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INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTKe MPOrpaMMbI MO OHOJOTUU TEOPETUYECKYIO OCHOBY JUISL OMpEACIICHUS
MOJIXO0J0B K (hOPMUPOBAHUIO COJepx aHUs ydeOHOoro mpeamera «buonorus» cocraBWiIN: KOH-
nentyainbHbie nonokernus ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJCH, COACpKAHMS, pe-
3yJIbTaTOB 00Yy4eHUS M TpeOOBaHHI K YPOBHIO MOJTOTOBKU BBITYCKHHKOB, MOJIOKEHUS 00 00-
HIMX TENIIX ¥ MPUHIUIAX, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro 00-
niero oopasoBanusi B Poccuiickoit @enepannu, a Takxke MOJ0XKEHUS 0 cnenuduke duonoruu, eé
3HAUEHUU B MMO3HAHUU JKUBOW MPUPOJIBI U 00CCIICUYCHUH CYIIIECTBOBAHUS YEJIOBEUECKOTO 00IIIe-
ctBa. CornacHO Ha3BaHHBIM MOJIOKEHUSM, ONPEIECIICHbl OCHOBHbIE (YHKIUU MPOTPAMMBI IO
OuoJsioruu u €€ CTpyKTypa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHUE O LENIX, 00 o0uieil crpaTteruu o0y4eHus,
BOCTIMTAHHS W Pa3BUTHs OOYYAIOIINXCS CPeACTBAaMU yueOHOTro npeamera «buonorusy, onpene-
aseT o0s3aTeNlbHOE MPEIMETHOE COJepKaHue, ero CTPYKTYpy, paclpeleseHre Mo pasjaenam u
TeMaM, PEKOMEHIyeMYIO IMOCIIeIOBATEILHOCTh H3YUCHHS y4eOHOrO Marepuaia ¢ YIETOM MexK-
MPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKU 00pa30BaTENIBHOIO MPOLECcca, BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

B nporpamme no OHOJOTHH TaKKe YYUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCT-
HBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3ylibTaTaM oOydeHus B (POPMUPOBAHWU OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENIbHOM ACSITeNbHOCTH/Y4eOHBIX NEHCTBUI 00yUYaOIUXCs IO OCBOCHHIO
CoJIepKaHusl OMOJIOrUIeCKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
MIPEEMCTBEHHOCTH B M3YUCHHH OMOJIOTHH, OJ1arogaps 4eMy B HE IPOCMaTpPUBACTCS HAIIPABIICH-
HOCTb Ha Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pe-
HUS, IICHHOCTHBIX OPUCHTAIUN JTMYHOCTH, YKOJIOTHISCKOTO MBIIIICHUS, TIPEJCTABICHUH O 310~
poBOM o0pa3e XM3HU U OepeKHBIM OTHOIIIEHHWEM K OKpYXarolleil mpupoaHoii cpene. [loaromy
HapsITy C U3y4eHHUEM OOIEOMOIOTMYEeCKUX TCOPUH, a TAK)Ke 3HAHUH O CTPOCHUU JKUBBIX CHCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B MpOrpamMme Mo OHoio-
TUH YJIeJICHO BHUMAaHUE WCIIOIh30BAHUIO MOTYICHHBIX 3HAHUN B TIOBCEJHEBHOM JKU3HH IS Pe-
[ICHUs] TIPUKJIAJHBIX 337a4, B TOM YHcCIe: TPO(UIaKTUKNA HACIEICTBEHHBIX 3a00JIeBaHMI yeno-
BEKa, MEIMKO-TEHETUIECKOTO KOHCYIbTHPOBAHUS, 000CHOBAHUS dKOJOTHIECKH IeJIeCO00pa3HO-
r'O MOBEJCHUS B OKPY KAIOIIEH MPUPOAHON cpefie, aHAlIM3a BIMSHUS X03IiCTBEHHOM JIesATENbHO-
CTH YeJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CHIICHUE BHUMAHUS K
MPUKIIATHOW HAMPaBICHHOCTH y4eOHOTo mpenmera «bBHOJOTHS» MPOIUKTOBAHO HEOOXOAMMO-
CTBIO 00€CIIeYCHHSI YCIIOBHIA JUTSI PEIIICHHSI OJTHOW M3 aKTYyaIbHBIX 3371249 IKOJIEHOTO OMOJIOTHYe-
CKOTO 00pa3oBaHuUs, KOTOpas TMpeanoiaraeT (GopMHUpOBaHUE y OOYYAIOMIUXCS CIIOCOOHOCTH
aJaNTHPOBATHCS K H3MEHEHHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHE cpefHero o0Iiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa oOec-
neyrBacT (GopMHUpPOBAHUE Y OOYIAIOIIUXCS IPEJCTABICHUN 0 HAYYHON KapTHHE MHPA, PACIITHPS-
eT ¥ 0000111aeT 3HaHUS O KUBOH MpHpoe, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBON OpraHu-
3allMW | 3BOJIIOIUH, CO3/IaET YCIIOBUS JUIS: TIO3HAHKS 3aKOHOB KHBOU MPUPOIBI, HOPMHpPOBAHUS
(GYHKIIMOHATBHOU TPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€30MacHOT0 00pa3a )KU3HH, SKOJIOTHIe-
CKOT'O MBIIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KHBOW TIPHUPOJIC U YEITOBEKY.

Bonpiioe 3HaueHre OMONOTHS UMEET TaKXkKe ISl PEIICHUs BOCIUTATEIBHBIX H Pa3BUBAIO-
IIMX 33724 CPETHEro O0IIero 00pa3oBaHus, colMann3anun ooyJdatomuxcs. M3ydenne onomorun
obOecrieunBaeT ycnoBus sl (DOPMHUPOBAHHS WHTEIICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U WH-
(dbopMaIMOHHBIX HABBIKOB, 3CTETUYECKOI KYJIbTYpbI, CIIOCOOCTBYET HHTETPALIMU OMOJIOTUYECKUX
3HAaHWIA C TPEJCTABICHUSAMU M3 JPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUU U
reorpaduu. HazBaHHble MonokeHUs] O MpeJHa3HaueHUU ydeOHoro mpeamera «buonorus» co-
CTaBWJIM OCHOBY ISl OTIPENICIICHHSI TTOIX0/I0B K OTOOPY M CTPYKTYPUPOBAHHIO €TO COJCPIKAHUS,
MPEJICTABICHHOI0 B IporpaMme 1Mo OHOJIOTHH.



OTt60p conmepkanus yueOHOTo mpenMera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUeCs JAOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIeKBaTHOE MOBEJICHUE YEJIOBEKa B OKPY’KaIOIel MPUPOIHON cpesie, BOCTpeOOBaHHBIE B ITOBCE-
JTHEBHOM KU3HHU M MPAKTUYECKOHN AesTenbHOoCcTU. Oco00€e MECTO B 3TOM CHUCTEME 3HAHUM 3aHH-
MAIOT 3JIEMEHTHI COJIEPXKaHUS, KOTOPbIE CIYXKaT OCHOBOM i ()OpMUPOBAHUS MPECTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHUpa M LEHHOCTHBIX OPUEHTALMSIX JINYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3alMHU OMOJIOTHYECKOT0 00pa30BaHUsl.

CrpyKTypupOBaHHE COAEp)KaHUS ydyeOHOro mMarepuaia B MporpaMme Mo OMOJIOTHU OCy-
HIECTBJICHO C Y4ETOM NMPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX JKU-
BOM IIPUPOJIBI, O €€ YPOBHEBOW OPraHU3aLMU U 3BOJIIOLUU. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepxaTelbHble TuHuU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHudeckoro Mupa», « IBOJIOIUS
KUBOU TPUPOABI», «IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3yyenus ydeOnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJajieHHE 00Y-
YAOIIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OPraHM3alUH JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHU UCIIOIb30BaTh 3TU 3HAHUSA JJIsl TPAMOTHBIX JEHCTBHUIl B OTHOIIIE-
HUU O0BCKTOB JKUBOU MPUPOIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

Joctuxenne 1enu uzydeHus ydebnoro npeamera «buonorusi» Ha 6a30BoM ypoBHE oOec-
[I€YMBAETCS PELLICHUEM CIICAYIOIINX 3aay:

OCBOEHHE O0YYAIOIIUMHUCA CUCTEMbI 3HAHUN O OMOJOTHYECKUX TEOpHUSX, YUCHHSX, 3aKO-
HaX, 3aKOHOMEPHOCTSX, TMIIOTEe3aX, MpaBUilaX, CIY>KaIllMX OCHOBOW JUIsi (OpMHUpOBAHUS Mpe-
CTaBJICHUN O €CTeCTBEHHO-HAyYHOW KapTHHE MHUpPA, O METOJaX HAYYHOTO MO3HAHUS, CTPOCHUH,
MHOT000pa3ui U OCOOEHHOCTSX JKMUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHW3alluy, BBIJAIOIIMXCS
OTKPBITHSX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

dopMupoBaHHEe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH B MpoIecce aHAMM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3TJISIOB,
U U MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHUE y 00y4aroImuxcs o0Iel KylIbTyphl, (yHKIIMOHAIBHON ITPaMOTHOCTH, pPa3BU-
THE YMEHHI OOBSCHSTH U OIICHUBATH SIBIICHUS OKPYXKAFOIIEr0 MHpa KUBOI MPUPOIBI HA OCHOBA-
HUU 3HAHUH U OTBITA, MOTYYCHHBIX IPH U3yYEHUHN OUOJIOTUH;

dopMupoBaHHe Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMYECKHUX
3HAaHWHA B MPAKTHYECKOHN JESITENbHOCTH Y€IOBEKa, PA3BUTHH COBPEMEHHBIX MEAMIIMHCKHX TEX-
HOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS YEIOBEKOM KHBOW TNPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM P MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

NpUMEHEHHEe MPHOOPETEHHBIX 3HAHUI M YMEHUH B IMMOBCETHEBHOMN XKU3HU IS OIICHKH T10-
CJIEZICTBUN CBOEH JEATENIBHOCTH MO OTHOLIEHHUIO K OKPY)KAIOLIEH cpenie, COOCTBEHHOMY 3]10pO-
BbI0, 000CHOBaHME U COONIOIEHNE MepP MPO(PUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero obuiero obpasosanus «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIISIETCSL 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHETO OO0IIero oOpa3oBaHUsI OTBOJIUTCS
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hezpento), B 11 kinacce — 34 yaca (1 gac B Hegemo). Ha
yrayosenHoM ypoBHe 204 vaca: B 10 kimacce — 102 4. (3 4. B Hegenio), B 11 kmacce — 102 1 (3 4.
B HEJIEITIO).



COAEPXAHUE OBYYEHMUSA
10 KJIACC (0a30Bblii ypOBeHb)

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBEHHBIMH HayKaMu, QUI0cOpHed, STUKOM, FcTeTHKON U npaBoM. Posb 6uonoruu B op-
MUPOBAaHUU COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucremMa OMOJIOrH4YeCKUX HayK.

MeTto/1bl TO3HAHUS KUBOM NMPUPOABI (HA0II0IEHUE, SIKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTnueckast padora Ne 1. «Vcnosib30BaHKE pa3IU4HbIX METOAOB IIPU U3YYEHUU OMOJIO-
THYECKHX 00BEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTaudne KUBBIX CH-
CTEM OT HEOPTAHUYECKOU IPUPOJIBI.

CaoiicTBa OGMoOCHCTEM U UX pa3HOOOpaszue. YPOBHU OpraHu3aluid OMOCUCTEM: MOJIEKYJISIp-
HBIH, KJIETOYHBINA, TKAHEBBIN, OPraHW3MEHHBIN, TOMYISIIMOHHO-BUOBOM, IKOCUCTEMHBIN (OHO-
TEOIICHOTHYECKHH ), OMOCHEPHBINH.

JdemoHcTpaumuu:

Tabmuiel U cxembl: «OCHOBHBIE MPU3HAKH JKU3HW», «YPOBHU OpraHU3aIlluU KUBOU TMPH-
pOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XUMHYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPOAJIEMEH-
Tbl. Boia 1 MUHeEpasbHbIE BEIIECTBA.

@OyHKIMU BOJABI U MUHEpANbHBIX BellecTB B kieTke. [loxnepxkaHne ocMOTHUECKOro 6a-
JIaHCa.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
Y 3aMEHUMbIE aMUHOKHUCIOThl. AMUHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM MoJie-
Kyl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XMMHUUECKHE CBONCTBA
6enkoB. buonornueckue GyHKIMN OEIKOB.

®epMmeHThI — Onosoruueckre katanuzatopsl. CTpoeHne ¢pepMeHTa: akTUBHBIN LIEHTp, CyO-
ctpatHas cnenupuyHocts. Kodepmentsl. Butamunbl. OTinnuns pepMEeHTOB OT HEOPTraHUUECKUX
KaTaJIu3aTOpOB.

YrieBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOTeH, LeJUT0103a). buonoruueckue GyHKIUU yriie-
BOJIOB.

Junuasl: TpUraMLIepuisl, Gochomunuasl, crepouasl. I'napopunsHo-TuaApoPOOHBIE CBOI-
ctBa. buonoruueckue ¢pynkiuu aununoB. CpaBHEHHE YITIEBOJAOB, OEJIKOB U JIMIKJOB KaK HC-
TOYHUKOB SHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u pynkuuu JTHK. Ctpoenune u ¢pynximu PHK. Bugst PHK. AT®: crpoenue u ¢pyHk-
LUH.

[lutonorus — Hayka o kierke. Kierounas reopust — mpuMep B3aUMOACHCTBHS UJeH 1 dak-
TOB B HAYYHOM I[TO3HAHUH. MeTObl N3yUeHUs KIIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1Me Mpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMOpana, mosnekyibl [JHK kak renernueckuii anmapar, cuctema cCuHTe3a Oeska.



THIbI KJIETOK: SyKapHOTHUECKas U mpokapuoTrueckas. OcoOEHHOCTH CTPOEHUS MpOKapu-
oTrveckoi kinetku. Knerounas crenka 6akrepuii. CTpoeHHE dyKapHOTHUECKOU KiIeTKH. OCHOB-
HBIE OTJINYMS PACTUTEIbHOM, dKUBOTHON U IPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3zmatuueckas MemOpana, e€ cBoiicTBa u pyHKuuH. [{uronnasma u e€ opranousl. OgHOMEM-
Opanubie opranounasl kinetku: II1C, annapar ['onpmxu, muzocoMsl. [loayaBTOHOMHBIE OpraHOu-
JIbl KJIETKH: MUTOXOHJpUH, MiIacTuibl. IIporcxoxxaeHne MUTOXOHIpUM U Iutactui. Buasl mia-
ctua. HememOpaHHble OpraHouabl KIETKH: pUOOCOMBI, KIIETOYHBIN LEHTP, LIEHTPUOIU, PECHUY-
KM, )KI'YTUKU. DYHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XMMUUECKUX 3JIEMEHTOB B HEKMBOW mpuponae», «Pacrpe-
JIEJIEHNE XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmune! u cxemsl: «lleprogndeckas Tabauna XMMHYECKUX 3JIEMEHTOBY, «CTpoeHHe MO-
JEeKyJIbl BOIbI», «buocuHTe3 Oenkay», «CtpoeHue Moyekynbl Oenkay, «CtpoeHue ¢epmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTH4YECKON
KIeTKN», «CTpOeHHE KUBOTHOMN KIIETKW», «CTpOEHUE pacCTUTENbHOU KIeTKn», «CTpoeHHe Ipo-
KapUOTUYECKOH KIETKN», «CTpOeHHUE sAipa KIETKU», «YTIEBOAb», «JIumuab».

OOGopynoBaHue: CBETOBOM MUKPOCKOII, 000py0BaHUE JIJIsi TIPOBEICHUS HAOIIOCHUH, 13-
MEpEeHHH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U OaKTepHabHBIX Kie-
TOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopHnast pabota Ne 2. «M3ydeHne CTpOCHHS KJIETOK pacTeHUH, )KUBOTHBIX U OaKTe-
pHil 1OJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX ONHUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, UIH METa0oMu3M. ACCUMUIIALNSA (TNTACTHYECKHI OOMEH) M TUCCUMHUIIS-
s (3HepreTuyeckuii oOMeH) — JIBe CTOPOHBI €JMHOTO Ipoliecca MeTadboiau3mMa. Poiib 3aKk0HOB
COXpaHEHHMsI BELIECTB ¥ SHEPTHH B TOHUMaHUN METa0O0IM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunrte3. CeroBast u TeMHOBas (a3wl PporocuHTe3a. Peaknmu dortocunresa. Iddek-
TUBHOCTH (pOTOCHHTE3a. 3HaueHne (poToCcuHTE3a /Ui KU3HHU Ha 3emie. BiausHue yciaoBuit cpeabl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrtepun. 3HaYCHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emute.

OHepreTuyecknii 0OMeH B KieTKe. PaciieniieHne BemecTB, BbIJICIEHUE U aKKyMYJIHPOBa-
HUE JHEPTrUU B KJIETKE. DTambl dHepreTuueckoro ooOMena. ['nukonus. bpoxeHue u ero BUBL.
Kucnopoanoe okucnenue, win kierouyHoe Jpixanue. OkuciaurenabHoe pocopunuponanue. -
(EeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cuHtesa. I'enerndeckas undopmanus u JJHK. Peanuzanus reneru-
yeckoi mH(popManuu B KieTKe. [ eHeTHUeCKui KO M €ro CBOMCTBA. TPaHCKPHUIIIUS — MaTpUy-
Hblii cunte3 PHK. Tpancnsnus — 6uocunres 6enka. Dtansl TpaHcasaiuu. KogupoBanue aMuHO-
KHUCJIOT. Posib pubocoM B OnocuHTE3€e OeKa.

Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropust otkpsitus BupycoB (/. M. MBaHOB-
ckuif). OCOOEHHOCTH CTPOSHHUS W )KM3HEHHOTO ITKJIa BUPYCcOB. baktepuodaru. bonesnu pacre-



HUM, KUBOTHBIX M YEIIOBEKAa, BBI3bIBAEMBbIC BUpycamMH. Bupyc uMmyHoaedummra dYemoBeka
(BUY) — Bozoymutens CIINIa. OOpaTHas TpaHCKpHUIIIKS, peBepTaza u uHterpasa. [Ipodunak-
THKA paclpoCTpaHEHUs! BUPYCHBIX 3a00J1€BaHUI.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunel nutanus», «Metaboauzmy», «MUTOXOHAPHUSLY, «IHEpPreTHIe-
ckuii oomMeny, «Xioporutacty, «Porocunte3y, «Ctpoerne JJHK», «CtpoeHue u GyHKIHOHUPO-
BaHHE TeHa», «CuHTe3 Oenkay, «I eHernueckuit koay», «Bupyce», «baktepuodaru», «CtpoeHue
U sxu3HeHHbIH nukn Bupyca CITHM/a, 6akrepuodaray, «Permmkanus JJTHK».

O6opynoBanue: moaenu-ammiukanuu «Yasoenue IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KiteTouHbIii UK, WK KU3HEHHBIA UK KIeTku. MHaTepdasza u muto3. IIponeccsl, mpo-
Tekawmue B uatepdaze. Perukamnus — peakuus marpuunoro cunreza JJHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIN HaOOp — KapuoTUN. JUIUTOMAHBIA U TallJIOUIHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. L{lutonornyeckue OCHOBBI Pa3MHOXKEHUSI U MHAUBUAYAIbHOTO Pa3BUTHUS OpraHU3-
MOB.

Henenne kierku — muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasuiue Ha pa3HbIX CTaId-
X MUTO3a. BHOJIOrnYeCKuil CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

®DopMBI pa3MHOXKEHHUS OPraHU3MOB: OECIoJIoe W IMOJIOBOE. BUabpl Oecriosioro pasMHOXe-
HUS: JIeJICHWEe HAJBOE, MOYKOBAHHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTHUB-
HOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHMPOBAHUE OPTaHW3MOB, €T0 3HAYCHUE JJIS CETICKIIHH.

[TomoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiio3. Craguu wmeiosza. [Iporeccsl, mpoucxomsiime Ha cragusx meios3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIci 1 3HaYEHUE MEH03a.

["ameTorenes — mporecc oOpa3oBaHUsI MOJOBBIX KIETOK Y )KHUBOTHBIX. [10JIOBBIE Kele3bl:
CEMEHHHKH U AnYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CriepMaTo3ou, siii-
IEKJIETKAa) — CIIepMaToreHe3 U oBoreHe3. OCOOCHHOCTU CTPOCHUS SUIIEKIETOK M CIIEPMaTO30H-
noB. OmogorBopenue. [lapreHorenes.

NunuBunyanbHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). JTa-
bl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KMBOTHBIX: APOOJIEHUE, TaCTPYISALUS, OPraHo-
renes. [loctaomOproHanpHOE pa3BUTHE. THUIBI MOCTAMOPHOHAILHOTO PA3BUTHS: MIPSIMOE, HETIPS-
Moe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIOCOOHBIE BHI3LIBATH
BpPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOEHUE CEMEHU, CTA/IUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOWHOE OTUIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BererarTnBHOE pa3MHOKEHHE pacTeHUN», «JlemeHue KiIeTku OakTe-
puit», «CTpoeHHUE MOJIOBBIX KIETOK», «CTpOeHUE XpOMOCOMBI», «KieTouHbld HUKIY, «Permu-
kaius JIHK», «Mutos», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «l'aMeToreHe3 y Mieko-
MUATAIOIIUX U YesoBekay, «OCHOBHBIE CTaAUU OHTOTECHE3A.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sineknerka miekonuraroniero», «KapuoknHes B KIIETKax KOpEIIKa JIyKa», MarHUTHas MO-
nenb-anmurkanus «Jlenenue xkiaetkuy, moaens JJHK, monens MeradasHoit XpOMOCOMBL.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTo3a B KIETKAaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopHnast pabora Ne 4. «/3y4eHrue CTpOEHUS MOJOBBIX KJIETOK Ha FOTOBBIX MUKPO-
npenaparax.



Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpeamer u 3anaun reHeTuku. Vctopust pasBuTHs reHeTUKU. Ponb nuronorun u sMopuo-
JIOTUM B CTAaHOBJIEHMM I'€HETUKU. Bxian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE I'€HE-
TUKU. Meroabl TreHeTHMKH  (TUOpUAONOTMYECKUH, LUTOICHETUYECKUH,  MOJEKYJISpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTn4yeckass CMUMBOJIMKA, UCIIOb3yeMasl B
CXEMax CKpELIUBAaHUN.

3aKOHOMEPHOCTH HAaclIeJOBaHUs MPHU3HAKOB, ycTaHoBiieHHble I. Mennenem. MoHoru-
OpuaHOE CKpeluBaHue. 3aKOH €AMHO-00pa3usi ruOpuIoB nepBoro nokosieHus. IlpaBuno nomu-
HUPOBaHHUA. 3aKOH pacIIEIJIEHUs] NMPU3HAKOB. I'nnore3a uuctorel ramer. IlogHoe u HenonHoe
JOMHHHUPOBAHHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHMOT'0 HaclieI0BaHHs MPU3HAKOB. Llurorene-
TUYECKHUE OCHOBBI AUTMOPHIHOIO CKpeLIMBaHUsA. AHaNIU3MUpymollee cKpeuuBanue. Mcnoab3oBa-
HUE aHAJIM3UPYIOLIEro CKPEIIMBAHUS JUIsl OIIPEEIICHUs TEHOTUIIa 0COOU.

CueruieHHoe HacniefioBaHue npu3HakoB. Pabora T. MopraHa 1o cuenjieHHOMY Haclelo-
BaHUIO reHoB. HapyIieHue cuemnienrs reHoB B pe3yJibTaTe KpOCCHHTOBEpA.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHETMUeCKHnEe KapThl.

['eneruka nona. XpoMOCOMHOE OIpeEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporaMeTHele oprannsmsl. HaciienoBanue npu3HaKoB, CLEINIEHHBIX C IIO-
JIOM.

N3meHunBOCTh. BUibl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HAacleACTBeHHasd. Ponb cpenpl
B HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKAMOHHONW M3MEHUMBOCTH. Ba-
pPHALIMOHHBIN psii U BapuauuoHHas kpusas. Hopma peakuuu npusHaka. KonmuecTBeHHbIE U Ka-
YECTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON NU3MEHYMBOCTH.

HacnencrBeHHas, uiav reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUUBOCTb.
Meiio3 1 MoOJI0BOH MpoliecCc — OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. MyTallmoHHast ©3MEHYH-
BocTh. Kiaccuduxkanus myTtanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MY-
taiui. Myrarennble (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHON M3MEHYHMBO-
crtu H. 1. BaBunosa.

BuesinepHast Haca€1ICTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/BI TEHETUKH YEJIOBEKA: FEHEa-
JIOTUYECKUM, OJM3HEIOBbIH, IIUTOT€HETUYECKUH, OMOXUMUYECKUN, MOJIEKYJIIPHO-T€HETHUYECKHH.
CoBpeMEHHOE OIpeeeHNE TEHOTHIIA: TTIOJIHOTEHOMHOE CEKBEHHPOBAaHKE, FEHOTUIIMPOBAaHUE, B
toM unciie ¢ nomoinisto [11{P-ananu3a. HacnencrBenusie 3a00eBaHus YeIOBEKa: T€HHBbIE 0O-
Je3HH, OOJIe3HU C HACJIEJCTBEHHOW MPeAPaclooKeHHOCThIO, XpOMOCOMHBIE Oose3Hn. CoMaTH-
YyecKue U reHepatuBHble MyTanuu. CTBOOBBIE KIeTKU. [IpHHIMIBI 310poBOro o0Opasza *KHU3HHU,
JTMarHOCTUKH, MPOQMIAKTUKU U JIEUSHUsI TeHeTHUYeckuXx OonezHeil. Mennko-reHeTnyeckoe KoH-
CyJIbTHUpOBaHUE. 3HAUEHUE METUIIMHCKON T'€HETUKH B MPEJOTBPAIICHUU U JEUEHUU IeHeThye-
CKUX 3a00JIeBaHU YeJIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOTMOPHUHOE CKPELIMBAHUE U €r0 IIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacIIeTJICHUS M €r0 [IUTOTEHETHYECKass OCHOBA», «3aKOH YMCTOTHI rameTy, «{urudpum-
HO€ CcKpemmBaHue», «llutonorndyeckne OCHOBBI TUTHOPUIAHOTO CKpeIIUMBaHU», «Meio3y,
«B3aumonencTBie aJlIeIbHBIX T€HOBY, «]'€HEeTHUEeCKUE KapThl pACTEHUN, )KUBOTHBIX U YEJIOBE-
Ka», «'eHeTuka mnosay», «3aKOHOMEPHOCTH HACJIEN0BaHUs, CLETNIEHHOTO ¢ IT0JIoM», «KapunoTtumnst
YeJloBeKa W JKUBOTHBIX», «Buasl usmeHuumBocTH», «MoauduKanMoOHHAs HW3MEHUYUBOCTbY,
«Hacnenosanue pesyc-thakropay, «['eHeTHKa rpynn KpoBu», «MyTallMoOHHAs ©3MEHUYUBOCTDY.

Ob6opynoBanue: Mojenu-anmiankanuu «MoHoruopuaHoe ckpemuBanue», «Henomnxnoe no-
MUHHpOBaHUeEY, «/lurnbpuanoe ckpemmbanuey, «I[lepekp&ct XxpoMocom», MUKPOCKOII U MUKPO-



npemnapat «Jpo3zoduna» (Hopma, myTarnuu (GOpMbI KPbUTEEB B OKPACKH Telna), repoapuii «I opox
ITIOCEBHOM».

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaboparopHas padota Ne 5. «M3ydyenue pe3ynbTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnast pabora Ne 6. «3yyeHue Moau(pUKaIMOHHON U3MEHUYUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopaTtopHnas pabota Ne 7. «AHaJIU3 MyTalMil y 1po30¢uiIbl Ha TOTOBBIX MUKpOIIpenapa-
Tax».

[TpaxkTrueckas padorta Ne 2. «CoctaBieHue U aHAIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U MpOIECcC. 3apoxAeHUE CeNeKIMU U qomecTukanus. Yuenue H. U.
BasuiioBa o nieHTpax mpouCX0oXKIeHUs 1 MHOT000pa3us KyJIbTYypHBIX pacTenuid. LleHTps! mpowuc-
XO0KJIEHUS IOMAIIHUX )KUBOTHBIX. COpT, IOpPOIa, ITAMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbId U UHAMBUAYAJIBHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KCcTephepa. bIN3KOpOaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nunus. CkpelnuBaHue YUCThIX JUHUM. ['eTepos3uc, mnu rubpuanas cuina. Hepoacrsen-
HOE cKpeluBaHue — ayrOpuaunr. OtnanéHHas rubpuamzanus u e€ ycnexu. VcKycCTBEeHHBIN
MyTareHe3 v MoJy4eHHe MOJUILTOUAO0B. JIOCTHKEHUS CEIEKIIMU PACTEHUMN, )KUBOTHBIX U MHKPO-
OpraHU3MOB.

buoTtexHonorust kak oTpacib NMpPOU3BOACTBA. ['eHHAs MHXKeHepus. DTalbl CO3/aHus pe-
komOuHanTHO# JIHK u Tpancrennsix oprannsmoB. Knetounas unxenepusi. Knetounsle KyabTy-
pbl. MHUKpPOKIIOHATIBHOE pa3MHOXEHHE pacTeHui. KiioHnpoBaHHe BBICOKONPOIYKTUBHBIX CEllb-
CKOXO3SIICTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHE U dTHUecKue rnpodiembl. MO — reHeTnuecku
MOAUGUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel u cxembl: kapTa «L{eHTpBl TPOUCXOKACHHUSI U MHOTOOOPa3usl KyIbTYPHBIX pac-
TeHuit», «[loposbl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTaanéHHas ru-
Opunuzanusy», «Paboter akanemuka M. @. MBanoBay, «llomumionausy, «O0beKTH OMOTEXHO-
norumny, «KneTounsle KyJIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U NTEPEHOC F€HOB, XPO-
MOCOMY.

O6opynoBaHue: MYJSIKU IIJI0JJ0B M KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB pac-
TeHul, repbapuii «CenbCcKOX031iCTBEHHBIE PACTCHUS.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJIBI U JOCTUXKEHHUSI CEJIEKIIMM PAaCTeHUI U KUBOTHBIX (HA ce-
JIEKIMOHHYIO CTaHIUIO, MJIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEINIMYHOE XO-
3SICTBO, JTA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC (0a30Bblii ypOBeHb)

Tema 1. IBoTIOLIHOHHASA OMOJIOTHSL.

[Ipennockuiku BO3HUKHOBEHUS 3BOTIOLIMOHHON TE€OPUU. DBOIIOLIMOHHAS TEOPHS U €€ Me-
CTO B OMoJnoruu. BiusiHre YBOMOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaugerenbcrBa 3BoonMU. [laneoHTonornyeckue: nociaeaoBaTesIbHOCTh MOSBICHUS BU-
JIOB B TAJICOHTOJIOTMYECKOMN JIETOMUCH, Mepexoanbie Gpopmbl. buoreorpaduyeckue: cXoAacTBO U
pasznuuue dayH u Gop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3Iuyuus SMOPHOHOB pPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PyJAUMEHTAPHbBIE OPraHbl, ara-
BU3MBL. MOJIEKYIISIpPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTaboIMYeCcKUX MyTeil y BceX OpraHu3MOB.



OpomtonmonHas teopust Y. Jlapsuna. Ilpeanocbuiku BOZHUKHOBEHHUS JapBUHU3MA. [[BH-
XKYIIME CHJIBI SBOJIOLMM BUAOB 1O JlapBUHY (M30BITOYHOE Pa3MHOKEHHE IIPU OIPAaHUYEHHOCTH
pecypcoB, HeolpeaenEHHast U3MEHYHBOCTh, OOpH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLUU.

JBmwxymme cuiibl ((hakTopbl) BOJIOLUM BUAOB B NpHpojae. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAs U3MEHYMBOCTb. [lomynsimonHble BONHBI U apeid reHoB. M3omsamus u murpa-
usl.

EcrecTBeHHbI 0TOOp — HampaBistonmii GpakTop 3Bomonuu. GOpMBI €CTECTBEHHOTO OT-
oopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT dBoitonun. Ilpumepsl npucnocobieHuit
y OpraHu3MoB. ApoMop(h03bl U UANO0-aAAII TALUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHUS: T€OTpa-
buydeckoe, IKOJIOTMUECKOE.

MakposBostonusi. @opMbl 3BOIIONUU: (DUIETUUECKAs, TUBEPreHTHAs, KOHBEpreHTHasl, Ia-
payuienbHas. HeoOpaTuMOCTb BOJIIOIUH.

[TpoucxoxaeHue OT HecHeLMaTU3UPOBaHHbBIX NpeaKoB. IIporpeccupyromas cnenuanuza-
1. AnantuBHas pagudanus.

JdemMoHcTpaumMu:

[Hoprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabnuupl u cxemsbl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoJbIlIi T03BOHOY-
HBIX JKUBOTHBIX», «ApxeonTepukcy, «®opmbl 60pbOBI 3a cylecTBOBaHHe», «EcTecTBEHHBIN OT-
60p», «MHoroobpasue copToB pacTeHui», «MHOrooOpasue Nopoj KUBOTHBIX», «[lomymauuny,
«MyTalMoHHas U3MEHYUBOCTH», «ApoMopdo3sl», «Maunoanantanumny, «O0mas gereHepanus»,
«/IBmxyiue cuibl 3Boronun», «Kapra-cxema Mapmpyra nyremectsus Y. Japsuna», «bopbda
3a cymiectBoBaHuey, «llpucrnocobiaeHHOCTs opraHu3zMoBy, «l'eorpaduueckoe BHI000pa3oBa-
HHUE», «IKOJIOTUUYECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HAOOp TIIO0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguueckas kapta Mupa, Komiekuus «PopMbl COXpaHHOCTH UCKOMAeMbIX KUBOT-
HBIX U pacTeHHi», Mojiens anmukanus «llepekpéct xpomocomy, BiaxHble npenapatsl «Pa3Bu-
THE HacekoMoro», «PasBuTHe narymku», Mukporpenapar «Jpozoduna» (Hopma, MyTanuu
(GOpMBI KpPbUIbEB U OKPACKH TENA).

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHast pabota Ne 2. «OnucaHue NpUCIIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHU-
TEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rHmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abMOoreHe3 U MaHcnepMust. XUMU4YecKast HBOTIONUS. AOMOTeHHBIN CUHTE3 Op-
FaHUYECKHUX BEIIECTB M3 HEOPraHWYECKUX. DKCIIEPUMEHTAIbHOE MOJITBEPKICHHUE XUMHYECKON
sBosronK. HavanbHble 3Tanbl 6uonorunyeckoit sBomorun. ['unoresa PHK-mupa. ®opmuposa-
HUE MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE IPOTOKJIETKU. [lepBble KIETKU M MX 3BONIOLHUS.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButune xxu3Hu Ha 3emsie mo 3pam U nepuoaam. Kartapxeil. Apxelckas U MpOTEpO30K-
ckas 9pbl. [laneosoiickas spa u e€ mepuoabl: KeMOPUICKUA, OPIOBUKCKUM, CUIYpUNHCKUH, He-
BOHCKHUI, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3o030iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M TIeoJIOTMYeCKUX IpoleccoB. OCHOBHBIE ATalbl 3BOJIOLUU
pPacTUTEIBLHOTO U >KUBOTHOTO Mupa. ApoMopho3bl y pacTeHHil U kuBOTHBIX. [losiBnenue, pac-
L[BET ¥ BBIMUPaHUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CHCTEMATHYECKUE
IpyIIbl OPraHU3MOB.

OBOJIIOLMS YeJIOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuUTHe npeacTaBiaeHUN O MPOUCXOXK-
JIEHUM 4esioBeka. MeTo/ bl u3yueHus: antpornorene3a. CXoJACcTBa U pa3ianyus YeloBeKa U KUBOT-
HbIX. CUCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBmwxynme cuibl (dakTopsl) aHTponorenesa. HaciencTBeHHass M3MEHUMBOCTh M €CTE-
CTBEHHBI 0TOOp. OOIIecTBEHHBIH 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUH Tpyna, MBIIUICHUE,
peub.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOIIMHU YEJIOBEKA: aBCTpAJIONUTEKH, Yenosek ymenslid, Ye-
JIOBEK IPSMOXOAAIMi, YenoBek Heanaepranbckuil, YemoBek pasymublid. Haxoaku uckomnaeMbix
OCTaTKOB, BpeMsl CYIIECTBOBaHUs, 00JIACTh paclpocTpaHeHHs, 00BEM TOJIOBHOTO Mo3ra, o0pa3
YKU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajionJiHas (3KBaTopuaibHasl), MOHTOJIOUAHAs (a3MaTCKo-amepukaHckas). UepTel mpucmno-
COOJICHHOCTH IpEJCTaBUTENeH YeTOBEUYECKUX pac K YCIOBUSAM CYIECTBOBaHUs. EquHCTBO ueno-
BeuecKux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. /lapBun.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BuTHE OpraHMYEcKOro
mupa», «PacturenbHas kineTkay», «KuBoTHas kietkay, «[Ipokapuoruyeckas kierka», «Cospe-
MEHHAas CUCTEMA OPraHUYeCKOro Mupa», «CpaBHEHNE aHATOMMUYECKUX YEPT CTPOCHHUS YEIOBEKa
U 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTHYECKUX HAXO/I0K MPEAKOB CO-
BPEMEHHOI'0 YeJI0BeKa», «JpeBHelue moan», «lpesuue moau», «llepBsie cOBpeMEHHBIE JIIO-
I, «HenoBeueckue pacoi».

Ob6opynoBanue: Mymsku «lIporcxoxaeHue yenoBeka» (OIOCTBI aBCTPAIONMMUTEKA, MUTE-
KaHTpOIla, HeaHAepTallblla, KPOMaHbOHIIA), CJIENKH WK U300paKeHUs] KaMEHHBIX OpYAUl mep-
BOOBITHOT'O YeJOBeKa (KaMHU-UOMIIEphI, pyOuia, ckpebia), reoOXpoHOIorndeckas Tadnuua, Koi-
nexuus «PopMbl COXPaHHOCTH NCKOMAEMbIX JKUBOTHBIX U PACTEHUI».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOmaeMbIX OCTATKOB PaCTEHUMN M KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcHsi «IBOJIIOIUS OPTraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

OKoJorus Kak Hayka. 3aladyd U pas3Aeiibl S9KOJIOTUHA. MeTOobl IKOJIOTHYECKUX UCCIIEN0Ba-
HUM. DKOJIOrMYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJIHAS, HA3eMHO-BO3IYIIHAsA, MMOYBEHHAas, BHYTpHUOpIa-
HU3MEHHa.

Okonoruyeckue (axropel. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (GakTopel: CBET, TeMIleparypa, BaaxxkHocTs. doronepuoausm. Ilpucnocod-
JICHUS] OPraHU3MOB K JIeicTBHIO abnoTHYecKux (akTopoB. buomornyeckue puTMsl.

buotnueckue ¢akropbl. Buabl OHOTHYECKUX B3aUMOJACUCTBUN: KOHKYPCHIIHS, XUIIHAYE-
CTBO, cuMOHM03 U ero ¢opmsal. [lapazutnsm, Koomnepanus, MyTyaIn3M, KOMMEHCATU3M (KBapTH-
paHCTBO, HaXJEOHMUYECTBO). AMEHCANIM3M, HEHTpanu3M. 3HaueHHe OMOTHUYECKUX B3aWMOJEHi-
CTBUH JJIsl CyLIECTBOBAHUSI OPTaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTHKHU Momynaunu. OCHOBHbBIE MOKAa3aTeNu MOMYJISIIUNA: YHC-
JICHHOCTb, IJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpaus. JluHaMHuKa YUCIEHHO-
CTH MOIYJISLUU U €€ perysius.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

Tabmuue! u cxemsl: kapta «[Ipupoaasie 3081 3eminy, «Cpelbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoausmy, «llomymasuuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYISLUU UHQY-
3opun-Tydenpku», «[lumessie nenm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyca.

[Tpaktryeckas padora Ne 2. «I[Toacu€Tr mIOTHOCTH MONMYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo01miecTBo opranu3MoB — OuoreHo3. CTpyKTypsl OMOIICHO3a: BUAOBAS, POCTPAHCTBCH-
Hasi, Tpoguueckas (mumieBast). Buapsl-momunanTtel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOJYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyro-
BOPOT BEIIECTB U TIOTOK SHEPTHH B 3KOcucTeMe. Tpoduueckre (MUIIEBbIE) YPOBHH SKOCHCTEMBI.
[Tumiessie nenu U cet. OCHOBHBIE MOKA3aTeIN KOCUCTEMBI: OroMacca, MPOIYKIHUI. DKOIOTH-
YECKHUE MUPAMUIBL: IPOAYKIIUH, YUCIECHHOCTH, OnoMacchl. CBOKWCTBA 9KOCUCTEM: YCTOMYHUBOCTb,
camoperysnusi, pazsutue. Cykieccus.

[TpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCHCTEMa XBOMHOTO WIJIM HIMPOKO-
JMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KkocucTemsbl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Vuenne B. 1. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u ctpykrypa 6uochepst. Ku-
BO€ BewlecTBO M ero GpyHkuuu. OcobeHHocTH Ouocdeps! Kak rinodanbHON sKOocUcTeMbl. JuHa-
MHYECKOE paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopots! BemecTB U OMOreoXMMHYECKHE IMKIIBI 3JIEMEHTOB (yriepoja, azoTa). 30-
HaJbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3eminn. AHTPOIIOTeHHbBIE H3MeHeHus B Onocdepe. ['moGanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHHs MPUPOIHBIMU pecypcaMu U HX
ucnosib3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBay, «llenu nuranusy, «kojoruyeckas nupamuiay, «buocdepa u yenoBex», «IKo-
CHUCTEMa HIMPOKOJINCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jiecay, «buolueHno3 Bomoémay,
«Arpouenos», «IIpuMepHbIe aHTPONOTeHHbIE BO3/ACHCTBHS Ha MPUPOAY», «Baxuele ucrou-
HUKHU 3arpsA3HEHHs] BO3JTyXa U TPYHTOBBIX Bony, «llouBa — BaxkHelas cocTapistomias onocde-
pb», «DakTophl nerpaganuu nousy, «IlapHukoBbIil 3¢ dexTy, «PakTopsl painoaKTUBHOTO 3a-
rpsizHeHust Onochepri», «O0mmas cTpykrypa omocdepsi», «PacrnpoctpaHnenne Xu3Hu B Ouocde-
pe», «O30H0BEIH 3KpaH Ouocheps», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azora
B IIPUPOJIEN.

Ob6opynoBanue: Mozaenb-amuMkanus «Tunudyaeie OMoLEeHO3bI», TepOapuii «PacTurens-
HBIE CO00IIeCcTBaY, KoJulekuu «bronenosy, «BpeauTtenn BaXHEHIINX CEeITbCKOXO03SMCTBEHHBIX



KYJIBTYp», TepOapuy U KOJJICKIIUHM PACTEHUH M )KUBOTHBIX, PUHAAJISKAIINE K Pa3HBIM 3KOJIOTH-
YecKuM rpymnnam ojHoro Buaa, Kpacnas kaura Poccuiickoii denepanuu, n300pakeHus: OXpaHsi-
€MBbIX BUJOB PACTEHUM U )KUBOTHBIX.

10 KUIACC

CogaeprxaHue NporpaMMsbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY rOCYIaPCTBEH-
HoM urorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIEKCHas Hayka. KpaTkas wctopusi pa3BUTHSI OMOJIOTHH.
buonoruueckue Hayku U n3ydaemble uMu mpooiembl. DyHnamMeHTanbHbIe, TPUKIAIHBIE U TOUC-
KOBBIC HAyYHbIE UCCIICIOBAHMS B OMOJIOTUH.

3HaueHue OMOJIOTHN B POPMHUPOBAHUHU COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MH-
pa. Ilpodeccun, cBsi3anHbIe ¢ OMonorueii. 3HaUCHHE OWMOJIOTHH B MPAKTUYCCKOU JIESATEIBHOCTH
YeJIOBEKa: MEAUIMHE, CEIbCKOM XO035IICTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, U. 1. Meunukos, H. . Basunos, H. B. Tumode-
eB-PecoBckuid, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmunel u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOT'O COCTaBa, IUCKPETHOCTD U 1IEJIOCTHOCTb, CJIOKHOCTD U YIOPSAI0YEHHOCTh CTPYKTY-
PBl, OTKPBITOCTh, CAMOOPTaHMU3alMs, CAMOBOCIIPOU3BEACHHUE, Pa3IpakKUMOCTh, U3MEHUYHBOCTb,
pOCT U pa3BUTHE.

YpoBHU OpraHu3aly )KUBBIX CUCTEM: MOJIEKYJISPHBIM, KIETOYHBIN, TKAHEBBIN, OpraHu3-
MEHHBIH, TOMYJISIITAOHHO-BUIOBOM, YKOCUCTEMHBIN (OMoreorneHoTuIeckuii), ouochepusiii. [1po-
IIECCHI, MMPOUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHbBIE MPHU3HAKU KUBOTO. JKU3Hb Kak ¢opma
cyiiecTBoBaHUsl MaTepur. Hayku, nzydaroiue >KMBbIE€ CUCTEMbl Ha pa3HBIX YPOBHSX OpraHU3a-
LUU.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
HKCIIEPUMEHT, CUCTeMaTu3anus, Metaadanus. [lonsaTue o 3aBUCMMON M HE3aBUCUMOMW MEpEMEH-
HoH. [ImanupoBanmue sxcnepumenta. [loctanoBka u nmpoBepka runore3. Hynesas runoresa. [lo-
HSTUE BBIOOPKHU U €€ JOCTOBEpHOCTh. Paz0opoc B Ouonorndeckux qaHHBIX. OIeHKa JOCTOBEPHO-
CTH TIOJIYYCHHBIX PE3yJbTaTOB. [IpUUMHBI HMCKaXXEHHUS pPe3yJbTaToOB dKcrnepumMeHTta. [lonsTue
CTAaTUCTUYECKOTO TECTA.

JleMoOHCTpaL UK

Tabmuie! U cxeMbl: «OCHOBHBIE MPU3HAKH KU3HNY», «buomorndyeckue cucreMmor», «CBOM-
CTBa )KUBON MaTepumn», «Y pOBHU OPTaHMU3ALNHN KMUBOM NMPUPOIB», «CTpOEHHE KUBOTHOM KIIET-
kn», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOTO OpraHusMay, «buoreoneHosy,
«buocdepay, «MeTo1bl U3YUSHUS YKUBOIH TPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIs MPOBEICHHS HAOIIOJCHUN, U3MEPEHUI,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHe Pa3TUYHBIX METOJOB MPU H3YUYEHHH KUBBIX
CHUCTEMN.

Tema 3. buojorusi KjieTrkun

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHUIA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pa6ortsr P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. [llneiinen, P. Bupxos). Oc-
HOBHBIE MOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOPHUH.



MeTtoapl MOJIEKYJSIPHOM M KIETOYHOH OMOJIOTHH: MHUKPOCKOIUS, XpoMaTorpadusi, dJeK-
Tpodope3, METOL MEUYEHBIX aTOMOB, AU(depeHnranbHoe HeHTpUu(yrupoBaHue, KyJlbTHBUPOBa-
HUE KIETOK. M3yyeHue @ukcuposanHulx Kiemok. DNEKTPOHHAs MUKpocKonus. Kougokanvhas
MUKpOCKOnus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JleMoOHCTpaLuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «McTopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHnme MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ posb
KaK pacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPUPOBAaHUMU KIIETKH, TEIIOpEryyisauuu. Mune-
paJibHbIE BEILECTBA KIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTHYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN O0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, Iucaxapuibl, OJIMrocaxapuibl M mHojucaxapuabl. OOmui
IUTaH CTPOEHMS U (PU3UKO-XMMHUYECKUE CBOMCTBA yIriIeBO10B. buonornueckue GyHKIUM yriieBo-
JIOB.

Jlunuasl. I'napodunsHO-THAPOPOOHBIE cBolicTBa. Kitaccudukamus nunuaos. Tpuriuie-
puabl, pochonunuasl, BOCKH, cTepouibl. buonornueckne ynkuuu aunuaos. O6mue cBoiicTBa
OMOJIOrNYECKUX MEMOpaH — TEKYUYECTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TTOTYIPOHULIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KuciOT. HykiaeoTumisl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsa3u B Mojiekyine AT®. buonornueckne
byakuun AT®. BoccraHoBlIEHHBIE TEPEHOCUMKH, UX (DYHKIUH B KIETKE. /[pyeue HyKieo-
suompugpocgpamvr (HT®). Cexenuposanue JIHK. Memoowv: cenomuxu, mpanckpunmomuxu,
NPOMEoMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOpU3NYECKHe HCCIeI0OBaHMUA COCTaBa U
MPOCTPAHCTBEHHOU CTPYKTYPBI OMOMONEKYN. Modenuposanue cmpykmypol u QyHKYui Ouomo-
JIeKYI U ux Komniexkcos. Komnviomephvliii ouzain u OpeaHuyecKuil cunmes OUOMONEKYI U UX
HenpupoOOHbIX AHATI0208.

JleMoHCTpanun

[Toptpetsrt: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammsl: «PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B HEXHUBOM mpupoje», «Pacmpe-
JIEJIEHNE XUMUUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuip! u cxembl: «llepronnueckasi TabMHIIa XUMUYECKUX dIIEMEHTOBY, «CTpOeHHE MO-
JIeKyJbl BOABIY, «BelecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOJIeKybl 0enka», «CTpyKTy-
pbl 0eJIKOBOM MoOJeKyib», «CTpoeHHe MOJIEKYN YriieBoaoB», «CTpoeHHe MOJEKYN JIMIUI0BY,
«Hyxnennossle KucioTe», «CtpoeHne Monekynsl ATD».

OOGopynoBaHue: XUMHUYECKas TTOCYy/1a U 000pyI0BaHHE.

Jla6opaTopnasi pa6ora «O0HapykeHHEe OETKOB C ITOMOIIBIO KAaYeCTBEHHBIX PEAKIIHI.

JlaGoparopHnasi padora «/ccienoBaHve HYKJIEMHOBBIX KHCIIOT, BBIJICTEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH



Tumbl KJIETOK: dyKapHOTHYecKass M Mpokapuorudeckas. CTpyKTypHO-(h)yHKIMOHAJIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTuieckoi kinetku. Knerounas crenka Oakrepuii u apxeil. OcoOeHHoO-
CTH CTPOEHUs TeTepoTpo(dHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo U poJib Mpo-
KapHoT B OMOIIEHO32aX.

CrtpoeHue u QpyHKIMOHHPOBAHHE DYKApUOTHUUYECKOM KieTku. [lnasmarnyeckas MmemOpaHa
(mmazmanemma). CTpyKTypa miiazMaTHuecKoi MeMOpaHbl. TpaHCoOpT BelecTB yepes Imia3mMarTu-
YECKYI0 MeMOpaHy: nmaccuBHbINA (Muddy3us, odneraéunas nuddy3us), akTUBHBIN (IEPBUYHBIN 1
BTOpPUYHBIA akTUBHBIM TpaHcnopt). [lonmynponunaemocts MemOpanbl. Paborta Harpwmii-
KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MUHOLUUTO3, aronuTo3. Dk3ouuTto3. Kinerounas crenka. Ctpyk-
Typa 1 QYHKIUU KJIETOUYHOW CTEHKH PACTEHHIA, TPHOOB.

[urommazma. [lutozons. [lutockener. [Bmxenue nurormiasmel. Opranounbl kietku. Of-
HOMEMOpaHHBIE OPTraHOUABlI KJIETKH: 3HAoIIazMaruueckas cetb (DI1C), annapar ['onbmxku, m-
30COMBI, UX CTpOeHUE U GyHKIHH. B3auMOCBs3b 0THOMEMOpPAHHBIX OpraHoUI0B KieTku. CTpo-
€HUe TPAHYIISIPHOTO peTUKyiayma. Mexanuzm nanpasnenus 6eakos ¢ I11C. CuHTE3 pacTBOPUMBIX
OenkoB. CuHTE3 KJIETOYHbIX MeMOpaH. [ magkuii (arpaHyasipHbBIN) HIOMIIA3MATUYECKUN PETUKY-
aym. Cekperopnas pyakius anmapara ['onbmxn. Moouguxayus berkoe 6 annapame I 01b0xcu.
Copmuposka 6enxos 6 annapame I'onvoxcu. TpancnopT BeliecTB B KieTke. Bakyonu pacru-
TEJIbHBIX KJIETOK. Kiterounsblit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KIETKU: MUTOXOHIPHH, TIACTUIBL. [Ipoucxodcoerue mu-
moxonoputi u naacmud. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u GyHk-
[IUM MUTOXOHAPUHN U TuiacTuA. IlepBUuHbIe, BTOPUYHBIC U CIOKHBIE MIACTHIBI (DOTOCHHTE3U-
PYIOIIMX 3YKapHOT. XJIOPOIJIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICHINX PACTEHUH.

HememOpannble opranouab! kietku CtpoeHue M (yHKIHMHM HEMEMOpaHHBIX OpraHOMI0B
KJeTkd. Pudocomsl. Ilpomescymounvie punamenmor. MUKpopUIaMeHThl. AKmunogvle MUKpo-
Gunamernmol. MbIIIEUHBbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HeMblidedHblX Kiemok. Mukpo-
TpyOouku. Knerounsiii neHTp. CTpoeHHE U JIBUKEHUE KI'YTUKOB U peCHUUYEK. MUKPOTPYOOUKH
nuTornasMel. LleHTpuons. berku, accoyuuposanuvie ¢ MuKpoguiamenmamuy u MuKpompyoou-
kamu. MomopHuvle benku.

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIPBILIKH, UX CTPOEHUE M (PYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokeHHe XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
o0bonouku 6 mumose. floepHulii mpancnopm.

Knerounsle BkmtodeHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PaCTUTENb-
HOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpOEHUE FYKApUOTUUECKOH KiIeTKn», «CTpoeHHe KUBOTHOW KJIET-
Ky, «CTpoeHue pacTUTENBHOU KIEeTKH», «CTpoeHne MUTOXOHAPUNY, «SAapoy», «CtpoeHue mpo-
KapUOTUYECKOU KIIETKW.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTENIbHbIX, )KUBOTHBIX KIIe-
TOK, MUKPOIIpETapaThl OaKTepHaIbHbIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3THIHBIX OPTAHH3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUHONH MEMOpPaHBD».

JlaGoparopHnas padora «l/ccienoBanue Iiaa3Moiin3a M ACMIa3MOJIU3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTHyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpalllecHHe JHEPTHH B KJIeTKe

AcCUMWIISIIIUS U TUCCUMUIISIIIUSL — IBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOGHBIA U reTepoTpodHbI. YuacTue Kuciopona B 0OMEHHBIX IMpoleccax. JHepreTude-
ckoe oOecrieueHue KiIeTKu: npeBpamienrne AT® B oOMeHHBIX Tporieccax. DepMeHTaTUBHBINA Xa-



paKkTep peakiuil kieToyHoro meradbonusma. @epMeHThbl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
neiictBus. Kodepmentsl. Otnuunst ¢epMEHTOB OT HEOPraHWYECKUX KaTanu3aTtopoB. bemku-
AKTUBATOPbI U OETKU-MHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIHMA OT pa3-
JUYHBIX (DaKTOPOB.

[TepBUYHBII CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKE. DOTOCUHTE3. AHOKCULEHHbIU U OK-
cueennwvlli pomocunmes y bakmeputi. Ceemocobuparoujue nuemMeHmol U NUSMeHmMovl PeaKyuoHHO-
20 yeumpa. Ponb xmoporuiactoB B mporecce GporocunTe3a. CBeToBas u TeMHOBast pas3sl. Domo-
ovixarue, C3., C4- u CAM-munvt hpomocunmesa. IlpogyktuBHOCTh (poTOCHMHTE3a. Briusaue pasz-
JUYHBIX (PAKTOPOB HA CKOPOCTH (OTOCHHTE3a. 3HaAYCHHE (POTOCHHTE3A.

Xemocunre3. Pa3zHooOpa3ue opraHm3MOB-XEeMOCHHTETHKOB: HUTPHUHUIHMpYIOIINE OakTe-
puH, xene300aKTepun, cepobaKkTepun, BOJOPOIHbIE OaKTepuu. 3HAUYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUSI U MX HCIOJNIb30BaHHE
YeII0BEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH W BO30yauTeNH 0O-
JIe3HEH.

AdpoOHBIC OpraHU3MEL. DTarbl SHEpreTuaeckoro oomMena. [logroroBurensHbIN dTan. [m-
KOJIN3 — OECKUCIOPOAHOE PACHICTNIEHUE TTIOKO3bI.

Bbuonorudeckoe OKHCICHUE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpUI B mporeccax
ounonoruueckoro okucienus. Luxinueckue peakuuu. OkucnutenbHoe GocPoprnpoBaHUe.
Ouepeusi memopannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmassl. [IpenmyinectBa a3poOHOro Myt oOMEHa BEIIECTB Mepei aHa’pOOHBIM. DPQPeKTUB-
HOCTB HEPTreTHYECKOr0 OOMEHa.

JdeMoHcTpannmn

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «DHEpreTudeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTay, «XEMOCUHTE3Y.

ObopynoBaH#e: CBETOBON MHKPOCKOII, 000PYJIOBaHUE JIJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

JlabopaTopnasi pa6ora «/I3yueHue KatalIuTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMe-
pe aMHIIa3bl UK KaTanaas3bl)y.

Jladoparopnasi padora «/3ydeHne QpepMEHTATHBHOTO DPACIICIIJICHUS MEPOKCHUIA BOJO-
pOJia B paCTUTENBHBIX U )KUBOTHBIX KIETKAX).

Jlaboparopnas padora «CpaBHeHHE TTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBenHast uHpopManus U peaju3anus eé B KJIeTKe

Peakun matpuyHoro cunTtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanus HacneacTBeHHON MHGOpMaIuu. ['eHeTuueckuii Ko, ero cBoicTBa. TpaH-
ckpunims — MatpuuHblii cuate3 PHK. TIpuHIUIIBI TPAaHCKPUIIIIUK: KOMIIEMEHTAPHOCTh, aHTH-
MapajuiebHOCTh, aCUMMETPUYHOCTh. Co3zpesanue mampuynwvix PHK 6 sykapuomuyeckou kiem-
ke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GMocuHTe3e OemKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
9YKapuoOT. Perymsius akTUBHOCTH T'€HOB y MpokapuoT. ['unote3a onepona (P. XKakoo, XK. Ma-
HO). MonexynapHvle Mexanuzmvl IKCHpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomul eenos. Perymsiys 0OMEHHBIX MPOIeccoB B KieTke. KieTounblil romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U 0OJIUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusznennviti yuxn JJHK-codepaicawux supy-
cos, PHK-cooepocawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd, UH-
mezpasa.



BupycHbie 3a0oneBanusi yenoBeka, )KUBOTHBIX, pacrenuit. CITN/], COVID-19, counans-
HBIE U MEJUIIMHCKHE MPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunnvix. Hanomexnonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvie gyHk-
yuu b6enxos. Cnocobvli 00cmasKu 1eKapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmuupl m cxembl: «buocuHTe3 Oenkay, «l'eHeTmdyeckuid Koay, «Bupyce», «bakre-
puodarm.

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero nepuoasl u perymauus. Marepdaza u muto3. OcoOEHHOCTH MPO-
[[ECCOB, MpoTeKaronmmx B uHTepdasze. [loaroroBka kieTku K aeneHuto. [IpecmHTETHYCCKUI
(TTOCTMUTOTUYECKUI), CHHTETUYECKHI U MOCTCUHTETUYECKUM (MIPEMUTOTUYECKHI) TIEpUOIbI UH-
Tepdassl.

Marpuunbiii cunte3 JIHK — perumukanus. [Ipunnune! perumkanuu JJHK: kommiementap-
HOCTb, IIOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAIIIENbHOCTh. Mexanusm perummkanuu JIHK.
Xpomocombl. CTpoeHue xpomocoM. TernoMepsl u Tenomepaza. XpOMOCOMHBIA HAOOP KIETKH —
KapuoTuIl. JIMMJIOUIHBIA U rariouaHbil Habopbl XpomocoM. ['omonoruuneie XxpoMocoMsl. [o-
JIOBBIE XPOMOCOMBI.

Henenne kietku — MuTo3. CTaAMM MUTO3a U MPOUCXOSAIINE B HUX MPOIECCHL. THUIIBI MU-
to3a. Kapuokunes u nutokunes. buosiornuyeckoe 3HaueHUE MUTO3a.

Perynsiiiust mutoTHUeCKOTO IMKIA KiIETKU. [IporpamMmmupyemasi kjietoyHas TuOenb —
arnomnTo3.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIN UK KIETKNY, «MuTto3y», «CtpoeHue xpomocom», «Pe-
mmkanus JTHK.

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOoCcOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnasi pa6ora «HabnroneHrne MuTO3a B KJI€TKaX KOHYMKA KOPEIIKa Jyka (Ha ro-
TOBBIX MHKpOIIpErapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe pazHooOpazue oprann3MoB. OTHOKIETOUHBIC, KOJIOHUATBHBIC, MHOTOKJIC-
TOYHBIE OPTAaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEITHPHOCTH OJHOKJIETOUYHBIX OpPraHu3MoOB. bakTepuw,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJOPOCIH, IpYyTrue IpoTUCTH. KomoHnanpHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKkaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUMBl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, MOKPOBHAS, MPOBOIS-
masi, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOCHMS, (PYHKIMA M PACTIONOKECHHS TKaHEH B
OpraHax pacT€HUM.

TkaHM )KMBOTHBIX W YEJIOBEKA. THIIBI KUBOTHBIX TKaHEH: SMUTEINAIbHAS, COCIUHUTEIb-
Hasi, MbIIeyHasi, HepBHasi. OCOOCHHOCTH CTPOCHUs, PYHKIIMI U PaCMOJIOKEHUs TKaHEH B opra-
Hax >)KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHoB ¥ CHCTEM OPIaHOB.



Omnopa tena opranusmoB. Kapkac pacrenuil. CkeseTbl OJHOKJIETOUYHBIX U MHOTOKJIETOY-
HBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHU ckeneT. CTpOeHUE U TUITBI COSAMHEHUS] KOCTEH.

JIBuKkeHne opraHu3MoB. [[BHk€HHE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOMIIHOE, KIYTH-
KOBO€, peCHHYHOE. J[BM)KEHHME MHOIOKJIIETOYHBIX PAaCTEHUW: TPONU3Mbl M HAcTuu. [[BukeHue
MHOTOKJIETOYHBIX KHBOTHBIX M UEJIOBEKa: MbllieyHas cucrema. Pedriexc. CkeneTHbie MBI U
ux paboTa.

IIntanue opranus3mos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMH. [IuTanue xKUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKJIETOUYHOE nuieBapenue. [1u-
TaHUE MO3BOHOYHBIX XUBOTHBIX. OTIENbI NUIIEBAPUTEIBLHOIO TpakTa. IuieBapuTenbHble sxe-
ne3bl. [IumeBapuTenbHas cucTemMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepxHOCTh. JKabepHoe U JE€rodnoe
JpIxaHue. J[pIXxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOIIOIMOHHOE YCI0)KHEHHUE CTPOE-
HUA JETKUX MO3BOHOYHBIX >KMBOTHBIX. [[pIXaTenpHas cucteMa uyenoBeka. MexaHu3M BEHTHIIS-
UM JETKUX Y ITUI] 1 MIIGKONHUTAIONMMX. Perymsinus npixanus. J{pxarenpabie 00BEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCHopT Be-
LIECTB Y KMBOTHBIX. KpoBeHOCHas1 cucrema u e€ opransl. KpoBeHOCHas cuctema Mo3BOHOYHBIX
JKUBOTHBIX M 4yenoBeka. Cepile, KpOBEHOCHBIE COCY/bl U KpoBb. Kpyru kpoBooOpaiieHus. DBo-
JFOIIMOHHBIE YCIIOXKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX XKHBOTHBIX. Paborta
cepaua u e€ perysusi.

Boigenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenue y xuBoTHbIX. CokpaTu-
TenbHbIe Bakyonu. Opransl BbaeneHus. OuibTpaius, ceKperus U oOpaTHOE BCAachIBAaHUE Kak
MeXaHHU3MBbl pabOThl OpraHoB BbleaeHUS. CBA3b MOJIOCTU Tejla ¢ KPOBEHOCHOW U BbIIETUTEINb-
HOW cucremamu. BplienieHne y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [Touku. CrpoeHue u
¢yHk1MoHnpoBanue HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammrTa y OpraHu3MoB. 3allluTa Yy OJHOKJIETOYHbIX OpraHu3MoB. Criopbl OakTepuil U 1u-
CTBl IpOCTEHIIMX. 3aluTa y MHOTOKJIETOUYHbIX pacTeHui. Kyrtukyna. CpencTBa macCUBHON U
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOUYHbBIX JKUBOTHBIX. [IOKpOBBI 1 MX IPOM3BOHBIE. 3alllUTa OPraHu3Ma
oT Oone3Heil. IMMyHHas cucreMa yenoBeka. KieTouHbIl 1 rymMopanbHbIil IMMyHHUTET. Bpox-
NEHHBIA M TPUOOpPETEHHBIN crienuuYecKuil MMMYHHUTET. Teopusi KIOHAJIbHO-CEJIEKTUBHOTO
ummynurera (I1. Opnux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETbl OPraHU3MOB.
Ponb BpoXx1€EHHOTrO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTs U peryisinus y OopraHusmoB. Pa3npakuMocTh y OJAHOKJIETOYHBIX Opra-
HU3MOB. Takcucel. Pa3npaxuMocCTs U peryisauus y pacTeHud. PocToBbIE BeNECTBAa U X 3HA4Ye-
HUE.

Hepsnas cucrema u pediiexTopHas peryisnus y KUBOTHbIX. HepBHas cuctema u e€ otae-
JIbl. DBOJIIOIIMOHHOE YCIIOKHEHHE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/€IIBI TOJIOBHOTO
MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pediiekc u pednexkropHas myra. besycioBHbIe U yCIOBHBIE pe-
(iiekcel.

I'ymMopasibHas perymnsuus U 3HAOKPUHHAS CHCTEMA )KMBOTHBIX M 4enoBeka. JKenessl 3H10-
KPUHHOMU CHCTEMBI U UX T'OPMOHBI. JlelicTBHE TOPMOHOB. B3anMOCBs3b HEPBHOW U YHAOKPUHHOU
cucteM. ['unoranamo-runoduzapHas cucrema.

JleMoHCTpanun

[Toptpet: N. I1. [1aBnos..

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOZOPOCINY», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepuny», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHU», «CHUCTEMbI OPraHOB MO3BOHOY-
HBIX XUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cu-
creMbly, «CtpoeHue cTedist», «CTpoeHHE INCTOBOM TJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeyeT
yenoBekay, «llumeBapurensHas cuctema», «KpoBeHocHas cuctema, «JlpIxarenpHas cuctemay,
«HepBHas cuctema», «Koxa», «Mpimeynas cucremay, «BwlaennrenbHas cucrema», «9HIO-



KpUHHas cucteMay, «CTpoeHune MbIby, «MMMmyHuter», «KuedHomnonaoctubie», «Cxema Mu-
TaHUsI pacTeHui», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX KMBOTHBIX», «CTpPOECHHE THAPBI»,
«Ctpoenue miuanapumn», «BHyTpeHHEe CTpoeHHe J0XKIeBOro 4epBs», «HepBHas cucrema prioy,
«HepBHas cucrema ssarymkn», «HepBHas cucrema npecMbikarommxcs», «HepBHas cucrema
nTuy, «HepBHas cucrema milekonutaoumxy», «HepBaas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAaCTEHU, TepOapuu pacTeHUM pa3HbIX OTIENIOB, BIAXKHbBIE MIpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue Ui IEMOHCTPAIMU OYBEHHOTO W BO3AYIIHOIO MUTAaHUS PACTEHUM, pacuiernie-
HUS Kpaxmaja 1 OeITKOB MO JeiicTBUEM (epMEHTOB, 000PYA0BAaHUE JUIS IEMOHCTPAIIMH OTBITOB
10 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX ABUKEHUN, MOJEIH IO-
JIOBHOT'O MO3T'a Pa3jINYHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

Jladoparopnas padora «/3yueHre TKaHEH JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOT'O PACTEHHSI.

Tema 10. Pa3MHoKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHSA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kiaeTkH, uiu ramerel. Meito3. Cranguu meiiosa. Ilose-
JeHue xpomocoM B meiose. KpoccnHrosep. buonornyecknii ¢CMbICII MeH03a U IIOJIOBOTO IIPO-
necca. Meito3 u ero MecTo B )KM3HEHHOM ILIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y xuBoTHbIX. [lonoBbie xene3bl. OOpa3oBa-
HUE U pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHHE M AMOPHUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OIIIOOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTUS — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u modenu mopgpozenesa. Craguu sMOpUOreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunupogantnoe opodrenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTU OpOOJIEHUST MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TAaCTPYJISLINS).
3aKyagKka OpraHoB M TKaHEW M3 3apOBILIEBBIX JUCTKOB. B3auMHOE BIMSHME YacTell pa3BUBalo-
Ierocst 3apoJipliia (AMOpHOHAIbHAS MHAYKLHUS). 3aKiIa/ika IUIaHa CTPOCHUS dKUBOTHOTO KaK pe-
3yJIbTaT WEPAPXUUYECKUX B3aMMOJEHCTBHI reHoB. BiusHue Ha sMOpHOHAIbHOE pa3BUTHE Pa3-
JUYHBIX ()aKTOPOB OKPYXKAIOIIEH Cpeibl.

Poct u pa3ButHe xuBOTHBIX. [locTaMOproHanbHbIM nepuoa. IIpsmoe u HenpsiMoe pa3BH-
tre. PazButue ¢ meramMopdo3oM y O€CIO3BOHOUYHBIX M MO3BOHOYHBIX XWUBOTHBIX. buojornye-
CKOE 3HAu€HUE MPSIMOr0 U HENPSIMOI0 pa3BUTHUSA, UX PAaCIPOCTpaHEHUE B mpupoae. Tumsl pocra
KUBOTHBIX. DaKTOPbI PEryISILIMKM POCTA KUBOTHBIX U yenoBeka. CTauu MoCTIMOPHOHAIBHOTO
pa3BUTHA Yy KMBOTHBIX U uesoBeka. Ilepuonpl oHTOreHesa yenoBeka. CTapeHUE U CMEpPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.

PasmHoxeHue u pazButue pacteHuit. 'amerodut u cnopopur. Meito3 B )KU3HEHHOM LIUK-
ne pactenuit. OO6pa3oBaHue CIIOp B Tpoliecce Meio3a. ['amerorenes y pacrenuii. OmmomnoTBope-
HUE U Pa3BUTHE PACTUTEIbHBIX OPIaHU3MOB. /[BOMHOE OINJIOJOTBOPEHHE Y LIBETKOBBIX PACTCHMIA.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JeMoHCTpauMu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuipl 1 cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAIbI», «Pa3MHOXKEHHUE 3BIIICHBD, «Pa3zMHOXeHUE TUApbD, «Meu-
03», «XpoMocoMbI», «I'ameTorenes», «CTpoeHue SUIEKIECTKH U criepMaro3onaay, «OCHOBHbBIE



cTaguu OHTOreHesa», «lIpsamoe u Henpsmoe pazButue», «PazBurTre Manuckoro xyka», «Passurue
capaHun», «Pa3Burtue JIArymkn», «/{BoHOE OIIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuin», «CTpo-
€HUE CEMSH OJHOJOJIBHBIX U JBYAOJBHBIX pacTeHUN», «KU3HEHHBIM LIUKJI MOPCKOHN KaIlyCThbD»,
«Ku3HeHHbIN TUKI MXay, « KU3HEHHBIA LUKII AIOPOTHUKAY, «KM3HEHHBIA LUKII COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEpMaTO30U/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKI Y.

JlabopaTopnasi pabdora «/3yueHue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX MHKpOIIpE-
naparax.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNMBOCTH OPraHM3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHUsSI FT€HETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne ®pu-
3a, T. Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3Butuu renetuku. Pabotel H. K. Konbiiosa,
H. W. BaBunoBa, A. H. Benozepckoro, I'. JI. Kaprieuenko, 10. A. ®unumuenko, H. B. Tumodee-
Ba-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJIbTEPHATUBHbBIC NTPU3HAKYU, JOMUHAHTHBIA U PELIECCUBHBINA MPU3HAK, TOMO3UIOTa, reTe-
pO3HroTa, YucTast TUHUS, THOPHUIBI, TEHOTHUII, (eHOTHIL. OCHOBHBIE METO bl TEHETHKH: THOPUIO-
JIOTUYECKHM, IUTOJIOTUYECKUNA, MOJIEKYJIIPHO-TE€HETUUECKU.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuinos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! U cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlabopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmBanue. [lepBoiii 3aKk0oH MeHnenss — 3aKOH eMHO00pa3us THoOpU-
J10B 1epBoro nokonenus. [Ipasmino nomuHupoBanusd. Bropoi 3akoH MeHens — 3aK0H pacuien-
JeHus npu3HakoB. L{uTomornyeckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBanus. [ unoresa uncro-
ThI TaMeT.

AHanuzupytouiee ckperuBanue. [IpoMexyTounblil xapakTep HacienoBaHus. Paciierie-
HUE NPU3HAKOB IIPU HETIOJIHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aKk0OH He3aBUCUMOTO Haclle10Ba-
HUS pU3HaKoB. L{uTonornyeckre oCHOBBI TUTHOPUHOTO CKPEIIIMBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CuerieHHOe HacaeI0BaHNE
I€HOB, HAPYILICHHUE CLECTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHU3M OIPENENICHUS I0Ja. AyTOCOMBI U TOJIOBBIE
XpOoMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbli moil. I'eHeTndeckas CTpyKTypa MOJIOBBIX XpO-
MocoM. HacnenoBanue Npu3HAKOB, CIETUIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. [lnerorponus — MHOKECTBEHHOE AelCTBUE TeHa. MHO-
KECTBEHHBIN ajuienn3M. B3auMoelicTBue HeauleabHbIX TeHOB. KoMIIeMEeHTapHOCTh. DNuUCTa3.
ITonumepust.

['eHeTnyecKuil KOHTPOJb Pa3BUTHSI PACTEHUM, )KUBOTHBIX U YeNIOBEKa, a Takke (PU3N0IIOo-
THYECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (YHKUMH. ['eHeTHuecKkue MeXaHu3Mbl CHUM-
OunoreHesa, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U «XO3IUH — MUKpoOuom». ['eHe-
TUYECKHE aCTIEKThl KOHTPOJIS U M3MEHEHHs HACIEICTBEHHON MH(OpMAIMKM B MOKOJICHUIX KJile-
TOK U OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennens»,
«Ananusupymllee ckpenupanuey, «Henonnoe noMuHnpoBanne», «CHEINIEHHOE HACJIEI0BAHNUE



MPHU3HAKOB Y Apo30duiibly, «I'eHeTuka monay, «Kapuotun yenoBekay, «Kapuotun apo30Qpuiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUS] U PACLUECIJICHUS NPU3HAKOB, MOJEIb Il JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «/3yueHue pe3ylbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y JPO-
30(HITBI.

IIpakTuyeckas padora «/3yueHue pe3yslbTaToB TUTHOPUIHOTO CKPEUIMBAHUS Y JAPO30-
bUITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiicTBue reHoTHna u cpeasl npu GopmupoBaHuu penotuna. I3MeHUUBOCTh MpH-
3HaKkoB. KauecTBeHHBIC M KOJIMYECTBEHHBIC MPU3HAKU. BUIbl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS
Y HaCJEe/ICTBEHHAsI.

MonudukaronHass ©3MEHUIUBOCTh. Poiib cpeapl B (hopMUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass U3MEHYMBOCTh. CBOICTBA F€HOTUIIMYECKON U3MEHYMBOCTU. Buabl reHo-
TUMHUYECKONU U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[HOHHASI.

KombOunatuBHass n3MEeHYUBOCTh. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
W3MEHUYUBOCTH. POJTh KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU T€HETUIECKOTO pasHOOOpa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CrnoHTaHHbIE U UHIYLIMPOBAHHBIE MYyTallMK. fliepHBbIe U HUTOILIa3MaTH4Yeckue myrauun. Coma-
TUYECKHE W TOJIOBbIE MyTaluu. [I[puurHbl BOSHUKHOBEHUSI MyTaliii. MyTareHsl U MX BIUSHHE
Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacsencTBeHHol u3MeHunBoctu (H.M. BaBuiioB). BHesnepHas M3MeHYMBOCTb M HACJE/ICTBEH-
HOCTb.

Onueenemuxa u dNUSEHOMUKA, PONb INULEHEMUYECKUX (DaKmopos 8 HACIe008aHUU U U3-
MEHYUBOCIMU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMO8.

JleMoOHCTpaLun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoauduKanoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAS M3MEHUUBOCTHY, «Meiio3», «OmnomnorBopenuey, «l'eHernyeckue 3aboneBa-
HUSI 4eJIOBEKa», «BuIbl MyTaluii».

O6opynoBaHue: )XKUBbIE U TepOapHbIe dK3eMIUISPbl KOMHATHBIX pacTeHUH, puCyHKH ((o-
Torpadun) )KUBOTHBIX C PA3TUYHBIMUA BHJIAMH U3MEHUYHUBOCTH.

JlaGopaTopnasi pa6ora «lccrnenoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAIMOHHOW H3MEH-
yuBOCTH. [ToCcTpOeHME BApUALIMOHHOTO PsiJla ¥ BApUAITMOHHON KPUBOII».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuortun dyenoeka. MexayHapoaHast mporpaMMa MCCI€I0BaHUS Ir'eHOMa denoBeka. Me-
TOABI M3YUYEHUS TEHETUKH UYEIOBEKA: T€HEATOTHICCKUN, OJIM3HEIIOBBIN, IIMTOTCHETHIECKUH, TT0-
NYJALHMOHHO-CTATUCTUYECKUN, MOJEKYJIIpHO-TeHeTHUYeCKui. COBpEMEHHOE ONpeIeJIEHUE TeHO-
TUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE, N€HOTUIIMPOBAHHE, B TOM 4ucie ¢ nomoumpro ITIP-
ananmza. HacnencrBennsie 3a0oneBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOM T€HETHUKH B
MPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JeBaHUI dYenoBeKa. MeauKo-TeHEeTHIeCKOoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



['enernyeckue (HakTOpbl MOBHIIICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYyXarole cpeapl. ['eHeTnueckas npenpacioiokeHHOCTh Yello-
BEKa K MaTOJIOTHSM.

JdemoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanys u cenekuus. 3apokKIeHUe celeKuuu U qoMectukauuu. Yuenue H. 1. Ba-
BUJIOBa 0 LleHTpax mpoucxXoxaeHUsI U MHOTr00Opasus KyJlbTYpHBIX pacTeHuid. Posb cenexiuu B
CO3JJaHUU COPTOB PACTEHUHN U MOPOJ )KUBOTHBIX. COpT, MOpOa, IITAMM. 3aKOH TOMOJIOTUYECKHUX
psAlloB B HacieAcTBeHHOW n3menuuBoctyu H. M. BaBuiioBa, ero 3HaueHue i CEIEKIIMOHHOMN pa-
OOTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMOMOIIBIO OIIEHKU ()EHOTHIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIEKIIMOHHOM paboThl. PanmnanuoHHbIl U XUMHU-
YECKUH MyTareHe3 Kak UCTOYHHK MYTalHUW y KYJbTYpHBIX (hopMm opraHu3moB. Vcnonb3oBaHue
T€HOMHOTO pelaKTUpPOBaHMs U MeTOJ0B pekoMOuHaHTHBIX JJHK as monydenus ucxonHoro ma-
TepUaJia sl CEJIEKIUH.

[Tonyuenue mnonuruionaoB. BuyTpuBumoBas rubpuausanus. biuskopoacTBeHHOE CKpe-
HMBaHue, Ui UHOpuAMHT. HepoacTBeHHOE CKpelirBaHue, Wik ayTOpuauHr. ['erepo3uc u ero
npuuuHbl. Mcnonk3oBanue rereposuca B cenekiuu. Otnanéunas rubpuausanus. [Ipeononenue
Oecrutoius MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHHUS CENIEKIIUU PAaCTeHUN W KUBOTHBIX. «3enéHas
DPesoIoYUAY.

CoxpaHeHHE U U3YUYCHHE TeHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JTUKHUX PO-
TUYel A CO3/IaHUsl HOBBIX COPTOB M THOPHUIOB CENbCKOXO3SHWCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
nepCcneKmuGHbIX MexHoI02UlI.

JleMoOHCTpaL U

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHS U MHOTO00pa3us KyIbTYPHBIX PacTCHUII,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HW3MEHUYHMBOCTH», «METOIbI CENEKINn»,
«Otnanénnas rudpuanzamusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX).

JlabopaTopnasi padora «/3yueHne METOZIOB CEJIEKITUN PAaCTCHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN».

Ikcekypeusi «OCHOBHBIE METOJIBI M IOCTHKECHHS CEICKIINHA PACTEHUN W )KUBOTHBIX (HA Ce-
JIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO (pepMy, COPTOUCTIBITATENBHBIA Y4aCTOK, B TETUIMYHOE XO-
3sICTBO, B JIAOOPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LEHTPA)».

Tema 16. BUOoTeXHOJIOTHA ¥ CHHTeTHYeCKasi OMO0JI0THS

OOBEeKTHI, UCTIOTB3yeMbIE€ B OMOTEXHOJIOTUH, — KIIE€TOUHbIE U TKAHEBBIE KYJIbTYPhl, MUKPO-
OpPTaHW3MBI, UX XapaKTepucTUKa. TpaaunnoHHas OMOTEXHOJOTH: XJeOomedyeHne, MmoyueHue
KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOAeNUE. Mukpoouonsorudeckuii cuures. OObeKTbl MUKPOOHO-
JIOTUYECKHUX TeXHONOTHiA. [Ipon3BoaCTBO Oenika, aMUHOKUCIIOT M BUTAMUHOB.



Cozlanue TEXHOJIOTUH U MHCTPYMEHTOB LIEIEHAIIPABICHHOIO U3MEHEHUS U KOHCTPYHUPO-
BaHUs T€HOMOB C LIEJIBIO MOJTYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAIIKUX HE BCTpeya-
IOIIHMECs B IPUPOIe OMOCUHTETHUYECKHE ITyTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass THOpUIM3aIMA U COMaTUYECKHi sMOprorenes. Vcrnons3oBanue ra-
IUIOUJOB B CEIEKUUU pacTeHui. [lonyuenue mMoHOKIOHANbHBIX anmumen. Hcnonvszoeanue mo-
HOKJIOHANIbHBLIX U NOJUKIOHATLHEIX anmumen 6 Meouyune. VICKyCCTBEHHOE OII0J0TBOpeHUE. Pe-
KOHCTPYKUUS AWLEKIETOK U KIIOHUPOBAaHUE JKMBOTHBIX. MeTO I TpaHCIUIAHTalUU A€p KIETOK.
Texnonozuu 0300pogneHus, KyibmueUpOSanUus U MUKPOKIOHANLHOSO PA3MHONCEHUS CellbCKOXO0-
3AUCTEEHHBIX KYIbMYP.

XpOMOCOMHAs U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM ¥ T€HHON MHKEHEPUU. DKOJOTUYECKUE U ITUUECKHUE NPOOJIEMBbl T€HHON HHXKEHE-
puH.

Menumuackue onorexnonorun. [loctrenomHas mudposas menunuHa. [TIP-muaraocTuka.
MeTab010MHBII aHaIU3, FEHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepus Ui pa3paboTKu (yHIAMEHTAJIBHBIX OCHOB MEIMLIMHCKUX TEXHOJIOIMH, co37aa-
HUSI KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJOTHH TPEXMEPHOro OMONpHHTUHTA U cKaddo-
JIHTa JUI PELeHus 3aa4 NEPCOHAIN3UPOBAHHON MEAUIIVHBI.

CozniaHue BEKTOPHBIX BAKIIMH C LIEIbI0 0OecrneueHuss KOMOMHUPOBAHHOM 3alIUThI OT BO3-
Oyaureneit OPBU, ycraHoBieHue MOJEKYJSAPHBIX MeXaHu3MOB (¢yHkuuoHuposanus PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupl u cxemsl: «/crnonb3oBaHe MUKPOOPIaHU3MOB B NPOMBIIUIEHHOM MPOU3BOJ-
cTBe», «KierouHas nHxkeHepus», «l 'eHHas HHXXEHEPUS».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOITOYHOKHUCIIBIX TPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KJITIACC (yri1y0JieHHbIN YPOBEHB)

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHNA B O0HOJIOTHHI

OpomonnonHas teopust Y. Jlapsuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
U Hay4yHas JestenbHocTh Y. JlapBuHa.

JIBuoKy1ue cuiibl S3BONIOIMH BU0B 10 Y. JlapBUHY (BbICOKasi HHTEHCUBHOCTh pPa3MHOXKe-
HUSI OpPraHU3MOB, HACJI€JICTBEHHAs! U3MEHYMBOCTh, OOpb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).

Odopmiienne cunteTndeckoit Teopun sBomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAsE OMOIOTrHs. 3HaU€HUE 3BOJIIOIUOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xongern, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (o Jlamapky)», «Mexanu3m GhOpMHUPOBaHUS TMPHUCTIOCOOJICHU Y PACTEHUN U JKUBOT-
HBIX (1o Jlamapky)», «Kapra-cxema Mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y. Hap-
BUHA», «@opMbI O0pbOBI 3a cymiecTBoBaHuEeY, «Ilopoabl romyoeit», «MHOrooopasue KyiabTyp-
HBIX (hopM KamycTbl», «Ilopoabl JOMAIIHUX XKUBOTHBIX», «Cxema 00pa30BaHMS HOBBIX BUJIOB



(mo Y. JapBuHny)», «Cxema COOTHOUIECHUS ABUKYIIUX CUJ SBOJTIOLUMNY, «OCHOBHbBIE MOJOKEHUS
CUHTETHUYECKON TEOPUH SBOJIIOLIHI.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Tomymnsiust Kak >eMeHTapHasi eAuHUIA 3BOTOUH. COBpEeMEHHbIE METObI OIICHKU T'eHe-
TUYECKOTO Pa3HOOOpa3us M CTPYKTYphI momyisiuuid. V3mMeHeHne reHo(oHIa MOIMyJSIUH Kak
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus Jlk. Xapau, B.
Baitn6epra.

OnemeHTapHbIe (AKTOPHI (IBMXKYIIHE CHIIBI) 3BOMIONMHU. MyTranuonssiii npouecc. Kom-
OMHaTUBHAsE M3MEHYMBOCTb. J[pelid reHoB — ciaydaiiHble HEHAINPAaBICHHBIC W3MEHEHHS 4acTOT
ajuteniedt B monyssinusax. D¢GdekT ocHoBatens. Igpgexkm Oymowiiounozo copaviuika. CHudiceHue
2eHemu4ecKoeo pasHooobpasus: npudunel u cieocmsus. Ilposenenue sghgpexma opetigha 2enog 6
bonvuux u manvix nonynayusx. Murpauuu. M3onsuus nonyssiuii: reorpaduyeckas (mpocTpaH-
CTBEHHasl ), Oumosiornueckas (pernpoayKTuBHas).

EctectBeHHbIil 0TOOp — HampaBistomuil ¢paktop 3Boironuu. OOpMBI €CTECTBEHHOTO OT-
Oopa: IBWXYIIUHN, CTAOWIN3UPYIOIINNA, pa3pbIBatoluil (Iu3pynTuBHbIi). [lonoBoit or6op. Bos-
HUKHOBEHUE U SBOJIOIHS COIUAIBHOTO TOBEICHUS YKUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOIIOLMU. BO3HUKHOBEHUE MpH-
criocobneHuit 'y opranu3moB. ApoMopdossl u uauoanantanuu. [Ipumepsl npucnocobaeHuit y
OpraHu3MOB: MOpQoJorudeckue, (HU3noIOrnIecKrue, ONOXUMHUECKHUE, moBeneHYeckne. OTHOCH-
TEIbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3yibTaT MUKPOIBOIIOLMUHU.
Wzomsius — xiroueBor pakTop BugooOpaszoBanus. [lytu u cnocoObl BUI00Opa30BaHus: aljio-
naTpuyeckoe (reorpaduueckoe), CUMIATPUUECKOE (IKOJIOTMUECKOE), «MIHOBEHHOE (IOJIUILIO-
uan3anus, rudpuanzanus). JmMTeasHOCTh SBOIIOLMOHHBIX MPOLIECCOB.

Mexanusmsbl HopMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnp 3BOMIOIIMOHHOM OHONOTHMU B pa3pabOTKe HayYHBIX METOJIOB COXPaHEHUs! OMOpa3Ho-
o0pa3usi. MUKpO3BOTIOIMS ¥ KO3BOJIOLMS IApPAa3UTOB U UX X031€B. MexaHu3Mbl (pOpMUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpHOBI C HEil.

JleMoOHCTpaLun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuue! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKTypa BUia,
«Cxema nposiBiieHHs 3akoHa Xapau—BaiinOepray, «JBHxKyiire cuiibl 3BOJTIOLUNY», « IKOJIOTHYe-
CKast M30JIS1Ms TTOMYJIAINN ceBaHCKOU dopenuy, «I['eorpaduyeckas H30ISIIUS TUCTBEHHUIIBI CH-
OMPCKOW M JUCTBEHHUIIBI NAaypcKoi», «IlomyssiiMOHHBIE BOJHBI YHCICHHOCTH XMIIHUKOB H
KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro 0TOopa», «Dopmbl GOpHOBI 3a CyIIECTBOBaHHUEY,
«MHaycTpuanbHbil Menanu3my», «Kusble nckonaemsle», «lI0KpOBUTENBCTBEHHAsSI OKpacKa KH-
BOTHBIX», «[Ipeaympexaatonias okpacka >KUBOTHBIX», «Dusnonoruueckue amanrtamumny, «llpu-
CHOCOOJIEHHOCTh OPTaHU3MOB U €€ OTHOCUTENbHOCTHY, «Kputepuu Buaa», «Buabl-IBOHNHUKNY,
«CTtpykTypa BUza B ipupojie», «Crnocodsl BumooOpazoBanus», «I eorpaduueckoe Bu1000paszo-
BaHMe TPEX BHUJIOB JIaHBIIIEH», « DKOJOTHYECKOE BUA000pa30BaHNe BUI0B CHHMI, «Ilomumio-
ubl pacteHui», «KanyctHo-peaeunslii THOpUI.

ObopynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesna NTHIl U 3BEeper C
pUMepaMu Pa3InYHBIX MPUCIIOCOOJIEHNH, Yydesa NTHI] U 3Bepel pa3HbIX BUJIOB, repOapHuu pac-
TEHHUH OJIM3KHUX BUIOB, 00Pa30BaBLIMXCS Pa3IMYHBIMHU CIIOCOOAMHU.

JladopaTopnasi padora «BrIsBIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.

JlaGopaTopnas pa6ora «IIpucnocoGieHuss OpraHM3MOB U X OTHOCUTEIbHAS 1€JIeC000-
Pa3HOCTbHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus U eé pe3yaibTaThl

MeTtobl u3yueHus: MakpodsBoitolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIBI OPTAHU3MOB.



Buoreorpaduyeckre meronsl nzydeHus 3Boironuu. CpaBHeHue Guiopbl U (hayHbl MaTepH-
KOB U 0CTpOBOB. buoreorpadpuueckue ob6aacti 3emian. BUIbI-OHIEMUKU U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHe METOIbl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIIOLMKA OHTOIE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAIOIMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIspHO-
reHeTUYecKre, OMOXUMHUYECKUE U MaTeMaTUYECKUE METOJIbl 3YUYEeHHs 3BOJIIONUU. ['oMoiI0rny-
Hble TeHbl. COBPEMEHHBIE METO/BI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBwiia) 3Boitouuu. [lpunyun cmenwvt @yuxyuii. Heobpatu-
MOCTb 3BOJIIOIIMU. AanTuBHas paauanus. HepaBHOMEPHOCTh TEMITOB SBOJIIOLIUU.

JleMoOHCTpaLuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuie!l 1 cxeMbl: «DWIOTCeHETUICCKUH PsIJT JIOIIAIN», «APXCONTEPHUKCY, «3BEPO3yObIe
auiepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emin», «Jlpeii KOHTHHEHTOBY, «PenmuKTh», «HavaipHbIe cTauu SMOPHOHAIBLHOTO pa3-
BUTHS MO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMUHBIE U AHAJOTUYHBIE OpPraHbl», «PyAHUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOPHI YeNOBEKa M IIUMIaH3e», «l TaBHbIC HAIpPaBICHUS HBO-
Jroruny», «O011Ke 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBanue: KOJUIEKIUU, TepOapuu, MyJISDKA HCKOMTAeMbBIX OCTAaTKOB OPTaHU3MOB, MY-
JISIKU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMU Hace-
KOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

HayuHble runoTe3bl MpoucxoxaeHus KU3HU Ha 3emuie. AOuoreHes U naHcnepmus. Jlona-
y4YHBIE NPEJCTABICHUS O 3aPOXKICHUU KHU3HHU (KpeallmoHU3M). [ Mnore3a MOCTOSHHOTO caMo3a-
pOKIeHUS KU3HU U e€ onpoBepkeHue onbitamu @. Penu, JI. Cnannannanu, JI. ITactepa. IIpo-
UCXO0XKJICHHE )KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbIE ATanbl HeopraHuueckoi Bosonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onerr C. Muniepa u I'. FOpu. O6pa3oBanue noaumMepoB u3 MmoHoMepoB. KoatiepBarHas rumore-
3a A. W. OnapuHa, runore3a nepBudyHoro Oynpona JIx. XonjeitHa, reHeTudeckas rumoresa I
Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHUE NMPOTOKJIETKH.

HcTopus 3emnu u MeToibl €€ u3yuyeHus. Vckomnaemble opraHnyeckue ocTatku. I'eoxpoHo-
gorust 1 e€ meronabl. OTHOcUTeNbHas M a0CONIOTHAs reoxpoHoiyorus. ['eoxpoHoioruueckas
IIKaJa: 0HbI, 3Pbl, IEPUO/IBI, STTOXH.

HavanpHble sTansl opranuueckoil 3Bomtonuu. [losBieHne u 3BOMOLNSA NEPBBIX KIETOK.
Oponronus Meradbonan3Ma. Bo3HrukHoBeHHe nepBbIx sKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OHO-
TUIEHKU KaK aHaJIoT MepBbIX Ha 3emiie coobmiecTB. CTpomMaTonuTsl. [IpokaproOThl M 3yKapHOTHI.

[TpoucxoxaeHue sykapuoT (cHUMOHOTreHe3). DBOJIIOIMOHHOE IMPOUCXOXKACHUE BHPYCOB.
ITponcxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIE-
TOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl IBOJIIOLUH BbICHINX pacTeHuil. OcHOBHBIE apoMOP(O3bI pacTeHHid. Bbl-
XO0J pacTeHul Ha cymy. [losiBlIeHME CTOPOBBIX PACTEHUM W 3aBOEBaHUE MMM Cylid. CeMEeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOIO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxknenne ambpuOuil 1 penTHIIHA.
[TpoucxoxaeHune miekonuraommx u nruil. [Ipuniun kirodeBoro apomopdo3a. OcBoenue Oec-
MTO3BOHOYHBIMH U ITO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEepUoaM: apxei, MpoTepo30i, Majieo30M, MeE30301,
KaiftHO30M. OO0IIast XapaKTEePUCTHKA KJIMMaTa M T'eOJOTHYECKHX mporieccoB. [losBienune u pac-



[[BET XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHME: €ro YCIOBHS U BIUSHUE HA Ta30BBIA COCTAB
aTMoChepBhl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBIX BbIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpH3uC, ero ocobeHHoctu. [Ipobdiema
coxpaHeHus OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudeckoro mupa. [IpuHIMNBI KjIaccuPUKaUUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauMu

[Moptpersr: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, . . Meunukos, A. U. Onapun, JIx.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Pemu», «Cxema omnwita JI. [TacTepa mo u3yueHUIo
caMoO3apokJIeHus ku3Hmw», «Cxema omnbita C. Musnepa, I'. FOpu», «Otanbsl HeOpraHUYECKOM
sBoNIOIMNY, «['eoxpoHonmornueckas mikana», «HauaapHble 3Tambl OPraHUYECKOW 3BOJIIOIIHMN,
«Cxema 00pa3zoBaHUs dyKapuoT MyTéM cuMmOuoreHnesa», «CucreMa K uBoi npupoab», «Ctpoe-
HUE BHpYyca», «ApoMopdo3sl pacTeHmit», «PHHHOMUTH, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHOroKJI€eTOUHbIE BOJOpOCaNY, «Mxu», «llanopotHukn», «l'onocemeHHble pacTeHus», «Op-
raHbl IBETKOBBIX PAaCTCHHIT», «CXeMa pa3BUTHUS KUBOTHOTO MUPAy, «ApOMOP(O3bI JKUBOTHBIX,
«[Ipocreiimmey, «Kumeynononoctusie», «llmockue uepBu», «UneHuctoHorue», «PpiObD,
«3emHoBOHBIEY, «[IpecMmbikarommecsy, «lltuiply, «Miekonutaronmey, «Pa3Burue Ku3HU B
apxemnckoi apey, «PazBuTue )KU3HU B MPOTEPO30MCKOM apen, «Pa3zBuTHE )KU3HU B MAJICO030MCKOM
ape», «Pa3BuTHE XKU3HU B ME3030MCKOM 3pe», «Pa3Butue >kU3HU B KaliHO30WCcKoH 3pey, «Co-
BPEMEHHAs CUCTEMA OPTaHUYECKOTr0 MUPAY.

OOGopynoBanue: repoapun paCTeHUHN Pa3IMUHBIX OTAEJIOB, KOJUIEKIIM HACEKOMBIX, BIIAXK-
HbI€ MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU WIJIOKOXHUX, CKEJIEThl MO3BO-
HOYHBIX JKUBOTHBIX, Uyuesa MTHUI] U 3BEPEH, KOJUIEKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOIae-
MBbIX, MYJISDKM OPTAaHMYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHas padora «MonenupoBanue onbiToB Muniepa—tOpu mo
M3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHMUECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jlaboparopnasi pab6ora «lI3ydyeHue u omucaHue MCKOMAEMBIX OCTaTKOB APEBHUX Opra-
HU3MOBY.

IIpakTuyeckas padora «/3ydeHne 0oCOOEHHOCTEH CTPOEHHS PACTEHUH pa3HbBIX OTIe-
JIOBY».

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTrUM. MeTOo 1l aHTPOIOJIOTHUH.

CraHoBIIeHHE NPEJICTABICHUN O MPOUCXOXKIECHUU 4YelIOoBEeKa. PelnrnosHbie BO33pEHUSI.
CoBpeMeHHbBIC HAYYHBIC TEOPUH.

Cx0acTBO YenoBeKa ¢ )KUBOTHBIMU. CUCTEMATUYECKOE MOJIOXKEHUE uenoBeka. CBUIETENb-
CTBa CXOJICTBA YEJIOBEKA C )KMBOTHBIMH: CPABHUTEIbHO-MOP(OIOrHUecKHe, SMOPHOIOTHUECKUE,
buznonoro-onoxuMuuecKue, nopeaeHueckne. OTIUYMs YelloBeKa OT )KUBOTHBIX. [IpssMoxoxkie-
HUE ¥ KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra M BTOPOM CHUTHAJb-
HOUW CHCTEMBI.

JIBukymiue cuibl (hakTopbl) aHTpOMOreHe3a: Ouosornyeckue, counaibuble. COOTHOLIE-
HUE OUOJIOTHUYECKUX U COIIMANLHBIX ()aKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHNEe 4emoBeKooOpa3Hbie 00e3bsIHBI (MPOKOHCYJIbI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U JIOJICH. ABCTPATIONUTEKUA —
JIBYHOTHE MpenKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHUS Opynuil Tpynaa. YenoBek
NPSIMOXOJISAIINI 1 TIEPBBIN BBIXOJ Jtofiel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001Inii MPeOK HEeaHAePTATLCKOTO YEJIOBEKA U YeIOBEKa pa3yMHOT0. UenoBeK HeaH1epTaIbCKUN
Kak BHUJ JIFOJCH XOJIOJHOrO Kiaumara. YernoBeK pa3yMHBI COBPEMEHHOI'O THINA, AEHUCOBCKUMN
YyeJlIoBeK, OCBOEHNE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najieoreHoOMHKa.



DBoITIOLIMS COBPEMEHHOT0 YenoBeka. EctecTBeHHbIN 0TOOp B MOMYISIIMAX YenoBeka. My-
TalMOHHBIN Mpolecc U noaumopdusMm. IlomynsauronHble BOJHBL, Apeild reHOB, MUTpalUs U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbiue pacel: eBporeouiHas (eBpa3uiickasi), aB-
CTpaJio-HerpouaHas (3KBaTOpUaIbHASI), MOHTOJIOU IHAsA (a3UaTCKo-aMepukaHckas). Bpems u my-
TH PacCEJICHHs 4YeJIOBeKa M0 IulaHeTe. EnuHCcTBO yenoBeueckux pac. HayuHas HecocTosiTenb-
HOCTh pacu3Ma. [Iprucroco0IeHHOCTh YenoBeKa K pa3HbIM yCIOBUSAM OKpYsKarouen cpeasl. Bim-
sHHe reorpaduyeckoii cpenpl U aperida reHoB Ha MOPGHOJIOTHIO U (PU3HOIOTHIO YeTIOBEKa.

MexIuCIUITMHAPHBIE METOBI B (hu3ndeckoi (OMOIOTHUYECKOI) aHTPOIOIOTHH. DBOIIIO-
LMOHHAsl AHTPOIOJIOTHS U NAJIE0aHTPONOJOT Ul YEJIOBEUECKUX MOIMYIsIui. buocounanpHble nc-
CJIEZIOBAaHUS MPHUPOJBI YenoBeka. VccienoBanue KOIBOIIOMUH OHOJIOIHYECKOTO M COIMAIBLHOTO
B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToabl aHTPOIIOIOTHIY, «[ 0JIOBHOI MO3T uenoBekay, «HemoBeko-
oOpa3ubie 00e3bsiHbI», «CKeleT 4YeloBeKa U CKeNleT IIMMIIaH3e», «PyIuMeHThl U aTaBU3MBD,
«/IBrKylme Cuiibl aHTPOIIOreHe3a», «IBOJIOLHUOHHOE JPEBO YEJIOBEKa», «ABCTPAJIONUTEKY,
«Yenosek ymenblit», «Henoek npsamMoxonsauuiy, «JlenncoBckuii yenoBek» «Heanaepranbubi»,
«KpomanboHub», «Ilpeaku yenoBekay, «ITarbl 3BOJIOLUN YeJI0BEKay, «Pachl uemoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepHAIbHON KYIbTYphI MPEIKOB
YyeJoBeka, pernpoaykuuu (pororpadun) KapTuH ¢ MUGPOJIOTHIECKUMU U OMOIEHCKIMU CIOXKETa-
MU TPOUCXOXKICHUS YeloBeKa, poTrorpaduu HaXOJOK MCKOMAEMBIX OCTATKOB YeJIOBEKa, CKEleT
YyeJloBeKa, MOJIENb deperna 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBeKa M KHCTU
LIMMITaH3€, MOJEIU TOPCA MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l/3yueHne ocoOEHHOCTEN CTPOECHUSI CKelleTa YeloBeKa, CBA3aH-
HBIX C MPSAMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJalTallUNA YETOBEKay.

Tema 6. DkoJyiorusl — HAyKa 0 B3AaUMOOTHOIIEHUSIX OPraHM3MOB M HAJOPraHU3MeH-
HbIX CHCTEM C OKpY Kawowei cpenoi

3apoxieHue U pa3BUTHE 3KoJoruu B Tpyaax A. ['ymboneara, K. @. Pynse, H. A. Cesep-
oBa, J. ['ekkens, A. Tencnu, B. H. CykauéBa. Pa3aens u 3agaun sxosnoruu. CBsi3b IKOJIOTHH C
JPYTUMU HayKaMH.

Metonsl skonoruu. [loneBbie HabmOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXarollei Cpebl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE HKOJIOTMUECKUX 3HAHUM Ul YeloBeKa. DKOJIOTMUECKOE MUPOBO33PEHUE KAK OC-
HOBA CBA3€H 4enoBedecTBa C Nprupoaoi. ®opMupoBaHUe 3KOJIOTMYECKON KYIbTYpPbl M dKOJIOTH-
4eCKOW I'PaMOTHOCTH HACEJIEHUS.

JleMoOHCTpaL UK

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl SKogoruny, «MeToasl dKoaoruny, «Cxema MOHHUTOPHHTA
OKpYKaIOIIEeH Cpebh».

JlabopaTopnasi padora «l/3yueHne METOI0B SKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonoruyeckre (HakTopel U 3aKOHOMEPHOCTU UX JeicTBus. Kiaccudukamms skonornye-
CcKuX (haKTOpPOB: aOMOTHUYECKHE, OMOTHUYECKHE, aHTpororeHHbie. OOIe 3aKOHOMEPHOCTH JICeH-
CTBHs dKoNoruueckux ¢axToposn. [IpaBuno munnumyma (K. lnpenrens, FO. JIubux). Tonepant-
HOCTb. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.



Abuotnueckue akropel. CBeT Kak 3Konorndeckuii ¢pakrop. JleicTBUE pa3HBIX y4aCTKOB
COJIHEYHOT'O CIEKTPa Ha OPraHU3Mbl. DKOJOTMYECKHUE IPYIIbl PACTEHUN U )KMBOTHBIX 110 OTHO-
HIEHUIO K cBeTy. CUrHanbHas poiib cBeTa. GOTONepUoan3M.

Temmneparypa kak skojorudeckuii paxrop. JleiictBue Temneparypbl Ha opranu3msl. [1oii-
KHJIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIEC U CTEHOTEPMHbBIC OpPTraHU3MBI.

BnaxnocTts kak skonoruueckuil ¢akrop. IIpucmocoOneHus pacTeHuid K MOAJIEPKaHUIO
BosHOTO Oananca. Kiaccudukamnus pacrenuii o oTHomeHuo K Boje. [IprcrnocobneHus sKxuBoT-
HBIX K U'3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl OOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAs, IMMOYBCHHAS, TIyOWHHAas
MOJIMIOYBEHHAsA, BHyTpHOpranu3MeHHas. OU3NKO-XUMHUYECKHEe OCOOCHHOCTH Cpell OOUTaHUs Op-
ranu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HBIX Cpefax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCJIOBHM KU3HU.

Kuznennsie dopmbl opranu3moB. [lonstue o xusHeHHoU (opme. KuzHeHHbIE (OPMBI
pacTeHuii: AepeBbs, KyCTApHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TPaBbl, OAHOJETHUE TpaBbl. JKu3-
HEHHbIEC (POPMBI KUBOTHBIX: TUIPOOHOHTHI, FT€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U
00pa3a >KU3HHU.

buotnueckue ¢axtopsl. Buabl 6HOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHLIUS, XUIIHAYE-
CTBO, cUMOMO03 U ero ¢opmbl. [lapazuTusMm, Koorepamus, MyTyaan3M, KOMMEHCATU3M (KBapTH-
paHTCTBO, HaxyieOHuM4ecTBO). HeTpoduyeckue B3ammonelcTBUS (Tomuueckue, (opuueckue,
dabpuueckue). 3HaUeHHE OMOTMYECKUX B3aHMMOJICUCTBUU ISl CYIIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOYECHHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», « T eITIOKPOBHBIE KUBOTHBIE», «XOJIOTHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalllK >XKUBOTHBIX», «Cpeapl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«IKOocHCcTeMa IIHMPOKOIUCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOro Jeca», «llenu nmurtanusy,
«XuHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHncanuzm.

O6opynoBanue: repOapuul pacTeHHH U YKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO Pa3-
JUYHBIX KOJIOTUYECKUX (PaKTOPOB, TepOapHM CBETOIIOOMBHIX, TEHETIOOMBBIX U TEHEBBIHOCIIH-
BBIX PACTEHH, CBETONIOOUBbBIC, TEHEMOOMBBIE I TEHEBBIHOCIVBBIE KOMHATHBIE PACTEHUS, Tep-
Oapu W KOJUJICKIIUM TETUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuena
OTHUI] U 3Bepel, repOapuu pacTeHui, OTHOCAIIMXCA K Turpoduram, kcepodutam, Me3oduram,
KOMHATHBIC PACTCHHS JAHHBIX TPYII, KOJJIEKIIMHM >KMBOTHBIX, OOMTAIONIMX B Pa3HBIX cpejax,
repOapuu U KOJUIEKIIMM PACTEHUN W YKUBOTHBIX, OOJIAAIONINX YepTaMU MPUCIIOCOOICHHOCTH K
CE30HHBIM M3MEHEHUSIM YCIIOBHM KU3HH, TepOapuy U KOJJICKIIMH PACTCHHUH W JKMBOTHBIX Pa3-
JUYHBIX KU3HEHHBIX (DOPM, KOJUICKIIMH >KUBOTHBIX, YYACTBYIOUIUX B Pa3IMYHBIX OMOTHYECKHX
B3aUMOJICUCTBHUAX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

Jlaboparopnasi pa6ora «BrIsBiIeHHE MTPUCTIOCOOTICHUI OPTraHW3MOB K BIUSHUIO TEMIIE-
paTyphbi».

Jlaboparopnasi pabora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT O0H-
TaHUS.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKH Momyisiiun. [lomynsius kak OHONIornueckas cCHucTeMa.
Ponws HeogHOpOAHOCTH Cpefibl, (GU3UIECKUX 0aphepoB U OCOOCHHOCTEH OMOI0THH BUIOB B (hOp-
MHUPOBAaHUU MPOCTPAHCTBEHHOW CTPYKTYpbl nomyisitiuid. OCHOBHBIE MMOKa3aTEId MOMYJISLUU:
YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAs U IOJIOBASI CTPYKTYpPA, POKAAEMOCTh, IPUPOCT, TEMI PO-
CTa, CMEPTHOCTb, MUTPALIHSL.



Okosnorudeckas CTpyKTypa nonyiasiuu. OIeHKa 4MCIEHHOCTH Nomysisauuu. JluHamuka
NONYJISIUUU U €€ perysanus. buornueckuil moreHuuMan nonyasuuu. MoaenupoBaHue TMHAMUKA
nonymnsiuuu. Kpuble pocTa uncieHHOCTH nonyiasuuu. Kpusble BbDKMBaHuUA. Perynauus uuc-
JICHHOCTH MOIYJISLHIA: poJib (PAaKTOPOB, 3aBUCALINX U HE 3aBUCAIINX OT IUIOTHOCTU. DKOJIOTHYE-
ckue cTpareruu BUjoB (- u K-ctparerun).

[Tonsitue 00 skonoruveckoi HuUIIe Buaa. MecrooOutanue. MHOromepHasi MOZEINb 3KOJIO-
ruyeckoit Humm .M. Xatunncona. Pazmepsl akosornyeckoit Humu. [loTeHiumansHas u peanu-
30BaHHAs HUILIH.

Bun kak cucrema nonynsuuil. Apeansl BUI0B. BUsibl ¥ X )KU3HEHHBIE CTPATETUU. DKOJIO-
TUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJICHUSI U MUTPALIUI KUBOTHBIX. bHOJIOrnueckre MHBa3suu 4y KepoJi-
HBIX BUJIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

TabGmuubl 1 cxeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKHU Nomy sumny», «[IpocTtpancTBeHHas
CTPYKTYypa nonyssiuu», «Bo3pacTabie nupamMuabl NONyIsiun», «CKOpOCTh 3aCEIeHUs TOBEPX-
HOCTH 3€MJIM pa3iIMYHbIMM opraHuzMamm», «Moaenb skonornueckoi Humm Jx. WM. Xaruunco-
Hay.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacCTeHUN K PACCEECHUIO».

Tema 9. Jxos10rus cood1EeCTB. IKOJOrH4eCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MaMH B
OuoreHo3e.

OkocucreMa kak oTkpbiTas cuctema (A. k. Tencnu). OyHKUMOHAIBHBIE OJOKH Opra-
HU3MOB B DKOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBau. Tpodu-
YyecKue LeNnu U ceTh. Abuotuyeckue 010ku 3kocucteM. I1ouBsl U mitbl B akocucteMax. Kpyroso-
POT BEILIECTB U MOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUCcTEMBl. broMacca n npoayKius. DKOJIOrH4ECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBUuHble U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBI. AHTPONOI€HHbIE BO3JEHCTBUS Ha cyKueccuu. KinmmakcHoe coobecTBo. buopasHo-
oOpa3ue 1 MOoJIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpeU U OKeaHo8. KO-
cucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.

AHTpPOIIOTE€HHBIE PKOCUCTEMBI. ArposKocucTeMa. ArpoleHos. Pasznnuus mexay aHTpono-
TEeHHBIMU U MPUPOJHBIMU IKOCHCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opoackas ¢uiopa u dayHna.
CunaHTponu3anus ropojckoit ¢aynsl. buojgornueckoe u X03siCTBEHHOE 3HAUEHHE arpO3KOCH-
CTeM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHA OPraHU3MOB B DKOCHCTE-
Max. Ponb kackaonozo sagpghexma u 6u006-30uduxamopos (kinouesvix 6U008) 8 yHKYUOHUPOBA-
Huu sxocucmem. llepeHOC dHEPrUU U BEUIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTONYU-
BOCTb OPIaHM3MOB, IONMYJIALIUNA U DKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIOIEHHBIX BO3-
IEUCTBUI.

Mexanusmbi 6030eticmeus 3a2psA3HeHUll PA3HLIX MUNOE HA CYOOP2AHUSMEHHOM, OP2aHU3-
MEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHAX, OCHOBbI IKOJIO2UUECKO20 HOPMUPOBAHUS
AHmMpONno2eHHo20 8030elicmaus. MeTo10I0THsT MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX
3KOCHCTEM.

JleMoOHCTpanuu

[Toptpert: A. Ix. Tencnu.



Tabmuupl u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECay,
«2KocucTeMa XBOMHOrO siecay, «DyHKIIMOHATIbHBIE TPYIIIBI OPTaHU3MOB B SKOcUcTeMe», «Kpy-
rOBOPOT BeUIECTB B 3kocucremey, «llenu nuranus (macrOuIuHas, AETPUTHAs)», «IKOJIOrHYE-
CKasg IUpaMuJa 4Yucemn», «IKoJorudeckas nupamuaa ouomacco», «IKOJIOrHUecKas MUpaMuia
sHeprum», «OOpa3oBanue Oonota», «llepBuunas cykueccusi», «BoccraHoBiIeHHE Jeca rmocie
noxkapa», «9KocucTeMa 03epay, «ArpoueHos3y», «KpyroBopor BemiecTB U MOTOK SHEPTUU B arpo-
1eHose», «IIpumepsl ypboskocuctem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuyesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydueHue u onrcanue ypooIKOCUCTEMBI».

JlaGopaTopnas padora «/3yyenue pa3sHOOOpa3usi MENKUX TTOYBEHHBIX WICHHCTOHOTHUX B
Pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpo’KOCUCTEMY (Ha I0JIE€ WK B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeranerapuas 00oj04Yka 3eMJIH, TI€ CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue mpencrasienuii o obuocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. KuBoe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcodeHnocTu 6uocdepsl Kak raodarbHON
sKocucTeMbl. /lnHaMudeckoe paBHoBecue B 6uocdepe. KpyroBopoTsl BemecTB U OMOTeOXHUMHU-
YyecKkue HUKIBI (yraepoaa, a3ota). PuTMuyHOCTS siBieHuii B 6uocdepe.

3oHanbHOCTE OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOpbsl. Kimmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CrpykTypa U (yHKIUS JKUBBIX CHCTEM, OLIEHKA MX PECypCHOTO MOTEeHIHana u ouocdep-
HBIX (QYHKITHH.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kuciopoaa B npupoae», «KpyroBopor Bojbl B IPUPOJIE,
«OcHoBHbIe OuOMBI cymny, «Knumarnyeckue nosica 3emmm», «Tynapay», «Taiira», «CMemian-
HbIl Jec», «lllupoxomuctBeHHbI nec», «Crtemby, «CaBanHay, «llycTbiHsy, «Tpomuueckuit
JECH.

OGopynoBanue: repoapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKUE KPU3UCHI M UX MPUYMHBL. Bo3melicTBue denmoBeka Ha Ouocdepy. 3arpss-
HEHHUE BO3AYIIHOM cpenpl. OXpaHa Bo3ayxa. 3arpsa3sHeHue BoJHOW cpenbl. OXpaHa BOJHBIX pe-
cypcoB. Pa3pymenne nouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3Menenue kinumara.

AHTpPOIIOT€HHOE BO3/1EUCTBUE HA PACTUTEIbHBIA U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHO-
ro ¥ ’KUBOTHOTO Mupa. OCHOBHbIE MIPUHIMIIBI OXpaHbl Mpuposl. KpacHbeie kauru. Ocobo oxpa-
Hsemble Tpupoanble Teppuropun (OOIIT). borannueckne canpl 1 300JI0THYECKHE TAPKH.

OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOIO pa3BUTHUS YENIOBEUECTBA W MPHUPOAbL. ParroHaabHOe
IPUPOIONIOIB30BAHNE U COXpPaHEHHE OMOJIOTHYECKOro paszHooOpasus 3emun. OOmme 3aKOHO-
MEPHOCTH TJI00aNbHBIX SKOJIOTHUECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOIO KpU3HCa U €ro
BEPOSATHBIE MTOCIIECTBUS.

Pa3BuTHe METOI0B MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX IMpoueccoB. Cucmem-
Hble UCCIe008aHUsl nepexooa K pecypcocbepezarowjeli U KOHKYPEHMOCHOCOOHOU dHepeemuxKe.
buonozuuecrkoe pasnoobpasue u obuopecypcvl. Hayuonanvnvle ungopmayuonnvie cucmemsi,
obecneyusarouyue 00OCMyn K UHGOPMAYUU NO COCMOAHUIO OMOENbHBIX 8U008 U IKocucmem. Oc-



HOBbL IKOpeaburumayuy IKocucmem u cnocobos 6opboul ¢ buonoepedxicoeHuamu. Pexoncmpyk-
Yus MOPCKUX U HA3EMHBIX IKOCUCEM.
JleMoOHCTpaL U
Tabmuipl U cxembl: «3arpsizHeHHue atMocdepbl», «3arps3HeHue ruapochepb», «3arpss-
HeHue mouBb, «[lapHukoBbIi 3 dexT», «Ocobo oxXpaHseMble TPUPOIHBIC TEPPUTOPHI», «Mo-
JIEJIH YIIPABIISIEMOTO MUPAY.
Oo6opynoBanue: Gororpaguu OXpaHseMbIX PAcTEHUH M KUBOTHBIX KpacHoil kuuru Poccwuii-
ckoit dexneparuu, KpacHoil KHUTH pervoHa.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOT'PAMMEI 110 BUOJIOI'MN HA BA-
30BOM YPOBHE CPEAHET'O OBIIEI'O OBPA3OBAHNA

Cormacao ®I'OC COOQO, ycraHaBnuBarOTCs TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUsS 00yd4a-
IOLIUMHUCS MIPOTPAMM CPETHETO OOIIEro 00pa3oBaHUs: THYHOCTHBIM, METAPEIMETHBIM U TIPE/I-
METHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX pe3yJabTaTOB OCBOCHHUS IpeameTa «buonorus» BblIEIEHBI cie-
JYIOIIHE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCUNCKOM Tpa)kIaHCKON UIACHTHYHOCTU
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTA U CAMOOIPENIEIIEHNIO, HATMYME MOTUBALUU
K 0OydeHUIO OHMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX I[EHHOCTEH M MUCTOPHUYECKHUX TPAJAULIUN pa3BUTHUS OHOJIOTHYECKOro 3HAHUS,
FOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTU II€H-
HOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TPUCYIIUMHU CHCTEME OHOJIOTUYECKOro 00pa3oBaHUS,
HaJIMYue HKOJIOTMYECKOT0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LEIU U CTPOUTDH >KU3HEHHBIE
TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUUCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUjIaMH ¥ HOPMAaMHM TOBEICHHS M CIIOCOOCTBYIOT MpoIleccaM CaMOMO3HAHMS, ca-
MOBOCIIUTAHUS U CAMOPa3BUTHS, PA3BUTUS BHYTPEHHEW NO3ULIUN JIMYHOCTH, MATPUOTU3MA, YBa-
JKEHHS K 3aKOHY U IIPABOIIOPAJIKY, YEIIOBEKY TPY/la U CTApLIEMY ITOKOJECHHIO, B3aUMHOTO YBaXKe-
HUs, OEpEKHOr0 OTHOUIEHMSI K KYJIbTYPHOMY HACIEAHIO M TPAAUIMSIM MHOTOHALMOHAJIBLHOTO
Hapoza Poccuiickon @enepannn, NpUpPOAE U OKPYKAIOLIEH cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM HEHHOCTHBIX OPUEHTALUH, MO3UTHUBHBIX BHYTPEHHHUX YOexe-
HUM, COOTBETCTBYIOIIMX TPAJAWLUOHHBIM LEHHOCTSM POCCUICKOro 0OIIecTBa, pacIiupeHue
JKU3HEHHOT'O OIIbITa U OMNbITA ACSATEIBHOCTH B IPOLECCE pEeaIn3alii OCHOBHBIX HAIPABIICHUN
BOCIIMTATEIBbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OOYYaroImerocsi Kak aKTUBHOTO U OTBET-
CTBEHHOTO YJIEHa POCCUICKOT0 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U IMPaBO-
MOPsI/IKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHBIX 33/1a4, BBITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OMpENeNiATh COOCTBEHHYIO MO3MIMIO IO OTHOIIEHHIO K SBICHHUSIM COBpE-
MEHHOMW KHU3HU U OOBSICHATD €€;

YMEHHE YYHUTHIBATh B CBOMX NEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHi-
CTBUSI JIFOJICH C pa3HBIMU YOSKICHHUSIMU, KYIbTYPHBIMU IEHHOCTSIMH M COIIMAIBHBIM TTOJI0KEHU-
eM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBINMOIHEHUS YU€OHBIX, TO3HABA-
TEJIbHBIX U UCCIIEIOBATENIBCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO ONIIIOHEHTOB IIPU
00CYXJIEHUH CIIOPHBIX BOIIPOCOB OUOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UICHTHYHOCTH, TATPUOTU3MA, YBAKCHHUS K
CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH mepea PoauHoil, ropaocTtu 3a cBoil kpaii, cBoro Po-
JIMHY, CBOM SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MIPUPOIHOMY HACJIEINIO U MaMSATHUKAM MPUPOAbI, JOCTUKECHH-
am Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJIEHHWE U pa3BUTHE OHOJIIO-
TUH, IOHUMaHHsI 3HAUYCHUsI OMOJIOTHH B IMO3HAHWUU 3aKOHOB MPUPObBI, B )KU3HH YEIIOBEKA U CO-
BPEMEHHOT'0 O0IIIeCTBA;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MIOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAMUTENSAM, CO3AAHUIO CEMbU HA OCHOBE OCO3HAHHO-
r'O MPUHSATHS LIGHHOCTEH CEMEIHON KU3HU B COOTBETCTBHUH C TPAIULIUIMHU HapoaoB Poccuu;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPYKEHHUIO B Pa3HbIX BUAAaX MCKYCCTBA, CTPEMJICHUE TIPOSIBIISATH Kade-
CTBa TBOPYECKOM JINYHOCTH;

5) ¢pusznueckoro Bocnuranus, GopMHUpPoOBaHMUS KYJIbTYPbI 310POBbSI H SMOIMOHAIb-
HOI0 0J1aronoJIy4Yus:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTHABIXA,
perymnsipHasi pu3MYecKasi akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIIE-
HUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBbIO;

MOHUMaHWE IIEHHOCTH TPABWJI WHANBUYAILHOTO ¥ KOJUICKTUBHOT'O 0€301acHOTO MOBe/Ie-
HUA B CUTYyallUsIX, YIPOXKAOIIKX 3I0POBbIO U )KM3HU JIOEH;

OCO3HAHUE TOCJEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M CONMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh WMHHUIIMUPOBATH, IJIAHHUPOBATH U CAMOCTOSTENHHO BBIMOJIHATH TAKYIO MACSTEINb-
HOCTB;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOoHANBLHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BhIBaThH COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJIOTHMYECKON KYJIbTYphl: IPUOOpPETEHHUE OMbITA MJIAHUPOBAHUS TO-
CTYNKOB U OLICHKU WX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOIIEH CPeIbl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOB30BaTh MPUOOPETaEMbIE MPU U3YYCHUU OWOJIOTUW 3HAHUS U YMEHUS
IpU pelieHuU MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE



IIPaBWJI TIOBEJIEHUS B INPUPOJE, HAINPABICHHBIX HA COXPAHEHHUE PAaBHOBECUS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, IPUHOCAIIMX BpPEX OKPYXKAlOLEH NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJINYME PA3BUTOIO 3KOJIOTMYECKOIO MBIIIJICHUS, SKOJOTMUECKON KyJIbTYpBl, OIbITA Aes-
TEJIbHOCTU IKOJIOTUYECKON HANpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBAThCS MMHU B I103HABATENb-
HOW, KOMMYHMKAaTUBHOM M COLIMAJIbHON NPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOH aes-
TEJIbHOCTHU 3KOJOTUYECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BH-
TUS HAYKU M OOLECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HAa JMAJIOre KyJIbTYyp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHHe creuu(uky GMONIOrUU Kak HayKH, OCO3HaHMA €€ pojau B (OPMHUPOBAHUU pa-
LIMOHAJILHOTO HAYYHOI'O MBILUIEHUS], CO3JaHUM LIEJIOCTHOTO IPEJCTABICHUS 00 OKpYXKaloLleM
MHpE KaK O €AMHCTBE MPUPO/IbI, YeSIOBEKa U OOLIECTBA, B MO3HAHUM MIPUPOIAHBIX 3aKOHOMEPHO-
CTEH U pelIeHuH MPoOIJIeM COXPAHEHHUS IPUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUECTBA, MIOMCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTaBHOM yacTH (YHKIHMOHAJIBHOM TIpa-
MOTHOCTH 00yYaromuxcs, popMupyeMoi pu U3y4yeHUr ONOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIO-
COOHOCTH HCIOJb30BaTh MOJTyYaeMble 3HAHUS JJI aHAJIu3a U OObSICHEHUS SIBJICHUH OKpYXKaro-
IIEr0 MUpPa U NPOUCXOAINX B HEM U3MEHEHUH, YMEHHE J1eJ1laTh 000CHOBAHHBIE 3aKJIFOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIMXCS TAHHBIX C LIEJIbIO MOJy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENILHO MCIOJIb30BAaTh OMOJIOTHYECKHUE 3HAHUS TS PelIeHUs Ipo-
0J1eM B peasbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K aK-
TUBHOMY IOJIYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHO-
CTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHbIle pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYuMble ISl (POPMUPOBAHUS MHMPOBO33PEHHSI OOYy4AIOUIMXCA MEXKIUCIUIUIMHAPHBIE (MEX-
MpeIMEeTHBIC) OOIleHAYYHbIE MOHSATHS, OTPaXKAIOIINE [ETOCTHOCTh HAYyYHOW KApTHHBI MHUpa U
cnenu(rUKy METOZOB IMO3HAHMSI, MCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, DHEPTHS,
SIBIIEHUE, TIPOLIECC, CUCTEMA, HAYYHBIN (DAKT, MPHUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEO-
pusi, UCClIeIOBaHKEe, HaOIOICHUEe, U3MEPEHHE, SKCTICPUMEHT M JIPYTUX), YHUBEpPCAIbHBIC yUeO-
HBIC JIeHCTBUS (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYIATUBHEIE), oOecreunBarome Gop-
MHUpOBaHHEe (PYHKIIMOHAILHOW IPAMOTHOCTH M COLMAIBHOW KOMITETCHIIMU OO0YYaroIIUXCs, CIO-
CO6HOCTB OGy‘-IElIOH.[I/IXCSI HCIOJIb30BATh OCBOCHHBIC MCKIUCIUITIIMHAPHBIC, MUPOBO33PCHUYCCKHUC
3HaHWS U YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS B TIO3HABATEIILHOW U COI[MAILHOMN TPAKTHKE.



MertarnpeMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBI CpeIHEro oOIIero ooOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTYaITH3UPOBATH MPOOJIEMY, pacCMaTPUBaTh €€ Bce-
CTOPOHHE;

HCII0JI30BATh IIPU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA (aHaJII/I3a, CHUHTC-
3a, CpaBHEHHUS, KiacCHU(pUKaluu, 00OOIICHHS), pPACKPBIBATh CMBICI OMOJIOTMYECKUX MOHATUMN
(BBIILGJISITB HX XapaKTCPHBIC IPU3HAKN, YCTAHABJIMBATL CBA3U C APYTUMU HOHHTI/ISIMI/I);

OTIpEeIIATh 1eNIN IeATEIbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOT-
HOCHUTDB PC3YJIbTAaThl ACATCIILHOCTU C IMOCTABJICHHBIMU LCIISAMU,

HCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS AJIs O0OBsICHEHUs (DAKTOB U SIBJICHUM KUBOU MpH-
pOoabL;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NCTyKTUBHBIC, TI0 aHAJIOTUHU), BBISB-
JSITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SBICHHUSAX, (HOPMYIHPOBATH BHIBO-
JIbI U 3aKIJIFOUCHUST;

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPEACTABICHHA CYHICCTBCHHBIX CBsI3El U
OTHONICHU B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK:Ke MPOTUBOPEUH pa3HOTrO poja, BbI-
SABJICHHBIX B pa3JIM4YHbIX I/IH(bOpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaThIBaTh IUIAH PEHICHHs MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLINXCS MaTepUAIbHBIX
Y HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/IfI JCATCIIbHOCTH,

KOOPJMHHUPOBATh U BBHIMOIHATH PaOOTy B YCIOBHUSAX PEaTbHOTO, BUPTYaJbHOTO U KOMOH-
HUPOBAHHOT'O B33PIMOI[€I>10TBPI$[;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspetnieHus mpodseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY METOJ/IOB
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJ0B TO3HAHUS;

HCIIOJIB30BAaTh Pa3JIMYHBIC BHUJbI ACATCIBHOCTH IO MNOJYYCHHUIO HOBOI'O 3HAHUSA, €0 WMH-
TeprpeTanuy, IpeodpazoBaHUI0 U MPUMEHEHHUIO B yYEOHBIX CUTYaIUsSX, B TOM YHUCIIE MPHU CO-
3aHUU y‘~I€6HI)IX " COLMAJIBHBIX ITPOCKTOB,

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
IHOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KN3HCHHBIX CUTYyallUAX,

BBISIBJISITh MIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 337ady, BBIIBUTATh TUIIO-
TE3Y eé pEeICHNA, HAXOAWTh apTYMCHTBI I A0Ka3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ, 3aaBaTh I1a-
paMeTphl U KPUTEPUHU PEILICHHUS;

AHAJIM3UPOBATE IIOJTYUCHHBIC B XOJAC PCIICHUA 3aJa4d PE3YyJIbTAaThbl, KPUTUUCCKH OLICHU-
BaTh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpHO6pCTéHHLII71 OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMCTh NCPCHOCUTL 3HAHUA B MMO3HABATCIBHYIO U IMPAKTHYCCKYIO 06HaCTI/I KU3HCOACATCIIb-
HOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIIBUTaTh HOBBIE UJEH, IIpejiaraTh OPUTHMHAIbHbIE MOJXOIbl U PEIIEeHUs, CTABUTH MPO-
6JIGMBI U 3ala4u, JOMYyCKarOINC aJIbTCPHATUBHLIC PCIICHUSA.

3) padora ¢ ungopmanmei:



OpPUEHTHPOBATHCSI B PA3IMYHBIX HUCTOYHUKAX MHPOpMaLuHU (TeKcTe ydeOHOro mocoOwus,
HAY4YHO-TIOMYJISIPHON JIMTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B MIHTepHeTE), aHATU3UPOBaTh MH(POPMAIMIO PAa3TUYHBIX BUAOB U (OPM Ipe-
CTaBJICHMSI, KpUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNUBOCTD;

(dbopMyHpoBaTh 3aPOCHl U IPUMEHSTH Pa3IMYHBIE METOJIBI P TIOMCKE M 0TOOpE OHOIIO0-
rUYecKoi nHpopMannu, HeoOXOAUMOM JUIs BBINOJIHEHHs! yUeOHBIX 3a7ay;

npuoOpeTaTh OMBIT WCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY IpeacTaBieHHs OMOIOTMYECKON HH-
dbopmaruu (cxeMbl, rpadUKu, TUarpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ Omomorndeckoir nadop-
MalMen: NpUMEHATh XUMHUYECKUe, (pU3MUecKue U MaTeMaTuyeckue 3HaKU U CUMBOJIBL, (opMy-
761, a00peBUATYpy, HOMEHKIIATYPY, HCIIOJIB30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE
CpeZCTBa HAIJISTHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIIMTHI HH(OpMaIiy, HHPOpPMAITMOHHON Oe3omac-
HOCTH JINYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHME 3a/1aBaTh BOIIPOCHI, BBICKAa3bIBATh
CYXJIEHUSI OTHOCHTEJIBHO BBIIIOIHEHHS MpeIaraeMoil 3aauu, YYUThIBATh HHTEPECH U COTIIACO-
BAaHHOCTb MO3ULMH JPYTrUX YyYACTHUKOB JMAJIOTa WM IUCKYCCUN);

pacrio3HaBaTh HeBepOAIbHBIE CPECTBAa OOLICHMS, IOHUMATh 3HaYCHHE COIMALHBIX 3Ha-
KOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyallUd, yMEThb CMAr4aThb KOH(DIUKTBHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBHSA, NMOHUMATh HaMEpPEHUs
NPYTUX JIOAEH, TPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHny OMOoJ0THYecKor pobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS IPYNIOBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJBl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIHMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATD TEJTH COBMECTHOW JICATEIIEHOCTH, OPTaHW30BBIBATh U KOOPAWHUPOBATH JCH-
CTBHS 10 €€ JOCTH)KEHHIO: COCTABIATH IJIaH JEHCTBUHN, pacpeieisaTh PO ¢ y4éTOM MHEHUH
YY9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHUBHOE CTPATETHYECKOE MOBEACHNE B PA3JIMYHBIX CUTYalUsAX, IPOSB-
JSTh TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCATBHBIMH PeryssTHBHBIMH JelCTBUAMU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIsl BBISIBJICHUS MTPOOJIEM M MX PEIICHUS B KU3HEH-
HBIX U y4EOHBIX CUTYyalUsX;



BBIOMpPATh Ha OCHOBE OMOJOTMYECKUX 3HAHMI IIEJICBbIC U CMBICTIOBBIC YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYIKAaX MO OTHOIICHHIO K JKMBOH NPHPOJE, CBOEMY 3I0POBBIO U 37J0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATEIbHYIO AEATENBLHOCTD, BBIABISTH MPOOIEMBI,
CTaBUTh M (HOPMYyIHPOBATH COOCTBEHHBIE 337a4ll B 00pa30BaTEIbHON JAEATEIBHOCTH M KU3HEH-
HBIX CHTYaIHsIX;

CaMOCTOSATENIHO COCTaBIIATH IIIAH PELICHUS MPOOIEMBI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JTMYHBIX IPENOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKON SPYIUIMH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTH KOPPEKTHBHI B JEATEILHOCTD, OLICHUBATH CO-
OTBETCTBHE PE3YJIHTATOB LEIISIM;

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CHTYaIlMH, BIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YNIbTaTOB JCSTEIbHOCTH;

3) npuHsATHE Ceds1 U IPYTrUX:

OpUHUMATD ce0s, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M @pTYMEHTHI JPYTUX MIPH aHAIIM3€ PE3yNIbTaTOB ACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTroro YeIOBeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpammbel COO mno Ouosnoruu Ha 0230BOM YPOBHeE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CHocoObl IeWCTBUN TIO OCBOEHHUIO, UHTEPIIPETALIMN U MPeoOpa30BaHUIO 3HAHUM, BUJbI JESTENb-
HOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX CUTYaIlH-
X, @ TAK)K€ B PEaJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npen-
METHBIE Pe3yJbTaThl IPECTABIICHBI 110 rojlaM 00ydeHUsl.

[IpenMeTHBIE pe3yibTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10 knacce nomx-
HBI OTpaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIH OUOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS €CTe-
CTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHBI MUpa U Hayd-
HOT'O MHUPOBO33pEHUS, O BKJIa/I€ POCCUNUCKUX U 3apyOex HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMO-
J0TUH, GYHKIMOHATBHON IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33/a4;

YMEHHE PacKpbIBaTh COJIEpKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
OopranusM, mMerabonus3M (0OOMEH BEIIEeCTB M IpEBpAIleHUE SHEPIHH), TOMEOCcTas (CaMOoperyss-
1[Us1), YPOBHEBAsl OpPraHU3alLlUs JKUBBIX CUCTEM, CAMOBOCIPOU3BEACHUE (PENPOIYKIIMS), HACIE-
CTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yYMEHUE u3jaraTb OMOJIOrMYecKUue TEOPUH (KJIETOYHAs, XpPOMOCOMHasl, MyTallHOHHAs, 1[eH-
TpajbHas AOrMa MOJIEKYJIsIpHOU Ouosnorun), 3akousl (I. Mennens, T. Moprana, H. U. Basuno-
Ba) U yueHHUs (O IEHTpax MHOT000pa3us M MPOUCXOXKICHUS KyIbTypHBIX pactenuii H. Y. BaBu-
JIOBa), ONIPEAEIATh TPAaHULIBI MX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;




yMEHHUE BJIaJeTh METOAAMU HAyYHOTO MO3HAHHS B OMOJOTHH: HAOJIIOJCHUE U ONMHCAHUE
JKUBBIX CHUCTEM, MPOLIECCOB U SBICHUI, OpraHu3anus 1 MpoBeJeHUEe OMOJIOTHYECKOro KCIepH-
MEHTA, BbIABM)KEHHUE TMIIOTE3bI, BBIIBICHUE 3aBUCUMOCTU MEXY HUCCIIEIYEMBbIMU BEIMUMHAMY,
00BSICHEHUE TOIYYCHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHSITHH, TEOPUIl U 3aKO-
HOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICISATh CYHIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKApUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3JI0POBBS U 3[I0OPOBbS OKPYXKAIOMIMX JIFOJCH, COOIIOCHUS HOPM TPaMOT-
HOTO TIOBEJICHUS B OKPYXAIOIIeH NMPUPOIHON cpelie, MTOHUMaHue He0OXOJUMOCTH HCIOJIb30Ba-
HUS JIOCTHDKCHUH COBPEMECHHOW OWOJIOTMM W OMOTEXHOJOTHH JUIsl PAllMOHAIBHOTO IPUPOIO-
MOJIb30BAHUS;

YMEHHUE pelaTh dJIEMEHTAPHbIC TEHETHUECKUE 33a]]aul Ha MOHO- U TUTUOPUIHOE CKPEIIH-
BaHUE, CICTVIEHHOE HACIEeJI0BaHUE, COCTaBJIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS IS
IpeJICKa3aHus Hacae10BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHHE KPUTHYECKH OILICHUBATh U MHTEPIPETUPOBATH HHPOPMAIINIO OMOIIOTHUYECKOTO CO-
JepKaHusl, BKIIOYAIOIIYIO IICEB/IOHAYYHbIE 3HAHUS U3 Pa3JIMYHBbIX UCTOYHHUKOB (CpelCcTBa Mac-
coBoll MH(oOpMaINK, HAYYHO-TIOMYJISIPHBIE MaTe€pPHalIbl), STUHUECKUE ACTIEKThl COBPEMEHHBIX HC-
clIeIOBaHMH B OMOJIOTHH, MEIUIIUHE, OMOTESXHOJIOTHH;

YMEHHUE CO3/aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHUs, 000011ast OM0I0rH-
YEeCKyl0 MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATUNHBIN ar-
napaT OHMOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce nomx-
HBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTMU B CUCTEME HAYYHOI'O 3HAHUS ecTe-
CTBEHHBIX HayK, B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MUpPA M Hay4-
HOT'O MHUPOBO33pEHUS, O BKJIa/I€ POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMO-
J0ruH, GYHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JJIS peIIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH/I, IBOIIONMSA, IBMKYIINE CHIIBI ((PaKTOPHI) 3BONIOLMHU, NPUCIIOCOOIEHHOCTh OpPTraHU3-
MOB, BUJI000pa30BaHKe, IKOJOTHYECKHE (DaKTOPbI, SKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTHI, pe-
JYLEHTHI, LeNH MUTaHus, SKoJornyeckas nupaMuaa, ouoreoueHos, 6uocdepa;

YMEHHE U3JIarath OMOJOrMYecKre Teopuu (dBosonMoHHas Teopus Y. JlapBuHa, CUHTETH-
YyecKasi TEOpHsI SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoabimeBoro cxoacrtsa K. M. bapa,
YepenoBaHMs TJIABHBIX HampaBlieHud u myteit aBommoruu A. H. CeBepiioBa, yuenus o ouochepe
B. U. Bepnaackoro), onpenensTb IpaHUALbI X IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yYMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTHMHU: HAOIIOJEHHE U ONMCAHHE
KHUBBIX CHUCTEM, MPOIIECCOB U SIBICHUI, OpraHu3ais U NpoBeieHne OMOJIOrMYECKOro dKCIepH-
MEHTA, BBIIBM)KEHUE THIIOTE3bI, BBISIBJICHHE 3aBUCMOCTH MEXY HCCIIEyeMbIMU BEIMUYMHAMU,
O00BSICHEHUE TOJYYEHHBIX PE3YJIbTAaTOB, MCIIOJB30BAaHHBIX HAYYHBIX MOHSATHHA, TEOPU U 3aKO-
HOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BbEKTOB: BUJIOB,
MOMYJISILUM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTe€OII€HO30B U IKOCUCTEM, OCOOEH-
HOCTH TIPOLIECCOB: HACJIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMA,
MPUCTIOCOOTICHHOCTH OPTraHU3MOB, AEHCTBHSI IKOJIOTUYECKUX (PAaKTOPOB Ha OPraHU3MBbI, IEPEHO-



ca BEIECTB M NMOTOKA YHEPTHU B SKOCHCTEMaX, aHTPOIIOTEHHBIX U3MEHEHUH B SKOCHCTEMaX CBO-
€l MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOTCOXMMHUYECKHUX UKIIOB B OHocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM JKU3HHU C LIEIbI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3JI0POBbSI U 3/I0OPOBbS OKPYXKAIOIIMUX JIFOJCH, COOJIIOJCHUS HOPM IPaMOT-
HOTO TOBEJICHHS B OKpYXarolleld MPUPOIHON cpelie, TOHUMaHue HeOOXOIMMOCTH HCIIOIb30Ba-
HUS IOCTHKEHUH COBPEMEHHON OMOJIOTHH [T PALlMOHAIBHOTO MPUPO/IOTIONIB30BAHMS;

YMEHHE pelaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 33/1a41, COCTABIATh CXEMbI IIEpeHOCa Be-
HIECTB ¥ YHEPTUU B dIKOCHUCTEMaX (1IEMU MTUTaHUs);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYeCKue paboThl, COOIIOAATH MpaBWiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHHE KPUTHYECKH OLICHUBATh M MHTEPIPETUPOBATh HH(OpMALNIO OHMOIOTHYECKOTO CO-
JiepKaHusl, BKIIOYAIOUIYIO MICEBJOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpelncTBa mac-
COBOI MH(pOPMAIMH, HAyYHO-TIONYJIIPHBIE MaTepHajbl), pacCCMaTpPUBaTh III00ATBHBIE YKOJIOTHU-
YecKHe MpoOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO IO3U-
LII0;

YMEHHE cO3/aBaTb COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHs, 0000111as O1OI0ru-
YeCKyl0 MH(POPMAIMIO U3 HECKOJIbKHX MCTOYHHKOB, IPAMOTHO HCIIOJIb30BATh MOHSATUHHBIN arl-
napar OMOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITIO BUOJIOI'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHMs OO0y4aroIIMMUCS MPO-
rpaMM CpeJIHero o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS MPOrpamMMbl MO OMOJIOTHH BBIJICIEHBI
CJICMYIOININE COCTABJISIIOIIME: OCO3HAHUE OOYUYAIOIIMMUCS POCCUNUCKONU TPa)KTaHCKOW HIACHTHY-
HOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEAEIIEHUIO, HAAUYUe MO-
mueayuy K 00y4eHuIo OUOJIOTHH, YeleHanpasienHoe pa3eumiue BHYTPEHHUX YOeXKIeHUH JINYHO-
CTM Ha OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPATULMHA Pa3BUTHUS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH /1€ATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPHUCYIIUMHU CHCTEME OHMOJIOTHYECKOro 0Opa3oBaHMA,
Hanuyue npasoco3Hanus dKOJOTUYECKOU KYIbTYPBl, CHOCOOHOCMU cmasumb UENH U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJIOTHH JOCTUTAIOTCA B €IMHCTBE
y4eOHOIl W BOCHUTATENBbHOM JESITeIBbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHICKHUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oO11ecTBe MpaBWJIaMU M HOPMaMH MOBEAECHUS M CIIOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHMUS, Ca-
MOBOCIIUTAHUSI U CAaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEW MO3UIMM JHYHOCTH, MATPUOTU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJa U CTapLIEMy ITOKOJIEHHIO, B3aUMHOIO
YBa)KEHUsI, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U TPAAULUAM MHOTOHALMOHAJb-
Horo Hapoja Poccuiickoit denepanuu, npupoie U OKPYKarLIEH Cpeae.

JIMYHOCTHBIE Pe3yJabTaThl OCBOEHHUS y4eOHOro mnpenMera «buomaorus» I0KHBI OTpaXxaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU
NO3ULKEN JTUYHOCTH, CUCTEMON LIEHHOCTHBIX OpPHEHTAIUH, MO3UTHUBHBIX BHYTPEHHUX YyOexzae-
HUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSAM POCCHUICKOro 0OIIecTBa, pacIIupeHue



JKU3HEHHOTO OIbITa U OMbITA JACSITEIBHOCTA B MPOLIECCE peaTu3alii OCHOBHBIX HaIlpaBiICHUMN
BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS

c(OpMUPOBAHHOCTh TPAKIAHCKON MO3ULUU OOYyYaromerocss Kak akTUBHOTO M OTBET-
CTBEHHOTO WICHA POCCUICKOTO O0IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaK€HHE 3aKOHA U IMPaBO-
MOpsI/IKa;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U TO3HABATEIILHBIX 33]1a4, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENIATh COOCTBEHHYIO MO3MIIMIO MO OTHOILEHHUIO K SIBICHUSIM COBpE-
MEHHOH KU3HU U OOBICHATEH €6;

YMEHHE YYMUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICii-
CTBUSI JIFOJICH C pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMUA U COLIUAJIBHBIM TOJIOKEHHU-
eM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHUS YUCOHBIX, TO3HABA-
TEJIBHBIX U UCCIEI0BATENIbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLLIEHUS K MHEHUIO OINIIOHEHTOB IpU
00CYXICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PonnHoM, ropaoctu 3a CBOW Kpail, cBoro Po-
JIMHY, CBOM 3bIK U KYJIbTYPY, MPOILIOE U HACTOALLEE MHOTOHALIMOHATILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACJIEIUIO U MaMSTHUKAM MPUPOJIBI, TOCTUKEHHU-
aMm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTH OIIEHMBATh BKJIAJlI POCCUUCKUX YYEHBIX B CTAHOBJICHHE W pa3BUTHE OMOJIO-
TUH, IOHUMaHUsI 3HaUY€HUsl OMOJIOTUH B IMO3HAHWU 3aKOHOB MPHUPOIBI, B )KU3HH UYEIOBEKA U CO-
BPEMEHHOT'0 OOIIECTBA;

uzeiHast yoe:K IEHHOCTh, TOTOBHOCThH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUICKOTO HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CITOCOOHOCTh OIIEHUBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTENSIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHO-
T0 IPUHATHS [IEHHOCTEW CEMENHOMN KU3HU B COOTBETCTBUHM C TPAAUIUAMH Hapo10B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY OBITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHWE YMOITMOHAIILHOTO BO3ICUCTBUS KUBOUM MPUPOJIBI U €€ IICHHOCTH,

TOTOBHOCTh K CAMOBBIPAYKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH Kaue-
CTBa TBOPYECKOW JTUYHOCTH;

5) ¢usnyeckoro BocnutaHusi, GopMUPOBAHNS KYJIbTYPbl 310POBbSi 1 IMOLHMOHAJIb-
HOT'0 0JIATOIOJTyYHS:

MOHMMAaHUE U peann3aius 3J0pOBOro U 0e30MacHOro o0pasa *KU3HU (370pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynspHas Qu3ndeckas aKTHBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIE-
HUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHNE [IEHHOCTH MPaBUI WHIUBUAYAIBHOTO M KOJJIEKTUBHOTO OE30MMaCHOTO MOBEJIEC-
HUS B CUTYalUsIX, YIPOXKAIOIINX 30POBbIO U )KU3HU JIFOJCH;



OCO3HAaHUE TOCIEACTBUI M HEMPUATHS BPEIAHBIX MPUBBIUEK (YIMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh HMHHULMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIBHO BBINOJHATH TaKylO JIesTellb-
HOCTB;

UHTEpEC K pa3nuyHbiM cepam mpodeccnoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHXKEHUU BCEi
KU3HHU;

7) IKOJI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKU 1IETIECO00pa3HOE OTHOMICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIbTYpPhl: TPUOOPETEHUE OMbITA TIJIAHUPOBAHUS T10-
CTYNKOB U OLIEHKU WX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOILLIEH CPEIbl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU U3YUCHUH OMOJIOTUU 3HAHUS U YMEHUS
MpU pelIeHUU TPOoOJeM, CBSI3aHHBIX C PallMOHAIBHBIM IMPUPOIOINOJIb30BAaHUEM (COOIIOIEHNE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECUS B SKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTHUBHOE HEINpUATUE JEHUCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH MPUPOIHON cpene,
yMEHHUE MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKHE TOCIEIACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKOW KYIbTYphI, OMbITA Jesi-
TEJIBHOCTH HKOJIOTHYECKON HANpaBIE€HHOCTH, YMEHHUS PYKOBOACTBOBAThCA MMH B MO3HABATEIb-
HOW, KOMMYHUKATUBHOMN M COLIMATIbHOM MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKOM Jes-
TEJIBbHOCTH 3KOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THS. HAYKH ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JI0JIbMU U TMO3HAHUS MUDA;

MOHUMaHue crienuPuKu OMOJIOTHH KaK HayKH, OCO3HaHUS e€ poiau B (OPMHPOBAHUH pa-
[[MOHATIFHOTO HAYYHOTO MBINUICHHS, CO3JJaHUH IIETIOCTHOTO MPEJCTABICHUS 00 OKpYXKAIoIIeM
MHpE KaK O €IUHCTBE MPHUPOIBI, YeJIOBEKAa U OOIIECTBA, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHO-
CTeH U peleHnu MpoodiIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJII COBPEMEHHOW ITMBHIIM3AIMHN: O0ECTIeYCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
HKOJIOTMUYECKUX TIPOOJIeM U oOecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJNyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00Iei
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOW 4acTu (PYyHKLIHMOHAJIBHOHN Tpa-
MOTHOCTH 00y4Jaronmxcs, GopMupyemMoi npu u3y4eHun OUoJIOTUH;

MNOHUMaHUE CYIIHOCTH METOJOB MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIO-
COOHOCTH WCIONB30BaTh MOTyYaeMble 3HAHMS JJIS aHAIM3a U OOBSICHEHUS SBICHUN OKPYXKaro-
IEr0 MHpa U MPOUCXOAIINUX B HEM U3MEHEHU, yMEHHUE JieNlaTh 000CHOBAHHbIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX C LETBIO MOIyYEHUsS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENTFHO HMCIIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PEIICHUS MPO-
0JieM B peaibHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAYYHOM JEeATEITbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITeIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPA30BaHHIO, K aK-
TUBHOMY IOJIYUEHUIO HOBBIX 3HAHUH MO OMOJOTUU B COOTBETCTBHU C JKU3HEHHBIMH MOTPEOHO-
CTSIMH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpeMeTHbIE pe3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYuMble sl (POPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOMIMXCA MEXAUCHUILTUHAPHBIE (MEeX-
IIpEeIMETHBIE) OOIEHAaYUHbIE MOHATHUS, OTPa)KaroIIHe LEIOCTHOCTh HAyYHOH KapTUHBI MUpa U
crenuuKy METOJIOB MO3HAHUS, HCIONb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUS,
SIBJICHHE, MPOIECC, CUCTEMa, HAyYHbIH (DaKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEO-
pus, HccieoBaHue, HaOMI0AeHHe, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHe); YHUBEpCalIbHbIE yueo-
HBbIC JICHCTBUS (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYIATUBHEIC), OOecIeunBaroniiue Gop-
MUpoBaHHEe (DYHKIHMOHAIBHON TPAMOTHOCTH M COLMATBHONW KOMIIETEHIIMH O0YyYaronuxcs; CIo-
COOHOCTh 00YYaIONTUXCS MCIIOIh30BaTh OCBOCHHBIC MEKIUCITUTUIMHAPHBIC, MUPOBO33PEHUECKUE
3HAHUA U YHUBEPCAIIbHbIE YueOHbIe EHCTBUS B O3HABATEIBLHOM U COIIMANILHOM MTPAKTHKE.

B pesynbraTe n3ydeHusi OMOJIOTUN HA YPOBHE CPEIHET0 00IIero o0pa3oBaHus y 00ydaro-
nierocst OyayT chopMUpOBaHbI TO3HABATENIBHBIE YHUBEPCAIbHBIC yUeOHbIE JeHCTBHS, KOMMYHU-
KAaTUBHbBIE YHUBEPCAJIbHbIE yuyeOHbIE NEUCTBUSA, PETYISTUBHBIE YHHBEpCaJIbHbIE y4eOHbIE NEH-
CTBUSI, COBMECTHAS I€ITEIbHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OO0IIero o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

ORJiajieHHe YHHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITEIILHO (POPMYIUPOBATH U aKTYaTH3UPOBATH MIPOOJIEMY, pacCMaTPUBATh €€ BCe-
CTOPOHHE;

HCII0JIB30BATh IMPU OCBOCHUU 3HaHUHU HpI/IéMI)I JIOTUYCCKOI'O MBIIIIICHUA (aHaJmsa, CHUHTC-
3a, CpaBHEHMs], KilacCUpUKalUU, OOOOIICHHS), PaCKPHIBATh CMBICI OHOJIOTHYECKUX TMOHITHIA
(BI)II[CJ'IHTI) HX XapaKTCPHBIC MPHU3HAKN, YCTAHABJIMBATL CBA3H C APYTUMU HOH?[TI/IXMI/I);

OTIPEICIIATH 1IeNIN IeATEIbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU UX JOCTHKEHHUS, COOT-
HOCHUTDB PE3YJIbTAThbl ACATCIIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

UCIIOJIb30BaTh OMOJIOTHUECKUE TIOHSTUS U1 OOBSICHEHHUS (PAKTOB U SBICHHUM KUBOU MpH-
pozel;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTHUBHBIC, NCTYKTUBHBIC, TI0 AHAJIOTHUHU), BBISB-
JSTh 3aKOHOMEPHOCTH U POTUBOPEUHS B PaCCMaTPUBAEMbIX SBIICHUSAX, (DOPMYJIHPOBATH BHIBO-
JIbI U 3aKITFOUCHUST;

IMPUMCHATE CXEMHO-MOJCIIBHBIC CPEACTBA I MPEACTABICHUA CYIICCTBECHHBIX CBsI3el U
OTHOIICHHU B H3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUHI pa3sHOTO POJa, BbI-
SABJICHHBIX B pa3JIMYHbIX I/IH(l)OpMaI_H/IOHHBIX HCTOYHUKAX,

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHUBBI B JCATCIBHOCTH, OUCHHUBATH COOTBCTCTBUC PC3YJILTATOB ICIIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAWHUPOBATh U BBIOJHATH pabOTy B YCIOBUSAX PEATBbHOTO, BUPTYAJLHOTO U KOMOHU-
HUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJIICHHUC IPU PCIICHHUU JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIAJICTh HaBBIKAMU Yy4eOHO-HMCCIIEOBATEIBCKON U MPOEKTHOU NEATENbHOCTH, HaBBIKAMU
pasperieHus npoodisieM, CIOCOOHOCThI0 U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUJBI JIEATEILHOCTH O MOJYYEHHIO HOBOTO 3HaHUS, €ro HH-
TEpPIIPETAH, MPEOOPA30BAHNUI0 M TPUMEHEHHUIO B YUEOHBIX CHTYyalUsX, B TOM YHCIE MpPU CO-
3JaHUU Y4EOHBIX U COLIMAIBHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UpOBaTh 3ajady, BbIIBUraTh TUIIO-
Te3y €€ peleHMs], HAXOAUTh apryMEHThI AJIs J0Ka3aTesIbCTBA CBOUX YTBEPXKIECHUM, 3a/1aBaTh Ma-
paMeTpbl U KpUTEPUH PEILICHUS;

aHaAJIM3UPOBATh IOJYyYEHHbIE B XOJ/I€ PEIICHUS 3a/laud Pe3yJIbTaThl, KPUTHUECKU OLICHU-
BaTh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

YMETb NEPEHOCUTH 3HAHUS B IIO3HABATEJIbHYIO U MPAKTUYECKYIO 00JACTH JKU3HEEATENb-
HOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBbIE WJIEH, IpEAJaraTh OpUTrMHAIbHbIE MOAXO/bl U PELICHUs, CTaBUTh IPO-
0JieMBbl U 3a]1a4M, JOMYCKaIOILUE albTEPHATUBHbBIE PEIICHHUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAX HMH(popmanuu (Tekcre yueOHOro mocoous,
HAY4YHO-TIOMYJISIPHON JHUTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHamu3upoBaTh UHPOPMAIMIO PA3IMYHBIX BUJOB U (OpM Ipes-
CTaBJICHUS, KDUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUYNBOCTD;

(bopMyIUpOBATH 3aMPOCHl U MPUMEHSITH Pa3IMYHbIE METO/IBI IPU MOUCKE U 0TOOpE OHOI0-
ruyeckoi HHpopMannu, HeoOXOAUMOM [T BBITOJHEHHs yUeOHBIX 3a7ay;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAalbHYIO (POpMY MpEACTABICHUS OMOJIOIMYECKON HH-
dopmanuu (cxembl, rpaduK, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCITOJTH30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEJCTBA MpU pabOTe ¢ OMOIOTHYecKOoi HHPOp-
MalMen: MpUMEHSITh XUMHUYECKUe, (pU3MUecKue U MaTeMaTudeckre 3HaK U CUMBOJIBL, (opMy-
761, a00peBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJINYECKHE
CpEICTBA HAIJISAHOCTH;

BJIa/IETh HaBBIKAMH PACIO3HABAHMS U 3alIMTHI HH(OpMAaLUU, HHPOPMAIIMOHHOM Ge3omac-
HOCTHU JIMYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) o6menmne:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cdepax >KM3HU, aKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJI€HUSI OTHOCHUTEJILHO BBIIIOJHEHMS NpeIaraéMoi 3a1auk, y4UThIBaTh HHTEPECH! U COIJIACO-
BaHHOCTb MTO3ULUHI IPYIUX YYaCTHUKOB AMAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBA OOLIEHUs, IOHUMATh 3HaYEHNUE COLMAIIbHBIX 3Ha-
KOB, MPEANOCHUIOK BO3HUKHOBEHHS! KOH(MJIMKTHBIX CHUTYyallMld, YMETh CMAr4aTth KOHQIIUKTHI U
BECTH [1€PErOBOPHI;



BJIAJCTh PA3MUYHBIMU CIIOCOOAMHU OOLICHHUS M B3aWMOJEHCTBHSA, NMOHHUMATh HaMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMsI C HCIOJB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHNUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEeILICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATDH LIEJIM COBMECTHOM NEATENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ICH-
CTBHs MO €€ JOCTHKCHUIO: COCTABIATh IUIAH JEHCTBHUM, paCIpenesiTh pOJIM C YYETOM MHEHUH
YYaCTHHUKOB, 00CY>XJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJAECH C MO3ULUKA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTHUBHOE CTPATETHMUYECKOE MTOBEICHNE B PA3JIUYHBIX CUTYalHsIX, IIPOSIB-
JSITh TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AEHCTBUAMM:

1) camoopranu3amusi:

MCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS JJIs BBISIBJICHUS IPOOJIEM U UX PEIICHUS B )KU3HEH-
HBIX U y4eOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHON JEATEIbHOCTU U JKU3HEH-
HBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B 1€ATEIbHOCTD, OLIECHUBATh CO-
OTBETCTBHE PE3YJIBTATOB LIEJISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHS 110 UX CHIKECHUIO,

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU AHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsiTHE CeOS M APYTHX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTATOB EATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.



IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro npeamera «buosnorus» Ha
YIJ1y0JEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecrieueHrne npopuiIbHOro 00y4eHus o0ydaromux-
cs1 6uosiornu. OHM BKIIIOYAIOT: CrIeNU(pUIECKre sl OMOIOTUN HAyYHbIE 3HAHHS, YMEHHUS U CIO-
coOBI JIEHCTBUI IO OCBOCHHIO, UHTEPIPETALIMH U ITPEOOPa30BAHUIO 3HAHUI, BUJIbI 1€ATEIbHOCTH
10 TIOJTYYEHHUIO HOBBIX 3HAHUHM M MX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAK)KE B PEaTbHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3yUYEeHHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 knacce nomx-
HBI OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MUpa, B TIO3HAHUM 3aKOHOB IPUPOJIBI U pellie-
HUHM TPOOJIEM PalMOHAIBLHOTO MPUPOAOIOIB30BAHUS, O BKIJIAJE POCCHICKHX M 3apyOeKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIAraroliue
OHOJOTrHYeCcKre TePMUHBI U MOHITHUS (3KU3Hb, KJIETKa, OPraHu3M, MEeTa0OJu3M, TOMEeOcTa3, ca-
MOpETYJISIMs, CaMOBOCIIPOU3BEACHNUE, HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckue teopuu (kinerounas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomo-
coMHas Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax MHOro-
0o0pa3us U MPOUCXOKICHUS KYIbTYPHBIX PACTEHUM ), 3aKOHBI (€AMHO00pa3us MOTOMKOB IIEPBOTO
MIOKOJICHUS, PACIIEIUIEHUS, YUCTOThI TaMeT, He3aBUCUMOT0 HacienoBanus I'. Menaens, romoio-
THYECKHX Ps/IOB B HacienCTBeHHOW n3mMeHunBocTd H. V. BaBuioBa), mpuHIHUIIBI (KOMILJIEMEH-
TapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHUE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK NMPOKAPUOT M 3yKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U UYEJIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KHU3HEICATENIbHOCTH, IPOTEKAIOLINX B OPraHU3Max pacTeHUi, )KUBOTHBIX U YeJIOBe-
Ka, OMOJIOTUYECKUX MPOIECCOB: 0OOMEHa BellecTB (MeTabonu3M), mpeBpalleHus dHepruu, Opo-
JKEHUSI, aBTOTPOPHOTO U reTepoTPpOPHOro TUIOB NUTaHMSI, POTOCUHTE3A U XEMOCHUHTE3a, MUTO-
3a, Meilo3a, raMeToreHesa, SMOpHUOreHe3a, MOCTAIMOPHOHAIIBHOTO Pa3BUTHS, Pa3MHOXKEHHUs, UH-
JUBUYalbHOIO pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOIEHCTBUS I€HOB, FeTepo3uca, UCKyc-
CTBEHHOT0 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSAMHU, MEXKIYy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHH, )KHBOTHBIX W YeJIOBeKa M WX (QYHKIUSIMHU, MEKIY CHCTEMaMH OPTaHOB U MX (DYHKIIH-
SIMH, MEX]y dTarlaMi oOMeHa BEIIEeCTB, dTalaMu KJIETOYHOTO IIMKJIA U JKU3HEHHBIX LUKJIOB Op-
TFaHU3MOB, 3TanlaMu 3MOPHOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (PEHOTHIOM, (EHOTUIIOM U (hak-
TOpaMH Cpebl OOUTAHHUS;

YMEHHUE BBISABIISITH OTIIHYUTEIbHBIE TIPU3HAKN KHUBBIX CUCTEM, B TOM YHUCIIE PACTCHHM, KH-
BOTHBIX M YeJIOBEKa,

YMEHHE UCIOJb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIs IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHE pelaTh OMOJOTUYECKUE 3a/1a4M, BBISIBIATh TPUUUHHO-CIIEICTBEHHbIE CBA3H MEXK-
Ny UCCIIETyeMbIMH OMOJIOTMUECKUMH MPOLIECCAMU U SIBIICHUSIMH, JAETIaTh BHIBOJBI M IIPOTHO3HI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTATH THIOTE3bI, POBEPATH UX IKCIIEPUMEHTAILHBIMU CPEACTBAMHU, (HOpMY-
JUPYs LeNb UCCIIEOBAHMS, aHATU3UPOBAThH MOJTYyYEHHBIE PE3YJIbTAThl U I€TIaTh BHIBObL;




YMEHHE YYacTBOBaTh B y4eOHO-HMCCIENOBATEIbCKOW padoTe MO OUONOTHH, SKOJOTHUU U
MEAMIIMHE, TPOBOIUMOM Ha 06a3e MIKOJIBbHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO MPEJCTABIATD MO-
Jy4YECHHBIEC PE3YJIbTAaThl HA YUCHUUECKUX KOH(PEPEHIIHSIX;

YMEHHE OLIEHWBATh STUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEOBAHUN B 001acTu OMoIIo-
UM ¥ MEJULMHBI (KIIOHUPOBAaHHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE N3MEHEHHE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OYyAyIel mpodecCHOHANBHON AEITeTbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEIbCKOTO XO035HCTBA, MUILIEBON
IPOMBIIIICHHOCTH, YIIIYOJISTh MO3HABATENbHBI MHTEPEC, HAPaBICHHBIH HA OCO3HAHHBIN BbI-
00p cOOTBETCTBYIOIIEH MPOodECcCHH U MPOIOJIKEHIE OHOJIOrHYeCKOro 00pa3oBaHus B OpraHu3a-
[USIX CPEAHEr0 NPOoeCCHOHATIBHOTO U BBICIIETO 00pa3oBaHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 knacce nomx-
HBI OTPXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHNN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB ITPH-
POJIBI M PEIICHUU SKOJIOTMUYECKUX MPOOJIeM UeIOBEUECTBA, 4 TAKXKE B PEIICHUU BOIPOCOB PallU-
OHAJBHOTO TPUPOAONOIH30BAHUSA, U B (HOPMUPOBAHMM LIEHHOCTHOTO OTHOWICHHS K HPUPOAE,
00IIEeCTBY, YENOBEKY, O BKJIAJIE POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHO-
JIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMONIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMaHHE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTMYECKHX TEPMHUHOB M MOHATHH (BHII, SKOCH-
cTema, Ouocdepa), Ononoruyeckue Teopun (IBoNOIHOHHas Teopus Y. JlapBuHa, CHHTeTUYECKas
teopus 3Boioruu), yueHus (A. H. CeBepuoBa — o myTsX W HampaBiieHUsX sBojronuu, B.U.
Bepnanckoro — o 6uocdepe), 3axonsl (renerndeckoro papHoBecus k. Xapau u B. BaiinGepra,
3apoapieBoro cxonactsa K. M. bapa), npasuna (Munumyma FO. JInbuxa, sxonoruueckon nupa-
MU/IbI 3HEPTHM ), runoTe3sl (runoresa «mupa PHK» V. I'unbepra);

YMEHHUE BJIJIeTh OCHOBHBIMH METOJAMU HAYYHOTO TO3HAHUS, MCIOIb3yEeMbIMH B OHOJIO-
THUYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB M SKOCHCTEM (ONHUCAaHUE, U3MEpeHue, HalIo1eHue,
HKCTIIEPUMEHT), CIT0COOaMU BBISIBJICHUS M OIIEHKH aHTPOTIOT€HHBIX H3MEHEHHUH B IPUPO/IE;

YMEHHUE BBIJCNATh CYLIECTBEHHBIE MPU3HAKH: BUJIOB, OMOT€OL€HO30B, IKOCUCTEM U OHO-
cdepsbl, CTaOMIM3UPYIOIETO, IBUKYIIETO U Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOpa, ajlIonaTpu-
YEeCKOT0 M CHUMIIaTPUYECKOT0 BUA000pa30BaHMsI, BIUSHUS JIBUKYIIUX CHJI 3BOJIOIMU HAa T€HO-
(GOH OMYJISIIAN, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpesie OOMTaHWs, YepeIOBaHUs HaIpaB-
JIEHUH 3BOJIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPIUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3H MEKIY MPOIIECCAMU 3BOJIOINH, TBHKYIIIUMHU CHJIa-
MH aHTPOIOreHEe3a, KOMIIOHEHTaMHU Pa3IMYHBIX KOCHCTEM M MPHUCIOCOOIEHUSIMH K HUM Opra-
HU3MOB;

YMEHUE BBISBIIATh OTIUYNTENbHBIE IPU3HAKH KUBBIX CUCTEM, PUCIIOCOOICHHOCTh BUI0B
K cpejie OOMTaHus, a0MOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB DKOCHCTEM, B3aMMOCBSI3EH Op-
TaHW3MOB B COOOIIECTBAaX, AHTPOIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE MCIOIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKAa3aTeJIbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIII, B3au-
MOCBSI3M OPT@HU3MOB U CpeIbl OOUTaHUS, SINHCTBA YEIOBEYECKAX pac, HEOOXOAMMOCTH COXpa-
HEHHMsI MHOT000pa3usl BUJIOB U SKOCHUCTEM KaK YCIIOBHSI COCYIECTBOBAHUS MPUPOABI U YeTOBe-
YecTBa;

yYMEHHUE pemaTbh OMOJIOTHYECKUE 3a/1a41, BBISBIATH IPUYUHHO-CIICICTBEHHBIEC CBSI3U MEX-
Iy UCCIEelyeMbIMU OMOJIOTMYECKUMHU MPOIIECCAMU U SIBICHUSIMHU, JI€aTh BHIBOJIbI M MPOTHO3BI HA
OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;



yYMEHHUE BBIBUTATh TMIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIBLHBIMH CPEACTBaMH, POpMY-
JMPYS TEJTb UCCIICIOBAHMS, aHATM3UPOBATh MOJTyYCHHBIC PE3YJIbTAThI U JIEIaTh BBIBOIbI;

YMEHHUE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, POBOJAUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB, U MyOJIMYHO MPEICTABIATh I10-
JIYUYCHHBIC PC3YJIbTAaThl HA YUCHUYCCKUX KOH(i)CpCHLII/ISIX;

YMEHHUE OIICHUBATh TUIIOTE3bI U TEOPUU O MIPOMCXOXKICHUH KH3HH, YEIIOBEKA M YeIoBeYe-
CKHUX pac, 0 Mpru4YrHax, MoCJICACTBUAX U CHOCOG&X NpeaoTBpaIlICHUA I‘JIO6EUIBHBIX U3MCHEHUHU B
ouocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oymymieil npodeccrnoHalbHOM AEITEeIbHOCTH B
o0acT OHMOJIOTHH, 3KOJOTHH, MPUPOIOINOIH30BAHUS, MEAUIIUHBI, OMOTEXHOJIOTHUHU, TICHXOJIO-
T'nu, BCTCpHHAPUU, CCIBCKOI'O XO3$II>1CTB3,, HI/IH_ICBOI;'I MIPOMBIINIJIICHHOCTH, er'IY6JI$ITB IIO3HaBa-
TEJIbHBI WHTEpEC, HalpaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH Hpodeccuu u
IPOIOJDKEHHE OMOJIOTHYECKOT0 00pa30BaHMs B OPTraHU3ALUAX CPEAHETO MPO(ECCHOHATBHOTO U
BhICIIIETO0 00pa30BaHUsI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHMs OO0y4arOIIMMUCS MPO-
rpaMM CpeJIHero o0Iero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHHS MPOrpamMMbl MO OMOJIOTUU BBIAETIECHbI
CJICMYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON TPaXKJaHCKOW WICHTHY-
HOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEAEIIEHUIO, HAAUYUe MO-
mueayuy K o0y4eHuto OUOJIOTHH, YeleHanpasienHoe pa3eumiue BHYTPEHHUX YOeXKIeHUHN JINYHO-
CTM Ha OCHOBE KJIIOYEBBIX LEHHOCTEW M HCTOPUYECKUX TPaJulLUil pa3BUTHS OHMOJIOTHMYECKOTO
3HAHUSL, 20MOBHOCMb U CHOCOOHOCMb 00YUaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH /€ATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPHUCYIIUMHU CHCTEME OMOJIOTHYECKOro oOpa3oBaHMA,
Hanuyue npasoco3Hanus 3KOJOTUYECKOW KYIbTYPBl, CHOCOOHOCMU cmasumb UENH U CTPOUTH
KU3HEHHBbIE TIIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHM JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATENBbHOM JEsITeIBbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B
oO11ecTBe MpaBWJIaMH M HOPMaMH MOBEAECHUS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHHUS, ca-
MOBOCIIUTAHUSI U CAaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEW MO3UIMM JHYHOCTH, MATPUOTU3MA U
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBa)KEHUsI, OEPEKHOT0 OTHOUICHUS K KYJIbTYPHOMY HAaCIEAWIO M TPaJAULIMSIM MHOTOHAIIMOHAb-
Horo Hapoja Poccuiickoit denepanuu, Ipupoie U OKPYKarLIEN Cpee.

JInaHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM HEHHOCTHBIX OPHEHTALUH, MO3UTUBHBIX BHYTPEHHHUX YOexe-
HUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSAM POCCHUICKOro O0OIIecTBa, pacIIupeHue
’KHU3HEHHOTO OIbITa U OIbITa AESITENLHOCTH B MpOIEcCe peajan3allud OCHOBHBIX HANpaBiICHUN
BOCIIMTATEIbHON JESATENBHOCTH, B TOM YUCJIE B YACTH!

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKON IMO3UIMHU OOYYaIOIIErocsi Kak aKTUBHOTO M OTBET-
CTBEHHOTO 4YJIEHA POCCUICKOT0 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTHUTYLMOHHBIX IPaB U O00S3aHHOCTEH, yBaXXCHHE 3aKOHA M IPABO-
MOPSATIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHHOCTH NMPU CO3JaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BBITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTh OMpENeNiATh COOCTBEHHYIO MO3HMIMIO IO OTHOIICHHIO K SIBICHHUSIM COBpE-
MEHHOM HU3HU U OOBSICHATD €€;

YMEHHME YYMUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOJEii-
CTBUS JIIOJIEH C pa3HBIMU yOCKICHUAMHU, KYIbTYPHBIMU LIEHHOCTSIMHU U COI[UAIBHBIM TOJI0KEHU-
em;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS Y4eOHBIX, TO3HABA-
TEJIbHBIX U UCCIIEOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS! K MHEHHUIO ONIIOHEHTOB IpU
00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMUYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHoii, ropgoctu 3a cBoil Kpaii, cBoro Po-
JIUHY, CBOM A3BIK U KYJIbTYpY, IPOILJIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHUE K NMPUPOJIHOMY HACJIEIUI0 U aMATHUKAM MPUPOJIbI, JOCTUKEHU-
am Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIEHHE U Pa3BUTHE OHOJIO-
MM, TOHUMaHUs 3HAYeHUsI OMOJIOTHH B TTO3HAHWH 3aKOHOB NPHUPOJIBI, B )KU3HU YeJIOBEKa U CO-
BPEMEHHOT'0 O0IIIeCTBA;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 TIOBEJICHUS;

CHOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIUTEINSM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHO-
IO MPUHATHS LIEHHOCTEW CEMENHON KU3HU B COOTBETCTBUM C TPaIULUsIMU HapoaoB Poccuy;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUII;

MOHMMAHHE YMOLIMOHAJIBHOTO BO3AECUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIP@XEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIIEHUE NIPOSBIAThH Kaye-
CTBa TBOPYECKOW JTUYHOCTH;

5) ¢pusznuyeckoro Bocnuranus, GopMHUpoBaHHUs KYJbTYPbl 310POBbS U 3MOLMOHAIb-
HOI0 0J1aronmoJIy4ms:

MOHUMaHWE W pealn3aius 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMWII U HOPM, COAJTAaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perynsapHas gu3ndeckas akTUBHOCTh), O€peKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIE-
HUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 3/10pOBbIO;

MOHMMAaHNE 1IEHHOCTH MPaBUJI WHIMBUAYAIBHOIO U KOJIJIEKTUBHOTO OE€30M1aCHOTO MOBEE-
HUS B CUTYalUsIX, YTPOXKAIOUINX 3I0POBBIO U )KM3HH JIFOJIEH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJIEHUS alIKOTOJId,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMAIILHON HAIPABIEHHOCTH,
CHOCOOHOCTh MHHUIIMHMPOBATh, IUIAHHUPOBATH U CAMOCTOSTEIBHO BBIMOJIHATh TaKyIO JesTelb-
HOCTB;



UHTEpEC K PAa3IUYHbIM cepam NnpodecCHOHANBHON NeATeNIbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE [IIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HM,

7) 3K0JIOrHYECKOr0 BOCTIUTAHMSI:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYNbTYphl: IPUOOPETEHHE OIbITA IIJIAHUPOBAHUS I10-
CTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBHM IJIs1 OKPY>KAIOIIEH CPebl;

0CO3HaHME INI00AIIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
NpaBUJI MOBEJICHHUS B NPHPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHSI B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOUIEW MPHPOTHOU Ccpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeANPUHUMAEMbIX
JICUCTBUN U NPENOTBPALLATD UX;

HAJINYME PA3BUTOTO 3KOJIOTMYECKOIO MBIIIJICHUS, IKOJOTMUECKON KYJIbTYpHl, OIbITA Aes-
TEJIBHOCTH DKOJIOTHYECKOW HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMH B MO3HABATENb-
HOW, KOMMYHMKAaTUBHOM M COIIMATIbHOM NPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUUYECKON Jesi-
TEJILHOCTH 3KOJOTMYECKON HANpaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BH-
TUSL HAYKH M OOLECTBEHHOW MPAKTUKHU, OCHOBAHHOT'O HAa JMAJOre KyJIbTyp, CIIOCOOCTBYIOILETO
OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UHTATEIBCKON KYJIbTYphl KaKk CPECTBA B3aUMOACHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHUMaHHe crenu(uKku OMONOTUN KaKk HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU pa-
[IMOHAIBHOTO HAayYHOTO MBIIUICHHSI, CO3/IaHUU IIEJIOCTHOTO TPEACTaBICHUs 00 OKpyXKaroleM
MHpe KaK O €AMHCTBE MPUPO/IbI, YeNIOBEKa U OOIIEeCTBA, B MO3ZHAHUM MPUPOIAHBIX 3aKOHOMEPHO-
CTEH U pelIeHu  MPOoOIJIeM COXPAHEHUS TIPUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBUIM3ALMU: 0OecreueHus
HOBOTO YPOBHS pPa3BUTH MEIHMIMHBI, CO3JaHHE TEPCIIEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHsI YEIOBEUECTBA, MOMCKA IyTeH BBIXO0JA U3 III00AIbHBIX
IKOJIOTHYECKUX TPOOIIeM U 0OecTieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TIOJYYCHUH OMOJIOTUYECKUX 3HAHWW B IIEJISIX MOBBIMICHUS OOTIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM yacTH (YHKIMOHAJIBHOW Tpa-
MOTHOCTH 00y4Yaromuxcs, popMUpyeMoi Ipu U3y4yeHUH OUOJIOTHH;

NOHMMAaHME CYIIHOCTU METOJIOB MO3HAHMUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIO-
COOHOCTH HCIIOJIb30BaTh TOTyYaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SIBIICHHN OKPY)Karo-
IIEr0 MUPA U MPOUCXOAIUX B HEM U3MEHEHUH, YMEHHE JieNlaTh 00OCHOBAHHBIE 3aKIIIOYCHUS HA
OCHOBE Hay4YHbBIX (DAKTOB M UMEIOIINXCS JJAHHBIX C [ENBIO MOyYSHHS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENTLHO MCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JUJIsl pEIIeHUs pO-
0J1eM B peaIbHbIX XKU3HEHHBIX CUTYaLlUsX;

OCO3HAHME IICHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTb OCYLIECTBIISATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHMIO, K aK-
TUBHOMY IOJIyYCHHIO HOBBIX 3HAHUH MO OMOJIOTUM B COOTBETCTBUU C JKU3HEHHBIMH ITOTPEOHO-
CTSIMU.



METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yJbTaThl OCBOCHHUS Yy4eOHOTo mpeamera «buomorusy BKIIOYAIOT:
3HaYuMbIe UIsI (POPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOMIMXCA MEXAUCHUILTUHAPHBIE (MEX-
IpeMETHBIC) OOLICHAayUYHbIe TOHSATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHON KapTHHBI MUpa U
cnenuuKy METOJIOB MO3HAHHUSA, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, SHEPTHS,
SIBIICHUE, TIPOLIECC, CUCTEMA, HAYYHBIH (PAKT, MPUHIIMII, TUTIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEO-
pus, Hccae0BaHue, HaOMI0AeHHEe, U3MEPEHHE, SKCIIEPUMEHT U ApPYyrue); YHUBEpcallbHbIe y4uel-
HbIE JEWCTBUS (TMO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), obecneunBatoniie (op-
MUpOBaHHE (PYHKIHMOHAIBHON TPAaMOTHOCTH M COLMAIbHONW KOMIIETEHIIMH O0YyYarouuxcs; Cro-
COOHOCTh O0YYAIOUTUXCS MCIIOIh30BaTh OCBOCHHBIC MEKIUCITUTUIMHAPHBIC, MUPOBO33PEHUYCCKUE
3HAHUA U YHUBEpCAJIbHbIE YueOHbIe IEHCTBUS B TO3HABATENILHOMN U COIIMAIbHOM MPaKTUKE.

B pesynbraTe n3ydeHusi OMOJIOTUN HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus y 00ydaro-
nierocst OyayT chopMUpOBaHbI TO3HABATENIBHBIE YHUBEPCAIbHBIE yUeOHbIE JeHCTBHS, KOMMYHU-
KAaTUBHbBIE YHUBEPCAJIbHbIE yuyeOHbIE IEUCTBUSA, PETYISTUBHBIE YHUBEPCAJIbHbIE yueOHBIE AEH-
CTBUSI, COBMECTHAS I€ATEIbHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYIUPOBATH U AKTyaIM3UPOBATH MIPOOJIEMY, paccMaTpuBaTh €€ BCe-
CTOPOHHE;

HCII0JIB30BATh IMPU OCBOCHUU 3HAaHUHU HpI/IéMI)I JIOTUYCCKOI'O MBIIIIICHUA (aHaﬂma, CHUHTC-
3a, CpaBHEHMs], KilacCUpUKalUU, OOOOIICHHs), PACKPhIBAaTh CMBICI OHOJOTHYECKHX MOHSTHUN
(BI)II[CJ'IHTI) HX XapaKTCPHBIC MPHU3HAKN, YCTAHABJIMBATDH CBA3U C IPYTUMU HOH?[TI/ISIMI/I);

OTIPEIeIATh 1IeNIN IeATeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOT-
HOCHUTDL PE3YJIbTAaThbl ACATCIIbHOCTU C ITOCTABJICHHBIMU LICIISIMU,

HCIOJIb30BaTh OMOJOTHUYECKUE TIOHATUS AJIs1 OOBsICHEHHs (DAKTOB U SIBJICHHUM KUBOU MpPH-
OB,

CTPOUTH JIOTUYECKUE PaCcCYXACHUS (MHIYKTHUBHBIC, NCTyKTUBHBIC, TI0 aHAJIOTHUHU), BBISB-
JSTh 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PACCMaTPUBAEMbIX SBJICHUSX, (DOPMYJIHPOBATh BHIBO-
JIbI U 3aKITFOUCHUS;

MNPUMCHATE CXCMHO-MOJCIIBHBIC CPEACTBA I MPEACTABICHHUA CYHICCTBCHHBIX CBsI3el U
OTHOIICHHI B H3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK:Ke MPOTUBOPEUHI pa3HOTO POJa, BbI-
SABJICHHBIX B pa3JIMYHbIX HH(bOpMaHHOHHBIX HCTOYHUKAX,

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LEISM,
OLICHUBATb PUCKHN HOCJ'IG,ZICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHHUPOBATh U BBHITIOJIHATH PaOOTY B YCIOBUSAX PEabHOTO, BUPTYaJTbHOTO U KOMOH-
HUPOBAHHOT'O BSaHMO)IeﬁCTBHH;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBHS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazperieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB
peICHUS NPAKTUYCCKUX 3a/la4, PUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B IMMO3HAHUS

UCIIOJIb30BaTh Pa3IMYHbIC BHUJbI JEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 WH-
TEpIIpEeTaliy, NPeoOPa30BaHUI0 M MPUMEHEHHUIO B YUEOHBIX CHTYyallUsX, B TOM YHCIE IpPU CO-
3ITaHUU Y4eOHBIX U COLUATbHBIX IPOECKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;



CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0OpA30BATEILHON NESTEIBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISIBIISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTYyaJIM3UPOBATh 33/1a4y, BBIBUTATh TUIIO-
Te3y €€ peleHMs], HAXOAUTh apryMEHThI AJIs JOKa3aTelbCTBAa CBOUX YTBEPKICHUH, 3a1aBaTh Na-
paMeTpbl U KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ/€ PELICHUs 3a/aud Pe3ysIbTaTbl, KPUTHUECKU OLICHU-
BaTh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX yCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh NPUOOPETEHHBIN OIBIT;

OCYILIECTBJIATh LEJICHAIIPABJICHHBIN MOUCK NEpPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yYMETh MEPEHOCUTh 3HAHUS B MMO3HABATEIBHYIO M MPAKTUYECKYIO OOJIACTH KU3HEACATEIb-
HOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUT'aTh HOBbIE WJIEH, IPEAJIaraTh OpUTrHHAIbHbIE MOAXO/Ibl U PELICHUs, CTaBUTh IPO-
OyeMBbl ¥ 3a]1a4H, TOITYCKAIOIINE AIbTEPHATHBHBIC PEILICHHS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHBIX, B MIHTEpHETE), aHATU3MPOBaTh HH(POPMAIIMIO Pa3TUYHBIX BUAOB U (OPM TIpe-
CTaBJICHUSI, KpUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(bopMyIHpOBaTh 3aMIPOCHl U IPUMEHSTH Pa3IMYHBIE METOABI IIPU OUCKE U 0TOOpe OMoIo-
ruyecKoi HHpopMaLnu, He0OOXOAUMOM [l BBINOJIHEHHs yUeOHBIX 3a/ay;

nproOpeTaTh ONBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAalbHYIO (DOpMY MpEACTaBIEHUS OMOIOTMYECKON WH-
dopmanuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOIHILIbI, PUCYHKH U APYTOe);

WCIIOJIH30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEJCTBA MpU padOTe ¢ OMOIOTHYECKON HHPOpP-
Maluen: NpUMEHSITh XUMHUECKUe, (pU3nuecKkue U MaTeMaTu4eckre 3HaKh U CHUMBOJIBL, (hopMy-
761, a00peBUaTypy, HOMEHKIATYPY, UCIOIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKHE
CpeZCTBa HAIJISTHOCTH;

BJIa/IETh HaBBIKAMM paclO3HaBaHMs U 3alIMTHI MH(OpMaLMK, HHPOPMAIIMOHHON Oe3omac-
HOCTH JINYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXXJIEHUSI OTHOCHTEJIEHO BBITTOJITHEHHS MPeTIaraeMoi 3a1a4y, YIUTHIBATh HHTEPECHI U COTIIACO-
BAaHHOCTbH MO3UIMH JPYTrUX YYACTHUKOB JIMAJIOTa MM TUCKYCCUN);

pacrio3HaBaTh HeBepOAIbHBIE CPEJCTBAa OOIICHMUS, TIOHUMATh 3HaYCHHE COITMAILHBIX 3HA-
KOB, MPEANOCHUIOK BO3HUKHOBEHHS! KOH(MJIMKTHBIX CHUTyallUd, yMEThb CMAr4aTh KOH(DIUKTHI U
BECTH TIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBUSA, MOHMUMATh HaMEpPEHUs
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHsSI C HCIOJIb30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peIIeHNH OMOJIOTUYECKON TTPOOIeMbI, 0O0CHOBBIBATh HEOOXOIUMOCTh PUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3a1auu;



BBIOMpPATh TEMAaTUKy M METOABI COBMECTHBIX NEHCTBHH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM IEATEIbHOCTH, OPraHU30BBIBATH U KOOPAWMHUPOBATH JEH-
CTBUSA IO €€ JOCTMIKEHMIO: COCTABIATh IUIAH JCHCTBUM, paclpeneaTh POIu C Y4ETOM MHEHUNI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeluiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MTOBEACHUE B PA3NIMYHBIX CUTyalUsIX, IIPOSB-
JSITh TBOPYECTBO U BOOOpaskeHHE, OBITh HHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCII0JIb30BaTh OMOJIOTMYECKNE 3HAHUS [Tl BBIABICHUS IPOOJIEM U UX PELICHUS B KU3HEH-
HBIX ¥ Y4€OHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOLIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKaroIIMX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIBHYIO JIE€ATEIbHOCTD, BBIABIISATH IPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBaATh COOCTBEHHBIE 337a4yll B 00Pa30BaTEIbHON AEATENIbHOCTU M KH3HEH-
HBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH pelIeHUs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBIIEHUIO IMPOKOM PYAUILIMU B Pa3HBIX 00JIACTSIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTUBBI B 1€ATEIbHOCTD, OLIECHUBATh CO-
OTBETCTBUE PE3YJIbTATOB LIETAM;

BJIa/IETh HaBBIKAMM [TO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIAEMBbIX JEWCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEMICHNUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIE pe3yabTAaTHl OCBOCHHUS coOJepKaHUs ydeOHoro mpeamera «buomorms» Ha
yriay0/1éHHOM YPOBHE OPHEHTUPOBAHBI Ha obecrieyeHre MpopuiIbLHOro o0yueHust 00yJaromux-
cst Omonornu. OHU BKITIOYAOT: crienn(UYECKHe Il OMOJIOTHH HaydHbIC 3HAHHS, YMCHHUS U CIIO-
COOBI ACUCTBUI 10 OCBOCHHUIO, HHTEPIIPETALMHU U TPEOOPa30BAHUIO 3HAHUM, BUIBI IEATEILHOCTH
TI0 TTOJTyYEHHUIO HOBBIX 3HAHWH W WX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTyauusx. [IpeqmMeTHbie pe3ynbTaThl IPEACTaBICHbI 110 TOaM U3Y4YEHUSI.




[TpenMeTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 10 knracce nomx-
HBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE U POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TIO3HAHUM 3aKOHOB IIPUPOJIBI U pellie-
HUHM TPOOJIEM palMOHAIBLHOTO MPUPOAOIOIH30BAHUS, O BKIAJE POCCHICKUX M 3apyOeKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarOIINe
OHOJOrHYecKre TePMUHBI U MOHATHS (KU3Hb, KJI€TKa, OpPraHu3M, MeTaboJIu3M, TOMEOCTas3, ca-
MOpETYJISIMs, CaMOBOCIIPOU3BEACHNUE, HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopuu (kinerounas teopus 1. llIBanna, M. llneiinena, P. Bupxosa, xpomo-
comHasi Teopusi HacienctseHHoctu T. Moprana), yuenus: (H. Y. BaBuioBa — o nieHTpax MHOTO-
o0pa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTEHUM ), 3aKOHBI (€AMHO00pa3us MOTOMKOB IIEPBOTO
IIOKOJICHUS], PACLIEIUIEHUS, YUCTOThHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Menzens, romosno-
THYECKHX Ps/IOB B HacleNCTBEHHOW n3mMeHunBocTd H. . BaBunoa), mpuHIUIIBI (KOMITJIEMEH-
TapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOIB3YEMbIX B OMOJIOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHH3MOB, B TOM uuciie OakTepuii, rpuOoB, pacTEHUN,
JKUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKA,
MIPOIIECCOB KU3ZHEAEITECIIbHOCTH, POTEKAIOIINX B OpraHu3Max pacTeHUM, )KUBOTHBIX M Y€JIOBE-
Ka, OMOJIOTMYECKHUX TPOIIECCOB: OOMEHa BelIeCTB (MeTaboIM3M), MpeBpalieHus dHEpruu, Opo-
JKEHHUS, aBTOTPO(HOTO U reTepoTpodHOTO THUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a, MUTO-
3a, Meli03a, TaMeToreHe3a, SMOpPHUOreHe3a, MOCTIMOPUOHATFHOTO Pa3BUTHSI, PA3MHOXKEHUS, MH-
JUBUYalbHOIO pa3BUTHS OpraHnu3Ma (OHTOTeHe3a), B3aMMO/IEUCTBUS F€HOB, FeTepo3uca, UCKyc-
CTBEHHOT'0 0TOO0pa;

YMEHUE YCTaHABJIMBATh B3aUMOCBS3M MEX]Y OpPraHOMIAMH KJIETKH M HX (DYHKIUSIMU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIUSMHU, MEX]y OpTaHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHui, )KUBOTHBIX U YETIOBEKA U MX (QYHKIUSIMH, MEXIY CUCTEMaMU OPTaHOB U MX (DYHKIIH-
MU, MEKTY dTarmaMu oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX LUKIOB Op-
TaHU3MOB, 3TallaMi 3MOPHOHANBHOIO PAa3BUTHS, FTEHOTUIIOM U (DEHOTUIIOM, (PEHOTUIIOM U (pak-
TOpaMH Cpebl OOUTAHUS;

YMEHUE BBIABISITH OTIMUYUTEIbHBIC TPU3HAKH )KUBBIX CUCTEM, B TOM YHCII€ PACTEHUMN, K-
BOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIUKY JJI JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKHUX TPYIIIL;

YMEHHUE peaTh OMOJOTUYECKHUE 3a/1a4H, BBISABIISITH PUYUHHO-CIIC/ICTBEHHBIC CBS3H MEXK-
Iy UCCIEeTyeMbIMU OMOJIOTHYECKHMH MPOIIECCAMU U SIBJICHUSIMH, JIENIaTh BBIBOJIBI U MTPOTHO3BI HA
OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINIOJHATH JTA0OPATOPHBIE U MPAKTHUYECKHE padOThI, COOMOIaTh MpaBHUia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, MPOBEPITH X IKCIIEPUMEHTAILHBIME CPEJCTBAMH, (GOPMY-
JTUPYs 1EeTh UCCIICIOBAHMS, AHATU3UPOBATH MOJYyUYECHHBIE PE3yJIbTATHI U JI€JIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe 1Mo OMONOTHH, YKOJIOTHU H
MEAMIIMHE, TPOBOIUMOM Ha 06a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO MPECTABIATD MO-
JTy4eHHBIC PE3yIbTAThl HA YICHUUYECKUX KOH(EepEeHIUsX;

YMEHHE OLIEHHWBATh dTUYECKHE acCIEeKThl COBPEMEHHBIX HCCIIEOBAHUN B 001acTu OHONO0-
TUU U MEJIULIUHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUJIOJIOTBOPEHHE, HAIIPABICHHOE MU3MEHEHUE
TreHOMa U CO3/l1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OYyAyIei mpodecCHOHANBHON AeITeThHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X0341CTBa, MUIIEBON



MPOMBINIJICHHOCTH, YIIIyOJISTh MO3HABATEIBHBIN WHTEPEC, HAMPABICHHBIN HA OCO3SHAHHBIN BbI-
00p cOOTBETCTBYIOIIEH MPOhECCHH U MPOIOJKEHIE OHOJIOrMYeCKOro 00pa3oBaHus B OpraHu3a-
IUSIX CPEAHEr0 MPOPEeCcCHOHATBHOTO U BhICIIET0 00pa3oBaHusl.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomnorus» B 11 knacce nomx-
HBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBaHNUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPH-
POJIBI M PELICHUH SKOJIOTMUECKUX MPOOJIeM YeI0BEUECTBa, a TAKXKE B PELICHUU BOIIPOCOB PallU-
OHAJBHOTO MPUPOAONOIH30BAHUSA, U B (HOPMUPOBAHMM LIEHHOCTHOTO OTHOLICHHS K HPUPOAE,
00LIEeCTBY, YEJIOBEKY, O BKJIAJIE POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE OHO-
JIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUMU, KOTOpas BKIIOYAET ONpeAeNieHUs U
MOHMMaHHE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTMYECKHX TEPMHUHOB M MOHATHH (BHII, YKOCH-
cTema, Ouocdepa), Omonoruyeckue Teopun (3BooIoHHas Teopust Y. JlapBuHa, cuHTeTHYeCKas
teopus 3Boimonun), yuenus (A. H. CeBeproBa — o myTsiX v HampaBlieHUsX sBojrouun, B.U.
Bepnasnckoro — o 6uocdepe), 3akonbl (reHeTudeckoro paBHoBecus k. Xapau u B. BaiinGepra,
3apoapiieBoro cxonactsa K. M. bapa), npasmna (Muanmyma FO. JIubuxa, sK0IOrHYecKoi mupa-
MUJBI DHEPTHUH ), TUIIOTE3bI (Tunote3a «mupa PHK» V. 'unbepra);

YMEHHUE BJIaJIeTh OCHOBHBIMH METOJAMHU HAYYHOTO IO3HAHUS, MCIOJIb3yEeMbIMH B OMOJIO-
THYECKHX MCCIIEIOBAHUAX KUBBIX OOBEKTOB M HKOCHCTEM (OIMUcCaHue, U3MEpeHue, HaOII0AeHHE,
9KCIIEPUMEHT), CIIOCO0AMU BBISIBIICHUS U OLICHKH aHTPOMOTEHHBIX M3MEHEHHH B PUPO/IE;

YMEHHE BBIICISATH CYHIECTBEHHbIC MPU3HAKU: BUIOB, OMOTEOLIEHO30B, IKOCUCTEM U OHO-
cdepsbl, CTaOMIM3UPYIONIETO, IBUKYIIETO U Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOpa, ajlIoNnaTpH-
YEeCKOr0 M CHUMITATPUYECKOTO BHI000PA30BaHUS, BIUSHUS JBUKYIIMX CHJ DBOJIOLMU HA T€HO-
GoH MOMyISIIMH, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpejie OOMTaHHs, YepelOBaHHs HaIpaB-
JIEHUH 3BOJIOIMHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3H MEXKIY MPOILECCAMU DBOJIOIHH, TBHKYIIUMHU CHJIa-
MU aHTPOMOTeHe3a, KOMIOHEHTAMHU PA3IUYHBIX YKOCUCTEM U MPHUCTOCOOICHUSIMH K HUM Opra-
HU3MOB;

YMEHHE BBISIBISTh OTJIUYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpee oOMTaHus, a0MOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB DKOCHUCTEM, B3aUMOCBSI3EH Op-
TraHU3MOB B COOOIIECTBAaX, AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE MCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JUTSl JIOKa3aTeNbCTBA POJCTBA OPTraHU3MOB PAa3HBIX CUCTEMATHUECKUX TPYII, B3au-
MOCBSI3M OPTaHU3MOB U CpeJIbl OOUTaHMs, €IMHCTBA YEIOBEUYCCKUX pPac, HEOOXOAMMOCTH COXpa-
HEHHMsI MHOT000pa3usl BUJIOB U SKOCHUCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPOABI U YeTOBe-
YeCTBa,;

YMEHHE pelaTh OMONOTUYECKUE 3a/1a4H, BBISIBIATh TPHUUUHHO-CIICICTBEHHBIE CBSA3H MEXK-
Ty UCCIIETYEeMBIMH OHOJIOTHUECKUMH MPOIIECCAMH U SIBIICHHSIMH, J€IaTh BEIBOJIBI M IIPOTHO3HI HA
OCHOBaHUU TIOTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBINIOJIHATH JTAOOPATOpHBIE M IpaKTHUecKue paboThl, coOI0aTh MpaBuUia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THITOTE3bI, IIPOBEPITH X IKCIIEPUMEHTAITLHBIME CPEJICTBAMH, (OPMY-
JUPYS [eNb UCCIIEOBAHUS, aHATU3UPOBAThH OTyYEHHBIC PE3YIbTATHI U JIeJaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HMCCIIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MEAHIIMHE, TPOBOIUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, M MYOJIUYHO MPECTABIATh T0-
Jy4eHHbIE PE3yJIbTaThl HA YYEHUYECKUX KOH(PEPEHIUX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPUH O MPOUCXOKICHUH KH3HU, YETIOBEKA U YeIIOBEYC-
CKHX pac, O MPUYMHAX, MOCIEAICTBUAX U CIOCO0aX MpeA0TBpaIleHUs TI100aIbHBIX U3MEHEHUH B
ouocdepe;



yYMEHHE OCYIIECTBIIATH OCO3HAHHBII BHIOOP Oyylei mpodeccnoHaIbHOM 1eATeIbHOCTH B
o0ylacTi OMOJIOTHH, SKOJOTUH, MPHPOAONOIB30BaAHUS, MEIULIUHBI, OMOTEXHOIOTHH, MCHXOJIO-
TMH, BETCPHUHAPUH, CEIBCKOTO XO3SICTBA, MHUIICBOH MPOMBIILICHHOCTH, YIJIyOJsTh IO3HABa-
TENBHBII WHTEpEC, HANpaBJICHHBIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYMOLICH mHpodeccuu u
IPOI0JDKEHHE OMOJIOTHYECKOro 00pa3oBaHMs B OpPraHU3alMAX CPEJHEro MpOoPecCHOHATBHOTO U
BBICIIIETO 00pa30BaHusI.



TEMATHUHYECKOE IINTIAHUPOBAHUE
10 KJIACC (6a30Bblii ypOBEeHb)

KoJunyecTBO 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM u¢posBbie
Ne ni/m Y —— pasi Beero Konrpoabnbsie IIpakruyeckue f:é p?:f oBaT e.1)11>m>1 e
padoThI padoThI pecypes
bubmuorexa [IOK
1 buonorns kax Hayka 2 0.5 https://m.edség.ru/7f410292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuznenesreabHOCTb KJIETKH 6 Bubmzorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3sMHOXEHNE U MTHAMBUAYATIBHOE PAa3BUTHE 5 1 Bu6moteka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bubnmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC (0a30Bblii ypOBEHb)

KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne (undposBbie)
w/n HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Beero KOﬁ]—[TpO_}]LHL]e HpﬁaKTquCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnunoreka LIOK
1 IBOMOLKOHHAS GHOOTHA 9 1 https://m.edsoo.ru/7f41lcc74
2 Bo3HukHOBEeHHE M pa3BUTHE KU3HHU Ha 3emiie 9 0.5 ﬁgg?/[/%eeﬁ;c%()rﬁ/? fA1cc74
bubnunoreka LIOK
3 OpranusMbl i OKpyXaroIas cpesa S 1 https://m.edsoo.ru/7f41lcc74
4 Coo011ecTBa M 3KOJIOTHUSCKUE CHCTEMBI 9 bubmorexa LIOK
m https://m.edsoo.ru/7f41lcc74
5 PesepBHOC Bpems 2 bubmorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTO YACOB I10 ITPOTPAMME 34 0 2.5



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

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC (yriy0JieHHbIH YPOBEHb)

KoauuyecTBO 4acoB

Ne  HaumeHoBaHMe pa3jieioB H TeM K n DaeKTpoHHbIe (HHPPOBHIE)
I/ mporpaMmbl Bcero HZ‘;;%‘:::: p&z::g;mecxne odpa3oBaTeJbHbIE pecypchbl
1 Buonorus kak Hayka 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTEMBI U MX H3YYCHHE 2 bubmmoreka LIOK https://m.edsoo.ru/7f41c292
3 Buosorus kiaeTku 2 0.5 bubanorexa I{OK https://m.edsoo.ru/7f41c292
4 XUMHYECKasi OpraHu3aIysl KICTKH 10 1 bubanoreka IJOK https://m.edsoo.ru/7f41c292
5 CrpoeHvrie U GYHKIUU KICTKU 8 2 bubaunorexa [IOK https://m.edsoo.ru/7f41c292
6 OOMeH BEIICCTB 1 NPEBpAIIICHHE 9 1 bubmmoreka [{OK https://m.edsoo.ru/7f41¢c292
SHEPTHH B KIIETKE
7 HaCHeHCTBeHHaﬂ MH(OpMaL 1 9 0.5 bubmmoreka [{OK https://m.edsoo.ru/7f41¢c292
peanu3aius e€ B KJICTKe
8 JKM3HEeHHBIN IMKIT KIETKU 6 1 bubanoreka IJOK https://m.edsoo.ru/7f41c292
9 CrpoeHue U GyHKIIUU OPraHU3MOB 17 1.5 bubaunorexa [IOK https://m.edsoo.ru/7f41c292
10 PasmroskenHe i passHTHE 8 1.5 bubnmoreka LIOK https://m.edsoo.ru/7f41c292
OpPraHU3MOB
['eHeTHKA — HayKa O HACJIECTBEH-
11 HOCTH ¥ U3MEHYUBOCTH OpPTaHM3- 2 0.5 bubmmoreka LIOK https://m.edsoo.ru/7f41c292
MOB
12 3axonomeprocTH 10 1 bubanoreka IJOK https://m.edsoo.ru/7f41c292
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH M3MEHYHNBOCTH 6 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c292
14 I'enernka yenoBeka 3 0.5 bubanorexa I{OK https://m.edsoo.ru/7f41c292
15 Cenexiys OpraHU3MOB 4 1 bubmumoteka I{OK https://m.edsoo.ru/7f41c292
16 brotexwonorns i cHHTeTHYCCKAS 4 bubnmorexa LIOK https://m.edsoo.ru/7f41c292
OuoJtoTHs
17 PesepBHOE Bpems 1
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11 KJIACC (yray0JieHHbI YPOBEHB)

KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m ———— Beero KOﬁHTpO.]IbeIe H[%aKaneCKne 06PA30BATETBHbIC
padoTshI padoThI pecypesi
1 3apoxACHUE U PA3BUTUE IBOJIIOI[UOH- 4 bubnuoreka [JOK
HBIX MIPEACTABICHUI B OMOJIOTHN https://m.edso00.ru/7f41c292
2 Mukpo3BOIIOLHS U €€ PE3YIbTATHI 14 2 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 MakposBoronus 1 €€ pe3yybTaThl 6 bubmorexa LIOK
p H pesy. https:/m.edso0.ru/7f41c¢292
4 [IpoucxoxneHue u pa3BUTHE KU3HU HA 15 15 bubnmnorexka HOK
3emuite ' https://m.edsoo.ru/7f41c292
5 [IpoucxoxaeHne 4enoBeKa — 10 1 bu6nuoreka [IOK
AHTPOITOTEHE3 https://m.edsoo.ru/7f41¢c292
6 s oprasswios nazopramimen 3 05 ~  buOmorera IOK
b HOPTe . ' https://m.edsoo.ru/7f41¢c292
HBIX CHUCTEM C OKPY’KAIOIICH cpenoit
bu6nuoreka [IOK
! OprasH3mb! 1 cpesia OOuTaHHs ? 15 https://m.eds00.ru/7f41c292
. bubmuotexa [JOK
8 DKOJIOTHS BUJIOB U TOMYJISAIIUAN 9 0.5 https://m.eds00.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTUYECKUE 12 05 bubmmorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
10 Buocdepa — rinobanbHast skocucTemMa 6 https://m.eds00.ru/7f41c292
11 YenoBek M OKpyKaromas cpeja 6 bubmorexa LIOK
PYyatotai cpei https://m.eds00.ru/7f41c292
12 PesepBHOE Bpemst 8
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KpnTepml OICHUBaAHUA Oﬁy‘lalOIIII/IXCH

IlapameTp oueHuBaHus

| Ouenka

KpnTepIm H HOPMbI OI€EHKH 3HAHUH U yMeHI/Iﬁ 34 YCTHBIEC OTBETHI oﬁyqamumxca

OO6yyaromuiics 0OHapy>KMBaeT MOHUMaHUE MaTepuana, Mo-
KET CaMOCTOSATEIIEHO 000CHOBATh, CAMOCTOSATENILHO C(HOPMYITHPOBATH OT-
BET, IPUBECTU HEOOXOAMMBIE MPUMEPHI, OUTMOOK HE JOMYCKAEeT.

5 (OTJIMYHO)

OO6yuaromuiicsi oOOHapy>KUBAEeT MIOHUMAHUE MaTepuala, MOKET

C IIOMOUIBIO YYUTEJIE 000CHOBATh, CAMOCTOSTEIILHO CHOPMYITHPOBATH OT-
BCT, IPUBECTU HCO6XOI[I/IMI)I€ MNPpUMEPHI, JOITYCKACT CAMHUYHBIC OHII/I6KI/I,
KOTOPBIC CaM MCIIPABIISET

4 (xoporo)

OOyuaromuiics AaeT OTBET, B 1IEJIOM COOTBETCTBYIOILUIN TpeOOBaHUAM
OLIEHKH «5», HO JOIYCKAeT HETOYHOCTH B MOATBEPIKICHNUHN IIPABUII IIPU-
MepaMH U UCHPABIISET X C IOMOIIbIO YUUTENs, IOMyCKaeT OIIMOKH B pe-
4H, IIpU padoTe HaJ TEKCTOM JIOMycKaeT 1-2 ommnbKu, KOTOpbIe UCIIPaBIIs-
€T C TOMOULIBIO YUUTEIIS

3 (yIOBIETBOPHUTEIHHO)

OOGyuaromumiicss 0OHapyXKMBaeT 3HAHWE W MOHMMAHUE OCHOBHBIX ITOJIOKE-
HUU TEeMBbI, W3NlaraeT MaTepuai HEIMOJHO, HEeMOCIeA0BaTeNbHO, T0MyCKaeT
psAn oMOOK B PeUH, 3aTPYAHSICTCS CaMOCTOSTEIIEHO MPUBECTH TIPUMEPHI,
HYXKJaeTcs B MOCTOSIHHOM MOMOIIY YYUTES.

3 (yOBIETBOPUTEIHHO)

OOGyuaromuiicsi oOHapy>KUBAEeT 3HAHWE W MOHUMAHUE HE BCEX OCHOBHBIX
MOJIOKEHUW TEeMBI, U3JIaraeT MaTepHrall He MOJHO, AOMYyCKaeT Psii OIIHO0OK
B PEYH, 3aTPYTHACTCS CAMOCTOSTEIIFHO MPUBECTH MMPUMEPHI, HY)KIAeTCS B
MOCTOSTHHOM MTOMOIIN YYHUTETIS.

2 (HEey/IOBJIETBOPUTEIIHLHO)

OOyuaromuiics He ycBauMBaeT M HE PACKPHIBAET OCHOBHOE COJEpXKaHME
Martcpuraia; HEC 3HACT WM HC IMOHUMACT 3HAYUTCIBHYIO 4aCTh IIpPOrpaMm-
HOI0 MaTepuaia B Ipelienax MOCTABIEHHBIX BOIIPOCOB; HE JIENAET BHIBO-
JIOB U 0000IIeHNI; IpKU OTBETE Ha OJUH BOINPOC JIOMYyCKaeT Oosee ABYX

2 (Hey1OBJIETBOPUTEIILHO)




rpyOBIX OMMOOK, KOTOPhIE HE MOXKET UCIPABUTH Ja)Ke MPH MOMOILIHU YUH-
TEJIs.

Kpurepun u HOpMbI OlleHKY 3HAHUH M YMEHUIi 32 caMOCTOsATe/IbHbIe MMCbMEHHbIe H KOHTPOJIbHbIE

padoThI 00y4arOIIUXCS

PaboTta BeimosHeHa 0e3 OMMOOK WIIM JTOMYIIEHO He 0oJjiee OJHOT0 HEJNOo-
yéra; coOirofieHa KylnbTypa MUCBMEHHOM pedH, NpaBuia OQOPMICHHS
MUCBbMEHHBIX padoT;

5 (OTJIMYHO)

Pabora, BBIIOIHEHA TOJIHOCTHIO, HO MPH HAJMYMU B HEe He Oosee ABYX
OLIMOOK M OJIHOTO — JIBYX HEJIOUYETOB.

4 (xopo1o)

Pabota, BbINMOIHEHA TOJHOCTHIO, HO TIPH HAJTWYUHU B HEH 2 OMMOOK U 0J1-
HOTO — TPeX HEJIOYETOB.

3 (yIOBIETBOPHUTEIHHO)

[TpaBuIIbHO BBHIMOJHEHO HE MeHee 2/3 Bcell paboThl WK AOMyIIeHo He 0o-
Jee Tpex_ ommOOK M Tpex HemouderoB; 4 ommOOK 0e3 HEeJ04YeTOB, IMPHU
HaJIN4uy 4-6 HETOYETOB.

3 (yIOBIETBOPHUTEIHHO)

Brimonaeno 2/3 Beeit pabotel u gonymieHa 1-2 ommoOKHu.

2 (Hey1OBJIETBOPUTEIBHO)

Uuco ommOOK M HEJIOUETOB MPEBBICUIIO HOPMY JJIsL OLIEHKH «3)».

2 (Hey10OBJIETBOPUTEIBHO)

Yuurenb uMeeT [MpaBO IOCTABUTH YUCHUKY OLICHKY BBIIIC TOﬁ, KOTOpaAa MnmpeaycMoTpeHa «HOpMa-

MI,
€CIIM YYCHUKOM OPUTHHAJIBHO BBIITOJHEHA paboTa.

KoHTpPO0/1bHO-011€HOYHBIE PA00THI

Csoitire 85% 5 «OTINYHOY
oT 65 % 1o 85% 4 «xopouio»
ot 40% 1o 65% 3 (ymoBiieTBop)

meHee 40%

2 (Hey/IOBJIETB.)

Kputepuu u HopMbI OLleHKH 3HAHUI U YMeHHUIi 00y4arouuxcst 3a NpaKkTHYecKHe U J1a0opaTopHble

padoThI:

[IpaBUIBHO M CaMOCTOSITEIBHO OINpPECIICHA 1Ieb JaHHBIX padoT; padbora
BBIIIOJIHEHA B IIOJIHOM OOBEME C COOIIOIEHNEM HEOOXOMUMON IIOCIIEI0BA-
TEIBLHOCTH TIPOBEJICHUS ONBITOB M M3MEPCHHUI; CaMOCTOSATEIbHO, PallHo-
HAJIBHO BI)I6paHI)I 1 ITOATOTOBJICHBI JIs1 BBIITOJIHCHUS pa60T HeO6X0,HI/IMOG
000py/ioBaHWe; TPUBEJICHBI JaHHBIE pa0OTHI B YCIOBUSIX, 00eCredynBaro-

5 (OTIUYHO)




MIMX MOJy4YeHHE HanboJiee TOUHBIX Pe3yJIbTaToB;

BeimonHeHsl TpeOOBaHUS K OILIEHKE «5», HO OBUIO JOMYIIECHO OAWH- JBa 4 (xoporio)
HeJoYera.

BeimonHeHsl TpeOOBaHUS K OICHKE «5», HO OBUIO JOMYIIEHO TPU-YETHIPE 3 (yAOBIETBOPHUT.)
Hejo4era; He 6osee 0HON rpy0oii OMKMOKH U OJIHOTO HEJIOUETA.

Ecnu paboTa BBIIOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIIIOJHEHHOW YacTu 3 (y1OBJIETBOPHUT. )

TAKOB, 4YTO ITO3BOJIACT IIOJIYUUTDb HpaBI/IHBHHﬁ PE3YIbTAT U BBIBOJ, €CJIU B
X0[€ MPOBCACHH OIbITA 1 USMCPCHU ObLIH AONYIICHBI 2 OIIMOKH.

Ecnun pabota BbINoHEHA HE MOJTHOCTHIO, HO 0OBEM BBIIOJTHEHHOW YacTH 2 (HEeyIOBJIETBOPHUT.)
TaKOB, YTO MO3BOJISET MOJYUYUTh MPABUIBHBINA PE3yNbTaT U BBIBOJI; €CIU B
XO0J1e TIPOBEACHHMSI ONBITA M H3MEPECHUSI OBLITN JIOMYIICHBI 3 OMIMOKH.

CraBurcs, eciu paboTa BBIIIOJIHEHA HE MOJTHOCTHIO U 00BEM BBIITOJIHEHHOM 2 (HeyIOBJIETBOPHUT. )
YaCTH HE IO3BOJIAET CIENaTh MPABWIBHBIX BBIBOJIOB; €CIIU OIBITHI, H3ME-
pEHMsI, BBIYMCIICHUS, HAOMIOACHNS TPOBOAMIINCH HEMPABUIIBHO.

B Tex ciyuasix, Korja ydanmics oKas3aj OpUrHHAIBHBIN 1 HanOoJiee palroHaIbHBINA TOIX0/T K BBIITOJI-
HEHUIO

paboThI U B IIpoLiecce padoThl, HO HE N30eXkall TeX WM UHBIX HEJOCTaTKOB, OLIEHKA 3@ BBINOJIHEHHE pado-
THI 110

YCMOTPEHHIO YUUTENSI MOKET ObITh MOBBIIIEHA IO CPABHEHMIO C YKA3aHHBIMU BBIIIIE HOPMaMH.

Kpurepun u HOpMBI OLICHKH 3HAHUM ¥ YMEHHUI 00y4aromuxcs
3a Ha0J1I0JeHHEeM 00bEeKTOB:

[IpaBunbHO MpoBOAATCA HAOIIOJEHUS 10 33JaHUI0 YUUTEIS; BBIIACISIOTCS 5 (oTIM4HO)
CYIIIECTBEHHBIE MTPU3HAKU Y HAOII0JaeMOro 00bEeKTa, MpoIlecca; TPaMOTHO
0hOpMIIAIOTCSL pe3yJbTaThl CBOMX HAOMIOACHUH, NenaroTcs 0000IIeHMUS,
BBIBO/IBI;

[IpaBunibHO TIPOBOASTCS HAOJIIOACHHUS TI0 33JaHUI0 YUUTEIIS; JOMYCKAOTCS 4 (xoporo)
HETOYHOCTHU B X0Jie HAOIIOJCHHMIT; HEOPEKHO WU HETOYHO OPOPMIIIOTCS
pe3yabTaThl HAOIIOICHUH;

Jlonmyckatorcst ofHa rpy06as  omuOKa UM HETOYHOCTh B IPOBEACHUU 3 (YAOBJIETBOPUT.)
HaOJI0/IEHUH 110 3a/IaHUI0 YYUTENIs; IPU BbIIECJICHUH CYIECTBEHHBIX MpU-
3HAKOB y HaOJII0J1aeMOro o0BbEeKTa, MPOIecca HA3hIBAIOTCS JIUIIb HEKOTO-




pbI€ U3 HUX

I[OHyCKaIOTCSI ABEC FDV6BIC OIJ_II/I6KI/I HWJIM HCTOYHOCTU B IIPOBCACHHUU
HaOJIFOICHUH 10 3aJTaHUI0 YYUTEISl; IPH BBIICICHUN CYIIECTBCHHBIX MPH-
3HAKOB y HAOIIOAaeMOro 00BEKTa, Mpollecca Ha3bIBAIOTCS JIUIIh HEKOTO-
pbIe U3 HUX

3 (yAOBIETBOPHUT.)

Jlomyckarorcst Tpu rpyOble OMMOKY B MPOBEICHUU HAOIIOJCHUN 1O 3a/a-
HUIO YYUTEIIS; HEMPABUIBHO BBIICISIFOTCS MPU3HAKKA HAOJI01aeMOro 00b-
€KTa, TpoIecca; MOMYCKAITCS TPU TPyOble OMMOKH B O(OPMIICHUH pe-
3yJIbTATOB HAOJIFOJICHUH U BBIBOJIOB.

2 (HEeyOBJIETBOPHUT.)

JomyckatoTcs 4deTbIpe rpyOble OmMOKH B MPOBEACHUU HAOIIOJCHUN 10
3a/IaHUI0 YYUTEJNS; HEMPABWIBHO BBIICISIOTCS MPU3HAKH HAOII01aeMOTro
0o0BeKTa, Tmporiecca; JOMyCKAIOTCs YeThipe TpyObie ommOKu B odopmie-
HUU PE3yJbTaTOB HAOIIOICHUI U BHIBOJIOB.

2 (Hey1OBJIIETBOPUTEIIBHO)




