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MHOACHUTEJBHAS 3AIIUCKA

[Ipu pazpaOoTke nporpamMMbl IO OHOJIOTUU TEOPETUUECKYIO OCHOBY ISl OLIpEE/ICHUs I10AX00B
K (QopMupOBaHHIO colepkaHusi ydeOHoro mnpeamera «buonmorus;» cocTaBWIM: KOHLENTYyaJbHbIC
nonoxenus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENeH, COAepKaHHs, Pe3yIbTaTOB OOyYeHHS H
TpeOOBaHMI K YPOBHIO IOJATOTOBKU BBIIYCKHHMKOB, IIOJIOKEHHsI 00 OOIMX LeNAX M NpPUHLUIAX,
XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHME CHCTEMBbl CpefHero odiero odpaszoBaHusi B Poccuiickoit
Oenepanyn, a TakKe MOJIOKEHUS 0 crennpuKe OMONOTuH, e 3HaYeHUH B MO3HAHUH YKMBOH MPUPOABI U
o0eCreyeHn! CyLIECTBOBAHUS ueoBeueckoro obmecTBa. CorylacCHO Ha3BaHHBIM  I1OJIOKEHMSM,
oIpeJiesIeHbl OCHOBHBIE (DYHKIIMH IPOrPaMMBbl 10 OHOIOTHH U €€ CTPYKTYpa.

[IporpamMa mo Owonoruu AaéT MpeACTaBICHUE O IeNsaX, 00 oOmed cTparermu OOydeHHs,
BOCIIUTAHUSI W Pa3BUTUSI OOydyaromuxcs cpeacTBaMu y4deOHOro mpeamera «buomorus», ompenenser
o0s13aTeNIbHOE MIPEAMETHOE COJIEpXKAHUE, €r0 CTPYKTYpY, DPACHpelesieHHe II0 paszfeiaM U TeMau,
PEKOMEHIyeMYI0 TIOCJIC0BATEIbHOCTh M3YUEHHsI Y4eOHOro MaTepuaia ¢ y4ETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CcBsi3el, JIOTHKH 00pa3oBaTeILHOTO rporecca, BO3PaCTHBIX
0COOEHHOCTEH 00yJaIOITIXCSI.

B mporpamMe mo OMOJOrMH TaKKe YUUTBIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM JMYHOCTHBIM,
METaIrpeIMETHBIM U TIPEAMETHBIM pe3yibTaTaM 00ydeHUs! B (JOPMHPOBAHHM OCHOBHBIX BUAOB y4eOHO-
MO3HABATEIbHON  JIEATEIbHOCTH/y4eOHBIX NEHCTBUM 0O0ydaromuXcs IO OCBOGHUIO  COICPIKAHUS
OMOJIOTHYECKOT0 00pa30BaHMUSL.

B nporpamme mo Owuomormm (10-11 kmaccel, ©a30BBI ypOBEHB) peaJH30BaH MPUHIIHII
MPEEMCTBEHHOCTH B M3yYeHUH OMOJIOTHH, OJarogaps Yyemy B HEH MPOCMaTpUBAETCS HAINIPABICHHOCTh Ha
pasBUTHE 3HAHWH, CBSI3aHHBIX C (DOPMUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpHUCHTAIMH JTMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTaBICHUH O 370pOBOM 00pase KHU3HU H
OCcpe)KHBIM OTHOILICHHWEM K OKpyXKaromied mnpupofHoil cpexne. [losTomy Hapsimy ¢ u3ydeHUEM
00111€0M0JIOTHUECKUX TEOPHil, a TAK)KE 3HAHUI O CTPOCHMH >KUBBIX CHCTEM PA3HOTO PAaHIa U CYLIHOCTH
OCHOBHBIX MPOTEKAIOUIMX B HHUX MPOLECCOB B IMporpamMme IO OHOJOIMH YJIEJICHO BHHMaHHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHUW B IMOBCEIHEBHOW JKM3HU JUIS PEUICHUS MPUKIAIHBIX 337ad, B TOM
yucie:  NpOQWIAKTHKH — HACJIEACTBEHHBIX — 3a00JIeBaHW  YeloBEKa,  MEIUKO-TEeHETHYECKOTro
KOHCYJIbTUPOBaHUs, OOOCHOBAHHUSI 3KOJOIMYECKH LEIeCOO0Pa3HOro IOBEACHUS B OKpY’Karolei
NIPUPOIHON cpelie, aHANN3a BIUSHUS XO3IHCTBEHHON JICSITEIbHOCTH YEIOBEKa Ha COCTOSHUE MTPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAaHUS K PUKJIATHON HANPaBICHHOCTH y4eOHOTO mpeaMeTa
«buosorus» MPOAUKTOBAHO HEOOXOANMOCTBIO OOECIICUEHHUS] YCIOBUM JUIsl pEIleHHs OJHOW W3
aKTyaJlbHBIX 33Ja4y LIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas npeamnosaraeT GopMupoBaHue y
0o0yYaromuxcsi  CIOCOOHOCTH — aJIaTHPOBAThCcss K M3MEHEHMSIM  JIMHAMHYHO — Pa3BUBAIONICTOCS
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHe cpeaHero oOmero oOpa3oBaHMsi 3aHUMaeT BaxHoe Mecto. OHa
obecrieurBaeT GOPMHUPOBAHKE Y OOYUAIOIIMXCS TIPEICTABICHHI O HAYYHOW KapTHHE MHpa, paCIIUPSET U
00001IaeT 3HAHUSI O KUBOH MPHPOJE, €€ OTIMYMTENBbHBIX NMPH3HAKAX — YPOBHEBOH OpraHu3alid U
3BOJIONMHK, CO3MaéT yCIOBUS JUIs: IIO3HAHUS 3aKOHOB JKMBOM  HpUpOAbl,  (OPMHPOBAHUS
(YHKIIMOHAILHOW TPAaMOTHOCTH, HaBBIKOB 3JIOPOBOTO M 0e30macHOro obpasza KH3HH, 3KOJIOTHYECKOTO
MBIIIICHHS, IIGHHOCTHOTO OTHOIICHHUSI K )KUBOW TIPUPO/IE U YCITOBEKY.

Bosbiioe 3HaueHwe OMOIOTHS MMEET TAKXKe Ul PEIICHHS BOCIMTATEIbHBIX U PAa3BHBAIOLIMX
3amad  cpepHero oOumiero oOpa3oBaHus, couuanuzanMu oOydaromuxcs. M3ydenume Owmornorun
obecrieyrBaeT  ycJIOBHsL  JUIS  (POPMHUpPOBAHMS  MHTEIUICKTYQJIbHBIX, KOMMYHHKAIIMOHHBIX |
MH(QOPMALIMOHHBIX HABBIKOB, 3CTETHYECKOM KyJIBbTYpBI, CIIOCOOCTBYET HWHTErpalMy OHOJOrMYECKHX
3HAaHUH C MPEICTaBICHUAMH U3 APYTrUX YIeOHBIX IPEAMETOB, B YACTHOCTH, (DU3NKH, XUMHHU U reorpaguH.
HaszBanHble monioykeHHs: O NMpeJHa3HAYCHUH Y4eOHOro mpenMeTa «BHONOTHS» COCTABUIIM OCHOBY JUIS
oTpeseNieHus] TIOJXO0M0B K OTOOPY W CTPYKTYPHPOBAaHUIO €ro COAEpP)KaHWSA, MPEICTaBIEHHOTO B
nporpaMMe 1o OHOJIOTHH.

Ot6op comepkanust ydaeOHOTO TipenMera «buomorwmsi» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3HIIUI KyJIBTypOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUHM C KOTOPHIM 00YYarOIIHecs JOJKHBI OCBOUTH
3HaHUSI U yMEHHs, 3HauuMble A5 (OpMHUpOBaHUS OOWICH KyJIBTYpbI, ONPENEIIONINE aJeKBaTHOE
MIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled MPUPOJHON cpelie, BOCTpeOOBaHHBIC B MOBCEJTHEBHOM XH3HHU U
MpaKTHYECKOH nesrenbHocTH. Oco00e MecTo B ATOM CUCTEMEe 3HAHWW 3aHMMAIOT JIEMEHTHI CO/Iep KaHus,
KOTOpbIE CIy)aT OCHOBOW [uisi (OpPMHUpPOBAHUSI MPEJCTABICHUH O COBPEMEHHOW €CTEeCTBEHHO-
HayYHOMKApTHHE MHpa W IICHHOCTHBIX OPUEHTALMSIX JMYHOCTH, CIOCOOCTBYIOLIIMX T'yMaHHU3aLUH
OMOJIOTMYECKOro 00pa30BaHMUsL.



CTpyKTypHUpOBaHHE COACPKAHUSA y4eOHOro Marepuajia B TporpaMMe II0 OHOJOTHH
OCYIIIECTBIICHO € YYETOM MPHOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIIMYHUTENLHBIX OCOOCHHOCTSX KHBOM
NpUPOAbI, 0 €€ YPOBHEBOW OpraHM3allM U HBOJIOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKTYpe Y4eOHOTO
npeameTa «bruoorus» BBIACICHBI CIEAYIONINE CoAepKaTebHble TUHUU: «bronorus kak Hayka. MeTosl
Hay4YHOro TO3HaHus», «Kierka kak Owonormyeckas cucreMay, «OpraHu3sm Kak OuoJorHuecKast
cucrema», «CucreMa W MHOrooOpasve OpPraHHYECKOro MHUpay, «IBOJIONHUS JKUBOW MPHUPOIBIY,
«DKOCUCTEMBI U TIPHUCYIIIE UM 3aKOHOMEPHOCTHY.

Lenp wu3ydenust ydeOHoOro mpenmera «buonorusi» Ha 0a30BOM YpOBHE — OBJaJICHHE
00yYarOIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAILHOW OPTaHU3AIINHU )KUBBIX CHCTEM Pa3HOTO paHTa
U MPUOOpETeHUEe YMEHUH MCIOIb30BaTh ATH 3HAHUS JAJIsl TPAMOTHBIX ACHCTBHI B OTHOILIEHHH OOBEKTOB
JKUBOW MPHUPOJIBbI M PELICHHUS Pa3IMYHbBIX )KU3HEHHBIX TPOOIIEM.

JocTmwxenne 1einu W3ydeHuss ydeOHoro mpenmera «buonorms» Ha 0a30BOM  ypOBHE
o0ecrieyrBaeTCs peUICHUEM CIISAYIONINX 3a1au:

OCBOCHHE OOYYAIOUIMMHUCS CHCTEMbl 3HAHUH O OMOJIIOTHYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBHJIaX, CIYXKalUX OCHOBOH JUisi (hOPMHPOBAHUS TIPEICTABICHUNA O
€CTeCTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOI'O MO3HAHUS, CTPOCHUH, MHOT000pa3Hu W
0COOEHHOCTSX KHMBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3aIMH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIC/IOBAHUSAX B OMOJIOTHH;

dbopmupoBaHue y O0Oy4aroIIUXCs [O3HABATENLHBIX, HWHTEIUICKTYAIBHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpolecce aHann3a AaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMU HAy4YHBIX B3IJISJOB, HICH U
MOoAXO0A0B K U3YUYCHUIO KMBBIX CUCTEM PAa3HOI'0 YPOBHSA OpraHnU3aliuu;

CTaHOBJIICHHE y OOydaromuxcs oOIeld KylbTypbl, (QYHKIIMOHATIBHON TPaMOTHOCTH, Pa3BHTHE
YMEHUI OOBSICHSITh U OLICHUBATh SIBJICHUSI OKPYKAIOIIET0 MUPa )KUBOM MPUPOALI HA OCHOBAaHUH 3HAHUH 1
OIlbITa, MMOJYUYCHHBIX IIPU U3YUCHUN 6I/IOJ'IOFI/II/I;

(dbopmupoBaHue y 00yJYarOIUXCsl YMCHUN WILTIOCTPUPOBATH 3HAUYCHUE OMOJIOTHUECKUX 3HAHUN B
MPAaKTUYCCKOW JIEATENLHOCTH YEJOBEKa, Pa3BUTHU COBPEMEHHBIX MEJAMIUHCKMX TEXHOIOTHH U
arpoOHUOTEeXHOJIOT A,

BOCIIUTAaHHUEC Y6C)K,I[éHHOCTI/I B BO3MOKHOCTH IIO3HAHHS YEJIOBEKOM JKHUBOU IMpUpOabI,
HEOOXOUMOCTH OEpe)KHOTr0 OTHOIICHUS K HEW, COONIIOJICHUS STHYSCKHUX HOPM TpPU MPOBEIACHUH
OHOJIOTMUYECKHX UCCIIEeTOBAHUIA;

OCO3HAaHUEC NI ECHHOCTH 6I/IOJ'IOFI/I‘ICCKI/IX 3HAHUN Jid  TIOBBILICHUA YPOBHA 3KOJIOTHYECKOMN
KYJBTYPBI, /11 (JOPMUPOBAHUS HAYIHOT'O MHUPOBO33PCHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHMA M YMEHHH B TIOBCEJHEBHON IKH3HHM JJISI  OICHKH
MOCJIEJICTBAN CBOEH JESATEIBHOCTH TI0 OTHONICHUIO K OKPYKAaloIe cpejie, COOCTBEHHOMY 37I0pPOBBIO,
o0ocHOBaHUE U COOTIOICHNE Mep TIPOPUIAKTUKH 3a00TICBaHHIA.

B cucreme cpennero obmiero oOpaszoBanus «buonorusy, u3ydaemass Ha 0a30BOM YpOBHE,
SIBJIIETCSL  00s3aTEIbHBIM ~ yYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB NPEIMETHOH o0iactu
«ECcTeCTBEHHO-HAyUHbIE NIPEMETHD.

Jlns u3ydeHuss OMOJNOTMH Ha 0Aa30BOM YpPOBHE CPEIHEro oOIIero oOpa3oBaHHs OTBOJMTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Hefeno).

COJEPKAHUE OBYYEHUSA
10 KJIACC



Tema 1. buoJiorusi Kak HayKa.

buonornst kak Hayka. CBsi3p Owonormu c OOIIECTBEHHBIMH, TEXHHYECKUMH W JIPYTHMH
€CTECTBCHHBIMH HayKaMH, (PUI0CO(UEH, STUKON, 3CTETUKOW U TipaBoM. Poiib Onosoruu B popMupoBaHUn
COBPEMEHHOW HAay4YHOU KapTuHbI Mupa. Cucrema OUOJIOTHYECKHUX HAYK.

MeToapl TIO3HAHHUS JKUBOW TPHPONBI (HAOMIOJEHHME, AKCIEPUMEHT, ONFCaHWE, H3MepeHHe,
KJTaccu(uKaIys, MOJICTUPOBAHNE, CTATHCTHYECKAst 00padOTKa JaHHBIX ).

JdemoHcTpauuu:

Iloptpetsl: Y. apBun, I'. Menaens, H. K. Konbuos, Jx. Yorcon u @. Kpuk.

Tabmuip! 1 cxeMbl: «MeToab! TO3HAHUS KUBOH TPUPOIBI.

JlabopaTopHble M MPpaKTHYeCKHe PadOTHI:

[IpakTnueckass pabora Ne 1. «Mcronb30BaHue  Pa3IMYHBIX ~ METOAOB  IPH  H3YUYCHHUH
OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OPTraHU3aLMA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Ouojaoruu. OTINYHE KUBBIX CUCTEM OT
HEOPraHUYEeCKOU MPUPOJIbI.

CpoiicTBa OmocucTeM M WX pa3HOOOpasve. YPOBHH OpPraHM3alWN OWOCHCTEM: MOJIEKYJISPHBIi,

KJICTOYHBIH, TKaHEBBIN, OPraHU3MEHHBIH, MOMYISIMNOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6moreoneHOTHYICCKN ), OMOCHEPHBIH.
JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC IPU3HAKH KU3HI», «Y POBHU OPraHU3aIUH )KUBOH MTPUPOIBI».

O6opynoBanue: Mozenb Monekynbsl JTHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHYECKUI COCTaB KJIETKU. XMMHUYECKUE 3JIEMEHThI: MAaKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Boaa
Y MUHEpaJIbHbIE BEIIECTBA.

OyHKINY BOJIBI 1 MUHEPAIBHBIX BellecTB B KieTke. [lomnepxanre ocMoTrHaeckoro Oanranca.

benku. CocraB u cTpoeHne OeiaxoB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHumbie U
3aMEHHMbIE AMUHOKHCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OCIKOBOW MOJEKYIbI
(mepBUYHas, BTOpUYHAS, TPETUYHAS W YETBEPTHUHAsl CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GpyHKIINN OEIKOB.

depmeHThl — Ouosnormueckue Katamuzaropbl. CTpoeHue QepMeHTa: aKTHBHBIM —IICHT,
cyoctparnas cneunpuuHoctb. Kodepmentsl. Butamunbl. Ortiaudus (epMEHTOB OT HEOPraHMYECKHX
KaTaJln3aTOPOB.

YrneBoabl: MoHOcaxapuabl (TUIFOKO3a, pubo3a ¥ JIE30KCUpH003a), aucaxapuibl (caxaposa,
JIAKTO32) W ToJIMcaxapu/ibl (Kpaxmal, TITUKOTeH, 11eJUTI0103a). bruonorndeckne QyHKIMN YTriIeBOIOB.

Jlununer: Tpurmunepuabl, gochomunuapl, crepoussl. ['mapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonornueckne ¢yaknun nunumaoB. CpaBHEHHUE YIIIEBOAOB, OENKOB M JIMIUAOB KaK WCTOYHUKOB
SHEPTHUH.

Hyxnennossie xucnotel: JIHK m PHK. Hykineotuasl — MOHOMEpPHI HYKJIECHHOBBIX KHCIIOT.
Crpoenue u pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n GpyHKIum.

Hutonorust — Hayka o kierke. Kiietounast Teopust — mpuMep B3auMoJIeHCTBUS uael 1 (HakToB B
Hay4YHOM MO3HAHUU. MeTO/Ibl U3yUeHHS KIIETKH.

Kretka kak menoctHas »kuBas cuctema. OOIye TpH3HAKK KIIETOK: 3aMKHYTash HapyKHas
MeMOpaHa, Mosiekybl JIHK kak reHerndeckuii anmapart, cuctemMa cuHTe3a Oeska.

Tumbl  KIETOK:  JyKapuoTHuUeckass W mpokapuoTndyeckas. (OcCoOCHHOCTH  CTpPOCHHs
MPOKapHOTHYeCKOH KieTkn. Kierounas crteHka Oaktepuit. CTpoeHHE SyKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOH, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIHMKC, WX (QYHKIHH.
[TnasmaTtrueckass MmeMOpaHna, e€ cBoiicTBa u ¢pyHkiuuu. [{uromnazma u eé opranonipl. OHOMEMOpPaHHBIC
opra"ouas! kierku: OIIC, ammapar I'onbmxu, sm3ocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIPHH, TIACTUABL. [Iponcxoxkaenne MUTOXOHAPUN U TIacTuA. Buasl mmactua. HememOpanHbie
OpPraHOWABl KIETKH: PHUOOCOMBI, KJIETOYHBIM WEHTP, HEHTPUOIH, PECHUYKH, KIYTHKH. DOYHKINU
OpraHoOW0B KJIETKH. BrimroueHus.

SAnpo — perynsaTopHblii neHTp kietku. CTpoeHue sapa: siiepHas o0ojiouKka, KapHoIluiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancropT BemecTB B KIETKE.

JdeMoHcTpanmnu:




Hoptpertsr: A. Jlesenryk, P. I'yk, T. lIBarn, M. lnetinen, P. Bupxos, /Ix. Yorcon, @. Kpux,
M. Yunkunce, P. @panxiun, K. M. bap.

Jnarpammsl: «Pacnipenenenne XMMUYECKUX 2JIEMEHTOB B HEKUBOU npupone», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOM MPHUPOJIEN.

Tabauuel u cxembl: «llepuoguueckast Tabnuna XMMUYECKUX 3JI€MEHTOBY», «CTpOCHHE MOJICKYJIbI
BO/b, «bnocuHTes Oenka», «CtpoeHne Mosekynbl Oenka», «Ctpoenmne ¢epmenTa», «HykienHOBbIE
kucaotel. JTHK», «Crpoenne monekynasl ATd», «CtpoeHune sykapuoTHUecKOM KieTkw», «CTpoeHue
JKUBOTHOH KJIeTKn», «CTpoeHHE pacTUTENbHON KiIeTKu», «CTpoeHHe IPOKAPUOTHYECKON KIETKNY,
«CtpoeHue sapa KISTKI», «YTIeBOIb», «JINmuab.

O6opyaoBaHue: CBETOBOM  MHUKPOCKOI, OOOpyAOBaHHME [Jisi NPOBEACHHS  HAOJIIOICHHIA,
M3MEPEHH, IKCIIEPUMEHTOB, MUKPOTIPENapaThl PACTUTENBHBIX, )KUBOTHBIX H OAKTEPUATBbHBIX KIETOK.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

Jlabopatopnas pa6ora Ne 1. «M3yueHne KaTaluTHYECKONH aKTHMBHOCTH ()epMEHTOB (Ha MpHUMepe
aMuIIa3bl WK KaTalasbl)».

Jlaboparopnas padora Ne 2. «M3ydeHne cTpoeHUs KIETOK PACTeHUH, )KUBOTHBIX M OaKTepHil IO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemIecTB, WM MeTadoNMm3M. ACCUMUIIAIUS (TUIACTUYSCKUA OOMEH) M JTHUCCHMUIISITNS
(aHEpTeTHYECKHii 0OOMEH) — JIBE€ CTOPOHBI €IUHOIO Ipolecca MeTadomu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B IOHUMaHUH METa00IH3MA.

Tunber oOMeHa BenecTB: aBTOTPo(dHBIN U reTepoTpodHsbIid. Poibs GpepMeHTOB B 0OMEHE BEIECTB U
MPEBPALCHUN 3HEPTUU B KIICTKE.

dotocunres. CetoBas u TeMHOBast Pa3bl poTocuHTe3a. Peakunu Gorocunresa. DPPeKTHBHOCTL
¢dorocunTe3a. 3HayeHne GoTOCHHTE3a ISl )KU3HU Ha 3emuie. BiusHue ycinoBuii cpeibl Ha GOTOCHHTE3 H
CHOCOOBI MTOBBILIEHUS €0 IPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.

XeMocHHTe3. XeMOCHHTE3NpYoIre 0akTepun. 3HaueHHe XeMOCHHTEe3a JUIsl )KU3HU Ha 3eMIle.

OHepreTudeckuii oOMeH B KJeTKe. PaclieruieHue BelIecTB, BBIICICHHE W aKKyMYJIHPOBaHUE
SHEpPIUu B KJIETKE. DTarbl dHepreTuueckoro oomena. [nukonus. bpoxkenue u ero Bunbl. KuciopogHoe
OKHCIICHHWE, WM KIeToyHoe JeixaHue. OxuciurtensHoe (ocdopunupoBanue. IPPeKTHBHOCTH
9HEPreTHYECKOr0 OOMEHA.

Peaknun matpuunoro cuntesa. ['enernyeckas undopmarms u JJHK. Peannzanus renetudeckoi
nHpOpMAIH B KJIeTKe. | eHeTHUecKnii Ko/l M ero cBoicTBa. TpaHckpunmus — MaTpudaHblidi cuaTe3 PHK.
Tpancnsauus — OuocunTtes Oenka. Dtanbl TpaHchsuuu. Koguposanue amuHokucior. Ponbs pubocom B
OnocuHTe3e Oenka.

Hexknerounsle ¢opmbl xu3HU — BUpychl. Mctopust otkpeiTus BupycoB (. . MiBaHOoBcKwii).
OcoOEeHHOCTH CTPOCHHUS M KU3HEHHOTO IIUKJIa BUPYCcoB. bakrepuodaru. bonesuu pacteHni, "KUBOTHBIX U
4enoBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynoneduimra yenoseka (BUY) — Bo30ynurens CITNda.
OOparHasi TpaHCKpHWIIIUS, peBepraza © uHTerpasza. [IpodunakTuka pacnpocTpaHeHHS BUPYCHBIX
3a00IIeBaHUH.

JdemoHcTpauuu:

Hoptpetsr: H. K. Koneios, J. W. MBanosckwii, K. A. Tumupsizes.

Tabmuner u cxembl: «Tunpl nutaHusy, «Metadomuszm», «MUTOXOHIPU», «DHEPreTUYECKUI
oOmen», «Xiopomnact», «Dotocunresy», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHMpPOBAHUE TEHA»,
«Cunre3 Oenka», «['eneTnyeckuii Koa», «Bupyce», «bakrepuodarm», «CTpoeHHe M KU3HEHHBIA UK
Bupyca CII1/]a, 6axteprodaray, «Permukamus JHK».

Oo6opynoBanue: Moaenu-ammiukanun «Y nsoenue [IHK u tpanckpunmsy», «bruocnHTe3 Oemkay,
«Ctpoenue KIeTKn», Mmoaenb cTpykTypsl JTHK.

Tema 5. Pa3mHoxkeHHe U HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1MKI, WM JKU3HEHHBIH LMK KiIeTku. WHTepdasza um  muto3. Ilpoueccsl,
npoTekatomniie B naTepdaze. Permmmkanus — peakuus matpuuHoro cuaTe3a JJHK. Crpoenne xpomocom.
XPpOMOCOMHBINM HA0Op — KapUOTHIL. JIUIUIOMIHBIM M TaIUIOUIHBIN XPOMOCOMHBIC HA0OPBI. XPOMATHIBI.
{nTomornyeckre OCHOBBI Pa3MHOMXKEHUSI 1 MHAWBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

JHenenne xietkn — muto3. Cragum muto3a. llporecchl, MpoucXoasiue Ha pas3HBIX CTaaNsAX
MHTO03a. BHONOrM4eCKUil CMBICT MUTO3A.

[IporpamMmmupyemasi ru6eb KIETKH — aromnTo3.




@DopMbl pa3MHOXKEHHUS] OpPraHU3MOB: Oecriojioe M Ios1oBoe. Buapl Oecnonoro pasMHOXKEHHUS:
JeJIeHHe HaJBO€, IIOYKOBAaHME OJHO- ¥ MHOIOKJIETOYHBIX, CIIOPOOOPAa30BaHME, BETrETATUBHOE
pazMHOkeHue. VIcKyCcCTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €10 3HAUE€HUE JUISI CEIEKIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIOIOTO.

Metios. Ctaguu Meito3a. IIporiecchl, mpoucxomsmyue Ha CTaausix Meiosa. [loBenerrne XxpoMocoM
B Meito3e. Kpoccunrosep. buonoruueckuii cMbIC M 3HaUeHUE Meio3a.

'ameTorene3 — mporecc 0oOpa3oBaHUsl TOJOBBIX KIETOK Y JKHBOTHBIX. llONOBBIE >KeJe3bl:
CEMEHHHUKH ¥ suaHuKH. OOpa3oBaHNe U Pa3BUTHE TOJOBBIX KIIETOK — raMeT (CIIepMaTO30H I, STHIICKICTKA)
— cmnepMaroreHe3 u  oBoreHe3. (OCOOEGHHOCTH CTpPOEHMsI SHLEKJIETOK M CHepMaTO30MIOB.
OnnonotBopenue. [lapreHorenes.

WnpuBuayansHoe pasBuTHE (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (dMOpHOreHe3). DTarlbl
SMOPHOHAJIBHOTO PA3BUTHSL y II03BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTPyJsALuUsl, OPraHOI'CHE3.
[TocTomMOpuoHanbHOEe — pa3BUTHE. THUMBI  MOCTAMOPHOHAJIBHOTO  Pa3BUTHSA:  OPsAMOE, HEMpsIMOe
(mmunHoYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pactenuil. OHTOreHe3 LBETKOBOTO PACTEHUs: CTPOCHHE CEMEHHM, CTaauu
pa3BUTHS.

JdemoHcTpaumu:

Tabmumner u cxembl: «DOpMBI  pa3MHOXKEHHSI OpPTaHU3MOBY», «JIBOWHOE OIIOJOTBOPEHUE Y
[BETKOBBIX pacTeHui», «BereraTmBHOe pa3MHOKEHHE pacTeHUiD», «JleneHne KieTku OakTepuii»,
«CTpoeHre TOJOBBIX KIETOK», «CTpoeHue XpomocoMbly, «Kmerounsiii mukimy, «Pemmukarus JJTHK»,
«Muro3sy, «Meiozy, «IIpsimoe u HenmpsiMoe pa3BUTHEY», «]'aMETOTeHE3 Y MIICKOMUTAIOIIMX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTCHE3a.

OO6opynoBaHue: MUKPOCKOI,  MuKponpenaparbl  «CriepMaTo30uabl  MIICKOIIMTAIOIIETOY,
«SinexneTka MieKonuTaromero», «KapnoknHe3 B KIIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-
amuakanus «/lenenne xinerkm», moaens JJHK, Monens meTadazHoii XpoMOCOMEI.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

JlabopartopHas padora Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIpENapaTax».

Jlabopatopuass pabota Ne4. «lU3ydyeHuwe CTpOCHHsSI TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjiecTBEHHOCTh M U3MEHYHBOCTb OPraHU3MOB.

[Ipeamer u 3agaun reHeTHKU. VicTopus pa3BUTHs TeHETUKH. Ponb muronoruu u sMOpHOSIOTHH B
CTaHOBJICHUM TEHETHKH. BKiiaj poccHilCKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTobl
TFeHETUKH  (TMOpUIOJIIOTUYECKUH, LUTOreHETHYECKUH, MOJIEKYJsipHO-TeHeTHYeckuii). OCHOBHBIE
TEHETHYECKHUE MOHATHS. | 'eHeTHUecKass CMMBOJINKA, HCITOJIb3yeMasl B CXeMaX CKpEIUBaHUI.

3aKOHOMEPHOCTH HACJIEJIOBAaHHS TPU3HAKOB, ycTaHOBJIeHHBbIe . MenaeneM. MoHoruOpumHoe
CKpelrBaHue. 3aKOH eJMHO00pa3usi THOPUI0B NepBOro mokojeHus. [IpaBuwio joMuHUpOBaHUs. 3aKOH
pacIleIuIeHns] IPU3HAKoB. [ ' nnore3a ynucToTsl raMeT. [1osIHOe 1 HEMOJIHOE TOMHUHUPOBAHHUE.

Jurn6puanoe CKpeIlliBaHue. 3aKOH  HE3aBUCHUMOTIO HaCJIEJIOBAHNS  TPU3HAKOB.
[luToreHeTUYeCKHEe  OCHOBBI ~ JWTUOPUIHOTO  CKPENIMBAHUA.  AHATU3UPYIOIIEE  CKpEIIUBaHUE.
Hcnonb30BaHNnEe aHATM3UPYIOIIETO CKPEIIMBaHUS AJIsl ONPEICIICHUS] TEHOTHIIA OCOOH.

CuennieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cueruieHHOMY HacleJIOBaHUIO
reHoB. Hapyienue clieruieHust TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPHs HACIIEACTBEHHOCTH. | €HETHUECKNE KapThI.

I'enetnka moma. XpoMOCOMHOE ONpEJeNIeHuEe TMoja. AYTOCOMBI W IOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe M reTeporaMeTHble Opranu3Mbl. HacieoBanue mpu3HaKoB, CHETUIEHHBIX C MTOJIOM.

N3menuuBocTh. Buibl M3MEHUMBOCTH: HEHACIEJCTBEHHAass U HacyielcTBeHHas. Poiib cpenbl B
HEHAaCJIeZICTBEHHOMN WU3MEHYHUBOCTH. XapakTepucTika MOJIU(PHUKALMOHHON M3MEHYMBOCTH.
BapuauvonHnsiii psinq v BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KojaudecTBeHHbIE U
Ka4yeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBAa MOJM(PHUKAIIMOHHONW H3MEHUYNBOCTH.

HacnenctBennas, niy reHOTHIIMYECKas, M3MEHUYUBOCTh. KOMOMHAaTHBHAS M3MEHYMBOCTh. Meio3
MW TIOJOBOW TMpolecc — OCHOBa KOMOMHATHBHOW HM3MEHYMBOCTH. MyTalMOHHAs H3MEHYHBOCTb.
Knaccugpukanust Myranuii: TEeHHbIE, XPOMOCOMHBIE, T€HOMHbIe. YacTtoTa ¥ TPUYHHBI MYTaIHU.
Myrarennble  (GakTopbl. 3aKOH TOMOJOIMYECKHX PsJIOB B HACIEJCTBEHHOW un3MeHunMBocTH H.
. BaBunoga.

BHGSIJIepHaSI HaCJICACTBEHHOCTh U HU3MECHYUBOCTbD.




I'enetuxka wuyenoseka. Kapuorun uyenoBeka. OCHOBHbIE METOIbl TE€HETUKU 4EJIOBEKa:
IFCHEAIOTHYCCKHM, OJM3HCIOBBIM, ITUTOICHETHYCCKUN, OMOXUMHUYECKUU, MOJICKYJSIPHO-TCHETUYCCKUIA.
CoBpeMEHHOE OINpeAeTeHNEe TE€HOTHIA: ITOJHOI€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
grcie ¢ nomomreto [11[P-ananu3a. HaciiencrBenHsie 3a00iieBaHus YeNIOBEKA: TEHHBIC 00JI€3HU, OOJIC3HU C
HACJICAICTBEHHONW MPEIpPacIOOKEHHOCTBIO, XPOMOCOMHbBIE Oosie3HH. CoMaTHdeckue M I'eHEPaTUBHbIC
myTtaimu. CtBosioBble KiIeTKH. [IpuHIMIBEI 300poBOro o0pasa >KM3HU, TUATHOCTUKH, NPO(UIAKTUKU U
JieueHHs TeHETHYECKUX Oosie3Hedl. MeInKO-TeHeTHUECKOe KOHCYIbTHPOBaHUE. 3HAYCHUE METUIIMHCKON
TeHETHKH B IPEAOTBPAILECHUH U JICUCHUH TEHETHIECKHUX 3a00I€BaHuUI YeTI0BEKa.

JdemoHcTpaumu:

Hoprpetst: I'. Mennens, T.Mopran, I.ge ®pus, C. C.Yersepuko, H. B.Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabauue! 1 cxeMbl: «MOHOTHOPHUIHOE CKPEIMBAHKUE U €0 LIUTOT€HETHYECKasi OCHOBA», «3aKOH
pacuienjieHusi M ero LUTOTCHETHYEeCKas OCHOBa», «3aKOH YHUCTOTBHI ramery», «JlurubpumHoe
cKpeuuBanue», «Lluromornueckue OCHOBBI JUTHOPUIHOTO CKpeIIMBaHus», «Meiio3y, «B3anmoeiicTBue
AJUIENBHBIX TEHOB», «l'eHeTHueckne KapThl PAacTEHWH, JKMBOTHBIX M 4YelloBeKay, «['eHeThka monay,
«3aKOHOMEPHOCTH HACJIENOBaHMs, CLEIUIEHHOIO ¢ moJoM», «KapuoTumbl uesoBeka U JKUBOTHBIXY,
«Bugpl m3meHunBocTHY, «MoanpukanuoHHas H3MEHYMBOCTb», «HacnemoBanue pesyc-akropay,
«I"enernka rpynn kpoBu», «MyTallMOHHAs U3MEHUYUBOCTBY.

O0opyaoBaHKe: MOJIEITN-ATTITUKAITTT «MonorubpumHoe CKpELIUBaHUEY, «Henomnnoe
JOMUHHpOBaHUe», «JurubpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
MUKpornpenapar «/pozoduna» (Hopma, mytarmuu (GOpMbI KPBUIBEB U OKpAcKH Tena), repoapuii «I opox
ITOCEBHOI.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

JlabopatopHasi pabotra Ne 5. «l3ydyeHuwe pe3yibTaTOB MOHOTHMOPHIHOIO M JUTHOPHIHOTO
CKPELIMBAHUS Y 1pO30(UIIbI Ha TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparoprass pabora Ne 6. «M3ydyeHne wMomu(UKAIMOHHON W3MEHUYNBOCTH, MOCTPOSHHUE
BApUAIIMOHHOTO PsiAa U BapUALIUOHHOW KPUBOW.

JlaboparopHast pabota Ne 7. « AHan3 MyTanui y Ipo30¢puIIbl Ha TOTOBBIX MUKpOIpEnapaTax.

[IpakTnueckas padora Ne 2. «CocraBieHHe U aHATN3 POJTOCIOBHBIX YEIOBEKaY.

Tema 7. Cestexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOTH.

Cenexnusi Kak Hayka W Tpolecc. 3apoKIeHHE CeleKIMM M JoMecTuKauus. YueHue H.
W. BaBunoBa o0 TEHTpax TPOWCXOXKACHHUS U MHOTO00pa3wsi KyJNbTypHBIX pacTeHuid. [LleHTpsl
MIPOUCXOKJICHUS IOMAIIHUX *KUBOTHBIX. COPT, IOPOJIa, IITaAMM.

CoBpeMeHHbIE METO/IbI CEIeKIIMU. MaccOBBI M MHMBHIYAIbHBIA OTOOPHI B CEJIEKIIMN PACTCHUN
u KMBOTHBIX. OleHKa 3KcTepbepa. BIM3KOpoICTBEHHOE CKpelIMBaHWe — MHOpUAMHI. YncTas JTUHMA.
CkpemmBanue 4UCTHIX JHHUH. ['eteposuc, mnm rubpuaHas cuina. HepoicTBeHHOE CKpelMBaHuE —
ayropunuar. Otnanénnas ruOpuamsanmus u e€ ycrexu. VICKycCTBEHHBIH MyTareHe3 W MOJy4eHHUe
HOJIUITIIONIOB. ﬂOCTI/I)KeHI/IH CCJICKIINHN paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB.

buorexHomoruss Kak OTpaciab MPOU3BOJACTBA. ['€HHas WHKEHEpHsa. OTambl  CO3JaHHs
pexomOuHanTHOM [IHK 1 TpaHcrenunix opranumzmoB. Kierounas wrxeHepus. KieToyHble KyJIbTYpBI.
MuKpOKJIOHATIBHOE pa3MHOKEHHE pacTeHui. Knonuposanue BBICOKOITPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe M 3Thdeckue mpodiembl. MO — renermuecku
MOIU(PHULINPOBAHHBIE OPraHU3MBI.

JleMoHCTpamu:

Hoprpetst: H. U. Basunos, . B. Muuypus, I'. /. Kapneuenko, M. ®. Banos.

TaGnuiel U cxeMbl: kapTa «LIeHTpbl TPOUCXOKACHUSI 1 MHOT000pasusi KyJIbTypHBIX PACTCHUI,
«[Topoapl JTOMaNIHUX >KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHui», «OTnanéHHas THOpUAN3AIM,
«Paborer akamemmka M. ®@. MBanosay, «llomummrongusy, «O0beKThl OHOTEXHOIOTHHY», «KieTouHbIe
KYJBTYPBI U KIIOHUpOBaHuey, « KOHCTpyrpoBaHHe U IEPEHOC FEHOB, XPOMOCOM.

OO6opyioBaHue: MYJISDKU TDIOZ0B U KOPHEIUIONOB JUKUX (OPM U KYIbTYPHBIX COPTOB PACTEHHI,
repOapuii «CenbCKOX03sHCTBEHHBIE PACTECHHS.

JlabopaTopHble M MPpaKTHYeCKHe PadOTHI:

Okckypeust «OCHOBHbIE METOJBI M JIOCTH)KEHHSI CEJIeKIMHM pAcTeHW M JKUBOTHBIX (HA
CEJICKITMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUACTOK, B TEIUIMYHOE XO35HCTBO,
1a00paTopHIO arpOYHUBEPCUTETA WIIM HAYYHOTO [ICHTPA)».




11 KJIACC

Tema 1. IBoJIIOLIMOHHAS OHOJIOTHS.

[Ipeanocsulk BO3HUKHOBEHUS SBOJIOMUOHHON TEOpPHH. DBOJIOLMOHHAS TEOPHs U €€ MECTO B
Ouonoruu. BiusHue SBOJIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHUH U IPYTUX HAYK.

CauzerenbcTBa 3BONOLMH. [laneoHTONIOrMYECKHE: IOCIEAOBATENLHOCTD IOSIBICHUS BHIOB B
[aJICOHTOJIOIMYECKOM JleTonucH, nepexoaubie popmbl. buoreorpaduueckue: cxoAcTBo U pazanuue GayH
1 (QJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOICTBA M Pas3iauyust 3MOPHOHOB Pa3HBIX BUAOB I103BOHOYHBIX.
CpaBHUTENBPHO-AHATOMUYECKUE: TOMOJIOIMYHbIC, AHAJIOTUYHBIEC, PYAMMEHTApPHbIE OpIaHbl, ATAaBU3MBbI.
MonexkynsipHO-OMOXMMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
METa0O0JIMYECKHX MMyTeH Y BCEX OPraHU3MOB.

OpomoniionHas teopus Y. JlapBuna. [Ipenmocbuiki BOZHWKHOBEHUS NapBUHH3MA. [IBrokyrime
CUJIBI 3BOJIOLMH BUAOB 1o JlapBuHY (M30BITOUYHOE pa3MHOXKEHHE MpPU OTPAHUYCHHOCTH DPECYpCOB,
HeonpeaenéHHas H3MEHYUBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckast Teopust 3Boonun (CTD) 1 e€ OCHOBHBIC TIOJIOKECHHUS.

Muxpossostrorust. [Tomynsinys kak ennHULIA BUAA U 9BOJIIOLHN.

JBwkymme cuiabl ((akTopbl) 3BOMIONMK BHIAOB B IpHpoAc. MyTamMOHHBIH Mpolecc Hu
KOMOMHATHBHAsI N3MEHYUBOCTb. [lomynsironnslie BoHbI U Apeiid renos. M3omsmus u Murpanus.

EctectBenHsIi 0TOOp — HampaBISAIONIHA (haKTOp IBOIIOIUH. DOPMBI €CTECTBEHHOTO OTOOpA.

[IprcnocoONeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIONMU. [IpuMephl mpucmocoOneHud y
OpraHu3MoB. ApoMop(0o3bl U U0 AN TALINH.

Bun wu BupooOpasoBamme. Kpurtepuu Buma. OcHOBHbIE (QOpPMBI  BHI000pA30BaHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomoniusi.  DopMbl  IBONIONMHU:  QUIETHYECKAas, JUBEPreHTHAs, KOHBEPreHTHAs,
napanienbHas. HeoOpatumMocTs 3BOIIOLHN.

[IponcxoxneHre OT HeCHEeUMATU3UPOBAHHBIX NpenkoB. lIporpeccupyromas crenuanau3ams.
AnantuBHAS paguarysl.

JdemoHcTpauuu:

Hoprpertst: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkensb,
®. Mromiep, A. H. Cesep1ios.

Tabnuubl u cxembl: «Pa3BUTHE OpraHMYecKOro Mupa Ha 3emie», «3apOoJbIH MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a cylmiecTBOBaHHE», «EcTecTBEHHBIH 0OTOOPY,
«MHoroo0pasue copToB  pacTeHHit», «MHoOrooOpazue TOpPOA  KUBOTHBIX», «llomynsum»,
«MyTaloHHass HM3MEHYHBOCTB», «Apomopdosbl», «Manoamantanuu», «OOmas jaereHeparusy,
«IBmwxkymme cunbl 3Bomounn», «Kapra-cxema mapmpyra myremectusi Y. lapsunay, «boprba 3a
cymectBoBanue», «llpucnocobieHHOCTs — Opranm3smoBy», «l'eorpaduueckoe  BUI000pa3oBaHUE»,
«QK0NIOrnYecKoe BUA000pa30BaHUE.

OO6opyoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHbIMKA THUIIAMH OKpPAcKd, HAOOp TUIOJOB U
cemsiH, Kosutekuusi «[IpuMepbl 3alIMTHBIX NPUCHIOCOOJIEHHH Yy JKUBOTHBIX», MoAeib «OCHOBHBIE
HarpaBJICHHsI YBOJIOIHNY, 00bEMHAs MoJielb «CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, KouieKust «DopMbl COXPAaHHOCTH MCKOMAEMBIX KUBOTHBIX U
pacrenuii», Moxenb amuukauus «llepekpéct xpomocom», BiaxkHble npenapaTthl «Pa3Butue
HacekoMoro», «Pa3Butue nArymkny», Mukporpenapatr «/Ipo3zoduna» (Hopma, Myranuu (GopMbl KPbUIbEB
Y OKpAacKH Tena).

JlaGopaTopHble U IPAKTHYEeCKUE PA0OTHI:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHUION.

JlabopartopHas padora Ne 2. «Onucanue IpUCocoOJCHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BUTHE *KIU3HU HA 3eMuie.

HOHay‘IHI)Ie MMpEACTaBJICHUA O 3apOXKACHUU KHU3HU. Hay‘-IHI)Ie THUIIOTE3bl BOBHUKHOBCHUS XU3HHU
Ha 3emuie: aOuoreHe3 M MaHCHEPMUS. XHUMHUECKasl JBOIIONMS. AOMOTEHHBI CHHTE3 OPraHMYeCKHUX
BEIICCTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TIOATBEPXKICHHE XUMHYECKOH HBOJIIOIHU.
Hauvanbnbie stansl Ouosiormueckoi sBomonuu. ['mnoreza PHK-mmpa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYP WU BOBHUKHOBCHHE ITPOTOKJICTKH. HepBLIe KIIETKHN U UX DBOJIIOIIHA. (DOPMI/IPOBaHI/Ie OCHOBHBIX
TPYIII )XKUBBIX OPTaHU3MOB.




PazBuTnie xxu3HM Ha 3emie o 3paM u niepronam. Karapxeit. Apxeickast ¥ MpOTePO30MCKas IPHI.
ITameo3oiickass spa m €€ TEPUOIBI: KEMOPHICKUH, OPIOBUKCKHHA, CHIYPHUHCKUNA, JICBOHCKHM,
KaMEHHOYTOJIbHBIH, TEPMCKHIL.

Me3so30licKast 3pa U €€ epruobl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiinozolickas spa 1 e€ nepuo/bl: MajeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucThKa KIUMaTa W TeOJOTHYECKHX TporieccoB. (CHOBHBIE JTallbl DBOJIOIIH
PacTUTENBLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHHil u >KUBOTHBIX. [losiBIeHMe, pacuBeT u
BBIMHpPAHUE TPYII JKUBBIX OPTaHU3MOB.

Cucrema OpraHn4eckoro Mupa Kak OTpaskeHue IBOJIOINH. OCHOBHBIE CHCTEMAaTUIECKHE TPYIITIBI
OpraHU3MOB.

OBomonysl yeaoBeka. AHTPOINOJIOTHA Kak Hayka. Pa3BuTHe mpeacTaBiIeHH O MPOMCXOKACHUU
yernoBeka. MeToapl u3ydeHus aHTpomorene3a. CXOICTBa W pa3NWyMsl 4YeJIOBeKa U JKUBOTHBIX.
CucremMaTHUECKOE MOJIOKEHUE YETOBEKa.

JBwxkyume cunbl (hakTopsl) anTponorenesa. HacnencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIN
ot0op. OO1IecTBeHHBIN 00pa3 JKU3HU, U3TOTOBIEHUE OPYAUN TPY/Ia, MBIIIIECHUE, PEYb.

OcCHOBHBIE CTa U M BETBH DBOJIOIMH YEIOBEKA: aBCTPAIONUTEKH, UemoBek ymenbiid, YemoBek
npsMoxoasuui, YenoBek HeaHaepraibckuii, YenoBek pasyMHbld. Haxoaku HCKOMaembIX OCTaTKOB,
BpeMsl CyIIECTBOBAHMS, 00IaCTh PacIpOCTpaHeHUs], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHSL.

Uenoseueckne packl. OCHOBHBIE OOINBIIME pachl: €BpOMEOHaHAs (eBpasuiickasi), HETpo-
aBCTpAJIONUTHAS (axBaTopuanbHasi), MOHTOJIOUTHAs (a3maTcko-aMepuKaHCKas). UepTtsl
MPUCTIOCOOJICHHOCTH TIPEICTABUTENICH YeNOBEYECKHX pac K YCIOBHSIM CYIIECTBOBaHUs. EIWHCTBO
yenoBevYecknx pac. Kpuruka pacusma.

JdemoHcTpauuu:

Hoptpetsr: @. Pequ, JI. [actep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. dapBus.

Tabmumet u cxeMbl: «Bo3ankHOBeHHEe COHEYHOHN CUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO MUPAY,
«PacturenbHas knerka», «KuBotHas kierka», «lIpokapumotndeckas kiueTka», «COBpeMEHHas CHCTEMa
OpraHuyuecKkoro Mupa», «CpaBHEHHE aHATOMHYECKHUX YepT CTPOCHHS YeIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMaJICOHTOJNOTHYECKHX HAaXOJO0K NPEAKOB COBPEMEHHOIO YEJIOBEKay,
«/peBHelimme moamn», «pesHue moan», «llepBpie coBpeMeHHBbIE IOy, «Hen0BeuecKUe pachh.

Ob6opynoBanue: Myispku «lIporcxokaeHne yenoBekay (OI0CThI aBCTPaJIONUTEKa, MUTEKaHTPOTIa,
HeaHJiepTaliblid, KPOMaHBOHIA), CJCTKA WIIM M300paKeHHUs KAMEHHBIX OpYyJIUil MEpBOOBITHOIO YeIOBEKa
(xaMHU-voOIIIIEpHI, pyOnIa, cKkpebia), TeOXpOHOIOTHYecKas Ta0nIa, KoJuteKus «DopMbl cCOXpaHHOCTH
MCKOTIAeMBIX KHBOTHBIX M PACTCHUI.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

[IpakTnueckass pabora Ne 1. «/3ydeHue HCKOMAeMBIX OCTaTKOB PACTEHWHW W JKUBOTHBIX B
KOJUTEKITUSIX.

OKCKypcHsi «DBOJIOIUS OpPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBeIYeCKUi My3eit).

Tema 3. OpranusMsl H OKpYy:Kaouias cpesa.

OKoJorus Kak Hayka. 3ajjaud W pa3fesbl 3KOJIOrMH. MeToJbl SKOJIOTMYECKUX HCCIeIOBAHHM.
DKOJIOTHYECKOe MUPOBO33PEHHE COBPEMEHHOTO YeJIOBeKa.

Cpensl oOuTaHUS OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3/IyIITHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHAsI.

Okosoruueckue  (akrtopel.  Knaccudurkarnust  skxojioruveckux  (pakTopoB:  aOHOTHYECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. J[eficTBHE AKOIIOTHYeCKIX ()aKTOPOB HA OPTaHNU3MBI.

AbOunorndeckue (hakToOphel: CBET, TeMIlepaTypa, BIaXHOCTh. DoromnepuoausM. [IpucrnocobneHus
OpraHu3MOB K JICHCTBHIO aONOTHYECKUX (haKTOpPOB. broornueckue puTMsl.

buotnueckue (akropbl. Bujibl OMOTHYECKHX B3aMMOJCHCTBUN: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumOuo3 u ero Qopmel. [lapasutusm, Koomepanys, MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCaIM3M, HEUTpain3M. 3HaueHHE OMOTHYECKHUX B3aWMOJCHCTBUH s
CYIIIECTBOBAHMSI OPTAaHN3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOrMUYeCKre XapaKTEPUCTUKN MOMysauni. OCHOBHBIE MOKA3aTeIH MOIMYJISIUN: YHCIEHHOCTD,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTB, MPUPOCT, MUTpalysl. /JMHaMKMKa YHMCIEHHOCTH MOIYJISALUU U €€
perynanus.

JdemoHcTpauuu:

Hoprpetst: A. 'ymbonbar, K. @. Pynee, 3. ['ekkens.




Tabmumpl u cxewmsl: kapta «l[Ipupomasie 30HBI 3emim», «Cpeasl OOWTAHHS OPTAHH3MOBY,
«Doronepuonusmy, «llomymauumn», «3aKOHOMEPHOCTH POCTA UYHUCICHHOCTH MOIYJSILIMU HHY30pUu-
Tyenpkn», «[Inmesbie nenmy.

JlabopaTopHble M MPpaKTHYeCKHe PadOTHI:

Jlabopatopnass pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTECHHUH M3 Pa3HBIX MECT
oOuTaHUS.

Jlabopatopnas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTiuaeckas padora Ne 2. «[loacu€T MIOTHOCTH MOIYIAINI PAa3HBIX BUIOB PACTEHUID.

Tema 4. Coo01uecTBa U IKOJOIHYeCKHe CUCTEMBbI.

Coo0miecTBO OpraHu3smMoB — OHoneH03. CTpyKTypbl OHMOIIEHO3a: BUIOBasl, MPOCTPAHCTBEHHAS,
Tpoduueckas (numesas). Bugsi-noMmuuaantel. CBsizu B OMOLIEHO3E.

OKOJIOTHUECKHE CHCTEMBI (dKocucTeMbl). llomsTHe 00 »dKocWcTeMe W OHMOTCOIeHO3E.
OyHKIMOHATBHBIE KOMIOHEHTHI JKOCHCTEMBI: IMPOAYLEHTBI, KOHCYMEHTBI, PeayleHThl. KpyroBopot
BEIICCTB M IMOTOK PHEPrHMM B dKOCUCTeMe. Tpoduueckue (IMHIIEBBIE) YPOBHU 3KOCUCTEMbI. [luiieBbie
nenu u cetd. OCHOBHbIEC MTOKA3aTeIM SKOCHCTEMbI: OnomMacca, MpOAYKLHs. JKOJIOTHYECKUEe MUPAMUIbL:
HNPOAYKIMHU, YUCICHHOCTH, OroMacchl. CBOICTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cyxkueccus.

[Ipupoanbie  3KOCHCTEMBI. OJKOCHCTEMBI 03¢p M peK. OKOocHUCTeMa XBOMHOTO  Win
HIMPOKOJUCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE  AKOCHUCTEMBL.  ATPOIKOCHCTEMBI. YpOOIKOcHCTeMbl. buonorndeckoe u
XO3HCTBEHHOE 3HAUCHHE arpo3KOCUCTEM H YPOOIKOCHCTEM.

buopasHoobpasue kak QakTop ycroitumBocTH dKocucTeM. CoXpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpasus Ha 3eMiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panunpl, coctaB u crpykTypa Ouocdepsl. JKupoe
BemiecTBO W ero (yHkmun. OcobeHHocTH OMOCchephl Kak TI00aIbHOW 3KOCHCTeMBI. J(nHammdeckoe
paBHOBecHe U 0OpaTHasi CBs3b B Onocdepe.

KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE IIUKIIBI SJICMEHTOB (yIiiepo/ia, a30Ta). 30HAIBHOCTb
ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Omocthepe 3emumn. AHTpororeHHble u3MeHeHHs B Ouocdepe. [nmodampHBIC
9KOJIOTMYECKHUE TPOOIIEMBI.

CocymiecTBoBaHue TpHUpPOAsl M 4enoBeuecTBa. CoxpaHeHue OHMOpa3HOOOpa3ws Kak OCHOBA
ycroitunBocTy Onocepbl. OcHOBa pAlMOHAIBHOIO YNPaBICHHUS NPUPOIHBIMH pECypcaMH H HX
ucnosib3oBanue. JJocTikeHns OnoIOruy U OXpaHa MPUPOIBL.

JdemoHcTpauuu:

Hoprperst: A. JIxx. Tencnn, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabnauuel u cxewmbl: «[lumessie nenn», «bunomenos3: cocraB u crpykrypa», «llpuponnsie
coobmiectBay, «llenn muranusy, «Okonoruueckas nupamuga», «buocdepa m denmorek», «IkocucremMa
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOro Jeca», «buomeHo3 BomoéMay, «ATpOIEHO3Y,
«[IpuMepHbIe aHTPONOIrEeHHbIC BO3ACHCTBHA Ha NPHUPOLY», «BakHeHIIne HCTOYHMKH 3arps3HEHUS
BO3J/IyXa U IPYHTOBBIX BO/», «[louBa — BaxkHelIas cocrapistomas onochepbl», «DakTopsl JAerpagannu
nouBy, «[lapHukoBbIil 3PdexT», «DakTopsl paJMOAKTUBHOTO 3arpsisHeHHs Ouocdepbl», «Oomas
CcTpyKTypa Ouocdeps», «Pacnpocrpanenue xu3zHu B Ouochepe», «O30HOBBIN 3kpaH Onocheps»,
«Kpyrosopor yriepona B 0uocgepe», «KpyroBopor a3ora B npupoae.

O0opyoBaHue: MoJielib-aniuiuKaus «TUIu4Hble OUOIICHO3bI», TepOapuil  «PactutenbHbIC
coobmiectBay, komekuun «buouenos», «Bpeaurenn BakHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDP»,
repOapuy M KOJUIEKLIUH PACTEHUI M KMBOTHBIX, NPUHAUIEKAIINE K Pa3HBbIM SKOJOTMUYECKHM IPyIHIaMm
onHoro Buzaa, Kpacnas xkuura Poccuiickoii denepannu, n300pakeHus] OXpaHsIeMbIX BHJIOB PACTCHUH H
JKUBOTHBIX.

IUNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOTMN HA BA30OBOM
YPOBHE CPEJJHET'O OBIIEI'O OFPA3OBAHUA

Cormacho ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHHMA K  pe3yiabTaraM  OCBOCHHSA
0o0yYaromUMHCs POrpaMM CpeAHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIM, METAlPEAMETHBIM U
PEMETHBIM.




JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType TMYHOCTHBIX pe3yiIbTaTOB OCBOCHUS NpeameTa «broaorusy» BeIIEIEHBI CIECIYIOIINE
COCTABJISIIONIME. OCO3HAHKUE OOYYAIOIUMUCS POCCHICKON TPaKIaHCKOW HIICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIILHOCTH U CAaMOOMIPE/ICIICHHUI0, HAIMYNE MOTUBAIIMH K O0Y4YCHHUIO0 OHOJIOTHH,
IIeJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
MCTOPUYECKUX TPATUIIHA Pa3BUTHSA OMOIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIHXCS
PYKOBOJICTBOBATbCSI B CBOCU JIEATEIBHOCTH IICHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU
CHUCTeME OHOJOTHYecKOTO 00pa3oBaHMs, HAIWYHE HKOJOTUYECKOTO MPABOCO3HAHHWSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD KU3HEHHBIC IIJIaHbI.

JIu4HOCTHBIE Pe3ybTaThl OCBOCHHSI TIpEAMETa «BbHOIOTHs TOCTUTAIOTCS B €IMHCTBE YUCOHOM U
BOCITUTATENBHOU JCATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUMCKUMU COLIMOKYIBTYPHBIMH,
WCTOPUYECKUMH W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHATHIMH B OOIIECTBE NpaBWIaMU U
HOpPMaMH TIOBEICHUS M CIOCOOCTBYIOT IpoIieccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
pPa3BUTHUS BHYTPEHHEH MO3UIMHU JUYHOCTH, NATPUOTHU3MA, YBAKECHMUSI K 3aKOHY U IPABOMOPSAKY,
YeJIOBEKY TPyJa U CTapIieMy MOKOJICHNIO, B3ANMHOTO YBa)KEHHUs, 0EPEKHOTO OTHOMICHHS K KYIbTYPHOMY
HaclleIMI0 W TPaJAMIMSAM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit @enepainuu, nOpupoae U
OKpYKarollen cpefe.

JluaHOCTHBIE pE3ynbTaThl OCBOCHHS Yy4eOHOro mpenmera «bBHONOTHS» IOKHBI OTpakaTh
TOTOBHOCTH M CTIOCOOHOCTH OOYUAIOIINXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW TTO3UITHEH
JIUYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPHUCHTALMH, TO3MTHUBHBIX  BHYTPEHHUX  YOCKICHHUIA,
COOTBETCTBYIOLIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUICKOr0 OOINEeCTBa, PACIHIMPEHHUE KU3HCHHOTO
ONbITa W ONbITA ACSITEIIBHOCTU B IPOLECCE PEATM3ALMM OCHOBHBIX HAIMpPAaBICHUM BOCHUTATEIbHOU
JIeATEeILHOCTH, B TOM UHCJIC B YACTH:

1) rpaskaaHCKOro BOCUTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OO0YYaIOIIeTocsi KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOIIOPSJIKA,;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEILHOCTH IPH CO3JaHUU YYCOHBIX IPOCKTOB,
pelIeHnn y4eOHBIX 1 TO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OMOIOTHYECKUX AKCIIEPUMEHTOB;

CIOCOOHOCTh OTPENENATh COOCTBEHHYIO MO3MIHUIO MO OTHOIICHHIO K SIBICHHSM COBPEMEHHON
SKM3HU U O0BSICHATE €€,

YMEHHE YYHTHIBAaTh B CBOHMX JIEHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMU U COITUAIIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHHUS  YUYCOHBIX,
MO3HABATENbHBIX U MCCIEIOBATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIICHHS] K MHEHUIO ONIIOHEHTOB IIPU
00CYKJIEHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM J1E€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCHMCKOW TPa)KIMaHCKOH WISHTHYHOCTH, NATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapo/ly, HyBCTBa OTBETCTBEHHOCTH Mepea PoauHoM, ropaocTu 3a cBOM Kpaid, cBoto PojiuHy, cBOi
S3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSIIIee MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIECHHE K MPUPOAHOMY HACICAMIO M NaMATHHUKAM HOPUPOAbI, JOCTHKECHUSIM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCUHWCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHOJIOTHH,
MMOHUMaHUs 3HAYEHHUs OWOJIOTUM B TO3HAHUM 3aKOHOB TPUPOJIBI, B JKU3HU YEJIOBEKa W COBPEMEHHOTO
o0111eCTBA;

njeiHas yoexAEHHOCTb, TOTOBHOCTb K CITy’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0
cys0y;

3) IyXOBHO-HPABCTBEHHOTO BOCTIHTAHMSI:

OCO3HAHME JIyXOBHBIX [IEHHOCTEH POCCUICKOT0 HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 W MPUHAMATh OCO3HAHHBIC PEIICHUS, OPUSHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHbIC HOPMBI U [ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMUMNBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOWM POJIUTENSM, CO3/IaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS LIEHHOCTEHW CeMEUHOM KM3HU B COOTBETCTBUU € TPAIULUAMU Hapo10B Poccuu;

4) 3¢TEeTHYECKOr0 BOCIMTAHMA:



ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ACTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHKE SMOLMOHAIBHOTO BO3/ICHCTBHUS )KUBOW IPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPXCHHUIO B PAa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHUE IMPOSBISATh KayecTBa
TBOPYECKOM JIMUHOCTH;

5) pusuyeckoro BocnuTaHUsA, GOPMUPOBAHMS KYJIbTYPbI 310POBbSI H MOIHMOHAIBLHOIO
Osaronmosryums:

TMIOHUMaHUE W peanu3alus 3J0pOBOTO M 0Oe30MMacHOTO o0pas3a XU3HH (3AOPOBOC ITHTAHWE,
CcOOJIOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAHHBIM PEXUM 3aHITHH W OTIHIXa,
perynsipHast (pu3nUeckass akKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UYECKOMY U TICUXHYECKOMY 370POBbBIO;

MMOHMMaHWe IIEHHOCTH TIPABWJI WHIUBUAYAIBHOTO W KOJUIGKTHMBHOTO OE€30TaCHOTO TOBE/IEHUS B
CUTYyalUsIX, YTPOKAIOIINX 37J0POBBIO M KH3HHU JIIOJICH;

OCO3HAHWE TIOCIEACTBUH M HENPUSATHS BPEAHBIX NPUBBIYCK (YHNOTPEOJCHHS —alIKOTOJI,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHKE IIEHHOCTH MacTePCTBa, TPYI0I00He;

TOTOBHOCTh K AaKTHBHOW JESITETHHOCTH TEXHOJIOTHYECKOH W COIMAIbHOW HaNpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITEIILHO BEITIOJIHSTH TAKYIO JIEATEIBHOCTD;

HWHTEpEC K pa3iuuHbiM cdepaM npodecCHOHAIbHOW NEesSTeNbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBIN BBIOOp OyAyIIeH MPoheccCuu U peaaru30BbIBATH COOCTBEHHBIC KU3HCHHBIC TIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPA30BaHUIO HA MIPOTSHKCHUN BCEH JKU3HU;

7) KOJIOrHYeCKOro BOCIIUTAHMSI:

9KOJIOTHUYECKH 11e71ecO00pa3Hoe OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBaHUS;

MTOBBIIIICHUE YPOBHS IKOJIOTHIECKON KyIbTYPhI: MPHUOOPETEHIE OMbITA TUTAHUPOBAHUS TIOCTYIIKOB
U OLICHKU UX BO3MOYKHBIX ITOCJIEJICTBUI JJIsI OKPY’KAIOLIEH CPEIbl;

0CO3HaHHUE TII00ANTBHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM U IyTel HX PelIeHNUS;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpETaeMble MPH HM3YYCHWH OWOJNIOTMH 3HAHWS W YMEHUS TpU
pelieHnr TpoOJIeM, CBSI3aHHBIX C palMOHAJBHBIM MPUPOIONONB30BaHUEM (COONIO/ICHHE TIPaBHIT
MOBCACHUA B NPHUPOJAC, HAIIPABJICHHBLIX Ha COXPAHCHHUE pPABHOBECHUA B J3KOCHUCTEMax, OXpaHy BHUIOB,
sKocHCcTeM, Ornochepsr);

AKTUBHOE HETIPUSITHE JEWCTBUN, MPUHOCIIIUX BpEJ OKPYKAIOIIeH MPUPOIHON cpesie, yMEeHHe
IMPOrHOo3UpoOBaTh He6J’IaI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCICACTBUA MNPCANPHUHUMACMbBIX ﬂeﬁCTBHﬁ u
MPeI0TBpAIIaTh UX;

HaJIMYUE PA3BUTOTO  DKOJOTHMYECKOTO  MBIIUICHHS, OKOJOTUYECKOW KYJIBTYpBI,  OIBITA
JACATCIIbHOCTHU 3KOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMCHHA PYKOBOIACTBOBATLCA HMHU B HOSHaBaTeHBHOﬁ,
KOMMYHHKaTHBHOﬁ u COHHaJ]LHOﬁ MPAaKTHUKE, TOTOBHOCTU K YYaCTHIO B HpaKTPI‘IeCKOfI ACATCIbHOCTU
9KOJIOTUYECKOW HATIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKH ¥ OOIIECTBEHHOU NMPaKTHKH, OCHOBAHHOTO Ha JMAJIOTe KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNUE SI3bIKOBOM M YMTATEIbCKON KYJIbTYpbl KakK CpEJICTBAa B3aWMOJICHCTBUS
MEXTy JIFOJIbMH U TTO3HAHHS MUPA;

MMOHMMaHWE CIEMUPUKA OHOJOTUM KaK HayKHd, OCO3HaHHs €€ polu B (OPMUPOBAHHUH
palMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IEJIOCTHOTO MPEJICTAaBIeHUsT 00 OKPYXKalolleM MHUpe
KakK 0 €AMHCTBE NNPHUPObI, YEJIOBEKA 1 O6HICCTBa, B IIO3HAHWU ITPUPOIHBIX SaKOHOMepHOCTeﬁ " pCUICHUN
npo0JeM COXpaHEeHUs IPUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH IS COBPEMEHHOU IMUBUIIM3AIINN: 00eCIIeYeHUs HOBOTO
YpPOBHA pasBUTHUA MCIAUIUHBI, CO3JaHUC TICPCIHECKTUBHBIX 6HOTCXHOJ’IOFI/II7[, CIIOCOOHBIX peuiaTb
pecypcHble TIPoOJIeMBbl Pa3BUTHS YEIOBEUECTBA, MMOWCKA MyTEeH BBIXOJA U3 TJI00AJBHBIX HKOJOTMYECKHX
npobjeM M oOecredyeHus] Mepexona K YCTOWYMBOMY pa3BUTHIO, PALHMOHAIBLHOMY HMCIOJIb30BAHUIO
MIPUPOJIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAH/IAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHHM OWOJOTHYCCKUX 3HAHWN B IEIAX IMOBBIMICHUS OOIICH
KYJIBTYpPbI, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTAaBHOM 4acTH (DyHKLIHMOHAIBHOW IPaMOTHOCTH
oOy4arouxcs, GopMUPYEMOH MPH U3yUSHUH OHUOJIOTHH;



MMOHMMAaHWE CYNIHOCTH METOJIOB TO3HAHMS, WCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HMCTIONB30BATh MOJTyYaeMble 3HAHUS ISl aHAIM3a U OOBSCHEHUS SBICHHH OKPYKaIOIIETO
MHUpa M TPOUCXOAALIIMX B HEM H3MEHEHUH, yMEHHE AelaTb O0OOCHOBAaHHBIC 3aKIIOUCHUS HA OCHOBE
HAYYHBIX (PAaKTOB M UMEIOIMXCS JAHHBIX C LEbI0 TOIyYeHHs JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CAMOCTOSITENIEHO MCTIOIH30BaTh OMOIIOTHYECKHE 3HAHUS /IS PelIeHus podiieM B
peaNTbHBIX JKU3HEHHBIX CUTYAIIHAX;

OCO3HAHHE IIGHHOCTH HAy4YHOHW JEATENbHOCTH, T'OTOBHOCTH OCYLICCTBIATH NPOCKTHYIO U
MCCIIEIOBATEIBCKYIO e TENFHOCTh MHANBUYAIHHO U B TPYIIIE;

TOTOBHOCTB Ml CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJYYCHHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTAMH.

METANPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHUS y4eOHOro mpeameTa «bHOJOTHS» BKIIOYAIOT:
3HAYMMBIC U151 POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIMXCS MEKANCIUIUTHHAPHBIC (MEKIPEIMETHEIC)
oOIIeHayYHbIC TOHATHUS, OTPaKAIOMIME IEOCTHOCTh HAYYHOH KapTHHBI MHpa M CIeU(HUKYy METOIOB
MO3HAHMS, WCIOJIB3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHHE, TPOIecC, CHCTEMA,
Hay4dHBIH (DaKT, TPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHs, WCCIENOBaHWE, HAOIIOJCHHE,
U3MEpeHHe, OJKCIEPUMEHT W JpYTuX), YHHBEpCajbHble yueOHbIC JeHCTBHs (TO3HABATENBHBIC,
KOMMYHUKATHBHBIE, PETYISTHBHBIE), obecreunBaromue GopMupoBanie (pyHKIIMOHATHHONW TPAMOTHOCTH
U COIMAIhHON KOMIIETEHIIMHOOYYAIOIINXCS, CIIOCOOHOCTh OOYYArOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIC
MCKIAUCHUITTIMHAPHBIC, MHPOBO33PCHYCCKHUE 3HAHUA W YHUBEPCAJILHBIC y‘-IC6HI)IC )Z[CﬁCTBI/IH B
II03HABATEJILHON U COLUATILHON ITPaKTUKE.

MeranpeaMeTHbIE Pe3yNbTaThl OCBOSHHS MPOTPAMMBI CPEIHEr0 O0IIero oOpa3oBaHUs JOKHEI
OTpakaTh:

OBJageHue yHUBEPCAJIBLHBIMU Y4eOHbIMH MO3HABATEILHBIMH IeiiCTBUAMU:

1) 6a3oBble JJOrHYeCKHE AeiHCTBHS:

CaMOCTOSITETThHO ~ (OPMYJIMPOBATh W  aKTyalIM3HpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IIPpU OCBOCHUH 3HAHUN HpI/IéMLI JJO'MYE€CKOI'0 MBbIIIJICHUA (aHaHI/I?)a, CHHTE34,
cpaBHEHUs, Kiaccuuranmy, 0000IIeHHsI), PACKPBIBATE CMBICTT OMOJIOTHYECKUX MOHSITHN (BBIIEISTh UX
XapaKTCPHLIC [IPU3HAKH, YCTAHABJIMBATL CBA3U C APYT'UMU HOHHTI/I}IMI/I);

OTIPEIEIISATh LENN ACATENLHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKECHUS, COOTHOCHTH
pe3yIBTaThl ICITEITHHOCTH C TIOCTABICHHBIMH EIISIMH;

HCIIOIIb30BaTh OMOJIOTHYECKHE TIOHATHUS JIJIsl OOBSICHEHUS! (PaKTOB W SBJICHHIA KUBOW TIPUPOIBL;

CTPOUTH JIOTUYCCKHUC PACCYKICHUA (I/IHI[yKTI/IBHLIe, JACAYKTHUBHBIC, I10 aHaHOFI/II/I), BBISBIIATD
3aKOHOMEPHOCTH W TIPOTHBOPEUHST B PACCMATPUBAEMBIX SIBICHUSX, (HOPMYyIUPOBATH BBIBOJBI U
3aKJTFOYEHUS;

MPUMCHATL CXCMHO-MOJICJIBHBIC CPEACTBA I HNPEACTABJIICHUA CYHICCTBEHHBIX CBSI3eH W
OTHOIICHWH B H3ydaeMbIX OHOJOrMYECKHX OO0BEKTaX, a TaKkKe MPOTHBOPEYHH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3palarhiBaTh IUIAH PEUICHUs MPOOJIEMbl C YYETOM aHaU3a MMEIOIINUXCS MaTepUabHBIX MU
HEMaTEepHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJSIM, OIEHUBATh
PUCKH TIOCIEICTBUH JIEATEIILHOCTH;

KOOPJMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBHUSX PpEajbHOr0, BHUPTYAIbHOTO H
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIET0BATEbCKHE IeHCTBHUA:

BJIaAC€Th HAaBBIKAMHN yqe6H0-HCCHeHOBaTeHBCKOI>'I u HpOeKTHOfI JACATCIIBHOCTH, HAaBbIKAMH
paspenieHus mpodseM, CriocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TIOMCKY METOJIOB PEIICHHUS
IMMPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX METOAO0B ITIO3HAHMA

HCIIOJIB30BaTh pPa3jM4yHbIC BHJbI ACATCIBHOCTH II0 IIOJYYCHUIO HOBOI'oO 3HAHUA, €TI0
MHTEpIPETANH, TPE0OPa30BAHMIO U MPUMEHEHHUIO B YUEOHBIX CHUTYallMsX, B TOM YHUCIE IPU CO3JaHUU
Yy4eOHBIX M COLMAIILHBIX TPOCKTOB;

(opmMupoBaTE HAYYHBIA THWIT MBIIUICHUS, BIIAJCTh HAYYHONH TEPMHUHOJOTHEH, KIFOUEBBIMU
IIOHATHAMHA U METOJaMH,

CTaBUTh W (OPMYJIUpOBaTh COOCTBEHHBIC 3aJauyd B 0OPa30BaTEIbHOM JEATEIBHOCTH U
KU3HCHHBIX CUTYyalUAX;



BBISIBJIITh IIPUUMHHO-CIIEICTBEHHbBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BbIABUIATh T'MIIOTE3y €€
peLICHUs], HaXOIUTh apryMEeHThl IJIs JOKa3aTelIbCTBA CBOMX YTBEPXKIEHWMH, 3alaBaTh INapaMeTpbl U
KPUTEPHUHU PELICHUS;

aHaJIM3UPOBATh MOJYYCHHBIC B XOJE PEIICHUS 3aJlaud Pe3yIbTaThl, KDUTUUYECKU OIICHUBATh UX
JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLCHKY HOBBIM CUTYaLUsIM, OLIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh II€JICHANPABICHHBIH TOUCK TMEpeHoca CpelICcTB M CHOCOOOB JIEHCTBUS B
po(heCcCHOHATIBHYIO CPEY;

YMEThb IIEPEHOCUTD 3HAHUS B [I03HABATEJIBHYIO U MPAKTUIECKYIO 00JIACTH KU3HEAESITEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC HJICH, ITPEUIaraTh OpUTHHAJIBHBIC TIOAXO0/bl U PELICHHUS, CTABUTH MPOOIEMBI 1
3a[a4u, JOITyCKAIOUINE aJlbTePHATUBHBIC PEILICHUS.

3) pa6ora ¢ uHpopmManueii:

OPHEHTUPOBATHCS B PA3TUUHBIX MCTOUYHUKAX MH(OpMamu (TeKCTe y4eOHOro MOCcCoOHs, HaydyHO-
HOIYJISIPHON JIUTEpaType, ONOJOrMUECKUX CI0BapsX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B
Wntepnere), aHanu3upoBaTh MHOOPMALMIO PA3IUUYHBIX BHIAOB M (OPM HPEACTaBICHHS, KPUTHUUECCKU
OLIGHUBATH €€ JOCTOBEPHOCTh U HETPOTUBOPEYHBOCTD;

(dbopMynupoBaTh 3ampockl U HPUMEHSTh pPAa3JIMUYHbIE METOAbl IIPM IIOMCKE M OTOOpe
Omosoruueckoit nHhopMaIui, HeoOXOIMMOH JIJIs BHITTOTHEHMS YIeOHBIX 3a/1a4;

npuoOperaTb  ONBIT  HMCIOIB30BaHUS  MH(POPMAMOHHO-KOMMYHHUKATHBHBIX — TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUSI PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (POPMY TpeACTaBICHHS OHONIOTHYecKor HH(pOopMaun
(cxembl, rpad KK, AUATPaAMMBI, TAOJIUIBI, PUCYHKH U IPYTOe);

WCTIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJICTBA MPU PadoOTe ¢ OMOIIOTHIecKol HHPOpMaIHeH:
NPUMEHSTh XUMHUYECKHE, PU3MUECKUE U MaTeMaTHUYECKUE 3HaKU M CUMBOJIbI, (hopMmysbl, abOpeBuaTypy,
HOMEHKJIaTypY, UCIOJIb30BaTh U NPe0OPa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKUE CPEACTBA HAIVISAHOCTH;

BJIaJIeTh HAaBBIKAMH PACIO3HABAHHA M 3alIUThl MHGOOpMAINU, WHPOPMAITMOHHOH OE€30MacHOCTH
JTMYHOCTH.

OBJiajleHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH J1eiCTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX c(epax >KU3HM, aKTHBHO Yy4acTBOBATh B JHMAJOTe WU
JUCKYCCHM IO CYILECTBY OOCYyKIaeMoil TeMbl (YMEHME 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH CY>KICHHUS
OTHOCHUTENILHO BBINIOJHEHUS! MpelaraeMoi 3a7auu, yUYUThIBaTb HHTEPECHl U COTJIACOBAHHOCTH MO3HLIUH
JPYTUX YYaCTHUKOB JMAI0Ta WU IMCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeCcTBa OOIICHUS, MMOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHUSI KOH(UIMKTHBIX CHUTyalWi, yMeTb CMArdaTb KOH(UIMKTBI M BECTH
MIEPETrOBOPBI;

BJIAJIETh PA3UYHBIMU CIIOCO0aMU OOIICHUSI M B3aUMOJICHCTBHS, TOHUMATh HAMEPEHUS JPYTUX
JIHO/IEH, MPOSIBIIATE YBRKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opme GopmyrupoBarb
CBOM BO3PaXKCHUS,

Pa3BEPHYTO W JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

[OHUMATh W HCIOJIb30BaTh MNPEUMYILIECTBA KOMAaHIHOW M MHIAMBHIYAIbHOW palbOTHl MpH
peleHnr OMOJIOTHYECKOW Tpo0sIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHSI TPYIIOBBIX (HOpM
B3aUMOJICHCTBUS IIPU PELICHNH yueOHO! 3a/1a4H;

BBIOMpATh TEMAaTHKy M METOJAbl COBMECTHBIX JEHCTBHMI C y4éToM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH KayKJ0TO WieHa KOJIJICKTHBA;

MPUHUMATH TIeJIM COBMECTHOM JICATENIbHOCTH, OPTaHU30BBIBATH U KOOPJUHUPOBATH JACUCTBHSI O
e JOCTIKEHHUIO: COCTaBIIATH IUIAH JICHCTBUH, paclpenensarTh POl ¢ y4ETOM MHEHUH YYaCTHHKOB,
00Cy)1aTh Pe3yJibTaThl COBMECTHOM pabOThI;

OIIEHMBATh KAYeCTBO CBOETr0 BKJIAJA W KAXKJOTO YJYaCTHHKA KOMaH[bl B OOIIWI pe3yybTaT Io
pa3paboTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE IPOEKTHI, OLEHHWBATh HJEH C IO3UIHMH HOBHM3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHUECKOE IOBEJICHHE B PA3JIMYHBIX CHTYAIUSIX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHUE, ObITh HHULUATHBHBIM.

OBJiageHne yHUBEPCAJIBLHBIMH PETYJISITHBHBIMH JIeCTBUAMU:



1) camoopraHusamnus:

WCTIONIb30BaTh OMOJIOTHYECKHE 3HAHUS IS BBISBICHUS MPOOJIEM M MX PEIIeHHS B )KU3HEHHBIX H
YUEOHBIX CUTYALHSIX;

BBIOMpaTh Ha OCHOBE OWOJOTMYECKMX 3HAHHI IIEJEeBbIE M CMBICIOBBIE YCTAHOBKM B CBOHMX
JICUCTBUAX M TMOCTYNKax I10 OTHOIICHUK) K >KMBOM MPUPOAE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPYKaOILHX;

CaMOCTOSITEIIBHO OCYIIECTBIISITh TIO3HABATEIBHYIO JIESTEIbHOCTD, BBISBISITH MPOOIEMBI, CTABUTh
1 GopMyITHUPOBATH COOCTBEHHBIE 337]a91 B 00pa30BaTENbHOI JIEATEIbHOCTH U JKU3HEHHBIX CUTYAIINsAX;

CaMOCTOSITETTHHO COCTABIIATH IUIAH PEMIeHUs MPOoOJeMBbI C y4ETOM HMMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M PEANOYTCHHH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmpsTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHMBATH PUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSIBICHUIO IMTUPOKON DJPYIUIIMH B Pa3HBIX O0JIACTIX
3HaHWH, TIOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEeNbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YIbTATOB LIECIISIM;

BJIaJICTh HABBIKAMHU I03HABATCIBHONW pPEQIIEKCHM KaK OCO3HAHUSI COBEPIIACMbIX JICHCTBHH H
MBICIIUTENILHBIX TIPOIECCOB, MX PE3yJIbTaTOB M OCHOBaHWM, HCIONB30BaTh NMPHUEMBI pedIIeKCUU IS
OIICHKH CHUTYaIliH, BHIOOPA BEPHOTO PEICHHS,

YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO IMPUHUMATh PEIIEHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU aHAJIN3E PE3YIbTATOB JAEATEIbHOCTH;

3) npuHsiTHE Ce0s U APYTUX:

MIPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U @pTYMEHTBI APYTUX MIPH aHAIN3€E PEe3yIbTaTOB ACSITEIHHOCTH;

IpU3HABATh CBOE MIPABO U MIPABO APYTUX HA OMIMOKHU;

pa3BHUBaTh CIOCOOHOCTH MMOHUMATh MHP C ITO3UIIUH JIPYTOTO YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATBI

[Ipenmernbie pesynbTarhl ocBoeHust nporpammbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKITIOUAIOT crienupudeckre s yaeOHoro mpenmMeTa «buonorusy HaydHble 3HAHHUS, YMEHUS W CIIOCOOBI
JelCcTBUIMA no OCBOCHHIO, HWHTEpIpETalun
U MIpeoOpazoBaHUIO 3HAHUHN, BUABI AESITEILHOCTH MO MOJTY4YEHNI0 HOBOTO 3HAHUS M MIPUMEHEHHUIO 3HaHUH
B PasIUYHBIX YYEeOHBIX CHUTyaIlUsX, a TaKKe B peajbHBIX J>KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C
ouosorueil. B mporpamme mpeMeTHbIE pe3yNbTaThI IPEICTABICHBI IO TO/IaM 00YYeHUSI.

[IpenmerHble pe3ynbTaThl OCBOeHMs yueOHOro mnpeamera «buonorus» ¢ 10 kKaacce NOMKHBI
OTpaXkaTh:

cOPMHPOBAHHOCTh 3HAHMH O MecTe M POJIM OHOJOrMH B CHUCTEME HAayYyHOro 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPa U HAYYHOTO
MHPOBO33pPEHHS, O BKJIAZE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWU,
(GYHKIMOHAILHOW TPAMOTHOCTH YeJIOBEKa JJIsl peIlieHHs )KU3HEHHBIX 33/1a4;

YMEHHE PAacKpbIBaTh COJIEpKaHUE OHMOJIOTMYECKUX TEPMHMHOB M IIOHATHH: KHM3Hb, KIIETKa,
opranm3M, MeTa0oiu3M (OOMEH BEIIeCTB W IPEBpAIlleHHe SHEPruH), TOMeocTa3 (CaMOperyIIsius),
YpOBHEBasl OpraHMU3alNsg JKUBBIX CHUCTEM, CaMOBOCIIPOMW3BEICHHE (PENpOayKIHs), HACIEICTBEHHOCTD,
W3MEHUYUBOCTH, POCT U Pa3BUTHE;

yMEHHE u3JaraTb OuoOJOrMyeckue Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTalMOHHAas,
[EHTpaJIbHAS JOrMa MOJICKYJIsIipHOU Owonorum), 3akoHsl (I'. Mennens, T. Moprana, H. U. BaBunosa) u
yueHus (0 IIEHTpaXx MHOrooOpasusi M TPOHMCXOXKICHHS KyIbTypHbIX pacrenuid H. U. BaBuiosa),
OTIPEJIeIATh IPAHULIBI UX IPUMEHHMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIIaJIeTh METOJaMi Hay4YHOTO MO3HAHUS B OMOJOrMU: HAONIOJCHHE M OMHMCAHHE YKHUBBIX
CHCTEM, TIPOIECCOB U ABJIEHWM, OpraHM3alus ¥ TPOBEJIECHHE OHOJOTHYECKOTO OSKCIEPUMEHTA,
BBIJIBUOKCHUE THIIOTE3bI, BBISBJICHUE 3aBHCHMOCTH MEX]y HUCCIEIyeMbIMH BEIMYHMHAMH, OOBSICHEHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAHHH TIOJTyUEHHBIX Pe3yJIbTaTOB;



YMCHHE BBLICTSITh CYIICCTBEHHBIC IPH3HAKA BUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOUHBIX OpPraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB |
NpPEBpalliCHUsT DHEPTUM B  KIETKe, (OTOCHHTE3a, IUIACTHMYCCKOTO ¥ DJHEPreTHUECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, ME103a, OIUIO0TBOPEHUS, PAa3MHOKEHUS, MHUBUIYAJIbHOTO PA3BUTHSI OPTaHNU3Ma
(oHTOTCHE3);

YMCHHE TPHUMEHSTH IOJNyUYCHHbIC 3HAHUS JUIS OOBSICHEHUS OWOJIOTMYEeCKHX MPOIECCOB U
SIBJICHUM, I TIPUHATHS MPAKTUYCCKUX PEIICHHH B TOBCEJHEBHON JKU3HH C IEIbI0 OOCCIIeYCHNUS
0C30MacCHOCTH CBOETO 37I0POBBSI M 3JI0POBbS OKPYKAIONIMX JIFOJCH, COOJIOJACHUS HOPM TPaAaMOTHOTO
TIOBEJICHHUS B OKPY’KAIOIIeH PUPOTHON cpeJie, TOHUMAaHUE HEOOXOIMMOCTH HCTIONB30BaHMS JOCTHKCHU N
COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH JUIsSl PAIIMOHAILHOTO ITPUPOIOTIONB30BAHNUS;

YMEHHE pellaTh 3JIEMEHTAPHbIC TCHETUYECKHE 3a/1a4d Ha MOHO- M JUTHOPHIHOE CKpEIIUBaHUE,
CICIJICHHOE HACJICOBAHUE, COCTABISATH CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS JUIA TpEACKa3aHus
HACJIC/IOBAHUS TIPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JJAOOPATOPHBIC U MPAKTHYSCKUE pabOThI, COOJIOAATh IpaBUia MpH padoTe ¢
y4eOHBIM U TAOOPATOPHBIM 000PYIOBAaHUEM;

YMCHHE KPUTHYECKH OIICHUBATh M HMHTEPIPETHPOBATH HHPOPMALUIO  OHOJIOTHYECKOTO
COJICPKaHUsl, BKIIFOUAIOIIYIO TICEBAOHAYYHbBIC 3HAHMS W3 PAa3IMYHBIX MCTOYHUKOB (CPEICTBA MAacCOBOM
WHPOPMAIUK, HAYIHO-TIOMYJISIPHBIC MaTepHalibl), STHUECKUE ACIEKThl COBPEMEHHBIX HCCIICOBAHUI B
OMOJIOrMH, MEAULIMHE, OMOTEXHOIOT MU,

YMEHHE CO3]1aBaTh COOCTBEHHBIC ITUCHMEHHBIC U YCTHBIC COOOIICHUs, 00001as ONOJIOTHYECKYIO
HHq)OpMaHI/IIO N3 HCCKOJIbBKHUX NCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh HOHSATUNHBIN arrapar 6I/IOJIOFI/II/I.

[IpeamerHbie pe3ynbTaThl OCBOeHHS ydeOHOro mnpeamera «buonorus» ¢ I1 Kaacce MOMKHBI
OTpaXkaTh:

cOpMHUPOBAaHHOCTb 3HAHMH O MecTe M POJM OHOJIOIMHU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHMCKHX M 3apyOCKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHAILHOW TPAMOTHOCTH YeJIOBEKa JJISl pEIICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBATh COJEpKaHWE OHOJIOIMYECKUX TEPMHHOB W IOHATHUH: BHI, MOMYJISLHA,
TeHO(OH/I, DSBOJIOIMS, BIKYIIME CHIBI ((PaKTOpbI) SBOJIOLUH, MPHUCIOCOOICHHOCTh OPTraHU3MOB,
BUI000pa30BaHue, SKOJIOTHUECKUE (PaKTOPhI, SKOCUCTEMa, IPOYLIEHTHI, KOHCYMEHTBI, PEIYLEHTHI, LIEIH
MUTAHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, onochepa;

YMEHHE H3JIarath Ouosoruyeckue teopun (3BostonmonHast teopust Y. lapBuna, CHHTETHYECKAas
TEOpHUsl SBOJIIOLINM), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimieBoro cxojctBa K. M. bapa, uepenoBanus
IJIaBHBIX HampasiieHUH U myTtei sBomronnu A. H. Cesepuosa, yuenust o 6uocdepe B. 1. Bepnaackoro),
OIpeIeJIATh IPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIa/IeTh METOJaMH HAy4HOT'O TO3HAHUS B OMOJIOTMM: HAOJIIOJIEHUE U ONMHMCAHUE KUBBIX
CHUCTEM, TpPOIECCOB U SBJICHUH, OpraHu3alusi W TPOBEJACHHE OHOJIOTHYECKOr0 JKCIIEPUMEHTa,
BBIJIBIDKEHUE THIIOTE3bl, BBISIBICHHUE 3aBHCHMOCTH MEXIYy HCCIEIyEMBbIMH BEJIMYMHAMH, OOBSICHEHHUE
MOJIYYEeHHBIX PE3yJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IMOHSTHIA, TEOPHA M 3aKOHOB, YMEHHE JIeNaTh
BBIBOJIBI HA OCHOBAHHH TIOJTyUYEHHBIX Pe3yJbTaTOB;

YMEHHE BBLACIATH CYIIECTBEHHBIE NPU3HAKH CTPOCHUS OHOJOrMYECKMX OOBEKTOB: BHJIOB,
HOIYJISIIUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOr€OLEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACTEJACTBEHHOW  M3MEHYMBOCTH,  E€CTECTBEHHOTO  OTOOpa,  BH000pa3oBaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS JKOJIOIMYECKUX (DAaKTOpOB HA OpraHM3MbI, IepeHoca
BEIIECTB M II0TOKA HHEPrUM B SKOCHCTEMAaxX, AHTPOIOIEHHBIX HM3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEHIECTB M OMOT€OXMMHUYECKUX ITUKIIOB B OHocdepe;

YMEHHE TPHUMEHSTH IOJyUYeHHbIC 3HaHUsS JUIS OOBSICHEHWs OWOJIOTMYECKHX IPOIECCOB U
SBJICHUH, Ul TPUHATHS MPAKTUYECKUX PELUICHWH B TOBCEJHEBHOM >KU3HM C LENbI0 OOECIedeHus
0e30MacHOCTH CBOETO 37I0POBBSI M 370POBbS OKPYXKAIOUIMX JIFOACH, COOIIOAEHNS HOPM TPaMOTHOTO
MOBEJIEHHUS B OKPY’KaIOIIeH MPUPOTHON cpelie, TOHMMaHue HEO0X0AMMOCTH NCTIOIB30BAHMS JOCTHIKEHUN
COBpPEMEHHOH OMOJIOTHH /7Sl PALIMOHAIBHOTO PUPOIOTIONIB30BAHNS;

yYMEHHE pelaTh 3JeMEHTapHble OMOJIOrMYecKHe 3aJaui, COCTABIIATh CXEMBbI IIEpPEeHOCca BEIECTB U
SHEPTUH B dKOCHCTEMax (IIETH MUTaHUS);

YMEHHE BBITIOIHATH JIAOOPaTOPHbIE U MPAKTUYECKHe padoThI, COOIII0IaTh MIpaBwiia MpU padboTe ¢
yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;



YMEHUE

KPUTUYCCKU OILICHUBATH

U UHTEPIPETUPOBATH

nH(pOpMannio  OUOIOTUYECKOTO

COJZICpIKaHUA, BKIHOYAKOIYIO IICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX MCTOYHHKOB (CpeJICTBa MacCOBOU

UH)OPMAIIH,

HAYYHO-TIOMYJISIPHBIC

MaTepHabl),

paccMaTpuBaTh

rio0aJIbHbIE

OKOJIOTUYECCKHEC

npo0JeMbl COBPEMEHHOCTH, (POPMHPOBATH MO0 OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIUIO;
YMEHHE CO3/1aBaTh COOCTBCHHBIC IMUCHMEHHBIC W YCTHBIC COOOIIEHHs, 0000Ias OHOIOTHIeCKYIO
WHPOPMAIUIO U3 HECKOJILKUX HUCTOYHUKOB, PAMOTHO HCIIONB30BATh MOHATUIHBIN ammapat OWOJIOTHU.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HawnmenoBanme KonmgecTBo acoB OnekTpoHHBIE (ITU(POBHIE)
n/m pa3zaesnoB U TeM Bcero | Kontponbhsie | [IpakTuueckue o0pa3oBarebHbIE PeCypChl
MIPOTPaMMBI paboThI paboTHI
1 Buonorus kak Hayka 2 0.5 [[Bubmnoteka ITOK
https://m.edso0.ru/7f41c292]]
2 JKuBble cuctemsl 1 1 [[BubmuoTeka IIOK
HX OpraHU3aIys https://m.edsoo.ru/7f41¢c292]]
3 XHUMHUYECKHIA COCTAB 8 1 [[BubmuoTeka ITOK
U CTPOEHHE KIETKU https://m.edso0.ru/7f41c292]]
4 JKusHenessTenbHOCTh 6 [[BubmuoTexa IIOK
KIETKH https://m.edsoo.ru/7f41¢c292]]
5 PasmHuoxxenme u 5 1 [[BubmroTeka IIOK
MHIMBUIYaIbHOC https://m.edso0.ru/7f41c292]]
pasBuTHE
OpraHu3MOB
6 HacneactBeHHOCTD 8 15 [[BubmroTeka IIOK
Y U3MEHYHBOCTh https://m.edsoo.ru/7f41c292]]
OpTraHN3MOB
7 Cenekmus 4 1 [[BubmroTeka IIOK
OpraHu3MOB. https://m.edsoo.ru/7f41¢c292]]
OCHOBBI
OMOTEXHOJIOTUH
OBUIEE KOJIMYECTBO 34 1 4
YACOBIIO
ITPOTPAMME
11 KVIACC
Ne Hanmenosanne KonnuecTtBo yacos OnexkTpoHHbIE (IU(PPOBLIE)
n/n pa3zienoB U TeM Beero | Konrposbasie | [Ipaktudeckue | 00pa3oBaTelIbHBIE PECYPCHI
POTPaMMBI paboThI paboThl
1 DBOJIOLMOHHAS 9 1 [[BubmuoTexa IIOK
ouomorus https://m.edsoo.ru/7f41cc74]]
2 Bo3uukHoBeHUE U 10 0.5 [[BubmuoTexa IIOK
pasBUTHE KU3HU Ha https://m.edsoo.ru/7f41cc74]]
3emie
3 Opranusmsl 1 5 1 [[bubmmoTexa ITOK
OKpYJKaroImas cpeja https://m.edsoo.ru/7f41cc74]]
4 Coo0riectBa u 10 [[Bubnuoteka ITOK
9KOJIOTMUECKHE https://m.edsoo.ru/7f41cc74]]
CHCTEMBI
OBIIEE KOJIMYECTBO 34 0 2.5
YACOB I10 ITPOT'PAMME



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




		2024-03-07T14:53:09+0300
	Адилова Лейла Ринатовна




