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INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke MpOrpaMMbl M0 OUOJIIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPEEIICHUS
HOJIX0/0B K (DOPMUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O0y4YeHHs U TpeOOBAHUM K YPOBHIO IOJrOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIINUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHETO
oOmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OMOJIOrHH,
e¢€ 3HauCHWM B IO3HAHWUH KHUBOU npupoasl H oOecrieueHuu CYHICCTBOBAHUA 4YCJIIOBCUCCKOI'O
obmectBa. CornacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPE/IeJIEHbl OCHOBHBIE (PYHKIIMH IPOTrPAMMBI I10
Ouosioruu u €€ CTpyKTypa.

[Tporpamma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIsIX, 00 00IIel cTpaTerun 00y4eHus,
BOCIIUTAHUSI W Pa3BUTHS OOYYaroOIIUXCSA CpeACTBAMU ydeOHOro mpeamera «buomorusy,
orpesiesieT 00s3aTeNbHOE TPEAMETHOE COJICp)KaHHe, €ro CTPYKTYPY, paclpeieieHUE 10
paszesiaM M TeMaM, PEKOMEHIYEeMYIO TOCIIEA0BATEIbHOCTh M3YYEHHsI Y4eOHOro Marepuania
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKM 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIUXCSI.

B mporpamMe mno OHONOTMM TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbIM
JUYHOCTHBIM, METaNpEeJAMETHBIM M MPEeAMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHON IEATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YUYArOIIUXCS 110
OCBOEGHUIO COJIEP)KaHUS OMOJIOTHYECKOT0 00pa30BaHusI.

B mporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIli ypOBEHB) peaii30BaH MPHUHIIUII
MPEEMCTBEHHOCTH B HW3y4YeHUW Ouojoruu, Onarojgapss 4YemMy B HEH MpOCMaTpPUBAETCS
HAINPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, IIEHHOCTHBIX OPHUEHTAIMI  JUYHOCTH, OSKOJOTUYECKOTO  MBIILICHHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarolei
npupoHoii cpeze. [losTomy HapsAy ¢ M3ydeHHEM O0IIeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHMM JKUBBIX CHCTEM PA3HOTO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX
MIPOIIECCOB B MTporpamMMe 1o OMOJIOTHH Y/IEJIEHO BHUMAaHUE UCTIOIB30BAHHIO TIOJYUCHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs NPUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUITAKTHKU
HACJICJCTBEHHBIX  3a00JICBaHUI  YEJOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJbTHUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeIECO00Pa3HOro MOBEJACHHS B OKPYXKAIOIIeH MPHUPOIHOM cpene,
aHaJM3a BIMSHUS XO3AUCTBEHHOM JESITEIHPHOCTH YEJIOBEKa HAa COCTOSHHE TPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTU Y4eOHOTO
npeameTa «bHUoNOTHs» MPOJUKTOBAHO HEOOXOJIMMOCTHIO 0O0ECTICUCHUs YCIOBHM ISl pElIeHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopmupoBaHre y OOYyYarONIUXCS CIIOCOOHOCTH aNanTUPOBATHCS K M3MEHEHHSIM JTMHAMHUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUA.

buonorus Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecTto. OHa
obOecrieunBaeT (GoOpMUpPOBaHUE y OOYUYAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOM MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKAaX — YPOBHEBOM
OpTaHM3aIlMi M OHBOJIOLMU, CO3MaET YCIOBUSA JUISA: TO3HAHUS 3aKOHOB JKHUBOH MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
JKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIICHUS K dKUBOU MPHUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue OWONOTHS WMEET TakKe JJs pEIIeHUS BOCHHUTATEIBHBIX W
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEero oOpa3oBaHms, colManu3anuu odyqaronuxcs. M3yuenue
Ouonoruu oo6ecrneynBaeT yCIoBUs A7l JOPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHHUKAITHOHHBIX



U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYpbI, CHOCOOCTBYET HHTEIrpaluu
OMOJIOTMYECKUX 3HAHUHN C MPEICTABICHUSAMHM M3 IPYTrUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOXKEHUS O MPEAHA3HAYEHUH Y4eOHOTO MpeaMeTa
«buonorus» cocraBuIM OCHOBY JUIsl ONPEAEICHUS IOX0/10B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT10op comeprkanus yuebHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIC Ui (POpMUPOBaHUS OOIIEH KYIbTYpHBI, ONpEACISIOmne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU jaesTesibHOCTH. Oco00e MECTO B 3TOHM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM g  (QOpMHUpOBaHUS
NPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOrHYecKOro o0pa3oBaHusl.

CrtpykrypupoBaHHe cCOJepKaHUs y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTUU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
YKUBOM PUPO/IBL, O €€ yPOBHEBOM OPraHU3alliU U SBOIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buosnorus» BbIIEIEHBI CIEAYIOUINE coAepKaTelbHble JUHUU: «buonorus
KaK Hayka. MeTo/ibl Hay4yHOTO Mo3HaHus», «KieTka kak Ouonoruyeckas cucreMay, «Opranusm
Kak Omosornyeckas cucrema», «CucrtemMa m MHOrooOpa3ue OpraHndeckoro MUpay, « BOJIOIUS
YKUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBIIAJICHHE
00y4JaloUMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU O0OBEKTOB )KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIEM.

HOCTI/I)KGHI/IC eI U3YUYCHUA yqe6Horo npeamMceTa «buooruss» Ha 0a30BOM YpOBHEC
obecreynuBacTCs PEIICHUEM CIICAYIOIINX 3aa4:

OCBOEHHE O0YYaroIIMMHCS CUCTEMBbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TUIOTEe3aX, MpaBUiIaxX, CIYKAIIUX OCHOBOM s (hOpMUpPOBaHMS
NPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METO/JAaX Hay4yHOTO IO3HaHUS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUH;

(dbopMupoBaHHue y OOyyarolUMXCsl MO3HABATEJIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJEN U MOJXO0I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmei KyiabTypbl, (DYHKIHMOHAIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOJBI HA
OCHOBAHMU 3HAHWH U OMBITA, TOJYYSHHBIX IPU U3yYEHUN OUOJIOTUH;

(dbopMupoBaHHe y OOy4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OMOIOTHYECKUX
3HaHUM B NPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM >XHWBOW IMPUPOJIHI,
HEO00XO0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHNS SITHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX MCCIICIOBAHUN;



OCO3HaHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM M YMEHWH B IOBCETHEBHOW JKMU3HU IS OICHKH
MOCJIEICTBUM CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHUE Mep TPODHUIaKTHKY 3a001eBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorusy, u3ydaemas Ha 6a30BOM ypOBHE,
SBIIIETCSL O0S3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW oO0JacTH

((ECTGCTBCHHO-HayLIHBIG MMPEAMETBD.

Jlnist u3yueHusi Onosoruv Ha 6a30BOM YPOBHE CPEIHETo 00IIero o0pa3oBaHusl OTBOJIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
Tema 1. Buojsiorus kak Hayka.
Buonorus xak Hayka. CBsi3b OMONIOTHH C OOIIECTBEHHBIMHU, TEXHHUECKUMH U JPYTUMH
€CTECTBEHHBIMH HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B

(dbopMHUpPOBaHUH COBPEMEHHON HAay4YHOM KapTUHBI MuUpa. CucTtemMa OMOJOTHYECKUX HAYK.

MeTob! To3HAHMS KUBOK PUPOABI (HAaOII0IeHNE, SKCIIEPUMEHT, ONTMCAaHNE, H3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:
IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTuueckass padota Ne 1. «lcnonp3oBaHuEe pa3NMYHBIX METONOB MPH H3YYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aIUs.

XKusble cuctembl (OMocHCTEMBI) Kak NMpeaAMeT H3ydeHus Ouosnoruu. OTINYHME >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CgoiictBa OwocucTeM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  ONYJSIHUOHHO-BUIOBOM,

9KOCUCTEMHBIH (0MOTeo1eHOTHYECKUI), OMOCEPHBII.

JdemoHcTpaumnu:



Tabmunbl ¥ cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHU OpTaHU3AINMH >KUBOU
PUPOIBI».

ObopynoBanue: moaens Mosiekyibl JJTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIICTKH. XuMudueckue DJICMCHTBI: MAakKpO3JICMCHTHI,
MHKPOIJICMEHTEI. Boz[a 1 MUHCpAJIbHBIC BCIICCTBA.

OyHKIMK BOJBI M MHUHEPAJIBHBIX BEHISCTB B KieTke. [lopaepkaHre OCMOTHYECKOIO
OaytaHca.

benxu. Cocta u crpoenue 0enkoB. AMHUHOKHCIIOTEI — MOHOMEpHI OenkoB. Hesamenumbie
U 3aMEHHUMbIC AMHHOKHCIOTBI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPBlI O€IKOBOM
MOJICKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHTHl — OuoNorHueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTaJlnu3aTOPOB.

YrieBoabl: MOHOCaXapu bl (TIIF0K03a, pud03a U Ie30KCHpr003a), Tucaxapuiasl (caxaposa,
JaKTO3a) W mojucaxapuibl (Kpaxmall, TJIUKOTeH, IIe/UIt003a). buonorndeckue (yHKIUA
YTJIEBOIOB.

Jlummapr:  Tpurmmuepuas, Gocomumuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YIieBOJOB, OEIKOB M JIMIMJIOB Kak
VMCTOYHHMKOB DHEPTUU.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢yukuun JHK. Crpoenne n ¢ynxunuum PHK. Buner PHK. AT®: ctpoenue u

byHKLINN.

]_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TCOpUAd — HNpUMEP B38.PIMO,Z[CI>’ICTBI/I$I H)Ieﬁ u
q)aKTOB B HAYYHOM ITO3HAHUH. MGTOI[BI HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOLye npu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHast
memOpaHna, mosiekyinsl JIHK kak reneTnueckuil anmapar, cucTeMa CUHTe3a Oelka.

Tunbl kiIeTOK: sykapuoTHdeckas U mpokapuotuyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHYECKOH KIETKH.
OcHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAIMUKC, WX (PYHKIIHMH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkiuu. [luromnmazmMa u €€ OpraHoMIBL
OnxnomemOpannbie opranouibl kietku: DI1C, anmapar ['oasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMABbI KJIETKA: MUTOXOHJIPHH, IIIAaCTUABL. [IponcxoxaeHne MUTOXOHAPUN U TUIaCTU. Busl
wiactug. HememOpaHHbIE OpraHouabl KIETKH: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHusl.



SAnpo — perynasTopHbIi IeHTp KieTku. CTpoeHue sapa: sijaepHas 000JI09Ka, Kapruoriazma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.
JdemoHcTpaumu:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[lnarpammbl: «PacripefieneHne XMMHYECKHMX SJIEMEHTOB B  HEXHBOM  IPHUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM IIPUPOAE.

Tabmuuer u cxemsl: «Ileproguueckas Tabina XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHne 3yKapuOTHUECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIeBOJbD», «JIUunuas».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TPOBEICHUS] HAOIIOACHUH,
H3MepeHHﬁ, OKCIICPUMCHTOB, MUKpPOIPCIapaTbl PpaCTUTCIbHBIX, JXUBOTHBIX U 6aKT€pI/IaJH)HI)IX
KJICTOK.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

JlaGoparopnas pabota Ne 1. «M3yyeHne KaTalUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaboparopHast pabora Ne 2. «l3ydeHue CTpOEHHUs KIETOK pPAaCTECHUH, >KUBOTHBIX H
6aKTepI/II>'I o4 MUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIpEIIapaTax u uxX OIMMUCAHUCH.

Tema 4. ’KuzneaeaTeJbHOCTh KJICTKH.

OOmeH BemiecTB, WM MeTaOOIM3M. AccUMWIIMS  (TUIACTUYECKUM OOMEeH) U
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 0OMeH) — IBe CTOPOHBI €MHOTO TMpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B MOHUMAaHUH METa0O0IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTtepoTpodHsbiii. Ponbs pepmMeHTOB B 00MeEHE
BEIIIECTB U MIPEBPAIICHUHN YHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el (orocuHTe3a. Peakuuum ¢oTtocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKe OakTepur. 3HAUYCHUE XEMOCHUHTEe3a IS JKM3HU Ha
3emute.

DHepreTudeckuii 0oOMEH B KIeTKe. PaciiernsieHne BeIIeCTB, BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl d3HepreTndeckoro oomena. [ nmukonus. bpoxkenue u
ero Buapl. KucmopomHoe OKHCICHHWE, WIM KIETOYHOe jAbixaHue. OKHCITUTEThHOE
dochopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.



Peaknun matpuunoro cunTe3a. ['enermueckas wundopmanus u JIHK. Peamumzamms
reHeTH4YecKoi mHpopmaruu B KiIeTKe. [ eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIIIIHS —
matpuuHblii cunTe3 PHK. Tpancnsanus — Ounocunres Oenka. Dransl TpaHcasuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OCIKa.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopuss otkpbiTus BHUpycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
bone3nu pactenwuii, UBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc nmmyHoaedunmrta
gyenoBeka (BUY) — Bozoyaurens CIIM/la. OOGpaTtHasi TpaHCKpHIIHS, peBEpTa3a U WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpanmu:
Ioptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuibl ¥ cxeMmbl: «THUIbl  IIHTaHUSLY, «Metabomm3m»,  «MUTOXOHIPHSIY,
«JHepreTnueckuii oomMen», «Xmoporact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢yHkMoHMpoBaHUEe  reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: Moaenu-anmiukauun «Yapoenue IHK u Tpanckpunuus», «brnocunres
6enkay», «CTpoeHue KIeTKu», Moaeib cTpykrypsl JTHK.

Tema 5. PazMHOKeHNe U MHAUBUIYAJIbLHOE PA3BUTHE OPTaHU3MOB.

Knerounblii nuki, WM SKU3HEHHBIH WK Kiaetku. WHTepdasza m mutos. Ilpomeccsr,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMOocoM. XPOMOCOMHBIA HA0Op — KapuoOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIIMBUIYaJIbHOTO PAa3BUTHUS
OpraHNU3MOB.

I[eJ'IGHI/Ie KJIC€TKHU — MHUTO3. CTaI[I/II/I MHUTO3a. HpOIlGCCBI, MMPOUCXOAAIINE HA PA3HBIX CTA/IUAX
MHUTO3a. bHogoruueckuii CMpICI MUTO34.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOKEHHMsS OpraHuU3MOB: Oecrojoe M 1osoBoe. Buasl  Gecronoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHueE,
BEreTaTHBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHW3MOB, €0 3HAUEHHE JUIS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €0 OTJIINYUA OT 0ecI10J1010.

Meiio3. Craguu meitosa. [lpoueccsl, npoucxoasume Ha ctaausx meiosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaUEHUE Me03a.

I'ameTorenes — mpoiecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BbIC JKeJIe3bl:
CEMCHHHUKU U ANYHUKU. O6paSOBaHI/Ie M Ppa3sBUTUC IIOJIOBBIX KJIETOK — TI'aMCT (CHepMaTO?;OI/I)I,
SUIEKIIeTKa) — crepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHsS SUIEKICTOK |
criepmato3onioB. OmionorBoperue. [lapreHorenes.



NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOpHOHAIBbHOE pa3BHUTHE (IMOpPHOTEHE3).
Otanbl AMOPHOHAIFHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIIHS,
oprarorenes. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BHUTHS: TPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBAThH BpO)KZ[éHHBIe ypoAacTBa.

Poctu pa3sBUTHC paCTeHHfI. OnroreHes LIBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHU, CTaAUU
Pa3sBUTHA.

JdemoHcTpaumuu:

Tabauiel u cxembl: «DOpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KiIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHe XpOMOCOMbI», «KieTouHbld muKI», «Persukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIUX
1 yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparbl «CrepMaTo30ubl MIIEKOITUTAIOIIETOY,
«Sliiueknerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpEIKa JIyKa», MarHUTHasi MOJIEIb-
amumakanys «Jlenenue kinerku», moaens JJHK, monens merada3sHoli XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlaboparopHast pabota Ne 3. «HabmoieHne MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENaparaxy.

JlaboparopHast pabora Ne4. «M3yueHHE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpernapaTaxy.

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. lcropust pa3BuThs TEHETUKU. Ponp LUTONIOrMU U
HMOPHUOIIOTUY B CTAHOBJICHUM T'€HETHKHU. BKi1ag pocCHIICKUX U 3apyOEeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToapl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HAcJIEIOBaHMsA  INPU3HAKOB,  YCTaHOBIEHHble  ['. MeHnnenem.
MoHorubpunHoe ckperyBaiue. 3aKoH eAMHO000pa3usi THOPHUI0B epBOro nokosiexus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroThl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMKE.

JlurubpuaHoe CKpelmMBaHHMe. 3aKOH HE3aBUCHMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTHdecKue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBaHUE.

Hcnons3oBaHue AHAIIU3SUPYIOLICTO CKPCIIUBAHUWSA UL OIIPECACIICHUS TCHOTHUIIA ocoou.

CI_ICHJIGHHOC HaCJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIUICHHOMY
HaCJICJOBaHUIO I'CHOB. HapymeHHe CICTIJICHUA I'CHOB B PC3YJIbTATC KPOCCUHTOBEPA.

XpOMOCOMHaH TCOpHA HACIICACTBCHHOCTHU. I'enetunueckue KapThI.



I'eneruka nmoxa. XpoMOCOMHOE OMPENEICHHUE M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HaciiemoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3menunBoCTh. Buibl H3MEHYMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHAsA. POk cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJU(PHUKALMOHHON H3MEHYHUBOCTH.
Bapuanvonsslii psa 1 BapuanuoHHas kpuas. Hopma peakuuum npusHaka. KonnuecTBeHHble U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKAs, U3MEHUUBOCTh. KoMOMHATHBHAS N3MEHUYNUBOCTb.
Meiio3 u 1ONOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCcTh. Kiaccugukanuss MyTaluid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. Yactora u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PsIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.

BHe;mepHa}I HacCJICACTBEHHOCTh U U3MCHYMBOCTD.

I'eneruka uenoseka. Kapuotun dvenmoBexka. OCHOBHbIE METOJbl T€HETHKU 4YEJIOBEKA:
IeHEANOrNYeCKUi, OJIM3HELOBBIH, NMTOT€HETUYECKUH, OMOXMMHUYECKHH, MOJEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/ieJIeHMEe TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TFeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomsto IIIIP-ananu3a. HacnenctBenusle 3a0osieBaHMs
yelloBeKa: TIeHHble Oosie3HM, OO0JIE3HM C  HAclHeACTBEHHOM  IpPeIpacloiokKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HH, TUATHOCTUKH, MPO(PUIAKTHKN U JICUCHUS] TEHETHYECKUX
Oone3Held. MeauKO-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETHIECKUX 3a00JIeBaHUI YeTI0BEKA.

JdemoHcTpaumnu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacuIeIUIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Merno3», «B3anMoIelicTBHE AJJIETIBbHBIX TEHOBY, «I €eHeTHnUeCKre KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIJIEHHOTO C TOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukanoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTallMOHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Mmojenu-anmMkanun  «MoHoruopuaHoe ckpeuBanuey, «HemomnHoe
JOMHUHHUpOBaHHe», «/lurubpuanoe ckpemmBanue», «llepekpéct Xpomocom», MHKPOCKON U
Mukpornpenapar «JIpozodwmray (Hopma, myTtanuu GopMbI KPBUIBEB U OKPACKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTUOPUAHOTO M TUTHOPUHOTO
CKpEIINBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.



JlabopaTtopHas padota Ne 6. «M3yuenne Moau(pUKAIIMOHHON U3MEHYUBOCTH, TIOCTPOCHUE
BApUAIMOHHOIO PAJIa U BApUAIIMOHHOU KPUBOW.

JlaGopaTopHnas pabora Ne7. «AHaM3 MyTanmwii y JApo30(uIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIN3 POIOCIOBHBIX YEJIOBEKay.
Tema 7. Cesekunst oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M MPOIECC. 3apoKACHUE CEIEKIMU W AoMecTukanus. Yuyenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXACHUS W MHOT000pasusi KyIbTYPHBIX pacTeHHid. L[eHTpbI
MIPOMCXOXKICHHS JIOMAITHUX )KUBOTHBIX. COpT, OPO/Ia, IIITaMM.

CoBpeMeHHbIE METO/bl CEeJIeKIMH. MacCOBbIi M MHIUBUAYAIbHBIA OTOOPBI B CEIEKLHU
pacteHuil n kuBOTHBIX. OLIEHKa 3KCTephepa. BIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Yucras nuaud. CKpelBaHue YUCThIX JUHUN. ['eTeposuc, unu rubpunas cuna. Hepoacrsennoe
ckpemBanue — ayrOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. VcKyccTBEHHBIN
MyTareHe3 M IIOJy4YEHHUE MOJIMILUIONI0B. JOCTH)KEHUS CEJIEKIMM PAcTeHHMM, XMBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib Npou3BoAcTBa. ['€HHas HMH)KeHepus. OTanbl CO3/aHUA
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsie
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKWe BBICOKOIIPOLYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpodiaemsl. I'MO -
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacteHui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. MBanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Knerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OO6opyoBaHKE: MYJISKU TIJIOJIOB M KOPHEIJIOJ0B JAUKUX (POPM U KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CenbCKOX0351iICTBEHHbIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHbIE METOJbI M JIOCTHKEHMS CENEKIMU PACTeHWH W JKMBOTHBIX (Ha
CEJIEKIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosIOLIHOHHASA OUOJIOTHA.

[Ipennocsiikn BO3HUKHOBEHMS JBOJIIOIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B OHoJoruu. BiusHue 5BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.



CeugnerenbcTBa 3BOMIONMA. [laneoHTONIOTHYECKHE: TTOCIIEAOBATEIFHOCTD  TTOSBICHUS
BUJIOB B MTAJICOHTOJIOTUIECKOH JICTOMHCH, ITepeXxoHbIe (hopMbl. Broreorpaduueckue: cX0ACcTBO U
paznuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOPHOJIOTHUECKUE: CXOJACTBA U pa3iIuyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHBIC, PYAMMEHTApPHBIE OpraHBbl,
aTaBU3MBI. MOJICKyJISIpHO-6I/IOXI/IMI/I‘-ICCKI/IGI CXO0ACTBO ME€XAaHHU3MOB HACICACTBCHHOCTU H
OCHOBHBIX META0OINYECKUX MyTeH y BCEX OPraHU3MOB.

OpomtononHas teopust Y. JlapBuna. IIpeamochbUiKd BO3HUKHOBEHHS JIapBHHH3MA.
JIBMOKYIIIME CHJIBI  OBOJIIOUMU BUIAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKCHHE IIPH
OrPaHMYCHHOCTH PECYpCOB, HeOIpeeaéHHas W3MEHYMBOCTh, 0OOphOa 3a CyIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u €€ 0OCHOBHbIE MOJIOKEHUS.
MuxkposBosronus. [lomynsanus kak eIMHULA BUA U 3BOJIIOLU Y.

JiBmkymue cuibl (pakTophl) IBOJIOLUUA BUIOB B MpupoAe. MyTallmoHHBIN mpoliecc U
KOMOMHATUBHASI U3MEHYUBOCTD. [ [0y ISIIMOHHBIC BOTHBI | Apeiid) reHoB. M30smus 1 MUTrparus.

EctectBeHHBINT 0TOOp — HANpaBISFOIIMKA (aKkTOp SBONIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucrmocoOIeHHOCTh OPTraHU3MOB KaK pe3yibTaT IBOIONHH. [IprMepsl pucoco0IeHmi
y opranuzMoB. ApoMoph03bl U UIN0A AN TAIHH.

Bun u Bumoo6OpaszoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MakposBomtorius. @opMbl HBONIONUK: (PriIeTHYECKast, TUBEPreHTHAsl, KOHBEPreHTHAs,
napasuienpHas. HeoOpaTuMocTh 3BOMTIOIHH.

[Ipoucxoxaenne  OT  HECHEIUATM3UPOBAHHBIX  TpenkoB.  [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paJualius.

JdemoncTpanum:

Hoptpetsr: K. JIunnent, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOroobpazue copTroB pacteHuit», «MHoroo0Opasue mMopos
KUBOTHBIX», «ITomymnsum», «MyTanuoHHas U3MEHYUBOCTbY, «ApoMopdho3bI»,
«Mnnoanantammmny, «OO0mas nereHepanusy, «JBmwkymme cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucrnoco0i1eHHOCTh
OpraHusMoBy, «I eorpaduyeckoe BU1000pa3oBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O60DVZ[OB8.HI/I€I KOJUICKIUA HACCKOMBIX C pa3JIMYHbIMHA TUIIAMU OKPACKH, Ha6op IJI0J0B U
CEMsH, KOJITICKIHA ((HpI/IMCpBI 3alllUTHBIX HpHCHOCOGHeHI/Iﬁ Y JKUBOTHBIX», MOJICJIb «OCHOBHEIC
HaIlrpaBJICHUA 3BOJIIOHUN, 00BEMHAs MOACIb «CTpoeHHe T'OJIOBHOI'O MO3T'a ITO3BOHOYHBIX).




buoreorpaduueckas kapra Mupa, Kosekuus «DOpMbI COXPaHHOCTH MCKOIMAaeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmaukanus «llepekpéct xpomocom», BllaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymkm», Mukpomnpenapar «Jlpozodmuna» (HOpMAa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKU TEJa).

JlaboparopHble U NpaKkTHYecKue padoThbl:
JlaGoparopnas padota Ne 1. «CpaBHeHue BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabora Ne2. «OmnmcaHwe TPHUCIOCOOJICHHOCTH OpraHu3Ma #u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHay4HBIE IPEICTABICHUS O 3apOXKICHUU KU3HU. HaydHble rHIIOTe3pl BOZHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUYECKUX. DKCIEPUMEHTAIIBHOE IMOATBEPKACHUE XUMUYECKON
sBositony. HauanbHble stansl 6uonorndeckoit apontonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMUAL.
DopMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emiie o 3pam u nepuoaam. Katapxeii. Apxeickas u mpoTepo3onckas
spsl. [aneo3olickas spa u €€ nmepuo/Ipl: KeMOPUHCKUI, OPJJIOBUKCKHNA, CHITYPHICKHIA, T€BOHCKHA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Mes3o3oiickas 3pa u e€ Mepuo/Ibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.
Kaiino3zoiickas apa u e€ nepuo/ipl: MajaeoreHOBbIi, HEOT€HOBBIH, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMara U IeoJOrM4ecKux IpoueccoB. OCHOBHBIE 3Tallbl ABOJIOLHAN
PacTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 )KUBOTHBIX. [losiBIeHue, paciser
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa’keHue 3BOMOINH. OCHOBHbBIE CUCTEMATUUYECKUE
TPYNIbI OPTaHU3MOB.

9BOJ’II-OI_[I/I$I YCJIOBCKaA. AHTpOl'IOJ'IOl"I/ISI KaK Hayka. Pa3zButue HpeI[CTaBJ'IeHI/Iﬁ 0
MPOUCXOKACHNHN YCJIIOBCKA. Metoant HU3YYCHUSA aHTPOIIOICHE3A. CXOHCTB& " pasjinvyus 4CJI0BCKa
1 )KUBOTHBIX. CHCTEMaTHYECKOE TTOJI0KECHUE YeIIOBEKa.

JBwxyne cwibl (pakTopbl) aHTpororeHesa. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIUM Tpy/aa, MBIIIJICHHE,
peus.

OCHOBHBIE CTaAWM U BETBU HBOJIFOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YeIOBEK yMEIbIii,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymHbiid.  Haxonku
HCKOMNAaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHHS, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpOINEonHas (eBpasuiickas), Herpo-
aBCTpasioniHast  (dKBaTOpHajbHas), MOHIOJOMAHAs  (A3MaTCKO-aMepuKaHcKas).  YepTsl



IpUCIOCOOICHHOCTH MPEACTABUTENEH YETTOBEUECKHX Pac K YCIOBUSAM CyILIeCTBOBaHMs. ENMHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:
[optpetsl: ®. Penu, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. dapBuH.

Tabauiel u cxemsbl: «Bo3HukHoBeHHEe COTHEUHOM cUCTeMbly», «Pa3BUTHE OPraHMYEcKOro
mupay», «PacturenbHas kinerka», <«COKuBoTHas kiertka», «lIpokapuornueckas KieTka»,
«CoBpeMeHHasl cucTeMa OpraHu4ecKkoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepebie
COBPEMEHHBIE JIIOIN», «Hell0BeueCKHne pachl».

Oo6opynoBanue: Myspku — «[IpoucxoxkaeHne demoBeka» (OIOCTBI  aBCTPAJIOTIMTEKA,
MUTEKAHTPOIa, HEAHJACPTAIbIIa, KPOMAHBOHIIA), CIENKHA WIA U300paKeHUsT KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHOoJIornieckasi Tabnuua,
KoJuteKust «©opMbI COXPAaHHOCTH HCKOTMIAEMBIX JKUBOTHBIX M PACTCHHIA.

JlaGopaTopHble U NPaKTHYEeCKUE PadOThI:

[IpakTuueckas padora Ne 1. «/M3ydyeHue nckomaemMpix OCTATKOB PAaCTEHUM U KUBOTHBIX B
KOJUTCKITUSX ).

DKcKypcust «IBOJIIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbBIN WK
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mbl U OKpPYKAKIIAS Cpeaa.

DKonorus Kak HayKa. 3a):[aq1/1 H pa3ciibl SKOJOI'MH. MeToabl AKOJIOTHYSCKUX
HCCJIeIOBaHUM. DKOJIOTHYECKOE MHPOBO33PCHUC COBPECMCHHOT'O YCJIOBCKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3JyIIHas,  MOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonornueckue (axropel. Krnaccudukanusi skonorudeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  (akTopbl:  CBET, TeMIleparypa, BIaXHOCTb. DoTonmepnoausm.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOHOTHYECKHX (pakTOpOB. bruonornueckue puTMsl.

buornueckne ¢dakropel. Buapl OnoTHYeCKMX  B3aMMOJCHCTBHN: KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHOTUYECKUX
B3aMMOJICHCTBHII JIJIsl CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX.

OKOIOTHYECKHE XAPAKTCPUCTHUKU TTOIYJIALIUH. OCHOBHBIE TIOKa3aTEIH TIOMyJIAIUN
YUCJICHHOCTb, IUNIOTHOCTb, POXIAAEMOCTb, CMCPTHOCTb, HPHUPOCT, MHUTpALUS. I[I/IHaMI/IKa

YHUCJICHHOCTHU MOITYJIAIUU U eé peryianus.

JdemMoHcTpanum:



[optpetsr: A. I'ymboasar, K. @. Pynse, O. ['exkensb.

Tabnuuer u cxembl: kKapta «IIpupoansie 3006 3eminy, «Cpeasl 0OUTaHUST OPTaHU3MOBY,
«Doronepuogusm», «llomymsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJIALUU
uHy30pun-Typenbkn», «llumessie memnm.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JlaboparopHast pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUI U3 PA3HBIX MECT
0oOUTAHUSY.

JIaGoparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.
[Tpaktuyeckas padora Ne 2. «[loxc4€r IIIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI».
Tema 4. CooO1mecTBa U 3KOJIOrHYEeCKHE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CrTpykTypel — OHOLIEHO3a:  BHJOBaf,
pOCTpaHCTBEHHAsI, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe M OHOreoIeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopor BemecTB W MOTOK JHEPIUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHS. DKOJIOTWYECKHE MHPAMHIBL: TPOAYKIMH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CaMOpEryJsnusl, pazsutue. CyKieccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTeMa XBOWHOTO WIIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y POO3KOCUCTEMBI. bronornueckoe u
X03SHCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak gaxtop ycTrounBocTH sKocucteM. CoxpaHeHne OMOJIOrHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocgepe. I'paHuibl, coctaB U CTpyKTypa OuOCheEpHI.
Xusoe BemectBo u ero QgyHkuuu. OcoGeHHOCTH OHoOcepbl Kak II00aTbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXHMMHUYECKHE IMKIBI 3JIEMEHTOB (yIJIepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emin. AHTponoreHHbIe u3MeHeHusl B Onocdepe. [odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHME MTPUPOIBI M YenmoBedecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA
ycroitunBocTi Onochepsl. OCHOBa PallMOHAIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U MX

HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTHUH U OoXpaHa MMpupoabl.

JdemMoHcTpanum:



[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuie! u cxemsl: «lIumeBbie nenny», «buoueHnos: cocraB u cTrpykrypa», «lIlpupoansie
coobuiectBay, «llemn mnuranusy», «OKojoruueckas mnupamuaa», «buocdepa u yemoBexy,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMAa XBOMHOTO Jiecay, «brorieHo3 Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOr€HHbIE BO3JEHCTBHS Ha NpUpoAy», «Baxueimue
UCTOYHUKU 3arps3HEHUs] BO3AyXa U T'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBISAIOIIAS
ouocheprr», «Paktopsl xgerpagauuu  nouB», «llapHukoBblii  3pdexT», «DakTOPHI
PaInoaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopoT a3ota B mpupoae».

O06opyioBaHue: MOJIEIb-ANTITHKAIHS «Tunuunble OMOIICHO3bI», repoapmii
«PactutenpHble  cooOmiecTBay,  Koutekuun  «buonenos», «BpemuTenn — BaKHEHUIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPpYIIaM oJHOTo Buaa, Kpachas kaura Poccuiickoit
Deneparun, N300paskeHNsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCsS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPCAMCTA «buomorusy BbIACIICHBI
CIIEAYIOIINE  COCTABJIAIONIME: OCO3HAHHE OOYYalOIUMHCA  POCCHHMCKOM  Tpa)IaHCKOMH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSTEIBHOCTH W CaMOOIPEAEICHUIO,
HaJIu4Yue MOTHBaAIlUU K O6yquI/II-O 6I/IOJ'IOFI/II/I, HEJICHAIPAaBJICHHOC PAa3sBUTHC BHYTPCHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHMX TPAIULIUNA pa3BUTHS
OMOJOrNYECKOro 3HaHUS, TOTOBHOCTh M CLIOCOOHOCTh 00y4aroluXcsi pyKOBOICTBOBATHCS B CBOEH
JeSITeIbHOCTH LEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, MPUCYIIMMU CHCTEME OMOJIOTMYECKOTro
00pa3oBaHus, HATMYUE IKOJOTHUECKOTO MMPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTH IEJIN U CTPOHUTH
KU3HEHHBIE IIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS NpenMera «buonorus» JOCTUTAaIOTCS B €IMHCTBE
y‘Ie6HOI\/’I W BOCIUTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
0011ecTBE TpaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT TpPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHSI K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPyJa M CTaplIeMy IIOKOJEHHIO, B3aUMHOI'O
YBOXEHHS, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JInuHOCTHBIE PE3yIbTATHl OCBOEHUS yueOHOTro npeaMera «bruonorus» A0IKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHarolIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIBHOCTH B IPOLIECCE PEATM3ALNUNA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJE B YACTH:



1) rpaskIaHCKOro BOCIIUTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUK  OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M O0OS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPABOIIOPSJIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU IIPU CO3/IaHUHU YUEOHBIX ITPOEKTOB,
peneHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BBHITOJIHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPENENsITh COOCTBEHHYIO TIIO3WMIMIO IO OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM )KU3HU U OOBSCHSITH €€;

YMEHHE YYMUTbIBaTh B CBOMX JCUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJICH C pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBINIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTb K 'yMaHUTapHON U BOJOHTEPCKOM EATENILHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPKIAHCKOW WACHTUYHOCTH, MMATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Iepel PonuMHON, TOpaocTy 3a CBOM Kpai, CBOXO

PO,I[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HPOLLIOC U HACTOAIICC MHOTOHAIIMOHAJIbHOT'O HAPOJa POCCI/II/I;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACICIUI0 U IaMATHUKAM IIPUPOJBI,
JOCTH>KEHUAM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTBh OIIEHHMBATh BKJIAJl POCCUNCKHUX YYEHBIX B CTAaHOBJIEHME U pPa3BUTHUE
O6uosornu, MOHUMaHUs 3HauYeHHsI OMOJIOTMH B TO3HAHUU 3aKOHOB MPUPO/IbI, B KHU3HU YeJIOBEKa U

COBPEMEHHOT0 00I11eCTBA;

HﬂeﬁHaﬂ Y6€)KI[éHHOCTI), TOTOBHOCTD K CJIYKCHHIO U 3allIUTEC OTG‘IGCTB&, OTBECTCTBCHHOCTH
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O HApPOaa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHMUSI;

CIIOCOOHOCTH OLCHUBATHL CUTYyallUIO U MMPUHHUMATh OCO3HAHHBIC PCHICHUSA, OPUCHTUPYSICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEero;



OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJIUTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIECHHOCTEH CEMEHHOM KU3HHM B COOTBETCTBUU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

9CTCTUYCCKOC OTHOLICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6BITa, HAaYy4YHOTO U TCXHHUYCCKOI'O
TBOpPYECTBa, CIiopTa, Tpylaa, 06I_HCCTBCHHI)IX OTHOMCHHﬁ;

IIOHHMMAaHHUEC SMOIIMOHAJIBHOI'O BO3I[€I>1CTBH$I JKHUBOM IpUupoabl U eé OCHHOCTH,

TOTOBHOCTb K CAMOBBIPAXKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) puzuyeckoro  BocHUTAHUA, (OPMHPOBAHUA  KYJBTYPbI  3I0pPOBbS U
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

MMOHMMAaHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
coOI0IeHNE TUTUEHUYECKUX IMPaBWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
peryiasipHasi  (pu3Mueckas aKTUBHOCThH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETCHTHOTO

OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

IMIOHUMAaHHWEC NCHHOCTU IpPaBUJI HWHIAUBUAYAJIBHOI'O W KOJIJICKTHUBHOI'O 0e3011acHOTO
IMMOBCACHUS B CUTYyALlUAX, YTPOKAOIINX 310POBBIO U JKU3HU J'IIO,I[@I‘/‘I;

OCO3HAHME IOCIEICTBUI M HENPHUATHS BPEAHBIX MPUBBIYEK (YNOTPEOICHMs aIKOTroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COUMAIBbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IMJIAHUPOBATH M CAMOCTOSITEIHLHO BBIMOJIHATH

TAaKYyHO OCATCIIbHOCTD,

UHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSIKEHUH BCEH
JKU3HU;

7) 3KOJIOTMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKON KYIbTYphl: MPUOOpETEHHE ONbITa MJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbL;

OCO3HAHHE TJI00AIBLHOIO XapaKkTepa 3KOJIOTHYCCKUX HpO6HeM u HYTCﬁ HX pCIICHUA,



CIIOCOOHOCTH UCIIOJIB30BaTh MPUOOpEeTaeMble IPU U3YYECHUH OWOJIOTUH 3HAHUS ¥ YMCHHS
NPU PEIICHUH MPOOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IPUPOAOIOIH30BaHUEM (COOIIOICHHE
MpaBUJI TIOBEJICHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, Onochephl);

AKTUBHOE HETIPHUATHEC ACHCTBUMN, MPUHOCAIIUX BPEI OKpYXKAIOUIeH MPHPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSATHBIC YKOJIOTHUYECKHUE IMOCIEIACTBUS MPEITPHHIMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HQJIMYME DPA3BUTOIO SKOJOTMYECKOIO MBIIIICHHS], HKOJOTMYECKOW KyJbTYphl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAIBbHOM NpakTHUKE, T'OTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAayKd M OOIIECTBEHHOM MpAaKTUKU, OCHOBAHHOTO HA JUAJIOre KYJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM M UMTATEIILCKOM KYJIBTYPBI KaK CpCACTBA BBaHMOHeﬁCTBHH
MCKAY JIOAbMU W MTO3HAHUWA MHPA,

MOHMMaHKE CIEeHU(PUKHA OMOJIOTUM KaK HAayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaAIOIIeM
MHUpE KaK O €IUHCTBE IpUPOAbI, YelIOBEeKa U OOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJISi COBPEMEHHON IMBHUIIM3AIMN: 00ECTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarb pecypcHble MpoOaeMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001Ien
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAIbHOM
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

IMOHUMAaHHEC CYHIHOCTHU MCETOJAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBLIX HAyKax,
CIIOCOOHOCTH HCITOJIb30BaTh moJiyda€MbIC 3HAHHA [Jid aHajiv3a | OOBSCHEHHS SIBJICHUI
OKpY’Karmero Mupa " IPOUCXOAAIIHNX B HEM HSMGHGHHﬁ, YMCHHUEC [OCJIaTh 000CHOBaHHBIE
3aKIIIOYCHUSA Ha OCHOBC HAYUYHBIX (baKTOB U UMCIOHIMXCA AOaHHBIX C LCJIbIO IMOJTYYCHHA
JAOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS AJIL peHICHUA
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAlUAX,

OCO3HaHUE LEHHOCTH HAYyYHOH AESITEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaTbl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENI0BaHNEe, HAONIONEeHNE, U3MEpEHHe, SKCIEPUMEHT M JPYTHX), YHUBEPCAIbHbIC
yueOHbIe JeicTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIe y4YeOHbIC JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM MPAKTHKE.

MeTanpez[MeTHHe pPE3yjabTaTbl OCBOCHHA IIPOTpaMMBbI CPEAHETO O6IJ.[CFO O6pa3OBaHI/I$I
JOJIKHBI OTpaKaTh:

OBjaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMU JAeHCTBUAMM:
1) 6a30BbIe JIOrHYecKHe JeldCcTBUA:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyaJIM3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOEHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMHA, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSIMH);

OIPCACIATE LU ACATCIBbHOCTH, 3a/iaBasd IapaMCTPpbl U KPUTCPpUHU HX HOCTHUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS ISl OOBsCHEHUS (DAKTOB U SIBICHUN KUBOU
HIPUPOJIBI;

CTPOUTHL JIOTHUYCCKUEC PACCYKIACHUA (I/IHILYI(TI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I),
BBIABJIATE 3dKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMATPUBACMBIX SBJICHUSX, (bOpMy.TII/IpOBaTB
BBIBOIbI U 3aKJIFOUYCHHUS,

IMPUMEHATE CXEMHO-MOJCIBbHBIC CPCACTBA AJId NPCACTABJICHUA CYIICCTBCHHBIX CBSI3CH 1
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX 06’LCKTaX, a TaKXcC HpOTI/IBOpCLII/Iﬁ pasHoOro poja,
BBISIBJICHHBIX B pa3JIMYHbIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabatbIBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUaIbHbBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILECJIAM,
OLICHUBATL PUCKU HOCJ'IG,Z[CTBI/If/’I ACATCIIbHOCTH,



KOOPJIMHUPOBATh U BBHINOJHATH pPabOTy B YCIOBUSX pPEaTbHOT0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBble UccIe0BaTeIbCKUe IelicTBUA:

BJIaAJACTh HaABBIKAMUAU y‘iGGHO-HCCHeI{OBaTeHLCKOﬁ nu HpOGKTHOfI ACATCIIbHOCTU, HABBIKAMU
paspenieHus: IpooseM, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CaMOCTOSATEILHOMY IOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paSJII/I‘-IHLIX MCTOA0B ITIO3HAHUA,

HCIIOJIB30BaAThH paSJII/I‘IHBIC BUbI OCATCIBHOCTHU 11O HOHy‘-IeHI/IIO HOBOI'O 3HaHUA, €10
WHTEPIPETAINH, MPEeoOpa30BaHUI0 W MPUMEHEHHUIO B YYEOHBIX CHUTYAIUSAX, B TOM YHCIIC MPHU

CO3JJaHuHn y‘-Ie6HBIX " COLMAJIBHBIX IMTPOCKTOB;

(bOpMI/IpOBaTB Hay‘ﬂIHbe/'I THUII MBIIIJICHUS, BJIaACTh Hﬁy‘-lHOfI TepMI/IHOJIOI‘I/Ief/'I, KIIIOYCBBIMHA
HNOHATHUAMHU U MCTOJaMHU,

CTaBUTh U (I)OpMYJ'II/IpOBaTB COOCTBEHHEBIE 3aJa4u B O6paSOBaTeHBHOﬁ ACATCIBHOCTH M
JKU3HCHHBIX CUTYAIUIX;

BbIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJIU3UPOBATH 34444y, BBIABUI'ATb
THUIIOTE3Y eé peliCHus, HAXOJUTh apryMCEHTHI AJId JO0KAa3aTCJIbCTBA CBOUX YTBep)KHCHHﬁ, 3aaaBaTb

napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3aa4u pPE3yJibTaTbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IIPOIrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX,

AaBaTb OLCHKY HOBbBIM CUTYyallUsIM, OLICHUBATDb HpPIO6p€TéHHLIfI OIIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEJCTB U CIOCOOOB ACHUCTBUS B
PO ECCUOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYI0  00JacTH
JKU3HEACSITENbHOCTH;

YMETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX MTPCIMCETHBIX O6J'IaCTeI\/'I;

BbIJIBUT'aTb HOBBLIC HJICH, NpCjiaratb OPUTHHAJIIBHBIC IMOAXOJbl W PCHICHUA, CTABHUTb
HpO6HCMBI " 3aJla4i, JOMYyCKAIHNE AJIbTCPHATUBHBIC PCIICHU .

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(opManuu (Tekcre yueOHOro mocodus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(MOPMALMIO DPA3IMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3aMpoChl W MPUMEHSATh PAa3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 33714,



MpUOOpPETaTh OMBIT HCIOIb30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeACTaBIE€HUS OUOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

WCTOJb30BAaTh HAYYHBIA S3bIK B KAayecTBE CpPEACTBAa NpU paboTe ¢ OMOIIOTHYECKON
uH(popMalel: MPUMEHITh XUMUYecKue, GU3NYeCKue M MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpY, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIaAACTb HABBIKAMM pPaCIlIO3HABAHUA W 3alIWUThI I/IH(bopMaI_[I/II/I, I/IH(l)OpMaHHOHHOﬁ
0€30I1aCHOCTH JINYHOCTH.

OBJjiajieHHe YHHBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU J1eHCTBUAMM:
1) o6mienue:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(i)ean JKU3HH, aKTHUBHO Y44aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY O6Cy>K,Z[8.CMOI>i TCEMBI (YMCHI/IG 3a/1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA npeﬂﬂaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPEChbl H
COTJIaCOBAHHOCTH MO3UIINHI APYyrux y4aCTHUKOB AHAJIOTa UJIN I[I/ICKYCCI/II/I);

pacCiio3HaBaTb HeBep6aanHe cpeacTBa O6H.I€HI/IH, IIOHUMAaThb 3HA4YCHUC COLMAJIbHBIX
3HAKOB, NPCAIIOCBIIIOK BO3SHUKHOBCHUS KOH(bJII/IKTHI)IX CHTyaHHfI, YMCTb CMATYATDb KOH(i)JII/IKTI)I nu
BCCTH IICPECTOBOPLI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aWMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTHX JEOACH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHsSI C HMCIIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB.

2) COBMECTHAS 1eATEJILHOCTD:

MIOHUMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYaIbHON pabOTHI MpH
pelieHny OMOJOoTHYECKON poOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NPH pelICHUH y4eOHOM 3aauu;

BBI6I/IpaTB TEMATUKY U MCTOJAbl COBMCCTHBIX JIEUCTBUI C y‘léTOM 06H_II/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIJICKTHUBA,

[IPUHUMATh LM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEHMCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEUCTBUN, PACTIPEAEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIa/1a M KAXKJI0TO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATh IMO3UTHBHOC CTPATECTHYCCKOC IIOBCACHHWEC B Pa3jMYHBIX CHUTyalusax,
IMPOSBJIATE TBOPUYECTBO U B006pa)KCHI/IC, OBITh WHUIUATUBHBIM.

OBiajeHne YHMBEPCAJIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM:
1) camoopranusanus:

HCIIOIB30BaTh OHOJIOTHMYECKHE 3HAHUS JJIA  BBIABJICHUSA np06neM N HUX PCIICHHSA B
KU3HCHHBIX U y‘IC6HBIX CUTyalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TIOCTYIKAaX IO OTHOIICHUIO K >KMBOM MPHUPOJAE, CBOEMY 3/I0POBBIO U 370POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO NESATEIIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BATEIILHON JEATEIBHOCTH U

JKU3HCHHBIX CUTYAI X,

CaMOCTOATCIBHO COCTABJIATDH IJIaH PCIICHUA Hp06HeMbI C y‘IéTOM HMCIOIIUXCA pECYypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U HPCHHOHTGHHﬁ;

J1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

paclIMpsATh paMKU y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHUIO ITUPOKON PYIUIIMU B PA3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNIbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaJIeTh HaBbIKaMM MTO3HABATEIBHOM pedieKCuu Kak OCO3HAHMS COBEPILAEMbIX JeHCcTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAIN3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHsiTHE ce0s U APYrUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MNPUHUMATh MOTHBBI U apTYMCHTBI IPYTUX HNPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU,

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OIIMOKHY;



pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU APYTOrO YEJIOBEKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl 0cBoeHuUs porpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydHbIE 3HAHUS, YMCHHS U
CIOCOOBI NeCTBUI o OCBOCHHIO, UHTEPIPETANUN
¥ IpeoOpa3oBaHUIO 3HAHUMN, BUBI JEATSILHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUS M IPUMECHECHHIO
3HAaHUH B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, a TAK)XEC B PEAIbHBIX J>KU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ OwWojorueil. B mporpamme mpenaMeTHbIE Pe3yabTaThl MPEJICTABICHBI 1O TOJaM
00yJeHusI.

[IpeameTHpie  pe3yabTaThl  OCBOCHHMS  ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce JI0JKHBI OTPaXarTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJM OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUs, O BKJIA/Ie POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJIEPKaHNE OMOJOTUICCKUX TEPMUHOB M TIOHATHMN: KU3Hb, KIICTKA,
opranusm, Metabomn3M (0OMeH BEIleCTB U MpeBpalleHre SHEPTUH ), TOME0CcTa3 (CaMOperysius),
YpOBHEBAsT  OpraHW3alUsi  JKUBBIX  CHCTEM, CaMOBOCIPOUW3BEICHUE  (PEIPOIYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE;

YMEHHE H3JaraTh OUOJOTMYECKHE TEOopUHU (KIETOYHasi, XPOMOCOMHAs, MYTAIl[MOHHAs,
[EHTpajdbHas J0rMa MOJIEKYJIsipHON Ouonoruu), 3akonbl (I'. Menpens, T.Moprana, H.
U. BaBuiosa) u yueHus (0 LIEeHTpax MHOrooOpa3usi U IPOUCX0KIEHUS KyJIbTypHbIX pacTeHuil H.
U. BaBuiosa), onpeneisaTh TPaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHEC BJIAJICTb MCTOAAMH HAYYHOTI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIO,I[eHI/Ie N OIMHCAHUC
JKMBBIX CHCTEM, IPOLHCCCOB U SIBJ'IGHI/II\/JI, opranuzanvss MW IMPOBCACHUC OMOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTC3bI, BbIABICHHC 3aBUCHUMOCTU MCKAY HUCCICAYCMbIMU
BCJIIMYHUHAMU, 0OBSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHHTHfI,
TeopI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHHWH TTOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICNATh CYNIECTBEHHBIC MPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT M DYKapHoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEIIESCTB U
NpeBpaIleHUss SHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO M SHEPreTHYECKOr0 OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHS, UHIAUBUIYAIbHOTO Pa3BUTHS
opraHusma (OHTOIeHe3);

YMEHHUE MPUMEHSTh MMOJyYCHHbIC 3HAHUS IS OOBSICHEHUS! OMOJIOTMYECKHX MPOILECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOMN YKU3HHU C IIETIbI0 00CCIICUCHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBbS OKPYKAIOIIUX JIIOJCH, COONIOCHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIIEH NPUPOIHOW cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
HCITIOJIB30BAHUA )IOCTI/I}KCHI/II\/'I COBpeMeHHOﬁ Onomorn M OMOTEXHOJIOTUH JJIg palluOHAaJIbHOTI'O
MIPUPOIOTIOIB30BAHNUS;

YMCHHEC DpCeIIaTh JJICEMCHTAPHBIC TI'CHCTUYCCKUC 3ada4yud Ha MOHO- U ,Z[I/IFI/IGPI/II[HOG
CKpCIIUMBAHUEC, CHCIINICHHOC HACJICIOBAHUEC, COCTABIIATh CXEMBbI MOHOFI/I6pH)1HOFO CKpCIIMBaHUA
AJI TIPEACKA3aHuA HACJICAOBAHHUA ITPU3HAKOB Y OPTaHHU3MOB;



YMEHHUE BBITIOIHSTH JJAOOPAaTOPHBIE W MPAKTHYECKUE PadOTHI, COOIIONATh MpaBwiia MpU
paboTe ¢ yueOHBIM U JTA0OpaTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUYECKH OIEHHWBATh W WHTEPIPETHPOBATH WH(MOpPMAIHIO OHOJIOTMYECKOTO
COJIepXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYCCKHUE ACTICKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouonormyeckyro HMH(GOpPMALUIO H3 HECKOJIbKMX HCTOYHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeamerHsie  pe3ynbTaThl OCBOCHHMS  yueOHoro mpeamera «buonorusi» ¢ 11
KJlacce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HayYyHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPbIBATh COJIEpKaHUE OMOJIOrMUECKUX TEPMUHOB U OHATHI: BU, OMYJIALUA,
reHO(OH, HBOJIONMS, MABIKYIIHME CHIBI  ((AKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHME, SKOJIOTHYECKHE (AKTOPBI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaHHs, YKOJOrHYecKas mupaMua, OuoreomneHos, onocgepa;

YMEHHME u3Jaratb Ouojiornyeckue Teopuu (dBosouMoHHass Teopus Y. JlapBuna,
CUHTETHYECKas TEOpHUsl HBOJIIOLIMU), 3aKOHbI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojcrtsa K.
M. boapa, uepenoBanus riaaBHBIX HamnpasieHUi U nmyrer ssomonnu A. H. Cesepuosa, yuenus o
o6uocdepe B. . BepHajickoro), onpenensiTe TpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOT'O ITO3HAHUSA B OHOJIOTUH: Ha6J'IIOJIGHI/Ie N OIMHUCAHUC
JKHUBBIX CHUCTCEM, IIPOLHCCCOB U HBHCHHﬁ, opraHuszanvss MW TIMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYEMBIMU
BCIIMYMHAMMU, 00BSICHEHHE IMMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHUCEC BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKNU CTPOCHUA OMOIOrNYECKUX 00BEKTOB: BUIOB,
MOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
0COOEGHHOCTH  TIPOILIECCOB:  HACIEJCTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOTICHHOCTH OPTaHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U TIOTOKA SHEPTHH B SKOCHCTEMAaX, aHTPOTIOTCHHBIX N3MCHEHUN B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHOTC€OXMMHYECKHX IHUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJydeHHbIE 3HAaHUS JUIs 00BSICHEHUS! OMOJIOTMYECKUX MPOIIECCOB U
SIBIIGHUH, /1151 IPUHATHS IPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBBS OKPYXAIOIIUX JIO/EH, COOJIIOAEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTHKEHUU COBPEMEHHOM Ouonoruu JUIS palMOHaIBHOTIO
MIPUPOJOTIOIB30BAHMS;



YMEHHUE pemarh 3JeMEHTapHbIe OMOJOTHYECKUE 3a/1a4M, COCTaBISTh CXEMBI MEpPEeHOCca
BEIIIECTB Y SHEPTHUH B SKOCHCTEMaxX (I1EMU MUTAHHUS );

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIC U MPAKTHYECKHE PaOdOThI, COOJIIOAATh MpaBHia MpH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHUYECKH OIICHHWBAaTh W HHTEPIPETUPOBATH HWH(POPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
ITO3UILINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHChMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
OuosorMyeckyro HMH(MOpPMALMI0 W3 HECKOJIbKMX HWCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne /it HanmeHnoBaHMe pa3ielioB U TEM IIPOTPaMMBbI KosmgectBo yacoB OnexkTpoHHbIe (1I(POBHIC)
Bcero Kontponbeusie | IlpakTuueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 buonorus kak Hayka 2 0,5 https://m.edsoo.ru/7f41¢c292
2 JKuBble crcTeMBl M MX OpraHu3anus 1 https://m.edsoo.ru/7{41¢292
3 XHUMHYECKUHN COCTAB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
4 Ku3HenesTenbHOCTh KICTKU 6 https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7t41c292
OpPraHu3MOB
6 HacnencTBeHHOCTh ¥ M3MEHYMBOCTH OPraHN3MOB 8 1,5 https://m.edsoo.ru/7f41¢292
7 Cenekuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 https://m.edsoo.ru/7f41c292
8 PeszepBHOE BpeMms 1 https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4 https://m.edsoo.ru/7f41¢c292
ITPOI'PAMME
11 KJIACC https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41¢292
1 OBOJIIOLIMOHHAsL OMOJIOTUST 9 1 https://m.edsoo.ru/7f41c292
2 BO3HMKHOBEHME 1 Pa3BUTHE KU3HU Ha 3eMIIe 9 0,5 https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYyKaromias cpeja 5 1 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U 3KOJIOTHUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 2,5 https://m.edsoo.ru/7f41cc74

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 xi.: yueOnuk s obmeoOpa3oBatenbHbIX yupeskaenuii / A.A. Kamenckuii, B.B.Ilaceunux,
A.M.Py6uos: - M., IIpocBemenue. 2019 .

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Amnacracosa JL.II. O6mas 6uonorus. Jlunakrudeckue marepuainsl. — M.: Bearana-I'pad, 1997.

bornanosa T.JI., ConmonoBa E.A. buosiorus. CipaBOYHUK 1)1 CTapIICKIACCHUKOB M MOCTynaromux B By3bl. — M.: ACT-npecc, 2006.

Bonrosa 1.B. COopHuK 33124 1o obmuieit 6nonorun s nocrynamomux B BY3s1. — M.: Onukc 21 Bek, 2005.

3axapoB B.b., MamonToB C.I"., Connn HU. O6mas 6uonorus: Yued. misa 10 — 11 k1. obmeoOpazoat. Yueb. 3aBenenuii - M.: Jlpoda, 2005.

5. Puc 3., Ctepubepr M. Ot kiieTok k atomam: MimtoctpupoBanHoe BBeIeHHE B MOJICKYIIsipHYyto Ouosoruto: [lep ¢ anrn. — M.: Mup, 1988.

6. CyxoBa T.C., Ko3znosa T.A., Coun H.U. O6mas 6uonorus. 10 — 11 ki.: Pabouas tetpanp k yueOnuky / mog pea. B.b. 3axaposa. — M.: lpoda,
2003.

7. Ypoku obueit ouonoruu: [locodbue mis yuurens / B.M. Kopcynckas, I.H. Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipoceemienue, 1986.
8. Kpukcynos E. A., Ilaceunuk B. B. Dxonorus. 10 (11) knacc: Yue0. aiis OueoOpazosar. yued. 3aBefeHui. S-e us., nopad. M.: Ipoda, 2001. — 256

=

0. Peiimepc H. @. Kpatkuii ciioBaps Ouonoruueckux tepmMuHoB: K. mis yuurens. — 2-e uzn. M.: [Ipocsemienne, 1995. — 368 c.
10. Peiimepc H. @. Havaina skonornueckux 31anuii.M.: U3znatenscteo MHOITY, 1993. — 261 c.

11. Ounukaoneaus a1 nereu. I'nas. Pen. B. A. Bomoaun.M.: ABanTa+, 2001. — 448 c.

12. Bepzunun H.M., Kopcynckas B.M. O6mas Mmeronuka npenojgaBanust ouonoruu. — M.: [Ipocsemenue, 1986.

13. 3axapoB B.b, Mycrapun A.I'. O0mias 6uonorus: TecTsl, BOpockl, 3aaanus. — M.: [Ipocsemenue, 2003.

14. Npanosa T.B., Kamunosa I'.C., MsrkoBa A.H. CoopHuKk 3amanuii mo obmieit 6uonoruu. — M.: IIpoceemenue, 2002.

15. Mummna H.B. 3aganus ans camoctosiTensHOM paboTsl 1o obmeit 6uonorun. 11 kmace. — M.: [IpocBemenue, 1985.

16. [Mumkuackas H.A. I'enetuka u cenexuusi: Teopust. 3amanus. Oteetsl. — Capatos: Jlumeit, 2005.

JonoaHuTeNbHAS JUTEpPATypa JIs1 yHalIUXCs:

1. M.B.Bgicorikas TpeHaxkep 1o o0meit onomoruu s yuanmxcs 10-11 xiraccoB u mocrynaromux B BY3s1. TpenupoBouHsie 3a1aun — Bonrorpan: Yuutens,2005.
2. M.B.Briconkas O6mas 6uonorus 9-11 knaccel: pa3HOYpOBHEBbIE YIIPaKHEHUS U TECTOBBIE 3aaHus— Bonrorpaa: Yuuntens,2008.

3. T.A.Adonuna. [IpakTuyeckoe nocodue ¢ 3amanusmu.- M.:dopym-untpa, 2009

4. T .W.Jlepuep. Ypoxu 6uonoruu. O6mast 6uonorus.10-11 knaccel. Tectsl, Bonpockl, 3aaa4n.- M.: Dxemo,2005

5. B.B. [laceynuk ABTOpCKas mporpaMma cpegHero (mojHoro) obuero odpaszosanus no 6uonoruu 10-11 xinacesl. — M.: [lpoda 2010

6. M.B. Onanosuu, H.W. CrapukoBa,E.M. 'amxuesa, E. F0.11lemuxoBa bromorus 5-11kmaccel:pa3BepHyTOE TEMaTHYECKOE TNIaHUpOBaHue — Boarorpan: Yuurens,
2009

A nosznaro mup; Jlerckast snuukiaonenusi: AMpuoun. Asrop b.®.Ceprees; - M.: 000 «Pupma «M3natensctBo ACT»»; OO0 «Actpens», 2011. —480 c.: ni;
JlaGoparopuslii npakTukyM. bronorust 6-11 xnacc (yaeGHOE 3JIeKTPOHHOE H3/IaHKE).

7. J1.B.Copokuna. Tematuueckue 3a4€thl o Ouosoruu B 10-11 knaccax - M.:Cdepa,2008



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.«Enmunas xomrexknus Lndposex O6pazoBaTensHBIX Pecypcony (Habop mudpoBbix pecypcoB k yueOHukam mHuH [lonomapesoit M.H.) (http://school-
collection.edu.ru/).

2.www.bio. lseptember.ru— razera «bruoyorusy -puiIokeHue K «1 ceHTIOps».

3.http://bio.1september.ru/urok/ -Martepuans! kK ypoky. Bce paboTsl, Ha OCHOBE KOTOPBIX CO3/IaH CailT, ObUIH OIMyOIUKOBaHHI B Tazere "buonorus". ABropamu caiita
npoenana Oombinas paboTa Mo CHCTEMAaTU3MPOBAHHUIO TAa3€THBIX CTAaTel C yUETOM IIKOJIBHOHN yueOHOM mporpaMmsl 1o npeamety "buonorus".

4. www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH

5.http://ebio.ru/ - DnekTponHbIH yueOHHUK «bromorusy». ComepKuT Bce pas/ienbl ONoIoruu: O0TaHUKY, 300JI0THI0, AaHATOMUIO M (PH3MOIOTHIO YEIOBEKa, OCHOBBI
IUTOJIOTUU U TCHETHUKHU, SBOJIFONTMOHHYIO TECOPHUIO U 3KOJIOTUIO. Moxet 6I)ITB PCKOMCHAOBAH ydalluMCA JJI CaMOCTOSITEIbHOM pa6OTI)I.

6.http:// www.gbmt.ru/ - l'ocynapctBenHsiii buonorndecknii my3eit uM. K. A. TummupsizeBa. Buptyansnsie skckypenn: JKuBoTHBIE B MU(ax U JiereHnax, JKuBoTHbIe-
crpourenu, 3ab6oTa 0 moroMcTBe, OnacHsle KHUBOTHBIE. L{H(poBbie Komuu (poHma My3est MOTYT OBITh HCTIOIB30BAHbI B KAUECTBE MILTFOCTPAIHI
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