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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ydeOHOMY mnpeametry «buosorus» (6a30BbIM YpOBEHB) Ha
YpOBHE CpeaHero o0Iiero oOpa3oBaHUs COCTaBIIEHa HAa OCHOBE TpeOOBaHHM K
pe3yiapTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHOM MPOTrpamMMbl CPEIHEro
obmero oOpa3oBaHHs, NpeAcTaBiICHHbIX B dDeaepaibHOM TOCYJapCTBEHHOM
o0pa30oBaTeIbLHOM CTaHJAPTE CPEHEro OOILIEro 00pa3oBaHUs, a TaAKKE C YUYETOM
dbenepanbHOlt paboueld mporpamMmbl BocnuTaHus v KoHuenuuu mnpenojaBaHus
ydeOHoro npeamera «buomorusy.

[IporpaMmMa 1o Ouonormu Aa€T TMpeACTaBICHHE O IeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3iejaM U TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BAaTEIbHOCTh N3YYCHHSI YYEOHOTO MaTepHala ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 1o OuOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATEIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOCHHUIO COJEp KaHUs
OMOJIOrMYEcKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xiaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3Yy4YE€HHUU Ouosioruu, Onaromapss 4yemy B HeH
MPOCMATPUBAETCS HAMpPAaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JIMYHOCTH, SKOJIOTHUYECKOTr0 MBIIUIEHUS, IPEAICTABICHUN O 3I0pOBOM
oOpa3e >XU3HM M OEpeKHbIM OTHOILIEHUEM K OKpYXKarolled NpUpOAHOM cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTMH YJEIEHO BHHUMAHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TOBCEHEBHOM KU3HU JUIsl PEIICHUsS TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU
[IeJIeCO00pa3HOTO0 TOBEACHUS B OKpY)KAIOIICH TPHUPOTHON cpene, aHaIM3a
BJIMSIHUSL XO3SHMCTBEHHOW JESITENbHOCTH YEJOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJHON HANpaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH IJIsl pEIICHUsI OJTHOM M3 aKTyalbHBIX 3374 IIKOJLHOTO OMOJIIOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (GOpMHUPOBaHHE Y  OOy4YarOIIMXCH



CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrneurBaeT (OpMHUpPOBAHUE Yy OOyYarOUIUXCS TPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GyHKIHMOHAJIBLHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO W 0e30macHoro oopasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOTO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHUs,  COLUATH3AINH
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecneurnBaeT ycuoBus s (OpMHUPOBaHMUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHM C
MPEACTABICHUSIMU U3 JPYTUX YU4E€OHBIX MPEIMETOB, B YACTHOCTH, (PUBHKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUU.

Ot60p coxaepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKPY’KAloIel MPUPOAHOM cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
JKU3HU U TpPaKTUUYECKOW AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAlMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IPOrpamMme IO
OMOJIOTMHM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, 0 €€ YPOBHEBOW OpraHU3alMU U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormveckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHUYeCKOrO MHUpPay,
«OBOJIOLMS KUBOU NPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



Llens m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd J>KUBBIX CHCTEM pa3HOTO0 paHra H NpuoOpeTeHHe yMEHH
WCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JIEUCTBUII B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/]1ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAaHMs, CTPOCHUH, MHOTO00OpA3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3AIMU, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalM3a JAaHHBIX O IMyTSIX pa3BUTUSA B
OMONOTHH HAyYHBIX B3TJISIOB, MW M MOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyabTypbl, (PYHKIIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHWUU 3HAHUM W OIbITa, TOJYyYEHHBIX TPHU
W3y4YEeHUH OUOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUYECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI UYEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEeW, COOTIOICHUS ITUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opasoBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B He/1eJ10).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JAPYTUMU €CTECTBEHHBIMU HayKamH, (uiocodueit, 3TUKOH, 3CTETUKON M IMPaBOM.
Ponp Ouonorun B popMHUpPOBAHUM COBPEMEHHOW HaydyHOH KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroapl MMO3HAaHMS >KMBOW MpUPOABl (HAOMIOACHUE, IKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, kiaccupuKkais, MoIeINpoOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JleMmoHCcTpanum:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padbora Ne 1. «Mcmonab30BaHHE pa3IUYHBIX METOAOB NPH
M3Y4EHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMS.

Xupble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. OTinuune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHu3alii OUOCHUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIA, TKAaHEBBIM, OPraHWU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTUYECKHU ), OMOChEpPHBI.

JdemoHcTpanuu:

Tabnuipl 1 cxembl: « OCHOBHBIE TPHU3HAKU >KU3HWY», «YPOBHHM OpraHU3aIUuu
KUBOU NMPUPOABD).

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKM. XHMUUYECKHE DJIEMEHTHI: MAaKpO3JEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIE BEleCTBa.

OyHKIIMM BOJABI M MHUHEpaldbHbIX BemecTB B kierke. [lomnepxkanue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u cTpoeHue OeIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnmble ¥ 3aMEHHMbIE aMHUHOKHCIOTHI. AMWHOKUCIOTHBINA COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOW MOJIEKYJbl  (MEpBUYHAs, BTOpUYHAs, TpPETUYHAS W
YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKHE CBOMCTBA OekoB. buonornyeckue GyHKIIMU
OEIKOB.

depmeHTHl — Ononornyeckue Karanuzatopbl. CTpoeHne (hepMeHTa: aKTUBHBIN
LeHTp, cyocTtparHas crneuuduyHoct. Kodepmentsl. Butamunbl.  OTiaunyus
(epMEHTOB OT HEOPTraHUYECKUX KAaTaTu3aTOPOB.



VYrieBoabsl: MOHOCaxapuabl (TIIFOKO3a, pud03a U JIe30KCHpru003a), Arcaxapuiabl
(caxapo3a, JaKkTo3a) U Mojucaxapuibsl (Kpaxmay, TJIUKOIeH, LEeJUTI0I03a).
buonornyeckue QpyHKIIMU YTII€BOJIOB.

Jlumuner:  Tpurnuauepunabl,  Gocoaunuasl, crepounsl. ['uapoPUIBHO-
ruzpodoOHbIe cBoicTBa. buonornueckue Gpynkuun munuaoB. CpaBHEHHE YTIEBOIOB,
OCJIKOB W JIUTIUJOB KaK HICTOYHUKOB YHEPTHUHU.

HyknennoBeie kucnotel: JIHK u PHK. Hykineoruasl — MOHOMEpHI
Hyki1enHoBbIX KucioT. Ctpoenue u pynkuun JHK. Crpoenne u ¢pynxuuum PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[uTonorust — Hayka o kiuetke. Kinerounass teopusi — npumep B3anMOACHCTBUSA
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUEHHS KIIETKU.

Krerka kak nenoctHas kuBasi cucreMa. OOuue MpU3HaKu KIETOK: 3aMKHYTas
Hapy>kHasg MmemOpana, Mmosekynbl [JHK kak renernueckuii anmnapar, cucteMa CUHTE3a
Oeka.

Tumel KJIETOK: SyKapuoTUUYecKasi U npokapruotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckon — kietku.  Kierounas — ctenka — Oakrepuit.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIC OTIUYHS PACTUTEIbHOM, )KUBOTHOU U TPUOHON
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhl KJIETOK — KIIETOYHAs CTEHKA, TIIMKOKAIHUKC, HUX
¢bynkuuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa U (pyHkiuu. [{uTomnasma u eé
opraHousibl. OmHomemOpanHble opraHouasl kietku: OJIIC, ammapar ['onbmxu,
I30COMBl.  [lonyaBTOHOMHBIE OpPraHOWMIBl KJIETKWA: MHUTOXOHJPHUM, IUIACTUAIBI.
[Ipoucxoxaenre MHUTOXOHJApUM U TulacTuA. Buael miactua. HememOpaHHBIC
OpPTraHOUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTP, EHTPUOIH, PECHUUYKHU, KTYTUKH.
OyHKIMHA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynstopHbiii 1eHTp KieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Jnarpammel: «PacnipeneieHue XUMUYECKHUX 3JIEMEHTOB B HEKUBOW MPUPOEY,
«Pacnpenenenrne XUMUYECKHX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuiet u cxembl: «llepuogudeckas TabnMIla XUMUUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIeKYyJbl BOAbD, «brocuuTes Oenkay, « CTpoeHHE MOJIEKYJIbI OelKay,
«Ctpoenue ¢epmenta», «HyknemHoswie kuciotel. JITHK», «CTpoeHue Momekymbl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOEHUE KUBOTHOW KIETKNY,
«CTpoeHne pacTUTENbHOU KIETKW», «CTpOoeHUE NPOKAPUOTUYUECKOW KIIETKWY,
«CtpoeHue saqipa KIETKN», «YTIeBOAbD, «JIumuabh».



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHUE [UIsl TPOBEACHUS
HAOJIIOICHUM, HW3MEPEeHU, HKCIEPUMEHTOB, MHUKPONPENapaThl PaCTUTENbHbIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatropnas pabora No 1. «/M3ydyeHue KaTaIUTUYECKOM aAKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMuUIa3bl WA KaTajlas3bl).

JlabopatopHas pabota Ne 2. «3ydenne cTpoeHus KJIETOK pacTeHUH, >)KUBOTHBIX
U OaKTepHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIpENapaTax U UX OMHUCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa0oM3M. AcCUMIIISIHS (TIACTHYECKUN OOMEH) U
TUCCUMWIISIUS  (PHEpreTuYeckuii OOMEeH) — JB€ CTOPOHBI €IMHOIrO Ipollecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHHsI BEUIECTB U DHEPrUM B IOHWMAaHUU
MeTaboIu3Ma.

Tunbel oOMeHa BeniecTB: aBTOTPOGHBIN U rerepoTpodHbiii. Pons GpepmeHToB B
oOMeHe BEILIECTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBast U TeMHOBas a3bl poTocuHTe3a. Peakinu GpoTocuHTe3a.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHue (OTOCHHTE3a JUIsl KU3HU Ha 3emile.
Bnusinue ycioBuii  cpenbl Ha  (DOTOCHMHTE3 W CHOCOOBI  MOBBIIMICHUS  €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMOCUHTEe3. XEMOCUHTE3Upyroume OakTepuH. 3HAYeHHE XEMOCHHTE3a I
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaclierieHue BeEIIeCcTB, BBIJCICHHE U
AKKyMYJINPOBaHUE SHEPTUU B KJIETKE. DTambl YJHEPreTUUECKOTO0 oOMeHa. [ nukonus.
bpoxxenne u ero Buabl. KucCiopogHoe OKHCIEHWE, WIM KIETOYHOE JIbIXaHHUE.
OxucnurensHoe GocopunupoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakumm wmatpuuHoro cuHre3a. I'eHermueckas wuHpopmarus wu JHK.
Peanuzanus reneruueckod uHOpManuu B KIETKE. ['@HETHYECKMd KOJI W €ro
cBoiictBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpancasiuus — OuocunTes
Oenka. Otambl TpaHchauuu. KoaupoBanwe aMuHOKUCIOT. Ponbs pubocom B
OunocuHTe3e OenKa.

Heknerounsie dhopmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). OCOOEHHOCTH CTPOEHMSI W SKU3HEHHOTO I[MKJIa  BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >)kUBOTHBIX U Y€JIOBEKA, BHI3LIBAEMbIC BUPYCAMU.
Bupyc ummynoaedpunura yenoseka (BUY) — Bo3Oymutens CIIMla. O6patnas
TPAHCKPUIIIIUSA, peBepTa3a u uuTerpasa. [Ilpodunakrika pacnpocTpaHeHUs: BUPYCHBIX
3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbsl muTaHus», «MeTtabomu3am», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oOMeHy», «XioporiacT», «PotocuHTe3sy, «Crtpoenue JIHK»,
«Ctpoenue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTuuecKkuil Kom,



«Bupycs», «bakrepuodaruny, «Ctpoenune u xuzHeHHbIH Uk Bupyca CIIN/a,
o6aktepuodaray, «Pemmukarus [JJTHK».

Oo6opynosanue: Moaenu-anmiukanuu «Yasoenne [IHK u Tpanckpumimsy»,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1WKI, WU KU3HCHHBIM IWKI KiIeTKu. MuTepdaza m MHTO3.
[Ipoueccsl, mportekatome B HHTepdaze. Pemnmukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIA HA0Op — KapUOTHIIL.
JIMTUIOMIHBIN ¥ TalIONAHBIA XpOMOCOMHBIE HAOOphL. XpomaTuasl. Llutonornyeckue
OCHOBBI Pa3MHOXEHUS 1 UHANBUIYaTbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgum murosa. IIpomecchl, NpOUCXOISIIME Ha
Pa3HBIX CTAUSIX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromTo3.

@opMbI pa3MHOKEHHS OpPraHM3MOB: Oecrosioe W mnojoBoe. Buubl Oecrionoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, ITOYKOBAHWE OJIHO- M  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHHe, BETreTaTUBHOE pa3MHOKeHHE. MCKYyCCTBEHHOE KIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE ISl CEIIEKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cramgun wmenosa. llpomecchl, NMpoucxonsdiine Ha CTaaudsX MeHo3a.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. brosiornueckuii CMBICT U 3HAYCHUE
Meno3a.

["ameTorenes — mportiecc 0Opa3oBaHUs MOJOBBIX KIETOK Y *KUBOTHBIX. [los0BBIE
KeJIe3bl: CECMEHHUKHU U SIMYHUKU. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cnmepmarto3ou/, SUIEKJIETKA) — criepMaTorene3 u oporene3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepMaTo3ou1oB. OmnoaorBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Otanbl SMOPHOHATBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOyieHue, racTpyisiiusi, opraHoreHes. IlocTamOpuoHnanbHOe pa3zBuTHe. THUIIBI
MOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPSAMOE, HENMpsiIMOe (TMUUHOYHOE). BiusiHue cpeapl
Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKIAEHHBIC YPOICTBA.

Poct u pa3Butue pactrenuii. OHTOr€HE3 IBETKOBOIO PACTEHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «®DOpMbI pPa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOJJOTBOPEHUE Y I1IBETKOBBIX pacTeHWi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku 6aktepuin», « CTpoeHHE MOJOBBIX KIETOKY, «CTpoeHHE
xpomocoMbl», «Knerounslii mukim», «Pemnmukanms [JHK», «Mwutos», «Meros»,
«IIpssmoe u Henpsmoe pa3BuTue», «['aMeToreHe3 y MIIEKONUTAIOIIMX U YEIIOBEKay,
«OCHOBHBIE CTAJIMU OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MUKpPOTpenapaTsl «CriepMaTo30uabl
MJICKOITUTAIOWIETOY», «JSlHMIeKneTka muekonuraroumero», «Kapuokunes B kieTkax



KOpEIIIKA JIyKa», MAarHUTHAsI MOJeNb-anuKanus «Jlenenne knetku», moaens JTHK,
MojieNib MeTa(azHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 3. «HaGmromenme MuTO3a B KIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENApaTax).

Jlaboparopnas padota Ne 4. «M3yueHue CTpoeHUS MOJTOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaum reHeTuku. Mcropus pa3BuTHs reHETUKU. Ponb UTONOTHH U
YMOPHOJIOTUY B CTAHOBIICHWU TEHETUKHU. BKag pocCHiCKUX U 3apyOeKHBIX yUEHBIX
B pa3BUTHE T'€HETUKU. MeTo/Ibl TeHEeTUKH (THOPUI0IOTUUECKHUM, ITUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTn4YecKuii). OCHOBHBbIE T€HETHYECKHUE MOHATHs. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJICOBAaHMS MPU3HAKOB, YCTAaHOBJICHHBIE ['. Menpaenem.
MoHorubpuiHoe CKpelMBaHUe. 3aKOoH eAUHO-00pa3usi TUOpPUIOB  IEPBOIO
nokoJsieHus. [IpaBuino qoMuHHUpOBaHMs. 3aKOH pacIICIUICHHs] NPHU3HAKOB. ['nmnoresa
YUCTOTHI raMeT. [1o1HOe 1 HeNOoJIHOE TOMUHUPOBAaHUE.

JlurnObpuaHoe CKpellrMBaHue. 3aKOH HE3aBUCUMOTO HacjIeOBaHUs MPU3HAKOB.
[{utoreHeTuuyeckue OCHOBBI JAUTHOPUIHOTO  CKpEIIMBaHUS. AHAIU3UPYIOIIEE
CKpenuBaHue. Vcrnonp30BaHue aHANM3UPYIOWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacieaoBaHue npusHakoB. Pabora T. Moprana no crenjieHHOMY
HACJIeIOBaHNUIO 'eHOB. HapyleHue cuerieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhI.

I'eneTnka mosia. XpOMOCOMHOE ONpEAENCHUE MoJia. AyTOCOMBI U TIOJIOBBIC
XpOMOCOMBI. ['OMOrameTHele H TreTeporaMeTHele opraHusMbl. HacienoBaHue
[IPU3HAKOB, CLETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTH: HEHACIIEICTBEHHAs M HACJICICTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psifi ¥ BapuallMOHHAs KpUBasl.
Hopwma peakiun npusHaka. KonmuecTBEeHHbIE U KQUECTBEHHBIE PU3HAKUA U UX HOpMa
peakuuu. CBOCTBa MOAU(PUKALUOHHON U3MEHYUBOCTH.

HacnencrBennass, WM TeHOTUIIMYECKAas, HW3MEHUYMBOCTh. KoMOWHaTUBHAas
M3MEHYMBOCTh. Melo3 © TMOJIOBOM Tpolecc — OCHOBA KOMOMHATHMBHOM
M3MEHYMBOCTH. MyTannoHHass W3MEeHYMBOCTh. Kiaccudukamus MyTaruii: TeHHBIE,
XpPOMOCOMHBIC, TeHOMHBIE. YacToTa M MpUYUHBI MyTanuii. MyTareHHble (aKTophI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBocty H. . Basuiosa.

BuesnepHas HacneCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJbl TE€HETUKHU
YyeJIOBEKa: T'e€HEaJIOTMYECKUM, OJM3HELOBBIA, IIUTOT€HETHYECKUH, OMOXMMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOe ONPEAEIEHUE TE€HOTHUIIA!



MOJJHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBAHWE, B TOM YHUCJIE C IMOMOILIBIO
[111P-ananu3a. HacnencTBenHble 3a00/IeBaHMS YEI0BEKA: TeHHBIC 0O0JIE3HH, OOJIE3HH
c HAaCJIECTBECHHOM PEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE 00J1e3HHU.
ComaTtnueckue ¢ TreHepaTuBHble MyTaluu. CTBOJIOBbIE KIETKUA. [IpUHIMIEBI
3I0POBOTO 00pa3a >KU3HH, MUArHOCTHKH, MPOMUIAKTUKN U JICYCHUS TCHETHUYCCKUX
0ose3Heil. Menuko-TeHeTHYeCKoe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE MEAMIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHU YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepuxon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuubr u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOTeHEeTHYeCKas
OCHOBa», «3aKOH PAaCUICIVIEHUS U €r0 HUTON€HETHUYECKass OCHOBa», «3aKOH YUCTOTHI
rameTy, «JlurnbpunHoe ckpemnBanue», «l{uronornyeckue OCHOBBI AUTUOPHUIHOTO
CKpemuBaHuss», «Meno3», «B3anmoaencTBue aieNbHBIX T€HOB», «l eHeTmueckue
KapThl PacTCHWM, KUBOTHBIX U 4YeJIOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTHU
HAaCJIEIOBAHMs, CUEIUIEHHOrO0 C TMojoMm», «KapuoTumbl udemoBeka WU KHUBOTHBIXY,
«Bugel u3meHunBoCcTH», «MoaudukalMoHHas HW3MEHYUMBOCTHY, «HacienoBanue
pesyc-aktopay, «['eneTuka rpyni KpoBu», «MyTallnoHHAsI U3BMEHYHUBOCTHY.

OOGopynoBanue: MoJeNu-aniuiuKauu  «MOHOTHOPUIHOE  CKPEIIMBAHUEY,
«Henonnoe  nomuHupoBaHue», «Jurmbpugnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKON ¥ MHKporpemnapaT «JIpo3oduiia» (Hopma, myTanuu Gopmsl
KpPBUIbEB M OKPACKU Tela), repbapuii «['opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGopatopuass padora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTaxy.

JlaGoparopHas padora Ne 6. «M3ydyeHue mMoaudbUKAIMOHHON H3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PsiJia U BApUALIMOHHON KPUBON».

JlabopatopHass padotra No 7. «AHanmu3 MyTauvii y Ipo30(Quiibl HAa TOTOBBIX
MHKpOIpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekiiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekupst Kak Hayka M IIPOLIECC. 3apOKICHHUE CEJNEKIUU M JOMECTUKALU.
VYyenue H. 1. BaBuiioBa 0 1IeHTpax MPOUCXOXKIECHUS U MHOT0O0Opa3usi KyJbTYpPHBIX
pactenuid. LIeHTpbl TPOUCXOXKAEHUS JOMAITHUX KUBOTHBIX. COpT, opoja, TaMM.

CoBpeMeHHbIE METOJIbI CelIeKIIMU. MaccoBbIi U MHIUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OIlEHKa »JKcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBanue — uHOpuauHr. Yucras mnuHus. CkpelndBaHUE YHUCTBIX JIMHUH.
I'erepo3uc, wim rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — AyTOPHJIMHT.
Otnanénnas rubpuan3anusa u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MOJyuYeHUe
MOJIUIUIONIOB. JJOCTHKEHUS CENIEKIIMU PACTEHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHonmorusi kak oOTpacib MNPOU3BOACTBA. |'€HHAasT WHXKEHEpus. ITarbl
co3ganusi pexkomoOunantHo JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounele KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHUE PACTCHUI.
KnonupoBanue  BBICOKONMPOAYKTHUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u srudeckue mpodnemsl. MO — reHernuecku MOIuGUIIUPOBAHHBIC
OpPTraHU3MBI.

JlemoHcTpanuu:

[Toptpetsl: H. 1. BaBuios, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. NIBaHOB.

Tabmuubr w cxembl: KapTa «L[eHTpBI MPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTteHuit», «llopoabl moMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «OtnanénHas rudpuauzaius», «PadoTel akagemuka M. ®@. MBanoBay,
«Ilomunnounus», «OOBEKTHl OuOTexHONOTUMY», «KileTouHble KyIbTYpHl U
KJIIOHUpOBaHHE», «K KOHCTpyHnpoBaHHE U EPEHOC T€HOB, XPOMOCOM.

O06opynoBaHue: MYJISKU TUIOJIOB M KOPHEIUIOAOB JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl W JOCTHXKCHHUSI CEJIEKIMH PACTEHHU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3AUCTBO, Ja0OPATOPUI0 arpOYHUBEPCUTETA WJIM HAYYHOTO

LIEHTPA)».

11 KUIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[Ipennochulkh BO3HMKHOBEHHSI JBOJIOIMOHHOW TEOPUHU. IJBOJIIOLMOHHAA
Teopust U1 €€ MecTo B OuoJIorvH. BiusHuE SBONIONUMOHHOW TEOpPUM HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CeuzerenscTBa  3BOJIOIMHU.  [lajneoHTONOrMYecKue:  MOCIEA0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MAaJCOHTOJIOTUYECKON JIETONHUCH, TEpPEeXOAHbIE (OPMBIL.
buoreorpaduueckue: cxoacTBo U pazinuure ¢payH u (GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W pas3jinuus 3MOpPUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIEC, AHAJIOTMYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX IyTel y Bcex
OpraHU3MOB.

OBomtonimonHass  teopusi Y. JlapBuna. Ilpeanocbuiku  BO3HUKHOBEHMS
JapBUHMU3Ma. JIBMKylIuMe CUiIbl SBOMIONMM BHAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPU OTPAaHUYEHHOCTH PECYpPCOB, HEONpEEIEHHAas H3MEHUYUBOCTD,
06opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas teopust 3Bomouu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eAMHUIA BUA U BOJIOLIMH.



JBmxymue cuibl ((akTopbl) 3BOJIOLMK BUAOB B MPHUpPOAE. MyTallMOHHBIH
IpOLECC U KOMOMHATUBHAsI U3MEHYMBOCTh. [lonmyIsinOHHbBIE BOIHBI U Apei( reHOB.
W3omnsmus 1 MUrpanus.

EctectBennbiii 0oTOOp — HampaBmsomuid ¢daktop dBoIOIUU.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCT, OPraHW3MOB Kak pe3yiapTaT dBodronuu. [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(O3bl U UANO-aTalI TAIUH.

Bun wu  BugooOpaszoBanue. Kputepum  Buzma.  OcHOBHbIE  (OpPMBI
BH1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomoriusi.  PopMbl  dBOMIONMM:  (puUiIeTHUECKas,  JUBEpreHTHas,
KOHBEpreHTHasi, napajuienpHas. HeoOGpaTuMocTh 3BONIOIMH.

[IpoucxoxaeHue OT HecHnenUaln3UpoBaHHbIX MpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas pajdanus.

JemoHcTpanuun:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

TaOmunpl u cxeMbl: «Pa3BUTHe OpraHMYeckoro Mupa Ha 3emiie», «3apoablIin
MTO3BOHOYHBIX KUBOTHBIX», « ApXeonTepuKkce», «Popmbl 00pbOBI 32 CYIIECTBOBAHUEY,
«EctecTtBeHHBI 0TOOP», «MHOroo0pasue copToB pacteHuity, «MHoroo0Opasue
nopoJ KUBOTHBIX», «ITomynsium, «MyTanuuoHHas U3MEHUYHUBOCTDY,
«Apomopdo3sb», «Manoamanranumy, «OOmas aereHepanus», «JBUXKyIIHE CHIIbI
sBosonny», «Kapra-cxema mapmpyra myrtemectsus Y. [lapeuna», «bopnba 3a
cymectsoBanue»,  «lIpucnocobneHHocts  opranu3zMoB»,  «leorpaduueckoe
BUJ1I000pa30BaHUE», « IKOJIOTHUECKOE BUA000Pa30BAHUEN .

ObopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAacKu, HA0Op
IUIOZ0B U CeMsIH, KoJuleKIus «IIpuMepsl 3aluTHBIX TPUCIIOCOOJIEHUHN Y )KUBOTHBIX,
Mozenb «OCHOBHbIE HaNpaBlICHUS 3BONIONUN», 00bEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpapuueckas kapra Mwupa, Kojulekuusa «Dopmbl  COXpaHHOCTHU
MCKOIIa€MBbIX JKMBOTHBIX M paCTEHUI», MoJieib anunkanus «Ilepekpéct xpomocom»,
BIaXHble  npenapatel  «Pa3Butue  HacekoMoro»,  «Pa3BuTme — JATYIIKHY,
Mukpornpenapar «lpo3odunay (Hopma, MyTaiuu (GOpMbl KPbUILEB U OKPACKH TeJla).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopuass pab6ora Ne 1. «CpaBHeHue BHAOB 1O MOPGHOIOTHUUYECKOMY
KPUTEPHUIO».

JlabopatopHas padota Ne 2. «Onucanne nmprucrnocoOJEHHOCTH OpraHu3Ma U e
OTHOCUTEJIBHOTO XapaKTepay.

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

JloHay4YHbIE TPEICTABICHUS O 3apOXKIACHUM Ku3HHU. HayuHble runoressl
BO3HMKHOBEHHUSI KU3HM Ha 3emie: abuoreHes H MaHcrepMus. XHUMHUYECKas
3BOJIIOLIMA. AOWOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPraHWYECKUX.



DKCIEpUMEHTAIbHOE TMOJTBEPKICHUE XUMHUUYECKON 3BoJIIONMU. HauvanbHble 3Tambl
ouosiormdyeckor sBosroruu. I'mnoresa PHK-mupa. ®@opmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHUE MPOTOKIETKU. IlepBble KIETKM W WX 3BOJIOLMUS.
dopMHUpPOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3pam u nepuonaMm. Kartapxeil. Apxelickas u
npoteposoiickast 3pbl. [lanmeo3oiickas 3pa u €€ nepuoabl: KeMOPUNCKUH,
OPAOBUKCKHUH, CUITYPUHUCKHM, TEBOHCKAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3zo3o0Kickas 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickas 3pa W €€ mOepuoAbl: MAJCOT€HOBBIA, HEOTCHOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KIMMaTa W TEOJIOTUYECKUX mpoueccoB. OCHOBHBIEC 3Taribl
HBOJIIOIMU PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH W
XKUBOTHBIX. [losiBIEHNE, pacBET U BEIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOrO0 MHpa KaK OTpaxkeHHe dBOJIOIUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

DBOJIIOIMA Y€TOBEKa. AHTPOIMOJIOTHS KaK Hayka. Pa3BuTue mnpeacraBieHUil O
MIPOUCXOXKJICHUHN YeJIOBeKa. MeTonpl H3ydeHusi aHTporioreHe3a. (CxoactBa H
Pa3JINYXs YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJ0KEHUE YEIIOBEKA.

JIBxytue cuiibl (pakTopsl) aHTporioreHeza. HacieacTBeHHas ”3MEHYMBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIEeCTBEHHBI 00pa3 *KU3HHU, U3TOTOBICHUE OpYyIAul Tpyaa,
MBIIIIJICHUE, PEYb.

OCHOBHBIE CTaJMH W BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAJIONHUTEKH, YeIoBEK
yMenbii, YelnoBek npsMoxoaaiunid, YenoBeKk HeaHaepTanbCKkui, YenoBek pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BpEMsI CYIIECTBOBaHUS, 00JaCTh pacpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIINE PACHl: €BPOINECONIHAs (eBpa3uiickas),
HErpo-aBCTpaionHas (IKBaTOpHaIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMEPUKAHCKAs).
YepTbl OPUCHOCOOJIEHHOCTH TMPEACTABUTENECH YEIIOBEYECKUMX pac K YCIOBHIM
CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®. Pean, JI. ITactep, A. WM. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmumel u cxembl: «Bos3aukHoBenume ConHeyHOM cHUCTEeMBI», «Pa3Burtne
opraHuyeckoro  mupa», «PacturenpHas  knetka», <«OKuUBOTHasg  KIETKay,
«IIpokapuotnueckast kietka», «CoBpeMeHHas CHUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», « OCHOBHBIE MECTa MAJEOHTOJIOTMYECKUX HAaX0A0K MPEIKOB COBPEMEHHOTO
yenoBeKkay, «/lpesHenmme moan», «lpeBHue iroam», «llepBble CcOBpeMEHHbIE
moan», «HemoBeueckue pacony.

O6opynoBanue: MYJISIKU «IIpoucxoxneHue YeJI0BEKa» (6rocThI
aBCTPAJIONUTEKAa, NUTEKAHTPOIa, HEAaHAEpPTaliblla, KPOMAHBOHIIA), CJENKH WIH



M300paXeHus KaMEHHBIX OpyIud NEpBOOBITHOTO YeNoBeKa (KaMHU-YOIIEPHI,
pyOuia, ckpebiia), reoXpoHoJIoTHYecKas Tabauna, KoJuieKus «PopMbl COXpaHHOCTH
MCKOITAEMBIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

[Ipaktrueckass padora Ne 1. «J3ydyeHne HMCKOMAEMBIX OCTATKOB PACTEHHHN WU
KUBOTHBIX B KOJUICKLIUSX).

OKcKypcusi «OBOJIIOLMSA OPraHMYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranusmsl M OKpysKaloLias cpeaa.

DKoOJIOTHSI KaK HayKa. 3aJladyd M pasliebl 3KOJOTMU. METOobl 3KOJOTMYECKHUX
UCCIIEI0BAHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0MTaHHS OpraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAas, IOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okosornueckue  ¢akropel. Knaccupukanuss HSKOIOrH4ecKux  (HaKTOpOB:
abuotnyeckre, OHOTHYECKHE M AHTPONOTeHHblE. JIeHCTBHE 3KOJOTMYECKHX
(akTOpOB HA OPTaHU3MBI.

Abunotnyeckue (akTopbl: CBET, TEMIIEpaTypa, BIAXHOCTb. POTONEPHOAU3M.
[Ipucnocobnenusi  OpraHu3MOB K  JIEWCTBHIO  aOMOTHYECKMX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue Qaxropbl. Buasl OMOTHYECKUX B3aWMOJIEHCTBUN: KOHKYPEHUUA,
XHUIIHUYECTBO, cuMOMO3 M ero ¢opmbl. Ilapasutusm, koomepanusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEWUCTBUI JJi1 CYHIECTBOBAaHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE  XapakTEepUCTHUKKM  nomyisuuud. OCHOBHBIE — IOKa3aTesd
MONYJISIUU: YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JJmHaMuKa YHCIEHHOCTH MOIYJISILUU U €€ Perysiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmumsr u cxembl: kapTta «IIpupoansie 30HbI 3emiun», «Cpeabl oOUTaHUA
opranusmoB», «@otonepuoansm», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU NOMYJSUUU HHDY30puu-TyPenbkn», «IlunieBbie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «Mopdosoruueckue oCOOCHHOCTH PacTEHUU U3
Pa3HBIX MECT OOUTAHMS.

Jlabopatopnasi pabora Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE UEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUN Pa3HBIX BHUIOB
pacTEHUI.

Tema 4. CooO1mecTBa 1 IKOJI0rHYECKHE CUCTEMBI.



CooOmiectBo opraHm3MoB — OwuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBAs,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbl-nomuHantel. CBsi3u B
OHOIIEHO3E.

Dxosiornyeckue cuctembl (d9kocucteMsbl). lloHsitue 00 »dKocuctemMe U
ouoreorieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHI  SKOCHUCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTeld HKOCUCTEMBI: Ouomacca, MNPOAYKIHUS. OKOJOTUYECKUE MUPaMUIbL:
MPOJIYKUHUH, YHUCIEHHOCTH, Ouomaccel. (CBOWCTBAa 3KOCHCTEM: YCTOMYUBOCT,
camoperyJsanus, pazsutue. CyKueccus.

[IpupoHbie S5KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO WIIU
MIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTE€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBI. YpboskocucTeMsl.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak dakrtop ycToMumBOCTH 3KOocucTeM. (CoxpaHeHue
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemecTBO U ero ¢yHkuu. OcoOeHHOCTH Ouocdepsl Kak
rJI00aNbHOM 3KOCHUCTEMBI. J[MHaMHYecKoe paBHOBECHME M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTbl BemiecTB U OHMOT€OXMMHYECKHE IHUKIIBI 3JIEMEHTOB (yriiepoja,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTtBO B Ouocepe 3emin. AHTpONOreHHbIe U3MEHEHHsS B Ouocdepe.
I'moGanbHbIe HKOTOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHME MPHUPOAbI U yenoBeyecTBa. CoxpaHeHue OMopasHOOOpasus
KaK OCHOBa YyCTOMYMBOCTH Ouochepbl. OcCHOBa palMOHAIBLHOTO YIPABICHUS
MPUPOIHBIMH PECypcaMu U UX HUCIOJb3oBaHUE. JlocTkeHus OWOJIOTHMH U OXpaHa
MIPUPOJIBL.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr u cxemsl: «llumesbie nenn», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmectBa», «llenu mnuTaHus», «IKOJOTUYECKAsT MUPaAMUIA,
«buocdepa u uvenoBek», «IKOCUCTEMA MIUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMA
XBOMHOTO jecay, «buoneHnos BOJIOEMA, «ATpOLIEHO3Y, «ITpumepHbIE
AHTPOIIOTEHHBIE BO3AECHUCTBUS HAa NMPUPOAY», « BaxkHeHIMe MCTOYHUKHN 3arps3HECHUS
BO3/lyXa M TPYHTOBBIX BOn», «IlouBa — BakHeWIasi cocTaBistomias Ouocheps»,
«®DakTops! aerpaganuu nouBy, «IlapaukoBsiii 3pPexT», «DaKTOPhl paTUOAKTUBHOTO
3arpsisHeHust Ouocdepnr», «OOmas cTpykrypa Ouocheps», «PacmpocTpaneHue
xKu3HU B Ouocdepe», «O30HOBBINA 3kpaH Ouochepr», «KpyroBopor yriepona B
ouocheper», «KpyroBopot azora B mpupojie.



ObopynoBanue: Mmojaenb-amminkanus «Tunuyssie OWMOLIEHO3b», TrepOapuii
«PacturensHble cooOuiecTBay, koyuiekuuu «buonenos», «Bpeaurtenu BakHeHIIMX
CEJIbCKOXO3SCTBEHHBIX KYJIBTYp», T€pOapuu U KOJUIEKIIMM PAaCTEHUI U KUBOTHBIX,
MPUHAAJIEKANIUE K PAa3HBIM SKOJOTMYECKUM TPYIIaM OJHOro Buaa, KpacHas kHuUra
Poccuiickoii @eaepannn, n300paxkeHHsI OXPAHIEMBIX BUJOB PACTEHUI U dKUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
BHOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycraHaBiuBaloTCd TpeOoBaHUS K pe3ylbTaTaM
OCBOCHHMS 00y4arOUMMUCS MPOrpaMM CPETHEro OOLIEro 00pa3oBaHusl: JIUMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS mpeaMmera «buosorus»
BbIJICJICHBl CJIEAYIOIIME COCTAaBJSIOLIME: OCO3HaHHME OOYYaloIMMUCS POCCHICKON
IrPaXJaHCKOM MJCHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPENEIICHUIO, HaJn4yue MOTHBALINH K 00y4YEeHHIO ouosnoruu,
LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPaJAMIMN pa3BUTHUS OHOJIOTUYECKOTO
3HaHHSA, TOTOBHOCTb M CIHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU ~ YCTaHOBKAMH, MPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIMYUE  SKOJOTMYECKOTO  MPABOCO3HAHUA,
CIIOCOOHOCTH CTABUTh LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHBbI.

JInuyHOCTHBIE peE3ynbTaThl OCBOECHUs Npeamera «buonorus» mocTuraroTcs B
€IMHCTBE Y4e€OHOW W BOCHHUTATEIbHOW JEATEIIbBHOCTH B COOTBETCTBHUHM C
TPAJIUIMOHHBIMU POCCUHUCKUMH COIMOKYJBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMH B OOILECTBE MpaBUJIaMHM W HOPMaMH
MOBEICHUS W CHOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHsA, PA3BUTUs BHYTPEHHEN MO3ULMU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY WU NIPaBOIOPANKY, YEIOBEKY TPyAa U CTAPIIEMY ITOKOJIEHUIO, B3aUMHOTO
YBaXXEHUs, OEPEKHOr0 OTHOLIEHUS K KYyJIbTYPHOMY HACICAUI0 W TPAJULUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon denepanuu, NpUpPOAE U OKPYKAOLIEH
cpeze.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «bruomorusy momKHBI
OTpa)xkaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIUMXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHM,  COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSAM POCCHICKOro OOIIeCTBa, pacHIMpeHHe KUIHEHHOTO



OIbITA W OTBITA JCATEIHPHOCTH B TPOIECCE peaM3allMd OCHOBHBIX HaIpaBIICHUH
BOCTIMTATEIHHON ACSITETLHOCTH, B TOM YHCJIE B YACTH:
1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh TPAXKIAHCKOHW TO3WIMK  OOydYaromerocs Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO O0IIECTBa;

OCO3HAaHWE CBOMX KOHCTHUTYIHOHHBIX MPaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U TPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW NEATETBHOCTH TPU CO3JaHUHU
y4eOHBIX TPOCKTOB, PEIICHUM YYEOHBIX W TIO3HABATENBHBIX 3aj1ad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTB OIPENETATh COOCTBEHHYIO IO3HIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKU3HU U OOBSCHITH €€;

yMEHHE  y4YUThIBAaTh B  CBOMX  JCHCTBUAX  HEOOXOJUMOCTH
KOHCTPYKTUBHOTO B3aWMOJCHCTBUS JIIOJEH C pa3HBIMU YOCKICHUSIMH,
KYJIbTYPHBIMU IIEHHOCTSIMHU M COIMATLHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATENIbHBIX M UCCIIEI0OBATEILCKUX 3a/1a4, YBAXKUTEIBHOTO
OTHOIIEHUS K MHEHHIO ONIOHEHTOB TP OOCYXKICHUU CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM IEATEITLHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  POCCHUUCKOM  TPaKIAaHCKOW  HJEHTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PomuHoM, ropaocty 3a CBOWM Kpaid, cBOO PonnHy, CBOW SI3BIK U
KYJbTYpY, MPOIIIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIEHUE K TMPUPOJHOMY HACICAUI0 M TMaMATHUKAM
OpupoAsl, JAocTkeHusM Poccum B Hayke, MCKYCCTBE, CHOpTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJIOTHH, TOHUMAHWS 3HAYEHUS OHWOJIOTMM B TO3HAHUU
3aKOHOB IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;
uaenHas yoexxaEéHHOCTb, TOTOBHOCTh K CIIy>)KeHHUIO W 3auute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;
CITIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACH HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYAYIIETO;



OTBCTCTBCHHOC OTHOHMICHUC K CBOUMM POAWUTCIIAAIM, CO3JJaHHIO CCMbHM Ha
OCHOBC OCO3HAHHOI'O IIPHUHATHIA HeHHOCTCﬁ CEMEHHOM KHM3HH B
COOTBCTCTBUM C TPpAAUIHUAMU HAPOIOB POCCI/IH;

4) ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILEHU;
IIOHUMAHUE DOMOLIMOHAJIBHOIO BO3JCUCTBUA KUBOW INIPUPOABI U €€
LIEHHOCTHY,;

TOTOBHOCTB K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KaY€CTBAa TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BoCHUTAHUA, (POPMHMPOBAHMS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHMMaHUE M peajM3alus 3J0pOoBOro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBO€ TUTaHUE, COOJIIOJICHHE THIMEHWYECKHX MpPaBHJI H HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUN M OTABIXA, PETYyIspHas Quandeckas
aKTUBHOCTb), OEPEXKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOLICHHUS
K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ HMHIWBUIYaJbHOTO M KOJUIEKTUBHOTO
0€301MMacHOTO MOBEJACHUS B CUTYaIIUAX, YTPOKAIOIINX 3I0POBBIO M KU3HU
JIIOICH;

OCO3HAaHWE  TMOCIEACTBUM M  HENpUATUS  BpPEAHBIX  IPUBBIYEK
(ynotpebiieHus alkoroJsi, HAPKOTUKOB, KypeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTEepPCTBa, TPYIO0JIIO0HE;
FOTOBHOCTh K aKTUBHOM JI€ATCILHOCTH TEXHOJOTMYECKOM U COI[MAJIbHOM
HAIIPaBJICHHOCTH, CIIOCOOHOCTh  MHHUIIMUPOBATh, IUIAHUPOBATh W
CaMOCTOSITEJIbHO BBIMIOJIHATH TaKyIO JACATEIIHLHOCTD;

MHTEpEC K pa3nudHbiM chepam mnpodeCcCUOHATBHOW IEeSTEIbHOCTH,
YMEHUE COBepLIaTh OCO3HAaHHBIM BbIOOp Oyaymieil mnpodeccuu u
peaaru30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W caMOoOpa3oBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKU LIETECO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HUCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlI€CTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYJIBTYphI: MPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TTOCTYNIKOB U OLIEHKH WX BO3MOKHBIX MOCHEIACTBUHN IS
OKPYKarOIIEU CPEBI;

OCO3HaHME TJIO0ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM U myTel ux
pelieHus;



CIOCOOHOCTh HCIIONIb30BAaTh MPHOOpPETaeMble MPH HU3YYEHHH OHOJOTHUHU
3HAHUS M YMEHHMsS MPU PELICHUH NpoOJieM, CBSI3aHHBIX C PAllMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM (COOJI0O/IEHHE TIpaBUJ TOBEJICHUS B MPHUPOJIE,
HaIlPaBJIEHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCUCTEMAX, OXpaHy
BHJIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JCUCTBHUM, MPUHOCIIIUX BpPEd OKPYKAIOUIEH
OpPUPOAHOW  cpele, YMEHHE TMPOTHO3HPOBATH  HEOIArONMpUsITHBIC
HKOJOTUYECKHUE  TOCHEACTBUS  MNPEANPUHUMAEMBIX  JCUCTBUH U
MpeI0TBpaIlaTh UX;

HaJU4Hh€ pPa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKOU
KyJbTYphl, OIbITa JESITEIBHOCTH HSKOJIOTMYECKOW HaIlpaBICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCS MU B MO3HABATEIILHONW, KOMMYHUKATUBHOM
U COLMAIBHOM NPAKTUKE, TOTOBHOCTM K YYACTHIO B IPAKTHUYECKOMN
NEeSATEIBbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTHKH, OCHOBAHHOIO Ha
Uanore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHUPE;

COBEPIIICHCTBOBAHKE S3BIKOBOM M YUTATEILCKOW KYJIBTYPHI KaK CPEJCTBA
B3aUMOJICHCTBUS MEXKTY JIFOAbMHU U MIO3HAHUS MUPA;

MOHUMAaHHE CIenupUKH OHUOJIOTHH KaK HayKH, OCO3HaHMS €€ pOJu B
GOpMHpPOBAaHNN  PAlMOHATBHOTO HAYYHOTO MBINUICHHS, CO3JaHUU
IIEJIOCTHOTO TIPENICTaBICHUS 00 OKpY)KAIoIMeM MHPE KaK O €IUHCTBE
OPUPOJIBI, YeJIOBeKa W  OOIeCTBa, B TMO3HAHMHM  MPHPOIHBIX
3aKOHOMEPHOCTEH | pelIeHUH NPOoOJeM COXpaHCHHS MPHUPOJTHOTO
paBHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH  OWOJIOTMM  JUISI  COBPEMEHHOM
[IMBWJIM3AIMKN: OOCCIICYCHHUsI HOBOTO YPOBHS Pa3BUTHS MEIHIIMHEI,
CO3/IaHWE TIEPCHEKTUBHBIX  OHOTEXHOJIOTHH, CIIOCOOHBIX  peIIaTh
pecypcHbIC IPOOJIEMBI Pa3BUTHS YEJIOBEUSCTBA, ITOMCKA MYTEH BBIX0O1a U3
I00AbHBIX AKOJIOTHYECKUX TIpobjieM U olecrnedeHus Tmepexoja K
YCTOWYHNBOMY Pa3BUTHIO, PAIMOHATBLHOMY HMCIOJIB30BAHHMIO MPUPOTHBIX
pecypcoB U (hOPMHPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTUYECKUX 3HAHUN B IIEISIX
MOBBIIICHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, KaK
COCTaBHOW dYacTh (PYHKIIMOHAILHOH TPaMOTHOCTH OOYyYarOIIHUXCS,
dbopmupyemoil npu U3y4eHur OUOJIOTHY;

MOHUMAHUE CYINIHOCTH METOJOB  TIO3HAHWS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOIB30BaTh MOTy4yaeMble 3HAHUS
JUIST  aHaM3a ©  OOBSICHEHUS SBICHUW OKPYXKAIOIIETO MHpa U



MPOUCXOMSIIMUX B HEM HW3MEHEHWH, yMEHHE JelaTh OO0OCHOBAHHBIC
3aKJIFOYCHUS HA OCHOBE HAYYHBIX (DaKTOB M HMMECIOIIUXCS JIAHHBIX C
IEJTBIO TTOJTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CAMOCTOSITEILHO HUCII0JIb30BaTh OMOJIOrHYECKUAE 3HAHUS IS
perieHus IpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

e OCO3HaHHWE IICHHOCTH HAYYHOU JIEATETLHOCTH, TOTOBHOCTh OCYIIECTBIISITh
IPOCKTHYIO M HCCJICIOBATEIBCKYIO JEATCILHOCTh MHIWBUAYAIbHO U B
rpyIIe;

e TOTOBHOCTb W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3OBaHHUIO U
caM0O0Opa30BaHUI0, K aKTHBHOMY IIOJIYYCHUIO HOBBIX 3HAHUU 10
OMOJIOTUH B COOTBETCTBUU C )KH3HEHHBIMHU MOTPECOHOCTSMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus»
BKJIFOYAIOT: 3HAYUMBbIC I  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAyYHbIE TOHATHS, OTPa’KAIOIINE
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEHU(PUKY METOJOB I[TO3HAHMUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUA, SBJICHHE, IMPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJIeI0BaHNe, HAOIOICHNEe, U3MEPECHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCATbHBIC
yaeOHble  JeHCTBUA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTHBHEIC),
obecrnieunBaronye GopMupoBaHrne (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETCHIIUM  OOYYalOIIMXCS, CIIOCOOHOCTh  OOYyYalomMXCs  HCIOJIb30BaTh
OCBOCHHBIC MEKIHUCIMILUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATENILHON U COLIMAIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS TPOTPAMMBI CPEAHETO OOIIero
00pa3oBaHUsI IOJDKHBI OTPAXKAaTh:

OBaaneHue YHHUBEPCATbHBIMHU yueOHBIMU NM03HABATEJbHbBIMH
AefCTBUSIMM:

1) 6azoBbIe JJOrHYecKHe AeiCTBUS:

e CaMOCTOSITEIBHO  (OPMYIHPOBATh M  AKTyaJIU3UpPOBaTh MpobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e HCIOJb30BAaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHUYECKOTO MBITTUICHUS
(aHanm3za, CcuHTE3a, CpaBHCHMs, KiaacCHUKaiMH, 000OIICHUS),
PacKpbIBaTh CMBICIT OMOJIOTHUECKHX MOHATHH (BBIICATH UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMUBATH CBSI3U C APYTHUMH MOHATHUSIMH ),

e ONpENeNATh LETU ACSITEIBHOCTH, 3aJlaBas MapaMeTphl U KPUTECPUU HX
JOCTHKCHUSI, COOTHOCUTB PE3YyIbTaThl JACATEIBHOCTH C MOCTaBICHHBIMH
EIISIMU;



WCIIOJIB30BaTh OMOJIOTMUECKUE TOHITHS IS OOBsICHEHUS (PAKTOB U
SIBJICHUW KUBOM TIPUPOIbI;

CTPOHTH JIOTHYECKHE PACCYXJICHHUS (MHIYKTUBHBIC, JICIYKTHUBHBIC, IIO
aQHAJIOTUH), BBIABISATH  3aKOHOMEPHOCTM W  TNPOTHBOPEYHUS B
paccMaTpUBaEMBIX SBICHHIX, (DOPMYIUPOBATH BBIBOJIBI U 3aKITIOUCHUS;
MPUMEHSATh  CXEMHO-MOJICTTbHBIE  CPEIACTBAa  JJII  TPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B HM3y4aeMbIX OHOJOTHYECKHUX
00BEKTax, a TakKe IMPOTUBOPEUYUN PA3HOTO poOJia, BBIABICHHBIX B
Pa3TUYHBIX HHHOPMAITMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH pEIICHWs MpPOOJeMbl C Y4ETOM  aHaum3a
UMEIOITUXCSl MaTepUATIbHBIX M HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATCIBHOCTh, OIIGHUBAaTh COOTBETCTBUE
PEe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM JICSITEIHHOCTH;
KOOPIWHUPOBATh W BBIMONHATH pPabOTy B YCIOBHSIX peaIbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE eHCTBHS:

BIQJIETh  HaBBIKAMU  Y4€OHO-MCCIIEAOBATEIbCKOM W MPOEKTHOU
NEATEeIbHOCTH, HaBbIKAMU pa3pelieHusi MpoOseM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIOMCKY METOJOB  PEIICHUS
IPAaKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOAOB MTO3HAHUS;
UCIOJIb30BaTh Pa3jNuHble BUAbI JEATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAaHWA, €ro WHTEPHpETaly, MIpPeoOpa3oBaHMI0O W TPUMEHEHHIO B
y4eOHBIX CHUTyallsX, B TOM UHCJIE€ TMpPU CO3TAaHMH YYEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(opMupoBaTh  Hay4dHbIi  TUN ~ MBIIUICHUS, BJIaJETh  HAyYHOU
TEPMHUHOJIOTHEN, KIIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (POpPMYJIHMPOBaTH COOCTBEHHBIE 3a/Jaud B 00pa30BaTENbHOU
JESITENbHOCTH U )KU3HEHHBIX CUTYAIIHsIX;

BBISIBJISITH IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTAaTh TUNOTE3Y €€ pELIeHUs, HaxOOuThb apryMEHTbl s
JI0Ka3aTeNbCTBA CBOMX YTBEPIKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pEIICHNUS;

aHAJIM3UPOBATh TIOMYYCHHBICE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLEHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATHh N3MEHEHNE
B HOBBIX YCJIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;,
OCYUIECTBJIATH LieJICHAINIPaBICHHBIN OUCK MEPEHOCca CPEJICTB U CITOCOOOB
JeNCTBUS B TPOPECCUOHANBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B MMO3HABATEIBHYIO M MPAKTUYECKYIO 001acTu
KU3HEACSTEIbHOCTH;



YMETbh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUIaTh HOBBIC HJIE€H, MpENaraTb OpPUTHHAIBHBIE [OAXOABI W
pEIIeHNUs, CTaBUTh MPOOJIEMBI U 3a/1a4M, JOIMYCKAIOIINE albTepHATUBHBIC
peleHus.

3) paGora ¢ uHpopManHen:

OpHEHTHUPOBATLCA B PA3IUYHBIX HWCTOYHHMKAX WHGoOpMaIu (TEKCTe
y4eOHOTro MocoOusi, HAyYHO-TIOMYJISIPHOU JIUTEepaType, OMOJIOrHYEeCKUX
CIOBAapAX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WNuTtepHeTe), aHanm3upoBaTh WHPOPMAIUIO PA3IUYHBIX BUIOB U (HOPM
MPEJCTABIICHUS, KPUTHYECKH OIEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTD;

GbopMyIHpOBATH 3aMPOCHl U TPUMEHSThH Pa3JIMYHbIE METObI IIPU TOUCKE
U oTOOpe Ouonoruyeckoil nHpopMalu, He0OXOIUMOM JIJISi BHITIOTHEHUS
y4eOHBIX 3a/1ad;

MPpUOOpPETaTh OMBIT UCTI0JIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATH KYJIBTYPY AaKTUBHOTO HCIOJIb30BAHHS
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMaJbHYI0 (OpMy MpeAcTaBICHUS
Oouosiornyeckor nHMopMauu (CXembl, Tpa@uKu, JUarpamMMsbl, TaOIUIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yecTBE CpeAcTBa mpu padbore ¢
Oounonornyeckor nHoOpMaIen: MPUMEHITh XUMHUECKUE, HU3HMUECKUE U
MaTeMaTU4YecKhe 3HaKh W CUMBOJBL, (GOpMysbl, abOpeBHaTypy,
HOMEHKJIATypy,  HUCIOJb30BaTh W  MNpeoOpa3oBhIBATH  3HAKOBO-
CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJQJICTh HABBIKAMHU  pACIIO3HABAHUS W  3allUThl  UH(OpMaIuHy,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OgJajienne YHHBEPCATbHBIMHA KOMMYHHKATHBHBIMH J1€iiCTBUSIMH
1) ob1enne:

OCYIIECTBIISAITh KOMMYHHUKAallUM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JMAJIOTE WM JUCKYCCHHM MO CYLIECTBY OOCYKIaemoin
TeMbl  (yMEHHME  3aJaBaTh  BOINPOCHL,  BBICKA3bIBaTh  CYXKJICHHUS
OTHOCUTEJILHO BBIMOJIHEHUS MpeijlaraeMon 3a/1a4u, yYUThIBATh HHTEPECHI
U COrJaCOBaHHOCTb TMO3MUIMH JAPYTHX YYAaCTHUKOB JAHAJIOTa WJIU
JTUCKYCCHUN);

pacrno3HaBaTh HEBepOaJbHBIE CPEICTBA OOIICHMS, TOHUMAaTh 3HAYCHHE
COLIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX
CUTYalIMI, yMETh CMATYaTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CrocoO0amMu OOIIEHUS M B3aUMOJEHUCTBUS,
IIOHUMATh HAaMEpPEHUs [JPYruX JIIOAEH, MPOSBIATh YBAXKHUTEIbHOE



OTHOIIIEHHE K COOECeIHMKY M B KOPPEKTHOH (opme (popmyanpoBaTh
CBOU BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C MCIOJIH30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAA J1€ATCIBHOCTD:

IIOHMMAaTh W  MUCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW U
UHAVMBUIYabHON paboOThl MPU PEHICHUU OUOJIOTHYECKON MPOOJIeMB,
00OCHOBBIBaTh  HEOOXOJUMOCTh MPUMEHEHHS TPYNNOBBIX  (Qopm
B3aUMOJICHCTBUS P PEUICHUU YUEOHOM 3a1a4u;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX IEHCTBHUI ¢ y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

OPUHUMATh LEJIM COBMECTHOM [IE€ATEIIbHOCTH, OpPraHW30BBIBATH W
KOOPAUHUPOBATb JEUCTBUA 10 €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH
JNEUCTBUM, pacupeAcnsTb poOau C Y4YETOM MHEHUHM YYaCTHHKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OLICHMBATh KAa4y€CTBO CBOETO BKJIANA U KaXKJOI'0 YYaCTHMKAa KOMAaHIbI B
oOLIMi pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeyIaraTb HOBBIE IIPOEKTHI, OLICHWBATH HIEU C MO3ULUU HOBH3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBENECHUE B PA3JIMYHBIX
CUTyallusiX, IMpOSBIATH  TBOPYECTBO U  BOOOpakeHHEe,  OBbITh
VHUIMATUBHBIM.

OsJiajieHne YHHBEPCAIbHBIMHU PEryJIsITHBHBIMHU JAeiCTBHSIMH
1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS MJisi BBISBIEHUS MPOOJIEM M HX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUECKHUX 3HAHHWI LI€JIeBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JEHCTBUAX M MOCTYIKAaX MO OTHOLIEHUIO K >KUBOU
MIPUPOIE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSATEJIBHO  OCYLIECTBJIATh  IMO3HABATENIBHYIO  JIESTEIBHOCTb,
BBISIBIISITH TPOOJIEMBI, CTABUTHh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4U B
00pa3oBaTENbHOMN IE€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH pEHIeHUs MpoOJeMbl C Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTECHHUI;
JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacmmpsaTh paMKd ~y4eOHOro TpeaMera Ha OCHOBE  JIMYHBIX
IIPEAIIOYTECHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMEHTUpoOBaTh  €ro,  Oparb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



e CIIOCOOCTBOBaTh ()OPMHUPOBAHHIO W MPOSIBICHUIO IIHPOKOUW SPYJAHUIIMUA B
pas3HbIX 00JIACTSIX 3HAHU, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN
U KYJIbTYPHBIH YPOBCHb.

2) CAaMOKOHTPOJIb:

e JaBaTh OIICHKY HOBBIM CHUTyaIldsiM, BHOCHTHh KOPPEKTHUBHI B
JCSATEIIEHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

e BJIAJCTh HABBIKAMU IIO3HABATCIBHONW pEQIIEKCHH KaK OCO3HAHHSI
COBEpILAEMbIX JICHCTBHUI U MBICIIUTEIIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHUWH, HMCIIOIB30BaTh MPUEMBI pedieKCHu IS OICHKU CUTYaIlWH,
BBIOOpA BEpHOTO PEIICHUS;

e YMETh OIICHMBATh PHUCKM M CBOCBPEMCHHO MPUHHMATH PELICHUS IO UX
CHIDKCHHUIO;

e TPUHUMATh MOTHBBI M apTyMEHTHI JIPYTHX IPHU aHAIN3E PE3yIbTaTOB
JCSATCIIEHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

e TIPUHHUMATH Ce0sl, MOHMUMAs CBOU HEJOCTATKU U JIOCTOMHCTBA,;

e TPUHUMATh MOTHBBI M apTyMEHTHI JIPYTHX IPHU aHAIN3E PE3yIbTaTOB
JCATCIIEHOCTH;

e IIPHW3HABAThH CBOE MPABO W MPABO JAPYTUX HA OIINOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MU € TTO3UIMH JIPYTOro YeIIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ynbTaThl ocBoeHUs mporpaMmbl COO 1o Owuojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue s yueOHoro npeaMera «buosmorusy
Hay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI ACHCTBUI MO OCBOEHHIO, MHTEPIPETALUU U
MpeoOpa30BaHUI0 3HAHUM, BUIBI JESITEIBHOCTH MO IMOJYYCHUIO HOBOT'O 3HAHUS U
MPUMEHEHUI0 3HAHWM B PA3JIMYHBIX YYEOHBIX CHUTYyallMsIX, a TaKKe B pPEabHBIX
KU3HEHHBIX CHUTYallMiX, CBA3aHHBIX C Owonoruei. B mporpamme mnpeameTHbIC
pe3yJbTaThl MPEJACTABIICHBI 110 TOJIaM 00yUCHHUS.

[IpeameTHble pe3ynbTaThl OCBOEHHUs ydeOHoro npenmera «buosorus» 6 10
Kjlacce NOJKHBI OTPAXKaTh:

e CchOpPMUPOBAHHOCTh 3HAHUNW O MECT€ W POJU OHOJIOTMH B CHCTEME
HAay4YHOTO 3HAHHS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOU
€CTEeCTBEHHO-HAYYHOW KApTUHBI MHUPa U HAY4YHOTO MHMPOBO33PEHUS], O
BKJIaJIE POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu, (YHKIIMOHAJIBLHOM TPAMOTHOCTH 4YeEJIOBEKa [JIsl PpelIeHUs
KU3HCHHBIX 3a7a4;

e YMEHHE PACKPBIBATH COJACP)KAHUE OUOJOTUUYECKUX TEPMHUHOB M MOHSTHI:
KHU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (OOMEH BEIIECTB U MPEBPAIICHHE
SHEPTUr), TOMEOCTa3 (CaMOPEryJIsLMs), YPOBHEBAS OpraHU3aIsl KUBbIX



CHUCTEM, CaMOBOCIPOM3BEACHHE (PEMpOAYKLHKs), HACIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHE U3Jaratb OUOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpalbHAsl JAOrMa MOJEKYJISAPHOM OMONOTHH), 3aKOHBI
(I'. Menpnensi, T. Moprana, H. . BaBunoBa) u ydenust (0 meHTpax
MHOTOOOpa3usi U TNPOUCXOXKIEHUS KyJIbTypHBIX pacteHuit H. W.
BaBuiioBa), ompenenars TIpaHULbl HMX HPUMEHUMOCTH K JKUBBIM
CUCTEMaM,;

YMEHHE BIAJeTh METOJaMH HAyYHOTO TIO3HaHWS B OHOJOTHU:
HAONIIOJICHUE U OIHMCAaHUE KHUBBIX CHUCTEM, MPOLIECCOB U SBIICHUH,
OpraHm3alyss M  IpOBEJEHUE  OHOJIOTMYECKOTO  DKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3BI, BBISIBIICHUE 3aBHCHUMOCTH MEXTY
UCCIIElyEMbIMU BEIMUYMHAMHU, OOBSICHEHHE TIOJYYEHHBIX pE3yJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHITHIA, TEOPH U 3aKOHOB, YMEHHE JENaTh
BBIBOJIbI HA OCHOBAHUH TIOJyYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICINATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPHOT
U OJyKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB,
O0COOEHHOCTH MPOLECCOB: OOMEHAa BEUIECTB U NPEBPAILECHUS SHEPIHUHU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO M HHEPreTUYECKOro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJJOTBOPEHUS, Pa3MHOXKEHUS,
MH/IMBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3);

YMEHHE  MPUMEHSTh  IOJY4YEHHbIE  3HAaHUS A1 OOBSCHEHUS
OMOJOTHYECKUX MPOLECCOB U SIBICHUH, NS MPHUHATHS TPAKTHUYECKUX
pelIeHnii B MOBCEAHEBHOM KM3HU C 1IEJIbI0 0OecrieueHHs] 0e30IacHOCTH
CBOETO 3JI0pPOBbSl M 3/I0POBbSl OKPYKAIOIIUX JIOECH, COOMIOACHUS HOPM
IPaMOTHOTO MOBEJCHUS B OKpPY)KaroOlleW MPUPOJHON cpejie, TOHUMaHue
HEOOXOAMMOCTH HUCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOW OMOJIOrHH U
OMOTEXHOJIOTHIA [T PaIllHOHATIBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE peliath dSJEMEHTapHble TeHETHMYECKHWE 3aJa4d Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAaHME, CIEIUIEHHOE HaclleJOBaHHE, COCTaBISATh
CXE€MbI MOHOTUOPUTHOTO CKpELIUBAHUS AJIsl PECKa3aHUsI HAacael0BaHUS
MPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOIHATH JIA0OPATOPHBIEC U MPAKTUYECKKHE paboThl, COOII0IATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000pPYA0BaHUEM;
YMEHHE KpPUTHYECKH OLEHUBAaTh M HHTEPIPETHUPOBATH HHPOPMAINIO
OMOJIOrMYECKOr0 COJIepKaHusl, BKIIIOUYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeacTBa MaccoBOW WH(pOpMalWW, HAy4YHO-
NOMyJIApPHBIE ~ MaTepuajbl), OTHYECKHE  aCMEeKThl  COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHUH, METUIIMHE, OMOTEXHOJIOTUY;



YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE W YCTHBIE COOOIICHWS,
000011258 OMOJIOTHYECKYI0 MH(OPMAIMIO M3 HECKOJbKUX HCTOYHHUKOB,
I'PaMOTHO MCTIOJb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOCHMS y4yeOHOro mnpenmera «buonorus» e 11
Kjlacce NOJDKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE U POJM OHOJIOTHH B CHUCTEME
HAyYHOTO 3HAHUSA €CTCCTBCHHBIX HAyK, B (DOPMHpPOBAHUHM COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KAapTUHBI MHpPa W HAyIHOTO MHPOBO33PECHHS, O
BKJIaJIC POCCHUUCKUX U 3apyO0ekKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BHUTHE
Oouonornu, (YHKIIMOHATHLHOW TPAMOTHOCTH 4YEJOBEKA ISl PEHICHUs
KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COACPKAHNE OMOJIOTHUYECKUX TEPMHUHOB U MTOHSTHIA:
BUJ, MOMYJALMS, TeHO(OH, SBOJIONHUSA, ABIXKYIIUE CHUIbI ((aKTOphI)
ABOJIIOLINHM, MPUCHOCOOJEHHOCTh  OPTaHU3MOB,  BHUJ000pa3OBaHUE,
AKOJIOTHYECKHAE (PAKTOPBI, DSKOCHCTEMa, TPOAYICHTH, KOHCYMEHTHI,
pPEAYLEHTHI, IeNH TMHUTAHMS, SKOJOTUYECKas MHpaMujia, OHOTreoleHO3,
ouocdepa;

YMEHHE H3Jaratb OHOJIOTUYECKUE TEOpUHU (IBOIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAs! TEOPHS IBOJIONNN ), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro  cxoactsa K. M. bspa, depenoBaHusi TIIaBHBIX
HarpaBiieHui u mmyTeit 3Bomoniuu A. H. CeBeprioBa, yueHnus o ouocdepe
B. U. BepHazackoro), onpenensaTh IPaHUllbl UX TPUMEHUMOCTH K >KUBBIM
cUCTEeMaM;

YyMEHHE BIAIETh METOJaMH HAyYHOTO IIO3HAHUS B OHOJIOTHH:
HAOJIIOICHUE W OINHUCAHWE KUBBIX CHUCTEM, IMPOIECCOB U SBJICHUM,
opraHu3aiusi ¥  TPOBEICHHE  OUOJIOTMYECKOTO  DKCIIEPUMEHTA,
BBIJIBHKCHHE TUTOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKITY
HCCICAYEMBIMU BEIIMYMHAMHU, OOBSICHCHHE IOJYYCHHBIX PE3YJIbTATOB,
WCITOJTb30BAaHHBIX HAYYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMEHHUE JIeNIaTh
BBIBOJIbl HA OCHOBAHHH TIOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCISATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHHS OMOJIOTHUYECKHX
00BEKTOB: BUIOB, TIOMYJISIITUHI, IPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OHMOTeoIIeHO30B U IKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOT'O otbopa, BUI000pa30BaHus,
MIPUCTIOCOOJICHHOCTA OPTaHU3MOB, JCHCTBHUS DKOJIOTHYECKUX (PaKTOpoB
Ha OPraHU3MbI, MEPEHOCA BEIIECTB M TMOTOKA DHEPTUU B DKOCHCTEMaX,
AHTPONIOTEHHBIX HU3MEHEHWM B JKOCHUCTEMAaX CBOEW MECTHOCTH,
KpYroBOpOTa BELIECTB U OMOT€OXUMHUYECKHUX LIUKIIOB B Ouocdepe;
YyMEHHE  TNPUMEHATH  TMOJyYEHHbIE  3HAHUS Uil  OOBSCHECHUS
OMOJIOTUYECKUX TPOIIECCOB W SIBICHHUM, IS TPUHSITHS MPAKTUYECKHUX
pEIIeHNi B TIOBCETHEBHOM KM3HU C IIEJIbI0 0OeCcTieueHns] Oe30MacHOCTH



CBOETO 37I0POBbS U 370POBbS OKPYKAIOIIUX JIFOJICH, COOIIOEHUS HOPM
IPaMOTHOTO TOBEJCHUS B OKPY)KAIOIICH MPUPOTHON Ccpejie, TOHUMaHNe
HEOOXOMMOCTH HCIIOIB30BAHUS JTOCTHKEHUH COBPEMEHHOW OHMOJIOTHH
JUTSI palliOHATBPHOTO MPUPOIOTIONIE30BAHUS;

YMEHUE pelIaTh 3JEMEHTApHBIC OWOJIOTMYECKUE 3aJladl, COCTaBIISIThH
CXEMBI IIEpeHOca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1[€MU MUTAHUS);
YMEHHE BBITIOIHATH J1a00paTOpHbIC U MPAKTUYECKUE PabOThI, COOIIOIATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;
YMEHUE KPUTHUYECKHA OIICHWBATh W WHTEPHPETUPOBATH HWHOOPMAIHIO
OMOJIOTUYECKOTO COJEPKaHUS, BKIIOYAIOITYIO TICEBIOHAYYHbIC 3HAHUSI U3
pa3IMYHBIX HCTOYHUKOB (CpeacTBa MaccoBOW WH(MOpMAaNWW, HAy4dHO-
MOMYJIIPHBIE MaTepuaibl), pacCMaTPUBATh TIIOOATBHBIC IKOJIOTHUYECKUE
npo0ieMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHONICHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIICHWS,
00001masi 6HOIOTHYECKYI0 HHGPOPMAIMIO W3 HECKOJbKUX HCTOYHHKOB,
IPaMOTHO MCTOJIB30BATh MOHATUWHBIN anmapar OuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM DJIeKTpoHHbIE (HU(POBHIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
bubmuorexa [JOK
1 bronorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI U UX OpraHU3aIus 1 bubmmorexa [TOK
P t https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 K
VSHEACHTEILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubmorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuotexa [JOK
OMOTEXHOJIOTUHU https://m.edso00.ru/7f41¢c292
3 CuctemaTu3anusi ¥ KOpPEKIHs 3HAHUN 32 1 bubnmoreka [JOK
Kypc 6uosnoruu 10 xnacca https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KIIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne i/ Konrpoubnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Bbu6nuoreka [IOK
1 IBOIONKONHAS BHOTOTHA o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka HOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHu3MblL 1 OKpYKaiOWas cpeia > ! https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
4
Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 Cucremaru3anus 1 KOPPeKIUs 3HAHHUH 3a 9 bubnmnoreka [JOK
Kypc 6uonoruu 11 kmacca https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 25
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