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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yNnbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPE/IeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O TENsIX, 00 0o0mIeit cTpareruu 00y4eHus,
BOCIIUTAHMUS M Pa3BUTUS OOYyYalOIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKA 00pa30BaTeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUI 00y4Yaromuxcs 1Mo
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouoyoruu, Onaromaps dYeMy B HEW MPOCMAaTpUBAaETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
OpeJCTaBIeHUH O 370pOBOM o0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomy Hapsiay ¢ W3ydeHHEM OOMIEOMOIIOTHYECKUX TEOpHid, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KU3HU JISl PEIICHUs MPUKIAAHBIX 3a7a4, B TOM YHCIe: TPODQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaIM3a BIMSHUS XO3SHCTBEHHOW [EATENHHOCTH YEJIOBeKa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIIeHUs
OJTHOW W3 aKTyaJbHBIX 3a/1a4 IKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydalOIIUMXCS NPEICTABICHUNH O HAay4yHOM KapTHHE MUDpA,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWe OWONOTHS UMEET TAaKXKe /s PEIICHUsS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
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Oouosioruun obecrieunBaeT YCIIOBHS TUTST dbopMHupOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbie MoN0KEHHs O MPeAHA3HAYEHUU Y4eOHOTro
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs AOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh 3TU 3HAHMS AJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAHUW O OHOJNOTHYECKUX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3suU M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO0 YPOBHS OpraHU3alNH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUH;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWU 3HAHHWH U OMBITA, MOJTYYECHHBIX MTPU U3YICHUH OUOIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW J>KU3HU JUIS OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaemasi Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alMU >KUBOU
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpalbHBIX BellecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHHKOB YHEPTHUHU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOWbl KJIETKH: MHTOXOHJAPHUH, TUIacTUlbl. [IpoucXoXkaeHue MUTOXOHIPHUN M TIIACTH.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue 3yKkapuoTHIeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTHUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuil 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BemecTB: aBTOTPOGHBIN U TeTepoTpodHbd. Pons depmeHTOB B 0OMEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimm (oTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTudecKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKUi KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuHte3 PHK. Tpancnsnus — 6uocunTe3 Oenka. Drtamnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHKIMOHUpOBaHUEe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpTaHU3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemast rubenb KIETKH — alloNTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BETE€TaTUBHOE pa3MHOKE€HUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €ro 3HAYEHUE A
CEJIeKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10IOBBIC kKene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUIEKIIETKa) — ClepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
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opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAacTeHUN», «BereraTuBHOC pa3MHOXXEHUE pacTeHui», «JleleHue KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble ¥ IpakTHYeCKUe padoThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUII0JIOTUYECKUM, LUTOr€HETUUYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMHMHHUPOBAaHMs. 3aKOH pAcCIIEIUICHHs Mpu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONpeieTIeHNs] TeHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKre KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, Wi reHOTUNHYECKasi, N3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYUBOCTD.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYHHBI MyTaluidi. MyTareHHbie (akTOphbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue U TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEOTBPALICHUH U JICUEHUU TeHETHUYECKHUX 3a00JIeBaHUI YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUMTOT€HETUYECKas OCHOBa», <«3aKOH YHUCTOTBl TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTalnnoHHAsS
M3MEHYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOIO U AUTHOPHIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30oguibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax NPOUCXOXKJIEHUS M MHOrooOpas3usi KyIbTypHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biI3KkopoACTBEHHOE CKpeIMBaHNe — HMHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJIMILIONIOB. J[OCTHIKEHHS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYEeCKHe M 3Tudeckue npodiaemb.. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX KMUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHUi», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKU IJIOJI0B U KOPHEIUIOZAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJICKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHMCIBITATENbHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B Orosoruu. BivsHue 3BOIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrHYECKHE: CXOJCTBA U pa3iauyuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX IMYTEeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKyle Cuibl  SBOJIIOUMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernyeckas teopust s3Bomonuu (CTO) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsnuoHHble BOJNHBI U Apedd reHoB. M3omsauus u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomounud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boiouuu. [IpumMeps! npucnocodieHuit
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTallNH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHbIE (GOPMBI BHI000pA30BaHMS:
reorpagpuueckoe, 3K0JI0rHUECKOE.
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MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. ATanTuBHas pajauaius.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukcy, «Popmbl OOppObBI 3a CYIIECTBOBAaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantauny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopsba 3a cymectBoBanue», «l[Ipucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHBIX MPUCTIOCOOIECHUH Y KUBOTHBIX», MoJieTh «OCHOBHbIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomMocom», BIaKHbIE IpenapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcnepMus. XHUMHUYecKas 3BONMIOUUA. AOUMOTCHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKU U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3ydeHus anTpornorese3a. CXoAcTBa U pa3indus 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.
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Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUHA TPYyIa, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kieTrka», <« KuBoTHas kierka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI, pyOnia, ckpebdiia), TeOXpOHOJIOTHIecKas Ta0uIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IyIIHAs, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIIEpPaTypa, BIAKHOCTb.  DOTONEPUOAMU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMeEHcCaM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJICHHOCTh, IUJIOTHOCTh, POXKJAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MuTpanusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.
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Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH TMOMYJISIHUA
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas pabota Ne 4. «BinsiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonoruyeckue cuctembl (dkocucremsl). [loHsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TOKa3aTeNM SKOCHUCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpa3us Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «Ilumesble nenu», «bUoOIEHO3: cocTaB U CTPYKTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeime MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprr», «KpyroBopor yriepoma B Ouochepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX
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CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOTMHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOEHHUS Npeamera «buonorus» BblIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIIECHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJMYMe SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IPABOMOPSAIKY, YEIOBEKY TPyJAa U CTaplIEMy ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0r0 npeamera «buoorus JOJIKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33]1a4, BBIMOJIHEHHH OMOOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJEH ¢ pa3HBIMU YOEXKIEHUSIMU, KyIbTYPHBIMUA IIEHHOCTSMU U COLIUATHHBIM
MOJI0KEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAQJl POCCHUMCKHMX YYEHBIX B CTAHOBJIEHHE W Pa3BUTHUE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIBLHOM HANIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;
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MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKONW KYyIbTYphl: MPHOOPETEHHE OIbITa MJIAHUPOBAHUSA
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pElIeHUU MPoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM TMPHUPOAOIOJIB30BaHUEM (COOI0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTUM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMpaKTUKU, OCHOBAaHHOTO Ha JHAlore KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONOTUU KaK HAayKH, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH JII COBPEMEHHOMW IMBHIIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOo0sIeM U oOecrieueHus nepexoia K yCTONYMBOMY Pa3BUTHUIO, pAllMOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaidu3a WU OOBSICHEHHs SBICHUN
OKpY’KAIoIIer0o MHUpPa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYALHsIX;
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OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHH 10 OHWOJOTMM B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIIHE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOA0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUe, SKCHEPUMEHT U JIPYT'MX), YHUBEpCalbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUITINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o00OIIeHus1), PacCKpbIBaTh CMBICI OHOJIOTHYECKHX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OOBbACHEHUS (AKTOB M SBJIECHUN >KUBOMU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs] TPOOJIeMbl C YUETOM aHAIN3a UMEIOUINXCS MaTepualbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.
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2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY HOUCKY METOJIOB
peLIeHHs] TPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE MpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBATh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIIAT NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady, BbIJBUIaTh
TUNoTe3y €€ pelleHHs, HaXOAWTb AapryMEHThl Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJAXOAbl U PELICHHs, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3JINYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcCTaBlIeHUS OHOJIOrHYEeCKON
uH(popmanuu (cxemsl, rpadyKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTroe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBEe CpeAcTBa IMpH padboTe ¢ OMOIOrHMYecKOU
uHpopMaLrell: TPUMEHITh XUMHUYECKHe, (U3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJaJeTh HABBIKAMU pACIO3HABaHUS M 3alMThl WHpOpMalUuu, HHYOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBAThH
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CY)XKJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMoyd 3aJadyd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DPIUKTHBIX CUTyallul, YMETh CMr4aTh KOH(QIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTruX JIOACH, MPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelieHnn OMOIOTHYecKOol MpobiIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JICUCTBUSA 1O €€ JOCTHMIKEHHIO: COCTAaBJIATh IUIAH JEHMCTBUM, PACHPENCIISTh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeJyiaraTb HOBbIE IIPOEKTHI, OLICHUBATh WAEH C IMO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAX MO OTHOIICHUIO K >KHUBOM MPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATEITHHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIFHO COCTABJIATH IJIAH PelIeHHus MpoOiIeMbl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CUTYyalUsX, CBs3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U pOJM OHOJOrMH B CHCTEME HAyYHOTO 3HAaHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Merabosmu3M (OOMEH BEIIECTB U TPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKius), HaCIeCTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) 1 yueHus (0 IeHTpax MHOT0OOpa3us ¥ MPOUCXOKIEHHS KyIbTypHBIX pactenuit H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNSTH CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U JYKApUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, 111 IPUHATUS TPAKTUUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENbI0 O0ECTICUeHUs
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0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYXKAIOIIUX JIIOJEH, COONMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKe, CLIETUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIsl TIpe/icKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYI0BAHHEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOM MH(pOpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEpPHUalibl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouosornyeckyro HMHGPOPMALKI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsS yuyeObHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OHOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBaTh CO/ICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U TMTOHATHI: B, TIOMYJISIIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBl ((aKTOpbl) DSBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, SKOJOTUYECKHE (AKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoneHos, onocdepa;

YMEHME Hu3araTb Ouosnoruueckue Tteopuu (3BomrounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIIOILIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxojacrea K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHud u nyteil sBomounud A. H. Cepepuosa, ydeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHME BJaJIeTh METOJaMH HAay4yHOTO IMO3HaHUS B OWoOJIOrHU: HAOJIIOJEHHE U ONMUCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ TpOBEAeHHE OHOJIOTHYEeCKOTrO
SKCIIEPUMEHTA, BBIJIBHDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PpEe3yJlbTAaTOB, HCIIOJB30BAHHBIX HAYUYHBIX MOHSITHH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI'€OI[EHO30B U HKOCUCTEM,
OCOOEHHOCTH  NIPOIIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPONOTEHHBIX U3MEHEHUHN
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTr€OXMMHUYECKHX ILHKIOB B
o6uocdepe;

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C TENbI0 O0eCTIeUeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIOAEH, COOJIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJadyl, COCTABISTH CXEMbl IEpPEeHOCca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECKU OIICHMBATH W WHTEPIPETUPOBATH WH(POPMAIHIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIE COOOLIEHHUs, 0000mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
n/m H TeM NPOrpamMmbl KosnyecTBo yacoB  oOpa3zoBaresibHbIE
pecypchl
Beero KonTpoabubie IIpakTuueckue
padoThI padoThI
bubnuorexa [JOK
bronorns kax Hayka 2 05 https://m.edSO(])_.[ru/7f410292
J’KuBbie cucTeMbI M X OpraHu3aius 1 bubmmorexa [IOK
https://m.edso00.ru/7f41c292
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 Bubnmorexa [IOK
https://m.edso00.ru/7f41c292
KusznenesaTenbHOCTh KIETKU 6 bubmmorexa [IOK
https://m.edso0.ru/7f41c292
Pa3zmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuoteka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnencrBeHHOCTh U N3MEHUYNBOCTD 3 15 bu6nuorexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41c292
PeszepBHoe Bpemst 1 bubmorexa I[JOK
https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbI

DBOJOLMOHHAS OUOIOT U

BO3HHMKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeia

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

0.5

2.5

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubnuorexa [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bu6nuorexa [IOK
https://m.edsoo.ru/7f41cc74
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