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INOACHUTEJIbBHAS 3AIINCKA

[Tpu paszpaboTke mporpaMMbl O OHUOJIOTUH TEOPETUUECKYIO OCHOBY JJISI ONpEAETICHHUS MOAXOIOB K
(dbopMHpOBaHUIO COAEPKAaHUS YyUeOHOTO mpeamera «bHomorusy) COCTaBHIN: KOHIETITYaJbHBIC MOJIOKCHHS
dI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJICH, COJEp)KaHHs, Pe3yJbTaTOB OOy4YeHHs U TpeOOBaHMHA K
YPOBHIO MOATOTOBKH BBIITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WeNsIX M MPUHIUIAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepamum, a Takxke
MOJIOKEHU O crnenuduke Ouonorud, €€ 3HAYEHUM B TO3HAHWM KUBOH MNPHPOJIBI M OOecreueHUun
CYLIECTBOBAHMSI 4eJoBeuecKoro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJOXKEHUSM, ONpeAeNieHbl OCHOBHbBIC
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu Ha€T mMpeAcTaBlIeHUE O LEeNIX, 00 00mel cTpaTernn 00y4eHHsI, BOCITUTAHUS
U pa3BUTUS OOydYalomuxcs cpeiacrBaMu ydeOHoro mnpenmera «buonorus», ompexaemnsier o0s3arenbHOE
MpPeIMETHOE COJEp>KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasfelnaM H TeMaM, PEKOMEHIYEeMYIO
MOCJIEI0BATEIBHOCTh M3YUYEHHsI Y4EOHOro Marepuania ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBA3€EH, JIOTMKUA 00pa30BaTENIbHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUYatOIIUXCS.

B mporpamme mo OWONIOTHH TaKXe YYHTHIBAIOTCS TPEOOBAaHUS K IUTAHUPYEMBIM JIMYHOCTHEIM,
METanpeIMETHBIM M IPEeIMETHBIM pe3ylbTaTaM 00y4eHHUs B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JESATENbHOCTH/Y4eOHbIX  JIEHCTBUN  OOYYaIOIIMXCS MO OCBOGHHUIO  COACPIKAHHS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Ouomormm (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEATM30BAaH MPUHIIUII
IIPEEMCTBEHHOCTH B M3Y4YEHMM OHMOJOruH, Onarojapst yeMy B HEll MpOCMATPUBAETCS HAlpPaBICHHOCTh Ha
pa3BUTHE 3HAHUHM, CBS3aHHBIX C (POPMUPOBAHHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 3J0pOBOM 00pa3e >KU3HU U
OCepe’)KHBIM  OTHOIICHHEM K OKpyXaromed mnpupoaHoi cpene. [losromy Hapsgy ¢ u3ydeHHEM
00IIEONOIOTUYECKUX TEOPUH, a TaKXKe 3HAHWH O CTPOEHUM JKUBBIX CHCTEM Pa3HOI'O PaHTa W CYIIHOCTH
OCHOBHBIX IMPOTEKAIOIIUX B HUX MPOIECCOB B MPOTrpaMMe Mo OMOJIOTHH YIE€TIEHO BHUMAaHUE UCTIOIB30BaHUIO
MOJIYYE€HHBIX 3HAHUH B MOBCEAHEBHOM JKU3HHU /ISl pEIICHUS MPUKIIATHBIX 3a/1a4, B TOM YHCIE: MPOPHUIAKTUKH
HACJIEICTBEHHBIX 3a00JI€BaHUN 4YEJOBEKa, MEIUKO-TEHETUYECKOrO0 KOHCYJIbTHPOBAHUS, OOOCHOBAHMUS
9KOJIOTMUYECKH 1I€JIECOO00pa3HOro TOBEIEHUS B OKpYXalolled MNpUpOAHON cpene, aHaau3a BIMSHUS
X0351iCTBEHHOU JEATEIBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHUE
BHUMaHUs K TPUKIAQAHOW HANpaBIEHHOCTH yueOHoro mnpeamera «buonorus» MPOIUKTOBAHO
HEOOXOJIMMOCTbIO 00€CIeUeHHs] YCIOBUM JUIsl pEIIeHHs OJHOM W3 aKTyalbHBIX 3a7ad IIKOJbHOTO
OMOJIOTMYECKOT0 00pa3oBaHUsA, KOTOpasl mpeamnosiaraeT (GOpMHPOBAHHME Yy OOYYAIOIIMXCS CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpelnHero o0iiero oOpa3oBaHusi 3aHUMaeT BakHoe MecTo. OHa oOecreynBaer
(dbopMupoBaHUE y 00YHaIOIIMUXCS MPEICTABICHNUN O HAYyYHOU KapTHHE MUPA, pacUIMpsAeT U 000011aeT 3HaHUS
0 JKUBOU IIPUPOJE, €€ OTIIMUUTEIBHBIX IPU3HAKAX — YPOBHEBON OPraHU3aLMH U BOJIFOLUH, CO3/1AET YCIOBHUS
JUIS: TIO3HAHWUS 3aKOHOB JKMBOM MpPHPOAbI, (OpMUPOBaHUS (PYHKIHMOHAIBHON TPAaMOTHOCTH, HaBBIKOB
3JI0pOBOTO U 0e30MmacHOro 0opasa KU3HHU, FIKOJOTHUECKOTO MBIIIJICHHS, [IEHHOCTHOI'O OTHOIICHUS K )KMBOH
MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OHONOTHS MMEET TakXKe Ul peUIeHHs] BOCIHUTATEIbHBIX U Pa3BUBAIOIIMX 3a]ad
cpeaHero obuiero oopa3oBanus, conrannzanuu odydarommxcs. Mzyuenue 61onorun odbecrneurnBaeT ycaoBus
Uit (GOPMUPOBAHUS MHTEIUICKTYa IbHBIX, KOMMYHHKAITMOHHBIX H HH()OPMAIIMOHHBIX HABBIKOB, )CTETUUYECKOM
KYJIbTYpbI, CIIOCOOCTBYET MHTErpalliid OHOJOTMYECKUX 3HAHUM C MpEeACTAaBICHUSMH U3 APYTUX y4eOHBIX
MPEAMETOB, B YacTHOCTH, (U3WKH, XUMHH U Teorpadguu. Ha3BaHHBIE TOJOXKEHHS O TpeAHA3HAYCHUU



yueObHoro mnpeamera «buosmorus» COCTaBUIM OCHOBY JUIsI OINpENeleHUus MOAXOJ0B K OTOOpy M
CTPYKTYPUPOBAHUIO €TO COJEPKaHUs, IPEACTABICHHOr0 B IporpaMMe o OHOJIOTHH.

OTt60p comepxanusi yueOHoro nmpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3HITUI
KYJIBTypOCOOOpa3HOTO MOJIX0/a, B COOTBETCTBHH C KOTOPHIM OOYyYalOUIMecs JOJDKHBI OCBOMTH 3HAHUS H
YMEHUs, 3HaYMMble AJ1s1 JOpMUPOBaHUS 001N KYIbTYpbI, ONIPEIEIIAIONINE aIeKBATHOE IIOBEICHUE YelIOBEKa
B OKPY’KaIOLLEH MPUPOAHOM cpesie, BOcTpeOOBAHHBIE B [IOBCEIHEBHON KU3HU U IPAKTUYECKOH €S TEIbHOCTH.
Ocoboe mMecTo B 3TOH CHCTEME 3HAHWN 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUs, KOTOPBIE CIIy>KaT OCHOBOH IS
(dbopMUpOBaHHS TIPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTWHE MHUpPa M I[IEHHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3AMK1 OMOJIOrHYecKOoro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUs yd4eOHOro MaTepuana B IIporpaMme 1o OMOJOIMH OCYILECTBIIEHO C
y4€TOM MPHOPHUTETHOTO 3HAUCHHSI 3HAHUA 00 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM MHpPUPOIBI, O €&
YPOBHEBOI OpraHU3aIMK U IBOJIIOLNUU. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHoro npeamera «buonorus»
BBIJICIICHBI CIEAYIOIIHE COJEpKaTenbHble JIMHAN: «buonorus kak Hayka. MeTroabl HAy4HOrO IO3HAHUA»,
«Knerka kak Ouosormueckas cucrema», «OpraHu3m Kak Ouosnoruyeckas cucrema», «Cucrema Hu
MHOT000pa3fe OpraHuYecKOro MHpay, «IBONIOLUS KXHUBOW MPUPOABI», «IKOCHCTEMBI M TMPHUCYIIHE HM
3aKOHOMEPHOCTI.

Lenp n3zyuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIAJIeHUE O0YYarOIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIbHOM OpraHu3alMy *HUBBIX CHUCTEM PA3HOrO paHra W npuolOpereHue
YMEHHUH HCIOJNB30BaTh 3TH 3HAHMS JUISI TPAMOTHBIX JCUCTBUI B OTHOIIEHUH OOBEKTOB JKUBOW MPHUPOIBI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE oOecreurBaeTcs
pELICHNEM CIIENYIOIINX 3aau:

OCBOEHME OOYyYalOUIMMHCS CHUCTEMbl 3HAHMM O OHOJIOTMYECKUX TEOpHUAX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTEe3aX, IMpaBUiax, CIYKallUX OCHOBOW g (pOpMHpOBaHHS NPEICTABICHUN O
€CTECTBEHHO-HAyUYHOW KapTUHE MHpa, O METOJaX HAy4YHOrO IIO3HAHUS, CTPOEHUH, MHOrooOpa3uu H
0COOEHHOCTSIX >KMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allMM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

(dhopMupoBaHHE y 00yUaroLMXCcs IO3HABATENbHbIX, UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
IpOoIIecCe aHAIN3a IaHHBIX O MYTAX Pa3BUTHS B OMOJIOIMH HAYYHBIX B3IJISI0B, UAEH U MOAXO0/I0B K U3YUYEHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHHU3aluy;

CTaHOBJICHHE y 00y4aroImuxcsl o0Imel KyabTyphl, (QYHKIIMOHAIbHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUM
OOBSACHATh U OLICHUBATh SIBJICHMS OKPY)KAIOIIErO0 MHpa KUBOM IMPHUPOJbI HA OCHOBAHUU 3HAHUU M OIBITA,
MOJIyYEHHBIX TPU U3y4EHUN OHUOJIOTHH;

¢dopmupoBaHUEe y OOy4aroIMXCs YMEHMH MJUIIOCTPUPOBATH 3HAUEHHWE OMOJIOTMYECKMX 3HaHUM B
MIPAKTHYECKOW JEATEIbHOCTH YEJIOBEKA, pPa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTMM H
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BOZMOKHOCTH MO3HAHUS YEJIOBEKOM KMBOM HPUPO/IbI, HEOOXOAUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COOMIOAEHUS HTHYECKHMX HOPM TpU MPOBEAECHUM OHOJIOTHYECKUX
HCCIICTOBAaHUM;

OCO3HaHUE [IECHHOCTH OMOJIOTHYE€CKUX 3HAHUH [ TOBBIIEHUS YPOBHS 9KOJIOTUYECKOU KYJIbTYPBI, IS
(hopMUPOBaHMSI HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEJIHEBHOW JKU3HH JUIsl OLEHKHU MOCIEACTBUN
CBOEH JIEATENIbHOCTU MO OTHOIIEHUIO K OKpYKalollel cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
coOmroienne Mep npodrIakTHKA 3a0071eBaHUH.



B cucreme cpennero obmero obpazoBanus «buosjorus», ndydaemas Ha 6a30BOM YpOBHE, SIBIISCTCS
00s13aTeNIbHBIM YYE€OHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeAMETHOH oOsactu «EcTecTBEeHHO-HAyYHBIC
PEAMETBI.

Jnist u3ydeHus: 6uosnoruu Ha 6a30BOM ypOBHE CpeaHEro o0Iero oopa3oBaHusi OTBOAUTCS 68 4acoB: B
10 ximacce — 34 vaca (1 gac B Henemio), B 11 kiacce — 34 yaca (1 yac B Hezeno).

COAEPXAHUE OBYUYEHUS

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHU C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMH Haykamu, (uiocodueld, 3TUKON, ICTETHKOW W mpaBoMm. Poib Owonoruu B
(bopMHpOBaHNUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CuctemMa OMOJIOTHYECKUX HAYK.

MeTopI TO3HAHUS KUBOKM MPHUPOABI (HA0II0IeHNE, SKCIIEPUMEHT, ONKUCAHUE, U3MEpPEHUE,
KJaccuuKalus, MoJIeTUPOBaHKE, CTAaTUCTUYECKass 00pab0TKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI».

JlabGoparopHble H NpaKTUYecKue padoThbl:

[TpakTuueckas pabora Ne 1. «lcmonp3oBaHWE pa3IMYHBIX METOAOB NPH HW3YYCHUHU
OMOJIOTUYIECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus ouonoruu. OTIuYMe KUBBIX
CUCTEM OT HEOPraHU4ECKON IPUPOJIBI.

CgoiictBa OuoOcHMCTEM H HUX pa3HOOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEeBBbI, OPraHU3MEHHBIA,  MOMYJIALMOHHO-BHI0BOIA,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKU ), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmuier u cxembl: «OCHOBHBIE TPH3HAKU KHU3HW», «YPOBHU OpPTaHHU3AIMH >KUBOU
TPUPOIBDY.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMuueckuii cOCTaB H CTPOEHUE KJIETKH.

XUMHYECKUN COCTAB KIETKU. XUMUYECKUE FIIEMEHTBI: MaKPOIJIEMEHThI, MUKPOIJIEMEHTHI.
Boga u MuHepansHbIe BEleCTBa.

OyHKIMKM BOJBI M MUHEpPAJIbHBIX BelIecTB B kieTke. [loamepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHre 6eIKOB. AMUHOKUCIOTE — MOHOMEPHI OenikoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTH. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBl OEIKOBOM
MOJIeKYNbl (TIepBUYHAs, BTOPWUYHAS, TPETHUYHAs W YEeTBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa OenKkoB. bruonornyeckue GyHKIIMN OEIKOB.

®epMeHThl — Ouosornyeckue karanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas crneuuduunocts. Kodepmentsl. Buramunbel. OTinuus  QepMEeHTOB  OT
HEOPraHMYECKUX KaTalIN3aTOPOB.

VYrieBobl: MOHOCaxapu bl (TJIFOKO3a, prd03a U 1e30KCuprbd03a), rucaxapuasl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUI0I03a). buonorndeckne ¢GyHKIIUA
YTJIEBO/IOB.



Jlunuaer:  Tpurmunepunabl, ¢dochorunuabl, crepounsl. [ uapoduabHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue Qpynkiuu aunuaoB. CpaBHEHUE YITIEBOJOB, OCJIKOB U JIMIHUIOB Kak
HCTOYHUKOB SHEPIHUH.

Hyxneunoseie kucnorsl: [JHK u PHK. Hykieoruabsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenme m ¢dynkumm PHK. Bugsr PHK. AT®: crpoenue u
GbyHKIHN.

[Muronorus — Hayka o kierke. Kiierounas teopus — npumep B3aMMOJCHCTBHS UIEH U
(hakTOB B HAyYHOM MO3HAHUU. MeTOo1bl U3y4EHHS KIETKH.

Krnerka kak nenoctHas >xuBasi cucrema. OOIIe NMpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHasi
memOpana, monekynsl JJHK kak reHeTHueckuii anmapar, cucTeMa CHHTe3a Oernka.

Tunsl KIETOK: 3yKapuoTHdeckas M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoil kinetku. Kierounas crenka 6akrepuil. CTpoeHue SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHH.
[Tna3marudeckass memOpana, e€ cBoiictBa W (QyHKiuH. Llutoruiasma u e€ OpraHoWbL.
OpnnomemOpanubie opranouas! kietku: JIIC, anmapat ['onbaxku, nu3zocomsl. [lonyaBTOHOMHBIE
OpraHOM/Ibl KJIETKU: MUTOXOHAPHH, T1acTHAbL. [IponcxoxkaeHne MUTOXOHAPUN U miactul. Buasl
mwiactug. HememOpaHHble OpraHoujibl KIETKHA: PUOOCOMBI, KJIETOUYHBIM LEHTp, LEHTPUOIIH,
PECHUUKH, KIYTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

Snpo — perynsTopHslii IeHTp KieTku. CTpoeHue aapa: siaepHas o0oI0uka, Kapuoruiasma,
XPOMATHH, SAIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumnu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHie XUMHYECKHX 3JIEMEHTOB B HEXHBOW MPHUPOJIEY,
«Pacrnpenenenne XUMUYECKUX 3IEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuua XUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «brnocunTes Oenka», «CtpoeHue MoneKkyisl Oenkay, «CTpoeHue GpepmMeHTay,
«Hyxneunossle kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHuOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIeTKu», «CTpoeHue pacTUTeNnbHOM KieTkn», «CTpoeHue
IIPOKAPUOTHUYECKOM KIIETKW», «CTpoeHUE AApa KIETKN», «Y TIeBOIABD, «JIMmuas.

OG6opynoBaHue: CBETOBOM MMKPOCKOIN, 00Opy/lOBaHME Jjs IPOBEJCHHUS HAOIIOJCHUI,
U3MEpeHul, IKCIEPUMEHTOB, MUKPOIpPENapaTbl PACTUTENbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas pabora Ne 1. «/M3ydyeHue KaTraluTH4YECKOH aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHJIa3bl WIN KaTajaa3bl)y.

JlabopatopHas pabGota Ne 2. «M3yueHue CTpOEHHUs KJIETOK DPACTCHHM, >XHUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. ZKu3HenesTeIbHOCTh KJIETKH.

O6meH BemlecTB, WIM MeTa0OMU3M. AcCCUMWISAIMS (IJIaCTUYECKUM OOMeH) u
JUCCUMMJIISALUS (PHEpreTuyecKuit oOMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Metadonusma. Poib
3aKOHOB COXPAaHEHHsI BELIECTB U SHEPTUH B TOHUMAHUH METa00IU3Ma.

Tunbr oOmeHa BemiecTB: aBTOTpoHBIH U rerepoTpodHblid. Pons depMeHTOB B 0OMeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.



®dorocunre3. CBeroBas u TemHOBas (da3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCHHTE3A TSl )KU3HU Ha 3emiie. BrnusiHue ycnoBwmii
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTEe3UupyIre OakTepuu. 3HaU€HUE XEMOCHHTE3a JI KU3HU Ha
3emute.

Oueprernyecknii oOMeH B  KieTKe. PaciieruieHue  BEmIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTarbl dHEpreTuueckoro ooMena. ['nukonus. bpoxenne n
ero Buiapl. KuciaopoagHoe oOkuciaeHue, WIM  KIETOYHOE  JbIxaHue. OKHUCIHMTENbHOE
dbochopmmpoBanue. DPPEKTHBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakuum wmarpuunoro cunresa. lenHermyeckas unpopmamms u JHK. Peanuzanus
TeHETHYECKOW MH(pOpMaMU B KJIEeTKe. | eHeTHYecKHii KoJ U ero cBoicTBa. TpaHCKpuIus —
MarpuuHblid cuaTe3 PHK. Tpancnsnus — GuocunTes Oenka. Drtambl TpaHcusiuu. KogupoBanue
aMUHOKHCIIOT. Ponb prbocom B OrocuHTEe3e Oernka.

Hexnerounsie popmbl xku3HN — BUpYCHl. VicTopust oTkpeiTus Bupycos (. Y. iBanoBckwuii).
OcoOeHHOCTH CTPOCHHS ¥ YKM3HEHHOTO IHKJA BUPycoB. bakrtepmodaru. bonesnu pacrenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nummyHnonedunura yenoseka (BIUY) —
Bo3Oymutens CIIM/la. OOparHas TpaHCKpUIIMs, peBepraza W wuHTerpasa. llpodumakTtika
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUIl.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabmumet  u cxemsl:  «Tunbl  muTanus», «Metabomusm»,  «MUTOXOHAPHUIY,
«QHepreTHueckuii 0OMen», «Xioporutacty, «Porocunre3», «Ctpoenne JJHK», «Ctpoenue u
¢byHkunonupoBanue reHay, «CuHTe3 Oenmka», «leHermyeckmii  Kom», «Bupycem,
«bakrepuodarn», «Ctpoenne u ku3HeHHbIM 1K Bupyca CIIM/la, Oakrepuodaray,
«Penmukanus JJHK».

ObopynoBanue: moaenu-anmukamuu «Yasoenue JIHK u tpanckpunmmsy, «buocunres
oenka», «CTpoeHune KIeTKn», Mosienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblif mukm, wiaM KU3HEHHbIM 1ukn kietku. Murtepdaza m mwurtos. Ilpomeccsl,
nporekaromue B uHtepdasze. Permnmukanus — peakuuss marpuunHoro cunteza JJHK. Crpoenune
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuUOTHUIl. JUITOMAHBIA W TaIUIOMJIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuabl. LluTonornyeckne OCHOBBI Pa3MHOKEHHsI M MHAWBUAYAIBHOTO Pa3BUTHUS
OpPTraHHU3MOB.

Jlenenue knetrku — Muto3. Ctaauu mutosa. IIponeccsl, npoucxoasiue Ha pa3HbIX CTaAUIX
MHTO3a. BHOIOrHYecKuil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

®opMbl pa3MHOXKEHUS OPraHU3MOB: Oecrionoe U 1mojioBoe. Bupl 6ecrnonoro pa3MHOXKEHUS:
JielieHue HaJIBoe, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETe€TaTUBHOE
pa3MHO)eHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPTraHU3MOB, €70 3HAYEHUE JIJIS CEIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguu Menios3a. Ilponeccsl, npoucxoasmmue Ha cranusax meiosa. IloBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICI U 3HAaYEHHE MEN03a.

I'amerorenes — mponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [Tosi0BBIE *Kene3bl:
CEeMEHHUKU M AnYHUKH. OOpa3oBaHuEe M pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTO30H],
AlLeKIeTka) — chepMatoreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SHILEKIETOK M|
cnepmarto3onioB. OmnonorBopenue. [lapreHorenes.
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NunuBuayanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JXHUBOTHBIX: JIPOOJICHHE, TacTpyJsIus,
opranorenes. IlocTamMOpuoHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHATIBHOTO PA3BUTHA: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuis! 1 cxembl: «@OpPMBI pa3MHOKEHHSI OpraHU3MOBY, «JIBOITHOE OIJI0IOTBOPEHHE Y
I[BETKOBBIX pacTeHHI», «BereratnBHOE pa3MHOKEHUE pacTeHuil», «/lenenune kieTku OakTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpomMocombl», «KierouHslii Hukiy», «Peraukanus
JHK», «Muto3», «Meiosy, «IIpsmoe u HenpsiMmoe pa3BUTHEY, «] aMeTOTeHe3 y MIIEKOTTUTAIOIIUX
1 4esioBekay, «OCHOBHBIE CTAIUA OHTOT€HE3a.

OO6opynoBaHue: MHUKPOCKON, MHUKporpenapartbl «CrnepMaTo30UAbl MIICKOIHUTAIOLIETOY,
«Slitexnerka MIeKONUTarIIEro», «KapuokuHes B KJI€TKax KOPEIIKa JIyKa», MarHUTHAsI MOJIEIIb-
anruikanus «Jlenenue kietku», moaens JIHK, monens Metada3zHol XpOMOCOMBI.

JlaGoparopHble H NpaKTHYecKue padoThbl:

JlaboparopHast pabora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuass pabora Ne 4. «M3yueHHe CTpOCHHs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUkH. Ponb wutosoruu u
SMOPHUOJIOTUU B CTAHOBJICHUH T'eHETHKU. BKi1a poccuicKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKH (TUOPUIONOTUYECKUI, IUTOTeHETHUYECKU, MOJEKYISIpPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnUecKasi CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEeIMBaHMI.

3aKOHOMEPHOCTH  HACJIENOBaHUsA  NPU3HAKOB, YyCTaHOBIEHHble [I.  MeHnenem.
MoHorubpuaHoe ckperBaHyie. 3akoH eIMHO-00pa3ust THOpUA0B epBoro nokojeHus. Ilpasuio
JOMHUHUPOBaHMS. 3aKOH paculeIuieHus npu3HakoB. [umoreza uymcroTsl ramer. IlonHoe u
HEMOJIHOE TOMUHUPOBAHHUE.

JurnbpuiHoe  CKpemMBaHue. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPH3HAKOB.
[{uToreHeTMUeCKMe OCHOBBI JUTHMOPHUIHOIO CKpELIUMBaHMs. AHAINM3UPYIOIIEe CKpelUBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuemnieHHoe HacnenoBaHue npusHakoB. PabGora T. Moprana mno cuenjeHHOMY
HacJIEOBaHMIO TeHOB. Hapyienue cuenieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpa.

XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHETUUECKHEe KapThl.

I'eneTnka nosa. XpoMOCOMHOE OIpeeNIeHre NoyIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['oMorameTHbple W TreTeporaMeTHble OpraHu3Mbl. HaciiemoBaHue NpPU3HAKOB, CHEIUIEHHBIX C
I0JIOM.

N3meHunBOCTh. BUibl N3MEHYMBOCTU: HEHACIIEICTBEHHAs U HaclleACTBEHHAs. Poib cpensl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALMOHHOW HW3MEHUYHBOCTH.
BaprannonHsslil psn n BapuanvoHHas kpuas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
KayecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, UM TeéHOTUIIMYECKAs, ©3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTarmoHHas
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n3MeHuuBoCTh. Kiaccudukamuss myranuid: reHHble, XpOMOCOMHBIE, IeHOMHble. YacTtoTa u
MPUYMHBI MyTaluii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOMN
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uwenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TCHEAJIOTUYCCKUI, OJIM3HEIOBBIM, IIMTOTCHETUYCCKUH, OMOXUMHUYECKHH, MOJEKYISIPHO-
reHernyeckuii. COBpEMEHHOE ONpPEJEICHUE TIEHOTUIIA: II0JHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHuE, B ToM uucie ¢ nomombio [II1P-ananuza. HacnenctBenHsle 3a0oiieBaHus
YyeloBeKa: TIeHHble OoJie3HH, OOJIe3HH C  HACIEACTBEHHON  IpPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. CoMaTHUecKue W TeHepaTuBHbIe MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIHIB 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, MPO(PUIAKTUKHA U JICYCHHUS TeHETHICCKUX
Oosne3Heil. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUEHHE MEIULMUHCKON TEeHETHKU B
MPEIOTBPALCHUH U JICYEHUU TeHeTHYEeCKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumocdees-
Pecosckuit, H. 1. BaBumos.

Tabmuipl u cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacIleIJICHUs] U €ro I[MTOreHETUYecKass OCHOBa», «3aKOH YHUCTOThI raMmerTy,
«urubpunnoe ckpemuBanue», «l{uTonornyeckue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS,
«Meno3y», «B3auMoaencTBre aJuIeIbHbIX T€HOBY, «] €HETUUECKUEe KapThl PAaCTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTumpl 4YelloBeKa © JKUBOTHBIX», «BuIbl wW3MEHUHMBOCTHY, «MoaudpuKannoHHAs
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay», «[ eHeTHKa Tpymm KpoBu», «MyTaroHHAs
U3MEHYUBOCTBY.

O6opynoBanue: Monenu-anmiaukanuu «MoHoruOpuaHoe ckpemmuBanue», «HemonaHoe
noMUHUpOBaHueY, «Jlurnbpunnoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
MuKpomnpenapar «Jlpo3oduna» (HopMma, myrauun (GopMbl KPbUILEB U OKpPAcKU Tena), repdapuit
«I'opox mOCEeBHOW.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydyeHue pe3yapTaToB MOHOTHUOPHIHOTO U JTUTHOPUTHOTO
CKpEILMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JIaboparopHas padota Ne 6. «M3yuenne Moau(PUKAITMOHHON H3MEHYMBOCTH, MIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopHass pabora Ne 7. «AHamu3 wMyTanuii y Jpo3oduiabl Ha TOTOBBIX
MHKpOIIpernaparax».

[Tpaktuueckas padota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa ¥ MPOIECC. 3apOokKAEHUE CeNeKIMU U JomecTukanuda. Yuenue H. U.
BaBunoBa 0 meHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJAbTYpHBIX pacTeHuiu. LleHTpsl
MPOUCXOXKACHUS JTOMAITHUX KMUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHbBIE METOJbI CENEeKIIMU. MacCOBBIii U WHIUBUAYAIbHBIA OTOOpPHI B CENEKIIUU
pacteHuii u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoIcTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuaus. CkpeuBanue YucThix JuHui. ['eTeposuc, niam rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayropunuHr. OtmanéHHas ruOpuausanus U e€ ycnexu. VICKycCTBEeHHBIN
MyTareHe3 M IMOJYyYEHUE MOJMUIUIONAOB. JIOCTMXKEHUSI CEeNeKUHUHU PACTEHUM, XKUBOTHBIX U
MHKPOOPTaHU3MOB.



buoTtexHonorus kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUs. OTalbl CO3JaHMS
pexomOunantHOW JIHK u Tpancrenneix opranuzMoB. Kietounas wumxenepus. Kietounble
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHUU. KiIIOHMpOBaHKe BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. OJKOJOTMYEeCKHe U JTHdeckue mpodiembl. MO —
TeHETUYECKU MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. lIBaHOB.

Tabmuipl u cxembl: kapta «LIeHTpbI MPOMCXOXKIEHUS W MHOTOOOpasusi KyJIbTYpPHBIX
pactenuii», «Ilopoabl TOMaMIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3anusi», «Paboter akamemumka M. @. HWBanoBay, «llomummonmus», «OOBEKTHI
ouotexHonoruny», «Kierounsle KylbTyphl U KIOHMpOBaHUE», «KOHCTpynpoBaHue M MepeHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyJsSKH IJI0JOB U KOPHEIUIOAOB TUKHX (OPM U KYyJIbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBCHHBIE PACTCHHUSI.

JlaGopaTopHble U NPaKTHUYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METONBI U JOCTHIKEHUS CENEeKIUU PACTeHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YYacTOK, B TEIJIMYHOE
XO035CTBO, J1a0OPaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaonHOHHAA OHOJIOTHA.

[IpeanochuIKku BO3HUKHOBEHUS SBOTIOLIIMOHHON TEOPUHU. DBOIIOIMOHHAS TEOPHsI U €€ MECTO
B Omosioruu. BrimsiHue SBOTIOMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CugzerenscTBa 3Boaonuu. [laneoHTomornyeckue: nocie 0BaTeIbHOCTD MOSABICHUS BUIOB
B NAJICOHTOJIOTHYECKOM JeromucHu, nepexojaHsle (Gopmbl. buoreorpaduueckue: cXoacTBo U
paznuuue ¢payH u QJIop MAaTEPUKOB U OCTPOBOB.

DOMOpPHOIOrHYECKHEe: CXOJICTBA W pa3ivuus SMOPHUOHOB pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYJIApHO-OMOXUMHUECKHE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OpraHM3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. IlpeanochUikM BO3HUKHOBEHHS JIapBUHU3MA.
JIBIKyIIIe CHUJIBl  HBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HeoNpeAeaéHHas H3MEHYUMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eqMHUIA BUA U 3BOJIIOLUY.

JBxyue cuibl ((akTopbl) HBOJIONUM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOMHaTUBHAsI U3MEHYMBOCTD. [lonmynsnoHHble BOJIHBI U Apeii¢ reHo. M3omsuus u Murpanus.

EctectBenHblii 0TOOp — Hampapistomuii gaxtop 3BojouUd. DPOPMBI €CTECTBEHHOI'O
otOopa.

[TpucnocoOaeHHOCTh OPraHM3MOB KaK pe3ysbTaT 3Boitouuu. [Tpumeps nmpucnocodaeHuit
y opraiuzmoB. ApoMop(}o3bl U UIM0-aJalTallHH.

Bun u BumooOpazoBanue. Kputepuum Buma. OcHOBHblE (OpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.



MaxkposBomtonusi. dopmbl 3BoMIONUU: GuUIETHYECKas,, TUBEPreHTHAs, KOHBEpreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOMTIONHH.

[Ipoucxoxaenue  OT  HECHEUUATU3UPOBAHHBIX  MPEIKOB. ITporpeccupyromias
crenuanu3anus. AJanTuBHas pajualus.
JdemoHcTpaumnu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBeprios.

TaGnuuel u cxembl: «Pa3BUTHE OPraHUYECKOT0 MHUpa Ha 3emiiey», «3apoAbIIN TO3BOHOUYHBIX
AKHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOP»,
«MHorooOpa3ue COpTOB pacTeHH», «MHOroodpazue MopoJ KHUBOTHBIX», «[lomymsumny,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3el», «Manoanantanuny, «OO0IIas aereHepanusy,
«JIBroKy1ue cuiibl 3BoIOIMKMY, «Kapra-cxema Mapupyra nyremectsust Y. lapsuna», «bopbba
3a CYyILIECTBOBAHHEY, «IIpucnocobiaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa3oBaHue», « IKOJIOTUIECKOE BHI000PA30BAHHEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HAOOP IJI0/I0B U
ceMsH, Kosuiekuus «[Ipumepsl 3aIUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOAeIb «OCHOBHbIE
HanpaBJICHUs 3BOIIOLMNY», 00bEMHAs MozieNb «CTpOeHUE FOJI0BHOTO MO3Ia HO3BOHOUHBIX Y.

buoreorpaguueckas kapra mupa, KosuleKuus «@POpMbl COXPaHHOCTH MCKOIAeMBbIX
KUBOTHBIX U pacTeHMiD», Mojaenb anmiuukanus «llepexpéct xpomocom», BilaKHbIE MpenapaThbl
«Pa3zButue Hacekomoro», «Pa3BuTHe mnATymIKM», Mukporpenapar «/lposzodunay (HopwMma,
MyTalu (HOpMbI KPBIJIBEB U OKPACKU TEJIA).

JlaGopaTopHble M IpaKTHYeCKUE PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaGoparopHass pabora Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4yHbIe IIPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble TMIIOTE3bl BO3HUKHOBEHHMS
KHM3HM Ha 3emJyie: aOMOreHe3 W MaHcmepMus. XUMHUYecKas 3BOJIONUSA. AOMOTeHHBI CHHTE3
OpPraHUYECKUX BEILECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE MMOATBEPKAECHUE XUMHUECKON
sBositoiMy. HauanbHble sTansl Ononornyeckoit asosmtonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHUAL.
DopMHUPOBAaHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

PasBuTHe xu3HM Ha 3emiie o 3pam u nepuogam. Karapxen. Apxeiickas 1 mpoTepo3oncKas
apsl. [laneo3oiickas spa u e€ nepuobl: KeMOPUNHCKHI, OPAOBUKCKHMN, CHITYPUMCKUHN, T€BOHCKUIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo301icKast apa u €€ epropl: ajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KiIuMaTa W TeOJOTHYECKHMX IporeccoB. OCHOBHBIE ATallbl 3BOJIIOIMHU
PacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMOop(o3bl Y pacTeHU U KUBOTHBIX. [losBIeHue, pacuBeT
Y BBIMMPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MuUpa Kak OTpa’KeHUE 3BOJOLNU. OCHOBHBIE CHCTEMATHUYECKHE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMS  4YeJOBEKa. AHTPOIOJOrMs Kak Hayka. Pa3BuThe TpencTaBIeHH O
IIPOUCXOXACHUN yesloBeKa. MeToibl u3ydeHus anTpornorese3a. CXoAcTBa U pa3ndus 4eJoBeKa
U )KMBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.
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JBwxkymue cunbl (akTopbl) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHbIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIAUI TPpyAa, MBIILICHHUE,
pedb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIii,
Uenoek npsmoxonsimuii, YenoBek HeaHaepTaibckui, YenoBek pasymubii. Haxonku
MCKOMAEMBIX OCTATKOB, BPEMsI CYIIIECTBOBAHUS, 00JIACTh PACIPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJBIINME pachl: €BPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajoujgHas  (9KBaTOpHallbHAas), MOHTOJOWIHAas  (a3MaTCKo-aMepuKaHckas). YepThl
MPUCTIOCOOJICHHOCTH MTPEICTABUTENICH YEIIOBEUECKUX PacC K YCIOBUSAM CyIIecTBOBaHUs. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapsuH.

Tabnuubl u cxemsl: «Bo3nukHoBeHne CoHEUHON cuUCTEMb», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenbHas KieTka», <« KuBoTHas kietka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEHHasl CUCTEMa OPraHU4ecKoro Mupay», «CpaBHEHHME aHATOMHUYECKUX YEpPT CTPOCHUS
YelloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «J/IpeBHeimme moam», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIF0/IN», «Ue0BeYeCKHe pachi.

Ob6opynoBanue: wmymsku  «[Ipoucxoxaenue denaoBeka» (OIOCTBI  aBCTpPaIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CICNKH WM W300paKeHHs] KaMEHHBIX OpYyIui
MEpBOOBITHOTO YeNloBeKa (KaMHH-YOIIEphl, pyOnia, ckpebia), TeoXpoHOoJIornyecKas Tabiauma,
KOJUIEKIUS «DOPMBI COXPaHHOCTH UCKOTAEMBIX KUBOTHBIX U PACTCHHI.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

[IpakTuueckas padora Ne 1. «M3yueHne UCKOMAEMBIX OCTaTKOB PACTEHUI U KUBOTHBIX B
KOJUICKLIHSX ).

DKCKypcHsi «IBOJIOIMS OPTaHMYECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBequecKuii My3eit).

Tema 3. OpranusmMsl 1 OKpYyKalIas cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd ¢ pa3lielbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
HCCe0BaHU. DKOJOTUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl  oOuTaHMs ~ OpPraHW3MOB:  BOJHAs,  Ha3eMHO-BO3JyIIHas,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHasl.

Oxonoruueckue (axropel. Kiaccudukanusi skogorudeckux (GakTopoB: aOMOTHYECKHE,
OMOTUYECKHE M aHTPOTIOTEHHBIE. J[eliCTBHE SKOJIOTHUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TEMIeEparypa, BIaXHOCTb. DoTomepuoansm.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0NOTHYECKUX (PaKkTOpoB. bruomoruveckue puTMsl.

buotnueckne  dakTopbl. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHITHUS,
XUITHAYECTBO, cMMOMO03 U ero ¢gopmel. [lapazutusm, koomepanus, MyTyaIu3M, KOMMEHCAITH3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBUI [IJIs1 CYIIIECTBOBAHHUSI OPTAHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTHKW monyiasnud. OCHOBHBIC TIOKa3aTeIu TOMYJISINH:
YUCJICHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTHU MONYJISALUU U €€ PEeryIIsIIusl.

JdemMoHcTpanum:

[optpetsr: A. I'ym6onbaT, K. @. Pynwe, O. ['ekkens.
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Tabmuubl u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenbl OOUTaHUS OPTAaHU3MOBY,
«Doronepuoauzm», «llomymsamum», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH IMOIYJISLIUN
uHpy30pun-Tyenbkn», «lIumespie menmny.

JlabGoparopHble H NpaKkTHYecKue padoThbl:

JlabGopaTtopHas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PaCTCHUI U3 Pa3HBIX MECT
oOUTaHUS.

JIaGoparopnas padbota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa M DKOJIOrHYeCKHe CHCTEMBI.

CoobmectBo  opraHu3smMoB —  OuoneHo3.  CTpyKTypbl — OHOLIEHO3a:  BHIOBa,
POCTpaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunpi-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Dkojoruueckue cucreMbl (9kocuctembl). Ilonsatue 06 skocucreMe U OUOTrEOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOJIYLEHTHI, KOHCYMEHTBI, PpEAYyLEHTHI.
KpyroBopor BemecTB M THOTOK 3HEpruuM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKA3aTeNM SKOCUCTEMBI: OHoOMacca,
MPOAYKIH. DKOJOTHYECKHUE MHUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYHBOCTD, CAMOpPErysanus, pazsutue. Cykieccus.

[Ipuponnbie 3KocHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOcCHCTeMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOINOTreHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBbl. buonorndeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycroitunBocTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. . Bepnaackoro o 6uocdepe. ['panuiibl, coctas u cTpykTypa 6uochepst. XKusoe
BemiectBO U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00ATbHOW IKOCHCTEMBI.
JluHamMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Onocepe.

KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (YyIyiepoja, a3oTa).
3oHanbpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Onocdepe. ['mobanbHble
9KOJIOTMUYECKHE TPOOIIEMBI.

CocyuiecTBoBaHue NpUpob! U yenoBeyecTBa. CoxpaHeHre OMOpa3HOOOpa3us Kak OCHOBA
ycroitunBocTu 6uochepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOIAHBIMU PECypcaMu M UX
ucnosib3oBanue. JlocTrkeHust GMOJIOTHU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenu», «bUOIEHO3: cocTaB U CTPYKTypay», «l[Ipupoanbie
coobmiectBay, «llemn mnuraHuA», «OKonoruueckas mnupamuaay, «buocdepa U YemoBEKY,
«IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BogoEmay,
«ArpoueHo3», «lIpumepHblE aHTPOMOTreHHBbIE BO3JCUCTBUA HAa MNpPUPOAY», «BaxkHenmme
WMCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Bom», «[louBa — BakHEWIIash COCTABISIONIAS
ouoctepsr»y, «DakTopel gerpamanuu  mouBy», «llapHuKOBBIT  3pdexT», «DakTOphI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Omochepe», «O30HOBBIN dKkpaH Ouochepwi», «KpyroBopor yriaepoma B Omochepe»,
«Kpyrosopot a3ora B mpupoie».

O6opynoBanue: MoieIb-anmuInKanus « TunuaHbie OMOLIEHO3bI», repOapuii «PacTurensHbie
coobmiecTBay, KoyuleKuuu «buoneHos», «BpenuTenu BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX
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KyJIbTyp», TepOapuu M KOJUIEKIMH pacTeHUl M >KUBOTHBIX, NpPHUHAUIEKAIIUE K pa3HbIM
HKOJIOTHYECKUM TpymiaM oxHoro Buaa, Kpacuas kuura Poccuiickoit ®@eneparum, n300paxeHus
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.
INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOI'MN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBarTcs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
00y4JaroIMMUCS IPOTpaMM CPeHEro o0IIero oOpa3oBaHMs: JIMYHOCTHBIM, METAPEIMETHBIM U
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJIbTAaTOB OCBOECHMs IpenMera «bHOnorus» BbIIEICHBI
CIICAYIOIIME  COCTABIIAIOLIME: OCO3HAHHE OOy4yaroIMMHUCA  POCCHHCKOM  Ipa)IaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAEIIECHUIO,
HaJMuyMe MOTHBALMM K OOy4YyeHHUIO OWOJIOTUH, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXIeHHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJULUN pa3BUTHUA
OMO0JIOrNYECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYaOLIMXCsl PYKOBOJICTBOBATHLCS B CBOEH
JEeSITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMH, MPUCYLIIUMH CHUCTEME OHOJIOrMYECKOIo
00pa3oBaHMsl, HATMYUE KOJIOTHYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1€ M CTPOUTH
YKU3HEHHBIC IUIaHBbI.

JIM4HOCTHBIE pPE3yIabTaThl OCBOCHHA INpeamera «buonorus» nOCTUraroTCs B €IUHCTBE
y4eOHON M BOCIUTATEIBHON NESTEILHOCTH B COOTBETCTBHH C TPATUIMOHHBIMU POCCHUHCKHIMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMHU B
o0lIecTBe MpaBWJIaMH M HOPMaMHU IOBEJEHHUS U CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHU,
CaMOBOCIIMTaHUS M CaMOPAa3BUTHsI, Pa3BUTHUsI BHYTPEHHEM NO3MIMM JIMYHOCTH, NMATPUOTH3MA,
YBaXXEHMsI K 3aKOHY W IPaBOMOPSIKY, YEJIOBEKY TpyJa U CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
yBaXEHMs, OEpeKHOro  OTHOIIEHHWS K  KyJAbTYpHOMY  HAaclE€OUI0 U TpaJulUsiM
MHOTOHaIlMOHAIBbHOIO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKpYXkKarollen cpelie.

JIMYHOCTHBIE PEe3yabTaThl OCBOEHHs yUeOHOro npenmera «buonorus» MOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYy4aroUIMxcs pyKOBOJICTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEN
MO3UIMEeNl JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTAlui, IO3UTUBHBIX BHYTPEHHHUX
yOeXIEHHH, COOTBETCTBYIOIIMX TPATULMOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacIIMpeHNe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3allUi OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAAHCKOW MO3UIMHU 00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUIICKOT0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATENBHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABaTENbHbIX 3371ay, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpEeNeNATh COOCTBEHHYIO TO3MLHMIO [0 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;
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YyMEHHE YYWUThIBaTb B CBOMX JCHCTBHSX  HEOOXOAMUMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ Pa3HBIMU yOEKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
II0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
[IO3HABATEJIBHBIX M HCCIEIOBATEIbCKUX 3a/1ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU 0OCYKJIEHUH CITIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTH POCCUICKON IPpa)KAAHCKOW MIACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, YyBCTBa OTBETCTBEHHOCTH Iiepel; PonmHOM, ropmoctu 3a CBOM Kpail, CBOXO
PonuHy, cBOH S3bIK U KYJIBTYPY, IIPOLIUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHUE K IPUPOJHOMY HACJIEIUIO U TAMSATHUKAM IPUPOBL, TOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OIIEHNWBATh BKJIA/I POCCUHCKUX YYEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
MIOHMMAaHUs 3HAueHUs OWMOJOrMM B IO3HAHWU 3aKOHOB IPUPOJbI, B JKU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:KIEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS, ODHEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTEISIM, CO3aHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHUE SYMOLIMOHAIBHOTO BO3AEHCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHMIO B pa3HbIX BUJAaX MCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnuTaHWs, (GOPMHPOBAHMA  KYJBTYPbI 3A0POBbS W
3MOLMOHAJIBLHOIO 0JIArONOJyYns:

MMOHMMAaHUE U peain3alys 3JI0pOBOro M 0e30MacHOro 00pasa >KH3HU (3I0pOBOE MUTAHUE,
COOTIOICHNE TUTHEHUYECKUX TMPABWJI M HOPM, COATAaHCUPOBAHHBIM PEKUM 3aHITHA M OTIBIXA,
perynspHas (Qpu3WyYecKass AaKTHUBHOCTb), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (DHM3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH NPAaBWJI UHAMBUAYAJIBHOTO U KOJJIEKTUBHOIO 0O€301acHOro
MIOBE/ICHUA B CUTYalLlUsAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAaHWE TOCIEACTBUM M HEMPHATHS BPETHBIX NPUBBIYEK (YHMOTPEONEHUS AIKOTOIS,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K AKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAPABIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATD, TUIAHUPOBATh U CAMOCTOSATEIBHO BHIMOIHATh TaKYIO JAESITEIbHOCTD;
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MHTEpEC K PA3IM4HbIM cepaM NpodhecCHOHAIBHOM eATENbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOP OyaymIeil nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CHOCOOHOCTh K 0Opa30BaHUIO M CAMOOOPA30BAaHHMIO HA MPOTSHKEHUHM BCEi
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKHU IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS;

MIOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpbl: IPUOOpPETEHHE OIbITa IJIAHWUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCII€ACTBUH /ISl OKPYKAOIEel cpe/ibl;

OCO3HAHME TTI00ATIHOTO XapaKTepa 3KOJIOTMYECKUX MPo0IeM U IMyTel UX PelIeHHUs;

CIOCOOHOCTH HMCIIOJIb30BAaTh MPHOOpPETaeMble TPU U3YYCHUH OMOJIOTUM 3HAHHUSA U yMEHHS
IIPU PELIEHUU Mpo0JieM, CBA3aHHBIX C PAlMOHAJIBHBIM MPHUPOIONOIB30BaHUEM (COOIIOAECHNE
IIPaBUJ MOBEJICHHsI B NPHUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHs B JKOCHCTEMaXx,
OXpaHy BUJOB, YIKOCHCTEM, Orochepsl);

aKTUBHOE HETPUSATHE IEHCTBUH, MPUHOCAIIMX BpPEI OKpYXKAIOMIeH MPHUPOTHON cpere,
YMEHHUE NPOTHO3UPOBATh HEOJIATONPHUITHBIE KOJIOTMYECKUE MOCIEACTBUS MpealpUHUMAaeMbIX
JeWCTBUI U IPEJOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOH KYJIbTYphI, OIBITA
JESTEeTbHOCTH SKOJIOTUYECKON  HAINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCI HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOH M COLMAIbHOM NpaKTHUKE, T'OTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOH 1eATEIIbHOCTH SKOJIOIMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAaKTUKH, OCHOBAaHHOI'O Ha JUalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE S3BIKOBOW M YNTATEIHCKOW KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEXTy JIFOIbMU | TTO3HAHUS MHPA;

MOHMMaHHe cnenuduku OMOJOrMH Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUHU
palMOHAIFHOTO HAyYHOT'O MBIIIJICHUS, CO3aHNUHU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKarolLleM
MHpe KaK O eJWHCTBE NpPUPOJIBI, 4YelIOBEeKa W 0OmmecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH M pEeIIeHHH TPOOIeM COXpaHEHHsI TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Ul COBPEMEHHON LMBUIM3ALMU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarb pecypcHbie TpoOIeMbl pa3BUTHI YeIOBEUECTBA, TIOMCKA ITyTeH BBIXO/a M3 TI00aTbHBIX
HKOJIOTHYECKUX TPo0IeM U oOecrieueH s epexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHBHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMM B LIEJISIX MOBBIMIEHUS OOIIei
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOW dYacTu (DYHKIIMOHAIBHON
IPaMOTHOCTH O0y4atonuxcs, GopMUpyeMoil Ipu N3yu4eHUU OHOJIOTHH;

MOHMMAaHHE CYLIIHOCTH METOJIOB IO3HAHMSA, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IMOJydaeMble 3HAHMS M aHalu3a M OOBSCHEHMs SBICHUH
OKpY)KAaIOIIETr0 MHpa W TPOHMCXOIINX B HEM HM3MEHEHWH, yMEHHE JeiaTh 0OOCHOBaHHBIE
3aKIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB W HMMEIONIMXCS MaHHBIX C IENBI0 TIOJXYYCeHUS
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO HCMOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUIsl peIIeHUs
poOJIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;
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OCO3HAHME IICHHOCTH HayYHOW NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATENLCKYIO ACSTEIIbHOCTh MHIUBUYaThHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHH 110 OHOJIOTMM B COOTBETCTBHH C >KA3HEHHBIMHU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUsI y4eOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble I (OPMHUPOBAHUS MHUPOBO33PEHHUSA  OOYJAIOIIUXCA  MEXKAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) 00LIeHAYYHbIE TOHATHUS, OTPAXKAIOLINE EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu@UKy METOZ0B MO3HAHMs, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
ABJICHHE, IpPOLECC, CHUCTeMa, HAy4HbIH (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HAaOII0/eHUE, W3MEPEHUE, HKCHEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
yueOHble JIeiicTBHA (II03HABaTENIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIC), 00ECIICUHBAIOIIIE
¢dopmupoBaHre (PYHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluXxcs,
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJbHblE YyueOHBbIE JAEUCTBUS B I03HABATEJIbHOU U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHMs MPOrpaMMbl CpPeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPaKaTh:

Ogy1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCI0JIb30BaTh IPU OCBOEHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHalIu3a, CHHTE3a,
CpaBHEHHU, KJacCHU(PUKaluu, 00O0OIIEHUs), PpacKpbhIBaTh CMBICA OHWOJIOIMYECKUX TMOHATUI
(BBLAETATH UX XapaKTepHbIe NPU3HAKH, YCTAaHABIUBATD CBA3H C IPYTMMHU HOHATHAMM);

ONPEAEIATh LENHU JEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HX JOCTH)KECHHS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIBHOCTHU C MIOCTaBICHHBIMH LIETSMU;

HCIOJIb30BaTh OMOJIOTMUYECKHE MOHSATHUSl JUIsl OObACHEHUs (AKTOB M SBJICHUN >KUBOU
IIPUPOJIBI;

CTPOUTBH JIOTHUYECKHUE PACCYKJIeHUs (MHIYKTUBHBIE, 1€ TyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH U IPOTHUBOPEUMSI B pACCMATPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATH BBHIBOABI U
3aKJIIOUYEHNUS;

IIPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOLICHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH peUIeHHs TPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOUINXCS MaTepUaIbHBIX
U HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB LEJAM,
OLIEHHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH, pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BBIe HCCIEN0BATEIBCKHIE NeHCTBHUSA:
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BJIaJIeTh HaBBIKAMU Yy4€OHO-HCCIIEI0BATENbCKON U MPOEKTHOW AEATEIILHOCTH, HaBbIKAMU
paspernieHus: npodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOMCKY METO/0B
pelIeHNs IPAKTUYECKUX 3aj]ay, IPUMEHEHUIO Pa3IMuYHbIX METOJOB I1I03HAHUS;

UCIOJb30BATh PA3JIMYHbIE BHUJbI JESITEIBHOCTH M0 IOJIYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHMIO B YYEOHBIX CUTYallMsX, B TOM 4HUCIE IpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIH THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMHU
HNOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON IESATEIBLHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJH3UpOBaTh 3ajady, BBIIBUTATH
TUIIOTE3Y €€ PelIeHNUs, HAXOAUTh apIyMEHTBI [l 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUH, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XO/I€ PEIICHU 3aJa4l PE3yIbTaThl, KPHTUUECKU OLIEHUBATh
UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH ONBIT;

OCYILLECTBIIATh 1IE€JICHAIIPABICHHBIN MOMCK IEpPeHOca CPEACTB M CIIOCOOOB AECWCTBUS B
poecCHOHABHYIO CPEeNy;

YyMETb IEPEHOCUTbh 3HAHUS B  I[I03HABaTEIbHYIO U  IPAKTUYECKYIO oOiactu
KHU3HEJIEATSIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 pa3HbIX NPEIMETHBIX 0o0acTeil;

BBIIBUTaTh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJXOAbI W PELICHHUs, CTaBUTh
npoOJIeMBI B 33J1a9H, TOIYCKAIOIINE aJTbTEPHATUBHBIC PELICHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(popMalMU (TEKCTe yuyeOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOrMUECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHamuM3upoBaThb WH(GOPMALMIO PA3JIMYHBIX BUIOB U (PopM
NPEJCTaBICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

¢dbopMyIMpOBaTh 3alMpoChl M TNPUMEHATh DPA3IUYHBIE METOAbl IpU TOUCKE M OTOOpe
Oounosornueckoi nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

MpUOOpETaTh ONBIT HCHOJIB30BAaHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TNpPEACTaBICHUS OHOJIOTHYECKON
nH(popmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IPYTroe);

HCIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeACTBa IpH paboTe C OHOIOrHYecKOon
uHpopManuel: TpUMEHITh XUMHUYECKHe, (PU3MYecKre M MaTeMaTU4YecKHe 3HAKHM M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEICTBA HATJITHOCTH;

BJIaJIETh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHPOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0O1menue:

OCYILIECTBIISATh KOMMYHHUKAIIMM BO BCEX Cepax >KU3HHU, aKTUBHO y4acTBOBAaTh B JMAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUSI OTHOCHUTEJIbHO BBINIOJHEHUsI IMIpe/ylaraeMoi 3ajadyd, YYUThIBaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YUaCTHUKOB AMAJIOTA W AUCKYCCUN);
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pacro3HaBaTh HeBepOallbHbIE CpEICTBA OOILICHMs, NOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYyaIlUil, yMETb CMATYaTh KOH(DIUKTH U
BECTH IIEPETOBOPHI;

BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMM OOILEHHUS M B3aUMOJEHCTBMSI, MOHMMATh HaMEpPEHUs
ApYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIAraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOTHI MpH
peleHn OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUSI TPYIIIOBBIX
(bopM B3aMMOAEHCTBUS NPH pEILIEHUH y4eOHO 3a1aun;

BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX IEHCTBHH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHUBA;

NPUHUMATh [EJM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPAHMHHUPOBATH
JeUCTBUSA 110 €€ JOCTHKEHUIO: COCTABIIATh IUIaH JEWCTBU, pacpeaensTh POJIU C y4ETOM MHEHH
YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJA W KAKJOTO YYaCTHHKA KOMAaHJbI B OOLIMI pe3ysbTaT
110 pa3paboTaHHBIM KPUTEPUIM;

Ipe/ularatb HOBBIE NPOEKTHI, OLCHUBATh MJEH C MO3MLMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopranu3anus:

WCIOJb30BaTh OWOJOTHMYECKUE 3HAHUS [UIS BBIABICHHS MPOOJIEM W HX pEIICHHs B
KU3HEHHBIX W YUYE€OHBIX CHTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUU LIEI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEeUCTBUSAX M IMOCTYNKAaX MO OTHOIIEHHIO K >KUBOHM NMpHpOJE, CBOEMY 3/I0POBBIO M 3/10POBBIO
OKpYKaloIINX;

CaMOCTOSITENTHO OCYIIECTBIISITh TO3HABATENBHYIO AEATEIBHOCTD, BBIABISATH IMPOOJIEMBI,
CTaBUTh M (QOPMYIUpPOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BaTENIbHONW JESATENbHOCTH U
KHU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTABIIATH IJIAH PEUICHHUS TPOOJIEMBI C YIETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JaCTAX
3HaHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JICATEIHHOCTH, OI[CHUBATH
COOTBETCTBHE PE3YyIbTATOB LIEISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIieKCuu
U1l OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEITEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MPUHUMATD €05, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNbTaTOB JAEITEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO mno 6uosoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue a1 ydeOHoro npeamera «buojorusy HaydyHble 3HAHUS, YMEHHS U
CIocoObl JEWCTBUI MO OCBOGHHIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWUH, BUbI
JESTEIBbHOCTH TI0 MOJYYCHHUI0O HOBOTO 3HAHHS M NMPUMEHEHHUIO 3HAHWN B PA3IMYHBIX y4eOHBIX
CUTYalHsX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Oronorueil. B mporpamme
MPEIMETHBIEC PE3YIIbTAThl IPEACTABIICHBI 110 T0jaM 00y4eHUsI.

[IpenmeTtHble pe3ynbTaThl 0OCBOCHHS yueOHOro npeamMeta «buonorus» ¢ 10 knacce n0mKHbI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMIA O MECT€ M POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HayYHOI'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CO/ICpKaHNE OMOJOTHYECKUX TEPMHUHOB U TOHSTHHA: KH3Hb, KIETKA,
Opranusm, MeTadosn3M (0OMEH BEILIECTB U MPEBpallleHNe SHEPTUH ), TOMEOocTa3 (CaMoperysus),
YPOBHEBas ~ OpraHu3alus  KHUBBIX  CHCTE€M, CaMOBOCIpOM3BElIEHHE  (penpoayKIus),
HaCJIeICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHHE Wu3JaraTh OWOJIOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTaI[OHHAs,
LEHTpaJbHasl JorMa MoJieKysispHol Ouosnorun), 3akonsel (I. Mennens, T. Moprana, H. WU.
BaBuioBa) u yuenus (o0 LeHTpax MHOT0o0o0pas3us U MPOUCXOKACHUS KyIbTYpHbIX pacteHuil H. 1.
BaBuiosa), onpenensTh rpaHUIIbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHMS B OMOJOTWHU: HAOIIOJCHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHWH, OpraHW3alvs W TMPOBEACHHWE OHOIOTHYECKOTO
HKCHEPUMEHTA, BBIJBI)KEHUE TUIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHi ¥ 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI HA OCHOBAaHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU TMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOTO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHHUSI, Pa3MHOKEHHUS, HHINBUIYaTHLHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHUE TPUMEHSTH MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HHU C 1IEIIbI0 00eCTIeYeHUs
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0€30MacHOCTH CBOETO 370POBbsS M 3JI0OPOBbSl OKPYKAIOUIMX JIOJCH, COONIONEHHS HOPM
IPaMOTHOTO TOBEACHHMS B OKPYXKAIOLIEH TNPUPOIHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U pPalrOHAIBLHOTO
MIPUPOJIOTIOIB30BAHHS;

YMEHHE peIllaTh 3JICMEHTApHbIE T'EHETHYECKHE 3aJadyd Ha MOHO- M JUTHOPHIHOE
CKpEUIMBaHKE, CLEIUICHHOE HACIE0BAaHHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS
IS TIpeACcKa3aHus HaCleI0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIC U TPAKTUYECKHUE PAa0OOTHI, COONIONATh MpaBWiIa TPU
pabote ¢ y4eOHBIM U JIa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HHQPOPMAIMIO OHUOJIOTUYECKOTO
COZIep KaHusl, BKJIIOYAIOUIYIO TCEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpeicTBa
MaccoBOW MH(MOpPMAIMH, HAYYHO-TIONMYJISIPHBIC MaTePUAIIbl), STHYECKHE ACTIEKThI COBPEMEHHBIX
UCCIICIOBAaHMIA B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaThb COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJIOTHYECKYI0 HWH(POPMALMI0O M3 HECKOIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MMOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmeTHbIe pe3ybTaThl OCBOCHHS yueOHOTO npeamMeTa «buonorus» 6 11 kracce nOHKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ M POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBCHHO-HAyYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PCHUS, O BKJIAJIC POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B PAa3BUTHE
Ouosiornu, QyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHUE OMOIOTUYECKUX TEPMUHOB M ITOHSTHI: BUJI, TTOTTYJISIIIHS,
reHoOoH, DJBONIOLMS, JBUXKYIIME CuUlbl ((aKTOpbl) SBOMIONUH, MPUCTOCOOICHHOCTH
OpPraHu3MOB, BHJI0O00pa30BaHME, JKOJOTHYECKHE (AaKTOphl, HSKOCHCTEMA, MPOAYIICHTHI,
KOHCYMEHTBI, PeyLIEHTHI, IEMH MATaHHs, YKOJIOTHYECKas MpaMua, OnoreomneHnos, onochepa;

YMEHHE W3/Iaratb Ouonorndeckue Teopuu (dBodronoHHass Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS IBOIIOIINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bopa, uepenoBaHus TNIaBHBIX HampaBieHuid u mytel sBomroruu A. H. CeseproBa, yueHus o
ounocdepe B. U. Bepnackoro), onpeaensTs rpaHUIbI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHMS B OMOJOTWHU: HAOIIOJCHHE W OIMCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus U TPOBEACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBI)KCHHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIeIyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJNYyYEHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOPHI ¥ 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISTH CYIIECTBEHHBIE IPU3HAKU CTPOCHUS OUOJIOTHUECKUX OOBEKTOB: BUJIOB,
NOMYJSALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLIIEHTOB, OHOr€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOIECCOB:  HACJIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTraHW3MOB, JCHCTBHS KOJOTHYECKHX (DaKTOPOB Ha
OpraHHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCHUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHOr€OXMMHYECKHUX IIUKIOB B
ouocdepe;

YMEHHE TMPUMEHSTH TOTyYCHHBIC 3HAHUS JUIsI OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUH, 1711 IPUHATUS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C ENIbI0 O0eCTIeUeHuUs
0€30IaCHOCTH CBOETO 370POBbS M 3JI0POBbSl OKPY)KAIOLIMX JIIOJEH, COONIIONEHUS HOpPM
TPaMOTHOTO TIOBEJCHHS B OKPYKAIOMIEH TPHPOIHOW Ccpele, MOHWMaHHE HEO0OXOIMMOCTH
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UCTIOJIB30BAHUS JOCTHKEHUH COBPEMEHHOU Ononorun ISt panoOHAIBEHOTO
MIPUPOJIOTIONB30BAHHUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJIOTMYECKUE 3aJayl, COCTABISATH CXEMbI IEepeHOoca
BEILECTB M SHEPTUH B HKOCUCTEMaX (IIeTIH IIUTaHuUA);

YMEHHE BBINOJIHATH J1a0OpaTOpHBIE M NPaKTUYecKue paboThl, COOMIOAATh MpaBWiIa TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
COZIepKaHMs, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi WHGOpMAIMK, HAYYHO-TIOMYJSIPHBIE MAaTepHalbl), pacCMaTpUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000Imas
OnonornyYeckyro HMH(GOPMAIMI0 W3 HECKOJIbKMX HCTOYHHKOB, T'PAaMOTHO HCIHOJIb30BaTh
MOHATUMHBIN anmnapar OuoJIOruu.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
N HamveHoBaHme KosmuecTBo yacos JJIeKTPOHHbIE
(undposbie)
n/ | pa3sjgesoB M TeM Bcer  KoHTpOJIbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I MporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
EHOTOMIA KAk bu6mmoreka [IOK
1 2 0 0.5 https://m.edsoo.ru/7f41c
Hayxa 292
’KuBbie cucTeMbl bubmuorexa [JOK
2 U UX 1 0 0 https://m.edsoo.ru/7f41c
OpraHu3aIus 292
XHUMHUYECKUMN bu6mmoreka [JOK
3 COCTaB U 8 0 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKU 292
KuzHenesaTempHO bubmmorexa [TOK
4 g 6 1 0 https://m.edsoo.ru/7f41c
CTb KJIETKH
292
Efﬁzgme:;:;ge bubmuoreka [JOK
5 JMBHY 5 0 1 https://m.edsoo.ru/7f41c
pa3BUTHE 299
OpraHU3MOB ==
EicnemTBeHHOCT Bu6mmorexa LIOK
6 8 1 1.5 https://m.edsoo.ru/7f41c
M3MEHUYHUBOCTH
292
OpraHWU3MOB
oce:;;;fhf% bubmuoreka [JOK
7 P ' 3 1 0 https://m.edsoo.ru/7f41c
OCHOBBI
292
OHMOTEXHOIOTHHI
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bu6mmoreka [JOK
8 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 4
[MPOT'PAMME
11 KJIACC
Ne HaumenoBan KouauvecTBo yacoB DJIeKTPOHHbIE
© | He pa3/iesioB M (uudposbie)
n/ Bcer  KoHnTpoabH IIpakTHYeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThbI ue padboThbl
NMpPoOrpaMmblI pecypchl
S BOIOLHOHHA bubnnoreka IIOK
1 5 9 1 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT S
74
Bosiionert uGmorexa 110K
2 P 9 1 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emuie
Opranu3msl U bubnmnoreka HOK
3 OKpYXKaromias 5 0 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0mrecTBa 1 bu6mmoteka IIOK
4 HKOJIOTHYECKU 9 1 0 https://m.edsoo.ru/7f41cc
€ CUCTEMBbI M
PesepBioe bubmmorexa [JOK
5 P 2 0 0 https://m.edsoo.ru/7f41cc
BpeMs 74
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 25
I[MPOTPAMME
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