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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTMM TEOPETUYECKYID OCHOBY IS
onpeeneHus MoAXoA0B K (POPMUPOBAHUIO COACpKaHUS yueOHOro npeamera «buonorus»
coctaBwin: KoHuenrtyanbHsle nojoxkenus PIrOC COO o B3auM0O0OYCIOBICHHOCTU
Heseu, conuep:kaHus, pe3yiabTaTOB OOydeHUss M TpPeOOBAHMM K YpPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB, TOJOXKEHUSI 00 0OmuX IensxX W [PUHIMIAX, XapaKTepU3YHOMIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero ooOmero ooOpa3oBanus B Poccuiickoi
@enepanyu, a TaKKe MOJOXKEHUA O creuupuke OMoIoruu, €€ 3HaYeHUH B IMO3HAHUU
’KUBOM MPHUPOABI U O00ECMEUCHUH CYIIECTBOBAHUS deloBeueckoro oodmiectBa. CorjmacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpEAeTIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMbl IO OMOJIOTUU U
e€ CTpyKTypa.

[Iporpamma 1o Ouonoruu Aa€t MpeACTaBICHUE O IENsX, 00 oO0mied cTpareruu
oOy4eHMs], BOCHUTAHUS W Pa3BUTHSA OOyYarOUIMXCsl CpPEICTBAMHM Y4YE€OHOro NpeaMeTa
«buonorus», omnpenenser o00sA3aTelbHOE NPEIMETHOE COJEPKaHHE, €ro CTPYKTYpY,
pacnpenenieHue Mo pasjenaMm U TeMaM, PeKOMEHyEeMYIO MOCJIEI0BAaTEIbHOCTh U3YUEHUS
y4eOHOTO Marepuasna ¢ Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JJOTUKH
00pa3oBaTeIbLHOTO MPOLIecca, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIINXCS.

B mporpamMMe mo OuOIOTMH TakXe YUYHUTHIBAIOTCS TPEeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METANpeAMETHBIM M  MPEAMETHBIM  pe3yJbTaTaM  OOy4YeHUs B
(OpMUPOBAaHMM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JEeSATEIbHOCTH/YIeOHBIX
JEUCTBUN 00YJaIONUXCs TI0O OCBOCHUIO COACPIKAHUS OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamve mo Owonorum (10-11 kimacchl, 0a30BBIi YPOBECHB) pPEaTU30BaH
OPUHIMI MPEEeMCTBEHHOCTHM B H3yYE€HHMHM OHOJIOTMH, Onarojaps dYemMy B He
IPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHHM, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS,  I[IEHHOCTHBIX  OPHEHTAluii  JIMIHOCTH,
AKOJIOTUYECKOTO MBIIUICHUS], TIPEICTABICHUNA O 340pOBOM 00pase >KM3HU U OepexHBbIM
OTHOUIEHUEM K OKpYyXKaromed mnpupoaHoit cpexae. [loatomy Hapsiiay ¢ u3ydeHUEM
0011e0MOJIOTUYECKUX TEOPHUH, a TAK)Ke 3HAHUN O CTPOCHHUH KUBBIX CUCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX IMPOIECCOB B MPOrpaMMme MO OHOJOTUU
yZI€JI€HO BHUMaHUE UCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUW B MOBCEJAHEBHOM >KM3HU JJIS
pelieHusl MPUKIAIHBIX 3a/Jad, B TOM 4YHCIE. TPO(GHUIAKTHUKKA HACJIEICTBEHHBIX
3a00JIeBaHUN 4YEJIOBEKa, MEIUKO-TEHETHUYECKOIO0 KOHCYJIbTUPOBAHMs, OOOCHOBaHUS
HKOJIOTUYECKHU IEIeCO00pa3HOro MOBEJACHHS B OKpY>KaloIlel MPUPOIHOM cpefie, aHaan3a
BIMSIHUSL XO3SIICTBEHHOM JIEATENHHOCTH 4YEJNOBEKA Ha COCTOSHUE TMPUPOAHBIX U
UCKYCCTBEHHBIX HSKOCHUCTEM. YCHWICHHE BHUMAHHUS K TPUKIAAHOW HAMpaBICHHOCTH
y4eOHoro npeamera «brosorus» npoUuKTOBaHO HEOOXOIUMOCThIO 00ECIIEUEHHUSI YCIOBUMA
JUISL peLlIeHUs OJHOM M3 aKTyaJbHBIX 3a/1ad IIKOJIBHOTO OMOJIOTMYECKOTro 0Opa3oBaHMS,
KOTOpas MpeAnojaraer popMupoBaHue y oOy4aronuxcs CnocoOHOCTH aanTUPOBATHCA K
M3MEHEHUSM AUHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHe cpenHero ooiiero oopa3oBanus 3aHUMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMuUpoOBaHHE Yy OOYYAIOIIMXCS MPEACTABICHUM O HAy4YHOW KapTHUHE
MUpa, pacupseT U 00001aeT 3HaHUSI O KUBOU MpHpoe, €€ OTIUUUTEIbHBIX MPU3HAKAX



— YPOBHEBOW OpPTaHMU3AIMU U SBOJIONNH, CO3/IaET YCIOBHS JJIA: TIO3HAHUS 3aKOHOB KUBOU
mpUpObl, (GOpMUPOBAHUS (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO H
6e3omacHOr0 00pasza >KHU3HHM, SKOJOTUYECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIIEHUS K
KUBOU MPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHwe OHOJOTHST UMEET TaKXKe JUIsl PEIICHUS BOCIUTATENBHBIX U
pa3BUBAIOLIMX 3a7a4 CpPEeAHEro oOluiero oOpa3oBaHUs, COLMAIM3ALUN O0YYaIOIINXCS.
N3yuenne Ouonoruu oOecrneurBaeT YCIOBUS Uil (POPMHUPOBAHUS HHTEIUICKTyalbHBIX,
KOMMYHUKAIIMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIbTYPBHI,
CIIOCOOCTBYET MHTErpalid OWOJIOTMYECKUX 3HAHUW C MPEeACTaBICHUSMU U3 APYrHX
y4eOHBIX NMPEMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U reorpaduu. HazBaHHbIE MOT0KEHUS
0 MpeHA3HAYEHUN Y4eOHOTO MpeaMeTa «broIorus» coCcTaBuIN OCHOBY JJIS ONPeIeNeHuUs
MOJIX0/I0B K OTOOpY M CTPYKTYpHUPOBAHHUIO €ro COJEep)KaHHs, MPEACTaBICHHOTO B
IporpaMme 1o OMOJIOTHH.

Ot6op conepkanust ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH C MO3UIIMI KYyJIbTYpOCOOOPA3HOTO MOJX0/ia, B COOTBETCTBUU C KOTOPHIM
oOyyaroluecs: JOJKHbBI OCBOUTh 3HAHUSI U YMEHHUS, 3HAaUUMbIe 1J1s1 GOPMUPOBAHUS OOLIEH
KYJbTYPhI, OIPEACIISIONIME aJIeKBaTHOE MTOBEICHUE YEJIOBEKa B OKPY KaloIel MPUPOTHON
cpene, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM KU3HU U MPaKTUUYECKOU AesTeabHocTH. Ocoboe
MECTO B JTOW CHCTEME 3HAHUM 3aHUMAIOT SJEMEHTHI COJCpP)KaHMS, KOTOpBIE CIIyXaT
OCHOBOHM 711 (pOpMHUPOBAHUSI TPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyUHOU
KapTUHE MHUPA U IIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHHU3alUU
OMOJIOTMYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJEpkKaHUSI y4eOHOTO MaTepuaia B MpOrpaMMme Mo OHOJIOTHH
OCYIIECTBICHO C YY€TOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEITHHBIX
0COOEHHOCTSIX KUBOW MIPUPOJIBI, O €€ YPOBHEBOM OPTaHHU3AIIMU U IBOJIIOITUU

. B cooTBeTcTBUU C 3TUM B CTPYKType yueOHOTO mpeameTa «broaorus» BbIIeICHBI
CEAYIOIIUE COIePKATEIbHbIC TUHUN:

e «brosorus kak Hayka. MeTOIbl HAYYHOTO TTO3HAHUS,

o «KieTka kak OGuosiornueckasi CUCTemMa,

e «Opraamn3M Kak OMOJIOTUYECKASI CHCTEMA,

e«CucremMa 1 MHOTOOOpa3nue OPraHMueCKOro MUpPa»,

© «DBOJIIOLIUS KUBOU HPUPOIBI»,

® «KDKOCUCTEMBI U MIPUCYIIIAE UM 3aKOHOMEPHOCTH.

ens n3ydenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE - OBIIAJICHUE
OOYYarOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATHHOU OPraHU3aIliN KUBBIX CUCTEM
pa3HOr0 paHra M MNPUOOpPETEHHWE YMEHUW HCIOIb30BaTh 3TH 3HAHUA JUIsl TPAMOTHBIX
JIEHCTBUN B OTHOIICHUU OOBEKTOB KMBOW MPHUPOABI U PEIICHUS PA3TUIHBIX KU3HCHHBIX
npoOJieM.

JlocTrxkeHue 1eau u3ydeHus ydeoHoro npeamera «buosorus» Ha 6a30BOM YpOBHE
oOecreuynBaeTcs pelieHrueM ClIeIyorX 3a1au:

®0CBOCHHE O0YYAIOIIMMUCS CUCTEMbl 3HAHUN O OMOJIOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, TMpaBWiax, CIyXalluX OCHOBOW IS
dbopMHpOBaHUS TIPEACTABICHUIA O ECTECTBEHHO-HAYYHOM KapTUHE MHUpPa, O METOo/aax
HAyYHOTO MO3HAHUS, CTPOCHHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO



YPOBHSI OpraHU3alliM, BBIJAIONIUXCS OTKPBITUAX M COBPEMEHHBIX HCCICAOBAHUSIX B
OHMOJIOTHH;

epopmupoBaHue y OOyYarONIMXCsl ITO3HABATEIBHBIX, HHTEIUICKTYAIbHBIX M
TBOPYECKUX CITOCOOHOCTEH B MpOIlecce aHain3a JaHHBIX O MyTSAX Pa3BUTHS B OWOJIOTHHU
HAyYHBIX B3TJSJ0B, UACH W TOAXOJOB K M3YUYCHHIO KHBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHU3aIINH;

®CTAHOBJICHUE Y 00YyUalOmuXcs 00IIe KyabTyphl, GYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMEHHUM OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MUPA YKUBOM MPUPOIBI
Ha OCHOBAHWH 3HAHUU U OTIBITA, TOJYYCHHBIX TPU U3YyUYEHUN OMOJIOTHH;

epopMupoBaHue y OOydYarOmuXcsi yMEHUH  WUTFOCTPUPOBATH  3HAYCHHE
OMOJOTUYECKUX 3HAHUA B  TMPAKTHYECKOW JCATCIBPHOCTH  YEJIOBEKA, Pa3BUTHUHU
COBPEMCHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA;

®BOCIHUTAHNE YOCXKIEHHOCTH B BO3MOXHOCTH IIO3HAHMSI YEJIOBEKOM >KHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOMIOACHUS dTHYECKUX HOPM
P MPOBEJICHUU OMOJIOTUYECKHUX UCCIICIOBAHUIA;

®0CO3HAHHWE IICHHOCTH OHWOJOTMYECKMX 3HAHWUW IS TIOBBIIICHUS  yPOBHS
OKOJIOTHYECKOMN KYJIBTYPBI, ISl POPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS;

eIIpUMECHEHHE NPUOOPETEHHBIX 3HAHWM W YMEHUH B TMOBCEAHEBHOW JKU3HU IS
OLICHKH TIOCJTICJCTBHI CBOEH [EATEIHHOCTH IO OTHOIICHHIO K OKpYXKalolei cpene,
COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHHE M COOJIIOJICHHE MEP MPOPMITaAKTUKHU 3a00I€BaHUIA.

B cucreme cpennero oOmiero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCSI 00513aT€IBLHBIM yU€OHBIM MTPEAMETOM, BXOSIINM B COCTaB MPEIMETHOMN
obnacTtu «EcTecTBeHHO-HAyYHBIE TIPEIMETHI».

Jlnst m3ydeHuss Omoyiormy Ha 0a30BOM YpPOBHE CpPEIHETO OOIIero 0oO0pa3oBaHUS
OTBOJIUTCS

68 Jacos:

B 10 ximacce — 34 uaca (1 gac B HeEIO),

B 11 kitacce — 34 vaca (1 yac B HeJEIO).

COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

bruomorus kak Hayka. CBs3b OHMOJOTMH C OOIIECTBEHHBIMH, TEXHHYCCKUMH U
JIPYTUMHU €CTECTBEHHBIMH HayKamu, (uiiocoueit, 3THKOM, ICTETHKON U mpaBoM. Poib
Oononornn B (OPMHUPOBAHMHM COBPEMEHHOW Hay4yHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToapl TIO3HAHMS JKUBOM MPHUPOAbl (HAONIOJCHUE, SKCIICPUMEHT, OIKMCAaHHE,
U3MepeHHe, KiacCU(pUKaIs, MOJICTMPOBAHKE, CTATUCTHYECKass 00pabOTKa JaHHBIX).

JleMoHcTpanuu:

[Toptpersl: U.[lapBuH, I'".Menaens, H. K.Konsuos, /Ix. Yorcon u @. Kpux.

Tabauub! ¥ cxeMbl: «MeTobl MO3HAHUS JKUBOU TPUPOIBI».




JlaGopaTopHble U NpakTHYecKue padoThbl:
[Tpaktrueckass paboralNel. «lcmonp30BaHne PAa3IUYHBIX METOJOB MPH W3YYCHUU
OMOOTUYECKUX 0OBEKTOB.

Tema 2. ’)KuBble cucTeMbl U UX OPraHU3ALUS.

XKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT H3ydeHHs Owuosioruu. OTiudne
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM W HX pa3HOOOpa3we. YPOBHHM OpraHU3alMH OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIM, MOMYJIALMOHHO-BUIOBOM,
9KOCHUCTEMHBIH (OMOTreOIICHOTHUYECKHIT), OMOCEpPHBI.

JeMoHCTpanum:

Tabsuubl u cxembl: «OCHOBHBIE MPU3HAKYU JKU3HU», <Y POBHU OpraHU3alUH KUBOKI
IPUPOIBI».

Ob6opynoBanue: Moaens Mojekybsl JJHK.

Tema 3. Xumuuyeckuii coOCTaB ¥ CTPOEHNE KJIETKH.

XWUMUYECKUI  COCTaB  KJIETKH. XHUMHUYECKHE DJIEMEHTBI.  MAaKpOXJIEMEHTHI,
MUKPO3JIEMEHTHI.

Bona u munepanbubie BemecTBa.DyHKIMM BOAbl M MHUHEPAIbHBIX BELIECTB B
kieTke. [logaep:xanue ocMoTH4yeckoro 0anaHca.

benku. CoctaB u cTtpoeHue O€nKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble M 3aMEHHUMbIE AMUHOKHUCIOTBHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OCJIKOBOW MOJIEKYJbI (IIEpBUYHAS, BTOPUYHAS, TPCTHYHAS M UYCTBEPTHYHAS
CTPYKTypa). XUMHUYECKUE CBOMCTBA OCJIKOB. bronornueckue GyHKIUU OCIKOB.

®depMeHTHl — OuoJoruyeckue karaauzatopbl. CTpoeHHe (epMeHTa: aKTHBHBIM
LHEeHTp, cyOcTpaTHas cnenupuyHocTb. Kodhepmentsl. Buramunsl. OTinuus GpepMeHTOB OT
HEOPraHUYECKHUX KaTaJIu3aTOPOB.

YraeBoasl: MOHOcaxapuibl (TJIFOKO3a, pub03a M JE30KCHpH003a), IUcCaXapHIbl
(caxapo3a, J1laKTo3a) U mojaucaxapusl (Kpaxmali, TIMKOTeH, LEeJUTI03a). buonornyeckue
GyHKIHUU YTIIEBOJIOB.

Jlunuapr: Tpurnunepuabl, hocdonaunuabl, crepounsl. I uapodunbHO-rUAPOPOOHBIS
cBoiicTBa. buonornueckue ¢yHkuuu munuaoB. CpaBHEHUE yTIAEBOAOB, OCITKOB U JIUIHIOB
KaK UCTOYHUKOB YHEPTHH.

Hyxneunoseie xucnorel: [JHK m PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢ynkuuun JAHK. Ctpoenune n ¢pynkunu PHK. Buger PHK. AT®:
CTpoeHue U (QyHKIIHH.

[uTonorust — Hayka o kieTke. KiierouHnas teopusi — mpuMep B3aUMOACHCTBUS UJIEN
1 ()aKTOB B HAYYHOM IMO3HAHUU. MeTO bl U3yUEeHUS KIICTKHU.

Knerka kak menoctHas skuBasi cucrema. OOIIMe MPU3HAKM KIETOK: 3aMKHYyTas
Hapy>kHas memOpana, mosekynbl JIHK kak renetrmyeckuii ammapart, CUCTEMa CHUHTE3a
oenka.

Tunel KI€TOK: syKapuoThuyeckas U mpokapuotruyeckas. OcoOEHHOCTH CTPOCHHS
npokapuoTudeckon kietku. Kinerounas crenka Oaktepuii. CTpoeHHE SyKapHOTHUECKOU
kJeTkr. OCHOBHBIE OTIUYHS PACTUTEILHOM, >)KUBOTHON ¥ TPUOHOM KJICTKH.



[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKa, TJIUKOKAIUKC, HX
¢bynknuu. Ilnazmarnueckas memOpana, e€ cBoiicTBa W (QyHKIuU. [luTommasma u eé
OPTraHOUBI.

OnnomeMOpannbie opranouasl kietku: OIIC, anmapat ['onbmaXu, JIU30COMBI.
[TonyaBTOHOMHBIE OpraHOWAbl KJIETKU: MUTOXOHJPHUH, IUIACTUABL. [IpoucxoxiaeHue
MUTOXOHJIpUN U T1acTu. Bunbl mmactu.

HememOpaHHble OpraHoOuAbl KJIETKHA: PUOOCOMBI, KJIETOUYHBIH IEHTpP, LEHTPHUOJIH,
PECHUYKH, )XTYTUKU. DYHKIIMK OPraHOUIOB KJIETKH. BKimroueHus.

SAnpo — perynsatopHbii 1eHTp kieTku. CTpoeHue sjapa: sijaepHas 000JI0YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELIECTB B KIIETKE.

JleMoHCTpALUM:

IToprpetel: A.JleBenryk, P.I'yk, T.IlIBann, M.lIneiaen, P.Bupxos, [Ix.YoTcoH,
®&.Kpuk, M.Yuikunc, P.®pankinun, K. M.bap.

Huarpammel: «PacripeneneHne XUMHYECKUX BJIEMEHTOB B HEXHUBOW IPHUPOJIE,
«PacripenieneHre XMuMHYECKUX JIEMEHTOB B )KUBOU IPUPOIE».

Tabmuiel  u cxembl: «llepuonuueckass TaOIUIla XUMUYECKUX HJIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbD», «buocuHTe3 Oenka», «CTpPOCHHE MOJIEKYJbl OeIKa»,
«Ctpoenue pepmenta», «Hykinennosbie kucinotsl. JJHK», «Ctpoenune monexkynbsr ATO»,
«CTpoeHue HDYKapUOTHYECKOW KIETKN», «CTpPOEHHE KMBOTHOM KieTKH», «CrpoeHue
pacTUTENbHOU KJIETKW», «CTpOEHHE MPOKAPUOTUUECKOW KIETKH», «(CTpoeHue snapa
KJICTKU», «YTJICBOABD?, «JIMOUIBI».

OO6opy/ioBaHME: CBETOBOM  MHUKPOCKON, 000pyIOBaHHE JiS  IPOBEACHHUS
HAOJIIOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPETApaThl PpACTUTEIbHBIX, YKUBOTHBIX
U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas pabora Nel. «l3ydeHue KaTaTUTHUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMHJIa3bl T KaTaias3bl)».

JlabopaTtopHas pabota Ne2. «3ydeHne CTpOCHHs KICTOK PACTCHHM, )KHBOTHBIX U
OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpETIapaTax u UX OIMMCAHHE.

Tema 4. ’KuznenesiTeJJbHOCTb KJIETKH.

OOMeH BeIecTB, WM MeTabonu3M. AccuMWIIMs (IUIACTHYECKUN OOMEH) W
AMCCUMWIALIUS  (SHEPreTHYeCKUit O0OMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W JHEPrUd B TMOHUMAHHUH
MeTabonu3ma.

Tunsl oOMeHa BemiecTB. aBTOTPOQHBIA U rereporpodubii. Ponb ¢depmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KJIETKE.

dotocunte3. CBeroBass u TeMHoBasi (a3pl Porocuntesa. Peaknuu (orocunresa.
OddexTuBHOCTh (POoTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a JJIsl KU3HU Ha 3emiie. BiusHue
yCIIOBUH cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHHUS €ro MPOAYKTUBHOCTU Y
KYJbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIINE OaKTeprr. 3HAUCHNE XEMOCHHTE3a TSl KU3HU
Ha 3emIe.



OHepreTudeckuii oOMeH B KieTke. PaciueruieHne BelIECTB, BbIIEICHHE U
AKKyMYJUpPOBAHHE SHEPIHMM B KJIETKE. OJTallbl 3HEpreThdeckoro oodmena. Inmkomus.
bpoxenne wu ero Buapl. KwuciIOpomHOe OKuCIEHME, WM KJIETOYHOE JIBIXaHUE.
OxucaurensHoe pochopunrpoBanue. IPHEeKTUBHOCTH SIHEPTETUIECKOTO 0OMEHA.

Peakiuun matpuuHoro cunresa. I'enernueckass unpopmanus u JAHK. Peanuzanus
reHeTUYEeCKON HHpopMaluK B KieTke. ['eHeTnueckuii KoJ 1 ero cpoiictBa. TpaHCKpUmus
— Marpuusblii cuHte3 PHK. Tpancnsuuss — OuocuHte3 Oenka. DTanbl TPaHCISIUU.
Koauposanue amuHokuciot. Posib pubocoM B OnocuHTe3e Oenka.

Hexnerounbie ¢opmbl xu3HH — BUpychl. Mcropust otkpwitust BupycoB (/.
W. NBanoBcKmit). OCOOEHHOCTH CTPOCHHUS U KH3HEHHOTO IIMKJIA BUPYCOB. bakTeprodaru.
bonesnn pacrteHuii, JKMBOTHBIX M 4EJIOBEKa, BbI3bIBA€MbIE BHUpycaMHu. Bupyc
ummyHoedurmra yenoeka (BUY) — Bo3Oyautens CIIMla. OOpaTHas TpaHCKPHITIUS,
peBepTasa u uHTerpasa. [lpodunakTika pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JleMoHCTpALUM:

[Hoptpersl: H. K. Konsuos, /. U. MBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxeMmbl: «Tumnbl nutanus», «Mertabonusm», «MUTOXOHIIPUSI?,
«JHepreTuueckuii  oOMeH», «Xjopomtact», «®Dotocunte3», «Crtpoerme JIHK»,
«CtpoeHne M (PyHKIIMOHMpOBaHUWE TIeHa», «CuHTe3 Oenka», «['€HeTHYecKHil Koa»,
«Bupyco», «bakrepuodarn», «CrpoeHne | ku3HeHHbIH 1uka Bupyca CIIW/la,
O0akTepuodara», «Pemnukarnus JJHK>.

Oo6opynoBanue: Mojenu-anmukanuu «Ynapoenue JIHK wu  Tpanckpumnius»,
«buocunres 6enka», «CTpoeHue KIeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOXkKeHHe 1 MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KreTounplii UK, WU )KU3HEHHBIA 1TUKI KiaeTku. MuaTepdaza u mutos. [Ipomeccsl,
nporekaronue B uHTepdasze. Permmukamms — peaknus marpudHoro cuHTte3a JIHK.
Crtpoenue xpomMocoM. XpOMOCOMHBIN HA0Op — KapuOTHUIl. JIUIUIOUIHBIA U TaruIOUIHBINA
XpPOMOCOMHBIE Ha0Ophl. Xpomartuibl. lluTonornyeckue OCHOBBI Pa3MHOXKEHUS U
WH]IMBUIYyaJIbHOTO PA3BUTHUSI OPTAHU3MOB.

Jenenne xietku — muto3. Craauu muto3a. IIporeccel, mpoucxoasine Ha pasHbIX
CTausAX MUTO3a. BUOIOrnYecKuil CMBICI MUTO3A.

[Iporpammupyemasi rubenb KIETKU — arnomTo3.

@dopMbl pa3MHOKEHHUS OPraHuW3MOB. Oecroyioe W TMojoBoe. Buasl Oecmosnoro
PasMHOXKEHUSA.  JICJICHME  HAJABOE, IIOYKOBAaHWE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BETeTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJIs CEJIEKIIUU.

[TonoBoe pa3sMHOKEHHE, €T0 OTIMYHS OT OECIOIIOrO.

Meiio3. Craaum wmeiio3a. Ilpoueccsl, npoucxoAsuMe Ha CTaauiax Meno3a.
[ToBenenne xpomocom B Meio3ze. KpoccuHroBep. buosiornuecknii CMBICT U 3HAYCHUE
Meno3a.

['ameTorenes — mporecc oOpa3oBaHUs MOJIOBBIX KIETOK y >KUBOTHBIX. [lomoBbie
JKeJIe3bl: CEMEHHUKH U sudHUKU. OOpa3oBaHHE U Pa3BUTHE IOJIOBBIX KJIETOK — raMeT
(cnepmaTo3ou, SHIEKIETKA) — cliepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHUS
SAMIEKIIETOK U CIEPMATO30U0B.



OmnonotBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (oHTOTCHE3). DOMOpHOHAIbHOE pa3BUTHE
(mOpuorenes). DTambl SMOPUOHAIBHOTO PA3BUTUSI Y TO3BOHOYHBIX JKUBOTHBIX:
IpoOJICHHE, TaCTPYIIAIUS, OPTaHOTEHE3.

[TocToMOpuoHanbHOE pa3BuTHE. THUIBI MOCTAIMOPUOHATIBLHOIO PA3BUTHS. MPSMOE,
Henpsmoe (IMuuMHOYHOE). BimsHMe cpeapl Ha pPa3BUTHE OPraHU3MOB, (HAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSI.

JdeMoHcTpauuu:

Tabmuubl  u  cxembl: «®Dopmbl  pa3MHOXKEHHUS  OpPraHU3MOB»,  «J[BoWHOE
OIJIOJIOTBOPEHUE Yy IIBETKOBBIX PAaCTeHHI», «BereraTHBHOE pPa3MHOXKCHHE PACTCHHII»,
«/lenenue kietku OakTepuii», «CTpOEHUE MOJOBBIX KIETOK», «CTpPOEHHE XPOMOCOMEI»,
«Kinerounbi nuki», «Pemmukanus JHK», «Murto3», «Meiio3», «IIpsamoe u Hempsamoe
pazButue», «l'aMeToreHe3 y MIICKONUTAOIIMX U YelioBeKa», «OCHOBHBIE CTaJIUU
OHTOTE€HE3a».

ObopynoBanue: MHKPOCKOTI, MUKpOTIpenapaThl «CriepMaTo30u/1bl
MJICKOITATAIOLIETO», «SUIIEKIIETKa MIEKONMUTAOIIET0», «KKapnoknHe3 B KJIETKaX KOPEIIKa
JyKa», MarHuTHas Mojelb-antuinkanus «Jlemenne knetku», monens JIHK, moxens
MeTadazHO XPOMOCOMBI.

JlabopaTopHbIe M IpaKTHYecKHe padoThI:

JlaboparopHas pabora Ne3. «HabmrojeHue mMuTo3a B KJIETKaX KOHYHMKA KOpPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpeEnapaTax».

JlaGoparopHas pabota Ned. «l3ydyeHue CTPOCHHS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacjiencTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. McTopus pa3BUTHS T'€HETUKU. POJIb LIMTOJIOTMU U
AMOPHOJIOTUU B CTAHOBJIEHUM T€HETUKHU. BKiag pOCCHICKMX M 3apyO€kKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabpl TeHeTUKH (TMOPHI0JOTHYSCKUM, IIMTOTCHETHYECCKHIA,
MOJICKYJIIpHO-TeHeTHYeCKHi). OCHOBHBIC TCHETHYECKHE TMOHATHA. | eHeTHYecKas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeOBaHUsl NPU3HAKOB, YCTaHOBIEHHbIe ['. MeHaenem.
MonorubpuHoe ckpenBanue. 3aKoH eauHooOpa3us TMOPUAOB TEPBOTO TMOKOJICHHUS.
[IpaBrii0O TOMUHHUPOBAaHMS. 3aKOH pacCUICIJICHUs] NPU3HAKOB. ['MIOTE3a YUCTOTHI raMer.
[TonHOE M HEMOTHOE JOMUHHUPOBAHHUE .

JlurnObpuaHoe ckpenMBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHMSI MPU3HAKOB.
[uToreHeTnueckre  OCHOBBI ~ JAWTHOPUIHOTO  CKpENIMBaHUA.  AHAIM3UPYIOIIEEe
ckpemBanue. Vcnonp30BaHWE AHAUIM3UPYIOLIETO CKPEIIMBAHUA JUISI  ONPEACIICHUS
Tr€HOTHUIIAa OCOOH.

CuemienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo CclemieHHOMY
HAaCJIEIOBAaHUIO Te€HOB. HapylieHue cueruieHuss I'e€HOB B pe3yJibTaTe KpPOCCHUHIOBEpA.
XpOMOCOMHAasl TEOpHUsl HACIEACTBEHHOCTU. I'eHernueckue kaprtel. ['eHeruka mnoua.



XpOMOCOMHOE OIpeaeIeHUE M0JIa. AyTOCOMBI U TIOJIOBBIE XpOMOCOMBI. ['oMorameTHbie 1
rereporaMeTHble opranu3msel. HaciieroBanrne npu3HakoB, CUEIUIEHHBIX C TIOJIOM.

N3MeHunBOCTh. BHUIBI M3MEHUMBOCTH: HEHACIICICTBEHHAS U HACIIEACTBEHHasA. Poiib
Cpeasl B HEHACJIEICTBEHHOW WM3MEHUYMBOCTH. XapaKTepUCTUKAa MOAUPUKATUOHHON
M3MEHUYMBOCTH. BapuanmoHHbIN psi M BapualimoHHas kpuBas. Hopma peakunu npusHaxa.
KosmnuecTBeHHbIE W KAa4yeCTBEHHBbIE NPU3HAKM M MX HopMma peakuuu. CBoiicTBa
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBennass, wWiaM  TEHOTUNMYECKasl, H3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Meilo3 U MOoJ0BOM Mpoliecc — OCHOBA KOMOMHATUBHON HM3MEHYMBOCTH.
Myrtanonnass u3MeHuuMBOCTh. Kiaccudukanuss MyTainuili: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W TpUYMHBL MyTanuid. MyTareHnole  (akTopbl.  3aKOH
TOMOJIOTHYECKHX PANOB B HAcCIeACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoseka. Kapuorun denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA!
TCHCATOTHYECKUH, ONM3HEIOBbIN, IMUTOTCHETHUECKHU, OMOXUMHUYECKHM, MOJICKYJISIPHO-
reHeTnueckuii. COBpEMEHHOE OMPEAEICHUE T'€HOTHUIIA: MOJHOT€HOMHOECEKBEHUPOBAHUE,
TEHOTUIIMPOBaHWE, B TOM uwmcie ¢ nomouipro [I[[P-ananuza. HacnenctBennsie
3a0o0jieBaHusI  YeEJIOBEKa. T€HHEIE 0o0JIe3HH, 0oje3HH ¢ HaCJIEICTBEHHOMI
MPEAPACTIOIOKEHHOCTbIO, XPOMOCOMHBIE 0oje3Hu. CoMaTudeckue W TeHEepaTHUBHbBIC
myTtanuu. CtBosioBbIe KJEeTKU. [IpuHIMIIBI 310pOoBOro oOpasza >KU3HU, JAHATHOCTHKH,
npoQuIIaKTUKA M JICUEHUS  TEeHETUYeCKHX  Oosie3Hed.  MeauKo-TeHeTHUeCKoe
KOHCYJIbTUPOBAHHE. 3HAYEHUE MEAULMHCKON I€HETUKU B MPEIOTBPALICHUU U JICYEHUU
TeHeTHYECKUX 3a00JI€BaHUN YEIOBEKA.

JdeMoHcTpanuu:

Ioptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabauiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH pPacUICIUVIEHUS U €ro IUTOr€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI
rameT», «JlurmbpumHoe ckpenBanue», «lluToNormdeckue OCHOBBI JUTHOPHUIHOTO
CKpeIIMBaHusA», «Meio3», «B3anmMoaencTBre aJUIeIbHBIX T€HOB», «| €HETUUECKHE KapPThI
pacTeHUl, )KUBOTHBIX U YeJIOBEKa», «[ €HeTHKa mnoja», «3aKOHOMEPHOCTH HACIIEI0BaHUS,
CLEIUICHHOTO C MoJoM», «KapuoTumbl 4yenoBeka U KMBOTHBIX», «BUAbl N3MEHUYUBOCTH,
«MonudukanmonHas HW3MEHUMBOCTH», «HacnenoBanue pesyc-pakropa», «Il'eHeTuka
rpynn KpoBu», «MyTalluOHHAs U3MEHYUBOCTHY.

Oo6opyioBaHue: MOJENU-anIuIuKauud ~ «MOHOTHOPUAHOE  CKpEHIMBAaHUE»,
«HemonHoe qoMUHUpOBaHUE», «/[MruOpuaHOE CKpemuBanue», «llepekpécT XpoMocom»,
MHKPOCKOII M MHKporpenapat «Jlpo3oduna» (Hopma, myTanud (GOpMBI KPBUIBEB U
OKpAacKH Teja), repoapuii «I'opox MOCEeBHOI».

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas pabota No5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKpPOIIpenapaTax».

Jlabopatopuass pabota Ne6. «M3ydenme MoaupUKAITMOHHOW W3MEHUYHUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOM».




Jlabopatopnas pabora No/. «AnHanmu3 MyTanuil y Apo30duiIbl Ha TOTOBBIX
MUKpOTIpenapaTax».
[TpaxTuueckas pabota No2. «CocTaBieHrEe U aHAIU3 POJOCIOBHBIX UYETOBEKa».

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOXKIAECHNUE CEIEKIUU U TOMECTUKALMSA. YYEHUE
H. U. BaBuiioBa 0 1eHTpax MPOUCXOXKJICHUS U MHOT000pas3usi KyJbTYPHBIX PacTeHUH.
L{eHTpBI IPOUCXOXKACHHS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMEeHHbBIE METOJIbI CEJIEKIIMU. MacCoBbli U WHIWBUIYAIbHBIA OTOOPHI B
CEJIEKUMU PpacTeHHMd W KMBOTHbIX. OLEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
cKpemrBanue — uHOpuAMHr. Yuctass nunusa. CKpelllMBaHHWE YMCTHIX JUHUU. [ eTeposuc,
win rubpuaHas cwia. HeponacTBeHHoe ckpemuBaHue — ayTOpuauHr. Otaan€HHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOJyYEHHE IOJIUILUIOUIOB.
JIOCTHKEHUS CEJIEKINN PACTEHHM, J)KUBOTHBIX I MUKPOOPTaHU3MOB.

buoTexHONOrNs Kak oTpacib MPOU3BOJACTBA. |'€HHAs MHXKEHEpHUsa. DTanbl CO3AaHUs
pexomOunanTHO# JIHK 1 Tpancrennbsix opranu3zmMoB. Kiierounas nnxenepus. Kinerounsie
KYJbTYPHI.

MUKpOKIOHAIBHOE pPa3MHOKEHUE pacTeHuil. KiionnpoBanue
BBICOKOIIPOAYKTHUBHBIX

CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Okonoruyecknue U ITUdeckue  mpobiemel. MO  —  reHeTHYecKu
MOJIU(ULMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToprpersl: H. 1. BaBuios, 1. B. Muuypumn, I'. /[. Kapneuenko, M. ®@. l1BaHOB.

Tabauipl U cxembl: kapTa «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pactenuii», «llopoabl AOMamHUX JKUBOTHBIX», «CopTa KyJbTYpPHBIX pacTEHUN»,
«Otnanénnas rudpuauzanus», «Padotel akagemuka M. @. MBanoBa», «llonumionaus»,
«OO0bekTbl  OmorexHonorum»,  «Kiierounsle  KyJabTypbl W KJIOHHUPOBAHUE»,
«KoHCTpyupOBaHuE U NEPEHOC TEHOB, XPOMOCOM».

OO6opynoBaHKe: MYJSDKM IUJIOJIOB M KOPHEIUIONOB JAMKUX (OPM M KYJIbTYpPHBIX
COpTOB pacTeHuii, repdbapuit «CenbCKOX035UCTBEHHbBIE PACTEHUSIY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

Okckypcenss«OCHOBHBIE METOABI M AOCTHXKEHUSI CEJIEKLIUHA PACTEHUN U KUBOTHBIX
(Ha CeNeKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATCIbHBIA YYacTOK, B
TEITMYHOE XO3SIMCTBO, TA00PATOPUIO arpOYHHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)>.

11 KJIACC

Tema 1. DBoJTIOIIMOHHAS OHOJIOTHS.

[IpennochiIki BOZHUKHOBEHHUS ABOJIIOIMOHHOW TEOpHUU. DBOIIOIMOHHAS TEOPUS U
e€ MecTo B Onojornn. BisHue 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OWOJIOTHH U JPYTHUX
HayK.

CBunerenbCcTBa 3BOMONUH. [1aIeOHTOIOrHYeCKHE: TOCIEI0BATEILHOCTD ITOSIBIICHUS
BUJIOB B NAJCOHTOJIOIMYECKOM JIETOMUCH, Tepexoanbie (opmbl. buoreorpaduueckue:



CXOJACTBO U paznuuue ¢ayH u GJIop MATEPUKOB M OCTPOBOB. DMOPHUOJIOTHUYECKHUE:
CXOACTBA M pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB I03BOHOUYHBIX. CpaBHUTEIHHO-
AHATOMUYECKHE. TOMOJIOTMYHBIC, AHAJOTWYHbBIC, PYIMMEHTapHBIE OPraHbl, ATABU3MBI.
MouteKyIIpHO-ONOXUMHYECKHE: CXOJCTBO MEXaHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

OBomonnoHHas teopus Y. J{apBuna. [Ipennocbuiky BOSHUKHOBEHUS JAapBUHHU3MA.
JIBIOKyIIMEe CWIJIBI SBOJIIONMK BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHUE IIPH
OTPaHUYEHHOCTU PECYpPCOB, HEOMpeIeIEHHAs U3MEHYMBOCTh, 00pbh0a 3a CyIlIeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bomonun (CTD) u e€ 0OCHOBHBIC MTOJIOKEHHS.

Mukpossosnronus. [lonmynsauus kak equHUIA BUAA U 3BOJIIOLIMH.

JIBrokymue cuiibl ((hakToOphl) SBOJIOIUH BUIOB B MPHUPOIe. MyTallMOHHBIN TpoIiecc
¥ KOMOMHATHBHAs W3MEHUYMBOCTbH. [lonmynsimoHHble BOJHBI U apeid reHos. M3omsauus u
MUTPALIHSL.

EctectBennslit 0T00p — Hamnpasisiiomuid GaxkTop 3Bostoruu. opMbl €CTECTBEHHOTO
otOopa.

[Ipucnoco0neHHOCTh  OpPraHM3MOB  Kak  pe3yJbTaT  3Bojouuu. [Ipumepsl
IPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIAHOATANTAI[H.

Bun u Bunoo6pazoBanue. Kputepun Buaa. OcHoBHbIE (OpMbI BHA000pa30BaHUS:
reorpauyeckoe, FK0JIOrHUecKoe.

Makpossomorusi.  DopMbl  IBOJIIOLUHU: ¢uiernyeckasi,  AUBEPreHTHAs,
KOHBEpreHTHasi, napauienpHas. HeoOpatumocts sBomonuu. Ilpoucxoxnenue ot
HECIEUMaIN3UpOBaHHbBIX HpeakoB. IIporpeccupyromas cnenuanusanus. AanTUBHAs
paauanus.

JlemoHCcTpALIUMN:

Hoptpetst: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabnuibl U cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoJbIlu
MTO3BOHOYHBIX J>KMBOTHBIX», «ApXeonTepHKCc», «PopMbl OOpPHOBI 3a CYLIECTBOBAaHHUE»,
«EcrtecTBeHHBIl 0TOOP», «MHOrooOpasue cOpToB pacTeHui», «MHoroobpasue mopos
KUBOTHBIX»,  «llomynsuumnm», «MyTallMOHHAas  W3MEHYHMBOCTBH», «ApomMop(}O3bI»,
«Ununoagantamumn», «OOmwas aereHepauus», «JBuwxyiue cuibl 3Bofonun», «Kapra-
cxema Mapupyra nyremectBus Y. lapBuna», «bopbba 3a  CyllecTBOBaHUE»,
«[IpucnocoO0aeHHOCTD OpPTraHU3MOB, «["eorpaduueckoe BUI000pa30BaHuE»,
«IKOJOTMYECKOE BUA000PA30BAHUE.

OO6opynoBaHME: KOJUIEKLMS HACEKOMBIX C Pa3iMYHbIMM THUIIAMHU OKpacKu, Habop
IUIOJIOB U CEeMsiH, KoJuleKius «[Ipumepsl 3allUTHBIX MPUCTIOCOOJIEHUN Y KHUBOTHBIX»,
Moielib «OCHOBHBIC HAIIPABJICHHS 3BOJIIONHUN», 00bEMHAs MoJieab «CTpOSHUE TOJIOBHOTO
MO3ra II03BOHOYHBIX .

buoreorpaguyeckas kapra mupa, Kowiekuus «OopMbl COXPAaHHOCTH HMCKOMAEMBbIX
KUBOTHBIX M pacTeHUi», Monenp anmmkanus <«llepekpéct XpomMocoM», BIIaKHBIE
npenapatbl  «PazButne  HacekoMoro», «Pa3BuThe  JIATYIIKW»,  MHKpPOIIpEernapar
«Jlpo3oduna» (HopMa, MyTanuu GOPMBI KPBUTEEB U OKPACKH TEA).

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:




Jlabopatopnas pabora Nel. «CpaBHeHuE BHAOB 1O MOPQPOIOTUUECKOMY
KPUTECPHUIO.

JlabopaTopHass pabota Ne2. «OmucaHue NPUCTIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMJie.

JloHayuHble TIPEACTABICHHUS O 3apOXKACHUM JKU3HU. HayuyHble Trunoressl
BO3HMKHOBEHHUS >KM3HU Ha 3emiie. a0uMoreHe3 W MaHChepMusi. XUMHYECKash BOJIOLMS.
AOUWOTEeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHWYECKUX. DKCIIEPUMEHTAIHLHOE
MIOATBEPKACHUE XUMUYECKON IBOJIFOLINH.

Havanpubie  ostampl  Ouonormueckod  sBomonmu. [umoreza  PHK-mwupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BOZHHUKHOBEHUE MPOTOKIECTKHU. [IepBhIe KIETKH
Y UX 3BOJIIOLHS. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Paszgutne xu3Hm Ha 3emine mo spam u nepuonam. Karapxen. Apxenckas u
npotepo3oiickas 3pbl. [laneo3oiickas 3pa U €€ mepuobl: KEeMOPUNUCKUHN, OpIOBUKCKUMH,
CUJIyPUWCKHM, JI€BOHCKHN, KaMEHHOYIOJIbHBbIM, IIepMCKUM. Me3o30lckas 3pa U eé
MIEPUOBI. TPUACOBBIN, FOPCKUHN, MEJIOBOM.

Kalino3oiickas spa U €€ nepuopl: ajJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIM.

XapakTepucTuKa KiIuMMaTa M TEOJOTHMYECKHUX MpoueccoB. (OCHOBHBIE 3Tarbl
ABOJIIOIIUU PACTUTEIBHOTO U KMBOTHOTO Mupa. ApoMopd03bl y pacCTEHUN U KUBOTHBIX.
[TosiBneHne, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKkoro MHpa Kak oOTpakeHue HBoiouur. (OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbI OPTaHU3MOB.

OBOJIIOIMS YeJOBEKa. AHTPOMOJIOTUSl KaKk Hayka. Pa3BuTHe MpeacTaBlIeHUN O
MPOUCXOXKJICHUN 4YeNIOBeKa. MeTonbl M3ydeHus aHTponoreHeza. CXoacTBa M pa3ivuus
YEJIOBEKa M JKUBOTHBIX. (CHCTEMAaTHYECKOE TMOJIOKECHUE YEIOBEKa./[BMKyIIME CHIIbI
(dbakTopsl) anTpomoreHesa. HacriencTBeHHass HM3MEHUHMBOCTh M ©CTECTBEHHBIA OTOOP.
OOGmecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUM TPY/a, MBIILJICHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBH DHBOJIOLMM YEJIOBEKA: aBCTPAJONUTEKH, YeloBek
yMenbid, YenoBek npsAMOXoAsalini, YUeloBeK HEaHAEPTaAIbCKUK, YEI0BEK pa3yMHBIM.
Haxonku uckomaemMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUs, OOJACTh PacCIpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeyeckre packl. OCHOBHBbIC OOJIBIIME pachl: eBporcouHas (eBpasuiickasi),
HEerpo-aBcTpaJioniHas  (dKBaTOpUAIbHASI), MOHTONOWAHAS (a3MaTCKO-aMEepUKaHCKasl).
YepThl TPHUCTOCOOJICHHOCTH TPEACTABUTENICH UYETOBEYECKUX pPAac K  YCIOBHIM
cyuiectBoBanus. EquHCTBO yenoBeueckux pac. Kputuka pacusma.

JemMoHCcTpanum:

Hoptpetsl: @. Peau, JI. [lactep, A. U. Onapus, I'. FOpu, Y. /lapBuH.

Tabmunbl W cxeMbl: «BosaukHoBeHue CoJiHEUYHOW CHCTEMBI», «Pa3Burtue
OPraHUYECKOTO MHpa», «PacturenpHas KJIETKA», «)KuBoTHas KJIETKa»,
«IIpokapuornueckass kieTka», «CoBpeMEHHas CHUCTEMa OpPraHHUYeCcKOro MHUpa»,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa U YEIOBEKOOOPa3HBIX O0E3bsH»,
«OCHOBHBIE M€CTa MAJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,




«JlpeBHeimue  mooan», «JlpeBHue soau», «llepBpie  COBpEMEHHBIE  JIFOJU»,
«YeoBe4yeckue pachbi».

Ob6opynoBanue: Myispku «lIporcxoxaeHne yenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHJAepTaIblla, KPOMAaHBbOHIIA), CIICTKH WM W300paKCHHS KaMEHHBIX
opyauii EePBOOBITHOTO YeJioBeKa (kaMHU-YOTIIIEPHI, pyOuna, ckpeOia),
rE€OXpPOHOJIOTMYecKass TaOiuna, KOJUIeKIUs «®DOopMbl COXPAaHHOCTH  HCKOIAEMbIX
YKUBOTHBIX U PACTCHUI».

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

[Ipaktuueckass padora Nel. «M3ydeHwe uUCKOMaeMbIX OCTAaTKOB pAaCTCHUN U
KUBOTHBIX B KOJUIEKIIUSX.

DKCcKypeust «IBOJOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH
WK KPaeBeTUCCKUN My3eid).

Tema 3. OpraHusMbl 1 OKpY:Kaloias cpeaa.

OKoJjiorug Kak Hayka. 3aJadyd ¥ pa3fenbl SKOJIOTMU. MeTonbl 3KOJIOTrHYeCKUX
HUCCIIeI0OBAaHUM.

DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeasl oOuTaHUs OpPraHU3MOB. BOJHAsl, HA3€MHO-BO3IyIIHAs, IOYBEHHas,
OpraHU3MEHHas.

Okonoruueckue  ¢akroppl.  Kiaccupukauus — skoiornyeckux  (pakTopos:
abnoTuyeckne, OMOTUYECKHE U aHTPOIOTeHHbIE. [leficTBUe sKoIornuecKknx (pakTopoB Ha
OpPTr'aHU3MBI.

AbGuotnyeckue (GakToOphl: CBET, TEMIEpaTypa, BIAKHOCTh. DdoToneproausm.
[IpucnocoOnenuss opraHu3MOB K JEHCTBUIO aOMOTHYECKHX (DakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢daktopel. Buuabl OHOTHYECKMX B3aMMOACHCTBUI: KOHKYpEHLUS,
XUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapa3suTusMm, Koomepauus, MYyTyalu3M,
KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M. 3HAUCHUE
OMOTUYECKUX B3aUMOJECHCTBUN Il CYUIECTBOBAaHUS OPraHU3MOB B  IMPUPOJIHBIX
CcO00IIeCTBAX.

DKOJIOrM4eCKHe XapaKTEepPUCTUKU MOMyssaund. OCHOBHBIE MOKA3aTeId MOIYJISIIINN:
YHUCIEHHOCTh, IIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, HMPUPOCT, MUTpanus. {uHamuka
YHCJICHHOCTH TOMYJIALNU U €€ PeryJsiiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymGonpar, K. @. Pynbe, D. ['ekkens.

Tabmumsr u cxembl: kapTa «lIpupomubie 30HBI 3emuu», «Cpeasl OOUTaHUS
opranu3zMoB», «doronepuoauzm», «llonynsaunn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTU
nonyJsiuuu nHQPy30puu-Ty penbku», «lluniespie nenmu».

JlabopaTopHbIe M IpaKTHYeCKHEe PadOThI:

Jlabopartopnas padota Ne3. «Mopdoaoruueckue 0COOEHHOCTH PACTEHUM U3 Pa3HBIX
MeCT OOUTaHUS».

JlaGoparopHass pabora Ned. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca».



[Ipaktuueckass pabora Ne2. «[lomcu€T TUIOTHOCTH TOMYJSIIUI pa3HBIX BUIOB

pacTeHUN».
Tema 4. Coo011ecTBa v YKOJOTHYECKHE CUCTEMBI.
Coo0miecTBO opraHu3MoB — OwuoneHo3. CTpyKTypbl OHOLIeHO3a: BHIOBas,

npoCTpaHCTBEeHHAs!, Tpoduueckas (numieBas). Buapl-nomuHaHTHL. CBS3K B OMOIICHO3E.

DKOJIOTUYECKHE CUCTEMBI (dKocucTeMbl). [IoHsATHE 00 KOCUCTEME U OHOTEOIICHO3E.
OYHKIIMOHAJIBHBIE KOMIIOHEHTBI 3KOCUCTEMBbI: MPOJIYIEHThI, KOHCYMEHTBI, PEIYILECHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPrHH B dKocucTeMe. Tpoduueckue (NUIEBbIC) YPOBHH
skocucteMsbl. [lumeBbie nenu u cetu. OCHOBHBIE TMOKa3aTeld 3KOCUCTEMBI. Ouomacca,
MPOIYKIUS. DKOJIOTHYECKUE MUPAMUIBI: IPOAYKIUHU, YHUCIEHHOCTH, OroMacchl. CBoiicTBa
DKOCUCTEM: YCTOWUYUBOCTD, CAMOPETYJIALHNs, pa3BuThe. CyKueccus.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI O3Ep M peK. DKOCHCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIECA.

AHTpONOreHHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCHUCTEMBI.
buonornyeckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroWuuBocTH 3KOocucteM. (CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panulipl, coctaB u CTpyKTypa Ouocdepsi.
’Kusoe BemiecTBO U ero pyHkuuu. OcodeHHoCTH OUochepsl Kak ro0anbHOU SKOCUCTEMBI.
JuHamudeckoe paBHOBecHe U oOpaTHasi CBsA3b B Ouocdepe.

KpyroBopoThl BeliecTB U OMOr€OXUMUYECKHE UKl AJIEMEHTOB (yriiepoja, a3oTa).
3oHaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouocdepe 3emnau. AHTPONOTeHHbIE HM3MEHEHUs B Ouocdepe.
['moGanbHble 3KONOrHUeckue mnpodiembl. CoCylecTBOBAaHUE MPUPOJbI U YEIOBEUYECTRA.
Coxpanenue Ouopa3sHOOOpa3usi Kak OCHOBa ycrouumBocTH Ouocdepsl. (OcHOBa
pPalMOHAIBHOTO YIIPAaBJIEHUS IPUPOIHBIMH PECYPCAMH M UX MCIOJIb30BaHKE. JJOCTIKEHUS
OHMOJIOTMU U OXpaHa NPUPOJIBI.

JleMoHCTpaLuM:

[Toptpersr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupr u cxembl: «[lumeBble 1enu», <«bHONEHO3:! COCTaB M CTPYKTypa»,
«[Ipuponnbie coobmecTBa», «llenu nuranus», «kogoruyeckas nupamuaa», «buochepa
U 4YEJIOBEK», «IKOCHCTEMA IINPOKOJINCTBEHHOIO Jieca», «IKOCUCTEMA XBOWHOIO JIECa»,
«buorneHo3 BomoéMa», «ArporeHo3», «lIpumMepHBIC aHTPOIOICHHBIC BO3ACHCTBUS Ha
MIPUPOAY», «BaxKHEHIIEe NCTOYHUKH 3arps3HEHUS BO3/yXa U T'PYHTOBBIX BOJ», «[louBa —
BaXKHEHIas cocTraBisiomas ouochepsr», «PakTopsl Aerpaganuu mouB», «IlapHUKOBBIN
ahdexT», «DakTopsl PaAMOAKTUBHOTO 3arpsisHEHHs Ounocdepbr», «OOmas CTpykrypa
ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN dKpaH Ouochepsr»,
«KpyroBopot yriepoaa B Ouocdepe», «<KKpyroBopot azota B mpupoe.

OOopynoBanme: Mojenb-ammiukanuss <« TunuuHele  OUMOLIEHO3BI», TepOapuil
«PactutenbHble cooOliecTBa», KoJulekuuu «buoneHno3», «Bpeautenu BaKHEHIIMX
CEebCKOXO3SIUCTBEHHBIX KYJbTYp», TrepOapuu M KOJUIEKUIMU PACTEHUH W >KUBOTHBIX,
OpUHAAJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM TIpynmnaM ojaHoro Bujaa, KpacHas kuura
Poccuiickoit deneparuu, n300paxxeHusi OXpaHsIeMbIX BUJIOB PACTCHHUU U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOI'MHN

HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBIUBarOTCS TPeOOBaHMS K PE3yIbTaTaM OCBOCHHUS
OoOyJaromMMuCsi ~ MPOTpaMM  CpeIHero  oOmero  oO0pa3oBaHUs:  JIMYHOCTHBIM,
METaNpPEeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JAMYHOCTHBIX pe€3yJIbTATOB OCBOEHHs IpeaMmera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME COCTaBIAIONIME. OCO3HAaHUE OOYyYalolMMHUCA POCCUHUCKON
IPaKJAHCKOM WIAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSTEIBHOCTH H
CaMOONPEJEICHNI0, HAIWNYUE MOTHBAIUMM K OOYy4YEHHIO OHOJIOTHH, LEJCHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXJEHUI JMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEN U
UCTOPUYECKUX TPaTUINil pa3BUTHSA OMOJIOTMYECKOr0 3HAaHHUS, TOTOBHOCTh U CITIOCOOHOCTH
o0yJaromuxcsi pPyKOBOJICTBOBAaTbCS B CBOEH JESITENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMH CHUCTEME  OHOJIOTUYECKOro  OOpa3oBaHUs, HAJIUYKE
HKOJIOTUYECKOTO MPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh LEIH U CTPOUThH >KU3HEHHBIE
TJIaHbI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS TmpeaMera «bHONOrus» JIOCTUTalOTCsS B
€AMHCTBE Y4e€OHOU W BOCIUTATEIBHOU JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKUMH  COLUUOKYJIbTYPHBIMH, HCTOPUYECKUMH H JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOIIECTBE TpaBWIaMM W HOpPMaMH TOBEJACHUS U
CHOCOOCTBYIOT MIpoIeccCaM CaMOIO3HAHMSI, CAMOBOCIIUTAHUS U CaMOPA3BUTHSI, PA3BUTHUS
BHYTPEHHEW MO3UIMU JIMYHOCTH, NMATPUOTU3MA, YBAKEHUS K 3aKOHY U IPaBOIMOPSIKY,
YeJIOBEKY TpyJa U CTaplIeMy MOKOJICHHIO, B3aUMHOTO YBaXXeHHsI, OEpEKHOTO OTHOLLICHUS
K KyJbTYPHOMY HACIEIUIO M TPAAMIUSAM MHOTOHAMOHAJIBHOrO Haponxa Poccuiickon
®denepannu, IPUPOIE U OKPYKAIOLIEH Cpelie.

JIn4HOCTHBIE PpE3yJIbTaThl OCBOCHMS Y4eOHOro mnpenMera «bHOJOTHsS» AOJHKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOy4YarOIIMXCA  PYKOBOICTBOBATHCA
c(hopMUpPOBAHHOW BHYTPEHHEHN MO3UIMEN JIUYHOCTH, CUCTEMOU IIEHHOCTHBIX OpUCHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOUIUX TPAJAUIMOHHBIM ILIEHHOCTSIM
poccHuiickoro oOIIEeCTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa JEITEIbHOCTH B
MPOLIECCE peaAIN3alMd OCHOBHBIX HAIIPABICHUN BOCHUTATEIBbHOW NESITEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpakaIaHCKOTr0 BOCIIMTAHUS:

¢ C()OPMUPOBAHHOCTh TPAXKAAHCKOM MNO3ULMU OOYYaIOLIErocss Kak aKTUBHOIO H
OTBETCTBEHHOT'O WJIEHA POCCUIICKOT0 OOLIECTBA,;

®0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IPaBOIOPSAKA;

®TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENHHOCTH IMPHU CO3/aHUU YUEOHBIX
MPOEKTOB, PELICHUU y4eOHBIX W IMO3HABATENbHBIX 3a7a4, BBHINOJHEHUH OMOJIOTHYECKHUX
AKCIIEPUMEHTOB;



®CIOCOOHOCTh OMPENENIATh COOCTBEHHYIO MO3UIIMIO MO OTHONIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBIICHITH €€,

®YMCHUE YYUTHIBATbH B CBOMX JICHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOJIEH C pPa3HBIMH YOEXKICHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COILIMAIbHBIM TOJIOKEHHUEM,

®TOTOBHOCTh K COTPYJHHMYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJTHEHUS YUCOHBIX,
MO3HABATEIbHBIX M HCCIEI0BATENbCKUX 337a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIMIOHEHTOB TIPU OOCYKICHUU CITIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

®TOTOBHOCTbH K TYMAaHUTaAPHOM U BOJIOHTEPCKOU IEATEIBHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUA '

*COPMUPOBAHHOCTh POCCHUICKON TpakAaHCKON WJIEHTUYHOCTH, MaTPUOTU3MA,
YBAKEHHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoill, ropmoctu 3a
CBOM Kpal, cBO PoauHy, CBOM S3BIK W KYJbTYpy, IPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOr0 Hapoaa Poccuy;

®[ICHHOCTHOE OTHOIICHHE K MNPUPOJAHOMY HACJICAMI0 W MaMSITHUKAM MPUPOJIbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

®CIIOCOOHOCTh OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJIECHUE M Pa3BUTHE
OMOJIOTHH, TIOHMMaHUSl 3HAYeHUs OWOJIOTMM B TMO3HAHUM 3aKOHOB TPHUPOIbI, B KU3HU
YeJIoBeKa M COBPEMEHHOT0 00IIIEeCTBA;

eyjicitHas yOEXAEHHOCTh, TOTOBHOCTh K CiyKeHHI0O W 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

®0CO3HaHUE JYXOBHBIX IEHHOCTEW POCCUICKOTO HApOAa,;

®c(pOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHHUS;

®CIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

®0CO3HAHHKE JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OyAyIIETO;

®OTBETCTBEHHOE OTHOUIEHHE K CBOMM POJUTEIAM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 IPUHSATHA LEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUM C TPAAULUAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

®1CTETUYECKOE OTHOIICHUE K MHpPY, BKIHOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUIA;

¢ [IOHUMAHUE SMOLIMOHAIBHOTO BO3/IEUCTBUS KUBOU MPUPOIBI U €€ LICHHOCTH;

®TOTOBHOCTh K CAaMOBBIPOKEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5)¢puznyeckoro BocnuTaHusA, (OPMHPOBAHHUS KYJbTYPbl 3I0POBbSI M
IMOLMOHAJIBHOIO 0JIArONOJIY YU

®[IOHMMAaHUE M pean3alus 3I0pOBOro M 0Oe30macHOro odpasza >KU3HU (30pOBOE
MUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX IMPaBUJ W HOPM, COAJIAaHCUPOBAHHBIN PEXKUM
3aHATHH M OTIBIXA, PEryJIsipHas (pU3UUecKas aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO M
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;



®[IOHMMAaHHE LIEHHOCTH MPaBWJI MHAWBUAYAJIbHOIO U KOJUIEKTUBHOIO OE€30MacHOro
NOBEJICHUS B CUTyalMsAX, YTPOXKAIOIMNX 30POBBIO U )KU3HH JIIOACH;

®0CO3HAHHUE TOCICACTBUI W HENPUATHS BPEIHBIX MPHUBBIYCK (YIOTpEOICHHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHUSI);

6) TPy10BOIr0 BOCIIUTAHMS

®TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0II00UE;

®rOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJIOTMYECKOM M  COLMAIbHOM
HaIpaBJIE€HHOCTH, CHOCOOHOCTh HHHIMHPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO I€ATEIbHOCTD,

eUHTEpPEC K pAa3NIUYHBIM cdepaMm MpodeccuoHANbHON JeATENbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedl mpodeccun U peann3oBbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI;

®TrOTOBHOCTh M CIOCOOHOCTh K 0Opa30BAHMIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH
BCEH KU3HU,

7) IKOJIOTHY€CKOTr0 BOCIIUTAHUSA .

®5KOJIOTUYECKH 11€71eCO000pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHMKY >KU3HU Ha
3emuiie, OCHOBE €€ CYyIIECTBOBAHUS;

®[IOBBIIIEHUE  YPOBHS  JKOJOTMYECKOW  KyJbTYphl: NPUOOpPETEHUE  OIbITa
IUIAHUPOBAHMS TOCTYNKOB M OLICHKHM MX BO3MOXHBIX MOCIEACTBUH I OKPYKAIOIIEH
Cpelbl,

®0CO3HAaHUE TIJ00AJBLHOTO XapakKTepa HSKOJIOTMYECKUX MpodiieM U TyTel ux
pelieHus,

®CII0COOHOCTh MCMOJb30BaTh MPUOOpETaeMble MPU U3YYEHUU OUOJIOTMH 3HAHUS U
YMEHHs MPU PELICHUU MPOOJIEM, CBSI3aHHBIX C PALMOHAIBHBIM IMPHUPOAOINOI30BAHUEM
(cobnroeHue paBHII MOBENEHUS B TIPUPOJIC, HAIIPABICHHBIX HA COXPAaHCHHE PAaBHOBECHUS
B DKOCHCTEMAX, OXpPaHy BHIIOB, SKOCHCTEM, OHOC(eEpHI);

®AKTUBHOE HENPUATHE ACHUCTBUMN, INPUHOCILIMX BpeX OKPYXKAIOLIECH INPUPOIHOU
cpele, YMEHHE NPOTHO3UPOBATh HEONArONpHUSATHBIE HKOJIOTHYECKUE TMOCIEACTBUS
MPEeANPUHUMAEMbIX IEUCTBUI U MPEOTBPAILATh UX;

®HAJIMYUE PA3BUTOrO0 HKOJIOTMYECKOTO MBINUICHHS, SKOJIOTMYECKON KYJBTYpHI,
OIBITA JIEATEILHOCTH 3KOJIOTMYECKOW HAIPaBIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS UMU
B [T03HABATEJIbHOM, KOMMYHUKATUBHOW U COL[UAIIBHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON JEATENbHOCTH 3KOJOTUYECKON HANPABIEHHOCTH;

8) IeHHOCTH HAYYHOT0 MO3HAHMS:

e cpOPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKHM W OOIIECTBEHHOM MpPaKTUKH, OCHOBAaHHOTO Ha JHUANIOTe KYJIbTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

®COBEpUICHCTBOBAHUE SI3bIKOBOM M YMUTATEJIIbCKOM KYJBTYpbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA,

e[IOHMMaHUE creuupuku OUOJOTMM KaK HayKd, OCO3HaHus e€ pojau B
(GOpMHUpPOBAaHMK  pPALMOHAIBHOTO  HAYYHOIO  MBILUICHHUS, CO3JaHUU  LEJIOCTHOIO
IpeCTaBlIeHus] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI, YeTOBEKA U 00IIECTBa,



B IIO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEH U peIlIeHnH IpoOieM COXpaHEHUsI TPUPOIHOTO
paBHOBECHS;

e yOEXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMM [IJI1 COBPEMEHHOW I[MBUJIU3ALINHU:
oOecrieyeHUsT HOBOTO YPOBHS Pa3BUTHS MEAMUIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJEMbI pPa3BUTHUS YEJIOBEUECTBA,
MOMCKa MyTeH BbIXOJa U3 MI00ATbHBIX HKOJIOTHYECKUX MpodsieM 1 obecriedeHuns nepexoaa
K YCTOWYMBOMY pAa3BUTHUIO, PALMOHAIBHOMY MHCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaH/IaPTOB KU3HU;

®3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHUHN B LIENSAX MOBBIIICHUS
oOlIel KyJbTYphl, €CTECTBEHHO-Hay4YHOH TIpaMOTHOCTH, KaK COCTaBHOW 4YacTu
(yHKUIHMOHAIBHOM rpaMOTHOCTH oOyJarouuxcst, popMupyemMon pu u3y4eHu OUOJIOruHy;

®[IOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJb30BATh MOJIydaeMble 3HAHMS ISl aHalu3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOLIET0 MHpa U NPOUCXOAAIIMX B HEM H3MEHEHUH, yMEHHE JellaTh
00OCHOBaHHBIE 3aKJIIOYEHHSI HA OCHOBE HAayUHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LENbIO
IIOJIYYEHUS JJOCTOBEPHBIX BBIBOJIOB;

®CIIOCOOHOCTh  CAMOCTOSITEJIBHO ~HMCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS I
peteHust Ipo6sieM B peaTbHBIX JKU3HEHHBIX CUTYAIINAX;

®0CO3HAHHWE IIEHHOCTH HAyYHOM JIeAT€NbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IPOEKTHYIO ¥ HUCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIHO U B TPYIIIIE;

®TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHMUIO,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJOTHMM B COOTBETCTBUU C >KM3HEHHBIMU
OTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbie pe3yiabTaThl OCBOCHHS ydeOHoro mpenmera «buomorus»
BKJIIOYAIOT.:  3HaUYMMble JUIi  (DOpMUPOBAHHS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUTMHAPHBIE  (MEXNpeaMeTHbIe) OOICHAYYHBIC IOHATHS, OTpaKaroIIne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTICU(PUKY METOI0B MO3HAHUS, UCIIOJIH3yEMBbIX B
€CTECTBCHHBIX HayKax (BEIIeCTBO, SHEPIHsl, SBJICHUE, MPOIIECC, CHCTeMa, HayYHBIN (akKT,
NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHHUE, HAOJIOJCHUE,
U3MEpPCHHE, OKCICPUMEHT W  JIPYruX), YHUBEpcalbHble  yd4eOHBIE  JICHCTBUS

(mo3HaBaTesbHBIC, KOMMYHUKATHUBHBIE, pETyJISATUBHBIC), oOecreynBaroye
dbopmupoBanue  (GYHKIMOHATIBHOM  TIPAMOTHOCTH M COIMAJIBHOW  KOMIIETEHLIUU
oOyyaronmxcs, CIIOCOOHOCTH oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUECKHIE 3HAHUS U YHUBEPCAIbHbIC YUCOHbIC JCHCTBUS
B [103HABATEJIbHON U COLUAIIBHOM ITPAKTHUKE.

MeranpenMeTHble  Pe3yJIbTaThl  OCBOCHMSI  MPOTPAMMBI  CPEIHETO  OOIIEro
0o0pa3oBaHMsI TOJDKHBI OTPAKaTh:

OBJaieHne YHHBEPCATbHBIMH YUeOHBIMH NMO3HABATEILHBIMU J1eHCTBUSIMH:
1)6a3oBble JJOrHYecKHe AeiiCTBUSI:



®CaMOCTOSITEBHO (POPMYITHPOBATh U AKTyaIU3UPOBATh MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

®ICTIOJIH30BATh MPU OCBOCHUU 3HAHWHN MPHUEMBI JIOTHUECKOTO MBIIUICHUS (aHau3a,
CUHTE3a, CpaBHEHUs, KiacCU(pUKaIKU, 0000IIEHNs), pACKPHIBATh CMBICI OHOJIOTHYECKHUX
MOHATUH (BBIACNATh WX XapakTepHbIC NPU3HAKH, YCTAHABIMBATH CBS3U C JPYTUMH
HOHATHSIMH);

®OIIPEACIIATD LIETU ACSITENBHOCTH, 33/1aBasl IAPAMETPhl U KPUTEPUU UX TOCTHXKECHMUS,
COOTHOCHUTB PE€3YJIbTaThl I€ATEIbHOCTH C MOCTABJIEHHBIMU LEJISIMH;

®ICIIOJIb30BATh OMOJOTMYECKUE MOHATHS ISl OOBbACHEHHS] (DAaKTOB W SIBICHHI
YKUBOM IIPUPOBI,

®CTPOUTH JIOTUYECKUE pacCykcHUs (MHAYKTHUBHBIC, JICTyKTUBHBIC, 10 aHAIOTHH),
BBISIBJSITh  3aKOHOMEPHOCTH W NPOTUBOPEYHS B  PacCMaTpPUBAEMBIX  SIBICHMSX,
(opMyIMpPOBATH BBIBOJIbI U 3AKJIIOUEHUS;

®[IPUMEHATh CXEMHO-MOJEJIbHBIE CPEACTBA I NPEJCTABICHUS CYLIECTBEHHBIX
CBA3€H M OTHOIICHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOTO POJia, BBISIBIEHHBIX B PA3IMYHBIX HH(HOPMAIIMOHHBIX HCTOYHUKAX;

epa3palaThiBaTh IIJIaH pPEIICHUs NpoOJieMbl € YUYETOM aHaIW3a HMEIOLIUXCS
MaTEpHUAIBHBIX 1 HEMATEPUAIbHBIX PECYPCOB,;

®BHOCHUTHh KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKHU NOCIEACTBUN JEATEIBHOCTH;

®KOOPAMHUPOBATH U BBIMOJHATH PaOOTy B YCIOBUSX PEATbHOIO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBUS;

®pa3BMUBaTh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TelCTBHUS:

®BJIAJIETh HABBIKAMHU Yy4E€OHO-HCCIIEIOBATEIbCKOM W MPOEKTHOM NEATEIbHOCTH,
HABBIKAMM pa3pelieHus: mpo0ieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaAMOCTOATEIbHOMY
MOMCKY METOJIOB pPEIIeHUS MPaKTUYECKUX 3aJlad, NPUMEHEHHUIO Pa3Iu4YHbIX METOJ/IOB
MO3HAHUS;

®1ICII0JIb30BATh PA3JINYHBIE BUBI AEATEIBHOCTH I10 NOJYYEHUO HOBOTO 3HAHMSI, €T0
MHTEPIIPETaLNY, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTyalUsiX, B TOM YHCIIE
IpU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

epopMUpOBaTh HAyYHbId THUIN MBILUIEHUS, BJIaJE€Th HAYYHOM TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMU,

®CTaBUTh U  (QOpMYJIUpPOBaTH COOCTBEHHbIE 3aJaud B  00pa3oBaTENIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

® BBLISBJISITH TPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJU3HpPOBATh 3a]a4y, BIABUTATh
TUIOTE3y €€ peleHus, HaXOAUTh apryMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MAPAMETPhI U KPUTEPUU PEILLICHNUS;

® AHAJIM3UPOBATH TMOJYYEHHBIE B XOJI€ PEUICHUS 3a/auyd Pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

® 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

®OCYIIECTBIIATh LEJICHANPABICHHBIA IOUCK TIEPEHOCa CPEICTB M CIHOCOOOB
NEelcTBUS B MPO(ECCUOHAIBHYIO CPEAY;



eyMETh TICPCHOCUTh 3HAHWUSA B TO3HABATEIBHYI0 M TIPAKTUYECKYIO OO0IacTH
KU3HEICATCITLHOCTH;

®yMETh MHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

®BBLIJIBUTAaTh HOBBIC WJIEH, TMpEJUIaraTbh OPUTHHAIBHBIC TOJIXOJAbl W PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) padoTta ¢ uHpopManHeii:

®OPHUCHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHGPoOpManuu (TEKCTe y4eOHOro
MocoOus, HAYYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIOBApsSIX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHATU3UPOBAaTh HH(OPMALIUIO Pa3IMUHBIX
BUJIOB W (OpPM TIPEICTaBIICHHUS, KPUTHUYECKH OIICHWBATh €€ JOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTH;

e opMyIHPOBATH 3aIIPOCH] U MPUMEHATH PA3JIMUHbBIE METO/bI MPU MOUCKE U 0TOOpE
Oumosiorunyeckor nHGpopMaIuu, He0OX0IMMOM IS BBITIOTHEHUS YICOHBIX 3a/1a4;

erpuoOpeTaTh  OMBIT  HWCIIOJB30BAaHUSA  WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO WCIIOJb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

®CaMOCTOSITEILHO BBIOUPATh ONTUMATBHYIO (DOPMY MpeCTaBICHUS OMOIOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TUarpaMMbl, TAOJIHUIBI, PUCYHKH U IPYTOE);

®ICII0JIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU paboOTEe ¢ OMOJIOrMYECKOM
uH(pOpMaIMell: TPUMEHATh XUMHUYECKHE, (PU3NYecKkne M MaTeMaTHYeCKHe 3HAKU H
CUMBOJIBI, popMyJibl, a00OpeBUATYPY, HOMEHKJIATYPY, UCIIOIb30BaTh U MPeoOpa3oBbIBATh
3HaKOBO-CHUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

®BJIAJICTh HABBIKAMHU PACIO3HABAHMS W 3allUThl WUH(POpMaLMU, UHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) o01eHue:

®OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEX cdepax >KU3HH, aKTUBHO y4acCTBOBATHh B
JIMAJIOTe WU JUCKYCCHU IO CYIIECTBY 00CYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJICHHS OTHOCHTEIHHO BBITIONHEHHS MpeiaraéMoi 3aJadd, YIUTHIBATh
MHTEPECHI M COTJIACOBAHHOCTD MO3MUIIMIA APYTUX YUYACTHUKOB JUAJIOTa UITH JUCKYCCHH);

epacro3HaBaTh HEBEpOATbHBIE CpeAcTBa  OOIIEHWS, MMOHUMATh 3HAYCHHE
CONMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTyamuii, yMeTb
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

®BIAJCTh PA3TUYHBIMU CIOCOOAMH OOIICHWS ¥ B3aWMOJCWUCTBUSA, IOHUMATh
HaMEpPEHUsl IPYTHUX JIOJCH, MPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOSCETHHKY W B
KOppEeKTHOU popme PopMyTUpOBaTH CBOM BO3PAKCHHS;

®pa3BEPHYTO M JIOTUYHO W3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTD!

®[IOHMMATh W WCMOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl MpU pelieHUd OUOJIOTUYECKOW mpoOaeMbl, OOOCHOBBIBATH HEOOXOIUMOCTH
NPUMEHEHHs TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIIeHUH YaeOHO 3a1auw;



®BBLIOMpATh TEMATUKy W METOJbl COBMECTHBIX JEHCTBUU C Y4YETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKIOr0 YWICHA KOJIJIEKTUBA,

®[I[PUHUMATh L[EJIM COBMECTHOU AEATEIbHOCTHA, OPTAaHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA IO €€ NOCTUKEHUIO: COCTABJIATh IUIAH JCUCTBUH, PACIPENCIATh POJIU C YUETOM
MHEHUU yYaCTHUKOB, OOCYK/JIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

®OI[CHMBATh KauyeCTBO CBOETO BKJAJA U KAXJOrO0 YYaCTHHKA KOMAaHJIbI B OOIIMIA
pE3yNbTaT MO pa3paboOTaHHBIM KPUTEPHSIM,

e[Ipe/ylaraTb HOBBIE MPOEKThI, OLECHUBATh MIACU C TIO3MIMHA HOBU3HHI,
OPUTHMHAIIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

®OCYILECTBIIATH ITO3UTUBHOE CTPATETUUYECKOE MOBEICHUE B PA3JIMYHBIX CUTyalUsIX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OBiaieHUe YHMBEPCAJBHBIMH PEryJIsITHBHBIMH 1eHCTBUSIMH

1) camoopranu3amus:

®ICII0JIb30BATh OMOJIOTMYECKUE 3HAHMS JIs1 BBISBJICHUS MPOOJIEM U UX PEILICHUS B
KU3HEHHBIX U YYEOHBIX CUTYalUsX;

®BLIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11eJIEBbIE M CMBICIOBBIE YCTAHOBKHU B
CBOMX JCUCTBHUAX M IOCTYNKAaxX IO OTHOUIEHUIO K XMUBOM MPUPOJE, CBOEMY 310POBBIO U
30POBBIO OKPYIKAIOLIUX;

®CaMOCTOSITENIBHO  OCYLIECTBIIATh IO3HABATENIBHYK) JACATEIBHOCTh, BBISBISITH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

®CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PELICHHs] MPOOJIEMbl C Y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPENIOUYTEHUH;

® 1aBaTh OLICHKY HOBBIM CUTYAaLUsM;

®pacUIMPSITh pAMKH Y4E€OHOr0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHH;

e/[€JIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

® OIICHUBATh MPUOOPETEHHBII OMBIT;

eCroco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYAUIIMU B Pa3HbIX
00JacTsAX 3HAaHUM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

®[aBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

®BIIAJICTh HABBIKAMHU TO3HABATENHLHON PEQIIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIATENIBHBIX NPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BaTh
puEMBI pedIeKCHH JIJIsl OLICHKU CUTYAIlMH, BBIOOpa BEPHOTO PEILLICHNUS;

®yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

®[IDUHMMATh MOTHBBI M apryMEHTBhl JPYTrUX IpU aHAIU3€ pE3yJbTaTOB
NEATEIIbHOCTH;

3) npunsiTHe ceds1 M APYTruX:

®[IPUHUMATH ce0s1, TOHMUMAsi CBOM HEJOCTATKH U JOCTOUHCTBA;



®[IpUHMMATh MOTHUBBI W AapPryMEHTBl JPYyIMX IIPH aHAINW3E pe3yJIbTATOB
NEATEIbHOCTH;

e [IpU3HABATh CBOE MPABO U MPaBO JIPYTUX Ha OLIMOKY;

®pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € O3UIMH JPYrOro 4ejloBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmertHsie pe3yibTaThl ocBoeHUs mporpamMmmbel COO mo O6uonorun Ha 6a3oBOM
YPOBHE BKJIIOUAIOT crenuduueckue s ydeOHoro mnpenmera «buonorus» HaydHbIE
3HaHUS, YMEHUS U COCOObI IEHCTBUI IO OCBOCHUIO, MHTEPIPETAIIMH U MPEOOPa30BAHHIO
3HAaHUHU, BUJABI JEATEIBHOCTU MO MOJYYEHHUIO HOBOI'O 3HAHMSA W NPUMEHEHUIO 3HAHUU B
pa3IMyYHBIX Y4EeOHBIX CHUTyallUsX, a TakK€ B pealbHbIX >KU3HEHHBIX CHTyalUsX,
CBSI3aHHBIX C Ouojorueil. B mporpamme mnpeameTHble pe3ysbTaThl MPEICTABICHBI IO
rogam oO0y4eHus.

[IpenMeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPAXKATh:

eC(OPMUPOBAHHOCTh 3HAHUI O MECT€ M POJU OHOJIOTMM B CUCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPa M HAyYHOTO MHPOBO33PEHHSA, O BKIJA/IE POCCHMCKUX U 3apyOe’KHBIX
y4E€HBIX-OUOIOTOB B pa3BUTHE OUONOTHH, (DYHKIIMOHATEHON TPAMOTHOCTH YEJIOBEKa IS
pelLIeHUs )KU3HEHHBIX 33/1a4;

®yMEHHUE PACKPBIBATh COJICpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHSTUM: JKU3HB,
KJIeTKa, OpraHu3M, Meradonn3M (0OOMEH BEIIECTB W MPEBpAIICHUE dHEPTUH), TOMEOCTa3
(camoperymnsaius), ypOBHEBash OpraHU3allUsl KHBBIX CHCTEM, CaMOBOCIIPOW3BEICHHE
(penpoayKius), HACIEACTBEHHOCTh, H3MEHUNBOCTh, POCT U Pa3BUTHE;

eyMECHHE H3Jlarath  OWOJIOTHYECKHE Teopud  (KJIETOYHAs, XPOMOCOMHas,
MyTalMOHHAsI, LEHTpalbHAs JOrMa MOJEKYIApHOW Owosoruu), 3akoubl (I'. Mengens,
T. Moprana, H. 1. BaBuioBa) u y4deHust (0 mMEHTpaX MHOTOOOpa3usi M MPOUCXOXKICHUS
KyJIbTypHBIX pactennid H. U. BaBuioa), ompenensrs rpaHUIbl WX NPUMEHUMOCTH K
KABBIM CHCTEMAM,;

eyMEHHE BJIAJE€Th METOJAMH HAy4YHOI'O TO3HAHUS B OWOJIOTMU. HAOIIOJEHUE U
ONMCAaHUE JKHMBBIX CHCTEM, IPOLUECCOB M SBICHMI, OpraHu3auus ¢ MPOBEIACHUE
OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIJIBMKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTHU
MEXIY HUCCIENyeMbIMU  BEJIMYUHAMH, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTAaTOB,
WCIOJIb30BaHHBIX HAYYHBIX IOHSATHUW, TEOPUM MU 3aKOHOB, YMEHHUE JeJaTh BBIBOAbI Ha
OCHOBAHUHU IOJIYYEHHBIX PE3YJIbTATOB;

®YMEHUE BBIACIATh CYIIECCTBEHHBIE MPU3HAKA BHUPYCOB, KIETOK IPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMEHa BEILECTB W NPEBpAILECHUS SHEPIUM B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOro U
HPHEPreTUYecKoro  oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a, OIUI0J0TBOPEHHS,
Pa3MHOXCHUS, HHIUBUIYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTCHE3);

®yMEHHUE TMPUMEHSITH TOJYYCHHBbIC 3HAHUS JJIs OOBSICHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl IPUHSATUA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOW KU3HU C



1esIbl0 o0ecredeHnst Oe30MacHOCTH CBOETO 3/I0POBbS M 3[J0POBBSI OKPY’KAIOLIUX JIIOJIEH,
COOMIOICHUS HOPM TPaMOTHOTO TIOBEJCHHUS B OKpY’Kalolled MpUPOJAHON cpene,
MOHMMAaHHE HEOOXOIMMOCTH HCIONb30BaHUS JOCTHXKEHUN COBPEMEHHOW OWOIOTMH U
OMOTEXHOJIOTH IS pallMOHATILHOTO MPUPOAONOIB30BaHNUS;

eyMEHHE PEIIaTh JEMEHTApHBIC TEHETUUYECKUE 3a/1adll HA MOHO- M TUTHOPHIHOE
CKpeIllMBaHUE, CIICTJICHHOE HAacleJJOBaHWEe, COCTaBJISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUS JUIS MTPeICKa3aHus HaCIeOBaHUS TPU3HAKOB y OpTraHU3MOB,

e yMEHHE BBITIOJHSATH JIA0OPATOPHBIC U MPAKTUYECKHE PabOThI, COOMI0IaTh MpaBHIIa
pu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

eyMEHHE KPUTUYECKH OICHMBaTh W  HMHTEPIPETUPOBATH  HH(OOPMAIUIO
OMOJIOTHYECKOTO COJEpXKaHMs, BKIIIOUYAIONIYIO TICEBJOHAYYHBIE 3HAHHS W3 PA3IUYHBIX
UCTOYHUKOB (CpeicTBa MAaccoBOM HMH(OpPMAIMU, HAYyYHO-TOMYJIAPHBIE MAaTepHalIbl),
THYECKHE  acCMeKThl COBPEMEHHBIX  HCCIENOBAaHWN B  OWoONOTMH, MEAWIIMHE,
OMOTEXHOJIOTHMH,

eyMEHHE CO3/7aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHMS, 0000IIast
Ouonornueckyro MHPOPMAIUI0 U3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUWHBIN anmnapar GHOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh!

eCpOPMUPOBAHHOCTh 3HAHUM O MECTE€ M POJU OHOJIOTMM B CUCTEME HAy4YHOTO
3HaHUS E€CTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
KapTUHBI MHUPAa M HAYYHOTO MHPOBO33pPEHHUSA, O BKIAJIE POCCHUMCKUX U 3apyOe’KHBIX
y4E€HBIX-OUOJIOTOB B pa3BUTHE OUOJIOTHH, (YHKIIMOHATHLHON TPaMOTHOCTH YeJIOBEKa JUIs
pelLICHUs )KU3HEHHBIX 33/1a4;

eyMECHHUE PaCKpbIBaTh COJEpKaHUE OMOJOTHMUYECKUX TEPMHHOB U TOHSTHUU: BU],
HOMYJISIUS,, TEHO(QOHJ, DBOJIONMS, MABWKYyImUE CWIbl  ((aKkTopsl)  SBOJIIOINUH,
IPUCIOCOOJICHHOCTh ~ OPraHU3MOB,  BHUJI000pa30BaHME, HKOJOrMYecKue  (HaKTopHI,
DKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLEHTbI, LENU NUTaHUS, DKOJIOTHYEcKas
nupamMujia, OuoreoieHos, ornocdepa,

eyMCHHE H3JIaraTh OHOJOTHYECKHe Teopuu (dBosrorioHHas teopus Y. JlapsuHa,
CHHTETHYECKAsl TEOPHSI SBOJIIOINH), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXO/ICTBA
K. M. bapa, yepenoBanus INIaBHBIX HampasieHUd u mytei 3Bosonuu A. H. CeBepiiosa,
yaenuss o omochepe B. U. BepHajickoro), onpenensiTh T'paHUIBI WX MPUMEHHUMOCTH K
JKUBBIM CHCTEMAM,;

eyMEHUE BJIAJETh METOJAMH HAy4YHOrO MO3HAHUA B OWUONOrMuU: HAOIIOJEHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IIPOLECCOB M SBIICHWI, OpraHu3alvs W IPOBEIACHUE
OMOJIOTUYECKOTO DJKCINEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXAY HUCCIEAyEeMbIMH  BEIMYMHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3yJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IOHSTUWA, TEOPHUM M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOABI Ha
OCHOBAHUH INOJIYYEHHBIX PE3YJIbTATOB;

®yMEHHUE BBIICIATH CYIIECTBEHHbIE TIPU3HAKH CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB!
BUJIOB, TMOMYJSALUUNA, TMPOAYUEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OHOre€OolEeHO30B U
HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB. HACJIEACTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOIO



otOopa, BUI000pa30BaHUs, IPUCTIOCOOIICHHOCTH OPTaHU3MOB, JEUCTBHUS IKOJIOTHMUECKHUX
(dakTOpOoB Ha OpraHU3MBI, MEPEeHOCAa BEIIECTB W IOTOKA HHEPTUU B IKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUN B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U
OMOTeOXMMHUYECKHX ITUKIIOB B Onocdepe;

eyMCHHEC TMPUMCHSATH TIOJYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJIOTHYCCKUX
IIPOIIECCOB U SIBJICHUH, JUIS MPUHATHS NMPAKTHUSCKUX PEIICHUNA B TTOBCEAHEBHOMN JKU3HU C
esbi0 o0ecredeHnst OE30MacHOCTH CBOETO 3/I0OPOBBS M 3J0OPOBBSI OKPYKAIOIIUX JIFOJICH,
COONIOICHUST HOPM TPaMOTHOTO TIIOBEJCHHS B OKpYXKaloIlel MPUPOJHON cpene,
MOHUMaHUE HEOOXOJAMMOCTHU MCIIOIb30BAHUS JTOCTUKEHUN COBPEMEHHOW OMOIOTHU IS
PaIlMOHAIIBHOTO MPUPOIOTIONB30BAHMUS,

eyMEHHE peIIaTh JJIEMEHTAPHBIC OHOJIOTMYECKUE 3a7add, COCTABIIATH CXEMBI
MIEpPEeHOCa BEIECTB U SHEPTHH B SKOCUCTeMaXx (IICTH MTUTaHUS);

e yMEHHE BBITIOJIHATH J1a00paTOpHBIE U MpaKTHIeCKUue paboThl, COOM0ATh MTpaBUIa
pu paboTte ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAaHHEM,

®YyMCHHE KPUTHYECKH  OIEHWBATh W  HWHTEPHPETHPOBATH  HH(POPMAIIUIO
OMOJIOTUYECKOTO COJEpIKaHMs, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHS W3 Pa3IAYHBIX
UCTOYHUKOB (CpelacTBa MaccoBOW HH(OpPMAIMK, HAYYHO-TIOMYJIIPHBIC MaTepHalIbl),
paccMaTpuBaTh TI00aTBHBIE JKOJOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHONICHHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

eyMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIC COOOIICHHS, 000O0IIas
OMOJIOTHYECKYI0 MH(POPMAIUI0 M3 HECKOJbKHX HCTOYHHKOB, TPAMOTHO WCIIOIH30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.



TemaTuuyeckoe NJIAHUPOBAHUE

10 KUIIACC
Ne HaumenoBan | Becer | KostuyecTtBo | Di1eKTpOHHBIE
n/m | e pa3aesioB | 0 4acoB (madpoBbie)
U TeM KP P oOpa3oBareJibHbIEC
MPOrpaMMBbl pecypchl
1. | buonorus kak bubnuoreka IJOK
HayKa https.//m.edsoo.ru/7f41c292
: ZII?;:I:;I;H nux |2 2 bubnmorexa LHOK
https.//m.edsoo.ru/7f41c292
OpraHu3aIus
3. | XumMuueckuit
COCTaB M 1 1 bubnmoteka [JOK
CTPOCHHE https.//m.edsoo.ru/7f41c292
KJICTKH
4 ilf{lgil;e)ﬂemen 3 3 bubnuoteka [JOK
https://m.edsoo.ru/7f41c292
KJICTKH
5. | PasMHOXeHUE
EHI{I/IBI/II[yaJ'IB 6 6 bu6mnorexa IJOK
https.//m.edsoo.ru/7f41c292
HOE pa3BUTHE
OpraHU3MOB
6. | Hacnencreen
HOCTb U 5 5 bu6mnorexa [JOK
U3MEHYHBOCT https://m.edsoo.ru/7f41c292
b OPTaHU3MOB
7. | Cenexuus
OollfélliiMOB' 3 3 bubnuoreka [JOK
https.//m.edsoo.ru/7f41c292
OMOTEXHOJIOT
17031
8. | PezepBHoe 3 3 bu6moteka [{JOK
BpeMsi https.//m.edsoo.ru/7f41c292
OBIIEE 34
KOJIMYECTBO 1
YACOB I1O0
ITPO'PAMME




11 KJIIACC

Ne HaumenoBan | Becer | KosiuuecTtBO | Di1eKTpPOHHBIE
n/m | me pa3neyioB | o 4acoB (madpoBbie)
U TeM o0pa3oBaTeJibHbIE
MporpamMmabl KP P | pecypest
1. | OBoTOIIMOHH 9 bu6mnorexa [JOK
ast OMOJIOTHsI https://m.edsoo.ru/7f41cc74
2. | Bo3HUKHOBEH
He 1 PasBATHE | g bubnuorexa [JOK
KU3HU Ha https.//m.edsoo.ru/7f41cc74
3emie
3. | Opranusmsl u
bu6mnorexa [JOK

OKpysKaromas | 5 https://m.edso0.ru/7f41cc74

cpena
4. | CoobmiecTBa
n 9 bu6mnorexa IJOK
IKOJIOTUYECKU https://m.edsoo.ru/7f41cc74
€ CHCTEMBI
5. | PezepBHoe 5 bubmuoreka [JOK
BpeMsI https.//m.edsoo.ru/7f41cc74
OBUIEE
KOJIMYECTBO 3
YACOB I10

[TPOI'PAMME
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