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YacTtHoe o01ieo0pa3oBarenbHOe yupexaenue «Jlotoc»

AHHOTanus K padounM nporpammam no 6mosoruu B 10-11 kiaaccax

1. MecTo y4yeGHOro npeaMera B CTpPYKType OCHOBHOI 00pa3oBaTe/ibHOii
NpPOrpaMMmblI:

e y4eOHsIii mpeamet «buonorus» va stane COO n3yyaeTcs B CIEAYyIOMIEM 00beEMe:
10 knacc — 34 vaca
11 knacc — 34 vaca

OO011ee KOIUUYECTBO — 68 4acoB.

® OCHOBHOE coJiep)KaHue yueOHoro npeameTa «buonorus» Ha cTyneHu
cpennero oobmiero oopazoBanusi (COO) COOTBETCTBYET COACPKATETLHOMY
pazneny ocHOBHOM obOpazoBarensHOM porpammbl HOY «Jlotocy» B wactu «IIporpammer
OTJICITBHBIX YUCOHBIX MPEAMETOB, KYPCOBY.

2. HopmaTtuBHasi 0CHOBA Pa3paboTKH MPOrpaMMBbl.
1) ®enepanbublii 3ak0H "O6 o6pazoBanuu B Poccuiickoit @eaepanun” N273-D3 ot 29 gexabps
2012 roma
2) denepanbHBIA TOCYAAPCTBEHHBIN 00pa30BaTEIBHBIM CTAHIAPT OCHOBHOTO OO0IIEero
obpazoBanus (PI'OC COO)
3) OOIT COO YOV «JloTocy.
4) YMK U.H.ITonomapéBoii (6uosorus-10, 6uonorus-11).

3. Pe3yabTaTbl 0CBOEHHSI MpeAMeTa OCHOBHOI 00pa3oBaTe/ibHOIi MPOrpaMMBbl.
B xone uzyuenus npeamera «OMOJIOTHS Ha ATAre POMEXKYTOUHOMN aTTeCcTallii UCIIOIb3YIOTCS
cienyomre (GopMbl KOHTPOJIS: TPOBEPOYHBIE, TPEHUPOBOYHBIE, TUATHOCTHUECKUE, TECTOBbIE
paboThl; o okoHYaHuto mporpaMmbl COO 1o 6uosioruu (6a30BbI YPOBEHB) BBITYCKHHKAM
MpeyiaraeTcs BHIMOJIHEHUE JUAarHOCTUYECKO# (MTOroBoit) padotsl B popmate BIIP; o
okonuanuto nporpammbel COO no 6uonoruu (mpoduIbHBINA YPOBEHb) BHITYCKHUKAM

MpeyiaraeTcs BHIMOJIHEHUE JUAarHOCTUYECKO# (MTOroBoit) padotsl B popmate EI'D.

OnenuBanue paboThl MpoBoUTCs Ha ocHOBe TpeboBaHuit @I'OC Kk mpeaMeTHBIM pe3ylbTaTaM

HU3YUCHUA OMOJIOTHH.

B pesyabTaTe usyuenusi yueoHoro npeamera «buosorus» Ha ypoBHe cpeHero ooiero
o0pa3oBaHus:

BpinyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

—  packpbIBaThb Ha NIpUMepax pojib OHOJOrMH B ()OPMHPOBAHUU COBPEMEHHOW Hay4HOM

KapTUHBI MUpa U B HpaKTquCKOﬁ ACATCIIBHOCTHU J'IIOI[CIZ;
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— TIOHMMATh WM OIHKCBHIBAaTh B3aMMOCBSI3b MEXIy €CTECTBCHHBIMU HayKaMH: OHMOJIOTHEH,
(bU3MKOH, XMMHUEH; YCTaHABIMBATH B3aUMOCBSI3b MPUPOIHBIX SIBICHUI;

— TOHHMMATh  CMBICJ, pa3jidyaTh U  ONHCHIBaTh  CUCTEMHYIO  CBSI3b  MEXAY
OCHOBOIOJIAralOIIUMU  OMOJIOTUYECKUMH TOHATUSMM: KJIETKa, OpraHu3M, BHJ, SKOCHUCTEMA,
ouochepa;

—  UCHOJIb30BaTh OCHOBHBIE METOJbl HAayYyHOTO II03HAHUSA B Y4YEOHBIX OHOJOTMYECKUX
HCCIIE0OBAHUSX, TIPOBOJUTH AKCIIEPUMEHTHI 110 U3yUYEHUIO OMOJIOTHUYECKIX O0OBEKTOB U SIBJICHHIM,
OOBSCHATH PE3YIbTATHl SKCIIEPUMEHTOB, aHATM3UPOBAThH WX, POPMYIUPOBATH BHIBOIHI,

—  (opMynupoBaTh TUNIOTE3bI HA OCHOBAHUHU MPEIOKEHHONW OMOJIOTHYECKOM MH(POpMaLIUK
Y TIpejyiaraTh BapUaHThl IPOBEPKU TUTIOTES;

—  CpaBHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXJy COOON MO 3aJaHHBIM KPUTEpUsM, JAejaTh
BBIBOJIbI M YMO3AaKJIIOUEHHSI HA OCHOBE CPaBHEHUS,

—  00OCHOBBIBaTh €IWHCTBO >KMBOW W HEKWBOW TPUPOIBI, POJACTBO KUBBIX OPTraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPYKAIOIel Cpeibl Ha OCHOBE OMOJIOTHYECKUX TEOPUH;

—  TPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTaHUYECKUX COCIUHECHHH KIETKH
(6enKoB, )XUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

—  pacro3HaBaTh KJIETKU (TIPOKAPHOT U DYKApUOT, PACTEHUI U )KUBOTHBIX) [0 OMUCAHUIO, HA
CXEMaTHYEeCKUX H300pa)KEHUSX; YCTaHABIMBATh CBS3b CTPOCHHUA W (YHKIHMH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBAaTh MHOTOOOpa3He KIETOK;

—  pacro3HaBaTh MOMYJIALNIO U OMOJIOTMYECKUI BUJ 10 OCHOBHBIM ITPU3HAKAM;

—  ONHCHIBaTh (PEHOTUI MHOTOKJIETOYHBIX PACTEHUHN U >KUBOTHBIX MO MOP(OIOTHUECKOMY
KpPUTEPUIO;

—  0OBACHATH MHOT0O0Opa3yue OPraHu3MOB, IPUMEHSS IBOJIIOLIMOHHYIO TEOPHIO;

—  kjaccuuIUpoBaTh OMONOTHYeCKHe OOBEKTHI HA OCHOBAHWU OJHOTO WM HECKOJBKHX
CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIOCOOBI JBIXaHHUS U Pa3MHOXKEHHUS, 0COOEHHOCTHU
pa3BUTHA);

—  OOBSACHATH NPUYUHBI HACIIEJICTBEHHBIX 3a00JIeBaHMUIA;

—  BBISBJIATh U3MEHYHBOCTH Y OPTaHU3MOB; OOBSICHATH MPOSBICHHE BUIAOB MU3MEHUHMBOCTH,
UCIIOJIB3YS 3aKOHOMEPHOCTHU M3MEHYHMBOCTH; CpaBHUBAaTh HACJIEJCTBEHHYIO u
HEHACIEACTBEHHYIO U3MEHYMBOCTh;

—  BBIABIATH  Mopdororuueckue,  (PUIMOIOTHYECKHE, TOBEACHYECKHE  aJanTaluu
OpPraHU3MOB K Cpejie OOMTaHUs U ACHCTBHUIO SKOJIOTHYECKUX (DaKTOPOB;

- COCTaBJIATh CXEMbI IECPCHOCA BCIICCTB U SHCPIUH B SKOCUCTEMC (I_ICHI/I HI/ITaHI/I}I);
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— TPHUBOJIUTH JOKa3aTelbCTBA HEOOXOJUMOCTH COXpaHEHUs OuopasHooOpasus Jyis
YCTOMUYMBOI'O Pa3BUTHUS U OXPaHbl OKPYKAIOLIECH CPEbI;

— OLEHMBAaTh JOCTOBEPHOCTh OWOJOTHMYECKOW WH(POpMAIMK, MOJYYeHHOW W3 Pa3HBIX
WCTOYHHUKOB, BBIJACIATh HEOOXOAMMYIO HH(MOpMAIMIO JUIsi WCHOJIB30BAHUS €€ B y4eOHOM
JESITEIbHOCTH U PELLICHUH IPAaKTUYECKUX 3a/1a4;

—  TPEACTAaBIIATH OHOJOTMYECKYI0 HH(GOpMAIMIO B BHUAE TEKCTa, TaOmuIbl, rpaduka,
JarpamMmsl U JeJ1aTh BBIBOJIbl HA OCHOBAHUM MPEACTABICHHBIX IaHHBIX;

—  OIICHMBaTh POJb JTOCTH)KEHUI TE€HETHKHU, CEJEKLUUU, OMOTEXHOJOTUU B IMPAKTUYECKOU
NeSITEIbHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HH;

— OOBACHATH HEraTHMBHOE BIIMSHUE BELIECTB (AJIKOTroJisi, HUKOTHHA, HApPKOTUYECKHX
BEIIECTB) HA 3apO/IbIILIEBOE PA3BUTHE YEIIOBEKA;

—  OOBSACHATH NOCJEACTBUS BIUSHUS MyTareHOB;

—  OOBACHATH BO3MOJKHBIE TPHYUHBI HACIIEICTBEHHBIX 3a00JICBaHU.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

— o0asamb HaAyyHOe O0BACHEeHUe OUON02UYeCKUM (aKkmam, npoyeccam, s6J1eHUsM,
3AKOHOMEPHOCMAM, UCNONb3Ys OuonocUdecKue meopuu (K1emoyHyio, 36010UYUOHHYIO0), YUeHUe O
buocgepe, 3aKonbl HACIEOCMEEHHOCIU, 3AKOHOMEPHOCMU USMEHYUBOCTU,

—  Xapaxmepusoeamsv COBPEeMeHHble HANPAGIeHUs 8 pa3eumuu OUOI02UU; ONUCHIBAMb UX
B03MOJHCHOE UCNONB308AHUE 8 NPAKMUYECKOL 0esAmelbHOCMIU,

—  cpasHusamv cnocobul OelleHus Kiemku (Mumo3s u metios);

—  pewamv 3a0a4u Ha nocmpoerue ¢hpaemenma emopoiu yenu JJTHK no npeonosicenromy
@pacmenmy nepeoti, uPHK (MPHK) no yuacmxy /[HK;

—  pewiamsv 3a0ayu Ha OnpeoeieHue KOIUUeCmed XpPOMOCOM 6 COMAMUYECKUX U NOL08bIX
KIemKax, a makxodce 6 KIemKax neped Hauaiom OeleHus (Meuosa uiu Mumosa) u no e2o
OKOHUAHUU (0J151 MHOCOKIIEMOYHBIX OPCAHUMOB);

—  pewiamsb 2eHemuyecKkue 3a0ayu HA MOHO2UOPUOHOe CKpewjusauue, COCMAsIamsb CXembl
MOHOCUOPUOHO20 — CKPEeWUBAHUs, NPUMEHSS 3aKOHbl — HACAeOCMBEHHOCMU U  UCHONIb3YA
OUOI02UYECKYI0 MEPMUHONO2UIO U CUMBOTIUKY,

—  ycmawuasiugamsv mMun HACIe008AHUs U XApakmep NpOsGleHUs NPU3HAKa no 3a0aHHOU
cxeme pOOOCIOBHOMU, NPUMEHSS 3AKOHbl HACTe0CBEHHOCHU

—  OoyeHusamv  pe3yIbmamvl  83AUMOOCUCMBUS  Hel08eKd U  OKpyxcarowel  cpeovl,
NPOCHO3UPOBAML  BO3MONCHbIE NOCLEOCMEUS O0eaMeNbHOCU YeloseKa Ol CYWecmeo8aHs.

OMOENbHLIX OUOI02UHECKUX 0OBEKMO8 U YeblX NPUPOOHBIX CO0OUeCma.
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BpinycKHUK Ha yri1y0JIeCHHOM YPOBHE HAYUMTCSH:

—  OLIGHUBATh POJIb OMOJOTUYECKUX OTKPBITHI M COBPEMEHHBIX MCCIICIOBAHUIN B Pa3BUTUU
HayK{ U B MPAKTUYECKOU JESITEIbHOCTH JTIOJCH;

—  OIICHHMBATh POJIb OHONOTHH B (OPMUPOBAHUU COBPEMECHHON HAy4YHOW KapTHHBI MHPA,
MIPOTHO3UPOBATH MEPCIIEKTUBHI PA3BUTHUSI OMOJIOTHH,

—  YCTaHaBJIWBATh U XapaKTEPU30BATh CBSA3b OCHOBOMOJIATAIONINX OMOJIOTUYECKUX MMOHSITHHA
(kmeTka, opraHu3M, BHJI, KOCHCTeMa, Omocdepa) ¢ OCHOBOMOJIATAIONIUMU TOHSATUSIMU JPYTUX
€CTECTBEHHBIX HAYK;

— 0O0OCHOBBIBATH CHCTEMY B3IUISIIOB Ha J>KUBYIO TMPUPOJIY M MECTO B HEW UeIOBEKa,
MIPUMEHSISI OMOJIOTUYECKHE TEOPUH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH, MIOHUMATh TPAHUIIBI UX
MIPUMEHHUMOCTH;

— TMPOBOAHWTH Y4E€OHO-UCCIIENOBATEIbCKYI0 JEATEILHOCTh 10 OWOJOTHH: BBIJIBUTATH
TUTIOTE3bI, TNIAHUPOBATh pabOTy, OTOMpATh W MPeoOpa3oBBIBaTh HEOOXOIMMYIO WH(OpMAIIUIO,
MPOBOJUTH SKCIIEPUMEHTHI, HMHTEPIPETUPOBATH pPE3YIbTAThl, Je€JaThb BBIBOJbI HAa OCHOBE
MOJIyYE€HHBIX Pe3y/IbTaTOB;

—  BBISBJIATH U OOOCHOBBIBATh CYHIECTBEHHbIE OCOOCHHOCTH Pa3HBIX YPOBHEW OpraHu3aliu
KU3HH;

—  yCTaHaBJIMBaTh CBSA3b CTPOEHUS U (DYHKIMII OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKYII,
UX POJIb B IIpoleccax KJIETOYHOTO METaboIn3Ma;

— peliaTth 3aJadyd Ha ompeneneHue mnocienoBarenbHocT HykieoTuaoB JIHK u nPHK
(MPHK), antukomonoB TPHK, nocnenoBaTenbHOCTH aMMHOKHCIIOT B MOJICKYJI€ Oelika, IPUMEHSIS
3HAHUS O PEaKLUIX MATPUYHOTO CHHTE3a, TEHETHYECKOM KOJE, IPUHIIUIIE KOMIUIEMEHTAPHOCTH;

— JenaTh BBIBOABI 00 H3MEHEHHSX, KOTOpble MPOM30HAYT B Ipoleccax MaTpUYHOIrO
CHHTE3a B Cllyuyae U3MEHEHUs NocleaoBaTeabHocTH Hykiaeotu 108 JITHK;

— cpaBHHMBaTh (a3l JeleHUs KJIETKU; pellaTh 3aJayd Ha OINpeeNieHUE U CpaBHEHHE
KOJIM4eCTBa reHeTudeckoro wmatepuana (xpomocom u JIHK) B KieTkax MHOTOKIETOYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO [UKIIA;

—  BBISIBJISTH CYILIECTBEHHbIE MPU3HAKM CTPOCHMS KJIETOK OPraHU3MOB pa3HbIX LAPCTB
KUBOUM TIPHUPOJBI, YCTaHABIUBATh B3aUMOCBS3b CTPOEHUS M (PYHKIMI yYacTeil U OpraHouioB
KJIETKH;

— 00OCHOBBIBATh B3aWMOCBSI3b IJIACTHUECKOTO M SHEPreTUYECKOro OOMEHOB; CPaBHHBATH
MPOLIECCHl TUIACTUYECKOTO M JHEPTeTUYECKOr0 OOMEHOB, MPOUCXOJANINX B KIETKaX >KUBBIX

OpraHnu3MoOB;
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—  OTPENeINATh KOJMYECTBO XPOMOCOM B KJIETKaX pPacTeHUH OCHOBHBIX OTIEIIOB HAa Pa3HBIX
dTamax >KM3HEHHOTO IIHUKIIA;

—  pemaTh TeHETUYECKUE 3a7a9i Ha TUTHOPHUIHOE CKPEIIMBAHUE, CIICTNICHHOE (B TOM YHCIIC
CIICTUICHHOE C TIOJIOM) HAcIleJOBaHNE, AHAIU3UPYIONIEe CKpEHIMBAaHUE, MPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH Y 3aKOHOMEPHOCTH CIICIUICHHOTO HACIICJIOBAHHS,

—  packpbIBaTh NPUYHHBI HACJICICTBEHHBIX 3a00JICBaHHH, apryMeHTHPOBATH
HEO0OX0IMMOCTh Mep MPEIYIPEIKICHHS TAKUX 3a00JICBaHU;

—  CpaBHHBATh Pa3HbBIE CIIOCOOBI PAa3MHOKCHHS OPTaHU3MOB;

—  XapakTepHu30BaTh OCHOBHBIC ITAITBl OHTOTEHE3a OPTaHN3MOB;

—  BBIABIATH NPHUYMHBI U CYIIECTBEHHBIC MPU3HAKH MOJU(DUKAIMOHHOW M MYTAIlMOHHOMN
W3MECHUYHUBOCTH; 000OCHOBBIBATH POJIb N3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOPE;

— 00OCHOBBIBATh 3HAUEHUE PA3HBIX METOJIOB CEJICKIIMH B CO3JAaHUH COPTOB PACTCHHM,
MOPO/T )KUBOTHBIX U MITAMMOB MHKPOOPTaHU3MOB;

— 00OCHOBBIBaTh MMPHYUHBI HM3MEHIEMOCTH ¥ MHOrOOOpasusi BHJOB, IPHUMEHSIS
CUHTETHUYECKYIO TEOPHIO IBOJIIOINH;

—  XapaKTepHU30BaTh TOMYISANUI0 KaK EAWHUILY ABOJIONUH, BUA KaK CHCTEMAaTHYECKYIO
KaTErOPHIO U KaK Pe3yJbTaT IBOJIIOINY;

—  YCTaHaBJIMBAThH CBS3b CTPYKTYPHI H CBOMCTB SKOCHCTEMBI;

—  COCTaBISITh CXEMBI TIEPEHOCA BEIIECTB W HSHEPTUM B JKOCUCTEME (CETH IUTaHHS),
MPOTHO3UPOBATh X U3MEHEHHSI B 3aBHCUMOCTH OT H3MEHEHUS (PaKTOPOB CPE/Ibl;

—  apryMEHTUPOBATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K AKOJOTHYECKUM IpodieMam
Y TIOBEJICHUIO B TIPUPOIHOI cperie;

— 000CHOBBIBaTh HEOOXOJMMOCTh YCTOWYHMBOTO pAa3BUTHSI KaK YCIIOBUSI COXPaHCHUS
ounocdepsr;

—  OLCHHMBATh MPAKTHYECKOEC M OSTUYECKOC 3HAYCHUE COBPEMCHHBIX HCCICIOBAaHUI B
OMOJIOTUH, MEJIUIIMHE, KOJIOTUH, OMOTEXHOJOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

—  BBIABIATH B TEKCTE OMOJIOTUYECKOTO COJICP)KaHUS MpoOJIeMy M apryMEHTHUPOBAHHO €€
OOBSCHSTD;

—  MPEACTaBJIATh OMOJOTHYECKYIO MH(GOPMAIIMIO B BUJIE TEKCTA, TAOJHUIIBI, CXEMBI, rpaduKa,
JMarpaMMbl U JIeJIaTh BBIBOJIbI Ha OCHOBAaHHMM MPEICTABICHHBIX JaHHBIX; MPe0oOpPa3OBHIBATH

rpaduk, TabIuIy, AMarpaMmy, CXeMmy B TEKCT OMOJIOTHYECKOTO COAEP KaHuUSs.
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BLIHyCKHHK Ha yFﬂyﬁJ’leHHOM YPOBHE MMOJYYHUT BO3SMOKHOCTb HAYUYUTHLCH:

—  0p2aHU306b18aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCTIE008AMENLCKYI0 0esIMENIbHOCIb HO
ouonoeuu (uru  paspabamvieames  UHOUBUOYALbHLIL NPOEKM):  8bIOBUSAMb  2UNOMESDL,
niaHuposams  pabomy, omoéOupamv U HPeoOpPaA308vbIEAMb  HEOOX0OUMYIO  UHDOPMAYUIo,
npooOUMb IKCHEPUMEHMbL, UHMEPNPEemuposams pe3yibmamsl, 0eidmsv 6bl800bl HA OCHO8E
NOIYYEHHBIX Pe3VIbmamos, npeocmasisims NPOOYKM C80UX UCCLe008AHUL,

—  NPOSHO3UPOBAMb NOCIEOCMBUS COOCMBEHHBIX UCCIEO08AHULL C YHEMOM IMUYECKUX HOPM
U IKOI02UYECKUX MPebo8aHUL;

—  GbloensAMb CYWecmeeHHble 0CODEHHOCIU HCUSHEHHbIX YUKI08 npedcmasumereli pasHblx
0moen08 pacmeHull U Muno8 HCUBOMHBIX, U300PAAHCAMb YUK PA3BUMUS 8 BUOE CXEM,

—  GHaIU3UPOBAMb U UCNONB308AMb 6 DEUleHUU YYeOHbIX U UCCIe008AMENbCKUX 3a0ay
uHpopmayuro 0 cOBPEMEHHbIX UCCIe008ANHUAX 8 OUOI02UU, MeOUYUHEe U IKOJIO2UU,

—  apeymenmuposams HeobxX00UMoCmb cunmesa eCcmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO2O0 3HAHUSL 8 INOXY UHGOPMAYUOHHOU YUBUIUZAYUU,

—  MOOenuposamv U3MeHeHue IKOCUCTEeM NOO GIUAHUEM PA3TUYHBIX SPYRn (akxmopos
OKpYyoicarouell cpeobl,

—  GbIAGIAMb 8  Hpoyecce  UCCAEO008AMENbCKOU — OesIMeNbHOCMU — NOCIe0CmEUs.
AHMPONO2EHHO20 BO30EUCMBUS HA IKOCUCMEMbL CB0€20 PEeUOHA, NpPedndazams CHOCOObL
CHUDICEHUSI AHMPONO2EHHO20 B030€UCMBUSL HA IKOCUCTEMDL,

—  UCNONb306aMb  NPUOOPEmeHHble KOMNEMeHYUU 6 NPAKMUYecKol OessmelbHOCmu U
NOBCEOHEBHOU  JHCU3HU Ol  NpuoOpemenuss Onvima OessmelbHOCMU, Npeouecmsyujell

npogheccuoHanbHol, 8 0CHOB8e KOMOPOIU Jedcum OUoL02Usl Kaxk yueOHbulll npeomem.
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