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Ilnanupyembie pe3y/ibTaTbl 0CBOCHUS Y4eOHOro nmpeamera (Kypca) XuMHuu
@®I'OC cpennero oOmero o0pa3oBaHMs YCTaHABIMBAIOT TpeOOBaHMA K pe3yibTaTaM OCBOCHHUS YUeOHOTrO IpeAMeTa: JHMYHOCTHBIM,
MeTarnpeIMEeTHBIM, TpeIMeTHBIM. Pabodast mporpamMMa oOecrieunBaeT TOCTHKECHUE TNIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUSI OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMBI CpeTHET0 00IIero 00pa3oBaHMs C Y4€TOM O0pa3oBaTENbHBIX MOTPEOHOCTEH M CrOCOOHOCTEH 00yJaromMXcs IIKOJBI 3aKPBITOTO THUIIA,
OTNMCAaHHBIX B IIEJICBOM pa3jielie OCHOBHOW 0Opa3oBaTelbHOM MporpaMmbl cpenHero oomero oOpazoBanus KOV «Cpennssi mxosna Nel (ouno-
3a04Has)».

JINYHOCTHBIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI NPOrpaMMbl:
e [laTpuoTusM, yBaK€HHE K CBOEMY HAapOJy, TOPJOCTh 3a CBOM Kpaii, cBOIO PonuHy, mporuioe W HACTOsIIee MHOTOHAIMOHAIBHOTO Hapoja
Poccuu;
e chOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON MTPAKTUKH;
CCbOpMI/IpOBaHHOCTB OCHOB CaMOpa3BUTUA U CAMOBOCIIMTAHUA B COOTBETCTBUU C 06H1€‘-I€J'IOB€‘I€CKI/IMH LHEHHOCTAMHU U UACATIaMU I'PaAXKJIaAHCKOT'O
00111eCTBa; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIIEHOM, OTBETCTBEHHOM JEATEIHLHOCTH;

HaBBIKH COTPYTHUYECTBA B 00pa30BaTEILHOM, OOIMECTBEHHO MOJIE3HOM, MPOEKTHON e TEIHLHOCTH;

HPaBCTBEHHOE CO3HAHUE U TIOBEJCHNE HA OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO, KaK YCIOBHIO YCIEITHOW Mpo(dhecCHOHATBHON 1 00IECTBEHHOU IeATeTLHOCTH;
MIPUHSATHE U peau3alus HeHHOCTEeH 3J0pOBOro U 0e301MacHOro 00pasa KU3HU;

OTHOIIIEHHE K TPO(ECCHOHATBHOW AEATEIILHOCTH KaK BO3MOKHOCTH Y4YacTHsi B PEIICHUH JIMYHBIX, OOIIECTBCHHBIX, T'OCYIAPCTBCHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;
® chOPMHUPOBAHHOCTH HKOJOTHIECKOTO MBIILICHUSI.

MeTtanpeaMeTHble pe3ybTaThl ocBoenuss OOII COO

MeranpeameTHbie pe3yIbTaThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHO MPOrpaMMBbl MPEICTABICHBI TPEMs TPYIINaMH YHUBEPCATbHBIX YISOHBIX
neiictuii (YY ).

1. PeryasiTuBHBIe yHHBepcaJbHble YUeOHbIE el CTBHA
BbInyCKHUK HAY4YHUTCH:
® CaMOCTOATENIBHO ONPEIENIATh LN, 3a1aBaTh IapaMEeTPbl U KPUTEPHUH, 110 KOTOPBIM MOKHO OIIPENEIUTD, YTO LEIb JOCTUTHYTA;
® OIICHMBaTh BO3MOXHbIE MOCIEACTBHS JOCTUKEHUS MOCTABICHHOM IIeNU B JESATEIbHOCTH, COOCTBEHHOHN >KM3HM M KU3HU OKPYXKAIOIIHUX
Jto/iel, OCHOBBIBAsICh Ha COOOPaKEHUSIX 3TUKU U MOPAJIH;
® CTaBUTbh U GOPMYIUPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHON AEATEIBHOCTU U )KU3HEHHBIX CUTYallUsX;



OLICHMBATh PECYPCHI, B TOM YHCJIE BPEMsI U Jpyrue HeMaTepuaibHbIE PECYPChl, HEOOXOIMMBIE JUIsl JOCTUKEHUS [IOCTABICHHOMN LENH;
BBIOMPATh IyTh JOCTHXKEHHS LMW, IUIAHUPOBATh pPELICHWE ITOCTABJICHHBIX 3a/a4, ONTHMHU3HMPYS MaTepualbHble W HeMaTepHaJbHbIC
3aTparskl;

Opranu3oBbIBaTh 3(h(HEeKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTHKEHUS ITOCTABICHHOM LIENH;

COIIOCTABJIATH IOJYYEHHBIN PE3yJbTaT AEATEIbHOCTH C IIOCTABJIEHHOM 3apaHee LEbIO.

2.I1o3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1elCTBUS
BbInycKHMK HAy4YUTCS:

3.

WCKaTh U HAXOJUTh CIIOCOOBI PEIICHUs 3a/1a4, OCYIIECTBIATh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN MOUCK W CTaBUTh Ha €r0 OCHOBE HOBBHIE
(yueOHbBIE U TTO3HABATEIBHBIC) 3a/1a4H;

KPUTUYECKH OIICHUBATh U HMHTEPIPETUPOBATh HH(GOPMAIMIO C pa3HBIX TMO3UIMNA, pacrno3HaBaTh W (UKCUPOBATH MPOTHUBOPEUHS B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

WCIIOJIb30BaTh PA3JIMYHBIE MOJIETFHO-CXEMATUUECKHE CPEJCTBA ISl TPEICTABIICHHS CYIIECTBEHHBIX CBA3€H W OTHOIICHUW, a TakKKe
MIPOTHBOPEUHNH, BBISIBIIEHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX;

HaxOJIUThb W TIPHUBOJUTH KPUTUYECKHUE APTYMEHTHI B OTHOIICHHWH JEHCTBUA W CYXICHUN APYroro;CIIOKOMHO W Pa3yMHO OTHOCHUTHCA K
KPUTUYECKUM 3aMEUaHUSIM B OTHOIIICHUH COOCTBEHHOTO CYXKJICHHS, paCCMAaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS,

BBICTPAaNWBaTh MHAWBHUIYyaJbHYIO 00pa30BAaTEIbHYIO TPACKTOPHIO, YUUTHIBAasi OIPAaHUYEHHUS CO CTOPOHBI JIPYTHX YYACTHHUKOB U PECypCHbIE
OTpaHHYEHUSI.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIe y4eOHblIe 1eHCTBUSA

BbINMyCKHUK HAYYHUTCS:

OCYILIECTBIIATh JEIOBYI0 KOMMYHHUKAIIMIO, TOOUPATh MAPTHEPOB AJIS JEI0OBOM KOMMYHHUKAIIMU UCXOJS U3 COOOpaKeHUHN pe3yabTaTUBHOCTU
B3aUMO/ICHCTBUS, a HE JTMYHBIX CUMIIaTUI;

IIPU OCYILLECTBJICHUH TPYINIOBOM pabOThl OBITh KaK PYKOBOJUTENEM, TaK M YJICHOM KOMaHIbl B Pa3HbIX POJISiX (FeHepaTop ujeH, KPUTUK,
WCIIOJIHUTEIb, BHICTYIAIOIINMA, SKCIIEPT U T.1.);

KOOPJIMHUPOBATH U BBIMIOJIHATH PabOTY B YCIOBHSIX PEaIbHOT0, BUPTYATHHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MTUCHMEHHBIX) S3BIKOBBIX CPEJICTB;
pacmo3HaBaTh KOH(JIMKTOTCHHbIE CHTYyallUM M MPEAOTBpallaTh KOHQIMKTBL 1O WX AaKTHUBHOM (a3bl, BHICTpAaWBaTh JEIOBYIO U
00pa30BaTeNIbHYI0 KOMMYHUKAIINIO, U30€erasi JMYHOCTHBIX OIICHOYHBIX CY>KICHHIA.



IIpeameTHbIe pe3yJabTaThl OCBOCHHS Y4e€0OHOr0 npeaMeTa « XUMHS» HA YPOBHE CpeHero o0umero o0pa3oBanus
BeinyckHUK HayunuTcs — 0230BbIH YPOBEHb

pacKpblBaTh Ha TPUMEpaxX POJb XUMHH B (DOPMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTHHBI MUPA M B MPAKTHYCCKOH JEATCIHHOCTH
YeJI0BEKa;

JEMOHCTPHUPOBATH HA MMPUMEPaxX B3aUMOCBSI3b MEXAY XUMHUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha IpUMEpax MOJIOKEHUs TEOPUU XUMUYeckoro crpoenust A.M. bytieposa;

noHuMathb ¢uszndeckuit cMmpica [lepuoanueckoro 3akona JI.1. MenneneeBa u Ha ero OCHOBE OOBSICHATH 3aBUCHMOCTh CBOMCTB XUMUYECKUX
3JIEMEHTOB U 00pa30BAHHBIX HMHU BEIIECTB OT 3JIEKTPOHHOTO CTPOECHUSI aTOMOB;

0OBSACHATH IPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPeACTaBIEHUI 00 UX COCTaBE U CTPOCHUH;

MPUMEHSTh MpaBUla CUCTEMATHUUECKOM MEXIyHapOJHON HOMEHKIJIATyphl KaK CpEJCTBAa pa3iM4eHUs U HAEHTU(UKALWU BELECTB MO HUX
COCTaBY U CTPOEHUIO;

COCTaBJISATh MOJIEKYJSIPHbIE M CTPYKTYpHbIE (POPMYJIbl OpPraHMYECKUX BELIECTB Kak HOcHUTeNeH MH(pOpMAalK{ O CTPOSHHH BEIECTBA, €ro
CBOMCTBaxX M MPUHAJICKHOCTHU K ONPEAeIEHHOMY KJlacCcy COEIUHEHHI;

XapaKTepU30BaTh OPraHWYeCKHe BELIECTBA M0 COCTaBY, CTPOEHHIO U CBOMCTBAM, YCTaHABIMBATh MPUUYMHHO-CIIECTBEHHBIE CBSI3U MEXIY
JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBa;

MPUBOJUTH MPUMEPBl XUMHUUYECKUX PEAKIIMM, PAaCKPBIBAIOIIMX XaPAKTEPHbIE CBOMCTBA TUIWYHBIX MPEACTABUTENEN KIIACCOB OPraHMYECKHUX
BEIIIECTB C IEJIbI0 MX UICHTU(DUKAIINN U 0OOBICHEHHs 00aCTH TIPUMEHEHUS;

MIPOTrHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUS XUMUYECKUX PEAKIMI Ha OCHOBE 3HAHUM O THUIIaX XUMHUYECKOU CBSA3U B MOJIEKYJIAX PEarecHTOB U
WX PEaKIIMOHHOM CTIOCOOHOCTH;

UCII0JIb30BAaTh 3HAHUS O COCTAaBE, CTPOCHMHM M XUMHUYECKHMX CBOMCTBaxX BEIIECTB Mjs O€30MacHOTO MPUMEHEHHsS] B IMPAKTUYECKOM
NEeSATENbHOCTH;

MPUBOJIUTh MPUMEPHI MPAKTUUYECKOTO HCIOJIb30BAHUS MPOAYKTOB IepepadOTK HEPTH U MPUPOAHOTO Ta3a, BBHICOKOMOJIEKYISIPHBIX
COoeMHEHUH (MONMATHIICHA, CAHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

MIPOBOJIUTH OIIBITHl IO PACMO3HABAHUIO OPraHUYECKUX BEUIECTB: IVIMLIEPHUHA, YKCYCHOM KHUCJIOTBHI, HENpPEAEIbHbIX >KUPOB, TIJIIOKO3BI,
KpaxMmaJsa, OEJIKOB — B COCTaBE MUIIEBBIX MTPOAYKTOB U KOCMETUUYECKUX CPEJICTB;

BIIQ/IETh MPaBUJIAMU U TpHUEMaMu 0€30MacHOM pabOThl ¢ XUMHUYECKUMHU BEUIECTBAMU U TAOOPATOPHBIM 000pYI0BAHUEM;

yCTaHABIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaklMH M CMEIIEHUsS XUMHUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB C IIENBIO
OIpe/IeJICHUSI ONTUMAIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX IPOLIECCOB;

MPUBOJUTH TPUMEPHI THAPOJIA3a COJIEH B MOBCETHEBHOM KU3HU YEIOBEKA;

MPUBOJUTH MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN B NPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX U KU3HENEATEIbHOCTU
OpraHU3MOB;

MIPUBOJIUTH IPUMEPHl XUMHUECKUX PEaKIIUi, PACKPHIBAIOIINX OOIINE XUMUYECKHE CBOWCTBA MTPOCTHIX BEIIECTB — METAJJIOB M HEMETAJLIIOB;



MIPOBOJIMTH PACYEThl HA HAXOXKICHUE MOJICKYIISIPHON (GOPMYITBI YTIIEBOAOPO 1A TIO TPOYKTaM CTOPAHUS U TI0 €r0 OTHOCUTEIHHOU IMJIOTHOCTH
Y MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMUX B €0 COCTAB;

BJIQJICTh TIpaBUIIaMHU O€30TIaCHOTO OOpAIICHUS C €AKUMHU, TOPIOUYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUH;
OCYIIECTBIISTh IOMCK XUMUYIECKOW MH(DOPMAIINY IO HA3BaHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (JOpMYyJiaM BEIIECTB;

KPUTHUYECKH OLICHUBATh U MHTEPIIPETUPOBATH XUMHUCCKYIO HH(OPMAIIHIO, COACPIKAIILYIOCS B COOOIIEHUAX CPEICTB MaCCOBOM MH(POPMAITHUH,
pecypcax NHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThAX C TOUYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISIBJICHHS OMIMOOYHBIX
CyXaeHHul U HopMHUPOBAHKS COOCTBEHHOW TO3UIIHH;

MPEACTABIIATH MYTH PEIICHUS TJI00ATBHBIX TPOOJIEM, CTOSIIINX MEpPe]] YeIIOBEUECTBOM: IKOJIOTHUECKUX, SJHEPTETUUECKUX, CHIPbEBBIX, U POJIb
XUMUU B PEIICHUH ITUX TIPOOIEeM.

Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMBCA — 0A306bLil YPOGEH

ULTIOCMPUPOBAMb HA NpUMepax CMaHoglieHue U 960JI0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PAa3IUdHbIX UCMOPUYECKUX dManax ee
passumusi;

UCNONb308aMb MEmoObl HAYYHO20 NO3HAHUSL NPU BbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay NO U3YYEeHUI0 CBOUCMS,
€cnoco608 noyueHus: U pacno3HA8aHUus Op2aHU4ecKux 6eujecmas;

00BACHAMb NPUPOOY U CHOCOObI 00PA308aHUSL XUMUYECKOU C85A3U: KOBALEHMHOU (NOJAPHOU, HENOoJIAPHONU), UOHHOU, MemalluiecKoll,
8000POOHOI — C Yeblo onpedeseHUsi XUMUYECKOU aKMUBHOCMU euecma,

VCMAHABIUBAMb 2EHEMUUECKYIO CB8A3b MedcOy KIACCaMU Op2aHUYecKux eeujecms O 000CHOBAHUS NPUHYUNUATLHOU 603MOMCHOCMU
NOIYYeHUs OP2AHUYECKUX COCOUHEHUN 3A0AHHO20 COCMABA U CIMPOEHUsL;

VCMAHABIUBAMb B3AUMOCESA3U MeAHCOY pakmamu u meopuetl, NPULUHOU U Cle0CmEUeM npU anHanuze npooaeMHbIX cumyayuti 4 060CHO8AHUU
NPUHUMAEMBIX peUleHUll HA OCHO8E XUMUYECKUX 3HAHULL.



Conep:kanmne y4eOHOr o nmpeamera
Teopusi XMMHYECKOr0 CTPOEHHUSI OPraHuYecKux coennHennii. [lpupoaa xumuveckux cpsasei
Oprannueckue BeniectBa. Oprannueckast xumusi. CTaHOBJIEHUE OPraHMYECKON XMMUU Kak Haykd. Teopusi XMMUYECKOTO CTPOEHUS BEILLECTB.

Yruneponnsiii ckener. M3omepus. M3omepsl.
CocTosiHME AJIEKTPOHOB B aTOME€. DHEPreTHYeCKUE YPOBHU U IMOAYPOBHHU. DJIEKTPOHHBIE OpOMUTANM, S- SJUIEKTPOHBI U P — 3JEKTpoHbl. CHuH
anektpoHa. CrapeHHbIE 3JEKTPOHBI. DIEKTpOHHAs KoHGurypauus. ['paduueckue 37IeKTpOHHBIE (POPMYIBL. DIEKTPOHHAS MPUPOJA XUMHUYECKHX
CBSI3€H, MM CBS3b M CUTMa CBsi3b. MeTo/1 BaJIeHTHBIX cBsi3ed. Kiaccudukaius opranndeckux coennHennii. OyHKIIMoHaIbHAs TPyIIIa.

Yraesonopoasl

[IpenenbHble yrieBoaoponbl (ankaHbl). Bo3OyxaeHHOe cocTosiHuEe aToMma yriepona. ['mOpuauzanus aTroMHbIXOpOWUTane. DJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOEHUE aIKAHOB.

I'omonoru. T'omonormyeckast paszHocTb. ['omonormueckuit psa. MexayHaposnHas HOMEHKJIATypa OpraHWYecKuX BewlecTB. M3omepus
YTIEPOHOTO CKEJeTa.

Mertan. Ilomydenue, ¢u3nueckue W XUMHMUYECKHE CBOMCTBA MeTaHa. Peakuuu 3amenieHusi (rajoreHUpoBaHHUE), IETUIPUPOBAHUS H
n3oMepu3zanun ankaHoB.llenHbie peakuun. CBoOOIHBIE paarKaibl. ['aloreHompPOU3BOHbIE ATKAHOB.
Kpatubie cBsi3u. HempenensHbie yrieBogopoabl. AjkeHbl. CTpoeHHe MOJIEKYIbI, TOMOJIOTHS,HOMEHKIIATYpa U U30Mepus. Sp2 — rudpuan3anus. OTeH
(atriien). 3oMepus yriaepoHOTo CKeJleTa U TIOJIOKEHHS ABOMHOU cBsi3u. [IpocTpancTBeHHast n3omepust ( CTEPEOn30MEPHUs).
[lonmyueHue W XUMHUYECKHE CBOMCTBa alkeHOB. Peaknuu mnpucoenvHeHus (TUAPUPOBAHUE, TaJOT€HUPOBAaHUE, THUApATALUs ), OKUCICHHE H
nojmMepu3anuu ankeHoB. [IpaBuno MapkoBHHKOBa. BeICOKOMOJIEKYIsIpHBIE cOeTMHEeHMS. KaueCcTBEHHbIE peakIluKi Ha JBOMHYIO CBS3b.
AnkanueHsl (TMEHOBBIE YIIIeBoIOpoibl). Mi3oMepust 1 HoMeHknarypa. Jusuaun (Oyraauena-1,3) . M3omnpen (2-metmnOyranuen-1,3). ConpsikEHHbIC
nBoitHble cBs3u. [lomydeHne u xuMuueckrue CBOMCTBA alkaaueHoB. Peakunuu nmprcoeanHeHus (TalOTeHUPOBaHUS) U MOJIMMEPHU3AIUU allKaJUCHOB.
AnkuHBl. AnetwieH (3TUH) U ero romosioru.M3omepuss W HOMEHKIarypa. Meoicknaccosasn uzomepus. SP-I1 ubpuouzayus. XUMHUYECKHE CBOWCTBA
aNKUHOB. Peakunu nprcoeAMHEeHNs, OKUCICHUS U TOJMMEPU3AIIUU aJTKUHOB.
ApeHbl (apoMaTHYECKUE yrieBoa0po bl ). M3omepus nu HomeHkaTypa. benszoi. benzonbpHoe komb10. Tomyosr. M3omepus 3amecTuTenei.
XuMHYecKHe CBOWMCTBAa O€H30JIa U €ro romojoroB. Peakiuu 3amenieHusi (rajJoreHUpoOBaHUE, HUTPOBAHUE), OKUCICHHE U MPHCOEIUHEHUS apeHO B.
[lecturmapl. ['eHeTnueckas cBA3b apEHOB C APYTUMHU YIIIEBOIOPOAAMHU.
[Ipupoaubie ncTouHUKH yraeBoaopoaoB. [Ipupoansiii raz. Hedts. [lomytHbie HedTaHbIe Ta3bl. KaMeHHBIN yrob.
IlepepaboTtka HedrTu. Ileperonka nHedru. Pextudukannonnas xononna. bensun. Jlurpoun. Kepocun. Kpekunr nedrenpoaykroB. Tepmuueckuil u
KaTaJuTH4eCKuil Kpekunru. [Tuponus.



Kucaopoaconep:xamme oprannyeckne coeiHHEHUs.

Kucnopoacoaepxaiue opranndeckue coenuHeHus. OqHOATOMHbIE MpefeibHble cnupThl. OyHKIMOHANBHAS Trpynna cnuptoB. M3omepus u
HOMEHKJIAaTypa cHUpTOoB. MeTaHONn (METWJIOBBIM cnupt). OTaHon (3TUIOBBIA cnupT). llepBUuHbBINA, BTOPUYHBIM M TPETHUYHBIM aTOM Yriepoja.
Bonopoanas cBs3b.

[Tonyuenue u xummueckue cpoiictBa cnuptoB. CnuproBoe OpoxeHue. PepmeHTsl. Bogopoansie cBs3u. PU3MOIOTHYECKOE IEHCTBUE METAHOJIA U
3TaHOJa. AJIKOTOJIU3M.
MHoOroaToMHbI€ CIUPTHI. DTUJICHIVIUKOIb U IJIMLEPUH. XUMHUYECKUE CBOMCTBA NMpEeAEbHBIX MHOTOATOMHBIX cHUpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CITUPTHI.

®denouibl. ApoMaTUueCKe CIUPTHI. XUMUYeckrue cBoricTBa ¢eHosa. KauectBeHHas peakiuys Ha (HEHOII.

Kap6ouunsnsie coenunenus. KapoonunbHas rpynna. Anpaeruadas rpynna. Anpaeruasl. Keronst. MI3omepus 1 HOMEHKIATypa.

[Tonyuenue W XUMUYECKHE CBOICTBAa albJEerMJIOB. Peakiuum OKWCIEHMS] M MPUCOEIMHEHUs anbleruaoB. KauecTBeHHbIE peakluu Ha ajabAETUIbI.

KapGonoBsie xucnotsl. KapOokcunmbHas rpymma (kapOokcorpymnma). M3oMepus U HOMEHKIaTypa KapOOHOBBIX KHUCIOT. OTHOOCHOBHBIC
npenenbHble KapOOHOBBIE KHUCIOTHL.IIoMydeHre OJTHOOCHOBHBIX MpEAENbHBIX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOICTBAa OJHOOCHOBHBIX
Mpe/iebHBIX KApOOHOBBIX KUCIOT. MypaBbuHas KUCIOTA. YKCYCHasl KUCIOTa. AIETaThI.

Crnoxuble >gupbl u xupbl. Homenknarypa. [lonydenue, xumuueckue cBOMCTBa ClIOKHBIX 3¢hupoB. Peakuus stepudukanuu. Ilenounoi
TUAPOIIU3 CI0XKHOTO 3¢upa (ombuieHue). X Kupol. TBepable KUpbL, )KUIKHE KUPbl. CHHTETUYECKUE MOIOLIUE CPECTBA.

Yraesonbl. Monocaxapubl. ['moko3a. @pykro3a. Onurocaxapuasl. Jucaxapuasl. Caxaposa.

[Tomucaxapuael. Kpaxman. ['nmukoreH. Peakuus nosukoHaeHcauwu. KadecTBeHHass peakuuss Ha Kpaxman. llemtronos3a. ALETHINEUIOI03a.
Knaccudukanus BOJIOKOH.

A3oTcoaep:Kalye OpraHnyecKue CoeANHEeHusl.

AzoTcozepkale OpraHu4eckue coeauHeHuss. AmuHbl. AmuHorpynna. AnwimH. lloilyyeHue M XMMHYECKHME CBOWCTBA aHWJIMHA.
AMMHOKHCIIOTBIKAK aM(OTEepHbIE OpraHuuyeckue coenuHeHus. M3omepuss U HoMeHkiarypa. bunomnspueiii moH. Ilentuanas (amuiHas) rpymnna.
Ilentuanas (amuaHas) cBsi3b. XMMUYECKUe cBoWcTBAa aMMHOKUCIOT. [lentuapl. [lomunentunasl. I'munuH. bruonornueckoe 3HaueHUe 0-aMHUHOKHCIIOT.
OO6nactu npUMEHEHNUs aMUHOKHUCIIOT.

benku. Ctpykrypa 0enkoBoil MOJIeKybl (IepBUYHAs, BTOPUYHAsSL, TPETHUUHAs, YeTBepTHUHas1). XUMHUYecKue cBoiicTBa OeskoB. [leHarypauus u
ruzipoin3 OenkoB. L{BeTHble peakuuu Ha 6enku. [IpeBpaienus O6enkoB UM B oprauusme. buonorunueckue GyHKIMHM OEIKOB.

AzoTconepraiue rerepouukindeckue coenunenus. Iupuaun. [Muppout. ITupumuaun. [lypun. A3oTrcTbie OCHOBAaHHS.

Hyxneunnossie kucnotsl. Hykneotuasl. KoMmnnemenTapHble a30TUCTBIE OCHOBAHUSL.

XuMHA U 310poBbe YyenoBeka. GapMakosiornuyeckast XUMHs.

Xumus MoJIMMepoB

ITomumepsl. Crenenp nomumepusaunu. Monomep. CtpykTypHOe 3BeHO. TepmoruiacTuusble nosmuMepsl. CTepeoperyispHble NOJUMEPSI.
[Tomustunen. Ilomunponunen. IloaurerpadropatuieH. TepMopeakTHBHbBIE —IOJIUMEPBI. ®denonopopmanbaeruiHble  cMOJbl.  IlmacTmaccsl.



@®enomactel. AMuHoIacTel. [leHormactel. [lpuponnsiii kaydayk. Pesuna. D0onut. CuHTeTHueckue kayuyku. CuHTEeTHUecKre BosiokHa. Karmpow.
JlaBcan.

TeopeTrudeckne 0CHOBbI XMMHHU
Baxxneiimne XuMuyecKue MOHATUS U 3aKOHBL. XHWMUYECKUM 37IeMeHT. ATOMHBIN HOMep. MaccoBoe unciio. Hyknuabl. Paqnonykimusl.

H3oTomnsl.
3aKoH COXpaHEHHUsI MAacChl BELIECTB. 3aKOH COXpaHEHHs U mpeBpaienus sueprun. [edekr maccsl. [lepnoanueckuii 3akoH. DIeKTpOHHAs
koHbwurypanus. ['paduueckas snekTpoHHas Gpopmyiia. PacrpeneneHne 31eKTPOHOB B aTOMax JIEMEHTOB MaJIbIX M OOJIBITUX MIEPUOJIOB, S-, P-, 0- u f—
aneMeHThI. Jlantanouapl. AKTUHOU B VICKYCCTBEHHO MOTydeHHBIE 3JIeMEHThI. BageHTHOCTh. BaneHnTHbie BO3MOKHOCTH aTOMOB. BoiopogHbie
COCTMHEHHUSI.

Crpoenue BemiectBa. Monnas cBs3b. KoBanenTtHas (ToJisspHas U HEMOJISIpHAST) CBsI3b. DIIeKTpoHHas (Gopmyra. Metammudeckas CBs3b.

Bonoponas cBs3b.

I'uOpunnzanust aToMHBIXOpOUTATIEH.

Kpucranisl: atToMHBIE, MOJIEKYJISIPHBIE, HOHHBIEC, METAJUTMUECKHE. DIeMEHTapHas s4Yeika.

[Homumopdusm. Tlonmumopdusie Moaudukanuu. Amnotponus. M3omepus. 'omonorus. XuMU4YecKuil CUHTES.

Xumuaeckue peakiuu. OKUCIUTETFHO — BOCCTAHOBUTEIBHBIE PEaKITUU. Peakinu pa3nokeHus, COeIMHEHUS, 3aMEIIeHHs, OOMeHa.
DK30TepMUYECKHE U dHAOTepMUYecKue peakunn. OOpaTumMbie 1 HeoOpaTuMble peakiun. TermtoBoit apdext peakuun. 3akoH ['ecca.
Tepmoxumuueckne ypaBHeHHUs. Terora o0pa3oBaHus. Temnora cropaHusi.

CKOpOCTh XMMHUYECKOHN peakiu. AKTHBUPOBAHHBIN KOMIUIEKC. 3aKOH JIEUCTBYIOIMX Macc. KnHeTn4eckoe ypaBHEHUE PEaKIINu.
Karanuz. Karanuzarop. Maru6utop. ['oMoreHHsIii 1 reTeporeHHbIi KaTtanu3. Katanutudeckue peakiuu. XuMmudeckoe pasHoecue. [Ipunmun Jle-
[ITatenbe.PacTBOpBI.

JucnepcHbie cucteMsl. I'pyboiucnepcHble cucTeMsl (CycrieH3uu U Amyibeun). Kommonansie pactBopsl (30511). Asposonu. CrnocoObl
BBIPA)KEHUS KOHIICHTPAIMHN pacTBOPOB. MosisipHasi KOHIIEHTpAus (MOJISIPHOCTb ).

DneKTponuThl. DneKkTponuTuueckas auccounanus. Crenens quccounanuu. Koncranra nucconmannu. Bonopoausiid nokasarens. Peakunn
HOHHOTO OOMeHa. ['uaponn3 opraHudecKrux BEHIECTB. [ Hapoau3 coseil. DIeKTpOXUMUYECKrUe peakind. [ aTbBaHUYECKUI JIEMEHT. DIICKTPOAbl. AHOI.
Karon. Akkymynsatop. TOIUIMBHBIN 3J1EMEHT. DIEKTPOXUMHUS. Pl CTaHAAPTHBIX 3JIEKTPOIHBIX MOTeHIMaN0B. CTanaapTHbIe ycnoBus. CTaHIapTH bIA
BOJIOpOAHBIN noTeHuuan. Koppo3us MeramioB. XuMudeckas U 3JIEKTPOXUMUYECKAsE KOPPO3Usl. DJIEKTPOJIM3 BOJIHBIX PACTBOPOB U PACILIABOB.

Heopranuuyeckasi xumms

Mertamnel. CriocoObl nostydeHus MeTayuioB. Jlerkue u Tsoxénble MeTauibl. JIerkomiaBkue U TYroIulaBkue MeTasuibl. Metanmnueckue
aneMeHThl  A- u b-rpynn. Meap. Llunk. Tutan. Xpowm. XKenezo. Hukens. Ilnatuna. Crnasel. Jlerupytroniue no6asku. UépHble MeTamisl. LIBeTHbIe
Metaiuel. YyryH. Crans. JlerupoBanusie ctain. OKCUABI M THAPOKCUBI METAIIIIOB.



Hewmerannsr. [Ipocteie BemecTBa — HeMeTaiutbl. Yraepoa. Kpemuuii. Azot. @ocdop. Kucnopoa. Cepa. @rop. Xnop. KucnoTHbie okcHabl.
Kucnopoacoaep:xamue kucnorsl. CepHast KMCI0Ta. A30THasl KACIOTAa. BoIOpoIHbIE COEAMHEHUS HEMETAILIOB.
I'eneTnyeckas CBA3b HCOPraHNM4YCCKUX U OPpraHNvYCCKUX BCIICCTB.

XuMHA 4 KUA3Hb
XuMHUYecKasi MPOMBIIIIEHHOCTh. XUMHUUYECKasi TEXHOJIOTHs. XUMUKO-TEXHOJIOTHYECKUE MPUHIIUIBI TPOMBIIIIICHHOTO MOJIy4eHHUs] MEeTaJuioB. YepHas
Metautyprus. [IpousBoactso uyryna. Jlomennas neus. Arnomepanus. [Ipoussoncto ctanu. Kucnopoaneiii koHBeptep. be3oTxoqHoe mpon3BoACTBO.
Xumusi B ObiTy. [lpomyktel mutanus. bertoBas xumus. OtnenouHble maTepuaibl. JlekapcTBEHHbIE Tpenaparbl. JKOJOTUYECKUA MOHUTOPHHT.
[IpenenbHO TOMYCTUMBIE KOHIIEHTPAIUH.

Y4eOHO-MeTOAUYECKOe O0ecnevyeHne 00pa3oBaTeIbHOM 1eATeIbHOCTH
1.ITporpamma cpemHero obmero odpazoBanus. Xumusi. Paboune nporpammel. [Ipenvernas muaus yaeorukoB [.E. Pymsutnca, @.I'. ®enpamana 10 -

11 xmaccel. YaeOHOoe ocobue Jutst 00meo0pa3oBaTelbHBIX OpraHu3alyii: 0a30Beil ypoBeHb /M.H. AdanacheBa, - 2-e uznanue - M.: «IIpocsemnieHue,
2018 .

2.Konnernmus npenoaBanusi yaeOHOTO TpeaMeTra «XUMUs» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit deneparyn, peaan3yomnX 0CHOBHBIE
oOpa3oBaTesibHbIE IPOTrPAMMBI.

YMK «Xumus 10 - 12 kaaccbi»
1. Pymutuc I'.E. «Xumus. 10 kmacc: yaeOHUK 1 00111€00pa30BaTeIbHBIX OpraHu3anuii: 6a3oBeiii ypoBeHs / I.E. Pymsutuc, ®@.I". ®enpaman. -
4-¢ mznanue. -M.:IlpocBemenue, 2018»

2. Pymwutuc I'.E .«Xumus. 11 kmacc: yaeOHHK u1si 00111€00pa3oBaTeIbHBIX Opranu3aiuii: 6a3oBbiii yposenb / I.E. Pymsutuc, @.I". ®enpaman. -
6-¢ m3ganue. -M.:IIpocsemenue, 2019»

[konbHBIN SKcTIepuMeHT (opranudeckas xumus) — DVD mgucku: Opranudeckas xumus dacta 1,2,4,5

4. UlxonbHBIN dKcIIepUMeHT (HeopraHuueckas xumusi) — DVD mucku: OOmiye cBoiicTBa MeTauioB. MeTaibl IIaBHBIX HOArpymn (dactu 1,2).
Mertasuibl MOOOYHBIX MTOATPYIIIL.

5. BupryansHas mkosa Kupuwia u Medoaus — CD-ROMforWindows: Ypoku xumum 10-11 kimacchl.
6. Xwumwus B IKOJIE — NIEKTPOHHBIE YPOKHU U TecThl: [I[pon3BOAHbBIE YTIIEBOAOPOIOB.

7. Mogenu MOJICKYJ U KPUCTAJUIMYCCKUX PCHICTOK.



TeMmaTuueckoe INIAHUPOBAHHUE, B TOM YUCJ/IE€ C YYE€ETOM paﬁoqeﬁ nporpamMmmMmbl BOCIIMTAHUS, ¢ YKA3AaHUEM KOJIUIECTBA

4aCoB, 0TBOJAUMBIX HA OCBOCHHE Ka’KJ10d TeMbI

MecTto yuyeOHOro npeamMera B yueOHOM IJIaHe

ObpazoBarenbHasi 00J1aCTh: €CTECTBEHHbIE HAYKH.

KonmnuecTBo yacoB 1o aBTOPCKOM mporpamme:

Xumus. Paboune mnporpammbl. [lpenverHas nuHUS Yy4eOHUKOB
I'.E. Pynzutuca, ®@.I'. ®enpamana 10 - 11 kiaccel. YyeOHoe nocobue st
001meoOpa3oBaTeIbHBIX ~ OpraHu3ammii:  0a3oBeIi  ypoBeHb /M.H.
AdanacweBa, - 2-¢ m3ganue - M.: «[Ipocsemenue», 2018 1.

KonnuecTBo yacoB no yueOHOMY IUIaHY IIKOJIbI

134 yueOHBIX Yaca 3a J1Ba Toj1a 00y4eHHUs U3 pacuera 1mo 2 y4eOHbIX Jaca
B Hexemro B 10 m 11 xiaccax.

137/139 y4eOHBIX YacoOB 3a TPHU roja 0OyIEeHHUS:
B 10 ximacce — 52/53 4 (1,5 u B Henemio) (2022-2023);
B 11 xmacce — 17/18 4 (0,5 4 B Hegemo) (2023-2024)

B 12 kiacce — 68 4 (2 4 B He/1eI0).
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TemaTnueckoe miuanuposanue 10 kiaacce (2022-2023)

Ne Paznen yuebnoro npeamera KommuaectBo yacoB [IpakTnyeckas yacTtp
Io ITo paboueii % ITo ITo paGoueii
nporpamMme nporpamMmme nporpamMmMe nporpamMmMe
JL.O. JL.O. I1.P. IL.P.
[ToBTOpenue kypca xumuu 8§ -9 kiaccos - 2 - - - -
Paznen 1.Teopusi XuMHUYe€CKOTo CTPOEHU S 7 7 100% - - 1 1
OpPraHu4YecKuX coOeTHHEeHH, MPUPOaa XUMUIECKUX
1 cBsi3eil
2 Pa3nen 2. YrieBoaopoabl 18 18 100% 2 2 1 1
2.1 | IlpenenbHbIE YTII€BOIOPOIBI — AIKAHBI 5 5 100% 1 1 - -
HenpenenbHbie yrieBoaopoap! (AJIKEHBI, aKaIueHbI 7 7 100% - - 1 1
2.2 | ¥ QJIKUHBI)
2.3 | ApeHbl (apOMaTUYECKHUE YTIIEBOIOPO/IBI) 2 2 100% - - - -
[IpupoaHbIe ICTOYHUKH U TTepepaboTKa 4 4 100% 1 1 - -
2.4 | yrieBoaopoioB
Pa3nen 3. Kucjiopoacoaep:kanye opranHnyecKue 24 24 100% 9 9 3 3
3 COeIMHEeHUSA
3.1 | CriupThl 1 PeHOTBI 6 6 100% 3 3 - -
3.2 | Anpnerupl, KETOHBI U KapOOHOBBIE KUCIIOTHI 8 8 100% 1 1 2 2
3.3 | Cnoxnbie 3¢pupst. Kupbl 4 4 100% 1 1 - -
3.4 | YrneBoasl 6 6 100% 4 4 1 1
PesepBHOe Bpems 2 1/2 50/100% - - - -
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Bcezo uacoe 3a 10 knacc 53 52/53 98/100% 11 11 5 5
11 knace (2023-2024)
No Paznen yuebnoro npeamera KommuaectBo yacoB [IpakTnyeckas yacTtpb
Io ITo paboueii % ITo ITo paboueii
porpamme porpamme nporpamme porpaMme
J.O. | JLO. I1.P. I1.P.
IToBTOpEHUE - 1 - - - -
Pa3nen 1.A30Tcoepikaniie opraHuIecKue 8 8 100% 1 1 - -
COEIMHEHUS
Paznen 2. Xumus noauMepoB 9 8/9 89/100% 1 1 1 1
Bcezo uacoe 3a 11 knacc 17 17/18 94/100% 2 2 1 1
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12 kiaacc

Ne Paznen yaebHoro npeamera KommuaectBo yacoB [IpakTnyeckas yacTtpb
Io o paboueii % ITo ITo paboueii
nporpamme nporpamme nporpamme nporpamme
JL.O. JL.O. I1.P. I1.P.
[ToBTOpEeHUE 2 2 - - - -
1 Pa3nen 1. TeopeTudyeckue 0OCHOBBI XUMHH 38 38 100% 3 3 1 1
1.1 | Baxneimme XuMudeckre MOHATHS U 3aKOHBI 8 8 100% - - - -
1.2 | CtpoeHue BeriecTBa 7 7 100% - - - -
1.3 | XuMHYECKuEe peaKiuu 6 6 100% 1 1 - -
1.4 | PacTBOpHI 10 10 100% 2 2 1 1
1.5 | DIEKTpOXUMHUUYECKHE PEaKIIIH 7 7 100% - - - -
2 Pa3nen 2. Heoprannyeckasi XumMust 22 22 100% - - 2 2
2.1 | Metaysl 12 12 100% - - 1 1
2.2 | Hemeramibl 10 10 100% - - 1 1
3 Pa3znea 3. Xumus u :KNU3Hb 6 6 100% - - - -
Pesepr 2 -

Bcezo uacoe 3a 12 knacc 70 68 97% 3 3 3 3
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Pabouas mporpamma ckoppekTupoBaHa 1o TpebGoBaHuio KoHuenuus mnpemnogaBaHusi y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTeIbHBIX

opranmzanusax Poccuiickoii ®@enepanuu, peanus3yromnX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBbI: BKIIOYEHBI paszzenbl «OpraHudeckas XUMHESD,
«TeopeTndyecknue OCHOBBI XUMUN», « XUMHSL U JKU3HbY.

BocnuraTenbHplil NOTEHIIMaAN IPYNIOBONM KOHCYJAbTAllMU MO0 YYEOHOMY MpeAMETY «XHUMUsS» OolpeneieH ¢ onopoid Ha MoAynb «llKkonbHBI ypok»
pabodeii mporpaMMbl BOCIIMTAHUS Ha YPOBHE cpenHero obimiero oopazoBanus KOY «Cpennsis mkona Nel (04HO-3209HAS)».

enesbimMu mpuopureraMu Moays «IIIKOIbHBIN YPOK» SABIISIOTCSA:

1. TloBslmeHne KauecTBa 3HAHUIM 110 YYCOHOMY TIPEAMETY.
2. JloOposkenarenpHas aTMoc(epa Ha 3aHSITHSX.
3. TloBbIicHUE YPOBHS OTBETCTBEHHOCTH K YYCOHOMY TPYILY.

Peanu3zanus BocnuTarenbHOro NOTEHIMAIA HA TPYIIIOBOM KOHCYABTAIMH N0 yueOHOMY npeaMery «Du3nka» npearnoaaraeT clieayroliee:

1.

Co31aTh NOJOKUTENBHBI MUKPOKIMMAT Ha IPYIIIOBON KOHCYJIBTAINN:

YCTaHOBUTD JOBEPUTENIbHBIE OTHOUICHUS MKy YUUTENIEM U 00yJaroUUMUCS;

OTpEeIeIUTh HOPMBI MOBE/ICHUS U TIpaBHiia OOIIEHUS B KJlacce.

Co3znaTh NOJOKUTEIBHBIN UMUK YUUTEIIS:

paboTaTh HaJl TPaMOTHOI peyblo;

KOHTPOJMPOBATH CBOU SMOILIHH.

[IpoBectu oTOOp conepkaHus MaTepuasa K TPyNIOBON KOHCYIbTALIUU:

OTIPEIeNIUTh BOCIUTATEIbHYIO IEHHOCTh MaTepHaja rpynnoBoi KOHCYIbTAIUH;

BKJIIOYUTH MH(GOPMAIINIO U3 aKTyalbHOM MOBECTKU (HaydHOE OTKPBITHE, N300peTeHne, BpyueHne HobOeneBckoi mpeMuu u T. 11.);

UCIO0JIb30BaTh (DAKThl U3 KU3HU U3BECTHBIX JIIOJICH, UCTOpUUECKUX aearerneil, (Hampumep: .M. MenneneeB — OTKpBITHE MEPHOIUYECKOTO
3akoHa, M.B. JIoMoHOCOB — ydeHbIH - sHIMKIoneAuCT, A.M. ByriepoB — Teopusi ctpoeHus opranmueckux coeauHeHuit, C.B. Jlebener —
MOJIyueHUE CUHTETUYECKOTO Kayuyka, H.H. 3uHUH —OTKpBITHE CHHTE3a aHUIINHA);

JNEeMOHCTPUPOBATh MPUMEPhl OTBETCTBEHHOTO M TPa)XJTAHCKOTO IMOBEJCHHS 4Yepe3 MOA00p TEKCTOB sl YTEHHs, 3ajad JUlsl pelieHus
MPOOJIEMHBIX CUTYaIUH;

CO3aTh YCIOBUS AJIsl IPUMEHEHUS IPEIMETHBIX 3HAHUN Ha MPaKTHKE.

OpranuzoBath CIEIYIOUIYIO IEATEIbHOCTh Ha TPYIIOBOM KOHCYIbTAIUH:

MPUMEHEHHE UHTEPAKTUBHBIX (OPM pabOThl C YUAIIUMUCS: HHTEIUIEKTYAIbHBIE UTPbI, TUCKYCCUU, BUPTYaJIbHBIE IKCKYPCUU, TIPAKTUYECKUE U
nabopaTtopHbIe padOTHI U T.1.

opranu3aius paboTsl (1I0 BO3MOKHOCTH) B Mape WU TPYIITIE;

MPUMEHEHHE SJIEMEHTOB COTPYJHUYECTBA U TIOMOIIY MEX/1y 00yUJaroIUMUC;

HCII0JIb30BAHNE IIPOEKTHOM U UCCIIE0BATENBCKOMN JEATEIBHOCTH;

WCIO0JIb30BaHNE MYJIbTUMEINHHBIX TPE3CHTAIINI, HAYYHO-IOMYJISIPHBIX Tiepeaad, (UabMoB, BUACONEKIIUN U Ap.
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