Ipunosxcenue 2]

K OIIOIT no crenmansaocTH
13.02.11 Texuuueckas SKCILTyaTaus u 06CIyKuBaHue
SJICKTPUYECKOIO U JIEKTPOMEXAHHYECKOrO oGopynosaunus (1o OTpacsam)

Munucreperso o6paszosanus u MOJIOACKHOM mosmTuku CBepIIOBCKOl 061acTH
I'ocynapcrennoe GromkerHoe IpoecCHOHANBHOE 06pa3oBaTeLHOE YUpexaeHue
Caepanosckoii 06macti «Cyxonoxckuit MHOTONPODUIBHBIA TEXHHKYM)»

PACCMOTPEHO
Hpeicena'_renb MK

e’ 58 =3 H.A.BrikoBa
€2 »p Obyeq 20 %0 r,

PABOYASI IPOTPAMMA
YYEBHOM AUCHAIINHBI

EH.04 XUMUSI

Cyxoii Jlor
2020



Opranmsamust — paspaorunx: I BIIOY CO «Cyxomnoxckuii MHOTONPO () MIIBHEBII
TEXHUKYM»

Paspa6orunx: Bexos A.IO., mpenomasares



COJEPKAHME

IMACIIOPT PABOUE IMMPOT'PAMMBI YYEBHOM
JAUCIHHUILIINHBI «XUMMU S

CTPYKTYPA U COJEP)KAHUE YYEBHOM JAUCHUITIJINHBI
«XUMMUSA»

YCJIOBUs1 PEAJIM3AIIMN YYEBHOM ANCIUIIJINHBI
«XUMMUS»

KOHTIT‘OJII) M OLEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCUUIIJIMHBI «XUMMUSD»

cTp.

15

17



1. ACHOPT PABOYEI IIPOI'P A MM
YYEEHOW TUCUMILIMHBI XHMsp,

L.1. O6nacrs NPUMEHEeHusA NPorpaMmpy

PaGouas TPOTpaMmMa.  y4e6GHOH  mucHUmIHIE «XuMUs»  sBseTCy YaCTBIO
[IPUMEPHOH  OCHOBHO} POQECCHOHANBHO o0pazoBarensHoif IIporpamMmsr g
CooTBeTCTBHH ¢ DI'OC 110 CneurampHOCTIM CITO:!

13.02.11 Texumueckasg IKCIIyaTanus wu 00cTy:KHBaHMe JJIEKTPHYECKOro u
JIEKTPOMeXaHHYecKoro oGopyaoBanus (mo orpacasm )

1.2. Mecto Y9eOHol aMcHMmInHL «Xumusy g CTPYKTYpe ocHOBHOIf
npogeccHonaNbLHOI 00pa3oBarenbHoii nporpammer:  Gaszopag y4eOHas
AMCIAIIIHE 061e06pa3oBaTe oMo LHKIJIa.
1.3. Hean u 3apauy y4eGHoli aucnunmanpng «XHMHS»  — TpeGoBamus K
Pe3yabTaTram ocBoenus Y4eOHol qucuumaInne:

B pesyabraTe ocBoenns y4eOHo qucuuniannp «Xumus» o0yyarommuiics
AOJIIKEH YMETh:

* Ha3bIBaTh: W3YYeHHEBIE BCIECTBA 10 TpUBHMANBHON wHy MEeXAYHAPOIHO
HOMEHKJIAType;

* OIpPEACHTh: BaJICHTHOCTL U CTCIICHb OKMCIICHUS XHUMHYECKHUX JJICMCHTOB

BOCCTaHOBUTEJIb, IPHHAUIEKHOCTE BEIIECTB K pa3HBIM Kjaccam HEOpraHuyeckux
H OPraHuYeCKHUX COCIHHEHHMIA;

* XApaKTCPH30BATh: ONEMEHTHI MAJIhIX TICPHOZIOB 0 HX NONOKEHUIO B
Hepromuueckoit cucreme AH. Menneneesa; odmme Xumuyeckue CBOiicTBa
MCTAJIIIOB, HEMETAIIOB, OCHOBHBIX KJIacCoB Heoprammyeckux y OpPraHUYeCKHX
COCMHEHMH; CTpOCHHE M XUMHYECKHe CBOHCTBA H3yYCHHBIX HCOPraHWYEeCKUX M
OPTaHHYECKUX COEIMHEHHUIA;

* OOBACHATH: 3aBHCHMOCTE CBOWCTB BEIIECTB OT mx COCTaBa U CTpoeHws,
[PpUpONy XHMHYECKOH CBs3m (noHHOM KOBAJICHTHOH, ~MeTalIuyeckoii
BOZOPOAHOM), 3aBHCHMOCTE CKOPOCTH XHMHYECKOH peakimu u ITOJIOXKEeHHe
XUMHYECKOTO PaBHOBECHS OT Pa3IIMYHEIX (GaKTOpPOB;

* BBIIOJHAT XHMHYECKUI OKCTIEPHMEHT: [0 PAaCIO3HABAHMIO BAKHEHIIHX
HCOPraHMYCCKUX M OPraHHUECKUX COC/IMHEHMIA;

* TNPOBOAMTB: CAMOCTOATENBbHBIM  TOUCK XHMHUYeCKol  uHbopManuu ©
HCIIOJIb30BAHUCM  PaA3IMYHBIX  HCTOYHHKOB (HayIHO-TIOIY MSIPHEIX U3aHu,
KOMIBIOTEPHBIX  6a3  JaHHBIX, pecypcoB  HMutepHera); chonbzoaan
KOMIILIOTEPHBIE ~ TEXHONOTMH anst  06paboTku  u neperayu  XUMHYECKOH
HHQOPMAIHH U €€ NIPE/ICTABICHNS B PA3THYHBIX (OPMAX:; ) .

° CBA3BIBATL:  M3YYCHHBIH MaTepual co CBOeH  NpPO(eCCHOHATBHOI
JEATEIIBHOCTBIO; .

* PemHiaTh: pacyCTHLIC 3a/1a4H 110 XHMUIECKHM GOPMyIiaM U YpaBHEHUSM, )

HCTIONb30BaTh NPUOOPETEHHBIE 3HAHWA M YMEHHS B IPaKTHICCKOH

JEATEeIBHOCTH U TIOBCEAHEBHOM JKH3HHU:



* I O0BACHEHHS XUMHYECKHX SIBIICHUH, IIPOUCXOASIIMX B npupone, 6biTy u
Ha IPOU3BOJICTRE;

* OIPENENCHUS BO3MOKHOCTH IIPOTEKaHUS XUMUYeCKHX NpPEeBpaINCHH} B
PA3IMYHBIX YCIOBUSAX U OLIEHKH HX IIOCJIC/ICTBHIA;

* OKOJIOTHYECKH IPAMOTHOTO [IOBENCHUS B OKpYy>arowiei cpene;

* OLCHKM BIIMSAHHUS XHMHYECKOIO 3aIPASHEHMS  OKpyalomwell cpempr Ha
OPTaHHU3M 4e/I0BeKa 1 APyTHE KHBbIC OPTraHU3MBEI;

* OesomacHoro o6pamenns ¢ TOPIOYHMH W TOKCHYHBIMH BELIECTBAMH K
n1abopaTopHEIM 00opynoBanmewm;

* TIPHTOTOBIICHHS. PACTBOPOB 3amaHHOM KOHLCHTpaud B OBITY U Ha
TIPOU3BOJCTBE;

* KPHTHYECKOH  OLIEHKH JOCTOBEPHOCTH  XUMHYECKOI] HH(pOpMarmy,
MOCTYNAIOIIEH U3 Pa3HBIX HCTOYHHKOB,

B pesyanTarte ocBoenus Y4€OHOH AHCHUIIMHBI « XUMus obyuaromuiics

AOJIZKEH 3HATD:

* BOKHEHIIME XMMHYECKHE TOHSITHS: BCIICCTBO, XUMUUECKHH Hremenr, aTom,
MOJICKyJIa, OTHOCHTENIBHEIE aTOMHAS 1 MOJICKYJISIpHAst MAcCEI, HoH, ALIOTPOTIHS]

CKENET, QYHKIHOHAIEHAS TpyIna, H30MEpHsi, FTOMOJIOTHSL;

* OCHOBHBIC 3aKOHbl XHMHH: COXDAHEHHS MACCLI BEIIECTB, MMOCTOSHCTBA
COCTaBa Bewects, Ilepuoguyecknii 3axon H.W. Menneneesa;

* OCHOBHBI€ TCODHHM XHMHH, XHMHYECKO CBA3H, 3ICKTPOJUTHYECKOMH
AUCCOLMALMH, CTPOCHHUSI OPTAHUYECKUX U HEOPTraHUYeCKUX CoeMHEeH iA;

* B&XHCHIIME BEILIECTBA U MATEPHANIBL: BaskHEHIIME MeTaminl K CILIaBEI;
CCPHAsl, CONSHAs, a30THASA M yKCYCHAs KHCIIOTBI; GIaropoissie rasel, BOJIOPOI,
KHCIIOPOJ, raJIOreHsl, 1eT0YHEIE MCTAJLIBI; OCHOBHEIE, KHCJIOTHEIE U amdorepuble
OKCHJIBI M TUAPOKCHIBI, IENOYH, YITIEKUCTEH 1 YTapHbIif rasel, CepHUCTHII ras,
dMMHaK, BoAa, IPUPONHEI ra3, MeTaH, JTaH, STUIICH, aLETHIICH, XJIOpH) HaTpus,
KapOoOHAT u THIPOKapOOHaT HaTpws, KapOoHaT u Qocdar Kanbuus, Genszon,
MCTaHOJI M 3TaHOI, CIIOXKHBIE 3(UPEL, KHDBI, MBLIa, MOHOCAXapUIbI (rmoko3a),
Aucaxapunsl (caxaposa), NIoJIMcaxapuael  (Kpaxman wu LeJUTI0N03a), aHHIHH,
AMHUHOKHCIIOTBI, O€JKHM, HCKYCCTBEHHBIE U CHHTETHYECKME BOJIOKHA, KaydyKmw,
IJIACTMACCEL;

1.4. KoauyectBo yacos ma OCBOCHHE NPOrpamMMbl y4eGHON JMCHHNIMHLL

«XuMHS»:

MaKCHMaIIbHOH y4eOHO# Harpysku o6yyaromerocs 40 yacos, B TOM uncIIe:
00s13aTeNLHOMH ayIUTOPHO# y4eOHOM HAarpy3ku 06yuaromerocs 36 4acos;



2. CTPYKTYPA M COJEP)KAHUE
YYEBHOM M CIUATLTAHBI «XUMMST»

2.1. O6bem y4eGHOl JUCHHILIHHBI ¥ BHABI y4e0HOii padoThI

Bup yueGHoii paGoTnr Obvem yacoes
ObsizaTenbHas aynuTopuas yuyeGuas Harpyska (Bcero) 36
B TOM YHCIJIE: '
IPAKTUYECKUEC 3aHATHS 16
KOHTPOJIbHBIE PA0OTHI )
Hmozosas ammecmayus 6 ¢hopme ouppepenyuposannozo 3ayema
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3. YCJIOBHUSI PEAJTU3ALINM YYEEHOI JAUCHHAITJIMHBI

3.1.  TpeGosauus K. MHHHMAaJ/IbHOMY MaTepHaILHO-TeXHHYecKOMy
obecneyeHuio

Peanusauus  yueGroit AUCOUIUIMHEL TpeOyeT Halugms y4eb6HOro kabuuera
«XUMHS»;

O6opynoBauue yuebHoro kaGumera:

= [I0CaI0UHLIE MeCTa 1o KOJIM4ECTBY 00yYaromumxces;

- pabodee MecTo npenogasarens;

- BRITSDKHOH IIKad;

- HabOp XUMHYECKoif IIOCY Bl U IIPUHAIIEXKHOCTEH J1s 1abopaTOPHBIX U
IIPaKTHIECKUX paboT;

- HAOOPBI PEaKTHBOB OPraHUYECKUX U HEOPraHUYECKUX BELIECTB;

- KOMIUIEKT Y4€OHO-HAMISAHBIX TOCOGHMIL «Xumusy;

Texuuueckue cpepcrsa 00y4eHms:

= KOMITIBIOTED C JIMIIEH3HOHHBIM IIpOrpaMMHBIM 00ecrneyeHuem;
- MYJIBTAMEIATIPOEKTOP

- 9KpaH

3.2. Hudopmaunonnoe obecneyenne o0y4eHust
Ilepevenr  pexomenayempbix Y4eOHbIX  H3gaHmii, HuTepner-pecypcos,
AOMOTHHTENbHOM JIATEPATYPHI

v
v

Jlis o6yqarommxcs

OCHOBHEIE HCTOUHHKH:

1.ITameBckas, H. B. Xumus. Yuebno-meronuueckoe nocobue / H, B. ITamesckas,
3. M. Axpumerxo, B. E. AXDHMEHKO. - 2-¢ n3y,, nepepal. u om. - Kpackonap: KCOU,
2014.-213¢. ‘

2.0cuoBel xumun: YueGuuk / B.I MBaHos, O.H. I'esa. - M.: KYPC: HHUIT
HUH®PA-M, 2014. - 560 c.

3.TuxoHos, I'. I1. O6mas xumus. Yacts 2 [OmexTponHsiii pecype] : Vueboe
NOCOOHE ISl CAMOCTOSTEIBHOM OArOTORKH crynenToB / I'. T1. Tuxomnos. - M. : MT'ABT,
2007. - 324 c.

4.Tuxonos, T'. I1. O6mwas xumus. Yacts | [SnexrponnEtit pecypc] : VueGHoe nocobue

JUISL CAMOCTOSITENBHOM TOArOTOBKH ctyaeHtoB / I, I1. TuxoHOB. - M. : MT'ABT, 2006. -

192 ¢,

JU1s iperonagareneit

JlonmonauTensHEle HCTOYHIKH:
L.I'aGpuensa O.C, [IpakTukyM mo oOmei, HCOPraHWYECKOH M OpPraHM4ecKod XUMHM:

y4e0. Tlocobue mst crya. cpen. npod. yueb. 3aBenenmit / I abpuemstn O.C.,
Octpoymos M.T., Jlopodheesa H.M. — M., 2008.
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2.Pymuruc I'.E. Ocrogst obmeit xumuu, 11 krace. Yuebnuk s 001I0pa3BaTENEHEIX
yapexnenuii / I'.E.Pynsuruc, O.I".Denpaman, — M. : Ilpoceemenue. — 2010,
3. T'pumook 4. A. Xumus. Otsersl Ha IK3AMCHALMORHEIE BONPOCEL [10AroToBK K
EI'3./ I'pawmoxk 51, A. Tionskop W.A. - M.: Aiipuc, 2007
4. TIlerpos H.M. Heopranuyeckas xumus., VueGmoe nocobue a1 oGyvamuxcs
XHUMHYCCKHX cnenuansHocreit CI1I0, / IlerpoB HM. Muxanes. JLA. Kykymxnn FO.H, -
Jlenunrpan: Xumus, 1981.
S.Ilycrosamoa JIM. Ofmas  xumus: cepus  «Cpennee HpodecCHOHANBHOE
obpasosaue» / JI.M. ITycroBanoga. Huxonoposa MLE. - Pocros ua Hony: ®enukc, 2005,
6. Ceemunkosa I'.B. OcHOBEI XUMUH B pacyetax. Camoyuutes PCLICHHS pacUeTHBIX
XHUMHYECKHX 3aza4. / Cemmnnkosa B, - CIIb.: Xumnsnar, 2002.
7. CemenoB W.U. OKenpec-yuebunk mo PCUICHHIO XMMHYecKuX 3ama4, / CeMeHORB
H.W. - CII6.: Xummzpar, 2001,
8.Xomuenko W.I. O6mas Xumus. YueOuuk / W.I, XomueHko, — M.: Hogas
BOJIHA,1997,
9.9k3amenanmnonnre BOIPOCH! 1 otBeTh Xumus 9 u 11 kmaccs: YyeGHoe nocobue. —
M.: ACT-ITPECC LIKOJIA, 2003.
Hureprer-pecyperr
1 http://www.xumuk.ru
2 http://www.himi.nsu.ru
3www.numi.ru
4 http://www.xumuk.ru
5 HTTP://WWW HIMINSU.RU
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOII

AACHHATIINHBI

Koutposs mu onenka PE3yJIBTATOB  OCBOGHHS  yueGHOl JUCLHIUIAHBI
OCYIICCTBIISIETCS NpenofaBaTeieM B TIPOLIECCe  NPOBENIEHHS MPaKTHYECKHX
3aHATHH W 1aGopaTopHbIx pabot, TectTMpoBamHMs, a Tapxe BBIIOJIHEHUS
o0yJarommmucs HHIABHIYalbHEIX 381aHHH, TPOEKTOB, UCCIIEIOBaHMUIA,

Pesynbrarsi o6yuenus
(0cBOEHHbIE yMeHHS, YCBOCHELIE 3HAHHS)

DopMBI M MeTOABI KOHTPO/IS H
OUCHKH Pe3yJIbTATOB 00yUeHHs

B pesynomame oceoenus yuebnoti  oucyuniumw
«Xumusy o6yvarowuiics donxcen ymems:

* Haseieamo: uzyuenHvie eewjecmea no MPpUUANLHOT
UNTU MeXHCOYHAPOOHOL HOMenKramype;

* ompedensame: eanenmuocme u cmenens OKUCneHus
YUMUYECKUX INIeMeHmO6, Mmun Xumuyeckoii CEA3U @
coedunenusx, 3apsd uona, xXapaxkmep cpeodvl 8 600HbIX
pacmeopax  HeOp2aHuueckuX  u  opeamuyeckux
coeOuHeHutl,  oxuciumen» u e6occmanogumen,
NPUHAORENCHOCMS  ewyecms K Pasneim  knaccam
Heop2anuyeckux u opzanuueciir coedunenuti;

* Xapaxkmepusoeamv.: saeMeHmbL MaTbIX NEPUOI0E No
ux nonoscenuto 6 Ilepuoouyeckoii cucmene AU
Menoeneesa;  obuwue  xumuyeckye ceoticmea
MEMANN06,  HEMeMANN08,  OCHOGHYIX  KIACCOB
HEOpeanudeckux  u  opeanuveckux  coedumenui;
CmpoeHue u Xumuueckue ceolicmeq U3YUEeHHbIX
Heopeanuyeckux u opzanuuecicux coedunenuii;

* 00vACHAMb: 3a6ucuMOCmb CEOicE eeiyecme om
ux cocmaea u cmpoenus, npupody xumuuecrkoli ceszu
(uonnoii KOBAIeHMHO1], Memannuyeckoi u
8000POOHOT), 3a8uUCUMOCTL CKOPOCMU XUMUYECKOT
peakyuu u nonodicenue xumuueckozo paerosecus om
DAasnuuHbLY haxmopos;

®  BBINOIHAMB XUMUYECKUL ' sxcnepuuenm: no
PACNOSHABAHUIO  BADICHEUWIUX — HEOP2AHUYeCKUX U
Op2anuyeckux coeourenul;

*  npoeodumo: CaAMOCMOoAMenbHbIll nouck
XuMuueckou  ungopmayuu ¢ ucnomvzoeanuen
Da3IUYHbIX UCTOYHUKOE (nayuno-nonynapreix
usoanuti, Komnviomepuvix 6as OanHbIX, pecypcog
Humepnema); UCHOIb308AMb KOMRbIOmeEpHbLe
mexwonozuu 0 06patomxu u nepedayu xumuveckoi
unopmayuu u ee npedcmasnenus e PaznudHbIx
popmax;

* CeA3bI6AMb.  USVYeHHbI Mamepuan co  ceoell
npogeccuonanvroi deamenvHoCmbIO,

° pewame. pacuemmnvie 3a0auu N0  XUMUYECKUM
dopmynam u ypasmenuam;

UCROTb306aMe NpUOGpementbie sHAHUA U yMenus &
NPAKMUYeckou  OeamenvHocmu u  noscedneenoii

HCUSHU.!

Texywuii konmpons 6 dopue:

v

i T

camocmoamenvHoix pabom;
nabopamopnoix  y npakmuyveckux
pabom,

MeMamu4ecKux mecmoe;
Xumuueckux oukmanmos;
KOHmMpoOnenex pabom no memam
YuebHoii ducyunnumer,
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[« onz o0bvacHenus Xumuyecrkux Aenenu,
NPpOUCX005uux 6 npupode, Gotmy u na npouseodcmee;
* onpeodenenus 803MOJCHOCIU npomexarnus
YUMUYECKUX npespawenuii ¢ paznuynpry yenosusx u
OYeHKu ux nocredcmeuti;

* OKonocuuecku  zpamommozo  nosedenus 8
OKpyJicaroweti cpede;

* OYeHKU  enusmus  xumuuecrkozo 3aepasHenus
OKpydHcatousen cpeder Ha opzanusy venosexa opyeue
HCUBbLE opeanusMbl, 5

* Obesonacnozo obpawenus ¢ 2oproyumu  y
MOKCUYHBIMU  gewecmeamu  u nabopamopnvim
obopyoosanuem,

*  Npu2omoenenus pacmeopoe 3a0anHol
KOHyenmpayuu & 6eimy u na npouzeodcmee;

* Kpumuuecko oyenxu docmoseprocmu xumuyeckoii
unghopmayuu, rocmynaioweti uz pasHvix uCmMoyHUK0E,

B pesynemame oceoenus yuebnoii  Qucyunnumns
«Xumuny oGyyarowsuiics donocen 3name.:

* 6adCHedwUe XUMUYeCKUue NoHSMuS: eeujecmeo,
Xumuueckuii nemMeHm, amom, Monekyna,
OMHOCUMeNbHbIE amomMHas u MONEKYIAPHARL MACChI,
UOH, anaomponu, U3OMORnbL, XUMUYecKas C8430b,
SREKMPOOmpUYameneHoCms, 8aNeHMHOCHY, cmenens
OKUCNeHus, Moo, MONAPHAS Macca, MORApHbIl 06vem
2a3o00pasmvix eewecm, 6ewjecmea MonexyiapHozo u
HEMONEKYNAPHO20 Cmpoenus, pacmeopei, NeKmponum
U HEINEKMPOIUM, 3NeKmporumuyeckas ouccoyuayus,
OKuciumene u  60CCManoumenv, OKuCieHue U
éoccmanoenenue,  menno6oii  aghghexm peaxyuu,
CKopocme  xumuueckol  peaxyuu, Kamanus,
Yumuyeckoe  pasHoseecue,  yanepoowwiil ckenem,
@ynxyuonanvnas epynna, usomepus, 2omonozus;

* OCHO8Hble 3GKOMbL XUMUU: COXpaHenus maccer
sewecms,  nocmoswcmea  cocmaea seujecme,
Iepuoouyeckuii 3axon JJ. Y. Menoeneesa;

° OCHOGHble meopuu XuMuu; Xumuueckoi cessu,
dnexmporumuieckol  Ouccoyuayuu, cmpoeHus
OPEaHUMECKUX U HeOP2aHUYeCKUX coeduneHuil;

*  sadxcHelluiue gewecmea u Mamepuanwi:
BadiCHeluUue Memaniol u CnIaGsL: CepHas, coasuas,
A30MHAZ U YKCYCHAS. Kucnomel; Grazopodnsie 2asbL,
6000p00, Kucnopoo, 2AN02eHbl, WenoYHbIe MemAiv;
OCHOGHble, Kucnommuvie u amgpomepuvie oxcudvi u
2UOpOKCUOLL, Wenoyu, yenexucavili u yeapHuutii 2aze.,
CepHucmulll  2a3, ammuax, eoda, NpupooHuiii  2q3,
MEMAH, 3MAH, Smunew, ayemunen, xnopud Hampus,
xapbonam u 2udpoxapbonam Hampus, kapbouam wu
Gocham  kanoyus, Gewson, memanon u smawnon,
CI0JiCHblE  3ghupul, HCUPBL,  MbING,  MOHOCAXAPUObL
(emox03a), ducaxapudw: (caxaposa), HOAUCAXaAPUQObL

Texyuyuii konmpone 6 popme:
camocmoamenvuoix pabom;

%

pabom;
memamuyecxkux mecmoe;
XUMUYECKUX OUKMAHMO8;

T W

Yuebnoii oucyunnune,
Hmozoeuwtii KOHmpone g
Ougdepenyuposannozo 3auema,

nabopamopueix  u npakmuyeckux

KOHMPONbHbIX  pabom no memam

dopme
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(kpaxman u Yernonosa), anunun, AMUHOKUCTOMDB,
benxu, UcKyccmeennoie u cunmemuyecikue 80110KHQ,
Kayuyku, nracmmaccei;
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