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BBEJIEHUE

KypcoBas pabota crnocoOCTBYET 3aKpEIICHUIO U YTITyOJICHUIO 3HAHUH 110
mucuuiinHam: «OOmas U Heopranudeckass Xumus», «OpraHudeckas XUMUs»,
«Dusndeckas XumMusn», « Texnuueckass TEpMOJUHAMUKA).

[enap KypcoBOW pabOThl — 3aKpPENUTh U PACIIMPUTH 3HAHUS MO pa3Iny-
HBIM TE€XHOJOTUYECKUM MPOU3BOJICTBAM, COCTABICHUIO MaTepUalIbHOTO OanaHca
XUMHYECKHUX MPOU3BOICTB.

OCHOBHBIE ITOJIOKEHUA

XuMHUecKasi TEXHOJIOTHsS MPEACTABISIET COOOM OJIHY U3 Ba)KHBIX OTpac-
Jeil coBpeMeHHOM TexHUKHU. ColepKaHUEM €€ SABIIIETCS pa3padoTKa M COBEp-
IIEHCTBOBAHUE Pa3JIMYHBIX METOJIOB OOOralleHusi U NnepepadOTKU ChIPbsl B TO-
BapHbBIC MPOTYKTHI.

XuMHYecKasi TEXHOJIOTHSI OXBaThIBACT MPEUMYIIECTBEHHO T€ MPOU3BO/I-
CTBEHHBIE MPOIIECCH, B OCHOBE KOTOPBIX JIEKAT XMMHMUYECKHE M (PU3NUECKHE
IPEBpAIICHHS.

[Tpu NpoeKTUPOBAHUHU KAKOTO-TUOO XMMHYECKOIO MPOU3BOJICTBA HEOO-
XOAUMO 3HaTh MPOM3BOJCTBEHHBIH PELENT, T.€. COOTHOIICHHWE pPEearupyromux
BEILECTB ONPEIECTEHHOT0 KauyeCTBa, PEXKUM MPOBEAEHUS MPOLIECcCa B KAXA0U €ro
CTalMl W BBIXOJ MPOAYKIMH MO CTaAUsIM U B LIEJIOM IO MPOU3BOJCTBY NpHU
ONpEJEICHHOW KOHCTPYKLMM amnmnapaTroB, CKOpPOCTH mpolecca u T.0. Bce 310
YCTaHaBIIMBAETCS B XOJ€ MPEIBAPUTENIbHBIX MCCIEAOBaHUN B J1a0OpaTOpUsX U
Ha OMBITHBIX ycTaHOBKax. Ha ocHOBaHMU JaHHBIX MCCIIEAOBAHUN COCTABIISIIOTCS
MaTepualbHble U SHEpPreTUYecKre OajaHChl (Yalle BCEro TEIJIOBBIE), a 3aTeM
IPOU3BOJUTCS pacyeT pa3MEepOB M KOJIMYECTBA allapaToB C YYETOM 3a/laHHOM
MoOIIHOCTU 3aBoja. llom mowmocmwvro 3aBoja Moapa3zymMeBaeTCs €ro MakcCH-
MaJIbHO BO3MOJKHAs MTPOEKTHAs (OOBIYHO I0/10Bast) MPOU3BOIUTEIBLHOCTb.

B ocHOBY mamepuanvroco 6ananca mojl0KeH 3aKOH COXPAHEHHUS MAcCCHI.

HpI/I 9TOM 06]]_[66 KOJIMYCCTBO IMOCTYINAIOIINX B IMPOU3BOACTBO MATCPHUAIOB



JIOJKHO OBITH PaBHO OOIIEMY KOJIMYECTBY MOJydaeMol nmpoaykuuu. Eciau tako-
IO PaBEHCTBA HET, TO UMEIOT MECTO MOTEPH B IPOU3BOJICTBE.

MatepuaibHblii 6asiaHc MOXKET OBITh MPEJICTABICH ypaBHEHHEM, JIEBYIO
4acTh KOTOPOTO COCTABIJISIET Macca BCEX BHUOB ChIpbS U MAaTE€pUAOB, MOCTY-
IMBIIMX HA NEpPepaboTKy (D Mppux), @ IPaBYI0 — Macca MOJy4aeMbIX IPOAYK-
TOB, BKJIIOYAIOIINX TAKXKE MACCy MPOU3BOACTBEHHBIX MOTEPD (D M'psex) (1):

ZmeI/IXZZ m'pacx
1)

MatepuasibHblii 0alaHC COCTaBIIAIOT MO YPaBHEHHIO OCHOBHOM cymmap-
HOM peaKkuu C y4eToM NapajliebHbIX U MOOOYHBIX peakuuid. Teopemuyeckutl
MamepuanbHulll OANAHC PACCUUTHIBAIOT HA OCHOBE CTEXMOMETPHUYECKOTO ypaB-
HeHusi peakiuu. CTaThbu MPUXOJA U PACX0Jia BBHIPAXKAIOTCS B BUJIC YPaBHEHUS
(2):

my + My =Mz + My +Ms + M,

2)
rae  Mj; — macca MoJIE3HOTO KOMIIOHEHTA ChIpbs; My - Macca NpUMecel B Chl-
pbe; M3 — Macca 1eJIeBOro MpoAyKTa; My — Macca MOOOYHBIX MPOTYKTOB; Ms -
Macca OTXOJOB IPOU3BOJCTBA; Mg — Macca MPOU3BOJCTBEHHBIX MOTEPb, 00Y-
CJIOBJICHHAsl HEMOJHBIMU XHWMHWYECKUMH MPEBPALICHUSAMH, MEXaHUYECKUMU
MOTEPSIMU MPU TPAHCTIOPTUPOBKE U XPAHEHUH CHIPbSI U TOTOBOTO MPOAYKTA.

[Ipu cocTaBieHnn MaTepUATLHOTO OallaHCa MAcChl BEIIECTB YUUTHIBAIOT-
Csl OTACJIBHO ISl TBEPJOH, XKUAKOW U razoBoi (a3. I[losTromy marepuanbHBIN
OajlaHC MOKHO BBIPa3uTh B BUIE€ ypaBHeHU (3):

M+ M+ My =M+ Mo+ m'y,
)
rae  m;, M, M, — Macchl TBEPABIX, Fa3000pa3HBIX U KUJKUX BEIIECTB, MTOCTY-
MaIMX B MPOM3BOJACTBO; M';, M', M, — MacChl TBEPJbIX, ra3000pa3HBIX H

KUAKUX ITOJYYCHHBIX ITPOJAYKTOB.



llpakmuueckuii mamepuanvhsiti 6a1aHC YYUTHIBAET COCTaB HCXOJIHOTO
CBIPbsl U TOTOBOM MPOIYKIHH, U30BITOK OJHOTO U3 KOMIIOHEHTOB CHIPbS, CTe-
IIEHb [PEBPALIECHHUS, IOTEPU ChIPbS U TOTOBOT'O IIPOAYKTA U T.JA. MaTepuaabHbIi
OaslaHC COCTaBJISIETCS HA OCHOBE TEXHOJIOTHYECKON CXEMBI MO OTIEIbHBIM CTa-
JASIM, ammaparaM WiId arperaram. s BBINOJHEHUS MaTEPUAIBHBIX PACUYETOB
UCIIOJIB3YIOT PacX0/ibl BEUIECTB, BEIPAKEHHbBIE B KMOJIb/Y, M>, KT/d.

JlanHbIC MaTepraILHOTO OallaHCa MO3BOJISIOT MMPOBOIUTH AHATIN3 BIUSHHUS
VM3MEHEHUs TEXHOJIOTMYECKUX MapaMETPOB HA TEXHUKO-DKOHOMHYECKHUE IOKa-
3arenu npouecca. [locie nmpoBeeHUsT pacueToB COCTABISIOT TAOJIMIy MaTepH-

anpHOrO Oananca (tadm. 1).

Tabmuma 1
MartepuanbHblii OaiaHc
[Ipuxon Pacxon
Berectso Komauuecrso BermectBo KomnuuectBo
KT % KT %
Bemectso 1 m; LleneBoit IpOaYKT ms
Bemectso 2 my [ToOouHbII NPOAYKT My
OTx01BI ms
[Ipon3BOACTBEHHBIE Me
MOTEPH
Htoro 100 |Hroro 100

B kauectBe mpumepa B Tabi. 2 MPUBEIEH YIPOIIEHHBINH MaTepuaIbHBIN
Oamanc u B Tabn. 3 — TemioBoi OanaHc KOKcoBaHMs yris (Ha 1 T. pabouei
muxThl). [Ipu 3TOM mpUHKHMaeTCs, 4TO B pe3ysibTaTeé KOKCOBAaHUS IMOJIy4arOTCs

KOKC U XUMHWYCCKHUC ITPOAYKTBI KOKCOBAHHA — CMOJIA, BOI[HBIﬁ KOHACHCAT U ras.

Tabnuua 2
MatepuanbHblii OaaHC KOKCOBAHUS yTJIst
[Tpuxon KT Pacxon KT
3arpyXeHHbII CyXOH yroJib 920 Koxkc BanoBbIit 719,6
CwMmona 32,0
Ceipoit 6eH30n 9,0
Ammuax 2,9
Bnara yras 80 I'a3 cyxon 130,9
Cepa razosas 2,9
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Biara obmas 98,4

[ToTepu 4.3
Bceero 1000 Bcero 1000
Tao0muna 3

TenoBoit 6ananc KOKCOBaHUS YIJIs

[Tpuxon KIDK 0% Pacxon KIDK %

Temo ropenus raza 2654400 98 Temuio HarpeBa KOKca 1066800 39,4

dusnyeckoe TEIIo raza u Temno HarpeBa NPOIYKTOB 877506 32,4

BO3yXa 26376 1,0 xokcoBaHHS

@®uznyeckoe Terio muxThl 26292 1,0 Temno, ynocumoe npoaykramu 399840 14,8
TOPCHUS

[Torepu Temna B okpyxkawomy 362922 13,3
cpeny
Bcero 2707068 100 Bcero 2707068 100

O®OPMJIEHUE PACUETHO-TIOSICHUTEJIBHOM 3AITMCKU

PacueTHo-mIOsICHUTENBbHASL 3allMCKa CONEPKUT pasfieibl: BBEJCHUE, CHH-
T€3 XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI, aHAJN3 XUMHUKO-TEXHOJIOTHYECKOM CHU-
CTEMBI, 3aKITIOYCHHE, CITUCOK UCIIOIb3YEMOM JINTEPaTypPHI.

Bo sgedenuu B xpaTkoil u 4eTKoil (opme OKHA OBITH OCBEIICHBI BO-
MIPOCHI COCTOSIHUSI MHUPOBOM M OTEUECTBEHHOW MPOMBINIJICHHOCTH XHMHYECKUX
MIPOTYKTOB, TIPOOIEMBI, CTOSIIIHNE Mepe] MPOMBIIIICHHOCTBIO, TIPUBEACHA aKTY-
IbHOCTH BHIOPAHHOW TEMBI 1 CPOPMYIIMPOBAHA 11€JTh KypPCOBOM PabOTHI.

Cunmes XUMUKO-MEXHONIOSUYECKOU CUCmeMbl COCTOUT M3 CIEAYIOIIUX
no/Ipa3ieNioB: MHGOPMAIIMOHHBIN aHAJIU3, XapaKTEPUCTHUKA UCXOTHOTO CHIPhS U
BCIIOMOTATENbHBIX MaTEPHAJIOB, XapaKTEPUCTHUKA TOTOBOTO MPOJYKTa, XUMHU3M
npoliecca, TEXHOJIOTHIecKasi CXemMa, OCHOBHBIE ITapaMeTphl MpoIriecca.

NudopmarimonHslii aHaIM3 BKIIOYAET B CEOS M3YUYEHUE CYIIECTBYIOIIUX
CIIOCOOOB TIPOM3BOJICTBA XMMHYECKOTO TPOIYKTA W BBIOOP TEXHOJIOTHYECKOTO

mpornecca, KOTOpBIf/i C HaUMCHBIIMMHU 3aTpaTaMMu ITO3BOJIACT BBIITYCKATH IIPO-



JOYKIMIO BBICOKOIO KauecTBa. IIpu 3ToM mpuBoauTtcs noapodHoe 000CHOBaHUE
BBIOPAaHHOTO CIIOCO0a MPOU3BOJCTBA XUMHUECKOTO MPOAYKTA.

XapakTepUCTUKa MCXOAHOIO ChIPbSl OTPAXKAET OCHOBHBIE (PU3UKO-
XMMHYECKHE CBOMCTBA MCXOJHBIX MATEPUAJIOB, IPUMEHSIEMBIX JJIS MOTYYECHHUS
XUMHUYECKOTO IPOIYKTA.

XapakTepucTuKa roTOBOTO MPOAYKTa OTpakaeT TpeOOBaHUS CTaHIapTOB
WIN TEXHUYECKUX YCIIOBUM, KOTOPBIE MPEIBSABISAIOTCS K KAU€CTBY MOJYYEHHOM
IPOAYKIIMH.

XUMHU3M IpoLecca BKIIOYAET B ce0s CXEMbl XUMHUYECKHX pEaKLMid Ipu
KOTOPBIX 00pa3yrOTCsl TOTOBBIE W/WIIH TOOOYHBIE MPOTYKTHI.

TexHonornueckas cxema mpouecca BKIIOYAeT B ce0sl YepTexk U ONMHUCAHUE
TEXHOJIOTHYECKOr0 MPOLECCa, KOTOPBII MPOBOJUTCS C YYETOM IOCIEI0BATEIb-
HOCTH OCHOBHBIX TEXHOJOTMYECKHUX OMNEpPAlMid B COOTBETCTBUU C BBIOPAHHOMU
TEXHOJIOTHYECKON CXEMOW IMPOM3BOJACTBA. B omMcaHuM yKa3pIBacTCs Ha3Haye-
HUE OTIEIBHBIX CTaJUA TEXHOJOTMYECKOIro MIpolecca C YKa3aHHEM COOTBET-
CTBYIOLIUX ITO3HIIMI I10 CXEME.

[TapameTpsl TEXHOJIOTMYECKOTO IPOLECCa COCTABIISIIOT MO MPAKTUYECKUM
U JIUTEPAaTypHbIM JaHHBIM, PE3YJbTaTaM HAYYHO-HCCIIEOBATEIbCKUX paldOT U
JPYT'MM HCTOYHHMKAM Ha OCHOBAaHMU BBIOPAHHOW CXEMbl TEXHOJIOTHUYECKOTO
npouecca. [lapaMerpsl NpUBOJATCA MOCIEAOBATEIBHO MO XOJY TEXHOJOrHYe-
CKOT0 IIpoliecca.

AHanuz  XumuKo-mexHoai02UYecKol cucmemvl BKIIOYAET B ceOs pacuer
MaTepHaibHOro OanaHca.

MartepuasibHble pacueTbl MPOBOAATCS IO pacdyeTaM YAENbHBIX HOPM pac-
X0J1a ChIpbs B COOTBETCTBUM CO CTEXHMOMETpPUEH XUMHUYECKUX PEaKUUi, MpoTe-
KaIOIIMX B CUCTEME, C YYE€TOM MOTEPh U BO3BPATHBIX OTXOJIOB.

B saxnouenuu GopMupyroTcsi KpaTkue BbIBOJIbI, BHITEKAIOIIUE U3 BBINOJ-
HEHHOU KypcoBoil paboTsl. B HuxX xapaktepusyercs 3p()EeKTUBHOCTh TEXHUYE-

CKUX PEIICHUH TTOCTaBICHHOU B KypCOBOI paboTe 3a1auHu.
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Cnucok ucnonwvzyemoti aumepamypsi 0QOpPMIISETCs] B MOPSAIKE YITOMHUHA-
HUS MyONMKaluui B TEKCTE (HE MEHee 5 MepBOMCTOYHHUKOB). OdopMiieHue cchl-

JIOK IIPpCACTABJICHO B IIPHUJIOKCHUU 1.

O®OPMJIEHUE I'PAGUYECKON YACTU PABOTHI

['padmyeckas yacTb pabOTHI BKIIIOUAET B €051 UEPTEIK TEXHOJIOTUUECKOU
CXEMBI IIPOM3BOJCTBA M COCTOUT U3 OJHOIO JHUCTA. UepTek BBHINOJHAETCS B
3JIEKTPOHHOM BHJI€ IPHU MOMOIIM IporpaMMmHoro otecredenust «Kommac» u
pacrieuatbiBaeTcs Ha jucte dpopmata A4. TpeOoBaHUs 1O BBHIMOJHEHUIO YepTe-
el TeXHOJIOTUUECKON CXEMBI H3JI0XKEHBI B [§-9].

B kayecTBe nmpuMedaHus, MOJ TEXHOJOTMYECKOW CXEMOHM, Ha 3TOU ¥Ke
CTpaHHlle, MPUBOIUTCS pacurdpoBka nozunuii. Hanpumep: TexHonornueckas
cXeMa MpOU3BOJCTBA (popManblerujia u3 MetaHona: | — Bo3ayXoayBka, 2 —
WCIIAPUTEIIb METAHOJIA, U T.1.

[TOCJIIEAOBATEJIbBHOCTDH PABOTDI

Paboty cneayer HauMHATH ¢ 003aTEILHOTO O3HAKOMIIEHUS C PEKOMEH Y-
€MOI JTUTEpaTypoil U MPOU3BOJICTBEHHBIMU AaHHBIMH. Heobxoaumo rirybokoe
U3ydyeHHue (PU3UKO-XUMUYECKUX OCHOB IMPOTEKAIOIIMX MPOLECCOB, YCTaHOBIIE-
HUS BEJIMYMH M MapamMeTpoOB, XapaKTEpU3YIOLIUX padoOTy armapaToB, TEXHOJO-
IMYECKHUX CXeM Mpou3BojAcTBa. Ha mocnenHem srame KypcoBoi paboThl pac-
CUMTHIBACTCSI MaTEpUANIbHBIN OanaHc MPOU3BOCTBA.

3AIIIUTA KYPCOBOM PABOTEI

3amuTa KypcoBoi pabOThl OCYIIECTBIISIETCS BO BpEeMs 3aU€THOW HEIelu,
B BUJIE YCTHOT'O OTUYETA B T€UCHHE 15 MUH.

OBIIME METOANYECKHUE YKA3AHHMA HA ITPOEKTMPOBAHUE

O0beM KypcoBoi pabOThI TOJKEH COCTaBIATh HE MeHee 30 cTpaHuIl TeK-
cTa, HaOpaHHOTO Ha KomrmbioTepe. KypcoBas paGoTa BBHITIONMHSETCS Ha JIUCTAaX

dopmara A4 mpudrTom Times New Roman Nel4, mexxaycTpoUHbIif HHTEpBAT —



nonytopHsiit (1,5). Ilons: ceepxy u cauzy no 2,0 cMm, cieBa — 3,5 cM, cripaBa
— 1,0 cm. AGzaunsiii orctyn 1,25 cM OT J€BOM I'paHUIBI TEKCTOBOTO IOJIS.
OdopmileHre TUTYJIBHOTO JIMCTA MPEICTAaBICHO B MpHIokKeHUU 2. BripaBHUBa-
HUE TEKCTa: 3aroJIOBKU IJ1aB, maparpadoB, TEKCT pabOThl - MO IMIWPUHE; HA3Ba-
HUs Tabmui, — no neHTpy. HoMmep cTpaHuIbl CTaBUTCS BHU3Y CTPAHHUIIBI IO
ueHtpy. [lpu opopmienun paboThl HENb3S UCIIOIB30BATh KUPHBIA IPUPT, Kyp-
CUB, NOJYEPKUBAHUE, BBIJCICHUE IBETOM.

B TekcTe pacyeTHO-NOSCHUTENHLHON 3alMCKHU JIOJDKHBI OBITh CCHUIKM Ha
JUTEPATYpPHbIE HICTOYHUKHU JJI BCEX pacueTHbIX GopMy, GU3MUECKUX BETUYUH
U JIPYyTUX JAHHBIX, B3SATHIX U3 JIUTepaTyphl. CCHUIKU HA JIUTEPATYpy CIEAYET Ja-
BaTh B BHJIC 3aKJIFOUEHHOTO B KBaJpaTHbIE CKOOKH MOPSIKOBOIO HOMEpA UCTOY-
HUKA.

CryneHTbl 3a04HOM (hOPMBI 00YUEHHS CIaI0T KYPCOBYIO pabOTy HE MO3/1-
Hee, YeM 3a 2 Helenu 0 Havala ceccuu Ha kadenpy «EcrecTBeHHOHAy4YHBIE
JTUCHUIUIMHBL U XUMUYECKUE TeXHoJoruw». KypcoBble paboThl, UMEIONINUE TO-
JIOKUTEILHBIE PEIICH3UH, JOMYCKAIOTCS K 3allluTe, a paboThl C OTPUIIATEILHOM
pelieH3 el BO3BpaIatoTCs CTYIEHTY Ha 10paboTKy.

3AJTAHMA K KYPCOBOM PABOTE

3amanne K KypcoBoil paboTe BBIAETCS MpEenoaBaTesieM HHANBUAYATbHO
KaxaoMy ctyaeHTty. KypcoByrwo palOoTy mnpenjiaraercs BBINOJHUTH HAa TEMY
«AHaNIu3 U CUHTE3 XUMHUKO-TEXHOJIOTMYECKON CUCTEMBI ...».
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[Tpunoxenue 1

OdopmileHHEe CChUIOK OCYIIIECTBIISIETCS CIETYIONIMM 00pa3oM:

Knurn:

beckoB B.C. O6mas xumuueckas TexHosorus: yue6. maist ByzoB / B.C.
beckon.-M.: UKI1] "Akanemkuura", 2005.-452 c.

KyrenoB A.M. OO0mias xumuyeckasi TEXHOJOTHS: yueO. Jj1s By30B / A.M.
Kyrenos, T.U. bounapesa, M.I'. bepenrapten. - 3-e usa., nmepepad. - M.: UKI]
«Axanemkuuray, 2003.-528 c.

CraTrbu U3 )KypPHAJIOB:

Aizerimreiis O.M. TIpon3BOACTBO XUMHYECKUX BOJIOKOH M HUTEN B MUpPE

u B Poccun B 2004 r. - ABUKEHUE B pa3Hble CTOPOHBI // XUMUYECKHUE BOJIOKHA,
2005.-Neo5.-C. 70-80.
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[Ipunoxenue 2
MunucTepcTBO 0OpazoBaHus U Hayku Poccutickoit deaeparuu
HannonanbHbIN HCCIEI0BATENbCKUN SACpHBIN yHUBEpCUTET « MU DI

banakoBckuii HHXEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT —

bumman HUAY MUOU

Kacpe):[pa «ECTCCTBCHHOHay‘IHBIe JUCHUIIIINHBI U XUMHWYCCKHUEC TCXHOJIOI'N»

Kypcogas pabota

10 ANCHUIIIINHC «0611135{ XUMHUYCCKasA TCXHOJIOT A

Ha TCMY «AHAIIN3 U CUHTE3 XUMHUKO-TEXHOJIOTHUECKON CUCTEMBI. ...»

Brimonuus(a): ctyaeHT rp.

dUO

[Tposepwui(a): norent kadenper EXT
dUO
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bamakoso 20..

OBIIAA XUMHNYECKASA TEXHOJIOT'UA

Meroanueckue yka3aHus K BBIIIOJTHEHUIO KYPCOBOM pabOThI
1o aucuurinae «O0mas XuMuIecKast TeXHOJIOT U
JUISL CTYJICHTOB HaNPABJICHUS «XUMUYECKasl TEXHOJIOT U

Bcex (opM 00yueHus

CocraBuna 3y6oBa Haranbs ['enHagbeBHA

Peuenzent N.I1. JIenncenko

Penaxrop JI.B. MakcumoBa
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[Toamucano B neyats 07.06.16. dopmar 60x84  1/16
bymara tur. Vca. neu. 1. 0,75 Vu. - m3a.. 0,7
Tupax 100 k3. 3aka3 becrutatHo

banakoBckuii HHXEHEPHO-TEXHOJIOTHUECKUN HHCTUTYT — (uman HUAY
MHUOU

Tunorpadpus BUTU HUAY MUOU

413853, r. banakoBo, yn. Hamnaena, 140
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