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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

LenssMu 0oCBOCHUS TUCUMUIUIMHBI " XUMHuS (00111as1)" SABISIOTCS:

1. CdopmupoBaTh y CTYIACHTOB, TEOPETUYCCKUN (yHIAMEHT IS
TATbHEHIIET0 W3YYCHUS XUMUYECKUX W €CTECTBCHHBIX HAyK, CIIOCOOCTBOBATH
MPUOOPETEHUIO CTYACHTAMU 3HAHWK TIO0 OCHOBHBIM BOIpOCaM OOIIeH W
HEOPraHUYECKOW XUMUHU;

2. Pa3BUTh TBOPUYECKOE MBIIUICHUE W HAYYHOE MHUPOBO33PEHHUE, PACKPHITH
METOJI0JIOTHI0 XUMUYECKON HAYKH.

3. [lokasarh CBA3b XMMHUHU C KU3HBIO COBPEMEHHOTO 00IIeCTBa U €€ PoJib B
pPELIEHUN SKOJIOTHYECKUX MTPOOIIEM.

3agaum:

['maBHOWl 3amauveid y4yeOHOM  JUCHUMIUIMHBI  SIBISIETCS  OO€cleuYeHUe
TEOPETUYECKOM TOJATOTOBKOM IO XUMHM MHXEHEpAa KEJIE€3HOJIOPOKHOTO
TpPaHCIIOpPTa, KOTOpas TO3BOJUT €My OBICTpee M KadeCTBEHHEE YCBaWBaTh
NpUKIaAHbIE pa3liesibl XUMHHM, OpPUEHTHUPOBATHCA B YACTHBIX BOIPOCAX,
BO3HUKAIONIUX TPHU OCBOCHMM HOBOM TEXHMKM W B CTPOUTENIBCTBE. B Xome
o0y4yeHHUsI JUCIUIUIMHE HEOOXOIMMO JIOOMTHCS  OCBOCHHUS  CTYyJIEHTaMu
TEOPETUYECKUX OCHOB OOIlEeH XUMHUHU, 0€3 KOTOPHIX HEBO3MOXKHO MOHUMAHHE
CBOMCTB U IIPEBpAICHUN XUMUYECKUX BEUIECTB, a TAKKE XUMHUU SJIEMEHTOB U UX
COEMHEHUN, KOTOPBhIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. [Inanupyembie pe3ynbTaThl 00YYEHUS IO TUCHHUTITHHE (MOYIIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh MHXEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NeSITeTbHOCTH C UCTIOIb30BAaHMEM METO/I0B €CTECTBEHHBIX HAYK, MATEMAaTHUYE€CKOTO
aHaJIM3a U MOJICTUPOBAHUSI.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOydaromuiics: Oyaer:

3HaTh:

- OCHOBHBIE TOHATHUS U 3aKOHBI XUMMHH;

- CTpoeHre aTOMOB U MOJIEKYT;

- OCHOBHbIE KBAaHTOBO-MEXaHUYECKUE IIpe/ICTaBlieHus 00 00pa3oBaHUU
XUMHYECKHUX CBS3CH;

- OCHOBHBIE KJIACChI HEOPTaHUYECKUX COSIUHEHUM;

- HoMeHkIatypy HEOpraHu4eCKuX COCIMHEHNM;



- OU3NUKO-XUMHUYECKHE METOJIbI UCCIIEIOBAHMS BEIIECCTB;
- [leppoguueckuit 3aK0H;

- TepMoguHaMUKy M KHHETUKY XMMHYECKHUX MPOIIECCOB;
- CBoiicTBa PacTBOPOB;

- Teoputo 3JIEKTPOMUTUYECKON TUCCOLIUALINH;

- OKHUCIIUTEIbHO-BOCCTAHOBUTEbHBIC PEAKIINU.

YMmerThb:

- Hcnonp30BaTh OCHOBHBIE NMOHATHS M 3aKOHOB B PEIICHUM XHUMHUYECKHX
3aj1a4;

- [lokaszaTh IPUHITUIILI, JISKAIIUE B OCHOBE KJacCH(PUKAIIMM COCTUHEHUN U
XUMHUYECKUX PEaKIU;

- O3HaKOMUTH C TEPMOJUHAMHUKON U KUHETUKOW XUMUYECKUX ITPOLIECCOB;

- [Ipon3BOAUTH pacU€ThI MO MPUTOTOBJICHUIO PACTBOPOB.

Baagern:
- HaBBIKAMH 110 00ECIIEUEHHIO DKOJIOTHUYECKOM OE30IIaCHOCTH

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

OOmast TPyIOEMKOCTh JUCHUUILTUHBI (Momynsi) cocTaBisier 2 3.e. (72
aKaJeMHYECKUX vaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Nel

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHSA JIEKITMOHHOTO THITA 16 16
3aHATUS CEMUHAPCKOTO THIA 16 16

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
Mearorn4ecCKuMU pabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTrenpHON TpOrpaMMbl Ha HWHBIX YCIOBUSX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM arrecTauu coctapisieT 40 akageMuueckux vaca (OB).




3.4. ITpu oOy4eHn¥ 0 MHAUBUAYATFHOMY YI4€OHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEeM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBIO B (hOpME CaMOCTOATEIHHON paboThl 00YJArOIIMXCs, a TaKkKe B popme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )
JUIaMU, TIPUBIICKAEMBIMH K peai3aIliid 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Xumus kak Hayka

PaCCManI/IBaCMLIe BOIIPOCHI:

- [Inanupyemsble pe3yabTaThl

- IOHUMATh CTPOCHUC BCUICCTB, TCOPCTUICCKHUC OCHOBbBL

2 |Atom

PaccMarpuBaeMble BOIIPOCHL:

- DHepreTHKa XMMUYIECKHUX IPOLIECCOB

- XuMHuecKas TEpMOJUHAMUKA.

- [lepBblil 3aKOH TEPMOIUHAMUKH.

- DHTaNbmus, ee PU3NIECKUI CMBICI.

- Bropoii 3axoH TepMOJUHAMUKHY.

- Dutponust. CBoboxHas sHeprust [ mb6ca

-ATOM Kak MeJipyaiiiasi YacTHIa XMMHUYECKOTO JIEMEHTA. DIICKTPOHHAsSI CTPYKTYpa

3 |[Tepmoauyeckuii 3aKoH U neproandeckas cuctema snemeHToB J1.M1. Menneneena
PaccmarpuBaemble BOIPOCHL:

- [lepuonnyeckuil 3ak0H U nepuogudeckas cucrema snemenTos [I.M. Menaeneesa

4 | Xumuueckas cBsi3b. MeTO MOJIEKYJISIPHBIX OpOUTANICH.
PaccmaTpuBBaeMble BOIIPOCH:

-Xumu4ecKkas CBS3b.

-MeTo MOJIEKYISIPHBIX OpOuTaleii.

5 XUMHYECKHE CUCTEMBI U UX TCPMOANHAMHUYCCKAA XaPAKTCPUCTHUKA.
PaccmarpuBaemble BOIPOCHL:

- X¥MHYECKHEe CUCTEMBI U KX TEPMOJAMHAMUYECKAS XapaKTEPUCTHKA.

- KuHeTHka XUMHUYECKUX peaKkInil.

- XMMHUYECKOE paBHOBECHE.

- CKOpOCTh XUMUYECKOU peaKiuu.

- 3aKOH JIeHCTBYIOIIMX Macc.

- DHeprus akTUBaLUH.

- 3aBHCHMOCTBH CKOPOCTH XHMHYECKOH peakimu oT TeMreparypsi(nipasuiio Baat-I'odda, ypaBHeHHE
Appennyca).

- [lonsaTue o xaranmse.

- X¥MHUYECKOE paBHOBECHUE, €TI0 MIPU3HAKH.

- KoHcTaHTa XUMUYECKOTO PAaBHOBECHS




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
6 |DneMeHTHI aHATUTUYECKON XUMHU
PaccmaTpuBaemble BOIIPOCHI:
-DNeMEeHTbI aHAJTUTUYECKON XUMUH
- OCHOBHBIE TIOHSTHUS aHATUTUIECKON XHUMUH.
- Knnaccudukarys 1 Bo3MOXKHOCTH METO/IOB aHAIIN3a.
- XMIMUYeCKHE METO/Ibl aHANIN3A.
- OU3UKO-XMMHUYECKIE METOIbI AHATN3A.
- [IpakTHyeckoe NpUMEHEHNE aHATUTUIECKOH XUMUH B IIPOU3BOJICTBEHHBIX YCIOBHUSIX.
7 | Xumus 2JI€MEHTOB
PaccmaTpuBaemble BOIPOCH:
- Bonopon - o0mmue cBenenusi. Mzotonsl Bogopoaa. XMMHUYECKHE CBOMCTBA (C TpUMepaMi XUMHUYECKUX
peaxuuit).
- [lepcriekTHBHBIE UICTOYHUKU SHEPTUH HA OCHOBE BOJIOPO/ia U €ro U30TOIOB.
- B3psiBoonacHocTs Bogopoaa. I'mapuebl.
8 |lllenouyHbic METAILIBI.
PaccmaTpuBaemble BOTIPOCH:
3aKOHOMEPHOCTH (PM3MUECKUX CBOKCTB B rpymie (1 rpymma).
- XMMHUYECKHE CBOMCTBA MIETOYHBIX METAIIIOB.
- [Nomydenne menovynsIx MeTamioB. HaxoxkneHue B mpupoze.
- [IpuMeHeHne MEeN0YHBIX METAIIOB. VICTOUHMKH SHEPTHHU U3 HIETOYHBIX METAILIOB.
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlabopaTopHbie paboThI
Ne
i HanmeHoBaHue 1a60paTopHBIX paboT / KpaTKoe coepikaHue
1 |CnocoOsl BbIpa)keHUs! KOHLIEHTpAIU pacTBOPOB
B pesynbTate BbINOIHEHHS 1a00PATOPHBIX padOT, Y CTYACHTOB MOSIBUJIMCH KOMIIETSHIMH 110 BOIIPOCAM:
1. OcHOBHBIE 3aKOHBI XUMUH
2. Mognenb atroma. OCHOBHBIE CBEICHHS O CTPOCHUH BEIIECTBA
3. [lepuoauueckuii 3aKOH
2 |AToM Kak MeJbuaiIIas 4aCTHIIa XUMUYIECKOTO JIEMEHTa. DJICKTPOHHAS CTPYKTYpa
B pesynbrarte mabopaTopHOil paboThI, y CTYZAECHTOB MOSIBIINCH KOMIIETEHIIMH 10 BOIIPOCAM:
-ATOM Kak MeJpyaiiiasi 4acTHIa XMMUYECKOT0 AJIEMEHTA.
- DNeKTpOHHAs CTPYKTypa
KnHeTnka XMMHUYECKHX peakiuid. XMMHYeCKOe PaBHOBECHE
1. CkopoCTh XUMHUUECKOH peakiunu. 3aKOH ASHCTBYIOIINX MAacc.
2. DHeprus akTUBAlMU. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakuy OT TeMIIEepaTypsl (paBuiio BanT-
T'odda, ypaBHeHUE AppeHuyca).
3. IlonsATHE O KaTanus3e.
4. X¥Mu4uecKoe paBHOBECHE, €TO IIPH3HAKH.
5. Koncranra xummuueckoro pasHoBecus. [Ipunnun Jle-1llarense
3 |[lepmonuueckuii 3aKOH U MepHoOUecKas cuctema semeHToB J[. 1. Menneneesa.

B pesynbrare mabopaTopHOii paboThI, Y CTYIEHTOB MOSBUINCH KOMIIETEHITUH 110 BOTIPOCAM:

- [loHsTHE O AUCTIEPCHBIX CHCTEMAX.

Kinaccudukanum u mpuMepsl JTUCTIEPCHBIX CHCTEM.

- Ou3nKo-xuMHUYECKast TeOpHs pacTBOpPoB. JKecTkocTh BobI. - CBOHCTBA pa30aBICHHBIX PACTBOPOB
HE3JICKTPOIUTOB (3aKoHBI Payns). Ocmoc. OcmoTtuueckoe aapineHue. 3akoH Bant IT'odda mis pactBopos
HERJIEKTPOJIUTOB




/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

- OCHOBHBIE TIOJIOKCHUS TEOPUH ICKTPOITUTUICCKON TUCCOManni. BogopoaHbIi 1 THAPOKCHUITBHBIH
MOKa3aTeIu CPebl.

5. IlonsTre 0 OydepHbIX cHcTEMax.

6. l'unponus coneit.

7. CBoiicTBa KOJUIOMIHBIX CUCTEM: ONITUUECKUE, KHHETHUECKHUE, DIICKTPUIECKHUE.

8. Ancopouust. Bunsl ancopounu. [loBepXxHOCTHO ] aKTHBHBIE BEIIECTBA.

9. CTpykTypooOpa30BaHHEB KOUIOUAHBIX cucTeMax.lleproauaeckuii 3aK0H U IEPHOIMYECKas CHCTEMA
snmemenToB J.W. Menneneena.

Xumuueckasi CBI3b. MeTo1 MOJIEKYJISIPHBIX OpOUTAJICH.
B pesynprate mabopaTopHOil paboThI, y CTYACHTOB MOSBIINCH KOMIIETEHIIMH TI0 BOIIPOCAM:
XuMuueckas CBS3b. MeTO,H MOJICKYJIAPHBIX 0p61/ITaHeI>II.

XUMHUYECKHUE CUCTEMEI U UX TEPMOAMHAMHUYECCKAs XapaKTCPUCTHUKA.

B pesynbraTe 1abopaTopHBIX paboT, y CTYJACHTOB MOSIBIINCH KOMIICTCHIIMH IO BOTIPOCAM:
-Knaccudukanus okuCIUTEIbHO [ |BOCCTAHOBUTEIBHBIX;

-peakuuii.

-Crenenb okucneHus snemenTa. [Ipasuna cocraBnenust OBP.

- DNEeKTpOXUMUS. DAEKTPUYECKUN OTEHIMAI.

VYcTpoiicTBo 1 paboTa rabBaHHYECKOTO dJIeMEHTa. Y paBHeHHe HepHcTa.

- Tunel 3nexTpoaos: 1,

II pona, okMCIUTENIBHO [/ BOCCTAHOBUTEIIbHBIE DJIEKTPOIBI.

- XUMUYECKHUE UCTOUHUKH TOKa

- [Tonusitue 06 3nmekrponuse. KomuuecTBEeHHBIC COOTHOIICHUS ITPH 3JeKTpon3e. [IpakTrueckoe
MIPUMEHEHHUE JIEKTPOIIU3a.

Xumudeckass KHHETHKA U €€ OCHOBHOM 3aKOH. O6paTI/IMI>Ie u H606paTI/IMLIC pe€aKuuu.
B pesynabTate 1a00paTOpHBIX PabOT, Y CTYJCHTOB IOSBHINCH KOMIIETEHIIMH 10 BOIIPOCAM:

DJIeMEHTHI aHATUTHYSCKON XUMHH

-OCHOBHEIE ITOHSTHS aHATUTHYSCKON XUMUH.

-Knaccudukanus 1 BO3MOXKHOCTH METO/IOB aHAIH3A.

-XUMHYECKHE METObI aHAIN3a.

-DU3UKO-XMMUYECKIE METOIbI aHAIK3A.

-IIpakTHueckoe MpUMEHEHNE aHATTUTHYECKON XUMHUHU B TIPOU3BOACTBEHHBIX YCIOBHIX

OBP

B pesynbrate 1a60paTOpHOMI pabOTHI CTYAEHTHI y3HAIOT:
-HanpaBineHue OBP

-TIOHSATHE OKUCIICHNE

-TIOHATHE BOCCTAHOBJICHHE

KOppO3I/II/I$I MCTAMJIOB U I'aJIbBAaHHUYCCKHUEC 3JICMCHTBI
B pesynprate mabopaTopHOI pabOTH CTYAECHTH! Y3HAIOT:

- g0 Takoe I'D;

- YTO TaKOE NEKTPOXHUMHUUECKHE TIPOLECCHI

- yctpoicTtso ['3;

- 100bIYa IIEKTPOIUTOB

- IPOLIECCHI IPOTEKaHUsI KOPPO3UHU

- 3aIIUTa OT KOPPO3HUHU

4.3. CamocrosiTenbHas paboTa 00y4aroImuxcs.




No .
Bun camocrositensHOM paboTh

/1

1 |Pabota c JIeKIIMOHHBIM MaTEepUATIOM

2 |llogroroBka K J1aOOpaTOPHBIM 3aHATHIM

3 |M3yueHue aureparypsl

4 | IloarotoBka K NpOMEKYTOYHOW aTTECTALIUU.

5 | IloaroroBka K TEKyIIEMY KOHTPOJIO.

5. TlepedyeHp wW3AaHUHN, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne
i bubnuorpaduueckoe onucanue Mecro nocryna
1 | [TaBnoga, E. M. Dkosorus TpaHcnopra : yueOHUK U https://urait.ru/bcode/560368

npaktukym 1uist By3oB / E. W. [1aBnosa, B. K. HoBukos. —
7-e u3n., nepepad. u pon. — Mocksa : U3gaTenbcTBo
FOpaiit, 2025. — 416 c. — (Bsicmiee obpazoBanue). —
ISBN 978-5-534-16734-4.

2 | Oxomorus : y4eOHHK U IPAKTUKYM JUIS BY30B / 1101 https://urait.ru/bcode/560577

penaknueit O. E. KonaparseBoii. — Mockaa :
UznatenbctBo FOpaiit, 2025. — 283 ¢. — (Boiciiee
obpazoBanue). — ISBN 978-5-534-00769-5.

3 | Pocun, U. B. Xumust : yaeOHUK U IPAKTHKYM JJISI BY30B / https://urait.ru/bcode/580188
. B. Pocun, JI. . Tomuna, C. H. ConoBseB. — Mockga :
WznatensctBo FOpaiit, 2025. — 328 ¢. — (Boiciiee
obpazosanue). — ISBN 978-5-534-15973-8.

4 | Kapuayx, H. H. Oxpana Tpyza : yue6Huk 1us By3os / H. H. | https://urait.ru/bcode/559672
Kapnayx. — 2-e u3z., nepepab. u 1omn. — Mocksa :
WznatensctBo FOpaiit, 2025. — 343 ¢. — (Briciee
oOpazoBanue). — ISBN 978-5-534-15940-0.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 [aHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Odurmansueiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBarenbHas maatdopma «kOpaiity (https://urait.ru/).

O6mme wHPOPMAIMOHHBIE, CHPABOYHBIE W  TOWCKOBBIE  CUCTEMBI
«KoncynpTanT ITmrocy(https://consultantplus.helpline.ru/),
«[apanT»(https://garant-pr.ru/).



DNEKTPOHHO-OMOIMOTEYHAS cucrema U3/1aTeJIbCTBA «JIanby

(http://e.lanbook.com/).
DnekTpoHHO-0nbnoTeyHas cuctema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEeCnedYeHusi, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,

HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

Microsoft Internet Explorer (uu gpyroii 6paysep).
Omnepanronnas cucteMa Microsoft Windows.

Microsoft Office.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCHUILTHHE (MOIYIIIO).

VY4eOHble ayIUTOpUU ISl MPOBENEHUS YYEOHBIX 3aHATUN, OCHAILlEHHBIC
KOMITBIOTEPHOW TEXHUKON U HaOOpaMu IEMOHCTPAMOHHOTO 000pYI0BaHUS

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 1 cemectpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBHUHU C JIOKAJIbHBIM HOPMATHBHBIM

aktrom PYT (MUUT).



ABTODBI:

JIOIEHT, K.H. KadeIphl « XUMUs U

WHXCHEPHAsI DKOJIOT U 10.K. bonannosa
CornacoBaHo:

3aenyrommii kadeapon DulJl O.E. IIynoBukoB
3aBenyromuii kaheapont Xulld ®.U. CyxoB

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCHU C.B. Bonoauna



