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Kadenpa xumuu

Hean U3y4YeHUs

JTUCIHHUIIINHBI

Henbo m3ydenus AucuuiuIinHbl «Teopermyeckue OCHOBBI
COBPEMEHHOI 3JIEKTPOXMMHMW» fIBJseTcs:  (HOpMHUpOBaHHE U
pa3sBUTUE Yy MAarucTPaHTOB 3HAHUNM M YMEHHUH, I03BOJISIOLINX
OCYIIECTBIATh  IUIAHMPOBAHME U IPOBEJIEHUE  HAYUYHBIX
UCCIIeIOBAaHUM B 00J1aCTH JIEKTPOXUMUU Ha OCHOBE YIIIyOJIEHHOTO
U3Y4YEHHUsS] TEOPUU CHCTEMHBIX HCCIEJOBAaHMM IO  00LIUM
3aKOHOMEPHOCTSIM TEPMOJAMHAMUKM M KUHETHKH 3JIEKTPOJIHBIX
IIPOLIECCOB, CBOWCTB PpAcTBOPOB AJIEKTPOJIUTOB, DPA3BUTUE Ha
OCHOBE TEOPETUYECKUX 3HAHUN HABBIKOB MPAKTHUECKOW pabOThI B
00J1aCTsX AJIEKTPOXUMUYECKUX IPOU3BOJICTB.

MecTto aMCHMIIMHBI B Jucununinaa  «TeopeTudyeckue  OCHOBBI  COBPEMEHHOM
JJEKTPOXUMHUM» OTHOCUTCA K bioky 1, Kk wactu, ¢opmupyemoit

CTPYKTYpe onorI P Y . $opwpy
yYaCTHHKaMU 0Opa30BaTeNbHBIX OTHOUIEHUH; u3y4yaercs B 4

MAaruCTpPaTypsbl cemectpe. Jls ee u3yueHus: He0OX0IMMBbI 0a30BbIE 3HAHUS KYpPCOB
NEJAroruky, METOAMKHU IpeNnofaBaHUs XUMHH, HEOPraHU4eCKON
XUMHH, OPraHUYECKON XUMUU, PU3NYECKON XUMHH.

Komnerenuun, B pe3yabTare O0CBOCHHSI AMCHMILIMHBI 00y4arOmIUiicH
HAOJIKEeH AEMOHCTPUPOBATH ciaeayomme €3yJIbTaThl

(¢popmupyembie B pup y pesy
oO0pa3oBaHus:

pe3yjabTare ocBoeHus | - CriocoOeH ynpaBiisiTh MPOEKTOM Ha BCEX ATalax €ro *XU3HEHHOTO
ukia (YK-2);

AUCHHUILINHBI
- CrnocobeH Ha OCHOBE KPUTUYECKOTO aHaiu3a pesynbraroB HUP
nu HUOKP onenuBarh mNEpCHEKTUBBI WX  MPAKTHUYECKOTO
MIPUMEHEHHUSI U MTPOJIOJIKEHHS pabOThl BBIOPaHHOM 001acTH XUMUH,
XMMHUYECKON TEXHOJIOTHU MM CMEeXKHBIX ¢ xuMuer Hayk (ITK-3).

Conepxanue Tema 1. PaBHOBecHbIC H HEPABHOBECHbIE CBOICTBA
3JICKTPOJIUTOB

AUCHHUILIMHBI .

HNon-aunonsHoe B3alMOJIeIiCTBHE u MPUYMHBI

YCTOMYMBOCTM  HMOHHBIX  CUCTEM. TepMOIMHAMUYECKHE U

MOJICJIbHBIC METOJIbI pacueTa dHEPTHH COJIbBATAIlMHN. XUMHUYECKas
U peayibHasi SHEPTUU COJIbBATALMUA. DHTPOIUS COJNbBATALIMN HOHOB.
Jlunamuueckass ~ T€OpHsl  COJbBATallMi W TIOHATHE 00
OTPULIATETBLHOMN TUApaTaIiy. Tepmonunamuka
PpacTBOpPOBIIEKTPOIUTOB. K0odpdUIMEHThl aKTUBHOCTH HOHOB U

METOIbl ~ MX  omnpeneneHus. PaBHoBecuss B pacTBOpax
JJEKTPOJIUTOB. MeETOapl OmpeneneHuss KOHCTAaHT pPaBHOBECHS.
Teopuss  KHCIOT W OCHOBaHWW. Buasl  MOH-HOHHOTO

BSaHMOHCfICTBHH B paCTBOpax JJICKTPOJMUTOB, aCCOMAlUs MOHOB.




BriBon ypaBHenuii Teopun JleOGas-XroKkems Uil TTOTEHITMAIA
MOHHOM armocthepsl W gt KoddduumeHTa aKTUBHOCTH.
[Ipumenenue Teopum Jlebas-X1oKkenss K pacTBOpaM CHIIbHBIX U
cnabbIX  2MeKTpoiauToB. COBPEMEHHOE  COCTOSHHE  TEOpPHH
PacTBOPOB DJIEKTPOJIUTOB. THIBI pacTBOPUTENEH U HUX CBOMCTBA.
Koppensauunonusie MOJIX OJIbI K CpaBHEHUIO CBOICTB
pactBopuTteniei. CHNEeKTPOCKONMYECKHE METOJbl HCCIeI0BaHuUs
pacTBOpoB  31eKTpoiuTOB. (COCTOSHHE MOHOB B  PacTBOPE.
HepaBHoBecHbIe sIBJEHHSI B PacTBOpAX AJIEKTPOIUTOB: Auddy3us,
MUIpalys U HOHHbIE peakuu. Y paBHeHus: HepHcera-OliHmiTeliHa n
Hepucra-Ilnanka.  JQuddysuonnsii  nortennuman.  [lonsTue
YIEIbHOW M  DKBHUBAJEHTHOW  3JEKTPOIPOBOJHOCTH. 3aKOH
Konppayma. Uucna mnepeHoca U METOAbl HUX OMNPEICIICHUS.
[ToBMKHOCTH OTAEIBHBIX MOHOB, UX OIPEJIEIICHUE U 3aBUCUMOCTh
OT HWOHHOTO paguyca, KOHIICHTPAIMM DJJCKTPOJIUTa U  OT
TEMIEpaTypbl pacTBopa. AHOMalbHasl IOABHXKHOCTb. BiusiHue
BSI3KOCTH CpEJIbl Ha TPAHCIIOPTHEIE SIBICHUS B pacTBopax. 1n-

TeprpeTanus sIBJICHUN IEKTPONPOBOIHOCTH C TOUKU
3penust Teopun Jlebas-Xrokkens (3MeKTpopopeTuIecKuii U
penakcannoHHbIi 3 dexTsr; ypaBHeHue Onzarepa; 3gpdextsl Buna
u Jle6as-danpkeHrarexa).

Tema 2. OCHOBBI TEPMOAMHAMHKH TIeTepPOreHHBbIX
3JIeKTPOXMMHYECKUX CHCTEeM

[TonsiTne 00  SNEKTPOXMMHYECKOM  IOTEHIIHAJE.
VYcnoBue 3IEKTPOXMMHUYECKOIO pPAaBHOBECHS Ha  OTHAEIbHOU
Mex(}a3HON TrpaHHMIle M B 3JIEKTpOXUMUYecKol nenu. Ckadku
MOTEHIIMaja Ha TpaHUIaX paszzaena (a3; pa3HOCTH MOTEHIMAIOB
l'aneBann u Bonbra. IloHATHE 53IIEKTPOIHOrO IOTEHLIMANA;
CTaHJApTHBIA  DJEKTPOAHBIM NOTeHHMal. YpaBHeHue HepHcra.
KoHuenmuss ~ 2I€KTPOHHOrO  paBHO-BECHS ~ HA  TPaHHULE
ANEeKTpoA/pacTBOp. BzanMHble mpeBpalleHuss XUMHUYECKOM U
JNEKTPUYECKOM  DHEPruM B DIEKTPOXUMHYECKOM  CHCTEME.
TepMmoauHaMuKa raJpBaHHYECKOTO dJIeMeHTa; ypaBHeHue [ nb6ca-
I'enpMromsua. MeTtobl OIIpEEICHUS K03 pULIHEeHTOB
AKTUBHOCTH, KOHCTaHT pPaBHOBECHUSI HMOHHBIX PpEAaKLUUA U YHCENT
IIEpEHOCa Ha OCHOBE U3MEPEHUN JIEKTPOIBIKYIIUX CUIL.

Tema 3. [IBOHHONM 3IeKTPHYECKUI CI0H U SBJICHUA
agcopOouuu Ha Me:K(a3HbIX TPAHUIIAX

Mexannsm o0Opa3oBaHUs u MIPUHIUIIBI

9KCIIEPUMEHTAIIBHBIX METOJI0B U3Y4EHHUS JBOMHOTO
ANEKTPUYECKOTO CII0S. DIIEKTPOKANWIIISIPHBIE SBJICHUS Ha MKHUIKHX
u TBEPJIbIX ANIEKTPOIAX. IToBepXHOCTHBIH U30BITOK,
agcopOunonHoe ypaBHeHue ['m60ca. BriBog u mpoBepka oO1iero
ypaBHe-

HUS AJIEKTPOKANWIIIPHOCTH. 3aBUCUMOCTh MOTPAaHUYHOIO
HaTSOKEHMsI OT IOTEHIMala, COCTaBa pacTBOpa, TEMIIEpaTypbl U
npupoasl Metania. [loHATHE O MOJHOM U CBOOOJHOM 3apsizie
anektpona. [loTeHIManel HyIeBOro CBOOOJHOTO M HYJIEBOTO
MIOJIHOTO 3apsijia; METOJbl UX ompeneneHus. TepmoanHaMuyeckas
TEOpHsI TOBEPXHOCTHBIX SIBJICHUH Ha MeTaljax, aAcopOHpYyIOIIUX
BojopoAa U kuciopoz. [Ipo6iemsr BonbTa 1 aOCOMIOTHOTO CKavka
noTeHuMana.  ViMmenaHc — 2JeKTpoja M DKBHUBAJIEHTHBIE




AIEKTPOXUMHUUYECKHE CXeMbl. EMKOCTh JBOMHOTO 3JIEKTPUYECKOTO
ClIOSl; €€ 3aBUCUMOCTb OT IIOTEHLMala »JJIEKTPOJa, COCTaBa
pacTBopa U ero KoHueHTpauuu. Poias metamium-
4eCcKOW OOKJIAaJKU B CTPOEHHMM JIBOMHOTO 3JEKTPUUECKOIO
cnosda. Meroasl U3ydeHUs JIBOMHOIO CJOsI Ha MeTaJlaX TpYIIbI
IUTATUHBL: aJICOPOLIMOHHBIM METO/, METOIbl KPHUBBIX 3apsHKEHUS,
BOJIbTAMIIEPOMETPUH, HM303JIEKTPUUECKHX CIBUIOB IOTEHLMANA,
PaAMOaKTUBHBIX MHAMKATOPOB.  ONTHYECKHE U PEHTTEHOBCKUE
METOABbl  M3YYEHMsS TPAaHMIBl  pas3felia  dIEKTPOA-pacTBOP.
Ousnueckue Metoabl ex situ. CkaHupymoomas TyHHEIbHas
MUKPOCKOINHSI M CHEKTPOCKONHUS W JIPYyrue€ 30HJOBBIE METOJIBI.
Ckanupymomas 3JIEKTpPOXUMUYECKast MUKpOCKomus. [{BoiHO# cioii
Ha TpaHHIle pacTBOP/Bo3AyX. MoienbHbIe TEOPUH JBOIHOIO CIIOSI.
BriBoa ypaBHEHUI 1714 3apsifa 3JIEKTpoaa B
teopusix ['yu-Hanmena, lllrepna u I'pama. Dddext Ecuna-
MapxoBa. fIBieHHE YaCTUYHOIO MEepeHoca 3apsia Ipu aacopouuu
noHOB. ['unpodunsHOCTh MOBEPXHOCTU. METOABI U3YUEHUS TEOPUS
oOpatuMoit  ajmcopOuUMM  OPraHUYECKUX  COCAMHEHUW  Ha
anekTpoaax. JBymepHsie da-
30BbI€ CJIOU U (ha30BbIe MEPEXObl B TOBEPXHOCTHBIX CIIOSX.
Mertoapl u3y4deHUsST W XapaKTEpHbIE OCOOEHHOCTH aacopOIru
OpraHUYECKUX BEILIECTB Ha MeTajiax IIJIATUHOBOM
rpynnsl.CTpoeHrne  JABOMHOrO  CJIOS  HAa  OKCHJIHBIX U
MOJIYITPOBOJIHUKOBBIX AJIEKTpoJax. [[BOMHOMN 3JE€KTpUUYECKUN CI0M
Ha TPaHUIIE 3JIEKTPOJ/paciiaB v 3IEKTPOI/TBEPbINA AIEKTPOJIUT.
Tema 4. KuneTnka 3J1eKTPOAHBIX IIPOLECCOB.
OOmiasi XapakTepUCTHKA AJIEKTPOJHBIX IPOLECCOB U
MOHATHE JIMMUTHUPYIOLIEH cTaguu. MeXxaHu3Mbl MaccOIEpeHoca:
mud¢ys3us, murpanuss U KoHBekuus. CraunoHapHas AUPPy3us
IIpU pas3psiec MOHOB Ha OJHOMMEHHOM MeETajule, Ha PTYTH M Ha
amayibrame U poJib SIBJIEHUN MUTpallUU B 3TUX Ipoueccax. Teopus
KOHBEKTUBHOHM auddy3un. Bpamarommiics JUCKOBBIA JIEKTPOJ U
€ro MCIOJIb30BaHUE JUISl U3YUEHUS JIEKTPOXUMUYECKOW KUHETHKH.
Bpataromuiicss TMCKOBBIN 3JEKTPOJ ¢ KoJbIoM. HecTtanmonapHas
muddy3uss K IIOCKOMY U cepuyueckoMy 2JIEKTpojaM TpH
MIOCTOSIHHOM TOTeHIane. Teopust moysiporpaguueckoro MeToja.
[longporpadguueckne  MakCUMyMbl U HX  TeOpeTHYecKas
uHTepnperanusa.  Bonbrammepomerpusi.  Ocuumstorpaduyeckas
nosiporpadus.  Juddysnonnsii ummnenanc. PaznudyHbie BHUIbI
noJsiporpauu Ha IepeMEHHOM TOKE.
XpononoreHuomMeTpusi. OCHOBHbIE IPUHLIUIIBI U OJIOK-
CXEMBI PEJIAaKCALMOHHBIX METOJO0B M3YyUEHUS 3JIEKTPOXMMHUECKOMN
KHUHETUKU (MMM IbCHBIN MOTEHLUOCTATUYECKUI METO/I,
VMITYJIbCHBIM M JABYXUMITYJIbCHBIN TaJIbBAHOCTATUYECKHE METO/BI,
KYJIOHOCTaTUYECKUN METOJl, MeTo]l (papasieeBc-KOro MMIenaHca u

(apaeeBckoro BBITIPSIMIICHUS ). DneKTpoXUMHUYECKast
UMIIeTaHCHAsA CIIEKTPOCKOITHSI. ToHKOCIONHEBIE METO/BI.
Y AIpTpaMUKPOIIIEKTPOBL. Meron KBapLeBOro

MUKpoB3BemnBanus. [IpeacraBnenuss o paboTre MOPUCTOrO
9JIEKTPOJA, CYCHEH3UOHHBIX (DIIOMAM3HPOBAHHBIX SJIEKTPOJIOB.
OCHOBHBIE TOJIOKEHUSI TEOPUU 3aMEUICHHOTro paspsana. Tok
oOMeHa. 3aBUCHUMOCTh CKOPOCTH PEaKIMU OT TeMIEepaTyphl.




WneanbHas n peanbHas SHEPTUH aKTHBALIHN.

BiasiHue CTpyKTypbl JBOMHOTO 3JIEKTPUYECKOIO CIIOS U
IIPUPOABI DJIEKTPOJA HAa CKOPOCTh cTamuu paspsana. IIpomecchbr
JJIEKTPOBOCCTAHOBJIEHHUS MOHOB THUJIPOKCOHMS M AHHOHOB Ha
NEKTPOAAX C BBICOKMM IEPEHAIPSHKEHUEM BBIIEICHHUS BOJIOPOAA.
Ponp paboTel BbIXOAA 3JEKTPOHA B KHUHETHKE 3JIEKTPOJIHBIX
npoueccoB. POTOAIMHCCHS INEKTPOHOB W3 MeETajllla B PacTBOP.
DNEKTPOXUMHUUECKAs Fe€Hepalusl COJIbBAaTUPOBAHHBIX 3JIEKTPOHOB.
OcobenHoctu INEKTPOXUMHUYECKOU KHHETUKH Ha
IIOJIYIIPOBOJIHUKOBBIX 3JIEKTpoaax. Teopuss U MeTOJbl M3y4eHUS
NMEKTPOXUMHUYECKUX ITPOLECCOB, BKIIOYAIOIUX FOMOICHHBIE HIIU
reTeporeHHbple  XUMUYeckue  craguu.  KuHernueckue u
KaTaJIUTUYEeCKUe TOKHU. BiusHue KoMIulekcooOpa3oBaHHUs Ha
KMHETUKY 3JIEKTPOIHBIX PEAKIIUM.

CraguiiHblii IEPEHOC JIEKTPOHOB B DJIEKTPOXUMHYECKHUX
peakuusx. MexaHu3M  peaklMM  BbIIEICHHS BOAOpoJa U
JIEKTPOBOCCTAHOBJICHUS KHCIOpPOJA Ha Pa3IMYHBIX JJIEKTPOaX.
Pomp  agcopOmum  TMOBEPXHOCTHO-aKTHBHBIX ~ BEHIECTB B
NEKTPOXUMHUYECKON KnHeTuke.KuHeTuKka 53JIeKTpOXMMHYECKHX
peakiMii ¢ ydJacTueM oOpraHudeckux BeriecTB. OOLIMe MeTojibl
YCTaHOBJIEHHSI MEXaHU3Ma CJIOK-

HOM DJIEKTPOXMMHUYECKOW peakluu. MeTonbl onpeneieHus
MPUPOABl MHTEPMEIUATOB AIEKTPOAHBIX mpoueccoB. KuneTnka
pa3oKeHusl amallbraM M €€ CBsA3b C IEPEHANPSHKEHUEM BOJOPOa
Ha PTYTH B KHCIBIX M IIEJOYHBIX pacTBOpax. DJIEKTPOKATAIM3.
Copbuust 1 aacopOIMs BOJOPOJA INMEKTPOJHBIMU MaTepHallaMH.
Baknelne THIIBI 2JIEKTPOAHBIX MAaTEPHAIIOB.

Tema 5. DiekTpoxumMHu4ecKHe MPOU3BOICTBA

XUMUYECKHE HMCTOYHMKM TOKA. TOIJIMBHBIE AJIEMEHTHI.
CBHHLIOBBIE aKKyMYJIATOPBI. CepeOpsiHO-IIMHKOBBIE
akkymynatopbl. KanMmuii-HuKeneBble  aKKyMyJsTOpbl U HX
aHaJIoTH. MeTann-Bo3AyIIHbIE CUCTEMbI. JIUTHEBBIE HMCTOYHMKHU
TOKA. CyrnepKkoHIeHCATOPHI. l"anbBaHOTEXHUKA. Turnbr
raJbBaHUUYECKUX  TMOKpbITHHA.  PaccenBaromjas — COCOOHOCTb
ANEKTPOJIUTOB. DIIEKTPOXUMHUYECKOE OKCHIMPOBAHUE METAIIOB U
CIUIAaBOB. ONEKTPOXUMHUYECKAS pa3MepHast o0paboTka.
Hasopopoxwusa-

HUE M  BOAOpPOJAHAs  XpyHnKocTb. DyHKIMOHAIBHAS
rajlbBaHOTEXHHUKA. [ MIPOINEKTpOMETAIITY Prusl.

DNEKTPOXUMHUYECKOE TIPOM3BOACTBO XJIOpA, ILEIOYEH,
OKHCIUTENEN.  DJIEKTPOXUMUYECKHA  CHHTE3  OPraHMYECKHX
BEIIECTB. DneKTpoan3 pacIIaBIECHHBIX COEIMHEHU.
[IpousBoncTBo amomunus. [IpoM3BOACTBO MIEIOYHBIX U IIETOYHO-
3eMeNbHBIX METAIOB. DJIeKTpopaduHUPOBAHNUE.

DneKkTpoxXxuMHUecKkue mnpeoOpasoBarenu HHGOpMalUu U
ANEKTPOXUMHUYECKUE IIEKTPOHHBIE YCTPOUCTBA. DIEKTPOXPOMHBIE
YCTpOICTBA. DIIEKTPOXUMUYECKUE TEXHOJOTHH TUISt
MUKpPO3JIEKTPOHUKHU. HaHO3/IeKTpoXuMusi U HAHOTEXHOJIOTHS.
Teopus 21eKTPOXMMHYECKUX PEAKTOPOB.




3HaHuMsA,  ymMeHHs U
HABBIKH, IOJIyYaemMble B
npouecce U3y4YeHHUs!

JUCHHUILIHHBI

B pe3yabTare U3ydeHUusA NUCHUIIJIMHBI MAarUCTPAHT
JOJIKECH

3HATh:

- HICTOYHUKU HAYYHO-TEXHUUECKOW MHPOpMALuK (>KypHAJIbl, CANTHI
WuTepHeT) 1o 31eKTPOXUMUN U XMMUYECKUM UCTOUYHHKAM TOKa,

- oIpeJesieHue, NOHATHE TePMOJUHAMUYECKN 00paTHMbIX
NIEKTPOXUMHUYECKUX CUCTEM;

- HMOHHBIE PABHOBECHSI B PACTOBPAX 3JIEKTPOIUTOB KHCIIOT,
OCHOBAHUI1 U CoJiel N3 KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH) U
MIPOU3BEIEHUI PAaCTBOPUMOCTH;

- HEPaBHOBECHBIE SBJICHUS U JIEKTPOJIHOE PAaBHOBECHE B
XUMHUYECKUX H AIEKTPOXUMUYECKUX CUCTEMAX.

YMerh:

- coOupaTh U aHATM3UPOBATH UCXOHbIC JaHHBIE ISl pacuéTa
XMMHYECKOT0 HCTOYHHKA TOKA C HCIIOJIB30BaHUEM COBPEMEHHBIX
METOJIOB IMOUCKA ¥ 00pabOTKK HHPOPMAIH ITPOU3BOCTBA
ABTOHOMHBIX HEPTETUYECKUX CUCTEM U MXIJIEMEHTOB;

- POBOJUTH SKCTIEPUMEHTHI 110 33JAHHON METOJUKE U
aHAJIM3UPOBATH PE3YIBTAThI C PUBJICYCHUEM COOTBETCTBYIOIIETO
MaTeMaTH4YEeCcKOro arnmnapara

Baanern:

- METOJaMH pacueTa KOJMYeCTBA 00pa3yIoInXcs BEIECTB,;

- METOJlaMH ITOCTaHOBKH 3KCIIEPUMEHTA,

- MaTeMaTHYeCKUM amnmaparoM oOpaboTKM M aHaiIu3a
HKCHEPUMEHTAIbHBIX JAHHBIX.

0O0beM OUCHHUILIMHBI U

BHU/IbI YUeOHOIi padoThI

Buj yueOHoii padoThl Bcero 4 cemecTp
4acoB

OO61mas TpyA0eMKOCTh AUCIUTIITNHBI 180 180

AynUTOpHBIE 3aHATHS 128 128

Jlexuun 64 64

[TpakTrueckue 3aHATHS 64 64

CamocrosrenbHas paborta 52 52

Hcnoub3yembie pecypcesl

HNHTepHeT-pecypcesl




UHG(pOPMALHOHHO-
TeJIeKOMMYHUKALMOHHOM
ceTH «Internety,
HH(pOpPMAIIUOHHBIE
TeXHOJIOTUH,
NMpPorpaMMHbIe CpeACTBa
" HH(OPMAIUOHHO-

CIIPaAaBOYHbBIC CUCTEMBbI
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MaTepuanbno-Texnnqeckoe odecneuyeHue AUCHHUIIIMHBI

- JIGKIIUOHHBIE ayIUTOPHU;

- AyJUTOPHH U1l CEMUHAPCKUX 3aHATHH;

- IPOEKLMOHHOE 000PY/JOBAHUE U KOMIIBIOTED;
- UHTEPAKTUBHBIC TOCKH.

®opMbl  TeKymiero H

PY0eKHOr0 KOHTPOJIsI

KOHTPOJIbHBIC 3a1aHUA

DopMbI
NPOMEKYTOYHOI' 0

KOHTPOJISt

3a4€CT
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