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oSaqHanr'Horo ortroHeHTa r{a [r4ecepraquro Mylrloeroii Flyrpr,r Masa6uoeBHbr

I{a reMy <(DusuKo-xuMur{ecxze cnoffcrlla cIIJIaBoB cBrrllqa c uenoqHo3eMeJrbl{blMl4

MeTaJIJIaMH) rlo creIII4aJIbHocrH 02.00.04 - "Ou3u.IeeKafl xvry.vrfl" Ha cor{cKa:glrre

yveuofr crerreHr4 Kar{ArrAara xrrMr4qecKr4x HayK.

AxmyanoHocmb usdpottttoil nxewbr onpelenrrerc{ rxr4poKrrM

HCTIOJIb3OBaHHeM CBLIHIIa n efo C[JraBOB Ii KaqecTBe I{epacTBopl4Mbrx aFIoAoB B

'rexHHqecKoM SJIeKTpoJIH3e, fIZApOSneKTpOMeTaUrypfHH, B XUMUTIeCKT4X

I4CTOTIHTIKaX TOKa, Il Karlec',ille aI{OAa npl4 3JIeKTpOXHMT4TIeCKVX MeTO.4aX 3atUI4TbI

or Koppo3vL\B rca5elruofr rexrrnxe u Ap. orpacnsx.

AuoAl't u3 cIlHlIIIa v efo cIIJIaBoB I"raxoAr{T Irrr4poKoe rIpaMeHeItI4e B

pa3Jr[r{FIbIX o6lacr'.gx rexl'Il4r{ecKoro gJreKTpoJrI43a, KaK r} KpynHoMacurradHrrx

TpaATIUI4OTIHLIX (rla4poeneKTpoMerannyprurtl raJrbBar{orexrrrr Ka, aKKyMyn.rrroprrarr

rlpoMblruneuuocrt'), TaK i{ B pa3BI4BaIoIIIHXcr (erex'rpocr4r{re3, oJrer(Tp ohvraJrkr3)

ar{Tr.rKopp o3H o r{r rar 3 arrlr{Ta MelaJrJro B H Ap, ) np or43 BoAcrB ax.

I) px4c cnyqaeB ua6rlto4aercrl TcIIlIeHrIHrr 3&Mer-rrrr lloporoarorrur4x (nnauaHa)

vJrv 'rexFiI{qecKHX llecoBeprueFr]rbrx ar{oAr-rbrx Marepr4anon (or<uclrue,

$eppocrznlrrlaArrbre) ua crulreu l,t ero crrJraBbr.

B cBolo oqepe.qb, ilnfl rroBbllrleHr4t croiirocrz H atu)Kelrkrtt ar{oAl-Iofo

iloTerll{I4aJra 3JIeKTpOAOB FIa OCFTOBe CBUr-rqa r4Melorcrl IrrHpoKHe BO3MO)KHOCTH,

KOTopLIe IIo3lloJItIIor peruarb HoItbIe 3aI\aqv B ilpoMr,rruJrerrlroM 3neKTponuse. 3ro

rtpo6lenla 'teollo cBtI3aI-Ia co crofixoc'ruro rrporr{B Koppo3urz v MexaFrr4rrecrofi

[poqHocrblo npr4 valoli Tonqzrle 3neKTpoAoB, rrro rpe6yer co3Aar-rne rroBbrx

aHOAI{LIX cIIJIaBoB, no3BoJl-flIorqufr ocyqecTBr{Tl orrTHMaJrbnrrii loA6op aHoAa An.f,

Kaxlloro Kol{Kperlroro cnyqaq. B sTofi cBrI3I4 n o6o:puuorur Sy,UyrrIeM, cBHr{erI 14

efo QfIJIaIlbr, oqeBuAr-ro, oc'raHyrcfl ocr{oBHbIM Ma'repHanoM lJnfl

Bblrxe[eper{HcJler{Hbrx orpaolefr nponrbrurJlerrllocru.

3Haqurelr'nrtii rpaKTl4r{ecxwit I4HTepec ilpeAcraBr-f,er 3FraHHe rroBe/IeFrr4fl

MerarrJra, Haxollflrrleroofl B orrpe/lelrdnuofr cpelle, KaK rroA noa4eficrBr{eM BHeturrefr



/ no')1}Iprl3ar\vvr, TaK r{ B ee oroyTc'rBHe. BrrSop qeror{Ho3eMeJlbHbrx MeraJrJrot3

ArrccepraHToM B Kar{ecrBe JIerl4pyroIIIero KoMrroFrer-rra cIlHFrrIa o6tscugercq,

o6pasoraHl4eM ManopacrBopl{Mblx cyrr,saron, qro [pr4BoAr4T K ynnorHer{urc

3aII{HTFIoro cnoll Ha alloAe. Ilporuo:lrpyeTc.s He ronbKo rroBbrrueHr4e

MexaHI,Iqecxofi nporrFlocrn tlpH JIefLIpoBallIrH cBr4Hqa u1enorIHo3eMeJIbHbrMI4

MeraJIJIaMI4, Ho rarcKe 3aMerFloe IIoBbIureHr4e al{oAHoft crofir<oc'tH cBHHua.

Cmeneruo o6ocuoaaHHocmu Hoyt11161* nonouceruuf,t, aorcodoe u

peKo.MeHdaquit c(top'ttynuponffitttblx B duccepmar4uu. B Aacceprar\Hzr

Mynnoenofr H.M. Mo)KIIo BLIAeJII{Tr cneAyrour4e ocHonHr,re HayqHbre rroJrox{eFrr{fl,

Ko'ropbre B 3r.rar{HTelrsofr crereHu 1rurut peruerrbl BlepBbre:

' ycral{oBJleFla reMrleparypFla-a 3aBr4cr4Moc'fb rerrJroduxocru, roeQSzqveerra

TennoorAal{v v repMoAHI{aMuqecKI4e $yrrxqrzu (:uralbnvfl, sHTporrr4r, 3Frepruq

fra66ca) cBHIlIra I4 elo crnaBoB c KaJrbrlr4eM, crpor-rrlr4ev u 6apuela. lloxasan

H3M eHer{r4e yKa3 ar-rHr,rx cn ofi orB B rp eAeJrax noAfpyrrlbl KanbrlHr.

' floKa3aFIO, r{TO OKHCJIeHI{e CTIJIaBOB OBI4HIIa C IqeJIOqHO3eMeJIbHbrMI4

MeraJIJIaMH, B )KI4l{KoM cocl'orr-Iutr{, rroArruH.rrrorc.q rznep6oluqecKoMy 3aKoHy,

YcrauonlteHlr I43MeI{eHI{.s KI4I-IerHqecKux v grleprerr4rlecKzx xapaKTepHeryrr<

npouecca OKHcJIeHI{.'I cTIJIaBOB rrpH nepexoAe or ctrJraBoB c KanbrII4eM, K cIIJIaBaM C

6apneu"

' ycTalroBJrel{bl H3MeFIeHHt OCHOBI.TbTX SJIeKTpOXUMUT{eCKr4X XapaKTepLICTI{K

CilJIaBOB CBI{FIIIa c UIenOqIIo3eMeJILFIbIMI{ MeTaiIIIaMI4, a TaKx(e CKopOOTI,I KoppO3HH

cIIJIaBoB, B uefirpanr'lrofr cpeAe 3neK'rpoxura NaCl u rroKa3aH, r{To Ao6aBKr4

uIenorIHo3eMeJIbHbIX Mera[noB Ao 0,5 wrac.o/o, B 3 paza noBbrrrraror aHoAHyro

ycrofivunoQTb cBHHrIa Ir efo MFrofoKoMnoI-IeFITTIbIX OITJIaBOB"

focmoeepHocmb u rto6u3Ha noJtyqeHHbtx p%ynbmamo6. Ilolyueuutre

aBTopaM pe3ynbrarbl Fre Bbl3blBaror coMlleHnii, .t.x. rtoJlyrleHr,r coBpeMeHHbrMH

MeroAaMH l4ccneAoBalrkrfl crpyKTypbr 14 cnoffcrn MarepuanoB. HecouueHr{brM

AocToaI{cTBoM Al1,eceprar\vv Mylloenoff H.M. rrnJrrrrorc.f,, FroBbre

sKcIIepI4MeI{TaJrbI-IbIe pe3yJIL'raTbI V ee xnanzQuraquoHHoe odcyrx4euze.
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{uccepraqrut flBlrtrerctr 3aBeprueI-IHLTM r-rayqHbrM HccxeAoBaHHeM, pe[reHr4e

rIoaraBJIeI{HbIX 3araq npklBeno aBTopa x paspa6o'rr<e $usuKo-xr4MnrrecKr4x ocHoB

cI4HTe3a HoBbIX cnJIaBoIl cBrII-rLIa c qeJIorrHo3eMeJIbHbIMI4 MeTaJIJIaMI{, paspa6orr<e

cno co 6o e rro BbrrrreH vrfl. vrx Kopp o3H orlnofi cro ft r<o cru "

llolyveHFlble Allccepral{ToM ocI{oBHI)Ie pe3yJrbrarbr npounu anpo6arlr4ro Ha

M exAyH apoAHbIX u pecny SJII{KaFI c KIrx xon$ ep eHrrr4-sx r4 crrMno3uyMax.

TeopemwtecKofl u npsnmuqecKun 3vaquMocmb noilyqeHHbtx flnmopuM

pwynbmumor oqeBZ.{FIbI, IrocKoJrbKy nonf{eHr'rr)re pe3ynbraru HeodxoArrMbr Anrr

CHHTe3a HOBLIX CBI4HIIoBrIX CtIJIaBoB MIIoroqeJIeBOfo Ha3Har{eHzt. TeOpeTr4qecKne

BbIBOALI aBTopa o Qu:uxo-xuMl4qecKr4x cnofic'rnax cIIJIaBoB cBr4HIIa

ony6nrar<oBarlbr B coorBercrByroqux BeAyrrIHX HayrrHbrx x(ypHanax PAH v

Pecny6nuru Ta4xzKrrcralr 14 npounr4 r-rayqHyro aupo6aquro.

Bce pe3ynbrarbl Al4cceprallua nonyqeur)r rr4rrHo aBTopoM vrrv rrpa ee

Herlo cp eAcTB eHr{o M y qacTprld.

O 4enxa codepucanua duccepmoquu, et sueepLueHHocmb

f{uccepraqzx oocrol{T vr3 III}eAeI"I}Ie, qerr,rpex rJIaB, BbrBoAoB, crrr4cKa

IrctloJlb3onaunofi nrlreparypbl I{ npl4xox(eHr.rfl. Oua usloxeFra na 170 crpa]rr{rlax,

coAep)Kr4r 86 pzcynxon, 48 ra5ruzq u 120 rcrorrFrr4KoB nnreparypbr,

Bo euderuue oSou-IoBal{a aKTyanbrlocrr, pa6orr,r, csopMynr{poBaHbr qeJlb }r

3a4ar{I4I'ICCJIeAOBArrr4rr, OTpaXeI{br HX Hayqtratl v npaKTr4rrecKat 3Harrr{MocTb.

B nepeoit ?Jts6e npI{BeAeHI)I Jll4TeparypHbre cBeAer{Hfl o reulo$H3r4r{ecKr4x

csofrcrnax cBHI-Iqa pr qerorIHo3eMoJrrFILrX MeraJrJroB, crpyKType u Qnszxo-

xuMur{ecKl4x cnofrcrnax c[raBoB OBI4HIIa c KaJrbrlr4eM, crpoHr.lHeM kr 6apraeHl.

C4elarlo o6o5u16unoe 3aKJIIoqeIIHe kr aocraBJreHr,r 3a1aqv Arrccepraqraouuofi

pa5oru.

Bo emopoit znaee npI4BeAeI{bI otll4carrue ycraHoBr(u lnfl, vrcy-uelkrfl cKopocrn

oxnaxAel{H.a onrlaBoB, TeMneparypHblx 3anacr4Mocr{x rerrJroSasuuecrcux cnoftcrn

v repMoAHHaMI4qecKHX Syrrxqaxx CIIJIaBoB cBr.rHrla c UerorrHo3eMeJrbHbrMH



Me'raJrJIaMr4. O6o6rqenrr 3Konepr{MeHTanbr{bre pe3ynbrarbr rt rroKa3arrbr rrx

I43Mgr-reHr{e B IIp eAeJIaX il OArpyrrrr)r 3n eM er-rTo B r(aJrbIII4rI.

B mpentoeil zilare H3Jtrox{eHbr pe3ynbrarbr r,rccneAoBaHvrfl, KrrHerr.rKr.I

OKHCJIEHI4'I CIIJIABOB CBHFIIA C UIENOqFIO3EMEJIbHbIMH METAJ]JIAMI4

TepMofpaBHMeTpr4r{ecKHM MeToAoM, cxeMa ycl'aHoBKr{, MeToAbr n pe3yJrbTaTbr

vsy.uennfl npoAyKToB oKI{oJIeI{u.f, orIJIaBoIr, B 3aKJrrot{eur4r,r rJraBbr o6o6ulegrt

pe3ynbTaTbl u3yr{eHH.f, KurreTr4KI4 oKl4crrel{vrfl cnJraBoB, KoTopble coilocTaBJleHbl c

$u:nr<o-xHMI4rrecKI4MIz cBoff crBaMH lqenor{H03eMeJILFIIIX MeraJIJIoB.

B uemeepmoil znaqe rpe/{o'rallJleHbl pe3yJrbrarbr H3yr{eHr4rr Koppo3r4oHHo-

DneKTpoxI{MI,IqecKr4x cBoifcrn cIIJIaIIoB cBHFITIa c u1enorlHo3eMerbIlbIMI4

MeraJIJIaMr4, r] cpeAe 3neK'rponr4Ta NaCl, pa:ruuuofi KoHr{eHTparJvrvr. Ha

ocFIoBaHrII{ BbrrroJrHer{Hbrx uccneAoBanuit, Aar{br peKoMeH/{arJt4w rro cocraBy

nau6olee Koppo3rrouuocrofixwx c[nal]oB cr]r4r-rqa c [Ienor{Ho3eMeJrr,HbIMI4

MCTAJIJIAMI4.

f,ocmouucnxro u nedocmamKu e codepucflttuu u e otpopMileHuu

duccepma4uu

fHccepraL\vrfl LrarvcaHa npotpeccraor{oJrbHo rz vdrxo, npnne4dr.rHbre n sefi

pe3yni,Tarbl B BHAe ra6rzu I4 pI4cyI{KoIl, rro3BoJrrroT rrafJrfAr-ro uHrrKr.ryrb B cyTr)

odcyx4aeMblx pe3yJll'r&loB. lJunoAr,r no paSore AocrarorrFro rroJrFrbr r4 rrpaBr4Jrrruo

orpalralor ocHoBrroe coAepx{ a:rr:ze pa5orr,r.

1 .  B

3ameqqnun no codepucauuru duccepmaquu

AHCCepTarIrrr4 r-re npHBeAeHbr nofpeuHocTr,r [onyqeHHbrx

renlr o S usuqe eKr4x H Tep MoAHuaMHrr ecKZX Ber Hqr4r"r.

2. I4ccne4yentr,re oSpa3IIbI He oxapaKTepr{3onaHbr }rH o,qrlnM H3 H3BecrHbrx

MeTOAOB, KpOMe fpaBHMe'tpHrIeCKOfO KOHTpOI{ IILIXTbT U Cr4r]Te3I4pOBaHHbIX

cnnaBoB. He oupe4eldrl r.rx $asonrrfi cocran. I-Ie r4cKJrroqeHo, rrro HeKoropbre r{3

rlccneAoBaI-II-IbIX ctIJIaIloB MofJII4 6;rrr foMoreIIHbrMH, a ilpyrl4e rerepofellHT,IMI{.

3. llpote4er'tFu,Ie pacqdru repuoAuHaMaqecKlrx cfyr"rxqrafr qrrcroro cBr4r-rqa 14

ero cnnaBoB c 3JleMerrraMrr rto/{rpyrrnbr KoJrbldrrx, rpe6yer lnarafl TeMneparypnoli
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3aBHcHMocrH TerrJroeMKoorr{ o'r OK Ao x{eJraeMofi TeMneparypr,r. Iocr<onmy

aBTOpbI I{CilOIIb3OBaJII{ TOJIbKO AaHFIbIe I-IaCTOrrqetO r4CCneAOBaFr}Ig , TO I43 HI4X Q

yBepeHHocTbro Mo)KHo paccrlHTaTb, JII{IIIb H3MeFIeIIHfl SFrTaJIr)frHH, SHTpOIII4I/ L\

3l{eprar4 fw66ca H3yr{eHr-rbrx crrJralloB Il I4FrrepBaJle reMneparyp, trpa Koropbrx

npoBeAeHbr sKcrrepuMeHTr,r B paSoTe.

4. Orrr,re.{aercq orAe.[bHlre HerorlHocrl4 n $opnrylax, o[II46Ku B HaAnvreflx) Ha

prlcyHKax v B ctrtlcKe nH'fepaTypbl o.{uaxo oHr4 JrefKo ycTpar{r4Mbr 14 He Hocf,T

rrpuHrlr{[r4an bHbrfi xapaKrep "

Orlreqenr-rbre r"reAoorarKrr H rrorpelxHoc'ru rle yMen.flror Aocror4r{crBa pa6orbr

H He BJII4TIIOT Ha 3HaqI4MOCTb nOnyqeHHbIX FIayr{HbIX H IIpaKTI4r{eCKr4X pe3ynbTaToB.

Ilydnurcuquu armopa

lloryvenurre .qucaeprar"rroM pe3ynbrarr,r npounrl anpo6arlr4ro Ha 35

r<on$epeHUl4rrx H cr4Mno3r4yMax, I4M ony6nr4KoBar{o 6cuee 50 nayvnbrx pa6or, B

roM tIrIcJIe 10 n xrypHaJrax peKoMeH/-{oBaHFrbrx BAKou PtD, nolyrreHo 3 ualrrx

rlareHTa Pecny6nzru TanNuKrrerarr

C o o me emcm6 ue ue mo p erp ep &mfl o clto 6 rt oMy c o d ep uc urt u ro d uc c ep mu q u u

Anrop eS ep ar aAeKBarHo orp a)Kaer o crro BH o e c oA epxaFrue Ar4ccep r arpuv.

Coomeemcmrue duccepmol4uu u aemopetpepamu mpedoeanun |OCT

P7.0.11 201 1. Crpyrc'rypa, coAepxaHue, a raKx{e oSopluerirae crr{cKa

qrarupyenaofi Jrareparypbr, 3a r4cKnroqenueM rreSolulzx norperxHocrefi

coortserc'rBylor fOCTy P7.0.ll - 2011 <Cuc'reMa craHAaproB no rau$opMarJnv1

6u6nHoreqrroMy kr r43AareJrbcKoMy Aeny. fuccepragvru vr anrope$epar

Ar4aoeprarJvrv. Crpyrcrypa v rrpaBkrna o$opnaleuzx. M.: Crau4apruuSopnr

2 0 1 2 > .

[nccepraqrar Mynnoenofi FLM. B qenoM coorBercrr]yer nacnopry

crlelduaJlbHocrrr 02.00.04 - "Ol43u.{ecKaq xvMLrfl", Ko'ropbre orpa)Ker-Ibl s rranax 2

ra 3 pa6orri"



3aruuoqettue

lnccepraqux My;uoesofr FLM. "<Duguxo-xuMrrrrecKrae ceoficrBa crrJraBoB c

urerorIH03eMeJrbFIbIMH MerarraMH", rtpeI{craBreuuoii Ha coHcKaHHe yveuofr

cre[eHn KaHAr{Aa'ra xHMr4qecKHX HayK rro crre{rralrbHocrr4 02.00.04

"cl>uguqecKarr xr4Mr4x" co4epx{v'r r{oBbre Hayr{r-rbre u ilpaKTur{ecKue pe3ynbrarbl rr

IIOJIOIKeI{I4'I, OSra4aer Br{yTpeHr-rrlM eIHFTCTBOM, HATT]1ICA]Ij^A CaMOCTOTTTeIbHO U

cBI4AeTenLCTByer O Jrr4r{rroM BKnaAe ed anropa n snsraqecKyro xHMHro crrJraBorl

CI]I4HUA C IIIEIOqH 03 CMEJIbI I bIMH M QTOJIJIAMII.

/{uccepralrnoHnarr paSora coo'rBercrByer rpe6onauuxru nyHKra 9

"floloxeuus o roprl/{Ke rpi4cyx/leHI4t yr{eFrbrx crereHeff", yrBepxAeHHoro

flocrauonJreHueM llpanzrelbcrBa PcIr or 24 oontslpx2013r. JVs842.

Ocnonnr,re Hayr{Hble pe3ynbrarLl Anccepraqraonnofr pa6orr,r Myn:roenofi

H.M. ony6ruroBarlbl B peueH3rrpyeMblx II&lr{FrbrX w3g.anntrx H [onyqesurrx 3-x

[arenTax, rITo eoorBercrByer rpeSonauzxrrr rryHKTa 11 <lloroxenra.f, o

npncyiKA ekrvvr yueui,rx creneuefi > .

B Ar.Iccepraqzouuoii pa6ore Myruoenofi I-LM. Ur4rr4poBaHr4e r{a Apyrr4x

aBTopoB oQopnrneno KoppeKTI{o, ccblJrKr4 Fra coaBTopoB, ooopnanenr,r B

coorBerc'tBrur c KpI,ITepurIMH, yoralroBneHrrr,rMu rryr"rKToM 14 <lloroxeHIz-f, o

rIpI4 cyx{A errLrr4 yrr eHbrx c'lene n eff >.

fuccepntut4u.fl Mynnoeeo fi Hyxpt t MasafuloerHbt "(Du3uKo-xr4Mr4r{ecKrre

cBoIlCTBa CnJIaIIOB CIIHI{IIa C IUenOqHO3eMenbFrbrMr4 MeTaIrrraMr4", npe.4cTaBJIeI{FIarI

Ha colrcKaHvre yveuofi c'tetreFll4 KaHAI{.qara xLIMI4qecKHX HayK rro c[errl4anbHocru

02.00.04-"<I>uguqecxaq xvrMvr5r", ,rBJrrercr sanepurenuofi HayqHo-

xuanuSuxaqnouuofi pa5oroil, n xoropofi co;1epx<uTcr perueHuv 3alJaqvr s o6racru

Sn:raxoxzMl4lr cnnaBoB cnr{rrrlA c u{enoqHo3oMOJIi:}IbIMr4 MeraIrIraMLr, nnteioulefi

cylllecrBellHoe 3FIaqeHI4e Aru snsra.Iecxoii xr{MHr4 Me'raJrJrr4r{ecKrrx MaTeprraJroB,

qro cooruercrByer rpeSonanu{M lryllKra 9 <floJroxeHr{r H npr4cyx(IJe:a:avt yrreHbrx

creneueft)), a ee allrop 3aony)KrrBaer npl4cyx/IeHr{fi yuelrofi crerreHn Kaqr[vr[ara

xuMl{qecKax HayK rro cileIIHaJrbFIocrI4 02.00.04 - "cDuguqecKa-f, xvrMprfl".



O$rzqzantHrrfi orrroHeHT, KaHAr4Aar

xI4MI,rqecKZX HayK rro cnerlr4aJrbHocrlr 02.00.04 -

" @Ia3uqecKa.a xr{Mu.f, ", 4oqeHT, 3aBeAyroulufi

xaQe4pofi <Texnoro fvrfl. H MarrruHoBeAeFrrr.rr))

TaAxHxcKoro rocyAapcrBellHoro [eAafofr4qecKoro

yHI,IB ep c r4Terqu M eH u C . Airmu

Ter.: (+992) 935928690

Oruuon H.C.

3r.uoqra: Olimov.nasriddin @mail.ru

Pecny6nrzra Ta4xuxucrar{, 733740, r. lyurande, trp. A. pyAarcra l2r,

Ta4Nurccruft rocyAapcrBeHur'tfi neAarorr,rqecrcnfi yHunepckrruTer r.rM. C. Afisv,

ra$ e4p a < Texsol o rvrfl, vr M arrJn r{ o B eA eHr4.fl )) .

floAuucr K.x.H., AorIeHTa Oluuona I-LC.
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