
OT3bIB
oQnqua-ubHoro orrloHeHTa Ha Ar,rcceprarlrroHHyro pa6ory [xafi"rroeBa flxarurueqa

XycefinoB[rra BbrrIoJIHeHHyro Ha reMy: <@uguKo-xr{Mr.rqecKrre csoficrsa €urroMuHueBoro

crIJIaBa Axt 2.I8 c ulerorrHo3eMeJrbHbrMr,r MeraJrJraMlrD, rrpeAcraBneHHyro Ha concKaHrle

yveuoft crerreHu KaHALIAaTa rexHurrecKr4x HayK rro crequaJrbHocru 02.00.04 - OusHrrecKa.fl

xrrMprr (rexnnuecKr,re Hayrra).

Axmy anbHocmb w6p anuo fi memw d uccepmaqua

KoncrpyKIII,IoHHbre Marepr4ilJrbr Ha ocHoBe clJraBoB cr{creMbr Al-Fe rdHTepecHbr reM,

rrro Bo BTopldqHrrfi aruouuuptfi KoHrleHTparruvt )KeJre3a Moxer 3HaqnreJrbHo rrpeBocxoAr.rrb

perJlaMeHTl{poBauHufi p^Irfl [epBr4rrHoro iurroMrrHlu. 3ro o6crosreJrbcrBo rrpr.rBoAr4T K

cHLDKeHI{Io Koppo3l{oHHofi crofircocrkr vr [racrnr{Hocrr,r turroMr4Hlr.rr. 3arpaurbrM .rrBJr flercfl

y,qiuleHl{e )KeJIe3a vrs iIJIroMI4HHfl. BgaN,reH orr{x Aoporocroflrrlux v rpyAo3arparHbrx

rrpoqeccoB rlepc[eKTI4BHbIM .rrBJr.rrercr paspa6orKa cnflaBoB Ha ocHoBe AaHHofi cucreMbr.

IrIsyveHI{eM HeKoropblx csoficrn crrJraBoB cucreMbr Al-Fe ycraHoBJreHo, qro upu

ROBbIIIIeHVTU KOHTIeHTpaTIUU )KeJre3a Bfl3KOCTb [peAeJr [or3yrrecTu u

gJIeKTpOCOilpOTt4BJIeHIre CUJTaBOB pa0Ter, A 3HarreHr4e rerrJrolpoBoAHocrr{ 14 [peAeJr

ycrtulocrla yMeHbrualorc{. Taxxe I43BecrHo rrcrroJrb3oBaHr4e crrJraBoB aJrroMr{Hr{fl,

coAeplralrlero )KeJIe3o vI peAKo3eMeJrbHbre oireMeHTbr B KaqecrBe uocureleft

gJIeKTpI,IqecKoro 3apx.ra, rlpu [polr3BoAcrBe aBuar1noHHbrx Lr aBToMo6ranrubrx ABr{rareleft,

ra6enefi, crep)Knefi v rpyrvx rrcAenuit n gJreKTporrpoMbrruJreHHocrrr.

lllnporcoMy rIpHMeHeHI,Irc yKa3aHHbrx crrJraBoB cuoco6crByer 3HaHr{e ux Qrasr4Ko-

xI,IMI,IqeOKI,IX cgoftcre. B groM [JIaHe rrcyrreHue repMoAIaHaMI,IqecKI4x, KI4HerHqecKI{x u

aHoAHbIx csoficrB itflroMlrHlreBoro crrJraea AX2.l8, JrerrapoBaHHoro rq€ro.rno3eMeJrbHbrMtr

MeriluIaMI,I vr pa:pa6orxa KoMrro3uuuitt crrJraBoB, Arrfl Hy)rcA orAeJrbHbrx orpacrefi

np o M br ruJr eHH o crr,r 6 esycJr o B H o ff BJrfl erc fl, aKry air b HIIM I4

Odu4ae npaHqanb, nocmpoevan u cmpyKmypa pafiomu

{uccepraur{oHHa,rr pa6ora cocrorar v3 BBeAeHr,rr, rrerbrpex rJraB kr rrpr4no)K eHprfl,

Ir3JIolKeHa Ha 139 crpaHr,rqax KoMrrbrorepHoro ua6opa, BKrroqaer 82 plrcyHKa, 38 ra6nng,

12 I 6n6.nuo rp aS?Fre cKr4x Har,rMeHon anuft .

fr\



Bo eeedenuu I{3JIo)KeHbI nperlocbrJrKr4 u ocHoBHbre upo6reuu nccJreAoBaHnfl.,

o6 ocHosaHa aKTyiuIEHo crr pa6 orbr, pacKpbrra crpyKTyp a Anccepr arp4r4.

B nepeort znaee o\ucaHbl crpyKTypoo6pasonaHr{e crrJraBoB arrroMr{Hvrfl, e )KeJre3oM,

KIUIbIII{OM, crpoHULIeM lr 6apraerr,r, TeIIJIoQrasuuecKI,Ie csoficrea artowr4Hvrfl, )KeJre3a,

KitrIbIII,u, cTPoHIIkI.f, u 6apux, oco6eHHocrr4 oKprcJreHr,r.rr pr Koppo3r,roHHo-

SJIeKTpOXIIMUqeCKOfO tIOBeAeHVrfl, CrraBoB turroMuHvts, c xene3oM, K€urbIIpIeM, cTpoHur4eM r{

6apueu B pa3[I,ITIHrIX cpeAax. Ha' ocHoBe BbrrroJrHeHHoro o6:opa orMeqeHo, rrro

renno$H3vrrecKl,Ie ceoftcrsa iurroMktHu.s, xeJre3a, Kilrrbllrarr, crpoHr1ufl u 6apux xopomo

I,I3yqeHbI. llpuneAeHbl cBe.qeHnf, o Brrvrfllrrr4rr reMrreparypbr H rrr4cTorbr MeraJrJroB Ha r{x

TeIIJIOBbTe r.r TerrJro$usnvecKr4e cnoficrna. lloA.reprunaeTcre qTo B Jrr4TepaType oTcyTcTByeT

LrH$opnr a\vfl, o Srasurco-xl4Ml,IqecKl{x csoficrnax clJIaBoB €urroMI,IHLI.fl c }KeJre3oM, KruIbIIHeM,

crpoHrlr{eM r,r 6apuenn.

Taruna o6pasou, n cBflgkr c orcyrcrBr4eM cr4creMarurrecKlrx AaHHbrx o Qrasraro-

xI{MI,IqecKux csoficrnax ilIIoMHHI4eBoro crrJraBa A}K2.I8% c KairbrlkreM, crpoHllrreM vr

6apuerra aBTopoM rIocJIeAHr,re 6uru B3flThr B Karrecrne o6reKTa r4ccneAo Ba:rrnfl, n AaHHofi

4{cceprarllroHHofi p a6 ore.

Bo omopofi zraee rIpHBeAeHbI pe3yJrbrarbr r4ccJreAoBaHufl, TeMneparypnofi

3aBI'IcHMocrI{ reulo€naKocrll u Ll3MeHelauit repMoAl4HaMr{qecKr,rx QynrcUufi crrJraBa

Al+2.1 8 %F e, nro4HQnllupoBaHHoro K€rJrbrlueM, crpoHrlr4eM u 6apuev.

Tpemon zraea [ocBf,IrleHa gKcrrepr4MeHTaJrbHoMy LrccJreAoBaHLrro KrrHerr.rKlr

oKl,IcJreHilfl, crtlrana AX2.I80 , vrogz$uqprpoBaHHoro Kzrrrbur4eM, crpoHrlrreM u 6apwev.

B ,temeepmoil anaee rIpI4BeAeHbI pe3ynbrarbr oKcrrepr4MeHTiurbHoro rrccJrego BaHr4fl,

aHoAHoro TIOBeAOHLI{ crIJIaBa A}K2.l8oh, nro4uQr,rqprpoBaHHoro KaJrbulreM, crpoHrlr4eM vr

6apuevr, B cpeAe oJreKTpoJrrara NaCl.

flnccepralllloHHat pa6ora 3aBeptuaercr o6ulnvru BbrBoAaMr4, crrurcKoM

rlr,rrupoeaHHofi nnreparypbr H rpuno)KeHneM

Cmeneuu ofiocttonoHHocmu u docmosepHocmu ocHonHbtx pesyilbmamoe u

p e RoM eru d a qa fi , c Q opnyn ap o s aHH btx o d uc c ep m o qu a

BrreoArr u noJlox(eHvrfl, cQoprr,ryJrrlpoBaHHbre cor4cKareJreM, o6ocnoeaHbr

TeopeTI{rIecKI'MII B'IKJIaAKaMUM [OryrreHHbrMrr [paKTr4rrecKprMr4 pe3yJrbT aTa.'vr

rIH)BeAeHHbIX KoMnJIeKca ckIcreMaruqecKl4x oKcrlepuMeHTaJrbHbrx I,IccJreAosaHutrt.



B xoAe sKcrrepllMeHTa aBTopoM HcrroJrb3oBaHbr Hr{}Ke cneAyrouue MeroAhr:

-MeroA uccleloBannfl, TerIJIoeMKocrId MeraJrJroB I{ crrJraBoB B pe}Kr{Me (oxJrDKAeHr{r))

c lIcrIoJrb3oBaHI4eM aBToMaru.recrofi perracrp arrr4r TeMleparypbr o6pasqa or BpeMeHr4

oxJrDKAeHr4fl.:

-TepMorpaBrrMerpz.recruft MeroA I,r3yr{eHl,Ifl KI{HerLrKLI oKIdcJreHI4fl MeTILIIJIoB u

crJraBoB (na6oparopvrfl, klucruryra xvrvruvr r.{M. B.LI.HuKr4rr4Ha AH Pecny6lrvrKu

TaAxuxtrcraH, r. [yruaH6e);

-IroreHlll4ocraru.recrufi MeroA IdccneAoBaHr4fl, aHoAHbrx csoficre iurloMr,rHr4eBbrx

crIJIaBoB (upu6op nI4 50-1.1) (na6oparopun Llscruryra xuwr4r4 r4M. B.I4.Huxnrzua AH

Pecny6JrlrKr{ TaAxraHlrcraH, r. [yruan6e) ;

-I4K creKTpocKotll4qecKoe r4ccire.qoBaHr{e (UR-20) QasoBoro cocraBa

o6pasyrolrlnxcfl rpoAyKToB oKr{cJreur{r (na6oparopr4fl, VIncruryra xvtwvru r4M.

B .VI.HuKr,rrrrHa AH P e cry 6n n rcra TaIxr4Kr4 craH, r. IymaH6 e ) ;

MarenaaruqecKat o6pa6orrca pe3ynbraroB' rrpoBo.{vracb c r,rcrIoJIb3oBaHr,IeM

craHAaprHoro rlaKera rrp r{n o)K envlfl, r4 rtp orpaMMbr Mi cro s o ft Excel .

, Hayvnan HooagHo BbIrIoJIHeHHbrx r.rccJreAosaHuir cocroplT B cJreAyroilIeM:

VcranoBJIeHbI ocHoBHbIe 3aKoHoMepHocrrr rr3MeHe Hufl, TerrJroeMKocrrl rr rBMeH onnft

repMoALIHaMI4qecKpIX QyHrqufi (enranbnLrtL oHTporurl tr 3Hepfkrr4fu66ca) cnnana AX2.l8
c KtuIbuLIeM, crpoHIIrIeM kr 6apnenr B 3aBrrcr.rMocrr,r or reMrreparypbr vr KoruqecrBa

Jlerl4pylolqero KoMrIoHeHTa. flora"sano, rrro c pocroM TeMrreparypbr rerrJroeMKocrb,

gHTporll{f, vr oHTaJlbtrprfl crrJraBa AXt2.18 c KarrburleM, crpoHrlrreM u 6apuenr

yBenuql,IBalorcfl, a gHeprl4.l Tvt66ca yMeHbruaerc.f,. C yBenuqeHr4eM Aonn Karrbrlufl,

crpoHUI{x u 6apr4fl. B crIJIaBe A}K2.18 oHrporrratr rr 9HT€rIrbrrvfl, yBernqr,rBarorcfl, & 3HarreHr,re

3 Hepf r.ru f u66 ca yM eHbru aer cs,.

Brr.rueuo, rrro c pocroM TeMleparypbr cKopocrb oKrrcJreHr,r.fl cniraBa AX2.18 c

KulJIbIII4eM, crpoHIII4eM vI 6apueu, n rBepAoM cocroflHun yBerr4rrr4Baercfl.. KoHcraHTa

cKopocrl4 oKI4cJIeHr4fl,rrMeer rroprAor 10-a xrlyl1'c-t. YcraHonr€Ho, rrro ilpoqecc oKr4cJreHr4fl

crJIaBa AX2.18 c K€LIIbIIrreM, crpoHllueM 14 6apueu ortrchrBaercfl runep6oJrr,rqecKr4M

ypaBHer{HeM.

florenuvrocrurr4qecKlrM MeroAoM B rroreHrlr{oAraHaMr{rrecKoM pe)Kr,rMe npu cKopocrr,r

pa3BeprKr,r rroreHur4iura 2 ytBlc ycTaHoBJreHo, .rro Ao6aBKH nerlrpyrcrrlux KoMrroHeHToB Ao

0,5,t vac.o/o yBenuqHBaror Koppo3LIoHHyIo crofixocm r4cxoAHoro crrJraBa AX2.18 sa 25-



35%. llpn oroM orMeqaerc.rr cABr4r rroreHur4alra Koppo3uu r4cxo.uHoro crrJraBa B

rIoJIo)KHTeJrbHyro o6fiacm, a rroreHuraarrbr rrr{TTprHroo6pasoBaHlr.fl vr pe[accuBarJr4r4 B

orprrrlareJrbHoM Ha[paBJr eHur4 ocr{ opAr{Har. llpn [epexoAe or cuJraBoB c Kiurbrlr,reM K

crrJraBaM co crpoHrllreM na6nroAaercf, pocr cKopocrrl Kopposr4vr, Aiuree K crrJraBaM c 6apnenr

- ero yMeHbrrreHr4e (ans crrJraBoB c 0,05 vac.o/o ao6aeKr.r).

IfpaxmuqecKon sHaqaJwocmb pafiomou Pesynrrarbr Ar4cceprarluouuofi pa6orrr

Moryr r4crroJrb3oBarbcfl rrpu paspa6orKe H orrrr{Mra3alqlz'r cocraBa €rJr}oMlrHr4eBo-}KeJre3oBbrx

clJraBoB, Jrerr{poBaHHbrx III3M, AJr.rr Hy}KA orAeJrbHbrx orpacJrefi uporvrbrrrrJreHHocrr4.

Ha ocHoBe BbrrroJrHeHHbrx Quszro-xnMr4rrecKnx urccneAosanuir aBTopoM

pa:pa6oraHbr Lr 3arrluuleHbr MalrbrMr4 rrareHTaun Pecny1turcu TaAxnrucraH. 3ro <<Curae

Ha ocHoBe urroMkrHvrfl, c )KeJre3oM)) (uanufi rrareHT Pecuy6JrraKlr TaAxur<LrcraH Ns TJ 569 u

J\b TJ 562 or 05.06.13 r.) n <Cnoco6 yryuruonnn, Koppo3r,roHsofi ycrofiuuBocrlr crrJraBa

aJIroMI4Hvrfl, c xeJIe3oM JrerlrpoBaHr{eM Jrr4Tr{eM> (nrarrufi nareHr Pecuy6turcu TaAxurncraH

Ng TJ 757 or 27 ,05.14 r.).

flo pesyJrbraraM rrccneAosanuir ony6ruKoBaHo 19 HayuHbrx pa6or, Lr3 Hr4x 7 crareir

,b perleH3r{pyeMbrx }KypHiurax, peKoMeHlyeMbrx BAK MuuucrepcrBa Bbrcrrrero

o6pasoranvrfl, 14 HayKr,r Poccnficxofi Oe4epaqmu v 12 crarefi B Marepr4arax

MelKAyHapoAHbrx ra pecny6nHHaHcKr{x xoH$epeuquft. Taxxe ronyqeno 3 Marrhrx rareHTa

P ecuy6Jrr,rKr{ TaAxnrcLrcraH.

[ucceprar\vrfl, flNafinoena AN.X. coorBercrByer nscnopmy cnequ&ilbHocmu

02.00.04 - QusnuecKa.rr xuuufl, (rexHHuecKne uayru) ro cne.qyrculuM ryHKraM:

n.l - SHcuepuMeHTilrbHoe oupeAeJreHrae n pacqer rrapaMerpoB crpoeHrrfl MoJreKyJr H

rpocrpaHcrseHHofi crpyKTypbr BerrlecrB (I,IccnedonoHbt mel4nepamypHqfl 3q6uclt 4ocmb

merutoelvtKocmu QtttoJt4ltHue7oeo crutqila AII{2. I B c Kailbquew, cmpoHt4,uev| u 6apuea.

If orcasauo, ttmo c pocmoM KoHqeHmpqt4uu uoduQuqupypu4ezo KotutnoHeHma u

meAtnepamypbt meniloeMKocmb cnJta6o6 yneiluuunaemcn. IIpu nepexode om cruto6o6 c

KLJrbqueJvt K crua?aM co cmpoHr4ueM u dapueu 7erLHuHa menJtoetvtKocmu u Ko7$Ququeum

menJto omd aHu cnil a6o 6 yJvt e H btuanmcn) ; .

n.2 Srcuepr4MeHTaJrbHoe oilpeAeJreHr4e repMoAlrHaMHrrecKHX csoficrs BerrlecrB,

pacrrer repMoAr4HaMlrqeeKux Syurquft [pocrbrx v cJro)KHbrx cr4creM, B ToM qrdcJre Ha

ocHoBe MeroAoB crarr4crn.Iecrcofi TepMoAvrHaMr4Kvr, I,r3yrreHne repMoAulnaMvrKu Qasonux

rlppBpalqunuit n Qasonnx repexoAoB (IrlccnedoBaHbt melwnepqmypHbte 3a6ucuMocmu



u3l4eHeHuit mepl4oduHautultecKLtx Qyurcryuil cl?Jtq6a AlK2. I B c ereuueHmeA4u nodzpynnut

Karbqun. IforcasoHo, qmo npu nepexode om cruta6o6 c Kanbt4uetvt K crutaneM co cmpoHqueJvt

eeruquHu eHmailbnuu u eHmponuu yweHb?Ltetomcfl, a K cruonaM c 6apueu pacmym); .

n.5 - IrlsyueHne QrasraKo-xuMlrrlecKl,rx csoftcrs cprcreM rrpn sosAeficrBur4 BHeruHLrx

uolefi, a rarcKe B SKcrpeMarlbHbrx ycJroBr4.f,x BbrcoKHX TeMrreparyp n 4aueHuft

(LlccnedonaHo KuHemLtKa oKltcJteHun arnA4L,tHLm cnilaea AII{2.I8 c Karb?4ueu4, cmpoH4uev4 u

6apuea. BameneHa, qmo caJwde rvtuHun4anbHue 3HaqeHorfl cKopocmu oKuclteH?,n omHocflmcfl

K cnnary AlIt2.lB c KailbqueM, a JvtctKctLnqJtbHbte - K cruaseJw co cmpoHt4ueu);.

n.7 MarporcHHerl4Ka, MexaHr{3MbI cJro)KHbrx xl{Mr4rrecKr{x [poqeccoB, Srasuro-

xLIMLIqecKa.f, rI4ApoAVHaMVKa, pacrBopeHlre v Kplrcran lrv3ar1vrfl, (IrlccnedonoHo auoduoe

noeedeuue cnilana AlIt2.18, aoduQut4upytor4ezo Kailb4ue^4, cmpoHquel4 u 6apuea.

fforcosauo, qmo do6aercu uodufuuqupytot4ezo Ko.tutnoHeHma e npedenax 0.005-0.5 aac.%

nolbru.tctrcm Koppo3uoHHyrc cmoilKocmb cnilana A)I{2.1B, e cpede ?ileKmpoJtuma NaCl ua

25-3 5%o)

3 aileqoHun no d uccepmaqaonno fi p a6ome

1. gerra cBt3aHo yMeHbrIreHI,Ie BerlrquHbl gHT aJrbrwrur.r oHTpo rrkrvrrpu rrepexoAe or

crIJIaBoB c KuIIIbuuIeM K ctrJraBaM co crpoHrlr{eM rr ero pocr K crrJraBaM c 6apuevfl

2.[uccepraHT yrBep)K raercfl, rrro caMbre Mr,rHrrMiurbHhre 3HaqeHn.tr cKopocrlr

oKI4cJIeHI{fl orHocflTcf, K crrJraBy AX2.l8 c Karrbur{eM, a MaKcr,rMrurbHbre - K crrJraBaM co

crpoHUI4eM. llouervry ro Ha6nro.qaerc.rr cKarroK y crrJraBoB, co.{ep)Karrlr4x crponqrafi. 3ro

oruudra vrtr raxoft nu6ylr 3aKoHoMepHocrb B p.aAy nropofi lpyrrrbr oJreMeHroe?

3.Anroporra yrBeplx raercfl, trro B xoAe BbrrroJrH e:avrfl, pa6oru ucrroJrb3oBtrJrocb

MeroA peHTreHo$a:onslfi aHaJru3 crrJraBoB. OAsaro B A?rcceprarJnvr u anrope$epare

oTcyTcTBYrc, pe3ynbTaTbl aHiUILI3oB LI He yKa3aHbI MapKH npu6opon.

4. B pa6oru plMeercfl rrncreHHbre AaHHbre ZK-cneKTpocKorruv rpoAyKToB

oKpIcJIeHur. Xoporuo 6uno 6rt uauf,AHo [puBecrn erq€ cleKTpbr gTlrx rpoAyKToB.

OrnaeqeHHble 3aMer{aHl4.f, HocflT peKoMeHAarenbsufi xapaKTep v He cHr,DKaror

shlcorufi nayuHufi ypoBeHb vI, B rIeJroM, noJrolrrlTeJrbHyro orIeHKy Ar4cceprarluosnofi

paoorbr.



3axnruqeque

fluccepraur,roHHafl pa6ora Ax.X.Axafiroesa Ha reMy: <OusraKo-xnMnrrecKr4e

csoficrga aJlroMlrHr4eBoro crrJrasa AX 2.18 c IueroqHo3eMeJrbHbrMlr MeriurJraMn))" rBJrrercfl

3 aKo Hrreunofi H ayrrHo- r4 ccn eAo BareJr bc rofi p a6orofi .

Ily6ruxalq:au aBropa BnonHe orpaKarcr corep)Kanne AucceprauraosHofi pa6orrr,

Koropble ony6nuKoBaHbl B BeAyIuI4x HayrIHbIX peIIeH3I{pyeMbIX )KypHaJIax. Texcr

anrop e$ep ara co rJr acyercr c Ar,rccepraqraefi .

flucceprarrvfl, rro o6revry v KarrecrBy rrpeAcraBJreHHoro Marepr4aJra, nayvHoft

HoBH3He kr [paKTurrecrofi ueHHocru coorBercrByer rpe6oaaHr4flM, yKa3aHHbrM B

<floroxennvr o rpncyxAeHnr,r yueHux creuesefi>> (flocraHoBireHue llpannreJrbcrBa

Poccuficrofi Oe4epaq:av or 24 cenrr6pr 2013 r. J\b842 c H3MeHeHlaflMlr, sHec€HHbrMr4

rrocraHoBJreHr{eM flpanureJrbcrBa Poccuficxofi OegeparJvrvr or 2l aupens 2016 r. J\b335),

rrpeAbflBJrfleMbrM K KaHAHAarcKr4M Arlccepraur4rM, a ee aBTop, [Nafinoen [Nanrure.u

XycefiHoBl,rq 3acJry)Kr{Baer rrpr4cy)K AeHvrfl, ucronaofi cre[eHrr KaHALrAara rexHlrrrecK]rx

HayK rro cneqnaJrbHocru 02.00.04 - OfisraqecKar xvrwvrfr (rexuHvecKr,re Hayrcn).

OSuuua.unHrrfi orrrroueHT,

Aorcrop rexHlrrrecKrax HayK, upo$eccop,

rJraBHbrfi Hayunrrfi corpyAHr4K

Quluana AreurcrBa rro rAepHofi v pap.vrauproHH

6esonacHocru rrpu AH Pecny6ruru TaAxvKV M.Ha":apon

Adpec:7 3 57 30, TaAxnrcveran, CorlHftcKar o6nacrr;
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