
oQuqua'nb'oro onrroHeHTa olr.naronofi {apru renna4reBHbr, KaHArrAara xrrM'rrecKrrx
HayK Ha Arlcceprall[rc Xu'uuqenofi A.nenut Hurco.naenurr Ha TeMy <<parpa6orrca
MeTOA[qecKrrx rroAxonoB rpn aHaJrrr3e pyAHbrx o6parqon MeroAoM

c[eKTpOMeTplIn c rIoJrHbrM BHeTIIHLM oTpDr(eHIreM>,
peHTreHoQ.nyopecqeHruofi

rrpeAcTaBJreHHyr0 Ha

c[eqrraJrbHocrn 1.4,2.

{nccepraqnoilHafl pa6ora, [peAcraBJreHHatr xuilr.renofi Arenofi HrzxoraenHofi,
.aBJlrerct o6reunrru u TrrIarenbHEIM uccneAoBaHl4eM, HarIpaBJreHHhIM Ha
coBepIueHcrBoBaHLIe IoAXOAOB K AHilrrr4sy o6pasqon cJroxHoro cocraBa MeroAoM poA
rIBo' cle4yer orMerLITb' qro rlpenMylqecrBa MeroAa r{3BecrHbr cpaBHr4TeJrbHo AaBHo, Ho
Iul.poKoe [pI{MeHeHze PoA fIBo 6ruo orpaHuqeHo cJloxHocrbro ,,oo;ryreHr4.rr [paBr4JrbHbx
pe3yJlbraroB onpeAeJleHlt,t 3JreMeHToB Aaxe B rlpocrbrx rro cocrany o6pa:qax. {aunaa
upo6leua cB''3aHa c reM, qTo Ha QopuupoaaHr4e cr'rH€ura B groM MeroAe BJrr^.rrer 6onruroe
ql'Icro He BcerAa oqeBnAHbIX Sarcropon. Taxzu o6pasou, paspa6orxa MeroAurqecKLtx
rIoAXoAoB flpn aHaJIu3e o6pasqon cnoxHoro [epeMeHHoro eocraBa, TaKkrx KaK pyAbr,
rlpeAcraBJl[er Ha)^rHblfi uHrepec kI LIMeer 6onuuyro [paKTuqecKyro 3HaqvMocrb.

f'nana 1' Jlnreparypnrrft o6:op coAepxr4r 153 ccrrnKn, ararcKe uaqeprbrBaroqrre
cBeAeHI4t o xlaccz$zKall^u ,n cocraBe cynr0u4nrx, xeJre3Hbx, MapraHrleBbx py. n
xene3oMapraHlleBbrx KoHKpeIIVit' KpuruqecKlit o6cyN4enbr [peAJroxeHHbre paHee MeroAhr
aHaJIn3a u upooonoAroToBKll reoJlorl4qecKLrx Mareprr€rJroB B TBepAbrx npo6ax, a raK)Ke
loAXoAbI K I4x p€l3JloxeHzro' orMe'IeHrr cnoco6rr KoruqecrBeH'brx paaqeroB kr rrp'rBeAeHbr
lpaKTkIqecKLI BCe ucrloJlb3yeMble xeMoMerplrqecKr4e MeroAbr Arrr. KoHcrpyupoBaHr4,
orrrr{M€rJrbuofi uguepLrrelrbHofi upoqe4ypu.

ltana 2 
'ocBtlqeH 

a BIrLrflHLrro $arcropoe, BJrurc,u'nx Ha ToqHocr' pe3yJrbraroB
aHurvr3a cycnenszfi pyAHbrx o6pa^:qor. flpone4eH pacqer [oBepxHoc*rofi ,,JrorHocrkl
aycneH3lrl4 pyAbl Ha rloAJloxKe-orpaxareJle' o6ecue.{znarorqefi <rourczfi> zsnyrarorqrafi
cnofi npz P@A IIBO aHarrLr3e Arr.,r cocraBa Marpr4rlbr rrc)n{aeMbx pyA: xeJre3Hbrx (Fe3O4),
MapraHIIeBEx (Mno2), u cylrQz4nrrx MeAHo-HrrKeJreBbrx (Fes2). paccqzraHa
sKclepl4MeHT€ulbHaf, rlorpelllHocrb or6opa aJIzKBorbI cycleH3r4Lr Ara qacrLrrl pi*Horo
pa3Mepa.

OT3hIB

COIICKAHIIE YVErrOfi CTEIIEHII KAHAIIAATA XIIMITqECKIIX HAYK IIO

- Ana.rrurIlqecKas xrrMr{s (XuuuvecK[e nayrcn)



B r'rrane 3 upe4noxeH HoBbIfi cnoco6 [pr4roroB rreHuflcycleH3'r ft rrsonpe4enenzfiMero.oM P@A fIBo' cuoco. 3aKrlroqaerafl B 4o6anneu uu BH*eHHero craHAapra [pr4kI3MerbqeHI4I4 o6pasqa B 
'raponofi MeJIbHr4rIe. c4enau BbrBoA, qTo pe3yJrbrarhroAHoBpeMeHHoro MoKporo r43MerEqeHI'Lf, loporuKa pyA'r c BHyTpeHHprM craHAaproM''BJL'erct eoser<rzn'hrM cloco6ou ,,oJr]Tle'r't roMoreHHofi cycue H3nn. orlae.re'o, qTonaz'on'uze orKJroHeHI4t pe3yJlbraroB p@A rIBo or arTecroBaHHhx sHaqeHzfina6nroAarorcfl r,rfl Ba' Ti' As, co z Pb, qro, ,,o MHeHr4ro aBTOp4 cBr3aHO C H€Uro)KeHLrf,Mr4aHarrnTU'ecKUX ttuunftr4 HeKopperrnofi 

AeKOHBOJrroqzefi cneKTpa. cneAyer orMerr4Tb, qroCC'IJIKLI HA JII4TCPATYPH'IE AAHH'IE ,'O 
'TOMY 

BO,,POCY B TCKCTE OTCYTCTBYIOT.

4 rnana [ocBtlrle'a cJloxHofi npooneue nro6oro MHorooJreMeHTHoro c[eKTp€urbHoroaHatru3a HaIIoxeHI4ro aH€uILITpIqecKLrx ttuuuft B crreKTpe. cne4yer orMerzTb, qTolpolleAypa sKcrpaKIILIkI xeJle3a MI{HI4Mr43I{pyer TaKoe Aocror4HcrBo MeroAa poA fIBo, xaxSKc'pecc'ocTb' oAHaKo rJraBHa[ IIeJIb - cHzxeH kre Brrvnr*r(rt Mel,,aloqero KoMrroHeHTa(Nenesa) Aocrr4rHyra.

r'nana 5' v'racrue B [porpaMMe [poBepKr4 xnannszrc a\uu a,aJrLrrvqec*zxaa6oparopnft ua rp'IMepe a*aJru3acynrsz4uo-Hr'KeJreBhx pyr rro3BoJrLrr BHeApLrrb MeroAPoA rBo B [paKrLIKy He roJIbKo Ha)ArHhrx, Ho 14 3KcneprHbrx na'oparopzfi.Ilo4rnepx4eHpre KaqecrBa noJryrqeHHbrx pe3yJrbraroB B xoAe vexna6oparopHbrxcpaBH[TeJIbHbIX ncn.'rauuilttBJlterct neconaofi rroAAepxKofi zccre4 onanuitn orofi o6tacr.*.
Bce eKclepI4MeHT€uIEHbre 

AaHHbre [percraBJreHbr B pa6ore B nonnofi Mepe,AocroBepHocrE [oJIrreHHEx peyJlbraToB He Bbr3brBaer couneuzfi. Bnrno4u,cQopuynzpoBaHHEre A' H' xunzqenofi, ocnoaaHhr Ha 
"-*.;;;x oKcrrepvMeHr€urbHbx 

LrpacqerHblx Aannrrx' JrorI4qHbI z rroH''THrr' flpaxrzqeoKa[ 3HagkrMoorr pa6orrr o6ycnorneuaKaK p€Bpa6orxofi [oAXoAoB K o[peAeJreHz-f,M MeroAoM poA rIBo, TaK n Bo3MoxHocrbroBHeApeHr{r 3Tr4x noAxoAoB. Oco6enuo cTozT orMerrrrb )^racrLre aupo6zpoBaHHErx pOA[Bo MeroAIrK B uporpaMMe [poBepKz xnarzo rr=arrkrn a'aruT..^ecKLrx na6oparopufi.
K pa6ore zMeerc[ oAHo 3aMesaHne Lr Bolpochr K HeMy: Anrop ,,poBeJra o6reu'yro3KcrIepLIMeHT€uIbHyro pa6ory c' 6on'uzM KorLrqecrBoM o6pa:qor pa3rr4qHoro cocraBa,Bepo-rrrHo, uo erofi [pzqzHe He ocr€rJrocb Bo3MoxHocTkI Anx 6onee noApo6noro o6r.scn eHnflrloJrynreHHbx pe3yJIETaroB LI BrT.TIBJIeHHIIX 3aKoHoMepuocrefi. Hanpzueo-l) Ap,".,r, nrr16r_^^_



qro (orqerJrl4Bo BrrAHo 6olee paBHoMep'oe paclpeAeneHze Bbrcy[reHHofi cycueH3r4t4 rrocJreMoKporo [3MeJIbqeHLrfl' n orcyrcrB'le arJloMeparoB qacrLrr{ .,o cpaBHeHr4ro c o6rr.rHoft
cycrreH3I4efi>' A c qeM ero cB'[3aHo? Ecru o6uvnyro cyc[eH3r4ro o6pa6orarb B v3-naune 4nxcHI4xeHI{'fl arperal{z[' HarIpLIMep, MoxHo oxltAarb TaKoro xe o6Qex m? 2)[anee cAeJraHBbIBoA o ToM' qTo ceALIMeHTaIII4oHHa-f, ycroftvunocrr ((cBr3aHa c p'BMepou vacrzq 6MLIKpOH))' a piBBe ceAnMeHTArrufl 3aBrrcptr roJrbKo or p€BMep aqac.Iutr? 3) B nurepaTypHoM
o6sope [pI'IBeAeHbI rIoqrLI Bce ucloJrb3yeMbre xeMoMerpr4qecKr4e rroAxoAbr. B pa6ore erzMeroAEI He [pLIMeHv[rvI' pa3Be qro BhrAeneHI4e ITIIKoB 3JIeMeHToB c zc[oJrb3oBaHneu LS-
AeKoM'o3krwv' He uo4xo rflT A,rfl'ktccJleAyeurx o6pasrloB zJrr{ He craBzJru rarofi za4auu? 4)PzcyHotc 12' B qeM ,,pl4qnHa HeMoHoro'nofi 3aBkrcr4MocrLr cyMMapHbrx MacooBbrxxoeoszqueHroB ocna6neuu'' oJIeMe ura (pz)i or aroMHoro HoMepa oJreMeHr a rnflMarpzrlbrFe52?

B pyronzcu ecrb ue6ol'uue HeroqHocrr4 B [peAcraBJr e*Lrupe3yJrbraroB, HalpzMep,e ra6r'Iqax 15 n 28: BMecro 22,63 + 0,22 crorrr pacaMorp err 22,6 + 0,2,raK KaK ecJr'roruzor<a yxe B nepBoM 3HaKe rlocJre sanarofi, ro nropofi cMbrcJra He LrMeer. B 6onruruHarBe
cJry4laeB n pa6ore npaBLIJIbHo ,,c,,onb3yrorcfl Bce TepMLrHbr, TeKcr TIrIareJrbHo BbrBepeH.oAuarco Bcrpeqalorct HeyraqHble BblpaxeHrrf,: (rrlroxaf Bocnpol43BoA'rMocr b aHaJrpr3a>>,(noJrfreHhr or{eHKr4 sHa.reHr,rft ).

fiannrre 3aMeqaHr4f, He BJIlIffor Ha BbraoKyro orIeHKy Akrcceprarlutonnofi pa6oTbr. orvreuy,qTo I{erb pa6orrr cocro''Jla n paspa6orKe MeroAkrqecKkrx uoAXoAoB ,,pu olpeAeJreHr4'r
3JIeMeHTHofo cocraBa py*, TaKLIX KaK oKcI'AHbre xeJre3Hbre n Mapra'rleBble pyAbr,cylrsr'4nhle MeAHo-HLIKeJIeBbIe pyrbl Lr xeJre3oMapraHrleBbre KoHKpeqrrr4 MeroAoM poArIBo' oAnaro pe3yJrbrarbr flpoAeJraHnoft pa6orrr 6onee BeaoMbr 

- oro BhrrBJreHHbre
3aKOHOMepHOCTU Blrr4'Iilrrfl p€r3ruqHbrx sarropon HA soprr,rzponaHlre allarLrruqecKoro
cI4rH€uIa 

''pu 
aHiuI'I3e o6pasqoB cJroxHoro ,,epeMeHHoro cocraBa MeroAoM poA rIBo.

fiuccepraqur- coorBercrByer rraorropry cnequarrbHocrrr I.4.2. - Arua;rurur{ecKa,
xu*r4" (orpacnr HayKLI - xrrMr4qecxr're) B rryHKTax 2,4,5,7,g,g,72. [ucceprarlr4oHnax pa6orarro HoBrI3He' HalnrHofi z uparrzqecr<ofi 3Haq?IMocr'r rroJrHocrbro orBeqaer rpe6onaH uflNr rrrt.9-14 <fIoJIoxeHI4'' o npncyxA e'uLr yqeHbrx creueuefi), yTBepx(4€uaoro flocranoeJreHrreM[panzrerbcrBa Pocczficxofi oe4epaqzz or 24,09.2013 r. i\lbg42 (c Lr3MeHeHkrrMLr 144ouomteuzruz) Ll rn' 2'l-2'5 <rrono>xe'zx o rlpkIcyx.treHnvr vq^'*^r .rran^yy^rv-



M yqpe)K[eHr4u HayKr4 <<Ilncrvrryr o6rqefi z
HeopraHl{'IecKoft xrrM'n zu' H'c' Kypuaroaa Poccrzficrcoft Arca4euraz Hayx> or 2gMapra
2024 r'' TrpeffbflBJrf,eMhrx K Al4ccepTarlr4,rM Ha covcKaHze yrd'ofi creuenrn KaHru*ara HayK,
a ee aBTop' xnnzvena Anena FfuxonaeBHa, 3acJrlDKr4Baer rrpvcyx r''ufl.yreHoft creneHLr
KaHAzraTa xr4MuqecKr,rx HayK rro clequ€urbnocrr4 i^4.2. - AnanzTrrqecKa.fl xuMLrfr
(xzruz.recrue nayrz).
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