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Ha Ar4cceprarlurc Capaenoft Wpunu"HuKoJIaeBHbI <<A6;rsqlronnoe QoprvrupoBaHlre
KOJTJTOTTAHbIX paCTBOpOB HaH0rracTrrrl MeTaJIJIOB II IIOJIyIpOBOAHIIKOB B }ITUAKOCTqX

yJrbrpaKoporKr{Mr{ Jra3epHbrMr{ rrMnyJrbcarru 6;rraxuero LIK-AHarIaBoHa naprnpyemofi

AJrI{TeJrbHOCTI|>t

lpeAcraBneHHyro Ha corrcKaHrae yrenofi crerIeHLI KaHAI4Aara $uszro-uareMarplqecKl4x

HayK rlo crellzzulbHocru 01 .04.2I - Jlasepuar $usuxa

3aAaqa nrr6opa orrrlrManbHoft rrleroAuKlr reHepaIII4pI HaHoqacrllU MeroAoM JIa3epHoI{

a6nst\uu B )KlrAKr{x cpeAax cBr3aHa c r,r31nreHlieM BJIHtHtIfl pfl.Ia napaMerpoB na3epHofo

rd3nfreHr{.rr Ha rrpouecc $opunponanur Hanoo6rexros. Tax, AJIvreJIbHocrb nzrepHoro

r,rMrrynbca rrpeAorrpeAeJrrer BpeMeHHbIe Ir,racurra6bl, Ha Koropbrx 6yaer nporeKarb ra lalwr hHafl

cra1nfl, o6pasonaHrr.f, HaHorracrr.rq Ia HarrocrpyKTyp. B cBflsrr s srI{M, HecMorps Ha ptA pa6or no

nasepnofi a6nr;rJuu pa3nr,rrrHbx Marepr{aJroB, B Koropblx flpoll3Bo4lrrcfl paccMorpeHl'Ie ee

orAeJrbHbD( ctaguit, Ha cefoAHstnrruit" AeHb uenocrnoe o[[caHLIe npoqecca o6pa:onauu.a

HaHoqacrrrrl orcyrcrByer. B cBt3rr c grr4M, ocraercg aKTyaJIbHofr gaAa.ra LlccreAoBaHus

a6lrqraonnoro $opunponauux HaHoqacrllq e xorroplAHofi (popue [p]I pa3nllllHbrx

Anr,rTeJlbHocTgx na3epHoro r4Mrrynbca, a TaKXe c ncIIoJIb3oBaHLIeM pa3nklqHblx XI'IAKIIX CpeA, B

Koropbrx nporr3BoAr{rcr o6pa6orxa uurueuefr .

.{nccepraqux Capaenofi l4punu HuronaeeHH rIocBtIrIeHa oKcrIepI,IMeHTanbHoMy

r,rccJreAoBaHr4ro Sopunponanur KonJroprAoB HaHoqacrI4II MeraJrJroB \r nonynpoBoAHr4KoB

MeroAoM lasepHofi a6tst\uu Maccr.rBnhrx ruumenefi B xI{AKLIX cpeAax (AeuoHusl.IpoBaHHaJ{ BoAa'

r.r3orrpoflrrnosrrft cnupr) c ucnonb3oBaHrreM na3epHblx LIM[ynbcoB 6lraNHero ZK-AIaaua-soHa

pa:rur.troft Anr.rreJrbHocru (0.3 - 10 nc). Ha ocHoBeaHurv3a cneKTpoB gKcrI4HKIII4n uoJIyqeHHbIX

KOJTJTOT{AHbrX paoTBopoB r,rccneAoBaHo BJII4'HHe AJII4TeIbHOCTLI na3epHOIO I4MIIyJIbCa v xuAr<ofi

cpeAbr, e roropofi npou3BoArrnacs o6pa6orKa Ml4lrlenefi, na I,I3MeHeHIre KorllqecrBa yAaneHuofo

BerrlecrBa r{ BbrxoAa HaHorracrr.rrl 3oJlora, cepe6pa, KpeMHI4t rI ceJIeHa KoJIJIoI4AHbrx pacrBopax, a

TaKXe 6rura rpoBeAeHa r,rx Koppenil\ns. c uop(fororuefi nonepxHocrHoro a6lsuuonnoro

penre$a r.r HaHoqacr[u.

,{raccep:raqLronnas. pa6ora cocrorrr pI3 BBeAeHLrfl., rrflTvI rJIaB v 3aKnIorIeH}Is. Pa6ora

coAeplrrrr II7 crpauwl [eqarnoro reKcra, 72 pucynxa u 2 ralnuult. Ev6luorpatpnr BKnroqaer

170 sarauesosauufi.

Bo nne.{enuu o6ocnoeHnaercr aKTyulnbHocrb Al4cceprarryrlr) [puBoAsrc{ ee ocHoBHbIe

rleJrr{, Mero,4br uccnegonauuit, a raKxe [peAcraBneHbl Hayrtuafl, HoBLI3Ha, 3alqulUaeMble

norox{eHu-fl L\ lpaKTr,rrrecKas 3HaqI4MOCTb non) reHHbrx pe3ynbraroB.

B uepsofi rnane npeAcraBneH nr.rreparypnrrfi o6sop LlMeroquxcs clarefr, rlo reMarI'IKe

lasepno-a6n-flrluoHHofi reHepaur4r4 HaHoqacrl{u v HaHocrpyKTyp. Paccuorpeuu cral.vflr



flpoqecca na3epHoft a6tspu B xr4AKocrrx, [pI,IBeAeHbI rIpI,IMeHeHI{t [poAyKToB a1ril\un s

ur{poKoM cneKTpe upunoxenufi .

Bo nropofi rrase npr{BoAl{Tcr orrHcaHlre ucnonb3yeMhlx gKcrIepI4MeHTaJIbHbrx

ycraHoBoK, MeroAoB LlccneAoBaHr,Ift u llnrepnperallull pe3ynbraroB.

B rperrefi rlanelpr.rBeAeHhr pe3ynbrarbl pacrrera rloporoBblx gna'IeHl4ft IIJIorHocrI'I

oHeprr4r{ a6tloJuu MeraJrJroB (soloro, cepe6po) u [onyrIpoBoAHIrKoB (Itpeltrufi, celen) n

Bo3Alxe, AeproHl{3lrponaHnofi BoAe v B pI3orIporItJIoBoM crll{pre B 3aBI,IcI4MocrI'I or

AJrlrrenbHocrr.r na3epHbrx r{Mnynrcoe. l'IsN{epeHbl BpeMeHa 3aryxaHlat onrl4qecKoit s*ruccuu

(farcelon B rrpoqecce oAHorrMrrylrcnofi a6rrl;r\uu KpeMHI{t vr cepe6pa B Bo3A}xe v

H3orrponprnoBoM clrrpre $err,ruoceryuAHblMl{ LIMlynbcaMI,I. Koppelxqnx nonf{enHbrx

pe3ynbraron c penretfoM Kparepon, na6lroAaeMblx Ha rloBepxHocrll Marepl4anoB, IIo3BoJII'IJIa

cAenarb BbIBoA o rlporeKaHuu a5tspta [o orKoJrbHoMy MexaHI'I3My.

B .{erneprofi rnaee [poI{3BeAeH aHaJII,I3 cIIeKTPOB SKCTI{HKIII4II KOJIJIOI{AHbIX PACTBOPOB

MeTaJrJroB kr rronylpoBoAHr.rKoB, noIyqeHHbIX B BOAe U I{3OIIpOIIaHOIe npu pa3nI4qHbIX

AJrr.rreJrbHocrrx ninepHbrx r{Mrrynrcos. 3Haqenux roe$(fuqueura oKcrIrHKIII,Iu 6:sutu H3MepeHbI

B pa3JrrrqHbrx cleKTpaJrbHbrx Al{arra3oHax, II03BOJIqIOq[X CAenaTb BbIBOA KaK O

HenocpeAcrBeHHoM BbrHoce Maccbr, TaK Lr o6 I43MeHeHLIrI e1p$exrvnuocrn reHepaulrt4

HaHorracrr.ru pa3nr.rqHbx pa3MepHbrx Spaxqd. B pe3ynbrare ua6lroAalocbyMeHbllreHlle

BbrxoAa HaHorracrl4rl [pl,t 3HaveHlr.flx rrI{KoBbIX naou1rrocrefi na3epHofo Ll3ryqennfl',

npeBbrrrrarcqr{x Kpr4TkrIIecKOe, TOfAa KaK rrpll 3HaqeHI,ItX MeHblrre KpI,ITI,IqeCKO|O I4MeJI MecTo

pocT KOHUeHTpaIILII{ HaHoqacTIrII.

B nsrofi rrase no4po6uo paccMorpeH MexaHpl3rra o6pa:onaHl4t HaHoqacrI'IU ceJIeHa

MeroAoM QerurocercynAuofi lasepHofi a6rrrrlJnu. Celen tBJlf,erc.l Marepl.{anolr, o6la4arolqun'r

BbrcoKr.rM IIoKa3aTeneM rrpenoMIreEr4fl\ u B cBs3u 3TI{M BaXHbIM SJIeMeHTOM AIq co34aHl4fl

ycrpoficrn nanoSoronvxz. Orpa6oraua MeroAI,IKa feHepaulrla HaHorIacrI{II ceneHa c

:$$exrranHocrblo Ao ur/c.

B saxnrcqeHuu IIpI4BeAeHbI ocHOBHbIe pe3ynbTaTbl pa6Oru 14 BbIBo,UbI.

3alrulraeltr,re rroJroxeHl4r tBJrrrorct o6ocHonanHbIMI{. OcHosHHe pe3ynbrarbl

uccle4onanufi r.rMeror BbrcoKyro crerreHb HoBI{3HrI, TaK KaK 6nuo BrIepBbIe rlpoBe.4eHo

cr.rcTeMaTr,rqecKoe r{ccJreAoBaHrre eArrHcTBeHHOfO Bapbl4pyeMofo ilapaMeTpa - AJILITeJIbHOcTI4

na3epHoro r4MrryJrbca - Ha npo{ecc (popuupoBaHplt KorIJIoLIAHbrx pacrBopoB HaHorIacrI{II lI

kr3MeHeHrre nroplponorzu a6nupyenroft rloBepxHocrl4. Peeyltraru pa6oru qBJltlorc;{

AocroBepH[,rMrr, 6snn npeAcraBneHbr Ha psAe Me]KAyHapoAHbIX Lr acepoccuficxux

r<on(fepeuqufi. u sa ceMr.rHapax OKPO OI4AH. llo pe:ynrraraM Al,Icceprallun ony6tuxonauo 5

crarefi B perleu3r.rpyeMbrx HayqHbrx )KypHaJIax, IrHAeKcrrpyeMbIX n 6asax AaHHbrx Web of

Science u Scopus.

flo 4uccepraquonnofi pa6ore MoxHo cAeJlarb cneAylolul4e 3aMeqaHl4s:

1) K coNa,regrrro, n pa6ore Her AaHHbrx uo uop(foJlorlzu non)nlaeMblx HaHoqacrLIII'

o6trqno nonyqaeMbrx c noMorqbro npocBe.{nnaloqefi gneKTpoHHofi ruurpocxonl4l'I.

2) OrcyrcrByer aHaJrH3 r.rrtrflH:lrs napora3oBoro rly3blpbKa Ha npoqecc a6nnJuu MI,IrreHu,

xoropufi Moxer cneAoBarb 3a cKaHr4plrolrlplM JIa3epHbIM rIfIKoM npla 6olsruofi qacrore

rroBTopeHLIs LlMlynbcoB, I4clroJlb:yeuofi n pa6ore.



3) B reKcre Alrcceprarlr4rr rrcrroJrb3oBaH pflI HerorlHo onpeAeneHHblx TepMI4HoB,

Hanpr,rMep, (<orKo JIbHag a6 lsuug>>.

OrrvreqeHHsre HeAocrarKr4 He cHr4xaror uay.ruofi 3HaqLIMocrI4 pe3ynbraroB,

rrpeAcraBneHHbrx B Ar{cceprarlyrvr, 14 He cHplxaror ee o6rqeft rIoJIoxLITeJIrHofi oqeuru.

.{uccepraquon*as. pa6ora noArBep}KAaer Hayqnylo KBanr(fnxaquro Capaeeofi 14. H.

Anrope$epar AocroBepHo orpaxaer coAepxanne Avrccepralll4l{. Cuuraro, rITo Alacceprallus

Capaenofi 14. H. <A6nsUuonnoe $opuhpoBaHr.re KoJIJIoLIAHbIX pacrBopoB HaHoqacrLIU MerannoB

u nonynpoBo.4Hr{KoB B xuAKocrflx ynbrpaKoporKI,IMI,I na3epHbIMI4 IrMnynbcaMIa 6mzxsero tr4K-

Auarra3oHa Bapbr,rpyeMofi AlrarelbHocrr.r)) yAoBnerBopfler BceM rpe6onanu.stu <<IIololKeHIrt o

nprloyxqeHr{r{ yqeHbrx crenenefi>>, yrBepx{AeHHoro nocraHoBJIeHIreM flpanurelrcrna

Poccuficrofi @eaepaqrau }lb 842 or 24 ce:nlslpt 2013 t., a ee aBrop, Capaena Vlpuna

Hgxolaenna, 3acJryxr{Baer rrprcyxAeHrrt efi. yueuofi crerleH}I KaHAIaAara (fn:urco-

MareMarr{trecKr4x HayK no crelll4tulbHocru 01.04.21 - Ilazepuax Su:uxa.
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