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AnryagrHocrb HccJreAoB anarafl

KarexolaulaHrr sBJUIroTct Szsuorornuecxz aKTI{BHbrMrr BerrIecrB€IMr{,

BhInonH.flIoIr[4MI4 ponb xI4MI{rIecKax [ocpeAHzr<on (ue4zaropon) B Me]KKJreroqHbx

B3aI4MoAeitcrskrflx y xo,IBorHbx u qeJroBeKa, B ToM rll4cne B ax Mo3re. Co4epNanue

KaT€XOJI€IMLIHOB U IiD( COOTHOIIIeHI4O OqeHb CITUIbHO p€l3JIIrftIaeTC.[ B HOpM€IJIbHOM

cocrotHl4ll v [pI4 IraroJlolurrx. Heo6xolr4Mo rrpoBoArrrb 6olrruoe Korr/FrecrBo

oupe4elenufi KaK uH4trBvrqyttrlbHbrx KarexoJraMprHoB, TaK u Lx, cyMMapHoro

coAepxaHr4r. llosrovry neo6xo4uua pa:pa6orr<a [pocrhrx, 6ucrprx u

cuequ0nvecKl/rx MeroAoB olpeAeneHr4q KarexoJraMr4HoB n 6vororr.recKr.x )Kr{AKocrD(

r,r KJrerKax Anfl Ar{arHocrr.rKr,r pa3nr.rqHbD( [aronorufi u 6olegnefi y rno4efi.

MeTOAOB OnpeAeneHLIg KaTeXOJIaMLIHOB

3AAAqa CO3AaHr4r, OrITr{M]|I3AIII'.II,I Vr

I{e.rruro Aannofi pa6orrt flB[rflJracb pa:pa6orKa rrpocrbrx u sKcrrpeccHbrx

s 6zororzqecKr4x o6rerrax. Crasunact

aIIpooarl?rr4

IzcrroJlb3oBanurr HaHocrepxnefi 3oJlora 14 Lrx

rreHorroJrr{ypeTaHa Anfl onpeAeneHr{tr KATEXONAMIIHOB MCTO.IIAMI4

cnercrpoQoroMerpnll Id crleKTpocKorrrr{ au$Sy:noro orpaxenufl. Tar<uru o6pa:ou,

aKry€rJrbHocrb AaHHofr 4ncceprarluoHHofi pa6or6r oqeBLrAHa.

HosnsHa:

B pa6ore M.B.fop6yuonofi BrlepBbre npeAJro)KeHbr, olrlrMr.r3r{poBaHbr 14

alpool4poBaHbl ABa aHurllTr4qecKLrx Mero.qa c ncrroJrb3oBaHlreM HaHocrepxnefi

3 oJlora vr r4x HaHoKoMrIo3I4ToB AJI{ olpeAeJIeHI{t KaTexoJIaMIrtHoB :

l) onpe4eJreHlle KarexoJIaMLrHoB MeroAoM crerrpo$oroMerpur4, ocHoBanHoe Ha

AereKIIrII4 B3al{MoAeitcrsus KarexoJIaMLrHoB c Hr4Tparorr,r cepe6pa B npr.rcyrcrBnvr

MeTOAI4K, OCHOBaHHbIX Ha

HAHOKOMIO3PITOB HA OCHOBE

HaHocrepNHefi 3oJrora c QopulEpoBaHlaeM HaHoqacrr4rl Tr{na <x4po-o6oJroqKa) Ha



ocHoBe 3oJlora I4 cepeopa I{ r43MepeHr{Lr rrofJrorqeHkrs. npv rlTrrcoxpoMHoM cABtIr.e

MaKCHMyMOB B CleKTpaX HaHOCTepX{Hefi;

2) onpeAeJIeHI4e KarexoJIaMI4HoB MeroAoM cneKrpocKorrr4lr 4r.rSSysnoro

orpax{eHl{{, ocHoBaHHoe Ha B3allMoAetrtcrsuu KarexoJIaMr{HoB I{ HaHoKoMrro3LIToB

HaHocrepxHefi 3onora u neHorloJrrryperaHa, nao4uSzqr4poBaHHbrx Hr.rrparoM

cepe6pa, nprlMeHreMbrx B KarrecrBe rnep4ofi Sa:rr.

flo.noxeHuRo BbIHocIrMbIe Ha 3an\ur/, coAepx{ar HoBbIe HafrHbre

pe3yJrbrarbr n cBLrAerenbcrByror o ruqHoM BKnaAe aBTopa B HayKy. cpe4n

ocHoBHbrx cJreAyeT BbrAeJrr,rTb cneAyroqve :

1) CraHreszpoBaHbr 14 oxapaKTepr{3oBaHbr HaHOCTepX{HLI 3OJIOTa,

cra6uttuzl4poBaHHhle 6ponau4oM rlerranrpr{Merr4JraMMoHrrr, Arrfl rrcrroJrb3oBaltr;- B

KAIIECTBE cn e rrp o $ oroM erpr{qe c Ko ro peafeHTa rrpu olpe,{eneHr4r{

KaTeXOJIaMLIHOB;

2) I4zyueuo B3al4Mo4efi creze KarexoJraMlrHoB c H?rrparovr cepe6pa B rrprrcyrcrBLr rr

HaHocrepxHefi pI aKTI{BaropoB u uaitgeuhl orrrr{MaJrbHbre ycJroBn-fl , rro3Bonrruulue

npoBoAr4Tb cneKTposorouerpuqecKoe onpeAeneHrre KarexoJraMuHoB;

3) Pa:pa6oraH cop6qnounrrfi cnoco6 uonyqeHr..r.f, HaHoKoMrro3uroB Ha ocHoBe

IreHonoJll4yperaHa I4 HaHocrepxuefi 3oJlora r{ [peAJroxeH crroco6 ucnonb3oBaHut

TaKI4x KoMrIneKcoB B KaqecrBe peareHToB B crreKTpocKorruu 4rz$Sy:noro

oTpaxeHr4f, AJrf, orrp e.{eneHl{r KaTexoJraMLr HoB ;

4) Hafi4enu ycJIoBI4t onpeAeneHrrf, r4nruBuAyaurbubrx KarexoJraMuHoB kr ux

cyMMapHoe coAepx(aHr4e s 6uororuqecKlrx o6pasqax

5) Ilpone4eno olpeAeneHI4e KarexonaMr{HoB B peaJrbHbrx 6uororrr.recKLrx

oopa3rlax u rroKa3aHa KoppeJrrrlr{fl pe3yJrbraroB c AaHHbrMer B3xX.

ilparcru.recKafl 3Harll{Mocrb :

Mero.quru lpLIMeHeHbI An.r crreKTpo$orovrerpLrqecKoro Lr rnep4o$asno-

crleKTpocKollullecKoro olpeAeJreHlr.f LrH4prBu[y€rJrbHbrx KarexoJraMHHoB

(goQauuHa, HopaApeHaJrvrna, aApeHaJrr4Ha u 4o6ymnauna) Lr vx cyMMapHoro

coAepxaHlI.{ B MeAI{III{HcKr4x npelaparax u 6zororuqecKux )KrrAKocrrx

(cunoporKa KpoBu, uova), pe3ynbrarbr o[peAeJreHlr.f, KarexoJraMlrHoB xopouo

Koppenupyror c AaHHrTMH B3XX.



Crpyrcrypa u o6reur pa6oru.

,{uccepraqzx lnarrucana rpaAlirlrroHHo u cocror4T Lr3 BBeAeHr4r, o6sopa

nl4reparypu (rpu uarrr), eKcnepI4MeHT€rJrbHoituacru, u.5 ruas <<Pesylrrar:srLr ux

o6cyN4enze>>, rparroro 3aKJIIorIeHI4.rr, BbrBoAoB, 6naro4apuocrefi, cnlacKa

nl{Teparypbl, a raKxte cIrHcKa r{crroJrb3oBaHHbrx B pa6ore corpalqeHufi.

[uccepralll4t oqeHr 6olruras, Ho Halrrca*a xoporuo Lr qerKo, na 195 crpaHlrrlax,

co.qepxrlr 32'ra6nurlhr 14 68 pucynron.

Jrureparypnufi o6rop cocror{r zs 3 6orbruzx rJraB, n o6sope uo4po6Ho

orLIcaHbI vr [poaHarlu3l4poBaHbr cneAyroqr4e acfreKTbr, orHocrlllkrecfl. K TeMe

AUCCepTaltkrLr:

l) cunrea u cnoficrBa HaHocrepxHefi 3oJrora;

2) npuleHeHr{e HaHocrepxnefi 3oJrora Anr aH€urLrrprqecKtrx qenefi;

3 ) xarexoJraMrrHbr r{ crreKTp ocKolrlqe cKr{e MeroAbr r4x orrp eAeneHrrr.

JlureparypnHfi o6sop xoporuo Harrvraal 14 Aaer cBeAeHLr[ o cocrosHvrv neil

14 l4Meror$4xct Ilpo0neMax IIo ucrloJrb3oBaHlrro HaHocrepNuefi 3oJrora Lr

Sororr,rerpr{qecKr4x MeroAax onpeAeneHr4.f, KarexoJraMragoB.

B rurr.o63ope AaHo 280 ccuroK Ha uy6nzxaqtrtr, ilpu-q'eM B ocHoBHoM u3

MexAyHapoAHhIX )KypH€uIoB, u ony6ruaKoBaHHhrx B nocneAHr4e roAbr (2019 -

17 cculox,20L8 - 54 cchrrrKr4, 2017 - 36 ccunorc).

B sKcrlepkIMeuralrnofi qacrvr (mana 4) aBTopoM oqeHb rrrlareJrbHo n

uo4po6Ho oltIacaHbl Bce peareHTbl I{ o6rercru uccneAoBanvrfl,) a raK}r(e annaparypa,

uclonb3yeMafl An-{ [poBeAeHut auuru3a KaTexoJIaMLIHoB. flo4pO6no [pr{BeAeHbr

MeTOAHKT{ rrpoBeAeHlrr SKCrrepLrMeHToB fro

orrpeAeJreHuro KaTexoJraMLrHoB.

cnerrpoSoroMerpuqecKoMy

fnasH 5 - 9 <Pesylrrarbr u o6cyx4eru{e) [peAcraBJreHHofi r 3arrlkrre

AucceprarJkru nocB.qqeHbl onucaHrrro cr4HTe3a HaHocrepxnefi 3oJrora 14 r4x

KoMrIo3I{ToB c I{oHaMI4 cepe 6pa u neHonoJrr{yperaHa, rr3yqeHuro B3alrMo.qe itcrrrus

KarexonaMl4HoB c co3AaHHbIMr4 HaHoKoMrro3I{TaM}r Ha ocHoBe HaHocrepxnefi



3oJlora kr co3AaHpIIo Mero.4LIK cneKTpo@oroMerpr4qecKoro orrpeAeJreHr{s

KarexonaMuHoB. Bce DIaBbI o6cyx4euzr pe3yJrbraroB xoporuo Halr{canbr,

OITI4MI43LIpOBaHbI, JIO|I4IIHO IIOCTpOeHbI 14 TIIIaTeJIbHO O6cyX4eUU. B 3TLIX fJIaBaX

AeranbHo onI4caHhl ABa HoBbIx cnoco6a oflpeAeJreHrlfl KarexoJraMrrHoB,

ocHoBaHHbrx Ha cuerrp o Q oroMerpr4.re crofi AereKrlrlLr :

l) ocHoBaHHoe Ha AereKuul{ B3auMoAeitcrsus KarexoJraMZHoB c Hr4TparoM

cepe6pa B IrpllcyrcrBl{u HaHocrepNHefi 3onora Lr r,r3MepeHr4lr rrorJrorrleHlrs npn

fLr[coxpoMHoM cABr4fe MaKCHMyMOB B CrreKTpax HaHocrepxnefi;

2) crIeKTpocKotIIlI{ 4IaSQysnoro orpax{eHkrtr, ocHoBaHHoe Ha B3alrMo.ueficrsIaz

KarexonaMl{HoB I{ HaHoKoMno3I4ToB HaHocrepxnefi 3oJrora r.I rreHorronryperaHa.

MetoAur<ll xoporuo orITLIMI43r.rpoBaHbr u anpo6zpoBaHbr Ha peaJrbHbrx

o6lercrax. llo raN4ofi rnaBe cAenaHbr 3aKrroqeHrz{ vr [pe.qJroxr eHr4s. rro

4alrnefi nI{M 14 ccJIe.{oBaHI4rM OnpeAeneHl{.rr KarexoJIaMHHoB.

Iro 4ucceprarlrroHuofi pa6ore cyqecrBeHHbrx 3aMeqaHnfi Her.

Ho uoxuo cAenarb HeKoropble rrolKeralkrfl, rro ynyqrueHuro H rrpoAoJrxeHr4K)

Aasuofi pa6oru:

1) B mzreparypHovr o6:ope paccMorpeHbr roJrbKo cneKTpoSorouerpgqecKr,re

MeTOAbr OrrpeAeneHl{r KaTexonaMLTHoB

LrMMyHoxr,rMLrqecKraM MeroAau. Euno 6u

MeTOAbr vr cAenaTb 3aKnrorreHl4e O

cuer<rp o QoroMerpr,TqecKax MeTOAOB

30noTa.upr4MeHeHr,IeM HaHOr{aCTUU

2) Mero4zt<lE paspa6oraurr rnfl o[peAeJreHLrr 4-x ocHoBHbrx BeruecrB Lr3

fpynrlhl KarexoJIaMI4HOB, KaK An.f, LTHAl,lBlj1rAy€rJrbHOfo onpeAeneHr{r, TaK u Lrx

cyMMapHoro coAeplKaHHt. Ho Her AaHHbIX IIo crepeoc[eqzQnunocrz

ollpeAeneHl4.f, KarexonaMl{HoB rr olpeAeneHus lilusKopoAcrBeHHbrx BerrlecrB

lpyrrrhr ueftpovre4rraropoB.

u npaKTLIqecKU HXrIerO HeT IIO

npaBLInbHO COIOCTaBLITb pa3nzrlHble

AOCTOITHCTBaX U OrpaHr{qeHHflx

olrpeAeJreHurfl KaTexoJraMr4HoB C



flpzne4eHHbre rroxeJraHn r He cHuxtaror o6Iqero [oJloxnreJlbHoro

BrreqarJreHlrr or pa6oru. ,{uccepraqm npouna aupo6alll4ro na rou$epeHlll{tx

(11 re3lrcoB c xoH$epeHrJufr), pe3yJrbrarbr ony6rzroBaHbl B 5-ru crarbtx B

MexAyHapo.{Hblx n poccufi cKkIX }KypHaJIax.

,IlgccepraqraoHH€ur pa6ma M.B. fop6ynonofi npercpacHo npol4JlJlrocrpllpoBaHa

6olrrunu KoJruqecrBoM pLrcyHKoB rir ra6luq, B rlenoM Arlcceprarlnr ocraBIIfler oqeHb

xopouee sueiarreHue. Bucoxzfi yponeHb AaHHoro LTccneAoBaH:zfl. rIoATBepx{AeH TeM

Sarrovr, qro pe3ynbrarbr pa6omr ouy6wrroBaHbr a 5 crarr.rx B xopourtx xcypH€trl€tx, B

rracrHocrLr, B )r(ypHarre <<Anal. Chim. Actu c LTMTIaKT-Sarropovr errlue 5.

Vlcxopfl. uz Bbrrrrelr3JrolKeHHoro, cqr.rraro, qro Allcceprauux fop6ynosofi

Mapuu BnaAuurzpoBnbr <<HauocrepxHr4 3oJrora vr vrx HaHoKoMrIo3IrrbI AIrfl

orrpeAeJreHur KarexoJraMr4HoB MeroAaMr4 crreKTpoQororvrerpkrr LI crleKTpocKolrl{l4

4u$$ysHoro orpaxeHLrn) flBrrflercfl. Haf{Ho-Knanz$uraquonnofi pa6orofi, B

roropofi [poBeAeHo oprrrrrHaJrbHoe KoMrrJreKcHoe LTccneAoBaHvre BblcoKoro

HayqHo-MeroAuqecKoro ypoBH.f,, nolyqeHbr HoBbre Bax(HbIe pe3ynbrarrr n o6racru

anaJrkrruqecrofi xvrMvrvr.,{uccepraqr{.n coorBercrByer naclopry cnellldanbHocrn

02.00.02 - AnarrarrarrecK€ur xvrvtufi, N rpe6oeanurflM n.2 <<|lononteHl{t o noptAKe

rrpracyxc4envrfl yqeHbrx crenenefi n MocKoscKoM rocyAapcrBeHHoM yHl{Bepcxrere

r{MeHr{ M.B . JlorvronocoBD).

3AKJIIOqEHIIE:

Ancceprar\r4s. fop6yuonofi Mapuw BraArEuzpoBHbI orBerlaer rpe6onauvIflM,

ycraHoBneHHbrM Mocroncruu rocyAapcrBeHHblM yHl,IBepclrreroM LIMeHI{

M.B.JIovroHocoBa K pa6orau noAo6noro poAa. Co4epxanze AI{ccepraIII4LI

coorBercrByer rracrropry crreurr€rJrbHocrr4 02.00.02 - <<AnarurlrrrecK€ul xLIMLI;D)

(no xxMr4qecKzM Hayrau), a raKxe Kpurepr.rsM, orrpeAeneHHblM nn. 2.1-2.5

floloxenurfl, o rrpurcyxAeHrru yqeHbrx creresefi s MocroncKoM rocyAapcrBeHHoM

yHr{Bepcrrrere uMeHr4 M.B.JlovroHocoBa, a rarcKe o$opvrneHa, cornacHo



rIpLIiIoxeHLI-lM No 5, 6 flonoNeHr{.f, o ALrcceprarlr4oHHoM coBere MocroncKoro

rocyAapcrBeHHoro yHr{Bepcrrera r4MeHu M.B.JIoMoHocoBa.

Tarzu o6pasona, cor{cKareJrb fop6ynona .Maput BnagurraupoBHa

3acJlyxtl{Baer npucyxAeHl,Ir y.reuoft crerreH?r KaHAuAara xr4Mr.rqecKr4x HayK no

c n euli €rrr bHo crr{ 02 .0 0 .02 - << Analnrnqe cK€lr xr4lrtkrfl>> .

OSraqzamHrifi onrroHeHr :
flpoQeccop, AoKrop xr4Mnr{ecKr4x HayK

3acnylreHHufi nayuurrfi corpyAHrrK Mfy
ne4yIqufi nayunufi corpyAHLIK raQe4pu xz\au.recKofi gH3LrMoJrorr{r{,

xl{Ml{qecKoro Qaxylrrera, @fEOy BO <<Mocroscrcufi. rocy.{apcreeHHrrfi
yHlrBepcurer LrMeHra M.B. JIoMoHocoBa>

1I999I, r. MocrBa, yrr. Jleszuclcze foprr,4. 1

Epeunn Ceprefi Anercan4poBrrq

ilara 03 raronx 2019
Konrarrrrble .IIaHHbre :

r erl.. : 7 (49 5)93 9 4 t 92, e-mail : erem i n_s ergei @h otm ai l. c om
CuequamHocrb, rro Koropofi o$uqu€IJrbHbrM orrnoHeHToM

3 arrluuleHa ALrc cepT arJ.vrfl:
03 .00.23 - 6uorexHoJrorr4f,
02.00 .02 - anaJrkrrvrqeaKafl xr4Mr4n
A4pec Mecra pa6oru:
Il999I, r. MocrBa, yn. Jlenuncrue fopu,4. 1
KaQeapa xuNrz.{ecrcofi sH3krMoJrorr{rr, xHuuqecrufi Sarylrrer, @fEOy BO
<<Mo croscrzfi rocyAapcrneunrrfi yHr{Bep cnrer 14 MeHu M. B . JIoMoHocoBD)

flo4uracr corpy,qHrara XuuuqecKoro Saxynrrera MfY r4MeHLr M.B.JlouoHocoBa

r en. : 7 (49 5)93 9 4 19 2, e -mail: qremin*s er$: i @hotnail. com

- C.A.EpeMLIHa

yAocroBep.rrrc:

03 urors 2019 r.
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