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negyuefi opraHrr3arurr Ha Auccepraqnro KyuBaHoBa Hnana Muxafi.noBrqa

no reMe: ttlaroxpovrarorpaQHqecKoe olpeAeJreHHe Mer[Jr3aMeIrIeHHblx

QeHo.non B BoAHbrx cpeAax B B[Ae rrx HoAnpoH3BoAHbIxtt, npe.qcraBJreHHylo

Ha cor{cKaHrre y.reuofr crerleHu KaHAHAara xI{MllqecKltx HayI( llo

cfleqlraJrbHocrr{ 02.00.02 - ttAHalnrtlqecKaq xnMllstt

Arcrya.nsHocrb reMbI AI4ccepraquouHoil pa6oru 14.M. Ky:unaHona

o[peAenqercr reM, r{To SeHor vr efo roMoJrorr4 orHocqrcq K naH6oreg

pac[pocrpaHeHHbr M opraHr4qecKlrM 3arpt3HllTeJrrM pa3nllr{Hblx BoAHrIX o6rerros.

I4x ocHosHbrMr4 r4cror{Hr4KaNaft c.rr4raror err6pocbr rrpeAnpl{tuafi 4epenoo6pa6a-

rsrnarorqefi 14 rlennrcnosuo-6ynaaxuofi [poMbrruneHHocrl4, oAHaKo coeAI4HeHI4t

3Toro KJracca MoryT o6HapyxvBurbcfl r4 B KaqecrBe (ecrecrBeHHoro)) Sona sa

crrer AecrpyKrllrr4 opraHr4qecKr4x BeIrIecrB nor{Bbr vr JII4rHI4Ha. 30Qexrunurtfi

KoHTponb creneHu 3arpr3HeHufi noAoelaon $euoJroM 14 ero roMoJIoraMV rpe6yer

AOCTHXeHIdfl yHr4KanbHO HH3KHX npeAenoB OrrpeAeJreHur, a r4MeHHO Ha ypoBHe

0.1-0.01 rvrrh n MeHee. llp, 3ToM xeJrareJrbHo, .{ro6rr MeroAIlKrI analrLr3a,

6asr,rpyroulvecfl Ha nonyqeHHbrx pe3ynbrarax, He 6urn qpe3MepHo cJIo)KHIIMI4,

rrro rIo3BoJrr4T HX BHeApr4Tb v r4crroilb3oBarb n na6oparopl4tx c pa3nHqHbIMI4

yp o BHIM 14 o c H arle H H ocrr4 aHaJrLrrr4qe c KI4M o6 opylo naH v eM .
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Iden s paccMarpranaeiuofr Ar4ccepraquouuofi pa6orur cocrof,Jla n pa":pa6orxe

opnrr4HanbHbrx noAXoAoB K onpeAeJIeHHIo MerLIJI3aMeureHHbIX $eHoroe B BoAHIIX

cpeAax, ocHoBaHHbrx Ha HoBbrx npl4Hul4rlax [onyqeHl4q npoI43BoAHbIX 3TI,IX

aHzlrrr4ToB Anfl rrocneAyrcqefo 3KcTpaKunoHHofo KoHIIeHTpkrpoBaHVfl. 14

ra3oxpoMarorpaSraqecKoro a*arv3a c ceJreKTr4BHbrM AereKTI4poBaHI,IeM. Als

Aocrr,rxeHzs yna3anHofi rreJrr4, rrpexAe Bcero, 6r,tro Heo6xoAnuo nrr6parb rI4rI

aHartrrvqecKl4x rrpotr3BoAHbrx. BorrurnHcreo r,r3BecrHbrx B Hacroturee BpeMt

IIpoqeccoB Aepr4BaTH3algJdw [peArronafaeT nonyqeHHe tlpor43BoAHbIX IIyTeM

3aMeureHr4s sau6oree noABr4)r(Hbrx aroMoB BoAopoAa $yuxquoHa-rlbHblx rpynn.

llprauqunuarrbHbrM perxeHneM aBTopa [peAcraBJlterct orKa3 or srofi KoHIIe[III4I4

B rronb3y elexrpoSr,rJrbHoro 3aMerrleHr4q aroMoB BoAopoAa apI4nbHbIX Sparuenron

MoneKyn aroMaMI4 fioAa. Boauoxuo, r{To npoqeccbl xnop[poBannfl, r4lrv

6povruponatnfl oKa3€Lrrucr 611 6onee [pocrbIMI,I B rlpaKTl4qecrofi pea-nn3al{vtkr, Ho

r4MeHHo fio4uponanrae rro3BoJu4JIo Aocrurrb rpe6yelasrx HI43KI4x rlpeAenoB

o6uapyxeHws,B 10-100 pa3 MeHbrr4x 3Haqee.uir llAK QeHonon Ant BoAHrIX cpeA.

B pa6ore oxapaKTepr43oBaHo HecKoJrbKo fiognpyuqux cl4creM,

KoMrroHeHTbr Koropux (npeNAe Bcero, npocrefiur4e aMr4Hoxzcrorrt) IIo3BoJIflIor

perynr4poBarb oKr4cJrr4TeJrbHy[o aKTI4BHo.,crb MoneKynqpHor-o fiola LI yMeHbIxI4Tb

BKnaA AorronHr4TeJrbHoro orucr'esur o6pa:yroull4xcq frognpou:BoAHblx 14 Apyrl4x

no6o.{HHx peaxqr,rfi. JIoruqHo BbrIJIqAI4T 14cnoJIb3oBaHI4e M14Kpo}KI4Axocruofi

sKcrpaKqnr4 rrpn Sasonux orHoueHl,Itx -l-2x103, qro ro3Borqer aBTopy

rclaccra$Hrlr4poBarb 3Ty oneparlr4ro KaK craAI4Io AorIonHI4TeJIbHoro

3KCTpaKrIprOHHOfO KOHIIeHTpHpOBaHV q.

Hayunan HoBn3Ha nonyr{eHHbrx pe3ynbraroB noJrHocrbto corJlacyercq c

rleJrrMlr pa6orsr lI 3aKJlroqaercq B cneAyroureM:

1. llpe4noxeu Hosrrfi opnrr4H€LnsHsrfi noAXoA K rronyqeHzro

rra4po$o6Hux rpor,r3BoAHbrx $euona v ero Merr4Jr3aMerqeHHbrx roMoJloroB B

BOAHbTX CpeAaX C qenbro noBbrrrreHI4t cTerreHr4 vx )KI4AKocTb-xI4AKocTHOI4

3Kcrparcuvrv Lr, B pe3ynbrare, cHllx(eHl4to [peAenoB o6Hapyxe:r^lafl
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rrpor43BoAHbIX2. flora3aHo, t{To [onYrIeHI4e rn4poSo6Hrrx

orrpeAen{eMbrx aH€urHToB [o3Borqer l4orloJlb3oBarb ru4poSo6Hble pacrBopI4TeJII4

nocneAyrourefi eropuuHofi

BOAOpOAa |I4ApOKCI4JIbHbIX

Infl vx 3KcrpaKIII4l4, r{TO AaeT BO3MO)KHOC'Ib I4X

Aepl4BaTn3Arryrr4 c 3aMeuIeHI4eM aKTI',IBHbIX aTOMOB

rpynn. Aerop pa6oru xapaKrepr43yer ceMb pa3nHqHbIX aHarvrrvrllecKl,Ix $opM

o[peAenqeMblx aHa-IIHToB: co6crBeHHo npoAyl(Tbt iton.upoBanr4fl, vx

rpr,r$roparrerarbl, neHTa(pTopnponHoH arbl, renra$rop6yuaparrr,

neHra$rop6euaoartr, TpHMert,rncr4Jrr4JIbHbIe u mpem-6yrl,InAl4MerIlJIcI4JII4JIbHbIe

rrpoI43BoAHble.

3. .{eralrHo oxapaKTepr43oBaHbr ycnoBl4t rlonyqeHl4r fio4npoI,I3BoAHbIX

Senolon B BoAHbrx pacrBopax; coorBercrBytouuit, pazget 2.1.1. nsroxen na.l8

crpaHl4rlax reKcra. PacclaorpeHbl Bo3MoxHocrl4 I4cnoJlb3oBauvrfl. aMMl4ar{Hofo 14

6oparHoro 6y$epurtx pacrBopoB, a raK)I(e pacrBopoB, coAepxaq[x TaKI4e

aMr4HOKtICJrOTr,r KaK |JIHTIHH 14 aJraHI4H, Ant [OBblUreHHq cTeneHH KOHBepCLII4

HcxoAHbIX SeHonoe e Hx f ioAnpol43BoAHF,le.

4. C 4pyrofr cropoHbr, r4crroJrb3oBaHlre raKl4x xpoMarofpa$uuecrux

r4HBapvaHTOB KaK I4HAeKCbr yAepxr4BaHl4t IIO3BOJIVJTO MaKCI4M€L[bHO JIaKOHZ9HOT'I

Ho 6eg rrorepu r,rn$opuarr4BHocrE, I43JIolI(HTb pa3AenbI, nocBtrueHHble

u4eurz$nKarlr4rl KaK fio4npotasBoAHblx verznSeuoJloB, TaK u r4x pa3nut{Hblx

BTOpHT{HbIX npou3BoAHbIX nO f I,IApOKCI4 JIbHbIM rpy[n aM.

5. VcranoBJreHo, r{To lepexoA or aHaJrH3a HenocpeAcrBeHHo Qeuonon r

aHanv3y ux fio4npou:BoAHbrx rro3BoJlfler Ha 2-3 nopf,AKa IIoBbIcHTb

qyBcTBr4TeJlbHOcTb AeTeKTOpa 3neICpoHHOfO 3aXBaTa K 3THM aH€LIII4TaM.

[zurnHefiruee npeBparqeHr4e fio4rapoeaHHbtx SeHonon B I4x rpra$ropallerl4JlbHble

ssupu yBenI4r{HBaeT piBnwsLrs B t{yBcTBI,ITeJIbHocTI4 Ao 3-4 noptAKoB.

Hayvuan 3HaqnMocrb pe3ynbraroB Aauuofi pa6orbl cocrol4T, rlpell(Ae

Bcefo,' B HoBoM KoHqerrTyzurbHoM ItoAXoAe K orIpeAeJIeHI4IO CneAOB OpfaHI4qecKI'IX

roKcr4KaHron (Ha rrpr4Mepe Senonon) B BoAHrIX cpeAax. Ecnu B ((TpaAVIII4oHHoM))

ArasafiHe aHarrvrlrqecKr4x MeroAHK craryVfl 3KcrpaKIII4I4 rrpeAllrecrByer cral.r4v

[onyr{eHr4t rrpo143BoAHbrx onpeAenfleMbIX aFIaJII,ITOB, TO B paCCMaTp14BaeMOM
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cnyqae HcroJrb3oBaH r4x ((r4HBeprr4poBaHHblfi)) nopqAorc. 3ro rlo3BoJlter [onyqarb

naapo$o6Hbre npou3BoAHbre SeHoron HenocpeAcrBeHHo B BoAHbIX pacrBopax 14

cyuIecTBeHHo rroBblcr4Tb cTeneHb HX 3KCTpaKUHr4 HenOnqpHbIMH OpfaHI4r{eCKI4MI4

pacrBopt4TeJrrMu. @arcrHqecKu, B pa6ore BnepBbre Br-,rrBJIeH 14 oxapaKTepn3oBaH

Hossrfi THrr npon3BoAHbrx Seuona v ero roMoJloroB npoAyKTbI

elexrpoSnJrbHoro 3aMeu{eHr4q aroMoB BoAopoAa apoMarl4r{ecKoro s4pa aroMaMI4

fioAa. lloxasaHo, rrro raKr4e rIpoI43BoAHbre o6ra4aror xopo[Il4Mn

xpoMaror-pa$uvecxnuu napaMerpaMn, [pnqeM Anfl HI4x coxpaHflerct

Bo3Mo)r(Hocrb BTopr4qsofi Aepr4Barr43agr ro aroMaM BoAopoAa rI4ApoKcIlJIbHbIX

rpy[n. Oano v3 Ha^:ua.-reHrafi raxofi npoqeAypbr - A€Lnrnefiruaq orITrIMV3aIII4t

xpoMarofpa$zvecxoro pa3AerreHnfl npor43BoAHbrx aHarrHToB c Hcnonb3oBaHl4eM

cTaHAapTHbrx Kanr,rnnrpHbrx KoJroHoK c He[onrpHbrM14 HefioABI4xHbIMH $a:avu.

flo4rnepxAeFro, qro Ha6op o6pa:yrouluXcr fio71npora:BoAHblx oAHo3HaqHo

coorBercreyer na6opy r4cxoAHbrx SeHoror, To ecrb rlpolleAypa Aepl,IBarn3aIyrvr

He rrpr,rBoAr,rr K norepe r,rH$opvraqura o coc'raBe r4cxoAHblx o6parqoe. Aerop

pa6oru orMeqaer, qro fioAsaNaerleHHble QeHorut (nxnrouar nolufio4-

npor43BoAnrre) o6laAaror xoporxr4Mr4 Macc-cfleKTpoMerpHqecKHMH xapaKTepvcrvr-.

KaMH: CLrfH€LIIbr MOneKynqpHbIX I,IOHOB MaKCHMtLIIbHbI B CneKTpaX nOrITI4 BCeX

coeAr4HeHufi eroro Knacca.

flparruuecKafl 3HaqHMocrb noJryqeHHbrx pe3yJrbraroB I(oHI(perHo

oxapaKTepn3oBaHa caMr4M aBT'opoM pa6oru B ee anropeQepare. Ha ocHoBe

rrpoBeAeHHbrx HccneAoeaHrafi paspa6oraHa MeroAHKa Koirr4lrecrBeHHoro aHaJrurca

<BoAa rrr4TbeBar, [pr4poAHar, croqHar, arMoc$epnue ocaAKI4 H cHexHbrfi norpon.

MeroAnxa r43MepeHzq uacconofi KoHIIeHTpar\vrvr rr,terurQeuoJloB MeroAoM

Kanr4nnqpHofi rasonofi xporvrarorpa$un>. Pa:pa6orasnue cnoco6rt orpeAeneHnt

rraerulSeHonoB npr4MeHeHbr Anr aHaJrv3a BoA rr3 pa3nr4r-rHbrx pafrouoe Pecny6JII4KI4

Koun u BHeApeHbr B 3KoaHanr4rn.recxofi ra6oparopuu Vfuicruryra 6nororuz

Kouu HI] ypO PAH. Marepnzurbr Ar4cceprarluoHHoil pa6oru HcrroJIb3oBaHbI ilpl4

paspa6orKe MeroAr4r{ecKr4x per(oMeHAauuit K npaKTuqecKr,rM pa6oravr v vrreHnvl,

lexqufi ro AhcLIHnnHHaM <Xpovarorpa$ur> ra <l4ucrpyrraeHrarrbHbre MeroAbt
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a1anv3a>> Ha KaOeApe xuMW ltuwuryra ecrecrBeHHblx HayK @fBOy BnO

<<C st rcrrI sxapc rcu fr rocyAap cree H FI rt fi yH I'l Bepcl4 Ter)).

{ocronepHocTb pe3yJlr'TaToB AHccepraUuouHofi pa6orsr 14.M.

Ky:unauoBa noATBepxAaercr rrpr4MeHeHI4eM coBpeMeHHbIX HHcrpyMeHT€LIIbHbIX

MeToAoB alaJrv3a (xponaaro-Macc-crexrponaerpur) V KoppeKTHbIM

rrpeAcraBJreHr4eM H r4HTepnperarluefi anarvrr4v'ecKl{x napaMerpoB. lloKa3aHo, trro

frprl uAeHTI4OI4KaUI,II4 [onyqaeMblx [poI43BoAHbIX pa3nvrqvfl' B HX

ri6oxpoMalorpa014r{ecKHX r4HAeKcax yAepxl4BaH14s npeBLltrraror craHAaprHble

orKJIoHeHI4fl caMHX sHaqeuufi HHAeKcoB t4, cJleAoBareJIbHo, qBrflrorct

crarr4crtrr{ecKr4 3Haqlr Mbrvu. Heo6xoAl4Mat xu MuqecKat ceJIeKTI,IBHocrb pearqnfi

noATBeplKAeHa Ha rtpuMepax Bcex nrt6paHuslx aHa^llHToB.

Pery.nurarur pa6orbr rrpeAcraBJrrror r,rHrepec Anfl raKl4x yqe6HbIX

opraHz3arlufi KaK Mocxoecxufi rocyAapcrBeHHblfi yHI4BepcI4Ter I4MeHZ M.B.

JIovoHocona, CaHrr-llerep6yprcxufi rocyAapcrneHsrtfi yHI4Bepcl4rer, Ofyn

<Bcepoccuitcxuit HayqHo-r4ccJreAoBaremcxufr I4HcrI,ITyr Merponorvrv vvrenla I.V.

MenAeneena (Cauxr-llerep6ypr), LI ApyrHX.

lly6nHxaqur,r B xypHanax v3 clucKa peKoMeHAoBaHHbIX BAK *

flpeAcraBr,rreJrbHo orpa)Karor coAepxaH14e Anccepraryvvr. llo Marepl4€LIIaM

Anccepraur4H nonyqeH nareHr P<D.

I4s saMeqauufi u BorrpocoB no Ar{ccepraqnouuofi pa6ore Mo)KHo orMerl4Tb

cneAyrcuee:

1. Xopouro r43BecrHo, rrro croqHbre BoAbr npe4npr,rrrnfi qennloJlo3Ho-

6yuaxnofi [poMbrrxneHHocrr,r rroMr4Mo $euonon Moryr coAepxarb 6olruroe

r{r4cJro coeAuHeHrafi po4crBeHHofi xr4Ml,IqecKofi npnpoAbl, Harrpl4Mep nolu0eHolrr

(pe:opuuH, rrr4poraJrror, Sropornrorrr4H 14 Ap.), e$raprr $euonoe (aura:ol, rBatKoJI,

Beparpon 14 Ap.), 3aMeuleHHr,le 6eHsofiuute KucJrorbr (canr,runloBat, reHTI43LIHoBat

kt Ap.). Moxuo rvt orleHr4Tb Bo3MoxHocrr, pacilpocrpaHeHl4t npeAnoxeHHoro

aBTopoM Bapr4aHTa onpe4ereuufr Ha coeAHHeHI4q raKHX xraccoe? Moxer ln

rroMetrrarb npucyrcrBue B BoAHbrx npo6ax 3HaqHTeJIbHbIX KoJlt4qecrB cIIJIbHbIX
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BoccraHoBI4TeJIefi, pearl4pyroull4x c fioAorr,t vr, TeM caMbIM' AenarcUII4X

HeBO3MOXHbIM IlpOTeKaHpIe peaKuuH AepI4BaTU3aWV?

2. Moxuo Jtv o)r(r4Aarb rof,BreHr,rq I4HbIX [poAyKToB peaKUI4I4 rlpll

orrpeAeneHl4n Senona vr ero roMoJloroB B naopcxofi BoAe' coAepxaqefi

3Haqr4TenbHble KoJILIqecrBa aHI4oHoB Cl-? Hyxna rw B SToM cnyqae

AOnOJlHr4TeJIbHaq noAforoBrca npo6?

3. Hacxolrxo qenecoo6pa3Ho [pr4 ofirI4Mu3aIII4I4 yCnoBI4I4

ra3oxpoMarorpa$uqecKl4x I43MepeHHfi (crp. 3l-34) xapaKrepl43oBarb

3aBr4cr4Mocrr BSTT or nr4HefiHofi cKopocrn ra3a-HocI4TeJIt B coorBercrBlrvr c

ypaBHeHr4eNa foreq (nprane4eHo Ha crp. 32)? flo rrauesl4rc aBTopoB or3blBa v rar

AOCTaTOqHO XOpOTUO I43BeCTHO, qTO Anfl KOIOHOK C BHyTpeHHI4M Al'IaMerporvr 0.2-

0.3 MM orrrnMzlrrbHar nvHeirnafl, cKopocrb runa-Hocl4Terq cocraBrqer

oKoJro 20 cvlc.

4. (Doprtrynu B TeKcre Ar4ccepragr He [poHyMepoBaHbl, a HyMepaIII4q

pr4cyHKoB u ra6wl\ - crrJrotuHaq rlo BceM rraBaM. He co6lroAeHa HoMeHKJIarypa

rro xpoMarorpaSuu. Tar, xoe$$raqr4eHT pacrpeAereHI,Iq v KoHIIeHTpaIII4to

[por43BoAnlrx Qeuona B opraHr,rqecKoM pacrBopl4Tere H BoAe aBTop ooo3Haqaer*

cr4MBoJroM "D", BMecro o6ulefrpuHrrofo K.. B orAenbHblx cnyqatx 3To co3Aaer

HeKOTOpbIe CJIO)KHOCTI4 rlpn qTeHI4I4.

llepeuucleHHble 3aMerraHI4t

xapaKrep vr Moryr 6rtrr yqreHbl

r4ccnenoBaHIdfl.

3arc.nroqeuue

Pa6ora npeAcraBJrrer co6ofi opt4rl,IHanbHoe I4ccneAoBaHVe I4 BbIIIoJIHeHa

aBTopoM caMocTorTeJrbHo Ha BbtcoKoM HayqHoM ypoBHe. [uccepTarryfl HailvcaHa

B XOpOIXeM CTI,IJIe V COAep)r(r4T AocTaToqHOe KoJtl4qecTBo I4cxoAHbIX AaHHblx,

rrorcHeHr4fi, pr4cyHKoB, rrpr,rMepoB 14 BbIr{I4creHHfi. OcuonHnte STaIIbI pa6orbl,

BbrBoAbr u pe3ynbrarbr rrpeAcraBJleHbl B anrope$epare, xoropufi rIoJIHocrbIo

v Borlpocbl HoctT peKoMeHAaTeJIbHbII4

aBTopoM B Azurruefiurefi pa6ore rlo reMe

coorBercrByer ocHoBHoMy coAep)r(aHl4to AHcceprauI4I,I. [raccepralll4t orpaxaer



pe3ynbrarbr 3aBepmeHHofi HayqHo-uccJleAoBarenbcKofi pa6orrt, BbIrIoJIHeHHoft ua

aKTy€rnbHyro reMy r,r coorBercrByer, Ha HaIrI B3rJItA, rIyHKTy 9 <flonoxeHl{t o

noprAKe rpucprqetr4fl yv€nsx creneuefi> llpanurerlbcrBa P@ Ns 842 or 24

ceHra6pr 2013 r. firaccepraqraa orBeqaer rpeOonaunru, npeAbtBnteMblM K

KaHAr.rAarcKr4M Ancceprarlr4rM, a ee aBTop, Ky:unaHoe IAsaH Muxafilonuu,

3acnylr(r4BaeT [pncy]r(AeHkrfl eMy cTeIIeHI4 I(aHAI4AaTa XLIMI4qeCKLIX HayK IIO

crreun€urbHocrn 02.00.02 - "AHarHTHqecKaq xHMI4q".

Orgrrs rro Arrccepralll4oHHofi pa6ore 14 aBrope$epary KyaunaHosa VI.M.

"fa:oxpovarorpaSr4qecKoe onpeAeneHne MerHn3aMeIIIeHnux SeuoJIoB B BoAHbIx

cpeAax B Br.rAe rlx r4oAnpor43BoAHbrx" paccvtorpeH n o4o6peH Ha Haf{HoM ceMI,IHape

ra$e4prr Srarnuecrofi xnuuH r4 xpoMarorpa$nra Cavrapcroro rocyAapcrBeHHoro

yHr4Bepcl4rera I I nor6pr 2014 r. (nporoxon Nl 4).

Orerrs cocraBJleH:

,{orrop xplMI4qecKVX HayK, npoQeccop ra$e4pu

$n:uuicxofi xnuuu r4 xpoMarorpa0raH 
7 # fr/*@ A.B. EyraHoBa

( / /

,{oxrop xLlMIlqecKI4x HayK, npoQeccop, AeKaH
xrrMr{qecKoro SaryJlbrera C aIrafV '/ Kyp6arora4

[orrop xI,IMI4qecKl4x HayK, npoQeccop, 3aB. rcaQe4pofr

SHauvecxofi xutuuu 14 xpoMarorpa$uu
lW- 

rI'A'o'Yuax


