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mpHUHaJ1bHoro OrrrrOHCHTa Ha )WICCepTaUHlO 

TOHCTOHOroBOH IO.1HH CCpreCBHbl 

«MCTOJlbl tjlClvfTOCCKYHJlHOH na3CpHOH 3MHCCHOHHOH CnCKTpOCKOrHlH JlJU! 3aJIaq 

MOHI1TOprmra 3.1CMCHTHoro COCTaBa :-'-IOPCKOH BOaM H a3p030Il1ll>, 

rrpCllCTaBTICHHYro Ha COI1CKaHHC yqCflOH CTCrrCHH KaHJ\I1J1aTa tjlH3HKO­

MaTCMan1qCCKHX lIayK rro CUCUHaJlbHOCTH 1.3.19 llaJcplla1l tjlH3l1Ka 

)],HcccpTaUl10HHail paooTa TOJ1CTOIIOroBOH IO.C. rrOCB1IIllCHa 3MHCCHOHHOH 

cncKTpocKomm lina31>Ibl, I-CHCPHPYC1>!OH Ha rrOBcpXHOCTH BOJ\HbIX pacTBopoB 11 B 

05bCMC BOJlHoro a3p030JI1I <peMToccKYHl\HbIMH JIa3CpHblMH H"mym,CaMI1. MCTOJ\ 

qlCMTOCCKYHJlHOH Jla3cpHoH 3MHCCHOHHOH CUCKTPOCKOUHH HCIlOJlb30B<L1C1I J\;111 

HCC1CJ\OBaHH1I Bml1lHHiI qaCTOTbI 1l0BTOPCHfUI B030YlKJ\alOliIHX J11I3CPHbIX 

w,mYIIbCOB Ha BCJJHqHHY rrpeJ\e:IOB oOHapYlKeHH1I XHMHqeCKHX 3JICMeHTOB Ha 

rroBepxHocTH BOJ\HbIX paCTBopoB, a TaKlKe J\II1I H3yqeHH1I oco6eHHocTeH 

3MHCCHOHHbiX cueKTpoB 3JICMCHTOB, BXOJUIW}IX B COCTaB BOJlHblX 11 BOJlHO­

IlblJlCBblX a3po30.1eH, a 1'aKlKe HCC.leJlOBaTb 3aBHCHMOCTb HHTCHCHBHOCTH 

3MHCCHOHHblX m1HHH 3JJeMCHTOB Na I (588.9, 589.5), Ca I-II (393.3,396.6,422.7), 
Mg I (383.8 HM) B COC1'aBC BOJ\HOro a3p030JI1I 01' tlJ1HTCJIbHOCTH B036Y)KJlalolllcro 

.la3cpHoro HMIlYJlbca. 

B pa60Tc UOKa3aHO, qTO HCIlOJlb30BaHHC OIlTHMaJIbHOH qaCTOTbl 

1l0BTOPCHHH Jl,JIJI pJIJla XHMH'ICCKHX 3JICl'v!eHTOB rr03BOJ1JICT YJIyqillHTb 

'lYBCTBl1TCJIbHOCTb MeTOJ\a qlcMTOCCKYHJlHOH Jla3cpHoH HCKpOBOH crrCKTpOCKOIlHH. 

YCTaHOBJICHO H3MeHCHHC HHTCHCHBHOCTH 3Ml1CCHOHHbiX JU1HHH Na I (588.9, 
589.5), Ca I-II (393.3, 396.6, 422.7), Mg I (383.8 HM) H CITJIOHJHOrO crrCKTpa 

Jla3CpHoH UJIa3Mbl, rCHcpHpye1>Wn B BoaHOM a3p030JIC, UpH H3MeHCHHl1 

JVlHTeJlhHOCTH IIa3cpHhlX HMIIy.lhCOB 01' 70 ]:\0 900 (pc. 

ABTopoM rrpeJ\C1'aBJICHO cpaBHCHI1C rrpCJleJIOB 06HaPYlKcHHiI Sr I (460.7), 
Ca If (393.3 HM), Mg 1 (285.2 HM), All (396.1 ), Pb I (283.3 ), Mn 1(403.3), B I 
(249.7 HM), nOJ1Y'ICHHhIMH flPH qaC1'OTe nOBTOpeHH1I 166 lU, C pe3YJlb1'a1'a:-'-1I1, 

npeJ\cTaBJlCHHhIMH B .1HTcpaTYpc, ,11160 nOJIY'leHHblMH p3lleC, rrpH pa3J1H'lHblX 

'1aCTOTax rrOCblJIKH cla3epHblx HMrrYJIbCoB. )],OCTOBCPHOCTb PC3YJIbTaTOB pa60Tbl 

06YCJ10BJleHa HCrrOJIh30BaHHCM anp06HpOBaHHblx MCTOJll1K H3McpeHHn; BbfCOKOH 

CTerreHbro nOBTopHCMOCTH PC3YJJbTaTOB; COT'naCHCM nOJIY'ICHHbIX 

3KcnepHMCHTa,'lbHbIX PC3YlIhTaTOB C pe3YJIhTaTaMH, I10JlyqCHflblMH paHcc; 

I1CllOJlb30BaHHCM B Ka'leCTBC npHcMHHKOB onTH'IeCKHX CHI'H3.;10B 

cepTH<pI1UHpoBaHHblx t[ar'lHKOB H pCrHCTpl1pyrolllero 060pyt[OBaHH7l. 

HOBH3Ha I1CCJIcJjoBaHHH rrot[TBcplKJ\acTC51 ny6JIHKaUH51MH 1I0 JlaHHOn 

TeMaTHKC, B JIHCCCp1'aUl10HHOH pa60TC BncpBble rrOlIyqeHhI PC3YJlbTaTbl 1IJ151 

[I,la3Mbl, rCHepHPycMOH HMIIYJIbCaMH JL1H1'CJIbHOCTblO OT 60 ItO 900 <pc Ha 

UeH1'paJlbHOH aJIHHe BOJIHh! 800 HM C 3HeprHCn Olll1HO'lHOro HMnYJIbCa 01' 1 }lO 4.4 
M)],lK. 



PaOOTa COCTOJ1T H3 BSCL\CHHl!, qeTblpCX "las, 3aKJ1IOqCHHl! 11 cnHCKa 

UHTHPYCMOH JIHTCpa1YPbl. OOlUHH OObCM L\J1CCCpTaUHH COCTaSJUICT I 11 CTpaHHI.\. 

PaooTa COil,CP)l\,U 29 PHCYHKOS H 3 TaonHUbl, 162 6H6nHorpacIHF!ccKHX CCbUIKH. 

80 BSell,eHHH C<POPMY~lHpoBaHa TeMa HCCnell,OBarml!, 06ocHoBaHa 

aKTyarrbHocTb paooTbr, onpCll,CnCHb! UC,'b H 3aL\aqH HCCJle}J,oBaHHlL TaK)I\C 

c<p0pMynHpoBaHbl HaYQHal! HOBH3Ha, npaKTW!eCKall 3HaQHMOCTb, OTMe'1eH 

nH'1HbIH BKnaL\ aBTopa. 

8 ncpBoH maBe npCll,CTaBneHa HCTOPHll pa3BHHIll MeTO}la, mlTepaTypHblH 

0630p no TeMe HCCnC}lOBamfl! H B03MO)l\HbiC nepcncKTHBbl pa3BHTHll. 

80 BTOpOH maBC orlHcaHbl OCHOBHble oc06ellHOCTH CHCKTPOXHMH'1CCKOf'O 

aHarnna )l\Hll,KOCTH H a:)p030,11l, ormcaH npouecc <pOpMHpOBaHHl! .la3epHoro 

npOOOJl, paCCMOTpeHbl OCHOBHbIe MexaHH3,"lbl, npHHUHnb! H MeTporrorW-!eCKHC 

xapaKTepHCTHKH Me-roL\a "a3cpHOH ;ICKPOBOH 3MHCCHOHHOH cnCKTpOCKonHH. 

8 TpeTbeH maBe orlHcaHo 3KCnepI1MCHT<LlbHOC OOOPYll,OBaHHC, HapaMeTpbl 

J[a3epHbIX CHCTeM 11 xapaKTepHCTHKH perHCTpl1PYJOlUei1 aHnapaTypbI. I1pHBeneHbl 

cxeMbl 11 napaMeTpbI pa3pa60TaHHbiX 3KcnepHMCHTaJlbHblX KOM!1J!eKCOB ll,Hll 

HCCJle,ilOBaHH.lI cneKTpaclbHO-BpeMeHHblX xapaKlCpl1CTHK Jla3epl{QH !1Jla3Mbl, 

,CHepHPYCMOH Ha nOBepXHOCTH BOL\HblX paCTBopOB, a TaK1KC B )l\Hll,KO-KancnbHOM 

a3p030Yle. 

8 '1CTSCPTOH [:laBC npCJICTaBJleHbl pC3ynbTaTbi )KCnCpHMCHTaJlbHb!X 

HCCcle}lOBaHHH JIHHaMHKH HHTeHCHBHOCTH cneKTpaHbHblx ,'HInIM Fe, Ca, Mg, AI, 
Pb, Mn H rrpeL\eJlOB 06HapY)l\eHH.lI XHMH'1CCKHX 3Jlel\1eHTOB Sr (460.7 HM), Ca 

(393.3 HM), Mg (285.2 HM), Al (396.1 HM), Pb (283.3 HM), Mn (403.3 HM), 8 
(249.6 HM) B Bo:mblX pacTBopax. I1POSOll,HTCJI onpCL\e:leHHe OrrTHi\;I<LlbHbiX 

3Ha'1CHHH 3al(epiKCK pcrHcTpaUHH JMHCCHOHHblX cncKlpoB OTHOCJ1Te.lbHO 

Jla3epHoro HMnynbca. I1poBcneHa oueHKa B,lHllHH.lI spc'>1eHHblx rrapaMcTpos 

Jla3CplIOro H3J1Y'1CHHll H pcrlfcTpHpYJOlUCH annapaTypbl Ha npcacJlbl 

ofiHapY')KCHHll XHMH<leCKHX 3JleMeHTOS B BOL\HblX paCTBopax. I1ccJIcL\osaHa 

BpCMeHHaJl mmaMHKa HHTCHCIfSHOCTH 3MHCCHOHHbiX .1HHIfH HaTplfJl npH 

qlluaMcHTaulf1f Jla3CpIlbiX HMnYJlbCOB S BOll,HOM roP030JIC. f1poBeilcHa OI(eHKa 

B03MOIKHOCTH HCnOJlb30BaHH.lI MCTOll,a qJCMTOCCKYHL\HOH Jla3CpHOH HCKPOBOH 

cnell."TpOCKOnHIf B 3a}la'1aX onpellcncHHll Tlma roP030:ll!. I1cCJleaOBaHa 

3aBlfCHMOCTb HHTCHCHBHOCTH JlHHHM Ca (393.3, 396.6, 422.7 HM), Mg (383.8 HM), 

Na (589.5 HM) OT JI.1HTCJlbHOCTII c1a3cpHoro HMnyJlbca B J\ICTO}lC <pIIJJaMeHTHo-

11H}lYllHposaHiIOM 3MHCCIIOHHOH crrcKTpocKonHH. 

8 	 3aKJIJO'1eHlfH }lHCCepTaurfH npellCTaBJlCHbl cncllYlOlUHe pC3ynbTaTbl: 

I. 	I1cCJlc,J.oBaHa BpcMcHHall 3BOJlJOUHll cnJlOlUHoro H mmeH'1aTOrO cneKTpOB 

HJla3Mhi <pHJlaMeHTa, rCHcplfpYCMoro Hl\llTYJlbCaMH JlJ1HTCJlbHOCTbJO 60 <pc, B 

BOL\HOM aJp030,lC, nOilY<leHHOl\1 1f3 l';lOpCKOH BOL\bl, a TaKiKC 3aBHClfMOCTH 

I1HTCHCHBHOCTCH mnlHH Na I (588.9), Mg 1 (383.8), Ca I (422.7 HM) OT 
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BPCMCHH :m;:(CpIKKH OTHOCHTCJlbHO HaqlLla pCrHCTpal(HH B BO)1.HOM 

a:lp030,lC. 

2. 	 OnpCllCJICHbl 3HaqCHH51 OnTHMaJlbHOH 3allCPIKKH pCmCTpal(HH CnCKTpOB 

n:Jl51 nCpCQHCJlCHHblX :mCMCHTOB, npH KOTOPOH MaKCHMaTJCH KOHTpacT 

HCCJICnOBaHHblX cncKTpalbHblx mumH. 

3. 	 JilcCJlCllOBaHa 3aBHCHMOCTb npCllC)10B 06HapYIKCHH51 XHMWICCKHX 

3JlCMCHTOB OT 'laCTOTbl nOBTOpCHH51 rra3cpHblX HMIIYJTbCOB nJlHTCJlbHOCTblO 

60 <pc Ha flOBCPXHOCTH BOnHblX paCTBopOB Mg, Mn, B, Ca, Sr, Pb, AI. 
rIoKa3aHo, 'lTO npH onpCllCJTCHHblX YCJ10BH51X 3KcncpHMcHTa cyrnccTBycT 

onTHMaJlbl!a51 lJaCTOTa nOBTopcHHH JIa3CpHblX Hfl.mY:lbcoB, npH KOTOPOfl 

npc;:(c.l 06HapYIKcIUlli ";HlHHMalCH., rIonylJCHHblC Ha nOBcpXHOCTI1 BOllHblX 

pacTBopoB npC;:(CJlbl 06HapYIKcHHlI llJIli Mg, Mn, Sr Ha onTI1MaTJbllOH 

'laCTOTC CYlIlCCTBCHHO HHIKC paHCC onpcn:cnCllHblX 3Ha'lcHHH. 

4. 	 rIOJIYQCHbl wHpoKonoJlocHblC cncKTpbl llJlll proHblX THnOB a3p030illi ~ 

;:(YlCTHJlJIHpOBaHHa51 BOlla, MOpCKal! BOna, BOllHblH paCTBOp NaCl, BOllHblH 

KOJlJ10Hll HaHO'laCnlll SiOz H BOllHblH KOJ1Jl0Yl,ll aTMOC¢CPHOH nblHH. 

nOKa3a~la B03MOIKHOCTb YI;:(CHTH<pI1Kal(HH MopcKoro a3p03oJll! MCTOllOM 

¢YlJlaMCHTHO-HHD,Y11Y1pOBaHHOH 3MHCCHOHHOH cnCKTpOCKonHH. 

5. 	 3KCnCpHfI.!eHTlLlbHO YCTaHoBrrcHo 3Ha'lHTCJlbHOC YBeilH'lCHHC 

IHITCHCHBHOCTH mmCH'IaTOrO cncKTpa pC30HaHcHblx rrmmH ;:(0 5 pa3 H 

Y).lCHbWCHHC nrr51 Hcpc30HaHcHblx ,1HHYlH B fIJla3MC ¢HJlaMCHTOB, 

rCHcpHpYCMblX B BO;:(HOM a3p030JIC OpH H3MCHCHHH nJ1HTcrrbHOCTH 

B036YIK;:(alOlIlHx rra3cpHblX HMnyrrbcoB OT 70 Jl0 900 ¢c. 

bO,lbWHHCTBO 

KpHTCpH51M HOBIDHbl. 

nm[YQeHHbIX aBTop0:\f pC3y.lbTaTOB YJl.OBJ1CTBOP5!lOT 

HaYQHa51 

npHMCHCHHl! 

H npaKTH'lCCKa51 3Ha'IHMOCTb 

nOJIYQeHHblX ):[ucccpTaHToM 

06ycrrOBJICHa 

pe3ynbTaToB 

B03MOIKHOCTblO 

B 06JlaCTH 

llHCTaHUUOHHoro MOHliTopHHra OKPYIKatOlilCH CPCllbl, a UMCHHO: 

- YJlYlJWCHUC lJYBCTBHTCJlbHOCTH U pa3BHTHc MCTOna <peMTOceKYH}IHOH 

JIa3epnOH 3MHCCHOHHOH cnCKTpOCKOmm; 

- MoncpHH3al(Uli J133epnblX MCTOnOB MOHuTopHHra oKpYIKalolileH cpcnbl H 

3KOJlOrH'JeCKoro MOHuTopHHra BO):[HbIX CUCTeM; 

COilepIKaHHc ;:(HccepTal(HOHlIOH pa60Tbl 1l0J1HOCTblO oTpaIKcHo B 13 
lly6ilHKal(H51X, H3 KOTOPblX 4 pa60Tbi ony6JIHKOSaHbi B H3llaHHllX, BXO,ll511I1HX B 

CIlHCOK BAK, H 9 pa60T B H3J~aHHl!X, BXOil511I1HX B MCIKJ1.YHap0,llHblC 6a3bl Scopus H 

Web of Scicncc. 

K HCJIOCTaTKaM pa60Tbl crrellyeT OTHeCTH C:leJlYlOll(CC: 

I. 	I1peilcTaBilcHIiOC Olll1CaHHC 3KCnCpl1MCHTaJIbHOH YCTaHOBKU H npoBC,llCHH51 

3KcncpHMcHTa llBJ111CTC51 HC;:(OCTaTO'IHO proBCPHYTbIM. 

2. 	 113 TeKCTa JlUCCCPTal(HH OCTaCTC51 neliCHblM 4CM 06YCJIOBnCH Bbl60p 

XHMHQCCKI1X 3,lCMCHTOB, UCCJlC,llOBalmbIX B pa60TC. 



3. 	 I1plmeAeHHblH Bbl60p qaCTOT []OBTOPCHH5I HM[]YJTbCOB HC 06cY)l(AaeTc5I 

aBTopOM B pa60Te. 

YKa3aHHbic HeAOCTaTKH HC BJIH5IIOT Ha o61.uylO []O.'O)(HTe,lbHYfO OI.\eHKY 

Bb!llOJIHeHHOH COHCKaTC,lCM TO;lcTOHorOBoH EO.C. AHcccpTaUHoHHoH pa60Tbl. 

ABTopc<jlcpaT []OmrocTblo OTpa)l(aCT concpiKaHfIC )J,HcccpTaUHH. 

J\HcccpTaUH5I TOJTCToHoroBoH EOmm CcprceBHbl «MeTOnbl <jleMToceKYHnHOH 

,1a3CPHOH 3MHCCHOHHOH cneKTpOCKOflHH ll.Jlll 3ana'l MOHHTopHHra 3JleMeHTHoro 

COCTaBa MOPCKOH BOAbl H a:Jp030mm IIpe)J,CTaBJTIlCT C060H 3aKOHQCHHYfO HaYQHO­

KBaJlH<jlHKauHOIIHYIO pa601Y, COOTBCTCTBYCT Tpc60BaHHlIM «110JTOiKCHHlI 0 

[]PHCY)I(]ICHHH Y'leHblx CTe[]CHCH)}, YTBep)l(,lCHHOro I1paBHTcJTbCTBOM POCCHHCKOH 

<PCAcpamm X~842 OT 24.09.20l3r., a cc aBTop 3aCJIY)I(HBaeT IIpHcY)I(nCHHlI 

Y'ICHOH CTcnCHH KaH)UInara <jlH3HKo-MaTCMaTH'ICCKHX HaYK 110 cnCUHarJbHOCTH 

1.3.19 - l1a3cpHall <jlH3HKa. 

01'31.[8 COCTaBI-UI: 

KPHWTOII BHKTOP BJ.anH1vmpoBH'I - JlOKTOp <jlH3HKo-MaTCMaTHQCCKHX IH1YK 

110 cnCllHalbHOCTH 01.04.05 OnnlKa, []po<jleccop Ka<jlCll.pbl 06wa!! (jJH3HKa 

<jlc)J,cpa~bllOro rocynapCrBCHHoro aBTOHOMHoro o6pa30BaTeJIbHOrO Y'IPC)I(ACHHlI 

BbIcurero oopa30BaHHlI I1cpMcKHH HaUHoHalbHblH HCCJleAOBaTCJTbCKHH 

nOJUncXHH'ICCKHH YII!1BCpCHTCT. 
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