
0T3biB 

o<PHI(Ha.JihHoro orrrroHeHTa Eoprn:eBa Onera BarreHTHiHOBHqa Ha ,n:HccepTai(HOHHYIO 

pa6ory 3eH EMHH MoxaMa)la «CHHTe3 cTnpo+ B, MO!IH<!>Hil,HpOBaHHhiX 

apoMaTHqecKHMH <l>nyopo<PopaMH, H IIOllHMepoB Ha HX OCHOBe», npe,n:cTaBneHHYIO 

Ha coHcKaHHe yqeHoii cTeneHH KaH,n:H,n:aTa I HMHqecKHX HayK no 

cnei(Ha.JihHOCTH 1.4.3 «0praHHqecKa5.I XHMH5.I» 

,[(HccepTai(HOHHax pa6oTa 3eH E.n:,n:HH MoxaMa.Jll:a nocBxrn:eHa CHHTe3y HOBhiX 

CTHpOJIOB rryTeM XHMH'IeCKOJi IIpHBHBKH f arMeHTOB <!>nyopo<!>opHh!X 

apoMaTHqecKHX Bern;eCTB H nonyqeHHe nOllHMepOB Ha HX OCHOBe, H H3yqeHHIO HX 

<l>H3HKO-XHMHqeCKHX CBOHCTB. 

,[(eTeKTHpoBaHHe B3phiBqaThiX Bern:ecTB HHTPoapoMaTHqecKoro px,n:a Ha 

rh I 6 ~ OCHOBe TyiiieHH5.I '±'nyopeCI(eHI(HH aKTHBHO HCClle,n:yeTC5.I naro,n:ap5.I HH3KOH 

~ I 
CTOHMOCTH ,n:aTqHKOB, BhiCOKOH CKOpOCTH OTKllHKa, a TaiOKe B03MO:>KHOCTH 

~ I ~ 
,L(HCTaHI(HOHHOrO ynpaBneHH5.I H qpe3BhiqaHHO BhiCOKOH qyBCTBHTellhHOCTH. 

IJpo6neMa 06Hapy:>KeHH5.I B3phiBqaThiX Bern;eCTB 5.IBll5.IeTC5.I oco6eHHO OCTpOH 

cerO,L(H5.I, KOr,n:a B ycnOBH5.IX IIOBhiiiieHHOH yrp03hl TeppopHCTHqecKHX aKTOB 

Cy!lleCTByeT orpOMHru! IIOT!Je6HOCTh B pa3pa60T+ IIpOCTh!X H 3<l><!>eKTHBHh!X 

xeMocecopoB ,n:nx o6Hapy:>KeHH5.I HHTPoapoMaTHqecKHX coe,n:HHeHHH. B KaqecTBe 

TaKHX ceHcopoB MoryT BhlczynaTh opraHHqecKJ e MoneKynoi H rronHMepoi, 

I 
co,n:ep:>Karn:He <PparMeHThi nonHI(HKnHqecKHX apoMaTHqecKHX yrneBo,n:opo,n:oB. 

IJ03TOMY CHHTe3 HOBhiX IIOllHMepOB Ha OCHOBe CTk ponoB, MO,L(H<PHI(HpOBaHHhiX 

I 
XHMHqeCKH BBe,n:eHHeM <PparMeHTOB cpnyopo<PopHhi!X apoMaTHqecKHX Bern;eCTB, B 

I 
KaqecTBe IIOTeHI(Ha.JihHhiX CeHCOpOB no OTHOIIIeHHIO K HHTpoapoMaTHqecKHM 

I ~ 
COe,L(HHeHH5.IM - 3KTY3JibHOe uanpaBJieHHe HCCJie}1,0B3HHH. 

Hayquaa H npai<TH'IecJ<aH 3Ha'IHMOCTL !ll ccepT'IlllWHHoli pa6oThi He 

Bhl3hiBaiOT COMHeHHii. 3TO o6ycnoBneHO TeM, qTO B pa6oTe CHHTe3HpOBaH px,n: 

HOBhiX CTHpOllOB, MO,L(H<PHI(HpOBaHHhiX B nono:>KeHHH 4 apoMaTHqeCKHMH 

I 
cpnyopo<PopaMH C pa3nHqHhiM qHCllOM KOH,L(eHCHpOBaHHhiX 6eH30llhHhiX KOller(, H 

rronHMepoi Ha HX ocHoBe. ,[(nx nonyqeHHhiX MOHO I epoB H nonHMepoB H3yqeHhi 



onnrqecKJile CBOMCTBa B paCTBOpax Jil B TBep,no COCTO.siHJiiJil. IlOKa3aHO, liTO 

JIIOMHHeCI.I,eHI.I,H.si no.rrylieHHbiX MaTepHaJIOB raCHTC.si B npHCYTCTBHH 

HHTPoapoMaTHlieCKHX coe.n;HHeHHM. TaK)Ke CTOH 1 OTMeTHTb, liTO CTPYKrypa 

~ I 
CHHTe3HpOBaHHbiX COe.II;HHeHHH ll03BOJI.sieT npe,nrrOJiaraTb HX npaKTHlieCKOe 

llpHMeHeHHe B KalieCTBe cp.rryopeci.I,eHTHbiX CJ HCOpOB .II;JI.si 06Hapy)KeHH.si 

HHTPOapoMaTHlieCKHX COe.II;HHeHHM KaK B paCTBOpax, TaK H B ra30BOM cpa3e. 

,lJ;HccepTai.I,HOHHa.si pa6oTa H3JIO)KeHa Ha 178 CTp HHI.I,aX H BKJIIOliaeT BBe,neHHe, 

JIHTepaTypHbiM 063op, o6cy)K.IJ;eHHe pe3yJibTaTOB, 3KCnepHMeHTaJibHYIO liaCTb, 

3aKJIIOlieHHe, CllHCOK JIHTeparypbi, BKJIIOliaiOII.I,HM 318 6H6JIHOrpacpHlieCKHX 

CCbiJIOK. 

Bo eeeiJeHuu aBTopoM B noJIHOM Mepe o6o3Halij Ha aKTYaJihHOCTb, HOBH3Ha H 

HayliHo-npaKTHlieCKa.si 3HaliHMOCTb wccJie,noBaHH.si. TaK)Ke npHBO.II;HTC.si 

060CHOBaHHe Bbi6opa HMeHHO CTHpOJIOB, MO.II;HcpHI.I,k poBaHHbiX cp.rryopocpopaMH B 

KalieCTBe llOTeHI.I,HaJibHbiX CeHCOpOB ITO OTHOIIIeJ HIO K HHTpoapoMaTHlieCKHM 

COe.II;HHeHH.siM. 

JlumepamypHblU o63op, npe,ncTaBJieHHbiH j BTOpOM, COCTOHT H3 Tpex 

pa3.II;eJIOB. IlepBbiH pa3.II;eJI JIHTepaTypHoro o63opa llOCB.siii.I,eH aHaJIH3Y XHMHlieCKHX 

. I 
nyTeif MO.II;HcpHKai.I,HH CTHPOJIOB c HCITOJib30BaHHeM MeTaJIJI-KaTaJIH3HpyeMbiX 

npoi.I,eccoB o6pa3oBaHH.si C-C CB.si3e:H: H C-N cB~3eii. Bo BTopoM pa3,neJie 

rrpOBO.II;HTC.si COllOCTaBJieHHe pa3JIHliHbiX J HMHlieCKHX HHHI.I,HaTOpOB, 

HCllOJib3yeMbiX .II;JI.si llOJiylieHH.si aMopcpHoro n l JIHCTHpOJia. J1 B TpeTbeM 

paCCM01peHbl )laHHbie 06 HCIIOllb30BaHHH IIOllHMep+ Ha OCHOBe 4-(reT)apHn- H 4-

(reT)apHJiaMHH03aMeii.I,eHHbiX CTHpOJIOB. J1HTepaTypr biH 0630p H3JIO)KeH JIOrHliHO 

H nocJie,noBaTeJibHO, H B HeM npe.ncTaBJieHbi H o6cy .neHhi Bee Heo6xo,nHMhie .II;JI.si 

pa60Tbl JIHTepaTypHbie ,naHHbie. 

OcHOBHOe co.nep)KaHHe .nwccepTai.I,HOHHOM P,a6oTbi npHBe,neHo B rJiaBe 

«06cyJK:iJeHUe pe3y!lbmam06». rJiaBa pa36HTa Hl lieTbipe 60JibiiiHX pa3.II;eJia. 

I1 ~ .. I rt. rt. ~c 
epBbiH pa3.II;eJI llOCB.siii.I,eH CHHTe3y H JiiCCJie.II;OBaH · 10 '±'OTO'±'H3HlieCKHX CBOJil TB 

CTHpOJIOB, MO.Z1;HcpHI.I,HpOBaHHbiX cpnyopocpopaMH. 0rrTHMH3HpOBaHbi MeTO)J;bi 

CHHTe3a nocJie,noBaTeJibHoro p.s~.n;a 4-apHJICTHpoJioB H 4-N -apHJiaMHHOCTHpOJIOB, 
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CO.LJ:ep:)l<aiiJ:HX OCTaTKH apOMaTHqecKHX qlJiyopocp@pOB C pa:mHqHhiM qncnOM 

KOH,[(eHCHpOBaHHhiX 6eH30HhHhiX KOHelj, OCHOBaHH+ Ha MeTaHH-KaTaJIH3HpyeMhiX 

peaKqHHX Kpocc-coqeTaHH~ B ycnOBM~X MX aKTHBaqHH MHKpOBOllHOBhlM 

H3nyqeHHeM. J-byqeHhl OIJTHqeCKHe CBOHCTBa C HTe3HpOBaHHhiX CTHpOllOB B 

paCTBOpax M B TBep.LJ:OM COCTO~HMM. Cne.LJ:yiOIIJ:MH pa3.LJ:en OIIHChiBaeT CHHTe3 

CTaTHCTHqeCKHX COIIOllHMepOB nonyqeHHhiX CTHpd noB CO CTHponOM B pa3HhiX 

MOll~pHhiX COOTHOIIIeHMHX. IlOKa3aHO, qTo BCe conob HMepbl HMeiOT Bhipa)l(eHHYIO 

I 
cpnyopecqeHqHIO B .LJ:Haiia30He 340-520 HM C BhiCO:WMMH KBaHTOBhiMH BhiXO.LJ:aMH. 

).(ml COllOHHMepOB Ha OCHOBe 4-N-apHJHiMHHOCTH+ HOB BhiJIBHeHO o6pa30BaHHe 

3KCHMepoB. TpeTHH pa3.LJ:en nocB~rn;eH ceHcopHhiM CBOHCTBaM nonyqeHHhiX 

cononHMepoB. IloKa3aHo, qTo npe.LJ:enhi o6Hapy I eHH~ HHrpoapoMaTHqecKHX 

COe.LJ:MHeHMH .LJ:AA COIIOllHMepoB Ha OCHOBe 4-apHnCTHpOllOB H 4-N

apHnaMHHOCTHpOnOB .LJ:OCTHranH .LJ:O 1 o-7 MOnh/n B paCTBOpe. Bhi~BneHO, qTo 

I 
COIIOllHMepbl Ha OCHOBe 4-apHllCTHpOllOB o6na.LJ:aiOT nyqmHMH CeHCOpHhiMH 

CBOHCTBaMH B cpaBHeHHH C COIIOllHMepaMH Ha OCH~Be 4-N-apHnaMHHOCTHpOllOB. 
. I 

IlpoBe.LJ:eHO cpaBHeHHe cpOTOqlM3HqecKMX M CeHCOpHhlX CBOHCTB fOMOIIOllHMepa 4-

llHpeHHH-CTHpona, a TaiOKe ero COllOHHMepa CO CTH+ HOM. flpO):(eMOHC1pHpOBaHO, 

qTo COIIOllHMep o6na.LJ:aeT nyqmHMH CeHCOpHhlMH <CBOHCTBaMH (.LJ:eTeKTHpOBaHHe 

HH1pOapoMarnqecKHX COe):(HHeHHii) llO cpaBHeHHIO 1 roMOllOHHMepOM. flonyqeHhl 

CeHCOpHbie MaTepHanhi Ha OCHOBe p~.LJ:a COIIOllHr epoB, KOTOphie II03BOll~IOT 

Ha.LJ:e)I(HO 06Hapy)I(HBaTh napbl HHrpo6eH30lla B KOHqeHTpaqHH 1 ppm C 

3KCII03Hqne:H: MeHee 5 MHHYT .LJ:n~ cpnyopocpopoB Ha d cHOBe 4-apHnCTHponoB, a .LJ:n~ 
cpnyopocpopoB Ha OCHOBe 4-N-apHnaMHHOCTHpOllOB- B KOHqeHrpaqHH 0.5 ppm IIpH 

1 00-CeKyH.LJ:HOM B03.LJ:eHCTBMH napoB HHTpo6eH30 a. 3aKniOqHTellhHhlH pa3.LJ:en 

OIIHChiBaeT HCClle.LJ:OBaHHe CeHCOpHhiX CBOHCTB 1,3,6,8-

TeTpaKHc[(TpHMeTHllCHllHll)3THHHll)IIHpeHa B qnc OM BM.LJ:e HllH B KaqeCTBe 

.LJ:OIIHpyiOrn;ero KOMIIOHeHTa, pacnpe.LJ:eneHHOfO B IIOllHCTHpOllhHOH MaTpHqe. 

I1CXO.LJ:~ M3 IIpHBe.LJ:eHHhiX B 3TOH rnaBe .LJ:aHHhiX, MO)I(HO C.LJ:enaTh BhiBO.LJ:, qTo 

nonyqeHHhie B pa6oTe pe3ynhTaThi o6na.LJ:aiOT 6onhmHM noTeHqnanoM .LJ:n~ 

npaKTMqecKoro rrpMMeHeHM~. 
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B 3KCnepUMeHmaJlbHOU q,acmu npe.D.CTaBJieHO OITHCaHHe HCITOJib30BaHHbiX B 

pa6oTe MeTO.D.OB aHaJIH3a, oqHCTKH H HCCJie.D.OBaHJ 51, MeTO.D.HKH CHHTe3a HOBbiX 

I 
CTHpOJIOB H ITOJIHMepOB Ha HX OCHOBe. Bee CHHTe3HpOBaHHbie COe.D.HHeHH51 B 

ITOJIHOM Mepe OXapaKTepH30BaHbl COBpeMeHHbiMH Mel O.D.aMH <jlH3HKO-XHMHqecKOfO 

aHaJIH3a: JIMP-cneKTpOCKOITH51, MaCC-CITeKTpOMeTpHi51 (B crryqae HH.D.HBH.D.YaJibHbiX 

~) ~ M I COe.D.HHeHHH , 3JieMeHTHbiH aHaJIH3. eTO.D.HKH CHHTe3a OITHCaHbl .D.OCTaTOqHo 

ITO.D.p06HO, H HeT HHKaKHX COMHeHHM B TOM, qTo, l crryqae Heo6XO.D.HMOCTH, HX 

y.n.acTC51 ycneiiiHO BOCITpOH3BeCTH. 

)l;HccepTa:u;HOHHax pa6oTa 3eH EMHH Mo~aMa.n.a HanHcaHa xopoiiiHM 

HayqHbiM 513biKOM, H3JIO)I(eHa rrorHqHo. ITorryqeHHbi~ B pa6oTe pe3yJibTaTbi HMeiOT 

~ ~ I ~ 
BbiCOKHH HayqHbiH ypoBeHb H He Bbl3biBalOT COMHeHHH. 

ITo MaTepHarraM AHccepTaJ1HH ony6JIHKOBaHO 6 ~TaTeii s BbiCOKopeiiTHHroBbiX 

H3.D.aHH51X, H3 qero crre.n.yeT, qTo norryqeHHbie pe3yJibTaTbi npH3HaHbi 

Me)I(.D.yHapO.D.HbiM HayqHbiM C006III;eCTBOM, qTO, B C~OIO oqepe.D.b, .D.OITOJIHfiTeJibHO 

no.n.TBep)l(.n.aeT HX BbiCOKHM HayqHbiM ypoBeHb. Pe3yrrbTaTbi pa6oTbi TaK)I(e 

npe.D.CTaBJieHbl B 5 Te3HCaX .D.OKJia.D.OB Ha KOH<jlepeHII;H51X. 

flo pa6oTe HMeeTcx px.n. BonpocoB H 3aMeqaHHH: 

1) I-b JIHTepaTypHoro o63opa crre.n.yeT, qTo coe.n.HHeHH51 3c H 3d 

norryqeHbi c HCITOJib30BaHHeM Tex )l(e HCXO.D.HbiiX npeKypcopoB H npocToro 

KaTaJIH3aTopa C BbiXO.D.a~H 6orree 90%. B pa6oTe )I(J 3TH CTHpOJibl CHHTe3HpOBaJIH 

c BbiXO.D.OM 69 H 45%, cooTBeTCTBeHHO. floqeMy L e wcnoJib30BaJIH onHcaHHbie 

ITO.D.XO.ll.bl .11.JI51 norryqeHH51 3THX CTHpOJIOB? 

2) qeM MO)I(HO o6o51CHHTb, qTo BbiXO.D. pea.K:u;HH C-N Kpocc-coqeTaHH51 no 

EyXBarrbey-XapTsHry npH s3aHMOAeiicTBHH 1 j6poM-4-BHHHJI6eH30Jia 1 c 

aHH~~OM B:lll:a::::e l2M:~~::p:::a: :::::JH:;::aqeHHR K03~~HllHeHTa 
3KCTHHKII;HH .li.JI51 COe.D.HHeHHM 3a H 3b He COOTBeTCTB~IOT .D.aHHbiM npHBe.D.eHHbiM Ha 

pHc. 2.7 (pHc. 6 aBTope.pepaTa). B Ta6rrH:u;e 2b (aBTope<)lepaT Ta6rrH:u;a 3) 

nepenyTaHbl 3HaqeHH51 .D.JI51 MaKCHMYMOB JIIOMHHec:u;bHII;HH COe.D.HHeHHH 3<jl H 3b. 
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4) OrrTHqecKHe cBoiicTBa rronyqeHHhiX 4-N-apHnaMHHOCTHponoB Sa-h 

6hiJIH HCCJie,[t;OBaHbl B paCTBOpax H B TBep.r:t:OM BH,[t;e, a OIIT:H:qecK:H:e CBOHCTBa 4-

apHJICTHpOJIOB 3a-e 6biJIH HCCJie,[t;OBaHbl TOJlbJ O B paCTBOpax. IJoqeMy He 

HCCJie,[t;OBaJIH COe,[t;:H:HeHlUI 3a-e B TBep.r:t:OM BH.r:t:e? 

5) KaK y.n:anocb 3arrHcaTb crreKTP JIIOMHHecu;eHQHH B TBep.n:oM BH.r:t:e .r:t:JI.H 

coe.r:t:HHeHH51 Se, ecnH KBaHTOBhiii BhiXO.r:t: 6nm MeHel l %? 

6) 
I 

IJoqeMy .r:t:Jl51 rronHMepoB P9 11: P I 0 TeMrrepazypa pa3JIO)I(eHH51 

3Haq:H:TeJibHO HH)I(e, qeM ,[t;Jl51 OCTaJibHbiX IIOJIHMepoB? 

7) B TeKcTe pa6oThi yKa3aHo, qTo « crreKTPax corronHMepoB 6e3 

aMHHorpyrrrrhi PI , P2, P3 11: P4 Ha6niO.r:t:aiOTC51 rronocbi <Pnyopecu;eHQHH 

I 
apHJICTHponhHhiX 3aMeCTHTeneii» , a Ha pHcyHKe 1.19 .r:t:Jl51 rronHMepa P4 YKa3aH 

3KC:H:Mep? 

8) B pa6oTe yTBep)l(.n:aeTc.H, qTo «yMepeHHbie H BhiCOKHe 3HaqeHH51 

I 
KBaHTOBhiX BhiXO.r:t:OB (0.20- 0.73) Ha6mo.r:t:aiOTC51.r:t:l pacTBopoB CH2Cb rroqTH .r:t:Jl51 

BCeX HCCJie.n:yeMbiX COIIOJIHMepOB», a B Ta6JIHI..J;e 2.1 ,[t;Jl51 3THX IIOJIHMepOB YKa3aHO 

MHHHMaJibHOe 3HaqeH:H:e 0 ,01 H MaKCHMaJibHOe 0 ,39? 

Bee BbiiiieyK::i3aHHbie BOIIpOCbl H 3aMeqaHH51 HMeiOT qaCTHbiH xapaKTep H He 

6 I ~ ~ 
BJIH5110T Ha 0 IQYIO IIOJIO)I(HTeJihHYIO OI..J;eHKY paCCMaTPHBaeMOH ,[t;HCCepTaQHOHHOH 

pa6oTbi. Pa6oTa 51BJI.HeTC51 3aKoHqeHHhiM HayqHhl M Hccne.n:oBaHHeM, o6na.n:aeT 

3Haq:H:TeJibHOH HayqHOH HOBH3HOH, a ee pe3y1 bTaTbl o6na.r:t:aiOT 60JibiiiHM 

I ~ 
IIOTeHI..J;HaJIOM KaK ,[t;Jl51 rrpaKT:H:qecKOfO rrpHMeHeHH51, TaK H ,[t;Jl51 ,[t;aJibHeHIIIHX 

<i>YH.r:t:aMeHTaJibHbiX HCCJie,[t;OBaHHH. 

TaKHM o6pa30M, .r:t:HccepTau;HoHHa.H pa6oTa 3eH E.r:t:.r:t:HH MoxaMa.r:t:a «CHHTe3 

CTHpOJIOB, MO,[t;Hqmu;HpOBaHHbiX apoMaT:H:qecKHMH ~nyopo<PopaMH, H IIOJIHMepOB 

I 
Ha HX OCHOBe» COOTBCTCTByeT TPe6oBaHH51M, H3JIO)I(eHHbiM B rryHKTax 9-14 

IIoJIO)I(eHH51 o rrpHCY)I(.r:t:eHHH yqeHhiX cTerreHeii ~ Yp<l>Y, rrpe.r:t:o51BJI51eMbiM K 

6 ~ I 
,[t;HCCepTaQHOHHbiM pa OTaM Ha COHCKaH:H:e yqeHOH <l:TerreHH KaH,[t;H,[t;aTa HayK, a ee 
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aBTop, 3eH E.z:u:um MoxaMa.ll:, 3acJiy~unaeT rrpRCY)I(.ll:emui yqeHoii cTerreHR 

KaH)l;lf)l;aTa XRMRlJecKRX HayK rro crrei..llfaTibHOCTR 1.4.3. OpraHRlJeCKrui XRMIDI. 

O«<»nu.uaJibHhiH onnoHeHT: 3aBe)l;yiOmRif Jiar opaTOpReM <l>YHK~IfOHaTibHbiX 

MaTepRaTIOB )l;llil opraHRlJeCKOM 3JieKTPOHifKif If $OTOHifKif <l>e)l;epaTibHOrO 

rocy )l;apcTBeHHoro 6IO)l;)l(eTHoro yqpe)l()l;eHIDI Ha Kif HHCTRTYT CRHTeTRlJeCKRX 

I 
rroJIRMepHbiX MaTepRaTIOB RM . H. C. EHRKonorroBa PAH. 

)l;OKTOp XlfMiflJeCKifX HayK (crre~lfaTibHOCTb 1.4.7 - biCOKOMOJieKymipHbie 

coe)l;RHeHIDI) 

Tene<l>oH: +7 ( 495) 332-58-97 

Email: borshchev~ispm.ru 

Jiopw;en OJier BaJieHTHHosuq «28» HOH6p51_ 2024 r. 

HaRMeHoBaHRe opraHR3a~Rif: <l>e)l;epaTibHOe rocy .ll: j PCTBeHHoe 6IO)l;)l(eTHOe 

yqpe)l()l;eHRe HayKR HHCTRTYT ClfHTeTRlJeCKRX non MepHbiX MaTepRaTIOB RM. H.C. 

EHRKonorroBa PoccRifcKoif aKa)l;eMRR HayK 

IlolJTOBbiM a)l;pec: 117393, r. MocKBa, yn. Ilpo$coi03Hrui, )l;. 70 

Tene<l>oH opraHR3a~RR: +7 (495) 335-91-00 

A11pec orreKT]lOHHoii no<IThl oprruunanHH: getmanT aev@ ispm.ru 

IlO)l;lllfCb )l;OKTOpa XlfMiflJeCKifX HayK, r Be)l;yiOmero Jia6opaTOpReM 

<l>YHK~IfOHaTibHbiX MaTepRaTIOB )l;JI51 opraHUlJeCKOM 3JieKTpOHifKif If $OTOHifKif 

EopmeBa Onera BaTieHTRHOBRlJa Y.ll:OCTOBepHIO. 

YlJeHhiM ceKpeTapb <l>fEYH HHcTRryTa CRHTeTRlJef KRX rroJIRMepHbiX MaTepRaTIOB 

HM. H. C. EHHKorronoBa P AH, KaH/IH/IaT XHMH<IecKT HayK 

# feTMaHoBa EneHa BacRJibeBHa «28» HOH6pH 2024 r. 
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