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TeTpa6eH30.1l,Ha3anOp<PHpHHOB" 

npe.1l,CTaBfleHHOH Ha COI1CKaHHe yqeHOH CTeneHH KaH.1l,H.1l,aTa XI1Ml1qeCKI1X HayK no 

Cnel.{HaJ1bHOCTH 02.00.03 - OpraHHQeCKa51 XHMI151 

OpraHHQeCKl1e MOfleKYflbl 11 MaTepHanbI Ha HX OCHOBe, cnoc06Hbie K B3aHMO.1l,eHCTBI1IO C 

3fleKTpOMarHI1THbIM 113flYQeHl1eM BI1.1l,I1MOro, ynbTpa<pHOfleTOBoro 11 6J1H)I(HerO J.m<ppaKpaCHoro 

.1l,l1ana30Ha, npl'106peTalOT Bce 3HaQemie B COBpeMemlOH HaYKe 0 MaTepHaJIaX H 

CMe)l(HbIX TeXHOJlOflHIX, HaXO.1l,51 npHMeHefme B KaQeCTBe JlIOMHHeCl.{eHTHbIX ceHcopOB H 

MapKepOB, ceHcI1611nl13aTOpOB 11 pa60Ql1x TeJl .1l,fl51 YCTpoikTB npe06pa30BaHI1H H nepe.1l,aQI1 

3HeprHI1 113JlYQeHI1H, <pOTOraJlbBaHHQeCKHX 3)]eMeHTOB, areHTOB <pOTO.1l,HHaMI1QeCKOH TepanHI1 11 

T . .1l,. Oc060e MeCTO cpe.1l,11 opraHWieCKHX XPOM0<P0POB H flIOMHHO<pOPOB 3aHHMalOT 

npe.1l,CTaBI1TenH 06UlHpHoro KJ1aCca mmeHHblX H MaKpOl.{HKnHQeCKI1X MoneKyn, nOCTpoeHHblX 113 

OCTaTKOB nl1ppona 11 ero .1l,l1nHppOMeTeHbl, nop<pl1pI1HbI, 11 I1X 

MHOrOQI1CfleHHble aHanOrH 11 MeTaflJlOKOMl1neKCbl. CTaTYC CBH3aH 11 C 

KOTOPYIO I1rpalOT npe.1l,CTaBHTefll1 :31'oro KJ1aCca B )l(HBOH npHpO.1l,e, H C HaKOl1neimOH CYMMOH 

peaflbHbIX npl1MeHeHYIH B COBpeMeHHOH TeXHOJIOrHH H Me.1l,I1UHHe, H C HCKJUOQI1TeJlbHbIM 

3HaQemieM TeTpanHpponbHblX COe.1l,I1HeHI1H B <pYH.1l,aMeHTIlJlhHblX HCCne,IJ.OBaHI-UIX <pH3HKH, 

XHMHH, 6HOJIOrHI1 H CTbIKOBblX .1l,HCl.{Hl1flI1H. HeB03MO)l(HO He OTMeTHTb H TO, 41'0 H 

Poccfm BCer.1l,a 3amiMaJUI nepe.1l,OBble n03HUHH B <pYH.1l,aMeHTaflbHbIX 11 I1pl1Kna.1l,HbiX 

I1CCJIe.1l,OBamUiX 110P<PI1PI1HOB H <pTaJlOUl1aHlmOB. 

B na60paTOpHl1 aKa.1l,eMI1Ka PAH 11.0. neJleUKOH H rpynne K.X.H. l1enpaKoBa B 

KOTOPOH BbHIOJlHeHa HaCTOHlUaH pa60Ta, BnepBble pa3pa60TaHbl y.1l,06Hble 11 :3<p<peKTI1BHble 

nO.1l,XO.1l,bI K I1HTepeCHOMY 11 nepCneKTI1BHOMY nO.1l,KJIaccy OJIl1rOl1l1ppOJIbHblX MaTepl1aJlOB - TaK 

Ha3blBaeMbIM paCU1l1peHHbIM CI1CTeMaM, B KOTOPblX 06blQHbiM OCTOB Al1nl1ppl1HOB I1JII1 

nop<pl1pl1HOB MO.1l,I1<pI1Ul1pyeTcH 3a C'tIeT KOH.1l,eBCaUI1I1 C .1l,0I10JIBI1TeJlbHbIMH apOMaTI1't1eCKI1MI1 

KOJIbuaMI1. nO.1l,XO.1l, n03BOJlHJI nOfly'tlI1Tb MHO)l(eCTBO He.1l,OcTynBblx I1JlI1 Hel13BeCTHbiX 

np0I13BO.1l,BbIX TeTpa6eH30-, TeTpaHa<pTa, TeTpaaHTpanop<Pl1pHHOB, COOTBeCTBYlOlUl1X 

.1l,l1Imppl1BOB 11 60Jlee CJlO)l(HblX CflCTeM Ha fiX OCBOBe. Coe)JJmeHI1J! 3TOro KJIaCCa 11 I1X 
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MeTalInOKOMnlleKCbJ 0611anaIOT YHI1KallbHbIMI1 CBOHCTBaMI1, B yaCTHOCTI1 0611anaIOT CnOC06HOCTb 

nOrllOll\aTb 11 I1CnYCKaTb 311eKTpOMarHI1THOe 11311yyeHl1e nlll1HHOBOllHOBOrO Bl1nl1MOrO 11 

611J1)KHerO I1H<ppaKpaCHOrO nl1ana30Ha. 

B naHHOH nl1CCepTaUl10HHOH pa60Te npenCTaBlleHO pa3BI1Tl1e pa3pa60TaHHOrO MeTOna 

CI1HTe3a, KOTOpOe npl1BellO K 06HapY)l(eHI1IO 3<p<peKTI1BHOrO nOnXOna K TaK Ha3bIBaeMbIM 

<pTallOUl1aHI1H-nOp<pl1pI1HOBbIM rI16pl1naM, MOlleKYllaM, ynaYHo COyeTaIOll\I1M OnTl1yeCKl1e 

XapaKTepl1CTI1KI1 <pTallOUl1aHI1HOB C yn06cTBOM MOn11cpl1KaU111111 rI16KOCTbIO HaCTpOHKI1 

CTPYKTYPbI, 6011ee CBOHCTBeHHble nOpcpl1pl1HaM. BBeneHl1e HOBOH CI1CTeMbI B apCeHall 

TeTpanl1ppOllbHbIX MaKpOUI1KllOB OyeHb aKTyallbHo, TaK KaK ee 113yyeHI1e n03B01l5leT 

cYIlleCTBeHHO llYYWe nOH5ITb npl1pony OC06eHHOCTeH CTpyKTYPbI 11 CBOHCTB pOnOHayallbHbIX 

CI1CTeM nOpCPl1pl1HOB 11 cpTallOUl1aHI1HOB C nepCneKTI1BOH C03naHI151 HOBbIX OnTl1yeCKI1X 

MaTepl1allOB. 

CllenyeT OTMeTI1Tb, YTO CI1HTeTl1yeCKl1e npenWeCTBeHHI1KI1 TeTpa6eH30nOPCPl1pl1HOB -

Me30-apl1J13aMeIlleHHble nl16eH30nl1nl1ppl1HbI CaMI1 no ce6e 51B1l5lIOTC5I BeCbMa npl1BlleKaTellbHbIMI1 

COenI1HeHI151MI1, npenCTaB1l5l51 C060H CTPYKTypHble aHallOrl1 11l1raHnOB WI1POKO 113BeCTHbIX 

cpllyopecueHTHbIX KpaCI1TelleH ceMeHCTBa BODIPY. ,U116eH30nl1nl1ppl1HbI paHee 6bIlll1 ycneuIHo 

I1CnOllb30BaHbI B KayeCTBe cpllIOopecueHTHbIX ceHcopOB "on-off' -Tl1na Ha 110HbI MeTallllOB, B 

YaCTHOCTI1, Ha 110HbI Zn2
+. C npyroH CTOPOHbI, KOH<popMaUI10HHa51 nOnBl1)1(HOCTb caMoro 

nl1nl1ppl1HOBoro 11l1raHna, a TaK)l(e CTPYKTypHa51 aHall0rl151 C Tpl1apl111MeTaHOBbIMI1 CI1CTeMaMI1, 

naIOT OCHOBaHI151 nOllaraTb, YTO ceHcopbI Ha OCHOBe nl1nl1ppl1HOB MorYT 6bITb TaK)l(e nOCTpoeHbI 

Ha npl1HUl1ne CMeHbI npennOYTI1TellbHOCTI1 COnp5l)l(eHI151 cpparMeHTOB MOJleKYJlbl. HCCJlenOBaHI151 

B 3TOM HanpaBlleHl111 Cnep)l(l1Balll1Cb clla60H 113yyeHHOCTbIO 3aBI1CI1MOCTI1 CTpyKTYPbI 

nl1nl1ppOMeTeHOB OT Pa311I1YHbIX <paKTOPOB, B YaCTHOCTI1, He5lCHbIMI1 OCTaBalll1Cb npl1YI1HbI, 

npI1BO,U5lll\l1e K npennOYTI1TellbHOMY COnp5l)l(eHI1IO nl1ppOllbHbIX cpparMeHTOB 11 Blll151HI1I1 Me30

apl111bHOrO 3aMeCTI1Tell51 Ha OnTl1yeCKl1e CBOHCTBa nl1nl1ppl1HOBOH CI1CTeMbJ. B CB5I311 C 3TI1M, 

aKTyanbHoH 3anayeH npenCTaB1l5leTC5I I1CCnenOBaHl1e CTPYKTypHbIX oc06eHHOCTeH 

nI16eH30}J.l1nl1pp11HOBOH CI1CTeMbI, cpaKTopOB cTa61111113aUI1I1 nl1nl1ppl1HOBOrO XPOMocpopa 11 nOI1CK 

cnoc060B 06paTI1MOrO Blll151HI151 Ha CTpyKTypy nocpe}J.CTBOM 113MeHeHI151 napaMeTpOB BHeWHeH 

CpenbI. 



,nI1CCepTau,HOHHaH pa60Ta AH,ll.pHaHoBa ,n.C. COCTOHT H3 BBe,ll.eHHJl, 0630pa nl1TepaTyphl, 

06CYiK,ll.eHH5I pe3YJlhTaTOB, BhlBO,ll.OB, 3KCnepHMeHTanhHOH 4aCTH, CnHCKa u,HTl1pyeMoH 

J111TepaTyphl H npI-WOJKeHHJl. Bo BBe,ll.eHHH paCCMaTpHBalOTCJl nOPCPHpHHOBble H 

cpTaJ10l(HaHHHOBble CHCTeMbl, HX m6pH,ll.bl, CPOPMYJIHpyeTCJl np06neMaTHKa HCC,1e,ll.OBaHHJl. B 

0630pe nHTepaTypbl npOBe,ll.eH aHanH3 H3BeCTHbiX Ha HaCTOHlll.HM MOMeHT MeTO,ll.OB 

CHHTe3a nOPCPHpHH-cpTaJlOl(I'laHHHOBbIX roa-rH6pl1,ll.OB. DpOHaJlH3HpOBaHa J111TepaTypa C 1936 no 

2015 r.CnHcoK mnepaTypbI BKm04aeT 128 HaI1MeHOBaHI1M. 

4aCTb npe,ll.CTaBmleT C060H Onl1CaHHe HCnOJlh30BaHHbiX 

B pa60Te TeXHH4eCKHX HHcTpYMeHToB H MeTO,ll.OB, npOBe,ll.eHHhiX aBTopoM CHHTe30B, BKm04aeT 

pe3ynbTaTbi l1,ll.eHTHcpHKaUI1H 11 xapaKTepl13aUHl1 nonY4eHHbix COe,ll.l'lHeHHM. 

fJpl1JlOJKeHHe BKnlO4aeT pe3ynbTaThi peHTreHocTpYKTypHoro aHamna H KBamOBO

XHMH4eCKHX pac4eToB. 

pe3ynbTaToB COCTOHT H3 B nepBOM Onl1CblBaeTCH propa6oTKa 

MeTO,ll.a CHHTe3a 5,15-,ll.l1roaTeTpa6eH30nocpHpHHOB H HX MeTanJIOKOMnJleKCOB, I1X OCHOBHble 

CPOTocpH3H4ecKHe CBOMCTBa. Bo BTOPOH 4aCTH o6cYJK,ll.aIOTCJl cTpyKTypa 

apHJI,ll.H6eH30,ll.HnHppHHoBbIX JlHraH,ll.OB H HX npHMeHeHl1e B Ka4eCTBe ceHcopoB 

MHuenJlo06prooBaHliJl. 

,ll.HCCepTau,HoHHoH pa60Tbi HeocnopHMa H 3aKnlO4aeTCJl B pJl,ll.e 113nOJKeHHblX 

HI1JKe ,ll.aHHblX. ,nJlJl nOJlY4eHHJl HOBblX TeTpa6eH3onopCPHpHH-cpTanOUl1aHHHOBbIX m6pH,ll.OB 

aBTopoM 6bln pa3pa6oTaH cHHTeTH4ecKHH no,ll.XO,ll., 3aKJIIO'lalOlll.HHCJl B HCnOJJb30BaHl1H 

({MaCKHpoBaHHOrO» 1130HH,ll.OJla - mpem-6ynmoBoro 113Ha'laJIbHO 

npe,ll.oonaraJlOCb nonY4eHHe ,ll.HaMHHO,ll.H6eH30,ll.HnHppHHa neperpymIHpoBKOH KypUHyca 

cooTBeTcTBYIOlll.ero ,ll.Ha311,ll.OKap60HHnbHoro np0I13BO,ll.HOrO Hero nOcne,ll.YIOlll.ee BBe,ll.eHHe B 

peaKUHIO OKHCnHTeJlbHOH ,ll.HMepI13aUHH C 06pa30BaHHeM KOHe'lHOrO 5,1 

,ll.HroaTeTpa6eH3onoPCPHpHHa. O,ll.HaKO BhI,ll.enHTb ,ll.HaMI1HO,ll.116eH30,ll.Hnl1ppHH Hnl1 

3aperHcTpHpoBaTb ero 06prooBaHHe aBTOpy He y,ll.aJlOCb, BepmITHO, no npH4HHe BhlCOKOH 

peaKUHOHHOH cnoc06HOCTH 3Toro COe,ll.I1HeHHJl. TeM He MeHee, 06HapYJKeHO 06prooBaHHe 

ueneBoro 5,1 10,20-,ll.HapHJlTeTpa6eH30noPCPl1pHHa 11 OnTl1Ml13aUHJl YCJIOBI1H 

CI1HTe3a. ABTOpy Y,ll.aJI0Cb ,ll.OCTH4b BocnpOH3BO,ll.HMOCTI1 H XOPOWI1X BblXO,ll.OB 20-50% Ha 

CTa,ll.HH o6prooBaHHJl ,ll.Ha3aTeTpa6eH30nopcpHpHHa. Jt!'cnOJlb3YH pa3pa6oTaHHhiH MeTO,ll. 6blJl TalOKe 
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pa3mr4Hble apI1JIbHble rpynI1bI B Me30-I10JIO)KeHI151X. CJle,D,YeT OTMeTI1Tb, LITO npe,D,JIOJKeHHbIH 

MeTO,D, He npe,D,nOJIaraeT I1CnOJlb30BaHI1e TeMnJlaTHblX MeTaJIJlOB Ha CTa,D,I1I1 UI1KJIH3aUHH, "ITO 

6e3YCJIOBHO 51BJI5IeTC5I npeI1MymecTBOM, TaK KaK n03BOJl5leT HanpflMylO nOJlYLIaTb CBo60,D,Hble 

OCHOBaHHH ,D,Ha3aTeTpa6eH3onopqmpI1HOB. TaKI1M 06pa30M, aBTOpy Y,D,aJlOCb BbIrlOJlHHTb 

OCHOBHYIO nOCTaBJIeHHYIO H pa3pa60TaTb npenapaTI1BHblH MeTO,D, CI:1HTe3a 5,1 

JlHraH,D,OB. OTMeTI1Tb, "ITO YKa3aHHhle 

coe,D,HHeHI:1H ,D,O HaCTOJlmerO BpeMCrlH 6hlJlH npenapaTI:1BHO He,D,ocTynHbI, 11 pa3pa60TKa MeTO,D,a 

I1X CI:1HTe3a 6e3YCJlOBHO, cymecTBeHHblH BKJla,D, B XHMI:1IO TeTpanl1ppOJIbHblX COe,D,I:1HeHHH. 

B XO,D,e BhInOJ1HeHI:1H pa60Thi aBTopOM cepl:1f1 MeTaJIJlOKOMJ1JIeKCOB 

,D,H3aTeTpa6eH3onOP¢HpI:1HOB C HOHaMH Cu, Ni, Pd, 1:1 HCCJIe,D,OBaHbl HX '"'''''''.''1''' 

¢OTO¢1:13H4eCKHe H 3JleKTpOXHMH4eCKI1e CBOHCTBa. OOJlY4eHHbJe pe3YJlhTaTbi npe,D,CTaBJlHIOT 

60JIhWYlO ueHHOCTb, 110CKOJIbKY J103BOJl5lIOT COIlOCTaBHTb HOBble J1I1TaH,D,bl C H3BeCTHblMH 

nop¢HpHHOBbIMH H ¢TaJlOUHaHHHOBbIMH aHaJIOraMH H OueHI:1Tb I:1X npHKJla,D,HOH nOTeHUl:1aJI. 

KpOMe TOro, B aHaJ1l13 BJlH5IHH5I nOCJle,D,OBaTeJlbHOrO Me30-a3a 3aMemeHHfI B 

TeTpanHppOJlaX Ha HX 3J1eKTpOHHYIO CTPYKTyPY H Ha CneKTpbI 110rJlOmeHHfI, BbII10JlHeHHbIM 

MeTO,D,aMH KBaHTOBOM XHMHH. 06HapY)KeHHaJl 3aBHCHMOCTh Ka4eCTBeHHO corJIacyeTcH C 

H3BeCTHblMH ,D,aHHbIMH H pe3YJIhTaTaMH, H n03BOmieT 

I1pOCJIe,D,HTb ¢YH,D,aMeHTaJlbHOe BJIHHHHe Me30-a3a 3aMemeHHH Ha 

¢OTO¢l13H'-!eCKHe H 3J1eKTpOXHMH4eCKHe CBOHCTBa TeTpal1HppOJlbHblX CHCTeM. 

lloMHMO 3Toro, 3Ha4HTeJlhHaH 4aCTh pa60Tbl nOCBflmeHa I1po6JleMe CTpyKTYPbJ 

,D,H6eH30,D,HI1HPPHHOBbIX JIHraH,D,OB HrpalOmHX pOJlb CHHTeTH'leCKHX 

TeTpa6eH30nOP¢HpHHOBblX CI:1CTeM. B 4aCTHOCTH, aBTOpOM 6blJl 06HapY)KeH 

Heo6wIHblH 3¢¢eKT apHJI,D,H6eH30,D,HI1HPPHHOB 

K BO,D,HbIM paCTBOpaM.l1epeXO,D,e OT MaJlOI10JlJlPHhIX 

BbICKa3aHa nmOTe3a, LITO Ha6JIIO,D,alOmHeCH l13MeHeHHH Bbl3BaHbi I1CKa)KCHHeM H3HaLlaJIbHO 

I1JlOCKOrO ,D,HnHppOMeTeHOBOro JIHraH,D,a H3-3a OCJla6JICHHH BHYTPI1MOJICKY JIHPHOM BO,D,OPO,D,HOM 

CBH311. ABTop npOBeJI KPHTH4CCKWM aHaJII13 ¢aKTOpOB cTa6HJlH3aUI1H I1JIOCKOM 

CTpyKTYPbJ MeTO,D,aMI1 paC4eTHOH XI1MHH, a TaK)Ke 110Ka3aJI B03MO)KHOCTb 

BHyTpHMOJIeKYJlflpHOrO BpameHI1f1 3aMeCTI1TeJICH B apHJI,D,I1I1I1PPHHOBOH CHCTeMe. OT,D,eJlbHOrO 

BHHMaHHH 3aCJIY)KWBaeT CHHTe3 N-MeTHJI np0I13BO,D,HbIX apHJl,D,I16eH30,D,I1nWppI1HOB, B KOTOPblX 

BnepBble 6bIJIa I1CKa)KeHHaH Jl.116eH30,D,HnHppHHOBoro XPOMo¢opa C 



113MeHeHHblM npl10pl1TeTOM COnpH)I(eHI1H 3aMeCTI1TeJleH. COnOCTaBJleHl1e 6Jll13Kl1X CneKTpOB 

nOrJlOl.lleHI1H N-MeTI1Jl .ll.l1nl1ppOMeTeHOB 11 B0.ll.HbIX paCTBOpOB apI1Jl.ll.116eH30.ll.l1nl1ppI1HOB .ll.aeT 

OCHOBaHI1H nOJlaraTb, YTO Heo6blYHblH COJlbBaTOXpOMHblH C.ll.Bl1r HeKOTOpblX 

apI1Jl.ll.116eH30.ll.l1nl1ppI1HOB B CaMOM .ll.eJle Bbl3BaH I1CKa)l(eHl1eM .ll.l1nl1ppl1HOBOrO XpOMOcpOpa. 

CJle.ll.yeT OTMeTI1Tb, YTO np06JleMa cTa6l1Jll13au.1111 nJlOCKOH CTpyKTYPbI B MOJleKYJle 

.ll.l1nl1ppOMeTeHa npe.ll.CTaBJlHeTCH BeCbMa I1HTepeCHOH, XOTH 11 He 06cY)l(.ll.aJIaCb npe)l(.ll.e. 

B03MO)l(HOCTb ynpaBJleHI1H CTeneHblO COnpH)I(eHI1H apl1JlbHbIX 3aMeCTl1TeJleH Me)l(.ll.Y C060H, a 

3HaYI1T, 11 OnTl1yeCKI1MI1 CBOHCTBaMI1 MOJleKYJlbI B 3aBl1Cl1MOCTl1 OT, Hanpl1Mep, nOJlHpHOCTI1 

BHeWHeH cpe.ll.bl MO)l(eT 6bITb I1CnOJlb30BaHa .ll.JlH nOCTpOeHI1H OnTl1yeCKI1X ceHcopOB HOBOro 

Tl1na. 3TO 6blJlO peaJll130BaHO aBTopOM B 3aKJllOYl1TeJlbHOHyaCTl1 pa60TbJ. 

ABTop I1CnOJlb30BaJl 06HaPY)l(HeHHblH 3cpcpeKT .ll.JlH cneKTpocpOTOMeTpl1yeCKOrO 

onpe.ll.eJleHI1H Kpl1Tl1yeCKOH KOHu.eHTpau.1111 MI1u.eJlJloo6pa30BaHI1H (KKM) KaTl10HHOrO 

U.eTI1JlTpI1MeTI1JlaMMOHI1H 6pOMI1.ll.a 11 aHl10HHOrO .ll.O.ll.eu.I1JlCYJlbcpaTa HaTpl1H no 113MeHeHl1HM Ha 

3JleKTpOHHblX cneKTpax nOrJlOl.lleHI1H. OOJlyyeHHble 3HayeHl1H KKM JlI1Wb He3HaYl1TeJlbHO 

npeBblWaJIl1 JlI1TepaTypHble .ll.aHHble. Ope.ll.JlO)l(eHHbIH MeTO.ll., 6e3YCJlOBHO, npe.ll.CTaBJlHeTCH oyeHb 

nepCneKTI1BHbIM, B nepBylO Oyepe.ll.b 6JlarO.ll.apH npOCTOTe 3KCnepl1MeHTaJIbHOH peaJll13au.1111 11 

3KcnpeCHOCTI1. B HaCTOHl.lll1H MOMeHT e.ll.I1HCTBeHHbIH 113BeCTHblH MeTO.ll. cneKTpOMeTpl1yeCKOrO 

onpe.ll.eJleHI1H KKM OCHOBblBaeTCH Ha 113MeHeHl1l1 .ll.JlI1Hbl BOJlHbl 3Ml1CCl1l1 nepl1JleHa 11 .ll.pymx 

nOJll1apOMaTl1yeCKI1X yrJleBO.ll.OpO.ll.OB, YTO, OyeBI1.ll.HO, CJlO)l(Hee 3KCnepI1MeHTaJIbHO. 

CTOI1T OTMeTI1Tb nOCJle.ll.OBaTeJlbHbIH 11 CI1CTeMaTI1YHblH no.ll.XO.ll. aBTopa K peWeHl110 

nOCTaBJleHHblX 3a.ll.ay, Kpl1Tl1yeCKI1H aHaJll13 Bbl.ll.Bl1raeMhlx aBTOpoM npe)J.noJlQ)KeHI1~L 

}J,OCTOBepHOCTb pe3YJlbTaTOB npOBe.ll.eHHbIX I1CCJle.ll.OBaHI1H He BbI3blBaeT COMHeHI1H. Bce HOBble 

coe.ll.I1HeHI1H, nOJlyyeHHble B pa60Te, oxapaKTepl130BaHbl WI1POKI1M Ha6opOM COBpeMeHHbIX 

CPI13I1KO-XI1Ml1yeCKI1X MeTO.ll.OB aHaJll13a, B TOM YI1CJle MeTO.ll.aMI1 cneKTpOCKOnl111 5fMP, Macc

cneKTpOMeTpl1l1, peHTreHOCTpYKTypHoro aHaJll13a. B pa60Te Bblpal.lleHbl MOHOKpl1CTaJlJlbl 11 

onpe.ll.eJleHbl CTpyKTYPbI 10 HOBblX coe.ll.11 HeHI1 iL OOJlyyeHHble m6pl1.ll.Hble 

TeTpa6eH3onoPCPl1pl1HOBble COe.ll.I1HeHI1H 6blJll1 oxapaKTepl130BaHbI cOBpeMeHHblMI1 MeTO.ll.aMI1 

3JleKTpOHHOH cneKTpOCKOnl1l1 . Teopl1H nocTpoeHa Ha 113BecTHblx, npoBepHeMblx .ll.aHHbIX 11 

cpaKTax, corJlacyeTcH C ony6Jll1KOBaHHblMI1 3KCnepl1MeHTaJlbHblMl1 .ll.aHHbIMI1 no TeMe 

.ll.I1CCepTau.1111 11 B CMe)l(HblX OTpaCJlHx. 

}J,l1ccepTau.110HHaH pa60Ta npe.ll.CTaBJlHeT C060H 3aBepweHHoe I1CCJle.ll.OBaHl1e. 

http:coe.ll.11
http:MeTO.ll.OB
http:3a.ll.ay
http:no.ll.XO.ll
http:OyeBI1.ll.HO
http:yrJleBO.ll.OpO.ll.OB
http:ll.O.ll.eu
http:cpe.ll.bl


DpYlHUYlnYlallbHbIX 3aMe4aHYlH no pa60Te HeT. OnHaKO He06xonYlMO 0603Ha4Y1Tb 

HeKOTopble BonpOCbI, nO:>KellaHYl5I YI HeT04HOCTYI, BCTpe4aIow.YleC5I B pa60Te. 

DpYl pa3pa60TKe MeTOna CYlHTe3a TeTpa6eH30nYla3anopqJYIpYlHOB 6blllO nOKa3aHO, 

4TO npOBeneHYle peaKUYIYI B npOnYllleHrllYlKOlle npYlBOnYlT K YBellYl4eHYlIO BblXOnOB no cpaBHeHYlIO 

C ,UM<l>A, nO-BYlnYlMOMY, Yl3-3a nOBblWeHYl5I TeMnepaTypbl KYlneHYl5I. OnHaKO, Yl3-3a 4aCTYl4HOH 

nepe:nepYlcpYlKauYlYI, OCHOBHble peaKUYIYI npOBOnYlllYl B JJ.M<l>A. Ocyw.eCTBll5lllYlCb llYl nOnblTKYI 

npOBeneHYl5I peaKUYlH B BbICOKOKYln5lw.YlX, HO TeM He MeHee YlHepTHblX paCTBOpYlTell5lX, HanpYlMep, 

nYl- YlllYl TPYlXllOp6eH30lle, a-HacpTallYlHe? 

KaKYlM 06Pa30M, MO:>KHO 06b5lCHYlTb HYl3KYle BbIXOnbl nOllY4eHlliI KOMnlleKca 

nllaTYlHbI no cpaBHeHYlIO C UYlHKOM, MenblO YI HYlKelleM? Dp060BallYl llYl npOBOnYlTb peaKUYlIO B 0

nYlxllop6eH30lle, BapbYlpOBaTb npYlpony COllYl nllaTYlHbI? Ha cxeMe 51 (CTp.44) npYlBOMTC5I 

OnYlHaKOBble YCllOBYl5I nll51 Bcex KOMnlleKCOB (XOT5I OHYI OTllYl4aIOTC5I), KpOMe TOro, BMeCTO Pt nBa 

pa3a npYlBOnYlTC5I nallllanYlH . 

Ha CTp. 45 YI B npYlllO:>KeHYIYI YlneT pe4b 0 CTeKKYlHr B3aYlMOneHCTBYl5IX Me:>Kny 

Cll05lMYI nYla3anopCPYlpYlHa 49(a). OnHaKo, paCCT05lHYle 4A naneKO OT Yl3BeCTHoro 3Ha4eHYl5I nll51 

CTeKKYlHra (3,2 A). KpoMe Toro Ha CTp. 51 pe4b YlneT 0 PblXllbIX nBYMepHblX Cll05lX B 

KpYlCTallllYl4eCKOH ynaKoBKe KOMnlleKca nallllanYl5l, OnHaKO YlCXOn51 Yl3 pYlCYHKa B npYlllO:>KeHYIYI 

3TO I JJ. uen04KYI, 06pa30BaHHble 3a C4eT CTeKKYlHra 6eH30llbHblX cpparMeHToB COCenHYlX MOlleKYll. 

Ha CTp. 53 aBTOp YTBep:>KnaeT 0 «cpaKTYl4eCKOM OTCYTCTBYIYI Bblpa:>KeHHblX nOllOC 

Cope y cpTanOUYlaHYlHOB». 3TO HeKoppeKTHo, TaK KaK OHYI npYlcYTcTBYIOT B nYlana30He 60llee 

HYl3KYlX nllYlH BOllH. 

J1HTpYlrYIOw.YlM pe3YllbTaToM 51Bll5leTC5I HeCOOTBeTCTBYle cneKTpa B036Y:>KneHYl5I 

KOMnlleKca nllaTYlHbl ero cneKTpy norllow.eHYl5I. ABTop OTHOCYIT 3TO K HallYl4Y11O 

HeYlneHTYlcpYlUYlpOBaHHoH npYlMeCYI, 4TO He 04eHb y6enYlTellbHO. ABTOp He npYlBOnYlT 5lMP 

cneKTpOB nll51 KOMnlleKCOB HYIKell5l, nallllanYl51 YI nllaTYlHbl, apryMeHTYlpy51 3TO HYl3KOH 

paCTBOpYlMOCTblO KOMnlleKCOB. Dp060BanYlCb llYl nll51 3Toro CMewaHHble paCTBOpYlTeJ1I.1? KpoMe 

TOro, B03MO:>KHO YlCKOMa51 npYlMeCb 6eCUBeTHa, HO YlMeeT 60llee BbICOKYIO paCTBOpYlMOCTb YI 

MO:>KeT 6bITb YlneHTYlcpYlUYlpOBaHa no 5IMP? 

B Ka4eCTBe nonOllHeHYl5I K npOBeneHHbIM CPOTocpYl3Y14eCKYlM YlCCllenOBaHYl5IM 6bIllO 

6bI 04eHb YlHTepeCHO Yl3Y4Y1Tb BonpOCbI reHepauYIYI CYlHrlleTHoro KYlCllOpOna KOMnlleKCaMYI 



UHHKa, naJlJla,nHH H nJlaTHHbl KaK eIne o,nHoro B03MO'lKHOrO nyTH fJ"_'H""',",U,H,rJ,rl B036Y'lKJI,eHHOrO 

COCTO.RHI1.R. 

Dpl1 npOBe,neHHI1 3JleKTpOXHMI14eCKHX HCCJle,nOBamli:1 aBTOp 06HapY'lKI1Jl ~aKT 

B03MO'lKHOH ,nI1MepI13aUHI1 KOMnJleKCOB UHHKa 11 naJlJla,nI1H npH 0,nH03JleKTpOHHOM OKI1ClleHI1I1. 

TaKl1e npoll,eccbI Ha6moJl,a,nI1Cb paHee ,nllH nOp~l1pl1HOBblX CI1CTeM (CM. K. Kadish et aL 1. of 

Electroanalytical Chemistry, 2011, 656, 61 ~71). AmI npOBepKH 3TOH nmOTe3bl 6blJlO 6bI nOJle3HO 

npOBeCTI1 I1CClle,nOBaHI15I B npl1CYTCTBl111 KOOp,nI1Hl1pYlOmI1X paCTBOpl1TeJleM 

(6eH30HI1TPI1Jl, nHpH,nI1H 11 KpoMe TOro, CTOHllO 6bl npOBepl1Tb C06JllO,nemfe 3aKOHa 6yrepa

J1aM6epTa-6epa ,nJH! I1ccne,nOBaHHblX KOMnneKCOB B ,nHana30He KOHueHTpaUHH, npl1MeH5IeMblX 

,nll5I 3neKTpOXHMI14eCKI1X B }J,XI>. 

All5I ,nonOllHeHI151 ,naHHblX no cOllbBaroxpoMI13MY ,nH6eH30,nl1nI1PPOMeTeHOB 

xopowo 6b1no 6bl onpe,nellHTb MOn5IpHble K03~~HUHeHTbl nOfnOmeHH5I ,nn5I ({BO,nHOH» H 

a[~eTOHHTpHJlbHOH» ~OpM. 

Ami cpaBHeHI15I CTPYKTYPbl MeTI1Jll1pOBaHHblX np0113Bo,nHb1X ,nl1nl1ppOMeTeHa 65 11 

66 B TBep,nOM BI1,ne 11 paCTBopax XOPOWO 6blJlO 6bl ,nonOJlmlTb o6cY'lK,neHHe 

Jl,aHHbIMH JIMP cneKTpOCKOnHI1, KOTOPbIe npHCYTCTBYlOT B 3KcnepHMeHTaJlbHOH 4aCTH pa60Tbi. 

KaKI1M 06pa30M MO'lKHO 06b5ICHHTb OTCYTCTBHe H306eCTH4eCKHX T04eK Ha 

rpa~HKax cneKrpOB nornOU~CHHJI Jl,l1nl1ppOMeTcHoB 56 H 57 npl1 nnpOBaHl111 pacTBOpaMI1 

Ilpl1 npHBe,nemU1 ,naHHbIX MAJ1,IU1-TO<l> Macc-cneKTpOMeTpl1H B 

3KCnepl1MeHTaJlbHOH 4aCTH xopowo 6blno npl1BOJl,I1Tb paOteTHhle 3Ha4eHl111 MoneKyJUlpHblX 

HOHOB. 

B pa60Te HHor,na BCTpeYalOTC5I one4aTKI1 11 Texmi4eCKI1e oWH6KH, HO I1X 

KOnl14eCTBO He3Ha4I1TeJlbHO. 

3aMeyaHH5I HOCJlT 4acTHblH xapaKTep H He BJlI1},!IOT Ha 0611~ee nOllO'lKHTem:'Hoe 

KOTOpa5I },!Bll5leTCJI 3aKOH4eHHblM I1CCJ1e,nOBaHl1eM 11 

OTlll14aeTC5I HaY4HOM HOBH3HOM, BbInOJIHeHa Ha xopoweM 3KCnCpl1MeHTaJIbHOM ypOBHC, C 

HcnOllb30BaHHeM caMblX COBpCMeHHblX ~113HKO-XHMl1lJCCKI1X MeTO,nOB I1CClle,nOBaHI151. Pa60Ta 

oueHKI1 KaK 60JlbWOe 11 pe3ynbTaTI1BHoe 

I1CClle,nOBaHHe. ABTope~epaT 11 ny6Jll1KaUI111 ,nOCTaTOlJHO nOllHO OCHOBHble 



nOJlO)!(eHlUI )J,HCCepTaUHH, H3J10)!(eHHbIe B 2-x CTaTbSlX B BbICOKOpeMTHHrOBbIX XHMH4eCKHX 

)!(ypHaJlaX H 3-x Te3HCaX )J,OKJla)J,OB Ha Me)!()J,YHap0)J,HbIX KOH<pepeHUHSlX. 

no TeMaTHKe, MeTO)J,aM H 06beKTaM HCCJle)J,OBaHHSI, npe)J,JlO)!(eHHbIM HOBbIM HaY4HhIM 

nOJlO)!(eHHSlM pa60Ta )lMHTPHSI CepreeBH4a 

«)lH6eH30)J,HnHppOMeTeHbI: CBOMCTBa H npHMeHeHHe B CHHTe3e TeTpa6eH30)J,Ha3anOP<PHpHHOB» 

COOTBeTCTByeT nacnopTY CneUHaJlbHOCTH HaY4HhIX pa60THHKOB 02.00.03 - opraHH4eCKaSi XHMHSI 

- B 4aCTH «BbI)J,eJleHHe H 04HCTKa HOBbIX coe)J,HHeHHM», «pa3BHTHe paUHOHaJlbHbIX nyTeM CHHTe3a 

CJlO)!(HbIX MOJleKYJI». 

no CBoeH aKTyaJlbHOCTH, HaY4HoH HOBH3He, 06beMY npOBe)J,eHHbIX HCCJle)J,oBaHHH H 

npaKTH4ecKoH 3Ha4HMOCTH nOJlY4eHHbIx pe3YJlbTaTOB, npe)J,cTaBJleHHaSi pa60Ta COOTBeTCTBYeT 

Tpe60BaHHSlM n. 9 "nOJlO)!(eHHSI 0 nopSl)J,Ke npHcY)!()J,eHHSI Y4eHbIx cTeneHeH", YTBep)!()J,eHHoro 

nOCTaHOBJleHHeM npaBHTeJlbCTBa POCCHI1cKOH <l>e)J,epaUl-1H OT 24 ceHTSl6pSl 2013 r. N!:! 842, 

npe)J,bSlBJlSleMbIX K )J,HccepTaUHSlM Ha COHCKaHHe Y4eHoH CTeneHH KaH)J,H)J,aTa XHMH4eCKHX HayK, a 

ee aBTOp )J,OCTOHH npHCY)!()J,eHHSI HCKOMOM CTeneHH no CneUHaJlbHOCTH 02.00.03 - opraHH4ecKaSi 

XHMHSI. 
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