
"YTBEPlK,21,AIO" 

LI:HpeKTop <De):{epaJIbHOrO rocy):{apCTBeHHOrO 

6IO):{JKeTHOrO yt-lpeJK):{eHH5I HayKH 

I1HcTHTYTa qm3HlJeCKOH XHMHH 

qenJIaKOBOH AHaCTaCUU MUXaHJIOBHbl 


«MeTaJIJI-OpraHUqeCKUe KOOp)1.UHa~UOHHble nOJIUMepbl Ha OCHOBe aHUOHOB 


nePclnOpUpOBaHHblX apOMaTUqeCKUX Kap6oHOBblX KUCJIOT: CUHTe3, CTpOeHUe, 


a)1.COp6~UOHHble CBOHCTBa», 


npe):{CTaBfleHHYlO Ha COHCKaHHe YlJeHOH CTeneHH KaH):{H):{aTa XHMHlJeCKHX HaYK 

no CneUHaJIbHOCTH 02 .00.01 - HeOpraHHlJeCKa5I XHMH5I 

DOHCK 3cpcpeKTHBHbIX nO):{XO):{OB K nOflYlJeHHlO HOBblX MeTaJIfl-OpraHHlJeCKHX 

Koop):{HHaUHoHHbIX nOflHMepoB (MOKIT), YCTaHOBfleHHe oco6eHHOCTeH HX CTPYKTypbI H H3YlJeHHe 

a):{cop6UHOHHblX CBOHCTB 5IBfl5IeTC5I BaJKHOH 3a):{alJeH HeOpraHHlJeCKOH H Koop):{HHaUHoHHoH 

XHMHH, pellleHHe KOTOPOH 6y):{eT cnoco6cTBoBaTb HanpaBfleHHOMY YflYlJWeHmO cTa6HflbHOCTH H 

CPH3HKO-XHMHlJeCKHX xapaKTepHcTHK CPYHKUHOHaJII>HbIX MaTepHaJIOB Ha HX OCHOBe B npoueccax 

pal):{efleHH51. CJIOJKHbIX CMeceH ralOB HflH JKH):{KocTeH, KaTaJJH3e, H T.,[I,. 

LI:HccepTaUHoHHM pa60Ta lJenmu<OBoH AHaCTacHH MHxaHflOBHbI nOCB51.lUeHa palpa60TKe 

MeTO):{OB CHHTe3a HOBbIX nopHCTbIX MeTaJIfl-OpraHHlJeCKHX Koop):{HHaUHoHHbIX nOflHMepoB Ha 

OCHOBe nepcpTopHpoBaHHbIX apOMaTHlJeCKHX Kap6oHoBbIX KHCflOT, YCTaHOBfleHHe HX 

KPHCTaJIflHlJeCKHX CTPYKTYP H H3YlJeHHe a):{cop6UHOHHbIX H rH):{pOflHTHlJeCKHX CBOHCTB 

nOfl)"IeHHb]X MaTepHaJIOB. BBe):{emJe aTOMOB cpTopa B COCTaB OpraHHlJeCKHX flHraH):{OB MOKD 

5IBfl51.eTC51. OpHrHHaJIbHbIM nO):{XO):{OM ,[I,fl5I nOflYlJeHH5I nopHcTbIX MaTepmulOB, o6fla):{alOlUHx 

nOBbIllleHHOH a.u.COp6UHOHHOH eMKOCTbIO H HHTeHCHBHOCTbIO flIOMHHecueHUHH, cTa6HJIbHOCTblO B 

PalflHlJHbIX cpe):{ax H Bo):{e. HeCMOTp51. Ha OlJeBH,[I,HYIO Heo6xo):{HMOCTb HCCfle):{OBaHH5I ):{aHHoro 

Kflacca coe):{HHeHHH, CBe):{eHH51. 0 CHHTe3e, CTpYKType H CBOHCTBax MOKD Ha OCHOBe 

CPTopHpoBaHHbIX Kap6oHoBbIX KHCflOT KpaHHe orpaHHlJeHbl. TaKHM 06PalOM, ,[I,HCCepTaUHOHHa51. 

pa60Ta lJenflaKoBoH A.M. 6e3ycfloBHO aKTYaJIbHa. 
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HOBH3Ha )],aHHOrO HCCJIC)],OBaHH51 XapaKTCpH3YCTC51 CJIC)]'YIDlllHMH OCHOBHhIMH 

MOMCHTaMH: aBTOpOM BrrCpBbIC rrOJIyqCHbI H oxapaKTepH30BaHbI 20 HOBbIX MOKTI Ha OCHOBC 

2aHHOHOB (tFBDC -) H -)]'HKap60HoBOH 

2
(oFBPDC -) KHCJIOT, CTPOCHHC KOTOPbIX 6b1J10 YCTaHOBJICHO MeTO)],OM pCHTreHocTpYKTypHoro 

aHaJIH3a Ha MOHOKpHcTaJmax. B rrpOBe)],eHHbIX 3KcrrepHMeHToB orrpe)]'eJIeHbI 

OnTHMaJIbHble YCJIOBHll H nOKa3aHa K.'IIO'feBa51 POJIb H rrpHpo)],hI HCnOJIb3yeMhlx 

paCTBOpHTeJIeH B CHHTe3e )]'aHHoro KJIaCCa H3yqeHO BJIHllHHe 

)],onOJIHHTeJIbHO BBO)],HMhIX peareHTOB Ha CTeneHh KPHCTaJIJIHqHOCTH 06pa3YIOI-UHXCll MOKTI H HX 

CTa6HJIbHOCTb. KpoMe Toro, nOKa3aHa HCnOJIb30BaHHll 

nepCPTOpHpOBaHHoro aHHOHa -)]'HKap60HOBOH KHCJIOTbI )],JIll nOBhIII1eHHll 

fH)]'POJIHTHqeCKOH YCTOHqHBOCTH L(HHKOBhIX MOKTI Ha ero OCHOBe. ABTOPOM 

06HapY'lKeHa CCJIeKTHBHOCTh a)]'cop6L(H¥1 HCKOTOPhIX ncpMaHcHTHo nopHcThIX MOKTI, 

B no OTHOII1eHHIO K ra1aM H 6HHapHhIM 

ra10BbIM CMeC51M. BnepBbIe npoBe)],cHo cpaBHcHHe CeJIeKTHBHOCTH a)],cop6UHH ra30B 

H30CTPYKTypHbIMH L(HPKOHHCBhIMH MOKTI Ha OCHOBC HcqnopHpoBaHHoH H nepCPTOpHpoBamIOH 

6HcpeHHJI-4,4' KHCJIOThI H nOKroaHa HX BhICOKall H 

conOCTaBHMa51 nopHcToCTb. 

CTPYKTypa )]'HccCpTaL(HH llBJIlleTCll 06111enpHHllToH H COCTOHT H3 BBe)],eHHll, JIHTepaTypHoro 

qaCTH, onHcaHHll pe3YJIhTaTOB H HX 

OCHOBHhlX H Bh180)],OB, cnHCKa 

Pa60Ta H3JIO'lKCHa Ha 141 nCqaTHOrO TeKCTa, CO.llCP)K:HT 58 PHCYHKOB H 7 , .....,JU".u.. 

B maBC «BBc)],eHHe» aBTopOM 060CHOBaHbI aKTYaJIbHOCTb H CTenCHb propa60TaHHOCTH 

TCMbI HCCJIe)],OBaHIUI, C<POPMYJIHpOBaHa L(eJIb pa60TbI, npe)],CTaBJIeHa lIaY1:maSI HOBH3Ha H 


npaKTH'lCCKall 3H84HMOCTb, a TaK'lKe MeTO)],OJIOnUI pa60TbI. KpOMe TOro, npHBe)]'eHbI nOJIO'IKCHH51, 


BbIHOCHMhIe Ha 3alllHTY, CBe)],eHH5I 0 ny6JIHKaL(H5lX H anp06aUH5I Ha 


Pa3JIH4HOrO ypOBH5I. 


«J1HTcpaTypHhIH 0630p» OXBaTb18aeT no 82 HCTOqHHKaM H COCTOHT H3 

B3aHMo)],onOJIH5IIOIlLHX cnoc06HOCTl1 CPTOpHpoBaHHhIX 

apOMaTJil·leCKHX Kap60HoBbIX KHCJIOT, onHcalme MeTO)],OB CHHTC3a, CTPYKTYPhI H <pH3HKO

XHMlf'fCCKHX HeKOTopbIX MOKTI Ha OCHOBe ncp<PTopHpOBaHHbIX H30MepHbIX cpTaJIeBbIX 

KHCJIOT H HCCJIC)],OBaHHC Koop)]'HHaL(HOHHbIX C aHHOHa:rv~H 6H<pCHHJI-4,4' 

)]'HKap60HOBOH KHCJIOThI - KaK HaHMeHee HO nepcneKTHBHoro OpraHHqCCKOro JIHraH)],a 

)],JIll C03)],aHHll HOBbIX nU·l'p.'''''''1-vt'lurnY' 0630pa XOP0II10 

YB.H3aHbl C C06CTBCHHhIMH HaY4HhIMH H3bICKaHHllMH 
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B rrepBOH qaCTH 0630pa <lDJ1'-',n:« HMelOlllMC}I B JIHTepaType 

aTOMOB B COCTaBe JIHraH,lla Ha YCJIOBIH! rrpOBe,lleHHSI CHHTe3a MOKD, 

CTpyKTypy 06Pa3YlOlllHXC}I KOOp,llHHaUHOHHbIX COC.lllmeHHH, HX cTa6HJIbHOCTb }! <PYHKUHOHaJIhHbIC 

CBOHCTBa. 

qaCTb JIHTepaTypHOrO rrOCB}lllleHa nO,llp06HOMY OnHCaHHlO 

MOKD Ha OCHOBe aHHOHOB <pTaJIeBhIX KHCJIOT. 

aBTopOM y,lleJIeHO oc060e BHHMaHHe orrHcaHHIO Pa3JIHqHbIX CHHTCTHqeCKHX rrO,llXO,llOB ,llIDI 

HarrpaBJIeHHOrO rronyqeHH5I KaK CJIOHCTbIX, TaK H rrOJIHMepOB Ha 

OCHOBe rrep<pTopHpOBaHHbIX KHCJIOT B 3aBHCHMOCTH 01' pacnOJIO)KeHH5I 

<PYHKUHOHaJIhHbIX Kap60KCHJIbHbIX rpynn. KpOMe 1'01'0, a,llCOp6UHOHHhIe 

xapaKTepHcTHKH MOKD pa3JIwmoro H oueHeHa HX ceneKTHBHOCTb rro OTHOIIIeHHIO K 

ra3aM H rocTeBbLVI no C MOKD Ha OCHOBe He<pTopHpOBaHHbIX 

aHaJIOrOB. 060611WHHe HMCIOIUHXC5I JIHTepaTypHbIX ,llaHHbIX rrC3BOJIHJIO aBTOpy 

nepcneKTHBHOCTb HCnOJIb30BaHHSI MOKD Ha OCHOBe rrep<pTopHpOBaHHbIX 

JIHraH,llOB B KaqCCTBe 3<p<pCKTHBHhIX H o:JI<H,llaeMYIO 

rH,llpOJIHTHqeCKYIO npH 06Pa30BaHHH MOKD BbICOK03ap5IL(HbIMH KaTHOHaMH 

MeTaJIJIOB. 

B TpCTbeH qaCTH 0630pa HMelOIUHecSI B rru'rp''''>l'1'V!'"'P HeMHOrOqHCJIeHHble 

,llaHHbIe 0 MeTO,llaX rrOJIyqemUI H <pH3HKO-XHMHqeCKHX CBOHCTBax KOOp,llHHaUHOHHbIX COe,llHHeHHH 

Ha OCHOBe HaHMeHee H3yqeHHOH nep<PTOpHpOBaHHOH 6H<peHHJIA,4'-,llHKap60HOBOH KHCJIOTbI. 

aBTopOM aHaJIH3 HMeIOIUHXC5! JIHTepaTypHhIX ,llaHHbIX H HX 

H3JIO)I(eHH5I n03BOJI5IeT COCTaBHTb nOJIHOe BneqaTJIeHHe 0 COBpeMeHHOM COCT05lHHH 

B ,llaHHOH 06JIaCTH H ,llOnOJIHHTeJIbHO aKTyaJIhHOCTb TCMaTHKI1 ,llHCC!;P1:a 

4errJIaKOBOH 

B rJIaBe 2 qaCTh» rrpHBe,lleHbI ,llaHHble 06 HCrrOJIh3yeMbIx 

MeTO,llHKH CHHTe3a KOOp.lllmaUHOHHbIX COe,llHHeHHH, a TaK)Ke KPHCTaJIJIOrpa<pl-p-I.eCKHC 

xapaKTepHCTHKH H ,lleTaJIH peHTreHOCTpYKTYpHOro 

nOJIyqeHHbIX aBTopOM HCnOJIb30BaJIHCh MeTO,llhI 

aHaJIH3a, TaKHe KaK ilK cneKTpOCKOnH51., TepMorpaBHMeTpl14eCKHH H 3JIeMeHTHhIH aHaJIH3, MeTO,ll 

aHaJIH3a Ha H rropHcToH CTpyKTyphI 

06pa3UOB rrpoBo,llHJICS! C HCnOJIh30BaHHeM MeTona ancop6uHH ra30B rrpH Pa3JIH4HhIX 

,llaBJICHHSIX H 

«Pe3YJIhTaThI H I1X H3JIO)KeHa Ha 47 H COCTOHT H3 7 

B Ka)KJlOM H3 KOTOPblX 110CJIe,llOBaTeJIbHO pCmalOTC51. 3a.na4H, rrOCTaBJICHHbIC 

nJUI nOCHDKeHH5I ueJIH 3.1 nOCB5!IUeHbl 06cY)KJleHHIO nOHCKa OnTHMaJIbHbIX 
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CHHTe3a H MOKIT, CIPOpMHpOBaHHbIX npH B3aHMOAeHCTBHH KaTHOHOB 

cKaH.uH5I(III) H aHHOHOB TeTpalPTOpTepelPTaJIeBOH KHCnOTbI onHcarLl7 51 HX 

CTpoeHH~ H a.ucop6UHOHHbIX CHHTe3HpOBaTb H CTpyKTypHO 

7 HOBbIX Koop.uHHaUHoHHhIX Ha OCHOBe TeTpalPTopTepelPTaJIeBOH 

KHcnOTbI, KaTHOHbI cKaH.uH5I(III). IToKa3aHO, qTO Te).1nepaTypbI 

peaKUHH, peareHTOB H npHpo.ubI paCTBopHTelliI 

BnH~IOT Ha TOnOnOrHlO 06pa3yIOIUHxC5I 1 Ha 

OCHOBaHHH npe.unQ)KeH cnoc06 mOO).1HOOB;aJ 

CnO)KHorO CKaH.uHeBoro B cnOHCTOM MOKIl 6 H B03MO)KHOCTh 

nonyqeHH5I KapKacHoro THna MOKIT 7 npH .u06aBneHHH B 

peaKUHoHHYIO cpe.uy B KaqeCTBe Te).1nnaTa. 3TOM, aBTopoM OTMeqaeTC5I nerKOCTb 

'1e(;KOH lPa3bI MOKIT 7 B MOKIT 6 npH 06pa3ua BO Bna)KHhIX 

ycnoBH~X. KpoMe Toro, aBTopOM Hccne.uOBaHa XHMHqeCKa~ YCTOHqHBOCTh 

B KHcnhIX H IUenOqHbIX BO.uHbIX paCTBopax. OTMeTHTh no.uP06HOCTh H 

onHCaHH5I KpHCTaJInH'1eCKHX 

nonHMepOB. nonHoe OTCYTCTBHe CXO)l(eCTH 

CTpyKTyp coe.uHHeHHH 1-6 B cpaBHeHHH C CKaH.uHeBbIMH MOKIT Ha OCHOBe aHHOHOB 

HelPTopHpOBaHHOH TepeIPT&leBOH KHcnOThI, qTO MO)KeT 51BlliIeTC5I cne.uCTBHeM Hcnonb30BaHHH 

60nee )KeCTKHX ycnoBHH CHHTe3a, .unH CHHTe3a MOKIl C neplPTOpHpOBaHHbIMH 

amUIOraMH. HecoMHeHHbIH 

KapKaCHoro nonHMepa .ue).10HCTPHpYIOIUHe coxpaHeHHe CTpyKTyphI aKTHBHpoBaHHoro 

o6pa3ua H I-Ivu.ruv N2 77K. 

H HX o6cY)I(,lJ.eHHe» .uonOnH5IIOT .uaHHble 0 no.uxo.uax K nonyqemllO, 

CTpyKType H <pH3HKO-XHMHqeCKHX xapaKTepHcTHKax a6comoTHo HOBOH cepHH MOKIT, 

KaTHOHaMH UHHKa H aHHOHal\1I1 oKTa<pTop6HlPeIIHn-4,4' -.uHKap60HOBOH KHcnOTbI 

OrpoMHbIH 06beM A.M. no 

onTHMalhHhIX ycnoBHH n03BonHn aBTOpy BnepBble nonyqHTb 13 

HOBhIX nonHMepOB pa3mlqHOrO cTpoeHlul 8-20. IloKa3aHo, '({TO H3 

B 06pa30BaHHH HOBhIX npHpo.ua HCTO,({HHKa UHHKa. 

pe3ynhTaT nonyqeH aBTopOM npH aHaJIH3e .uaHHbIX peHTreHOCTpYKTypHoro 

aHalH3a MOKIT 13. 06HapY)KeHO, '({TO nomIMep vvJ-,.... v/"'u 

THn Ky60H.uaJIbHOrO 6nOKa, KOTOPhlH OKa3aJICH nepBhlM H nOKa 

npHMepOM .un5:1 MOKIl Ha OCHOBe mlraH,lJ.OB, co.ueP)l<aIUHX 

rpynnhl. KpOMe Toro, aBTopOM OT).1eqaeTC5I HaJIH,({He KOOp.uHHaUHH KaTHOHOB 

UHHKa B COCTaBe 60nbIlIHHCTBa nonyqeHHhIX MOKrI .uaHHoH cepHH B 

http:mlraH,lJ.OB
http:npHpo.ua
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CHHTe3e paCTBOpHTeJleH. HeCMOTP5I Ha TeH,lJ,eHUHJO 06pa30BaHHSI ,lJ,JlSl ,lJ,aHHOrO :'(JlaCCa 

npeHMyrueCTBeHHO CJlOHCThIX KOOp,lJ,HHaUHOHHhIX nOJlHMepOB aBTOpy Y,lJ,a.l0Ch YCJlOBH5I 

,lJ,JlSl nOJlY'-IeHHSI KapKaCHhlX CTPYKTYP MOKI1 19 H 20 3a C'-IeT HCnOJlh30BaHH5I ,lJ,OnOJlHHTeJlhHhIX N

,lJ,OHOPHhIX rrHraH,lJ,OB ,lJ,rr5I CBSl3hIBaHH5I CJlOeB. Oco6eHHocThJO CTpOeHH5I ,lJ,aHHbIX KapKaCOB 51BJl5reTC5I 

HaJIWme B3aHMonpopOClllHX CTpyKTYp. CJle,lJ,yeT OTMennh ne,lJ,aHTWlHOCTh H HacToH4HBOCTh 

,lJ,HCCepTaHTa B nOnhITKaX norrY'-IeHHhIX COe,lJ,HHeHHH Ha6opoM 

CPH3HKO-XHMH'-IeCKHX MeTO,lJ,OB aHaJIH3a npH KpaHHeH MHorHX H3 HHX. ABTopoM 

HCCJle,lJ,OBaHhI a,lJ,COp6UHoHHhle MOKTI 14-19 H ,lJ,OKa3aHO coxpaHeHHe 

nopHcToCTH 06pa3UOB npH rOCTeBblX MOJleKyrr. Toro, nOKa3aHO, '-ITO Ha 

,lJ,Ba)K,lJ,hl B3aHMonpopOCIIlYJO CTPYKTYPY 19, nOJlHMep 

l'TT,rvvw,pu K a30Ta npH 77K, a MOKI1 17, KaHaJIaMH 

pa3MepOM ~18A, XOPOillO H H HecoMHeHHhIM ,lJ,OC1:0HHCTBOM pa60ThI 

51BJ15IeTC5I npO,lJ,eMoHcTPHpoBaHHa5I aBTopoM cerreKTHBHOCTh a,lJ,COp6UHI1 no cpaBHemlJO C 

UHl(JlOreKCaHOM KOOp,lJ,HHaUHOHHhIM nOJlHMepOM MOKI1 19, '-ITO MO)KeT OKa1aThC5I 

MHorHX BmKHhIX rrD~)m~CCOB. 

Ha 3aKJlJO'-IHTeJlhHOH CTa,lJ,HH BhII10JlHeHH5I HCCrre,lJ,OBaHH5I 

A.M. HCCJle,lJ,OBaHH5I BJlH5IHH5I aTOMOB cpTopa B COCTaBe 

a,lJ,COp6UHoHHhle CBOHCTBa Ha rrpHMepe CHCTeMhI 

rrOJlHMepOB CeMeHCTBa CcpOpMHpOBaHHoro rrpH B3aHMO,lJ,eHCTBHH aHHOHOB 

HecpTOpHpOBaHHOH H OKTacpTopHpoBaHHoH 6H<peHHJl-4,4'-,lJ,HKap6oHoBOH KHCJIOThI C KaTHOHaMH 

UHPKOHH5I(IV). TIocJle npOBe,lJ,eHHhIX MHorO'-IHCJleHHhIX 3KcnepHMeHToB no onpe,lJ,eJleHHJO 

onTHMaJIhHhIX CHHTe3a MOKI1 UiO-67-FS aBTOpO:M nOKa3aHO, lITO 

nopHCTOCTH ,lJ,aHHOrO MOKTI npeBOCXO,lJ,5IT ony6JIHKOBaHHhle 3Hat leHH5l npH coxpaHeHHH 

BhICOKOH CTa6HJlbHOCTH H rH,lJ,pocpo6HOCTH. 

COfJ1aCYJOTC5l Me)K,lJ,y C060H, TaK '-ITO ,lJ,OCTOBepHOCTh pe3yrrhTaToB pa60ThI H 

OCHOBHbIX BhIBO,lJ,OB He BbI3hIBaeT BhIBO,lJ,hI nOJlHO H '-IeTKO 

OCHOBHhle ,lJ,OCnDKeHI151 ,lJ,HCCepTaUHOHHoro HCCrre,lJ,OBaHH5I '1enJ1aKOBOH A.M. 

p ....·wnrT 143 HaHMeHOBaHH5I H ocpopMrreH comaCHO 

BhIIlorrHeHO CrrO)KHOe, J10rW'IeCKH 060CHOBaHHoe HCCrre,lJ,OBaIIHe, B XO,lJ,e npOBe,lJ,eHH5I 

KOToporo ,lJ,HCCepTaHT nOKa3aJI BhICOKonpocpeCCHOHaJIbHhIM cnoco6HhIM CTaBHTh H 

....""YTT"OrL CJIO)KHhle 

Heo6xo,lJ,HMO HeKOTophle BonpochI H B03HHKIIlHe npH 

03HaKOMrreHHH C pa60TOH: 

TIPH norrY'-IeHHH MOKTI 1 npOBO,lJ,HrraCb peaKUHOHHOH CMeCH B 

npH nOCTeneHHOM YBerrw,leHHH 'TP1\RTTP ...."',.,.·unlLT OT 60°C Jl,O 1 B 
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aBTopOM Bbl,[(eneHbI COe,ItHHeHlUI, co,nep)Kalll;Me npO,nyKT LJ:aCHrLJ:HOrO 

,neKap6oKCMnMpOBaHMH TeTpa<jJTOpTepeqJTaJ1eBOH KMCnOTbI. TIPM ::ITOM, B nMTepaTypHOM o630pe 

no,nLJ:epKMBaJ10Cb, LJ:TO nOBblrneHMe nT~'''''''''T''nLT KpaHHe He)KenaTenhHO MMeHHO M3-3a B03MO)KHbIX 

npoueCCOB ,neKap6oKCMnMpOBaHMH nMraH,na. nM coe,nMHeHMH 1 

M npOBO,nMnaCb nM ,naHHaSI peaKUM5I TOnbKO npM 60 MnM HM)Ke BO M36e)KaHMe 

He)KenaTenbHbIX n060LJ:HbIX npoueccOB? npOBo,nMnaCb, Ha6mo,naJ10Ch nM 06pa30BaHMe 

KaKoro-nM60 KpMCTaJ1nMLJ:eCKOrO npo,nYKTa? B onMcaHMM MeTo,nMKM CMHTe3a coe,nMHeHM5I 1 

BbIXO,n npo,nYKTa, XOT5I nerKO OT,nenMMbI OT oca,nKa». TIo,nTBep)K,naJ1aCb 

nM O,nHO<jJa3HOCTb <jJpaKUMM? I1cnonb30BaJ1MCb nM ,nononHMTenbHbIe <jJM3MKO

XMMMLJ:eCKMe MeTo,nbI aHaJ1M3a ,IIn5I no,nTBep)K,neHM51 COCTaBa 06pa3ua? 

TIpM nonYLJ:eHMM MOKTI 3 M 4 06pa3yeTC5I Cl\1eCh <jJa3. MO)KHO nM KaKMM-J1l160 cnoco60M 

onpe,nenMTb COOTHorneHMe 06Pa3Yl:OIlU1XC5I Koop,nl:1HaUMOHHhIX nOn11MepoB? 

MOKTI 9-12 oxapaKTepmoBaHhI TonhKO MeTO,IIOM peHTreHocTpYKTypHoro aHaJ1M3a Ha 

MOHOKpMCTaJ1nax. B03MO)I<H0 nM BhIXO,IIa 

nM oxapaKTep1130BaHHa.Sl <jJa3a OCHOBHOH? 

TIP11 ormcaHM11 nC'L(Vrr·CT paCCTO.SlH115I M-O M Sc(III) 11n11 

Zn(IJ)). C aHaJ10mLJ:HhIMM B ,npymx 

C<jJOpMHpoBaHHblx npM Kap60KC11-3aMelll;eHHoro OpraHHLJ:eCKOrO nI1faH,IIa H 

YKa3aHHbIX KaT110HOB MeTaJ1noB? bhIJ10 6bl )KenaTenhHO npOU11T11pOBaTb HeKoTopble 

no,nTBep)K,IIafOIl~He ,naHHoe cpaBHeHHe. 

TIPM a,ncop6UMOHHhIX MOKTI 7 nocTynMpyeTc.s:J rOCTeBbIX 

MoneKyn 6eH30na H3 nop KapKaca C O,IIHOBpeMeHHhL\1 H3MeHeHHeM KpMCTaJ1nHLJ:eCKOH CTpyKTyphI 

LJ:TO nOllTBep)K,IIaeTC5f HeCOBnaneH11eM nOnO)f(eHH5I pe<j>neKcoB ,lJ,JI5I paCC'IH'raHHOH H 

nopOllIKOBhIX ,IIMQpaKTorpaMM. 3TOM, ,IIm! nOJIHMepa 

15, KOTOPhIH TaK)Ke co,nep)K11T rOCTeBhle MoneKynbI B Hap5f,ny C aKCHaJ1bHO 

KOOp,nHHHpoBaHHbIMH K KaTHOHaM UHHKa B Y3nax 

HeCOBna,neHHe ,naHHbIX P<l>A ,IIn5I paCCLJ:HTaHHOH 11 3KcnepHMeHTaJlhHOH 

O,nHaKo, B ,IIaHHOM cnyLJ:ae HeCOBna,neHMSI 06b.s:JCH5fl:OTC5f rOCTeBhIX 

aueTOHMTpMna. KaK ,nOKa3hIBaJ10Cb MoneKyn 11MeHHO ;J:aHHoro 

TaK)Ke OTMeT11Th, 'Y:TO pacXO)I(,neHMe B ,IIaHHbIX ::meMeHTHoro aHaJ1I1:m Ha cO,IIep)KaH11e 

yrnepO,IIa B COCTaBe ,IIaHHbIX MOKTI ,IIOnycTMM}'lO ,IIaHHOrO 

MeTO,IIa, LJ:TO MO)KeT npe,IInOnaraTh HeTOLJ:HOCTb B onpe,neneHHH COCTaBa 

nOn11MepOB 7 H 15. 

TIpoBO)lHnOCh nH onpe,IIeneHMe TOnOnOr11LJ:eCKMX THnOB KOOp,II11HaUHOHHhlX 

nonHMepoB B nporpaMMHoM naKeTe ToposPro? I1cnonb30BaH11e )J:aHHoH nporpaMMbI, B03MQ)KHO, 

http:oxapaKTep1130BaHHa.Sl
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n03BOrrHrro 6bI TonOrrorWleCKHe aHMOrH MOKI1 Ha OCHOBe HcqnopHpoBaHHbIX 

npOH3BO)lHbIX npH HX C MOKI1, norrY4cHHbIMH B )laHHOH 

CrrC)lYCT OTMeTHTb MHHHMMbHoe KorrH4CCTBO OnCqaTOK H HCY)la4HbIX Bblpa)KCHHH B 

TCKCTC )lMCCCpTaUMM. HanpMMcp, CTMrrMCTMqCCKM HCY)la4HOH npC)lCTaBrrSIeTCSI <ppa3a Ha 

43, r)le .•. npMBO)lMT K ... )lnMHHbIC TOHKHC . H nDH31V1a'fW-ICC:Kl1[e 

KpHcTMrrbI 

59 o IIHf60IIH 0 0603HaLIeH MOKI1 

MOKI12. 

BOCnpH5ITMSI HarJUl)lHeC 6hIJ10 6bJ PHCYHKH 1 a TaK)J(C Bce 

nopoIIIKoBbIC )lH<ppaKTorpaMMbI B I1pMnO)KCHHH, B raMMC. 

xapaKTep H He BrrH5IIOT Ha npeKpaCHoe 

Bne4aTrrCHHe 0 pa60Te. I1pHHUHnHMbHbIX no HeT. 


I10rryqeHHble npH BbITIOrrHeHHH OCHOBHhle pC3yrrbTaTbI npOIIIrrH IIIHpOKyIO 


anp06aUHIO KaK B neLJaTH (ony6rrHKoBaHo 4 CTaTbH B H3 

H3)laHHH), TaK H B 

(12 TC3HCOB )lOKrra)lOB). nOJ1HOCTbIO 

CO)lep)KaHHe npOBe)leHHOrO HCCrre)lOBaHH5I. 


I10rrYLJCHHble pe3yrrbTaTbI MO)J(HO pCKOMeH)lOBaTh )lJUI Hcnorrb30BaHH5I B HaYLJHbIX HPIJ'T't"'" 


B 06rracTH XHMHH: 06ruCH H XHMHH HM. 

KypHaKoBa MocKBa), :meMeHToOpraHHLJeCKOH XHMHM HM. 

HeCMeSIHOBa PAH (r. MocKBa), POCCHHCKHH XMMHKO-TeXHOrrOnILJeCKMH MM. )l.11. 

(r. MOCKBa), fOCY)lapCTBeHHbIH 

focY)lapCTBeHHbIH YmmepCMTeT (r. 

YHMBCpCHTCT (r. 

I1BaHOBO), HapO)lOB MOCKBa), POCTOBCKHH 

f ocy)lapCTBCHHbIH H )lp. 

PC3IOMMPY51 BbIIIIeM3rrO)KeHHOe, 3aKrrIOLIMTb, 4TO pa60Ta 

lfP1JU'\fTr\ HaYLIHO-KBMH<pHKaUllOHHYIO npH""aIANT"LJenrraKoBOH A.M. 

BbITIOrrHCHMM YCTaHOBrrCHhI onTHMMhHhle ycrroBH5I M 3aKOHOMCPHOCTM CMHTe3a cepMM 

HOBbIX KOOp)lMHaUMOHHhIX norrMMcpOB Ha OCHOBe 

nep<PTopMpOBaHHbIX Kap60HOBbIX Kl1CrrOT CTpOeHM5I, 4TO 5IBrr5IeTC5I Ba)KHbIM BKrra)lOM B 

<PYH)laMeHTMhHbJe 3HaHM5I B 06rraCTM KOOp)lMHaUHOHHOH H cynpa"'lOrreKyrr5!pHOH XHMHH H MO)l{eT 

cnoc06CTBOBaTb HanpaBrreHHOMY HOBhIX 

KOHTporrHpyeMhIMH Pa60Ta BbITIOJ1HeHa Ha BhICOKOM no aKTyarrbHocTM 

nOCTaBneHHOH 3a,n:a'-IH, HOBH3He H ,n:OCTOBepHOCTH nOJIyqeHHhIx nOJIHOCTbIO 

C 
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COOTBeTcTByeT BCeM Tpe6oBaHH5IM, rrpe,llb5IBJUIeMhIM BAK K KaH,llH,llaTCKHM ,llHCCepTall,H5IM, 

COOTBeTCTByeT rr. 9 «TIOJIO){(eHH5I 0 rrOp5I,llKe rrpHcY){(,lleHH5I Y4eHhIX cTerreHeH», YTBep){(,lleHHOrO 

rrOCTaHOBJIeHHeM TIpaBHTeJIhCTBa POCCHHCKOH <l>e,llepall,HH N2 842 OT 24 CeHT5I6p5I 20l3 , a aBTOp 

pa60ThI - 1.J.errJIaKOBa AHaCTaCH5I MHXaHJIOBHa - 3aCJIY){(HBaeT rrpHCY)f(,lleHH5I HCKOMOH Y4eHOH 

CTerreHH KaH,llH,llaTa XHMH4eCKHX HayK rro Crrell,HaJIhHOCTH 02.00.01 - HeopraHH4eCKa5I XHMH5I. 

OT3hIB Be,llymeH opraHH3all,HH Ha ,llHCCepTall,HIO qerrJIaKOBOH AHacTacHH MHXaHJIOBHhI 

«MeTaJIJI-OpraHH4ecKHe KOOp,llHHall,HOHHhle rrOJIHMephI Ha OCHOBe aHHOHOB rrep<pTopHpoBaHHhlx 

apoMaTH4ecKHx Kap6oHoBhIX KHCJIOT: CHHTe3, CTpoeHHe, a,llCOp611,HOHHhle CBOHCTBa» o6cY){(,lleH H 

YTBep){(,lleH Ha 3aCe,llaHHH KOJIJIOKBHYMa JIa60paTopHH HOBhIX <pH3HKO-xHMH4ecKHx rrp06JIeM rrpH 

CeKll,HH «<l>H3HKOXHMH5I HaHO- H cyrrpaMOJIeKYJI5IpHhIX CHCTeM» Y4eHoro COBeTa M<l>X3 PAH 

(rrpoTOKOJI N2 2 OT 22 5IHBap5I 2020 r.). 

OT3hIB COCTaBJIeH: 

CTapwHM HayqHhIM COTPY,llHHKOM 

JIa6. HOBhIX <pH3HKO-xHMH4ecKHx rrp06JIeM 

<l>r5YH I1HcTHTYTa <pH3H4ecKoH XHMHH H 

3JIeKTpOXHMHH HM. A.H. <l>pYMKHHa 

POCCHHCKOH aKa,lleMHH HayK, K.X.H. IOJIHeH IOpheBHoH EHaKHeBoHC#~ 

« 0.0 » MapTa 2020 r. 

119071, MocKBa, JIeHHHcKHH rrpOcrreKT 31, 

E-mail: yul ia.nakieva@ gmail.com 

TeJI . +74959554874 

Be,llymHM Hay4HhIM COTPY,llHHKOM 

JIa6. <pH3H4ecKoH XHMHH cyrrpaMOJIeKYJUlpHhIX CHCTeM 

<DfEYH I1HcTHTyra <DH3H4ecKOH XHMHH H 

3JIeKTpOXHMHH HM. A.H. <l>pYMKHHa 

POCCHHCKOH aKa)J,eMHH HayK, ,ll.X.H . CO<pHeH JIhBOBHOH CeJIeKTOp 

« 0..2.- »MapTa 2020 r. 

119071, MocKBa, JIeHHHcKHH rrpocrreKT 31, 

E-mail: sofs@list.ru ~~ 
TeJI. +74959554408 ~ ~ 

TIO.llIlHCh PYKH EHaKHeBoH 10.10. H CeJIeKTOp c.JI. y,llOCTOBep 

Y4eHbIH: ceKpeTapb I1<DX3 PAH, K.X.H. 

mailto:sofs@list.ru
mailto:yulia.nakieva@gmail.com
http:02.00.01

