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MIPC/ICTABICHHYIO HA COUCKAHHE CTEIICHH JOKTOPa XMMHUYECKHX HaYK 110 crenuaisaocta 02.00.08 —

XHMHA 3JIEMEHTOOPraHMYEeCKUX COeJMHEHHH

B nuccepranuonsoit paboTe 0600IIEHBI pe3yIbTaTEl HAYYHBIX HCC/IEJOBAHUH, IIPOBEICHHBIX
E.D. Benoromnoso#t B Teyenue mociaeauux 20 JeT Mo psAay BONPOCOB, KACAKOIINXCS I€OMETPHH H
CIICKTPOCKOIMYECKAX I1aPaMETPOB KaK CBOOOJHBIX, TaK M COJbBATHPOBAHHBIX MONEKY] psiia
KPEMHHHOPraHHYCCKUX — COeMMHEHHH. Bce HM3ydeHHBIE MOIEKYIEI  cojepkar tbopmanbHO
IE€HTAaKOOP/IMHUPOBAHHBI aTOM KPEMHHA H JUIS MX 0003HAYEHMS IPUMEHSIOTCS TAKHe HA3BAHHS
KaK — «COCIMHEHHMS THIEPBAICHTHOIO KPEMHHS», «COSIHHCHHS TIHMIEPKOOPIMHHPOBAHHOIO
KpemHus» 1 Ap. Ocodoe MecTo B paboTe 3aHUMAET UCCIEAOBAHUE CHIATPAHOB — OJHOTO U3 HEPBBIX
KJIaCCOB TakvX COEJMHEHMH, KOTOPBIM OblIa NOCBSAMIEHa OTAENbHas MOHOrpadus, rie ObLIH
OTHCAHbI B TOM YHCIIE M OT/ETBHBIC aCleKThl UX MPaKTHYECKOIo IpHUMeHeHHs. JIPYTHM Kiaccom
COENMHCHUH, KOTOPBIH Takke OBLT IOBOJIBHO MOJAPOOHO M3ydeH, sBusiorTes O-Si-xelaTHble
KOMIUTEKCEI. CTOMT YNOMSHYTh, 4TO cuiaTpadbl u O-Si-XelaTHble KOMIUIEKCH OBUTH OOBEKTAMU
BcecToporHero usydenus 8 MIPMX CO PAH u uMeHHO y4eHBIMH 3TOTO MHCTHTYTa GBUT IIOTyYeH
OTPOMHBI MAaCCHB CIEKTPOCKONMYECKHX JAHHBIX 110 3THM COEJMHEHHAM. BOIBIIHHCTBO
COETUHEHHH YIIOMSHYTBIX KJIACCOB 00Pa3yloT MOHOKPHCTAILIBL, IIO3TOMY CTPOCHHE HX MOJIEKYJI B
TBEP/IOM Tejle OBUIO OXapaKTEpH30BaHO, Dojlee TOro, MIL TPeX CHIATPAHOB H3ydeHa CTPYKTypa
CBOOO/IHBIX MOJEKYT (K COXANEHHIO, I |-METHICHIATpAHA IOTPElIHOCTH OTIpe/Ie/IEHUS
MEKAaTOMHBIX ~ DAacCTOSHHMH OYCHb BBICOKHE). B  OCHOBHOM Bech OrpOMHBII MAacCHB
CIEKTPOCKONHUYECKUX M CTPYKTYPHBIX JAHHBIX [0 cuiarpaHaM H O-Si-XeJaTHBIM KOMILIEKcaxX ObLT
HaKOILIEH yke K cepeauHe 90X rofoe MpoILIOro BeKa, MPUMEPHO K TOMY BPEMEHH, KOIIa OBLIH
HAIIUCAHBI IIEPBBIC CTATHH, IIOJIOXKEHHBIC B OCHOBY IaHHOH JHCCEpPTAlMOHHON paboThl. OCHOBHEIE
IPHHIHIIEL, ONPEACIIIONIHE CTPOEHHE 00BEKTOB JUCCEPTAIIHOHHOIO UCCIISIOBAHMS M B3aHMOCES3h
MCKIY TEOMETPHEH HX MOJIEKYJ C COOTBETCTBYIOUIMMH CIEKTPOCKOIMYECKHMH MapaMeTpaMH,
HECOMHCHHO, HYXJAIHCh B OCMBICICHHH. OTO CHENAI0 aKMYyaibHOW DPACCMATPHBACMYIO
JOHUCCEPTALMOHHYIO padoTy. Ilo cyTH, eHMHCTBEHHBIM METOOM, IO3BOJISIOMINAM HAHOOIEe TOIHO
PacKphITe  B3aMMOCBA3b CTPYKTYPBI H CBOMCTB, B CIy4ae MalbIX MOJIEKYT SBIIAIHCE

KBaHTOBOXMMHYECKHE pPacyeThl, BO3MOXHOCTH KOTOPBIX B IIOCIEAHHE [OBa JIECATHICTHS



MHOTOKPAaTHO BBIPOCTH. boiee TOro, TH METO/bI NO3BOJAIOT CAENATh [POTHO3 CTPOSHHA H
CIICKTPOCKOINMYECKUX MapaMeTPOB THIIOTETUYECKUX KaTHOH- H aHHOH-PAIUKAIOB PAHEe H3BECTHEIX
COCNIMHEHHH, a TAKKE MOJNEKYI, KOTOPbIE €lle HE ObLTH CHHTE3HPOBAHBI, H ITOMY aBTOP padoTsI
TIOCBATH/IA [IBE ITOCIIE/THHE ITIaBEI CBOEH padoTHI.

Cuarpansl OBUTH 00BEKTOM KBAHTOBOXHMHYECKHX HCCIIEOBAHHMN ¢ 70-X rONOB IPOIILIOTO
BeKa (HAlpUMeEp, JaKe B OJHOMMEHHOH MOHOrpaQuu yxe OBUTH IPHBEICHLI IIEPBBIE pPaCYETHEIE
naHHele). bomee Toro, camo pasBuTHE KBAHTOBOXMMHYECKHX METOJOB MOJYKHO IIPOCIIEIUTE Ha
IIpUMEpE KBAHTOBOXHMUYECKHX PacieTOB CHJIATPAHOB (OT NEPBBIX pacdeToB MeTogoM CNDO B 70-
X TOMax HpOIITOro Beka JI0 METOMA CBA3aHHBIX KIIaCTCPOB B MEPBOH JIeKale HBIHENIHErO BEKa).
Iomysmmnupudeckne MeToasl ©  Meron Xaprpu-Poka NPHHIMOMATEHO HE  O3BOISUIH
BOCIIPOM3BECTH F€OMETPHIO CHJIATPAHOB B ra30BOH (hase, M TOJIBKO MOSBIEHHE JOCTYIIHLIX METOIOB
TeOpUH (PYHKIMOHANA IIOTHOCTH IO3BOIMIO YIyYIIHTH COOTBETCTBHE MEXJ1y 9KCIIEPUMEHTOM H
pacueToOM C NpPHEMJIEMBIMH 3aTpaTaMH BBIYHCIUTENBHBIX PECYpPcoB. Jliisi CHEKTPOCKOMHYECKHX
NapaMeTpoB, OCOOEHHO B Clly4ae MOJEKYI C OTKDBITBIMH O0OOJIOYKAMH, HEOOXOTIMO yxKe
MPUBJICYEHHE IIOCTXAPTPU(POKOBCKHX METONOB. B nmTeparype OmyOIHKOBAHO MOBOIBHO MHOIO
IIPUMEPOB  KBAHTOBOXUMHYECKUX — HCCNICJOBAHHH T[EOMETPHM  MpPOCTEMIIMX  CHIATPAHOB.
BONMBIMHCTBO M3 HUX CHCTEMATHYECKOTrO XapakTepa He HOCHIIO W He CTABHJIO CBOEH MENbIO HAMTH
ONTUMAILHOE TEOPETHICCKOe NPUOIMKEHHE 171 HanboIIee TOYHOrO BOCIIPOH3BEICHHS FEOMETPHH
MOJIEKYII CHJIaTPaHOB B ra3oBoii (ase. Takas 3a1aya ObLIa IIOCTaBIEHA W PENICHA aBTOPOM JAHHOH
pabotel.  bBomee ciokHON 3ajadeil SBISETCA MPOTHO3HPOBAHHE CTPYKTYPhl COCTHHEHMH
TUNICPKOPIMHUPOBAHHOIO KPEMHHS B PACTBOPE, IIPHIEM TaKMM 00pa3oM, 4To MOTyYEeHHBIE TaHHbIE
coyeTanuch Obl ¢ maHHBIMH SIMP B pactBOpax. B nesnom, 3Ta 3aj1aua Takxke GbLIa pemeHa. Emie
Oosiee CIIOXKHBIM OKA3a710Ch NPUMEHEHHE KBAHTOBOXHMHYECKHX DACYETOB s HHTEPIIPETALHH
JaHHBIX (OTOSIEKTPOHHOM crexkTpockomun (®DC) u cmektpockomus DIIP. Y B 3TOM ciaydae
aBTOPY YAAlOCh IONYYUTE HEMPOTHBOPEUHBOE 00bsAcHeH e TaHHbIX PIC u DIIP. Takum o6paszonm,
oneHka  5(Q(QEKTHBHOCTH  pa3/MYHBIX  pAaCUETHBIX  METONOB  JUIA BOCIIPOU3BEIEHHS
SKCHICPUMCHTATBHEIX CTPYKTYPHBIX H CHEKTPOCKONUYECKHX JaHHBIX CHIIATPAHOB (B TOM YHCIIE HX
aHMOH-PAZHKaOB), O-Si-XeNaTHRIX KOMILIEKCOB U HX IPOU3BOIHBIX, TPOTHO3MPOBAHHE CTPYKTYPBI
M CBOHCTB €Ille HE CHHTE3MPOBAHHBIX COCIMHEHHH THIEP- H THIIOKOOPIHHHPOBAHHOIO KPEMHHS
COCTaBHJIO HAYYHYIO HOSU3HY TAHHOM PabOTEL.

Bo BBenennu aBTopoMm GbuUH 0603HAYEHE! LeIH paGoOTH! ¥ TOCTABIEH P 3314, OIMHCAHHIO
PCIICHHA KOTOPBIX TOCBSIICHEI IJ1aBbl 2-8.

IlepBo#t raBo¥l JMccepTaliM SBISETCS TMTEPATYPHBIA 0630p, KOTOpBIA, HECMOTPSI Ha €ro
HeOONBIOH 00beM, B IIEIOM JaeT HHGOPMAIMIO 00 OBIIEM COCTOSHHH HayKH B Tex 00JacTsx,

KOTOPBIC KacarOTCsA IIOCTABJIEHHBIX B JHCCEpTALMH 3a7ad. Ocoboe BHEMaHue YACICHO OIIHCaHHIO



MOJIe/IeH XHMHYECKOH CBSI3M B CHJIATpaHaX H POJACTBEHHBIX COCIHHCHHUAX H TOMY, KaK JIAHHBIE
9KCHNEPHUMEHTAIBHEIX MJIH PACYETHBIX METOJOB COTTIACYIOTCSA C 3THMH MOIEIISMH.

Ormcanne COOCTBEHHBIX —pE3yJbTAaTOB aBTOP IMCCEPTALMOHHON pabOTHl Hadama ¢
obcyxaeHus ocobennocTelt cTpoenus O-Si-XenaTHBIX KOMIIEKCOB. OTCYTCTBHE TPHIHKINYECKOIH
CTPYKTYPBI KaK y CHJIATPAaHOB OOYCIOBHIIO Kyza (OJIbIIYIO BapHAIIHIO MEKATOMHBIX PaCCTOSHHUI
O-8i, mo cpauenmio ¢ Si-N. HekoTopele CcoOeJMHEHHSI 3Toro Kjacca (Ui KOTOPBIX
sk3onmkiIMyeckui samectutens X = OSOxCFs, Br, I u, B HekoTopsix ciyyasx, Cl) MoryT GbITh
Ha3BaHbl LBHTTCPHOHHBEIMH, MOTOMY 4YTO paccTosHHE Si...X 3HaYMTENbHO OOMBIIE, 9eM JJIMHA
COOTBETCTBYIOLMX  KOBAJICHTHBIX CBA3€H. OTH JaHHBIE OBUIM  YCTAHOBIEHBI METOOM
MOHOKPHCTANIBbHOH peHTreHoBckod mudpakimun B 80x-90x romax. K coxaneHWIo, HameXHbIE
CIEKTPOCKOIHYECKHE JaHHbIe ObLIM MOTyY€Hbl TOJIBKO [Ts coemunennii ¢ X = F umu Cl; B ciryuae
APYTHX 3aMECTHUTENeH y KpeMmHus 1u00 He oOpasyercst XeidaTHas (opma, IHOO BemecTsa
MOJBEPraloTcst  OBICTPOMY THAPOJM3y. COOTBETCTBEHHO, CIIOKHO CKa3aTh, CIIEKTPBI KaKHX
COCMTMHCHHE HM3MEPSIOTCS, LEICBBIX WM NPOAYKTOB HX THAPOIH3a (HEKOTODHIE M3 MPOLYKTOB
THIpONH3a TOXKE OTHOCATCA K COCAMHEHHSM THIIEPKOOPAMHHPOBAHHOIO KpemHms). [losTomy
HCII0JIb30BaHHE KBAHTOBOXMMHMYECKHX PACYETOB NPHHIUIIHAILHO BAXKHO M IIO3BOJISIET BOCIIONHUTE
PsiJl IPOOEIOB, KACAIOWIMXCS KaK BO3MOKHEIX CTPYKTYp O-Si-XelaTHbIX KOMITIEKCOB B PaCTBOPAX,
Tak ¥ naHHbIX SIMP u MK. B nuccepramuu noxasaHo, 4To xenartHas dopma mrs aumerai(N-
aneTaMuIOMETHI)CHIaHoB B ciy4ae X= Cl OymeT ycToluuBoif B rasoBoii ase u pactope. Jls
CEpHH COEJMHEHHH C IEHTAKOOPAMHHPOBAHHBIM aTOMOM KPEMHHMS M IATH- WIH IIeCTHUICHHBIM
XCIaTHBIM IMKJIOM CIIPOTHO3HPOBAHA TE€OMETPUS HX MOJEKYJI B pPAacTBOpaX pasIHYHbIX
PacTBOpPHUTEIEH.

I'1aBy 3 aBTOp NOCBATHIA B3AHMOCBSA3SM CTPYKTYPHBIX H CIIEKTPATHHEIX XapaKTEPHCTHK Tpex
CHJIATPaHOB. YKa3aHO, 4TO 3Ta I71aBa MOCBANICHA CHATHIO IPOTHBOPEYHH MEXKIY JAHHBIMH Pa3HbIX
u3nKo-xuMHIECKUX MeTONOB. O 3TOM IPOTHBOPECYHH HAIMCAHO H B JHTEPATYPHOM o03ope (B
9aCcTHOCTH, Ha CTp. 21 ecThb Takas (pasza: «OnHaKo IpH 0OBACHEHHH THIEPYYBCTBUTEILHOCTH SIMP
XMMHYECKOTO CABHra N MOJEKYN CHIATPAaHOB K 3(h(EeKTaM Cpeisl TOIBKO reOMETPHYECKHM
(axkTopoM BO3HMKAET IIPOTHBOPEYHE B JaHHBIX CTpykTypHoro (PCA, I'D) u SMP N
3KCIEPHMEHTOBY). Ilo MHEHHIO ONIIOHEHTA, aBTOP NPEeyBEIHYUBACT MACIITAS 9TOTO MPOTHROPEUHS
H3-32 TOTO, YTO OOBEKTHBHOE CPABHEHHUE JAHHBIX, IOTYYCHHBIX JUSL PA3HBIX CPEI, 3aTPYAHEHO. JTO
HE MMPOTHBOPEYHS, @, CKOpee, HEAOCTATOK SKCIEPUMEHTANBHBIX JaHHBIX (HAPUMEp, Malo JaHHBIX
O TBEPAOTEIBHBIX CIEKTPax Ha sAApax a30Ta, MOXKHO €IIe YIOMSAHYTb, 9TO I KPHUCTALIOB TOXKE
MO’KHO IMPOBECTH HX pacyersl). JlaHHad riaBa ABIAETCA CBOETO POJA CHPABOYHEIM PYKOBOJICTBOM
II0 KBaHTOBOXMMHYECCKHM pacyeTaM H30JMPOBAHHBIX H  COJBBATHPOBAHHBIX MOIETBHBIX

cunarpanoB (l-rugpo, 1-pTop m 1-meTmncunarpana). ONTUMH3AIMA T€OMETPHH, BBIYHC/ICHHE



IapaMeTpoB CHEeKTpoB N BBIIOTHEH C HCIIOIB30BAHHEM GONBIIOr0 4HCIa npudmkeHuit. Bee
NPEUMYIIECTBA H HEJOCTATKH ITHX NPUOIMKEHHH IPAMOTHO 0OBSCHEHEI aBTOPOM.

Hccenenosanue GoTO3I€KTPOHHBIX CIEKTPOB CHJIATPAHOB MOTEHUHAILHO MOXKET IIO3BOJIHTD
c/ienath BBIOOp B IONb3Yy TOH MM HHOH MOJIEH, ONHCHIBAIOUIEH XHMHYECKYH) CBS3L B 3THX
coequHenusx. [l uatepnperanun crektpoB @OC CHIATPaHOB paHee HCIIOJIb30BAIHCH ITOYTH BCE
KBaHTOBOXHMHYECKHE MeTobI (0T MNDO 1o DFT). B rnase 4 aBrop aucceprauvoHHOH paGoTHI
OTHMPAETCA HAa COBPEMEHHOE NMPUOIKECHHE CBA3AHHBIX KIACTEPOB M BHEIIHEBANETHOH (YHKIMHU
['puHa, NM0O3BOJIAIONIMX OMHCHIBATH KaK OCHOBHBIE, TAK M BO30OYXKIEHHBIE COCTOSHHS C GOJIBIION
TOYHOCTEIO. PesyIbTaTbl KBAHTOBOXHMHYECKHX pACYETOB, IPHBEJEHHBIE B JAHHOW IIaBe,
CBUIETENLCTBYIOT O BRICOKOH CTEIICHH BOBJIEYEHHS] HEMOEIEHHON 3IEKTPOHHOM Naphl aToMa a30Ta
B CBA3BIBAHWE C aTOMOM KPEMHHs, YTO B CBOIO OYEPEIb I'OBOPUT B IOJIb3Y MPEINOJIONKEHHS O
YaCTHYHO KOBAJIEHTHOM XapakTepe cBsizH Si-N.,

B rnaBax 5 u 6 npHBENCHO BCCCTOPOHHEE OLMCAHUE TEOMETPHH U PA3IHYHbIX XapaKTEPHUCTHK
KaTHOH- M aHHOH-PaJMKalloB cuiartpaHoB. [lokazano, uto c¢Ba3p Si-N B KaTHOH- M aHHOH-
pazMKaiax CHIaTpaHOB 3aMETHO OCJIA0JIEHa 10 OTHOMIEHHIO K HeHTPaIbHOM MOJeKy/Ie B OCHOBHOM
COCTOSHHH. EJIMHCTBEHHBIM HCKITIOYEHHEM SBILIIOTCS @HHOHBI CHIATPAHOB C JUIIONBHO CBSI3AHHBIM
BHCIIHUM 38pATIOM, IJI€ JaHHAd CBA3b, HA0OOPOT, 3aMETHO KOPOUE, YeM B HEHTPAIbHOH MOJEKYIIE.
IIpu 5TOM, OQHHM TOJIBKO aHATH3OM T€OMETPHE aBTOP HE OrPAHUYMIACE — IIHPOKO HCIIOIB3YIOTCS
METO/Ibl, OCHOBAHHBIC Ha aHAIM3€ 3JIEKTPOHHOH IIIOTHOCTH (TEOPHS «ATOMEI B MOJIeKynax», ELF,
3apsiiel NBO). OTO mo3BONIMIO KOMMYECTBEHHO OXApaKTepH30BaTh CTEICHb OCHAGIeHHS M
yCHIIeHHus cBsi3H Si-N.

OTHOCHTENBHO HeNaBHO OBLT TMONyYeH psii IIPAMEPOB KOMILIEKCOB, B KOTOPBIX ATOM
KHCJIOpOJla CHUIaTpaHa KOOPAMHUDPYET aToM IEepexXOJHOT0 MeTaula. B TiaBe 7 ONHCAHBI
KBAHTOBOXMMHYECKHME HCCIICNOBAHHS KOMIUIEKCOB MENM C Pa3IMYHBIMH CHJIATPAHCOAEPKAIHMHE
maraifiaMi. OIHAM W3 MHTEPECHBIX DPE3yJIbTATOB SBISETCS OTCYTCTBHE IIEPEHOCA CIHHOBOM
IJIOTHOCTH OT aTOMa MEIHM B 00NacTh CHJIATPaHOBOTO (parMeHTa, IIPH 3TOM MEKMATOMHOE
paccrosgHue Si-N yMeHbIaeTcs.

B rnase 8 onucaHB! KOMIIIEKCH! IPOH3BOIHBIX MOYEBHHBI, HMCIOIIHE B CBOEM COCTABE ATOM
kpemHIs. [lokasano, 4TO B IETOM 3TH MOIEKYJIBI IIOJYHHSIOTCS TeM Ke 3aKOHOMEPHOCTSIM, 4TO U
OOJBIIMHCTBO MOHOXEJIATHRIX COCIMHECHHH [EHTAKOODIHHUPOBAHHOTO KPEMHHS: B 3aBHCHMOCTH
OT NpPHUPOZIBI 3aMECTHTE/ICH IIPH aToMe Si OHH MOTYT CYIIECTBOBAaTh B IHKIMYECKOH (MOHO- W
OMCXeNnaTHOR) MM alMKIMYecKoil (HexemaTHoH) (opMax, XOTd TOCieIHee u MaJI0BEPOSITHO.
ABTOPOM M0JIPOOHO OXapaKTepH30BaHa KOH(GOPMAIMOHHAS IIOIBIYKHOCTH ITHX COCIHHEHHH H
OTHOCHTEBHAS YCTOHYHBOCTE XEMATHBIX ¥ HEXEJATHBIX (hOPM, a TaKkKe HX JIEKTPOHHOE CTPOCHHE.

HHTepCCHBIMH pe3yIbTaTaMH ABJIAKOTCA YCTAaHOBICHHE BO3MOXHOCTH CYIIIECTBOBAaHHUA YCTOﬁqHBOﬁ



MHOTOIEHTPoBOH cBsi3u X-Si-O-Si-X. Jnst coequHeHnH Sp>-THOPHIH30BAHHOTO KpeMHHS OBLIO

MOKAa3aHO, YTO OHM TAK)KE CIIOCOOHBI 0OPa30BEIBATh BHYTPEHHHE KOMILIEKCHI, [IPH 5TOM T-CBA3b Si-

C npvHMMaeT 3aMETHOE YJacTHe B CBSI3bIBAHHH C JJIEKTPOHHOI Mapoil aToMa a3oTa.

B nemnom paboTa Xapakrepusyercs BEChbMa 3HAUMTENBHBIM 00BEMOM BCIIEICTBHE MOIPOGHOrO

OMMHCaHHA pPEIICHHA HAMCYCHHBIX 3a71ad U OO0JIBIIOrO YHCIIA TaOTMYHBIX JaHHBIX. HpPI OTOM,

HITFOCTPAaTHBHOIO Marepuaila B pa60Te OTHOCHTEJIBHO Ma/I0, H OH BBIIIOJHEH, Kak IpaBHJIO, B

4epHO-0eI0M IpeICTaBIEHHH.

K JHCCEPTALlMX BEIABHHYTHI CIICAYIOIIHE 3aMEYaHusI | BOIIPOCEI:

1.

Tepmunonornueckue cnoxkxHoctd. B paboTe ecTh  HECKONBKO — HEOMHO3HAYHO
BOCIPHHHMACMBIX TOHATHH, B TAHHOM IIyHKTE OCTAHOBIIFOCH HA CAMOM SPKOM H3 HHX.
Hernonsiren ¢MBICT B TOYHOE 3HAYEHHE TEPMHHA «IATHBHBIA KOHTaKT». J[s 0603HAYEHUS
KOOpPIMHAIMOHHEIX cBazed  Si-N 1 Si-O  ucmome3yeTcss Uenbli  psa  TepMHHOB
«KOOPAWHAIMOHHAS CBSI3b», «NATUBHBIH KOHTAKT», «KOOPJAHHAIMOHHBIA KOHTAKTY,
«JaTHBHAs CBA3b», «KOODIMHALIMOHHOE CBA3BIBAHHE» M IIPOCTO «CBA3BY». Takoe
pasHooOpasHe BBBBIBAET CMyIIeHHe. Yame MO OSTHMHM TEePMHHAMH [OHHMAETCs
COOCTBEHHO XMMHUYECKas CBA3b Si-N B CHIaTpaHax, HO HHOTA M MEKATOMHOE PACCTOSHHE,
e xapakrepusyromee. Cuutaro ynorpebieHue TEPMHHOB, BKIFOYAIOMIAX CIOBO KKOHTAKTY,
H3IHIIHEM, 110 CIEIYIOIIHM NpUYUHAM. BO-NEpBEIX, 3TO BBINISAMT KaK «KOHITMPOBAHHE
TEPMUHOJIOTHEH», TO €CTh OECCHCTEMHBIM YNOTPEOICHHEM TEPMHHOB, KOTOpHIE B IEJIOM
HE3KBUBATICHTHEL. BO-BTODHIX, CJIOBO «KOHTaKT» Yallle IPHHATO YNOTPeOISTH AT TOTrO,
4TOOBI OXapaKTEPH30BaTh MEKATOMHOE PACCTOSHHE, UCXOJs W3 3HAHHM O KOBAICHTHBIX,
MOHHBIX H/IH BaH-J€P-BaalbCOBBIX PaliiycaX (HalpuMep, TaK AeTaioT B KPUCTAILIOXHMHH) 1
B pe3yabTaTe CYAMTh O HAJWYMH BaH-ACP-BAallbCOBOIO MM e KAKOro-Iubo
CEIU(UIECKOr0 MEKAaTOMHOTO B3aHMOJCHCTBHS (BOJIOPOJHOH CBSI3H, TaJOreHOBOMN CBS3H
H T.1). TepMHH «XHMHYeCKas CBS3b» BO BCEX H3BECTHBIX OINIOHEHTY OIpPEICICHHUSX
NpEAnonaraeT INEPeHOC 3JICKTPOHHOH IUIOTHOCTH OT OJHHX AaTOMOB K IPYTHM HIIH
00001IEeCTBICHHE INEKTPOHOB MEK/Ty JBYMS MM OOJIBIIHM YHCIOM aTOMOB (T.€. 3TO BCeraa
B3aHUMOJICHCTBHE MEXIY 3apsUKEHHbIMM dacThliaMu). KoHeyHo, XuMuYecKas CBA3b MEKIY
aTOMaMH IMPeAIoaraeT KOHTaKT MKy HUMH, HO He BCIKHN KOHTAKT —XHMHU9eCKas CBSI3b.
Comuenuii B TOM, 4TO B CHIaTpaHE €CTh HE IPOCTO KOHTAKT aTOMOB KPEMHHS H 43074, a
XHMHYECKasd CBA3b MEXKAY HHMH, HH Y KOTO HE BO3HMKAJIO, XOTS CYIIECTBYKOT CIOPEHI O
MeXaHHU3Me 00pa30BaHUs ITOH CBA3H.

B nasBammm paGoTel ckaszaHO, 4TO cBsi3H Si<—N u Si—Q gBIIOTCS JATHBHBIME. B
JIMTEpaType, B YaCTHOCTH B CTaThe I'0paoHa (cchlika 43 110 CIIHCKY JTUTEpATyphl), JaTHBHOE

~ *
CBSA3BIBAHUE OTOXKICCTBIIAETCA C B3auMOJEHCTBHEM 3c-2e (n—>c ). B rnase 8 mug



NPOM3BOAHBIX MOYEBHHBI M PAa3NHYHBIX CHIIEHOB YTBEPXKJAETCH, YTO aTOMBI KPEMHHS
y4acTBYIOT B 00pa3zoBaHuH 1100 3c-4e nubo Sc-6e cBsi3u. ByayT 1M 3TH CBSI3H JaTHBHBIMHU
WIIH K€ 3TO HHOH THII CBSA3H?

®opmynuposka neind. ChopMmynrpoBana He OfHA I€NTb, 8 HeCKOIBK0. C 0J{HOH CTOPOHEL, Y

(8]

ONIIOHEHTA HET BO3PAKCHHUH IPOTHB 3TOTO, HO € IPYrOH CTOPOHBI, Takas (HOPMYIHpPOBKA
MOXXET CO371aTh BIICYATICHHE OO0 OTCYTCTBMH CBS3H OTIENBHBIX 4acTedl paGOThl MEKILY
CO0OH.

4. Crp. 107. Paccyx1eHHSI 0 TOYHOCTH PACUYeTHBIX H IKCIEPHMEHTAILHBIX METOIOB BBITIIAIAT
CTpaHHo. [lo MHEHHIO OIIIOHEHTA, KOTOPBIA XOTh M HE SABJISETCS CIELHATHCTOM B 00JIACTH
ra3oBOH OSJIEKTPOHHOH MH(PaKIMHM, HO HMEET ONBIT COTPYIHHYECTBA C TIPYIIaMH,
3aHUMAIOLMMHCS €M, KaK CIElHalUCcTa B PEHTTeHOCTPYKTYPHOM aHalu3e, JaHHbIe I -
METHJICHJIaTpaHa XapaKTEePH3YIOTCH BBICOKOH BETHYHHOHM TIOTPEIIHOCTH MEKATOMHBIX
pacCTOsIHMA ~ BCIEACTBHE  HENPABUIIBHO  NOJOOPAHHBIX  YCTIOBHM  JKCIEpUMEHTa
(pasioxKeHne) WM K€ 3arpa3HeHHOCTH o0pasna (0 HAaJIWYHH MPHMEcell B CHIATpaHaX B
rmaBax 5> W 6 nHMIET M cama aBTop). KoppekTupoBaTh Takue OaHHBIE C TOMOIIBIO
KBAaHTOBOXHMHYECKHX HCCIIEIOBAaHUH BpsM i CTOMT. Hanpumep, motoMy uTo razosas dasa
Y M30JIMPOBAaHHAs MOJIEKYJla BCe-TaKH He OJHO H TOXKE.

5. Kak 00bAcHATE (aKT CHCTEMAaTHYECKOrO 3aBBINIEHHS MEKATOMHOIO paccTosHusg Si-O B 1-
rupocuiarpae u 1-gropcunaTpaneBceMH pPacueTHBIMH METOIAMH, KOTOPbIE OPOGOBAHEI
aBTOPOM JIMCCEPTAlMOHHOHN paboThI?

6. bonbmioe BHHMaHME YIENEHO BOCIPOM3BENEHHIO CIEKTPAIbHBIX napameTpoB SIMP Ha
A7pax a3oTa, OJHAKO HE MEHee MHTCPECHLI H CIEKTphl Ha sapax > Si. Jlns cHIaTpaHoB
CYIIECTBYET JIOBOJILHO  OONBIIOH MacCHB JaHHEIX  CIEKTPAIBHBIX  [1APaMeTPOB,
oTHOCSIUXCS K sapaM 2’Si. KsantoBoXxuMHUecKoe HccneoBanue crekrpos SIMP Ha aapax
Si 03800 GBI JOMOTHUTE MONyYEHHBIE JAHHBIE H CHENATH BEIBO/E GOJIEE BECOMBIM.

7. Kommiekcwl Meau B raBe 7. Kakoe cocTosHHE MOJIEKYN OBUIO PACCYMTAHO METONAMH
KBaHTOBOM xumuu? Jlybner mmu Gosnee BBICOKOCIHHOBOe? CyIIECTBYIOT 1M JUIS 3THX
KOMIUIEKCOB JJaHHbIE MAarHUTOXHUMHYECKHX M3MEpeHUH uimu DIIP-CIeKTPOCKOIMH M KaK C

HHMH COOTHOCATCH PE3YJIbTAaThI paC‘-IeTOB?

B nenom 3ameyanus HOCAT JIOKaJIBbHBIH XapaKkTep U HE YMAJISIOT JIOCTOMHCTBA padOTHL.
ABTopedepar HMCCEpPTalMM M OIYONMKOBAaHHBIE PAabOTBI OTPAKAT OCHOBHOE COMEpIKAHHE
paboTel. Matepuansl auccepranuu  OTpakeHBl B 20 cTaresXx B HAy4yHBIX JKypHAIax,
PEKOMEHIOBAHHBIX M OIpeaeneHHelX mepeyneM BAK, 15 Te3sucax [dOKIamoB Hay4dHBIX

KoH(epeHumi. [luccepranus CcoOTBeTCTBYeT macmopTy cmemdansHocTH  02.00.08  —xmvus



5JIEMEHTOOPTaHMYECKHX COCJMHEHHI B MyHKTax: 4. PasBuTHE TEOPHH XHMHYECKOTO CTPOEHHSA
SJIEMEHTOOPraHHYEeCKHX  coefMHeHMH; 5. Pa3spaboTka HOBBIX  OKCIIEDHMEHTANBHBIX W
TCOPETHICCKUX METONOB H3YYCHHsS CTPOEHHS, (M3HKO-XMMHYECKHX CBOMCTB M peaKIHOHHON
CIIOCOOHOCTH  3JIEMEHTOOPraHHYECKMX COEJMHEHHH; 6. BbliBleHWe 3aKOHOMEpHOCTEH Twra
«CTPYKTYpa — CBOHMCTBO». [lo aKTyanbHOCTH, HOBH3HE, YPOBHIO DEIIEHHS HAyJHOH 3a/1auH,
NPaKTHYECKOH 3HAYAMOCTH  [OJYYEHHBIX pE3yIbTaTOB /IMCCEpPTAlMOHHAs pabora E.O.
Benoronosoii oTeeyaeT TpeOOBaHHAM, NPEIBIBISIEMBIM K JOKTOPCKHM IHCCEpTALHSM II. 9-14
«Ilomoxenus o npucyxneHun ydeHsix crerneHeil» (Iloctanosnenue IIpaButenscrsa Poccuiickoii
®enepauun ot 24.09.2013 r. Ne 842), a ee aBrop Beinoronosa Enena ®enoposna 3aCIIy’KHBAET
IIPUCYXKICHUS YYCHOH CTENEHM JIOKTOpAa XMMHUYECKHX Hayk 1o cneunuansHocTr 02.00.08 —xumus

3JIEMEHTOOPraHH4ECKUX COSIMHEHHH.

OdunuanbHbIH ONIOHEHT,

BEIYIIHH HAY4YHBIH COTPYIHHK

JlabopaTopHH PEeHTIeHOCTPYKTYPHBIX HCCIIEI0BAHMI

De/lepalibHOr0 FOCYIapCTBEHHOTO OHOIKETHOTO YUPEXKICHHS HAYKH

WHCTHTyTa 3/1€eMEHTOOPraHHYECKUX COeTHHEHHUH

uM. A.H. HecmesHoBa

Poccuiickoit akaieMuu HayK,

JOKTODP XMMHYECKHUX HAYK I10 CIICIHATILHOCTIM

02.00.04 — duzuueckas xumust 1 02.00.08 — XMMHUS 31EMEHTOOPraHUYECKHX COCIHHEHHH,
npodeccop PAH

Kopmoxos Anekcanip AnexcannpoBud

119991, Mockga, yi. Basunosa, 28
Ten.: 8 (499) 135-92-14; e-mail: alex@xrlab.ineos.ac.ru
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