Yyenble CMOMY BHeCnM 3HAYUTENIbHBIA BKJag B U3y4eHue Npupoabl
KBa3uKpPUCTaJIJIOB

[lo HacToAWero BpeMeHW CYUTANIOCb, YTO OMUCAHWE CTPYKTYpbl MKOCA3LPUYECKUX
KBA3UKPUCTaIJIOB MHAYye KakK npu noMoLmn WecTUMepPHOro NpoCTPaHCTBa HEBO3MOXHO. BegyLinm
Hay4YHbIM COTPYAHUKOM LleHTpa nepcnekTuBHbIX nccneposaHuin CNoMY Anekceem EBreHbeBmyem
MagucoHoM bbin onybankKoBaH psag cTaTel, BHECWNX CYyLLEeCTBEHHbIN TeOpeTU4YeCKUin BKNag B
N3yyvyeHne Nx CTPYKTYpbl 1 B MOHMMaHWe NpUpoLbl KBa3MKpMUCTaaios B LiesioM. OCHOBHblE CTaTby
Obiin onybnunkosaHbl B XypHane «RSC Advances» KoposieBCKoro xmmm4yeckoro obuiecTsa, a
UANIOCTPaLNS U3 OPYron ero ctaTbi ykpacuaa 0610XXKy OLAHOM0 U3 BbIMYCKOB WMHOCTPAHHOIO
XypHana «Structural Chemistry» nsnatenscrtsa «Springer».

[lparoueHHble KaMHK, MeTannn4yeckme cniaaBbl - KpUCTanabl BOKPYr Hac. OHW npeKkpacHsbl,
WHTEPECHbI 1 NOPON HEMOHATHBLI. MpobneMamn KpucTannorpaumn 3aHMMalOTCS MHOMME YYeHbIe.
OcobeHHbIN NHTepeC NPeACTaBAAT YANBUTENbHbIE «KaK BYATO KpUCTaNbl» - KBa3UKPUCTaNbI.
NX TEepHUCTbIN NyTb B HayKe CTOWJ OrFPOMHbLIX YCUANA YYEHBLIM, KOTOPble 3aHMMANNCb UX
N3y4YEeHNEM, 1 A0 CUX NOP MHOrMEe WUX TalHbl He pa3rafdaHbl. OAHAKO MOXXHO HE COMHEBATbLCH,
4YTO C TOYKM 3PEHUA NPaKTUYECKOro MaTepuasoBedeHns 3T ycunma B dyayuwem oKynaTcs
cTopuuen.



OHM o0b6nafaloT BbICOKON TPELMHOCTOMKOCTbIO U CTOMKOCTbIO K UCTUPaHUo. CniaBbl NErKUX
3/1IEMEHTOB, VMEWLLNE KBA3UKPUCTANINYECKYIO CTPYKTYPY, WCNOAb3YOTCA AN CO34aHUS
MaTepuanoB C 3apaHee 3aAaHHbIMU CBOWCTBAMMW AN aBUALMOHHOW M a3POKOCMUYECKON
MPOMbILLNEHHOCTW. OHM TaKXXe UCMO/b3YTCA A5 NOJYYEHUS CBEPXMPOYHbIX CTaNel, Hanpumep
AN U3rOTOBNEHUA MEOAULMHCKUX UM, DOTOHHbIE KBA3UKPUCTAbl MOTYT OblTb NEPCMNEKTUBHbI
AN aKTUBHbIX 3/IEMEHTOB B BOJIOKOHHO-OMNTUYECKNX NIMHUSIX CBA3U. Kpome Toro, ceiyac
pa3paboTaHa TEXHONOrUs HAHECEHWS KBA3WKPUCTANIMYECKMUX MOKPLITUA OAsS CO3AaHUS
Tepmuyecknx 6apbepoB (Hanpumep, NOKPbLITE Ha CKOBOPOAKE, B KaYecTBe paboyei noBepxHOCTH
ANSt NPUTOTOBAEHNUS MNLLN).

B 1982 rogy [aH LexT™MaH, y4eHbln U3 TexHnoHa - M3pannbCKoro TeXHON0MrM4eCKoro MHCTUTYyTa
ropofa Xaunga, Npoxoas CTaXXMpPoBKY B HauMOHAaNbHOM UHCTUTYTE CTaHLAPTOB M TEXHOJIOrUN
(CLUA), n3yyan 6bICTpOOXJaXAEHHbIE CMaBbl allOMUHUA C MEePexofHbIMKU MeTannaMu npu
noMoOLWKM AndpakumMm 31eKTPOHOB 1 BNepBble Habnwhan CMMMeETPUK NATOro nopsgka Ha
ANDPaKLMOHHBIX KapTuHax. CorsacHO OCHOBHOW TeopeMe KpucTannorpagpun, Takoro bbiTe He
MOrfo B NpuHumne. MNo3xe Takne matepuasnbl OblIM Ha3BaHbl KBa3MKpucTannamu. Lonrni nyThb,
Ha4YaBLUMINCA C NOJSIHOMO HEMPUATMUA MHOTMMK KoJsisileramMmn obHapy>XeHHOro hakTa, NpuBes B utore
K npucyxaeHuto B 2011 rogy HaHy LexTmaHy HobeneBcko npeMumn 3a OTKPbITUE, B
3KCTPeManbHON CTeneHW npoTMeopeynBLIee LOMUHUPOBABLUEN HA TOT MOMEHT Teopuu.
MeXAyHapoOHbIN CO3 KpUCTannorpagoB BblHYXAeH Obll MPU3HaTbh yCTapeBLMM MNpeXxHee
onpepeneHne kpuctannos. Camoe KOPOTKOE M B TO Xe BpeMs MaTeMaTuU4eCKu CcTporoe
onpefeneHve fan ®pumeH dancoH: «Kpuctann - 3T0 YUCTO TOYEYHOE pacrnpenesieHne ¢ YucTo



TOYe€4YHbIM CMEKTPOM>», 2T0 onpeneneHne BKJAKOHYaeT B ceba B KayecTBe CcneumanbHOro cnyydyasa n
0bblYHbIE KPUCTaJlJlbl KaK nepmnoanyeckmne pacrnpeneneHmsa ¢ nepnognyeCcknMm CnekTpamu.

B 1984 roay Mon CTenHxapaT, HblHE AMpeKTop LleHTpa TeopeTnyeckom Hayku B NNPMHCTOHe, cMor
JaTb NepBoe TeopeTnyeckoe 06bACHEHNE CTPYKTYPbl MKOCAdAPUYECKUX KBA3UKPUCTANIOB Mpu
NoMOLLM NPOeLMPOBaHNS LLECTUMEPHON NEPUOONYECKON PELLETKN B TPEXMEPHOE NPOCTPAHCTBO,
OPMEHTUPOBAHHOE NOoA4 NppauMoHasibHbIM yraoM. MNpouenypa NpoeunpoBaHna o4eHb CJI0XKHa N He
BCerga ogHo3Ha4Ha. [103ToMy BOMPOC, rAe e pacrnosoXeHbl aTOMbl B CTPYKTYpax peasibHbIX
KBa3WKPUCTaI0B, MNO-NMPeXHEMY OCTaeTCs aKTyasIbHbIM.

CaHKT-MeTepbyprcknii NOIMTEXHNYECKNIA YHUBEPCUTET HE OCTasICA B CTOPOHE OT U3YYEHUS CTO/b
WHTEPeCcHOro 1 NepcrekTUBHOro Hanpas/ieHNa B MaTepuanoseneHnn. [1o HaCToALWEro BpeMeHnu
CYMTaNOCh, 4TO OMUCAHME CTPYKTYPbl MKOCA3APUYECKNX KBA3UKPUCTANJIOB WHa4vye Kak npu
MOMOLLN WEeCTUMEPHOro NPoCTPaHCTBa HEBO3MOXHO. Begylwmnm Hay4YHbIM COTPYAHUKOM LleHTpa
nepcnekTuBHbIX nccnegosaHuin Creéry Anekceem EBreHbeBnyem MaamcoHom 6bin onybamkoBaH
pAL CTaTel, BHECLINX CYLWEeCTBEHHbIN TeopeTuYeckui BKaaL B U3yYeHMe X CTPYKTYpbl 1 B
MOHMMaHMe NPUPOAbl KBAa3NUKPUCTaNN0B B LenoM. OCHOBHble CTaTbh Bbiin onybankKoBaHbl B
XypHane «RSC Advances» KopoaeBcKoro xuMmm4eckoro obwecTtsa, a MAIKCTPaLUns N3 opyron ero
CTaTbM yKpacuaa 0610XKy 0AHOr0 M3 BbIMYCKOB WMHOCTPAHHOMO XypHana «Structural Chemistry»

n3gaTenbCcTBa «Springer».

OCHOBbLIBasAICb Ha BbIBEAEHHbLIX UM MpaBuiax NOACTAaHOBOK, Anekcetlo EBreHbeBMyy yaanochb
copMynnMpoBaThb CTPOrUN PEKYPCUBHBLIA UTEPALMOHHBLIN afrOPUTM, MO3BOASAIOWMNIA 3aMNOJIHUTb



BCE MPOCTPAHCTBO YETbIpbMS TUMAMW TaK Ha3blBAE€MbIX «30/10TbIX» 30HO34POB. 30HO3APbI
YyeTbIpex TUNOB - POMOMYECKMIN TPMAKOHTa3ap (TpuauaTurpaHHnk) Kennepa, ABaguaTurpaHHUK
denopoBa, ABeHaALATUTPaHHUK BUANMHCKOro 1 BbITAHYTHIN poMb034p - yBENMYMBAKOTCS B
nppaunoHaNbHOM MaclwTabe, paBHOM Kyby 30/10TOr0 CeYeHUs, N 3aTEM BHOBb 3aMOJIHAOTCS
KOMUAMU UCXOIHbIX MHOFOrpaHHUKOB. [10 CyTW, eCTb 4 TUNa MHOMOrPaHHUKOB, KaXXAbli U3 HUX
YBENMYMBAETCA W 3aMnoJIHAETCA UCXOOAHbIMU KOMUSIMU BCEX 4-X TUMOB BbllIENepeynCcyieHHbIX
MHOTOrpaHHMKOB. HO KaXAablhi pa3 yBeJM4YeHHass KONuWs CHOBa COAEPXWUT Bce 4 Tuna
MHOrOrpaHHNKOB, KaXX bl U3 KOTOPbIX MNOC/E YBENYEHNSA CHOBA COAEPXMNT KONnmM Bcex 4-x 1, B
TOM yucne, Konum camoro cebs. MNMonyvyaeTcs 3anyTaHHbIA aAropuUTM, KOraa npu 3anojIHEHMM BCEX
4-X YBENNYEHHbIX MHOFOrPaHHMKOB Ha Ka)XAoM CNeayloLleM 3Tane Hy>KHO 3HaTb, Kak BCe 4 yxe
3amMoJIHEHbI Ha NPeabIAyLLEM Liare.

B pe3ynbTaTe B paboTe A.E. MagncoHa 6bln BbiBEAEHbI BCE TP HEIKBUBANEHTHbLIE YNAKOBKMN
aTOMOB C TOYHOW MKOCA34PUYEeCKON CUMMETPUEN, Ha CyLLeCTBOBaHME KOTOPbLIX yKa3biBan lMon
CTeHxapaT. bbln cpopmMynmpoBaHbl «eCTeCTBEHHbIe» MpaBuJia JIOKaJbHOro COOTBETCTBUS,
COrJlaCcHO KOTOPbIM CYLLECTBYET 2 TUMa HE3KBMBAJEHTbIX Y3/10B, 2 TuUna pebep, 3 Tuna rpaHen un
4 Tna KBa3n-a4eek. CaMbll BaXKHbI OOCTUIHYTbIN pe3ynbTaT ero paboTbl - 3TO TO, 4TO ANS
ONMCaHUA CTPYKTYPbl MKOCAsAPUYECKNX YNaKOBOK aTOMOB 6osblle HET HeobxXxoaAMMOCTM B
NpuBJIEYEHUN LLIECTUMEPHOro nNpocTpaHcTea. o KpanHen Mepe, Tenepb NosBMIach peanbHas
anbTepHaTMBa MHOFOMEpPHOMY Moaxony.

B kKayecTBe npuMepa Ha PUCYHKe NMpuBeAeHa OAHa M3 TPEX BO3MOXHbIX MAeasibHbIX
MKOCAdAPUYECKUX CTPYKTYpP B MPOEKLUWM BAONAb OCU MNATOro nopsigka. YeTbipe Tuna
KBa3M3/EMEHTAPHbIX f4eek 00603Ha4YeHbl YeTbIPbMS Pa3/IMYHLIMUA LIBETAMMU.

Anekcen EBreHbeBmnYy coobuwma, 4To HeJaBHO C NMOMOLbI0 pa3paboTaHHOro MM MeToAa yAanochb
ONncaTb OOHY M3 BaXXHENLINX PeasibHbIX KBA3UKPUCTANINYECKUX CTPYKTYP (CTaTbs FOTOBUTCS K
nybavkauun).

MaTepuan noarotosneH Meauna-ueHtpom CMNony



