Haytszle cmamsu U 3aMemKu

M. P. BUCEHI'AJIMEBA

KOJIEBATEJIBHBIE U TEPMOJMHAMUWYECKHUE CBOMICTBA
MHUHEPAJIOB PAJA XJIOPU10OB ME/IN

Keanmoeo-xumuueckuii pacuem HaHmoxuma.
Hanrokut CuCl siBisiercst peJkuM MpUpOAHBIM MU-
HEepaJoM, OAHUM M3 MpeICTaBUTENCH B Py HOP-
MaJlbHBIX XJOPHAOB, BCTPEUAIOMMXCS B 30HAX
OKHCIIeHUs pyaHbIX MecTopoxaeHuid. CuCl mmeer
pelieTky tana ZnS, KpUCTaILIU3yeTcs B KyOMYecKoi
CHHIOHHH C IIPOCTPAHCTBEHHO# rpyrmoii F 43m. TTapa-

METPBI ero AJIeMEeHTapHOM siueiiku: a=hb=c=5,4057 A,
o=P=y=90° [1]. PacmonoxxeHre aTOMOB B SUCHKE
HAHTOKUTA, PACCYUTAHHOE C TOMOIIBIO TIPOrPaMMBI
LADY, noka3zano Ha puc. 1.

JUtst TIOJTy4eHHOT0 aTOMHOTO aHCaMOJIs TIPOU3-
BEJICHBI BEIYMCIICHHS C IPUMEHEHUEM TTOJTyIMITUPH-
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Puc. 1. DnemenTapHas suelika HAHTOKHUTA

Cp,Qx/MonbK
60

YECKUX METOJIOB U METO/1a BaJICHTHO-COTJIACOBAHHO-
IO OIS, IPU 3TOM JUTSI KBAHTOBO-XMMIYECKOT'0 pac-
yera 1o Meroxry MNDO wucnonb3oBarncs kiactep, co-
CTOSIIIUI U3 BOCBMU 3JIEMEHTApHBIX sueek (64 aTo-
Ma). B pe3ynbTare monydeHbl TEOPETH - YECKHE
3HAYCHUS TEIIOEMKOCTH XJIOPH/Ia METU B UHTEPBa-
ne Temneparyp 10-330 K.

HauGonee HajexxHBIE HU3KOTEMIIEPATYPHBIC
u3MepeHus TeroeMkoct xyuopuaa meau CuCl
ObuTH TIpoBezicHbI B nHTepBase 5-160 K [2]. C yue-
TOM 3HAQUEHUS TEIJIOEMKOCTH XJIOpHIa MEIU MpHU
CTaHJapTHOU TeMIepaType Cp,298,15K' naHHOU B [3],
BBITIOJTHEHA JKCTPAIOJISIUS IKCIIEPUM EHTATHHBIX
3HayeHu# rertoeMkocty ot 160 mo 298,15 K, koro-
pas naja yIOBIETBOPHUTEIbHYIO 3aBHCUMOCTH
Cp=f(T). Ha puc. 2 mokazaHo conocraBieHUe pac-
YETHBIX 3HAYCHHH TEMIOEMKOCTH C dKCIEPHMEH-
TaTbHBIMU JIAHHBIMH.

Kax BuHO U3 puC. 2, pacuerHble 3aBUCUMOCTH
TEITOEMKOCTH, HalICHHbIE KaK KBAHTOBO-XHUMH-
YECKMMHU METOJaMH, TaK U [0 MOJENU BaJeHT-
HO-CHJIOBOTO TIOJIs, 3aHMKEHBI 10 CPABHEHUIO C
AKCIEPUMEHTAIbHBIMU TaHHBIMHU. Takoe pacxox-
JIEHWE MOXXHO OOBSICHUTH TEM, YTO XJIOPHJ MEJIH,
HECMOTpS Ha CBOK KOBAJIEHTHYIO MMPHUPOAY, 00a-
JlaeT HAaWBBICIIEH HOHHOCTBIO CPElld KPHUCTAIIOB
MOA00HOM CTPYKTYPHI ¥ IPOSIBIISET Pl aHOMAh-
HBIX CBOMCTB.
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Keanmogo-xumuueckuii pacuem monoauuma
u menanomannuma. Tonb6auur CuCl, kax mpupon-
HBI MUHEpaJl ObLT OMCAH Cpenu MpoayKToB boib-
moro TpenHHoro TondaunHcKoro n3BepsxeHus [4].
OO6yajaeT MOHOKJIMHHOM OeTa-CHHTOHHEH C Tpo-
crpaHcTBeHHOM rpymmoi C2/m. B pabote [4] myTem
PEHTIreHorpadUIecKOro NCCIIeNOBaHuUs OIpPEIeICHbI
mapaMeTphl dlieMeHTapHo stueliku: 8=6,89, b=3,31,
€=6,82, p=122,3°. Kpucranianueckas CTPyKTypa
ToN0auMTa B OTJINYKE OT MPOYHUX PACCMATPUBAEMBIX
COEMHEHHI MEIN XapaKTepHU3yeTcs He TPEXMEPHOH
pELIeTKON, COCTaBICHHOMN 13 AaTOMOB XJIOpa U MEJIH,
a IByMEPHBIM CIIOUCTBIM CTPOSHUEM, TIPU HTOM Kax-
TBIiA c11oli chOPMHUPOBAH BIIOIHE MPABUIBHBIMHU MEJ-
HO-XJIOPUIHBIMHU OKTasapamu. [IpocTpancTBeHHAs
KOH(UTypauus 371eMEHTapHOH sTUeKK ToNOaynTa,
paccurTaHHas ¢ npuMeHeHneM nporpamMel LADY,
npeAcTaBjeHa Ha puc. 3.

Menanorammry Cu,0Cl, Takike sBisiomemy-
CsI IPOAYKTOM B OCHOBHOM BYJIKAHUYECKOM JIeSTeNb-
HOCTH, IEpBOHAYAJILHO IPUIHCHIBAIACH BO3MOXKHAS
¢opmyna CuCl,, omHako ObLIO MOKa3aHO, YTO OH
MOpP(OJIOTHYECKU OTIINYaercs oT Tonbauuta [5].
B kpucramnorpaduueckom miaHe MeTaHOTaUIUT Xa-
paKTepu3yercs OpTOpOMONYECKOH CHHTOHUEH ¢ TIPo-
crpancTBeHHO# rpynnod Fddd. Kpucrammmaeckas
CTPYKTypa MEJaHOTAJIJIUTA COCTOMT W3 B3aUMHO
MEPEKPEIIMBAIOIIMXCS JICHT, 00pa30BaHHBIX KBaIpa-
TaMH C aTOMaMH MEIM B LICHTPax ¥ aTOMaMH KUCIIO-
pona u xjopa B BepumHax. OcoOEHHOCTh TaKOM
CTPYKTYPBI BBIpayKaeTcsl B aHOMaJIbHOM TeMITepaTyp-
HOM K03 (UIIMEHTEe PACIIMPEHUS, KOTOPBII MoJ0-
KHUTEJEH BIOJb OCH d DJIEMEHTapHOU SYEHKHU U OT-
punaresneH Boib ocu b. Tlapamerps anemeHTapHO#M

Puc. 3. DiemenrapHas siueiika TondaunTa

SIYCHKN MEJTaHOTAJIITNTA OIMMCHIBAFOTCS CIICYHOIIH-
MU BermurHaMu: a=7,4691, b=9,5969, ¢=9,7000 [6].
[IpocTpaHCTBEHHOE PACIIONOKEHUE aTOMOB B 3JIe-
MEHTApHOU siuciike MeTaHOTaJUTUTa PEACTaBICHO
Ha puc. 4.

[Tocne momyueHs TaHHBIX 00 aTOMHBIX KOOP-
JITHATaX B DJIEMEHTAPHOW SYCHKE C ITOMOIIIBIO ITPO-
rpammbl LADY ObUTH COCTaBIICHBI HCXOIHBIC Z-MaT-
PHIIBI UTsI KBAHTOBO-XMMUYECKOTO pacuera. B uc-
XOAHBIX (paiiyiax mpu 3TOM OBLIO OTPaXKEHBI Mmapa-
METpHl 3JEMEHTAPHON S4YeiiKHu, HalpaBICHUS
TPAHCISIUOHHBIX BEKTOPOB U YHCIIO DJIEMEHTAPHBIX
SIYeeK, BXOJAIIUX B pacder. Pasmepsl HCXOMHOTO
KJIacTepa B KBaHTOBO-XHUMUYECKOM Pacuere st TOJI-

0auuta cocransum 13,8, 6,6 u 13,6 A (8 anmemen-
TapHBIX A4eeK, 48 aTOMOB) W JJIs METaHOTALINTA

14,9,9,6 9,7 A (2 snemeHTapHbIX stuciiku, 80 aTOMOB).
[Nocne mpoBeneHus: KBAHTOBO-XUMUYECKOT'O pac-
YeTa U MOJy4YeHUs] 3HAYCHUH BaJICHTHBIX CHIIOBBIX
KoHCTaHT B mporpamme LADY Obln mpousBeneH
pacuer HHPPaKPaCHOTO CIIEKTpa ToJI0aunTa. JKCIe-
pumenranbubiii MK-cnextp xnopuna meau CuCl,,
SBIISIOIETOCS. aHAJIOrOM TOJ0ayuTa, B AWANA30HE
gactoT 200-1000 cm? 061aaer 1OBOIBHO MPOCTOM
CTPYKTYpOH [7]. DTO 00CTOSATENBCTBO, a TAKIKE CPaB-
HUTENBHO HEOONBIIOE KOJTUYECTBO CHUIIOBBIX KOH-
CTaHT B CTPYKType ToJI0aunTa, MO3BOJIHIH JOCTUYb
OYEeHb BBICOKOT'O COOTBETCTBUS PACUETHOIO U JKC-
NEPUMEHTAIBHOTO CIIEKTPOB (pHC. 5).
TennoemkocTs TonOaunTa OblIa paccuuTaHa
KBaHTOBO-XMMHUYECKUM MeTojoM PMS u mo moze-
JIY BaJIEHTHO-coryiacoBaHHoro nodjs. IlomydenHsie

Puc. 4. DnemeHTapHas suelika MeJIaHOTAJUIMTA
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Puc. 5. OxcniepumenTanbHblil U pacuerHsiii (LADY)
CIEKTp TONOaYnTa

JTAHHBIC B CPABHEHUH C DKCIEPUMEHTAIBHBIMU [8]
MIPUBEICHBI HA PUCYHKE 6,13 KOTOPOTrO BUIHO, YTO
KBaHTOBO-XMMUYECKUH pacdeT MOKa3bIBAET JIOBOJIb-
HO BBICOKOE COBMAJICHHE C DKCIEPUMEHTOM, B TO
BpeMs KaK pacdeTHas KpUBas Mo METOJy BaJICHTHO-
CHJIOBOTO TIOJISI 3aHUXKAETCS [0 MEPe POCTa TeMITe-
patypsl. I1o Bceit BHIMMOCTH, TaKOE MMOBEICHUE 3a-
BHCHUMOCTH CBSA3aHO C TeM, 4To B mporpamme LADY
BBIYHCIISETCS TOJMBKO (DOHOHHBIN BKIIA]] B TCILIOSM-
KOCTh COSTMHEHUS, B TO BpeMs KaK B TOJIOAYHTE Ha-
OMrofaeTcss HU3KOTEMIIEpaTypHBI MarHUTHBIN T1e-
pexox nipu 23,9 K.

Hannuune KBaHTOBO-XMMHYECKHUX pPacueTOB
TEIUIOEMKOCTH I Toi0auuTa CuClz, XOPOIIO CO-
BIAJAIOIINX C YKCTICPUMEHTAIBHBIMY JTAHHBIMH,
a TakXe KBaHTOBO-XUMHUUYECKHX PAacCUeTOB TEILIO-
eMKkocTu s TeHoputa CUO, mo3BoIsieT mpous-
BECTH HE TOJIBKO HEIIOCPEICTBEHHBIN pacyeT TeM-
MepaTypHOU 3aBUCUMOCTH TEIIIIOEMKOCTH ISl Me-
nanorammura CUO-CuCl, KBaHTOBO-XMMUYECKUMHU
METOJaMHU K MO MOJEIHU BaJlCHTHO-CHIOBOIO
MOJIsI, HO ¥ ONPENEIHUTh €ro TEHJI0EMKOCTh aJl-
MUTHBHBIM METOJIOM Ha OCHOBAHWUHU MPOU3BE/ICH-
HBIX BBIYMCIIECHUH.

[TomoOHBIH moOaX0A TeM Oojee akTyayeH, Io-
CKOJIBKY IS MEITaHOTAJLTUTA B CHUTY €0 YpE3BhIYaii-
HOU PEAKOCTH, KaK | JJISl MHOTHX PEIKHUX MPUPOJI-
HBIX MHHEPAJIOB, JI0 CHUX TIOP OTCTYTCTBYET IIENbIi
PSAA SKCIEPUMEHTANBHBIX TaHHBIX TI0 MHOTHM BaX-
HBIM (DM3UKO-XMMHUYECKUM XapakTepucTukam. Ha-
npumep, B pabore [9] ormMeuaercst, 4TO I HEKOTO-
PBIX MHHEPAJIOB, B TOM YHCIIE U JUIS MEJIaHOTaJIIH-
Ta, OTCYTCTBYIOT 3KCIIEPUMEHTAILHBIEC JaHHBIE 110
PaMaHOBCKHUM CITEKTPaM.
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Puc. 6. 9KCHepI/IMeHTaJ'II)Ha${ 1 pacHYETHBIC TEMIICPATYPHBIC
3aBHCHMOCTH TEIJIOEMKOCTH TOJIOaYyuTa

Takum o0pa3om, A MeNaHOTAIIUTa ObLI IPO-
W3BEJICH pacueT TeMIepaTypHON 3aBUCUMOCTH Tell-
JIOEMKOCTH TOIyIMIHPUIECKUM MeTogioM PM5 u o
MOJIETIH BaJICHTHO-CHJIOBOTO TIOJIA, @ TAKKE OIpese-
JIeHA €ro TEeMJIOEMKOCTh IIyTeM CyMMHUPOBAaHHS 3HA-
YEHUH TEIUIOEMKOCTH TEHOPUTA U TON0auuTa, Hai-
JIEHHBIX KBAHTOBO-XUMHYECKMMH MeTonamu. [lomy-
YeHHBIC pacyeTHBIC 3HAUCHHU S TEMIIEPaTypHOH 3aBU-
CHUMOCTH TeIIJIOEMKOCTH MIPUBEIEHBI Ha puc. 6.

[TpubnmxeHHas oLeHKa TEIOEMKOCTH MEJIaHO-
TayumuTa no npasuiy Helimana-Konmna naer Benuuu-
HY TEIJIOEMKOCTH IPH CTAaHAAPTHOM TeMmIeparype
C,*%~120,5 Jlx/monb-K. D10 3HaUCHNUE cormacyer-
Csl ¢ BeIMYMHAMH, MOJYYEHHBIMU MPH KBAHTOBO-
XMMHYECKOM pacdere MeJIaHOTaJUTNTa 1 HAXOXKACHUH
agmutusHOM 3aBucuMocty (107,3 u 111 JTx/moms-K
COOTBETCTBEHHO), B TO BpeMsi Kak pacuer LADY maer
3aHW)KEHHbIE 3HAYEHMS, KaK U B CIIydae ToJ0aunTa.

Keanmoeo-xumuueckuii pacuem amaxkamuma.
s noydenns nHGOpPMAaLIUK O pacTipeAeIeHUH CU-
JIOBBIX TONEH B kpucTaiie arakamuta Cu,(OH),Cl
ObUI MIPOBEEH CONOCTABUTENbHBIN aHAIN3 MEXIY
9KCIIEPUMEHTAIBHBIMU U TEOPETUUECKUMU JTaHHBI-
mu (MK-cniektp) B paMkax 00paTHO# CrIeKTpaIbHON
3a7a4H.

ITo mporpamme LADY Obu1 mpousBeneH pac-
yeT aTakaMuTa. B ncxomHoM (aiine mporpamMmel 3a-
JaBaJMCh aTOMHBIC ITO3ULIMH PAaBHOBECHOM KpHC-
TaJUIMYECKOH CTPYKTYpHl arakamuta. CUMMETpHs
KpHUCTaJjIa aTakaMUTa COOTBETCTBYET OPTOPOMOH-
YEeCKOW CHHT'OHMHU C NPOCTPAHCTBEHHOU TpymHIoi
Pnma ¢ mapamerpaMu 3JIeMEHTapHOW SYEeHKHU
a=6,03, b=6,865, ¢=9,12 1 uncI0M aTOMOB B A4€ii-
ke Z=36 [1].
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Puc. 7. PacuerHsle TemnepaTypHbie
3aBUCHMOCTHU TEILIOEMKOCTH MENIaHOTa/IUTa
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© Pacyet MOPAC PM5 A PacueT LADY

Ha ocHoBe mocTpoeHus 371eMEHTapHON SYCHKH
KpHUCTajia ObUIH OINpe/AeNeHbl BaJICHTHBIE CBS3U
MEXAYy aTOMaMHu, HEOOXOJUMBIE IJIsi MOAEINPOBA-
Hus KosebatenpHoro MK-cnektpa atakamura B pam-
Kax MeTo/ia BajeTHO-cuiioBoro mosist. Ha puc. 8 npu-
BezieH pacueTHblil MK-criektp 0e3 yuera CHIIOBBIX
MOCTOSIHHBIX, COOTBETCTBYIOINI HOPMaJbHBIM KO-
ne0aTeNbHBIM COCTOSTHUSIM.

W3 puc. 8 Buano, uto B naTepBaine yactot 800-
1000 cm? OTCYTCTBYIOT JIMHUH, XapaKTEPHBIC LIS
aTakaMuTa. AHaJIU3 PacueTHBIX KoJebaTeabHbIX
4acTOT MOKa3ajJ CMEUICHHE 3TUX JUHUU B JTUH-
HOBOJHOBYIO 06sacTh 400-600 cm?, Takke Kak u
st nuHuE koiebanuit OH-rpynmner u3 obnactu
3200-3400 cm™ B o6macts 1170-1300 cm.

B KBaHTOBO-XMMHYECKUX pacyeTax ¢ MpUMeHe-
HueM nporpaMMbl MOPAC ncnons3oBaHbl nepuo-

350

o CuO+CucCl,

nndeckue ycnoBusi bopna-Kapmana s 3aganus
napamMeTpoB 3JEMEHTAPHBIX SYeeK, MPU KOTOPBIX
WCXOAHBIN KJIACTEP PACCUUTHIBACTCS TAKUM 00pa3oM,
Kak ecly Obl OH HaXOAWJICA B OKPY:KEHHH cede 1o-
no0HbIX. Ha 0CHOBaHWY JaHHBIX O MOJIOKEHUH aTo-
MOB, BEIYHCIIEHHBIX B Tporpamme LADY, Opin no-
CTPOEHBI KJIacTepsl, cocTosimue u3 3, 4 u 6 semeH-
tapHbix siueek (108, 144 u 216 atomMoB coOTBET-
CTBEHHO).

C nomourpto meroga MNDO paccunTansl cuiio-
Bble KOHCTAHTHI BAJIGHTHBIX CBA3eH U yrioB. Mak-
CHUMaJIbHO BO3MOXHOE KOJIMUYECTBO SUEEK, KOTOPOoe
MOXHO OBIIIO UCTIOJIB30BATh MPHU MPOBEICHUH 3TUX
pacueToB, 0OKa3ajJoCch paBHBIM 4. YCTaHOBJIEHO, YTO
C YBEIMYCHHEM KOJMYECTBa SUeeK HaOIogaercs
YMEHbIIIEHNE 3HAYEHUI CUITOBBIX KOHCTAHT. Y YHTHI-
Basl, YTO peasIbHbIM KprUCTaIl1 00JIafaeT HecpaBHEH-
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HO OOJBIIUM KOJIMYECTBOM TaKHUX OOpa30BaHUA,
MOXKHO OKUJATh JIy4dlllee COBMAJCHUE TCOpETUYEC-
KOT'0 ¥ 3KCIHEPUMEHTAIBHOTO CIEKTpa MPU YMEHbB-
IIEHWH 3HAYEHUH CHUJIOBBIX KOHCTAHT BaJICHTHBIX
CBsI3€U U YTJIOB.

Pacuer UK-cnekTpa ¢ UCMONBb30BAaHUEM CUIIO-
BBIX KOHCTaHT MPHUBEN K CMEUICHUIO YaCTOT B KO-
POTKOBOJTHOBYIO 00JIaCTh, YTO BBI3BaJIO HEOOXOIH-
MOCTH CMEILIEHUS BCETO CIIEKTPa B CTOPOHY YMEHb-

100

LIEHU S BOIHOBOIO YHCIIa C K3MEHEHUEM MHTEHCHB-
HOCTH OTJCIBbHBIX CIIEKTPATIbHBIX THHUN. [loaTOMY
MPOBOJMIIACH BapHAaLHsl CUJIOBBIX KOHCTaHT BaJieH-
THBIX CBSI3€H M YIJIOB, OTBEYAIOIIUX KOJEOaHHIM
COOTBETCTBYIOIUX I'PYIII aTOMOB B KpHCTaJlIE aTa-
KaMUTa, C LIENIbI0 HAXOXKICHUS TAKUX 3HAYCHUH, IPH
KOTOPBIX TEOPETUYECKUM CIIEKTP MAKCUMANIBHO OT-
Bedas Obl sKcnepuMeHTansHoMy. MK-criekTp mpu
9THX 3HAUCHHAX IPHUBEICH Ha puc. 9.
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Puc. 9. DkcniepuMeHTaIBHBIH
U TEOPETHUECKUH CIEKTP
aTakaMUTa, MOTydeHHBIN
IyTEeM BapHalU¥ CHIIOBBIX
KOHCTaHT CBsI3€il M yIiI0B
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W3 pacnipenenenus SHEPTUH 110 YaCTOTaM KoJle-
OaHMi1 OBLITN OMpENEIICHBI ATOMBI, KOJICOaHUS KOTO-
PBIX IAIOT MAaKCHMAaJILHBIC BKJI (bl B HHTCHCHBHOCTh
Y MTOJIOKCHUE ITUX CIIEKTPATHHBIX TUHHM. Y CTAaHOB-
JICHO, YTO paccMaTpUBaEMbIe IMHUU CIIEKTPa COOT-
BETCTBYIOT KOJICOaHUSAM BaJICHTHO HECBSA3aHHBIX aTO-
MOB, ITI03TOMY U3MEHEHHUE CUIIOBBIX KOHCTAHT BaJICH-
THBIX CBSI3€H U yTJIOB Ha MOJIOKEHUY TUHUH HE CKa-
3BIBAETCA.

Vuer B3aUMOOENCTBUS BAJIEHTHO HECBSI3aHHBIX
aTOMOB OB OCYIIECTBJICH ITyTEM 3a/JIaHMs BKJIaJa
MEKATOMHOIO IOTEHIAJIa B3auMOoeicTBH. B an-
HBIX pacuerax UCIoiIb30Banachk Mojenb bopaa-Kap-
MaHa C IPOJIOJIEHOM U MOMEePEYHON CHIIOBBIMU KOH-
CTaHTaMU, TIEPBOHAYAIILHO PAaBHBIMU COOTBETCTBEH-

600

Ho A=250,17 aJlx/A? u B=0,3834 allx/A?2
M3MeHss TapaMeTphl IIOTEHIHAIOB, COOTBETCTBYIO-
1I1e B3aUMOJIENCTBHIO TEX aTOMOB, KOTOPBIE Jal0T
MaKCHMaJjbHbIE BKJIaJbl B CYIIECTBOBAHHUE JaH-
HOM CIIEKTPaIbHON JTMHUH, OBUIM TI0100PaHbI Ta-
KM€ UX 3HAYEHHs, IIPU KOTOPBIX TEOPETHYECKUIA
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UK-cnekTp arakamuta OJIM30K K SKCHEPUMEHTAIb-
HoMy (puc. 10).

[Tonyuennsie 3HaUeHHS KOJeOaTEIbHBIX CO-
CTOSIHUM MCIIOJIb30BAHBI HAMH IPH PacueTe TeM-
nepaTypHO 3aBUCHMOCTH TEIJIOEMKOCTH aTa-
KaMuTa. TemIoeMKOCTh aTaKaMHUTa paccuyuTaHa
B nporpamMmme MOPAC metonom MNDO u B npo-
rpamme LADY npu Bcex mMpOMEXYTOUYHBIX pe-
3yJAbpTaTax C MOJYYCHUEM MOJCIHU, HAMIydIlIuM
o0pa3oM coriacyouencs ¢ 3KCIEePUMEHTOM
[11]. Pe3ynbTaThl pacyeToB NMpEACTaBICHBI Ha
puc. 11.

AHanu3 pacyeroB MOKa3ajl, YTO pacyer TeIIo-
emkoctu B mporpamme MOPAC meronom MNDO
naet 3aHmwkeHHble 3HaueHust (MOPAC), Taxke Kak
U pe3ynbTaThl pacueToB B mporpamme LADY c uc-
MOJIb30BAHNEM TOJIBKO CUJIOBBIX KOHCTAHT BaJICHT-
HBIX YIJIOB U CBsi3edl 0e3 JOMOJIHUTENBHOM Bapua-
i (LADY+MOPAC), B TO BpeMsi Kak pacuer B
nporpamme LADY 0e3 ydera CHIIOBBIX KOHCTaHT
JIaeT, Ha000POT, 3aBBIIICHHBIC PE3YIBTATHI TEIJI0EM-
koctu (LADY).
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Puc. 10. DxcnepumentanbHblil [10] u Teopernyeckuil ciekTp
aTakaMuTa, MOJIydeHHBIN Bapualyell MOTCHIHAIOB
MEXKaTOMHOTO B3aHMOJEIICTBHSI BAJICHTHO HECBSI3aHHBIX aTOMOB

13 nByx HaOOpOB CHIJIOBBIX KOHCTaHT, COOTBET-
crBytommx MK-criekrpam, mosry4eHHbIM TyTeM 3Ha-
yutensHOi (LADY 1) u nesnauntensroii (LADY 2)
BapHalyu napamerpos A u B MexxaToMHOT0O OTEH-
yaja Mpy OIWHAKOBBIX 3HAYCHUSIX CHIJIOBBIX KOH-
CTAHT BaJICHTHBIX YIJIOB M CBSI3el, HAWITydIIee CO-
BITa/ICHHE HAOII0IaeTCs B CITyyae HE3HAUUTEIbHOM
BapHaIiK ITapaMeTpoB NOTECHIMAIa MEKaTOMHOTO
B3aUMOJICHCTBHSI.

Takum o0pa3zoM, Ha MpUMEpEe MUHEPAJIOB psijia
XJIOPUIOB M€Y IOKa3aHa BO3MOKHOCTb KOMILIEKC-
HOTro KOMOMHHPOBAHHOTO pacyera KoJieOaTebHbBIX
Y TEPMOJJMHAMHUYECKUX CBOUCTB IPUPOJHBIX MHHE-
paJIOB C UCIIOJIB30BAaHMEM KaK KBAHTOBO-XUMHYEC-
KUX METOZIOB, TaK U MOJEIH BaJICHTHO-CHIJIOBOTO
MOJIA, a TaKKe aJJTATUBHON CXEMBI pacyeTa TerIo-
€MKOCTH.
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Pe3ome

Bipkatap MbIC XJIOpPHATEPiHIH MHHEpaIAapbIHBIH KO-
MeriMeH KBaHTThI-XUMUSUIBIK, BAICHTTI-KYIITIK OPICIHIH MOIEiH
JKOHE JKBUTYCBHIBIMIBLIBIKTHI €CENITEY/IIH aJINTUBTI TOCLUTIH KOJI-
JIAHBII, OCBI TAOUFU KOCBUIBICTAP/IBIH TepOEIMEi jKOHE TEPMO-
JTMHAMUKAJIBIK KACHETTEPIH KEIIeH [i JKHHAKBI €CeITey MyMKIHIIT]
KOpCETUITeH.

Summary

In this work on the example of natural copper minerals of
chlorides series the possibility of complex combine calculations
of vibrational and thermodynamic properties of there natural
compounds was presented with using quantum-chemical
methods, valence force field model and additional scheme of
heat capacities calculation.
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