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IbiMuii paxoap: Kodupoe A. 
KeftHHrH naHTjiapaa hjimhh Hampjiapaa khm£bkm 6kphk- 

M ajiapHtmr Typjm  xoccajiapHHH M areM amK MOflejuiaui e r a  y jiap - 
hhhf xoccajiapHHH KBaHT-KHMeBHfi xncodJiauinap op^aJiH ypraHHU! 
6y0HHa kchf KyjiawaarH Hinnap ojihS (SopitriMoima [1],

KHMeBHH 6npHKMajiapHMHr Ty3HJIHIIIH Ba XOCCajiapHHH 
ypraHHiiiHHHr KBaHT-KHMeBHH xnco6jraui.nap opK,ajra TaBCH<f)jiam,n;a 
KynjiaS KOMnbTOTep nacTypnapH Ba Ma^KMyanapn xaMJta ep#aMT4M 
MaacyaJiapn HujnaTHjiaflH.

ChemOffice iiporpaMMacH,a,a khmcbhh SiipHKMajiapHHHr 
TTMP-cneKTpiiapHHH Ba 6np Kama (J)M3hk KarrajiHKjiapHHH (cytoK- 
jiaHHin Ba Kaiinam xapopaxjiapuHH) HasapiiH >KHxaT̂ aH MawiyMo-
THHH OJIHIIIHMK3 MyMKHH.

Xnco6jiauurapHH aMairra onmpHin yqyn MOJieKyiiaHHiir 

Ty3HJTHin (jjopMynacH Chem Win MaacMyaca e p jim m m  c3h5 ojihhm6 
TerHinjiH epjjaMHH Ba acocHH MaacMyajiapjiapra KHpHiHjia^H, 

acocHH MaacMya^a yui6y MOAAara xernuura Sapna $ H 3HK-KMMeBnfi 

KarrajiHKjTapHMHr xojraxjiapw onTHMaji xojraxra KejiTHpmia^n ft. 

MOJicKyjiaHHHr Ty3HjinmnHH Bepryan xojiaiija KysaTHiiiHMHs 

MyMKHH 6yjiaflH.
3 Hi' onpHiFiH apaxHiiraH Ba Mainxyp XHCoSnam Maacvya- 

napH^aH 6 npn  Honji TOMOHHflaH spaTHiiraH G A U S S IA N  xnco6 - 

jiam MaacMyacHOTp [2]. EyryHrn Kynaa yrnoy ycyjiHHHr maxcnH  
KOMnbrorepjiapra MyjiacaiiJiaHraH W indows xaMiia Linux 
onepauHOH cucreMajiapHfla HuijraH^HraH BapnaHTjrapii spaTnnraH. 

G A U S S IA N  xHcoGjiaux MasKMyacH kchf HMKOHiwrra 3ra 6yjin6 , 

KHMeHHHr xjeapjiH 6apna coxajiapnuarH MyaMMOJiapmi eTiHinra 

MyjmaiijiaHraH Ba ys miira afipHM apro* 3MimpiiK xaM^a xyya kyii 

H03MnnpHK XHCoSjiaui ycyjtJiap.uHH KaMpa6 ouraH,

G A M E S S  FopflGH rypyxH TOMOHH^aH jipaTHJiran kbsht 

KHMeBHH XHcobJiaui ycyjw  caHanaan. By MamiyaHHHr KHMe.ua
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KyJuxaHHjimaH GAUSSIAN 19 nporpaMMaciira HHc6axaH am a
'lerap a jiaaraH . Eyhhhi ca 6 a 6 ii  GAMESS x.MCOojiam nporpaMM a- 
c^ hhht 6 enyiiJiHrH 6mmi H30>yiam mvmkhh. GAUSSIAN npor- 
paMMacH KynriiHa jmijeH3Hara ara SyjiraH (nynjiHK) nporpaM- 
MajiapHH y3 h ’ihi a onraH. M acanan, Zindo/S nporpaMMacHHH, NPA 
e a  AIM aTOM sapaanapHHH x,Hcoonam ycy.ruiapn ea 6 . GAUSSIAN 
e a  GAMESS nporpaMMajiapnaa XMCoGjiauuiap ynyn /iacx.riaf)Kn 
reoMexpiiK KaxraJiHKJiapHH Maxcyc m aiaiaa - input 4>aiiJi KypHHH- 
miiaa KiipiiTHnaaH Ba x,Hco6 ;iaiu HaxHacanapH BH'iyajiH'iauiia khjihu 
oepvB'm HHTepcJseftcjiap epaaMHaa aMajira ouiHpHJiaaH [3 ].

UlyHH a jio .w ia  TatKH fljiam  KcpaKKH. acyaa xapxnGjiH Ba 
c t  3nip/iHK 0MJiaH Hinjiaiu ^aM ojiHfiraH MatJiyMOTJiapHHHr TyjiHK 
xy rp ii Mab.iyMOT iKaHJiHi iiHHHf Ka<J)OJiaTHHH 6e p a  ojiMaMiiH. 
IIIyHHuraeK. oxHHaeiran MatJiyMOTJiap 6np Kama OMiumapra 6of- 
jihk SyJiaAH, yjiap 3ca x,Hco6nauinapra xypjin aapaacaaa xaxoiraK 
KiipHXMUiH 6kh xaxoJiHK aapaacacHHH oiimpiaim mvmkhh [4].

KBaHT-KHMeBHH x,Heo6 jiamjiap ajireopaHK TeHrnaMauap 
THSHMiiaaH xauiKHJi xonraH XapTpH-OoK-PyxaH TeHrjiaMacn 
acocHna xHCo6 jia6 xoroiiiyBHH MOJieKyjiap opOHTajmap 6yH m a  
aTOM OpStlXaJTJiapHHHHr XaKCHMJiaHHUI K03(})<f>HHMeHXHHH XOnHUIH 
acocwaa aMajira ouinpuriaaH. XapTpn <I>ok Pyxan xeHiJiaMacH 
eHHMJiapiira micoaxaH gHflomyBJiapra Sofjihk xojia iaa kb3h t -  
KHMeBHH ycyjuiap HcmimxpHK sa  xpHM SMiuipuK lypjnapra 
ajKpaxiMaan.

EpMM jMimpMK ycy/mapaa XapTpH-cPoK-PyTaH rein.ia- 
M acii MOJieKyiia xapKHSnaarH 3JieiapoHJiapHHHr (jsaKax 6 a p  khcmh  
(p-3JieKTpoHjiap 6kh BajieHX sneKxpoHJiap) ypxacH aarn  yaapo 
ratCMpjiauiHmjiapHH HHoSaxra ojiraH x,o;iaa, 6np Karop coaaa^iam- 
THpHUi-xap acocM,;ia xHcoSjiaHHJiaaH. By KypMHuni.Tai n coaaajram- 
THpHUIJiapHHHT ypHH raMHJIbTOHHaH Xy3HD 4HKWiiaeXX’aHAa 
T?"-KpH6a MatJiyMOTJiapH acocnaa xaHJia6 oanHran 3MnnpHK 
napaMe rpjiap dunati xyjianpHJiaan (KOMneHcamumaHaaH) [4].

ilpHM 3MHHpHK y cy ju ia p a a  napaMexpjiapHHHr sh h k  
x ap iH 6fla  TaHJiao ouhhhuih  x,HCo6Hi a  MOjreicyjiaHMHr aiipHM <J)h3mk 

KHMeBHH xycycHHTJiapuHM rytpH  H tfjoaajiauira M>Ba(|)(j)aK 
6yjiH H aaii, jKyMJiaaaH, yjiapm iH r xoMonorHK SupHKMajiap tuitopH 
6yMHHa yarapHuiJiapHHH anHK^iam hmkohh  iyfim aAH,
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Y m 6 y  kbcIh i - k h m s b b m  x,HCo6jianxjiap op^a/in 6 m  MOjieKy- 
jiaA arn axowuiap ypTacim arM  6 o f  y3yHJiMKJiapM, K0n(|)0pMauM0n Ba 
rayxoM ep x,oiraxjiapH, yjiapHHur oypnaKJiapn (b 3 jtch x  ua xopyHOH), 
x,ap 6h p  S o f h h h f  3H ep rm cn , OoFJiapHHur x,ocmji 6y.nnm  jn e p -  
rHHjrapH, myHHHrfleK MOjieicynaHHHr x o c h ji  6 y jim n  h cch k ^ h fh  
( re iu m ra 06pa30BaH H s) TyrpncK;iarH  MaiJiyMOTJiapHH ojihiuhmm3 
MyMKiiii.

ByHgaH xaniKapn, MOAaajiapHHHF Tysarim n (j)opM yjiajia- 
dmjih  TerHUWM HHTep(|)aiicjiap opKa;in H yp erch em  nporpaM M acnra 
k h ph th S x,ap Katm aii k iim c bh h  6HpHKMajiapHHHr Y O -  s a  H K - 
cneKTp/iapHHH Ha3apHii >Kiix,aTflaH o jw w h m m 3 MyMKHH. B y  3ca 
ojiHHraH MOAAajiapHHHr Ty3HJTHurjiapHHH ypraH m iifla Ba xax^Mii 
KHAHnifla Kaxxa axaM iiaxra ara.
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Hjwuu pcc$6ap: JI.Komojio6 
H cthkSo jx jh  nopnoK noxiHMep kom oo3hxjih  M axepna^jiapflaH 

(I1 K M ) 6npa  k h h h h  eHyBqaH n jiacxm oiap  xjico6jiaH aflH . K^hhhh 
CHyB'iaH Mjiac'i HK.'iapHHin toKopn MycTa.x,KaMJinrH, khmhk co jih iu - 
THpMa OFHpjIHKHH XaiMHHJiaiUH Ba yjiapHH KOHCTpyKU,HJIJiam 
HioJiapHHHHr xypjiH xHJi cox,ajiapHfla MyBafjxJjaKHjrmH KyJiJiaHii-
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jihihh, aHHHKpa, HKjHcoflHH apaoHAHra ynapra SyjiraH ranaSHH 
ouniiiiHra ca6ao  6yjiMOK;i,a.

X o 3 n p n i  KVHfla S h h i i ih h  K aM attTH pyBt fH M a T e p n a Ji C H ^ aTH ^ a 

LLIypxaHi a3KHM e M a m iy a c H  (IIIF K M ) h h k m h a h c h  a c o c u ’i a  o j i h h -  

raH anioMHHHH (III)-ni/ipoKCH,imaH 4>oHAaAaHHni AOA3ap6  M yaM - 
MOJiap XHCoSjiaHa^n. Ajuomhhhh (III)-rHApoKCHAHHHr m v x h m  

x o c c a i ia p H  x e M iie p a x y p a r a  M H 3 a M jm jin rn  s a  c o A H n rm p M a  Mycxax- 

K a M Jia r h h h  M K o p n  Qfimina 3K yaa K a r r a  a x a M R s x r a  3 r a . A p 30H B a  

KiKopH  x e M n e p a r y p a r a  h m ^ s m jih jih k  x o c e a j ia p i i  e i jiio m h h h h  (III)- 

rH flpoK C H jiA a M aBJK yanH rH  nojiHMep k o m h o s h x h h h t  4 0 %  hh 

TaiUKH ji k h a h i i ih  x a w jia  OAHHaAHran n o jiH M e p  K0MH03HXHHHHr 

a p 3 0 H  B a  CH(j)aXAH SyAHUIHHH TatM H H JTaftflH .

IIIypTaHrasKiiMe M am iyacH  hhkhhahch aJiroMHHufl okchahh 
xo3ajiam [1] Ba ynflaH anioMHHHH (III)-rHApoKCHA xyAAHpyBiiH- 
chhh ojiHin MaKcaflHAa hamhh TaAKHKOT h iiih  ojth6  SopHAAH.

IIlypTaHra3KHMe MaacMyacH hhkm hahch anioMHHHH- o k ch - 
jw m m r  ra p m o a jia rH  opramiK M o n n m a p sa  KpucTajimauHOH
CVBHH KypHTHUI V'lyH HHKHHaH XHCoG.iaHi aH aJIIOMIIHHH OKCHAHH
ot(AI20 3) =  75 .05  r hh 4>ap4>°PnH rareAAa My(J)eji neMHAa T  =  

6 0 0 °C , 1 coaT MoGafiHHAa kyhahpkjiah. Aaiomhhhh okchahh 
hiiih a ~m aji na paHFH ok panrra aanaHAH. KyflAnpnuiAaH kchhh 
aAKJMHHHH OKCHAHH w (A 12Oj) =  8 4 .8 2%  HH TaiJJKMJl KHAaAH, 
MOAAaTapKH0HAarH >v(H20 ) =  15 .18%  cyB ilyKOTHJiaAii.

MaMAajiara ynyH KaTTHK anfOMHHHH o k ch a  (o k  panrAH) Ba 
cvsok, naxpHH rHApoKCHAHHi-ir 3 2 .1 %  N a O H  3pHTMacH (KOHueHTpa- 

n m c u  CN 0 = 3 0 0 z \ j i  e r a  CNa0H =  3 8 7 .1  r\ji) a&h TanepAaHAH.

EyHAa 63 .66  r hhkhhah 3ajomhhhh okcha rpanyjiacH (ok panrjiH) 
ra 82.9  r (era 61.41  cm1) 3 2 .1%  ah HaTpnft thapokcha 
jpHTMacHAan KyfflHAAH. MaHAajiamaa moavab )K : T -  1.9 oyfinqa. 
MafiAaAauTAa iirapHiaiap 0 1 .0 2  cm -  5 AOHa, 0 2 .02 , cm ~~ A  jiona, 
0 3 .0 2  =  1 AOHa. MaflaaAam BaKTH 1 coaT AaBOM 3tthphaah.

ABTOKAaBra MaflAarcaHraH M acca Ba «Ha 1 8 8 .5 9  mu 3 2 .1 %  
N a O H  3pHTMacHAaH k^auhaah. ABTOKAaBAa chhtc3 BaKTHAa T  =  

2 3 0 ° C , P = 2 8  -  3 0  arM, BaKT -  1 coaxHH xauiKHA kmaah.
ABTOKAaBAa OAHHraH ok paHrAH jpnTMaHPf neHTpM(|)yra 

khahi-ih6, KaTTHK MOAAacH a>Kpa™6 oahhah. KoJirai-i cyioK
3pHTMaHH ACK0MH03HTHH0H aAK>MHH3TAH 3pHTMa TaHCp.AaiH Y^H
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