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BBeneun:e 

B JI8CTOHIUee BpeMH B OCIIOBY CHCTeM8THKH npOTOHHh!X Kn:CnOT nono

meHO noJIH.THe "cn:nhi Kn:cnoThi", Konn:qecTBeJIJioii: Mepoli KOTopoii: smnHeTCH 

KOHCT8HT8 AHCCOUH8UHH KHCnOTb!, llocneAHHH 38BHCHT K8K OT xapaKTepa 

CBH3H BOAOpOA8 B KHCnoTe, TaK II OT CBOii:CTB nprrMeHHeMOI'O paCTBOpn:TenH, 

C TO'IKH 3peHHH aneKTpOIIIIOI'O CTpoeHHH KHCnOT npencTaBnHeT HHTepec 

6onee geTanhHOe 3H8HHe xapaKTepa CBH3H BOAOpOA8 1 B '18CTHOCTU 1 CTenean: 

ee HOHHOCTH A 
. . ~ . Ill 

1 BXOAHIUeii: B Bb!pamean:e BOnHOBOii: 'I'YIIKUHH CBH3H : 

B H8CTOHIUee BpeMH JieB03M05KeH. 

Tipn:HHTbie MeTOAhi pac'I~Ta n: aKcnepn:MeHTanhHoro onpeneneJin:H A ( oco-

6eaao AnH MIIOI'08TOMHb!X MOneKyn) HMeiOT CKOpee K8'1eCTBeiiHb!ll1 He)Kenn: 

KonnqecTBeHHhiH xapaKTep. 

/2/ B pa6oTe 6binO nOK838H0 1 'ITQ B BOAOPOACO)lepmaiUHX XHMH'IeCKHX 

COeAHJieHHHX BHA8 Z' Z H 
k m n 

BepOHTHOCTh HAepHOI'O 38XB8T8 OCT81IOBHB-

IIIHXCH 1T -Me30IIOB BOAOPOAOM OnHCb!B8eTCH Bb!pameJIHeM: 

W= 
a'v 

L 

kZ'+mZ+n 
' .V '+ v = n (I) 
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, 
rne v - n - v - qncna csSiaeti aToMoB Z.' n Z C BOJl0pOJlOM 0 a L li a L "':" 

Koa¢clmuneHTbl0 • OTpamaromne BnliSIHHe XllMli'l:8CKOfi CB5l3ll BOilOpOilB Ha Be-
. - \ . - . 

pOSITHOCTb saxsaTa TT- -Me30HOB ( L -HOMep nepnona Ta6miUbl n.H. MeH-

Jleneesa, K KOTOPOMY npnHallne)KllT aToM Z ). <l>opMyna ( 1) B?IBelleHa. · 

Ha ocHose npellCTasneHnfi, nonyqnsmnx HaasaHne Mollenn '6onbmnx MeaoMone-
/3/ . 

Kyn' • UnH aneMeHTOB BToporo rrepnolla aL rrpellcTasnSieT co6ofi qacTb 

"aneKTpoHiloro o6naKa'· llByx aneKTpoHos csSian Z- H , cocpelloTo'l:eHHyro 
- /3/ 

. y _ rrpoToHa n Me:IKily HUM n liTOMOM Z • TaKnM o6paaoM, sepoSITHOCTb 

38XB8T8 TT - -Me30HOB BOilOPOilOM npSIMO CBSI3aHa C .pacrrpelleneHneM rrnOT

HOCTli salieHTHbiX aneKTpOHOB. 

Uenbro HaCTOHIIIeil:_ pa6oTbi 6bmo nccnelloBaHIIe xapaKTepa .CBSI3H H -,0 

· s KncnopollCOilepmamnx KIIcnoTax H SO , HNO 
3 

, }\PO 
4 

, H 
3
80 

3 
- 2 4 /2/ 

II 11.J C2 0 4 c rroMOIIIbro MeTolla, ananorn'UIOro orrncaHHoMy paHee 

ITocTaHOBKa aKcrrepiiMeHTa 

3KCIIepHM8HT 6bm BbiiiOnHeH Ha IIY'l:Ke OTpHUaTenbHbiX TT -Me30HOB 

cnnxpounKnoTpona fl.HIT OH.HH. 3axsaT ocTaHOBIIBmnxcH B MIIIIIeHH TT- -Me-

- - 0 
30HOB CBSI38HHbiM' BOilOPOilOM periiCTpuposanCSI no noSisneHIIlO TT -M830HOB 

s peaKunn nepeaapHilKH: 

TT +p-+n+TT 0 • ( 2) 

3 
Ha scex Hllpax, KpoMe rrpoTona· u Hllpa He , aTa peaKunn rronasnena llO 

~ ~/ -
ypOBHH < 10 • 

BepOSITHOCTb 38XB8Ta TT -Me30HOB BOilOPOilOM 0 BXOilSIIIIliM B C081lHHeHIIe 

X 0 onpenennnacb OTHOCHTenbHbiM MeTOilOM, nyTeM cpaBHeHIIH CKOpOCTeil: 

ct.JeTa TT O -Me30HOB 0 B03HIIK810IIIUX B liCCnellyeMOfi MIInieHH li MIIIII8Hll II3 
- -2 

rnllpllll8 nHTIIH (LiH) TOniiiiiHOil: /1= 2,216 r/cM C yqeTOM paanuqng 

4 

r r 
,.~ 

.t 

nx TOpMo3HbiX Tonmnn. BepoHTHOCTb peaKUIIII ( 2) nnn LiH 

WLIH = (3,5 ±. o:4).I0-2.11ccnell~BaHime MHIIIeHn ll3 KIICnc 
- . 

aoil: crroco6nocTII 6bmii SKBHB~neHTHhi ( 1 of 1,2) t1 

B aKcrrepnMeHTax_ onpellenHniiCh aasnciiMOCTII BbiXOila 

oT ToniiiiiHhi R TOpM03HIIIero ¢IInbTpa llnH MHIIIeHeif II3 KUI 

nnn Kam.i:Ioro 3Ha'l:eHIIH R CIWpOCTb cqeTa HBnSieTCSI cyMMO 

oT peaKunu ( 2) - _ n 0 (R) u OT cflonosoro rrpou~cca nepea. 
TT 

30HOB Ha neTy_ Ha Hllp8X MIIIIIeHII. B II3MepeHIIHX C MIIIIIeHSU 

aneMeHTOB ( C AI i Cu • Zr ) 6blno ycTanosnef 

6paHHbiX H8Mll ycnOBliSIX 9KCIIepiiM8liTa BepOSITHOCTb rrepe3a 

nnneiino aasucnT oT R • IToaToMy rrpn BbPmcneHIIII uccne. 

Ta ¢on arrrrpoKcirMnposancH rrpnMoii" niiHneii. 

B KaqecTse MnmeHeii ncnonhaosanucb 100-rrpoueHTHbiE 

KpaTKO onncaHbl CIIOC06bi !IX IIpiirOTOBneHIIH. 

H2S04 .K 95-rrpoueHTHoii: H
2

S0 4Ksann¢nKaurm "xq" JJ 

ueHTHbiH oneyM. MonHpHOCTb nonyqeHHOH KIICnOTbl COCTaBn5l 

C llOCT8TO'l:HOH llnH HBIIIIIX ueneli: TO'l:HOCTblO COOTBeTCTByeT. 

HNO 3 • Ko~1MepqecKan HNOa KBann¢nKauun "'~Ill 

C II36biTKOM nRTIIOKIICII cpoc¢opa. KonueHTpaUIISI IIonyqeHHOH 

KIICnOTbi cocTaBnnna 24,1 M. TeopeTH'l:ecKaH MonnpHoCTb 1 

HNO 3 pasna 24,0 M. 3aBbrmeHHoe aua'l:eHne KonueHTpaum 

BHiliiMOMY, _. o6'hS_ICHIITh rrpnMecbro NO 2 • 3Ta npnMecb ne 

pona n, cnelloBaTenbHo, cymecTnenno ne sniiHeT na TO'l:Hoc~ 

HaP04 • ITpnroToBnSinacb- rryTeM oTroJIKII BO!lhi non 1 

KOMMepqecKoli: · H3 P04 
KBaniicPIIKaunii "qna". ITponyKT co; 

.naHHbiM secosoro anannaa, 97% 1\ PO 4 •. OcTasmuecn 3% Cl 

6hmH cBH3aJibi nyTeM no6asnennH -6nnaKoro K pac'l:eTJioMy li 

ITonyqemian KncnoTa conepmana 73;8% P 2 0 5 ·(collepmaniie 

rrpoueHTHOH H :i ro 4 - 72,4%). IToBbiiii8HHOe co.nepmaniie 
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, 
, C BOJlOponoM1 a L II a L -

:BR3H nonopona na Be-

nona Ta6nHUbl n.H •. Men

'opMyna { 1) BbrBenena . · 

Ionenn "6onhlliHX MesoMone

le.!lcTaBnReT co6oii qacTb 

:.. H ·, cocpenoTo"!ennyJO 

o6pa30M 1 BepOHTHOCTb 

c pacnpenenenneM nnoT-

~ xapaKTepa CBH3H H-.0 

, }\ PO 4 , H aBO ~ 
/2/ 

mcannoMy panee 

tTenbHbiX Tr -Me30HOB 
.. 

lHXCR B MHIII9Hll 1r -Me-

nOHBlleHHJO Tr O -Me30HOB 

{ 2) 

t .. peaKUHH no.uannena no 

lM1· nxonHIIIHM n coennnenne 

reM cpaBUeUHH CKOpOCTeii 

MMI!Ienu u MHI!IeHn H3 
-2 

eM c y"l~ToM paGnH"'HH 

. . 

I 
. 

/3/ 
. nx TopM03HbiX Toni!IHU. BepoRTHOCTh peaKunu { 2) nnH LiH panna 

. -2 . . 
== . ( 3,5 :!:. 014) .10 .I1ccnenoaallllble MHI!IeHII M3 KIICllOT no TOpM03-

noii cnoco6nocTn 6bmn 3KBl!BaneHTHbi ( 1 "* 112) ll. 
0 

B aKcnepnMeHTax onpenenHnHCh saBHCHMOCTH Bhrxona " -Me3oHoB 

oT TonmnHbi R TopM03H!Ilero ljJnnbTpa nnH MHI!Ieneii H3 Kl!Cl!OT II LiH. · 

nnSI Ka:»<.noro 3Ha"!eHIIH R C!WpOCTb C"!~Ta .HBnSieTCH cyMMOH BKnanon 

OT peaKUIIII ( 2) -. n 0 (R) H OT cPOliOBOI'O npouecca nepesapHnKl! 17- -Me
Tr 

sonon na neTy. na H.npax MIII!IeHH. B H3MepennHx c MHI!IeJHlMII ns "'HCTbiX 

aneMeHTOB ( C AI 1 Cu , Zr ) 6blno ycTanonneno1 'ITO B Bbr-

6paHHblX naMM ycnoBHHX 3KCnepl!M9JITa BepOHT!IOCTb nepe3apH.llKH Ha neTy 

nHneiiHo sanncuT oT R • nosToMy npu Bhi"!HcneHHl! uccnenyeMoro a¢!]JeK-

Ta !]loll annpoKCHMHponancSI npSIMoii· mumeii. 

B Ka"!ecTne MHI!Ieueii ncnonhsonanucb 100-npouenTHbre KncnoTbi. Hu:»<e 

KpaTKO onHCBllbl CIIOC06bi HX npHI'OTOBneHH.H, 

II 2 so4 • K 95-npoueHTHOH H2so4 KBanmjJHKBUIIH "xq" no6aBn.HnCSI 60-npo

ueHTllblii oneyM. MonHpliOCTh nonyqenHoii KncnoThi cocTaBnnna 1817 M, 'ITO 

C .llOCTaTO"!liOH .nn.H Hai!IIIX ueneii 

HNO a • Ko~IMepqecKa~ 

C II36b!TKOM n5!THOKIICII ljlocljlopa, 

TO"'HOCTb!O COOTBeTCTByeT 100% 112 504 , ., 
HNOa KBann!]JnKaUHH. "qna" neperonHnacb 

KonuenTpaunH nony"!eHIIOtl: T8KHM o6pa3oM' 

KHCnOTbi cocTaBn.Hna 24, 1 M. TeopeTH"!eCKa.H MonHpnocTb 100-npouenTnoii 

HNO 3 panna 24,0 M. 3aBbii!IeHnoe snaqeuHe KonuenTpaumr. Mo:»<no, no-

BH.UHMOMY 1 . o6b.HCHl!Tb npnMecbJO NO 2 • 3Ta npnMecb ne con~p:»<HT nono-

pona n, cnenonaTenhHO, cymecTnenno ne nnn.HeT na TO"'HOCTh II3Mepemrii. 

HaP04 • DpnroToBnHnacb· rryTeM oTrOHKII BO,ttbi non naKyyMoM us 

KBannljJuKauim "q.na ". DponyKT conep:»<an, no 

.naHllbiM neconoro anamrsa, 97% 1\ PO 4• OcTaBI!IUec.H. 3% cno6onnoii nonhr 

6bmH CB.H38llhl nyTeM .no6aBneJIHfl 6nii3KOI'O K paC"!~THOMy KOnH"!eCTBa.P2 Os· 
.:,. 

nonyqenHaSI rmcnoTa conep>Kana 73,8% P 2 0 5 ·( conep>Kanne P2 0 5 B too.:..· 
npoueHTHOH H 3m 4 - 7214%). DoBbii!IeHJIOe conep>KBHIIe ·P2 05 MQ}KHO 
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o6'bSICHHTb qacTH'IHhiM o6paaoBaHn:eM nonmpoccpopHhiX KHCnt?T npn: pacTBope-' 

HHH ~ 0 5 , KIIcnoTa HMena BIIll 6eCUB9THhiX KpHCTannoB 'C TeMnepaTypoii: 
' 0 

nnaaneHIISI 42;5 C. 
•,, 

Ha BOa · n: H 2 C 2 0 4 · • flpiii'OTOBnSinn:cb nyTeM TmaTenbHoro Bbicy-

mn:aaHIISI npenapaToB KBann:cpn:Kaun:n: "xq" npn: ·TeMnepaType oKono, 70°C., 

flpn:Mecb cao6onHoii: BOllhi B Mn:IIIeHSIX 6hma, MeHee 0,1% no secy, 'ITO,, 

0 ~ 
COOTB9TCTBOBano BhiXOllY TT -M930HOB OT BOllOpona BOllbl WH O "' 10 , 

2 

BemeCTBa MIIIII9Heii: 6binii ynaKOBaHbl B, aniOMHHII9l3bi9 linn CTeKnSIHHbie 

repM9TH'IHhl9 KIOB9Tbl, LlnaMeTp MHIIIeHeii: COCTaBnSin JO!) MM 1 TOnml!Ha 
2 

CTeHOK KIOB9T - "' 0,5 r/CM , 

PeaynhTaThi naMepenn:ii: R o6cy)Kp,eHn:e 

a 
3KcnepnMeiiTanbHhie 3Ha'!eHRSI W x llnSI llCC!i9llOBaHHhiX KHCnOT npll-

aeneHhi B Ta6nn:ue 1. TaM )1{9 nnH cpaBHeHRSI naHhi Bhi'!HcneHHhie no cpop-

(1) ' .h.h /5/ . ' 
~ Myne C y'leTOM S't''t'eKTa TO)Kll9CTB9HHhiX rpynn TeOp9Tll'l9CKll9 3Ha'!e-

T 
HHSI aepoHTHOCTR aaxaaTa W ;., .If aenn:'IHHhi p K 1 nnH YKaaaHHhiX KH.cnoT 

T 
B BOllHhiX paCTBOpax, flplll!SITOe npll paC'leTe W x 

. ' . . /3/ 
cnopona cocTaBnSino 1,28t_0,15 • 

3Ha'leHn:e a L llJlSI Kll-

Ta6nn:!liLl_ ' 

KRcnoTa w.s ·104 x. 
~. w·T·J04 

X· 
w'-r.;w s 

X X pK1 

H :fiO 4 < 0,4 4,0:!:_0,5 >10 -3,0 

HN0 3 < 0,6 6,2:!:_0,7 >10 -1,4 

H2C20 4 < 0,1 4,3:!:_0,5 > 40 1,3 

H 
3
P04 1,5:!:_0,7 4,0:!:_0,5 2, 7:!:_1,4 . 2,1 

H .BO 4,2:!:_1,0 6,2:!:_0, 7 1,5:!:_0,5 ·8,7 
3 3 

6 

.. 

' J ' 
L 
~ • ~ r 
i 

- .!J 

~ 

·I 
i 
.I 
~ 

1 

~ 

:/! 

:! 

J 

113 Ta6nRUhl BllllHO, 'ITO llnSI. H2S04 • HNOa .H H2 c2 

HOCTb peaKURR ( 2) nonaaneHa 6onee q.eM Ha nopSillOK BenR~ 
. T . 

HHIO C TeopeTII'l9CKHMH 3l!a'l9HHSIMH Wx.. C TO'IKH 3p9HHSI 

M930M~neKyn STO 03HaqaeT1 'ITO sneKTpOHHaSI nnOTHOCTb B6 

B. STIIX KHCJlOTaX Mana, T,e, CBSI3b H - 0 RMeeT npeRMyiii 

Hhiii: xapaKTep. LlnH H3 PO 4 R H 3 B0
3 

B npenenax nonyqeH 

HOCTH ll3MepeJmii: , n:MeeTCSI cornacne na6niOnaeMhiX ·R ni 

acpcpeKTOB, 

KRcnoponconep)KamRe neopraHR'leCKRe KRC~OThl BRna ·E 

RX Knaccn:cpRKaURR no Benn:'IRHe p K 1 B BOllHhiX pacTBopa" 
/6/ . 

• nRTb Ha '!eThipe rpynnbi • BHyTpR Ka~oii:. rpynnhi KRcnoT 

KOBYIO B9Jlll'IHHY cpopManbHOI'O aapHna (e) ueHTpanbHOI'O aT( 

HHTepaanhi aHa'leHHSI p K 1 llnSI KHCnOT C paanH'IHhiMll B 

ManhHoro aapHna npencTaBneHhi B Ta6nRue 2, 

/ 
Ta6nrrua 2 

e 0 1 2 

pK1 7 ... 11 1,5 ... 3,0 0 ... -3 

CRna KncnoThi pacTeT c pocToM cpopManbHoro aapHna 

aToMa ( pK 1 

rpynn OH 

npll STOM yMeHbiiiaeTCSI) II npaKTH'l9CKII He 

CornacHo Knaccn:cpiiKaunn:, naHHoii: B Ta6n1Iue 2, II aHa' 

( Ta6niiUa l ), HCCJl9llOBaHHhie HaMII HeopraHII'l9CKII9 KHCno:I 

llOJlO)KIITb B llOpSillK9 y6biBaHIISI CIIJlhl B cnenyiOIIIHii: pSill: 

H2S0
4 

,HN0
3 

(e=2) > H
3
P0

4 
(e =0 > H

3
B0

3 
(e =0) 
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c KllcnoT np11 pacTBope

TannoB c TeMnepaTypofi 

TeM TlllaTenbHoro BbiCy

o 
paType oKono· 70 c .. 
0,1% no BeCy1 '<ITO 

. -5 
a BO.llhi WH 0 "' 10 • 

2 

Hl!9tlb19 Hnll CTeKnSIHHbiS . 

ri top MM1 TOniiiiiHa 

Kfl9H119 

menoBallllblX KIICnOT npH

• .Bhi'IIIcneHHhie no <iJop

/5/ 
T90p9TH'I9CKR9 3Ha"<Ie-

nnSI yKa3aHHblX Kl{CnOT 

3Ha"<I911119 a L ,llnSI KR,;. 

WJ/W~ 
.. 

pK1 

>to -3,0 

>10 -1,4 

:::-40 1,3 

2, 7:!:.1,4 .· 2,1 

1,5!_0,5 ·8,7' 

~· 
:J·'' I ' ~ ' 

"'"~---

··1 I~' .. 
i 

1~ 
·-~-

113 Ta6nHUbl Bll.llHO, '<ITO nnSI. H2SO4 • HNOa H "2 c2 04 BepoSIT-

HOCTb peaKUIIH ( 2) no.naBneHa 6onee "<I_eM Ha nopSI.llOK Benu"<IIIHhi no cpaBHe

HIIro c TeopeTH'<ISCKHMH 3Ha'<ISHIISIMH wxT· c TO'<IKH speHHSI MonenH 6onb~HX 
M930MOneKyn 9TO 03Ha"<IaeT1 '<ITO aneKTpOHHaSI nnOTHOCTb B6nH311 npOTOHa 

B 9TIIX KIICnoTaX Mana, T.e. CBSI3b H - 0 HMeeT npel!Myiii9CTB9HHO l!OH-

HOCTII H3MepeHHH 'RMeeTCSI cornacae 

B npenenax nonyqeHHofi uaMH TO"<I

Ha6nronaeMbiX 11 npencKa3biBaeMbiX 

a4J<iJeKTQB, 

KHcnoponconep)KaiiiiiS HeopraHII'<ISCKHe KIIC~OTbl Bll.lla Hn xo m np11 

HX KnaccR<iJHKaUHH no B9nii'<IIIH9 pK 1 B BO.llHbiX paCTBOpaX MO)KHO pas,lle-

/6/ B . 
• nHTb !Ia '<I9Tblp9 rpyniTbl • HyTpM Ka~OH. rpynnbi KIICnOTbl IIMSIDT O,llll!la-

KOBYID Benii"<IIIHY <iJopManb!IOrO sapSina (e) USHTpanbHoro aTOMa, npRM9pHbi9 

. IIHTepBanhi 3Ha'IeHRSI pK 1 nnSI KRCnOT C pasmi"<IIIblMII BenR'IIIHBMII <lJop-

Manb!IOro saps:~na npencTaBnellbi B ia6n11ue 2. 

/ 
Ta6mma 2 

.. 
e 0 2 3 

7 .. 11 1,5 .. 3,0 0 .. -3 "' -10 

C:~rna KllcnoThi pacTeT c pocToM <lJopManbHor.o saps:~na UE!HTpanbHoro 

aToMa ( pK 1 

rpynn OH 

np11 aToM yMe!lbmaeTcSI) n npaKTR'IeCKir 11e saBIICHT OT '!Irena 

CornacHo Knaccll¢nKaUHII 1 na!l!lofi B T?6n11ue 2, 11 sHa'Ie!IIISIM pK 1 

( Ta6nHUa 1) 1 RCCne.llOBaHHbl9 HaMil H90pra!IH'I9CKH9 KirCnOTbl MO)KHO pac-

nonO)KMTb B nopSinKe y6biBa!IRSI cunhi B cnenyromufi pSin: 
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i 
" 'I 
,> 

1\ 

~l I, 

ij 
'1 

d ,, 

Koa4J4Jnuxi:enT a L B 4JopMyne ( 1) JlnSI aneMeHTOB BToporo nepno.na 

MO)I(HO Bbrpa3UTb qepe3 CTeneHh HOHHOCTH CBSI3ll H' .,- 0 cne.rtyiOl!1HM 

o6pa3oM 
13/ ' '·· 

a2 
I s 2 

_..;::-2~ (I + . n . }, 

I +A I+ s 
(3) 

r.ne s - HHTerpan nepeKpbiBaHHSI .rtnSI KOBaneHTHOfi CTpyKTypbi CBSI3H, 
8 •. 

3HaSI: 8KCrrepnMeHT8nhHbre 3Ha~eHHSI ·W x , MO)I(HO Bbi~ncnHTb a2 .rtnSI 

CBSI3eil: II - 0 (no 4JopMyne ( 1)) H C 110MOII1bl0 4JopMynbi ( 3) Hail:TII COOT-

BeTCTByiOl!1He 3Ha~eHHSI A H nonn HOHHoro xapaKTepa 8THX CBSI3eil: 

,\2 
P = ---- • IOO% • B Ta6nnue 3 cyMMHponaHbi nony~eHHbre TaKn:M 

I+,\
2 

. 

o6pa30M 3Ha~eHHSI A H p 

l13 Ta6nn:Ubl cne.nyeT, 'ITO pSin KHcnoT, nocTpoeHHbril: B nopSinKe 

y6brBaHHSI CTerreHH IIOHHOCTII CBSI3H Jl - 0 1 npaKTH~eCKH nonHOCTbiO COB

nanaeT C pSinOM1 OCHOBaHHbiM Ha ITOHSITIIH CHnbl KIICnOTbl. TaKIIM o6paSOM 

MO)I(HO yTB9p)l(naTb1 ~TO CTeneHb IIOHHOCTH CBSISH Jl -0 nenocpencTBeH-

HO. CBSISaHa C <jlopManbHbiM sapSinOM UeHTpanbHOrO 8TOMa KIICnOTbi II KOH-

cTaHTOil: ee nuccouuauuu. 
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> 90 
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H
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"' 1,3 
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113803 

"'0,7 

"' 35 

Tipe.ncTaBnSieTcSI HHTepecHbrM, ~To oprann~ecKaSI mar 

no nenn~nne ,\ .non)I(Ha 6biTh oTnecena K rpynne nan6c 

KHCnOT. C · 4JopManhHbiM 3apSI.rtOM e = 2, TaKOfi 3apH.rt MC 

manenenofi KncnoTe, e?nn, y~nTbiBaSI cnMMeTpnro MoneKyn 

xapaKTep cBSI3n C -C , npHHSITh .nna aToMa. yrnepo.na 3a 

Hbrfi aT()M• BbrCoK'oe ~Ha~enn~ pK1 .rtnSI 112 C2 0 4 MO 

·no c coxpanenneM B nonHbiX paCTBopax MoneKynSipHbiX ac 

3YIOII1HXCSI 3a C~eT BO.rtOponHbiX CBSI3eil: H npenSITCTBYIOll1H' 

B .Tnep.noil: 4Ja3e H3necTHO CY:mecTnonanne {3 -¢opMbr mai 

c aneprn~il: nonoponHbiX CBSI3eil: · "' 10 KKaniMonb BMecTt 
· Ill 

5-6 KKan/Monh na o.nny CBSI3h 0- H •.• 0 · • KocBeHHb 

HHeM 8Toro SIBnSieTCSI OTCYTCTBHe B TBepnoM MOHOrHnpaTt 

cnoTbi (H 2 C2 0 4 
• H

2 
0) n:onon rn:npoKconn:SI ( H 

3 
0 ); 

B saK;rro~enne cnenyeT rro.n•repKHyTh, ~To nsy~enue 

1T -MeSOHOB xapaKTepa CBSI3II II - Z He orpaHII~llBa 
131 

peHHbrMH KHcnoTaMu II nccne.noaaHHblMH panee coeniiHE 

MeTona saKnro~aeTCSI B ero IIs6npaTenhHOM xapaKTepe, Be 

neniiTh cBSISh nonopo.na nesaBIICIIMo oT cno)I(HOCTII coeniif. 

ABTOpbl nonbSYIOTCSI BOSMO)I(HOCTbiO Bb!p8SIITB CBOIO 

3, UnceKy, E. fyT6Hepy, B.A. ropneeny sa riOMOulb B pa6t 

MapeBy H B.r. <l>IIpcony sa rronesnbre niicKyccmr, c.n. Kp: 

pee K pa6oTe II nonnep)I(Ky. 
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roB BToporo nepnona 

(~0 cnenyromnM 

(3) 

oil CTpyKTyphl CBSISH, 

Bhi"'HCnHTb a2 anSI 

opMynbi ( 3) HaHTll COOT

{T9pa 9THX CBSISefi 

ol nony"'9HHbl9 TaKHM 

0911Hbltl B nopSILlKO 

"J9CKH nOnHOCTbiO COB

:nOTbl, TaKnM o6pasoM 

H -0 Henocpenc:rBen-

lTOMa KHCnOTbl H KOH-

.. '1,3 

:60 

"'0,7 

."" 35 .· 
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flpencTaBnSieTcSI HHTepeCHbiM, "'TO oprannqecKaSI maBeneBaSI KncnoTa 

no Bemi"mHe .\ nomKHa 6biTh oTHeeena K rpynne nan6onee cnnhHbiX 

KncnoT c. <iJopManhHbiM sapSILlOM e = 2. TaKoil sapSILl Mo>KHo. npnnncaTb· 

UlaBeneBOH KHCnOT9 1 e~::nH 1 Y"'HTbiBaSI CHMMeTpHIO MOneKyni>I H KOBaneHTHblti 

XapaKT9p CBSISH C -C 1 npHliSITb LlBa aTOMa yrnepona sa OLlHH UOliTpanb-

.. flbiil aToM, BbrcoKoe sHaqenne pK 1 MO>KeT obiTh oBSisa-

· Ho c coxpaneHneM B BOLlllbiX pacTBopax MoneKynSipllbiX accounauni1, o6pa

syromnxcSI sa cqeT BonoponHbiX CBSisei1 n npenHTCTByrorunx nnccounaurm. 

B .TBepnoti <Pase nsBeCTHO cymecTBoBanne f3 -<PopMLI maBeneBoii KncnoTbi 

C 9Heprii~H BOLlOPOLlHbiX CBSIS9H · "" J0 KKan/Monb BM9CTO otSbitJ:IIblX 
Ill 

5-6 KKan/Monb Ha onny cBSISh 0- 11 ... 0 • KocBeliHbiM nonTBepmne-

nueM 9TOrO SIBnSieTCSI OTCyTCTBHO B TB9pLlOM MOHOrliJlpaTe Ul~meneBOll KH-
/7/ 

cnoTbl ( H 2 c2 0 4 • JI2 0 ) HOliOB rnnpoKCOliHSI ( 113 0 )+ • 

B saK.nroqeHne cneJlyeT non•IepKllyTh, "'TO nsyqenne c noMOlllbiO 

7T -MesoHoB xapaKTepa CBSISH H - Z ne orpann"'IIBaeTcSI paccMoT-
/3/ 

peHllblMH KIICnoTaMII II IiCCn9JlOB8HHbiMII paHee C09JlHII9HliSIMH, liellliOCTb 

MOTOLla. 3aKniO"'89';rCSI B ero liSol~paTenbHOM XapaKTepe, BOSMO>KHOCTII Bbl-
,, 

nemiTb CBSI3b BOJlOpo.oa H93aB!ICHMO OT CnO>KliOCTII C09Jlllii9~HS1. 

ABTOphl IIOnhSYIOTCS1 BOSMO>KliOCTbiO Bb!pa3HTI:i CBOIO 6naro.uapHoC::b , 

3. UnceKy, E. fyT6nepy, B.A. fopJleeBy sa HOMOlllb B pa6om, n.I1. Dono~ 
MapeBy n B.r. <Pnpcony sa nonesnbre ancKyccnii, c.n. KpyrnoBy sa nnTe

pec K paooTe n nonnepmKy. 
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