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A, S.'f~ 
A. C. nOBAPEHHblX /J'>T 

~ .. J ... 
o KOJll14ECTBEHHOA OUEHKE COCTO~HI1~ Xl1Ml14ECKOA CB~311 

B MI1HEP JlAX 
~'U" 

( n peacma6/umo GKllaeMUKOM H. B. EeJlO6blM 30 I 1956) 

EllI,e cpaBHI-ITeJIbHO He TaK ,!{aBHO rocnO,!{CTBOBaJIO y6e)!{,!{eHHe, tITO no,!{aBJI5I

lOw.ee 60JIbWHHCTBO MHHepaJIbHbIX BH,!{OB npe,!{CTaBJIHeT C060H HOHHbIe coe,!{H

HeHHH, H JIHWb pe,!{KHMH HCKJIlOtIeHHHMH cpe,!{H HHX Ka3aJIHCb 6JIaropO,!{HbIe 

MeTaJIJIbI H OTHOCHMbIe K KOBaJIeHTHbIM coe,!{HHeHHHM aJIMa3, ccpaJIepHT, Kepap

fHprIT, cepa H HeKOTopbIe ,!{pyrHe. 

B nOCJIe,!{HMe ,!{Ba ,!{eCHTHJIeTHH Bonpoc 0 COCTOHHMH XHM1{tleCKOH CBH3H 

B coe,!{HHeHHHX 3HatIHTeJIbHO npO,!{BHHyJICH Bnepe,!{. 13bIJIO nOKa3aHO (4), tITO 

Me)!{,!{y HOHHOH H KOBaJIeHTHOH CBH3HMH CYlll,eCTBYIOT npOMe)!{YTOtIHbIe cTyneHH, 

nOCTeneHHble nepeXO,!{bI, XOTH TeOpeTHtIeCKHe 060CHOBaHHH SToro nOJIO)!{eHIHl, 

HCXO,!{HllI,He H3 KOHll.emI.HH pe30HaHca, 6bIJIH OTopBaHbI OT peaJIbHOCTH H 3aWJIH 

B TynHK. 

HaJIMtIHe nepeXO,!{OB Me)!{,!{y CBH3HMH nO,!{TBep)!{,!{aeTCH, KaK 6Y,!{TO H pactIe

TaMH SJIeKTpOHHOH nJIOTHOCTH B pa3JIHtIHbIX coe,!{HHeHHHX (1,7). HaHJIytIWHM CBH

,!{eTeJIbCTBOM STOMY CJIy)!{aT TaK)!{e H caMH CBOMCTBa coe,!{HHeHHH, H3MeHHlOllI,He

CH 60JIee HJIH MeHee nOCTeneHHO. Bce STO n03BOJIHeT HaM paCCMaTpHBaTb 60JIb

WHHCTBO MHHepaJIOB KaK HOHHO-KOBaJIeHTHhIe coe,!{HHeHMH, tIaCTh KOTOPblX OtIeHb 

6JIH3Ka K tIHCTO HOHHhIM Bew.eCTBaM, TOr,l{a KaK rJIaBHaH HX Macca HMeeT 

KaKoe-TO npOMe)!{YTOtIHOe COCTOSlHHe CBH3H. 

rIpH6JIH)!{eHHe CBH3H K TOMY MJIH ,!{pyrOMY npe,!{eJIbHOMY THny 3aBHClIT OT 

CTeneHH XHMHtIeCKOM npOTHBOnOJIO)!{HOCTH B3aHMo,!{eMCTBYlOllI,HX SJIeMeHTOB, Me

POM KOTOPOH SlBJlHeTCH S JI e K T P 0 0 T P M Il. aTe JI h HOC T h aTOMOB. 

3J1eKTpOOTpHll.aTeJlhHOCTb JII060ro SJIeMefITa (,!{Jl5I COOTBeTCTBYIOw.ero naJIeHT-

1m 
Horo COCTOHHHH) MO)!{eT 6bITb BhItIHCJIeHa npH nOMow.H CPOPMYJIbI: E = - +F, 

n 
r,!{e / n-nOTeHIl.HaJl HOHM3aIl.HI:f aTOM a }{O COOTBeTCTBYIOw.ero BaJleHTHOro COCTOH

HHSl B KKaJI/r-aT; n - BaJleHTHOCTb; F - CPO,!{CTBO K SJleKTpOHY B KKaJI/r-aT 
(HMeeT cy~ecTBeHHoe 3HaQelUIe TOJIbKO ,!{JI5I 9JIeMeHTOB IV, V, VI H VII rpynn). 

BbItIHCJIeHHble no STOM cpopMYJIe 3H.atIeHliH 9JIeKTpOOTpHIl.aTeJIbHO'cTeM Ba)!{

HeHwHx 9JIeMeHTOB npe,!{cTaBJIeHbl B Ta6JI. 1. ConOCTaBJIeHHe HX C cooTBeTcTBYIO

~HMH ,!{aHHbIMH JI. rIaYJIHHra (4) H 13. B. HeKpaCOBa (2) nOKaSbIBaeT B 06ll1,eM 

,!{ocTaTOtIHO xopowee COBna,!{eHHe, HeCMOTp51 Ha TO, tITO nOCJIe,!{HHe BbItIHCJleHbl 

HeCKOJIhKO HHhIMH" cnoc06aMH H ,!{aHHble no 3J1eKTpOOTpHll.aTeJIbHOCTH nepexo,l{

HblX 3J1eMeHTOB y HHX OTCYTCTBYIOT. BeJIHtIHHbI nOCJle,!{HHX, npHBe,!{eHHble 

B CTaThe <l>aMcpa (8) HS BhltIHCJleHHH feMCCHHCKoro. npe,!{CTaBJIHIOTCH saBbI

weHHblMH, TaK KaK nOJIYtIeHbI, BepOHTHO, MeHee TOtIHbIM cnoc060M (nOBH,!{H

MOMY, HS TenJlOT 06pa30BaHHH), XOTH H B 'taWHX nO,!{C'IeTaX He Y tIHThlBaJIOCb, 

HanpHMep, BJIHHHHe XOJlOCThIX d-SJleKTpOHOB . 

4eM BhIwe pa3HOCTb 3J1eKTpOOTpMll.aTeJIbHOCTeH aTOMOB }{BYX B3aHMo,!{eH 

CTBYlOllI,HX SJIeMeHTOB, TeM CHJlbHee BhIpa)!{eHa TeH,!{eHIl.H5I K nepeTHrHBaHHIO 

O,!{HHM HS HHX (60Jlee SJleKTpOOTpHll.aTeJIbHbIM) 3J1eKTpOHOB y }{Pyroro, BnJlOTb 

,!{O 06paSOBaHMH THnMtIHblX HOHHbIX CBH3eH Me)!{,!{y HHMH (HanpHMep, CsF, 

RbF H ,!{p). C YMeHbweHHeM paSHOCTH 3J1eKTpOOTpHll.aTeJIbHOCTeH B3aHMo,!{eM

CTBYlOllI,HX 3JIeMeHTOB Bce 60JIbWYIO pOJlb HatIMHaeT HrpaTb KOBaJleHTHaH CBH3b, 

ocyw.eCTBJl5IeMa51 nonapHbIM 06be,!{HHeHHeM aTOMaMH BaJleHTHbIX SJIeKTpOHoB, 
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,!{OCTHrmOIII.aH npe,!{eJIa B rOMOaTOMHbIX COe,!{HHeHHHX (HanpHMep, B aJIMa3e, 
KpeMHHH, ' cepe H T. n .). . . 

, ITepexo,!{ OT O,!{Horo THna CBH3H. K ,!{pyrOMY, KaK BH,!{HO H H3 pa3JIHlIHbIX lIHC

JIeHHbIX 3Ha'IeHHH 3JIeKTpOOTpHIWTeJIbHOCTeH 3JIeMeHTOB, npOHCXO,!{HT Henpe

Ta6JIHua 

"'''' ~~ "'''' "'''' " , ~I os 
aJIe-

I &f aJIe- 0. ... aJIe- aJIe- le~ ''''-MeaT ::::::ot:: MeHT ::::::ot:: MeHT :':00: MeHT "'00: 
Q.Jot'c "0'" "0" "0" 

G5 ~~ . • t::;: o.::z:: . t:; 0.:::::: 0: 0.:': 
(7) ... ", (7) .. ", (7) ... ", 

H 328 Ti +4 260 As+5 305 Cs 89 
Li 125 Ti +3 220 As +3 .220 Ba 115 
Be 210 V +5 315 Se 355 La ~47 
B 290 V +3 235 Br 425 Ce+3 (150) 
C 380 Cr +6 370 Rb 97 Ce+4 190 
N 460 Cr +3 250 Sr 125 Ta+5 (215) 
0 530 'Mn+4 310 Y 160 W +6 (245) 
F 605 Mn+3 260 Zr 200 ,Re+7 ' 260 
Na 118 Mn+2 170 Nb+5 240 Pt +2 200 
Mg 174 Fe +3 245 MO+6 27,,) Au+1 212 
Al 220 Fe +2 185 ' ~fl 175 Hg+2 215 
Si 270 Co +2 200 195 Tl +3 230 
P 320 Ni +~ 220 In ' 215 Tl+1 140 
S 385 Cu +2 ' 235 Sn +4 235 Pb+4 245 
Cl 455 Cu +1 177 Sb+5 265 Pb+2 170 
K 100 Zn 208 Sb +3 195 Bi +3 195 
Ca 137 Ga 235 Te 315 Th+4 (165) 
Sc 200 Ge 265 J 375 U +4 (195) 

* B cK06Kax CTOlI'T 1U1q>PbI, rrOJIyqeHHble rryTeM 3KC
TparrOJI5IUIlIl (5). . 

pbIBHo-npepbIBl!CTbIM o6pa-

30M, no,!{o6HO TOMY; KaK 

H3MeHHIOTC5I CBOHCTBa 3JIe-

. MeHTOB B Ta6JIHIre MeH,!{e

JIeeIia no rpynnaM H nepH

O,l(aM. 

L{JIH 6HHapHbIX COe,l(HHe

HHH npe,!{JIaraeTC5I KpHBa5I . 

3aBHCHMOCTH (CM. pHC. 1) 
Me)!{,!{y pa3HocTbIO 3JIeKTpO

OTpHIJ,aTeJIbHOCTeii Ii CTe

neHbIO KOBaJIeHTHOCTH (HOH

HOCTH) cBH3eH*. OHa nocTpo

eHa nYTeM HCnOJIb30BaHHH 

3MnHpWleCKHX ' .iXaHHblx 0 

CTeneHH HOHHOCTH CBH3H B 

TaKHX coe,!{HHeHHHX, KaK 

AsH 3 , HJ, HBr, HCl, H 20 
,!{JIH KOTOPbIX, COOTBeTCTBeH

HO, YKa3bIBaIOTC5I CJIe,l(YIO

III.He 3HalIeHH5I: 1, 5, 12, 
17 H 33% (3,4). KpoMe Toro, 

Ha OCHOB~ . ,l(aHHblX paC'Ie

Ta 3JIekTpOHHOH nJIOTHOCTH 

Si02 (6) :H NaCl (1,7) ycn
HOBJIeHa CTeneHb HOHHOCTH 

CBH3H B nOCJIe;n:HHX, paBHa5I, 

COOTBeTCTBeHHO, 48 H68 %. 
K CO)!{aJIeHHIO, 66JIblJlaH lIaCTb 3THX IJ,H¢p, HBJIHlOIII.HXC5I onopHbIMH 

l'O'IKaMH npe,!{JIaraeMOH KPHBOH, .He MO)!{eT npeTeH,l(oBaTb Ha 3Ha'IHTeJIbHYIO 
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l'O'IHOCTb, npH'IeM C'IHTaIOT, 'ITO OHH 3aBbIlJleHbI (10) H KpHBaH ,l(aeT npe

YBeJIH'IeHHe ,!{OJIH HOHHoii CB5I3H (9), XOT5IHe,!{aBHO YopxepCT (11) ,!{JI5I ' HeKOTopbIX 

. H3 HHX (HCl, HBr H HJ) nO,!{TBep,!{HJr, B OCHOBHOM, npHH5ITble HaMH 3HaQeHH5I. 

* KpIlBa51 pilC. 1 cYlUecTBeHHo OTJIIlQaeTC5I OT I{PIlBOH ITaYJIHHra(4) KaK no cBoeMY'HaKJIOHY, 
TaK H reM, 'ITO OHa rrOJIHOCTbJO OXBaTI,IBaeT 06JIaCTb OT rrpe,neJIbRO KOBaJIeHTHbIX ,no rrpe,neJIbHO 
HOHHbIX coe,nHHeHHH. ' .. 
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--------------- ---

CYIll.eCTBeHHblM OnpaB,l{aHHeM npHeMJleMOCTH ::nOH KPHBOff, KaK H BCHI<OH 

APyroH rpy60H lllKaJlbl (HanpHMep, lllKaJlbl TBep,l{OCTH MHHepaJlOB H T. n.), 
llBJlfleTCH O,l{H03HaqHOCTb nOJlyqaeMblX npH ee ynOTpe6J1eHHH OlllH6oK, qTO He 

3aTeMHHeT OTHOCHTeJIbHblX pa3J1HqHH B COCTOHHHH CBH3H Y pa3HblX COe,l{HHeHHH. 

3HaH pa3HOCTb 3J1eKTpOOTpHuaTeJIbHOCTeH ,l{BYX 3J1eMeHTOB, no ,l{aHHOH KpH

BOH JlerKO onpe,l{eJlHTb CTeneHb KOBaJleHTHOCTH CBH3H Me:lK,l{y HHMH B Coe,l{HHe

HHH. ECTeCTBeHHO, qTO Tal<HM nYTeM nOJlyqaeTCH Bce ' :lKe ,l{OBOJlbHO rpy6aH 

-oueHKa COCTOHHHH XHMHqeCKOff CBH3H, nOCKOJlbKY He yqHTbIBaeTCH pH,l{ ,l{onoJl

HHTeJlbHblX <paKTopOB, TaK HJlH HHaqe OKa3bIBaroll1.HX Ha Hee BJlHHHHe (HanpHMep, 

KOop,l{HHaUHOHHoro qHCJla, ,l{OJlH MeTaJlJlHqeCKOH CBH3H H ,l{p.). TeM He ~eHee 
Mbl nOJlaraeM, qTO 3TOT MeTO,l{ npe,l{CTaBJlHeT c060H OCHOBY ,l{JlH KOJlHqeCTBeHHOH: 

oueHKH XHMHqeCKOH CBH3H, qero MbI ,l{O CHX nop B nOJlHpH3aUHOHHbIX npe,l{

<:TaBJleHHHX He HMeJlH. 

l1CKJlroqHTeJlbHblH HHTepec oueHKa COCTOHHHH CBH3H npe,l{CTaBJlHeT ,l{JlH HH

TepnpeTaUHH 60JlblllHHCTBa CBOHCTB MHHepaJlOB, nOCKOJlbKY BO MHOrHX cJlyqaHX 

ee BJlHHHHe Ha HHX, no cpaBHeHHro C ,l{pyrHMH <paKTopaMH, OKa3bIBaeTCH pelllaro

IlI.HM. Oc06eHHO OHeTJlHBO 3TO CKa3bIBaeTCH Ha OnTHqeCKHX H MarHHTHbIX CBOH

<:TBax MHHepaJlOB, Ha HX paCTBopHMOCTH H nJlaBKOCTH, Ha TeMnepaType ,l{HCCO

UHaUHH, TBep,l{OCTH, C:lKHMaeMOCTH, TenJlOnpOBO,l{HOCTH H MHorHX ,l{pyrHX. 

l(PHBOpo}/{CKHifl ro·pHOPY.l\Hblif IlocTymlJlo 
HHCTHTYT 30 r 1956 
}, 
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