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,11;OKJI3AbI AKaAeMlIlI uayK CCCP 
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A. C. nOBAPEHHblX 

TEO),'HMHfJ 

o KOJH1ljECTBEHHOA Oll.EHKE COCT05lHlUI XUMUljECKOA CB5I3H 
B MUHEPAJIAX 

( n peacma8AeHo aKOaeMuKOM H. B. EeA08bIM 30 I 1956) 

EI..U.e CpaBHrlTeJIbHO He TaK .ziaBHo rocnOl(CTBOBaJIO y6e)Kl(eHHe, tJTO nOl(aBJIH- · 

lOw.ee 60JIbWHHCTBO MHHepaJIbHbIX BHl(OB npel(CTaBJIHeT C060H HOHHble COel(H­

HeHHH, H JIHWb pel(KHMH HCKJIlOtJeHHHMH Cpel(H HHX Ka3aJIHCb 6JIaropOl(Hble 

MeTaJIJIbI H OTHOCHMble K KOBaJIeHTHbIM COel(HHeHHHM aJIMa3, C¢aJIepHT, Kepap­

rHpHT, cepa H HeKOTopble l(pyrHe. 

B nOCJIel(HHe l(Ba l(eCHTHJIeTHH Bonpoc 0 COCTOHHHH XHMHtJeCKOH CBH3H 

B Coel(HHeHHHX 3HatJHTeJIbHO npOl(BHHyJICH Bnepel(. EbIJIO nOKa3aHO (4), tJTO 

Me)Kl(Y HOHHOH H KOBaJIeHTHOH CBH3HMH CYW.eCTBYIOT npOMe)KYTOtJHble cTyneHH, 

nOCTeneHHble nepeXOl(bI, XOTH TeopeTHtJeCKHe 060CHOBaHHH ::noro nOJIO)KeHHH, 

HCXO).l.HI..U.He H3 KOHIJ,em.I.HH pe30HaHca, 6bIJIH OTopBaHbI OT peaJIbHOCTH H 3awmi 

B TynHK. 

HaJIHtJHe nepeXOl(OB Me)Kl(Y CBH3HMH nOl(TBep)Kl(aeTCH, KaK 6Yl(TO H pactJe­

TaMH ;;)JIeKTpOHHOH nJIOTHOCTH B pa3JIHtJHbIX Coe).l.HHeHHHX (1,7). HaHJIytJWHM CBH­

l(eTeJIbCTBOM 3TOMY CJIY)KaT TaK)Ke H caMH CBOHCTBa coel(HHeHHH, H3MeHHIOw.He­

CH 60JIee HJIH MeHee nOCTeneHHO. Bce 3TO n03BOJIHeT HaM paCCMaTpHBaTb 60JIb­

WHHCTBO MHHepaJIOB KaK HOHHO-KOBaJIeHTHble COel(HHeHHH, tJaCTb KOTOPblX otJeHb 

6JIH3Ka K tJHCTO HOHHbIM BeI..U.eCTBaM, Torl(a KaK rJIaBHaH HX Macca HMeeT 

KaKoe-TO npOMe)KYTOtJHoe COCTOHHHe CBH3H. 

IlpH6JIH)KeHHe CBH3H K TOMY HJIH l(pyroMY npel(eJIbHOMY THny 3aBHClfT OT 

CTeneHH xHMHtJeCKOH npOTHBOnOJIO)KHOCTH B3aHMO).l.eHCTBYIOI..U.HX 3JIeMeHTOn, Me­

POH KOTOPOH HBJIHeTCH 3 JI e K T P 0 0 T P H IJ, aTe JI b HOC T b aTOMOB. 

3JIeKTpOOTpHIJ,aTeJIbHOCTb JII060ro 3JIeMeHTa ().l.JIH COOTIieTCTBYIOw.ero flaJIeHT-

1m 
HOrO COCTOHHHH) MO)KeT 6bITb BbltJHCJIeHa npH nOMOI..U.H ¢OpMyJIbI: E = - +F, 

11 

r l(e I n-nOTeHIJ,HaJI HOHH3aIJ,HH aTOMa l(0 COOTBeTCTBYIOw.ero BaJIeHTHOro COCTOH­

HHH B KKaJI/r-aT; n - BaJIeHTHOCTb; F - CPOl(CTBO K 3JIeKTpOHY B KKaJI/r-aT 

(HMeeT cyw.eCTBeHHoe 3HatJeHHe TOJIbKO l(JIH 3JIeMeHTOB IV, V, VI H VII rpynn). 

BbltJHCJIeHHble no 3TOH ¢opMYJIe 3HatJeHliH 3JIeKTpOOTpHIJ,aTeJIbHOCTeH Ba)K­

HeliwHx 3JIeMeHTOB npel(CTaBJIeHbI B Ta6JI. I. ConOCTaBJIeHHe HX C cooTBeTcTBYIO­

W.HMH l(aHHbIMH JI. IlaYJIHHra (4) H E. B. HeKpaCOBa (2) nOKa3bIBaeT B 06w.eM 

l(OCTaTOtJHO xopowee COBna).l.eHHe, HeCMOTpH Ha TO, tJTO nOCJIel(HHe BbltJHCJIeHbl 

HeCKOJIbKO HHblMH cnoc06aMH H l(aHHble no 3JIeKTpOOTpHIJ,aTeJIbHOCTH nepexo).l.­

HbIX 3JIeMeHTOB y HHX OTCYTCTBYIOT. BeJIHtJHHbI nOCJIel(HHX, npHBel(eHHble 

B CTaTbe <Pali¢a (8) H3 BbltJHCJIeHHH felicCHHCKoro. npel(CTaBJIHIOTCH 3aBb!­

weHHbIMH, TaK KaK nOJIYtJeHbI, BepOHTHO, MeHee TOtJHbIM cnoc060M (nOBHl(H­

MOMY, H3 TenJIOT 06pa30BaHHH), XOTH H B HaWHX nOl(C'IeTaX He YtJHTbIBaJIOCb. 

HanpHMep, BJIHHHHe XOJIOCTblX d-3JIeKTpOHOB. 

LIeM BbIwe pa3HOCTb 3JIeKTpOOTpHIJ,aTeJJbHOCTeH aTOMOB l(BYX B3aHMOl(eH­

CTBYIOI..U.HX 3JIeMeHTOB, TeM CHJIbHee Bblpa)KeHa TeHl(eHIJ,HH K nepeTHrHBaHHIO 

Ol(HHM H3 HHX (60JIee 3JIeKTpOOTpHIJ,aTeJIbHbIM) 3JIeKTpOHoB Y l(Pyroro, BnJIOTb 

l(0 06pa30BaHHH THnHtJHblX HOHHbIX CBH3eli Me)Kl(Y HHMH (HanpHMep, CsF, 

R.bF H l(p). C YMeHbweHHeM pa3HocTH 3JIeKTpOOTpHIJ,aTeJIbHOCTeH B3aHMOl(eH­

CTBYIOl/J,HX 3JIeMeHTOB Bce 60JIbWYIO pOJIb HatJHHaeT HrpaTb KOBaJIeHTHaH CBH3b, 

OCYI..U.eCTBJI51eMaH nonapHbIM 06'bel(HHeHHeM aTOMaMH BaJIeHTHblX 3JIeKTpoHoB. 
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,l{OCTl1ralow.a51 npe,l{eJia B rOMOaTOMHbIX COe,l{l1HeHI151X (HanpI1Mep, B aJlMa3e, 

KpeMHl1l1, cepe 11 T. n.). 

Depexo,l{ OT O,l{Horo Tl1na CB51311 K ,l{pyrOMY, KaK Bl1,l{HO 11 113 pa3J1l1LJHbIX ql1C­

JleHHbIX 3Haqel-ll1H 3J1eKTpOOTpl1Il.aTeJlbHOCTeH 3J1eMeHTOB, npOl1CXO,l{HT Henpe­

Ta6JIHl.\81 

3JIel(TpOOTpH1WTeJIbHOCTH 3JJeMeHTOS* 
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'" 0. '" '" 0. X 0; 0. X 

'" 0." ro .. ,., ro .. ,., ro .. ., ro .. x 

II 328 '1'iH 260 AS+5 305 Cs 89 
Li 125 Ti +3 220 As +3 220 Ba 115 
Be 210 V +5 315 Se 355 La 147 
B 290 V +3 235 Br 425 Ce+8 (150) 
C 380 Cr +6 370 Rb 97 Ce H 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 

~f 174 Fe +3 245 MO+6 275 Au+1 212 
220 Fe +2 185 Ag+l 175 Hg+2 215 

Si 270 Co +2 200 Cd 195 '1'1 +3 230 
P 320 Ni +~ 220 In 215 T1 +1 140 
S 38.5 Cu +2 235 Sn +4 235 Pb+4 245 
C1 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 CK06K8X CTOHT l.\HCPpbl, nOJIY'IeHHble nYTeM 3KC­
Tp8nOJI51l.\HH (5). 

PbIBHo-npepbIBHCTbIM o6pa-

30M, nO,l{06HO TOMY, KaK 

H3MeH51IOTC51 CBOHCTBa 3J1e­

MeHTOB B Ta6J1HIl.e MeH,l{e­

JleeBa no rpynnaM H nepl1-

O,l{aM. 

.D:mI 6HHapHbIX COe,l{l1He­

HHH: npe,l{JlaraeTCH Kpl1Ba51 

3aBHCl1MOCTl1 (CM. Pl1c. 1) 
Me}!{,l{y pa3HocTblO 3J1eKTpO­

OTpl1Il.aTeJlbHOCTeH H CTe­

neI-rblO KOBaJleHTHOCTH (HOH­

HOCTl1) CB513eH:*. OHa nocTpo­

eHa nYTeM HCnOJlb30BaHHH 

3Mnl1pl1l1eCK11X ,l{aHHbIX 0 

CTeneHl1 110HHOCTl1 CBH3H B 

TaKHX COe,l{HHeHH51X, KaK 

AsHs, HJ, HBr, HCI, H 20 
,l{JlH KOTOPbIX, COOTBeTCTBeH­

HO, YKa3bIBalOTCH CJle,l{YIO­

IlI.He 3HaqeHH51: 1, 5, 12, 
17 11 33% (8,4). K:poMe Toro, 

Ha OCHOBe ,l{aHHbIX pacqe­

Ta 3J1eKTpOHHOH: nJlOTHOCTH 

Si02 (6) H NaCl (l,7)YCTa­

HOBJleHa CTeneHb HOHHOCTH 

CBH3H B nOCJle,l{HHX, paBHa51, 

COOTBeTCTBeHHO, 48 H 68 %. 
K: CO}!{aJleHHIO, 66J1bllla51 qaCTb 3THX Il.l1CPP, 51BJlHIOW.HXCH onopHbIMH 

TOqKaMH npe,l{JlaraeMOH KPHBOH, He MO}!{eT npeTeH,l{OBaTb Ha 3HaLJHTeJJbHYlO 
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TOlJ:HOCTb, npHlJ:eM ClJ:HTaIOT, lJ:TO OHH 3aBbIIlIeHbI (10) H KpHBaH ,l{aeT npe­

YBeJlHqeHHe ,l{OJIH HOHHOH CB513H (9), XOT51 He,l{aBHO YopxepCT (11) ,l{Jl51 HeKOTopblX 

113 HHX (HCI, HBr H HJ) nO,l{TBep,l{HJI, B OCHOBHOM, npHHHTble HaMH3HaqeHH51. 

* I\PHS8H pHC. 1 cYll.\eCTSeHHo OTJIH'I8eTCH OT KPHSOH !1aYJIHHra (4) K8K no csoeMY HaKJIOHY, 
TaK H reM, 'ITO OHa nOJJHOCTblO OXS8TbIB8eT 06JIaCTb OT npe,n.e.lbIlO KOS8JJeHTHblX ,n.o np'e,n.eJIbHO 
HOHHblX coe,n.HHeHHH. 
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CYJ..I.J.eCTBeHHbIM OrrpaB,llaJ-IHeM rrpHeMJIeMOCTH ::nOH KPHBOH, KaK H BCHKOH 

,llpyroH rpy60H llIKaJIbI (HarrpHMep , llIKaJIbI TBep,llOCTH MHHepaJIOB H T. rr.), 

5IBJIHeTCH O,llH03HallHOCTb rrOJIYllaeMbIX rrpH ee yrroTpe6JIeHHH 01lIH60K, lITO He 

3aTeMHHeT OTHOCHTeJIbHbIX pa3JIHllHH B COCTOHHHH CBH3H Y pa3HbIX COe,llHHeBHH. 

3IIaH pa3HOCTb 3JIeKTpOOTpHuaTeJIbHOCTeH ,llBYX 3JIeMeHTOB, rro ,llaHHOH KpH ­

BOH JIerKO orrpe,lleJIHTb CTerreHb KOBaJleHTHOCTH CBH3H Me)K,lly HHMH B Coe,llHHe­

HHH. ECTeCTBeHHO, lITO TaKHM rrYTeM rrOJlyqaeTCH Bce )Ke ,llOBOJIbHO rpy6a5I 

oueHKa COCTOHHHH XI1MHlleCI<OH CBH3H, rrOCKOJIbKY He YllHTbIBaeTCH pn,ll ,llonOJI­

HHTeJlbHbIX cpaKTopOB, TaK HJIH I1HatIe OKa3bIBaIOJ..I.J.HX Ha Hee BJlHHHHe (I'IanpHMep, 

J<oop,llI1HaUHOHI-IOrO tIHCJla, ,llOJlI1 MeTaJlJlHlleCKOH CBH3H H ,llp .). TeM He MeHee 

Mbl rrOJlaraeM, lITO 3TOT MeTO,ll npe,llCTaBJlHeT C060H OCHOBY ,llJlH KOJIHlleCTBeHHOH 

oueHKH XHMHqeCl<OH CBH3H, tIero MbI ,ll0 CHX nop B nOJlHpH3aUHOHHbIX npe,ll­

CTaBJleHHHX IIe HMeJIH. 

I1CKJIIOtIHTeJlbHbII'1 HHTepec oueHKa COCTOHHHH CB5I3H npe,llCTaBJlHeT ,llJlH HH­

TepnpeTaUHH 60JlbllIHHCTBa CBOHCTB MlmepaJIOB, nOCKOJIbKY BO MHorHX CJIyqaHX 

ee BJIHHHHe J-Ja HHX, no cpaBHeHHIO C ,llpyrHMH cpaKTopaMH, OKa3bIBaeTCH pellIaIO­

J..I.J.HM. Oc06eHHO OTtIeTJlHBO 3TO CKa3bIBaeTCH Ha OnTHtIeCKHX H MarHHTHbIX CBOH ­

CTBax MHHepaJlOB, Ha HX paCTBopHMOCTH H rrJlaBKOCTH, Ha TeMnepaType ,llHCCO­

UHaUHH, TBep,llOCTH, C)KHMaeMOCTH, TerrJlOrrpOBO,llHOCTH H MHorHX ,llpyrHx. 

KPHBOPOlKCKHi!l ropHoPY.l\HbIII DocTynHJIo 
HHCTlITYT 30 r 1956 
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