Pa3nen 3. XI/IMI/I‘gECKAH CBA3b.
CTPOEHME U CBOUCTBA BEIIIECTBA

3.1. Xumnueckas cBs3b. Tunnl cBa3eil. Metopl,
onmchIBanMe oopazosanne xummiyeckoii csazn (MBC u MMO)

Xummyeckasi cBa3b. COBOKYITHOCTb CUJI, YIEPXKUBAIOLIMX BMECTE
JIBA UJIM HECKOJIbKO aTOMOB, MOHOB, MOJIEKY/ WM JIIOOyl0 KOMOWHA-
LI1I0 3TUX YaCTHUlI, a TaKKe Oojiee KPYIMHBIX 00pa3oBaHUil (KOMILIEK-
COB, KPUCTAJUIOB, >KUIKOCTeH, cTeKoi). HeoOXxomuMbIM yCI0BHUEM BO3-
HMKHOBEHMSI XUMUYECKOM CBSI3U MEXKIy aTOMaMU U JAPYTMMU YacTULa-
MM SIBJISIETCS] YACTUIHOE TIepEKPhIBAHME 3JIEKTPOHHBIX 00IAKOB YaCTHII,
BCTYMUBILIMX B KOHTAKT APYT C IPYroM (CBSI3bIBAIOLLIMXCS YaCTHII), CO-
MPOBOKIAIOIIEECS] YMEHBIIICHUEM TTOJIHOM SHEPTUH CUCTEMBI (MOJIEKY-
Jla, KOMIUIEKC, KPUCTALT U T.1.). Pa3uyaloT Tpyu OCHOBHBIX TUIA XUMM-
YEeCKOH CBSI3U: KOBAICHTHYIO, MOHHYIO Y METALTMYECKYIO.

IIpuunHa 06pa3oBaHus XUMIYECKOi cBsa3u. [loHIDKeHMe SHep-
MU CUCTEMbl XUMUUYECKU CBSI3AaHHBIX aTOMOB IO CPABHEHMIO C CyM-
MapHON 3Heprueil MCXOMHBIX aTOMOB, COCTABIISIOIINX TAHHYIO CHC-
teMy. Ilpu ob6pazosanuu xumuueckoii ces13u Bceraa MPOVCXOIUT gblde-
AeHue 3Hepeuu, TaK KaK SHEPrUs MHOTOATOMHOM CHCTEMBI BCerna
MEHBIIIe, YeM SHeprus M30JUpOBaHHBIX aToMOB. CBsI3aHa C U3MEHe-
HUEM COCTOSIHUSI BHELIHUX 2JIEKTPOHOB MPU 00pa30BaHUU XMMUYEC-
KOM CBSI3U MEXIY aTOMaMM.

IIpupoaa xumMudeckoi cBI3M. XMMUUYECKAs CBS3b UMEET DJIEKT-
PUYECKYIO TIPUPOLY U OOBSICHSIETCSI B3aMMOIECUCTBUEM TOJIOXKUTEb-
HBIX 3apsJIOB SIIEP U OTPULIATENBHBIX 3aps0B 3JIEKTPOHOB.

KoBasientHas cBs3b. Ty XMMHUUYECKON CBSI3M, XapaKTepU3ylo-
1ekicst oopazoBaHrEM OOLIMX JUTsSl B3aMMOJEHCTBYIOLIMX aTOMOB 3JIEK-
TPOHHBIX Map. O6pazoBaHue 0OOILEH 2JIEKTPOHHON Mapbl TPOUCXOAUT
MpU B3aMMOJECHCTBUM aTOMOB, KOTOPbIE UMEIOT HECIIapEHHbIE DJIEK-
TpoHbl. KoBajieHTHas1 CBSI3b BO3HUKAET MPU B3aMOJEHCTBUM aTOMOB
C MPOTUBOIOJOXHBIMI CITMHAMU 3JIEKTPOHOB:

Is' Is' 1s° Is' s
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H, H
KoBayieHTHast CBSI3b OOBIYHO ‘00pa3yeTcst MEXIy aToOMaMu He-
METaJUTOB. Pa3nnyaroT HEMOJSIPHYIO U MOJISIPHYIO KOBaJICHTHYIO CBSI3b.
M300paxkenne KoBajeHTHOI cBsi3n. OOpa3oBaHNe KOBaJICHTHOM
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CBSI3M M300pakaloT C MOMOIIBIO SJIEKTPOHHBIX (POPMYJ, B KOTOPBIX
BaJICHTHBIC 2JICKTPOHBI 0003HAYAIOT TOYKAMM (MJIM KPECTUKAMM),
HanpuMep:

- He H wm He +xH - HXH

He + «H

N4
HEeCIapeHHble  06lLast S1eK-
3JIEKTPOHBI TPOHHAs Mapa

B cTpykTypHbIX hopMyiax OOIILYIO SJEKTPOHHYIO NTapy M300-
paxaroT JIMHUEHN, 4YTO COOTBETCTBYET ONHOM €IMHUIIE CBI3MU:

H .. e .
*H :0::0: :N::N:
H—H 0=0 N=N
OofHa o0Iast nBe ollue TpH oO0IIue
9JIEKTPOHHAasI Tapa 3JIEKTPOHHBIE TMaphbl 9JIEKTPOHHBIE Taphbl

OO0mas 3JIeKTPOHHAS napa, 3JeKTPOHHas napa. /[Ba 3j1eKTpoHa
C TPOTHMBOITIOJIOKHO HampaBICHHBIMU CIIMHAMM, YYacTBYIOIIHE B
00pa3oBaHUU KOBAJICHTHOM XUMHWUYECKOM CBS3U.

ITonenennas (00mas) 1eKTPOHHAS Napa. DJIEKTPOHEI C aHTHUIIA-
paJUIe/IbHBIMM CIIMHAMM, HAXOSIIUECs HA OQHOM OpOUTAId U 00pasy-
IOIIUE 00ULYIO INeKMPOHHYIO Napy, nanaﬂne)zI)((amy}o DA3HbIM AMOMAM.

H H ; H.xOx-H;

nomeJiecHHbIe (0OIKre) 3JIEKTPOHHBIC ITaphbl
Henopenrennas (00mas) 3JI€KTPOHHAS Mapa. DJIEKTPOHbBI C AHTU-
Imapa/uiCJIbHbIMU CITMHAMM, HaxXoOAIIMNECd Ha OI[HOﬁ aTOMHOM Op6I/ITa—
JIA ¥ 00pasyIoLLNe 21eKMpPOHHYI0 napy, IPUHANJIEXKALLYIO 00HOMY AIMOMY.

H H +
XX X x ).(X
H-X)g(XoH, H-ng H-Xl)\(IXH
a H

HETIOAeICHHBIC 00IIe QJICKTPOHHLIC ITapbl

IIpocTpaHCTBEHHOE PACIIONOXKEHUE HETIOAEIEHHOM 3JIEKTPOH-
HOIi TTapbl B MOJIEKYJIe aMMHaKa IpeIcTaBjieHO Ha puc. 12.

JlenoKamM30BaHHbIE JEKTPOHBI. DIIEKTPOHBI, HE TTPUHAIJIeXA-
1€ KOHKPETHOMY aTOMY WJI MOHY, CITOCOOHBIE TepeMeIaThCs 10
BCeMy 00beMy BelllecTBa. XapaKTepHBI IJIsI METAJUIOB.
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Puc. 12. [IpocTpaHCTBEHHOE PaCMOIOXKEHUE HETOAEIEHHOM
9JIEKTPOHHOM Mapbl B MOJIEKYJIe aMMUaKa

Meton BajentHoix cBsaseii (MBC). Merton, onuchiBamoLuit
o0pa3oBaHMe KOBaJEHTHOI XUMMYECKOU CBSI3U B MoyeKyaax. OcHO-
BaH Ha pe3yJbTaTaX KBaHTOBO-MEXaHUYECKUX PACUYETOB MOJIEKYJIbI
Bogopoaa. CyluHOCTb MeToJa— JABYX?JEKTPOHHAsI, JBYXLEHTPOBas
cBs13b. OcHOBHbIE nooxxeHnst MBC:

1. Xumuueckasi CBs3b 00pa3yeTcst ABYMsI BAJICHTHBIMU DJIEKT-
pOHAMM Pa3IMYHBIX aTOMOB C aHTHUIIApaJUIEIbHBIMU CliMHAMH. [1pn
5TOM MPOMCXOIUT MEePEeKPbIBAHUE JIEKTPOHHBIX O0JAKOB, U MEXIY
aToMaMM BO3HHMKAeT 30HA C ITOBBIIIEHHON 3JEKTPOHHON IIJIOTHOC-
TBIO, UTO TIPUBOAUT K YMEHBIICHUIO SHEPTUM CUCTEMBI.

2. B mpocTpaHCTBe CBSI3b pacIioyiaracTcs o HarpaBIeHUIO MaK-
CHMAJIPHOTO TePEeKPBIBAaHUS JIEKTPOHHBIX 00JIaKOB.

3. I3 HecKoNbKUX CBs3€l, 0Opa3yeMbIX JaHHBIM aTOMOM C
JIPYIrMM aTOMOM, HauboJiee MIPOYHOI OYIEeT Ta CBs3b, Y KOTOPOil me-
pPeKpbIBaHKME 3JEKTPOHHBIX 00JIaKOB HAMOOJIbIIIEE.

O06nacTh MPOCTPaHCTBA MEXAY SAPaMU C MAKCHUMAaJIbHOM 2/IeK-
TPOHHON TUIOTHOCTBIO COOTBETCTBYET XUMUUIECKOM CBA3M. DTa 00JIaCTh
BBICOKOH 3JIEKTPOHHOM IUIOTHOCTU C OTPULIATEIbHBIM 3apsIIOM MPU-
TATUBAET K cebe 00a MOJOXKUTEIbHO 3aPSKEHHBIX SIipa aTOMOB BOJIO-
pola, B pe3ybTaTre 4yero oopasyercs xuMudyeckas cBsa3b (puc. 13).
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NASTHROLTEA
Puc. 13. O6pazoBaHue KOBAJIEHTHOW CBS3U MPU MEePeKPbIBAHUN

aTOMHBIX OpOMTaJIeil BOMOPOA.
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MBC peanusyetcst yepe3 0OOMEHHbIA U JOHOPHO-AKIIENITOP-
HbI MeXaHHU3Mbl OOpPa30BaHUsI KOBaJIECHTHOM XMMUYECKOM CBSI3U.

Oomennbrii Mexanm3m. Crioco6 oOpa3oBaHMSI KOBaJEHTHOM
XMMUYECKOHN CBSI3M, MPU KOTOPOM 00Ilasi 3JeKTPOHHAsl mapa obpa-
3yeTCsl N3 BHELTHUX 3JIEKTPOHOB Pa3HBIX aTOMOB.

A-+-B > A:B

ITo oOMeHHOMY MexaHM3My Ha 00pa3oBaHME KOBAaJIEHTHOM
CBSI3M KaXXIBI aTOM aeT OOWH MJIM HECKOJBbKO HeCTIapeHHBIX 3JIeK-
TPOHOB, KOTOpPbIE 0OPa3ylOT O0LIME JEKTPOHHbIE Maphl.

Hanpumep, o6pa3zoBaHue KOBaJ€eHTHOM CBSI3U MO OOMEHHO-
My MexaHu3My B MoJiekye NH..

Atom azora N mMeeT Ha BHEIIHEM 3HEPreTUYeCKOM YPOBHE
TPU HECIapeHHbIX BJIEKTPOHA, CJIeI0BaTeIbHO, OH MOXET o0Opa3o-

BaTb TP KOBAJICHTHBLIC CBA3M:
H
252 2p3 . xH X I“l
Ne[ro | [ [t [t ] <Ne+xH- IN-xH, 'I‘\I—H

Yucao K08aNeHMHbIX C853€l, KOMOpPble MOJcem 00pa30eams amom
N0 00MEHHOMY MeXAHU3MY, PABHO HUCAY HECNAPEeHHbIX I1eKMPOH08 HA
BANEHMHOM DHEP2eMUUECKOM YPOBHE amoMa.

JloHOpHO-aKuenTopHbIii Mexanu3M. MexaHu3M 0Opa3oBaHMUS
KOBQJIEHTHOW XMMMYECKON CBSI3M, KOTOpasi BO3HUKAET 3a CUET JABY-
X3JIGKTPOHHO! Maphl, MpUHAIJIeXKAIle OMHOMY M3 aTOMOB (IOHO-
py) U cBOOOAHOI OpOMTAIM APYroro aroMa (akuemnTopa).

A:+B -5 A:B

I1o aToMy MexaHU3My XMMHUYECKasl CBSI3b 00pa3yeTcs 3a CYET
MepeKpbIBaHNUSI BAaKAHTHBIX OpOMTaJIeii OMHOM aTOMHOW YaCTHULIBI C
3aMOJIHEHHBIMU OPOUTAJISIMU APYroii aTOMHOI YaCTULIbI.

Hanpumep, o6pazoBaHne MOHA aMMOHMUSI NH4+

NH; + HCI - NH;CI™

B Monexkyne ammuaka y atTomMa azoTa UMEETCS HETIOACIeHHAs

3JIEKTPOHHAS Iapa; H
*X
H )'( N (:) — HEToEJIEHHAs DJIEKTPOHHAA Iapa

«X
H

Won Bogopona H umeer CBOOOIHYIO OpOUTANIb:
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H H*
L+l L]
Is! Is
O0pa3oBaHNe MOHA aMMOHUS NH}r MOJICHO u3o6pa3umb cxemol:
H H
HXN +H+_>HXNH ﬁ{ NHD
H it H

Atowm azora N sBIsIETCS JOHOPOM 3JIEKTPOHHOM I1aphl, a MOH
Bogopoaa H* saBasgercs akiienTopoM.

B noHe aMMOHUS Bce YeThIpe KOBAJIEHTHBIEC CBSI3W PABHOIICH-
Hbl, HO OHM 00pa30BaHbl MO Pa3HbIM MEXaHU3MaM: TPU CBS3U— IO
0OMEHHOMY MEXaHU3MY U OJIHa CBSI3b— I10 TOHOPHO-aKIENTOPHOMY.

CiemyeT OTMETUTB, YTO JTOHOPHO-AKIIENITOPHOM CBSI3M KakK
TaKOBOI HE CYLIECTBYET, a CYLLECTBYET JIUIIb JOHOPHO-AKUEeNnMOPHbLll
MeXaHu3m 00paz8anus K0BANEeHMHOU XUMUUECKOU C8A3U.

O-cBs3b. KoBasieHTHas1 CBsI3b, 0Opa3oBaHHAs 3a CYET MaKCHU-
MaJILHOTO NepeKpbl8aniiss AamoMHbIX opoumaneii no nPIMoL AUHUU, NPO-

xoosuetl ltep€3 ueHmpbl s0ep e3aumoodeticmeyouiux amomos (puc. 14).
HCI CL,

[
H H Cl Cl
Os.-5 Cs.-p Cp-p

Puc. 14. O6pasosanue O-cBaseit B monekyaax H,, HCI u CI,

O0pa3zyeTcs mo 0OMeHHOMY MexaHu3My. I1o cpaBHeHUIO ¢ T
CBSI3bIO0 O0J1amaeT OOJbIIe SHEPTUEld CBSI3MU.

ITpuMepaMu coeTMHEHNI, B KOTOPBIX UMEIOTCSI O-CBS3U, MO-
ryT cayxuth Bogopon (H,), 6pom (Br,), xnoposogopon (HCI), stan
(C,H)):

HO H,Brd Br, HO CI, H,C O CH,

B xuMu4yecKrx coequHEeHUSIX Medcdy 08yMs amomamu O-c853b
MOXKET OBITh MO0AbKO 00HA.

Onunapnas cBsi3b. Xumuyeckas c6s13b, 00pa308anHHas 00OHOU na-
poii anekmponog. OnruHapHAs CBSI3b BCETA SIBIISIETCS O-CBSI3BIO.

T-cBaA3b. KoBajieHTHas xuMuyeckas CBs3b, 0Opa3oBaHHas 3a
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CYeT MaKCUMAIbHOTO O0K06020 NepeKkpbl8anUs AamoMHbIX opoumaneii no ooe
CMOPOHbBL OM NPSMOLL AUHULU, NPOXOOAULELl Hepe3 UeHMPbl 83AUMO0CUCMBYI0-
wux amomos (puc. 15) TE-CBSA3b 00pazyeTcsi 0 OOMEHHOMY MEXaHU3MY.

»

Puc. 15. O6pazoBanue T&-CBsI3U

IIpumepoM coenHEHMI, B KOTOPBIX UMEIOTCS TI-CBSI3U, MO-
XKET CIYKMTh MosiekyJ1a azota (N,)— puc. 16.

Puc. 16. O6pa3oBaHre XUMUIECKUX CBSI3EH B MOJIEKYJIe a30Ta

B xuMmnyeckux coefMHEHUSIX MEXIY ABYMS aToMaMu TT -CBSI-
3eil MOXET OBbITH OOJIbIIIE OTHOIA.

JIBoiinas cBa3b. C8s13b Meucdy coceOHUMU amoMamu B XUMUYEC-
KUX COEAUHEHUSIX, OCYLUECTBIsIeMasl deyms napamu snekmpornos. I'pa-
duuecku deotinas cea3b N300paKAECTCI 08YMs BANCHMHBIMU WMPUXAMU.

AN / AN AN

C=C C=S C=N— —N=N-—

/ AN / /

XuMHnyeckre COeOWHEHUSI C IBOMHON CBA3BI0O CKIOHHBI K
peakuysaM npucoequHeHs. JIBoitHasI CBSI3b COCTOUT U3 OTHOI O-CBSI3U
U OIHOM Tl -CBSI3U.
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Henoasipaas KoBajieHTHasi CBsA3b. Koeanenmmuas cessb, oOpa-
3YIOIIASICS MeHCOy amoMamu ¢ 0OUHAKOBOU IAEKMPOOMPUUAMENbHOC-
Mbl0 32 CUET OOIIMX JIEKTPOHHBIX Tap. XapaKTepU3yeTcs CUMMET-
PUYHBIM PacIOIOXKEHUEM 3JICKTPOHHOM TUIOTHOCTH 00OOIIECTBICH-
HBIX 3JIEKTPOHOB OTHOCUTEJIBHO aTOMHBIX SIIEP.

II 1 H D [ B | I:-:I H '!' H

ITonspHas KoBajJeHTHAs CBSA3b. KosaneHmHuas c6:3b, 00pa3yro-
LIASICST MeXcOy amoOMamil ¢ Pa3AUdHOU IAeKmpoOmpULamenbHOCMbio 3a
CYET OOIINX BJIEKTPOHHBIX TTap. XapaKTepu3yeTcs HeCUMMETPUYHBIM
pacripeielieHueM 3JIeKTPOHHON TJIOTHOCTH 0000IIECTBICHHBIX DJTeK-
TPOHOB OTHOCHUTEJBHO aTOMHBIX SIZIEP.
H Cl

CBoiicTBa KOBAJIEHTHOM CBS3M

Oneprug ceasu (E)— 3To KommyecTBO 3HEPTH, KOTOPOe Tpeoy-
eTcsl 1Sl pa3pbiBa XMMUYECKUX CBSI3el B BELIECTBE KOJIMUYECTBOM 1 MOJIb.

KonnuecTBeHHAs XapaKTepuCTUKaA IIPOYHOCTH CBSI3U. XapaK-
TEepPU3YeT Pa3HOCTb IHEPIUIt UCXOAHbBIX aTOMOB U OOPa30BaHHOMN UMU
MOJICKYJIBL.

Hanpumep, sHeprus ceasu B Mosekyne sopopona (E, )
paBHa 436 k/3k/MOJb. DTO 3HAYUT, YTO TSI pa3pbiBa BCEX CBA3EH B
6,02 - 10 monekynax H, tpeGyercs sneprus, pasHas 436 kJIx.

Jmana cBas3u (I). PaccTtosiHue Mexny LIieHTpaMu siep aTOMOB,
00pa3yIomMX XUMUYECKYIO CBSI3b, KOTOA SHEPTUS CUCTEMBI MHHU-
MasibHa. C pOCTOM KpaTHOCTHU CBSI3M JIJIMHA CBSI3W YMeHblaeTcs. Ha-
npumep, /[ (C-C) > [ (C=C) > [ (C=C). 3aBUCUMOCTb JIMHHI CBSI3U
OT THUTIa THOPUIN3AILIMKM AaTOMOB, IPMHUMAIOIINX B HEHl ydacTe, Ipe-
cTaBJieHa B TaOJI. 2.

Tadmuma 2
Mosrekyna CBs3b T'nbpuauzanus /, HM
H;C — CH;4 CcC—-C sp3 — sp3 0,154
H,C = CH — CH; C=C sp2 — sp3 0,151
HC = C — CH;4 C=C sp — sp3 0,146
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KpaTHOCTb XHMUYECKO# cBsizu. Yucio QJICKTPOHHLIX ITap, CBA-
3bIBAIOIIMX 1Ba aToMa. Yem oboavle KpamHocmso C8A3U, mem bonvuie SHepeus
C6A3U U MeHblle ONUHA c643uU, CJIICA0BATCIbHO, TEM npoUHee 5ma CEeA3b.

Monexkyna | Css3p | DHeprus ca3u, | JnuHa cBsa3u, | KpaTHocTb
KkJIX/Mob HM CBSI3U
F, F—F 139 0,142 1
0, 0=0 494 0,121 2
N, N=N 945 0,109 3

IToasipHOCTh XUMHYECKOIA CBSI3M (MOJISIPHOCTD CBSA3M). XapakTe-
pPHCTHKA KOBaJICHTHOM CBA3M, 00pa30BaHHOI pa3HBIMM aToMaMu. Yem
Ooabue TI0 a0CONIIOTHOM BEJIMMMHE pasHocms 3HaveHuti 020 amomos,
00pa3yIOWUX XUMUYECKYI0 C8513b, TEM IMA C8513b boaee NoAsApPHA.

Hanpuwmep, 13 Ttaba. 3 ciaeayer, 4YTo MOJSIPHOCTb KOBAJIEHT-
Hoii cBs13u B psany Mojiekyn HI, HBr, HCI, HF Bo3spacraer.

Taoumua 3
Xapakrep KOBAJIEHTHOI CBSI3U B TaJIOTEHOBOIOPOIAX

Muone-  |SmekTpoHHLL T T —
A L e wodt cBATH
H; H g POSOH-E~ HemnonapHan
L
HI H |2 1+ [AO9MH-D-04  |Crabonorapia
LB
| . pee |8 OOH-Bo=0,7
HHEr H i Br: 2% N
e e R
HEI H . ;'.|: -:‘- O H-C1=10
aw |
L] !
HF H i F: I_"nnn[:'r' Fi=1.B C TR pea
e ——

YacTHuHbli 2JIEKTPHYECKHIA 3apsAa d— pPe3yJbTaT CMELIeHUA
o01Iel 2JIEKTPOHHOM Mapbl HA aTOMaX, MEXIy KOTOpbIMU 0Opa3yeT-
Csl XUMUYECKasl CBSI3b.

+5 -0
H- Cl1 (6= 0,18 3apsaa snexkrpona ajass HCI)
Junoap — cucTteMa M3 PaBHBIX M0 BEJIMYMHE W MPOTUBOIIO-
JIOKHBIX T10 3HAKY JIEKTPUYECKHUX 3apsiaIoB +8 U —d, LEHTPHI TSKECTH
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KOTOPBIX PACITOJIOXEHBbI Ha PACCTOSTHUM [ IPYT OT Jpyra

+5 @=———0 — 5
- —

> wmom

DJeKTpUYecKnii MOMEHT JUMOJA WM DJIeKTPHYECKHI TUNOJIb-
HbIii MOMEHT — |l— IpOM3BeAEHUE IIMHbI MO [ Ha 3apsa O:
p=00=06LF,
IJe r— paguyc-BEeKTOp, HallpaBJIEHHBIN OT LIEHTpa 00JIaCTU pacIipe-
JIeJIeHUs] OTPULIATENIbHBIX 3aPsIOB K LIEHTPY 00JIaCTU pacIipeaeIeHUs
MOJIOKUTEbHBIX 3apsSIAO0B.
CrenoBaTeIbHO, U 3JEKTPUYECKUIT MOMEHT JAUIIOJNS SIBJISICT-

Csd BEKTOPOM.

e
1}
IoasipHOCTD MOJIEKYJIbI 3aBUCUT OT CUMMETPUIHOCTH paciipe-

JieJIeHUS 3apsiIoB U TeOMETPUUYECKOTO CTPOCHUSI MOJIeKybl. Hampu-
Mmep, B MoJiekyie CO, xumuueckas csa3b C=0O sBIsSeTCS KOBAJIEHT-
HOM noJigpHOM (00l11Me 2JEKTPOHHBIE Mapbl CMELIEHBI K O0Jiee 31eK-
TPOOTpULIATEIbHOMY atoMy Kucjaopona). Ho monekyna CO, spiserca
HETOJISIPHOW U3-3a AUHEelH020 CMpoeHUs, TaK KaK CYMMapHbIN 2JIeKT-
PUYECKUIT MOMEHT AUIIOJST MOJIEKYJIbl paBeH HYJIIO:

0=C=0

i
Mornekyna H,O u3-3a TOro, 4ro Mexy HanpaBICHUSIMA CBA3EIA

O—H cyiecTByeT BaJIeHTHBIN YroJ, SIBISCTCS TTOJSIPHOM, TaK KaK CyM-
MapHbIii JIEKTPUYECKIIT MOMEHT JAUITOJIST MOJIEKYJIBI BOABI HE PABEH HYJIIO:

20
o
+0H H+d

HacpimaemMocTb XUMIAYECKO# CBSA3H. XapaKTEPUCTUKA K0BA1eH-
MHOU XUMUYECKOIl C853U, OTIPEISIISIOLIASICS CHOCOOHOCbIO amoma 00-
DPaz06uI8amy OnpedeseHHoe YUCA0 KOBAACHMHbIX XUMUYECKUX Ceés3ell.
Hanpumep, aTom Bogopona MOXeT y4acTBOBaTh B 00pa30BaHUU TOJIBKO
ogHoit xumuueckou ceszu: H— H, H— CI, H— O— H, a coenune-
Hug Tana H,, H, ¥ T.11. cyluecTBoBaTh HE MOTYT.
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MakcuManbHOe YMCI0 KOBAJEHTHBIX CBSI3€il, KOTOpPbIE MO-
>KeT 00pa3oBbIBaTh ATOM, PABHO YMCILy OPOUTANICH, KOTOPbIE UCITIO/b-
3yeT aTOM ISl 0Opa30BaHUsI CBSI3EH.

Hanpumep, y aroma a30Ta Ha BHELIIHEM SHEPreTUYECKOM YPOB-
HE eCTh YeThipe opOuTaiM (OgHA S- U TPU P-), CJICAOBATEIHHO, aTOM
a30Ta MOXET MaKCMMaJIbHO O0Pa30BbIBATh YEThIPE KOBAJICHTHBIC CBSI3MU.

I'mOpnou3ammsa aToMHbIX opouTajeii. [lepecTpoiika aTOMHBIX
opoutaneir (AO) mpu oOpa3zoBaHMM MOJEKYJI, IPUBOASIILIAS K HO-
BbIM (TMOpUAHBIM) opouTtansM. [Tpumepsl rudpuaM3aLMU ATOMHBIX
opOuTaNell M MOJIEKYJIbI, B KOTOPBIX OHU Pean3yloTCs, IpeacTaBe-
HBI Ha puc. 17.

I'mOpuanbie opoutamu. HoBwle opOuTanm, oOpasyiommecs: B
pe3ysabTare NepecTpoiKd aTOMHBIX OpOUTAIIEH.

HanpagjieHHOCTD XMMUYECKO# CBSI3U. XapaKTepHCTUKA KOBa-
JICHTHOM XMMMYECKOM CBSI3U, KOTOPASI MEXIY IBYMS B3aUMOIEHCTBY -
IOIMMU aTOMaMU pacroJjiaraercsi TakuM oOpa3oM, 4ToObl obecrie-
YUTh MaKCUMAaJbHOE TIepeKphIBaHNE DJIEKTPOHHBIX 001aKoB. M Haue
TOBOpsI, KOBaJIEHTHasI CBSI3b UMEET OMpPECICHHYIO HalpaBlIeHHOCThb
B IIPOCTPAHCTBE. |

Puc. 17. ITpumepb! tTubpram3anni aTOMHbBIX OpOUTaIe
U TeOMETPUsI MOJIEKYJI, B KOTOPBIX OHU PeaTU3yroTCs

BanieHTHBII1 yro., yroJ cBI3M— 3TO yroJl MeXAy HarpaBIeH!-
SIMM IBYX XUMUYECKUX CBS3EIA.
Hanpumep, BajieHTHBIIA yrosl B MoJieKyJie Boabl paseH 104,5°.
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ZKeCTKOCTh XMMUYECKOI CBSA3M. XapaKTePUCTHKA XUMUYECKON
CBSI3M, OMpeaeIsIolIasl €e ClIOCOOHOCTb COXPaHSITh CBOIO JUIMHY TPU
Pa3IMYHBIX BO3NECHCTBUSX.

Mounekyaspuas opoutaab (MQO). BoaHoBast ¢pyHKUMSI, onu-
CHIBAIOIIAsI COCTOSIHME BJIEKTPOHA B T0JIe ABYX WUIM OoJiee saep aTo-
MOB Y YCPEIHEHHOM I0JIe OCTaTbHBIX 2JIeKTpOoHOB. [1pu 0OpazoBaHUM
MHOTOATOMHOM YaCTHUIIbI 3JIEKTPOHBI, TTOMAafasi B 30HY MPUTSKEHMS
HECKOJIBKUX aTOMHBIX SIIEP, CTAHOBSTCST OOIIMMMU JIJIST BCE YaCTUIIBI.
ITpu stoM atoMHble opoutanu (AO) TpaHchopmupyoTcsa B MO, a
BosiHOBas ¢yHKIMSI MO MoxeT ObITh IpeacTaBieHa KaK KOMOMHa-
LIMST BOJJHOBBIX (DYHKLIMI aTOMHBIX OpOUTaIEiA.

Mertox MoJexyasapHbIx opoutaneit (MMO). KBanToBo-Mexa-
HUYECKUIA METO ONMUCAHUST XMMUYECKOH CBSI3U, COTJIACHO KOTOPOMY
MOJIEKYJIa pacCMaTpUBaeTcsl Kak “MHOTOSIIEPHBIN” aTOM C 3JIEKTPO-
HaMU, HaXOOIIIMMUCS Ha MOIeKyJIsipHbIx opouTassx (MO). Kaxnas
MO onuchIBaeT COCTOSIHUE OTACIbHBIX 3JIEKTPOHOB B T0JIE BCEX SIAEP
W YCPETHEHHOM TIOJIE OCTAJIBHBIX 3JIEKTPOHOB. I1omoOHO TOMy Kak
BJIEKTPOHBI B aTOMAaX pacriojlaraloTcsl Ha aTOMHbIX opouTaisx (AO),
0011IMe 3JIEKTPOHBI B aTOMax PacItoaraloTcsl Ha MOJIEKYJISIPHBIX Op-
outansax. [TogoOHO ToMy Kak mist aroMa cTpoutcs: cucrema AO, Ko-
TOpbI€ MOTOM 3aMOJHSIOTCS JEKTPOHAMM, TaK U JJISI MOJIEKYJIbl B
pamkax MMO HyXHO cHayaja mocTpouTh cucremy MO, KoTopnie
3aTeM 3aIoJHUTh deKTpoHaMmu. [ToctpoeHue cuctembl MO OCHOBBI-
BaeTCs Ha CJIEAYIOIINX TTOJIOXEHUSX:

1. Ecniu AO xapakTepu3yeT COCTOSIHME DJIEKTpOHa B aToMe,
To MO XxapakTepusyeT COCTOSIHME JIEKTPOHA B MOJIEKYJIe WM Ipy-
rOMi MHOTOATOMHOU CHUCTEME.

2. MonekynsipHasi opOouTagb HAXOOUTCSI B PE3yJIbTaTe CIOXKeE-
HUST WIX BBIYMTAHUST BOJHOBBIX (YHKILIMI aTOMHbIX opouTaneit. [1o-
satomy MMO 6Gonee TouHo HasbiBaeTcst MetogoM JIKAO-MO (mo
HavyaJbHbIM OyKBaM BbIpaxkeHUs “JMHeiHas KOMOWHAIIMS aTOMHBIX
opOuTaieli— MoJeKyJsspHas opouTanp”).

3. AO moryt obpa3oBbeiBaTh MO, eciau sHeprun AO Oim3Ku
MO BEJIMYUHE Y aTOMHbIE OPOUTAIM UMEIOT TPUOIM3UTEIbHO OAMHA-
KOBYIO CUMMETPHUIO OTHOCUTEJIBHO OCU CBSI3H.

4. Kaxnmas MO xapaktepusyeTcsi HA0OpOM TPEX KBAHMOBbIX
yucen. YeTBepToe (CMMHOBOE) KBAHTOBOE UMCIO U npunyun Illayau
OINpPEAEsIOT MAKCUMAIbHO BO3MOXHOE YMCIIO 2JIeKTpOHOB Ha MO.
Tak xe, Kak 1 Ha aTOMHOI OpOUTaIM, Ha MOJIEKYJISIPHOU OpOUTAIU
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HE MOXET ObITb OoJibllie ABYX 2JeKTpOoHOB. MHaue roBopsi, Bce, YTO
cnpaBemuBo i AO, cripaBegiuBo 1 111 MO.

5. Yucao MO pasro cymme AO peacupyrouux amomos (TIPUH-
LU COXpaHEHHsI opoUTAIeid).

6. Eciu npu obpaszoeanuu MO suepeus cucmemvl ymeHblaemcs,
takas MO HasbiBaeTcsi cBasbiBatomeii (O ). [lpu yseauuenuu snepeuu
crcTeMbl 0bpa3syeTcs paspbixisiomas MO (Op). ITIpomexncymounvie suep-
eemuyecKue cOCMOSHUA MEXITY CBSI3BIBAIOIIMME M pa3phIxistommMu MO
HazbiBatoTcs HecsbBaommvu MO. 1o sHepreTuke oHu 6;1u3Ku K AQO.

7. Paznuyator O- U T--MOJIEKYJISIpHbIE OpOUTAIIN.

8. MO 3amnojiHSI0TCSl 3JEKTPOHAMU MO Mepe BO3pacTaHMsI
SHEPTUM OPOUTANIM M B COOTBETCTBUM C npasusom Xynoa.

9. B MMO BMeCTO MOHSITUSI KPamHOCMb C8543U €CTb MOHSTUE
nopsadok ceés3u. DHepreTuyeckas cxeMa, IMosiCHsIolasi 00pa3oBaHue
mostekyibl H) B pamkax MMO nokasaHa Ha puc. 18.
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Puc. 18. Dnepretuueckas cxema o6pasoBaHus MoneKybl H,
no metony MMO

Ca3bIBaIOIIAsA MOJIEKYJISIPHASL OpOMTANIb. MoseKyaapras opoumans,
XapaKTEPU3YIOLIASICS NOBbIUEHUEM IAeKMPOHHOU NAOMHOCIU 6 NPOCMPaH-
cmee mexcdy A0pamu amomoe N NOHUdICeHUeM SHepeul TI0 CPAaBHEHMIO C
BJIEKTPOHHOM TUVIOTHOCTBIO 1 3HEPIUSIMUA MCXOTHBIX aTOMHBIX OpOUTAJICH.

Hecs3biBaonue MoJieKyJisipHbie opouTamm. MoseKyisipHbie
opOUTanu, HE IPUMHUMAIONIME YYacTUsI B 0Opa30BaHUU XMMUUYECKUX
CBsI3eld B MoJieKyJiax. MoryT coiepxXaTb 3JIEKTPOHbI UK ObITb TTYCThI-
MU (BaKaHTHBIMMU).

Paspbixasiomasi MoJieKysisipHasi opourtanb. Mosekyaspras opou-
manb, XapaKTePUIYIOLLASICS YMeHbUeHUeM 3NeKMPOHHOU NAOMHOCMU 8
npocmparcmee MEXIY SIIPAMU aTOMOB U HOGblUleHUeM SHepeuy TIO CPaB-
HEHUIO C JIEKTPOHHOM TJIOTHOCTBIO U HEPTUSIMU MCXOIHBIX aTOMHBIX
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opbutaneit. [Ipu nepexone 3JeKTPOHOB C aTOMHBIX OpOUTaNell Ha
Pa3phIXJISIIONIYI0O MOJIEKYJISIPHYIO OpOUTalb XMMUUYECKOM CBSI3U HE
oOpasyercsl.

Jlokanmu3oBaHHble MOJIEKyJIsIpHble opouTamd. Opbdurtaiu, jJoka-
JIN30BaHHbIE Ha OIPEACICHHBIX CBI3sX ((pparMeHTax) MOIEeKybl. JIo-
KaJIM30BaHHbIE MOJIEKYJISIPHbIE OPOUTAIM MOTYT ObITh MPEACTABICHbI
HabOpOM TMOPUAHBIX OpOUTAJICH, Kaxkaass U3 KOTOPLIX 00pa3yeT IBY-
X3JIEKTPOHHYIO XUMUYECKYIO CBSI3b. HampuMep, yeThipe sp3>— rubpui-
Hble OpOUTAIM aTOMOB yrjiepoaa oopa3yloT 40-CBsi3U, HalpaBIeHHbIE
10 OCSIM TETpaspa B MOJIEKYJIe MeTaHa U CTPYKType anmMasa (puc. 19).

Puc. 19. sp’*— rubpuaHbie opOUTAIM AaTOMOB yIiepoaa
B MOJIEKYJIe MeTaHa U CTPYKType aiMasa

Iopsanok cea3u. OTHOIIEHWE Pa3HOCTH YKCIa JIEKTPOHOB Ha
CBSI3BIBAIOLINX Y Pa3PBIXIISIOIINX MOJIEKYISIPHBIX OPOUTAISIX K YUCITY
B3aMOJICHCTBYIOIINX aTOMOB:

m-n
p = C b
[Je M— YKCJIO JIEKTPOHOB Ha CBS3BIBAIOLIMX OPOUTANISAX, N— Ha pa3-
PBIXJISIIOLIMX, C— YMCJIO B3aMMOJIEHCTBYIOIINX aTOMOB. B oTmmumne ot
KPaTHOCTY CBSI3M B METOJIE BAJICHTHBIX CBSI3CH MOPSIIOK CBSI3U MOXKET
MMPUHUMATh KaK IeJible, TaK U JPOOHBIEC TTOJIOXKUTEIbHBIC 3HAUCHMS.

JIByXxaTOMHBIE TOMOSIEPHBIE MOJEKYJIbl. MOJICKYIIbI, COCTOSI-
L€ U3 IBYX OAMHAKOBBIX aTOMOB. CTpOEeHME U CBOMCTBA JIBYXaTOM-
HBIX TOMOSIIEPHBIX MOJIEKY MOXHO OIMCATh KAYECTBEHHO, UCITO/b-
3ys1 METOJI MOJIEKYJISIPHBIX opouTaieit. Harpumep, u3 npuBeaeHHON
Ha puc. 20 MOJIEKYJIbI KMCJIOPOIA BUIHO, YTO MOPSIIOK CBS3HM B HEll
paBeH 2, a cama MOJIEKYJia SIBJIIETCS OMPaIUKaIoM.

DHepreTHyecKas quarpaMMa MoJieKybl. Cxema IocieoBaTeIb-
HOTO PacCIOJIOKEHMST YPOBHEW SHepruii (MOJIEKYJISIPHBIX OpOUTAsIeit)
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B MoJiekyJe. s mpumepa Ha puc. 21 gaHa cxeMa OTHOCUTEJIBHOTO pac-
MOJIOXKEHUST MOJIEKYJISIDHBIX OpOUTaNIelt JUISl TByXaTOMHBIX MOJIEKYJI,
COCTOSIIIINX M3 OMMHAKOBBIX aTOMOB 3JIEMEHTOB BTOPOT'O TIEpHUOIA.
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Puc. 20. DHepreTnyeckast cxema o0pa3oBaHUS
MOJIEKYJIBI KHCIopoaa o metony MMO
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Puc. 21. CxeMa OTHOCUTEIIBHOTO PACITOJIOXEHMS MOJICKYISIPHBIX
opOuTaeii IJ1s1 IByXaTOMHBIX MOJIEKYJI, COCTOSIIIIMX U3 OJMHAKOBBIX aTOMOB
3JIEMEHTOB BTOPOTO Teproaa

Honnas cBasb. [IpeaenbHbli ciiydyail KOBaJlEHTHOM MOJISIPHOM
XUMUYECKON CBSI3U.
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o61as SJICKTpOHHaH napa InoJIHOCTbIO
IIEPEXOIUT K aTOMY XJiopa

HMoHHas cBsI3b XapaKTepu3yeTcsl MaKCUMaJIbHO HECUMMETPHUY-
HBIM PACITOJIOXKEHUEM 3JIEKTPOHHOM TIOTHOCTH MEXIY SIIpaMy aTOMOB
MpHY 00O00IIECTBIEHUM BAIEHTHBIX 2JIEKTPOHOB B PeabHbIX CTPYKTYpaX.

B 11poTHBOMNOJIOKHOCTD KOBAJIEHTHOI CBSI3M MOHHAST CBSA3b HE
obJIamaeT HaIpaBIEHHOCTBIO M HACHIIIIAEMOCTBIO, TaK KaK 2JICKTPHUEC-
KOe MoJjie, co3aaBaeMoe MOHaMU, UMeeT chepruuecKylo CHMMETPUIO U
CUJIa IPUTSDKEHUST K MOHY OTHOTO 3apsiiia MOHOB C MPOTUBOITOIOXKHBIM
3apsiIOM HE 3aBUCUT OT HarpasiieHus. Kpome Toro, nBa mpoTuBOIO-
JIOXKHO 3apsCKEHHBIX MOHA, CBSI3aHHBIX CUJIaMU TIPUTSDKEHUS, HE Tepsi-
I0OT BO3MOXHOCTM B3aMMOJEMCTBOBATh C APYITMMM MOHaMu. [TosToMy
HMOHHBIE CBSI3U XapaKTePHbI 11 MIOHHBIX KPUCTA/UIOB, B KOTOPbIX KaxK-
IIBIA MIOH OKPY>KEeH MOHAMU TTPOTHBOITOJIOKHOTO 3HaKa. B peabHbIX KpH-
CTajulax uaeaabHOM MOHHOM CBSI3U He peanusyeTcs. Hampumep, y xio-
puIa HATPUs CBSA3b JIMILB IpuMepHO Ha 80% nonHast. (MoHbl HaTpust 1
xJlopa 00pa3yloTCsl IPU PAaCTBOPEHUM XJIOpWAA HATPUSI B BOJIE).

HenanpaBieHHOCTb HOHHO# CBs3M. KaXblii MIOH MOXET Mpu-
TATUBATh MOHBI TPOTUBOITOIOKHOTO 3HAKa B JIIOOOM HaINpaBICHUM.

HenacpimaeMocTs HOHHOI# cBA3U. KaXnblii MOH MOXET MpU-
TSITUBaTh K ce0e OoJbliiee YMCIO0 MOHOB APYroro 3Haka, 4yeM 3apsif
3TOr0 MOHA.

Hampumep, B kpucrtayie NaCl kaxapiii mon Na*™ okpyxeH 6
noHamu CI-, u, Hao6opoT, Kaxaplii noH CI~ okpyxkeH 6 noHamu Na®.
B sToM niprMepe 4rciio 6— 3TO KOOPAMHAIMOHHOE YMCJI0 HoHA (pHC.22).

e Na* o Cl”

Puc. 22. CrpoeHre MOHHOTO KpUcTajlia
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MeTtannmyeckas cB43b. TUN XMUMUYECKOU CBSI3U, OOYCIOBJICH-
HBII B3aUMOJCHCTBUEM JETOKAIN30BAHHBIX 3JIEKTPOHOB C TTOJIOXU-
TEJIbHBIMU MOHAMU, COCTABJSIOLIMMU OCTOB KPUCTAJIMUECKOU pe-
LIETKU METAJLJIOB.

Metauinyeckas CBsI3b M KOBaJIEGHTHAs CBSI3b UMEIOT OJMHAa-
KOBYIO MPUPONY: XMMUYECKAST CBSA3b OCYLIECTBJISIETCS BaJIEHTHBIMU
aNIeKTpOHaMU. B obpaszosanuu memaniuueckoil césa3u y4acTBYIOT 0eao-
Kaau308aHHble 31eKMPOHbL AMOMO8 Memaiia, npuraoaedcaujiie He OIl-
pEIEIEHHBIM aTOMaM METalIa, a 8cemy KPUCMAnty 6 Yeaom.

B aTomax MeTajlJIoB KOJIMYECTBO J1€JIOKAJIM30BaHHbBIX 3JIEKTPO-
HOB HAMHOTO MEHbIIIe KOJIMYECTBA CBOOOIHBIX OpOUTANIEi, TIOSTOMY
3JIEKTPOHBI MOTYT “IEPexXOauTh”’ ¢ OMHOM OpOUTaNIM Ha Apyrywo. Me-
TaJlJIbl UMEIOT HU3KME SHEPTMU MOHU3ALIMH, B PE3YJIBTATE YETO DJIEK-
TPOHBI JIETKO OTPHIBAIOTCSI OT aTOMOB 1 CBOOOIHO MEepeMellaloTCs 1Mo
BceMy o0beMy KpucTajia. biiarogapss ¢cBOOOJHOMY MEpeMelleHUIO
3JIEKTPOHOB, METAJJIBI UMEIOT BBICOKME JIEKTPONPOBOIHOCTD U TETI-
JIONIPOBOAHOCTh. MeTalinyeckasi CBSI3b SIBJISI€TCS HEHANPABJIEHHOM, UTO
SIBJIIETCS IPUYMHON TJIACTUYHOCTU METAJUIOB.

Cwibl Ban-gep-Baannca, ciibl BaH-J€ep-BaaibCOBbIE, BAaH-IEP-
BaaJbCOBCKOe B3amMopeiicTBue. CLibl, 00eCIIeunBaIONIe MEXMOJIe-
KYyJIIpHOE WJIM MEXaTOMHOE B3aMMOJIeMCTBUE O€3 JOIMOJIHUTEIBLHOTO
0000111eCTBACHUS 3JEKTPOHHOU MJIOTHOCTH B3aMMOACHCTBYIOIIMX
MOJIEKY] (aTOMOB). YKa3aHHOE B3aMMOJEUCTBUE OCYILECTBIISIETCS 3a
CYET CWJI OPUMEHTALIMOHHOTO, NWHAYKIIMOHHOTO WJIW IUCIEPCUOHHO-
ro npoucxoxaeHus. JlaHHbIe CUJIbl BO3HMKAIOT 3a CUET 2JIEKTpOCTa-
TUYECKOTO MPUTSKEHUST TOJSPHBIX MOJIEKYJ, UMEIOLIUX TOCTOSIH-
HBII TUITOJIbHBIA MOMEHT (OPMEHTAllMOHHOE B3aMMOIEICTBUE), Ha-
BEJCHHbIA (MHAYLMPOBAHHBIN) AUIMOAbHBII MOMEHT (MHAYKLMOH-
HOE€ B3aMMOJEHCTBUE), MTHOBEHHbII TUIMOJbHBIA MOMEHT (aucCHep-
CHOHHOE B3auMozeiicTre). CxemaTuyeckoe n3odpaxkeHue opreHTa-
LIMOHHOIO (a), MHAYKUMOHHOTO (0) W AUCIIEPCUMOHHOro (B) B3au-
MOJCHCTBUSI MEXAY MOJIEKYJJaMM TTOKa3aHo Ha puc. 23.

XapakTepHO 0COOEHHOCTBIO CHJT BaH-AEP-Baaibca SIBJISIETCS MX
YHUBEPCAIBHOCTb, TaK KaK OHU ACUCTBYIOT 0€3 MCKIIIOYEHUS MEXITY
BCEMM aToMaMU U MoJjieKyjaamMu. OIHAKO 3TU CWJIbl MPOSIBISIIOT cebst
TOJIbKO TOTI/a, KOIJa MOJIEKYJIbl HaXOAATCSl Ha OJM3KUX PACCTOSTHUSIX
Ipyr ot apyra. Kak npaBuiio, B3auMoJIeCTBUE MEXIY MOJIEKyIaMuy BO3-
pacTaeT ¢ yBeJIMYEHUEM YKMCIa JIEKTPOHOB B MOJIEKYJIE WJIA aTOME, T.€.
MPUOJIM3UTENBLHO TIPONOPLUMOHATBHO MX MOJISIPHOM WJIM aTOMHOM
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Macce. YBeJIMUeHUe CUIT TIPUTSKEHUST MeXIy 6oJree TSKEeJIBIMUA MOJIe-
KyJaMU TIOATBEPXKIACTCS TEM, YTO B psIaX POICTBEHHBIX MOJIECKYIT
TEMIIEPATYPhl KUIIEHUS PACTYT C YBEJIMYEHNEM MOJIEKYJISIPHOM Mac-
CBl. B wacTHOCTM IJIsT MHEPTHBIX Ta30B 1o IuKaie Llenbcust oHM co-
crasisioT -269 (He), -246 (Ne), -186 (Ar), -153 (Kr), -108 (Xe) u
-62 (Rn). HartoMHMM, 94TO MOJIEKYJTBI MTHEPTHBIX Ta30B OTHOATOMHEL.
Pa3sHOBUIHOCTBIO CHJIBI BaH-IEP-Baajibeca SIBISETCS BOAOPOIHAS CBS3b.
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Puc. 23. CxemaTnueckoe nzo0paxkeHne B3auMOJCMCTBUSI MEXIY MOJIEKYyIaMu
(a)-opueHTammoHHOE, (0)-MHAYKIIMOHHOE, W (B)- AUCIECPCHUOHHOE

MexmoJieKyiapHoe B3aumoeiicTBie. BzauMonaeiictBue Mexmay
MOJIEKYJIaM1 Ha OCHOBE CHJI BaH-Iep-Baajibca.

Cnadasa xumMuyeckas cBsa3b (caadas cBs3b). XMMHUUECKasl CBSI3b,
XapakTepusdyemasi SHepruei, CylIeCTBEHHO MEHbIIEH SHEPruu Xu-
MMYECKOU CBsI3U. XapaKTepHbIM ITPUMEPOM CJ1a00I XMMUYECKOM CBSI-
3U SIBJISIETCS] BOTOPOMHAST CBSI3b.

Bonopoanas cBa3b. XuMuyeckasi CBsI3b, KOTOpasi BO3HUKAeT
MEXIY TTOJOXUTEIbHO MOJIIPU30BAaHHBIM aTOMOM BOAOpOIA M APY-
MM OTPULIATEJIbHO MOJISIPU30BAHHBIM aTOMOM 3a CUET CHJI 3JIEKTPO-
CTaTUYECKOTO MPUTSIKEHUS.

Hanpumep -5 +5 -5 45 -5 +D

X-H..X-H..X-H

3aech X— OOWH M3 Hauboiee 3JeKTPOOTPULIATEIbHBIX aTo-

moB (F, O, N, unorma CI wm S).
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DHeprus BOIOPOIHOM CBI3M MPUOIM3UTEILHO B 10 pa3 MeHb-
1IIe PHEPIUY U30JIMPOBAHHON OOMHAPHOM KOBAaJEHTHOM CBSI3U U CO-
CTaBJIsIeT HECKOJIBKO JeCATKOB K/3k/Moib. Biaromapst oopasoBaHmIo
BOJOPOJHON CBSA3M BOAA, aMMHaK U (DTOPOBOIOPO MMEIOT TEMIIEPa-
TYpbl KUITEHUSI U TUJIaBJIEHUS BBIIIE, YEM Y APYTUX BOAOPOMHBIX CO-
eIMHEHU 3JIEMEHTOB TeX Xe rpymir. I1pn oTcyTcTBMM BOZOPOMXHOM
CBSI3U HAOJIIOJAeTCsl 3aKOHOMEPHOE ITOBBILLIEHUE TEMIIEPATyp KUIIe-
HM U IUIaBJIEHUS COeIMHEHNI B 3aBUCUMOCTH OT UX MOJIEKYJISIPHO
Macchl (puc. 24).

i P | ' M :

Puc. 24. Temniepatypsl 1U1aBJieHUs U KUTIEHUSI COEIMHEHU I
B 3aBUCUMOCTHM OT MX COCTaBa I10 TPYInaM aHaJoTroB

CyliecTByeT 1Ba BHa BOIOPOIHOM CBSI3U: MEXMOJIEKYJISIP-
Hasi U BHYTPUMOJIEKYJISIpHAS.

MexxmouieKyasipHasi BOAOPoIHAs CBsA3b. Pa3HOBUIHOCTH BOMO-
POIHOI CBS3M, BO3HUKAIOIIEH MEXIY Pa3HbIMUA MOJIEKYJIAMMU.

Ha puc.25 npeacraBiaeHbl cxeMbl 00pa30BaHUsI MEXMOJIEKY-
JISPHBIX BOJOPOJIHBIX CBSI3EH JIS1 BOIBI M aMMUaKa.

H—O...H H H H
|

Puc. 25. Cxembl 00pa3oBaHUSI MEKMOJIEKYISIPHBIX
BOJIOPOJHBIX CBs3€l /ISl BOABI U aMMHUaKa
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B pesynbrare 00pa3oBaHNsT BOOOPOIHBIX CBSI3€il TIPOMNCXOINT
accoLMalns MOJIEKYJ, YTO MPUBOINUT K M3MEHEHUIO (PU3NYECKUX U
XUMHAYECKNX CBOMCTB BEILECTBA: YBEJIUUUBAETCS €0 MIJIOTHOCTh, BS3-
KOCTb, TeMIlepaTypa KHUIIeHUsI, TeMIlepaTypa IUIaBICHUS.

BHyTpHMOJIeKyIsipHAA BOAOPOIHASA CBA3b. BomopomHas cBSI3b,
00BeIMHSIONIAS YaCTH OTHOM MOJEeKyJBI (puc. 26). HabmogaeTcs y
MHOTUX OPraHMYECKUX COEIMHEHMI CIOXHOTO COCTaBa, B YaCTHO-
cTH, y 0e1KoB. BHyTprMoekyasipHast BOLOPOAHAs CBSA3b OKA3LIBAET
3aMeTHOE BIIVSTHIE Ha XUMHUYECKIEe 1 (PU3MUYECKIEe CBOCTBA BEIIIECTB.

H 0,
O/P\l\ Ne? li{
(jm @f 0

Puc. 26. CxeMa BHYTPUMOJIEKYJISIPHOW BOJOPOIHON CBSI3U

OpueHTanoOHHOE B3auMoeilicTBre. MeXMOJIEKYISIpPHOE B3au-
MOEHCTBHE MOJSIPHBIX MOJIEKYJI, 3aKJTI0YaIoIIeecs B X OPUEHTALINN
OTHOCHUTEJIBbHO ApYr Apyra. PasHoBumHocth cuin Ban-gep-Baanbca.
Hanpumep, opueHTaLlMOHHOE B3aMMOJIEHCTBUE HAOJIIOJAETCS IS
MOJIEKYJT BOJBL.

NunykuponHbie cuibl. Cuiibl B3aMMOIEUCTBUSL MEXAY MOJie-
KyJaMHu, O0YCJIOBJIEHHBIE TTOSBICHEM Ha HUX WHAYIIMPOBAHHBIX T~
MOJIeH 10/, IeiicTBMEM BHEIIHUX (hakTopoB. PazHoBumHOCTH cuil BaH-
nep-Baanbca (puc.27).

&>

— 3 Y

>

Puc. 27. CxeMa BO3HUKHOBEHUSI MHIYIIMPOBAHHBIX TUATTOJICI
T[T ACCTBUEM BHENTHUX (DaKTOPOB

JucnepcuonHoe B3ammoneiicteue. Cinaboe B3auMMOACHCTBUE
MEXIY HEUTPaJIbHBIMU AaTOMHBIMH 1 MOJIEKYJIIPHBIMU YaCTULIAMU 34
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CYET UMEIOLIUXCS Y HUX MTHOBEHHBIX TUTOJIENH. Pa3HOBUIIHOCTD CUJl
BaH-nep-Baannca. ucrnepcoHHOE B3aUMOIEHCTBUE TTPOSIBIISIETCST TTPU
JIOCTAaTOYHO HM3KMX TEMIIEPaTypax, 0OyCIaBIMBaeT CXXIKEHNUE ra30B.
Accomuauus. [Tpoiiecc o0beaMHEHMSI aTOMHBIX U MOJIEKYJISIP-
HBIX YaCTHI] B aCCOIIMATHI 32 CYET MEXMOJIEKYJISIPHBIX CHJI.
Accomuatel. [TpomykTbl 0ObeNIMHEHUST aTOMHBIX U MOJIEKYJISIP-
HBIX YaCTULI, 00Pa3YIOLIMECS 3a CUET MEKMOJIEKY/ISIPHBIX CIJI. B oTiimune
OT aKTMBMPOBAHHBIX KOMIUIEKCOB aCCOIMATHI CITIOCOOHBI K IJTATETLHO-
My CYILIECTBOBaHUIO. Pa3nuyaloT aToMHbIe M MOJIEKYJISIPHbIE ACCOLIMATHI.
Arperamus. [Tpoliecc o0beqMHEHUS Pa3IMUHbBIX O TUCTIEPCHOC-
T YacTUll B 0oJiee KpyMHbIe 00pa30BaHUsT; Pe3yabTaT pa3IMuHbIX B3au-
MOJEUCTBUM, MPUBOISILMX, KaK MPaBUJIO, K 00pa3oBaHUIO HOBOM (hasbl.
Arperatbl. KoHeuHbIe MPOMYKThI Pa3IMYHbIX B3aUMOJEHCTBUM
KOJIJIOUAHBIX, aTOMHBIX Y MOJIEKYJISIPHBIX YaCTULI, MPEACTaBIISIOLIE
coboi1 Oojiee CIOXHBIE IO CPABHEHMIO C MCXOIHBIMUA OOpa30BaHMUSI.
ITpumepaMu arperaToB MOIYT CJIYKWUTb OpraHMYECKUE COSTUHEHMUSI,
HEOpraHWYECKNEe BEIECTBA C Pa3IMYHBIM TUIIOM KPUCTATAYECKOMN
pewerku (HgCL,, NaCl, Si), crekia.

3.2. BaleHTHOCTh W CcTeNeHb OKHCJIEHHS HA OCHOBE T€OPHH
CTPOEHHS BeHiecTBa

BajeHTHOCTD 2/1eMeHTa B coeMHeHMH. PeaylbHOe YuCiio IBYyX-
3JIEKTPOHHBIX JIEJIOKATM30BaHHBIX MHOTOLICHTPOBBIX MJIU JIOKATU30BaH-
HBIX JIBYXLIEHTPOBBIX CBSI3€il JaHHOIO 3JIEMEHTA C €ro MapTHepamu.

B omimuue oT Takoro MOHATHSI, KAaK CTEIEHb OKMCICHUS, HE
HMMEIOILET0 HUYEro OOIEro ¢ IPUPOIOii 3JIEKTPOHHOIO CTPOSHMS MO-
JICKYJIbl, 8ANEHMHOCMb — ()YHOAMEHMANbHAS XAPAKMEPUCMUKA KaXCO0-
20 amoma. TakuM 06pa3oM, BaJIGHTHOCTb M CTETICHb OKMCJICHUS TTOHSI-
TUS pa3HbIE U, B OOJIBIIIMHCTBE CIIy4aeB, He CBSI3AaHHBIC MEXKIY COOOIA.

CoBpeMeHHOi TeOpUHU BAJIECHTHOCTH IIPEALLIECTBOBAJIO IOSIB-
JICHHE MHOXECTBAa TEPMUHOB-CIIYTHUKOB, TAKUX KaK: CHexuomempu-
YecKas 6aAeHMHOCHb, CMENeHb OKUCACHUS, KOBANCHMHOCMb, KPAMHOCHb
(TIOPSIIOK) XUMU4ecKou ¢653uU, KOOPOUHAUUOHHOe YUCA0 W T.J1.

CrexnoMeTpuyecKass BaJEHTHOCTb 3JIeMEHTA OIIpEIesIsIeTCs
YUCJIOM aTOMOB BOIOPOJa, KOTOPOE MOXKET OBITh IPUCOSIUMHEHO MU
3aMelleHO OJHKM aTOMOM JaHHOI'O 3JIEMEHTA.

Takoe omnpejaejieHUe CIPaBEeIIMBO TOJBKO [UISI COSAUHEHUIA
C MOJIEKYJISIDHBIMU pelleTKaMU WX JUISL BELIECTB B Ta3000pa3HOM
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COCTOSTHUHU. B XMMUYeCKIX COeTMHEHMSIX CTEXMOMETpUIECKast BaJICHT-
HocTh Bopopona B. (H) Bcernma paBna enmnuue. He Bce aaeMeHThI
00pa3yoT COeMMHEHMST ¢ BOIOPOIOM, HO MPAKTUYECKN BCE BIIEMEH-
TBI 00Pa3yIOT COeANHEHMS C KUCIOPOAOM. B XMUUeCK1X cCoeqMHEeHH -
SIX KUCJIOPO TIPOSIBIISIET TIOCTOSTHHYIO CTEXMOMETPUIECKYIO BaJICHT-
HOCTh, PaBHYIO ABYM.

MHorue 3J1eMEHTbI TIPOSIBIISTIOT pa3Au4Hble GeAUHUHbl CINeXUo-
MempuyecKux éaleHmuocmeli, T.€. OHU MOTYT 0Opa30BbIBATb C APYTUM
5JIEMEHTOM HECKOJIBKO COSIMHEHUN pa3IMYHOTO CTeXHOMETPUIEC-
KOTo cocTaBa. JIJ1st ormMcaHms 3TUX COSAMHEHUI B NX Ha3BaHUSIX He-
00XOIMMO YKa3bIBaTh CTEXMOMETPUUYECKYIO BAJIEHTHOCTh PUMCKOM
nmudpoit 6e3 3Haka, HallpuMmep,

Cu,O— okeun meau(l)
CuO — oxcun meau(Il).

Cremyer y4ecTb, YTO CTEXMOMETPUYECKasd BaJCHTHOCTb HU-
YEero He FOBOPUT O TUIIE XMMUYECKOMN CBSI3U U O CTPOCHUM MOJIEKYJI.
OmHAKO 3TO NOHAMUE HenoCpeoCMmBeHHO C843aH0 CO CpOeHUueM amo-
Ma, a UMEHHO C YUCAOM MAK HAa3vléaemblx éHewHux (y4acTBYIOIIUX B
00pa3oBaHUM XUMHWYECKON CBSI3N) 31eKmpoHos. J1J1s1 MHOTHUX 3JIeMEeH-
TOB CTEXMOMETPUYECKas BaJICHTHOCTh OINPENEISIeTCs MOJIOXKEHUEM B
[lepuonuueckoit cucreme.

CBs3b MEXIY CTEXMOMETPUYECKOI BAJIGHTHOCTBIO 3JIEeMEHTA 1
ero nosioxkeHueM B I[lepuoanyeckoii cucteMe npencrapieHa B Tao. 4.

Taoamua 4
3aBUCUMOCTh CTEXMOMETPUYECKOI BAJIEHTHOCTH DJIEMEHTA
OT IOJIOXKEHUST B MEPUOINYECKON CUCTEME

['pymmia IA |TTA|IITA | IVA | VA | VIA | VIIA

BaneHnTHOCTB I IT | 11 v \Y% VI | VII

II 11 v A%

II 111

I

Breicumii 320 20 3203 302 3205 303 9207

OKCH]L

Jletyuee BogopogHoe | — - — | BH4 | BH;3 | ®H, | ®H

COCIMHEHUE

Beicuwas éenuuuna cmexuomempuueckoli 6aAeHMHOCMU INeMeH -
ma 2naeHoil nodepynnol, KaK TIPAaBWIO, paBHA HOMEPY TPYITIIHI.
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KoBasienTHocTs aToma anemenTa. Yucio xosasenmuuix céssell,
KOTOpbIE 0H 06pa3yem. OTCIOa KOBAJIECHTHOCTh aTOMa BCErna LeJI0uMc-
JieHHa. JJ1s1 AByXaTOMHBIX MOJIEKYJI OHA paBHA KPAMHOCIU XUMUYECKOU
cea3u. OIHAKO It MHOroaToMHbIX yactuil tuna SO,, CO,, SO~ u
IIp., B KOTOPBIX TI-CBSI3W MPEAIIOUTUTEIBHO paccMaTpUBaTh Kak MHO-
TOLIEHTPOBBIE U JEJ0KaIM30BaHHbIC, MOACYET YMCaa OOLLIMX 3JIEKT-
POHHBIX Map TSI OTACIBHBIX aTOMOB TEePSIET CMBICH, ITOCKOJIBKY CaM
Memoo eanreHmHbIX ces3ell, 1T KOTOPOTO CIPABEUIMBO 3TO OIpeeie-
HUE, 6a3upyemcs: Ha NOHAMUU 08YXUEHMPOBOL 08YXAMOMHOI OpoUmManu.

BaxHo oOpaTuTh BHUMaHUE TaKKe Ha Pa3HUILY MEXKAY ITOHSI -
TUSIMHU “cmenens okucienus” U “koearenmuocms”. Tak, U3 3JIEKTPOH-
HbIX Gopmyn monekyn H,, F, u N, cienyer, 4ro is aTOMOB BOIO-
pona u (pTopa KOBaJEHTHOCTb paBHA €AWHMIIE, a JJId aToMa a30Ta—
TpeM. OgHAaKO CTeNeHb OKUCIEHUS IS BCEX 2JIEMEHTOB UMEET HyJle-
Boe 3HavyeHue. B coenmnenusax CLNu NH, " KoBaJIeHTHOCTb a30Ta paBHa
TPEM U YEThIPEM COOTBETCTBEHHO, XOTSI €r0 CTeNEHb OKUCIEHUS OHA
u ta xe (N-3).

B teopuu sokaaruzosannbix (BAICHTHBIX) cés3ell 6A1eHMHOCHb
aToMa OTOXAECTBIISIETCSI C YUCAOM OBYXINEKMPOHHBIX 08YXUEHMPOBbIX
ces3ell, 0Opa3yeMbIX 3TUM aTOMOM B MoJjieKye. [1ocKonbKy 151 BO3-
HUKOHOBEHUSI €eNMHUYHON XMMUYECKON CBSI3U T€HE3UC Maphl DJEKT-
POHOB 0e3pa3InueH, TO €CTh 00pa3yeTCs JI CBA3b M0 0OMeHHOMY (TIPU
00BbEeAMHEHUM ABYX HECTIAPEHHBIX 3JIEKTPOHOB) WU QOHOPHO-AKUen-
mopHomy (3a cUeT HeTIOMeJICHHOM 3JIeKTPOHHON IMapsl aToMa-I0HOopa
1 CBOOOIHOU OpOUTAIM aToMa-aKUENTopa), K08aAeHMHOCHb onpede-
ASIeMCSL HUCAOM UCNOAb30BAHHBIX 8 C653bI6AHUU 8ANEHMHBIX opoumanel
amoma, He3aBUCUMO OT MCXOMHOM 2JeKTpOHHON 3aceneHHocTUd. Ho
MIPEICTaBICHMS TEOPUHU JTOKATM30BAHHBIX CBA3€l O BAJICHTHOCTH (KO-
BaJICHTHOCTH) aTOMa 4YacTO OKa3bIBAIOTCSI HECOCTOSITCIIBHBIMU TIPU
ONVCAHUM COSAUHEHUI C IeDUIIUTOM DJIEKTPOHOB (0OPOBOIOPOIHI,
KapOopaHbl), KApOOHUJIOB, COEAMHEHUI 6JaropoIHbIX Ta30B, METa-
JIoB. Cmpoeas K6aHmoeo-xumu4eckas meopusi 8aieHMHOCMU 803MONCHA
AUULL 8 PAMKAX Memo0a 0eA0KaAAU308AHHbIX MOAEKYAAPHbIX opoumanei. B
TEOPHUH JeJ0KATN30BAHHBIX MOJIEKYJISIPHBIX OpOUTaIeil TPYIHOCTH B
orpeneIcHUY HCTHHHOM, T.€. K8AHMOBOXUMUYECKOU 6AAeHMHOCMU ATO-
Ma BbI3BaHBI BOBJIEUCHMEM aTOMa B “maplLiualibHOe” CBs3biBaHue. B
pacyeTax MOJIEKYJSIPHbIX OpOUTAIC YUYUTHIBAIOTCSI B3AUMOIEHCTBUS
MEXIYy BCEMU BJICHTHBIMU OPOUTAISIMU BCEX aTOMOB MOJICKYJIbI.

CreneHb OKUCJIEHAS — YCIIOBHBIN 3apsil, KOTOPHIIA UMEET aTOM
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B COEAMHEHUM (MOJIEKYJIe) B pe3y/bTaTe CMEIICHUS DJIEKTPOHOB MPpU
00pa3oBaHUM XUMMYECKON CBSI3U.

YucneHHoe 3HAYEHUE CTEIIEHW OKMCJICHHMS BBIpaXKaeTcs B
eIMHMIAX 3apsiaa 3JIeKTPOHA.

CreneHb OKMCJICHMSI paBHA YMCIY BaJCHTHBIX 3JIEKTPOHOB,
KOTOpbIE MepexoasT (UM CMELAIOTCsI) OT aTOMa C MEHbIIUM 3Haye-
HueM OO0 (ImoJoXUTEIbHAsI CTeNEeHb OKMCIEHUSI) K aTOMYy C 0OJIb-
M 3HayeHreM OO0 (oTpuLiaTeabHask CTEIIEHb OKUCIICHMS).

Boiciasg nmoJioxutenbHas cTeneHb OKUCIAEHHSI aTOMa B COeU-
HEHUM, KaK IPaBWJIO, YHUCJIEHHO paBHA HOMEPY TPYIIILI 3TOTO 3JIe-
MEHTa B MEPUOANYECKOI cucteme (kpome ,O, JF).

Hanpumep, B arome dpocdopa P (moarpynna VA) Ha BHeLI-
HEM DHEPIreTMYECKOM YPOBHE CONEPXKUTCS 5 3IeKTPOHOB. MakcuMaib-
Hasl CTeNeHb OKUCJIEHUSI, KOTOopylo dochop MpOosIBISIET B COeAMHE-
HUSX ¢ OoJsiee BIEeKTPOOTPULIATEIbHBIMY 3JIEMEHTAaMU, paBHA +5.

Husmast crenenp okucaennsa. HanMeHbIas cTenieHb OKHUCIIe-
HUSI aTOMa B COCAMHEHUSIX.

Y anemenToB rpynn IVA—VIIA nuzwas ompuyamenvhas cme-
neHb OKMCIICHUS aTOMa B COeNMHEHNY YMCIEHHO paBHa pa3HocTu (N
rpynnei— 8).

Hanpumep, dochop B coeaMHEHUSIX C MEHee 3JIEKTPOOTPH-
LIaTeIbHBIMU 3JIEMEHTAMU MOXET MPOSIBISITh CTENEHb OKUCICHUS — 3.

3.3. KoMIuiekCHbIe COeIUHEHMS

KommiekcHble coendHeHHs, KOOPIANHAIMOHHbIE COeIHHEHHs.
BelectBa, B coOCcTaB KOTOPBIX BXOJUT KOMITJIEKCHBIN MOH. XapakTep-
HBIMM TIPpU3HAKaM1 KOMIUIEKCHBIX COSTMHEHUI SIBJISTIOTCST:

— HaIMYye UEHTPATbHOIO MOJIOXUTEILHO 3apsKEHHOTO aToMa
WM NOHA— KOMILIEKCO00pa30BaTeiss, BOKPYT KOTOPOTO TPYITITMPYIOTCS
JIpyTue aHWOHbI, MOJIEKYJIbl, Ha3bIBAEMbIC JIMTAHAAMM VJIU aJeHIaAMU;

— CMmeneHb OKUCAEHUS UeHMPAabHO20 UOHA OOBIYHO MeHbuie,
YeM K0OpOUHAUUOHHOE HUCAO;

— OOHOPHO-AKUeNnMOopHbLL MexaHu3m 00pa30BaHUSI XUMUUECKOL
€653U MEXIY IPOCTHIMUA COSTMHEHUSIMU, COCTABIISIOIINMU KOMILIEK-
CHbI UOH. [lenmpanvrbiii amom (UoH) u aueandsi 0OOPa3yloT BHYTPEH-
HIOI0 KOOPIMHAIIMOHHYIO chepy KOMITIEKCHBIX COSAMHEHUI W KOMII-
JIEKCHBII HOH. B hopMyax KOMITIIEKCHBIX COSIMHEHW OHA 3aKJTIo4ya-
eTCs1 B KBaJpaTHble CKOOKM. OcTajibHbIE HOHBI COCTABJISIIOT BHEIHIOW
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KOOPAMHALMOHHYIO c(epy KOMIUIEKCHBIX coenuHeHuit. Hampumep,
[Ag(NH,),]CI— kommiekcHoe coennnenue, B kotopoM [Ag(NH,),|*—
6HYMPEeHHss1 KOOPOUHAYUOHHAA cghepa, COCTOSIIAS 3 KOMILIEKC000pa-
3oBarens Ag" u auranaos NH,, a nonsl CI™ 00pasyior erewnror ko-
OpOUHayUOHHYIO cghepy.

IIpu pacTBOpeHMU KOMIUIEKCHBIX COENMHEHUI MOXET Mpo-
WCXOIUTh HE3HAUMTEIbHAS TMCCOIIMAIINS TI0 CXeMeE:

[Ag(NH,),]CI = [Ag(NH,),|* +CI

KoMrmuiekcHble coenrHeHUsT UTpatoT OOJIbIIYIO POJib B MPO-
1ecce XU3HEAeSITeIbHOCTU XUBBIX OpraHM3MoB. Hampumep, KoMri-
JIEKCHBIMU COETMHEHUSIMU SIBJISIIOTCS] TEMOTJIOOMH (KOMILIEKCcoo0pa-
3oBareib Fe?), xaopopumr (KomruiekcoobpasoBareiab Mg?t) u Ti.

HomenknaTtypa koMIuieKCHbIX coeauHenuii. HasBaHue komii-
JIEKCHOTO COeTMHEHUSI COCTOUT U3 Ha3BaHUII KOMIUJIEKCHOIO MOHA U
MIPOTMBOMOHA, 00pa3yIolero BHeIIHIOW cdepy. BHauane Bcerna Ha-
3bIBAIOT KATHOH HE3aBUCHUMO OT TOTO, SIBJISIETCSI JIM JAHHBIA KaTUOH
KOMITJIEKCHBIM MOHOM WJIM TIPOTMBOMOHOM, 3aT€M AHHWOH.

B KoMI1eKCHOM MOHE Ha3BaHMSI €r0 COCTABIISIIONIMX CTPOSIT B
CJIEMYTOIIEM TIOPSIIKE: TPEUYECKOe HucAumenvHoe, yKa3bIBalolee Yucio
AUAHO08, HA38AHUE AUAHOQ, HA38AHUe UEeHMPAAbHo2o amoma (MOHA)
C yKa3aHMeM €ro CTeleHU OKMCAeHUsI puMcKoil udpoit. Eciu kom-
TJIEKCHBIM MOH SIBJISIETCI aHMOHOM, TO K HAa3BaHWIO IIEHTPAJIbHOTO
aroma npuoasiIstior cypdukc -am.

HeiiTpanbHble JUraHIbl UMEIOT T€ XK€ Ha3BaHMS, YTO U MO-
JIEKYJIbl, a K aHMOHHBIM JIMTaHAaM MpuOaBisioT -o, Hanpumep: OH™
— ruapokco-, NO,"—wnurpuro-, F~— ¢ropo-, CI"—xnopo-, SO >
— cynbdaro u 1.4. UckimodeHneM SIBIISTIOTCS MOJIEKYJIbI aMMUaKa WIN
BOIbI, NX HA3BIBAIOT aMMUH- N aKea-.

Hanpumep:

KoMrutekcHoe coemmHEeHNE C KOMHACKCHbIM KAMUOHOM:
[CoCL(H,0)(NH,),|Br— muxnopoaksarpuaMMuHKoOatsT (I11)-6pomun.
KoMrutekcHoe coenmuHeHUE C KOMNACKCHVIM AHUOHOM:
K,[PtCI]— xkanuii-rekcaxioporuiatusar (IV).

B cooTBeTCTBUU C pycCcKOW HOMEHKJIATypoOii, Ha3blBalollei
TPaIMIIMOHHO TePBBIM aHWOH, Ha3BaHUS BBIIIIEYKA3aHHBIX COCIMHE-
HUIT OyayT CAeAyIOLIUMU:

[CoCL,(H,0)(NH,),|Br—6pomun mxiopoakBarpuaMMiH Kobaista (111);
K,[PtCI ]— rekcaxnoporiatuar (IV) xamus.
Koopaunanmmonnoe umcjiao. OOiee 4yuciao OMMKanmmx K
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JaHHOMY aTOMYy WJIM MOHY COCEOHMX aTOMOB, MOHOB WJIU MOJIEKYJ B
KpHUCTalJie WIX TBepAoM Tene. [ komnaekchbix coedureruli KoopouHa-
UUOHHOE YUCA0 — 00Ulee YUCAO HeLIMmPAAbHbIX MOAEKYA UAU UOHO8, HEeNOC-
Pe0CMBeHHO C8A3AHHBIX C UCHMPAAbHbIM AMOMOM, MEET 3HAUCHUs OT 2
no 12. Hanpumep, B coenunenusax K[AIF,] u K [AIF,] koopauHaum-
OHHOE YHCJIO MOHA ATIOMUHUS PaBHO 4 M 6 COOTBETCTBEHHO.

3apsan BHyTpeHHell cdepbl KOMIUIEKCA paBeH cymme 3aps008
UEHMPAAbHO20 aMoMa U AUeaH008 B KOMIUIEKCHBIX coenuHeHusx. Ha-
npumep, B KomiuiekcHoM nore [Ag(NH,),]CI cymma 3apsmos [+ 1 +
2-0] = +1.

MHorosaepHbie KomiuieKchl. KoMruiekchl, comepskallue He-
CKOJIbKO LIEHTPAJIbHBIX aTOMOB, O0ObeAUHEHHbIE JIMTAHAAMMU, BBITIOJ-
HSIIOLIMMU POJIb MOCTUKOBO IpyInsl (puc. 28).

l'lm ¢ 0 D ﬂ]l—l

Puc. 28. [Ipumep koMruiekca, cofepKallero IBa HeHTPAIbHBIX aToMa,
00beTMHEHHBIX JIMTaHIAMU

OOBIYHO TIpoLIecC 00bEAMHEHMST HEe 3aKaHUYMBAeTCsl Ha o0Opa-
30BaHUM JBYXSIIEPHOTO KOMILIEKCA, B pe3ybTaTe Yero IOJy4aroT
MHOTOS1IIEpHbIE KOMILIEKChI. OOpa3oBaHWIO MHOTOSIIEPHBIX KOMILIEK-
COB CIIOCOOCTBYET YBEIMYCHUE COAEPKaHUS B KOMIUIEKCE JINTAaHIOB,
CIOCOOHBIX BBITOJIHSThH POJIb MOCTMKOBOI TPYIIITHI.

MNueprHbie KoMmmiekchl. KoMIIeKChl, XapaKTepusyloluecs
MEJIEHHOI CKOpPOCTBhIO OOpa3oBaHUsI M auccouuanuu. MIHepTHEIE
KOMILJIEKCHI MMEIOT NIEPUO MoTypeakiiuyu 0ojee 1 MUHYTHI.

KoHcTaHTa ycTOHYMBOCTH KOMILIEKCHBIX coeauHeHuid. Beinuu-
Ha, XapaKTepu3ylolllasi COCTOSIHUE PAaBHOBECUSI KOMIIOHEHTOB MpH
IHUCCOLMALINY WA 00pa30BaHNM KOMIUIEKCHBIX COSTMHEHNI (KOMIT-
JIEKCHBIX MOHOB). Hampumep:

[Ag NH; ] - [Ag (NH,)|" + NH,

qu NH3 E[NH3]
me(NH,); B

K, =
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[Ae(NH,)|" < Ag* + NH,

Dl
Efg(NH3) E
1 grelNe) B

yer = KK, - [Ag+][NH3 ]

3HayeHWe KOHCTAHTHI YCTOMUYMBOCTU KOMIUIEKCHBIX COEIM-
HEHUI HE 3aBUCUT OT TemIiepaTypbl. IIpOTHMBOIIONIOXHA KOHCTAHTE
HECTOMKOCTU KOMIUIEKCHBIX COEAUHEHUA.

KoHcTaHTa HECTOMKOCTH KOMIIJIEKCHBIX coenuHennii. Beammau-
Ha, XapaKTePU3YIOLIAsT Mepy NPOUHOCHIU KOMIACKCHbIX COeOUHeHUll (Kom-
NACKCHbIX UOHO8). HaanMep'

K

[Ag NH3 [Ag NH3)]+ N NH3
- EA‘g(NH3)+ EE[NH3 ]
K, = :
Bae(NH,): 5

[Ae(NH;)]" = Ae* + NH,
g, - ][]

' Be(nn,) B
Keer = KKy = M

EAg(NH3)2 8

Yem menvute 3HaAUCHUE KOHCMAHMbL HECMOUKOCMU KOMNAEKC-
HbIX coeOuHeHUll, TeM Oonee Ycmouuue OaHHbll KOMNACKC.

3.4. 3oHHasa Teopus

3onnas Teopusa. KBaHTOBass TeopHs TBEPIAOTO TeJa, TO3BOJISIO-
11251 HA OCHOBE 30HHBIX MPEACTaBICHUI OOBSICHUTH OCHOBHBIE (PUBUKO-
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XMUMUYECKHE CBOMCTBA METAJUIOB, JUIJIEKTPUKOB U MOIYIIPOBOIHUKOB.
DHepreTnyeckas 30Ha. CIIEKTp SHEPTeTHUYECKUX COCTOSTHUIA

3JIEKTPOHA B TBepAOM Tesie. Cpeay SJHEPreTUYECKOM 30HbI Pa3InyaioT

BANEHMHYIO 30HY, 30HY NPOBOOUMOCMU, 3ANPEULCHHYIO 30HY.

BanentHas 30Ha. DHepreTuyeckasi 30Ha C Hu3uiell sHepeuel B
TBEPAOM TeJie LIEJMKOM 3aroJHEHHAS BaJIEHTHBIMU DJIEKTPOHAMMU.

3oHa npoBomuMocTH. [TycTas MM YaCTUIHO 3aITOTHEHHAST 3JIeK-
TPOHAMM 30HA C ITOYTH HENPEPLIBHBIMUA SJIEKTPOHHBIMU YPOBHSIMU
SHEPTUM B TBEPAOM TEJIE.

Sanpemennasa 3ona (AE)— sHepreTHueckuii MHTEPBa, pas-
JETSAIOIINI 6ANCHMHYIO 30HY U 30HY NPOB0OUMOCMU B TBEPAOM TEJIE;
MHTEPBAJI 3aMpelleHHbIX SHepruil. BaxHas xapakreprucTuka TBEpIO-
ro Tesla. B 3aBHCMMOCTH OT IIMPHUHEI 3allpellleHHbIe 30HBI BEIeCTBA
MOAPA3AENAIOTCI Ha METaJUIbl, IMOJYIIPOBOSHUKM U M30JSITOpHl. B
METAJUIAX WUPUHA 3anpeuieHHbiX 30H paBHA HYI0, TaK KaK BaJIeHTHasI
30Ha ¥ 30Ha ITPOBOAVMOCTHY B HUX MEepEeKPBIBAIOTCS. J1J1s moynpoBoa-
HHMKOB WUpUHA 3anpeujenHoll 301bl Haxoouted B npenenax 10,1 — 4,0

3B (puc. 29a), 15t U30AATOPOB— 60)1le€ 4 3B (puc. 296).
FATTT ]!v it l][lT :: .”{u}pv/;bx r[”“
a) (b “'ll“ ,“ 6) | i \npobodunocmu |
[ e RSIITETRIRR il
(R I

Jong - i,

——— -

/zpolaiz//m://m k Junpeweanar |
Jumna =
Janpegesnar |,
Jona -
Banenmnas - L. Banenmaas =
:T: Joa - T JoHa ==

Puc. 29. 3anpenieHHas 30Ha 151 IOJYNPOBOJHUKOB (a) U s
HN30JIITOPOB (0)

3.5. ArperatHoe COCTOSIHHE

ArperaTtHoe cocTosinne BemecTBa. CocTosiHUE BELIECTBa, OMpe-
JiesisieMoe TIPUPOAOH M BEJTMUMHON CUJI, AEUCTBYIOLIMX MEXIY aToMa-
MM, MOJIEKyJIaM{ MJIM MOHAMU BelllecTBa (YacTUIIAMU BEIIeCTBA), Xa-
pakTepr3yeMoe B3aMMHBIM PACITOIOXKEHNEM YKa3aHHBIX YaCTHII B IIPO-
CTPaHCTBE M MX CIIOCOOHOCTBIO K MepemMelleHuto. B 3aBucumMocty ot
TeMIlepaTypbl U JaBJI€HUS BELIECTBA MOTYT HAaXOMUThLCS B ed3000pas-
HOM, JHCUOKOM, MBepooM (KPUCMAAIUYECKOM, AMOPPHOM, CMeKA000pa3-
HOM) U NAQ3MeHHOM cocmosHuaX. Pa3inyaloT TakxKe KOHOeHCUPOBaHHOe
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cocmosHue BeIeCTBAa, 00BEaNHSIONIEE XUIKOE 1 TBEPAOC arp€raTHoec
COCTOAHHE BE€LICCTBA.

| ArperaTHoe cocTosinue BemectBa |

/ KOHJICHCUPOBAHHOE \

razoo0- ! ! IJ1a3MEHHOE

pasHoe SKUIKOE TBepHoe | (Tma3ma)

!

| kpucramuueckoe | amopdHoe | cTeknooGpaszHoe

I'az000pa3Hoe cocTosiHME BEHIECTBA, XapaKTepHOE IJIs1 ra3oB,
aepeeamuoe cocmosHue eeujecmed, TIpU KOTOPOM €T0 YaCTUIIbI IBU-
JKYTCSI CBOOOIHO Y COBEPIIAIOT OECIOPSIAOYHbBIEC TBUXKECHUS.

ZKujikoe coCTosiHue— OJTHO U3 aepe2amublX COCMOSHULL 8elyecmada,
SIBJISTIOIIIEECST TIPOMEXKYTOUHBIM MEXIY Ta3000pa3HbIM M TBEPIBIM.

TBepmoe cocTosiHUE BENIECTBA— acpeeamuoe COCMOsIHUe @euje-
CcMea, XapaKTepU3yIOILeeCs] CTAOMILHOCTBIO (DOPMbI U XapaKTEPOM TeTl-
JIOBOTO NBWXKEHUST AMOMHbIX WA MOACKYAAPHbIX YaCmUlY, KOTOPbIEe CO-
BepIIAIOT MajIble KOJIeOaHWSI OTHOCUTEILHO TTOJIOKEHUSI PaBHOBECHS.

KonaencupoBannoe cocrosnue Beuiecta. CyMMapHOe Ha3Ba-
HUE KUJIKOTO U TBEPIOIO COCTOSIHUSI BELIECTBA.

Kpucranmmyeckoe cocTosiHue— paBHOBECHOE COCTOSIHUE TBEP-
JbIX TeJI, XapaKTePU3YIOIIUXCSl TTePUOANYHOCTBIO PACIIOJIOXEHUS U
YepeaoBaHUSI XUMUHECKUX Yacmuy B TPEXMEPHOM IIpOCcTpaHCcTBe. OmHO
13 Pa3HOBUIHOCTEU meep0oco aspecamuoco coOCMOosHUSL geujecmaed.

AMop(HOe coCTOAHME BELIECTBA— HEPABHOBECHOE COCTOSIHUE
BEILIECTBA, XapaKTepU3YIOIIeecss OTCYTCTBUEM IEPUOTNYHOCTH IIPO-
CTPAHCTBEHHOT'O PACITOJIOKEHMS YACTHIL M CTATUIHOCTHIO UX TTOJIOXKE-
Husl. s amopgHbix eeujecmeé XapaKTepHbIMU MPU3HAKAMU aMOP@HHO20
COCMOsIHUA 8ewjecmea SIBIISIIOTCS M30TPONHOCTb CBOMCTB U OTCYTCTBHE
omnpesieJIeHHO TeMIepaTypbl IUiaBjenus. [lnaBieHue Takux BelLECTB
IIPOMCXOAUT B HEKOTOPOM TeMIIEpaTypHOM MHTepBajie. AMOp(HEIEC Be-
IIECTBA CYIIECTBYIOT B ducnepcHoil N komnakmuou gpopmax. JIucriepcHast
¢dopMa MOXKET OBITh IOJIydeHa B BUJE MTOPOILIKA MU IUICHKU.

JanbHuii reoMeTpUYECcKHid MOPSIIOK. YTIOPSIIOYEHHOE pacrofio-
JKEHUE amOMHbIX W MOAEKYAAPHbIX Hacmuy, BO BCEM 00beMe meep0oeo
mena. JabHU TeOMETPUIECKUIA TOPSIIOK XapaKTepeH MJ1s1 KpUCTAILIOB.

JlanbHmii XUMHUYECKMiA MOPSAOK. YTOPSIIOYEHHOE YepeaoBa-
HUE aMOMHbIX WIN MOACKYAAPHbIX Hacmuy, B meepobix, amMopphHbIX U
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cmekaoobpasmvix meaax. Hanpumep, -A-B-A-B-A-B-. B kpucmansax
MPOSIBIISIETCS  KaK 0aabHULl XUMUYECKUL NOPAOOK, TaK U 0aAbHULL 2e0-
Mempuyeckull nopA0oK B PacIioJIOKeHUH aTOMOB. B amoprubix n cmek-
N000PA3HbIX MeAax— MOAbKO 0AAbHUL XUMUYECKUL NOPAOOK.

IMommopdm3m. CBOMICTBO OJHOTO 1 TOTO XK€ BellleCTBa Cyllie-
CTBOBaTbh B HECKOJIbKUX KPUCTAUIMYECKUX DopMax, Ha3bIBAEMbIX HO-
AUMOPHBIMU MOOUDUKayUAMU, PABTUYAIOLINXCS MEXITy COOOM CTPyK-
TYpoOi1 U cBolicTBaMM. [loaumopghuzm y npocmoix eeujecms Ha3bIBaCTCS
autorponeii. [1pyuurHO UBMEHEHUSI CBOMCTB Y pa3IMUHbIX MOAUGDU-
KaIuii SIBJIsSIeTCSl MI3MEHEHME XapaKTepa MeXKaTOMHOTO B3aMMOIEHCTBHSL.

IToaumopdubie Momudukamun. PopMbI CYILIECTBOBAHYS OITHO-
TO U TOTO XK€ XUMUUeCK020 coeduHeHuUs, OOYCIOBICHHBIC OIpeaeieH-
HBIMU KPUCMAAAUMECKUMU PeliemKamU.

Anmnorponus. CnocoOHOCHb XUMUYECKO20 2AeMEHMA CYUECmE0-
eéamo 6 sude 08yX uaU 60AbUIC20 YUCAA NPOCMBIX Bellecmas, O0YCITOBICH-
Hasl 1100 00pa3oBaHUEM MOJIEKYJI C Pa3HbIM YMUCIOM aTOMOB (KUCJIO-
pon O, 1 0301 O,), 1160 00pPa30BaHKEM PA3IUYHBIX KPUCTAUTMIECKUX
Moaudukanuii (yriaepod B BUae aaMasa, ¢GyJuiepeHoB, rpaduTa); ai-
JIOTPOIMSI MPEACTABISIET COOOM YaCTHBINM Clydail moJIuMopgu3mMa.

AnnorponHbie MoaupuKauuu— (GHOpMbl CYLIECTBOBAHUS TTPO-
CTOr0 BellleCTBa, 0Opa30BaHHbIE OJHUM U TE€M XK€ 3JIEMEHTOM, HO
OTJIMYAIOIIIMECS TI0 CTPOEHMIO M CBolicTBaM. HampuMep: aiamas, Kap-
OnH, QymiepeHbl U rpadur y yraepoga, 0ejoe U cepoe OJIOBO, Oe-
JIBI M KpacHbI (ocdop. dins npumepa Ha puc. 30 mpeacTraBieHbI
KPUCTAJUIMYECKUE PELIETKH: a— rpadura; 6— dysiepena C.

5)
a) : ’—o\:
2,

e

Puc. 30. Kpucraniuueckue peiieTku auIoTpOIHbIX MoaupuKauii
yraepona: rpacdura (a) u dymwiepeHa (0)

ITomamopdnoe npespamenue. [1epexon onHOoM MOJIMMOPHHOI
momuduKanuu B apyryto. I[lepexon Gesoro ososa (f— Sn) B cepoe
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0510B0 (00— Sn). [IpuBoaUT K MpeBpalleHNI0 MOHOJIUTHOIO MeTaJljla B
CepbIii TIOPOIIOK “OJIOBSIHHAS yyma”.

Kpucrannsl. Teepable Tesia, objagalouiyde MNepruoguuyecKum
pacnoyioXeHUeM U YepeOBaHUEM XUMUYECKUX Yacmuy B TPDEXMEPHOM
npocTtpaHcTBe. IIpu paBHOBECHBIX YCIOBUSIX 00pa30BaHUS UMEIOT €C-
TECTBEHHYIO (pOpMY MpPaBUIbHBIX CUMMETPUUHBIX MHOTOTPAHHUKOB.

Kpucrammyeckas pemerka. YTOpsSIOYeHHOE PACTIONOXKEHUE
XUMUUYECKUX YACTULL B KPUCTAILIE; MPOCMPAHCMBEHHbIU KapKac, 00paszo-
BAHHYLU NepeceKarouumucs npamovimu aunusmu. Touku nepeceyenus 3TUX
JINHUI, B KOTOPBIX HAXOISATCS amMOMHble VTN MOACKYAAPHbIE YACMULDbL,
Ha3bIBAIOTCS y3JIaMH KPUCTALIMYECKO# pemieTkd. OripenesieHHOe YHCI0
XMMUYECKHX YaCTUII KPUCTAJUIA COCTABJISIET €T0 JIEMEHTAPHYIO STYEHKY.
B cooTBeTCTBUM ¢ BHELIHEl TeOMEeTpUUECKOM (pOpMOil KpUCTAILITBI MOTYT
OBITh OTHECEHBI K OJHOI U3 CEMU CUCTEM-CUHIOHMI: a— KyOuJecKas;
0— rekcaroHaJIbHasl; B— TeTparoHajbHasl; T— TPUTOHAJILHAS, 1— POM-
Ouyeckasl; e— MOHOKJIMHHAS, XX— TPUKJIMHHHAs (puc. 31).

1)

; . o A4
— I ;7”
- , ; V
B
Puc. 31. CUCTeMbI-CUHTOHUM KPUCTAJUIMUECKUX PellIeTOK: Kyoruueckas (a),

rekcaroHajpHas (0), TeTparoHajabHas (B), TpUroHaibHas (T),
poMmbOuyeckas (1), MOHOKJIMHHAS (€), TPUKIMHHHASI (3K)

Tumnsl KpUCTAIMYECKON pEeLIeTKM MO CIOCO0Y pacmoyioxe-
Hus (YIIaKOBKHW) YaCTUILL IIPUBEACHBI HA pUC. 32.

Ilo xapakTepy XMMUYECKOTO B3aMMOAEMCTBUS MEXIY 4aCTH-
LIaMU KPUCTATMYECKHE PELLIETKU MOAPA3NESIOTCS Ha MOJIEKYJISIPHbIE,
aTOMHbIE, HOHHBbIE 11 MeTaJTmdecKue. MoJieKyIsipHble pellieTKH XapaKTe-
PU3YIOTCSI TEM, YTO B y3/1aX UX HAXOASTCS MOAEKYAbl, CBI3aHHbIE BME-
cre cwiamu BaH-nep-Baanibca. B y31ax aTOMHbIX pelIETOK HaxOASITCS
Helimpaabhvle amombl, KOBAJICHTHO CBS3aHHBIC APYT C Apyrom. Takue
peLIeTKN CBOMCTBEHHbI ITPOCTHIM BelllecTBaM (ajimas). FioHHble perer-
KM C YEPEIYIOLIUMUCS B y3J1aX MOJOXUTEIbHBIMU U OTPULIATEIbHBIMU
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MOHAMU XapaKTEPHBI U1 COCAMHEHUA ¢ MOHHOM CBA3bIO; K HUM OT-
HOCATCA ITOYTHU BCC COJIM, MHOI'MC OKCHAbI M APYIMEC BCLICCTBA. VY3ab1
PEILICTOK METAJIJIOB 3aHATHI ITOJIOKNTCJIbHBIMI MOHAMU, a BaJICHTHBLIC
QJICKTPOHBLI ACJIOKAJIM30BaHbI ITO BCEMY KPpUCTAJLTY.

reKCAroHA.IbHAsA

KyOHuecKas 06beMHOLCHTPUPOBAHHAS 5
e [-==0
ol Saw
/ ZnS
eNa QCl (BlOpuMT)
KyOMYecKas TPAHELeHTPUPOBAHHAS
P30

Fe
oCs QCI

Puc. 32. Tunbl KpUCTAUIMYECKOM PEIIeTKH O CITIOCO0y
PACITOJIOKEHUST YaCTHIL

Kpucranmyeckas crpykrypa. KoHkpeTHOE MpOCTpaHCTBEHHOE
pacIIONIOKEeHUE Xumuteckux yacmuy, B Kpuctaie. OmMHOMY U TOMY Xe
TUMY KPUCTAUTMYECKON PELIETKH MOXET COOTBETCTBOBATh HECKOJIBKO
KPUCTAJUTMYECKUX CTPYKTYD.

DneMenTapHasa sueilka. HauMmeHblliasi yacth KpucTajaia, co-
XpaHso11asi 0COOEHHOCTH €ro CTPYKTYPHI.

JedekTnl CTPYKTYpPBL. Hapyuienus 6 0anvrem eeomempuseckom Uil
OanbHem XUMUMeCKOM NOpAOKe PACNOA0NCeHUS. AMOMO8 8 meepoom mene.

JedekTnl B KpucTamnax. Hapywenus udearvHoeo pacnonoiceHus
amomoe 6 kpucmaniax. JleeKTsl KpUCTAJUIOB CYIIIECTBEHHO BIMSIOT Ha
CBOICTBA KPHCTA/UIMYECKHUX BellecTB. B MeTammyeckoil KpycrauimJaec-
KOW peleTke aAedeKTbl ObIBAlOT IBYX TUIIOB: a— BaKaHCHA (OTCYT-
CTBHME aTOMa B y3Jie KPUCTAUIMUECKOM pellieTKr), O— BHepeHHe aToMa
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JMAHHOTO BEIECTBA WM IPUMECU B KPUCTAUTMIECKYIO PEIIIETKY (puC.
33). Takue gedeKTbl Ha3bIBAIOT TOYEYHbIMH. HOoHHbIE KpUCMAilbL XapaK-
tepusytorcs degpekmamu Illotku (B) 1 @penkens (r). dedexr mo Hlot-
K1 BO3HUKAET, €CJIM MOH IOKMAAET CBOIO TO3UIIUIO B PEIIeTKE U IIe-
PEXOAMT Ha IOBEPXHOCTh KpUcTaiLia; a AedekT no MpeHKeno— eciu
HOH TIEPEXOIUT B MeXXyy3esbs. YacTo med)eKTbl KPUCTAUIOB TOApa3-
JIEJISIIOT Ha TOY€YHbIe, JMHEHHbIE, TOBEPXHOCTHBIE 11 00'beMHbIE.

a) 0)

[ ——

— )

2) 6)

A
L\ L
=
)
oyas

Puc. 33. Tunbl 1eheKTOB B METANTMYECKON KPUCTAIMUECKON peleTKe:
BaKaHCHS (OTCYTCTBHME aToMa B y3JIe KPUCTAUIMUECKON pelreTku) (a),
BHEJI[peHNEe aToMa B KPUCTAJUIMUECKYIO peleTKy (0),
nedekt no Ilotku (B) u gedekr mo Openkento (T)

Bakancus. /Iedekr KpucTaiia, COCTOSIINIA B OTCYTCTBAM aTOM-
HOW WA MOJIEKYJIIPHOM YaCTUII B y3JI¢ KPUCTAJUTMUECKOM PEIIeTKH.
BakaHcuM BIUSIOT Ha (PU3UKO-XMMITYECKIE CBOMCTBA KPHUCTAJIIOB.

Jucaokanus. JIMHEHEBI 1eeKT CTPYKTYPhI peaTbHBIX KPUC-
TaJuToB. JMCIOKALMST B OBYX M3MEPEHUSIX MMEET pa3Mephl MOpSaKa
aTOMHBIX, a B TPeTheM— JOCTaTOYHO OOJIBIION pa3mep. duciokaimst
00BIYHO 0Opa3yeTcs B Mpoliecce pocTa KPUCTaIa MIIM B TIpoliecce
IJIACTUYECKOI mepopMarny BellleCTB. B KpucTamiax JUCIoOKaIluy 06-
JTAfaIoOT MOABIKHOCTBIO.
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