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MoOHHaAa XMMMYecKasa CBA3b.
OcobeHHOCTU MOHHOM CBSA3MU

HMonnas cBs3b — 3TO IPUTAKCHUC NMOHOB KaK PA3HONMMCHHO
3aPAKCHHBIX TCII.

1. CBsi3b 00pa3yercsi MEXIy aTOMaMHU ¢ DOIbULOU PAZHOCTIBIO
anekmpoompuyamenvHocmeil (T.€. MEXIY Memaniiamu 1
Hememaniamu), Ipu KOTOPOM 00I1as JIEKTPOHHAs Iapa
MOJTHOCTBIO MEPEXOUT K aTOMY C OOJIBIIIUM €€ 3HaYeHHEM (K
HEMETaIy).

2. B 00pa3oBaHuu CBSI3U TAKKE NPUHUMAIOM YYACMUEe 8AleHMHble
IeKMPOHbL: Hememall TPOJIOIHKACT «ITOAUUHATHCS) TIPaBUITY
OKTETOB U CIMPEeMUMCs 003ABePULUMb BHEULHIONO DIIEKTPOHHYIO
0007104Ky 10 8 SIIEKTPOHOB; Memanl MPUuoOPETaET ICKTPOHHYIO
CTaOMILHOCTBD C IIOMOIIBIO AJIEKTPOHOB NPeO0noCcie0He20 YPOBHs
(oTmaBas HEMETAaJTy AJIEKTPOHBI MMOCIEIHETO YPOBHS).




NoHHaAa cBA3b

PaccMmoTpmm obpasoBaHue mosiekybl NaCl:




NloHHaAa CBA3b

XJ0p UMEET 7 BNEKTPOHOB HA BHEUIHEU AJIEKTPOHHOM
000J104YKe, 10 CTAOMIILHOTO JIEKTPOHHOTO COCTOSIHUSI EMY
HE XBaTaeT | 3JIEKTPOHA, MTO3TOMY IMPUHUMAS €TO OH
IPUOOPETET OTPHUIIATEILHBIN 3aPS/I;

Cl’ +1e = CI

Cl’ 3s°3p’

CI' 3s°3p® — 8¢ na nocieHeM SHEPreTHYECKOM YPOBHE




NloHHaAa CBA3b

HaTpui mmeeT 1 3N1eKTpoH Ha nocaeaHen SNEKTPOHHOM
060/104Ke 1 8 3N1EKTPOHOB Ha NpeAnocieHeN, OTAaBas
BaJIEHTHbIX 3/IEKTPOH OH NPUOBPETET NONOKMTE/IbHbIM 3apAj
M CTabM/IbHOE 3/IEKTPOHHOE COCTOSIHME B 8€ Ha
npeanocielHEM YPOBHE:

Na° - 1é = Na*

Na® 3s’

Na* 2s°2p® - 86 Ha npeAnocneHEM SHEPreTUYECKOM
YPOBHE




NloHHaAa CBA3b

OO6pazoBaBiiuecs B
mpoliecce mnepexozaa
AIIEKTPOHA

PAa3HO
3apsdHCEeHHbLe
yacmuybwl
NpUMACUBAIOMCS

IO JEUCTBUEM CHUJI
BIEKTPOCTATUYECKOTO

NPUTSHKEHUSI, 00pa3yst
MOJICKYITY.



XapaKTEPUCTUKM MOHHOM
CBSA3U

1. OTcyTcTBUE HAINIPABIEHHOCTH (B OTJIMYKE OT KOBAJICHTHOM
CBSI3H), YTO OOBSCHIETCS TEM, UTO 2IEKMPULECKOE NOe UOHA
oOnagaeT chepuuecKkorl CUMMETPHUEH, T.€. BBIPOKIACTCS
(yObi8aem) ¢ pacCTOSIHUEM 00UHAKOBO B JIIDOOM HANpaBJICHUHU U
B3aMMOJICHCTBHE MEX Y HOHAMU OCYIIECTBIISECTCS OJIMHAKOBO BHE
3aBUCUMOCTH OT HAMPaBJICHUS.
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XapaKTepuUCTMKU MOHHOM
CBA3M
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[ToaTOMY B TBEpJIBIX BEMIECTBAX C HOHHOW CBA3bI0 HEBO3MOXKHO BBIJIEIH
OTZICIBHYIO MOJIEKYITY.

Before bonding After bonding




XapaKTepUCTMKN MOHHOM
CBA3M

2. OrcyrcTBHE HACBIIICHHOCTH. Kak oOTMedanoch BhIIIIE,
CACTEMAa M3 JBYX 3apsd0B, OJIMHAKOBBIX II0 BEJIMYHUHE, HO
MIPOTUBOIIOJIOKHBIX MO  3HAKY, CO3Ma€T B  OKPY>KAKOIIEM
MIPOCTPAHCTBE AJEKTPUUYECKOE MOJIE, MO3TOMY JBa PA3HOMMEHHBIX
HMOHA, TIPUTSHYBIIHECS APYTr K JPYry, COXPaHSIOT CIIOCOOHOCTH
AIEKTPOCTATUYECKA B3aWMMOJICMCTBOBATh C APYTMMH HOHAMM.
[ToaTomy:

K O()HOM)/ UOHY MoOoHcent npucoe()uﬂumbwz pasiudHoe 4ucio
UOHO6 NpoOmMue0ONnOJI0HCHO2CO 3HAKA.




XapaKTepuUCTMKU MOHHOM
CBA3M

3. Bce HOHHBIE COEIUHEHUS B TBEPIOM COCTOSSHUN UMEFOT
VOHHYIO0 KPUCTAJUIMYECKYIO PELIETKY, B KOTOPOU KaXKIAbI MOH
OKPY2KEH HECKOJIbKUMU MOHAMHU TIPOTHUBOIIOI0KHOTO 3HAKA.
[Ipu 5TOM BCE CBA3U JAHHOTO MOHA C COCEIHUMU MOHAMU
PaBHOLIEHHBI, TAK YTO 6€Cb KPUCMAJLL MOACHO PACCMAMPUBAMND
KaK €OAUHYIO 2USAHMCKYIO «(MOJLEKYIY).



3aKk/ito4yeHme

HNoHHass cBsI3b - 3TO THUN XMMHYECKOH CBSI3M, BOZHUKAIIIMA MEKIY
HOHAMM (TIOJIOXKUTEJIbHO U OTPHUIATEJIHLHO 3aPSKEHHbIMHM aTOMaMM),
KOIJIa OAMH aToM TepsieT JJIEKTPOHbI, a JPYrod HMX IPHUHUMAET.
XapaKTepUCTUKU HOHHOM CBSA3Y BKIIOUAIOT:

1.BoIicokas mpouHocTh: MoHHBIE CBs3M 001a1at0T BBICOKOW DHEPTHEH CBS3H,
YTO JIEJIAET BEIIECTBA C MOHHBIMH CBSI3SIMU MPOYHBIMUA U TBEPJBIMU MPU
KOMHATHOW TEeMIIEpPATYpE.

2.Hu3kas peaklMOHHAs CIIOCOOHOCTh: BelecTBa ¢ MOHHOH CBSA3bI0 OOBIYHO
MEHEE PEaKIIMOHHOCIIOCOOHBI, YeM T€, KOTOPbIE UMEIOT KOBAJECHTHYIO WU
METaJTMYECKYIO CBA3b.

3.BBicoKast 3JEKTpPO- M TEILIONMPOBOTHOCTH: MOHHBIE BeIIeCTBa OOBIYHO

XOpOIIIME MPOBOAHUKHU JJICKTPUUECTBA U TEIUIA W3-3a HAIMYHUS CBOOOIHO

MEPEMEIIAIOIINXCS HOHOB.

.B OCHOBHOM HOHHBIC COCIWHCHUS SABJISIOTCS COJISIMH: MHOTHE HOHHBIC

COCIMHEHUS MPEACTABISIIOT COOOM HEOPraHWYECKHE COJIM, TaKue Kak

XJIOpU1 HaTpus (MMOBapeHHAs COJIb ).

OOpa3zyroTcs MEXTY aToMaMH c OoJIBIIION pa3HUIICH

JEKTpooTpUllaTeIbHOCTEN: MOHHAs CBsI3b OOBIYHO OOpazyeTcs MExIy

TOMaMU, AMEIOIIUMHU 3HAYUTEIBHYIO PA3HUILY B AJIEKTPOOTPULIATEILHOCTH,

aKMMHU KaK METAJUIbl U HEMETAJUIbI (HampuMep, HaTpUil ¥ XJIop).




MeTasniimyecKas
CBA3b




MeTannmndyecKkasa cBs3b

JTa XMMMYeCKas CBA3b 06YC/0B/IEHA B3aMMOAENCTBUEM IIEKTPOH
(BaNIEHTHbIX 3/IEKTPOHOB) 8 Memasi/iax C OCTOBOM (CKeNeToM) 13 noso
3apAXKEHHbIX MOHOB KPUCTAJI/IMYECKOM PELLETKM.




MeTannmndyeckKasa cBf3b

MeTaummueckas CBI3b UMEET CXOACTBO KaK C HOHHOM CBA3KIO;

[l obpasyemcs 3a Cuém 83aUMOOUCMBUSL 3APAHCEHHBIX YACTUY:
AICKTPOHOB U KaTHOHOB,

TaK U C KOBAJICHTHOM;

[0 npoucxooum ob6oOuiecmeernue 31eKmpoHo8, HO B OTIIUYUMN OT
KOBAJICHTHOM CBSA3H, TJI€ DJIEKTPOHBI JIOKAJIIM30BaHbI OKOJIO
OTPEICJICHHBIX aTOMOB, JIEKTPOHBI B METaJJIaxX
0000I1IEeCTBIISIIOTCA 1T BCero kKpuctaiuia). CBOOOIHbIE
AJIEKTPOHBI HA3BIBAIOT AIEKMPOHHBIM 2A30M.




MeTannmndyecKkasa cBs3b

PaccMoTpmM obpa3oBaHMe CBA3M Ha NpMMepe MeTasna Hatpua. Y
HaTpUA, Kak Uy ApPYrMx METaN/IOB, MMEeTCA HedoCmamoK 8a/IeHMHBbI
3J7IEKMPOHOB, HO UMEKTCA CBOOOOHbIe BasieHMHble opbumasu.

3 3d » 3d
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[lo3TOMY BaNEHTHbIN 35-3/IEKTPOH HaTPUA CNOCOBEH NepeMeLLaTbCH
Ha /106y U3 CBOBOAHbIX COCEAHMX OpbUTanen. A Npu cCONMKEHUN
aTOMOB MX BHELUHME OpOUTaIM NEepeKpbIBalOTCA, 61arogapa Yemy
3/IEKTPOHbI HA4YMHAIOT CBOOOAHO NepemelLaTbCA Mo BCEMY KpUCTaNY.

MoyeMy aToM HaTpUA OTAAET BaJIEHTHbIM 3/1IEKTPOH B MPOCTPAHCTBO
M3 NepeKpbiBaloWmMX Apyr Apyra opbutanen? ATomam HaTpus
3HEpPreTMYECKM BbIrOAHO «NOTEPATb» €AMHCTBEHHBIN 3S-3/IEKTPOH,
NOTOMY YTO MPM 3TOM MUX SNIEKTPOHHAA 060/104Ka CTAHOBMTCS
3/1eKTPOHHO-CTabUIbHOM (2522p°).



MeTannmnyeckasa cBf3b

CBo6OAHbIE 3/71eKMPOHbLI B METAN/IMYECKOM KpUCTaNIIE HaX00Aamc
Ha NepeKpbIBAWUXCA opbumasisax u, B KaKOM-TO Mepe,
06o6uecmssamcs, obpasys NoJobme KOBaJIEHTHbIX CBSA3EN.

Y HaTpua, Kaamsa, pyouamsa u pyrmx s-MeTassloB BaJIEHTHbIX WU,
COOTBETCTBEHHO, 0606LLECTB/IEHHbIX 3/IEKTPOHOB Mas0, NO3TOMY MX
KPUCTa/l/ibl HENPOYHbIE M NErKOMNNaBKUE.

C yBeEMNYEHNEM HYNC1Aa BAZIEHTHbIX 3JIEKTPOHOB NMPOYHOCTb
MeTa/1J10B, KaK MNnpaBu1/10, BO3pacCTaeT.



MeTannmnyeckasa cBf3b

BaneHTHble 3/1EKTPOHbI aTOMOB CBO60/JHO NEpPEMELLIAIOTCS BHYTPU
KpUCTANIZIMYECKOM CTPYKTYpbl MeTanna. HO, NocKonbKy MeTan/ibl MMEKa
TemMnepartypy njaaBfI€HMA U BbICOKYIO MJIOTHOCTb, CAeAyeT CAenath BbiB

«3JIEKTPOHHbBIM ras» o4eHb MPOYHO CBA3bIBAET MOJIOXKMTE/IbHbIE MOHbI B
MeTa/I/la, He AaBasd MM pacnajaTtbcs.

Yalence elctron Metal Core &)
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Metallic Bond
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XapaKTEPUCTUKMU
METa/IJINYECKOU CBA3M

1. MeTasibl SIBASIOTCA KOBKUMU U TIACTUYHBIMU. J11s1 TOTO,
4TOOBI 00PabOTKa METAJJIOB C UBMEHEHUEM (POPMBI MMPOUCXOIUIIA
0€3 UX pa3pylICHUs, aTOMHBIC TIIOCKOCTU KPUCTAILIA JIOJKHBI
JIETKO CKOJIB3UTh OJIHA IO APYTrou. Takoe cMmelleHne aToMOB He
BBI3BIBACT TOSBJICHUS OOJIBIITUX CUJI OTTAJKUBAHUS B METaJIIax (B
OTJIMYHUE OT UOHHBIX KPUCTAJIJIOB), TOTOMY UTO MOJABUKHBIN
AJICKTPOHHBIN a3 CMSITYaeT NepeMeIeHue KAaTHOHOB, YKPAHUPYS

WX JIPYyT OT Apyra.

Redopmupyiowas

cuna -




XapaKTEPUCTUKMU
MeTaJI/IMYeCKOM CBSA3U

2. DIEKTPONPOBOAHOCTb. JJIeKmMpoHbl B METAJUIE
Cc60000HbL U nepemewaromcs 1o MepecedeHHbIM aTOMHBIM
opOuTansaM kpucramia xaomuuecku. Iloatomy . Takoe mpu
HAJIO)KEHUHU PA3HOCTH MOTCHIIMATIOB MEXKAY NABYMSI TOUKAMU
METaJUla TMPUBOAUT K CONNIACOBAHHOMY  JIBUKCHUIO
AIIEKTPOHOB. DTUM U OOBSICHSIETCS S3JICKTPOIPOBOIHOCTh
METaJlIa.

[Ipy MOBBIIEHUH TEMIEpPaTyphl KoOJeOaHUS HMOHOB
YCUIMBAKTCA MW WX CTOJKHOBEHUS C JJIEKTPOHAMU
yyalarrca. Bcienctsue 3TOro  MeEHbLIEEe  KOJIMYECTBO
3JIEKTPOHOB OCTA€TCSl CBOOOAHBIMU U JIEKTPOIPOBOIHOCTh
METaJIJIOB YMEHbBIIAETCS.




DN1IEKTPONpPOBOAHOCTb

HAIPaBJICHHOE ABH

@ @ @ DIICKTPOHOB
f/, 1
2 \
@ // /® CBsi3aHHbIE 3NEKTPOHbI
- '/e 2 - e_‘, Tl OCTalTCsa B aToMe
g g N ~

MpoBogHUK

ATOM

CBoboaHble 3NeKTPOHbI
obecneynBaloT TOK

Xa0TUYHOE JBUKCHUE
3JIEKTPOHOB




BoaoopoaHas
CBA3b




BoagopoaHaA CBA3b

J10 (popMa B3aMMOJEHCTBUA JIIEKTPOOTPHUIATEILHOIO aroMa U
atroma Bojopona H, CBA3aHHOTO KOBAJIEHTHOW CBSI3bIO C JIPYTUM
AIIEKTPOOTPULATENbHBIM aToMOM (a30ToM N, kuciopoaom O wuinum
dbropom F).

BomoponHas cBsI3b  MOXET OBITh  MEXMOJEKYIIPHOU H
BHYTPUMOJIEKYJISIPHOM.

BonoponHas  CBSI3b OTHOCHTCA K MEXMOJICKYJISIPHBIM
B3aUMOJCUCTBUSIM.







Ocrartok pocopHon

KMCNoTobl
l A30THCTbIE OCHOBAHMA He3okcupnbosa
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Cxematnyeckoe crtpoenue [OHK.
Mruorotounem ob6o3HaueHb! BOJOPOAHbIE CBA3M



BoaopoaHada cBA3b

Bo3HMKHOBEHME BOJOPOAHOM CBA3M 06bACHSETCS
JENCTBUEM 3/IeKMPOCMamu4yeckux cusl.

Tak, B MOJIEKY/1e BO/bl MpM 06pa30BaHUM NOJIAPHOM
KOBaJIEHTHOM CBSI3U MEXAY aTOMOM BOAOpPOAa M aTOMOM
KMCNI0pOJAa, KOTOPbIM XapaKTepM3yeTcs BbICOKOM
3/1EKTPOOTPMLLATENIbHOCTbIO, 3/IEKTPOHHOE 06/1aK0 BOAOPOAA
CUJIbHO CMELLAETCA K aTOMY KMC/I0poJa.




BoaopoaHada cBA3b

B pe3ynbrare arom Kuciaopoaa mpuoopeTaeT YaCTUIHBIMI
OTPULIATEIIbHBIN 3apsl, a aTOM BOAOPOAA — YACTUYHBIN
MOJIOKUTEIBHBIN, TOATOMY MENHCOY NOLOHCUMENbHBIM
amomom 6000po0a U OMPUYAMENbHO 3APAHCEHHBIM AMOMOM
KUCI0p0O0a Opy20U MOJIEK)/ibl BOJbl BO3HUKAECT
AIEKTPOCTATUYECKOE IPUTSIKEHUE, UTO U TIPUBOIUT K
00pa30BaHUIO BOJOPOIHOM CBS3HU.




XapaKTEPUCTUKM
BOAOPOAHOU CBS3U

1. DHeprus BoiopoaHo# cBsizu (8 - 40 k[x/M0JIb) MEHBIIIE
SHEpPruM 0OBIMHON KOBasieHTHOM cBs3u (150 - 400
kJ[>k/MOJIb), HO €€ 10CTaTOYHO, YTOOBI BBI3BATh 00BbEOUHEHUE
MOJeKy/l B TUMEPHI WU MOJUMEPHI, KOTOPHIE B PSIJIC CIIy4acB
CYIIECTBYIOT HE TOJIBKO B KUJIKOM BEILIECTBE, HO U MPH €TI0
nepexojie B nap. IMeHHOo accouuanusi MOJIeKyI,
3aTPYAHSIONIAst OTPBIB UX JAPYT OT JpyTa, U CIYKUT
OPUYUHON AHOMATILHO 8bICOKUX MeMNnepamyp niasieHus u
KUuneHust Takux BEIECTB.




XapaKTEPUCTUKM
BOZIOPOAHOM CBSA3U

1. Bewiecmea ¢ BOMOPOJIHBIMU CBA3SIMU UMEION BbICOKUE
memnepamypsl KuneHnus (HaipuMep, BOJ1a, CIIAPTHI,
xuakui HF, aMmmuak 1 HEKOTOpbIE APYTUE COCAUHEHHS ).

Tak, Boma xunut npu rtemneparype 100°C, a gomxHa
kuretb Ha 200° C. OTo kacaerca u ammuaka NH,: ero
UCTUHHAS TemIieparypa miasieHud (—33° C) Ha 80° C
BBIIIIE 0XKUIAEMOTO 3HAYECHMUS.

OOBICHEHHE: NIPU KUIICHUM KUJIKOCTH Pa3pyIlarTCs
TOJIbKO BaH-J1ep-BaabCOBBIE B3AUMOJCUCTBUS, TE, UTO
yIEPKUBAIOT MOJIEKYJIBI B *KUJIKOM (a3e. Eciu
TeMIEPATypPbl KUIICHUS HEOKUIAHHO BBICOKHE, TO,
CJIEIOBATEIIFHO, MOJIEKYJIBI CBSI3aHBI JIOTIOJTHUTEIBHO €II1E
KaKUMHU-TO CHJIaMH. B JaHHOM ciy4ae 3TO U €CTh
BOJIOPOJIHBIC CBSI3H.




XapaKTEPUCTUKMA
BOJOPOJAHOM CBA3M

2. BonopoaHsblie CBSI3U ABIAIOTCS MMPUYUHOM JIPYTrOT0 YHUKAIBHOTO
CBOMCTBA BOJbI — NpuU N1AGAEHUU €€ NIOMHOCMb 803pacmaen.

B cTpykTrype JibJ1a KaX bl aTOM KUCJIOPOAA CBSI3aH YEPE3 aTOMBI
BOJIOPOJIA C YETHIPbMS APYTMMHU aTOMAMU KHUCJIOPOAA U3 APYTUX MOJIEKYJI
BOAbI. B pe3ynbrare oOpa3yeTcsi OueHb phIXiias «aKypHas» CTPYKTypa.
[ToaTOoMy n1€11 OUEHBb JETKUM.

IIpu nnasnenuu nuaa oxono 10% 6000pooHbIX cés3€el pa3pyuiaemcs,
1 MOJIEKYJIbI BOABI HEMHOTO COIMKaroTcs. [109TOMy MIIOTHOCTD KUIKOM
BOJIbI IIPU TEMIIEPATYPE MIIABJICHUS BBIIIE, YEM IJIOTHOCTB JIbJA.

I[EU'II:HGIL/’IHIGC Harp€BaHHUC BbI3bIBACT YBCIIMIYCHUC o0BeMa BOJbI, HO
TO IIPOUCXOAUT CO BCCMH BCIICCTBAMMU.



XapaKTEPUCTUKM
BOAOPOAHOU CBS3U

3. Hannume BoaoOpOAHbIX CBA3EM B/IMAET U HA KUCNIOTHbIE
CBOMCTBA MHOMMX BellecTB. Tak, dTopoBoopoaHasa KncaoTa HF, B
OT/IYME OT APYrMX ranoreHoBoAopoAHbIX Knucnot (HCL, HBr, HI)
ABNAETCS CNaboM Tak Kak aToMbl BOOPO/a CBA3aHbl Cpa3y C /1ByMS
aTtoMamm dTopa, YTO NPENATCTBYET MX oTwenaeHuto. Mo Tou ke
NpUYMHE B6ONBbLUMHCTBO KapOOHOBbLIX (OpraHM4YeCcKMx) KUCNOT
ABNAIOTCA CNabbiMK.
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XapaKTEPUCTUKM
BOAOPOAHOU CBS3U

MpeanonaratT, YTO BOAOPOAHAsA CBA3b UrpaeT 60JibLUYI0
POJIb B MEXAHM3ME HaC/IeJICTBEHHOCTH: JENCTBME NAMATH
CBA3bIBAIOT C XpaHEHMEM MH(OPMALMU B MOJIEKYIAPHBIX
KOHMUrypaumax ¢ BoJAOPOAHbIMU CBSA3AMM.

OTAENbHbIEe, HE
TeTpasgpuyeckme
'MOCTVKI BOAOPOAA

Makpomonekynbl

Monekynbl, COeAnHeHHbIE

TeTPasapUYECcKMMmn
MOCTUKamMu Boaopoaa
OTpenbHble

MONEKyNbl BOAbI



i XUMUYECKAS CBA3b
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