Jekuis. 4.
Tema. XIMIYHHUM 3B’S130K. MIZKMOJIEKYJISIPHI B3AEMOJIII.

Meta. O3HallOMUTHCS i3 OCHOBHUMH BHJIaMH XiMIYHOTO 3B’SI3Ky; HABUMTHCS BH3HAYATH THI
XIMIYHOTO 3B'SI3Ky MK aTOMaMH; 3HAaTH OCHOBHI BJIACTUBOCTI KOXXHOTO 3 THIIB 3B'A3KY; YMITH
300pakaTH EJIEKTPOHHY CXEMY YTBOPEHHS IMPOCTUX MOJIEKYI IO METOJy BAJICHTHUX 3B'SI3KiB;
BU3HAYaTH THII TiOpuau3alii aToMHUX opOitanell y MojieKynax i iX reoMeTpit0, KOBaJIEHTHICTb
€JIEMEHTIB Y CTIOJIyKaX, MOJSPHICTh OKPEMHUX 3B'SI3KIB 1 TPOCTUX MOJICKYI.

Beryn. Ximiuauil 3B'S130K y Oyab-sKiid MOJIEKY/l a00 peYOBHHI 3aJICKUTH Bl PO3MOJIIY B HIA
eJIeKTpOoHHOI rycTuHH. [lo Xapakrepy HpOro po3MOAUTYy XiMiYHI 3B'S3KH MiAPO3AUIAIOTH Ha
KOBaJICHTHI, 10HHI 1 MeTaniyHi. OCHOBHI MOJIOKEHHSI METOAY BaJeHTHHX 3B’s3kiB (B3) MoxHa
chopMyITIOBaTH Tak: a) KOKHUM KOBAICHTHHH 3B'S30K YTBOPIOETHCS IApOI0 EIEKTPOHIB 3
aHTUNapajelbHUMU CHiHamu; O) TpU YTBOPEHHI KOBAJIEHTHOTO 3B'A3KY BaJIGHTHI OpOiTai
aTOMIB TEPEKPHBAIOTHCA TAaKUM UYWHOM, IO MK B3a€MOIIIOYMMH aTOMaMH 30UIbIIYETHCS
€JIGKTPOHHA TYCTHHA; B) HANpaBJICHICTh KOBAJIEHTHOI'O 3B'SI3Ky BHU3HAUYAETHbCA XapaKTEpPoOM
NEPEeKPUBAHHS EIEKTPOHHUX XMap B3aEMOAiI0UMX aroMiB. OCHOBHHMH TapaMeTpaMi 3B'SI3KY €
Horo enepeis, dosicuna 1 nanpasieHicms. Miporo MIITHOCTI XIMIYHOTO 3B'SI3KY CIIYKHUTh €HEpris
3B"s13Ky. Lle eHepris, sKy moTpiOHO 3aTpaTHTH Ui PYWHYBaHHS 3B'A3KY — PO3JALTY 3B'SI3aHUX Y
MOJIEKYJIy aTOMIB Ha BiUIbHI. Y 3BOPOTHOMY IIpOLECi - YTBOPEHHI 3B'A3KYy - Il €HEpris
BUIUSIETbCA. BuMiproeTbcss BoHa B KJk/Monb abo B e€B Ha omwH 3B’s30K. [lix JOBXKHUHOIO
3B'SI3KY PO3YMIIOTh BiICTaHb MK SIJpaMU CYCIIHIX aTOMIB y MOJIEKYJi, KOJIM €HEepris CUCTEMHU
MiHiManbHa. OCKIUIBKM €NIEKTPOHHI opOiTalii MaroTh pi3Hy (opMmy, iX B3a€EMHE NEpEeKPHBAHHS
MOK€ 3IIMCHIOBATUCS pPI3HUMU crocobaMu. Y 3alekHOCTI BiJl CMOCOO0y NEpEeKpUBAaHHS 1
CHUMETPil eIEKTPOHHOI XMapH, 10 YTBOPIOETHCS, PO3PI3HAIOTH curMa- (o), mi-(n) i genbra- (8)
3B'SI3KU. G-3B'A30K MOKE YTBOPUTHCS INpHU MEPEKPUBAHHI XMap Y3IOBXK JIiHII 3B'A3Ky aTOMIB; T-
3B'SI30K YTBOPIOETbCS IPH IMEPEKPHUBAaHHI €JIEKTPOHHMX XMap MO OOW/ABI CTOPOHM BiJ JiHIi
3B'3Ky aTOMiB. O-3B'si3KH 3000B's13aHi MEPEKPUBAHHIO BCIX YOTHPHOX JionaTed d-eleKTPOHHUX
XMap, pO3TalIOBaHUX y MapaJIeIbHUAX IJIONIHHAX.

ITnan.

1. OcHoOBHI THIH Ta XapaKTEPUCTUKH XIMIYHOTO 3B A3KY.

2. Mertoa BajeHTHUX 3B’s3KiB. CIOCOOM NMEpEeKpUTTs aTOMHUX opOitaneil. I'ibpuan3anis
aToMHUX opoOitaneil. [lonspHicTe Monekyi. JlIOHOpHO-aKIIENTOPHUI 3B’ SI30K.

Meton MoneKkyIsipHUX OpOiTaei.

VoHHuit 3B’5130K.

Bonauesuii 38’ s130K.

MerTanigyHuii3B’ 130K.

MixmonekyinsipHi B3aemonii. Cunu Ban-nep-Baanbca.

XiMI9HHI 3B’A30K 1 BIACTHBOCTI CIIOJIYK.

N kW

3MmicT Jexiii.

1. OcHOBHi THIIM Ta XapaKTEPUCTUKHU XiMiYHOTI0 3B’SA3KY.

XiMI4HI €JeMEHTH 3HaXOAThCS B IPUPO/Ii B OCHOBHOMY Y BUTJISA1 CKIIQJHUX 200 MPOCTUX
PEYOBUH, aTOMH B SIKMX CIIOIY4eH1 XIMIYHMMHM 3B’A3KaMu. Jlumie iHepTHi rasu (reniif, HEOH,



aproH, KPHUNOTOH 1 KCeHOH), neski meranu (Cu, Ag, Au) Tta Hemeranu (C, S) mepedyBarTh y
OpUPOl y BUIBHOMY CTaHi. [HEepTHI ra3u MaroTh 3aBepIICHUH 30BHIIHINA E€HEPreTUYHHIA PiBEHb,
KWW XapaKTePU3y€EThCS BEIIMKOIO CTiHKiCTIO. Tak 3BaHi 0Jaropo/iHi MEeTajlu MalOTh HEBEIMKUH
paziyc aromMa BiJIHOCHO BEJIMKHH MO3UTHBHUN 3apsij siipa 1 TOMY BOHU CHIIBHO YTPUMYIOTh
€JICKTPOHM 1 iXHS XIMiYHAa aKTHUBHICTh oOMexeHa. Byriemp 1 cipka mpu 3BUYAMHMX yMOBax
SBIISIIOTHCSI HE JIy’K€ aKTMBHUMH €JIEMEHTAaMH 1 TOMY BOHH 3HaXOISTbCS B MPUPOJI y BUTBHOMY
CTaHi.

3oBHimHI piBHI aroMiB iHmUX enementiB (I-VII rpym) HezaBepmieHi i € HecTi-kumu. B
mporieci XiMIiYHOT B3a€MOJIii BOHHM TEpeOyIOBYIOTHCS 1 3aBEPIIYIOTHCS 32 PaXxyHOK TOTO, IO
HECTIapeHi €JIEKTPOHU PI3HUX aTOMIB YTBOPIOIOTh €JIEKTPOHHI NapH, Kl € CIUIBHUMH JUIS IBOX
gy OLIbIIOl KITBKOCTI aToMiB ab0 3MINIYIOTBCA JIO0 OJHOrO 3 aroMiB. TakuM 4YHHOM, 3a
JIOTIOMOTO0 XiMIYHOTO 3B’ 513Ky BiTOYBa-€ThCSI YTBOPEHHS MOJICKYIL.

Ximiunuii 36’130k — ue 63ae€mo0dia 060X adO0 KilbKoX amomie, 6 pe3ynbmami AKOT
YMEOopIoeEmbca Ximiuno cmillka cucmema (MoaeKyn1a 4u Kpucman).

[Ipu yTBOpEHHI MK aToMaMH XIMIYHOTO 3B’A3KYy €HEprisi CUCTEMH 3MEHIIY-€ThCS
NOPIBHSHO 3 CYMOIO CHEpPridi 130JbOBAaHMX aTOMIB, 3 SIKMX BOHA yTBOpeHa. lle € ymoBoio
YTBOPEHHS XIMIYHOro 3B’s3Ky. TOOTO yTBOpPEHHS MOJIEKYJl 3 aTOMIB CYHPOBOJDKYETHCS
BUTpAIlIEM €Heprii, OCKUIbKM 3a 3BHYAHHMX YMOB MOJEKY-JSIpHUH CTaH CTIMKIIWH, HiK
ATOMHHUM.

OcHo6Hi xapakmepucmuku Ximiunoz2o 36’43Ky — 1€ 10T0 eHeprisi, JOBXKHHA (MIX’ sIIepHI
BIJICTaHi1), KyT M 3B’sI3KaMHU (BaJICHTHI KYTH).

Hosxncuna ximiunozo 36’a3ky (I) — 1e BijCTaHb MiX SApaMH aTOMIB, SIKI YTBOPIOIOTh
38’a30K. JOBXKHHY 3B’SI3Ky BUMiporoTh y HanoMeTpax (1 BM = 10°m). BoHa mae BemuuuHy
nopsiaky 0,1- 0,2 aM. Tak, ekcriepuMeHTaTLHO BU3HAYCHO, 10 JOBKHHA 3B 3Ky MK aTOMaMH B
monekym Hz ckmagae 0,074 am, N2 — 0,110 am, Oz — 0,121 uM. XimiyHH 3B’SI30K TUM
MIIHIIINAA, YUM MEHIIIA BIJICTAaHb MK aTOMaMH B MOJIEKYJII.

3aKOHOMIPHOCTI ~ 3MIHM  3HAu€Hb MUK SJIEPHHX  BIJCTaHeW  CHiBOaAalTh 3
3aKOHOMIPHOCTSIMH 3MIHM aTOMHMX (10HHHX) paJllyCiB €JIEMEHTIB MO Iepiojax Ta TIpymnax
nepionnyHoi cucremu enemeHtiB J[.I. MenneneeBa. 31 30UIbLICHHAM paJiiyciB aTOMiB, MiX
SKAMHA BUHHKA€ 3B’S30K, 3pOCTa€ MOro MoBXWHA. Tak, UIs MOJEKyJd TalloTeHIB Ta
raJIoreHOBO/IHIB JOBXHHA 3B 3Ky CKJIaJla€, HM:

Clz — 0,200; HCl — 0,128;
Br. — 0,229; HBr — 0,141,
J2 — 0,267, HJ - 0,162.

[Tpy He3MIHHOMY BaJICHTHOMY CTaHI MDXK fJiepHa BiJCTaHb A JAHOTO THUIY 3B’S3KY
MPAKTUYHO MOCTiNHA y pi3HUX crionykax. [Ipu mepexosi BiJ OJUHAPHOTO /10 KPaTHOTO 3B’A3KY
JIOB’)KHMHA 3B’513Ky 3MeHIIyeThCsl. Hanpukiazn, nosxkuHa onuHapHoro 3B 53Ky C-C cknanae 0,154
M, nioaBitHoro C=C — 0,134 1M, a mo-TpiitHoro C=C — 0,120 um.

Kyr MiX yIBHUMH JIHISIMH, SKI TPOXOASTH Kpi3b fJpa XIMIYHO 3B’S3aHUX aTO-MiB,
HA3UBAETHCS GAIEHMHUM Kymom. BalleHTHI KyTH 3alie)XaTh BiJl MPUPOIU aTOMIB 1 XapakTepy
XIMIYHOTO 3B’s3Ky. EKcCnepuMeHTanbHO BCTAHOBJEHO, HANPUKIAJ, [0 B TPbOXAaTOMHIN
MOJIEKYJIi BOJAM aTOMH BOJHIO 3HAXOAAThCS Ha oaHakoBux Biacransax (0,096 M) Bim aroma
KHCHIO TOOTO y Monekym H2O nosxuna 3B’s3ky O-H nopiBaioe 0,096 Hm. BaneHTHuil Kyt
cknagae 104,5°.

Enepcina ximiunozo 36’°a3ky (E), ToOTO Mipa MIITHOCTI 3B 513Ky MK aTOMaMH B MOJIEKYIl —
1€ KUJIBKICTh €Heprii, aKy Tpeba 3aTpaTHTH, 1100 po3ipBaTH 3B’5130K. EHepris XiMI4YHOTO 3B’S3KY
BUMIPIOETHCS Y KIUJIOJDKOYINAX, BigHeceHUX 10 1 monb pedoBuHH (k/[k/mMonb). YUum Oinblna
€Hepris 3B’ 43Ky, TUM BiH MIIHIIIU.



3icTaBisiFOuM  JIOBXKHHY Ta CHEPTil0 3B’SI3Ky B MOJICKYJIaX, HAIPUKIIAJl, TaJIOTCHOBOIHIB
(EH-c1 = 426 xJIxx/Monb, Exsr = 364 kJ{x/Monb, Ex.y = 239 k/[/M0Ib) TIpHiiieMo 10 BUCHOBKY,
110 31 301IBIIICHHAM JOBXKHHH 3B 3Ky, MIIIHICTh HOTO 3MEHIITYETHCSI.

30UIbIICHHST KPATHOCTI 3B 53Ky MK OJHAKOBUMH aTOMaMHM IiJBHUIIYE €HEPTil0 3B’S3KY
MDK HUMH, MPOTE 1€ MiABUIIECHHS HE MPOMOpIliiHe 301IbIIICHHIO YKclia 3B a3kiB. Hampukiman,
enepris onuHapHoro 3B’s3ky C-C cknamae 347 xJx/monb, noasiiinoro C=C — 606 kJ[>/MoJib,

notpitHoro C=C — 831 x/[»/Mob.

JloBkuHa 1 €Heprisg XiMIYHOTO 3B’S3KY, BAJICHTHI KYTH, a TaKOX i1HII (I3HKO-XIMIYHI
BJIACTUBOCTI PEUYOBMHM O€3MOCEpEHbO 3ajJekaTh BiJl XapakTepy pO3MO-IUly eNeKTPOHHOI
TYCTHHM B MOJIEKYJI 13yMOBIIIOIOTH il T€OMETPIO.

XiMIYHUN 3B’S30K MK aTOMaMH 3/1HCHIOETbCS BAJCHTHUMH €JICKTPOHAMH: Y €IIEMEHTIB
TOJIOBHUX MiATpym (S- 1  P-€JIEMEHTIB) — 1€ €JCKTPOHHM  OCTAaHHBOTO (30BHIIIHBOTO)
CHEePreTUYHOr0 pIBHS, y EJEMEHTIB NOOIYHMX miarpyn (0-eileMeH-TiB) — 1€ S-CJIeKTPOHHU
OCTaHHBOTO 1 O-eJEeKTPOHM MEePEIOCTaHHbOIO CHEepreTud-HUX piBHIB. Hampukian: y atoma Ca
BAJICHTHUMH € JIBa S-€JIEKTPOHU 30BHIIIHBOTO €HEPTeTUYHOTO PiBHA, y Mn — 1Ba S-€JIEKTPOHU
30BHIIIHBOTO 1 II’ITh d-€JIEKTPO-HiB MMEPEIOCTAHHBOIO €HEPreTHYHHUX PiBHIB.

Hanpamok 36’a3Ky ma zeomempisn moekyn. ENeKTpUYHI BIACTHBOCTI MOJIEKYII 3aJI€)KaTh
BiJl PO3TAlllyBaHHS aTOMIB y MOJIEKYyJIaX Ta MPOCTOPOBOI Opi€HTaIlii, sika 00yMOBJIEHA THM, K1
€JIEKTPOHU OepyTh y4acTh B YTBOPEHHI KOBAJIEHTHOTO 3B’S3KY. SIKIIO B3STH MOJEKYIy, IIO
cKianaeThes 3 ABox atomiB AB, Hampukian HCI (puc. 1), ToO BOHA YTBOPIOETHCS 3 aTOMa BOJIHIO,
10 Ma€ OJUH S-€JIEKTPOH, Ta aTOMa XJOPY, Y SKOTO Ha 30BHIIIHHOMY IIapi 3HAXOIUTHCS OJWH
HECMapeHU p-eleKTpoH. KoBaJeHTHHWH 3B’S30K MiXK HUMH YTBOPHTBCS NpU TEPEKPHUTTI
€JIEKTPOHHUX XMap S-eJIeKTpOHA BOJHIO Ta P-enekrpoHa xjopy. Monekyna HCI e mi-HiliHOIO

MOJICKYJIOHO. )
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Puc. 1. Cxema ymeopeHnus monekyiu Xiopucmoco 600HIO

B yTBOpeHHI XIMIYHOTO 3B’SI3Ky MAalOTh 3HAUEHHS JIMIIE EJIEKTPOCTATUYHI KYJIOHIBCHKI
CHJIU, HOCISIMU SIKUX € €JIEKTPOHU Ta siipa aTOMiB. 3TiJHO 3 Cy4aCHHUMHM YSBICHHIMHU, XIMIYHUN
3B’SI30K Ma€ €JIEKTPUUHY NPUPOAY, aJle MEXaHI3M MOTro yTBOPEHHSI P13HUM.

OcHoeni munu XiMiuH020 36’ A3Ky

Po3pi3HAIOTH Taki OCHOBHI THIIM XIMIYHOTO 3B’S3KY: KOBAJICHTHHWH; 10HHWUM, BOIHEBU;
MeTaIYHUH.

Kosanenmnuii 36’a30k — 11e XIMIYHUN 3B 30K, SIKUW 31MCHIOETbCA 32 paXyHOK CIIJIbHUX
EIeKTPOHHUX Map, M0 OJHOYACHO HAIEKaTh JBOM aTOMaM, MPUYOMY KOKHHUM aTOM Ja€ OJUH
CJIIEKTPOH ISl yTBOpeHHs mapu. Mojekymu Ttakux pedoBuH sk Ho, Oz, Clz, N2 Ta inmm
YTBOPIOIOTHCS 3@ paXYHOK KOBAJIEHTHOTO 3B’ SI3-KY.

XapakTepHo, M0 MPU yYTBOPEHHI CIUIFHUX EJIEKTPOHHUX Map, aTOMH, IO YBIH-IIUIK O
CKJIaJly MOJIEKYJI MarOTh HIOWUTO 3aBEPIICHY 30BHINIHIO €JIEKTPOHHY 000-JIOHKY, SIKa CXO0Ka Ha
000JIOHKY HalOJIMKUOTO 1HEPTHOTO Tazy.
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BaneHTHI eeKTpoHU aTOMiB 300pa)aroTh Y BUTJISIII KPAIOK, IMMOCTABICHUX OLJIT CHMBOJY
XIMIYHOTO €JIEMEHTa, a CIIJIbHA EJEeKTPOHHA Iapa, M0 CTOITh MDK aTroMaMH, Ha CXeMax
MI03HAYAETHCS IBOMA KPAITKaMH.
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[Ipu mo3HaYeHHI €JIEKTPOHIB Y BUTJISAII CTPLIOK 3 aHTUIIAPATICIIBHIM CITIHOM y KBaHTOBHX

KOMIpKax cxema YTBOPEHHS MOJICKYJIH BOJAHIO BUTTISAATHME TaK:

H+H — H,

A= N
Is! 1s! 1s2
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Cxema moka3zye, 110 MOJIEKYJISIDHHI €HEPreTHYHUI DPIBEHb HMKYMH 3a BHXIJHI aTOMHI
piBHI, a OTXE, MOJIEKYJSIPHUN CTaH PEYOBMHH OUIbII CTIMKUI, HIX aToMHMH. Y TpadiyHuX
(dopMynax KOBaJIEHTHUH 3B 30K [103HAYAETHCS PUCKOIO:

H-H; Cl-Cl; H-Cl; Hl‘\FP
H

Po3pi3HAI0TH 1Ba MEXaHI3MH YTBOPEHHS KOBAJICHTHOTO 3B’SI3KY: 0OMIHHUIL Ma 0OHOPHO-
aKyenmopHui.

KoBaneHTHuii 3B’S130K 3a OOMIHHMM MEXaHI3MOM BHMHMKAa€ 3a PAXyHOK IE€pPEKPUBAHHS
OJTHOEJIEKTPOHHUX XMap (opOiTaseil) HeclapeHuX €JEeKTPOHIB 3 aHTHUIApaJeNbHUMM CIIHAMH,
K1 HaJIe)KaTh aToMaM, 110 B3a€EMOIIOTh.

Po3rnsiHeMoO MexaHi3M yTBOPEHHS! KOBaJIEHTHOIO 3B’SI3Ky 3a OOMIHHMM MeXa-HI3MOM Ha
MPUKIIAJIl YTBOPEHHS 13 aTOMIB MOJIEKYJIM BOJHIO:

H+H — Hpy; AH = —346 x]JI/MOb.

EnextponHa KoHdirypaiis atoMa BoaHio — 1S, TO6TO Ha 30BHIIHLOMY €HEPTrETHYHOMY
PiBHI 3HAXOAMUTHCS OJMH HECNApEHUN €NEeKTPOH. SIIpo 130JIbOBAHOIO aTOMa BOAHIO OTOYEHE
CEpUIHOI0 CHMETPUIHOIO eJIEKTPOHHOIO XMapoIo.

CriouaTKy npu 30JIMKEHHI aTOMIB BOJHIO 3 NMPOTHJIEKHO CIPSMOBAHUMH CII-HAMH MIX
HUMH TIEPEBAKAIOTh CHJIM TPUTSTAHHS, BHACTIIOK YOTO CIIOCTEPIra€Th-Csl MOCTYIIOBE 3HIKCHHS
eHeprii cucremu. MiHiMyM eHeprii, 110 cTaHOBUTH 4,5 eB (eHepris 3B’s3Ky), BIANOBIJa€ TAKOMY
CTaHy CHCTEMHM, KOJIM CWJIM MPUTSITaHHS 1 BIAIITOBXYBaHHS 3piBHOBakeHI. Ilicig mporo cumm
Bi/IIITOBXYBAHHS MEPEBaXKaOTh, 1110 IPU3BOJUTH J0 PI3KOr0 30UIbIICHHS €HEePTii CUCTEMHU.

YTBOpEeHHS MOJIEKYJIH BOJIHIO, KpIM 3MIHHM €HEprii CHCTEMH, CYNPOBOKYETHCS 3MIHOIO
TYCTMHU eJeKTpoHHUX xmap. Ilix uvac 30mmkeHHS aTOMIB JO MEBHOI BiI-CTaHi BiIOYBa€eThCA
YaCcTKOBE MEPEKPUBAHHS IXHIX €JIEKTPOHHUX XMap.

Haiibinbie nepekpruBaHHs €JIEKTPOHHUX XMap 3IIHCHIOETbCS B3JJOBXK JIiHII, IO CIIOJIy4yae
s/ipa IBOX aTOMIB. XIMIYHUM 3B’ 130K TUM MIIHIIIHNHI, YAM O1JIbIIE Iepe-

KpUBaHHS €NEKTPOHHUX opOitaneid. B pe3ynbTaTi BUHMKHEHHS XIMIYHOTO 3B’S3KYy MIX
JIBOMa aTOMaMH BOJHIO KOXE€H 3 HHUX JIOCATAE €IEKTPOHHOI KOH(]Iryparlii ato-mMa 6J1aropoHOTo
rasy redfito.



KinpkicHa OIiHKA XIMIYHOTO 3B’ 3Ky B MOJICKYJI OYyJIb-KO1 XiMIYHOT CITIOJTYKH MOXKE OyTH
ollepkaHa Ha mizacrasi pimenHs piBHsHHS E. lpeninrepa. Bnepiue e O6ymno 3po6ieHo B 1927
poui B. I'efitnepom 1 @. JloHHOHOM ISl MOJIGKYJIM BOIHIO — HAWIPOCTIIIOI 3 MOJICKYJ, IO
icHy1oTh. BOHM po3paxyBanu [1Bi KUIBKICHI XapaKTEPUCTUKU 3B’S3KYy — EHEPrilo 1 JOBXHUHY.
Sxmo 'y atoMiB BOAHIO, IO 30JIM-3WIIMCH 10 CTUKAHHS, BIICTaHb MIDXK SJApaMH CTaHOBUJIA
0,106 am (puc. 2a), Toxi
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Puc. 2. Cxema nepexpusanus enexkmponuux opoimaneti
amomie npu ymeopenHi MOLeKyIu 600HIO
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micJisi TIEPEKPHUBAHHS €JICKTPOHHUX XMap (yTBOpeHHs MoJekyaun Hp) 1s BiacraHb
(moBxuHa 3B’s13Ky) cranoBuTh 0,074 HM (puc. 20, 2B).

Pesynbratu nmx po3paxyHkiB JoOpe CHiBHAIM 3 €KCHEPUMEHTATbHUMH JAHUMHU 1 Oynu
MOKJIA/ICHI B OCHOBY PO3PaxyHKiB XiMiYHOTO 3B 13Ky B 0araTOaTOMHHUX MOJIEKYJIaX.

2. Meton BajgeHTHMX 3B’sa3kiB. CHoco0uM mepeKpUTTA AaTOMHHX OpOiTaJiei.
I'iopupusanisa artomuux opoiraneid. IloasipmicTe Mmousekysa. /loHOpHO-aKLeNTOPHUM
3B’S130K.

Vasnenns B. T'eiitiepa ta @. JIongoHa Mpo MeXaH13M YTBOPEHHS XIMIYHOTO 3B 3Ky OyJn
po3BunyTi JIk. Cneiitepom 1 JI. IlomiHrom ans 0araroaTOMHHX MOJIEKYJ 1 CKJIQIM OCHOBY
Mmemody eanenmnuux 36’a3kie (B3). Bin, mopsj 3 1HIIMM METOIOM — MemO00M MONEKYIAPHUX
opbimaJeii, 3aCTOCOBYETHCS B Cy4acHii TeOpii XIMIYHOTO 3B’A3KY.

OcHo6HI NO10)HCEHHA MEeM00Y 6AIEHMHUX 36 A3KI8:

® KOBAJIGHTHHUH 3B 30K YTBOPIOETHCS JABOMA €JIEKTPOHAMH 3 MPOTHIICKHO HAPSIMICHUMHU
CcIliHaMH, $KI HaJexaTb JBOM aroMaM. BiH JIOKajdi30BaHMM MK JBOMa aToMaMHd —
JIBOXEJIEKTPOHHUH 1 IBOXIIEHTPOBHIA;

® KOBAJIEHTHUH 3B’S30K YTBOPIOETHCS BHACHIJOK IMEPEKPUBAHHS AaTOMHUX EJIEKTPOHHHUX
xmap. [Ipu nbomMy y mpocTopi MiXk aTOMaMH €JIEKTPOHHA I'YyCTHHA MaKCUMAalbHA. 3aBISKH [IbOMY
3pOCTAlOTh CHJIM TIPUTSTAHHS MK SIpOM aromMa Ta eJekTpoHamu. lle mpusBoauTh 10
3MEHIIEHHS MOTeHI1aJIbHOT €Heprii CUCTEMH, TOOTO 10 YTBOPEHHS XIMIYHOTO 3B SI3KY.

® KOBAJICHTHHUI 3B’SI30K YTBOPIOETHCSI B TOMY HANpPSMKY, TPH SIKOMY TEepEeKPHBAHHS
ATOMHUX E€JIEKTPOHHHUX XMap MaKCHUMalIbHE.

MexaHi3M yTBOpEHHS KOBAJEHTHOTO 3B’SI3Ky 3a OOMIHHUM MEXaHI3MOM Yy MOJIEKyJax
XJIOPY Ta XJIOPOBOJHIO 3 MO3UIIK MeTonmy B3 MokHa mopaTHl Tak: €JIeKTPOHHA KOH]Iryparlis
aromiB Boguio — H 1s! ta xnopy — Cl 1812322p63323p5 CBITYUTH, IO TX 30BHIIIHI €HEPreTHYHI
PIBHI MICTATH 1O OJHOMY HECIIAPEHOMY EJEKTPOHY. Y pa3i HaOJIMKEHHS aToMIB opOiTami IuX
€JIEKTPOHIB MEPEKPUBAIOTH-CS, YTBOPIOIOUM CHUIbHI €JIeKTPOHHI mapu. CXeMaTH4Ho 1€ MOXKHA
300pa3uTH TakK:



HCTIOJIApHA MOJICKYJIa

IIoJIsipHa MOJICKYJia

J10 OCHOBHUX @1aCmMUBOCHEll KOBAIEHMHO20 36’ A3KY HAIICKATH!

Hacu4eHicmov; KPAMHICMb; HANPAMIEHICIb Y RPOCHOPI; NOJAPHICHLD.

Hacuuenicms — 1e 3/[aTHICTH aTOMIB YTBOPIOBaTH OOMEXEHY 4YHCIOM opbiTa-iel
KUTBKICTh XIMIYHHX 3B’ SI3KiB.

ATOM KOXHOTO €JE€MEHTa YTBOPIOE 3 IHIIMMHM aTOMaM{ I€BHE YHCIIO KOBa-JIEHTHHUX
3B’s3KiB. Tak, aTOMH €JeMEeHTIB APYroro Mmepioay, Mo MalTh HA 30BHIMI-HHOMY €HEPreTUYHOMY
piBHI 4oTuUpHu opOitani (0AHY S- 1 TpH P-), YTBOPIOIOTH 3B’SI3KH, YHCIO SKHMX HE IEPEBUIIYE
YOTUPHOX. ATOMH €JIEMEHTIB iHIIUX MEPiOAiB 3 OUIBIIMM YHCIOM OpOiTajeil Ha 30BHIIIHbOMY
E€HEPreTUYHOMY PiBHI MOXKYTh YTBOPIOBATH OUIBIIY KIJIBKICTH 3B’ SI3KiB.

Hampuknan, aromu azoty Ta (ocdopy, HE3BaOKAIOYN HA OJTHAKOBY KUIBKICTh BaJCHTHHX
eJIEeKTPOHIB (II’SITh), YTBOPIOIOTh y CIIONYKaX pi3HE MaKCUMalbHE YMCIO 3B’S3KiB: docdop —
I’ SITh, @30T — YOTHPU. L[e MOSICHIOEThCS TUM, 10 HA 30B-HIIIHBOMY €HEPreTUYHOMY PiBHI aToMa
docthopy € BinbHi d-op6itami 3s23p33d°, Ha omHY 3 AKMX MOXKE TEPEXOIUTH PO3IAPOBAHMI
eIeKTPOH 3 3s-op6itani: 3s'3p3d.

VY artomi a30Ty Ha 30BHIINIHBOMY €HEPreTUYHOMY DIBHI HEMa€ BaKaHTHUX Op-OiTayeit
(Tomy, IO BiH €IEMEHT APYroro Mepioay), Ha sKi MIir Ou MepeiTH enekTpoH 3 2s-opOitaini. Tomy
aTOM a30Ty MOKE YTBOPIOBATH HE OUIbIIIE YOTHPHOX 3B’S3KIB.

BHaci10k HacM4yBaHOCTI KOBQJIEGHTHOTO 3B 3Ky MOJIEKYJIM MaroTh MeBHUM ckian: Ho,
HCI, H20, NH3 i T.1., TOOTO y YTBOpPEHHI MOJIEKYJIH O€pyTh y4acTh BCl HECTIAPEHI €IEKTPOHU
aTOMIB.

Kpamnicmo Koeanenmmnozo 36’a3Ky — 1€ KUIbKICTh CHUIBHUX €JIEKTPOHHUX Map, fKi
3B’A3YIOTh ATOMH MiJ Yac YTBOPEHHS 3B’ S3KY.

3B’SI30K MDK JIBOMa aTOMaMM 3a JIOTIOMOIOI0 OJHI€T CIIJIbHOI €JIEKTPOHHOI Napu
HAa3UBAETbCA mpocmum (abo o00uHapHum), TBOX €JIEKTPOHHUX Map — HOOGIl-HUM, TPbOX
€JICKTPOHHUX TMap — nompinum. Hanpuknaza, y monekynax BoaHio Ha, xiopy Clz, 6pomy Bro,
fiony J2 atomu 3B’s3ani ogmHapauMm 38’s3koM (H — H, Cl — Cl, Br — Br, J — J), y monekymi
ermieny CzoHs icaye noagiiaumii 38’5130k (C=C), y Monekym a3oty N2 — notpiiiauii (N = N).

3aj1e:kHO BiJl CrIoco0y MEepPeKpUBaHHS CIIEKTPOHHHUX opOiTanel po3pis3HsaioTh: o- (puc. 3),
n- (puc. 4a, 6) Ta 6- (puc. 4B) 3B’s3KH.

D oo e

s-s (a) p-p (6) 5-p (B)

Puc. 3. Cxemu ymeopenns o-36’a3-
Ki8 30 paxyHOK nepekpueamHs S-S (a), p-p
(6), s-p (8) ma d-d (2) enexmponnux
opbimaneii d-d (r)




B %k oe

p-p (a) d-d (6) d-d (s)

Puc. 4. Cxemu ymeopenus - (a, 6) ma O - (8) 36 ’513Ki6 3a paxyHOK
nepexpusanus p-p (a) ma d-d (6, ) erexkmponnux opoimanet

[Ipuxiagn yrBopeHHS G-3B’s3KiB B MOJIeKyNax (propy, BOJIM 1 aMiaKy HaBeJeHi Ha puc. 5.

Puc. 5. Cxemu ymeopenns XiMiuHux 36 s13Ki6 y MOJIEKYIaX:

F2 (@); H2O (6) ma NH3 ()

[Ipu yTBOpEHHI MOJEKYJIM BOJM JiBa aTOMH BOJHIO NPUEAHYIOTbCS O aTOMa KHCHIO
(monexyna tuny AB:), Akuil Mae 1Ba HecrnapeHl P-€JIeKTPOHHU, KOXKEH 3 SKHX YTBOPIOE 3 S-
€JIEKTPOHAMHM BOJHIO TIOJSIPHUM KOBAJIEHTHUN 3B’S30K. AJle [1Ba p-€IEKTPOHU KHUCHIO
CHOpPSIMOBaHI IO KOOPJMHATHUX OCSAX 1 KyT MDXK JBOMa KOBAJEHTHUM 3B S3KaMH IOBHHEH
ckiagati 90°. B nificHOCTI, B pe3yJbTaTi BiJIITOB-XYBaHHS 10HIB BOJHIO OJIMH BiJ OJJHOTO LieH
KyT TpPOXHW OUIbIIMH, HDX NpsAMui, 1 craHoBuTh 104,5°, 1 B pe3yabTaTi OAHOCTOPOHHHOIO
po3TalryBaHHs aTOMIB BOJHIO IIEHTP TO3WTHMBHHUX 3apsiiB Oyle 3HAXOJIUTHUCH OIS aTOMIB
BOJIHIO, a IIGHTP HEraTHMBHUX 3apsi/liB — 3MICTUTHCA /10 aTOMIB KUCHIO. T0OTO, MOJIeKys1a BOJIU €
CHJIBHO TOJISIPHOO MOJIEKYJI0t0 (puc. 6).

g 1s-opOitami s-opOiTaii i

H
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H->O NH;



Puc. 6. Ymeopenns monexyru H2O ma NH3

Jns monexkynu tuny AB3 (manpukian NHs) B yTBopeHHI 3B 13Ky MK aTOMaMmH a30Ty Ta
BOJIHIO MPUKUMAIOTh Y4acTh TPHU p-€IEKTPOHHU a30Ty Ta S-€JIEKTPOHH aTo-MiB BOAHIO. A30T Mae
OUITBIITYy €IEKTPOHETATUBHICTh, HI’K BOJICHB, 1 TOMY MOJIEKYJIa amiaKy Oy/e TeX MOJISIPHOO (pHC.
7).

Ilonapuicms monekyn. 1o po3noily €IEKTPUYHUX 3apsAiB MK aTOMaMH B MOJIEKYJIi
PO3PI3HAIOTh HOAAPHI ma Henoaapui monexkyau. llpu npomy 10 yBarm OepeThCsi B3a€MHE
pO3TalIyBaHHS CHUIBHOI €JIEKTPOHHOI Mapu MK aToMaMHM B MOJEKYMTi. SIKIIO0 KOBaJIEHTHHM
3B’S30K YTBOPEHHI OJHAKOBMMHU aTOMaMHM, TOJAl €JIEKTPOHHA Mapa PO3MillleHa Ha OIHAKOBi
BIZICTaHI BiJ HUX 1 IEHTPH MO3UTHBHUX Ta HETAaTUBHUX 3apsliB y Takid MOJeKym OyIyTh
3HAXOJIMTUCH B OJHIH Toull. Taka MoJieKyJia Ha3UBAETHCA HENOAAPHOIO.

S0 ogWH 3 aTOMIB 3JaTHHM OiBII CUIBHO MPUTATYBATH CJICKTPOHH, TOMAI €JIEKTPOHHA
napa OyJe 3MillleHa J0 HbOTO 1 MoJieKyna Oy/ie MaTu JBa MOJtocu (Mo-JspHa MoJieKyna). Yum
OUITBIIIA eIEKTPOHETATUBHICTH OJJHOTO 3 aTOMIB, TUM OLJIBII MOJIIPHOO CTAHOBUTHLCS MOJICKYIIA.
CryniHb MOJSPHOCTI BU3HAYAETHCS JAUMOIBHUM MOMEHTOM, IO JOPIBHIOE OOYTKY BEIHYHMHU
eIeMEHTApHOTO eNeKTpUYHO-TOo 3apsay (4,8 <1071 en. cr. o) Ha BincTamb Mix 3apsanamu B
aarctpemax A (10%m). Ha puc. 7 HaBeneHO pO3TallyBaHHS CHUIBHOI €IEKTPOHHOI MapH
BIJTHOC-HO OCi CUMETPii AJI1 MOJIEKYJ, YTBOPEHUX PI3HUMHU 32 IPUPOJIO0 aTOMaMHU.

3a cryneHeM 3MIlIeHHS! CHUIBHOI €NEKTPOHHOI XMapH 3B’SI30K y MOJIEKYJ MOXe OyTu
HEMOJISIPHUM, TOJIIpHUM a00 ioHHUM. HemonspHuil 1 10HHUI 3B’S3KKM — 11€ TPAaHWYHI BUIAIKU
HOJISIPHOTO KOBAJICHTHOTO 3B’ SI3KY.

' 3B 530K
H © H
@ -———- e ®  HENOJIAPHUMU
?
|
H ! ©_, Cl
[ E—— F-—r—--—(F®  NOJSIpHUU
e
| ~
Na ! el
@-————- SRb +®  10HHUH

Bick cumertpii

Puc. 1. 3miwenns enekmponnoi napu 6 monexynax Hz, HCI ma NaCl

[Tig yac XiIMIYHUX peakuUid, HaNpUKIaA, MiJ Yac TOPIHHA HATpPil0 B XJOpPl, HECMapeHi
€JIEKTPOHU S-opOiTaji aTtoMa HaTpil0 Ta P-opOiTajeil aToMa XJIOpY YTBOPIOIOTH CIHIUIBHY
€JICKTPOHHY Tapy, sSKa MOBHICTIO 3MIIIYETHCS IO aTOMa XJIOPY, K OUTBII €JIEKTPOHETaTUBHOTO.

VY Mosiekyliax OpraHidyHMX CIOJYK CTYIIHb MOJIIPHOCTI Oyze 3aexaru Bifl IPOCTOPOBOTO
po3TallyBaHHs aTOMIB Ta BiJ 3aMilllyBauiB, sIK1 BXOJATH 10 ii ckiany. Tak OeH30i1 — HenmoJsipHa
MOJIEeKYJIa, aje HOTo MOoXi/HI Bke OyIyTh MaTH Pi3-HUH CTYIIHB NOJISPHOCTI (pHC. 8).



CH; NO,
M=0 M=0,4-10"8 en.cr.0. M=39-10"8¢en.cr.0.
OeH30I TOJTYOJI HITpOOEH30J1

Puc. 8. Bnaus 3amiwysauis na noisapHicms MOAeKYl OEH30y

OT1xe, B MexaHi3MaX BUHUKHEHHS 10HHOTO, KOBAJEHTHOT'O MOJSPHOTO Ta KOBAJIEHTHOI'O
HEMOJSIPHOTO 3B 3Ky HEMa€ IMPUHIMIIOBOI BiAMIHHOCTI. BOHM Bifpi3-HAIOTBCSA JHUIIE 32
CTYIEHEM TOJIsIpU3allii CIIUIBHUX eeKTpOHHHX map. [Ipupoga XiMidHOTO 3B’ SI3KY €1MHA.

JUis OLiHKM MOJIAPHOCTI 3B’S13KY BHMKOPHUCTOBYIOTh BEJIMYMHY pI3HHLI B 3HAYEHHSX
BITHOCHOI enekTpoHeraTuBHOCTI aromiB (ABEH), mo yrBOproioTh 3B’si30k. YUumMm Oinbina
BennurHa ABEH, TuM cunpHilne Bupa)keHa MOJSPHICTH 3B’S3KY, TOOTO TUM OLbIIMIA CTYMiHB
10HHOCTI 3B’S3KY.

BBaxkaeTbcs, AKIIO:

e ABEH = 0 — 3B’430K KOBaJICHTHUI1 HEMOJISPHUI;

¢(0 < ABEH < 2,0 — 3B’5130K KOBaJICHTHUH TOJIAPHUIA;

e ABEH > 2,0 — 3B’130K 10HHUH.

I'pannuno Bucoke 3uadendss ABEH y cnonymi CsF (ABEH = 4,1-0,86 = 3,24).

Hacnpagni x 3B’ s13ku He OyBaroTh ioHHUMHU Ha 100%. ExciepuMeHTalIbHO BU3HAUEHO, 1110
HaBITh y Takii cnomyi, sik CsF, ioHHMiT 3B’ 130K BUpaXkeHHi TibKH Ha 89%, TOMY TOBOPSTH PO
CTyHiHb a00 YacTKy I10HHOCTI 3B’sI3Ky. Y 0araTbox CIIOJlyKax 3B’SI30K MK aTOMaMU Mae
IPOMDKHUI XapakTep Mk 10HHUM 1 KOBaJIEHTHUM.

Jonopno-akyenmopnuii 36’a30k. KoBaneHTHMI 3B’S30K 3a JOHOPHO-aKLEN-TOPHUM
MEXaHI3MOM BHMHMKAE 3a PAXyHOK HEIMOJAUIEHOI €JIEKTPOHHOI Mapu, SiKka € Ha 30BHIIIHbOMY
€HEepreTUYHOMY PiBHI OJJHOTO 3 aTOMiB, 1110 B3a€MOJIIFOTh, TA BUIbHOI OpOiTajIi IHILIOrO aToMa.

[Tpuxmnanom peanizaiii JOHOPHO-aKLENITOPHOTO MEXaHI3MY € YTBOPEHHS 10Ha aMOHIIO

NH mix sac B3aemonii amiaky NHs 3 ximopoBognem HCI 3a peaxkirieto:

NHs + HCl — NH4CI;
NHs + H* — NHj .

YV Monekyni amiaky atom asoty (N 1522s?2p®) mac Ha 30BHIIIHBOMY eHEpreTHYHOMY piBHi
HEMOAUIEHY Mapy eNeKTPOHIB (TpH HECNapeHUX EJIEKTPOHU YTBOPIOIOTh TPH KOBAJIEHTHHX
3B’A3KM 3 HECTApPEHMMH eIeKTPOHAMH TPHOX aTOMiB BOIHIO) Ta HEMOMiNeHy 25 eleKTPOHHY
napy. B iona Bognio H € BinbHa 1s op-6iTab, o mo3HavaeTses [ .

[Tpu B3aemoxuii Monexyau NH3 3 ionom H' Mik HMMHM BHHUKAa€ KOBJEHTHHH 3B 30K 3a
paxyHOK HETOAUICHOI apy eJIEKTPOHIB aToMa a30Ty 1 BUIbHOI opOiTai ioHa BoaHIo. [Ipu oMy
HEMO/IiJIeHa Mapa eJIEKTPOHIB cTae CIiILHOK IS aTOMIB a30Ty i BoaHi0. 3aps iona H' Tex crae
cninbHUM. [Iporiec yTBoOpeHHs i0Ha aMO-Hil0 CXeMaTHYHO MOKHA 300pa3uTH TaK:

=8 =8
=8 L

JIOHOp AaKIIEeTITOP
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ATOM, 1110 Ha/Ia€ JJIsi YTBOPEHHS 3B’ 3Ky CBOIO HETIOJICHY €JICKTPOHHY Mapy eJICKTPOHIB,
HA3UBAETHCS OOHOPOM (Y LIbOMY BUMAAKY — a30T). ATOM, SIKHi Ma€ BUTbHY OpOiTaib i mpuiiMae
CJIIEKTPOHHY TIapy, HA3UBAETHCS aKyenmopom (y 1bOMY TIPUKIIAJIi — i0H BOIHIO).

HaityacTinre ponb aKIenTopiB BUKOHYIOTh i0HH METalliB 3 BAKAHTHUMH opOi-Tamsvu: Cu?*,
Zn?*, Ni?*,Co*, Fe?*, Fe®" rtomo. JloHOpaMM eINEKTPOHHHMX MHap MOXYTh OyTH HEHTpalbHi

mounexynu (H20, NH3) a6o nerarusno 3apsmxeni ioun F , Cl, Br ,J , CN Ttomo.

JIOHOpHO-aKIENTOPHUI MeXaHi3M YTBOPEHHS KOBAJEHTHOI'O 3B’SI3Ky Ma€ OCOOJIUBO
BEJIMKE 3HAUCHHS MPU yYTBOPEHHI KOOPAMHAIIMHUX CIIOJNYK, TOMY HOTO II€ iHKOJIM HAa3WBaIOTh
KOOPIMHAILIITHUM 3B’ SI3KOM.

@DaKTUYHO JOHOPHO-AKICITOPHUIA 3B’SI30K MOXKHA PO3MVISIIATH K PI3HOBUA-HICTH
KOBaJICHTHOT'O 3B 53Ky, SIKMI B1JIPI3HAETHCS TUM, 110 0 YTBOPEHHS CHUIbHOI Iapu €JEeKTPOHIB,
I Tapa IMOBHICTIO Hajekajda OJHOMY 3 aTOMIB (JIOHOp EJNEeKTPOHHOI MapH), sKi yTBOPHUIU
3B’s130K. J[pyruii atom abo 10H (aKLEnTop) NPUETHY-ETHCS 10 BIIbHOI €EKTPOHHOT Mapy 1HIIOTO
aToma.

JIOHOpHO-aKIENTOPHUM 3B’A30K 3YCTPIYAETHCSI B MOJEKylax 0ararb0X KOMILIEKCHUX
cnonyk. Hanpuxnan, xommnekcHmii ion umaky [Zn(NHs)s]?* yTBOpro-eThes 3a paxyHOK
npueaHanss iona muHEKy (II) 10 BiNBbHOT mapy eneKTpoHiB 2s? a30Ty B MOJEKYJli aMiaky, KUi €
JIOHOPOM, @ 10H IUHKY — aKIETITOPOM:

NHS

!
N— ZTI%L N
N

JIOHOpHO-aKIENTOPHUM 3B’SI30K Ha CXeMaX MMO3HAYAEThCS CTPUIKOK (—), IO iiae Bix
JIOHOpa J0 aKIenTopa.

3. MeToa MoJieKy/ISAPHUX OpOiTaJieii.

binpi yHiBepcaJIbHUM METOAOM ONMCY XIMIYHOTO 3B’SI3KY € METOJ MOJEKYISIPHUX
op6itaneit (MO), inesq sxoro po3BuHyTa B npausx XyHnaa, Jlenapaa-Jl>xonca, Manikena (1927-
1929). B HbOMY MoJeKya po3ISAA€ThCS K €MHA CHCTEMa SIep 1 eNEeKTPOHIB, TOOTO METO.
MO po3srisiiae XIMIYHUHR 3a’30K SIK 0araTo LEHTPOBUH 1 6arato eJeKTPOHHUM, HA BIIMIHY BIJ
metony B3, ne 3B 30K — JOLEHTPOBUH 1 IBOEIEKTPOHHHH.

[ToniGHO 10 TOTO, SK KOXHOMY €JIEKTPOHY B aTOMI BiANOBiAae atoMHa opOitans (AO), B
MOJIeKyJTi HOMy BiamoBigae MoJekyispHa opoitans MO. 3a aHanoriero 3 aTOMHUMH S-, p-, d-, f-
opOitasismu MO mn0O3HayarOTh BIANOBIAHO O-, T-, O-, @-. CTaH eJNEKTPOHY ONUCYETHCS
XBWJIBOBOIO (DYHKIII€IO, KA HOCHUTh Ha3BY MOJIEKYJIApHOi opOitani. MomnekymnspHi opOitani
3aMOBHIOIOTHCS Y BIJIMOBIHOCTI 3 X €HEPTi€lo (Bl HUXKYOI eHeprii 10 Bumioi). 3anoBHeHHs MO
BiZIOyBaeThCs BianoBinHO A0 npuHuuny Ilaym (Ha oguiit MO He MoXe 3HaXOIUTHUCH Oijiblle
JIBOX €JICKTPOHIB 3 aHTHUIIApaJeNIbHUMH CcriHamu). 3amoBHeHHS MO e BiANOBIIHO 10
npuHuuny XyHza.

OmauM 3 HAWOUIBII TOIIMPEHWX METOIB OMUCY XBWJIBOBOI (PYHKII €JIEKTPOHY €
BupaxeHHs MO sk JniHiiiHOI KomOiHamii aToMHUX opbOitaneil (ckopoueHo MO JIKAO). Ilpu
bOMY BIJOYBa€ThCS HaKJaJaHHSA XBWJIbOBUX (yHKLIH oOKpemux aToMiB. Y wmetomai MO
PO3pPI3HAIOTH 3B’S3yI0Ui, pO3MYIIyBalbHi, He3B s13ytoui MO.

Po3srinsiHemMo 1BOXaToMHY cucTeMy. XBHJIbOBI (PYHKIIIT MOXKYTh MaTH a00 OJJHAKOBI 3HAKH,
abo pizHi.
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[Tpu HakIagaHH1 XBUIHOBUX (DYHKITIH 3 OJTHAKOBUM 3HAKOM BiJIOYBA€ETHCS 1X CYMYBaHHS:

A B

a
B oOmacti mepekpuBaHHS 3pOCTa€ T'yCTHMHA EJIEKTPOHHOI XMapu 1 BHHHMKAE XIMIYHHUMA
3B’s130K. YTBOpeHa TakuM yuHoM MO Ha3uBaeThCs 36 ’a3yrouoio MO.
Skio XBuboB1 QyHKITIT BOJ'IOI[iI-OTb PI3HMMH 3HAKAMH, BiI[6YBa€TBC${ 1X BIIHIMAHHA:

\/ N

B obmacti Mix sapaMu TyCTHHA eJIeKTpOHHOI XMapHu cTa€ piBHOW Hymo. Enekrponna
XMapa «BHUIITOBXYEThCS» 3 o0JacTi MK aromMamMu. YTBOpeHa mpu oMy MO He Moxke
3B’A3yBaTH aTOMH 1 HOCUTH Ha3BY poznyutytouoi MO.

[Tpu mepexoni enekTpoHy Ha 3B’s3ytouy MO BHAUISETHCS €HEPTris 1 BOHA JIGKUTh Ha
rMOmoMy piBHI, HIX BHXiJHI atromHi opOitanmi. Po3mymryroui opOitami — me opOitami, mpu
Nepexo/ii Ha sIKI eNEKTPOHAMH 3aTPavyaeThCsl €Hepris, TOOTO po3mylnyroui opOiTaii BOJOAIIOTh
BHIIMM 3Ha4Y€HHAM €HEprii, HiXK BUXiJHI aTOMHi opOiTaii.

AO MO | AO Mornekyna Oyne CTIHKOIO TOAl, KOJMU KIJIbKICTh €JIEKTPOHIB Ha
3B’SI3YFOUMX MOJIEKYIISIPHUX OpOiTaIsIX Oulblia 3a KUIbKICTh
€JIEKTPOHIB Ha po3myuryBaibHUX MO.

E— - B Monekynax, KpiM 3B’A3yIOUMX Ta pO3MYLIYIOUUX € 1€
He3e’a3ywui opbimani — 1e Taki opOiTami, eHeprii SKUX He
3MIHIOIOTBCS TIPY YTBOPEHHS MOJIEKYJTH.

pasp.

CBA3.

B meroai MO npu noOynoBi cxeM MOJIEKYJISIpHUX OpOiTasiel, po3risialoThCs TUTbKU BaJIEHTHI
AO, ockuibku BBaXa€TbCsl, MO MOsgs; Ta MOposnym BHYTPIIIHIX IIApiB MOBHICTIO 3aMHATI 1
JTAI0Th HYJIbOBUN BHECOK B YTBOPEHHS XIMIYHOTO 3B’s3Ky. KUIbKICTh MONEKYJISIpHUX OopOiTanen
JIOPIBHIOE KUIBKOCTI aTOMHHX OpOiTajei.

IIpu B3aemoii 1BOX S-opGiTaseil yTBOpIooThes aBi MO: 65 — 3B’s13yr0I04a i Gs - PO3MYLIYIOYa.
[Tpu B3aemoii mectu p-op6OiTanel (y ABOX aTOMiB) yTBOproeThes micth MO 1 T.A.

MO
AO _ AO
0% ox
o Ty e, |
Px pw Pz Px p\ Pz
KP}" KPZ
pr

Y wmeroai MonekynspHux opOitaner (MMO) mnonsTTS BanmeHTHOCTI BiacyTHe. Tyt
3aCTOCOBYETBHCSI TOHATTA “KPaTHICTh XiIMIUYHOrO 3B’s3Ky”. ITlopsmok 3B’SI3Ky y MOJIEKYIi
PO3paxoByeThCA 32 (POPMYIIOHO:
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MonexymnsipHi opOiTani po3TalIoByIOThCS HACTYITHUM YWHOM BiJHOCHO BuXigHHX AO:
1. TIpu B3aeMopii ogHakoBuX aToMiB AO po3TalIOBYIOTHCS Ha OJHOMY A0 MO A0
piBHI i MO po3TamoByrOTHCSI CHMETPUYHO BiTHOCHO HUX.

2. Skmo B3aEMOJIIFOY1 aTOMH BIJIPI3HAIOTHCS 3a AO MO AO
€JIGKTPOHETATUBHICTIO, TO BHHUKA€ TOJAPHHUNA 3B’SA30K. B 1bomy -
Bumagky MO posramoByroTbess Ommkde g0 AO  HaWOLIBII _
eJIICKTPOHETaTUBHOTO aTtoma, a AO BUXIIHHX aTOMIB JIe)KaTh HE Ha -
onHoMy piBHI. AO OUIBII €TeKTPOHETaTUBHOTO aTOMA JICKHUTH HIKYE. R

3. Axio BUXI1THI aTOMH  PI3KO BiJIPI3HSAIOTHCS 3a AO MO AO
€JIGKTPOHETaTUBHICTIO, TO B TakoMy BuUIAaKy 3B’sa3ytoua MO -
OpaKTUYHO JIOKUTh Ha oxHoMy piBHI 3 AO  HaWOIbII S
CJIEKTPOHEraTUBHOTO aToMa. B IbOMYy BHIAAKy BBaXAa€ThCS, IO
YTBOPIOETHCS I0HHUH 3B’ SI30K.

Memoo monexkynapuux opoimaineit 011 MOJIEKYAU 600HIO

H,

2

AOH MO AOH

0" —

1 1
Is 614 Is

VY Hamomy npuKiaji € Bl aTOMHUX opOiTanelt 1 Tomy Oyze JBi MoiekyisipHi opOitani. OqHa 3
HUX Oyze 3B’43yl0U0l0, a Jpyra po3myuyroudoro. EHepris 3B’43yrouoi opOitani Oyae MEHIIOH
MOPIBHSHO 3 €HEPIi€l0 PO3MYIIyI0Yoi opoiTai.
CucremMa BIANOBIAHO J0 MEPIIOTO 3aKOHY TEPMOJMHAMIKH HAMAra€TbCsl MATH MIHIMYM €Heprii, 1
TOJI JiBa EJNEKTPOHH JBOX aTOMIB BOJHIO OyAyTh MEPEXOJUTH HA HUKHIO MOJIEKYISPHY
opOiTas.

(2 -0

KpaTHicTh XIMIYHOTO 3B’SI3KY B MOJIEKYJII BOAHIO IOPIBHIOE 1. 2
Axmo posrnsgHyt Hez, TO 2 aromu remni0 MaiOTh YOTHPH EJIEKTPOHH: JBa 3 HUX MIAYTh Yy
3B’A3y104y OopOiTab, a Ba — y po3nyuryouy. Tosi KpaTHICTb JOPIBHIOE HYIIO.

Memoo MO ona monexyau O-.
Posrnsinemo niarpamy XiMigHoro 3B’s3ky B MMO i MOJeKynM KHUCHIO. MU 3Haemo, II0
MOJIEKYJTy KUCHIO HE MOKHA nosicHuTH 3 MB3.

=1)
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py2p  Pz2p
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c¥2s

2s | I 2
o, 2s
Y MoJeKy1i KUCHIO Ha 3B’ A3YI04y OpOiTaib i/1e IicTh eNeKTPoHiB. KpaTHICTh 3B’ 3Ky MOJIEKYIIN
6-2
. ——=2

KHCHIO JJOPIBHIOE 2

3 nmiarpaMu BOJHIO BHJHO, IO TYT € JBa HECHapeHuX ejekTpoHu (mpasmwio ['yHma), mo modpe
MOSIHIOE TTapaMarHiTHI BIACTUBOCTI KUCHIO eKCIIEpUMEHTaNbHO, a MB3 He Moke 11e MOsSCHUTH.

Memoo MO ona monexynu N

Jlns Monexymu a3oTy N2 mpu6asutu p° 6y/e IICTh e1eKTPOHIB, i BCi BOHH MiAyTh HA 3B’ A3yl0Uy
6-0
(——=3

opbitame 2
AO N MO N, AO N

I'ETEPOAAEPHI MOJIEKYJIN

Moanexyna CO
PosrnsineMo, Hampukiaz, MOJIEKYJISpHUN 3B’S30K y MOJIeKyJl MoHOkcuay Byriemio CO. YV

I[bOMY IIPHUKJIAJ1 AaTOMH Pi3Hi, 1 aTOMHI OpOiTaji OKCUTeHy OyAyTh 3HAXOIUTHCA HIDKYE, HI K AO
KapOoHy.
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Ocaye.

Y monekyni CO kpaTHICTh XiMigHOTO 3B’s13Ky nopiBHIOE 3. II[o cToCyeThCst METOy BaleHTHHX
3B’S3KIB

c [H[H[1] ]
27
° LH[HIL[T]
S

3a MeToZ0M BaJIeHTHHX 3B’s13KiB y Mosekyrm CO e aBi BaJieHTHI opOiTaii, i TOMy BaJICHTHICTh
NMOBUHHA Oyna OyTH piBHA JBOM, alié aTOM KHCHIO, MAlO4M JIBa €JIEKTPOHH Ha OJHINA opbitami
BHCTYIIA€ y SKOCTI JOHOPA, TOOTO MOPS/ 3 ABOMA 3BUYAWHUMHU XIMIYHUMH 3B’ I3KaMU iCHY€ OJIMH
JIOHOPHO-aKIENTOPHUIL 3B’ 513Ky, 1 TOA1 BaJIGHTHICTH 1 BYTJIELIO, 1 KUCHIO Oy/ie TOpiBHIOBATH 3.
‘C =0k
° X

Metox MO 1 MBC B3aeMHO HOIIOBHIOIOTH OJUH OJHOTO.

Eneprernuna giarpama MO moJgexyaun NO

E

AO

MO AO

4. UoHHuii 3B’ A30K.
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Lleit Tum 3B’A3Ky 0a3yeTbCsi Ha YSBICHHSAX, IO HMPOTHJICKHI 332 BIACTHBOCTSAMH aTOMHU
METaJiB Ta HEMETATIB 3’ €IHYIOTbCS OJUH 3 OJHHM B pE3yJbTaTi Jii CHJ €IeKTPOCTATHYHOI
B3a€EMOJIii MPOTHJICKHO 3aps/DKEHUX YAaCTHMHOK — 10HIB. IOHM yTBOPIOIOTBCS 3 aTOMIB IIpH
MePexo/ii eICKTPOHIB aToMa MeTally Ha 30BHINIHIO O00OJIOHKY aTtoma Hemetany (puc. 9). Tak,
MOJIEKYJIa XJIOPULy HATPi0 YTBOPIOETHCS 3a PEAKLIEI0:

2Na + Cl, — 2NaCl

() o000 —> 00 (1) 9

ion Na*
Puc. 9. Cxema ymeopenHss MOLeKyIu HAmMpiil X10puody

CxeMaTHYHO MEXaHi3M YTBOPEHHS iI0HHOTO 3B’sI3KY MOXKHA 300pa3uTH Tak:
Na—e — Na* 2
Clz + 26~ — 2Cl 1

2Na" +2ClI — 2 NaCl

Taxkum yuHOM, Mepexi]] eeKTPOHa Bl aTOMa HATPilo 0 aToMa XJIOpY YTBOPIOE 3apsi/IKeH]
YaCTHMHKM 13 3aBEPIICHOI0 EIEKTPOHHOIO OOOJOHKOIO, CXO0XOK Ha €JIEeK-TPOHHY OOOJIOHKY
HaMOIMXKYIOTro 1HEPTHOTO Ta3y, KA € CTIMKOI eeKTPOHHOK KOH(pIrypaiieo. 3a I0HHUM THIIOM
3B’SI3KY YTBOPIOETHCS MEPEBaKHA OUTBIIICTH COJIECH.

VYr1Bopeni ciony4ueHHs ioHiB NaCl — 1e ioHHi acomiaTu. Y BUMISAII MOJIEKYJ BOHH iCHYIOTh
TIIBKU y Ta30110/110HOMY CTaH1 (3a BUCOKHMX TemmnepaTyp). @opma iCHyBaHHS 10HHHX CIIOJIYK 3a
3BHYAIIHUX YMOB — TBEp/Il KPHUCTANIIYHI pEUOBHHH.

XapaKTepHOIO0 03HAKOI0 10HHOTO 3B’SI3KY (Ha BIAMIHY
Bi/. ' KOB&JIGHTHOTO) €  HOro  HEHACHYCHICTh 1
HeHanpsAMIIEHICTh Y ipocTopi. Tomy ionn Na*, Hanpukia,
MOXYTh B3aeMo-TisiTi 3 ioHamMu Cl y Oyzap-skomy
HanpsMKy, NPUTATyIoud neBHe ix uucino. Lle 3ymoBitoe
YTBOPEHHS HE MPOCTUX MOJIEKYJ, a I0HHUX KPUCTAIIB, L0
CKJIaJIal0ThCsl 3 BEJIMKOT0 YHCIa 10HIB. MOJEKyIH B IbOMY
Bunajaky BiacyTHi. Hanpuknaz, y xpucrani NaCl koxxuuit

. . . . . Puc. 10. Cmpyxmypa kpucmanis
ion Na* B3aemoie 3 mrictbma ionamu Cl i HaBmaku (puc. P KI aCJ;p P

10).

KpucraniuHi rpaTku 10HHMX CIIOJNYK CKJIaJAlOThCS 13 3aKOHOMIPHO PO3TalIOBaHUX
MO3UTUBHO 1 HEraTUBHO 3aPsIPKEHUX 10HIB.

Enepris i0HHOTO 3B’A3Ky BU3HAYA€ThCS KYJIOHIBCHKUMH CUJIAMU NMPHUTATAHHS MPOTUIIEHKHO
3apsKeHUX 10HIB. BoHa 3anmexxuTh Bl 3HadeHb €Heprii 10HI3alli aromMa MeTaly Ta
CTHOPITHEHOCTI JI0 eJIeKTpOHa aToMa HeMeTany. YuM MeHIla mep-1ia BeJuYrHa 1 Oiblie apyra,
TUM €HEpreTUYHO BUTIHIIIUM € YTBOPEHHS 10HHOI CIIOJYKH, TUM BUIIOIO € €HEPTis 3B A3KY.

Tak, y psani coneit NaF—NaCl-NaBr—Nal enepris 3B’s13ky 3HIXKYeThCs. Lle mosicHIOeThCs
3MEHIIEHHSIM CHOPITHEHOCTI 10 eNeKTpoHa B psany Big F mo J. AHanoriuHuii BHCHOBOK Ja€e
BennurHa ABEH aToMiB, 1110 yTBOPIOIOTH 3B’ SI30K.
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[oHHI pEYOBMHM YTBOPIOKOTHCS IIiJI Yac CIOJNYYCHHsS HE JIMIIE OJHOATOMHHX, a W
OaratoaroMHuX Oarato3apsnHux ioHiB, Hampukiaa, NaOH, Ba(OH)z, KNOs, NaHPO,
Al>(SO4)3 — ionni crnonyku. B iX KpHCTaaiuyHMX IpaTkax 3HAXOATLCS BiAmoBigHo iomm: Na' i

- S . - . 2- a2
OH,Ba**iOH, K'iNO3,Na'i HPOj; , AP*i SO, .

[oHHI CIIONYKH YTBOPIOIOTH aTOMH €JIEMEHTIB, IO Pi3KO BIAPI3HSIOTHCS 32 3HAYCHHSIMH
enekTpoHeratuBHOCTi. Hampukian, crnomyku wmetaniB [ ta Il rpym ronoBHHX miarpym 3

Hemeranamu VI ta VII rpyn ronoBHUX MIATPYH — OKCHAH, TAJIOTEHIU, CyIb(iaH, TIAPOKCHIH 1
KHCHEBMICHI COJII X METaiB.

5. BoaHeBuii 3B’ A30K.

Boonesuii 36’730k BUHHMKae 4epe3 aroM [igporeHy MK ~JBOMa  CHJIBHO
eNIeKTpOHeraTuBHUMU atomamu X ta Y (auB. puc. 11).

—— - s E—,
=1 ]

Puc. 11. Ymeopenus 600nesozo 36’°a3xy misxc monexyramu H-F

BopHeBuii 3B’SI30K yTBOPIOETHCS MK MOJIEKYJaMH SIK pe3yiabTaT B3aEMOAil 10HIB
[pporeny onHi€i 3 HUX 3 €NEKTPOBLA e€eMHUMH aromamu iHmOI. lon [igporeny, mo mae
MaJICHbKUH pO3Mip 1 CHJIBHUHA TO3UTHBHUN 3apsl, MOXXE NPUTATYBATHCh JO EIEKTPOHHOI
00O0JIOHKH CYyCITHIX MOJEKYJ 1 YTBOpIOBAaTH 3B’s130K. Tak, y MolleKyiaxXx BOIAM MK 10HAMU
[igporeny Ta OKCHreHy CYCiJIHIX MOJIEKYJ YTBOPIOETHCS JTOCUTH CHJIBHUN BOJHEBUH 3B’S30K,
10 HajJae BOJAI WIUIMH psJl aHOMaJIbHMX BIACTUBOCTEH (PIAKUH CTaH, BHMCOKY IHTOMY
TETJIOEMHICTH Ta 1HIII).

3 mo3uIlii MeTOy BaJIEHTHHUX 3B’S3KiB BOJHEBUI 3B 30K € TPULIEHTPOBUM, OC-KUJIBKH OJTHA
€JIeKTpOHHAa OpOiTallb BOAHIO 3a0e3neuye 3B’S30K 3 TphoMma aroMaMu. g 1[bOTO 3B’S3KY
XapakTepHi HANPSIMIIEHICTh B IPOCTOPI 1 HACUYYBaHICTb.

BonHeBwuii 3B’30K TUM CHJIBHIIINM, YUM O1UJIbIIIAa €JIEKTPOHETATUBHICTh aTOMa-MapTHepa 1
YUM MEHIII Horo po3Mmipu. BoHa xapakrepHa, mepui 3a Bce, A7 CIOIYyK (Topy, a TAKOK KHCHIO,
B MEHIIINA Mipl — A1 a30Ty, XJIOpY Ta Cipkd. BiAMoBiZHO 10 LIBOTO 3MIHIOETHCSA 1 €HEpris
BOJIHEBOTO 3B’sA3Ky. Tak, eHepris BojHeBoro 3B’s3ky H...F cknamae Ommsbko 40 k/[x/mons,
3B’s13ky H...O — 20 xJ[>x/monb, H...N — 8 kJ[>x/M0b.

BoxueBuii 3B’5130K caaOKimmii 3a i0HHHIT i KoBaneHTHHI. Moro exepris craHoBuUTh 8-40
k/[x/Monb, T06TO MpubAM3HO B 15-20 pa3iB MeHIIa 3a €Hepriro KOBAJEHTHOTO 3B’s3Ky. s
MOPIBHSIHHS, €Hepris BojaHeBoro 3B’s3ky jaboxy O-H...O nopiBatoe 20 xJ[x/Monb, w10
CTaHOBUTH Juie 4,3% eHeprii koBaneHTHoro 38’ s13ky H-O.

B Toii ke wac, BOAHEBUI 3B’S30K BIJIrpae BaXXJIUBY pOJb TPH acoIliaimii MOJEKY,
KpHCTati3alii, yTBOpEHHI KpUCTAJIOT1IpaTiB, pO3UMHEHH] CHOJIYK Ta IHIIMX XIMIYHUX HPOILECIB.
B awmiaky HemomiieHa €NEKTpOHHA Mapa a30Ty 1 MOJISIPHICTh 3B’si3ky N—H 3yMOBIIOIOTH
yTBOpeHHS MiX MoJekynamu NHs BogHeBoro 38°s13ky. ToMy aMiak JOCHTb JIETKO 3piJUKYEThCA 1
Ma€ BUCOKY TeMITepaTypy KHITiHHSI.

3aBISKM 37aTHOCTI YTBOPIOBATH BOJHEBI 3B’A3KM 1 BCTYNAaTH B JIOHOPHO-aK-LENTOPHY
B3aemonito pinki HF, H2O, NHs € rapaumu ioHi3younMH po3unHHH-KamMu. DTopoBomHEBa
KHCTI0Ta, Ha BiAMiHY Bif 1 ananoriB HCI, HBr, HJ, He BusiBisic BmacTHBOCTEH CHIIBHOT KUCIOTH.

PO3pi3HAIOTE MidicMoONeKyAApHULL, BHYMPIUHbOMOAEKVIAPHUL | MIHCAMOMHUL 800HEBUL
36 "A30K.
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MexaHi3M YTBOPEHHSI MINHCMONEKVIAPHO20 B00HEe8020 38 A3Ky (Ha TPHUKJIaAl MOJIEKYIH
BOJIM) TOSICHIOEThCS TakuM dYuHOM: atomu H y monexym HpO 3B’s3ani 3 atomamu O 3a
JIOTIOMOTOI0 TOJISIPHOTO KOBAJIEHTHOTO 3B’513Ky. CHUIbHI €IEKTPOHHI Mapy CHIIBHO 3MIIIYIOTHCS
JI0 aToMa EJeKTPOHETaTHMBHOTO €JeMeHTa (0 aToMa KUCHIO). B pesyneraTti arom O HalyBae
3HaYHOTO €(PEeKTUBHOTO HEraTUBHOIO 3apsy, @ aTOM BOJHIO Maii’ke BTpayae eIeKTPOHHY XMapy.
Mix mpOTOHOM BOIHIO OAHIET MOJICKYJIH BOAM 1 HETAaTUBHO 3apsKCHAM aTOMOM KHCHIO 1HIIOT
MOJIEKYJIM BOJY BHUHUKA€E €JIEKTPOCTATHYHA B3a€MOJiS, SIKa 3yMOBIIOE YTBOPEHHS BOJIHEBOTO
3B’s13ky. KpiM TOro, BUHUKHEHHS BOJHEBOTO 3B’S3KY 3YMOBIIIOE TaKOX JIOHOPHO-aKIENTOPHA
B3a€MOJIisl, OCKUIBKM aTOM BOJHIO Ma€ BaKaHTHY opOiTallb, a aTOM €JeKTPOHEraTHBHOIO
€JIEMEHTA — HEMOIIJICHY eJICKTPOHHY Tapy.

BHaciok yTBOpeHHSI BOJHEBOTO 3B’ 513Ky MOJIEKYJIM BOJAM acOliiiOBaHI i MalOTh aXXypHY
IPOCTOPOBY CTPYKTYPY (puc. 12). Lle mpu3BOAUTH 10 aHOMATBFHO BUCOKHMX TEMIIEPATYp TaHEHHS
JBOJY 1 KHITIHHS BOJIH.

'.O/ O
RN VRN
‘. P ﬁ \H
e O
H/ \H R
O O RN
7\ VRN H K-
a o

Puc. 12. Cxema ymseopenHs 600He8UX 36 '53Ki8 6 cmpyKkmypax 1600y (a) ma oou (6)

YTBOpEeHHs BOJHEBHX 3B’S3KIB MPUBOJIUTH J0 TAKOTO PO3MIIIEHHS MOJIEKYJ BOJH, KOJIHU
BOHHM CTUKAIOTHCSI OJIHA 3 OJHOIO CBOIMHU PI3HOMMEHHUMH IOJIFOCAMU. MOJEKYIu YTBOPIOIOTH
HIapH, IPUYOMY KOXKHA 3 HUX 3B’s3aHa 3 TpbOMa MoJIe-KyJaMH, 110 HaJeXaThb JI0 TOrO CaMoOro
niapy, 1 3 OJHI€E — 3 cyciaHboro mapy. CTpyKTypa JIbOAY HaJEeXKHUTh 1O HAaWMEHII HIUIbHUX
CTPYKTYD, Yy Hill € yCTOTH, PO3MIpH SIKUX TPOXH MEPEBUIIYIOTh po3Mipu Mojekyan H20.

[Tin uyac TaHeHHsS JbOJIYy PYMHYETHCS JIMIIE YacTHMHA BOJHEBUX 3B’s3KiB. Tomy mpu
Temneparypax, Oauspkux 10 0°C, pigka Boja MICTHTh 3aJIMIIKM CTPYKTYpU JIBOJY 1 OKpemi
MOJIEKYJIH, 10 BiJipBanucs Big HuUX. OCTaHHI MOXYTb pO3MIIly-BaTHCS 1 B IIyCTOTax
“IbOSIHUX” arperariB, BHACHIJOK YOT0 J0CIATaeThes LIUIbHI-IIA yIakoBKa Mojiekyl. Came TomMy
M1J] 4Yac TaHEHHS JbOJly 00’ €M BOJU 3MEHIIY-€ThCS, a 11 T'YCTHHA 3pocTae. Y Mpoleci HarpiBaHHs
BOJU TPHUBAE PO3PHB BOJHEBUX 3B’A3KIB, L0 NPU3BOAUTH JIO 3MEHIIEHHS 00’eMy BOIM 1
niBUIIEeHHS 11 TycTUHH. B 1HTepBam Ttemmnepatyp Big 0 mo 4°C ueit edekr mepeBaxae HaJ
TEIUIOBUM PO3LIN-PEHHSM, TaK 0 TYCTHHA BOAM MPOAOBXKYeE 3poctaTH. [IpoTe mpu HarpiBaHHi
Buie 3a 4°C mepeBakae BIUIMB TETUIOBOTO PYXY MOJIEKYJ 1 TYCTHMHA BOJIW 3MEHIIYEThCSA. Tomy
npu 4°C BoJa Ma€ MakCUMajbHy I'YCTHHY.

[Tin yac HarpiBaHHS BOJM YacTHHA TEIUIOTHM BUTPAYAETHCS Ha PO3PUB BOAHEBUX 3B S3KIB
(eHeprist po3puUBY BOJHEBOTO 3B’S3KYy Yy BOJAlI CTaHOBUTH mpuOmm3Ho 25 xJlx/monp). [um i
MOSICHIOETHCSI BUCOKA TEIUIOEMHICTh BOAM. BOMHEB1 3B S3KH MK MOJIEKYJIaMU BOJU IMOBHICTIO
PO3pUBAIOTHCS TUIBKM TOAl, KOMM Bojaa mepexoauTs y mapy. Ilpm 20°C y piakiii Boxi
30epiraeThCs 1€ OJIU3bKO MOJOBUHU BOAH-CBUX 3B’ S3KIB.

BonHeBuii 3B’430K MO)X€ BUHUKATH HE TUIBKM MK aTOMaMH PI3HHUX CIONYK, a H MDXK
atromamMu onHiei Monekymu. Haituacrime exympiwnboMONeKyIApHULL  B80OHEBUL 38 130K
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YTBOPIOETHCS B MOJIEKYJIaX OPraHiuHUX CIIONYK, SIKi MIiCTATh B cBoeMy ckiaii rpymu OH , NH, ,

NO, Tomo.

Oco065MBO MOIMMPEHI BOIHEB] 3B’ S13KH Y MOJIEKYyJIaX OUIKiB, HYKJIETHOBHX KHCIIOT Ta 1HIIUX
010JIOTTYHO BaKJIMBHX CIIOJYK, @ TOMY IIi 3B’SI3KM BIJIIrparOTh BaXKJIMBY POJIb y XiMii IIPOIIECIB
KUTTEISITBHOCTI.

6. MeTagiunuii 3B’ A30K.

Memaniunuii 36’130k — 1ie 0araTOICHTPOBUHM 3B 530K, SKUH ICHYe y MeTamax Ta ix
CIUIaBaX MDK MO3UTHBHO 3aps/I>KEHUMHU 10HAMU Ta BAJICHTHUMU €JIEKTPOHAMHU, 110 € CIUIbHUMU
JUTSL YCiX aTOMIB.

VY MetaniB eHepris 10Hi3allii aTOMIB € HWXKYOK, HIK y HeMeTamB. ToMy B HUX BaJIeHTHI
CJICKTPOHU JICTKO BIJIPUBAIOTHCSA BiJl OKPEMHX aTOMIB 1 CTalOTh CHUIBHH-MH I BCHOTO
KpucTaiy. Tak yTBOPIOIOTHCS MO3UTHUBHO 3aps/KEHI 10HM Ta €IEKTPOHHHI ras — CyKYIHICTh
PYXJIUBUX €IEKTPOHIB. Y KPUCTAJ METaIly CIUIbHI €IEKTPOHH 3B’ SI3yI0Th 0araTo i0HiB.

Meramyaui 3B’A30K MOAIOHUI 10 KOBAJIEHTHOrO. B OCHOBI BUHUKHEHHS LIMX 3B’ SI3KIB
JIeKaTh MPOLIECH YTBOPEHHS CIUIBHUX BAJICHTHUX €JIEKTPOHIB. OHAK y CIIOyKax 3 METAIYHUM
3B’SI3KOM BaJICHTHI €JIEKTPOHU € CHUIBHUMHU ISl BChOTO KPUCTAIy, a B CIIOIYKaX 3 KOBAJIGHTHUM
— JUIIe IS IBOX CycCimHiX atoMiB. [lopsg 3 ThM, MeTamiyHwid 3B’S30K JACMI0 TOMIOHWH 10
10HHOT0, a/IK€ Y By3J1aX KPUCTAIIYHUX PEIIITOK 3HAXOATHCS 10HU.

MertaniyHuil 3B’S30K € HEHANPSIMIICHUM, OCKUILKH BaJICHTHI €JICKTPOHU PO3MOJILICHI IO
BCbOMY KpHUCTally Maiibke piBHOMipHO. He3Bakaroun Ha Te, 110 Y By3/1aX KPUCTAIIYHUX I'PaTOK
3HAXOATHCS MO3UTHBHI 10HU, KPUCTAJIIYHI PEIIITKA METAJIB JOCUTH cTaOuIbHI. Llst cTabimbHICTD
3YMOBJIEHA €JIEKTPOCTATUYHUM TMPUTATAHHAM 1OHIB 1 Yy3arajJbHEHUX €JIEKTPOHIB, IO
Oe3nepepBHO PyXalThCs MDK 10-HaMu. EHepris MeTamigyHoro 3B’sI3Ky MEHIIA 3a CHEpPTio
KOBQJIEHTHOT'O 3B’SI3KY.

Mertaniyauii 3B’A30K BHACTIOK HAsBHOCTI BIIBHUX €JEKTPOHIB (EJIEKTPOHHOTO Ta3y)
00OyMOBJIIOE€ XapaKTepHI 3arajlbHi BJIACTUBOCTI METaiB 1 CIUIaBIB, 30KpeMa TEIUIOBY Ta
eJNeKTpUYHY MpoBiAHOCTI. TemmepaTypu IUIaBI€HHS Ta KHUIIHHS PI3HUX METaliB MaloTh
IMIMPOKUH Jllana30H 3HAUCHb: TaK, TEMIIEpaTypa IMJIaBJIeHHS Hail-OUIbII HU3bKOIIABKOTO METAITy
pryTi cknamae —39,9°C, a HaibOUTBII TyromiaBkoro Boibppamy — 3380°C .

MeraniuyHuil 3B’ 430K XapakTEpHUN ISl METAJIIB Y TBEPJAOMY 1 PIAKOMY CTaHax 1 3yMOBIIIOE
BCl (i3WyHI 1 XiIMIYHI BJIACTMBOCTI MeETalliB 1 CIUJIaBiB. Y mapomo-Ai0HOMYy cTaHi MeTanu
OJTHOATOMHI.

7. Mizkmousekyasipui B3aemognii. Cuiim Ban-nep-Baanbca.

Monekyna siBiisie cOO0K0 YaCTHHKY, 3/IaTHY O caMOCTiHOTO icHyBaHHA. Lle criiike,
€JIEKTPUYHO HeHTpanbHe yTBOpeHHs. IIpoTe XiMiyHa CTIMKICTH OKPEeMHUX MOJEKYJ BiJHOCHA i
MIPOSIBIISIETHCS JIMIIE B CHCTEMax, JIe BIICTaHI MK MOJIEKYJIaMHU 3HA4YHO OUTBINI Bif iX BJIACHUX
po3mipie. Bxke Ha Bincrami 1 um ximbka HamometpiB (10° M) Mmix cycizaiMu Momekymamu
BUHUKAIOTh MIOMTHI CHJIM IIPOTATYBAaHHS — BaHJIepBaaJIbCOB1 CHJIX (3@ MPI3BULIEM IOJUIaHICHKOTO
BYeHOro Ban-nep-Baanbca, skuii Brepuie BusSBUB Taki B3aemonii). Ilpu Takux B3aemomisx
€JIEKTPOHHI XMapH CYCIAHIX MOJIEKYJ HE MEPEKPUBAIOTHCS 1 XIMIUHI 3B 3K HE YTBOPIOIOTHCS.
Cunam Ban-nep-Baanbca npunucyroTh €1eKTpocTaTUYHY NpUpoay. B 3anexHocTi Bix npupoau
CHUCTEMM B3a€EMOJIIOYMX YACTHHOK BHAUIAIOTH TPU TUIH MDKMOJEKYJISIPHUX B3AEMOIIN:
Opi€eHTalli}l Ha, IHIyKIiiHa, TucnepciiiHa.

OpienTaniiina B3aeMojisi TNPOSBISIETbCA MDK MOJSPHUMHM MOJIEKYJIAaMHU, SIKI TpU
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HaOJIMKEHH] OPIEHTYIOTHCS OJTHA JI0 OAHOI PI3HOMMEHHHMH ITOJIFocaMy. TOMy BOHA IIIE€ HOCUTD
Ha3BY JMIIOJb-AUIONbHA B3a€EMOisA. UnM OUTbIIMK AUMIONBHUI MOMEHT MOJIEKYJ 1 YMM MEHIIA
BIJICTaHb Mi’K HUMH, THM CHJIbHIIIA B3aemois. Moaekyiaa HaN, H20, HCI Ta in.

“

Inaykuiiina B3aeMopisi BinOyBaeThCs B CyMilIax CIOJYK, IO MICTSATh HOJSpPHI Ta
HenossipHi Monekynu. Ilpu HaOnavkeHHI MOJIAPHOI MOJEKYIM OO HEHOJSpHOI B OCTaHHIN
BUHUKAE (1HAYKY€ETHCS) AUIOIb.

CriocrepiraeTbcss Ipu peaklisx 1HEPTHHUX rasiB 3 BOJOK, B PO3UMHAX IOJIIPHUX PEUYOBUH Ta
HETOJSIPHUX po3uMHHHKIB. Hampukian, B3aemomisi Henoisipuux mosekyn CO:z 3 momsipHUMH
monekynamu H2O. Lle He ximiuHa B3aeMonis, a ¢izuynmii nporuec po3zunHenHs COz y H20. ¥V
KOHTAaKTI MOJISIPHOI Ta HETOJISIPHOI MOJIEKYJIM B HETOJISIPHIA MOJIEKYJIi BiAOyBa€ThCS 3MilIEHHS
eJIeKTpUKHU. EnexTpoHu, abo HeraTuBHA YacTUHA HEMOJSIPHOI MOJIEKYNIU OynyTh 3CyBaTHCS 10
MO3UTHUBHOTO TIOJIIOCY TOJIIPHOI MOJIeKyu. To/i B HEMOJISPHIA MOJIEKYJIi BUHUKAE HABEJCHHUN
JTUTONb (IHIYKINS). A Jai Mpolec MOKHA PO3MIISIATH SIK B3a€EMOJIIO IBOX MOJISIPHUX MOJIEKYJI.
Jucnepciiina B3a€eMoisi — 11e B3a€MO/Iisl MDXK HETIOJIIPHUMHU MOJIEKYJIaMH, BOHA BUHHKAE
B pe3yJbTaTi B3a€EMOJII TaK 3BaHMX MUTTEBUX JuMnosield. BUHUKHEHHS TakuX B3a€MOJiN Breplue
nosiciuB JlounoH. [Ipukianom takoi B3aemoii Moxe Oytu cyxuit nij (kpucranigae COy).

Le#t Bua B3aeMoaii MOXHa co01 ySBUTH TUIBKM TOAl, KOJU MU PO3IISIAEMO TOJISIPHI
MOJIEKYJIM B JUHaMIilll, TOOTO B HEMOJSPHIA MOJEKYNl BiIOYBAa€ThCA PyX CKJIAJ0BUX YACTHUHOK,
AK1 BXOAATH 10 Hel. OCKUIbKM ICHY€ BHYTPILIHIA pyX YaCTUHOK B MOJIEKYJl, TO B INEBHUMN
MOMEHT 4Yacy MHUTTEBO B MOJIEKYJIl BHUHUKAIOTh MUTTEBI Aumoii (TyT ke 3HHMKae). | Toni
3/11MCHIOIOTHCS C1a0K1 B3a€MOJIIi B MOJIEKYJI, [0 HA3UBAIOThCA AWCIEpCiiHi. Jlucnepciiiii cuim
TIIOTh MK OYyAb-SIKHMHU aTOMaMu a00 MOJIEKYJIaMH HE3aJIeKHO BiJ iX OyZOBH. 3aBISIKH I[OMY
YHIBEpCAJIBLHOMY THIy B3a€MOIi MOXXJIMBUM CTa€ TEPEBEACHHS B PiAKUN a00 TBEpAUil CTaH
PEUOBH, 1110 CKJIAIAI0THCS 3 HETIOJIIPHUX MOJIEKYJI, TAKHX SIK BOJIEHb, a30T, KUCEHb, IHEPTHI ra3u.

MixmonekynapHi B3aemofii € cinabki (eHepris 8-16 kJ[x/Mosb), 1 TOMy HEHOJSpPHI
PEYOBHMHHU AY)KE YacTO IMpPH 3BUYAHHMX YMOBAaX HAaXOJAThCS B ra3onojaioHomy ctasi. L{inkom
3pO3yMLJIO, 0 HAHCUIIBHIIION € THAYKIIHHA B3aeMOis. Bcl peuoBUHM, K1 MatOTh MOJIEKYJISAPHI
KPHUCTaTIuHI PEeIliTKY, BOJIOAIIOTh HU3bKUMHU TEMIEpaTypaMy IUIABJICHHS Ta KUMiHHA. Ban-znep-
BaaJlbCOBA CHJIa pOCTE€ 31 30UIBIIEHHSM KIJIBKOCTI €JIEKTPOHIB B MOJIEKYNl, OCKUIbKU
HiABHUIYETHCS HMOBIPHICTh YTBOPEHHSI MUTTEBUX JUIOMIB. B Mojekysi BOAHIO MPUCYTHS OHA
napa eJIeKTpOHIB, TOMY BiH 1 Ma€ HAlHIKYY TEMIEpaTypy KUITIHHS.

8. XimiuHmii 3B’AI30K i BJACTHBOCTI CIOJIYK.
Tun XiMiYHOTO 3B’SI3KY, 110 PEATI3yeThCS, 3aJIEKUTh BiJ XIMIYHOI IPUPOAN €JIEMEHTIB, IKa

3yMOBJICHa 3/JaTHICTIO aTOMiB BiijgaBaTh a0o TpHUENHYBATH eNeKTpoHU. KijgbKicHO 14
BJIACTUBICTh aTOMIB BH3HAYAEThCS EHEPTi€r0 10HI3aIli, CHOPIJTHEHICTIO J0 eJNeKTpoHa 1
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€JIEKTPOHETaTUBHICTIO. BiJbIll MOBHY XapaKTePUCTHKY €JIeMEHTa Ja€ eIeKTPOHEraTUBHICTh, 1110
YHCENIBbHO JOPIBHIOE MIBCYMi 3HaYeHb HOTO eHeprii i0Hi3amii i cnopigHeHocTi 10 enekTpoHa. Ha
MIPAKTHUIIl JIJIS1 OIIIHKU THUITY XIMIYHOTO 3B’SI3KY Hal4acTille BUKO-pUCTOBYIOTh 3HaueHHS ABEH.

[Tix 9ac yTBOpEeHHS KOBAJEHTHOTO IMOJSPHOTO 3B’A3KY CHUIBHI EJNEKTPOHHI mapu
3MinnyroThcs B Oik aroma, 3HaueHHs BEH y sxoro 6inbme: go Cl B monekyni HCI, no kucHio B
monekyni H20, 1o N B monekyni NHs. Bracniok 1poro 3B’s3KH MOJIIPU3YIOTHCS: Ha aToMmi 3
Bumorw enekrponeraruBHicTio (Cl, O, N), BUHMKae HETATUBHUU 3apsii, 3 HIDKUOK —
no3utuBHUM. Ymm Oinbina pisHuUI 3HadeHb ABEH aTtomiB, mo yTBOPIOIOTH 3B’SI30K, TUM
HOJISIPHINIO € MoJekyna. KiIbKiCHO HOJSpHICTh MOJIEKYJIH XapaKTepPU3YEThCS TUIMOIBHUM
MOMEHTOM, SIKMM y pa3i JABOXaTOMHOI MOJIEKYJIH JAOPIBHIOE NOOYTKY JOBXKHHH AMIIONS Ha
BEJIMYMHY 3apsay eeKTpOoHa.

CrnpoOyeMO TOSICHUTH 3a JIONIOMOTOI0 PO3PaXyHKIB TMOJISIPHOCTI XIMIYHHUX 3B’SI3KiB, IO
YTBOPIOIOTBCS B MOJIEKYJaX PEYOBHH 3 3aranbHoi0 (opmynoro EOH, mpormnmexni XiMidHi
BiacTuBOCTI Tipokcuny Harpito (NaOH) ta xinopaysarucroi kucinotu (HOCI).

Y monekyni NaOH pi3HUIS MiX 3HAYSHHSMU BiIHOCHOI €JIeKTpOHeraTHBHOCTI aromiB O i
Na cranoButh ABEH =3,5- 0,93 =2,57, O ta H ABEH = 3,5 - 2,1 = 1,4. 38’5130k Na—O 3Ha4HO
nonsipHimmiid 3a H-O. Tigpokcun HaTpito € 10HHOIO CHoiykoro. OCKUIBKH OUTBIN MONSPHUMN
3B’A30K po3puBaeThes yierme, NaOH BHsIBIIsie OCHOBHI BIAaCTUBOCTI. BiH AMCOLIIOE y BOAHOMY
pO34mrHi a00 PO3IUIaBi 3a PIBHIH-HIM:

NaOH <= Na"+OH .

Y monekyni xnopryBaructoi kuciotu HOCl ABEH kucHto 1 BogHro gopisaioe 3,5 - 2,1 =
1,4; ABEH kucHio Ta xsopy — 3,5 - 3,0 = 0,5, To0T0 111 pe4oBHHA 3 KOBAJICHTHUMH HOJISPHUMHU
3 si3kamMu. Ockinpku 3B°s130k H-O momspuimmii 3a 38’30k O—Cl, y BoJHOMY pO34MHI
BiOyBaeThCsi po3puB came 1boro 3B’s3ky, a He O-Cl, Tomy HOCI BusiBise KuciotHi
BIACTUBOCTI. PiBHSAHHA i1 AucoIianmii:

HOCI <= H' + OCl .

Y rigpokcuai  muHKY Zn(OH)2 icHye Taka  pi3HMISIT MDK ~ 3HAuY€HHSAMU
eJeKTpoHeratuBHocTen: kucHio Tta uHKy ABEH = 3,5 - 1,7 = 1,8; kucHio Ta BonHio ABEH =
3,5 - 2,1 = 1,4. Tobro monspHocti 3B’s13kiB O—Zn 1 O—H He nyxe pizHATbCs (3B’s130k O—Zn
Tpoxu noJspHimuit 3a O—H). 3 nporo BUIIMBAE, MO T1IPOKCU] IMHKY MOKE JUCOIIOBATH 1 SIK
KHCTIOTA, 1 SIK OCHOBA, TOOTO BiH BUSBIISIE BIACTUBOCTI aM(OTEPHOTO T1APOKCUAY:

Zn(OH), == ZnOH* + OH ; (1)

ZnOH' == Zn?*" + OH ; (2)

H,ZnO, <= H* + HZnO, ; (3)

HZnO; == H* + Zn0O3". (4)

lpgpokcua UMHKY — HEpPO3YMHHA MAIOAMCOLIMOBaHA CHOJIyKa 3 KOBAJICHT-HUMHU

NOJISAPHUMHU 3B’si3kamu. [lim miero Oyap-sikoi kuciaoTH, sika 3B’s3ye ionm OH, Oynme
HOCHJIIOBATHCS JUCOLalis 3a ocHOBHMM THroM (1, 2), a mij miero ayry, mo 38°sa3ye ionn H' — 3a
KUCJIOTHUM TUIIOM (3, 4).

VY cnonykax, siKi yTBOpPEHI TphOoMa 1 OUIbIIE €eMEeHTaMH, MK aTOMaMH MOXXYTh OyTH
pi3H1 TUIIK XIMIYHOTO 3B’s13Ky. Tak, y Mosiekyni ripocyibdary Harpiro NaHSO4 38’5130k Mixk Na
i SO4 ionnwmit, mixk H i O — xoBaleHTHHI TOJAApHUH, a MK S 1 O OJM3BKUH 10 KOBAJCHTHOTO
HenossipHoro. TomMy y BOTHOMY PO3UHMHI 1Sl MOJIEKYJIa MTOBHICTIO TUCOIIOE:

NaHSO; == Na"+ HSOy.
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ITix BIJTMBOM MOJISIPHUX MOJIEKYJT BOAM aucollitoe Ha ionn HSO 4 :
_ 2—
HSO; == H"+S0Oy .

Ior SO 42;_ , o1i0HO 10 HenosipHuX MoJieky Oz, N2, Clz Ta iH. qucorriamii He migisrae.

Po3paxyHKH Takoro TUIy HAaOYHO MOKa3ylTh (y CIPOLIEHOMY BHIVISJII) 3aJI€K-HICTb
XIMIYHUX BJIACTUBOCTEH CIIOJIYK, 30KpeMa iX MOBENIHKY Y BOJHUX PO3UMHAX, BiJl TUIY XIMIiYHOTO
3B’SI3KY, IO PEATI3YETHCS MK aTOMaMH B MOJICKY/JII.

Po3uunenna. 3HauHWl BIUIMB y TIpollecax PO3YMHEHHs 3IMCHIOE BOJHEBUH 3B S30K,
OCKUJIBKM PO3YMHHICTh 3QJICKUTHh 1 BiJ 37aTHOCTI CHOJYK YTBOPIOBAaTH BOJHEBI 3B’SI3KH 3
pO3uMHHMKOM. Hampuknaza, 1mykop, MOJeKyau sikoro MaioTh Oararo OH-rpym, ski 3paTHi
YTBOPIOBATH BOJIHEBI 3B’SI3KH, AyXKe N00pe po3uymHHUN Yy Boai. HaBmaku, BiACYTHICTIO BIUTUBY
BOJIHEBOTO 3B’S3KY MOJKHA MOSICHUTHU Tl BHITQJKH, KOJH IOJIIPHI CIIOJIYKH HE PO3YMHHI y BOJI.
Tak, monsspHuil HOAMCTUI €TUII HE PO3UMHSETHCS Y TAKOMY MOJSIPHOMY PO3UMHHUKY SIK BOJA.

PeyoBuHUM, MONEKyaM SKHUX HENOJSPHI, SK NPAaBWIO, PO3YUHSIOTHCS B HEMOJSPHUX
PO3UMHHMKAX, HANpHUKiIaJ, y OEH3UHI, aje MOXKe 3yCTpIi4aTHCh 1 HE3HAYHa PO3YUHHICTH B
NOJISIPHUX PO3YMHHUKAX. Tak, oA MOraHO PO3YUHSIETHCS Y BOJI, ajie PO3YMHSIETHCS B OCH30II 1
CIHpTaXx.

PeyoBuHM, MoONEKyNmHM SKHX TIOJNSPHI, PO3YMHSIOTHCS B TOJSIPHUX PO3YMHHUKAX,
HalpUKIaJ, Y BOAI, 110 MOSCHIOETHCS B3A€EMHUM HPUTSATAHHAM MOJIIPHUX MOJIEKYIL.

lonHi criosryku 100pe pO3YUHSIOTHCS Y BOAI 1 MOTaHO a00 HE PO3YUHSIOTHCS B HEMOISIPHUX
po3unMHHUKaAX (Taci, 0eH3uHi, OCH30I11).

3MiHa XapakTepy 3B 53Ky MiXK aTOMaMH B MOJIEKYJIaX 3yMOBIIIO€ 3HaYHHUI BILUIMB Ha 3MiHY
BiactuBocTell cnonyk. Kpucranu AglJ, ZnS Ta iHII 3riJIHO 13 CBOIM KOBAJEHTHUM XapaKTEpoM,
HE PO3UMHSIOTHCS Y BO/I (Ha BiIMiHY BiJl THIOBHUX 10HHHX criouyk Tumy KIJ).

3anexaTh BiJ] THUIY XIMIYHOTO 3B’SI3KYy 1 1HIII (DI3MKO-XIMIYHI BJIACTUBOCTI cronyk. Tak,
HANpUKIJIAJ, 10HHI CHOJYKHM 32 3BUYAWHHUX YMOB ICHYIOTH Y BHIVISIAI TBEP-AUX KPUCTATIYHHUX
peuyoBHH. Lli peyOBHHU MalOTh BUCOKI TEMIIEpaTypH IUJIABJIECHHS Ta KUIIHHS, TOMY BBaXXalOThCS
HEJIETKUMHU, HallpUKIaJ, Temreparypu miuaBieHHs Ta kumiHHs NaCl cranoBiasats 801 1 1413°C,
CaF2 — 500 1 1360°C.

[TpocTi pe4oBUHU Ta CHOJYKH 3 KOBAJECHTHHUMH 3B’A3KaMM 3a 3BUYAMHUX YMOB MOXYTb
MaTH pI3HUM arperaTHUi cTaH: TBepAWM (Hox, Byryelp, cipka), piakuili (OpoM, Boja),
ra3onoiioHui (XJ10p, KUCeHb, amiak). TemmnepaTypy IUIaBIECHHS Ta KUITIHHS LUX MOJEKYISPHUX
CTIOJIYK HU3bKI (MTOPIBHSHO 31 CIIOJYKaMH 3 I0HHUM Ta METAJIIYHUM 3B’ I3KOM).

30UIbIICHHS YaCTKM KOBAJIEHTHOTO 3B 53Ky B 10HHHUX CITOJYKaX 3HaYHOIO Mi-pOIO BILTUBAE
Ha BJACTUBOCTI CIIOJIYK. XapaKTepPHUM IMPHUKIAJOM MOXXKHAa BBaKaTH 3MiHY TeMIIepaTypu
riaBieHHsd B cnoiykax AlFs 1 BFs. B mepiif cionymi B cuily MEHIIOI el1eKTpOHEraTUBHOCTI
amominito (BEH = 1,47) 38’sa3ku Al-F 3HauHo10 Mipoto ioHHI. ToMy TemnepaTypa IUIaBJIEHHS
AlFz nmocuth Bucoka (1040°C). B cnonymi BF3 3 ¢ropom 3’emHyerbes 60p, sSKuil OUTbII
eNeKTpoHeraTuBHUM enemeHT (yg = 2,01), Hixk amominiid. Tomy 3B’s13ku B—F Oinbin koBaneHTHi,
HiXK 3B s13kM Al-F 1, six HacmiIok, Temneparypa miasieHns BF3 ckiagae nmume 127°C.

[TonsipH1 CHOMYKM MarOTh BHILI TEMIEpAaTypu KHUIIHHS Ta IUIaBJICHHS, HDK PEYOBHUHU 3
HEMOJISIPHUMU MOJIEKYJIaMH.

Benuke 3HaueHHsS B XIMIYHUX peakLisfX Ma€ MOJSIPU30BAHICTh MOJEKYJ (TOOTO 34aTHICTD
MOJIEKYJ 1 OKpEeMHX 3B’SI3KIB MOJSAPU3YBATHUCA MiJl €I 30BHIIIHBOTO E€JIEKTPUYHOTO TOJIS).
3aBKaM BaXIJIMBO BPAaXOBYBATH TOJSPHICTh MOJIEKYNIH Ta ii €JIEKTPUYHUN MOMEHT JHITOJIS.
OcTtaHHIM 3yMOBJI€HA peakiliifHa 3JaTHICTh PEYOBUHU. SIK MpaBuUiI0, YUM OUIBIINHA €TeKTPUUHUI
MOMEHT JHIIONS MOJIEKYJIM, THM BHINA peakilifHa 3[aTHICTh pedoBHHH. [loNsIpHI MoOJeKymn
CHPUSIOTH EIEKTPOJII-THYHIHN TUCOIalli] pO3UNHEHHUX Y HUX €JIEKTPOJIITIB.
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Slkuii 3B’ 30K HA3UBAETHCS KOBAJICHTHUM?

[Ilo cmigbHOrO 1 BiAMIHHOTO B OOMIHHOMY Ta JIOHOPHO-aKIIENTOPHOMY MEXaHi3Max
YTBOPEHHS KOBAJIEHTHOTO 3B SI3KY?

Slka 3aJIeKHICTh ICHYE MIXK: ) KPaTHICTIO Ta €HEPri€to 3B’s3Ky; 0) JOBKUHOIO Ta €HEPTIEI0
3B S3KY; B) IOBKUHOIO Ta KPATHICTIO?

CdopmynroliTe OCHOBHI TOJIOKEHHS KOHIIEMIIIT riOpuanu3artii.

Cxapakrepusyire Sps, sz, Sp, Spsd - BUJIM TiOpUIM3aliii 3a TAKUM TUTAHOM: a) KUTBKICTB 1
BUJ BHXIIHUX opOitaneld; ©) KUIBKICTh 1 BHJ YTBOPEHHX TiOpHAHUX opOiTaneii; B)
po3MilleHHs TiOpuAHUX opbiTajneil y mpocTopi; r) mpoctopoBa ¢popMa MOJEKYIU 32 YMOBU
BiJICYTHOCT1 HE3B I3yBAIIBHUX €JICKTPOHHUX Tap.

SIK BU3HAYAEThCA KPaTHICTH 3B’ 513Ky 3a MB3?

3a SIKUX YMOB 32 HasiBHOCTI IOJIIPHUX 3B’ SI3KIB MOJIEKYJIa € HETIOISAPHOIO?

CdopmymtoiiTe OCHOBHI MOJOKEHHS METOY MOJIEKYJISIPHUX OpOiTanei.

HaBeniTh BH3HAUYEHHS BOAHEBOrO 3B’S3Ky. SIKi BUIM BOJHEBOTO 3B 53Ky BaM Bigomi?
Hagenite npuxiiaay.

. SIki BUIIM BaHJIepBaallbCOBUX B3a€MOJii BU 3HaeTe? OxapakTepusyinTe KOXKeH 13 HuX. Skuii

BUJ BaHJICPBAAIbCOBHUX B3aEMOJIN XapaKTePU3y€EThCS HAWOUIBIIMM 3HAUEHHSIM €Heprii?

SIKi OCHOBHI THUIM KpHCTaliYHUX IpaToKk BU 3Haere? HaBeniTh nNpukiIaaum CHOIYK 3
BiJIOBITHUMH KPUCTATIYHUMU TPATKAMH.

Sk BruIMBaEe THUI KpUCTaIidyHOI TIpaTku Ha (i3WdHi BIacTHBOCTI pedoBuH? HamemiTh
TIPUKIIAIH.

YuM KpHCcTaliyHi peYOBUHU BIPI3HIIOTHCA BiJl aMOphHUX?

3 no3uLii 30HHOI Teopii KPUCTAJIIB MOSICHITH €JIEKTPONIPOBIAHICTh METAIB.

SIka posib BOJIHEBUX 3B’s3KiB y ()OpMYBaHHI CTPYKTypH Jiboay? SIki AaHi cBiayaTh mpo Te,
10 B PIJKIH BOJII € acOI[iaTH MOJIEKYJ 13 BOJIHEBUMHU 3B’ SI3KaMH?



