TEMA: J/IoHOpHO-aKIeNTOPHUI MeXaHi3M YyTBOPEHHsI KOBAJICHTHOIO 3B’fI3KY (Ha NMpHUKJIaai
KaTiOHy aMOHi0).

YTBOPEHHA KOBAJIEHTHOI'O 3B'A3KY. Ha BigMiHy Bif MOHHOIO 3B'A3KY, Nig Yac
YTBOPEHHS AKOro aTOMu MeTasliyHUX e/IeMEHTIB Bigar0Tb BalleHTHI eN1eKTPOHU, 8 aTOMHU
HeMeTaniYHUX efIeMeHTIB MPUELHYIOTb 1X, yTBOPEHHSA XiMIYHOMO 3B'A3KY MiXK aTOMaMu
HeMeTaniYHUX eNeMeHTIB BiAOYBaETbCA NO-iHWOMY. ATOMU He BigAatoTb i HE MPUELHYIOTb
efleKTPOHU B OQHOCTOPOHHbOMY MOPAAKY, @ YTBOPIOKOTb i3 BasIeHTHUX HEeCnapeHnx
€NeKTPOHIB CNifbHI €N1eKTPOHHI Napu B Takin KiNbKOCTI, Lo 3a6e3neyye KOXXHOMY aToMy
3aBepLUeHy 6yA0BY 30BHILLHbOro eHEepPreTUYHOro piBHA. YTBOPEHWUI y TakuiA crnoci6
XiMiYHWUI 3B'AI30K HAa3NBatOTb KOBAIEHTHUM.

3'acoByBaTU OCOGIMBOCTI YTBOPEHHSA LIbOro 3B'A3KY PO3MOYHEMO Ha NPUKaLi MOJIEKYyu
rigporeH xnopugy HCI.

CnepLuy ckafemMo eNleKTPOHHI Ta rpadiyHi eneKTPoHHI GopMynn aToMiB 060X XiMiYHUX
e/1IEMEHTIB.
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Hanénmxkumm go ligporeHy iHepTHUM enemMeHToM € [enii, eneKTpoHHa 060/10HKa aToMa
SIKOrO CK/1afaeTbCs 3 BOX eNeKTPOHIB. OTxe, [aporeHy 4OCTaTHbO YTBOPUTU OOHY
crninbHy 3 XJIOPOM eN1eKTPOHHY Napy, abun JOCArTU 3aBEPLLUEHOCTI EHEPreTUYHOro PiBHSA
(man. 9).

H-) +(-Cl:) —(H{:CI:

Man. 9. Mopenb yTBOPEHHS1 MOJIEKYJIN FiApPOreH xnopuay

30BHILUHbOMY EHEPreTMYHOMY PiBHIO aTOMa X/I0py He BUCTa4yae OQHOro eNleKTpoHa, abu
MaTu OAHAKOBY €N1eKTPOHHY KOHIrypauito 3 Hanbam)K4MM A0 HbOro iHEPTHUM XiMIYHUM
efieMeHToM AproHomMm. Maroumn no ogHOMY HecnapeHoMy eneKTpoHyY, aToM [igporeHy 1
aToM Xnopy YyTBOPOKOTb CrifibHY eNeKTPOHHY napy i B TaKui CrocCi6 iXHi 30BHiLUHI
eHepreTUYHi piBHi CTaloTb 3aBEPLUEHUMMU.

KoBaneHTHMI XiMiYHWH 3B'A30K — Lj€ XIMIYHWUI 3B'A30K, yTBOPEHWUI 3aBASKN TOMY, LLJO ABa
aTtoma pob6nsTh CriflbHUMM napy (napu) BaseHTHUX eN1eKTPOHIB Y KiflbKOCTI, HEOBXigHI iM
/151 3aBEPLUEHHS 30BHILLHIX eHEePreTUYHUX PIiBHIB.

YTBOpPEHHS CNifIbHUX ENEKTPOHHUX Nap BifOyBaeTbCs 3 BUAiINEHHAM eHepril. Lie
eHepreTUYHO BUFiAHO, OCKINIbKM MOsieKyna 6ifibll eHEPreTUYHO CTilKa, HiXK MOOANHOKNN
aTtoMm. LLlo6 3pyiHyBaTh KOBaNIeHTHUN 3B'A30K, HEOOXIAHO 3aTPaTUTM CTINIbKM X eHepril,
CKiNbKW 1T BUAINMMAOCA Nif Yyac yTBOPEHHS XiMIYHOIO 3B'A3KY.

BUOWN KOBAJIEHTHOI'O 3B'A3KY. Big yTBOpPEHHS CMifibHUX eNeKTPOHHUX Nap BUHUKAE
061acCTb 3 BiJHOCHO BUCOKOK €IEKTPOHHOK MYCTUHOKO 1 MiDK HEHO Ta aTOMHUMMU
LeHTpaMu JitoTb CUNN NPUTAraHHA. AKLWO MoseKya yTBOpeHa aToMaMn eflieMeHTIB 3



OAHAKOBUM 3HAY€HHSIM e/IeKTPOHEeraTMBHOCTI, TO e1eKTPOHHA ryCTUHAa ChifbHOI napwu
€NeKTPOHIB He 3MilyeTbCA B 6iK OQHOr0 3 HUX, 60 KOXXEH aTOM Jli€ Ha Hel 3 0fHaKOBOO
cunoto. Takuii KOBaNeHTHUI 3B'A30K Ha3NBatOTb HEMONISPHUM.

KoBaneHTHMI HenonsipHni 3B'A30K — Lj€ 3B'A30K, ¥ IKOro CrisibHa rnapa e/1eKTPOHIB
JI0KaizoBaHa CUMETPUYHO BiHOCHO LIEHTPIB 060X aTOMIB.

NoBepHeMocs [0 BXe po3rnsHyTol 6yaoBu aToMiB lMigporeny i Xnopy, wob s'acysaTtu
XiMiYHMI 3B'AA30K Y IBOXaTOMHUX MOJieKynax npocTux peyoBuH BogHto H, i xnopy Cl,.
PosrnsHeMo enekTpoHHi GOpMynn MOMEKYS LUX PEYOBUH:

CER T
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BoHu cBifguyaTb NPo YyTBOPEHHSI KOBASIEHTHOIO HEMOJIAPHOIO 3B'A3KY.

EnekTpoHHa popmyna MmoneKynu — Lje 3annc ckaagy pe4oB1HU 3a JOMOMOIroro CUMBOJIIB
XIMIYHUX €/IeMEHTIB | Kpariok, Lo MNo3HayaroTb eJIeKTPOHU 30BHILLHbOIro eHEPreTu4YHoro
PIiBHS.

AKLLO XX KOBaNleHTHUI 3B'A30K YTBOPKOKOTb aTOMU 3 Pi3HOK eNeKTPOHEraTuBHICTHO, TO
MMOBIPHICTb NepebyBaHHS €NEKTPOHIB XiMIYHOrO 3B'A3KY N06/IM3Y 3B'A3aHMX aTOMIB byae
pidHo. [nA 6inblu eneKTpoHeraTMBHOIO atomMa BoHa binbLua. | ue nokasaHo Ha CxeMi
YTBOPEHHS KOBAJIEHTHOMO 3B'A3KY B MOJieKyni rigporeH xnopugy (man. 9).

* CKopucTanTecb 3Ha4YeHHSIMU efIeKTpoHeraTuBHoCTI [igporeHy i Xaopy, wob nosscHUTH
3MiLLeHHS eJIeKTPOHHOI rnapy B MOJIEKY/i FiAPOreH xaopuay.

KoBasneHTHuUII 3B'A30K, yTBOPEHUI aTOMaMu Pi3HNX €JIEMEHTIB, ¥ SKOMY PO3ogis
€J1eKTPOHHOI TYCTUHU CrisIbHOI €/1EKTPOHHOI napy € HECUMMETPUYHUM BiHOCHO LIEHTPIB 060X
aToMiB, Ha3MBa€ETHCS MOJIIPHUM KOBaJIEHTHUM 3B’I3KOM.

YTBOPEHHS CMNiNlbHUX €NEKTPOHHUX Nap BiAOYBaAETbCA 3 HECMAPEHMUX EIEKTPOHIB.
KinbKicTb ix MOXke 36inblUyBaTUCA 3aBAAKM Nepexody aToMa y 36yA)KeHUI CTaH.

3anexHo Bif, KiNbKOCTi eNeKTPOHHUX Nnap, AKi CTaroTb CriJibHUMK A1 CNOJSTyYEHUX aTOMIB,
KOBaNEHTHI 3B'A3KM MOXYTb 6yTU OAMHAPHUMW, NOABINHUMU Ta MNOTPINHUMMU.

MNpuknagoM oANHAPHOro 3B'A3KY B MOJIEKYlax HEOPraHiYHUX PeYOBUH € 3B'AI30K aTOMIB
[iaporeHy B Monekyni BogHo H - H; noaBinHoro — atomiB OkcureHy B Monekysi KUCHio O =
O; noTpinHoro — atomiB HiTporeHy B Mmonekyni azoty N = N.

* [puragavite ognHapHi KoOBaseHTHI 3B'A3Kn aToMiB Kap60OHy B asikaHax, NoABiViHI B aflKeHaXx i
MOTPINHI B asIKiHax.

JOHOPHO-AKLEMNTOPHUA MEXAHI3M YTBOPEHHS KOBAJIEHTHOIO

3B'A3KY. Po3rnssHemMo 1MOro yTBOpeHHs Ha Nnpuknagi katioHa amoHito NH*,, a gnsa yboro
BUMKOHAEMO creplly AeMOHCTpaUinHmMi gocnig. OnonocHeMo oHy Y4CTO BUMUTY KOnby
KOHL,EHTPOBaHMM PO34YMHOM aMOHiaKy, iHLY — KOHLEHTPOBAHOK XJIOPUAHOK KMCIIOTOK
(man. 10, a, Ha c. 34). 3'egHaeMo OTBOPM KON6, ik NOKasaHo Ha MantoHky 10, 6, Ha c. 34.
CnocTepiraTUMeMo, L0 KON6U MOYMHAKOTb Y BEPXHiX CBOIX YaCTUHAX 3anoBHOBATUCSA
6iNMM «aAUMOM». Takuin BUrNs A MaroTb APi6GHI KpucTanuky coni amoHin xnopuay NH,Cl —



NPOAYKTY peakuil Cnofy4YeHHs LMX ABOX JIETKUX CNOJTYK HEMETaniYHUX e/IleMeHTIB 3
liaporeHoMm.

NH, + HCI = NH,CI (amoHii xnopupg)

Man. 10. Bsaemogiss aMoHiaKy 3 rigporeH xJ0puaoM: a — Konbu 3 peareHTamu; 6 —
YTBOPEHHS aMOHil X/Iopuay

Y peakuii KaTioH [igporeHy, yTBOpeHUn yHacnigokK gucouiauii XnopuaHoi KUCIoTH,
npueaHaBcA A0 MOJIEKYSIN aMOHiaKy 1 YTBOPUBCA aMOHin-kaTioH NH..

NH, + H* + Cl = NH+, + CI-

AMOHIl-KaTioH — Le ogHO3apsAHMI NO3NTUBHUY WoH NH', Lo yTBOPHOETLCS BHACIA0K
npuegHaHHA [igporeH-kaTioHy 40 MOJIeKYJIn aMOHiakKy.

YTBOpPEHHA aMOHii-KaTioHy BiAbyBaeTbCA 3a JONMOMOrOK KOBafIeHTHOMO 3B'A3KY, ane Noro
MexaHi3M 0co6nBUIN — LOHOPHO-aKLEeNTOPHUNA. LLLo6 3p0o3yMiTh Lie MexaHism,
PO3rnAHEeMO efleKTPOHHY GOpPMYsy MOSIEKY/I aMOHiaKy:

H:N:H
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AK cBiAUMTb enekTpoHHa hopMyna, 3a paxyHOK TPbOX HecrnapeHux enekTpoHiB HiTporeH
YTBOPUB TPW KOBANEHTHI NOMAPHI 3B'A3KN 3 TpbOMa atoMamu lligporeHy. Yci atomu
MOJ1EKYIN aMOHiaKy AOCAr/IN 3aBepLUEHHA 30BHILIHIX eHepreTUMYyHUX piBHiB. B atoma
HiTporeHy BiH cknlagaeTbCA 3 BOCbMU €/IeKTPOHIB, y aTOMIB [igporeHy — 3 ABOX.

EnekTpoHeraTtusHicTb lNigporeHy gopisHtoe 2,1; HitporeHy — 3,5. TOMy CniflbHi €N1eKTPOHHI
napv 3MmileHi go 6inblu enekTpoHeraTuBHOro HitporeHy. LIMM NosACHIOETbCA NOMSAPHICTb
YTBOPEHNX KOBasleHTHUX 3B'A3KIB.

3BepHITb yBary, LWo cepef YoTUPbOX e/IEKTPOHHUX Nap aTomMa HiTporeHy B Monekyni
aMOHiaKy ofiHa € 0CO6/IMBOIO B TOMY CEHCI, L0 YTBOPEHA He BHACNiAOK B3aEMO/IT 3
aToMoM ligporeHy. 3a NOXOAXXeHHAM — Le Ti ABa cnapeHi S-eNeKTPOHU 30BHILLUHbOIO
eHepreTMYHOro piBHA atoma HiTporeHy, Lo € B HbOro Ha 2s-nipiBHi:



KaTioH lNgporeHy H, L0 yTBOPKOETLCA BHACNIAOK e/IeKTPONITUYHOI gucouialii rigporeH
XI0pUay B PO3UMHI, MAE BiNlbHY eIeKTPOHHY Op6iTasib]. 3a paxyHok Hei Ta BilbHOI
€NeKTPOHHOI napu HiTporeHy yTBOPIOETBCS 1€ OJIMH KOBAJEHTHHIA 3B'130K. Y HOro yTBOPEHHI
HiTporeH BUCTYIHMB JTOHOPOM €JIEKTPOHIB (HagaB CBOIO BiJIbHY €N1eKTPOHHY Nnapy KaTioHy
rigporeHy), a kaTioH liaporeHy cTaB akLenTopoMm — ii npuiiMadyeM. YTBOpUBCS KaTioH
amoHito (Man. 11).
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H aKenTop
ACHOP NH,

Man. 11. YTBOopeHHs KaTioHa aMoHito NH-,

AK BUAHO 3 MantoHka 11, y KaTioOHi aMOHit0 YOTUPU KOBAJNIEHTHI 3B'I3KM, 3 IKUX TpU
YTBOpPEHi CriflbHUMM eNeKTPOHHUMW Napamu, a OAMH — 3a AJOHOPHO-aKLENTOPHUM
MexaHi3MOM.

KoBaneHTHuUII 3B'A30K MOXXe BUHMKATU MiXK JBOMa aTOMaMu, OAMH 3 AKX Mae napy
€JIEKTPOHIB, a APYyrni — BakaHTHY (He3aroBHeHy eIeKTpoHaMu) op6iTasb. Takui MexaHiam
YTBOPEHHSI KOBaJIEHTHOIO 3B'A3KY Ha3MBa€eTbCS JOHOPHO-aKLeMTOPHUM. ATOM, SIKWIA Hajae
BN1acHy (BislbHy) eN1eKTPOHHY napy, Ha3uBaeTbCsl ZOHOPOM, @ aTOM, SIKUIi Ma€ BislbHY
opbiTasib, Ha3NBarOThb aKLernTOPOM.

Mpo xiMiyHi peakuil, y SKux BiabyBaeTbCA YTBOPEHHS KaTiOHa aMOHitO, BM fii3HAETECH
6inbLue B TeMi 4.

BOAHEBWMN 3B'A30K. O3HaitloMTeChb 3 yTBOPEHHSIM BOJHEBOMO 3B'S3KY MiXK MOJIeKynamu
Boau (Man. 12) Ta Mmonekynamu cnmptis (Man. 13 Ha c. 36).
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Man. 12. Cxema yTBOpEHHsi BOGHEBOIrO 3B'A3KY MiXX MOJIEKy/laMUu BoAM
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Man. 13. Mogenb yTBOpeHHsi BOAHEBOr0 3B'I3KY M)XK MONIeKy/laMU MeTaHony

BogHeBuii 3B'A30K — Lje 3B'A30K Mi>k aTOMOM [igporeHy, Lo 3B'A3aHui 3 CUJIbHO
enekTpoHeratusHuM atomoM (F, O, N) i Mae 4aCTKOBO NMO3UTUBHWI 3apsf, W iHLLIUM
esieKTpoHeratTuBHUM atoMoM (®nyopy F, OkeureHy O, HitporeHy N) yiei un iHLoOT Moniekynu.

B 060x npuknagax po3risiHyTO MiXXMOJSIEKYNSIPHUIA BOOAHEBUM 3B'A30K. ICHYE TaKoX
BHYTPiLUHbOMONEKYNAPHUIA BOAHEBUM 3B'AA30K, KU 3abe3neuye «3B'A3yBaHHS» OKPEMUX
YaCTWUH OAHIEI MONeKynn. BHYTpilLHbOMONEKYNAPHUI 3B'A30K iCHYE B 6iNKOBUX
MoJieKynax, HUM 3yMOBJIeHa IXHsi BTOPMHHA CTPYKTypa (Man. 14). YTBOpeHHS noaBiiHol
cnipani JHK yacTkoBo BigbyBaeTbCsl 3aBASAKM BOAHEBMM 3B'A3KaM.

Man. 14. MNpuknap, BTOPUHHOI CTPYKTYpHM 6inkis

BogHeBuMI 3B'A30K CNabKilWnin 3a MOHHWI | KOBaNeHTHWUI, ane BiH Bifirpae BaXJnBy posb y
disionoriyHmx i 6ioxiMiyHMX Npouecax, Wo BiAbyBatoTbCA B OpraHiamax.



