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ivmvqwbK eÜb 

CHEMICAL BONDING 

 

f~wgKv (Introduction)  

†gŠ‡ji cigvYyi MVb, B‡jKUªb web¨vm, ch©vqe„Ë ag©, ch©vq mviwY‡Z wewfbœ †gŠ‡ji Ae ’̄vb Gme Rvbvi ci †gŠj 

m¤ú‡K© AviI †ek wKQy welq Rvbvi cÖ‡qvRb c‡o| †m welq¸‡jv n‡jv 

1. †Kb GKB †gŠ‡ji GKvwaK cigvYy ev wewfbœ †gŠ‡ji cigvYy¸‡jv wb‡R‡`i g‡a¨ hy³ n‡q †hŠM MVb K‡i?

2. AYyi g‡a¨ cigvYy¸‡jv †KbBev G‡K Ac‡ii mv‡_ hy³ nq?

3. AYyi g‡a¨ GKB †gŠ‡ji cigvYy ev wewfbœ †gŠ‡ji cigvYy¸‡jv †h e‡ji cÖfv‡e ci¯ú‡ii mv‡_ Ave× _v‡K,

Zvi cÖK…wZ Kx ai‡bi nq?

4. AYy¸‡jv †KbBev cigvYyi Zyjbvq †ewk ’̄vwqZ¦ AR©b K‡i?

5. †KbBev AYy¸‡jvi AvK…wZ wbw ©̀ó nq?

6. AvqwbK †hŠ‡Mi AYyi g‡a¨ Avqb¸‡jv Kxfv‡e mw¾Z _v‡K?

imvqb we ῭v covi †ÿ‡Î I imvq‡bi g~jZË¡ †evSvi wel‡q G welq¸‡jv LyeB ¸iæZ¦c~Y©| †gŠ‡ji cigvYyi ci¯ú‡ii 

mv‡_ hy³ nIqvi cÖeYZv I mÿgZv ivmvqwbK eÜ‡bi m„wó K‡i| †Kv‡bv GKwU †gŠ‡ji GKvwaK cigvYy ev wfbœ †gŠ‡ji 

cigvYy wb‡R‡`i g‡a¨ wbẁ ©ó Abycv‡Z hy³ n‡q AYy MVb K‡i| †gŠ‡ji cigvYy¸‡jv GKKfv‡e †_‡K Ae ’̄vb K‡i †h 

eo iƒc aviY K‡i Zv‡K AYy e‡j| cigvYy¸‡jv wbw ©̀ó AvKl©Y ej Øviv AYyi g‡a¨ Ave× _v‡K| cÖK…Zc‡ÿ AYyi g‡a¨ 

GKB RvZxq †gŠ‡ji cigvYy ev wfbœ †gŠ‡ji cigvYy †h AvKl©Y e‡ji cÖfv‡e ci¯ú‡ii mv‡_ Ave× _v‡K, H AvKl©Y 

ejB ivmvqwbK eÜb| 

GB BDwb‡Ui cvVmg~n 

cvV-3.1 : ivmvqwbK eÜb 

cvV-3.2 : mg‡hvRx eÜb I Gi †kÖwYwefvM 

cvV-3.3 : AiweUvjmg~‡ni msKiY 

cvV-3.4 : B‡jKUª‡bi wW‡jvKvjvB‡Rkb 

cvV-3.5 : msKi AiweUv‡ji mv‡_ mg‡hvRx †hŠ‡Mi AvK…wZi m¤úK© 

cvV-3.6 : AYyi AvK…wZ I eÜb †Kv‡Yi Dci gy³ †Rvo B‡jKUª‡bi cÖfve 

cvV-3.7 : mwbœ‡ek mg‡hvRx eÜb 

cvV-3.8 : †cvjvwiwU I †cvjvivqb 

cvV-3.9 : AvšÍtAvYweK AvKl©Y ej 

cvV-3.10 : A‰Re †hŠ‡Mi bvgKiY 
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ivmvqwbK eÜb

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 ivmvqwbK eÜ‡bi KviY e¨vL¨v Ki‡Z cvi‡eb|

 †gŠ‡ji ivmvqwbK eÜ‡bi cÖ‡qvRbxqZv e¨vL¨v Ki‡Z cvi‡eb|

 AvqwbK eÜ‡bi e¨vL¨v Ki‡Z cvi‡eb|

gyL¨ kã w ’̄wZkw³, ’̄vwqZ¡, AóK m~Î, B‡jKUªb †Rvo| 

ivmvqwbK eÜ‡bi KviY (Cause of chemical bond) 
ivmvqwbK eÜb MV‡bi KviY¸‡jv wb‡P Av‡jvPbv Kiv n‡jv: 

(K) wbw®Œq M¨v‡mi MVb KvVv‡gv jv‡fi Rb¨ (Tendency of acquire electronic configuration of inert gas) 
He, Ne, Ar, Kr, Xe, I Rn G †gŠj KqwU ch©v‡q mviwYi 18 Zg MÖæ‡ci †gŠj| Giv ch©vq ZvwjKvi wbw®Œq †gŠj wnmv‡e 

cwiwPZ| †gŠj¸‡jvi B‡jKUªb web¨vm 

18 Zg MÖæ‡ci †gŠj cvigvYweK msÁv B‡jKUªb web¨vm 

He 2 1s2 
Ne 10 1s22s22p6 
Ar 18 1s22s22p63s23p6 
Kr 36 1s22s22p63s23p63d104s24p6 
Xe 54 1s22s22p63p63d104s24p64d105s25p6 
Rn 86 1s22s22p63s23p63d104s24p64d104f145s25p65d106s26p6 

G B‡jKUªb web¨vm †_‡K †`Lv hvq He wfbœ evwK me †gŠj¸‡jvi †hvR¨Zv Í̄‡ii B‡jKUªb web¨vm ns2np6
| GLv‡b n = 2, 3, 

4, 5, 6, A_©vr †hvR¨Zv Í̄i B‡jKUªb Øviv AóK c~Y©| †hvR¨Zv Í̄i AóK c~Y© _vKvq ivmvqwbKfv‡e Giv mvaviYZ wbw®Œq I 

AwaK myw ’̄Z| G †gŠj¸‡jv Qvov Ab¨vb¨ †gŠ‡ji cigvYy¸‡jvi †hvR¨Zv Í̄i B‡jKUªb Øviv AóK c~Y© _v‡K bv| †gŠ‡ji 

cigvYy¸‡jv wb‡R‡`i g‡a¨ hy³ nq wbw®Œq †gŠ‡ji cigvYyi evB‡ii K‡ÿi B‡jKUªb web¨vm jvf Kivi Rb¨| †gŠwjK AYy I 

†hŠwMK AYyi MV‡bi gva¨‡g †gŠj G KvRwU m¤úbœœ K‡i| 

(L) me©wb¤œ kw³ jvf Kivi Rb¨ (Tendency to acquire lowest energy) 
e Í̄yRM‡Zi mvaviY wbqg Abyhvqx me ai‡bi wm‡÷g Zvi wbR¯̂ w ’̄wZkw³‡K Kwg‡q ’̄vwqZ¦ jvf Kivi †Póv K‡i| AYy ’̄vwqZ¦ 

jvf Kivi Rb¨ cvi¯úwiK AvKl©Y ej †e‡o hvq| AYyi ga¨Kvi AvKl©Y e‡ji e„w× GwUi ga¨Kvi kw³i gvb‡K Kwg‡q 

†`q| AYyi ga¨Kvi G kw³i gvb hZ K‡g hvq AYyi ’̄vwqZ¦ ZZ †e‡o hvq| cixÿv K‡i †`Lv †Mj †h, nvB‡Wªv‡Rb 

cigvYy¸‡jv Øviv hLb 1 †gvj nvB‡Wªv‡Rb Drcbœ Kiv nq ZLb 433 kJ kw³ †ewi‡q hvq| nvB‡Wªv‡Rb cigvYy A‡cÿv Gi 

AYy‡Z kw³ A‡bK Kg _v‡K| nvB‡Wªv‡Rb cigvYy A‡cÿv nvB‡Wªv‡Rb AYy AwaK ’̄vqx| wbw®Œq †gŠj wfbœ Ab¨vb¨ †gŠ‡ji 

cigvYy¸‡jv ¯̂vaxbfv‡e _vK‡Z cv‡i bv wKš‘ G‡`i AYy¸‡jv ¯̂vaxbfv‡e _vK‡Z cv‡i| 

cvV-3.1
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†hvR¨Zvi B‡jKUªbxq ZË¡  

(Electronic theory of valency) 
†hvR¨Zvi B‡jKUªbxq gZev‡`i Dci me©cÖ_g gZ cÖKvk K‡ib weÁvbx wR. Gb. jyBm (G. N. Lewis) I WweøD †Kv‡mj 

(W. Kossel)| cieZ©x mg‡q weÁvbx j¨v½gyi (Lengmuir) GB Z‡Ë¡i ms‡kvab K‡ib| 

(i) †hvR¨Zv B‡jKUªb (Valency electron) : †h †Kv‡bv †gŠ‡ji cigvYyi me©ewnt ’̄ K‡ÿi B‡jKUª‡bi msL¨vi Dci 

†hvR¨Zv wbf©i K‡i| me©ewnt ’̄ K‡ÿi G GK ev GKvwaK B‡jKUªb n‡jv †hvR¨Zv B‡jKUªb| 

(ii) AóK m~Î (Octet rule) : He wfbœ 18 Zg MÖæ‡ci cÖwZwU †gŠ‡ji †hvR¨Zv Í̄‡i B‡jKUª‡bi msL¨v 8wU| He Gi †ÿ‡Î G 

msL¨v  2wU| ch©vq mviwYi 1 †_‡K 17 Zg MÖæ‡ci cÖwZwU †gŠ‡ji †hvR¨Zv Í̄‡i B‡jKUª‡bi msL¨v 1 †_‡K 7 Gi g‡a¨ _v‡K| 

A_©vr 8 Gi Kg| G †gŠj¸‡jv I‡`i me©ewnt ’̄ Í̄‡i B‡jKUªb msL¨v c~Y© K‡i wbw®Œq †gŠj¸‡jvi AYyiƒc B‡jKUªb MVb 

KvVv‡gv jvf Kivi cÖeYZv †`Lvq| †gŠ‡ji cigvYy¸‡jvi me©ewnt ’̄ K‡ÿ 8wU B‡jKUªb c~Y© Kivi cÖwµqv jyB‡mi AóK m~Î 

wnmv‡e cwiwPZ| Z‡e H(1), Li(3), Be(4) I B(5) G PviwU †gŠ‡ji cigvYy¸‡jv wKš‘ He Gi MVb KvVv‡gv cÖvß nq| G 

†gŠ‡ji cigvYy¸‡jv G‡`i me©ewnt ’̄ K‡ÿ 2wU B‡jKUªb jvf Kivi †Póv K‡i (B Gi †ÿ‡Î cÖeYZv Kg)| G B‡jKUªb 

web¨vm jvf Kivi c×wZwU ỳB Gi wbqg ev ˆØZ m~Î bv‡g cwiwPZ| 

AYy‡Z †h †Kvb ỳwU cigvYy †h AvKl©Y e‡ji gva¨‡g ci¯ú‡ii mv‡_ hy³ _v‡K Zv‡K ivmvqwbK eÜb ejv nq| 

MVb cÖK…wZi Dci wbf©i K‡i ivmvqwbK eÜb‡K wb‡¤œv³fv‡e wef³ Kiv hvqt 

(1) Zwor‡hvRx ev AvqwbK eÜb (Ionic bond) (2) mg‡hvRx eÜb (Covalent bond), (3) mwbœ‡ek ev mwbœ‡ek mg‡hvRx eÜb 

(Coordinate bond) Ges (4) avZe eÜb (metallic bond)| G eÜb¸wj QvovI †Kvb †Kvb c`v‡_© nvB‡Wªv‡Rb eÜb 

(Hydrogen bond) Ges mKj c`v‡_© f¨vbWvi Iqvjm ej (Vander Waal's force) bv‡g Av‡iv ỳB cÖKvi AvšÍtAvYweK 

AvKl©Y (Intermolecular attraction) ej m„wó nq| AvšÍtAvYweK AvKl©Y ej me©`vB ivmvqwbK eÜ‡bi Zzjbvq A‡bK ỳe©j 

nq| G Aa¨v‡q ivmvqwbK eÜb m¤úK©xZ Av‡jvPbv‡K mvZwU cv‡V wef³ Kiv n‡q‡Q| 

Zwor‡hvRx eÜb (Ionic bond) 
Zwor‡hvRx eÜ‡bi cÖe³v weÁvbx †Kv‡mj (Kossel)| Zuvi aviYv g‡Z ỳB ev Z‡ZvwaK cigvYy ivmvqwbKfv‡e hy³ nIqvi 

†ÿ‡Î GK ev GKvwaK cigvYy B‡jKUªb `vb K‡i abvZ¥K Avq‡b cwiYZ nq| Drcbœ abvZ¥K Avqb wbKUZg wbw®Œq †gŠ‡ji 

B‡jKUªb MVb KvVv‡gv cÖvß nq| wecixZfv‡e GK ev GKvwaK cigvYy B‡jKUªb‡K MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq| 

Drcbœ FYvZ¥K Avqb wbKUZg wbw®Œq †gŠ‡ji B‡jKUªb MVb KvVv‡gv cÖvß nq| Gfv‡e Drcbœ ỳB ev Z‡ZvwaK abvZ¥K Avqb 

I FYvZ¥K Avq‡bi g‡a¨ wN‡i Zwor AvKl©Y e‡ji gva¨‡g hy³ n‡q †hŠM MVb K‡i| 

ch©vq mviwY‡Z MÖæc 1 ev ÿvi avZy¸‡jvi †hvR¨Zv Í̄‡i 1wU B‡jKUªb, MÖæc 2 ev g„rÿvi avZy¸‡jvi †hvR¨Zv Í̄‡i 2wU Ges 13 Zg 

MÖæ‡ci †gŠ‡ji cigvYyi †hvR¨Zv Í̄‡i 3wU B‡jKUªb eZ©gvb _v‡K| Giv cÖ‡Z¨‡KB Zwor abvZ¥K †gŠj Ges cÖ‡qvRbxq msL¨K 

B‡jKUªb‡K `vb K‡i abvZ¥K Avq‡b cwiYZ nq| G abvZ¥K Avqb¸‡jvi †ÿ‡Î †gŠjwU †h ch©v‡q Ae ’̄vb K‡i wVK Zvi 

c~e©eZ©x ch©v‡qi wbw®Œq †gŠ‡ji MVb KvVv‡gv cÖvß nq| ch©vq ZvwjKvi 15, 16 I 17 Zg MÖæ‡ci †gŠ‡ji †hvR¨Zv Í̄‡i h_vµ‡g 

5, 6 I 7 wU K‡i B‡jKUªb eZ©gvb| G †gŠj¸‡jv cÖ‡qvRbxq msL¨K B‡jKUªb‡K MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq| 

Gfv‡e Drcbœ abvZ¥K Avqb‡K K¨vUvqb I FYvZ¥K Avqb‡K A¨vbvqb ejv nq| Drcbœ wecixZ Avavbhy³ Avqb¸‡jv w ’̄i 

Zwor AvKl©Y e‡ji cÖfv‡e ci¯ú‡ii mv‡_ hy³ n‡q AvqwbK †hŠ‡Mi †Kjvm MVb K‡i| wbKUZg wbw®Œq †gŠ‡ji B‡jKUªb 

MVb cÖvwßi D‡Ï‡k¨ ivmvqwbK wewµqvq AskMÖnYKvix GK ev GKvwaK cigvYyi GK ev GKvwaK B‡jKUªb, Aci GK ev 

GKvwaK cigvYyi me©ewnt ’̄ K‡ÿ ’̄vbvšÍ‡ii d‡j ỳwU wecixZ Zworag©x Avq‡b cwiYZ n‡q w ’̄i Zwor AvKl©Y e‡ji gva¨‡g 

ci¯ú‡ii mv‡_ hy³ n‡q †h eÜb MVb K‡i Zv‡K Zwor‡hvRx ev AvqwbK eÜb e‡j| Drcbœ †hŠM‡K Zwor‡hvRx ev AvqwbK 

†hŠM e‡j| AvqwbK †hŠM MV‡bi mgq †hŠ‡Mi AYyi g‡a¨ †Kv‡bv †gŠ‡ji GKwU cigvYy hZ msL¨K B‡jKUªb `vb ev MÖnY 

K‡i †m msL¨vB n‡jv IB †gŠ‡ji †hvR¨Zv| 

D`vniY¯̂iƒc : NaCl †hŠ‡Mi AYy‡Z Na †gŠ‡ji GKwU cigvYy gvÎ 1wU B‡jKUªb‡K `vb K‡i Na+ Avq‡b cwiYZ nq| Cl cigvYy 

1 wU B‡jKUªb MÖnY K‡i Cl Avq‡b cwiYZ nq| myZivs NaCl †hŠ‡M Na Gi †hvR¨Zv 1 I Cl Gi †hvR¨ZvI 1.  
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MgCl2 †hŠ‡Mi AYy‡Z Mg †gŠ‡ji GKwU cigvYy 2wU B‡jKUªb‡K `vb K‡i Mg2+
 Avq‡b cwiYZ nq| Cl †gŠ‡ji ỳwU 

cigvYyi g‡a¨ cÖ‡Z¨K Cl cigvYy GKwU K‡i B‡jKUªb MÖnY K‡i Cl Avq‡b cwiYZ nq| myZivs MgCl2 †hŠ‡M Mg Gi 

†hvR¨Zv 2 I Cl Gi †hvR¨Zv 1. 
Zwor‡hvRx †hŠ‡Mi D`vniY : 

(i) NaCl Gi †ÿ‡Î 

Na †gŠ‡ji cigvYyi cvigvYweK msL¨v 11| 

Na †gŠ‡ji cigvYyi B‡jKUªb web¨v‡m, Na = 1s22s22p63s1 
Cl †gŠ‡ji cigvYyi cvigvYweK msL¨v 17| 

Cl †gŠ‡ji cigvYyi B‡jKUªb web¨vm, Cl = 1s22s22p63s23p5 
Zwor‡hvRx †hŠM MV‡bi mgq Na cigvYy Gi †hvR¨Zv Í̄i 3q kw³ Í̄‡ii s-B‡jKUªb‡K `vb K‡i| Na cigvYywU Na+

 Avqb 

cwiYZ nq Ges wbw®Œq †gŠj Ne Gi B‡jKUªb MVb cÖvß nq| Cl cigvYy, Na Gi `vb Kiv B‡jKUªb‡K MÖnY K‡i Cl 
Avq‡b cwiYZ nq Ges wbw®Œq †gŠj Ar Gi B‡jKUªb MVb cÖvß nq| Gfv‡e Drcbœ ỳwU wecixZ Avavb hy³ Avqb ỳwU w ’̄i 

Zwor AvKl©Y e‡ji gva¨‡g hy³ n‡q NaCl Zwor‡hvRx †hŠM MVb K‡i| 

  

(ii) MgCl2 Gi †ÿ‡Î 

Mg †gŠ‡ji cigvYyi cvigvYweK msL¨v 12 

Mg †gŠ‡ji cigvYyi B‡jKUªb web¨vm, Mg = 1s22s22p63s2 
Cl †gŠ‡ji cigvYyi cvigvYweK msL¨v 17 

Cl †gŠ‡ji cigvYyi B‡jKUªb web¨vm, Cl = 1s22s22p63s23p5 
Zwor‡hvRx †hŠM MV‡bi mgq Mg cigvYy Gi †hvR¨Zv Í̄‡i 3q kw³ Í̄‡ii ỳwU s B‡jKUªb‡K `vb K‡i| Mg cigvYywU Mg2+

 

Avq‡b cwiYZ nq Ges wbw®Œq †gŠj Ne Gi MVb KvVv‡gv cÖvß nq| ỳwU Cl cigvYy cÖ‡Z¨‡K Mg Gi `vb Kiv B‡jKUªb‡K 

MÖnY K‡i ỳwU Cl Avq‡b cwiYZ nq Ges wbw®Œq †gŠj Ar Gi B‡jKUªb MVb cÖvß nq| Gfv‡e Drcbœ wecixZag©x Avavb 

hy³ Avq‡bi g‡a¨ w ’̄i Zwor AvKl©Y e‡ji gva¨‡g hy³ n‡q MgCl2 Zwor‡hvRx †hŠM MVb K‡i| 

 

(iii) Na2O Gi †ÿ‡Î 

Na †gŠ‡ji cvigvYweK msL¨v 11 Ges Na †gŠ‡ji cigvYyi B‡jKUªb web¨v‡m, Na = 1s22s22p63s1

O †gŠ‡ji cvigvYweK msL¨v 8 Ges O †gŠ‡ji cigvYyi B‡jKUªb web¨vm, O = 1s22s22p4 
Zwor‡hvRx †hŠM MV‡bi mgq ỳwU Na cigvYyi cÖ‡Z¨‡K Gi †hvR¨Zv¯Íi 3q kw³ Í̄‡ii s-B‡jKUªb‡K `vb K‡i ỳwU Na+

 

Avq‡b cwiYZ nq| Na+ 
Avqb wbw®Œq †gŠj Ne Gi MVb cÖvß nq| GKwU O cigvYy, ỳwU Na cigvYyi `vb Kiv ỳwU 

B‡jKUªb MÖnY K‡i O2
 Avq‡b cwiYZ nq Ges G‡ÿ‡ÎI wbw®Œq †gŠj Ne Gi MVb cÖvß nq| Drcbœ ỳwU Na+

 Avqb I 

GKwU O2 
Avqb w`‡q Zwor AvKl©Y e‡ji gva¨‡g hy³ n‡q Na2O Zwor‡hvRx †hŠM MVb K‡i| 

Na

+  
2Na+ 

2,8 +
 O

2
ev, Na2O O2,8,1

 Na 
2,8,1

 

GKBfv‡e CaCl2, MgO, Ca3N2, CaO, Al2O3, Mg3N2, cÖf…wZ Zwor‡hvRx †hŠM MwVZ nq| 

Mg 


+

Cl
2,8,7  Mg2+ 

2,8 

+ 2  Cl


ev, Cl
    

Mg
2+
+Cl


 

Cl
2,8,7

+
2,8,82,8,2

+Na   Cl  Na+ + Cl 
ev,Na+Cl ev, NaCl

2,8,1  2,8  2,8,7 2,8,8 

ev, MgCl2
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Zwor‡hvRx eÜb MV‡bi kZ© 

i. †hvR¨Zv Í̄‡i B‡jKUªb msL¨v : †h cigvYywU B‡jKUªb `vb K‡i abvZ¥K Avqb Z_v K¨vUvq‡b cwiYZ nq Gi †hvR¨Zv Í̄‡i

B‡jKUªb msL¨v 1, 2 ev 3 nIqv PvB| wecixZfv‡e †h cigvYywU B‡jKUªb MÖnY K‡i FYvZ¥K Avqb Z_v A¨vbvq‡b

cwiYZ nq Gi †hvR¨Zv Í̄‡i B‡jKUªb msL¨v 5, 6 ev 7 nIqv PvB|

ii. AvqwbKiY wefe : †h cigvYywU B‡jKUªb `vb K‡i abvZ¥K Avq‡b cwiYZ nq Gi AvqwbKiY wef‡ei gvb LyeB Kg

nIqv cÖ‡qvRb| wecixZfv‡e †h cigvYywU B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq Gi AvqwbKiY wef‡ei gvb

Lye †ewk nIqv cÖ‡qvRb|

iii. Zwor FYvZ¥KZv : abvZ¥K Avq‡b cwiYZ nIqv cigvYyi Zwor FYvZ¥KZvi gvb Lye Kg Ges FYvZ¥K Avq‡b cwiYZ

nIqv cigvYyi Zwor FYvZ¥KZvi gvb Lye †ewk nIqv cÖ‡qvRb|

iv. cigvYyi AvKvi : †h cigvYywU B‡jKUªb `vb K‡i abvZ¥K Avq‡b cwiYZ n‡e Zvi AvKvi eo nIqv cÖ‡qvRb| cigvYyi

AvKvi eo n‡j †hvR¨Zv Í̄‡ii B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y e‡ji cÖfve Kg nq| G Kvi‡Y cigvYywU Lye

mn‡RB B‡jKUªb `vb K‡i abvZ¥K Avq‡b cwiYZ nq| †h cigvYywU B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq

Zvi AvKvi †QvU nIqv cÖ‡qvRb| AvKvi †QvU nIqvi Kvi‡Y †hvR¨Zv Í̄‡ii B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y ej

AwaK gvÎvq Kvh©Ki nq| d‡j cigvYywU Lye mn‡RB B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq Ges FYvZ¥K

AvqbwU ’̄vqx nq|

v. Avqb¸‡jvi Avav‡bi gvb : Zwor‡hvRx †hŠ‡M eZ©gvb abvZ¥K Avqb Kg abvZ¥K Avavbhy³ I FYvZ¥K Avqb Kg

FYvZ¥K Avavbhy³ n‡j eÜb MVb ’̄vqx nq| abvZ¥K Avq‡bi Avav‡bi gvb Kg n‡j cigvYy †_‡K `vb Kiv B‡jKUªb

abvZ¥K Avq‡bi w`‡K wd‡i Avmvi cÖeYZv Kg nq| Avevi FYvZ¥K Avq‡bi Avavb Kg n‡j cigvYy Øviv MÖnY Kiv

B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y e‡ji cÖfve †ewk nq| cigvYy Øviv MÖnY Kiv B‡jKUªb FYvZ¥K Avqb †_‡K

AcmvwiZ n‡Z cv‡i bv| G Kvi‡Y abvZ¥K I FYvZ¥K Avqb ỳwUB †ewk ’̄vqx nq|

vi. j¨vwUm kw³ : Zwor‡hvRx †hŠM MV‡bi mgq j¨vwUm kw³i gvb †ewk nIqv cÖ‡qvRb| j¨vwUm kw³i gvb hZ †ewk nq

Zwor‡hvRx eÜbwU ZZ my „̀p nq| M¨vmxq Ae ’̄vq K¨vUvqb I A¨vbvqb †_‡K 1 †gvj cwigvY Zwor‡hvRx †Kjvm MV‡bi

†ÿ‡Î †h cwigvY kw³ wbM©Z nq Zv‡K Zwor‡hvRx †hŠ‡Mi j¨vwUm kw³ ejv nq|

wkÿv_©xi KvR 

1| K¨vjwmqvg †K¬vivBW (CaCl2) AYyi jyBm we› ỳ MVb wPÎ G‡K †`Lvb| 

2| MgO AYy jyBm we› ỳ MVb G‡K †`Lvb| 

3| BCl3 I PCl5 AYyi we› ỳ MVb KvVv‡gv wj‡L AóK m~‡Îi mxgve×Zv e¨vL¨v Kiæb| 

mvi-ms‡ÿc : 

 †hvR¨Zv B‡jKUªb : †Kv‡bv †gŠ‡ji cigvYyi me©ewnt ’̄ K‡ÿi B‡jKUª‡bi msL¨vi Dci †hvR¨Zv wbf©i K‡i|

me©ewnt ’̄ K‡ÿi G GK ev GKvwaK B‡jKUªb n‡jv †hvR¨Zv B‡jKUªb|

 AóK m~Î : †gŠj¸‡jv I‡`i me©ewnt ’̄ Í̄‡i B‡jKUªb msL¨v c~Y© K‡i wbw®Œq †gŠj¸‡jvi AYyiƒc B‡jKUªb MVb KvVv‡gv

jvf Kivi cÖeYZv †`Lvq| †gŠ‡ji cigvYy¸‡jvi me©ewnt ’̄ K‡ÿ 8wU B‡jKUªb c~Y© Kivi cÖwµqv jyB‡mi AóK m~Î

wnmv‡e cwiwPZ| Z‡e H(1), Li(3), Be(4) I B(5) G PviwU †gŠ‡ji cigvYy¸‡jv wKš‘ He Gi MVb KvVv‡gv cÖvß

nq|

 jyBm we› ỳ MVb : GKB †gŠ‡ji cigvYyi g‡a¨ hLb B‡jKUª‡bi †kqvi nq ZLb cÖwZwU B‡jKUªb‡K we› ỳ ev WU ()
wP‡ýi gva¨‡g cÖKvk Kiv nq| G‡K jyBm we› ỳ MVb e‡j|

 AvqwbK eÜb : wbKUZg wbw®Œq †gŠ‡ji B‡jKUªb MVb KvVv‡gv jv‡fi D‡Ï‡k¨ ivmvqwbK wewµqvq AskMÖnYKvix

cigvYy¸‡jvi g‡a¨ B‡jKUªb `vb I MÖn‡Yi d‡j Drcbœ wecixZag©x Avq‡bi g‡a¨ w ’̄i Zwor AvKl©Y e‡ji gva¨‡g †h

eÜb MwVZ nq, Zv‡K Zwor‡hvRx eÜb ev AvqwbK eÜb e‡j|
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cv‡VvËi g~j¨vqb-3.1 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †Kvb Avq‡bi AvKvi ÿz ª̀Zg? 

(K) Na+
 (L) Mg2+

 

(M) Al3+
 (N) O2

 

2| †KvbwU AvqwbK †hŠM? 

(K) CsCl (L) HCl(g) 
(M) CCl4 (N) BF3 

3| AvqwbK eÜb KLb MwVZ nq? 

(K) ỳwU cigvYyi g‡a¨ B‡jKUª‡bi †kqvi N‡U 

(L) ỳwU cigvYyi g‡a¨ †cÖvU‡bi Av`vb-cÖ̀ vb N‡U 

(M) GKwU cigvYy B‡jKUªb `vb K‡i Ges Aci cigvYywU B‡jKUªb MÖnY K‡i 

(N) ỳwU †gŠ‡ji cigvYy ci¯ú‡ii mv‡_ B‡jKUªb wewbgq K‡i 

4| AvqwbK †hŠ‡Mi eÜb kw³ wbf©i K‡i 

i. wecixZ ag©x Avq‡bi AvKvi

ii. wecixZ ag©x Avq‡bi PvR©

iii. AvqbxKiY kw³ I B‡jKUªb Avmw³ Gi gv‡bi Dci

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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mg‡hvRx eÜb I Gi †kÖwYwefvM 

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 cigvYyi †hvR¨Zv Í̄i I †hvR¨Zv B‡jKUªb m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb|

 AiweUv‡ji Awaµgb eY©bv Ki‡Z cvi‡eb|

 wmMgv eÜb I cvB eÜ‡bi e¨vL¨v Ki‡Z cvi‡eb|

 †cvjvwiwU I †cvjvivq‡bi e¨vL¨v w`‡Z cvi‡eb|

gyL¨ kã 

†hvR¨Zv B‡jKUªb, wmMgv eÜb, cvBeÜb, AiweUv‡ji AwaµgY| 

mg‡hvRx eÜb (Covalent Bond) 
1916 wLª÷v‡ã weÁvbx wR.Gb. jyBm (G. N. Lewis) me©cÖ_g mg‡hvRx eÜb m¤ú‡K© aviYv †`b| wZwb cȪ Íve 

K‡ib, †gŠ‡ji g‡a¨ Zwor FYvZ¥KZv gv‡bi cv_©K¨ Lye Kg ev mgvb ev cÖvq mgvb n‡j B‡jKUªb `vb I MÖn‡Yi gva¨‡g 

AvqwbK eÜb MwVZ nq bv| Zuvi aviYv g‡Z, mgvb ev cÖvq mgvb Zwor FYvZ¥KZv m¤úbœ GKB †gŠ‡ji ỳwU cigvYy Zv‡`i 

wbR wbR me© ewn ’̄ kw³ Í̄‡ii mgvb msL¨K we‡Rvo B‡jKUªb Øviv GK ev GKvwaK B‡jKUªb †Rv‡oi m„wó K‡i| Dfq cigvYy 

Øviv mgfv‡e e¨eüZ G B‡jKUªb †Rvo ev †Rvo¸‡jvi gva¨‡g ivmvqwbK eÜb MwVZ nq| Gfv‡e MwVZ ivmvqwbK eÜb‡K 

mg‡hvRx eÜb ejv nq| 

ỳwU GKB ev wfbœ †gŠ‡ji cigvYy ỳwU †_‡K GKwU K‡i †gvU ỳwU we‡Rvo ev AhyM¥ I wecixZ N~Y©b-wewkó B‡jKUªb Øviv 

GKwU mg‡hvRx eÜb MwVZ nq| ỳwU wecixZ N~Y©b wewkó B‡jKUªb ỳwUi g‡a¨ m„ó Zwor Pz¤̂Kxq AvKl©Y ejB mg‡hvRx eÜb 

MV‡bi †ÿ‡Î gyL¨ f‚wgKv iv‡L| D`vniY : A I B †gŠ‡ji cigvYy ci¯ú‡ii g‡a¨ ỳwU B‡jKUªb †kqvi K‡i Kxfv‡e GKwU 

A  B mg‡hvRx eÜb MVb K‡i Zv wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv| 

A  +  B ev, A  B ev, A  B (  I  wPý-B‡jKUª‡bi cÖZxK wnmv‡e aiv n‡q‡Q|) A †gŠ‡ji cigvYy wbDwK¬qvm B 

†gŠ‡ji cigvYyi B‡jKUªb‡K AvKl©Y K‡i| wecixZfv‡e B †gŠ‡ji cigvYyi wbDwK¬qvm A †gŠ‡ji cigvYyi B‡jKUªb‡K 

mgvbfv‡e AvKl©Y K‡i| Dfq wbDwK¬qv‡mi AvKl©Y e‡ji cÖfv‡e B‡jKUªb ỳwUi GKmv‡_ N~Y©‡bi d‡j wbDwK¬qvm ỳwUi g‡a¨ 

†gŠ‡ji B‡jKUªb Nb‡Z¡i D‡jøL‡hvM¨ e„w× N‡U| FYvZ¥K Avavbhy³ B‡jKUª‡bi Nb‡Z¡i G ai‡bi e„w× NwU‡q cigvYy ỳwUi 

g‡a¨ mg‡hvRx eÜ‡bi m„wó nq Ges B‡jKUªb †RvowU A I B cigvYy ỳwUi wbDwK¬qv‡mi gvSvgvwS myweavRbKfv‡e Ae ’̄vb 

K‡i| 

ivmvqwbK wewµqvq AskMÖnYKvix GKB †gŠ‡ji cigvYy ev wfbœ †gŠ‡ji cigvYy ỳwUi wbR wbR †hvR¨Zv Í̄i †_‡K 

mgvbmsL¨K we‡Rvo B‡jKUªb Øviv GK ev GKvwaK B‡jKUªb †Rvo MwVZ nq| G ai‡bi B‡jKUªb †Rvo cigvYyØ‡qi 

wbDwK¬qvm Øviv mgvbfv‡e e¨eüZ n‡q cigvYy ỳwU †h ivmvqwbK eÜb m„wó K‡i Zv‡K mg‡hvRx eÜb e‡j| †hgb H2, N2, 
O2, Cl2, NH3, H2O, CH4 cÖf…wZ mg‡hvRx eÜ‡bi gva¨‡g MwVZ AYy| 

mg‡hvRx eÜ‡bi cÖKvi‡f` (Types of Covalent Bond) 
mg‡hvRx eÜ‡bi msL¨vi Dci wfwË K‡i mg‡hvRx eÜb wZb cÖKv‡ii nq| h_v : (i) mg‡hvRx GKK eÜb, (ii) mg‡hvRx wØ-

eÜb, (iii) mg‡hvRx wÎ-eÜb| 

(i) mg‡hvRx GKK eÜb : mg‡hvRx eÜ‡b AskMÖnYKvix ỳwU cigvYyi cÖ‡Z¨KwU †_‡K GKwU K‡i B‡jKUªb eÜ‡b AskMÖnY 

K‡i GKwU B‡jKUªb †Rvo m„wó K‡i| G B‡jKUªb †Rvo mg‡hvRx GKK eÜb MVb K‡i Ges G‡K Ò Ó wPý Øviv cÖKvk 

Kiv nq| †hgb H2 AYy (H H), F2 AYy (F F), Cl2 AYy (Cl Cl), Br2 AYy (Br Br) BZ¨vw`| 

H2 AYyi MVb : H-cigvYyi cvigvYweK msL¨v 1, H-cigvYy‡Z GKwU gvÎ B‡jKUªb eZ©gvb| Gi B‡jKUªb web¨vm, 

H(1) = 1s1 
 1s 

+

 
 

 

 
    

cvV-3.2
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ỳwU H cigvYy Zv‡`i 1s cvigvYweK AiweUv‡ji AhyM¥ B‡jKUªb‡K ci¯úi ci¯ú‡ii mv‡_ wecixZ w¯ú‡b †kqvi K‡i| G 

ỳwU AhyM¥ I wecixZ N~Y©b wewkó B‡jKUªb Øviv mg‡hvRx GKK eÜb MwVZ nq| 

H  +  H      

 

H  H     ev,

 

H H     ev H2. 
ỳwU wecixZ N~Y©b

 

wewkó B‡jKUªb ỳwUi ga¨Kvi m„ó Zwor Pz¤̂Kxq AvKl©Y ejB mg‡hvRx GKK eÜb MV‡b mnvqZv K‡i| 

(ii) mg‡hvRx wØeÜb : hLb eÜ‡b AskMÖnYKvix ỳwU cigvYyi cÖ‡Z¨KwU †_‡K ỳwU K‡i B‡jKUªb G‡b ỳwU B‡jKUªb †Rvo 

m„wó K‡i, ZLb cigvYy ỳwUi g‡a¨ mg‡hvRx wØeÜb MwVZ nq| G‡K Ò Ó wPý Qvov cÖKvk Kiv nq| 

†hgb O2 AYy (O O), 

CH2 CH2 AYy

,     CO2 AYy (O C O) BZ¨vw`|

 

O2 AYyi MVb : O-cigvYyi cvigvYweK msL¨v 8 Ges Gi B‡jKUªb web¨vm O(8) = 1s22s22p2
x2p1

y2p1
z 

2p 2s  O 

O-cigvYyi †hvR¨Zv Í̄i 2q kw³ Í̄‡i ỳwU †Rvo I ỳwU we‡Rvo B‡jKUªb eZ©gvb| GKwU O-cigvYyi †hvR¨Zv Í̄‡i ỳwU 

we‡Rvo B‡jKUªb Aci O-cigvYyi †hvR¨Zv Í̄‡ii ỳwU we‡Rvo B‡jKUª‡bi mv‡_ wecixZ w¯ú‡b †kqvi K‡i O2 AYyi AvYweK 

MV‡bi m„wó K‡i| 

 + O O 
 

 
 

     


  

 O O   
 

 
 

  ev,

 

 O   O  

  

  ev, O2 

Gfv‡e ỳwU O-cigvYyi PviwU we‡Rvo B‡jKUª‡bi wecixZ w¯ú‡bi †kqv‡ii gva¨‡g mg‡hvRx wØeÜb MwVZ nq| 

(iii) mg‡hvRx wÎeÜb : hLb mg‡hvRx eÜ‡b AskMÖnYKvix ỳwU cigvYyi cÖ‡Z¨KwU †_‡K wZbwU K‡i B‡jKUªb G‡m wZbwU 

B‡jKUªb †Rvo m„wó K‡i, ZLb cigvYy ỳwUi g‡a¨ mg‡hvRx wÎeÜb MwVZ nq| G‡K Ò Ó wPý Øviv cÖKvk Kiv nq| †hgbÑ 

N2 AYy (N N), CH CH AYy ( C C ), CN
 Avqb (C N) BZ¨vw`| 

N2 AYyi MVb : N-cigvYyi cvigvYweK msL¨v 7 Ges Gi B‡jKUªb web¨vm N(7) = 1s22s22p3 
2p 2s  N 

N-cigvYyi †hvR¨Zv Í̄i 2q kw³ Í̄‡i GKwU †Rvo I wZbwU we‡Rvo B‡jKUªb eZ©gvb| GKwU N-cigvYyi †hvR¨Zv Í̄‡ii wZbwU 

we‡Rvo B‡jKUªb Aci N-cigvYyi †hvR¨Zv Í̄‡ii wZbwU we‡Rvo B‡jKUª‡bi mv‡_ wecixZ w¯ú‡b †kqvi K‡i N2 AYyi 

AvYweK MV‡bi m„wó K‡i| 

       + N 
 
 

  N 
     

       + N
 

  N  
 ev, 

       N 
 

N  ev, N2 

Gfv‡e ỳwU N-cigvYyi QqwU we‡Rvo B‡jKUª‡bi wecixZ w¯ú‡bi †kqv‡ii gva¨‡g mg‡hvRx wÎeÜb MwVZ nq| 

cvigvYweK AiweUv‡ji AwaµgY I AiweUv‡ji ˆewk‡ó¨i Dci wfwË K‡i mg‡hvRx eÜb‡K ỳÕfv‡M fvM Kiv n‡q _v‡K| 

(i) wmMgv () eÜb I (ii) -eÜb| 

1. wmMgv () eÜb : c~‡e©B D‡jøL Kiv n‡q‡Q †h, ỳwU GKB ev wfbœ cigvYyi ỳwU cvigvYweK AiweUvj GKB Aÿ eivei

gy‡LvgywL Awaµg‡Yi d‡j AvYweK AiweUvj m„wói gva¨‡g †h mg‡hvRx eÜb MwVZ nq Zv‡K wmMgv () eÜb e‡j| 

wewfbœ cvigvYweK AiweUv‡ji Awaµg‡Yi d‡j wmMgv () eÜb wewfbœfv‡e MwVZ n‡Z cv‡i| 

(K) s s Awaµg‡Yi gva¨‡g : ỳwU s-AiweUv‡ji AhyMvœ B‡jKUªb ci¯úi ci¯ú‡ii mv‡_ Awaµg‡Yi d‡j s s -

eÜ‡bi m„wó nq| s-AiweUv‡ji AvK…wZ †MvjvKvi e‡j (s s) eÜ‡b †Kv‡bv AwfgyL MwVZ nq bv| †hgb, ỳwU nvB‡Wªv‡Rb 

cigvYyi cÖ‡Z¨‡Ki AiweUvj GKwU K‡i wecixZ w¯úbhy³ B‡jKUªb ci¯ú‡ii mv‡_ AwaµgY K‡i -eÜ‡bi gva¨‡g H2 AYy 

MVb K‡i| 

 

 
 

 

   

   

         

 
    

  

 

+ H2 H H 

H2 AYy s  s 
AwaµgY

H- cigvYy  

s-AiweUvj 

H- cigvYy  

s-AiweUvj 

-eÜb 

Page 8 of 46

Dr. A. P. J. Abdul Kalam Government College

Dr. A
. P

. J
. A

bd
ul 

Kala
m G

ov
ern

men
t C

oll
eg

e



(L) s p Awaµg‡Yi gva¨‡g : G‡ÿ‡Î GKwU s I GKwU p-AiweUvj ci¯ú‡ii gy‡LvgywL Awaµg‡Yi d‡j -eÜb MwVZ 

nq| s p eÜ‡bi wbw ©̀ó AwfgyL _v‡K| KviY p-AiweUv‡ji wbw ©̀ó AwfgyL Av‡Q wKš‘ s-AiweUvj w`K wb‡ ©̀kKnxb| Giƒc 

eÜ‡bi AwfgyL p-AiweUv‡ji AwfgyL AbymiY K‡i Drcbœ nq| s p  -eÜb MV‡bi mgq p-AiweUvjwU Aek¨B px w`K 

wb‡ ©̀wkZ AiweUvj n‡Z n‡e| KviY px AiweUv‡j B‡jKUªb NbZ¦ x-A‡ÿ eivei wb‡ ©̀wkZ _v‡K|  eÜbwU cÖK…Zc‡ÿ 

Kvh©Kix nIqvi Rb¨ mij‰iwLK Awaµg‡Yi (linear overlapping) Rb¨ Giƒc R¨vwgwZwK Ae ’̄vb ev MVb n‡q _v‡K| 

D`vniY¯̂iƒc : HCl(g) AYyi MV‡bi †ÿ‡Î H(1) = 1s1
| 

Cl(17) = 1s22s22p63s23p2
x3p2

y3p1
z
 

nvB‡Wªv‡Rb cigvYyi 1s AiweUvj Ges †K¬vwib cigvYyi 3pz AiweUv‡ji wecixZ w¯úbhy³ AhyM¥ B‡jKUªbØq ci¯ú‡ii 

gy‡LvgywL AwaµgY K‡i -eÜb MVb K‡i _v‡K| d‡j HCl AYyi m„wó nq| 

(M) p p Awaµg‡Yi gva¨‡g : G‡ÿ‡Î ỳwU p-AiweUv‡ji gy‡LvgywL Awaµg‡Yi d‡j -eÜ‡bi m„wó nq| ỳwU p-AiweUvj 

mij‰iwLK Ae ’̄v‡b gy‡LvgywL AwaµgY K‡i GKwU mg‡hvRx wmMgv ()-eÜb MVb K‡i| G‡ÿ‡Î AYy MVbKvix ỳwU cigvYyi 

px AiweUv‡j gy‡LvgywL Awaµg‡Yi Rb¨ mvaviYZ we‡ePbv Kiv nq| hw` cigvYy ỳwUi wbDwK¬qv‡mi ms‡hvRK †iLv‡K 

(molecular axis) y ev z a‡i †bIqv nq, Z‡e Awaµg‡Yi Rb¨ cigvYy ỳwUi AiweUvjØq py Ges pz we‡ePbv Kiv nq| 

D`vniY¯̂iƒc Cl2 AYyi m„wói †ÿ‡Î ỳwU †K¬vwib cigvYy cÖ‡Z¨‡Ki 3pz-AiweUv‡ji wecixZ w¯úbhy³ AhyM¥ B‡jKUªb 

ci¯ú‡ii gy‡LvgywL AwaµgY K‡i -eÜb MVb K‡i _v‡K| 

2. cvB () eÜb : ỳwU cigvYyi ỳwU cvigvYweK AiweUv‡ji AhyM¥ B‡jKUªb GKB Aÿ eivei cvkvcvwk Awaµg‡Yi d‡j

†h mg‡hvRx eÜ‡bi m„wó nq Zv‡K cvB eÜb e‡j| 

 

Aw·‡Rb AYyi MV‡bi mgq cvB eÜ‡bi m„wó nq| Aw·‡Rb cigvYyi cvigvYweK msL¨v AvU Ges Gi B‡jKUªb web¨vm, 

O(8) = 1s22s22p1
x2p1

y2p2
z

Aw·‡Rb cigvYyi †hvR¨Zv Í̄i 2q kw³ Í̄‡ii 2px I 2py AiweUvj Aa©c~Y©| G ỳwU Aa©c~Y© p-AiweUv‡ji GKwU 2px 

cvigvYweK AiweUvjØq ci¯úi gy‡LvgywLfv‡e AwaµgY K‡i wmMgv eÜb Ges Aci 2py Lvovfv‡e cvkvcvwk AwaµgY K‡i 

cvB eÜ‡bi m„wó K‡i| 

 

 
 

 

Aw·‡Rb cigvYy 

+

 

2py 

2px 

Aw·‡Rb cigvYy 

+

 

2py 

2px 
+

= 

+

  

+

-eÜb 

-eÜb

O2-AYy

+

pz-AiweUvj 

+

 

+

 
pz-AiweUvj 

-eÜb

-eÜb

+ Cl     Cl 

Cl-cigvYyi 

p-AiweUvj 

Cl-cigvYyi 
p-AiweUvj 

p - p AwaµgY 

+ H Cl 

H-cigvYyi 

s-AiweUvj 

Cl-cigvYyi 

3pz-AiweUvj 

sp AwaµgY 

Page 9 of 46

Dr. A. P. J. Abdul Kalam Government College

Dr. A
. P

. J
. A

bd
ul 

Kala
m G

ov
ern

men
t C

oll
eg

e



cvB eÜb MV‡bi mgq ỳwU cvigvYweK AiweUv‡ji cvkvcvwk AwaµgY NUvq AwaµgY AvswkKfv‡e N‡U Ges eÜbwU ỳe©j 

nq| cÖK…Zc‡ÿ wØ-eÜb I wÎeÜb hy³ †hŠ‡M -eÜb m„wói ci -eÜ‡bi m„wó nq| -eÜ‡bi Abycw ’̄wZ‡Z -eÜb MVb 

Av‡`Š m¤¢e bq| D`vniY¯̂iƒc ejv hvq O2 AYyi b¨vq Bw_b (CH2 CH2) AYy‡Z Kve©b-Kve©b wØeÜb Gi g‡a¨ GKwU -

eÜb I GKwU -eÜb eZ©gvb| B_vBb (CH CH) AYy‡Z Kve©b-Kve©b wÎeÜb Gi g‡a¨ -eÜb I ỳwU -eÜb eZ©gvb| 

Bw_b I B_vBb AYyi c~Y© MVb KvVv‡gv cieZ©x‡Z Av‡jvPbvq AšÍfz©³ Kiv n‡q‡Q| 

mg‡hvRx eÜb MV‡bi kZ©  

(Condition for the formation of covalent Bonds) 
i. †hvR¨Zv B‡jKUª‡bi msL¨v : H-cigvYy e¨ZxZ mg‡hvRx eÜ‡b AskMÖnYKvix ỳwU cigvYyi †hvR¨Zv B‡jKUª‡bi msL¨v 4,

5, 6 ev 7 n‡Z nq| hv‡Z cÖ‡Z¨KwU cigvYy 4wU, 3wU, 2wU ev 1wU B‡jKUªb we‡Rvo B‡jKUªb‡K wb‡q Ab¨ cigvYyi mv‡_ 

4wU, 3wU, 2wU ev 1wU †Rvo MVb K‡i wbw®Œq †gŠ‡ji MVb KvVv‡gv m„wó Ki‡Z cv‡i| ch©vq mviwYi 14, 15, 16 I 17 
Zg MÖæ‡ci AavZe †gŠj¸‡jv h_vµ‡g 4wU, 3wU, 2wU, 1wU B‡jKUªb †Rvo m„wó K‡i mg‡hvRx eÜb MVb K‡i| 

ii. B‡jKUªb Avmw³ : mg‡hvRx eÜb MV‡bi †ÿ‡Î ỳwU cigvYyi B‡jKUªb Avmw³ mgvb A_ev cÖvq mgvb nIqvi cÖ‡qvRb

nq| ỳwU cigvYy cÖ‡Z¨‡Ki B‡jKUª‡bi cÖwZ AvKl©Y ÿgZv mgvb ev cÖvq mgvb nIqv cÖ‡qvRb|

iii. Zwor FYvZ¥KZv : `ywU cigvYyi Zwor FYvZ¥KZvi gvb hw` mgvb A_ev cÖvq mgvb nq Z‡e †m‡ÿ‡Î †Kv‡bv GKwU cigvYy 

†_‡K Aci cigvYy‡Z B‡jKUª‡bi ’̄vbvšÍi m¤¢eci nq bv| †Kej G Ae ’̄vq cigvYy `ywU mg‡hvRx eÜb MVb Ki‡e|

iv. AvqwbKiY wefe : eÜ‡b AskMÖnYKvix cigvYy ỳwUi ga¨Kvi cÖwZwU cigvYyi D”P AvqwbKiY wefe n‡Z nq| D”P

AvqwbKiY wefe gvb m¤úbœœ cigvYyi †ÿ‡Î B‡jKUªb `vb K‡i K¨vUvq‡b cwiYZ nIqv †ek KwVb n‡q c‡o| G ai‡bi

cigvYy¸‡jv hLb wb‡R‡`i g‡a¨ ci¯ú‡ii mv‡_ hy³ nq ev Aci GKwU AavZe †gŠ‡ji cigvYyi mv‡_ hy³ nq ZLb

†Kv‡bv Ae ’̄v‡ZB AvqwbK eÜb m„wó Ki‡Z cv‡i bv| G‡ÿ‡Î cigvYy¸‡jv wb‡R‡`i g‡a¨ A_ev Aci AavZe †gŠ‡ji

mv‡_ mg‡hvRx eÜ‡bi gva¨‡g Ave× n‡q AYy MVb K‡i|

v. wbDwK¬q Avavb I wbDwK¬qv‡mi ga¨eZ©x ~̀iZ¡¡ : mg‡hvRx eÜb MV‡bi †ÿ‡Î †gŠ‡ji wbDwK¬q Avav‡bi cwigvY AwaK I

wbDwK¬qvm ỳwUi ga¨Kvi ~̀iZ¡¡ Kg n‡Z nq| mg‡hvRx eÜ‡b AskMÖnYKvix B‡jKUªb †Rvo wbDwK¬qvm ỳwUi ga¨eZ©x

’̄v‡b †ewk Nbxf‚Z n‡q wbDwK¬qvm ỳwU Øviv mgvbfv‡e AvK…ó nq| wbDwK¬qvm ỳwUi Avav‡bi cwigvY †ewk I G‡`i

ga¨Kvi ~̀iZ¡¡ Kg n‡j G AvKl©Y e‡ji gvb AwaK nq| d‡j Drcbœ mg‡hvRx eÜb my „̀p nq|

†cvjvwiwU I †cvjvivqb (Polarity and Polarization) 

†cvjvwiwU : mg‡hvRx eÜ‡b AskMÖnYKvix cigvYymg~n GKwU K‡i B‡jKUªb †kqvi K‡i eÜb MVb K‡i| G‡ÿ‡Î Dfq 

cigvYyi †kqviK…Z B‡jKUªb cigvYyØ‡qi gvSLv‡b Ae ’̄vb K‡i| hw` Dfq cigvYyi Zwor FYvZ¥KZvi gvb GKB nq Z‡e 

Dfq cigvYyi wbDwK¬qvm KZ©„K †kqviK…Z B‡jKUª‡bi Dci AvKl©Y ej mgvb n‡e ZvB B‡jKUªb †Rvo Dfq cigvYy n‡Z 

GKB wbw ©̀ó ~̀i‡Z¡ Ae ’̄vb Ki‡e| wKš‘ hw` eÜ‡b AskMÖnYKvix cigvYyØ‡qi g‡a¨ Zwor FbvZ¥KZvi cv_©K¨ nq (†hgb 

HF AYyi †ÿ‡Î H = 2.1 Ges F = 4.0) Z‡e †kqviK…Z B‡jKUªb hyM‡ji Dci Zxeª Zwor FYvZ¥K cigvYy A‡cÿv Kg 

Zwor FYvZ¥K cigvYyi AvKl©Y e‡ji gvb Kg nq d‡j †kqviK…Z B‡jKUªb hyMj Zxeª Zwor FYvZ¥K cigvYyi w`‡K m‡i 

hvq| G Kvi‡Y Zxeª Zwor FYvZ¥K cigvYy‡Z AvswkK FYvZ¥K PvR© Ges Kg Zwor FYvZ¥K cigvYy‡Z AvswkK abvZ¥K 

Pv‡R©i m„wó nq| AYyi ỳB cÖv‡šÍ FYvZ¥K Ges abvZ¥K PvR© m„wó nIqv‡K G‡ÿ‡Î WvB‡cvj (dipole) e‡j| 

†Kv‡bv mg‡hvRx †hŠ‡Mi AYy‡Z WvB‡cvj m„wói ag©‡K H †hŠ‡Mi †cvjvwiwU (Polarity) e‡j| wb‡gœ HF AYy‡Z WvB‡cvj 

†`Lv‡bv n‡jv : 

H F  
+
 H  


 F  

†cvjvi AYy 

mg‡hvRx eÜ‡b AskMÖnYKvix ỳwU cigvYyi Zwor FYvZ¥KZvi cv_©K¨ hZ †ewk n‡e H †hŠ‡Mi †cvjvwiwU ZZ †ewk 

n‡e| †Kv‡bv †hŠ‡Mi †cvjvwiwU hZ †ewk n‡e H †hŠ‡Mi AvqwbK ˆewkó¨ ZZ e„w× cvq| cDwjs †¯‹j Abymv‡i K‡qKwU 

†gŠ‡ji Zwor FYvZ¥KZvi gvb wb‡gœ †`qv n‡jv : 

F = 40: O = 35; Cl = 30; N = 30 
Br = 28; I = 25, C = 25; H = 21 
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†cvjvivqb ev Avq‡bi weK…wZ (Polarization) : hLb †Kv‡bv avZe cigvYy Ges AavZe cigvYyi g‡a¨ eÜb MwVZ nq ZLb 

avZe cigvYy B‡jKUªb Z¨vM K‡i Ges AavZe cigvYy †mB B‡jKUªb MÖnY K‡i wbKUZg wbw®Œq M¨v‡mi KvVv‡gv AR©b K‡i| 

B‡jKUªb Z¨vM Kivi d‡j avZe cigvYy abvZ¥K PvR©hy³ K¨vUvq‡b cwiYZ nq Ges AavZe cigvYy B‡jKUªb MÖnY K‡i 

FYvZ¥K Avqb ev A¨vbvq‡b cwiYZ nq| cieZ©x‡Z K¨vUvqb Ges A¨vbvqb B‡jK‡Uªv÷¨vwUK AvKl©Y e‡ji gva¨‡g hy³ n‡q 

AvqwbK eÜb MVb K‡i| 


M


X


X


M

†cvjvivwqZ ev weK…Z A v̈bvqb 

A¨vbvqb 

K v̈Uvqb 

wPÎ-2.1 : M+ K¨vUvqb KZ…©K X– A¨vbvq‡bi †cvjvivqb 

AvqwbK eÜb MV‡bi mgq †Kv‡bv K¨vUvqb hLb †Kv‡bv A¨vbvq‡bi Lye wbK‡U Av‡m ZLb K¨vUvq‡bi wbDwK¬qv‡mi abvZ¥K 

PvR© Øviv A¨vbvq‡bi B‡jKUªb †gN‡K wb‡Ri w`‡K AvKl©Y K‡i, GKB mv‡_ K¨vUvq‡bi wbDwK¬qvm KZ©„K A¨vbvq‡bi 

wbDwK¬qvm‡K weKl©Y K‡i| G AvKl©Y Ges weKl©Y e‡ji mw¤§wjZ cÖfv‡e Dfq cigvYy wbw ©̀ó ~̀i‡Z¡ Ae ’̄vb K‡i wKš‘ 

A¨vbvq‡bi B‡jKUªb †gN K¨vUvq‡bi w`‡K m‡i Av‡m, G‡K K¨vUvqb Øviv A¨vbvq‡bi weK…wZ ev †cvjvivqb e‡j| G‡ÿ‡Î 

A¨vbvqbwU †cvjvivwqZ n‡q‡Q ejv nq| K¨vUvqb Øviv Gfv‡e A¨vbvq‡bi †cvjvivwqZ nIqvi ÿgZv‡K K¨vUvq‡bi †cvjvivqb 

ÿgZv e‡j| 

wkÿv_©xi KvR 

1| HF GKwU †cvjvi AYy e¨vL¨v Kiæb| 

2| H2O GKwU †cvjvi ª̀veK e¨vL¨v Kiæb| 

3| CH4 GKwU A‡cvjvi AYy e¨vL¨v Kiæb| 

mvi-ms‡ÿc : 

 AiweUv‡ji AwaµgY : mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyØ‡qi GKB A‡ÿ Aew ’̄Z ỳwU cvigvYweK AiweUv‡ji

ci¯ú‡ii mv‡_ mvgbvmvgwb (head to head) A_ev cvkvcvwk (Side-wise) AwaµgY n‡Z cv‡i| ỳwU

cvigvYweK AiweUv‡ji mvgbvmvgwb Awaµg‡Y wmMgv (σ) eÜb Ges cvkvcvwk Awaµg‡Y cvB () eÜb MwVZ nq|

 mg‡hvRx eÜb : ỳwU cigvYy Zv‡`i wbR wbR wbw®Œq M¨v‡mi w ’̄wZkxj B‡jKUªbxq KvVv‡gv AR©‡bi Rb¨ mgmsL¨K

B‡jKUªb †kqv‡ii gva¨‡g GK ev GKvwaK B‡jKUªb hyMj m„wó K‡i †h eÜb MVb K‡i Zv‡K mg‡hvRx eÜb  e‡j|

 msKi AiweUvj : D‡ËwRZ Ae ’̄vq mgkw³ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji g‡a¨ wbgœ kw³ Í̄‡ii B‡jKUªb D”PZi

kw³ Í̄‡i DbœxZ n‡q mgkw³ m¤úbœ mgmsL¨K AiweUvj Drcbœ Kivi cÖwµqv‡K msKiY ev nvBweªWvB‡Rkb e‡j| G

cÖwµqvq Drcbœ AiweUvj‡K msKi ev nvBweªW AiweUvj e‡j|

 †cvjvwiwU : †Kv‡bv mg‡hvRx †hŠ‡Mi AYy‡Z abvZ¥K Ges FYvZ¥K †giæ m„wói ag©‡K H †hŠ‡Mi †cvjvwiwU (Polarity)

e‡j| mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyØ‡qi g‡a¨ B‡jK‡Uªv‡b‡MwUwfwUi cv_©K¨ hZ †ewk n‡e H AYyi †cvjvwiwU ZZ

†ewk nq|

 †cvjvivqb : AvqwbK eÜb MV‡bi mgq hLb abvZ¥K PvR©hy³ avZe Avqb FYvZ¥K PvR©hy³ AavZe Avq‡bi

KvQvKvwQ Av‡m ZLb avZe Avq‡bi wbDwK¬qv‡mi AvKl©‡Yi d‡j AavZe Avq‡bi B‡jKUªb †gN avZe Avq‡bi w`‡K

†eu‡K Av‡m| Avevi FYvZ¥K Avq‡bi wbDwK¬qvm Ges abvZ¥K Avq‡bi wbDwK¬qv‡mi weKl©‡Yi d‡j Avqb ỳwU GKwU

wbw ©̀ó ~̀i‡Z¡ Ae ’̄vb K‡i| avZe Avq‡bi wbDwK¬qv‡mi AvKl©‡Y FYvZ¥K Avq‡bi B‡jKUªb †g‡Ni Giƒc weK…Z

nIqv‡K †cvjvivqb e‡j|
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cv‡VvËi g~j¨vqb-3.2 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| cvigvYweK AiweUv‡ji Awaµg‡Yi d‡j Kx nq? 

(K) kw³ AwR©Z nq (L) kw³ wegy³ nq 

(M) eÜb †f‡O hvq (N) eÜb m„wó nq bv 

2| gy‡LvgywL ev cvkvcvwk Awaµg‡Yi d‡j †Kvb eÜb m„wó nq? 

(K) AvqwbK eÜb (L) nvB‡Wªv‡Rb eÜb 

(M) avZe eÜb (N) mg‡hvRx eÜb 

3| Aw·‡Rb cigvYyi †hvR¨Zv Í̄‡ii KqwU kw³ Í̄i we`¨gvb? 

(K) 1wU (L) 2wU 

 (M) 3wU (N) 4wU 

4| wmMgv eÜ‡bi †ÿ‡Î m„ó ‡hŠMwU †Kgb nq? 

(K) AwaK ’̄vqx nq (L) Kg ’̄vqx nq 

(M) B‡jKUª‡bi NbZ¡ Kg _v‡K (N) A ’̄vqx 

5| cvB () eÜb MV‡bi mgq cigvYyi ỳwUi AiweUvj ỳwUi Aÿ †Kvb w`‡K _v‡K? 

(K) mij‰iwLK _v‡K  (L) mgvšÍivj _v‡K 

 (M) gy‡LvgywL _v‡K  (N) mvgbv mvgwb _v‡K 

6| Awaµg‡Yi gvÎv hZ †ewk mg‡hvRx eÜb ZZ 

i. ỳe©j nq

ii. kw³kvjx nq

iii. mg‡hvRx cÖK…wZi nq

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
H2, O2 Ges N2 AYymg~n GKwU we‡kl cÖwµqvq ci¯ú‡ii mv‡_ hy³ nq| MwVZ bZzb AYy¸‡jvi g‡a¨ we‡kl cÖwµqvwUi 

cÖfv‡e bvbv ag© cÖ`k©b K‡i _v‡K 

Dc‡iv³ DÏxcK †_‡K wb‡Pi 7 I 8 bs cÖ‡kœi DËi `vI : 

7| DÏxc‡Ki AYymg~n hy³ nIqvi we‡kl cÖwµqvwUi bvg Kx? 

(K) AiweUvj AwaµgY (L) AiweU AwaµgY 

 (M) AvqwbK AwaµgY (N) AvYweK AwaµgY 

8| D³ Aby¸‡jvi AYyi †ÿ‡Î mwVK Z_¨ n‡jv 

i. H-cigvYy‡Z GKwU B‡jKUªb we`¨gvb

ii. O-cigvYyi †kl Í̄‡i ỳwU †Rvo I 1wU we‡Rvo B‡jKUªb we`¨gvb

iii. N-cigvYyi †kl Í̄‡i GKwU †Rvo I wZbwU we‡Rvo B‡jKUªb we`¨gvb

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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AiweUvjmg~‡ni msKiY

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 G cvV †k‡l AiweUv‡ji msKivqb e¨vL¨v Ki‡Z cvi‡eb|

 wewfbœ cÖKv‡ii msKivq‡bi e¨vL¨v Ki‡Z cvi‡eb|

gyL¨ kã 

msKivqb, AwaµgY, AwfgyL, B‡jKUªb †kqvi| 

AiweUv‡ji msKiY (Orbital Hybridization)

mg‡hvRx eÜb MV‡bi †ÿ‡Î cigvYyi †hvRbx Í̄‡i AhyM¥ B‡jKUªb _vKv cÖ‡qvRb| †Kv‡bv cigvYyi †hvRbx 

Í̄‡i †h KqwU AhyM¥ B‡jKUªb _v‡K †mB msL¨vB H †gŠ‡ji †hvRbx nq| nvB‡Wªv‡Rb, †K¬vwib Ges Aw·‡Rb cigvYyi AhyM¥ 

B‡jKUª‡bi msL¨v h_vµ‡g H=1wU, Cl=1wU, O=2wU| myZivs nvB‡Wªv‡Rb Ges  †K¬vwib GK‡hvRx cigvYy Ges Aw·‡Rb 

wØ‡hvRx cigvYy| wKš‘ Be, B Ges C BZ¨vw` cigvYyi B‡jKUªb web¨v‡mi mv‡_ Zv‡`i cÖK…Z †hvRbxi wnmve cvIqv hvq bv| 

Be(4)  1s22s2

B(5)  1s22s22p1

C(6)  1s22s22 1
xp 2 1

yp  

B‡jKUªb web¨vm n‡Z †`Lv hvq Be(4) Gi †hvRbx Í̄‡i †Kv‡bv AhyM¥ B‡jKUªb †bB A_©vr Be(4) Gi †hvRbx 0 (k~b¨), 

Avevi B(5) Gi †hvRbx Í̄‡i GKwU I C(6) Gi †hvRbx Í̄‡i 2wU AhyM¥ B‡jKUªb i‡q‡Q| ZvB B(5) Gi †hvRbx 1 (GK) 

Ges C(6) Gi †hvRbx 2( ỳB) nIqv DwPZ| wKš‘ ev Í̄‡e Be, B Ges C h_vµ‡g BeCl2, BCl3, CCl4 ’̄vqx †hŠM MVb K‡i| 

Gme †hŠ‡M Be, B Ges C Gi †hvRbx h_vµ‡g 2, 3 Ges 4| †gŠ‡ji cigvYyi G ai‡bi †hvRbx e¨vL¨vq weÁvbxiv e‡jb 

wewµqvKv‡j cigvYyi mgkw³ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji g‡a¨ wbgœkw³i AiweUv‡ji B‡jKUªb D”P Í̄‡i DbœxZ n‡q 

AhyM¥ B‡jKUª‡bi msL¨v e„w× K‡i| G cÖwµqv‡K AiweUv‡ji msKixKiY e‡j| 

Be(4)  1s22s2

Be*(4)  1s22s12p1

B(5)  1s22s22p1

B*  1s22s12 1
xp 2 1

yp  

C(6)  1s22s22 1
xp 2 1

yp  

C*  1s22s12 1
xp 2 1

yp 2 1
zp

myZivs D‡ËwRZ (*) Ae ’̄vq Be, B Ges C Gi cigvYy‡Z AhyM¥ B‡jKUªb msL¨v h_vµ‡g 2, 3 Ges 4wU _v‡K e‡j G‡`i 

†hvRbx 2, 3 I 4 nq| 

†R‡b ivLv fv‡jv : 

 mgkw³m¤úbœ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji g‡a¨ msKiY N‡U|

 ïay wew”Qbœ GKK cigvYyi AiweUv‡ji g‡a¨ msKiY N‡U|

 hZwU AiweUvj msKi‡Y AskMÖnY K‡i ZZwU GKB kw³ m¤úbœ msKi AiweUv‡ji m„wó nq|

 msKi AiweUv‡ji cÖK…wZi Dci AYyi AvK…wZ m¤ú‡K© aviYv cvIqv hvq|

 

 

cvV-3.3
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msKi AiweUv‡ji cÖKvi‡f` (Classification of Hybrid Orbitals) 
AiweUv‡ji msKiY wewfbœ cÖKvi n‡Z cv‡i | hw` GKwU s Ges GKwU p-AiweUv‡ji g‡a¨ msKiY N‡U Z‡e 2wU sp msKi 

AiweUv‡ji m„wó nq| hw` GKwU s Ges wZbwU p-AiweUv‡ji g‡a¨ msKiY nq Z‡e PviwU sp3
 msKi AiweUv‡ji m„wó nq| 

Gfv‡e sp2, dsp3
; d2sp3

 msKi AiweUvj MwVZ n‡Z cv‡i| 

(1) sp msKi AiweUvj : cigvYyi GKB kw³ Í̄‡i Aew ’̄Z ỳwU mgkw³ m¤úbœ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji msKi‡Y 

msKi AiweUvj MwVZ nq| hw` GKwU s-AiweUvj Ges GKwU p-AiweUv‡ji g‡a¨ msKiY N‡U Z‡e GKB kw³ m¤úbœ ỳwU 

sp msKi AiweUvj MwVZ nq| 

s I p AiweUvj s I p msKi AiweUvjØq 

sp msKiY 

wPÎ-3.1 : sp msKi AiweUv‡ji MVb 

BeF2 AYy‡Z sp msKiY N‡U| Be(4) Ges F(9) Gi B‡jKUªb web¨vm wbgœiƒc : 

Be(4)  1s2 2s2

D‡ËwRZ Ae ’̄v  Be*  1s22s12p1
x

 

Be Gi msKixKiY 
F(9)  1s22s22p2

x2p2
y2p1

z  

 

 

wPÎ-3.2 : sp nvBweªW AiweUv‡ji MVb 

msKixKi‡Yi d‡j Be(4) cigvYy‡Z 2wU mgkw³ m¤úbœ sp AiweUv‡ji m„wó nq| 2wU †d¬vwib cigvYyi 2wU 2pz AiweUv‡ji mv‡_ 

Be Gi 2wU sp AiweUv‡ji Awaµg‡Yi d‡j 2wU sppz eÜ‡bi m„wó n‡q BeF2 AYyi m„wó nq| 

wPÎ-3.3 : BeF2 AYyi MVb 

BeF2 AYywU mij‰iwLK AvK…wZi Ges Gi eÜb †KvY n‡e 180˚| 

s AiweUvj p AiweUvj sp nvBweªW AiweUvj 

†QvU †jve 

eo †jve 

†d¬vwib cigvYy 

2wU sp nvBweªW 

AiweUvj 

nvBweªW Ae ’̄vq 

Be cigvYy 

FBeF 

sp nvBweªW 

AiweUvj
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(2) sp2-msKi AiweUvj : GKB kw³ Í̄‡ii GKwU s-AiweUvj Ges 2wU p-AiweUv‡ji g‡a¨ msKiY NU‡j wZbwU sp2
 

mgkw³ m¤úbœ msKi ev nvBweªW AiweUvj MwVZ nq| 

cigvYyi BX3 (GLv‡b X = F, Cl, Br, I) †hŠ‡Mi †ÿ‡Î sp2 
msKixKiY N‡U| BF3 AYy we‡ePbv K‡i B(5) Ges F(9) 

B‡jKUªb web¨vm wbgœiƒc : 

F(9)  1s22s22p2
x2p2

y2p1
z  

B(5)  1s22s22p1

B*  1s2  2s12 1
xp 2 1

yp  

sp2
 – msKixKiY 

 

 

wPÎ-3.4 : sp2
 msKi AiweUv‡ji MVb 

B(5) cigvYy D‡ËwRZ Ae ’̄vq GKwU s-AiweUvj Ges ỳwU p-AiweUv‡ji (px I pz ) mv‡_ wZbwU sp2
 msKi AiweUvj Drcbœ 

K‡i‡Q| G wZbwU sp2
 AiweUv‡ji mv‡_ wZbwU †d¬vwib cigvYyi wZbwU 2pz AiweUv‡ji Awaµg‡Y (Overlapping)  BF3 

AYy MwVZ n‡q‡Q| 

wPÎ-3.5 : BF3 AYyi MVb 

BF3AYy‡Z sp2
 msKixKi‡Yi Kvi‡Y FBF =120˚ nq| 

(3) sp3 
msKi AiweUvj : GKB kw³ Í̄‡ii †Kv‡bv cigvYyi GKwU s-AiweUvj I wZbwU p-AiweUv‡ji g‡a¨ msKiY NU‡j 

mgkw³ m¤úbœ †h PviwU msKi AiweUvj MwVZ nq Zv‡K sp3
 msKiY e‡j Ges Drcbœ AiweUvj‡K sp3

 msKi AiweUvj 

e‡j| wg‡_b AYyi MV‡b sp3
 msKiY N‡U| G‡ÿ‡Î Kve©‡bi sp3 

msKi AiweUvj Ges nvB‡Wªv‡R‡bi s-AiweUv‡ji g‡a¨ 

gy‡LvgywL Awaµg‡Y PviwU (sp3-s) σ-eÜb MwVZ nq| C(6) Gi B‡jKUªb web¨vm wbgœiƒc : 
C(6) → 1s2 2s22p2 
*C→ 1s2 2s12 1

xp 2 1
yp  2 1

zp
 Kve©b msKixKiY 

H(1) → 1s1

wb‡gœ wP‡Îi mvnv‡h¨ sp3
 AiweUv‡ji MVb †`Lv‡bv n‡jv : 

sp2
 nvBweªW AiweUvj

†QvU †jve

eo †jve 

†d¬vwib cigvYy‡Z 3wU 

p AiweUvj 

BF3-G sp2 
nvBweªWvB‡Rkb 

†evi‡b 

sp2 nvBweªW 

AiweUvj 

sp2 nvBweªW 

AiweUvj 
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1 wU s-AiweUvj 

3 wU p-AiweUvj 

4 wU sp3-nvBweªW AiweUvj 

wPÎ-3.6 : sp3 nvBweªW AiweUv‡ji MVb 

wg‡_b (CH4) AYyi MV‡b Kve©b cigvYyi PviwU sp3
 msKi AiweUv‡ji mv‡_ PviwU nvB‡Wªv‡Rb cigvYyi s AiweUv‡ji 

gy‡LvgywL Awaµg‡Y PviwU (sp3-s) σ-eÜ‡bi m„wó nq| 

wPÎ-3.7 : wg‡_b AYyi MVb 

wg‡_b AYy‡Z Kve©‡bi sp3
 msKi AiweUvj e¨eüZ nq e‡j CH4 AYyi AvK…wZ PZz Í̄jKxq nq| wg‡_b AYy‡Z HCH = 

109˚28 nq| 

wkÿv_©xi KvR 

1| PviwU †QvU †MvjAvjy GKwU eo †MvjAvjy wb‡q CH4 AYyi PZz Í̄Kxq MVb 

KvVv‡gv †`Lvb| 

2| cuvPwU †QvU †MvjAvjy GKwU eo †MvjAvjy w`‡q PCl5 AYyi R¨vwgwZK MVb 

KvVv‡gv ˆZwi K‡i †`Lvb| 

3| BeCl2 Gi MV‡b Be(4) cigvYy Kx ai‡bi msKiY e¨envi K‡i Zv eY©bv 

Kiæb| Be(4) Gi msKiY †_‡K BeCl2 †hŠ‡Mi AvK…wZ m¤ú‡K© †Kv‡bv aviYv 

cvIqv hvq wK? 

mvi-ms‡ÿc : 

 msKwiZ AiweUvj : †h cÖwµqvq cigvYyi mwµq Ae ’̄vq cÖvq mgkw³ m¤úbœ B‡jKUªb hy³ cvigvYweK AiweUvj

ci¯úi ci¯úi‡K AwaµgY K‡i m¤ú~Y© bZzb I mgkw³ m¤úbœ wfbœ cÖK…wZi AiweUvj m„wó K‡i Zv‡K msKivqb ev

nvBweªWvB‡Rkb ejv nq Ges G cÖwµqvq m„ó AiweUvj‡K msKwiZ AiweUvj ev nvBweªW AiweUvj ejv nq|

 AiweUvj msKiY : wewµqvi c~‡e© cigvYyi GKB kw³ Í̄‡ii cÖvq mgkw³i AiweUvj¸‡jv wgwkÖZ I mgkw³‡Z wef³

n‡q mgmsL¨K AiweUvj MVb Kiv‡K AiweUvj msKiY e‡j|

 sp msKi AiweUvj : cigvYyi GKB kw³ Í̄‡i Aew ’̄Z ỳwU mgkw³ m¤úbœ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji msKi‡Y

msKi AiweUvj MwVZ nq| hw` GKwU s-AiweUvj Ges GKwU p-AiweUv‡ji g‡a¨ msKiY N‡U Z‡e GKB kw³

m¤úbœ ỳwU sp msKi AiweUvj MwVZ nq|

 sp2-msKi AiweUvj : GKB kw³ Í̄‡ii GKwU s-AiweUvj Ges 2wU p-AiweUv‡ji g‡a¨ msKiY NU‡j wZbwU sp2

mgkw³ m¤úbœ msKi ev nvBweªW AiweUvj MwVZ nq|

 sp3 
msKi AiweUvj : GKB kw³ Í̄‡ii †Kv‡bv cigvYyi GKwU s-AiweUvj I wZbwU p-AiweUv‡ji g‡a¨ msKiY

NU‡j mgkw³ m¤úbœ †h PviwU msKi AiweUvj MwVZ nq Zv‡K sp3
 msKiY e‡j Ges Drcbœ AiweUvj‡K sp3

msKi AiweUvj e‡j|
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cv‡VvËi g~j¨vqb-3.3 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| msKivq‡bi d‡j m„ó AiweUvj‡K Kx e‡j? 

(K) msKwiZ AiweUvj 

(L) nvBweªW AiweUvj 

(M) msKi AiweUvj 

(N) me¸‡jv 

2| sp nvBweªWvB‡Rkb Gi Rb¨ wb‡Pi †KvbwU mwVK? 

(K) AiweUvj ỳwU 180 †Kv‡Y Ae ’̄vb 

(L) G‡K †KŠwYK msKivqb e‡j 

(M) 50% s I 50% p ¸Y we`¨gvb 

(N) Dc‡ii meKwUB 

3| BCl3 †hŠ‡Mi nvBweªWvB‡Rkb †Kvb ai‡bi? 

(K) sp 

(L) sp2
 

(M) sp3
 

(N) sp3d 

4| cÖ‡Z¨KwU sp3
 msKwiZ K‡ÿ s I p ¸Yvewji ag© we`¨gvb wb‡Pi †KvbwU? 

(K) 25% p I 75% s 

(L) 75% s I 25% p 

(M) 25% s I 25% p 

(N) 33.3% I 66.7% 

5| sp, sp2, sp3, sp3d BZ¨vw` ms‡KZ¸‡jv n‡jv 

i. nvBweªW AiweUvj

ii. cÖ‡Z¨KwUB Avjv`vfv‡e mgkw³i

iii. msKivq‡bi gva¨‡g m„wó nq

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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 B‡jKUª‡bi wW‡jvKvjvB‡Rkb

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 Bw_b AYyi MVb e¨vL¨v Ki‡Z cvi‡eb|

 †ebwRb AYyi MVb e¨vL¨v Ki‡Z cvi‡eb|

 †jvKvjvBRW I wW‡jvKvjvBRW  B‡jKUª‡bi g‡a¨ cv_©K¨ wba©viY Ki‡Z cvi‡eb|

gyL¨ kã wbtm½ B‡jKUªb, mÂviYkxj B‡jKUªb ev wW‡jvKvjvBRW B‡jKUªb, 

mg‡hvRx eÜb MV‡bi mgq eÜ‡b AskMÖnYKvix B‡jKUªb¸‡jv ỳwU cigvYyi Dfq wbDwK¬qv‡mi Pvicv‡k¦© cwiågY 

K‡i _v‡K| wbtm½ B‡jKUªb hyMj GKwU cigvYyi wbDwK¬qv‡mi Pviw`‡K cwiågYiZ _v‡K| G B‡jKUªb¸‡jv 

LyeB  ÿz ª̀ ’̄v‡b mxgve× _v‡K| wecixZfv‡e wKQz wKQz B‡jKUªb GKwU ev ỳwU cigvYy‡Z Ave× bv †_‡K ỳ‡qi AwaK cigvYyi 

g‡a¨ we Í̄…Z ’̄vcbRy‡o cwiågYiZ _v‡K| G RvZxq B‡jKUªb‡K mÂviYkxj B‡jKUªb ev wW‡jvKvjvBRW B‡jKUªb ejv nq| 

†ebwRb AYy‡Z G RvZxq mÂviYkxj B‡jKUªb cwijwÿZ nq| AavZe †gŠj Kve©‡bi iƒc‡f` MÖvdvB‡Ui g‡a¨ Ges avZzi 

†Kjv‡mi g‡a¨I G ai‡bi mÂiYkxj B‡jKUªb eZ©gvb _v‡K| cÿvšÍ‡i Bw_b (CH2 CH2) B_vBb (CH CH) AYy‡Z 

†jvKvjvBRW B‡jKUª‡bi Dcw ’̄wZ †`Lv hvq| †jvKvjvBRW AiweUv‡ji †ÿ‡Î eÜb m„wóKvix B‡jKUªb †gN ỳwU cigvYyi 

g‡a¨ mxgve× _v‡K| 

Kve©b cigvYyi cvigvYweK msL¨v 6 Ges B‡jKUªb web¨vm 

 C(6)  1s22s22p2 

mwµq Ae ’̄vq, C*  1s22s12p3
 

2pz
1
 AiweUv‡j AmsKwiZ Ae ’̄vq †_‡K hvq| sp2

 ỳwU Kve©b cigvYyi ỳwU sp2
 msKi AiweUv‡ji gy‡LvgywL Awaµg‡Yi d‡j 

Kve©b-Kve©b GKK eÜb ev wmMgv () eÜ‡bi m„wó nq| Kve©‡bi Aci ỳwU sp2
 msKwiZ AiweUv‡ji mv‡_ nvB‡Wªv‡Rb 

cigvYyi 1s1
 AiweUv‡ji AwaµgY N‡U Av‡iv ỳwU Kve©b-nvB‡Wªv‡Rb (C H) wmMgv () eÜ‡bi m„wó K‡i| G Ae ’̄vq 

eÜ‡b AskMÖnYKvix Kve©b cigvYy ỳwUi AmsKwiZ 2pz
1
 AiweUvj ci¯ú‡ii cvkvcvwk (Sidewise) Awaµg‡Yi d‡j GKwU 

cvB ( ) eÜ‡bi m„wó K‡i| G eÜb AiweUvj †jvKvjvBRW AiweUvj| 

wPÎ 4.1 : Bw_b AYy‡Z †jvKvjvBRW AiweUvj 

    

 

cvV-3.4

2p 2s 

2p 2s 

pz sp2 msKivqb 

C 

pz 

sp2 msKivqb AiweUvj 
sp2  

 C C 

 

 

H 

H 

H 

H 

C C 
 

 

H 

H 

H 

H 
 

C C 
H 
H 

H 
H 
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GKBfv‡e B_vBb (CH CH) AYyi MVb KvVv‡gv †_‡K †`Lv hvq G AYy‡ZI †jvKvjvBRW AiweUvj eZ©gvb| wKš‘ AYy‡Z 

GgbI †`Lv hvq †h eÜb AiweUvj‡K †Kvb wbw ©̀ó ỳwU cigvYyi g‡a¨ Ave× bv †_‡K eÜb B‡jKUªb¸‡jv mgMÖ AYy‡Z 

wePiYkxj| Gi ev Í̄e D`vniY †`Lv hvq †ebwRb AYy‡Z| 

AiweUvj msKivqY gZev` Abyhvqx †ebwRb P‡µi cÖwZwU Kve©b cigvYy‡Z sp2
 msKivqb N‡U| cÖwZwU Kve©‡b m„ó wZbwU 

msKi AiweUv‡ji g‡a¨ ỳwU msKi AiweUvj cvkvcvwk ỳwU Kve©b cigvYyi mv‡_ AwaµgY K‡i ỳwU C C wmMgv eÜb Ges 

Aci msKi AiweUvjwU nvB‡Wªv‡R‡bi 1s1
 AiweUv‡ji mv‡_ Awaµg‡Yi d‡j GKwU C H wmMgv eÜb m„wó K‡i| Gfv‡e 

QqwU Kve©b-Kve©b wmMgv eÜb Ges QqwU Kve©b-nvB‡Wªv‡Rb wmMgv eÜb Øviv †ebwRb P‡µi g~j lof~Rxq MVb KvVv‡gv m„wó 

nq| 

C
C

CC

C....

. . . .

.  .


.


H
H

H

H

H
H

..
. 

.


.


.

.
. C.

.

..
C

C

CC

C

H
H

H

H

H
H

.

.
. C.

.mJ
.

wPÎ 4.2: †ebwRb (C6H6) AYyi g~j lofzRxq KvVv‡gv wmMgv eÜb Øviv m„ó 

G Ae ’̄vq cÖwZwU Kve©b cigvYy‡Z AmsKwiZ GKwU K‡i 2pz
1
 AiweUvj †_‡K hvq| G QqwU B‡jKUªb cvkvcvwk ỳwU Kve©b 

cigvYyi g‡a¨ AwaµgY Øviv Kve©b-Kve©b wZbwU cvB () eÜb m„wó K‡i| cÖK…Zc‡ÿ G QqwU 2pz
1
 AiweUv‡ji QqwU 

B‡jKUªb wbw ©̀ó wZb‡Rvov Kve©b cigvYyi g‡a¨ wZbwU cvB () eÜb iƒ‡c w ’̄i Ae ’̄vq bv †_‡K †ebwRb AYyi Qq Kve©‡bi 

g~j KvVv‡gv‡Z cvkvcvwk AwaµgY Øviv PµvKv‡i mÂiYkxj _v‡K| GRb¨ †ebwRb AYyi MVb‡K wb¤œwjwLZfv‡e †`Lv‡bv 

nq| 

C

C

C

C

C

CH

H

H

H
H

H
C

C

C

C

C

CH

H

H

H
H

H

(T) (U)

}
(1) (2)

wPÎ 4.3 : (K) †ebwRb AYy‡Z wØeÜ‡bi Ae ’̄vb cwieZ©b| (L) KvVv‡gvwU K Gi 1 I 2 †K mgwb¦Z K‡i AswKZ| GUvB 

cÖPwjZ KvVv‡gv| 

MÖvdvB‡Ui MVb : 

MÖvdvB‡Ui MV‡b cÖwZwU Kve©b cigvYy‡Z sp2
 msKiY N‡U Ges  wZbwU sp2

 msKi AiweUvj I GKwU AmsKwiZ AiweUvj 

_v‡K| MÖvdvB‡U G wZbwU msKi AiweUvj Øviv cÖwZwU Kve©b cigvYy Aci wZbwU Kve©b cigvYyi mv‡_ wmMgv eÜb Øviv hy³ 

nq| d‡j MÖvdvB‡U AmsL¨ Kve©b cigvYy mnKv‡i lofzRx Rv‡ji mgZjxq Í̄i m„wó K‡i _v‡K| cÖwZwU Í̄‡i Giƒc lofzR 

Rv‡ji m„wó nq| G me C C eÜb m„wói c‡iI cÖwZwU Kve©b cigvYy‡Z GKwU K‡i B‡jKUªb hy³ AmsKwiZ 2pz
1
 AiweUvj 

Ae¨eüZ †_‡K hvq| G AiweUvjmg~n ci¯ú‡ii mv‡_ mshy³ n‡q Ggb Ae ’̄vi m„wó K‡i †h Zv‡`i -B‡jKUªb¸‡jv GKB 

Í̄‡ii mgMÖ Rvwj‡Z mÂiY Ki‡Z cv‡i| G mÂiYkxj B‡jKUª‡bi Kvi‡YB MÖvdvBU we ỳ¨r cwievnx nq| 

 

 

 

 

ev 

(K) 

(L) 
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gRvi welq n‡jv Gfv‡e AmsL¨v MÖvdvBU Í̄i ci¯ú‡ii mv‡_ 

mgvšÍivjfv‡e Aew ’̄Z| G Í̄img~‡ni g‡a¨ Zzjbvg~jKfv‡e eo duvK _v‡K 

Ges †Kvb ivmvqwbK eÜb †bB, Zv‡`i g‡a¨ ỳe©j f¨vbWvi Iqvjm&& AvKl©Y 

ej we`¨gvb| ZvB Í̄i¸‡jv G‡K A‡b¨i Dci w`‡q PjvPj Ki‡Z cv‡i| G 

Kvi‡Y MÖvdvBU big I wcw”Qj| Í̄img~‡ni g‡a¨ Zzjbvg~jKfv‡e eo duvK 

_vKvq MÖvdvB‡Ui Av‡cwÿK ¸iæZ¡ (2.25) nxiK (Av‡cwÿK ¸iæZ¡ 3.5) 

A‡cÿv Kg| 

wkÿv_©xi KvR 

PviwU GKB AvK…wZi †QvU †MvjAvjy I ỳwU GKB AvK…wZi eo †MvjAvjy Ges QqwU cvUKvwV 

A_ev evu‡ki kjvKv wb‡q Bw_b (CH2 CH2) AYyi MVb KvVv‡gv ˆZwi K‡i †`Lvb| 

mvi-ms‡ÿc : 

 mÂviYkxj B‡jKUªb : wKQz wKQz B‡jKUªb GKwU ev ỳwU cigvYy‡Z Ave× bv †_‡K ỳ‡qi AwaK cigvYyi g‡a¨ we Í̄…Z

’̄vcbRy‡o cwiågYiZ _v‡K| G RvZxq B‡jKUªb‡K mÂviYkxj B‡jKUªb ejv nq| †ebwRb AYy‡Z G RvZxq

mÂviYkxj B‡jKUªb cwijwÿZ nq| AavZe †gŠj Kve©‡bi iƒc‡f` MÖvdvB‡Ui g‡a¨ Ges avZzi †Kjv‡mi g‡a¨I G

ai‡bi mÂiYkxj B‡jKUªb eZ©gvb _v‡K|

cv‡VvËi g~j¨vqb-3.4 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| AiweUvj Awaµg‡Yi †ÿ‡Î mswkøó cigvYymg~n 

i. mgmsL¨K wecixZ w¯ú‡bi AhyM¥ B‡jKUªb mieivn K‡i

ii. GK ev GKvwaK B‡jKUªb hyMj m„wó K‡i

iii. B‡jKUªb hyMj Dfq cigvYy mgfv‡e †kqvi K‡i

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
wb‡Pi DÏxcKwU jÿ Ki Ges 4 I 5 bs cÖ‡kœi DËi `vI : 

2| †hŠM ỳwUi †ÿ‡Î mvaviY Dw³ n‡jv 

(K) AYy‡Z wW‡jvKvjvBR -B‡jKUªb eZ©gvb (L) hy³ wewµqv cÖ̀ k©b K‡i 

 (M) B †hŠMwUi ’̄vwqZ¡ A Gi Zzjbvq AwaK (N) A †hŠ‡Mi AYy‡Z wW‡jvKvjvBR -B‡jKUªb eZ©gvb 

3| wb‡Pi Dw³¸‡jv jÿ Ki 

i. A I B Dfq †hŠ‡MB sp2
 msKivqb N‡U

ii. Dfq †hŠMB Am¤ú„³ ˆRe

iii. A †hŠMwU cÖwZ ’̄vcb wewµqv cÖ`k©b Ki‡jI B hy³ wewµqv cÖ̀ kb K‡i

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 

   

A 
CH2=CH2 

B

wPÎ 4.4: MÖvdvB‡Ui MVb 
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msKi AiweUv‡ji mv‡_ mg‡hvRx †hŠ‡Mi AvK…wZi m¤úK©

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 AiweUv‡ji wewfbœ msKivqY eY©bv Ki‡Z cvi‡eb|

 msKivq‡bi d‡j AYyi AvK…wZ e¨vL¨v Ki‡Z cvi‡eb|

 AYyi AvK…wZ msKivqb wbf©i - Dw³wU e¨vL¨v Ki‡Z cvi‡eb|

gyL¨ kã 

w ’̄wZkw³, ’̄vwqZ¡, A÷K m~Î, B‡jKUªb †Rvo 

msKi AiweUv‡ji mv‡_ mg‡hvRx †hŠ‡Mi AYyi AvK…wZi m¤úK© 

GKB kw³ Í̄‡ii mgkw³ ev cÖvq mgkw³ m¤úbœ AiweUvj¸‡jv GK‡Î wgwjZ n‡j GKB kw³m¤úbœ mgmsL¨K 

msKi AiweUvj MVb K‡i| 

AiweUvj msKi‡Yi d‡j beMwVZ msKi AiweUvjmg~n Zv‡`i g‡a¨ wewfbœ †KvY m„wó K‡i wÎgvwÎKfv‡e web¨ Í̄ _v‡K| msKi 

AiweUv‡ji cÖK…wZi Dci wbf©i K‡i mg‡hvRx †hŠ‡Mi AYyi AvK…wZ I eÜb †Kvb m¤ú‡K© Rvbv hvq| Avevi †hŠ‡Mi †K› ª̀xq 

cigvYy‡Z Dcw ’̄Z gy³‡Rvo B‡jKUª‡bi cÖfv‡e †hŠ‡Mi ¯̂vfvweK AvK…wZi cwieZ©b N‡U| †hŠM MV‡bi mgq †K› ª̀xq cigvYyi 

†hvR¨Zv Í̄‡i B‡jKUªb hyMj ev msKi AiweUv‡ji msL¨vi mv‡_ †hŠ‡Mi AvK…wZ wbf©i K‡i| †hgb 

(1) cigvYyi †hvR¨Zv Í̄‡i ỳwU B‡jKUªb hyMj ev ỳwU msKi AiweUvj _vK‡j AYyi AvK…wZ mgZjxq mij ˆiwLK nq| 

(2) cigvYyi †hvR¨Zv Í̄‡i wZbwU B‡jKUªb hyMj ev wZbwU msKi AiweUvj _vK‡j AYyi AvK…wZ mgZjxq wÎfyRvKvi nq| 

(3) msKi AiweUv‡ji msL¨v PviwU n‡j AYyi AvK…wZ PZz Í̄jKxq I eMv©Kvi mgZjxq nq| 

(4) cigvYyi †hvR¨Zv Í̄‡i msKi AiweUv‡ji msL¨v cuvPwU n‡j AYyi AvK„wZ wÎ‡KvYvKvi wØ-wcivwgWxq nq| 

(5) cigvYyi †hvR¨Zv Í̄‡i msKi AiweUv‡ji msL¨v QqwU n‡j AYyi AvK…wZ n‡e AóZjKxq| 

(1) sp msKi AiweUvj : cigvYyi GKB kw³ Í̄‡i Aew ’̄Z ỳwU mgkw³ m¤úbœ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji msKi‡Y 

msKi AiweUvj MwVZ nq| hw` GKwU s-AiweUvj Ges GKwU p-AiweUv‡ji g‡a¨ msKiY N‡U Z‡e GKB kw³ m¤úbœ ỳwU 

sp msKi AiweUvj MwVZ nq| 

s I p AiweUvj s I p msKi AiweUvjØq 

sp msKiY 

wPÎ-5.1 : sp msKi AiweUv‡ji MVb 

BeF2 AYy‡Z sp msKiY N‡U| Be(4) Ges F(9) Gi B‡jKUªb web¨vm wbgœiƒc : 

Be(4)  1s2 2s2

D‡ËwRZ Ae ’̄v  Be*  1s22s12p1
x
 

Be Gi msKixKiY 

cvV-3.5
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F(9)  1s22s22p2
x2p2

y2p1
z  

wPÎ-5.2 : sp nvBweªW AiweUv‡ji MVb 

msKixKi‡Yi d‡j Be(4) cigvYy‡Z 2wU mgkw³ m¤úbœ sp AiweUv‡ji m„wó nq| 2wU †d¬vwib cigvYyi 2wU 2pz AiweUv‡ji mv‡_ 

Be Gi 2wU sp AiweUv‡ji Awaµg‡Yi d‡j 2wU sppz eÜ‡bi m„wó n‡q BeF2 AYyi m„wó nq| 

wPÎ-5.3 : BeF2 AYyi MVb 

BeF2 AYywU mij‰iwLK AvK…wZi Ges Gi eÜb †KvY n‡e 180˚| 

(2) sp2-msKi AiweUvj : GKB kw³ Í̄‡ii GKwU s-AiweUvj Ges 2wU p-AiweUv‡ji g‡a¨ msKiY NU‡j wZbwU sp2

mgkw³ m¤úbœ msKi ev nvBweªW AiweUvj MwVZ nq| 

cigvYyi BX3 (GLv‡b X = F, Cl, Br, I) †hŠ‡Mi †ÿ‡Î sp2 
msKixKiY N‡U| BF3 AYy we‡ePbv K‡i B(5) Ges F(9) 

B‡jKUªb web¨vm wbgœiƒc : 

F(9)  1s22s22p2
x2p2

y2p1
z  

B(5)  1s22s22p1 

B*  1s2  2s12 1
xp 2 1

yp
sp2

 – msKixKiY 

wPÎ-5.4 : sp2
 msKi AiweUv‡ji MVb 

s AiweUvj p AiweUvj sp nvBweªW AiweUvj 

†QvU †jve 

eo †jve 

†d¬vwib cigvYy 

2wU sp nvBweªW 

AiweUvj 

nvBweªW Ae ’̄vq 

Be cigvYy 

FBeF 

sp nvBweªW 

AiweUvj 

sp2 nvBweªW AiweUvj 

†QvU †jve

eo †jve
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1 wU s-AiweUvj 

3 wU p-AiweUvj 

4 wU sp3-nvBweªW AiweUvj 

B(5) cigvYy D‡ËwRZ Ae ’̄vq GKwU s-AiweUvj Ges ỳwU p-AiweUv‡ji (px I pz ) mv‡_ wZbwU sp2
 msKi AiweUvj 

Drcbœ K‡i‡Q| G wZbwU sp2
 AiweUv‡ji mv‡_ wZbwU †d¬vwib cigvYyi wZbwU pz AiweUv‡ji Awaµg‡Y (Overlapping) 

BF3 AYy MwVZ n‡q‡Q| 

BF3AYy‡Z sp2
 msKixKi‡Yi Kvi‡Y FBF =120˚ nq| 

(3) sp3 
msKi AiweUvj : GKB kw³ Í̄‡ii †Kv‡bv cigvYyi GKwU s-AiweUvj I wZbwU p-AiweUv‡ji g‡a¨ msKiY

NU‡j mgkw³ m¤úbœ †h PviwU msKi AiweUvj MwVZ nq Zv‡K sp3
 msKiY e‡j Ges Drcbœ AiweUvj‡K sp3

 msKi 

AiweUvj e‡j| wg‡_b AYyi MV‡b sp3
 msKiY N‡U| G‡ÿ‡Î Kve©‡bi sp3 

msKi AiweUvj Ges nvB‡Wªv‡R‡bi s-
AiweUv‡ji g‡a¨ gy‡LvgywL Awaµg‡Y PviwU (sp3-s) σ-eÜb MwVZ nq| C(6) Gi B‡jKUªb web¨vm wbgœiƒc :

C(6) → 1s2 2s22p2 
*C→ 1s2 2s12 1

xp 2 1
yp  2 1

zp
 Kve©b msKixKiY 

H(1) → 1s1

wb‡gœ wP‡Îi mvnv‡h¨ sp3
 AiweUv‡ji MVb †`Lv‡bv n‡jv : 

wPÎ-5.5 : sp3 nvBweªW AiweUv‡ji MVb 

wg‡_b (CH4) AYyi MV‡b Kve©b cigvYyi PviwU sp3
 msKi AiweUv‡ji mv‡_ PviwU nvB‡Wªv‡Rb cigvYyi s AiweUv‡ji 

gy‡LvgywL Awaµg‡Y PviwU (sp3-s) σ-eÜ‡bi m„wó nq| 

wPÎ-3.21 : wg‡_b AYyi MVb 

wg‡_b AYy‡Z Kve©‡bi sp3
 msKi AiweUvj e¨eüZ nq e‡j CH4 AYyi AvK…wZ PZz Í̄jKxq nq| wg‡_b AYy‡Z HCH = 

109˚28 nq| 

wkÿv_©xi KvR 

1| cÖvK…wZK mnjf¨ DcKiY w`‡q BF3, CH4 I NH3 AYyi R¨vwgwZK MVb ˆZwi K‡i 

†`Lvb| 
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mvi-ms‡ÿc : 

 msKi AiweUvj : GKB kw³ Í̄‡ii mgkw³ ev cÖvq mgkw³ m¤úbœ AiweUvj¸‡jv GK‡Î wgwjZ n‡j GKB kw³m¤úbœ

mgmsL¨K msKi AiweUvj MVb K‡i|

 sp msKi AiweUvj : cigvYyi GKB kw³ Í̄‡i Aew ’̄Z ỳwU mgkw³ m¤úbœ ev cÖvq mgkw³ m¤úbœ AiweUv‡ji msKi‡Y msKi

AiweUvj MwVZ nq| hw` GKwU s-AiweUvj Ges GKwU p-AiweUv‡ji g‡a¨ msKiY N‡U Z‡e GKB kw³ m¤úbœ ỳwU sp msKi

AiweUvj MwVZ nq|

 sp2-msKi AiweUvj : GKB kw³ Í̄‡ii GKwU s-AiweUvj Ges 2wU p-AiweUv‡ji g‡a¨ msKiY NU‡j wZbwU sp2
 mgkw³

m¤úbœ msKi ev nvBweªW AiweUvj MwVZ nq|

 sp3 
msKi AiweUvj : GKB kw³ Í̄‡ii †Kv‡bv cigvYyi GKwU s-AiweUvj I wZbwU p-AiweUv‡ji g‡a¨ msKiY NU‡j

mgkw³ m¤úbœ †h PviwU msKi AiweUvj MwVZ nq Zv‡K sp3
 msKiY e‡j Ges Drcbœ AiweUvj‡K sp3

 msKi AiweUvj

e‡j| wg‡_b AYyi MV‡b sp3
 msKiY N‡U|

cv‡VvËi g~j¨vqb-3.5 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| sp2
 msKi AiweUv‡j s Pwi‡Îi kZKiv cwigvY KZ? 

(K) 25% (L) 33.3% (M) 66.7% (N) 75% 

2| Bw_b AYy‡Z Kve©b cigvYy‡Z †Kvb msKiY we`¨gvb? 

(K) sp (L) sp2
 (M) sp3

 (N) dsp2
 

3| sp3
 AiweUv‡ji mvaviY AvKvi Kxiƒc? 

 (K) mgZjxq wÎ‡KvYvKvi (L) mij‰iwLK (M) PZz Í̄jKxq (N) AóZjKxq 

4| msKwiZ AiweUvjmg~n 

i. me©̀ vB  eÜb MVb Ki‡e

ii. G‡`i cÖ‡Z¨‡Ki kw³B mgvb n‡e

iii. me©̀ vB  eÜb MVb Ki‡e

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
wb‡Pi DÏxcKwU jÿ Ki Ges 6 I 7 bs cÖ‡kœi DËi w`b : 

C(6)  1s2  2s1 2p3 

5| †KvbwU mwVK 

(K) GwU Kve©b cigvYyi ¯̂vfvweK Ae ’̄v 

(L) Gi d‡j -eÜ‡bi m„wó nq 

(M) PviwU mgkw³ m¤úbœ AiweUv‡ji m„wó nq
(N) msKwiZ AiweUv‡j 33.33% s-AiweUv‡ji ag© eZ©gvb 

6| wb‡Pi Dw³¸‡jv jÿ  ̈Kiæb 

i. GwU Kve©b cigvYyi D‡ËwRZ Ae ’̄v

ii. Kve©b-Kve©b GKK eÜ‡bi m„wó n‡Z cv‡i

iii. †Kv‡bv Am¤ú„³ †hŠ‡Mi m„wó n‡Z cv‡i bv

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 

sp3 msKivqY 

2p 2s 
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AYyi AvK…wZ I eÜb †Kv‡Yi Dci gy³ †Rvo B‡jKUª‡bi cÖfve

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 AYyi MV‡bi †ÿ‡Î wbtm½ B‡jKUªb †Rv‡oi f~wgKv e¨vL¨v Ki‡Z cvi‡eb|

 AYyi eÜb †Kv‡Yi Dci wbtm½ B‡jKUªb †Rv‡oi f~wgKv e¨vL¨v Ki‡Z cvi‡eb|

gyL¨ kã 

AYyi AvK…wZ, eÜb †KvY, wb:m½ B‡jKUªb, msKivqb 

AYyi MV‡bi †ÿ‡Î wbtm½ B‡jKUªb †Rv‡oi f~wgKv : 

AYyi MV‡bi †ÿ‡Î wbtm½ B‡jKUªb †Rv‡oi f~wgKv Acwimxg| G †cÖwÿ‡Z NH3 AYyi MVb m¤ú‡K© Av‡jvPbv 

Kiv hvK| 

NH3 AYy‡Z bvB‡Uªv‡Rb cigvYyi sp3
 msKivqY NU‡jI H N H eÜb †Kv‡Yi gvb 107 nq| KviY NH3 AYy‡Z 

GKwU gy³ †Rvo ev wbtm½ B‡jKUªb †Rvo Gi Dcw ’̄wZ| 

NH3 AYyi †K› ª̀xq cigvYy N Gi cvigvYweK msL¨v 7| 

N(7) = 1s22s22p3 
 2p2s 

mwµq Ae ’̄vq, N* = 1s22s22p3 

 2p 2s 

sp3 msKivqY 

  

N cigvYyi sp3 msKwiZ AiweUv‡ji wZbwUi cÖ‡Z¨KwU‡Z GKwU K‡i AhyM¥ B‡jKUªb Ges GKwU‡Z †Rvo B‡jKUªb Ae ’̄vb 

K‡i| N cigvYy wZbwU sp3
 msKwiZ AiweUv‡ji AhyM¥ B‡jKUª‡bi mv‡_ nvB‡Wªv‡Rb cigvYy s-AiweUv‡ji AhyM¥ B‡jKUªb 

Awaµg K‡i NH3 AYyi MVb KvVv‡gv m„wó K‡i| msKwiZ AiweUv‡ji †Rvo B‡jKUªb wbtm½ B‡jKUªb †Rvo wnmv‡e Ae ’̄vb 

K‡i| 

N

H 

H 

LP

N 

H H H 



N 107
H H

H



NH3 
N

wÎfzwRq wcivwgwWq AvK…wZ 

wbtm½ B‡jKUªb †Rvo  eÜb B‡jKUªb †Rvo (LP  BP) weKl©Y ej, eÜb B‡jKUªb †Rvo  eÜb B‡jKUªb †Rvo (BP 
 BP) weKl©Y ej A‡cÿv †ewk nIqvq A_©vr (LP  BP) weKl©Y ej > (BP  BP) weKl©Y ej nIqvq H N H 
eÜb †Kv‡Yi gvb 1095 †_‡K n«vm †c‡q 107 nq| 

H2O AYy‡Z Aw·‡Rb cigvYyi sp3
 msKivqY NU‡jI H O H eÜb †Kv‡Yi gvb 1045  nq| KviY H2O AYy‡Z ỳwU 

gy³ †Rvo B‡jKUª‡bi Dcw ’̄wZ| 

H2O AYyi †K› ª̀xq cigvYy O, Gi cvigvYweK msL¨v 8| O(8) = 1s22s22p4 
2p 2s 

 O 

mwµq Ae ’̄vq, O* = 1s22s22p4 

 2p 2s 

sp3 msKivqY 

  

  

  

cvV-3.6

N

sp3 msKwiZ 

AiweUvj 

sp3 
sp3 sp3 
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O 

wPÎ-6.1 : sp3 msKwiZ AiweUvj

 

Aw·‡Rb cigvYyi msKwiZ AiweUv‡ji ỳwU AhyM¥ B‡jKUª‡bi mv‡_ ỳwU nvB‡Wªv‡Rb cigvYyi s-AiweUv‡ji AhyM¥ B‡jKUªb 

AwaµgY K‡i H2O AYyi MVb KvVv‡gv m„wó K‡i| 

H2O AYy‡Z wbtm½ B‡jKUªb †Rvowbtm½ B‡jKUªb †Rvo (LP  LP) weKl©Y ej Aci ỳwU weKl©Y ej wbtm½ B‡jKUªb 

†RvoeÜb B‡jKUªb †Rvo (LP  BP) I eÜb B‡jKUªb †RvoeÜb B‡jKUªb †Rvo (BP  BP) weKl©Y ej A‡cÿv 

AwaK kw³kvjx| A_©vr (LP  LP) weKl©Y ej > (LP  BP) weKl©Y ej > (BP  BP) weKl©Y ej| G Kvi‡Y H2O 

AYy‡Z H O H eÜb †Kv‡Yi gvb 1095 n‡Z  n«vm †c‡q 1045 nq| 

H2O AYy‡Z H O H eÜb †Kv‡Yi gvb 1045 n‡jI H2S AYy‡Z H S H eÜb †Kv‡Yi gvb 9212 nq| 

H2O I H2 S  Dfq AYyi MVb KvVv‡gv n‡Z †`Lv hvq| Dfq AYy‡ZB 2wU wbtm½ B‡jKUªb †Rvo eZ©gvb| Dfq AYy‡Z 2wU 

K‡i wbtm½ B‡jKUªb †Rvo _vKv m‡Ë¦I H2O AYy‡Z H O H eÜb †Kv‡Yi gvb 10450, wKš‘ H2S AYy‡Z H S
H eÜb †Kv‡Yi gvb A¯̂vfvweKfv‡e K‡g wM‡q 9212 nq| KviY H2S AYyi †K› ª̀xq cigvYy S-Gi †hvR¨Zv Í̄‡i k~b¨ 3d 
AiweUvj _vKvq wbtm½ †Rvo  wbtm½ †Rvo (L.P.L.P) weKl©Y e‡ji cÖfv‡e eÜb †Kv‡Yi ms‡KvP‡bi gvÎv G‡ÿ‡Î H2O 

AYyi mv‡c‡ÿ h‡_ó †ewk nq| d‡j H S H eÜb †Kv‡Yi gvb A¯̂vfvweKfv‡e K‡g wM‡q 9212 nq| 

NH3 AYy‡Z H N H eÜb †Kv‡Yi gvb 107 n‡jI PH3 AYy‡Z H P H eÜb †Kv‡Yi gvb 94 nq| 

NH3 I PH3 Dfq AYyi MVb KvVv‡gv n‡Z †`Lv hvq, Dfq AYy‡ZB GKwU K‡i wbtm½ B‡jKUªb †Rvo _vKv m‡Ë¦I NH3 

AYy‡Z H N H eÜb †Kv‡Yi gvb 107, wKš‘ PH3 AYy‡Z H P H eÜb †Kv‡Yi gvb 94 nq| KviY PH3 AYyi 

†K› ª̀xq cigvYy P-Gi †hvR¨Zv Í̄‡i k~b¨ 3d AiweUvj _vKvq wbtm½ †Rvo  eÜb †Rvo (LP BP) weKl©Y e‡ji cÖfv‡e 

eÜb †Kv‡Yi ms‡KvP‡bi gvÎv NH3 AYyi A‡cÿv h‡_ó AwaK nq| d‡j PH3 AYy‡Z H P H eÜb †Kv‡Yi gvb 

A¯̂vfvweKfv‡e K‡g wM‡q 94 nq| 

wkÿv_©xi KvR 

1| ỳwU †QvU †MvjAvjy, GKwU eo †MvjAvjy, ỳwU †QvU cvUKvwV ev euv‡ki kjvKv I PviwU 

g¨vPKvwV wb‡q H2O AYyi R¨vwgwZK MVb ˆZwi Kiæb| PviwU g¨vPKvwVi eviæ‡`i Ask 

wbtm½ B‡jKUªb †Rvo‡K cÖKvk Ki‡e| 

mvi-ms‡ÿc : 

 NH3 AYy‡Z bvB‡Uªv‡Rb cigvYyi sp3
 msKivqY NU‡jI H N H eÜb †Kv‡Yi gvb 107 nq|

 H2O AYy‡Z Aw·‡Rb cigvYyi sp3
 msKivqY NU‡jI H O H eÜb †Kv‡Yi gvb 1045  nq|

 H2O AYy‡Z H O H eÜb †Kv‡Yi gvb 1045 n‡jI H2S AYy‡Z H S H eÜb †Kv‡Yi gvb 9212
nq|

 NH3 AYy‡Z H N H eÜb †Kv‡Yi gvb 107 n‡jI PH3 AYy‡Z H P H eÜb †Kv‡Yi gvb 94 nq|

  

    
  •

 •   •
 •   •

 •   •
 • 

   

  

    

    

 

  

  

  

    

    

O

H 

H

LP

O

H
H

LP

V-AvK…wZi MVb 

H2



O
 

 O
1045 H H 

O 
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cv‡VvËi g~j¨vqb-3.6 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| cvwbi AYyi AvK…wZ Kxiƒc? 

(K) wÎfzRvK…wZi (L) mij‰iwLK 

(M) V AvK…wZi (N) wcivwgWvK…wZi 

2| NH3 AYyi AvK…wZ 

(K) PZz Í̄jKxq (L) mij‰iwLK 

(M) AóZjKxq (N) wÎfzwRq wcivwgwWq 

3| NH3 AYy‡Z N cigvYyi eÜb †Rvo B‡jKUªb KZ¸‡jv? 

(K) 1 (L) 2 

 (M) 3 (N) 4 

4| wb‡Pi Dw³¸‡jv jÿ Ki : 

i. (L.P.L.P) weKl©Y ej > (L.P.B.P) weKl©Y ej > (B.P.B.P) weKl©Y

ii. H2S AYyi eÜb †Kv‡Yi gvb H2O AYy A‡cÿv †QvU

iii. PH3 AYy‡Z GKwU wbtm½ B‡jKUªb †Rvo eZ©gvb

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
wb‡Pi MVbwU jÿ Ki Ges 5 I 6 bs cÖ‡kœi DËi `vI : 

5| D‡jøwLZ O-cigvYyi †hvR¨Zv Í̄‡i gy³ †Rvo B‡jKUªb msL¨v KZ? 

(K) 1 (L) 2 

(M) 3 (N) 4 

6| sp3
 msKiY nIqv m‡Ë¡I cÖ̀ Ë AYywUi eÜb †KvY 109.28 bv n‡q 104.5 nIqvi KviY 

i. gy³ †Rvo eÜb †Rvo B‡jKUª‡bi weKl©‡Yi Kvi‡Y

ii. gy³‡Rvo B‡jKUª‡bi weKl©‡Yi Kvi‡Y

iii. eÜb‡Rvo B‡jKUª‡bi weKl©‡Yi Kvi‡Y

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 

1045 H H 

O 
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 mwbœ‡ek mg‡hvRx eÜb

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 mwbœ‡ek mg‡hvRx eÜb e¨vL¨v Ki‡Z cvi‡eb|

 AYyMV‡b mg‡hvRx eÜ‡bi ¸iæZ¡ e¨vL¨v Ki‡Z cvi‡eb|

 mwbœ‡ek mg‡hvRx eÜb I mg‡hvRx eÜ‡bi g‡a¨ cv_©K¨ wba©viY Ki‡Z cvi‡eb|

gyL¨ kã 

mwbœ‡ek eÜb, RwUj Avqb, B‡jKUªb hyMj 

mwbœ‡ek eÜb (Coordinate bond) 
ỳwU cigvYyi ev ỳwU †hŠM ev †hŠM I Avqb Gi g‡a¨ ivmvqwbK eÜb MV‡bi Rb¨ †h ỳwU B‡jKUª‡bi cÖ‡qvRb 

IB ỳwU B‡jKUªbB GKwU cigvYy `vb K‡i Ges Df‡qB IB B‡jKUªb †RvowU mgfv‡e e¨envi K‡i Zv‡`i me©ewnt ’̄ K‡ÿ 

wbw®Œq M¨v‡mi B‡jKUªb web¨vm jvf K‡i| Gfv‡e B‡jKUªb †Rvo m„wó K‡i mgfv‡e e¨envi Kivi d‡j †h ivmvqwbK eÜ‡bi 

m„wó nq Zv‡K mwbœ‡ek eÜb ejv nq| 

mwbœ‡ek eÜb MV‡bi mgq †h cigvYy ev AYy ev Avqb B‡jKUªb †Rvo `vb K‡i Zv‡K `vZv e‡j| wecixZfv‡e eÜb MV‡bi 

mgq †h cigvYy ev AYy ev Avqb B‡jKUªb †Rvo MÖnY K‡i `vZvi mv‡_ B‡jKUªb †RvowU‡K e¨envi K‡i Zv‡K MÖnxZv e‡j| 

G RvZxq eÜb‡K `vZv †_‡K MÖnxZvi w`‡K Zxi wPý () Øviv cÖKvk Kiv nq| 

mwbœ‡ek eÜ‡bi †ÿ‡Î KZ¸‡jv c~e©©kZ© †g‡b Pjvi cÖ‡qvRb nq| †hgbÑ 

(i) mwbœ‡ek eÜ‡b AskMÖnYKvix ỳwU cigvYyi †ÿ‡Î eÜ‡b AskMÖnYKvix `vZv cigvYyi me©ewnt ’̄ kw³ Í̄‡ii †Kv‡bv 

AiweUv‡j Kgc‡ÿ GKwU wbtm½ B‡jKUªb †Rvo _vK‡Z n‡e| A_©vr `vZv MÖæcwU wjM¨vÛ ejv nq| 

(ii) B‡jKUªb †Rvo MÖnY Kivi Rb¨ MÖnxZvi me©ewnt ’̄ kw³ Í̄‡i ev †hvR¨Zv Í̄‡i AšÍ:Z GKwU k~b¨ AiweUvj _vK‡Z n‡e| 

(iii) ̀ vZv cigvYy KZ…©K `vbK…Z B‡jKUªb †Rvo `vZv I MÖnxZv Dfq cigvYyi g‡a¨ mgvbfv‡e web¨ Í̄ †_‡K `vZv I MÖnxZv 

Dfq cigvYy mgvbfv‡e e¨envi Ki‡e| ỳwU cigvYyi g‡a¨ †Kv‡bv ai‡bi m¤ú~Y©fv‡e B‡jKUª‡bi MÖnY ev Z¨vM NU‡e 

bv| 

D`vniY¯̂iƒc : 

(i) A¨v‡gvwbqvg Avqb (NH4
+) MVb 

 NH3  AYy‡Z N-cigvYy‡Z GKwU wbtm½ B‡jKUªb †Rvo eZ©gvb _v‡K| H-cigvYy Gi 1s AiweUv‡ji GKwU gvÎ B‡jKUªb‡K 

`vb K‡i H+
 Avq‡b cwiYZ nq| A_©vr H+ Avq‡bi GKgvÎ AiweUvj 1s AiweUv‡j †Kv‡bv B‡jKUªb _v‡K bv| 

 NH3 
 

AYyi 

AóKc~Y© N-cigvYy Gi wbtm½ B‡jKUªb †RvowU H+ Avq‡bi mv‡_ mgfv‡e e¨envi K‡i| d‡j H+ Avqb wbw®Œq M¨vm He 

Gi B‡jKUªb MVb KvVv‡gv jvf K‡i| 

 NH3 
 

I H+ Gi g‡a¨ mgfv‡e e¨eüZ B‡jKUªbwU mwbœ‡ek eÜb MV‡bi gva¨‡g NH4
+ 

Avq‡bi m„wó K‡i| 

 NH3 
 

+ H+    









H

H
|

N
|

H

 : H+    ev, 









H

H
|
N
|

H

 : H

+

 ev, 









H

H
|

N
|

H

 H

+

ev, NH4
+ 

g‡b ivL‡eb : mwbœ‡ek eÜb MV‡bi †ÿ‡Î †Kv‡bv Avavb wbi‡cÿ cigvYy ev AYy ev Avq‡bi ga¨w ’̄Z †Kv‡bv cigvYyi 

me©ewnt ’̄ K‡ÿi †Kv‡bv AiweUv‡j GK †Rvov B‡jKUªb _vKvi cÖ‡qvRb nq| cigvYyi g‡a¨ Dcw ’̄Z G ai‡bi B‡jKUªb 

†Rvo‡K wbtm½ B‡jKUªb †Rvo (lone pair of electrons) e‡j| wbtm½ B‡jKUªb †Rvo‡K ỳwU WU wPý () Øviv cÖKvk 

Kiv nq| †hgb 

 NH3 
, 

 PH3 
, 

 H2O 
, 

 R NH2 
, 

 R OH 
, 

 SO2 
 

BZ¨vw` †hŠ‡Mi AYyi g‡a¨ N, P, O I S cigvYy‡Z

cvV-3.7
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wbtm½ B‡jKUªb †Rvo we`¨gvb| 

(ii) nvB‡Wªvwbqvg Avqb (H3 O +) MVb 

cvwbi (

 H2O ) AYy‡Z O-cigvYy‡Z ỳwU wbtm½ B‡jKUªb †Rvo eZ©gvb _v‡K| H-cigvYy Gi 1s AiweUv‡ji GKgvÎ 

B‡jKUªbwU‡K `vb K‡i H+ Avq‡b cwiYZ nq| G Kvi‡Y H+ Avq‡bi GKgvÎ AiweUvj 1s AiweUv‡j †Kv‡bv B‡jKUªb _v‡K 

bv| cvwbi AYy‡Z AóKc~Y© O-cigvYywUi 2wU B‡jKUªb †Rv‡oi g‡a¨ GKwU B‡jKUªb †Rvo H+ Avqb MÖnY K‡i Ges Df‡qi 

B‡jKUªb †RvowU‡K mgfv‡e e¨envi K‡i| H+ Avqb wbw®Œq †gŠj He Gi B‡jKUªb web¨vm jvf K‡i H3 O + Avqb Drcbœ 

K‡i| 

 H2O  + H+    

 
 O  H+ 

H

H
 ev, 






 

 O  H
H

H

+

(iii) I‡Rvb (O3) AYyi MVb 

O-cigvYyi cvigvYweK msL¨v 8 Ges Gi B‡jKUªb web¨vm 

O(8) = 1s22s22p4 
 2p 2s

 O 

G B‡jKUªb web¨vm †_‡K †`Lv hvq O-cigvYyi me©ewnt ’̄ kw³ Í̄‡i 2wU wbtm½ B‡jKUªb †Rvo I 2wU we‡Rvo B‡jKUªb 

eZ©gvb| cÖv_wgKfv‡e 2wU O-cigvYy cÖ‡Z¨‡Ki 2wU we‡Rvo B‡jKUªb ci¯ú‡ii mv‡_ †kqvi K‡i mg‡hvRx eÜ‡bi gva¨‡g 

hy³ nq Ges O2 AYy MVb K‡i| O2 AYy‡Z O-cigvYy ỳwU cÖ‡Z¨‡KB AóK c~Y©Zv cÖvß nq| 

 O  +  O      
 O O    ev, 

 O O    ev, O2 

O2 ev, 

 O O  AYyi AóKc~Y© O-cigvYy ỳwUi †h‡Kv‡bv GKwU O-cigvYy Gi 2wU wbtm½ B‡jKUªb †Rv‡oi †h‡Kv‡bv 

GKwU wbtm½ B‡jKUªb †Rvo Aci GKwU O-cigvYyi mv‡_ mylgfv‡e †kqvi K‡i mwbœ‡ek eÜ‡bi gva¨‡g hy³ nq| G‡ÿ‡Î 

AóK c~Y© nq Ges O3 AYy MwVZ nq| 

 O O  +  O      

 O O + O   ev, 

 O O   O    ev, 

 O  =  O   O    ev, O3

(iv) A¨v‡gvwbqv I †evib UªvB‡d¬vivB‡Wi ms‡hv‡M MwVZ †hŠM 

A¨v‡gvwbqv (

 NH3 ) †hŠ‡Mi AYy‡Z N-cigvYy‡Z GKwU wbtm½ B‡jKUªb †Rvo _v‡K| †evib UªvB †K¬vivB‡W (BF3) †hŠ‡Mi 

MVb †_‡K †`Lv hvq Gi †K› ª̀xq cigvYy B-Gi me©ewnt ’̄ K‡ÿ B‡jKUªb msL¨v 6| A_©vr BF3 AYyi †K› ª̀xq cigvYy B-Gi 

AóK A‡cÿv 2wU B‡jKUªb Kg _v‡K| NH3 AYyi AóKc~Y© N-cigvYyi wbtm½ B‡jKUªb †RvowU †evib UªvB †d¬vivBW †hŠ‡Mi 

B cigvYy MÖnY K‡i mylgfv‡e †kqvi K‡i| B-cigvYy AóK c~Y© nq Ges `vZv I MÖnxZv Dfq cigvYy IB wbtm½ B‡jKUªb 

†RvowU mgvbfv‡e e¨envi K‡i 

 







 N 

H 
H 

H  BF3   mwbœ‡ek †hŠM MVb K‡i| 

 NH3  + BF3     H

H
|

  N 
|

H

  BF3   ev, H

H
|

N
|

H

  BF3   ev, NH3  BF3 

(v) mvjdvi WvB A·vBW (SO2) AYyi MVb 

S-cigvYyi cvigvYweK msL¨v 16 Ges Gi B‡jKUªb web¨vm 

S(16) = 1s22s22p63s23p4 
 3p 3s

 ev, 

 S
S-cigvYyi †hvR¨Zv Í̄‡i 2wU wbtm½ B‡jKUªb †Rvo I 2wU we‡Rvo B‡jKUªb eZ©gvb| 

O-cigvYyi cvigvYweK msL¨v 8 Ges Gi B‡jKUªb web¨vm 

O(8) = 1s22s23p4 
 2p 2s

 O
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O-cigvYyi †hvR¨Zv Í̄‡i 2wU wbtm½ B‡jKUªb †Rvo I 2wU we‡Rvo B‡jKUªb eZ©gvb| 

S I O cigvYy I‡`i †hvR¨Zv Í̄‡ii 2wU we‡Rvo B‡jKUªb mgfv‡e †kqvi K‡i me©ewnt ’̄ K‡ÿ AóK c~Y© K‡i Ges 

 S  =  O  
eÜ‡bi m„wó K‡i| 

 S  +  O       

 S O 
    ev, 

 S    O  
Drcbœ 

 S  =  O  Gi S-cigvYywU Gi 2wU wbtm½ B‡jKUªb †Rv‡oi g‡a¨ GKwU wbtm½ B‡jKUªb †Rvo‡K Aci GKwU O-

cigvYy‡K `vb K‡i Ges G‡ÿ‡Î `vbK…Z B‡jKUªb †Rvo Dfq cigvYy mgvbfv‡e e¨envi K‡i| G Ae ’̄vq O-cigvYywUi 

me©ewnt ’̄ K‡ÿ AóKc~Y©Zv cÖvß nq Ges 

 S O2 AYy MwVZ nq| 

 O  =  S  +  O       

 S +  O  O 
     ev,  

 O    S   O      ev,  

 O    S    O       ev,  

 O  

 O


  S      ev,  

 S O2 

(vi) A¨vjywgwbqvg †K¬vivB‡Wi WvBgvi MVb : 

Al †gŠ‡ji cigvYyi cvigvYweK msL¨v 13 Ges Gi B‡jKUªb web¨vm 

Al(13) = 1s22s22p63s23p1 
 3p 3s

mwµq Ae ’̄vq, Al* = 1s22s22p63s13p2 
 3p 3s

 ev,  

 Al
Cl cigvYyi cvigvYweK msL¨v 17 Ges Gi B‡jKUªb web¨vm 

Cl(17) = 1s22s22p63s23p5 
 3p 3s

 ev,  

 Cl

Al-cigvYyi 3wU we‡Rvo B‡jKUª‡bi mv‡_ 3wU Cl-cigvYyi 3wU we‡Rvo B‡jKUªb †kqvi K‡i AlCl3 AYy MwVZ nq| 

 Al  + 3  Cl         

 Cl  Al
 Cl 

 Cl      ev,  

 Cl Al
|

 Cl 

 Cl  ev, AlCl3 

AlCl3 AYy‡Z Al cigvYyi †hvR¨Zv Í̄‡i 6wU B‡jKUªb eZ©gvb A_©vr AóK Ac~Y©| ỳwU AlCl3 AYyi g‡a¨ GKwU AYyi GKwU 

Cl cigvYy Gi me©ewnt ’̄ Kÿ †_‡K GKwU wbtm½ B‡jKUªb †Rvo Aci AlCl3 AYyi Al cigvYy‡K `vb Ki‡j IB Al cigvYy 

AóK c~Y© nq| GKBfv‡e wØZxq AlCl3 AYyi GKwU Cl-cigvYy GKBfv‡e Gi GKwU wbtm½ B‡jKUªb †Rvo cÖ_g AlCl3 
AYyi Al cigvYy‡K `vb K‡i| cÖ_g AlCl3 Gi Al cigvYywUI AóK c~Y© nq| Gfv‡e A¨vjywgwbqvg †K¬vivBW AYyi WvBgvi 

MVb Al2Cl6 MwVZ nq| 

Al 

Cl

Cl

Al

Cl

Cl
Cl

Cl 101

79 118

wPÎ-7.1 : Al2Cl6 Gi WvBgvi MVb 

wkÿv_©xi KvR 

1| GKwU eo †MvjAvjy, wZbwU †QvU †MvjAvjy, wZbwU cvUKvwV I ỳwU g¨vP KvwV wb‡q 

NH3 AYyi R¨vwgwZK MVb KvVv‡gv ˆZwi Kiæb| GLv‡b eo †MvjAvjywU bvB‡Uªv‡Rb, 

†QvU †MvjAvjy 3wU nvB‡Wªv‡Rb, g¨vPKvwV 2wU wbtm½ B‡jKUªb †Rvo Ges cvUKvwV 

wZbwU NH eÜb‡K wb‡ ©̀k Ki‡e| 

   

      

 

Page 30 of 46

Dr. A. P. J. Abdul Kalam Government College

Dr. A
. P

. J
. A

bd
ul 

Kala
m G

ov
ern

men
t C

oll
eg

e



mvi-ms‡ÿc : 

 mwbœ‡ek eÜb : ỳwU cigvYyi ev ỳwU †hŠM ev †hŠM I Avqb Gi g‡a¨ ivmvqwbK eÜb MV‡bi Rb¨ †h ỳwU B‡jKUª‡bi

cÖ‡qvRb IB ỳwU B‡jKUªbB GKwU cigvYy `vb K‡i Ges Df‡qB IB B‡jKUªb †RvowU mgfv‡e e¨envi K‡i Zv‡`i

me©ewnt ’̄ K‡ÿ wbw®Œq M¨v‡mi B‡jKUªb web¨vm jvf K‡i| Gfv‡e B‡jKUªb †Rvo m„wó K‡i mgfv‡e e¨envi Kivi

d‡j †h ivmvqwbK eÜ‡bi m„wó nq Zv‡K mwbœ‡ek eÜb ejv nq|

cv‡VvËi g~j¨vqb-3.7 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| [Ag(NH3)]Cl †hŠ‡M †Kvb eÜb we`¨gvb? 

(K) mg‡hvRx (L) AvqwbK (M) mwbœ‡ek mg‡hvRx (N) me¸‡jv 

2| mwbœ‡ek eÜ‡b †h cigvYy Zvi B‡jKUªb hyMj GKKfv‡e mieivn K‡i Zv‡K Kx e‡j? 

(K) `vZv cigvYy (L) MÖnxZv cigvYy (M) ‡KvbwUB bq (N) meKwU 

3| wb‡Pi †KvbwU eÜ‡b GK †Rvov wbtm½ B‡iKUªb `vb Ki‡Z cv‡i? 

(K) BF3 (L) AlCl3 
(M) FeCl3 (N) NH3 

4| wb‡Pi †Kvb AYy eÜ‡b GK †Rvov B‡jKUªb MÖnY Ki‡Z cv‡i? 

(K) BF3 (L) AlCl3 
 (M) FeCl3 (N) me¸‡jv 

5| mwbœ‡ewk eÜ‡bi †ÿ‡Î wb‡Pi Dw³¸‡jv jÿ Kiæb 

i. mwbœ‡ewk eÜb‡K  wPý Øviv cÖKvk Kiv nq

ii. `vZv cigvYy ev MÖæc _v‡K

iii. RwUj Avq‡b mwbœ‡ek eÜb _vK‡ZB n‡e

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
wb‡Pi DÏxcKwU co–b Ges 6 I 7bs cÖ‡kœi DËi w`b| 

A GKwU cwj GUwgK †hŠM| Gi eÜb †Kv‡Yi gvb 107 Ges AYy‡Z GKwU wbtm½ B‡jKUªb †Rvo eZ©gvb| 

6| A †hŠMwU‡K mvaviYfv‡e ejv nq 

(K) A‰Re †hŠM  (L) nvBWªvBW †hŠM 

(M) wjM¨vÛ  (N) B‡jKUªb `vZv 

7| A †hŠMwU Cu2+
 Avq‡bi mv‡_ RwUj †hŠM MVb Ki‡j 

i. RwUj AvqbwUi Avavb nq + 2
ii. AvqbwUi bvg †UUªvA¨vwgb Kcvi II Avqb

iii. RwUj AvqbwU eY©hy³ nq

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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†cvjvwiwU I †cvjvivqb

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 †cvjvivq‡bi e¨vL¨v w`‡Z cvi‡eb|

 †cvjvivq‡bi d‡j †hŠ‡Mi a‡g©i cwieZ©‡bi e¨vL¨v Ki‡Z cvi‡eb|

gyL¨ kã 

†cvjvivqb, B‡jKUªb hyMj, WvB‡cvj, †cvjvivqb ÿgZv| 

AvqwbK eÜ‡b mg‡hvRx ˆewkó¨ 

(Covalent Character of Ionic bonds) 

wbKUZg wbw®Œq M¨v‡mi B‡jKUªb web¨vm jv‡fi D‡Ï‡k¨ Zwor abvZ¥K †gŠj GK ev GKvwaK B‡jKUªb `vb K‡i abvZ¥K 

Avq‡b cwiYZ nq| Zwor abvZ¥K †gŠ‡ji `vbK…Z B‡jKUªb‡K Zwor FYvZ¥K †gŠj MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq 

Ges wbKUZg wbw®Œq M¨v‡mi B‡jKUªb web¨vm jvf K‡i| ỳB wecixZ Zworag©x Avq‡bi g‡a¨ w ’̄i ZwoZvKl©Y e‡ji gva¨‡g 

ci¯úi hy³ n‡q †hŠM MVb K‡i| G w ’̄i ZwoZvKl©Y ejB AvqwbK eÜb| 

(i) Avavb wbi‡cÿ cigvYy GK ev GKvwaK B‡jKUªb‡K `vb K‡i K¨vUvq‡b cwiYZ nq| K¨vUvq‡bi †ÿ‡Î wbDwK¬qv‡mi †gvU 

abvZ¥K Avavb wbDwK¬qv‡mi evB‡ii †gvU FYvZ¥K Avav‡bi Zyjbvq †ewk nq| G Kvi‡Y K¨vUvq‡bi wbDwK¬qv‡mi abvZ¥K 

Avavb Øviv B‡jKUªb †gN AwaKgvÎvq AvKl©Y ej Abyfe K‡i| d‡j cÖwZwU K¨vUvq‡bi †ÿ‡ÎB K¨vUvq‡bi B‡jKUªb †gN 

K¨vUvq‡bi wbDwK¬qv‡mi mv‡_ AwaKZi †ewk gvÎvq my „̀pfv‡e Ave× _v‡K| K¨vUvq‡bi B‡jKUª‡bi †gN‡K me mgq 

†MvjvKvi wnmv‡e a‡i †bqv nq| 

(ii) Avavb wbi‡cÿ cigvYy GK ev GKvwaK B‡jKUªb MÖnY K‡i A¨vbvq‡b cwiYZ nq| A¨vbvq‡bi †ÿ‡Î wbDwK¬qv‡mi †gvU 

abvZ¥K Avav‡bi cwigvY wbDwK¬qv‡mi evB‡ii †gvU FYvZ¥K Avav‡bi Zyjbvq Kg nq| G Kvi‡Y A¨vbvq‡bi wbDwK¬qv‡mi 

abvZ¥K Avavb Øviv B‡jKUªb †gN Kg gvÎvq AvKl©Y ej Abyfe K‡i| d‡j cÖwZwU A¨vbvq‡bi †ÿ‡ÎB A¨vbvq‡bi B‡jKUªb 

†gN A¨vbvq‡bi wbDwK¬qv‡mi mv‡_ A‡cÿvK…Z Kg AvKl©Y e‡ji gva¨‡g hy³ _v‡K| A¨vbvq‡bi B‡jKUªb †gNwUI †MvjvKvi 

wnmv‡e a‡i †bqv nq| 

(iii) †Kv‡bv AvqwbK †hŠ‡Mi †Kjv‡mi †ÿ‡Î K¨vUvqb I A¨vbvqb wbw ©̀ó ~̀iZ¡ I Ae ’̄v‡b _vKv Ae ’̄vq K¨vUvq‡bi abvZ¥K 

Avavbhy³ wbDwK¬qvm I A¨vbvq‡b FYvZ¥K Avavb hy³ wbDwK¬qvm‡K ci¯úi Zxeªfv‡e weKl©Y K‡i| wecixZfv‡e K¨vUvq‡bi 

abvZ¥K Avavbhy³ wbDwK¬qvm A¨vbvq‡bi FYvZ¥K Avavbhy³ B‡jKUªb †gN‡K AvKl©Y K‡i| GKBfv‡e A¨vbvq‡bi abvZ¥K 

Avavbhy³ wbDwK¬qvm K¨vUvq‡bi FYvZ¥K Avavbhy³ B‡jKUª‡bi †gN‡K AvKl©Y K‡i| 

(iv) K¨vUvq‡bi B‡jKUªb †gN K¨vUvq‡bi wbDwK¬qvm Øviv Zxeª AvKl©Y ej Øviv „̀pfv‡e Ave× _vKvq A¨vbvq‡bi wbDwK¬qv‡mi 

AvKl©Y ej K¨vUvq‡bi B‡jKUª‡bi †g‡Ni Dci †Zgb †Kv‡bv cÖfve †dj‡Z cv‡i bv| d‡j K¨vUvq‡bi B‡jKUªb †g‡Ni 

AvKvi c~‡e©i b¨vq †_‡K hvq| †Kv‡bv ai‡bi weK…Z nq bv| 

Acic‡ÿ A¨vbvq‡bi B‡jKUªb †gN A¨vbvq‡bi wbDwK¬qvm KZ…©K ỳe©j AvKl©Y ej Øviv nvjKvfv‡e hy³ _v‡K| G Kvi‡Y 

K¨vUvq‡bi wbDwK¬qv‡mi AvKl©Y ej A¨vbvq‡bi B‡jKUªb †g‡Ni Dci cÖfve we Í̄vi Kivi my‡hvM cvq| hw` G cÖfve Kvh©Ki 

bv nq Z‡e †m‡ÿ‡Î AvqwbK †hŠ‡Mi ag© I †Kjv‡mi MV‡bi †Kv‡bv cwieZ©b N‡U bv| Avi hw` cÖfve Kvh©Ki nq Z‡e 

†m‡ÿ‡Î AvqwbK †Kjv‡mi R¨vwgwZK AvKvi webó nq Ges A¨vbvq‡bi †MvjvKvi AvK…wZi B‡jKUªb †g‡Ni weK…wZ N‡U| 

G‡ÿ‡Î B‡jKUªb †gN K¨vUvq‡bi w`‡K AMÖmi nq| A¨vbvq‡bi B‡jKUªb †g‡Ni G weK…wZ‡K †cvjvivqb ejv nq| 

cvV-3.8

+ 

K¨vUvqb    A¨vbvqb A¨vbvq‡bi 

Awf‡jcb 

A¨vbvq‡bi 

Awf‡jc‡bi gvÎv e„w× 

A¨vbvq‡bi m¤ú~Y© Awf‡jc‡b 

mg‡hvRx eÜb MVb 
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A¨vbvq‡bi B‡jKUªb †gN weK…Z n‡Z n‡Z K¨vUvq‡bi w`‡K AMÖmi n‡q GKmgq K¨vUvq‡bi B‡jKUªb cwigÐ‡ji mv‡_ wg‡k 

hvq| AvqwbK †hŠ‡Mi AvqwbK ag© Kg‡Z _v‡K Ges mg‡hvRx ag© evo‡Z _v‡K| Gfv‡e GKwU ch©v‡q G‡m A¨vbvq‡bi 

B‡jKUª‡bi †gN K¨vUvq‡bi B‡jKUªb †g‡Ni mv‡_ wg‡k wM‡q m¤ú~Y©fv‡e GKvKvi n‡q hvq| ZLb AvqwbK †hŠMwU m¤ú~Y©fv‡e 

mg‡hvRx †hŠ‡M cwiYZ nq| 

abvZ¥K Avavbhy³ K¨vUvqb Øviv A¨vbvq‡bi †MvjvKvi B‡jKUªb †g‡Ni weK…wZ NUv‡bvi ÿgZv‡K K¨vUvq‡bi †cvjvivqb 

ÿgZv ejv nq| AvqwbK †hŠ‡M K¨vUvqb Øviv A¨vbvq‡bi †cvjvivq‡bi gvÎv K¨vUvq‡bi Avavb I K¨vUvq‡bi AvKvi Z_v 

e¨vmv‡a©i Dci wbf©i K‡i| 

K¨vUvq‡bi †cvjvivqb ÿgZv, dvB () = 

K¨vUvq‡bi Avavb

K¨vUvq‡bi e¨vmva©

  

G AbycvZwU‡K AvqwbK wefeI (Ionic potential) e‡j| G m¤úK© †_‡K †`Lv hvq, K¨vUvq‡bi Avavb †ewk I K¨vUvq‡bi 

e¨vmva© Kg n‡j AvqwbK eÜ‡b †cvjvivq‡bi gvÎv Z_v  Gi gvb †e‡o hvq| cÖK…Zc‡ÿ  Gi gvb hZ †e‡o hvq 

K¨vUvq‡bi †cvjvivqb ÿgZv ZZ †e‡o hvq Ges AvqwbK eÜ‡b mg‡hvRx ˆewkó¨ ZZ †e‡o hvq| wecixZfv‡e  Gi gvb 

Kg n‡j K¨vUvqb Øviv A¨vbvq‡bi †cvjvivqb ÿgZv K‡g hvq Ges AvqwbK eÜ‡b mg‡hvRx ˆewkó¨ K‡g hvq| 

ch©vq mviwY‡Z ch©vq eivei evg †_‡K Wvb w`‡K AMÖmi n‡j K¨vUvq‡bi Avav‡bi e„w× N‡U Ges AvqwbK e¨vmv‡a©i gv‡bi 

n«vm N‡U| ch©vq eivei evg †_‡K Wvbw`‡K  Gi gv‡bi e„w× N‡U| G Kvi‡Y ch©vq eivei evg †_‡K Wvb w`‡K AMÖmi n‡j 

AvqwbK eÜ‡b AvqwbK ag© Kg‡Z _v‡K Ges mg‡hvRx ag© evo‡Z _v‡K| Z…Zxq ch©v‡qi †gŠj Na, Mg, Al Gi K¨vUvq‡bi 

Avavb Al3+ > Mg2+ > Na+
| AlCl3, MgCl2 I NaCl Gi mg‡hvRx cÖK…wZi µgwU n‡jv AlCl3 > MgCl2 > NaCl| 

KviY (Al3+) > (Mg2+) > (Na+)| 

ch©vq mviwY‡Z MÖæc eivei Dci †_‡K wb‡Pi w`‡K AMÖmi n‡j K¨vUvq‡bi Avavb AcwiewZ©Z _v‡K wKš‘ AvKv‡i †e‡o hvq| 

G Kvi‡Y dvB () Gi gvb ax‡i ax‡i K‡g hvq| d‡j MÖæc eivei Dci †_‡K wb‡Pi w`‡K AMÖmi n‡j †gŠj Øviv MwVZ 

AvqwbK †hŠ‡Mi AvqwbK eÜ‡bi g‡a¨ mg‡hvRx ˆewkó¨ Kg‡Z _v‡K| MÖæc 1 Gi †gŠj Li, Na, K, Rb, Cs Gi †K¬vivBW 

†hŠM LiCl, NaCl, KCl, RbCl I CsCl Gi †ÿ‡Î mg‡hvRx cÖK…wZi µg n‡jv 

LiCl > NaCl > KCl > RbCl > CsCl 

GKB avZe †gŠ‡ji cigvYyi abvZ¥K Avq‡bi Avav‡bi gvb †e‡o †M‡j K¨vUvq‡bi e¨vmva© K‡g hvq| d‡j dvB () Gi gvb 

†e‡o hvq Ges K¨vUvqb Øviv MwVZ AvqwbK †hŠ‡Mi AvqwbK ˆewkó¨ K‡g wM‡q mg‡hvRx ˆewkó¨ †e‡o hvq| 

D`vniY¯̂iƒc : (Fe3+) > Fe2+ 
myZivs FeCl3 I FeCl2 Gi mg‡hvRx a‡g©i µg n‡jv  FeCl3 > FeCl2 
GKBfv‡e SnCl4 I SnCl2 Gi mg‡hvRx a‡g©i µg n‡jv  SnCl4 > SnCl2| 

†cvjvivq‡bi d‡j †hŠ‡Mi a‡g©i cwieZ©b  

(Change of properties of compounds due to polarisation) 

hLb †Kv‡bv AvqwbK eÜ‡b †cvjvivqb N‡U ZLb †hŠ‡Mi a‡g©i cwieZ©b N‡U| †hgb 

(i) †hŠ‡Mi Mjbv¼ : AvqwbK eÜ‡b †cvjvivq‡bi gvÎv †e‡o †M‡j †hŠ‡Mi Mjbv‡¼i gvb K‡g hvq| eÜ‡b †cvjvivq‡bi gvÎv 

hZ †ewk nq AvqwbK ag© ZZ K‡g hvq Ges mg‡hvRx ag© ZZ †e‡o hvq| d‡j Mjbv‡¼i gvb ZZ K‡g hvq| AvqwbK †hŠ‡M 

K¨vUvq‡bi Avavb †e‡o †M‡j I AvqwbK e¨vmva© K‡g †M‡j K¨vUvq‡bi †cvjvivqb ÿgZv, dvB () Gi Abycv‡Zi gvb 

†e‡o hvq| dvB () Gi gvb †e‡o †M‡j mg‡hvRx ˆewkó¨ †e‡o hvq Ges †hŠ‡Mi Mjbv¼ K‡g hvq| 
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D`vniY¯̂iƒc : 

†hŠM K¨vUvqb K¨vUvq‡bi 

Avavb 

K¨vUvq‡bi 

e¨vmva© 

(pm) 

K¨vUvq‡bi †cvjvivqb ÿgZv, 

 = K¨vUvq‡bi Avavb

K¨vUvq‡bi e¨vmva©

†hŠ‡Mi Mjbv¼ C 

NaCl Na+
 +1 102  = 1

102
 = 9·803  103

 

800 

MgCl2 Mg2+
 +2 65  = 2

65
 = 3·076  102

 

712 

AlCl3 Al3+
 +3 50  = 3

50
 = 6·00 

180 

MÖæc eivei Dci †_‡K wb‡Pi w`‡K AvqwbK eÜ‡b †cvjvivq‡bi gvÎv K‡g hvq| d‡j mg‡hvRx eÜ‡bi ˆewkó¨ K‡g hvq 

Ges AvqwbK ˆewkó¨ †e‡o hvq| Mjbv‡¼i e„w× N‡U| MÖæc eivei Dci n‡Z wb‡Pi w`‡K AMÖmi n‡j K¨vUvq‡bi Avavb 

AcwiewZ©Z _vK‡jI K¨vUvq‡bi e¨vmva© †e‡o hvq| K¨vUvq‡bi †cvjvivqb ÿgZv dvB () Gi gvb K‡g hvq| G Kvi‡Y 

K¨vUvq‡bi †cvjvivq‡bi gvÎv K‡g hvq| 

D`vniY¯̂iƒc : 

 MÖæc-2 Gi †gŠ‡ji †K¬vivBW †hŠ‡Mi †ÿ‡Î 

†hŠM K¨vUvqb K¨vUvq‡bi 

Avavb 

K¨vUvq‡bi 

e¨vmva© (pm) 
K¨vUvq‡bi †cvjvivqb ÿgZv, 

 = K¨vUvq‡bi Avavb

K¨vUvq‡bi e¨vmva©

†hŠ‡Mi Mjbv¼ C 

BeCl2 

Be2+ +2 31  = 2
31

 = 6·45  102 405 

MgCl2 Mg2+
 +2 65  = 2

65
 = 3·076  102 712 

CaCl2 

Ca2+
 +2 99  = 2

99
 = 2·02  102

 

772 

SrCl2 Sr2+
 +2 

(ii) ª̀ve¨Zv : AvqwbK †hŠ‡M †cvjvivq‡bi Kvi‡Y †hŠ‡Mi ª̀ve¨Zv ¸‡Yi cwieZ©b N‡U| †cvjvivq‡bi gvÎv †ewk n‡j AvqwbK 

eÜ‡b mg‡hvRx ˆewkó¨ †e‡o hvq| †cvjvi ª̀ve‡K ª̀ve¨Zv ¸Y K‡g hvq| wmjfv‡ii n¨vjvBW †hŠM AgF, AgCl, AgBr I 

AgI Gi GKB K¨vUvqb Ag+ Avqb wKš‘ A¨vbvqb wfbœ| A¨vbvq‡bi e¨vmv‡a©i µg I > Br > Cl > F
| dvRv‡bi bxwZ 

Abymv‡i, A¨vbvq‡bi e¨vmva© Kg n‡j AvqwbK eÜ‡b †cvjvivq‡bi gvÎv Kg nq| d‡j mg‡hvRx ˆewkó¨ Kg nq Ges AvqwbK 

ˆewkó¨ †ewk nq| wmjfvi n¨vjvBW †hŠ‡Mi AvqwbK cÖK…wZi µg AgF > AgCl > AgBr > AgI| myZivs †cvjvi ª̀veK 

cvwb‡Z ª̀ve¨Zvi µg AgF > AgCl > AgBr > Agl| 

ch©vq mviwY‡Z MÖæc eivei Dci †_‡K wb‡Pi w`‡K AvqwbK e¨vmva© †e‡o hvq hw`I Avavb AcwiewZ©Z _v‡K| MÖæc1 Gi 

†gŠj¸‡jvi †K¬vivBW †hgb, LiCl, NaCl, KCl BZ¨vw` †hŠM¸‡jvi K¨vUvqb Li+, Na+, K+ Avqb¸‡jvi e¨vmv‡a©i µg K+ > 
Na+ > Li+| AvqwbK eÜ‡b †cvjvivq‡bi gvÎv (Li+) > (Na+) > (K+)| myZivs †hŠM¸‡jvi mg‡hvRx cÖK…wZi µg 

n‡jv LiCl > NaCl > KCl| LiCl AYy‡Z mg‡hvRx ˆewkó¨ †ewk nIqvq GwU cvwb‡Z A ª̀eYxq| LiCl ˆRe ª̀veK 

A¨vj‡Kvnj, wcwiwWb, †ebwRb BZ¨vw` ˆRe ª̀ve‡K ª̀eYxq| NaCl I KCl †hŠ‡Mi AYy‡Z AvqwbK ˆewkó¨ †ewk nIqvq Giv 

†cvjvi ª̀veK cvwb‡Z ª̀eYxq wKš‘ ˆRe ª̀ve‡K A ª̀eYxq| 

(iii) avZe Kve©‡b‡Ui Zvcxq we‡qvRb : ch©vq mviwYi MÖæc eivei Dci †_‡K wb‡Pi w`‡K K¨vUvq‡bi AvKvi †e‡o hvq| 

MÖæc-2 Gi †gŠ‡ji Avqb Be2+, Mg2+, Ca2+ Gi †ÿ‡Î (Be2+) > (Mg2+) > (Ca2+)| G Kvi‡Y AvqwbK ˆewk‡ó¨i 

µg BeCO3 < MgCO3 < CaCO3| myZivs Zvcxq we‡qvR‡bi µg BeCO3 < MgCO3 < CaCO3| A_©vr MÖæc eivei 

Dci †_‡K wb‡Pi w`‡K AMÖmi n‡j avZe Kve©‡bU †hŠM¸‡jvi Zvcxq we‡qvR‡bi ZvcgvÎvi gvb evo‡Z _v‡K| 
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ch©vq mviwY‡Z ch©vq eivei evg †_‡K Wvb w`‡K AMÖmi n‡j avZe e¨vmva© Kg‡Z _v‡K, †cvjvivq‡bi gvÎv evo‡Z _v‡K| 

mg‡hvRx ˆewkó¨I evo‡Z _v‡K Ges we‡qvR‡bi ZvcgvÎv Kg‡Z _v‡K| †cvjvivq‡bi gvÎv (Na+) < (Mg2+) nIqvq 

Na2CO3 †hŠMwU MgCO3 A‡cÿv †ewk AvqwbK| Na2CO3 Gi we‡qvRb ZvcgvÎv MgCO3 A‡cÿv †ewk nq| 

ch©vq mviwY‡Z GKwU wbw ©̀ó ch©vq eivei evg †_‡K Wvb w`‡K avZe Kve©‡bU †hŠ‡Mi †cvjvivq‡bi gvÎv evo‡Z _v‡K| 

AvqwbK eÜ‡b mg‡hvRx ˆewk‡ó¨i e„w× cvq| d‡j GKwU ch©v‡qi †ÿ‡Î evg †_‡K Wvb w`‡K avZe Kve©‡bU †hŠ‡Mi we‡qvRb 

ZvcgvÎv Kg‡Z _v‡K| 

Z…Zxq ch©v‡qi †gŠj Na, Mg, Al BZ¨vw` †gŠ‡ji †ÿ‡Î ¯̂ ¯̂ †gŠ‡ji Kve©‡bU Na2CO3, MgCO3, Al2(CO3)3 Gi †ÿ‡Î 

GKB A¨vbvqb CO3
2 hy³ _v‡K, wKš‘ K¨vUvqb Na+, Mg2+, Al3+

 wfbœ| wfbœ K¨vUvqb (Na+, Mg2+, Al3+) 

 = 

K¨vUvq‡bi Avavb

K¨vUvq‡bi e¨vmva©

 AbycvZwUi †ÿ‡Î (Na+) < (Mg2+) < (Al3+)| G Kvi‡Y Na2CO3 Gi we‡qvRb ZvcgvÎv 

MgCO3 A‡cÿv †ewk Ges MgCO3 Gi we‡qvRb ZvcgvÎv Al2(CO3)3 A‡cÿv †ewk nq| myZivs ch©vq mviwYi GKwU 

wbw ©̀ó ch©v‡q evg w`K †_‡K Wvbw`‡K AMÖmi n‡j avZe Kve©‡bU †hŠM¸‡jvi we‡qvRb Zv‡ci gvb Kg‡Z _v‡K| 

(iv) †hŠ‡Mi g‡a¨ e‡Y©i ZxeªZv : †hŠ‡Mi Avq‡bi g‡a¨ †cvjvivqb hZ evo‡Z _v‡K †hŠ‡Mi eY©hy³ nIqvi cÖeYZv ZZ 

evo‡Z _v‡K| †hgb AgF, AgCl, AgBr I AgI Gi g‡a¨ F
 I Cl Avqb Kg †cvjvivwqZ nq| ZvB AgF I AgCl 

eY©nxb| Br Avqb GKUz †ewk †cvjvivwqZ nIqvq AgBr nvjKv njy`| I Avqb A‡cÿvK…Z AviI †ewk †cvjvivwqZ nIqvq 

AgI Mvp njy` nq| GKB Kvi‡Y HgCl2 eY©nxb n‡jI HgI2 jvj eY©hy³| 

†`Lv hvq A·vBW, mvjdvBW Avq‡bi †cvjvivwqZ nIqvi cÖeYZv GKUz †ewk| K¨vUvqb †hgb Hg2+, Cu2+, Cd2+, Pb2+, 
Sb3+

 cÖf…wZ Avq‡bi mv‡_ mvjdvBW (S2) Avqb Lye †ewk †cvjvivwqZ nq| d‡j Drcbœ mvjdvBW †hŠMmg~n eY©hy³ nq| 

†hgb CuS, PbS, HgS Kv‡jv, CdS njy`, Sb2S3 Kgjv eY©hy³| 

wkÿv_©xi KvR 

1| MgCl2 I CaCl2 Gi g‡a¨ †KvbwU AwaK AvqwbK ag©m¤úbœ †hŠM Zvi KviY mn 

e¨vL¨v Kiæb| 

2| NaCl I KCl †hŠM ỳwUi g‡a¨ Mjbv¼ I ùzUbv‡¼i wfbœZvi KviY e¨vL¨v Kiæb| 

mvi-ms‡ÿc : 

 †cvjvwiwU : †Kv‡bv mg‡hvRx †hŠ‡Mi AYy‡Z abvZ¥K Ges FYvZ¥K †giæ m„wói ag©‡K H †hŠ‡Mi †cvjvwiwU (Polarity)

e‡j| mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyØ‡qi g‡a¨ B‡jK‡Uªv‡b‡MwUwfwUi cv_©K¨ hZ †ewk n‡e H AYyi †cvjvwiwU ZZ

†ewk nq|

 †cvjvivqb : AvqwbK eÜb MV‡bi mgq hLb abvZ¥K PvR©hy³ avZe Avqb FYvZ¥K PvR©hy³ AavZe Avq‡bi

KvQvKvwQ Av‡m ZLb avZe Avq‡bi wbDwK¬qv‡mi AvKl©‡Yi d‡j AavZe Avq‡bi B‡jKUªb †gN avZe Avq‡bi w`‡K

†eu‡K Av‡m| Avevi FYvZ¥K Avq‡bi wbDwK¬qvm Ges abvZ¥K Avq‡bi wbDwK¬qv‡mi weKl©‡Yi d‡j Avqb ỳwU GKwU

wbw ©̀ó ~̀i‡Z¡ Ae ’̄vb K‡i| avZe Avq‡bi wbDwK¬qv‡mi AvKl©‡Y FYvZ¥K Avq‡bi B‡jKUªb †g‡Ni Giƒc weK…Z

nIqv‡K †cvjvivqb e‡j|

 K¨vUvq‡bi †cvjvivqb ÿgZv : abvZ¥K Avavbhy³ K¨vUvqb Øviv A¨vbvq‡bi †MvjvKvi B‡jKUªb †g‡Ni weK…wZ

NUv‡bvi ÿgZv‡K K¨vUvq‡bi †cvjvivqb ÿgZv ejv nq| AvqwbK †hŠ‡M K¨vUvqb Øviv A¨vbvq‡bi †cvjvivq‡bi gvÎv

K¨vUvq‡bi Avavb I K¨vUvq‡bi AvKvi Z_v e¨vmv‡a©i Dci wbf©i K‡i|

 K¨vUvq‡bi †cvjvivqb ÿgZv, dvB () = K¨vUvq‡bi Avavb

K¨vUvq‡bi e¨vmva©
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cv‡VvËi g~j¨vqb-3.8 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| WvB‡cvj wewkó AYy‡K Kx e‡j? 

(K) †gvjvi AYy (L) A‡cvjvi AYy 

(M) †cvjvi AYy (N) †Kv‡bvwUB bq 

2| †KvbwU A‡cvjvi ª̀veK? 

(K) cvwb (L) Zij A¨v‡gvwbqv 

(M) †ebwRb (N) bvBwUªK GwmW 

3| Zwor FYvZ¥KZvi cv_©K¨ hZ †ewk nq mg‡hvRx †hŠM ZZ †ewk 

(K) AvqwbK nq (L) mg‡hvRx nq 

(M) A ª̀eYxq nq (N) meKwU 

4| mg‡hvRx eÜ‡b †gŠ‡ji Zwor FYvZ¥KZv 0.5 n‡j AYywU †Kgb nq? 

(K) †cvjvi (L) A‡cvjvi 

(M) ª̀eYxq (N) me¸‡jv 

5| K¨vUvq‡bi PvR© hZ †ewk nq A¨vbvqb ZZ †ewk Kx nq? 

(K) †cvjvwiZ nq (L) AvqwbZ nq 

(M) †QvU nq (N) eo nq 

6| †cvjvivqb e„w×i mv‡_ †hŠMmg~‡ni g‡a¨ Kx N‡U? 

(K) Mjbv¼ e„w× cvq (L) ùzUbv¼ e„w× cvq 

 (M) ùzUbv¼ n«vm cvq (N) Mjbv¼ GKB _v‡K 

7| †cvjvivqb ÿgZv hZ †ewk nq 

i. cvwb‡K †ewk AvKl©Y Ki‡e

ii. nv&B‡WªU ˆZwii cÖeYZv e„w× cvq

iii. cvwb‡K Kg AvKl©Y Ki‡e

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
8| AlCl3 †hŠ‡M †cvjvivqb N‡U KviY 

i. Al3+ Gi AvKvi Cl Gi †P‡q †QvU

ii. AlCl3 †hŠ‡M Cl Avq‡bi d AiweUvj Av‡Q

iii. Cl Avq‡b B‡jKUªb †gN Al3+ Øviv weK…Z nq

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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AvšÍtAvYweK AvKl©Y ej 

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 WvB‡cvj-WvB‡cvj AvKl©Y ej e¨vL¨v Ki‡Z cvi‡eb|

 f¨vbWvi Iqvjm ej e¨vL¨v Ki‡Z cvi‡eb|

 nvB‡Wªv‡Rb eÜb e¨vL¨v Ki‡Z cvi‡eb|

gyL¨ kã 

WvB‡cvj, B‡jK‡Uªv‡b‡MwUwfwU, Avweó WvB‡cvj, nvB‡Wªv‡Rb eÜb| 

AvšÍtAvYweK AvKl©Y ej 

Intermolecular Attraction  Force 

Avgiv Rvwb †h, †hŠ‡Mi cigvYymg~n G‡K Ac‡ii mv‡_ B‡jKUªb Av`vb-cÖ`vb K‡i ev B‡jKUªb †kqvi K‡i AvKl©Yxq ej 

Øviv hy³ _v‡K| wKš‘ Avgiv ev Í̄‡e †`wL †h, GKB c`v_© KwVb, Zij Ges M¨vmxq Ae ’̄vq weivR Ki‡Z cv‡i| cÖK…Zc‡ÿ 

GKB c`v‡_©i AYy¸‡jv ci¯úi GK ai‡bi ej Øviv hy³ _v‡K| G‡K AvšÍtAvYweK AvKl©Y ej e‡j|  

AvšÍtAvYweK AvKl©Y ej wZb cÖKvi| h_v : 

(1) WvB‡cvj-WvB‡cvj AvKl©Y (Dipole-dipole interaction) 

(2) f¨vÛvi Iqvj&m AvKl©Y ej (Vander Waals force) 

(3) nvB‡Wªv‡Rb eÜb (Hydrogen bonding) 

(1) WvB‡cvj-WvB‡cvj AvKl©Y : mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyi †kqviK…Z B‡jKUªb hyMj Dfq cigvYyi wbDwK¬qvm 

KZ…©K AvK„ó nq| hw` Dfq cigvYyi B‡jK‡Uªv‡b‡MwUwfwUi cv_©K¨ k~b¨ nq Z‡e Gfv‡e hy³ mg‡hvRx †hŠM A‡cvjvi nq| hw  ̀

eÜ‡b AskMÖnYKvix ỳwU cigvYyi g‡a¨ GKwUi B‡jK‡Uªv‡b‡MwUwfwU AciwU n‡Z †ewk nq Z‡e G cÖwµqvq MwVZ mg‡hvRx †hŠM 

†cvjvi n‡e| †h cigvYyi B‡jK‡Uªv‡b‡MwUwfwU †ewk nq †kqviK…Z B‡jKUªb hyMj †m cigvYyi w`‡K m‡i hvq| d‡j H cigvYy 

AvswkK FYvZ¥K Ges Aci cigvYywU AvswkK abvZ¥K PvR©hy³ nq| A_©vr AYy‡Z wecixZ PvR©hy³ ỳwU †giæi m„wó nq hv‡K 

WvB‡cvj e‡j Ges AYywU‡K †cvjvi AYy e‡j| †hme †hŠ‡M ’̄vqx WvB‡cvj †gv‡g›U i‡q‡Q †mme †hŠ‡M G ai‡bi AvKl©‡Yi 

DrcwË nq| 

HF, HCl, H2O BZ¨vw` n‡jv †cvjvi AYy| †hgb- HF AYy we‡ePbv Kiv hvK, Gi GKwU AYy hLb Aci AYyi mwbœK‡U Av‡m 

ZLb Dfq WvB‡cv‡ji g‡a¨ Ggbfv‡e wµqv nq hv‡Z GK AYyi abvZ¥K cÖvšÍ AciwUi FYvZ¥K cÖv‡šÍi w`‡K _v‡K| G Ae ’̄vq 

Dfq AYyi wecixZ †giæi g‡a¨ AvKl©Y m„wó nq| G‡KB WvB‡cvj-WvB‡cvj AvKl©Y e‡j| 

+ 

– 

– 
+ – 

+ – 
+ 

+ – 

+ 

– 

wPÎ-9.1 : WvB‡cvj-WvB‡cvj AvKl©Y 

(2) f¨vÛvi Iqvj&m ej : f¨vÛvi Iqvj&m ej‡K g~jZ ỳe©j AvšÍtAvYweK AvKl©Y ej e‡j| A‡cvjvi mg‡hvRx †hŠ‡Mi ev 

†gŠwjK AYy Ges wbw®Œq M¨v‡mi AYymg~n ci¯úi †h ỳe©j AvKl©Yxq ej Øviv hy³ _v‡K Zv‡K f¨vÛvi Iqvj&m ej e‡j| 

me©cÖ_g weÁvbx f¨vÛvi Iqvj&m A‡cvjvi AYy‡Z G ai‡bi ỳe©j e‡ji Aw Í̄Z¡ Avwe®‹vi K‡ib e‡j Zuvi bvgvbymv‡i G ej‡K 

f¨vÛvi Iqvj&m ej e‡j| 

cvV-3.9
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f¨vÛvi Iqvjm ej‡K ỳwU †kªwY‡Z fvM Kiv nq| h_vÑ 

(K) ’̄vqx WvB‡cvj I Avweó WvB‡cv‡ji g‡a¨ AvKl©Y Ges (L) we Í̄viY ev jÛb ej 

(K) ’̄vqx WvB‡cvj I Avweó WvB‡cv‡ji g‡a¨ AvKl©Y : GKwU ’̄vqx WvB‡cvj wewkó AYy hLb GKwU A‡cvjvi AYyi 

KvQvKvwQ Av‡m ZLb WvB‡cvj wewkó AYyi cÖfv‡e A‡cvjvi AYy‡Z abvZ¥K Ges FYvZ¥K PvR© wewkó †giæ m„wó nq A_©vr, 

AYywU‡Z Avweó Pv‡R©i m„wó nq| †cvjvi AYyi abvZ¥K cÖvšÍ A‡cvjvi AYyi wbK‡U G‡j †cvjvi AYyi abvZ¥K cÖv‡šÍi w`‡K 

m‡i Av‡m d‡j A‡cvjvi AYyi †h cÖv‡šÍ †cvjvi AYyi abvZ¥K cÖvšÍ _v‡K †m cÖvšÍ AvswkK  FYvZ¥K PvR© Ges Aci cÖv Í̄ 

AvswkK abvZ¥K PvR©wewkó nq| ’̄vqx WvB‡cvj Ges Avweó WvB‡cv‡ji wbKUeZ©x cÖvšÍØq wecixZag©x nIqvq Zv‡`i g‡a¨ 

AvKl©Y m„wó nq| 

’̄vqx WvB‡cvj 

– + + – + – +

A‡cvjvi AYy 

’̄vqx WvB‡cvj 

Avweó WvB‡cvj 

wPÎ-9.2 : ’̄vqx WvB‡cvj Ges Avweó-WvB‡cv‡ji g‡a¨ AvKl©Y m„wó 

(L) we Í̄viY ej ev jÛb ej : we Í̄viY ej ev jÛb ej‡K ÿY ’̄vqx WvB‡cvj cÖfvweZ Avweó WvB‡cvj AvKl©YI ejv nq| 

mvaviY wbw®Œq M¨vm Ges A‡cvjvi wØcvigvYweK AYyi †ÿ‡Î G AvKl©Y jÿ Kiv hvq| Z‡e cigvYy‡Z ev AYy‡Z B‡jKUªb 

msL¨v hZ †ewk nq Ges ewn ’̄ B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y hZ Kg nq ZZB G AvKl©Y ev‡o| ỳwU AYy ev ỳwU 

cigvYy hZB KvQvKvwQ Av‡m ZZB G AvKl©Y evo‡Z _v‡K| 

†Kv‡bv AYy ev cigvYy‡Z B‡jKUªbmg~n me©̀ vB AveZ©bkxj ZvB †h‡Kv‡bv gyn~‡Z© cigvYy‡Z me ’̄v‡b B‡jKUªb we Í̄viY mgfv‡e 

n‡Z cv‡i bv| A_©vr †h‡Kv‡bv gyn~‡Z© wbDwK¬qv‡mi Pviw`‡K B‡jKUª‡bi NbZ¡ mgvb bv n‡q Kg ev †ewk n‡Z cv‡i| A_©vr 

B‡jKUªb †g‡Ni ÿwYK weK…wZ N‡U| cigvYy‡Z B‡jKUªb †g‡Ni Giƒc weK…wZ‡Z cigvYy‡Z ÿY ’̄vqx WvB‡cv‡ji m„wó nq| G 

A ’̄vqx WvB‡cvj wbKU ’̄ Ab¨ GKwU cigvYy‡K ÿY ’̄vqx WvB‡cv‡j cwiYZ K‡i| G ỳwU Avweó WvB‡cv‡ji g‡a¨ cvi¯úwiK 

AvKl©‡Yi d‡j Giv GKwU AvKl©Y e‡j Ave× nq| G‡KB Avweó WvB‡cvj AvKl©Y e‡j| weÁvbx Gd jÛb 1930 wLªóv‡ã 

†Kvqv›Uvg ejwe`¨vi mvnv‡h¨ G AvKl©Y e‡ji e¨vL¨v †`b| Zuvi bvgvbymv‡i G AvKl©Y ej‡K jÛb ej e‡j| 

+  +  +

B‡jKUªb †g‡Ni Mo 

we¯—…wZ 

B‡jKUªb †g‡Ni ¶wYK weK…wZ 

(¶Y¯’vqx WvB‡cvj) 

¶Y¯’vqx WvB‡cvj Avweó WvB‡cvj 

+

wPÎ-9.3 : we Í̄viY e‡ji m„wó 

(3) nvB‡Wªv‡Rb eÜb : AavZe †gŠ‡ji cigvYymg~n hLb eÜ‡b AskMÖnY K‡i ZLb Zv‡`i g‡a¨ mvaviYZ mg‡hvRx eÜb 

MwVZ nq| mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyØ‡qi g‡a¨ Zwor FYvZ¥KZvi cv_©K¨ n‡j AYy †cvjvi nq| †cvjvi AYy¸‡jv 

ci¯úi ỳe©j AvKl©Yxq ej Øviv ci¯ú‡ii mv‡_ hy³ n‡Z cv‡i| 

msÁv : nvB‡Wªv‡Rb cigvYy hLb D”P Zwor FYvZ¥K †gŠ‡ji (†hgb †d¬vwib, Aw·‡Rb, †K¬vwib Ges bvB‡Uªv‡Rb) mv‡_ 

wgwjZ n‡q mg‡hvRx †hŠM MVb K‡i ZLb eÜ‡b AskMÖnYKvix †gŠjØ‡qi Zwor FYvZ¥KZvi cv_©‡K¨i Kvi‡Y AYy †cvjvi 

nq| †cvjvi AYy¸‡jv hLb ci¯ú‡ii wbK‡U Av‡m ZLb GKwU AYyi abvZ¥K cÖvšÍ Aci AYyi FYvZ¥K cÖv‡šÍi w`‡K 

we‡klfv‡e AvK…ó n‡q GKwU ỳe©j eÜb m„wó K‡i| GB ỳe©j AvKl©Y ej‡K nvB‡Wªv‡Rb eÜb e‡j| 

mvaviYZ we› ỳ‡iLv () Øviv nvB‡Wªv‡Rb eÜb Ges mvaviY †iLv () Øviv mg‡hvRx eÜb wb‡ ©̀k Kiv nq| 

(i) (HF)n AYyi MVb : 

 
+
H



F 
+
H



F 
+
H



F 
+
H



F  
+
H



F 

H eÜb 
†cvjvi HF AYy ci¯úi nvB‡Wªv‡Rb eÜ‡bi gva¨‡g hy³ n‡q e„nr (HF)n AYyi m„wó K‡i| 
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(ii) (H2O)n AYyi MVb : nvB‡Wªv‡Rb A‡cÿv Aw·‡R‡bi Zwor FYvZ¥KZvi gvb †ewk nIqvq eÜ‡b AskMÖnYKvix †kqvi 

B‡jKUªb hyMj Aw·‡R‡bi w`‡K m‡i hvq e‡j H2O GKwU †cvjvi AYy| †cvjvi H2O AYy ci¯úi nvB‡Wªv‡Rb eÜ‡bi 

gva¨‡g wbgœiƒ‡c hy³ nqÑ 

 


H O  


H O   


H  O   


H O  

nvB‡Wªv‡Rb eÜb w ’̄i ˆe ỳ¨wZK cÖK…wZi Ges ỳe©j AvKl©Y Øviv hy³| G‡Z †Kv‡bv B‡jKUªb †kqvi N‡U bv| H-eÜb mg‡hvRx 

eÜb A‡cÿv ỳe©j| G eÜ‡bi eÜb kw³i gvb cÖvq 42.0 kJ/mol| †hŠ‡M nvB‡Wªv‡Rb eÜ‡bi Dcw ’̄wZ‡Z †hŠ‡Mi †fŠZ Ges 

ivmvqwbK a‡g©i we‡kl cwieZ©b N‡U| 

nvB‡Wªv‡Rb eÜb ỳB ai‡bi  n‡Z cv‡i| h_vÑ (1) AvšÍtAvYweK nvB‡Wªv‡Rb eÜb (Intermolecular hydrogen bond) Ges 

(2) AšÍtAvYweK nvB‡Wªv‡Rb eÜb (Intramolecular hydrogen bond) 

(1) AvšÍtAvYweK nvB‡Wªv‡Rb eÜb (Intermolecular hydrogen bond) : hLb ỳwU †cvjvi AYy nvB‡Wªv‡Rb eÜ‡bi 

gva¨‡g hy³ nq ZLb Giƒc nvB‡Wªv‡Rb eÜb‡K AvšÍtAvYweK nvB‡Wªv‡Rb eÜb e‡j| H2O, HF, ROH AYymg~n †h nvB‡Wªv‡Rb 

eÜ‡b Ave× _v‡K Zv AvšÍtAvYweK nvB‡Wªv‡Rb eÜb| c¨vivbvB‡Uªv †db‡ji AvšÍtAvYweK nvB‡Wªv‡Rb eÜb wb‡gœ †`Lv‡bv n‡jv : 

HO – 


 N


 O


H


 O

O 


 N


 O

O 
H–eÜb 

wPÎ-3.36 : AvšÍtAvYweK nvB‡Wªv‡Rb eÜb 

(2) AšÍtAvYweK nvB‡Wªv‡Rb eÜb (Intramolecular hydrogen bond) : GKB AYy‡Z cvkvcvwk Aew ’̄Z †cvjvi 

cigvYyi g‡a¨ hLb nvB‡Wªv‡Rb eÜb MwVZ nq ZLb Zv‡K AšÍtAvYweK nvB‡Wªv‡Rb eÜb e‡j| 2-nvB‡Wªvw· 

†ebRvjwWnvBW, 2-bvB‡Uªv‡dbj BZ¨vw`‡Z AšÍtAvYweK nvB‡Wªv‡Rb eÜb N‡U| 

H – C H 

2-nvB‡Wªvw· †ebRvjwWnvBW 

H – eÜb 

O 

O 
H 

H – eÜb O 

O 



N
O

     2-bvB‡Uªv‡dbj 

wPÎ-3.37 : AšÍtAvYweK nvB‡Wªv‡Rb eÜb 

nvB‡Wªv‡Rb eÜ‡bi ¸iæZ¡ 

Importance of Hydrogen bonding 

cvwbi Aci bvg Rxeb| cÖvYx Ges Dw™¢‡`i †eu‡P _vKvi Rb¨ cvwb Acwinvh©| cvwbi AYy¸‡jv nvB‡Wªv‡Rb eÜ‡bi gva¨‡g hy³ 

nq e‡jB cvwb Zij| nvB‡Wªv‡Rb eÜb bv n‡j H2O AYywU H2S b¨vq M¨vmxq Ae ’̄vq weivR KiZ| cÖvYxi †`‡ni i‡³i cÖvq 

70% n‡jv cvwb| Zij cvwb Qvov cÖvYxi †`n MVb I myiÿv Am¤¢e| Avgiv cÖZ¨n †h Lv`¨ MÖnY Kwi Zvi g‡a¨ Kv‡e©vnvB‡WªU 

Ges †cÖvwUb _v‡K| Kv‡e©vnvB‡WªU Ges †cÖvwU‡b D”P Zwor FYvZ¥K cigvYy O,N,S _v‡K| Gme cigvYy nvB‡Wªv‡Rb eÜ‡bi 

gva¨‡g AYy‡Z hy³ _v‡K| Avgiv †h e ¿̄ cwiavb Kwi Zvi KuvPvgvj n‡jv Kvc©vm Zzjv, wmé, Dj BZ¨vw`| Gme KuvPvgv‡ji 

cÖ‡Z¨KwU Auv‡ki „̀pZvi g~‡j i‡q‡Q H-eÜb| cÖvwY‡`‡ni Pg©, Aw ’̄, wUmy¨, Pzj BZ¨vw`i †cÖvwUb MV‡b H-eÜ‡bi f~wgKv 

D‡jøL‡hvM¨| GQvovI cÖwZwU †Kv‡li DNA I RNA †Z H-eÜ‡bi f~wgKv i‡q‡Q| Dw™¢‡`i †`‡n †h †mjy‡jvR i‡q‡Q Zvi 

MV‡b H-eÜb eZ©gvb| d‡j †mjy‡jvR „̀pZv jvf K‡i‡Q| G Kvi‡Y Dw™¢‡`i „̀p KvÐ †_‡K cÖvß KvV w`‡q wewfbœ ai‡bi 

AvmevecÎ ˆZwi Kiv m¤¢e n‡q‡Q| myZivs, RxeRM‡Z H-eÜ‡bi ¸iæZ¡ Acwimxg| 

    


H


H


H


H

H eÜb 
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wkÿv_©xi KvR 

1| H2O Zij wKš‘ H2S  M¨vmxq †Kb? e¨vL¨v Kiæb| 

2| 2-bvB‡Uªv‡db‡ji Mjbv¼ A‡cÿv 4-bvB‡Uªv‡db‡ji Mjbv¼ †ewk †Kb? e¨vL¨v Kiæb| 

3| nvB‡Wªv‡Rb eÜb Ges f¨vÛvi Iqvj&m e‡ji Zzjbvg~jK Av‡jvPbv Kiæb| 

4| RxeRM‡Z nvB‡Wªv‡Rb eÜ‡bi ¸iæZ¡ eY©bv Kiæb| 

mvi-ms‡ÿc : 

 f¨vÛvi Iqvj&m ej : f¨vÛvi Iqvj&m ej‡K g~jZ ỳe©j AvšÍtAvYweK AvKl©Y ej e‡j| A‡cvjvi mg‡hvRx †hŠ‡Mi ev

†gŠwjK AYy Ges wbw®Œq M¨v‡mi AYymg~n ci¯úi †h ỳe©j AvKl©Yxq ej Øviv hy³ _v‡K Zv‡K f¨vÛvi Iqvj&m ej

e‡j| me©cÖ_g weÁvbx f¨vÛvi Iqvj&m A‡cvjvi AYy‡Z G ai‡bi ỳe©j e‡ji Aw Í̄Z¡ Avwe®‹vi K‡ib e‡j Zuvi

bvgvbymv‡i G ej‡K f¨vÛvi Iqvj&m ej e‡j|

 A‡cvjvi AYy : mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyi †kqviK…Z B‡jKUªb hyMj Dfq cigvYyi wbDwK¬qvm KZ…©K AvK„ó

nq| hw` Dfq cigvYyi B‡jK‡Uªv‡b‡MwUwfwUi cv_©K¨ k~b¨ nq Z‡e Gfv‡e hy³ mg‡hvRx †hŠM A‡cvjvi nq|

 WvB‡cvj-WvB‡cvj AvKl©Y : mg‡hvRx eÜ‡b AskMÖnYKvix ỳwU cigvYyi g‡a¨ GKwUi B‡jK‡Uªv‡b‡MwUwfwU AciwU n‡Z

†ewk nq Z‡e G cÖwµqvq MwVZ mg‡hvRx †hŠM †cvjvi n‡e| †h cigvYyi B‡jK‡Uªv‡b‡MwUwfwU †ewk nq †kqviK…Z

B‡jKUªb hyMj †m cigvYyi w`‡K m‡i hvq| d‡j H cigvYy AvswkK FYvZ¥K Ges Aci cigvYywU AvswkK abvZ¥K

PvR©hy³ nq| A_©vr AYy‡Z wecixZ PvR©hy³ ỳwU †giæi m„wó nq hv‡K WvB‡cvj e‡j|

cv‡VvËi g~j¨vqb-3.9 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| K¨vUvqb I A¨vbvq‡bi PvR© e„w× †c‡j Kx nq? 

(K) †cvjvivq‡bi ÿgZv K‡g hvq (L) †cvjvivq‡bi ÿgZv GKB _v‡K 

(M) mg‡hvRx ˆewkó¨ †e‡o hvq (N) mg‡hvRx ˆewkó¨ GKB _v‡K 

2| f¨vbWvi Iqvjm AvKl©Y ej †Kvb ai‡bi nq? 

(K) ỳe©j cÖK„wZi (L) mej cÖK„wZi 

(M) AvqwbK cÖK„wZi (N) mg‡hvRx cÖK„wZi 

3| WvB‡cvj-WvB‡cvj AvKl©Y ej Dfq cigvYy‡K 

(K) ~̀‡i †V‡j †`q (L) Kv‡Q wb‡q Av‡m 

(M) GKB ’̄v‡b iv‡L (N) mgvb ~̀‡i iv‡L 

4| nvB‡Wªv‡Rb eÜb MwVZ nq 

(K) †cvjvi AYymg~‡ni g‡a¨  (L) A‡cvjvi AYymg~‡ni g‡a¨ 

(M) FYvZ¥K AYymg~‡ni g‡a¨ (N) abvZ¥K AYymg~‡ni g‡a¨ 

5| nvB‡Wªv‡Rb eÜb Gi Kvi‡Y †hŠ‡Mi Mjbv¼ I ùzUbv‡¼i Kx N‡U? 

(K) K‡g hvq (L) e„w× cvq 

 (M) w ’̄i _v‡K (N) A‡aK nq 

6| H-eÜ‡bi d‡j 

i. AYymg~‡ni wecixZ cÖvšÍ ci¯úi‡K AvKl©Y K‡i

ii. weivU AYy¸”Q m„wó K‡i

iii. H-eÜb Øviv m„ó cvwbi AYy‡K (H2O)n Øviv cÖKvk Kiv nq

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii
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 A‰Re †hŠ‡Mi bvgKiY 

D‡Ïk¨

G cvV †k‡l wkÿv_x©iv- 

 A‰Re †hŠ‡Mi bvgKiY Ki‡Z cvi‡eb|

 RwUj †hŠ‡Mi bvgKiY Ki‡Z cvi‡eb|

gyL¨ kã 

wØ‡gŠj †hŠM, nvB‡Wª‡UW †hŠM, g‡bv G‡UvwgK K¨vUvqb 

A‰Re †hŠ‡Mi bvgKiY : 

A‰Re †hŠ‡Mi bvgKi‡Yi BwZnvm (History of Nomenclature of Inorganic Compounds) :  
AwZ cÖvPxbKv‡j imvqbwe`MY †hŠ‡Mi bvgKi‡Yi †ÿ‡Î mswkøó †hŠ‡Mi BwZnv‡mi Dci wbf©i Ki‡Zb, †m †hŠMwU ˆRe †hŠM 

†nvK Avi A‰Re †hŠM †nvK| †hgb Avj‡Kgx Rvexi Be‡b nvBqvb Aóg kZvãx‡Z wMÖb wfwUªIj‡K cvZb K‡i †h M¨vm 

†c‡qwQ‡jb Zv‡K cvwb‡Z ª̀exf‚Z K‡i mvjwdDwiK GwmW cȪ ÍyZ K‡ib| G GwmWwU †`L‡Z †Z‡ji g‡Zv Ges wMÖb wfwUªIj 

†_‡K Drcbœ e‡j wZwb Gi bvg †`b I‡qj Ae wfwUªIj (Oil of vitriol)| 

Ebwesk kZvãx‡Z A‰Re †hŠ‡Mi msL¨v wQj Kg| Kg msL¨K A‰Re †hŠ‡Mi bvgKiY KivUv ZZ KwVb wQj bv| Kg msL¨K 

A‰Re †hŠM‡K Zv‡`i cÖvwßi BwZnv‡mi Dci wbf©i K‡iB Kiv †hZ| eZ©gv‡bi †cÖÿvcU wfbœ| A‰Re †hŠ‡Mi msL¨v A‡bK 

A‡bK †ewk nIqvq G‡`i bvgKi‡Yi †ÿ‡Î mywbw ©̀ó wbqg AbymiY Kivi cÖ‡qvRbxqZv †`Lv †`q| GiB avivevwnKZvq wewfbœ 

A‰Re †hŠ‡Mi bvgKi‡Yi wewfbœ wbqg Av‡jvPbv Kiv n‡jv 

K¨vUvq‡bi bvgKiY (Nomenclature of Cations) 
1. g‡bvG‡UvwgK K¨vUvqb : g‡bvG‡UvwgK K¨vUvqb †hgb Mn+

 cÖK…wZi K¨vUvqbmg~‡ni bvgKi‡Yi †ÿ‡Î, mswkøó avZy +

†ivgvb c×wZ‡Z PvR© ev Avavb msL¨v + Avqb|

GLv‡b, M = avZyi cÖZxK, n = avZyi Avavb msL¨v

†hgb Na+
 = †mvwWqvg (I) Avqb, K+

 = cUvwmqvg (I) Avqb,

Ca2+
 = K¨vjwmqvg (II) Avqb, Cu2+

 = Kcvi (II) Avqb,

Fe2+
 = Avqib (II) Avqb, Fe3+

 = Avqib (III) Avqb, Al3+
 = A¨vjywgwbqvg (III) Avqb BZ¨vw`|

2. cwjG‡UvwgK K¨vUvqb : cwjG‡UvwgK K¨vUvq‡bi bvgKi‡Yi †ÿ‡Î, mswkøó K¨vUvq‡bi kãg~j (Steam) + Awbqvg

(Onium) + Avqb| G wbqg AbymiY Kiv nq| †hgb IH+
2 (Av‡qv‡Wvwbqvg Avqb), SH+

3 (mvj‡dvwbqvg Avqb), AsH+
4

(Av‡m©wbqvg Avqb) BZ¨vw`|

AviI †ek wKQy cwjG‡UvwgK K¨vUvqb hv‡`i bvgKiYI cÖPwjZ mvaviY c×wZ AbymiY Kiv nq| †hgb H3O+

(nvB‡Wªvwbqvg Avqb), NH+
4 (A¨v‡gvwbqvg Avqb), PH+

4 (dm‡dvwbqvg Avqb) BZ¨vw`|

A¨vbvqbmg~‡ni bvgKiY (Nomenclature of Anions) 
1. g‡bvG‡UvwgK A¨vbvqb : g‡bvG‡UvwgK A¨vbvqb †hgb An

 cÖK…wZi A¨vbvqbmg~‡ni bvgKi‡Yi †ÿ‡Î, mswkøó

A¨vbvq‡bi kãg~j (Steam) + AvBW (ide) + Avqb|

GLv‡b, A = AavZe †gŠ‡ji cÖZxK Ges n = †gŠ‡ji PvR© ev Avavb msL¨v|

†hgb H
 (nvBWªvBW Avqb), O2

 (A·vBW Avqb), S2
 (mvjdvBW Avqb), N3

 (bvBUªvBW Avqb), P3
 (dmdvBW

Avqb), Se2
 (†mwjbvBW Avqb) BZ¨vw`|

cvV-3.10
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2. cwjG‡UvwgK A¨vbvqb : cwjG‡UvwgK A¨vbvq‡bi bvgKi‡Yi †ÿ‡Î GKUz wfbœZi wbqg AbymiY Kiv nq| †ek wKQy 

cwjG‡UvwgK A¨vbvqb i‡q‡Q hv‡`i bv‡gi †k‡l AvBW (ide) hy³ K‡i bvgKiY Kiv nq| †hgb OH
 (nvB‡Wªv·vBW

Avqb), SH
 (nvB‡Wªv‡Rb mvjdvBW Avqb), NH

2 (A¨vgvBW Avqb), CN
 (mvqvbvBW Avqb), NH2

 (BgvBW Avqb),

N
3 (A¨vRvBW Avqb), O

2 (mycvi A·vBW Avqb), O
3 (I‡RvbvBW Avqb), S2

2  (WvB mvjdvBW Avqb), I3 (UªvB

Av‡qvWvBW Avqb), HF
2 (nvB‡Wªv‡Rb WvB‡d¬vivBW Avqb) BZ¨vw`|

3. Aw·‡Rbhy³ cwjG‡UvwgK A¨vbvqb : Aw·‡Rbhy³ cwjG‡UvwgK A¨vbvqbmg~‡ni bvgKi‡Yi †ÿ‡Î mswkøó A¨vbvq‡bi

bv‡gi †k‡l AvBU (ite) hy³ Kiv nq| †hgb NO
2 (bvBUªvBU Avqb), SO2

3   (mvjdvBU Avqb), ClO
2 (†K¬vivBU

Avqb), ClO
 (nvB‡cv †K¬vivBU Avqb), IO

 (nvB‡cv Av‡qvWvBU Avqb), AsO3
3   (Av‡m©bvBU Avqb), S2O

2
6   (WvB

mvjdvBU Avqb) BZ¨vw`|

wØ-†gŠj †hŠ‡Mi bvgKiY (Nomenclature of Binary Compounds) : gvÎ ỳwU †gŠ‡ji mgš‡̂q MwVZ †hŠMB wØ-†gŠj 

†hŠM bv‡g cwiwPZ| wØ-†gŠj †hŠ‡Mi bvgKi‡Yi †ÿ‡Î †ek wKQy mvaviY wbqg AbymiY Kiv nq| †hgb 

1. wØ-†gŠj †hŠ‡Mi bvgKi‡Yi †ÿ‡Î †hŠ‡Mi AYy‡Z we`¨gvb †h †gŠjwUi Zwor FYvZ¥KZvi gvb Kg Zvi bvg + cieZ©x

†gŠ‡ji kãg~j + AvBW (ide) G wbqg AbymiY Kiv nq| D`vniY¯̂iƒc Ca3N2 (K¨vjwmqvg bvBUªvBW), Mg3N2

(g¨vM‡bwmqvg bvBUªvBW), AIN (A¨vjywgwbqvg bvBUªvBW), NaCl (†mvwWqvg †K¬vivBW), CaCl2 (K¨vjwmqvg †K¬vivBW)

BZ¨vw`|

2. nvB‡Wªv‡Rbwewkó wØ-†gŠj †hŠ‡Mi bvgKi‡Yi †ÿ‡Î wb‡Pi wbqg AbymiY Kiv nq| G‡ÿ‡Î mswkøó wØ-†gŠj †hŠ‡M

eZ©gvb nvB‡Wªv‡Rb wfbœ Ab¨ †gŠ‡ji cigvYy + nvB‡Wªv + AvBW (ide) G wbqg AbymiY Kiv nq| †hgb CaH2

(K¨vjwmqvg nvBWªvBW), NaH (†mvwWqvg nvBWªvBW), LiH (wjw_qvg nvBWªvBW), BH3 (†evib nvBWªvBW) BZ¨vw`|

3. †ek wKQy wØ-†gŠj †hŠM ª̀e‡Y Gwm‡Wi b¨vq AvPiY K‡i, Zv‡`i bvgKi‡Yi †ÿ‡Î nvB‡Wªv + AšÍfz©³ †gŠj + BK A_ev

nvB‡Wªv‡Rb + AšÍfz©³ †gŠj + AvBW G wbqg AbymiY Kiv nq| †hgb HF (nvB‡Wªv‡d¬vwiK GwmW ev nvB‡Wªv‡Rb

†d¬vivBW), HCl (nvB‡Wªv‡K¬vwiK GwmW ev nvB‡Wªv‡Rb †K¬vivBW), N3H (nvB‡Wªv‡RvwqK GwmW ev nvB‡Wªv‡Rb

A¨vRvBW), H2S (nvB‡Wªv‡Rb mvjdvBW) BZ¨vw`|

4. Avevi wKQy wØ-†gŠj †hŠM Av‡Q hv‡`i bvgKiY mvaviY ev cÖPwjZ wbqg Abymv‡iB Kiv nq| †hgb NH3 (A¨v‡gvwbqv),

PH3 (dmwdb), H2O (cvwb), AsH3 (Aviwmb), NH2NH2 (nvBWªvwRb ev WvBA¨vwgb) BZ¨vw`|

Aw·-GwmWmg~‡ni bvgKiY (Nomenclature of Oxy-Acids) : Aw·-GwmWmg~n mvaviYZ nvB‡Wªv‡Rb, Aw·‡Rb I Aci 

GKwU Z…Zxq AavZe †gŠ‡ji mgš̂‡q MwVZ| Gme †hŠ‡Mi bvgKi‡Yi †ÿ‡Î wb‡Pi kZ©mg~n AbymiY Kiv n‡q _v‡K : 

1. †hme Aw·-Gwm‡Wi g‡a¨ Z…Zxq AavZe †gŠ‡ji RviY gvb Zyjbvg~jKfv‡e Kg Zv‡`i bvgKi‡Yi †ÿ‡Î wb‡Pi wbqg

AbymiY Kiv nq|

nvB‡cv + Z…Zxq †gŠj + Avm GwmW|

†hgb HClO (nvB‡cv‡K¬vivm GwmW, GLv‡b Cl = + 1),

H2N2O2 (nvB‡cvbvBUªvm GwmW, GLv‡b N = + 1),

HBrO (nvB‡cv‡eªvgvm GwmW, GLv‡b Br = + 1),

HIO (nvB‡cvAv‡qvWvm GwmW, GLv‡b, I = + 1)|

2. †hme Aw·-Gwm‡Wi Z…Zxq †gŠ‡ji RviY gvb nvB‡cv GwmW A‡cÿv †ewk Zv‡`i †ÿ‡Î wb‡Pi wbqg AbymiY Kiv nq|

Z…Zxq †gŠj + Avm GwmW|

†hgb HClO2 (†K¬vivm GwmW, GLv‡b Cl = + 3),

HBrO2 (†eªvgvm GwmW, GLv‡b Br = + 3),

HIO2 (Av‡qvWvm GwmW, GLv‡b I = + 3),

H2SO3 (mvjwdDivm GwmW, GLv‡b, S = + 4)|

3. †hme Aw·-Gwm‡Wi Z…Zxq †gŠ‡ji RviY gvb Avm GwmW A‡cÿv †ewk Zv‡`i †ÿ‡Î wb‡Pi wbqg AbymiY Kiv nq|

Z…Zxq †gŠj + BK GwmW|
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†hgb HClO3 (†K¬vwiK GwmW, GLv‡b Cl = + 5), 

HBrO3 (†eªvwgK GwmW, GLv‡b Br = + 5),  

HIO3 (Av‡qvwWK GwmW, GLv‡b I = + 5),  

H2SO4 (mvjwdDwiK GwmW, GLv‡b, S = + 6)| 

4. †hme Aw·-Gwm‡Wi Z…Zxq †gŠ‡ji RviY gvb BK GwmW A‡cÿv †ewk Zv‡`i †ÿ‡Î wb‡Pi wbqg AbymiY Kiv nq|

cvi + Z…Zxq †gŠj + BK GwmW|

†hgb HClO4 (cvi‡K¬vwiK GwmW, GLv‡b Cl = + 7),

H2S2O8 (cvimvjwdDwiK GwmW, GLv‡b, S = + 6)|

Dchy©³ Av‡jvPbv n‡Z †`Lv hvq Aw·-GwmWmg~‡ni RviY gv‡bi e„w×i µg wbæiƒc :

nvB‡cv  Avm  BK  cvi|

HClO  HClO2  HClO3  HClO4

5. AavZe †gŠ‡ji A·vB‡Wi AYy‡Z cvwbi hy³ nIqvi Dci wfwË K‡i G‡`i bvgKiY Kiv n‡q _v‡K| A·vB‡Wi mv‡_

†ewk msL¨K cvwbi AYyi ms‡hvRb NU‡j g~j Gwm‡Wi bv‡gi c~‡e© A‡_©v, Kg cvwbi AYyi ms‡hvRb NU‡j †gUv Ges G

ỳ‡qi gvSvgvwS msL¨vq cvwbi AYyi ms‡hvRb NU‡j cvB‡iv kã hy³ K‡i bvgKiY Kiv nq| †hgb P2O5 Gi mv‡_

wewfbœ msL¨K cvwbi AYyi ms‡hvR‡bi gva¨‡g Drcbœ Gwm‡Wi bvgKiY wb‡P D‡jøL Kiv n‡jv :

P2O5 + 3H2O  2H3PO4 (A‡_©v-dmdwiK GwmW); 

P2O5 + 2H2O  2H4P2O7 (cvB‡iv-dmdwiK GwmW); 

P2O5 + H2O  2HPO3 (†gUv-dmdwiK GwmW)| 

cvi Aw·-GwmW : Aw· BK Gwm‡Wi GKwU Aw·‡Rb cigvYy OO MÖæc Øviv cÖwZ ’̄vwcZ n‡j cvi Aw·-GwmW Drcbœ nq| 

bvBwUªK GwmW (HNO3)  cvi Aw· bvBwUªK GwmW (HNO4); 
mvjwdDwiK GwmW (H2SO4)  cvi Aw· mvjwdDwiK GwmW (H2SO5); 
dmdwiK GwmW (H3PO4)  cvi Aw· dmdwiK GwmW (H3PO5);  
B_v‡bvwqK GwmW (CH3COOH)  cvi Aw· B_v‡bvwqK GwmW (CH3COO2H)| 

n¨v‡jv‡R‡bi Aw·-GwmW : 

1. nvB‡cvn¨vjvm GwmW : nvB‡cv‡K¬vivm GwmW (HOCl), nvB‡cv‡eªvgvm GwmW (HOBr), nvB‡cvAv‡qvWvm GwmW (HOI)|
2. n¨vjvm GwmW : nvB‡Wªv‡K¬vivm GwmW (HClO2), nvB‡Wªv‡eªvgvm GwmW (HBrO2), nvB‡WªvAv‡qvWvm GwmW (HIO2)|
3. n¨vwjK GwmW : †K¬vwiK GwmW (HClO3), †eªvwgK GwmW (HBrO3), Av‡qvwWK GwmW (HIO3)|
4. cvin¨vwjK GwmW : cvi‡K¬vwiK GwmW (HClO4), cviAv‡qvwWK GwmW (HIO4)| cvi‡K¬vwiK GwmW (HClO4) mg Í̄

GwmW¸‡jvi g‡a¨ me‡P‡q Zxeª GwmW|

nvB‡WªU †hŠ‡Mi bvgKiY : 

CuSO4.5H2O Kcvi II mvj‡dU †c›UvnvB‡WªU; FeSO4.7H2O Avqib II mvj‡dU †nÞvnvB‡WªU; 

MgSO4.7H2O g¨vM‡bwmqvg II mvj‡dU †nÞvnvB‡WªU; ZnF2.4H2O  wRsK II †d¬vivBW †UUªvnvB‡WªU; 

Na2SO4.10H2O  †mvwWqvg I mvj‡dU †WKvnvB‡WªU; ZnSO4.7H2O  wRsK II mvj‡dU †nÞvnvB‡WªU| 

RwUj †hŠ‡Mi bvgKiY 

RwUj Avqb bvgKi‡Yi mgq cÖ_‡g wjMv‡Ûi bvg I msL¨v Ges †k‡l abvZ¥K RwUj Avq‡bi mgq †K› ª̀xq cigvYyi Bswjk 

bvg I RviY msL¨v D‡jøL Ki‡Z nq| FYvZ¥K RwUj Avq‡bi mgq †K› ª̀xq cigvYyi j¨vwUb bv‡gi mv‡_ -A¨vU I RviY 

msL¨v D‡jøL Ki‡Z nq| FYvZ¥K wjMvÛ¸‡jvi mv‡_ IKvi hy³ nq| †hgbÑ †K¬vi (Cl), mvqv‡bv (CN
), bvB‡Uªv (NO2


), 

_v‡qvmvqv‡b‡Uv (SCN), mvj‡d‡Uv (SO4
2) BZ¨vw`| wbi‡cÿ wjMvÛ †hgb cvwb‡K A¨vKzqv, A¨v‡gvwbqv‡K A¨vw¤§b, Kve©b 

g‡bvA·vBW‡K Kve©wbj BZ¨vw` wjL‡Z nq|  

wb‡gœ K‡qKwU RwUj Avq‡bi bvgKiY †`Iqv n‡jv| 
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RwUj Avq‡bi ms‡KZ RwUi Avq‡bi bvg 

[Cr(H2O)6]3+ †n·vA¨vKzqv †µvwgqvg (III) Avqb 

[Ag(NH3)2]+ WvBA¨vw¤§b wmjfvi (I) Avqb 

Ni(CO)4 †UUªvKve©wbj wb‡Kj(0) 

Fe(CO)5 †c›UvKve©wbj Avqib (0) 

[Zn(OH)4]2- †UUªvnvB‡Wªv‡·v wRs‡KU (II) Avqb 

[CuCl4]2- †UUªv‡K¬v‡iv wKD‡cÖU (II) Avqb 

[Co(NO2)6]3- †n·vbvB‡Uªv †Kvev‡ëU (III) Avqb 

[FeSCN(H2O)5]2+ †c›UvA¨vKzqv _v‡qvmvqv‡b‡Uv Avqib (III) Avqb 

[Fe(C2O4)3]3- UªvBA·v‡j‡Uv †d‡iU (III) Avqb 

[Fe(OH)2(H2O)4]+ †UUªvA¨vKzqvWvBnvB‡Wªv‡·v Avqib (III) Avqb 

RwUj †hŠ‡Mi RwUj AskwU K¨vUvqb ev cÖkg n‡j †K› ª̀xq avZywUi ev avZe AvqbwUi ïay bvg wj‡L cÖ_g eÜbxi g‡a¨ †mwUi 

RviYgvb †ivgvb Aÿ‡i †jLv nq|  

D`vniY¯̂iƒc :  

(i) [Cu(NH3)4]SO4 RwUj †hŠ‡Mi RwUj Ask K¨vUvqb Ges †K› ª̀xq Cu cigvYyi RviYgvb +2. myZivs RwUj AskwUi 

bvg †UUªvwgb Kcvi (II)|  

(ii) Ni(CO)4 G RwUj †hŠMwU cÖkg Ges †K› ª̀xq Ni cigvYyi RviYgvb 0| myZivs RwUj †hŠMwUi bvg 

†UªUªvKv‡e©vwbjwb‡Kj (0)| Fe(CO)5 G RwUj †hŠMwUi bvg †c›Uv Kv‡e©vwbj Avqib (0)|  

wbqg : wjM¨v‡Ûi msL¨v I bvg + †K› ª̀xq avZe Avq‡bi bvg + cÖ_g eÜbxi g‡a¨ †ivgvb Aÿ‡i avZe Avq‡bi RviY gvb + 

A¨vbvq‡bi bvg| 

K¨vUvqwbK RwUj †hŠ‡Mi ms‡KZ IUPAC c×wZi bvg 

1| [Co(NH3)6]Cl3 †n·vwgb †Kvevë (III) †K¬vivBW 

2| [Ag(NH3)2]Cl  WvBA¨vwgb wmjfvi (I) †K¬vivBW 

3| [Fe(H2O)6]SO4 †n·vA¨v‡Kvqv Avqib (II) mvj‡dU 

4| [Co (NH3)5 H2O]Cl3 †c›Uvwgb A¨v‡Kvqv †Kvevë (III) †K¬vivBW 

5| [Cr(Cl) (H2O)5] Cl2 †c›Uv A¨v‡Kvqv †K¬v‡iv‡µvwgqvg (III) †K¬vivBW 

6| [Co(NO2)3 (NH3)3] UªvBA¨vwgbUªvBbvB‡Uªv‡Kvevë (III)  

RwUj †hŠ‡Mi RwUj AskwU A¨vbvqb n‡j †K› ª̀xq avZe AvqbwUi cÖ_‡g bv‡gi †k‡l GU& (ate) hy³ K‡i cÖ_g eÜbxi g‡a¨ 

RviYgvb †ivgvb msL¨vq cÖKvk Kiv nq|  

D`vniY¯̂iƒc : 

 K4[Fe(CN)6] RwUj †hŠ‡Mi RwUj AskwU A¨vbvqb Ges †K› ª̀xq Fe cigvYyi RviY gvb + 2. 

myZivs K4[Fe(CN)6]  4K+ + [Fe(CN)6]4  
[Fe(CN)6]4 RwUj AskwUi bvg n‡jv †n·vmvqv‡bv‡d‡iU (II)|  

GKBfv‡e K3[Fe(CN)6]  3K+ + [Fe(CN)6]3
. 

[Fe(CN)6]3 RwUj AskwUi bvg n‡jv †n·vmvqv‡bv‡d‡iU (III)|  

A_©vr A¨vbvqwbK RwUj †hŠ‡Mi bvgKi‡Yi †ÿ‡Î wb‡Pi wbqg AbymiY Kiv nq|  

wbqg : K¨vUvq‡bi bvg + wjM¨v‡Ûi msL¨v I bvg + †K› ª̀xq avZe Avq‡bi GU& †hŠ‡Mi bvg + cÖ_g eÜbxi g‡a¨ †ivgvb 

Aÿ‡i avZyi RviYgvb|  

A¨vbvqwbK RwUj †hŠ‡Mi ms‡KZ 1UPAC c×wZi bvg 
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1| K4[Fe(CN)6] 
2| K3[Fe(CN)6] 
3| K[Ag(CN)2]  
4| K3[AgF4] 
5| K2[HgI4] 
6| K2[Pt(Cl)6] 
7| Na3[Co(NO2)6] 
8| K3[Cr(C2O4)3]  

cUvwmqvg †n·vmvqv‡bv †d‡iU (II)| 

cUvwmqvg †n·vmvqv‡bv‡d‡iU (III)| 

cUvwmqvg WvBmvqv‡bvAvwR©‡bU (I)| 

cUvwmqvg †UUªv‡d¬v‡ivAvwR©‡bU (I)|  

cUvwmqvg †UUªvAv‡qv‡WvgviwKD‡iU (II) 
cUvwmqvg †n·v‡K¬v‡iv cøvwU‡bU (IV)  
†mvwWqvg †n·vbvB‡Uªv‡Kvev‡ëU (III)  
cUvwmqvg UªvBA·v‡j‡Uv †µv‡gU (III)   

wkÿv_©xi KvR 

1| wb‡¤œi †hŠM¸‡jvi bvg wjLyb| 

HBrO; HClO2; HClO3; H2S2O8; HClO4; [Co(NH3)6]Cl3; 
[Ag(NH3)2]Cl 

mvi-ms‡ÿc : 

 A‰Re †hŠM : ỳB ev Z‡ZvwaK †h‡Kv‡bv †gŠ‡ji mgš‡̂q MwVZ †hŠM‡K A‰Re †hŠM ejv nq| †ewkifvM A‰Re

†hŠM AvqwbK eÜ‡b Ave× _v‡K| Giv D”P Mjbv¼ I D”P ùzUbv¼ hy³ nq|

 K¨vUvqb : abvZ¥K Avavb hy³ cigvYyi Avqb‡K K¨vUvqb ejv nq| cigvYy Zvi Avavb wbi‡cÿ Ae ’̄v †_‡K

B‡jKUªb‡K `vb K‡i K¨vUvq‡b cwiYZ nq|

 A¨vbvqb : FYvZ¥K Avavb hy³ cigvYyi Avqb‡K A¨vbvqb ejv nq| cigvYy Zvi Avavb wbi‡cÿ Ae ’̄v †_‡K

B‡jKUªb‡K MÖnY K‡i A¨vbvq‡b cwiYZ nq|

 RwUj †hŠM : †hme †hŠ‡Mi AYyi †K‡› ª̀ GKwU avZe cigvYy ev Avqb Ae ’̄vb K‡i †Kv‡bv wbw ©̀ó msL¨K Dchy³

wbi‡cÿ AYy ev Avavb hy³ Avqb Øviv mywbw ©̀ó R¨vwgwZK MVb m„wó K‡i _v‡K, †m me †hŠM‡K RwUj †hŠM ejv nq|

 wjM¨vÛ : wbtm½ B‡jKUªb †Rvo hy³ †h †Kv‡bv AYy, cigvYy, g~jK ev Avqb‡K wjM¨vÛ ejv nq| wjM¨vÛ Zvi

wbtm½ B‡jKUªb †Rvo‡K mwbœ‡ewk eÜ‡bi gva¨‡g †K› ª̀xq avZe cigvYy ev Avqb ev Ab¨‡Kv‡bv cigvYy I Avq‡bi

mv‡_ hy³ nq Ges †ewkifvM †ÿ‡ÎB RwUj †hŠM Drcbœ K‡i|

cv‡VvËi g~j¨vqb-3.10 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| wb‡Pi †KvbwU g‡bv A¨v‡UvwgK K¨vUvqb? 

 (K) IH2
+
 (L) H3O+

 (M) NH4
+
 (N) Al3+

 

2| cwj G‡UvwgK K¨vUvq‡bi bvgKi‡Yi †ÿ‡Î mswkøó K¨vUvq‡bi mv‡_ †Kvb kã gyjwU hy³ Ki‡Z nq? 

 (K) wbqvg (L) Awbqvg (M) AvBW (N) GU 

3| Li2O, BeO, B2O3 †ÿ‡Î 

i. Li2O cvwbi mv‡_ wewµqvq LiOH Drcbœ nq

ii. BeO cvwbi mv‡_ wewµqvq ÿvi ˆZwi nq bv

iii. B2O3 cvwbi mv‡_ wewµqvq H3BO3 Drcbœ K‡i

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
4| RwUj †hŠ‡Mi bvgKi‡Yi †ÿ‡Î 
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i. [Cu(NH3)4]SO4  †UUªvA¨vwgb Kcvi (II) mvj‡dU

ii. [Co(NH3)6]Cl3  †n·vA¨vwgb †Kvevë (III) †K¬vivBW

iii. [Ag(NH3)2]Cl  †UUªvA¨vwgb wmjfvi (I) †K¬vivBW

wb‡Pi †KvbwU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 


P~ovšÍ g~j¨vqb 

m„Rbkxj cÖkœ-1 

ch©vq     MÖæc 

 

15 16 

2 A B 
K. RwUj Avqb Kx? 1 

L. O2 A‡cÿv N2 AwaK myw ’̄Z †Kb? 2 

M. A Gi nvBWªvB‡Wi mv‡_ HCl(aq) Gi wewµqvq Drcbœ †hŠ‡Mi AYyi eÜb cÖK…wZi e¨vL¨v w`b| 3 

N. A2 ÿviag©x bv n‡jI A-Gi nvBWªvBW ÿviag©x we‡kølY Kiæb| 4 

m„Rbkxj cÖkœ-2 

AH2, BH3 I DH4 wZbwU wfbœ †hŠM n‡jI †K› ª̀xq cigvYyi msKi Ae ’̄v Awfbœ| A, B I D Gi cvigvYweK msL¨v h_vµ‡g 

8, 7 I 6. 

K. †cvjvivqY Kx? 1 

L. MgCl2 AYy CaCl2 A‡cÿv AwaK mg‡hvRx e¨vL¨v Kiæb| 2 

M. DÏxc‡Ki cÖ_g ỳwU †hŠ‡Mi †K› ª̀xq cigvYyi mwµq Ae ’̄vq B‡jKUª‡bi c~Y©web¨vm bv NU‡jI †kl †hŠ‡Mi †K› ª̀xq 

cigvYyi †ÿ‡Î B‡jKUª‡bi c~Y©web¨vm N‡U e¨vL¨v Kiæb| 3 

N. DÏxc‡Ki †hŠM wZbwUi †K› ª̀xq cigvYy‡Z GKB msKivqY NU‡jI AYyi AvK…wZ wfbœ we‡kølY Kiæb| 4 

DËigvjv 

cv‡VvËi g~j¨vqb-3.1 :   1| M 2| K 3| M 4| N 

cv‡VvËi g~j¨vqb-3.2 :   1| L 2| N 3| L 4| K 5| L 6| M 7| K 8| L 

cv‡VvËi g~j¨vqb-3.3 :   1| N 2| N 3| L 4| M 5| N 

cv‡VvËi g~j¨vqb-3.4 :   1| N 2| N 3| N 

cv‡VvËi g~j¨vqb-3.5 :   1| L 2| L 3| M 4| K 5| M 6| N 

cv‡VvËi g~j¨vqb-3.6 :   1| M 2| N 3| M 4| N 5| L 6| M 

cv‡VvËi g~j¨vqb-3.7 :   1| N 2| K 3| N 4| N 5| M 6| N 

cv‡VvËi g~j¨vqb-3.8 :   1| M 2| M 3| K 4| L 5| K 6| M 7| K 8| N 

cv‡VvËi g~j¨vqb-3.9 :   1| M 2| K 3| L 4| K 5| L 6| N 

cv‡VvËi g~j¨vqb-3.10 :  1| N 2| L 3| N 4| N 
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