
 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 
 

ifjp; (INTRODUCTION)   
 ,d v.kq dk fuekZ.k rHkh gksrk gS] tc og vf/kd LFkk;h gks rFkk ,dy ijek.kq ls 

de ÅtkZ j[krk gksA lkekU;r% ckgjh d{k esa ik;s tkus okys bysDVªkWu gh ca/k cukus 

esa lgk;d gksrs gS] rFkk bl izfØ;k ds i'pkr~ ijek.kq LFkk;h vfØ; xSl bysDVªkWfud 

foU;kl izkIr dj ysrs gSA 
         

 

jklk;fud ca/k (CHEMICAL BOND) 

(I) jklk;fud ca/k& og vkd"kZ.k cy tks fofHké ?kVdks ¼ijek.kq] vk;u vkfn½ dks 

,d lkFk cka/ks j[krk gS jklk;fud ca/k dgykrk gSA 
(II) ,d cy tks nks ;k nks ls vf/kd ijek.kqvksa ds chp ,d LFkk;h v.kq ds :i esa 

mUgsa ,d lkFk cka/ks j[kus ds fy, dk;Z djrk gSA 

(III) ;g nks ;k nks ls vf/kd ijek.kqvksa ds feyus ls curk gS rFkk ijek.kqvks ds 

chp e& dk iqufoZrj.k gksrk gSA 

(IV) ;g çfØ;k ÅtkZ esa deh ds lkFk gksrh gSA 

(V) ÅtkZ esa deh  ca/k lkeF;Z 

(VI) blfy, v.kq ijek.kqvksa dh rqyuk esa vf/kd LFkk;h gksrs gSaA 

(ViI) fdlh v.kq ds fuekZ.k esa dsoy cká d{kd ds bysDVªkWu gh jklk;fud l;kstu 

esa Hkkx ysrs gS vkSj bUgsa l;kstdrk dks'k bysDVªkWu ds :Ik esa tkuk tkrk gSA 

 
 

ca/k ds çdkj (TYPES OF BONDS)  
 lfEefyr ijek.kq   ca/krk 
 (I) /kkrq + v/kkrq   vk;fud ca/k 

 (II) v/kkrq + v/kkrq   lgla;kstd ca/k 
 (III) /kkrq + /kkrq   /kkfRod ca/k 
 (IV) bysDVªkWu U;wu v.kq vkSj vk;u ¼yqbZl vEy½ rFkk bysDVªkWu /kuh v.kq vkSj vk;u ¼yqbZl {kkj½&milgla;kstd ca/k  
 (V) H rFkk fo|qr_.kkRed rRo  (N, O, F dHkh&dHkh Cl ds lkFk) gkbMªkstu ca/k 
 

 1. U;wure ÅtkZ çkIr djus dh ço`fÙk : 

 (I) tc nks ijek.kq ,d nwljs ds fudV vkrs gSaA ,d ijek.kq dk ukfHkd nwljs ijek.kq ds bysDVª‚u dks viuh vksj 

vkdf"kZr djrk gSA 

 (II) nksuksa ijek.kqvksa ds ukfHkd vkSj bysDVª‚u ,d nwljs dks çfrdf"kZr djrs gSaA 

 (III) ;fn dqy ifj.kke vkd"kZ.k gS] rks ra= ¼v.kq½ dh dqy ÅtkZ ?kV tkrh gS vkSj ,d jklk;fud ca/k curk gSA 

 (IV) vr: vkd"kZ.k  1/ ÅtkZ  LFkkf;RoA 

 (V) vkca/k dk fuekZ.k ,d Å"ek{ksih çfØ;k gS 
 

 2. mR—"V xSl foU;kl çkIr djus dh çòfÙk ¼v"Vd fu;e ;k ns2]np6 vkSj 1s2½ : 

 (I) ijek.kq feydj mR—"V xSl foU;kl çkIr djrs gSA 

 (II) dsoy lcls ckgjh bysDVª‚u vFkkZr~ ns] np vkSj ¼n&1½d bysDVª‚u gh ca/k fuekZ.k esa Hkkx ysrs gSaA 

 (III) vfØ; xSl rRo Hkkx ugha ysrs gSa] D;ksafd mudk LFkk;h bysDVª‚fud foU;kl gksrk gS vkSj blfy, U;wure ÅtkZ 

gksrh gSA ¼LFkk;h foU;kl 1s2 ;k ns2np6½ 

 Example: tc nks ijek.kq feydj ,d v.kq cukrs gSa & 

    (1) ÅtkZ eqDr ;k mRlftZr gksrh gSA  

    (2) ÅtkZ vo'kksf"kr gksrh gS 

    (3) ÅtkZ u rks eqä gksrh gS vkSj u gh vo'kksf"kr gksrh gS 

    (4) ÅtkZ ;k rks eqä ;k vo'kksf"kr gks ldrh gS 
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jlk;u foKku  

  

 Solution: (1) 
    LFkkf;Ro çkIr djus ds fy, ÅtkZ eqDr ;k mRlftZr gksrh gSA 

    (I) çR;sd ijek.kq dh lcls ckgjh v"Vd iw.kZ djus dh çòfÙk gksrh gSA 

    (II) H esa viuk f}yd iw.kZ djus dh çòfÙk gksrh gSA 

   (III) vfØ; xSl foU;kl çkIr djus ds fy, ijek.kq ca/k cukrs gSa ;k bysDVª‚u çkIr djrs gSa ;k bysDVª‚u lk>k 

djrs gSaA 

   (IV) ijek.kqvksa dh vius lcls ckgjh dks'k esa vkB bysDVª‚u çkIr djus dh çòfÙk dks yqbZl v"Vd fu;e 

ds :i esa tkuk tkrk gSA 

 

 v"Vd fu;e dk viokn (Limitation of Octet Rule): 

 (a) viw.kZ v"Vd v.kq: & ;k ¼bysDVª‚u v{ke v.kq½/ gkbijoSysaV ,uksVs'ku 

   og ;kSfxd ftlesa dsaæh; ijek.kq dh lcls ckgjh d{kk esa v"Vd iw.kZ ugha gksrk gSA 

   mnkgj.k & IIIA lewgksa ds gSykbM] BF3] AlCl3] BCl3] III A/13th lewg ds gkbMªkbM vkfnA 

 

      
 

   vU; mnkgj.k - BeCl2 (4e–), ZnCl2(4e–), Ga(CH3)3 (6e–) 

 
 (b) v"Vd dk foLrkj ;k ¼bysDVª‚u vkf/kD; v.kq½/gkbijoSysaV v.kq 

   og ;kSfxd ftlesa dsaæh; ijek.kq dh ckáre d{kkvksa esa 8e–  gksrs gSA 
  mnkgj.k & PCl5] SF6] IF7 esa] dsaæh; ijek.kq P] S vkSj I esa Øe'k% 10] 12 vkSj 14 bysDVª‚u gksrs gSaA 

 
 
 (c) Nn~e  vfØ; xSl foU;kl :& 

 Pb+4 etc. ns2np6nd10 → Nn~e vfØ; xSl foU;kl 

   ns2np6 → vfØ; xSl foU;kl ¼He dks NksM+dj½ 

   laØe.k /kkrqvksa ds /kuk;u] ftlesa lcls ckgjh d{kk esa 18 bysDVª‚u gksrs gSa 

   mnkgj.k:  Ga+3, Cu+, Ag+, Zn+2, Cd+2, Sn+4, Pb+4 etc. 
   Ga dk bysDVª‚fud foU;kl  -  1s2, 2s22p6, 3s23p63d10, 4s24p1   

   Ga+3 dk bysDVª‚fud foU;kl   - 1s2, 2s2 2p6,
 

 

 

 (d) fo"ke bysDVª‚u v.kq : - 
  dsaæh; ijek.kq esa ,d v;qfXer bysDVª‚u rFkk lcls ckgjh dks'k esa fo"ke la[;k (7e–, 11e– 

vkfn) esa bysDVªkWu mifLFkr gksrs gSA   
   mnkgj.k : NO, NO2 ClO2 etc. 
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jklk;fud vkca/k (CHEMICAL BONDING) 

 

 Example: fuEu esa ls dkSu v"Vd fu;e dk ikyu djrk gS & 
   (1) FeCl2 (2) AgCl  (3) CaCl2 (4) CuCl  
 Solution: (3)   
   D;ksafd vU; ;kSfxdksa esa dsaæh; ijek.kq ds lcls ckgjh dks'k esa 8 ls vf/kd e– gSaA  

 
 Example: v"Vd fu;e dk ikyu ugha fd;k tkrk gS & 

    (1) CO2  (2) BCl3 (3) PCl5 (4) SiF4 
Solution: (2) vkSj (3)  
   pw¡fd B bysDVª‚u dh deh vkSj P esa v"Vd foLrkj gksrk gSA 

 

ca/kks dk oxÊdj.k (Classification of bonds): 

  
 

vk;fud] lgla;kstd rFkk milgla;kstd cU/k (IONIC, COVALENT AND COORDINATE BONDING) : 
• tc ,d /kkrq ijek.kq ,d ;k vf/kd bysDVªkWu ,d v/kkrq ijek.kq dks LFkkukUrfjr djrk gS rks vk;fud ca/k curk gSA 

  
• foijhr vkosf'kr vk;u vkil esa fLFkj fo|qr cy }kjk vkdf"kZr jgrs gSA 
 vk;fud ;kSfxdksa ds xq.k % 
➢ /kkfRod voLFkk eas izR;sd /kuk;u vius vkl&ikl ls _.kk;u rFkk _.kk;u] /kuk;u ls f?kjk gqvk gksrk gSA ;g  

 vR;f/kd la[;k esa] vk;u vkil esa O;ofLFkr jgrs gq, vk;fud fØLVy cuk ysrs gSA 
➢ ;g tyh; foy;u rFkk xfyr voLFkk esa fo|qr ds vPNs pkyd gksrs gSA 
➢ ;g lkekU;r% /kzqoh; foyk;dksa eas ?kqyu'khy rFkk v/kzqoh; foyk;dksa esa v?kqyu'khy gksrs gSA 
➢ lgla;kstd ;kSfxdksa dh rqyuk esa mPp xyukad rFkk DoFkukad j[krs gSA 

➢ /kuk;u rFkk _.kk;u ds e/; izHkkoh vkd"kZ.k cy ik;k tkrk gSA ¼dqykWfEcd cy½   F =
2
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 tgka  Z1 rFkk Z2 vk;u ij vkos'k gS] K (4o) ek/;e dk ijkoS|qr fLFkjkad gS rFkk r vUrj vk;fud nwjh gSA (vFkkZr~ ca/k yEckbZ) 
➢ lkekU; rkSj ij rqyukRed :i ls de vk;uu ,UFkSYih okys rRoksa vkSj bysDVª‚u yfC/k ,UFkSYih ds rqyukRed :i ls 

mPp _.kkRed eku okys rRoksa ds chp vk;fud ca/k vf/kd vklkuh ls cusaxsA 

 
 vk;fud ca/k cukus dh 'krsZ (Conditions for Forming Ionic Bonds)% 
 vk;fud ca/k dk cuuk bu rhu dkjdksa ij fuHkZj djrk gS & 

 (a) vk;uu ÅtkZ (Ionisation energy): 
  fdlh foyfxr xSlh; ijek.kq dh lcls ckgjh d{kk ls ,d bysDVª‚u dks fudkyus ds fy, /kuk;u fuekZ.k ds fy, 

vko';d ÅtkZ dh ek=kA ¼ÅtkZ vo'kksf"kr½ 

  de vk;uu ÅtkZ → /kuk;u cukus dh vf/kd ço`fÙkA 
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okUMyoky cy  
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jlk;u foKku  

  

 (b) bysDVª‚u cU/kqrk (Electron affinity): 

  tc ,d foyfxr xSlh; ijek.kq esa ,d bysDVªkWu dks tksM+k tkrk gS] rks _.kk;u ¼– ve vk;u½ dk fuekZ.k gksrk gS 

vkSj eqDr ÅtkZ dh ek=k dks bysDVªkWu ca/kqrk dgrs gSA  

  mPp bysDVª‚u ca/kqrk → _.kk;u cukus dh vf/kd çòfr 
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e.g
_.kk;u  cuu s dh izof̀Ÿk  

 (c) tkyd ÅtkZ (Lattice energy):   
  ¼ÅtkZ eqä½ fØLVy tkyd ds ,d eksy ds cuus ij eqDr ÅtkZ dh ek=k]  

 mPp tkyd ÅtkZ  → vk;fud ;kSfxd dk LFkkf;Ro vkSj {kerk Hkh vf/kd gksxhA 
 

 tkyd ÅtkZ (LE) dks çHkkfor djus okys dkjd (Factors affecting lattice energy): 

 (I) vk;u dk vkdkj: 

 (a) /kuk;u dk vkdkj fLFkj j[kus ij] vk;fud f=T;k dh o`f) ds lkFk tkyd ÅtkZ de gks tkrh gSA 

  blfy, ty esa LiX dh foys;rk dk Øe LiF < LiCl < LiBr < LiI gS  

  tSls foys;rk   
1

tkyd ÅtkZ

  

 (b) Qktku ds fu;e ds vuqlkj LiI esa lgla;kstd çòfr vf/kd gS ysfdu HE > LE blfy, Li ty esa vf/kd foys; gSA 

 (c) _.kk;u dk vkdkj fLFkj j[krs gq,] /kuk;u f=T;k dh o`f) ds lkFk ty;kstu ÅtkZ de gks tkrh gSA vr% MSO4 

dh foys;rk dk Øe gksxk & 

  BeSO4 > MgSO4 > CaSO4 > SrSO4 > BaSO4 (Qktku ds fu;e dk viokn) 

 (d) ;fn /kuk;u vkSj _.kk;u dk vkdkj cgqr cM+k gS] rks foys;rk Åij ls uhps vkus ij de gks tkrh gSA 

 (e) fdlh vkorZ esa foys;rk de gks tkrh gS ¼tSls&tSls vk;fud ç—fr ?kVrh gS vkSj lgla;kstd ç—fr c<+rh 

gS½ 

  NaCl > MgCl2 > AlCl3 

 

 (II) vk;uksa dk /kzqohdj.k: 

  Nn~e vfØ; xSl foU;kl esa /kzqohdj.k {kerk vf/kdre gksrh gSA 

  foys;rk   
1

 /koqz hdj.k

 

  AgF > AgCl > AgBr > AgI    

   
 •  /kzqohdj.k c<+rk gS- 

 •  lgla;kstd xq.k c<+rk gSA 

 •  foys;rk de gks tkrh gS- 

 (III) vkos'k dk ifjek.k → LE  z+ z– (vk;fud vkos'k) 

  tkyd ÅtkZ  vkos'k dk ifjek.k 

  NaCl  MgCl2  AlCl3   

  Na+  Mg+2  Al+    

    
  & tkyd ÅtkZ c<+rh gS 

  & /kuk;u dk vkdkj ?kVrk gSA 

 (IV) /kuk;u dk vkdkj :& tkyd ÅtkZ 

  LiCl  NaCl KCl  RbCl CsCl 

   
  & /kuk;u dk vkdkj c<+ jgk gS 

  & _.kk;u dk vkdkj fLFkj gksrk gS 

  & tkyd ÅtkZ ?kVrh gS 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 (d) ÅtkZ dh dqy deh (Overall lowering of energy): 
  ca/k fuekZ.k ds nkSjku ÅtkZ eqDr dh tkuh pkfg,A 

  ÅtkZ ifjorZu fuEufyf[kr pj.kksa esa 'kkfey gSa & 

     A + IE = A+ + e– 

  rFkk  B + e– = B– + EA 
  blls ;g fu"d"kZ fudyrk gS fd IE ds fuEu eku vkSj EA ds mPp eku ds fy, Øe'k% /kuk;u vkSj _.kk;uksa ds 

fuekZ.k esa vf/kd vklkuh gksrh gS vkSj blds ifj.kkeLo:i vk;fud ca/k cuus dh vf/kd laHkkouk gksrh gSA 

 vk;fud ;kSfxdksa ds lw= cukus dk rjhdk : 
 (a) vk;uksa ds çrhdksa dks ikl&ikl bl rjg ls fy[ksa fd /kukRed vk;u ckbZa vksj vkSj _.kkRed vk;u nkbZa vksj gks 

 tSls A+B– 

 (b) çR;sd çrhd ds 'kh"kZ ij AxBy - ds :i esa mudh fo|qr la;kstdrk fuEu rjhds ls fy[ksa  

 

(c) vc fØl Ø‚l fu;e ykxw djsa , vFkkZr

~

 lw=  

   mnkgj.k :   dSfY'k;e DyksjkbM    = CaCl2 

 vk;fud ;kSfxdksa ds xq.k (Properties of ionic compounds): 
 (a) HkkSfrd O;oLFkk (Physical state) & 
  izcy fLFkjoS|qr vkd"kZ.k cy ds dkj.k vk;fud ;kSfxd dBksj] fØLVyh; vkSj Hkaxqj gksrs gSaA 

  Hkaxqjrk → 

 
 (b) le:irk (Isomorphism) & 
  (I) nks ;kSfxdksa dks le:ih dgk tkrk gS] ;fn muds ikl leku la[;k esa bysDVªkWu gSA vFkkZr muds /kuk;u 

vkSj  _.kk;uksa dk leku foU;kl gSA 

  (II) budh fØLVy lajpuk leku gksrh gSA 

   mnkgj.k & 

       Na+  F–  Mg+2  O–2 

   la;kstdrk   + 1,  –1  + 2,  – 2 
   bysDVªksfud foU;kl   2, 8,  2, 8  2, 8    2, 8 
   blh çdkj   Ca+2  2Cl–1  2K+1   S–2 

       2, 8, 8  

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2,8,8
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2, 8, 8

2, 8, 8
 2, 8, 8  

 (c) DoFkukad vkSj xyukad (Boiling point and melting point) & 
  foijhr vkosf'kr vk;uksa ds chp çcy fLFkjoS|qr cy ds vkd"kZ.k ds dkj.k vk;fud ;kSfxdksa esa mPp DoFkukad 

vkSj xyukad gksrk gSA 

 (d) pkydrk (Conductivity) & 
  ;g vk;fud xfr'khyrk ij fuHkZj djrk gSA Bksl voLFkk esa & dksbZ eqä vk;u ugha & fo|qr dk dqpkydA 

  xfyr voLFkk ;k tyh; foy;u esa eqä vk;uksa ds dkj.k & fo|qr dk vPNk laokgd@fo|qr dk lqpkydA 

  pkydrk Øe: Bksl voLFkk > xfyr voLFkk < tyh; foy;u  

Ca     Cl

12

la;kstdrk   X Y 

B rRo   A 

Attraction

– + – + +

– – + – +

– + – ++

– – + – +

– + – + +

– – + – +

– + – + +

– – + – +

Repulsion

(Same charged ions comes nearer. So they repell each other)
¼foifjr vkosf'kr vk;u fudV vkrs gSaA tcfd leku vk;u ,d nwljs dks çfrdf"kZr djrs gSa½ 

vkd"kZ.k izfrd"kZ.k 



 

jlk;u foKku  

  

 (e) foys;rk (Solubility) & 
  ty esa vR;f/kd foys; ¼/kzqoh; foyk;d½ 

  mnkgj.k: ty esa NaCl 
  (I) Na+ vk;u ty ds _.kkosf'kr 'O' ds lkFk tqM+ tkrs gSa 

  (II) vkSj Cl& vk;u ty ds vf/kd /kukosf'kr 'H' ds lkFk tqM+rs gSaA 

 
  (III) bl çdkj Na+ vkSj Cl& ij vkos'k de gks tkrk gS vkSj fLFkjoS|qr vkd"kZ.k cy Hkh de gks tkrk gS  

  ftlls eqä vk;u dk fuekZ.k gks tkrk gSA 

  (IV) foyk;d vkSj foys; ds chp ijLij fØ;k ds dkj.k fudyus okyh ÅtkZ dks foyk;d ÅtkZ dgk tkrk gSA  

  ;fn ty dk mi;ksx foyk;d ds :i esa fd;k tkrk gS rks bls ty;kstu ÅtkZ dgrs gSaA 

  ¼V½ fdlh vk;fud ;kSfxd ds ty esa foys; gksus ds fy, & ty;kstu ÅtkZ > tkyd ÅtkZ 

   tkyd ÅtkZ  
1

foy;s rk
 

   ty;kstu ÅtkZ  foys;rkA 

   ty;kstu ÅtkZ (H)   
–+

+
1 1

r r
{r+ & r– /kuk;u vkSj vk;uksa dh f=T;k gSa } 

   (VI) ty;kstu ÅtkZ eq[; :i ls /kuk;u f=T;k ij fuHkZj djrh gS D;ksafd eku 
+

1

r
 dh rqyuk esa 

−

1

r
 ux.; gS  

   (VII) lewg esa uhps tkus ij tkyd ÅtkZ vkSj ty;kstu ÅtkZ nksuksa de gks tkrh gS] ;fn tkyd ÅtkZ esa deh 

ty;kstu ÅtkZ ls vf/kd gS] rks lewg esa foys;rk c<+ tkrh gS vkSj blds foijhr lewg esa Åij vkus ij 

gksxkA 

 Example: fuEufyf[kr esa ls fdlesa tkyd ÅtkZ dk eku vf/kdre gksrk gS & 
   (1) NaF  (2) NaCl  (3) NaBr  (4) NaI  
 Solution: (1)   
   vk;uksa ds NksVs vkdkj ds dkj.kA 
 Example: fo|qrla;ksth ;kSfxd dk fØLVy tkyd cuk gksrk gS & 

   (1) ijek.kq   (2) v.kq 

   (3) foijhr vkosf'kr vk;u  (4) v.kq vkSj vk;u nksuksa 

 Solution: (3)   
   ;g rF; gS fd vk;fud ;kSfxd vk;uksa ls cus gksrs gSaA 
 Example: mnklhu ijek.kqvksa ls vk;u curs gSa & 

   (1) bysDVª‚u dh gkfu   (2) bysDVª‚uksa dk ykHk 

   (3) bysDVª‚uksa dk lk>k   (4) bysDVª‚uksa dk uqdlku vkSj ykHk 

 Solution: (4)  
   /kuk;u vkSj _.kk;u Øe'k% bysDVª‚uksa ds [kksus vkSj lk>k djus ls curs gSaA 

 

 foys;rk dks çHkkfor djus okys dkjd (Factor affecting solubility): 
 (I) ijkoS|qr fLFkjkad (Dielectric constant) & 
  vk;fud ;kSfxdksa ds vkos'k dks mnklhu djus dh foyk;d dh {kerk dks ijkoS|qr fu;rkad dgrs gSaA 

  ;g "" }kjk n'kkZ;k x;k gS  

  (a) ty esa vf/kdre ijkoS|qr fLFkjkad gS ¼ ¾ ½ 

   (CH3OH  = 35), (,lhVksu  = 21) 
   (C2H5OH  = 27), (bZFkj = 4.1) 
   (csathu  = 2.3)   
   H2O > CH3OH > CH3CH2OH > CH3COCH3 > CH3OCH3 > C6H6        
  (b) vk;fud ;kSfxd mPp ijkoS|qr fLFkjkad okys foyk;d esa vf/kd ?kqyu'khy gksrs gSaA 

  (c) H2SO4 vkSj H2O2 esa mPp ijkoS|qr fLFkjkad gS ysfdu v‚Dlhdj.k ç—fr ds dkj.k ;s ,d vPNk foyk;d ugha gSa 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 (II) vk;fud vfHkfØ;k (Ionic reaction): 
  (a) vk;fud ;kSfxd vk;fud vfHkfØ;k vkSj lgla;kstd ;kSfxd vkf.od vfHkfØ;k çnf'kZr djrs gSA 

  (b) eqä vk;uksa ds dkj.k vk;fud vfHkfØ;k,a vkf.od vfHkfØ;kvksa ls rhoz gksrh gSaA 

   tSls tc NaCl dks AgNO3 ds foy;u esa feyk;k tkrk gS] rks AgCl dk rqjar lQsn ppt rqjUr curk gSA 

   

3

3

3

Ag (aq) N (aq) Na (aq) Cl (aq)

NaClSol.AgNO Sol.

AgCl Na (aq) NO (aq)

+ − + −

+

+ ++

+

→ + +
lQsn vo{ksi

 

 ckWuZ-gScj pØ% ;g vk;fud ;kSfxdksa ds fy, tkyd ÅtkZ Kkr djus dk vizR;{k rjhdk gSaA mnkgj.k ds fy, lksfM;e 

DyksjkbM ds fy, tkyd ÅtkZ dks fuEu izdkj Kkr dj ldrs gSA 

 
  vc, gsl ds fu;e ds vuqlkj 

  H
fuek.Z k

 = S + IE1 + D/2 – EA1 – U 

  tgka S, /kkrq (Na) ds m/oZikru dh ,UFkSYih gS] IE1 lksfM;e dh izFke vk;uu ÅtkZ gSA  D, Cl2 v.kq dh ca/k fo;kstu 

ÅtkZ gS] EA1 Cl  dh izFke bysDVªkWu ca/kqrk gSA U, NaCl(s) dh tkyd ÅtkZ gS rFkk HfuekZ.k ,  NaCl ds fuekZ.k dh ,UFkSYih 

gSA 

 lgla;kstd ca/k (COVALENT BOND) 
 (I) ,d lgla;kstd ca/k fo|qr_.kh rRoksa ds nks ijek.kqvksa ds chp muds v"Vd dks iwjk djus ds fy, bysDVª‚uksa ds 

vkilh lk>s ls curk gSA ¼H dks NksM+dj tks viuk f}yd iwjk djrk gS½A  

 
 (II) bysDVª‚uksa dk lk>k ;qXe tks lgla;kstd ca/k ds fuekZ.k ds fy, ftEesnkj gksrk gS] bysDVª‚uksa dk ca/k ;qXe dgykrk 

gSA vkSj lk>kdj.k esa 'kkfey ugha gksus okys la;kstd bysDVª‚uksa dks vkcaf/kr bysDVª‚uksa ;k ,dy ;qXe ;k v;qXe 

bysDVª‚uksa ds :i esa tkuk tkrk gSA 

 (III) bysDVª‚uksa dk lk>k ;qXeks esa foijhr ?kw.kZu gksuk pkfg,] vkSj lacaf/kr nks ijek.kqvksa ds chp lk>snkjh ls gksuk pkfg,A 

 (IV) bysDVª‚uksa dk lk>k rhu rjg ls gks ldrk gS &   

nks ijek.kqvksa ds chp lk>k 

bysDVª‚uksa dh la[;k 

bysDVª‚u ;qXe ca/k 

2 
4 
6 

1 
2 
3 

,dy lgla;kstd ca/k (−) 

f} lgla;kstd ca/ku (=) 

f= lgla;kstd ca/ku () 

   mnkgj.k –  
 
  rhu ,dy ca/k ¼f=ca/k ugha½ 

   N    N f=ca/k ¼rhu ,dy ca/k ugha½  O = O f}ca/k ¼nks ,dy ca/k ugha½  ¼nks ,dy ca/kA½ 
  

 yqbZl lajpuk vkSj lgla;kstd ca/k (Lewis structure and covalent bond): 

 (I) bysDVª‚u fcUnq lajpuk,a] ftUgsa lgla;kstd v.kqvksa dh yqbZl lajpuk,a Hkh dgk tkrk gS] v‚DVsV fu;e ds vuqlkj 

 fy[kh tkrh gSaA 

 (II) ,d lw= esa lHkh ijek.kqvksa esa H&ijek.kq dks NksM+dj lgla;kstd dks'k esa lk>k djds dqy vkB bysDVª‚u gksaxs] tks 

lajpuk ds dsaæ esa j[ks x, vU; ijek.kqvksa ds lkFk lcls cM+h la[;k esa ca/k cukrk gSA v‚DVsV dks iwjk djus ds 

fy, vU; ijek.kq bls ?ksj ysrs gSaA 

H   N H

H

H   O   H

H
fuek.Z k

H H H   H

H  molecule2

O O   O

O  molecule2

O N N    N

N  molecule2

N

H2 v.kq O2 v.kq N2 v.kq 



 

jlk;u foKku  

  

 (III) lajpuk ftlesa la;kstdrk bysDVª‚uksa dks fcanqvksa }kjk fu:fir fd;k tkrk gS] yqbZl lajpuk dgykrh gSA 

 (IV) js[kk ¼&½ ;k MS'k }kjk n'kkZbZ xbZ lajpuk dks dwij LVªDpj ds :i esa tkuk tkrk gSA 

 (V) yqbZl M‚V lw= dsoy la;kstdrk bysDVª‚u dh la[;k] la[;k vkSj ca/kksa ds çdkj n'kkZrs gSa] ysfdu f= vk;keh vkdkj 

ds v.kqvksa vkSj cgqijek.kq vk;uksa dks ugha n'kkZrs gSaA 
  

 lgla;kstd ca/k dh d{kh; vo/kkj.kk (Orbital concept of covalent bond): 

 (I) ,d d{kh; foijhr ?kw.kZu ds lkFk vf/kdre 2 bysDVª‚uksa dks lek;ksftr dj ldrk gS   
 (II) vk/kk Hkjk d{kh; ;k v;qfXer bysDVª‚u d{kd viuh d{kk dks iwjk djus ds fy, ,d bysDVª‚u dks nwljs ijek.kq ls 

Lohdkj djrk gSA 

 (III) d{kd iw.kZ djus ;k bysDVª‚u dks ;qfXer djus dh çòfÙk lgla;kstd ca/k dh ,d vfuok;Z 'krZ gSA v"Vd dk iwjk 

 gksuk lgla;kstd ca/k dh vfuok;Z 'krZ ugha gSA 

 (IV) lgla;kstdrk : bls fdlh rRo ds ,d ijek.kq }kjk vU; ijek.kqvksa ds lkFk lk>snkjh ds fy, vkn'kZ xSl foU;kl 

 çkIr djus ds fy, ;ksxnku fd, x, bysDVª‚uksa dh la[;k ds :i esa ifjHkkf"kr fd;k tkrk gSA 

 (V) ;fn lcls ckgjh d{kk esa fjDr d{kd gksa rks lgla;ksth vkca/k mŸksftr voLFkk esa curs gSaA 
  

 yqbZl fcUnq lajpuk,¡ fy[kus ds fy, mi;ksx fd, tkus okys lkekU; pj.k (General Steps used for writing lewis dot 

structures): 

 (I) bysDVª‚uksa dh dqy la[;k dh x.kuk (T) = (T) çR;sd la;kstu ijek.kq ds v"Vd ¼H ijek.kq ds ekeys esa f}yd½ dks 

ekudj dh tkrh gSA 
  (II) dqy la;kstu bysDVª‚uksa dh x.kuk (V) – V dh x.kuk lHkh ijek.kqvksa ds la;kstu bysDVª‚uksa dks tksM+dj dh tkrh 

gSA ,slk djrs le;] cgqijek.kqd _.kk;u ds fy, bdkbZ _.kkRed vkos'k (a) tksM+sa vkSj cgqijek.kqd /kuk;u ds 

ekeys esa bdkbZ /kukRed vkos'k (e) dh la[;k ?kVk,¡A 

 (III) lk>k bysDVª‚uksa (S) dh x.kuk & lk>k bysDVª‚uksa (S) dh dqy la[;k dh x.kuk T vkSj V ds ekuksa ls fuEukuqlkj 

dh tkrh gS S = T – V  

 (IV) vlkf>r bysDVª‚uksa dh dqy la[;k dh x.kuk (U) – U dh x.kuk V vkSj S ds ekuksa ls fuEukuqlkj dh tkrh gSA U 
= V – S  

 (V) dadky lajpuk fy[kuk & ;g dsaæ esa de ls de fo|qr _.kkRed ijek.kq vkSj fljksa ij vf/kd fo|qr _.kkRed 

ijek.kqvksa dks j[kdj fd;k tkrk gSA ,slk djrs le;] dHkh dHkh Lofoosd vuqeku dk;Z dk Hkh mi;ksx fd;k tkrk 

gSA H vkSj F ijek.kqvksa dks ges'kk fljksa ij j[kk tkrk gSA 

 (VI) bysDVª‚uksa dk forj.k & dqy ca/k ds vuqikr esa lk>k ;qXe ds :i esa bysDVª‚uksa dks mfpr :i ls forfjr djsaA 
 lgla;ksth ca/kksa esa ifjorhZ la;kstdrk (Variable valency in covalent bonds): 
 (I) ifjofrZr la;kstdrk mu rRoksa }kjk n'kkZ;h tkrh gS ftuds ckáre dks'k esa d{kd fjDr gksrs gSaA 

 (II) v;qfXer bysDVª‚uksa dh vf/kdre la[;k crkus ds fy, ,dkdh ;qXe bysDVª‚u mlh ds midks'k esa mÙksftr gks tkrs 

gSaA mÙksftr voLFkk esa vf/kdre lgla;kstdrk fn[kkbZ tkrh gSA 

 (III) bysDVª‚uksa ds mÙkstuk ds fy, vko';d ÅtkZ dks çeks'ku ÅtkZ dgk tkrk gSA 

 (IV) çeks'ku fu;e & ,d gh d{kk esa bysDVª‚uksa dk mÙksftr gksukA 
 

 mnkgj.k& 

 (a) QkLQksjl → ewy voLFkk 

        lgla;kstd 3 (PCl3) 

  QkLQksjl → mÙksftr voLFkk  

  
  

  lgla;kstdrk & 5 (PCl5) 

 (b) lYQj → lkekU; voLFkk 

         
  

  lgla;kstdrk & 2 (SF2) 

  lYQj → mÙksftr voLFkk 

  1st mÙksftr voLFkk 
 
  lgla;kstdrk & 4 (SF4) 

  2st mÙksftr voLFkk  lgla;kstdrk & 6 (SF6) 

  rks S dh ifjorZu'khy lgla;kstdrk gS 2, 4 & 6. 

3s 3p

3s 3p 3d

3s 3p 3d

3s 3p 3d

3s 3p 3d



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 (c) vk;ksMhu esa rhu ,dy bysDVª‚u ;qXe gksrs gSA  

  ¼fuEure voLFkk½ 
 

lgla;kstdrk & 1 

  

1st mŸksftr voLFkk 

  

lgla;kstdrk & 3  

  

2nd mŸksftr voLFkk  lgla;kstdrk & 5  

  

3rd mŸksftr voLFkk  lgla;kstdrk & 7

 
  rks ;g rhu mÙksftr voLFkkvksa dks n'kkZrk gS& vf/kdre v;qfXer bysDVª‚uksa dh la[;k ¾ 7 ifjorZuh; la;kstdrk,a 

gSa 1, 3, 5, 7 

 

 
 

 ifjorZuh; la;kstdrk ds vuqç;ksx (Applications of Variable Valency): 

 (I) v.kqvksa ds vfLrRo dh O;k[;k djus ds fy, & 

  NCl3 – iz—fr esa mifLFkr 
  NCl5 – iz—fr esa mifLFkr ugha gS ¼ukbVªkstu esa d&d{kd dh vuqifLFkfr ds dkj.kA½ tcfd PCl3 vkSj PCl5 nksuksa 

mifLFkr gSa D;ksafd 3d d{kd Q‚LQksjl esa mifLFkr gSaA    
  OF2 &iz—fr esa mifLFkr gS] ysfdu OF4 vkSj OF6 d&d{kd dh vuqifLFkfr ds dkj.k mifLFkr ugha gS tcfd SF4 

vkSj SF6 vius la;kstdrk dks'k esa mifLFkr d&v‚fcZVy dh mifLFkfr ds dkj.k mifLFkr gSA 
 

 (II) ;kSfxdksa dk ty vi?kVu & 

  CCl4 + H2O → dksbZ vfHkfØ;k ugha gksrh gS 

  SiCl4 + H2O → vfHkfØ;k gksrh gS 

  C&ijek.kq esa ty ls bysDVª‚uksa dk vdsys ;qXe dks Lohdkj djus ds fy, dksbZ fjDr d&d{kd ugha gksrs gSaA tcfd 

SiCl4 esa fjDr 3d&d{kd gSaA 

  SiCl4 + 4H2O 
– 4HCl

⎯⎯⎯→   Si(OH)4 –→ SiO2            

         vLFkk;h 
 

 Example: ,d lgla;kstd ca/k ds chp laHko gS & 

   (1) leku ijek.kq   (2) fHkUu ijek.kq 
   (3) leku vkSj vleku ijek.kq  (4) leku v.kq 

 Solution: (3) 
   ;g fo|qr _.kkRedrk ls lacaf/kr gSA 

 Example: lgla;kstd ca/k ges'kk fn'kkRed D;ksa gksrs gSa\ - 

 Solution: pwafd lgla;kstd ca/k d{kd ds vfrO;kiu ds dkj.k curs gSa tks fn'kkRed gksrh gSa  

 Example: fuEufyf[kr esa ls dkSu lcls vf/kd lgla;ksth gS & 

   (1) AlF3 (2) AlCl3 (3) AlBr3 (4) Al3 

 Solution: (4) 
   tSls&tSls _.kk;u dk vkdkj c<+rk gS lgla;ksth xq.k c<+rk tkrk gSA 

 Example: LiCl] BeCl2] BCl3 vkSj CCl4 esa] lgla;kstd ca/k xq.k fdl Øe dk vuqlj.k djrk gS & 

   (1) LiCl < BeCl2 > BCl3 > CCl4 (2) LiCl > BeCl2 < BCl3 < CCl4 
   (3) LiCl < BeCl2 < BCl3 < CCl4 (4) LiCl > BeCl2 > BCl3 > CCl4  
 Solution: (3) 
   /kuk;u ij vkos'k ds vuqlkj lgla;ksth xq.k c<+rk gSA 
  

5s 5p 5d

5s 5p 5d 

5s 5p 5d 

5s 5p 5d 

SPOT LIGHT 
➢ vf/kdre lgla;kstdrk ckãre dks'k esa s&vkSj p&bysDVª‚uksa dh okLrfod la[;k ds cjkcj gSA 

 



 

jlk;u foKku  

  

 milgla;kstd ca/k (COORDINATE BOND)   

 (I) ;g ,d lgla;kstd ca/k gS ftlesa lk>k e– ;qXe ,d ijek.kq ls vkrk gS ftls milgla;kstd ca/k dgk tkrk gSA 

 (II) lgla;kstd ca/k ds fuekZ.k ds fy, vko';d 'krsaZ gSa& 

  (a) nkrk ijek.kq dk v"Vd iwjk gksuk pkfg, vkSj blesa de ls de ,d ,dkdh bysDVª‚u ;qXe gksuk pkfg,A 

  (b) xzkgh ijek.kq esa de ls de ,d bysDVª‚u ;qXe dh deh gksuh pkfg,A 

   eg.  

 (III) ijek.kq tks lk>s ds fy, bysDVª‚u ;qXe çnku djrs gSa] nkrk dgykrs gSaA 

 (IV) vU; ijek.kq tks bysDVª‚u ;qXe dks Lohdkj djrs gSa] xzkgh dgykrs gSaA blfy, bls nkrk&xzkgh ;k milgla;kstd 

ca/k dgk tkrk gSA 

 
BF3 ;kSfxd esa 1 e– ;qXe dh deh gSA 

 mnkgj.k: 


+ 

 
¼yksjh & czksaLVsM vEy½ 

¼e– xzkgh½ 

    +    

 

O3   

       N2O       
 

 ftu ;kSfxdksa esa vk;fud] lgla;kstd vkSj milgla;kstd ca/k mifLFkr gksrs gSa] os bl çdkj gSa& 

 NH4Cl,  CuSO4,  K4[Fe(CN)6],  KNC,  Na3PO4,  KNO3, vkfn 

 Example: og ;kSfxd ftlesa lgla;kstd vkSj milgla;kstd nksuksa ca/k gksrs gSa & 

   (1) C2H5NC (2) C2H5CN (3) HCN  (4) dksbZ ugha 

 Solution: (1) 
   gkykafd lHkh ;kSfxdksa esa lgla;kstd ca/k gksrk gS ysfdu C2H5 NC esa N vkSj C ds chp milgla;kstd ca/k Hkh 

gksrk gS 

 Example: N2O5 esa mifLFkr ca/k ds çdkj gSa & 

   (1) dsoy lgla;kstd   (2) dsoy vk;fud 

   (3) vk;fud vkSj lgla;kstd  (4) lgla;kstd vkSj milgla;kstd 

 Solution: (4) 
   N2O5 dh lajpuk blds ckjs esa Li"V djrh gS 

          

 Example: ikbjkslY¶;wfjd vEy esa lgla;kstd vkSj milgla;kstd ca/k dh la[;k gS & 

   (1) 6, 4  (2) 6, 6 (3) 4, 4  (4) 4, 6  
 Solution: (1) 
   H2S2O7 dh lajpuk bl çdkj gS 
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jklk;fud vkca/k (CHEMICAL BONDING) 

 

 Example: ,fyy lk;ukbM esa mifLFkr gksrs gS & 

   (1) 9  ca/k vkSj 4  ca/k  (2) 9  ca/k] 3  ca/k vkSj 1 ,dkdh e– ;qXe 

   (3) 8  ca/k vkSj 5  ca/k  (4) 8  ca/k] 3  ca/k 4 vkca/k bysDVªku ;qXe 

 Solution: (2) 
   ;g ,fyy lk;ukbM dh lajpuk ls Li"V gS 

      H—

H

|

C  = 

H

|

C — 

H

|

C

|

H

—CN:  

 

QkWeZy vkos'k (Formal Charge) 

 fdlh v.kq ;k vk;u esa fdlh ijek.kq ds vkSipkfjd vkos'k dks i`Fkd ;k eqä voLFkk esa ml ijek.kq ds l;kstdrk dks'k 

bysDVª‚uksa dh la[;k vkSj yqbZl lajpuk esa ml ijek.kq dks lkSais x, bysDVª‚uksa dh la[;k ds chp varj ds :i esa 

ifjHkkf"kr fd;k tkrk gSA 

  

 vkb, vkstksu v.kq (O3) ij fopkj djsaA O3 dh yqbZl lajpuk dks bl çdkj rS;kj fd;k tk ldrk gS: 

        
 ijek.kqvksa dks 1,2 vkSj 3 ds }kjk esa Øekafdr fd;k x;k gSA  

 1 }kjk fpfàr dsaæh; O ijek.kq ij QkWeZy vkos'k = 6 –2 –  
1

2
 (6) = + 1 

 2 }kjk fpfàr varLFk ij QkWeZy vkos'k O ijek.kq ij QkWeZy vkos'k = 6 – 4 – 
1

2
 (4) = 0   

 3 }kjk fpfàr varLFk O ijek.kq ij QkWeZy vkos'k = 6 –  6 – 
1

2
 (2) = – 1 

 vr% O3 ds v.kq dks QkWeZy vkos'kksa ds lkFk bl çdkj n'kkZ;k tkrk gSa:  

       
 ;g /;ku esa j[kk tkuk pkfg, fd QkWeZy vkos'k v.kq esa okLrfod vkos'k i`Fkdu dk izdV ugha djrs gSaA yqbZl lajpuk 

esa ijek.kqvksa ij vkos'kksa dks n'kkZus ls dsoy v.kq esa la;kstdrk dks'k bysDVª‚uksa dk ys[kk tks[kk j[kus esa lgk;rk okyh  

feyrh gSA QkWeZy vkos'k fdlh fn;sa x;s ;kSfxd ds fy, dbZ laHkkfor yqbZl lajpukvksa esa ls U;wure ÅtkZ lajpuk ds 

p;u esa lgk;rk djrs gSaA lkekU;r% lcls de ÅtkZ lajpuk og gksrh gS ftlesa ijek.kqvksa ij lcls NksVk QkWeZy vkos'k 

gksrk gSA 

 Note :  
 (i) QkWeZy vkos'k ca/k ds 'kq) lgla;kstd –f"Vdks.k ij vk/kkfjr ,d dkjd gS ftlesa bysDVª‚u ;qXe fudVre ijek.kqvksa 

}kjk leku :i ls lk>k fd, tkrs gSaA  

 (ii) fudVre ijek.kqvksa ij +1 vkSj –1 vkSipkfjd vkos'k ;qXe dks ,d milgla;kstd ca/k ekuk tkrk gSA  

   

 (iii) U;wure vkSipkfjd vkos'k ds lkFk yqbZl M‚V lajpuk lcls vf/kd LFkk;h gS 
:C :CO: O:

+–

yqbZl lajpuk esa ,d 

ijek.kq ij QkWeZy 

vkos'k (F.C) 

eqä ijek.kq esa la;kstdrk 

bysDVª‚u dh dqy la[;k  
vukca/kh ¼,dkdh ;qXe½ 

bysDVª‚uksa dh dqy la[;k 

 
vkcaf/kr¼lgHkkftr½ 

bysDVª‚uksa dh dqy 

la[;k 



 

jlk;u foKku  

  

Qktku dk fu;e (FAJAN’S RULE) : 

 bl fu;e dk mi;ksx v.kq esa lacaf/kr vk;fud ,oa lgla;ksth y{k.kksa ds fu/kkZj.k esa fd;k tkrk gSA ,d v.kq lgla;ksth 

rHkh  gksxk ;fn % 

 (I)  /kuk;u dk vkdkj NksVk gks 

 (II) _.kk;u dk vkdkj cM+k gks  

 (III) /kuk;u rFkk _.kk;u ij vkos'k vf/kd gks  

 (IV) vk;u vfØ; xSl foU;kl ugha n'kkZrs gSA ijUrq ;g Nne vfØ; xSl foU;kl (vafre dks'k esa 18 bysDVªkWu) n'kkZrs gksA  

 (a) 
 

 (b)   

 (c) 

 
    

 (d) CuCl    rFkk      NaCl 

   [Cu+] = [Ar]3d10 ;  [Na+] = [Ne] 

  leku vkos'k rFkk vkdkj;qDr 8-bysDVªkWu dks'k ¼vfØ; xSlh; foU;kl½ vk;u ls, 18-bysDVªkWu dks'k;qDr ¼Nn~e vfØ; 

xSlh; foU;kl½ /kuk;uksa dh /kzqo.k {kerk vf/kd gksrh gSA vr% CuCl, NaCl dh rqyuk esa vf/kd lgla;kstd gSaA 

 

 Example: vf/kdre vk;fud xq.k okyk ;kSfxd curk gS & 

   (1) Na vkSj Cl  (2) Cs vkSj F (3) Cs vkSj  (4) Na vkSj F  

 Solution: (2) 

   Qktku ds fu;e dk mi;ksx djrs gq,] vk;fud xq.k cM+s /kuk;u vkSj NksVs _.kk;uksa esa vf/kdre gksxkA   

 Example: fuEufyf[kr esa ls fdlesa lgla;ksth xq.k ds mPpre eku gSa & 

   (1) ZnCl2 (2) CaCl2 (3) CdCl2 (4) CuCl  

 Solution: (1) 

   D;ksafd Zn+2 dk vkdkj lcls NksVk gSA 

 Example: mPpre xyukad okyk ;kSfxd gSA & 

   (1) BeCl2 (2) MgCl2 (3) CaCl2  (4) SrCl2 

 Solution: (4) 

   tSls&tSls /kuk;u dk vkdkj c<+rk gS] /kzqohdj.k dh {kerk de gksrh tkrh gS blfy, vk;fud xq.k c<+rk gS 

 

 

 

 

 

 

 

 

 

 

 

 

 

NaF > Na2O > Na3N 

_.kk;u ij vkos'k esa o`f) rFkk _.kk;u ds vkdkj esa o`f) ds dkj.k lgla;kstd ç—fr c<+rh gSA 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

Lkgla;kstd ca/k fl)kUr (VALENCE BOND THEORY): 
 jklk;fud ca/k dh rjax ;kaf=d vo/kkj.kk & ¼vfrO;kih½ 

 lgla;kstd ca/k dh ç—fr dh O;k[;k djus ds fy, DokaVe ;kaf=dh ij vk/kkfjr nks fl)kar çLrkfor fd, x, gSaA 

 (1) la;kstdrk ca/k fl)kar ¼VBT½       

 (2)  vkf.od d{kh; fl)kar ¼MOT½ 
 (I) bls gkbVyj vkSj yanu (1927 esa) }kjk ,d lgla;kstd ca/k fuekZ.k le>kus ds fy, çLrqr fd;k x;k Fkk gSA bls 

ckn esa i‚fyax ,aM LysVj }kjk foLrkfjr fd;k x;k FkkA 

gkbMªkstu v.kq (Hydrogen molecule)  

(a) (H2) v.kqvksa dh fo;kstu ,oa fuekZ.k ÅtkZ 435.8 kJ gSA vr% (H2) ds v.kq esa 

gkbMªkstu ijek.kq (H) dh rqyuk esa de ÅtkZ gksrh gSA  

 H2(g) + 435.8 kJ → H(g) + H(g)  

(b) vc eku yhft, fd nks gkbMªkstu ijek.kq A vkSj B ,d nwljs ds ikl vk jgs gSa 

ftuds ukfHkd NA vkSj NB gSa vkSj muesa mifLFkr bysDVª‚uksa dks eA vkSj eB }kjk 

n'kkZ;k x;k gSA 

(c) tc nks ijek.kq ,d&nwljs ls dkQh nwjh ij gksrs gSa] rks muds chp dksbZ vU;ksU;fØ;k 

ugha gksrh gSA tSls&tSls ;s nksuksa ijek.kq ,d&nwljs ds djhc vkrs gSa] u;s vkd"kZ.k 

vkSj çfrd"kZ.k cy dke djus yxrs gSaA 

(d) buds chp vkd"kZ.k cy mRiUu gksrs gSa: 
 (i) ,d ijek.kq dk ukfHkd vkSj mldk viuk bysDVª‚u tks NA – eA vkSj NB – eB gSA  

 (ii)   ,d ijek.kq dk ukfHkd vkSj nwljs ijek.kq dk bysDVª‚u vFkkZr~ NA – eB] NB – eAA  

 blh çdkj buds chp çfrd"kZ.k cy mRiUu gksrs gSa:  
 (i)  nks ijek.kqvksa ds bysDVª‚u tSls eA – eB  
 (ii)   nks ijek.kqvksa ds ukfHkd NA – NB. 
(e) vkd"kZ.k cy nks ijek.kqvksa dks ,d&nwljs ds djhc ykrs gSa tcfd çfrd"kZ.k cy 

mUgsa nwj /kdsyrs gSaA çk;ksfxd rkSj ij ;g ik;k x;k gS fd u;s vkd"kZ.k cy dk ifjek.k u;s çfrd"kZ.k cy ls vf/kd 

gksrk gSA ifj.kkeLo:i] nks ijek.kq ,d&nwljs ds ikl vkrs gSa vkSj fLFkfrt ÅtkZ de gks tkrh gSA  
(f) varr% vkd"kZ.k cy çfrd"kZ.k cy dks larqfyr djrk gS vkSj ra= U;wure ÅtkZ çkIr djrk gSA bl Lrj ij nks gkbMªkstu 

ijek.kq ,d lkFk tqM+dj ,d LFkk;h v.kq cukrs gSaA 

(g) rks fu"d"kZ ;g gS fd tc nks gkbMªkstu ijek.kqvksa ds chp ca/k curk gS rks ÅtkZ fudyrh gS] gkbMªkstu v.kq ìFkd gkbMªkstu 

ijek.kqvksa dh rqyuk esa vf/kd LFkk;h gksrk gSA bl çdkj eqä gksus okyh ÅtkZ dks ca/k ,UFkSYih dgk tkrk gSA 

 

fl)kar ds eq[; fcanq gSa & 

(a) ,d lgla;kstd ca/k cukus ds fy, nks ijek.kqvksa ds v)Ziwfjr la;kstdrk dks'k d{kd ds chp vfrO;kiu gksrk gSA 

(b) ifj.kkeh ca/k LFkkf;Ro çkIr djus ds fy, foijhr ?kw.kZu okys bysDVª‚uksa ds ,d ;qXe dks çkIr djrk gSA  

(c) d{kd ,d nwljs ds fudV ml fn'kk ls vkrs gSa ftlesa vf/kdre vfrO;kiu gksrk gS 

(d) lgla;kstd ca/k esa fn'kkRed xq.k gksrk gSA 

(e) gkbMªkstu v.kq ds fuekZ.k esa] ,d U;wure ÅtkZ voLFkk gksrh gS tc nks gkbMªkstu ijek.kq brus fudV gksrs gSa fd muds 

ijek.kq d{kd vkaf'kd varjços'k ls xqtjrs gSaA ijek.kq d{kdksa ds bl vkaf'kd foy; dks ijek.kq d{kdksa dk vfrO;kiu 

dgk tkrk gS ftlds ifj.kkeLo:i bysDVª‚uksa dk ;qXeu gksrk gSA 

(f) vfrO;kiu dh lhek  jklk;fud ca/k dh {kerkA 

(g) vfrO;kiu dh lhek nks dkjdksa ij fuHkZj djrh gSA 

 (I) d{kd dh ç—fr & p] d vkSj f fn'kkRed d{kd gSa → vf/kd vfrO;kiu 

   s&d{kd vfn'kkRed d{kd gS → de vfrO;kiu 

 (II) vfrO;kiu dh ç—fr & lg&v{kh; vfrO;kiu & vfrO;kiu vf/kdA 

  lekukUrj vfrO;kiu & vfrO;kiu de 

  lg&v{kh; vfrO;kih dh rkdr dk Øe – p - p > s - p > s - s    

 

(h) tSls&tSls n dk eku c<+rk gS] ca/k {kerk ?kVrh tkrh gS. 

 1 - 1 > 1 - 2 > 2 - 2 > 2 - 3 > 3 - 3 
(i) ;fn n leku gS  2p - 2p > 2s - 2p > 2s - 2s 

p - p p - s s - s

vkd"kZ.k cy 

çfrd"kZ.k cy 

iqjkuk cy 

u;k cy 



 

jlk;u foKku  

  

    1s - 2p > 2s - 2p > 3s - 3p 
(j) bysDVª‚u tks igys ls gh la;kstdrk dks'k esa ;qfXer gS] ca/k fuekZ.k esa Hkkx ugh ys ldrs gS] bls igys v;qfXer fd;k 

tk ldrk gS vkSj mlh ÅtkZ dks'k dh FkksM+h vf/kd ÅtkZ okys fjä d{kdksa esa LFkkukarfjr fd;k tk ldrk gSA 

(k) ;g fcanq cksj‚u dh f=la;kstdrk] dkcZu dh prq"Qydh; l;kstdrk] QkLQksjl dh iap la;kstdrk vkfn dh O;k[;k dj ldrk gSA 

(l) vfrO;kiu gksus ij nks çdkj ds ca/k curs gSaA 

 (A) flXek ¼½ ca/k  (A) ikbZ ¼½ ca/k 

 (A) flXek ¼½ ca/k (Sigma () bond): 

 (I) nks ijek.kqvksa ds chp v)Ziwfjr d{kdksa ds vius v{k ij vfrO;kiu ¼v{kh; vfrO;kiu½ }kjk cuk, x, ca/k dks ¼½ 

flXek ca/k dgk tkrk gSA 

 (II)  ca/k fn'kkRed gSA 

 (III)  ca/k vuqukn esa Hkkx ugha ysrs gSaA 

 (IV) ,dy  vkca/k esa eqä ?kw.kZu laHko gSA 

 (V) bysDVª‚u ?kuRoksa ds chp vf/kdre vfrO;kiu laHko gS vkSj blfy, ;g izcy ca/k gSA 

 (VI) nks ijek.kqvksa ds chp dsoy  vkca/k gks ldrk gSA 

  flXek ca/k pkj çdkj ds vfrO;kiu ls curs gSa 

  (a)  s - s vfrO;kiu (H2) & nks v)Ziwfjr S &d{kd vUrj ukfHkdh; v{k ds lkFk vfrO;kiu djrs gSaA 

 

  (b) s & p vfrO;kiu ¼HF dk xBu½ & tc ,d ijek.kq dk v)Ziwfjr s&d{kd nwljs ijek.kq ds v)Ziwfjr 

p&d{kd ds lkFk vfrO;kih gksrk gSA 

 

  (c) nks ladj d{kkvksa ds chp ca/k & 

   sp3 - sp3, sp2 - sp2, sp3 - sp2, sp3 - sp etc.  

   d{kdksa ds vfrO;kiu ls  vkca/k curk gSA 

 
  (d) p & p vfrO;kiu & ¼lv{kh;½ & blesa nks vyx&vyx ijek.kqvksa ds v)Ziwfjr p&d{kd ds chp lev{kh; 

vfrO;kiu 'kkfey gSA 

   mnkgj.k ds fy, Cl2, F2, Br2 - dk fuekZ.k 

 
 

 (B) Pi ¼½ ca/k 

 (I) ik'oZ ¼lekukUrj½ vfrO;kiu }kjk fufeZr ca/k dks  ca/k ds :i esa tkuk tkrk gSA 

 (II) ik'oZ vfrO;kiu dsoy vkaf'kd gksrk gS] blfy, cuus okys ca/k nqcZy gksrs gSa vkSj blfy,  ca/k dh rqyuk 

 esa  ca/k vf/kd vfHkfØ;k'khy gksrs gSa 

  ¼ukfHkd ds chp çfrd"kZ.k vf/kd gksrk gS D;ksafd ca/kksa ds fuekZ.k ds fy, d{kdksa dks ,d nwljs ds vf/kd fudV 

vkuk iM+rk gS½ 

+

1s 1s
 bond 1s 1s

(Formation of H  molecule)2¼H
2
 v.kq dk fuekZ.k½    

 ca/k  

1s of Hydrogen 2p of Fluorine H–F
gkbMªkstu dk 1s  ¶yksfju dk 2p  H – F  

sp sp sp



sp

formation of C H2 2

sp-sp hybrid orbital

C2H2 dk fuekZ.k 

sp-sp ladj d{kd 

– +
pp

+ + –
pp

–

p-p vfrO;kiu 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

  mnkgj.k – O2 v.kq dk fuekZ.k – 

   
  ca/ku ds fy, çR;sd d{kd esa v‚Dlhtu ijek.kq ds dsoy py vkSj pz d{kd esa vkca/ku ds fy, v;qfXer e– gksrk 

gSA 

  v‚Dlhtu dk bysDVª‚u foU;kl gS – 1s22s22px
2 2py

12pz
1 

 (III)  ca/k esa eqä ?kw.kZu laHko ugha gSA 

 (IV)  ca/k  ca/k ls nqcZy gS ¼ca/k ÅtkZ varj 63.5 kJ ;k 15 k cal/mol gS½ 

 (V)   ca/k vfn'kkRed gksrs gSa] blfy, v.kq ds vkdkj dk fu/kkZj.k ugha djrs gSaA 

 (VI)   vkca/k vuqukn esa Hkkx ysrk gSA 

 (VII)  'kq) ;k vladj d{kdksa }kjk fufeZr ca/kA 

 

(C) ijek.kq d{kdksa dk vfrO;kiu (Overlapping of atomic orbitals): 

 tc nks ijek.kq ca/k cukus ds fy, ,d&nwljs ds ikl vkrs gSa] rks mudh ijek.kq d{kk,¡ vfrO;kfir gks tkrh gSaA vfrO;kiu esa 

Hkkx ysus okys d{kd dh fo'ks"krkvksa ds vk/kkj ij ijek.kq d{kd ds chp vfrO;kiu /kukRed] _.kkRed ;k 'kwU; gks ldrk gSA 

(I) /kukRed vfrO;kiu: blesa leku fpàksa dh ikfy;ksa (lobes) dk vfrO;kiu 'kkfey gksrk gSA ;g vkd"kZ.k var%fØ;kvksa 

dh vksj ys tkrk gSA 

 
(II) _.kkRed vfrO;kiu: blesa foijhr ladsrksa dh ikfy;ksa@ ykscksa dk vfrO;kiu 'kkfey gksrk gSA ;g çfrd"kZ.k var%fØ;kvksa 

dh vksj ys tkrk gSA 

 
(III) 'kwU; vfrO;kiu: fdlh Hkh çdkj dh ijLij fØ;k dh v{kerk gksrh gSA 

 
 Example: dkSulk VBT ds vuqlkj lR; ugha gS\  

   (1) ,d lgla;kstd ca/k foijhr pØ.k ds v;qfXer bysDVª‚uksa ds lkFk d{kd ds vfrO;kiu ls curk gS 

   (2) ,d lgla;kstd ca/k leku pØ.k ds v;qfXer bysDVª‚uksa ds lkFk d{kd ds vfrO;kiu }kjk curk gS  
   (3) vfrO;kiu dh lhek ftruh vf/kd gksxh ca/k mruk gh izcy gksxk  
   (4) vfrO;kiu dsoy d{kd ds vf/kdre bysDVª‚u ?kuRo dh fn'kk esa gksrk gS 

 Solution: (2)  
   ,d gh pØ.k ds bysDVª‚u dHkh Hkh la;ksftr gksdj ca/k ugha cukrs gSaA vU; rF; VBT ds fy, lR; gSaA 



+





O  molecule2

Pz

Py Py

Pz 

O2 v.kq 

/kukRed vfrO;kiu 

+_.kkRed ;k vfrO;kiu  

'kwU; vfrO;kiu 



 

jlk;u foKku  

  

ladj.k  (HYBRIDISATION) : 
  
 BeCl2 ;kSfxd ds mnkgj.k ij fopkj djsa: & 
  

 ;fn ;g fcuk ladj.k ds curk gS rks &  

  
 
 nksuksa Be&Cl ca/kksa esa vyx&vyx iSjkehVj vkSj p&p ca/k lkeF;Z >s&p ca/k lkeF;Z gksuh pkfg,A 

 izk;ksfxd :i ls nksuksa Be&Cl ca/kksa dh vkca/k {kerk vkSj nwjh leku gSA 

 ;fn s vkSj p&d{kd dk ladj.k gks tk, rks ;g leL;k nwj gks ldrh gSA 

 ladj.k (Hybridisation): 
 (I) ;g ,d v.kq esa lgla;kstd ca/kksa dh rqY; ç—fr dh O;k[;k djus ds fy,] i‚fyax }kjk çLrqr fd;k x;k gSA 

 (II) ifjHkk"kk: fofHkUu vk—fr;ksa vkSj yxHkx leku ÅtkZ ijek.kq d{kdksa dk feJ.k] vkSj ÅtkZ dk iqufoZrj.k leku 

vkdkj vkSj leku ÅtkZ ds u, d{kd cukus ds fy,A bu u, d{kdksa dks ladj d{kd dgk tkrk gS vkSj bl 

?kVuk dks ladj.k dgk tkrk gSA 

  vc BeCl2 esa s&p ladj.k ij fopkj djus ds ckn 

   
  nksuksa ca/kks dh ca/k lkeF;Z cjkcj gksxhA 

 ladj.k dh fo'ks"krk (Characteristic of Hybridisation): 
 (I) ladj.k d{kdksa dk feJ.k gS u fd bysDVª‚uksa dkA blfy, ladj.k esa 

  iw.kZ Hkjs] vk/ks Hkjs vkSj fjDr d{kd Hkkx ys ldrs gSaA 

 (II) cuus okys ladj d{kdks dh la[;k ges'kk Hkkx ysus okys ijek.kq dh la[;k ds cjkcj gksrh gS 

  ftUgksaus ladj.k dh çfØ;k esa Hkkx fy;k gSA 

 (III)  çR;sd ladj d{kd esa nks yksc gksrs gSa] ,d cM+k vkSj nwljk NksVk gksrk gSA vkca/k ds cM+s yksc ls curk gSA 

 (IV)  fdlh v.kq ;k vk;u ds dsaæh; ijek.kq ij ladj d{kdksa dh la[;k ¾ vkca/kksa dh la[;k + bysDVª‚u dk ,dkdh 

;qXeA 

  (i)  nks ijek.kqvksa ds chp igyk ca/k  ()flXek ca/k gksxkA 

  (ii)  mUgha nks ijek.kqvksa ds chp dk nwljk ca/k ikbZ ca/k gksxkA 

  (iii)  ,d ijek.kq ij vf/kdre nks ikbZ ca/k mifLFkr gks ldrs gSaA 

  (iv)  ijek.kq dk bysDVª‚u ;qXe tks ca/k fuekZ.k esa Hkkx ugha ysrk gS] bysDVª‚u dk ,dkdh ;qXe dgykrk gSA 

 (V)  ,d rRo çk;ksfxd fLFkfr;ksa ds vk/kkj ij dbZ ladj.k voLFkk dks çnf'kZr dj ldrk gS] mnkgj.k ds fy,] C vius 

;kSfxdksa esa sp] sp2 vkSj sp3 ladj.k n'kkZrk gSA 

 (VI) ladj d{kdks dks bl çdkj foHksfnr fd;k tkrk gS sp, sp2, sp3 etc. 

 (VII) ,dkdh ;qXe vkSj caf/kr ;qXe ds chp çfrd"kZ.k dk Øe Ip - Ip  > Ip  - bp > bp - bp gS:    

 (VIII) ladj d{kd esa fn'kkRed xq.k ijek.kq d{kdksa ls vf/kd gksrs gSaA blfy, ladj d{kd LFkk;h flXek ca/k cukrs gSaA 

fofHkUu ladj d{kdksa ds fn'kkRed xq.k fuEufyf[kr Øe esa gksaxsA sp < sp2 < sp3 < sp3d < sp2d2 < sp3d3   

ladj.k vkSj vfrO;kiu ds chp varj 

vfrO;kiu ladj.k 

;g nks ijek.kqvksa ds d{kdksa ds chp gksrk gS ;g ,d gh ijek.kq ds d{kdksa ds chp gksrk gS 

dsoy v)Z iwfjr gq, d{kd Hkkx ysrs gSa fdlh Hkh çdkj dk d{kd Hkkx ys ldrk gS  

;g ca/k fuek.kZ ds nkSjku gksrk gS ca/k ladj.k ds ckn 

curs gS 

çfØ;k] vfrO;kiu gksus ls Bhd igys xfBr gksrh gSA 

fofHké Åtkvksa ds d{kd mŸksftr voLFkk esa Hkkx ysrs 

gSA  

lkekU; voLFkk esa & NH3, NCl3, PH3, PCl3, 

;g lkekU; ;k mÙksftr nksuksa voLFkk esa gksrk gS vkSj 

ladfjr d{kd curs gSa 

 

 ladj.k voLFkk dk fu/kkZj.k (Determination of hybridisation state) & 

 fof/k (I): ;fn ;kSfxd dh lajpuk nh xbZ gks& 

   dsaæh; ijek.kq ds pkjksa vksj e– ;qXe dh x.kuk djsa: 

Cl       Be       Cl
s – p p – p

Cl         Be         Cl
sp – sp sp – p

lady d{kd 

 dh lajpuk 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

   (a) lHkh 'kq) vkcaf/kr bysDVª‚u ;qXe ¼;k  ca/k½ dh x.kuk djsa 

   ¼b½ bysDVª‚u ds lHkh ,adkdh ;qXe ds e– dh x.kuk djsa 

   (c) milg;kstd ca/k dh x.kuk djsa 

   (d) _.kkRed vkos'k dh x.kuk djsa 

 

 fof/k (II): ;fn lw= fn, x, gSa& 

   ladj.k dk irk djus djus ds fy, fuEufyf[kr lw= dk mi;ksx fd;k tk ldrk gS:- 

   ladj d{kdksa dh la[;k ¾ 
1

2
 [dsaæh; ijek.kq esa la;kstdrk e– dh dqy la[;k + ,dla;ksth   

  ijek.kq dh dqy la[;k  & /kuk;u ij vkos'k + _.kk;u ij vkos'k] 

  eg.     
+

4NH  1

2
[5 + 4 – 1] = 4 

sp3  ladj.k 

SF4 1

2
[ 6 + 4] = 5 

sp3d  ladj.k 

2–O4S  1

2
[ 6 + 2] = 4 

sp3  ladj.k 

 ('O' f}la;ksth gS blfy, dsoy _.kk;u ij vkos'k 

tksM+sa) 
–O3N  1

2
 [5 + 1] = 3 

sp2 ladj.k 

  ;fn e– tksM+s bl çdkj ds  gSa & 

nks sp ladj.k 

rhu sp2 ladj.k 

pkj sp3 ladj.k 

ikap sp3d ladj.k 

Ng sp3d2 ladj.k 

lkr sp3d3 ladj.k 

 ladj.k ds çdkj (Types of Hybridisation): 
 sp ladj.k: 
 (I) bl ladj.k esa ,d ijek.kq ds ,d s– vkSj ,d P–d{kd dks feykdj nks u, ladj d{kd cuk;s tkrs gSa tks vkdkj 

vkSj ÅtkZ esa lerqY; gksrs gSa ftUgsa  sp ladj d{kd dgrs gSaA 

 (II) ;s nks sp ladj d{kd lh/kh js[kk esa vkSj ca/k dks.k 180 ° ij O;ofLFkr gSaA 
 (III) s-xq.k/keZ 50% 

  Be ¼ewy voLFkk½       

  Be ¼mŸksftr voLFkk½     

  

Be ijek.kq nks bysDVª‚uksa dks nks F ds lkFk lk>k djrk gS  BeF2 esa

                 

  

    

2s 2p

2s 2p

sp ladj.k sp sp

sp hybridisationsp ladj.k 



 

jlk;u foKku  

  

  
 CO2 v.k q (O = C = O) :  
  CO2 v.kq esa] C ds nks sp ladj d{kd vkSj nks vladfjr p d{kd gSaA 

 

  bl çdkj] CO2 v.kq vkdkj esa ,d js[kh; vkSj 180° vkca/k dks.k okyk gksrk gSA 

  vkca/k dh mifLFkfr ds dkj.k C– O vkca/k ds chp vkca/k dh yackbZ de gks tkrh gSA   
  CH  CH [H–CA  CB–H] 
   v.kqvksa esa]  çR;sd C ijek.kq esa nks sp ladj d{kd vkSj nks vladfjr p d{kd gksrs gSa 

  C ¼ewy voLFkk½   

  C ¼mŸksftr voLFkk½   

  C ijek.kq pkj bysDVª‚u lk>k djrk gS 

 

 

  H o C ds lkFk] C2H2 esa 

  çR;sd C  ds sp ladj d{kd C – C ds chp flXek ca/k cukus ds fy, vfrO;kiu djrs gSaA 

  çR;sd C ijek.kq dk 'ks"k ,d sp ladj d{kd] H ds s d{kd ds lkFk vfrO;kiu djrk gS] ftlls C o H ds chp 

flXek vkca/k curk gSA 

  çR;sd C ijek.kq ¼ py  vkSj px½ ds nks vladfjr p d{kd nks ikbZ () ca/k cukus ds fy, ik'oZ :i ls vfrO;kiu djrs gSaA 

  vr: H–CA  CB–H esa 

  CA – CB ds chp flXek ca/k curk gS sp – sp vfrO;kiu 

  CA – H ds chp flXek ca/k curk gS sp – s vfrO;kiu 

  CB – H ds chp flXek ca/k curk gS sp – s vfrO;kiu  

  CA – CB ds chp ikbZ ca/k curk gS: py – py, px – px vfrO;kiu 

  çR;sd C ijek.kq nks flXek ca/k cukrk gS ysfdu C2H2 esa] dqy 3 flXek ca/k gksrs gSa 

  çR;sd C ijek.kq nks ikbZ ca/k cukrk gSA  
  ,flfVyhu esa ca/kksa dh dqy la[;k gS: 

CH CH 

2s 2p

BeCl2 v.kq 

jSf[k;  

Be  
sp lad.k 

180°  

  bond 

  bond 

 Molecular orbital picture of CO2CO2 v.kq d{kd 

 ca/k 

 ca/k 

sp ladj 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

  3 + 2 ca/k ¾ 5 ca/k 
 sp ladj.k ij mnkgj.k  

mnkgj.k  ca/k I.p.e. ladj.k ca/k dks.k vkdkj 

BeH2 2 - sp 180° js[kh; 
BeF2 2 - sp 180° js[kh; 
BeCl2 2 - sp 180° js[kh; 
BeBr2 2 - sp 180° js[kh; 
BeI2 2 - sp 180° js[kh; 

CO2 2 - sp 180° js[kh; 
CO 1 1 sp 180° js[kh; 

C2H2 2 - sp 180° js[kh; 
HCN 2 - sp 180° js[kh; 
ZnCl2 2 - sp 180° js[kh; 
HgCl2 2 - sp 180° js[kh; 
CdCl2 2 - sp 180° js[kh; 
N2O 2 - sp 180° js[kh; 
N3

– 2 - sp 180° js[kh; 

 sp2 ladj.k : 
 (I) bl ladj.k esa ,d s vkSj nks p d{kdks dks feykdj rhu u, sp2 ladj d{kd cuk, tkrs gSa tks lHkh ,d gh vkdkj 

 vkSj leku ÅtkZ ds gksrs gSaA 

 (II) ;s rhu sp2 ladj d{kd 120°  ds dks.k ij gSa vkSj f=dks.kh; leryh; vkdkj gksrk gSaA 

  B ¼ewy voLFkk½           

  B ¼mŸksftr voLFkk½          

  BF3 esa B ijek.kq 3F ijek.kqvksa ds  

  lkFk 3 bysDVª‚u dk lk>k djrk gSA  

  (III) s xq.k/keZ 33.3% 

 xzsQkbV: 
 xzsQkbV ds çR;sd dkcZu ijek.kq ij sp2 ladj.k gksrk gS  
 çR;sd dkcZu ijek.kq ij 120° ij rhu sp2 ladj d{kd mifLFkr gksrs gSa vkSj os "kV~Hkqt dh ijrksa dk fuekZ.k djus okys 

lehiLFk C ijek.kqvksa ds sp2 ladj d{kdksa dks vfrO;kfir djrs gSaA 

 çR;sd dkcZu ijek.kq ij] ,d vladfjr p d{kd Hkh mifLFkr gS] tks sp2 ladj d{kdksa ds ry ds yacor gSA 

 xzsQkbV esa nks ijrksa ds chp dh nwjh 3.35 Å. gSA 

          
  
  SnX2 (X = F, Cl, Br, I) 
 Sn ¼ewy voLFkk½    

2s 2p

Sp2 hybrid 

5s 5p
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 ladj.k ds ckn Sn                  

  

 2 X ijek.kqvksa ds lkFk 2e– dk ;qXe lk>k gksrk gSA 

 SnX2 esa nks  ca/k vkSj ,d ,dkdh bysDVª‚u ;qXe (l.p.) gksrk gS blfy, ladj.k sp2 gksrk gS SnX2 esa ca/k dks.k 120° ls 

de gksxk ¼,d LP e– dh mifLFkfr ds dkj.k½ SnX2 v.kq dk vkdkj dks.kh; (V-vkdkj) gSA 

 
sp2 ladj.k ij mnkgj.k 

mnkgj.k  ca/k I.p.e. ladj.k ca/k dks.k vkdkj 

BH3 3 - sp2 120° f=dks.kh; lery 
BF3 3 - sp2 120° f=dks.kh; lery 
BCl3 3 - sp2 120° f=dks.kh; lery 
CH3 3 - sp2 120° f=dks.kh; lery 
CH2= CH2 3,3 - sp2 120° f=dks.kh; lery 

xzsQkbV 3 - sp2 120° f=dks.kh; lery 

HNO3 3 - sp2 120° f=dks.kh; lery 
NO3

– 3 - sp2 120° f=dks.kh; lery 
HNO2 2 - sp2 < 120° dks.kh; (V) 
SO2 2 - sp2 < 120° dks.kh; (V) 
SO3 3 - sp2 120° f=dks.kh; lery 
HCO3

– 3 - sp2 120° f=dks.kh; lery 
CO3

–2 3 - sp2 120° f=dks.kh; lery 
SnCl2 2 1 sp2 < 120° dks.kh; (V) 
SnBr2 2 1 sp2 < 120° dks.kh; (V) 
SnI2 1 - sp2 < 120° f=dks.kh; lery 
AlCl3 3 - sp2 120° f=dks.kh; lery 

GaCl3 3 - sp2 120° f=dks.kh; lery 
PbCl2 2 1 sp2 < 120° dks.kh; (V) 

 
 
 sp3 ladj.k: 

 (I) bl ladj.k esa ,d v.kq ;k vk;u ds ijek.kq ds ,d s-d{kd vkSj rhu p-d{kd fefJr gksdj pkj u, ladj d{kd 

çkIr djrs gSa ftUgs sp3 ladj d{kd dgrs gSaA 

 (II) bu pkjksa ladj d{kdksa ds chp dk dks.k 109°28' gksxkA 

  C ¼ewy voLFkk½   

  C ¼mŸksftr voLFkk½  

  C ladj ijek.kq 

 

  4 gkbMªkstu ijek.kqvksa ds lkFk pkj bysDVª‚u lk>k dj ldrk gSA 

 (III) bu ladj d{kdksa ls çkIr vkdkj prq"Qydh; gksxkA 

 

2s 2p

Sp3 hybrid 

Sp2 ladj 
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 fuEufyf[kr rhu mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

 (a) 'kwU; ,dkdh e– ;qXe ds lkFk pkj  ca/k  

  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  CH4, CF4, CCl4, CBr4, Cl4, NH4
+, BF4

–, AlF4
–, BeF4

–2,  

  mijksä ;kSfxdksa esa ca/k dks.k 109°28' rFkk vkdkj prq"Qydh; vkdkj dk gksrk gSA 

 

 (b) rhu flXek ca/k vkSj ,d ,dkdh e– ;qXe  

  (I) ;g fLFkfr fuEufyf[kr ;kSfxdksa vkSj vk;uksa }kjk çnf'kZr dh tkrh gSA  

   NH3,PH3,AsH3,SbH3,BiH3,NF3,PF3,NCl3,PCl3 : CH3,H3O+ ClO3
–        

  (II) sp3 ladj.k] fijkfeM vkdkj vkSj ca/k dks.k 109°28' ls de gksxk 

   ukbVªkstu ij ,dkdh ;qXe bysDVª‚u dh mifLFkfr ds dkj.k 

   ca/k ;qXe bysDVª‚u dks vf/kd çfrdf"kZr djrk gS blfy, vkca/k  

   dks.k 109°28' ls 107° rd de gks tkrk gSA 

   Ip – bp > bp – bp.  

   Ip – bp ds chp çfrd"kZ.k bp – bp çfrd"kZ.k ls T;knk gksxkA 

 

 (c) nks flXek ca/k vkSj nks ,dkdh e– ;qXe  

  (I) ;g fLFkfr fuEufyf[kr ;kSfxdksa vkSj vk;uksa }kjk fn[kkbZ tkrh gSA 

   H2O, H2S, H2Se, H2Te, OCl2, OBr2, OF2, OI2 vkfnA  

  (II) mijksä lHkh mnkgj.kksa esa] dsaæh; ijek.kq sp3 ladj.k fn[kk jgk gS] 

   dks.kh; vkdkj vkSj ca/k dks.k ;k rks 109°28' ;k 109°28' ls de gksxk 

;k 109°28' ls vf/kd gksxkA 

   H2O esa O ijek.kq ij ladj.k sp3 gksrk gS] ysfdu nks ,dkdh bysDVª‚u 

;qXe(lp) dh mifLFkfr ds dkj.k ;s ,d nwljs dks çfrdf"kZr djrs gSa 

vkSj fQj vius fudVre ca/k bysDVª‚u ;qXe (bp) dks çfrdf"kZr djrs 

gSaA ;s çfrd"kZ.k fuEufyf[kr Øe esa gksaxsA 

   I.p. – I.p. > I.p. – b.p. > b.p. – b.p. 

   I.p - ¾ ,dkdh bysDVªkWu ;qXe 

   b.p ¾ ca/k bysDVª‚u ;qXe 

 sp3 ladj.k ij mnkgj.k 

mnkgj.k  ca/k I.p.e. ladj.k vkdkj 

CH4 4 - sp3 prq"Qydh; 

CCl4 4 - sp3 prq"Qydh; 

CBr4 4 - sp3 prq"Qydh; 

PCl4+ 4 - sp3 prq"Qydh; 

NH4
+ 4 - sp3 prq"Qydh; 

BF4
– 4 - sp3 prq"Qydh; 

AlF4
– 4 - sp3 prq"Qydh; 

BeF4
–2 4 - sp3 prq"Qydh; 

NH3 esa d{kh; vfrO;kiu 

H2O esa d{kh; vfrO;kiu 
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MgF4
–2 4 - sp3 prq"Qydh; 

Ni(CO)4 4 - sp3 prq"Qydh; 

NF3 3 - sp3 fijkfeM 

NCl3 3 1 sp3 fijkfeM 

N(CH3)3 3 1 sp3 fijkfeM 

PF3 3 1 sp3 fijkfeM 

PCl3 3 1 sp3 fijkfeM 

AsCl3 3 1 sp3 fijkfeM 

SbCl3 3 1 sp3 fijkfeM 

BiCl3  3 1 sp3 fijkfeM 

NH3 3 1 sp3 fijkfeM 

: –CH3 3 1 sp3 fijkfeM 

H3O+ 3 1 sp3 fijkfeM 

SO3
2– 3 1 sp3 fijkfeM 

ClO3 3 1 sp3 fijkfeM 

XeO3 3 1 sp3 fijkfeM 

H2O 2 2 sp3 dks.kh; (V) 

H2S 2 2 sp3 dks.kh; (V) 

NH2
– 2 2 sp3 dks.kh; (V) 

OF2 2 2 sp3 dks.kh; (V) 

Cl2O 2 2 sp3 dks.kh; (V) 

SCl2 2 2 sp3 dks.kh; (V) 

ghjk  4 - sp3 prq"Qydh; 

SiO2 4 - sp3 prq"Qydh; 

SiC 4 - sp3 prq"Qydh; 

 sp3d ladj.k: 

 (I) bl ladj.k esa ,d s-d{kd] ,d d-d{kd vkSj rhu p-d{kd fefJr gksdj ikap u, ladj d{kdks dk fuekZ.k  

djrs gSa tks vkdkj vkSj ÅtkZ esa lerqY; gksrs gSa ftUgsa sp3d ladj d{kd dgk tkrk gSA 

 (II) bu ikap d{kdksa esa ls rhu ladj d{kd 120° ds dks.k ij gksrs gSa rFkk nks ladj d{kd rhu ladj d{kdksa ds ry 

ds yacor gksrs gSa tks f=Hkqt ryh; gksrs gSa] v.kq dk vkdkj f=dks.kh; f}fijkfeM gksrk gSA 

  mnkgj.k ds fy,] PF5 sp3d ladj.k çnf'kZr djrk gS 

  P ¼ewy voLFkk½   

  P ¼mŸksftr voLFkk½   

  P ijek.kq ikap bysDVªkWu dks ikap F ijek.kqvksa ds lkFk lk>k djrk gS 

 

 (III) bl ladj.k esa dz2 d{kd dks s vkSj p d{kdksa ds lkFk ladfjr fd;k tkrk gSA 

  bl çdkj ik¡p sp3d ladj d{kd ik¡p F ijek.kqvksa ds lkFk ik¡p flXek vkca/k cukrs gSa vkSj ,d PF5 v.kq nsrs gSa, 
bl v.kq dk vkdkj f=dks.kh; f}fijkfeM gSA 

  v{kh; nks P–Cl ca/k e& ds 3 leryh; b.p vkSj 2 v{kh; b.p ds chp çfrd"kZ.k ds dkj.k rhu leryh;  

3s 3p 3d

3s 3p 3d

Sp3d ladj.k 
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  P–Cl ca/k ls vf/kd yacs gksrs gSaA  

  mijksä ladj.k esa e& dh pkj fLFkfr;ka gksrh gSaA 

 (a) ikap flXek ca/k vkSj 'kwU; ,dkdh e– ;qXe:  

  fuEufyf[kr mnkgj.k bl fLFkfr dk çfrfuf/kRo djrs gSaA 

  PF5, PCl5, PBr5, Pl5, AsF5, AsCl5, SbCl5, SbF5 vkfnA 

  mijksä lHkh v.kqvksa dk vkdkj f=dks.kh; f}fijkfeMh; gSA 

 

 
 (b) pkj flXek ca/k vkSj ,d ,dkdh e– ;qXe: 
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  SF4, SeF4, TeF4, PoF4, PF4
–, SbF4

–, SCl4, SeCl4, TeCl4 vkfnA 

  mijksä lHkh mnkgj.kksa dk ewy vkdkj vfu;fer prq"Qydh; gksxkA 

  mnkgj.k SF4  

  S  lkekU; voLFkk    

  S mÙksftr voLFkk   

  

  S ijek.kq pkj e– dks 4 F ijek.kqvksa ds lkFk lk>k djrk gS   

                        

 

 (c) rhu flXek ca/k vkSj nks ,dkdh e– ;qXe: 
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  CIF3, BrF3, IF3, BrCl3, ICI3 vkfnA 

  mijksä lHkh ;kSfxdksa dk vkdkj 'T' vkdkj dk gSA 

 

 (d) nks flXek ca/k vkSj rhu ,dkdh e– ;qXe: 
  fuEufyf[kr mnkgj.k bl fLFkfr dk çfrfuf/kRo djrs gSaA 

  ICl2–, IBr2
–, ClF2

–, IF2
–, BrF2

–, XeF2
–, I3

–, Br3
–  

  mijksä mnkgj.kksa dh T;kfefr jSf[k; gksxh 

   

 sp3d2 ladj.k : 

 (I) bl ladj.k esa] ,d s-d{kd] rhu p– d{kd vkSj nks d&d{kd dks feydj Ng u;s ladj d{kdksa dk fuekZ.k djrs 

gSA ftUgsa sp3d2 ladj d{kd dgk tkrk gSA 

 (II) mijksä Ng ladj d{kdksa ls çkIr v.kq dk vkdkj lefer v"VQydh; gksxkA 

 (III) lHkh ladj d{kdksa ds chp dk dks.k 90° gksxkA 
  mnkgj.k: SF6, AlF6

–2, PF6
–, ICl5, XeF4, XeOF4, ICl4–, 

 (IV) ladj.k esa Hkkx ysus okys nks 'd' d{kd dx2–y2 vkSj dz2 gSaA 

 SF6 : 
 
  S ¼ewy voLFkk½    

 
 

  S ¼mŸksftr voLFkk½  

 

  s ijek.kq 6F ijek.kqvksa ds lkFk 6e– lk>k djrk gS   

 (a) Ng flXek ca/k vkSj 'kwU; ,dkdh e– ;qXe:  
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  SF6, AlF6
–2, PF6

– vkfnA 

  mijksä lHkh v.kqvksa dk vkdkj v"VQydh; gSA 

3s 3p 3d

Sp3d ladj.k 
 

3s 3p 3d

3s 3p 3d

Sp3d3 hybrid 

3s 3p 3d

C
l

Cl

Cl

Cl

Cl

P

Structure of PCl5PCl5 dh lajpuk 

S

Structure of SF4

••

F

F

F

F

SF4 dh lajpuk 

Cl

Structure of CIF3

••

F

F

F

••

ClF3 dh lajpuk 
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 (b) ikap flXek ca/k vkSj ,d ,dkdh e– ;qXe:  
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  ICl5, XeOF4 vkfnA 

  mijksä lHkh v.kqvksa dk vkdkj oxkZdkj fijkfeM gSA 
 

 (c) pkj flXek ca/k vkSj nks ,dkdh e– ;qXe: 
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  XeF4, ICl4– vkfnA 

  mijksä lHkh v.kqvksa dk vkdkj oxZ leryh; gSA 
 

 sp3d3 ladj.k: 
 (I) bl ladj.k esa] ,d s-d{kd] rhu p-d{kd vkSj rhu d&d{kd dks feykdj lkr u;s 

ladj d{kdksa dk fuekZ.k djrs gSA ftUgsa sp3d3 ladj d{kd dgk tkrk gSA 

 (II) bl ladj.k esa ç;qä d&d{kd dxy dxz vkSj dyzd{kd gSaA 

 (III) ;s lkr sp3d3 d{kd iapdks.kh; f}fijkfeM vkdkj n'kkZrs gSaA 

 (IV) sp3d3ladj.k dks n'kkZus okys fuEufyf[kr mnkgj.k IF7 vkSj XeF6 gSA 

 (V) IF7 esa bysDVªkWu ;qXe leku ry es vkca/k dks.k 72°  vkSj nks vkca/k dks.k ry ds 

yEcer~ nksuks ry ds lkis{k 90°  dks.k cukrs gSaA 

 (a) lkr flXek ca/k vkSj 'kwU; ,dkdh e– ;qXe: 
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  lF7 .  mijksä lHkh v.kqvksa dk vkdkj iapdks.kh; f}fijkfeM gSA 

 (b) Ng flXek ca/k vkSj ,d ,dkdh e– ;qXe: 
  fuEufyf[kr mnkgj.k bl fLFkfr dks n'kkZrs gSaA 

  XeF6 . mijksä lHkh v.kqvksa dk vkdkj fo—r v"VQydh; gSA 

 lgla;ksth v.kqvksa dh vk—fr (Shape of covalent molecules): 
 ➢  ;g flMxfod ,aM i‚osy }kjk fn;k x;k FkkA 
 ➢  bl vo/kkj.kk ds vuqlkj lgla;kstd ;kSfxd dk vkdkj dsaæh; ijek.kq ij mifLFkr bysDVª‚u ds dqy ;qXe ¼caf/kr 

;k ,dkdh ;qXe½ ij fuHkZj djrk gSA tks uhps fn;k x;k gS & 

Ø-la- dqy e– ;qXe vkdkj ladj.k 
1. nks jSf[k; sp 
2. rhu f=dks.kh; leryh;  (f=dks.kh;) sp2 
3. pkj prq"Qydh; sp3 
4. ik¡p f=dks.kh; fijkfeMuqek  sp3d 
5. N% v"VQyd(oxZ f}fijkfeM) sp3d2 
6. lkr iapdks.kh; f}fijkfeM sp3d3 

Example: dkcZu ijek.kqvksa dk H – C  C – CH = CH2  ds C – C ,dy ca/k ds lkFk ladj.k gS & 

  (1) sp3-sp3 (2) sp2-sp (3) sp-sp2 (4) sp3-sp 
Solution:  (3) 
  pwafd igys dkcZu esa f=ca/k gksrk gS vkSj nwljs esa vU; nks dkcZu ijek.kqvksa ds lkFk f}ca/k gksrk gSA 

Example:  C2H6 esa C – C vkca/k fo"ke fonyu ls xqtjrk gS] dkcZu dk ladj.k gS& 

  (1) sp2 (2) sp3 (3) sp2, sp3 (4) sp, sp2 
Solution:  (3) 
  fo"ke fonyu ds nkSjku CH3

+ vkSj CH3¯ dk fuekZ.k gksxk ftlesa Øe'k% sp2 vkSj sp3 ladj.k gksrk gSA 

Example: BrF3 v.kq dk ladj.k vkSj T;kfefr buesa ls fdlds leku gSa & 

  (1) sp3d vkSj f=dks.kh; f}fijkfeMh;  (2) sp3d2 vkSj prq"dks.kh; 

  (1) sp3d vkSj dks.kh; (V-vkdkj)  (4) dksbZ ugha 

Solution:  (1) 
  ,d s  rhu p vkSj ,d d-d{kd gS tcfd ladj.k sp3d gSA 
la;kstdrk dks'k bysDVª‚u ;qXe çfrd"kZ.k (VSEPR) fl)kar ¼fxysLih fl)kar½  

(VALENCE SHELL ELECTRON PAIR REPULSION (VSEPR) THEORY (GILLESPIE THEORY) 

(I)  ,d v.kq dk vkdkj dsaæh; ijek.kq ds la;kstdrk dks'k esa mifLFkr bysDVª‚u ;qXe (p vkSj bp) ds chp çfrd"kZ.k }kjk 

fu/kkZfjr gksrk gSA 

oxZ fijkfeM 
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(II)  çfrd"kZ.k dk Øe gS (p-p) > (p-bp) > (bp-bp) 
 

 VSEPR fl)kar ds eq[; fcUnq bl çdkj gSa: 
 (I) ,d v.kq dk vkdkj dsaæh; ijek.kq ds pkjksa vksj la;kstdrk dks'k bysDVª‚u ;qXe ¼caf/kr ;k vcaf/kr½ dh la[;k ij 

fuHkZj djrk gSA 
 (II) la;kstdrk dks'k esa bysDVª‚uksa ds ;qXe ,d nwljs dks çfrdf"kZr djrs gSa D;ksafd muds bysDVª‚u ckny _.kkRed 

:i ls vkosf'kr gksrs gSaA 
 (III) bysDVª‚uksa ds ;s ;qXe f=foe esa og fLFkfr çkIr djrs gS ftlls buds e/; U;wure çfrd"kZ.k gks vkSj bl çdkj 

muds chp dh nwjh dks vf/kdre djrs gSaA 
 (IV) la;kstdrk dks'k dks ,d xksys ds :i esa fy;k tkrk gS ftlesa bysDVª‚u ;qXe ,d nwljs ls vf/kdre nwjh ij 

xksykdkj lrg ij fLFkr gksrs gSaA 

 (V) ,d cgqca/k dks ,sls ekuk tkrk gS tSls fd ;g ,d ,dy bysDVª‚u ;qXe gS vkSj cgqca/k ds nks ;k rhu bysDVª‚u 

;qXe dks ,d ,dy lqij ;qXe ds :i esa ekuk tkrk gSA 

 (VI) tgka nks ;k nks ls vf/kd vuqukn lajpuk,a ,d v.kq dk çfrfuf/kRo dj ldrh gSa] VSEPR e‚My ,slh fdlh Hkh 

lajpuk ij ykxw gksrk gSA 
 

ladj.k ds çdkj dk fu/kkZj.k : 
bysDVª‚u ;qXeksa dh la[;k = ca/k ;qXe + ,dkdh ;qXe (ca/k) 
 

Table : VSEPR rFkk ladj.k ds vk/kkj ij v.kq dh vkÑfr 

dqy bysDVªksu 

;qXe 

ca/k 

;qXe 

,dkdh 

;qXe 

ladj.k ds 

çdkj 

çfrd"kZ.k ds dkj.k 

T;kfefr 

ca/k dks.k mnkgj.k 

2 2 0 sp js[kh; 180° BeCl2 
3 3 0 sp2 f=dks.kh; leryh; 120° BF3 
3 2 1 sp2 dks.kh; <120° SO2 
4 4 0 sp3 prq"Qydh; 109°28 CH4 
4 3 1 sp3 fijkfeMh; <109°28 NH3 
4 2 2 sp3 dks.kh; <109°28 H2O 
5 5 0 sp3d f=dks.kh; f}fijkehMh; 120° & 90° PCl5 
5 4 1 sp3d lh lkW <120° &< 90° SF4 
5 3 2 sp3d eqM+h gqbZ T-vkd̀rh < 90° CIF3 
5 2 3 sp3d js[kh; 180° I3

-  

6 6 0 sp3d2
 v"BQydh; 90° SF6 

6 5 1 sp3d2
 oxZ fijkfeMh; < 90° BrF5 

6 4 2 sp3d2
 oxZ leryh; 90° XeF4 

7 7 0 sp3d3
 Ikapdks.kh; f}fijkfeMh;  90° & 72° IF7 

7 6 1 sp3d3
 Ikapdks.kh; fijkfeMh; <90° &<72° XeF6 

7 5 2 sp3d3
 iapdks.kh; leryh;  72° 

5XeF
-

 
 

 Example: fuEufyf[kr esa fdl dsaæh; ijek.kq dk ladj.k vU; dh rqyuk esa fHkUu gS & 

   (1) Cl2O (2) OF2 (3) H2O  (4) SO2 
 Solution: (4) 
   D;ksafd blesa sp2 ladj.k gS vU; rhu esa sp3 ladj.k gSA 

 Example: fuEufyf[kr gkbMªksdkcZu esa fdlesa 75% p xq.k/keZ vkSj 25% s xq.k/keZ gS%& 

   (1) C2H4  (2) C2H2  (3) CH4 (4) :CH2 
 Solution: (3) 
   CH4 D;ksafd blesa sp3 ladj.k gksrk gSA 

 Example: fuEufyf[kr esa ls dkSu lk dFku xyr gS & 

   (1) vcaf/kr ;qXe caf/kr ;qXe dh rqyuk esa vf/kd LFkku ?ksjrs gSa 

   (2) ,d f=dks.kh; f}fijkfeM v.kq esa caf/kr d{kdks dks sp3d ladj ds :i esa of.kZr fd;k x;k gS 

   (3) SnCl2 dk js[kh; vkdkj gksrk gS 



 

jlk;u foKku  

  

   (4) PCl4+ vkSj AlCl4– lebysDVª‚fud gSa 

 Solution: (3) 
   SnCl2 ,d eqM+s gq, vkdkj dk v.kq gS tks bysDVª‚u ds ,dkdh e– ;qXe dh mifLFkfr ds dkj.k gS blfy, vU; 

fodYi lgh gSaA 

 Example: NH3  dk vkdkj cgqr leku gS & 

   (1) CH4 (2) CH3¯ (3) BH3 (4) CH3
+  

 Solution: (2) 
   nksuksa esa e¯ ds ,d ,dkdh ;qXe ds lkFk ladj.k dh ,d gh voLFkk gSA 

 Example: fuEufyf[kr esa ls fdldk vkdkj fijkfeMuqek gS& 

   (1) XeO3 (2) XeF4 (3) XeF2 (4) XeF6 
 Solution: (1) 
   bysDVª‚u ds ,dkdh ;qXe dh mifLFkfr ds dkj.kA 

 Example: bZFkj  vkSj ty  esa vkWDlhtu dk leku ladj.k gksrk gSA vki muls fdl dks.k dh 

mEehn djsaxs & 

 Solution: H2O esa ,dkdh ;qXe vkSj ca/k ;qXe çfrd"kZ.k ds dkj.k ca/k dks.k 109°28' ls de gksrk gSA ysfdu bZFkj esa] nks 

,fYdy lewgksa ds chp izcy ikjLifjd çfrd"kZ.k ds dkj.k ca/k dks.k 109°28' ls vf/kd gks tkrk gS  
 
 
 
 

 
 
 
 

f}/kzqo vk?kw.kZ (DIPOLE MOMENT) : 
 f}/kzqo vk?kw.kZ (µ) = vkos'k dk ifjek.k (q) ×  vkos'k i`FkDdj.k dh nqjh (d) 

 f}/kqzo vk?kw.kZ dks lkekU;r% fMckbZ (Debye) ek=d (D) ds :i esa O;Dr fd;k tkrk gSA 

 • 1 D = 3.33564 × 10–30 Cm, tgk¡ C dqykWe rFkk m ehVj gSaA 

 • 1 fMckbZ (Debye) = 1 × 10–18 e.s.u. cm. 
 blds vfrfjDr f}/kqzo vk?kw.kZ ,d lfn'k jkf'k gSaA bls ,d NksVs rhj }kjk n'kkZ;k tkrk gS] ftldk fiNyk fljk /kukRed 

dsUnz dh vksj fLFkr gksrk gS rFkk vxz fljk _.kkRed dsUnz dh vksj mUeq[k jgrk gSaA mnkgj.k ds fy, HF esa f}/kqzo 
vk?kw.kZ dks bl çdkj n'kkZ;k tk ldrk gSa     

  
 bysDVªkWu ?kuRo ds foLFkkiu dks ØkWl rhj (  ) }kjk ywbl lajpuk ds Åij fy[kk tkrk gSaA 
 cgqijek.kqd v.kqvksa esa f}/kzqo vk?kw.kZ dsoy vkca/kks ds vius f}/kqzo] ftUgsa ^vkca/k vk?kw.kZ^ dgk tkrk gSa] ij fuHkZj ugh a 

djrk] vfirq ;g fofHkUu vkca/kksa dh f=fofe; O;oLFkk ij Hkh fuHkZj djrk gSaA ,sls esa v.kq dk f}/kqzo vk?kw.kZ fofHkUu 

vkca/kksa ds f}/kqzo vk?kw.kkZs dk lfn'k ;ksx (Vector-sum) gksrk gSaA blfy, ,d v.kq esa f}/kzqo vk?kw.kZ lHkh O;fDrxr f}/kzqo 

vk?kw.kksZ jk'kh dk ;ksx 'kwU; ugha gSA  

   R = 
2 2P Q 2PQ cos+ +  , tgk¡ R ij.kkeh f}/kqzo vk?kw.kZ gSaA 

 f}/kqzo vk?kw.kZ ds ckjs esa dqN egRoiw.kZ fcUnq (SOME IMPORTANT POINTS ABOUT DIPOLE MOMENT) 
 1. lefer v.kqvksa tSls BF3, CH4 vkSj CCl4 ds ekeys esa vkf.od f}/kzqo vk?kw.kZ 'kwU; gksrk gSA v.kq dh leferrk ds dkj.k 

O;fäxr f}/kqzo vk?kw.kZ u"V gks tkrs gSaA 
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jklk;fud vkca/k (CHEMICAL BONDING) 

 

  fuEu ;kSfxdksa dk f}/kqzo vk?kw.kZ 'kwU; gksrk gSa % 
  BF3, CO2, SO3, CF4, PF5 (g), SF6, XeF2, CS2, CCl4, PCl5 (g), XeF4  
 2. ,d cgqijek.kqd v.kq ftlesa /kzqoh; lgla;kstd ca/k gksrs gSa ysfdu 'kwU; f}/kzqo vk?kw.kZ v.kq dh lefer lajpuk dks 

bafxr djrk gSA mnkgj.k % BF3 esa B – F cU/k /kqzoh; gSa ysfdu bldh lefer T;kfefr ds dkj.k  = 0 gksrk gSA 

 3. ;fn v.kq ds fy,  = 0 gksa] rks bldh js[kh; vFkok lefer T;kfefr gksuh pkfg,A 
  mnkgj.k % js[kh; T;kfefr –  CO2, CS2, BeCl2 (g), lefer T;kfefr –  BF3 , CH4 , PCl5 , SF6 , IF7 , XeF4 

 4. ;fn v.kq ds fy,   0 gks rks ;g dks.kh; gksxk vFkok vlefer T;kfefr okyk gksxkA 
  mnkgj.k %–SnCl2 , PbCl2 , SO2 – dks.kh; vkf.od T;kfefr 
  NH3, H2O, NF3, SF4, H2S – vlefer vkf.od T;kfefr 

 uksV: T;kfefr; leko;oksa ds fy, lkekU;r;: lei{k (cis) dk f}/kzqoh; vk?kw.kZ foi{k (trans) ls vf/kd gksrk gS ysfdu 

viokn gks ldrs gSaA 
 Example: 
 

            

     lei{k (cis)- fuEu f}/kzqoh; vk?kw.kZ foi{k (trans) - mPp f}/kzqoh; vk?kw.kZ 
 

 Example: fuEufyf[kr esa ls dkSu lk ca/k lcls vf/kd /kzqoh; gS & 

   (1) O – H (2) P – H (3) C – F (4) S – Cl  
 Solution: (3) 
   vf/kdre fo|qr _.kkRedrk varj ds dkj.kA 

 Example: HCl dh ca/k yackbZ 1.275 Å gS ¼vkos'k = 4.8 × 10–10 e.s.u.½ ;fn  = 1.02 D, rks HCl gS & 
   (1) 100% vk;fud  (2) 83% lgla;kstd  (3) 50% lgla;kstd  (4) 40% vk;fud 

 Solution: (2) 

   % vk;fud xq.k = 




ifsz {kr

l)S kfUrd

  × 100 =  
1.02

1.275 x 4.8
× 100 = 17% vk;fud ;k 83% lgla;kstd 

 

 Example: veksfu;k v.kq dk f}/kzqo vk?kw.kZ 1-48D gSA f}/kzqo dh yackbZ gS & 

   (1) 3.08 × 10–11 m (2) 5 × 102 m (3) 308 m  (4) dksbZ ugha 

 Solution: (1) 
   M = 1.48 × 3.33 × 10–30 cm 
     = 4.93 × 10–30 cm. 
   q = 1.6 × 10–19C  

     l = 
q


= 

30

19

4.93 10

1.6 10

−

−




= 3.08 × 10–11 m = 0.0308 nms 

 NH3 v.kq dk vkdkj leckgq f=Hkqt dk ugha gks ldrk D;ksafd bl fLFkfr esa bldk f}/kzqo vk?kw.kZ 'kwU; ds cjkcj gksxkA 

;g okLro esa ,d f=dks.kh; fijkfeM ds :i esa cuk;k x;k gS ftlds 'kh"kZ ij ukbVªkstu ijek.kq vkSj blds vk/kkj ds 

dksuksa ij gkbMªkstu ijek.kq gSaA  

 

vkf.od d{kd fl)kar (MOT) (MOLECULAR ORBITAL THEORY (MOT)) : 
 gqaM ,aM eqfydsu }kjk fn;k x;k ] ftls xq.kksa dh O;k[;k djus ds fy, ykxw fd;k tk ldrk gS] tks iqjkuk VBT 

¼l;kstdrk ca/k fl)kar½ le>kus esa vleFkZ Fkk] mnkgj.k ds fy, O2 v.kq dh vuqpqEcdh; ç—fr] VBT ¼:O: :O:½ ds 

vuqlkj ;g çfrpqacdh; gksuk pkfg,A 

 ifjHkk"kk: 
 ijekf.od d{kd v.kq fuekZ.k ¼vfrO;kiu½ ds nkSjku viuh igpku [kks nsrs gSa vkSj u, d{kdksa dk fuekZ.k djrs gSa ftUgsa 

vkf.od d{kd dgk tkrk gSA 

 vkf.od d{kd dh fo'ks"krk: 
 (I) ,d gh ÅtkZ ds ijek.kq d{kdksa ds vfrO;kiu }kjk vkf.od d{kdksa dk fuekZ.k gksrk gSA 

 (II) cuus okys vkf.od d{kdksa dh la[;k ¾ vfrO;kiu esa 'kkfey ijek.kq d{kdksa dh la[;k 

 (III) vk/ks vkf.od d{kd dh ÅtkZ de gksrh gS vkca/k vkf.od d{kd dgykrs gSA 

 (IV) vk/ks mPp ÅtkZ okys gksrs gSa & ftUgsa çfrvkcaf/kr vkf.od d{kd dgk tkrk gS 



 

jlk;u foKku  

  

 (V) fofHkUu vkf.od d{kdksa esa leku bysDVª‚fud foU;kl rhu fu;eksa }kjk fu/kkZfjr gksrs gSaA 

  (a) vkQckÅ dk fu;e (b) gqaM dk fu;e (c) ikmyh dk fl)kar 
 

 vkca/ku vkf.od d{kd vkSj çfrvkca/ku vkf.od d{kd dh rqyuk:-  

vkca/ku vkf.od d{kd (BMO) çfrvkca/ku vkf.od d{kd (ABMO) 
vkca/ku vkf.od d{kd ijekf.o; d{kdksa ds js[kh; 

la;kstu dk ifj.kke gS tc muds rjax Qyu dk ;ksx 

fd;k tkrk gS 


b
 = 

A
 + 

B
   

çfrvkca/ku vkf.od d{kd ijekf.o; d{kdksa ds js[kh; 

la;kstu dk ifj.kke gS tc muds rjax Qyu dks ?kVk;k 

tkrk gSA  


b

* = 
A
 + 

B
  

blesa uksM ugh gSA  blesa ges'kk ca/ks gq, ijek.kq ds nks ukfHkdksa ds chp ,d 

uksM gksrk gSA 
nks ukfHkdksa ds chp vkos'k ?kuRo esa o`f) gksrh gS ftlds 

ifj.kke Lo:i nks ijek.kqvksa ds chp vkd"kZ.k gksrk gSA 

nks ukfHkdksa ds chp vkos'k ?kuRo de gks tkrk gS] ftlesa 

nks ijek.kqvksa ds chp çfrd"kZ.k gksrk gSA  

BMO dh ÅtkZ de gksrh gS] blfy, LFkk;h gSA ABMO dh ÅtkZ vf/kd gS] blfy, vLFkk;h gSA 
 

 vkf.od d{kkvksa dk ladsru (Notation of molecular orbitals):- 
 tSlk fd ijek.kq d{kdksa dks muds vkdkj ds vk/kkj ij  s] p] d vkSj f v{kjksa ls tkuk tkrk gSA blh rjg vkf.od 

d{kdksa ds fy,%& 

 vkcaf/kr vkf.od d{kd ds fy,&, ,  vkfnA 

 çfrvkcaf/kr vkf.od d{kd&    vkfnA 

 fofHkUu izdkj ds bysDVªkWu ?kuRo dks dke esa fy;k tkrk gSA 

 vkf.od d{kdksa dk ÅtkZ Lrj vkjs[k (Energy Level Diagram of molecular orbital):- 
 vkQckÅ ds fu;e ds vk/kkj ij & fofHkUu vkf.od d{kdksa dh ÅtkZvksa dk c<+rk Øe gS& 

  1s <  1s <  2s <  2s <  2pz <  2px  2py <  2px   2py <  2pz 
 leukfHkd f}ijek.kqd v.kqvksa tSls] O2, F2, Ne2 ds fy, ÅtkZ Lrj vkjs[k 

 O2 v.kq ds fy,& 

  

 B2, C2 vkSj N2 v.kqvksa ds fy, ÅtkZ Lrj vkjs[k – 
  1s <  1s <  2s <  2s < 2px  2py <  2pz <  2px    2py <  2pz 
 N2 v.kq ds fy, 

nks  v;qfXer e– 
blfy, vuqpqEcdh; 

ca/k dksfV 

ca/k dksfV 

LFkkf;Ro dk Øe 

ca/k yackbZ 

c
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h 
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t
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jklk;fud vkca/k (CHEMICAL BONDING) 

 

 
 
 
 B2] C2 vkSj N2 esa vkf.od d{kd ds vlk/kkj.k O;ogkj ds dkj.k: 
 2s vkSj 2p ijek.kq d{kdksa dh ÅtkZ vR;f/kd fudVre gksrh gS 

 2s vkSj 2pz d{kdksa ds chp de ÅtkZ varj ds dkj.k] muds chp ijLij fØ;k vR;f/kd cM+h gksrh gSA 

 blds ifj.kkeLo:i  2s vkSj  2s }kjk ÅtkZ dh gkfu gksrh gS vkSj bl çdkj 2s vkSj  2s vf/kd LFkk;h gksrs 

gS vkSj tcfd 2px vkSj *2px vLFkk;h gksrs gSA 

 

 v.kqvksa dk bysDVª‚fud foU;kl vkSj muds lacaf/kr xq.k:& 
 f}ijek.kqd v.kqvksa ds bysDVª‚fud foU;kl dks fy[kus ds fy, fuEufyf[kr nks fu;eksa dk ikyu djuk gksxk& 

 nks ijek.kqvksa esa mifLFkr bysDVª‚uksa dh la[;k dh x.kuk djsa vkSj fQj vkQckÅ fu;e ds vuqlkj mi;qä ÅtkZ Lrj 

vkjs[k HkjsaA 

 2px vkSj 2py ;k 2px vkSj 2py esa ;qXeu rHkh gksxk tc leku ÅtkZ ds çR;sd vkf.od d{kd esa ,d bysDVª‚u gksA 

 vkf.od d{kd vkjs[k fy[kus ds ckn v.kqvksa/vk;u ds ckjs esa fuEufyf[kr iSjkehVj ds ckjs esa crk;k tk ldrk gSA 

 (i) ca/k dksfV (BO) :& 
  ca/k dksfV ¾ ½ [ caf/kr vkf.od d{kd esa e– dh la[;k (Nb)  

  &izfrvkcaf/kr vkf.od d{kd esa e– dh la[;k (Na)] ¾ 
 b aN – N

2
 

  B.O. = ½ [Nb–Na] 
 

 (ii) ca/k dh yackbZ :& ¼nks ukfHkdksa ds chp dh nwjh½  

  
1

c/a k y ca kbZ
c/a k d kfs V

 

  ;fn Nb > Na v.kq gksxk 

  b a

b a

N N

N N

 


= 
v.kq ugh a gkxs k  

 (iii) v.kqvksa dk LFkkf;Ro & LFkkf;Ro  v.kq dh ca/k dksfV 

 (iv) fo;kstu ÅtkZ & ca/k fo;kstu ÅtkZ   ca/k dksfV  

 (v) pqacdh; xq.k & 

N
2 
v
.
kqv

ksa 
d
h 
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jlk;u foKku  

  

  (a) tc MO esa bysDVª‚u ;qfXer gksrs gSa & çfrpqacdh; 

  (b) tc MO esa bysDVª‚u v;qfXer gksrs gSa & vuqpqacdh; 

 

 v.kqvksa esa ca/k :& 
 (I) gkbMªkstu v.kq& 

  çR;sd esa ,d bysDVª‚u ¼1s'½ ds lkFk nks H ijek.kq gksuk 

  M.O. dk foU;kl H2 = ( 1s)2 (  1s)0 

  ca/k dksfV = ½ [Nb – Na] 
  = ½ [2 – 0] = 1 vFkkZr~ ,dy ca/k 

  ;qfXer bysDVª‚u blfy, çfrpqacdh;A 

  LFkkf;Ro → vf/kd LFkk;h ¼,dy ca/k okys½ 

 (II) H2
+ vk;u & 

  H2
+ dk foU;kl =( 1s)1 ( 1s)0  

  caf/kr vkf.od d{kd esa ,d bysDVª‚uA 

  blfy, vuqpqacdh; 

  ca/k dksfV = ½ [1– 0] = ½ 

  de LFkk;h 

 (III) H2
– vk;u & 

  M.O. foU;kl &  ( 1s)2 ( 1s)1 

  vuqpqacdh; 

  ca/k dksfV = ½ [2 – 1] = ½ 

  H2
– , [H2

+] ls de LFkk;h gS D;ksafd  

  ABMO esa bysDVª‚u 'kkfey gSa 

 (IV) ghfy;e v.kq (He2) : 
  M.O. foU;kl ( 1s)2 ( 1s)2 

  çfr&pqacdh; 

  ca/k dksfV = ½ [2 – 2] = 0  ¼'kwU;½ 
  ca/k dksfV 'kwU; dksbZ ca/k ugha n'kkZrk gS 

  blfy, He2 v.kq dk vfLrRo ugha gS 

  LFkkf;Ro ¼He2½ vR;f/kd vLFkk;h v.kq 
 

 Example: N2¯ vk;u dh vkca/k dksfV gS & 

   (1) 1 (2) 2 (3) 2.5 (4) 3 
 Solution: (3) 
   N2¯, esa 15 e¯ esa ls 10 e– vkcaf/kr  MO’s esa (BMO) gSa vkSj 5e¯ izfrvkcaf/kr gSa 

   vr: vkca/k dksfV =  
1

2
(10 - 5) = 2.5  

 

 Example: fuEufyf[kr esa ls fdlds ikl vf/kdre ca/k {kerk gS & 

   (1) O2 (2) O2
+ (3) O2¯ (4) O2

2– 
 Solution: (2) 
   O2

+ dk vkca/k dksfV 2.5 gS tks lHkh ;kSfxdksa esa vf/kdre gS blfy, bldh ca/k {kerk Hkh vf/kdre gksxhA 
 

 Example: B2 vkSj C2 esa ls fdl v.kq esa ijek.kqvksa esa fo;kstu dh mPp ÅtkZ gksrh gS\ bu v.kqvksa ds pqacdh; xq.kksa dh 

rqyuk djsaA 

 Solution: ge B2 vkSj C2 v.kqvksa ds fuekZ.k dks n'kkZus okys ÅtkZ Lrj vkjs[k cukrs gSa 

   AO’s   MO’s   AO’s   
   B   B2   B    
   AO’s   MO’s   AO’s 
   C   C2   C 

(ijek.kq d{kd) (ijek.kq d{kd) 

(v.kq d{kd) 

 

 1s


  

            1s
 

         1s

  

            1s
 

         H
+

2

 

 1s


  

            1s
 

         1s

  

            1s
 

         H
–

2



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

  
B2 vkSj C2 v.kqvksa ds fuekZ.k dks n'kkZus okys ÅtkZ Lrj ds vkjs[kA 

  B2 v.kq esa vkcaf/kr vkSj izfrvkcaf/kr bysDVª‚uksa dh la[;k ds chp dk varj nks gS] tcfd C2 v.kq esa] pkj gSA ;g 

Øe'k% 1 vkSj 2 dh ca/k cgqyrk ls lekurk j[krh gSA ifj.kkeLo:i] ijek.kqvksa ds chp ca/k dh mPp cgqyrk okys 

C2 v.kq dks vf/kd LFkk;h gksuk pkfg,A ;g v.kq B2 ¼276 kJ/mol½ vkSj C2 ¼605 kJ/mol½ ds ijek.kqvksa esa 

fo;kstu dh ÅtkZ ds ç;ksxkRed :i ls LFkkfir ekuksa ls lekurk n'kkZrh gSA 

  B2 v.kq esa] gaqM ds fu;e ds vuqlkj] 2pX, 2py d{kdksa esa nks bysDVª‚uksa gksrs gSA nks v;qfXer bysDVª‚uksa dh 

mifLFkfr bl v.kq dks vuqpqEcdh; xq.k çnku djrh gSA C2 v.kq esa lHkh bysDVª‚u ;qfXer gksrs gSa] ifj.kkeLo:i 

;g v.kq çfrpqacdh; gksrk gSA 

 

gkbMªkstu ca/k (HYDROGEN BONDING) 

 ifjHkk"kk: 
 (I) ;g ,d v.kq ds lgla;kstd caf/kr gkbMªkstu ijek.kq vkSj ,d fo|qr_.kh ijek.kq (F, O, N) ds chp ,d fLFkjoS|qr 

vkd"kZd cy gSA 

 (II) ;g vk;fud ;kSfxdksa esa ugha curk gS 

 (III) /kzqoh; lgla;kstd ;kSfxdksa esa H&ca/k curk gS] ¼v/kzqoh; esa ugha½ 

 (IV) bls f}/kzqo&f}/kzqo vkd"kZ.k ds :i esa Hkh tkuk tkrk gS 

  H+ — F– .... H+ — F–...... H+ — F–  
 

 H &ca/k ds fy, eq[; 'krZ :& 
 (I) H dks mPp fo|qr_.kh rRo tSls F] O] N - ds lkFk lgla;ksth :i ls vkcaf/kr gksuk pkfg, 

 (II) fo|qr_.kh rRo dk ijek.kq vkdkj NksVk gksuk pkfg,A 

  ijek.kq vkdkj dk ?kVrk Øe gS& 

  N      >      O      >      F 
  ijek.kq dh fo|qr_.kkRedrk dk ?kVrk Øe& 

       F      >      O      >      N 
      (4.0)           (3.5)           (3.0) 

 (III) H&ca/k dh {kerk  Z ¼rRo½ dh fo|qr_.kkRedrk   
dk ijek.kq vkdkj

1

Z 
    

 (IV) f=caf/kr (–C  N)  ¼sp ladj.k½ ds dkj.k HCN esa gkbMªkstu vkca/k] dkcZu vkSj ukbVªkstu dh fo|qr _.kkRedrk 

esa o`f) ds dkj.k gksrk gSA 

  H—C N.........H—C N..........H—C N   

 
(1) vUrj vkf.od  H&ca/k 

  ,d gh ;k fofHkUu ;kSfxdksa ds nks ;k nks ls vf/kd v.kqvksa ds chp H&ca/k dk fuekZ.k gksrk gS ftls varj&vkf.od 

H&ca/k ds :i esa tkuk tkrk gS 

 

2p 2p 

2pz 

2px=pz 

*2px=*pz 

*2pz  

2p 2p 

2pz 

2px=pz 

*2px=*pz 

*2pz 

H-ca/k ds izdkj 

vUrj vkf.od  vUr% vkf.od  

 

le vUrj vkf.od  

 
fo"ke vUrj vkf.od  

 



 

jlk;u foKku  

  

  ;s nks çdkj ds gksrs gSaA 

  (i) le vUrj vkf.od : leku ;kSfxdksa ds v.kqvksa ds chp H&ca/kA 

   mnkgj.k ds fy, 

    

  (ii) fo"ke vUrj vkf.od :& vyx&vyx ;kSfxdksa ds v.kqvksa ds chp H&ca/kA 

   mnkgj.k ds fy,  

    

 

 (2) vUr% vkf.od H&ca/k: ;g v.kq ds Hkhrj gksrk gSA 

 (i) ,d fØ;kRed lewg ds fo|qr_.kkRed rRoksa ds lkFk H&ca/k] mlh v.kq ij fudVre fLFkfr ij mifLFkr ,d vU; 

 fo|qr_.kkRed rRo ds lkFk H&ca/k cukrk gSA 

 (ii) bl çdkj dk H&ca/k vf/kdrj dkcZfud ;kSfxdksa esa ik;k tkrk gSA 

 (iii) blds ifj.kkeLo:i oy; fuekZ.k ¼fdys'ku½ gksrk gSA 

  mnkgj.k ds fy, 

 

 HkkSfrd xq.kksa ij H&ca/k dk çHkko (Effect of H–bond on physical properties): 
 (I) foys;rk (Solubility) 
 (1) vUrj v.kqd H&caf/kr 

 (a) H–ca/k ds dkj.k dqN dkcZfud ;kSfxd ¼v/kzqoh;½ ty ¼/kzqoh; foyk;d½ esa ?kqyu'khy gSa 

 

  

  vU; mnkgj.k&Xywdkst] ÝDVkst vkfn ty esa ?kqy tkrs gSaA 

 (b) fdVksu] bZFkj] ,Ydsu bR;kfn vfoys; gSa ¼dksbZ H&ca/k ugha½A MkbesfFky bZFkj ty esa ?kqyu'khy gS tcfd MkbZ,fFky 

bZFkj vkaf'kd :i ls ?kqyu'khy gS] D;ksfd Hkkjh ,fFky lewgksa ds dkj.k H&ca/k ckaf/kr gksrk gSA 

 (c) foys;rk Øe& CH3OCH3 < CH3OH 
  çkFkfed ,sehu > f}rh;d ,sehu > r`rh;d ,sehu 

 

 (2) vUr% v.kqd H&ca/k: 

 

 (a) ;g foys;rk de dj nsrk gS D;ksafd ;g H–ca/k }kjk oy; cukrk gS] blfy, H vU; v.kq ds fy, mifLFkr ugha gSA 

 (b) ;g ty ds v.kq ds lkFk H–ca/k ugha cuk ldrk gS blfy, ?kqy ugha ldrk gSA 

 (3) vUrj v.kqd H&ca/k 

H H

H H HH

H H

O OO

H H H F

F

FH

  O — H O — H  

R               H

 C

 O

 O

 H

 H

 O — H  O — H O — H O — H   

   R                 H              R               H   

alcohol       Water        alcohol         alcohol     ,YdksgkWy ty ,YdksgkWy ,YdksgkWy 
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O

O
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O
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H
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O

O
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 O O

O- ukbVªksQhukWy O- ¶yksjksQhukWy lsyhflysYMhgkbM 2-6 gkbMªkWDlsy  oSatk,V 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 

  ;g ty ds v.kq ds lkFk H&ca/k cuk ldrk gS rkfd ;g ?kqy lds 
 

 (II) ';kurk (Viscosity): 
  H&ca/k v.kqvksa dks ,d lkFk tksM+rk gS blfy, ';kurk c<+ tkrh gS 

 

 (III) xyukad vkSj DoFkukad (Melting point and boiling point) 
 (a) vUrj v.kqd H&ca/k ds dkj.k ;kSfxdksa dh M.P. vkSj B.P. esa o`f) gksrh gSA 

  H2O > CH3OH > CH3 — O—CH3 

 (b) VªkbgkbfMªd ,YdksgkWy >  MkbgkbfMªd ,YdksgkWy > eksuksgkbfMªd ,YdksgkWy 

  eksuksdkcksZfDlfyd vEy rqyuh; vkf.od Hkkj ds ,YdksgkWy dh rqyuk esa vf/kd izcy H&ca/k cukrk gSA blfy, 

 ,YdksgkWy dh rqyuk esa dkcksZfDlfyd vEy dk DoFkukad vf/kd gksrk gSA 

 (c) ,ehuksa ds M.P. vkSj B.P. ds ?kVrs Øe& 

  1°–,sehu > 2°–,sehu > 3°–,sehu 

                           R 
                              | 
  R — NH2 > R — NH — R > R — N — R ¼ukbVªkstu ijek.kq ds lkFk dksbZ gkbMªkstu ugha½ 

 (d) vkf.od Hkkj ?kVus ij VA, VIA, VIIA ds gkbMªkbM ds DoFkukad de gks tkrs gSaA 

  VA  VIA  VIIA 

  NH3  H2O  HF  b.p.  HF > HI > HBr > HCl 

  PH3  H2S  HCl   H2O > TeH2 > SeH2 > H2S 

  AsH3  SeH2  HBr   NH3 > SbH3 > AsH3 > PH3 

  SbH3   TeH2  HI 

 (e) ysfdu NH3, H2O vkSj HF ds DoFkukad esa vpkud o`f) H&ca/k ds dkj.k gksrh gS 

  H2O > HF > NH3  PH3 < H2S < HCl 

  vUr% v.kqd H&ca/k oy; dk fuekZ.k djrh gS] blfy, bu v.kqvksa ds chp vkd"kZ.k cy okaMjoky cy gSA bl 

dkj.k M.P. vkSj B.P de gksrk gSA 

 

 (IV) vkf.od Hkkj (Molecular weight): 

  CH3COOH dk vkf.od Hkkj vius vkf.od lw= dk nksxquk gS] D;ksfd H&ca/k gksus ds dkj.k f}yd (dimer) dk 

fuekZ.k gksrk gSA 
  

 
 

 (V) HkkSfrd voLFkk (Physical state): 

  H2O æo gS tcfd H2S xSl gSA 

  ty vkSj cQZ:& nksuksa esa H&ca/k gksrh gS] fQj Hkh cQZ dk ?kuRo ty ls de gksrk gSA 

 R — C  C — R

 O  H — O

 O — H  O

 O — H O      C — H               O — H  

p–hydroxy benzaldehyde

O HH

C C

O — H O   

p-gkbMªkWDlh csUtsYMhgkbM 

ty ,YdksgkWy bZFkj 



 

jlk;u foKku  

  

  H&ca/k dh enn ls ty ds v.kqvksa ds feyus ls fØLVy lajpuk [kqys fiatjs dh tSlh gksus ds dkj.k cQZ dk vk;ru 

vf/kd gksrk gSA 

  H2O Bksl gks tkrk gS D;ksafd ty ds v.kqvksa ds chp pkj gkbMªkstu ca/k prq"Qydh; rjhds ls curs gSaA 

  

 

 (VI) {kkj lkeF;Z (Base strength) 

  CH3NH2, (CH3)2 NH, (CH3)3 N ty ds lkFk H&ca/k cukrs gSaA vkSj budk de ty vi?kVu gksrk gS vFkkZr~ ;g 

OH& vk;u nsrk gSA 

  tcfd (CH3)4 N+ OH– ¼veksfu;e ;kSfxd½ H&ca/k gksus ds dkj.k cM+h ek=k esa OH& vk;u nsxkA 

 

 

 
 

 vUr% v.kqd H&ca/k dk çHkko (Effect of intramolecular H–bonding) 

 (I) vEyh; lkeF;Z 

 (a) ,d vEy ds la;qXe {kkj esa vUr% v.kqd H&ca/k ds fuekZ.k ls la;qfXer {kkj dks vfrfjä LFkkf;Ro feyrk gS vkSj 

blfy, vEyh; lkEF;Z c<+ tkrh gS tSls lSfyflfyd vEy] csatksbd vEy ls vkSj 2] 6 & MkbZgkbMª‚Dlh csatksbd 

vEy lSfyflfyd vEy ls vf/kd izcy vEy gksrk gSA 

 

 (b) C2H5SH, C2H5OH ls vf/kd vEyh; gSA C2H5OH es C2H5OH, H–ca/k curk gS blfy, H eqä ugha gS 

 (c)  HF, HI dh rqyuk esa nqcZy vEy gS] H – F esa H–ca/k ds dkj.k] H eqä ugha gS 

 

 (II) Dyksjy gkbMªsV dk LFkkf;Ro:& 
  ;fn ,d gh ijek.kq ij nks ;k nks ls vf/kd OH lewg mifLFkr gksa rks ;g vLFkk;h gksxk] ysfdu Dyksjy gkbMªsV 

LFkk;h gS ¼H&ca/k ds dkj.k½A 

 

 (III) esfyd vEy lei{k ¼cis½ ¶;wefjd vEy foi{k¼trans½ dh rqyuk esa vf/kd izcy vEy gSA 
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(Ammonium compound.)
NO H–atom bonded directly with N–atom
so no hydrogen bonding occurs.

+

(veksfu;e ;kSfxd) 

 H&ijek.kq lh/ks N&ijek.kq ls caf/kr ugha gS 

blfy, dksbZ gkbMªkstu ca/k ugha gksrk gS 

la;qXe  {kkj 

2, 6 MkbgkbMªksDlh csUtks,V vk;u  
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 Example: fuEufyf[kr esa ls fdlesa vUrj v.kqd H-ca/k ugha gS & 

   (1) H2O  (2) O&ukbVªksQhu‚y  (3) HF  (4) NH3  

 Solution: (2) 

   O–ukbVªksQhu‚y esa vUrj v.kqd H-ca/k gS tSlk fd uhps n'kkZ;k x;k gS: 

    

 

 Example: DoFkukad ds c<+rs Øe esa O;ofLFkr djsa& 

   HF, HCl, HBr, H  

   dkSu lk Øe lgh gS & 

   (1) HCl < HBr < H < HF  (2) HCl > HBr > H > HF (3) HCl < HBr > H < HF  (4) dksbZ ugha 

 Solution: (1) 

   HCl < HBr < H < HF  

   HF esa çcy gkbMªkstu ca/k ds dkj.k 

 okaMjo‚y cy (Vander wall's forces) 
 (a) bl çdkj ds vkd"kZd cy v/kzqoh; rFkk /kzqoh; v.kqvksa tSls H2] O2] Cl2 CH4] CO2, HCl  vkfn esa mifLFkr gksrs gSaA 
 (b) v/kzqoh; v.kq ds chp nqcZy vkd"kZd cyksa ds vfLrRo dk çLrko lcls igys Mp oSKkfud ts-Mh- okaMjoky us fd;k FkkA 

 (c) okaMjoky cy  vkf.od Hkkj 

      ijek.kq Hkkj 

      DoFkukad 

 

 okaMjoky cy ds çdkj :& 
 (I) vk;u&f}/kzqo vkd"kZ.k & ;g cy ,d vk;u tSls Na+ vkSj ,d /kzqoh; v.kq tSls HCl ds chp gksrk gSA 

 

 (ii) f}/kzqoh;&f}/kzqoh; vkd"kZ.k & ;g nks /kzqoh; v.kqvksa tSls HF vkSj HCl ds chp esa gksrk gS 

 
HF    HCl(g) 

 (iii) vk;u&çsfjr f}/kzqoh; vkd"kZ.k & ;g ,d mnklhu v.kq vkSj ,d vk;u }kjk izsfjr f}/kzqoh; ds :i esa gksrk gS tSlk 

fd uhps esa fn[kk;k x;k gSA 

→        
   

                 Na+      Cl2 
          çsj.k ls igys           çsj.k ds ckn 
 (iv) f}/kzqo & çsfjr f}/kzqo vkd"kZ.k : bl fLFkfr esa ,d mnklhu v.kq nwljs f}/kzqo }kjk f}/kzqo ds :i esa çsfjr gksrk gS 

tSlk fd fp= esa fn[kk;k x;k gSA 

O = N  O→

O
H

+ +–

Na
+

HCl

+

+ +

eSfyd vEy 

dk LFkk;h 

la;qXe {kkj 

¶;wefjd vEy ¼var% vkf.od H&ca/k ugh½ 

 



 

jlk;u foKku  

  

→      
  tSls                HCl           Cl2  

                  çsj.k ls igys               çsj.k ds ckn 

 (v) nks v/kzqoh; v.kqvksa ds chp çsfjr f}/kzqoh; vkd"kZ.k ;k yanu vkd"kZ.k cy gksrk gS] tSls Cl2] He vkfnA 

  
Cl2    Cl2 

 

 
ca/k ifjeki (Bond Parameters) 
(I) ca/k dh yackbZ ¼ca/k nwjh½  (II) ca/k dks.k  (III) ca/k ÅtkZ 

(I) ca/k dh yackbZ (Bond Length): nks ijek.kqvksa ds ukfHkd ds chp dh vkSlr nwjh dks ca/k dh yackbZ ds :i esa tkuk tkrk 

gS] vkerkSj ij bls Å esa n'kkZ;k tkrk gSA mnkgj.k ds fy, A–B ;g eq[; :i ls la?kVd ijek.kqvksa dh fo|qr 

_.kkRedrk ij fuHkZj djrk gS 

 dsl &I: fo|qr _.kkRedrk dk varj 'kwU; gS rks& 

   ca/k dh yackbZ = rA + rB 

   ;k dA –B = rA + rB 

   tgk¡ rA , A dh lgla;ksth f=T;k gS 

   rB,  B dh lgla;ksth f=T;k gS 

   XA, A dh fo|qr _.kkRedrk gS 

   XB] B dh fo|qr _.kkRedrk gS 

   ;fn rA ¾ rB rks ca/k dh yackbZ ¾ 2rA ;k 2rB 

 dsl &II: fo|qr _.kkRed dk varj 'kwU; ds cjkcj ugha gS rks& 

   ca/k dh yackbZ 'kksesdj vkSj LVhosUlu Q‚ewZyk }kjk nh xbZ gS  ca/k dh yackbZ = rA + rB – 0.09 (XA – XB)  
 ca/k dh yackbZ dks çHkkfor djus okys dkjd:& 

 (a)  fo|qr_.kkRed%& ca/k yackbZ 
1

EN



 ¼tcfd B.E.  EN) 

  H–F < H–Cl < H–Br < H–I 

 (b) ca/k dksfV ;k ca/k dh la[;k:- ca/k dh yackbZ
1


ca/k d kfs V ;k  c/a k  dh l[a ;k

 

  ca/k ÅtkZ  ca/k dh la[;k  

  e.g.   C–C   C = C   C  C 

   ca/k yEckbZ 1.54 Å   1.34 Å   1.20 Å      

  ca/k ÅtkZ  80  140  180–200 k.Cal.  
     C–O   C = O   C  O   
     1.43 Å  120 Å  1.13Å 

          
     1.47 Å  1.28 Å  1.15 Å 
 (c) vuqukn :& ¼vuqukn gksus ds dkj.k ca/k dh yackbZ çHkkfor gksrh gS½ 

  eg.1. csathu 

   

  C&C ca/k dh yackbZ 1.54Å     

  C = C ca/k dh yackbZ 1.34 Å     

  ysfdu C–C ds chp ,dy ;k f}ca/k dh yackbZ = 1.39 Å gS 

  mnkgj.k ds fy, CO2 esa 2 C–O dh ca/k yackbZ 1.15Å gS CO2 esa vuqukn fuEu çdkj ls gksrk gS& 

+ +

+
+

 C    N 
 C    N 

 

c<rs Øe esa 

c<rs Øe esa 
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  ca/k dh yackbZ = 1.15 Å ¼f} vkSj f=ca/k ds chp½ 

 (d) ladj.k: & ca/k dh yackbZ  
−xq.k/keZ

1

s
 

     

 

 (II) vkca/k dks.k:- fdUgha nks vklUu vkca/kksa ds chp ds dks.k dks vkca/k dks.k dgrs gSaA bls fMxzh ¼°½] feuV ¼'½ vkSj 

lsdaM ¼''½ esa n'kkZ;k tkrk gS 

 vkca/k dks.k dks çHkkfor djus okys dkjd (Factors affecting the bond angle)& 

 (a) ca/kks dh la[;k: ca/k dks.k  ca/kksa dh la[;k ¼ca/k dksfV½ 

  109°  120° 180° 

       
 (b) ladj.k: & 

  dsl&I: tc ladj.k vkSj caf/kr ijek.kq leku gksrs gSa] dsaæh; ijek.kq vkSj ,dkdh ;qXe fHkUu gksrs gSa rks 

    ca/k dks.k  
e−

,dkdh ;Xq e dh l[a ;k

1
 

  mnkgj.k :&  CH4       
• •

3NH   
••

2
••

H O     

  ladj.k  sp3        sp3       sp3  

  ca/k dks.k  109°         >   107°        >  105° 

    'kwU; l.p.   ,d l.p.   nks l.p. 

  dsl&II: tc ladj.k leku gksrk gS] rks caf/kr ijek.kq ,d gh gksrs gSa ,dkdh ;qXe leku gksrk gS ysfdu 

dsaæh; ijek.kq fHkUu gksrk gSA fQj ca/k dks.k dsaæh; ijek.kq dh fo|qRk_.kkRedrk ij fuHkZj djrk gSA 

  mnkgj.k:&  
• •

3NH  
• •

3PH  
• •

3AsH  

  ca/k dks.k  107° 93° 91° 

     
    & dsUnzh; ijek.kq dh fo|qr_.kkRedrk de gks jgh gS 

    & ca/k dks.k ?kV tk,xk 

  dsl&III: tc ladj.k leku gksrk gS] ,dkdh ;qXe leku gksrk gS] dsaæh; ijek.kq leku gksrk gS] caf/kr ijek.kq 

fHkUu gksrs gSaA 

  ladj.k fHkUu caf/kr ijek.kq ca/k dks.k 

  sp3    OF2        103° – 105° 
   sp3    Cl2O       109° – 111°   
  sp3       Br2O       116° –  118°  

    ca/k dks.k  
caf/kr ijek.kq dh fo|rq  _.kkRedrk

1
   caf/kr ijek.kq dk vkdkj 

 (III) ca/k ÅtkZ (BE) :& ca/k ÅtkZ dks bl çdkj ifjHkkf"kr fd;k tk ldrk gS& 

 ⎯→O     C     O  O  — C      O   
– +

⎯→O C —O
+          –

C    C C    C C    C

3 3                               sp     sp                         

                            

Ethane  1.54 Å

3 2                               sp     sp                         

                            

1.51 Å

3                               sp     sp                         
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jlk;u foKku  

  

 (a) ca/k fuekZ.k ÅtkZ :& fdlh Hkh ca/k ds cuus ij eqDr ÅtkZ dks ca/k fuekZ.k ÅtkZ ;k ca/k ÅtkZ ds :i esa tkuk tkrk gSA 

 (b) ca/k fo;kstu ÅtkZ:- fdlh Hkh ca/k dks vyx djus ds fy, vko';d ÅtkZ dks ca/k fo;kstu ÅtkZ ds :i esa tkuk 

tkrk gSA 

  eqDr ÅtkZ dh x.kuk fo;kstu ÅtkZ dh rqyuk esa vf/kd dfBu gS blfy, ca/k dh fo;kstu ÅtkZ dh  x.kuk 

dh tkrh gS vkSj bls ca/k ÅtkZ ;k ca/k fuekZ.k ÅtkZ ds :i esa ekuk tkrk gSA 

  dsl& I: f}ijek.kqd v.kq esa:- 

    ca/k ÅtkZ ¾ ca/k fo;kstu ÅtkZ 

    tSls N2 > O2 > H2 >  F2  

  dsl& II: cgqijek.kqd v.kq ds fy,:& 

    ca/k ÅtkZ  ca/k fo;kstu ÅtkZ  

    mnkgj.k&

H
|

⎯ ⎯H C H
|

H

 ca/k ÅtkZ ¾ çfr C⎯H ca/k 99.5 kCal/mole gS 

  CH4 ca/k fo;kstu ÅtkZ dks izfr C⎯H dh ca/k ÅtkZ ds lS)kafrd eku uhps fn, x, gSa& 

  D (CH3 ⎯ H)  =   102 kCal/mole 
  D (CH2 ⎯ H) =   105 kCal/mole 
  D (CH ⎯ H)     =   108 kCal/mole 
  D (C ⎯ H)       =   83 kCal/mole 

  vr: ehFksu esa ca/k ÅtkZ E çfr C ⎯ H ca/k =
398

4
¾ 99.5 kCal/mol 

  vkca/k fo;kstu ÅtkZ (4) ladj.k dh fLFkfr ls lacaf/kr gSA 
 

 vkca/k ÅtkZ dks çHkkfor djus okys dkjd :& 

 (a) fo|qr_.kkRedrk (EN) (b) vkca/k dksfV (c) ijek.kq vkdkj   

 (d) ca/k /kzqoh;rk   (e) vuqukn  (f) ladj.k   

 (g) ,dkdh bysDVªkWu ;qXe  
 

 (a)  fo|qr_.kkRedrk: ca/k ÅtkZ  EN  
  mnkgj.k ds fy, HF > HCl > HBr > HI 
 

 (b) ca/k dksfV:& ca/k ÅtkZ  ca/k dksfV 

  mnkgj.k ds fy,  C⎯C          <       C = C          <         C  C  
    79 kCal               143.3 kCal                  199.0 kCal 
 

 (c) ijek.kq vkdkj: & ca/k ÅtkZ 
1

ijek.kq vkdkj
 

  mnkgj.k ds fy, C  C  <  C  N   <  N  N 

  viokn :& gSykstu lewg ds ekeys esa] ca/k ÅtkZ dk Øe gS& 

    Cl ⎯ Cl  >  Br ⎯ Br  > F ⎯ F >  I ⎯ I 
  mPp bysDVª‚u ?kuRo vkSj F ijek.kqvksa ds NksVs vkdkj ds dkj.k] nks F ijek.kqvksa ds chp çfrd"kZ.k] ca/k ÅtkZ dks 

de djrk gSA 

  vU; mnkgj.k S – S > O – O   vkSj   C – C > Si – Si > Ge – Ge (ca/k ÅtkZ dk ?kVrk Øe) 
 

 (d) ca/k /kzqo.krk:& ca/k ÅtkZ  /kzqo.krk 

  mnkgj.k ds fy, H⎯F > H⎯Cl > H⎯Br > H⎯I  
 

 (e) vuqukn: vuqukn ds dkj.k ca/k ÅtkZ c<+ tkrh gS 

  mnkgj.k ds fy, csathu ca/k esa C⎯C dh ÅtkZ C ¾ C ds  bysDVª‚uksa ds dkj.k c<+ tkrh gSA 
 

 (f) ladj.k :& ca/k ÅtkZ  ladj d{kdksa esa s&xq.kA 
  mnkgj.k ds fy, sp⎯sp  >   sp2⎯sp2  >  sp3⎯sp3 

  s. xq.k&         50%            33.3%            25%    
 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 (g) bysDVª‚uksa dk ,dkdh ;qXe :& vkca/k ÅtkZ 
–e


1

,dkdh  ;Xq e dh l[a ;k

 

   
 

  F vkSj O ijek.kqvksa dk vkdkj NksVk gksrk gS blfy, mudh ca/k ÅtkZ mPp ¼NksVh ijek.kq f=T;k½ gksuh pkfg,] 

ysfdu ;g okLro esa F vkSj O ijek.kqvksa ij mifLFkr bysDVª‚uksa dh ,dkdh ;qXe ds dkj.k de gS] tks F⎯F vkSj 

⎯O⎯O ,d nwljs dks çfrdf"kZr djrs gSaA 

 
 

 vuqukn (Resonance): 
 (I) vuqukn dh voèkkj.kk dks gkbtsu cxZ ¼1920½ }kjk is'k fd;k x;k Fkk] vkSj ckn esa dqN v.kqvksa ds xq.kksa dh O;k[;k 

 djus ds fy, i‚fyax vkSj baxksYM }kjk fodflr fd;k x;k Fkk] 

 (II) ;g ik;k x;k gS fd dqN ;kSfxdksa ds ns[ks x, xq.kksa dks ,d yqbZl lajpuk fy[kdj larks"ktud <ax ls le>k;k ugha 

tk ldrk gSA rc ekuk tkrk gS fd v.kq esa dbZ lajpuk,¡ gksrh gSa] ftuds }kjk ls çR;sd v.kq ds vfèkdka'k xq.kksa dh 

O;k[;k dj ldrs gS ysfdu dksbZ Hkh v.kqvksa ds lHkh xq.kksa dh O;k[;k ugha dj ldrs gSA okLrfod lajpuk bu lHkh 

;ksxnku lajpukvksa ds chp esa gS vkSj bls vuqukn ladj dgk tkrk gS vkSj fofHkUu O;fäxr lajpukvksa dks vuquknh 

lajpuk,a ;k fofgr :Ik ¼duksfudy lajpuk½   dgk tkrk gSA rFkk bl ?kVuk dks vuqukn dgk tkrk gSA 

 
 

 (III) vkb, vkstksu esa vuqukn dh ppkZ djsa] bldh vuquknh lajpuk ds vuqlkj bldk ,d ,dy caèku ¼O⎯O ¾ 1-
48Å½ gksuk pkfg,] ysfdu ç;ksxksa ls irk pyrk gS fd nksuksa caèk leku gSa tks fd blds vuqukn ladj }kjk fl) 

fd;k tk ldrk gS tSlk fd uhps n'kkZ;k x;k gSA 

    

    vuqukn ladj  

  cgqijek.kqd v.kq ;k vk;u esa ca/k Øe dh x.kuk djus ds fy, fuEufyf[kr lw= dk mi;ksx djsa: 

  ca/k dksfV = 
v.kq e as dqy c/a kk s dh l[a ;k

vuuq knh lja puk, a
   

  eg.  

 

 C⎯O    ca/k dksfV
4

3
= = 1.33  

   

 

  P⎯O    ca/k dksfV
5

4
= = 1.25 

C    C  > N    N > O    O >    F    F
××

×
×
××

××
×
×

××

××

××

××

××

× ×× ×

SPOT LIGHT 
➢ ,d f}ijek.kqd v.kq dh ca/k ÅtkZ lacaf/kr xSlh; ijek.kqvksa dks cukus ds fy, f}ijek.kqd xSlh; 

v.kq ds ,d eksy dks vyx djus ds fy, ,UFkSYih ifjorZu gSA 
➢ ca/k ds ,d eksy dks rksM+us vkSj xSlh; voLFkk esa ca/ks ijek.kqvksa dks vyx djus ds fy, vko';d 

ÅtkZ dh ek=k dks ca/k fo;kstu ÅtkZ ds :i esa tkuk tkrk gSA  
➢ vkcaf/kr d{kdksa ds chp ds vkSlr dks.k dks vkca/k dks.k  ds :i esa tkuk tkrk gSA  
➢ ca/k dh yackbZ dks nks ca/k ijek.kqvksa ds ukfHkd ds dsaæksa ds chp dh vkSlr nwjh ds :i esa ifjHkkf"kr 

fd;k tk ldrk gSA 

SPOT LIGHT 
➢ vuqukn lajpuk dk Lora= vfLrRo ugha gksrkA  

O 
O 

O 



 

jlk;u foKku  

  

   

 

  Cl⎯O    ca/k dksfV
7

4
= = 1.75 

 /kkfRod ca/k (Metallic bond):- 
 (a) /kkfRod Bksl ds ?kVd d.k /kkrq ds ijek.kq gksrs gSa tks /kkfRod ca/k }kjk ,d lkFk ca/ks gksrs gSaA 

 (b) /kkrq ca/k dh ç—fr dh O;k[;k djus ds fy, yksjsaRt us ,d ljy fl)kar çLrkfor fd;k ftls bysDVª‚u xSl e‚My 

 ;k bysDVª‚u leqæh e‚My ds :i esa tkuk tkrk gSA 

 (c) ,d /kkrq ijek.kq esa nks Hkkx gksrs gSa] la;kstdrk bysDVª‚u vkSj 'ks"k Hkkx ¼ukfHkd vkSj vkarfjd dks'k½ dks dusZy dgk tkrk gSA 

 (d) /kkrq ijek.kqvksa ds dusZy tkyd esa txg ?ksj ysrs gS tcfd dusZy ds chp dh txg la;kstdrk bysDVª‚uksa }kjk ?ksj yh tkrh gSA 

 (e) de vk;uu ÅtkZ ds dkj.k /kkrq ijek.kqvksa ds la;kstdrk bysDVª‚u ukfHkd }kjk izcyrk ls ca/ks ugha jgrs gSaA 

blfy,] bysDVª‚u ,d dusZy ds çHkko {ks= dks NksM+dj nwljs dusZy ds çHkko esa vk tkrs gSaA bl çdkj bysDVª‚u 

LFkkuh;—r ugha gksrs cfYd xfr'khy gksrs gSaA 

 (f) dusZy dks ,d lkFk j[kus okys dusZy vkSj xfr'khy bysDVª‚uksa ds chp ,d lkFk vkd"kZ.k cy dks /kkfRod ca/k ds 

:i esa tkuk tkrk gSA 
 

 /kkrqvksa ds xq.k vkSj bysDVª‚u leqnz (sea) e‚My }kjk mudh O;k[;k (Properties of metals and their explanation by 

electron sea model):- 
 1. /kkfRod ped (Metallic lusture): 
 (a) ;g LFkkuh;—r xfr'khy bysDVª‚uksa dh mifLFkfr ds dkj.k gS 

 (b) ;s f'kfFky caf/kr bysDVª‚u vkifrr çdk'k dh QksV‚u ÅtkZ ds dkj.k daiu djrs gSa vkSj rqjar ÅtkZ fu"dkflr 

djrs gSa] ftlls ped mRié gksrh gSA 
 2. fo|qr pkydrk (Electrical conductivity):- 

 (a) ;g xfr'khy bysDVª‚uksa ds dkj.k gSA 

 (b) ;s bysDVª‚u lHkh fn'kkvksa esa leku :i ls xfr djrs gSaA 

 (c) ,d /kkrq esa fo|qr foHko ykxw djrs le;] bysDVª‚uksa dk /kukRed bysDVªksM dh vksj ,d funsZf'kr çokg gksxk 

  (d) bysDVª‚uksa dk funsZf'kr çokg fo|qr çokg dks ,d fcanq ls nwljs fcanq rd ys tkrk gS vkSj blfy,] bUk /kkrqvksa dks 

vPNk pkyd ekuk tkrk gSA 

 3. rkih; pkydrk (Electrical conductivity): 
 (a) bls bysDVª‚u xSl e‚My ds vk/kkj ij Hkh le>k;k tk ldrk gSA 

 (b) /kkrq dks xeZ djus ij bysDVª‚u dh xfrt ÅtkZ c<+ tkrh gS vkSj vkil esa Vdjkdj QSyrh gSA 

 4. vk?kkro/kZuh;rk vkSj rU;rk (Electrical conductivity): 
 (a) ;g xq.k /kkrq ca/k dh vfn'kkRed ç—fr ds dkj.k gSA 

 (b) ewy :i ls ,d fo—r cy ykxw gksus ij dusZy ,d nwljs ij fQly ldrs gSA 

 5. mPp rU;rk {kerk (Electrical conductivity): 
  ;g /kukosf'kr dusZy vkSj xfr'khy la;kstdrk bysDVª‚uksa ds dkj.k gksrh gSA 

 

 

DETECTIVE MIND 
➢ izcy /kkrq ca/k dusZy ds NksVs vkdkj ds i{k/kj gSaA 
➢ ca/k fl)kar /kkrq ç—fr ls lacaf/kr gSA  
➢ fofHkUu ca/kksa dh lkis{k {kerk bl çdkj gS  
 vk;fud ca/k > lgla;kstd ca/k > /kkfRod ca/k > H-ca/k  > okUMjoky ca/k 



 
 

jklk;fud vkca/k (CHEMICAL BONDING) 

 

 
 

 

 

SPOT LIGHT 

➢ vk;fud ;kSfxdksa ds ty;kstu esa m"ek dk fu"dklu] vkd"kZd cyksa dk nqcZy gksuk vkSj vk;uksa esa 

ìFkDdj.k 'kkfey gS  

➢ dbZ vk;fud fØLVy ty esa ?kqy tkrs gSa D;ksafd ty esa ?kqyus ds dkj.k fØLVy tkyd esa 

var%fØ;kRed vkd"kZ.k de dj nsrk gSA 

➢ gkbMªkstu vkca/k çksVhu dh f}rh;d lajpuk dks LFkk;h djrk gSA 

➢ lebysDVª‚fud vkf.od ;kSfxdks esa leku vkf.od d{kk vkSj lebysfDVªd fl)kar ds vuqlkj leku lajpuk 

gksrh gSA  

➢ vij:irk ¼,yksVª‚ih½ ,d 'kCn gS ftldk mi;ksx rc fd;k tkrk gS tc ,d vkSj ,d gh inkFkZ 

,d ls vf/kd :iksa esa fØLVyh—r gks ldrs gSaA  

➢ SO2esa p - p vkca/k rFkk p - d vkca/k gksrk gS] tks v‚Dlhtu ds Hkjs p d{kdksa ds lYQj ds fjä 

3d d{kdksa ds vfrO;kiu ds dkj.k gksrk gSA  

➢ H2SO3 nks :iksa esa mifLFkr gS tks ges'kk ,d nwljs ds lkFk lkE; esa gksrs gSa  

        
 ¼vlefer lY¶;wjl vEy½             ¼leferh; lY¶;wjl vEy½    

➢ S – H ca/k ;qä vlefer :i H2SO3 ds vipk;d xq.k dh O;k[;k djrk gSA 

➢ H2SO3 vFkkZr~ SO3
2– ds _.kk;u esa ,d fijkfeM lajpuk gksrh gS ftlesa sp3

 ladj.k esa S ijek.kq gksrk 

gS vkSj lHkh S–O ca/k leku ca/k yackbZ (134 pm) ds gksrs gSaA  

➢ xSl voLFkk esa] SO3 ,d f=dks.kh; leryh; v.kq gS ftlesa lYQj ijek.kq sp2 ladj.k voLFkk esa 

gksrk gS 

                 
➢ lHkh S–O ca/kksa dh rqY;rk vkSj 143 pm dh NksVh S–O nwjh dks /;ku esa j[krs gq,] SO3 dks ,d 

vuqukn ladj ekuk tk ldrk gS ftles p-p S – O ca/k ds lkFk vfrfjä p&p Hkh 'kkfey gSA 

➢ Bksl voLFkk esa] SO3  vf/kd fLFkj ijr lajpuk ds :i esa fn[kk;k x;k gSA  

 

  

 
fjax lajpuk 

ijruqek 

lajpuk 



 

jlk;u foKku  

  

 

QUICK FOLLOW UP 

  

jklk;fud ca/k vkSj vkf.od lajpuk 

jklk;fud ca/k] ca/k ds çdkj] fl)kar ladj.k 

jklk;fud ca/k ds fl)kar ¼dkslsy&yqbZl vo/kkj.kk½ 

ijek.kq ;k rks ,d ijek.kq ls nwljs ijek.kq esa la;kstd bysDVª‚uksa ds LFkkukarj.k }kjk ;k vius la;kstdrk 

dks'k ¼v"Vd fu;e½ esa ,d v"Vd j[kus ds fy, la;kstd bysDVª‚uksa dks lk>k djds la;ksftr gks ldrs gSaA 

ca/k ds çdkj 
➢ vk;fud ;k fo|qr la;kstd ca/k: /kukRed vkSj _.kkRed vk;uksa ds chp çcy fLFkj oS|qr vkd"kZ.k cyA  
➢ lgla;kstd ca/k: bysDVªkWuksa ds vkilh lk>k ls cuus okys ca/kA 
➢ milgla;kstd ca/k: ca/k rc curk gSA tc ,d ijek.kq bysDVªksuksa dh ,d ;qXe nku djrk gS tcfd vU; 

bls lk>k djrs gSA 
➢ gkbMªkstu ca/k: vkd"kZd cy tks H- ijek.kqvksa dks nqljs v.kq ds fo|qr _.kkRed ijek.kq ls lh/ks tksM+rk 

gSA 

lgla;kstd ca/k ds fl)kUr 

VSEPR fl)kUr 

➢ fugykse vkSj fxysLih 
➢ ,d v.kq dk vkdkj dsaæh; ijek.kq ds pkjksa vksj la;kstdrk dks'k bysDVª‚u ;qXe ¼vkcaf/kr ;k 

çfrvkcaf/kr½ dh la[;k ij fuHkZj djrk gSA 
➢ bysDVª‚u ;qXe fjDr LFkku ij mifLFkr gks tkrs gS tks çfrd"kZ.k dks de djrs gSaA 
➢ bysDVª‚u ;qXeksa dh çfrdkjd var%fØ;k Øe esa ?kVrh tkrh gS: lp – lp > lp – bp > bp – bp  

vkf.od d{kd fl)kUr 

➢ F. gq.M vkSj R.S. eqfYYkdu 
➢ vkf.od d{kk,¡ ijek.kq d{kkvksa ds js[kh; la;kstu ls curh gSaA 
➢ tc nks ijek.kq d{kd vkil esa tqM+rs gSa rks os de ÅtkZ dk ,d vkca/ku vkf.od d{kd vkSj 

mPp ÅtkZ dk ,d çfrvkca/k vkf.od d{kd cukrs gSaA    
➢ vkf.od d{kk,¡ vkWQckm fl)kar ds vuqlkj Hkjh tkrh gSaA 
➢ v.kq dk LFkkf;Ro: ;fn Nb > Na v.kq LFkk;h gS vkSj ;fn Nb > Na v.kq vLFkk;h gSA  

la;kstd ca/k fl)kUr (ikWfyax) 
,d lgla;kstd ca/k nks ijek.kqvksa ds la;kstdrk dks'k ds ,dy O;kIr ijek.kq d{kdksa ds vfrO;kiu ls curk gSA  

sp ladj.k 

vkdkj: js[kh; 
mnkgj.k: BeCl2, C2H2 
ca/k dks.k: 180° 

sp2 ladj.k 
vkdkj : f=dks.kh; leryh; 

mnkgj.k: BCl3, C2H4 

ca/k dks.k : 120° 

sp3 ladj.k 
vkdkj : prq"Qydh; 

mnkgj.k :  
CH4 (ca/k dks.k : 109°28’) 
NH3 (ca/k dks.k : 107°) 
H2O (ca/k dks.k : 104.5°) 

sp3d2 ladj.k 
vkdkj : v"VQydh; 
mnkgj.k : SF6,UF6,TeF6 
ca/k dks.k : 90° 

sp3d ladj.k 
vkdkj : fijkfefM; f=dks.kkh; 

mnkgj.k : PF5,PCl5 
ca/k dks.k : 120° vkSj 90° 

sp3d3 ladj.k 
vkdkj : iapdks.kh; f}fijkfeMy  
mnkgj.k : IF7,XeF6 
ca/k dks.k : 72° vkSj 90° 

ca/k iSjkehVj 

➢ ca/k yEckbZ : ca/k vkdkj  ijek.kq dk vkdkj, ca/k yEckbZ   
1

ca/k Øe
 

➢ ca/k dks.k: ,d v.kq/ladqy vk;u esa dsaæh; ijek.kq ds pkjksa vksj ca/k bysDVª‚u ;qXe okys d{kdksa ds 

chp dk dks.kA 
➢ ca/k ,UFkSYih : xSlh; voLFkk esa nks ijek.kqvksa ds chp ,d fo'ks"k çdkj ds ca/k dks rksM+us ds fy, 

vko';d ÅtkZ dh ek=kA 
➢ ca/k Øe : lgla;kstd ;kSfxd esa nks ijek.kqvksa ds chp cuus okys ca/kksa dh la[;kA 

➢ % vk;fud xq.k : çfr'kr vk;fud xq.k   
ca/k dk okLrfod f}/kzqo vk?kw.kZ

'kq) vk;fud ca/k dk f}/kzqo vk?kw.kZ
 × 100 

➢ i‚fyax lehdj.k dk mi;ksx djds çfr'kr vk;fud xqq.k dh x.kuk Hkh dh tk ldrh gS = 18(XA –XB)1.4 

 gUuk; vkSj fLeFk lehdj.k : = 16(XA – XB) + 3.5(XA – XB)2  


