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jklk;fud rRo dh lcls NksVh vfoHkkT; bdkbZ dks ijek.kq 

(atom) dgrs gSA ijek.kq dh [kkst MkYVu us 1803 esa dh Fkh ysfdu

;g ekuk tkrk gS fd MkYVu ls yxHkx 2400 o"kZ iwoZ gh egf"kZ d.kn us 

ijek.kq d.k dh ifjdYiuk izLrqr dh FkhA 

ijek.kq vkil esa la;kstu djds v.kq (molecule) dk fuekZ.k djrs

gSA v.kq fuekZ.k dh izfdz;k gS jklk;fud izfdz;k ls rkR;iZ gks fd bl 

izfdz;k esa e-  dk transfer gksrk gS ;k e-  dk vknku iznku gksrk gSA



 bl jklk;fud izfdz;k ds QyLo:i cuus okys v.kq (molecule)  

esa ijek.kq (atom) ftl d.k ds }kjk ,d nwljs ls c/kas gksrs gS mls 

jklk;fud cU/k dgrs gSA 

fofHkUu ijek.kq jklk;fud izfdz;k eas vkil esas la;ksx djus ds 

i”pkr vius fudVre~ LFkk;h fuf’dz; xSl dh electronic 

configuration dks izkIr dj ysrs gSA bl izdkj (molecule) v.kq 

(atom) ijek.kq ls LFkk;h gksrk gSA 

vkt ge tkurs gS fd ijek.kq Hkh ,d bysDVªkUl rF; izksVkWUl ls 

cuk gksrk gSA ,d fopkj ijks{k :i ls uke ukxtZqu tks ,d ckS} rdZ 

'kk=h] jlk;u oa nk”kZfud Fks]  us izLrqr fd;k FkkA mudk dguk Fkk fd 

lalkj fdlls cuk& mRrj Fkk lw{e d.kksa lsA ijUrq og fdl ls vkil 

esa tqM+s gS\ ijEijkoknh ckS}ksa ds ikl bldk mRRkj u FkkA ukxktqZu us 

vius rdZ ls LFkkfir fd;k fd ;g d.k Hkh vU; lw{enrj d.kksa ls cusa 

gSA tks ,sls d.kksa dks vkil esa tksM+us gS vkSj izdk”kUrj ls ;gh 

ladYiuk vkt ds ijek.kq&v.kq&/kkj.kk ij ?kfVr gksrh gSA 

nwljsa 'kCnksa esa jklk;fud cU/k og ?kVuk gSA ftlls nks ;k nks ls 

vf/kd v.kq ;k ijek.kq ,d nwljs ls vkdf’kZr gksdj vkSj tqM+dj ,d 

u;k v.kq cukrs gSA tSls nks gkbMªkstu (H) ijek.kq vkil esa tqM+dj 

gkbMªkstu v.kq (H2) (diatonic hydrogen molecule) cukrs gSA 
 

Sharing of e- b/w two same/diff. atoms is known as covalent  

band. 



 
lgla;ksth cU/k& 

Diatonic molecule H2, O2, N2  vkSj CH4, C2H4 bR;kfn 

molecule eas lgla;ksth cU/k cuus dh ladYiuk loZizFke vesfjdk ds 

jlk;uK izks0 th0 ,u0 oqM~l us 1916 esa dh FkhA G. N. Lewi’s us bls 

bysDVªku ;qXe cU/k (electrons pair band) dk uke fn;k FkkA lu~ 

1919 esa L. Langinuir us bls covalent band ¼lgl;ksath cU/k½ dk 

uke fn;kA G. N. Lewi’s us crk;k fd ijek.kq fuf’dz; xSl 

vfHkfoU;kl izkIr djus ds fd, ,d vFkok ,d ls vf/kd electrons dh 

lk>snkjh (Sharing) djds ftl cU/k dk fuekZ.k djrs gSA mls 

lgla;ksth cU/k dgrs gSA 

;g cU/k fuEu izdkj ds inkFkksZ esa Ikk;k tkrk gSA 

1- diwj ftldks ge iwtk bR;kfn esa iz;ksx djrs gSA 

2- vxjcRRkh esa ik;s tkus okys jlk;u esa Hkh covalent band gksrk 
gSA 

3- Petrol, LPG (n-butane), CNG (CH4) bR;kfn lHkh esa 

covalent band Ikk;k tkrk gSA 

 

Lkgla;ksth cU/k dks lw= jpuk eas ,d js[kk ls n”kkZ;k tkrk gS  

tSls (i) single covalent band ex. Cl2, H2, CH4, C2H6 bR;kfn esa 

single covalent band gksrk gSA 



Cl2 v.kq esa nksuks Cl ijek.kq ,d single band ls tqMs+ gksrs gSA 

bl single band dks gh fy[krs le; ,d dark line ls iznf”kZr djrs 

gSA 

bl izdkj H2. 

blh izdkj CH4 esa C ijek.kq perodic table esa IVth gp dk 

rRo gSA gesa ;g Hkh Kkr fd bl rRo dk atomic No. 6 gSA blds 

ck/; dks”k esa 4 e- gSA H element  I‘A’ gp dk RkRo gSA blds 

ck/;dks”k esa 1 e- gSA CH4  v.kq ds fuekZ.k esa C atom ds 4 e-

 dze”k% 4 H ijek.kq ds ,d ,d e- ls lk>snkjh djds 4 C-H 

band dk fuekZ.k djrs gSA cU/k fuekZ.k esa Hkkx ysus okys nksuksa e-5(C 

Atom 1 e-  o H atararite ) ij C o H nksuksa dk leku vf/kdkj gksrks 

gSA 

blh izdkj O2 v.kq esa nksuksa Oxygen ijek.kq double bond ls 

tqM+s gksrs gSA 

C2H4 esa nksuksa C ijek.kq vkil esa double bond ls tqMs gksrs 

gS vkSj vU; la;kstdrk;sa H atom ds }kjk nks single band cukdj iwjk 

djrs gSA 

blh izdkj  N2  (nitrogen molecule) tks ok;qe.My esa 

75%+ gSA nksuks nitrogen atom ,d nwljsa ls triple bond }kjk tqMs+ 

gSA 

lgla;ksth cU/k dh dqN fo”ks’krk;sa gSA 



igyh fo”ks’krk& covalent band dh y0 fuf”pr gksrh gS ftls cU?k 

yEckbZ  (Bond length) dgrs gSA 

nwljh fo”ks’krk& covalent bond dh ÅtkZ fuf”pr gksrh gS ftls 

(Bond energy) dgrs gSA 

rhljh fo”ks’krk& covalent bond dh izd`fr fn”kkRed gksrh gSA 

vFkkZr covalent bond-  

dk fuekZ.k Atomic orbital ds vfrO;kiu (overlapping) ls 

curk gS 

mlh fn”kk esa curk gS ftl fn”kk esa  Atomic orbital fLFkr 

gksrk gS 

S-orbital (Spherical gksrk gS)dh dksbZ fn”kk ugh gksrh gS 

H dif dh fn”kk gksrh gSA 

pkSFkh fo”ks’krk& covalent compound rigid gksrs gSA 
 

Bond parameters- 

1. Bond length-  Bond length is defined as the distance 

between the centers of the nuclear of the two bonded 

atoms in a molecule.  

Molecule v.kq esa vkcfU/kr nks ijek.kqvksa (Atoms) ds ukfHkdksa ds e/; 

dh nwjh dks bond length dgrs gSA bls Angstrom (A0=10-10m) 

or picometer (drn)=10-12m) ls O;Dr djrs gSA 



 

izk;ksfxd rkSj ij  bond length valuedh value eku  X-Ray 

diffraction vkSj spectro scepic method ds }kjk Kkr fd;k tkrk 

gSA 

mnkgj.kkFkZ&,Ydsu C2H6 ,Fksu esa C-C bond length 1.54 A0 gksrh 

gSA vr% C ijek.kq dh f=T;k 0-77 A0 gS  

Cl2 v.kq esa  Cl-Cl bond length 1-98 A0 gksrh gSA vr% Cl 

ijek.kq dh f=T;k 1-98@2=.99 A0 gqbZ 

vr% C-Cl bond dh yEckbZ =.77 A0+.99 A0=1.76 A0  gksrh gSA 

;g cU/k yEckbZ DyksjksQkeZ (CHCl3)] esfFky DYkksjkbM (CH3Cl) vkfn 

esa izk;ksfxd :i ls fu/kkZfjr C-Cl bond dh yECkkbZ ds vfr fudV 

gksrh gSA 

Factors affecting bond length 
¼cU/k yEckbZ dks izekf.kr djus okys dkjd½ 

1. Size of the atoms (atom size) 

Atom dk size Ck<+us ij bond length c<+rk gSA 

,d mnkgj.k ysrs gS] CH3I, CH3Br, CH3Cl 
 

bu ;kSfxdksa esa C-I bond length lcls cM+h gksxh D;ksafd Iodine

 dk lkbTk lcls cM+k gSA Perodic table VII esa  gp esa Åij ls 

uhps ij lkbt c<+rk gSA 



vr% bond length dk dze gksxkA 

C-I  > C-Br >  C-Cl 
 

2-  Multiplicity of bond   

 nks atom ijek.kq ds e/; cuus okys cU/k dh la[;k c<+us ds lkFk 

lkFk buds chp ds nwjh (bond length) ?kVrh gSA D;kasfd single bond 

ls double bond  cUkus ij A bond dh la[;k c<+rh gS] vkSj A 

bond dh la[;k c<+us ds lkFk lkFk (due to effective overlapping) 

bonded atom ,d nwljs ds vkSj utnhd vk tkrs gSA 

vFkkZr bonded atom ds chp vUrj vk.kkfod nwjh ?kV tkrh gSA 

vr% C ≡ C bond dh bond length lcls de 

vkSj C-C bond dh bond length lcls vf/kd gksxhA 

C ≡ C < C = C < C - C 

 

3- Type of hybridization ¼ladj.k ds izdkj ij½ 

ladj.k esa S  izd`fr (Character) dh izfr”kr la[;k c<+us ds lkFk 

lkFk cU/k dh yEckbZ ?kVrh gSA S-character c<+us ds lkFk lkFk 

D;kasfd S orbital ‘p’ orbital ls NksVk gksrk gSA Molecular orbital 

(bond) dh length ?kV tkrh gSA 

 % of S Molecule C-H bond C-C bond 



nature of 

hybridization

  

 

character  length 

(A0) 

length 

(A0) 

Sp3 25 CH4 1.10 1.54 

Sp2 33.3 CH2=CH2 1.08 1.34 

sp 50 CH=CH 1.6 1.20 
 

 

gesa ;gh ;g /;ku j[kuk  pkfg, fd vHkh discuss fd;s x;s bond 

length dh value lHkh ;kSfxdks ds fy, leku :i ls ykxw ugh gksrh 

gSA 

mnkgj.kkFkZ& Benzene dks ysrs gS bldk vk.kfod lw=  C6H6 gSA 

bldk vkdkj ‘kVdks.kh; gSA ftlesa izR;sd dkcZu ,d nwljs ls tqM+rs 

gq, ,d pdz dk fuekZ.k djrk gSA vkSj izR;sd dze”k% C vkSj single 

vkSj double ls tqM+s gksrs gSA 

blds lHkh  6 C-C ds fy, bond length 1.39 A0 gksrh gSA tks 

single bond dh bond length (1.34 A0) ds e/; esa  vkrh gSA 

Bond length esa bu lHkh izdkj dh vfu;ferrk;sa  

(discrepancies) fofHkUu izdkj ds izHkko tSls 

Hybridisation 



Steric effects 

Electro negativity 

Resoneme 

Inductive effect 

Hyper conjugation  bR;kfn ij fuHkZj djrk gSA 

2- Bond dissociation energy (Bond energy) cU/k  ÅtkZ 

cU/k ds cuus esa ÅtkZ fuj;qDr gksrh gSA vkSj cU/k dks rksM+us ds fy, 

bruh gh ÅtkZ dh vko”;drk gksrh gS 

vr% fdlh Hkh ;kSfxd esa (1 mole of bands (avogadro’s numbers 

of bond) dks rksM+us ds fy, vko”;d ÅtkZ dh ek=k dks bond 

dissociation energy dgrs gSA 

vFkkZr izR;sd bond dh dissociation energy vyx vyx gksrh gSA 

mnk0& CH4  ehFksu esa 4 C-H mi0 gSA 

pkjks  bond dks rksM+us ds fy, vko”;d ÅtkZ dh ek=k vyx vyx 

pkfg, gksxh vFkkZr izR;sd bond dh dissociation vyx vyx gksxhA 

 

izFke C-H  bond dks rksM+us ds fy, vko”;d ÅtkZ dh ek=k 

gS&104 kcal/mole 

nwljsa o rhljs a C-H  bond dks rksM+us ds fy, vko”;d ÅtkZ dh ek=k 

gS&106 kcal/mole   



tcfd pkSFks C-H  bond dks rksM+us ds fy, vko”;d ÅtkZ dh ek=k 

gS&81 kcal/mole 
   

vr% ehFksu dh bond dissociation energy bu pkjksa bonds dks 

rksM+us esa yxus okyh ÅtkZ dk vkSlr la[;k gksxhA 

 

 

         104+106+106+81 

vFkkZr average bond dissociation energy = 

4           

=99.25   kcal/mole   

  Bond energy dks izekf.kr djus okys dkjd 

 Factors affecting bond energy  

1- Bond length cU/k dh yEckbZ ?kVus ds lkFk lkFk cU/k ÅtkZ 

c<+rh tk;sxh D;ksafd shorter ¼NksVs½ bond dks rksM+us ds fy, 

vf/kd ÅtkZ dh vko”;drk gksxhA 

2- Size of bonded atom ¼cfU/kr ijek.kq ds lkbt ij½ bonded 

atom size NksVk gksus ij bUgsa rksM+us ds fy, ÅtkZ dh T;knk 

ek=k dh vko”;drk gksxh vr% budh bond dissociation dh 

ek=k c<+ tk;sxhA 



vr% xzqi eas uhps tkus ij bond dissociation energy dh ek=k 

?kVrh tkrh gS D;ksafd bonded atom dk lkbt cM+k gksrk tkrk 

gSA 

3- Bond Multipilicity  

Bond multipilicity c<+us ds lkFk lkFk bond dissociation 

energy c<+rh gSA 

4- Electro negativity cU/k cukus okys ijek.kqvksa dh fo|qr 

_.kkRedrk dk vUrj T;knk gksus ij ¼c<+Uks ij½  bond 

dissociation energy dh ek=k Hkh c<+rh gSA 

5- Hybridisation ladj.k hybrid orbitals ladfjr orbitals

 esa ladj.k S-Character  c<+us ds lkFk lkFk bond 

energy c<+rh gSA 

Sp3  < sp2  <  sp < p < s 
 

vFkkZr bond energy ;kSafxd ds LFkkf;Ro o {kerk dks iznf”kZr djrh 

gSA 

Bond energy vf/kd gksus dk eryc gS fd ;kSfxd dh {kerk vkSj 

LFkkf;Ro nksuksa vf/kd gksxk vkSj fdz;k “khyrk mruh gh de gksxhA 

 


