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DokaVe la[;k ,oa bysDVªkWfud vfHkfoU;kl 
 

Mh&czksXyh rjax }S/;Z rFkk vfuf'prrk dk fl)kar 

Mh&czksXyh lEcU/k ¼inkFkZ o fofdj.k dh }Sr izd`fr½% 

   = 
h h

mc p
  

Mh&czksXyh us crk;k fd mi;qZDr lehdj.k inkFkZ ds d.kksa 

ds fy, Hkh iz;ksx fd;k tk ldrk gSA lehdj.k esa QksVksu 

ds nzO;eku ds LFkku ij d.k dk nzO;eku rFkk QksVksu ds 

osx c ds LFkku ij d.k dk osx v iz;ksx djrs gSA 

   = 
h

mv
 = 

h

2m(K.E.)
 

 Mh&czksXyh ds lehdj.k ds vuqlkj d.k ds osx esa o`f) 

ls d.k dh rjax}S/;Z esa deh gksrh gS rFkk gYds d.k dh 

rjax}S/;ZZ Hkkjh d.k ds rjax)S/;Z ls vf/kd gksxh ;fn 

mudk osx leku gSA 

 ;fn fojkekoLFkk ls foHkokUrj V ls dksbZ vkosf'kr d.k Q 

Rofjr gksrk gS rks Mh&czksXyh rjax}S/;Z gSµ 

   = 
h

2mQV
 

 Mh&czksXyh dh vo/kkj.kk lw{e ;k cgqr lw{e d.kksa ds fy, 

vf/kd lkFkZd gS ftudk rjax}S/;ZZ ekik tk ldrk gSA 

 nth d{kk dh ifjf/k bysDVªkWu ds rjax}S/;Z dh n xquk gksrh 

gS& 

  2rn = n 

 bysDVªkWu dh rjax}S/;Z dks ges'kk Mh&czksXyh dh x.kuk dk 

mi;ksx dj Kkr fd;k tkrk gSA 

 gkbtsucxZ dk vfuf'prrk dk fl)kUr % 

 bl fu;e ds vuqlkj fdlh Hkh {k.k fdlh lw{e d.k dh 

fLFkfr o laosx nksuks ds ekuks dks ;FkkFkZrk ds lkFk Kkr 

djuk laHko ugha gSaA  

 muds }kjk izfr ikfnr lehdj.k fuEu gSaA 

 x.p   
h

4
  ;k  m x.v  

h

4
  ;k  x.v  

h

4 m
 

 tgk¡, x = fLFkfr esa vfuf'prrk] p = laosx esa 

vfuf'prrk] h = Iykad fLFkjkad] m = d.k dk nzO;eku] 

v = osx esa vfuf'prrk 

 E ¼ÅtkZ esa vfuf'prrk½ rFkk t ¼le; esa vfuf'prrk½ 

ds inksa es bl fl)kUr dks ,sls fy[k ldrs gS] 

   E.t 
h

4
. 

 gkbtsucxZ us fuf'pr d{kk /kkj.kk dks izkf;drk dh 

/kkj.kk esa ifjofrZr dj fn;kA 

DokaVe la[;k ,oa bysDVªkWfud vfHkfoU;kl% 

d{k% ftl izdkj ìFoh] lw;Z ds pkjks vksj pDdj yxkrh 

gS mlh izdkj bysDVªkWu ukfHkd ds pkjks vksj fuf'pr iFk 

ij (2D circular) pDdj yxkrk gS] ;g cksj ds vuqlkj 

crk;k x;k FkkA 

 d{kd% vfuf'prrk fl)kUr rFkk bysDVªkWu dh rajx izd`fr 

ds dkj.k ge ukfHkd ds pkjks vksj xfr djus okys 

bysDVªkWu dk fuf'pr iFk Kkr ugh dj ldrs gSA 

 ijek.kq ukfHkd ds pkjksa vksj vUrfj{k dk og LFkku tgk¡ 

bysDVªkWu ds ik;s tkus dh çkf;drk vf/kdre (90% ls 

95%) gksrh gS] mls d{kd dgrs gSA 

 fofHkUu d{kdks dh vkdf̀r] vkdkj rFkk vfHkfoU;kl 

fHkUu&fHkUu gksrk gSA 

 

fofHkUu d{kdks dh vkdf̀r :    

 s-d{kd % vkdf̀r xksykdkj ¼or̀kdkj ugh½ 

 
p-d{kd % vkd`fr MEcy 

 s-d{kd vfn'kkRed gksrs gS vFkkZr ,d bysDVªkWu ds ik;s 

tkus dh izkf;Drk lHkh fn'kkvksa es leku gksrh gS rFkk ;g 

leku midks'kks ds d{kdksa ds lkis{k ukfHkdks ds vf/kd 

lehi gksrk gSaA s-d{kd esa vf/kdre nks bysDVªkWuksa 

mifLFkr gks ldrs gSA    

 f}MEcykdkj vkd̀fr esa nks ikyh;k mifLFkr gSA ¼nks 

xqCckjksa ds leku½ ftUgsa 'kwU; bysDVªkWu ?kuRo ds lery ds 

}kjk ìFkd fd;k tkrk gSA ftls uksMy lery dgrs gSA 

 

p-d{kd fn'kkRed gksrs gS vFkkZr bysDVªkWu ds ik;s tkus 

dh izkf;drk fofHkUu fn'kkvksa esa fHkUu&fHkUu gksrh gSA  

 p-midks'k esa vf/kdre 6 bysDVªkWu mifLFkr gks ldrs gSA  
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d-d{kd% vkd`fr f}MEcy 

 dxy , dyz rFkk dxz bysDVªkWu ?kuRo v{kksa ds e/; gksrk gSA 

 

 fuEu esa nks d-d{kd dk bysDVªkWu ?kuRo v{k ds vuqfn'k 

gksrk gS% 

      

d-d{kd fn'kkRed gksrs gS vFkkZr bysDVªkWu ds ik;s tkus 

dh izkf;drk fofHkUu fn'kkvksa esa fHkUu&fHkUu gksrh gSA  

 d-midks'k esa 10 bysDVªkWu mifLFkr gks ldrs gSA 

   
f-d{kd% vkd̀fr  tfVy vkdf̀r ¼ifÙkuqek vkd`fr½  

 f-d{kd fn'kkRed gksrs gSA 

 

f-midks'k esa vf/kdre 14 bysDVªkWu mifLFkr gks ldrs gSA 
 

Dok.Ve la[;k,¡ % pkj la[;kvksa dk og leqPp;] ftlesa 

ijek.kq esa mifLFkr bysDVªkWu dks iw.kZ:i ls ifjHkkf"kr fd;k 

tk ldrk gSa] mls Dok.Ve la[;k dgrs gSA çFke rhu DokUVe 

la[;k (n, l rFkk m) dks JksfMaxj dh rjax lehdj.k ds vk/kkj 

ij O;qRiUu fd;k tkrk gSA 

DokUVe la[;k 

fpUg uke rFkk xq.k lEHkkfor eku funsZ'k 

n  

dks'k 

eq[; DokUVe la[;k crkrh gS %  

1. d{kd dk vkSlr vkdkj. 

2. ,dd bysDVªkWu rU=k (H, He+, 

Li2+ bR;kfn) esa d{kd dh iw.kZ ÅtkZ 

3.  cgq bysDVªku rU=k (He, C, Na, 

Fe bR;kfn) esa foLrr̀ :i ls d{kd 

dh ÅtkZ 

iw.kkZda la[;k 1,2,3,4… bR;kfn 

 

fuEu izdkj n'kkZ;k tkrk gS% 

K(n=1), L(n=2), M(n=3), N(n=4)…bR;kfn 

1. midks'kks dh la[;k dks crkrk 

gSA  

nth dks'k esa midks'kks dh la[;k = n 

2. nth dks'k esa d{kdksa dh dqy 

la[;k = n2 

3. nth dks'k esa bysDVªkWuks dh 

vf/kdre la[;k = n2 = 2n2 

 
midks'k 

(ii) f}xa'kh Dok.Ve la[;k ;k 

midks'kh; DokaVe la[;k ;k d{kh; 

dks.kh; laosx DokaVe la[;k crkrk 

gS% 

1. d{kd dh vkd̀fr 

2. cgq bysDVªku rU=k (He, C, Na, 

Fe bR;kfn) esa lq{e :i ls d{kd 

dh ÅtkZ 

n ds eku ij fuHkZj djrk gS: 0  (n – 1) 

fuEu izdkj n'kkZ;k tkrk gSA 

s( = 0), p( = 1), d( = 2), f( = 3) 

;fn n = 1   = 0 vFkkZr s-midks'k  

;fn  n = 2   = 0 vFkkZr s-midks'k 

             rFkk  = 1 vFkkZr p-midks'k 

;fn  n = 3   = 0 vFkkZr s-midks'k 

             rFkk  = 1 vFkkZr p-midks'k  

             rFkk  = 2 vFkkZr d-midks'k 

1. midks'kksa esa d{kdksa dh la[;k 

crkrk gSA 

midks'k esa d{kdks dh la[;k  = 2 

+ 1 

2. midks'k esa bysDVªkWuks dh 

vf/kdre la[;k = 2 (2+1) 

3. d{kd dks.kh; laosx =  

m vkSj 

m 
d{kd 

pqEcdh; DokUVe la[;k % 

 

3D-Lisl esa midksa'kks ds 

vfHkfoU;kl dks crkrh gS 

.ds eku ij fuHkZj djrk gS 

bldk eku 'kwU; lfgr – ls + rd gksrk gS 

dqy laHko eku = 2 + 1 

;fn  = 0  m = 0  

vFkkZr s-midks'k esa dsoy ,d d{kd  

;fn   = 1  m = –1, 0, +1  

vFkkZr  p-midks'k esa rhu d{kd :px,py,pz 

;fn  = 2  m = –2,–1,0,+1,+2  

vFkkZr d-midks'k esa ikWp d{kd :   

      dxy,dyz, dxz, dx2–y2, dz2. 

1. m dk izR;sd eku fofHkUu d{kdksa 

dks crkrk gSA 

mnkgj.k  p-midks'k esa m ds rhu 

eku] rhu fofHkUu fn'kkvksa esa rhu 

d{kd foU;kl dks n'kkZrs gSA . 
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s ;k ms 

pØ.k 

pØ.k DokUVe la[;k % 

 

JksafMxj lehdj.k ls izkIr ugh 

gksrh  

nks eku s = +½  rFkk  s = –½ nks DokaVe 

;kaf=kd pØ.k voLFkk dks n'kkZrs gS ftldh 

dksbZ ekSfyd lekur miyC/k ugha gSA 

ge ,slk lksp ldrs gS fd dsoy ,d eku 

nf{k.kkorZ pØ.k rFkk nwljk eku okekorZ 

pØ.k dks crkrk gS ¼ijUrq ,slk lR; ugh gS) 

;fn n = ,d ijek.kq esa v;qfXer 

byDVªkWuks dh la[;k 

,d ijek.kq dk dqy pØ.k = S 

 

 

uksM % ml {ks=k dks n'kkZrs gS tgkW bysDVªkWu ds ik;s tkus dh izkf;drk 'kwU; gksrh gSA  

d{kd dqy uksM = n – 1 dks.kh; uksM =  f=kT; ¼xksykdkj½ uksM  = n – – 1 

1s 1 – 1 = 0 0 (  = 0, s ds fy,) 1 –  0 – 1 = 0 

2s 2 – 1 = 1 0 (  = 0, s ds fy,) 2 –  0 – 1 = 1 

2px 2 – 1 = 1 
1 (  = 1, p ds fy,) 

yz ry uksMy ry gS 
2 –  1 – 1 = 0 

3py 3 – 1 = 2 
1 (  = 1, p ds fy,) 

xy ry uksMy ry gS 
3 – 1 – 1 = 1 

3dxy 3 – 1 = 2 
2 (  = 2, d ds fy,) 

yz & xz ry nks uksMy ry gS 
3 –  2 – 1 = 0 

3dx2–y2 3 – 1 = 2 
2 (  = 2, d ds fy,) 

 nksuks dks.kh; uksM nks uksMy ry gS 
3 –  2 – 1 = 0 

3dz2 3 – 1 = 2 
2 (  = 2, d ds fy,) 

 nksuks dks.kh; uksM nks uksMy dksu (cones) gS  
3 – 2 – 1 = 0 

uksV% ;fn dks.kh; uksM ,d ry gS rks ;g uksMy ry dgykrk gS  

     ;fn dks.kh; uksM dksu leku gS rks ;g uksMy dksu dgykrk gS  

     ukfHkd ds pkjks vksj og xksykdkj {ks=k tgkW ij bysDVªkWu ds ik;s tkus dh izkf;Drk 'kwU; gksrh gSa f=kT; uksM dgykrk gSA 

egRoiw.kZ lw=k : 

1. Kkr rRoks ds ijek.kq esa dksbZ Hkh ÅtkZ dks'k 32 bysDVªkWuks 

ls vfèkd /kkj.k ugh dj ldrk gSA 

2. fdlh d{kk dk dks.kh; laosx ¼cksj ekWMy ds vuqlkj½ =  

nh/2

3. nth eq[; ÅtkZ ry esa bysDVªkWuks dh la[;k 

=
n 1

0

2(2 1)
 



  

4.  
h

s(s 1)
2

 


d{kd dks.kh;laosx ;  tgkW, s = +
1

2
  

 mnkgj.k : 

(1) s d{kd bysDVªkWu dk d{kd dks.kh; laosx = 0, pwafd  = 0. 

(2) p-d{kd bysDVªkWu dk d{kd dks.kh; laosx  

=
h

2
2

, pwafd  = 1 

(3) d-d{kd bysDVªkWu dk d{kd dks.kh; laosx=
h

3
2

, pwafd  

= 2 

 leHkza'k d{kd (Degenerate orbital) : leku ÅtkZ okys 

leku midks'k ls lacaf/kr d{kd leHkza'k d{kd dgykrs 

gSaA pqEcdh; {ks=k dh vuqifLFkfr es leHkza'krk cuh jgrh gS 

ysfdu leHkza'krk u"V gks tkrh gS] ;fn leHkza'k d{kd 

pqEcdh; {ks=k esa jgrs gSa vFkkZr~ pqEcdh; {ks=k dh mifLFkfr 

esa leHkaz'krk u"V gks tkrh gSA  

 p-midks'k :   

   (3-leHkza'krk) 

 d-midks'k :  

   (5-leHkza'krk) 

rRoksa ds bysDVªkWfud vfHkfoU;kl ds fu;e % 

(A)  vkWQckWm fu;e (Aufbau principle) :  

 1. teZu Hkk"kk esa vkWQckm 'kCn dk vFkZ gS fuekZ.k djuk ;k 

cukukA  

 2. mPp ÅtkZ okys d{kdks ls igys de ÅtkZ okyk d{kd 

igys Hkjrs gSaA  

 3. ijek.kq esa bysDVªkWu ÅtkZ ds c<rs Øe esa (n + ) fu;e 

ls eq[; ÅtkZ ry esa Hkjs tkus pkfg,s 

 ‘n + fu;e :  

(i) og midks'k ftldk (n + )eku de çkIr gksrk gS ml 

midks'k dh ÅtkZ fuEure gksrh gSa rFkk ;g midks'k lcls 

igys Hkjk tkuk pkfg, gSA 
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 mnk-  3d: (n + ) = 3 + 2 = 5 

        4s: (n + ) = 4 + 0 = 4 

 pw¡fd, 3d d{kd dk (n + ) eku 4s d{kd ls T;knk gksrk 

gSA blfy,] 4s d{kd] 3d d{kd ls igys Hkjk tk;sxkA 

(ii)tc nks midks'kksa ds (n + )dk eku leku gS rc n ds 

U;wure eku okyk midks'k U;wure ÅtkZ j[ksxk rFkk og 

midks'k lcls igys Hkjk tk;sxkA 

 mnk-  3d: (n + ) = 3 + 2 = 5 

   4p: (n + ) = 4 + 1 = 5  
 

 nksuks (n + ) dk eku leku j[krs gS ijUrq 3d esa n dk eku 

4p dh vis{kk de gS vr% 3d, 4p ls igys Hkjk tk;sxkA 

 ÅtkZ ds c<+rs Øe esa d{kdksa dk Øe% 

 1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 
 4d < 5p < 6s < 4f < 5d < 6p < 7s.... 

 

 ;g Øe Lej.k pkVZ (Memory Map) }kjk vklkuh ls 

/;ku j[kk tk ldrk gS rhjksa dks Åij ls uhps ,d&,d 

djds vuqlj.k dhft,% 
 

 Lej.k pkVZ (Memory Map) 

  

1s

2s

3s

4s

5s

6s

2p

3p

4p

5p

6p

3d

4d 4f

5d 5f

   
 

(B)  ikmyh dk viotZu fu;e %  

 bl fu;e ds vuqlkj fdlh ijek.kq esa fdUgh nks bysDVªkWuks 

dh pkjks DokUVe la[;k, leku ugha gks ldrh gSA vFkkZr 

,d d{kd esa nks ls vf/kd bysDVªkWu ugha gks ldrs gS] 

D;ksafd rhu DokUVe la[;k, ¼eq[;] f}xa'kh o pqEcdh;½ 

leku gks ldrh gSA ijUrq prqFkZ DokUVe la[;k vyx gksrh 

gSA  

 ;fn izFke rhu DokUVe la[;k,s n = 1, = 0 rFkk m = 0 gS 

rks dsoy 2 bysDVªkWu bles bl izdkj Hkjs tk;sxsa s = –1/2 

;k s = +1/2.  

  ikWmyh fu;e }kjk lEHko ugh gS :  

 

(C)  gq.M dk vf/kdre cgqydrk dk fu;e (Hund’s 

rule) :  

 bl fu;e ds vuqlkj fdlh midks'k ds d{kd esa bysDVªkWu 

rc rd ;qfXer ugha gks ldrs tc rd fd ,d gh miLrj 

ds izR;sd d{kd esa 1 bysDVªkWu lekUrj pØ.k esa u gks 

tk,A  

 vr% çFke rhu bysDVªkWu ,d p-midks'k ds çR;sd p-d{kd 

esa ,dd ¼;k lHkh nf{k.kkorZ pØ.k ;k lHkh okekorZ pØ.k½ 

:i ls Hkjs tkrs gS rFkk fQj prqFkZ bysDVªkWu rhu ,dd 

bysDVªkWuksa esa ls fdlh ,d ds lkFk ;qXe cukrk gSA 

 gq.M fu;e }kjk lEHko : 

  

  
 

 gq.M fu;e }kjk lEHko ugh : 

  
 

uksV : iw.kZ :i ls v/kZiwfjr rFkk iw.kZiwfjr d{kd vf/kd LFkkbZ 

gksrs gSA vFkkZr~ s1, s2, p3, p6, d5, d10, f7 rFkk f14 

vfHkfoU;kl vfèkd LFkkbZ gksrs gSA  
 

 ijek.kq dk bysDVªkWfud vfHkfoU;kl :  

1. bysDVªkWuks dh Hkjh xbZ dqy la[;k] ijek.kq la[;k Z 

dgykrh gSA  

2. midks'kks dks ÅtkZ ds c<+rs Øe esa fy[ks rFkk ,d le; esa 

,d bysDVªkWu HkjsA bu fu;eks dks /;ku esa j[ks   

 ckWjksu%  B (Z = 5):  1s2 2s2 2p
x

1  

 dkcZu%  C (Z = 6):  1s2 2s2 2p
x

1 2p
y

1  

 ukbVªkstu%  N (Z = 7):  1s2 2s2 2p
x

1 2p
y

1 2p
z

1 

 vkWDlhtu%  O (Z = 8): 1s2 2s2 2p
x

2 2p
y

1 2p
z

1 

 fu;ksu%  Ne (Z = 10):  1s2 2s2 2p6  

 ,yqfefu;e%  Al (Z = 13) 1s2 2s2 2p6 3s2 3p1 

      i.e. [Ne] 3s2 3p1 

 osusfM;e:  V (Z = 23)  [Ar] 4s2 3d3 

 egRoiw.kZ viokn% vkWQckm fu;e lnSo ykxw ugh gksrk gS 

;gkW laØe.k /kkrqvks rFkk Hkkjh rRoks ds fy, dqN viokn 

gSA  

 Øksfe;e%  Cr (Z = 24)  [Ar] 4s1 3d5   

 dkWij%  Cu (Z = 29)  [Ar] 4s1 3d10  

 ;g viokn v/kZiwfjr rFkk iw.kZiwfjr midks'kks ds vfrfjDr 

LFkkf;Ro }kjk mPp :ikUrfjr ÅtkZ ;k lefefr ds  

vk/kkj ij mYys[k fd;s tk ldrs gSA  

  vk;uks dk bysDVªkWfud foU;kl :  

 

1. loZizFke mnklhu ijek.kq dk vfHkfoU;kl fy[ks 

2. bysDVªkWuks dh mfpr la[;k gVk;s ;k tksMs+  

3. /kuk;u cukus ds fy, bysDVªkWu igys mPp midks'k esa ls 

gVk;s ¼vFkkZr n  dk mPpre eku½ 

 mnkgj.k % Fe (Z = 26) [Ar] 4s2 3d6  

   Fe2+   [Ar] 3d6  

 vFkkZr 4s esa ls nks bysDVªkWu gVk;s ukfd 3d esa lsA  

   Cu (Z = 29)  [Ar] 3d10 4s1 

   Cu2+  [Ar] 3d9 4s0  

 vFkkZr igys 4s esa ls ,d bysDVªkWu gVk;s rRi'pkr 3d esa 

ls ,d bysDVªkWu gVk;saA 
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