
  

 

 

tkWu MkWYVu us 1808 esa MkWYVu dk ijek.kq fl)kUr ds uke ls fo[;kr 

viuk fl)kUr fn;kA MkWYVu ds vuqlkj] fdlh Hkh ijek.kq dks inkFkZ ds 

ml lk/kkj.k d.k ds :i esa ifjHkkf"kr fd;k tk ldrk gS tks 

jklk;fud vfHkfØ;kvksa esa Hkkx ysrk gSA vk/kqfud vuqla/kkuksa us 

fo'oluh; :i ls fl) fd;k gS] fd ijek.kq ,d vfoHkkT; d.k ugha gS] 

;g bysDVªkWuksa] izksVkWuksa rFkk U;wVªkWuksa tSls NksVs-NksVs Hkkxksa esa foHkkftr 

fd;k tk ldrk gSA ;|fi ijek.kq vR;Ur NksVk gS] fQj Hkh bldh ,d 

fuf'pr tfVy jpuk gksrh gSA vk/kqfud ijek.kq lajpuk eq[;r% jnjQksMZ 

ds ijek.kqvksa ij fd;s x;s izdh.kZu fl)kUr rFkk ÅtkZ ds DokaVhdj.k 

dh ifjdYiuk ij vk/kkfjr gS A 

ijek.kq dk la?kVu (Compositon of atom) 

 ijek.kq dh vk/kqfud lajpuk dh vk/kkjf'kyk ts-ts- FkkWelu rFkk 

jnjQksMZ us j[khA  vc ;g fo'okl fd;k tkrk gS] fd ijek.kq cgqr ls mi-

ijek.kqd d.kksa tSls bysDVªkWu] izksVkWu] U;wVªkWu] ikWthVªkWu] U;wfVªuks] ehlkWu 

vkfn ls cuk gksrk gSA bu d.kksa esa ls bysDVªkWu] izksVkWu vkSj U;wVªkWu dks ewy 

d.k dgrs gSa] vkSj vU; dks vlkekU; ewy d.k dgrs gSaA 

 bysDVªkWu  ((––11ee
oo
))  

 (1) bysDVªkWu _.kkosf'kr d.k gS] bldh [kkst ts-ts- FkkWelu 

(1897) us dh A ;s dSFkksM fdj.kksa dk la?kVd d.k gSA 

 (2) dSFkksM fdj.kksa dh [kkst fofy;e ØqDl rFkk ts-ts- FkkWelu 

(1880) us foltZu ufydk dk mi;ksx djds dhA bUgksaus cgqr de nkc 

( 210   ls )10 3 Hgmm  ij foltZu ufydk esa fo|qr /kkjk  (10,000V) 

izokfgr dhA dSFkksM ls uhys jax dh fdj.ksa fudyh ftUgsa bUgksaus dSFkksM 

fdj.ksa dgkA 

 (3) dSFkksM fdj.kksa ds xq.k 

 (i)  dSFkksM fdj.ksa ljy js[kk esa xeu djrh gSaA 

 (ii) dSFkksM fdj.ksa ;kaf=d izHkko (mechanical effect) mRié 

djrh gSaA  

 (iii) dSFkksM fdj.ksa _.kkosf'kr d.kksa ls cuh gSa] ftUgsa bysDVªkWu 

dgrs gSaA 

 

 

 

 

 

 

 

 

 

 

(iv) dSFkksM fdj.ksa izdk'k dh pky ls xfr djrh gSa (lhek 
910 
 ls 

1110 
 lseh/lsd.M ds chp) A  

 (v) dSFkksM fdj.ksa izfrnhIrh (fluorescence) mRié djrh gSaA 

 (vi) dSFkksM fdj.ksa tc fdlh oLrq ls Vdjkrh gSa] rks oLrq dh 

xfrt ÅtkZ dk LFkkukarj.k dj mldk rki c<+k nsrh gSaA 

 (vii) dSFkksM fdj.ksa tc Cu  tSls Bksl ij Vdjkrh gSa] rks 

X fdj.ksa mRié djrh gSaA  

 (viii) dSFkksM fdj.kksa esa vk;uu {kerk gksrh gS] vFkkZr~ ;s ftl xSl 

ls xqtjrh gSa mls vk;fur dj nsrh gSaA  

 (ix) dSFkksM fdj.ksa QksVksxzkfQd IysV dks izHkkfor djrh gSaA 

 (x)  ;s /kkrq dh iryh iéh esa ls xqtj tkrh gSaA 

 (xi) bu fdj.kksa dh izdf̀r foltZu ufydk esa mifLFkr dSFkksM 

ds inkFkZ rFkk xSl dh izdf̀r ij fuHkZj ugha djrh gSA 

 (xii) dSFkksM fdj.kksa dk e/m  ¼vkos'k@nzO;eku½ bysDVªkWu ds leku 

81076.1(   dwykWEc izfr xzke) gksrk gSA vFkkZr~ dSFkksM 

fdj.ksa bysDVªkWu dh /kkjk gSaA  

(xiii) vkbUlVhu ds lkisf{kdrk ds fl)kUr ds vuqlkj] xfr esa 

bysDVªkWu dk æO;eku] 

  m   

])/(1[

 )(

2cu

m




 eku æO;kks" ' dkkWubysDVª

  

tgk¡ u = bysDVªkWu dk osx] c= çdk'k dk osx 

  tc  u=c  rc xfrt bysDVªkWu dk æO;eku =. 
 

iizzkk ssVVkk WWuu  ((11HH
11
,,  HH++

,,  PP))  

(1) izksVkWu dh [kkst xksYMLVhu us dh] ;g /kukosf'kr d.k gSA ;g 

,suksM fdj.kksa dk la?kVd d.k gSA 

(2) xksYMLVhu (1886) us foltZu ufydk esa fNfnzr dSFkksM dk 

mi;ksx fd;k vkSj FkkWelu iz;ksx dks nksgjkrs gq,s ,suksM fdj.kksa ds cuus 

dk fo'ys"k.k fd;kA bu fdj.kksa dks /kukRed ;k dSuky fdj.ksa Hkh dgrs 

gSaA  

(3) ,suksM fdj.kksa ds xq.k 

 (i) ,suksM fdj.ksa ljy js[kk esa xeu djrh gSaA 

(ii) ,suksM fdj.ksa nzO;eku d.kksa ls cuh gksrh gSaA 

(iii) ,suksM fdj.ksa /kukosf'kr gSaA  

lkj.kh : 2.1 bysDVªkWu] izksVkWu vkSj U;wVªku ds nzO;eku] vkos’k vkSj fof’k"V vkos’k dh rqyuk 
 

fu;rkadksa ds uke bdkbZ bysDVªkWu (e) çksVªkWu (p) U;wVªkWu (n) 

 

nzO;eku (m) 

Amu 

Kg 

lkisf{kd 

0.000546 

9.109 × 10–31 

1/1837 

1.00728 

1.673 × 10–27 

1 

1.00899 

1.675 × 10–27 

1 

 

vkos'k (e) 

 

dwykWEc (C) 

Esu 

lkisf{kd 

– 1.602 × 10–19 

– 4.8 × 10–10 

– 1 

+1.602 × 10–19 

+4.8 × 10–10 

+1 

'kwU; 

'kwU;  

'kwU;  

fof'k"V vkos’k (e/m) C/g 1.76 × 108 9.58 × 104 'kwU; 

ijek.kq lajpuk  (ATOMIC STRUCTURE)  
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?kuRo xzke / cc 171017.2   1410114.1   14105.1   

  ijek.kq nzO;eku bdkbZ (amu) dkcZu ijek.kq 
12

6 C  ds nzO;eku dk 1/12  Hkkx gksrh gS] vFkkZr~ kg2710660.1  . 

 

(iv) ,suksM fdj.ksa cká pqEcdh; {ks= }kjk fo{ksfir gksrh gSaA  

(v) ,uksM fdj.ksa QksVksxzkfQd IysV dks Hkh izHkkfor djrh gSaA 

(vi) bu fdj.kksa dk e/m  vuqikr bysDVªkWu ls de gksrk gSA 

(vii) dSFkksM fdj.kksa ls fHké] budk e/m eku uyh esa mifLFkr xSl 

dh izdf̀r ij fuHkZj djrk gSA ;g vf/kdre gksrk gS] tcfd uyh esa 

mifLFkr xSl gkbMªkstu gksrh gSA  

(viii) ;s fdj.ksa ZnS insZ ij izdk'k dh ped mRié djrh gSaA  

UU;;wwVVªªkk WWuu     ((oonn
11
,,  NN))  

 (1) U;wVªkWu dh [kkst tsEl pSMfod (1932) us fuEufyf[kr 

ukfHkdh; vfHkfØ;k ds vuqlkj dh] 

 
112

6
4

2
9

4 nCHeBe o  

  ;k 114
7

4
2

11
5 nNHeB o  

 (2) U;wVªkWu ,d vLFkkbZ d.k gSA bldk fuEu izdkj ls {k; gksrk 

gS] 

 
uksahUVhU ķwVª,kWubysDVªçksVksukWuU ķwVª

0
0

 

0
1

1
1

1
0   eHn  

ijek.kq la[;k] nzO;eku la[;k rFkk ijekf.od iztkfr;k¡ 

(Atomic number, mass number and atomic species) 

(1) ijek.kq la[;k ;k ukfHkdh; vkos'k (Atomic number or 

Nuclear charge) 

(i) ijek.kq ds ukfHkd esa mifLFkr izksVkWuksa dh la[;k dks ijek.kq 

Øaekd (Z) dgrs gSa A 

(ii) bls ekslys us fuEu izdkj ls Kkr fd;k, 

 )( bZa   ;k abaZ   

 tgk¡,   X  fdj.kksa dh vkòfÙk 

Z= /kkrq dk ijek.kq Øekad] a rFkk b fLFkjkad gSaA 

(iii) ijek.kq la[;k )(Z  = ukfHkd ij /kukos'kksa dh la[;k = ukfHkd esa 

izksVkWuksa dh la[;k = mnklhu ijek.kq esa bysDVªkWuksa dh la[;k  

(iv) nks fHké /kkrqvksa dk ijek.kq Øekad leku ughaa gks ldrk gSA 

(2) nzO;eku la[;k (Mass number) 

nzO;eku la[;k (A) = izksVkWUl dh la[;k + U;wVªkWUl dh la[;k  

  ;k U;wVªkWUl dh la[;k = A – Z 

(i) nzO;eku la[;k iw.kZ la[;k ugha gksrh gSA 

(ii) ,d rRo X dk ijek.kq ftldh ijek.kq la[;k (Z) rFkk 

nzO;eku la[;k (A) gS] fuEu ladsr }kjk iznf'kZr fd;k tkrk gS], 
A

Z X   

lkj.kh  : 2.3 fofHkUu izdkj dh ijekf.od iztkfr;k¡ 

ijekf.od iztkfr;k¡ lekurk;sa vlekurk;sa mnkgj.k 

leLFkkfud (Isotopes) 

(Soddy) 

(i) ijek.kq la[;k (Z) 

(ii) izksVkWu la[;k 

(iii) bysDVªkWu la[;k 

(iv) bysDVªksfud foU;kl 

(v) jklk;fud xq.k 

(vi) vkorZ lkj.kh esa LFkku 

(i) nzO;eku la[;k  (A) 

(ii) U;wVªkWuksa dh la[;k 

(iii) HkkSfrd xq.k 

(i) HHH 3
1

2
1

1
1 ,,  

(ii) OOO 18
8

17
8

16
8 ,,  

(iii) ClCl 37
17

35
17 ,  

 

leHkkjh  

(Isobars)  

(i) nzO;eku la[;k (A) 

(ii) U;wfDy;kWu la[;k 

(i) ijek.kq la[;k (Z) 

(ii) izksVkWu] bysDVªkWu o U;wVªkWu la[;k  

(iii) bysDVªksfud foU;kl 

(iv) jklk;fud xq.k 

(v) vkorZ lkj.kh esa LFkku 

(i) CaKAr 40
20

40
19

40
18 ,,  

(ii) BaXeTe 130
56

130
54

130
52 ,,  

leU;wVªkWfud  

(Isotones ) 

 U;wVªkWuksa dh la[;k (i) ijek.kq la[;k 

(ii) nzO;eku la[;k] izksVkWu rFkk 

bysDVªkWu 

(iii) bysDVªkWfud foU;kl 

(iv) HkkSfrd o jklk;fud xq.k  

(v) vkorZ lkj.kh esa LFkku 

(i) SPSi 32
16

31
15

30
14 ,,  

(ii) CaK 40
20

39
19 ,  

(iii) HeH 4
2

3
1 ,  

(iv) NC 14
7

13
6 ,  

vkblksMk;Qj 

(Isodiaphers ) 

leLFkkfud la[;k 

(N – Z) ;k (A – 2Z) 

(i) ijek.kq la[;k] nzO;eku la[;k] 

bysDVªkWu] izksVkWu o U;wVªkWu 

(ii) HkkSfrd o jklk;fud xq.k 

(i)
231

90
235

92 , ThU  

(ii) 
19

9
39

19 , FK  

(iii) 
55

24
65

29 , CrCu  

lebysDVªkWfud 

(Isoelectronic) 

(i) bysDVªkWu la[;k 

(ii) bysDVªkWfud foU;kl 

ijek.kq la[;k] nzO;eku la[;k rFkk 

f=T;k;sa 

(i) )22(,, 22
 eCNOCOON  

1s  

Z 

Fig. 2.1 
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(ii) )14(,, 2
 eNCNCO  

(iii) )2(,,, 2  eBeLiHeH  

(iv) )18(,,,, 223  eCaandKArClSP  

vkblksLVj 

(Isosters) 

(i) ijek.kqvksa dh la[;k 

(ii) bysDVªkWu la[;k  

(iii) HkkSfrd o jklk;fud xq.k 

 (i) 2N  ,oa CO  

(ii) 2CO  ,oa ON 2  

(iii) HCl  ,oa 2F  

(iv) CaO  ,oa MgS  

(v) 66 HC  ,oa 633 HNB  
 

fo|qr pqEcdh; rjaxsa (Electromagnetic radiations) 

 (1) lk/kkj.k izdk'k]  fdj.ksa]  fdj.ksa vkfn fo|qr pqEcdh; 

rjaxsa dgykrh gSa D;ksafd bl izdkj dh rjaxsa fdlh] pqEcdh; {ks= esa 

vkosf'kr bdkbZ ds ?kw.kZu }kjk ;k fo|qr {ks= esa pqEcd ds }kjk mRié dh 

tk ldrh gSaA fo|qr pqEcdh; rjaxksa esa rjaxksa dh fo'ks"krk;sa gksrh gSa] rFkk 

buds izlkj.k ds fy;s fdlh ek/;e dh vko';drk ugha gksrh A 

 (2) ............... (Characteristics) 

 (i) lHkh fo|qrpqEcdh; fofdj.k çdk'k ds osx ls pyrh gSaA 

 (ii) buesa fo|qr vkSj pqEcdh; {ks=ksa ds ?kVd gksrs gSa tks 

,d&nwljs dh yEccr~ fn'kk esa nksyu djrs gSa ,oa ml fn'kk ds yEccr~ 

gksrs gSa ftlesa rjax xfr djrh gSaA  

 (3) izR;sd rjax dh fuEufyf[kr ik¡p fo'ks"krk,¡ gksrh gSa] 

 (i) rjaxnS/;Z (Wavelength) : nks Øekxr mrkjksa ;k p<+ko ds chp  

dh nwjh rjaxnS/;Z dgykrh gSA ;g   }kjk fu:fir dh tkrh gS] rFkk 

lseh- (cm) uSuksehVj (nm) ;k ,saxLVªkWe (Å) bdkb;ksa esa    

81 10101(   nmÅ  ls-eh- 
1010  eh- ) O;Dr dh tkrh gSA ;g 

n'̀; izdk'k dh fdj.k ds jax dks Kkr djrh gSaA  

 

 

 

 

 

 

 

 mcmÅ 108 10101   ; mcm 64 10101   ; 

 mcmnm 97 10101   ; nmÅcm 748 1010101    

  

(ii) vkof̀Ùk (Frequency) : fdlh rjax }kjk ,d fn;s gq, fcUnq ls 1  

lsd.M esa xqtjus dh la[;k rjax dh vkòfÙk dgykrh gSA ;g  ¼U;w½ 

}kjk fu:fir dh tkrh gS] rFkk pDdj izfr lsd.M (cps) ;k gV~tZ (Hz) 

bdkb;ksa )11( cpsHz   esa O;Dr dh tkrh gSA fdlh rjax dh vkof̀Ùk 

bldh rjaxnS/;Z dh O;qRØekuqikrh gksrh gS] vFkkZr~  

  ,d lsd.M esa r; dh x;h nwjh = osx =c  

  



c

  

 (iii) osx (Velocity) : ,d lsd.M esa rjax }kjk r; dh x;h nwjh 

bldk osx dgykrh gSA ;g „c‟ }kjk fu:fir fd;k tkrk gSA xf.krh; 

#i ls] 
10103  lseh / lsd.M 

  10103 c  lseh / lsd.M 

 lHkh izdkj dh fo|qr pqEcdh; rjaxs ,dleku osx vFkkZr~ 

10103   lseh lsd.M
–1, 3×108 eh lsd.M

–1 ;k 186,000 ehy lsd.M
–1 ls 

vUrfj{k ls xqtjrh gSaA fHké izdkj dh rjaxksa dh rjaxnS/;Z fHké gksrh gSa] 

rFkk blfy;s vko`fÙk Hkh fHké gksrh gSA 

 (iv) rjax la[;k (Wave number) : ;g rjaxnS/;Z dh izfr ls-eh- 

la[;k ds :i esa ifjHkkf"kr dh tkrh gS rFkk ls-eh- esa O;Dr dh tkus 

okyh rjaxnS/;Z ds O;qRØe ds leku gksrh gSA ;g  (nu bar) }kjk 

fu:fir dh tkrh gS] rFkk lseh
–1
 esa O;Dr dh tkrh gSA 

 



1

  

 (v) vk;ke (Amplitude) : ;g fdlh rjax ds p<+ko dh Å¡pkbZ 

rFkk mrkj dh xgjkbZ gS rFkk „A‟ }kjk fu:fir fd;k tkrk gSA ;g 

izdk'k dh fdj.k dh rhozrk ;k pedhysiu dks Kkr djrk gSA 

 fofHké izdkj dh fo|qr pqEcdh; rjaxksa dh mudh c<+rh gqbZ ¼;k 

?kVrh gqbZ½ rjaxnS/;ksZa ¼;k vkof̀Ùk;ksa½ ds Øe esa O;oLFkk fo|qr pqEcdh; 

LisDVªe dgykrh gSA 

lkj.kh  : 2.4 

uke rjaxnS/;Z (Å) vkof̀r (Hz) 

jsfM;ksa rjaxsa 714 103103   95 101101   

ekbØks rjaxsa 67 106103   119 105101   

vojDr rjaxsa 

(IR) 
7600106 6   1611 1095.3105   

n’̀; 38007600   1416 109.71095.3   

ijkcSxuh rjaxsa 

(UV) 

1503800   1614 102107.9   

X-rjaxsa 1.0150   1916 103102   

 rjaxsa 01.01.0   2019 103103   

dkWfLed rjaxsa 0.01- zero  20103 vuar 

ijekf.od LisDVªe & gkbMªkstu LisDVªe  

(Atomic spectrum-Hydrogen spectrum) 

  iijjeekk ff..oodd  LLii ssDDVV ªªee   ((AAttoommiicc  ssppeeccttrruumm))   

 LisDVªe QksVksxzkfQd insZ ij mRié gksus okyk og izHkko gS] tks 

fo'ks"k rjaxnS/;Z dh fdj.kksa dks fizTe ;k foorZd tkyh ds }kjk fo'ysf"kr 

djus ij iSnk gksrk gS ;g mRltZu rFkk vo'kks"k.k izdkj dk gksrk gSA 

 mRltZu ds çdkj  

rjax nS/;Z Jax 

ÅtkZ 

 xrZ 

dEiUu 

L=ksr 

Fig. 2.2 
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 (1) mRltZu LisDVªe : mRlftZr fdj.kksa }kjk mRié LisDVªe 

mRltZu LisDVªe dgykrk gSA ;g LisDVªe ml mRlftZr fdj.k ds 

vuq:i gksrk gS ¼ÅtkZ eqä gksrh gS½ tc ,d mÙksftr bysDVªkWu viuh 

fuEu voLFkk esa okil vk tkrk gSA mRltZu LisDVªe nks izdkjksa dk gksrk 

gSA  

 (i) lrr~ LisDVªe % ;g LisDVªe fHké rjaxnS/;ksZ ds vuq:i fdj.kksa 

dh lrr~ ifÍ;ksa ls cuk gksrk gSA 

 (ii) jSf[kd ;k ijek.kq LisDVªe % fo'ks"k rjaxnS/;Z ds vuq:i js[kkvksa 

dh Jsf.k;ksa ls cuk LisDVªe jSf[kd LisDVªe dgykrk gSA 

 (2) vo'kks"k.k LisDVªe : vo'kksf"kr fdj.kksa }kjk cuk LisDVªe 

vo'kks"k.k LisDVªe dgykrk gSA 

  ggkkbbMM ªª kk ssttuu  LLii ssDDVV ªªee   ((HHyyddrrooggeenn  ssppeecctt rruumm))   

 (1) gkbMªkstu LisDVªe jSf[kd mRltZu LisDVªe vkSj ijek.kq 

mRltZu LisDVªe dk mnkgj.k gSA 

 (2) ;fn foltZu uyh esa gkbMªkstu xSl ysdj fuEu nkc ds 

vUrxZr mlesa ls fo|qr foltZu xqtkjk tk;s rFkk mRlftZr ¼yky jax½ 

fdj.k dk LisDVªksxzkQ dh lgk;rk ls fo'ys"k.k fd;k tk;s rks ,UV  

n'̀; rFkk IR  {ks=ksa esa rhoz js[kkvksa dh Jsf.k;ksa ls cuk LisDVªe ik;k 

tkrk gSA js[kkvksa dh ;g Jsf.k;k¡ gkbMªkstu dk jSf[kd ;k ijek.kq 

LisDVªe dgykrh gSaA n'̀; {ks= esa js[kk;sa QksVksxzkfQd insZ ij izR;{k ns[kh 

tk ldrh gSa A 

 (3) ;g çdk'k fofHkUu foyfxr rhoz js[kkvksa dk vlrr~ jS[kh; 

o.kZØe n'kkZrk gSA  

 (4) LisDVªe dh izR;sd js[kk fuf'pr rjaxnS/;Z ds izdk'k ds 

vuq:i gksrh gSA lEiw.kZ LisDVªe js[kkvksa dk cuk gksrk gS] izR;sd Js.kh dks 

mlds [kkstdrkZ ds uke ij uke fn;k x;k gSA 

 (5) fofHké H js[kkvksa dh rjaxnS/;Z fudkyus ds fy;s fjV~t us 

fuEufyf[kr lw= fn;kA 
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






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2
2

2
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
  

 tgk¡ R ,d fu;rkad gS] ftls fjMcxZ fu;rkad dgrs gSa] bldk 

eku 109, 678 lseh
1  gSA   

FkkWelu ekWMy (Thomson's model) 
 

(1) FkkWelu ds vuqlkj bysDVªkWu /ku vkos'k esa bl izdkj /kals 

gq, gSa tSls rjcwt esa cht /kals jgrs gSaA 

 

 

 

 
 

 

 

(2) FkkWelu ekWMy ijek.kq LiSDVªe dh mRifÙk dh O;k[;k djus esa 

vlQy jgkA blds }kjk jnjQksMZ ds  &d.k izdh.kZu iz;ksx dks ugha 

le>k;k tk ldrkA 

jnjQksMZ dk ukfHkdh; ekWMy 

(Rutherford's nuclear model) 
 

 (1) jnjQksMZ us rhoz osx okys /kukosf'kr  d.kksa dh ijek.kqvksa 

ij ceckjh }kjk vusd iz;ksx fd;sA mUgksusa Lo.kZ dh iryh iéh ij 

jsfM;e ls fudyus okys  d.kksa }kjk ceckjh dh rFkk izsf{kr fd;k fd] 

(i) vf/kdka'k  d.k lh/kh js[kk esa xeu djrs gSaA 

(ii) dqN] tks ijek.kq ds dsUnz ds vR;f/kd ikl ls xqtjrs gSa] 

vius iFk ls cM+s dks.kksa ij foofrZr gks tkrs gSaA 

(iii) cgqr de okil ykSV tkrs gSaA  

  

 

 

 

 

 
 

(2) mijksDr izs{k.kksa ls bUgksaus fu"d"kZ fudkyk fd] ijek.kq nks 

Hkkxksa ls feydj cuk gksrk gS] 

(i) ukfHkd (Nucleus) % ;g ijek.kq dk /kukosf'kr NksVk Hkkx gSA 

;g dsUnz ij fLFkr gksrk gS rFkk blesa ijek.kq dk yxHkx lEiw.kZ Hkkj 

lafpr jgrk gSA 

(ii) cká ukfHkdh; Hkkx (Extra nuclear part) % ;g ijek.kq dk 

fjDr Hkkx gSA bl Hkkx esa bysDVªkWu ,d fuf'pr iFk esa cgqr mPp osx 

ls xfr djrs gSaA ;g ekWMy lkSj ra= ds leku gSA 

(3) ukfHkd ds xq.k (Properties of the nucleus) 

(i) ukfHkd NksVk] Hkkjh] ijek.kq dk /kukosf'kr Hkkx gS] rFkk ijek.kq 

ds dsUnz esa fLFkr gksrk gSA 

(ii) ijek.kq dk dqy /ku vkos'k o yxHkx leLr nzO;eku ijek.kq 

ds dsUnz esa ,d vfr lw{e Hkkx esa lafpr jgrk gSA 

(iii) ukfHkd esa U;wVªkWu rFkk izksVkWu mifLFkr gksrs gSa] blfy;s bu d.kksa 

ds laxBu dks U;wfDy;kWu dgrs gSaA 

 (iv) ukfHkd dk vkdkj QehZ esa ukirs gSaA (1 QehZ = 10–13 lseh). 

(v) ukfHkd dh f=T;k 
13105.1   lseh ls 13105.6   lseh dh 

dksfV dh gksrh gS] vFkkZr~ 5.1  ls 5.6  QehZA lkekU;r% ukfHkd dh f=T;k  ( )nr  

fuEu lEcU/k }kjk nh tkrh gS] 

 
3/113 )104.1( Acmrr on  

  

;g iznf'kZr djrk gS] fd ukfHkd] ijek.kq ds dqy vkdkj dk  510 
 

lseh  gksrk gSA  

(vi) ukfHkd dk vk;ru yxHkx 
3910 

 lseh
3  gksrk gS] vkSj ijek.kq dk 

2410   lseh 3
] vFkkZr~] ijek.kq dk vk;ru ukfHkd ds vk;ru dk  1510   xquk 

gksrk gSA  

 (vii) ukfHkd dk ?kuRo 
1510 xzke lseh

3  ;k 810  Vu lseh 3
 ;k 

1210  fd-xzk / lhlh dh dksfV dk gksrk gSA ;fn U;wfDy;l xksykdkj gS] rc   

?kuRo = 
  ru vk;ukfHkd dk

eku nzO;ukfHkd dk
 

323

3

4
10023.6 r

k la[;ekunzO;
 

(4) jnjQksMZ ekWMy ds nks"k (Draw backs of rutherford's model) 

(i) eSDloSy ds fo|qr xfrdh (Electrodynamics) fl)kUr ds  

vuqlkj “,d xfr'khy fo|qr vkosf'kr d.k fujUrj ÅtkZ dk mRltZu djrk 

jgrk gS] ftlls mldh ÅtkZ yxkrkj de gksrh tkrh gSA” bl fl)kUr ls ;g 

fu"d"kZ fudkyk tk ldrk gS fd ukfHkd dh ifjØek djrk gqvk bysDVªkWu 

/kukosf'kr xksyk 

leku #i ls /kals 

bysDVªkWu 

– 

– 

– 

– 
– 

– 

+ + 

+ 

+ 

+ 

+ 

+ 

lEiw.kZ xksys ij QSyk gqvk /kukos'k 

Fig. 2.3 

-fdj.ksa 

+ve ukfHkd 

ZnS iVy 

fopfyr  

-d.k 

Fig. 2.4 
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yxkrkj ÅtkZ dk mRltZu djsxk ftlls mldh ÅtkZ de gksrh pyh tk;sxhA 

blds QyLo:i bysDVªkWu d{kk dh f=T;k yxkrkj de gksrh jgsxh vkSj var esa 

bysDVªkWu ukfHkd esa fxj iM+sxkA  

(ii) ;g ekWMy ijek.kqvksa ds js[kh; LisDVªe dh O;k[;k djus esa vlQy 

jgkA   

Iykad dk DokaVe fl)kUr (Planks quantum theory) 

Cysd ckWMh tc xeZ gksrh gS rc ;g fofHkUu rjaxnS/;Z ;k vkòfr ds 

Å"eh; fofdj.k mRlftZr djrh gSA bu fofdj.kksa dks le>kus ds fy;s esDl 

Iykad us ,d fl)kUr fn;k tks Iykad DokUVe fl)kUr dgykrk gSA 

 (i) fofdfjr ÅtkZ lrr~ :i ls mRlftZr ;k vo'kksf"kr ugha gksrh gS] 

;g vlrr~ :i ls NksVs&NksVs ÅtkZ ds iSdsV ds :i esa mRlftZr ;k vo'kksf"kr 

gksrh gS] ,sls izR;sd iSdsV dks DokaVe dgrs gSaA izdk'k ds fy;s DokaVe ÅtkZ dks 

QksVksu dgrs gSaA 

(ii) izR;sd DokaVe dh ÅtkZ fofdj.k dh vkòfÙk )(  ds lh/ks 

lekuqikrh gksrh gS] vFkkZr~  

 E  ;k 


hc
hvE   

tgk¡] h  Iykad fu;rkad = 6.62×10–27 vxZ lsd.M ;k 

341062.6  twy lsd.M 

(iii) ,d oLrq }kjk vo'kksf"kr ;k mRlftZr ÅtkZ dh dqy ek=k 

dqN iw.kZ Dok.Ve la[;k gksxhA blhfy, ,nhE  tgk¡ n  ,d iw.kkZad 

gSA 

çdk'k oS|qr çHkko (Photo-electric effect) 

(1) tc ,d mPp vkof̀r dk izdk’k fdj.k iqat 'kwU; (vacant) esa 

fdlh /kkfRod lrg ls Vdjkrk gS rks ml lrg ls bysDVªkWu fudyrs 

gSaA ;g çfØ;k çdk'k oS|qr çHkko (photoelectric effect) dgykrh gS rFkk 

bl fØ;k esa fudyus okys bysDVªkWu çdk'kh; bysDVªkWu dgykrs gSaA 

çdk'kh; bysDVªkWu ls lacaf/kr /kkjk (current) dks çdk'kh; oS|qr /kkjk 

dgrs gSaA 

(2) lHkh vkof̀Ùk dk çdk'k /kkfRod lrg ls bysDVªkWu+ mRlftZr 

djus esa leFkZ ugha gksrk gSA blds fy;s U;wure vkof̀Ùk ftls nsgyh 

vko`fÙk (threshold frequency) dgrs gSa dh vko';drk gksrh gSA çdk'kh; 

bysDVªkWu dh xfrt ÅtkZ vkifrr fdj.kksa dh vkòfÙk ds lkFk c<+rh gSA 

;fn ;g vkof̀Ùk ,d U;wure vad rd de gks tkrh gS ¼nsgyh vkof̀Ùk 

0 ½ rc ,d Hkh bysDVªkWu mRlftZr ugha gksrkA  

(3) vkifrr fdj.kksa ds osx c<+us ls QksVks bysDVªkWu dh ÅtkZ ugha 

c<+rh gSA ;g dsoy bysDVªkWu mRltZu dh xfr dks c<+krk gSA 

(4) fudyus okys çdk'kh; bysDVªkWuksa dh la[;k vkifrr gksus 

okys fofdj.kksa dh rhozrk ds lekuqikrh gksrh gSA 

(5) vkbUlVhu dh çdk'kh; oS|qr çHkko lehdj.k bl izdkj gS] 

fudyus okys bysDVªkWuksa dh vf/kdre xfrt ÅtkZ  

        ¾ vo'kksf"kr ÅtkZ & nsgyh ÅtkZ   

 









0

0
2
max

11

2

1


 hchhmv  

 tgk¡] 0  vkSj 0  Øe'k% nsgyh vkof̀Ùk vksj nsgyh rjaxnS/;Z gSaA 

cksgj dk ijek.kq ekWMy (Bohr's atomic model) 

cksgj us ijek.kq ds jnjQksMZ ekWMy ds vko';d fcUnqvksa dks 

cuk;s j[kkA gkyk¡fd ijek.kqvksa dh LFkkf;Rork ds lanHkZ ds fy;s mlus 

fLFkj d{kdksa dh ifjdYiuk çLrkfor dh FkhA cksgj dh ekU;rk;sa gSaA 

 (1) ,d ijek.kq esa /kukosf'kr ukfHkd gksrk gS tks ijek.kq ds 

yxHkx iw.kZ æO;eku ds fy;s mÙkjnk;h gksrk gSA  

(2) bysDVªkWu ukfHkd ds pkjksa vksj fuf'pr f=T;k okys o`Ùkh; 

d{kdksa dh ifjØek djrk gSA 

(3) d{kd og gksrs gSa ftuds fy;s bysDVªkWu dk dks.kh; laosx 

2/h dk iw.kZ xq.ku gksrk gS tgkW h  Iykad fu;rkad gSA ;fn ,r  f=T;k 

ds d{kd esa bysDVªkWu dk osx v  gS rFkk æO;eku m  gS] rc  

2

nh
mvrL  ; 1n , 2, 3, ……  

tgk¡ L  d{kdh; dks.kh; laosx gS ,oa n  d{kdksa dh la[;k gSA 

iw.kkZad n  eq[; DokUVe la[;k dgykrh gSA ;g lehdj.k cksgj 

DokUVhdr̀ ekU;rk dgykrk gSA 

(4) tc bysDVªkWu o`Ùkh; d{kdksa esa ?kwerk gS rks og uk rks ÅtkZ 

mRlftZr djrk gS uk gh ÅtkZ [kksrk gSA ,sls d{kdksa dks fLFkj d{kd 

dgrs gSaA bl rjg ls cksgj us jnjQksMZ dh ijek.kq dh LFkkf;Rork dh 

leL;k dks [kRe dj fn;k A ukfHkd ls ÅtkZ Lrj dh nwjh ftruh 

vf/kd gksxh mlds lkFk tqM+h ÅtkZ mruh gh vf/kd gksxhA fofHkUu 

ÅtkZ Lrj lkaf[;r fd;s tkrs gSaA 1,2,3,4 .. ,oa ,,,, NMLK …. bR;kfn 

dgykrs gSaA 

(5) ewyr% ,d bysDVªkWu fu;r fLFkj voLFkk ;k d{kd esa lrr~ 

?kwerk gSA ijek.kq dh ;g voLFkk ewy voLFkk dgykrh gSA tc bysDVªkWu 

dks ÅtkZ nh tkrh gS rks ;g mPp ÅtkZ Lrj ij igq¡p tkrk gS vkSj ;g 

voLFkk mRrsftr voLFkk dgykrh gSA tc bysDVªkWu mPp ls fuEu ÅtkZ 

Lrj ij vkrk gS rks ÅtkZ mRlftZr gksrh gSA 

 cksgj fl)kUr ds ykHk ,oa vuqç;ksx 

(i) cksgj dk fl)kUr larq"VhiwoZd] ,d bysDVªkWu okyh Lih'kht 

(species) tSls & gkbMªkstu ijek.kq] 
 2, LiHe vkfn ds LisDVªe dh 

O;k[;k djrk gSA 

(ii) cksgj ds vkWfcZV dh f+=T;k dh x.kuk : cksgj ds vuqlkj] 

vkWfcZV dh f=T;k ftlesa bysDVªkWu ?kwe jgs gSa] 

Z

n

kme

h
rn

2

22

2

.
4 














 

 tgk¡] n  vkWfcZV la[;k] m  nzO;eku la[;k ,]101.9[ 31
-xzk-fd

  

e  bysDVªkWu ij vkos'k ]106.1[ 19 , Z  rRo dk ijek.kq Øekad] 

k = dwykWfEcd fLFkjkad ]109[ 229  cNm  

m,e,k,h, dk eku j[kus ij] 

   Å
Z

n
rn 529.0

2

 ;k 0529.0
2


Z

n
rn usuks ehVj 

(iii) bysDVªkWu ds osx dh x.kuk 

2/1
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,
2
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(iv) cksgj vkWfcZV esa bysDVªkWu dh ÅtkZ dh x.kuk 

bysDVªkWu dh dqy ÅtkZ = bysDVªkWu dh  K.E. + P.E. 

r

kZe

r

kZe

r

kZe

22

222

  

 r dk eku çfrLFkkfir djus ij 
22

24222

hn

kemZ
E


  

 tgk¡] n=1, 2, 3……….   

m, e, k, h vkSj   dk eku j[kus ij 

2

2
12108.21

n

Z
E  

 vxZ çfr ijek.kq 

   
2

2
19108.21

n

Z
   twy çfr ijek.kq 7101 J( vxZ)

 eV
n

Z
E

2

2

6.13   çfr ijek.kq )101.6(1eV 19 J-  

   
2

2

6.13
n

Z
  fdyks dSyksjh / eksy (1 cal = 4.18J)  

vFkok  2

2

1312
Z

n


 fdyks twy eksy

1  

tc ,d bysDVªkWu cká vkWfcZV ¼mPp ÅtkZ½ 2n  ls vUr% vkWfcZV 

(fuEu ÅtkZ) ,1n esa dwnrk gS] rc fofdj.k ds :i esa ÅtkZ mRlftZr 

gksrh gS] ftls çnf'kZr djrs gSa   
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


1

 ,
hc

E
   
















2
2

2
1

3

2422 112

nnch

Zmek
 

bls ,sls Hkh çnf'kZr dj ldrs gSa] 



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tgk¡, 

3

4222

ch

mek
R


 ; R fjMcxZ fu;arkd 

gS bldk eku 109678  lseh
1  gksrk gS A   

 mijksDr vfHkfØ;k esa _.kkRed fpUg n'kkZrk gS fd bysDVªkWu ,oa 

ukfHkd ,d cUn rU= fufeZr djrs gSa vFkkZr~ bysDVªkWu ukfHkd dh rjQ 

vkdf"kZr gksrk gSA bl çdkj] ;fn bysDVªkWu dks ukfHkd ls nwj ys tk;k 

tk;s rks ÅtkZ çokfgr djuh iMs+xhA 1n  d{kd esa bysDVªkWu dh ÅtkZ 

ewy voLFkk ÅtkZ dgykrh gS] vkSj 2n  d{kd esa ;g çFke mRrsftr 

voLFkk ÅtkZ dgykrh gSA tc n  rc 0E  tks vk;uhdr̀ 

ijek.kq ds laxr gksrh gS vFkkZr~ bysDVªkWu vkSj ukfHkd vuarh; i`Fkd gksrs 

gSa 
  eHH  ¼vk;uhdj.k½A 

 (6) DokaVhdj.k ds fy, LisDVªy çek.k (Spectral evidence for 

quantisation) (cksgj ijek.kq ekWMy ds vk/kkj ij gkbMªkstu LisDVªe dh 

O;k[;k ) 

 (i) bysDVªkaWu tc dks’kksa dks ifjofrZr djrk gS] rc mRltZu ;k 

vo’kks"k.k o.kZØe izkIr gksrk gS ftls QksVksxzkfQd IysV ij ns[kk tkrk gS 

A gkbMªkstu dk izdk’kh; o.kZØe fuEu izdkj dh js[kkvksa ls feydj cuk 

gksrk gSA ykbeu Js.kh, ckej Js.kh, ik’pu Js.kh, czSdsV Js.kh, Qq.M Js.kh 

vkSj gsEÝh Js.khA 

 (ii) fofHkUu H-ykbu dh rjaxnS/;Z fudkyus ds fy, fjV~t us 

fuEufyf[kr lehdj.k fn;k] 
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
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
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
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2
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111
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c
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  

 tgk¡] Z = ijek.kq Øekad] R = 
3

422

ch

me
 fjMcxZ fu;rkad  

  bldk lS)kfUrd eku = 109,737 ls-eh-
–1  

  bldk çk;ksfxd eku = 581.677,109 ls-eh-
–1 

  lS)kfUrd vkSj çk;ksfxd eku ds chp ;g vn~Hkqr lacaa/k] 

cksgj ekWMy dh vPNh miyfC/k gSA 

(iii) ;|fi H-ijek.kq dsoy ,d bysDVªkWu dk cuk gksrk gS] fQj 

Hkh blds LisDVªe esa cgqr lh js[kk,¡ fn[krh gSa] 

(iv) gkbMªkstu dh egRoiw.kZ LisDVªy Jsf.k;ksa dk rqyukRed 

v/;;u] rkfydk esa fn;k x;k gS  

 (v) ;fn ,d bysDVªkWu nth  
mÙksftr voLFkk ls fofHkUu ÅtkZ Lrj 

dks vkrk gS] rc vf/kdre çkIr gksus okyh LisDVªy js[kk,¡ gksxh 
2

)1( nn
 

tgk¡ n= eq[; Dok.Ve la[;k    

;fn n=6 rc LisDVªy ykbuksa dh dqy la[;k 

     = 15
2

30

2

)16(6



 

 (vi) cksgj fl)kUr gkbMªkstu ijek.kq dh LisDVªy js[kkvksa ds L=ksr 

dh lgh O;k[;k djrk gSA 

 (7) cksgj ds ijek.kq ekWMy dh dfe;k¡ (Failure of Bohr 

model) 

(i) ;g ekWMy ,d ls vf/kd bysDVªkWu okys rRoksa dh O;k[;k ugha 

dj ldrk gSA dsoy ,d bysDVªkWu Lis'kht tSls gkbMªkstu ijek.kq] 

1He  vk;u] 
2Li  vk;u 

3Be  vk;u vkfn dh gh O;k[;k dj 

ldrk gSA ;g cgq bysDVªkWuh; ijek.kq dh O;k[;k djus esa vlQy  

jgkA  

 (ii) ;g fl)kUr dsoy ijek.kq esa o`Ùkkdkj d{kksa dh gh O;k[;k 

dj ldrk gS] nh?kZ o`Ùkkdkj (Elliptical) d{kksa dh ughaA 

 (iii) pqEcdh; {ks= esa LisDVªeh js[kkvksa dk vkSj eghu js[kkvksa esa 

foHkktu] ftls thesu çHkko (Zeeman effect) dgrs gSa] dks le>kus esa 

;g vlQy jgkA 

(iv) fo|qr {ks= esa LisDVªeh js[kkvksa dk vkSj eghu js[kkvksa esa 

foHkktu] ftls LVkdZ çHkko (Stark effect) dgrs gSa] dks le>kus easa 

vlQy jgkA 

 (v) ;g gkbtsucxZ ds vfuf'prrk ds fl)kUr dh O;k[;k Hkh ugha 

dj ldk rFkk blds }kjk rRoksa ds oxhZdj.k o muds xq.kksa esa vkofrZrk 

dks dksbZ vk/kkj ugha fn;k tk ldkA 

 (vi) bl fl)kUr }kjk LisDVªe dh lw{e lajpuk dh O;k[;k o 

LisDVªe dh js[kkvksa dh rhozrk (Intensity) dh x.kuk ugha dh tk ldrhA

lkj.kh : 2.5 
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Øekad LisDVªy Js.kh {ks= ftlesa 

ik;h tkrh gS 

laØe.k 

12 nn   Rnn

nn

)( 2
1

2
2

2
2

2
1

max


  
R

n 2
1

min   
2
1

2
2

2
2

min

max

nn

n







 

(1) ykbeu Js.kh ijkcSaxuh {ks= 11 n  

 ....4,3,22n  

2 and 1 21  nn  

R3

4
max   

 21 and 1 nn  

R

1
min   

3

4
 

(2) ckej Js.kh n`'; {ks= 21 n  

 ....5,4,32n  

3 and 2 21  nn  

R5

36
max   

 21  and 2 nn  

R

4
min   

 

5

9
 

(3) ik'pu Js.kh  vojDr {ks= n1 = 3 

 ....6,5,42n  

4 and 3 21  nn  

R7

144
max   

 21 and 3 nn  

R

9
min   

7

16
 

(4) czsdsV Js.kh vojDr {ks= 41 n  

 ....7,6,52n  

5 and 4 21  nn  

R9

2516
max


  

 21 and 4 nn  

R

16
min   

9

25
 

(5) Qq.M Js.kh vojDr {ks= 51 n  

 ....8,7,62n  

6 and 5 21  nn  

R11

3625
max


  

 21 and 5 nn  

R

25
min   

11

36
 

(6) gsEÝh Js.kh nwj vojDr 

{ks= 

61 n  

 ....8,72n  

7 and 6 21  nn  

R13

4936
max


  

 21 and 6 nn  

R

36
min   

13

49
 

 

cksgj&lksejQhYM ekWMy (Bohr-sommerfeild's model) 

 ;g cksgj ekWMy dk foLrkfjr #i gSA ,d ijek.kq esa bysDVªkWu 

nh?kZo`Ùkh; d{kd esa ukfHkd ds pkjksa vksj ?kwerk gSA o`Ùkh; iFk nh?kZo`Ùk dh 

fof'k"V fLFkfr gSA nh?kZoÙ̀kh; d{kdksa dk o`Ùkh; d{kdksa ds lkFk la;kstu 

ijek.kqvksa dk js[kh; o.kZØe O;kf[;r djrk gSA 

bysDVªkWu dh }Srh izd`fr (Dual nature of eletron) 

 (1) 1924 esa] ,d Ýkalhlh HkkSfrd oSKkfud yqbZl Mh- czksxyh 

(Louis de Broglie) us çLrkfor fd;k fd ;fn çdk'k dh çd̀fr d.k vkSj 

rjax (Wave), nksuksa dh rjg gksrh gS rks mlh çdkj ;g }Sr çdf̀r nzO; 

ds fy;s Hkh lR; gksuh pkfg;sA 

 (2) çdk'k fdj.kksa vkSj ,Dl fdj.kksa ds O;frdj.k (Interference) 

rFkk foorZu (Diffraction) ds vk/kkj ij buds rjax Lo:i dh iqf"V gksrh 

gSA lkFk gh fofdj.k ls lEcfU/kr cgqr ls rF;ksa dk Li"Vhdj.k rHkh 

laHko gS] tcfd çdk'k dh fdj.k iqat] ÅtkZ df.kdk,¡ (Energy 

corpuscles) vFkok QkWVksu (Photons) ls feydj cuh gkas] ftudk osx 

10103  lseh-@lsd.M gksA  

 (3) Mh&czksxyh ds vuqlkj fdlh bysDVªkWu dk rjaxnS/;Z  mlds 

laosx (p) ds O;qRØekuqikrh (Inversely proportional) gksrk gSA   

 ,
mv

h
  ;gk¡ h= Iykad fu;rkad gS] p = bysDVªkWu dk laosx gSA  

  laosx (p) = nzO;eku (m)  osx (c) 

 vr% 
mc

h
  ;g Mh&czksxyh lehdj.k dgykrh gSA 

 (4) mijksDr lEcU/k dh iqf"V vkbUlVhu ds lehdj.k] Iykad ds 

Dok.Ve fl)kUr rFkk çdk'k ds rjax fl)kUr }kjk fuEu çdkj ls dh tk 

ldrh gS] 



ch

hE
.

   











c

  

 vkbUlVhu dk lehdj.k 
2mcE   ;gk¡ E = ÅtkZ] m = fi.M dk 

nzO;eku rFkk c bldk osx gSA  

 hvE   gksrk gS ¼Iykad ds Dok.Ve fl)kUr ds vuqlkj½ rFkk 

vc  gksrk gS ¼çdk'k ds rjax fl)kUr ds vuqlkj½ 

 


c
v   ;k 



c
hE  ] fdUrq vkbUlVhu lehdj.k ds vuqlkj] 



c
hmcE  2

 ;k 


h
mc   ;k 

mc

h
mc

hc
 


k;

2  

 (5) mijksDr lehdj.k ls Li"V gS fd m o c vFkok nksuksa c<+kus ij 

 dk eku ?kVrk gSA vR;f/kd osx ls xfreku ok;q;ku rFkk fØdsV xsan 

tSlh vusd xfr'khy oLrqvksa dk rjaxnS/;Z muds cgqr vf/kd nzO;eku ds 

dkj.k cgqr de gksrk gSA  

 eVmv 2

2

1
;  eVmvm 222   
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 PeVmmv  2 ;  
eVm

h

2
  

 (6) cksgj dk fl)kUr o Mh&czksxyh /kkj.kk % Mh&czksxyh ds 

vuqlkj ukfHkd ds pkjksa vksj pDdj dkVus okys bysDVªkWu dk rjax :i 

gS] tks ukfHkd ds pkjksa vksj o`Ùkkdkj dks'kksa esa çokfgr gksrk gSA ;fn 

bysDVªkWu dks rjax ekus] rc cksgj dh Dok.Ve 'krZ tks mlus vius 

fl)kUr esa nh gS] mls vklkuh ls çkIr dj ldrs gSaA ;fn o`Ùkkdkj dks'k 

dh f=T;k r gS rks bldh ifjf/k r2 gksxhA 

 
n

r
nr




2
2  k;  

;k 
p

nh
r 2  [ 

p

h
  Mh&czksxyh lehdj.k] 

  nr 2 [;gk¡ n = dqy rjaxksa dh la[;k 1,2,3,4,5, ...... , 

 rjaxnS/;Z] 

mv

nh
r 2  ;k 

2

nh
mvr  mvr dks.kh; laosx gSA 

 vr% mvr dks.kh; laosx] 
2

h
dk iw.kZ xq.kkad gksrk gSA 

mijksDr fooj.k Li"V djrk gS fd Mh&czksxyh ds vuqlkj rjax 

ladYiuk rFkk cksgj dh ifjdYiuk esa lekurk gSA 

 (7) Mh czksxyh lehdj.k lHkh nzo inkFkksZa ij ykxw gksrh gS fdUrq 

bldh egRrk lw{e d.kksa ds fy;s gSA nSfud thou esa ge cM+s inkFkksZ ds 

lEidZ esa jgrs gSa] vr% nSfud thou esa Mh czksxyh lehdj.k dk dksbZ 

egRo ugha gSA 

gkbtsucxZ dk vfuf'prrk fl)kUr 

(Heisenberg's uncertainity principle) 

bl fl)kUr ds vuqlkj bysDVªkWu tSls vR;Ur lw{e d.k dh 

;FkkFkZ fLFkfr (Position) rFkk ;FkkFkZ laosx (Momentum) ç;ksxksa }kjk ,d 

lkFk Kkr djuk vlEHko gSA vr% fdlh {k.k bysDVªkWu dh fLFkfr ftruh 

vf/kd ifj'kq)rk ds lkFk Kkr dh tk;sxh] mlds laosx dks Kkr djus esa 

ifj'kq)rk mruh gh de gksxhA 

 bl fl)kUr dk xf.krh; :i gS] 
4

.
h

px   

 tgk¡ x fLFkfr dh vfuf'prrk p laosx dh vfuf'prrk 

h Iykad fu;rkad  

  vmp   gksrk gSA vr% osx dh vfuf'prrk Hkh Kkr dh tk 

ldrh gSA 

 
4

.
h

vmx   ;k  
m

h
vx

4
 E  ;k 

4
.

h
tE   

 mijksDr fl)kUr ls ;g Li"V gS fd ;fn bysDVªkWu d.k dh fLFkfr 

dk fcYdqy Bhd&Bhd fu/kkZj.k fd;k tk;s rks mlds osx esa vfuf'prrk 

gksxh rFkk ;fn bysDVªkWu rjax dk osx fcYdqy Bhd-Bhd fu/kkZfjr fd;k 

tkrk gS rks mldh fLFkfr esa vfuf'prrk gkssxhA 

JksfMUtj rjax lehdj.k (Schrodinger wave equation) 

(1) 1926 esa Erwin Schrödinger us JksfMUtj rjax lehdj.k fn;k 

tks fd bysDVªkWu dh }Srh çd̀fr ij vk/kkfjr gSA  

(2) blesa bysDVªkWu dks f=foeh; rjax dh rjg n'kkZ;k x;k gSA 

(3) bysDVªkWu dh ukfHkd ds pkjksa vksj ik, tkus dh çkf;drk 

JksfMUtj rjax lehdj.k }kjk nh tk ldrh gS] tks fuEuor~ gS 

0)(
8

2

2

2

2

2

2

2

2















VE

h

m

zyx


 

 tgk¡ yx,  vkSj z rhu dkrhZ; funsZ'kkad gSa] m = bysDVªkWu dk 

nzO;eku] h = Iykad fLFkjkad]    

 E= dqy ÅtkZ] V= bysDVªkWu dh fLFkfrt ÅtkZ] = rjax Qyu]   

= lw{e ifjorZukadA 

        (4) JksfMUtj rjax lehdj.k dks fuEu çdkj ls Hkh fy[k ldrs gSa : 

0)(
8

2

2
2  VE

h

m
 

 tgk¡  = ysIysf'k;u vkWijsVjA  

 (5)   vkSj 
2 dk HkkSfrd egRo  

 (i)   bysDVªkWu rjax ds vk;ke dks çnf'kZr djrk gSSA  

 mnkgj.k ......,,( zyx xquk )  

 (ii) 2  bysDVªkWu ds fdlh fcUnq ij ik;s tkus dh çkf;drk dks 

çnf'kZr djrk gSA   

 (iii) ;fn 2  vf/kdre gS] rc bysDVªkWu ds ukfHkd ds pkjksa vksj 

ik, tkus dh çkf;drk Hkh vf/kdre gksxhA og LFkku tgk¡ bysDVªkWu ds 

ik, tkus dh çk;fdrk vf/kdre gksrh gS] ijek.kq d{kd dgykrs gSaA  

 (iv) bl lehdj.k dk gy la[;kvksa dk ,d leqPp; nsrk gS ftUgsa 

Dok.Ve la[;k dgrs gSaA  

 f=T;h; çkf;drk forj.k oØ (Radial probability distribution 

curves) : f=T;h; çkf;drk gS .4 22  drrR   R dh IysVksa dh ukfHkd ls 

nwjh bl rjg ls gSA   

 

 

 

 

 

 

 
 

Dok.Ve la[;k,¡ (Quantum number) 

 ,d ijek.kq esa çR;sd d{kd rhu DokUVe la[;kvksa (n, l, m) ds 

leqPp; }kjk n'kkZ;k tkrk gS vkSj çR;sd bysDVªkWu pkj DokUVe la[;kvksa 

(n, l, m ,oa s) ds leqPp; }kjk n'kkZ;k tkrk gSA  

 (1) eq[; DokUVe la[;k (Principle quantum number) (n)  

 (i) ;g cksgj }kjk çLrkfor dh xbZ ,oa „n‟ }kjk n'kkZbZ tkrh gSA  

 (ii) ;g bysDVªkWu rFkk ukfHkd ds chp vkSlr nwjh crkrh gS vFkkZr~ 

;g ijek.kq dk vkdkj crkrh gSA  

 (iii) ;g d{kd esa bysDVªkWu dh ÅtkZ crkrh gS tgk¡ bysDVªkWu 

mifLFkr jgrk gSA 

 (iv) ,d d{kd esa bysDVªkWu dh vf/kdre la[;k .2 2n }kjk 

çnf'kZr dh tkrh gSA Kkr rRoksa ds ijek.kqvksa esa dksbZ Hkh ÅtkZ dks'k 32 

bysDVªkWuksa ls vf/kd ugha j[krk A 

 (v) ;g K, L, M, N------------d{kdksa dh lwpuk nsrk gSaA 

(vi) eq[; DokUVe la[;k }kjk dks.kh; laosx dh x.kuk Hkh dh tk ldrh 

gSA 

 (2) f}xa'kh DokaVe la[;k (Azimuthal quantum number) (l) 

 (i) ;g Dok.Ve la[;k bysDVªkWu ds midks'k ds ckjs esa crkrh gS 

fd veqd bysDVªkWu dkSu ls midks'k ls lEcfU/kr gSA 

 (ii) ijek.kq esa dks'k] midks'kksa ds cus gksrs gSa] tks fdps   

gksrs gSaA 

 (iii) bl Dok.Ve la[;k dks l ls çnf'kZr djrs gSaA 
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 (iv) ;g Dok.Ve la[;k vkdf̀r (Shape) fu/kkZfjr djrh gSA  

 (v) LisDVªe esa tks fofHkUu js[kk,¡ fn[kkbZ nsrh gSa] muds çFke v{kj 

dks midks'k }kjk çnf'kZr djrs gSaA tSls Sharp, Principal, Diffused o 

Fundamental dks Øe'k% s, p, d o f midks'kksa ls çnf'kZr djrs gSaA f ds 

ckn midks'kksa dks vaxzsth dss o.kZØekuqlkj g, h, i, j }kjk O;Dr fd;k tkrk 

gSA 

 l ds eku fofHkUu midks'kksa ds fy;s fuf'pr gksrs gSa pkgs os fdlh 

Hkh dks’k esa mifLFkr gksaA 

(vi)   l dk eku = 0 1 2 3…..(n-1) 

midks'kksa ds uke = s p d f 

midks'kksa dh 

vkdf̀r 

= Spherical Dumbbell Double 

dumbbell 

Complex 

 (vii) ;fn l = 0  s midks'k  xksykdkj (Spherical) 

 l = 1  p midks'k  MEcy (Dumb bell) 

 l = 2  d midks'k  f}MEcy (Double dumb bell) 

 l = 3  f midks'k  tfVy (Complex) 

 (viii) n dk eku 1 ls çkjEHk gksrk gS tcfd l dk eku 'kwU; ls 

çkjEHk gksrk gSA vr% l dk vf/kdre eku 1n ds cjkcj gksrk gSA 

 kWubysDVª kmidks' 2s  kWubysDVªkmidks' 10d    

 kWubysDVª kmidks' 6p  kWubysDVªkmidks' 14f  

 (ix) „n‟  o „l’ ds eku leku ugha gks ldrs gSaA 

 (3) pqEcdh; DokUVe la[;k (Magnetic quantum number) (m)  

 (i) ;g thesu }kjk çLrkfor dh xbZ rFkk „m‟ }kjk çnf'kZr dh 

tkrh gSA  

 (ii) ;g midks'kksa dh vfHkfoU;kl dh la[;k crkrh gSA  

 (iii) m dk eku –l ls +l rd gksrk gS blesa 'kwU; Hkh 'kkfey gSA 

 (iv) ;g pqEcdh; {ks= esa o.kZØe js[kkvksa dk foHkktu Hkh crkrh gS 

vFkkZr~ ;g DokUVe la[;k thesu çHkko dks Hkh fl) djrh gSA 

 (v) „n‟ ds fn;s x;s eku ds fy;s ‟m‟ ds dqy eku 
2n ds cjkcj 

gksrs gSaA 

 (vi) „l‟ ds fn;s x;s eku ds fy;s „m‟ ds dqy eku ).12( l ds 

cjkcj gksrs gSaA  

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

leHkza'k d{kd dgykrs gSa mnkgj.k  p midks'k ds fy;s zyx ppp  

 (viii) s midks'k ds fy;s leHkza'k midks'kksa dh la[;k =0A 

 (4) pØ.k Dok.Ve la[;k (Spin quantum number) (s)  

 (i) ;g Dok.Ve la[;k bysDVªkWu ds pØ.k ds ckjs esa crkrh gSA 

 (ii) s dk eku 1/2  gksrk gSA ;g Dok.Ve la[;k bysDVªkWu ds 

pØ.k dh fn'kk dks crkrh gSA   

 (iii) ;fn bysDVªkWu nf{k.kkorZ (Clockwise) pØ.k dj jgk gks rks 

2

1
s  rFkk fpUg )(  gksxk rFkk okekorZ (Anticlockwise) pØ.k dj 

jgk gks rks 
2

1
s  rFkk )(  fpUg gksxkA   

 (iv) ,d d{kd esa vf/kdre foijhr pØ.k djrs gq, nks bysDVªkWu 

vk ldrs gSaA 

 (v) bysDVªkWu dk dks.kh; laosx ukfHkd ds pkjksa vksj dks'kksa esa ?kweus 

ds dkj.k gh ugha vfirq vius v{k ij Lo;a ds pØ.k ds dkj.k Hkh gksrk 

gSA bysDVªkWu vius v{k ij pØ.k djrk gS rks blds dkj.k tks dks.kh; 

laosx gksrk gS] mls pØ.k dks.kh; laosx )( s  dgrs gSa ftldk eku fuEu 

çdkj ls gksrk gS; 



2

)1(
h

sss   ;gk¡ s pØ.k Dok.Ve la[;k gSA 

bl lw= esa s dk eku lnSo 
2

1
 gh fy;k tkrk gSA 










2

1
 ughaA 

 (vi) s  dk eku (Value) ,d bysDVªkWu dks çnf'kZr djrk gSA 

 (vii) m ds ,d eku ds fy, pØ.k Dok.Ve la[;k (s) ds nks eku 

gksaxs] D;ksafd ,d d{kd esa nks bysDVªkWu vk ldrs gSaA 

lkj.kh : 2.6 DokUVe Lrj ij bysDVªkWuksa dk forj.k 

n l m d{kdks dk ladsru midks'k esa d{kdks dh la[;k 

1  0 0 1s 1 

2 0 0 2s 1 

2 1 –1, 0, +1 2p 3 

3 0 0 3s 1 

3 1 –1, 0, +1 3p 3 

3 2 –2, –1, 0, +1, +2 3d 5 

4 0 0 4s 1 

4 1 –1, 0, +1 4p 3 

4 2 –2, –1, 0, +1, +2 4d 5 

4 3 –3, –2, –1, 0, +1, +2, +3 4f 7 

  

d{kdksa dh vkd`fr (Shape of orbitals)  

 (1) s-d{kd dh vkd̀fr 

 (i) bldh lefer xksykdkj vkdf̀r gksrh gS vkSj ;g fn'kkghu gksrk 

gSA blesa ukfHkd ds pkjksa rjQ bysDVªkWu ds ik;s tkus dh çkf;drk leku 

gksrh gSA 
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 (ii) „n‟ dk eku c<+us ij bldk vkdkj c<+ tkrk gSA bl çdkj 

vkdkj ds Øe esa .4321 ssss   vkfnA  

 (iii) s-d{kd jsfM;y uksM ;k uksMy i`"B dgykrs gSaA fdUrq 1s 

d{kd ds fy;s dksbZ jsfM;y uksM ugha gksrk gS D;ksafd ;g ukfHkd ls çkjEHk 

gksrk gSA  

 

 

 

 

 

 

 

 

 (2) ‘p’ d{kd dh vkd̀fr 

 (i) „p‟ d{kd dh vkdf̀r MEcSy gksrh gSA  

 (ii) bl vkdf̀r esa nks ikyh (Lobes) gksrh gS vkSj nksuksa gh ikyh;ksa esa 

bysDVªkWu ds ik;s tkus dh çkf;drk leku gks ldrh gSA nksuksa ikyh;k¡ ,d 

uksMh; ry ij tqM+h gksrh gSa tgk¡ bysDVªkWu ds ik;s tkus dh çkf;drk 

yxHkx 'kwU; gksrh gSA 

 (iii) „p‟ midks'kksa ds rhu vfHkfoU;kl ¼d{kd½ zyx PPP ,,  gksrs gSaA ;s 

,d nwljs ds yEcor~ (90° ds dks.k) gksrs gSaA vr% budh fn'kkRed çd̀fr 

gksrh gSA 

 

 

 

 

 
 

 

 

 

 

 

 (3) ‘d’ d{kd dh vkd̀fr 

 (i) ‘d’ midks'k (l =2)  ds fy, „m‟ ds ik¡p eku –2, –1, 0, +1, +2 gSa 

A ;g n'kkZrs gSa fd ‘d’ d{kd esa ik¡p d{kd gksrs gSaA tSls 

.222 ,,,,
zyxzxyzxy ddddd


A 

 (ii) çR;sd d-d{kd vkdf̀r] vkdkj ,oa ÅtkZ esa lefer gksrk gSA  

 (iii) d-d{kd dh vkdf̀r Mcy MEcykdkj gksrh gSA  

 (iv) blesa fn'kkRed xq.k gksrs gSaA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 (4) ‘f’ d{kd dh vkd`fr 

 (i) „f‟-midks'k (l=3) ds fy, „m‟ ds lkr eku –3, –2,  –1, 0, 

+1,+2,+3 gksrs gSaA vr% blds lkr foU;kl ¼d{kd½ laHko gSa A 

 .and,,,, 223222222 ),()()( xzyzzxyzyxzyxyyxx
fffffff


 

 (ii) bldh vkdf̀r tfVy gksrh gSA 

fofHkUu d{kdksa esa bysDVªkWu Hkjus ds fu;e 

(Rules for filling of electrons in various shell) 

 fuEufyf[kr fu;eksa ds vuqlkj fofHkUu d{kdksa esa bysDVªkWu Hkjs tkrs 

gSaA  

 (1) vkQckÅ fl)kUr (Aufbau's principle)  

 ;g fu;e crkrk gS fd v) voLFkk esa ijek.kq d{kd c<+rs gq, ÅtkZ 

ds Øe esa Hkjrs gSa vFkkZr~ v) voLFkk esa bysDVªkWu loZçFke miyC/k fuEu 

ÅtkZ okys d{kdksa dks Hkjrs gSaA fofHkUu d{kdksa dh ÅtkZ dk c<+rk Øe gSA 

     fspdspdspspss 4654543433221   

.........765765 pdfspd   

 (2) (n+l) fu;e 

 mnklhu ìFkd ijek.kq esa] ,d d{kd ds fy;s (n + l) dk eku ftruk 

de gksxk] mldh ÅtkZ de gksrh gSA gkyk¡fd ;fn nks fofHkUu çdkj ds 

d{kdksa esa (n + l) dk eku leku gS rks d{kd ftldh n  dh eku de gksxk 

mldh ÅtkZ Hkh de gskxh A 

 (3) ikÅyh dk viotZu fu;e (Pauli's exclusion principle) 

 bl fu;e ds vuqlkj “,d ijek.kq esa nks bysDVªkWu dh lHkh pkjksa 

Dok.Ve la[;k;sa leku ugha gksrh gSaA” 

 ;fn ,d ijek.kq esa ,d bysDVªkWu dh Dok.Ve la[;k 1n , 0l , 

0m ,oa 2/1s gS rks nwljs bysDVªkWu dh pkjksa Dok.Ve la[;k blds 

leku ugha gks ldrh gSA nwljs 'kCnksa esa] ge s  ds leku eku ds lkFk s1  

d{kd esa nks bysDVªkWuksa dks ugha j[k ldrs gSaA  
 

 d{kdh; vkjs[k              bysDVªkWu dh lEHkkfor O;oLFkk çnf'kZr ugha 

djrk gSA 

 D;ksafd ,s  ds dsoy nks lEHkkfor eku gksrs gSa] ,d d{kd esa nks 

bysDVªkWu ls T;knk ugha gks ldrs gSaA 

 (4) gq.M dk vf/kdre cgqyrk fu;e (Hund's rule of maximum 

multiplicity) 

 ;g fu;e leku midks'k ds leHkz'k d{kdksa dks Hkjus ls lEcfU/kr 

gSA bl fu;e ds vuqlkj  

 “ ,p  d  ,oa f  d{kdksa esa bysDVªkWu ;qXeu rc rd ugha gksxk tc rd 

,d fn;s x;s midks'k esa miyC/k d{kdksa esa leku pØ.k okys ,d&,d 

bysDVªkWu ugha Hkj tkrs gSaA” 

 ;g bl rF; ds dkj.k gksrk gSA fd leku d{kd esa mifLFkr 

bysDVªkWu vkos'k esa lefer gksrs gSa ,oa ,d nwljs dks çfrdf"kZr djrs gSaA 

bysDVªkWu fofHkUu leHkza'k d{kdksa esa tkdj vkil esa yxus okys çfrd"kZ.k 

dks U;wure dj ldrs gSaA d{kdksa ds leHkza'k leqPp; esa lHkh v;qfXer 

bysDVªkWuksa dk leku pØ.k gksrk gSA 

 tSlk fd ge gq.M fu;e dks tkurs gSa rks ns[krs gS fd p  d{kdksa esa rhu 

bysDVªkWu dSls O;ofLFkr gksrs gSaA 
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 ;kn j[kus ;ksX; rF; ;g gS fd lHkh d{kdksa esa bysDVªkWu lekUrj 

pØ.k esa vkus pkfg, vFkkZr~ ;k rks okekorZ ;k nf{k.kkorZ A  

 

 

 
 

rRoksa dk bysDVªkWfud foU;kl 

(Electronic configuration of elements) 

 bysDVªkWfud foU;kl fy[kus dh mijksDr fof/k dqN dfBu gS] blfy, 

blds LFkku ij ijek.kq dk bysDVªkWfud foU;kl fy[kus ds fy, fuEu ladsr 

dk mi;ksx djrs gSa] 

 

 

 

 
 

 dqN vukisf{kr bysDVªkWfud foU;kl 

 dqN viokn egRoiw.kZ gS D;ksafd os lkekU; rRo ds lkFk gS tSls 

Øksafe;e rFkk dkWij A 

 Cu  esa 29 bysDVªkWu gksrs gSaA bldk bysDVªkWfud foU;kl 

9262622 3433221 dspspss gksuk pkfg, fdUrq okLro esa foU;kl 

10162622 3433221 dspspss  gS vkSj ;s vfHkfoU;kl vf/kd LFkk;h gSA blh 

rjg Cr  dk foU;kl 
5162622 343321 dspsspss dh txg  

4262622 3433221 dspspss  gSA 

 v/kZiwfjr ,oa iw.kZiwfjr midks'kksa dh vf/kd LFkkf;Rork ds fy;s 

mRrjnk;h dkjd gSa] 

 (i) lefer forj.k (Symmetrical distribution) : ;g vPNh rjg 

tkuk x;k rF; gS fd lefefr LFkkf;Rork çnku djrh gSA blfy;s 

bysDVªkWuksa ds lefer forj.k ds dkj.k leku midks'kksa ds lHkh d{kd 

ftudk vfHkfoU;kl ;k rks iw.kZiwfjr gks ;k v/kZiwfjr gks LFkk;h gksrs gSaA 

 (ii) fofu;e ÅtkZ (Exchange energy) : leHkza'k d{kdksa esa mifLFkr 

lekUrj pØ.k okys bysDVªkWu viuh fLFkfr esa fofu;e djrs gSaA bl 

fofue; ds nkSjku mRlftZr ÅtkZ fofue; ÅtkZ dgykrh gSA tc leHkza'k 

d{kd v/kZiwfjr ;k iw.kZiwfjr gksrs gSa rc fofue;ksa dh la[;k vf/kdre gksrh 

gSa] ifj.kkeLo#i] fofu;e ÅtkZ vf/kd gksrh gS rks LFkkf;Rork Hkh vf/kd 

gksrh gSA 

Note. 

 ǹ'; {ks= dh lHkh js[kk;sa ckej Js.kh esa gksrh gSa fdUrq bldk 

O;qRØe lR; ugha gS vFkkZr~ lHkh ckej js[kk;sa ǹ'; {ks= esa ugha 

fxjsxh A 

 mikfUre dks'k rd ijek.kq dk ,d Hkkx duZy ;k ijek.kq dksj 

dgykrk gSA 

 ;fn ,d gkbMªkstu ijek.kq dks nh xbZ ÅtkZ 13.6 eV ls de 

gksrh gS rks ;g dsoy oks DokUVk vo'kksf"kr djsxk tks mls 

fuf'pr mPp ÅtkZ Lrj rd ys tk;sxsa vFkkZr~ oks lHkh QkWVksu 

ftudh ÅtkZ fu;r ÅtkZ Lrj ls de ;k vf/kd gksxh oks 

gkbMªkstu ijek.kq }kjk vo'kksf"kr ugha gksaxs fdUrq ;fn gkbMªkstu 

ijek.kq dks nh xbZ ÅtkZ 13.6eV ls vf/kd gksxh rks lHkh QkWVksu 

vo'kksf"kr gksrs gSaA vkSj vf/kd ÅtkZ mRlftZr QksVksbysDVªkWu dks 

xfrt ÅtkZ dh rjg fn[krh gSA 

 fdlh d{kd esa uksMksa dh la[;k )1(  ln  

 fdlh d{kd esa uksMy ry dh la[;k l  

 d  d{kd ftlesa pkj yksc ugha gksrs gSa] 2z
d gSA 

  v{kksa ds chp mifLFkr d  d{kd 22 yx
d


 gSA 

 pØ.k dks.kh; laosx 
2

)1(
h

ss   

  dqy pØ.k 
2

n
 ; tgk¡ n  v;qfXer bysDVªkWuksa ( e ) dh la[;k 

gSA  

 pqEcdh; vk?kw.kZ )2(  nn   B.M.  (cksgj esXusVªkWu) v;qfXer 

n  bysDVªkWuksa dk  

 d  ;k f  d{kd esa v;qfXer bysDVªkWu dk vk;u jaxhu gksxkA 

 bysDVªkWfud foU;kl ds viokn gSa )24(Cr , )29(Cu , )42(Mo , 

)47(Ag , )74(W , )79(Au . 

 rjaxksa dh la[;k 


r
n

2
  (tgk¡ 

mv

h
 ) 

 çfr lsds.M 
e  ds ?kweusa dh la[;k 

r

v

2
 . 

 JksfMatj rajx lehdj.k dk gy eq[;] f}xa'kh ,oa pqEcdh; 

Dok.Ve la[;k nsrk gS fdUrq pØ.k Dok.Ve la[;k ugha nsrk gSA 

 fjMcxZ lw= esa] tc 2n  gks rks mRiUu js[kk ml Js.kh dh 

lhek js[kk dgykrh gSA 

 n'̀; çdk'k ds fofHkUu #iksa ds chp cSxuh çdk'k dh rjax/kS;Z 

fuEu gksrh gS ÅtkZ rFkk vko`fr vf/kdre gskrh gSA 

 n'̀; çdk'k esa yky jax ds çdk'k dh rjax/kS;Z mPp gksrh gS 

fdUrq vkòfr rFkk ÅtkZ U;wu gksrh gSA 

 rRo jS[kh; o.kZØe nsrs gSaA js[kh; o.kZØe bls mRiUu djus okys 

mRrsftr ijek.kq dh yk{kf.kdrk gSA nks rRoksa dk lefer jS[kh; 

o.kZØe ugha gks ldrk gSA 

 jS[kh; o.kZØe rRoksa ds ijek.kqvksa ls fofdfjr mRltZu dk 

ifj.kke gS vkSj blfy;s ;g ijekf.od o.kZdè dgykrk gSA 

 ijek.kq jS[kh; o.kZØe nsrs gSa ¼ijekf.od o.kZØe dgykrk gS½ 

vkSj v.kq cS.M o.kZØe nsrs gSa ¼vkf.od o.kZØe dgykrk gS½A 

 og _.kkRed foHko ftl ij çdk'k oS|qr /kkjk 'kwU; gks tkrh gS 

fujks/kh foHko dgykrk gSA 

 tc folfjr fdj.k dh ÅtkZ ;k vkof̀r vkifrr fdj.k ls de 

gksrh gS rks ;g ØkWEiVu çHkko dgykrk gSA 

 lkSj o.kZØe ukius ds fy;s mi;ksxh ;a= LisDVªksehVj ;k 

LisDVªksxzkQ dgykrk gS ;g 1859 esa cqulsu vkSj fdjpkWQ }kjk 

fodflr fd;k x;k FkkA 

 o.kZØe js[kkvksa dh rhozrk;sa n  dk eku c<+us ds lkFk ?kVrh gSa 

mnkgj.k ds fy;s çFke ykbesu js[kk dh rhozrk )12(   nwljh 

js[kk )13(   ls vf/kd gksrh gSA 

 gkbMªkstu o.kZØe dh ckej Js.kh esa çFke js[kk )23(   L  

js[kk dh dgykrh gSA f}rh; js[kk )24(   L  js[kk gSA vuUr 

ÅtkZ dks'k dh js[kk lhek js[kk dgykrh gSA 
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