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pSMfod }kjk U;wVªku ijek.kq bysDVªkWu dsFkksM fdj.kksa ls Vkelu us [kkstk
[kkstk x;k

Vkelu dk   jnjQksMZ dk   cksj dk 

ijek.kq ekWMy  ijek.kq ekWMy  ijek.kq ekWMy

2n2 fu;e@cksjcjh fu;e

la;ksth bysDVªkWu

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

ijek.kq esa izksVksu dh la[;k     izksVksu dh la[;k $ U;wVªku dh la[;k

leLFkkfud    leHkkfjd

,d leku ijek.kq la[;k ij  ,d leku nzO;eku la[;k
fHkUu nzO;eku la[;kA     ij fHkUu ijek.kq la[;k

4
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(i)  bySDVªkWu dh [kkst&dSFkksM fdj.ksa

(ii)  izksVksu dh [kkst&,uksM&fdj.ksa ;k dsuky fdj.ksa

(iii) U;wVªkWu dh [kkst

(iv)  ijek.kq ekWMy&

(a) Vkelu dk ijek.kq ekWMy

(b) jnjQksMZ dk ijek.kq ekWMy

(c) cksj dk ijek.kq ekWMy

(v)  fofHkUu d{kkvksa esa bysDVªkWuksa dk forj.k

(vi)  la;kstdrk

(vii) ijek.kq la[;k rFkk nzO;eku la[;k

(viii) leLFkkfud rFkk muds mi;ksx

(ix)  leHkkfjd

 us ijek.kq dks vfoHkkT; bdkbZ ekuk Fkk] ij mudk ;g rF; mUUkh-

loha 'krkCnh ds var esa udkj fn;k x;k] vly esa oSKkfudksa us ml nkSjku ijek.kq esa 

vkosf’kr d.kksa tSls dh bysDVªkWu] izksVªkWu vkSj vukosf’kr d.k U;wVªkWu dh [kkst dhA bu 

d.kksa dks mi&ijekf.Okd d.k dgk tkrk gSA

 bySDVªkWu dh [kkst&dSFkksM fdj.ksa ¼ts-ts- Vkelu½

 Vkelu us dsFkksM fdj.kksa dh enn ls ijek.kq esa bySDVªkWu dh mifLFkfr ds ckjs esa 
 crk;kA

 bysDVªku ds ckjs esa dqN egRoiw.kZ rF;&

 bysDVªkWu ij vkos’k = – 1.6×10–19 C  (C = dwyke½

 bysDVªkWu ij nzO;eku = 9.1 × 10–31 Kg

bZ- xksYMLVhu us muds }kjk izfl) ,uksM fdj.kksa ;k dsuky fdj.kksa ds iz;ksx              
}kjk ijek.kq esa èkukosf’kr d.k ;kfu izksVkWu dh [kkst dhA
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 &izksVkWu ij vkos’k = + 1.6 × 16–19C

&izksVkWu dk nzO;eku = 1.673 × 10–24gm

 ;kuh]   izksVkWu dk nzO;eku = 1840 × bysDVªkWu dk nzO;eku

 &tsEl pSMfod us gYds rRoksa ¼tSls&yhfFk;e] cksjksu bR;kfn½ dh -d.kksa ls lkFk 

fHkM+ar djokbZ] ftlds dkj.ko’k ,d u, d.k ftudk nzO;eku izksVkWu ds cjkcj Fkk] 

rFkk os vkos’k jfgr Fks] dh mRifÙk fl) dhA

 &bu d.kksa dks U;wVªkWu dk uke fn;k x;kA

 &U;wVªkWu] gkbMªkstu ds izksfV;e leLFkkfud esa ugha gksrs gSaA

 &D;ksafd bysDVªkWu dk nzO;eku izksVksu rFkk U;wVªkWu ds nzO;eku ls vR;f/kd de gS] 
blfy, ijek.kq dk nzO;eku] izksVksUk vkSj U;wVªkWu ds nzO;ekuksa dk ;ksx gksxkA

 &mi&ijekf.od d.kksa tSls dh bysDVªkWu] izksVkWu vkSj U;wVªkWu dh [kkst ds mijkUr 
ijek.kq ds fofHkUu ekWMy fn, x,A

 &muesa ls dqN ijek.kq ds ekWMy bl rjg ls gSa&

(a)  Vkelu dk ijek.kq ekWMy

(b)  jnjQksMZ dk ijek.kq ekWMy

(c)  cksj dk ijek.kq ekWMy
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 &bu fnuksa ^DokaVe ;kaf=d ijek.kq ekWMy*] oSKkfud rkSj ij lgh ik;k x;k gS vkSj 
blh ekWMy dks Lohdf̀r nh xbZ gSA bl ekWMy dks mPp d{kkvksa esa i<+k;k tk,xkA

 &Vkelu ds bl ijek.kq ekWMy dks ^dVk rjcwt ekWMy* dgrs gSaA

 &Vkelu ds bl ekWMy esa] ijek.kq esa /ku vkos’k rjcwt ds [kkus okys yky Hkkx dh 
rjg fc[kjk gS] tcfd bysDVªkWu /kukosf’kr xksys esa rjcwt ds cht dh Hkkafr /kals gSaA

 &gkykafd bl ekWMy us ijek.kq ds vkos’kjfgr vfHky{k.k dh foospuk dh ij dqN 
oSKkfud dks ;g ekWMy ugha le>k vk;k blfy, bls udkj fn;k x;kA

 &jnjQksMZ us vius iz;ksx ls] rst ls py jgs vYQk ¼ghfy;e ukfHkd 
2
He4½ d.kksa 

dks lksus ds iUuh ls VDdj djkbZA

(i)  T;knkrj vYQk d.k fcuk eqM+s lksus ds iUUkh ls lh/ks fudy x,A

(ii)  dqN vYQk dks.kksa fuEu dks.kksa ls eqM+sA

(iii) izR;sd 12000 d.kksa esa ls ,d d.k okil vk x;kA

 vius iz;ksx ds ifj.kkeksa ds vk/kkj ij jnjQksMZ us fuEufyf[kr fu"d"kZ fudkys&

(i)  ijek.kq ds Hkhrj dk vf/kdrj Hkkx [kkyh gS D;ksafd vf/kdrj vYQk d.k fcuk 
eqM+s lksus dh iUuh ls ckgj fudy tkrs gSaA

(ii)  ijek.kq ds chp ,d /kukosf’kr xksyk ftls ukfHkd dgk tkrk gS] D;ksafd 12000 
esa ls ,d -d.k okil vk x;kA

(iii) D;ksafd T;knkrj -d.k lksus dh iUUkh ls lh/ks fudy x, vkSj dqN gh d.kksa 
esa >qdko ns[kk x;k] bl vk/kkj ij ;g fu"d"kZ fudkyk fd ijek.kq ds Hkhrj T;knkrj 
Hkkx [kkyh gS vkSj ukfHkd bl [kkyh Hkkx dk cgqr NksVk ls Hkkx esa ekStwn gksrk gSA 
ukfHkd dk vk;ru 10–5 xq.kk ijek.kq ds vk;ru ds cjkcj gksrk gSA

= 10–5 × 
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(iv)  ijek.kq dk lEiw.kZ nzO;eku mlds ukfHkd esa gksrk gSA

(v)  vius iz;ksx ds vk/kkj ij] jnjQksMZ us ijek.kq dk ekWMy izLrqr fd;k ftlesa 
fuEufyf[kr fo’ks"krk,¡ Fkha&

(i) ijek.kq dk dsUnz /kukosf’kr gksrk gS ftls ukfHkd dgk tkrk gSA ,d ijek.kq
dk lEiw.kZ nzO;eku ukfHkd esa gksrk gSA

(ii) bysDVªkWu ukfHkd ds pkjksa vksj oy;dkj ekxZ esa pDdj yxkrs gSaA

(iii) ukfHkd dk vkdkj ijek.kq ds vkdkj dh rqyuk esa dkQh de gksrk gSA

jnjQksMZ ds vuqlkj bysDVªkWu ukfHkd ds pkjksa vksj oy;kdkj ekxZ esa pDdj               
yxkrs gSa] fdUrq vkosf’kr gksus ds dkj.k] ;s d.k viuh ÅtkZ fujUrj [kksrs jgrs gSa      
ftlds dkj.k os varr% ukfHkd esa izos’k dj ijek.kq dks vfLFkj cukrs gSaA

;g jnjQksMZ ijek.kq ekWMy dh lcls cM+h deh Fkh] ftls jnjQksMZ le>k ugha 
ik;kA

jnjQksMZ ekWMy dh deh dk fuokj.k cksj ds ijek.kq ekWMy ls gqvkA uhYl cksj 
us 1912 esa ijek.kq ds ckjs esa viuk ekWMy izLrqr fd;k ftlesa fuEufyf[kr rF; ekStwn 
Fks&

(i) bysDVªkWu dsoy dqN fuf’pr d{kkvksa esa gh pDdj yxk ldrs gSa] ftUgsa bysDVªkWu 
dh fu/kkZfjr d{kk dgrs gSaA

(ii) bu fu/kkZfjr d{kkvksa esa pDdj yxkrs gq,] ;s bysDVªkWu viuh ÅtkZ dk fofdj.k 
ugha djrsA

(iii) fdlh Hkh ijek.kq ds bysDVªkWu dh ÅtkZ esa cnyko] bu bysDVªkWu dh d{kkvksa 
esa LFkkukarj.k ds dkj.k gksrk gSA
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fdlh Hkh ijek.kq esa izksVkWu dh dqy la[;k dk eku mldh 
ijek.kq la[;k dgykrh gSA

 ijek.kq la[;k fdlh Hkh ijek.kq dk ifjpk;d gksrk gS] blesa cnyko fdlh Hkh 
ijek.kq ds Lo:i dks cny nsrk gSA

 ijek.kq la[;k] ‘z’ }kjk iznf’kZr dh tkrh gSA

(z = np)

izksVkWu dh la[;k

 fdlh Hkh vukosf’kr ijek.kq esa] izksVkWu rFkk bysDVªkWu dh la[;k cjkcj gksrh gSA

nzO;eku la[;k fdlh ijek.kq ds ukfHkd esa ekStwn izksVksUk rFkk 
U;wVªkWu dh la[;k dk tksM+ gksrh gSaA

 nzO;eku la[;k dks] ‘A’ }kjk iznf’kZr fd;k tkrk gSA

    (A = np   +   nN)

    izksVksu dh la[;k U;wVªkWu dh la[;k

 nzO;eku la[;k (A)

E (E = rRo dk izrhd)
 ijek.kq la[;k (Z)

 (ZAl = 13,  A = 13 + 13)

np np nN

(a) (b)

(a) ]  ZCl = 17 np = izksVksu dh la[;k

 ‘Cl’ vkos’k jfgr gSA

ne = np = 17

bysDVªkWu dh la[;k
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 ij]   ACl = 35

;k]  35 = np + nN

;k]  35 = 17 + nN

;k]  18 = nN

U;wVªkWu dh la[;k

 fofHkUu d{kkvksa esa bysDVªkWu dk forj.k ^^cksjscjh** fu;e ds vuqlkj fd;k tkrk gSA

(i) bysDVªkWu dk ijek.kq esa forj.k ‘’2n2’’ i)fr }kjk fd;k tkrk gS] tgk¡ n = 
d{kk dh la[;k vkSj ‘‘2n2’’ = bysDVªkWu dh iw.kZ la[;k tks fdlh Hkh d{kk esa lekfgr 
gks ldrh gSA

 vxj]  n = 1  ;k K  d{kk] 2n2 = 2 × 12 = 2 e’s bysDVªkWu dh iw.kZ la[;k

  n = 2  ;k L  d{kk] 2n2 = 2 × 22 = 8 e’s  tks fdlh ,d d{kk esa

n = 3  ;k M  d{kk] 2n2 = 2 × 32 = 18 e’s  lekfgr gks ldrh gSA

n = 4  ;k N  d{kk] 2n2 = 2 × 42 = 32 e’s 

(ii) fdlh ijek.kq dh vkf[kjh d{kk esa 8 bysDVªkWu ls T;knk bysDVªkWu ugha gks ldrs 
tcfd vkf[kjh esa nwljh d{kk esa 18 ls T;knk bysDVªkWu ugha gks ldrs] ml fLFkfr esa 
Hkh tc blh d{kk esa 18 ls T;knk bysDVªkWu j[kus dh {kerk gksA

  K L M N
   ‘’Ca20’’ =  2, 8, 8, 2

     2, 8, 10 ×   ‘M’ d{kk esa 18 bysDVªkWu

         yk, tk ldrs gSaA

(iii) vkf[kjh dks’k esa 2 bysDVªkWu ls T;knk rc rd ugha vk ik;saxs tc vk[kjh 
ls nwljh d{kk esa 8 bysDVªkWu Hkjs tk pqds gksa vkSj vk[kjh ls rhljh d{kk esa ‘‘2n2’’ 
fu;ekuqlkj iw.kZ :i ls Hkjh tk pqdh gksA

Ca20 = 2,     8,         8,       2

vkf[kjh ls vk[kjh ls    lcls ckgjh dks
    rhljh dks'k nwljh dks'k 
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2 × 22 = 8  ‘’2n2’’ fu;ekuqlkj iw.kZ :i ls Hkjh tk pqdh gSA

(i) K19 -  2, 8, 8, 1

 (ii) Al13 - 2, 8, 3

 (iii) F9 - 2, 7

 (iv) Ne10 - 2, 8

 (v) Na4 - 2, 8, 1

cksjcjh fu;e ds vuqlkj gesa Kkr gS fd fdlh Hkh ijek.kq ds vafre dks'k esa ‘8’ 
bysDVªkWu Hkjs tk ldrs gSaA

gj rRo viuh ckgjh dks’k esa 8 bysDVªkWu Hkjus ds fy,] bysDVªkWu dks vius esa 
ls eqDr ;k vU; rRoksa esa ls bysDVªkWu dk vo’kks"k.k djrs gSaA

8 bysDVªkWu vius vafre dks'k esa j[kus gsrq tks Hkh bysDVªkWu dksbZ rRo ysrk ;k 
nsrk gS] bysDVªku dh bl la[;k tks ysus nsus esa mi;ksx gksrh gSA mls la;kstdrk dgrs gSaA

1. C6 2, 4 4

 2. N7 2, 5 3

 3. O8 2, 6 2

 4. F9 2, 7 1

 5. Ne10 2, 8, 0

 6. Na11 2, 8, 1 1

 7. Mg12 2, 8, 2 2

 8. Ca20 2, 8, 8, 2 2

gYds rRo tSls ‘H’, ‘He’, ‘Li’, ‘Be’ vkSj ‘B’, vius vafre dks’k esa 2 bysDVªkWu 
Hkjrs gSaA

vius vafre dks'k esa 2 bysDVªkWu Hkjus gsrq ftrus Hkh bysDVªkWu eqDr ;k vo’kksf"kr 
djs] og mudh la;kstdrk dgykrh gSA
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1. H1 1 1
 2. He2 2 0
 3. Li3 2, 1 1
 4. Be4 2, 2 2
 5. B5 2, 3 3

,d gh rRo ds ,sls ijek.kq ftudk ijek.kq la[;k cjkcj gks ij 
nzO;eku la[;k fHkUu gksaA ,sls ijek.kq leLFkkfud dgyk, tkrs gSaA

Dyksjhu ds nks leLFkkfud gksrs gSa ftudh nzO;eku la[;k ‘35’ vkSj ‘37’ 
gksrh gSA

 rFkk 

(i) ;wjsfu;e leLFkkfud dk mi;ksx ijek.kq la;= esa b±/ku ds rkSj ij 
fd;k tkrk gSA

(ii) dksckYV dk leLFkkfud dSalj ds mipkj esa mi;ksx fd;k tkrk gSA

(iii) vk;ksMhu ds leLFkkfud dk mi;ksx ?ksa?kk ds mipkj esa fd;k tkrk gSA

vyx&vyx rRoksa ds ,sls ijek.kq ftudh nzO;eku la[;k,¡ ,d tSlh 
gksa leHkkfjd dgyk, tkrs gSaA

 vkSj 

 vkSj 

1- ;fn ‘N’ dh ijek.kq la[;k ‘7’ gS] bldh la;kstdrk dk eku D;k gksxk \

2- ijek.kqvksa ds fuEufyf[kr tksM+ksa dks D;k dgk tk;sxk \

 ,oa 

3- fdUgha rhu mi&ijkek.kfod d.kksa ds uke fy[ksaA
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4- rRoksa ds ijek.kq esa mifLFkr _.kkosf'kkr d.k dk uke fy[ksaA

5- ijek.kq vkosf’kr d.kksa ds ckotwn vukosf’kr dSls jg ikrk gS\

6- izksVkWu] bySDVªku ls dSls fHkUu gS \

7- ;fn fdlh rRo dh ijek.kq la[;k ‘18’ gSA bl ijek.kq esa bysDVªku dk forj.k dSls gksxk \ bl 
 rjg ds vafre dks'k esa bySDVªku dh la[;k dk D;k eku gksxk \

8- fdlh ijek.kq dh ijek.kq la[;k ;fn ‘7’ gS] rks mldh la;kstdrk dk eku D;k 
 gksxk \

9- leLFkkfud vkSj leHkkfjd esa varj Li"V djsaA

10- ckgjh dks'k esa bysDVªku dh la[;k fdl rjg ls la;kstdrk ds lkFk lEcfU/kr gS \

11- Vkelu dk ijek.kq ekWMy Li"V djsaA dkSu&lk miijek.kfod d.k Vkelu ds ekWMy esa
 vuqifLFkr Fkk \

12- jnjQksMZ dk ijek.kq ekWMy Li"V djsaA

13- 13P rRo esa lEcfU/kr fuEufyf[kr iz’uksa dk mÙkj nsa&

(i) 15’P’ dk nzO;eku la[;k Li"V djsaA

(ii) ‘P’ dh ijek.kq la[;k D;k gksxh \

(iii) ‘P’ dh ijek.kq la[;k D;k gksxh \


