
 

 

 

 

ATOMIC 

STRUCTURE 

(Part I) 

 
 

 

 

 

 

 

 



 

 

ye|skaùu 

 
ridhk úoHdj hkq   mod¾:fha .=K yd yeisÍu ms<sn`o 
wOHhkhhs' mod¾:h" úYajh ;ekS we;s fN!;sl 
øjHhhs¡ ialkaOhla iys; bvla .kakd ´kEu fohla 
mod¾:hla fõ' 

wm f,dalfha we;s øjH tajdfha .=Kj,ska fnfyúka 
fjkia jkafka ù kuqÿ ieu fohlau ie§ we;af;a uQ,øjH 
ishhla muK ixLHdjlsks. fkdtfia kï ridhksl 
jYfhka tlsfklska fjkia jQ mrudKq j¾. ishhl 
muK ixLHdjlsks ^fï jk úg uQ,øjH 118la muK 
fidhdf.k we;s kuq;a" jeä nr mrudKqj,g we;af;a 
flá wdhq ld,hla neúka tajd iajdNdúlj fkd mj;S&' 

   
 

 

 

 

 

 

 

 

 

 



 

 

mod¾:h ms<sn`o mrudKqljdoh 
 

wE; w;S;fha isg u f,dalh ie§ we;s uQ,sl ixrplj, 
iajNdjh ms<sn`oj od¾Ykslfhda iufmaCIKfha 
fhÿKy' tïmSfvdala,Sia ^ls%'mQ' 440& úYajdi  lf<a ish¨ 
foa ;ekS we;af;a .skak" c,h jd;h iy mi ^wdfmda" 
f;afcda" jdfhda" mGú& hk uQ,øjH i;ßka njhs' 
yska¥kaf.a úYajdih jQfha by; i`oyka uQ,øjH i;ßka 
yd wjldYfhka f,dalh ks¾ñ;j we;s njhs' flfia jqj 
o fvfudl%sgia ^l%s'mQ 460-370& we;=¿ ;j;a .%Sl 
od¾Ykslfhda øjHuh f,dalh b;d l=vd" woDYH" ;j 
ÿrg;a fnod fjka lsÍug fkdyels wxY=j,ska ie§ 
we;ehs úia;r l< w;r" tajd ye`Èkaùug zfkdfnÈh 
yelsZ fyj;a zleäh fkdyelsZ hk wre;e;s ‘atoms’ 

(mrudKq) hk jok fhdod .;ay' 
 
tfy;a miq ld,Skj maf,afgda yd weßiafgdag,a úiska 
fkdfnÈh yels w;Hka; l=vd wxY= mej;sh fkdyels h 
hk u;h iQ;%.; l< w;r" ngysr ixialD;sfhys 
weßiafgdag,shdkq o¾Ykh wdêm;Hh ±rE Y; j¾I 
.Kkdjla ;=< u mod¾:h ms<sn`o fï zmrudKqlZ u;h 
hgm;a ù .sfha h' 

wm mrudKq f,i y`ÿkajk mod¾:fha fnÈh fkdyels 
;ekqï tall i`oyd ksYaÑ; w¾: ±laùula bÈßm;a lrk 
,oafoa 1808 § bx.%Sis cd;sl úoHd{hl= yd mdi,a 
.=rejrhl= jQ fcdaka fvda,agka ^1766-1844& úisks' 
fvda,agkaf.a mrudKqljdoh m%Odk Wm.%yK i;rla 
mokï ù ;sfí' 

1. uQ,øjH ie§ we;af;a zmrudKqZ hkqfjka ye`Èkafjk" 
w;sYhska u l=vd" fnÈh fkdyels wxY=j,sks' 



 

 

2. hï uQ,øjHhl ish¨ mrudKq ialkaOfhka yd 
;rñka tlsfklg iudk jk w;r hï uQ,øjHhl 
mrudKq wka ish¨ uQ,øjHj, mrudKqj,ska fjkia 
fõ' 

3. ridhksl m%;sl%shdj,ska tla uQ,øjHhl mrudKq" 
;j;a uQ,øjHhl mrudKq njg 
fjkia l< fkdyels h¡ tkï ridhksl m%;sl%shdj, 
§ mrudKq ueùug fyda úkdY ùug Ndck fkd fõ' 

4. fjka fjka uQ,øjHj, mrudKq folla fyda jeä 
.Kkla ir, ixLHd;aul wkqmd;j,ska iïnkaO 
ùfuka ixfhda. we;s fõ' 

fvda,agkaf.a mrudKql wdlD;sh ye`Èkafjkafka ‘f.d,a*a 
fnda,’ wdlD;sh hkqfjks' 

 

 

 
  

 

 

 

(a) (b) 

    (a) fcdka fvda,agka iy (b) f.d,a*a fnda, wdlD;sh 

 

1891 § fcdkaiagka Ô' iafgdaks ^1826-1911& úiska 
úoHq;fhys uQ,sl wxY=j i`oyd ‘bf,lafg%dakh’ hk ku 
fok ,o kuq;a tys meje;au ms<sn| lsisÿ mÍCIKd;aul 
idlaIHhla fkd ùh' 
 
1880 ueo Nd.fha § úoHd{hka iïmQ¾Kfhka u jdf.a 
jd;h f¾pkh lrk ,o ùÿre k< ;=< isÿ jk úoHq;a 



 

 

úi¾ck ms<sn`oj wOHhkh lsÍu wdrïN lr ;sì‚' 
ì%;dkH cd;sl fN!;sl yd ridhk úoHd{hl= jQ Y%Su;a 
ú,shï larElaiaf.a ^1832-1919& ksmehqula jQ fï 
WmlrKh larElaia k<h fyj;a lef;dav lsrK k<h 
f,i y`ÿkajkq ,eìKs' 
 
 

 
lef;dav lsrK k<h 

 
larElaia yd fiiaika úiska lrk ,o fï mÍlaIKfhka" 
larElaia k<hl bf,lafg%dav folg by< fjd,aàh;d 
m%Njhla ikaê l< úg r;a l< RK wdfrdams; 
;yvqfjka fyj;a lef;davfhka woDYHudk lsrK 
Odrdjla ksmofjk nj fmkakqï flß‚'  
 
fï lsrK weig fkdfmfkk kuq;a" wvq mSvkhla hgf;a 
we;s jdhqj, È,shqula we;s lsÍfuka yd fjk;a we;eï 
øjHj, m%;s§ma;shla we;s lsÍfuka fyj;a tajdhska 
wdf,dalh msg ùug ie,eiaùfuka tajdfha meje;au 
wkdjrKh flreKs' lef;davfhka ksl=;a jk 
fuu lsrK ‘lef;dav lsrK’ hkqfjka ye`ÈkaúK' 
 
miq j fï lsrK pqïnl fCIa;%hlska W;al%uhg ,la l< 
yels nj o tajd RK úoHq;a wdfrdamKhla ork nj o 



 

 

fidhd .kakd ,È' we;eï úoHd{hka fïjd ;rx. 
úfYaIhla f,i úYajdi l< w;r" ;j;a iuyrl= 
keUqre jQfha tajd wxY= f,i ie,lSug h' 
 
lef;davh l=uk øjHhlska ieÿKq tlla jqj;a iy k,h 
;=, we;s jdhqj l=ula jqj;a lef;dav lsrK iajNdjfhka 
taldldr jk nj ì%;dkH úoHd{hl= jQ fÊ'fÊ' 
f;dïika ^1856-1940& úiska ksÍCIKh lrk ,È' 1897 § 
lef;dav lsrK hkq RK f,i wdfrdams; 
jQ wxY= Odrdjla yeáhg fyf;u úia;r lf<a h' 
 
ueo isÿrla we;s wefkdavhla iys; lef;dav lsrK 
k<hla fhdod .ksñka lrk ,o mÍCIKhlska yd bka 
,o m%;sM,j,ska f;dïikag bf,lafg%dakfha wdfrdamKh 
yd ialkaOh w;r wkqmd;h .Kkh lsÍug yels jQ 
w;r" bka ,o m%;sM,h  
1'76 « 108 C g-1 ^.a?uhg l+f,daï& úh. 

 
 
 

 

  

 

 

f;dïikaf.a lef;dav lsrK k<h 

 

wefkdavh (+) 

lef;davh (-) 

m%;s§ma; 
;srh wê úNjh 



 

 

lef;dav lsrKj, .=K ^mÍCIKd;aul 
ksÍCIK& 

 
lef;dav lsrKj, m:h ir, f¾Çh fõ' úi¾ck 
k<hl lef;dav lsrKj, m:fhys f,dayuh l=reihla 
jeks mdrdkaO jia;=jla ;enQ úg" lef;davhg 
m%;súreoaO wka;fhys ta l=reifha Pdhdjla we;s fõ' 
fufia fijKe, s we;s ùfuka ;yjqrejkafka lef;dav 
lsrK ir, f¾Çh ud¾.j, .uka lrk njhs' 
 
 
 
 

 

lef;dav lsrKj, .=K 

 

 

lef;dav lsrK hkq ialkaOhla yd pd,l Yla;shla iys; 
wxY= loïnhls' úi¾ck k<hla ;=< lef;dav lsrKj, 
m:fhys ieye,a¨ yn,a ilhla ;enQ úg tys ;, 
lrlefõ'  
 
fuh bf,lafg%dakj,g ^lef;dav lsrK& .uH;djla we;s 
nj olajk ksÍlaIKhla f,i ie,fla ^flfia fj;;a 
k<h ;=< WIaK;ajh by< hEuo ;,j, N%uKhg 
fya;=jk ksid fï ks.ukh .ek ielhla o mj;S&. 
 
lef;dav lsrK RK f,i wdfrdams; h' lef;dav lsrK 
.uka .kakd m:hg úoHq;a fCIa;%hla fh¥ l, tajd Ok 
;yvqj fj; wdl¾IKh fõ' tajd pqïnl fCIa;%j, 

 



 

 

n,mEug o hg;a fõ' fuys lsrK W;al%uKh jk ÈYdj" 
fjk;a ´kEu RK wdfrdams; wxY=jla W;al%uKh jk 
ÈYdju fõ' tneúka lef;dav lsrK RK wdfrdams; nj 
;jÿrg;a ;yjqre fõ' 

 
ndysr úoHq;a fCIa;% iu`. lef;dav lsrKj, wka;¾ l%shd 

 

lef;dav lsrKj, iajNdjh úi¾ck k<h ;=< we;s 
jdhqj wkqj fyda lef;davh ie§ we;s øjHh wkqj fyda 
fjkia fkdfõ' 
 
úúO jdhqj,ska ,efnk lef;dav lsrKj, wdfrdamKh$ 
ialkaOh wkqmd;h ^e/m wkqmd;h& yrshgu iudk fõ' 
 
 

 
fÊ'fÊ' f;dïika iy Tyqf.a mrudKql wdlD;sh 

;u wkdjrK mokï lr .ksñka 1899 § fÊ'fÊ' 
f;dïika mrudKql jHQyh ms<sn`o zma,ï mqäxZ wdlD;sh 
bÈßm;a lf<a h'  
 
1909 § ;u f;,a ìkaÿ mÍCIKh mokï lr .ksñka 
bf,lafg%dkfha wdfrdamKh 1'602 « 10-19 C f,i 
wkdjrKh lr .ekSug frdnÜ ñ,slka ^1868-1953& 
iu;a úh'  



 

 

mÍCIKd;aulj fidhd .;a bf,lafg%daksl wdfrdamKh;a 
f;dïika úiska fidhd .kakd ,o wdfrdamKh$ ialkaOh 
wkqmd;h;a iïnkaO lr .ksñka bf,lafg%dakfha 
ialkaOh .Kkh l< yels úh' 
 

 
 

frdnÜ ñ,slka iy bf,lafg%dakfha ialkaOh 

 
fï ialkaOh ieye,a¨;u mrudKqj jk yhsv%cka 
mrudKqfõ ialkaOfhka 1$1837ls' 
bf,lafg%dakfha idfmaCI wdfrdamKh -1 ls' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

mrudKql kHIaáh 
 
c¾uka cd;sl fN!;sl úoHd{ thqcka f.da,aâiaghska 
mod¾:fha Ok wdfrdamKj, meje;au mÍCIKd;aul 
f,i ikd: lf<a h' Tyqf.a mÍCIKj, § b;d wvq 
mSvkfhka hq;a jd;h wvx.= isÿre msysá lef;davhla 
iys; úi¾ck k<hla Ndú; lrk ,È'  
 
fjd,aÜ 100000l muK by< fjda,aàh;djla lef;davhg 
fh¥ úg isÿre iys; lef;davhg msgqmiska u| r;a meye 
È,siqula we;s jk nj fyf;u ksÍCIKh lf<a h' 
 
k<hg by< fjda,aàh;djla fh¥ l, tys úoHq;a 
lafIa;%h jd;fha w,am jYfhka we;swhk ;ajrKh 
lrhs' fïjd jdhq mrudKq iu`. .eàfï § tajdhska 
bf,lafg%dak .e,ù bj;a jk fyhska ;j ;j;a Ok whk 
iefoa' 
   
fï whk yd bf,lafg%dak ;j ÿrg;a jdhq mrudKq yd 
.efgñka Ok whk ixLHdj jeä lrhs' Ok whk 
ish,a, RK lef;davh fj; wdl¾IKh jk w;r" bka 
iuyrla lef;davfha isÿre yryd .uka lrhs' 
  
lef;davfha isÿre ;=<ska .uka lrk fyhska 
f.da,aâiaghska úiska fï lsrK kï lrk ,oafoa zkd< 
lsrKZ hkqfjks'  
 
ieneúkau fï lsrK Ok bf,lafg%davfhka fyj;a 
wefkdavfhka mek fkdk`.sk kuq;a tajd lef;davfhka 
wE; wefkdavh wi,ska WmÈk fyhska zwefkdav lsrKZ 
fyj;a zOk lsrKZ hkqfjka o ye`Èkafõ' 



 

 

 
isÿre msysá lef;davhla iys; lef;dav lsrK k<h 

 

• Ok lsrK ir, f¾Çh ud¾.j, .uka .kakd w;r" 
tajdfhys m:fha ;nk ,o jia;=j, Pdhd we;s lrhs' 

• tajdg tajdfha m:fha ;nk ,o yn,a ilhla p,kh 
l< yels h' 

• fuu lsrK Ok f,i wdfrdams; jk w;r" úoHq;a 
fCIa;%hlg Ndck l< úg tajd tys RK f,i 
wdfrdams; ;yvqj fj; W;al%uh fõ' 

• Ok lsrKj, iajNdjh" úi¾ck k<fha wvx.= 
jdhqj u; r|d mj;S'  

• úúO jdhq j,ska we;s jkafka fjkia ialkaO iy 
fjkia wdfrdamKj,ska hq;a wxY=j,ska iukaú; 
úúOdldr Ok lsrKhs' fï ksid fjka fjka 
jdhqj,ska ,efnk Ok lsrK wxY=j, e/m wkqmd;h 
ksh; fkd fõ' 
 

fï zlsrKZ pqïnl fCIa;%hl § flfia W;al%u fõ ±hs 
fiùu i`oyd 1907 § lrk ,o wOHhkhlska wkdjrKh 
jQfha tajd ks¾ñ; ù we;s wxY= ialkaOfhka tlsfklg 
fjkia njhs'  
 
fï w;ßka ieye,a¨;u wxY= iefokafka k<h ;=< 
yhsv%cka jdhqj hï ;rula fyda wkak;¾.;j ;sfnk 
úg h' ta wxY=j, ialkaOh bf,lafg%dakhl ialkaOh 
fuka 1840 .=Khla muK fõ' fjk;a Ok wxY=" 
ieye,a,qu Ok wxY=fõ ialkaOfhys .=Kdldr úsh' tu 
ksid fuh Wm mrudKq wxY=jla úh hq;=h'   



 

 

tajd fm%dafgdak f,i kï lrk ,§' fm%dafgdakhl idfmaCI 
ialkaOh tlls¡  
 
fï wkqj fm%dafgdakfha ialkaOh 1.6 × 10-24 g 
fyda 1.007276 u ^mrudKql ialkaOh tallh& fyda Da 

fvda,agka (Daltons)' ̂ mrudKql ialkaO tallh" w;S;fha 
oS amu f,i ixfla;j;a lr we;& 
 
fm%dafgdakhl wdfrdamKh bf,lafg%dakfha wdfrdamKhg 
iudk yd m%;súreoaO fõ' fï wkqj fm%dafgdakhl 
ksrfmaCI wdfrdamKh ̂ Ok& l+f,daï 1.6 x 10-19ls' ́ kEu 
wxY=jla úiska orkakd jQ l=vd;u Ok wdfrdamKh jk 
fuh tAll 1l Ok wdfrdamKhla fia ie,fla' 
fm%dafgdakhl idfmaCI wdfrdamKh ¬1 ls' 
 
m%xY cd;sl úoHd{hl= jQ fykaß fnlr,a (1852-1908) 
úiska 1896 § úlsrKYS,;dj fidhd .ekSfuka blaì;s 
ì%;dkH cd;sl fN!;sl úoHd{ Y%Su;a w¾kiaÜ ro*¾â 
(1871- 1973) úlsrKYS,s øjHj,ska ;=ka wdldrhl 
úlsrK" tkï we,a*d ^α&" îgd ^β& yd .eud 
^γ& lsrK ksl=;a jk nj fmkajd ÿkafka h'  
 
ñka α iy β úlsrK úoHq;a fCIa;%hlska W;al%uhg ,la 
fõ' we,a*d ^ α & lsrK α wxY= hkqfjka ye`Èkafjk Ok 
f,i wdfrdams; wxY=j,ska iukaú; jk w;r" tneúka 
tajd Ok wdfrdams; ;yvqjlska bj;g W;al%u fõ' îgd 
(β) lsrK β wxY=j,ska hqla; jk w;r" tajd 
wkkH;dfjka bf,lafg%dak yd iu fõ' β wxY= RK 
f,i wdfrdams; ;yvqjlska bj;g W;al%u fõ' 
úlsrKYS,s úlsrK w;=ßka ;=ka jeks 



 

 

j¾.h wêYla;s úlsrK j¾.hla jk .eud ^ γ & 
lsrKhs. X lsrK fiau fïjdo wdfrdamKhlska f;dr jk 
w;r" ndysr úoHq;a fyda pqïnl fCIa;%hl n,mEug 
hg;a fkdfõ' 

 
úoHq;a fCIa;%hl we,a*d (α)" we,a*d (β) iy .eud (γ) 

lsrKj, yeisÍu 
 

                      
       

 

 

 

 

 

 

 

 

 

 

 

(a)  fykaß fnlr,a iy (b) w¾kiaÜ ro*¾â idñjrhd 
 

 
 
 
 

(a)                                                    (b)                                                    



 

 

ro*¾âf.a rkam;a mÍCIdj 
 
1908-09 w;r ld,fha § ro*¾â Tyqf.a iydhl" c¾uka 
cd;sl fN!;sl úoHd{ fcdyekaia ydkaia ú,afy,aï 
.hs.¾f.a ^1882-1945& yd tjlg Wmdê wfmaCIlhl= jQ 
w¾kiaÜ udiavkaf.a o iydh we;sj" úlsrKYS,s 
m%Njhlska ksl=;a jk α wxY=" rka we;=¿ fjk;a 
f,dayj, b;d ;=kS f,da m;a fj; t,a, lrñka mÍCIK 
.Kkdjla meje;aù h' 
 

 
ro*¾âf.a rkam;a mÍCIdj 

wxY=j,ska nyq;rh W;al%uhlska f;drj" ke;fyd;a b;d 
w,am W;al%uhlska hqla;j rkam; úksúo hk nj Tjqyq 
ksÍCIKh l<y' ta w;r wxY=j,ska lsysmhla muKla 
úYd, fldaKhlska W;al%u jk nj fyj;a m%lsrKhg 
,la jk nj Tjqyq ÿgy' ;j o" wxY=j,ska b;d iq¿ 
ixLHdjla rka m;%fha jeoS fmd,d mekSu ksid tajd meñ‚ 
ÈYdjg u mrdj¾;kh úh' 
 
fï mÍCIKfha m%;sM, meyeÈ,s lrkq jia mrudKqfjka 
jeä fldgila ysia wjldYh úh 
hq;= hehs fhdackd lrñka ro¾*â mrudKqj i`oyd kj 
wdlD;shla bÈßm;a lf<a h' 
 



 

 

fhdað; õhQyh α wxY=j,ska nyq;rhla W;al%ukhlska 
f;drj fkdtfiakï b;d w,am W;al%ukhla muKla 
we;sj rkam; yryd .uka lsÍu meyeos,s lrhs. 
mrudKqfõ OK wdfrdamk ish,a, tys flakaøfhys jQ 
>kyrhl fyj;a kHIaáhl talrdYS ù we; . m%lsrK 
mÍlaIdfõoS α wxY=jla kHIaáhg wdikakj meñfKk 
l,ays th wêl úl¾IK n,hlg md;% jk w;r 
,tfyhskau úYd, W;al%uKhlg m;afõ. 

;jo kHIaáh t,af,a tk α wxY=jla w;s m%n, 
úl¾IKhlg ,la jk neúka thg p,kh jk wxY=j 
yrjd heúh yel. 

 

 
ro¾*âf.a mrudKql wdlD;sh 

 
miqld,Skj úfYaIfhkau ialkaO j¾Kdj,SlaIKh 
mokï fldg isÿ lrk ,o wOHhkj,ska fmkakqï lrk 
,oafoa mrudKqj, ialkaOh tajdfha fm%dafgdakj, yd 
bf,lafg%dak j, ialkaOhg jvd jeä njhs. tu ksid 
mrudKqfõ ialkaOhg jvd jeä njhs. tu ksid 
mrudKqfõ ialkaOhg odhl jk ;j;a Wm wxY=jla 
;sìh hq;= fõ. 1932 oS ì%;dkH úoHd{fhl= jQ Y%Su;a 



 

 

fÊïia peâúla (1891-1972) úiska kshqfg%dakhfidhd .kq 
,eìKs . kshqfg%dakfha wdfrdamKh Y+kH (0) jk w;r  
tys ialkaOh 1.6749*10 -24 g fyj;a 1.008665 u f fõ' 

 
(a) fÊïia peâúla (b) kS,a fnda¾  

 
ro*¾âf.a ld,fha mgka fN!;sl úoHd{hka úiska jv 
jvd;a mrudKql kHIaáh .ek yeoEÍï lrk ,oS'1913 oS 
fvkaud¾la cd;sl fN!;sl úoHd{fhl= jQ kS,aia fyä%la 
fâúâ fnda¾ (1885-1962) tjlg oek ;snQ woyia 
iïmsKavkh lrñka" ysre jgd .%yf,dal mßN%uKh 
jkafka hï fiao mrudKql kHIaáho ta jgd jQ llaIj, 
mßN%uKh jk bf,lafg%dakj,ska jg ù we;s nj fhdackd 
lf<a h'  
 
;j o fya bf,lafg%dak mrudKql lCIj, iaÓr j 
msysàug kï kHIaáh yd bf,lafg%dak w;r mj;akd 
úoHq;a-iaÓ;sl n, bf,lafg%dakhla u; we;s flfrk 
flakaødmidß n,hg iudk nj Wm.%yKh lf<a h' 
 
fjk;a jpkj,ska lsj fyd;a bf,lafg%dakj,g kHIaáfha 
isg we;s ÿr ksh;j mj;ajd .ksñka bf,lafg%dakj,g 
kHIaáh jgd ksh; fõ.hlska .uka lsÍug isÿ fõ' 
fnd¾a úiska bÈßm;a lrk ,o fï mrudKql wdlD;sh 
ro*¾â-fnda¾ wdlD;sh fyj;a fnda¾ wdlD;sh hkqfjka 
y`ÿkajkq ,efí' kHIaáh ;=< yuqjk wxY= kshqla,sfhdak 



 

 

f,i ye|skafõ. tneúka mrudKqfõ fm%dafgdak iy 
kshqfg%dak" kshqla,sfhdakj, ixrpl fõ. kshqla,hsvhla 
hkq ksIaÑ; jQ fm%dafgdak iy kshqfg%dak ixLHdjla we;s 
mrudKqjl kHIaáhls' ^kshqla,sfhdak ish,a,& tuksid 
kshqla,hsv hkq kshqla,sfhdakj, ixhqla; wxY=ka fõ' 

 
fnda¾ wdlD;sh 

 
  



 

 

mrudKql l%udxlh" iuia:dksl yd ialkaO 
l%udxlh 
 
ro¾*¾âf.a iu-iylrefjl= jQ bx.%Sis fN!;sl úoHd{ 
fykaß .aúka fc*ars fudaia,s ^1887-1915&" kHIaáfhys Ok 
wdfrdamK ixLHdj jeä jkafka bf,lafg%dk tall tlska 
tl nj fidhd .;af;a h'  
 
tla tla uQ,øjHfha mrudKqjlg Bg u ,dlaIKsl jQ 
fm%dafgdak ixLHdjla we;' lsishï iqúfYaI uq,øjHhl 
mrudKqjl we;s fm%dafgdak ixLHdj tys mrudKql 
l%udxlh hkqfjka ye`Èkafõ'  
 
 
 
 
mrudKqjl Y=oaO úoHq;a wdfrdamKhla fkdue;s fyhska 
tys we;=<;a bf,lafg%dak ixLHdj tu mrudKqfõ 
kHIaáfhys wvx.= fm%dafgdak ixLHdjg iudk fõ' 
ksoiqkla f,i ldnka uQ,øjHfha ish¨ mrudKq fm%dafgdak 
yhlska yd bf,lafg%dak yhlska hqla; jk w;r" 
Tlaisckaj, ish¨ mrudKqj, fm%dafgdak wgla yd 
bf,lafg%dak wgla wvx.= h' ta wkqj ldnkaj, mrudKql 
l%udxlh 6 o Tlaisckaj, mrudKql l%udxlh 8 o 
fõ' 
 
ì%;dkH úoHd{hka jQ fÊ'fÊ' f;dïika iy *a/kaisia 
ú,shï weiagka ^1877-1945& úiska ksmojk ,o ialkaO 
fNao udkh" uq,a u jrg iuia:dksl ^ksfhdakaj,&fidhd 
.ekSu i`oyd 1912-13 w;r ld,fha § Tjqka úiska Ndú; 
lrk ,§' fok ,o uQ,øjHhl mrudKq tajdfha 
wka;¾.; kshqfg%dak ixLHdfjka fjkia úh yels h' 

mrudKql l%udxlh ^Z& = fm%dafgdak ixLHdj = mrudKqjl bf,lafg%dak ixLHdj 



 

 

tneúka tajdfha ialkaOh o tlsfklska fjkia úh yels 
h' mrudKqjl we;s fm%dafgdak ixLHdfõ yd kshqfg%dak 
ixLHdfõ tl;=j tys ialkaO l%udxlh kï fõ' 
 
 
 
 
lsishï mrudKqjla ±laùu i`oyd uQ,øjHfha 
ixfla;fhys jï mi by< fl<jßka ialkaO l%udxlh 
,shkq ,nk w;r" jï mi my< fl<jr fjka jkafka 
mrudKql l%udxlh i`oyd h' flfia jqj o ridhksl 
ixfla;fhka o mrudKql l%udxlh .uH jk neúka 
idudkHfhka th ixfla;h iu`. fkd ±lafõ' 

 
ldnkaj, mrudKql ixfla; 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

ialkaO l%udxlh^A& = fm%dafgdak ixLHdj ^Z&  = kshqfg%dak ixLHdj 

ksoiqk 

197Au mrudKqjl we;s fm%dafgdak" kshqfg%dak yd bf,lafg%dak ixLHdj 
ljf¾ o@ 

 

úi`ÿu: 

Wvqfm< 197 ialkaO l%udxlh ^fm%dafgdak + kshqfg%dak& fõ' wdj¾;s;d 
j.=fõ fmkakqï flfrk mßÈ rkaj, mrudKql l%udxlh 79 fõ' 
tfyhska 197Au mrudKqjl fm%dafgdak 79la" bf,lafg%dak 79la yd 
kshqfg%dak 197 - 79 = 118la we;=<;a h' 
 

 



 

 

iudk mrudKql l%udxlj,ska hq;a tfy;a fjkia ialkaO 
l%udxl iys; ^tkï tlu fm%dafgdak ixLHd iy fjkia 
kshqfg%dak ixLHd iys;& mrudKq tlsfkflys iuia:dksl 
hkqfjka ye`Èkafõ' ksoiqkla f,i ldnkaj, 
mrudKqj,ska fndfyduhlg we;af;a kshqfg%dak 6la kuqÿ 
we;eï mrudKqj,g Bg jeä kshqfg%dak .Kkla we;' 
 
fm%dafgdka 6la yd kshqfg%dak 6la we;s ldnka mrudKqj, 
ialkaO l%udxlh 12la jk w;r" tajd 12C f,i ksrEmKh 
flf¾' tfia u fm%dafgdak 6la iy kshqfg%dak 7la we;s 
ldnka mrudKqj, ialkaO l%udxlh 13la jk w;r tajd 
13C f,i o fm%dafgdak 6la yd kshqfg%dak 8la we;s ldnka 
mrudKqj, ialkaO l%udxlh 14la jk w;r" tajd 14C 
f,i o fmkakqï flf¾' uQ,øjHhl iajNdjfhka ia:dhS 
jk iuia:dksl ia:dhs iuia:dksl f,i o" ia:dhs 
fkdjk iuia:dksl úlsrKYS,s iuia:dksl f,i o 
ye`Èkafõ' 
 
 
  



 

 

mrudKql ialkaO mßudKh 
 
mrudKq hkq b;d l=vd mod¾:uh fldgia neúka tajdg 
ialkaOhla we;' flfia jqjo fun`ÿ b;d l=vd ialkaO 
wdY%s;j lghq;= lsÍfï § talSlrKh lrk ,o mrudKql 
ialkaO tallh (u) Ndú;hg .ekSu myiq h' 
 
 

 

 

 

 

fuys talSlrKh lrk ,o mrudKql ialkaO tallh (u), 
w¾: olajkq ,nkafka ldnkaj, ridhksl jYfhka 
fkdne÷Kq 12C iuia:dkslfha mrudKql ialkaOfhka 
yßhgu 1$12 f,i h' fï tallfhka 1H mrudKqjl 
ialkaOh 1.0078 u fyda Da jk w;r1 6O mrudKqjl 
ialkaOh 15.9949 u fyda Da fõ' 
 
 
  

1 u fyda 1Da ^fmr amu& = 
12𝑔

6.02214∗1023
∗

1

12
= 1.66054 ∗ 10−24𝑔 

1u = 1.66074 x 10-24 g   yd 1g = 6.02214x1023 u fyda  Da  



 

 

uQ,øjHhl uOHl mrudKql ialkaOh iy 
idfmaCI mrudKql ialkaOh 
 
 
fndfyda uQ,øjH iajNdjfhys mj;skqfha iuia:dksl 
ñY%K jYfhks' mrudKqjl ialkaOh" idfmalaI 
mrudKql ialkaOh fyda mrudKql ialkaOh f,i ,nd 
Èh yel' uOHl mrudKql ialkaOh, uQ,øjHfha 
iuia:dkslj, ialkaO tajdfha idfmaCI iq,N;dj,ska 
.=Klr tl;= lsÍfuka ,nd .; yels h' 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

uOHl mrudKql = (uOHl mrudKql x(Nd.sl iuia:dksl  

   ialkaOh      ialkaOh)    iq,N;dj) 

ksoiqk 
iajdNdúlj mj;akd ldnka 12C, 98'93]lska o 13C, 1'07]lska o fkd.sksh 
yels ;rï 14C m%udKhlska o iukaú; h' tu uq,a iuia:dksl foflys 
ialkaO ms<sfj<ska 12 u ^yßhg u& iy 13'00335 u fõ' fï wkqj 
ldnkaj, uOHl mrudKql ialkaOh .kKh lrkak. 
 
úi÷u : 
 

(0.9893 × 12.00 u) + (0.0107 × 13.00335 u) = 12.01 u 

 

 

 

 

 

 



 

 

mrudKql ialkaOh" mrudKq ujq,hl ialkaOhla f,i 
^g mol-1 tallj,ska& m%ldY lrkq ,nk l,ays Bg 
uQ,øjHfha fkdfyd;a mrudKqfõ ujq,sl ialkaOh hehs 
lshkq ,efí' 
 
1g = 6'02214 « 1023 u yd mrudKq ujq, tlla mrudKq 
6'02214 « 1023 neúka ldnkaj, ujq,sl ialkaOh 12'01 g 

mol-1 fõ' 
 
idfmaCI mrudKql ialkaOh ^Ar& udk rys; fN!;sl 
rdYshls' th uQ,øjHhl mrudKqj, uOHl ialkaOh 
iy (talSlrKh lrk ,o mrudKql ialkaO tallh 
hkqfjka ye`Èkafjk& ldnka-12 mrudKqfõ ialkaOfhka 
1$12 w;r wkqmd;hls' tneúka ldnkaj, idfmaCI 
mrudKql ialkAOh 12'01 fõ' 
 
wdj¾;s;d j.=j," uQ,øjHhl idfmaCI mrudKql 
ialkaOh idudkHfhka uQ,øjHfha ixfla;hg my<ska 
olajkq ,efí' 

 
 
  



 

 

whk 
 
ridhksl l%shdj,shla uÕska mrudKqjl kHIaáh 
fjkilg Ndck fkd fõ' tfy;a we;eï mrudKqj,g 
myiqfjka bf,lafg%dak bj;a lsÍug o bf,lafg%dak ,nd 
.ekSug o yels h' mrudKqjlska bf,lafg%dak bj;a jqj 
fyd;a" ke; fyd;a Bg bf,lafg%dak tl;= jqj fyd;a 
iefokafka wdfrdams; wxY=jls' th whkhla hkqfjka 
ye`Èkafõ' Ok wdfrdamKhla iys; whkhla 
legdhkhla hkqfjka o RK wdfrdamKhla iys; 
whkhla wekdhkhla hkqfjka o kï flf¾' 
 
Wod: fm%dafgdak 11lska yd bf,lafg%dak 11lska hq;a 
fidaähï mrudKqjlg tla bf,lafg%dakhla myiqqfjka 
neyer l< yels h' tys m%;sM,h jYfhka we;s jk 
legdhkfhys we;af;a fm%dafgdak 11la iy bf,lafg%dak 
10ls' tkï( tys Y=oaO wdfrdamKh +1ls' 
 

 
fidaähï mrudKqjl whkSlrKh 

 

 



 

 

Wod: fm%dafgdak 17lska yd bf,lafg%dak 17lska hq;a 
laf,daÍka mrudKqjlg ridhksl m%;sl%shdj, § 
bf,lafg%dakhla ,nd .ksñka Cl- whkhla ksmoúh yels 
h' 

 
laf,darhsâ whkh iEoSu 

 

whkhl uq¿ wdfrdamKh olajkq ,nkafka mrudKql 
ixfla;fha ol=Kq mi Wvq fm<laf,i h' tneúka (hlv 
mrudKqjlska bf,lafg%dak ;=kla bj;a ù iEfok) f*ßla 
whkhla fufia fmkakqï flf¾' 
 

 
Na+ yd Cl- jeks ir, whkj,g wu;r j NH4

+ 
 ^wefudakshï whkh& yd SO4

2- ^i,af*aÜ 
whkh& jeks nyqmrudKql whk o fõ' wKqj, fukau 
fïjdfhys o tlsfklg ne`ÿKqmrudKq wvx.= jk 
kuq;a tajdg Y=oaO Ok fyda Y=oaO RK wdfrdamKhla 
we;' 
  



 

 

 


