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1. mrudKql jHqyh 

wka;¾.;h 

 

1.1     mod¾:h ms<sn`o mrudKql jdoh 

1.1.1 lef;dav lsrKj, .=K 

^mÍCIKd;aul   ksÍCIK&  

1.1.2   mrudKql kHIaáh 

1.1.3  Ok lsrKj, .=K ^mÍCIKj,ska ,o 

ksÍCIK& 

1.1.4   ro*¾âf.a rkam;a mÍCIdj 

1.1.5  mrudKql l%udxlh" iuia:dksl yd 

ialkaO l%udxlh 

1.1.6   mrudKql ialkaO mßudKh 

1.1.7  uQ,øjHhl uOHl mrudKql 

ialkaOh iy idfmaCI mrudKql 

ialkaOh 

1.1.8   whk 

 

1.2    úoHq;a-pqïnl úlsrK yd mod¾:fha 

;rx.dldr .=K 

 úoHq;a - pqïnl úlsrK yd 

tajdfha .=K [m%fõ.h (c), 
;rx. wdhduh (λ), ixLHd;h 

(u), Yla;sh (E)] 
1.2.1   Yla;s lafjdkagïlrKh 

 úoHq;a-pqïnl j¾Kdj,sh 

 c = ν λ   

 E = h ν, λ =
௛

௠௏
 

 mod¾:fha wxY=-;rx. ^oaú;aj& 
iajNdjh 

1.3   mrudKqj, bf,lafg%daksl Yla;s 

uÜgï 

 uQ,øjHj, wkqhd; whkSlrK 

Yla;sj, úp,kh 

1.3.1    yhsv%cka j¾Kdj,sh 

 Yla;s uÜgïj, 

bf,lafg%dakj, meje;au 

 

 

 
 
1.3.2    ldlaIslj, yev  

1.3.3    ldlaIsl yd lafjdkagï wxl  

 m%Odk lafjdkagï wxlh (n)  

 WoaÈ.xY lafjdkagï wxlh (l)  

 pqïNl lafjdkagï wxlh (ml)  

 neuqï lafjdkagï wxlh (ms) 

1.4      bf,lafg%dak úkHdi 

1.4.1    wjq*andjq uQ,O¾uh 

1.4.2    mõ,s nysIAldr uQ,O¾uh 

1.4.3    yqkaâ f.a kS;sh 

1.4.4    iïmsKaä; bf,lafg%dak úkHdih 

1.5      wdj¾;s;d j.=j f.dvke.Su 

 wdj¾;s;d j.=fõ §¾> wdldrh 

1.6     s yd p f.dkqj, uQ,øjH fmkajk 

wdj¾;Sh keUqre;d 

1.6.1 mrudKqj, iy whkj, ;ru 

 jeka v'jd,a wrh 

 iyixhqc wrh 

 f,dayl wrh 

 mrudKql wrfhys wdj¾;Sh keUqre;d 

 whkj, bf,lafg%dak úkHdi 

 whksl wrfhys wdj¾;Sh keUqre;d 

1.6.2   whkSlrK Yla;sh 

 m<uq whkSlrK Yla;sj, wdj¾;Sh 

keUqre;d 

1.6.3   bf,lafg%dak ,nd .ekSfï Yla;sh  

1.6.4   úoHq;a-RK;dj 
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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 ´kE u fohla mod¾:hla fõ'  

wm f,dalfha we;s øjH tajdfha .=Kj,ska fnfyúka fjkia jkafka ù kuqÿ ieu fohla 

u 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&' 

1.1 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 ^l%s'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;e hs úia;r l< w;r" tajd ye`Èkaùug zfkdfnÈh yelsZ fyj;a zleäh fkdyelsZ hk 

wre;e;s ‘atomos’ (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 zf.d,a*a fnda, wdlD;sh’ hkqfjks' 
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(a)                                                            (b) 

1'1 rEmh (a) fcdaka 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' 

 

1.2 rEmh 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 flßK' 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 
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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 « 10
8 C g-1

 ^.a?uhg l+f,daï& úh' 

 

 

 

 

 

 

 

 

 

 

 

 

1.3 rEmh f;dïikaf.a lef;dav lsrK k<h 
 

 

1.1.1 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 ;yjqre 

jkafka lef;dav lsrK ir, f¾Çh ud¾.j, .uka lrk njhs' 

 

 

 

 

 

 

 

 

 

 

 

 

1'4 rEmh 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< hEu o 

;,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 

lef;davh (-) 
wefkdavh (+) 

wê úNjh 
m%;s§ma; ;srh 

lef;dav 

lsrK 

lef;davh 

 

wefkdavh
 

yn,a 

ilh 
lef;davh 

wefkdavh                 

(f,dayuh jia;=j) 

f,dayuh 

jia;=fõ Pdhdj  

lef;dav 

lsrK 
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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' 

 

 

 

 

 

 

 

 

 

1'5 rEmh 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 fkd fõ' 

 úúO jdhqj,ska ,efnk lef;dav lsrKj, wdfrdamKh$ ialkaOh wkqmd;h ^e/m 

wkqmd;h& yrshgu iudk fõ' 

 

 

 

 

 

 

 

 

 

1'6 rEmh 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%dakfha 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' 

 

 

  

                                                                                     

1.7 rEmh frdnÜ ñ,slka iy bf,lafg%dakfha ialkaOh 

lef;davh wefkdavh 

úoHq;a fCIa;%h lef;dav lsrK 

bf,lafg%dak 

Ok f,i 

wdfrdams; f.da,h  
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fï ialkaOh ieye,a¨;u mrudKqj jk yhsv%cka mrudKqfõ ialkaOfhka 1$1837ls' 

bf,lafg%dakfha idfmaCI wdfrdamKh -1 ls' 
 

1.1.2 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 10,000l 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;s 

whk ;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' ieneúka u 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' 

 

 

 

 

 

1'8 rEmh isÿre msysá lef;davhla iys; lef;dav lsrK k<h 

1.1.3 Ok lsrKj, .=K ^mÍCIKj,ska ,o ksÍCIK& 

 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 

jdhqj,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 
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.=Khla muK fõ' fjk;a Ok wxY=" ieye,a,qu Ok wxYfõ 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 10-19
ls' ´kE u 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%xi 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 ^&" îgd ^& yd .eud 

^& lsrK ksl=;a jk nj fmkajd ÿkafka h' ñka  iy  úlsrK úoHq;a fCIa;%hlska 

W;al%uhg ,la fõ' 

we,a*d ^& lsrK  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 () lsrK  
wxY=j,ska hqla; jk w;r" tajd wkkH;dfjka bf,lafg%dak yd iu fõ'  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 ^& lsrKhs¡ X lsrK fia u fïjd o 

wdfrdamKhlska f;dr jk w;r" ndysr úoHq;a fyda pqïnl fCIa;%hl n,mEug hg;a fkd 

fõ' 

 

 

 

 

 

 

 

1.9 rEmh  úoHq;a fCIa;%hl we,a*d ()" we,a*d () iy .eud () 
lsrKj, yeisÍu 

 

 

 

 

úlsrKYS,s øjHh 
úoHq;fhka 

wdfrdams; ;yvq 

Bhï l=Üáh 

 lsrK 

 lsrK 

 lsrK 

isyska Èla isÿrla 

iys; ;yvqj 
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                                  (a)                                       (b) 

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

1.1.4 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  wxY=" rka we;=¿ 

fjk;a f,dayj, b;d ;=kS f,da m;a fj; t,a, lrñka mÍCIK .Kkdjla meje;aù h' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.11 rEmh 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' 

 wxY= m%Njh   

m%;slsrKh 
jq wxY= 

;=kS rka 
;yvqj  W;al%uKh jq    

wxY=   

jD;a;dldr 
m%;s§ma; ;srh   

 wxY= 
loïNh  

wxY=j,ska nyq;rh 
W;al%u fkdfõ        ;=kS rka m;%h  

foil 

m
%;
s§
m
a;
 ;

sr
h
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kHIaáh  

bf,lafg%dak 
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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' fnda¾ 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' 

 

 
 

 

 

 

 

 

 

 

 
1.14 rEmh fnda¾ wdlD;sh 

 

1.1.5 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%dak 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' tneúka tajdfha ialkaOh o 

mrudKql l%udxlh ^&  fm%dafgdak ixLHdj  mrudKqjl bf,lafg%dak ixLHdj 
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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' 

 

 

 

 

 

 

 

 

1'15 rEmh ldnkaj, mrudKql ixfla; 

 

 

 

 

 

 

 

 

 

 

 

   

  

 

iudk mrudKql l%udxlj,ska hq;a tfy;a fjkia ialkaO l%udxl iys; ^tkï tl u 

fm%dafgdaak 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%dafgdak 6la yd  kshqfg%dak 6la 

we;s ldnka mrudKqj, ialkaO l%udxlh 12la jk w;r" tajd 
12

C 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 
13

C f,i o fm%dafgdak 6la yd kshqfg%dak 8la we;s ldnka 

mrudKqj, ialkaO l%udxlh 14la jk w;r" tajd 
14

C f,i o fmkakqï flf¾' 

ialkaO l%udxlh ^&  fm%dafgdak ixLHdj ^Z&  kshqfg%dak ixLHdj  

ialkaO l%udxlh 

mrudKql l%udxlh 

uQ,øjHfha ixfla;h 

1.1 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' 
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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' 

1.1.6 mrudKql ialkaO mßudKh 

mrudKq hkq b;d l=vd mod¾:uh fldgia neúka tajdg ialkaOhla we;' flfia jqj o 

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 
12

C iuia:dkslfha mrudKql ialkaOfhka 

yßhgu 1$12 f,i h' fï tallfhka 
1H mrudKqjl ialkaOh 1.0078 u fyda Da jk 

w;r 
16

O mrudKqjl ialkaOh 15.9949 u fyda Da fõ' 

1.1.7 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' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 u fyda 1Da ^fmr amu&    𝟏𝟐 𝐠

𝟔.𝟎𝟐𝟐𝟏𝟒 ×𝟏𝟎𝟐𝟑  ×
𝟏

𝟏𝟐
= 1.66054 × 10ିଶସg      

1 u   1'66054«10 -24 g     yd    1g   6'02214«10 23 u fyda Da 

uOHl mrudKql ialkaOh    ^iuia:dksl ialkaOh& « ^Nd.sl iuia:dksl iq,N;dj& 

1.2 ksoiqk  

iajdNdúlj mj;akd ldnka 
12

C, 98'93]lska o 
13

C, 1'07]lska o fkd.sksh yels ;rï 

14
C 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  
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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 « 10
23
 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' 

 

 

 

 

 

 

 

1.1.8 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 myiqfjka 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' 

 

 

 

 

 

 

 

 

 

1.16 rEmh fidaähï mrudKqjl whkSlrKh 
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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' 

 

 

 

 

 

 

 

 

 

 

1.17 rEmh laf,darhsâ whkh iEoSu  

 

whkhl uq¿ wdfrdamKh olajkq ,nkafka mrudKql ixfla;fha ol=Kq mi Wvq fm<la 

f,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 NHସ

ା ^wefudakshï whkh& yd SOସ
ଶି 

^i,af*aÜ 

whkh& jeks nyqmrudKql whk o fõ' wKqj, fuka u fïjdfhys o tlsfklg ne`ÿKq 

mrudKq wvx.= jk kuq;a tajdg Y=oaO Ok fyda Y=oaO RK wdfrdamKhla we;' 

 

1.2 úoHq;a-pqïnl úlsrK yd mod¾:fha ;rx.dldr .=K 

mrudKqjl bf,lafg%daksl jHQyh ms<sn`oj wm úiska wjfndaO lr f.k we;s 

lreKqj,ska fndfyduhla meñK we;af;a øjH u`.ska úfudapkh flfrk" ke; fyd;a 

wjfYdaIKh flfrk wdf,dalh úYaf,aIKfhks' úoHq;a-pqïnl úlsrK iukaú; ù 

we;af;a úoHq;a-pqïnl ;rx.j,sks' úoHq;a-pqïnl ;rx. hkq ßla;hla ;=< wdf,dalfha 

fõ.fhka m%pdrKh jk tlsfkl iu`. iïmd; jQ úoHq;a yd pqïnl fCIa;% fõ' fï 

fCIa;% foflys foda,k tlsfklg ,ïnl jk w;r" ;rx.h m%pdrKh jk ÈYdjg o 

,ïn fõ' 

 

 

 

 

 

 

 

1.18 rEmh úoHq;a-pqïnl úlsrK 

wfma weiska wm olsk wdf,dalh fyj;a oDYH wdf,dalh úoHq;a-pqïnl úlsrKj, tla 

iajrEmhls' ish¨ wdldrfha úoHq;a-pqïnl úlsrK ßla;lhla ;=< § wdf,dalfha 
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fõ.fhka ^c&" tkï 2'998«10
8 m s-1 

l fõ.fhka .uka .kakd w;r" ;rx.dldr .=Kj,ska 

hqla; h' ;rx. wdj¾;s; fõ' fuhska woyia jkafka tajdfha YS¾Ij, yd ksïkj, rgdj 

ksh; wka;rj, § h<s h<s;a mqkrdj¾;kh jk nj h' hdno YS¾I folla fyda ksïk 

folla w;r ÿr (pl%hl ÿr)  ;rx. wdhduh ^& kï fõ'  ;;amrhla ;=< hï ,CIHhla 

miq lr hk iïmQ¾K ;rx. wdhdu ixLHdj fyj;a pl% ixLHdj ;rx.fha ixLHd;h ^& 
kï fõ¡ ixLHd;h m%ldY flfrkqfha ;;amrhg pl% f,i fyj;a y¾Üia ^z& hk 

tallfhks' pl% we;s nj ;yjqre jQ neúka y¾Üia tallfhka fndfyda úg m%ldY jkqfha 

z;;amrhgZ hkak ye`.fjk s-1
 f,i h' fï  wkqj"  

 

  

 

 

 

 

 

 

 
 

1.19 rEmh úoHq;a-pqïnl ;rx.hla 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
úúO j¾.fha úoHq;a-pqïnl úlsrK úúO .=Kj,ska hqla; h' ta tajdfha ;rx. wdhdu 

tlsfklska fjkia neúks' úoHq;a-pqïnl úlsrK tajdfha ;rx. wdhduj, wdfrdayK 

ms<sfj< wkqj fm<.eiajQ úg ,efnkafka úoHq;a-pqïnl j¾Kdj,shhs' 

;rx. wdhduh ^& 

c    

1.3 ksoiqk 

fmdÿ ia:dk wdf,dalj;a lsÍug fhdok fidaähï jdIAm mykaj,ska ksl=;a flfrk 

ly wdf,dalfhys ;rx. wdhduh 589 nm fõ' fï úlsrKfhys ixLHd;h .Kkh 

lrkak' 

úi`ÿu : 
   

  ௖


= ቀ

ଷ.଴଴×ଵ଴ఴ ௠/௦

ହ଼ଽ ௡௠
ቁ ቀ

ଵ ௡௠

ଵ଴షవ ௠
ቁ = 5.09 × 1014 s-1 

 



w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 1 tallh mrudKql jHqyh 

 

16 

 

 

1.20 rEmh úoHq;a-pqïnl j¾Kdj,sh 

 

1.2.1 Yla;s lafjdkagïlrKh 

1900 § c¾uka cd;sl fN!;sl úoHd{hl= jQ uelaia ma,dkala ^1958 - 1947& Yla;sh 

lafjdkagïlrKh ù we;s nj m%ldY lf<a h' ñka woyia jkafka mrudKqj,ska Yla;sh 

úfudapkh jkafka" ke; fyd;a wjfYdaIKh jkafka hï wjuhlska hq;a úúla; m%udK 

jYfhka njhs' úoHq;a-pqïnl úlsrK f,i úfudapkh úh yels" fkd tfia kï 

wjfYdaIKh úh yels fï l=vd;u Yla;s m%udKj,g ma,dkala úiska fok ,o ku jQfha 

zksYaÑ; m%udKZ hk wre;e;s lafjdkagu hkakhs' Tyq úiska fhdackd lrk ,o mßÈ tla 

Yla;s lafjdkaguhl Yla;sh " úlsrKfha ixLHd;h tla;rd ksh;hlska .=K l< úg 

,efnk .=Ks;hg iudk fõ' 

 

 

 

fuys h hkq ma,dkala ksh;h f,i ye`Èkafjk ksh;hla jk w;r" tys w.h          

6'626 « 10
-34 J s ^cq,a ;;amr& fõ' 

 

 

 

 

 

 

 

          

   (a)                             (b)                                                                                                        
1.21 rEmh (a) we,anÜ whskaiaghska yd (b) uelaia ma,dkala 

  h 
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ma,dkalaf.a lafjdkagïjdoh ;jÿrg;a wNsj¾Okh l< we,anÜ whskaiaghska ^1879-1955&" 

1905 § wfmdaykh lf<a f,day mDIaGhlska ksl=;a jk úlsrK l=vd Yla;s fmdÈ jYfhka 

yeisfrk nj h' zYla;s wxY=jlaZ f,i l%shd lrk tla fmdÈhla f*dafgdakhla jYfhka 

y`ÿkajkq ,efí' tla f*dafgdakhl wvx.= Yla;sh ma,dkala ksh;h" wod< ;rx.fha 

ixLHd;fhka .=K lsÍfuka ,efí' 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yhsv%cka mrudKqj i|yd fnda¾ wdlD;sh ixj¾Okh lsÍug miqld,Sk j, mÍlaIKd;aul 

;;a;ajj,g wkqj, úlsrKj,g ;rx.dldr .=K yd wxY=uh (f*dafgdak) .=K ;sìh yels 

nj úoHd{fhda ;yjqre l<y. 
 

¨ù ã fn%da.a,s (1892 – 1987) fï woyi ;j ÿrg;a wNsj¾Okh lrñka, WÑ; ;;a;aaj 

hgf;a oS úlsrK Yla;shg wxY= Odrdjla (f*dafgdak) f,i yeisrsh yels nj;a, mod¾:hg 

;rx.hl .=K m%o¾Ykh l< yels nj;a fmkajd ÿkafka h. 
 
mrudKqjl kHIaáh jgd p,kh jk bf,lafg%dakhlg ;rx.hla f,i yeisßh yels nj 

o tkhska Bg ;rx. wdhduhla ;sfnk nj o fhdackd lf,a h. bf,lafg%dakhl ;rx. 

wdhduh tys ialkaOh 𝑚 yd tys m%fõ.h 𝑣 u; /£ mj;sk nj o, Tyq úiska fhdackd 

lrk ,§.  
 

  ୀ  
h

𝒑
  ୀ  

h

𝒎𝐯
 

 

fuys h hkq ma,dkala ksh;h fõ. ´kEu jia;=jla i|yd 𝑚v hk rdYsh tys .uH;djh 

(𝑝)  hkqfjka ye|skafõ. 
 

f*dafgdakhl Yla;sh    h 

 
𝑐


  = 5.09 × 1014 s-1 

   ℎ = (6.626 × 10ିଷସ J sିଵ ) ×  5.09 × 10ଵସsିଵ = 3.37 ×  10ିଵଽ J 

1.4 ksoiqk 

;rx. wdhduh 589 nm jQ ly wdf,dalfha f*dafgdakhl Yla;sh .Kkh lrkak' 
 

úi`ÿu: 

 

úlsrKh jk tla f*dafgdakhlska iemfhk Yla;sh 3'37«10
-19 J kï" fï f*dafgdak 

ujq,hlska iemfhk Yla;sh 

= (6.02 × 1023 mol-) (3.37 ×10-19 J) 

= 2.03 × 105 J mol-1  
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ã fn%da.a,s l,ams;h ish¨ mod¾: úIhfhys fhosh yels neúka yd (𝑚) ialkaOfhka yd 

(v) m%fõ.fhka hq;a ´kEu jia;=jlg ,dlaI‚l mod¾:uh ;rx.hla njg m;a úh 

yelafla h. flfia jqj o, f.d,a*a fnda,hla jeks idudkH m%udKfha jia;=jla wdY%s; 

;rx. wdhduh flf;la l=vd o h;a th ksÍlaIKh l< fkdyels h. tfy;a ialkaOfhka 

b;d l=vd bf,lafg%dakhlg th tfia fkd fõ. 
 
1.3 mrudKqj, bf,lafg%daksl Yla;s uÜgï 

mrudKqjl fyda whkhl whkSlrK Yla;sh hkq fN!u wjia:dfõ we;s tal,s; jdhquh 

mrudKqjlska fyda whkhlska bf,lafg%dakhla bj;a lsÍug wjYH wju Yla;shhs' 

whkSlrK Yla;sfha úYd,;ajfhka bf,lafg%dakhla msg lsÍug fldmuK Yla;shla 

wjYH ±hs m%ldY fõ' bf,lafg%dakhla neyer lsÍu jv jvd ÿIalr j;a u whkSlrK 

Yla;sh by< hhs' 

 

wkqhd; f,i bf,lafg%dak neyer j;a u fok ,o uQ,øjHhl whkSlrK Yla;s 

wkql%ñl j jeä fõ' fufia jkafka neyer jk bf,lafg%dakhla mdid" bf,lafg%dak 

bj;a l, hq;= jkafka jeä Ok wdfrdamKhla ork whkhlska jk neúks' fuys m%;sM,h 

jkafka tajd bj;a lsÍug jeä Yla;shla fhoúh hq;= ùuhs' 

 

wNHka;r ljphlska bf,lafg%dakhla neyer lsÍfï § whkSlrK Yla;sfha isÿ jk 

;shqKq ke.au" bf,lafg%dak úúla; Yla;s uÜgïj, msysgd we;s njg meyeÈ,s idlaIHhls' 

 

1.1 j.=j fidaähïj, isg wd.ka olajd uQ,øjHj, wkqhd; whkSlrK Yla;s w.hhka 

(I), (kJ mol-1) 
uQ,øjHh I1 I2 I3 I4 I5 I6 I7 

Na 496 4562      

Mg 738 1451 7733           ^wNHka;r ljpj, bf,lafg%dak&   

Al 578 1817 2745 11577    

Si 786 1577 3232 4356 16091   

P 1012 1907 2914 4964 6274 21267  

S 1000 2252 3357 4556 7004 8496 27107 

Cl 1251 2298 3822 5159 6542 9362 11018 

Ar 1521 2666 3931 5771 7238 8781 11995 

 

1.3.1 yhsv%cka j¾Kdj,sh 

wdf,dal n,an iy ;drld we;=¿ fndfyda idudkH úlsrK m%Nj úúO ;rx. wdhdu 

rdYshlska hq;a úlsrK ksmojhs' tjeks m%Njj,ska ksl=;a jk úlsrK ixrpl ;rx. 

wdhduj,g fjka l< úg we;s jkafka j¾Kdj,shls' ish¨ ;rx. wdhduj,ska wka;¾.; 

fï j¾K mrdih ika;; j¾Kdj,shla hkqfjka ye`oskafõ' ish¨ úlsrK m%Njj,ska 

ika;; j¾Kdj,s ksmoùula isÿ fkd fõ' W!ks; mSvkhla hgf;a we;s úúO jdhq 

wka;¾.; k<j,g wêl fjd,aàh;djla fh¥ úg" tu jdhq úúO j¾Kfhka hq;a 

wdf,dalh úfudapkh lrhs' ksoiqka f,i ksfhdka jdhqj ksl=;a lrkafka zksfhdka 
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mykaj,Z wmg ±l mqreÿ r;=-;eô,s  j¾Kfhka hq;a È,shquhs' tjeks k<j,ska ksl=;a jk 

wdf,dalh m%siauhla yryd hejQ úg m%;sM, jYfhka ,efnk j¾Kdj,sfhys we;af;a 

;rx. wdhdu lsysmhla mu‚' iqúfYaI ;rx. wdhdu lsysmhlg muKla wod< 

úlsrKj,ska hq;a j¾Kdj,shlg f¾Ld j¾Kdj,shla hehs lshkq ,efí' 

 

1.22 rEmh yhsv%ckaj, f¾Ld j¾Kdj,sh 
 
 

1800 ueo Nd.fha § úoHd{hka úiska yhsv%ckaj,  f¾Ld j¾Kdj,sh .eUqßka wOHhkh 

lrk ,È' tjl ksÍCIKhg yiq jQfha ;rx. wdhdu i;rlska hq;a f¾Ld i;rla mu‚' 

tajd 410 nm ^oï&" 434 nm ^ks,a&" 486 nm ^ks,a-fld<& iy 656 nm ^r;=& hk ;rx. 

wdhduj,g wkqrEm úh' 

Yla;sh lafjdkaàlrKh ù we;ehs hk ma,dkalaf.a woyi yd noaO jQ fnda¾ mrudKql 

wdlD;shg yhsv%ckaj, f¾Ld j¾Kdj,sh meyeos,s lsÍug yels jQfha h.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.23 rEmh yhsv%ckaj, isÿ úh yels bf,lafg%dak úfudapkh 

mrudKqjl bf,lafg%dak mej;sh yels tla tla llaIhla lsishï n w.hlg wkqrEm h         

^n ndu¾ iQ;%fhys mQ¾K ixLHdjls&¡ n jeä j;a u llaIfha wrh úYd, fõ' fï wkqj 

*kaâ fY%a‚h

mdIka fY%a‚h

n%elÜ fY%a‚h

,hsuka fY%a‚h

ndu¾ fY%a‚h



0 kJ 

-82 kJ 

-146 kJ 

-328 kJ 

-1312 kJ 

Y
l
a;
sh
 (

kJ
 m

ol
-1

)  
wLKavj
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bf,lafg%dak mej;sh yels m<uq llaIfhys ^kHIaáhg ióm;u llaIfhys& n  1 jk 

w;r bf,lafg%dak mej;sh yels B<`. llaIfhys ^kHIaáhg fojkqj ióm;u llaIfhys& 

n  2 wdÈ jYfhka fõ' 

 

úfudapk j¾Kdj,sh" úfudapkh wdrïN jk Yla;s uÜgfï (ni) isg th wjika Yla;s 

uÜgulg (nf) bf,lafg%dak jefgk úg isÿ jk Yla;s úfudapkj, m%;sM,hls' tneúka 

fulS ixl%uKj, Ef*dafgdakh = h = hc/ = -E = - (Ef - Ei) fõ'  ni j,g jvd nf  wvq 

neúka úfudapkh i`oyd E RK fõ' tkï fuys § bf,lafg%dakhla wvq Yla;s 

llaIhlg m;kh fõ' fuf,i isÿ úh yels úfudapkj, m%;sM,h jkafka yhsv%ckaj, 

olakg ,efnk f¾Ld j¾Kdj,shhs'  

 

 

 

 

 

 

 

 

 

 

 

1.24 (a) rEmh yhsv%ckaj, f¾Ld j¾Kdj,sh  

1'24 (a) rEmfhys  ixLHd;h iuÕ úp,kh jk j¾Kdj,sh oelafjk w;r 1'24 (b) 
rEmfhys ;rx. wdhduh iuÕ úp,kh jk j¾Kdj,sh oelafõ. 

 

 

 

 

 

 
 

1.24 (b) rEmh yhsv%ckaj, f¾Ld j¾Kdj,sh  

1.3.2 ldlaIslj, yev  

mrudKqjla jgd bf,lafg%dakhla msysàfï iïNdú;dj" tys kHIaáh jgd bf,lafg%dak 

>k;ajh jHdma; ù we;s wdldrh ^ldlaIslj, yevh& wmg fmkajd fohs'  

0 0.5 1.0 1.5 
2.0 2.5 3.0 3.5 

ixLHd;h (Hz)/ 1015

mdIka fY%a‚h 
(wfOdarla;)

ndu¾ fY%a‚h

 (w¾O f,i oDYH) 
,hsuka fY%a‚h 

(mdrcïnq)

ni = 4 ni = 5 ni = 6 ni = 3 ni = 4 ni = 2 

mdIka fY%a‚h 

nf = 3 
 

ndu¾ fY%a‚h

nf = 2 
 

,hsuka fY%a‚h 
nf = 1 

 

91
 n

m
  

12
2 

nm
 

36
5 

nm
 

65
6 

nm
 

82
0 

nm
 

18
75

 n
m

  ;rx. wdhduh () 
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s ldlaIslhl bf,lafg%dak >k;ajh f.da,Shj iuñ;sl jk w;r" kHIaáh jgd 

flakaø.; ù we;' fjk;a jpkj,ska lsjfyd;a s ldlaIsl yevfhka f.da,Sh h' 

 

 

 

 

 

1.25 rEmh s ldlaIslj, yevh 

 

tla  p Wmljphla i`oyd ml g .; yels w.hka jk -1" 0 iy +1 g wkqrEm j ldlaIsl 

;=kla fjhs' s ldlaIslj, fuka fïjdfhys bf,lafg%dak >k;ajh f.da,Sh j jHdma; ù 

ke;' ta fjkqjg kHIaáh fomiska jQ vïfn,a wdldr m%foaY foll" bf,lafg%dak 

>k;ajh idkaøKh ù we;' fï vïfn,a wdldr ldlaIslhla LKaäld follska hqla; jk 

w;r" tu LKaäld kHIaáh u`.ska fjka ù mj;S' 

 

tla tla w.h i`oyd jQ p ldlaIsl ;=k tl u ;rñka yd yevfhka hqla; jk w;r 

tlsfklg fjkia jkafka wjldYSh ÈYdk;sfhks' fïjd px, py iy pz f,i kï lsÍu 

iqÿiq h' há wl=ßka m%ldY jkafka ldlaIslh ÈYdk; ù we;s ldàishdkq wCIhhs' 

1.26 rEmh p ldlaIslj, yevh 

 

fok ,o ljphl we;s d ldlaIsl úúO yevj,ska hqla; jk w;r" tajdfha wjldYSh 

ÈYdk;s o fjkia h'  f  ldlaIslj, yev d ldlaIslj, yevj,g o jvd ixlS¾K h' 

 

1.3.3 ldlaIsl yd lafjdkagï wxl  

fnda¾ wdlD;sh u.ska llaIhla úia;r flfrk n kï jQ tla lafjdkagï wxlhla y`ÿkajd 

fok ,§' lafjdkagï hdka;% úoHd wdlD;sh" mrudKqjl bf,lafg%dak ießirk ldlaIshla 

úia;r lsÍu i`oyd .‚;uh jYfhka jHq;amkak lrk ,o n, l yd ml kï jQ lafjdkagï 

wxl ;=kla o bf,lafg%dakfha neóu úia;r lrkakd jQ ms kue;s ;j;a lafjdkagï 

wxlhla o Ndú;hg .kS' 

 

1. m%Odk lafjdkagï wxlh" n  
fuh 1" 2" 3... f,i hk Ok mQ¾K ixLHd orhs' fï lafjdkagï wxlfhka bf,lafg%dakh 

mrudKqj ;=< w;am;a lr .kakd jQ m%Odk Yla;s uÜgu ^bf,lafg%dak ljph& w¾: 

±lafjhs' n ys w.h jeä j;a u ldlaIslh jv jvd úYd, jk w;r" bf,lafg%dakh 

kHIaáhg ¥ria: j .; lrk ld,h jeä fjhs' 
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2. flda‚l .uH;d ^fyj;a WoaÈ.xY& lafjdkagï wxlh" l  
tla tla n w.h úIhfhys" fuhg 0 isg (n-1) olajd jQ mQ¾K ixLHd;aul w.hka ;sìh 

yels h' fï lafjdkagï wxlfhka ldlaIslfhys yevh w¾: ±lafjhs' ta ta ldlaIslhg 

ysñ jk 0" 1" 2" 3 hk l ys w.hj,g wkqrEm j tajd s, p, d iy f hk wlaIrj,ska 

ixfla;j;a fjhs' 

tl u n yd l w.hka orkakd jQ ldlaIsl l=,lhla Wmljphla hkqfjka ye`Èkafõ' tla 

tla Wmljph ixLHdjlska ^n ys w.h& yd l ys w.hg wkqrEmj wCIrhlska ^s, p, d fyda f& 

ixfla;j;a flf¾' ksoiqkla f,i n3 yd l2 jk ldlaIsl 3d ldlaIsl f,i 

ye`Èkafjk w;r" tajd 3d Wmljphg wh;a fõ' 

3. pqïnl lafjdkagï wxlh" ml  

fuh 0 o we;=¿j -l isg l olajd jQ mQ¾K ixLHd;aul w.hka .; yels h' fï 

lafjdkagï wxlfhka" wjldYfhys ldlaIslfha ÈYdk;sh úia;r fõ' lg ;sìh yels 

w.hka ixLHdfjka Wmljphl ;sìh yels ldlaIsl ixLHdj m%ldY fõ' ksoiqka f,i l 
2 jk l,ays" ml i`oyd ;sìh yels w.hhka jkafka 2" 1" 0" -1 iy -2 h' d Wmljphg 

ldlaIsl myla wh;a jk nj ñka m%ldYs; h' 

 

4. N%uK lafjdkagï wxlh" ms  

 ½ yd – ½ hkqfjka óg w;a lr .; yels w.hhka folls' bf,lafg%dakfha neóu isÿ 

úh yels foÈYdj ñka m%ldYs; h' N%uKh jk wdfrdamKhlg pqïnl fCIa;%hla ksmoúh 

yels h' tneúka tlsfklg m%;súreoaO N%uK úiska m%;súreoaO f,i ÈYdk; jQ pqïnl 

fCIa;% ckkh flf¾' 

 

1.2 j.=j n, l iy ml  w.hka w;r iïnkaO;dj 

n l g ;sìh 

yels 

w.hhka 

Wmljph ml g ;sìh 

yels w.hhka 

Wmljphl  

we;s ldlaIsl  

ixLHdj 

ljphl we;=<;a 

uq¿ ldlaIsl 

ixLHdj 

1 0 1s 0 1 1 

2 0 2s 0 1 4 
1 2p -1, 0, 1 3 

3 0 3s 0 1 9 

1 3p -1, 0, 1 3 

2 3d -2, -1, 0, 1, 2 5 

4 0 4s 0 1 16 

1 4p -1, 0, 1 3 

2 4d -2, -1, 0, 1, 2 5 

3 4f -3, -2, -1, 0, 
1, 2, 3 

7 
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meje;sh yels lafjdkagï wxlj, iSud" my; ±lafjk b;d jeo.;a ksÍCIKj,g ;=vq 

fohs' 

1. m%Odk lafjdkagï wxl n jQ ljphla yßhg u n Wmljp ixLHdjla orhs' 

tla tla Wmljph l ys w.h 0 isg ^n-1& olajd jQ w.h w;=ßka lsishï w.hlg wkqrEm 

fõ' ta wkqj m<uq ^n=1& ljph 1s ^l = 0& hk tl u Wmljph o fojeks ^n = 2& ljph 

2s ^l = 0& yd 2p ^l = 1& hk Wmljp fol o ;=ka jeks ^n = 3& ljph 3s, 3p, 3d hkdÈ 

jYfhka o Wmljp ;=kla orhs' 

2. tla tla Wmljphl ksYaÑ; ldlaIsl ixLHdjla wka;¾.; h¡ 
tla tla ldlaIslh" ml  i`oyd .; yels hï w.hlg wkqrEm h' fok ,o l w.hla i`oyd  

–l iy + l w;r mrdihl msysá w.hka ^2l  1& ixLHdjla .; yelsh' fï wkqj tla s ^l = 

0& Wmljphlg tla ldlaIslhla mj;S  tla p ^l = 1& Wmljphlg ldlaIsl ;=kla mj;S 
tla d ^l = 2& Wmljphlg ldlaIsl myla wdÈ jYfhka fõ' 

3.  m%Odk lafjdkagï wxlh n jk ljphl we;s uq¿ ldlaIsl ixLHdj  n2
 fõ' 

fuys m%;sM,hla jYfhka we;s jk 1" 4" 9 iy 16 hk ldlaIsl ixLHd wdj¾;s;d j.=fõ 

olakg ,efnk rgdjg iïnkaO h¡ wdj¾;s;d j.=fõ fma<sj, we;s 2" 8" 18 iy 32 hk 

uQ,øjH ixLHd by; ixLHdj, fo.=Kh nj wmg fmfka' 

1.4 bf,lafg%dak úkHdi 

mrudKqj, bf,lafg%dak jHQyh i,ld n,k l,ays" fok ,o n w.hlska hq;a nyq 

bf,lafg%dak mrudKqjl" lys w.h jeä j;a u ldlaIslhl Yla;sh jeä fõ' ksoiqka f,i 

n=3 jk ldlaIslj, Yla;sh 3s < 3p <3d hk ms<sfj<ska wdfrdayKh fõ' ta w;r 

yhsv%cka mrudKqfõ fia u" fok ,o Wmljphl ish¨ ldlaIslj, ^Wod¡ 3d ldlaIsl 

mfya& Yla;sh iudk fõ' iudk Yla;sfhka hq;a ldlaIslj,g msßyqKq ldlaIsl hehs 

lshkq ,efí' 

 

1.4.1 wjq*andjq uQ,O¾uh 
 

wjq*andjq uQ,O¾uhg wkqj mrudKqjl 

bf,lafg%dak msÍu wdrïN jkafka wju 

Yla;sfhka hq;a WmYla;s uÜgfuks' 

wk;=re j Yla;sh wdfrdayKh jk 

wkqms<sfj<g by< Yla;s uÜgïj,g 

bf,lafg%dak msÍu isÿ fõ. ^‘wjq*andjq’     
hk c¾uka jpkfhys f;areu 

‘f.dvke`.Su’ hkakhs&¡ 

 

 

 

 

 

 

 

fuu ia:dkfhka 

wdrïN lr B;, 

osf.a l%uj;A j 

.uka lrhs 

1.27 rEmh bf,lafg%dak msÍfï wkqms<sfj< 
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fï wkqj Yla;s uÜgïj, yd Wm Yla;s uÜgïj, idudkH Yla;s wdfrdayK wkqms<sfj< 

my; ±lafjk mßÈ fõ (1.28 rEmh)' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.28 rEmh mrudKqjl Yla;s uÜgï msysgk wkqms<sfj< 

1.4.2 mõ,s nysIAldr uQ,O¾uh 

1925 § fjd,a*a.ex.a mõ,s úiska Wm.%yKh lsÍug fhÿKq mõ,s nysIAldr uQ,O¾ufhka 

m%ldY flfrkqfha hï mrudKqjl we;s bf,lafg%dak follg tl u lafjdkagï wxl 

l=,lhla ^n, l, ml fyda ms ) meje;sh fkdyels nj h' 

 

fok ,o ldlaIshlg n, l, ml iy ms i`oyd ia:djr w.hla fõ' tneúka mõ,s nysIaldr 

uQ,O¾uh ;Dma; jk mßÈ wm úiska ldlaIslhlg tllg jeä bf,lafg%dak .Kkla 

we;=¿ lsÍug wjYH kï th l< yels tl u l%uh bf,lafg%dakj,g tlsfklg fjkia 

ms w.hhka mejÍuhs' fuhska .uH jkafka hï ldlaIslhlg r`ojd .; yels Wmßu 

bf,lafg%dak ixLHdj folla nj;a tajdfha neuqï tlsfklg m%;súreoaO nj;a h' fï iSud 

lsÍu ksid wmg mrudKqjl we;s bf,lafg%dak" lafjdkagï wxlj,ska wxlkh lsÍug 

wjldY ,efí' 

 

fufia tla ldlaIshlska muKla iukaú; s Wmljphlg Wmßu jYfhka oeßh yels 

bf,lafg%dak ixLHdj folls' ldlaIsl ;=klska hq;a p Wmljphlg Wmßu jYfhka 

bf,lafg%dak yhla ±ßh yels h¡ ldlaIsl mylska hq;a d Wmljphlg ±ßh yels Wmßu 

bf,lafg%dak ixLHdj oyhls" hkdÈ jYfhks' 

 

mrudKqjl úúO ldlaIslj, bf,lafg%dak me;sÍ we;af;a ta ta ldlaIslj, idfmaCI 

Yla;Ska wkqj yd mõ,sf.a nysIaldr uQ,O¾uhg wkqj h' fï bf,lafg%dak jHdma;s 

mrudKqfõ bf,lafg%dak úkHdih f,i ye`Èkafõ'  N+ñ wjia:d hkqfjka ye`Èkafjk 

jvd;a u ia:dhs bf,lafg%dak úkHdifha § bf,lafg%dak mj;skafka tajdg ;sìh yels 

wju Yla;s ;;a;ajj, h'  

ú
N
j
 Y

l
a;
sh
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flfia jqj o mõ,sf.a nysIaldr uQ,O¾uh wkqj tla ldlaIslhl ;sìh hq;= jeä u 

bf,lafg%dak .Kk folls' tneúka Yla;sh jeä jk ms<sfj<ska ldlaIsl msÍu isÿ 

jkafka ldlaIslhlg we;=¿ jk bf,lafg%dak ixLHdj follg fkdjeä jk mßoafoks' 

 

WodyrKhla f,i bf,lafg%dak ;=klska hq;a ,s;shï mrudKqfjys" 1s ldlaIslhg 

bf,lafg%dak folla ±ßh yels h¡ ;=ka jeks bf,lafg%dakh B<`. wju Yla;s ldlaIslh 

jk 2s ldlaIslhg .uka lrhs' 

 

bf,lafg%dak msÍu isÿ ù we;s Wmljpfhys ixfla;h ,shd" tys Wvq fm< f,i tu 

Wmljpfha wvx.= bf,lafg%dak ixLHdj ,sùfuka lsishï bf,lafg%dak úkHdihla 

ksrEmKh l< yels h' ksoiqka f,i ,s;shïj, bf,lafg%dak úkHdih 1s22s1 
f,i o 

fidaähïj, bf,lafg%dak úkHdih 1s2 2s2 2p6 3s1
 f,i o wms ,shuq' 

 

ldlaIsl rEmigyka kñka olajk ;j;a ksrEmKhl § ldlaIslhla fldgqjlska fyda 

jD;a;hlska o bf,lafg%dakhla nd. B;,hlska/ mQ¾K  B;,hlska o ±lafõ' by<g fhduq 

jk wv/ mQ¾K B;,fhka Ok N%uK pqïnl lafjdkagï wxlhla o ^ms = + ½) my<g 

fhduq jk wv/ mQ¾K B;,fhka RK N%uK pqïnl lafjdkagï wxlhla o ^ms = - ½)  
ixfla;j;a flf¾' 

m%;súreoaO N%uKhlska hq;a bf,lafg%dak tl u ldlaIsllfha mj;sk úg tajd hq.añl j 

we;ehs lshkq ,efí' m%;súreoaO N%uKhla iys; yjq,aldr bf,lafg%dakhlska f;dr 

bf,lafg%dakhla ks¾hq.aul bf,lafg%dakhla hkqfjka ye`Èkafõ' 

,s;shï mrudKqfjys 1s ldlaIslfhys we;s bf,lafg%dak fol hq.añl jk w;r 2s 
ldlaIslfhys we;s bf,lafg%dakh ks¾hq.aul fõ'  

 

1.4.3 yqkaâ f.a kS;sh 
 

msßyqKq ldlaIslj, Yla;sh wju jkafka iudk N%uKhlska hq;a bf,lafg%dak ixLHdj 

Wmßu jk úg nj yqkaâ f.a kS;sfhkaa m%ldY fõ'  

 

ñka woyia jkafka yels Wmßufhka bf,lafg%dak ;ks ;ks j ldlaIslj,g we;=¿ jk 

nj;a fok ,o Wmljphl we;s ish¨ ;ks bf,lafg%dakj,g tl u N%uK lafjdkagï 

wxlh we;s nj;a h' fï wdldrhg ilia ù we;s bf,lafg%dakj, neóu iudka;r hehs 

lshkq ,efí' 

 

ksoiqk: ldnka mrudKqfjys 2p bf,lafg%dak fol 2p ldlaIsl ;=fkka folla ;ksj 

w;am;a lr .kakd w;r tajd neóu w;ska iu jk w;r tlsfklg iudka;r fõ' 
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1.3 j.=j fojk iy ;=kajk wdj¾;fha msysá ieye,a¨ uQ,øjH lsysmhl bf,lafg%dak   

jHdma;sh 

uQ,øjHh uq¿ 

bf,lafg%dak 

.Kk 

ldlaIsl igyk bf,lafg%dak úkHdih 

  1s        2s             2p                      
3s    

Li 3  1s2 2s1 

Be 4  1s2 2s2 

B 5  
 

1s2 2s2 2p1  

C 6  
 

1s2 2s2 2p2 

N 7  
 

1s2 2s2 2p3 

Ne 10  
 

1s2 2s2 2p6 

Na 11  
 

1s2 2s2 2p6 3s1 

 
1.4.4 iïmsKaä; bf,lafg%dak úkHdih 

mrudKql l%udxlh 11 jQ fidaähïj, bf,lafg%dak úkHdih ^bf,lafg%dak jHdma;sh 

hkqfjka o ye`Èkafõ& 1s2 2s2 2p6 3s1
 f,i ,shkq ,efí' flfia jqj o fuys 2p Wm Yla;s 

uÜgu msÍ wjika ùfï § Bg w;a jkafka msg; ljph bf,lafg%dak wglska ^wIaglh&  

hq;a ksfhdkaj, ia:dhs úkHdihhs' B<Õ uQ,ø%jHh jk fidaähïj, § wdj¾;s;d j.=fjys 

kj fma<shla werfò' fidaähïj,g ksfhdkaj, ia:dhS úkHdih blaujd tla 3s 
bf,lafg%dakhla we;' tneúka fidaähïj, bf,lafg%dak úkHdih ixlaIsma; j [Ne]3s1  

f,i ,súh yels h' 

fuys y;/ia jryka ;=< jQ ixfla;fhka ksrEmKh jkafka mrudKqfõ WÉp jdhq 

yrhhs' idudkHfhka fï wNHka;r ljpj, we;s bf,lafg%dak ye¢kafjkafka yr 

bf,lafg%dak hkqfjks' 

WÉp jdhq yrhg msg;ska we;s bf,lafg%dak ye¢kafjkafka nys¾-ljp bf,lafg%dak 

fyj;a ixhqc;d ljp bf,lafg%dak hkqfjks' nys¾-ljp bf,lafg%dakj,g ridhksl 

nkaOk iE§ug iyNd.s jk bf,lafg%dak o we;=<;a jk fyhska tajd ixhqc;d 

bf,lafg%dak hkqfjka o y÷kajkq ,efí' 

fï wdldrhg bf,lafg%dak 15lska hq;a fmdiamria 1s22s22p63s23p3 
fyda [Ne]3s23p3

f,i 

ksrEmKh l< yels h'  
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wjq*andjq uQ,O¾uhg wkqj WÉp jdhq uQ,øjHhla jk wd.kaj,g (1s22s22p63s23p6) miqj 

bf,lafg%dak msÍu isÿ jkafka 3d ldlaIslhg fkdj 4s ldlaIslhg h' tneúka 

wd.kaj,g miqj tk B<Õ uQ,øjHh jk fmdgEishïj, ^K& bf,lafg%dak úkHdih 

jkafka 1s22s22p63s23p64s1 
fyj;a [Ar]4s1

h' bf,lafg%dak 20 la we;s le,aishï ys 

úkHdih 1s22s22p63s23p64s1 
fyda [Ar]4s2 

fõ. 4s ldlaIslh iïmQ¾Kfhka msÍfuka 

blaì;sj ^fuh le,aishï mrudKqfjys isÿ fõ'& msfrk B<Õ ldlaIsl jkafka 3d h' 

 

 

 

 

 

tla tla ldlaIslhlg bf,lafg%dak fol ne.ska ish¨ 3d ldlaIsl msÍ wjika ùfuka miq 

bf,lafg%dak msÍu isÿ jkafka 4p ldlaIslj,g h' mrudKql l%udxlh 36 jQ ;j;a WÉp 

jdhqjla jk l%smafgdkays ^Kr& ndysr bf,lafg%dak wIaglh (4s24p6) iïmQ¾K jk ;=re 

fuh isÿ fjhs' 

iïmQ¾Kfhka msreKq ke; fyd;a w¾O f,i msreKq" Wm Yla;s uÜgïj,ska hq;a uQ,øjH 

fjk;a bf,lafg%dak úkHdij,ska hq;a uQ,øjHj,g idfmalaIj jvd ia:dhs nj 

fmfkkakg ;sfí' tneúka s2, p6
 yd d10

 hk wjika úkHdi iys; uQ,øjH jvd;a ia:dhs 

fõ' 

1.5 ksoiqk 
 

(a) 14 jeks uq,øjHh jk is,slkaj, N+ñ wjia:dfõ bf,lafg%dak úkHdih ,shkak' 

(b) N+ñ wjia:dfõ we;s is,slka mrudKqjl ks¾hq.aul bf,lafg%dak fldmuK ;sfí 

o@ 

úi`ÿu 

(a). 1s22s22p63s23p2  
fyda  [Ne] 3s23p2 

           

 

(b) ks¾hq.aul bf,lafg%dak folls' 

fyda 

fyda 
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Wod( Zn; [Ar] 3d104s2, Mg; [Ne]3s2, Ar; [Ne]3s23p6, N; [He]2s22p3 yd Mn; [Ar]3d54s2  

idfmalaIj ia:dhs;dfjka jeä úkHdi fõ' 

 

we;eï uQ,øjHj, bf,lafg%dak úkHdih" by; idlÉPd lrk ,o bf,lafg%dak 

úkHdihg iïnkaO kS;sj,ska wm.ukh jk njla olakg ,efí' ksoiqkla f,i 

fl%dañhï (24) uQ,øjHfhys bf,lafg%dak úkHdih wm wfmalaId lrk mßÈ [Ar] 3d44s2
 

fkdj [Ar]3d54s1 
hs' ;j o fldm¾j, ^29& úkHdih [Ar]3d94s2 

fkdj [Ar]3d104s1 
h' 

fï widudkH yeisÍu m%Odk fldg u 3d yd 4s ldlaIslj, Yla;s w;r ióm nfjys 

m%;sM,hls' WmYla;s uÜgula yßhg u w¾O j msÍug ^fl%dañhïj, fuka& iy WmYla;s 

uÜgula iïmQ¾Kfhka msÍug m%udKj;a bf,lafg%dak ;sfnk úg ^fldm¾j, fuka& tys 

m%;sM,h jkafka ia:dhS;dfjka idfmalaIj jeä úkHdihls ^3d ldlaIsl msfrkafka 4s 
j,g miqj nj  u;l ;nd .kak). tfy;a bf,lafg%dak úkHdi ,sùfï § fndfydaúg 

m<uqj 3d o miqj 4s o ,shkq ,efí&' 

1.5 wdj¾;s;d j.=j f.dvke.Su 

ridhksl uQ,øjH fidhd .ekSu wE; w;S;fha isg u fkdlvjd isÿjkakls' rka ^Au& 
jeks uQ,øjH ksi. ;;a;ajfhka iajNdjfhys mj;sk w;r wjqreÿ oyia .Kklg fmr 

tajd fidhd .kq ,en we;af;a h' tfia jqj o fglakSishï ^Tc& jeks ;j;a iuyr uQ,øjH 

úlsrKYS,S jk w;r ksi¾.fhka u wia:dhS h' tajd fidhd .kakd ,oafoa ;dlaIKh 

ÈhqKq ùfuka miq úis jeks ishjfia § h' 

okakd uQ,øjH ixLHdj jeä j;a u úoHd{fhda tajd j¾.SlrKh lsÍu wdrïN l<y' 

1869 § reishdfõ Èñ;%s bjfkdaúÉ fukav,S*a iy c¾uksfha f,dao¾ fïh¾ fndfyda ÿrg 

iudk jQ j¾.SlrK mámdá folla m%ldYhg m;a l<y' uQ,øjH tajdfha mrudKql 

ialkaOj,  wdfrdayK ms<sfj< wkqj ;enQ úg iudk fN!;sl iy ridhksl .=Kj,ska 

hq;a uQ,øjH mqkrdj¾;s jk nj fï m%ldYkj,ska fmkajd fok ,§' tjl isá 

úoHd{hkag mrudKql l%udxlh .ek oekqula fkdú‚' flfia jqj o mrudKql 

l%udxlh ms<sn| ixl,amh y÷kajd §u;a iu. kQ;k wdj¾;s;d j.=j f.dvkxjkq ,eì‚' 

 

 

 

 

 

       

 

     (a)                                     (b) 

1.29 rEmh (a) osñ;s% fukav,S*a iy (b)f,dao¾ fïh¾ 
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fuys ;Sre ^ldKav& wxlkh lr we;s wdldrh hï ;rulg wNsu; fõ¡ w;S;fha § nyq,j 

Ndú; lrk ,o wxlk l%ufha wrdì b,lalï iy A iy B wlaIr we;=<;a úh¡ tys § 

1A - 8A olajd;a 1B - 8B olajd;a wxl fhdod .kakd ,È¡ fuys § *af,daÍka (F) j,ska 

wdrïN jk ldKavh jkafka 7A h¡   

thg iudk ;j;a wxlk l%uhl § A yd B hk wlaIr o wrdì b,lalï fjkqjg frdau 

b,lalï o fhdod .efka¡  

fï wjq,a iy.; ;;a;ajh u.yerùu i|yd Y=oaO yd jHjydßl ridhk úoHdj ms<sn| 

wka;¾cd;sl ix.uh (International Union of Pure and Applied Chemistry-IUPAC) 
úiska fjk;a iïuq;shla fhdackd lrkq ,en we;' ta wkqj" by; 1.30 rEmfha olajd we;s 

mßÈ ldKav 1 isg 18 olajd ixLHdj,ska wxlkh lrkq ,nkq  w;r A yd B wlaIr 

Ndú;hg .ekSula fkd flf¾' 

uQ,øjHj, bf,lafg%dak úkHdi wdj¾;s;d j.=fõ tajd ork ia:dkj,g wkqrEm fõ' 

j.=fjys fma<s wdj¾; hkqfjka ye¢kafjk w;r" tl u wdj¾;hg wh;a uQ,øjH tajdfha 

we;eï .=Kj, keUqre;d m%o¾Ykh lrhs' 

j.=fjys ;Sre y÷kajkqfha ldKav hkqfjks' tl u ldKavhg wh;a uQ,øjH tajdfha 

wjika ljpfhys bf,lafg%dakj, ^ixhqc;d bf,lafg%dakj,& úkHdih w;ska in|;djla 

fmkajhs' ksoiqka f,i 2 ldKavfha ish¨ uq,øjHj,g ns2 
hk nys¾ bf,lafg%dak 

úkHdih we;s w;r 3 ldKavfha uQ,øjH ns2np1
hk nys¾ bf,lafg%dak úkHdih orhs' 

tla tla ;Srefõ my<g h;a u nys w.h jeä fõ' 

1.4 j.=j 2 yd 13 ldKavj, uQ,øjHj, bf,lafg%dak úkHdi 

 2 ldKavh  13 ldKavh 

Be [He]2s2 B 
 

[He]2s2 2p1 

Mg [Ne]3s2 Al 
 

[Ne]3s23p1 

Ca [Ar]4s2 Ga 
 

[Ar]4s24p1 

Sr [Kr]5s2 In 
 

[Kr]5s25p1 

Ba [Xe]6s2 Tl 
 

[Xe]6s26p1 

Ra [Rn]7s2 

 
  

 

wdj¾;s;d j.=fõ tl u ldKavhg wh;a uQ,øjH fndfyda úg fN!;sl yd ridhksl 

.=Kj, iudk;d fmkakqï lrhs' 
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1.5 j.=j wdj¾;s;d j.=fõ we;eï ldKavj, kdu 

ldKavh kduh  uQ,øjH 

1 laIdr f,day Li, Na, K, Rb, Cs, Fr 

2 laIdÍh mdxY= f,day Be, Mg, Ca, Sr, Ba, Ra 

16 le,afldck O, S, Se, Te, Po 

17 ye,ck F, Cl, Br, I, At 

18 WÉp jdhq ^úr, jdhq& Ne, Ar, Kr, Xe, Rn 

 

ljphl we;s uq¿ ldlaIsl ixLHdj n2 
g iudk neúka tu ldlaIsl ixLHd ms<sfj<ska 1, 

4, 9 iy 16 fõ' tla ldlaIslhlg bf,lafg%dak folla r|jd .; yels neúka ta ta 

ljpj, we;s bf,lafg%dak ixLHd 2n2
" tkï 2, 8, 18, iy 32 fõ' wdj¾;s;d j.=fõ 

iuia; jHQyh fï bf,lafg%dak ixLHdj, ms<sìUqjls' j.=fõ ta ta fma<sj, we;s uQ,øjH 

ixLHd 2, 8, 18, iy 32 fõ' 

ldlaIslj, bf,lafg%dak ms<sfj< mokï lr .ksñka wdj¾;s;d j.=j ;j ÿrg;a f.dkq 

y;rlg fnÈh yels h' 

 

 

 

 

 

 

 

 

1'31 rEmh wdj¾;s;d j.=fõ l,dm 

j.=fjys jï mi ;Sre foflys we;=<;a laIdr f,day ^1ldKavh& iy laIdÍh mdxY= f,day 

^2 ldKavh&" s ixhqc;d ldlaIsl msfrk uQ,øjH fõ' fï ;Sre fol wdj¾;s;d j.=fjys s 
f.dkqj ;khs' 

ol=Kq mi fl<jrg jkakg msysgk ;Sre ih ^13 ldKavfha isg 18 ldKavh olajd& p 
f.dkqj idok w;r" tajdfhys p ixhqc;d ldlaIslj, msÍu isÿ fjhs' s yd p f.dkqj, 

uq,øjH fmdÿfõ ksfhdacl uQ,øjH f,i o we;eï úg m%Odk ldKav uQ,øjH f,i o 

y÷kajkq ,efí'  

p f.dkqjg fmrd;=j we;s f.dkqjg ;Sre oyhla we;=<;a jk w;r tajdfha we;=<;a 

uQ,øjH jkafka wka;ßl f,dayhs' flfia jqjo  idudkHfhka 1 jk iy 10 jk ldKav 

3 

2 

1 

4 

5 

6 

7 

s- f.dkqj f- f.dkqj d- f.dkqj p- f.dkqj 

1s 

2s 

3s 

4s 

5s 

6s 

7s 

5d 

6d 

4f 

5f 

3p 

3d 

2p 

4p 

4d 5p 

6p 

7p 

1s 
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j,g wh;a uq,øjH wka;ßl f,day f,i i,lkafka ke;' d ixhqc;d ldlaIsl msÍu isÿ 

jkafka fï uQ,øjHj, jk w;r" tfyhska tu fldgi d f.dkqj hkqfjka o kï lrkq 

,efí' 

s yd d f.dkq w;r we;s ;Sre 14lska yd fma<s follska hq;a fldgi f f.dkqj fõ' tys 

we;=<;a uQ,øjHj, bf,lafg%dak msÍu isÿ jkafka f ixhqc;d ldlaIslj,g h ^flfia jqj 

o fïjdfhys bf,lafg%dak msÍu yd tkhska tajdfha bf,lafg%dak úkHdi ixlS¾K h&' fï 

uQ,øjH ye¢kafjkafka f f.dkqfõ f,day fyj;a we;=¿ wka;ßl uQ,øjH hk kñks' 

tla tla f.dkqfjys we;s ;Sre ixLHdfjka tla tla Wmljphl mej;sh yels Wmßu 

bf,lafg%dak ixLHdj oelafõ' s, p, d, iy f Wmljpj,g msrúh yels Wmßu bf,lafg%dak 

ixLHd ms<sfj<ska 2, 6, 10 iy 14 fõ' 

1.6 s yd p f.dkqj, uQ,øjH fmkajk wdj¾;Sh keUqre;d 

mrudKqj, .=K /£ mj;skafka bf,lafg%dak úkHdih yd mrudKqfõ ndysr 

bf,lafg%dak kHIaáh fj;g fld;rï ;Èka wdl¾IKh ù ;sfí o hkak u; h' úoHq;a 

wdfrdamK folla w;r mj;sk wka;¾l%shdfjys m%n,;dj" wdfrdamKj, úYd,;ajh iy 

tajd w;r ÿr hk idOl u; /£ mj;sk nj l+f,daï kshuh fmkajd fohs' tneúka 

bf,lafg%dakhla iy kHIaáh w;r mj;akd wdl¾IK n,h" kHIaál wdfrdamKfha 

úYd,;ajh iy kHIaáh yd bf,lafg%dakh w;r uOHkH ÿr hk idOl u; /£ mj;S' 

kHIaál wdfrdamKfha jeä ùu;a iu. fï n,h jeä jk w;r bf,lafg%dak 

kHIaáfhka ¥ria: j;a u n,h wvq fõ' 

nyq-bf,lafg%dak mrudKqj," tla tla bf,lafg%dakh kHIaáh fj; wdl¾IKh ùug 

wu;rj" tla tla bf,lafg%dakh u; wfkla bf,lafg%dak u.ska we;s flfrk 

úl¾IKj,g o n`ÿka fõ. fï bf,lafg%dak-bf,lafg%dak úl¾IK u.ska" kHIaáh úiska 

bf,lafg%dak flfrys we;s flfrk wdl¾IK n,j,ska iuyrla WodiSk flfrk neúka" 

bf,lafg%dakhla kHIaáhg olajk wdl¾IKh" wfkla bf,lafg%dak tys fkdue;s l, 

th hg;a jk wdl¾IKhg jvd wvq h' 

tkï" nyq bf,lafg%dak mrudKqjl tla tla bf,lafg%dakh" we;=<; bf,lafg%dak úiska 

kHIaáfha n,mEfuka wdjrKh flf¾' fï ixisoaêh bf,lafg%dakj, wdjrK wdprKh 

fyj;a ksjdrl wdprKh hkqfjka kï flf¾'  

tneúka bf,lafg%dakhla md;% jk Y=oaO wdl¾IKh" fjk;a bf,lafg%dak fkdue;s l, 

th Ndck jk wdl¾IKhg jvd wvq h' fufia wdxYsl f,i wdjrKh jQ kHIaál 

wdfrdamKhlg iM, kHIaál wdfrdamKh, Zeff hehs lshkq ,efí' iM, kHIaál 

wdfrdamKh ieu úg  u iEnE  kHIaál wdfrdamKhg jvd wvq h (Zeff < Z)'  

ixhqc;d bf,lafg%dakhla flfrys jeämqr n,mj;ajkafka kHIaáhg jvd;a ióm jQ yr 

bf,lafg%dak h' fuys m%;sM,hla f,i yr bf,lafg%dak ixLHdj iy yr ljp ixLHdj 

jeäj;a u" ksjdrl wdprKh jeä h'  

wdj¾;s;d j.=fõ ´kE u wdj¾;hl jfï isg ol=Kg" iM, kHIaál wdfrdamKh jeä 

fõ' wdj¾;hla yryd yr bf,lafg%dak ixLHdj fkdfjkia j mj;akd kuqÿ fm%dafg%dak 

ixLHdj jeä fõ' jeä jk kHIaál wdfrdamKh ;=,kh lrñka tl;= jk ixhqc;d 

bf,lafg%dak úiska wdjrK ld¾hh id¾:l j isÿ fkd fõ' fï ksid Zeff wdj¾;hla 

yryd wLKavj jeä fõ' 
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1.6.1 mrudKqj, iy whkj, ;ru 

wm fndfyda fo fkl= is;d isák mßÈ mrudKq oDV f.da,dldr jia;= fkd fõ' 

lafjdkagï hdka;%sl wdlD;shg wkqj mrudKqj,g ;shqKq udhsï ;sìh fkdyels h' úúO 

;;a;aj hgf;a mrudKq w;r mj;akd ÿr mokï lr .ksñka wmg mrudKqj, ;ru 

úúOdldrfhka w¾: ±laúh yels h' 

 

jeka v'jd,a wrh 

i¾jiu  ks¾nkaê; mrudKq  folla" tajdfha jvd;au ia:dhS ilia ùfï§ " tkï  

wdl¾Yk n, Wmßu  jk  wjia:dfõÈ tajdfha kHIaá w;r ÿfrka w¾Ohla jeka v'jd,a 

wrh fyj;a ks¾nkaê; wrh f,i i,lkq ,efí'  
 

 

 

 

 

 

 

 

 

 

1'32 rEmh whäka (I2) j, iyixhqc wrh yd jeka vZjd,a wrh 

iyixhqc wrh 

ridhksl nkaOkhla hkq wKqjl ´kE u hdno mrudKq folla w;r wdl¾IKSh 

wka;¾l%shdjls' nkaOkh jQ mrudKq folla w;r ÿr" ks¾nkaOkSh ix>Ügkhl § tajd 

w;r ÿrg jvd wvq h' wKqjl we;s ´kE u mrudKqjl nkaOk mrudKql wrh" nkaOk 

Èf.ka ^nkaOkh jQ mrudKq foflys kHIaá w;r ÿfrka& wvlg iudk fõ' nkaOk 

mrudKql wrh fyj;a iyixhqc wrh" ks¾nkaê; mrudKql wrhg jvd l=vd h' 

f,dayl wrh 

f,dayuh jHQyhl we;s f,day mrudKq tlsfklg nkaOkh ù we;af;a f,dayl 

nkaOkj,sks' >k f,dayuh jHQyhl" tlsfklg hdno f,day mrudKq folla w;r 

ÿfrka w¾Oh ^kHIaá folla w;r ÿfrka w¾Oh& f,dayl wrh kï fõ' 

 

 

 

 

 

 

 

 

1'33 rEmh f,dayl wrh 

jeka v'jd,a ÿr 
= 430 pm  

jeka v'jd,a wrh  
= 215 pm 

iyixhqc ÿr  

= 266 pm 

iyixhqc wrh 

= 133 pm 

I I I 

I 

f,dayl wrh  

f,dayl ÿr 



w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 1 tallh mrudKql jHqyh 

 

34 

 

mrudKql wrfhys wdj¾;Sh keUqre;d 

mrudKql ;ru wdj¾;s;d j.=j ;=< is;a.kakdiq¨ keUqre;d folla fmkakqï lrhs' 

tla tla ldKav ;=< mrudKql wrh by< isg my<g jeä fõ' fï keUqrej m%Odk fldg 

u msg; bf,lafg%dakj, m%Odk lafjdkagï wxlh ^n& jeä ùfuys m%;sM,hls' ;Srhl 

my<g h;a u ndysr bf,lafg%dak kHIaáhg neyeßka mej;Sfï iïNdú;dj jeä jk 

fyhska mrudKql wrh jeä fõ' 

 

lsishï wdj¾;hla ;=< idudkHfhka jfï isg ol=Kg mrudKql wrh idudkHfhka wvq 

ùug keUqre fõ' fï m%jK;djg n,mdk m%Odk;u idOlh jkafka wdj¾;hla yryd 

iM, kHIaál wdfrdamKh jeä ùuhs' jeä jk iM, kHIaál wdfrdamKh ixhqc;d 

bf,lafg%dak kHIaáh fj; weo .kakd w;r" th mrudKql wrh wvq ùug fya;= fõ' 

 

 
 

1'34 (a) rEmh wdj¾;s;d j.=fõ mrudKql wrhhkaf.a úp,k ^pm j,ska& 
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1'34 (b) rEmh wdj¾;s;d j.=fõ mrudKql wrhhkaf.a úp,k 

 

whkj, bf,lafg%dak úkHdi 

mrudKqjlska bf,lafg%dak bj;a ù legdhkhla iEfok yeu úg u" bf,lafg%dak neyer 

jkafka by< u m%Odk lafjdkagï wxlfhka (n) hq;a msÍ we;s ldlaIslj,sks'  

WodyrKhla f,i" fidaähï mrudKqjlska (1s22s22p63s1) tla bf,lafg%dakhla bj;a jk 

úg neyer jk bf,lafg%dakh jkafka 3s1
 bf,lafg%dakhhs' 

Na (1s22s22p63s1 
fyda  [Ne]3s1)    Na+ (1s22s22p6 fyda [Ne])    + e- 

 

fok ,o n w.hla i`oyd bf,lafg%dak iys; Wmljp tllg jeä .Kkla we;s úg" 

m<uqfjka bf,lafg%dak bj;a jkafka by< u l w.fhka hq;a ldlaIslj,sks' ksoiqkla 

f,i fndafrdaka mrudKqj 2s bf,lafg%dak bj;a lsÍug fmr 2p bf,lafg%dak msg lrhs' 

 B (1s22s22p1)    B+ (1s22s2)  + e- 

 B+(1s22s2)     B3+(1s2)   +  2e- 

Fe ([Ar]3d64s2) mrudKqjlska bf,lafg%dak folla msg ùfï § tfia jkafka bf,lafg%dak 

4s2
 j,ska ñi" 4sj,g miqj msfrk 3d j,ska fkd fõ' 

 Fe ([Ar] 3d64s2)      Fe2+([Ar]3d6)    + 2e- 

tfy;a Fe3+
whkhla iE§fï § bj;a jk w;sf¾l bf,lafg%dakh meñfKkafka 3d 

ldlaIslhlsks' ta n = 4  jk ish¨ ldlaIsl ysia j we;s neúks' 

 Fe2+([Ar]3d6)    Fe3+([Ar]3d5)    + e- 
 
wekdhkhla iE§fï § mrudKqjlg bf,lafg%dak tl;= jkafka" ixhqc;d ljphg wh;a 

ysia fyda Nd.sl f,i msreKq"  Wmßu n w.fhka hq;a ldlaIslj,g h' ksoiqkla f,i 

*a¨fjdaÍka mrudKqfjka F- 
whkhla iE§fï § tl;= jk bf,lafg%dakh 2p Wmljpfhys 

ysiaj we;s tl u ia:dkhg .uka lrhs' 

F(1s22s22p5)   + e-   F- (1s22s22p6)   
 

 

mrudKql l%udxlh 

m
r
u
dK

ql
 w

r
h
$ 

pm
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whksl wrfhys wdj¾;Sh keUqre;d 

mrudKqjl ;ru fia u whksl ;ru o tys kHIaál wdfrdamKh" th ork bf,lafg%dak 

ixLHdj iy ixhqc;d bf,lafg%dak mj;sk ldlaIsl hk idOl u; /|S mj;S' WodiSk 

mrudKqjlska legdhkhla iE§fï § bf,lafg%dak msg ùu isÿ jkafka jvd;a u 

kHIaáfhka wE;a jk fia wjldYfha jHdma;j we;s msreKq mrudKql ldlaIslj,sks' ;j 

o legdhkhla iE§fï § bf,lafg%dak - bf,lafg%dak úl¾IKh wvq fõ' tneúka tajdfha 

ujq mrudKqj,g jvd legdhk ;rñka l=vd h' 

 

 

 

 

 

 

 

 

 

 

 

1'35 rEmh legdhk iy wekdhkj, wr pm j,ska ^ujq mrudKqj,g   

ixikaokd;aul j& 

fuys úf,dauh wekdhk i`oyd i;H fõ' wekdhkhla iE§fï § mrudKqjlg 

bf,lafg%dak tl;= fõ' fuúg bf,lafg%dak - bf,lafg%dak w;r úl¾IKh jeä jk 

neúka th bf,lafg%dak jv jvd wjldYh ;=< me;sÍug fya;= fõ' tneúka wekdhk ujq 

mrudKqj,g jvd úYd, h'  

 

iudk úYd,;ajfhka hq;a wdfrdamK ^Ok fyda RK ork whkj,&" whksl wrh 

wdj¾;s;d j.=fõ ;Srej, by< isg my<g jeä fõ' fjk;a jpkj,ska lsj fyd;a 

whkhl bf,lafg%dak msÍ we;s ndysr ljphl m%Odk lafjdkagï wxlh jeä j;a u 

whkfha wrh jeä fõ' 

iu bf,lafg%daksl fY%a‚hla hkq iudk bf,lafg%dak ixLHdjla ork úfYaI iuQyhls' 

ksoiqka f,i O2-, F-, Ne, Na+
yd Mg2+

hk iu bf,lafg%daksl fY%a‚fhys ish,af,ysu uq¿ 

bf,lafg%dak ixLHdj 10 la fõ. ´kEu iu bf,lafg%daksl fY%a‚hl mrudKql 

l%udxlfha jeä ùu;a iu`. kHIaál wdfrdamKh jeä fjhs' bf,lafg%dak ixLHdj ksh; 

j mj;akd neúka kHIaál wdfrdamKfha jeä ùu;a iu`. bf,lafg%dak jv jvd m%n, 

f,i kHIaáh fj; wdl¾IKh flfrk neúka whksl wrh wvq fõ' 

 

 

 

 

 

 

    legdhkh       wekdhkh        ujq mrudKqj 
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1'36 rEmh iu bf,lafg%daksl fY%a‚hl wr 

 

1.6.2 whkSlrK Yla;sh 

1'3 fldgi wdrïNfha § meyeÈ,s lrk ,o wdldrhg mrudKqjl fyda whkhl 

whkSlrK Yla;sh hkq N+ñ wjia:dfõ we;s yqfol,d jdhquh mrudKqjlska fyda 

whkhlska bf,lafg%dakhla bj;a lsÍug wjYH wju Yla;shhs' 

 

iudkHfhka" m<uq whkSlrK Yla;sh (I1) hkq WodiSk jdhquh mrudKqjlska Bg ,sys,aj 

u ne`§ we;s bf,lafg%dakh bj;a lsÍug wjYH wju Yla;shhs' ksoiqkla f,i ,s;shï 

mrudKqfõ m%:u whkSlrKh Yla;sh hkq my; ±lafjk l%shdj,sh i`oyd wjYH 

Yla;shhs' 

Li(g)  Li+(g) + e-
 

 

fojeks whkSlrK Yla;sh hkq jdhquh oaúixhqc legdhkhla iefok mßÈ jdhquh 

talixhqc legdhkhlska Bg ,sys,aj u ne`§ we;s bf,lafg%dakhla bj;a lsÍu i`oyd 

wjYH Yla;shhs' ta wkqj ,s;shï mrudKqfõ fojeks whkSlrK Yla;sh hkq my; 

±lafjk l%shdj,sh wdY%s; Yla;shhs' 

Li+(g)  Li2+(g) + e-
 

 

wkqhd; bf,lafg%dakj, bj;a ùula iu`. fok ,o uQ,øjHhl whkSlrK Yla;s 

wdfrdayKh fõ' (I1 < I2 < I3) fï m%jK;djg fya;=j" wkqhd; f,i bj;a jk 

bf,lafg%dakhla iu`." jeä jk Ok wdfrdamKfhka hq;a whkh úiska 

bf,lafg%dakflfrys fhfok wkql%ñl j jeä jk weoSu uev" tajd bj;a lsÍu i`oyd 

jeä Yla;shla fhoùug isÿ ùuhs' fuhg wu;r j" msg; ljpj,ska bf,lafg%dak neyer 

lsÍug idfmaCIj" we;=<; ljphlska bf,lafg%dakhla bj;a lsÍfï § whkSlrK 

Yla;sfhys wêl;r wdfrdayKhla isÿ fõ' óg fya;=j we;=¿ ljpj, bf,lafg%dak 

kHIaáhg ióm ùu lrK fldg f.k tajd jvd;a ;Èka Bg wdl¾IKh ùuhs' 

whkSlrK Yla;sh fndfyda úg mrudKq fyda whk ujq,hla i,ld kJ mol-1 hk 

tallfhka m%ldY lrkq ,efí' 

 

Electron configurations of the neutral 
atoms:  2s22p4 2s22p5 2s22p6 2s22p63s1 2s22p63s2 

8 + 9 + 10 + 11 + 12 + 

O2−
 F− 

 

O

 
Ne  Na+

 Mg2+
 

Isoelectronic series: all these species have ten electrons: 1s22s22p6 
 

WodiSk mrudKqfõ bf,lafg%dk úkHdih     

iu bf,lafg%dksl fY%a‚h( iEu m%fNaohlu bf,lafg%dak 10 la we;: 
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m<uq whkSlrK Yla;sj, wdj¾;Sh keUqre;d 

idudkHfhka wdj¾;hla yryd m<uq whkSlrK Yla;sh jeä fõ' laIdr f,day 

wdj¾;hl wju whkSlrK Yla;sh fmkakqï lrk w;r WÉp jdhqj, whkSlrK 

Yla;sh Wmßu fõ' 

 

wdj¾;s;d j.=fõ ljr fyda ldKavhl my<g h;a u idudkHfhka m<uq whkSlrK 

Yla;sh wvq fjhs' ksoiqkla f,i 1 ldKAvfha uQ,øjHj, ^laIdr f,dayj,& whkSlrK 

Yla;s Li > Na > K > Rb > Cs > Fr  hk wkqms<sfj<ska wjfrdayKh fõ' 

 

wka;ßl f,day uQ,øjHj,g jvd s yd p f.dkqj, uQ,øjHj, m<uq whkSlrK Yla;s 

w.hhka mq¿,a mrdihl msysghs' idudkHfhka wdj¾;hl jfï isg ol=Kg hk úg 

wka;ßl f,dayj, whkSlrK Yla;s jeä jkafka u`o jYfhks' 

 

whkSlrK Yla;s flfrys n,mdkafka o mrudKql ;ru flfrys n,mdk idOl u h' 

bf,lafg%dak iys; ndysr ljphlska bf,lafg%dakhla bj;a lsÍug wjYH Yla;sh" iM, 

kHIaál wdfrdamKh iy kHIaáfha isg bf,lafg%dakhg we;s uOHkH ÿr u; r|d mj;S' 

iM, kHIaál wdfrdamKh jeä ùu yd bf,lafg%dakhg we;s ÿr wvq ùu" kHIaáh yd 

bf,lafg%dakh w;r wdl¾IK n,h jeä lrh¡s  fï wdl¾IKh jeä j;a u 

bf,lafg%dakh neyer lsÍu jv jvd wmyiq jk w;r th whkSlrK Yla;sh jeä ùug 

fya;= fõ' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1'37 rEmh wdj¾;s;d j.=fõ m%:u whkSlrK Yla;sj, keUqrej 

 

 

 

 

 

Ionization energy 
increases  
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1 2 13 14 15 16 17 18 

H 
1312.0 

Li 
520.2 

Na 
495.8 

K 
418.8 

Rb 
403.0 

Cs 
375.7 

Ra 
514.6 

Ba 
508.1 

Sr 
549.5 

Ca 
589.8 

Mg 
737.7 

Be 
899.4 

B 
800.6 

Al 
577.6 

Ga 
578.8 

In 
558.3 

Tl 
595.4 

Pb 
722.9 

Sn 
708.6 

Ge 
762.1 

Si 
786.4 

C 
1086.4 

N 
1420.3 

P 
1011.7 

As 
947 

Sb 
833.7 

Bi 
710.6 

Po 
821 

Te 
869.2 

Se 
940.9 

S 
999.6 

O 
1313.9 

F 
1681.0 

I 
1008.4 

Br 
1139.9 

Cl 
1251.1 

Ne 
2080.6 

Xe 
1170.4 

Kr 
1360.7 

Ar 
1520.5 

H 
1312.0 

He 
2372.3 

Rn 
1047.8 
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-- 
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1'38 rEmh uQ,øjHj, mrudKql l%udxlh iu`. m<uq whkSlrK Yla;sj, 

úp,kh 

 

fok ,o wdj¾;hl m<uq whkSlrK Yla;sfha keUqre;dj, wl%uj;a nj w,am kuqÿ tu  

rgdjka fyd`Èka meyeÈ,s l< yels h' idudkHfhka ia:dhS jk iïmQ¾Kfhka msreKq 

Wmljphlska ^Wod - 2" 12 iy 18 ldKAv& fyda w¾O jYfhka msreKq Wmljphlska ^Wod 

7 iy 15 ldKAv& bf,lafg%dak bj;a lsÍug jeä Yla;shla wjYH fõ' tneúka tajdfha 

whkSlrK Yla;Ska wfmaCIs; w.hg jvd by< fõ' 

 

ksoiqkla f,i fojeks wdj¾;fhys by< u m<uq whkSlrK Yla;sh we;af;a 

iïmQ¾Kfhka msreKq ljphlska hq;a ksfhdkaj,g h' mQ¾Kj msreKq s WmuÜgulska hq;a 

fnß,shïj, m<uq whkSlrK Yla;sh wfmaCIs; w.hg jvd jeä w;r" th fndafrdakaj, 

I1 o blaujd isà' tfia u  w¾O j msreKq p ljphlska hq;a khsg%ckays I1" fmdÿ 

m%jK;djg wkqj fmrhkq ,enQ w.hg jvd by< fõ' 
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1'39 rEmh m<uq yd fojeks wdj¾;j, m%:u whkSlrK Yla;sj, úp,k 

 

1.6.3 bf,lafg%dak ,nd .ekSfï Yla;sh  

jdhquh mrudKqjlg bf,lafg%dakhla tla lsÍfï § isÿ jk Yla;s úm¾hdih 

bf,lafg%dak ,nd .ekSfï Yla;sh hkqfjka ye`Èkafõ' fndfyda mrudKqj,g  

bf,lafg%dak tla lsÍfï § Yla;sh msg fõ'  

ksoiqkla f,i, my; ls%hdj,sfha oelafjk mßÈ laf,daÍka mrudKqjl bf,lafg%dak ,nd 

.ekSfï Yla;sh -349 kJ mol-1
fõ¡ RK w.h u`.ska fmkakqï lrkafka fuu ls%hdj,sfha 

oS Yla;sh úfudapkh jk nj h' 

Cl(g)      +    e-                 Cl-(g)       ΔEEG = -349 kJ mol-1 

(ΔEEG = bf,lafg%dak ,nd .ekSfï Yla;s fjki)                    

flfia  jqj;a mrudKq iaj,amhla i|yd  bf,lafg%dak ,nd  .ekSfï  Yla;s  fjki Ok  

w.hls' WodyrKhla f,i .; yel' fufia isÿ jkafka idfmalaIj ia:dhS bf,lafg%dak 

úkHdihlg ^Be - s2
 yd N - p3

& bf,lafg%dakhla tl;= lsÍu ;rula wmyiq jk neúks' 

tys§ bf,lafg%dak - bf,lafg%dak w;r úl¾IK n, m%uqL idOlh fõ'  

 N(g)      +    e                  N-(g)          ΔEEG = +134 kJ mol-1 

Be(g)      +    e                 Be-(g)        ΔEEG = +231 kJ mol-1 

wdj¾;hla yryd bf,lafg%dak ,nd .ekSfï Yla;sfhys Ok w.h wvq jk w;r 

ldKavhla Èf.a my<g hk úg tu w.h jvd;a Ok fõ'  

He 
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Be 
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mrudKqjla" bf,lafg%dakhla flfrys  olajk  wdl¾IKh  uek .ekSu  i|yd fhdod  

.;  yels m%udKd;aul fN!;sl  .=Khla f,i ΔEEG ydú;d lsÍu wka;¾cd;slj  

ms<sf.k we;' th ˜bf,lafg%dak nkaOq;dj˜ flfrys my; wdldrhg iïnkaO  fõ'   

bf,lafg%dak ,nd .ekSfï Yla;sh (ΔEEG) = - bf,lafg%dak nkaOq;dj (EA) 

fufia" mrudKql  bf,lafg%dak  nkaOq;dj" ΔEEG ys w.hg  lsÜgq  iïnkaOhla ;sfí' 
bf,lafg%dak nkaOq;dj w¾: olajkafka uq,øjHfha jdhquh wekdhkhlska 

bf,lafg%dakhla bj;a lsÍfï§ isÿjk Yla;s fjki jYfhks' 

A-(g)            A(g)  +  e; ΔE = EA 

fuu  Yla;s fjki" ΔEEG ys w.hg úYd,;ajfhka iudk jk w;r ,l=‚ka m%;súreO   

fõ. wdj¾;hla yryd bf,lafg%dak nkaOq;dj jvd;a Ok jk w;r ldKavhla Èf.a 

my<g hk tys Ok w.h wvq fõ'  

1.6.4 úoHq;a-RK;dj 
 

úoHq;a-RK;dj w¾: olajkq ,nkafka wKqjl we;s mrudKqjla ta fj; bf,lafg%dak 

wdl¾IKh lsÍug we;s yelshdj f,i h' mrudKqjl úoHq;a-RK;dj jeä jk ;rug" 

tys bf,lafg%dak wdl¾IKh lsÍfï yelshdj o jeä h' 

úoHq;a-RK;dj m%ldY lsÍfï m%:u yd jvd;a u nyq, j Ndú; lrkq ,nk mßudKh 

bÈßm;a lrk ,oafoa weußldkq cd;sl ridhk úoHd{hl= jQ ,Skia fmda,sx ^1901 - 1944& 

úisks' fuh fmda,sx úoHq;a-RK;d mßudKh f,i ye`Èkafõ' wdj¾;s;d j.=fõ jfï isg 

ol=Kg iudkHfhka isÿ jkafka úoHq;a-RK;dfjys jeä ùuls' tfia jqj o we;eï 

wm.uk o fjhs' (úfYaIfhka wdka;ßl f,dayj,) mrudKql l%udxlfha jeä ùu;a iu`. 

úoHq;a-RK;dj wvq fjhs. fmda,sx mßudKhg wkqj WÉp jdhqj,g we;af;a b;d wvq" 

kuq;a Y+kH fkdjk úoHq;a-RK;djls' wKqj," nkaOk idok mrudKq folla w;r 

úoHq;a-RK;d fjki úiska nkaOkfha whksl fyda iyixhqc iajNdjh ks¾Kh flf¾' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1'40 rEmh fmda,sx úoHq;a-RK;d w.hhka yd wdj¾;s;d j.=fõ keUqre;d 
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1.6 j.=j iólrK j, idrdxYh 

iólrKj, idrdxYh 

mrudKql l%udxlh (Z) = fm%dafgdak .Kk = bf,lafg%dak .Kk 

ialkaO l%udxlh (A) = fm%dafgdak .Kk (Z) + kshqfg%daak .Kk 

1 u fyda Da= 1.66054 ×10-24 g    yd    1 g = 6.02214 ×1023 u fyda Da 

mrudKql ialkaOh = iuia:dksl  ialkaOh) × (iuia:dksl iq,N;d Nd.h) 

wdf,dalfha m%fõ.h =  c  =   x 108 m s-1 

f*dafgdakhl Yla;sh  = E = h 
h hkq ma,dkala ksh;h fõ¡ tys w.h 6.626 x 10-34 (J s) 
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wka;¾.;h 

2.1.1 iy ixhqc nkaOk 

2.1.2 ¨úia ;s;a igyka yd ¨úia ;s;a - bß 

jHQy  
2.2  odhl iyixhqc nkaOk  
2.3   ixhqc;d ljp bf,lafg%dak hq., 

úl¾IK jdoh ^VSEPR jdoh& 

 bf,lafg%dak hq., cHdñ;sh 

f¾Çh jQ wjia:dj 

 bf,lafg%dak hq., cHdñ;sh 

;,Sh ;%sfldaKdldr wjia:dj 

 bf,lafg%dak hq., cHdñ;sh 

p;=ia;,Sh wjia:dj 

 bf,lafg%dak hq., cHdñ;sh 

;%swdk; oaúmsróvdldr wjia:dj 

 bf,lafg%dak hq., cHdñ;sh 

wIag;,Sh wjia:dj  

2.3.1  mrudKql ldlaIslj, uqyqïlrKh 

2.3.2   oaú;aj yd ;%s;aj nkaOk we;s ùu 

2.3.3   iïm%hqla; jHQy  

 iïm%hqla;;dfõ ,laIK 

 úêu;a wdfrdamK  

 iïm%hqla; jHQyj, idfmalaI 

ia:dhs;dj fm/hSu i`oyd kS;s 

 

 
 
2.3.4 wKqj, O%eùh;dj i|yd 

úoHq;a-iDK;d yd cHdñ;sfha 

n,mEu 

2.3.5 oaúO%ej >Q¾Kh 

2.3.6   úoHq;a iDK;djfha  

úYd,;ajh flfrys n,mdk 

idOl 

2.4 whksl nkaOk 

2.5       f,dayl nkaOk 

2.6       oaú;Shsl wka;¾ l%shd 

 oaúO%ej-oaúO%ej wka;¾ 

l%shd 

 whk-oaúO%ej wka;¾ l%shd 

 whk-fm%aß; oaúO%ej 

wka;¾l%shd 

 oaúO%ej–fm%aß; oaúO%ej  

 ,kavka wka;¾l%shd (n,) 

(;;ald, fm%aß; oaúO%ej-

fm%aß; oaúO%ej wka;¾ 

l%shd) 
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ye|skaùu 

ridhksl nkaOk iy wKqj, jHQy hkq mod¾:j, fN!;sl yd ridhksl .=K úia;r 

lsÍu i|yd kQ;k mrudKql wdlD;sh mokï lr .ksñka ñksid úiska f.dvk.k ,o 

wdlD;shls' 

ixhqc;d ljpfha ia:dhs bf,lafg%dak úkHdihla fkdue;s uQ,øjH mrudKq tu wvqj 

imqrd .ekSug ork W;aidyfha m%;sM,hla f,i ridhksl nkaOk ks¾udKh fõ hehs 

i,lkq ,nhs' ridhksl nkaOk i|yd ixhqc;d ljp bf,lafg%dak iyNd.s jk wdldrh 

ms<sn`o oekg ms<s.;a wdlD;ska ys ¨yq~q igyka my; mßÈ ±laúh yels h'  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

2.1 rEmh ridhksl nkaOk j¾. 

 
2.1 iyixhqc nkaOk 

tl u j¾.fha uQ,øjH mrudKq folla w;r fyda tlsfklg fjkia uQ,øjH mrudKq 

folla w;r bf,lafg%dak hq.,la yjqf,a ;nd .ekSu ksid iyixhqc nkaOk ks¾udKh 

fõ' yjqf,a we;s bf,lafg%dak hq., iukaú; ù we;af;a tu tla mrudKqjlska tla 

bf,lafg%dakh ne.ska iemhSu ksidh. ixhqc;d ljpfha uq¿ bf,lafg%dak ixLHdj ie,l+ 

úg" by; l%shdj,sh ksid fndfyda úg mrudKq fol wfkHdakH jYfhka ia:dhs 

bf,lafg%dak úkHdi w;a lr .kS' 

 

iyixhqc nkaOk ks¾udKh ùfï § ixhqc;d ljphl Wmßu jYfhka bf,lafg%dak 

wgla mej;Su ia:dhs wjia:dj f,i fldiafi,a, ,eka.auqj¾ yd ¨úia úiska i,lk ,È' 

fuh “wIagl kS;sh” f,i ie,fla'  

mrudKq folla 

w;r bf,lafg%dak 

hq.,laa yjqf,a ;nd 

.ekSu 

 

f,dayl nkaOk 

f,day leghk úYd, 

ixLHdjla bf,lafg%dak    

j,djla u.ska ia:dhs lsÍu 

 

mrudKqjlska bf,lafg%dak 

mQ¾K j bj;a ù legdhk 

iE§u yd bf,lafg%dak 

mQ¾Kj ,nd f.k RK 

whk iE§u 

 

iyixhqc nkaOk 

tla mrudKqjlska tla 

bf,lafg%dakhla ne.ska 

iyNd.S ù  mrudKq folla 

w;r bf,lafg%dak hq.,la 

yjqf,a ;nd .ekSu 

 

odhl iyixhqc nkaOk 

mrudKq fol w;r 

yjqf,a ;nd .kakd 

bf,lafg%dak hq.,h u tla 

mrudKqjlska iemfha  

whksl nkaOk$ whksl 

wka;¾l%shd/ whksl 

wdl¾Ik n,h 

 legdhk yd wekdhk  

w;r iaÓ;s úoHq;a 

wdl¾IK n, ksid fuu 

nkaOk ks¾udKh fõ' 

ridhksl nkaOk 
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bf,lafg%dak úkHdi ms<sn| j¾;udk ±kqu wkqj" fojk wdj¾;fha uQ,øjHj, ixhqc;d 

ljpfha ^n = 2& we;s 2s yd 2p WmYla;s uÜgïj, Wmßu j mj;ajd .; yels 

bf,lafg%dak ixLHdj wgla fõ' fï ksid" nkaOk iE§fï § fojk wdj¾;fha uQ,øjH 

mrudKqj,g ixhqc;d ljpfha Wmßuj bf,lafg%dak wgla mj;ajd .ksñka by, ia:dhs 

wjia:djlg m;a ùfï yelshdj mj;S' ta wkqj C, N, O yd F hk uQ,øjH mrudKq nkaOk 

iE§u uÕska wIaglh imqrd .;a wjia:djg m;a ùfï by, keUqrejla we;'  

;=kajk wdj¾;fha yd Bg my<ska we;s wdj¾;j, uQ,øjH mrudKqj, ixhqc;d ljph 

wdY%s;j s yd p WmYla;s uÜgïj,g wu;rj d WmYla;s uÜgu we;' tu ksid fuu 

mrudKq nkaOk iE§fï § ixhqc;d ljpfha mj;ajd .kakd bf,lafg%dak ixLHdj wglg 

jeä jk wjia:d y÷kd .; yels h' ksoiqka f,i: SO2 yd SO3 ±laúh yels h' fuu 
SO2 yd SO3 wKqj, jQ i,a*¾ mrudKq wdY%s; ixhqc;d ljp bf,lafg%dak ixLHdj wg 

blaujd we;' fuhg fya;=j" i,a*¾ mrudKqfõ ixhqc;d ljph wdY%s; j d Wm Yla;s 

uÜgu we;s úg §" ^d ldlaIsl& bf,lafg%dak 18 olajd ixhqc;d ljpfha mj;ajd .ekSfï 

yelshdj ;sîuhs' fuu uQ,øjH wIaglh blaujkafka nkaOk iE§ug d ldlaIsl iyNd.s 

lrjd .ekSu ksid h' flfia jqj o tjeks mrudKq nkaOk iE§u i|yd  d ldlaIsl 

Ndú;h iEu úgu isÿ fkdfõ. ta i|yd ksoiqkla f,i H2S wKqj ±laúh yelsh' tys 

i,am¾ mrudKqj d ldlaIsl iyNd.s lr fkd.ksñka wIaglh iïmQ¾K lr .kS.  

we;eï uQ,øjH mrudKq wdY%s;j wIaglh imqrd .ekSu w;HjYH fkdjk wjia:d we;. 
ksoiqka f,i Be, B yd Al hk mrudKq nkaOk idok wjia:dj, wIaglh imqrd 

fkdf.k bf,lafg%dak W!k;djla iys; ixfhda. idohs' BeCl2, BH3, BCl3 yd AlCl3 

wdÈh óg WodyrK fõ. yhsv%cka mrudKqfõ ixhqc;d ljpfhys 1s WmYla;s uÜgu 

muKla we;s ksid th ixhqc;d ljpfha Wmßu jYfhka bf,lafg%dak folla mj;ajd 

.ksñka ia:dhs fjhs' by; úia;r l, ieu wjia:djl u nkaOk iE§fuka miq ixhqc;d 

ljp wdY%s;j we;s bf,lafg%dak .Kk brÜfÜ ixLHdjls' we;eï úg ixhqc;d ljpfhys 

jQ uq`M bf,lafg%dak .Kk T;af;a ixLHdjla ù wIaglh imqrd fkd.;a wjia:d o fõ. 
ksoiqka f,i NO yd NO2 ±laúh yels h'  

wKq fyda whk wdY%s; mrudKqj, ixhqc;d ljp bf,lafg%dak jHdma; ù we;s wdldrh 

úia;r lsÍug “wdlD;shla” .s,an¾Ü ¨úia úiska bÈßm;a lrk ,È' th ‘¨úia ;s;a 

jHQyh’ kï fõ¡ 
 

2.1.1 ¨úia ;s;a igyka yd ¨úia ;s;a - bß jHQy  

¨úia ;s;a igyk fhdod .kq ,nkafka hï ridhksl iQ;%hlg wkqrEm jQ mrudKql 

iels,a,, nkaOk iajNdjh (;ks, oaú;aj yd ;s%;aj nkaOk) yd tu mrudKqj, ixhqc;d 

ljp bf,lafg%dak jHdma;sh úoyd ±laùug h' ¨úia ;s;a-bß jHQy j, nkaOk 

bf,lafg%dak hq.auhla fjkqjg mrudKq w;r l< flá brla i,l=Kq lrkq ,efí' 

ridhksl iQ;%h  ¨úia ;s;a igyk  ¨úia ;s;a-bß jHQyh 

                  Cl2  

 

 



     jHQyh yd nkaOk 

   

46 
 

w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 2 tallh 

¨úia ;s;a igyka we| ±laùfï § ie,ls,su;a úh hq;= lreKq lsysmhla my; ±lafõ'  

 H yd F hk tal ixhqc uQ,øjH mrudKq idudkHfhka uOH mrudKq njg m;a 

fkd fõ' uOH mrudKq njg m;a jkafka nkaOk lSmhla iEosh yels uQ,øjH 

mrudKq h' 

 úoHq;a-RK;dj wvq mrudKqj idudkHfhka uOH mrudKqj fõ'  

tla uOH mrudKqjla we;s wKq fyda whk i`oyd my; lreKq ms<sn|j ie,ls,su;a ùu 

b;d jeo.;a fõ' 

(i) uOH mrudKqj yd m¾hka; mrudKq y÷kd .ekSu'  

 

(ii) ridhksl iQ;%fha ish¨ mrudKqj, ixhqc;d ljp wdYs%; uq`M bf,lafg%dak 

ixLHdj .Kkh lsÍu' 

ksoiqkla f,i" H2O ys O u.ska bf,lafg%dak yhla yd tl H mrudKqjlska tla 

bf,lafg%dakhla ne.ska H mrudKq foflka bf,lafg%dak folla iemfhk ksid 

uq¿ bf,lafg%dak .Kk wgla (6 + 2(1)  = 8) fõ'  

RK whkhla kï RK wdfrdamK .Kk tl;= l< hq;= h'  

ksoiqkla f,i HO-
 ys O u`.ska bf,lafg%dak yhla o H u.ska bf,lafg%dak tlla 

o RK wdfrdamK i|yd tla bf,lafg%dakhla o we;. tuksid uq̀M bf,lafg%dak 

.Kk wgls (6 + 1 + 1 = 8)'  

Ok whkhla kï Ok wdfrdamK .Kk wvq flf¾'  

ksoiqkla f,i NHସ
ା  

whkfha N mrudKqfjka yd H mrudKq y;frka ,efnk 

bf,lafg%dak .Kkska (9) Ok wdfrdamK .Kk wvq lrk ksid ^-1& uq̀M 

bf,lafg%dak .Kk wgls (5 + 4 -1= 8)'  

(iii) nkaOk ksrEmKh lsÍug uOH mrudKqj yd m¾hka; mrudKqj w;r ;s;a hq.,la 

ne.ska igyka lsÍu' ieu m¾hka; mrudKqjla u uOH mrudKqj iu. wju 

jYfhka tla nkaOkhlska ne`§ we;'  

(iv) nkaOk bf,lafg%dak hq., i`oyd ;s;a hq.,la ^¨úia ;s;a igyk& fyda flá brla 

^¨úia ;s;a- bß igyk) m<uqj i,l=Kq lrhs. ta wdldrhg flakaøSh mrudKqj yd 

m¾hka; mrudKq w;r nkaOk i,l=Kq lsÍfuka wk;=re j b;sß jk 

bf,lafg%dak úoHq;a-RK;dj jeä mrudKqj, wIAglh iïmQ¾K jk mßÈ ;s;a 

hq.ල ne.ska ^tlir bf,lafg%dak hq.,& i,l=Kq lrhs' úoHq;a-RK;dj jeä 

mrudKq m¾hka; j msysgk wjia:d we;s úg § wIAglh mQ¾K jk wdldrhg 

tlir bf,lafg%dak hq.,a i,l=Kq lrkqfha m¾hka; mrudKq u; h' ksoiqkla 

f,i CCl4 ±laúh yels h' 

 

 

 



     jHQyh yd nkaOk 

   

47 
 

w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 2 tallh 

 

 

 

 

2.2 rEmh CCl4 ys ¨úia ;s;a-bß jHQyh 

tfy;a NHଷ wKqfõ m¾hka; mrudKqj H ksid b;sß jQ bf,lafg%dak hq., uOH 

mrudKqj jQ N u; igyka lrhs' 

 

 

 

 

 
2.3 rEmh NH3 ys ¨úia ;s;a-bß jHQyh 

¨úia ;s;a igyk we|Sfï§ mrudKq folla w;r nkaOk bf,lafg%dak my; 

i|yka wdldrj,g ksrEmKh l< yels h¡ 

 

 
 
 
 
 
 
 

(v) m¾hka; mrudKq jgd tlir hq.,a igyka lsÍu ^wIaglh mQ¾K jk mßÈ& mQ¾K 

l< miq ;j;a bf,lafg%dak hq., b;sß fõ kï" tys uOH mrudKqj u; tu 

bf,lafg%dak hq., i,l=Kq lrkq ,efí' 

 

 

 

              2.4 rEmh PCl3 ys ¨úia ;s;a-bß jHQyh 

(vi) bf,lafg%dak igyka lsÍu wjika jQ miq tla tla mrudKq jgd we;s bf,lafg%dak 

ixLHdj ksoyia mrudKql wjia:dfõ jQ ixhqc;d ljp bf,lafg%dak ixLHdj 

iu`. ii|d wdfrdams; ;;a;ajh ^úêu;a wdfrdamKh& i,l=Kq lsÍu yd 

bf,lafg%dak wIaglh iïmQ¾K ù we;s ±hs y÷kd .ekSu l< hq;= h' wIaglh 

tal nkaOkh                  fyda   

oaú;aj nkaOkh       

;%s;aj nkaOkh          

odhl nkaOkh L isg M olajd      

fyda 

tlir bf,lafg%dak hq.,a 

i,l=Kq lsÍu 
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mQ¾K ùu flfrys m%uqL;dj fokq ,efí' fuys § nkaOkhlska iïnkaO ù we;s 

mrudKqjlg nkaOk bf,lafg%dak tlla muKla wh;a jk nj yd tlir 

bf,lafg%dak hq.,l§ bf,lafg%dak folu tu mrudKqjg wh;a jk nj i,lkq 

,efí'  

     ksoiqka f,i NH2
- 

 whkh i,luq' 

   

 
fuys N mrudKqj jgd bf,lafg%dak wgls' khsg%cka mrudKqj bf,lafg%dak myla 

imhd we;;a by; ¨úia ;s;a igyk wkqj N u.ska imhk ,o bf,lafg%dak 

.Kk yhls. tla bf,lafg%dakhla jeämqr we;s ksid Nys úêu;a wdfrdamKh -1 

ls' tu wdfrdamKh N mrudKqj wi,ska igyka lr we;' 

(vii) mrudKq u; mj;sk wdfrdamK wju jk mßÈ yd wIaglh mQ¾K jk mßÈ 

bf,lafg%dak jHdma;sh m%;sixúOdkh lsÍu isoq l< hq;=h' fï i|yd tlir hq.," 

nkaOk hq., njg m%;sixúOdkh l< hq;= h'  

 

ksoiqka f,i SOଷ
ଶି whkh  i,luq' i,a*¾ mrudKqfjka bf,lafg%dak yhla o 

tla O mrudKqjlska bf,lafg%dak yh ne.ska O mrudKq ;=fkka bf,lafg%dak 18 

la yd RK 2 wdfrdamKh ksid bf,lafg%dak folla o ie,l+ úg § SOଷ
ଶି  

whkfha ¨úia ;s;a igyk i`oyd uq`M bf,lafg%dak .Kk 26ls' 

 

    

     

   

 

  

 
(d) keu;s ¨úia ;ska igyfka iEu mrudKqjlau wIaGlh imqrd we;;a úêu;a 

wdfrdamK jHdma;ùu Wmßu ù we;s neúka th ia:dhs fkdfõ' tu ksid úêu;a 

wdfrdamK wju jk mßÈ by; (d) igyfka jQ tlir bf,lafg%dak msysàu 

m%;sixúOdkh lrkq ,efí' my; igyk u.ska m%;sixúOdkh isÿlrk whqre 

olajd we;. 
   

                                                                                          fyda 

 

 

úêu;a 

wdfrdamK 

i,l=Kq lsÍu  

fyda 

nkaOk bf,lafg%dak 

i,l=Kq lsÍu 
tlir bf,lafg%dak 

i,l=Kq lsÍu 

     (a)                                    (b)                                       (c)       (d)  

                         (d)                                             (e)                                      (e)                                              
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wjidk jYfhka SOଷ
ଶି i|yd ¨úia ;s;a brs igyk my; oelafõ' 

 

 
 

2.5 rEmh SOଷ
𝟐ି 

ys ¨úia ;s;a-bß jHQyh 

 
iEu O mrudKqjl u wIaglh imqrd we;' i,a*¾ mrudKqj jgd uq`M bf,lafg%dak .Kk 

10ls' i,a*¾ mrudKqj wIaglh blaujd we;' thg fya;=j i,a*¾ mrudKqfõ ixhqc;d 

ljpfha p ldlaIsl j,g wu;rj ysia d ldlaIsl ;sîuhs' 

 

flakaøsl mrudKq lSmhla we;s úg (Wod: C3H6O) ¨úia jHQyh ks¾udKh lsÍu ioyd 

mrudKq iels,a, ksjerÈ j ±kf.k isáh hq;= h' my; 2'1 j.=fjys wKq iy whk 

lsysmhl ¨úia ;s;a igyka yd ¨úia ;s;a-bß jHQy olajd we;' 

2.1 j.=j f;dard .;a wKq iy whk lsysmhl ¨úia ;s;a igyka yd ¨úia ;s;a-bß jHQy 

iQ;%h 
ixhqc;d ljp 

bf,lafg%dak .Kk 
¨úia ;s;a igyk ¨úia ;s;a-bß jHQy 

 
𝐂𝐎𝟐  

 

 
16 

 

 

 

 

 
 

𝐏𝐎𝐂𝐥𝟑  
 

 
 

32 

 

 

 
 

 
𝐇𝐂𝐍 

 
10 

 

 
 

 

 
𝐍𝐎𝟐

ି 
 

 
18 

 

 

 

 
 

 
 

𝐍𝐎𝟑
ି 

 

 
 

24 

 

 

 

 

 
𝐍𝐎𝟐

ା 
 

 
16  
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ksoiqk 2.1 
ldnka fudfkdlaihsâ (CO)ys ¨úia ;s;a igyk yd ¨úia ;s;a-bß jHQyh ks¾udKh 

lrkak¡  

úi`ÿu : 
Cys ixhqc;d bf,lafg%dak .Kk     = 4e 
Oys ixhqc;d bf,lafg%dak .Kk     =   6e 
uq¿ ixhqc;d bf,lafg%dak ixLHdj  =    4e + 6e = 10e  

 

nkaOk iE§u i`oyd bf,lafg%dak hq.,la i,l=Kq l< ksid b;sß bf,lafg%dak .Kk 

wgls' b;sß bf,lafg%dak" my; mßÈ wIaglh imsÍug úoHq;a-RK;dj jeä Tlaiscka 

jgd hq.,a f,i i,l=Kq l< úg§ ;j;a bf,lafg%dak hq.,la b;sß fõ' tu hq., 

ldnka u; i,l=Kq flf¾ ' 

uQ,sl bf,lafg%dak jHdma;sh my; mßÈ ±laúh yels h' tu igykg wkqj ldnka j, 

wIaglh imsÍ ke;' fï ksid Tlaisckays tlir hq.,la nkaOk bf,lafg%dak hq.,la 

f,i m%;sixúOdkh l< hq;= h' keñ B;, u`.ska bf,lafg%dak m%;sixúOdkh (e) yd 

^f& ys olajd we;af;a ^g& wjia:dj wju úêu;a wdfrdamK iys; yd wIaglh iïmQ¾K 

wjia:dj ,nd .ekSu msKsi h' ^g& jHqyh ys ¨úia ;s;a jHQyh f,i ie,fla' fï ksid 

ldnka fudfkdlaihsâys ¨úia ;s;a - bß jHQyh my; ^h& u.ska ±laúh yels h' 

idudkHfhka úoHq;a-RK;dj jeä mrudKq Ok wdfrdamK ord .ekSug wvq 

keUqre;djla we;;a fuys § úoHq;a-RK;dj jeä Tlaiscka u; Ok wdfrdamKh 

igyka lsÍu isÿ lr we;' fuhg fya;=j wIAglh iïmQ¾K lsÍu flfrys m%uqL;dj 

§uhs' wdfrdamKh r|d mj;sk mrudKqj ;SrKh lsÍug fmr wIaglh iïmQ¾K 

lsÍug yels ieu úg u ta i|yd m%uqL;dj Èh hq;= neõ jgyd .ekSug fuh ksoiqkls. 
fuh wIagl kshufha uQ,sl woyihs' 

 

 

 

 

 

         (a) 
(nkaOk 

bf,lafg%dak 

i,l=Kq lsÍu) 

(b) 
(úoHq;a iDK 

mrudKqfõ 

wIaglh 

mQ¾K lsÍu) 

(c) 
(b;sß 

bf,lafg%dak 

i,l=Kq lsÍu) 

(d) 
(úêu;a 

wdfrdamK 

igyka lsÍu) 

    (e)                             (f)                            (g)                             (h) 

(wfkla mrudKq j, wIaglh  

iïmQ¾K lsÍu) 
¨úia ;s;a 

igyk 

¨úia ;s;a-bß 

jHQyh 
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2.2 odhl iyixhqc nkaOk  
hï whkhl fyda wKqjl" mrudKq wdY%s;j ysia ldCIsl we;s úg tajd" tlir hq., we;s 

mrudKq iu`. wka;¾l%shdfjka odhl nkaOk ks¾udKh fõ' we;eï úg ksoyia uQ,øjH 

mrudKqfõ ixhqc;d ljph i;= bf,lafg%dak ixLHdj y;rg jvd wvq ႓ úg (Be, B), 
tu mrudKqfõ bf,lafg%dak u.ska iEÈh yels iyixhqc nkaOk .Kk y;rg jvd wvq 

fõ' tksid wIaglh imqrd .; fkdyels fõ' fï ksid u fujeks m%fNao" uOH mrudKqfõ 

bf,lafg%dak W!k;dj u.yer.ekSug bf,lafg%dak imsß úfYaI fyj;a bf,lafg%dak 

m%දdkh l< yels tlir bf,lafg%dak hq., iys; m%fNao iu. m%;sl%shd lrñka wIaglh 

imqrd .kS' WodyrK f,i BH3 iu. CO jdhqj m%;sl%shd lr fndaf¾ka ldnkhs,a 

^Borane carbonyl& iE§u yd CN- 
iu. BH3 m%;sl%shdfjka ihfkdafndafrdyhsârhsv 

(cyano borohydride) iE§u ±laúh yels h' ;j;a ksoiqkla f,i NH3 yd BF3 w;r 

m%;sl%shd u.ska N yd B w;r odhl nkaOkh we;s ùu ±laúh yels h' wefudakshdys N 

mrudKqj u; we;s tlir bf,lafg%dak hq.," BF3ys B mrudKqfõ ysia ldCIsl iu. 

wka;¾l%shd lsÍu ksid N yd B mrudKq w;r odhl iyixhqc nkaOkhla ks¾udKh fõ' 

iEfok ridhksl jHQyh ioyd ksYaÑ; ;ks mrudKqjla flakaøSh mrudKqj f,i kï 

l< fkdyelsh' wefudakshd wKqfõ N mrudKqj BF3 ys B mrudKqj iu. nkaOkh we;s 

lsÍug bf,lafg%dak hq., imhk ksid tu nkaOkh B;,hlska ksrEmKh l< yelsh' 

bf,lafg%dak imhk mrudKqfjka B;,h wdrïN fõ' bf,lafg%dak W!k;dj we;s 

mrudKqj fj; B ysi i,l=Kq lr we;' my; fmkajd we;s mßÈ úêu;a wdfrdamK u`.ska 

o fuu odhl nkaOkh ksrEmKh l< yels h' 

 

 

 

ksoiqk 2.2 
ClO2ys ¨úia ;s;a igyk yd ¨úia ;s;a-bß jHQyh ks¾udKh lrkak¡ 

úi`ÿu: 

T;af;a bf,lafg%dak ixLHdjla we;s m%fNao i|yd ksoiqkla f,i ClO2 i,luq' fuys 

uq¿ ixhqc;d bf,lafg%dak ixLHdj (7e+2(6e)=19e) 19ls' ClO2 j, uQ,sl 

bf,lafg%dak jHdma;sh" ¨úia ;s;a jHqyh yd ¨úia ;s;a bß jHqyh my; rEmfha 

oelafõ'  

 
 

 

 

            (a)                                  (b)                                  (c)                                  (d)                 

Wmßu wdfrdamK 

jHdma;shla we;'      

(wia:dhs) 

¨úia ;s;a igyk ¨úia ;s;a-bß 

jHQyh 
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2.6 rEmh odhl iyixhqc nkaOk (H3N-BF3) 

 
f,day whk fyda we;eï f,day mrudKq tlir bf,lafg%dak iys; wKq fyda whk iuÕ 

m%;sl%shd lr (H2O, NH3, CO wKq yd CN- 
whk) ixlS¾K iE§fï§ o fuu odhl 

iyixhqc nkaOk iE§u isÿ fõ' my; olajd we;af;a Cu2+
 whkh iu`. NH3 wKq 

y;rla tla ù odhl iyixhqc nkaOk iys; ixlS¾K whkhla idok wjia:djls' 

 

 

2.7 rEmh [Cu(NH3)4]
2+ ixlS¾Kfha odhl iyixhqc nkaOk 

 
2.3 ixhqc;d ljp bf,lafg%dak hq., úl¾IK jdoh ^VSEPR jdoh& 

wKq j, fyda whk j, uOH mrudKqfõ ixhqc;d ljpfha we;s bf,lafgdak hq.," tajd 

w;r wjldY mr;rh yels ;rï jeä jk wdldrhg ieliS we;ehs hk woyila 

frdk,aâ .sf,iafmhs yd frdk,aâ isâks khsfyda,aï úiska bÈßm;a lrk ,È' .sf,iams 

úiska m%Odk ldKavj, uQ,øjH uOH mrudKqj jk úg § wKqj, yevh ms<sn|j o 

khsfyda,aï úiska wka;ßl uQ,øjH uOH mrudKqj jk úg § wKq w;a lr .kakd yev 

ms<sn|j o ú.%y lrk ,È' jir 1963 jk úg  .sf,iams úiska VSEPR jdoh f,i 

y÷kajk ,o fï woyia wKqj, yd whkj, yev ks¾Kh lsÍu i|yd fhdod .eks‚. 

uOH mrudKqj jgd we;s bf,lafg%dak hq., m%Odk jYfhka wdldr folls' kHIaá 

foll wdl¾IKhg hg;aj we;s bf,lafg%dak hq., fyj;a nkaOk iE§fï ksr; ù we;s 

bf,lafg%dak hq., m<uqjk wdldrhhs' fojk j¾.h jkqfha nkaOk iE§ug iyNd.s 

fkdjQ bf,lafg%dak hq., fyj;a tlir bf,lafg%dak hq., h' tlir bf,lafg%dak ;ks 

kHIaáhl wdl¾IK n,hg hg;a ksid nkaOk iE§ug iyNd.s jQ bf,lafg%dak 

hq.,j,g jvd jeä wjldY mßudjl jHdma;j mj;shs' hï mrudKqjla wdY%s;j jQ tlir 

bf,lafg%dak hq., yd nkaOk iE§ug iyNd.s jQ bf,lafg%dak hq., úl¾IK tall 

f,i l%shdlrñka tajd w;r mr;rh jeälr .ekSug keUqre fõ' mrudKq folla w;r 

nyq nkaOk ^oaú;aj nkaOk yd ;s%;aj nkaOk& we;s úg § tu tla nyq nkaOkhla tla 

úl¾IK tallhla f,i i,lkq ,nhs.   

fyda 

odhl iyixhqc nkaOkh 

fyda 
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uOH mrudKqj m¾hka; mrudKqjla iu`. idok iyixhqc nkaOk ixLHdj wkqj tal 

nkaOk" oaú;aj nkaOk yd ;%s;aj nkaOk hkqfjka wdldr ;=kls' oaú;aj yd ;%s;aj nkaOk 

nyq nkaOk f,i ie,fla' CO2ys § uOH ldnka mrudKqj tla tla Tlaiscka mrudKqj 

iu. oaú;aj nkaOkhla ne.ska idod we;' HCNys flakaøSh ldnka mrudKqj" N mrudKqj 

iu. ;%s;aj nkaOkhla idod we;' tal nkaOk" oaú;aj nkaOk" ;%s;aj nkaOk yd tlir 

hq.,a úl¾IK tall f,ig ye|skafõ' fï úl¾IK tall ^we;eï úg& VSEPR tall 

hk kñkao ye|skafõ' 

 

 

ksoiqkla f,i HCN ys ;%s;aj nkaOkfha we;s bf,lafg%dak hq., ;=ku ;ks úl¾IK 

tallhla f,i l%shd lrhs' tu nyq nkaOk bf,lafg%dak hq.,a ;=k u N yd C mrudKq 

fol w;r ia:dk.; ù we;s ksid tu hq., ;=kg tlsfklg iajdëkj p,kh úh 

fkdyels fõ' tu ksid ;s%;aj nkaOkh úl¾Yk tall tlla fyda VSEPR tall tlla 

f,i ie,fla'  

 

¨úia jHQyh mokï lr .ksñka b;d ksjerÈ f,i uOH mrudKqj wdY%s;j we;s úl¾IK 

tall .Kk y÷kd .; yels h' my; 2¡2 j.=fõ olajd we;s ksoiqka lSmh u.ska uOH 

mrudKqj jgd we;s bf,lafg%dak hq., .Kk iy VSEPR tall .Kk y÷kd .kakd 

whqre fmkajd oS we;¡ 

 

2.2 j.=j f;dard .;a wKq iy whk lsysmhl ¨úia ;s;a-bß jHQy" uOH mrudKqj jgd 

bf,lafg%dak hq.,a iy úl¾IK tall  

¨úia ;s;a-bß jHQyh 
uOH mrudKqj jgd we;s 

bf,lafg%dak hq., .Kk 

uOH mrudKqj jgd we;s 

úl¾IK tall .Kk 

(VSEPR tall .Kk) 

 
 

5 3 

 

5 4 

 

6 3 

 
4 2 

 
4 2 
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fï VSEPR jdoh wkqj wKq iy whk tajd w;r úl¾IK n,h wju jk mßÈ úl¾IK 

tall tlsfklska wE;a ù, tajd w;r mr;rh jeälrf.k ia:dhs ù we;' 

 

tlir bf,lafg%dak hq.f,a wjldY jHdma;sh (wjldY mßudjla) nkaOk bf,lafg%dak 

hq.,l wjldY jHdma;shg jvd jeä h' tneúka tlir hq.,a folක ^tlir hq., ↔ 

tlir hq.,& w;r l%shd;aul jk úl¾IK n,j, m%n,;dj" nkaOk bf,lafg%dak hq.,a 

folla ^nkaOk hq., ↔ nkaOk hq.,& w;r l%shd;aul jk úl¾IK n,j, m%n,;djg 

jvd jeä hehs i,lKq ,nhs' fï ksid tlir hq.,la yd nkaOk bf,lafg%dak hq.,la 

^nkaOk hq., ↔ tlir hq.,& w;r l%shd;aul jk úl¾IK n, m%n,;dj idfmalaI 

jYfhka w;rueÈ iajNdjhls' 

 

 
 

 

 

2.8 rEmh nkaOk hq., yd tlir hq., w;r úl¾IK n, ixikaokh 

úl¾IK tall (nkaOk bf,lafg%dak fyda tlir bf,lafg%dak) tu tall flakaøSh 

mrudKqj uQ,sl lr .ksñka wjldYfha jHdma; ù we;s rgdj ‘bf,lafg%dak hq., 

cHdñ;sh’ jYfhka ye|skafõ' wKqjl fyda whkhl cHdñ;shla olajk úg nkaOk 

fldaKfha w.h ±laúh hq;= h' my; 2¡3 j.=fõ olajd we;af;a flakaøSh mrudKqj jgd 

we;s úl¾IK tall ;%sudK wjldYfha jHdma;j mj;sk wdldrh wkqj bf,lafg%dak 

hq., cHdñ;Ska fjkiajk wkaou h' wKqjl fyda whkhl yevh ±laùfï § fldaKh 

±laùu wksjd¾h fkd fõ' tfy;a wKqjl fyda whkhl cHdñ;sh ±laùfï § fldaKh 

±laùu wksjd¾h fõ' fï ksid bf,lafg%dak hq., cHdñ;sh" wKqjl fyda whkhl fyda 

yevh yd wKqjl fyda whkhl cHdñ;sh hkq fjkia wjia:d ;=kls' 

 

wKqj, cHdñ;sh u.ska tys yevh yd fldaK f.k fokq ,nhs¡ wKqj, cHdñ;sh" yevh 

ksrEmKh jk ¨úia jHqyfha nkaOk fldaK yd iïnkaO ù we;¡ nkaOk fldaK 

fkdue;sj yevh ksrEmKh lsÍug wKqfõ yevh ¨úia jHqyh u.ska fmkakqï lrhs¡ 

bf,lafg%dak hq., cHdñ;sh úl¾IK tallj, cHdñ;sh fmkakqï lrhs¡ 

 

 

 

 

 

 

 

 

 

 

 

 

nkaOk 

bf,lafg%dak hq., 

folla w;r 

úl¾IK n,h 

tlir 

bf,lafg%dak hq., 

folla w;r 

úl¾IK n,h 

nkaOk bf,lafg%dak 

hq.,la yd tlir 

bf,lafg%dak hq.,la 

w;r úl¾IK n,h 

 
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2.3 j.=j úl¾IK tallj, bf,lafg%dak hq., cHdñ;sh 

úl¾IK tall  bf,lafg%dak hq., cHdñ;sh 

 
2 

 
 

 
f¾Çh 

 

 
3 

 
 
 
 
 

 
;,Sh ;%sfldaKdldr 

 
4 

 
 

 
 
 

 
p;=ia;,Sh 

 

 
5 

 
 

 
;%swdk; oaúmsróvh 

 
úl¾IK tall ;=kla tl u 

;,fha we;' tu tall w;r 

fldaKh 120
°
ls' b;sß tall 

fol tu ;,hg ,ïnl jk 

mßÈ fõ' 
 
6 

  
wIag;,Sh 

 

tlu ;,hl hq., y;rls' 

tajd w;r fldaKh 90
°
ls' tu 

;,hg ,ïnlj b;sß hq., 

fol msysghs' 

 

(i) bf,lafg%dak hq., cHdñ;sh f¾Çh jQ wjia:dj 

fuys § flakaøSh mrudKqj jgd VSEPR tall folla we;' flakaøSh mrudKqj ;j;a 

mrudKq folla yd ne`§ we;s wjia:d i,luq' tjeks wKq yd whkj, yevh f¾Çh fõ' 

f¾Çh yevh i`oyd ksoiqka lSmhla my; j.=fõ olajd we;' 
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2.4 j.=j úl¾IK tall folla iys; wKq/ whk 

iQ;%h ¨úia ;s;a-bß jHQyh yevh 

𝐂𝐎𝟐  
 

 

 
f¾Çh 

𝐇𝐂𝐍 
 

 
f¾Çh 

𝐍𝐎𝟐
ା 

 

 

 
f¾Çh 

 
(ii) bf,lafg%dak hq., cHdñ;sh ;,Sh ;%sfldaKdldr wjia:dj 

tlir yd nkaOk f,i bf,lafg%dak hq., fjka l< úg oS, bf,lafg%dak hq.,a cHdñ;Ska 

wdldr folla y`ÿkd .; yel' 

 úl¾IK tall (VSEPR tall) ;=k u nkaOk jk wjia:dj 

 úl¾IK tall (VSEPR tall) ;=fkka folla nkaOk o b;sß VSEPR tallh 

tlir hq.,la o jk wjia:dj 

 

 

 

 

 

 

 

 

2.9 rEmh ;,Sh ;%sfldaKdldr bf,lafg%dak hq., cHdñ;sh 

my; 2.5 j.=fõ oelafjk BF3, SO3 yd H2CO wKqj, uOH mrudKqj wdY%s;j tlir 

bf,lafg%dak ke;' tu ksid yevh ;,Sh ;%sfldaKdldr ù we;' tfy;a SO2ys S u; 

tlir hq.,la ;sfnk ksid yevh fldaKsl h' 

 

 

 

 

 

 

 

 

(a) 

úl¾IK tall ;=k u  

nkaOk f,i jQ wjia:dj 

(b) 

úl¾IK tall ;=fkka folla nkaOk 

yd tlla tlir jk wjia:dj 
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2.5 j.=j úl¾IK tall ;=kla iys; wKq/ whk 

ridhksl iQ;%h 
yevh ksrEmKh jk mßÈ 

¨úia ;s;a-bß  jHQyh 
yevh 

 
BF3 

 
 

 

;,Sh ;s%fldaKdldr 

 
SO3 

 
 

 

;,Sh ;s%fldaKdldr 

 
H2CO 

 

 

;,Sh ;s%fldaKdldr 

 
SO2 

 

 

fldaKsl 

 

 

(iii) bf,lafg%dak hq., cHdñ;sh p;=ia;,Sh wjia:dj 

úl¾IK tall ^VSEPR hq.,& y;rla we;s wjia:dj ie,l+ úg" tajd nkaOk hq., yd 

tlir hq., f,i fjka lsÍfuka, wdldr ;=kla ,nd .; yel' my; 2.10 rEmfhka tu 

wjia:d ;=k úoyd oelafõ' 
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2.10 rEmh p;=ia;,Sh bf,lafg%dak hq., cHdñ;sh  

my; 2¡6 j.=j, p;=ia;,Sh yevh i`oyd ;j;a ksoiqka lsysmhla fmkakqï lrhs' 

 

 

 

 

 

 

 

 

 

 

 

 

^b& 

(tlir bf,lafg%dak hq., 

tlls) 

;%swdk; msróvdldr (Wod: NH3) 

^a& 

(tlir bf,lafg%dak 

hq., ke;) 

p;=ia;,Sh (Wod: CH4) 

^c& 

(tlir bf,lafg%dak 

hq., folls) 

flda‚l (Wod: H2O) 
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2.6 j.=j p;=ia;,Sh wKq iy whk ioyd ksoiqka  
wKqj ¨úia jHQyh yevh ±lafjk ¨úia jHQyh 

 
CH4 

  
 

CCl4 

 
 

 
𝐒𝐎𝟒

𝟐ି 

 
 

 
(iv) bf,lafg%dak hq., cHdñ;sh ;%swdk; oaúmsróvdldr wjia:dj 

uOH mrudKqj jgd we;s úl¾IK tall fyj;a VSEPR tall myls' nkaOk 

bf,lafg%dak yd tlir bf,lafg%dak f,ig fjka lsÍfuka yevhka wdldr y;rls'  

 

 uOH mrudKqj jgd jQ VSEPR tall my u nkaOk idok bf,lafg%dak hq., 

f,i mej;Su. PCl5 wKqj óg ksoiqkla jk w;r" tys yevh my; olajd we;. 
 

 
 
 
 
 

2.11 rEmh PCl5 ys bf,lafg%dak hq., cHdñ;sh 

 

 uOH mrudKqj jgd jQ VSEPR tall tlla muKla tlir bf,lafg%dak 

hq.,la yd b;sß tall y;r u nkaOk bf,lafg%dak hq., ùu' SCl4 wKqj óg 

ksoiqkls'  

 

my; oelafjk mßÈ fuys i,a*¾ mrudKqfõ we;s tlir hq.,g ;sìh yels 

msysàï folls. 
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                                                     (a)                                          (b) 

by; (b) jHqyfha §g jvd (a) jHqyfha§ úl¾Ykh wvqh¡ tneúka VSEPR 
wdlD;shg wkqj" (a) jHQyh (b) jHQyhg jvd ia:dhS fõ¡ 

 

 tlir hq.,la yd nkaOk bf,lafg%dak hq., y;rla we;s wjia:djg 

ffioaOdka;sl f,i iSfida yevhla (úlD; iSfida yevhla/ wl%uj;a iSfida 

yevhla) we;ehs lshkq ,efí' tlir bf,lafg%dak hq.f,ys jHdma;sh oelafjk 

uk#l,ams; wlaIh iy S-Cl nkaOk folla tla ;,hl we;' tu ;,hg 

,ïnl jk mßÈ b;sß  S-Cl nkaOk fol msysgd we;' 

 

          tlir bf,lafg%dak hq., i|yd uk#l,ams; wlaIh 

 

 
 
 
 

 
 

2.12 rEmh SCl4 ys bf,lafg%dak hq., cHdñ;sh 

 

flfia fj;;a tlir bf,lafg%dak hq.,fhka S-Cl nkaOk bf,lafg%dak u; 

we;sjk úl¾IK n, ksid kshudldr iSfida yevh iaj,am jYfhka úlD;s fõ' 

tu ksid SCl4  ys yevh úlD;s jQ p;=ia;,h$ úlD;s iSfida yevh$ wl%uj;a 

iSfida yevh jYfhka o yÿkajkq ,efí'   
 

 úl¾IK tall ;=kla nkaOk hq., f,i o wfkla fol tlir hq., f,i o 

mej;Su. ksoiqkla f,i ICl3. 
tlir hq., folla yd nkaOk bf,lafg%dak hq., ;=kla we;s ICl3ys úl¾IK 

n, wju jk jvd;a u ia:dhs wjia:dj my; rEm igyfkkaa oelafõ' tu 

ieleiau N%uKh l< úg § m¾hka; mrudKq T wlaIrfha yevhg msysgk 

wjia:djla mj;S' tfyhska th T yeve;s wKqjla f,i ^úlD;s T yevh$ 

wl%uj;a T yevh& ye¢kafõ' fuys tlir hq., fol yd tla I – Cl nkaOkhla 
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tl u ;,fha msysghs. tu ;,hg ,ïnl jk mßÈ b;sß I – Cl nkaOk fol 

msysghs' 

 

 
 
 
 
 

 
2.13 rEmh ICl3ys bf,lafg%dak hq., cHdñ;sh 

 

 tlir hq., ;=kla yd nkaOk bf,lafg%dak hq., folla wvx.= wjia:dj i|yd 

ksoiqkla f,i XeF2 i,ld n,uq'  

 

fujeks ixl,khl § ish¨ mrudKq tlu f¾Ldjl msysgk fyhska f¾Çh 

yevhla we;ehs lshkq ,efí' XeF2ys yevh ±lafjk mßÈ w|sk ,o ¨úia jHQyh 

my; olajd we;' tys tlir hq.,a ;=k u tl u ;,hl msysgk w;r th F-Xe 

– F wlaIhg ,ïnl fõ. 
 

 
 
 
 
 
 

2.14 rEmh XeF2 ys bf,lafg%dak hq., cHdñ;sh 

 
(v) bf,lafg%dak hq., cHdñ;sh wIag;,Sh wjia:dj  

fuu cHdñ;sfha oS ieu hdno úl¾IK tall folla w;r fldaKh 90
0
ls' my; 

2.15 rEmfhka wIag;,Sh bf,lafg%dak hq., cHdñ;sh we;s wKqjla i|yd ;sìh 

yels yev ;=kla fmkakqï flf¾. tall y;rla tl u ;,hl we;' b;sß tall 

fol tu ;,hg ,ïnlj we;'  
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        fyda 

 
  

 
 
 
 
 
 
 
 
 
 

 
2.15 rEmh wIag;,Sh bf,lafg%dak hq., cHdñ;sh 

 
úl¾IK tall ish,a, nkaOk njg m;a jQ wjia:djla ^Wod( SF6& i,luq' jvd;a 

m¾hka;j we;s hdno mrudKq uk#l,ams; f¾Ldjlska ^lv bß& hd l< úg ;, 

wglska jg jQ wIag;,hla ks¾udKh fõ' tu ksid fujeks wKq j, yevh 

wIag;,Sh fõ' 

 

2.16 rEmh SF6 ys bf,lafg%dak hq., cHdñ;sh 

(b) 

(tlir bf,lafg%dak hq., tlls) 

iup;=ri% msróvh$ úlD;s iup;=ri% 

msróvh  

XeOF4 

(c) 

(tlir bf,lafg%dak hq., folls) 

;,Sh iup;=ri%dldr  

XeF4 

                          (a) 

(tlir bf,lafg%dak hq., ke;) 

wIag;,Sh/ iup;=ri% oaúmsróv  

SF6 
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F mrudKq y;r msysgk 

uk#l,ams; ;,h 

úl¾IK tall yfhka myla u nkaOk bf,lafg%dak ksfhdackh lrk yd b;sß 

úl¾IK tallh tlir hq.,la jk wjia:dj i,luq (XeOF4)' XeOF4 ys 

bf,lafg%dak hq., cHdñ;sh wIag;,Sh fõ' jvd;a m¾hka; mrudKq uk#l,ams; 

f¾Ldjlska hd l< úg, mdoia:h iup;=ri%hla jQ msróvhla ks¾udKh fõ' tksid 

yevh iup;=ri% msróvdldr h' my; rEmfhka fmkakqï flfrk XeOF4 óg 

ksoiqkls' kuq;a Xe mrudKqj u; jQ tlir bf,lafg%dak hq.,fhka Xe – F 
nkaOk u; jQ úl¾Ik n, ksid l%uj;a yevh fjkia ù wl%uj;a p;=ri% 

msrñvdldr yevhla we;s ù we;ehs i,lkq ,efí' 

 

 

 

 
2.17 rEmh XeOF4 ys bf,lafg%dak hq., cHdñ;sh 

 

úl¾IK tall yfhka folla tlir bf,lafg%dak hq., o" b;sß tall y;r 

nkaOk hq., o jk wjia:dj i,luq' tys yevh ;,Sh iup;=ri%dldr hehs lshkq 

,efí' XeF4 wKqj óg ksoiqkls. th my; rEmfhka fmkakqï flf¾' 

 

 
 

 
2.18 rEmh XeF4 ys bf,lafg%dak hq., cHdñ;sh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ksoiqk 2.3 
my; oelafjk wKq i|yd ¨úia ;s;a brs jHQy we|" tajdfha yevh wfmdayKh 

lrkak¡ 
(i) SO3 (ii) CH2Cl2 

 

úi`ÿu: 
ms,s;=r 

(i) SO3  
S mrudKqfjka ,efnk bf,lafg%dak = 6e     
O mrudKq 3ka ,efnk bf,lafg%dak = 3(6e) =18e 
uq¿ bf,lafg%dak =24e 
            ¨úia ;s;a brs jHQyh 

 

fuu 24e jHdma; lr wkqms<sfj,ska ¨úia ;s;a bß jHqyh ,nd .kak'  
uOH mrudKqj jgd úl¾IK tall = 3 
S mrudKqj u; tlir hq., = 0 
yevh = ;,Sh ;%sfldaKdldr     
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2.3.1 mrudKql ldlaIslj, uqyqïlrKh 

ldnka mrudKqj ksoiqkla f,i i,lñka fï uqyqïlrK ixl,amh/ wdlD;sh 

.=Kd;aulj meyeÈ,s lr.; yels h' ldnkays N+ñ wjia:dfõ § ixhqc;d ljpfha (2s2 
2p2)  bf,lafg%dak hq.auhla yd úhq.au bf,lafg%dak folla we;' iyixhqc nkaOk 

y;rla iE§ug wjYH kï úhq.au bf,lafg%dakh ne.sska wvx.= ldlaIsl y;rla mej;sh 

hq;= h' fï N+ñ wjia:dfõ bf,lafg%dak m%;sixúOdkhla ù úhq.au bf,lafg%dak y;rla 

we;s W;af;að; wjia:djg m;a fõ' 

 

 

 

 

 

 

 

 

 

 
 

2.19 rEmh N+ñ wjia:dfõ yd W;af;að; wjia:dfõ ldnka mrudKqfõ Yla;s 

uÜgï igyk 

ixhqc;d ljpfha 2s WmYla;s uÜgfï bf,lafg%dak hq.aufhka tla bf,lafg%dakhla 

Yla;sh ,nd f.k 2p WmYla;s uÜgfï ysia ldlaIslhg we;=¿ fõ (2.19 rEmh)' 2s yd 

2p Wm Yla;s uÜgï w;r Yla;s mr;rh idfmalaIj wvq ksid fuu ixl%uKh isÿ fõ' 

oeka by; olajd we;s wdldrhg mrudKqj 2s yd 2p Yla;s uÜgïj, hq.,kh fkdjQ 

bf,lafg%dak iys;j W;af;að; wjia:djg m;a ù we;' tys ks¾hq.aul bf,lafg%dak 

y;rla we;;a tajd we;af;a tlsfklg fjkia WmYla;s uÜgï foll jk w;r tajdfha 

ldlaIslj, yev o iudk fkdfjhs (f.da,dldr s ldlaIslhl yd vïfn,a yev p 
ldlaIsl). fï ;;a;ajh hgf;a we;s C mrudKqj uÕska H mrudKq 4la iuÕ CH4  wKqj 

(ii) CH2Cl2  
C mrudKqfjka ,efnk bf,lafg%dak = 4e     
H mrudKq 2ka ,efnk bf,lafg%dak = 2(1e) =2e 
Cl mrudKq 2ka ,efnk bf,lafg%dak = 2(7e) =14e                                   
uq¿ bf,lafg%dak =20e 
     

    ¨úia ;s;a bß jHQyh 

fuu 20e jHdma; lr wkqms<sfj,ska ¨úia ;s;a bß jHqyh ,nd .kak'   
uOH mrudKqj jgd úl¾IK tall = 4 
C mrudKqj u; tlir hq., = 0 
yevh = p;=ia;,Sh                                          

 

N+ñ wjia:dj                    W;af;að; wjia:dj 

Yla;sh Yla;sh 

Yla;sh 
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iEÿfõ kï, ldnkaj, 2s ldlaIslhla yd yhsv%ckaj, 1s ldlaIslhla w;r iEfok 

nkaOkhlska o ldnkaj, 2p ldlaIsl iuÕ yhsv%ckays 1s w;sÉPdokh ù iEfok C-H 

nkaOk ;=klska o CH4 wKqj iukaú; úh hq;= h. tneúka CH4 wKqfjys tlsfklg 

fjkia nkaOk fldaK j,ska hq;a fowdldrhl C-H nkaOk mj;s;ehs wfmalaIs; h.  

tfy;a CH4 wKqfõ C-H nkaOk y;r yd nkaOk fldaK iudk h' tksid nkaOk 

iE§ug fmr fï 2p ldlaIsl ;=k yd 2s ldlaIslh tla ù yevfhka yd Yla;sfhka iudk 

ldlaIslj,g mßj¾;kh fõ hehs Wml,amkh flf¾' fuu ixl,amh “uqyqïlrKh” 
kï  fõ' uqyqïlrK ixl,amh fkdue;s j ldnkays 2s ldlaIslh yd 2p ldlaIsl u.ska 

tlsfklg iudk C-H nkaOk 4 iys; CH4 wKqj i|yd jHQyhla bÈßm;a lsÍu wmyiq 

h' tmßÈu mÍlaIKd;aulj wkdjrKh lr we;s mßÈ HCH nkaOk fldaKh 109'5° ùu 

o meyeÈ,s l< fkdyels h' 

mrudKqjl ldlaIsl uqyqïlrKh jgyd .ekSug my; oelafjk lreKq jeo.;a fõ'  

(i) yqfol,d mrudKqjlg uqyqïlrKh keue;s ixl,amh fhdokafka ke;' hï 

wKqjl we;s mrudKqjla u`.ska nkaOk iE§u úia;r lsÍug uqyqïlrKh fhdod 

.kq ,efí'  

(ii) fuys § yevfhka yd Yla;sfhka iudk fkdjk fjkia WmYla;s uÜgïj,g 

wh;a ldlaIsl folla wju jYfhka ñY% úh hq;= h' 

ksoiqka: s ldlaIslh iu. tu mrudKqfõ p ldlaIslhla fyda p ldlaIsl lsysmhla 

^3 la olajd& uqyqïlrKhg iyNd.s fõ' fï ksid uqyqï ldlaIslj,g msßisÿ 

wkkH;djla fkdue;' tneúka uqyqï ldlaIslj, yevh uqyqïlrKhg iyNd.s 

jk ldCIslj, yevhg jvd fjkia h' 

(iii) uqyqïlrKhg iyNd.s jQ mrudKql ldlaIsl .Kkg iudk uqyqï ldlaIsl 

ixLHdjla  m%;sM, f,i iEfoa' uqyqïlrKhg iyNd.s jk ldlaIslj, Yla;s 

uÜgï fjkia jqj o iEfok uqyqï ldlaIsl tlu Yla;s uÜgul msysghs. s yd p 
mrudKql ldlaIsl uqyqïlrKh ksid m%;sM, f,i iEÿKq uqyqï ldlaIsl 

yevfhka yd Yla;sfhka iudk h' tfy;a tajd ;s%udk wjldYfha ÈYdk; ù we;s 

wdldrfhka fjkia fõ.  
(iv) nkaOk we;sùu i|yd lsishï mrudKqjl uqyqï ldlaIslhla fjk;a mrudKqjlg 

wh;a uqyqï ldlaIslhla iu. fyda fjk;a mrudKqjl kquqyqï ldlaIslhla iu. 

w;sÉPdokh fõ (f¾Çh w;sÉPdokh)'  
 

uqyqïlrKh keue;s l%shdj,sh i;H jYfhka u isÿ jk fN!;sl l%shdj,shla fkdj 

ixl,amhla f,i bÈßm;a lrk wmQ¾j uk#l,ams; l%shdj,shls' fï uk(l,ams; ixl,amSh 

l%shdjg wkqj W;af;að; wjia:dfõ jQ ldnka mrudKqj wdY%s;j tlsfklg fjkia 

uqyqïlrK wjia:d ;=kla mj;shs' ldnka mrudKqj wdY%s; uqyqïlrKh my; idrxY lr 

olajd we;' 

(i) s ldlaIslh iu. p ldlaIsl ;=ku ñY% ùfuka sp3 
uqyqïldlaIsl y;rla iE§u 

(p;=ia;,Sh cHdñ;sh) 
(ii) s ldlaIslh iu. p ldlaIsl folla ñY% ùfuka sp2 

uqyqïldlaIsl ;=kla iE§u 

(;,Sh ;%sfldaKdldr cHdñ;sh) 
(iii) s ldlaIslh iu. p ldlaIsl tlla ñY% ùfuka sp uqyqïldlaIsl folla iE§u 

(f¾Çh cHdñ;sh) 
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sp2 
uqyqïlrKh 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

 

2.20 rEmh sp3, sp2 
yd sp uqyqïlrKh 

my; § we;s rEm igyfkka sp3, sp2 
yd sp uqyqï ldlaIslj, yevh yd s yd p ldlaIsl 

.=K m%;sY;h ixikaokh flf¾. 

 

2.21 rEmh sp3, sp2 yd sp uqyqï ldlaIsl ixikaokh 

(a) sp3 
uqyqï ldlaIslj, ÈYdk;sh 

uqyqï ldlaIsl p;=ia;,hla ;=< msysgd we;' ldlaaIsl wlaI w;r fldaKh 109
0
 28ʹ 

fõ'  

(b) sp2 
uqyqï ldlaIslj, ÈYdk;sh 

uqyqï ldlaIslj, wlaI ;=k tl u ;,hl msysgd we;' uqyqï ldlaaIslj, wlaI 

w;r fldaKh 120
0
ls' uqyqïlrKhg iyNd.s fkdjQ p ldlaIslh fuu ;,hg 

,ïnl fõ' 

(c) sp uqyqï ldlaIslj, ÈYdk;sh 

uqyqï ldlaIslj, wlaI fol u tl u ir, f¾Ldjl mj;S' uqyqï ldlaaIsl wlaI 

w;r fldaKh 180
0
ls' uqyqïlrKhg iyNd.s fkdjQ p ldlaIsl wlaI tlsfklg;a 

sp uqyqï ldlaIsl wlaIhg;a ,ïnlj we;' 

 sp3  uqyqï ldlaIsl sp2  uqyqï 
ldlaIsl 

  sp  uqyqï ldlaIsl 

 s ldlaIsl .=K 25% 33.3% 50% 

 p ldlaIsl .=K 75% 66.3% 50% 

sp uqyqïlrKh sp3 
uqyqïlrKh 

uqyqï ldlaIsl 

wËh 

ldlaIsl wËh 

kquqyqï p ldlaIsl 

sp uqyqï ldlaIsl 

 (a) 

(b) 

(c) 

kquqyqï p 
ldlaIsl 
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2.3.2 oaú;aj yd ;%s;aj nkaOk we;s ùu 

mrudKq folla w;r nkaOk folla we;s úg bka tla nkaOkhla   nkaOkhls' wfkla 

nkaOkh π  nkaOkhls' t;Ska ^CH2CH2& ys ldnka mrudKq w;r oaú;aj nkaOkh 

ks¾udKh jk wdldrh i,luq' 

uqyqï ldlaIsl folla w;r f¾Çh w;sÉPdokh u`.ska z Z nkaOkh iEfohs' z π Z nkaOk 

iE§ug uqyqï ldlaIsl Ndú; fkd fõ' π  nkaOkh iEfokafka uqyqïlrKhg ,la fkdjQ 

vïfn,dldr 2p ldlaIsl folla w;r jQ md¾Yaúl w;sÉPdokh u.sks'   

 
 
 
 
 
 
 
 
 
 
 
 

2.22 rEmh C2H4 wKqfõ p ldlAIsl yd sp2 
uqyqï ldlaIslj, msysàu 

 
p ldlaIsl wlaI tlsfklg iudka;r ksid vïfn,dldr p ldlAIsl fol tlsfkl iu. 

md¾Yaúl jYfhka w;sÉPdokh fõ' tfy;a p ldlaIsl wlaI iudka;r fkdjk úg § 

ldlaIsl w;sÉPdokh ùug we;s bvlv wvq fõ' uqyqï ldlaIsl wlaI tl u wlaIhla 

Tiafia msysgk ksid tajd w;r w;sÉPdokhg f¾Çh w;sÉPdokh hehs lshkq ,efí'   

 

 

 
 

 
  
 
 
 
 
 

 
 
 

 
2.23 rEmh C2H4 wKqfõ ldlaIslj, f¾Çh yd md¾Yaúl w;sÉPdokh 

 

 p ldlaIslj, wlaI tlsfklg iudka;r h 

tlu wlaIfha jQ uqyqï ldlaIsl fol 

tlu f¾Ldjla Tiafia msysgk wlaIh msysgk 

uqyqï ldlaIsl-f¾Çh w;sÉPdokh 

(a) 

f¾Çh 

w;sÉPdokh 

(b) 

md¾Yaúl 

w;sÉPdokh 

tlsfklg iudka;r wlaI we;s 2p ldlaIsl 

^md¾Yaúl w;sÉPdokh& 
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2.24 rEmh u.ska oaú;aj nkaOkfh ys nkaOk ldlaIsl ieliS we;s wdldrh ms<sn| jQ 

wdlD;sfhka .uH jk idudkH woyi ksrEmKh lrhs. 

 

 

 

 

 

 

 

 
2.24 rEmh σ nkaOk yd π nkaOk 

;%s;aj nkaOk ks¾udKh jk wdldrh wOHhkh ioyd ksoiqka f,i t;hskays ldnka 

mrudKq fol w;r jQ ;%s;aj nkaOkh ks¾udKh jk wdldrh i,luq' ldnka mrudKq 

fol w;r jQ ;s%;aj nkaOkfha ixhq;sh wkqj tla nkaOkhla   nkaOkhls' b;sß 

nkaOk fol" π  nkaOk folls' t;hska j, ¨úia jHqyh my; ±lafõ' 

H - C  C - H  

t;hskays tla ldnka mrudKqjla   nkaOk folla ^C-C yd C-H& ne.ska idohs' fï ksid 

ldnka mrudKq sp uqyqïlrKfha we;s w;r mrudKq foflys p ldlaIsl foflys wlaI 

tlsfklg iudka;r jk mßÈ msysghs' th my; 2'25 rEmfhka olajd we;' 

 

 

 

 

 

 

 

 

 py ldlaIsl wlaI fol iudka;rj msysghs. 

 pz ldlaIsl wlaI fol iudka;rj msysghs. 

 x wlaIh u; tlsfklg uqyqK,d we;s uqyqï sp ldlaIsl fol ldnka mrudKq fol w;r

  nkaOkhla idohs' 

2.25 rEmh t;hskays ldnka mrudKq foflys p ldlaIsl yd sp uqyqïldlaIsl 

wka;¾l%shd 

p ldlaIslj, md¾Yaúl w;sÉPdokh iy sp2 

uqyqï ldlaIsl j, f¾Çh w;sÉPdokh 

ldnka mrudKq w;r π nkaOk 

iE§ug iyNd.s jk p ldlaIsl 

ldnka mrudKq w;r σ nkaOk iE§ug iyNd.s 

jk sp ldlaIsl 

σ nkaOk ldlaIslh  π nkaOk ldlaIslh 
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tla   nkaOkhla iE§ug iyNd.s jk p ldlaIsl wlaI fol tlsfklg iudka;r w;r 

tu wlaIhka fojk   nkaOkh idok p ldlaIsl wlaIj,g ,ïnl fõ' ;%s;aj 

nkaOkfha jQ   ldlaIsl bf,lafg%dak jHdma;sh i|yd jQ uk#l,ams; ;, tlsfklg 

,ïnl fõ' 

 

2.3.3 iïm%hqla; jHQy  
we;eï wKq fyda whk fyda i|yd ¨úia jHQy .Kkla bÈßm;a l< yels wjia:d we;' 

tjeks wjia:dj, § tu tla tla ¨úia jHQyhka ys mrudKq iels,a, fyda mrudKq msysàï 

iudk w;r tajd “iïm%hqla; jHQy” ^Resonance structures& f,i ye|skafõ' nyq nkaOk 

^oaú;aj nkaOk yd ;%s;aj nkaOk& mj;sk úg§ mrudKq ieleiau (wKqfõ iels,a,) 
fjkia fkdlr tlsfklg fjkia ia:dk wdY%s;j   nkaOkh yd tlir bf,lafg%dak 

hq.,h mej;Sug we;s yelshdj fuhg fya;= fõ' ksoiqka f,ig NOଶ
ି  

whkh i|yd 

iïm%hqla; jHQy folla my; rEmh 2.26 mßÈ ±laúh yels h' tajdfha mrudKq ieleiau 

fjkia fkdù   nkaOk msysá ia:dk fjkia ù we;'  

 
 
  
 
 
                                                    (a)                                           (b) 

2.26 rEmh  NOଶ
ି   whkfha iïm%hqla; jHQy  

 

fuu NOଶ
ି  whkfha RK wdfrdamKh yd   nkaOk msysgk ia:dk fjkia ùu ksid 

iïm%hqla; jHQy folla bÈßm;a l< yelsh' fuu ^a& yd ^b& hk iïm%hqla; jHQy fol 

iudk fõ' tla jHQyhla wfkla jHQyfhka fjka lr y÷kd .; fkdyels h' tla 

iïm%hqla; jHQyhla u.ska wfkla iïm%hqla; jHQyh ks¾udKh jk wdldrh keñ B;, 

Ndú;fhka ^2'27 rEmh& úia;r flf¾' tlir bf,lafg%dak hq., fyda   nkaOk idod 

we;s bf,lafg%dak ixl%uKh ùu fmkaùug keñ B;,h Ndú; lrk w;r" bf,lafg%dak 

hq., ixl%uKh jQ ia:dkh B ysi u.ska ksrEmKh fõ' my; rEmh u`.ska NO2
-
 whkfha 

iïm%hqla; jHQy we;s ùu olajd we;'  

 

 
 
 

    (a)           (b) 
2.27 rEmh NOଶ

ି  whkfha iïm%hqla; jHQy mßj¾;kh 

 

iïm%hqla;;dfõ ,laIK 

(i)   iïm%hqla; jHQyhka (odhl;aj jHqy) iajNdjfha i;H jYfhka fkd mj;S' fuu 

jHqy igyka wKqj, i;H iajNdjh jgyd .ekSfï myiqj i|yd w|sk ,o 

uk#l,ams; jHQyhka fõ. tuksid wKq fyda whk j, i;Hh iajNdjh iïm%hqla; 

jHqyh uÕska  ksrEmKh  fõ  hehs i,lkq  ,efí' ' 
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(ii)  tl iudk iïm%hqla; jHqy we;s úg § iïm%hqla; uqyqfï nkaOk È. tl iudk 

fõ. ^Wod: NO2
-
 ys N-O nkaOk os. tl iudk fõ&. 

(iii)   iïm%hqla; uqyqug idfmalaIj wvq Yla;shla we;s neúka wfkla iïm%hqla; 

jHQyj,g jvd th ia:dhs;djfhka jeä h'  

(iv)  iudk iïm%hqla; jHQy iïm%hqla; uqyqu i`oyd iudk odhl;ajhla foa'  

(v)  tlsfklg wiudk jHQy uqyqug olajk odhl;ajh o wiudk jk w;r jvd u 

ia:dhs jHQyh jeä u odhl;ajhla fohs' 

úêu;a wdfrdamK  

úêu;a wdfrdamK (formal charge) hkq wKqjl fyda nyq mrudKql whkhl we;s 

mrudKqjla u; mj;sk uk#l,ams; wdfrdamKh fõ' fuu ixl,amh i,ld n,kqfha 

Yla;suh jYfhka jvd;a ia:dhsj mej;sh yels ¨úia jHQyh fidhd .ekSug h' 

idudkHfhka iEu mrudKqjla u; u we;s úêu;a wdfrdamKh Y+kH fyda Y+kHhg 

wdikak fõ kï th ia:dhs ¨úia jHqyhla f,i ie,fla'  

úêu;a wdfrdamKh (FC) .Kkh lsÍug my; mshjr Woõ fõ'   

FC =^mrudKqfõ ixhqc;d bf,lafg%dak .Kk&-[^nkaOk .Kk& + ^tlir hq.,j, bf,lafg%dak .Kk&] 
 

(i) ¨úia iQ;%hl" we;s mrudKqjl ldKav wxlhg iudk nkaOk .Kkla mj;S kï 

tys úêu;a wdfrdamKh Y+kHh fõ'  

(ii) úêu;a wdfrdamK ish,a, tl;= lr tys w.h fidhd.kak. 
(a) wKqjl úêu;a wdfrdamKj, tl;=j Y+kH fõ. 
(b) nyq mrudKql whkhl" úêu;a wdfrdamKj, tl;=j whkfha 

wdfrdamKhg iudk fõ'  

Wod #    

       

   
 

NH3 ys N mrudKqjg nkaOk 3la yd nkaOk i|yd yjqf,a ;nd fkd.;a bf,lafg%dak 2la 

we;'   

NH3ys N mrudKqj i`oyd  

FC = ^mrudKqfõ tlir bf,lafg%dak .Kk& - [^nkaOk .Kk& + ^nkaOk i|yd yjq,a fkdjQ bf,lafg%dak  .Kk&] 
 

      =  5  -  (3 + 2)   =  0 
wefudakshd ys N mrudKqfõ úêu;a wdfrdamKh Y=kH fõ'  

NH3 ys H mrudKqj i`oyd 

FC = ^mrudKqfõ ixhqc;d bf,lafg%dak .Kk& -[^nkaOk .Kk& + ^nkaOk i`oyd yjqf,a ;nd fkd.;a bf,lafg%dak .Kk&] 
 

   =  1 – (1 + 0)  =  0 
wefudakshd ys H mrudKqfõ úêu;a wdfrdamKh Y+kH fõ' 
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NH3 ys N yd H mrudKqj, úêu;a wdfrdamK Y+kH ksid wKqfõ iuia: wdfrdamKho 

Y+kHh' 

wefudakshï whkfha jQ N mrudKqj nkaOk 4 la idod we;s w;r yjq,a fkdjQ 

bf,lafg%dak N mrudKqj u; ke;. tuksid wefudakshï whkfha jQ N mrudKqj u; 

úêu;a wdfrdamKh +1 ls. tys ieu H mrudKqjlu úêu;a wdfrdamKh Y+kH fõ' 

tneúka NHସ
ା whkfha úêu;a wdfrdamK j, tl;=j +1 jk w;r th whkfha 

wdfrdamKh fõ' 

(i) wKqjl fyda whkhl jvd;a u iqÿiq ¨úia jHQyh jkafka ieu mrudKqjla u; u 

úêu;a wdfrdamKh Y+kH fyda Y+kHhg <`.d j we;s wjia:djhs'  

(ii) RK úêu;a wdfrdamK jeämqr u mj;skqfha jeä úoHq;a-RK;djhla we;s 

uQ,øjH u; fõ'  

(iii) hï ¨úia  jHQyhl hdno mrudKqj, tlu j¾.fha úêu;a wdfrdamKhla we;akï 

ia:dhs fkdfõ' tu ksid ksjerÈ ksrEmKhla fkd fõ' 

 

wm oeka khsfg%dis,a laf,darhsâj, (NOCl), ¨úia jHQy lSmhla iy tajdfha úêu;a 

wdfrdamK ks¾Kh lrk whqre i,luq' tys Cl mrudKqj yd O mrudKqj N mrudKqjg 

ne`§ we;' úêu;a wdfrdamK iudk fkdjk wIagl kshuhg wkql+, jk ¨úia jHQy 

folla jkafka"  

   
(a)                 (b)    

 

Cl i`oyd" FC  =  7 - (2 + 4)      = + 1  Cl i`oyd" FC  =  7 - (1 + 6)    = 0  
N i`oyd" FC   =  5 - (3 + 2)     = 0    N i`oyd" FC   =  5 - (3 + 2)    = 0 
O i`oyd" FC   =  6 - (1 + 6)     = - 1   O i`oyd" FC   =  6 - (2 + 4)    = 0 
 

fuu ¨úia jHQy folu wIagl kshuh imqrk f,ig bf,lafg%dak jHdma; ù we;. kuq;a  

(b) jHQyh Yla;suh jYfhka jvd;a ia:dhs jkqfha tys iEu mrudKqjlu  úêu;a 

wdfrdamKh Y=kH ùu ksidh. 
 

iïm%hqla; jHQyj, idfmalaI ia:dhs;dj fm/hSu i`oyd kS;s 

(i) jvd;a ia:dhs iïm%hqla; jHQyhg wvq u úêu;a wdfrdamK fjka ùula we;. tfiau 

tys jeä iyixhqc nkaOk .Kkla mj;sk w;r" th iïm%hqla; uqyqug jeä 

odhl;ajhla fohs' nkaOk .Kk Wmßu lr .ekSu;a wIagl kshuh ;Dma; lr 

.ekSu;a l< hq;=h. 
(ii) hdno mrudKqj, iudk j¾.fha úêu;a wdfrdamK we;s jHQy idfmalaIj wia:dhs 

fõ'  

(iii) hdno mrudKq u; m%;súreoaO úêu;a wdfrdamK we;s úg" úoHq;a-Ok mrudKq u; 

Ok wdfrdamK ;eìh hq;= jk w;r" úoHq;a-RK mrudKq u; RK wdfrdamK 

;eìh hq;= h'  

(iv) O, F jeks by< úoHq;a RK;djla we;s mrudKq u;g Ok wdfrdamk ,eîu 

wia:dhs fõ' 
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khsfÜ%Ü whkfha (NOଷ
ି) iïm%hqla; jHQy we;s ùu my; 2.28 rEmfha olajd we;'  

 
 
 
 

 
 
 

2.28 rEmh NOଷ
ି whkfha iïm%hqla; jHQy mßj¾;kh 

 

iïm%hqla; jHQy tl iudk fõ' tu ksid tajdfha ia:dhs;dj o tl iudk fõ' tneúka 

iïm%hqla; uqyqu i|yd tajdfha odhl;ajh tlu fõ' 

N2Oys iïm%hqla; jHQy my; olajd we;' tajd ish,a,u wIagl kshuh imqrd we;' 

 

  

   

 

 

 
       

2.29  rEmh  N2O ys iïm%hqla; jHQy  

flfia fj;;a úêu;a wdfrdamK ixl,amh wkqj  fuys iïm%hqla; jHQy j, ia:dhs;dj 

tl iudk fkd fõ' § we;s (iii) kS;shg wkqj (b) jHQyh iïm%hqla;  uqyqug wvq u 

odhl;ajhla ,nd foa' (b) g idfmalaIj (a) yd (c) jHQy ia:dhs fõ' tuksid  tu jHqy 

iïm%hqla; uqyqu  flfrys  jeä  odhl;ajhla  imhhs' 

ldnfkaÜ whkfha (COଷ
ଶି) iïm%hqla; jHQyh yd tu jHQy we;s ùu my; 2'30 rEmfhka 

meyeos,s flf¾. 
 
 
 
 

  
 

 
2.30 rEmh COଷ

ଶି whkfha tla iïm%hqla; jHQyhla u.ska wfkla jHQyh 

we;sjk whqre 

(a)              (b)                (c) 

 (a)                                           (b)                                               (c) 
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ldnfkaÜ whkfha (COଷ
ଶି) iïm%hqla; jHQy my; olajd we;' 

 
 
   
 
 
 

2.31 rEmh COଷ
ଶି whkfha iïm%hqla; jHQy  

 
iïm%hqla; uqyqu úia;r lsÍug ldnfkaÜ whkfha iïm%hqla; jHQy Ndú;d l, yelsh. 
ldnfkaÜ whkfha iïm%hqla; jHQy ie,l+ úg ieu Tlaiscka mrudKqjla wdY%s;j wju 

jYfhka tlir hq., folla ieu úg u mj;S. tfy;a iïm%hqla; jHQy iE§fï §   

nkaOkfha msysàu fjkia jk neúka ;=ka jeks tlir hq., Tlaiscka mrudKq u; 

msysàug fyda fkdmsysàug yels h.   nkaOk msysgk wjia:dj fjkia jk ksid tu   

nkaOk bf,lafg%dak j,dj C-O nkaOk ;=k mqrd u jHdma; ù úia:dk.; bf,lafg%dak 

j,djla f,i we;ehs i,lkq ,efí' COଷ
ଶି  whkfhys iïm%hqla; uqyqu 2.32 rEmfha 

oelafõ. lv bß u.ska fuu úia:dk.; bf,lafg%dak j,dj olajd we;' i;H jHqyh 

iïm%hqla; jHqy ;=fkysu ,laIKj, tl;=jla jk neúka COଷ
ଶି whkfha ish`tu nkaOk 

È.ska iudkh' 
 

 
 
 
 
 

 
 

2.32 rEmh    (a) wdfrdamK iys;j COଷ
ଶି  whkfha iïm%hqla; jHqyh (b)  

m¾hka; mrudKq u; wdfrdamK fkdolajk ,o COଷ
ଶି 

whkfhys iïm%hqla; jHqyh  

 

by;  olajk ,o tla tla  mrudKqj  u;  wdfrdamK  i, l=Kq  lrk  ,o  iïmhqla; 

uqyqu j,x.=  jkafka  uqyqu  ,nd.ekSu i|yd  wÈk  ,o  ish¨  iïm%hqla;  jHqy tl  

iudk  jk  úg mu‚ ^Wod( O3, NOଷ
ି, COଷ

ଶି, NOଶ
ି jeks& flfia  jqjo wiuñ;sl  wKq$ 

whk  (Wod( N2O, SଶOଷ
ଶି) i|yd  by;  wdldrfha  ksrEmkhla  j,x.= fkdfõ' 

 
´fidaka wKqj" iïm%hqla; jHQy folla u`.ska my; mßÈ ksrEmKh l< yels h'  

 
 
 
 
 

2.33 rEmh O3 ys iïm%hqla; jHqy 

   (a)                                                           (b)             
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O3 wKqfõ flakaøSh Tlaiscka mrudKqj b;sß Tlaiscka mrudKq fol iu`. idok 

nkaOk foflys È. tl iudk jk w;r" O3 wKqj by; jHQy foflys iïm%hqla; 

uqyqula f,i i,lkq ,efí' O3 ys fuu iïm%hqla; uqyqu my; oelafjk mßÈ ksrEmKh 

flf¾'  

 
 

 
 

 
 

2.34 rEmh (a) wdfrdamK iys;j O3 wKqfõ iïm%hqla; jHqyh (b)  tla tla  

mrudKqj u; wdfrdamK fkdolajk ,o iïm%hqla; jHqyh 
 

fufiau NOଷ
ି yd NOଶ

ି ys  iïm%hqla;  jHqy  2'35 yd 2'36 hk  rEmigykaj, ms<sfj,ska 

olajd we;' 

 

 

 

 

 

 

 

2.35 rEmh ^a&wdfrdamK  i,l=Kq l, NOଷ
ି  ys iïm%hqla; uqyqu             

^b& m¾hka;$ udOH mrudKq u; wdfrdamK i,l=Kq fkdl< 

iïm%hqla;  jHqyh 

 

 

 

 

 

 

 

2.36 rEmh ^a& wdfrdamK i,l=Kq l, NOଶ
ି  ys iïm%hqla; uqyqu             

^b& m¾hka;$ udOH mrudKq u; wdfrdamK i,l=Kq fkdl< 

iïm%hqla;  jHqyh 

 

2.3.4 wKqj, O%eùh;dj i|yd úoHq;a-iDK;d yd cHdñ;sfha n,mEu 

nkaOk idok mrudKq foflys úoHq;a-RK;d fjki úYd, kï tu nkaOk 

bf,lafg%dak j,dj O%eùlrKh ù we;ehs i,lkq ,efí' nkaOk O%eùh úg § iyixhqc 

nkaOkh idod we;s bf,lafg%dak jeämqr .ejfikafka úoHq;a-RK;dj jeä mrudKqj 

wdY%s;j h' nkaOkhla O%eùh jkqfha tu mrudKq fol w;r we;s úoHq;a-RK;d fjki 

ksid h' úoHq;a-RK;d fjki jeä ;rug O%eùh;dj jeä fõ' tfy;a iuia; wKqj 

O%eùh ùu flfrys tu wKqfõ cHdñ;sh u.ska o n,mEula we;s fõ' ksoiqka f,i, C=O 
nkaOkh O%eùh jqj;a CO2 wKqj ks¾O%eùh fõ' thg fya;=j CO2 wKqj iuñ;sl ùu yd 

        (a)                                              (b)                                            

_ 

     (a)                                                 (b)                                            

_ 

     (a)                                               (b)                      
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oaúO%ej >Q¾Kfha úYd,;ajh (µ) = O%ejhl wdfrdamKh (δ ) × nkaOk È. 

(r)

f¾Çh ùuhs' tfia u C-Cl nkaOkh O%eùh jqj;a CCl4 ks¾O%eùh wKqjls' thg fya;=j 
CCl4 ys iuia: iuñ;sh yd p;=ia;,Sh ùuhs' tlu uQ,øjHfha oaúmrudKql wKq ^Wod (- 

Cl2, O2, N2& ir, ks¾O%eùh wKq i|yd WodyrK fõ' uq¿ukskau ks¾O%eùh .=K we;s iy 

ixhqc nkaOk i|yd WodyrK f,ig fï Cl2, O2 yd N2 jeks wKq j, nkaOk oelaúh 

yels h. 
 
 

 
 
 

2.37 rEmh CCl4 iy CO2 wKq  

 

2.3.5 oaúO%ej >Q¾Kh 

fï ixl,amh f;areï .ekSu i`oyd tla ;ks nkaOkhla we;s H-Cl i,luq' O%eùh 

wKqjl tla wka;hl RK O%ejh ks¾udKh fõ' Bg idfmalaIj m%;súreoaO wka;hl Ok 

O%ejh ks¾udKh fõ' fï wkqj HCl wKqfõ RK O%ejh Cl u; o Ok O%ejh H mrudKqj 

u; o msysghs' iïuq;shla f,i O%eùh nkaOk my; oelafjk mßÈ igyka flf¾' 

 
                                                                                            δ+H      Cl δ-

 

 

oaúO%ejh zz     ZZ f,i ixfla;j;a flfrk w;r" B ysi RK O%ejh foig fhduq 

jk mßÈ i,l=Kq flf¾' 
  δ+H      Cl δ-

 

 

Wod: 

 

 

 

 

wKqjl ks;H oaúO%ejhla we;s úg tla tla O%ejfha m%;súreoaO wdfrdamK úYd,;ajhka 

iudk ksid iuia; wKqj úoHq;a jYfhka  WodiSk fõ' tla O%ejhl wdfrdamKh;a tu 

O%ej fol w;r mr;rhla w;r .=‚;h u.ska oaúO%ej >Q¾Kh .Kkh flf¾' ksoiqkla 

f,i HCl wKqj ie,l+ úg § tys nkaOk bf,lafg%dakj, wiudldr jHdma;sh ksid tla 

O%ejhla H  mrudKqj wdY%s;j o wfkla O%ejh Cl  mrudKqj wdY%s;j o we;. HCl wKqfõ 

oaúO%ej >Q¾Kh my; mßÈ .Kkh l< yels h' 

 

 

 

 
fuu  iñlrKfha δ ys tall l+f,daï ^C& jk  w;r r ys tall óg¾ ^m& jk neúka  

oaúO%ej >Q¾Kfha tall Cm fõ' 
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wKqj, oaúO%ej >Q¾Kh ^thg  úYd,;ajhla  yd  ÈYdjla  we;s neúka ffoYsl rdYshla 

fõ&. idudkHfhka m%ldY lrkafka fvnhs ^Debye& hk tallfhks' D uÕska th 

ixfla;j;a flf¾' 1D = 3.34 × 10ିଷ  Cm 
 

uQ,øjH mrudKqjl úoHq;a-RK;dj u.ska bf,lafg%dak tu mrudKqj foig wdl¾IKh 

ùfï yelshdj úia;r lrk neúka úoHq;a-RK;d fjki u.ska whksl .=K m%;sY;h 

.Kkh lsÍug yels wdlD;Ska we;' oaúO%ej >Q¾K f;dr;=re yd nkaOk È. mokï 

lr.ksñka whksl .=K m%;sY;h .Kkh l< yelsh. tfy;a tajd mÍlaIKd;aul 

f;dr;=re weiqfrka ;yjqre úh hq;= h' fjkia uQ,øjH folla w;r nkaOkh Y=oaO f,i 

u iyixhqc fkd fõ. tys hï m%;sY;hl whksl .=K mj;S.  
 
2.3.6 úoHq;a RK;djfha úYd,;ajh flfrys n,mdk idOl 

hï uQ,øjHhl úoHq;a-iDK;dj ksh;hla  hehs Wml,amkh l,;a" uQ,øjHfha mßirh 

u; ;rula ÿrg fjkia fõ' úoHq;a - RK;dj flfrys n,mdk jeo.;a idOl y;rla 

my; ±lafõ' 

 uqyqïlrKh 

s ,laIK jeä jQ úg" úoHq;a - RK;dj jeäfõ' C j, úoHq;a - RK;dj    

C(sp3) < C (sp2) < C (sp) tu ksid  CH4, C2H4  iy C2H2  hk wKqj, C 

mrudKq fõ' úoHq;a - iDK;dj my; wdldrhg jeäfõ' CH4 < C2H4 < C2H2 

 wdfrdamKh 

Wod (- N j, úoHq;a - iDK;dj (NH2
- < NH3 < NH4

+
  ish`M N  mrudKq sp3

 

uqyqlrKh  ,nd f.k we;' N- < N < N+
 úoHq;a-iDK;dj fjkia jk wdldrh 

by; ±lafõ' mrudKqfõ Ok wdfrdamK jeä jk úg tys úoHq;a - RK;dj 

WodiSk  mrudKqjlg jvd jeäfõ' ;j o iDk wfrdams; whkhl  úoHq;a - 

RK;dj g jvd WodiSk mrudKqjl úoHq;a - RK;dj jeäfõ' 

 TlaislrK wxlh 

H2S, SO3
2- 

iy SO4
2
 hk m%fNaoj, S mrudKqfõ uqyqïlrKh sp3

 fõ' S 

mrudKqfõ wfrdamKh Y=kHh' oS we;s wKqj, uqyqïlrKh iy wfrdamKh tlu 

fõ' tu ksid § we;s m%fNaoj, S j, úoHq;a - iDK;dj tla tla m%fNaofha we;s S 

j, TlaislrK wxlh u; r`od  mj;s' H2S, SO3
2-
 iy SO4

2-
 hk m%fNaoj, S j,  

TlaislrK wxl ms<sfj<ska -2, +4 iy +6 fõ' tu ksid S j, úoHq;a - iDK;dj 

H2S < SO3
2- < SO4

2- 
wdldrhg úp,kh fõ' 

 wKqfõ i,ld n,k mrudKqjlg iïnkaO wfkl=;a mrudKqj, iajNdjh 

Wod (- CF4 j, C j, úoHq;a - iDK;dj CCl4 j,g jvd úYd,h' *af,daßkaj, 

by< úoHq;a - RK;dj ksid C mrudKqj *af,dßka mrudKq y;rlg iïnkaO ù 

mej;Su laf,daßka mrudKq  y;rlg iïnkaO j mj;skjdg jvd by< 

Ok;djhlska hqla; h' fuh *af,daßkaj,g iïnkaO j mj;sk ldnkaj,g by< 

úoHq;a - RK;djla we;s lrhs' 
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by; kS;s fh§fï §" úúO wKqj, wvx.= uQ,øjH mrudKqj ie,lsfï §" mrudKqfõ 

wfrdamKhg jvd uqyqïlrKhg m%uqL;ajh fokq ,efí' uqyqïlrKh iudk kï" 

mrudKqfõ wdrdamKhg m%uqL;ajh  fokq ,efí'  WodyrKhla jYfhka NH3 yd NH4
+
 ys 

khsg%ckaj, uqyqïlrKh tlg fõ' tneúka fuu m%fNao foflys khsg%cka mrudKqfõ 

úoHq;a - RK;djh ;SrKh lrkq ,nkafka wfrdamKh u.sks' NH3 j, khsg%cka 

mrudKqj WodiSk jk w;r" NH4
+
 ys khsg%cka mrudKqj Ok wfrdams; neúka NH4

+
 ys 

khsg%cka mrudKqj jvd;a úoHq;a iDK fõ' 

tfia u uqyqïlrKh yd wfrdamKh tlg fõ kï" túg TlaislrK wxlh ie,ls,a,g 

.; yels fõ' WodyrKhla jYfhka CH3F yd CH4 j, uqyïlrKh iy wfrdamKh tlu 

fõ' CH3F ys ldnkaj, TlaislrK wxlh -2 jk w;r" CH4 ys -4 fõ' tneúka úoHq;a - 

RK;djh TlaislrK wxlh mokï lrf.k ks¾Kh l< yels h' by< TlaislrK 

wxlhla we;s CH3F ys ldnkaj, úoHq;a - RK;djh" CH4 j,g jvd jeäfõ" 

uqyqïlrKh wfrdamKh yd TlaislrK wxlh tlu jk úg" wfkl=;a mrudKqj, 

n,mEu ie,lsh hq;= hs' WodyrKhla jYfhka CHCl3 yd CHF3 j, ldnka mrudKqfõ 

úoHq;a - RK;djh ldnka mrudKqjg iïnkaO ù we;s mrudKqj, úoHq;a - RK;dj 

ixikaokh l< yels h' ta wkqj" CHF3  ys ldnka mrudKqj CHCl3 j,g jvd úoHq;a 

RK fõ'   

2.4 whksl nkaOk$ whksl wka;¾ l%shd 

Ok yd RK whk w;r yg.kakd iaÓ;s úoHq;a wdl¾IK n, fya;=fjka whksl nkaOk 

iEfoa' fuu Ok yd RK whk >k ^iaMál& wjia:dfõ § tla;rd rgdjlg weisÍ we;' 

th “±,sia jHQyhla” f,i ye|skafõ' ieu Ok whkhla jgd RK whk o ieu RK 

whkhla jgd Ok whk o jk mßÈ lsishï rgdjlg whk weisÍ we;' ksoiqka f,i 

NaCl ±,sfiys Na+
 whkh jgd Cl- 

whk yhla o Cl- 
whkh jgd Na+

 whk yhla o jk 

mßÈ ±,sia jHQyh ieliS we;'  

 

 

 
 
 
 
 
 
 
 

2.38 rEmh  NaCl ys ±,sia jHQyh 

 
whksl oe,sfia we;s l=vd whkh legdhkh jk w;r" tys bf,lafg%dak j,dj kHIaáhg 

;Èka ne`oS mj;S' whksl oe,sfia we;s úYd, whkh wekdhkh jk neúka legdhkhg 

idfmalaIj tys ndysr bf,lafg%dak kHIaáhg ,sys,aj ne`oS we;' ndysr úoHq;a lafIa;%hla 

u`.ska wekdhkfha bf,lafg%dak j,dfõ yevh myiqfjka fjkia fõ' legdhkfha iaÓ;s 

úoHq;a wdl¾IKh u`.ska úYd, wekdhkhl bf,lafg%dak j,dfõ yevh b;d myiqfjka 

fjkia fõ' legdhkfha lafIa;% m%n,;dj ksid wekdhkfha bf,lafg%dak j,dj ta fj;g 
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weo .kS. wekdhkhl bf,lafg%dak j,dj weo .ekSug legdhkhlg we;s yelshdj 

O%eùldrl n,h f,i ye`oskafõ' legdhkh" wekdhkh fj; wdikak ùfï oS tys lafIa;% 

m%n,;dj ksid wekdhkfha bf,lafg%dak j,dj f.da,dldr yevfha fjkia ùug we;s 

yelshdj O%ejKYS,;dj f,i ye`Èkafõ'  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

legdhkfha úYd,;ajh jeäfõ. 
O%eùldrl n,h wvq fõ. 

 

legdhkfha O%eùlrK n,h m%N, jkafka th l=vd jk úg yd wdfrdamKh jeä jk 

úgh. 

 

O%eùlrKhla fkdue;'  

 

RK whk 

O%eùlrKh ù we;. 

iu mrudKql m%fNaoj,: legdhkfha wdfrdamKh jeä fõ. 
   legdhkfha úYd,;ajh wvq fõ. 

      wdfrdamK >k;ajh jeä fõ. 
      O%eùldrl n,h jeä fõ. 

      Li+        Na+                    K+           Rb+                                Cs+ 

  +1                                     +2                                  +3 
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nkaOkhl whksl ,laIK yd iyixhqc ,laIK mj;sk m%udKh O%eùlrKh 

^legdhkfha O%eùldrl n,h iy wekdhkfha O%ejKYS,;dj& u; r`od mj;S'  

 legdhkfha m%udKh l=vd jk úg yd wdfrdamKh jeä jk úg  

 wekdhkfha m%udKh úYd, jk úg yd wdfrdamKh jeä jk úg O%eùlrKh 

jeä fõ' 

 

 

 

 

 

 

 
 
 

-1       -2            -3 

F-                                    Cl-                                     Br-                                            I- 

wekdhkfha úYd,;ajh jeäfõ. 
O%ejKYS,;dj jeä fõ. 
 

iu mrudKql m%fNaoj,: wekdhkfha wdfrdamKh jeä fõ. 
   wekdhkfha úYd,;ajh jeä fõ. 
   O%ejKYS,;dj jeä fõ. 

O%eùlrKh jeä jk ksid whksl ,laIK wvq fõ. 
iyixhqc ,laIK jeä fõ. 
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2.5 f,dayl nkaOk 

idudkHfhka whksl ixfhda.j,g idfmalaIj, ir, iyixhqc nkaOk we;s l=vd wKq 

j,g we;af;a my< øjdxlhls' whksl ixfhda. >k wjia:dfõ § úoHq;h ikakhkh 

fkdl< o øj wjia:dfõ §  ^ú,hkh jQ& ip, whk fya;=fjka úoHq;h ikakhkh 

lrhs. f,dayj, øjdxl mq`M,a mrdihl jHdma; ù we;s w;r" >k yd øj wjia:dfõ we;s 

f,day b;d fyd`Èka úoHq;h yd ;dmh ikakhkh lrhs' riÈhj, (Hg) øjdxlh -39°C 

jk w;r, gka.aiagkaj, (W) øjdxlh 3410 °C ;rï b;d by< w.hla .kS' kHIaál 

m%;sl%shdldrl yS § øj fidaähï YS;ldrlhla f,i Ndú; lrkafka øj fidaähï j, 

;dm ikakdhl .=K mj;sk ksid h' whksl yd iy ixhqc ixfhda. yd ii|k úg§ 

f,day i;= fuu fjkialï meyeÈ,s lsÍu ms‚i iyixhqc nkaOk wdlD;sh fyda whksl 

nkaOk wdlD;sh iu;a fkd fõ' 

jdhqj, yeisÍu ms<sn`o pd,l wdlD;sh mokï lr .ksñka fmda,a ld,a ¨âú.a ârEâ yd 

fykaä%la f,dafrkaaia úiska f,dayl nkaOk wdlD;sh ks¾udKh lrk ,§' ârEâ yd   

f,dafrkaaia wdlD;sh wkqj f,day mrudKq" tajdfha ixhqc;d ljp bf,lafg%dak f,dayl 

nkaOk iE§ug m%odkh lrñka Ok whk njg m;a fõ' mrudKq b;d úYd, m%udKhlska 

ixhqc;d ljp bf,lafg%dak b;d úYd, ixLHdjla wvx.= bf,lafg%dak j,djla ks¾udKh 

fõ' fuu bf,lafg%dak j,dj u`.ska" tu Ok whk w;r úl¾IK n, ue~ mj;ajñka 

tajd hï ±,sia jHQyhla ;=< ia:dhS j mj;ajd .kq ,efí' bf,lafg%dak j,dj ;=, ±,sia 

jHqyfha iuia: ieleiau wka;¾.; jQ Ok whk (legdhkh) yd bf,lafg%dak j,dj 

w;r jQ iaÒ;s úoaHQ;a wdl¾Yk n,h f,dayl nkaOkh f,i ye`Èkaúh yelsh' Ok whk 

w;súYd, m%udKhlska iukaú; jQ ±,si ia:dhs jk mßÈ ip, bf,lafg%dak j,dj iuia; 

±,si mqrd wkjr;j p,kh fõ. f,dayl nkaOkhl m%n,;dj uQ,sl jYfhka idOl 

;=kla u; r`od mj;S' 

 f,dayl nkaOkh ks¾udKh ùug mrudKqjlska imhk bf,lafg%dak .Kk 

ksoiqka f,ig ie,l+ úg § fidaähï mrudKqjlska tys ixhqc;d ljpfha tla 

bf,lafg%dakhla we;s ksid tla bf,lafg%dakhla o ta mßÈ ue.akSishï mrudKqjlska 

bf,lafg%dak folla o hkdÈ jYfhka mrudKqjlska imhk bf,lafg%dak .Kk jeä j;a 

u f,dayl nkaOk m%n,;dj jeä fõ' 

 whksl wrh 

Ok whk úYd, j;a u f,dayl nkaOkfha bf,lafg%dak >k;ajh wvq ù" f,dayl nkaOk 

m%n,;dj h wvq fõ' 

 whksl iajNdjh 

ixhqc;d ljp bf,lafg%dak fld;rï ÿrlg f,dayl nkaOk i`oyd odhl;ajhla imh;a 

o hkak ñka woyia flf¾' ksoiqkla f,i fidaähï mrudKqj tys ixhqc;d ljp 

bf,lafg%dak uq`Mukska u f,dayl nkaOk i`oyd ksoyia lrhs' kuq;a whkslrK Yla;sh 

jeä j;a u f,dayl nkaOk i`oyd tu bf,lafg%dak ksoyia lsÍfï m%jK;dj wvq fõ. 
laIdÍh f,day yd laIdÍh mdxY= f,day flfrys fï idOlfha n,mEula fkdue;s ;rï h' 

tfy;a wka;ßl uQ,øjHj, § fï idOlfha n,mEu ie,lsh hq;= h. 
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2.6 oaú;Shsl wka;¾ l%shd 

wKq w;r  mj;sk iEu j¾.hlu wka;¾l%shd" oaú;sl wka;¾l%shd f,i  yeÈkafõ' fïjd 

fmdÿfõ jekav’jd,a wka;¾l%shd f,i o yeÈkafõ' wka;¾-wKql n, j¾. mylg fjka 

l< yel'  

 whk-oaúO%ej wka;¾l%shd 

 oaúO%ej-oaúO%ej wka;¾ l%shd yd yhsv%cka nkaOk  

 whk-fm%aß; oaúO%ej wka;¾l%shd 

 oaúO%ej-fm%aß; oaúO%ej wka;¾l%shd 

 wmlsrK n, ^,kavka n,) 
 

jekav’jd,aia n, hkq wKql m%fNao w;r fyda tlu wKqjl ldKav w;r l%shd;aul jk 

wdl¾IK fyda úl¾IK n,hs. oaúO%ej-oaúO%ej wka;¾l%shd, oaúO%ej-fm%aß; oaúO%ej 

wka;¾l%shd yd ,kavka wmlsrK n, Bg we;=<;a h. 
 
 
whk-oaúO%ej wka;¾ l%shd 

c,h ;=< NaCl jeks whksl ,jK Èh jkqfha tys we;s Ok whk yd Rk whk c, 

wKq iu`. we;s lr .kakd oaú;Shsl wka;¾l%shd ksid h' whksl ixfhda. j, Ok whk 

^NaCl ys Na+ whk& iu`. O%eú; wKqfõ RK O%ejh δ- (H2O ys O mrudKqj)wka;¾l%shd 

lrhs' RK whk iu`. O%eú; wKqfõ ^c,fha& δ+ O%ej wka;¾l%shd lrhs' fï wka;¾l%shd 

whk-oaúO%ej wka;¾ l%shd f,ig kï lr we;' c,Sh NaCl ødjKhl jQ Na+
whk yd Cl- 

whk c, wKqj,ska jg ù ødjK wjia:dfõ ia:dhsj mj;skafka fï whk-oaúO%ej nkaOk 

ksid h' 

 
 
 
 
 
 

2.39 rEmh NaCl whk yd H2O w;r whk-oaúO%ej wka;¾l%shd  

 
oaúO%ej-oaúO%ej wka;¾ l%shd 

hï wKqjl iaÓr oaúO%ejhla we;akï" tjeks wKq w;r jQ wka;¾l%shd oaúO%ej-oaúO%ej 

wka;¾ l%shd fõ' my; 2.40 rEmh u`.ska myiqfjka th jgyd .ekSug yels h' fï 

wdl¾IK m%n,;dj 0'5 - 15 kJ mol-1
 ;rï mrdihl me;sÍ we;'  

 

 
 
 

2.40 rEmh oaúO%ej-oaúO%ej wka;¾ l%shd 
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O%eú; wKqjl δ+ f,i wdfrdams; O%ejh yd wfkla O%eú; wKqfõ δ- O%ejh wdY%s; 

wdl¾IK oaúO%ej-oaúO%ej wka;¾l%shd f,i ye¢kaúh yels h' ksoiqka f,i 

f*daue,aäyhsâ wKq w;r jQ wka;¾l%shd ±laúh yels h'  

 

 

 
 

2.41 rEmh f*daue,aäyhsâys oaúO%ej-oaúO%ej wka;¾ l%shd  

 
yhsv%cka nkaOk 

yhsv%cka nkaOk, oaúO%ej-oaúO%ej wka;¾ l%shd iajrEmhla jk w;r iuyr yhsv%cka 

nkaOk wfkla oaúO%ej-oaúO%ej wka;¾l%shdj,g jvd (0.5 – 1.5 kJ mol-1) m%n, fõ' 

fndfyda úg yhsv%cka nkaOkj, Yla;sh 4 – 40 kJ mol-1
 jQ mrdihl me;sÍ we;' 

yhsv%cka mrudKqj N,O fyda F mrudKqjlg ne£ we;s úg tu H u; f.dvke.S we;s 

Nd.sl Ok wdfrdamKh (δ+) wfkl=;a mrudKq iu. H mrudKqj ne|S we;s wjia:djkag 

idfmalaI j úYd, h' fuhg fya;=j H yd fuu mrudKq ^N,O,F& w;r jQ úoHq;a-RK;d 

fjki idfmalaIj by< ùu h' H mrudKqj idfmalaIj l=vd ksid ta wdY%s; wdxYsl Ok 

wdfrdamKhla we;s úg oS mj;sk iaÓ;s úoHq;a lafIa;% ;Sj%;dj o idfmalaIj by< h' 

fuf,i δ+ f,i O%eú; H mrudKq iu`., δ- f,i O%eú; N,O fyda F mrudKq wdY%s; 

wka;¾l%shdj yhsv%cka nkaOk f,i ye|skafõ. fufia δ- f,i wdfrdams; N,O fyda F 
mrudKqjla H mrudKqjla iu`. ne£ ;sîu w;HjYH fkdjk w;r" th fjk;a 

mrudKqjla jqj o úh yels h. 

(Wod: CHCl3 ys H mrudKqj yd weisfgdaka ys O mrudKqj w;r jQ yhsv%cka nkaOk) 
 
  
 
 
 
 
 
 

     2.42 rEmh c,fha we;s  yhsv%cka nkaOk 

by; rEmfha oelafjk mrsos tla c, wKqjla ;j;a c, wKq iuÕ yhsv%cka nkaOk uÕska 

ne|S we;. icd;Sh wKq w;r yhsv%cka nkaOk we;s wjia:d i|yd øj NH3 yd H2O 

ksoiqka h'  

c,h jeks wKql øjHhkaf.a yeisÍu yd .=Kdx. O%eúh;d wdlD;sh iu. .<md .; yels 

h. whsia ys >k;ajh c,fha >k;ajhg jvd 9%la muK wvq ksid whsia c,h u; md fõ. 
isis,a lsÍfï § c,fha ;dmc Yla;sh bj;a jk ksid wKqj, pd,l Yla;sh wvq ùfuka 
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0°C § c,h whsia njg m;a fõ. c,h 0°C f;la isis,a lsrSfï § c, wKqj, pd,l 

Yla;sh wvqfj;au c, wKqjla jgd we;s úh yels yhsv%cka nkaOk ixLHdj jeäfõ. 0°C 
olajd isis,a lsÍfï § ;dmc Yla;sh bj;a ùfuka pd,l Yla;sh wvqùu ksid c, wKqjla 

idok yhsv%cka nkaOk ixLHdj jeä ù wKq l%uj;a rgdjlg weysf¾' fuysÈ tla tla c, 

wKqj ta jgd we;s c, wKq iu`. Wmßu yhsv%cka nkaOk ixLHdjla idohs. 

 

2.43 rEmh whsia ;=, we;s H2O wKqj, ieliSu 

iEu c, wKqjlgu H mrudKq fol uÕska yhsv%cka nkaOk folla ieosh yels w;r" O 
mrudKqj u; we;s tlir bf,lafg%dak hq.,a fol fhdod .ekSfuka ;j;a nkaOk 

folla ieÈh yelsh. 0°C § iEu c, wKqjla jgdu p;=ia;,Sh wdldrhg yhsv%cka nkaOk 

4 ne.ska we;sfõ. øj c,fha we;s ksoyia wjldY j,g jvd jeä ksoyia wjldY whsia j, 

mj;skafka c, wKqj, l%uj;aj weysÍu ksidh. fï ksid øj c,fha jQ ksoyia mßudjg 

jvd 9% lska muK jeä ksoyia wjldYhla whsia j, we;. whsia ys iaMál jHqy 

.Kkdjla we;s w;r" tajdfha iajNdjh wod, isis,k ;;ajhka u; r|d mj;S. 

flfia jqjo tlsfklg fjkia wKq w;r mjd yhsv%cka nkaOk we;s fõ' ksoiqka f,ig 

c,h yd weisfgdaka ñY%Kh ±laúh yelsh' 

 

 

 

 

 

 

 
2.44 rEmh c,h yd weisfgdaka ñY%Kh ;=, we;s yhsv%cka nkaOk  

my; oelafjk mßÈ, weisála wï,hg tys ldfndlais,sla ldKavfha yhsv%cka mrudKqj 

yd tu ldKavhg wh;a ldfndks,a ldKavfha (C=O) Tlaiscka mrudKqj w;r yhsv%cka 

nkaOk ;eksh yels h. fï wkqj δ- wdfrdamKh iys; úoHq;aRK mrudKqj ieu úgu 

yhsârcka j,g ne|S ;sîu w;jYH idOlhla fkdfõ.  yhsv%cka nkaOkhla we;sùug 

c,h 

weisfgdaka yhsv%cka nkaOk 
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;rï m%udKj;a O%eú;;djhla H mrudKqjg yd wfkla úoHq;aRK uQ,øjH mrudKqjlg 

(O, N, F) ;sìh hq;= neõ fuhska fmkS hhs.  

 

 

 

 

 

 
 

2.45 rEmh weisála wï,h ;=, we;s H nkaOk  
 
ixY=oaO HF ys o yhsv%cka nkaOk we;. ixY=oaO HF ys wKq ieliS we;s wdldrh my; 

2.46^a& rEmfha oelafõ. HF wKq yd F- 
whk wvx.= ødjKhl F- 

whk iu. HF wKqjl 

δ+ wdfrdams; yhsv%cka mrudKq w;r yhsv%cka nkaOk we;s úh yels wdldrh my; ^b& 
rEmfha ±lafõ.  
 
 
  
 
 
 

(a)                                                         (b) 
2.46 rEmh (a) HF ;=, we;s H nkaOk, (b) NaF yd HF ;=, we;s H nkaOk 

 
wKq folla w;r l%shd;aul jk yhsv%cka nkaOk wka;¾-wKql yhsv%cka nkaOk f,i 

ye|skafõ' tl u wKqfõ yhsv%cka mrudKqjla yd úoHq;a-RK mrudKqjla w;r yhsv%cka 

nkaOk we;s úg tajd wka;#-wKql yhsv%cka nkaOk f,i ye|skafõ' 

2.47 rEmfhka ´f;da-khsÜfrd*Sfkda,aj, yd merd-khsÜfrd*Sfkda,aj, we;s yhsârcka 

nkaOk u.ska wka;¾-wKql yhsv%cka nkaOk yd wka;#-wKql yhsv%cka nkaOk w;r 

fjki úoyd oelafõ. 
 
 
 
 
 
 
 

yhsv%cka nkaOkh yhsv%cka nkaOkh 

yhsv%cka nkaOkh 
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2.47 rEmh (a) merd-khsÜfrd*Sfkda,a yd (b) ´f;da-khsÜfrd*Sfkda,a j, yhsv%cka 

nkaOk 
we;eï wjia:d ys § úoaHq;aRK mrudKqj f,i Cl mrudKqj we;s úg § (yhsv%cka nkaOk 

m%n,;dj ;rula wvq h) yhsv%cka nkaOk mj;sk  njg o w¾:  oelafõ. fï ksid Cl 
mrudKqj we;=,;a jk mßÈ FONCl f,ig ;j;a kS;shla we;. kuq;a idudkHfhka m%n, 

yhsv%cka nkaOk we;s jkqfha + f,ig O%eú; H mrudKqjla iuÕ - f,ig O%eú; N, 
O fyda F mrudKq w;rh. 

whk-fm%aß; oaúO%ej wka;¾l%shd 

whãka ^I2& ks¾O%eùh ksid c,h ;=< Èhjkafka b;d  u|  jYfhks' tfy;a c,Sh KI ;=< 

>k wjia:dfõ jQ whãka Èh fõ' fï ksÍlaIKh meyeÈ,s l< yelafla whk-fm%aß; 

oaúO%ej wka;¾l%shd ixl,amh u.sks' whvhsâ ^I-
& whkh we;s lrk n,mEu ksid 

ks¾O%eùh I2 wKqj fm%arKhg md;% ù oaúO%ejhla we;s ;;a;ajhg m;a fõ' fï fm%arKh jQ 

oaúO%ejfha jQ Ok O%ejh yd I- 
whkh w;r jQ wka;¾l%shdj ksid Iଷ

ିwhkh iEfoa' tneúka 

I2 myiqfjka c,Sh KI ;=< Èh fõ'  

 
 
 
 
 
 

2.48 rEmh whk-fm%aß; oaúO%ej wka;¾l%shd 

 

tneúka whk-fm%aß; oaúO%ej wka;¾l%shd j,g c,Sh KI ødjKh ;=< I2 myiqfjka Èhùug 

ie,eiaúh yel¡ 

oaúO%ej-fm%aß; oaúO%ej wka;¾l%shd 
fïjd b;d ÿ¾j, wka;¾ wKql n, jk w;r" O%eùh wKqjla uÕska ks¾O%eùh wKqjla 

fyda mrudKqjla fm%arKh lsÍfuka fïjd we;s fõ. O%eùh wKqfõ oaúO%ejfha we;s iaÓ;s 

úoHq;a n, fya;=fjka ks¾O%eùh wKqfõ fyda mrudKqfõ bf,lafg%dak j,dj O%eùlrK 

fõ. fï wka;¾l%shdj, Yla;sh 1/ r6 
g iudkqmd;sl fõ. “r” hkq wKq fol w;r ÿr fõ. 

whvhsâ 

whkh 

whäka 

wKqj whk-fm%aß; oaúO%ej wka;¾l%shd 

wka;#-wKql yhsv%cka nkaOkh 

wka;¾-wKql yhsv%cka nkaOkh 

              (a)                                               (b)                           
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fm%aß; oaúO%ejfha oaúO%ej >Q¾Kfha w.h ks¾O%eùh wKqfõ fyda mrudKqfõ O%ejKYS,;dj 

u; fyda O%eùh wKqfõ oaúO%ej >Q¾Kh u; r|d mj;S. Ar mrudKqj yd HCl wKqj w;r 

we;s wka;¾l%shd fuhg ksoiqkls.  
 
 
 
 
 
 

2.49 rEmh oaúO%ej – fm%ars; oaúO%ej wka;¾l%shd 
 
,kavka wka;¾l%shd (n,) (laI‚l oaúO%ej-fm%aß; oaúO%ej wka;¾l%shd) 
ks¾O%eùh ixfhda.j, § tu wKq tlsfkl r|jd .kq ,nkafka tu wKq w;r yg.kakd 

b;d ÿ¾j, wka;¾l%shd úfYaIhla u.ska h' >k, øj yd jdhq wjia:dfõ§ ksIal%sh uQ,øjH 

wdY%s;j fujeks ÿ¾j, wka;¾l%shd we;' fïjd ,kavka n, kï fõ' wKqj ks¾O%eùh 

jqj;a bf,lag%dak wLKav p,s;fha fhfok ksid hï laIKhl § bf,lafg%dak >k;ajh 

jeä fmfoila we;s jk w;r" tu fmfoig idfmalaIj bf,laafg%dak >k;ajh wvq 

fmfoila we;s fõ' B<`. laIKfha § tu O%ej foflys msysàu fjkia fõ' fujka 

wjia:djl tla laIKhl § we;s jk oaúO%ejhla iu`. ;j;a wKqjl we;s jk tjeks u 

oaúO%ejhl m%;súreoaO f,i wdfrdams; (δ+--- δ-) O%ej w;r jQ wka;¾l%shd wmlsrK n, 

fyda ,kavka n, f,i ye|skafõ' wKqjl mDIaÀl j¾.M,h jeä kï fujeks wka;¾l%shd 

we;s ùfï yelshdj jeä fõ' wKq foll mDIaÀl j¾.M,h idfmalaIj úYd, kï tajd 

w;r we;s jk iïm%hqla; wdl¾IK n, ie,lsh hq;= ;rï h. 

O%eùh jqj o ks¾O%eùh jqj o ish¨ wdldr mrudKq yd wKq w;r ,kavka n, mj;S. úYd, 

wKql ialkaO iys; wKqj, fN!;sl .=K ks¾Kh lsÍfï § ,kavka n, fyj;a wmlsrK 

n,, oaúO%ej-oaúO%ej n, j,g jvd jeo.;a h. >k wjia:dfõ § whãka wKq j, l%uj;a 

weisÍu  iïnkaOfhka jvd;a m%uqL wdl¾IK n, jkafka  ,kavka n,h' 

 
>k wjia:dfõ § whãka wKq j, iqixys; weiqreu 

whãka ks¾O%eùh wKqjls. >k wjia:dfõ we;s whãka wKql iaMálhla f,i ie,fla. 
whãka wKqj (I2) nßka jeä úYd, wKqjls. >K wjia:dfõ we;s whãka wKqj, wKql 

p,s;h i|yd ldur WIaK;ajfha we;s ;dm Yla;sh m%udKj;a fkd fõ. >K wjia:dfõ § 

,kavka n, u.ska whãka wKq l%uj;a ieleiaul ;nd .kS. whãka wKqj, úYd, 

mDIaÀh j¾.M,h úiska hdno wKq iu. we;s flfrk ,kavka n, ksid wKql oe,si 

jHQyhla ks¾udKh fõ. whãka wKq ks¾O%eùh neúka O%eùh ødjlj,g jvd wO%eùh 

ødjlj, whãkays ødjH;dj jeä h. 

 

 

 

oaúO%ej – fm%aß; oaúO%ej wka;¾l%shd 
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2.50 rEmh whãka j, oe,si jHQyh 

 
ir, wKq lsysmhl ;dmdxlj, úúO;ajh my; j.=fjka fmkakqï flf¾. oaúO%ej 

>Q¾Kh yd wka;¾-wKql n, weiqfrka ;dmdxlj, úp,k myod Èh yels h.  
 

2.7 j.=j ir, wKq lsysmhl ;dmdxl yd oaúO%ej >Q¾K 
wKqj ujq,sl ialkaOh/ g 

mol-1
 

oaúO%ej 

>Q¾Kh 
;dmdxlh/ 0C m%uqL 

wka;¾l%shd 

j¾.h 
O2 32 0 -183 ,kavka n, 

NO 30 0.153 -152 oaúO%ej-oaúO%ej 

Kr 83.8 0 -152 ,kavka n, 

HBr 81 0.82 -62 oaúO%ej-oaúO%ej 

Br2 160 0 59 ,kavka n, 

ICl 162.5 1.6 97 oaúO%ej 

 

NO yd O2 ys ujq,sl ialkaO ixikaokd;aul jk kuq;a NO ys ;dmdxlh, O2 ys 

;dmdxlhg jvd by< h. tneúka NO ys wka;¾-wKql wdl¾IK n, m%N,;dj, O2 ys 

wka;¾-wKql n,j, m%N,;djg jvd jeä h. wKqj, oaúO%ej >Q¾Kh yd O%eùh;dj 

ms<sn| wdlD;sh fï ksÍlaIKh meyeÈ,s lsÍug Ndú; l< yels h. NO, tlsfklg 

fjkia úoHq;a-RK;dj,ska hq;a uQ,øjH mrudKqj,ska ieÈ wKqjls. tfyhska th O%eùh 

wKqjla jk w;r" tys oaúO%ej >Q¾Kh 0.153 D fõ. Tlaiscka wKqj Y=kH oaúO%ej 

>Q¾Kfhka hq;a ks¾O%eùh wKqjls. O%eùh NO wKq w;r oaúO%ej-oaúO%ej wdl¾IK mj;ss. 
ks¾O%eùh Tlaiscka wKq w;r we;af;a idfmalaI jYfhka ÿ¾j, ,kavka n,hs. tneúka 

øj wjia:dfõ § wka;¾-wKql n, ì|Su i|yd Tlaiscka j,g jvd jeä ;dm Yla;shla 

NO i|yd wjYH fõ.  

fn%daóka wKq (Br2) yd whãka fudfkdlaf,drhsâ wKq (ICl) iubf,lafg%dksl fõ. 

fn%daóka wKq ks¾O%eùh jk w;r" øj fn%daóka 59 C § kghs. ICl wKq O%eùh jk w;r" 

tu ixfhda.h kgkafka 97 C § h. th fn%daókays ;dmdxlhg jvd 40 Cla muK by, 

jQ WIaK;ajhls. Br2 wKq w;r we;s wka;¾-wKql n,j,g jvd ICl wKq w;r we;s 

wka;¾-wKql n, m%n, nj fï ;dmdxlj,ska fmkS hhs. m%n, oaúO%ej-oaúO%ej n, iys; 

´kE u øjHhlg ú,hkhg yd keàug ie,lsh hq;= ;rï jeä Yla;shla wjfYdaIKh 

úh hq;= h.  
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wKq w;r jQ wdl¾Yk n, ys iïm%hqla; m%n,;dj, wKqj, yevh u; o r|d mj;S. È.ska 

jeä wKqj, bf,lafg%dak jvd myiqfjka O%eùlrKhg yd úia:dmkhg md;% fõ. 

ksoiqkla f,i n-fmkafÜka 36 C § kgk w;r ksfhda-fmkafÜka kgkafka 90 C § h. 
wKq w;r wdl¾IKh jeä j;a u ;dmdxl by, hhs. tneúka n-fmkafÜkays ,kavka n, 

ksfhda-fmkafÜkays ,kavka n,j,g jvd m%n, fõ. fuhg fya;=j, ksfhda-fmkafÜka 

wKqj idfmalaIj f.da,dldr ùu yd tys C-C nkaOkj, ixhqc;d bf,lafg%dak CH3 

ldKav u`.ska fyd`Èka wdjrKh ù ;sîu;a n-fmkafÜka odudldr wKqjla ù tys jQ tu  

C-C nkaOkj, ixhqc;d bf,lafg%dak ,kavka n, we;s ùug yels mßÈ jvd ksrdjrKh 

ù ;sîu úh hq;=h' yevh wkqj tys C-C nkaOkj, ixhqc;d bf,lafg%dak jgmsgdfjka 

fyd`Èka wdjrKh ù ;sîu;a, n-fmkafÜkaj, tu nkaOkj, ixhqc;d bf,lafg%dak jvd 

ksrdjrKh jk f,i mDIaGhg ióm j msysgd ;sîu;a h.  
 

 
 

 

 

                                                                                                                             

2.51 rEmh (a) n -fmkafÜka yd (b)  ksfhda -fmkafÜkaj, jHQy 

    (a)                                                                (b) 
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wka;¾.;h 

3.1        TlaislrK wxlh 

3.1.1   wKqjl$ nyq mrudKql whkhl 
fyda  ixfhda.hl we;s 
mrudKqjl TlaislrK wxlh 
ks¾Kh lsÍfï § Ndú; jk 
uQ,sl kS;S 

3.1.2     frfvdlaia m%;sl%shdj, § mrudKq 
w;r bf,lafg%dak yqjudrej 
ms<sn`o wjfndaOhla ,eîu i`oyd 
TlaislrK wjia:d Ndú;h 

 

3.2 wldnksl ixfhda.j,   
kdulrKh 

3.2.1 tal mrudKql whkj,ska 
jHq;amkak whksl ixfhda.j, 
kdu 

3.2.2 tla j¾.hlg jeä legdhk 
idok uQ,øjHj,ska jHq;amkak 
whksl ixfhda.j, kdu 

3.2.3 ir, iyixhqc ixfhda.j, kdu 

3.2.4 nyq mrudKql whk 

3.2.5 wldnksl wï, 
 

3.3 mrudKql ialkaOh" ujq, yd 
wej.dâfrda ksh;h  

3.3.1 mrudKql ialkaO tallh" ujq,h 
yd   wej.dâfrda ksh;h w;r 
iïnkaO;dj 

3.3.2 uQ,øjHj, uOHkH mrudKql 
ialkaOh .Kkh lsrSu 

 

 

 
 

3' ridhksl .Kkh 
 

 

3.3.3 ujq,h   

3.3.4    ujq,sl ialkaOh 
  

3.4    ridhksl iQ;% j¾. 

3.4.1 ridhksl iQ;% Ndú;fhka flfrk 
ridhksl .Kkh  

3.4.2  ixfhda.hl iQ;%h ks¾Kh lsÍu 

3.4.3  wdkqNúl iQ;% ialkaOh yd wKql 
ialkaOh Ndú; lr wKql iQ;%h 
ks¾Kh lsÍu 

3.5 ñY%Khl wvx.= øjHhl ixhq;sh 

3.5.1 Nd. f,i m%ldYs; ixhq;s 

3.5.2    ødjKhl m%;sY; ixhq;sh 

3.5.3  ujq,Sh;dj 

3.5.4    ujq,sl;dj  
 

3.6       ridhksl iólrK ;=,s; lsrSu 

3.6.1 fidaÈis l%ufhka ridhksl 
iólrKhla ;=,kh lsÍu 

3.6.2 frfvdlaia l%ufhka ridhksl 
iólrKhla ;=,s; lsÍu 

3.6.3   ir, kHIaál m%;sl%shd ;=,kh 

 

3.7     ødjK ms<sfh, lsÍu 

 

3'8     ridhksl m%;sl%shd mokï jQ .Kkh 
lsÍï 
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ye`Èkaùu 
fï fldgfika ridhk úoHdfõ Ndú; uQ,sl .Kkh lsÍfï l=i,;d yd ridhk úoHd 
uQ,O¾u wjfndaOh i`oyd wjYH oekqu YsIHhd ;=< j¾Okh lsÍu wfmalId flf¾' 
 

3.1 TlaislrK wxlh 

ixfhda. yd wKqj, mrudKq/ whk" w;r ixl%uKh jk bf,lafg%dak ixLHdj .ek 
wjfndaOhla ,eîu i`oyd TlaislrK wxlh Ndú;hg .efka' ridhksl ixfhda.hl 
mrudKqjla úiska m%odkh flfrk" ke;fyd;a m%;s.%yKh flfrk bf,lafg%dak 
ixLHdj úia;r flfrkqfha TlaislrK wxlfhkss' TlaislrK wxlh hkq" ixixhqc 
ixrplhlska f;drj ish,q nkaOk whksl fia i,lk ,o kï hï mrudKqjlg w;a 
jk wdfrdamKh fia ie,lsh yels h' iyixhqc ixfhda.hl we;s mrudKqjl TlaislrK 
wxlh fidhd .kq ,nkafka my; § we;s mßÈ tu mrudKqjg" mrudKq úiska yjqf,a ;nd 
f.k we;s bf,lafg%dak mejÍfuks' 

(a) iu mrudKq w;r we;s iyixhqc nkaOk i`oyd: nkaOk iEÿ mrudKq fol  
w;r úoHq;a-RK;d fjkila fkdue;s úg" bf,lafg%dak mrudKq w;r iu j 
fnfok w;r mrudKqj, TlaislrK wxlh Y+kH fõ' 

(b) fjkia mrudKq w;r we;s iyixhqc nkaOk i|yd: iyixhqc  wKqj fjkia 
mrudKq j,ska iE§ we;s úg nkaOkh iEÿ bf,lafg%dk mrudKq w;r iuj 

yjqf,a ;ndf.k ke;' fujeks nkaOkj,, nkaOk bf,lafg%dak by< u 
úoHq;a-RK;dfjka hq;a mrudKqjg mejf¾' tneúka Ok yd RK TlaislrK 
wxl mek kef`.a' 

3'1 j.=j mrudKq$ whk úiska m%o¾Ykh flfrk úúOdldr TlaislrK wxlh i`oyd 
ksoiqka  

  

 

 

 

 

j¾.h TlaislrK wxl ksoiqka 
uQ,øjH ;;a;ajfha mrudKq Y+kH h Na(s), He(g), Hg(l), N2(g) 

tal mrudKql whk wdfrdamKhg iudk 
fõ 

Na+, O2ˉ,Ca2+ 

*a,qfjdÍka ieuúgu -1                         NaF, OF2 

Tlaiscka -2                                      

+2                                     

-1                                         

-1 yd Y+kH                        

H2O, P2O5 

OF2 muKs' 

fmfrdlaihsv/ O2
2ˉ 

 iqm¾Tlaihsv/ O2ˉ 

yhsv%cka 
 

+1   

-1                              

H2O, CH4                                        

f,day yhsârhsv muKs 

(NaH) 
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3.1.1 wKqjl$ nyq mrudKql whkhl fyda  ixfhda.hl we;s mrudKqjl TlaislrK 
wxlh ks¾Kh lsÍfï § Ndú; jk uQ,sl kS;S 

ir, wKq, wKql whk iy ixfhda.j, wvx.= mrudKqj,g yd whkj,g TlaislrK 
wxl mejÍu i`oyd Ndú; jk uQ,sl kS;S folla my; oelafõ' 

(a) ixfhda.hl ish,q mrudKqj, TlaislrK wxlj, ftlHh Y+kH fõ' 

(b) whkhl we;=<;a ish,q mrudKqj, TlaislrK wxlj, ftlHh tys 
wdfrdamKhg iudk fõ' 

 
by; § we;s kS;S fol Ndú; lrk wdldrh my; ksoiqka uÕska fmkajd we;' 
 

wKqj, wvx.= mrudKqjl TlaislrK wxlh ks¾Kh lsÍu. 

1 ksoiqk( f*dia*Ska (PH3) 

PH3 ys P j, TlaislrK wxlh 

PH3 ys iuia: wdfrdamKh Y+kH fõ' 

3 [H TlaislrK wxlh]+ [P ys TlaislrK wxlh] = 0 

3[+1]+[P ys TlaislrK wxlh] = 0 

P ys TlaislrK wxlh = -3 

2 ksoiqk( f*diaf*dßla wï,h (H3PO4) 

H3PO4 ys P j, TlaislrK wxlh 

H3PO4 ys iuia: wdfrdamKh Y+kH fõ' 

3[H ys TlaislrK wxlh] + [P ys TlaislrK wxlh]+ 4[O ys TlaislrK wxlh]=0 

3[+1] + [P ys TlaislrK wxlh]+ 4[-2] =0 

P ys TlaislrK wxlh = +5 

nyq mrudKql whkj, wvx.= mrudKqjl TlaislrK wxlh ks¾Kh lsÍu. 

1 ksoiqk( i,af*aÜ whkh (SO4
2−)  

SO4
2− ys S j, TlaislrK wxlh 

SO4
2−ys iuia; wdfrdamKh -2 fõ' 

4[O ys TlaislrK wxlh] + [S ys TlaislrK wxlh] = -2 fõ' 

 4[-2] + [S ys TlaislrK wxlh]  = -2 

S ys TlaislrK wxlh = +6 

ixfhda.j, wvx.= mrudKqjl TlaislrK wxlh ks¾Kh lsÍu' 

1 ksoiqk( le,aishï TlAihsâ (CaO) 

CaO ys Ca j, TlaislrK wxlh 

CaO iuia; wdfrdamKh Y+kH fõ' 

[Ca ys TlaislrK wxlh]+[O ys TlaislrK wxlh] = 0 

[Ca ys TlaislrK wxlh]+[-2] = 0 

Ca ys TlaislrK wxlh = +2 
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wKqjl jHqy iQ;%h tys jHqyh ksrEmKh lrk w;r wKqjl mrudKq flfia ilia ù 
we;aoehs fmkakqï lrhs' ix>á; mrudKqj, úoHq;a-RK;d fjki Wmfhda.S lr .ksñka 
wKqjl tla tla mrudKqjg TlaislrK wxl mejÍug o th fhdod .; yels h' fï 
m%fõYh m%Odk jYfhka iyixhqc nkaOkj,ska ne`ÿKq mrudKqj, TlaislrK wxl 
ks¾Kh i`oyd Ndú; fõ' fuu l%ufha oS iyixhqc nkAOkhl we;s tla tla bf,lafg%dak 
hq.,h jvd;a úoHq;a-RK mrudKqjg mejf¾¡ jvd;a u úoHq;a-RK mrudKqj 

bf,lafg%dakh m%;s.%yKh lrk w;r th (-1) wdfrdamKhlska i,l=Kq flf¾' wvq 

úoHq;a-RK;dfjka hq;a mrudKqj bf,lafg%dakhla neyer lrk w;r th (+1) 
wdfrdamKhlska i,l=Kq flf¾' bf,lafg%dak tfia mejÍfuka miq uOH mrudKqjg w;a 
jk wjika wdfrdamKh tys TlaislrK wxlh fõ' fuh my; oelafjk ksoiqka weiqßka 
meyeÈ,s flf¾' 

1 ksoiqk ( f*diaf*dßla wï,h (H3PO4) 

P

O

OO

O H

H

H  
 

1 mshjr 
ixfhda.fha nkaOk jHqyh w`Èkak' 

2 mshjr 
úoHq;a-RK;d fjki mokï lr .ksñka 

nkaOkh ù we;s mrudKqj,g +1  yd -1 
mjrkak' 

 
 

3 mshjr  
b,lal uQ,øjHh jgd we;s ish,q nkaOk 
úIhfhys 2 mshjr l%shd;aul lrkak' 

4 mshjr 
b,lal uQ,øjHh jgd we;s ish,q mjrk ,o 
w.h tl;= lrkak'  

f*dia*ria = (+2) + (+1) + (+1) + (+1)=+5 
uOH f*ia*ria mrudKqfõ TlaislrK 

wxlh +5 fõ' 

3'1 rEmh f*diaf*dßla wï,fhys (H3PO4) P j, mrudKqfõ TlaislrK 
wxlh ks¾Kh lsÍfï mshjr 

uOHfha ldnka mrudKqjla we;s ixfhda. lsysmhl ldnka ys TlaislrK wxlh  

1 ksoiqk ( fuf;aka (CH4)                              2 ksoiqk ( laf,dafrdfuf;aka (CH3Cl) 

C
H

H

H

H
 

C
H

Cl

H

H
 

C ys TlaislrK wxlh = -4 

 

C ys TlaislrK wxlh = -2 
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3 ksoiqk ( vhslaf,dafrdfuf;aka 

(CH2Cl2) 

4 ksoiqk ( fgÜrdlaf,dafrdfuf;aka  

(CCl4) 

C
Cl

Cl

H

H
 

C
Cl

Cl

Cl

Cl
 

C ys TlaislrK wxlh = 0 C ys TlaislrK wxlh = +4 

3.1.2 frfvdlaia m%;sl%shdj, § mrudKq w;r bf,lafg%dak yqjudrej ms<sn`o wjfndaOhla 
,eîu i`oyd TlaislrK wxl Ndú;h 

ridhk øjH m%;sl%shd lsÍfï § tla mrudKqjlska ;j;a mrudKqjla fj; bf,lafg%dak 
ixl%uKh ùfuka w,q;a M, iEfohs' >k fidaähï iy laf,daÍka jdhqj w;r m%;sl%shdj 

i,lkak. 

         2Na(s) + Cl2(g)   2NaCl(s)  

fï m%;sl%shdfõ § fidaähï yd laf,daÍka uQ,øjH ms<sfj,ska Ok f,i wdfrdams; 

fidaähï whk (Na+) yd RK f,i wdfrdams; laf,darhsâ whk (Clˉ) njg m;a fõ'  

tjeks m%;sl%shdj, § tla mrudKqjlska bf,lafg%dak tlla fyda jeä .Kkla ;j;a 
mrudKqjlg udre fõ' bf,lafg%dak udre ùula iys;j isÿ jk tn`ÿ m%;sl%shd TlaislrK 
- TlaisyrK m%;sl%shd fyj;a frfvdlaia m%;sl%shd hkqfjka y`ÿkajkq ,efí' 

 mrudKqjlska$ whkhlska bf,lafg%dakhla$bf,lafg%dak bj;a ùu TlaislrKhhs' 

 úf,dau jYfhka" mrudKqjlska$ whkhlska bf,lafg%dakhla$ bf,lafg%dak 
m%;s.%yKh lsÍu TlaisyrKhhs' 

         

TlaislrKh ^bf,lafg%dak bj;a ùu& Na(g)                 Na+(g) + e 

                                                                       0                       +1 

TlaislrKfha § mrudKqjl$ whkhl TlaislrK wxlh jeä fõ' tneúka fidaähï"  
fidaähï whkh njg TlaislrKh fõ¡   
 
TlaisyrKh ^bf,lafg%dak ,nd .ekSu& Cl2(g) + 2e                 2Clˉ(g)  

                                                                       0                                -1 

TlaisyrKfha § mrudKqjl$ whkhl TlaislrK wxlh wvq fõ' tneúka laf,daÍka" 
laf,darhsâ whkh njg TlaisyrKh fõ¡ by; kso¾Ykfhys" laf,daÍka Tlaisldrlh 
jk w;r fidaähï Tlaisydrlh fõ' 

frfvdlaia m%;sl%shdj, § isÿ jk bf,lafg%dak ixl%uKh ms<sn`o wjfndaOhla ,nkq 
msKsi ;j;a ksoiqka lsysmhla my; § we;' 

1 ksoiqk: fuf;aka j, (CH4) oykh : 

fuh my; § we;s ;=,s; iólrKfhka fmkakqï flf¾' fï m%;sl%shdfõ § CO2 yd H2O 

M, f,i iE§fï § C j, yd O j, TlaislrK wxl fjkia fõ' 
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m%;sl%shdj CH4(g) +  2O2(g)  CO2(g) + 2H2O(l) 

TlaislrK wxlh C = -4   O = 0    C = +4  H = +1 

H = +1      O = -2  O = -2 

        

yhsv%ckaj, TlaislrK wjia:dj fjkia fkd fõ'  

ldnkaj, TlaislrK wjia:dj -4  isg +4 olajd fjkia fõ' tneúka ldnka 
TlaislrKh fõ' 
Tlaisckaj, TlaislrK wjia:dj 0  isg -2 olajd fjkia fõ' tneúka Tlaiscka 
TlaisyrKh fõ'  
 
TlaislrK m%;sl%shdj (   CH4 ys ldnka TlaislrKh ù CO2 ksmojhs' tla ldnka 

mrudKqjlska bf,lafg%dak 8la bj;a fõ' 
TlaisyrK m%;sl%shdj ( Tlaiscka TlaisyrKh ù   H2O yd CO2 ksmojhs' tla 

Tlaiscka mrudKqjla bf,lafg%dak 2la ,nd .kS' 

2 ksoiqk ( fm%dfmakaj, (C3H8) oykh 

fuh my; § we;s ;=,s; iólrKfhka ksrEms; h' fï m%;sl%shdfõ M, f,i CO2 yd 

H2O iE§fï § C j, yd O j, TlaislrK wxl fjkia fõ' 

 

m%;sl%shdj   xCH3
yCH2

zCH3(g) + 5O2(g)  3CO2(g) + 4H2O(l) 

TlaislrK 
wxlh 

 xC= -3, yC= -2, zC= -3  O = 0  C = +4  O = -2 

ldnkaj, 
TlaislrK 
wxlj, 
tl;=j 

(-3)+(-2)+(-3) = - 8    

 

(+4)×3 = +12      

 

ldnka mrudKq ;=fkys iuqÉÑ; TlaislrK wxlh -8 isg +12 olajd fjkia fõ' tneúka 

CO2 M,h iE§fï § iuia: jYfhka bf,lafg%dak 20 l bj;a ùula isÿ fõ' tneúka 
ldnka TlaislrKh fõ' 
 

Tlaisckaj, TlaislrK wxlh 0 isg -2 olajd fjkia fõ' tneúka O2- M, folla iE§fï 
§ iuia; jYfhka bf,lafg%dak y;rl m%;s.%yKhla isÿ fjhs' tneúka Tlaiscka 
TlaisyrKh fõ' 
TlaislrK m%;sl%shdj (   CO2  iEoSfï oS CH3CH2CH3  ys ldnka TlaislrKh fõ' 
TlaisyrK m%;sl%shdj ( H2O yd CO2 ksmofjk úg Tlaiscka TlaisyrKh fõ' 

 

3 ksoiqk ( fm%dmSkaj,ska (C3H6) fm%dfmaka (C3H8) iE§u 

fuh my; oelafjk ;=,s; iólrKfhka fmkakqï flf¾' fï m%;sl%shdfõ § C3H8 

ksmoùfï § C3H6 ys C j, TlaislrK wxl fjkia fõ' th my; oelafjk mßÈ 
fmkakqï l< yels h' 
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m%;sl%shdj xCH3
yCHzCH2(g) + H2(g)  xCH3

yCH2
zCH3(g) 

TlaislrK wxlh xC= -3, yC =-1, zC= -2  H=0    xC= -3, yC= -2, zC= -3 

ldnkaj, TlaislrK 
wxlj, tl;=j                (-3)+(-1)+(-2) = -6       (-3) + (-2) + (-3) = -8    

ldnka mrudKq ;=fkys iuqÉÑ; TlaislrK wjia:dj -6 isg -8 olajd fjkia fjhs' 
tneúka M,h iE§fï § bf,lafg%dak foll iuia: m%;s.%yKhla isÿ fjhs' tneúka 
ldnka TlaisyrKh fõ'  

yhsv%ckaj, TlaislrK wjia:dj 0 isg  M,fhys TlaislrK wjia:dj jk +1 olajd 

fjkia fjhs' tneúka C3H8 M,fhaoS H+ folla iE§fï § yhsv%ckaj,ska bf,lafg%dak 
foll neyer ùula isÿ fjhs' fï wkqj yhsârcka TlaislrKh fõ'  
 

TlaisyrK m%;sl%shdj : CH3CH2CH3 (g) ksmoSfï oS CH3CHCH2(g) § ys ldnka   
TlaisyrKh fõ' 

TlaislrK m%;sl%shdj : CH3CH2CH3(g) ksmoSfï § yhsv%ckaa TlaislrKh fõ' 

3.2 wldnksl ixfhda.j, kdulrKh 

úêu;a wdldrhg ixfhda. kï lsÍfï § kdulrKh i`oyd jQ IUPAC ^Y=oaO yd 
jHjydßl ridhk úoHdj ms<sn`o cd;Hka;r ix.uh& ks¾foaY wkq.ukh flf¾' fï 
fldgfiys § wldnksl ixfhda.j, kdulrKh flfrys muKla wjOdkh fhduq 
flf¾' kdulrKh wdOdrfhka ridhksl ixfhda. fjka fjka øjH f,i myiqfjka 
y`ÿkd .; yels h' 

IUPAC kduj,g w;sf¾lj we;eï ixfhda. i`oyd iq¿ kdu o ^ IUPAC kdulrKh 
y`ÿkajd §ug fmr Ndú; lrk ,o kdu& ;ju;a fndfyda úg Ndú;hg .efka'  

3.2.1 tal mrudKql whkj,ska jHq;amkak whksl ixfhda.j, kdu 

tal mrudKql legdhkh i`oyd fjkia fkdlrk ,o kduh ,shkq ,nk w;r bkamiq 

tal mrudKql wekdhkh i`oyd -ide m%;Hh tla lsÍfuka kùlrKh lrk ,o kduh o 

,shk wdldrh 3.2 j.=fõ fmkajd we;'  

3.2 j.=j  iq,n tal mrudKql whkj, kdu 

legdhkh kduh wekdhkh kduh 
H+ hydrogen Hˉ hydride 

Na+ sodium Clˉ chloride 

K+ potassium Brˉ bromide 

Ca2+ calcium O2ˉ oxide 

Al3+ aluminium S2ˉ sulfide 

Zn2+ zinc N3ˉ nitride 
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tla j¾.hl legdhk muKla idokakd jQ uQ,øjHhla iys; whksl ixfhda.j, kdu 
,sùu i`oyd kS;S ( 
 

1. yeu úg u legdhkfha kduh m<uqfjka i`oyka l< hq;= h' 

2. legdhkfha kduh jkafka tu uQ,øjHfha kduhhs' 

3. wekdhkfha kduh jkafka - whsâ m%;Hh tla lrk ,o wod< uQ,øjHfha kfuka 
fldgils' 

4. legdhk kduh yd wekdhk kduh w;r mr;rhla ;eìh hq;= h' 
 
fï kS;sj, Ndú; my; § we;s ksoiqkaj,ska meyeÈ,s fõ' 
 

Wod ( NaCl - fidaähï laf,darhsâ 

MgO - ue.akSiShï Tlaihsâ 

CsBr - iSishï fn%dauhsâ 
 

3.2.2 tla j¾.hlg jeä legdhk idok uQ,øjHj,ska jHq;amkak whksl ixfhda.j, 
kdu 

 
úp,H TlaislrK wjia:d fmkajk f,day" legdhk j¾. tllg jeä .Kkla idohs' 
iq¿ kduj, § by< wdfrdamKhla ^by< TlaislrK wjia:djla& we;s legdhkh i`oyd - 
bla m%;Hh o my< wdfrdamKhla ^my< TlaislrK wjia:djla& we;s legdhk i`oyd - 
wia m%;Hh o fhfoa' 
 

Fe2+ f*ria f,i yd Fe3+ f*ßla f,i kï lsÍfï § fuh úoHudk h' iq,n legdhkj, 
iq¿ kdu yd l%udkql+, kdu 3'3 j.=fõ olajd we;' l%udkql+, kdulrKfha § f,day 
whkfha TlaislrK wjia:djg wkqj f,dayfha wdfrdamKh" f,dayfha kduhg miqj 
jryka ;=< frdau b,lalfuka olajkq ,efí' fuh 3'3 j.=fõ fmkakqï lr we;' 
 
3'3 j.=j Ok wdfrdams; whk tllg jeä .Kkla idok uQ,øjHj, legdhkj, kdu 

legdhkh iq¿ kduh l%udkql+, (IUPAC) 
kduh 

Fe2+ f*ria iron(II) 

Fe3+ f*ßla iron(III) 

Cu+ lshqm%ia copper(I) 

Cu2+ lshqm%sla copper(II) 

Co2+ fldfnd,agia cobalt(II) 

Co3+ fldfnd,aála cobalt(III) 

Sn2+ iagekia tin(II) 

Sn4+ iageksla tin(IV) 

Pb2+ ma,ïnia lead(II) 

Pb4+ ma,ïìla lead(IV) 

Hg2
2+ uZlshqria mercury(I) 

Hg2+ uZlshqßla  mercury(II) 
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úp,H TlaislrK wjia:d fmkajk uQ,øjHj,ska ieÈ whksl ixfhda.j, IUPAC kdu 
,sùu i`oyd kS;S ( 

1. yeu úg u legdhk kduh uq,ska ,súh hq;= h' 
2. legdhk kduh f,i fhdokq ,nkafka uQ,øjH kduhhs' legdhk kduhg miq 

legdhkfha TlaislrK wjia:dj ^wdfrdamKh& lemsg,a frdau b,lalfuka 
jryka ;=< olajkq ,efí' 

3. wekdhk kduh jkafka - whsâ m%;Hh w.g tl;= lrk ,o uQ,øjH kdufha 
fldgils' 

4. legdhk kduh yd wekdhk kduh w;r mr;rhla ;eìh hq;= h' 
 

Wod ( FeS - iron(II) sulfide**             

Fe2S3 - iron(III) sulfide  

CuCl  - copper(I) chloride  

CuCl2 - copper(II) chloride 

 

**  sulfide iy sulphide hk folu ksjeros yd ms<s.efka¡ flfia jqj;a kdulrKfha oS  

sulfide muKla ms<s.efka. 

by; ixfhda. i|yd iq¿ kdu my; oS we;¡    

            FeS - f*ria i,a*hsâ 

Fe2S3 - f*ßla i,a*hsâ 

CuCl  - lshqm%ia laf,darhsâ  

CuCl2 - lshqm%sla laf,darhsâ 

3.2.3  ir, iyixhqc ixfhda.j, kdu 

fndfyda uQ, øjH iyixhqc ixfhda. idohs' fï wdldrfha ixfhda. kdulrKfha § Ok 
TlaislrK wjia:dfõ we;s uQ,øjHfha ku m<uqfjka o RK TlAislrK wjia:dfõ we;s 
uQ,øjH miq j o ,súh hq;= h' 

ir, iyixhqc ixfhda.j, kdu ,sùu i`oyd kS;S( 

1. kdufha m<uq fldgiska úoHq;a-RK;dj wvq uQ,øjH ksfhdackh jk w;r 
kdufha fo jeks fldgiska úoHq;a-RK;dj jeä uQ,øjHh oelafõ' 

2. kdufha m<uq fldgi yd fojeks fldgi w;r mr;rhla ;nkq ,efí' 

3. by< u úoHq;a-RK;dfjka hq;a uQ,øjH kduhg - whsâ m%;Hh tl;= flf¾' 

4. ixfhda.hl we;s tlu j¾.hg wh;a mrudKq ixLHdj oelaùu msKsi Wmi¾. 
Ndú; fõ' ta ta mrudKq ixLHdjg wod< j my; oelafjk Wmi¾. fhdod .kq 
,efí' 

1 = mono, 2 = di, 3 = tri, 4 = tetra, 5 = penta, 6 = hexa, 7 = hepta,  8 = octa 

flfia jqj o m<uq fldgig wh;a uQ,øjH i`oyd ‘mono’ Wmi¾.h Ndú; fkd 
flf¾' 
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5. bx.%siS Wmi¾.h ʻaʼ fyda ʻoʼ wl=ßka wjika jk úg yd fo jeks uQ,øjH kduh 

ʻaʼ fyda ʻoʼ wl=frka wdrïN jk wjia:dj, § WÉpdrK myiqj i`oyd 
Wmi¾.fha wjidkhg we;s iajrh f,dma flf¾' 

 

Wod ( mono + oxide = monoxide 

 tetra + oxide = tetroxide 

 

Wod ( 

CO  - carbon monoxide 

            H2S - dihydrogen monosulfide    

SO3 - sulfur trioxide     

N2O3 - dinitrogen trioxide  

N2O4 - dinitrogen tetroxide   

P4O6 - tetraphosphorus hexoxide 

H2O - dihydrogen monoxide 

OF2 - oxygen difluoride 

3.2.4  nyq mrudKql whk 
we;eï wf,day mrudKq iyixhqc f,i ne`§ nyq mrudKql whk idohs' nyq mrudKql 
legdhkj,g jvd nyqmrudKql wekdhk iq,N h' 
nyq mrudKql whk kï lsÍu i`oyd kS;S ( 

1. nyq mrudKql legdhk - ium m%;Hfhka fl<jr fõ' 

2. nyq mrudKql wekehk - ide, -ite yd -ate hk m%;Hj,ska fl<jr fõ' 
 
iq,n nyqmrudKql whkj, kdu 3'4 j.=fjka bÈßm;a flf¾' 
 
3'4 j.=j iq,N nyqmrudKql whkj, iQ;% yd kdu  

 

whkh kduh whkh kduh 

NH4
+ ammonium  NO3ˉ

 nitrate 

OHˉ hydroxide ClO3ˉ
 chlorate 

CNˉ cyanide MnO4
2ˉ manganate 

HSˉ hydrogen sulfide MnO4ˉ
 permanganate 

O2
2ˉ peroxide CrO4

2ˉ chromate 

O2ˉ
 superoxide Cr2O7

2ˉ dichromate 

SO3
2ˉ sulfite C2O4

2ˉ oxalate 

NO2ˉ
   nitrite CO3

2ˉ carbonate 

ClO2ˉ
  chlorite HCO3ˉ

 hydrogen carbonate 

HSO3ˉ hydrogen sulfite S2O3
2ˉ thiosulfate 

SO4
2ˉ  sulfate S4O6

2ˉ tetrathionate  

HSO4ˉ
 hydrogen sulfate PO4

3ˉ phosphate 

AlO2ˉ
 aluminate HPO4

2ˉ hydrogen phosphate 

ZnO2
2ˉ zincate H2PO4ˉ dihydrogen phosphate 
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nyq mrudKql whk iys; ixfhda. kï lsÍu 
by; idlÉPd lrk ,o kS;Sj,g wkqj ixfhda.hl lsysmhl kï lsÍu my; úia;r 
flf¾' 
 

K2Cr2O7 ir, legdhkhlska yd nyq mrudKql wekdhkhlska iukaú; h' 

legdhk fldgfiys kduh = potassium  

wekdhk fldgfiys kduh = dichromate 

ixfhda.fha kduh  = potassium dichromate 

(NH4) 2Cr2O7 ys nyqmrudKql legdhkhla yd nyqmrudKql wekdhkhla wka;¾.; h' 

legdhk fldgfiys kduh = ammonium 

wekdhk fldgfiys kduh = dichromate 

ixfhda.fha kduh  = ammonium dichromate 

 

nyqmrudKql wekdhk iys; iq,n ixfhda. lsysmhl kdu 
 

          KH2PO4  = potassium dihydrogen phosphate          

          FeC2O4   = iron(II) oxalate 

          NaHCO3 = sodium hydrogen carbonate 

3.2.5 wldnksl wï, 
c,Sh udOHfha whkSlrKh jk fm%dafgdak tlla fyda jeä .Kkla we;a;d jQ;a Tlaiscka 
rys; wekdhkhlska hqla; jQ;a ixfhda. kï lsÍfï § yhsâfrd - Wmi¾.h Ndú; fõ' 
bkamiq - bla m%;Hh fh§fuka úlrKh lrk ,o wfkla wf,dayfha fyda wf,day 
ldKavfha kduh ,shkq ,efí' iïmQ¾K kduh ,sùfï § w.g - wï,h hk moh tl;= 
flf¾' 

HCl (hydrogen chloride)  = hydrochloric acid 

HBr (hydrogen bromide)  = hydrobromic acid 

HCN (hydrogen cyanide) = hydrocyanic acid 

H2S (dihydrogen sulfide)  = hydrosulfuric acid 

c,Sh ødjKfha whkSlrKh jk fm%dafgdak tlla fyda jeä .Kkla we;s yd Tlaiscka 
iys; wekdhkhlska hq;a ixfhda.j,g Tlafidwï, hehs lshkq ,efí' wekdhkfha kug 
wod< Wmi¾.hla jk w;r wï,h kï flfrkqfha Bg wkqrEmj h' 
 

wekdhk kduh –ate m%;Hfhka fl<jr jk úg wï,h i`oyd jk m%;Hh –ic fõ' 

H2SO4 ^wekdhkh SO4
2−- sulfate) = sulfuric acid 

wekdhk kduh –ite m%;Hfhka fl<jr jk úg wï,h i`oyd jk m%;Hh –ous fõ' 

H2SO3 ^wekdhkh SO3
2−- - sulfite) = sulfurous acid 
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tl u uOH mrudKqfjka hq;a úúO Tlafidwekdhk kï lsÍu 

Tlafidwekdhkhla fyj;a Tlaiswekdhkhla hkq AxOy
z- hk iQ;%fhka hq;a whkhls' 

fuys A j,ska hï uQ,øjHhla o O j,ska Tlaiscka mrudKqjla o ksrEmKh fõ' iuyr 
uQ,øjHj,g tlsfklg fjkia Tlaiscka mrudKq ixLHdjla iys; Tlafidwekdhk 
tllg jeä ixLHdjla iE§ug mq`tjk' úúO Tlaiscka mrudKq ixLHd wvx.= 
Tlafidwekdhk fY%aKshla idudkHfhka kï flfrkqfha my; oelfjk mßÈ h' 

by< Tlaiscka mrudKq ixLHdjla wvx.= wekdhkh i`oyd per - Wmi¾.h o my< 

Tlaiscka mrudKq ixLHdjla wvx.= wekdhkh i`oyd hypo - Wmi¾.h o Ndú; fõ' 

Tlafidawekdhkfha uOH mrudKqfõ TlaislrK wjia:dfõ wdfrdayK ms<sfj, wkqj 
my; oelafjk mßÈ wekdhk kduh jHq;amkak l< yels h' 

 

fï Tlafidwekdhk Tlafidwï, yd ,jK f,i mj;S' 3'4 j.=fõ laf,dafrd Tlafid 
wï, yd tajdfha fidaähï ,jK olajd we;' 

3'4 j.=j laf,dafrd Tlafid wï, yd tajdfha fidaähï ,jKj, iQ;% yd kdu 

Cl ys 
TlaislrK 
wjia:dj 

wï,fha 
iQ;%h 

wï,fha kduh ,jKf
ha iQ;%h 

,jKfha kduh 

+1 HClO hypochlorous acid NaClO sodium hypochlorite 

+3 HClO2 chlorous acid NaClO2 sodium chlorite 

+5 HClO3 chloric acid NaClO3 sodium chlorate 

+7 HClO4 perchloric acid NaClO4 sodium perchlorate 

 

* w¡fmd¡i (W/fm) ridhk úoHdj úIh ks¾foaYhg wkqj kdulrKh i,ld we;af;a 

2005 IUPAC r;= fmd;g wkqjh¡ 
 

3.3 mrudKql ialkaOh" ujq, yd wej.dâfrda ksh;h  
 

3.3.1 mrudKql ialkaO tallh" ujq,h yd wej.dâfrda ksh;h w;r iïnkaO;dj 
mrudKq b;d l=vd neúka tajdfha ialkaOh m%ldY lsÍu i`oyd ialkaOfha idudkH tall 
jk .a?ï yd lsf,da.a?ï wdÈh ta i`oyd kqiqÿiq h' tneúka tajdfha ialkaOh m%ldY lsÍu 

i`oyd mrudKql ialkaO tallh (u) kue;s jvd l=vd ialkaO tallhla y÷kajd fok ,oS¡  
 
mrudKql ialkaOh hkq ridhksl uQ,øjHhl ujq, tll ialkaOh mrudKql ialkaO 
tall j,ska m%ldY l, úghs¡ uQ,øjHj, iuia:dksl lSmh ne.ska yuqfõ¡ ksoiqkla f,i 
12C, 13C yd 14C hkq ldnkaj, iuia:dksl ;=kls¡ tneúka idudkHfhka" mrudKql 
ialkaOh f,i Ndú; jkafka uQ,øjHhl uOHkH mrudKql ialkaOh hs¡  
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3.3.2 uQ,øjHj, uOHkH mrudKql ialkaOh .Kkh lsrSu 
ldnka yd laf,daÍka o¾YSh uQ,øjH f,i .ksñka" my; .Kkh lrk ,o mßÈ ´kEu 
mrudKqjl uOHkH mrudKql ialkaOh .Kkh l< yels h'  
 
1 ksoiqk 

iajdNdúl ldnkaj, uOHkH mrudKql ialkaOh .Kkh lsÍu. 

ldnka ksheÈhl iuia:dkslj, ialkaO m%;sY;h 12C, 98.89% yd 13C, 1.11% tys 14C 
m%udKh fkdie,lsh ;rï w,am h' 

 

iajNdúl ldnkaj, mrudKq 100l 
ialkaOh 

= [(98.89 × 12 u) + (1.11 × 13 u)] 

iajdNdúl ldnka mrudKqjl uOHkH 
mrudKql ialkaOh 

= [(98.89 × 12 u) + (1.11 × 13 u)]/ 100 

 = 12.01 u 

2 ksoiqk 
laf,daÍkaj, uOHkH mrudKql ialkaOh .Kkh lsÍu 

laf,daÍka kshe`Èhl iuia:dkslj, ialkaO m%;sY;h 35Cl, 75.77% yd 37Cl, 24.23% fõ'  
iajdNdúl laf,daÍkaj, mrudKq 100l 
ialkaOh 

= [(75.77 × 35 u) + (24.23 × 37 u)] 

iajdNdúl laf,daÍkaj, mrudKqjl uOHkH 
mrudKql ialkaOh 

= [(75.77×34.97 u)+(24.23×36.97 u)]/100        

      
 = 35.45 u 
 

3.3.3 ujq,h   
12C iuia:dkslfha yßhg u 12 g l wvx.= mrudKq ixLHdjg fyj;a wej.dâfrda 
ixLHdjg iudk tall$ N+;d¾: ixLHdjla we;=<;a øjH m%udKhla ujq,hla f,i 
ye`Èkafõ' 
 
mrudKq" wKq yd whk ujq,hla i`oyd ksoiqka my; olajd we;' 

 
12C 1 mol l" 12C mrudKq 6.022 × 1023  la wvx.= h' 

C6H12O6 1 mol l" C6H12O6 wKq 6.022 × 1023 la wvx.= h' 
CaCl2 1 mol l"  Ca2+ mrudKq 6.022 × 1023 la wvx.= h' 

 

mrudKq ixLHdj .Kka lsÍug wod<j u yd .a?ï tall w;r iïnkaO;dj .ek 

wjfndaOhla ,eîug fï ixl,amh ;j ÿrg;a Ndú;hg .; yels h' 12C mrudKq        

6.022 × 1023 l ialkaOh 12 g neúka tla 12C mrudKqjl ialkaOh 12 u fõ' tneúka" 
 

1 u = 1.66 × 10-24 g 

6.022 × 1023 u = 1 g 

(mrudKq 6.022 × 1023) × (mrudKq 12 u/1 ) = 12.00 g 
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3.3.4 ujq,sl ialkaOh  
ujq,sl ialkaOh hkq øjHhl tla ujq,hl ialkaOhhs' fok ,o øjHhl ^ridhksl 

uQ,øjHhl fyda ridhksl ixfhda.hl& ialkaOh tys wvx.= (ujq,) m%udKfhka fn¥ úg 

,efnk w.h f,i fuh w¾: olajkq ,efí' ujq,sl ialkaOfha  SI tallh kg mol-1 fõ' 

tfia jqj o idudkHfhka ujq,sl ialkaOh m%ldY flfrkqfha g mol-1 tallfhks' 
 

O ys ujq,sl ialkaOh   = 16.00 g mol-1 

H2 ys ujq,sl ialkaOh  = 2 × 1.008 g mol-1 = 2.016 g mol-1 

H2O ys ujq,sl ialkaOh  = (2 × 1.008 g mol-1) + 16.00 g mol-1 

    = 18.016 g mol-1 

 

c,fhys 18.016 g l ialkaOhl c, wKq wej.dâfrda ixLHdjla ^ujq,hla& wvx.= h' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.4 ridhksl iQ;% j¾. 
ta ta mrudKq w;r idfmalaI wkqmd; fmkakqï lrñka mrudKq j¾. yd ixLHd uQ,øjH 
ixfla; wkqidrfhka ksrEmKh lrkq msKsi ridhksl iQ;%hla fhdod .kq ,efí' 
ixfhda.hla ms<sn`o f;dr;=re oelaùu i`oyd ridhksl iQ;% tllg jeä ixLHdjla 
Ndú;hg .; yels h' ridhksl .Kkfha § Ndú;hg .kq ,nk ridhksl iQ;% 
foj¾.hla .ek fï fldgfia § idlÉPd lrkq ,efí' 
 

^a)  wdkqNúl iQ;%h 
ixfhda.hl wvx.= uQ,øjHj, mrudKql ialkaOj,ska jHq;amkak lr .; 
yels ir,;u iQ;%h fuh fõ' wdkqNúl iQ;%fhka ixfhda.hl ta ta 
uQ,øjHj, idfmalaI mrudKq ixLHd fmkakqï l< yels h' 

Wod ( 

yhsârcka fmfrdlaihsâj, (H2O2) wdkqNúl iQ;%h HO fõ' 

tf;akaj, (C2H6) wdkqNúl iQ;%h CH3 fõ' 

fnkaiskaj, (C6H6) wdkqNúl iQ;%h CH fõ' 

t;hskaj, (C2H2) wdkqNúl iQ;%h CH fõ' 
 
 

 
3'1 ksoiqk 

NaCl ys ujq,sl ialkaOh .Kkh lrkak' 
 
ms<s;=r ( 

Na+ys ujq,sl ialkaOh = 22.99 g mol-1  

Clˉ ys ujq,sl ialkaOh = 35.45 g mol-1 

NaCl ys ujq,sl ialkaOh = 22.99 g mol-1 + 35.45 g mol-1 

= 58.44 g mol-1 

 

NaCl 58.44 g l ialkaOhl Na+ whk ujq, tlla yd Clˉ whk ujq, tlla wvx.= h' 
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^b& wKql iQ;%h 
ixfhda.hl tla wKqjl wvx.= jk tla tla uQ,øjHfha kshu mrudKq 
ixLHdj oelafjk iQ;%h 

Wod ( 

yhsârcka fmfrdlaihsâj, wKql iQ;%h H2O2 fõ' 

tf;akaj, wKql iQ;%h C2H6 fõ' 

fnkaiskaj, wKql iQ;%h C6H6 fõ' 

t;hskaj, wKql iQ;%h C2H2 fõ' 
 

3.4.1 ridhksl iQ;% Ndú;fhka flfrk ridhksl .Kkh  
 
ridhksl iQ;%hl wvx.= uQ,øjHj, ialkaO m%;sY;h  
ixfhda.hl we;=<;a fok ,o uQ,øjHhl ialkaO m%;sY;h my; oelafjk iólrKh 
Ndú;fhka ks¾Kh l< yels h' 
 
 

       A uQ, øjHfha ialkaO % =                                                                                xx 

 

 

yeu úg u ixfhda.hl we;=<;a ish,q uQ,øjHj, iuqÉÑ; ialkaO m%;sY;h 100% la 
fõ' ksoiqkla f,i tf;aka ixfhda.fha ldnkaj, yd yhsârckaj, ialkaO m%;sY;h 

.Kkh lsÍu my; oelafõ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

iQ;%fha A ujq, m%udKh × Ays mrudKql ialkaOh (g mol-1)  

ixfhda.fha ujq,sl ialkaOh (g mol-1) 

 

3.2 ksoiqk  
tf;aka ys ldnkaj, yd yhsv%cka j, ialkaO m%;sY;h .Kkh lsÍu 
 

ms<s;=r: 

tf;akaj, wKql iQ;%h  C2H6 fõ' 
tf;aka ujq,hl ldnka ujq, folla yd yhsv%cka ujq, yhla wvx.= h' 

ldnkaj, ialkaO m%;sY;h     =    
2 mol × 12 g mol

-

(

1

2 mol ×12 g mol
-

)
1

+(6 mol ×1 g mol
-1

)
× 100 

=    80% 

yhsv%ckaj, ialkaO m%;sY;h  =    
6 mol × 1 g mol

-1
 

(2 mol ×12 g mol
-

)
1

+(6 mol ×1 g mol
-1

)
× 100 

=    20% 

 

x 100 
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3.4.2  ixfhda.hl wdkqNúl iQ;%h iy wKql iQ;%h ks¾Kh lsÍu 

wdkqNúl iQ;%h ks¾Kh lsÍfï uQ,sl mshjr 

(1) ixfhda.fha we;s tla tla uQ,øjHfha ialkaOh .a?ï j,ska ,nd .kak' 

(2) tla tla uQ,øjHfha ujq, m%udK ,nd .kq msKsi tla tla ialkaOh wkqrEm 
uQ,øjHfha ujq,sl ialkaOfhka fnokak' 

(3) l=vd;u ixLHdj 1 jk mßÈ tla tla uQ,øjHfha ujq, m%udKh 2 mshjf¾ oS 
,enqKq l=vd u ujq, m%udKfhka fnokak' ,efnk ish,q ixLHd mQ¾K ixLHd 
fj;a kï fyda mQ¾K ixLHdj,g b;d wdikak fj;a kï" tlS ixLHd wkqNúl 
iQ;%fha ta ta uQ,øjHj,g wkqrEm há fm< ixLHd ksfhdackh lrhs' tfy;a 
ixLHd tlla fyda jeä .Kkla mQ¾K ixLHd fkdfjf;d;a" mshjr 4g hkak' 

(4) ;=ka jeks mshjr wjidkfha ,efnk ixLHd ish,a, mQ¾K ixLHdj,g yrjk 
l=vd u mQ¾K ixLHdfjka tajd .=K lrkak' ^oYu b,lalu 2 fyda 8 fjf;d;a 
th wdikak;u mQ¾K ixLHdjg jghkak&' fï ixLHd wdkqNúl iQ;%fha ta ta 
uQ,øjHfha há fm< w.hka ksfhdackh lrhs' 

3.4.3 wdkqNúl iQ;% ialkaOh yd wKql ialkaOh Ndú; lr wKql iQ;%h ks¾Kh lsÍu 

(1) wdkqNúl iQ;%fhka wdkqNúl iQ;% ialkaOh .Kkh lrkak' 

(2) wKql ialkaOh" wdkqNúl iQ;% ialkaOfhka fnokak' 

(3) fufia fn§fï § mQ¾K ixLHdjla ,efí' 

(4) wKql iQ;%h ks¾Kh lsÍu i`oyd wdkqNúl iQ;%fha há fm< ixLHd fï mQ¾K 
ixLHdfjka .=K lrkak' 

fï l%shdj,sh f;areï .ekSu i`oyd WodyrKhla my; oelafõ' 

 

 

 

 

 

 

 

 

 

 

 

 

3'3 ksoiqk 
uQ,øjH m%;sY;h Cl = 71.65%, C =24.27% yd H = 4.07%  iy ujq,sl ialkaOh        
98 g mol-1 jQ ixfhda.hl wKql iQ;%h ks¾Kh lrkak. 
 
ms<s;=r : 
mshjr 01: ialkaO m%;sY;h : Cl = 71.65%, C = 24.27%, H = 4.07% 

 

mshjr 02: ixfhda.fha 100 g l wvx.= ialkaOh;  

Cl= 71.65 g, C=24.27 g yd H=4.07 g 

mrudKql ialkaO ; Cl = 35.5, C = 12 yd H = 1. 

ixfhda.fha 100 g l wvx.= ujq, m%udK ;  

Cl ujq, m%udK = 71.65 g/35.5 g mol-1 = 2.043 mol 

C ujq, m%udK = 24.27 g/ 12 g mol-1 = 2.022 mol 

H ujq, m%udK = 4.07 g/ 1 g mol-1 = 4.07 mol 

mshjr 03: Cl = 2.043 ÷ 2.022 

     = 1.01 

    C = 2.022 ÷ 2.022 

        = 1 

       H = 4.07 ÷ 2.022 

           = 2.01 
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3.5 ñY%Khl wvx.= øjHhl ixhq;sh 

3.5.1 Nd. f,i m%ldYs; ixhq;s 
Nd.sl w.hka mokï lr .ksñka ñY%Khl we;=<;a øjHhl ixhq;sh m%ldY lsÍu i`oyd 
nyq,j fhdod .kq ,nk l%u ;=kla fõ' 

  

iólrKh  

A ys ialkaO Nd.h (w/w)  = 
 A ys ialkaOh  

ñY%Kfha øjHj, uq¿ ialkaOh
  

 

A ys mßud Nd.h (v/v)  = 
 A ys mßudj

ñY%Kfha uq¿ mßudj
  

 

A ys ujq, Nd.h (XA)  = 
 A ys ujq, m%udKh

ñY%Kfha uq`t ujq, m%udKh
  

 

ujq, Nd.h Ndú;fhka Nd. meyeÈ,s lsÍu 

ujq, Nd.h (X) hkq" ñY%Khl wvx.= fok ,o ixrplhl ujq, m%udKh yd ñY%Kfha 
ish,q ixrplj, uq`t ujq, m%udKh w;r wkqmd;hhs' 

Wod ( ødjKhl øjKh lrk ,o A kï ødjHfha ujq, Nd.h ,nd .kafka tu ødjHfha 

ujq, m%udKh (nA) ødjKfha ish,q ixrplj, uq`t ujq, m%udKfhka (nA + nB + nC +…) 

fn§fuks' 

A ys ujq, Nd.h" (XA)  =  
nA

nA + nB + nC+ …
 

 

 

 

 

mshjr 04: 

 

 

 

 

wdkqNúl iQ;%h = CH2Cl 

wdkqNúl iQ;% ialkaOh = 49 g mol-1 

ixfhda.fha ujq,sl ialkaOh o;fyd;a tys ridhksl iQ;%h 
ks¾Kh l< yels h' 

 

mshjr 05: wKql iQ;% ialkaOh

wdkqNúl iQ;% ialkaOh 
 = 98 g mol-1 ÷ 49 g mol-1 = 2                                                           

wKql iQ;%h           = ^wdkqNúl iQ;%h& × 2 

                              = (CH2Cl)2×2  =  C2H4Cl2 

 



w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 3 taaallh ridhksl .Kkh 

 

106 

 

3.5.2 ødjKhl (iucd;Sh ñY%Khl) m%;sY; ixhq;sh 

iólrKh 

ialkaO 

m%;sY;h (w/w) 
= 

ødjHfha ialkaOh

ødjKfha ialkaOh
 × 100 

mßud m%;sY;h 

(v/v) 
= 

ødjHfha mßudj

ødjKfha mßudj
 × 100 

ujq, m%;sY;h  = 
ødjHfha ujq, ixLHdj

ødjHfha yd ødjlfha uq`t ujq, ixLHdj
 × 100 

,jh yd yrh tlu tall u.ska m%ldYs; neúka" wjidk m%ldYkhg tallhla fkdue;¡  

fok ,o ødjK m%udKhl we;=<;a ødjH m%udKh Ndú; lr ødjKhl ixhq;sh iqúfYaIj 
m%ldY l< yels h' ødjKhl ixhq;sh úia;r lsÍfï tn`ÿ iq,n l%uhla kï ialkaOh 
fkdfyd;a nr wkqj m%;sY;h oelaùuhs' th my; oelafõ' 

iaaalkaO m%;sY;h =
 ødjHfha ialkaOh

ødjKfha ialkaOh 
 × 100% 

iaaalkaO m%;sY;h =  
ødjHfha ialkaOh

ødjHfha ialkaOh ++ ødjlfha ialkaOh 
× 100%   

ødjKfha (iucd;Sh ñY%Kfha) ialkaOhg idfmalaIj ødjHfha ialkaOh b;d l=vd kï 
ødjHfha ixhq;sh my; oelafjk wdldrhg m%ldY l< yels h' 

iólrKh 
ixhq;sh oelafjk úl,am 
m%ldYkh 

oyilg fldgia 

(ppt)   
= 

øjHfha ialkaOh

ødjKfha ialkaOh
× 103 g kg-1 

mg g-1 

ñ,shkhg fldgia 

(ppm)   
= 

øjHfha ialkaOh

ødjKfha ialkaOh
× 106 

mg kg-1 

μg g-1 

ì,shkhg fldgia 

(ppb)  
= 

øjHfha ialkaOh

ødjKfha ialkaOh
× 109 µg kg-1 

 

ødjKhl (iucd;Sh ñY%Khl) mßudjg idfmalaI j ødjHfha mßudj b;d w,am kï 
ødjHfha ixhq;sh my; oelafjk mßÈ m%ldY l< yels h' 

 

iólrKh 
ixhq;sh oelafjk úl,am 
m%ldYkh 

oyilg fldgia 

(ppt)   
= 

øjHfha mßudj

ñY%Kfha mßudj
× 103 mL L-1 

ñ,shkhg fldgia 

(ppm)   
= 

ødjHfha mßudj

ñY%Kfha mßudj
× 106 µL L-1 

ì,shkhg fldgia 

(ppb)  
= 

ødjHfha mßudj

ñY%Kfha mßudj
× 109 nL L-1 



w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 3 taaallh ridhksl .Kkh 

 

107 

 

3.4 ksoiqk 

ialkaOh wkqj 20.0% yhsv%cka fmfrdlaihsâ ødjKhl ujq, Nd.h yd ujq, 
m%;sY;h .Kkh lrkak' 

ms<s;=r : 

H2O2 ys ujq, Nd.h" (𝑋𝐻2𝑂2) = n H2O2/ nuq¿ 

= 
H2O2 ujq, m%%%%%%udKh

H2O2 ujq, m%udKh + H2Oujq, m%udKh  
 

 

yhsv%cka fmfrdlaihsâ ødjKhl we;s H2O2 ialkaOh   = 200.0 g  

H2O ialkaOh   = 800.0 g 

H2O2 ujq, m%udKh  = 200.0 g/ 34 g mol-1 = 5.88 mol 

H2O ujq, m%udKh  = 800.0 g/ 18 g mol-1 = 44.44 mol 

H2O2 ujq, Nd.h   = 5.88 mol/ (5.88 + 44.44) mol = 0.116 

H2O2 ujq, m%;sY;h H2O2 = ujq, Nd.h  (𝑋𝐻2𝑂2)× 100 = 11.6% 

 

 

;kql ødjKj, ixhq;sh nr$ mßudj Ndú;fhka m%ldY l< yels h' th ppm fyda ppb 

f,i oelaúh yels h' fïjd ms<sfj,ska mg dm-3 yd μg dm-3 hk tallj,ska o m%ldY l< 
yels h'  

m%udKfhka fjkia tall fjka lr oelaùu i`oyd fuÜßla Wmi¾.h Ndú; lrkq ,efí' 

jvd;a úoHd;aul f,i rdYs úia;r lsÍu i`oyd th m%fhdackj;a fõ' ^3.6 j.=j&' 

3.6 j.=j fuÜßla Wmi¾. 

fuÜßla 
Wmi¾.h 

fuÜßla 
ixfla;h 

.=Kdldrh 
fuÜßla 
Wmi¾.h 

fuÜßla 
ixfla;h 

.=Kdldrh 

fgrd - T 1012 fvis - d 10-1 

.s.d - G 109 fikaá - c 10-2 

fu.d - M 106 ñ,s - m 10-3 

lsf,da - k 103 uhsfl%d - µ 10-6 

fylafgd - h 102 kefkda - n 10-9 

fvld - da 101 msflda - p 10-12 

 

 

3.5.3  ujq,Sh;dj* 

ødjKhl ujq,Sh;dj (m) hkq ødjl lsf,da.a?uhl øjKh ù we;s ødjH ujq, m%udKhhs. 
 

iólrKh tallh 

ujq,Sh;dj = 
ødjH ujq, m%udKh

ødjl ialkaOh
=

mol

kg
 mol kg-1 

ujq,Sh;dj  = 
ødjH ñ,sujq, m%udKh

ødjl ialkaOh
=

mmol

kg
 mmol kg-1 
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Wod( iqfl%daia ødjKhl yeu c, ^ødjl& lsf,da.a?uhl u iqfl%daia (ødjHh) 1.25 mol la 

wvx.= h' tneúka iqfl%daia ødjKfha ujQ,Sh;dj 1.25 mol kg-1 fõ' 
 

*j¾;udk w¡fmd¡i (W/fm<) ridhk úoHdj úIh ks¾foaYhg wod, fkdfõ¡ 

 

3.5.4 ujq,sl;dj ^idudkHfhka idkaøKh m%ldY lsÍug Ndú; fõ& 
ødjKhl ialkaOhg jvd myiqfjka tys mßudj ueksh yels h' ødjKhl idkaøKh" 
ødjK ,Sgrhl fyj;a >k fvisógrhl wvx.= ødjH ujq, m%udKh f,i w¾: oelafõ' 
ujq,sl;dfõ (M) SI tallh mol m-3 fõ' tfy;a jvd iq,nj Ndú; lrk tallh jkafka 
mol dm-3fyj;a mol L-1 h' 
 
Wod ( 1.25 mol dm-3 fyj;a 1.25 M iqfl%daia ødjKhl 1 dm3 l iqfl%daia ^ødjHh& 1.25 

mol wvx.= fõ' 
 

iólrKh tallh 

ujq,sl;dj = 
ødjH ujq, m%udKh

ødjK mßudj
=

mol

dm
3
 mol dm-3 

ujq,sl;dj = 
ødjH ñ,sujq, m%udKh

ødjK mßudj
=

mmol

dm
3

 mmol dm-3 

 

>k;aj idOl lrK fldg f.k 1.25 mol dm-3  yd 1.25 mol kg-1 iqfl%daia ødjK folla 
ms<sfh, lsÍug wjYH c,h m%udKh tl u jkafka ke;' fuys w¾:h kï" fok ,o 
ødjKhl ujq,sl;dj yd ujq,Sh;dj tl u fkd jk nj h' tfy;a" ;kql ødjK i`oyd 
fï fjki fkdi,ld yeßh yels h' 
 
 

 
 

 

3.5 ksoiqk   

NaCl 10 mg la yd c,h 500 g la ñY% lr fidaähï laf,darhsâ ødjKhla ms<sfh, 

lr we;' ødjKfha ujq,Sh;dj yd ixhq;sh ^ ppm j,ska& .Kkh lrkak' 

 

ms<s;=re : 
øjKfha ujq,Sh;dj .Kkh lsÍu 

ujq,Sh;dj (m) = ødjH ujq, m%udKh$ ødjl ialkaOh 
 

NaCl ujq, m%udKh = 0.01 g$ 58.5 g mol-1 = 1.71 × 10-4 mol 

ujq,Sh;dj (m) = ødjH ujq, m%udKh$ ødjl ialkaOh = 1.71 × 10-4 mol/ 0.5 kg 

                                                                     = 3.42 × 10-4 mol kg-1 

 

NaCl ixhq;sh (ppm)                = NaCl ialkaO ^.a?ï& $ ødjK ialkaO ^.a?ï& × 106  

                            = (0.01 g/(500 + 0.01)g)× 106 = 19.9 ppm 
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3.6 ridhksl iólrK ;=,s; lsrSu 
m%;sl%shdjla wdrïNfha § Bg iyNd.s jk ridhk øjHj,g m%;sl%shl hehs lshkq ,efí' 
ridhksl m%;sl%shdjl § iEfok øjH M, kï fõ' ridhksl úm¾hdij, § M, tlla 
fyda jeä .Kkla iEÈh yels h' 
 
ldnka vfhdlaihsâ idoñka ldnka yd Tlaiscka ixfhdackh ùu jeks ridhksl 
úm¾hdihla ridhksl m%;sl%shdjla i`oyd WodyrKhls' fujeks m%;sl%shdjla" my; 
oelafjk mßÈ ridhksl iólrKhlska ksrEmKh l< yels h'  
 

C(s) + O2(g)  CO2(g) 

         m%;sl%shl  M, 

   
ridhksl m%;sl%shdjl § mrudKq we;s fkdfõ¦ úkdY o fkd fõ' tneúka" m%;sl%shl yd 
M, w;r ialkaOh ;=,s;h¡ tneúka" m%;sl%shdj wdrïNfha § Bg iyNd.S jQ ish,q u 
mrudKq ;=,s; iólrKfha M,j, wvx.= úh hq;= h' by; i|yka wdldrhg øjH ;=,s;j 
we;s ridhksl m%;sl%shdjla" ;=,s; ridhksl m%;sl%shdjla f,i ye|skafõ¡  
 
´kEu ;=,s; ridhksl iólrKhla fï kS;Sj,g wkql+, úh hq;= h' 
 
ridhksl iólrKhla ;=,s; lsÍfï kS;S 
 

(a) m%;sl%shl me;af;ys mrudKq ixLHd" M, me;af;ys we;s ta ta mrudKq ixLHdj,g 
iudk úh hq;= h' 

(b) fok ,o ridhksl iólrKhla ;=,kh lsÍu i`oyd lsis úfgl;a m%;sl%shlj, 
yd M,j, iQ;% fjkia fkd l< hq;= h' 

(c) kj ;=,s; iólrKhla ,efnk mßÈ" ;=,s; ridhksl iólrKhl ish,q fldgia 
.=K l< yels h¦ fnÈh yels h' 

(d) fyd`o u ^ms<s.;a& ;=<s; iólrKh jkafka l=vd u mQ¾K ixLHd we;=<;a jk 
iólrKhhs' fï mQ¾K ixLHd j,g ;=,s; iólrKfha zix.=KlZ hehs lshkq 
,efí' fuu ix.=Kl ixLHd ;=,s; iólrKfha iafgdhslsfhdañ;sl wxl f,i 
m%ldY fõ¡ 

 
ridhksl iólrK ;=,kh lsÍfï l%u folla fõ' 

(a) fidaÈis l%uh 
(b) frfvdlaia l%uh 

 
3.6.1 fidaÈis l%ufhka ridhksl iólrKhla ;=,kh lsÍu 
 1 mshjr ( m%;sl%shl" M, yd tajdfha fN!;sl ;;a;aj y`ÿkd .kak' WÑ; iQ;% yd ;=,kh  

fkd jQ iólrKh ,shkak' 
 
 2 mshjr ( wju ia:dk ixLHdjl osiajk uQ,øjHh j,ska wdrïN lrñka" fidaÈis l%uhg 

iólrKh ;=,kh lrkak' m%;sl%shl me;af;a yd M, me;af;a mrudKq 
;=,kh lsÍug wjYH ix.=Kl ks¾Kh lrkq msKsi fuh ta ta uQ,øjHh 
úIfhys wLKavj isÿ lrkak' 

 
 3 mshjr ( B;,h fome;af;a we;s mrudKq$ whk ;=,kh jk mßÈ ix.=Kl fhdokak' 

fhdok ,o ix.=Kl iólrKh ;=,kh lsÍu i`oyd wjYH l=vd;u mQ¾K 
ixLHd oehs mÍlaId lrkak' 

 
fidaÈis l%uh idudkHfhka Ndú; jkafka ir, ridhksl iólrK ;=,kh lsÍug h' 
my; oelafjk WodyrK úuid n,kak' 
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1 ksoiqk ( i,a*shqßla wï,h yd fidaähï yhsâfrdlaihsâ m%;sl%shd lr fidaähï i,af*aÜ 
yd c,h iE§u 

 
 1 mshjr ( m%;sl%shl = i,a*shqßla wï,h yd fidaähï yhsâfrdlaihsâ  

    M,       = fidaähï i,af*aÜ yd c,h 
    wiu;=,s; iólrKh = H2SO4 + NaOH                  Na2SO4 + H2O 

 
 2 mshjr( M, me;af;a fidaähï mrudKq ixLHdj Wmfhda.S lr .ksñka ridhksl 

iólrKh ;=,s; lsÍu' 
M,  me;af;a  we;s uq`t fidaähï mrudKq ixLHdj folls' tneúka fidaähï 
wkqnoaOj m%;sl%shdfõ ix.=Klh 2 fõ' ta wkqj ,efnk ridhksl iólrKh 
jkafka" 
H2SO4 + 2NaOH                  Na2SO4 + H2O 

 
 3 mshjr( B;,h fomiska we;s wfkl=;a mrudKq $ whk ;=,kh lsÍfï ;=,s;     

iólrKh jkafka ( 
  H2SO4 + 2NaOH                  Na2SO4 + 2H2O 

 wjia:d ixfla; iys; ;=,s; ridhksl iólrKh fufia h' 
 

 H2SO4(aq) + 2NaOH(aq)                  Na2SO4(aq) + 2H2O(l) 
 
2 ksoiqk (  wefudakshd idoñka khsg%cka yd yhsv%cka m%;sl%shd lsÍu 
 
 1 mshjr (  m%;sl%shl  = khsg%cka yd yhsv%cka 

     M,  = wefudakshd 
     wiu;=,s; ridhksl iólrKh ( 

 
       N2 + H2                  NH3 

 
 2 mshjr: M, me;af;ys we;s khsg%cka mrudKq ixLHdj Ndú; lrñka  ridhksl   

iólrKh ;=,kh lsrSu M, me;af;a we;s khsg%cka mrudKq ixLHdj 2 
fõ' tneúka m%;sl%shdfõ  khsg%cka wkqnoaO  ix.=Klh 2 fõ' ta wkqj 
ridhksl iólrKh fufia fjhs¡     

 N2 + H2                  2NH3 

 

   3 mshjr: ix.=Kl Ndú;hg .ksñka B;,h fomfiys we;s mrudKq/ whk ixLHd 
;=,kh lsrSu  

;=,s; ridhksl iólrKh fufia h:     

N2 + 3H2                  2NH3 

wjia:d ixfla; we;=,;a lrk ,o ;=,s; iólrKh my; oelafõ¡ 

N2(g) + 3H2(g)                  2NH3(g) 
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3.6.2 frfvdlaia l%ufhka ridhksl iólrKhla ;=,s; lsÍu 
frfvdlaia m%;sl%shd hkq mrudKqj, TlaislrK wjia:dj fjkilg Ndck jk j¾.fha 
m%;sl%shd h¡ my; oelafjk l%u Ndú; lr frfvdlaia iólrK ;=,kh lrkq ,efí¡ 
 

01 l%uh - TlaislrK wxl fjki Wmfhda.S lr .kakd l%uh  
fuys oS TlaislrK wxl fjki ie,ls,a,g .kq ,nk w;r tajd m%;sl%shl j, ix.=Kl 

f,i fhfoa.  

my; oelafjk S yd HNO3 w;r m%;sl%shdj óg ksoiqkls¡ Bg wod< iólrKh ;=,s; 
lsrSu msKsi my; oS we;s mshjr Ndú; fõ¡  

  1 mshjr :  ridhksl m%;sl%shdfõ m%;sl%shl j, yd M,j, iQ;% ksjerosj ,shkak¡ 

       S(s)  +  HNO3(aq)                                    H2SO4(aq) +  NO2(aq)  + H2O(l) 

  2 mshjr : TlaislrKhg yd TlaisyrKhg Ndck jk mrudKq fudkjd oehs y÷kd            
.kak¡ my; oS we;s ksoiqfka fmkajd we;s mrsos TlaislrK fjki .Kkh 
lrkak¡ 

                             S(s)  +  HNO3(aq)                              H2SO4(aq) +  NO2(aq)  + H2O(l) 

                             0             +5                                +6               +4 

 

 

   

 

  3 mshjr : TlaislrK wxl j, fjki iudk fkdfõ kï" my; oelafjk mrsos" tu 

ixLHd iudk jk fia tajd .=K lrkak¡ (yqjudre jk bf,lafg%dak .Kk 

iudk úh hq;= hs.)                    

                      S(s)  +  6HNO3(aq)                                H2SO4(aq) + 6NO2(aq)  + H2O(l) 

  4 mshjr : b;srs mrudKq ;=,kh lrkak¡ 

                      S(s)  +  6HNO3(aq)                                 H2SO4(aq) + 6NO2(aq)  + 2H2O(l) 

 02 l%uh  -    w¾O m%;sl%shd l%uh  
yeu frfvdlaia m%;sl%shdjl § u tla m%;sl%shlhla TlaislrKhg o ;j;a m%;sl%shlhla 
TlaisyrKhg o Ndck fõ' iuyr wjia:d j,oS m%;sl%shlhl tlu mrudKqjla 
TlaislrKhg fukau  TlaisyrKhg o Ndckh fõ' th oaúOdlrKh kï fõ' fï 
m%;sl%shd fol ^TlaislrKh yd TlaisyrKh& w¾O m%;sl%shd f,i ye`Èkafõ' frfvdlaia 
y÷kd.ekSu yd m%;sl%shdjla ;=,kh lsÍfï mshjr my; oelafõ¡ 
 
 
 
 

bf,lafg%dak yhla bj;a lsrSu 

 bf,lafg%dakhla ,nd .ekSu 

 



w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 3 taaallh ridhksl .Kkh 

 

112 

 

frfvdlaia m%;sl%shdj, iólrKh ;=,s; lsÍfï mshjr 

 A mshjr : m%;sl%shdj w¾O whksl m%;sl%shd folg fjka lrkak' 

B mshjr : w¾O whksl iólrK fol fjk fjk u ;=,kh lrkak' 

C mshjr : ir, ;=,s; iólrKh yd wjika ;=,s; ridhksl iólrKh ,efnk   
mrsos w¾O m%;sl%shd fol taldnoaO lrkak' 

ksoiqk:  m%Odk M, f,ig Cr3+whk iy SO4
2ˉ whk idoñka H2SO4(aq)  yuqfõ         

K2Cr2O7 yd SO2 w;r m%;sl%shdj  

 A mshjr: m%;sl%shdj w¾O m%;sl%shd folg fjka lrkak' 

Cr2O7
2ˉ + SO2  Cr3+ + SO4

2ˉ 

                  w¾O m%;sl%shd fol jkafka 

Cr2O7
2ˉ                         Cr3+  

SO2                           SO4
2ˉ 

 B mshjr:  w¾O whksl iólrK fol fjk fjk u ;=,kh lrkak' 

 B mshjfrys l%ufõoh: 

1 mshjr :      m%;sl%shdfõ tla tla me;af;ys tla tla uQ,øjHh i`oyd TlaislrK  wxl 
mjrkak' 

2 mshjr :      TlaislrKhg yd TlaisyrKhg md;% jQ tla tla uQ,øjHfhys mrudKq  
;=,s; lrkak' 

3 mshjr :      me;s foflysu zziuia;ZZ TlaislrK wxlh ,nd .ekSug TlaislrK 
wxlh " tu mrudKq ixLHdfjka .=K lrkak' 

4 mshjr :      wfkla mig bf,lafg%dak tl;= lsÍfuka w¾O m%;sl%shdfõ TlaislrK 
wxlfha fjki ;=,kh lrkak' 

5 mshjr :      c,Sh udOHfha isÿjk m%;sl%shdj, oS wdï,sl udOHfha kï H+ whk o 

CIdÍh udOHfha kï OH- whk o tl;= lsrSfuka wdfrdamK ;=,s; 
lrkak' 

6 mshjr :     c,Sh udOHfha oS H2O wKq tl;= lsÍfuka yhsârcka/ Tlaiscka ;=,kh 
lrkak' 

7 mshjr :      fome;af;a mrudKq ixLHd mÍCId lr n,kak' 

 

my; oelafjk mrsos B mshjfrys tla tla w¾O iólrKh ;=,kh lrkak' 

wdï,sl udOHfha oS Cr2O7
2-, Cr3+ whk njg TlaisyrKh lsrSu' 

   1 mshjr :    fl%dañhï j, TlaislrK wxlh Bg mjrkak¡ 

Cr2O7
2ˉ(aq)                       Cr3+(aq) 

 (+6)                                (+3) 

   2 mshjr :     fome;af;a fl%dañhï mrudKq ;=,kh lrkak' 

                     Cr2O7
2ˉ(aq)                        2Cr3+(aq)       

   3 mshjr:  fome;af;a iuia; TlaislrK wxlh ,nd .ekSug TlaislrK wxlh  
mrudKq ixLHdfjka  .=K lrkak'         
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Cr2O7
2ˉ(aq)                        2Cr3+(aq)       

                     (+6) × 2                            (+3) × 2 

TlaislrK wxl j, fjki yhls. 

                      (+12 isg +6) 

  4 mshjr :  TlaislrK wxl j, fjki ;=,kh lrkq msKsi bf,lafg%dak tl;= 

lrkak. 

                      6e + Cr2O7
2ˉ(aq)                         2Cr3+(aq)       

             fome;af;a u uq¿ wdfrdamKh .Kkh lrkak. 

 

                     6e + Cr2O7
2ˉ(aq)                        2Cr3+(aq)       

 

                        uq¿ wdfrdamKh                  uq¿ wdfrdamKh 

                          -8                                       +6 

  5 mshjr : wdfrdamK ;=,kh lsrSu i|yd H+ whk tl;= lrkak. 

                    14H+(aq) + 6e + Cr2O7
2ˉ(aq)                       2Cr3+(aq)       

  6 mshjr : H;=,kh lsrSu i|yd H2O
 tl;= lrkak. 

                     14H+(aq) + 6e + Cr2O7
2ˉ(aq)                       2Cr3+(aq)  + 7H2O(aq)      

  7 mshjr  : fome;af;a mrudKq ;=,kh ù we;aoehs mÍCId lr n,kak' 

  14H+(aq) + 6e + Cr2O7
2ˉ(aq)                       2Cr3+(aq)  + 7H2O(aq)      

wdï,sl udOHfha oS SO2, SO4
2-whk njg TlaislrKh ùu' 

 1, 2 yd 3 mshjr : 

                        SO2(g)                      SO4
2-(aq) 

                        (+4)                          (+6) 

                   TlaislrK wxl j, fjki +2 

  4 mshjr : TlaislrK wxlh ;=,kh lrkq msKsi bf,lafg%dak tl;= lrkak. 

                        SO2(g)                        SO4
2ˉ(aq) + 2e 

  5 mshjr :      fome;af;ysu uq¿ wdfrdamKh .Kkh lrkak. 

  SO2(g)                        SO4
2ˉ(aq) + 2e  

 

                    uq¿ wdfrdamKh         uq¿ wdfrdamKh 

                           Y=kHhs                            -4 

  wk;=rej wdfrdamK ;=,kh lsrSu i|yd H+ whk tl;= lrkak. 
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                   SO2(g)                        SO4
2ˉ(aq) + 2e  + 4H+(aq) 

 

   6" 7 mshjr : H ;=,kh lsrSu i|yd H2O  wKq tl;= lrkak. 

                    2H2O(aq) + SO2(g)                       SO4
2ˉ(aq) + 2e + 4H+(aq) 

    C mshjr   : ir, ;=,s; iólrKh yd wjika ;=,s; ridhksl iólrKh ,efnk 
mrsos w¾O m%;sl%shd fol taldnoaO lrkak' 

 

fomi bf,lafg%dak ixLHd ;=,kh lsrSu msKsi TlaislrK w¾O iólrKh 3ka .=K 
lrkak¡ 

 

ixfhdacs; iólrKh fufia h¡ 

14H+(aq) + Cr2O7
2ˉ(aq) + 3SO2(g) + 6H2O(aq) + 6e            

                                                      2Cr3+(aq) + 3SO4
2ˉ(aq) +12H+(aq) + 7H2O(aq) + 6e 

 

ir, njg m;a l, úg ,efnk iólrKh (;=,s; whksl iólrKh) jkafka" 

2H+(aq) + Cr2O7
2ˉ(aq) + 3SO2(g)                     2Cr3+(aq) + 3SO4

2ˉ(aq) + H2O(aq)  

   

 wod, ;=,s; iólrKh jkafka" 

 H2SO4(aq) + K2Cr2O7(aq) + 3SO2(g)             Cr2(SO4)3(aq) + K2SO4(aq) + H2O(aq) 

 

;=,s; iólrKj,ska ,nd .; yels f;dr;=re 

 m%;sl%shdjl oS tlsfkl iuÕ m%;sl%shd lrk m%;sl%shl ujq, m%udKh 

 iEfok M, ujq, m%udKh 

 frfvdlaia m%;sls%hdjlg iïnkaO jk bf,lafg%dak ixLHdj 

 

fï wkqj H2SO4(aq)  yuqfõ K2Cr2O7(aq)   yd SO2 (aq)  w;r isÿjk by; idlÉPd 
lrk ,o m%;sl%shdfõ oS"  

1) K2Cr2O7  whksl ixfhda.hls¡ Cr2O7
2-whkhla" SO2 wKq ;=kla iuÕ m%;sl%shd 

lrhs¡ 

2) K2Cr2O7 ujq,hla" SO2 ujq, 3la iuÕ m%;sl%shd ù Cr2(SO4)3 ujq, 1la" K2SO4 

ujq, 1la yd H2O ujq, 1la ksmojhs¡ 
 
w¾O m%;sl%shd l%uh Ndú;fhka iólrK ;=,kh i|yd ;j;a ksoiqka folla my; 
oelafõ¡  
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 ksoiqk 3.6  

Fe2+(aq) yd NO3
-(aq) w;r m%;sl%shdj i|yd jk my; oelafjk frfvdlaia whksl 

iólrKh ;=,kh lrkak¡  
Ndiañl ;;a;aj hgf;a §" 

Fe2+(aq) + NO3
-(aq)                          Fe3+(aq) + NO(g)  

 

ms<s;=r:  

w¾O m%;sl%shd ;=,s; lsÍu 

TlaislrK w¾O m%;sl%shdj Fe2+(aq)             Fe3+(aq) + e ---(1) 

TlaisyrK w¾O m%;sl%shdj NO3ˉ(aq) + 2H2O(l) + 3e          NO(g) + 4OHˉ(aq) ---(2)  

 

(1) TlaislrK w¾O iólrKh 3ka .=K lrkak¡ 
3[Fe2+(aq)              Fe3+(aq) + e]  

3Fe2+(aq)               3Fe3+(aq) + 3e ----- (3) 

 

(2) , (3) w¾O iólrK ixfhdackh lrkak¡ 
3Fe2+(aq) + NO3ˉ(aq) + 2H2O(l) ) +3e             3Fe3+(aq) + NO(g) + 4OHˉ(aq) + 3e 
bf,lafg%dak bj;a lrkak¡ 

3Fe2+(aq) + NO3ˉ(aq) + 2H2O(l)            3Fe3+(aq) + NO(g) + 4OHˉ(aq) 

 
 

 

 
 

 iSudldÍ m%;sl%shlh$ m%;sldrlh 

 

ksoiqk 3.7  

 MnO4
-(aq) yd Fe w;r m%;sl%shdj i|yd jk my; oelafjk frfvdlaia whksl 

iólrKh ;=,kh lrkak¡  
Ndiañl ;;a;aj hgf;a §" 

MnO4ˉ + Fe                    MnO2 + Fe2+  

 

ms<s;=r :  
w¾O m%;sl%shd ;=,s; lsÍu 

TlaislrK w¾O m%;sl%shdj : Fe             Fe2+ + 2e ------ (1) 

TlaisyrK w¾O m%;sl%shdj: 2H2O + 3e + MnO4ˉ            MnO2  + 4OHˉ----- (2)  

TlaislrK w¾O iólrKh (1) 3ka .=K lrkak¡ TlaisyrK w¾O iólrK(2) 2ka .=K 
lrkak¡ bf,lafg%dak bj;ajk mrsos w¾O m%;sl%shd fol ixfhdackh lrkak¡          

3Fe + 2MnO4ˉ + 4H2O               3Fe2++ 2MnO2+ 8OHˉ 

 

m%;sl%shdjl § iïmQ¾Kfhka jeh flfrk m%;sl%shlhg iSudldÍ m%;sl%shlh hehs lshkq 
,efí' wfkl=;a m%;sl%shl jeämqr mj;sk m%;sl%shl kï fõ' fok ,o m%;sl%shdjlska 
ksmfok M, m%udKh .Kkh lsÍu i`oyd iSudldÍ m%;sl%shl ixl,amh Ndú;hg 
.kakd wdldrh my; ±lafjk ksoiqfkka meyeÈ,s flf¾' 
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ksoiqk:  N2 ujq, 3lska yd  H2 ujq, 6 lska fldmuK wefudakshd ujq, m%udKhla 
ksmojd .; yels o@  

;=,s; iólrKh; 

 N2(g) + 3H2(g)                      2NH3(g) 

 

N2 ujq, 3la iïmQ¾Kfhka u jeh lsrSu i`oyd wjYH H2 ujq, m%udKh 

= N2 ujq, m%udKh N2 × 3 = 9 mol 

tu ksid wjYH H2 ujq, m%udKh > ;sfnk H2 ujq, m%udKh  

tneúka iSudldÍ m%;sl%shlh jkafka H2 h¡  
 

H2 ujq, 6la iïmQ¾Kfhka Ndú;hg .ekSu i`oyd ;sìh hq;= N2 ujq, m%udKh 

= H2 ujq, m%udKh × 1/3 = 2 mol 

tu ksid wjYH N2 ujq, m%udKh < ;sfnk N2 ujq, m%udKh 

tu ksid jeämqr m%;sl%shlh jkafka N2 h' iSudldÍ m%;sl%shlh (H2) mokï lr .ksñka 

iEÿkq M,fha (NH3)  m%udKh .Kkh l< yels h¡  

 

= H2 ujq, m%udKh × 2/3 = 6 mol × 2/3 = 4 mol NH3 

 

3.6.3 ir, kHIaál m%;sl%shd ;=,kh 

úlsrKYS,s kshqla,hsv" kHIaál wxY=$ bf,lafg%dak msg lsrSfuka fyda  .eud ^& úlsrK 
f,i Yla;sh ksmoùfuka fyda úlsrKYS,s CIh ùug Ndck fõ¡ tfia msg jk úlsrKj, 
idudkH ,CIK 3'7 j.=fõ olajd we;'  

3'7 j.=j "  yd  úlsrKj, ,CIK 

ku ixfla;h wdfrdamKh ialkaOh 
we,a*d He2+, α2

4
2
4  +2 yS,shï mrudKqjl ialkaOhg iudk h' 

îgd e−1
0 , β  −1

0  -1 bf,lafg%dakhl ialkaOhg iudk h' 

.eud  γ0
0  ,  γ  0 ialkaOhla ke;' 

tla uQ,øjHhl úlsrKYS,s iuia:dkslhla" tu uQ,øjHfha u fyda fjk;a uQ,øjHhl 
iuia:dkslhla njg iajhxisoaO j mßj¾;kh ùu úlsrKYS,s;dj hkqfjka ye`Èkafõ' 

tn`ÿ úm¾hdij,g kHIaál m%;sl%shd fyj;a ;;a;ajdka;rK (Trasmutation) hehs lshkq 

,efí' WodyrKhla f,i Ra88
226   úlsrKYS,s laIhùug Ndck ù Rn86

222  iE§u my; 
±lafjk mßÈ ,shd ±laúh yels h' 

 

Ra88
226           Rn86

222        +           He2
4           

ud;D kHIaáh  ÿys;D kHIaáh 

 
 
 
 

  

        



w¡ fmd¡ i ^Wiia fm<& ridhk úoHdj - 3 taaallh ridhksl .Kkh 

 

117 

 

kHIaál m%;sl%shd ;=,kh lsÍfï kS;s 

 1' kS;sh :  m%;sl%shd lrk kHIaáj, ialkaO l%udxlj, ftlHh" ksmfok 
kHIaáj, ialkaO l%udxlj, ftlHhg iudk úh hq;= h' 

2' kS;sh : m%;sl%shd lrk kHIaáj, mrudKql l%udxlj, ftlHh" ksmfok 
kHIaáj, mrudKql l%udxlj, ftlHhg iudk úh hq;= h' 
fï kS;s j, Ndú;h my; oS we;s WodyrK foflka meyeos,s flf¾¡  

  

ksoiqk 1: 

                                 Ra88
226   He   2

4  +            Rn86
222  

           ud;D kHIaáh   

                 (f¾ähï 226)  

  

we,a*d    
wxY=j 

        ÿys;DkHIaáh 

       (f¾fvdka 222) 

  

ialkaO l%udxlh  :       226     4            +              222 

 

mrudKql l%udxlh:        88     2            +              86 

  

ksoiqk 2: 

Be                                                          4
            7         + e         −1

0                         Li3
                                7  

                         ud;D kHIaáh 

(fnß,shï 7) 

 îgd  wxY=j            ÿys;DkHIaáh           

(,s;shï 7) 

 

ialkaO l%udxlh  :           7       +     

          

        0 
                      7 

 

mrudKql l%udxlh:          4       + 

        

       -1 

                       

                     3 

 

we;eï kHIaál m%;sl%shdj,g fm%dafgdak ^ p1
1 & yd kshqfg%dak ^ n0

1 & o iyNd.s fõ' 

 

3.7  ødjK ms<sfh, lsÍu 

ødjHhla" ødjlhl øjKh lr idok iucd;Sh ñY%Khla ødjKhla hkqfjka y÷kajkq 
,efí¡  
 
yrshgu okakd idkaøKhlska hq;a ødjK m%dudKsl ødjK hkqfjka ye`Èkafõ¡ fuu 
iïu; ødjK m%d:ñl iïu; u.ska  m%dudKslrKh lrkq ,efí' fï  m%dudKsl 

(iïu;) ødjK ms<sfh, lsrSu i`oyd w;sYhskau ixY=oaO" ia:dhS" ic,kh fkdjQ" by, 
wKql ialkaOhla yd by, c, ødjH;djhla we;s øjH Ndú; lf,a kï" m%d:ñl iïu; 
ødjK f,i ye`Èkafõ¡  
 

tjeks ixfhda. lsysmhlg WodyrK lsysmhla jkafka ks¾c,Sh Na2CO3, K2Cr2O7 iy 

KIO3. m%d:ñl iïu; ødjKhla fhdodf.k  m%dudKslrKh lrk ,o  ødjKhla o 
m%dudKsl ødjKhla f,i Ndú;d l, yels h¡ fïjd oaú;shsl iïu; ødjK kï fõ' fï 
ødjK úoHd.drj, úfYaIs; úYaf,aIK i|yd fhdod .kq ,efí¡ 
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my; ±lafjk l%u  Wmfhda.S lr .ksñka okakd idkaøKhlska hq;a ødjK ms<sfh, lr 
.;  yels h¡ wdo¾Y f,i .; yels l%u my; oS we;¡  

(1) ixY=oaO ixfhda.hl" mfriaifuka ñkqï lrk ,o ialkaOhla fyda mßudjla iqÿiq 
ødjlhl øjKh lsÍu 

(2) iafgdla ødjKh (Stock Solution) ;kQllrKh lsÍu 
 
by; i|yka l%u fol Ndú; lrñka ødjK ms<sfh, lsÍfï úúO wdldr  

1. 1 mol dm-3 Na2CO3 ødjKhlska  500.00 cm3 la ms<sfh, lsÍu 

(a) wjYH Na2CO3 ujq, m%udKh yd ialkaOh .Kkh lrkak' 

(b) wjYH Na2CO3 ;=,djla Ndú;fhka m%udKh ksjerÈ j lsrd .kak' 

(c) lsrd .;a Na2CO3 m%udKh 500.00 cm3mßudñ;sl ma,dial=jlg oud wdi%e; 

c,fha fyd`Èka øjKh lrkak' (wju c, m%udKhla Ndú; lrñka" ødjHh 

iïmQ¾Kfhka osh l< hq;=hs') 

(d) 500.00 cm3,l=K olajd wdi%e; c,fhka ;kQlrKh lr" iucd;Sh ødjKhla 
iEfok mrsos fyd|ska ñY% lrkak' 

 

2. >k;ajh 1.17 g ml-3 (1.17 g cm-3) jQ idkaø HCl ødjKhlska (36% w/w) 1mol dm-3 

HCl ødjK 250.00 cm3 la ms<sfh, lsÍu 

(a) m<uqj my; olajd we;s wdldrhg idkaø HClys idkaøKh .Kkh lsrSu' 
 

  yhsâfrdlaf,daßla wï, ødjKfha 1dm3 l  1.17 g dm-3 × 1000 cm3 × 36% 

  we;s HCl ialkaOh  

                                                 = 421.2 g 

  yhsâfrdlaf,daßla wï, ødjKfha           =  421.2 g ÷ 36.5 g mol-1 

  1dm3 l we;s HCl ujq, m%udKh  

  yhsâfrdlaf,daßla wï, ødjKfha idkaøKh =  11.5 mol dm-3 

 

(b) wNsu; ødjKh ms<sfh, lsÍu i|yd wjYH ujq, ixLHdj .Kkh lsrSu' 

               1 mol dm-3 HCl ødjK 250.00 cm3 l      = (1 mol dm-3 × 250) ÷ 1000 cm3 

          wvx.= HCl ujq, m%udKh 

  = 0.25 mol 

          idkaø ødjKfhka wjYH mßudj V cm3kï"  

               V mßudj .Kkh lsrSu :  

               0.25 mol = (11.5 mol ×  V ) ÷ 1000 cm3  

                                        V = 21.7 cm3 

 

 

 

(c) ødjKh ms<sfh, lsÍu.  
idkaø HCl ødjKfhka ksjerÈ j uek.;a 21.7 cm3l mßudjla 250 cm3 

olajd ;kQl lsrSfuka 1 mol dm-3  HCl ødjK 250.00 cm3la ms<sfh, lr .; 

yels fõ. 
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3. 1.0 mol dm-3 Na2CO3 iafgdla ødjKhla Ndú;d lr 0.2 mol dm-3 Na2CO3 ødjK 
100.00 cm3la ms<sfh, lsÍu 

(a) 0.2 mol dm-3  Na2CO3 ødjK 100.00 cm3 we;s Na2CO3 ujq, m%udKh .Kkh 
lrkak' 

(b) 0.2 mol dm-3 Na2CO3 ødjK 100.00 cm3 we;s ujq, m%udKh wvx.= 1 mol dm-3 

Na2CO3 ødjKhl mßudj .Kkh lrkak' 

(c) .Kkh lrk ,o mßudj 1.0 mol dm-3 Na2CO3 ødjKfhka ksjerÈ j uek 

100.00 cm3 mßudñ;sl ma,dial=jlg oukak' 

(d) ødjK 100.00 cm3,l=K olajd wdi%e; c,fhka ;kQlrKh lrkak' 

 

4.   6 mol dm-3 HCl  iafgdla ødjKhlska 1 mol dm-3 HCl ødjK 250.00 cm3 la 

ms<ssfh, lr .ekSu. 

      6 mol dm-3 HCl ødjKfhka wjYH mßudj  Vkï"   

      V mßudj .Kkh lsrSu :  

      0.25 mol = (6 mol × V )/ 1000 cm3  

                V  = 41.6 cm3                                                                                                                                                                                          

 

1 mol dm-3 HCl ødjK 250.00 cm3 ms<ssfh, lsÍu i`oyd 6 mol dm-3  HCl 

ødjKfhka ksjreÈ j uek .;a 41.6 cm3 l mßudjla mrsudñ;sl ma,dial=jlg oud 

250.00 cm3 olajd ;kQlrKh l< hq;= h' 
 

5.  yhsâfrdlaf,daßla wï, iafgdla ødjK folla ^3 mol dm-3 HCl yd 0.5 mol dm-3 

HCl ødjK & ñY% lsrSfuka  1 mol dm-3 HCl ødjK 250.00 cm3 ms<ssfh, lsÍu.  

3 mol dm-3  HCl ødjKfhka wjYH mßudj V cm3kï"   

0.5 mol dm-3 HCl ødjKfhka wjYH mßudj (250.00-V) cm3
 fõ' 

    idokq ,nk ødjKh i|yd wjYH HCl ujq, ixLHdj 0.25 mol fõ' 

      V mßudj .Kkh lsrSu :  

      [(V × 3 mol dm-3/1000) + (250.00-V)] × 0.5 mol dm-3 /1000) = 0.25 mol 

                                                                                                       V = 50 cm3 

3 mol dm-3  HCl ødjKfhka wjYH mßudj   = 50.00 cm3   

0.5 mol dm-3 HCl ødjKfhka wjYH mßudj = (250.00-50.00) cm3
   

 

 

1 mol dm-3 ødjK 250.00 cm3 la ms<sfh, lsÍu i`oyd 3 mol dm-3 HCl ødjK 50 cm3 

la yd 0.5 mol dm-3 HCl ødjK 200 cm3la ñY% lr uq¿ ødjK mßud 250.00 cm3 f;la 
;kQlrKh l< hq;= h'  

 
3'8 ridhksl m%;sl%shd mokï jQ .Kkh lsÍï 
×; idkaøKhlska hq;a ødjKhla Ndú; lrñka w×; ødjH m%udKhla wvx.= c,Sh 
ødjKhl  idkaøKh ks¾Kh lsÍu i`oyd ridhksl iólrK m%;sl%shd Ndú;hg .; 

yels h' ×; idkaøKfhka hq;a ødjKh (m%dudKsl ødjKh) okakd iafgdhslsfhdñ;shlg 
wkqj w×; idkaøKfhka hq;a ødjKhla iu`. m%;sl%shd lrhs' w×; øjH m%udKhla 
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wvx.= ødjKh m%dudKsl ødjKhla  iu`. iïmQ¾Kfhka m%;sl%shd lrk wjia:dfõ § 
m%dudKsl ødjKfha idkaøKh yd m%;sl%shdfõ iafgdhslsfhdañ;sh Wmfhda.S lr .ksñka 
w×; idkaøKh .Kkh l< yels h' 
 

1 ksoiqk : wï, - NIau m%;sl%shdjla   
0.1 mol dm-3 m%dudKsl HNO3  wï, ødjKhla yd m%;sl%shd  lrjk ,o Ba(OH)2 

ødjKhl idkaøKh .Kkh lrkak¡ Ba(OH)2 ødjKfha 25.00 cm3la iu`. 
iïmQ¾Kfhka m%;sl%shd lsÍug wjYH jQ  0.1 mol dm-3 HNO3 ødjK mrsudj      
34.00 cm3 ls' 
 
fíßhï yhsâfrdlaihsâ yd khsÜßla wï,h w;r m%;sl%shdj i`oyd ;=,s; 
iólrKh fufia h'         

;=,s; iólrKhg wkqj HNO3 ujq, folla Ba(OH)2 ujq, tlla iu`. m%;sl%shd lrhs' 

tneúka HNO3 : Ba(OH)2 iafgdhslsfhdañ;sh 2:1 fõ' 
 

jeh jQ HNO3 ujq, m%udKh .Kkh lsÍu 

jeh jQ  HNO3 ujq, m%udKh   0.1 mol  × 
34.00 cm3

1000 cm3
 = 0.0034 mol 

jeh jQ  HNO3 ujq, m%udKh    25.00 cm3 ys jQ Ba(OH)2 ujq, m%udKh × 2 

0.0034 mol     = Ba(OH)2 ødjKfha idkaøKh × 
25.00 dm

3

1000
× 2 

Ba(OH)2 ødjKfha idkaøKh    = 0.068 mol dm-3 

 

2 ksoiqk: rsfvdlaia m%;sl%shdjla 
0.25 mol dm-3 Fe(NO3)2 ødjKhlska 27.00 cm3 iu`. iïmQ¾Kfhka m%;sl%shd lsÍu 
i`oyd wjYH 0.6 mol dm-3 KMnO4 ødjKhl mßudj .Kkh lrkak¡  
 
MnO4

-yd Fe2+w;r m%;sl%shdj i`oyd ;=,s; iólrKh fufia h' 
MnO4

-(aq) + 5 Fe2+(aq) + 8H+(aq)                     5 Fe3+(aq) + Mn2+(aq) + 4H2O(l) 

 

MnO4
-yd Fe2+w;r iafgdhslsfhdñ;sh 1 : 5 

 

jeh jQ Fe2+ ujq, m%udKh            =  0.25 mol × 27.00 cm3 /1000 cm3       

     =  6.75 × 10-3 mol 

wjYH MnO4
- ujq, m%udKh   =  6.75 × 10-3 mol/ 5 

KMnO4 ødjKfha wjYH mßudj v kï 

                          6.75 × 10-3 mol/ 5     =  0.6 mol dm-3   × v 

     v     =  0.00225 dm3 

     v     =   2.25 cm3 

2 HNO3 (aq) + Ba(OH)2 (aq)                       Ba(NO3)2 (aq) + 2 H2O (l) 
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3 ksoiqk : ialkaOñ;sl l%uh 
0.1 mol dm-3 Ba(OH)2 ødjKhla" 0.2 mol dm-3 H2SO4 wï, ødjKhl 30.00 cm3 la 

iu`. iïmQ¾Kfhka m%;sl%shd lsÍfï oS wjlafIam jk  BaSO4 ialkaOh .Kkh lrkak¡ 
 
wod, ;=,s; ridhksl iólrKh fufia h'  

H2SO4(aq) + Ba(OH)2(aq)                       BaSO4(s) + 2H2O(l) 
 
;=,s; iólrKh mokï lr .ksñka iEÿKq BaSO4(s) ialkaOh .Kkh lsrSu 

jeh jQ H2SO4 m%udKh  =          0.2 mol dm -3 × 
30.00 cm3

1000 cm3
 = 0.006 mol 

wjlafIam jQ BaSO4 m%udKh = 0.006 mol 

BaSO4 ys ujq,sl ialkaOh = 233 g mol-1 

wjlafIam jQ BaSO4 ialkaOh = 0.006 mol  ×  233 g mol-1     = 1.4 g 
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úiª .eg¨ 

m%Yak 1: 

mia ksheoshl m%Odk ixfhda.h f,i ysughsÜ (whka(III)  Tlaihsâ) wvx.= fõ' 

(a) whka(III)  Tlaihsâj, we;s hlv j, yd Tlaisckaj, ialkaO m%;sY; 
ljf¾ o@ 

(b) Fe2O3 lsf,da.a?uhlska ksiaidrKh lr .; yels hlvj, ialkaOh 
fldmuK o@ 

(c) hlv lsf,da.a?uhla ksiaidrKh lr .ekSug wjYH ySughsÜ 66.4% Fe2O3 

ksêfhys ialkaOh fldmuK o@  
 

úi`ÿu 

(a) hlvj, ialkaO m%;sY;h   

                            × 100 =
112 g 

160 g 
×100 = 70% 

 

Tlaisckaj, ialkaO m%;sY;h  

ialkaO % O = 100% - ialkaO % Fe = 100% - 70 % = 30%  

(b) Fe2O3 1 kg lska ksiaidrKh lr.; yels hlv ialkaOh 

Fe2O3 ialkaOh                                  = 1.0 × 10
3
g 

Fe2O3 j, hlv m%;sY;h                   = 70% 

Fe  ialkaOh                                        = 1.0 × 10
3
g ×

70 g 

100 g 
 

                                                            = 700 g 

(c) wjYH ySughsÜ ialkaOh  

Fe2O3 ialkaOh                         = 1 kg × 
100 g 

66.4 g 
 

wjYH ySughsÜ ksêfhys ialkaOh      = 1kg × 
100 g 

66.4 g 
 × 

100 g

70 g 
  

                            = 2.151 kg 

               

m%Yak  2: 

YsIHfhla fidaähï whk 4.00 mg ^NaCl wdldrfhka&" .aÆfldaia (C6H12O6)        

4.00 gla yd c,h 96 gla ñY% lr ødjKhla ms<sfh, lrhs' 

(a) fï ødjKfha .aÆfldaiaj, ujq,Sh;dj  fldmuK o@ 

(b) fï ødjKfha wvx.= Na+ whk j, ixhq;sh ppmj,ska fldmuK o@ 

 

úi`ÿu 

(a) ujq,Sh;dj  =
ødjH ujq, m%udKh

ødjl ialkaOh (kg)
 

.a¨fldaia ujq, m%udKh =
4.0 g 

180 g mol-1  
 = 0.022 mol 

 
 

     Fe ujq, 2l ialkaOh 

 

   Fe2O3 ujq,hl ialkaOh 
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              ødjlfha (c,fha) ialkaOh = 0.096 kg 

              ujq,Sh;djh =
0.022 mol

0.096 kg
= 0.23 mol kg-1 

 

(b) ødjKfha ialkaOh = 0.004 g + 4.00 g + 96 g = 100.004 g 

ppm of Na+ = 
Na+ialkaOh

ødjK ialkaOh
 ×10

6
 

                      =
0.004 g

100.004 g
 ×10

6
 = 39.99 ppm 

 

m%Yak 3: 

NaCl yd KCl ñY%Khl ialkaOh 5'48 g fõ' fuu idïm,h c,fha osh lr thg 

jeämqr is,aj¾ khsÜf¾Ü ^AgNO3& tl;= lrk ,oS' ,enqKq AgCl wjlafIamfha 

ialkaOh 12'70 g fõ' ñY%Kfha NaClys ialkaO m%;sY;h fldmuK o@ 

AgNO3(aq) + Clˉ(aq)                    AgCl(s) + NO3ˉ(aq) 

úi`ÿu:   

AgCl ujq, m%udKh =
12.70 g

143.32 g mol-1  
 = 0.088 mol 

AgCl ujq, m%udKh + KCl ujq, m%udKh = 0.0886 mol 

0.088 mol = NaClj, ialkaOh + KClj, ialkaOh        

         58.5g mol-1  74.5 g mol-1 

NaClj, ialkaOh + KClj, ialkaOh   = 5.48 g  

NaCl j, ialkaOh x hehs Wml,amkh lruq¡  

KCl j, ialkaOh = (5.48 g – x) 

uq¨ Cl- whk ujq, fhdod .ksñka x .Kkh lsrSu 

                           0.088 mol = 
𝑥

58.44 g mol-1  
 + 

(5.48 g – 𝑥)

75.55 g mol-1  
 

                            x = 4.06 g  

NaCl j, ialkaO m%;sY;h  = 
4.06 g 

5.48 g
× 100 = 74.01% 
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3.8 j.=j iólrKj, idrdxYh  
iólrK tall 

A ys ialkaO Nd.h (w/w)  =   
 A ys ialkaOh  

ñY%Kfha øjHj, uq¿ ialkaOh
 

- 

A ys mßud Nd.h (v/v)    =    
 A ys mßudj

ñY%Kfha uq¿ mßudj
 

- 

A ys ujq, Nd.h (XA)    =   
 A ys ujq, m%udKh

ñY%Kfha uq`t ujq, m%udKh
  =

nA

nA+nB+nC+…
 

- 

X uQ,øjHfha ialkaO %      =     iQ;%fha x ujq,  m%udKh ×  x ys ujq,sl ialkaOh (g mol-1)×100   

                              ixfhda.fha ujq,sl ialkaOh  
 

 

- 

ialkaO m%;sY;h (w/w)     =      ødjH ialkaOh   × 100 %                                  
 ñY%Kfha ialkaOh 

 

 

- 

mßud m%;sY;h ^v/v&        =    ødjHfha mßudj    ×  100 % 

            ñY%Kfha mßudj 
 

 

- 

oyilg fldgia (ppt)      =     
øjHfha ialkaOh

ødjKfha ialkaOh
× 𝟏𝟎𝟑

 
- 

ñ,shkhg fldgia (ppm) =    
øjHfha ialkaOh

ødjKfha ialkaOh
× 𝟏𝟎𝟔

 
- 

ì,shkhg fldgia (ppb)  =     
øjHfha ialkaOh

ødjKfha ialkaOh
× 𝟏𝟎𝟗

 
 

- 

ujq,Sh;dj ^m&             =    ødjH ujq, m%udKh 
           ødjl ialkaOh                  

mol kg-1 

 

ujq,sl;dj ^M&      =      ødjH ujq, m%udKh    

           ødjK mrsudj 
 

mol dm-3 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 


