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1. wdj¾;s;d j.=j 

 

 

ye|skaùu   

fuu mdvfï oS wdj¾;s;d j.=fõ we;s uQ,øjHj, j¾.SlrKh idlÉPd lrkq ,efí' okakd 

ixfhda. iuÕ ixikaokh lsrSu u.ska" kj ixfhda.j, .=K mqfrdal:kh lsrSu i|yd 

wdj¾;s;d j.=j Wmldr fõ' ish,q u ridhksl uQ,øjH mrudKql l%udxlh jeäjk f,ig;a" 

iudk .=K iys; uQ,øjH Ml u isria ;Srej, wvx.= jk f,ig ;a kQ;k wdj¾;s;d j.=j 

ilia lr we;' fuu mdvfï oS ldKav wxl, s" p" d iy f f.dKqj, bf,lafg%dak úkHi" 

mrudKql iy whksl úYd,;ajhka$wrhka" whkSlrK Yla;sh" bf,lafg%dak nkaOq;djh" 

úoHq;a RK;djh" ;dmdxlh" øjdxlh jeks fN!;sl .=K ms<sn|j;a bf.kSug yelsjkq we;' 

m<uq j wdj¾;s;d j.=fõ b;sydih iy úlikh ms<sn|j fláfhka i,ld n,uq' 

 

1.1 wdj¾;s;d j.=fõ b;sydih iy úlikh fláfhka 

 

19 jk Y; j¾Ih uq, Nd.fha oS uQ,øjH /ila fidhd .;a w;r ridhk úoHd{hka úiska 

kj uQ,øjH iy y÷kdf.k ;snQ uQ,øjH w;r iudk;d fiùug W;aidy oerS h'  

fvdanrhsk¾ (1829) iudk .=K iys; uQ,øjH ;s%l (triads)  f,i ldKav lrk ,oS¡  

Wod (  ,s;shï" fidaähï" fmdgEishï"  

le,aishï" iafg%dkaáhï" fírshï"  

laf,darSka" ífrdaóka" whãka 

 

ksõ,kaâ ^1863& úiska uQ,øjH idfmalaI mrudKql ialkaOh jeäjk ms<sfj<g ilia l< 

w;r Mys oS iEu wg jk uQ,øjHhla u iudk .=K fmkajk nj ksrSlaIKh lrk ,oS'  

^Octet rule& 

 

fïjd ksõ,kaâf.a wIaGl ^NewlandZs octanes& f,i ye|skaúks' wjdikdjg fuka Tyq úiska 

y÷kd fkd .;a uQ,øjH i|yd ia:dkhla fjkalr fkd ;eîu ksid by< mrudKql l%%udxl 

iys; uQ,øjHj, y÷kd .ekSfuka fuu rgdj ì| jegqks' tu ld,fha oS Tyqf.a fidhd 

.ekSïj,g t;rï iyfhda.hla fkd ,enqKs' 

 

fïh¾ ^1869& úiska uQ,øjHj, idfmaI mrudKql l%udxlh yd >k;ajh w;r iïnkaO;djh 

fidhd n,k ,oS' bkamiq Tyq úiska idfmalaI mrudKql ialkaOhg tfrysj mrudKql 

ksõ,kaâ8
 

fïh¾9 

fvdnfrhsk¾7
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fudaia,s12 

Odrs;djh ^>k;ajfhka fnok ,o mrudKql ujq,hl ialkaOh& m%ia:dr .; lrk ,oS¡ tu 

pl%h u.ska wdj¾;s;d j.=fõ úp,khka fmkajk ,oS' 

  

fukav,Sõ$fukav,S*a ^1869& úiska uQ,øjHj, .=K fjkia ùfï rgdj o i,ld n,ñka 

idfmalaI mrudKql ialkaOh jeäjk ms<sfj<g ilia lrk ,oS¡ y÷kd fkd .;a  uQ,øjH 

i|yd j.=fõ ysia ;eka ;eîfï wjYH;djh Tyq úiska y÷kd .kakd ,oS' j.=j u.ska y÷kd 

fkd .;a uQ,øjHj, .=K mqfrdal;:h lsrSfï yelshdj Tyqg ,enqKs' .e,shï yd 

c¾fukshïj, .=K  ksjerosj mqfrdal;kh lsrSu u.ska Tyqf.a j.=fõ ksjerosNdjh Tmamq úks' 

tu j.=j wo wms úiska Ndú;d lrk wdj¾;s;d j.=jg b;d iudk fõ' 

 

ro¾*¾â iy fudaia,s úiska wdj¾;s;d j.=j kùlrKh lrk ,oS' uQ,øjH tajdfha mrudKql 

l%udxlh tkï" kHIaGsfha wvx.= fm%dafgdak ixLHdj jeä jk ms<sfj<g ielish hq;= nj 

jgyd .kakd ,oS¡ kQ;k wdj¾;s;d j.=fõ ^1 rEmh& uQ,øjH mrudKql l%udxlh jeä jk 

ms<sfj<g;a" iudk .=K iys; uQ,øjH tl u isria ;Srejlg tk f,ig;a ilia lr we;' 

kQ;k wdj¾;s;d j.=j i,ld n,uq' 

 

1.2 kQ;k wdj¾;s;d j.=j 

 

mrudKql l%udxlh tl jk yhsv%cka wdj¾;s;d j.=fõ m<uq uQ,øjHh fõ' uQ,øjH iShlg 

jvd y÷kd f.k we;s w;r tajd mrudKql l%udxlh (Z) jeä jk ms<sfj<g wdj¾;s;d j.=fõ 

ilia lr we;' msg; ixhqc;d ljpfha we;s bf,lafg%dak ixLHdj u; r|d mj;sk ridhksl 

.=Kj,g wkqj" uQ,øjH ldKav j,g ^1" 2" 3 ''''''' 17" 18 & fnod we;' wdj¾;s;d j.=fõ isria 

;Sre ^ldKav 18 la & iy ;sria fma<s ^wdj¾; 7 la& we;' m<uq" fo jk" f; jk" y;r jk" mia 

jk yd yh jk wdj¾;j, ms<sfj<ska uQ,øjH 2 la" 8 la" 8 la" 18 la" 18 la iy 32 la wvx.= 

fõ' nyq;rhla uQ,øjH f,dayjk w;r wdj¾;s;d j.=fõ ol=Kq me;af;a wf,day uQ,øjH 17 la 

muK we;' f,day yd wf,day hk .=K fo j¾.h u olajk f,daydf,day (metalloids) 7 la ^B" 

Si" Ge" As" Sb" Te yd At& y÷kd f.k we;' oeka wms ldKav wxl .ek W.ksuq' 

ro¾*¾â11
 

fukav,Sõ10  
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rEmh 1 ( ldKav wxl yd f.dKq iys; wdj¾;s;d j.=j13 

 

ldKav wxl 

uE; ld,Sk wdj¾;s;d j.=fõ isria ;Srej,g ldKav wxlhla ,nd oS we;' tneúka Li" Na" K" 

Rb" Cs yd Fr m<uq ldKavhg ^merKs I fyda IA ldKavh& wh;a fõ' Be" Mg" Ca" Sr" Ba iy 

Ra fo jk ldKavhg ^merKs II fyda IIA ldKavh& wh;a fõ' Sc" Y" La iy Ac f; jk 

ldKavhg ^merKs IIIB ldKavh& wh;a fõ' Fe" Ru iy Os wg jk ldKavhg  ^merKs VIIIB 

ldKavh& wh;a fõ' B" Al" Ga" In yd Tl oy;=ka jk ldKavhg ^merKs III fyda IIIA ldKavh& 

wh;a fõ' ye,cka uQ,øjH jk F, Cl, Br, I yd At oy y;a jk ldKavhg ^merKs VII fyda 

VIIA ldKavh& wh;a fõ'  WÉp jdhQka jk He, Ne, Ar, Kr, Xe iy Rn oy wg jk ldKavhg 

^merKs 0 ldKavh& wh;a fõ' 

 

f.dKq 

s" p" d iy f uÜgï msrSu wkqj wdj¾;s;d j.=fõ f.dKq y;rla iy ^s" p" d iy f & we;' s-

f.dKqj m<uq iy fo jk ldKavhkaf.ka iukaú; fõ' m<uq iy fo jk ldKavj, uQ,øjH 

ms<sfj<ska laIdr f,day yd laIdr mdxY= f,day f,i ye|skafõ' p-f.dKqj iukaú; jkafka 13 

jk ldKavfha isg 18 jk ldKavh olajd jQ uQ,øjH j,sks' s-f.dKqj iy p-f.dKqj w;r d-

f.dKqj msysgk w;r ;=ka jk ldKavfha isg fodf<dia jk ldKavh olajd jQ uQ,øjHj,skA 

th iukaú; fõ' f f.dKqfõ uQ,øjH 28  la wvx.= jk w;r th ,eka;khsv ^58 isg 71& yd 

welaákhsv ^90 isg 103& f,i iudk fldgia follg fnfohs' Li, Na" K iy Cs j,g jvd 
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fjkia .=K fmkajk kuq;a" fndfyda wdj¾;s;d j.=j, yhsv%cka Li g by<ska ia:dk.; lr 

we;' fuu mdvfï oS yhsv%ckaj, ridhkh fjku idlÉPd flf¾' 

 

yhsv%cka 

yhsv%cka wdj¾;s;d j.=fõ m<uq uQ,øjH fõ' yhsv%cka mrudKqj tla fm%dafgdakhla" kHIaGshla 

iy tla bf,lafg%dakhla iys; b;d ir< jHqyhla  we;' fm%daáhï fyda fm%dafgdak ^ 1

1 & 

ähqàrshï fyda ähqfgfrdaka ^ 2

1 & iy á%áhï ^ 3

1 & yhsv%ckays iuia:dksl fõ' ldur 

WIaK;ajfha oS yhsv%cka oaù mrudKql" wj¾K" >kaOhla rys; jdhqj ls' 

 

we;eï wdj¾;s;d j.=j, yhsv%ckaa m<uq ldKavfha uQ,øjHj,g by<ska ia:dk .; lr we;;a 

iuyr wjia:dj, oS th ody;a jk ldKavfha uQ,øjHj,g by<ska ia:dk .; lrhs' yhsv%cka 

i|yd fjk u ia:dkhla ;sîsu WÑ; h' 

 

 

m%Yakh  ( yhsv%cka 17 jk ldKavfha uQ,øjH iu. ia:dk.; lsrSug fya;= olajkak' 

ms<s;=r  ( WÉp jdhq úkHdih ^1s
2& ,nd .ekSug yhsv%ckaj,g tla bf,lafg%dakhla wjYH fõ' 

ye,ckaj,g o WÉp jdhq úkHdih ^ns
2
np

6& ,nd .ekSug tl bf,lafg%dakhla wjYH fõ' 

yhsv%ckaa úoHq;a Ok uQ,øjH iuÕ yhsv%hsv whkh H idohs' ye,ck o tal RK wekdhk 

(X
-
) idohs' yhsv%cka ^H2& o fndfyda ye,ck ^X2& o oaù mrudKql jdhQka fõ' 

 

 

ls%hdldrlu  

1.    yhsv%cka m<uq ldKavfha uQ,øjH iu. ia:dk .; lsrSug fya;= olajkak' 

 

 

yhsv%ckaj, b;d u jeo.;a m%fhdackh jkafka fyan¾ l%shdj,sh u.ska wefudakshd ^NH3& 

ixiaf,aYKhg fhdod .ekSuhs' *sI¾ fg%dmaia ixiaf,aIKfha  oS ldnka fudfkdlaihsâ (CO) 

u.ska fu;s,a we,afldfyd,a ksmoùug o th fhdod .kS' t<j¿ f;,a yd fïo"  wdydrhg .; 

yels fïo ^Wod( ud.rska& njg mrsj¾;kh lsrSug o yhsvcka m%fhdackhg .kS' we;eï úg 

f,day ksiaidrKfha  oS Tlaisydrlhla f,i;a" bkaOk ^yhsv%cka n, .ekajQ ld¾& f,i;a" 

Tlaisyhsv%cka mEiaiSug;a" ldnksl ixfhda. ksmoùug;a yhsv%cka m%fhdackj;a fõ' 

 

s-f.dKqfõ uQ,øjH 

m<uq ldKavfha uQ,øjH iy fo jk ldKavfha uQ,øjH s-f.dKqfõ uQ,øjH f,i ye|skafõ' 
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*a/kaishï19

 

 
 

fidaähï15
 

 
fmdgEishï16

 
 

iSishï18
 

 
reîähï17

 

 
,s;shï14

 

 

m<uq ldKavfha uQ,øjH 

m<uq ldKavfha uQ,øjH j,g ^merKs I fyda IA ldKavh& ,s;shï ^Li&" fidaähï ^Na&" 

fmdgEishï ^K&" reîähï ^Rb&" iSishï ^Cs& iy *a/kaishï ^Fr& wh;a fõ' fïjd laIdr 

f,day f,i o ye¢kafjk w;r úoHq;h iy ;dmh ikakhkh lrhs' laIdr f,day 

ls%hdldrS jk w;r ksoyia uQ,øjH f,i iajdNdjfha yuq fkd fõ' fidaähï yd 

fmdgEishï fuu ldKavfha wksl=;a uQ,øjHj,g idfmalaIj nyq, fõ' fuu uQ,øjHj, 

ixhqc;d bf,lafg%dak úkHdih ns
1 fõ'  

 

 

 

 

 

 

 

fo jk ldKavfha uQ,øjH 

fo jk ldKavfha ^merKs II fyda IIA ldKavh& uQ,øjHj,g fnr,shï ^Be&" ue.akSishï ^Mg&" 

le,aishï ^Ca&" iafg%dkaáhï ^Sr&" fírshï ^Ba& iy f¾ähï ^Ra& wh;a fõ' fïjd laIdr mdxY= 

f,day f,i o ye|skafõ' fo jk ldKavfha uQ,øjH b;d ls%hdldrS ksid ksoyia uQ,øjH f,i 

iajdNdjfha yuq fkd jk w;r fïjd m%n, Tlaisydrlhka fõ' fmdÿ ixhqc;d bf,lafg%dak 

úkHdih ns
2 fõ' 

 

 

 

 

 

p-f.dKqfõ uQ,øjH 

13 jk ldKavfha isg 18 jk ldKavh olajd wvx.= jk uQ,øjH p-f.dKqjg wh;a fõ' 

 

 

1           2 

3 

Li 

4 

Be 

11 

Na 

12 

Mg 

19 

K 

20 

Ca 

37 

Rb 

38 

Sr 

55 

Cs 

56 

Ba 

87 

Fr 

88 

Ra 

fnr,shï20
 le,aishï22

 iafg%dkaáhï23
 fírshï24

 f¾ähï25
 ue.akSishï21
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p-f.dkqj 

13 jk ldKavfha uQ,øjH 

fuu fldgi ^merKs III fyda IIIA ldKavh& fndafrdaka ^B&" we,qókshï ^Al&" .e,shï ^Ga&" 

bkaäshï ^In& iy ;e,shï ^Tl& iukaú; fõ' fndafrdaka" we;eï f,day .=K iys; jQ wf,dayhla 

f,i ie,fla ^B w¾O f,dayhla&' wfkl=;a uQ,øjH f,day fõ' fmdÿ ixhqc;d bf,lafg%dak 

úkHdih ns
2
np

1 f,i ,súh yel' ish¨ u uQ,øjH +3 TlaislrK wxlh fmkajhs' 

 

 

 

 

 

14 jk ldKavfha uQ,øjH 

14 jk ldKavfha uQ,øjH ^merKs IVfyda IVA ldKavh& j,g ldnka ^C&" is,slka ^Si&" 

c¾fïkshï ^Ge&" áka ^Sn& iy f,â ^Pb& wvx.= fõ' ldnka wf,dayh ls' is,slka iy 

c¾fïkshï f,daydf,day fõ' áka iy f,â f,day fõ' fmdÿ ixhqc;d bf,lafg%dak úkHdih 

ns
2 

np
2 fõ'  4 isg +4 jQ úYd, mrdihl TlaislrK wjia:d fmkajhs' CH4 " oshuka;s" CO 

    18 

 

    13          14          15            16          17 

2 

He 

5 

B 

6 

C 

7 

N 

8 

O 

9 

F 

10 

Ne 

13 

Al 

14 

Si 

15 

P 

16 

S 

17 

Cl 

18 

Ar 

31 

Ga 

32 

Ge 

33 

As 

34 

Se 

35 

Br 

36 

Kr 

49 

In 

50 

Sn 

51 

Sb 

52 

Te 

53 

I 

54 

Xe 

81 

Tl 

82 

Pb 

83 

Bi 

84 

Po 

85 

At 

86 

Rn 

fndafrdaka26 we,qókshï27
 bkaäshï29

 ;e,shï30
 .e,shï28
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ldnka32 is,slka33 c¾fïkshï34
 f,â36

 áka35 

iy CO2 j, ldnkays TlaislrK wxl ms<sfj<ska 4" 0" +2" +4 fõ' uQ,øjH ldnka nyqrEmS 

wdldr 3 lska mj;S' tajd kï oshuka;"s .%e*hsÜ iy *q,rSka fõ' 

 

 

 

          (i)           (ii)              (iii) 

rEmh 2 - ldnkays nyqrEmS wdldr (i) oshuka;s (ii) .%e*hsÜs yd (iii) *q,rSka^C60&
31 

wÕ=re ;ju;a bkaOk m%Njhla f,i Ndú;hg .kS' ldnkaj, 12
C " 13

C" 14
C hk iuia:dksl 

we;' 14
C iuia:dksl fmdis,j, jhi ks¾Kh lsrSu jeks mqrdúoHd;aul  ld, ks¾Khka 

i|yd fhdod .kS' .%e*hsÜ fyd| ,sysis øjHhla jk w;r oshuka;s b;d jákd øjHhla fõ' 

*q,rSka kefkda ;dlaIKfha oS úúOdldrfhka Ndú;hg .kS' w;s msrsisÿ is,slka bf,lafg%dksl 

l¾udka;j, oS m%fhdackhg .kS' nyqwjhúl is,slka" f;,a iy bá f,i m%fhdackhg .kS' 

 

 

 

 

 

 

15 jk ldKavfha uQ,øjH 

15 jk ldKavhg khsg%cka ^N&" fmdiamria ^P&" wdiksla ^As&" wekaaáukS ^Sb& iy ìiau;a ^Bi& 

wvx.= fõ¡ As yd Sb f,daydf,day jk w;r Bi j,g m%Odk ldKav f,dayj,g ,dlaIKsl .=K 

we;¡ fuu uQ,øjHj, fmdÿ ixhqc;d bf,lafg%dak úkHdih ns
2
np

3 fõ¡ tajd 3 isg +5 olajd 

jQ  TlaislrK wxlhka fmkajh¡s NH3" N2" NF3 yd NO3
_  j, khsg%ckays TlaislrK wxl 

ms<ssfj<ska -3" 0 " +3  yd +5    fõ¡ jd;fha 78] la N2 wvx.= fõ ^mrsudj wkqj&' øúlD; jd;h 

Nd.sl wdijkhg ,la lsrSu u.ska khsg%cka ,nd .kS¡ 

ksYal%Sh khsg%cka jdhqj" m%fhdackj;a khsg%cka ixfhda. njg m;a lsrSu khsg%cka ;sr lsrSu 

f,i yªkajhs¡ fyan¾ ixiaf,AYkfha oS N2 yd H2 hlv W;afm%arl iys;j 500
 x
C

 oS yd 300 

atm mSvkhla hgf;a m%;sl%shd lrùfuka NH3 jdksc j ksmojkq ,efí' khsÜ%lA wï,h 

ksmojkqfha" jd;h u.ska wefudakshd TlaislrKh lsrSu u.sks' 
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Tlaiscka 42 

 

fi,Skshï44
 

 

fg¨rshï45
 

 

fmdf,dakshï46
 

 

i,a*¾43
 

 

 

 

 

 

 

16 jk ldKavfha uQ,øjH 

fuu ldKavh Tlaiscka ^O&"  i,a*¾ ^S&" fi,Skshï ^Se&" fg,qrshï ^Te& iy fmdf,dakshï 

^Po& hk uQ,øjHj,ska iukaú; fõ¡ fuu uQ,øjH —pe,afldcka ˜ f,i o ye|skafõ¡ tl u 

i;H f,dayh fmdf,dakshï fõ¡ Te w¾O f,dayh ls¡ Tlaiscka" i,a*¾ iy fi,skshï wf,day 

fõ¡ fmdÿ ixhqc;d bf,lafg%dak úkHdih ns
2
np

4 jk w;r tajdg 2 isg +6 olajd mq¿,a 

mrdihl  TlaislrK wxl oelaúh yel¡ H2S" S8 " SO2 yd SO3 j,  i,a*¾ys TlaislrK wxl 

ms<sfj<ska 2" 0" +4"  iy +6 fõ¡ fmdÿfõ .;a l, fuu uQ,øjHj, l%shdldrS;ajh O > S > Se 

> Te hk ms<sfj<g wvq fõ¡ mDÓú jdhqf.da,fha fojkshg nyq,;u uQ,øjH Tlaiscka jk 

w;r øúlD; jd;h Nd.sl wdijkh lsrSu u.ska Tlaiscka ,nd .; yel¡ Tlaiscka m%Nd 

úÉfPaokhg (photolysis) ,la ùfuka uqla; lKav 2 la ckkh lrk w;r tajd fjk;a 

Tlaiscka wKq iuÕ iïnkaO ùfuka ´fidaka ^O3& iEfoa¡  

 

 

 

 

 

 

17 jk ldKavfha uQ,øjH 

fuu ldKavh *af,darSka ^F&"  laf,darSka ^Cl&"  ífrdaóka ^Br&" whãka ^I& iy weiagàka (At) 

j,ska iukaú; fõ¡ fya,hsv wf,day jk w;r" tajd oaú mrudKql wKq f,i mj;S¡ ldur 

WIaK;ajfha oS *af,darSka iy laf,darSka ly fld< meye;s jdhQka fõ¡ ífrdaóka r;= meye;s 

oshrhla jk w;r whãka l¿ meye;s >khla fõ¡ whãka ødjk oï meye;s h¡  *af,darSka 

jvd;a u úoHq;a RK uQ,øjH jk w;r m%n, Tlaisydrlh ls' *af,darSka b;d l%shdldrS h¡ tu 

ksid fndfyda uQ,øjH iu. ixfhda. idohs¡ 

 

khsg%cka 37 

 

fmdiamria 38 

 

wdiksla 39 

 

wekaaáukS40 

 

ìiau;a 41 
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fuu  ldKavfha uQ,øjHj, fmdÿ bf,lafg%dak úkHdih ns
2
np

5
 fõ¡ fuu uQ,øjH f,dayhlska 

bf,lafg%dakhla ,ndf.k fyda wf,dayhla iuÕ bf,lafg%dak yjqf,a ;nd .ekSu u.ska WÉp 

jdhq  úkHdih ,nd .kS¡ tu ksid fuu uQ,øjH 1 TlaislrK wxlh fmkajhs' laf,darSka" 

ífrdaóka yd whãka m%Odk f,i u Tlais wekdhk yd wka;¾ ye,ck ixfhda. f,i mj;sk 

úg +1 " +3 " +5 iy +7  TlaislrK wxl olajhs¡ ye,ck wKqj, nkaOk ú>gk Yla;sh 

D^X-X& my; ms<sfj<g wvq fõ¡  

D^Cl-Cl ) > D^Br-Br& > D^F-F& ≈ D^I-I& 

 

 

 

 

 

 

18 jk ldKavfha uQ,øjH 

fuu ldKavfha uQ,øjH idudkHfhka WÉp jdhq f,i ye|skafjk w;r yS,shï ^He&"  

ksfhdaka ^Ne&"  wd¾.ka ^Ar&" ls%magka ^Kr&" fifkdaka ^Xe& iy frfvdaka ^Rn& óg wh;a fõ¡ 

fïjd t;rï ridhksl m%;sls%hdYS,S fkd jk ksid WÉp jdhq f,i ye¢kafõ¡ fuu uQ,øjH 

jdhqf.da,fha yd mDÓú lfndf,a b;d l=vd m%udKj,ska yuqjk ksid úr< jdhq f,i o 

ye¢kafõ¡  fuu uQ,øjH ish,a, tal mrudKql"  wj¾K" .kaOhla rys; jdhQka fõ¡ frfvdaka 

úlsrKYS,S h¡ Ne"  Ar"  Kr"  Xe iy Rn j, fmdÿ ixhqc;d bf,lafg%dak úkHdih ns
2
np

6 fõ¡ 

(ndysr;u ljpfha uq¿ bf,lafg%dak ixLHdj 8 ls) yS,shïj, bf,lafg%dak úkHdih 1s
2
 fõ. 

ish¨u WÉp jdhqj, ixhqc;d ljpfha ;sìsh yels Wmrsu bf,lafg%dak ixLHdj mj;sk ksid 

mrudKq tlsfkl iuÕ iïnkaO fkd fõ¡ ^oaú mrudKql wKq ieoSu i|yd& fïjd wfkl=;a 

uQ,øjH iuÕ o iS>%fhka iïnkaO fkd fõ¡ fïjd ksYalS%h jdhq f,i ye|skaùug fya;=j th 

fõ¡  kuq;a 1962 isg Xe  ys *af,darhsv yd Tlaihsv fidhdf.k we;' 

 

 

 

 

 

18 jk ldKavfha uQ,øjH51 

 

*af,darSka 47 

 

laf,darSka 48 
 
ífrdaóka 49 

 

whãka 50 
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d-f.dKqfõ uQ,øjH  ^f; jk ldKavfha isg 12 jk ldKavh olajd& 

d-f.dKqfõ uQ,øjH f,day jk w;r tajd wdka;rsl f,day kï  fõ¡ d uÜgug bf,lafg%dak 

msrSfuka fuu uQ,øjH ,efí¡ iEu f,dayhla u Ok wdfrdams; oe,sila iy ksoyia  

bf,lafg%dak ;gdlhlska iukaú; fõ¡ d-f.dKqfõ ish¨ u uQ,øjH fyd| ;dm ikakdhl yd 

úoHq;a ikakdhl fõ¡    

  

  3            4        5       6         7       8       9        10      11      12 

3d 
21 

Sc 

22 

Ti 

23 

V 

24 

Cr 

25 

Mn 

26 

Fe 

27 

Co 

28 

Ni 

29 

Cu 

30 

Zn 

4d 
39 

Y 

40 

Zr 

41 

Nb 

42 

Mo 

43 

Tc 

44 

Ru 

45 

Rh 

46 

Pd 

47 

Ag 

48 

Cd 

5d 
57 

La 

72 

Hf 

73 

Ta 

74 

W 

75 

Re 

76 

Os 

77 

Ir 

78 

Pt 

79 

Au 

80 

Hg 

6d 
89 

Ac 

104 

Rf 

105 

Db 

106 

Sg 

107 

Bh 

108 

Hs 

109 

Mt 

110 

Ds 

111 

Rg 

112 

Cn 

      

nyq;rhla  d-f.dKqfõ uQ,øjH úp,H TlaislrK wxl olajhs' s-f.dKqfõ yd p-f.dKqfõ 

uQ,øjHj,g idfmalaIj d-f.dKqfõ uQ,øjHj,g" by< ;dmdxl yd øjdxl we;¡ 3d-fY%aKsfha 

;dmdxlh Sc isg V olajd l%ufhka jeäjk w;r Fe isg Zn olajd wvq fõ' fuu uQ,øjH s 

iy p-f.dKqj, uQ,øjHj,g idfmalaI j by< >k;ajhla fmkajhs'  3d-fY%aKsfha  Sc isg Cu  

olajd >k;ajh jeä fõ' d-f.dKqfõ uQ,øjH m<uq ldKavfha f,dayj,g jvd úoHq;a 

Ok;djfhka wvq h' 3d-fY%aKsfha  úoHq;a RK;djh Sc isg Cu olajd uo jYfhka jeä ùug 

keUqre fõ' nyq;rhla wdka;rsl f,day ixlS¾K j¾Kj;a h' d -f.dKqfõ uQ,øjH úp,H 

TlaislrK wxl olajk w;r tajdfha f,day ixlSK W;afma%rl f,i jeo.;a fõ' Zn" Cd yd 

Hg wdka;rsl f,day f,i fkd ie,fla' ialekaähï" Sc
+^d2& fyda Sc

2+^d1& f,i ia:dhS whk 

fkd idok ksid fndfyda fmd;aj, th wdka;rsl f,dayhla f,i fkd ie,fla¡ 

 

ls%hdldrlu   

2.     Zn wdka;rsl f,dayhla f,i fkd ie,flkafka uka o @ 
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f-f.dKqfõ uQ,øjH 

f-f.dKqjg uQ,øjH 28 la wvx.=jk w;r th  wdj¾;s;d j.=fõ my<ska olajhs'  

fuu uQ,øjH f-uÜug bf,lafg%dak msrSfuka ,efí' ^jeä úia;r i|yd my; olajd we;s 

bf,lafg%dak úkHdihka n,kak & 

58 

Ce 

59 

Pr 

60 

Nd 

61 

Pm 

62 

Sm 

63 

Eu 

64 

Gd 

65 

Tb 

66 

Dy 

67 

Ho 

68 

Er 

69 

Tm 

70 

Yb 

71 

Lu 

90 

Th 

91 

Pa 

92 

U 

93 

Np 

94 

Pu 

95 

Am 

96 

Cm 

97 

Bk 

98 

Cf 

99 

Es 

100 

Fm 

101 

Md 

102 

No 

103 

Lr 

 

f-f.dKqjg ;sria fma,s 2la we;' m<uq fma,sfha uQ,øjH ,eka;khsv ^fyda ,eka;fkdhsv& f,i 

ye|skafjk w;r fo jk fma<sfha uQ,øjH welaákhsv ^fyda welaáfkdhsv& f,i ye|skafõ' 

flfia kuq;a ,eka;khsv uQ,øjH ^,ekaokï ^La& g miq mrudKql l%udxlh 57 isg 71 olajd& 

6 jk wdj;fha La yd Hf w;r ia:dk.; l< hq;= h' tf,iska u welaákhsv uQ,øjH 

^welaàkshï g miq mrudKql l%udxlh 90 isg 103 olajd& 7 jk wdj¾;fha ia:dk.; l< hq;= 

h' uQ,øjH"  wod, f.dKqj,g j¾. lsrSu i|yd bf,lafg%dak úkHdih fhdod .; yel' 

uQ,øjH j, bf,lafg%dak úkHdih ie,ls,a,g .ekSu u.ska tajdfha m%;sls%hdYS,s;ajh f,day 

wf,day  .=K iy whkSlrKh Yla;Ska myiqfjka mqfrdal:kh l< yels h'  

 

bf,lafg%dak úkHdih  

úúO Yla;s uÜgï fyda ljp ^K" L" M" N wdoS& j, bf,lafg%dak mj;S' iEu ljphla u Wm 

ljp ^s" p" d" f  wdoS& j,ska iuka; fõ' s" p" d yd f  Wm ljpj, yuqjk ldlaIsl ms<sfj<ska 

1" 3" 5" 7 fõ' ldlaIslhl yuqjk Wmrsu bf,lafg%dak .kK 2 ls¡ m<uq ljp y;frys 

ldlaIsl fnoS hk whqre 1 j.=fõ oelafõ' 
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1 j.=j - m<uq ljp y;frys ldlaIsl fnoS hk whqre 

 

 

m%Yakh - Yla;s uÜgïj,g  bf,lafg%dak msrSfï wkqms<sfj< l=ula o @ 

ms<s;=r  - 1s " 2s" 2p"  3s" 3p" 4s" 3d" 4p" 5s" 4d" 5p" 6s" 4f" 5d" 6p" 7s wdoS f,i  

           Yla;sh ie,l=+ úg 1s <  2s < 2p <  3s < 3p < 4s < 3d < 4p < 5s¡¡¡¡¡¡ 

 

 

wdj¾;s;d j.=fõ we;s uQ,øjH ;j;a wdldrhlg fldgia y;rlg fnosh yel¡ tajd kï  

1. WÉp jdhq ^18 jk ldKav & 

2. ksfhdacs; ^Repersentative& uQ,øjH ^s iy p-f.dKq& 

3. wdka;rsl uQ,øjH ^d-f.dKqj & 

4. wka;¾ wdka;rsl  uQ,øjH ^f-f.dKqj& 

 

 

 

n 

 

ljph 

 

ldlaIslh 

 

uq¿ ldlaIsl .Kk 

1 K 1s 1 

2 L 2s 

2px, 2py, 2pz 

4 

3 M 3s 

3px, 3py, 3pz 

3dxy, 3dyz, 3dxz, 22 yx
d3


, 2z

d3  

9 

4 N 4s 

4px, 4py, 4pz 

4dxy,  4dyz , 4dxz,, 22 yx
d4


, 2z

d4  

4f ldlaIsl 7 

16 
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WÉp jdhq 

fuu uQ,øjH wdj¾;s;d j.=fõ 18 jk ldKavh hgf;a j¾.SlrKh flf¾' yS,shï ys 1s 

ldlaIslfha bf,lafg%dak 2 ls' taksid ixhqc;d bf,lafg%dak úkHdih 1s
2 fõ' yS,shï yer 

wfkla ish¨ u uQ,øjH j, ixhqc;d bf,lafg%dak úkHdih ns
2
np

6
 fõ¡ WÉp jdhqj,g msreKq 

ixhqc;d ljphla we;s ksid tajd ksIalS%h fõ¡ ish,a, tal mrudKql jdhqka fõ¡ 

 

 

m%Yakh- Ar iy K j,  bf,lafg%dak úkHdih fudkjd o @  

ms<s;=r - Ar ys bf,lafg%dak úkHdih 1s
2
 " 2s

2" 2p
6"  3s

2" 3p
6  fõ¡ th [Ar] f,i oelaúh yel¡  

K ys bf,lafg%dak úkHdih 1s
2
 " 2s

2" 2p
6"  3s

2" 3p
6" 4s

1 fõ¡ tneúka  K ys 

bf,lafg%dak úkHdih [Ar]4s
1  f,i ,súh yel¡  

K
 ys bf,lafg%dak úkHdih 1s

2
 " 2s

2" 2p
6"  3s

2" 3p
6 = [Ar] nj i,lkak¡ K+ yd Ar 

j, tl u bf,lafg%dak ixLHdjla mj;S¡ ^iu bf,lafg%daksl& 

tf,i u Ca
2+" Sc

3+" P" S yd Cl
" wd.ka iuÕ iu bf,lafg%daksl fõ¡  

 

 

ksfhdacs; uQ,øjH  

fïjd ixhqc;d bf,lafg%dak úkHdih ns
1" ns

2" ns
2
np

1" ns
2
np

2" ns
2
np

3" ns
2
np

4 iy ns
2
np

5  jQ 

uQ,øjH fõ¡ fuu uQ,øjH s yd p f.dKqj,g wh;a fõ¡  

 

 

m%Yakh - P j, bf,lafg%dak úkHdih l=ula o@ 

ms<s;=r  - P ys bf,lafg%dak úkHdih 1s
2
 " 2s

2" 2p
6"  3s

2" 3p
3 

= [Ne]3s
2
 3p

3  

P
3  ys bf,lafg%dak úkHdih 1s

2
 " 2s

2" 2p
6"  3s

2" 3p
6 = [Ar] nj i,lkak¡   

 

 

wdka;rsl uQ,øjH 

fuu uQ,øjHj, mrudKq fyda ia:djr whkj,g wiïmQ¾K j msreKq d ljp we;s ksid 

wdka;rsl f,day f,i ye|ska fõ' fmdÿfõ .;a l, fïjdfha s ljpfha bf,lafg%dak tlla 

fyda folla o Wmdka; ^wjidkhg fmr& d-ljpfha tfla isg oyh olajd bf,lafg%dak 
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ixLHdjla o mj;S' d-f.dKqfõ uQ,øjHj, ixhqc;d ljpfha bf,lafg%dak úkHdih ^n¬1&s2
 

nd
m fyda ^n¬1&s1

nd
m f,i o oelaúh yel' fuys oS n= 3" 4" 5 fyda 6 fõ' m = 1" 2" 3 …fyda 10 

fõ'  

m<uq wdka;rsl fY%aKsh bf,lafg%dak úkHdih 1s
2
2s

2
2p

6
3s

2
3p

6
4s

2
3d

1  jk ;=ka jk ljpfha 

ialekaähï Sc ^mrudKql l%udxlh Z = 21 ls& f.ka werfUk w;r bf,lafg%dak úkHdih 

1s
2
2s

2
2p

6
3s

2
3p

6
4s

2
3d

1 0 jk 11 jk ldKavfha Cu (Z = 29) f.ka wjidk fõ¡ uQ,øjH f,i 

mj;sk fldm¾j, msreKq d-ldlaIsl ;sfnk kuq;a" bf,lafg%dak úkHdih 1s
2
2s

2
2p

6
3s

2
3p

6
3d

9 

jk Cu
2+ whk idok neúka fldm¾ wdka;rsl f,dayhla f,i ie,fla¡ ksoyia mrudKq i|yd 

3d- iy 4s-ldlaIslj, Yla;Ska b;d wdikak ^3d  > 4s& nj i,lkak¡ f,day legdhkj, 

3d-ldlaIslh 4s-ldlaIslj,g jvd b;d ia:djr fõ ^3d  < 4s&¡ tksid 4s bf,lafg%dakhla 

m<uq j bj;a fõ¡ tneúka Ti
2+ yd V3+ whkj, bf,lafg%dak úkHdi [Ar]3d

2
 f,i ,súh 

yel¡  

 

m%Yakh  - Cu
+
 whkfha bf,lafg%dak úkHdih l=ula o@  

ms<s;=r  - Cu
+
 whkfha bf,lafg%dak úkHdih 1s

2
 " 2s

2" 2p
6"  3s

2" 3p
6" 3d

10
=[Ar]3d

10 fõ¡ 

 

 

wdka;rsl uQ,øjH 

f-uÜgug  bf,lafg%dak msrSfuka  fuu uQ,øjH ,efí¡ WodyrKh f,i Ce ^ = 58& isg Yb 

^ = 70& olajd uQ,øjH ,efnkafka 4f uÜgug bf,lafg%dak msrSfuks¡ ,eka;khsv kï jk 

fuu fY%aKsfha bf,lafg%dak msrSu wl%uj;a jk w;r jrska jr 4f uÜgug bf,lafg%dak msfrk 

w;r jrska jr 5d-Yla;s uÜgug o bf,lafg%dak msf¾¡ fïjdfha  bf,lafg%dak úkHdih 

[Xe]4f
m

5d
1
6s

2 ( m =1-14 ) f,i ,súh yels h¡ 5d-uÜgug tf,iska u bf,lafg%dak msrSfuka 

,efnk uQ,øjH welaákhsv f,i ye|skafõ¡ 

 

m%Yakh- Ce j,  bf,lafg%dak úkHdih l=ula o@ 

ms<s;=r ( Ce j,  bf,lafg%dak úkHdih [Xe]4f
1
5d

1
 6s

2
 fõ¡  

ksoyia mrudKqfõ Yla;s uÜgï msrSfï wkqms<sfj< 6s < 5d < 4 nj i,lkak ¡ 
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ls%hdldrlu  

3.    my; mrudKq $wKqj,  bf,lafg%dak úkHdih ,shkak' 

a)   i)  K       ii)   Kr     iii) Cr     iv)  Fe
2+

    v)  Cl
-
     vi)  Si  

b)  my; mrudKq $wKqj,  ixhqc;d bf,lafg%dak úkHdih ,shkak' 

 i)  Cs
+
     ii)  Ir

3+
    iii)  Sr    iv)   Mn

2+
   v)   S

2 
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2' wdj¾;s;d j.=fõ rgd 

 

 

wdj¾;s;d j.=fõ  we;s uQ,øjH j¾.SlrKh wms W.;Af;uq¡ uQ,øjHj, fN!;sl .=K iuyrla 

oeka i,ld n,uq¡ 

 

2'1 mrudKq iy whkj, m%udKhka 

idudkH WIaK;ajfha oS uQ,øjH lsysmhla mrudKq f,i mj;S¡ fndfyda  uQ,øjH WodiSk wKq 

^Wod( N2" H2& fyda whk idohs¡ mrudKqjlg bf,lafg%dakhla$bf,lafg%dak tl;= ùu fyda 

bj;a ùu u.ska whk iEfoa¡ mrudKqjl m%udKh ndysr bf,lafg%dakj, iM, mrsudj u; rd|d 

mj;S¡ uQ,øjHhl mrudKql m%udKh jeo.;a ùug fya;= jkafka ;dmdxlh" Þjdxlh" 

whKSlrK Yla;sh yd úoHq;a RK;djh jeks .=Kdx." m%udKh u; r|d mj;sk neúks¡ hdno 

mrudKq$ whk foll" kHIaGs fol w;r uksk ,o ÿr fhdod .ksñka mrudKqfõ$whkfha 

m%udKh ks¾Kh l< yel¡ fuys oS tu ÿr mrudKq$whk foflys wrhkaf.a tl;=jg iudk 

nj Wml,amkh lrhs¡ fuu ÿr mrudKq fol w;r mj;sk nkaOk j¾.h u; r|d mj;sk 

ksid wrhka j¾. lsysmh ls¡ ^mrudKql iyixhqc"  whksl"  f,dayl wrhka hkdoS f,i&¡ iEu 

wrhla u hï nkaOk j¾.hla i|yd .Kkh lrkq ,efí¡ 

 

2¡2 mrudKql wrhka 

mrudKqjl isg ;j;a i¾j iu mrudKqjlg we;s fláu ÿr f,i mrudKql wrh ie,lsh 

yels h¡ fuu ks¾jpkhg wkqj mrudKq ridhkslj nkaOkh ù we;s o ke;s o  hk nj 

i|yka fkdfõ¡ tu ksid mrudKql wrhka mrudKq$whk w;r mj;sk nkaOk j¾.h u; r|d 

mj;S¡ fï ksid iyixhqc ixfhda. i|yd wm iyixhqc wrh f,i Ndú;d lruq' ^iyixhqcj 

ne÷k mrudKq folla w;r iu;=,s; ÿr& ksoyia f,day i|yd wm f,dayl wrh f,i Ndú;d 

lruq ^hdno f,day mrudKq folla w;r ÿfrka wvla & wka;¾ kHIaGsl ÿr uekSu u.ska   

mrudKqj, wrhka .Kkh lsrSu i|yd mrSlaIKd;aul l%u lsysmhla we;¡ Wod ( laf,darSka 

mrudKq folla w;r bf,lafg%dak hq.,la yjqf,a ;nd .ekSu u.ska iEfok laf,darSka wKqfõ" 

Cl-Cl ÿr 0.198 nm f,i fidhd f.k we;¡ fuu ÿfrka wvla ^0.099 nm& laf,darSkaj, 

iyixhqc wrh fõ¡ oshuka;sj, C-C nkaOk ÿr 0.154 nm f,i fidhdf.k we;s w;r ;j;a 

fndfyda we,smeál  ixfhda.j, C-C nkaOk ÿr o tu ÿr u nj fidhd f.k we;¡ tu ksid 

ldnkaj, iyixhqc wrh 0.077 nm fõ¡ ksoyia f,dayj, iEu mrudKqjlg u hdno mrudKq 
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/ila we;s w;r mrudKq w;r we;s nkaOk f,dayl nkaOk kï fõ¡ idudkHfhka f,dayl 

wrhka iyixhqc wrhkag jvd úYd, fõ¡  

bf,lafg%dak u.ska w;a lr .kakd Yla;s uÜgï ixLHdj by< h;au whksl wrho úYd, fõ¡ 

tu ksid tl u ldKvfha uQ,øjHj, mrudKql l%udxlh jeä j;au mrudKql wrh o l%ñlj 

jeä fõ¡ laIdr f,day j, ^Li isg Cs  olajd& mrudKql wrh jeä ùfï ixikaokhla my; 

oelafõ¡ 

 

 

 

ls%hdldrlu  

4.   laIdr mdxY= f,dayj, mrudKql wrhka ixikaokh lrkak' 

 

 

wdj¾;s;d j.=fõ" wdj¾;hl  jfï isg ol=Kg mrudKql wrhkaf.a fmdÿ wvq ùula oelsh 
yel¡ fuu wvq ùug m%Odk fya;=j kHIaGsfhys Ok wdfrdamKh jeä ùuhs¡ ^fm%dafgdak 
ixLHdj& Li isg F olajd mrudKql l%udxlh jeä ùu;a iuÕ mrudKql wrh wvq ùu 
ixikaokd;aulj my; oelafõ¡ 

 

uQ,øjHh Li Be   B C N O   F 

mrudKql wrh (nm) 0.123 0.106 0.088 0.077 0.074 0.073 0.064 

 

 

wdj¾;hla yryd tla uQ,øjHhl isg B<Õ uQ,øjHhg hdfï oS tl;= fjk bf,lafg%dak  tl 
u m%Odk Yla;s ugulg msf¾¡ tuksid iM, Ok wdfrdamKh wdj¾;hla yryd jfï isg 
ol=Kg hdfï oS jeä jk kuq;a fuu Ok wdfrdamKh wdjrK bf,lafgdak ^2.5 fldgi 
n,kak& u.ska we;slrk jeä jk wdjrKh u.ska WodiSk fkd fõ¡ tuksid ndysr  
bf,lafgdak kHIaáhg wdl¾IKh jk w;r tys m%;sM,h jkafka mrudKql wrh l=vd ùuhs¡ 
tl u wdj¾;hl we;s wfkl=;a uQ,øjHj, mrudKql wrhg jvd WÉp jdhqj, mrudKql 
wrh úYd, úh yels nj i,lkak¡  

 

yhsv%cka isg fmdgEishï olajd  uQ,øjH j, iyixhqc wrfha úp,kh 3 rEmfha oelafõ¡ 

uQ,øjHh Li Na K Rb Cs 

mrudKql wrh (nm) 0.123 0.157 0.203 0.216 0.235 
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3 rEmh: yhsv%cka isg fmdgEishï olajd uQ,øjHj, iyixhqc wrfha úp,kh 

 

ls%hdldrlu   

5.   ;=ka jk wdj¾;fha uQ,øjHj, mrudKql wrhka ixikaokh lrkak'  ^Na isg Cl olajd& 

 

2'3 whksl wrhka  

mrudKq bf,lafgdak ,nd .eksu fyda msg lsrSu u.ska whk iEfoa¡ iaMálfha we;s whk w;r 

ÿr u.ska whkj, whksl wrh ;SrKh l< yel¡ Wod( fidaähï laf,darhsâ iaMálfha wka;¾ 

kHIaGSh ÿr u.ska fidaähï whkfha (Na
+
) yd laf,darhsâ whkfha (Cl

-
) whksl wrhka ,nd 

.; yel¡ X-lsrK új¾;kh u.ska wKql jHqyh ;SrKh lr mrudKql $whksl ÿrj,a 

myiqfjka ;SrKh l< yel¡  

Ok whk ^legdhk& iEfokafka" uQ,øjHla mrudKqjla  bf,lafg%dak msg lsrSfuka jk w;r 

tajd iEu úg u uq,a mrudKqjg jvd l=vd fõ¡ Wod( jefkaähïys mrudKql wrh 0.131 nm 

jk w;r V2+" V3+ yd V4+ whkhkaf.a whksl wrhka ms<sfj<ska 0.088"  0.074 iy 0.060 fõ¡ 

 

m%Yakh - by; ksrSlaIKh meyeos,s lrkak  

ms<s;=r - Y=oaO Ok wdfrdamkh by< h;au mrudKqjl fyda whkhl m%udKh wvq fõ¡ Ok  

          whkfha we;s Y=oaO Ok wdfrdamkh u.ska bf,lafgdak kHIaGsh foig ;oska  

          wdlIKh lrhs¡ fuu.ska bf,lafg%dak j<dj ixfldapkh fõ¡ tu ksid Ok    

          wdfrdamkh jeäfj;au whksl wrh wvq fõ¡ 

 

mrudKql l%udxlh 

iyixhqc wrh/ pm 
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ls%hdldrlu  

6.    Li ys mrudKql wrh 0.123 jk w;r Li
+ whkfha wrh 0.068 fõ¡ fuu ksrSlaIKh      

     meyeos,s lrkak¡ 

 

mrudKqjlg bf,lafg%dakhla tl;= ùu u.ska RK wdfrdams; whk ^wekdhk& iEfoa¡ tl;= 

jk bf,lafg%dakh kHdIaál wdfrdamkh jeä fkd lr ^kHIaGsfhys we;s fm%dafgdak ixLHdfõ 

fjkila isÿ fkdfõ& by<g Yla;s uÜgug we;=¿ fõ¡ fuys oS bf,lafg%dak - bf,lafg%dak 

úl¾IKh ùu yd bf,lafg%dak j<dj m%idrKh ùu isÿ fõ' tu ksid mrudKqjg jvd RK 

wdfrdams; whkfha m%udKh jeä fõ' Wod( laf,darSkays  mrudKql  wrh 0.099 nm jk w;r 

Cl
- whkfha wrh 0.181 nm fõ' 

 

ls%hdldrlu  

7.  whäkays mrudKql  wrh 0.128 jk w;r I whkfha wrh 0.219 nm fõ¡ meyeos,s  

    lrkak'  

 

2¡4 f,day iy wf,day .=K 

uQ,øjHhla bf,lafg%dak msg lr Ok wdfrdams; whk ^legdhk& iEoSug olajk keUqre;djh 

tys f,day .=Kh kï fõ¡ fuu .=Kh úoHq;a Ok;djhg iïnkaO fõ¡ uQ,øjHhla 

bf,lafg%dak msg lr RK wdfrdams; whk ^wekdhk& iEoSug olajk keUqre;djh tys wf,day 

.=Kh kï fõ¡ uQ,øjHh f,day .=K ldKavhl my<g hdfï oS jeä fõ¡ Wod ( ldKavfha 

my<g hdfï oS Li isg Cs olajd mrudKqj, m%udKh jeä jk w;r f,day .=Kh o jeä fõ¡ 

tys m%;sM,h f,i ndysr ljpfha we;s  bf,lafg%dak myiqfjka bj;a l< yel¡ Li isg Cs 

olajd wf,day .=Kh wvq jk nj o wmg lsj yel¡  

 

ls%hdldrlu  

8.  my; uQ,øjH f,day .=K jeä jk wkqms<sfj<g ilia lrkak' 

 As" N" P iy Sb  

    my; uQ,øjH wf,day .=K jeä jk wkqms<sfj<g ilia lrkak' 

  Be" Ca" Mg" Sr 
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wdj¾;hla yryd jfï isg ol=Kg uQ,øjHkaf.a f,day .=K wvq jk w;r wf,day .=K jeä 

fõ' fuhg fya;= jkafka"  

i. jfï isg ol=Kg whksl wrh wvq ùu'  

ii. jfï isg ol=Kg iM, kHIal wdfrdamKh jeä ùu'  

Wod( fo jk wdj¾;fha uQ,øjH w;rska jvd;a u f,day .=K ork uQ,øjH Li jk w;r jvd;a 

u wf,day .=K ork uQ,øjH F fõ¡ WÉp jdhqj,g f,day .=K fyda wf,day .=K fkdue;s w;r 

tajd bf,lafg%dak msg lsrSug fyda ,nd .ekSug keUqre;djhla fkd olajhs¡ 

 

2'5  whkSlrK  Yla;sh  

mrudKqjl m<uq whkSlrK Yla;sh hkq jdhquh ;;ajfha we;s mrudKqfõ jq bf,lafg%dakhla 

wmrñs; ÿrlg bj;a lsrSug wjYH Yla;sh hs' fuu l%shdj,sh my; whqrska ,shkq ,efí'  

M(g)      M
+
(g)  +  e


  

whkSlrKh fndfyda ridhksl m%;sls%hdj, oS isÿjk neúka uQ,øjHj, ls%hdldrS nj 

mqfrdal:khg th jeo.;a fõ' 

mrudKqjl whkSlrK Yla;shg n,mdk idOl my; oelafõ' 

^a & mrudKql wrh( mrudKql wrh jeä fj;au whkSlrK Yla;sh wvq fõ' 

^b& iM, kHIaGsl wdfrdamKh ( iM, kHIaGsl wdfrdamKh jeäfj;au" whkSlrK   

Yla;sh jeä fõ' 

^c& we;=<; bf,lafg%dak u.ska we;s lrk wdjrKh' 

mrudKqjl kHIaGsh yd ndysr;u ljph w;r" we;=<; ljp jeä m%udKhla we;súg" msg; 

bf,lafg%dak myiqfjka bj;a l< yels fõ' 

fuhg fya;= jkafka 

i. we;=<; ljp bf,lafg%dak ^wdjrK bf,lafg%dak& u.ska msg; bf,lafg%dak 

úl¾IKh lsrSu' 

ii. we;=<; ljp bf,lafg%dak u.ska msg; u jQ bf,lafg%dak kHIaGsfhka wdjrKh 

lsrSu' 

tu ksid wdjrKh jeä jk úg ^wdjrK n,mEu& iM, kHIaál wdfrdamK u.ska we;sjk 

n,mEu wvq fõ' tu ksid wdjrKh jeä jk úg whkSlrK Yla;sh wvq fõ' wdjrK n,mEu 

my; wkqms<sfj<g wvq fõ' 

s > p > d > f 

 

jdhquh ;;a;ajfha we;s tal,s; mrudKqjlska ,sys,a j ne÷k bf,lafg%dakhla bj;a lsrSug 

wjYH Yla;sh — m<u q whkSlrK Yla;sh˜ f,i ye¢ka fõ' fo jk" f; jk" y;r jk"'''' 

whkSlrK Yla;Ska hkq ms<sfj<ska fo jk" f; jk" y;r jk bf,lafg%dak bj;a lsrSug 



22 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 
 

wjYH Yla;Ska fõ' bf,lafg%dak bj;a lsrSug wjYHjk Yla;sh" tajd mrudKqfõ kHIaGshg 

fl;rï ;oska ne£ ;sfnkjd o hkak u; /£ mj;sk ksid" iM, kHIaGsl wdfrdamKh wvq u 

jk úg whkSlrK Yla;sh wvq u fõ' fo jk whkSlrK Yla;sh hkq jdhquh wjia:dfõ we;s 

tal Ok whkhlska tl bf,lafg%dakhla bj;a lsrasug wjYH Yla;sh hs'  

M
+
(g)       M

2+
(g)  +  e


 

f; jk whkSlrK Yla;sh hkq jdhquh wjia:dfõ we;s oaú Ok whkhlska bf,lafg%dakhla 

bj;a lsrasug wjYH Yla;sh hs' 

M
2+

(g)       M
3+

(g)  +  e

 

wdj¾;s;d j.=fõ jfï isg ol=Kg 

i. mrudKql wrh wvq fõ' 

ii. iM, kHIaGsl wdfrdamKh jeä fõ' 

 

tu  ksid idudkHfhka" whkSlrK Yla;sh wdj¾;s;d j.=fõ jfï isg ol=Kg hk úg jeä  

fõ' ish¨ msg; u bf,lafg%dak tl u ljpfha mj;sk ksid wdjrK n,mEu b;d l=vd h' 

flfia kuq;a fuys oSs  wkql%ñl;d lSmhla oelsh yel' we;eï uQ,øjHj, whkSlrK Yla;sh 

wdj¾;fha B<Õg we;s uQ,øjHfha whkSlrK Yla;shg jvd úYd, h' fuu iq¿ wm.ukh" 

mrudKqj, yd iEfok whkj, yd bf,lafg%dak úkHdihka ie,lSfuka úia;r l< yel' 

iïmQ¾Kfhka msreKq ljp wvla msreKq ljp yd Wmljp wu;r ia:dhS;djhla fmkajk nj 

fidhd f.k we;' tuksid s2"  s2
p

6 ^iïmQ¾Kfhka msreKq& yd s2
p

3  ^wvla msreKq& úkHdi iys; 

uQ,øjH by, whkSlrK Yla;Ska fmkajhs' ;j o iEfok legdhkg iïmQ¾Kfhka msreKq yd 

wvla msreKq bf,lafg%dak úkHdihla iys; úg whkSlrK Yla;sh wvq nj fidhdf.k we;' 

4 rEmh u.ska wdj¾;s;d j.=fõ m<uq uQ,øjH mkia y;f¾ m<uq whkSlrK Yla;Ska oelafõ' 

 

 

4 rEmh: m<uq uQ,øjH mkia y;f¾ m<uq whkSlrK Yla;Ska 

mrudKql l%udxlh 

 

m<uq whkSlrK Yla;sh/ kJ mol
-1 
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4 rEmhg wkqj" wdj¾;hla osf.a m<uq whkSlrK Yla;sh wl%uj;a f,i jeäjk nj meyeos,s 

h' Wod( fnr,shïj, m<uq whkSlrK Yla;sh fndafrdakaj, m<uq whkSlrK Yla;shg jvd 

jeä h' 

 

 

m%Yakh ( Tn by; ksrSlaIKh meyeos,s lrkafka flfia o @ 

ms<s;=r  ( fndafrdakaj, ixhqc;d bf,lafg%dak úkHdih 2s
2
2p

1  fõ' fnr,shïj, ixhqc;d 

bf,lafg%dak úkHdih 2s
2  jk w;r" tys msreKq Wm ljphla mj;S' tu ksid 

fnr,shïj,ska bf,lafg%dakhla bj;a lsrSu fndafrdakaj,ska bj;a lrkjdg jvd 

wmyiq h' fndafrdakaj,ska tl bf,lafg%dakhla bj;a lsrSfuka wu;r ia:dhS;djhla 

iys; msreKq Wmljphla ^2s
2& iEfoa' tu ksid fndafrdakaj, whkSlrK Yla;sh" 

fnß,shïj, whkSlrK Yla;shg jvd l=vd h' 

 

 

 

tl u wdj¾;hl we;s uQ,øjH yd iei£fï oS" WÉp jdhqj, m<uq whkSlrK Yla;sh jvd 

úYd, h' whkSlrK Yla;sh kJ mol
-1 fyda eV u.ska m%ldY flf¾' 1eV = 96.85 kJ mol

-1 

ldKavhla osf.a my<g hdfï oS whkSlrK Yla;sh wvq fõ' ldKavhl iEu uQ,øjHhlgu tl 

u ixhqc;d bf,lafg%dak ixLHdjla mj;S' ldKavhla osf.a my<g hkúg we;=<; ljp u.ska 

ixhqc;d bf,lafg%dak wdjrKh lrk ksid ^;jo úl¾Ykh lrk ksid& ixhqc;d 

bf,lafg%dak t;rï ;oska ne£ ke;' tu ksid ndysr; u ljpfhka  bf,lafg%dak bj;a lsrSu 

myiq h' tu ksid ldKavhla osf.a my<g hk úg m<uq whkSlrK Yla;sh wvq fõ' laIdr 

f,dayj, ^Li isg Cs olajd& m<uq whkSlrK Yla;Skaf.a ixikaokhla my; oela fõ' 

 

 

 

 

 

ls%hdldrlu  

9.   ue.akSishïj, m<uq whkSlrK Yla;sh we,qókshïj, m<uq whkSlrK Yla;sh jvd jeä  
     h' myokak' 

 

 

 

uQ,øjHh Li Na K Rb Cs 

m<uq whkSlrK Yla;sh /kJmol
1

 520 513 419 400 380 
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2'6 bf,lafg%dak nkaOq;dj 

WodiSk jdhquh mrudKqjlg bf,lafg%dak tl;= lsrSfï oS msgjk Yla;sh bf,lafg%dak 
nkaOq;dj kï fõ'  

X(g)   + e

        X


(g) 

fuh X- ^g& whkfha whkSlrKh wdmiq yerùula f,i ie,lsh yel'  

X

(g)          X(g)   + e


       

wdj¾;s;d j.=fõ jfï isg ol=Kg hk úg bf,lafg%dak nkaOq;djh jeä ùug ^RK w.h 
jeäùu fyda Yla;sh ksoyia lsrSu& lreKq 2 la n,mdhs' 

wdj¾;hl jfï isg ol=Kg" 

i. iM, kHIaGsl wdl¾IKh jeä fõ' 
ii. mrudKqfõ m%udKh wvq fõ' 

fndfyda uQ,øjHj, WodiSk jdhquh mrudKqjlg bf,lafg%dak tl;= lsrSfï oS Yla;sh ksoyia 
jk w;r tu ksid bf,lafg%dak nkaOq;djh RK w.hla f,i olajhs' kuq;a we;eï 
uQ,øjHj,g Ok bf,lafg%dak nkaOq;d w.hka we;' tkï jdhquh mrudKqjla iu. 
bf,lafg%dak tl;= ù whk iEoSug msg;ska Yla;sh iemhsh hq;= h' fo jk bf,lafg%dak 
nkaOq;djhg úYd, Yla;sh wjYH fõ' thg fya;=j tu bf,lafg%dak" whkfha Y=oaO RK 
wdfrdamkhg tfrysj tl;= úh hq;= ùuhs' fuh my; WodyrKh u.ska fmkakqï flf¾'  

O(g)     +   e

     O


(g)      E = 140 kJ mol

         
(Yla;sh msgù we;) 

O

(g)   +    e


      O


g)   E =  +700 kJ mol

       
(Yla;sh msgù we;) 

 

ls%hdldrlu  

10.  laf,darSkaj, bf,lafg%dak nkaOq;djh RK jk kuq;a wd.kaj, bf,lafg%dak nkaOq;djh  

     Ok fõ' myokak' 

 

 

2'7 úoHq;a RK;djh 

úoHq;a RK;djh hkq" mrudKqjla ;j;a mrudKqjlg fyda mrudKqj,g iyixhqcj ne£ we;s 
úg mrudKqjg bf,lafg%dak wdl¾IKh lr .ekSug we;s keUqre;djh uksk ñkqu ls' 
idudkHfhka l=vd mrudKq úYd, tajdg jvd m%n, f,i bf,lafg%dak wdl¾IKh lrk w;r 
tu ksid jvd;a RK fõ' whkSlrK Yla;sh yd bf,lafg%dak nkaOq;djh" mrudKqjla u.ska 
bf,lafg%dak wdl¾IKh lr.ekSfï keUqre;djh úia;r lrhs' kuq;a fuys oS ksYaÑ; nkaOk 
wjia:djla ie,ls,a,g .kshs' whkSlrK Yla;sh yd bf,lafg%dak nkaOq;djh  fuka fkdj" 
úoHq;a RK;djh fl,ska u ueksh fkd yel' 

uQ,øjHj, úoHq;a RK;djh m%ldY lrk l%u lsysmh ls' Wod ( fmda,skaf.a l%ufha oS jvd;a u 
úoHq;a RK uQ,øjHjk *af,darSka ^F& g wNsu; w.hlajk 4.0 ,nd oS we;' wfkl=;a 
mrudKqj, úoHq;a RK;dj *af,darSkaj, úoHq;a RK;djg idfmalaI w¾: oelafõ' f;dard .;a 
uQ,øjH lsysmhl úoHq;a RK;d w.hka my; oelafõ' 
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uQ,øjH F  O   Cl N C H   Li 

úoHq;a RK;djh 4.0 3.5 3.0 3.0 2.5 2.1 1.0 

 

nkaOk j¾.h " oaú O%ej >Q¾Kh yd nkaOk Yla;Ska mqfrdal;k lsrSu i|yd úoHq;a RK;djh 
m%fhdackj;a fõ' Wod ( iyixhqc nkaOk ^mrudKq w;r bf,lafg%dak yjqf,a ;nd .ekSfuka 
we;s fõ&" iudk úoHq;a RK;djhka we;s uQ,øjH w;r we;sjk w;r whksl nkaOk ^tla 
mrudKqjl bf,lafg%dak ;j;a mrudKqjlg ,nd oSu& we;sjkafka úYd, úoHq;a RK;d 
fjkila we;s uQ,øjHhka w;r h' 

s-f.dKqfõ yd p-f.dKqfõ uQ,øjHj, wdj¾;hla osf.a" úoHq;a RK;djh ;shqKq f,i jeä 
fõ' ^Wod ( Li isg F olajd& wdj¾;hla osf.a iM, kHIaGsl wdfrdamKh jeäùu u.ska fuh 
meyeos,s l< yel' ^wdj¾;hla osf.a úoHq;a RK;djh úp,kh jk whqre oek .ekSug 2.6 
fldgi n,kak& ldKavhla osf.a my<g hdfï oS idudkHfhka úoHq;a RK;djh l%ufhka wvq 
fõ' 5 rEmh u.ska ;=kajk wdj¾;hla osf.a úoHq;a RK;djh úp,kh ùu oela fõ' 

 

5 rEmh: ;=ka jk wdj¾;h osf.a úoHq;a RK;djh úp,kh 

 

ls%hdldrlu   

11.  my; uQ,øjH úoHq;a RK;djh jeä jk wkqms<sfj<g ilia lrkak 

    ^a& H" Li" C" N" O" F       ^b& Be" Mg" Ca" Ba         ^c& F" Cl" Br" I 

 

2'8 øjdxl iy ;dmdxl 

Y=oaO >khla" tys Y=oaO øjh iuÕ iu;=,s;;djfha mj;sk WIaK;ajh øjdxlh f,i w¾: 
oelafõ' fuu WIaK;ajh" >kfha wxY= ne| ;nk n,hkaf.a Yla;sh u; yd fuu n,hka" 
øjhla iEoSfï oS fld;rï ÿrg ì|sh hq;= o hkak u; r|d mj;S' fmd;aj, idudkHfhka 
oelsh yels øjdxl w.hka jdhq f.da,Sh mSvkh hgf;a uek we;' 

ldKavhla ;=< øjdxlhka l%ñlj fjkia fõ' 2 j.=fõ oelafjk mrsos" laIdrf,dayj, øjdxlh 
ldKavh osf.a my<g jeä fõ' laIdr f,dayj, mrudKq tlsfkl ne|S we;af;a ÿ¾j, f,dayl 

;=ka jk wdj¾;h osf.a mrudKql l%udxlh 

 

úoHq;a RK;djh ^fmda,skaf.a mßudKh& 
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nkaOk j,sks' l=vd Li mrudKq jvd;a ixhqla; f,i >kh ;=< weisfrk w;r Li j, f,dayl 
nkaOk" úYd, Na j, f,dayl nkaOkj,g jvd m%n, h' laIdr f,dayj, øjdxlh ldKavh 
osf.a my<g l%ñlj wvq ùug fya;=j fuh fõ¡ idfmalaIj" ye,ck tlsfkl yd ne£ we;af;a 
ÿ¾j, jekavjd,aia n, j,sks¡ tu ksid ye,ckj,g idfmalaIj wvq øjdxl we;¡ 

 

flfia kuq;a wdj¾;hla osf.a tl uQ,øjHhl isg ;j;a uQ,øjHhlg hdfï § jHqyh wyUq 
f,i fjkiajk ksid øjdxlh úYd, f,i fjkia úh yel¡ WodyrK f,i hdno uQ,øjH jk 
ldnka iy khsg%cka i,ld n,uq' ldnka ldur WIaK;ajfha oS >Khla jk w;r b;d by< 
øjdxlhla mj;S' kuq;a khsg%cka jdhqjlajk w;r b;d wvq øjdxlhla we;' 

 

j.=j 2 m<uq yd 17jk ldKavj, uQ,øjHkaf.a øjdxl 

 

uQ,øjHh m.p./
o
C b.p./

o
C 

Li 181 1331 

Na 98 890 

K 64 766 

Rb 39 701 

Cs 29 685 

F -220 -188 

Cl -101 -34 

Br -7 58 

I 114 183 

 

 

ls%hdldrlu  

12.  fo jk yd 16 jk ldKavj, uQ,øjHhkaf.a øjdxlj, úp,kh idlÉPd lrkak' 

 

 

 

yhsv%cka isg reîähï olajd jQ uQ,øjHj, øjdxlfha úp,kh 6 rEmfha oela fõ' 
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6 rEmh ( yhsv%cka isg reîähï olajd jQ uQ,øjHj, øjdxlfha úp,kh 

;dmdxl 

wdj¾;s;d j.=fõ ;dmdxlj, rgd" øjdxlj, rgdj,g iudk fõ' ^2 j.=j n,kak& jdhquh 
wjia:dfõ oS mrudKq w;r nkaOk fkd ue;s $b;d iq¿ m%udKhla mj;sk w;r tu ksid 
l%shdj,sh i|yd nkaOk  iïmQ¾Kfhka ì| fy,Su wjYH fõ' øj wjia:dfõ oS ie,lsh hq;= 
f,dayl nkaOk m%udKhla mj;sk w;r jdIamSlrKfha oS fuu nkaOk  ì| fy,sh hq;= h' tu 
ksid jdIamSlrKh i|yd úYd, ;dm Yla;shla iemhSu isÿ l< hq;= w;r ;dmdxlh by< fõ' 
tfuka u ;dmdxlh yd øjdxlh w;r úYd, fjkila mj;S' N2 yd Cl2 jeks wf,dayj, mj;sk 
ÿ¾j, jekavjd,aia nkaOk ì| fy,Sug wjYH jkafka l=vd Yla;shla ksid ;dmdxl o 
idfmalaI j l=vd fõ' idfmalaIj C yd Si jeks w;s úYd, iyixhqc jHqy idok wf,day" úYd, 
;dmdxl fmkajhs' 

 

2'9 TlaislrK wjia:d 

uQ,øjHj, fmdÿ TlaislrK wjia:d ^wxl& iy tajdfha bf,lafg%dak úkHdih w;r fmdÿ 
wdj¾;Sh iïnkaO;djhla mj;S' ´kEu ksoyia uQ,øjHhl TlaislrK wxlh ìxÿj fõ' 
*af,darSka fmkajkafka -1 TlaislrK wjia:dj muKs' 

wms oeka s-f.dKqfõ yd p-f.dKqfõ uQ,øjH i,ld n,uq' fuu uQ,øjH fmkajk Wmrsu Ok 
TlaislrK wxlh ixhqc;d ljpfha we;s uq¿ s yd p bf,lafg%dak ixLHdjg iudk fõ' 
WodyrK f,i s2

p
1 bf,lafg%dak úkHdih iys; 13 jk ldKavfha uQ,øjHj,g +3 by< u 

TlaislrK wxlh mj;S' m<uq yd fo jk ldKavj, uQ,øjH fmkajkafka tla Ok TlaislrK 
wjia:djla muKs' Wod( Na

+^+1& iy Ca
2+ ^ +2& 

 

 

 

 

øjdxlh/ K 

mrudKql l%udxlh 

wdka;rsl uQ,øjH 
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m%Yakh ( lafrdañhï yd laf,darSkaj, by< u TlaislrK wxl fudkjd o@ 

ms<s;=r  ( ms<sfj,ska +6 yd  +7  

 

 

Li isg Ne olajd jQ uQ,øjH ldKavj, fmdÿ Tlaislrk wjia:d" WÉp jdhq úkHdih ,nd 
.ekSfï oS tu uQ,øjH ,nd .kakd fyda msg lrk bf,lafg%dak ixLHdj iuÕ inef|a' ns

2
np

4 
ixhqc;d bf,lafg%dak úkHdih iys;  uQ,øjHhla" wIaGl úkHdih ,nd .ekSu i|yd ;j;a 
uQ,øjHhlska bf,lafg%dak folla ,nd .kq we;' tneúka Tlaiscka -2 TlaislrK wjia:dj 
fmkajhs' we¨ókshïys Tlaihsvfha iQ;%h Al2O3 jk w;r fírshïj, laf,darhsvfha iQ;%h 
BaCl2 fõ'  

wdka;rsl uQ,øjH j," idudkHfhka úp,H d-bf,lafg%dak ixLHd mj;sk neúka tajd 
TlaislrK wjia:d lSmhla fmkajhs' 

 

 

m%Yakh ( Mn ys Tlaihsvj, iQ;% fudkjdo @ 

ms<s;=r  ( MnO" Mn2O3 " MnO2 "  MnO3 Mn2O7 iy MnO4
- TlaislrK wjia:d ms<sfj<ska +2,  

               +3 "+4 "  +6 " +7 yd +7  fõ'  

 

 

 

ls%hdldrlu  

13.  bf,lafg%dak úkHdih Ndú;d lr ldKav 1" 2 iy 16 ys fmdÿ TlaislrK wxlh$wxl     

    ks¾Kh lrkak' 

 

 

 

2.10 úl¾K iïnkaO;d  

ieye,a¨ uQ,øjHj, ia:dkhka ie,lSfïoS wiudk;d lsysmhla oelsh yel' Wod ( fo jk" 

ldKavfha fnr,shï" ldKavfha wfkl=;a uQ,øjHj,g jvd iq¿ jYfhka fjkia fõ' th 13 

ldKavhg wh;a we¨ókshïj,g fndfyda ÿrg iudk h' ;j;a WodyrKhla f,i ,s;shï yd 
ue.akSishï w;r iudk;d oelaúh yel' fuu  uQ,øjHj, TlaislrK wjia:d ldKav wxlh 
yd .e,fmk kuq;a" uQ,øjHfha iajdNdjh " wdï,sl yd NdYañl .=K úl¾K iïnkaO;djhla 

fmkajhs' fuh úl¾K iïnkaO;djh ^diagonal relationship& kï fõ' fuu iïnkaO;djh 
whksl úNjh ^whksl wdfrdamKh yd whksl wrh w;r wkqmd;h& u.ska úia;r l< yel' 
fuu.ska we;af;ka u ukskqfha whkfha wdfrdamK >k;ajh hs' 
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Be
2+ ys whksl úNjh = whksl wdfrdamKh ^q& 

                            whksl wrh ^r& 

                         =  
038.0

2
  

                         = 52'6 

Al
3+ ys whksl úNjh  = 

052.0

3
 

                         = 57.6 

                                        

by; whk foflys whksl úNjhka iudk;d olajk neúka ic,SlrK Yla;sh" wï, NIau 
.=K iy øùlrK n,h jeks .=K iudk ùu wfmalaId l< yel' 

 

idrdxYh 

 wdj¾;s;d j.=j ilid we;af;a ish¨ ridhksl uQ,øjH mrudKql l%udxlh jeäfjk 
ms<sfj<g;a" iudk .=K iys; uQ,øjH tlu isria ;Srej,g tk f,ig;a ms<sfh, 
lsrSu u.sks' 

 wdj¾;s;d j.=fõ ldKav oy wgla yd wdj¾; y;la we;¡ m<uq" fo jk" y;r jk" mia 
jk yd yh jk wdj¾;j, ms<sfj<ska uQ,øjH 2la" 8la" 8la" 18la" 18la iy 32la we;¡ 

 s " p " d iy f uÜgïj,g bf,lafg%dak msrSu wkqj wdj¾;s;d j.=fõ f.dKq 4 la we;¡  
^s " p " d iy f&  

 uQ,øjHhl mrudKql m%udKh b;d jeo.;a h¡ thg fya;=j ;dmdxlh" øjdxlh" 
whkSlrK Yla;sh" úoHq;a RK;djh jeks .=K" m%udKh u; r|d mj;sk neúks¡ 

 bf,lafg%dak u.ska w;a lr.kakd Yla;s uÜgï m%udKh jeä fj;au whksl wrh o 
jeä fõ¡ 

 wdj¾;hla ;=< jfï isg ol=Kg uQ,øjHj, wrhkaf.a wvqùula oelsh yel¡ 

 whkSlrK Yla;sh flfrys n,mdk idOl jkafka mrudKql wrhka" iM, kHIaGsl 
wdfrdamKh" wdjrKh yd we;=<; bf,lafg%dak u.ska we;slrk úl¾IKh fõ¡ 

 idudkHfhka wdj¾;s;d j.=fõ jfï isg ol=Kg whkSlrK Yla;sh wvq fõ¡ 

 bf,lafg%dak nkaOq;djh hkq WodiSk jdhquh mrudKqjlg bf,lafg%dakhla ,nd oS th 
iDK whkhla njg m;a lsrSfïoS ksoyia jk Yla;sh hs¡ 

 úoHq;a RK;djh hkq mrudKqjla iy ixhqc j ne|S we;s úg tu.ska bf,lafg%dak 
wdl¾IKh lsrSug olajk keUqre;djh olajk ñkqu ls¡ idudkHfhka ldKavhla osf.a 
my<g úoHq;a RK;djh wvq fõ¡ 
 

 
wruqKq 
 
fuu mdvu wjidkfha oS Tng my; oE lsrSug yelsúh hq;= h¡ 

- wdj¾;s;d j.=fõ b;sydih yd úlikh fláfhka meyeos,s lsrSug  
- uQ,øjH s" p" d yd f f.dKqj,g j¾.SlrKh lsrSu idlÉPd lsrSug  
- s" p" d yd f f.dKqj, uQ,øjHkaf.a bf,lafg%dak úkHdi ,sùug 
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- uQ,øjHj, mrudKql m%udKh" mrudKql wrh iy whksl wrh hk .=K j, wdj¾;Sh 
rgd idlÉPd lsrSug 

- uQ,øjHj, f,dayl yd wf,dayl .=K idlÉPd lsrSug 
- uQ,øjHj, whkSlrK Yla;sh w¾: oelaùug  
- wdj¾;j, yd ldKav j, rgd meyeos,s lsrSug 
- úl¾K iïnkaO;djh fmkajk uQ,øjH ms<sn|j woyia oelaùug  

 
  
 

ls%hdldrlï 

  14.  úoHq;a RK;djh w¾: olajkak¡ 

  15.  wdj¾;s;d j.=fõ my; oelafjk wkqhd; uQ,øjH hq.,hkaf.a whkSlrK Yla;s ms<sn|  
        woyia  olajkak¡ whkSlrK Yla;Ska ^kJ mol

-1& jryka ;=< olajd we;¡ 

a) He ^2372& iy Li ^520&  
b) Li ^520& iy Be ^900&     
c) Be ^900& iy B ^800&    
d) N  ^1400& iy O^ 1300&  

16.  khsg%cka yS mia jk yd yh jk whkSlrK Yla;Ska w;r ie,elsh hq;= fjkila we;¡  
        myokak¡ 

  17.   mrudKqjl m<uq bf,lafg%dak nkaOq;djh w¾: olajkak¡ 

   18.    wdj¾;s;d j.=fõ bf,lafg%dak nkaOq;djhys úp,kh idlÉPd lrkak¡ 

   19.   Cr ys fmdÿ Tlaihsvj, iq;% fudkjd o@ 

  20.   jefkaähïj, fmdÿ laf,darhsvj, iQ;% fudkjd o@ 

 

 

ls%hdldrlï i|yd ms<s;=re 

  1. yhsv%cka m<uq ldKavfha uQ,øjH iuÕ ia:dk.; lsrSug fya;= jkafka   

i. yhsv%cka ys msg; ljpfha tl bf,lafg%dakhla ;sîu¡  
ii. yhsv%cka tal Ok whk iEoSu (H+

) 
iii. m<uq ldKavfha uQ,øjH f,i u lef;davfha oS msg ùu¡ 

 

2. Zn wdka;rsl uQ,øjHhla f,i fkd ie,flkafka  

i. Zn j, d ljph iïmQ¾Kfhkau msrS ;sîu ^d10& 
ii. j¾Kj;a ixfhda. fkd iEoSu  

iii. úp,H Tlaislrk wxl fkd fmkaùu¡ 

 3.  

a.     K (Z = 19) = 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 4s

1
  

  Kr (Z = 36) = 1s
2
 2s

2
 2p

6
 3s

2 
3p

6
 4s

2
 3d

10
 4p

6 
 

  Cr (Z = 24) = 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 4s

1
 3d

5
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  Fe
2+

 (Z = 26) = 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

6
  

 Cl
-
 (Z = 17) = 1s

2
 2s

2
 2p

6
 3s

2
 3p

6
  

    Si (Z = 14) = 1s
2
 2s

2
 2p

6
 3s

2 
3p

2
 

 
 ie'hq' - ixhqc;d ljpfha bf,lafg%dak úkHdih ;o mdáka oelafõ¡ 

 

b. ixhqc;d ljpfha bf,lafg%dak úkHdih my; oelafõ¡ 
 

   Cs
+

 (Z = 55) = [Kr]5s
2
4d


5p

6
  

 Ir


 (Z = 77) = [Xe]4f


5d


  

 Sr (Z = 38) = [Kr]5s

  

 Mn
2+

 (Z = 25) = [Ar]3d

  

 S
2- (Z = 16) = [Ar]3s


3p

 

 

4. 

uQ,øjHh Be Mg Ca Sr Ba 

 mrudKql (nm) 0.106 0.14 0.17 0.19 0.198 

 

        Be isg Ba olajd mrudKql l%udxlh yd ljp .kk jeä fõ¡ tneúka mrudKqfõ      
     m%udKho Be  isg Ba olajd jeä fõ¡ 

   

5. Na isg Cl olajd mrudKql wrh idudkHfhka wvqfõ¡ mrudKql l%udxlh jeä fj;au    
iM, kHIaGsl wdfrdamKh ^Ok& jeä fõ¡ tneúka jfï isg ol=Kg hk úg kHIaGsh 
uÕska bf,lafg%dak wdl¾IKh lsrSuo jeä fõ¡ 

 

6. Li = 1s
2
 2s

1
              Li

+
 = 1s

2 

,s;shï u.ska bf,lafg%dakhla msg lr legdhkhla iE¥ miq tys ljp .kk 1 olajd wvq 

fõ¡ iM, kHIaGsl wdfrdamKh jeä fõ¡tys m%;sM,hla f,i 1s bf,lafg%dak fol kHIaGsh 
fj; ;oska wdl¾IKh ùu ksid wrh ie,lsh hq;= f,i wvq fõ¡  

7. bf,lafg%dakhla ,nd.;a miq whäka" RK wdfrdams; whvhsâ whkh ^I& idohs¡ tl;=jk 

bf,lafg%dakh msg; Wm ljph ^sp& g we;=¿ jk w;r tu.ska tu ljph iïmQ¾Kfhka 
msf¾¡ bf,lafg%dak-bf,lafg%dak úl¾IKh ksid bf,lafg%dak j,dj m%idrKh fõ¡tneúka 

I
 whkfha wrh whãka  mrudKqjg jvd úYd, h¡ 

   

8. 

a. f,dayl .=Kh N < P < As < Sb    
b. wf,dayl .=Kh Sr < Ca < Mg < Be 
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9. Mg = 1s
2 

2s
2 

2p
6 

3s
2
                   Al = 1s

2 
2s

2 
2p

6 
3s

2 
3p

1
                    

m<uq whkSlrK Yla;sh hkq jdhquh mrudKqjlska bf,lafg%dakhla bj;alsrSug wjYH 
jk Yla;sh hs¡ Mg j, msg; s Wm ljph iïmQ¾Kfhka msrS we;s w;r tys bf,lafg%dak 
2la we;¡ msreKq ljp/ Wm ljp iys; bf,lafg%dak úkHdihka fkd msreKq ljp/ Wm 
ljp j,g jvd wu;r ia:dhS;djhla fmkajk neúka Mg f.ka bf,lafg%dak bj;a lsrSu 
myiq h¡ tneúka Mg ys m<uq whkSlrK Yla;sh Al ys m<uq whkSlrK Yla;shg jvd 
úYd,hs¡   

 

10. Cl = 1s
2 

2s
2 

2p
6 

3s
2 

3p
5                      

Ar = 1s
2 

2s
2 

2p
6 

3s
2 

3p
6 

tla bf,lafg%dakhla ,nd .ekSu uÕska  
Cl g myiqfjka ,nd .; yel¡  Cl j, 

bf,lafg%dak nkaOq;djh RK w.h ls¡^ bf,lafg%dakhla tl;= ùfïoS Yla;sh ksoyia fõ& 
bf,lafg%dakhla tla ùfuka WÉP jdhq úkHdih úkHdih úkdY jk ksid Ar g 

bf,lafg%dakhla ,nd oSu wmyiq fõ¡ tneúka Ar^g& iuÕ bf,lafg%dakhla iïnkaO lsrSu 
i|yd msg;ska Yla;sh ,nd osh hq;=h¡ tneúka Ar yS bf,lafg%dak nkaOq;djh Ok fõ¡                         

 

11. úoHq;a RK;djh 

 a) Li < H < C < N < O < F 

 b) Ba < Ca < Mg < Be 

 c) I < Br < Cl < F 

 

12¡ fmdÿfõ .;a l, fo jk ldKavfha uQ,øjH j, øjdxlh mrudKql l%udxlh jeä jk úg 
wvq fõ¡ mrudKq tlsfkl yd ne£ we;af;a ÿ¾j, f,dayl nkaOk j,sks¡ ldKavfha my<g 
hk úg nkaOk Yla;sh wvq fõ¡ mrudKq b;d <Õska weysÍs we;s w;r ^f,dayl nkaOk 
wfkl=;a nkaOk j,g jvd m%n, ksid& Be ys øjdxlh ie,lsh hq;= ;rï by<hs¡ Mg yS 
øjdxlh wfmaËd fkd lrk ;rï by< hs¡ Mg ys øjdxlh wfmaËd fkd lrk ;rï Ca g 
jvd l=vd h¡ 

16 jk ldKavfha wvq u øjdxlh we;af;a Tlaiscka j,ghs¡ fmdÿfõ .;a l, ldKavhla osf.a 
my<g hk úg mrudKql l%udxlh jeä fõ¡ túg iyixhqc/ whksl nkaOk Yla;sh 
jeäjk w;r øjdxlh jeä fõ¡ >k wjia:dfõoS mrudKq tlsfkl ne| ;nk n,hka 
by<h¡ tneúka nkaOk ne| ;nk n,hka by< h¡ tneúka nkaOk ì|Su u.ska øjhla ,nd 
.ekSu ÿIalr h¡  

   

13. 

a) m<uq ldKavfha uQ,øjH  
Wod ( Na j, bf,lafg%dak úkHdih = 1s

2 
2s

2
 2p

2 
3s

1   

Na mssg; ljpfha bf,lafg%dakh msg lr ia:dhs bf,lafg%dak úkHdih ,nd .kS¡ 
tneúka m<uq ldKavfha uQ,øjHj, Tlaislrk wxlh iEu úgu +1 fõ¡  

b) fo jk ldKavfha uQ,øjH 
Wod ( Mg j, bf,lafg%dak úkHdih =  1s

2 
2s

2 
2p

6 
3s

2   

 bf,lafg%dak folla msg lsrSu u.ska WÉp jdhq úkHdih ,nd .kS¡ tneúka fo jk 
ldKavfha uQ,øjHj, Tlaislrk wxlh iEu úg u +2 fõ¡ 
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c) 16 jk ldKavfha uQ,øjH  
Wod ( O j, bf,lafg%dak úkHdih = 1s

2
 2s

2 
2p

4     

Tlaissckays ixfhda. j, oS Tlaisscka j, TlaislrK wxlh idudkHfhka 2 fõ¡ thg 

fya;=j bf,lafg%dak 2 la ,nd .ekSu uÕska WÉP jdhq úkHdih ,nd .ekSu hs¡ 
 
S = 1s

2 
2s

2 
2p

6 
3s

2 
3p

4   

 
S ys TlaislrK wxlh  -2 isg +6 olajd fjkia fõ¡ jvd iq,N  TlaislrK wxlh   

jkafka 2 " +4 yd +6 fõ¡ fuhg fya;=j d ldlaIsl mej;Su h¡ 

 

14. úoHq;a RK;djh hkq mrudKqjlg iy ixhqcj ne|S we;s úg tu.ska 
bf,lafg%dak    wdl¾YKh lsrSug olajk keUqre;djh ukskq ,nk ñkqu ls¡  

   

15¡ 

a) He ^ 2372&  iy  Li ^520 &  

He ys m<uq whkSlrK Yla;sh Li ys m<uq whkSlrK Yla;shg jvd úYd, fõ¡ fuhg 
fya;=j He ys msg; bf,lafg%dak fol ia:dhS msreKq s Wm ljphl mej;Suhs¡ Li ys msg; 
bf,lafg%dak h mj;skafka wvla msreK s ldlaIslhl hs¡ msreK s Wm ljpfhka 
bf,lafg%dakhla bj;a lsSrSu wvla msreKq Wm ljpfhka tla bf,lafg%dakhla bj;a lsSrSug 
jvd ÿIalr fõ¡ 

b) Li ^520& iy  Be ^900&  

Li ys msg;u s Wm ljpfha tl bf,lafg%dakhla we;¡ Be msg;u s Wm ljpfha 
bf,lafg%dak 2 la we;¡ msreKq s Wm ljpfhka tl bf,lafg%dakhla bj;a lsSrSu" wvla 
msreKq Wm ljpfhka tla bf,lafg%dakhla bj;a lsSrSug jvd ÿIalrh¡ tneúka Be j,g Li 
j,g jvd úYd, m<uq whkSlrK Yla;shla we;¡ 

c) Be ^900& iy B ^800& 

 Be = 1s
2 

2s
2                                   

B = 1s
2 

2s
2 

2p
1 

Be ys m<uq whkSlrK Yla;sh B ys m<uq whkSlrK Yla;shg jvd úYd, fõ¡ fuhg 
fya;=j Be ys msg;u bf,lafg%dak 2 ia:dhS msreKq s Wm ljphl mej;Suhs¡  B ys msg; u 
bf,lafg%dakh mj;skafka fkd msreKq p Wm ljpfhys h¡ ia:dhS msreKq s Wm ljpfhka 
bf,lafg%dakhla bj;a lsSrSu ÿIalr neúka Be ys m<uq whkSlrK Yla;sh B ys m<uq 
whkSlrK Yla;shg jvd úYd, fõ¡ 

 

16¡ N ^Z = 7& = 1s
2
 2s

2
 2p

3 

     N ys miajk whkSlrK Yla;sh hkq p;=¾ixhqc jdhquh legdhkfhka bf,lafg%dakhla 
bj;a lsSrSug wjYH Yla;sh hs' bf,lafg%dakhla bj;a jkafka tl bf,lafg%dakhla mj;sk 
s Wm ljpfhks¡ ^wvla msreKq Wm ljph& N ys yhjk whkSlrK Yla;sh hkq jdhquh 
mxpixhqc legdhkfhka bf,lafg%dakhla bj;a lsSrSug ,nd osh hq;= Yla;sh hs' fuu 
bf,lafg%dak bj;a l< hq;af;a b;d ia:dhS msreKq s Wm ljpfh ks¡ 

    msreKq 1s Wm ljph kHIaGshg b;d ÿIalr h¡ tneúka N ys 6 jk whkSlrK Yla;sh 
ie,lsh hq;= ;rï úYd,hs¡  
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17¡ WodiSk jdhquh mrudKqjlg bf,lafg%dakhla tl;= lsrSfï oS msgjk Yla;s m%udKh¡ 

 

18¡ wdj¾;s;d j.=fõ jfï isg ol=Kg iM, kHIaGsl wdfrdamkh jeäjk w;r 
mrudKqj,    m%udKh wvq fõ¡ tneúka jfï isg ol=Kg bf,lafg%dak nkaOq;djh jeä fõ¡ 

 

19¡ Cr2O3   CrO2  iy   CrO3     

 

20¡ VCl2   VCl3  iy  VCl4  
    

 

 

   

wdo¾Y nyqjrK m%Yak 

 

1. ndysr;u ljpfha tl bf,lafg%dakhla muKla we;s uQ,øjH jkqfha  

       1) Ca  2) C     3) P      4) Ge       5) Cu 

           

         2. bf,lafg%dak úkHdih s2
p

6
d

10
s
 jk uQ,øjH jkqfha  

            1) Mo  2) K     3) Fe      4) Ag      5) Zn 

 

   3. Mn
2+ whkfha we;s d-bf,lafg%dak .Kk jkqfha  

                  1) 3             2) 4     3) 5      4) 6          5) 7 

 

  4. my; oelafjk whk$mrudKq w;rska Fe
3+

  j,g iubf,lafg%daksl jkqfha  

  1) Cr
3+

  2) Cr     3) Mn
2+

      4) Mn  5) Co
2+

 

 

  5. Mn j, Wmrsu TlaislrK wxlh l=ula o ? 

  1) +2  2) +4     3) +5           4) +6  5) +7 

  

  6. *af,darsSkaj, Wmrsu TlaislrK wxlh jkqfha  

   1) 1  2) 0     3) +1           4) +5  5) +7 

 

7. laf,darSkays Wmrsu TlaislrK wxlh jkqfha  

  1) 1  2) 0     3) +1           4) +5  5) +7 
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8. X ys mrudKql l%udxlh 17 fõ' tys by< u TlaislrK ;;ajh olajk Tlaihsvh    
l=ulao ? 

  1) X2O       2) XO2      3) XO3       4) X2O5     5) X2O7 

 

9. my; oelafjk oE w;rska l=vd u mrudKqj$whkh l=ula o ? 

           1) N


          2) O


  3) F

  4) Na   5) K  

 

      10. laIdr mdxY= uQ,øjHhl  bf,lafg%dak úkHdih jkqfha  

  1) 1s
2
         2) ns

2
np

1
       3) ns

2
np

6      

4) nd
10

(n+1)s
2
      5) by; i|yka tllaj;a fkdfõ 

 

    11. my; oelafjk whk$mrudKq w;rska Cr3+ j,g iubf,lafg%daksl jkqfha  

   1) V
2+ 

 2) Ti      3) Mn
2+

 4) Fe
3+

       5) B
2+ 

 

 12. d
7
s

2 bf,lafg%dak úkHdih we;s mrudKqj jkqfha  

  1) Fe  2) Co      3) Ni  4) Cr     5) Zn 

 

13. j¾Kj;a ixfhda. fkd idok legdhk jkqfha  

  1) Zn
2+ 

 2) Cr
2+

      3) Mn
2+

 4) Fe
2+

      5) Ni
2+ 

 

14. my; i|yka oE w;rska  f,day-wf,dayhla jkqfha  

   1) Sb  2) Sr       3) Se         4) Ga   5) Bi 

 

15. my; i|yka oE w;rska wf,dayhla jkqfha  

   1) Se  2) As       3) Pt         4) Ga   5) B 

 

16. wvqu m<uq whkSlrK Yla;sh we;s uQ,øjH jkqfha  

   1) N  2) O       3) F           4) Ni  5) He 

 

     17. uQ,øjHl 1 jk, 2 jk¡¡¡¡¡¡ whkSlrK Yla;Ska ms<sfj<ska 685, 1320, 2240, 8950,      

              11600, 14500 kJ mol
 fõ¡ tys ldKav wxlh jkqfha  

  1) 3  2) 13       3) 14         4) 15  5) 16 
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     18. yhsv%cka nkaOk iEoSu jvd;a u yelshdjla we;s ixfhda.h l=ula o ?  

  1) CH3I 2) N2       3) H2          4) HF     5) CH4 

      

     19. my; i|yka oE w;rska myiqfjkau tl bf,lafg%dakhla msg lrkqfha 

  1) Ni  2) Na
+
       3) Mg

2+
     4) Al

3+
     5) O


 

 

 20. my; i|yka oE w;rska l=vdu whksl wrh we;af;a l=ulg o? 

  1) Al
3+

  2) Ga
3+  

       3) Se
2-

        4) N
3-

     5) O


 

 

        21. X ys wvq u TlaislrK wxlh 3 fõ¡ tys ixhqc;d bf,lafg%dak úkHdih jkqfha 

  1) s
2
p

1
          2) s

2
p

3
       3) d

2
s

1
       4) d

1
s

2
     5) s

2
p

5
 

  

      22. M yS Wmrsu TlaislrK wxlh +3 fõ¡ tys ixhqc;d bf,lafg%dak úkHdih jkqfha  

   1) s
2
p

3
          2) d

3
s

2
       3) d

2
s

0
       4) s

1
p

2
      5) d

1
s

2
 

 

23. jeäu fo jk whkSlrK Yla;sh fmkajk uQ,øjH jkqfha  

          1) Na        2) Mg       3) Ca      4) Be    5) Ba 

 

     24. d-Wm uÜgfï tl bf,lafg%dakhla muKla we;s uQ,øjH jkqfha  

  1) Sc  2) Ti     3) V      4) Cr        5) Mn 

 

25.  wdj¾;s;d j.=j ks¾udKh lsrSug odhl fkd jQfha ljqreka o? 

   1) ksõ,kaâ         2) fukav,S*a    3) ro¾*â  

 4) f.a-,qiela     5) fïh¾ 

 

26. bf,lafg%dak úkHdih ns
2
np

5 jk uQ,øjHfha ldKav wxlh jkqfha 

   1)  1                2) 5  3) 7       4)  13   5) 17 

 

      27. mrudKql l%udxlh 33 jk uQ,øjHldKav wxlh jkqfha  

    1) 5          2) 14  3) 15  4) 16  5) 17 
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  28.  uQ,øjH ;s%l ixl,amh bosrsm;a lf<a ljqreka o? 

  1) fvdanrhsk¾      2) ksõ,kaâ  3) ro¾*â   4) fïh¾       5) fnda¾        

 

29. MO3 Tlaihsvh idok uQ,øjH jkqfha  

  1) Be  2) Al      3) Se        4) Si  5) C  

 

30. “wIagl kS;sh” bosrsm;a lf<a ljqreka úiska o? 

  1) ksõ,kaâ 2) fïh¾       3) fnda¾        4) fvda,agka   5) ro¾*â 

 

31. fvdanrhsk¾ ;s%;ajhg wh;a uQ,øjHjkqfha  

  1) Na, K, Cs     2) Cl, Br, I     3) Mg, Ca, Sr        4) S, Se, Te       5) Be, B, C 

 

32. ye,ckaj, ixhqc;d bf,lafg%dak úkHdih jkqfha  

1) (n-1)d
10

ns
2
np

5 
2) ns

2
np

5                           
3) (n-1)d

10
ns

2
np

4
 

  4) ns
2
np

4                                    
 5) by; i|yka tllaj;a fkdfõ 

      

      33. wjidk Wm ljpfha tla bf,lafg%dakhla muKla we;s uQ,øjHfha mrudKql l%udxlh    
        jkqfha 

 1) 5           2)14    3) 20    4) 25      5) 29 

 

34. whksl wrhka jeäjk ms<sfj< jkqfha  

1)  Na
+ 

< Mg
2+ 

< Ca
2+

                    2) Mg
2+ 

< Na
+ 

< Ca
2+ 

3)  Ca
2+ 

< Mg
2+ 

< Na
+
                     4) Mg

2+ 
< Ca

2+ 
< Na

+
 

5)  Ca
2+ 

< Na
+ 

< Mg
2+

 

 

35. my; i|yka oE w;rska myiqfjka bf,lafg%dak folla msg lrk uQ,øjH jkqfha  

1) Cs        2) Al 3) Ba  4) Be  5) K 

 

36. m<uq jk whkSlrK Yla;sh wvq u uQ,øjH jkqfha   

1) K         2) Mg     3) Ca     4) Rb     5) Sr 

 

      37. fo jk whkSlrK Yla;sh wvq u uQ,øjH jkqfha   

1) Na      2) Mg     3) Ca     4) Be     5) Li 



38 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 
 

 

38. X, Y iy Zhkq mrudKql l%udxlh jeäjk wdldrhlg msysg wkqhd; uQ,øjH ;=k ls' 
X ksYal%sh jdhqj ls' Z idok ixfhda.j, ixfla; jkqfha  

1) Z

         2) Z


  3) Z


  4) Z

+
  5) Z

2+
 

 

39. N
 j, bf,lafg%dak úkHdihg iudk úkHdihla we;s mrudKqj$whkh jkqfha  

1) Cl

         2) Li

+
  3) Ar   4) Al

3+
  5) Be

2+
 

 

40. l=uk uQ,øjH hq.,h úl¾K iïnkaO;djh olajhs o? 

1) B, Al             2) Be, Mg  3) Li, Mg 4) C, Si   5) Be, B 

 

41. my; i|yka whk i,lkak' 

a) Cl

  b) N


         c) Al

3+
     d) Be

2+ 

 

           Ne ys bf,lafg%dak úkHdihg iudk úkHdihka we;s whk jkqfha  

1) a iy b muKs 2) b iy  c muKs  3) c iy d   muKs      

4) a iy d muKs 5) a, b iy c 

 

42. my; i|yka uQ,øjH hq.,hka i,lkak. 

  a) Be, Mg  b) Li, Be c) Be, Al c) Li, Mg 

 ñka l=uk hq.,h úl¾K iïnkaO;djh olajhs o ? 

1) a iy b       2) b iy c  3) c iy d  

4) a iy d    5) a, b iy c     

 

43. my; i|yka oE w;=frka jeä u m<uqjk whkSlrK Yla;sh we;s uQ,øjH jkqfha  

1) Si  2) P  3) As  4) Ge  5) C 

 

44. my; i|yka uQ,øjH w;=frka úYd,; u uQ,øjH jkqfha   

1) Sr  2) Ba  3) Cs  4) Rb  5) Ge 

 

45. bf,lafg%dak úkHdih ns
2
np

4 jk uQ,øjHhlg ;sìh yels ixhqc;d l=ula o ? 

1) 1 iy 4 2) 2 iy 1 3) 2 iy 5 4) 2 iy 6 5) 1 iy 5 
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Glossary/.egmo újrKh 

 

Alkali metal  :   The Group 1 elements, lithium (Li), sodium (Na), potassium (K), rubidium 

(Rb), cesium (Cs), and francium (Fr).  

laIdrf,day : m<uq ldKavfha f,day ,s;shï (Li),  fidaähï (Na), fmdgEishï (K),  

reîähï (Rb),  iSishï (Cs), *%eksishï (Fr). 

 

Alkaline earth metal : The Group 2 elements, beryllium (Be), magnesium (Mg), calcium (Ca), 

strontium (Sr), barium (Ba), and radium (Ra).  

laIdrmdxY= f,day : fo jk ldKavfha f,day fnß,shï (Be), ue.akSishï (Mg),  le,aishï 

(Ca),  iafg%dkaáhï (Sr), fíßhï (Ba), iy f¾ähï (Ra). 

 

Atom :  The smallest object that retains properties of an element. It is composed 

of electrons and a nucleus containing protons and neutrons.  

mrudKqj : uQ,øjHhl mj;sk" ;j ÿrg;a fnod fjka l< fkd yels l=vdu wxY=j 

 

Block  :  A region of the periodic table that corresponds to the type of subshell (s, 

p, d, or f) being filled during the Aufbau construction of electron 

configurations.  

f.dkqj : wjq*and f.dvkexùfï uQ,O¾uhg wkQj WmldlaIslj, bf,lafg%dak msÍu 
wkQj wdj¾;s;d j.=fõ we;s m%foaYh 

 

Electron affinity  :The amount of energy released when an electron is added to 

a  neutral  gaseous atom.  

bf,lafg%dak nkaOq;djh : jdhquh WodiSk mrudKqjlg bf,lafg%dakhla ,nd §fï § ksl=;a        
       jk Yla;s m%udKh 

 

Electronegativity : The tendency of an atom to attract electrons to itself when combined in 

a molecule. 

úoaHq;a iDK;djh : wKqjl we;s tla mrudKqjla i;=" thg ne£ we;s wfkla mrudKqjg 
idfmalaIj" bf,lafg%dak weo .ekSfï yelshdj 

 

Element :   A substance consisting of only one type of atoms.  

uQ,øjHh : tl u wdldrfha mrudKq j,ska iukaú; ø%jH 
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First ionization energy : The energy needed to remove an electron from an isolated, neutral  

                                          gaseous atom. 

m<uq whKSlrK Yla;sh : ksoyia" WodiSk" jdhquh mrudKqjlg ne£ we;s bf,lafg%dakh  

                             bj;a lsÍug wjYH Yla;sh 

 

Group  :  A vertical column on the periodic table. 

ldKavh  :  wdj¾;s;d j.=fõ isria ;Sre 

 

Halogen  :  Elements of Group 18. Fluorine (F), chlorine (Cl), bromine (Br), iodine (I), 

and astatine (At) are known at this time.  

ye,ck  :  18 jk ldKavfha uQ,øjH *af,daÍka (F),  laf,daÍka (Cl), fí%daóka (Br), 

whãka (I), iy weiagàka (At) 

 

Ionic radius  :  The radii of anions and cations in crystalline ionic compounds, as 

determined by consistently partitioning the center-to-center distance of 

ions in those compounds.  

whksl wrh  :  iaMálSh whksl ixfhda.hl wekdhk iy legdhkj, flakaø w;r ÿr 

 

Ionisation energy :  The energy needed to remove an electron from a gaseous atom or ion.  

whkSlrK Yla;sh :  jdhquh mrudKqjlska fyda whkhlska bf,lafg%dakhla bj;a lsÍug  

                                            wjYH Yla;sh hs' 

 

Liquefaction          : The act or process of turning a gas into a liquid. 

øj lsÍu              :  jdhqjla øjhla njg m;a lsÍfï l%shdj,sh 

 

Mass number    :  The total number of protons and neutrons in the nucleus of an atom. 

ialkaO l%udxlh  : mrudKqjl kHIaáfha we;s fm%dafgdak yd kshqfg%dakj, tl;=j 

 

Metal                  :  It is a substance that conducts heat and electricity, it is shiny and can be 

hammered into sheets or drawn into wire. Metals lose electrons easily 

to form cations. 

f,dayh    :   úÿ,sh iy ;dmh ikakhkh l< yels" È,sfik iq¿" we§fï fyda ;e,Sfï  

                      .=K we;s øjHhls' b;d myiqfjka bf,lafg%dak ksoyia lr legdhk  

         idohs' 
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Metalloid  :  It is a substance that exhibits properties in between to metals and non-

metals. 

f,daydf,day  :  f,dayuh iy wf,dayuh .=K w;r ueÈ we;s øjH 

 

Nitrogen Fixation    : The process by which free nitrogen from the air is combined with other    

  elements to form inorganic compounds. 

khsg%cka  ;sr lsÍu : jd;fha mj;sk ksoyia khsg%cka fjk;a uQ,øjH iu`. tl;= lr  

                        wldnksl ixfhda. iE§fï l%shdj,sh hs' 

 

Nonmetal :  It is a substance that conducts heat and electricity poorly, is brittle or 

waxy or gaseous, and cannot be hammered into sheets or drawn into 

wire. Nonmetals gain electrons easily to form anions.  

wf,day  :  úÿ,sh iy ;dmh ikakhkh ÿ¾j," ìf|k iq¿ fyda jdhquh jk" we§fï 
fyda ;e,Sfï .=K ke;s øjHhls' myiqfjka bf,lafg%dak ,nd f.k 
wekdhk idohs'  

 

Neutron  :  A neutral particle in the nuclus of an atom.  

kshqfg%dakh  :  mrudKqjl kHIaáfha we;s WodiSk wxY=j 

 

Orbital  :  A region around the nucleus where there is a high probability of finding 

an electron. 

ldlaIsl  : bf,lafg%dAk mej;Sfï jeä iïNdú;dj we;s kHIaáh jgd jQ m%foaYh 

 

Oxidation number:  A number assigned to each atom to help keep track of the electrons  

                                   during a redox-reaction.  

TlaislrK wxlh  :   frfvdlaia m%;sl%shdjl § wod< jk bf,lafg%dak m%udKh 

  fmkajk f,i tla tla mrudKqjg i;= wxlh 

 

Paramagnetic        :   A substance that shows magnetic properties when placed in a magnetic   

                                   field. 

wkqpqïNl               :  pqïNl lafIa;%hla ;=< ;enQ úg pqïNl ,laIK fmkajk øjHh’' 
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Periodic Table  :  An arrangement of the elements according to increasing atomic number 

that shows relationships between element properties.  

wdj¾;s;d j.=j  :  ish¿u uQ,øjH tajdfha ridhksl .=Kdx. wkQj ldKav .; lr ilik 
j.=j' 

 

Periodic trend  : A regular variation in element properties with increasing atomic number 

that is ultimately due to regular variations in atomic structure.  

wdj¾;Sh úp,kh : mrudKql jHqyfha l%udkql+, fjkia ùu ksid mrudKql l%udxlh jeä 
ùu;a iu`. uQ,øjHj, .=K l%udkql+,j fjkia ùu' 

 

Period  :  Horizontal rows in the periodic table. 

wdj¾;h  : wdj¾;s;d j.=fõ ;sria ;Sre 

 

Proton :  A positively charged particle in the nucleus of an atom. 

fm%dafgdakh  :  mrudKql kHIaáfha we;s Ok wdfrdams; wxY= 

 

Reducing agent :  A substance that causes another substance to undergo reduction 

and that is oxidized in the process. 

Tlaisydrl øjH      :   fjk;a øjHhla TlaisyrKh lrjkq ,nk iy tu øjHh u 
TlaislrKh ùu isÿjk øjHhka 

 

Second ionization energy: The energy needed to remove an electron from an isolated  

             singly charged positive gaseous ion.  

fojk whkSlrK Yla;sh : tal Ok wdfrdams; jdhquh whkhlska bf,lafg%dakhla bj;a   
         lsÍug wjYH Yla;sh 

 

Subshell  : One part of a energy level, each of which can hold different numbers of 

electrons.  

Wm ljph : Yla;s uÜgul fldgila jk w;r" tla tla Wm ljph fjkia 
bf,lafg%dak ixLHd orhs' 

 

Transition metal         : An element with an incomplete d subshell.  

wdka;ßl f,day       : wiïmQ¾K d-Wmljp iys; uQ,øjH 

 

Valence electrons        : The electrons in the outermost shell of an atom.  

ixhqc;d bf,lafg%dak   : mrudKqjl ndysr;u ljpfha we;s bf,lafg%dak 



43 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 
 

 

    

References 

 

1. Inorganic Chemistry, 2nd Ed., D.F. Shriver, P. W. Atkins, C. H. Langford, 1994. 

2. Basic Inorganic Chemistry, 3rd Ed., F. A. Cotton, G. Wilkinson and P. L.Gaus, 1995. 

3. Concise Inorganic Chemistry, 4th Ed., J. D. Lee, 1991. 

4. Principles of Bioinorganic Chemistry, S. J. Lippard and J. M. Berg, 1994. 

5. Advanced chemistry, Philip Matthews, Cambridge University Press, 2000 

6. A-Level Chemistry, E.N. Ramsden, Stanley Thornes, 2000 

 

Images 

7. Dobereiner: 

https://upload.wikimedia.org/wikipedia/commons/thumb/c/c6/Johann_Wolfgang_D%C3%

B6bereiner.jpg/200px-Johann_Wolfgang_D%C3%B6bereiner.jpg 

 

8. Newlands: 

https://upload.wikimedia.org/wikipedia/commons/thumb/9/90/John_Alexander_Reina_Ne

wlands.jpg/220px-John_Alexander_Reina_Newlands.jpg 

 

9. Meyer: 

https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSywyiq_rMb_-

0c0T1OB60qTiXsyjCA5ymPDvYE130bRxDj46KvaA 

 

10. Mendeleev: 

https://upload.wikimedia.org/wikipedia/commons/thumb/c/c8/DIMendeleevCab.jpg/220px

-DIMendeleevCab.jpg 

 

 



44 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 
 

11. Rutherford: 

https://upload.wikimedia.org/wikipedia/commons/thumb/6/6e/Ernest_Rutherford_LOC.jpg

/250px-Ernest_Rutherford_LOC.jpg 

 

12. Moseley: 

https://upload.wikimedia.org/wikipedia/en/thumb/d/dd/Henry_Moseley.jpg/220px-

Henry_Moseley.jpg 

 

13. The Periodic Table with Group numbers and s, p, d and f blocks: 

http://sciencenotes.org/wp-content/uploads/2014/11/ColorfulPeriodicTable.png 

 

14. Lithium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/a/ae/Lithium_paraffin.jpg/220px

-Lithium_paraffin.jpg 

 

15. Sodium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/2/27/Na_%28Sodium%29.jpg/22

0px-Na_%28Sodium%29.jpg 

 

16. Potassium:  

https://upload.wikimedia.org/wikipedia/commons/thumb/a/a4/Potassium-2.jpg/220px-

Potassium-2.jpg 

 

17.Rubidium : 

https://upload.wikimedia.org/wikipedia/commons/thumb/c/c9/Rb5.JPG/220px-Rb5.JPG 

 

18.Cesium  :   

https://upload.wikimedia.org/wikipedia/commons/thumb/3/3d/Cesium.jpg/220px-

Cesium.jpg 

 

19. Francium: 

 http://ak-hdl.buzzfed.com/static/enhanced/webdr01/2013/4/17/10/enhanced-buzz-12527-

1366210293-8.jpg 

 



45 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 
 

20.Beryllium :  

https://upload.wikimedia.org/wikipedia/commons/thumb/0/0c/Be-140g.jpg/150px-Be-

140g.jpg 

 

21. Magnesium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/5/5c/CSIRO_ScienceImage_2893

_Crystalised_magnesium.jpg/220px-CSIRO_ScienceImage_2893_Crystalised_magnesium.jpg 

 

22. Calcium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/9/96/Calcium_unter_Argon_Sch

utzgasatmosph%C3%A4re.jpg/220px-

Calcium_unter_Argon_Schutzgasatmosph%C3%A4re.jpg 

 

23.Strontium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/4/41/Strontium_destilled_crystal

s.jpg/220px-Strontium_destilled_crystals.jpg 

 

24.Barium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/1/16/Barium_unter_Argon_Schu

tzgas_Atmosph%C3%A4re.jpg/220px-

Barium_unter_Argon_Schutzgas_Atmosph%C3%A4re.jpg 

 

25.Radium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/b/bb/Radium226.jpg/220px-

Radium226.jpg 

 

26.Boron: 

https://upload.wikimedia.org/wikipedia/commons/thumb/1/19/Boron_R105.jpg/220px-

Boron_R105.jpg 

 

27. Aluminium:  

https://upload.wikimedia.org/wikipedia/commons/thumb/5/5d/Aluminium-4.jpg/220px-

Aluminium-4.jpg 

 

28. Gallium: 
https://upload.wikimedia.org/wikipedia/commons/thumb/9/92/Gallium_crystals.jpg/220px
-Gallium_crystals.jpg 
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29. Indium:  

https://encrypted-
tbn3.gstatic.com/images?q=tbn:ANd9GcTDG7j_sA9nmUtwlTCPDSk8SEl36n-
0IEjxtBUPMNM3X8vGoEJs 
 

30. Thallium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/b/bb/Thallium_pieces_in_ampou

le.jpg/220px-Thallium_pieces_in_ampoule.jpg 

 

31. Allotropes of carbon; diamond, graphite and fullerene (C60): 

i. https://encrypted-

tbn1.gstatic.com/images?q=tbn:ANd9GcTAW_n9_FWk9sMrxE1rm4IghWHfsRfjnn-

tReWuTFOqUsoqEJCp 

 

ii. https://encrypted-

tbn3.gstatic.com/images?q=tbn:ANd9GcSz1CYI1Y7SIsYtXUhGRVtzGKCMaHEAlqU9opmJfJ0Rk

To_vvUk 

 

iii. http://www.docbrown.info/ks3chemistry/gifs/bucky.gif 

 

32.Carbon: 

https://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/Graphite-and-diamond-

with-scale.jpg/220px-Graphite-and-diamond-with-scale.jpg 

 

33. Silicon: 

 https://upload.wikimedia.org/wikipedia/commons/thumb/e/e9/SiliconCroda.jpg/220px-

SiliconCroda.jpg 

 

34.Germanium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/0/08/Polycrystalline-

germanium.jpg/220px-Polycrystalline-germanium.jpg 

 

35.Tin: 

 https://upload.wikimedia.org/wikipedia/commons/thumb/2/2b/Sn-Alpha-Beta.jpg/220px-

Sn-Alpha-Beta.jpg 
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36. Lead: 

https://upload.wikimedia.org/wikipedia/commons/thumb/e/e6/Lead_electrolytic_and_1cm

3_cube.jpg/220px-Lead_electrolytic_and_1cm3_cube.jpg 

 

37. Nitrogen: 

https://upload.wikimedia.org/wikipedia/commons/thumb/d/d2/Liquidnitrogen.jpg/220px-

Liquidnitrogen.jpg 

 

38. Phosphorus: 

https://upload.wikimedia.org/wikipedia/commons/thumb/8/88/PhosphComby.jpg/220px-

PhosphComby.jpg 

 

39. Arsenic: 

 https://upload.wikimedia.org/wikipedia/commons/thumb/7/7b/Arsen_1a.jpg/220px-

Arsen_1a.jpg 

 

40. Antimony:  

https://upload.wikimedia.org/wikipedia/commons/thumb/5/5c/Antimony-4.jpg/220px-

Antimony-4.jpg 

 

41. Bismuth: 

https://upload.wikimedia.org/wikipedia/commons/thumb/e/ef/Bismuth_crystals_and_1cm

3_cube.jpg/220px-Bismuth_crystals_and_1cm3_cube.jpg 

 

42.Oxygen: https://upload.wikimedia.org/wikipedia/commons/1/1b/Liquid_Oxygen.png 

 

43. Sulfur: 

https://upload.wikimedia.org/wikipedia/commons/thumb/4/44/Sulfur-sample.jpg/220px-

Sulfur-sample.jpg 

 

44.Selenium: 

https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSJPJfx--

D7yPIm646gMu9KT13nHl8WgQyHu2h7XgrHyX2dwB1Png 
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45.Tellurium: 

https://upload.wikimedia.org/wikipedia/commons/thumb/c/c1/Tellurium2.jpg/220px-

Tellurium2.jpg 

 

46.Polonium:  

https://upload.wikimedia.org/wikipedia/en/thumb/6/66/Polonium.jpg/220px-Polonium.jpg 

 

47. Fluorine:  

http://t3.gstatic.com/images?q=tbn:ANd9GcSVaZ6090GlIRKg3_PSeeR2CMD_1MerzA7AgWC

i4bmgha7aGKp5Yhk3QR8 

 

48. Chlorine:  

http://t0.gstatic.com/images?q=tbn:ANd9GcRMAkQASP_egw9v-nHQ0ylAkcHcCmKtqq-

YnU6s_hr5asknbVE1G6RWeuk 

 

49.Bromine: 

http://t1.gstatic.com/images?q=tbn:ANd9GcTIFVBv8VKRC4KV4Zqjg16blNe44eHAuq83A5VF

hdHDAwiUkFx7n5rwxto 

 

50.Iodine: 

http://t0.gstatic.com/images?q=tbn:ANd9GcQgsssUu3a_IZXlutAa35AKjFhILYBdpk51VHdGTP

UWLF82nJfhMdQ_qF8 

 

51. Group 18 elements  

https://encrypted-

tbn1.gstatic.com/images?q=tbn:ANd9GcSAYg7BbT_5Wxj8VpckNvM38uleMe6x44L0EWyBs-

UxR2EXeCnKXQ 
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