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wm wjg mßirfha we;s oE mod¾: yd Yla;s f,i m%Odk fldgia follg j¾. l< 

yels h' wjldYfha bvla .kakd" ialkaOhla iys; øjH mod¾: f,i ye`Èkafõ' 

mod¾: tajdfha fN!;sl iajNdjh yd ridhksl ixhq;sh wkqj j¾. lrk wdldrh 

my; igyfka ±lafõ' 

mrudKq hkq mod¾:fha ;ekqï tall fõ' mrudKqj Wm mrudKql wxY=j,ska iukaú; 

fõ' fm%dafg%dak" bf,lafg%dak yd kshqfg%dak tajd w;=ßka m%uqL Wm mrudKql wxY= fõ'

bf,lafg%dakh hkq RK wdfrdams; wxY=jls' fm%dafgdakhlg Ok wdfrdamKhla 

we;' kshqfg%dakj,g wdfrdamKhla fkdue;'mrudKqfõ bf,lafg%dak" fm%dafgdak yd 

kshqfg%dak keue;s wxY= we;s nj y÷kd.ekSu;a iu. tu wxY=" mrudKqj ;=< ixúOdkh 

ù we;s wdldrh úia;r lsÍug .;a W;aidyfha m%;sM,hla f,i mrudKql wdlD;s 

bÈßm;a úh' w¾kiaÜ ro¾*â úiska 1911 § bÈßm;a lrk ,o kHIaál wdlD;shg 

wkqj mrudKqjl uOHfha kHIaáh kï ialkaOh taldrdYS jQ b;d l=vd m%foaYhla 

mj;S' kHIaáfha fm%dafgdak iy kshqfg%dak talrdYS ù mj;sk nj miqj wkdjrKh 

úh' kHIaáh Ok wdfrdams;h'

mrudKqj hkq mdmkaÿ l%Svd msÜgkshla kï kHIAáh hkq th ueo msysá lv, weghlg;a 

jvd l=vd m%foaYhls' mrudKqjl kHIaáh mrudKqjg idfmalaI j fld;rï l=vd o 

hkak by; ksoiqfkka meyeÈ,s fõ' 

 mod¾:fha jHqyh 03
ridhk úoHdj 
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bf,lafg%dak mj;skqfha kHIaáh jgd jQ wjldY m%foaYhlhs'  mrudKqjl wvx.= 

bf,lafg%dak .Kk fm%dafg%dak .Kkg iudk h' tkuq;a fm%dafgdak yd bf,lafg%dak  

m%;súreoaO wdfrdamKj,ska hqla; h'kshqfg%dak WodiSk wxY= fõ' fï ksid mrudKqj 

úoHq;a jYfhka WodiSk h'

3'1 mrudKqj ms<sn`o .%y wdlD;sh

mrudKqj ms<sn`o .%y wdlD;sh bÈßm;a 

lrk ,oafoa w¾kiaÜ ro¾*â úisks' 

mrudKqj ;=< we;s Ok wdfrdamK talrdYS 

jQ kHIaáh jgd bf,lafg%dak p,s;fha 

fhfoñka mj;S' th .%yf,dal iQ¾hhd 

jgd N%uKh ùug iudk lr ±laúh yels 

h ^3'1 rEmh&'

kHIaáfha we;s Ok wdfrdamKh u`.ska 

bf,lafg%dak kHIaáh fj;g wdl¾IKh 

jk kuq;a tajd kHIaáh u;g m;s; fkd 

fõ' Bg fya;=j kHIaáh jgd bf,lafg%dak 

b;d fõ.fhka N%uKh ùuhs' 

ro¾*âf.a wdlD;sh ;jÿrg;a úia;r l< kS,aia fnda¾ m%ldY lf<a Ok wdfrdams; 

kHIaáh jgd we;s ksYaÑ; m:j, fyj;a llaIj, bf,lafg%dak p,s;fha fhfok 

njhs'

mrudKqj jgd bf,lafg%dak N%uKh jk llaI wh;ajkqfha mrudKqfõ msysá ljp 

j,ghs' fuu ljp kHIaáfha isg msg;g ms<sfj<ska 1" 2" 3" 4''' fyda K,  L,  M, N... 
f,i o ye`oskafõ' fïjd Yla;s uÜgï f,i o ye`Èkafõ' tla tla Yla;s uÜgug 

kshñ; Yla;shla mj;S' kHIaáfha isg bj;g hk úg fuu Yla;sh o l%ufhka jeä 

fõ' kuq;a Yla;s uÜgï w;r mr;rh wvq fõ ^3'2 rEmh&' mrudKqjl ´kE u Yla;s 

uÜgul ;sìh yels Wmßu bf,lafg%dak ixLHdjla we;' m<uq Yla;s uÜgï y;frys 

mej;sh yels Wmßu bf,lafg%dak ixLHd 3'1 j.=fõ olajd we;' 

j.=j - 3'1

Yla;s uÜgu
mej;sh yels Wmßu 

bf,lafg%dak ixLHdj

1 (K) 2

2 (L) 8

3 (M) 18

4 (N) 32

3.1 rEmh - mrudKqj ms<sn| .%y wdlD;sh
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.=re;=ud $ ;=ñhf.a Wmfoia wkqj iqÿiq øjH 

f;dardf.k" mrudKqfõ ;%sudK rEmSnj ksrEmKh 

jk mßÈ" mrudKql wdlD;s ks¾udKh lrkak' 

Tfí ks¾udK mka;sfha m%o¾Ykh lrkak

mejreu - 3'1

N
M
L
K

3'2 - rEmh

• mrudKql l%udxlh 

uQ,øjH mrudKqjl wvx.= fm%dafgdak ixLHdj tys mrudKql l%udxlh (atomic number) 
f,i ye¢kafõ' tkï" 

uQ,øjHfha mrudKql l%udxlh } uQ,øjHfha mrudKqjl we;s fm%dafgdak ixLHdj 

ksoiqkla f,i .;fyd;a fidaähï mrudKqjl kHIAáfha fm%dafgdak 11 la wvx.= 

fõ' tu ksid fidaähïj, mrudKql l%udxlh 11 ls' tl u uQ,øjHhl iEu 

mrudKqjl u wvx.= fm%dafgdak ixLHdj iudk fõ' tlsfklg fjkia uQ,øjHj, 

wvx.= fm%dafgdak ixLHd tlsfklg fjkia h' tneúka tlsfklg fjkia uQ,øjH 

mrudKq foll mrudKql l%udxl lsis úfgl;a iudk fkdfõ' fï ksid uQ,øjHhl 

mrudKql l%udxlh tu uQ,øjHhg wkkH ,laIKhls' ksoiqkla f,i ie,l=j fyd;a 

uQ,øjHhl mrudKql l%udxlh 6 kï bka woyia jkafka tu uQ,øjHh  ldnka 

njhs' fjk;a lsisÿ uQ,øjHhl mrudKql l%udxlh 6 fkdfõ' uQ,øjHhl mrudKql 

l%udxlh Z j,ska ksrEmKh lrhs' WodiSk mrudKqjl wvx.= fm%dafgdak ixLHdj 

tys bf,lafg%dak ixLHdjg iudk fõ' tneúka uQ,øjHhl mrudKql l%udxlh tu 

uQ,øjH mrudKqjl we;s bf,lafg%dak ixLHdjg o iudk nj ie,lsh yels h' 

tfy;a ridhksl m%;sl%shd isÿ ùfï§ mrudKqj,ska bf,lafg%dak bj;a ùula fyda 

tajdg bf,lafg%dak tl;= ùula isÿ úh yels h' fujeks wdfrdams; mrudKq y÷kajkq 

,nkafka whk hkqfjks' whkhl bf,lafg%dak ixLHdj fm%dafgdak ixLHdjg wvq 

fyda jeä úh yels h' tfy;a hï mrudKqjlska iEfok whkhl fm%dafgdak ixLHdj 

fjkia fkdjk neúka mrudKql l%udxlh fjkia fkdfõ'

• ialkaO l%udxlh

mrudKqjl wvx.= fm%dafgdak" kshqfg%dak iy bf,lafg%dak hk uQ,sl Wm mrudKql 

wxY= w;=ßka bf,lafg%dak b;du;a ieye,a¨ h' fm%dafgdak iy kshqfg%dakj, ialkaO 

wdikak jYfhka iudk fõ' 
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wdikak jYfhka bf,lafg%dakhl ialkaOh fm%dafgdakhl ialkaOfhka 1$1840 ls' 

mrudKqjl wvx.= bf,lafg%dakj, ialkaOh fm%dafgdak yd kshqfg%dakj, ialkaO 

iu. ieif|k úg fkd.sksh yels ;rï l=vd h' tfyhska mrudKqfõ ialkaOh 

flfrys n,mdkafka fm%dafgdak iy kshqfg%dakj, ialkaO muKs' mrudKqjl kHIaáfha 

wvx.= fm%dafgdak ixLHdfõ;a kshqfg%dak ixLHdfõ;a ftlHh ialkaO l%udxlh (mass 
number) hkqfjka ye¢kafõ'

 \ ialkaO l%udxlh } fm%dafgdak ixLHdj ¬ kshqfg%dak ixLHdj

uQ,øjHhl ialkaO l%udxlh A ixfla;fhka  ksrEmKh flf¾'

 y fidaähïj, mrudKql l%udxlh 11la fõ' 

 y tneúka fidaähï mrudKqjl fm%dafgdak 11la we;' 

 y tys wvx.= jkafka kshqfg%dak 12la kï" 

 fidaähï mrudKqfõ ialkaO l%udxlh } 11 ¬ 12 } 23 ls'

uQ,øjHhl mrudKql l%udxlh yd ialkaO l%udxlh ,shd ±laùfï iïu; l%uhla 

we;' wod< uQ,øjHfha ixfla;fha jï mi my<ska mrudKql l%udxlh o jïmi 

by<ska ialkaO l%udxlh o fhdokq ,efí' 

 ksoiqka (   fidaähïj, ialkaO l%udxlh 23 

    mrudKql l%udxlh 11

    A   23     
      X                    Na    

    Z    11  
 A  - ialkaO l%udxlh   ialkaO l%udxlh  - 23

 Z   - mrudKql l%udxlh   mrudKql l%udxlh  - 11

ialkaO l%udxlh yd mrudKql l%udxlh w;r wka;rfhka ,efnkafka mrudKqfõ 

wvx.= kshqfg%dak ixLHdjhs'

3'2 bf,lafg%dak úkHdih

±kg ms<s.kakd mrudKql wdlD;sh wkqj ta ta Yla;s uÜgïj, ;sìh yels Wmßu 

bf,lafg%dak ixLHd ms<sn`o j l,ska i`oyka lrk ,§' mrudKqjl kHIaáfha isg 

msg;g ms<sfj<ska ta ta Yla;s uÜgïj, bf,lafg%dak msÍ we;s wdldrh ksrEmKh 

lsÍu bf,lafg%dak úkHdih f,i ye`Èkafõ' 

ksoiqkla i,ld n,uq' fidaähïj, mrudKql l%udxlh 11ls' tneúka fidaähï 

mrudKqjl fm%dafgdak 11la o bf,lafg%dak 11la o we;' fï wkqj fidaähï mrudKqfõ 

tu bf,lafg%dak 11 m<uq Yla;s uÜgfï bf,lafg%dak 2la o" fojk Yla;s uÜgfï 
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bf,lafg%dak 8la o" ;=kajk Yla;s uÜgfï bf,lafg%dak 1la o jYfhka mj;S' tneúka 

fidaähïj, bf,lafg%dak úkHdih my; wdldrhg ,shd ±laúh yels h'  

Na - 2, 8, 1

j.=j 3'2 - mrudKql l%udxlh 1 isg 20 olajd jQ uQ,øjHj, bf,lafg%dak úkHdi

uQ,øjH ixfla;h
mrudKql 

l%udxlh

bf,lafg%dak úkHdih

K L M N

yhsârcka H 1 1

yS,shï He 2 2

,s;shï Li 3 2 1

fnrs,shï Be 4 2 2

fndafrdaka B 5 2 3

ldnka C 6 2 4

khsÜrcka N 7 2 5

Tlaiscka O 8 2 6

*a¨fjdÍka F 9 2 7

ksfhdaka Ne 10 2 8

fidaähï Na 11 2 8 1

ue.akSishï Mg 12 2 8 2

we¨ñkshï Al 13 2 8 3

is,slka Si 14 2 8 4

fmdiamria P 15 2 8 5

i,a*¾ S 16 2 8 6

laf,darSka Cl 17 2 8 7

wd.ka Ar 18 2 8 8

fmdgEishï K 19 2 8 8 1

le,aishï Ca 20 2 8 8 2

uQ,øjH mrudKqjl lsishï Yla;s uÜgula tys bf,lafg%dak wka;¾.; wjidk Yla;s 

uÜgu jk úg tys ;sìh yels Wmßu bf,lafg%dak ixLHdj 8 ls' tfyhska fmdgEishï 

iy le,aishï ys bf,lafg%dak wka;¾.; wjidk Yla;s uÜgfï bf,lafg%dak 9 iy 

10 ne.ska fkdmj;S'
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3'3 kQ;k wj¾;s;d j.=j'

fï jk úg uQ,øjH 115 lg jvd jeä ixLHdjla fidhdf.k we;' tajdfha .=K fjka 

fjka j wOHhkh lsÍu b;d wmyiq lghq;a;ls' uQ,øjHj, iy tajdfha ixfhda.j, 

f;dr;=re f,dalfha úoHd{hska úiska fkdlvjd /ia lrkq ,efí' fï f;dr;=re 

iïNdrh fl;rï úYd, o úúO o h;a ish¨ lreKq u;l ;nd .ekSu lsisfjl=g;a 

l< fkdyelalls' fï ksid úúO úoHd{hska úiska uQ,øjH úúO l%u wkqj j¾. 

lsÍug W;aidy ord we;' tu W;aidyfha w.%.KH m%;sM,hls wdj¾;s;d j¾.SlrKh' 

uQ,øjH j¾.SlrKh i`oyd wdj¾;s;d j.=jla uq,ska u bÈßm;a lrk ,oafoa reishdkq 

cd;sl úoHd{fhla jk oañ;aÍ fukav,S*a úisks' 

• kQ;k wdj¾;s;d kshuh 

kQ;k wdj¾;s;d j.=j ̂3'3 rEmh& mokï ù we;af;a mrudKql l%udxlh yd bf,lafg%dak 

úkHdih u;hs' bka lshefjkafka uQ,øjHj, .=K tajdfha mrudKql l%udxlj, 

wdj¾;s;d Y%s;hla njhs' bka woyia jkqfha mrudKql l%udxlh wdfrdayKh jk 

ms<sfj<g uQ,øjH ilia l< úg lsishï uQ,øjH mrdihlg miqj iudk .=K iys; 

uQ,øjH h<s;a yuqfjk njhs'

 
H

Li Be B C N O F Ne

Na Mg

K Ca

Al Si P S Cl Ar

AsGa Ge Se Br KrCrSc Ti Mn Fe Co Ni Cu Zn

He

Rb Sr SnIn Sb Te I Xe

Cs Ba PbTl

Fr Ra

Bi Po At Rn

I II III IV V VI VII

VIII / O

MoY Zr Tc Ru Rh Pd Ag Cd

WHfLa

V

Nb

Ta Re Os Ir Pt

SgRfAc Db Bh Hs Mt Uun
.......

Au Hg

HoDy Er Tm Yb LuPrCe Nd Pm Sm Eu Gd Tb

EsCf Fm Md No LrPaTh U Np Pu Am Cm Bk

wf,day

f,day

f,daydf,day

WÉp jdhq

1

3 4 5 6 7 8 9 10

2

13 14 15 16 17 1811 12

19 20 21 22 23 24 25                   26                   27                28           29                   30                    31                  32                  33                   34                   35                   36  

37                   38                   39                40           41                   42                    43                  44                  45                   46                   47                   48   49                   50                   51                  52                   53                  54 

55                   56                   57                72           73                   74                   75                   76                   77                     78                 79                   80   81                   82                   83                   84                   85                  86 

87                   88                   89                104           105                   106                107                108                109                110  

90                   91                   92                93           94                    95                    96                  97                   98                     99                 100                   101   102                   103
                  83                   84                   85                  86 

 58                 59                   60                    61                   62                    63                     64                   65                   66                 67                   68                   69                  70                   71               

3'3 rEmh - kq;k wdj¾;s;d j.=j

1

2

3

4

wdj¾;

l
dK

av

3.4 rEmh - kQ;k wdj¾;s;d j.=fõ
 fldgila

H

Li Be B C N O F Ne

Na Mg

K Ca

Al Si P S Cl Ar

He

I

II III IV V VI VII

VIII / O
1

3

11

19

4

12

5

13

6

14

7

15

8

16

9

17

10

2

18

20

fuu fY%aKsfha § wOHhk lrkq 

,nkafka mrudKql l%udxlh 1 - 

20 olajd jQ uQ,øjH muKla wvx.= 

kQ;k wdj¾;s;d j.=fõ fldgila 

muKs' tu fldgi 3'4 rEmfha olajd 

we;'wdj¾;s;d j.=fõ ;sria fma<s 

wdj¾; hkqfjka o isria fma<ss ldKav 

hkqfjka o ye`Èkafõ' 
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•  uQ,øjH wdj¾;j,g fn§u 

hï uQ,øjHhla wh;a jkafka wdj¾;s;d j.=fõ ljr wdj¾;hg o hkak ;SrKh 

jkafka tu uQ,øjHfha mrudKqjl ;sfnk bf,lafg%dak jHdma; j mj;sk zzYla;s 

uÜgïZZ ^ljp& .Kfkks'

m<uq Yla;s uÜgfï muKla bf,lafg%dak mj;sk    1 wdj¾;h 

m<uq yd fo jk Yla;s uÜgïj, muKla bf,lafg%dak mj;sk   2 wdj¾;h 

m<uq" fo jk yd ;=ka jk Yla;s uÜgïj, muKla bf,lafg%dak mj;sk  3 wdj¾;h 

m<uq" fojk" f; jk yd y;r jk Yla;s uÜgïj, muKla bf,lafg%dak mj;sk 4 wdj¾;h

H 1 1 wdj¾;h

He 2

Li 2, 1

Be 2, 2

B 2, 3

C 2, 4 2 wdj¾;h

N 2, 5

O 2, 6

F 2, 7

Ne 2, 8 

Na 2, 8, 1

Mg 2, 8, 2

Al 2, 8, 3

Si 2, 8, 4 3 wdj¾;h

P 2, 8, 5

S 2, 8, 6

Cl 2, 8, 7

Ar 2, 8, 8

K 2, 8, 8, 1 4 wdj¾;h

Ca 2, 8, 8, 2

• uQ,øjH ldKavj,g fn§u

uQ,øjHhl .=K r|d mj;skafka tys wjidk Yla;s uÜgfï we;s bf,lafg%dak ixLHdj 

u;hs' fïjd ixhqc;d bf,lafg%dak hkqfjka ye¢kafõ' uQ, øjHhl .=K fndfyda 
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ÿrg tys wjidk Yla;s uÜgfï we;s bf,lafg%dak .Kk u; rod mj;S' by; 

j.=j wkqj ,s;shï"fidaähï yd fmdgEishïj, wjidk Yla;s uÜgfï bf,lafg%dak 

tlla muKla we;' tneúka fmfkkafka ixhqc;d bf,lafg%dak tlla muKla we;s 

,s;shï" fidaähï yd fmdgEishïj, ridhksl .=K fndfyda ÿrg iudk njhs' fuu 

uQ,øjH ;=ku wdj¾;s;d j.=fõ tlu isria fma<sfha mj;S' 

fufia by< ;sria fma<sfha we;s ´kE u uQ,øjHhl .;s.=K Bg my<ska we;s 

uQ,øjHfha .;s.=Kj,g iudk jk nj fmfka'

hï uQ,øjHhla wh;a jk ldKavh ;SrKh jkafka tys wjidk Yla;s uÜgfï wvx.= 

bf,lafg%dak .Kk wkqj h'

wjidk Yla;s uÜgfï ;sfnk bf,lafg%dak .Kk wh;a jk ldKavh 

wjidk Yla;s uÜgfï bf,lafg%dak 1la ;sfnk uQ,øjH I ldKavh 

wjidk Yla;s uÜgfï bf,lafg%dak 2la ;sfnk uQ,øjH II ldKavh 

wjidk Yla;s uÜgfï bf,lafg%dak 3la ;sfnk uQ,øjH III ldKavh

wjidk Yla;s uÜgfï bf,lafg%dak 4la ;sfnk uQ,øjH IV ldKavh 

wjidk Yla;s uÜgfï bf,lafg%dak 5la ;sfnk uQ,øjH V ldKavh 

wjidk Yla;s uÜgfï bf,lafg%dak 6la ;sfnk uQ,øjH VI ldKavh 

wjidk Yla;s uÜgfï bf,lafg%dak 7la ;sfnk uQ,øjH VII ldKavh

wjidk Yla;s uÜgfï bf,lafg%dak 8la fyda ia:dhs VIII / 0 ldKavh

úkHdihla ;sfnk uQ,øjH

            

yhsârcka isg le,aishï olajd uQ,øjH 20 wh;a jk ldKav

 uQ,øjH mrudKql l%udxlh
bf,lafg%dak 

úkHdih

uQ,øjHh wh;a 

ldKavh

H 1 1 I

He 2 2 VIII / 0

Li 3 2, 1 I

Be 4 2, 2 II

B 5 2, 3 III

C 6 2, 4 IV

N 7 2, 5 V

O 8 2, 6 VI
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F 9 2, 7 VII

Ne 10 2, 8 VIII / 0

Na 11 2, 8, 1 I

Mg 12 2, 8, 2 II

Al 13 2, 8, 3 III

Si 14 2, 8, 4 IV

P 15 2, 8, 5 V

S 16 2, 8, 6 VI

Cl 17 2, 8, 7 VII

Ar 18 2, 8, 8 VIII / 0

K 19 2, 8, 8, 1 I

Ca 20 2, 8, 8, 2 II

hïlsis uQ,øjHhla wdj¾;s;d j.=fõ ljr ia:dkhlg wh;a ±hs fidhd .kakd wdldrh' 

ksoiqka( ue.akSishïj, mrudKql l%udxlh 12 
2

8
2

Mg

3.5 rEmh

bf,lafg%dak úkHdih - 2" 8" 2

ue.akSishï mrudKqjl bf,lafg%dak mj;sk 

Yla;s uÜgï 3 ls' tuksid th ;=ka jk wdj¾;fha 

uQ,øjHhls'

ue.akSishï mrudKqjl wjidk Yla;s uÜgfï 

bf,lafg%dak 2 ls' 

\ th fojk ldKavhg wh;a fõ'   

wdj¾;s;d j.=fõ ue.akSishï we;af;a ;=kajk 

wdj¾;fha fo jk ldKavfha h' 

ksoiqka( fmdgEishï mrudKql l%udxlh 19

8

8

2

1

K

3.6 rEmh

bf,lafg%dak úkHdih - 2" 8" 8" 1

fmdgEishï mrudKqjl bf,lafg%dak mj;sk 

Yla;s uÜgï 4ls' tu ksid th y;rjk wdj¾;fha 

uQ,øjHhls' 

fmdgEishï  mrudKqjl wjidk Yla;s uÜgfï 

bf,lafg%dak 1 ls' 

\ th m<uq ldKavhg wh;a fõ' 

wdj¾;s;d j.=fõ fmdgEishï we;af;a 

4 jk wdj¾;fha m<uq ldKavfha h' 
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mrudKql l%udxlh 1 isg 20 olajd jQ uQ,øjH wdj¾;s;d j.=fõ msysgk ia:dk

3'3 j.=j 

mrudKql 

l%udxlh 

uQ,øjH bf,lafg%dak 

úkHdih

wh;a jk 

wdj¾;h

wh;a jk 

ldKavh

1 H 1 1 I
2 He 2 1 VII / 0
3 Li 2, 1 2 I
4 Be 2, 2 2 II
5 B 2, 3 2 III
6 C 2, 4 2 IV
7 N 2, 5 2 V
8 O 2, 6 2 VI
9 F 2, 7 2 VII
10 Ne 2, 8 2 VIII / 0
11 Na 2, 8, 1 3 I
12 Mg 2, 8, 2 3 II
13 Al 2, 8, 3 3 III
14 Si 2, 8, 4 3 IV
15 P 2, 8, 5 3 V
16 S 2, 8, 6 3 VI
17 Cl 2, 8, 7 3 VII
18 Ar 2, 8, 8 3 VIII / 0
19 K 2, 8, 8, 1 4 I
20 Ca 2, 8, 8, 2 4 II

3'4 iuia:dksl'

tl u uQ,øjHfha mrudKqj, jqj o kshqfg%dak ixLHdj fjkia mrudKq ;sìh yels 

h' tfy;a tajdfha mrudKql l%udxlh tkï fm%dafgdak ixLHdj iudk fõ' fï 

wkqj tl u uQ,øjHfha fjkia ialkaO l%udxl iys; mrudKq ;sìh yels h' tlu 

uQ,øjHfha we;s fjkia ialkaO l%udxl iys; mrudKq tu uQ,øjHfha iuia:dksl 

(isotopes) f,i ye`Èkafõ'

iuia:dksl i|yd ksoiqka 

yhsârckays iuia:dksl ;=kls' tajd fm%daáhï" ähqàßhï yd á%áhï hkqfjka y÷kajkq 

,efí' 
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j.=j 3'4 - yhsv%ckaj, iuia:dksl

iuia:dkslh fm%daáhï ähqÜßhï á%áhï

mrudKql wdlD;sh

bf,lafg%dak 1

fm%dafgdak    1

kshqfg%dak    0

bf,lafg%dak 1

fm%dafgdak    1

kshqfg%dak    1

bf,lafg%dak 1

fm%dafgdak    1

kshqfg%dak    2

mrudKql l%udxlh 1 1 1

ialkaO l%udxlh 1 2 3

iïu; ksrEmkh
1
1H 2

1 H 3
1 H

laf,daÍkaj, iuia:dksl folls' tkï" 

  35
17 Cl  37

17 Cl

laf,daÍka jdhqj ksheÈhla ;=< 35
17 Cl yd 37

17 Cl iudk m%udKj,ska fkdmj;S' jdhq 

fldgia ishhl 
35
17 Cl fldgia 75 la o" 

37
17 Cl fldgia 25 la o mj;S' fuh tla tla 

iuia:dkslj, iq,N;d m%;sY;h f,i ye`Èkafõ'

3'5 wdj¾;s;d j.=fõ oelsh yels rgd'

wdj¾;s;d j.=fõ wdj¾;hla Tiafia jfï isg ol=Kg hk úg iy ldKavhla Èf.a 

by< isg my<g hk úg uQ,øjHj, fN!;sl iy ridhksl .=K l%udkql+, rgdjlg 

úp,kh jk nj fmfka' tu rgd wOHhkh i`oyd uQ,øjHj, my; i`oyka .=K 

i,ld n,uq'  

• m<uqjk whkSlrK Yla;sh (first ionization energy)
• úoHq;a RK;dj (electro negativity)

• m<uqjk whkSlrK Yla;sh 

mrudKqj ms<sn| kHIaál wdlD;sh wkqj tys bf,lafg%dak kHIaáh jgd N%uKh 

fjñka mj;S' RK wdfrdams; bf,lafg%dak fj; Ok wdfrdams; kHIAáh u.ska 

wdl¾IKhla we;s lrhs' tneúka mrudKqjlska bf,lafg%dakhla bj;a lsÍug kï 

tu wdl¾IKh wìnjd hdug ;rï Yla;shla iemhsh hq;=hs' fufia mrudKqjlska 

bf,lafg%dakhla bj;a l< úg th Ok whkhla njg m;a fõ' 
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H

Li Be B C N O F Ne

Na Mg

K Ca

Al Si P S Cl Ar

He
I

II III IV V VI VII

VIII / O

1310

519 897 799 1085 1406 1314 1682 2080

2372

495 738

418 590

577 786 1018 1000 1255 1521

3.7 rEmh mrudKql l%udxlh 1 - 20 olajd jQ 
uQ,øjHj, m<uqjk whkslrK Yla;s w.hhka  (kJ mol-1)

jdhquh wjia:dfõ we;s uQ,øjH 

mrudKqjlska bf,lafg%dakhla bj;a 

lr jdhquh tal Ok whkhla iE§ug 

iemhsh hq;= wju Yla;sh tys m%:u 

whkSlrK Yla;shhs'

jdhquh wjia:dfõ we;s mrudKqjlska 

bf,lafg%dakhla bj;a lr jdhquh 

wjia:dfõ mj;sk Ok whkhla iE§u 

fï wdldrhg ridhksl iólrKhlska 

ksrEmKh l< yels h' 

Na(g)  Na+(g)  +  e

mrudKqjla i|yd fuu Yla;sh idfmalaI j l=vd w.hls' tu ksid fuu w.h mrudKq 

6.022 x 1023 m%udKhla fyj;a ujq,hla i|yd bÈßm;a lrhs' 3'7 rEmfha olajd 

we;af;a mrudKq ujq,hla i|yd bÈßm;a lrk ,o w.hka h' ta wkqj" fidaähïj, 

m<uq whkSlrK Yla;sh 495 kJ mol-1 fõ'

wdj¾;hla ie,l+ úg tys wvq u m%:u whkSlrK Yla;sh we;af;a I ldKavfha uQ,- 

øjHj,g hs' tfuka u iEu wdj¾;hl u Wmßu m%:u whkSlrK Yla;sh we;af;a VIII 
ldKavfha uQ,øjHhghs' wdj¾;hl jfï isg ol=Kg hk úg l%udkql+, rgdjlg 

m%:u whkSlrK Yla;sh úp,kh fõ' 2 jk yd 3 jk wdj¾;j, whkSlrK Yla;sj, 

úp,k m%ia;drh ^3'8 rEmh& weiqfrka wOHhkh l< úg fï nj ;yjqre fõ' 

200
400
600
800

1000
1200
1400

1600
1800
2000

2200
2400

2600
2800

2 4 6 8 10 12 14 16 18 20

H
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S
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K
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mrudKql l%udxlh
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3'8 rEmh ¡ mrudKql l%udxlhg tÈß j whkSlrK Yla;s úp,k m%ia;drh
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3'7 rEmfha we;s mrudKql l%udxlh 1 - 20 olajd jQ uQ,øjHj, m<uqjk 

whkSlrK Yla;s w.h mrudKql l%udxlhg tÈßj m%ia;dr.; lrkak' 

fï i`oyd m%ia;dr fld<hla Ndú; lrkak' wdj¾;hla Èf.a jfï isg 

ol=Kg  yd ldKavhla Èf.a by< isg my<g m%:u whkSlrK Yla;sh 

úp,kh jk wdldrh m%ia;drh weiqfrka úia;r lrkak'

mejreu - 3-2

I ldKavfha uQ,øjHj, ldKavfha by< isg my<g m%:u whkSlrK Yla;s w.hka wvq 

ù we;s nj fmfka' wfkl=;a ldKavj, w.hka ie,lSfuka o Tng fï nj wjfndaO lr 

.; yels h' ta wkqj ldKavhl by< isg my<g hdfï § whkSlrK Yla;sh wvqùula 

isÿjk nj ks.ukh l< yels h' ldKavfha my<g hk úg uQ,øjH mrudKqjla i;= 

Yla;s uÜgï .Kk jeäjk ksid wjidk Yla;s uÜgfï bf,lafg%dakj,g kHIaáfhka 

fhfok wdl¾IKh wvq h' tneúka bf,laafg%dak bj;a lsÍu myiq fõ' 

• úoHq;a RK;dj 

úoHq;a RK;dj hkafkka woyia jkafka uQ,øjH mrudKqjla ;j;a uQ,øjH mrudKqjla 

iu. iyixhqc nkaOkhlska ne£ we;s úg tu nkaOkfha bf,lafg%dak ;ud fj;g 

weo.ekSfï yelshdjhs' úoHq;a RK;dj jeä mrudKqjla bf,lafg%dak flfrys olajk 

wdl¾IKh úoHq;a RK;dfjka wvq mrudKqjl tu yelshdjg jvd jeä h' ridhksl 

nkaOk tallh hgf;a § úoHq;a iDK;dj ms<sn`o j jeäÿrg;a idlÉPd flf¾'  

úoHq;a RK;dj m%ldY lsÍu i`oyd úúO mßudK we;s w;r  wm fuys § i,ld n,kqfha 

fmda,sx mßudKhhs' fmda,sx mßudKh wkqj úoHq;a RK;dfjka by< u uQ,øjH f,i 

i,lkafka *ä fjdÍka h' WÉp jdhq i`oyd úoHq;a RK;d w.hla fmda,sx mßudKfhys 

,nd § ke;' ^WÉp jdhq ridhksl nkaOk iE§u flfrys wvq keUqrejla we;'&

50 10 15 20

1

2

3

4

H

Li
Be

B
C

N

O

F

Na

Mg

Al
Si

P S

Cl

K
Ca

mrudKql l%udxlh

3.10 rEmh - mrudKql l%udxlhg tÈßj 

úoHq;a>DK;d úp,k m%ia;drh

ú
o
H
q;
a >

DK
;
dj

H

Li Be B
1.0

2.1

1.5 2.0 2.5 3.0 3.5

1.8 2.1 2.5 3.0

4.0

0.9 1.2

0.8 1.0

1.5

-

-

-

C N O F Ne

Na Mg

K Ca

Al Si P S Cl Ar

He
I

II III IV V VI VII

VIII / O

3.9 rEmh - mrudKql l%udxlh 

1-20 olajd jQ uQ,øjHj, úoHq;a>DK;dj 

^fmda,sx mßudKhg wkqj&
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uQ,øjHj, úoHq;a RK;dj úp,kh jk wkaou olajd we;s by; m%ia;drh fyd`Èka 

wOHhkh lrkak' wdj¾;hla Èf.a jfï isg ol=Kg hk úg úoHq;a RK;dj jeä 

jk nj;a ldKavhla Èf.a by< isg my<g hkúg úoHq;a RK;dj wvqjk nj;a 

ksÍCIKh l< yelsh'

3'6     f,day wf,day iy f,daydf,day  

H

Li Be B C N O F Ne

Na Mg

K Ca

Al Si P S Cl Ar

AsGa Ge Se Br KrCrSc Ti Mn Fe Co Ni Cu Zn

He

Rb Sr SnIn Sb Te I Xe

Cs Ba PbTl

Fr Ra

Bi Po At Rn

I II III IV V VI VII

VIII / O

MoY Zr Tc Ru Rh Pd Ag Cd

WHfLa

V

Nb

Ta Re Os Ir Pt

SgRfAc Db Bh Hs Mt Uun

Au Hg

HoDy Er Tm Yb LuPrCe Nd Pm Sm Eu Gd Tb

EsCf Fm Md No LrPaTh U Np Pu Am Cm Bk

wf,day

f,day

f,daydf,day

WÉp jdhq

1

2

3

4

5

6

3'11 rEmh ¡- wdj¾;s;d j.=fõ §¾> wdldrh

3.11 rEmfha ±lafjk wdj¾;s;d j.=fõ §¾> wdldrh fyd`Èka wOHhkh lrkak' 

tys fndafrdaka (B) isg weiagàka (At) olajd msh.eg fm<la fuka we`o we;s f¾Ldj 

i,lkak'

fuu f¾Ldj jï miska we;s ks,amdáka olajd we;s fldgqj, wvx.= uQ,øjH f,day fõ' 

ol=Kq mi ÿUqre mdáka olajd we;s uQ,øjH wf,day fõ' msh.eg fm< wjg ,d fld< 

mdáka olajd we;s uQ,øjHj,g f,day yd wf,dayj,g w;rueÈ .=K we;s neúka tajd 

f,daydf,day f,i ye`Èkafõ' 

• f,day (metals)

±kg y÷kdf.k we;s uQ,øjH w;ßka ishhg wiQjla muK ixLHdjla f,day fõ' 

fïjd iajNdjfha ksoyia f,day f,i fuka u ixfhda. f,i o mj;S' rka" ß§ jeks 

f,day ksoyia f,day f,i iajNdjfha yuq jk w;r hlv" we¨ñkshï" ue.akSishï" 

fidAähï jeks fndfyda f,day we;af;a tu f,dayj, ixfhda. jYfhks'

f,dayj, fN!;sl .=K

f,dayj, fN!;sl .=K lsysmhla my; ±lafõ'

 y wdfõ‚l Èiakhla ;sîu ^metallic lustre& 
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 y .eàfï§ /õ fok y~la kexùu'

 y idudkH WIaK;ajfha§ >k wjia:dfõ mej;Su ™uZlß - ̂ riÈh& f,dayhla jqj 

o idudkHh WIaK;ajfha § øj wjia:dfõ mj;Sš' 

 y ;=kS ;yvq njg ;e,sh yelsùu ^wdykH;dj - malleability& iy lïìhla fia 

weÈh yels ùu ^;kH;dj - ductility&' 
 y fyd| ;dm yd úoHq;a ikakdhl ùu'

 y fndfyda úg by< >k;ajhla ;sîu' 

f,dayj, ridhksl .=K

 y f,day bf,lafg%dak msglsÍfuka Ok whk fyj;a legdhk idohs' 

 y f,day Tlaiscka iu. ixfhdackh ù Ndiañl Tlaihsv idohs' 

 y tu Tlaihsv c,fha Èh ùfuka Ndiañl ødjK iEfoa'

• f,day uQ,øjH lsysmhla 

fidaähï (sodium)

3.12 rEmh - fidaähï

fidaähï wdj¾;s;d j.=fõ m<uq ldKavhg wh;a 

f,day uQ,øjHhls' th wêl m%;sl%shdYS,s uQ,øjHhls' 

lsis úfgl;a f,dayh f,i iajNdjfha fkd mj;S' 

wêl m%;sl%shdldÍ;ajh ksid fidaähï iajNdjfha 

mj;skqfha fjk;a uQ,øjH iu`. ixfhdað; ;;aj 

j,sks' fidaähï wvx.= m%Odk ixfhda.hla jk 

fidaähï laf,darhsâ uqyqÿ c,fha mj;akd m%Odk 

ixfhda.hls' 

.=re;=ud $ ;=ñhf.a iydh ,ndf.k fuu l%shdldrlu isÿ lrkak'

• fidaähï f,dayh úoHd.drfha .nvd lr we;s wdldrh ksÍlaIKh lr 

jd¾;d lrkak'

• fidaähï lene,a,la veys w`vqjla Ndú;fhka bj;g f.k úh<s u;= msgla 

u; ;nd msyshlska lmkak'

• th úkdä myla muK jd;hg ksrdjrKh lr ;nkak' ksÍlaIK igyka 

lrkak'

l%shdldrlu 01

fidaähï f,dayfha we;s wêl m%;%sl%shdYS,S;ajh ksid jd;h fkd.efgk mßÈ 

mer*ska f;,a fyda N+ñf;,a ;=< .nvd lr ;nkq ,efí' fidaähï lene,a,la 

mer*ska f;,aj,ska bj;g .;aúg tys Èiakhla olakg fkd,efí' th msyshlska 
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b;d myiqfjka lemsh yels h' lemQ mDIaGfha ß§jka f,dayuh Èiakhla we;' ál 

fõ,djlska Èiakh l%ufhka wvq fõ'

fidaähï f,dayfha fN!;sl .=K

 y msyshlska lemsh yels ;rï uDÿ f,dayhls'

 y c,hg jvd >K;ajh wvq ksid c,h u;= msg md fõ' ^>K;ajh 0.927 g cm-3)

 y úoHq;a yd ;dm ikakdhlhls'

fidaähï f,dayfha ridhksl .=K

 y fidaähï f,dayh Tlaiscka iu. m%n, m%;sls%hdYS,S;ajhla olajhs' jd;fha 

we;s Tlaiscka jdhqj iu. YS>%fhka m%;sl%shd lr f,dayfha Tlaihsv idohs' 

 y fidaähï isis,a c,h iuÕ YS>%fhka m%;sl%shdlr fidaähï yhsâfrdlaihsâ yd 

yhsârcka jdhqj idohs'

 y fidaähï ;kql wï, iuÕ m%pKav f,i m%;sl%shd lr f,dayfha ,jKh yd 

yhsârcka jdhqj idohs ^fuh fnfyúka wk;=rodhl m%;sl%shdjla ksid w;ayÞ 

ne,Sï fkdlrkak&'

fidaähï f,dayfha Ndú;

 y rka ß§ ksiaidrKhg wjYH fidaähï ihkhsâ ksmoùug' 

 y ldnksl ridhk úoHdfõ§ Tlaisydrlhla f,i .kakd fidaähï ixrih 

iE§u' 

 y ghsfÜkshï" i¾fldakshï jeks f,dayj, ixfhda.j,ska f,dayh fjka lr 

.ekSug Ndú; lsÍu'

 y l,siï frÈ ̂ fvksï& j¾K .ekaùug fhdÞ .kakd bkaäf.da jeks idhï j¾. 

ksmoùug'

 y ly meye wdf,dalh úysok úÿ,s ,dïmq i`oyd fhdod .ekSu' 

ue.akSishï ^magnesium&

3'13 rEmh - ¡ ue.akSishï

ue.akSishïo m%;sl%shdYS,S ieye,a¨ f,dayhls' ksoyia 

f,dayh f,i iajNdjfha fkd mj;S' uqyqÿ c,fha 

th ue.akSishï laf,darhsâ f,i mj;S' jd;hg 

újD; j we;s úg u,sk jk ksid ÈiAkhla ±lsh 

fkdyels h' tfy;a je,s lvÞishlska ueo.;a úg 

Èiakh ±l .; yels fõ' 
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ue.akSishï f,dayfha fN!;sl .=K

 y c,hg jvd >k;ajh jeä h' ^>k;ajh 1740 kg m-3&'

 y by< ;dm yd úoHq;a ikakdhlhls'

ue.akSishï f,dayfha ridhksl .=K

 y ue.akSishï f,dayh jd;fha r;a l< úg §ma;su;a iqÿ ±,a,la we;s lrñka ±ù 

iqÿ meye;s ue.akSishï Tlaihsvh idohs' 

 y ue.akSishï f,dayh isis,a c,h iuÕ m%;sl%shdjla fkd±lajqj o WKq c,h 

iu. m%;sls%hdjla olajhs' tfia m%;sl%shd ù ue.akSishï yhsâfrdlaihsâ yd 

yhsv%cka jdhqj idohs'

 y ue.akSishï yqud,h ;=< r;al, úg l< úg ue.akSishï Tlaihsâ yd yhsârcka 

jdhqj iEfohs' 

 y ue.akSishï ;kql wï, iuÕ YS>%fhka m%;sl%shd lr wod< ue.akSishï ,jKh 

yd yhsârcka jdhqj idohs'

ue.akSishï f,dayfha Ndú; wjia:d

 y we¨ñkshï iy ue.akSishï ñY% lsÍfuka ue.afka,shï kï ñY% f,dayh idohs' 

^fuu ñY% f,dayh Yla;su;a" ieye,a¨" úLdokhg Tfrd;a;= fok f,dayhls' 

.=jkahdkd ksmoùug yd r:jdyk fldgia ;ekSug Ndú; lrhs'&

 y T!IO ksmoùu ^ue.akSishï laISrh - milk of magnesia). 

 y úLdokh je<elaùu i`oyd lemfjk f,dayhla f,i Ndú; lsÍu'

• wf,day (non - metals)
wf,day ksoyia uQ,øjH f,i fuka u fjk;a uQ,øjH iuÕ ixfhdackh ù ixfhda. 

f,i o mj;S' idudkH WIaK;ajfha § >k wjia:dfõ mj;sk wf,day f,i fuka u 

øj yd jdhq wjia:dfõ mj;sk wf,day uQ,øjH we;' ldnka" i,a*¾" fmdiamria" whãka 

>k wjia:dfõ mj;S' fn%daóka idudkH WIaK;ajfha§ mj;skafka øj wjia:dfõ h' 

laf,daÍka" *ä fjdÍka" yhsârcka" khsÜrcka iy Tlaiscka jdhq wjia:dfõ we;s wf,day 

uQ,øjH lsysmhls' wf,dayj,g f,dayuh Èiakhla ke;' ;yvqjla fia ;,d .ekSug fyda 

lïìhla fuka weo .ekSug o fkdyels h' fndfyda wf,day Nx.=r jk w;r ÿ¾j, úoHq;a 

yd ;dm ikakdhl .;s ,laIK olajhs' tfy;a ldnka yS tla nyqrEmS wjia:djla jk 

ñksrka wf,dayhla jqj o úoHq;a ikakdhlhls' wf,dayj, >k;ajh idfmalaI j wvq h' 

tfia jqj o ldnka yS tla nyqrEmS wjia:djla jk Èhuka;sj, >k;ajh jeä h'

wf,dayj, ridhksl .=K

 y wf,day iDK whk ^wekdhk& idohs'

 y wf,day Tlaiscka iuÕ idok Tlaihsv fndfyda úg wdï,sl Tlaihsv fõ' 

fïjd fndfyda úg jdhq wjia:dfõ mj;S' c,fha Èh ù wï, idohs'
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• wf,day uQ,øjH iuyrla

khsÜrcka (Nitrogen)

jdhq f.da,fha ksoyia oaúmrudKql jdhqjla f,i mj;S' jd;fha mßudfjka 78.1% 
la muK khsÜrcka jdhqj we;' i;a;aj yd Ydl fm%daàkaj, ix>gl uQ,øjHhla 

f,i khsÜrcka uQ,øjHh wvx.= h' mdxY= jd;fha ix>glhla f,i o yshquia jeks 

ldnksl øjHj,o khsÜf¾g" khsÜrhsg, wefudakshï ixfhda. wdÈfha o ix>gl 

uQ,øjHhla f,i khsÜrcka mj;S' 

khsÜrcka jdhqfõ fN!;sl .=K 

 y j¾Khla fyda .kaOhla fyda ke;' 

 y oyk wfmdaIl jdhqjls' jd;hg jvd u|la ieye,a¨ h' 

 y c,fha iq¿ jYfhka Èh fõ' 

khsÜrcka jdhqfõ ridhksl .=K

 y m%;sl%sh;dj b;d wvq jdhqjls' tfy;a b;d by< WIaK;ajj,§ khsÜrcka jdhqj 

Tlaiscka" yhsârcka" ldnka" is,slka jeks wf,day iuÕ fuka u ue.akSishï" 

we¨ñkshï jeks f,day uQ,øjH iuÕ o m%;sl%shd lrhs' 

 y m%n, úoHq;a pdmhla yuqfõ jd;fha we;s Tlaiscka iu. khsÜrcka ixfhdackh 

ù wia:dhs khsÜßla Tlaihsâ jdhqj iEfohs' fufia iEfok khsÜßla Tlaihsâ 

jdhqj jd;fha we;s Tlaiscka iuÕ ;jÿrg;a m%;sl%shd ù wdï,sl jdhqjla jk 

khsÜrcka vfhdlaihsâ iEfoa' wl=Kq .eiSfï § fuu l%shdj,sh iajdNdúl j 

isÿfõ'

 y khsÜrcka jdhqj yhsârcka jdhqj iu. úfYaIs; ;;a;aj hgf;a§ m%;sl%shd 

lr wefudakshd jdhqj idohs' ld¾ñl jYfhka wefudakshd jdhqj ksmojkq 

,nkafka fuu l%ufhks' fufia ms<sfh, l< wefudakshd jdhqj khsÜrcka 

wvx.= fmdfydr ksmoùu yd mqmqrk øjH ksmoùu i`oyd wuqøjHhla f,i 

Ndú; flf¾'

 y ue.akSishï jeks f,day khsg%cka jdhqj iuÕ r;a lsÍfï § m%;sl%shd ù 

f,dayfha khsÜrhsvh idohs'

khsÜrcka jdhqfõ Ndú; 

 y ld¾ñl jYfhka wefudakshd ksmoùugo ridhksl fmdfydr ksmoùug yd 

fjk;a khsÜrcka wvx.= ixfhda. ksmoùug o khsÜrcka Ndú; fõ' 

 y wl%sh jdhqjla ksid úÿ,s ,dïmq" WIaK;ajudk wdÈh msrùug o th fhdod .efka' 

 y bf,lafg%dksl Wmdx. iE§fï§ ishqï f,day fldgia Tlaiscka iu`. .eàu 

je,elaùu i`oyd khsÜrcka jdhq mßirhla Ndú; flf¾' 
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 y iuyr m%;sl%shdYS,S ridhk øjH .nvd lsÍfï§ wdjrK jdhqjla ^blanketing 
gas& f,i Ndú; fõ' lsßmsá melÜ weisÍfï § tAjd ;=< wvx.= lr we;af;a 

khsÜrcka jdhqj h' 

 y øj khsÜrcka wê isis,k ldrlhla f,i Ndú; fõ'

 y jdykj, gh¾j,g msrùug Ndú; fõ'

i,a*¾  (sulphur)

3'14 rEmh ¡ i,a*¾

idudkH jHjydrfha§ i,a*¾ f.kao.ï kñka o 

yeÈkafõ' iajNdjfha úúO iajrEmj,ska mj;S' 

lsishï uQ,øjHhla iajNdjfha úúO iajrEmj,ska 

we;s úg tAjd tu uQ,øjHfha nyqrEmS wdldr 
(allotropes) f,i ye¢kafõ' i,a*¾ ìf|kiq¨ ly 

meye;s iatál f,i o ^3'14 rEmh& iqÿ meye;s l=vq 

jeks wiaMál iajrEmfhka o mj;S' by; wdldrhg 

iajNdjfha ksoyia uQ,øjHh f,i fuka u i,af*ag" 

i,a*hsv jeks ixfhda. f,i o i,a%*¾ yuq fõ' 

Ôùkaf.a foay ;=< we;s iuyr weuhsfkda wï,j, 

ix>gl uQ,øjHhls' meyeÈ,s f,i wf,day .=K 

olajhs' 

fN!;sl .=K 

 y iatálrEmS wdldr ly meye;sh' 

 y c,fha wødjH h' ldnksl ødjlj, iq¿ jYfhka o ldnka vhsi,a*hsâ 

øjlfha b;d fyd`oska Èh fõ' 

ridhksl .=K

 y i,a*¾ ks,a ±,a,la iys; j jd;fha ±ù i,a*¾ vfhdlaihsâ jdhqj idohs'

 y fndfyda f,day i,a*¾ iu. r;a l< úg f,dayfha i,a*hsvh iEfohs'

i,a*¾j, Ndú; wjia:d'

 y i,a*shqßla wï,h ksmoùug'

 y rn¾ j,alkhsia lsÍug'

 y le,aishï yd ue.akSishï i,a*hsg iE§ug ^fïjd ,S m,am úrxckh i|yd 

Ndú; fõ&'

 y i,a*hsv wvx.= idhï j¾." ldnka vhsi,a*hsâ jeks ødjl" i,a*¾ vfhdlaihsâ 

jdhqj" .sksl+re" r;s[aØ yd fjä fnfy;a ksmoùug o Ndú; fõ' 

 y jhska yd îr ksmoùfï § o" È,Sr kdYlhla f,i o T!IO j¾. ksmoùug o 

i,a*¾ yd i,a*¾ wvx.= ixfhda. fhdod .efka'
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ldnka (carbon)

3'15 rEmh

Èhuka;s yd ñksrka

nyq, jYfhka mj;sk wdf,day uQ,øjHhls' 

jdhqf.da,fha ldnka vfhdlaihsâ jdhqj f,i 

ldnka mj;S' i;a;aj yd Ydl mglj,;a ish¨ u 

ldnksl ixfhda. yd .,A w`.=re" fmfg%da,shï 

ksIamdok hkdÈfha;a fjk;a yhsâfrdldnkj,;a 

m%Odk ;ekqï tallh ldnka h' ldnkaj, iaMál 

wdldr (crystalline) fuka u wiatálrEmS 

(amorphous) wdldr o we;' iaMálrEmS wdldrj, 

mrudKq ksYaÑ; rgdjlg msysgd we;' wiaMálrEmS 

wdldrj, tjka ksYaÑ; rgdjla ke;' iatálrEmS 

wdldr nyqrEmS;dj olajhs'

iaMálrEmS ldnka ^ldnkaj, nyqrEmS wdldr& ( Èhuka;s" ñksrka" *q,Íka 

wiaMálrEmS ldnka  ( wÕ=re" ,dïmq ±,s" .,a wÕ=re

ldnkaj, fN!;sl .=K 

tA tA ldnka iajrEmh wkqj fN!;sl .=K fjkia fõ' Èhuka;s yer wfkl=;a ldnka 

iajrEm l¿ meye;shs' >k wjia:dfõ mj;S' >k;ajh idfmlaI j  wvq h' tfy;a 

Èhuka;s jeä u >k;ajhla we;s ldnka iajrEmh fõ' by< j¾;kdxlh yd oeä 

nj hk .=K ksid Èhuka;sj, g úYd, jákdlula ,eî we;' Èhuka;s úoHq;a 

l=ikakdhl øjHhls' tfy;a ñksrka úoHq;a ikakdhlhls' wÕ=rej,g jdhq j¾. 

wêfYdaIKh (adsoption) lr .ekSfï yelshdj we;'

ldnkaj, ridhksl .=K 

 y ldnka m%;sl%shdYS,S nfjka wvq uQ,øjHhls' b;d by< WIaK;ajj, § Tlaiscka 

iu. ixfhdackh jk w;r wï," NiAu" laf,daÍka hkdÈh iuÕ m%;sl%shdjla 

fkd olajhs' wÕ=re jeks wiaMál wdldr ridhksl j m%;sl%shd lrhs'

 y w`.=re ;Èka r;a lr Êj,kh l< úg Tlaiscka iu. m%;sl%shd ù ldnka 

vfhdlaihsâ jdhqj idohs'

 y by< WIaK;ajfha § ldnka" le,aishï Tlaihsâ iu. m%;sl%shd lr le,aishï 

ldnhsâ idohs'

ldnkaj, Ndú; wjia:d

ldnkaj, nyqrEmS iajrEm úúOdldrfhka m%fhdackhg .efka' ldnkaj, m%fhdack 

iuyrla 3'5 j.=fjys olajd we;' 
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3'5 j. =j

ldnka iajrEmh m%fhdack 

wiaMál ldnka  y l¿mdg ;Ska; j¾. ksmoúu 

 y rn¾j, msrjqïldrlhla f,i

.,aw`.=re  y bkaOkhla f,i 

ñksrka  y mekai,a ksIamdokh

 y úÿ,s fldaIj, bf,lafg%dav iEÈu yd iafkaylhla f,i fhoSu

Èhuka;s  y wdNrK iEÈug o ueKsla lemSug yd ùÿre lemSug o 

hka;%iQ;%j, yd ;rdÈ wdÈfha f.ú hk ;ekaj, új¾;ks 

f,io fhdod .efka'

w`.=re  y jdhq wjfYdaIKh yd c,h msßisÿ lsßug

kefkda" 

mßudKfha ldnka 

;ka;= yd ldnka 

kd,

 y kefkda øjH fhdod iún, .ekajQ NdKav ksIamdokh i`oyd 

fhdod .efka'

 y ldnka ;ka;= b;du;a ieye,a¨jk w;r wêl Yla;shlska 

hqla;h'

• f,daydf,day (metalloids) iuyrla 

is,slka (silicon)

3'16 rEmh ¡ is,slka

mDÓú lfndf,ys Tlaiscka yereKq úg jeä jYfhka u 

olakg we;s uQ,øjHh is,slka h' is,slka ixfhda. 

iajNdjfha iaMálrEmS fuka u wiaMálrEmS wdldr f,i o 

mj;S' ;srejdk yd je,s" tur,aâ jeks ue‚la j¾. 

iaMálrEmS is,slka ixfhda. fõ' ueá is,slka wvx.= 

ixfhda.hls' is,slkaj, øjdxlh 1410 0C fõ'

is,slkaj, Ndú;

 y g%dkaisiagr iy vfhdav iE§ug Ndú; fõ'

 y iQ¾h fldaI iE§ug Ndú; fõ'

 y mß.Kl Wmdx. iE§ug Ndú; fõ'

fndafrdaka (boron)

ixY=oaO fndafrdaka l¿ meye;s iaMálrEmS >k uQ,øjHhla f,i mj;S'  

fndafrdakaj, >k;ajh 3300 kg m-3 jk w;r øjdxlh 2200 0C fõ' m%;sl%shdYS,S 

nj idfmalaI j wvq h' tA ksid jd;h ;=< § by< WIaK;ajj,g r;a l< o m%;sl%shd 

fkd lrhs' wiaMálrEmS fndafrdaka b;d by< WIaK;ajj, § Tlaiscka" khsÜrcka" 
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khsÜßla wï,h" idkaø i,a*shqßla wï,h" ldnka" i,a*¾ 

jeks øjH iuÕ m%;sl%shd lr wkqrEm ixfhda. idohs'

fndafrdakaj, Ndú;

 y f,day mEiaiSfï § Ndú; fõ'

 y p¾u wdf,amk iE§ug Ndú; fõ'

 y by< WIaK;ajj,g r;a l< yels ùÿre j¾. 

ksIamdokhg Ndú; fõ'

• Tlaihsvj, wdï,sl, Ndiaañl yd WNh.=KS 

iajNdjh

uQ,øjH Tlaiscka iu`. iïnkaO ù idok ixfhda. tu uQ,øjHfha Tlaihsv f,i 

ye`Èkafõ'

;=kajk wdj¾;fha uQ,øjH Na Mg Al Si P S Cl

Tlaihsvh Na
2
O MgO Al

2
O

3
SiO

2
P

2
O

5
SO

3
Cl

2
O

7

wdï,sl $ NdIañl iajNdjh
m%n, 

NdIañl

ÿn, 

NdIañl

WNh 

.=Ks

ÿn, 

wdï,sl

ÿn, 

wdï,sl

m%n, 

wdï,sl

m%n, 

wdï,sl

Tlaihsvj, wdï,sl .=K jeäfõ'

Tlaihsvj, NdIañl .=K wvqfõ' 

;=kajk wdj¾;fha jï mi msysá fidaähïys Tlaihsvh m%n, Ndiañl jk w;r 

ue.akSishï Tlaihsâ ÿn, f,i Ndiañl h' is,slka isg laf,daÍka olajd hk úg 

Tlaihsvj, wdï,sl .;s.=Kh jeä fõ' we¨ñkshï Tlaihsv iuyr wdï,sl yd 

NdIañl hk .=K folu olajhs' tjeks Tlaihsv WNh.=KS Tlaihsv f,i ye¢kafõ' 

fï wkqj wdj¾;s;d j.=fõ wdj¾;hl jfï isg ol=Kgh;a u tu uQ,øjH idok 

Tlaihsvj, NdIañl iajNdjh wvqjk w;r wdï,sl iajNdjh jeä fõ'

§¾> wdldrfha wdj¾;s;d j.=jla imhd .kak' th fyd`Èka wOHkh lrkak' ta 

weiqfrka uQ,øjH ms<sn`o j ,nd.; yels f;dr;=re jd¾;d lrkak'

mejreu - 3-3

Tn wOHkh l< f,day" wf,day fyda f,daydf,day uQ,øjH w;=ßka tlla 

f;dard.kak' tu uQ,øjH ms<sn`oj f;dr;=re /ia lrkak' ^fm<fmd;a" 

wka;¾cd,h" ridhk úoHdj ms<sn`o w;sf¾l fmd;a& tu uQ,øjHfha f;dr;=re 

we;=<;a fmdaiagrhla ks¾udKh lrkak' ta ms<sn`oj úia;r mka;shg bÈßm;a 

lrkak' fmdaiagrh mka;sfha m%o¾Ykh lrkak'

mejreu - 3-4

3'17 rEmh ¡ fndafrdaka
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3'7 ridhksl iQ;%

• ixhqc;dj

ixhqc;dj hkqfjka y÷kajkq ,nkafka hï uQ,øjH mrudKqjl ixfhdackh ùfï 

yelshdjhs' fuh ukskq ,nkafka yhsârckaj,g idfmalaIjhs' fï wkqj uQ,øjHhl 

ixhqc;dj hkq tu uQ,øjH mrudKqjla iu. ixfhdackh úh yels fyda ta u.ska 

m%;sia:dmkh l< yels fyda yhsârcka mrudKq ixLHdjhs' uQ,øjH mrudKqjl 

wjidk Yla;s uÜgfï we;s bf,lafg%dak y÷kajkq ,nkafka ixhqc;d bf,lafg%dak 

hkqfjks'

iuyr uQ,øjHj,g ixhqc;d lsysmhla ;sìh yels h' uQ,øjH mrudKqjl we;s ixhqc;d 

bf,lafg%dak ixLHdj idudkHfhka uQ,øjHfha Wmßu ixhqc;djg iudk fõ' 

uQ,øjHhl ixhqc;dj, ridhksl ixfhdackfha § tu uQ,øjHfha mrudKqjlska bj;a 

jk bf,lfg%dak .Kkg fyda tu uQ,øjH mrudKqjlska ,nd.kakd bf,lafg%dak 

.Kkg fyda uQ,øjH mrudKq w;r yjqf,a mj;sk bf,lafg%dak hq., .Kkg fyda 

iudk fõ'

uQ,øjH myiqfjka ye¢kaùu i|yd ridhksl ixfla; Ndú; lrk nj wms oksuq' 

 ldnka    C  fmdgEishï   K

 le,aishï   Ca  i,a*¾    S

tfuka u ixfhda. myiqfjka ye¢kaùu i|yd o wms ridhksl ixfla; we;=<;a jk 

l%uhla Ndú;d lruq' yhsârcka mrudKq folla yd Tlaiscka mrudKq tllska ieÈ 

we;s ixfhda.h jk c,h ye¢kaùu i|yd wm fhdod .kafka H
2
O hkak h' fuh 

c,fha ridhksl iQ;%h f,i y÷kajkq ,efí' 

ridhksl iQ;%hl§ uQ, øjHhl ixfla;h <Õg my<ska wxlhla wef;d;a bka 

±lafjkafka ixfhda.fha wKqjl we;s tu uQ,øjHfha mrudKq ixLHdj h' tjeks 

wxlhla fkdue;s kï tu ixfhda.fha wKqjl we;af;a tu uQ,øjHfha mrudKq tlla 

nj h' 

ksoiqkla f,i .;fyd;a .aÆfldaiaj, ridhksl iQ;%h C
6
H

12
O

6
 fõ. ñka woyia 

jkafka .aÆfldaia wKqjl ldnka mrudKq 6la yhsârcka mrudKq 12la iy Tlaiscka 

mrudKq 6la we;s njhs' 

ridhksl iQ;%fhka wKqjla ksrEmKh fkdjk wjia:d o we;' fidaähï laf,darhsâ 

hkqfjka ye¢kafjk fïi ¨Kq tjekakls' >k fidaähï laf,darhsâj, tlsfklska 

fjka jQ wKq ke;' tys we;af;a tlla yer tlla Na+ whk iy Cl- whkj,ska 

iukaú; whk ±,sils' tu whk ±,sfiys Na+ yd Cl- 1:1 wkqmd;fhka we;s neúka 

tys ridhksl iQ;%h NaCl f,i ,shkq ,efí'
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• ixhqc;dj weiqfrka ridhksl iQ;% ,sùu'

ixfhda. ie§ we;af;a uQ,øjHj, mrudKq fyda whk nkaOkj,ska ne£fuks' tneúka 

ixfhda.hl iQ;%h ,sùug tajdfha ixfhdack n, fyj;a ixhqc;d o; hq;= h' tu 

ixfhdack n, ;=,kh jk mßÈ iQ;%h ,shkq ,efí' 

yhsârckaj, ixhqc;dj 1 fõ' 

Tlaisckaj, ixhqc;dj 2 ls'

fï wkqj Tlaiscka mrudKq tlla iu. yhsârcka mrudKq folla ixfhdackh 

úh yels h' 

• fuh H
2
O f,i ,shkq ,efí'   

khsÜrckaj, ixhqc;dj 3 ls' 

fï wkqj khsÜrcka mrudKq tlla iu. yhsârcka mrudKq 3 la ixfhdackh 

úh yels h' 

• fuh NH
3
 f,i ,shkq ,efí' 

ldnka ys ixhqc;dj 4 ls' fï wkqj C mrudKq tlla iu. yhsârcka mrudKq 

4la ixfhdackh úh yels h' 

• fuh CH
4
 f,i ,shkq ,efí' 

mrudKql l%udxlh 1 isg 20 olajd uQ,øjHj,g ;sìh yels ixhqc;d j.=j 

3'6 j.=j

mrudKql 

l%udxlh 
uQ,øjHh ixfla;h ixhqc;dj

1 yhsârcka H 1
2 yS,shï He 0
3 ,s;shï Li 1
4 fnß,shï Be 2
5 fndafrdaka B 3
6 ldnka C 4
7 khsÜrcka N 3
8 Tlaiscka O 2
9 *a¨fjdÍka F 1
10 ksfhdaka Ne 0
11 fidaähï Na 1
12 ue.aksishï Mg 2
13 we¨ñkshï Al 3
14 is,slka Si 4
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15 fmdia*ria P 5,3
16 i,a*¾ S 6,2
17 laf,daÍka Cl 7,1
18 wd.ka Ar 0
19 fmdgEishï K 1
20 le,aishï Ca 2

fï wkqj"

ixfhda.hl ridhksl iQ;%h ,sùfï § isÿ lrkq ,nkafka tajdfha ixfhdack n, 

;=,kh jk mßÈ mrudKq iïnkaO lsÍu h' uQ,øjH foflys ixfla;j, ol=Kq mi 

my<ska" uQ,øjHj, ixhqc;d udrelr ,sùfuka fuh isÿ lrkq ,efí'

01' fidaähï laf,darhsâ 

ixfla;h Na          Cl

ixhqc;dj 1             1

Na
1
Cl

1

ridhksl iQ;%h NaCl

02' le,aishï laf,darhsâ

ixfla;h Ca          Cl

ixhqc;dj 2              1

Ca
1
Cl

2

ridhksl iQ;%h CaCl
2

03' fidaähï Tlaihsâ  

ixfla;h Na          O

ixhqc;dj 1              2

Na
2
O

1

ridhksl iQ;%h Na
2
O

04' le,aishï Tlaihsâ  

ixfla;h Ca          O

ixhqc;dj 2              2

Ca
2
O

2

ridhksl iQ;%h CaO

05' ue.akSishï khsÜrhsâ  

ixfla;h Mg         N

ixhqc;dj 2              3

Mg
3
N

2

ridhksl iQ;%h Mg
3
N

2
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• nyq mrudKql whk ^whk LKavl&

nyq mrudKql whkhla hkq wdfrdamKhla iys; lsishï rgdjlg ieliqKq uQ,øjH 

mrudKq tl;=j ls'

3'7 j.=j

nyq mrudKql whkh ridhksl iQ;%h ixhqc;dj

wefudakshï NH
4
+ 1

yhsâfrdakshï H
3
O+ 1

khsÜf¾Ü NO
3
- 1

yhsârckaldnfkaÜ (nhsldnfkaÜ) HCO
3

- 1

yhsâfrdlaihsâ OH- 1

mzuex.fkaÜ MnO
4

- 1

yhsârckai,af*aÜ  (nhsi,af*aÜ) HSO
4
- 1

lafrdafïÜ CrO
4

2- 2

vhsfl%dafïÜ Cr
2
O

7
2- 2

i,af*aÜ SO
4

2- 2

ldnfkaÜ CO
3
2- 2

fmdiafmaÜ PO
4

3- 3

nyq mrudKql whkj,ska iukaú; my; ±lafjk ixfhda.j, iQ;% i,ld n,uq'

fidaähï khsÜf¾Ü fmdgEishï ldnfkaÜ

Na+ NO
3
- K+              CO

3
2-

ixhqc;dj 1                  1 ixhqc;dj 1                 2

 NaNO
3

K
2
CO

3

ridhksl iQ;%h NaNO3 ridhksl iQ;%h  K2CO3

ue.akSishï khsÜf¾Ü wefudakshï fmdiafmaÜ

Mg2+ NO
3
- NH

4
+ PO

4
3-

ixhqc;dj 2                  1 ixhqc;dj 1                  3

Mg
1
(NO

3
)

2
(NH

4
)

3
PO

4

ridhksl iQ;%h Mg(NO3)2 ridhksl iQ;%h (NH4)3PO4

ixfhda.hl ridhksl iQ;%fha nyq mrudKql whk ^whk LKavl& tllg jvd 

we;=<;a jk úg tajd jryka ;=< ,shkq ,efí' 
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01' my; ±lafjk jdlHj, ysia;eka mqrjkak' 

i. mrudKqjl ialkaO l%udxlh 14la jk w;r tys mrudKql l%udxlh 

6ls' tu mrudKqfõ bf,lafg%dak '''''''''''''''''''''''''''''''' la wvx.= fõ' 

ii. uQ,øjH mrudKqjl fm%dafgdak 19la o bf,lafg%dak 19la o kshqfg%dak 

18la o wvx.= fõ' mrudKqfõ ialkaO l%udxlh '''''''''''''''''''''''''''''''' la fõ' 

iii. mrudKqjl kHIaáfha wvx.= fm%dafgdak ixLHdfõ;a kshqfg%dak 

ixLHdfõ;a tl;=j tys '''''''''''''''''''''''''''''''' f,i ye¢kafõ' 

02' we¨ñkshïj, mrudKql l%udxlh 13 jk w;r tys ialkaO l%udxlh 27 ls' 

w& we¨ñkshïj, mrudKql l%udxlh yd ialkaO l%udxlh iïu; 

wdldrhg ,shkak' 

wd& tu we¨ñkshï mrudKqfõ wvx.= kshqfg%dak ixLHdj fldmuK o@

03' my; j.=j mqrjkak 

uQ,øjHh

mrudKqjl we;s

bf,lafg%dak 

.Kk

fm%dafgdak  

.Kk

kshqfg%dak

.Kk

31
15 P

7
3 Li

24
12 Mg

40
20 Ca

35
17 Cl

04' my; ±lafjk ixfhda.j, ridhksl iQ;% ,shkak' 

iv. ,s;shï *a¨fjdrhsâ 

v. fnß,shï laf,darhsâ 

vi. we¨ñkshï Tlaihsâ 

vii. ue.akSishï Tlaihsâ 

viii. ldnka i,a*hsâ

wNHdih



fkdñf,a fnodyeÍu i|yd h 80

ridhk úoHdj   mod¾:fha jHqyh

05' my; ±lafjk ixfhda.j, ridhksl iQ;% ,shkak'

ix. wefudakshï laf,darhsâ 

x. le,aishï yhsâfrdlaihsâ 

xi. le,aishï fmdiafmaÜ 

xii. ue.akSishï i,af*aÜ 

xiii. we¨ñkshï khsÜf¾Ü 

xiv. fmdgEishï mZuex.fkaÜ 

xv. le,aishï lafrdafïÜ 

xvi. wefudakshï vhslafrdfïÜ 

xvii. fidaähï yhsârckaldnfkaÜ (fidaähï nhsldnfkaÜ)
xviii. fmdgEishï ldnfkaÜ

06' my; ±lafjk uQ,øjHj,g ;sìh hq;= ixhqc;d fudkjd o @ 

1' ,s;shï

2' ldnka 

3' le,aishï 

4' i,a*¾ 

5' laf,daÍka 

07' wdj¾;s;d j.=jl fldgila my; ±lafõ' tys olajd we;af;a wod< uQ,øjHj, 

kshñ; ridhksl ixfla; fkdfõ' tajd weiqfrka wid we;s m%Yakj,g 

ms<s;=re imhkak'

A A

EYZ

R

i. ksIal%sh jdhq f,i yeisfrk uQ,øjH $ uQ,øjHhka y÷kd.kak' 

ii. Y ys ialkaO l%udxlh 35 fõ' tys we;s fm%dafgdak .Kk;a kshqfg%dak 

.Kk;a fidhkak' 

iii. R ys bf,lafg%dak úkHdih ,shkak'

iv. A ys ixhqc;dj fldmuK o @

v. A yd Y m%;sl%shd lsÍfuka iefokq we;e hs Tn wfmalaId lrk ixfhda.

fha ridhksl iQ;%h ,shkak'

vi. f,dayuh uQ,øjH folla kï lrkak'
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08' D, E, G, J, L, M, Q, R, yd T hk wdj¾;s;d j.=jg wh;a wkqhd; uQ,øjH 

kjhls' ;=kajk wdj¾;hg wh;a jk uQ,øjhla jk R ksIal%sh jdhqjls'

i. fuu uQ,øjH w;=ßka tlu ldKavhg wh;a jk uQ,øjH fol y`ÿkdf.k 

kï lrkak' 

ii. tu uQ,øjH wdj¾;s;d j.=fõ l=uk ldKavhg wh;afõ o @

iii. fuu uQ,øjH w;=ßka úoHq;a RK;dfjka jeä u uQ,øjH kï lrkak' 

iv. E yd M w;r m%;sl%shdfjka iEfok ixfhda.fha iQ;%h ,shkak' 

v. by; uQ,øjH w;=ßka ixhqc;d bf,lafg%dak y;rla we;s uQ,øjHh 

y÷kdf.k tys bf,lafg%dak úkHdih ,shkak'

vi. fuu uQ,øjH w;=ßka by< u m%:u whkSlrK Yla;sh we;s uQ,øjHh 

kï lrkak'

mdßNdIsl jpk

bf,lafg%dak úkHdih - Electronic configuration

iuia:dksl - Isotopes

wdj¾;s;d j.=j - Periodic table

wdj¾; - Periods

ldKav - Groups

ixhqc;dj - Valency

m%:u whkSlrK Yla;sh - First ionization energy

úoaHq;a RK;dj - Electro negativity 

f,day - Metals

wf,day - Non- metals

f,daydf,day - Metalloids

wdï,sl - Acidic

NdIañl - Basic

WNh.=kS - Amphoteric


