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fmdgEishï laf,daf¾Ü r;alsÍfï § fmdgEishï laf,darhsâ iy Tlaiscka jdhqj njg
úfhdackh fõ'

ridhksl m%;sl%shd j¾.SlrKh3.1

ridhksl m%;sl%shd m%Odk jYfhka j¾. y;rls'
1' ridhksl ixfhdack m%;sl%shd
2' ridhksl úfhdack m%;sl%shd
3' tal m%;sia:dmk m%;sl%shd
4' oaú;aj m%;sia:dmk m%;sl%shd

 ridhksl ixfhdack m%;sl%shd - Chemical Combination Reactions

øjH folla fyda lsysmhla fyda ridhksl j ixfhdackh ùfuka ;ks ixfhda.hla iEfoa
kï" tjeks m%;sl%shd y÷kajkafka ridhksl ixfhdack m%;sl%shdridhksl ixfhdack m%;sl%shdridhksl ixfhdack m%;sl%shdridhksl ixfhdack m%;sl%shdridhksl ixfhdack m%;sl%shd kñka h' my;
±lafjkafka ksoiqka lsysmhls'

we;eï uQ,øjH Tlaiscka iu. ixfhdackh ùfuka tu uQ,øjHj, Tlaihsv iEfoa'

iuyr uQ,øjH laf,daÍka iu. ixfhdackh ùfuka tu uQ,øjHj, laf,darhsv iEfoa'

 ridhksl úfhdack m%;sl%shd - Chemical Decomposition Reactions

fmdgEishï khsÜf¾Ü r;alsÍfï § fmdgEishï khsÜrhsÜ iy Tlaiscka jdhqj njg
úfhdackh fõ'

2KNO
3
(s)

  
   → 2KNO

2
(s)

   
 +

 
  O

2
(g)

hï ixfhda.hla fjk;a ix>gl follg fyda lsysmhlg fyda ì| fy<ñka isÿ jk
m%;sl%shd" y÷kajkafka ridhksl úfhdack m%;sls%hdridhksl úfhdack m%;sls%hdridhksl úfhdack m%;sls%hdridhksl úfhdack m%;sls%hdridhksl úfhdack m%;sls%hd kñka h'
Wod ( u¾lshqßla Tlaihsâ r;a lsÍfï § f,dayuh u¾lß yd Tlaiscka jdhqj njg
úfhdackh fõ'

2HgO (s)  → 2Hg (l)
  
 + O

2 
(g)

2KClO
3
 (s) → 2KCl

 
(s)

  
 +

 
  3O

2
(g)

ixfhdack m%;sls%hd fmdÿ iólrKhlska my; mßÈ ±laúh yels h'

A  +  B 
       

→→→→→
   
 AB
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 3 tallh  ridhksl úm¾hdi

2Na (s) + Cl
2
(g) →

   
 2NaCl(s)

Mg (s) + Cl
2
(g) →  MgCl

2
(s)

2Al
 
(s) + 3Cl

2
(g)

     
→  2AlCl

3
(s)

4Na (s) +  O
2
(g) → 2Na

2
O (s)

2Mg (s) + O
2
(g) →  2MgO(s)

4Al (s) + 3O
2 
(g) →  2Al

2
O

3 
(s)

C(s) + O
2
(g) → CO

2
(g)

S(s) + O
2
(g) → SO

2
(g)

tla tla m%;sls%hl yd M, bÈßfha i|yka
g, l, s yd aq hkqfjka i|yka jkqfha
m%;sls%hdj  wdYs%;  j  tAjd mj;sk
fN!;sl wjia:dj hs'

s  =  solid  ̂ >k&"  l  =  liquid  ̂ øj&

g  =  gas  ̂ jdhq&"  aq  =  aqueous ̂ c,Sh&



le,aishï ldnfkaÜ r;a l< úg le,aishï Tlaihsâ iy ldnka vfhdlaihsâ jdhqj
njg úfhdackh fõ'

 tal m%;sia:dmk m%;sl%shd - Single Displacement Reactions

hï ixfhda.hl mj;sk uQ,øjHhlg ysñ ia:dkh fjk;a uQ,øjHhla úiska
w;am;alr.ksñka isÿ jk m%;sl%shd tal m%;sia:dmk m%;sl%shdtal m%;sia:dmk m%;sl%shdtal m%;sia:dmk m%;sl%shdtal m%;sia:dmk m%;sl%shdtal m%;sia:dmk m%;sl%shd kï fõ'
kso(-

;U lene,a,la is,aj¾ khsÜf¾Ü ødjKhlg oud ;enQ úg fldm¾ khsÜf¾Ü iEfok
w;r is,aj¾ úia:dmkh fõ' úia:dmkh jk is,aj¾" fldm¾ lene,a, u; wdf,am
fõ' ke;fyd;a wjlafIam fõ'

    Cu (s) 
 
+ 2AgNO

3 
(aq)  → Cu(NO

3
)

2 
(aq)    + 2Ag (s)

iskala lene,a,la fldm¾ i,af*aÜ ødjKhg ±uQ úg iskala i,af*aÜ idoñka fldm¾
úia:dmkh fõ' úia:dmkh jk fldm¾" iskala lene,a, u; ;ekam;a fõ¦ ke;fyd;a
wjlafIam fõ'

    Zn(s) + CuSO
4 
(aq) →  ZnSO

4 
(aq)

 
 +

 
Cu (s)

yhsârcka m%;sia:dmkh lrñka iuyr f,day wï, iuÕ m%;sls%hd lrhs'

Mg(s)  + 2HCl(aq)    →  MgCl
2
(aq) +

 
H

2
(g)

Zn(s)  + 2HCl(aq)
   
   →  ZnCl

2
(aq) +

 
H

2 
(g)

tAl m%;sia:dmk m%;sls%hd fmdÿ iólrKhlska my; mßÈ ±laúh yels h'

fmdgEishï mZuex.fkaÜ iaMál r;alsÍfï § fmdgEishï uex.fkaÜ" uex.kSia vfhdlaihsâ
iy Tlaiscka jdhqj njg úfhdackh fõ'

hï ixfhda.hl wvx.= uQ,øjHhla fyda LKavlhla fyda fjk;a ixfhda.hl wvx.=
uQ,øjHhla fyda LKavlhla fyda iuÕ yqjudre ùfï m%;sls%hd oaú;aj m%;sia:dmkoaú;aj m%;sia:dmkoaú;aj m%;sia:dmkoaú;aj m%;sia:dmkoaú;aj m%;sia:dmk
m%;sls%hdm%;sls%hdm%;sls%hdm%;sls%hdm%;sls%hd kï fõ'

kso(- CaCl
2
(aq) 

        
 +  Na

2
CO

3
(aq)       →    CaCO

3
(s) 

  
   +  2NaCl(aq)

AgNO
3
(aq)    +  HCl (aq)     → AgCl (s)        +

 
 HNO

3
(aq)

CaCO
3
(s) → CaO(s)

  
 +

 
CO

2
(g)

2KMnO
4
(s)  → K

2
MnO

4
(s)

  
 +

 
MnO

2
(s)

  
 + O

2
(g)

úfhdack m%;sls%hd fmdÿ iólrKhlska my; mßÈ ±laúh yels h'

A + BC → AC + B

yhsârcka fmfrdlaihsâ r;a l< úg úfhdackh ù c,h iy Tlaiscka jdhqj iEfoa'

2H
2
O

2
(l) → 2H

2
O(l)

  
 +

 
O

2
(g)

 oaõ;aj m%;sia:dmk m%;sl%shd - Double Displacement Reactions

  ridhk úoHdj

38 fkdñ,fha fnod yeÍu i|yd h'

 A    →   →   →   →   → B  +  C



îlrhlhg ;kql i,a*shqßla wï,h iaj,amhla f.k ta ;=< iskala ;yvqjla o fldm¾
;yvqjla o w¾O jYfhka .s,ajd  fuu ;yvq fol ndysr j lïìhlska iïnkaO l< úg iskala
;yvqj l%ufhka Èh jk nj;a fldm¾ ;yvqj wi,ska jdhq nqnq¿ msg jk nj;a ±lsh yels h'

iïnkaOl lïìh yryd .e,ajfkdaógrhla" weógrhla fyda úÿ,s n,anhla iïnkaO
lsÍfuka tu lïìh yryd úoHq;a Odrdjla .,d hk nj o ;yjqre lr.; yels h' tu
úoHq;a Odrdj yg .;af;a flfia o@

iskala ;yvqj yd fldm¾ ;yvqj ndysr j lïìhlska iïnkaO l< úg my; i|yka oE
isÿ fõ' fldm¾j,g jvd iskalaj, m%;sl%shdldÍ;ajh jeä h' tA wkqj iskala mrudKq
bf,lafg%dak fol ne.ska iskala ;yvqj u; r|jd Zn2+ whk njg m;a fjñka ødjKhg
tla fõ' iskala ;yvqj l%ufhka Èh jkq ksÍlaIKh jkafka tneúks'

mod¾:h yd úoHq;h w;r wka;¾ l%shd3.2

Zn(s) → → → → →  Zn2+(aq)+2e

                   BaCl
2
(aq)      +  Na

2
SO

4
 (aq)      → BaSO

4
(s)      +  2NaCl (aq)

NaOH(aq)      +  HCl(aq)     → NaCl(aq)      +   H
2
O (l)

FeSO
4
(aq) 

      
  + 2NaOH(aq)     → Fe(OH)

2
(s)   +  Na

2
SO

4
(aq)

oaú;aj m%;sia:dmk m%;sls%hd fmdÿ iólrKhlska my; mßÈ ±laúh yels h'

AB + CD  →  AD + CB

fufia iskala ;yvqj u; tla/ia jk bf,lafg%dak
iskala ;yvqfõ isg ndysr lïìh Tiafia fldm¾
;yvqj olajd  .,d hhs' tkï úoHq;a Odrdjla yg
.kS' fuu bf,lafg%d ak ,nd .kafka ;kql
wï,fhka ,nd fok H+ whk u.sks' tys m%;sM,h
jYfhka yhsârcka mrudKq iEfoa' tu mrudKq fol
ne.ska tla ùfuka yhsârcka wKq iEfoa' fldm¾
;yvqj wi,ska tu yhsârcka jdhq nqnq¿ msg fõ'

2H+ (aq) + 2e →→→→→H
2
(g)

by; l%shdj,sfha § iskala mrudKqjlska bf,lafg%dak bj;aùula isÿ ù we;' fuf,i
hïlsis m%fNaohlska ̂ mrudKq" wKq fyda whk& bf,lafg%dak bj;a ùu TlaislrKh f,i
ye¢kafõ' hï bf,lafg%davhla wi, TlaislrKh isÿ fõ kï tu bf,lafg%davh
wefkdavh f,i ye¢kafõ' fuys § iskala bf,lafg%davh wefkdavh hs'

H+ whk uÕska bf,lafg%dak ,ndf.k we;' fuf,i hïlsis m%fNaohla bf,lafg%dak
,nd.ekSu TlaisyrKh f,i ye¢kafõ' hï bf,lafg%davhla wi, TlaisyrKh isÿ fõ
kï tu bf,lafg%davh lef;davh f,i ye¢kafõ' tA wkqj fldm¾ bf,lafg%davh
lef;davh hs'
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;kql

H
2
SO

4

Zn Cu

Zn →  Zn+++2e 2H+ + 2e → H
2

3'1 rEmh  ir, fjda,aàh fldaIh



      w,amdï,s; c,fha úoHq;a úÉfþokh
w,amdï,s; c,h úoHq;a úÉfþokfha § isÿjkafka l=ula ±hs i,ld n,uq' ;kql
i,a*shqßla wï,h ìxÿ lsysmhla fhdÞ wdï,sl lrk ,o c,fha H+" OH− yd SO

4
2− hk

whk j¾. wvx.= fõ'

fuu whk w;ßka Ok wdfrdams;  H+ whk ndysr
fldaIfha  RK  w.%h  iïnkaO bf,lafg%davh
fj;g ixprKh fõ' tu bf,lafg%d avh
lef;davh f,i ye¢kafõ' RK wdfrdams; OH−

yd SO2− whk ndysr fldaIfha  Ok w.%h iïnkaO
bf,lafg%d avh fj;g ixprKh fõ' tu
bf,lafg%davh wefkdavh f,i ye¢kafõ'

lef;davh wi, § H+ whk TlaisyrKhg ,la ù
H

2 
jdhqj msg fõ'

2H+
 
(aq)+ 2e

    
→   H

2 
(g)

wefkdaavh wi, § OH− whk TlaislrKhg ,la ù O
2 
jdhqj msg fõ'

  4OH−(aq)   →  O
2 
(g) + 2H

2
O(g) + 4e

c,Sh idkaø fidaähï laf,darhsâ ødjKhl Na+"
Cl−" OH− yd H+ whk wvx.= fõ' tu c,Sh
ødjKh úoHq;a úÉfþokh lsÍfï § Na+yd H+

whk lef;davh fj;g;a" Cl− yd OH−  whk
wefkdavh fj;g;a .uka lrhs'

lef;davh wi, § H+ whk TlaisyrKhg ,la ù
H

2 
jdhqj msg fõ'

   2H+

 
(aq)+ 2e

    
→   H

2
(g)

úoHq;a úÉfþokh - Electrolysis

iskala ;yvqfõ isg fldm¾ ;yvqj olajd bf,lafg%dak Odrdjla .,d hk nj by;
i|yka lrk ,§' iïu; úoHq;a Odrdj .e,Su fldm¾ isg iskala olajd isÿ fõ hehs
i,lkq ,efí' bf,lafg%dak tla/ia jQ iskala ;yvqj RK w.%h  fõ' Bg idfmalaI j
úoHq;a Ok iajNdjhla we;s fldm¾ ;yvqj Ok w.%h fõ' fuh y÷kajkafka zir,
fjda,aàh fldaIhZ kñks'

ridhksl m%;sls%hdjla wdY%s; j úoHq;a Odrdjla ksmojk wegjqula úoHq;a ridhksl fldaIhls'
úh<s fldaI yd negßj, § o by; mßÈ u mod¾:fha isÿ jk fjkiaùï weiqßka úoHq;h
ksmofõ' mÞ¾:h úm¾hdij,g Ndck jk úg úoHq;h ckkh ùfuka ;yjqre jkafka
mod¾:h yd úoHq;h w;r iïnkaO;djla mj;sk nj hs'

  ridhk úoHdj
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    úoHq;a úÉfþoHhla ;=<ska úoHq;a Odrdjla heùfï§ isÿ jk ridhksl úm¾hdi úoHq;a
úÉfþokh f,i ye`Èka fõ'

c,Sh fidaähï laf,darhsâ úoHq;a úÉfþokh

wefkdaavh wi, § Cl- whk TlaislrKhg ,la ù Cl
2 
jdhqj msg fõ'

2Cl−(aq)
  
 →  Cl

2
(g)  + 2e

4
O

H
−
  

  
  

O
2
  
+

  
2
H

2
O

 +

e

↑

H+

OH−

2
H

+
 +

  
2
e 

→
  

H
2

e

3'2 rEmh 

ldnka l+re

3'3 rEmh 

2
H

+
 +

  
2
e 

→
  

H
2

ldnka l+re

Na+

H+

Cl−

OH−

2
C

l−
  

  
  

C
l 2

  
+

  
2
e

e

e

↑



 úoHq;a f,daydf,amkh - Electroplating

úoHq;a úÉfþokh uÕska hï mDIaGhla u; f,dayhla wdf,am lsÍu úoHq;aúoHq;aúoHq;aúoHq;aúoHq;a
f,daydf,amkhf,daydf,amkhf,daydf,amkhf,daydf,amkhf,daydf,amkh f,i ye¢kafõ' wdf,am lr .; hq;= f,dayfha whk wvx.= c,Sh
ødjKhla fuys § úoHq;a úÉfþoHh f,i .; hq;= h' yeu úg u lef;davh jYfhka .;
hq;af;a wdf,am lr .; hq;= NdKavh hs' wefkdavh f,i .; hq;af;a wdf,am lr .; hq;=
f,day j¾.fha lene,a,ls'

   fldm¾ i,af*aÜ ødjKhla ldnka bf,lafg%dav fhdod úoHq;a úÉfþokh lsÍu

ødjKfha ;sfnk whk Cu2+, SO
4
2−

H+,  OH−

lef;davh fj; hk whk Cu2+, H+

wefkdavh fj; hk whk OH−  , SO
4

2−

lef;davfha § isÿ jk m%;sl%shdj
(Cathodic Reaction)

Cu2+(aq)+ 2e  →   Cu(s)

wefkdavfha § isÿ jk m%;sl%shdj
(Anodic Reaction)

    4OH−(aq) →  2H
2
O(l)   + O

2 
(g) 

 
+  4e

jeo.;a

wefkdavh yd lef;davh wi, whk j¾. lsysmhla we;s úg TlaislrKh fyda TlaisyrKh

ùu flfrys tu whkj, idkaøKh" ia:dhs;dj ils%h;dj" jeks lreKq n,mdhs'

bf,lafg%dak bj;a ùu - TlaislrKh (Oxidation)

bf,lafg%dak ,nd .ekSu - TlaisyrKh (Reduction)

TlaisyrKh isÿ jk bf,lafg%davh - lef;davh (Cathode)

TlaislrKh isÿ jk bf,lafg%davh - wefkdavh (Anode)

hlv yekaol ;U wdf,am lr .; hq;= hehs is;kak' fuys § hlv
yekao úoHq;a-úÉfþol fldaIfha lef;davh jYfhka fhdod .; hq;=
h' fldaIfha wefkdavh jYfhka ;U ;yvqjla .; hq;= h' úoHq;a
úÉfþoHh f,i fldm¾ i,af*aÜ ødjKhla .; yels h' fuys § ;U
;yvqj yd hlv yekao ndysr fldaIhg iïnkaO lr tljr u fldm¾
i,af*aÜ ødjKfha .s,ajd úoHq;h iemhsh hq;= h ^3'5 rEmh&'

ksoiqka (-
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Cu++

H+

SO
4

OH−

4
O

H
 -

   
 →

  2
H

2O
  +

 O
2
  +

  4
e

e

e

e e

3'4 rEmh 

ldnka l+re

2−

C
u

+
+
+

 2
e 

→
  

 C
u



 rka wdf,amkh

wdNrK rka j;=f¾ ±óu hkq tys r;arka wdf,am lr .ekSu hs' fuys § úoHq;a úÉfþoHh
f,i f.da,aâ ihkhsâ ødjKhla .kq ,efí' wefkdavh f,i r;arka lene,a,la fhdod
.kakd w;r lef;davh f,i r;arka wdf,am lr .; hq;= wdNrKh fhdod .efka'

ødjKfha ;sfnk  Au+ whk RK w.%fha isg lef;davh fj; tk bf,lafg%dak ,nd
f.k f,dayuh r;arka iEfoa' fuu r;arka lef;davh f,i we;s r;arka NdKavh u;
;=kS wdf,amhla f,i ;ekam;a fjhs'

Au+(aq) + e  →→→→→ Au(s)

fldm¾ i,af*aÜ ødjKfhys Cu2+,

SO
4

2− , H+, OH− hk whk we;'

fuu whk w;=ßka Ok whk jk H+

yd Cu
2+
whk lef;davh fj; ixprKh

fjhs' RK whk jk OH− yd SO
4

2−

wefkdavh fj; ixprKh fõ'

fuys wefkdavh jYfhka we;af;a ;U
;yvqjls' wefkdavfhys we;s ;U mrudKq
Cu

2+
whk njg m;a ù ødjK .; fõ'

túg wefkdavh Èh fjhs'

Cu(s)  →→→→→   Cu2+(aq)+ 2e

Cu2+(aq)+ 2e  →→→→→ Cu(s)

fuys § isÿ jk iuia; l%shdj,sh jkqfha lef;davh jYfhka we;s hlv yekao u; ;U
wdf,am ùu yd wefkdavh jYfhka we;s ;U ;yvqj Èh ù hEu hs'

 ß§ wdf,amkh

ß§ wdf,amkh lsÍfï § úoHq;a úÉfþoHh f,i fhdod .kafka is,aj¾ ihkhsâ ødjKhls'
wefkdavh f,i ß§ lene,a,la fhdod .kq ,efí' lef;davh f,i ß§ wdf,am lr .;
hq;= NdKavh fhdod .efka' úoHq;a úÉfþoHfha we;s Ag+ úÿ,s iemhqfï RK w.%fha isg
lef;davh fj; tk bf,lafg%dak ,nd f.k ß§ mrudKq njg m;a ù lef;davh jgd
;=kS wdf,amhla f,i ;ekam;a fjhs'

Ag+(aq) + e  →→→→→ Ag(s)

úoHq;a úÉfþoHh

^fldm¾ i,af*aÜ ødjKh&

wefkdavh

^;U ;yvqj&
lef;davh

^hlv

yekao&

e

e

3'5 rEmh 

lef;davh fj; tk whk w;ßka bf,lafg%dak ,nd .kafka Cu
2+
whk u.sks' tys

m%;sM,h jYfhka f,dayuh fldm¾ iE§ lef;davh jk hlv yekao u; wdf,am fõ'
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Y=oaO f,dayj, m%;sl%shd rgd3.3

 »" »»" yd »»» ldKavj,g wh;a uQ,øjH jd;h" c,h yd ;kql wï, iu. olajk m%;sl%shd

fuys § I jk ldKavfha f,day w;ßka fidaähï o
II ldKavfha f,day w;ßka ue.akSishï o
III ldKavhg wh;a f,dayhla jk we¨ñkshï o

WodyrK jYfhka f.k tu f,day jd;h" c,h yd ;kql wï, iu. olajk m%;sl%shd
wOHhkh lruq'
fidaähï jd;hg ksrdjrKh ù we;s úg jd;fha we;s Tlaiscka iu. m%;sls%hd ù
fidaähï Tlaihsâ idohs'

  4Na(s)  + O
2
(g)  →→→→→ 2Na

2
O(s)

ue.akSishï jd;fha r;a lsÍfï § §ma;su;a ±,a,lska hq;= j ±ù ue.akSishï Tlaihsâ njg
mßj¾;kh fõ'

2Mg(s)  + O
2
(g)  →→→→→ 2MgO(s)

we¨ñkshï jd;fha r;a lsÍfï § we¨ñkshï Tlaihsâ iEfoa'

4Al(s)  + 3O
2
(g)  →→→→→ 2Al

2
O

3
(s)

fidaähï isis,a c,h iu. fõ.fhka m%;sl%shd lrhs' iEfok M, jkafka fidaähï
yhsâfrdlaihsâ iy yhsârcka jdhqj hs'

2Na(s)  + 2H
2
O(l) →→→→→ 2NaOH(aq)   + H

2
(g)

ue.akSishï isis,a c,h yd m%;sl%shd fkd lrhs' WKq c,h iu. fifuka m%;sl%shd lrhs'

Mg(s) + 2H
2
O(l)  →→→→→ Mg(OH)

2
(aq) 

 
+ H

2
(g)

yqud,h iu. ue.akSishï fõ.fhka m%;sl%shd lrhs' túg ue.akSishï Tlaihsâ (MgO)

iy yhsârcka jdhqj iEfoa'

Mg(s) + H
2
O(g)  →→→→→ MgO(s)  + H

2
 (g)

we¨ñkshï isis,a c,h iu. fyda WKq c,h iu. fyda m%;sl%shdjla ke;' kuq;a yqud,h
iu. m%;sl%shd lr we¨ñkshï Tlaihsâ iy yhsârcka jdhqj idohs'

2Al(s) + 3H
2
O(g)  →→→→→ Al

2
O

3
(s)  + 3H

2
 (g)

fidaähï ;kql wï, iu. b;d fõ.fhka m%;sl%shd lrhs' fidaähï ;kql yhsâfrdlaf,daßla
wï,h  (HCl) iu. m%;sl%shd lsÍfuka iEfokafka fidaähï laf,darhsâ iy yhsârcka
jdhqj hs' fuys § iafMdagkhla iys; j .sks .ekSula jqj o isÿ úh yels h' mdi,a
úoHd.drfha § wï, iu. fidaähï m%;sls%%hd lrùu wk;=reÞhl neúka th w;ayÞne,Su

fkdl< hq;= h'

  2Na(s)  + 2HCl(aq)  →→→→→ 2NaCl(aq)   + H
2
(g)

ue.akSishï" ;kql yhsâfrdlaf,daßla wï,h iu. fõ.fhka m%;sl%shd lrhs' fuys § M,
jYfhka iEfokafka ue.akSishï laf,darhsâ iy yhsârcka jdhqj hs'

Mg(s) + 2HCl (aq) →→→→→ MgCl
2
(aq)  + H

2
(g)

we¨ñkshï ;kql wï, iu. olajk m%;sl%shdj by; lS yeu f,dayhl u m%;sls%hd fõ.hg
jvd wvq YS>%;djlska isÿ fõ' tys § M, jYfhka we¨ïkshï laf,darhsâ iy yhsârcka
jdhqj iEfohs' 2Al(s) + 6HCl(aq)  →→→→→ 2AlCl

3
(aq)  + 3H

2
(g)
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f,day ksiaidrKh i|yd WÑ; l%u3.4

f,day yeu tlla u iajdNdúl j zzksoyia f,dayh iajrEmfhkaZZ mj;skafka ke;'
r;arka" ma,eákï" ß§ jeks il%sh;dj b;d wvq f,day fjk;a uQ,øjH iu. ixfhdackh
fkdù" ksoyia f,day f,i fmdf<dfõ mj;S'

f,day fndfyduhla iajdNdúl j mfiys mj;skafka fjk;a uQ,øjH iu. ixfhdackh
ù ixfhda. wdldrfhks' fujeks ixfhda. iq,n j wvx.= mia" f,damia f,i ye¢kafõ'

kso(- mfiys hlv mj;skafka m%Odk f,i whka Tlaihsâ (Fe
2
O

3
& kï ixfhda.h

wdldrfhks' hlv jeämqr we;s mia" hmia f,i ye¢kafõ'

 úúO f,day iajNdjfha nyq, j mj;sk wdldr my; j.=fõ ±lafõ'

by; m%;sl%shd iei£fï § f,day jd;h" c,h
yd wï, iu. m%;sls%hd lrk YS>%;d
tlsfklg fjkia nj fmfka' tkï
f,dayj, m%;sls%h;dj tlsfklg fjkia fõ'

m%;sls%h;dj wvq f,dayhl ,jK ødjKhlg
m%;sls%h;dj  jeä  f,dayhla  ±uQ  úg
m%;sls%h;dj wvq f,dayh úia:dmkh fõ'

fldm¾ i,afm aÜ ødjKhlg hlv
lene,a,la ±uQúg fldm¾ i,af*aÜ
ødjKfha ks,a j¾Kfha ;Sj%;dj wvq jk
w;r fldm¾ l=vq iEfokq ±lsh yels h'

CuSO
4
(aq)+ Fe(s)

 
→→→→→ FeSO

4
(aq) + Cu(s)

f,day" tajdfha m%;sl%sh;dfõ wjfrdayK
ms<sfj<g ilia lsÍfuka ,efnk f,day
fY%a‚h ils%h;d fY%a‚h f,i ye¢kafõ'

² lsishï f,dayhla fyda Lkschla fyda úYd, jYfhka tAlrdYS ù mj;sk ia:dkhla
ksêhla f,i ye¢kafjhs'
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jd;h iuÕjd;h iuÕjd;h iuÕjd;h iuÕjd;h iuÕ
ilS %h;dilS %h;dilS %h;dilS %h;dilS %h;d

fY% aKshfY% aKshfY% aKshfY% aKshfY% aKsh
c,h iuÕc,h iuÕc,h iuÕc,h iuÕc,h iuÕ

;kql wï,;kql wï,;kql wï,;kql wï,;kql wï,

iuÕ ^iuÕ ^iuÕ ^iuÕ ^iuÕ ^HCl&&&&&

K

Na

Ca

myiqfjka

oykh ù

Tlaihsv

idohs'

isis,a c,h iuÕ

m%;sls%hd lrhs'
b;d fõ.fhka

m%;sls%hd lrhs'

WKq c,h iuÕ

m%;sls%hd lrhs'

Al

Zn

Fe

Sn

Pb

jd;fha r;a

l< úg

Tlaihsvh

idohs'

r;a lsÍfï § yqud,h

iuÕ m%;sls%hd lr

Tlaihsâ idohs'

m%;sls%hd lr

H
2
 msglrhs'

Cu

Hg

Ag

Au

m%;sls%hdjla

ke;'

c,h iuÕ fyda

yqud,h iuÕ fyda

m%;sls%hdjla ke;'

m%;sls%hdjla

ke;'

Mg

f,dayh f,dayh mj;sk f,day ksêfha wvx.=

wdldr ^ksê& m%Odk ix>gl ixfhda.h

fidaähï wdlr ¨Kq NaCl

fmdgEishï is,aùka KCl

le,aishï yqkq.,a" lsß.re~ CaCO
3

ue.akSishï ue.akihsÜ MgCO
3

we¨ñkshï fndalaihsÜ Al
2
O

3

iskala iskala íf,kaâ ZnS

whka ySughsÜ Fe
2
O

3

uZlß isknd¾ HgS



úúO f,day ksiaidrKh i|yd WÑ; l%u mokï jkafka tu
f,dayj, il%sh;dj wkqj h' tneúka f,dayj, il%sh;d
fY%aKsh ms<sn| j ±k f.k ;sîu jeo.;a fõ'

mfiys ;sfnk f,day ixfhda.j,ska" tu f,day fjka lr

,nd .ekSu zf,day ksiaidrKhZ hs'

f,day ksiaidrKfha m%Odk mshjr fufia h'

1' iqÿiq f,day ksêh y÷kd .ekSu'

2' tu f,day ksêfha wkjYH mdIdK fldgia yd mia
bj;a lsÍu'

3' wod< f,dayh mj;sk ixfhda.h fjka lr .ekSu'

4' tu f,day ixfhda.fhka f,dayh ,nd .ekSug wod<
ridhksl m%;sl%shdj,g Ndck lsÍu'

5' f,dayh ,nd .ekSu'

² il%sh;d fY%aKsfha by<ska msysá il%sh;djfhka wêl  K,

Na, Ca jeks f,day ksiaidrKh lr .kafka tu f,dayj,
ú,Sk laf,darhsvh úoHq;a úÉfþokhg Ndck lsÍfuks'

² Zn, Fe, Pb, Cu jeks il%sh;dj wvq f,day ksiaidrKh i|yd Ndú; lrkafka TlaisyrK
l%u fõ' fuys § Tlaisydrl f,i nyq, j fhdod .kafka ldnka fyda ldnka
fudfkdlaihsâ jdhqj hs'

² m%;sl%shdldÍ;ajh b;d u wvq Ag, Pt, Au jeks f,day idudkHfhka mfiys mj;skafka
ksi. f,day f,i h' tAjd wvx.= mdxY= fldgiaj,ska fjkalr .ekSug ir, fN!;sl
l%u Ndú; lrhs'

 fidaähï ksiaidrKh

vjqkaia fldaIh ;=< § øj ̂ ú,Sk& fidaähï
laf,darhsâ úoHq;a úÉfþokh lsÍfuka"
fidaähï ksiaidrKh lr .efka'

NaCl j, øjdxlh wvq lr .ekSu i|yd
CaCl

2
 iaj,amhla o tl;= lr .kq ,efí'

fuys Ndú; lrk lef;davh hlv jk
w;r wefkdavh ñksrka ^ldnka& fõ'

úoHq;a úÉfþokfha § bf,lafg%dav wi,
isÿ jk m%;sl%shd fufia h'

lef;davfha §   ( Na+(l) + e  → Na(s)

wefkdavfha §    ( 2Cl−(l) → Cl
2
(g)

 
 + 2e

lef;davh wjg iEfok fidaähï øj
fidaähï laf,darhsâ u; mdfõ'

K

Na

Ca

M g

Al

Zn

Fe

Pb

Cu

Hg

Ag

Pt

Au

f,dayj, il%sh;d
fY%aKsh my; ±lafõ'

f
Y
%aK

sf
h
a 
m
y
<
g
 
h
k
 
ú
g
 
i
l
%sh
;
dj

 
w
v
q 
f
õ
'

ú,Sk

fidaähï
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úoHq;a úÉfþok M,

tlsfkl m%;sls%hd ùu

je<elaùug fhdok

,o jdfka lïì ±,

ú,Sk fidaähï

laf,darhsâ

is,skavrdldr jdfka

^hlv& lef;davh

Cl
2
 jdhqj bj;g

is,skavrdldr ñksrka

^ldnka& wefkdavh
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hlv ksiaidrKh  lr .kafka ySughsÜ (Fe
2
O

3
),

ldnka fudfkdlaihsâ u.ska TlaisyrKh lr
.ekSfuks' fï i|yd Odrd W!Iaulh (Blast furnance)

kï WmlrKh fhdod .kq ,efí' Odrd W!Iaulfha
by< fl<jßka ySughsÜ" yqkq.,a (CaCO

3
) yd fldala

(C) we;=¿ lrkq ,efí' ta øjH r;a lrkq ,nkafka
Odrd W!Iaulfha my<ska we;=¿ lrk ,nk WKqiqï
jd; Odrd u.sks' Odrd W!Iaulh ;=< WIaK;ajh
1000ŸC -1900ŸC w;r mrdihl mj;S'

 hlv ksiaidrKh

Odrd W!Iaulh ;=< isÿ jk m%;sl%shd mshjr fufia h'
1' fldala (C) jd;fha ±ù CO

2
 iE§u"

C(s) + O
2
(g) → CO

2
(g)

2' CO
2
" ldnka u.ska CO njg TlaisyrKh ùu

CO
2
(g) + C(s)  →  2CO(g)

3' ySughsÜ" CO u.ska hlv njg TlaisyrKh ùu"
Fe

2
O

3
(s) + 3CO(g)  →  2Fe(s) + 3CO

2
(g)

4' CaCO
3
 úfhdackh ù CaO yd CO

2
 iE§u"

CaCO
3
(s)    →  CaO(s) + CO

2
(g)

5' is,sld (SiO
2
) jeks wmøjH f,dafndr (Slag) njg m;aùu yd tajd bj;a lsÍu"

CaO(s)  +  SiO
2
(s) →  CaSiO

3
(s)

ridhksl m%;sl%shdj, YS>%;dj3.5

fiñka isÿ jk m%;sl%shd iuyrla

mßirfha ish¨ u Ôj foay ;=< o" wÔj øjHj, o ksr;=rej u ridhksl m%;sl%shd isÿ fõ'
ñka iuyr m%;sl%shd fõ.fhka isÿ jk w;r ;j;a iuyr m%;sl%shd isÿ jkafka fiñks'

fõ.fhka isÿ jk ridhksl m%;sl%shd lSmhla

1' hlv u, ne£u
2' wdydr ÔrKh ùu
3' m,;=re b§u
4' rd úkdlsß njg m;a ùu
5' yqkq noduhla iú ùu

1' fmg%,a .sks .ekSu
2' ks,d l+rla ±,aùu
3' iuyr f,day" ;kql wï, iu. m%;sl%shd ùu
4' fidaähï lene,a,la c,h yd m%;sl%shd ùu
5' r;s[aØ lr,la msmsÍu

;sßjdk b,a,ïj,ska fyda .x je,af,ka fyda fndr¨j,ska fyda idudkHfhka b;d l=vd
fmd;= jYfhka rka ,nd.; yels fõ' fuys § rka f,dayh iys; ;sßjdk l=vq lr c,h
iuÕ ñY% lr riÈh ixrih wdf,ams; ;U ;yvqjla Wäka tu c,h hjkq ,efí' túg
tA ;yvq u; wdf,ams; riÈh ;=< r;arka Èh fõ' riÈh wdijkh lr rka f,dayh fjka
lr .kq ,efí'

 rka  ksiaidrKh

  ridhk úoHdj
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yqkq.,a

¬
fldala

¬
ySughsÜ

wm jdhq

f,da fndr

3'7 rEmh  hlv ksiaidrKh

WKqiqï

jd;h
WKqiqï

jd;h

øj hlv



 m%;sl%shd YS>%;dj flfrys m%;sl%shlj, fN!;sl iajNdjh n,mdk wdldrh

¨Kq leg yd ¨Kq l=vq iudk ialkaO f.k iudk c, mßudj, fjk fjk u Èh
lrkak' jvd;a blaukska Èh jkafka ̈ Kq l=vq nj ksÍlaIKh l< yels h' ̈ Kq legj,
c,h yd .efgk mDIaG j¾.M,h wvq h' tfy;a ¨Kq l=vqj, c,h yd .efgk mDIaG
j¾.M,h jeä h' ta ksid jvd blaukska Èh jkafka ¨Kq l=vq h'

f,dl= or len,s" l==vd or len,s njg m;a l< úg fõ.fhka oefõ' f,dl= or len,s"
l=vd or len,s" njg meÆ úg jd;h iu. .efgk mDIaG j¾.M,h jeä ùu ksid
fufia isÿ fõ'
ri leú,s iE§ug yl=re Èh lsÍug fmr tajd l=vd len,sj,g lmd tl;= lrkq ,efí'
tfia lrkafka l=vd len,sj,g levQ úg c,h iu. .efgk j¾.M,h jeä ùu ksid
Èh jk fõ.h jeä jk neúks'

lidh ;eïîug fmr úYd, T!IO fldgia l=vd len,sj,g lmkq ,efí' túg c,h
iu. .efgk mDIaG j¾.M,h jeä fõ' túg T!Iëh ix>gl jeä m%udKhla flá
ld,hl § ødjK .; fõ' m%;swï, fm;s fl<ska u mdkh fkdlr úld .s,sk f,i
ffjoHjre Wmfoia fo;s' thg fya;=j kï m%;swï, fm;s len,sj,g levQ úg wdudYh
;=< § yhsâfrdlaf,daßla wï,h iu. m%;sl%shd lrk fõ.h jeä ùu hs'

idudkH ̈ Kq ksIamdokfha § .eUqr wvq" tfy;a úYd, m%foaYhla mqrd me;sÍ hk wdldrhg
;gdl idod we;' thg fya;=j jd;hg ksrdjrKh jQ mDIaG j¾.M,h jeä jk ;rug
c,fha jdIamSNjk fõ.h jeä ùu hs'

 m%;sl%shd YS>%;dj flfrys m%;sl%shlj, WIaK;ajh  n,mdk wdldrh

m%;sl%shd YS>%;dj flfrys WIaK;ajh n,mdk whqre fmkaùug l< yels mÍlaIKhla
my; ±lafõ'

m%;sl%shl" M, njg m;a ùug wvq ld,hla .kakd ridhksl m%;sl%shdj, YS>%;dj jeä
h' m%;sl%shl" M, njg mj;a ùug jeä ld,hla .kakd m%;sl%shdj, YS>%;dj wvq h'

by; ±lafjk lreKq wkqj" hï m%;sl%shdjla isÿ jk fõ.h fyj;a ld, tallhl § isÿ
jk úm¾hdi m%udKh m%;sl%shdjl YS>%;dj f,i ye¢kaúh yels h'

ridhksl m%;sl%shdjl YS>%;dj ks¾Kh lrk m%Odk l%u folla we;'
1' ksh; ld,hl § jeh jk m%;sls%hl m%udKh fyda ksmojk M, m%udKh fyda

uekSu'
2' ksh; m%;sls%hl m%udKhla jeh ùug fyda ksh; M, m%udKhla ksmoùug fyda

.;jk ld,h uekSu'

 m%;sl%shdjl YS>%;dj flfrys n,mdk idOl

m%;sl%shdjl YS>%;dj flfrys n,mdk m%Odk idOl lsysmhla we; tAjd kï (
1'  m%;sl%shlj, fN!;sl iajNdjh ^mDIaG j¾.M,h& 2'  m%;sl%shlj, idkaøKh
3'  m%;sl%shdj isÿ jk WIaK;ajh 4'  mSvkh ̂jdhquh moaO;s i|yd&
5'  W;afm%arl 6'  wdf,dalh
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 m%;sl%shlj, idkaøKh m%;sl%shdjl YS>%;dj flfrys n,mdk wdldrh

idkaøKh tlsfklg fjkia yhsâfrdlaf,daßla wï, ødjK foll iudk mßud ;=<
iudk ialkaOfhka hq;a ue.akSishï len,s folla fjk fjk u m%;sl%shd ùug i,iajd
ue.akSishï máh wï, ødjKh ;=< fkdfmkS hEu blaukska isÿ jkafka ljr n÷kl
oehs ksÍlaIKh lrkak' idkaøKh jeä wï,h ;=< § f,dayh fkdfmkS hEug .; jk
ld,h wvq h' idkaøKh wvq wï,h ;=< § f,dayh fkdfmkS hEug .; jk ld,h jeä
h' fï wkqj wï, ødjKfha idkaøKh jeä l,ays m%;sl%shd YS>%;dj jeä nj;a wï,
ødjKfha idkaøKh wvq l,ays m%;sl%shd YS>%;dj wvq nj;a ks.ukh l< yels h'

fmdgEishï mZuex.fkaÜ iaj,amhla c,fha Èh lr b;d ;kql fmdgEishï mZuex.fkaÜ
ødjKhla idÞ .kak ^,d oï meye;s&' ;kql i,a*shqßla wï, ìxÿ lsysmhla fuhg tla
lr tu ødjKh wdï,sl lrkak' tu wdï,sl fmdgEishï mZuex.fkaÜ ødjKfhka
iudk mßud mÍlaId k< follg tla lrkak' tla k<hla ldur WIaK;ajfha we;s
c,;dmlhl;a" wfkla k<h 800C l c,;dmlhl;a ;nkak' bka miq mÍlaId k<
folg u" tl jr" msßisÿ lrk ,o tl iudk hlv weK folla fjk fjk u tla
lrkak' tla tla mÍlaId k<j, wvx.= ødjKh wj¾K ùug .; jk ld,h ukskak'
800C c,;dmlfha we;s k<fha wvx.= ødjKh blaukska wj¾K jk nj fmfkaú' fï
wkqj WIaK;ajh jeä jk úg m%;sls%hd YS>%;dj jeä jk nj ks.ukh l< yels h'

 m%;sl%shd YS>%;dj flfrys mSvkfha n,mEu

jdhQka iïnkaO m%;sls%hdj, §" mSvkh jeä l<úg jdhq wKq ,x fõ' túg tAll
mßudjl we;s wKq m%udKh jeä fõ' tkï idkaøKh jeä fõ' fï ksid m%;sl%shd
iS>%;djh jeä fõ'

 m%;sl%shd YSS>%;dj flfrys W;afma%rlj, n,mEu

W;afm%arl uÕska m%;sl%shd YSS>%;dj jeä flf¾' tfy;a W;afm%arlh lsisÿ ridhksl úm¾hdihlg
,la fkdùu fuys úfYaI ,laIKhls' m%;sls%hdjla isÿùfï § W;afm%arlh jeh fkd jk
w;r lsisÿ ridhksl fjkilg Ndck fkdfjñka m%;sl%shd YSS>%;dj jeä lrhs'

yhsârcka fmfrdlaihsâ ødjKhlska iudk mßud mÍlaId k< follg tla lrkak'
bka tla mÍlaId k<hlg msßisÿ úh<s je,s iaj,amhla tlalr ksÍlaIKh lrkak' úh<s
je,s tla lrk ,o mÍlaId k<fhka YS>%fhka jdhq nqnq¨ msgjkq fmfka' fuys § je,s
yhsârcka fmfrdlaihsâys úfhdack YS>%;dj jeä lr we;' tkï je,s W;afm%arlhla
f,i ls%hd lr we;' W;afm%arl i|yd kso¾Yk lsysmhla my; § we;' wdrïNfha § fhdÞ
.;a je,sj, ialkaOh m%;sls%hdj wjidkfha § o fkdfjkiaj mj;S'
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W;afm%arlj,g WodyrK

1' uex.kSia vfhdlaihsâ - fmdgEishï laf,daf¾Üj, úfhdack YS>%;dj jeä lsÍu

2' hlv - khsÜrcka yd yhsârckaj,ska wefudakshd jdhqj ksmoùfï m%;sl%shdfõ YS>%;dj jeä lsÍu'

3' ksl,a - t<j¿ f;,a u.ska ud.ßka ksIamdokh lsÍfï m%;sl%shdfõ YS>%;dj jeä lsÍu'

4' uex.kSia vfhdlaihsâ - yhsârcka fmfrdlaihsâj, úfhdack YS>%;dj jeä lsÍu



ridhksl fyda úoHq;a ridhksl ldrl fya;=fldg f,day mDIaGhla laIh úug md;% ùu
f,day úLdokh hs' f,day úLdokfha uQ,sl mshjr jkafka f,dayj, mrudKqj,ska
bf,lafg%dak bj;a j Ok whk iE§fï l%shdj,sh hs' tkï f,day TlaislrKh ùu hs'

f,day mrudKqj,ska bj;a jk bf,lafg%dak ,nd .; yels ix>gl wvx.= udOH ;=< §
f,day úLdokh fõ'

f,day jd;fha § úLdokh jkafka" jd;fha we;s c, jdIam yd Tlaiscka u.ska f,day
mrudKqj,ska bf,lafg%dak ,nd .kakd neúks' tys m%;sM,h f,i yhsâfrdlaihsâ
whk iEfoa' f,dayfha mrudKqj,ska bf,lafg%dak bj;a ùu ksid f,dayh úLdokh fõ'

hlv lene,a,la jd;hg újD; j we;ehs is;kak' jd;fha we;s Tlaiscka yd c, jdIam
u`.ska bf,lafg%dak ,nd .ekSu ksid hlv úLdokh ù Fe2+ whk iEfoa'

tu bf,lafg%dak ,nd .kakd c, jdIam yd Tlaiscka" yhsâfrdlaihsâ whk njg m;a fõ'

hlv u, ne£fï ls%hdj,sh my; ±lafjk wdldrhg ridhksl m%;sls%hd uÕska meyeÈ,s
l< yels h'

Fe(s) →→→→→ Fe2+(aq) + 2e

2H
2
O(l)  +  O

2
(g)  +  4e  →→→→→  4OH-(aq)

Fe2+(aq) + 2OH-(aq)  →→→→→ Fe(OH)
2
(s)

4Fe(OH)
2
(s)

     
 +  O

2
(g)  → → → → →  2Fe

2
O

3 
.
 
H

2
O(s)

     
+ 2H

2
O(l)

hlv u, r;=ÿUqre meye;s h' th ic, f*ßla Tlaihsâ jk w;r" c, wKq ixLHdj
fjkia úh yels h' tneúka tys ridhksl iQ;%h my; wdldrhg ±laúh yels h'

Fe
2
O

3 
.
 
xH

2
O

wdï,sl udOH ;=< § f,day úLdokh ùfï YS>%;dj jeä h' wdï,sl ;;a;aj" úLdokfha
Y=Nldrl jkafka tneúks' tfuka u ,jK o f,day úLdok YS>%;dj jeä lrhs' Niau
;=< § úLdokh ùu wvq h'

hlv úLdokfha § Fe2+ whk iEfoa' tneúka Fe2+ whk i|yd mÍlaId lsÍfuka hlv
f,dayh úLdokh ù ;sfí±hs ks.ukh l< yels h'

f,day úLdokh - Corrosion of metals3.6

Fe2+ whk i|yd mÍlaIdj

Fe2+ whk wvx.= ødjKhlg fmdgEishï f*Íihkhsâ ìxÿ lsysmhla tl;= l< úg
ks,a meye fõ'

m%;sl%shd YS>%;dj flfrys wdf,dalfha n,mEu

wdf,dalfha n,mEu ksid m%;sls%hd YS>%;dj jeä jk wjia:d ;sfí' ta i|yd tla WodyrKhla
kï wdf,dalh uÕska yhsârcka fmfrdlaihsâj, úfhdack YSS>%;dj jeä lr,Su hs'
yhsârcka fmfrdlaihsâ Èhrh oud ;eîug wj¾K fnda;,a fjkqjg ÿUqre mdg fnda;,a
Ndú; lrkafka ÿUqre meye fnda;,a ;=<g wdf,dalh we;=¿ ùu wvq neúks' wdf,dalh jeä
;Sj%;djlska ,enqK fyd;a yhsârcka fmfrdlaihsâj, úfhdack fõ.h jeä fõ'

ridhksl m%;sls%hdjl YS>%;dj flfrys n,mdk idOl ms<sn|  ±kqu ffoksl Ôú;fha
§ yd l¾udka;Yd,dj, § M,ÞhS f,i m%;sl%shd md,kh lr .ekSug jeo.;a fõ'
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l%shdldrlu 1

hlv weK folla f.k tlla ue.akSishï

máhlska o wksl ;U máhlska o T;d"

fmdgEishï f*Íihkhsâ ìxÿ lsysmhla tl;=

l< b;d ;kql yhsârlaf,daßla wï, ødjKhl

nyd ;nkak'

;U máfhka t;+ hlv weKh iys; k<fha

ødjKh ks,a meye fjhs' ta wehs@

l%shdldrlu 2

îlrhlg ;kql yhsârlaf,daßla wï,h

iaj,amhla f.k thg fmdgEishï f*Íihkhsâ

ødjK ìxÿ lsysmhla oud hlv ;yvqjla o

iskala ;yvqjla o ta ;=< nyd ndysr lïìhlska

iïnkaO lrkak'

bka miq ksÍlaIKh lrkak'

fuys § jvd m%;sl%shdldÍ iskala (Zn) úLdokh jk w;r tys § bj;a jk bf,lafg%dak
ndysr lïìh Èf.a hlv ;yvqj fj; meñfKa' tneúka hlv ;yvqj lef;davhla njg
m;a j úLdokfhka wdrlaId fõ' fuh lef;daãh wdrlaIdj f,i ye¢kafõ' fuh
ld¾ñl j f,day úLdokh je<elaùug Ndú; fõ'

ksoiqkla f,i hlv NdKav jgd ;=;a;kd.ï wdf,am
lsÍu^.e,ajkhsia lsÍu& ±laúh yels h'

nd,aÈ" lgq lïì" fiú,s ;yvq wdosh .e,ajkhsia
lsÍu lef;daãh wdrlaIK l%uhls' iskala
wdf,amh u|la iSÍ .sh o tys § hlv NdKavh
úLdokh fkd fõ' Bg fya;=j iskala úLdokh
fjñka hlv NdKavh fj; bf,lafg%dak
iemhSu hs' tf,i hlv NdKavh lef;davhla
njg m;a jk ksid úLdokfhka wdrlaId fõ'

fkdfhl=;a áka n÷ka fjf<| fmdf<a we;' tu
n÷kaj, áka mj;skafka wdf,amhla f,i muKs'
n÷k hlv jk w;r áka we;af;a u;=msáka mu‚'

hlvj,g jvd ue.akSishï m%;sl%shdldÍ neúka úLdokh jkafka hlv fkd j" ue.akSishï
h' ue.akSishï úLdokh ùfï § bj;a jk bf,lafg%dak hlv weKh fj;g ths' hlv
weKh úLdokfhka wdrlaId fõ' fldm¾j,g jvd hlv m%;sl%shdYS,S neúka hlv
úLdokh jk w;r fldm¾ úLdokfhka wdrlaId fõ' hlv úLdokfha § Fe2+ whk
iEfoa' tu whk fmdgEishï f*Íihkhsâ u.ska ks,a meye jkafka h' ;U máfhka t;+
hlv weKh iys; k<fha ødjKh ks,a meye jQfha tneúks'

fmdgEishï

f*Íihkhsâ tla

l<

yhsâfrdlaf,daßla

wï,h

Zn Fe

e

3'10 rEmh  .e,ajkhsia l< nd,aÈhla

3'8 rEmh 

3'9 rEmh 

ue.akSishï

máh

fldm¾

máh

hlv

weK
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oykh i|yd Woõ jk jd;fha ;sfnk oyk fmdaIl
jdhqj Tlaiscka fõ'

hï øjHhla jd;h ;=< ±fjkjdg jvd fõ.fhka
;kslr Tlaiscka jdhqj ;=< ±fõ'

odyH øjH jd;fha oykh weröu i|yd tajd tla;rd
WIaK;ajhlg r;a ùu wjYH fõ' fuu WIaK;ajh
øjHfhka øjHhg fjkia jk w;r tu WIaK;ajh
y÷kajkafka Êj,k WIaK;ajhÊj,k WIaK;ajhÊj,k WIaK;ajhÊj,k WIaK;ajhÊj,k WIaK;ajh ^Êj,k wxlh -
Ignition point& kñks'

øjHhla jd;fha §g jvd

Tlaiscka jdhq irdjla ;=< jvd;a

fõ.fhka ±fõ' ta wehs@

jd;fha Tlaiscka jdhqj yereKq

úg fjk;a jdhQka o we;'

Tlaiscka ;sfnkafka uq¿ jd;

mßudfjka wdikak f,i 21]la

muKs' tfy;a Tlaiscka jdhq

irdjla ;=< ;kslr u we;af;a

Tlaiscka jdhqj muKla ksid"

jd;fha §g jvd Tlaiscka jdhqj

;=< hula jvd;a fõ.fhka ±fõ'

Tn okakjd o@

oykh hkq øjH ±ùu h' øjH ±ùfï § isÿ jkafka tajd jd;fha ;sfnk Tlaiscka jdhqj
yd m%;sl%shd ùu h' fuh TlaislrK l%shdj,shls' fuys § ;dmh yd wdf,dalh úfudapkh
fõ'

odyH øjH oyk fmdaIlhla iuÕ m%;sls%hd ù ;dmh yd wdf,dalh msglsÍfï ls%hdj,sh
oykh kï fõ' fuys § odyH øjH TlaislrKhg ,la fõ'

mejreu

Tn wjg mßirfha ;sfnk odyH

øjH yd wodyH øjH ,ehsia;=jla

ms<sfh, lrkak'

oykh - Combustion3.7

áka f,dayfha il%sh;dj hlvj,g jvd wvq h' hlv n÷kla ákaj,ska wdf,am lr we;s
úg" wdf,amh mj;sk ;dla hlv n÷k úLdokfhka wdrlaId fjhs' hï ;ekl áka
wdf,amh iSÍ .sh úg ljrla isÿ fõ o@

áka wdf,amh iSÍ .sh úg hlv ;j ÿrg;a úLdokfhka wdrlaId jkafka ke;' Bg
fya;=j hlvj,g jvd ákaj, il%sh;dj wvq neúka hlv wefkdavh njg m;a j
úLdokh ùu hs' fuys § hlv fõ.fhka úLdokh fõ'

wefkdaãh wdrlaIKh

 fuh Wiia ;dlaI‚l Ys,am l%u Ndú; lrñka hlv úLdokfhka wdrCId flfrk
l%uhls'

odyH øjH

±fjk øjH odyH øjH kï fõ'

kso( or" N+ñf;,a" ,S l=vq" fmÜr,a" ãi,a" msÿre"
bá mkaoï" Ôj jdhqj" uoHidr

wodyH øjH

fkd±fjk øjH wodyH øjH kï fõ'

kso( ueá" isfuka;s" .,a" ùÿre"
weianeiafgdaia
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by; i|yka lreKq wkqj oykh i|yd wjYH jk m%Odk idOl ;=kla y÷kd
.;suq' tu idOl fufia h'

1' odyH øjHhla ;sîu'
2' oyk fmdaIlhla^Tlaiscka& ,eîu'
3' odyH øjH" Êj,k WIaK;ajhg r;a ùu'

bkaOk j¾. lSmhl Êj,k WIaK;aj my; ±lafõ' Êj,k wxl iei£fuka myiqfjka
.sks.kakd øjH y÷kd.; yels h' tkï Êj,k wxlh wvq øjH blaukska oykh fõ'

bkaOkh

fmÜr,a

t;s,a we,afldfyd,a

N+ñf;,a

iSks

yhsârcka

Êj,k wxlh

49 0C

79'9 0C

295 0C

385 0C

580 0C - 590 0C

l%shdldrlu 3

myiqfjka ,nd .; yels odyH øjH lsysmhl

Êj,k WIaK;aj ^Êj,k wxl& iei£u

.sksl+rla" lvodis lene,a,la" mq¿ka iaj,amhla"

ma,diaála lene,a,la" ue.akSishï má lene,a,la

jeks øjH lsysmhla f,day mshkl jfÜg ;nd .kak'

f,day mshk ueog háka odylh ;nd r;a lrkak'

.sks .kakd wkqms<sfj< ksÍlaIKh lrkak'

ñka blaukska u .sks .;af;a ljr øjHh o@ Êj,k

wxlh wvq u øjHh th hs' wka;sug u .sks .;af;a

ljr øjHh o@ tA Êj,k wxlh jeä u øjHh hs'

úúO odyH øjH i|yd fï mÍlaIKh isÿ lr Êj,k

wxl ii|kak'

mQ¾K oykh" w¾O oykh iy oyk M,

hï øjHhla oykh ùfï § m%udKj;a ;rï Tlaiscka jdhqj ^oyk fmdaIlh& iemfha
kï isÿ jkafka mQ¾K oykh hs' fndfyduhla bkaOkj, ldnka yd yhsârcka wvx.=
h' ldnka mQ¾K oykhg Ndck ùfuka iEfokafka ldnka vfhdlaihsâ jdhqj hs'
yhsârcka oykhg Ndck ùfuka c,h iEfoa' mQ¾K oykh ksid wêl ;dm m%udKhla
ckkh jk w;r ±,af,ys fkd±jqKq ldnka wxY= b;sß fkd fõ' tneúka mQ¾K oykh
isÿ jk úg ±,a, w§ma; h'

oykh i|yd Tlaiscka jdhqj m%udKj;a ;rï fkd,efnk úg ldnka vfhdlaihsâ
jdhqjg wu;r j ldnka fudfkdlaihsâ kï jdhqjla o fkd±jqKq ldnka wxY= o iEfoa'
fkd±jqKq ldnka wxY= ±,af,a mj;sk úg tajd rla;;ma; ù ly mdg wdf,dalh úfudapkh
fõ' tys § iEfok ±,a, ly mdg h' §ma; h' ;dmh ckkh jkafka o mQ¾K oykfhka
ckkh jQjdg jvd wvqfjks'

f,day mshk u;

;nd we;s øjH
nkaika ±,a,

3'11 rEmh  úúO øjH r;a lsÍu
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3'15 rEmh  nkaika ±,a,

 bámkaoï ±,a,

úúO Wmdx. u.ska ksmfok ±,af,a iajNdjh

l%shdldrlu 4

bámkaoula o,ajd tys úúO l,dm ksÍlaIKh lrkak'

;srh jgd thg wdikakfha we;s w÷re l,dmh Tn ksÍlaIKh lrkakg

we;' fuu l,dmh woSma; l,dmh f,i ye¢kafõ'  fuu m%foaYhg

jd;h wvqfjka ,eîu ksid tys jeämqr ;sfnkafka fkd±jqKq bá

jdIam hs' tu bá jdIam k<hla u.ska bj;g f.k ±,aùug o yels h'

w§ma; l,dmfha WIaK;ajh idfmalaI j wvq h'

w§ma; l,dmhg msg;ska ;sfnkafka §ma; l,dmh hs' tu l,dmfhys

mQ¾K oykh isÿ fkd fõ' ta ksid fkd±jqKq ldnka wxY= ±,af,a tu

m%foaYfha mj;S' tajd ;dm§ma; ùfuka §ma; nj yd ly meyeh we;s fõ'

§ma; l,dmhg msg;ska ±,af,a mdofha § meyeÈ,sj ks,a meyefhka

Èia jk by<g h;a u wmyiqfjka ksÍlaIKh l< yels woDYH l,dmhla

we;' tys § mQ¾K oykh isÿ fõ' tu l,dmfha WIaK;ajh idfmalaI

j by< h'

 nkaika ±,a,

odyH jdhqj we;=¿ jk k<hla odylfha my<
fldgfia we;' Bg u|la by<ska jd;h we;=¿ ùug
bv i,ik újrhla o tu újrfha m%udKh md,kh
flfrk lr j<,a,la o odylfha nf|ys fõ'

odylhg odyH jdhqj ^fndfyda úg t,a' mS' jdhqj&
we;=¿ ùug i,iajd th o,ajd ±,a, ksÍlaIKh
lrkak' jd isÿf¾ újrfha m%udKh wvq jeä lsÍug
fhdod we;s lr j<,a, lrleùfuka isÿf¾ m%udKh
fjkia lrñka ±,af,a iajNdjh ksÍlaIKh lrkak'
jd isÿr uq¿ukska újD; j we;s úg ,efnk ±,af,a
iajNdjh rEmfha ±lafõ' tys my<ska u we;af;a
fkd±jqKq jdhqj iys; w÷re l,dmh hs' Bg by<ska
ms<sfj<ska w¾O oykh isÿjk ks,a l,dmh yd ,d
ks,a l,dmh msysghs' msg;ska u we;af;a woDYH l,dmh
hs' tu l,dmh ;=< mQ¾K oykh isÿ fõ'

±ka jd isÿr áflka ál jefik mßÈ lr j<,a,
lrljkak' túg ±,a, l%ufhka ly meyehg yef¾'
Bg fya;=j mQ¾K oykh isÿ ùug wjYH ;rug
jd;h fkd,eîu hs'

,d ks,a mdg

l,dmh

ks,a l,dmh

w§ma; l,dmh

lr j<,a,

jd isÿr

odyH jdhqj

we;=¿ jk k<h

mdoh

n|

§ma; l,dmh

w§ma; l,dmh

3'12 rEmh 

bámkaoï ±,a,

3'13 rEmh  nkaika ±,a,

bámkaoula ±,ajQ úg >k bá øj ù ;srh Tiafia by<g .uka lr jdIam fjhs' fuu bá
oyk fmdaIl jdhqj iuÕ m%;sls%hd lr ;dmh yd wdf,dalh ksmojhs'

woDYH l,dmh

ks,a l,dmh
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3'14 rEmh  jeá N+ñf;,a Wÿk

3'15 rEmh  mSvk N+ñf;,a Wÿk

mSvk N+ñf;,a Wÿfkys N+ñf;,a Ndckh ;=<g jd;h fmdïm lsÍug fmdïmhla iú
lr we;' fuu fmdïmh u.ska jd;h iemhQ úg tu mSvkfhka f,day k<hla Èf.a
N+ñf;,a by<g .uka lrk w;r tu k<fha fl<jr keiskak ;=<ska N+ñf;,a msg;g
ú§' f;,a .uka lrk k<h wdrïNfha § r;a lrkq ,efí' túg keiskafkka msg;g
úÈkafka øj N+ñf;,a fkdj N+ñf;,a jdIamh hs' tu jdIamh ±,ajQ úg ks,a ±,a,la
iys;j ±fõ' ±ùu isÿ jkafka oykhg wjYH jd;h we;=¿ ùug bv i,ik isÿre
rdYshlska hqla; fldgil neúka mQ¾K oykh isÿ fõ' fuu Wÿfka ±,s iE§u b;d
wvq h'

 jdhq Wÿka

wm rfgys jdhq Wÿkaj, nyq, j Ndú;
jk bkaOkh øj fmfg%da,shï jdhqj
^t,a' mS' jdhqj& hs'  t,a' mS' jdhqj fjkqjg
Ôj jdhqj o fhdod .; yels h' fuys ÿï
yd ±,s iE§u b;d wvq h' tneúka jdhq
bkaOkj,ska lEu msiSu b;d ckm%sh h'
fuys t,a' mS' jdhqj .,d taug i,iajd tu
jdhqj Êj,kh lsÍu i|yd wod< odylh
l%shd lrjQ úg t,a'mS' jdhqj ±ùu werfò'
ks,a mdg ±,a,la ,efí' 3'16 rEmh  jdhq Wÿk

Wÿkaj, l%shdldÍ;ajh

 N+ñf;,a Wÿka

N+ñf;,a Wÿka foj¾.hla ;sfí'

1' jeá N+ñf;,a Wÿk

2' mSvk N+ñf;,a Wÿk

jeá N+ñf;,a Wÿfkys N+ñf;,a wvx.= n÷fka
N+ñf;,aj, jeá tlla fyda lsysmhla fyda .s,ajd
;sfí' fuys Wvq fl<jr o,ajkq ,efí' jeá Wia
my;a lsÍug ±;s frdaohla iú l< weKhla ;sfí'
±fjk bkaOk ̂ N+ñ f;,a& m%udKh md,kh jkafka
ta u.sks' mQ¾K oykh isÿ ùug jd;h fkdwvqj
iemhSu i|yd isÿre rdYshla iys; f,day is,skavrhla
jeáh ^fyda jeá& jg jk mßÈ iú lr we;'  r;a jQ
jd;h ixjyk Odrd f,i by< keÕSug yels jk
mßÈ Wvq fl<jr jeiQ f,dayuh l=yr is,skavrhla
Wÿk ueo we;' fuu Wÿfka ±,a, ks,a mdg h' fuhska
ÿï ksl=;a jkafka iaj,am jYfhks'

  ridhk úoHdj
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.sks ksùu yd .sks ;s%fldaKh3.8

fndfyda úg .sks ksùug wm fhdod .kakd l%uh ±fjk øjHh u;g c,h biSu h' óg
wu;r j je,s" f;; f.daks jeks foaj,ska ±fjk øjHh jeiSu o isÿ lrkq ,efí'

² .sks wÕ=re u;g c,h bisk úg .skak ksfjkafka c,h .sks wÕ=rej, ;dmh Wrd
f.k jdIam njg m;a jk úg .sks wÕ=rej, WIaK;ajh Êj,k WIaK;ajhg jvd
my; jefgk neúka h'

² we| isák we÷ulg .sks weú¿Kq úg .skak ksùug jvd;a u fhda.H l%uh ìu
fmr<Su h' fuys § oyk fmdaIlh jk jd;h;a" .sksf.k we;s øjHh;a w;r iïnkaOh
ì£ug th WmldÍ fõ' we÷ulg  .sks weú¿k úgl Èj hEfuka je<lsh hq;= h'
ÿjk úg Tlaiscka jdhqj fyd¢ka ,eîu ksid .skak ;j;a j¾Okh fõ'

.skakla ksùu i|yd tl u l%uh wkq.ukh l< fkd yels h' .skafka iajNdjh
y÷kdf.k" iqÿiq l%uh f;dard .; hq;= fõ'

 fidavd wï, .sks ksjkh

fuys fidaähï nhsldnfkaÜ (NaHCO
3
) ødjKhla yd

idkaø i,a*shqßla wï, (H
2
SO

4
) ødjKhla fjk fjk u

fnda;,aj, wka;¾.; h' fuh l%shd;aul lsÍug wjYH jQ
úg WmlrKh hál=re lr fmdf<dj u; .ikq ,efí'
túg wï,h yd NaHCO

3
 ødjK tlsfkl ñY% ù ldnka

vfhdlaihsâ jdhqj ksmofõ' fuu jdhqj .skak u;g t,a,
l< úg oyk fmdaIlh bj;a lsÍu ksid .skak ksfjhs'

2NaHCO
3
(aq)  + H

2
SO

4
(aq) → Na

2
SO

4
(aq) + 2H

2
O(l) +

2CO
2
(g)

,S" lvÞis" frÈ jeks ldnksl ixfhda. wdYs%; j yg.kakd
.sks ksùug fuh jvd;a iqÿiq h'

f;,a ksid we;s jk .skaor ksùu i|yd fuh iqÿiq fkd fõ'

.skakla we;s ùug n,mdk m%Odk idOl ;=kla
we;s nj wms oksuq' tAjd w;r iïnkaO;dj .sks
;s%fldaKh uÕska ksrEmKh l< yels h ̂ 3'17 rEmh&'
fuu idOlj,ska tlla  fyda lsysmhla fyda .skak
fj; iemhSu j<lajd ,Sfuka wmg .skakla ksjd
±ñh yels fjhs' ta wkqj .skakla ksùug my;
±lafjk mshjr .; yels h'

1' odyH øjHh bj;a lsÍu'

2' .skafkka ±fjk øjHfha WIaK;ajh Êj,k
WIaK;ajhg m;a ùu j<ld,Su'

3' oyk fmdaIlh ^Tlaiscka$jd;h& ,eîu j<ld,Su'

3'18 rEmh  fidavd wï, .sks ksjkh

^wNHka;r fmkqu&

idkaø

i,a*shqßla

wï,h

fidaähï

nhsldnfkaÜ

ødjKh
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3'17 rEmh  .sks ;%sfldaKh

bkaOk

T
l
ai
sc
k
a

;
dm

h

 fmK .sks ksjkh

fuys § fidavd wï, .sks ksjkfha ;snQ idkaø i,a*shqßla wï,h (H
2
SO

4
) fjkqjg fmdgEIa

we,ï ødjKhla Ndú; lrkq ,efí' fmdgEIa we,ïj, we¨ñkshï i,af*aÜ wvx.= h'



3'19 rEmh 

fmK .sks ksjkh

3'20 rEmh  fidavd

wï, .sks ksjkh

 fidaähï nhsldnfkaÜ iy we¨ñkshï i,af*aÜ
m%;sl%shd lsÍfï § fmK iy ldnka vfhdlaihsâ
.skak u; me;sf¾' Lksc f;,aj,ska we;s jQ .sks
ksùu i|yd fuh jvd fhda.H jk w;r ;Ska;"
ma,diaála" fmd,s;Ska yd .S%ia wdYs%; .sks ksùug o
iqÿiq h'

 c, .sks ksjkh

 fuys § ±ä mSvkhla iys; j c,h .skak u; uqÞyßkq
,efí ' ,S" frÈ yd lvodis ksid yg .kakd .sks
ksùug fuh fhdod .efka'

 fyf,daka .sks ksjkh

fuh fyf,daka kue;s jdhqj wka;¾.; is,skavrhls'
.skaor u; fyf,daka jdhqj wêl mSvkhlska m;s;
ùfuka .skak ksù hhs' jdykj,;a" úoHq;a WmlrK
ksid;a we;s jk .skaor ksùug iqÿiq h'

 úh<s l=vq .sks ksjkh ^mjqv¾ .sks ksjkh&úh<s l=vq .sks ksjkh ^mjqv¾ .sks ksjkh&úh<s l=vq .sks ksjkh ^mjqv¾ .sks ksjkh&úh<s l=vq .sks ksjkh ^mjqv¾ .sks ksjkh&úh<s l=vq .sks ksjkh ^mjqv¾ .sks ksjkh&

fuh kùk;u .sks ksjk WmlrKhls' TEC kue;s
l=vq ñY%Khla wka;¾.; fõ' fuu ñY%Kh .skaor
u; m;s; ù .skak u; § øjuh ia;rhla njg m;a
fõ' túg oyk fmdaIlh"  odyH øjHh iu. iam¾Y
ùug fkd,eîu ksid .skak ksù hhs' jdykj, we;s
jk .sks ksùug fnfyúka fhdod.kq ,efí'

3'21 rEmh  .skakla ksùu

.sks ksjk j¾.SlrKh lsÍfï cd;Hka;r moku

  ridhk úoHdj
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y÷kd .ekSfï myiqj i|yd .sks ksjk fufia j¾K .kajd we;'

c, .sks ksjkh -   r;= fmK .sks ksjkh - lS%ï

fyf,daka .sks ksjkh -  fld< úh<s l=vq .sks ksjkh - ks,a

.sks j¾. y;rls' tajd ms<sfj<ska A, B, C, yd D fY%aKsj, .sks kñka ye¢kafõ' ta
wkqj .sks ksjk ms<sn| úia;r my; j.=fõ § we;'

A fY%aKsfha .sks ksùug

fhdod .kakd .sks ksjk

B fY%aKsfha .sks ksùug

fhdod .kakd .sks ksjk

C fY%aKsfha .sks ksùug

fhdod .kakd .sks ksjk

D fY%aKsfha .sks ksùug

fhdod .kakd .sks ksjk

c, .sks ksjkh wh;a

jkafka fï fY%aKshg hs'

ldnka vfhdlaihsâ yd

fmK .sks ksjkh wh;a

jkafka fï .Khg hs'

jyd .sks weúf,k iq̈

øj" f;,a j¾. yd .%Sia

j¾. ksùu i|yd fuu

.sks ksjk Ndú; flf¾'

,S" frÈ yd lvodis ksid

yg .kakd .sks ksùug

fuh fhdod .efka'

fyf,dka .sks ksjkh fï

j¾.hg wh;a h'

úÿ,sh ksid yg .kakd .sks

ksùug Ndú; fõ'

mjqv¾ .sks ksjkh wh;a

jkafka fï fY%aKshg h'

ue.akSishï" fmdgEishï yd

fidaähï jeks oykh jk iq¨

f,day ksid yg .kakd .sks

ksùug fuh Ndú; flf¾' ±fjk

f,day u; fuu l=vq mg,hla fia

wdjrKh ùfuka .skak ksfõ'

uQ,dY%h( tkald¾gd úYajfldaIh 2005



 yhsârcka jdhq ksheÈhla ms<sfh, lr tl;= lr .ekSu

me;,s wä ma,dial=jlg iskala len,s oud ;si,a mqkS,hl wdOdrfhka thg yhsârlaf,daßla
wï,h tl;= lsÍfuka yhsârcka jdhqj idod .; yels h' iskala yd yhsârlaf,daßla
wï,h m%;sl%shd lr yhsârcka jdhqj iEfoa' fufia ksmojd .kakd jdhqj c, úia:dmk
l%ufhka /ia lr .kq ,efí'

 Tlaiscka jdhqj ksmojd .; yels ;j;a l%u lSmhla

1' fmdgEishï laf,daf¾Üj,g ^KClO
3
& uex.kSia vfhdlaihsâ ^MnO

2
& iaj,amhla

ñY% lr r;a lsÍu'

2' fmdgEishï khsÜf¾Ü ^KNO
3
& r;a lsÍu'

3' ma,dial=jlg uex.kSia vfhdlaihsâ ^MnO
2
& iaj,amhla f.k ;si,a mqkS,hl

wdOdrfhka thg yhsârcka fmfrdlaihsâ ^H
2
O

2
& tl;= lsÍu'

 Tlaiscka jdhqfõ .=K

fN!;sl .=K
1' wj¾K hs'

  2' .kaOhla ke;'
3' jd;hg jvd >k;ajh jeä hs'
4' c,fha iq¿ jYfhka Èh fõ'

ridhksl .=K

oyk fmdaIl jdhqjls' Tlaisldrl jdhqjls'

jdhq ksmoùu yd tAjdfha .=K3.9

fuu Tlaiscka jdhqj c,fha hál=re úia:dmk l%uh u.ska /ia lr .kq ,efí
^rEmh 3'22&'

 mÍlaIKd.drfha § Tlaiscka jdhq ksheÈhla ksmojd tl;= lr .ekSu

mÍlaId k<hlg >k fmdgEishï mZuex.fkaÜ iaj,amhla f.k r;a lrkak' tfia
lsÍfï § tu ixfhda.h úfhdackh ù Tlaiscka jdhqj iE§ msg ù hhs'

2KMnO
4
(s)  →→→→→ K

2
MnO

4
(s) + MnO

2
(s) + O

2
(g)

Zn(s) + 2HCl(aq)  →→→→→ ZnCl
2
(aq) + H

2
(g)
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úi¾ck k<h

fmdgEishï

mZuex.fkaÜ

c,h

fødaKsldj

jdhq ix.%yK

uxph

3'22 rEmh 

Tlaiscka ksmoùu

Tlaiscka jdhqj



yhsârcka jdhqfõ .=K

fN!;sl .=K
1' wj¾K hs'
2' .kaOhla ke;'
3' jd;hg jvd >k;ajfhka wvq h'
4' c,fha iq¿ jYfhka Èh fõ'

ridhksl .=K
1' oyk fmdaIlhla fkd fõ'
2' úYd, ;dmhla msg lrñka ±fõ'

^id¾:l jdhq bkaOkhls&
3' Tlaisydrl jdhqjls'

me;,s wä ma,dial=jlg le,aishï
ldnfkaÜ iaj,amhla f.k ;si,a
mqkS,hl  wdOdrfhka   thg
yhsârlaf,daßla wï,h tl;=
lsÍfuka ldnkavfhdlaihsâ
jdhqj ksmojd .; yels h'

ldnka vfhdlaihsâ jdhqj

ldnka vfhdlaihsâ jdhq ksheÈhla ms<sfh, lr tl;= lsÍu

CaCO
3
(s) + 2HCl(aq)  →→→→→ CaCl

2
(aq) + H

2
O(l) + CO

2
(g)

fuu jdhqfõ >k;ajh jd;fha >k;ajhg jvd jeä neúka jd;h Wvq w;g úia:dmkh
lsÍfï l%ufhka o fï jdhqj /ia lr .; yels h'

 ldnka vfhdlaihsâ jdhqfõ .=K

fN!;sl .=K

1'  wj¾K hs'

2'  .kaOhla ke;'

3'  jd;hg jvd >k;ajh jeä h'

4'  c,fha iq¿ jYfhka Èh jk jdhqjls'

3'24 rEmh  ldnka vfhdlaihsâ ksmoùu

yhsâfrdlaf,daßla
wï,h

le,aishï ldnfkaÜ

c,h

 yhsâfrdlaf,daßla

iskala len,s

yhsârcka

c,h

3'23 rEmh  yhsârcka ksmoùu

  ridhk úoHdj
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wï,h



ridhksl m%;sl%shd iu. iïnkaO
;dm úm¾hdi

3.10

ridhksl .=K
ldnka vfhdlaihsâ jdhqj oyk wfmdaIl jdhqjls' .sks ksùfï § tu jdhqj Ndú;
lrkafka tneúks'

     ks,a ,sÜuia j, j¾Kh frdai meyehg yrjhs'

  Tlaiscka" yhsârcka yd ldnka vfhdlaihsâ hk jdhq y÷kd.ekSu

 ;dmÞhl yd ;dmdjfYdaIl m%;sls%hd

fidaähï yhsâfrdlaihsâ yd wefudakshï laf,darhsâ iaj,amhla fjk fjk u mÍlaId
k<j, Èh lr tu mÍlaId k< w;ska iam¾Y lr n,kak' fidaähï yhsâfrdlaihsâ Èh
lrk ,o mÍlaId k<h r;a ù we;s nj;a wefudakshï laf,darhsâ Èh lrk ,o mÍlaId
k<h isis,a ù we;s nj;a ksÍlaIKh l< yels h' fï wdldrhg ridhksl m%;sls%hdjla
isÿùfï § WIAK;aj úm¾hdihla isÿùug fya;=j jkafka tA wdY%s; j ;dm úm¾hdihla
isÿùu hs'

ridhksl m%;sls%hdjla isÿùfï § ;dmh msgfõ kï m%;sls%hd ñY%Kfha WIAK;ajh by<
hhs' ;dmh msg lrñka isÿjk m%;sls%hd ;dmÞhl m%;sls%hd f,i ye¢ka fõ'

ridhksl m%;sls%hdjla isÿùfï § ;dmh wjfYdaIKh fõ kï m%;sls%hd ñY%Kfha WIaK;ajh
my< hhs' ;dmh wjfYdaIKh lrñka isÿjk tjeks m%;sls%hd ;dmdjfYdaIl m%;sls%hd
f,i ye¢kafõ'

;dmÞhl m%;sls%hdjl § mßirhg Yla;sh msgjk ksid m%;sls%hdfõ M, i;= Yla;sh
m%;sls%hl i;= Yla;shg jvd wvq h' ;dmdjfYdaIl m%;sls%hdjl § mßirfhka Yla;sh
wjfYdaIKh jk ksid m%;sls%hdfõ M, i;= Yla;sh m%;sls%hl i;= Yla;shg jvd jeä h'

isis,a îu fnda;,hl uQäh .e,jQ úg msg ù hk jdhqj ldnka vfhdlaihsâ nj Tn
okakjd o@ ldfndkSlD; isis,a îu ksIamdokfha § ldnka vfhdlaihsâ jdhqj wêl
mSvkhla hgf;a § c,fha Èhlr ksmojkq ,efí'

úh<s whsia hkq >k ldnka vfhdlaihsâ h' lD;%su jeis we;s lsÍfï § o fï úh<s
whsia m%fhdackhg .efka' ish¨ u Ôùkg Wjukd wdydr ksmojd fok m%;sl%shdj
jk m%NdixYaf,aIKh i|yd yß; Ydl jd;fhka ,nd .kafka o fuu jdhqj hs'

1' Tlaiscka

2' yhsârcka

3' ldnka vfhdlaihsâ

fuu jdhqj msr jQ jdhq irdjla ;=<g mq<sÕ= lSrla we;=¿ l< úg

kej; tys .sks ±,a, we;s ù b;d §ma;sfhka ±fõ'

fuu jdhqj msrjQ jdhq irdjl lg <Õg .sks ±,a,la f.k tkak'

fmdma y~la kxjñka jdhqj ±fõ'

wj¾K yqkq Èhr ;=<ska fuu jdhqj hejQ úg m<uqfjka lsß mdg

fõ' ;j ÿrg;a jdhqj yqkq Èhr ;=<ska heùfï § lsß meyeh ke;s

ù wj¾K ødjKhla iEfoa'

jdhqj y÷kd.kakd l%u
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fidaähï yhsâfrdlaihsâ ^NaOH& yd yhsârlaf,daßla wï,h ^HCl& w;r m%;sl%shdj
wdY%s; ;dm úm¾hdih mÍlaIKd;aul j ks¾Kh lsÍu

m%;sls%hdjla wdY%s; j isÿjk ;dm úm¾hdih m%udKd;aulj" ks¾Kh lsÍug yels h'
fuu mÍlaIKfha mshjr yd mÍlaIKh isÿ lsÍug wod< wegjqu my; 3'25 rEmfha
oelafõ'

;kql yhsârlaf,daßla wï, ødjKhlska 50 cm3 la ms<sfh, lr .kak^idkaø
yhsârlaf,daßla wï,h 8'0 cm3 la uekf.k th 50 cm3 olajd c,h fhdÞ ;kql
lrkak&' fidaähï yhsâfrdlaihsâ fm;s 1'0 gla ksjerÈ j lsrd .kak'

yhsârlaf,daßla wï, ødjKh wegjqfï ±lafjk wdldrhg l=vd îlrhlg tla lr
wdrïNl WIaK;ajh uek igyka lr .kak' bkamiq fidaähï yhsâfrdlaihsâ fm;s
ish,a, u tl jr yhsârlaf,daßla wï, ødjKhg tla lr uka:h Ndú;fhka ñY%Kh
fyd¢ka l,;ñka jd¾;d jk Wmßu WIaK;ajh igyka lr .kak'

m%;sl%shdj wdY%s; ;dm úm¾hdih my; iólrKh weiqfrka .Kkh l< yels h'

   m } ;dm yqjudrej iïnkaO øjH ialkaOh

   c } ;dm yqjudrej iïnkaO øjHfha úYsIag ;dmOdß;dj

  θ } ñY%Kfha isÿ jQ WIAK;aj fjki ^Wmßu WIaK;ajh - wdrïNl WIaK;ajh&

th my; ±lafjk Yla;s igyfkka ksrEmKh flf¾'
;dmÞhl
m%;sls%hd

uka:h

mshk

úYd, îlrh;dm mßjdrl øjH

ñY%Kh

WIaK;ajudkh

3'25 rEmh 

l=vd îlrh

,S lene,a,

Q = mcθ

  ridhk úoHdj
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Yla;sh

m%;sls%hl

M,

Yla;sh
msg fõ'

;dmdddddjfYdaIl
m%;sls%hd

Yla;sh
wjfYdaIKh

fõ'

Yla;sh
m%;sls%hl

M,



fuu .Kkh isÿ lrkqfha fidaähï yhsâfrdlaihsâ yd yhsârlaf,daßla wï,h w;r
m%;sl%shdfõ § msgjQ uq¿ ;dm m%udKh u ødjK 50 cm3ys WIaK;ajh by< kexùug
fhdojk ,o nj Wml,amkh lrñks' .Kkh ;j ÿrg;a ir, lrkq ms‚i ødjK 50

cm3" c,h 50 cm3lg iudk fõ hehs i,lkq ,efí' túg ødjKfha úYsIag ;dm
Odß;dj c,fha úYsIag ;dm Odß;djg iudk hehs o" ñY%Kfha >k;ajh" c,fha >k;ajhg
iudk hehs o ie,lsh yels h'

c,fha úYsIag ;dm Odß;dj }      4200 J kg-1 0C-1

c,fha >k;ajh }      1 g  cm-3

mÍlaIKfha § ksÍlaIKh l< WIaK;aj fjkia ùu fi,aishia wxYl 7la f,i i,luq'

Q = mcθ

Q = 50   kg «  4200 J kg-1 0C-1  « 70C

1000

Q = 1470 J

fuys § ,efnkqfha fidaähï yhsâfrdlaihsâ  1'0 g wdY%s; j isÿjk ;dm Yla;s úm¾hdi
hs' tA wkqj fidaähï yhsâfrdlaihsâ ujq,hl ialkaOhla ̂ 40'0 g& wdYs%; ;dm úm¾hdi
.Kkh l< yels h'
fidaähï yhsâfrdlaihsâ 1 g wdYs%; ;dm Yla;s úm¾hdih =1470 J

fidaähï yhsâfrdlaihsâ 40 g wdY%s; ;dm úm¾hdih       = 1470 J x  40 g  = 58800 J

1g

fuu mÍlaIKh isÿ lsÍfï § mßirhg ;dmh ydks ùu;a" n÷kg ;dmh wjfYdaIKh
ùu;a isÿ fõ' tu ;dm m%udKh .Kkhg we;=<;a fkdùu fodaIhls' mßirhg isÿjk
;dm ydksh wju lsÍug mßjdrl øjH fh§u;a" mshkla Ndú; lsÍu;a" ;dmOdß;dj
okakd n÷kla Ndú; lsÍu;a u.ska fodaI wju jk fia" mÍCIKh isÿ l< yels h'
m%;sls%hd ñY%Kfha WIaK;ajh moaO;sh mqrd tAldldr j mej;Sug uka:hla fyda ùÿre
l+rla fyda Ndú; lrñkaa ñY%Kh fyd¢ka le,;sh hq;= h'

by; mÍlaIKfha § wm isÿ lf<a >k fidaähï yhsâfrdlaihâ ^NaOH& yd c,Sh
yhsâfrdlaf,daßla wï,h ^HCl& w;r m%;sls%hdfõ ;dm úm¾hdih uekSu hs'

HCl (aq) +   NaOH (s) NaCl(aq) + H
2
O(l)

fuu fidaähï yhsâfrdlaihsâ c,fha oshlr c,Sh fidaähï yhsâfrdlaihsâ (NaOH
(aq)

)

Ndú;fhka o by; mÍlaIKh isÿ l< yels h' kuq;a fuys § isÿjk ;dm úm¾hdih Bg
fmr ,enqKq w.hg jvd fjkia fõ'

fï wkqj tl u ridhksl m%;sls%hdjl ;dm Yla;s úm¾hdih" m%;sls%hl yd M, mj;sk
fN!;sl ;;a;aj ^>k" øj" jdhq" c,Sh& wkqj fjkia jk nj fmkS hhs'

tneúka m%;sls%hdjla wdY%s; j isÿjk ;dm úm¾hdi m%ldY lsßfï § m%;sls%hlj, yd
M,j, fN!;sl ;;a;aj ±laúh hq;= h'
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mdIdK ÔrKh yd mi ks¾udKh ùu3.11

 Lksc yd mdIdK - Minerals and Rocks

Lkschla hkq iaÓr ridhksl ixhq;shla we;s iucd;Sh ksYaÑ; cHdñ;sl yevhlska hq;a
iaMálrEmS wldnksl øjHhls' Lksc" uQ,øjH fyda ixfhda. iajrEmfhka fyda mj;S'
r;arka" ma,eákï" ß§" Èhuka;s" ñksrka wdÈh uQ,øjH iajrEmfhka mj;sk Lksc i|yd
ksoiqka lsysmhls' is,sld" le,aihsÜ ^le,aishï ldnfkaÜ& yd wemghsÜ" ixfhda.
iajrEmfhka mj;sk Lksc i|yd ksoiqka lsysmhls'
Lksc j¾. lsysmhlska iukaú; iaÓr ixhq;shla yd ksYaÑ; cHdñ;sl yevhla fkdue;s
úIucd;Sh >k ñY%Khla mdIdKhla f,i ye¢kafõ' khsia mdIdKh ^l¿.,a& ksoiqka
f,i ±laúh yels h'

 mdIdK j¾.

mDÓú lnf,a m%Odk mdIdK j¾. ;=kla y÷kd f.k we;'
1' wd.afkah mdIdK
2' wjidÈ; mdIdK
3' úmÍ; mdIdK

mDÓú wNHka;rfha isg meñfKk WKq f,daÈh
^ue.aud& isis,a ù >k ùfuka iEÿKq mdIdK
wd.afkah mdIdK kï fõ ̂ Igneous rocks &' .%ekhsÜ
fyj;a l¿.,a hkq wd.afkah mdIdK j¾.hls'
mDÓúfha § fiñka isis,a jk ue.audj,ska fuu
mdIdKh iE§ we;' fiñka isÿjk isis,a ùu úYd,
iaMálj,ska hq;a mdIdK ie§ug fya;= fõ' .%ekhsÜ
úYd, iaMálj,ska hq;a mdIKhls'

mdIdKhl we;s ixY=oaO ß§

mdIdKhl we;s ixY=oaO r;arka

ixY=oaO ldnka iaMál - Èhuka;s

is,sflaÜ Lkschla ̂ fuu Lksch iE§ we;af;a

is,slka" Tlaiscka" we¨ñkshï iy fnß,shïj,sks&

3'26 rEmh  Lksc j¾. lsysmhla

laf,darhsâ Lkschla jk wdlr ̈ Kq

ySughsÜ-whka Tlaihsâ

f*,aiamd¾

lajd¾Üia

^;srejdk&

uhsld

3'27 rEmh  wd.afkah mdIdKhla jk .%ekhsÜ

lene,a,la úYd,kh lr
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3'28 rEmh  wjidÈ; mdIdKhla jk yqkq.,a

3'29 rEmh  úmß; mdIdKhla jk lsß.rev

3'30 rEmh  úmß; mdIdKhla jk khsia .,a
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mDÓú mDIaGhg meñfKk ue.aud blaukska isis,a
ùfuka nefida,aÜ kï mdIdKh iE§ we;' tu
mdIdKh l=vd iaMálj,ska hqla; h' wd.afkah
mdIdK b;d ;o ±ä .;shlska hqla; jk w;r tAjdfha
jhsrï fyda ia;r jYfhka ;ekam;a jQ iajrEmhla
fyda ke;'

mdIdK ÔrKh ùfuka Lkscuh øjH iefoa' Ôùka
ueÍ Èrdm;a ùfuka ftkaøSh øjH iEfoa' f.dvìfï
we;s fuu Lkscuh øjH yd ftkaøSh øjH j¾IKh
lrk fldg fidaÞf.k f.dia c,dYj, m;=f,a
ia;r f,i ;ekam;a fõ' §¾> ld,hla ;siafia
by<ska msysá ia;rj, mSvkhg ,la jk my<ska
msysá wjidÈ; ia;rj,ska wjidÈ; mdIdK iEfoa'
wjidÈ; mdIdK wd.afkah mdIdK ;rï ±ä fkd
fõ' fïjd ia;r mdIdK jYfhka o ye¢kafõ'
uv.,a" jgmsvq mdIdK" frdkauv .,a" yqkq.,a
wjidÈ; mdIdK i|yd ksoiqka f,i ±laúh yels
h'

wd.afkah mdIdK yd wjidÈ; mdIdK WIaK;ajh"
mSvkh" N+ p,k wd§ ;;a;ajhkag f.dÿre ùfuka
úúO úm¾hdij,g n÷ka fõ' túg tu mdIdKj,
iajrEmh fjkia ù úmÍ; mdIdK iEfoa' khsia"
iaf,aÜ" úmÍ; mdIdK i|yd ksoiqka f,i ±laúh
yels h' yqkq.,a úmÍ; ùfuka lsß.re~ iE§ we;'
lsß.re~ úmÍ; mdIdKhls' .%ekhsÜ úmÍ; ùfuka khsia .,a iE§ we;' th o úmÍ;
mdIdKhls' YS% ,xldfõ m%isoaO khsia .,a f,i f,i lvq.kakd ., yd we;=., ye¢kaúh
yels h'

mdIdK úúO idOl uÕska ÔrKh ùfuka mi ks¾udKh fõ' fN!;sl ÔrKh yd
ridhksl ÔrKh jYfhka l%u follg mdIdK ÔrKh isÿfõ'

 fN!;sl ÔrKh

iQ¾h ;dmh" iq<Õ" c,h jeks fN!;sl idOl mdIdKj, fN!;sl ÔrKh i|yd fya;=
fõ' mdIdK iQ¾h ;dmhg ksrdjrKh ùfuka isÿjk WIaK;aj fjkiaùï mdIdK
ÔrKhg fya;= fõ' iq<Õ yd c,h iu. .idf.k tk je,s wxY= mdIdK u; .eàu;a"
c,h iuÕ p,kh jk mdIdK tlsfkl .eàu;a" mdIdK l=yr ;=< tl;= jk c,h
whsia njg m;aùu;a ksid mdIdK fN!;sl ÔrKhg ,la fõ'

mdIdK ðrKh



wd.fkah

mdIdK

ue.aud

úmß;

mdIdK

wjidÈ; mdIdK
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 ridhksl ÔrKh

mdIdK ridhksl úm¾hdihlg Ndck ù tys wvx.= ixfhda. jvd ir, ixfhda. njg
m;aùfuka ridhksl ÔrKh isÿ fõ' fuys § j¾Id c,h" Tlaiscka" wdï,sl øjH wdÈh
ÔrK ldrl f,i ls%hdlrhs' jeis c,fha we;s wdï,sl iajNdjh ksid tAjd úúO mdIdK
iuÕ m%;sls%hd lr ir, ixfhda. njg m;a fõ' jd;fha wvx.= Tlaiscka jdhqj iuÕ
we;eï Lksc m%;sls%hd lr ÔrKhg Ndck fõ' mdIdK c,h iuÕ m%;sls%hd lr ic,kh
ùu o ÔrKhg fya;= fõ'

Ôùkaf.a we;eï ls%hd by; fN!;sl yd ridhksl ÔrKh hk l%u folg u n,mdhs'
Ydl uq,a mdIdKj, me¿ï we;=<g jeãu ksid me¿u jeä ù mdIdK fldgiaj,g
lefâ' laIqøðùka mdIdK u;g ksl=;a lrk ridhk øjH ksid o mdIdK ÔrKh fõ'
mdIdK u; jefvk ,hslk o mdIdK ÔrKhg ,la lrhs' i;=kaf.a wx yd l=r wdÈh
m¾j; u; we;s,a,Su yd .eàu ksid o mdIdK f.ù hhs'

ñksid isÿlrk úúO lghq;= o mdIdK ÔrKhg fya;= fõ' fndar ±óu uÕska mdIdK
len,s lsÍu" f,damia Ndú;fhka f,dAy ksiaidrKh" úúO ridhksl l¾udka; i|yd
Lksc fhdod.ekSu ksoiqka f,i ±laúh yels h'

   mdIdK pl%h

fmdf<dj u;=msg we;s wd.afkah mdIdK ÔrKh ù ia;r f,i ;ekam;a ùfuka wjidÈ;
mdIdK iEfoa' fuu wjidÈ; mdIdK fmdf<dj ;=< § wêl WIaK;a;ajh" mSvkh" N+ p,k
wdÈhg n÷ka ùfuka úmÍ; mdIdK njg m;a fõ' úmÍ; mdIdK WKqùfuka fyda
ú,hkh ùfuka wd.afkah mdIdK" yg.kS' fuf,i wd.afkah mdIdK" wjidÈ; mdIdK
yd úmß; mdIdK pl%dldr j ixirKh fjñka mj;sk w;r fuu ls%hdj,sh mdIdKmdIdKmdIdKmdIdKmdIdK
pl%hpl%hpl%hpl%hpl%h f,i ye¢ka fõ ^3'31 rEmh&'

j¾Idj ksid

fidaod hdu

mßjykh

wjidokh
wjidÈ; mdIdK

W;alaIsma;h iy

wdl%dka;sh

fkrjqu

ue.aud

3'31 rEmh   mdIdK pl%h

wd.afkah mdIdK

úmß; mdIdK



idrdxYh

² ixfhdackh" úfhdackh" tal m%;sia:dmkh yd oaú;aj m%;sia:dmkh hkqfjka
m%;sl%shd j¾. y;rls'

² úoHq;a ridhksl fldaIj, úoHq;h ckkh jkafka ridhksl m%;sls%hd u.sks'

² úoHq;a úÉfþoHhla yryd úoHq;a Odrdjla heùfï § isÿ jk ridhksl ú>gkh
úoHq;a úÉfþokh kï fõ'

² úoHq;a úÉfþokh u`.ska ,efnk m%Odk;u m%fhdackhla kï úoHq;a
f,daydf,amkh hs'

² f,day" jd;h" c,h yd wï, iu. úúO wdldrj,ska m%;sl%shd lrhs' ils%h;dj
jeä u f,dayfha isg il%sh;dj wvq u f,dayh olajd il%sh;dj wkqms<sfj<ska wvq
jk mßÈ ilia lrk ,o fYa%Ksh" f,dayj, il%sh;d fYa%Ksh fõ'

² f,day fndfyduhla mj;skafka tajdfha ixfhda. f,i hs' ksoyia f,dayh jYfhka
mj;skafka il%sh;dj b;d u wvq r;arka" ma,eákï" is,aj¾ jeks f,day fõ'

² f,dayj, il%sh;dj wkqj tAjdfha ksiaidrK l%u úúO fõ'

² m%;sl%shlj, fN!;sl iajNdjh" idkaøKh" mSvkh" WIaK;ajh yd W;afm%arl
ridhksl m%;sl%shdjl YS>%;dj flfrys n,mdk m%Odk idOl fõ'

² hlv u, ne£u úoHq;a ridhksl l%shdjls' hlv u, ne£u md,kh lsßfï úúO
Wml%u we;'

² ;Ska; wdf,am lsÍu" .%Sia wdf,am lsÍu" .e,ajkhsia lsÍu" áka wdf,am lsÍu
hkd§ l%u u.ska hlv u, ne£fuka wdrlaId lr .kq ,efí'

² .e,ajkhsia lsÍu lef;daãh wdrlaIK l%uhls'

² ;dmh yd wdf,dalh úfudapkh lrñka øjH TlaislrKh ùu oykh hs'

² mQ¾K oykfhka jeä ;dm m%udKhla ksmofjk w;r w¾O oykfhka Bg
idfmaCI j wvq ;dm m%udKhla ksmofõ'

² ;dmh ksmojd .ekSu i|yd úúO Wÿka j¾. ksfjiaj, Ndú; fõ'

² .sks ksùu ms<sn| uyck;djg mKsúvhla §ug .sks ;%sfldaKh fhdod .efka'

² fmdgEishï mZuex.fkaÜ r;a lsÍfï § úfhdackhg ,la ù Tlaiscka jdhqj
iEfoa'

² fmdgEishï laf,daf¾Ü iaj,amhlg uex.kSia vfhdlaihsâ oud r;a lsÍfuka o
Tlaiscka jdhqj ksmojd .; yels h'

² yhsârcka fmfrdlaihsâj,g uex.kSia vfhdlaihsâ tl;= lsÍfuka o Tlaiscka
jdhqj ksmojd .; yels h'

² iskala" yhsârlaf,daßla wï,h iu. m%;sl%shd lrùfuka yhsârcka jdhqj ksmojd
.; yels h'
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wNHdi

1' i. m%Odk ridhksl m%;sl%shd j¾. i;r kï lr ta tlsfklg WodyrK ;=kla
ne.ska ,shkak'

ii. ir, fldaIfhys rEm igykla we|" fldgia kï lr" thska úoHq;a Odrdjla
,nd fok wdldrh meyeÈ,s lrkak'

 iii. fidaähï laf,darhsâ ødjKhla ldnka bf,lafg%dav fhdod úoHq;a úÉfþokh
lsÍfï § bf,lafg%dav fol wi, Tn lrk ksÍlaIK fudkjd o@

iv. tu ksÍlaIKj,g wod< ridhksl m%;sl%shdj, iólrK ,shkak'

v. hlv lene,a,l ;U wdf,am lr .ekSug iqÿiq wegjqul rEm igykla we|"
;U wdf,am jk wdldrh meyeÈ,s lrkak'

vi. my; ±lafjk f,day jd;fha r;a lsÍfï § isÿ jk m%;sl%shdj, ridhksl
iólrK ,shkak'

w& ue.akSishï wd& we¨ñkshï

we& fldm¾ b&  fidaähï

vii. my; ±lafjk f,day ;kql yhsârlaf,daßla wï,h iu. m%;sl%shd lrk wdldrh
±laùug ;=,s; iólrKh ,shkak'

w& ue.akSishï wd& iskala we& hlv

viii. my; ±lafjk f,day c,h iu. m%;sl%shd lrk wdldrh ±laùug ;=,s; iólrK
,shkak'

w& fidaähï wd& fmdgEishï

ix. ue.akSishï yqud,h iu. m%;sl%shd lrk wdldrh fmkaùug ;=,s; iólrKhla
,shkak'

² le,aishï ldnfkaÜ" yhsârlaf,daßla wï,h yd m%;sl%shd lsÍfuka ldnka
vfhdlaihsâ jdhqj ksmojd .; yels h'

² iuyr ridhksl m%;sl%shd isÿ jk úg ;dmh msg fõ' tajd ;dmodhl m%;sl%shd
fõ'

² iuyr m%;sl%shd isÿ jkafka ;dmh wjfYdaIKh ùfuks' tu m%;sl%shd
;dmdjfYdaIl m%;sl%shd fõ'

² ;dmodhl m%;sl%shd isÿ jk úg iEfok M,j, wvx.= ridhksl Yla;sh"
m%;sl%shlj, wvx.=j ;snQ ridhksl Yla;shg jvd wvq h'

² ;dmdjfYdaIl m%;sl%shd isÿ jk úg M,j, wvx.= ridhksl Yla;sh" m%;sl%shlj,
wvx.= ridhksl Yla;shg jvd jeä fõ'

² úúO Lkscj,ska mdIdK ks¾udKh ù we;' mdIdK ÔrKfhka mi iEfoa'

  ridhk úoHdj
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2' i. f,day ksiaidrKh hkqfjka woyia lrkafka l=ula o@

ii. f,day ksiaidrKfha m%Odk mshjr i|yka lrkak'

iii. fmdgEishï" fidaähï" le,aishï iy ue.akSishï hk f,day ksiaidrKh lr
.kafka flfia ±hs fláfhka úia;r lrkak'

iv. iskala" whka" f,â" fldm¾ jeks f,day ksiaidrKfha § Ndú; lrkafka
ljr l%uhla o@

v. fidaähï ksiaidrKfha § vjqka fldaIfha lef;davfha isÿ jk m%;sl%shdj;a"
wefkdavfha isÿ jk m%;sl%shdj;a ,shkak'

vi. hlv ksiaidrKfha § Odrd W!Iaulh ;=< isÿ jk m%;sl%shdj, iólrK
wkqms<sfj<ska ,shkak'

3' i. fmdgEishï f*Íihkhsâ ødjKh ìxÿ lsysmhla tl;= l< ;kql i,a*shqßla
wï,h ;=< hlv ;yvqjla o ;U ;yvqjla o .s,ajd tu ;yvq fol ndysr j
lïìhlska iïnkaO lr we;'

w& Tn fuys § lrk ksÍlaIK i|yka lrkak'

wd& hlv ;yvqj wi< § Tn lrk ksÍlaIKh myokak'

b& ;U ;yvqj wi< § isÿ jk m%;sl%shdfõ iólrKh ,shkak'

  ii. w& .e,ajkhsia lsÍu hkq l=ula o@

wd& .e,ajkhsia lsÍu hlv nÿkl u, ne§u je,elaùfï iaÓr wdrlaIK
l%uhla jkafka wehs@

b& Tn okakd .e,ajkhsia lrk ,o NdKavhl ku ,shkak'

iii. w& áka wdf,amkh hlv n`ÿkl u, ne§u je<elaùfï iaÓr wdrlaIK
l%uhla fkdjkafka wehs@

wd& áka wdf,am lr we;s NdKavhl ku i|yka lrkak'

4' i. hï øjHhla oykh ùfï § isÿ jkafka ljrla o@

ii. odyH øjH ;=kla o wodyH øjH folla o kï lrkak'

iii. oykh i|yd wjYH idOl fudkjd o@

iv. bjqï msyqï lghq;= i|yd Ndú; l< hq;af;a ly ±,a, o@ ks,a ±,a, o@ Bg
fya;=j myokak'

v. myka i|yd wjYH jkafka ks,a ±,a, o@ ly ±,a, o@ fya;=j myokak'

vi. t,a' mS' jdhq Wÿfkka ;dmh ckkh jkafka flfia ±hs myokak'

vii. .sks ;%sfldaKh we| bka woyia lrk oE meyeÈ,s lrkak'
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6' i. ldnka vfhdlaihsâ jdhqj ksmojd .; yels úúO l%u folla i|yka lrkak'

  ii. tys § isÿ jk m%;sl%shdj, ;=<s; ridhksl iólrK ,shkak'

iii. ì;a;r lgq len,s úkdlsß ;=<g ±uQ úg Tn lrk ksÍlaIKhla ,shkak'

iv. by; i|yka ksÍlaIKh we;s jk whqre myokak'

v. ldnka vfhdlaihsâ jdhqj y÷kd .; yels l%uhla ,shkak'

vi. ldnka vfhdlaihsâ jdhqfjka ,nd .kakd m%fhdack ;=kla ,shkak'

5' i. Tlaiscka jdhqj ksmojd .; yels l%uhla i|yka lrkak'

   ii. tys § isÿ jk m%;sl%shdjg wod< ;=<s; ridhksl iólrKh ,shkak'

  iii. my; ±lafjk f,day Tlaiscka iu. m%;sl%shd lrk wdldrh ±laùug ;=<s;
ridhksl iólrK ,shkak'

w& fmdgEishï wd& ue.akSishï we& we¨ñkshï

  iv. yhsârcka jdhqj ksmojd /ia lr .kakd wdldrh ±laùug kï l< rEm
igykla w¢kak'

   v. tu ksIamdokfha § isÿ jk m%;sl%shdfõ ;=<s; ridhksl iólrKh ,shkak'

  vi. yhsârcka jdhqj y÷kd .kafka flfia o@

 vii. yhsârcka jdhqj oykh ùfï § isÿ jk m%;sl%shdfõ ;=<s; ridhksl iólrKh
,shkak'

7' i. ;dmodhl m%;sl%shd hkq fudkjd ±hs meyeÈ,s lrkak'

ii. Tn okakd ;dmodhl m%;sl%shd folla i|yka lrkak'

iii. H
2
(g) + Cl

2
(g) = 2HCl(g); ∆H = -185 kJ

w& by; i|yka iólrKfhka Tn ±k .kakd f;dr;=re folla i|yka
lrkak'

wd& yhsârcka jdhq wKq ujq, 0'5la laf,daÍka jdhq wKq ujq, 0'5la iu.
m%;sl%shd lrk úg fldmuK ;dm Yla;s m%udKhla msg lrkafka o@

iv. ;dmdjfYdaIl m%;sl%shd hkq fudkjd ±hs meyeÈ,s lrkak'

v. Tn okakd ;dmdjfYdaIl m%;sl%shd folla ,shkak'

vi. ;dmdjfYdaIl m%;sl%shd isÿ jk úg m%;sl%shlj,g jvd M,j, wvx.= ridhksl
Yla;sh jeä fõ o@ wvq fõ o@ myokak'

 vii. ;dmodhl m%;sl%shd isÿ jk úg m%;sl%shlj,g jvd M,j, wvx.= ridhksl
Yla;sh jeä fõ o@ wvq fõ o@ myokak'

8' i. w& wd.afkah mdIdK hkq fudkjd ±hs myokak'

wd& .%ekhsÜ hkq wd.afkah mdIdK j¾.hls' tys wvx.= ix>gl fudkjd o@

  ridhk úoHdj
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ii. w& wjidÈ; mdIdK hkq fudkjd o@

wd& Tn okakd wjidÈ; mdIdK folla o kï lrkak'

iii. w& úmÍ; mdIdK hkq fudkjd o@

wd& Tn okakd úmÍ; mdIdK folla kï lrkak'

iv. w& tal uQ,øjHuh Lksc ;=kla kï lrkak'

wd& ixfhda.uh Lksc folla kï lrkak'

v. mdIdK ÔrKh jk fN!;sl l%u ;=kla ,shkak'

 vi. mdIdK ÔrKh jk ridhksl l%u folla i|yka lrkak'

vii. khsia mdIdK iEfokafka flfia o@

9' i. my; ±lafjk ixfhda.j, iQ;% ,shkak'

le,aishï ldnfkaÜ we¨ñkshï Tlaihsâ

ue.akSishï i,af*aÜ fmdgEishï khsÜf¾Ü

fmdgEishï mZuex.fkaÜ whka^II& laf,darhsâ

fidaähï Tlaihsâ fidaähï i,af*aÜ

ue.akSishï yhsâfrdlaihsâ fidaähï ldnfkaÜ

ii. my; ±lafjk m%;sl%shdj, ;=<s; ridhksl iólrK ,shkak'

w& fidaähï jd;fha ±ùu'

wd& fmdgEishï mZuex.fkaÜ r;a lsÍfï § úfhdackh ùu'

we& le,aishï ldnfkaÜ r;a lsÍfï § úfhdackh ùu'

b& iskala lene,a,la fldm¾ i,af*aÜ ødjKhlg ±óu'

B& fíßhï laf,darhsâ ødjKhlg i,a*shqßla wï,h tl;= lsÍu'

iii. tÈfkod Ôú;fha § wmg yuq jk ;dmodhl m%;sl%shd folla i|yka lrkak'

iv. w& ridhksl m%;sl%shdjl YS>%;dj flfrys n,mdk m%Odk idOl fudkjd o@

wd& ffcj W;afm%arl hkq fudkjd o@ ksoiqka folla olajkak'
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