
126 fkdñ,fha fnod §u i|yd h'

uQ,øjH yd ir, ixfhda.
iuyrl .=K yd Ndú;

fuu mdvu yeoEÍfuka miq j Tng"

♦ f,day" wf,day" f,daydf,day yd WÉp jdhqj, ,dlaI‚ l .=K
úuid ne,Su"

♦ f,day" wf,day" f,daydf,day yd WÉp jdhqj, Ndú; wjia:d
wkdjrKh lr.ekSu"

♦ wï," Niau yd ,jK hk øjHj, ,dlaIKsl .=K úuid ne,Su"

♦ wï," Niau yd ,jK lsysmhl Ndú; wjia:d 

wjYH ksmqK;d ,nd.ekSug yels jkq we;'

3

ms<sn|j wkafõYkh lsÍug" 
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f,dya  (metals)

±kg y÷kdf.k we;s uQ,øjH w;ßka wiQjlg jeä ixLHdjla f,day fõ'
fïjd iajNdjfha ksoyia ̂ksi.& f,dayh f,i fuka u f,dayj, ixfhda. f,i 
o mj;S' rka" ß§ jeks f,day ksoyia f,dayh f,i iajNdjfha yuq jk w;r hlv" 
we¨ ñkshï" ue.akSishï" fidAähï jeks fndfyda f,day we;af;a tu f,dayj, 

f,dayj, fN!;sl .=K
wdfõ‚ l f,dya l Èika hla ;îs u o ̂metallic lustre & .eàfï § /õ fok y~la

kexùu o" idudkH WIaK;ajfha § >k wjia:dfõ mej;Su o ^uZlß - riÈh
f,dayhla jqj o øjhls& ;=kS ;yvq njg ;e<sh yels nj o ̂wdykH;dj - malleability)
lïìhla fia weÈh yels nj o ̂;kH;dj - ductility& fyd| ;dm yd úoHq;a ikakdhl
ùu o fndfyda úg by< >k;ajhla yd øjdxlhla ;sîu o f,dayj, fN!;sl  .=K

f,dayj, ridhksl .=K
fmdÿfõ .;a l< f,day fndfyduhlg Ok whk fyj;a legdhk iE§fï

yelshdjla we;' fndfyda f,day" Tlaiscka iuÕ ixfhdackh ù Ndiañl Tlaihsv
idohs' tu Tlaihsv c,fha Èh ùfuka Ndiañl ødjK iEfoa'

3'1 rEmh - wdj¾;;s d j.j=

3'1 f,day" wf,day" f,daydf,day yd WÉp jdhq

ñys u; Ôj;a jk ieu Ôúhl= fuka u wÔù ish¨  foa o uQ,øjH tllska fyda
lsysmhlska iE§ we;s nj Tn bf.k we;' tu uQ,øjH ;j ÿrg;a j¾. l< yels l%u
úuid ne¨ j fyd;a f,day uQ,øjH" wf,day uQ,øjH" f,day .=K fuka u wf,day

.=K o we;s uQ,øjH wd§ jYfhka ±laúh
yels fõ' ±kg y÷kdf.k we;s uQ,øjH
tAjdfha .=K wkqj úoHd;aul mokula
iys; j j¾. lr we;s l%uhla f,i
wdj¾;s;d j.=j ye¢kaúh yels h ̂3'1
rEmh&' wdj¾;s;d j.=fõ ;=ka jk
ldKavfha fndafrdka isg y;a jeks
ldKavfha weiagàka olajd msh.eg
fm<la fuka we| we;s rgdj y`ÿkd.kka '
tys jï mi ks,amdáka olajd we;s
fldgqj, ±lafjk uQ,øjH ish,a, u
f,day fõ' ol=Kq mi ;eô,s mdáka we|

we;s fldgqj, ±lafjk uQ,øjH wf,day fõ' msh.eg fm< wjg ,d fld< mdáka
olja d we;s u,Q øjHj,g f,dya  yd wf,dya j,g w;rueÈ .K=   we;' tjA d f,dya df,dya
f,i kï lr we;' wg jeks ldKavhg wh;a uQ,øjH fjk;a uQ,øjHj,g jvd
iqúfYaIS .=K olajk fyhska tAjd WÉp jdhq ̂ noble gases & kñka y÷kajd we;'

2Ca(s) + O
2
(g)     2CaO (s)

CaO (s)  + H
2
O (l)    Ca(OH) 

2
(aq)

 fõ'

f,dya
f,dya df,dya

WÉp jdhq
wf,dya

H

ixfhda. jYfhks'
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f,day uQ,øjH lsysmhla

fidäa hï (sodium)

fidaähï f,dayfha ridhksl .=K
•   fidaähï f,dayh Tlaiscka flfrys n,j;a m%;sls%hdYS,S;ajhla olajhs' jd;fha  
   Tlaiscka jdhqj iu. YS>%fhka m%;sl%shd lr f,dayfha Tlaihsvh idohs'we;s 

4 Na(s) + O
2
(g)     2Na

2
O(s)

fufia iEfok fidaähï Tlaihsâ jd;fha we;s c, jdIam iuÕ m%;sl%shd
ù fidaähï yhsâfrdlaihsâ njg yefrk w;r th jd;fha we;s ldnka vfhdlaihsâ
jdhqj iuÕ ;jÿrg;a m%;sl%shd lr fidaähï ldnfkaÜ njg o m;a fõ'

Na
2
O(s) + H

2
O(l)     2NaOH(aq)

2 NaOH(aq) + CO
2

(g)      Na
2
CO

3
 (s) + H

2
O(l)

•   fidaähï isis,a c,h iuÕ YS>%fhka m%;sl%shd lr fidaähï yhsâfrdlaihsâ
yd yhsârcka jdhqj idohs'

   2 Na(s) 
 
+ 2H

2
O(l) 

 
    2NaOH(aq) + H

2 (g)
•  fidaähï ;kql wï, iuÕ m%pKav f,i m%;sl%shd lr f,dayfha ,jKh yd
  yhsârcka jdhqj idohs ̂ fuh fnfyúka wk;=reÞhl m%;sl%shdjla ksid w;ayÞ
  ne,Sï fkdlrkak&'

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

fidaähï f,dayfha Ndú; wjiAAa:d
rka ß§ kis ia drKhg wjYH fidäa hï ihkhâs  kms oùug o ldnkls  ridhk

úoHdfõ § Tlaisydrlhla f,i .kakd fidaähï ixrih iE§ug o Ndú; fõ'
ghsfÜkshï" i¾fldakshï jeks f,dayj, ixfhda.j,ska f,dayh fjkalr .ekSfï
§ o l,siï frÈ ^fvksï& j¾K .ekaùug fhdÞ .kakd bkaäf.da idhï j¾.
ksmoùug o úgñka iS jeks T!IO ksmoùug yd fidaähï jdIam ,dïmqj,g o
fidaähï fhdÞ .efka'

3'2 rEmh - fidaähï f,dayh
mys hs lks a lmk wdldrh

f,day uQ,øjH w;ßka fidaähï fnfyúka
m%;sl%shdYS,s f,dayhls' jd;h fuka u c,h iuÕ
Y>S f% hka m;% ls hs% d lrh's  tneúka fidäa hï f,dya h
jd;hg újD; j ;nd .; fkd yels h' fidaähï
.nvd lr we;af;a N+ñf;,a jeks mer*ska f;,a
j¾. ;<=  h' jd;h iuÕ olja k wêl m;% ls hs% dY,S S
nj ksid u fuu f,dayh u;=msg ks;r u u,sk ù
mj;S' f,dayuh Èiakh olakg ke;' fjk;a
f,dayj,g idfmalaI j fidaähï uDÿ f,dayhls'
msyshlska b;d myiqfjka lemsh yels fõ' lemQ
mDIGa fha È,fs ik ß§jka f,dya uh Èika h uekúka
±l.; yels h' fidaaähï mrudKq myka ±,a,g

§ma;su;a ly meyehla ,nd fohs' fidaähïj, >k;ajh c,fha >k;ajhg jvd wvq
h' tkï 975 kg m 3 ls' c,hg jvd >k;ajh wvq ksid fidaähï f,dayh c,h u;
md fõ' by< ;dm yd úoHq;a ikakdhl .=K fmkajhs'  

-
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ue.akSishï ̂magnesium &

ue.akSishï 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' >k;ajh 1740 kg  m
-3

ls' øjdxlh 650  
0
C jk w;r ;dmdxlh 1100

0
C fõ' jd;hg újD; j we;s úg

blaukska u,sk jk ksid ÈiAkh ±lsh fkd yels h' tfy;a je,s lvÞishlska
ueo.;a úg Èiakh ±l.; yels fõ' by, ;dm yd úohq;a ikakdhl .=K fmkajhs' 

ue.akSishï f,dayfha Ndú; wjia:d

ñY% f,dya  kms oùug ue.ka iS hs ï f,dya h
fhdÞ .efka' ue.akSishï iy we¨ ñkshï" ñY%
lsÍfuka ue.afka,shï kï Yla;su;a" ieye,a¨
úLdokhg Tfrd;;a = fok ñY% f,dya hla kms ojkq
,efí' th .=jka hdkd" jdyk fldgia  wdÈh

 ;ekSfï § Ndú; fõ' fmdfydr ksmoùug 
o ue.akSishï laISrh (milk of  magnesia) jeks T!IO
ksmoùug o" .sksfl<s l¾udka;fha  o" úLdokh§
je<elùa ug lemfjk f,dya hla f,i o ue.ka iS hs ï
f,dayh Ndú; fõ' 3'4 rEmh - ue.akSishï laISrh

•  ue.akSishï ;kql wï, iuÕ YS>%fhka m%;sl%shd lr wod< ue.akSishï ,jKh
yd yhsârcka jdhqj idohs'

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

2
(g)

;dmh

yuq d,h

3'3 rEmh - ue.akSishï yqud,h iuÕ m%;sl%shdj

l%shdldrlu  3'1
♦   ue.akSishï f,dayh .sks.kakd f;la r;a lr
rEmfha olajd we;s mßÈ yqud,h yd .eàug
i,iajkak' ue.akSishï yqud,h ;=< §ma;su;a j

±fjk wdldrh ksÍCIKh lrkak'

ue.akSishï
máh

ridhksl .=K

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

2 Mg(s)+ O
2
(g)       2 MgO(s)

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

  m%;sls%hdjla olajhs'

Mg(s)+ H
2
O(g)       MgO(s) + H

2
(g)

ue.akSishï yqud,h ;=< ;Èka r;al< úg ue.akSishï Tlaihsâ yd yhsârcka  
  jdhqj iEfohs'

Mg(s)+ 2H
2
 O(l)       Mg(OH)  (aq) + H

2
(g)

2
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whka  (iron)

idudkH jHjydrfha § hlv kñka ye¢kafõ' iq,n j Ndú; jk ;rula l%shdYS,S
f,dayhls' ixY=oaO whka uDÿ h' wú wdhqO fyda fjk;a fuj,ï iE§ug ixY=oaO
whka iqÿiq ke;' tfy;a ixY=oaO whkaj,g iuyr uQ,øjH tl;= lsÍfuka jvd
iúu;a ñY% f,day idÞ .; yels fõ' whkaj,g ldnka 1'5] muK tl;= lsÍfuka
jdfka (steel) idÞ.kakd w;r whkaj,g 12] isg 18] olajd fl%dañhï o 8] ksl,a o ñY%
lsÍfuka u, fkdnef|k jdfka (stainless  steel) idod .kq ,efí' whka f,dayfha
iqúfYaIs .=Khla jkqfha pqïnl flfrys olajk wdl¾IKh hs' fidaähï jeks
f,day iu. ii|k úg whkaj, >k;ajh jeä h (7900 kg m-3 ). whkaj, øjdxlh

o idfmalaI j by< h ̂ 1525 0 C&'

whka f,dayfha ridhksl .=K

•  jd;hg újD; j we;s úg jd;fha we;s Tlaiscka jdhqj yd f;;ukh iu. whka
  f,dayh m%;sl%shd lr r;= ÿUqre meye;s whka Tlaihsv ;Ügqjla f,dayfha u;=msg
  iEfoa' fuh hlv u, ne§u hkqfjka ye¢kafõ' hlv u, hkq ic, whka
  Tlaihsvh hs'

4Fe(s) +3H
2
O(g) + 3O

2
(g)     2Fe O .

2 3 3H
2
O(s)

•   whka fl¢ jd;fha r;a l< úg myiqfjka ±ù whka Tlaihsâ iEfoa'

4Fe(s) + 3O2
(g)     2Fe O

2 3
(s)

•   rla; ;ma; whka fl¢ fyda l=vq u;ska yqud,h hejQ úg fmfrdafida fmßla
    Tlaihsâ yd yhsârcka jdhqj iEfoa' fuh m%;sj¾;H m%;sl%shdjls'

3 Fe(s) + 4 H
2
O(g)       Fe O

3 4 
(s) + 4 H

2 
(g)

•   ;kql wï, iu`. whka m%;sl%shd lr wÞ< wï,fha ,jKh yd yhsârcka jdhqj

   ksmojhs'

Fe (s) + 2HCl(aq)      FeCl
2
(aq) + H

2 
(g)

whka f,dayfha Ndú; wjia:d

jdfka jeks ñY%f,day ksmoùug o pqïnl ;ekSug o fldkal%SÜj, iúu;a
nj jeä lSÍug o" md,ï" f.dvke`.s,s" jy<" hka;% iQ;% wdÈh ;ekSug o hlv
f,dayh Ndú; fõ' fï yer hlv weK" lïì ±,a" lgq lïì wdÈh ksIamdokfha §
o whka wvx.= T!IO iE§fï § o fhdÞ .efka' wdjqo" íf,aâ" ye¢ .Eremamq wdÈh
;ekSug" jdfka msys iE§ug o u, fkdn¢k jdfka Ndú; fõ'

mejreu 1
Tn ksfjfia Ndú; jk f,day NdKav w;ßka ixY=oaO whka fyda

whkaj, ñY% f,dayj,ska fyda idÞ we;s NdKav ,ehsia;=jla ms<sfh, lrkak'
tla tla NdKavh ;ekSu i|yd whka fyda whkaj, ñY% f,day fyda fhdÞ .ekSfï
we;s jdis wjdis úuid n,kak'
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wf,day (non - metals )

wf,dayj, ridhksl .=K

•   wf,day iDK whk ̂ wekdhk& idohs'
•  wf,day Tlaiscka iuÕ idok fndfyda Tlaihsv wdï,sl fõ' fïjd fndfyda 
   wjia:dfõ mj;S' c,fha myiqfjka  Èh ù wï, idohs'úg jdhq 

C (s) + O
2 
(g)      CO  

2
(g)

H
2 
O (l) + CO  

2
(g)      H

2 
CO

3  
(aq) ^ldfndksla wï,h&

wf,day uQ,øjH iuyrla

khsÜrcka    (nitrogen)

jdhq f.da,fha ksoyia jdhqjla f,i mj;S' jd;fha mßudfjka 78'1]la muK
khsÜrcka jdhqj we;' i;a;aj yd Ydl fm%daàkaj, ix>glhla f,i khsÜrcka uQ,
øjHh wvx.= h' mfiys mdxY= jd;fha ix>glhla f,i o yshquia jeks ldnksl
øjHj, o khsÜf¾g" khsÜrhsg wefudakshï ixfhda. wdosfha o ix>gl uQ,øjhhlaa 
f,i khsÜrcka mj;S'

j¾Khla fyda .kaOhla fyda ke;' oyk wfmdaIl jdhqjls' jd;hg jvd
u|la ieye,a¨  h' c,fha iq¨  jYfhka Èh fõ' øjdxlh -  195'7 0C ls'

ridhksl .=K
•  m%;sl%sh;dj b;d wvq jdhqjls  tfy;a by< WIaK;ajj, § khsÜrcka jdhqj  '
  wf,day iuÕ fuka u ue.akSishï" Tlaiscka" yhsârcka" ldnka" is,slka jeks 
  lrhs'we¨ ñkshï jeks f,day uQ,øjH iuÕ o m%;sl%shd 

 khsÜrcka iy Tlaiscka jdhq wjia:dfõ we;s wf,day 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 ñksrka wf,dayhla jqj o fyd| úoHq;a
 ikakdhlhls' wf,dayj, >k;ajh idfmalaI j wvq h' tfia jqj o Èhuka;sj,
 >k;ajh jeä h'

3'5 rEmh - wf,day uQ, øjH lsysmhla

wf,d ayj, fndfyd a úg f,d ayj,g
m;% ús reoOa  jQ .K=  we;'  kos yia f,i mj;ks
wf,dya  fuka u fjk;a øjH iuÕ ixfhd.a
f,i mj;sk wf,day o we;' idudkH
WIaK;ajfha § >k wjia:dfõ mj;sk
wf,day fuka u øj yd jdhq wjia:dfõ
mj;sk wf,day o we;' ldnka" i,a*¾"
fmdiamria" whãka >k wjia:dfõ mj;S'
fnd% óa ka idudkH WIKa ;ja fha § mj;ks fa ka
øj wjia:dfõ h' laf,daÍka" *a¨ fjdÍka"
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i,*a ¾ (sulphur) idudkH jHjydrfha f.kao.ï kñka 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|k iq¨ " 

o wiaaMál^3'6 rEmh& iqÿ meye;s l=vq jeks 
 iajrEmfhka o mj;S' iajNdjfha ksoyia uQ,øjHh
 f,i fuka u i,af*ag " i,a*hsv jeks ixfhda.

 f,i o yuqfõ' Ôùkaf.a foay ;=< we;s iuyr
weuhsfkda wï,j, ix>gl uQ,øjHhlss' meyeÈ,s
f,i wf,day .=K olajhs' wdfõ‚ l rihla fyda
.kOa hla fyda ke;' úoH;q a li= kka dhlhl's  c,fha

wødjH h' ldnksl ødjlj, iq¿ jYfhka o ldnka vhsi,a*hsâ Èhrfha b;d
fyd`oska o Èh fõ'  øjdxlh 113 0 C ls'

3'6 rEmh - iMa álrEmS i,*a ¾ len,s

N
2
(g) + O

2 
(g)

 
      2NO(g)

2 NO (g) + O
2
 (g)     2 NO

2
(g)

•  khsÜrcka jdhqj yhsârcka iuÕ úfYaIs; ;;a;aj hgf;a § m%;sl%shd lr 

N
2
(g)+3H

2   
(g)      2NH

3
(g)

ld¾ñl jYfhka wefudakshd jdhqj ksmojkq ,nkafka fuu l%ufhks' fufia
idÞ.;a wefudakshd jdhqj wefudakshd fmdfydr ksmoùu yd mqmqrk øjH ksmoùu

•  khsÜrcka jdhqj ue.akSishï jeks f,day iuÕ m%;sl%shd ù f,dayfha khsÜrhsvh
   idohs'

khsÜrcka jdhqfõ Ndú; wjia:d

ld¾ñl j ksmojd .efka' ld¾ñl jYfhka wefudakshd ksmoùug o ridhksl 

fmdfydr ksmoùug yd fjk;a khsÜrcka ixfhda. ksmoùug o khsÜrcka Ndú;  
fõ' wl%sh jdhqjla ksid úÿ,s ,dïmq " WIaK;ajudk wdÈh msrùug o th fhdÞ.efka' 
bf,lafg%dksl Wmdx. iE§fï § khsÜrcka jdhq mßirhla Ndú; flf¾' iuyr 
øjH .nvd lsÍfï§ wdjrK jdhqjla ^ blanketing gas & f,i Ndú; fõ' lsßmsá 
melÜj, weisÍfï § tAjd ;=< wvx.= lr we;af;a khsÜrcka jdhqj h' øj khsÜrcka

m%n, úoHq;a pdmhla w;ßka jd;h hejQ úg jd;fha we;s Tlaiscka iuÕ
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'

3 Mg (s)+ N
2
(g)       Mg

3
 N

2
(s)

i`oyd wuqøjHhla f,i Ndú; flf¾'

idudkH jd;h øjlr Nd.sl wdijkhg ,lalsÍfuka khsÜrcka jdhqj 

wefudakshd jdhqj idohs'

isis,kldrlhla f,i o Ndú; fõ'

^

o s, sfik" ly meye;s iaMál iajrEmfhka 
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ridhksl .=K
•   i,a*¾ ks,a ±,a,la iys; j jd;fha ±ù
   i,a*¾ vfhdlaihsâ jdhqj idohs'

S(s) + O
2 
(g)     SO

2
 (g)

•   fndfyda f,day i,a*¾ iuÕ r;a l< úg
   f,dayfha i,a*hsvh iEfohs'

Fe (s) + S (s)      FeS(s)

i,a*¾j, Ndú; wjia:d'

i,a*shqßla wï,h ksmoùug o" rn¾ j,alkhsia lsÍug o le,aishï yd
ue.akSishï i,a*hsg iE§ug o ̂fïjd ,S m,am úrxckh i|yd Ndú; fõ& 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' jhska yd îr ksmoùfï 
§ o" È,Sr kdYlhla f,i o T!IO j¾. ksmoùug o i,a*¾ fhdod .efka'

ldnka (carbon)

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 ldnka wvx.=
h'  ldnka o nyqrEmS;dj (allotropy) olajk uQ,øjHhls' ldnkaj, iaMál wdldr
(crystalline) fuka u wiMa álrEmS (amorphous) wdldr o we;'

iaMálrEmS ldnka ( Èhuka;s" ñksrka
wiaMálrEmS ldnka ( wÕ=re" ,dïmq ±,s" .,a wÕ=re

ldnkja , fN!;ls  ,lIa K tA tA ldnka ija rEmh wkjq  fjkia fõ' Èhuk;a s
yer wfkl;= a ldnka ija rEm l¿ meye;hs ' >k wji:a dfõ mj;'S  >k;ja h idfmla Ia
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 oshuka;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;'

ridhksl .=K
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'

•  wÕr= e ;Èka r;a lr Êj,kh l< úg Tlia cs ka iuÕ m;% ls hs% d ù ldnka vfhdlia hâs
  jdhqj idohs'

C(s) + O
2
(g)     CO

2
(g)

• by< WIaK;ajfha § ldnka" le,aishï Tlaihsâ iuÕ m%;sl%shd lr le,aishï 

2CaO(s) + 5C(s)     2CaC
2
(s) + CO

2
(g)

l%shdldrlu 3'2
i,a*¾ lene,a,la w`vqjlska f.k
±,a,la fj;g <x lrkak' i,a*¾
ks,amdg ±,a,la iys; j oefjk
wdldrh;a " iÿq  mdg ÿudrhla f,i
i,a*¾ vfhdlaihsâ jdhqj msgjk
wdldrh;a ksÍCIKh lrkak'

ldnhsâ idohs'
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ldnkaj, Ndú; wjia:d

ldnkja , nyrq EmS ija rEm úúOdldrfhka mf% hdca khg .efka  ldnkja , mf% hdca k '
iuyrla my; j.f= jys olja d we;'

laf,daÍka (chlorine)

idudkH WIAK;ajfha § jdhq wjia:dfõ mj;S' fld< meyehg yqre ,d ly meye;s 

jdhqjls' wdfõ‚ l lgql .|la we;' jd;hg jvd nßka jeä jdhqjls' c,fha 
0  0;rulaa Èh fõ' øjdxlh - 101 ls' ;dmdxlh - 34'5 C fõ'C

ridhksl .=K
laf,daÍka by< m%;sl%shdYS,S njla fmkajhs' fndfyda f,day fuka u wf,day iu`.
o m%;sl%shd lrhs'

•  laf,daÍka jdhqj yhsârcka flfrys n,j;a m%;sls%hdYS,S;ajhla olajhs' yhsârcka
 yd laf,daÍka jdhq ñY%Khla iQ¾hdf,dalfha § iafMdagkhla iys; j m%;sl%shd lr
yhsârcka laf,darhsâ idohs'

H
2
(g) + Cl

2
(g)        2HCl

 
(g)

•  laf,daÍka jdhqj c,fha myiqfjka Èh fõ' tys § c,h iuÕ m%;sl%shd lr
yhsâfrdlaf,daßla yd yhsfmdlaf,daria wï, ñY%Khla iEfoa' fuu wia:dhs
yhsfmdlaf,daria wï,h úfhdackh ù mrudKql Tlaiscka iEfoa' fuu mrudKql
Tlia cs kja ,g úrxck yelhs dj we;'  j¾Kj;a f;;a u,la lfa ,dÍa ka jdhq irdjlg
±uQ úg tu uf,ys j¾Kh úrxckh ù wj¾K jk wdldrh Tng w;ayÞ ne,sh yels
h' fuys § isÿ jk m%;sl%shdj my; i|yka mßÈ fõ'

 ldnka iajrEmh m%fhdack
  wiaMál ldnka • l¿mdg ;Ska; j¾. ksmoùug

• rn¾ j,alkhsia lsÍug
 .,a wÕ=re •  bkaOkhla f,i
 ñksrka •  mekai,a ksIamdokhg

•  úÿ,s fldaIj, bf,lafg%dav
   iE§ug yd iafkaylhla f,i

 Èhuka;s •  wdNrK iE§ug o ue‚ la lemSug
yd ùÿre lemSug o  hka;%iQ;%j,
yd ;rdÈ wdÈfha f.ù hk ;ekaj,g fhdÞ .kS'

 wÕ=re •  jdhq wjfYdaIKhg" c,h msßisÿ lsÍug
 ldnka ;ka;= •  wNHjldYhdkdj, fldgia" wNHjldY we÷ï"

ñihs, wdÈh ksIamdokfha § fhdÞ.efka' fïjd
>¾IKh ksid we;s jk wêl ;dmhg Tfrd;a;= fohs'

 3'7 rEmh - ldnka
;k;a =
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       Cl
2
(g) + H

2
O(l)        HCl(aq) + HOCl(aq)

laf,daÍkaj, Ndú; wjia:d
úrxck ldrlhla f,i  Ydl øjH" yK" kQ,a" lvÞis" m,am" frÈ hkdÈh

úrxckh lsÍug o úrxck l=vq iE§ug o îug .kakd c,h yd kdk ;gdlj,
c,h ÔjdKqyrKhg o r;%x f,day ksiaidrKfha § o yhsâfrdlaf,daßla 
wï,h" ldnka fgg%dlaf,darhsâ yd  PVC jeks ldnksl nyqwjhjl ksmoùfï 

f,dya df,dya  (metalloids)
f,dayuh .=K yd wf,dayuh .=Kj,g w;rueÈ .=K olajk uQ,øjH

f,daydf,day fõ' fndafrdaka" is,slka" cZfïkshï" wdiksla" wekaáuks jeks uQ,øjH
fuu ldKavhg  wh;a h' fïjd fhdaO wKql jHqy we;s ixfhda. idohs' idudkH
WIaK;ajfha § >k wjia:dfõ mj;S' øjdxl" ;dmdxl idfmalaI j by< h' wvq
úoHq;a ikakdhl;djla olajhs' tfy;a WIAK;ajh jeä lsÍfuka fyda fjk;a
wmøjH iq¿ jYfhka tl;= lsÍfuka fyda tAjdfha úoHq;a ikakdhl;dj jeä
lr.; yels fõ'

f,dya df,dya  iuyrla

i,s ls ka (silicon)

mDÓú lfndf,ys Tlaiscka yerekqq úg jeä 
jYfhka u olakg we;s uQ,øjHh is,slkah' 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 

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

cZfïkhs ï  (germanium)
idudkH WIaK;ajfha § >k wjia:dfõ mj;S' w¿jka iqÿ meye;s h' ìf|k

iq¨  ̂Nx.=r& fõ' fndfyda .;s ,laIKj,ska is,slkaj,g iudk h' w¾O ikakdhl
øjHhls' øjdxlh 2830 0C ls' c¾fïkshï g%dkaisiag¾ iE§fï § fhdÞ.efka'

3'8 rEmh - is,slka l+rla yd
fm;s

3'9 rEmh - is,sld fc, weiqreïj,
§ Ndú; jk wjia:djla

is,slkaj, Ndú; wjia:d

gd% kia is ga ¾ " vfhdva  " ix.Dy;s  mßm:
jeks bf,lfa gd% ka ls  Wmdx. iE§fï § o ùÿre"
f.ìï fmd,sIa j¾." c,frdaOl øjH iEÈfï
§ o fhdÞ.efka' fndfyda ue‚ la j¾. is,slka
ixfhda. fõ' is,sld fc, ^silica gel & o
is,slka ixfhda.hls' wKaùlaI" ÿf¾laI wd§
WmlrK weiÍs fï § f;;ukh bj;a lÍs ug
fuh Ndú; flf¾ ̂ 3'9 rEmh&'

HOCl(aq)       HCl(aq) + 'O'(g)
j¾Kj;a øjHh + mrudKql Tlaiscka ̂ O&     wj¾K øjHh

 § o Ndú;hg .efka'
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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
lrh's  wiMa álrEmS fndfa rdka a b;d by< WIKa ;ja j, §  Tlia cs k"a  khÜs rck"a  khÜs ßla
 wï,h" idkaø i,a*shqßla wï,h" ldnka" i,a*¾ jeks øjH iuÕ m%;sl%shd lr  
wkqrEm ixfhda. idohs'

Ndú; wjia:d
fndaßla wï,h f,i T!IO jYfhka o p¾u wdf,amk hkdÈh iE§ug o iuyr
ùÿre j¾. iE§fï § yd ueá NdKav .af,aia lsÍfï § o f,day mEiaiSfï § o w¾O
ikakdhl iE§fï § ud;%Kh i|yd o fhdÞ.kq ,efí'

WÉp jdhq  (noble gases)

y,S hs ï (helium)

iQ¾hhdf.a wjg ia;rj, yS,shï jdhqj we;' tu jdhqjg yS,shï hk ku ,eî
we;af;a o .%Sl niska iQ¾hhdg lshk zHeliosZ weiqßks' mDÒú jdhqf.da,fha yS,shï
we;fa ;a 0'0005] ;rï jQ i¿q  mu% dKhl's   j¾Khla fyda .kOa hla fkdue;s úI ry;s
jdhqjls'  ;dmdxlh - 268'7 0 C  la jk w;r øjdxlh - 272 0 C la fõ' ieye,a¨  jdhqjla 

ùu;a" .sks fkd.kakd jdhqjla ùu;a ksid .=jka ne¨ ka msrùug fhdÞ .efka' j¾Kj;a 
wdf,dla  ,nd .ekuS  i|yd m;% §s m;a  mykja , fhdÞ we;'

ksfhdka (neon)
j¾Khla fyda .kaOhla fyda ke;s úI rys; jdhqjls' øjdxlh -248'7 0C jk w;r

;dmdxlh -245'9 0C fõ' mDÒú jdhq f.da,fha 0'00123]la muK ksfhdaka jdhqj
we;' ix× mykaj, r;= j¾Kh ,nd .ekSug ksfhdka Ndú; fõ'

wd.ka   (argon)
mDÓú jdhq f.da,fha wd.ka jdhqj 0'93 ] laa we;' wd.ka jdhqfõ ;dmdxlh - 186 0 

ls' idudkHfhka wl%sh uQ,øjHhla jqj o wd.kaj, yhsâf¾g ms<sn| j jd¾;d 
fjhs' úÿ,s nqnq¿ msrùug o f,day ksiaidrK l%shdj,sfha § wdjrK jdhqjla f,i o
 (blanketing gas) Ndú; fõ'

C

wdj¾;s;d j.=fjys wg jeks ldKavhg wh;a"   yS,shï" ksfhdka" wd.kaa" 
 l%smagka" we;'fifkdaka yd f¾fvdka hk jdhq WÉp jdhq f,i y÷kajd  

 ud;% f,i mj;sk ksid úr, jdhq f,i o" fjk;a 
  uQ,øjH iu. m%;sl%shd lrk njla uq, § yÿkdf.k fkd ;snQ ksid ksIal%sh 

jdhq f,i o yÿkajd ;sì‚ ' miq ld,Sk j fifkdaka" l%smagka" f¾fvdka jeks 

fkd jk nj meyeÈ,s úh' jd;fha w,am ud;% jYfhka mj;S' WÉp jdhq 
fndfyduhla ksmojd .kq ,nkafka øj jd;fha Nd.sl wdijkfhks' fïjd 
tAlmrudKql jdhq jYfhka mj;S' fïjdfha mrudKqj,g ia:dhs bf,lafg%dak  

jdhqj, ixfhda. we;s nj y÷kd ksIals%h.ekSfuka miq tAjd ;jÿrg;a  jdhq 

úkHdihla we;'

fïjd iajNdjfha wxY=
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fïi ̈ Kq
Ieïmq úkdlßs

tÈfkÞ Ôú;fha fkdfhla
lghq;= i|yd úúO ridhksl øjH
Ndú; fõ' tAjd w;ßka wï," Niau

yd ,jK jeo.;a ;ekla .kS'

 3'10 rEmh'

3'2' wï," Niau yd ,jK

wï, (Acids)

c,Sh ødjKfha § whkSlrKh ù yhsârcka whk uqÞyßk ridhksl ixfhda.
wï, f,i ye¢kaúh yels h' wï,hl wdï,sl .=Kj,g fya;= ù we;af;a fuu +H
whkh fõ' yhâs frdlfa ,dßa la wï,h c,hS  ødjKfha § my; wdldrhg whklS rKh
fjhs'

Hcl (aq)        
+ -H (aq) + Cl  (aq)

m%n, wï, yd ÿ¾j, wï,

c,Sh ødjKfha § mQ¾K f,i whkSlrKh jk wï," m%n, wï,
^strong acids & f,i;a i¿q  jYfhka whklS rKh jk wï, ÿ¾j, wï, ̂weak acids &
f,i;a ye`oskafõ' yhsâfrdlaf,daßla wï,h" i,a*shqßla wï,h" khsÜßla wï,h 
m%n, wï, lsysmhla jk w;r weisála wï,h" ldfndksla wï,h" fmdiafmdßla 
wï,h ÿn, wï,j,g ksoiqka h'

úoHd.dr .nvdj, we;s fndfyduhla wï, idkaø wï, (concentrated acids)
fõ' idkaø wï,hla c,fhka ;kql lsÍfuka ;kql wï,hla ms<sfh, lr.; yels h' 

wï,j, fN!;sl .=K 
wï,j,g wdfõ‚ l jQ weUq,a rihla we;' c,fha osh fõ' c,Sh ødjKfha

§ H+ whk uqÞ yßk w;r úoHq;h ikakhkh lrhs' wï,j, c,Sh ødjKhla 

ks,a ,sÜuia r;= mdgg yrjk w;r tys pH w.h 7g wvq fõ'

wï,j, ridhksl .=K 
•  il%sh;djfhka jeä fndfyda f,day iuÕ m%;sl%shd lr f,dayfhawï, 

,jKh yd yhsârcka jdhqj idohs' 

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

    2  
  (g)

• wï," ldnfkag fuka u nhsldnfkag iuÕ o m%;sl%shd ù ldnka vfhdlaihsâ
jdhqj idohs'

Na
2 CO

3
(s) + 2HCl (aq)    2NaCl (aq) + H  2 O(l)      + CO

2
 (g)

NaHCO
3
 (s) + HCl (aq)     NaCl (aq)

 
 + H O  

  2  
(l) + CO 

    2 
(g)

wï,hla Niauhla iuÕ m%;sl%shd lr ,jKhla yd c,h idohs'
H

2 
SO

4 
(aq)

 
 + 2KOH (aq)

 
     K

2
SO

4
 (aq) + 2H O  

 2  
(l)

fï ;kql lsÍu l<hq;af;a c,hg wï,h tl;= lsÍfuks' 
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Niau (Bases)
c,hS  ødjKfha § whklS rKh ù yhfs vd% lia ,s a  (OH )

-     whk uÞq  yßk ridhkls

ixfhda. Niau f,i ye¢kaúh yels h' Niauhl Ndiañl .=Kj,g fya;= ù we;af;a
fuu OH

-
 whk fõ' fidaähï yhsâfrdlaihsâ Niauh c,Sh ødjKfha § my;

±lafjk wdldrhg whkSlrKh fjhs'
NaOH(aq)      Na  +  (aq) + - OH (aq)

f,day Tlaihsv c,h iuÕ m%;sl%shdùfuka Niau idohs' m%n, Niau fuka 
u ÿ¾j, Niau o we;' c,Sh ødjKfha § mQ¾K f,i whkSlrKh jk Niau 
m%n, Niau fõ' fidaähï yhsâfrdlaihsâ" fmdgEishï yhsâfrdlaihsâ m%n, 
Niau lsysmhls' 

wefudakshd c,Sh ødjKfha § iq¿ jYfhka whkSlrKh jk ÿ¾j, Niauhls'

Niau w;ßka c,fha fyd|ska Èh jk Niau laIdr (allkalivs) kñka ye¢kafõ'
fmdgEishï yhsâfrdlaihsâ" fidaähï yhsfv%dlaihsâ" wefudakshï yhsfv%dlaihsâ
tjeks laIdr lsysmhls' ue.akSishï yd we¨ ñkshïj, yhsâfrdlaihsâ c,fha 
fyd`oska Èh fkd fõ'
Niua j, fN!;ls  .K=
,dlaI‚ l ;s;a; rihla we;' w;ska iam¾Y l< úg inka jeks ,siaik .;shla 
±fka' c,Sh ødjKh úoHq;h ikakhkh lrhs' c,Sh ødjKh r;= ,sÜuia ks,a 
mdgg yrjhs' pH w.h g jeä h ̂ >7&'7

Niauj, ridhksl .=K

Niauhla wï,hla iuÕ m%;sl%shd lr ,jKhla yd c,h idohs'

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

wï, Niau WÞiSkSlrK m%;sl%shd Ndú;fha fhfok wjia:d
•   wdudYfha we;s jk wï, .;sh WÞiSk lsÍu i|yd ñ,ala T*a ue.akSishd fyda
    tjeks m%;swï,hla Ndú; flf¾'
•   mfiys wdï,sl nj ke;s lsÍug w¿" ms,siaiQ yqkq ̂ le,aishï Tlaihsâ& jeks
    Ndiañl øjH mig tl;= flf¾' 
•   ó ueis oIgA  lrs uS l § fõokdjla we;s jkfa ka iu ;<= g we;¿=  jk wdï,ls
    úI øjHhla kis d h' oIga  l< i:a dkfha fílks a fidva d ̂ NaHCO

3
&"

    le,ia hs ï ldnfkÜa  ̂ CaCO     
3 
& jeks ÿ¾j, Ndiña l øjHhla fh§fuka fõokdj 

•    fonr úI Ndiañl fõ' tA ksid fonrl= oIag l< ia:dkfha foys hqI" úkdlsß 
    ;kql wï,hla wdf,am lrkq ,efí'jeks ÿn, 

,jK (Salts)
wï,hl we;s H+ whk tlla fyda jeä .Kkla legdhkhlska fyj;a Ok whkhlska
m%;sia:dmkh ùfuka iEfok ixfhda. ,jK fõ' idudkHfhka ,jK >k whksl 

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

fun÷ m%;sl%shd WÞiSkSlrK m%;sls%hd f,i ye¢kafõ'

wvq fõ'

ixfhda. fõ'
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,jKh iE§fï § tlsfkl iuÕ m%;sl%shd lrk wï,fha fyda Niaufha fyda 
m%n,;dj wkqj iEfok ,jKh wdï,sl" Ndiañl fyda WodiSk .;s.=K fmkajhs'

mQ¾K ,jK yd w¾O ,jK
wï, Niua  m;% ls hs% djl § wï,fha we;s ihs ¨  u yhâs rcka mrudKq f,dya  whkj,ks a

m%;sia:dmkh ùfuka iEfok ,jK" mQ¾K ,jK f,i y÷kajd we;'

H
2
SO

4
(aq) + 2NaOH(aq) Na SO (aq) + H2 4 2O(l)

wï,fha we;s yhâs rcka whkj,ks a fldgila muKla f,dya  whkj,ks a m;% is :a dmkh
ùfuka iEfok ,jK w¾O ,jK kï fõ'

H
2 
SO

4
 (aq) + NaOH(aq)        

 
NaHSO (aq) + H4 O (l)2

fufia iEfok fidaähïyhsârcka i,af*AÜ ,jKfha whkSlrKh úh yels yhsârcka
 mrudKqjla wvx.= ù ;sîu tys wdï,sl .=Khg fya;= fõ'

ic, ,jK (hydrated salts)

iuyr ,jK iaMál iEoSfï § tAjdfha wKql ixhq;sh ;=< c, wKq o wvx.= fõ'
tfia iEfok ,jK ic, ,jK kñka ye¢kafõ'
ic, fldm¾ i,af*aÜ (CuSO

4.5H2
O)" ic, fidaähï ldnfkaÜ (Na

2
CO3

 .10 H2O)
tn÷ ic, ,jK lsysmhls' ic, ,jKhla r;a lrk úg ,jKfha c, wKq 
bj;a ù ks¾c,Sh ,jKh b;sß fjhs'

CuSO
4 
. 5 H O

2
(s)      CuSO

4
(s)

 
+ 5 H

2
O(g)

 ic, ,jKh ̂ks,a iaMál&            ks¾c,Sh ,jKh ̂iqÿ l=vq&

o¾Yl  (Indicators)
wdï,sl yd Ndiañl øjHj,g iuyr ixfhda.j, j¾Kh fjkia lsÍfï

yelhs dj we;' úúO wdï,ls N- dIña l mrdij, § j¾K fjkiùa ï olja k fujeks
ixfhda. o¾Yl f,i ye¢kafjhs' tjeks øjH Ndú;fhka idod.;a o¾Yl wï, yd
Niau y÷kd.ekSu i|yd Ndú; flf¾' ,sÜuia" fu;s,a Tf¾kaÊ" msfkda,ama;,Ska tjeks
o¾Yl lsysmhls' o¾Ylhla ^pH o¾Ylh& wka;¾.; lr ksmojd we;s pH   lvÞis
o fï i|yd Ndú; l< yels h' o¾Yl lsysmhla wdï,sl yd Ndiañl udOHj,  

     
   m%n, wï, WÞiSk m%n, Niau3'11 rEmh

 pH o¾Ylh

fu;s,a Tf¾kaÊ

fnd% fa udma fS kd,a ía ¨

,Üs uia

mfs kdma ;a ,kS a

§ olajk j¾K úm¾hdi 3'11 rEmfhys olajd we;'
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mejreu 2
tÈfkÞ Ndú;fha we;s wdï,sl øjH Ndiañl øjH yd ,jK o tAjdfha 

Ndú; wjia:d o ms<sn| f;dr;=re tl;=jla idokak'

3'12 rEmh - iïu;  pH mßudKh
wï,

WÞiSk

i,a*shqßla wï,h
khsÜßla wï,h
yhsâfrdlaf,daßla wï,h

isá%la wï,h

úkdlsß

¨Kq Èhr

wdi%e; c,h

fílska fidavd

wefudakshd

fidaähï yhsâfrdlaihsâ

NIau

pH  mßudKfha 1 isg 14 olajd jQ j¾K mrdihla we;' wxl 1ka m%n, wï, olajhs'
1 isg 7 olajd hk úg wdï,sl nj l%ufhka wvq fõ' wxl 7 WÞiSk fõ' 7 isg 14
olajd hk úg Ndiañl nj l%ufhka jeä fõ' wxl 14ka m%n, Niau oelafõ'

lsß
reêrh

o¾Ylh

pH  o¾Ylfhk a wdï,ls  fyd a Ndiña l nj muKl a fkd j tjdfh a mn% ,;dj o
mÍlaId l< yels fõ' pH  o¾Ylh ødjlfha wdï,sl fyda Ndiañl nj wkqj j¾K 
úm¾hdihla olajhs' wdï,sl;dj fyda NdiAñl;dj fidhd .ekSu i|yd iïu; 
j¾K mßudKhla" pH  lvÞis iuÕ imhd we; ̂3'12 rEmh&'

pH 

Ndú;fha we;s wï, lsysmhla
yhsfv%dlaf,daßla wï,h (HCl)

fuh úoHd.drfha we;s m%n, wï,hls' yhsv%cka laf,darhsâ jdhqj c,fha
Èh lr.ekSfuka yhsfv%dlaf,daßla wï,h idÞ .kq ,efí'

th wj¾K Èhrhls' c,hg jvd jeä >k;ajhla we;s fuys -3 >k;ajh 1160 kg m
 fõ' ks,a ,sÜuiaj, j¾Kh r;= mdgg yrjhs'  idkaø wï,hg úLdol .=K we;'

 lvÞis " ,S " iu wdÈh u; jegqk úg tu mDIaGh úLdokh lrhs'

yhsfv%dlaf,daßla wï, jdIamh wefudakshd jdhqj iuÕ .egqKq úg
wefudakshï laf,darhsâ iqÿ ÿudrhla iEfoa'

3'13 rEmh - yhsfv%dlaf,daßla wï,h
wefudka hs d iuÕ m;% ls hs% dj

l%shdldrlu 3'2
idkaø HCl wï, fnda;,hl uQäh

újD; lr" wefudakshï yhsfv%dlaihsâ
fnda;,hl lg wi,g tu uQäh <x lrkak'
fnd;a ,fha lg wi,ks a iÿq  ÿudrhla f,i
wefudakshï laf,darhsâ iEfok wdldrh Tng
±l .; yels fõ ̂ 3'13 rEmh&'
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wjjdoh
idkaø i,a*shqßla wï,h iu u; jegqKq úg oreKq ms<siaiSï we;s lrhs'
lsisúfgl;a idkaø wï,hg c,h ±óu fkdlrkak' fnfyúka wk;=reÞhlh'
tfyhska wï,h ;kql lsÍfï § c,hg wï,h iaj,amh ne.ska tl;= lr
l,;ñka ;kql ødjKh ms<sfh, lr.; hq;= h'

l%shdldrlu 3'3
idkaø i,a*shqßla wï,fha úc,ldrl .=Kh wdo¾Ykh lsÍu' ̂.=re wdo¾Ykhls&

3'14 rEmh'

 ikS  s f; a yekoa l a muK Trf,dia  q  ;eáhlg f.k tA
u;g mßiaiñka idkaø i,a*shqßla wï,h iaj,amhla
ne.ska tl;= lrkak' isÿ jk foa ksÍlaIKh lrkak'

fuys § idkaø wï,h iSks ^iqlafrdaia&
úfhdackh ù tys we;s yhsv%cka yd Tlaiscka c,h
njg m;a lrhs' c,h jdIam f,i bj;a ù hk w;r
ldnka muKla b;sß fõ'

idkaø H
2
SO

4
C

12 
H

22 
O

11
            12 C + 11 H O

2

yhsâfrdlaf,daßla wï,fha Ndú; wjia:d
jdfka NdKva j, u, bj;a lÍs ug o wdydr ;dlIa Kfha § wiÓa uh fldgija ,ks a

fc,áka idÞ .ekSug o" msIAGh ir, iSksj,g yerùug o fhdÞ .kS' tfia u
idudkH ̈ Kq ixY=oaO lsÍug o frÈ" kQ,a wdÈh úrxckhg wjYH laf,daÍka jdhqj
ksmojd .ekSug o rdc wï,h iE§ug o Ndú; fõ' rdc wï,h (aqua- regia) hkq
ms<sj,ska 1:3 wkqmd;hg ñY% l< idkaø HNO   3

yd idkaø HCl ødjK ñY%Khls' 

rka" ma,eákï jeks f,day Èh lsÍu i|yd rdc wï,h Ndú; flf¾'

i,a*shqßla wï,h (H SO )2 4

       ld¾ñl lghq;= i|yd jeäfhkau Ndú; jk wï,h i,a*shqßla wï,h fõ'

wfkl=;a wï,j,g idfmalaI j >k;ajh jeä h' tys >k;ajh 1840 kg m-3ls'
wj¾K f;,a jeks Èhrhls' øjdxlh 10'50C  fõ' øjdxlfhka my<g isis,a lsÍfuka
iqÿmdg iaMál njg m;a fõ' ixY=oaO wï,h úoHq;a úÉfPaohla fkdjQj o ;kql
ødjKh úoHq;h ikakhkh lrhs' fnfyúka úLdol .=K we;s wï,hls' ,S"
lvÞis" frÈ" iï jeks ́ kE u ldnksl øjHhla u; jegqK úg YS>%fhka úLdokh
ù ldnka muKla b;sß fõ' idkaø i,a*shqßla wï,h c,h flfrys n,j;a
wdl¾IKhla olajhs ' th yhsv %cka yd Tlaiscka wvx.= øjH úfhd ackh
lr tu øjHfhka c,h bj;a lr.kS' ldnka muKla b;sß lrhs' fuu yelshdj
wï,fha úc,ldrl .=Kh kï fõ'

(s) (s) (g)
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i,a*shqrsla wï,fha Ndú; wjia:d

wefudakshï i,af*aÜ" iqm¾ fmdiafmaÜ jeks fmdfydr j¾. ksmoùug o
idhï j¾." ma,diaála" T!IO j¾." laId,l (detergent) yd lD;%su is,ala ksmoùug
Ndú; fõ' Bhï ixpdhl fldaIj, úoHq;a úÉfþoHh f,i fhdÞ .efka' tfuka
u úc,ldrlhla f,i fndfyda jdhq j¾. úh<d .ekSfï § o" fmfg%da,shï ksIamdok
msßmyÿ  lsÍfï § o f,day j¾. msßisÿ lsÍfï§ o Ndú; fõ'

weisála wï,h (CH COOH)3

ÿ¾j, wï,hls' ld¾ñl jYfhka jeo.;a fõ' ixY=oaO weisála wï,h .af,aish,a 

weisála wï,h  (glacial acetic acid) kñka o ye¢ka fõ' ̂.af,aish,a hkq ysu hk 
0

woyi we;s jpkhls& wj¾K Èhrhls' øjdxlh 17 C ls' ixY=oaO weisála
wï,h úoHq;h ikakhkh fkd lrhs' tfy;a ;kql wï,h úoHq;h ikakhkh
lrhs' ;kql weisála wï,h ydkslr fkdjQj o ixY=oaO weisála wï,h úLdolhls' 
iu u; ms,siaiSï we;s lrhs' úkdlsßj, wka;¾.; j we;af;a weisála wï,h hs' 
fjk;a wï, fuka f,day iuÕ fuka u ldnfkag yd nhsldnfkag iu. o m%;sl%shd 
lrk kuq;a m%N, wï,j,§ ;rï m%;sl%shdj fõ.j;a fkd fõ'

 

weisála wï,fha Ndú; wjia:d
wdydr ielifS ï § o ̂úkdlßs &" rn¾ lßs  uoq ùfï § o" PdhdrEm mg, kms oùfï§

o lvÞis l¾udka;fha § o" fmaI l¾udka;fha § lD;s%u kQ,a ksmoùug o Ndú; fõ'

Ndú;fha we;s Niau lsysmhla
fidaähï yhsfv%dlaihsâ (NaOH)
fN!;sl .=K

m%n, CIdrhls' iqÿ meye;s >k leá;s f,i mj;S' c,dl¾Il øjHhls' fï
.=Kh ksid jd;hg újD; j we;s úg jd;fha we;s c, jdIam Wrdf.k f;;a fõ'
øjxlh 3180 Cls' c,fha Èh fõ' th ;dmÞhl m%;sl%shdjls' fnfyúka úLdol .=K
olajhs' i;a;aj yd Ydl mgl úLdokh lrhs'

ridhksl .=K
f,dayj, ,jK ødjK iuÕ m%;sl%shd ù f,dayfha yhsfv%dlaihsvh idohs'
        CuSO (aq)

4   
+ 2 NaOH (aq)    Na

2
SO

4
 (aq)

 
+ Cu(OH) 

2
(s)

is,slka" fmdiamria" i,a*¾" ye,cka jeks wf,day iuÕ m%;sl%shd lrhs'
we¨ ñkshï" iskala jeks f,day iuÕ o m%;sl%shd lrñka yhsv%cka jdhqj ksoyia lrhs'
fidaähï yhsfv%dlaihsâ ùÿre iuÕ m%;sl%shd lrhs' tA ksid ùÿre Ndckj, .nvd
lsÍu iqÿiq ke;'

Tn okakjd o @
Ndiañl øjHhla w;ska iam¾Y l< úg inka jeks ,siaik .;shla ±kSug
fya;=j weÕs,s ;=vqj, ifuys we;s f;,a iu. Ndiañl øjHh m%;sl%shd ù inka
jeks øjHhla iEfok ksid h'
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fidäa hï yhfs vd% lia hâs j, Ndú; wji:a d
inka" lvÞis" T!IO yd lD;%su is,ala ksmoùfï § fmfg%da,shï ksIamdok msßmyÿ
lsÍfï § o idhï j¾. ksmoùfï § o Ndú; fõ'

le,aishï yhsfv%dlaihsâ [(Ca(OH) ]2

fidaähï yhsfv%dlaihsâ ;rï m%n, Niauhla fkd fõ' ms<siaiQ yqkqqj,g c,h
tl;= lsÍfuka le,aishï yhsfv%dlaihsâ idÞ.kq ,efí' tA ksid fuh Èh.eiQ yqkqq
hk kñka o ye¢kafõ'

CaO (s)
 
+ H

2
O (l)      Ca(OH)

2
 (s)

le,aishï yhsfv%dlaihsâ c,fha Èh lr fmrd .ekSfuka idÞ.kakd wj¾K
Èhrh ykq qq Èhr (lime water) kï fõ' ykq qq Èhr ;<= g ldnkva fhdlia hâs  jdhjq  hejQ
úg yqkqq Èhr lsßmdg fjhs' thg fya;=j ødjKh ;=< wødjH le,aishï ldnfkaÜ
iE§u h'

Ca (OH)
2 
(aq) + CO

2
 (g)      CaCO  

3
(s) + H

2
O (l)

fuu ødjKhg jeämqr ldnkavfhdlaihsâ hejQúg ødjKfha lsß meyeh l%ufhka
ke;s ù hhs' thg fya;=j le,aishï ldnfkaÜ jeämqr ldnkavfhdlaihsâ iuÕ
m%;sl%shd ù le,aishï yhsv%cka ldnfkaÜ kue;s ødjH ,jKh iE§u h'

CaCO
3 
(s)+ CO

2
 (g) + H

2
O (l)      Ca(HCO )

3 2  (aq)

Ndú; wjia:d
•  f.dvke.s,s l¾udka;fha § yqkqq nodu iE§ug yd ì;a;sj, wdf,amkhg o
fidavd,hsï iE§ug o úoHd.drfha § ldnkavfhdlaihsâ jdhqj y÷kd.ekSug o
Ndú; fõ'

ue.akSishï yhsfv%dlaihsâ (Mg(OH) )2

ÿ¾j, Niauhls' c,fha b;d iq¿ jYfhka Èh fõ' ue.akSishï yhsfv%dlaihsâ c,Sh
øjKfha § lßs  meye;s wj,ïnkhla (suspension) f,i mj;'S  uyq ÿq  c,fha ue.ka iS hs ï
whk we;' uqyqÿ c,fhka ̈ Kq ksiaidrKh lsÍfï § ue.akSishï whk bj;a l<
hq;= fõ' tys § ue.akSishï whk bj;a lrkq ,nkafka wødjH ue.akSishï
yhsfv%dlaihsâ f,i wjlafIam lsÍfuks'

Ndú; wji:a d
Worfha wï, .;sh iukh lsÍug m%;swï,hla (antacid) f,i Mg(OH) wj,ïnh 2 

^ñ,ala T*a ue.akSishd& Ndú; flf¾' iSks l¾udka;fha § Wlame‚  ixY=oaO lsÍug o 
fhdÞ.kS'

wefudakshï yhsfv%dlaihsâ (NH OH)4

wefudakshd jdhqj c,fha Èh ùfuka iEfok ødjKh wefudakshï yhsfv%dlaihsâ
kï fõ' fuh ÿ¾j, Niauhls' wefudakshd Èhrfhka wefudakshd jdhqj myiqfjka
msg fõ' tA ksid wefudakshd Èhrh wvx.= fnda;,hla wefudakshd jdhqjg wdfõ‚ l

lgql .kaOh ksid myiqfjka y÷kd.; yels fõ'
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Ndú; wjia:d
fmdfydr ksIAmdokfha § iy c,fhka ¨ Kq ksiaidrKh lsÍfï § uqyqÿ

c,fha we;s ue.akSishï whk bj;a lsÍug o fhdÞ .kS'

Ndú;fha we;s ,jK lsysmhla
fidaähï laf,darhsâ (NaCl)

ñksia Ôú;hg fnfyúka ióm ,jKhls' fidaähï laf,darhsâ hkq ,jK w;ßka
jvd; a i,q n ,jKh o fõ' uyq ÿq  c,fh a nr wkjq  3'5](w/w)la  fidäa hï lfa ,dra hâs  ,
we;' whksl ixfhda.hls' idudkH WIAK;ajfha § iqÿ meye;s iaMál f,i mj;S'
c,fha myiqfjka Èh fõ' WIAK;ajh jeä jk úg ̈ Kqj, ødjH;dj jeä jkafka 
iq¿ jYfhks' fidaähï laf,darhsâj, øjdxlh 801 0C ls'

Ndú; wjia:d
wdydr ms<sfh, lsÍfï § ri ldrlhla f,i yd wdydr l,a;nd .ekSfï §

 mßrlaIKldrlhla f,i fhdÞ.kS' laf,daÍka" yhsfv%dlaf,daßla wï,h jeks
 ixfhda. ksmoùug o fidaähï yhsfv%dlaihsâ ksmoùug o fid,afõ l%ufhka
fidaähï ldnfkaÜ ksmoùug o ueá NdKAv .af,aia lsÍfï § o inka j¾. iE§fï 
§ yd iï moï lsÍfï § Ndú; fõ'

le,aishï ldnfkaÜ (CaCO )3

iajNdjfha úúO iajrEmj,ska mj;sk iqÿ meye;s ixfhda.hls' c,fha 
wødjH h' le,aishï ldnfkaÜj, iaMálrEmS iajrEm fuka u wiaMálrEms iajrEm o
we;' lsß.re~ (marble)  yd le,aihsÜ iaMálrEmS le,aishï ldnfkaÜ iajrEmhls'
yqkqq.,a yd yqkqq l+re (chalk) wiaMálrEmS le,aishï ldnfkaÜ iajrEmhka h'
c,fha wødjH jqj o jeämqr ldnkavfhdlaihsâ jdhqj Èh jQ w,amdï,s; c,fha Èh
fõ' tys § isÿ jkafka ødjH yhsv%cka ldnfkagh iE§u h'

CaCO
3 
(s) + CO

2
 (g)

 
+ H

2
O (l)     Ca ( HCO

3
 ) 

2
 (aq)

by< WIaK;ajhlg r;a l< úg le,aishï ldnfkaÜ úfhdackh ù le,aishï
Tlia hâs  ̂m<s is ia  Q ykq &qqq  iEfo'a  ykq  q fmdra K q ;<=  m<s is ia  Q ykq  q kms ojd.kfa k a fufi a h'

CaCO
3

 (s)     CaO
 

(s) + CO
2 
 (g)

wï, iuÕ m%;sl%shd ù wï,fha wkqrEm ,jKh idok w;r ldnkavfhdlaihsâ
jdhqj ksoyia fõ'

CaCO
3 
(s)

 
+ 2 HCl (aq)      CaCl

2
 (aq)

 
 + H O

2  
(l) +CO

2 
(g)

Ndú; wjia:d

yqkqq.,a úfhdackfhka ms<siaiQ yqkq ksmojd.ekSug Ndú; fõ' lsß.re~ .Dy
ks¾udK lghq;=j, § yd m%;sud fk,Sug .kS' yqkq l+re iE§ug wiaMálrEmS
le,aishï ldnfkaÜ fhdÞ.kS' isfuka;s ksIamdokfha § m%Odk wuqøjHhla f,i 
Ndú; fõ'
fidaähï yhsv%cka ldnfkaÜ (NaHCO )3

fuh Ndiañl ,jKhls' iqÿ meye;s l=vq wdldrfhka mj;S' c,fha ødjH h'
fidaähï yhsv%cka ldnfkaÜ ;Èka r;a l< úg úfhdackh ù fidaähï ldnfkaÜ
yd ldnkavfhdlaihsâ njg m;a fõ'

2 NaHCO
3 
(s)     Na

2
CO

3
 (s) + CO

2
 (g) + H

2
O (g)
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Ndú; wjia:d
flala msmSu i|yd fhdÞ.kakd fílska mjqv¾ (baking powder) idod.kq

,nkfa ka fidäa hï yhvs c% ka ldnfkÜa j,g gdgßla wï,h ija ,ma hla ñY% lÍs fuk's
wdmam fidavd kñka Ndú; jkafka o fuu ,jKh hs' fidavd wï, .sks ksjkh ;=<
o fuh Ndú; fõ'

fldm¾ i,fa *Üa
iaMálrEmS ic, ,jKhls' ks,a meye;s h' c,fha myiqfjka Èh fõ' ;Èka

r;a l< úg fldm¾ i,af*AÜj, iaMál ì£ c,h bj;a ù hhs' iqÿ meye;s
l=vla f,i ks¾c,Sh fldm¾ i,af*aÜ b;sß fõ'

Ndú; wji:a d

mqia yd fjk;a È,Sr kdYlhla f,i lDIsld¾ñl lghq;=j, § Ndú; lrhs' 
tfukau ridhksl m%;sldrl iE§fï § ̂ fnkälaÜ yd f*a,sx ødjK iE§fï § 
Ndú; lrhs& idhï l¾udka;fha § yd úoHq;a f,daydf,amkfha § fhdÞ .efkhs'

wNHdi

1' f,day yd wf,dayj, .=K ikaikaokh lrkak'

2' my; i|yka ridhksl m%;sl%shdj, olajk ;=,s; iólrK ,shkak'

i . fidaähï c,h iuÕ m%;sl%shdj
ii. whka yqud,h iuÕ m%;sl%shdj
iii.
iv. le,aishï ldnfkaÜ r;a lsÍfï § úfhdackh ùu'

3' my; i|yka tlsfklg úoHd;aul fya;= olajkak'

i. lsßmsá weisÍfï § tu melÜ we;=<; ysia fldgi khsg%cka jdhqfjka
mqrjd ;sfí'

ii. fldaiaála fidavd w;ska iam¾Y l< úg inka jeks .;shla ±fka'
iii. fidaähï f,dayh .nvd lr we;af;a N+ñf;,a ;=< h'
iv. wefudakshd fnda;,hl wenh HCl fnda;,hl lg wi,g <x l< úg iqÿ

ÿudrhla iEfoa'
v. idkaø i,a*shqßla wï,h ì|la fïih u; jegqKq úg l¿mdg fõ'

4' my; i|yka tlsfkl wdo¾Ykh i|yd l%shdldrlu ne.ska ie,iqï lrkak'
a. ue.akSishï yqud,h ;=< ±ùu'
b. idkaø i,a*shqßla wï,fha úc,ldrl .=Kh'

5' fmdf<dj lekSul § È.= l,la mi hg ù ;snQ nr we;s NdKavhla yuqjQfha kï
th f,dayuh NdKavhla ±hs ksYaÑ; j ±k.ekSu i|yd Tn wkq.ukh lrk
l%shd ms<sfj< ,shd olajkak'

ue.akSishï yqud,h iuÕ m%;sl%shdj
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