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                                                                                                                       úoHdj 

  

'''''''''''''''''''''''''''''' wOHdmk l<dmh 

11 fY%aKsh - úoHdj úIhh jd¾Isl ie,iqu 

 úÿyf,a ku  (-         i;shlg ld,ÉfPao .Kk  (- 

 .=reNj;df.a  ku  (-         jdrhlg l<hq;= we.hSï .Kk (- 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - m<uq jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

1'1 
 
 
 
 
 
 
 
1'2 
 
 
 
 
 
1'3 
 
 

Ydl mglj, ,dÌKsl wkdjrKh lrhs' 
 úNdcl yd ir, ia:sr mgl j¾.j, ,ÌK 

y÷kajhs' 
 ixlS¾K ia:sr mgl f,i ffY,u yd maf,dahu 

mglj, ,ÌK yd lD;Hh m%ldY lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
i;a;aj mglj, ,dÌKsl wkdjrKh lrhs' 
 m%Odk i;a;aj mgl j¾. iy tajd msysá ia:dk 

y÷kajhs' 
 ffi,fha yevh wkqj fmaYs mgl j¾. y÷kajhs' 
 iakdhq ffi,fha jHqyh yd lD;Hh m%ldY lrhs' 
 
m%NdixYaf,aIKfha jeo.;alu ms<sn|j wkafõYkh lrhs' 
 m%NdixYaf,aIK m%;sl%shdj iy tys jeo.;alu meyeos,s 

lrhs 
 m%NdixYaf,aIKhg n,mdk idOl iy tys wjYH;dj 

ikd: lsrSug ir, l%shdldrlï lrhs' 
 
 
 

04 
02 
 
 
02 
01 
 
04 
 
02 
 
01 
01 
 
05 
 
02 
 
03 

    ms<sfh, l< 
l|d" 
rEm igyka" 
wkaùÌh" 
 
 
 
 
ia:sr l|d" 
rEm igyka" 
 
 
 
 
whâka ødjK" 
NaOH, 
lˆ lvodis" 
fmd,s;Ska nE.a"  
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - m<uq jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

2'1 
 
 
 
 
 
 
 
2'2 
 
 
 
 
 
 
 
 
2'3 
 
 
 

úúO ñY%K j¾. ms<sn| wkafõYkh lrhs' 
 úúO ñY%K ms<sfh, lr tajd j¾. lsrSu yd .=K 

y÷kd.kshs' 
 ødjH;dj flfrys n,mdk idOl mrSÌd lr tosfkod 

cSú;fhaoS fhfok wjia:d y÷kajhs 
 tall we.hSu ''''''''''''''''''''''''''' 

 
ñY%Khl ixhq;sh m%ldY lsrSu i|yd úúO ks¾Kdhl 
Ndú; lrhs' 
 fok ,o ixhq;sh wkqj ñY%Khla ms<sfh, lr tys 

ixhq;sh ialkaO Nd.hla f,i m%ldY lrhs' 
 ñY%Khl ixhq;sh ujq, Nd.h f,i m%ldY lr 

idkaøKh y÷kajd .Kkh lrhs' 
 m%dudKsl ødjKhla ms<sfh, lr tys jeo.;alu 

y÷kajhs 
 
ñY%K fjka lsrSu i|yd úúO l%u Ys,am Ndú; lrhs' 
 ñY%Khl ix>gl fjka lrk úúO l%u Ys,am y÷kajd 

fjka lrhs' 
 uqyqÿ c,fhka ¨Kq ksIamdok l%u y÷kajhs' 
 i.kaO f;,a ksiaidrK l%u úia;r lrhs' 
 tall we.hSu '''''''''''''''''''''''' 

04 
02 
 
02 
 
01 
 
 
05 
 
02 
 
02 
 
01 
 
 
05 
03 
 
01 
 
01 
01 
 
 
 
 

    îlr" 
iSks" 
fldkaâia" 
¨Kq"  
 
 
 
 
mrsudñ;sl 
ma,dial=j" 
ñkqï irdj" 
wod, ridhk 
øjH" 
 
 
 
 
mqkS," 
fmryka lvodis" 
fíreï mqkS," 
úúO j¾K øjH" 
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - m<uq jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

3'1 
 
 
 
 
 
 
 
 
3'2 
 
 
 
 
 
 
3'3 
 
 
 
 
 
 
 
 
 
 
 
 

hdka;%sl ;rx. iy úoHq;a pqïnl ;rx.j, .=K ms<sn|j 
wkafõIKh lrhs' 
 hdka;%sl ;rx. j¾. iy tajdfha ,ÌK WodyrK 

iys;j meyeos,s lrhss' 
 úoHq;a pqïnl ;rx. j¾. iy tys ,ÌK tajdfha 

Ndú; meyeos,s lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
tosfkod cSú; l%shdldrlï iy úoHd;aul lghq;=j,oS 
èjks ;rx. ms<sn| oekqu Ndú; lrhs' 
 èjks ;rx.j, iajNdjh iy ;rx. iïfm%aIKh 

fjkia jk ms<sfj, m%ldY lrhs' 
 èjks ksIamdokh lrk wdldrh wkqj ix.S; NdKav 

j¾. lr èjks ,ÌK i|yka lrhs' 
 
cHdñ;sl m%ldY úoHdfõ uQ,O¾u iy kshu tosfkod 
cSú; wjYH;d iy úoHd;aul lghq;= i|yd Ndú; lrhs' 
 jl% o¾mK j¾. j,ska isÿjk mrdj¾;kh weiqrska 

úúO wjia:d j,g wod, lsrK igyka w|shs' 
 ldp j,ska isÿjk j¾;kh weiqrska j¾;k kshu iy 

meyeos,s lrhs' 
 ldpj,ska iEfok m%;sìïn wjia:d i|yd lsrK igyka 

w|shs' 
 m%ldY WmlrK j, Ndú;h i|yka lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
 

07 
 
03 
 
04 
 
01 
 
 
04 
 
02 
 
02 
 
 
12 
 
04 
 
03 
 
 
03 
 
02 
01 
 

    ia,skalsh" 
 
 
 
 
 
 
 
ix.S; NdKav" 
 
 
 
 
 
 
 
úúO o¾mK" 
ldp j¾." 
úÿ,s mkaoula" 
f,ai¾ lsrK 
mkaoula" 
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - fojk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

1'4 
 
 
 
 
 
 
 
1'5 
 
 
 
 
1'6 
 
 
 
1'7 
 
 
 
 
1'8 

ñksidf.a wdydr cS¾K l%shdj,sh wkafõIKh lrhss' 
 wdydr cS¾K moaO;sh fldgia y÷kdf.k ld¾hh 

meyeos,s lrhs' 
 wdydr cS¾Kfhka ,efnk M, iy cS¾K moaO;sh 

wdY%s; frda.dndO úia;r lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
ñksidf.a Yajik l%shdj,sh wkafõIKh lrhss' 
 Yajik hdka;%Kh iy ndysr wNHka;r iajik l%shdj,s 

meyeos,s lrhs' 
 Yajik moaO;sh iy iïnkaO frda. meyeos,s lrhs' 
 
ñksidf.a nysi%%%dùh l%shdj,sh wkafõIKh lrhss' 
 ñksidf.a nysiai%dùh l%shdj,sh iy nysiai%dù moaO;sh 

meyeos,s lrhs' 
 
ñksidf.a reêr ixirK l%shdj,sh wkafõIKh lrhss' 
 reêrfha ixhq;sh iy lD;Hh m%ldY lrhs' 
 reêr ixirK moaO;sh iy l%shdldrs;aj" tys frda.dndO 

meyeos,s lrhs' 
 
ñksidf.a iudfhdackh yd iuiaÓ;s l%shdj,sh wkafõIKh 
lrhss' 
 udkj iakdhq moaO;sh jHqyh yd lD;Hh meyeos,s 

lrhs' 
 wiakdhql iudfhdack l%shdj,sh iy fyda¾fudak j, 

ld¾hh úia;r lrhs' 
 

04 
 
02 
 
02 
01 
 
05 
 
03 
 
02 
 
03 
03 
 
 
05 
01 
 
03 
 
 
05 
 
03 
 
03 

    ùâfhda mg" 
rEm igyka" 
 
 
 
 
 
 
ùâfhda mg" 
rEm igyka" 
wdlD;s" 
 
 
rEm igyka" 
 
 
 
,sms øjH" 
ùâfhda o¾Yk" 
 
 
 
 
wdlD;s" 
ùâfhda o¾Yk 
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - fojk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

2'4 
 
 
 
 
 
 
 
 
2'5 
 
 
 
 
 
 
 
 
3'4 
 
 
 
 
 
 
 
 
 

wï, NIau ,jK j, .=K wkafõIKh lrhss' 
 wï, NIau iy ,jK y÷kd.ekSu  iy ,sÜuia " PH 

lvodis u.ska fjka lr .kshs' 
 m%n, iy ÿn, wï, NIau j, fjki i|yka lrhs' 
 WodiSkslrK l%shdj,sh iy th Ndú; wjia:d i|yka 

lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
ridhksl m%;sl%shd wdY%s; ;dm úm¾hdih wkafõIKh 
lrhs' 
 ridhksl m%;sl%shdjla isÿjk úg ;dm úm¾hdi isÿùu 

wkqj j¾. lrhs' 
 ;dm úm¾hdi isÿjk ridhksl m%;sl%shd weiqrska ;dm 

m%udK .Kkh lrhs' 
 ;dm úm¾hdi .Kkh lsrSu jeo.;a jk m%dfhda.sl 

wjia:d m%ldY lrhs'  
 
;dmc M, ms<sn| wkafõIKh ;rhs' 
 úúO j¾.j, WIaK;ajudk kï lr tajdfha mrsudK 

w;r iïnkaO;dj meyeos,s lrhs' 
 ;dmh .uka lsrSug ;sìh hq;= ;;a;aj fidhd n,hs' 
 jia;=jl ;dm Odrs;dj" úYsIaG ;dm Odrs;dj w¾: olajd 

.Kkh lsrSï isÿ lrhs' 
 wjia:d úm¾hdi isÿjk úg we;sjk ;dm úm¾hdi 

.Kkh lrhs' 
 øjH m%idrKh iy ;dm ixl%uK l%u meyeos,s lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

07 
 
03 
 
02 
02 
 
01 
 
08 
 
03 
 
04 
 
01 
 
 
12 
 
03 
 
01 
03 
 
03 
 
02 
01 

    ,sÜuia lvodis" 
wdñ,sl NdIañl 
ødjK" 
 
 
 
 
 
 
hQrshd" 
yqKq wˆ" 
 
 
 
 
 
 
 
úúO 
WIaK;ajudk" 
oaú f,day mà" 
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                                                                                                                       úoHdj 

  

  

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - fojk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

3'5 
 
 
 
 
 
 
 
 
 
3'6 
 
 
 
 
 
 
 
 
 
2'6 

úoHq;a WmlrKj, cjh yd Yla;sh m%udKkh lrhs' 
 úoHq;a WjdrKj, ckkh jk Yla;sh yd cjh 

meyeos,s lr .egˆ úi|hs 
 .Dy úoHq;a mrsm:hl Wmdx. iy tajdfha m%fhdack 

meyeos,s lrhs' 
 úoHq;a mrsm: Ndú;fhaoS ie,ls,su;a úh hq;= lreKq 

m%ldY lrhs 
 

f;jk jdrh 
tosfkod cSú; wjYH;d iy úoHd;aul lghq;= j,oS 
bf,( úoHdj ms<sn| oekqu Ndú; lrhs' 
 ikakdhl iy w¾O ikakdhl j¾. y÷kajd ikaê 

vfhdavhl jHqyh úia;r lrhs' 
 w¾O ;rx. iy mQ¾K ;rx. RcqlrKh meyeos,s 

lrhs' 
 g%dkaisiagrj, j¾Ol l%shdj iy iaúphl l%shdj 

meyeos,s lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 
 
úoHq;a ridhksl fldaIhl ix>gl yd wod, ridhksl 
m%;sl%shd wkafõIKh lrhs' 
 ir, fldaIh ms<sfh, lr lef;davh iy wefkdavh 

m%;sl%shd y÷kajhs' 
 f,day j, il%sh;dfõ fjki wkqj úúO úoHq;a rid( 

fldaI i|yd lef;dav wefkdav m%;sl%shd ,shhs' 
 

05 
 
02 
 
02 
 
01 
 
 
 
05 
 
02 
 
01 
 
02 
 
01 
 
04 
 
 
02 
 
02 
 
 

     
rEm igyka 
 
 
 
 
 
 
 
 
Rcqldrl vfhdav" 
g%dkaisiag¾" 
m%;sfrdaOl" 
mrsm: mqjrej" 
 
 
 
 
 
 
;kql H2SO4" 
Cu ;yvq" 
Zn ;yvq" 
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - f;jk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

2'7 
 
 
 
 
 
 
 
 
2'8 
 
 
 
 
 
3'7 

úúO úoHq;a úÉfPaok l%shdj,s wkafõIKh lrhs' 
 úoHq;a úÉfPaok l%shdj,sh ir, l%shdldrlï weiqrska 

meyeos,s lrhs 
 fidaâhï ksiaidrKh meyeos,s lrhs' 
 hlv u; ;U wdf,amkh lsrSfuka úoHq;a 

f,daydf,amkh meyeos,s lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
úLdok l%shdj,s ms<sn| wkafõIKh lrhs' 
 hlv u, ne|Su flfrys n,mdk idOl mrSÌKd;aulj 

fidhd n,hs' 
 hlv u, ne|Su md,kh lsrSug lef;daãh wdrÌK 

l%uh meyeos,s lrhs' 
 
úoaHq;a pqïnl n,h yd tys Ndú; ms<sn|j wkafõIKh 
lrhs' 
 pqïnl fÌa;%hl ;nk ,o ikakdhlhla u; l%shd;aul 

jk n,h wdo¾Ykh lr maf,ñkaf.a ju;a kS;sh 
meyeos,s lrhs'  

 Yío úldYlhl l%shdj meyeos,s lrhs' 
 ir, Odrd fudagrfha l%shdj meyeos,s lrhs' 
 tall we.hSu ''''''''''''''''''''''''''''''''' 
 

04 
02 
 
01 
 
01 
 
01 
 
03 
 
02 
 
01 
 
05 
 
 
02 
 
01 
 
02 
01 

    fldm¾ i,afmaÜ" 
ldnka l+re" 
negrs" 
iïnkaOl lïí" 
 
 
 
 
 
 
hlv weK"  
 
 
 
 
fudag¾ wdlD;sh" 
negrs" 
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - f;jk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

3'8 
 
 
 
 
 
 
 
 
 
 
 
2'9 
 
 
 
 
 
2'10 
 
 
 
 
 
4'1 

úoHq;a pqïnl fm%arK ixisoaêh iy tys Ndú; ms<sn|j 
wkafõIKh lrhs' 
 úoHq;a pqïnl fm%arK ixisoaêh wdo¾Ykh lr thg 

n,mdk idOl meyeos,s lr maf,ñxf.a ol=K;a kS;sh 
Ndú; lrhs' 

 nhsisl,a vhskfudaj" uhsl%fmdakfha l%shdj meyeos,s 
lrhs' 

 mrsKdulhl jHqyh yd l%shdj meyeos,s lr ir, 
.egˆ úi|hs 

 tall we.hSu ''''''''''''''''''''''''''' 
 

yhsfv%dldnka iy tajdfha jHq;amkak j, iajNdjh yd 
Ndú;  wkafõIKh lrhs' 
 we,aflak fY%aKsh ir, ixfhda. j, wKql wdlD;s 

weiqrska jHqyh w|shs' 
 t;Ska iy tys jHq;amkak jHqy w|shs' 
 
nyq wjhjl j, úúO;ajh .fõIKh lrhs' 
 úúO nyq wjhjl j¾. y÷kajd tajd ir,j 

j¾.SlrKh lrhs'  
 nyq wjhjl j, Ndú;h ms<sn| meyeos,s lrhs' 

 
ffcj f.da,fha mj;sk ixúOdk uÜgï yd tajdfha wka;¾ 
l%shd wkafõIKh lrhs' 
 ffcj f.da,fha ixúOdk uÜgï úia;r lrhs'  
 o¾YSh .yk j¾Ol jl%h iy udkj .yk jl%fha 

fjkiaùï rgdj y÷kajhs'  
 

05 
 
02 
 
 
01 
 
 
02 
 
01 
 
03 
 
02 
 
01 
 
03 
 
02 
01 
 
 
03 
 
02 
01 

    vhskfuda 
wdlD;sh" 
mrsKdul 
wdlD;sh" 
 
 
 
 
 
 
 
 
wKql wdlD;s 
lÜg,h"  
 
 
 
 
 
ma,diaÜla" 
laf,a" 
 
 
 
ùâfhda má" 
rEm igyka"  
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                                                                                                                       úoHdj 

  

 

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - f;jk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

4'2 
 
 
 
 
 
 
 
 
 
4'3 
 
 
 
 
 
 
 
4'4 
 
 
 

ffcj moaO;s j, ;=,H;dj i|yd odhl jk hdka;%K 
úu¾IKh lrhs' 
 mrsir moaO;shl Yla;sh yd fmdaIl .e,Sï rgdj 

meyeos,s lrhs' 
 mrsir iu;=,s;;djg n,mdk idOl meyeos,s lrhs' 
 iajNdúl mrsirfha ffcj yd ridhksl pl% meyeos,s 

lrhs' 
 tall we.hSu ''''''''''''''''''''''''''' 

 
úúO mrsir ¥Il yd tajdfha wys;lr n,mEï .fõIKh 
lrhs' 
 mi" c,h" jd;h ¥IKh ùug n,mdk lreKq meyeos,s 

lrhs' 
 mrsir ¥IKfha wys;lr n,mEï meyeos,s lrhs' 
 mrsir ¥IKh wju lsrSug .; hq;= l%shdud¾. 

meyeos,s lrhs' 
 
cSjk rgdj fjkiaùu uÕska isÿjk n,mEu ms<sn| 
.fõIKh lrhs' 
 udkj cSjk rgdj flfrys n,mdk idOl iy tajd 

fjkiaùfuka weksjk .egˆ meyeos,s lrhs' 
 fnda fkdjk frda. iy jl=.vq frda. jHdma;sh ms<sn| 

meyeos,s lrhs' 
 tall we.hSu '''''''''''''''''''''''' 

 

05 
 
01 
 
01 
 
03 
01 
 
 
05 
 
02 
 
01 
 
02 
 
 
05 
 
02 
 
03 
 
01 
 
 
 

    rEm igyka"  
ùâfhda má 
 
 
 
 
 
 
 
 
lshùï øjH 
rEm igyka" 
j.=" 
 
 
 
 
 
 
lshùï øjH 
rEm igyka 
 
 

 



 11 fY%aKsh 
Page 10 

                                                                                                                       úoHdj 

  

ksmqK;d 
uÜgu 

ksmqK;d uÜgu iy bf.kqï M, - f;jk jdrh ld,É-
fPao 

fhdacs; bgql, .=Kd;aul 
fhojqï wdr'osk wj'osk wdr'osk wj'osk 

4'5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

;sridr ixj¾Okh i|yd odhl;ajh oelaúh yels wdldr 
ms<sn|j .fõIKh lrhs' 
 ;sridr ixj¾Okh yd mrsir l<ukdlrKhg odhl 

jk l%shdj,s meyeos,s lrhs' 
 iïm%odhsl wdydr l%u" lDIsl¾uh" ffjoH úoHdj 

ms<sn| f;dr;=re olajhs' 
 wdydr ie;mqu" ldnka md igyk" c, md igyka 

y÷kajd tys n,mEï meyeos,s lrhs' 
 wmøjH l<ukdlrKh iy fN!;sl ;;a;ajhka 

l%shd;aul ùfï jeo.;alu meyeos,s lrhs' 
 Yla;s l<ukdlrKh tosfkod cSú;fhaoS Yla;s 

mrsfNdackh l<hq;= wdldrh ms<sn| úia;r lrhs' 
 

 

10 
 
 
02 
 
02 
 
02 
 
02 
 
02 
 
 
 

    ùâfhda mÜ" 
lshùï øjH 
w;a m;%sld" 
 
 

 

 oskh (- '''''''''''''''''''''''''''''''''''''''''''''''          oskh (- ''''''''''''''''''''''''''''''''''''''''''''''' 

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''          '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     .=reNj;df.a w;aik               úÿy,am;sf.a w;aik 


