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05 ridhksl úm¾hdi

 ” fN!;sl yd ridhksl úm¾hdi fjka lr y÷kd .ekSug

 ” wï, yd Niau wdY%s; m%;sl%shd úu¾Ykh lsÍug

 ” ridhksl m%;sl%shdj, YS>%;dj md,kh lsÍug

 ” mod¾:h yd úoHq;h w;r wka;¾l%shd úu¾Ykh lsÍug

 ” f,day úLdokh j<lajd .ekSug

 ” wjia:djg WÑ; whqßka oykh md,kh lr .ekSug

 ” .sks ksùu ms<sn|j oekqj;a ùug

 ” iqÿiq wegjqï fhdod .ksñka jdhq idïm, ksmojd tu jdhqj, .=K msßlaiSug

 ” mdIdK ÔrKh mi ks¾udKh ùug odhl jk whqre úu¾Ykh lsÍug 

wjYH ksmqK;d <`.d lr .kshs
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wm wjg mßirfha ksrka;rfhka fjkiaùï /ila isÿ fõ' tu fjkiaùï úm¾hdi 

f,i ye¢kafõ' mGú" wdfmda" f;afcda" jdfhda hk Yla;s m%mxpj,ska Ôù f,dalfha 

rEmh ks¾udKh ù we;s nj nqÿoyfï i|yka fõ' fN!;sl jYfhka fuu rEmialkaO 

iE§ ;sfnkafkaa >k" øj" jdhq hk wjia:d ;=fkks' rEmialkaO hkq ixlS¾K fN!;sl 

ridhksl moaO;shls' rEmialkaOfha Ôù njg moku ,nd fokafka ixlS¾K yd 

tlsfklg iómj iïnkaO jk ridhksl m%;sl%shd iuQyhla u.ska yd m%;sl%shd 

wdY%s;j isÿ jk Yla;s úm¾hdi u.sks' 

fN!;sl úm¾hdi yd ridhksl úm¾hdi5'1

úm¾hdihla hkq fjkiaùuls' tjeks úm¾hdi wdldr oelafjk 5'1 rEmh ms<sn|j Tfí 

wjOdkh fhduq lrkak' fuu úm¾hdi fol w;r fjki Tng y÷kd.; yels o@wjOdkh fhduq lrkak' fuu úm¾hdi fol w;r fjki Tng y÷kd.; yels o@wjOdkh fhduq lrkak' fuu úm¾hdi fol w;r fjki Tng y÷kd.; yels o@wjOdkh fhduq lrkak' fuu úm¾hdi fol w;r fjki Tng y÷kd.; yels o@

5'1 rEmh - úm¾hdi

lvodishla l;=rlska lemQ úg len,s njg m;afõ' tfy;a lvodis yd lvodis 

len,sj, wvx.= foa ys ^ixhq;sfhys& fjkila isÿ ù fkdue;' tfia hï øjHhl 

ixhq;sfhys fjkila isÿfkdù" mj;akd iajNdjh muKla fjkilg ,lajkafka kï 

tjeks úm¾hdi fN!;sl úm¾hdi f,i yeÈkafõ'

lvodish .sks ±,ajQ úg b;sß jk tla M,hla jkafka w¿ h' lvodis iy w¿j, 

ixhq;sh fjkia h' tkï fuys § kj øjHhla iE§ we;' hï øjHhl ixhq;sfhys 

fjkila isÿ ù kj øjH iEfok úm¾hdi ridhksl úm¾hdi f,i ye¢kafõ'

iudk or len,s folla f.k tlla fmdrjla wdOdrfhka len,s l< úg fN!;sl 

úm¾hdihlhg muKla ,lajk nj;a ̂ 5'2 rEmh& or lene,a, .sks ±,a jQ úg ridhksl 

úm¾hdihlg ,lajk nj;a ^5'3 rEmh& wjfndaO lr .; yels jkq we;'úm¾hdihlg ,lajk nj;a ^5'3 rEmh& wjfndaO lr .; yels jkq we;'

5'3 rEmh - ridhksl úm¾hdi

úm¾hdihlg ,lajk nj;a ^5'3 rEmh& wjfndaO lr .; yels jkq we;'úm¾hdihlg ,lajk nj;a ^5'3 rEmh& wjfndaO lr .; yels jkq we;'

5'2 rEmh - fN!;sl úm¾hdi
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5'1 mejreu

my; ±lafjkafka úm¾hdi lsysmhls' tajd fN!;sl úm¾hdi yd 

ridhksl úm¾hdi f,i j¾. lr j.= .; lrkak'

 ” ¨Kq l=vq f;a yekaol muK m%udKhla f.k c,fha Èh 

lsÍu'

 ” lmqre fm;a;la oykh lsÍu'

 ” ue.akSishï f,day máhla oykh lsÍu'

 ” whsia leghla c,h njg m;a ùu'

 ” mykla Ndú;fhka fmd,af;,a oykh lsÍu'

 ” Wÿkl ;nd flala ms,siaiSu'

ridhksl m%;sl%shd j¾.5'2

ridhksl m%;sl%shdjl § kj øjH iEfok nj wm okakd lreKls' tfia kï ridhksl 

m%;sl%shdjla isÿ jQ njg ms<s.; yels idlaIH fudkjd o@ ridhksl m%;sl%shdjla 

isÿùfï § ,nd .; yels ksÍlaIK fudkjd o@ fï ms<sn|j fidhd ne,Sug 5'1 

l%shdldrlfuys ksr;fjuq'

wjYH øjH - .sks fmÜáhla" ue.akSishï má lene,a,la" bámkaoula"  

msys;,hla" fldaj w`vqjlamsys;,hla" fldaj w`vqjla

5'4 rEmh -

l%uh -

 ” .sksl+rla o,ajkak' 

 ” .sksl+r ±,aùfï § ksÍlaIK jd¾;d lrkak'

 ” ue.skSishï máh msys;,fhka iQrd fldaj w~qjl r|jd oykh lrkak'

 ” ksÍlaIK jd¾;d lrkak' 

5'1 l%shdldrlu

.sksl+r oykfha §"

wdf,dalh msgùu" Yíoh we;s ùu" ;dmh msgùu" .kaOhla we;s ùu yd j¾Kh 

fjkia ùula isÿ fõ' 



88 ridhksl úm¾hdi
fkdñf,a fnÞ yeÍu i|yd h

ue.akSishï máh oykfha § o"

wdf,dalh msgùu" Yíohla we;s ùu" j¾Kfha fjkia ùu yd ;dmh msgùu isÿ fõ'

óg wu;rj ridhksl m%;sl%shd isÿùfï § isis,a ùu" øjH fkdfmkS hdu" jdhqjla 

msgùu jeks ksÍlaIK o y`ÿkd.; yels h' fï wdldrhg ridhksl m%;sl%shdjla isÿ 

jQ njg idlaIH f,i my; ksÍlaIK tlla fyda lsysmhla ±laúh yels h'

 ” wdf,dalh we;s ùu  ” .kaOhla we;s ùu

 ” ;dmh msgùu  ” j¾Kh fjkia ùu

 ” isis,a ùu  ” øjH fkdfmkS hdu

 ” Yíohla we;s ùu  ” jdhqjla msgùu

ridhksl m%;sl%shdjla isÿùfï § m%;sl%shdjg n÷kajk øjH m%;sl%shl f,i;a" 

m%;sl%shdfjka miq iEfok øjH M, f,i;a y÷kajkq ,efí' fï wkqj m%;sl%shl Bg 

jvd fjkia ixhq;shla we;s M, njg m;a ùu ridhksl m%;sl%shdjl § isÿ fõ' 

m%;sl%shl  M,

m%;sl%shdjlg iyNd.s jk m%;sl%shl mj;sk wdldrh uQ,øjH f,i fyda ixfhda. 

f,i fyda úh yels w;r m%;sl%shdfjka miq iEfok M, o uQ,øjH fyda ixfhda. fyda 

úh yels h' 

ridhksl úm¾hdihla isÿùfï § m%;sl%shl yd M,j, iajNdjh wkqj ridhksl 

m%;sl%shd j¾. y;rlg fnod ±laúh yels h' tajd my; oelafõ'

 ” ridhksl ixfhdack m%;sl%shd

 ” ridhksl úfhdack m%;sl%shd

 ” tal úia:dmk m%;sl%shd

 ” oaú;aj úia:dmk m%;sl%shd

5'2'1 ridhksl ixfhdack m%;sl%shd
ridhksl ixfhdack m%;sl%shd ms<sn|j wOHhkh i|yd my; i|yka ksoiqka Wmfhda.S 

lr .ksuq'

 ” ue.akSishï máhla jd;fha oykh lsÍfï § Tlaiscka iu. m%;sl%shd lr 

ue.akSishï Tlaihsâ idohs'

  ue.akSishï + Tlaiscka    ue.akSishï Tlaihsâ

                  ^uQ,øjH&  ^uQ,øjH& ^ixfhda.&

 ” ldnka vfhdlaihsâ jdhqj ldnka iu. r;a l< úg tajd m%;sl%shd lr ldnka 

fudfkdlaihsâ jdhqj idohs'

  ldnka vfhdlaihsâ + ldnka   l dnka fudfkdlaihsâ                 

 ^ixfhda.&  ^uQ,øjH& ^ixfhda.&

 ” le,aishï Tlaihsâ ^ms,siaiQ yqkqqqq& c,h iu. m%;sl%shd l< úg le,aishï 

yhsâfrdlaihsâ ^Èh .eiQ yqkqq& idohs'

  le,aishï Tlaihsâ + c,h   le,aishï yhsâfrdlaihsâ                 

 ^ixfhda.&  ^ixfhda.& ^ixfhda.&
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uQ,øjH uQ,øjH fyda uQ,øjH ixfhda. fyda ixfhda. ixfhda. tl;= ù kj ixfhda.

hla idok ridhksl m%;sl%shd  ridhksl ixfhdack m%;sl%shd f,i ye¢kafõ' fuys 

§ m%;sl%shl lsysmhla u.ska tla M,hla iE§ we;' ridhksl ixfhdack m%;sl%shdjla 

my; § we;s fmdÿ iQ;%h u.ska ksrEmKh l< yels h' 

A + B  C

5'2'2 ridhksl úfhdack m%;sl%shd
ridhksl úfhdack m%;sl%shd ms<sn|j wOHhkh lsÍu i|yd my; i|yka ksoiqka 

úuid n,uq'

ksoiqka - 

 ” f,â Tlaihsâ ;Èka r;a l< úg f,â yd Tlaiscka njg m;a fõ'

  f,â Tlaihsâ  f,â         Tlaiscka

                   ^uQ,øjH& ^uQ,øjH&^ixfhda.&

 ” fmdgEishï m¾uex.fkaÜ r;a l< úg fmdgEishï uex.fkaÜ" uex.kSia 

vfhdlaihsâ iy Tlaiscka iEfoa' fld< mdgg c,fha Èhjk fmdgEishï 

uex.fkaÜ ixfhda.hls' uex.kSia vfhdlaihsâ c,fha Èh fkdjk l¿ mdg 

ixfhda.hls' Tlaiscka jdhqjls'

fmdgEishï 

m¾ueka.fkaÜ  

^ixfhda.& 

fmdgEishï   

uex.fkaÜ

^ixfhda.& 

uex.kSia 

vfhdlaihsâ

^ixfhda.& 

Tlaiscka 

^uQ,øjH& 

+ +

hï ixfhda.hla úfhdackh ù Bg jvd ir, uQ,øjH njg fyda ir, ixfhda. njg 

fyda  ir, ixfhda. yd uQ,øjH njg m;a jk ridhksl m%;sl%shd úfhdack m%;sl%shd 

f,i ye¢kafõ' ridhksl úfhdack m%;sl%shdjla ksrEmKh l< yels fmdÿ iQ;%h 

my; oelafõ'

   A   B + C

5'2'3 tal úia:dmk m%;sl%shd
tal úia:dmk m%;sl%shd ms<sn|j wOHhkh lsÍu i|yd my; oelafjk ksoiqka úuid 

n,uq'

ue.akSishï má lene,a,la wj¾K ;kql yhsâfrdlaf,daßla wï,hg ±uQ úg 

ue.akSishï lene,a, laIh fjhs' ødjKh r;ajk w;r yhsârcka  jdhqj msg ù 

ue.akSishï laf,darhsâ iEfohs'

fuu m%;sl%shdj my; wdldrhg jpk iólrKhlska ±laúh yels h'

ue.akSishï yhsâfrdlaf,daßla 

wï,h

ue.akSishï 

laf,darhsâ

^ixfhda.& ^ixfhda.& 

yhsârcka

^uQ,øjH& 
^uQ,øjH& 

++

+
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 ” ue.akSishï má lene,a,la ks,amdg fldm¾ i,af*aÜ ødjKhlg ±uQ úg 

ødjKfha j¾Kh l%ufhka wvqjk w;r ødjKh m;=f,a ÿUqre mdg øjHhla f,i 

fldm¾ $;U ;ekam;a fõ'

ue.akSishï fldm¾ i,af*aÜ ue.akSishï i,af*aÜ

^ixfhda.& ^ixfhda.& 

fldm¾

^uQ,øjH& ^uQ,øjH& 

++

 ” iskala lene,a,la wj¾K ;kql i,a*shqßla wï,hg ±uQ úg ødjKh r;ajk 

w;r jdhq nqnq¿ msgùu ksÍlaIKh l< yels h' ál fõ,djlska iskala lene,a, 

fkdfmkS hhs'

iskala i,a*shqßla

wï,h

iskala 

i,af*aÜ

^ixfhda.& ^ixfhda.& 

yhsârcka

^uQ,øjH& ^uQ,øjH& 

++

uQ,øjHhla u.ska hï ixfhda.hl mj;sk uQ,øjHhla bj;a lr Bg ysñ ia:dkh 

w;a lr .ksñka fjk;a ixfhda.hla  iE§fï ridhksl m%;sl%shd tal úia:dmk 

m%;sl%shd f,i ye¢kafõ' tal úia:dmk m%;sl%shdjla my; olajd we;s fmdÿ iQ;%h 

u.ska ksrEmKh l< yels h'

    A + BC  →  AC + B

5'2'4 oaú;aj úia:dmk m%;sl%shd
oaú;aj úia:dmk m%;sl%shd mss<sn|j wOHhkh lsÍu i|yd my; ±lafjk ksoiqka 

úuid n,uq'

 ” fidaähï yhsâfrdlaihsâ" yhsâfrdlaf,daßla wï,h iu. m%;sl%shd lrjQ úg 

fidaähï laf,darhsâ yd c,h iEfohs'

fidaähï 

yhsâfrdlaihsâ

^ixfhda.& ^ixfhda.& ^ixfhda.& ^ixfhda.&

yhsâfrdlaf,daßla 

wï,h

fidaähï

laf,darhsâ

c,h++

 ” f*ria i,af*aÜ  yd fidaähï yhsâfrdlaihsâ ødjK tlsfkl ñY% l< úg 

f*ria yhsâfrdlaihsâ wjlafYamh yd fidaähï i,af*aÜ idohs'

f*ria 

i,af*aÜ

^ixfhda.&

fidaähï 

yhsâfrdlaihsâ

^ixfhda.&

f*ria 

yhsâfrdlaihsâ

^ixfhda.&

fidaähï 

i,af*aÜ

^ixfhda.&

++

 ” le,aishï laf,darhsâ ødjKh yd fidaähï ldnfkaÜ ødjKh tlsfkl ñY% l< 

úg le,aishï  ldnfkaÜ iqÿ meye;s wjlafYamhla iy fidaähï laf,darhsâ 

idohs' 

le,aishï 

laf,darhsâ

^ixfhda.&

fidaähï

ldnfkaÜ

^ixfhda.&

le,aishï 

ldnfkaÜ

^ixfhda.&

fidaähï 

laf,darhsâ

^ixfhda.&

++
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ixfhda.hl we;s uQ,øjHhla fyda whk LKavlhla fyda ;j;a ixfhda.hl mj;sk 

uQ,øjHhla fyda LKavlhla fyda iu. yqjudre lr .ekSfï m%;sl%shd  oaú;aj úia:dmk 

m%;sl%shd f,i ye¢kafõ' oaú;aj úia:dmk m%;sl%shdjla my; ±lafjk fmdÿ iQ;%h 

u.ska ksrEmKh l< yels h'

     
   AB + CD     AD + CB

m%;sl%shd YS>%;dj5'3

ridhksl m%;sl%shdjl § m%;sl%shlj, ixhq;sfhys fjkila isÿ ù M, f,i kj øjH 

iEfohs'  m%;sl%shlj,ska M, iE§ug hï ld,hla .;fõ o@ iEu m%;sl%shdjla u tl 

u fõ.hlska isÿfõ o@ thg ms<s;=re fiùu i|yd my; ±lafjk isÿùï ms<sn|j 

f;dr;=re úuid n,uq'

 ” hlv u,ne£u  ” lmqre fm;s oykh

 ” m,;=re b§u  ” fmd,af;,a mykla oe,aùu

 ” r;s[a[d lr,la msmsÍu

fuu m%;sl%shd isÿùug .;jk ld,h wkqj úúO ridhksl m%;sl%shd úúO fõ.j,ska 

isÿ jk nj wjfndaO lr .; yels jkq we;' 

ridhksl m%;sl%shdjl tall ld,hl § isÿ jk úm¾hdi m%udKh m%;sl%shdfõ YS>%;dj 

f,i y÷kajhs'

m%;sl%shdjl YS>%;dj ;SrKh lrkafka flfia o@ fï i`oyd l%u folla fhdod .; 

yels h'

 ” ksYaÑ; ld,hl § jeh jQ m%;sl%shl m%udKh fyda ksmo jQ M, m%udKh fyda 

uekSu'

 ” ksYaÑ; m%;sl%shl m%udKhla jehùug fyda ksYaÑ; M, m%udKhla ksmoùug fyda 

.; jk ld,h uekSu'

5'3'1 m%;sl%shd YS>%;dj flfrys n,mdk idOl

ridhksl m%;sl%shdjlg iyNd.s jk m%;sl%shl" uQ,øjH fyda ixfhda. fyda úh yels 

h' m%;sl%shdjla isÿùu f,i y`ÿkajkafka m%;sl%shl wxY+ tlsfkl .eàfuka tajd w;r 

mej;s nkaOk ì| jeà w¨;ska nkaOk iE§u ksid kj øjH iE§uhs' m%;sl%shdjl 

YS>%;dj i`oyd n,mdk m%Odk idOl y;rla y÷kd .; yels h'

 ” m%;sl%shlj, mDIaG j¾.M,h  ” m%;sl%shdj isÿjk WIaK;ajh

 ” m%;sl%shlj, idkaøKh  ” W;afm%arl mej;Su

m%;sl%shlj, mDIaG j¾.M,h

m%;sl%shdjl YS>%;dj flfrys mDIaG j¾.M,h n,mdk wdldrh fidhd ne,Su i`oyd 

5'2 l%shdldrlfuys fhfouq'
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wjYH øjH -  le,aishï ldnfkaÜ leghla yd tu ialkaOhg iudk 

l=vd le,aishï ldnfkaÜ len,s" ;kql yhsâfrdlaf,daßla 

wï,h" îlr folla" úrdu 

>áldjla

l%uh -      
        

 ” îlr folla f.k ;kql 

yhsâfrdlaf,daßla wï,h iudk mßud 

ne.ska oukak'

 ” tla îlrhlg le,aishï ldnfkaÜ 

legh o" Bg iudk ialkaOhla iys;j 

le,aishï ldnfkaÜ l=vd len,s wfkla 

îlrhg o oukak' 

 ” fï iu. u úrdu >áldj 

l%shd;aul lr le,aishï ldnfkaÜ 

iïmQ¾Kfhka u fkdfmkS hdug .; 

jk ld,h fidhkak'

5'2 l%shdldrlu

l=vd le,aishï ldnfkaÜ len,s" ;kql yhsâfrdlaf,daßla 

wï,h" îlr folla" úrdu 

îlr folla f.k ;kql 

yhsâfrdlaf,daßla wï,h iudk mßud 

tla îlrhlg le,aishï ldnfkaÜ 

legh o" Bg iudk ialkaOhla iys;j 

le,aishï ldnfkaÜ l=vd len,s wfkla 

fï iu. u úrdu >áldj 

l%shd;aul lr le,aishï ldnfkaÜ 

iïmQ¾Kfhka u fkdfmkS hdug .; 

5'5 rEmh -

0 500 ml

400

300

200

100

100

200

300

400

le,aishï ldnfkaÜ legh ±uQ îlrhg jvd fõ.fhka le,aishï ldnfkaÜ l=vd 

len,s ±uQ îlrfhka jdhq nqnq¿ msgjk nj;a" l=vd len,s blauKska fkdfmkS hk 

nj;a ksÍlaIKh l< yels jkq we;' 

tfia ùug fya;=j l=ula úh yels o@ 5'6 rEmh weiqßka th meyeÈ,s fõ' 

5'6 rEmh

mDIaÁh j¾.M,h wvqjk úg 

m%;sl%shl .efgk j¾.M,h wvq h

mDIaÁh j¾.M,h jeäjk úg 

m%;sl%shl .efgk j¾.M,h jeä h

      

mDIaÁh j¾.M,h jeä lr .ksñka tÈfkod Ôú;fha § m%;sl%shdjl YS>%;dj jeä lr 

.kakd wjia:d lsysmhla my; ±lafõ' 

 ” ,smg or ±ófï § or fldghla ±óu fjkqjg or m,d len,s ±óu'

 ” ÔrKh myiq lsÍug wdydr .ekSfï § úld .s,Su'

 ” Worfha wmyiq;dj iukh lsÍug .kakd T!IO fm;s jYfhka .s,Su fjkqjg 

úld .s,Su 

0 500 ml

400

300

200

100

100

200

300

400
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WIaK;ajh
m%;sl%shdjl YS>%;dj flfrys WIaK;ajh n,mdk wdldrh fidhd ne,Su i`oyd 5'3 

l%shdldrlfuys fhfokak'

wjYH øjH -  iudk m%udKfha hlv weK folla" je,slvodishla" c,h" 

úrdu >áldjla" fmdgEishï m¾uex.fkaÜ fyj;a fldkaäia" 

;kql i,a*shqßla wï, iaj,amhla" c,h" mÍlaId k< folla  

l%uh -

 ” fldkaäia b;d iaj,amhlaa c,fha Èh lr ødjKhla ̂ ,d oï meye;s& idod 

.kak'

 ” tu ødjKhg ;kql i,a*shqßla wï,h ìxÿ lsysmhla tl;= lrkak' 

 ” tu ødjKfhka iudk mßud mÍlaId k< folg oukak' 

 ” msßisÿ l< hlv weKh ne.ska mÍlaId k< ;=<g oukak'

 ” tla mÍlaId k<hla idudkH c,fha o" wfkla mÍlaId k<h WKq c,h 

iys; îlrhl o nyd ;nkak'

 ” fyd¢ka ksÍlaIKh lr ødjKfha j¾Kh wj¾K ùug .; jk ld,h 

ukskak'

5'7 rEmh

WKq  c,h

,d oï meyeh

idudkH  c,h

,d oï meyeh

5'3 l%shdldrlu

idudkH c,h iys; îlrfha ;snQ mÍlaId k<hg jvd WKq c,h iys; îlrfha nyd 

;snQ mÍlaId k<fha j¾Kh blauKska wvq jk nj ksÍlaIKh l< yels jkq we;' 

fï wkqj WIaK;ajh jeä jk úg o  m%;sl%shdjl YS>%;dj jeä jk nj ks.ukh 

l< yels h'

tfia ùug fya;=j jkafka WIaK;ajh jeä jk úg m%;sl%shl wxY+ p,kh jk fõ.h 

jeä ùuhs' tksid m%;sl%shl tlsfkl .eàï blaukska ^hqyqiq¿j& isÿ jk neúka 

m%;sl%shd YS>%;dj jeä fõ'

WIaK;ajh jeä lr .ksñka tÈfkod Ôú;fha § m%;sl%shdjl YS>%;dj jeä lr .kakd 

wjia:d  lsysmhla my; ±lafõ'

 ” mmvï neo .ekSug fyd`Èka r;a jQ fmd,af;,a fhdod .ekSu'

 ” WKqiqu we;s úg m,;=re blaukska b§u
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tfia u YS;lrKfha ;enQ úg wdydr krla fkdjkafka WIaK;ajh wvq jQ úg 

ridhksl m%;sl%shdj, fõ.h wvqjk neúks'

m%;sl%shlj, idkaøKh

m%;sl%shdjl YS>%;dj flfrys m%;sl%shlj, idkaøKh n,mdk wdldrh fidhd ne,Su 

i`oyd 5'4 l%shdldrlfuys fhfokak'

wjYH øjH -  iudk m%udK ue.akSishï má len,s folla" 

c,h" ;kql yhsâfrdlaf,daßla wï,h fyda 

;kql i,a*shqßla wï,h" mÍlaId k< folla 

l%uh -

 ” mÍlaId k< folg c,h iu mßud oukak'

 ” A k<hlg wï, ìxÿ tlla o B k<hg wï, ìxÿ ;=kla 

o oud ñY% lrkak'

 ” iudk ue.akSishï len,s k< folgu tljr oud 

ksÍlaIKh lrkak'

5'4 l%shdldrlu

iudk m%udK ue.akSishï má len,s folla" 

c,h" ;kql yhsâfrdlaf,daßla wï,h fyda 

k<hg wï, ìxÿ ;=kla 

iudk ue.akSishï len,s k< folgu tljr oud 

5'8 rEmh -
A B

wï, ìxÿ tlla ±uQ A k<hg jvd jeä fõ.hlska wï, ìxÿ ;=kla ±uQ B k<fha 

fõ.fhka nqnq¿ ouk nj;a" B k<fhys ue.akSishï má lene,a, blauKska laIh 

ù hk nj;a ksÍlaIKh l< yels jkq we;' fï wkqj wï, idkaøKh jeä jk úg 

m%;sl%shdjl YS>%;dj jeä jk  nj ks.ukh l< yels h'

Bg fya;= jkafka wï,fha idkaøKh jeä ùfï §" ue.akSishï iu. .efgk m%;sl%shl 

m%udKh jeä ùuhs'

m%;sl%shdjl YS>%;dj wjYH mßÈ md,kh lr .ekSug m%;sl%shlj, idkaøKh ms<sn`oj 

wjOdkh fhduq lrk wjia:d lsysmhla my; ±lafõ'

 ” j.d lghq;=j, § ridhksl fmdfydr yd lDñkdYl fh§fï §

 ” T!IO .ekSfï § kshñ; ud;%dj ms<sme§u

 ” negß wï," úkdlsß jeks ;kql wï, ødjK ms<sfh, lsÍfï §

 ” flala iE§ug fílska mjqv¾ fh§fï §

 ” úoHd.dr mÍlaIK lghq;=j, § 

m%;sl%shdjl YS>%;dj flfrys W;afm%arlj, n,mEu

m%;sl%shdjl YS>%;dj flfrys W;afm%arl  n,mdk wdldrh fidhd ne,Su i`oyd 5'5 

l%shdldrlfuys fhfokak'
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wjYH øjH -  uex.kSia vfhdlaihsâ fyda msßisÿ úh<s je,s iaj,amhla" c,h" 

yhsârcka fmfrdlaihsâ"  mÍlaId k< folla 

l%uh -             

 ” yhsârcka fmfrdlaihsâ iudk mßud mÍlaId k< folg  

oukak'

 ” tla k<hlg muKla uex.kSia vfhdlaihsâ iaj,amhla fyda 

msßisÿ je,s iaj,amhla tl;= lrkak'

 ” k< foflys jdhq nqnq¨ msgùu ksÍlaIKh lrkak' 

5'5 l%shdldrlu

uex.kSia vfhdlaihsâ fyda msßisÿ úh<s je,s iaj,amhla" c,h" 

yhsârcka fmfrdlaihsâ iudk mßud mÍlaId k< folg  

tla k<hlg muKla uex.kSia vfhdlaihsâ iaj,amhla fyda 

5'9 rEmh -
A B

uex.kSia vfhdlaihsâ$je,s fkdue;s k<hg jvd jeä fõ.hlska uex.kSia 

vfhdlaihsâ$je,s iys; k<fha jdhq nqnq¿ msgjk nj ksÍlaIKh l< yels h' fuys 

§ uex.kSia vfhdlaihsâ$je,s W;afm%arlhla f,i l%shd lr we;' tajd m%;sl%shdjg 

iyNd.s fkdfõ' m%;sl%shdfõ YS>%;djg muKla n,mEï lr we;'

fï wkqj W;afm%arl Ndú;fhka m%;sl%shdjl YS>%;dj jeä lr fyda wvq lr fyda .; 

yels nj ks.ukh l< yels h'

m%;sl%shdjl YS>%;dj wjYH mßÈ md,kh lr .ekSug W;afm%arl fhdod .kakd  

wjia:d lsysmhla my; ±lafõ'

 ” ud.ßka ksmoùfï § ksl,a W;afm%arl f,i fhdod .kshs

” wefudakshd ksmoùfï § hlv W;afm%arl f,i fhdod .kshs

 ” wdydr ÔrKfha § tkaihsu W;afm%arl f,i l%shd lrhs'

il%sh;d fY%aKsh5'4

tÈfkod Ôú;fha §  wms rka" ß§" we¨ñkshï" 

;U" hlvj,ska ;ekQ NdKav Ndú; lruq' 

iEu f,dayhlg u Bg wdfõKsl jQ 

f,dayl Èiakh olakg ,efí o@ iuyr 

f,dayj, Èiakh blaukska fjkia ù we;s 

w;r ;j;a iuyr f,dayj, Èiakh È.= 

l,la fkdfjkiaj mj;S' f,dayl Èiakh 

ke;s ù hkafka ridhksl m%;sl%shdjla isÿ 

ùu ksid h' ridhksl m%;sl%shdjla isÿ ùfï § m%;sl%shd YS>%;dj flfrys n,mdk 

ish¨ ;;a;aj ksh;j mj;sk úg jqjo hï øjHhla iu. tla tla f,dayh m%;sl%shd 

lrkafka  tlu fõ.hlska fkdfõ' f,dayhl m%;sl%shd lsÍfï fõ.h tu f,dayhg 

wdfõKsl jQ .=Khls' 

fidaähï yd ue.akSishï  ixY+oaO f,day folls' fuu f,day fol iïnkaOfhka 5'1 

j.=fõ ±lafjk f;dr;=re ms<sn|j úuid n,uq'

tÈfkod Ôú;fha §  wms rka" ß§" we¨ñkshï" 

;U" hlvj,ska ;ekQ NdKav Ndú; lruq' 

iEu f,dayhlg u Bg wdfõKsl jQ 

f,dayl Èiakh olakg ,efí o@ iuyr 

f,dayj, Èiakh blaukska fjkia ù we;s 

w;r ;j;a iuyr f,dayj, Èiakh È.= 

l,la fkdfjkiaj mj;S' f,dayl Èiakh 

ke;s ù hkafka ridhksl m%;sl%shdjla isÿ 
5'10 rEmh - ixY=oaO f,day

fidaähï f,dayh                   ue.akSishï f,dayh
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5'1 j.=j

fidaähï ue.akSishï

f,day mDIaGfha j¾Kh ß§jka Èiakh iys;hs ß§jka Èiakh iys;hs

jd;hg ksrdjrKj ál fõ,djla 

;enQ úg j¾Kh

Èiakh blauKskau ke;s 

ù w¿ meyehlg yefrhs

Èiakfhys fjkila 

fkdfõ'

c,h wvla msr jQ n÷klg b;d 

l=vd lene,a,la oeuQ úg

IQ y`v k`.ñka fõ.fhka 

c,h u;=msg .uka lrhs

ksÍlaIKh l< yels 

úm¾hdihla fkdue;'

ta wkqj wjia:d foflys § u fidaähï  jeä m%;sl%shdYS,s;ajhla olajd we;s w;r 

ue.akSishï wvq m%;sl%shdYS,s;ajhla olajhs'

f,dayj, m%;sl%shdYS,s;ajh wkqms<sfj<lg ielish yels o@ fï i`oyd ue.akSishï

(Mg)" iskala (Zn)" hlv$whka (Fe) iy ;U (Cu) hk f,day m%;sl%shd lrk wdldrh 

úuid n,uq'

f,day jd;h iu. olajk m%;sl%shdj

f,day jd;h iu. m%;sl%shd lsÍu f,i y`ÿkajkafka jd;fha we;s Tlaiscka jdhqj 

iu. m%;sl%shd lsÍuhs' idudkH jd;fha we;s Tlaiscka jdhqj iu. ñks;a;= lsysmhla 

;=< § m%;sl%shd lrk wdldrh" r;a lrk úg jd;fha we;s Tlaiscka jdhqj iu. 

m%;sl%shd lrk wdldrh iy oykh lrk úg jd;fha we;s Tlaiscka jdhqj iu. 

m%;sl%shd lrk wdldrh ms<sn| f;dr;=re fidhd n,uq ^5'2 j.=j&'

5'2 j.=j

f,dayh idudkH jd;fha § r;a lrk úg oykh l< úg

Mg ksÍlaIKh l< yels 

úm¾hdihla ke;' È.= 

ld,hla ;enQ úg w¿ 

meyehg yefrhs'

Èiakh ke;s ù hhs' iqÿ 

l=vla njg m;a fõ'

§ma;su;a iqÿmdg ±,a,la 

iys;j ±ù iqÿ l=vla 

b;sß fõ'

Zn ksÍlaIKh l< yels 

úm¾hdihla ke;

Èiakh ke;s ù hhs' w`ÿre meyehg yefrhs'

Fe ksÍlaIKh l< yels 

úm¾hdihla ke;

Èiakh ke;s ù hhs' w`ÿre meyehg yefrhs'

Cu ksÍlaIKh l< yels 

úm¾hdihla ke;

Èiakh ;rula ÿrg wvq 

fõ'

Èiakh ke;s ù hhs' l¿ 

meyehg yefrhs'

f,day Tlaiscka iu. m%;sl%shd l< úg f,dayfha Tlaihsvh idohs'

f,dayh + Tlaiscka  f,day Tlaihsâ

ksÍlaIK wkqj by; i|yka f,day jd;h iu. m%;sl%shdYS,s;ajh wjfrdayK 

ms<sfj<g ilia l< úg my; wdldrhg fõ'

Mg  >  Zn  > Fe > Cu 
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f,day" c,h iu. olajk m%;sl%shdj
f,day c,h iu. m%;sl%shd lsÍu f,i y`ÿkajkafka iudkH c,h iu. ñks;a;= 

lsysmhla ;=< § m%;sl%shd lrk wdldrh" r;a lrk úg c,h iu. m%;sl%shd lrk 

wdldrh iy yqud,h  iu. m%;sl%shd lrk wdldrh hs' ta ms<sn`oj f;dr;=re úuid 

n,uq ^5'3 j.=j&'
5'3 j.=j

f,dayh idudkH c,h iu. WKq c,h iu. yqud,h iu. r;a l< úg

Mg ksÍlaIKh l< yels 

úm¾hdihla ke;'

fiñka jdhq nqnq¿ 

msglrhs'

jdhq msg lrñka  fõ.fhka 

m%;sl%shd lrhs'

Zn ksÍlaIKh l< yels 

úm¾hdihla ke;

f,dayh u;=msg jdhq 

nqnq¿ lsysmhla /§ 

mj;S'

jdhq msg lrñka m%;sl%shd lrhs

Fe ksÍlaIKh l< yels 

úm¾hdihla ke;

ksÍlaIKh l< yels 

úm¾hdihla ke;

jdhq msg lrñka fiñka 

m%;sl%shd lrhs' M,j,ska kej; 

m%;sl%shl iEfohs'

Cu ksÍlaIKh l< yels 

úm¾hdihla ke;

ksÍlaIKh l< yels 

úm¾hdihla ke;

ksÍlaIKh l< yels 

úm¾hdihla fkdolajhs'

c,h iu. m%;sl%shd lsÍfï § msgjk jdhqj jkafka yhsârcka jdhqjhs' ue.akSishï 

muKla WKq c,h iu. m%;sl%shd lrñka ue.akSishï yhsâfrdlaihsâ idok w;r 

wfkla f,day m%;sl%shd lrk wjia:dj, § f,dayfha Tlaihsvh idohs'

ksÍlaIK wkqj by; i|yka f,day m%;sl%shdYS,s;ajh wvq jk wjfrdayK ms<sfj<g 

ilia l< úg my; wdldr fõ'

 Mg > Zn > Fe >  Cu 

f,day ;kql wï,  iu. olajk m%;sl%shdj

f,day ;kql yhsâfrdlaf,daßla wï,h" ;kql i,a*shqßla wï,h jeks wï, iu. 

olajk m%;sl%shd  ms<sn`oj f;dr;=re úuid n,uq'

5'4 j.=j

f,dayh ;kql wï, iu`. olajk m%;sl%shdfõ ksÍlaIK

Mg fõ.fhka jdhq nqnq¿ msg lrñka m%;sl%shd lr ue.akSishï lene,a, 

laIh ù hhs'

Zn ;rula fõ.fhka jdhq nqn¿ msg lrñka m%;sl%shd lr iskala 

lene,a, laIh ù hhs'

Fe fiñka  jdhq nqnq¿ msg lrñka m%;sl%shd lr hlv lene,a, laIh 

fjñka mj;S'

Cu ksÍlaIKh l< yels m%;sl%shdjla fkdolajhs'
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f,day" ;kql wï, iu. m%;sl%shd lrk úg § yhsârcka jdhqj iy f,day ,jKh 

idohs' ;kql yhsâfrdlaf,daßla wï,h iu. m%;sl%shd lrk úg § ,jKh f,i 

f,dayfha laf,darhsvh idohs' ^ue.akSishï laf,darhsâ" iskala laf,darhsâ yd whka 

laf,darhsâ& ;kql i,a*shqßla wï,h iu. m%;sl%shd l< úg f,dayfha ,jKh f,i 

i,af*aÜ idohs ^ue.akSishï i,af*aÜ" iskala i,af*aÜ" whka i,af*aÜ&'

ksÍlaIK wkqj tu f,day" wï, i|yd m%;sls%hdYS,s;ajh wvq jk wjfrdayK ms<sfj<g 

ilia l< úg my; wdldr fõ'

 Mg > Zn > Fe > Cu 

fï wkqj f,day úúO øjH iu. olajk m%;sl%shdYS,s;ajh wkqj f,day wjfrdayK 

ms<sfj<lg ilia l< yels h' tfia ilia l< f,day fY%aKsh" il%sh;d fY%aKsh f,i 

y÷kajkq ,nhs' il%sh;d fY%aKsfha f,day wkqms<sfj< fufia ±laúh yels h'

K fmdgEishï

Na fidaähï

Ca le,aishï

Mg ue.akSishï

Al we¨ókshï

Zn iskala 

Fe whka

Sn áka 

Pb Bhï

H yhsârcka 

Cu fldm¾ ^;U&

Hg uZlß ^riÈh&

Ag is,aj¾ ^ß§&

Pt ma,eákï

Au f.da,aâ ^rka&

il%sh;d fY%aKsh ±k .ekSfuka wmg w;a lr .; 

yels m%fhdack lsysmhla my; oelafõ'

 ” úoHq;a ridhksl fldaI ksmoùfï §"

 ” úoHq;a úÉfþokh isÿjk wdldrh meyeÈ,s 

lsÍug"

 ” úoHq;a f,daydf,amkh isÿlsÍfï §"

 ” hlv u,ne`Èu j<lajd .ekSug ;j;a 

f,dayhla fhdod .ekSfï §"

 ” f,damiaj,ska úúO f,day ksiaidrKh lr 

.ekSfï l%u ;SrKh lsÍu i|yd" 

 ” ridhksl m%;sl%shdjla isÿ jk wdldrh 

mqfrdal:kh lsÍug"

 ” f,day .nvd lsÍfï § tajdfha wdrlaIdj 

ie,iSfï l%uh ;SrKh lsÍug"

5'4'1 úoHq;a ridhksl fldaI       

úoHq;a ridhksl fldaIhl § ridhksl Yla;sh úoHq;a Yla;sh njg mßj¾;kh 

flf¾' úoHq;a ridhksl fldaI wdOdrfhka úúO WmlrK l%shd;aul l< yels h 

^5'11 rEmh&' 
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úÿ,s mkaou
.Kl hka;%hmß.Klh

5'11 rEmh

fuu WmlrKj, Ndú; jk úoHq;a ridhksl fldaI $negß 

5'12 rEmh - ld¾ negßh

m%udKfhka l=vd tajd h' kuq;a fudag¾ r: mK .ekaùug 

Ndú; lrk negßh m%udKfhka úYd, h' tu negßh 

úoHq;a ridhksl fldaI lsysmhl tl;=jls ^5'12 rEmh&' 

ridhksl fldaIj, l%shdldß;ajh wOHhkh lsÍug 5'6  

l%shdldrlfuys ksr;fjuq'

 

ir, fldaIhla ks¾udKh lsÍu

wjYH øjH -  l=vd îlrhla" ;kql i,a*shqßla wï,h iy iskala f,day 

;yvqjla 

îlrhla" ;kql i,a*shqßla wï,h iy iskala f,day 

iskala f,day 

;yvqj

;kql i,a*shqßla 

wï,h

5'13 rEmh

l%uh -

 ” l=vd îlrhlg ;kql i,a*shqßla 

wï,h tl;= lrkak' 

 ” 5'13 rEmfha oelafjk wkaoug iskala 

f,day ;yvqfjka fldgila i,a*shqßla 

wï, ødjKfha .sf,k fia tys 

;nkak'

 ” Tfí ksÍlaIK igyka lrkak'

5'6 l%shdldrlu

fuys § iskala f,day ;yvqj wi,ska jdhq nqnq¿ msg jk nj;a l%ufhka iskala ;yvqj 

laIh jk nj;a ksÍlaIKh l< yels h'

iskala f,dayh ;kql i,a*shqßla wï,h iu. m%;sl%shd lsÍu ksid úoHq;a Odrdjla 

ksmofjk w;r tu l%shdj,sh ksÍlaIKh lsÍu i|yd 5'7 l%shdldrlfuys ksr;fjuq' 

cx.u ÿrl:kh
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ir, fldaIhla ks¾udKh lsÍu

wjYH øjH -  îlrhla" iskala yd fldm¾ ;yvq" ;kql i,a*shqßla 

wï,h" iïnkaOl lïì" weógrh 

l%uh -

 ” iskala ;yvqj yd ;U ;yvqj 

5'14 rEmfha wdldrhg lïì 

fhdodf.k weógrhg iïnkaO 

lrkak' bkamiq f,day ;yvq 

fol ;kql i,a*shqßla wï,h 

wvx.= îlrh ;=< .s,ajkak'

 ” Tfí ksÍlaIK igyka 

lrkak'

wï,h" iïnkaOl lïì" weógrh

iskala ;yvqj yd ;U ;yvqj 

5'14 rEmfha wdldrhg lïì 

fhdodf.k weógrhg iïnkaO 

lrkak' bkamiq f,day ;yvq 

fol ;kql i,a*shqßla wï,h 

Tfí ksÍlaIK igyka 

AA

iskala ;yvqj

fldm¾ ;yvqj

;kql i,a*shqßla 

wï,h

5'14 rEmh

5'7 l%shdldrlu

;kql i,a*shqßla wï, ødjKhl f,day folla  .s,ajd tu f,day fol ikakdhl 

lïìhlska iïnkaO l< úg ndysr mßm:h ;=<ska úÿ,s Odrdjla .,d hk  nj  

ksÍlaIKh l< yels jkq we;' tfia .,d hk úÿ,s Odrdfõ m%udKh ødjKfha .s,ajd 

we;s f,day foflys  il%sh;dj wkqj ;SrKh fõ' jvd;a jeä úÿ,s Odrdjla ,nd 

.ekSug kï il%sh;d fY%aKsfha by<ska msysá f,dayhla yd my<ska msysá f,dayhla 

fhdod .; hq;= h' kuq;a wêl il%sh;dj ksid by<ska u msysá K, Na, Ca, Mg jeks 

f,day fhdod .; fkdyels h' tfia u il%sh;d fY%aKsfha my<ska u msysá Au, Ag, Pt, 
Hg jeks il%sh;dj wvq f,day ÿ,n ùu yd ñ, wêl ùu ksid fhdod .ekSu m%fhda.sl

fkdfõ' 

tneúka úoHq;a ridhksl fldaIhla i|yd fhdod.; yelafla il%sh;d fY%aKsfha msysá

Zn, Fe, Sn, Pb iy Cu  jeks f,day h' ta wkqj jeä úÿ,s Odrdjla ,nd .ekSug Zn 
iy Cu  f,day fhdok nj wjfndaO lr .; yels jkq we;'

ir, fldaIhla ks¾udKh lsÍu

wjYH øjH -  foys f.ä y;rlaa $myla" ms;a;, mdg remsh,a mfya ldis y;rla 

fyda ;U ;yvq len,s y;rla fldkal%sÜ weK y;rlaa" r;= mdáka 

±,afjk LED la fyda" ix.S; kdo fok iqn me;=ï m;la" lsUq,a 

la,sm iïnkaO l< jh¾" fjd,aÜógrhla fyda u,aáógrhla 

l%uh -

 ” foyss f.ählg fldkal%sÜ weKhla yd remsh,a mfya ldishla iïnkaO lr 

fjda,aÜógrhl fyda u,aáógrfha fjda,aÜógr mrdih iïnkaO lrkak 

^5'15 rEmh&' ;U ;yvqj fjda,aÜógrfha Ok w.%hg;a" fldkal%sÜ weKh 

fjda,aÜógrfha RK w.%hg;a iïnkaO lsÍug j. n,d .kak'

5'8 l%shdldrlu
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5'15 rEmh -5'15 rEmh -

5'16 rEmfha wdldrhg foy f.ä y;rlg fyda mylg remsh,a mfya 

ldis iy fldkal%sÜ weK iïnkaO lr fjda,aÜógrhl fyda u,aáógrfha 

fjda,aÜógr mrdih iïnkaO lrkak' u,aáógrh bj;a lr ta fjkqjg 

LED fyda  iqn me;=ï mf;ys negß .,jd LED ;snQ w.%hg iïnkaO 

lrkak'

5'16 rEmh -5'16 rEmh -

+ -

tl foys f.ähla Ndú; l< úg fjda,aÜógrh W;al%uKh jk nj;a" LED la 

±,aùug tu úÿ,sh m%udKj;a fkdjk nj;a fmkS hhs'

foys f.ä y;rla fyda myla iïnkaO lrk úg jeä úÿ,s m%udKhla W;amdokh jk  

nj;a LED la ±,aùug tu úÿ,sh m%udKj;a jk nj;a ;yjqre fõ' 

;rula úYd, j¾.M,fhka hq;= (6 cm x 4 cm) ;U yd iskala ;yvq w;rg foys hqI 

fm`. jQ fmryka lvodis fhdod .; yels kï tu fldaI m%;sl%shdfjka l=vd ir, 

Odrd fudagrhla ñks;a;= lsysmhla lrleúh yels h ^5'17 rEmh&'Odrd fudagrhla ñks;a;= lsysmhla lrleúh yels h ^5'17 rEmh&'

iskala  ;yvqj

foys hqI fm`.jQ fmryka lvodish

;U  ;yvqj

ir, Odrd 

fudagrh

5'17 rEmh -
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5'4'2 úoHq;a - úÉfþokh

rka wdNrK idmamq wdikakfha rka$ß§ wdNrK Tm ouk wdldrh Tn ksÍlaIKh 

lr ;sfí o@ tu ia:dkhla fyd¢ka ksÍlaIKh l<fyd;a úoHq;h imhk negßhla" 

thg iïnkaO l< lïì iy lsishï ødjKhla mqrjk ,o Ndckhla wdOdrfhka rka 

m;=rl we;s rka" wdNrK u; wdf,am lsÍu isÿ lrk nj fmkS hhs'

fufia úoHq;h ikakhkh lrk ødjKhla ;=<ska úÿ,s Odrdjla heùfuka isÿ lrkq 

,nk ridhksl úm¾hdi úoHq;a - úÉfÊok l%shdj,s f,i ye¢kafõ' 

5'18 rEmfha ±lafjkafka úoHq;a - úÉfþokh i|yd fhdod .kakd ir, wegjquls'

Ok bf,lafg%davh

RK bf,lafg%davh

úoHq;a úÉfþoH ødjKh

5'18 rEmh -

(+)(-)

fï i|yd .kq ,nk úoHq;h ikakhkh lrk ødjK úoHq;a - úÉfþoHh f,i 

y÷kajhs' ødjKhg úÿ,sh iemhSu i|yd Ndú; lrk ikakdhl øjH bf,lafg%dav 

f,i y÷kajhs' fndfyda úg bf,lafg%dav f,i ldnka ^ñksrka& fyda ma,eákï Ndú; 

lrhs' tajd úoHq;a - úÉfþoHh iu. m%;sl%shd fkdlrk neúka wl%sh bf,lafg%dav f,i 

ye¢kafõ' fldaIj, RK w.%hg iïnkaO lrk bf,lafg%davh RK bf,lafg%davh

fyj;a lef;davh f,i;a" fldaIj, Ok w.%hg iïnkaO lrk bf,lafg%davh Ok 

bf,lafg%davh fyj;a wefkdavh f,i;a" y÷kajkq ,efí' 

úoHq;a - úÉfþokh u.ska úoHq;a - úÉfþoH Bg jvd ir, øjH njg fyda tys 

ix>gl uQ,øjHj,g fjka lr .; yels h' úoHq;a - úÉfþok l%shdj,sh wjfndaO 

lr .ekSu i|yd 5'9 l%shdldrlfuys ksr;jkak'

wjYH øjH -  fidaähï laf,darhsâ ødjKhla ^¨Kq ødjKhla&" fldm¾ 

i,af*aÜ ^m,audkslalï& ødjKhla" ldnka l+re

l%uh -

 ” 5'19 rEmfha oelafjk wdldrhg wegjqï ilia lr .kak'

 ” ksÍlaIK igyka lrkak'

5'9 l%shdldrlu
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 ” fidaähï laf,drhsâ ødjKh úoHq;a úÉfþokh lrk úg o bf,lafg%dav folu 

wi,ska jdhq nqnq¿ msgfõ' 

 ” fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh lrk úg wefkdavh wi,ska jdhq 

nqnq¿ msg jk nj;a lef;davh ^ødjKfha .s¨Kq fldgi& r;= ÿUqre mdg jk 

nj;a ksÍlaIKh l< yels jkq we;'

5'4'3' úoHq;a f,daydf,amkh

fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh l< úg lef;davh u; ;U ;ekam;a ùu 

Tn 5'9 l%shdldrlfuys § ksÍlaIKh lrk ,È' lef;davh i|yd fjk;a ikakdhl 

øjHhla fyda f,dayuh jia;=jla fhdod .;af;a kï tys ;U wdf,am jkq we;' 

lef;davh u; wdf,am jkafka úoHq;a úÉfþoH ødjKfha ;snQ f,dayh hs' fï ksid 

fjk;a f,day wvx.= c,Sh ødjK úoHq;a úÉfþokh lsÍfuka tu f,dayh wmg wjYH 

jia;=jla u; wdf,am lr .; yels h' fufia úoHq;a úÉfþokh u.ska hï jia;=jla 

u; f,day ia;rhla wdf,am lr .ekSu úoHq;a f,daydf,amkh f,i ye¢kafõ'

úoHq;a f,daydf,amkh lsÍfï § my; i|yka lreKq flfrys wjOdkh fhduq l< 

hq;=j we;'

 ” úoHq;a úÉfþoH ødjKh f,i wdf,am l< hq;= f,dayfha ,jKhl c,Sh 

ødjKhla fhdod .ekSu'

 ” wefkdavh f,i wdf,am l< hq;= f,dayfha lene,a,la fhdod .ekSu'

 ” f,dayh wdf,am lr .; hq;= jia;=j lef;davh f,i Ndú; lsÍu'

 ” wvq úÿ,s Odrdjla iemhSu' 

fldm¾ i,af*aÜ ødjKhla  úoHq;a úÉfþokh lsÍu u.ska fldm¾ f,dayh wdf,am 

lr .; yels h'

fldm¾ i,af*aÜ  whksl ixfhda.hls' tneúka tys c,Sh ødjKh ;=< Ok whk iy 

RK whk we;' ^5'20 rEmh&'

 ” úoHq;a úÉfþoH ødjKh f,i fldm¾ i,af*aÜ ødjKhla o    

 ” wefkdavh f,i ;U lene,a,la o

 ” lef;davh f,i wdf,amh lr .; hq;= jia;=j o fhdod .; hq;= h'

wefkdavh lef;davhwefkdavh

fidaähï laf,darhsâ 

ødjKh 

lef;davh

5'19 rEmh

fldm¾ i,af*aÜ ødjKh



104 ridhksl úm¾hdi
fkdñf,a fnÞ yeÍu i|yd h

wefkdavfha ;U lene,a, laIh ù jia;=j u; wdf,am jk nj 

5'20 rEmh -

-e-

MeCu

Cu2+

SO4
2-

Cu

e-

+

ksÍlaIKh l< yels jkq we;' fuys § wefkdavfha f,dayh 

ødjK.; jk w;r ødjKfha f,day whk jia;=j u; f,dayh 

f,i wdf,am fõ' úoHq;a f,daydf,amkh fhdod f.k we;s 

wjia:d lsysmhla my; oelafõ'

 ” hlv u; rka wdf,am lsÍu ^5'21 rEmh&hlv u; rka wdf,am lsÍu ^5'21 rEmh&

5'21 rEmh -

 ” hlv u; ksl,a" fl%dñhï" iskala yd ß§ wdf,am lsÍu ^5'22 rEmh&

úh<s fldaI

f,daydf,amkh 

l< hq;= jia;=j

c,Sh is,aj¾ 

,jKh

is,aj¾

5'22 rEmh -

ß§ wdf,amKhg 

fmr

ß§ wdf,amKhg 

miq

 ” hlv n÷ka u; áka wdf,am lsÍu ^5'23 rEmh&

5'23 rEmh -
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f,day úLdokh5'5

5'5'1' u,ne£u yd u,skùu

f,dayj, wdfõKsl ,laIKhla jkafka tys we;s f,dayl Èiakh hs' m%Odk jYfhka 

u Tlaiscka jdhqj iu.;a jd;fha we;s fjk;a jdhq iu.;a m%;sl%shd lsÍfuka f,dayl 

Èiakh ke;s ù hhs' fuu isÿùu f,day u,sk ùu f,i y÷kajhs' u,sk ùu ksid 

ridhkslj w¨;ska ksmojQ  øjH f,day mDIaGfhka .e,ù bj;aj hdu f,day úLdokh 

f,i y÷kajhs' we¨ókshï" ;U yd iskala jeks f,day u,sk jk w;r hlv úLdokh 

fõ' hlv úLdokh u,ne£u f,i y÷kajhs'

hlv úLdokhg fmr

hlv úLdokfhka miq

5'24 rEmh

hlv u,ne£ug wjYH idOl
hlv úLdokh fyj;a u,ne£ug w;HjYH idOl fudkjd o@ 

u, ne£ we;s hlv fndfyduhla jd;hg ksrdjrKh jQ tajd nj ksÍlaIKh lsÍfï § 

fmkS hhs' fï i|yd w;HjYH idOl folla jkafka jd;h ^jd;fha we;s Tlaiscka& 

yd c,h hs' hlv u,ne£ug jd;h iy c,h wjYHfõ ± hs mÍlaIKd;aulj úuid 

ne,sh yels h'

u,ne£ug jd;h wjYHfõ ± hs mÍlaId lsÍug 5'10 l%shdldrlfuys fhfouq'

wjYH øjH -  msßisÿ lrk ,o hlv weK lsysmhla" mÍlaId k< fyda 

úksúo fmfkk l=mams fyda ;=kla" fmd,af;,a iaj,amhla" 

c,h" wen folla

l%uh -

 ” mÍlaId k< ;=fkka follg wvla muK jk fia iudk c, mßud 

oukak'

 ” tla k<hlg kgk f;la r;a l< c,h iudk mßudjla oukak'

 ” k< ;=kgu msßisÿ lrk ,o hlv weKh ne.ska oukak'

5'10 l%shdldrlu
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 ” kgk f;la r;a lrk ,o k<fhys c,h u;g ;=kS fmd,a f;,a 

;Ügqjla oud wenhlska jikak'

 ” b;sß k< foflka tla k<hla o wenhlska jikak' b;sß k< foflka tla k<hla o wenhlska jikak'

idudkH c,h

msßisÿ lr .;a hlv weK

kgjk ,o c,h

f;,a ;Ügqj

wen

BA C

5'25 rEmh

 ” i;shlska muK ksÍlaIK jd¾;d lrkak'

c,h kgk f;la r;a lrk úg c,fhys jQ jd;h bj;a ù hhs' wenh rys; A  k<fha 

jQ c,fha jd;h hï m%udKhla Èh ù we;s w;r" c,h ;j ÿrg;a jd;h yd iam¾Yj 

mj;S' ta wkqj jvd;a fyd¢ka jd;h ,enqK A k<fhys jQ hlv weKh jeäfhka u, 

ne`§ we;s nj;a" ;rula jd;h ,enqK B k<fhys jQ hlv weKh Bg wvqfjka u, 

ne`§ we;s nj;a" jd;h fkd,efnk C k<fhys jQ hlv weKh idfmalaIj u, ne|S 

ke;s nj;a ksÍlaIKh l< yels jkq we;'

u,ne£ug c,h wjYH fõ ± hs mÍlaId lsÍug 5'11 l%shdldrlfuys fhfouq'

wjYH øjH -  msßisÿ lrk ,o hlv weK lsysmhla" mÍlaId k< fyda 

úksúo fmfkk l=mams ;=kla" is,sldfc,a fyda ks¾c,Sh 

le,aishï laf,darhsâ fyda iaj,amhla" c,h 

l%uh -

 ” mÍlaId k< ;=fkka tllg 2 cm muK Wig is,sldfc,a fyda 

ks¾c,Sh le,aishï laf,darhsâ fyda oukak'

 ” k< ;=kgu msßisÿ lrk ,o hlv weKh ne.ska oukak'

 ” is,sldfc,a ±uQ k<h wenhlska jikak'

 ” b;sß k< foflka tla k<hla o wenhlska jikak' 

5'11 l%shdldrlu



107ridhksl úm¾hdi
fkdñf,a fnÞ yeÍu i|yd h

 ” i;shlska muK ksÍlaIK jd¾;d lrkak'i;shlska muK ksÍlaIK jd¾;d lrkak'

is,sldfc,a

rn¾ wenh

QP R

5'26 rEmh

wenh iys; R mÍlaId k<hg is,sldfc,a ±uQ úg k<h ;=< jQ c, jdIam is,sldfc,a 

u.ska Wrd .kq ,nhs' is,sldfc,a fkdue;s Q wenh iys; k<fha c, jdIam we;af;a 

b;d iaj,amhla muKs' jd;hg újD;j we;s P k<fha hlv weKhg jd;fha we;s c, 

jdIam ,efí' ta wkqj jvd;a fyd¢ka c, jdIam ,enqK P k<fhys jQ hlv weKh 

jeäfhka u, ne£ we;s nj;a" ;rula c, jdIam ,enqK Q k<fhys jQ hlv weKh 

Bg wvqfjka u, ne£ we;s nj;a" c, jdIam fkd,efnk R k<fhys jQ hlv weKh 

idfmalaIj u, ne£ ke;s nj;a ksÍlaIKh l< yels jkq we;'

5'10 yd 5'11 l%shdldrlï foflys ksÍlaIK wkqj jd;h iy c,h hk idOl folu 

,enqKq hlv weK jvd;a fyd¢ka u, ne§ we;s nj fmkS hhs' u, ne£ug jd;h iy 

c,h wjYH nj ks.ukh l< yels h'

u,ne£u i|yd jeh jQfha jd;fha wvx.= l=uk ix>glhla±hs mÍlaId lsÍug ilia 

l< yels wegjqula 5'27 (a) rEmfha ±la fõ'

Èk lsysmhlg miqj hlv fl`È iys; k<fha muKla c, uÜgu by< f.dia we;s 

nj ksÍlaIKh lsÍug yels fõ ^5'27 (b)  rEmh&'

 

hlv fl`È

c,h

(a) - fmr (b) - miq

 

hlv fl`È

c,h

5'27 rEmh
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by< .sh c, mßudj k<fha uq¿ mßudfjka mfyka tllg wdikak neúka u, 

ne`§u i`oyd jeh ù we;af;a jd;fha ;snQ Tlaiscka jdhqj nj ks.ukh l< yels h'

fï wkqj hlv u, ne`§ug c,h iy Tlaiscka w;HjYH idOl nj mÍlaId;aulj 

;yjqre l< yels h'

wï, iy ,jK u, ne`§fï fõ.h jeä lrk w;r Niau u, ne`§u m%udo lrhs' 

foys f.ähla lmk ,o msys ;,h blaukska u, ne£ug ,lajkqfha tys wdï,sl nj 

ksid h' tfiau id.rh wdY%s;j mj;akd hlv blaukska u,ne£u isÿ jkafka ,jK 

fya;=fjks' 

hlv u,ne£u md,kh lsÍfï Wml%u
hlv u, ne`§fuka miqj úLdokh ùu wd¾Ól jYfhka mdvq f.k fok neúka hlv 

u, ne`§u j<lajd .ekSug mshjr .; hq;= h'  ta i`oyd wkq.ukh l< yels mshjr 

lsysmhla my; ±lafõ'

 ” ;Ska; wdf,am lsÍu

f.aÜgq" jdykj, f,dayuh fldgia" jeys mS,s" cfk,a l+re jeks fndfyda hlvj,ska 

ksu jQ øjH u; ;Ska; wdf,am lsÍfuka u,ne`§u j<lajd .kS' túg f,dayh iu. 

c,h yd Tlaiscka .eàu j<lS' c,h yd Tlaiscka .eàu j<lS'

5'28 rEmh - u,ne`§u je<elaùug ;Ska; wf,am lsÍu

 ” .%Sia fyda f;,a wdf,am lsÍu

jdyk fiajd lsÍfuka miq f;,a OQuhla wdf,am lrkq ,nhs' tfia u wf,ú lsÍug 

fjf<|ie,aj, we;s mdmeÈ h;=remeÈ yd jdyk wu;r fldgia iuyrl .%Sia fyda 

f;,a wf,am lr we;' mdmeÈ h;=remeÈ Ndú; wjia:dfõ § f;,a fh§fuka u,ne£u 

j<lajd .; yels w;r u .eàfï § wkjYH Yío we;s ùu o j<lajd .; yels h'j<lajd .; yels w;r u .eàfï § wkjYH Yío we;s ùu o j<lajd .; yels h'

5'29 rEmh- u,ne£u je<elaùug .%Sia fyda f;,a wdf,am lsÍu
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 ” fjk;a f,dayhla wdf,am lsÍu

 ² lsßmsá" ìialÜ" ieuka jeks oE l,a ;nd .ekSug nyd,k f,dayuh 

n÷kaj, úoHq;a úÉfþokh u.ska áka wdf,am lr we; 

^5'30 rEmh&'

 ² hlv u,ne§u j<lajd .ekSug nyq,j u Ndú; lrkafka 

iskala f,dayh hs' hlv weK" lïì ±,a" wdrlaIK wdjrK" 

fldkal%sÜ weK ßjÜ weK" jeg i|yd fhdod .kakd lgq 

lïì" hlv ng iy tajd iïnkaOl fldgia jeks fndfyda 

oE øj l< iskala ;=< .s,aùfuka iskala wdf,am lr we;' 

nd,aÈ jeks oE u,ne£u j<lajd .ekSug .e,ajkhsia lsÍu 

u.ska iskala wdf,am lr we; ^5'31 rEmh&'

5'31 rEmh

 ” c,h iy Tlaiscka hlv iu. iam¾Y ùu je<elaùug fhÈh ye;s fjk;a 

Wml%u fh§u

fï i`oyd fndfyda úg isÿlr we;af;a fmd,s;Skaj,ska wdjrKh lsÍuhs' tys § jd;h 

we;=`M fkdjk fia uqød ;nd we;' mdmeÈ yd h;=remeÈ wu;r fldgia" fudg¾ r: 

wu;r fldgia jeks oE ;=kS f;,a ;Ügqjla wdf,am lr fmd,s;Ska u,a,l uqød ;nd 

we;'

hlv u, ne`§u o ridhksl m%;sl%shdjla jk w;r tys§ hlv Tlaiscka iu. m%;sl%shd 

lrhs'

oykh5'6

5'6'1' ridhksl m%;sl%shdjla f,i oykh
oykh f,i y`ÿkajkafka hï øjHhla hï WIaK;ajhl § Tlaiscka jdhqj iu. 

ridhkslj m%;sl%shd lsÍu hs' oykfha § ;dmh yd wdf,dalh msgfõ' ´kEu øjHhla 

oykh fõo@ oykh ùu i`oyd wjYH ;;a;aj fudkjd ±hs fidhd n,uq'

 nyd,k f,dayuh 

5'30 rEmh
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oykh isÿùug wjYH idOl
 ” odyH øjH 

 ” oyk fmdaIl jdhqj

 ” odyH øjH Êj,k WIaK;ajhg m;aùu

odyH øjH f,i y÷kajkfka ;dmh iemhQ úg oykhg ,lajk øjH hs' 

ksoiqka - lvodis" fmÜr,a" N+ñf;,a" bá" lmqrefm;s" ;dr" t,a mS jdhqj" 

Y,H iam%s;=" or" jhska iam%s;=" uoHidr" yhsârcka jdhqj

ish¨ u øjH ;dmh iemhQ úg oykh fkdfõ' oykh fkdjk øjH wodyH øjH f,i 

y`ÿkajhs'

ksoiqka - ùÿre" .,a" je,s" fldkal%sÜ" c,h" ̈ Kq" ldnka vfhdlaihsâ jdhqj

oykfha § isÿjkafka ødyH øjH Tlaiscka jdhqj iu. m%;sl%shd lsÍu hs' tneúka 

Tlaiscka jdhqj oyk fmdaIl jdhqjls' oyk fmdaIl jdhqjla jkafka Tlaiscka jdhqj 

muKs' 

odyH øjH yd oyk fmdaIl jdhqj mßirfha ;snqk o oykhla isÿ fkdfõ' oykh 

isÿùug odyH øjH hï WIaK;ajhla f;la r;aúh hq;= h' tfia oykh wdrïN ùug 

m;aúh hq;= wju WIaK;aajh Êj,k WIaK;ajh f,i ye`Èkafõ' úúO øjHj, Êj,k 

WIaK;ajh úúO w.hhka .kshs'

ksoiqka -

 ” fmÜr,a" uoHidr" jhska iam%s;=" t,a mS jdhqj" mq¿ka" fjä fnfy;a jeks oEys 

Êj,k WIaK;ajh wvq jk w;r tajd jyd .sks .kakdiq¨ h'

 ” bá" ãi,a" jeks oE oykh ùug Bg jeä WIaK;ajhlg r;a l< hq;= h' tajdfha 

caj,k WIaK;ajh ;rula by< h'

 ” wrgqj iys; oej jeks ;j;a iuyr oE oykh ùug by< ;dm m%udKhla iemhsh 

hq;=h' tajdfha Êj,k WIaK;ajh b;d by< w.hla .kshs'

oykh ridhksl m%;sl%shdjla ksid odyH øjH u.ska kj øjH mßirhg uqod yßhs' 

tfuka u fkd±jqk odyH wxY= fuka u w¾O jYfhka oykh jQ odyH wxY= o mßirhg 

tl;= fjhs' th ;SrKh jkafka oykfhys iajNdjh u;hs' odyH øjH iu. m%;sl%shd 

lrk Tlaiscka m%udKh tkï oyk fmdaIlfha iq,n;dj wkqj oykh wdldr 

follg meyeÈ,s l< yels h'

 ” mQ¾K oykh

 ” w¾O oykh

odyH øjH Tlaiscka jdhqj iu. m%;sl%shd lr wjika M, njg m;a ùu mQ¾K oykh 

hs' fuys §  fkd±jqk odyH wxY= fyda w¾O jYfhka m%;sl%shd lr ksmo jQ M, fkdue;' 

tneúka mQ¾K oykfha §  jeä ;dm m%udKhla msgfõ' ldnka yd yhsârcka uQ,øjH 

wvx.= odyH øjH oykfha § M, f,i ldnka vfhdlaihsâ yd c,h ksmojhs' mQ¾K 

oykfha § idfmalaIj jeä Yla;s m%udKhla ^;dmc Yla;sh& ksoyia fõ' oykfha § 

m%udKj;a ;rï Tlaiscka jdhqj fkdue;s úg w¾O oykh isÿ fõ' fï fya;=fjka 

odyH øjHj, wvx.= fkd±jqk odyH wxY= fyda uQ,øjH fyda oykfha w;rueÈ M, 
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fyda ;sìh yels h' r:jdyk Odjkfha § w¾O oykh fya;=fjka fmÜr,a fyda ãi,a 

jdIam" fkd±jqk ldnka wxY=" ldnka fudfkdlaihsâ jdhqj" ldnka vfhdlaihsâ 

jdhqj yd c, jdIam mßirhg tl;= fõ' tfuka u w¾O oykfha § mQ¾K oykhg 

idfmalaIj msgjk Yla;s m%udKh ^;dm Yla;sh& wvq h'

bámkaoï ±,a,

bámkaoula ±,aùfï § tys oykh isÿjkafka flfia o@ 

 ” kQ,g .sks ±,a jQ úg tu ;dmfhka m<uqj >k bá" øj njg m;a fõ'

 ” kQ, Èf.a by<g meñfKk øjbá jdIam fõ'

 ” bájdIam Êj,k WIaK;ajhg m;a ù Tlaiscka jdhqj iu. m%;sl%shd lr wdf,dalh 

yd ;dmh msg lrhs'

hka;ñka fmfkk ndysr l,dmh

§ma; l,dmh

w§ma; l,dmh

ndysr l,dmfha ks,a meye;s fldgi

5'32 rEmh -
                

bámkaoula o,ajd tys ±,a, fyd¢ka ksÍlaIKh lrkak' tys ndysr l,dmh" §ma; 

l,dmh yd w§ma; l,dmh y÷kd.kak' 

bámkaoï oe,af,ys ndysr l,dmh" oe,af,ys mdofhka ,d ks,a mdáka wdrïN ù 

by<g hk úg fkdfmkS hhs' fuh by< u WIaK;ajh iys; l,dmh fõ'

§ma; l,dmh fkd±jqk ldnka wxY+ iys; h' tu ldnka wxY= .skshï ù ly meye 

wdf,dalh ksl=;a lrhs' tys ndysr l,dmhg jvd wvq WIaK;ajhla we;s w;r w§ma; 

l,dmfha WIAK;ajhg jvd jeä h'  

w§ma; l,dmfha oykhla isÿjkafka ke;' fkd±jqk bájdIam 

iys; h' wju WIaK;ajh iys; l,dmh w§ma; l,dmh hs' 

5'33 rEmfha wldrhg w§ma; l,dmhg isyska ùÿre nghl 

fl<jr we;=¿ fldg újD; fl<jrg .sks ±,ajQ úg hka;ñka 

.sks .kakd nj ksÍlaIKh l< yels h' tu.ska w§ma; l,dmfha 

we;af;a fkd±jqk bájdIam nj ks.ukh l< yels h'

w§ma; l,dmfha oykhla isÿjkafka ke;' fkd±jqk bájdIam 

5'33 rEmfha wldrhg w§ma; l,dmhg isyska ùÿre nghl 

fl<jr we;=¿ fldg újD; fl<jrg .sks ±,ajQ úg hka;ñka 

.sks .kakd nj ksÍlaIKh l< yels h' tu.ska w§ma; l,dmfha 

5'33 rEmh -



112 ridhksl úm¾hdi
fkdñf,a fnÞ yeÍu i|yd h

nkaika ±,a,
úoHd.drfha mÍlaIK lghq;= i`oyd m%udKj;a ;dm m%dudKhla ,nd .ekSug;a" ±,s 

rys; ±,a,la ,nd .ekSug;a Ndú; lrkqfha nkaika odylh hs' nkaika odylhla 

o,ajd tys ±,a, fyd¢ka ksÍlaIKh lrkak ^5'34 rEmh&'

nkaika odylhg imhk jd; m%udKh wvq fyda jeä fyda l< yels h' túg ,efnk 

Tlaiscka  m%udKh jeä jk úg ±,a, ks,a meyehg yef¾' Tlaiscka m%udKh wvq jk 

úg ±,a, ly meyehg yef¾' nkaika odylfha my<ska we;s lr j<,a, lrleùfuka 

t,a' mS jdhqj iu. ñY% jk jd; m%udKh wjYH m%udKhg ilid .; yels h' tu.ska 

oykhg wjYH Tlaiscka m%udKh ,nd Èh yels h'

w§ma; l,dmfha fkd±jqk jdhq wxY+w§ma; l,dmfha fkd±jqk jdhq wxY+

nkaika odylh

woDYH 

l,dmh

;o ks,a mdg 

l,dmh

,d ks,a mdg 

l,dmh

w§ma; 

l,dmh

5'34 rEmh

iys; h' oykhla isÿ fkdfõ' w§ma; 

l,dmhg isyska úÿre nghla we;=¿ 

lsÍfuka tys we;af;a fkd±jqk wxY= nj 

;yjqre lr .; yels h'

w§ma; l,dmfha isg msg;g ms<sfj<ska 

;o ks,a meye;s l,dmh;a' ,d ks,a meye;s 

l,dmh;a ±lsh yels h' ndysßka u msysgkafka 

WIaK;aajh jeä u woDYH l,dmh hs'

oe,a, ilia l< nkaika odylfha lymdg 

±,a,la fndfyda úg fkdmj;sk neúka ±,s 

ne§ula isÿ fkdfõ'

mQ¾K oykh isÿ jk wjia:dj, oe,af,ys 

j¾Khla ke;' bámkaoï oe,af,ys fuka 

u nkaika oe,af,ys o w¾O oykh isÿ fõ' 

tfy;a úúO l,dmj, WIaK;aj tlsfklg fjkia h' 

.Eia ,sfmys ±,a,
ksjfia wdydr msiSug Ndú; jk .Eia ,sfmys ±,a, Tn ksÍlaIKh lr ;sfí o@ jvd;a 

jeä ;dmhla ,ndf.k bkaOk ̂ t,a' mS jdhqj& b;sß lr .ekSug l=ula l< hq;= o@ fï 

i`oyd .Eia ,sfmys we;s jd; iemhqu md,kh lrñka ks,a ±,a,la ,nd .; yels h' 

ly ±,a,la ,efí kï bka woyia jkafka fkd±jqk ldnka wxY= iys;j w¾O oykh 

isÿjk l,dmh jeä njhs'isÿjk l,dmh jeä njhs'

 fyd¢ka Tlaiscka ,enqKq úg 

oe,af,ys iajNdjh
fyd¢ka Tlaiscka fkd,enqKq 

úg oe,af,ys iajNdjh
5'35 rEmh
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oyk M, mßirhg we;s lrk n,mEï
t,a' mS jdhqj" N+ñf;,a" bá" fmÜr,a jeks fndfyda bkaOkj, we;af;a ldnka 

iy yhsârcka hk uQ,øjH fol muKs' ldnka iy yhsârcka muKla we;s øjH 

yhsâfrdldnka f,i y÷kajhs' yhsâfrdldnka mQ¾K oykfhka wdf,dalh iy 

;dmhg wu;rj mßirhg ksl=;ajkafka ldnka vfhdlaihsâ jdhqj;a" c,h;a muKs' 

w¾O oykh jk úg ldnka vfhdlaihsâ yd c,hg wu;rj ldnka fudfkdlaihsâ 

jdhqj;a" fkd±jqk ldnka wxY=;a mßirhg tl;= fõ' 

lvodis" or iy oykhg ,lajk fjk;a odyH øjH u.ska úúO jdhq j¾. mßirhg 

tl;= fõ' i,a*¾ ^f.kao.ï& wvx.= øjH oykfhka i,a*¾ vfhdlaihsâ jdhqj 

mßirhg ksoyia fõ' oykh lsÍug kqiqÿiq ma,diaála" fmd,s;Ska jeks øjH oykh 

lsÍfuka mßirhg úI iys; jdhq tl;= fjhs'

mßirhg tl;= jk úúO jdhq u.ska wmg wys;lr m%;súmdl w;alr fohs' tajdhska 

lsysmhla fufia h'

 ” ldnka vfhdlaihsâ jdhq m%;sY;h by< hdu u.ska mDÓú f.da,fha WKqiqu 

by< hdu isÿ fõ' mDÓúf.da,fha WKqiqu by< hdu ksid c, W,am;a is§ hdu" 

O%ejdikak m%foaYj, whsia l÷ Èh ùu" id.r c,h m%idrKh ùfuka uqyqÿ c, 

uÜgu by<hdu ksid ¥m;a hgùu jeks úúO wys;lr ;;a;aj we;s fõ'

 ” ldnka fudfkdlaihsâ úI jdhqjls' th Yajik wmyiq;d we;s lrk w;r ksÈu; 

iajNdjh we;s lrhs' b;d flá ld,hla ;=< urKh isÿ úh yels h'

 ” i,a*¾ vfhdlaihsâ jdhqj u.ska wï, jeis we;s lrhs' wï, jeis u.ska Ydl 

úkdY ùu" lsß.rev m%;sud laIh ùu" yd f,dayuh ksuejqïj,g ydks isÿ fõ'

 ” fmd,s;Ska" ma,diaála jeks oE oykfhka msgjk vfhdlaiSka jdhqj u.ska j|Ndjh 

we;s lrk w;r fjk;a Yajik wmyiq;d o we;s lrhs'

 ” fkd±jqk ldnka wxY= mdkSh c, iïm;a ¥IKh lrk w;r Yajik wdndO we;s 

lrhs'

.sks ;%sfldaKh yd .sks ksùu5'7

5'7'1' .sks ;%sfldaKh

.skakla we;s ùug odyH øjHhla fyj;a bkaOkhla" oyk.skakla we;s ùug odyH øjHhla fyj;a bkaOkhla" oyk

T
l
ai
sc
k
a ;

dm
h

bkaOk

5'36 rEmh - .sks ;%sfldaKh

fmdaIlhla ^Tlaiscka jdhqj& yd Êj,k WIaK;ajhg 

r;a ùu i|yd ;dmh o wjYH fõ' fuu f;dr;=re 

ksrEmKh lrk igyk .sks ;%sfldaKh f,i y÷kajhs' 

.sks ksùu isÿ lrk wdldrh

.sks ;%sfldaKfha i|yka tla idOlhla fyda bj;a 

lsÍfuka mj;akd .skakla  ksjd ±ñh yels h'
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ksoiqka -

 ” or fldghla weúf,k úg thg c,h oeófuka .skak ksfõ' c,h u.ska .skakg 

,la jQ oEys ;dmh Wrdf.k  tajdfha WIaK;ajh Êj,k WIaK;ajhg jvd wvq 

w.hlg m;a lrhs' .skak ksù hdu isÿ fõ'

 ” we÷ulg .sks weú¨kfyd;a we÷u .,jd bj;a lsÍu fyda >k froaolska wdjrKh 

lsÍu l< hq;= h' Èùu fkdl< hq;= h' Èùfuka Tlaiscka yd .eàu jeä jk 

neúka .skak jvd;a fyd¢ka me;sf¾' we`ÿu bj;a l< úg odyH øjH fyj;a 

bkaOk bj;a lsÍfuka isrerg jk ydksh wju lr .; yels h' fndfyda 

we`ÿïj, lD;%su fl`È wvx.= neúka ìu fmr<Sfuka je<lsh hq;= h' tajd WKq 

ù we`.g we,Sfuka  ms<siaiSï jeä úh yels h' we÷ulg .sks weú¨k úg jvd 

jeo.;a jkafka .skak isrerg iïnkaOj mj;akd ld,h wju lr .ekSuhs'

 ” f;,a ;dÉÑhlg .sks weú¨k úg uQählska jeiSfuka .skak ksù hhs' Bg fya;=j 

oykhg wjYH Tlaiscka jdhqj fkd,eî hdu hs'

.sks ksùfï WmlrK
uyd mßudKfhka we;sjk .sks ksùug jvd;a ld¾hlaIu Wml%u fhÈh hq;= h' 

tfy;a tajdhska o bgq lrkqfha .sks ;s%fldaKfha tla idOlhla fyda idOl lsysmhla 

bj;a lsÍuhs' fï i|yd wêmSvk c, oyrd fyda .sks ksjk WmlrK Ndú; lrhs'

5'37 rEmh - .sks ksùu isÿ lrk wjia:d lsysmhla

5'38 rEmh - .sks ksjk WmlrK lsysmhla

nyq,j Ndú; lrk .sks ksjk lsysmhla my; ±lafõ'

 ” c, .sks ksjkh 

 ” úh<s ridhksl l=vq .sks ksjkh 

 ” ldnka vfhdlaihsâ .sks ksjkh

 ” fmK .sks ksjkh



115ridhksl úm¾hdi
fkdñf,a fnÞ yeÍu i|yd h

.sks ksjkj, f,an,h i|yd wl=re lshùulska f;drj laIKslj y`ÿkd .ekSug 

yels jk fia iïu; lr.;a j¾K Ndú; lrkq ,nhs'yels jk fia iïu; lr.;a j¾K Ndú; lrkq ,nhs'

c,h
úh<s 

ridhksl 
l=vq 

fmK
fyf,daka

ldnka 
vfhdlaihsâ

r;= ks,a l¿ ly fld<

5'39 rEmh - .sks ksjkj, Ndú; iïu; j¾K

lsishï .sks ksjkhla ´kEu wdldrhl .skakla ksùug fhda.H fkdfõ' .skafka 

iajNdjh wkqj .sks ksjkh f;dard .; hq;=j we;' .skafka iajNdjh wkqj m%Odk 

jYfhka .sks j¾. myla iy tu .sks ksùug fhda.H .sks ksjkj, úia;r 5'5 j.=fõ 

±lafõ'
5'5 j.=j

.sks 

j¾.h

odyH øjH c, .sks 

ksjkh

fmK 

.sks 

ksjkh

úh<s 

ridhksl 

l=vq .sks 

ksjkh

ldnka  

vfhdlaihsâ 

.sks ksjkh

fyf,daka .sks 

ksjkh

^fuh Ndú;h 

mdßißl 

.eg¨jls 

A ,S" lvodis  

frÈ 

Ndú; l< 

yels h

Ndú; 

l< 

yelsh

Ndú; 

l< yels 

h

kqiqÿiq h Ndú; l< 

yels h

B jyd .sks 

.kakd 

f;,a j¾.

kqiqÿiq h Ndú; 

l< yels 

h

Ndú; 

l< yels 

h

Ndú; l< 

yels h

kqiqÿiq h

C jyd .sks 

.kakd 

jdhq j¾.

kqiqÿiq h kqiqÿiqh Ndú; 

l< yels 

h

kqiqÿiq  h kqiqÿiq h

D úÿ,sh 

ksid we;sjQ 

.sks .ekSï

kqiqÿiq h kqiqÿiq h Ndú; 

l< yels 

h

Ndú; l< 

yels h

kqiqÿiq h

K wdydr 

msiSug 

.kakd 

f;,a iy 

fïo

kqiqÿiq h kqiqÿiq h kqiqÿiq h kqiqÿiq h Ndú; l< 

yels h
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.sks ksjkhla Ndú; lsÍug isÿ jkafka yÈis 

wjia:dj, § neúka tys i|yka f;dr;=re blaukska                       

y÷kd.ekSug;a" .sks ksjkh Ndú; lrkakdg tys i|yka 

NdIdj .eg¨jla fkdùug;a" tla tla .sks j¾.h bx.%Sis 

wlaIrhlska yd ixfla;hlska y÷kajd § we;' fuu 

ixfla; .sks ksjk WmlrKj, olajd we; ^5'40 rEmh&'

5'40 rEmh - .sks ksjk i|yd 

fhdod we;s iïu; ixfla;

jdhq ms<sfh, lsÍu" .=K yd Ndú;5'8

jd;h" jdhq lsysmhl ñY%Khls' tu jdhq fjka fjka jYfhka .;a l< tajdg 

wdfõKsl fN!;sl yd ridhksl .=K we;' tu jdhqj, úúO Ndú; fya;=fjka 

lD;%suj ksmojd .ekSu wjYH fõ' ridhksl m%;sl%shd u.ska yhsârcka" Tlaiscka 

yd ldnka vfhdlaihsâ jdhq úoHd.drfha ksmojd .kakd wdldrh ms<sn|j wms fuu 

mßÉfþofha § wOHhkh lruq'  

yhsârcka jdhqj (H2)     

5'41 rEmh

  
yhsârcka jdhqj msr jQ neÆk wjldYfha by<g mdù 

hk nj we;eï úg Tn ksÍlaIKh lrkakg we; ̂ 5'41 

rEmh&' yhsârcka ieye,a¨ u jdhqj jk neúka neÆk 

msrùu ioyd fndfydaúg fhdod .efkkqfha yhsârcka 

jdhqjhs' jdhqf.da,fha idudkH ixhq;sh wkqj b;d 

l=vd m%;sY;hla f,i yhsârcka jdhqj mj;S'

yhsârcka jdhqfõ fN!;sl yd ridhksl ,laIK 
 ” idudkH jd;hg jvd >k;ajfhka wvq h'

 ” oykh l< yels ^odyH& jdhqjls'

 ” c,fha b;d iq¿ jYfhka Èh fõ'

 ” wj¾K h' 

 ” .kaOhla ke;'

úoHd.drfha § iskala (Zn), ue.akSishï (Mg) jeks f,dayhla ;kql yhsâfrdlaf,daßla 

(HCl) fyda ;kql i,a*shqßla (H2SO4) jeks wï,hla iu. m%;sl%shd lrùfuka 

yhsârcka (H2) jdhqj ksmojd .; yels h'

ta i|yd 5'12 l%shdldrlfuys ksr;jkak' 
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wjYH øjH -  ;kql yhsâfrdlaf,daÍla (HCl) wï,h" msßisÿ mÍlaId 

k<" iskala (Zn) len,s" fla;+ ma,dial+j" jdhq irdjla" jdhq 

ix.%yK uxph" ;si,a mqkS,h" ùÿre k<" rn¾ nghla" c, 

fødaKsldjla" úh<s brgqjla" .sksfmÜáhla 

l%uh -

 ” 5'42 rEmfha ±lafjk mßÈ WmlrK wegjqula ilia lr yhsârcka 

(H2 ) jdhq idïm, lsysmhla tl;= lr .kak ^jdhq irdjg úYd, jdhq 

m%udKhla wjYH ksid ta fjkqjg mÍlaIK k< myla muK fhdod 

.kak&' 

 ” fuf,i tl;= lr .;a jdhq ksheÈh wvx.= k<fha lg fyd¢ka jid  

f.k c,fhka bj;g .kak' oeka oe,afjk brgqjla tu k<h ;=<g 

we;=¿ lrkak'

^úoHd .=re;=ud$.=re;=ñh iu. fuu ls%hdldrlu isÿ lrkak&'

;si,a mqkS,h

rn¾ k<h

yhsârcka jdhqj

jdhq irdj

c, fødaKsldj

jdhq ix.%yK 

uxph

lsr, wenh

iskala len,s

fla;= ma,dial=j

;kql 

yhsâfrdlaf,daßla 

wï,h

5'42 rEmh

5'12 l%shdldrlu

Tnf.a ksÍlaIKh fudkjd o@ mq,sÕ=jla we;=¿ l< úg fmdma y`vla kxjñka jdhqj 

oykh fõ' fuu.ska yhsârcka (H2 ) 
jdhqj y÷kd.; yels h'

fuu jdhq tla /ia lsÍfï l%uh y÷kajkafka c,fha hál=re úia:dmk l%uh f,ihs' 

jdhq irdj ;=<g jdhqj we;=¿ jk úg tys we;s c,h my<g ;,a¨ ù bj;a jk neúka 

tf,i y÷kajhs'

yhsârcka (H2 ) jdhqfõ Ndú; 

 ” frdlÜ bkaOkhla f,i

 ” Ydl f;,aj,ska ud.ßka ksmoùug

 ” khsÜrcka jdhqj iu. yhsârcka m%;sl%shd lrjd wefudakshd jdhqj ksmoùu 

^wefudakshd" hqßhd jeks fmdfydr ksmoùug Ndú; flf¾&

 ” ldnksl ixfhda. TlaisyrKh lsÍug
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Tlaiscka jdhqj (O2)
jdhqf.da,fha idudkH ixhq;sh wkqj 20] la muK Tlaiscka jdhqj wka;¾.; fõ' 

Tlaiscka jdhqfõ fN!;sl yd ridhksl ,laIK 
 ” idudkH jd;hg jvd >k;ajh jeä jdhqjls'

 ” oyk fmdaIl jdhqjls'

 ” c,fha iq¿ jYfhka Èh fõ'

 ” wj¾K h' .kaOhla ke;'

úoHd.drfha § Tlaiscka jdhqj ksmojd .; yels m%;sl%shd lsysmhla my; oelafõ'

 ” fmdgEishï mZuex.fkaÜ (KMnO4) r;a lsÍu

 ” fmdgEishï khsÜf¾Ü (KNO3) r;a lsÍu

 ” yhsârcka fmfrdlaihsâ (H2O2) úfhdackh

 ” fmdgEishï laf,daf¾Ü (KClO3) r;a lsÍu

fmdgEishï mZuex.fkaÜ r;a lsÍfuka úoHd.drh ;=< § Tlaiscka (O2) jdhqj ms<sfh, 

lr.ekSu i|yd 5'13 l%shdldrlfuys ksr;jkak'

wjYH øjH -  wdOdrlhla" lelEreï k<hla" rn¾ wen" ùÿre k<hla" 

rn¾ k<" mÍlaId k<" c, fíiula" odylhla" fmdgEishï 

mZuex.fkaÜ (KMnO4) 
l%uh -

 ” 5'43 rEmfha ±lafjk wdldrhg wegjqula ilia lr úoHd.drfha § 

mÍlaId k< lsysmhlg Tlaiscka (O2) jdhqj /ialr .kak' 

 ” Tlaiscka ^O
2
& jdhqj y`ÿkd.ekSug my; i|yka mÍlaIdj isÿ lrkak' 

úh<s brgq l+rla  imhd .kak' tys tla fl<jrla oykh lrkak' 

mq<s`.=jla we;s jQ miq oe,a, ksjd oukak' oeka Tlaiscka ^O
2
& jdhqj 

/iajQ k<h c,fhka bj;g f.k lg újD; l< iekska mq<s`.= lSr 

k<h ;=<g we;=¿ lrkak'

^fuu ls%hdldrlu úoHd .=re;=ud iu. isÿ lrkak&'

5'13 l%shdldrlu
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5'43 rEmh ¡ úoHd.drfha § Tlaiscka jdhqj ms<sfh, lsÍu

Tlaiscka jdhqj

jdhq irdj

c, fødaKsldj

jdhq ix.%yK 

uxph

fmdgEishï

m'uex.fkaÜ 

iaMál

lelEreï k<h

úi¾cl k<h
lsr< wenh

fuys § O2 jdhqj /ia lr .kakd l%uh o c,fha hál=re úia:dmk l%uh u nj Tng 

fmfkkq we;' 
mq<s`.=j kej; oe,a, idoñka §ma;su;a j oefjkq ksÍlaIKh l< yels fõ' fuu 

ksÍlaIKh u`.ska Tlaiscka jdhqj y÷kd.; yels h'

Tlaiscka jdhqfõ Ndú;
ish¨ u Ôùkaf.a Yajikhg wjYH fõ'

hula jd;fha oeùfï § m%;sl%shd jkafka Tlaiscka ^O
2
& jdhqj iu.sks' fï ksid 

oykhg wjYH fõ'

 ” lsñ§fï § fuka u wNHjldY .ukaj, § m%fhdackhg .efka'

 ” f,day mEiaiSug fhdod .kakd Tlais weisg,Ska oe,a, ,nd .ekSug Ndú; fõ'

 ” i,a*shqßla wï,h ksIamdokh yd khsÜßla wï,h ksIamdokh jeks 

l¾udka;j, § wuqøjHhla f,i fhdod .efka'

ldnka vfhdlaihsâ jdhqj  (CO2)     

5'44 rEmh

 
isis,a îu fnda;,hl uQäh .e, jQ úg jdhqjla msg ù hk nj Tn 

ksÍlaIKh lr ;sfí o@ ^5'44 rEmh& tfia msg ù hkafka ldnka 

vfhdlaihsâ jdhqjhs' jdhqf.da,fha idudkH ixhq;sh wkqj ldnka 

vfhdlaihsâ 0'03] ;rï l=vd m%;sY;hla mj;S' 

ldnka vfhdlaihsâ jdhqfõ fN!;sl .=K

 ” idudkH jd;hg jvd >k;ajh jeä jdhqjls'

 ” oykh fkdfõ' oyk fmdaIl o fkdfõ'

 ” c,fha iq¿ jYfhka Èh fõ'

 ” wj¾K h' 

 ” .kaOhla ke;'

le,aishï ldnfkaÜ (CaCO3) ;kql yhsâfrdlaf,daßla ^HCl& wï,h iu. m%;sl%shd 

lr ùfuka ldnka vfhdlaihsâ (CO2) jdhqj ksmojd .; yels h'
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ta i|yd 5'14 l%shdldrlfuys ksr;fjuq'

wjYH øjH -  fla;= ma,dial=j" rn¾ wenh" ;si,a mqkS,h" ùÿre k<"  rn¾ 

k<" mÍlaId k<" c, fíiu' ;kql yhsâfrdlaf,daßla 

(HCl) wï,h" yqkq.,a (CaCO3) fyda ì;a;r lgq len,s" 

úh<s brgqjla" .sks fmÜáhla" yqkqÈhr 

l%uh -

 ” 5'45 rEmfha we;s WmlrK wegjqu ilialr .ksñka úoHd .=re;=udf.a 

iydh we;s j ldnka vfhdlaihsâ (CO2) jdhqj mÍlaId k< lsysmhlg 

tl;= lr .kak'

 ” úh<s brgqjla .sks o,ajd oe,a, iu. u CO2 jdhqj wvx.= mÍlaId k<hlg 

we;=`t lrkak' tieKska oe,a, ksùhhs' tmuKla fkdj blau‚ka u 

l+frys we;s .sks mq<s`.=j o ksù hhs'

 ” Èh .eiQ yqkq / Ca(OH2) álla m%fõYfuka c,h 50  ml l muK Èh lr 

fmryka lvodishlska fmrd.kak' thska 5 ml muK ldnka vfhdlaihsâ 

(CO2 ) we;s k<hlg oud ;Èka wenhla .id fyd¢ka fid,jkak' 

idudkH jd;h wvx.= k<hlg o yqkqÈhr tu m%udKh u oud fyd¢ka 

fid,jd k< foflys ødjKj, meyeh ikaikaokh lrkak'fid,jd k< foflys ødjKj, meyeh ikaikaokh lrkak'

;si,a mqkS,h

úi¾cl k<h

ldnka vfhdlaihsâ 

jdhqj

jdhq irdj

c, fødaKsldj

jdhq ix.%yK 

uxph

lsr, wenh

yqkq.,a

fla;= ma,dial=j

;kql 

yhsâfrdlaf,daßla 

wï,h

5'45 rEmh

5'14 l%shdldrlu

ie,lsh hq;=h - ldnka vfhdlaihsâ c,h u;ska tl;= lsÍfï § c,fha iq¿ 

m%udKhla Èh jqj o jdhq ksheÈ tl;= lr .ekSug th ndOlhla fkdfõ'

fuys § o jdhqj tl;= lrk l%uh c,fha hál=re úia:dmk l%uh fõ' tfy;a 

ldnkavfhdlaihsâ (CO2 ) jdhqfõ >k;ajh idudkH jd;fha >k;ajhg jvd jeä 

ksid jd;fha Wvql=re úia:dmkh u.ska o tl;= lr .; yels h'
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jvd;a fyd¢ka yqkq Èhr lsß meyehg yefrkqfha ldnka vfhdlaihsâ (CO2) ;snQ 

k<fha nj Tng fmfkkq we;'

yqkqÈhrj, we;s le,aishï yhsâfrdlaihsâ / Ca(OH)2 k<fha we;s ldnka vfhdlaihsâ 

(CO2) jdhqj iu. m%;sl%shd lsÍu ksid we;s jk iqÿ meye;s le,aishï ldnfkaÜ 

(CaCO3) c,fha wj,ïnkh fõ' tu ksid yqkqÈhr lsß meyehg yef¾'

by; wj,ïnkh we;s k<hg ;jÿrg;a ldnka vfhdlaihsâ jdhqj hejqjfyd;a tu 

ldnka vfhdlaihsâ le,aishï ldnfkaÜ iu`. m%;sl%shd lr c,fha ødjH le,aishï 

nhsldnfkaÜ / Ca(HCO3)2 iEfoa' túg ødjKfha lsß meyeh ke;s ù hhs' by; 

mÍlaIdj úoHd.drfha § ldnka vfhdlaihsâ jdhqj y÷kd.ekSug Ndú; l< yels h'

ldnka vfhdlaihsâj, Ndú;

 ” ldnka vfhdlaihsâ (CO2) jdhqj oyk wfmdaIl jdhqjla ksid .sks ksjk 

WmlrKj, Ndú;hg .kS'

 ” ldnka vfhdlaihsâ (CO2) jdhqj c,fha Èh jQ úg we;s jk ldfndksla 

wï,h (H2CO3) rihla ,nd fok ksid fidavd j;=r iy ldfndkSlD; isis,a 

îu ksmoùug Ndú; fõ'

 ” ldnka vfhdlaihsâ jdhqj wêl mSvkhla hgf;a ;Èka isis,a lrk úg >k 

njg m;afõ' tfia u fuu >k ldnka vfhdlaihsâ l%ufhka r;A lsÍfï § 

øj fkdù fl,ska u jdhq njg m;afõ' fï ksid Ndú;fha § whsia fuka øj 

fkdfõ' tu ksid >k ldnka vfhdlaihsâ úh<s whsia hkqfjka y÷kajkq 

,efí' fïjdfha WIAK;ajh whsiaj,g jvd fndfyda fihska wvq ksid ^--77 oC& 

wê YS;ldrlhla f,i Ndú; lrhs' wdydr mßrlaIKfha § úh<s whsia nyq,j 

Ndú; lrhs' tfiau lD;%su jeis we;s lsÍug o Ndú; lrhs' 

 ” hlv ksiaidrKfha § wjYH Tlaisydrlh jk ldnka fudfkdlaihsâ (CO) 
jdhqj ksmojkqfha ldnka vfhdlaihsâ (CO2) jdhqj iu. fldala m%;sl%shd 

lrùfuks'

5'2 mejreu

yhsârcka" Tlaiscka yd ldnka vfhdlaihsâ jdhq mÍlaIKd;aulj 

y÷kd.kakd wdldrh ms<sn| f;dr;=re we;=<;a fldg my; i|yka 

j.=j iïmQ¾K lrkak'

5'6 j.=j

jdhqj y÷kd.kakd l%uh

yhsârcka

Tlaiscka

ldnka vfhdlaihsâ
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Lksc yd mdIdK5'9

mßirh ksÍlaIKh lsÍfï § wmgmßirh ksÍlaIKh lsÍfï § wmg

l¿.,a lene,a,la ;srejdK .,a lene,a,la
5'46 rEmh

mfiys we;s úúO .,a j¾. yuq fõ' 

tjeks .,a j¾. folla 5'46 rEmfha 

oelafõ'

tu .,a j¾. mßirfhka fidhdf.k 

tajdfha iajrEmh fyd¢ka ksÍlaIKh 

lrkak' tajd mdIdK yd Lksc f,i 

fjka l< yels o@

l¿.,a mdIdK jk w;r ;srejdK Lkscj,g wh;a fõ'

mdIdK yd Lksc w;r fjki ms<sn|j fidhd ne,Sug 5'7 j.=j wOHhkh lrkak'

5'7 j.=j

,laIKh Lksc mdIdK

ix>gl tla ix>glhlska muKla iE§ we;' ix>gl lsysmhl ñY%Khls'

yevh iajdNdúlj fmdf<dfõ mj;skqfha 

ksYaÑ; cHdñ;sl yevfhka hq;= iaMál 

jYfhks'

ksYaÑ; cHdñ;sl yevj,ska 

hqla; fkdfõ'

f*,aiamd¾

b,aukhsÜ

ñksrka

fvd,uhsÜ

;srejdK;srejdK

b,aukhsÜ

uhsld

nefida,aÜ lkaola
.%ekhsÜ  

 ” wd.afkah mdIdK

 ” wjidÈ; mdIdK

yqkqq.,a  

uv.,a  uv.,a  

je,s.,a  

ISiaÜ 

 ” úmß; mdIdK

lsß.re`v 
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5'3 mejreu

Tng fidhd.; yels Lksc yd mdIdK tla /ia lr tl;=jla ilia 

lrkak' tu Lksc yd mdIdK j¾. Tfí msßfjfKys we;s Lksc yd 

mdIdK tl;=j iuÕ ixikaokh lr y`ÿkd f.k kï lrkak' Tn 

idÞ.;a Lksc tl;=j .=re;=udg fmkajkak'

wu;r oekqug

mdIdK we;af;a mDÓúfha  muKla fkdfõ' pkaøhd u; o 

w`.yre iy isl=re hk .%yf,dal u; o mdIdK we;'

wemf,da wNHjldY pdßldj, § pkaøhd u; isg /f.k 

wd mdIdK yd mia mÍlaId lsÍu Ndrj l%shd lf<a 

Y%S ,dxlsl úoHd{ wdpd¾h isß,a fmdkakïfmreu uy;d 

h'

5'4 mejreu

.=re;=udf.a wjirh u; msßfjKys we;s Lksc tl;=j ,nd .kak' 

tys we;s Lksc" w;a ldpfhka mÍlaId lrkak' ta wkqj my; ±lafjk 

j.=j iïmQ¾K lrkak'

5'8 j.=j

Lkscfha ku j¾Kh úfYaI ,laIK

Tn ilia l< j.=j .=re;=udg fmkajkak'

mdIdK ÔrKh5'10

fmdf<dfõ ´kEu ia:dkhl mi wNHka;rhg ydrdf.k hdfï § wmg ;j ÿrg;a 

yEßh fkdyels mdIdKhla yuq fõ' th uõ mdIdKh hs' tfia kï mi ks¾udKh 

ùug fuu uõ mdIdKh iyNd.s jQfha hhs is;sh yels h'
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mDÓúfha we;s uõ mdIdKh úúO idOl fya;=fjka fjkia fjñka len,sj,g 

m;aùfï l%shdj,sh mdIdK ÔrKh kï fõ' mdIdK ÔrKh wdldr ;=klg isÿ fõ' 

tkï"

 ” fN!;sl$ hdka;%sl ÔrKh

 ” ridhksl ÔrKh

 ” ffcj idOl u.ska isÿjk ÔrKh

fN!;sl$hdka;%sl ÔrKh

fN!;sl ÔrKh hkq ;dmh" iq<Õ" .,d hk c,h jeks fN!;sl idOl fya;=fjka 

mdIdK l=vd len,sj,g m;aùuhs' fN!;sl ÔrKh l%u lsysmhlg isÿ fõ'

oyj,a ld,fha § iQ¾h rYañh u.ska mdIdK r;a fõ' rd;%s ld,fha § mdIdK isis,a 

fõ' oyj,a ld,fha § r;a ù we;s mdIdK u;g j¾Idj m;s; ùu ksid o tajd laIKsl 

j isis,a úh yels h'

fufia r;a ùu yd isis,a ùu isÿjk úg mdIdKh iE§ we;s Lksc j¾. m%idrKh 

ùu yd ixfldapkh ùu isÿ fõ' úúO Lkscj, m%idrKh yd ixfldapkh úúO 

m%udKj,ska isÿ ùu ksid mdIdKfha fldgia nqre,a ù .e,ù hhs'

mdIdK u;ska c,h .,d hk úg mdIdK f.ù hhs' fÞ< mdrj,aj, we;s .,aj, Þr 

iqug ù jgl=re yevhla f.k we;af;a fï ksid h'

iq<`.ska .idf.k hk je,s" mdIdKj, .eàu ksid o mdIdK f.ù hhs'

mdIdKj, we;s l=yr ;=< c,h /ia ù ;sìh yels h' mßirfha WIaK;ajh c,h 

ñfok WIaK;ajhg jvd my< nisk rgj, § fuu c,h whsia njg m;a fõ' c,h 

whsia njg m;ajk úg tys mßudj jeä fõ' túg mdIdK mqmqrd len,s .e,ù hd 

yels h'

5'47  rEmh - mdIdK l=yr ;=< c,h ñ§ mdIdK len,s ùu

c,h ñfok 

WIaK;ajhg jvd by<

WIaK;ajhl mj;S 

c,h ñfok 

WIaK;ajhg jvd 

my<

WIaK;ajhl mj;S 

c,h ñfok 

WIaK;ajhg jvd 

by<

WIaK;ajhl mj;S 

c,h ñfok 

WIaK;ajhg jvd 

my<

WIaK;ajhl mj;S 

1 2 3 4
c,h c,h whsiawhsia
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ridhksl ÔrKh

mßirfha we;s úúO ridhksl idOl mdIdK ÔrKhg fya;= fõ' ta ms<sn`oj my; 

±lafjk 5'15 l%shdldrlu u.ska fidhd n,uq'

wï, u.ska mdIdK ÔrKh fõ±hs mÍlaId lsÍu

wjYH øjH - yqkq.,a lene,a,la" úkdlsß" ùÿre Ndckhla 

l%uh -

 ” ùÿre Ndckhg úkdlsß iaj,amhla oukak

 ” yqkq.,a lene,a, tu úkdlsß iys; Ndckhg oukak

 ” ksÍlaIK i|yka lrkak

5'15 l%shdldrlu

úkdlsß iys; ùÿre Ndckfha we;s yqkq.,a lene,a, jdhq nqnq¿ msg lrñka laIh jk 

nj olakg ,efí' 

wï, u.ska yqkqq.,a jeks mdIdK ÔrKh jk nj fï wkqj meyeÈ,s fõ'

c,h" wï, yd Tlaiscka jeks idOl iuÕ mdIdK m%;sls%hd lsÍfuka fjk;a øjH 

njg m;aùu" ridhksl ÔrKh kï fõ' j¾Id c,fha ldnka vfhdlaihsâ jdhqj Èh 

jQ úg th wdï,sl fõ' uE; ld,fha § jd;fha i,am¾ vfhdlaihsâ jdhq m%;sY;h 

by< f.dia we;' i,am¾ vfhdlaihsâ jdhqj Èh jQ c,h fnfyúka wdï,sl h' 

wdï,sl j¾Id c,h iu`. m%;sl%shd lsÍfuka mdIdK" ÔrKhg ,la fõ' 

ffcj idOl u.ska mdIdK ÔrKh 

Ydl yd i;=kaf.a l%shd ksid o mdIdK ÔrKh fõ'

mdIdKhl we;s l=yrhla ;=<g l=vd Ydlhl uq,a we;=¿ ù l%ufhka tu uq,a úYd, 

úh yels h' túg mdIdKh me,S hd yels h'úh yels h' túg mdIdKh me,S hd yels h'

a  b  
5'48 rEmh - Ydl uq,la u.ska mdIdKh ÔrKh ùu  



126 ridhksl úm¾hdi
fkdñf,a fnÞ yeÍu i|yd h

         

mdIdKhla iajdNdúl j ÔrKh jk whqre ksÍlaIKh lsÍu

l%uh -

 ” Tfí ksjig fyda msßfjKg wdikakj msysá

5'49  rEmh - mdIdKhla u; 

,hslk jeù we;s whqre

úYd, l¿.,la jeks mdIdKhla fidhd .kak

 ” tys ,hslk jeù we;s ia:dkhla f;dard .kak

 ” udi yhla muK .;jk f;la i;s foflka 

folg tu ia:dkfhka ,nd .;a øjHj, jhkh 

mÍlaId lrkak ^we`.s,s ;=vqj,g f.k iam¾Y 

lr n,kak&

 ” tu øjH w;a ldpfhka o mÍlaId lrkak

5'16 l%shdldrlu

l,a .; jk úg mÍlaId lrkq ,nk øjHj, l=vd mdIdK len,s we;s nj fmfkkq 

we;' tkï mdIdKh" ÔrKh ù we;s nj ks.ukh l< yels h'

úYd, mdIdK u; iqÿ meye;s yd <d fld< meye;s me,a,ï f,i Tn ksÍlaIKh l< 

ia:dkj, ,hslk ;sfí' ,hslk hkq we,a.S yd È,Sr hk Ôùkaf.a tl;=jls' ,hslk 

u.ska ksl=;a flfrk wï, yd ridhksl øjH o mdIdK ÔrKhg fya;= fõ'

ñksid úiska úúO l%u fhdod f.k mdIdK len,s lsÍu o mdIdK ÔrKhg wh;a fõ' 

i;=kaf.a l=r .eàu" wx .eàu wdÈh ksid o mdIdK ÔrKh fõ'  

mDÓú lfnd, u; mi iE§ we;af;a by; úia;r l< ish¨  fN!;sl l%u" ridhksl 

l%u yd ffcùh idOl u.ska mdIdK ÔrKh ùfuks'

mdIdK pl%h5'11

wd.afkah mdIdK" wjidÈ; mdIdK yd úmÍ; mdIdK tlla wfkl njg m;a fjñka 

pl%SlrKh ùu mdIdK pl%h kï fõ'

mdIdK pl%h mshjr u.ska fufia ±laúh yels h'

 ” .sks l`ÿj,ska msgjk ue.aud isis,a ù wd.afkah mdIdK iE§u'

 ” wd.Afkah mdIdK ÔrKhg Ndckh ù mDÓúfha úúO ia:dkj, ;ekam;a ù 

wjidÈ; mdIdK iE§u'

 ” wjidÈ; mdIdK" N+ñlïmd jeks úm¾hdi fya;=fjka fmdf<dj ;=<g .uka lr 

úmÍ; mdIdK njg m;aùu'

 ” úmÍ; mdIdK yd wd.afkah mdIdK o úúO úm¾hdi fya;=fjka  fmdf<dj 

;=<g f.dia wêl WIaK;ajh ksid øj ù ue.aud njg m;aùu'
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mdIdK pl%h ir, j fufia ±laúh yels h'mdIdK pl%h ir, j fufia ±laúh yels h'

ue.aud

isis,a ùu

wd.afkah mdIdK

ÔrKh yd 

wjidokh

wjidÈ; 

mdIdK

WIaK;ajhg yd 

mSvkhg ,laùu

úmÍ; mdIdK

b;d wêl WIaK;ajhg ,laùu

mdIdK pl%h ksrEmKh lrk Ñ;%hla my; ±lafõ'

5'50 rEmh - mdIdK pl%h

wd.afkah mdIdK 

^u;= msg&

wd.afkah 

mdIdK 

^wNHka;r&
úmß; 

mdIdK

mdIdK 

ú,Sk ùu

N+ p,k u.ska wjidÈ; 

mdIdK N+ .¾Nhg hefõ

wjidÈ; 

mdIdK

uqyqo

wd.afkah mdIdK ÔrKh fjñka 

.x.d Tiafia uqyqog hdu

ue.aud

2

3

1

 

mdIdK pl%h iïmQ¾K ùug jir ñ,shk .Kkla .; úh yels h'

5'5 mejreu

mdIdK pl%h ksrEmKh flfrk wdlD;shla ilia lsÍu

ueá Ndú; lr .sks lkaol wdlD;shla ks¾udKh lrkak' idhï yd ,S 

l=vq fhdod f.k .sks lkaolska ,djd .,k wdldrh o wd.afkah mdIdK 

iE§u o ks¾udKh lrkak' wd.afkah mdIdK ksrEmKh lsÍfuka miq 

tys isg my<g fndr¨" je,s yd ueá fhdod f.k mdIdK ÔrKh ù mia 

iEfok wdldrh olajkak'
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idrdxYh

 ” hï øjHhl ixhq;sfhys fjkila isÿ fkdù mj;akd iajNdjh muKla 

fjkilg ,lajkafka kï tjeks úm¾hdi fN!;sl úm¾hdi f,i yeÈkafõ'

 ” hï øjHhl ixhq;sfhys fjkila isÿù kj øjH iEfok úm¾hdi ridhksl 

úm¾hdi f,i ye`Èkafõ'

 ” wdf,dalh we;sùu" ;dmh msgùu" isis,aùu" Yíohla we;sùu" .kaOhla 

we;sùu" j¾Kh fjkiaùu" laIh ù hdu" jdhqjla msgùu jeks ksÍlaIK 

ridhksl m%;sl%shdjla isÿjQ njg idlaIH f,i ±laúh yels h'

 ” ridhksl m%;sl%shdjla isÿùfï § m%;sl%shdjg n`ÿkajk oE m%;sl%shl f,i;a" 

m%;sl%shdfjka miq iEfok oE M, f,i;a y`ÿkajkq ,efí'

 ” m%;sl%shdjlg iyNd.s jk m%;sl%shl mj;sk wdldrh uQ,øjH fyda ixfhda. 

fyda f,i úh yels w;r" m%;sl%shdfjka miq iEfok M, uQ,øjH fyda ixfhda.  

fyda úh yels h'

 ” ridhksl úm¾hdifha iajNdjh wkqj" ridhksl ixfhdack m%;sl%shd" 

ridhksl úfhdack m%;sl%shd" tal úia:dmk m%;sl%shd" oaú;aj úia:dmk m%;sl%shd 

f,i ridhksl m%;sl%shd j¾. y;rlg fnod ±laúh yels h'

 ” ridhksl m%;sl%shdjl tall ld,hl § isÿjk úm¾hdi m%udKh m%;sl%shdfõ 

YS>%;dj f,i y÷kajhs'

 ” m%;sl%shdjl YS>%;dj flfrys n,mdk idOl f,i m%;sl%shlj, mDIaG 

j¾.M,h" m%;sl%shlj, idkaøKh" WIaK;ajh yd W;afm%arl ie,lsh yels h' 

 ” jd;h iu." c,h iu." wï, iu." f,day m%;sl%shd lrk fõ.h wjfrdayK 

ms<sfj<g ilia l< f,day fY%aKsh il%sh;d fY%aKsh f,i y÷kajkq ,nhs'

 ” úoHq;a ridhksl fldaIj, § ridhksl Yla;sh" úoHq;a Yla;sh njg mßj¾;kh 

flf¾'

 ” úoHq;h ikakhkh lrk ødjKhla ;=<ska úoHq;a Odrdjla heùfuka isÿ jk 

ridhksl l%shdj,s úoHq;a - úÉfþokh f,i ye¢kafõ'

 ” úoHq;a úÉfþokh u.ska hï jia;=jla u; f,day ia;rhla wdf,am lr .ekSu 

úoHq;a f,daydf,amkh f,i y÷kajhs'

 ” f,dayj, f,dayl Èiakh ke;s ù hdu f,day u,sk ùu f,i y÷kajk w;r 

u,sk ùu ksid ridhkslj w¨;ska ksmojQ øjH f,day mDIaGfhka .e,ù bj;a 

ùu f,day úLdokh hs'

 ” we¨ñkshï" ;U yd iskala jeks f,dayj, isÿ jk úLdokh u,sk ùu f,i 

y÷kajk w;r hlv úLdokh ùu u,ne£u f,i y÷kajhs'

 ” hï øjHhla hï WIaK;ajhl § Tlaiscka jdhqj iu. ridhkslj m%;sl%shd 

lsÍu oykh f,i y`ÿkajhs'
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 ” odyH øjHhla" oyk fmdaIl jdhqjla yd odyH øjH Êj,k WIaK;ajhg m;a 

ùu oykh isÿùug wjYH idOl fõ'

 ” oykfha § odyH øjH oykh jk iajNdjh wkqj mQ¾K oykh iy w¾O 

oykh f,i wdldr folls'

 ” oykh lsÍug kqiqÿiq ma,diaála" fmd,s;Ska jeks oE oykh lsÍfuka mßirhg 

úI iys; jdhq tl;= fõ' 

 ” oykhla we;s ùug wjYH idOl fmkakqï lrk igyk .sks ;%sfldaKh 

f,i y`ÿkajhs' 

 ” .sks ;%sfldaKhg wh;a idOl tlla fyda lsysmhla bj;a lsÍfuka .skak ksjd 

±ñh yels h'

 ” úúO øjH ridhkslj m%;sl%shd lsÍfuka jdhq ksmojd .; yels h' 

 ” úúO Lkscj,ska mdIdK ks¾udKh ù we;s w;r tu mdIdK ÔrKfhka mi 

iEfoa' 

^01&'  ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;dard háka brla w¢kak'

01' ridhkssl úm¾hdihlg ksoiqkla jkafka"

1' bá mkaoula oykh ùu h' 2' ùÿrejla ì£ hdu h'

3' c,h whsia njg m;a ùu h' 4'  lvodishla brd ±óu h'

02' ue.akSishï jd;fha oykh l< úg ue.akSishï Tlaihsâ idohs' 

fuu ridhksl úm¾hdihg wod< m%;sl%shl iy M, ksjerÈj 

±lafjk m%ldYh l=ula o@

m%;sl%shl M,

1 ue.akSishï ue.akSishï Tlaihsâ

2 ue.akSishï" Tlaiscka ue.akSishï Tlaihsâ

3 ue.akSishï Tlaihsâ ue.akSishï" Tlaiscka

4 ue.akSishï Tlaihsâ ue.akSishï

03' oykh i`oyd ;sìh hq;= idOl f,i YsIHfhl= bÈßm;a l< lreKq 

y;rla my; ±lafõ'

a. odyH øjHhla ;sîu b. oyk fmdaIl jdhqjla ;sîu 

c. .skaor ;sîu d. ødyH øjH Êj,k WIaK;ajhg m;aùu

tajdhska oykh i`oyd wjYH idOl jkafka"

1' a,b yd c h   2' a,b yd d h 

3' b ,c yd d h   4' a,b,c yd d h

wNHdih
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04' my; oelafjk uQ,øjH w;ßka il%sh;dj jeäu uQ,øjH l=ula o@

1' fidaähï 2' ue.akSishï  

3' fmdgEishï  4'  whka ^hlv&

05' my; i|yka øjH w;ßka oykh lsÍug jvd;au kqiqÿiq øjH 

jkafka"

1' or h'  2'  lvodis h' 

3' fmd,af;,a h'  4' fmd,s;Ska h'

06' ldnka bf,lafg%dav fhdod fldm¾ i,af*aÜ ødjKhla 

úoHq;a - úÉfþokh lsÍfï § ,efnk ksÍlaIKhla fkdjkafka ñka 

l=ula o@

1' Ok bf,lafg%davh laIh ùu

2' ødjKfha ks,a meyeh wvq ùu

3' RK bf,lafg%davh u; ;U ;ekam;a ùu

4' Ok bf,lafg%davh wi,ska jdhq nqnq¿ msgùu

07' .sks ;%sfldaKh f,i y÷kajkafka"

1' bkaOk j¾. ;=kls'

2' .sks .kakd øjH ;=kls'

3' .sks .ekSula we;s ùug wjYH idOl ;=kls'

4' .skakla ksùug fhdod .kakd wdldr ;=kls'

08' ue.akSishï máhla oykh lsÍu wh;a jk m%;sl%shd j¾.h l=ula o@

1' ixfhdack  2' ridhksl úfhdack 

3' tal úia:dmk  4'  oaú;aj úia:dmk

09' idudkH jd;h iu. ksÍlaIKh l< yels m%;sl%shdjla isÿ lrk 

f,dayh l=ula o@

1' ue.akSishï  2' fldm¾ 

3' fidaähï  4'  hlv

10' my; m%;sl%shd w;=ßka jeä u fõ.hlska isÿ jk m%;sl%shdj l=ula o@

1' hlv u, ne`§u  2' .sksl+rla ±ùu 

3' uoHidr meiSu  4' wdydr krla ùu

^02&' fnfy;a fm;a;la l=vq lr iy l=vq fkdlr c,fha Èhlr .ekSug 

fhdod.;a wdldrh rEmfha ±lafõ' ta weiqßka wid we;s m%Yakj,g 

ms<s;=re imhkak'
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500 ml
400 ml
300 ml
200 ml
100 ml

500 ml
400 ml
300 ml
200 ml
100 ml

1' blauKska Èh lr .; yelafla l=uk wdldrhg o@

2' tfia blauKska Èhùu ir,j meyeÈ,s lrkak'

3' wdï,sl;dj ksid Worfha we;sjk wmyiq;d iukh lsÍug 

m%;Hdï, fm;s úld .s,Sug Wmfoia fohs' Bg fya;=j ir,j 

meyeÈ,s lrkak'          
      

f,day 

yekao

R

P

 

^03&' fuys olajd we;af;a f,day yekaola 

u; ß§ wdf,am lsÍug fhdod .kakd 

úoHq;a - úÉfþok fldaIhls'    
        
     

1' úoHq;a - úÉfþokh hkq l=ula 

o@

2' úoHq;a f,daydf,amkh hkq 

l=ula o@

3. P bf,lafg%davh f,i Ndú; l< yels f,dayhla kï lrkak'

4. R ødjKh f,i fhdod .; yelafla l=uk f,dayhl ,jK 

ødjKhla o@

^04&' flá ms<s;=re imhkak' 

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

2' yhsârcka jdhqj ksmojd /ia lr .kakd wdldrh oelaùug 

kï l< rEmigykla wÈkak'

3' ldnka vfhdlaihsâ jdhqj y÷kd .ekSu i|yd mÍlaIKhla 

fhdackd lrkak'

4' mdIdK yd Lksc w;r fjkialï folla ,shkak'

5' mdIdK pl%h ,shd olajkak'


