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	 m%NdixYaf,aIKh Ôj úoHdj

 m%NdixYaf,aIKh 02
Ôj úoHdj 

ish¨ u Ôùkaf.a meje;aug wdydr w;HjYH fõ' Ôùyq úúO l%u u.ska wdydr ,nd 

.ks;s'

Ôùkaf.a úúO fmdaIK wdldr ms<sn`o ±kqu Ndú;fhka my; ±lafjk 2'1 mejrefuys 

ksr; jkak'

2'1 rEmh 

²² rEmfha olajd we;s Ôùka  

y`ÿkd.kak'

²² tu Ôùkaf.a fmdaIK wdldr 

kï lrkak'

mejreu 2'1

.jhd yd fldld ,nd.kakd wdydr Tn okakd neúka Tjqka tajd ,nd .kakd wdldrh 

Tng myiqfjka m%ldY l< yels h' Tjqka wdydr i`oyd fjk;a Ôùka u; hefma' th 

úIufmdaIS fmdaIK l%uhlss'

yß; Ydl ;ukag wjYH fmdaIKh ,nd .kafka flfia o@ yß; Ydl ;udg 

wjYH wdydr ;ud ;=< u ksmojd .kshs' tneúka th iajhxfmdaIS fmdaIK l%uhls'                                                                                                                                          

tu wdydr u; Rcqj fyda jl%j hefmñka Ôùka ;u meje;au ;yjqre lr .ks;s'

yß; Ydl ;=< wdydr ksIamdokh ùfï l%shdj,sh jk m%NdixYaf,aIKh ms<sn`oj ir, 

igykla 2'2 rEmfha ±lafõ' th fyd`Èka wOHhkh lr m%NdixYaf,aIK l%shdj,sh 

ms<sn`oj wjfndaO lr .ksuq'
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wd
f,

dal
 Y

l
a;
sh

yß;,j

wdf,dalh 

wjfYdaIKh lr 

.aÆfldaia ksmojhs'

CO2H2O
uQ,flaY u.ska 

wjfYdaIKh 

m;%j, mqáld 

yryd we;=¿ fõ' 

O2 jdhqj

.aÆfldaia

2'2 rEmh - m%NdixYaf,aIKhg wjYH idOl yd tys M,

iQ¾hdf,dalfha wvx.= Yla;sh Wmfhda.s lrf.k ldnka vfhdlaihsâ yd c,h wuqøjH 

f,i fhdodf.k  yß;m%o wvx.= ffi, ;=< isÿjk wdydr ixYaf,aIK l%shdj,sh 

m%NdixYaf,aIKh f,i ye`Èkafõ'

2'1 m%NdixYaf,aIKh flfrys n,mdk idOl

yß; Ydl m%NdixYaf,aIKhg wjYH c,h yd ldnka vfhdlaihsâ ,nd .kakd wdldrh 

i,ld n,uq' fN!ñl Ydl m%NdixYaf,aIKhg wjYH c,h ,nd.kafka mfiks' mfia 

we;s c,h tkï mdxY= c,h uQ,flaY yryd wdi%e;sh u.ska ,nd.kshs' fufia ,nd.;a 

c,h ms<sfj,ska uqf,a ndyslh yd wka;Yap¾uh yryd .uka lr uqf,a ffY,uhg 

we;=¿ fõ' tys isg lf|a ffY,u Tiafia m;% kdrá olajd meñK m;% uOH ffi,j,g 

,ndfohs' m;%h mqrd c,h fnodyeÍu m;%h ;=< úysÿKq kdrá Tiafia isÿfõ'

Ydl úiska m%NdixYaf,aIKhg wjYH ldnka vfhdlaihsâ ,nd.kafka jdhqf.da,fhks' 

ldnka vfhdlaihsâ jdhqj mqáld yryd" úirKfhka m;%h ;=<g we;=¿ fõ' tu 

ldnka vfhdlaihsâ wka;¾ ffi,Sh wjldY yryd m;% ffi, fj;g <`.d fõ'

2'3 rEmh - yß;,jhla bf,lafg%dak 

wKaùlaIfhka fmfkk wdldrh

Ydl ffi,j, muKla wka;¾.; oaúmg,uh  

bkaøshsldjla jk yß;,j ^2'3 rEmh& ;=< fld< 

meye;s j¾Klhla ^laf,dfrd*s,a& wvx.= jk w;r 

tu.ska iQ¾h Yla;sh wjfYdaIKh lr.kshs'  

fï wkqj m%NdixYaf,aIKh flfrys n,mdk idOl 

y;rla my; i|yka wdldrhg y÷kd.; yels h'

²² yß;m%o 		  (Chlorophyll)
²² ysret<sh 		  (Sunlight)
²² c,h 			   (H2O)
²² ldnkavfhdlaihsâ	 (CO2)

2'3 rEmh - - yß;,jhla bf,lafg%dak 
wKaùlaIfhka fmfkk wdldrh  
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wjYH øjH 

yhsä%,a,d fyda je,siafkaßhd Ydl m;%" ùÿre lodjla" wKaùlaIhla

l%uh

²² yhsä%,a,d fyda je,siafkaßhd Ydl m;%hl fldgila c, ìkaÿjla iu`. ùÿre 

lodjla u; ;nd wKaùlaIhlska ksÍlaIKh lrkak'

²² laf,dafrd*s,a wvx.= yß;,j" m%NdixYaf,aIKh i`oyd iQ¾hdf,dalh ,efnk 

ÈYdjg p,kh jk wdldrh ksÍlaIKh lrkak'

l%shdldrlu 2'1

2'2 m%NdixYaf,aIK M,

m%NdixYaf,aIKfha § iEÿk .aÆfldaia (C6H12O6) msIagh f,i ;djld,slj m;% 

;=< ixÑ; fõ' miqj fuu msIagfhka fldgila iqfl%daia (C12H22O11) njg m;a ù 

maf,dahu mglh Tiafia Ydlfha wfkl=;a fldgia fj; mßjykh fõ' ixÑ; mgl 

fj; mßixl%uKh jQ iqfl%daia msIagh njg mßj¾;kh lr ixÑ; flf¾'  

ixÑ; mgl i|yd ksoiqka (- Ydlj, M," w," uq,a" m;% 

m%NdixYaaf,aIKfha § w;=reM,hla f,i Tlaiscka (O2) ksmofjk w;r tAjd mqáld 

yryd úirKfhka jdhqf.da,hg .uka lrhs' 

m%NdixYaf,aIKfha § iQ¾h Yla;sh ld¾hlaIu f,i wjfYdaIKh lsÍu i`oyd Ydl 

olajk úúO wkqj¾;k ms<sn`o fidhd n,d ta ms<sn`o jd¾;djla ilia lrkak'

mejreu 2'2

m%NdixYaf,aIK l%shdj,sh my; i|yka wdldrhg jpk iólrKhla u.ska bÈßm;a 

l< yels h'

ldnka vfhdlaihsâ  ¬ c,h   
wdf,dalh

yß;m%o
   .aÆfldaia   ¬   Tlaiscka

m%NdixYaf,aIK l%shdj,sh ;=,ss; ridhksl iólrKhla u.ska my; i|yka wdldrhg 

±laúh yels h' 

6CO2 
(g)

      +  6H2O (l)    wdf,dalh 

yß;m%o
   C6H12O6 

(s)
  
   + 6O2

 (g)

m%NdixYaf,aIKfha § yß; Ydl úiska ysre t<sfha we;s r;= yd ks,a j¾K 

wjfYdaIKh lr .kshs'

wu;r oekqug
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m%NdixYaf,aIKfha § ksmofjk .aÆfldaia msIagh f,i ;djld,slj m;% ;=< u ixÑ; 

jk ksid" m%NdixYaf,aIKh isÿ jQfha o keoao hkak ±k .ekSug msIag mÍlaIdj 

isÿlrhs' 

m%NdixYaf,aIKfha § ksmofjk msIagh y`ÿkd.ekSug 2'2 l%shdldrlfuys ksr; fjuq'

Ydl m;% ;=< msIagh ksmoù ;sfí ±hs mÍlaId lsÍu' 

wjYH øjH 

îlrhla" mÍlaId k<hla" f;mdj" nkaika odylh" c,h" t;s,a uoHidr" Ydl 

m;%hla

l%uh

²² fyd¢ka ysret<sh ,efnk ia:dkhl we;s Ydlhl m;%hla f.k th c,fha 

;ïnkak'

²² miqj tu Ydl m;%h uoHidrh wvx.= lelEreï k<hl oud tu k<h c, 

;dmlhl nyd ;ïnkak'

²² bkamiq tu Ydl m;%h c,fhka fidaod whãka ødjKfhka ìxÿ lsysmhla oud 

j¾K úm¾hdi ksÍlaIKh lrkak'

2'4 rEmh 

Ydl m;%h
c,h

c,fha ;eïnQ 

Ydl m;%h

uoHidr
c, ;dmlh

l%shdldrlu 2'2

yß;m%o uoHidrfha Èhfjk ksid Ydl m;%h uoHidr ødjKhla ;=< nyd ;ïnkq 

,efí' túg yß;m%o uoHidr ;=< Èh ù ødjKh fld< meyehg yefrk w;r m;%h 

iqÿ meye fõ' uoHidr .sks .kakdiq¨ ksid c, ;dmlhl nyd r;alrkq ,efí'

tu Ydl m;%hg whãka ødjKh ±uQ úg ks,a fyda ;o oï meye jqjfyd;a msIagh 

ksmoù we;s nj ks.ukh l< yels h' 
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m%NdixYaf,aIKhg wjYH idOl mÍlaaId lsÍu

m%NdixYaf,aIKh i`oyd ysret<sh yd ldnka vfhdlaihsâ wjYH nj mÍlaId lsÍug 

meh 48la w÷f¾ ;enQ Ydlhla fhdod .; hq;= h' Ydlhla meh 48la w÷f¾ ;enQ úg 

m;%j, wvx.= ù we;s msIagh iïmQ¾Kfhka u bj;a fõ'

m%NdixYaf,aIKh i`oyd ysret<sh wjYH nj mÍlaId lsÍug 2'3 l%shdldrlu isÿ lruq'

A m;%hg whäka ødjKh ±uQ úg l¿ fmd,s;Skfhka wdjrKh lr ;snQ fldgfia 

j¾K úm¾hdihla olakg fkd ,efí' B m;%hg whäka ødjKh ±uQ úg wj¾K 

fmd,s;Skfhka wdjrKh lr ;snQ fldgi m;%fha wfkla fldgi fuka u ;o oï 

fyda ks,a meye fõ' 

2'6 rEmh 

B

j¾K úm¾hdihla 

ke;

;o oï fyda 

ks,a mdg

A

l¿ fmd,s;Skfhka wdjrK lr ;snQ ksid Ydl m;%fha tu fldgig ysret<sh fkd 

,enq‚' tneúka tu fldgfia m%NdixYaf,aIKh isÿ ù ke;' tu ksid whãka ødjKh 

iuÕ j¾K úm¾hdihla isÿ fkdjqKs' wj¾K fmd,s;Ska iys; m;%hg ysre t<sh 

,enqK ksid m%NdixYAf,aIKh isÿ ù msIagh ksmoù ;sfí'

fï wkqj m%NdixYaf,aIKh i|yd ysret<sh wjYH nj ks.ukh l< yels fõ' 

m%NdixYaf,aIKh i`oyd ysre t<sh wjYH nj fmkaùu

2'5 rEmh 

wj¾K 

fmd,s;Skhl¿ 

fmd,s;Skh
B

A

wjYH øjH 

fmdaÉÑhl isgq jk ,o meh 48la w÷f¾ 

;enq Ydlhla" msIag mÍlaIdjg wjYH øjH" 

l¿ iy wj¾K fmd,s;Ska má

l%uh

²² fmdaÉÑhl isgq jk ,o meh 48la 

w÷f¾ ;enq Ydlfha iudk m%udKfha 

Ydl m;% folla f;dard .kak ^A yd 

B m;%&' tu f;dard .;a A m;%fha hï 

fldgila l¿ fmd,s;Skfhka o B 

m;%fha fldgi wj¾K fmd,s;Skfhka 

o wdjrKh lrkak' 

²² miqj fuu wegjqu meh 3-¡5 ld,hla ysret<sh jefgk ia:dkhl ;nkak'

²² 2'2 l%shdldrlfï i`oyka mßÈ A yd B m;% i|yd msIag mÍlaIdj isÿ lrkak'

l%shdldrlu 2'3
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m%NdixYaf,aIKh i`oyd ldnka vfhdlaihsâ wjYH nj mÍlaId lsÍug 2'4 l%shdldrlu 

isÿlruq' 

m%NdixYaf,aIKh i`oyd ldnka vfhdlaihsâ wjYH nj fmkaùu

2'7 rEmh 

c,h

KOH 
ødjKh

D
C

wjYH øjH 

fmdaÉÑhl isg jQ Ydlhla" msIag mÍlaIdjg 

wjYH øjH" iudk m%udKfha fmd,s;ska u¿ 

folla" KOH ødjKh" c,h 

l%uh

²² by; 2'3 l%shdldrlug fhdod .;a 

Ydlfha u fndfyda ÿrg iudk Ydl m;% 

folla ^C yd D& f;dard.kak'

²² mdroDYH fmd,s;ska u¿ folla f.k tAjdg 

fjk fjku fmdgEishï yhsfv%dlaihsâ 

(KOH) ødjKhla yd c,h oukak' miqj 

D m;%h KOH ødjKh iys; nE.h ;=<g 

o C m;%h  c,h iys; nE.h ;=<g we;=¿ 

fldg jdhqfrdaOl jk fia .eg .ikak'

²² fuu Ydlh fyd¢ka ysret<sh ,efnk ia:dkhl meh 3-¡5 l muK ld,hla 

;nkak' 

²² miqj C yd D m;% f.k tajd msIag mÍlaIdjg ,la lrkak'

l%shdldrlu 2'4

D m;%hg whäka ødjKh ±uQ úg j¾K úm¾hdihla olakg fkd,efnk nj;a 

C m;%hg whãka ødjKh ±uQ úg ;o oï fyda ks,a meye jk nj;a ksÍlaIKh 

l<  yels h'

 2'8 rEmh 

j¾K úm¾hdihla ke;

D
C

;o oïmdgg yqre ks,a meye;s h

D m;%h iys; fmd,s;ska nE.h ;=< wvx.= fmdgEishï yhsfv%dlaihsâ u.ska nE.h ;=< 

jQ CO2  wjfYdaIKh lrhs' tneúka D  m;%hg CO2  fkd,enqK ksid m%NdixYaf,aIKh 

isÿ ù ke;' tuksid whãka ødjKh iu. j¾K úm¾hdihla fkdù h' 

C m;%hg CO2  ,efnk ksid m%NdixYaaf,aIKh isÿ ù we;' tneúka whãka ødjKh 

iuÕ j¾K úm¾hdihla isÿ úh' D m;%h ;=< msIagh ksmoù ke;s nj;a C m;%h ;=< 

msIagh ksmoù we;s nj;a h' 

m%NdixYaaf,aIKh i`oyd ldnka vfhdlaihsâ wjYH nj ks.ukh l< yels h'
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m%NdixYaf,aIKh i`oyd yß;m%o ^laf,dafrd*s,a& wjYH nj ;yjqre lsÍug 2'5 

l%shdldrlfuys ksr; fjuq'

m%NdixYaf,aIKhg yß;m%o wjYH ±hs mÍlaId lsÍu

wjYH øjH 

úÑ;% m;% iys; ^iqÿ jo" fl%dagka wdÈ& Ydl m;%hla" iqÿ lvodishla" msIag 

mÍlaIdjg wjYH øjH 

l%uh

²² úÑ;% m;% iys; ^jo$fl%dagka Ydl& Ydl m;%hla f.k tys úÑ;% nj iqÿ 

lvodishl igyka lr .kak' 

²² miqj tu m;%h i|yd msIag mÍlaIdj isÿlrkak'

l%shdldrlu 2'5

iqÿ úÑ;% meye;s ia:dkj, j¾K úm¾hdihla fkdue;s w;r b;sß fldgiaj, ;o 

oï mdgg yqre ks,a meyeh ksÍlaIKh fõ'

2'9 rEmh 

iqÿ $ úÑ;% 

meye;s ia:dk

fld< meye;s ia:dk

msIag mÍlaIdjg fmr

j¾K úm¾hdihla

ke;s iqÿ meye;s ia:dk

;o oï fyda ks,a 

meye;s ia:dk

msIag mÍlaIdfjka miq

m;%fha iqÿ$úÑ;% meye;s ia:dkj, msIagh ksmoù ke;' yß;m%o wvx.= fkdjk ksid 

m%NdixYaf,aIKh isÿ ù fkdue;' tneúka m%NdixYaf,aIKh i|yd yß;m%o wjYH 

nj ks.ukh l< yels h'

m%NdixYAf,aIKhg c,h wjYH jqjo ta nj fmkaùug úoHd.dr mÍlaIKhla ie,iqï 

l< fkd yels h' thg fya;=j mÍlaIKh i|yd c,h ,nd fkdÿka úg Ydlh ñh 

hk neúks'  O
8

18

 iuia:dksl Tlaiscka wvx.= c,h Ndú; lr m%NdixYaf,aIKhg 

c,h wjYH nj úoHd{hka fmkajd § ;sfí' 
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m%NdixYaf,aIKfha § M,h f,i Tlaiscka jdhqj iEfok nj ;yjqre lsÍug 2'6 

l%shdldrlu isÿ lruq'

‍

m%NdixYaf,aIKfha § Tlaiscka jdhqj ksmofjkafka±hs mÍlaId lsÍu

wjYH øjH - fødaKsldjla" lelEreï k<hla" mqkS,hla" c,rey Ydlhla 

l%uh 

²² føda‚ldjla f.k thg c,h oukak' 

²² bkamiq je,siafkaßhd fyda yhsä%,a,d jeks c,rey Ydl lsysmhla mqkS,h ;=< 

r|jkak' 

²² lelEreï k<hla c,fhka mqrjd th hál=re lr mqkS,h u; ;nkak ^2'10 

rEmigyfka wdldrhg&'

²² fuu wegjqu fyd¢ka ysret<sh we;s ia:dkhl ;nkak'

2'10 rEmh 

tl;= jk jdhqj 

c,h

c,rey Ydl

ysre t<sh 

l%shdldrlu 2'6

fuu c,rey Ydlj,ska jdhq nqnq¿ msgjk nj;a lelEreï k<fha by< fl<jf¾ 

jdhqj tl;= jk nj;a" olakg ,efí' fuys § msg jQ jdhqj Tlaiscka ±hs mÍlaId 

lsÍug lelEreï k<fha mßudfjka y;frka ;=kla muK jdhqj tl;= jQ miq tys 

we;s c,h fifuka bj;a lr tys újD; fl<jfrka k<h ;=<g mq<sÕ= lSrla we;=¿ 

lrkak'

mq<s`.= lSr §ma;su;aj ±,afjk neúka m%NdixYAf,aIKfha § Tlaiscka ksmofjk nj 

ks.ukh l< yels h'

wdf,dalh we;s úg yß; Ydl úiska msg msglrk jdhqj Tlaiscka nj m%:u 

jrg fmkajd fokq ,enqfha ,efjdaish¾ kï úoHd{hd úisks' 

wu;r oekqug
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2'3 m%NdixYaf,aIKfha ld¾hNdrh

²² m%NdixYaf,aIKfha § yß; Ydl úiska iQ¾h Yla;sh ridhksl Yla;sh njg 

mßj¾;kh lrkq ,efí' fuys § Ydl wdydr ksmojk w;r mDÓúh u; Ôj;ajk 

ish¨ u Ôùka Rcqj fyda jl%j fuu wdydr u; hefma' m%NdixYaf,aIKh" 

lD;%su j isÿ l< fkdyels l%shdj,shls' tneúka yß; Ydl úiska isÿlrk fuu 

l%shdj,sh mDÓúh ;=< Ôjh mj;ajd .ekSug w;HjYH fõ' 

²² ijdhq Ôùkaf.a meje;aug fuka u øjH oykhg wjYH jk Tlaiscka ksoyia 

flfrk m%Odk;u l%shdj,sh m%NdixYaf,aIKh hs' 

²² Yajikh" oykh jeks l%shdj,s ksid mßirhg tl;= jk ldnka vfhdlaihsâ 

jdhqj" mßirfhka bj;a lsÍfï ld¾hh isÿjkafka o m%NdixYaf,aIKh u.sks' 

²² jdhqf.da,fha Tlaiscka" yd ldnka vfhdlaihsâ ixhq;sh ;=,s;j ;nd .ekSug 

m%NdixYaf,aIKh odhl fõ'

²² ldnka pl%h mj;ajd f.k hdug odhl jk m%Odk l%shdj,shla jkafka o 

m%NdixYaf,aIKh hs'

idrdxYh

²² m%NdixYaf,aIKfha § yß; Ydl úiska iQ¾h Yla;sh ridhksl Yla;sh njg 

mßj¾;kh lrhs'

²² m%NdixYaaf,aIKh i`oyd ysre t<sh" c,h" ldnka vfhdlaihsâ yd yß;m%o 

hk idOl w;HjYH fõ'

²² m%NdixYaf,aIKfha § m%Odk M,h f,i .aÆfldaia o w;=re M,h f,i 

Tlaiscka  jdhqj o ksmofõ' 

²² m%NdixYaf,aIK m%;sl%shdj my; i`oyka wdldrhg ;=,s; ridhksl 

iólrKhla u.ska ±laúh yels h'

6CO2 
(g)

      +  6H2O (l)    
wdf,dalh 

yß;m%o
   C6H12O6 

(s)
  
   + 6O2

 (g)

²² m%NdixYaf,aIKfha f.da,Sh jeo.;alu f,i ish¨ u Ôùkag Rcqj fyda jl%j 

wdydr iemhSu" jdhqf.da,fha CO
2
 yd O

2
 ixhq;sh ;=,s;j mj;ajd .ekSu yd 

ldnka pl%h mj;ajd .ekSu wdÈ l%shdj,s ±laúh yels h'
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01'	ksjerÈ ms<s;=r háka brla w`Èkak'

¸&	 m%NdixYaf,aIKfha § ksmofjk m%Odk M,h l=ula o@

1.	.aÆfldaia	 2.	msIagh	 3.	iqfl%daia	 4.	Tlaiscka

¸¸&	 m%NdixYaf,aIKfha § ksmofjk M,h ixÑ; ia:dk lrd mßjykh 

jkafka l=uk mglhla Tiafia o @ 

1'	ffY,u	 2'	maf,dAhu	 3'	uDÿia;r	 4'	ia:Q,fldaKdia;r

¸¸¸&	m%NdixYaf,aIKfha M, mßixl%uKh jkqfha l=uk wdydr j¾.h f,i o@

1'	iqlafrdaia	 2'	.aÆfldaia	 3'	msIagh	 4'	fi,shqf,daia

¸¹&	m%NdixYaf,aIKfha § w;=re M,h jkqfha"

1'	ldnkavfhdlaihsâ h	 2'	khsg%cka h	 3'	Tlaiscka h	

4'	ldnkafudfkdlaihsâ h

¹&	 m%NdixYaf,aIKfha § iQ¾h Yla;sh mßj¾;kh jkqfha" 

1'	;dm Yla;sh njg h	 2'	wdf,dal Yla;sh njg h	  

3'	ridhksl Yla;sh njg h	4'	úNj Yla;sh njg h

02'	my; i`oyka m%ldY ksjerÈ kï “” ,l=K o jerÈ kï “” ,l=K o bÈßfha 

we;s jryka ;=< igyka lrkak'

¸& 	meh 48 w`ÿf¾ ;enQ Ydlhl m;%hla i`oyd msIag mÍlaIdj isÿl< úg 

j¾K úm¾hdihla olakg ,efí' ^  &

¸¸&	 msIag mÍlaIdj isÿ lsÍfï § yß;m%o Èhùu i`oyd m;%h c,h ;=< ;eïîu 

isÿl< hq;= h' ^  &

¸¸¸&	m%NdixYaf,aIKh isÿjkafka Ydl m;% ;=< muKs' ^  &

¸¹&	 Ydl m;% c,fhka ;eïîfï § m;% ffi, mg,j, mdr.uH;dj jeä fõ' ^ &

¹&	 m%NdixYaf,aIKh yß; Ydlj, muKla isÿjk ls%hdj,shls'  ^  &

03'	—Èk ;=kla muK jid ;enQ ;Kfld< ly meye .ekafõ˜ fuu ixisoaêh 

ikd: lsÍu i`oyd mÍlaIKhla ie,iqï lrkak' ksÍlaIKh yd ks.ukh 

,shd olajkak'

wNHdih

  mdßNdIsl Yío ud,dj 
m%NdixYaf,aIKh Photosynthesis
yß;,j Chloroplasts
yß;m%o Chlorophyll
c,rey Ydl Aquatic plants


