
 
 

      ffi,h ms<sn| fft;sydisl miqìu ^ffi, jdoh& 

 
 

 ffi,jdoh ms<sn| b;sydifha§ jeo.;ajk úoHd{hska 

 

Ôjfha ffi,Sh moku 
 

 ^ frdnÜ yqla &  

 

 

 
 

 

 ish¨ Ôùka ffi,j,ska iE§ we;' 

 tal ffi,sl Ôúfhl= ^ Wod(- Chlamydomonas & hSiaÜ " fyda 
nyq ffi,sl Ydlhla fyda i;ajhl= iEÈh yels Ôù f,i 
ie,lsh yels uQ,sl tallh ffi,h fõ' 

 Ôù uQ,sl jHqyuh iy lD;Huh tallh ffi,hhs' 

 ffi,hla uÕska ksrEmkh jk ixúOdk uÜgï uÕska 
Ôjfha ish¨ ,dlaI‚l ,laIK fmkajhs'tkï Ôjfha 
mj;sk l=vdu tallh ffi,hhs' 

 talffi,sl Ôúfhl=f.a fyda nyqffi,sl Ydl iy 
i;ajhkaf.a jqjo ffi,hg my, uÜgula Ôù f,i 
ie,lsh fkdyel'  

 

 

 

 

 

 ir, wkaùlaIhla uÕska j,alhla mÍlaId fldg tys 
ksÍlaIKh jq uQ,sl tallh ye¢kaùug ffi,h ^cell& hk 

moh fok ,§. 



 
 

 ^ wekagka jEka ,sõfjka yqla &  

 ^ ue;dhia Ya,hsvka &  

 ^ ;shfvda¾ Yajdka &  

 ^ refvda,a*a j¾fpdõ &  

  ffi, jdoh 
 

 

 frdnÜ yqlaf. iuld,Skhl= jk fudyq talffi,sl 
wkaùlaIsh Ôùka jk Euglena iy nelaàßhd ms<sn|j 
m<uqfjkau úia;r lr jd¾;dlrk ,§' 

 tkï Tyq m%:ufhkau laIqøÔùka ksÍlaIKh lrk ,§ 
 
 
 

 c¾uka cd;sl WoaNso úoHd{fhls'Ydl mgl ms<sn|j 
wOHkh lr ish¨ Ydl" ffi, j,ska iE§ we;s nj ks.ukh 
lf<ah' 

 

 

 c¾uka cd;sl i;a;aj úoHd{fhls'i;aj mglo ffi, j,ska 
iE§ we;s nj ks.ukh lf,ah' 

 

 

 ish¨ ffi, we;sjkafka l,ska mej;s ffi, j, ffi, 
úNdckfhka nj fmkajd ÿkafkah' 
 
 

 

 fuh Ya,hsvka" Yajdka iy j¾fpdõ hk úoHd{hka úiska 
bÈßm;a lrk ,§' 
1. ish¨ Ôúka tl ffi,hlska fyda ffi, lsysmhlska fyda 

iE§ we; 
2. Ôùkaf.a uQ,sl jHqyuh iy lD;Huh tallh ffi,hhs 
3. ish¨ ffi, we;sjkafka l,ska mej;s ffi, j,sks' 



 
 

ffi, iy ffi,Sh ixúOdk ms<sn| oekqu mq¿,a lr 
.ekSu i|yd wkaùlaIj, odhl;ajh 

 

m%Odk wkaùlaI j¾. 
 

1. ;ks úYd,l ldph 

 

  

 

 

 

 

 

 

 

 

 

 

1. wdf,dal wkaùlaIh  
2. bf,lafg%dak wkaùlaIh 

 

 

 

 

 

 

 

 

 

ir,;u wkaùlaIh jkafka ;ks úYd,l ldphhs^;ks W;a;, 
ldph&'fuuÕska x10 úYd,khla ,nd.; yel 

 

1.wdf,dal wkaùlaIh  



 
 2. ixhqla; wdf,dal wkaùlaIh  

 

 wkaùlaIhl úYd,kh 
 

wdf,dal wkaùlaIhl iuia; úYd,kh  

 =wjfk;a ldpfha úYd,kh X Wmfk;a ldpfha úYd,kh 

   

mdie,a úoHd.drj, iy ffjoH ridhkd.drj, Ñls;aid ^frda. 
y÷kd.ekSfï& WmlrKhla f,i iq<Nj ixhqla; wdf,dal wkaùlaIh 
Ndú; lrhs'fuh Wmfk; iy wjfk; f,i ùÿre ldp moaO;s 02 
lska iukaú;h' fuys§ jia;=j ^lodj u; we;s kso¾Ylh& ;=,ska 
meñfKk wdf,dalh m<uqj wjfk; ldph ;=,ska .uka lr 
kso¾Ylfha úYd,s; m%;sìïnhla idohs'tu m%;sìïnh fojk ldph jk 
Wmfk; ldphg jia;=jla f,i l%shdlrñka ;jÿrg;a m%;sìïnh 
úYd,kh lrhs' 

 

 

 

 úYd,kh hkq hï jia;=jl m%;sìïnfha m%udKh tu 
jia;=fõ i;H m%udKhg olajk wkqmd;hhs' 

 fuh uÕska jia;= úYd, fldg fmkaùug wkaùlaIhg we;s 
yelshdj oelafõ 

 

 

 

 wdf,dal wkaùlaIhl iuia; úYd,kh Wmfk; iy 
wjfk; hk tla tla ldp j, úYd,kfha M,hla fõ' 

 

 

 

idudkH ixhqla; wdf,dal wkaùlaIhl 

 Wmfk; úYd,kh } X4, X10  fõ 

 wjfk; ldp j, úYd,kh 
1. X4,X10                 = wjn,h   

2. X40, X60 ,X100   = wên,h 

3. X40                      = uOH n,h f,io .; yel 

     úYd,kh }    m%;sìïnfha m%udKh 

                     jia;=fõ i;H m%udKh 



 
 

 wkaùlaIhl úfNaok n,h 

 
 

 X100  f;,a .s,a¨ï wjfk; f,i ye¢kafjk w;r tu 
úYd,kh ,nd.ekSug úfYaI Ys,am l%uhla Ndú; l, hq;=h 

 fï wkqj wdf,dal wkaùlaIhl Wmßu úYd,kh  

                       10X100= X 1000 

 bf,lafg%dak wkaùlaIhl ffioaOdka;slj úYd,kh 1 X 108
   

jk kuq;a m%dfhda.slj tuÕska ,efnkafka 5X 105 ^500000&l 
úYd,khls 

 

 wjfk; ldpfha úYd,kh  X40" iy Wmfk;a ldpfha 

úYd,kh X15 kï iuia: úYd,kh fldmuKo? 

 

 

 

 

 

 

 

 

 úfNaok n,h hkq tlsfklska fjka jq ,laI 02la f,i 
y÷kd.;yels ùu i|yd tu ,laI 02 w;r ;sìh hq;= wju 
ÿrhs 

 fuh kso¾Ylfha meyeÈ,snj ms<sn|j ñkquls'tkï fuuÕska 
jia;= meyeÈ,sj fmkaùug wkaùlaIhg we;s yelshdj ms<sìUq 
fõ' 

 úfNaokh u; wkaùlaIhl úYd,kh iSud fõ' 

 



 
 

 mshú wfia úfNaok n,h                      = 0'1 mm 

 ;ks úYd,l ldphl úfNaok n,h           = 0'01 mm 

 ixhqla; wdf,dal wkaùlaIhl úfNaok n,h = 0'2 µm 

 bf,lafg%dak wkaùlaIhl úfNaok n,h      = 0'2 nm 

1µm = 10-3mm = 10-6m  

1nm = 10 -6mm = 10-9  

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 
 

 wdf,dal wkaùlaIhl úfNaok n,h"wdf,dalfha ;rx. 
wdhduh u; iSudldÍ ù we;' 

 úfNaok n,h ;rx. wdhduhg m%;sf,dauj iudkqmd;sl fõ' 

 fï ksid jeä úfNaokhla ,nd.ekSu i|yd úoHd{hka 
idfmalaIj jvd;a wvq ;rx. wdhduhla iys; fjk;a úlsrK  
wdldr Ndú;d lsÍu ms<sn|j i<ld n,k ,§' 

 fuys m%;sM,hla f,i bf,lafg%dak wkaùlaIh ÈhqKq úh' 

 fuys§ jvd;a wvq ;rx. wdhduhla iys; bf,lafg%dak 
loïnhla Ndú;d lrhs' 

 bf,lafg%dak wkaùlaIfha§ bf,lafg%dak loïnhla 
kso¾Ylh yryd fyda tys u;=msg mDIaGhg kdNs.; lrhs' 

 ffioaOdka;slj bf,lafg%dak wkaùlaIhg jia;=jla 1X 108 
jdrhla úYd, l, yels úh hq;=h'm%dfhda.slj bf,lafg%dak 
wkaùlaIhl 5X 105 ^500000& jdrhl úYd,khla ,ndfoa' 

 wdf,dal wkaùlaIh uÕska wkdjrKh l, fkdyels (0'2 µm 
g jvd l=vd& fndfyda bkaøsld iy wfkl=;a Wm ffi,Sh 
jHqy bf,lafg%dak wkaùlaIh uÕska wkdjrKh lr we;' 

WodyrK (- uhsg%fldkav%shd" wka;#ma,diaóh cd,sld jeks 
Wmffi,Sh jHqy j, w;s laIqø jHqyh  

 ^kuq;a ma,diau mg,fha"fmaIshl idfldñhrfha jHqyh 
fukau DNA jeks wKqj, úia;rd;aul jHqyho bf,lafg%dak 
wkaùlaIh hgf;a jqjo ksÍlaIKh l, fkdyels w;r tajd 
jHqy wdlD;s uÕska úia;r flf¾& 

 

 

 

 

 

 

2.bf,lafg%dak wkaùlaIh 



 
 

1. iïfma%IK bf,lafg%dak wkaùlaIh (TEM) 
 

2. mßf,dalk bf,lafg%dak wkaùlaIh (SEM) 

           

 

 bf,lafg%dak wkaùlaI j¾. 02ls 
 

 

Transmission Electrone Microscope 

 

 ffi,fha wNHka;r jHqy wOHkh i|yd fuh Ndú;d lrhs' 

 fuu wkaùlaIfha§ hï øjHl úfYaIfhka ilia lrk ,o ;=kS 
lvla yryd bf,lafg%dak loïnhla .uka flf¾'fuys§ b;d ;=kS 
kso¾Ylhla Ndú;d flf¾' 

 wfkla m%foaYj,g jvd iuyr ffi,Sh jHqy j,g jeäfhka 
iïnkaO jk nerf,day uÕska kso¾Ylh j¾K .kajhs' 

 bf,lafg%dak weig o¾Ykh fkdjk neúka kso¾Ylh ;=,ska 
.ukalrk bf,lafg%dak rgdj^ m%;sìïnh & ;srhla u;g m%o¾Ykh 
lrhs' 

 kso¾Ylh ;=,ska .ukalrk bf,lafg%dak jeä m%udKhla jHqy .kj 
j¾K .ekaù we;s m%foaYj, m%o¾Ykh fõ' 

 

 

Scanning Electrone Microscope 

  

 isyska bf,lafg%dak loïnhla kso¾Ylfha u;=msg mDIaGh uÕska 
mrdj¾;kh lrhs' 

 ksÍlaIKhg fmr kso¾Ylhg jeä jYfhka r;%x wdf,am lrhs' 

 kso¾Ylh u; m;s; jk bf,lafg%dak j,ska jeä m%udKhla úisr 
hk w;r b;sß bf,lafg%dak kso¾Ylh uÕska wjfYdaIKh lrhs' 

 ^kso¾Ylfha mDIaG u; je§ mrdj¾;kh jk bf,lafg%dak uÕska 
;srhla u; m%;sìïnh ,nd.kS& 

 u;=msg mDIaGfha ;%sudK fmkqu ksÍlaIKhg fuu wkaùlaIh jvd;a 
iqÿiqh' 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

wdf,dal wkaùlaIh iy bf,lafg%dak wkaùlaIh w;r 
fjkialï 

 

wdf,dal wkaùlaIh 

bf,lafg%dak wkaùlaIh 



 
 

 

  

wdf,dal wkaùlaIh 
 

iïfma%IK 
bf,lafg%dak wkaùlaIh 

 
 

mßf,dalk bf,lafg%dak 

wkaùlaIh  
 

wdf,dal lsrK Ndú; lrhs 
 

bf,lafg%dak loïnhla Ndú;d lrhs 
 

ùÿre ldp uÕska kdNs.; flf¾ 
 

úoHq;a pqïnl uÕska kdNs.; flf¾ 
 

m%;sìïnh mshú weiska ksÍlaIKh 
l, yel 
 

mshú weiska ksÍlaIKh l, fkdyel^bf,lafg%dak wkaùlaIfha PdhdrEm 
Ndú;d lrhs 

 
Ôù iy wÔù kso¾Yl Ndú; lrkq 
,efí  
 

wÔù kso¾Yl muKla fhdod.kS 
 

kso¾Ylfha i;H j¾K ksÍlaIKh 
l,yel' 
 

iajNdúl j¾K ksÍlaIKh l, fkdyel' 
 

j¾K .ekaùu i|yd vhs j¾. 
Ndú;d lrhs' 
 

nerf,day Ndú;d lrhs' 
 

r;a;rx Ndú;d lrhs 
 

oaùudK m%;sìïn ,nd.kS 
 

oaùudK m%;sìïn ,nd.kS 
 

;%sudK m%;sìïn ,nd.kS 
 

;=kS fþohla fyda ;ejreula Ndú; 
lrhs 
 

;=kS lvla Ndú; lrhs 
 

;%sudK kso¾Ylhla Ndú; lrhs 
 

wdf,dal lsrK kso¾Ylfha úksúo 
hhs 
 

bf,lafg%dak loïnh kso¾Ylh 
;=,ska .ukalrhs 
 

bf,lafg%dak jeä m%udKhla úisr hk 
w;r wkslajd kso¾Ylfhka 
wjfYdaIKh lrhs 
 

Wmßu úYd,kh X1000 fõ 
 

ffioaOdka;slj Wmßu  úYd,kh 1 X 108 
kuq;a m%dfhda.slj 5X 105  úYd,khla fmkajhs 

 
úfNaok n,h 0'2µm 
 

úfNaok n,h 0'2 nm fõ 
 



 
 

 

 

 

 

 

 

 

 

 

 

                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r;= reêr ffi, 

,qKq isúhl wkaùlaISh jHqyh 



 
 

 

  

            nelaàßhd ffi, 

 

udkj Y=l%dKq ffi, 

 



 
 

 

 

  

fldmq,a ffi, 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

mlaIau 

 

hSiaÜ ffi,hla 

 



 
 

 

  

frdnÜ yqla ks¾udKh l, wkaùlaIh  

 



 
 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

  

wekagka jEka ,sõfjka yqla  ks¾udKh l, wkaùlaIh 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  



 
 

 

 

 

 


