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my; § we;s 16'1 rEmh fyd¢ka ksÍlaIKh lrkak'

16'1 rEmh - laIqø frdfnda hka;%hla u.ska r;= reêr ffi,hlg m%;sldr lrk wdldrh

Tn ksÍlaIKh lrk ,oafoa laIqø frdfnda hka;%hla reêr ffi,hlg m%;sldr lrk 

wkaou oelafjk úYd,kh lrk ,o rEm igykls' we;a; jYfhkau fujeks w;s 

ishqï hka;% ;kkafka flfia o@ ta i|yd fhdod .kakd ;dlaIKh l=ula o@ 

fujeks laIqø hka;% ksIamdokh iïnkaOfhka j¾I 2016 § ridhk úoHdj i|yd jQ 

fkdfn,a ;Hd.h Ôka mshf¾ fidafõÊ" Y%Su;a fÊ' iafgdvdÜ iy n¾kdâ f*ßka.d 

^Jean Pierre Sauvage, Sir J. Fraser, Stoddart and Bernard Feringa& hk úoHd{hska 

yg msßkeñks' tu l%shdj,sh úoHdj ;j;a jeo.;a wÈhrlg <`.d ùula f,i ie<fla' 

t;eka isg laIqø frdfndajka úoHdjg ;j ÿrg;a wd.ka;=lhska fkdù h'

Ôka mshf¾ fidafõÊY%Su;a fÊ' iafgdvdÜ n¾kdâ f*ßka.d
16'2 rEmh - 2016 jif¾ § ridhk úoHdj i|yd jQ fkfn,a ;Hd.h ysñ lr .;a úoHd{hska

oeka wms" tjka wdYap¾h isÿ l< yels úoHdfõ w;s ishqï f,dalh f;areï .ekSug 

W;aidy lruq'

kefkda ;dlaIKh 
yd tys Ndú;16
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16'1 kefkdaógrh

zzkefkdaZZ hkq l=ula o@

"Nano" hk bx.%Sis jpkh dwarf fyj;a w.=gqñá hk wre; we;s .%Sl NdIdfõ 

jpkhlska iïNjh ù we;' tneúka kefkda hkq w;sYhska l=vd foa wdY%s; fhÿuls' 

fuu bkaøcd,sl mßudKfha § Tn iEu fohlau ;ekS we;s mrudKq olskq muKla 

fkdj tajd Tn fudn p,kh lsÍug o Tng yels jkq we;'

ZZkefkdaZZ fl;rï l=vd o@

th w;sYhska u l=vd f,dalhls' oelSug yels fj;ehs is;d .ekSug fkdyels ;rï 

th l=vd f,dalhls' wm Ôj;a jkafka ógr iy lsf,daógr mßudK iu. h' kefkda 

hkq zzì,shkfhka mx.=jlsZZ' tneúka kefkdaógrh hkq ógrfhka ì,shkfhka 

mx.=jls' tkï 10-9 m ls'

16'3 rEmh - jia;= lsysmhl úYd,;ajh kefkdaógr mßudKfhka

zzkefkdaZZ
fl;rï
l=vd o@

ñ,sóg¾ 1 } kefkdaógr ñ,shk 1

uhsfl%dógr 1 } kefkdaógr 1000 kefkdaógr 1

óg¾ folla 
Wi ñksil=f.a 
Wi kefkdaógr 
ì,shk folls'

w,afmfk;s 

ysila ;rï jk 

mq,a,shl úIalïNh 

kefkdaógr 

ñ,shkhls'

r;= reêrdKqjla 
jeks Ôj ffi,hl 

úIalïNh 
kefkdaógr 10000 

muK fõ'

DNA wKqjl m<, 
kefkdaógr 2'5 muK 

fõ'

óg¾ 1 } kefkdaógr ì,shk 1

yhsv%cka jeks uQ,øjHhl ;ks mrudKqjl úYalïNh kefkdaógrfhka oyfhka 

mx.= lsysmhla fõ'

wu;r oekqug

ñksia flia .il >klu 80 000 nm muK fõ' 

idudkH m;a;r lvodishl >klu 100 000 nm la muK fõ'

16'2  kefkda ;dlaIKh

kefkda mßudK úoHdfõ § .fõIKh flfrkqfha 1-100 nm mrdifha we;s mod¾: 

ms<sn|j h' úYajdi lsÍug fkdyels ;rï jQ fuu l=vd mßudKfha kj øjH ;ekSu 

kefkda ;dlaIKh f,i ye¢kafõ' fuh kQ;k úoHd yd ;dlaIKfõofha fnfyúka 

fmd<Ujd,k iq¿ jQ o" fõ.fhka bÈßhg .uka lrkakd jQ o fCIa;%hls' kefkda 

;dlaIKh hkq Ôj úoHdfõ isg wNHjldY hdkd l¾udka;h olajd jQ úúOdldr 

Ndú; iys; ;dlaIKhls'

kefkda ;dlaIKfha b;sydih
kefkda úoHdj yd kefkda ;dlaIKh hkq fidndoyug kj ixl,am fkdfõ'  

kefkda ;dlaIKh u; mokï jQ iajdNdúl ixisoaê fndfyda we;' flfia fj;;a 

kefkda ;dlaIKh ms<sn| kQ;k Wkkaÿj wjÈ l< ;eke;a;d f,i weußldkq 

fN!;sl úoHd{ ßpâ f*hskaudka ^Richard Feynman ^1918-1988&& f.!rjhg md;% fõ'

j¾I 1959 § zzm;=f,a ;j fndfyda bv we;ZZ kï jQ m%isoaO foaYkfha § f*hskaudka 

úúO øjH ;ekSu i|yd fuj,ï f,i mrudKq iy wKq Ndú; l< yels njg 

jQ" úYajdi l< fkdyels ;rï ishqï f,dalhla ms<sn|j wkqudk woyila bÈßm;a 

lf<ah' j¾I 1974 § cmka bxðfkarejl= jQ uydpd¾h fkdßfhda gks.=Ñ ^Norio 
Taniguchi& fuu fCIa;%h zzkefkda ;dlaIKhZZ f,i kï lf<ah'

we;a; jYfhka u kefkda ;dlaIKh bÈßhg .uka lf<a 1980 .Kkaj,§ h' ta' wdpd¾h 

fla' tßla fv%laia,¾ ^Dr. K. Eric Drexler& kï jQ kefkda ;dlaIK iqúfYaI jdÈhd 

úiska Engines of Creation: The coming Era of Nanotechnology kï jQ wdkafoda,kd;aul 

fmd; m%ldYhg m;a l< miq h' bf,lafg%dak wKaùlaIh Ndú;h ckm%sh jk;=re 

kefkda ;dlaIKfha ksis mßÈ bÈß .ukla fkdùh' kefkda mßudKfha mrudKq iy 

wKq yeisrúh yels wKaùlaI ksmojkq ,enqfõ o fuu oYlfha § h'

16'4 rEmh - ßpâ f*hskaudka

 kefkda ;dlaIK ksis ud¾.

hg wj;S¾K jQ miq th ta 

jk úg wm i;= fuj,ï 

yd tajd Ndú;h ms<sn|j jQ 

wfma yelshdj u; ñi" wm 

ta ;ekg <`.d jQ ud¾.fha 

mshjr u; r|d fkdmj;S'

- fla' tßla fv%laia,¾

m;=f,a ;j fndfyda bv we;'

- ßpâ f*auka 16'5 rEmh - tßla fv%laia,¾

iajdNdúl kefkda ixl,am
fidndoyu úiska kefkda mßudKfha foa ks¾udKh lr we;' tjeks foa iy tajdfha 

Ndú; ms<sn| woyila ,nd .ekSu i|yd wms 16'1 l%shdldrlfuys ksr; fjuq'
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16'2  kefkda ;dlaIKh

kefkda mßudK úoHdfõ § .fõIKh flfrkqfha 1-100 nm mrdifha we;s mod¾: 

ms<sn|j h' úYajdi lsÍug fkdyels ;rï jQ fuu l=vd mßudKfha kj øjH ;ekSu 

kefkda ;dlaIKh f,i ye¢kafõ' fuh kQ;k úoHd yd ;dlaIKfõofha fnfyúka 

fmd<Ujd,k iq¿ jQ o" fõ.fhka bÈßhg .uka lrkakd jQ o fCIa;%hls' kefkda 

;dlaIKh hkq Ôj úoHdfõ isg wNHjldY hdkd l¾udka;h olajd jQ úúOdldr 

Ndú; iys; ;dlaIKhls'

kefkda ;dlaIKfha b;sydih
kefkda úoHdj yd kefkda ;dlaIKh hkq fidndoyug kj ixl,am fkdfõ'  

kefkda ;dlaIKh u; mokï jQ iajdNdúl ixisoaê fndfyda we;' flfia fj;;a 

kefkda ;dlaIKh ms<sn| kQ;k Wkkaÿj wjÈ l< ;eke;a;d f,i weußldkq 

fN!;sl úoHd{ ßpâ f*hskaudka ^Richard Feynman ^1918-1988&& f.!rjhg md;% fõ'

j¾I 1959 § zzm;=f,a ;j fndfyda bv we;ZZ kï jQ m%isoaO foaYkfha § f*hskaudka 

úúO øjH ;ekSu i|yd fuj,ï f,i mrudKq iy wKq Ndú; l< yels njg 

jQ" úYajdi l< fkdyels ;rï ishqï f,dalhla ms<sn|j wkqudk woyila bÈßm;a 

lf<ah' j¾I 1974 § cmka bxðfkarejl= jQ uydpd¾h fkdßfhda gks.=Ñ ^Norio 
Taniguchi& fuu fCIa;%h zzkefkda ;dlaIKhZZ f,i kï lf<ah'

we;a; jYfhka u kefkda ;dlaIKh bÈßhg .uka lf<a 1980 .Kkaj,§ h' ta' wdpd¾h 

fla' tßla fv%laia,¾ ^Dr. K. Eric Drexler& kï jQ kefkda ;dlaIK iqúfYaI jdÈhd 

úiska Engines of Creation: The coming Era of Nanotechnology kï jQ wdkafoda,kd;aul 

fmd; m%ldYhg m;a l< miq h' bf,lafg%dak wKaùlaIh Ndú;h ckm%sh jk;=re 

kefkda ;dlaIKfha ksis mßÈ bÈß .ukla fkdùh' kefkda mßudKfha mrudKq iy 

wKq yeisrúh yels wKaùlaI ksmojkq ,enqfõ o fuu oYlfha § h'

16'4 rEmh - ßpâ f*hskaudka

 kefkda ;dlaIK ksis ud¾.

hg wj;S¾K jQ miq th ta 

jk úg wm i;= fuj,ï 

yd tajd Ndú;h ms<sn|j jQ 

wfma yelshdj u; ñi" wm 

ta ;ekg <`.d jQ ud¾.fha 

mshjr u; r|d fkdmj;S'

- fla' tßla fv%laia,¾

m;=f,a ;j fndfyda bv we;'

- ßpâ f*auka 16'5 rEmh - tßla fv%laia,¾

iajdNdúl kefkda ixl,am
fidndoyu úiska kefkda mßudKfha foa ks¾udKh lr we;' tjeks foa iy tajdfha 

Ndú; ms<sn| woyila ,nd .ekSu i|yd wms 16'1 l%shdldrlfuys ksr; fjuq'
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l%shdldrlu  16'1

wjYH øjH (- fkdbreKq fk¿ï fyda ynr, m;%hla

l%uh (-           

 ² fk¿ï fyda ynr, m;%h u;g c, ìx÷ lsysmhla oud ksÍlaIKh lrkak'

 ² Tfí ksÍlaIK i|yka lrkak'

16'6 rEmh - fk¿ï$ynr, m;%hla u; c, ìx÷ re£ 
we;s wdldrh

úisÍulska fyda we,S isàulska 

f;dr j m;%h u; c, ì¢;s 

frda,a ù hkq Tn ÿgqjd o@ fuhg 

fya;=j l=ula úh yels o@

f,dagia wdprKh

fk¿ï m;% u; we;s c,NS;sl 

;;a;ajh ksid tys iajhx msßisÿ 

ùfï ixisoaêh f,dagia wdprKh f,i ye¢kafõ' fk¿ï m;%h u; we;sjk fuu 

c,NS;sl iajNdjhg fya;= jkafka tys we;s kefkda mßudKfha wxY=j, ishqï  

ieliqu h' fï ksid tu m;%h u;g jefgk c,h" ¥ú,s yd CIqøÔùka iajhxl%Shj 

bj;a fõ' n;al+rd jeks lDókaf.a mshdm;aj, o f,dagia wdprKh oelsh yels h'

16'7 rEmh - fk¿ï m;%hla u; c, ì÷jla re£ we;s whqre oelafjk úúO mßudKfha wjia:d

mshú weiska

iajNdúlj ;ekqKq kefkda øjH

Ôùkaf.a jHqyuh yd lD;Huh ;ekqï tallh jQ ffi,h ;=< isÿjk lD;H fï i|yd 

fyd| ksoiqka fõ' ^ffi,fha ;ru kefkda mßudKfha fkdjk nj isys ;nd .kak'& 

ffi,hla ;=< Yajikh" nysiai%djh" fmdaIKh" j¾Okh iy m%NdixYaf,aIKh jeks 

kefkda mßudKfha Ôj l%shdj,s wLKavj isÿ fõ' tu Ôj lD;H i|yd úfYaIfhka 

wkqj¾;kh jQ bkaøshsld kefkda mßudKfha hka;% f,i ie,lsh yels h'

zzkefkdaZZ yeisÍug fya;=j m%udKfha fjkihs
mrudKq yd wKq uÜgfï § øjH tlsfklg fjkia f,i yeisf¾' mod¾:h tlu jqj;a 

tys m%udKh 100 nm fyda Bg wvq fj;au tu mod¾:fha fN!;sl yd ridhksl .=K 

iEfyk muK fjkia fõ' ksoiqkla f,i kefkda mßudKfha § mod¾:fha m%ldY" 

hdka;%sl" úoHq;a fuka u" pqïnl .=K fjkia jk w;r ridhksl m%;sl%shdYS,S;dj o 

ie,lsh hq;= f,i fjkia fõ'
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16'8 rEmh - wxY=j, ;ru 100 nm g jvd wvq jQ 
úúO j¾Kfhka Èia jk rka kefkda wxY=

ksoiqka (

 ² kefkda mßudKfha § fldm¾ f,dayh 

mdroDYH jk w;r" rka f,dayh 

kefkda mßudKfha §" wxY=j, ;ru 

yd yevh wkqj úúO j¾Kfhka Èia 

fõ'

 ² ridhkslj m%;sl%shdYS,S fkdjk 

f,dayhla jk rka" tys wxY=j, ;ru 

100 nm g jvd wvq jQ úg wêl f,i 

m%;sl%shdYS,S njg m;a fõ'

 ² kefkda uÜgfï § ldnka" m%;sfrdaOh 

rys; ikakdhl øjHhla njg m;a 

l< yels h'

 ² ldnka kefkda øjHj, Yla;sh 

jdfkaj, Yla;sh fuka lsysm .=Khla jeä h'

kefkda wxY=j, mDIaG j¾.M,h

kefkda mßudKfha wxY= i;= iqúfYaIS fN!;sl yd ridhksl .=Kj,g m%Odk jYfhka 

fya;= jkqfha tu øjH tall ialkaOhl mDIAGj¾.M,h yd tlS wxY=j, ;ru w;r 

wkqmd;h ^A/V& idfmalaIj b;d by< w.hla .kq ,eîuhs' 

ksoiqkla f,i me;a;l È. 1 cm jk ß§ f,day >klhla i,luq ^16'9 rEmh&' tys 

mßudj 1 cm3 jk w;r mDIaG j¾.M,h 6 cm2 fõ' tu j¾.M,h pqhska.ï máhl 

mDIaGj¾.M,fhka wvlg iudk fõ' mßudj 1 cm3 jk ß§ >klh me;a;l È. 

1 mm jk l=vd ß§ >klj,ska f.dvke.=fõ kï ta i|yd wjYH >kl ish,af,a 

j¾.M,h wNHdi fmd;l msgqjl j¾.M,hg iudk fõ' mßudj 1 cm3 jk >klh 

me;a;l È. 1 nm jk b;d l=vd ß§ >klj,ska f.dvke.=fõ kï ta i|yd wjYH 

>kl ish,af,a j¾.M,h mdmkaÿ l%Svd msáhl j¾.M,fhka ;=fkka mx.=jlg 

wdikak w.hls' fuf,i l=vd øjH ialkaOhla úYd, mDIaG j¾.M,hla wdjrKh 

flfrk nj meyeÈ,s h' tf,i kefkda mßudKfha l=vd wxY= f,i tu øjH mj;sk 

úg § tlS øjH tla úYd, tallhla f,i ;sìh § olajkq ,nk ridhksl yd fN!;sl 

l%shdldÍ;ajhg jvd fjkia yd m%n, l%shdldß;ajhla olajkq ,nhs'

16'9 rEmh
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kefkda mßudKh oel .kafka flfia o@

Tfí w;e`.s,s kefkdaógr ñ,shk .Kkla È. h' tneúka Tfí ksrdjrK oE;ska 

mrudKq weys|" tajd tyd fuyd lsÍug ;e;a lsÍu fyda idudkH m%ldY wKaùlaIhlska 

tajd oel .ekSug ;e;a lsÍu fyda ksIaM, ld¾hhls' th 300 km la È. .Eremamqjlska 

wdydr .ekSug ;e;a lsÍula n÷ h'

úoHd{hska úiska kefkda mßudKfha foa zzoelSug;aZZ tajd yeisrùug;a WmldÍ jk 

bf,lafg%dak wKaùlaIh ;kd we;' tjeks wKaùlaI lsysmhla my; ±lafõ' 

² bf,lafg%dak mrudKql n, wKaùlaIh ^Atomic Force Microscope - AFM&

² mßf,dalk fidaÈis wKaùlaIh ^Scanning Probe Microscope - SPM& 

² mßf,dalk Wux wKaùlaIh ^Scanning Tunnelling Microscope -STM& 

16'10 rEmh - bf,lafg%dak wKaùlaIh 16'11 rEmh - mrudKql n, wKaùlaIh

16'12 rEmh - bf,lafg%dak wKaùlaIfhka ,nd .;a 
ñksia flia .il m%;sìïnhla

kefkda øjH
kefkda ;dlaIKh yd wdY%s; jQ 

kfjda;amdok i|yd uQ,sl moku ù 

we;af;a kefkda øjHj, iq,n;djhs'

ldnka mokï lr.;a kefkda øjH

imhd .; yels fndfyda kefkda øjH 

w;ßka" ldnka uQ,øjH mokï lr.;a 

kefkda øjH m%Odk ;ekla .kS' tajd 

o`vq wdldr" mdmkaÿ wdldr fyda ;=kS 

;yvq wdldr úh yels h'

ldnkays iajrEm

ldnka uQ,øjH tlsfklg fjkia wdldr lsysmhlska mj;S' ñksrka yd Èhuka;s ta 

w;ßka m%Odk wdldr folls'

l%shdldrlu  16'2
 ² ldnkays wdldr folla jk ñksrka iy Èhuka;s ms<sn|j f;dr;=re /ia 

lrkak' tu f;dr;=re weiqfrka mka;sfha idlÉPd jdrhla mj;ajkak'
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ñksrkaÈhuka;s

16'13 rEmh - Èhuka;s yd ñksrkaj, jHqyh

.%e*Ska

16'14 rEmh - wekaä% f.hsï iy 
fldkaiagkaáka fkdfjdfif,dõ hk 

úoHd{hska fofokd

ñksrkaj, ia;r wdldr  jHqyhla  we;'  fuu

ia;rj,ska ;ks ia;rhla fjka lr .ekSug 

úoHd{hka oYl lsysmhla mqrdjg W;aidy 

l<y' uekafpiag¾ úYajúoHd,fha wekaä% 

f.hsï ^Andri Geim& iy fldkaiagkaáka 

fkdfjdfif,dõ ^Constantin Novoselov& hk 

úoHd{hska fofokd úiska ñksrka nyq ia;r 

jHqyfhka tla ia;rhla .,jd .ekSug iu;a 

jQ úg" th úoHdfõ ie,lsh hq;= ch.%yKhla 

úh' fï uyd kfjda;amdokh fjkqfjka Tjqkag 

2011 jif¾ fN!;sl úoHdj i|yd jQ fkdfn,a 

;Hd.h ysñ úh' fuu kfjda;amdokh i|yd 

Tjqkag wjYH jQfha ñksrka lene,a,la iy 

we,jqï máhla ^Scotch tape& muKls' fuh úoHd b;sydifha ;j;a tla iqúfYaIS 

isoaêhla f,i ie,fla'  

ñksrka
.%e*Ska

16'15 rEmh
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.%e*Ska hkq 0'5 nm .klñka hq;a ;ks ia;rhl ñksrka ;yvqjls' b;d wêl mDIaG 

j¾.M,h ksid thg wkkH jQ .=K we;' th wêl f,i iqkuH jk w;ru by< 

hdka;%sl .=K o fmkajhs' tfiau th wkfmalaIs; bf,lafg%dksl iy úoHq;a .=K o 

olajhs' th j¾;udkfha § fuka u wkd.;fha § o bf,lafg%daksl úoHdfõ  fh§ï 

i|yd nyq,j Ndú; jkq we;ehs ie,fla'

ldnka kefkda k< SWCNT MWCNT

16'16 rEmh - ;ks iy nyq ia;r kefkda k<

.%e*Skaj,  ;ks  ia;rhla  fyda   ia;r 

lsysmhla frda,a l< úg ldnka kefkda 

k<hla ;efka' ;ks .%e*Ska ia;rhla frda,a 

l< úg ,efnk k<h" ;ks ì;a;s ldnka 

kefkda k<hla ^Single Wall Carbon Nano 
Tube - SWCNT& f,i ye¢kafõ' ia;r 

lsysmhla frda,a l< úg ,efnkafka nyq 

ia;r ldnka kefkda k<hls ^Multi Wall 
Carbon Nano Tube - MWCNT&'

wu;r oekqug

Y%S ,xldfõ fnda., yd lyg.y hk ia:dkj, f,dalfha fyd|u ñksrka ksê 

yuqfõ' Y%S ,xldj úYd, ñksrka m%udKhla jd¾Islj wmkhkh lrhs' f,dal 

fjf<|fmdf<ys .%e*Ska .a?uhl ñ, weußlka fvd,¾ 100la muK jk w;r 

ldnka kefkda k< .a?uhl ñ, weußlka fvd,¾ 25 - 100 ;a w;r úp,kh fõ'

16'17 rEmh - *q,Íka

*q,Íka

;j;a kefkda ldnka wdldrhla jkafka *q,Íka 

^Fullerene& h' *q,Íka hkq ldnka mrudKq 60la 

muK mdmkaÿjl wdldrhg ilia ùfuka 

;ekqKq wKqjls' tys úIalïNh 1 nm g 

wdikak fõ' 

*q,Íka wKqjl wdo¾Yhla ;ekSug 16'4 

l%shdldrlfuys ksr; fjuq'
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l%shdldrlu  16'3

wjYH øjH (- ue,shï" ì%iag,a 

fndaâ" l;=rla

l%uh (- 

 ² 16'19 rEmfhys we;s tla tla 

rEmh úYd, lr Pdhd msgm;a 

lr .kak' tajd ì%iag,a fndaâ 

tlla u; w,jd m;frdï 

lmd .kak'

 ² fïjdfha A-A" B-B" C-C yd 

D-D odr ue,shï Ndú;fhka 

w,jd .kak'

 ² Tng oduhla iy mshka 

folla ,efnkq we;'

 ² tla tla mshfka we;s lE,s 

my" odufha we;s Ivdi% mfya 

odrj,g w,jkak'

 ² Tfí ks¾udKfha wfkla 

me;a; o fï wdldrhgu 

iïmQ¾K lr .kak'
16'18 rEmh

A B

AB

C

C

D

D

kefkda m%udKfha isÿre iys; ils%h ldnka

16'19 rEmh - il%Sh ldnkays kefkda 
m%udKfha ðø msysgk wdldrh

úYd, ðø uOHu ðø

laIqø ðø

wêfYdaIKh 
jk wxY=

fmd,algq w`.=re" oej w`.=re" .,a w`.=re yd mSÜ 

wdÈh wuqøjH f,i fhdod f.k ;dlaIKsl l%u 

wdOdrfhka ils%h ldnka ksmojkq ,efí' fuu 

ils%h ldnkaj, úfYaI;ajh kï tys kefkda 

mßudKfha ðø msysàuhs' fï fya;=fjka il%Sh 

ldnkaj, wêl mDIaG j¾.M,hla we;s ù ;sfí' 

il%Sh ldnka .%Eï tll mj;sk mDIAGj¾.M,h 

3000 m2 muK fõ' il%sh ldnkaj, mj;sk 

ðøj,g by< wêfYdaIK yelshdjla we;' fuu 

wêfYdaIK yelshdj ksid mdkSh c,h msßisÿ 

lr .ekSug iy wmc,fha we;s wmøjH bj;a 

lr .ekSug il%sh ldnka Ndú; fõ'

ffjoH úoHdj" lDIsl¾uh" bf,lafg%dksla úoHdj" nyqwjhúl" ú,jqka l¾udka;h" 

wdydr" frÈms<s wd§ úúO fCIa;% i|yd kefkda ;dlaIKh fhdod .efka'
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16'3  kefkda ;dlaIKfha Ndú;

È.= ld,hla uq¿,af,a isÿ l< m¾fhaIKj, m%;sM,j,g wkqj wfmalaIs; fuka u 

wkfmalaIs; Ndú; /ila kefkda ;dlaIKh uÕska ,nd .efka' wdrlaIl" ikaksfõok" 

n,Yla;s" wdydr" ffjoH" m%jdyk" lDIsl¾uh" frÈms<s" nyqwjhúl" iqj| ú,jqka" 

bf,lafg%dksla úoHdj hkd§ úúO lafIA;%j, úma,jldÍ jeä ÈhqKqjla we;s lsÍug 

kefkda ;dlaIKfha odhl;ajh ,eî we;' f;dard .kakd ,o tjeks fCIa;% lsysmhl 

kefkda ;dlaIKfha Ndú; my; úia;r fõ'

16'20 rEmh - frda. úksYaph" m%;sldr lsÍu 
iy frda. kdYl yelshdj we;s kefkda 

m%udKfha frdfnda hka;%

ffjoH úoHd fCIa;%h

 ² kefkda ;dlaIKh weiqßka kj frda. 

úksYaph lrk WmlrK ^diagnostic 
tools& ks¾udKh lr we;' tu.ska 

m%;sldr wjia:d jeä lr .ekSug yd 

frda. kdYl yelshdj ^therapeutic& 
jeä lr .ekSug yels ù we;' 

we;frdialaf<frdaishdj jeks frda. 

úksYaphg yd m%;sldr lsÍug kefkda 

;dlaIKh fhdod .ksñka mj;S' 

tla l%uhla f,i foayhg ys;lr 

fldf,iagfrd,a jk HDL wKqj,g 

iudk kefkda wxY= foay.; lr reêr kd<j, we;s fïo ;Ügq bj;a lrjhs'

 ² ksfrda.S mglj,g ydks fkdjk mßÈ ms<sld ffi,j,g muKla fl,ska u 

m%;sldr lsÍug úúO Ñls;ail l%u kefkda ;dlaIKh weiqßka ìys fjñka mj;S'

 ² kefkda ldlaIKh Ndú;fhka wiaÓ mgl yd iakdhq mgl kej; ilia lsÍfï 

m%;sldr l%u ìys fjñka mj;S'

 ² tkak;a lgq fkdue;sj tkak;a T!IO foay .; lsÍug iy fiïm%;sYHdj jeks 

ks;r je<fok frda. i|yd fmdÿ tkak;a y÷kajd §ug kefkda ;dlaIKfha 

wdOdrh ,nd .ksñka we;'

 ² wys;lr iQ¾h lsrKj,ska wdrlaId ùug iu u; wdf,am lrk wdf,amkj,g 

kefkda wxY= tl;= lr .=Kd;aulNdjh by< kxjd we;'

 ² frda.Skaf.a reêr.; iSks m%udKh yd fldf,iafgfrda,a m%udKh myiqfjka oek 

.ekSug kefkda ;dlaIKh Ndú; flf¾'

m%jdyk fCIa;%h

 ² kefkda ;dlaIKh weiqßka b;d ieye,a¨ tfiau bkaOk msßuisk fudag¾ r:" 

.=jkahdkd" fndaÜgq" wNHjldY hdkd ksIamdokh l< yels h'

 ² fudag¾ r: l¾udka;h i|yd kefkda ;dlaIKh fhdod .ekSu ;=<ska wên,e;s 

kej; wdfrdamKh l< yels negß" WIaK;ajh md,kh l< yels bf,lafg%dksl 
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Wmdx." f.ùhdu wvq gh¾" ;=kS iQ¾h mek," b;d ld¾hlaIu yd ñf,ka wvq 

ixfõol wdÈh ksmojhs'

16'21 rEmh - n| kefkda negßhla njg m;a l< 
fudag¾ r:hla

16'22 rEmh - kefkda ;dlaIKh Ndú; 
lrñka ksmo jQ fudag¾ r: jdhq fmrkhla

n,Yla;s W;amdokh

 ² kefkda ffcj ;dlaIKh u.ska ksmojQ tkaihsu fhdod f.k ,S l=vq" nvbß.= 

l|" ;DK wd§fha we;s fi,shqf,dia bkaOkhla f,i fhdod .; yels t;fkd,a 

njg m;a l< yels h'

 ² úÿ,s n,h iïfm%aIK lsÍfï § isÿjk wmf;a hdu wju lr .ekSug m%;sfrdaOh 

b;d wvq iy wd;;sj,g fyd¢ka Tfrd;a;= fok ldnka kefkda k<j,ska iE¥ 

úÿ,s /yeka Ndú;hg .kS'

16'23 rEmh - uqøKh lrk ,o 
kuHYS,S iQ¾h mek,hla

 ² jeä ld¾hlaIu;djla iys; ñf,ka wvq iQ¾h 

mek, ksmoùug kefkda ;dlaIKh fhdod 

f.k we;' wkd.; iQ¾h mek, t;sh yels 

wdldrfha kuHYS,s iy lvodishla fuka 

uqøKh l< yels ^paintable& tajd jkq we;'

 ² kefkda ;dlaIKh weiqßka idok ,o mß.Kl 

wdjrK" we÷ï wdÈhg iúl< yels b;d ;=kS 

iQ¾h mek, ksmojd wdf,dalh" >¾IKh" foay 

;dmh jeks wmf;a hk Yla;s uÕska úoHq;a 

YlA;sh ckkh l< yels fõ'

bf,lafg%dksl úoHdj

 ² mß.Kl i|yd fhdod.kakd g%dkaisiag¾ ksmoùug kefkda ;dlaIKh fhdod 

.ekSu ksid b;d l+vd yd fõ.j;a g%dkaisiag¾ ksmoùug yels ù we;' idudkH 

g%dkaisiagrhla 130 nm - 250 nm jk w;r 2014 j¾Ih jk úg tys m%udKh 14 nm 

jQ w;r 2015 j¾Ih jk úg th 7 nm úh'

 ² kefkda ;dlaIKh weiqßka kuHYs,S" yels,sh yels" t;sh yels wefokiq¨" fiaÈh 

yels yd iQ¾h Yla;sfhka l%shdlrk bf,lafg%dksl Wmdx. iEÈh yels h' fï 

ksid b;d ;=kS" ieye,a¨" fkdìf|k" l,a mj;sk" ld¾hlaIu yd ±l=ïl¨ ̂ smart& 
bf,lafg%dksl WmlrK ksmoùfï yelshdj ,eî we;'
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 ² u;l Ñm ^memory chips&" Y%jH WmlrK" m%;snelaáßhd wdjrK iys; h;=re 

mqjre ̂ keyboards& yd cx.u ¥rl:k wdjrK hkdÈh ksmoùug kefkda ;dlaIKh 

fhdod .efka ^16'24 rEmh&'

16'24 rEmh
cx.u ÿrl:k wdjrK u;l Ñm ^memory chips&kuHYS,S iaud¾Ü ÿrl;khla

mdßfNda.sl øjH ksmoùu

 ² kefkda ;dlaIKh iys; weia lKaKdä" mß.Kl yd rEmjdyskS ;sr iy fodr" 

cfk,a ùÿre hkdÈh mdrcïnq, yd wfOdarla; úlsrK .uka fkdlrk" c,h yd 

laIqø Ôùka fkd/f|k" iajhx msßisÿ ùfï yelshdfjka hqla; fõ'

 ² kefkda nyqwjhúl ieye,a¨ kuq;a b;d ±ä" l,a mj;sk wdldrfha l%Svd WmlrK" 

ysiajeiqï" md meÈ" jdyk wu;r fldgia yd wdhqO iE§u i|yd fhdod .kS'

 ² ;;a;ajfhka Wiia fiaÿïldrl yd úrxcl" jdhq fmryka" c, fmryka" nelaàßhd 

kdYl yd me,a,ï yd l=Kq fkd/fok ;Ska; jeks .DydY%s; øjH ksmoùug 

kefkda ;dlaIKh ksid yels ù we;'

 ² hka;% iQ;% i|yd fhdok kefkda ;dlaIKh uqiq ,sysiais f;,a yd u;=msg firñla 

wdjrKh ^Nanostructured ceramic coatings& ksid p,kh jk fldgia f.ùï 

yd bß;e,Sï wju lr .ekSug iy wdhq ld,h ie,lsh hq;= mßÈ jeä lr .ekSug 

yels ù we;'

 ² l=Kq" ¥ú,s" f;,a wxY= fkd/f|k frÈms<s yd we÷ï ksIamdokh lrkq ,nhs'

 ² c, msßmyÿ lrk uOHia:dkj, wvq úhoñka" blaukska c,h msßisÿ lsÍug 

kefkda ;dlaIKh wdOdr lr .kS' fï i|yd b;d ;=kS mg,uh fmrK fhdod 

.kS'

 ² .=jka hdkd l=á yd fjk;a ia:dkj, ¥ú,s" laIqø cSùka jeks wmøjH fmrd bj;a 

lsÍu i|yd kefkda ;dlaIKh fhdodf.k idok ,o kefkda mßudKfha isÿre 

we;s jdhq fmrK fhdod .kS'

 ² kefkda ;dlaIKh weiqrka ukd fmkqñka" wefokiq¨ núka yd È.= l,a meje;afuka 

hqla; we¨ñkshï" jdfka" ;dr" fldkal%SÜ yd isfuka;s hkdÈh ksmojd we;'

16'25 rEmh

kefkda wdf,amkhla iys; 
mDIaGhla

kefkda ;dlaIKh iys; 
ùÿre lene,a,la

m%;snelaáßhd wdjrK iys;  
h;=re mqjre

mejreu 16'1

fmd;am;a iy wka;¾cd,h Ndú;fhka kefkda ;dlaIKfha Ndú; ms<sn| f;dr;=re 

/ia lrkak' tfia Tn /ia l< f;dr;=re fmd;a msxpla f,i ks¾udKd;aulj 

bÈßm;a lrkak'

16'4  kefkda ;dlaIKh ksid wkd.;fha we;súh yels ;;a;aj

´kEu ;dlaIKsl fh§ul § fuka u kefkda ;dlaIKfha § o wys;lr m%;sM, ;sìh 

yels h' kefkda ;dlaIKfha m%.;sh iy Ndú;h iu`. fuu wys;lr m%;sM, jeä 

ùug o mq¿jk' tjeks m%;sM, lsysmhla my; i|yka fõ'

 ² kefkda ;dlaIKhg fhdod.kakd kefkda mßudKfha wxY= mßirhg tl;= ù 

jd;h" c,h yd mi ¥IKh lsÍu kefkda ÿIKh f,i ye¢kafõ'

 ² ñksia iy i;a;aj isrere ;=< kefkda wxY= tl;= ùu ksid fi!LH .eg¨ we;s 

úh yels h'

 ² kefkda mßudKfha Wmdx. iq,nùu ksid iudc úIudpdr l%shd by< hdu'

16'26 rEmh - uk#l,ams; kefkda hqO wú

 ² kefkda mßudKfha 

ridhksl fyda ffcj 

hqO wú ksmoùu ksid 

oreKq úkdYldÍ isÿùï 

we;s úh yels h'

kefkda ;dlaIKh uÕska we;s úh yels n,mEï wju lsÍu msKsi úúO l%shdud¾. 

fhdackd l< yels h'

 ² oykfha § ksmofjk wys;lr jdhq kefkda mßudKfha fmryka ;=<ska fmÍfuka 

ÿfuys wvx.= kefkda mßudKfha jdhq ÿIl bj;a l< yels h'

 ² kefkda mßudKfha wxY= Ndú;fhka mßirfha we;s wdiksla jeks iajdNdúl 

¥Il bj;a l< yels h'
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16'25 rEmh

kefkda wdf,amkhla iys; 
mDIaGhla

kefkda ;dlaIKh iys; 
ùÿre lene,a,la

m%;snelaáßhd wdjrK iys;  
h;=re mqjre

mejreu 16'1

fmd;am;a iy wka;¾cd,h Ndú;fhka kefkda ;dlaIKfha Ndú; ms<sn| f;dr;=re 

/ia lrkak' tfia Tn /ia l< f;dr;=re fmd;a msxpla f,i ks¾udKd;aulj 

bÈßm;a lrkak'

16'4  kefkda ;dlaIKh ksid wkd.;fha we;súh yels ;;a;aj

´kEu ;dlaIKsl fh§ul § fuka u kefkda ;dlaIKfha § o wys;lr m%;sM, ;sìh 

yels h' kefkda ;dlaIKfha m%.;sh iy Ndú;h iu`. fuu wys;lr m%;sM, jeä 

ùug o mq¿jk' tjeks m%;sM, lsysmhla my; i|yka fõ'

 ² kefkda ;dlaIKhg fhdod.kakd kefkda mßudKfha wxY= mßirhg tl;= ù 

jd;h" c,h yd mi ¥IKh lsÍu kefkda ÿIKh f,i ye¢kafõ'

 ² ñksia iy i;a;aj isrere ;=< kefkda wxY= tl;= ùu ksid fi!LH .eg¨ we;s 

úh yels h'

 ² kefkda mßudKfha Wmdx. iq,nùu ksid iudc úIudpdr l%shd by< hdu'

16'26 rEmh - uk#l,ams; kefkda hqO wú

 ² kefkda mßudKfha 

ridhksl fyda ffcj 

hqO wú ksmoùu ksid 

oreKq úkdYldÍ isÿùï 

we;s úh yels h'

kefkda ;dlaIKh uÕska we;s úh yels n,mEï wju lsÍu msKsi úúO l%shdud¾. 

fhdackd l< yels h'

 ² oykfha § ksmofjk wys;lr jdhq kefkda mßudKfha fmryka ;=<ska fmÍfuka 

ÿfuys wvx.= kefkda mßudKfha jdhq ÿIl bj;a l< yels h'

 ² kefkda mßudKfha wxY= Ndú;fhka mßirfha we;s wdiksla jeks iajdNdúl 

¥Il bj;a l< yels h'
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 ² wys;lr jdhqj,g ixfõ§ jk kefkda ixfõol Ndú;fhka tjeks jdhq bj;a 

l< yels h'

 ² kefkda ;dlaIKh jerÈ f,i Ndú; lsÍu je<elaùfï kj kS;s yd wKmk;a 

mekùfuka kS;suh /ljrKh ie,eiaúh yels h'

16'27 rEmh - Y%S ,xld kefkda ;dlaIK wdh;kh

kefkda ;dlaIKh yd tys Ndú; ms<sn|j 

f;dr;=re Y%S ,xld kefkda ;dlaIK 

wdh;kh ^Sri Lanka Institute of 
Nanotechnology& uÕska ,nd.; yels h' 

th udfyakaj;a;" msámk" fydaud.u hk 

,smskfha msysgd we;' 

ÿrl:k wxlh - 0114 650 500

idrdxYh

 ² ógrhlska ì,shkfhka fldgila kefkdaógrhla ^nm& fõ'

 ² kefkda mßudKfha wxY= fhdodf.k øjH iy Wmdx. ksIamdokh lsÍu yd tajd 

mßyrKh lsÍu kefkda ;dlaIKh f,i ye¢kafõ'

 ² fyd|u iajdNdúl kefkda moaO;sh f,i ie,flkqfha Ôùkaf.a jHqyuh yd 

lD;Huh tallh jk ffi,h fõ'

 ² fk¿ï m;%h u;=msfgys we;s ±ä c,NS;sl iajNdjh ksid iajhx f,i msßisÿ 

ùug we;s yelshdj f,dagia wdprKh f,i ye¢kafõ'

 ² fkdf;fuk we÷ï" iajhx msßisÿldrl ùÿre" iajhx msßisÿldrl ;Ska; hkdÈh 

f,dagia wdprKfha uQ,O¾uh fhdod ks¾udKh lr we;'

 ² mrudKq ksis mßÈ ia:dk.; lrñka jvd Wiia m%ñ;sfhka hqla; oE ksIAmdokh 

lsÍu kefkda ;dlaIKfha § isÿ fõ'

 ² úúO lafIA;%j, úma,jldÍ jeä ÈhqKqjla we;s lsÍug kefkda ;dlaIKfha 

odhl;ajh ,eî we;' 

 ² kefkda ;dlaIKh jerÈ f,i Ndú; lsÍfuka wys;lr m%;sM, o we;s úh  

yels h'
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' kefkda ógrhla f,i i,lkafka"

1' 10-3 m h' 2' 10-6 m h' 3' 10-9 m h' 4' 10-12 m h'

2' f,dagia wdprKh l%shd;aul jk wjia:d f,i ie,lsh yelafla A" B" C w;=ßka 

ljr wjia:d o@

A - fk¿ï fld<fha u;=msg c,h rod fkdmej;Su

B - lDókaf.a mshdm;aj, c,h fkd/§u

C - iajhx msßisÿldrl ;Ska; .E mDIaGj, l=Kq fkd/£u

1'  A wjia:dj muKs

2'  A yd B hk wjia:d

3'  A yd C hk wjia:d

4'  A" B yd C hk wjia:d ish,a,

3' kefkda ;dlaIKfha § Ndú;hg .kafka"

1' 1 nm jQ mßudKfha wxY= h'

2' 1 nm isg 10 nm olajd jQ mßudKfha wxY= h'

3' 1 nm isg 100 nm olajd jQ mßudKfha wxY= h'

4' 1 nm isg 1000 nm olajd jQ mßudKfha wxY= h'

4' kefkda ;dlaIKh ms<sn| woyi f,djg bÈßm;a lrk ,oafoa ljqreka úiska o@

1' tßla fvlaia,¾ 2' we,anÜ whsiaghska

3' *%ekaisia fílka 4'  ßpâ f*auka

5' kefkda ;dlaIKh Ndú;fha § we;s úh yels wys;lr n,mEï wju lsÍug .; 

yels l%shd ud¾.hla f,i ie,lsh fkdyelafla"

1' kefkda ;dlaIKh Ndú;h iSud lsÍu'

2' kefkda wxY= me;sÍu kefkda fmryka u.ska wju lsÍu'

3' kefkda wú wdhqO ksmoùug tfrysj lghq;= lsÍu'

4' kefkda ixfõol Ndú;fhka jd;fha we;s kefkda wxY= m%udKh mÍlaId 

lsÍu'

wNHdi
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02& ysia;eka mqrjkak'

1' kefkdaógr tlla hkq ñgrhlska '''''''''''''''''''''''''''''''''''''''''''''''''' mx.=jls'

2' fk¿ï m;%h u;=msfgys we;s ±ä c,Ns;sl ;;a;ajh ksid iajhx f,i 

msßisÿ ùug we;s yelshdj y÷kajkafka flfia o@ '''''''''''''''''''''''''''''''''''''''''

3' kefkda ;dlaIKh fhdod .kakd lafIA;% folla i|yka lrkak'

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

4' kefkda ;dlaIKh fhdodf.k isÿ l< tÈfkod ±lsh yels ksIAmdok 

folla kï lrkak'

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

5' rglg kefkda ;dlaIKh fhdod .ekSfï § we;s jk ndOd folla i|yka 

lrkak'
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03& kefkda ;dlaIKfha msì§u f,dalfha miajk ld¾ñl úma,jh f,i ie,fla' 

fuu.ska ñksidg ,nd.; yels m%fhdack ;ju;a Ndú;hg meñK w;af;a iq¿ 

jYfhks'

1' kefkda ;dlaIKh hkq l=ula ±hs y÷kajkak'

2' kefkda ;dlaIKh f,djg y÷kajd ÿkafka ljqo@

3' mßirfha yuqjk iajdNdúl kefkda moaO;s folla kï lrkak'

4' f,dagia wdprKh úia;r lrkak'

5' f,dagia wdprKh m%fhdackhg f.k ks¾udKh l< ksIAmdok folla kï 

lrkak'

6' kefkda ;dlaIKsl lghq;= i|yd m%Odk jYfhka Ndú; lrk uQ,øjHh  

l=ula o@

wNHdi

mdßNdIsl jpk

kefkdaógrh - Nanometer
kefkda ;dlaIKh - Nanotechnology
kefkda wxY= - Nanoparticles
f,dagia wdprKh - Lotus effect
ils%h ldnka - Activated carbon
*q,Íka - Fullerene
.%e*Ska - Graphene


