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wOHlaI ckrd,a;=udf.a mKsúvh

Y%S ,xldfõ wkd.; ixj¾Ok ie,iqï l%shd;aul lsÍfï § ;dlaIKsl Ys,amSkaf.a

wjYH;dj bgq lsrSu wruqKq fldgf.k ;dlaIKfõoh úIh Odrdj 2013 cQ,s udifha isg

mdi,a moaO;shg y÷kajd fok ,È'

;dlaIKfõoh úIh Odrdfõ ;dlaIKfõh i|yd úoHdj úIh yodrk isiq ore

oeßhka yg Ôj úoHdj" ridk úoHdj" fN!;sl úoHdj" .Ks;h iy f;dr;=re ;dlaIKh hk

lafIa;%j,g wod< uQ,sl ixl,am kHdhd;aul j iy m%dfhda.sl j wOHhkh lsÍug wjia:d

ie,fia'  fuu.ska jev f,dalhg wjYH ;dlaIKsl oekqu m%dfhda.slj bf.k .ekSug

wjia:dj ,nd §u wruqK fõ'

fuu ld¾hh mdi, ;=< id¾:l j bgq lsÍu i|yd .=rejrhdg u`. fmkaùula

jYfhka ilid we;s fuu .=re w;afmd;" ud¾f.dmfoaYhla f,i i,lñka isiq ore oeßhkaf.a

úNjH;dj;a" m%foaYfha wjYH;d;a ie,ls,a,g .ksñka kjH;djhlska iy úúO;ajhlska

hq;= j mdvï ie,iqï lr .ekSug;a mka;s ldurh ;=< § tajd id¾:l j bÈßm;a lsÍug;a

uy`.= w;aje,la jkq fkdwkqudk h'

oekg isxy, NdIdfjka fuu úIh i|yd rpkd ù we;s .%ka: iSudiys; jk ksid

b.ekaùu i|yd fuu .=re w;afmd; úYd, msgqjy,la jkq we;'

fuu .=re w;afmd; iïmdokfha § iyh jQ ish¨ fokdgu ia;+;sh m, lsÍug o fuh

wjia:djla lr.kq leue;af;ñ'

uydpd¾h ví,sõ'tï' wfír;ak nKavdr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh
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ksfhdacH wOHlaI ckrd,a;=udf.a mKsúvh

2013 cQ,s udifha isg mdi,a 250 l l%shd;aul jk ;dlaIKfõoh úIh

Odrdfõ úIhhla jQ ;dlaIKfõoh i|yd úoHdj úIh" isiq ore oeßhka ;=<

;dlaIKfõoh ms<sn| oekqu" l=i,;d fukau ;dlaIKsl f,dalfha mj;sk

wjYH;d iy wiSñ; jQ bvlv y÷kd .ekSug o uy`.= wjia:djla jkq we;'

fuu wjYH;d mdi, ;=< § id¾:l f,i bgq lr .ekSfï § .=rejrhdf.a

odhl;ajh m%uqL ld¾hNdrhls'  tu .=re N+ñldj id¾:l lr .ekSu i|yd

w;aje,la jYfhka Ndú; l< yels jk f,i fuu .=re w;afmd; iïmdokh

lr we;s nj i|yka lrkafka i;=áks'

mdvu ie,iqï lsÍfï§;a" bÈßm;a lsÍfï§;a fuu .=re w;afmdf;a i|yka

Wmfoia ta whqrska u l%shd;aul l< yels kuq;a .=rejrhdf.a ks¾udKYS,s;ajh"

isiq úNjH;dj" mdif,a iy m%foaYfha wjYH;d wkqj úúO;ajfhka iy

kjH;djhlska hq;=j mdvu ie,iqï lsÍug;a" bÈßm;a lsÍug;a .=rejrhdg yelshdj

we;'

fuu .=re w;afmd; iïmdokfha § iydh oelajQ ish¨ fokdg udf.a

ia;+;sh m, lrñ'

tï't*a'tia'mS' chj¾Ok

ksfhdacH wOHlaI ckrd,a

úoHd yd ;dlaIK mSVh



wkqYdil;ajh ( uydpd¾h ví,sõ'tï'wfír;ak nKavdr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh'

WmfoaYl;ajh ( tï't*a'tia'mS' chj¾Ok uhd
ksfhdacH wOHlaI ckrd,a
úoHd yd ;dlaIK mSGh" cd;sl wOHdmk wdh;kh'

úIh kdhl;ajh yd iïnkaëlrKh (
wdpd¾h t,a'ví'wd¾' o w,aúia ñh
fcHIAG lÒldpd¾h
;dlaIK wOHdmk fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

úIh lñgqj (
wNHka;r
wdpd¾h t,a'ví'wd¾ o w,aúia ñh fcHIaG lÒldpd¾h

;dlaIK wOHdmk fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

ta'fla'wd¾' moauisß uhd wOHlaI
.Ks; fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

tia'tka' udOqjf.a uhd wOHlaI
f;dr;=re ;dlaIK fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

tia'tï't,a'mS' iqnisxy fuúh iyldr lÓldpd¾h
;dlaIK wOHdmk fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh'

mS' u,úm;srK uhd fcHIaG lÓldpd¾h
úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

wd¾'tia'fÊ'mS' Wvqfmdarej uhd fcHIaG lÓldpd¾h
úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

ta'ã'ta' o is,ajd uhd fcHIaG lÓldpd¾h
úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

t,a'fla' jvqf.a uhd fcHIaG lÓldpd¾h
úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

ví'whs'Ô' r;akdhl ñh lÓldpd¾h
.Ks; fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

tÉ'fla'ã'hQ' .=Kj¾Ok ñh lÓldpd¾h
.Ks; fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

tï'tka'mS' mSßia ñh lÓldpd¾h
.Ks; fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

tï' r.jpdß ñh lÓldpd¾h" úoHd fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

tÉ'tï' udmd .=Kr;ak ñh lÓldpd¾h
úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

ndysr iïm;a odhl;ajh
wdpd¾h ã'fla' u,a,jwdrÉÑ uhd fcHIaG lÓldpd¾h

úoHd mSGh"  le<Ksh úYaj úoHd,h'

v



wdpd¾h ã'ã' lreKdr;ak uhd fcHIaG lÓldpd¾h
fld<U úYaj úoHd,hSh mß.Kl mdi,"
fld<U úYaj úoHd,h'

wdpd¾h ù'tï' ;odks ñh fcHIaG lÓldpd¾h
úoHd mSGh" Y%S chj¾Okmqr úYaj úoHd,h

wdpd¾h tï'ta'î' m%Ydka; uhd fcHIaG lÓldpd¾h
úoHd mSGh" Y%S chj¾Okmqr úYaj úoHd,h'

wdpd¾h tï'tka' fl!ud,a uhd fcHIaG lÓldpd¾h
úoHd mSGh" fld<U úYaj úoHd,h'

tï'tia' fmdkakïn,ï uhd fcHIaG lÓldpd¾h ^úY%dñl&
ishkE cd;sl wOHdmk úoHdmSGh" fõhkaf.dv'

ouhka;s uxpkdhl ñh fcHIaG lÓldpd¾h
ishkE cd;sl wOHdmk úoHdmSGh" fõhkaf.dv'

fÊ'tï' ,laIauka uhd fcHIaG lÓldpd¾h
ishkE cd;sl wOHdmk úoHdmSGh" fõhkaf.dv'

ù'mS'fla' iqu;smd, uhd .=re WmfoaYl
ld,dm wOHdmk ld¾hd,h" j,iauq,a,'

ví'tï'ta'tia úfÊfialr uhd uOHia:dk l<ukdlre
mß.Kl iïm;a uOHia:dkh" yd,swe,'

fla'î'ta' ú;drK uhd .=re fiajh" rdcisxy u'u'ú'" rejkaje,a,'
tÉ'mS'hq'tia'whs'fla' fmf¾rd uhd uOHia:dk l<ukdlre

mß.Kl iïm;a uOHia:dkh" y`.=rkafl;'
tia'fla'tka' iQßh wdrÉÑ uhd .=re fiajh" lvj; u'u'ú'" lvj;'
tÉ'tï'ã'tia'î' fyar;a  uhd .=re fiajh" Ydka; wkaf;daks nd'ú'" lgq.iaf;dg'
.S;dks pkaøodi ñh .=re WmfoaYl" l,dm wOHdmk ld¾hd,h" fydaud.u'
fla'mS'tka' lreKdkdhl uhd uOHia:dk l<ukdlre

mß.Kl iïm;a uOHia:dkh" .,ysáhdj'
ta'tï' jiS¾ uhd uOHia:dk l<ukdlre"

mß.Kl iïm;a uOHia:dkh" lyf.d,a,'
à' uÈjokka uhd .=re WmfoaYl" l,dm wOHdmk ld¾hd,h" ms,shkao,
tï'tÉ'tï' hdl=;a uhd m%Odk jHmD;s ks,Odß ^úY%dñl&"

cd;sl wOHdmk wdh;kh'
mS'tÉ' ksYdÈ l=,;s,l uhd .=re fiajh" foajd nd,sld ú'" fld<U'
ã' .fkaIaodia uhd .=re fiajh" ã'tia' fiakdkdhl u'ú'" fld<U'

mß.Kl msgq ieliqu ( ldka;s talkdhl ñh
;dlaIK wOHdmk fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

risl tÈßisxy uhd" .=re fiajh"
udr$isoaOd¾: úoHd,h"  je,s.u'

ta'fla'tï' uqiaks uhd" .=re fiajh"
udr$uyskao rdcmlaI úoHd,h" ud;r'

NdId ixialrKh ( fÊ' fifkúr;ak uhd" úY%dñl úÿy,am;s ̂ Ydia;%m;s&
isß fijk" pd,aia isßj¾Ok udj;"
lsrsueáhdk" ¨Kqú,'



.=re w;afmd; mßYS,kh lsÍu i|yd Wmfoia

;dlaIKfõoh i|yd úoHdj úIhhg wod< fuu .=re w;afmd; u`.ska"

12jk fY%AKsfha bf.kqï-b.ekaùï l%shdj,sh iïnkaO j wkq.ukh l< hq;=

bf.kqï m%fõY ms<sn| u`. fmkaùula imhd §ug W;aidy ord we;'

flfia fj;;a fuys bf.kqï-b.ekaùï l%ufõo hgf;a olajd we;s

l%shdldrlï ika;;sh fuka u isiq úNj;d uÜgï yd mdif,a mj;sk iïm;aj,g

.e<fmk mßÈ Tfí ks¾udKd;aul YlH;d Wmfhda.S lrf.k ilia lr .kakd

l%shdldrlï o Ndú; lr úIh ks¾foaYfha i|yka ksmqK;d uÜgï idlaId;a lr

.ekSfï mQ¾K ksoyi .=rejrhdg we;'

tfuka u fuu úIh u.ska m%Odk ;dlaIKsl úIhhka fol ̂ bxðfkare

;dlaIKfõoh yd ffcj moaO;s ;dlaIKfõoh& i|yd wjYH uQ,sl úoHd;aul"

.Ks;uh yd f;dr;=re ;dlaIK oekqu imhd §u wruqKq fldg we;s neúka tu

úIhhka bf.kSu i|yd wjYH miqìu ielfik mßÈ bf.kqï-b.ekaùï

l%shdj,sh f.dvkxjd .kq we;ehs n,dfmdfrd;a;= fõ'
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2013 j¾Ifha isg wOHhk fmdÿ iy;sl m;% Wiia fm< i|yd y÷kajd ÿka

;dlaIKfõoh úIh Odrdfõ tla úIhla jk ;dlaIKfõoh i|yd úoHdj ̂Science

for Technology& úIh ks¾foaYhg wod< jk mßos fuu .=re w;afmd; ilia lr we;'

fuu úIhhg wod< úIh ks¾foaYfha i|yka lr we;s ksmqK;d" ksmqK;d uÜgï"

fhdað; ld,psfÊo" bf.kqï M, iy úIh wka;¾.;hg wu;r j bf.kqï-b.ekaùï

ls%hdj,sh" .=Kd;aul fhojqï" ;lafiarej yd we.hSu ms<sn| j uÕ fmkaùula fuu

.=re w;a fmdf;a olajd we;'

fuu úIh b.ekaùfï oS tla tla ksmqK;d hgf;a olajd we;s bf.kqï M,

idlaId;a jk mßos mdvï ie,iqï ilia lr .ksñka bf.kqï-b.ekaùï ls%hdj,sfha

ksr;ùfuka M,odhS bf.kqï w;aoelSula isiqkag ,nd osh yels h'

bf.kqï-b.ekaùï ls%hdj,sh hgf;a i|yka jk lreKq ms<sfj,ska

f.dvkefÕk wdldrhg mdvï ie,iqï ilia lr .ekSfuka wod< úIhdkqnoaO

ksmqK;d isiqka ;=< ixj¾Okh l< yels h'  tfia u" kHdhd;aul lreKqj,g

fiau m%dfhda.sl ls%hdldrlï i|yd o fuuÕska uÕfmkaùula lr we;'  m%dfhda.sl

ls%hdldrlï ie,iqï lsÍfï oS Bg wod< j isiqka úiska w;am;a lr .; hq;= l=i,;d

ms<sn| j fuys oS i|yka lr we;'  ta l=i,;d ,nd .; yels jk mßos m%dfhda.sl

ls%hdldrlï isÿ lsÍu .=reNj;df.a j.lSu fõ'

by; i|yka lreKq ms<sn| ie,ls,su;a fjñka isiqka g M,odhS bf.kqï

w;aoelSï ,nd .ekSug WÑ; bf.kqï mßirhla f.dvke.Su .=reNj;df.a ld¾hhls'

tu.ska ld,Sk j jeo.;a jk fuu úIh rfÜ ixj¾Okhg odhl jk mßos mdi,

;=< ls%hd;aul lsÍu .=rejrhdf.ka wfmalaId flf¾'
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;dj 1ksmqK;dj 1ksmqK;dj 1ksmqK;dj 1ksmqK;dj 1 ( laIqlaIqlaIqlaIqlaIqøÔùka y`ÿkd f.k Tjqkaf.a Ndú; meyeÈ,s lrhs'Ôùka y`ÿkd f.k Tjqkaf.a Ndú; meyeÈ,s lrhs'Ôùka y`ÿkd f.k Tjqkaf.a Ndú; meyeÈ,s lrhs'Ôùka y`ÿkd f.k Tjqkaf.a Ndú; meyeÈ,s lrhs'Ôùka y`ÿkd f.k Tjqkaf.a Ndú; meyeÈ,s lrhs'

ksmqK;d uÜgu  ksmqK;d uÜgu  ksmqK;d uÜgu  ksmqK;d uÜgu  ksmqK;d uÜgu  1'1 ( laIqøðùkaf.a iajNdjh yd úúO;ajh wkdjrKh lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² tla tla ldKavfha wdfõKsl ,laIK mokï lr .ksñka

laIqøÔùka m%Odk ldKavj,g j¾. lrhs'

² tla tla ldKavh i`oyd iqÿiq WodyrK olajhs'

² rEmigyka wdOdr lr .ksñka laIqøÔù ldKavj,g wh;a

,dlaIKsl úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² isiqkag fhda.Ü" rd" mqia iys; mdka idïm, ir, wkaùlaIhlska ksÍlaIKh lsÍug

i,iajñka mdvug msúfikak'

² isiqka ksÍCIKh l< oE weiqßka my; i`oyka lreKq biau;=jk fia idlÉPdjla

fufyhjkak'

² mshú weig ksÍCIKh lsÍug fkdyels Ôùka" laIqøÔùka f,i ye¢kaúh

yels nj 

² iuyr laIqøÔùka talffi,sl f,i o iuyr laIqøÔùka iQ;%sldldr f,i

o mj;sk nj

² m%Odk laIqøÔù ldKav f,i nelaàßhd" È,Sr" fm%dfgdfidajd" tal ffi,sl we,a.S"

iQ;%sldldr we,a.S iy ffjri i|yka lr tajdfha my; i|yka ,laIK meyeÈ,s

lrkak'

² laIqøÔùka m%udKfhka 0'1 mm g jvd l=vd w;r Tjqka ir, wkaùlaIhlska ksÍCIKh

l< yels nj isiqkag wjOdrKh lrkak' 

² laIqøÔùka ffi, ixLHdj wkqj;a rEmSh wdldrh  wkqj;a j¾. l< yels nj myÞ

fokak'

² nelaàßhdj, ,laIK f,i

² m%d.a kHIaál  ffi, ixúOdkh iys; ùu mg,uh bkaøshsld ;sîu

² tal ffi,sl fyda >kdjdi iEoSu

² p, fyda wp, úh yels ùu

² yevh wkqj

² is,skavrdldr - Bacillus

² f.da,dldr - Coccus

² i¾ms,dldr - Spirillum  f,i úúOdldr ùu ms<sn| isiqka iu. idlÉPd

lrkak'

² È,Srj, ,laIK f,i

² iqkHIaál ffi,sh ixúOdkhla ;sîu iy mg,uh bkaøshsld iys; ùu

² mDÓúfha m%Odk;u úfhdaclhka lKavdhu ùu

² fndfyda È,Sr uDf;damÔùka jk w;r" uereKq Ydl yd i;a;aj fldgia

úfhdackh  lr fmdaIKh ,nd .ekSu

² iuyr È,Sr mrfmdaISh" ;j;a iuyrla wfkHdkHOdrlhka ùu iy

m%NdixYaf,aIlhka fkdùu
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 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² we;eï È,Sr tal ffi,sl ùu Wod( hSiaÜ

² we;eï È,Sr iq;%sld f,i mej;Su' tu iq;%sld idjdr fyda ksrdjdr ùu iy

È,Sr iQ;%sld ish,a,u tlaj .;a úg uhsiS,shu f,i ye| skaùu

² È,Srj, ffi, ì;a;sh lhsákaj,ska iEÈ we;s w;r ixÑ; wdydrh .a,hsfldacka

nj;a m%ckkh îcdKq u`.ska isÿjk nj;a idlÉPdjla weiqßka meyeÈ,s lr

fokak'

²    ffi, ì;a;sh lhsákaj,ska iEÈ ;sîu

    ²     ixÑ; wdydrh .a,hsfldacka ùu

    ²     m%ckkh îcdKq u`.ska hk lreKq isiqkag wjOdrKh lrkak'

² ffjrij, ,laIK f,i

² ffi,Sh jHQyhla ke;s ùu

² wksjd¾h mrfmdaIs;hka ùu

² m%ckkh isÿ l< yelafla fjk;a ðù ffi,hla ;=< § muKla ùu

² nelaàßhdj,g jvd 50 .=Khlska muK l=vd ̂ 20nm-300nm) ùu

² fjk;a ðùka wdidokh lsÍfï yelshdj ;sîu

² ffjri ;=< m%fõKsl øjH f,i DNA fyda RNA  ;sîu

 ^fïjd lemaisvh kï jQ fm%daàkuh wdjdrKhlska wdrlaId ù we;'&

² ffjrij, yevh wkqj uQ,sl wdldr folls'

 Wod( Polyhedral  iy Helical nj isiqkag wjOdrKh lrkak'

² isiqkag o¾YSh laIqøÔùkaf.a rEmigyka we|Sug Wmfoia fokak'

² laIqøðùkag mi" jd;h" c,h" i;=ka yd Ydl ;=< fyda Tjqka u; jeks úúOdldr

mßirj, ðj;a ùfï yelshdj we;s nj myÞ fokak'

²         fmdaIKh isÿjk wdldrh wkqj laIqøÔùka j¾. lsrSug isiqka fhduq lrkak'

² ldnka yd Yla;s m%Njh wkqj laIqøÔùkaf.a fmdaIK l%u j¾. l< yels nj meyeos<s

lrkak'

01' m%Ndiajhx fmdaIl -  Yla;s m%Njh - wdf,dalh

-  ldnka m%Njh - CO
2

   Wod( ihfkdnelaàßhd" oï i,*a¾ nelaàßhd

02' m%NdúIu fmdaIl -  Yla;s m%Njh   -  wdf,dalh

-  ldnka m%Njh -   ldnksl C

   Wod( oï fkdjk i,*¾ nelaàßhd

03'   ridhksl iajhx fmdaIl -  Yla;s m%Njh - wldnksl ridhksl øjH

  -  ldnka m%Njh - CO
2

    Wod( Nitrosomonas, Nitrobacter

04'   ridhksl úIufmdaIl - Yla;s m%Njh yd ldnka m%Njh - ldnksl øjH

    Wod(  fndfyda nelaàßhd" È,Sr" fm%dfgdfidajd

² laIqø Ôùka Yajikh i`oyd Tlaiscka fhdod .kakd wdldrh wkqj

² iajdhq  -   Acetobacter

² ffjl,amsl ks¾jdhq   -  Yest

² wksjd¾h ks¾jdhq -  Clostridium

² laIqøjd;ldó  -  Lactobacillus f,io j¾. l< yels nj isiqkag wjOdrKh

lrkak' 
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² È,Sr" nelaàßhd yd hSiaÜ idïm, ir, wkaùlaIKhlska ksÍlaIKh

lr rEm úoHd;aul ,laIK igyka lr .ekSug isiqka fhduq lrkak'

² rd fyda fhda.Ü idïm,hl wvx.= nelaàßhd ksÍlaIKh lsÍu i|yd ir, j¾K

.ekaùfï l%uhla w;ayod ne,Sug isiqkag wjia:dj ,nd fokak'

uQ,sl joka$ixl,am (Key Words)(

² laIqøÔùka - Micro organism m%Ndiajhx fmdaIl  -Phototrophs

² iQkHIaál - Eukariotic m%NdúIu fmdaIl    -Heterotrophs

² mrfmdaIs; - Parasitic

.=Kd;aul fhojqï (

² wKaùlaI$ fu;s,Ska íÆ j¾Klh

² rd" fhda.Ü wdÈfhys idïm,

² rEm igyka

² wod< fjí wvúj, ,smskhka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² laIqøðùka m%Odk ldKavj,g j¾. lsÍu

² laIqøðùka ldKav i|yd WodyrK oelaùu

² nelaàßhd È,Sr jhsria fm%dfgdfidajdj, úfYaI ,laIK i`oyka lsÍu

² laIqøÔù ldKavj, fldgia kï l< rEm igyka weoSu

Ndú; l< yels rEm igyka i|yd ksoiqka

nelaàrshd ffi,hla os,Sr ffi,hla ffjrihla

nelaàrshd j¾.j¾.j¾.j¾.j¾.
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os,Sr j¾.os,Sr j¾.os,Sr j¾.os,Sr j¾.os,Sr j¾.

ffjri j¾.
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ksmqK;d uÜgu 1'2 # udkj j¾.hdf.a hymeje;au i`oyd laIqøÔj úoHdfõ Ndú;

.fõIKh lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² úúO lafIa;%j, laIqøÔj úoHdfõ Ndú; úia;r lrhs'
   ² ffcj m%;sldr ls%hdj,sh úia;r lrhs'

² Yla;s iïm;aj, ;sridr Ndú;h  i|yd jQ laIqøÔùkaf.a Ndú;
meyeÈ,s lrhs'

² cdk bxðfkarelrKh i|yd laIqøÔùkaf.a Ndú; úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² fhda.Ü fyda fldïfmdaiaÜ fmdfydr idïm,hla isiqkag fmkajd mdvug wj;S¾K

ùug mshjr .kak'

² laIqøÔùka fidhd .ekSug fndfyda ld,hlg fmr isg u m%fhdackj;a lghq;=

i`oyd laIqøÔùka Ndú;hg f.k we;' ls%' mq' 6000 ;rï wE; ld,fha §

neìf,dakshdkqfjda yd iqudßhdkqfjda uOHidrh iE§ug laIøÔùka Ndú; l< nj

wjOdrKh lrkak'

² laIqøÔùka b;d l=vd ridhksl lïy,a f,i ie,lsh yels w;r Tjqkag úúO

wuqøjH ^fmdaIl fyda Wmia:r& úúO jq m%fhdackj;a wka;M, njg mßj¾;kh

lsÍug yelshdj we;s nj meyeos,s lrkak'

  laIqøÔùka +  Wmia:r     ksIamdok M,  +  wjfYaI øjH

² wdydr ksIamdokfha § laIqøÔùka Ndú;h ms<sn| my; oelafjk lreKq Tiafia

idlÉPdjla fufyhjkak'

² úúO l¾udka;j, § ñksidg wjYH jk ffcj ridhksl M, ksmojd .ekSu

i|yd laIqøÔùka Ndú; lrk w;r weuhsfkda wï," ldfndlais,sla wï," tkaihsu"

úgñka yd m%;sÔjl wdÈh jeo.;a ùu

² fm%daàka" kHIaál wï, yd fmd,sielrhsv ffcj nyqwjhúl ùu

² fuys § fm%daàkj, uQ,sl ix>glh jk weuhsfkda wï, ksmojd .ekSu i|yd

Tjqka wldnksl khsg%cka ,jK iys; udOHj, frdamKh lr" Tjqkaf.a mßjD;a;Sh

l%shdj,s u.ska wjYH weuhsfkda wï, ksmojd .ekSu

² wdydr ksIamdokfha § laIqøÔùka fhdod .efkk wjia:dj, úfYaIfhka u

nelaàßhd È,Sr wdÈh nyq, j Ndú; ùu

,hsiska - Corynebacterium glutamicum,  Acetobacter aerogens

.aÆgñla wï,h - Corynebacterium glutamicum

² ,hsiska wdydr m%;smQrl f,i o" .aÆgeñla wï,h wdydr rildrl f,i o

fhdod .ekSu

²  laIqøÔùka fhdod úúO wdydr j¾. ksmoùfï jdis f,i

² laIqøÔùkag úúO ,dNodhS wuqøjH m%fhdackj;a M, njg m;a lsÍfï yelshdj

;sîu

² tu ls%hdj,s i`oyd úfYaIs; ;;a;aj ^wêl WIaK;aj fyda mSvk fh§u& wjYH

fkdùu olajkak'

>
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² laIqøÔùka fyda Tjqkaf.a ,sx.sl m%ckl jHqyhka wdydr f,i Ndú; jk wjia:d

 f,i y;= j¾. Agaricus meyeos,s lrkak'

² uOHidÍh mdk l¾udka;fha § laIqøÔùkaf.a Ndú;h f,i"

B;hs,a uOHidrh" jhska ìh¾ iy rd ksIamdokfha oS lfndyhsâf¾g Wmia:r" hSiaÜ

úfYaIhla jk Saccharomyces cerevisae u.ska meiSug ,laùu meyeos,s lrkak'

       C
6
H

12
O

6 
                  B;hs,a uoHidrh  +   CO

2

    .a,Qfldaia

rd ksmoùfïoS

• fmd,a" ls;=,a jeks ;d, j¾.fha Ydlj, mqIam uxcßh lmd je.sfrk hqIh wuqøjH

f,i Ndú; ùu

• fuys 15%  muK iqlafrdaia wvx.= jk w;r órd f,i ye`Èkaùu

• fuu órd u; hSiaÜj, j,ao¾Y ̂ jdhqf.da,fha isák& l%shd lsrSu ksid órd meiSug

,laù rd ksmoùu

jhska ksIamdokfhaoS

• wuqøjH f,i m,;=re hqI Ndú; ùu Wod-ñÈ

• ñÈ fmdälr ,nd.;a hqIh meiSug ,la lsrSu ^hSiaÜ úfYAI u.ska&

• ,nd.;a jhska meiagÍlrKh lr l,a;nd .ekSu

ìh¾ ksIamdokfhaoS

nd¾,ss" ;sß`.="  iy,a jeks OdkH j¾.j, îc mqfrdayKh ùug i,iajd tys ixÑ;j

we;s msIaGh ødjH iSks njg m;a lr .ekSu'  tys § nd¾,s îcj, we;s fuda,afÜia

jeks tkaihsu u.ska msIaGh isks njg mßj¾;kh fõ'  fufia hï ksYaÑ; ld,hla

m%frdayKh jQ miq tajd úh<d .kq ,efí'  fuu.ska tkaihsuj, ls%hdj kj;ajkq

,efí'  fufia úh<d .;a w¾O f,i m%frdayKh jQ nd¾,s" fuda,aÜ kñka ye`Èkafjk

w;r th l,a ;nd .; yels h'

miq j wjYH jQ úg fuu fuda,aÜ iy OdkH msá WKq c,h iu`. wUrd .;a miq

,efnk ødjKh "j¾Ü" ødjKh kñka ye`Èkafõ'  fuys o iSks wvx.= fõ'  tu

ødjKh hSiaÜ úfYaI u.ska meisug ,lalr ,efnk ødjKhg fydma kï jQ úfYaIs;

øjHhla Humulus lupulus kï Ydlfha mqIam uxcßfhka  tl;= lr.kq ,efí'

tu.ska ìh¾j,g ;s;a; rih ,nd foa'  ìh¾ o ùÿre fnda;,a fyda ,S n`ÿkaj, wiqrd

meiagÍlrKfhka miqj l,a;nd .efka'

² lsß wdydr ksIamdokh fyda iald.drhla jeks laIqøÔùka Ndú; jk l¾udka;

Yd,djla keröug isiqka /f.k hkak'  l¾udka; i|yd laIqøÔúka Ndú;h ms<sn|

jd¾;djla ms<sfh, lsÍug isiqkag Wmfoia fokak'

² laIqøÔùka Ndú;h úúO lafI;% Tiafia isÿjk nj idlÉcdjla weiqrska meyeos,s

lrkak'

² fldïfmdaiaÜ fmdfydr ksmoúfï l%shdj,sfha my; i|yka lreKq wjOdrKh jkfia

idlÉcdjla fufyhjkak'
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• uereKq Ydl øjH" i;a;aj wjfYaI yd i;a;aj u, øjH iajdNdúl laIqøÔù

.ykhla  u.ska úfhdackhg ,la lsÍu

² fï i`oyd WKqiqï" f;;a" iajdhq ;;a;aj wjYH jk w;r iajdhq nelaàßhd úfYaI

u`.ska fuu øjH úfhdackh lr fldïfmdaiaÜ iEoSu

² hQßhd" rks, Ydl fldgia fyda .j uq;% fuu øjH u;g fh§fuka úfhdackh

fõ.j;a lsrSu

² ,efnk fldïfmdaiaÜj, Ydl j¾Okh i`oyd wjYH fmdaIl wvx.= ùu

² fldïfmdaiaÜ fmdfydr idod .ekSu i`oyd mdi,a j;af;a fldïfmdaiaÜ j,la

ms<sfh, lrjkak.

² ffcj m%;sl¾uK l%shdj,sh ms<sn| my; lreKq u;= jk fia idlÉcdjla

fufyhjkak

² mßirfha tla/ia jk mßir ¥Ilj, ydkslr Ndjh wvq lr,Su fyda mßir ¥Il

bj;a lsÍu fuys wruqK nj

² fuh kj ;dlaIKhla jk w;r fuys oS laIqøÔùkaf.a iajdNdúl úfhdack

ls%hdj,sh m%fhdackhg f.k ¥Il bj;a lsrSu isÿ ùu

² ffjoH úoHdfõ §

² m%;sÔjl ksmoùu

² tkak;a ksmoùu

Wod( fmksis,ska Penicillium notatum È,Srh

BCG tkak; Mycobacterium tuberculosis - nelaàßhdj Ndú; jk nj isiqkag

meyeos,s lrkak'

² ffjoH lafIa;%fha § laIqøÔùkaf.a Ndú; ms<sn`o j oelafjk igykla ms<sfh,

lsÍug isiqkag mjrkak.

² mdka ksIamdokfha oS

² mdka msá c,h iu`. fyd`Èka ñY% lr ,nd.kakd msá .=,sh u; hSiaÜ úfYaI

j¾Okh ùug ie,eiaùu'  tys § mdkamsáj, we;s msIagh iSks njg m;a ù tajd

hSiaÜ u.ska meiSfï § C O
2
" H

2
O yd t;fkd,a ksmoùu

² fuu C O
2
 nqnq¨ msá .=,sh ;=< isrù msá msfmk w;r" fmdarKqfõ ms<siaiSfï §

fuu nqnq¨ msysá ia:dk iújr f,i ;sfnk w;r uoHidrh jdIam ù hdu

² úkdlsß ksIamdokfhA oS

fmd,a mqIam uxcÍ hqIh wuqøjH f,i Ndú; lsrSu

úkdlsß ksIamdokfha mshjr f,i"

1'   mqIam uxcÍ hqIfha we;s iSks Wmia;rh meiSug ,la ù t;fkda,a ,eîu

2'   t;fkda,a TlaislrKh ù úkdlsß ksmoùu

m<uq mshjr hSiaÜ úfYaI u.ska isÿ lrk w;r" fojk mshjr jdhqf.da,fha isák

Acetobacter fyda Gluconobacter nelaàßhd u.ska isÿ lrkq ,eîu'

tu l%shdj,sh mshjr wkqj iólrKj,ska oelaùug isiqka fhduq lrkak

              iSks iys; hqIh  t;fkda,a + CO
2

Saccharomyces

t;fkda,a  úkdlsß ^weisála wï,h&
Acetobacter

TlaislrKh
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² lsß wdydr ksmoùu i|yd laIqøÔùka Ndú;h ms<sn| my; i|yka wjia:d u;=jk

mrsos idlidlidlidlidlÉcdjla fufyhjkak

² Èhr lsß u; Lactobacillus jeks laIqøÔùka j¾Okh ùu u.ska ó lsß iy

fhda.Ü ksIamdokh isÿ lsrSu

² Öia l¾udka;fha § o úfYaIs; ;;a;aj fhdodf.k laIqøÔùka Ndú; lr Öia

ksmoúu isÿ lsrSu

   ² Èhr lsrs Ndú; lr uqojk ,o lsrs ksYamdokh w;ayod ne,Sug isiqkag wjia:dj ,nd

fokak.

² wm c,h msßhï lsßfï § laIqøÔùka Ndú;h ms<snwm c,h msßhï lsßfï § laIqøÔùka Ndú;h ms<snwm c,h msßhï lsßfï § laIqøÔùka Ndú;h ms<snwm c,h msßhï lsßfï § laIqøÔùka Ndú;h ms<snwm c,h msßhï lsßfï § laIqøÔùka Ndú;h ms<sn| | | | | my; my; my; my; my; ±±±±±lafjk lreKqlafjk lreKqlafjk lreKqlafjk lreKqlafjk lreKq

Tiafia idlTiafia idlTiafia idlTiafia idlTiafia idlÉcdjla fufyhjkakÉcdjla fufyhjkakÉcdjla fufyhjkakÉcdjla fufyhjkakÉcdjla fufyhjkak'''''

² wmc,h hkq ksfjiaj, yd l¾udka; Yd,dj, Ndú;fhka miq bj;,k c,h

fõ'

² fïjdfha úúO ldnksl øjH úYd, m%udKhla wvx.= jk w;r fuu wm øjH

iys; c,h iajdNdúl c, moaO;sj,g uqodyeÍfï § .eg¨ rdYshla we;s lsrSu

² fuys § fuu wm c,fha we;s ldnksl øjH u; laIqøÔùka ls%hdlsÍug i,iajd

Tjqkaf.a iajdNdúl úfhdack ls%hdj,sh u.ska tajdfha ydkslr nj wvqlr tajd

msrshï lsrSu'

² wm c,h msßhï lsÍfï msßh;l m%Odk wruqKq meyeÈ,s lsrSu u.ska wm c,fha

we;s mßir ¥Il bj;a jk wdldrh meyeÈ<s lsrSu

² msßhï fkdl< wm c,h iajdNdúl c,dYj,g tl;=ùfuka we;s úh yels

wys;lr n,mEï meyeÈ,s lsrSu

² l¾udka; Yd,d wm c,h msßhï lsÍfï msßh;la iy kd.ßl c, mú;%d.drhla

keröug isiqkag wjia:dj ,nd fokaak'

² ffcj ;dlaIKh     i|yd laIqøÔùka     Ndú;h ms<sn| my; i|yka lreKq wjOdrKh

jk fia idlllllÉcdjla fufyhjkak'

² Ôùka yd Ôù l%shdj,s ñksidf.a wjYH;d imqrd.kSu i|yd fhdod.ekSu ffcj

;dlaIKh f,i ye¢kaúh yels nj

² Ydl" i;a;aj yd laIqøÔùka fhdodf.k ñksid úiska ;udg wjYH foa ksmoùu

w;S;fha mgka isÿlr ;sîu

² fï hgf;a wdydr" T!IO" we÷ï" ridhk øjH" n,Yla;sh wd§ fndfyda foa

ksmojd we;s nj

² w;S;fha § ñksid ;udg wjYH ksIamdok ,ndfok Ydl yd i;=ka iajdNdúl

mßirfhka f;dardf.k jeäÈhqKq ;;aj hgf;a j.d lsÍfuka by< ksIamdokhla

,nd .ekSug W;aidy ord ; sîu

² ;jo f;dard.;a Ydl w;r fukau f;dard.;a i;=ka w;r wNsckkh lsÍfuka

ksIamdok Odß;dj jeä lr .ekSu

² kQ;k ffcj ;dlaIKfha moku f,i ye¢kaúh yelafla fukav,af.a m%fõKs

úoHdj ms<sn| fidhd .ekSï nj
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² bkamiq ffcj ;dlaIKh i|yd jeo.;ajk isÿùula jkafka fÊïia fjdÜika yd

m%ekaisia l%sla úiska DNA wKqfõ oaú;aj fy,slaiSh jHQyh ms<sn|j l< fidhd

.ekSu nj

² m%;sixfhdað; DNA ;dlaIKh wdrïN jQfha E.coli nelaàßhdj wdY%s;j h'  j¾;udkfha

§ cdk ;dlaIK l%shdj,s fndfyduhl§ u E.coli fhdod .ekSu

 • nelaàßhd ffi, ;=< ma,diañv kñka ye¢kafjk jD;a;dldr DNA wKq ;sîu iy

fïjdfhaaa cdk wvx.=jk w;r" nelaàßhd ffi, ;=< ma,diaóv iajdëkj m%;s.=Kkh

ùu

 • fuu ma,diaóv DNA iu`. iïnkaO lr" msgia;r cdk E.coli ffi, ;=<g we;=<;a

l< yels ùu

• cdkhla hkq Ôù ffi, ;=< we;s ridhksl wKq úfYaIhla jk w;r" tajdg

Ôùkaf.a j¾Okh" meje;au yd m%ckkh ms<sn| o;a; .nvd lr ;nd .; yels ùu

• úúO ridhksl l%u u.ska cdk y÷kd .ekSu" fjkalr .ekSu" .=Kkh lsÍu yd tla

Ôúfhl=f.a isg ;j;a Ôúfhl= fj; mßjykh lsÍu jeks foa l< yels ùu

WodyrK(  bkaishq,ska ksmoùu

• fujeks foa ñksia YÍrh wdY%fhka ksIamdokh lsÍu b;d ÿIalr kuq;a" nelaàßhd

ffi, lD;%su udOH ;=< md,kh l< ;;a;ajhla hgf;a b;d YS>%j j¾Okh lr.;

yels ksid" th cdkj,ska fm%daàk ,nd.ekSfï myiq Wml%uhla ùu

• úúO wjYH;djka i|yd Ndú; flfrk fm%daàk" fyda¾fudak" tkaihsu yd tkak;a

j¾. wdÈh ld¾ñl j ksmojd.ekSu i|yd úúO Ôùkaf.a cdk E.coli fyda

Saccharomyces jeks laIqøÔùka ;=<g we;=,a lsrSu

WodyrK f,i bkaishq,ska" ñksia j¾Ol fyda¾fudak" fymghsàia B tkak;" reêr

leá.eiSfï idOlh ̂ySfuda*s,shd frda.Skag& tkaihsu ̂weuhsf,aia" fm%daáfhaia" ,hsfmaia"

,elafÜia" frkska" iqlaf¾ia" fmlaáfkaia jeks& bkagf*frdaka

• cdk ;dlaIKh uq,a ld,fha nelaàßhdj,g iSud jqj;a" miqj th Wiia Ydl yd

i;a;aj ffi,j,g cdk we;=¨lsÍfï l%ufõo olajd ÈhqKq ùu

• Ydlj,g msgia;r cdk ,nd§u i|yd cdk jdylh jYfhka Agrobacterium

tumifaciens nelaàßhdj fhdod.ekSu

• ta u.ska mdr ckl (Transgenic) Ydl ,nd .ekSfï l%shdj,shla we;s nj myod oSu

• m%fõKslj úlrKh l< Ydl" i;=ka yd laIqøÔùka ,nd.ekSfï § laIqøÔù cdk

^cdk odhlhka& Ndú; lsrSu Wod - Bacillus thuringiensis  nelaàßhdfõ we;s

cdkhla (BT) u.ska Ydlj,g lDñ m%;sfrdaë;dj ,nd foa'  bß`.=" fidahd" lcq"

lefkda,d

• j,a kdYlj,g m%;sfrdaë cdk nelaàßhd u.ska ù" ÿïfld< yd ;lald,s Ydlj,g

,nd § j,a kdYlj,g m%;sfrdaë m%fNao ksmojd ;sîu

• rkajka iy,a kï úgñka A nyq, iy,a j¾.h ksmoùu i|yd Erwinea uredovora

nelaàßhdj fhdod .ekSu'

• uÿrejka u¾okh i|yd Tjqkag úI iys; jk Bacillus thuringiensis   (BTI) udÈ,sfhaaa

îcdKq uÿrejka fndajk c,Yj,g fhdokq ,efí'  tu.ska uÿre lSghka muKla

úkdY fõ'  fuh ffcj lDó kdYlhla ùu
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• cdk ;dlaIK l%shdj,sh m%Odk jYfhka mokï ù we;af;a cdk fjkalr .ekSu"

tajd .=Kkh lsÍu" wjYH Ôùka ;=<g kej; we;=<;a lsÍu yd tu ,laIK ksjerÈj

m%ldY flfrk Ôùka f;dard .ekSu u; nj meyeÈ<s lsrSu

• fï i|yd tlsfklg fjkia jQ ;dlaIKsl l%uúê" ;;a;ajhka" Ôùka yd ridhksl

fhdod .kakd nj o" th b;d ixlS¾K l%shdj,shla nj o oelaùu

• cdk bxðfkare ;dlaIKfha jdis yd wjdis wkdjrKh lr.ekSug u`. fmkaùu'

• Yla;sh ksmojd .ekSu i|yd laIqø Ôùka Ndú;h ms<sn| my; lreKq biau;= jk

fia idla idla idla idla idlÉcdjla fufyhjkak

• Ôj jdhqj bkaOkhla f,i ;dm ckkh" Wÿkaj, Ndú;hg" úÿ,s ckl hka;%j,

Ndú;hg" myka oe,aùug" fudg¾ r: i|yd fhdod .ekSu

• tys m%Odk jYfhka óf;aka o" Bg wu;r j CO
2
, N

2
, H

2
 yd fjk;a jdhQka o

wvx.= ùu

• Ôj jdhqj ksmojd .ekSfï l%shdj,sh rEmigykla wdY%fhka meyeÈ<s lsrSu

• fuu l%shdj,sfha § Methanobacterium, Methanococcus, Methanosarcina

Methanospirillum úfYaI Ndú; ùu

uQ,sl joka$ixl,am (Key Words)(

² wmc,h - W aste water

² ffcj nyqwjhúl - Biopolymers

² ffcj ;dlaIKh - Biotechnology

² cdk bxcsfkare ;dlaIKh - Genetic engineering technology

.=Kd;aul fhojqï(

² Ôj jdhqj ksmoùu ms<sn| j rEm igyka

² cdk bxðfkare ;dlaIKh ir, j oelafjk rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq Wmfhda.S lr .kak

² laIqøÔùka wdY%s; l¾udka; ms<sn| ft;sydisl miqìu .fõIKh lsÍu

² uoHidÍh mdk ksmoùfï § laIqøÔùka fhdod .efkk mßj¾;k yd tajdfha wuqøjH

² wdydr j¾. mdka" fhda.Ü ólsß yd y;=j¾. ksmoùfï § laIqøÔùkaf.a

Ndú;h

² Ôj jdhqj ksmoùfï l%shdj,sh

² wmc,h msßhï lsÍfï msßh;l m%Odk mshjr olajd tu tla tla mshjf¾ § laIqøÔùka

f.a ld¾hNdrh

² cdk ;dlaIK l%shdj,s i|yd laIQøÔùka fhdod.ekSfï jeo.;alu

² cdk bxðfkare ;dlaIKfha jdis yd wjdis

² f,dalfha fjk;a rgj,aj, laIqøÔùka Ndú;fhka isÿ lrkq ,nk l¾udka; ms<sn`o

jd¾;djla ms<sfh, lsrSu
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;dj 2 ( ffcjdKqj, jHqyh" jeo.;alu yd Ndú; .fõIKh lrhs'

ksmqK;d uÜgu 2'1 # ldfndayhsfâ%gj, jHqyh .fõIKh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² ffcj ridhk úoHdj y÷kajhs'

² ffcjdKqjla hkq l=ulaoehs úia;r lrhs'

² ldfndayhsfâ%g y÷kajd tajd fudfkdielrhsv" vhsielrhsv yd

fmd,sielrhsv f,i j¾. lrhs'

² fudfkdielrhsv" vhsielrhsv yd fmd,sielrhsv i|yd ksoiqka

imhhss'

² ldfndayhsfâ%ghl wvx.= ix>gl uQ,øjH kï lrhs'

² fmd,sielrhsvj, wka;¾.; úfYaIs; ldKav yd nkaOk kï

lrhs'

² fok ,o ffcjdKq w;ßka fmd,sielrhsv wKq y÷kd .kshs'

² ir, iSks yd msIaGh y÷kd .ekSfï mÍlaId isÿ lrhs'

² ldfndayhsfâ%gj, ,dlaIKsl .=Kdx. úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ffi," mgl wjhj yd moaO;s hk Ôjfha ixúOdk uÜgï ks¾udKh ùug odhl

ù we;s oE ms<sn| isiqkaf.ka úuid mdvug  msúfikak'

² ffcj moaO;sj, isÿjk øjH yd Yla;s mßj¾;k ms<sn| fmr oekqu úuikak'

² ffcj ls%hdj,s yd iïnkaO mod¾: ms<sn|j;a" ta wkqj isÿjk mod¾: yd Yla;s

úm¾hdi ms<sn|j;a yodrk úIh fCI;%h f,i ffcjridhkh ye¢kaúh yels nj

wjOdrKh lrkak'

² ffcj ls%hdj,s i|yd wmg wjYH Yla;sh iemhSfï oS yd wfkl=;a  lD;H i|yd

myiqlï ie,iSfï § odhl jk wdydrj, wvx.= ix>gl ms<sn| fmr oekqu úuikak'

² ffcj ls%hdj,s yd iïnkaO ffcjdKq m%Odk jYfhka ldfndayhsfâ%g" fm%daàk"

,smsv yd kshqla,sla wï, f,i j¾. flfrk nj meyeos,s lrkak'

² úgñka yd LKsc ,jk óg wu;r j úfYaI jeo.;alula Wiq,k øjH nj meyeos,s

lrkak'

² ffcj moaO;s yd iïnkaO jeo.;a ixfhda. l=,lhla jk ldfndayhsfâ%g hkq

l=ula oehs úia;r lrkak'

² ldfndayhsfâ%g hkq yhsfv%dlais,a ldKav (-OH) nyq, we,aäyhsv fyda lSfgdak fyda

c,h iu. m%;sls%hd lsÍfuka tlS ixfhda.j,g kej; ì| fy,sh yels ixfhda.

f,i ye¢kaúh yels nj isiqkag meyeos,s lrkak'

² ldfndayhsfâ%g keue;s ixfhda. l=,lh fudfkdielrhsv" vhsielrhsv"

T,sf.dielrhsv yd fmd,sielrhsv f,i j¾.SlrKh lsrSug isiqka fhduq lrkak'

² fudfkdielrhsv" vhsielrhsv yd fmd,sielrhsv lsysmhla i|yd my; i|yka

mßÈ ksoiqka o tajdfha jHqy o bÈßm;a lrkak'
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² fudfkdielrhsv - ir, iSks  Wod(  .aÆfldaia

² vhsielrhsv - fudfkdielrhsv wKq 2 la tl;= ù" c, wKqjla msg lrñka

iEfoa'  Wod(  iqfl%daia ^îÜ" Wla wdÈfha wvx.= fõ'&

² T,sf.dielrhsv - ir, iSks tall 2-10 olajd iïnkaO ù iEÿKq nyqwjhúl

fõ'

²  fmd,sielrhsv - ir, iSks tall 10 g jeä ixLHdjla iïnkaO ù iEÿKq nyq

wjhúl fõ'  Wod( fi,shqf,daia

.aÆfldaia tall ñ,shk .Kkla tl;=j iEÿKq f¾Çh nyqwjhúlhls' Ydl

ffi, ì;a;sfha fi,shqf,daia wka;¾.;h'

Ydlj, Yla;s .nvd flfrkqfha msIaGh (Starch) f,i ye¢kafjk ldfndayhsâ%g

f,ihs' weuhsf,aia fï i|yd ksoiqkls'
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² ldfndayhsfâ%g wKqj,g úfYaIs; jQ uQ,øjH yd ldKav y÷kd .ekSug   isiqka

fhduq lrkak'

² iDcqju ldfndayhsfâ%g;a" ke;fyd;a tajdfhka jHq;amkak lrkq ,nkq oE;a ffoksl

Ôú;fha oS yd jev f,dalfha § m%fhdackhg .kakd nj meyeÈ,s lrkak'

² fi,shqf,daia yd lhsáka jeks ldfndyhsfâ%g Ydl yd i;=kaf.a jHqyuh ixrpl

f,i;a" .a¨fldaia jeks ldfndyhsfâ%g ffi, ls%hdldß;ajhg wjYH Yla;sh yd

wuqøjH  imhkq ,nk øjH f,i;a ls%hd lrkq ,nhs'  i;=ka .a,hsfldcka jYfhka

ye¢kafjk fmd,sielrhsvh f,i;a Ydl msIaGh f,i ye¢kafjk fmd,sielrhsvh

f,i;a Yla;sh .nvd lrk nj wjOdrKh lrkak'

² ir, iSks y÷kd.ekSfï mÍlaId my; i|yka mshjr wkq.ukh lrñka isÿ lsrSug

isiqka fhduq lrkak'

² mÍlaId k, yd .a¨fldia" m,;=re hqI" uqx weg" lrj," ud.ßka" n;a" fidahd" ud¿"

fmd,a" n;," fgd*shla jeks wdydr j¾. lsysmhla" fnkälaÜ ødjKh iy nkaika

odylhla fyda iamS%;= ,dïmqjla imhd .kak'

² by; i|yka wdydrj,ska iaj,amh ne.ska fjka fjka j f.k wjYH mßÈ l=vq lr

fyda wUrd fyda mÍlaId k,j,g oud c,fha Èh lr fmrd meyeÈ,s ødjKhla

,nd.kak'

² tu ødjKj,ska iaj,amh ne.ska fjk fjk u mÍlaId k,j,g f.k tajdg ks,a

meye;s fnkälaÜ ødjKfhka iaj,amh ne.ska tl;= lr r;a lrkak'

² ksÍlaIK jd¾;d lrkak'

fnkälaÜ ødjKh iu`.  r;a lsÍfï § j¾K úm¾hdihlska wk;=re j .fvd,a  r;=

meye;s wjlafIamhla oel .; yels kï tu wydrfha ir,  iSks wvx.= nj ks.ukh

l< yels h' ^ ir, iSks iaj,am m%udKhla we;s úg ødjKh ly fyda fld< fyda

meyehla .kS&'

² msIaGh y÷kd .ekSfï mÍlaIdj i|yd my; i|yka mshjr wkq.ukh  lsrSug isiqka

fhduq lrkak'

² by; ls%hdldrlfuys fhdod .;a wdydr øjH" iqÿ ms`.ka .fvd,la iy whäka

ødjKh imhd .kak'

² tla tla wdydr j¾.fhka iaj,amh ne.ska iqÿ ms`.ka .fvd, u; ;nd tu wdydr

øjH u;g ÿUqre meye;s whäka ødjKfhka ìxÿ lsysmhla tla lrkak'

² ksÍlaIK jd¾;d lrkak'

whäka ødjKh iu`. wdydrh ks,aoï j¾Khla fmkajhs kï tu wdydrfha

msIagh wvx.= nj ks.ukh l< yels h' tkï msIaGh whãka ødjKh iu`.

wdfõKsl ks,a" oï j¾Khla ,nd fohs'

uQ,sl joka$ixl,am (Key Words)(

² fudfkdielrhsv -  Monosaccharide

² vhsielrhsv - Disaccharide

² fmd,sielrhsv - Polysaccharide

² msIaG mÍlaId -Test for starch

² ir, iSks mÍlaIdj -Test to identify simple sugars
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

.=Kd;aul fhojqï(

² fudfkdielrhsv yd fmd,sielrhsvj,  jHQy oelafjk rEm igyka

² ldfndyhsfâ%g mÍlaIdj i|yd wjYH  wdydr øjH iy WmlrK

² wdydr øjH - .a¨fldaia" m,;=re hqI" uqx weg" lrj," ud.ßka" ud¿" fmd,a"

  n;," fgd*s jeks  wdydr iaj,am m%udKhla

² WmlrK  -  mÍlaId k," fnkälags ødjKh" iqÿ ms`.ka .fvd,a lene,a,la"

 whãka ødjKh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq Wmfhda.S lr .kak'

² ffcjdKqj ye|skaùu

² fudfkdielrhsv i|yd ksoiqka

² fmd,sielrhsv iy  tys wka;¾.; ix>gl oelaùu

² wdydrhl wvx.= fudfkdielrhsv yd msIagh i|yd mÍlaId lsÍu

² ldfndayhsfâ%gj, ,dlaIKsl .=K oelaùu
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;d uÜgu 2'2 # fm%daàkj, jHqyh .fõIKh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² weuhsfkda wï,j, wka;¾.; m%Odk l%shdldrS ldKav y÷kd

.kshs'

² fm%daàkhl wvx.= ix>gl uQ,øjH kï lrhs'

² fm%daàkj, wka;¾.; úfYaIs; ldKav yd nkaOk kï lrhs'

² fok ,o ffcjdKq w;ßka weuhsfkda wï, wKq fjkalr y÷kd

.kshs'

² fm%daàkhl m%d:ñl yd oaú;Shsl jHqy úia;r lrhs'

² tkaihsu y÷kajhs'

mdvï ie,iqu i|yd Wmfoia (

² ffcj moaO;sj, jHqy ks¾udKh ùu yd tajd wdYs%; lD;H iïnkaOfhka fm%daàkj,

jeo.;alu ms<sn| fmr oekqu úuiñka mdvug msúfikak'

² weuhsfkda wï, keue;s l=vd wKq tl;= ùfuka iEÿKqq nyqwjhúl wdldrfha

ffcjdKq fm%daàk kï jk nj;A  fndfyduhla fm%daàkj, weuhsfkda wï, fkdjk

ixrpl tkï f,day whk ̂kso ( Fe2+, Zn2+, Cu2+, Mg2+) fyda idudkHfhka úgñkaj,ska

jHq;amkak jQ ixlS¾K ldnksl wKq wvx.= nj;a isiqkag wjOdrKh lrkak'

² fm%daàkj, ;ekqï tall jkqfha weuhsfkda wï, keue;s ixfhda. l=,lh nj

m%ldY lr ksoiqka f,i wKq lsysmhl jHqy bÈßm;a lrkak'

kso (-

² weuhsfkda wï,j,g fmdÿ ldKav f,i -  NH
2
 yd  - COOH ldKav y÷kd .ekSug

isiqka fhduq lrkak'

NH
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H
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 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² fm%daàk ks¾udKh ù we;s weuhsfkda wï, i;= úfYaI;ajhla jkqfha tajdfha

ldfndlais,sla wï, ldKavhl=;a" Bg hdno ldnka u; ^∝- ldnka u;& weóka

ldKavhl=;a mej;Su nj isiqkag meyeÈ,s lrkak'

² nyqwjhùlrKh jQ weuhsfkda wï,j,ska fm%daàk ks¾udKh jk nj fmkajd

fokak'

² fmmaghsâ nkaOkh hkq l=ula oehs fmkajd fokak'

² tla weuhsfkda wï,hl wvx.= ldfndlais,a ldKavh yd ;j;a weuhsfkda wï,hl

wvx.= weók ldKavh m%;sl%shd lr c, wKqjla bj;a ùu u.ska iEfok nkaOkh

fmmaghsv nkaOkh f,i y\qkajkak'

² weuhsfkda wï, fmmaghsâ nkaOkj,ska we£ iEÿKq fm%daàka wKq fmd,sfmaghsv

f,i y\qkajd fokak'

² úúO weuhsfkda wï, fmmaghsâ nkaOkj,ska ne§ ks¾udKhjQ fmd,sfmmaghsvhl

tu weuhsfkda  wï, mj;akd wkqms<sfj, fm%daàkhl m%d:ñl jHqyh f,i y\qkajkak'

² fm%daàkhl weuhsfkda wï, iïnkaO ù mj;akd wkqms<sfj< tlS fm%daàkhg wkkH

jQjla nj isiqkag wjOdrKh lrkak'

Wod(  .a,hsiSka" we,kSka" fõ,Ska yd whsfidf,hqiska hk weuhsfkda wï, y;r

tlsfkl yd iïnkaO úh yels wdldr lsysmhla we;s w;r fï tla tla wdldrhg

iïnkaOùfuka tlsfklg fjkia .=K iys; fmd,sfmmaghsv iEfoa'

gly - ala -  val - leu

leu -  gly - ala - val

fmmaghsâ nkaOkh
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 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

val  - gly - leu - ala

² wkkH jQ weuhsfkda wï, fYa%Kshlska iukaú; fm%daàk wKq keùfuka yd o`.r

wdldrhg ilia ùfuka ,dlaIKsl ;s%udk jHqy ilia jk nj o ta wkqj fm%daàkj,

úúO yev we;sjk nj o meyeÈ,s lrkak'

² fm%daàkj, ;s%udk jHqy iliajk m%Odk wdldr fol f,i ;ka;=uh yd f.da,slduh

fm%daàk úia;r lrkak'

² È. o`.r  f,i fyda tlsfkl yd iudka;r odu f,i fyda ilia jQ fm%daàk

;ka;=uh fm%daàk  kï fõ'

² È.= odu fm%daàk wKq keù  o, jYfhka l=vd f.da,sld f,i weysrS iliajqkq

fm%daàk f.da,slduh fm%daàk kï fõ'

² fm%daàk y÷kd .ekSfï ir, mÍlaIdj isÿ lsÍug isiqka fhduq lrkak'

² ir, iSks y÷kd.ekSfï mÍlaIdfõ § fhdod.;a wdydr øjH" nhshqf¾Ü ødjKh yd

mÍlaId k, lsysmhla imhd.kak'

² imhd.;a wdydrj,ska iaj,mh ne.ska fjka fjkaj wUrdf.k mÍlaId k,j,g

fjk fjk u f.k tajdg c,h iaj,amhla o tla lrkak'

² nhshqf¾Ü ødjKfhka iaj,amhla ̂ fidaähï yhsfv%dlaihsâ + fldm¾ i,af*aÜ& wdydr

we;s mÍlaId k,j,g tlalr u|la  fid,jkak'

² ksÍlaIK jd¾;d lsrSug fhduq lrkak'

uQ,sl joka$ixl,am (Key Words)(

² nyqwjhùlrKh -  Polymerization

² fmmaghsv nkaOk -  Peptide bonds

² fmd,sfmmaghsv -  Polypeptides

.=Kd;aul fhojqï (

² fm%daàk iys; wdydr øjH lsysmhla

² mÍlaId k," c,h" nhshqf¾Ü ødjKh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² fm%daàk y÷kajd tys wka;¾.; ix>gl úia;r lsÍu

² weuhsfkda wï,hl wvx.= úfYaI ldKav kï lsÍu

² fm%daàkj, m%d:ñl jHqyh meyeÈ,s lsÍu

² fm%daàkj, yev úia;r lsÍu
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;d uÜgu 2'3 # ,smsvj, jHQyh .fõIKh lrhs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² ,smsv y÷kajhs'

² ,smsvj, wvx.= m%Odk ix>gl uQ,øjH kï lrhs'

² ,smsvj, wka;¾.; m%Odk ldKav yd nkaOk kï lrhs'

² ,smsv wKqjla ks¾udKh ù we;s wdldrh úia;r lrhs'

² fok ,o ffcjdKq w;ßka ,smsv wKq y÷kd .kshs'

² ,smsv u.ska ffcj foay ;=< bgq flfrk lD;H m%ldY lrhs'

² ir, mÍlaIdjla weiqfrka ,smsv y÷kd.kshs'

mdvï ie,iqu i|yd Wmfoia (

² m%Odk fmdaIl ix>glh f,i ,smsv wvx.= wdydr øjH ms<sn| fmr oekqu úuiñka

mdvug msúfikak'

² laf,dafrdf*daï" ldnka fgÜrdlaf,darhsâ wd§ ks¾O%eùh ldnksl ødjlj, ødjH

ffcj mod¾: f,i ,smsv y÷kaajd fokak'

² wdydrj, wvx.= f;,a yd fïoj,;a" ffcj mglj,;a" iuyr  fyda¾fudakj,;a

,smsv wvx.= jk nj isiqkag meysÈ,s lrkak'

² ,smsvj, m%Odk wdldr f;,a yd fïo nj isiqkag wjOdrKh lrkak'

² f;,a yd fïo w;r fjkialï úia;r lrkak'

² ldur WIaK;ajfha § >k wjia:dfõ mj;akd ,smsv fïo f,i;a" øj wjia:dfõ

mj;akd ,smsv f;,a f,i;a y÷kajd fokak'

² f;,a yd fïoj,g fmdÿ jHQy iQ;%h bÈßm;a lrkak'

² ldfndayhsfâ%Ü yd fm%daàkj,g wkqrEm jk wdldrfha nyqwjhúl jHQy ,smsv

wKq i;= fkdjk nj meyeÈ,s lrkak'

² ,smsv ks¾udKh ù we;af;a -OH ldKav ;=kla iys; .a,sifrda,a keu;s

we,afldfyd,h iu. idudkHfhka ldnka mrudKq 12" 14" 16" 18" 20" 22 fyda 24

la wvx.= È.=odu ldfndlais,sla wï, wKq ;=k ne.ska iïnkaO ùfuks'

² fïjd fmdÿfõ g%hs.a,sifrda,a fyda g%hs.a,sirhsâ f,i ye¢kafjk w;r c,fha

wødjH fõ'

² f;,a yd fïo ks¾udKh ù we;s ix>gl wKq yd uQ,øjH y÷kd .ekSug yels

jk fia jHQy iQ;% bÈßm;a lrkak'

.a,sifrda,a fïo wï,    g%hs.a,sifrda,a fyj;a

g%hs.a,sirhsâ
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² ,smsv ks¾udKh ùug odhl jk È.= odu fïo wï, lsysmhl iQ;% isiqkag

bÈßm;a lrkak'

^1& f,daßla wï,h - CH
3 
(CH

2
)

10 
COOH

^2& ñßiaála wï,h - CH
3 
(CH

2
)

12
COOH

^3& mdñála wï,h - CH
3 
(CH

2
)

14 
COOH

^4& ,sfkdf,hsla wï,h - C
18 

H
32

O
2

^5& ,sfkdf,ksla wï,h - C
18 

H
30

O
2

fuu fïo wï, my; i|yka mßÈ j¾. lrk nj isiqkag meyeÈ,s lrkak'

² ix;Dma; fïo wï,

² wix;Dma; fïo wï,

² f,daßla" ñßiaála yd mdñála fïo wï,j, mj;skafka ldnka-ldnka tal

nkaOk muKla neúka tajd ix;Dma; fïo wï, f,i ye|skafõ'

² ,sfkdf,hsla iy ,sfkd,sksla fïo wï,j, ldnka-ldnka oaú;aj nkaOk o

wvx.= neúka tajd wix;Dma; fïo wï, f,i;a ye¢kafjk nj meyeÈ,s lrkak'

i;a;aj fïoj, wvx.= jkafka ix;Dma; fïo wï,j,ska ieÿï,;a

g%hs.a,sirhsâh' fïjd >k wjia:dfõ mj;sk nj idlÉPdjla weiqfrka fmkajd

fokak'

² Ôù foay ;=< fïo bgq lrk lD;H meyeÈ,s lrkak'

² Yla;sh .nvd lr ;eîu

² mßjdrl ia;rhla f,i l%shdlr iS;f,ka wdrlaId ùu

² foayfha wjhj jgd msysgñka tajd iqrlaIs; lsÍu

² fïoj,ska ks¾ñ;  mg, ffi, ;=<g úúO øjH we;=¿ ùu$fkdùu ;SrKh

lrkq ,nk yd md,kh lrkq ,nk nj fmkajd fokak'

² g%hs.a,sirhsv jHQyfha tla fïo wï, wKqjla fjkqjg f*diaf*aÜ ldKavhla

iïnkaO jQ ,smsv wKq úfYaIhla mj;sk nj;a  fïjd f*diaf*d,smsv f,i

ye¢kafjk nj;a meyeÈ,s lrkak'

² f*diaf*d,smsv iïnkaO ù ks¾udKh jk mg, ffi,j, øjH yqjudrej

iïnkaOfhka jeo.;a fufyjrla bgq lrk nj wjOdrKh lrkak'

² fïo y÷kd .ekSffï ir, mÍlaId isÿ lrkak'

fïo y÷kd .ekSfï ir, mÍlaId

mshjr 1mshjr 1mshjr 1mshjr 1mshjr 1

² wdydr øjH iy msßisÿ úh<s iqÿ lvodishla imhd .kak'

² wdydr øjHfhka lene,a,la f.k iqÿ lvodish u; fyd|ska w;=,a,kak'

² lvodish wdf,dalh foig yrjd ksÍlaIKh lrkak'

² Tnf.a ksÍlaIK jd¾;d lrkak'

lvodish u; fkdúhf<k mdrNdil me,a,ula oelsh yels kï tu wdydrj,

,smsv wvx.= nj ks.ukh l< yels h'

mshjr mshjr mshjr mshjr mshjr II

² mÍlaId k,hlg c,h iaj,amhla f.k thg fmd,a f;,a iaj,amhla

tl;= lrkak'

² thg iqvdka III m%;sldrfhka ìkaÿ lsysmhla tla lr ;oska fid,jd mfilska
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;nkak'

² Tnf.a ksÍlaIK jd¾;d lrkak'

f;,a ia;rh ;o r;= meyefhka j¾K .ekafõ' c,fha wj,ïnkh jQ f;,a

f.da,sld o r;= j¾Kfhka j¾K .ekaù we;s whqre Tng oel .; yels jkq we;'

iqvdka III hkq fïo ødjH j¾Klhla neúka lsishï wdydrhl fïoh wvx.= oehs

mÍlaId lsÍug iqvdka III m%;sldrlh Ndú; l< yels h'

uQ,sl joka$ixl,am (Key Words)(

² f;,a - Oil

² fïo - Fat

² ix;Dma; fïo wï, - Saturated Fatty Acid

² wix;Dma; fïo wï, - Unsaturated Fatty Acid

² ,smsv - Lipid

.=Kd;aul fhojqï (

² ,smsvj, wvx.= m%Odk ix>gl uQ,øjH " wka;¾.; m%Odk ldKav yd nkaOk

olajk rEm igyka

² ,smsv mrSlaIdj ioyd wjYH WmlrK yd o%jH

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq Wmfhda.S lr .kak

² ,smsvj, wvx.= m%Odk ix>gl uQ,øjH" wka;¾.; m%Odk ldKav yd nkaOk

² ,smsv wKqjla ks¾udKh ù we;s wdldrh

² fok ,o ffcjdKq w;ßka ,smsv wKq y÷kd .ekSu

² ir, mÍlaIdjla weiqfrka ,smsv y÷kd .ekSu

² ,smsv u.ska bgq flfrk lD;H
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ksmqK;d uÜgu 2'4 # ffcjdKqj, jeo.;alu yd Ndú; .fõIKh lrhs'ffcjdKqj, jeo.;alu yd Ndú; .fõIKh lrhs'ffcjdKqj, jeo.;alu yd Ndú; .fõIKh lrhs'ffcjdKqj, jeo.;alu yd Ndú; .fõIKh lrhs'ffcjdKqj, jeo.;alu yd Ndú; .fõIKh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² ldfndayhsâf¾g" fm%daàk" ,smsv yd úgñkaj, jeo.;alu úia;r

lrhs'

² tkaihsu ks¾jpkh lrhs'

² tkaihsuj, W;afma%rl .=Kh úia;r lrhs'

² tkaihsuj, ls%hdj flfrys n,mdk idOl ,ehsia;= .; lrhs'

² l¾udka;j, § fhdod .kakd tkaihsu kï lrhs'

² l¾udka; lafIa;%fha § tkaihsu  Ndú;fha jdis úia;r lrhs'

² úgñkaj, jeo.;alu i|yka lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ldfndayhsâf¾g" fm%daàk" ,smsv yd úgñkaj, jeo.;alu ms<sn| fmr oekqu úuiSu

fyda fjk;a iqÿqiq m%fõYhla ,nd .kak'

² my; f;dr;=re o Wmfhda.S lr.ksñka lKavdhï bosrsm;a lsrSula i|yd isiqka

iQodkï lrkAk'

² ffcj f,dalfha ldfndayhsâf¾gj, my; i|yka jeo.;alffcj f,dalfha ldfndayhsâf¾gj, my; i|yka jeo.;alffcj f,dalfha ldfndayhsâf¾gj, my; i|yka jeo.;alffcj f,dalfha ldfndayhsâf¾gj, my; i|yka jeo.;alffcj f,dalfha ldfndayhsâf¾gj, my; i|yka jeo.;alï ms<sn| isiqkaï ms<sn| isiqkaï ms<sn| isiqkaï ms<sn| isiqkaï ms<sn| isiqka

iu. idlÉPdjla fufyhjkak'iu. idlÉPdjla fufyhjkak'iu. idlÉPdjla fufyhjkak'iu. idlÉPdjla fufyhjkak'iu. idlÉPdjla fufyhjkak'

² Yla;sh iemhSu

² ldfndayhsâf¾g Yla;sh iemhSu fya;=fjka" Yla;sh W;amdokh i|yd fm%daàk

Ndú;ùu je<fla' tfyhska foay mgl f.dvke.Su" w,q;Ajeähd lsÍu yd kv;a;=j

wdoS ld¾h ioyd fm%daàk fhdod .ekSug yels fõ'

² iakdhq mgl hdukhg ldfndyhsâf¾g wjYH fõ' fud<hg Yla;sh imhk

tlu Yla;s m%Njh ldfndayhsâf¾g fõ'

² we;eï ldfndyhsâf¾g" wka;%fha wdydr ÔrKhg WmldÍ jk nelaàßhdj,

j¾Okh W;af;ackh lrhs'

² we;eï ldfndayhsâf¾gj, ;ka;=uh øjH nyq,j wvx.= fõ' tu ;ka;= u,

noaOh j<lajhs' ms<sld" Èhjeähdj" yDo frda. wjodku wvq lrhs'

² fïo mßjD;a;Sh ukd f,i isÿùug ldfndyhsâf¾g meje;Su wjYH fõ'

² úúO ffcj ixiaf,aIK m%;sls%hdj, § fudfkdielrhsv Ndú; fõ'

² jHQyd;aul ix>gl ;ekSug ldfndayhsâf¾g wjYH fõ'

ksoiqka (((((i;a;aj foayfha lhsáka" Ydl foayfha fi,shqf,daia

² Ôúhl=f.a ixfiapkh" úlikh" reêrh leá.eiSu" m%;sYla;slrK moaO;sfha

ls%hdldÍ;ajh wdÈh i|yd lfndyhsâf¾g yd úlrKh jQ ldfndyhsâf¾g

wjYH h'

² fïo TlaislrKh i|yd o ldfndyhsâf¾g wjYH fõ'

² fndfyduhla lvodis" ldâfndaâ" lmq yd ,skka fros ksmojkqfha

fi,shqf,daiaj,sks'

² úksúo fmfkkiq,q ;=kS mg, j¾.hla jk fif,daf*aka njg;a" fros ksmoùug

fhdod .kakd frfhdka keue;s ;ka;= njg;a fi,shqf,dia mßj¾;kh lrkq

,nhs'
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² c,h wjfYdaIKh lrkq ,nk øjH ^Spong& ksmoùug o fi,shqf,daia Ndú;

flf¾'

² ÿï rys; fjä  fnfy;a j¾.hla jk fi,shqf,daia khsfÜ%Ü ̂khsfg%d fi,shqf,daia&

ksmoùug;a" Ñ;%mg yd PdhdrEmlrKh i|yd fhdod .kakd fi,shqf,dhsâ mg,

ksmoùfï mokï øjH f,i;a fi,shqf,daia Ndú; flf¾'

² c,fha ødjH .ï j¾. ksmoùug o fi,shqf,daia Ndú;d flf¾'

² fros ms<s" rEm,djkH øjH" T!IO" ;Ska; wdosh ksmoùug msIaGh Ndú; flf¾'

² ffcj ydhkhg ,lajk ma,diaála" weiqreï øjH" wÉpq wdoS mqk¾ckkSh øjH"

wuqøjH ksmoùfï oS msIaGh Ndú; flf¾'

² frfhdka jeks lD;s%u fl|s j¾. ksIamdokh i|yd o lfndayhsâf¾g fhdod

.efka'  kso-     fi,shqf,daia (Cellulose)

² úfYaIfhka  fif,daf*aka jeks ;=kS wdrlaIl m;% (Sheets) ksIamdokh i|yd o

fhdod .efka'

² wdf;%dfmdavdjka yd È,Srj, jHQyd;aul øjHhla f,i mj;shs'

kso# - lhsàka

² ;=jd, iqjùfuka miqj iajhxlS%h j úfhdackh jk oeä yd kuH Y,Hl¾u

kQ,a ksIamdokh i|yd fhdod .efka' kso - lhsàka

² Ôù f,dalfha fm%daàkj, my;  ±lafjk jeo.;alï ms<sn| isiqka iu. idlÉPdjla

fufyhjkak'

² jHQyd;aul

² Ydl yd i;a;aj ffi,j, ma,diaudfõ wvx.= fõ'

² wiaÓ" lKavrd" ldáf,ac jeks iïnkaOl mglj, fld,ecka fm%daàk

wvx.= fõ'

² iu" msydgq" wx" flia" ksh wdÈfhys flráka fm%daàk wvx.= fõ'

² mßjykh

² reêrfhka O
2
, CO

2
 mßjykh - ysfud.af,dìka

² udxY fmaYsj, O
2
, CO

2
  mßjykh - ufhd.af,dîka

² bf,lafg%dak mßjykh - ihsfgdfl%daï

² tkaihsu

² W;afm%arl .=K ms<sn| j isiqka iu. idlÉPd lrkak'

W;afm%arKh isÿjk ,laIHh md,kh lsÍu u.ska Ôù foayj, ridhksl m%;sls%hd

hdukh flf¾'  Ôùka ;=< fndfyda W;afma%rK isÿ lrk idOl tkaihsu kï

fõ'

² tkaihsu tajdgu wfõKsl ;s%udk jHQyfhka hq;a f.da,dldr fm%daàk fõ'

² tkaihsu" ffi,j, isÿjk ish¨ ld¾hhka 5 - 40 0C WIaK;aj mrdifha oS

W;afm%arKhlrhs'

² ridhk m%;sls%hd isÿ ùug wjYH ils%hk Yla;sh wvq lsÍu u.ska m%;sls%hdj

W;afma%rKh lrk nj m%ia;drh weiqßka meyeÈ,s lrkak'

² tkaihsuj, l%shdldß;ajh flfrys WIaK;ajh" tkaihsu yd Wmia:r idkaøKh;a

udOHfha pH w.h;a n,mdk nj isiqka iu`. idlÉPd lrkak'
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² foay wNHka;r mßirfha iuiaÓ;sh mj;ajd .ekSu

² reêrfha wdi%e;s idkaøKh mj;ajd .ekSu - iSrï we,aìhqñka

² reêrfha .aÆfldaia uÜgu mj;ajd .ekSu - bkaishq,ska

² wdrlaIdjwdrlaIdjwdrlaIdjwdrlaIdjwdrlaIdj

² m%;ssÔjl f,i mj;sñka  úIîc YÍrh ;=<g we;=`Mùu j<lajhs'

bñhqfkda .af,daìhq,ska

² reêrh leá .eiSug i,iajd ;=jd,j,ska È.ska È.g u reêrh .e,Su j<lajd,hs'

f;%dïìka

² p,khp,khp,khp,khp,kh

udxYfmaYsj, ixfldapkh - welaáka" ufhdaiska

² OQ,lOQ,lOQ,lOQ,lOQ,l (Toxins)

úI we;s lrhs' - i¾m úI

² ixÑ;ixÑ;ixÑ;ixÑ;ixÑ;

lsß - flaiska

ì;a;r - we,aìhqñka

² Ôú f,dalfha ,smsvj,Ôú f,dalfha ,smsvj,Ôú f,dalfha ,smsvj,Ôú f,dalfha ,smsvj,Ôú f,dalfha ,smsvj,     jeo.;aljeo.;aljeo.;aljeo.;aljeo.;alï ms<sn| ï ms<sn| ï ms<sn| ï ms<sn| ï ms<sn| my;  my;  my;  my;  my;  oelafjk oelafjk oelafjk oelafjk oelafjk lreKq biau;=lreKq biau;=lreKq biau;=lreKq biau;=lreKq biau;=

jk fiajk fiajk fiajk fiajk fiaisiqka iu. idlisiqka iu. idlisiqka iu. idlisiqka iu. idlisiqka iu. idlÉPdjla fufyhjkak'ÉPdjla fufyhjkak'ÉPdjla fufyhjkak'ÉPdjla fufyhjkak'ÉPdjla fufyhjkak'

² fïo yd f;,a

Ydl yd i;a;aj foayj, Yla;sh .nvd lrk wKq

² bábábábábá

² Ydl WÉp¾ufha c,hg wmdr.uH mg,h$ ia;rh

²  i;a;aj foayj," iu" frdau yd msydgq wdÈfhys wvx.= c,hg wmdr.uH ia;rh

² fmdiafmdiafmdiafmdiafmdiafmd,smsvfmd,smsvfmd,smsvfmd,smsvfmd,smsv

² ffi, mg,fha ;ekqï tallhhs'

² iafgfrdhsviafgfrdhsviafgfrdhsviafgfrdhsviafgfrdhsv

² ms; wï,h ( Wod( flda,sla wï,h (Cholic Acid)

² ,smsv Ô¾Kfha § ,smsv Èh l< yels Biag%cka" fm%dafciagfrdaka"  fgiafgdiagfrdaka

wdoS ,sx.sl fyda¾fudak ñksidf.a oaú;Sh ,sx.sl ,laIKj,g fya;= fõ'

² we,aviafgfrdaka" fldaáfldaiafgfrdaka" fldaáfidaka" jDlal ndyslfha

fydafudak wNHka;r iuia;sÓh mj;ajd .kshs'

m%;sl% shd lKavdxlhm%;sl% shd lKavdxlhm%;sl% shd lKavdxlhm%;sl% shd lKavdxlhm%;sl% shd lKavdxlh
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² g¾msk Terpenes

² fukaf;da,a" lmqre - Ydlj, i.kaO øjH

² .snr,ska - Ydl j¾Ol øjH

² *hsfgda  -  laf,dafrdms,a" úgñka A " E" K  (vit A, E, K) wdÈfhys ix>gl

² leráfkdhsv - m%Ndixiaf,aIK  j¾Klh

² f,dj mqrdu f;,a yd fïo wdydr f,i yd ld¾ñl fhojqï f,i Ndú; flf¾'

ng¾" ud.ßka" msiqï f;,a" i;a;aj wdydr" fïo wï," inka" ffcj ãi,a" ;Ska;"

,sysis øjH wdosh f;,a yd fïo Ndú; flfrk ksIamdok i|yd ksoiqka h'

² Ôú f,dalfha úgñkaj, jeo.;alï ms<sn| my;  ±lafjk lreKq biau;= jk fia

isiqka iu. idlÉPdjla fufyhjkak

úgñka m%fhdack

úgñka  A  � idudkH wmsÉPoj, jHQyh yd j¾Okh md,kh lrhs'

 � frdafvdmaiska (Rdodopsin) kï oDIaá j¾Klh ;ekSug wjYH

frák,a (retinal) ksIamdokhg wjYH fõ'

úgñka  D  � le,aishï wjfYdaIKh md,kh lrhs'

 � o;a" wiaÓ ;ekSug jeo.;a fõ'

 � fmdiamria wjfYdaIKhg WmldÍ fõ'

úgñka  K  � wlaudfõ fm%daf;%dïìka ixYaf,aIKhg wjYH fõ'

tfyhska reêrh leá .eiSfï oS odhl fõ'

úgñka  B
1
 � Yajikfha §

 ^;hñka &     � fl%ìia pl%fha § ldfndlaihs,ayrKfha § iy tkaihsuhla

f,i odhl fõ'

úgñka  B
2

� bf,lafg%dak mßjykfha È fhdod .kakd *af,afjda

^rhsfnd*af,aúka& fm%daàkj, fm%daàkaa ldKavfha fldgila ilia lsÍu

úgñka  B
6

� weuhsfkda wï, yd fïo wï, mßjD;a;sfha oS iy Wmia;r

tkaihsu ^msßfvdlaiska& njg m;a flf¾'

úgñka  B- 12 � r;= reêrdKq ks¾udKh

� kHIaál fm%daàk ixiaf,aIKh

úgñka  C � fld,ecka ;ka;= ixiaf,aIKhg wjYH fõ'

� ksfrda.Su;a iula i|yd wjYH h'

² l¾udka;j, § tkaihsu Ndú;h ms<sn| isiqka iu. idlÉPdjla fufyhjkak'

² we;eï l¾udka; ls%hdj,s" idudkH WIaK;ajfha È yd mSvkfha § isÿ lsÍu i|yd

tkaihsu WmldÍ jk w;r tu.ska tu ls%hdj,s i|yd wjYH jk Yla;s m%udKh yd

ñ, wêl WmlrK Ndú;  lsÍfï wjYH;dj o wvq lrhs'

² úúO tkaihsu j¾.

² fmd,sielrhsv ì| fy,hs - c, úÉfþok tkaihsu

² fm%daàk ì| fy,hs - fm%daáfhaia

² kshqlaf,hsla wï, ixiaf,aIKh - fmd,suf¾ia

² iSks yd fm%daàk fmdiafmdrSlrKh lsÍu ( lhsfkaia

² tkaihsuj, my; i|yka m%fhdack ms<sn| j isiqka oekqj;a lrkak'
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1' fm%daáfhaia (Protease) - <ore wdydr ksIamdokfha È fm%daàkj, fmr
Ô¾Kh  i|yd fhdod .efka'

2' ,hsfmaia (Lipase) - me,a,ïj, wvx.= øjH l=vd yd c,fha ødjH
njg ì|fy,Su i|yd Ôj fiaÿïldrlj,
(detergents) fm%daáfhaia iuÕ uqiq lr fhdod
.efka'

3' fi,shqf,aia - frÈms<s uDÿlrKh i|yd fhdod .efka'
(Softening of fabrics)

4' ldfndyhsfâ%ia (Carbohydrase) - idfmalaI jYfhka ñ, wvq øjHhla jk msIaGh
(Starch) ñ, jeä iSks meKs   (Sugar Syrup)
njg m;a lsÍug fhdod .efka'
Wod ( lS%vlhskaf.a mdkfha ix>glhla

5'  whsfiduf¾ia (Isomerase) - .aÆfldaia" meKs" *%lafgdaia meKs njg m;a
lsÍug fhdod .efka' idfmalaI jYfhka
.a¨fldiaj,g jvd iqlafrdiaj, meKs rih
jeä h'  tfyhska  ;rndrelu wvq lssÍfï
wdydrj, (Slimming foods) l=vd m%udKj,ska
wvx.= lsrSug fuh fhdod.; yels h'

6' fmlaáfkaia  (Pectinase) - <ore wdydrj, m,;=re yd t<j¿ Nd.sl j
Ô¾Kh lsÍu i|yd fhdod .efka'

- m,;=re yd t<j¿ hqI ksiaidrKh lsÍug

fhdod .efka'

² l¾udka;j,  § tkaihsu fhdod .ekSfuka my; i|yka jdis w;ajk nj isiqkag

wjOdrKh lrkak'

² tkaihsuj, ls%hdldÍ;ajh tajdg wkkHj mej;Su'  tfyhska wkjYH w;=re M,

ksmojkafka ke;'

² tkaihsu ffcùh f,i ì| jefÜ'  tfyhska mßir ¥IKh isÿùu wju fõ'

² tkaihsu idudkH ;;a;aj, § tkï" wvq WIaK;ajfha § yd WodiSk  pH j, §

yd idudkH jdhqf.da,Sh mSvkfha § ls%hd lrhs' tfyhska Yla;sh b;sß fõ'

² tkaihsu"  m%;sl%shd i|yd kej; kej; fhdod .; yels h' tfyhska

idfmalaI jYfhka tkaihsu l=vd m%udKhla fhdod .ksñka úYd, ksIamdok

m%udKhla issÿ l< yelshs'

uQ,sl joka$ixl,am (Key Words)(

² ffcj l%shdj,s - Biological processes

² tkaihsu - Enzyme

² W;afm%arl - Catalyst

² ffcj ixiaf,aIK - Bio synthesis

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² ldfndayhsâf¾g" fm%daàk" ,smsv yd úgñkaj, jeo.;alu

² tkaihsu ks¾jpkh'

² tkaihsuj, ,laIK" úfYaIfhka W;afma%rl f,i ls%hd lsÍu

² tkaihsuj, ls%hdj flfrys n,mdk idOl ,ehsia;= .; lsrSu
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ksmqK;dj 3ksmqK;dj 3ksmqK;dj 3ksmqK;dj 3ksmqK;dj 3 ( j¾.M,h yd mrsudj ms<sn| úu¾Ykh lrñka iSñ; bvlvla m%Yia;
uÜgñka Ndú; lrhs'

ksmqK;d uÜgu 3'1 ( cHdñ;sl yev;,j, iy >K jia;=j, mDIaG j¾.M,h úu¾Ykh
lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² cHdñ;sl yev;,j, mDIaG j¾.M, fidhhs'

² >k jia;=j, mDIaG j¾.M, fidhhs'

² ixhqla; >k jia;=j, mDIaG j¾.M, fidhhs'

² ixhqla; >k jia;=j, mDIaG j¾.M, wdY%s; .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² 6 - 11 fY%aKsj, § W.;a cHdñ;sl yev;, iy tajdfha j¾.M,hka fidhk wdldrh

ms<sn| isysm;a lrñka mdvug m%fõY jkak'

² udk § we;s  úg iup;=ri%hl" RcqfldaKdi%hl" ;%sfldaKhl" j¾.M,h fidhk

wdldrh úia;r lsÍug isiqkag wjia:dj ,nd fokak' isiq m%;spdr wkqj" ta tla tla

rEmh l`M,E,af,a we| ùÔh ixfla; u.ska udk ,l=Kq lr tajdfha j¾.M, i|yd

iQ;% ,shd olajkak'

² ta weiqßka iudka;rdi%hl" ;%emSishul j¾.M,h fiùug Ndú; lrk iQ;% f.dvke.Su

i|yd isiqka fhduqlrkaak'

² wrh § we;s úg jD;a;hl j¾.M,h fidhk iQ;%h isiqkaf.ka ,nd .kak'

² by;  idlÉPd l< cHdñ;sl yev;, folla fyda lsysmhl fyda ixhqla; ;,

rEmj, j¾.M,h fiùug isiqka fhduq lrkak'

² isiqka wod< wNHdihkays ksr; lrjkak'

² >klh" >kldNh" is,skavrh" m%siauh" msróvh iy f.da,h hk >k jia;=j,

wdlD;s imhd .kak'

^wdlD;s iE§u n,dfmdfrd;a;= fkdfõ' wdlD;s f,i .; yels WmlrK imhd

.kak'&

² ta tla tla wdlD;sh f.k ta tla tla >k jia;=jg we;s mDIaG .Kk;a" tu

mDIaGj, cHdñ;sl yev;,;a isiqka iu`. idlÉPdfjka u;= lr .kak'

² ta wkqj ta tla tla >k jia;=fõ mDIaG j¾.M,h .Kkh lrk wdldrh myod

fokak'

² is,skavrhl mDIaG j¾.M,h .Kkh lsÍfï § tys we;s mDIaG fldgia 3" jD;a; 2la

yd jl% mDIaG fldgilska iukaú; nj fmkajd fokak'

jl% mDIaG fldgi È. yeßh úg th RcqfldaKdi%dldr yevhla .kakd nj;a tys

È. m;=f,a jD;a;fha mßêhg iudk nj;a" m<, is,skavrfha Wig iudk nj;a

fmkajd §fuka tys j¾.M,h  f,i ,nd .kak' ^fuys jD;a;fha wrh"

is,skavrfha Wi&

ta wkqj uq`M mDIaG j¾.M,h  nj fmkajd fokak'

ieuka áka tll fyda fjk;a f,an,h w,jd we;s áka tll f,an,h .,jd

fmkaùfuka jl% mDIaG fldgi RcqfldaKdi%hla nj fmkajd Èh yels h'
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² úúO udk iys; >k jia;=j, mDIaG j¾.M, fiùug isiqka fhduq lrkak' ̂ ixhqla;

>k jia;= o we;=<;a&

uQ,sl joka$ixl,am (Key Words)(

² cHdñ;sl yev;,-  Geometric shapes

² ixhqla; >k jia;=-  Combined solids

.=Kd;aul fhojqï (

² >klh" >kldNh" msróvh" m%siauh" is,skavrfha wdlD;s

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka lreKq Wmfhda.S lr .kak

² cHdñ;sl yev;,j, mDIAG j¾.M, fiùu'

² ixhqla; ;, rEm cHdñ;sl yev;,j,g fjka lsÍfuka tajdfha j¾.M, .Kkh

lsrSu'

² >k jia;=j, mDIaG fldgiaj, cHdñ;sl yev;, y÷kd .ekSu'

² >k jia;=j, mDIAG j¾.M, fiùu'
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ksmqK;d uÜgu 3'2 ( >k jia;=j, mßudj wkdjrKh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² fok ,o >k jia;=j, mßudj fidhhs'

² ixhqla; >k jia;=jl mßudj fidhhs'

² ixhqla; >k jia;=j, mßudj wdY%s; .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² mßudj ms<sn| woyi yd tys úúO Ndú; ms<sn| j idlÉPdjla fufyhjñka

mdvug msúfikak'

² >k jia;=j, mßudj .Kkh lsÍu i|yd fhdod .kakd iQ;% bÈßm;a fldg tys

ir, Ndú;hla wdo¾Ykh lrkak'

² is,skavrh" >klh" >kldNh" fla;=j" f.da,h" msróvh yevh .kakd >k jia;=ka

isiqka  fj; ,nd § tajdfha mßudj .Kkh lsÍu i|yd ,nd .; hq;= ñkqï fudkjd

oehs isiqkaf.ka úuikak'

² tu ñkqï ,nd .kakd l%u l=ula oehs úuikak'

² tu ,nd.;a ñkqï weiqßka wod< >k jia;=j, mßudj .Kkh lsÍu i|yd isiqka

fufyhjkak'

² m%siauhl mßudj .Kkh lrk wkaou idlÉPd lrkak'

² ñkqï § we;s m%siau lsysmhl mßudj .Kkh lsÍu i|yd isiqka fufyhjkak'

² mßudj wdY%s; .eg¨ lsysmhl úi÷ï ,nd .kakd wdldrh kso¾Ykh lrkak'

² mßudj wdY%s; .eg¨ úi£ug isiqka fufyhjkak'

² ixhqla; >k jia;= Ndú;hg fhdÞ.kakd úúO wjia:d idlÉPd lrkak'

² ta ta wjia:d i|yd mßudj .Kkh lrk wkaou idlÉPd lrkak'

² tu wjia:d w;=ßka lsysmhl mßudj .Kkh lsrSu i|yd isiqka fufyhjkak'

^ñkqï Wml,amkh l< yels h'&

² ixhqla; >k jia;=j, mßudj wdY%s; .eg¨ úi£ug isiqka fufyhjkak'

uQ,sl joka$ixl,am (Key Words)(

² ixhqla; >k jia;=jl mrsudj - Volume of the solid object

.=Kd;aul fhojqï(

² is,skavrh" >klh" >kldNh" f.da,h" msróvh" m%siauh" fla;=j hk >k jia;=j,

wdlD;Ska " È. uekSu i|yd jQ WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² >k jia;=j, mßudj .Kkh lsrSu'

² ixhqla; >k jia;=j, mßudj .Kkh lsrSu'

² >k jia;=j, mßudj wdY%s; .eg¨ úi|Su'
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ksmqK;dj 4 ( mhs;.ria iïnkaO;dj Ndú;fhka myiqfjka .eg¨ úi|hs'

ksmqK;d uÜgu 4'1 ( RcqfldaKS ;%sfldaKhl mdo w;r iïnkaO;dj úuid n,hs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² mhs;.ria iïnkaO;dj Ndú;fhka ;%sfldaKhl mdoj, È.

.Kkh lrhs'

² .eg¨ úi£u i|yd mhs;.ria iïnkaO;dj Ndú; lrhs'

² mhs;.ria iïnkaO;dfõ úf,dauh m%ldY lrhs'

² .eg¨ úi£u i|yd mhs;.ria iïnkaO;dfõ úf,dauh Ndú;

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² RcqfldaKsl ;%sfldaK yd RcqfldaKsl fkdjk ;%sfldaK ms<sn| j idlÉPdjla

fufyhjñka mdvug msúfikak'

² RcqfldaKsl ;%sfldaKhla yd iene¢ zl¾Khl¾Khl¾Khl¾Khl¾KhZ znoaO mdohnoaO mdohnoaO mdohnoaO mdohnoaO mdohZ yd ziïuqL mdohiïuqL mdohiïuqL mdohiïuqL mdohiïuqL mdohZ hk

moj, f;areu ;yjqre jk mßÈ ;j ÿrg;a idlÉPdj fufyhjkak'

² mhs;.ria iïnkaO;dfõ úúO ksrEmK idlÉPd lrkak'

rEmslh (rEmslh (rEmslh (rEmslh (rEmslh (

²  jdÑlj (  jdÑlj (  jdÑlj (  jdÑlj (  jdÑlj (

RcqfldaKsl ;%sfldaKhl l¾Kh u; we¢ iup;=ri%fha j¾.M,h b;sß mdo

fol u; we¢ iup;=ri%j, j¾.M,hkaf.a ftlHhg iudk fõ'

ixfla;d;aulj ( ixfla;d;aulj ( ixfla;d;aulj ( ixfla;d;aulj ( ixfla;d;aulj (    

² ixLHd;aul WodyrK iys; j ir, .eg¨ úi£u i|yd wjia:d iïmdokh lrkak'

² ^3" 4" 5&" ^5" 12" 13& jeks mhs;.ria ;%sl ms<sn| j isiq wjOdkh fhduq lrkak'

² mhs;.ria ;%sl flaj,j .fõIKh i|yd isiqka fufyhjkak'

² mhs;.ria iïnkaO;dfõ úf,dauh f,i

—;%sfldaKhl mdoj, È. mhs;.ria ;%slhla ,nd fohs kï tu ;%sfldaKh RcqfldaKsl

;%sfldaKhla fõ˜ meyeÈ,s lrkak'

C = A + B

mdo u; we¢ iup;=ri%j, j¾.M,
A, B yd C u.ska oelafõ'

A

B

C
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² mhs;.ria iïnkaO;dfõ úf,dauh wdY%s; .eg¨ úi£u i|yd wjia:d iïmdokh

lrkak'

² mhs;.ria iïnkaO;dj yd tys úf,dauh m%fhdackj;a jk wkaou wOHhkh lsÍu

i|yd lKavdhï l%shdldrlula ixúOdkh lrkak'

² tla tla lKavdhug my; tla tla ld¾hh mjrkak'

² isiqka ;udg wod< ñkqï ,nd .kakd wdldrh;a tu ñkqï iys; j wod< yev

ks¾udKh lrk wdldrh;a mÍlaId lrkak'

A lKavdhu ( RcqfldaKdi%dldr yevh .kak ñßia md;a;shla ieliSu

B lKavdhu ( fjd,sfnda,a$oe,amkaÿ msáhla ilia lsÍu

C lKavdhu ( mdi,a ì;a;shla isrig we;aoehs mÍlaId lsÍu

D lKavdhu ( me;a;l È. 1m  jQ iup;=ri%hla iu;,d fmdf<dfõ ks¾udKh lsÍu

ie hq (ie hq (ie hq (ie hq (ie hq ( fuys § ta ta lKavdhu ;ukag mjrk ,o ld¾hh lrkafka flfia oehs

meyeÈ,s lsÍu wfmalaId flf¾' fï i|yd mshjr wkq.ukhla oelafjk jd¾;djla

bÈßm;a lsÍu m%udKj;a fõ' bÈßm;a lsÍulska wk;=rej m%;sfmdaIKhla ,nd §ug

lghq;= lsÍu jeo.;a fõ'

² m%Odk úl¾Khla oelafjk ùÿre >klhla$>kldNhla ̂ ùÿre fmÜáhla& mka;shg

wdo¾Ykh lrkak' tu úl¾Kfha È. .Kkh lssÍu i|yd l%uhla idlÉPd lrkak'

² fok ,o È." m<, yd Wila iys; >klhl úl¾Kh .Kkh lsÍug isiqka

fufyhjkak'

² fok ,o È.la iys; úl¾Khla we;s fmÜáhl È." m<, yd Wi i|yd ñkqï

fhdackd lsÍug isiqka fufyhjkak'

² mhs;.ria iïnkaOh yd tys úf,dauh Ndú;hg ;=vq fok .eg¨ úi£ug wjia:d

iïmdokh lrkak'

uQ,sl joka$ixl,am (Key Words)(

² mhs;.ria iïnkaO;dj - Pythagoras relationship

.=Kd;aul fhojqï (

² È. uksk ñkqï WmlrK" uÜgï ,E,a," úys;p;=ri%h" úl¾Khla oelafjk úÿre

fmÜáhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² mhs;.ria iïnkaOh yd tys úf,dauh'

² mhs;.ria iïnkaOh Ndú; jk wjia:d'

² .eg¨ úi£u i|yd mhs;.ria iïnkaOh yd tys úf,dauh Ndú; lsrSu
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ksmqK;dj  5 ( ñkqï wjYH;d i|yd wod< Ys,amSh l%u fhdod .kshs'

ksmqK;d uÜgu 5'1 ( fhda.H WmlrK Ndú;fhka l=vd ñkqï ,nd .kshs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² ñkqï WmlrKj, l=vd u ñkqu fidhd .kshs'
² WmlrKhlska ñkqï ,nd .ekSfï oS kshñ; l%shd ud¾. wkq.ukh

lrhs'
² WmlrKfha uQ,dxl jro fidhd ñkqu ksje/os lr .kshs'
² Nd.sl fodaIh hkak y÷kd .ksñka l=vd ñkqula jvd;a

ksjerÈ j .ekSfï wjYH;dj fmkajd fohs'
² m%;sY; fodaIh .Kkh lrhs'

² ñkqug wkqj WÑ; ñkqï WmlrKh Ndú;h w.h lrhs'

mdvï ie,iqu i|yd Wmfoia (

² m%dfhda.sl j ,nd .; hq;= ñkqï mrdi ms<sn| idlÉPdjla fufyhjñka mdvug

msúfikak'

² l=vd os.la jvd;a ksje/os j uekSfï wjYH;dj u;= lr fokak'

² l=vd os. m%udK uekSfï jeo.;a Ys,amSh l%u f,i

² jZkshr uQ,O¾uh

² uhsfl%da ógr uQ,O¾uh jeo.;a jk nj fmkajd fokak'

² jZksh¾ WmlrKhl l=vd u ñkqu i|yd we;s iïnkaO;dj bosßm;a lrkak'

² jZkshr wegjqu ^úoHd.drfha we;s& Ndú; lr l=vd u ñkqu iy uQ,dxl jro

meyeos,s lr fokak'

² jZkshr le,smrhl kï l< rEmigykla weiqßka tla tla fldgfia ld¾hh

y÷kd  .ekSug isiqka fhduq lrkak'

² isiqkag jZkshr le,smr Ndú;fhka my; ñkqï ,nd .ekSug wjia:dj ,nd

fokak

² hlv máhl m<,

² hlv l+rl úIalïNh

² fnda, fnhdßul we;=<; úIalïNh

² ldishl uOHkH úIalïNh

² jZkshr uQ,O¾uh wvx.= fjk;a WmlrK w;=ßka p, wKaùlaIfhys jeo.;alu

biau;= lrkak'

² p, wKaùlaIfha kï l< rEmigykla weiqßka tys isria yd ;sria jZkshr

mßudK ñkqï ,nd .ekSu úia;r lrkak'

² lKavdhïj,g WmlrK ,nd oS p, wKaùlaIh Ndú;fhka ùÿre k,hl yd

rn¾ k,hl yrialv wNHka;r yd ndysr úIalïNh fiùug fhduq lrkak'

² uhsfl%da ógr WmlrKhl l=vd u ñkqu i|yd we;s iïnkaO;dj bosßm;a lrkak'

² uhsfl%da ógr bial=remamq wdudkhl kï l< rEmigykla weiqßka tys tla tla

fldgfia ld¾hh y÷kajd fokak'

² WmlrKfha uQ,dxl jro iy l=vd u ñkqu fiùug isiqka fhduq lrkak'

² l=vd u ñkqu .Kkh lsÍï wdY%s; ir, .eg¨ úi|Su i|yd isiqka fhduq lrkak'
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² lKavdhïj,g uhsfl%da ógr bial=remamq wdudk ,nd oS my; i|yka ñkqï ,nd

.ekSug isiqkag iydh jkak'

² ;=kS f,day ;yvqjl >klu

² lïìhl úIalïNh

² ldishl uOHkH >klu

² rn¾ máhl >klu jeks ñkqï i|yd fuu WmlrKh kqiqÿiq nj fmkajd

fokak'

² Nd.sl fodaIh y÷kajd fokak'

² m%;sY; fodaIh wju lr .ekSug .e<fmk ñkqï WmlrK f;dard .ekSfï

wjYH;dj fmkajd fokak'

² f;o~q ;=,dfõ kï l< rEmigykla Wmfhda.S lr f.k tla tla fldgfia ld¾h

úia;r lr fokak'

² ñkqula ,nd .ekSu i|yd WmlrKh ilia lr .kakd wdldrh wdo¾Ykh

lrkak'

² lKavdhï fj; f;o~q ;=,d ,nd oS my; i|yka ñkqï ,nd .ekSug fhduq

lrkak'

² fnda,aÜ weKhl ialkaOh

² lïì o`.rhl ialkaOh

² bf,lafg%dksl ;=,dj Ndú;fhka l=vd ialkaO uek fmkajkak'

² úrdu Trf,daiqjla Ndú;fhka flá ld, mrdihla uek .kakd wdldrh fmkajd

fokak'

² fifuka p,kh jk fg%d,shl 2 m  muK ÿßka msysá i,l=Kq folla w;r p,s;

ld,h ,nd .ekSug isiqkag wjia:dj ,nd fokak'

uQ,sl joka$ixl,am (Key Words)(

² ñkqï WmlrKj, l=vdu ñkqu -Least count of measuring instrument

² uQ,dxl jro - Zero error

² m%;sY; fodaIh - Percentage error

.=Kd;aul fhojqï (

² jZkshr wegjqu" jZkshr le,smrh" i¾mK le,smr

² uhsfl%dógr bial=remamq wdudk

² p, wKaúlaI

² f;|~q ;=,d" bf,lafg%dksl ;=,dj

² hlv l+re" f,day ;yvq" fnda,aÜ weK" lïì lene,s" ldis

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² ñkqï WmlrKj, m%Odk fldgia'

² tla tla fldgfia ld¾hh'

² oS we;s WmlrKhl l=vd u ñkqu iy uQ,dxl jro fiùu'

² úúO wjia:dj, § WÑ; WmlrK f;dard .ksñka ksj/È j uekSu$ñkqï ,nd

.ekSu'

² m%;sY; fodaIh .Kkh lsrSu'
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ksmqK;dj 6 ( ;dm ridhkh yd iïnkaO uQ,sl ixl,am .fõIKh lrhs'

ksmqK;d uÜgu  6'1 ( fN!;sl úm¾hdi yd ine¢ ;dm úm¾hdi wOHhkh lsÍu i|yd

;dm ridhkfha uQ,sl ixl,am Ndú; lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² ;dmh" ld¾hh" Yla;sh" moaO;sh" udhsu yd jgmsgdj hk mo w¾:

olajhs'

² udhsu yryd mod¾: yd Yla;s yqjudre jk moaO;shla újD;

moaO;shla f,i y÷kajhs'

² udhsu yryd Yla;sh muKla yqjudre jk moaO;shla ixjD;

moaO;shla f,i y÷kajhs'

² udhsu yryd mod¾:h yd Yla;sh yqjudre fkdjk moaO;shla

tal,s; moaO;shla f,i y÷kajhs'

² moaO;sfha yd jgmsgdfõ tl;=j úYajh jYfhka ms<s.kshs'

² ú,Sk ùu" ñoSu" W!¾èjmd;kh" m%;sW!¾èjmd;kh" jdIamSlrKh"

ix>kSNjkh hk fN!;sl úm¾hdi w¾: olajhs'

² wjia:d úm¾hdi ms<sn| wKql uÜgfï ú.%yhl fhfohs'

mdvï ie,iqu i|yd Wmfoia (

² ;dm ridhkh ms<sn| uQ,sl ixl,am ye|skaùu i|yd iqÿiq m%fõYhla ,nd .kak

² w¾: oelaùï yd WodyrK imhñka ;dmh" ld¾hh yd Yla;sh hk mo meyeÈ,s

lrkak'

;dmh    ( WIaK;aj fjkila fya;=fjka yg .kakd Yla;s m%jdyh

ld¾hh   ( hï ÈYdjla Tiafia jia;=jla p,kh lrjkq msKsi fjk;a

jia;=jlska Yla;s ixl%uKh

Yla;sh   ( n,hla fh§u u.ska jia;=jla p,kh lsÍu jeks ld¾hhla

lsÍug we;s Odß;dj fyda n,h

² WÑ; WodyrK f.kyer olajñka moaO;sh" jgmsgdj yd udhsu hkak y÷kajd

fokak'

moaO;sh  ( úYajfhka wOHhkh i|yd f;dard.kq ,nk fldgi

jgmsgdj ( wOHhkh i|yd f;dard.;a fldgi yer úYajfha fiiq ish,a,

udhsu    ( moaO;sh yd jgmsgdj fjka flfrk mDIaGh

² ld¾hh" Yla;sh yd mod¾:h weiqßka ixjD;" újD; yd tal,s; moaO;s úia;r

lrkak'

² ú,Sk ùu" ñ§u" W!¾Ojmd;kh" m%;sW!¾Ojmd;kh ̂ deposition&" jdIamSlrKh yd

ix>kSNjkh hk mo meyeÈ,s lrkak'

² ú,Sk ùu fyj;a øùlrKh hkq øjHhl >k wjia:dfõ isg øj wjia:djg

m;aùug wod< l,dm ixl%uKh wdY%s; fN!;sl l%shdj,shhs'

² ñ§u fyj;a >kSNjkh hkq øjhl WIaK;ajh tys ysudxlhg jvd wvq jQ úg øj

wjia:dfõ isg >k wjia:djg m;aùug wod< l,dm ixl%uKh wdY%s; fN!;sl

l%shdj,shhs'
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² >khla øj l,dmhg m;a fkdù jdhq wjia:djg m;a ùu W!¾Ojmd;khhs'

² W!¾Ojmd;k l%shdj,shg úreoaO l%shdj,sh m%;sW!¾Ojmd;kh hs" tkï jdhq

wjia:dfõ isg >k wjia:djg ixl%uKh ùuhs'

² øj wjia:dfõ isg jdhq wjia:djg l,dm ixl%uKh ùu jdIamSlrKhhs'

² ix>kSNjkh hkq mod¾:fha fN!;sl wjia:dj jdhq l,dmfha isg øj l,dmhg

m;a ùuhs'  th jdIamSlrKfha m%;súreoaO l%shdj,shhs'

² by; i|yka fN!;sl úm¾hdi yd iïnkaO wKql uÜgfï ú.%yhl fhfokak'

uQ,sl joka$ixl,am (Key Words)(

² >kSNjkh -  Freezing

² ix>kSNjkh - Condensation

² jdIamSlrKh - Vapourization

² W!¾Ojmd;kh -  Sublimation

² m%;sW!¾Ojmd;kh -  Deposition

.=Kd;aul fhojqï (

² m%ia;dr lvÞis

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak'

² ixjD;" újD; yd tal,s; moaO;s y÷kd .ekSu

² fN!;sl úm¾hdi i|yd WodyrK oelaùu

² fN!;sl úm¾hdi ms<sn|j wKql uÜgfï ú.%yhl fhoSu

² ;dm ridhkfha uQ,sl ixl,am ld¾ñl l%shdj,sj, § fhfok wjia:d i|yd ksoiqka

oelaùu
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ksmqK;d uÜgu  6'2 ( m%;sl%shd ;dmh mÍlaIKd;aul j ks¾Kh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² m%;sl%shd ;dmh hkq l=ulaoehs úia;r lrhs'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd WodyrK weiqßka meyeÈ,s

lrhs'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd wdo¾Ykh lrhs'

² wï,-Niau m%;sl%shd wdY%s; m%;sl%shd ;dmh mÍlaIK weiqßka .Kkh

lrhs'

² m%;sl%shd wdY%s; ;dm úm¾hdi .Kkh lsÍfï § isÿ l< Wml,amk

m%ldY lrhs'

² m%;sl%shdjla wdY%s; ;dm úm¾hdih Yla;s rEmigyklska ksrEmKh

lrhs'

² m%;sl%shd ;dmfha Ndú; WodyrK weiqßka úia;r lrhs'

² m%;sl%shd ;dmh ms<sn| yeoEÍï ffoksl Ôú;fha § yd jev f,dalfha

§ m%fhdackj;a jk nj ms<s.kshs'

mdvï ie,iqu i|yd Wmfoia (

² my; oelafjk ;dmodhl yd ;dmdjfYdaIl m%;sl%shd lsysmhla wdo¾Ykh lrñka

mdvug msúfikak'

ksoiqka( ² NaOH(aq) + HCl(aq)

² CuSO
4
(aq) + Zn(s)

² N H
4
Cl fyda hQßhd fyda .aÆfldaia fyda c,fha Èh lsÍu

² fílska mjqv¾ + isÜßla weisâ

² ridhksl m%;sl%shd wdY%s;j ;dm úm¾hdih isÿjk nj;a mrsirhg ;dmh uqodyerSu

fyda wjfYdaIKh wkqj m%;sl%shd ñY%Kfha WIaK;ajh fjkia jk nj;a meyeos,s

lrkak'

² ;dmodhl yd ;dmwjfYdaIl m%;sl%shd y÷kajd fokak'

² ridhksl úm¾hdihl § mßirhg ;dmh uqod yßkq ,nkafka kï th ;dmodhl

^Exothermic& m%;sl%shdjla f,i ye¢ka fõ'

² ridhksl úm¾hdihl § mßirfhka ;dmh wjfYdaIKh lrkq ,nkafka kï

th ;dmdjfYdaIl ̂ Endothermic& m%;sl%shdjla f,i ye¢ka fõ'

² m%;sl%shd ;dmh hkq l=ulaoehs úia;r lrkak'

² wï,-Niau m%;sl%shdjl m%;sl%shd ;dmh mÍlaIKd;aul j fiùu i|yd mÍlaIK

ie,eiaula isiqka iu. tl;=j ilia lrkak'

² wjYH oE(

²  2'0 mol dm-3 fidaähï yhsâfrdlaihsâ ²  250 cm3      îlr 2 la
50 cm3 fyda

   2'0 mol dm-3 fmdgEishï yhsâfrdlaihsâ  ²  500 cm3  ñkqï is,skavr 2 la

50 cm3

²  2'0 mol dm-3 khsÜßla wï,h 50 cm3 ² 0-100 0C mrdih we;s

fyda   WIaK;ajudkhla
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   2'0 mol dm-3 yhsâfrdlaf,daßla wï,h 50 cm3

mÍlaIKhg wod< úia;r

îlrhlg 2'0 mol dm-3  fidaähï yhsâfrdlaihsâ 50 cm3 uek f.k tu

ødjKfha WIaK;ajh ^t
1
& igykalr .kak'  fjk;a îlrhlg 2'0 mol dm-3

yhsâfrdlaf,daßla wï,h 50 cm3 uek f.k tys o WIaK;ajh ^t
2
& igyka lr

.kak'  ^Niau ødjKfha WIaK;ajh uekSfuka miq wï, ødjKfha WIaK;ajh
uekSug fmr WIaK;ajudkh fidaod .kak'&  tla îlrhl we;s ødjKh wfklg
tl jr tl;= lr ødjKh ñY% lr  ñY%Kh ,`.d jk by< u WIaK;ajh ^t

3
&

igyka lr .kak'
my; i|yka mshjr u.ska ;dm úm¾hdih .Kkh lrkak'
t
1 
iy t

2 
wiudk kï tu WIaK;ajj, idudkH t .kak'

ødjKj, >k;aj 1 g cm-3 f,i Wml,amkh lrkak'
ødjKj, ;dmOdß;d (c) 4.2 J g-1 K-1 nj Wml,amkh lrkak'
(i) wjidkfha ,efnk ødjKfha mßudj = ... cm3

ødjKfha ialkaOh = ... g

WIaK;ajh ke.Su = ... (t
3 
-t) 0C

m%;sl%shdj i|yd ;dm úm¾hdi = ...  (t
3 
-t)

= ... J

= ... kJ

(ii) 2 mol dm-3 fidaähï yhsâfrdlaihsâ  ødjKfha mßudj =     ... cm3

2 mol dm-3 yhsâfrdlaf,daßla wï,fha mßudj =     ... cm3

fidaähï yhsâfrdlaihsâ ujq, .Kk =     1$10
yhsâfrdlaf,daßla wï, ujq, .Kk =     1$10

(iii) NaOH(aq) + HCl(aq) 
 

 NaCl(aq) + H
2
O(l)

fidaähï yhsâfrdlaihsâ ujq, 1 la yhsâfrdlaf,daßla wï, ujq, 1 la
iu`.  m%;sl%shd lr c,h ujq, 1 la idohs'
fidaähï yhsâfrdlaihsâ ujq, 1$10 la yhsâfrdlaf,daßla wï,h ujq,
1$10 la iu`. m%;sl%shd lr c,h ujq, 1$10 la ,nd foa'

(iv) c,h ujq, 1$10 W;amdokh ùfï § we;s jk
;dmúm¾hdih  = ... kJ
^m<uq jk mshjfrys .Kkh lr we;'&
c,h ujq, 1 la W;amdokh ùfï oS we;s jk

;dm úm¾hdih  }  

1' mÍlaIKh i|yd fhdojd f.k we;s ish¨ u ødjK ;kql neúka tajdfha
>k;aj iy úYsIag ;dm Odß;d ms<sfj<ska c,fhys >k;ajhg iy úYsIag ;dm
Odß;djg iudk hhs Wml,amkh lrkak'

2' ùÿre Ndckh wjfYdaIKh lrk ;dmh b;d l=vd h'  tfia u m%;sl%shdj b;d
blaukska isÿ fõ'  tu ksid .Kkh lsÍu ir, lsÍu msKsi" mÍlaIKh l<
Ndckh wjfYdaIKh lr we;s ;dmh yd mßirhg isÿ jQ ;dm ydksh fkd.sKsh
yels ;rï l=vd hhs Wml,amkh lrkak'

² wod< mÍlaIKh isiq lKavdhï ,jd isÿ lrjkak'

²  iïnkaOh fhdod .ksñka m%;sl%shd ;dmh .Kkh lrkak'

² .Kkfha § isÿl< Wml,amk idlÉPd lrkak'
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² m%;sl%shdj wdY%s; ;dm úm¾hdih Yla;s rEmigyklska bÈßm;a lrkak'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd wdY%s; Yla;s rEmigyka ikaikaokd;aul j

bÈßm;a lrkak'

² m%;sl%shd ;dmfha Ndú; lsysmhla idlÉPd lrkak'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shdj, § m%;sl%shl yd M, i;=j we;s Yla;sh

fjkia jkafka flfiaoehs meyeÈ,s lrkak'

² ;dmodhl m%;sl%shdjl § mßirhg ;dmh uqod yßk neúka m%;sl%shl i;= Yla;shg

jvd M, i;= Yla;sh wvq h'

² ;dmdjfYdaIl m%;sl%shdjl § mßirfhka ;dmh wjfYdaIKh lrkq ,nk ksid

m%;sl%shl i;= Yla;shg jvd M, i;= Yla;sh jeä h'

uQ,sl joka$ixl,am (Key Words)(

² m%;sl%shd ;dmh -  Heat of reaction

² ;dm odhl m%;sl%shd -  Exothermic reaction

² ;dm wjfYdaIl m%;sl%shd -  Endothermic reaction

² ;dm úm¾hdi i|yd Yla;s igyk -  Enthalpy diagram

² wï,-Niau m%;sl%shd - Acid-base reaction

.=Kd;aul fhojqï (

² wï, Niau m%;sl%shdj, ;dm úm¾hdih ks¾Kh lsÍug wod< ridhk øjH yd

WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ksoiqka olajñka ;dmodhl yd ;dmdjfYdaIl m%;sl%shd úia;r lsÍu

² wï,-Niau m%;sl%shdjl ;dm úm¾hdih ks¾Kh lsÍu i|yd mÍlaIKhla ie,iqï

lsÍu

² wï,-Niau m%;sl%shdjl ;dm úm¾hdih .Kkh lsÍu

Yla;sh       Yla;sh

m%;sl%shl         M,

   M,        m%;sl%shl

^̂̂̂̂i&&&&&  ;dmodhl m%;sl%shd ^̂̂̂̂ii& & & & & ;dm wjfYdaIl m%;sl%shd

    i|yd Yla;s igyk     i|yd Yla;s igyk

>

<

>

<
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ksmqK;djh 7 # mß.Kl moaOh;shla iy Wmdx. M,odhs f,i Ndú; lsßu i|yd

.fõIKh lrhs'

ksmqK;d uÜgu 7'1 # mß.Klh y÷kajd tys wdodk yd m%;sodk Wml%u úia;r lrhs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² mß.Klh moaO;shla f,i úia;r lrhs'

² wdodk" m%;sodk yd ieliqï f,i oDVdx. j¾.SlrKh lrhs'

² Ndú; lrkakkaf.a wjYH;dj wkqj Wml%u f;dard .kshs'

² mß.Klfha idudkH fodaI ksjerÈ lr .kshs'

² m%udKh yd flfrk ld¾hh wkqj mß.Kl j¾.SlrKh  lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mßos fyda fjk;a iqÿiq m%fõYhla ,nd .kak'

² mßirfha olakg ,efnk moaO;s ms<sn| úuikak'

Wod( mdi,a moaO;s" fi!r.%y uKav,h" YÍrfha olakg ,efnk moaO;s wdosh'

² rEm igykla fyda ùäfhda o¾Ykhlska m%o¾Ykh l< yels moaO;shla fmkajd

tys ix>gl yd ld¾hh Ndrh ms<sn|j idlÉPdjla fufyh jkak'

Wod# wdydr cS¾K moaO;sh - wdydr ,nd .ekSug" tajd cS¾Khfldg wjYH

   fmdaIK fldgia wjfYdaIKh lsÍug yd wkjYH

   oE neyer lsÍug ilia jQ bkaøShka we;s nj'

² mß.Kl moaO;shla fmkajd th o moaO;shla f,i y÷kd .ekSug isiqkag iydh

jkak'

² thg o;a; wdodkh lsÍug" ilia lsÍug" wdphkh lsÍug yd m%;sodkh lsÍug

fjka fjka jYfhka we;s Wml%u y÷kd .ekSu'

² mß.Klfhka wjYH ld¾hhka bgq lr .ekSu i|yd Ndú;hg .efkk úúO

Wml%u wjYH;dj wkqj f;dard .ekSu'

² tu ld¾hhka jvd;a ld¾hlaIu lr .ekSu i|yd tu Wml%uj,g wdfõKsl

,laIK y÷kd .ekSu'

² mß.Klh l%shd;aul lsÍfï oS w;a oelsh yels ir, fodaI yrKh lr .ekSu

ms<sn|j isiqka iu. idlÉPd lrkak'

² uQ,sl Wml%u ksis mrsos flfjksj,g iïnkaO fkdùu

² úÿ,s n,h iemhSu yd iïnkaO fodaI

² uDÿldx. m%;spdr fkdoelaùfï fodaI

² mß.Klh" tys m%udKh yd flfrk ld¾hh wkqj j¾.SlrKh lsÍug isiqkag

iydh jkak'

² uyd mß.Kl

² l=vd mß.Kl

² laIqø mß.Kl

² Wl=¿ mß.Kl (lap top)

² fïih u; mß.Kl (desk top)

² geí$w;a, u; mß.Kl (tab/ palm top)

² fkdaÜnqla mß.Kl
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² mka;sh lKavdhï lr my; l%shdldrlïj, fhdojkak'

² mß.Kl moaO;shl wvx.= ixrpl wdodk" m%;sodk" ieliqï yd wdphk Wml%u

fjka fjka j y÷kd .ekSug wjia;dj i,ikak'

² wod< Wml%u ksjeros j flfjksj,g iú lsÍug isiqkag iydh jkak'

² mß.Klh l%shd;aul lsÍfï oS wod< Wml%u ksjeros j iú fldg fkd;sîu ksid

we;sjk fodaI w;aù|Sug yd tajd ksjeros lsÍug wjia:dj i,ikak'

uQ,sl joka$ixl,am (Key Words)(

² uyd mrs.Kl -Super computers

² laIqø mrs.Kl -Micro computers

² mrs.Kl moaO;sh -Computer system

² wdodk yd m%;sodk Wmdx. -Input and output devices

.=Kd;aul fhojqï (

² moaO;shla w¾: oelaùu i|yd iqÿiq rEm igyka fyda ùäfhda o¾Ykhla

² uQ,sl Wml%u iys; mß.Kl hka;%hla yd wfkl=;a wod< Wml%u fyda tajdfha rEm

igyka

² wka;¾cd, myiqlï

fjí ,smsk(

www.tutorialspoint.com/compute_fundamentals/computer_input_devices.htm

www.tutorialspoint.com/compute_fundamentals/computer_output_devices.htm

www.tutorialspoint.com/compute_fundamentals/computer_memory.htm

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak'

² mß.Kl moaO;shl m%Odk Wml%u y÷kd .ekSu'

² mß.Klfha uQ,sl wdodk yd m%;sodk Wml%uj, ld¾hhka úia;r lsÍu'

² Wml%u ksjerosj flfjksj,g iú lsÍu'

² wjYH;dj wkqj Wml%u f;dard .ekSu'

² mß.Klfha fodaI ksjeros lr mß.Klh l%shd;aul lsÍu'
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ksmqK;dj 8 # mß.Kl fufyhqï moaO;sh iu. M,odhS f,i lghq;= lrhs'

ksmqK;d uÜgu 8'1 # mß.Kl fufyhqï moaO;sh y÷kajd tys ld¾h úia;r lrhs'

ld,Éfþo ixLHdj # 03 hs'

bf.kqï M, # ² fufyhqï moaO;shla l%shd lrk wdldrh yd Ndú; lrk wdldrh

úia;r lrhs'

² mß.Klfha úúO ixrpl kïlr Majd fufyhqï moaO;sh iu.

we;s wka;¾ l%shdldÍ;ajh meyeos,s lrhs'

² úúO j¾.j, fufyhqï moaO;s úia;r lrk w;r j¾;udkfha

m%Odk jYfhka Ndú; jk fufyhqï moaO;s kï lrhs'

² fufyhqï moaO;sh u;lh l<ukdlrKh lrk  wdldrh

idlÉPd lrhs'

² f.dkq moaO;sh yd tys ld¾hh úia;r lrhs'

² mß.Klh yd tys úúO ixrplj, msßú;r y÷kd .kshs'

² fodaI l<ukdlrKh meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka oE wOHhkfhka iqÿiq m%fõYhla ,nd .kak'

² r:jdyk fufyh ùu ms<sn| isiqkaf.a wjOdkh fhduq lrkak'

² fmd,sia ks,Odßhl= úiska r:jdyk fufyh ùu' ̂ ish¨ Wmfoia yia; ix{d

u.ska&

² ix{d mqjre u.ska r:jdyk fufyh ùu ^ish¨ Wmfoia úoHq;a ix{d u.ska&

² yuqod fyda lefâÜ Ng lKavdhula fufyh ùu ^ish¨ Wmfoia jdÑlj&

² mqia;ld, lKavdhï fufyh ùu ^ish¨ Wmfoia ,sÅ;j&

² idudkHfhka msßia fufyh ùfï wjYH;dj ms<sn| isiqka iu. idlÉPd lrkak'

² l=,S r:hl ßheÿrl=f.a ld¾hh Ndrh yd mß.Kl fufyhqï moaO;shl uQ,sl

ld¾hhka ixikaokh lrkak'

² mß.Klh yd Ndú; lrkakd w;r iïnkaO;djla f.dvk.d mß.Klh u.ska

úúO ld¾hhka bgqlr .ekSu i|yd mß.Klh iQodkï lsÍu isÿ l< hq;= nj

idlÉPd lrkak'

² mß.Klh fufyh ùug lsishï w;rueos l%shdldÍ;ajhl wjYH;dj isiqka w;ßka

biau;= lrjkak'

² mß.Klh yd Ndú; lrkakd w;r iïnkaO;djla f.dv ke.Su i|yd mß.Kl

w;=re uqyqK;a fhdod .efkk nj úia;r lsÍug wjia:dj f.dv k.kak'

² mß.Klfha úúO w;=re uqyqK;a mj;sk nj fidhd .kakg wjia:dj ,nd fokak'

² mß.Klh i|yd úúO fufyhqï moaO;s fhdod .kakd nj y÷kd.ekSug wjia:dj

i,id fokak'

² j¾;udkfha m%Odk jYfhka Ndú; jk fufyhqï moaO;s kï lsÍug Wojq jkak'

² mß.Kl iqúph l%shd;aul l< wjia:dfõ isg hï ld¾hhla mß.Klh u.ska bgq

lsÍug yels jk wjia:dj olajd mß.Klh iQodkï lsÍfï l%shdj,sh y÷kd .kakg

wjia:dj ,nd fokak'
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² mß.Klfha úúO ixrpl jk USB pen Drive, uqøK hka;%h, USB Dongle iú

lsÍfï oS fufyhqï moaO;s iu. wka;¾ l%shdldÍ;ajh meyeos,s lr .ekSug wjia:dj

,nd fokak'

² fufyhqï moaO;sh iy m%Odk u;lh wka;¾ l%shdj isÿjk wdldrh isiqka iu`.

idlÉPd lrkak' ta i|yd ks¾Nd.SlrKh (Defragmentation), Restore, Backup,

Clear Tempoy Files Ndú; lsÍug u. fmkajkak'

² mrs.Klh yd tys ixrplj, msßú;r m%ldY lsÍug fmd,Ujkak' ta i|yd System

Information fmkajd fokak'

² mß.Klh Ndú; lrkakd yd fufyhqï moaO;sh w;r iïnkaO;dj meyeos,s lsÍu'

Ndú; lrkakd

² ks¾Nd.SlrKh ̂Defragmentation& meyeos,s lsÍu i|yd u.Ska iys; nia r:hl ;eka

;ekaj, ysia wdik we;s wjia:djla i,lkak' fuu nihg tl u mjq,l y;r

fofkl= f.dvjk wjia:djl Tjqka i|yd tl <`. wdik ms<s.ekaùug ;eka

;ekaj, jdä ù isák wh bj;a lr tl <`. wdik ilia lr oSu ms<sn| j idlÉPd

lrkak'

uQ,sl joka$ixl,am (Key Words)(

² mß.Kl w;=re uqyqK;a -   Computer interfaces

² fufyhqï moaO;sh -  Operating system

² ks¾Nd.SlrKh -   Defragmentation

.=Kd;aul fhojqï(

² mß.Kl

² úúO fufyhqï moaO;s

² úúO fufyhqï moaO;s w;=re uqyqK;aj, rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq Wmfhda.S lr .kak

² fufyhqï moaO;shl wjYH;dj

² mß.Klfha úúO w;=re uqyqK;a kï lsrSu

² fufyhqï moaO;shl l%shdldÍ;ajh

² mß.Klfha úúO ixrpl fufyhqï moaO;s iu. wka;¾ l%shdldÍ;ajh

² fufyhqï moaO;sh iy m%Odk u;lh w;r wka;¾ l%shd

² mß.Klfha yd tys ixrplhkaf.a msßú;rhka'

 

 

oDvdx.
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ksmqK;d uÜgu 8'2 # mß.Kl fufyhqï moaO;shla Ndú; lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² fufyhqï moaO;sfha fldgia y÷kd .kshs'

² Desktop ^jev;,h&

² Explore

² Controls

² f.dkq nyd¨ï ^Folder& ks¾udKh lrhs' tys Wmf.dkq nyd¨ï

^Sub folder& ilia lrhs'

² Odjlh ^Drive&" f.dkqj iy f.dkq nyd¨u y÷kd .kshs'

² f.dkqfõ fldgia y÷kd .kshs'

² f.dkq nyd¨fï wdlD;sh Explore/Nautilus ;=<ska ksÍlaIKh

lrhs$fjkia lrhs'

² Odjlh ^Drive&" f.dkqj iy f.dkq nyd¨ï úOdk f¾Ld

^Command Line& Ndú;fhka y÷kd .kshs'

² USB uQislhla" Pen Drive tlla" Printer tlla" HSDPA dongle

tlla mß.Klhg tla lrk wjia:dfõ fufyhqï moaO;sfha

yeisÍu ksßlaIKh lrhs'

² Controls Ndú;fhka fufyhqï moaO;sfha úúO wx. ms<sn|j

fidhd n,hs'

² uQislh ̂Mouse&

² Yío ̂Sound&

² Personalization

² oskh iy fõ,dj ̂ Date & time&

² Folder Option

² y~ y÷kd .ekSu ̂Speech recognition&

² mßYS,l .sKqu ̂User accounts&

² Task manager Ndú; lr$,sklaiaj, oS ps - ANdú; lr fufyhqï

moaO;sfha fufyhqï  ^Process& ms<sn|j fidhd ne,Sug iy

fufyhqï kj;d ;eîug yels nj y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mßos iqÿiq m%fõYhla ,nd .kak'

² úúO fufyhqï moaO;Ska kï lsrSug wjia:dj ,nd fokak'

² újD; fla; fufyhqï moaO;Ska kï lsÍug Woõ jkak'

    ̂ úkafvdaia fufyhqï moaO;sh $ ,sklaia fufyhqï moaO;sh hk fufyhqï moaO;s fol

u Ndú; lrñka fuu w;aoelSï ,nd .ekSug wjia;dj ,nd fokak&'

² fufyhqï moaO;sfha uQ,sl wx. lsysmhla jk Desktop, Explorer iy Controls

ms<sn|j isiqka iu. idlÉPdjla fufyh jkak'

² fufyhqï moaO;sfha uQ,sl wx. úOdk f¾Ld w;=re uqyqK; ̂Command line& Ndú;fhka

úOdk l%shd;aul lsÍug wjia:dj ,nd fokak' ̂ Ñ;%l w;=re uqyqK;a Ndú;h fuka

u úOdk f¾Ld w;=re uqyqK;a Ndú;h i|yd;a wjia;dj ,nd fokak&'
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² uQ,sl jYfhka úOdk Ndú;fhka"

² Odjl ^Drive& w;r udre ùug

² f.dkq nyd¨ï ^Folder& w;r udre ùug

² w¨;ska f.dkq nyd¨ula ks¾udKh lsÍug

² f.dkq nyd¨ula uld oeóug

² f.dkq nyd¨ul we;s f.dkq y÷kd .ekSug

² f.dkqjla ;j;a nyd¨ulg msgm;a ^Copy& lsÍug wdoS úOdk l%shd;aul lsÍug

wjia:dj ,nd fokak'

² jev;,fha f.dkq nyd¨ula ilia lr ta ;=< Wm f.dkq ilia lrk whqre y÷kd

.ekSug wjia;djla fokak'

² ilia l< f.dkq nyd¨ï fufyhqï moaO;sh ;=< ks¾udKh jk wdldrh Exploer/

Nautilus yryd wjfndaO lr .ekSug wjia:dj ,nd fokak'

² f.dkqjla o¾Ykh lsßu" f.dkqjla ie`.úu iy f.dkq os.=j ^Extension& o¾Ykh

ùug iy ie`.ùug wjia;dj ,nd fokak'

² my; oelafjk oDvdx. mß.Kl moaO;shg iïnkaO lr fufyhqï moaO;sh Bg

olajk m%;spdrhka ksÍlaIKh lsÍug wjia:dj ,nd fokak'

² USB uQislh

² Pen Drive

² uqøK hka;%h

² HSDPA Dongle

² Controls Ndú;fhka uQislfha fjkialï isÿ lsÍug wjia;dj ,nd fokak'

² Control Panel tl Ndú;fhka y~ y÷kd.ekSfï fjkialï isÿ lsÍug wjia;dj

fokak'

² Control Panel tl Ndú;fhka Personalization tflys fjkialï isÿ lsÍug wjia;dj

fokak'

² Control Panel tl Ndú;fhka Speech Recognition tflys fjkialï isÿ lsÍug

wjia;dj fokak'

² Control Panel tl Ndú;fhka mß.Kl .sKqï ks¾udKh lsÍug;a" tajd wjYH

úoshg fjkia lsÍug;a" uld oeóug;a iy jrm%ido (Privileges) ,nd oSug wjia;dj

fokak'

² Ctrl + Alt + Del Ndú; lr Task Manager / Terminal  tfla ps-A Ndú;fhka fufyhqï

^Process& ms<sn|j fidh ne,Sug;a fufyhqï kj;d oeóug;a wjia:dj fokak'

uQ,sl joka$ixl,am (Key Words)(

² f.dkq nyd¨ï - Folder

² úOdk f¾Ld - Command Line

² Odjl - Drive

² f.dkq os.=j - Extension

² jev;,h - Desktop

.=Kd;aul fhojqï(

² úkafvdia fufyhqï moaO;sh fhÿ mß.Kl lsysmhla

² ,sklaia fufyhqï moaO;sh fhÿ mß.Kl lsysmhla
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² fufyhqï moaO;s kï lsrSu'

² fufyhqï moaO;s m%fNao kï  lsrSu'

² fufyhqï moaO;sfha wjYH;dj úia;r lsrSu'

² fufyhqï moaO;sh mß.Klfha úúO wx. md,kh lrk nj fmkaùug wjYH

kso¾Yk tla lrñka ,ehsia;=jla ilia  lsrSu'



45

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;dj     9 ( tÈfkod Ôú;fha ld¾h ;%sfldaKñ;sl wkqmd; Ndú;fhka myiq

lr .kshs'

ksmqK;d uÜgu 9'1 ( ;%sfldaKñ;sl wkqmd; úia;r lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² fldaK ñkqï f,i wxYl iy f¾ähkh y÷kd .kshs'

² ihskh" fldaihskh iy gexckh hk ;%sfldaKñ;sl wkqmd;

y÷kajhs'

² ;%sfldaKñ;sl wkqmd; Ndú; lr .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² fldaKhla hkq l=ula o@ fldaK uksk tallh l=ula o@ hk m%Yakj,g ms<s;=re

isiqkaf.ka ,nd .ksñka mdvug m%fõY úh yels h'

² fldaK uksk tl u tallh wxYl fkdjk nj;a" ;j;a tallhla we;s nj;a

;%sfldaKñ;sfha § Ndú; jk iQ;% jHq;amkakh i|yd fuu tallh jeo.;a jk nj;a

fláfhka myod fokak'

² wrhg iudk pdm fldgila u.ska flakaøfha wdmd;s; fldaKh f¾ähk tlla jk

nj y÷kajd fokak' rEm igykla u.ska meyeÈ,s lrkak' f¾ähk 1 hkak  f,i

fyda  f,i wxlkh lrk nj;a y÷kajkak'

² my; lreKq wjOdrKh jk fia idlÉPdjla fufyhjkak'

- jD;a; mßêh u.ska flakaøfha wdmd;s; fldaKh

   

ta wkqj  

² wxYlj,ska § we;s fldaK lsysmhla f¾ähk njg;a f¾ähkj,ska § we;s fldaK

wxYlj,skq;a ,sùfï wNHdihl isiqka ksr; lrjkak'

² wjYH u. fmkaùï ,nd fokak'

² RcqfldaKsl ;%sfldaKhla wkqnoaOfhka ihskh" fldaihskh iy gexckh hk

;%sfldaKñ;sl wkqmd; y÷kajd fokak'

² mdoj, w.hhka § we;s úg RcqfldaKsl ;%sfldaKhl kï lrk ,o fldaKj,

;%sfldaKñ;sl wkqmd; ,sùfï wNHdihl isiqka ksr; lrjkak'

ixLHd;aul w.hhka Ndú; lsÍu m%udKj;a fõ'

² isiqka hq., jYfhka my; § we;s l%shdldrlfuys ksr; lrùfuka"   iy 

fldaKj, ;%sfldaKñ;sl wkqmd; ,nd .ekSug wjia:dj ,nd fokak' wjYH

idOk uÜgug <`.d ùug fkdyels isiqkag wjYH u. fmkaùï isÿ lrkak'

l%shdldrlu (

^ & ² me;a;l È. tall 2la jQ iumdo ;%sfldaKhla w¢kak'

² tys YS¾I A, B, C f,i kï lrkak'

² A YS¾Ifha isg BC mdohg ,ïnlhla w¢kak'

² tu ,ïnlfha wäh D  f,i kï lrkak'

² B D ys È. lSh o@

² DC ys È. lSh o@
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²  fha w.h lSh o@

^i& wxYlj,ska

îi& f¾ähkj,ska

²  fha w.h lSh o@

^i& wxYlj,ska

îi& f¾ähkj,ska

² mhs;.ria iïnkaO;dj Ndú;fhka A D ys È. .Kkh lrkak'

² by; ,nd .;a w.hhka rEm igyfkys ,l=Kq lrkak'

² Tnf.a rEmigyk Ndú;fhka my; tajd w.hkak'

^ & tlsfklg iudk mdo tl tll È. tall 1la jk iuoaúmdo RcqfldaKsl

;%sfldaKhla we| .kak'

² tys YS¾I  f,i kï lrkak'

^  jk f,i&

² mhs;.ria iïnkaOh Ndú;fhka   ys È. .Kkh lrkak'

²  fldaKfha w.h lSh o@

²  fldaKfha w.h lSh o@

² ta wkqj

   w.hkak'

² ,nd .;a w.hhka my; j.=fõ iqÿiq fldgq ;=< ,shd olajkak'

² l%shdldrlu wjidkfha isiqka ,nd .;a m%;sM,j, ksrjoH;dj m%lD;s ihska" fldaihska

yd gexck j.= Ndú;fhka mÍlaId lrkak'

² 0;a  ;a ;%sfldaKñ;sl w.hhka m%lD;s ihska" fldaihska yd gexck j.= weiqßka

,nd.kak'

² ´kEu iq¿ fldaKhla i|yd ;%sfldaKñ;sl wkqmd; ,nd .ekSug m%lD;s ihska"
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flaihska yd gexck j.= Ndú; l< yels nj fmkajd fokak'

WodyrK lsysmhla idlÉPd lrkak'

² by; fldaKj, ;%sfldaKñ;sl wkqmd; weiqfrka ir, .eg¨ úi£ug;a m%dfhda.sl

.eg¨ úi£ug;a isiqka fhduq lrkak'

² .eg¨ lsysmhla WodyrK f,i idlÉPd lr wNHdi lrd fhduq lsÍu jvd;a iqÿiq

fõ'

uQ,sl joka$ixl,am (Key Words)(

² ;%sfldaKñ;sl wkqmd; -  Trigonometric ratios

² wdmd;s; fldaKh   -  Subtended angle

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq Wmfhda.S lr .kak

² wxYlj,ska fok ,o fldaKhla f¾ähkj,ska ,shd ±laùu

² f¾ähkj,ska § we;s fldaKhla wxYlj,ska ,shd ±laùu

² ñkqï fok ,o RcqfldaKsl ;%sfldaKhl kï lrk ,o fldaKhl ;%sfldaKñ;sl

wkqmd; .Kkh lsrSu'

² ;%sfldaKñ;sl wkqmd; Ndú; lr .eg¨ úi|Su'

² tÈfkod Ôú;fha § ;%sfldaKñ;sl wkqmd;j, Ndú; y÷kd .ekSu'
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ksmqK;d uÜgu 9'2 ( ;%sfldaKñ;sl wkqmd; Ndú; lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² m%dfhda.sl wjia:dj,s § wjfrdayK fldaK wjfrdayK fldaK
,efnk wdldrh ms<sn| úuis,su;a fõ'

² RcqfldaKsl ;%sfldaK wdY%s; È. yd fldaK fiùu i|yd
;%sfldaKñ;sl wkqmd; Ndú; lrhs' ^m%dfhda.sl wjia:do
we;=,;a j&

² ;%sfldaKhl iïu; wxlkh Ndú;fhka ;%sfldaKhl

j¾.M,h i|yd  iQ;%h ,nd .kakd wdldrh

úia;r lrhs'
² tu iQ;%h Ndú;fhka ;%sfldaKhl j¾.M,h fidhhs'

^m%dfhda.sl wjia:do we;=,;a j&

mdvï ie,iqu i|yd Wmfoia (

² óg fmr mdvfï § ;%sfldaKñ;sl wkqmd; ms<sn| j W.;a oekqu isysm;a lrkak'

´kE u iq¿ fldaKhl ;%sfldaKñ;sl wkqmd;" ;%sfldaKñ;sl j.= weiqfrka ,nd .;

yels ksid wmg <`.d úh fkdyels fyda ueksh fkdyels Wila fyda ÿrla .Kkh

lsÍug fuu ;%sfldaKñ;sl wkqmd; fhdod .; yels nj myoñka mdvug m%fõY úh

yels h'

² wdfrdayK fldaKh iy wjfrdayK fldaKh hk ixl,am y÷kajd fokak'

² rEmigyka u.ska iy m%dfhda.sl wjia:d u.ska tu ixl,am ;yjqre lrkak'

² WodyrKhla f,i Wi f.dvke.s,a,l uqÿk foi n,df.k ta foig msh k`.k

úg ysi tifjk m%udKh jeä jkjd fka o hkak isiqkaf.a m%;spdrj,ska ,nd

.kak' ta wkqj wdfrdayK fldaKh úia;r lr fokak'

² ta wdldrfha u ksoiqkla u.ska wjfrdayK fldaKh o úia;r lrkak'

² oaúudk wjldYfha m%dfhda.sl wjia:d ie,ls,a,g .ksñka wdfrdayK" wjfrdayK

fldaK o we;=<;a jk WodyrK lsysmhla idlÉPd lr" ta iïnkaO wNHdij, ksr;

ùug isiqka fhduq lrkak'

² ´kE u ;%sfldaKhla i|yd iïu; wxlkfhka ;%sfldaKhl j¾.M,h fidhk

iq;%h  f,i ,nd .ekSug my; mshjr wkq.ukh lrkak'

----- ;%sfldaKhla i|yd i;%sfldaKhla i|yd i;%sfldaKhla i|yd i;%sfldaKhla i|yd i;%sfldaKhla i|yd iïu; wxlkh (ïu; wxlkh (ïu; wxlkh (ïu; wxlkh (ïu; wxlkh (

 ;%sfldaKhl  fldaKhg bÈßfhka we;s"  mdofha È.  f,i o 

fldaKhg  bÈßfhka we;s" mdo.fha È.  f,i o  fldaKhg bÈßfhka we;s"

mdofha È.  f,i o wxlkh flf¾'

A

B

C
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- túg ´kE u YS¾Ihl isg Bg bÈßfhka we;s mdohg ,ïnhla we£fuka fuu
iq;%h jHq;amkak l< yels h'

WodyrKhla f,i  isg  g we¢

,ïnfha wäh  hehs .ksuq'

 ;%sfldaKfha j¾.M,h 

 RcqfldaKsl ;%sfldaKh ie,lSfuka"

 ;%sfldaKfha j¾.M,h 

tfy;a  o  o   ksid

 ;%sfldaKfha j¾.M,h

² by; wdldrhg u  fyda  YS¾Ij, isg Bg bÈßfhka we;s mdo jk" ms<sfj<ska

 fyda  mdoj,g ,ïnl we£fuka ;%sfldaKfha j¾.M,h 

fyda  fyda ,efnk nj oelSug isiqkag wjia:dj ,nd fokak'

by; iQ;%h Ndú; lr ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'
m%dfhda.sl .eg¨ we;=<;a wNHdij, isiqka ksr; lrjkak'

l%shdldrlu 1l%shdldrlu 1l%shdldrlu 1l%shdldrlu 1l%shdldrlu 1
A B oKavla A fl<jr fmdf<dj u; o" B fl<jr isria ì;a;shla u; o ;nd we;s
wdldrh i,lkak'

A

B

C

D

D B

CA
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² A uÜgfï isg B foi n,k wjia:djla i,lñka wdfrdayK fldaKh úia;r
lrkak'

² BD uÜgfï isg A foi n,k wjia:djla i,lñka wjfrdayK fldaKh úia;r
lrkak'

{  , AB oKafâ os. = 20m , DB ;%sfldaKh i|yd iqÿiq ;%sfldaK ñ;sl

wkqmd;h Ndú;fhka AD os. fidhkak'

² A isg ì;a;shg we;s ÿr A C uekSug ì;a;shg ,`.dúh fkdyels hhs is;uq' túg
my; we;s o;a; Ndú;fhka AC .Kkh lrkak'

l%shdldrlu 2l%shdldrlu 2l%shdldrlu 2l%shdldrlu 2l%shdldrlu 2

² ABC ;s%fldaKfha j¾.M,h

iQ;%h Ndú; lr ,nd .kak'

fuu ;%sfldaKfha j¾>M,h    yd   iQ;% Ndú;fhka o

,nd .kak'

uQ,sl joka$ixl,am (Key Words)(

² wdfrdayK fldaKh -    Angle of elevation

² wjfrdayK fldaKh -   Angle of depression

² oaúudk wjldYh -   Two dimensional space

.=Kd;aul fhojqï(

² mdroDYH øjHj,ska ksu jQ >kldNhla

² isyska ir, f¾Çh ng

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² wdfrdayK fldaKh iy wjfrdayK fldaKh meyeÈ,s lsrSu'

² ;%sfldaKñ;sl wkqmd; Ndú; lr .eg¿ úi£u'

²  iQ;%h Ndú;fhka ;%sfldaKhl j¾.M,h fiùu'

a=4

b=3
c=5

B C

A
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ksmqK;d uÜgu 9'3 ( pdmhl È. iy flakaøsl LKavhl j¾.M,h fidhhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² pdmhl È. fiùu i|yd  iQ;%h y÷kd .kshs'
 ²  iQ;%h Ndú;fhka pdmhl È. .Kkh lrhs'
 ² flakaøsl LKavhl j¾.M,h my; i|yka iQ;% weiqßka .Kkh

   lrhs'

 ̂   f¾ähka j,ska uek we;&'

 ̂  f¾ähka j,ska uek we;' fuys  A hkq flakaøsl LKavh

,nd.;a uq,a jD;a;fha  j¾.M,hhs'

 hkq wxYlj,ska uek we;s flakaøfha wdmd;s; fldaKhhs'

² ixhqla; ;, rEm wdY%s; .eg¨ úi£u i|yd by; iQ;% Ndú; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² jD;a;hl mßêh fiùug Ndú; l< iQ;%h isysm;a lr mdvug m%fõY úh yels h'

10 fY%aKsfha § jD;a; pdmhl È. .Kkh l< wdldrh isysm;a lrkak'

² ta wdldrhg u wrh  jQ jD;a;hl mßêh u.ska flakaøfha wdmd;s; fldaKh

 nj o tys mßêh  nj o isysm;a lr ta wkqj flakaøfha 

fldaKhla wdmd;kh lrk pdm fldgil È. "   hkafkka

,efnk nj rEmigyka o Ndú; lr myod fokak'

² fuys § wod< fldaKh f¾ähkaj,ska u úh hq;= nj wjOdrKh lrkak'

² tkï fldaKfha w.h wxYlj,ska § we;s úg th f¾ähk ñkqulg yrjd wdfoaY

l< hq;=  nj meyeÈ,s lrkak'

² flakaøsl LKavhl j¾.M,h fiùu i|yd  iQ;%h isiqka iu`.

idlÉPdfjka ,nd .kak' rEm igyka wdOdr lr .kak' tys § my; lreKq u;=
lrkak'

² flakaøfha   fldaKhla wdmd;kh lrk úg jD;a;fha j¾.M,h

^wrh  jQ jD;a;hl&

² tfia kï flakaøfha  fldaKhla wdmd;kh lrk flakaøsl

LKavhl j¾.M,h  kï

 óg wu;rj flakaøsl LKavh ,nd.;a uq,a jD;a;fha

j¾. M,h A kï
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 u.ska fyda flakaøfha wdm;s; fldaKh ^α& wxYlj,ska uksk

úg  u.ska fyda flakaøsl LKavhl j¾.M,h fiúh yels h'

² by; iQ;% Ndú; lr ir," ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

² ir, .eg¨ u.ska úIh  lreKq OdrKh jQ miq m%dfhda.sl wjia:djka iys; .eg¨

úi£u i|yd isiqkag u. fmkajkak'

l%shdldrlu 1l%shdldrlu 1l%shdldrlu 1l%shdldrlu 1l%shdldrlu 1

² flakaøh O  yd wrh 7 cm la jQ jD;a;hlska flakaøfhys wdm;s; fldaKh 450 la jQ
OAB flakaøsl LKavh ,nd f.k we;' rEmfha mßÈ OAB ;%sfldaKdldr fldgila
bka bj;a l< miq b;sß jk jD;a; LKavfha j¾.M,h fidhkak'

uQ,sl joka$ixl,am (Key Words)(

² flakaøsl LKavh - Sector of a Circle

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuysoS my; i|yka lreKq Wmfhda.S lr .kak

² wrh iy flakaøfha wdmd;s; fldaKh okakd úg pdm fldgil È. fiùu

² pdm fldgil È. fidhk iQ;%h Ndú; lr .eg¨ úi|Su'

² wrh iy flakaøfha idok fldaKh § we;s úg flakaøsl LKavhl j¾.M,h fiùu'

² flakaøsl LKavhl j¾.M,h fidhk iQ;%h Ndú; lr .eg¨ úi|Su'

² ;%sfldaKhl j¾.M,h fiùu i|yd  iQ;%h

Ndú;h'
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ksmqK;dj   10 ( ;dmh ms<sn| oekqu tosfkod lghq;= iy úoHd;aul lghq;= i|yd

fhdod .kshs'

ksmqK;d uÜgu 10'1 ( >k iy øj m%idrKh ms<sn| .fõIKh lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² >k yd øj m%idrKh" WIaK;aj fjki iy m%idrK;dj w;r

iïnkaO;dj bosßm;a lrhs'

² ;dmc m%idrKh isÿjk wjia:d úia;r lr .Kkhka isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² >k iy øj m%idrKh isiqkag fmkaùu i|yd iqÿiq m%dfhda.sl l%shdldrlula u.ska

fyda m%idrKh y÷kajd §u i|yd iqÿiq fjk;a l%uhlska m%fõYh ,nd .kak'

² WIaK;ajh yuqfõ m%udKfha isÿjk jeä ùu m%idrKh fõ'

² mod¾:fha wjia:d wkqj m%idrKfha wdldr meyeÈ,s lrkak'

² >k m%idrKh

² øj m%idrKh

² jdhq m%idrKh

² >k m%idrKfha wdldr f,i f¾Çh m%idrKh" j¾.M, m%idrKh iy mßud

m%idrKh y÷kajd fokak'

² f¾Çh m%idrKh flfrys n,mdk idOl f,i uq,a os. yd WIaK;aj fjki

y÷kajd fokak'

f¾Çh m%idrKh ∝ WIaK;aj fjki yd

f¾Çh m%idrKh ∝ uq,a os. nj fmkajd oSfuka

f¾Çh m%idrKh } α  uq,a os. « WIaK;aj fjki hk iïnkaO;dj ,nd

.kak'  ksh;h jk α øjHh u; r|d mj;sk ksh;hla nj  fmkajd oS th

tu øjHfha f¾Çh m%idrK;dj f,i y÷kajd fokak'

² nyq,j Ndú; jk m%dfhda.sl j jvd jeo.;a jk øjH lsysmhl f¾Çh m%idrK;d

w.hka isiqkag bosßm;a lrkak'

jdfka      α } 1.2 x 10-5 0C -1

ms;a;,     α } 1.9 x 10-5 0C -1

we¨ñkshï α } 2.5 x 10-5 0C -1 ^hdkdos f,i&

² j¾.M, m%idrKh i|yd n,mdk idOl o f¾Çh m%idrKfha oS fuka u bosßm;a lr

j¾.M, m%idrKh i|yd iólrKh ,nd  f.k j¾.M, m%idrK;dj β y÷kajd

fokak'

 α yd β w;r iïnkaO;dj β } 2α f,i bÈßm;a lrkak'

² mßud m%idrKh i|yd o iïnkaO;djla bosßm;a lr th γ f,i y÷kajd fokak'

α " β yd γ w;r iïnkaO;d bosßm;a lrkak'

² m%idrKfha fhoSï f,i" oaú f,day máh Ndú; jk wjia:d .ek úia;r lr tl

tflys iajhxl%Sh mßudK l%shd;aul jk wdldr y÷kajd fokak'

² m%idrKh ksid wjdis isÿjk wjia:d WodyrK iys; j isiqkag meyeÈ,s lrkak'

² úÿ,s /yeka weoSfï oS nqre,la ;eîug isÿùu

² f,day ñkqï má u.ska we;s jk ñkqï fodaI
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² øjhl m%idrKh >khlg jvd úYd, w.hla .kakd nj fmkajd §ug iqÿiq

m%dfhda.sl l%shdldrlula isÿ lsÍug isiqka fhduq lrkak'

² mEka nghla iú l< tkak;a l=mamsh øjfhka mqrjd th c, Ndckhl ;nd r;a

lsÍu'

² øj m%idrKh flfrys n÷fka m%idrKh o n,mdk nj fmkajd oS  ta weiqfrka

i;H m%idrKh iy oDYH m%idrKh y÷kajd fokak'

uQ,sl joka$ixl,am (Key Words)(

² ;dmc m%idrKh - Thermal expansion

² f¾Çh m%idrKh - Linear expansion

² j¾.M, m%idrKh - Area expansion

² mßud m%idrKh - Volume expansion

² f¾Çh m%idrK;dj - Linear expansivity

² oaú f,day máh - Bymetallic strip

.=Kd;aul fhojqï (

² tkak;a l=mams" mEka ng" c, Ndck" nkaika odyl" WIaK;ajudk" wdOdrl

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² >k m%idrKfha wdldr bosßm;a lr m%idrK;dj w¾: oelajSu'

² >k øjHhl f¾Çh m%idrK;dj ÿka úg j¾.M, m%idrK;dj iy mßud m%idrK;dj

.Kkh lsrSu'

² m%idrKfha fhoSï úia;r lsrSu'

² m%idrKh ksid m%dfhda.sl j isÿjk wjdis úia;r lsrSu'
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ksmqK;d uÜgu 10'2 ( ;dm yqjudrej iy wjia:d úm¾hdi ms<sn| wkafõIKfha fhfohs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² ;dm yqjudrejg wod< .Kkh lsÍï isÿ lrhs'

² wjia:d úm¾hdihl oS ,nd .kakd fyda msg l< ;dmh .Kkh

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ;dm yqjudrej

² imhk ,o ;dm m%udKh wkqj jia;=jl WIaK;ajh jeä ùu wdo¾Ykh lr ;dm

Odß;dj hkak y÷kajd §u i|yd iqÿiq m%fõYhla ,nd .kak'

² jia;=jl ;dm Odß;dj ialkaOh wkqj fjkia ùu úia;r lr C = mc ,nd

.kak'

C ∝  m

C = mc

²  iólrKh bÈßm;a lr úYsIag ;dm Odß;dj w¾: ±laùu i|yd isiqka

fhduq lrkak'

² fjkia WIaK;aj iys; øjH ñY% lsÍfï § ;dmh yqjudre jk wdldrh úia;r

lrkak'

² fjk;a wdldrj,ska ;dmh ydks fkdjk úg ñY%Khl ;dm yqjudrejg wod<

iïnkaO;dj ,nd f.k wod< .Kkh lsÍï i|yd isiqka fhduq lrkak'

² .=ma; ;dmh yd wjia:d úm¾hdih

² wjia:d úm¾hdij,g Ndckh l< yels øjhla i|yd ld,hg tÈßj WIaK;ajh

m%ia;drhla isiqkag bÈßm;a lr ta weiqfrka .=ma; ;dm wjia:d meyeÈ,s lrkak'

² .=ma; ;dmh ialkaOhg wkqf,dauj iudkqmd;sl f,i jeä jk nj fmkajd

 iólrKh isiqkag bÈßm;a lrkak'

² ú,hkfha úYsIag .=ma; ;dmh iy jdIamSlrKfha úYsIag .=ma; ;dmh w¾:

olajkak'

² c,fha jdIamSlrKfha úYsIAg .=ma; ;dmh fiùfï mÍlaIKh isÿ lsÍu i|yd

isiqka  fhduq lrkak'

² jdIamSlrKfha úYsIag .=ma; ;dmh fiùfï mÍCIK wdY%s; .eg¿ úi£ug isiqkag

wjia:dj ,nd fokak'

² wjia:d úm¾hdihl § .=ma; ;dmh m%dfhda.sl j Ndú;hg .efkk wjia:d

ms<sn| isiqka iu. idlÉPdjla fufyh jkak'

² jdIamSNjkh úia;r lrkak'

² jdIamSlrKh yd jdIamSNjkh w;r iei§ï i|yd isiqka fhduq lrkak'
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uQ,sl joka$ixl,am (Key Words)(

² úYsIag ;dm Odß;dj - Specific heat capacity

² jdIamSlrKfha úYsIag .=ma; ;dmh - Latent heat of vaporization

² ú,hkfha úYsIag .=ma; ;dmh - Latent heat of fusion

² jdIamSlrKh - Vaporization

² jdIamsNjkh - Evaporation

.=Kd;aul fhojqï (

² nkaika odyl" le,ß ógr" WIaK;ajudk" wdOdrl" Bhï uqksiaiï"  c,h" f;<Uq

;=,dj" whsia len,s" fmryka lvodis" oe,af.dgq uka:hla" ;dm mßjdrl" f;mdj"

ùÿre k," yqud, ynlh'

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ñY%Khl § ;dm yqjudrej i|yd iïnkaO;dj f.dvke.Su'

² ñY%K l%uh Ndú;fhka øjj, úYsIag ;dm Odß;dj mÍCIKd;aul j .Kkh lsrSu'

² wjia:d úm¾hdihl § .=ma; ;dmh .Kkh lsrSu'

² c,fha jdIamSlrKfha úYsIag .=ma; ;dmh mÍlaIKd;aul j fidhhs'

² ñY%K l%ufhka whsiaj, ú,hkfha úYsIag .=ma; ;dmh fidhd .ekSu'

² c,jdIamj, wvx.= Yla;sh m%dfhda.sl j fhÈh yels wjia:d fidhd ne,Su'

² jdIamSlrKh yd jdIamSNjkh w;r fjkialï bÈßm;a lsrSu'
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ksmqK;d uÜgu 10'3 ( ;dm ixld%uK l%u ms<sn| wkafõlaIKfha fhfohs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² ;dm ixl%duK úê meyeÈ,s lrhs'

² oKavla ^mßjrKh l<& yryd ;dm ikakhk YS>%;dj flfrys

n,mdk idOl fidh n,hs'

² ;dm ikakhk YS>%;dj .Kkh lrhs'

² m%dfhda.slj ;dm ikakhk YS>%;dj wvq lr .; yels wdldr

fidhd n,hs'

² ;dm úlsrKh flfrys mDIAG j¾.M,h iy mDIAG iajNdjh

n,mdk wdldrh fidhd n,hs'

mdvï ie,iqu i|yd Wmfoia (

² ;dm ixl%uK úê y÷kajd §u i|yd iqÿiq msúiSula ,nd .kak'

² ;dm ixl%uK úê ms<sn| meyeÈ,s lrkak'

² ikakhkh

² ixjykh

² úlsrKh

² ixjykhg" ;r,uh udOHhla ;sìh hq;= nj;a úlsrKhg udOHhla wjYH fkdjk

nj;a wjOdrKh lrkak'

² mßjrKh lrk ,o oKavl ;dm ikakhk YS>%;dj flfrys n,mdk idOl f,i"

² yrialv j¾.M,h

² WIaK;aj wkql%uKh"

² n,mdk wdldrh fmkajd §  iólrKh bÈßm;a lr tys ixfla;

yªkajd § th øjH u; r|d mj;sk .=Khla nj meyeÈ,s lrkak'

² o~q yd ì;a;s yryd ;dm ikakhk YS>%;d fiùug wod< .eg¨ úi£ug isiqka

fhduq lrkak'

² WKqiqï fmdarKqj," jdhq iukh l< ldurj," YS;d.drj," ì;a;s yryd ;dm

ikakhkh wvqlr .ekSug fhdod .; yels Wml%u ms<sn|j idlÉPd lr m%dfhda.sl

wjia:d weiqßka tajd ikd: lr olajkak'

² W¿ fmdarKqj, ì;a;s .Klu jeä lsÍu" ueá Ndú; lsÍu'

² ldurhl WKqiqï nj fyda isis,a nj /l .ekSug ì;a;s i|yd ;dm

mßjdrl øjH fhdod .ekSu" oaú ì;a;s fh§u'

² m%dfhda.sl wjia:dj,g wod< .eg¨ úi£ug isiqka fhduq lrkak'

² úlsrKh u.ska hï jia;=jl ;dmh ydks ùu flfrys n,mdk my; i|yka idOl

meyeÈ,s lrkak'

² mDIaG j¾.M,h

² mDIaGfha iajNdjh

² mDIaGfha WIaK;ajh

² m%dfhda.sl j Ndú; jk ;dm úlsrlj, fh§ï - YS;lrK" jdyk f¾äfhag¾"

bf,lafg%daksl mßm: ̂Micro Processor jeks& WodyrKhg f.k úia;r lr fokak'

tajdfha my; ±lafjk Ndú; ms<sn|j isiqka iu. idlÉPdjla fufyh jkak'
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² j¾.M,h jeä jk fia mDIaG ieliSu

² l¿ r¿ mDIaG fh§u

² ikakhkh" ixjykh yd úlsrKh hk l%uj,ska ;dm ydksh wju lsÍug fhdod

we;s W;aidyhka WKq j;=r fnda;,hl ieleiau weiqßka meyeÈ,s lrkak'

² yß;d.dr wdprKh úia;r lr § tys wksis úmdl f,i f.da,Sh WKqiqu jeä ùu

úia;r lrkak'

² mßir ixrlaIK wjYH;dj u;= lsÍu i|yd isiqka fhduq lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ;dm ixl%duK úê -  Methods of heat transfer

² ikakhkh -  Conduction

² ixjykh -  Convection

² úlsrKh -   Radiation

² iaÒr;dmS ls%hdj,sh -   Adiabatic process

² ifudaIaK l%shdj,sh -   Isothermal process

² ;dm.;s úoHdfõ m<uq kshuh -   The first law of thermodynamics

² ;dmc l%shdj,sh -   Thermodynamic process

.=Kd;aul fhojqï (

² mßjdrl øj" nkaika odylh" WIaK;aj udk" c, n÷ka" óg¾ fldaÿ" iudk yrialv

yd úúO Èf.ka hq;= f,day o~q" úúO yrialfvka hq;a iudk È.e;s f,day o~q"

;¾fudaia ma,dial=jla ^WKqj;=r fnda;,hla&

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ;dm ixl%duK úê i|yka lsÍu

² ;dm ikakhk YS>%;dj flfrys n,mdk idOl ,ehsia;=.; lsÍu

² § we;s .eg¨jl ;dm ikakhk YS>%;dj .Kkh lsÍu

² m%dfhda.sl fh§ïj, § ;dm ikakhk YS>%;dj wvq lr .; yels wdldr fidhd

ne,Su'

² m%dfhda.sl fh§ï wdY%S; .eg¨ úi|Su'

² ;dm úlsrKh u.ska isÿjk ;dm ydks ùfï YS>%;dj flfrys n,mdk idOl fidhd

ne,su'

² yß;d.dr wdprKh wju lsÍug .; yels l%shdud¾. úia;r lsÍu'
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ksmqK;dj   11 ( pd,l ridhk úµdfõ uQ,O¾u Ndú; lr m%;sl%shd YS>%;dj md,kh

lrhs'

ksmqK;d uÜgu 11'1 ( m%;sl%shd YS>%;dj flfrys n,mdkq ,nk idOl mÍCIKd;aul j

ks¾Kh lrhs'

ld,Éfþo ixLHdj # 07 hs'

bf.kqï M, # ² hï úm¾hdihl tall ld,hla ;=< isÿjk fjkia ùu YS>%;dj

f,i m%ldY lrhs'

² wjl,k ix.=Klh weiqßka YS>%;dj úia;r lrhs'

² øjH m%udKfha fjkia ùu m%;sl%shd YS>%;dj uekSfï uQ,sl

idOlhla f,i olajhs'

² YS>%;dj iei£fï § øjH m%udKh fyda idkaøKh fyda u; r|d

mj;sk fjk;a .=Khla Ndú; l< yels nj meyeÈ,s lrhs'

² m%;sl%shd YS>%;dj wOHhkh lrkq msKsi ld,h ueksh yels fifuka

isÿjk ridhksl m%;sl%shd f;dard .kshs'

² m%;sl%shdjl YS>%;dj flfrys n,mdk idOl WIaK;ajh" idkaøKh

^mSvkh&" fN!;sl iajNdjh ̂ m%;sl%shlj, mDIaÁl j¾.M,h& yd

W;afm%arl kï lrhs'

² ridhksl úm¾hdihl YS>%;dj flfrys WIaK;ajfha n,mEu

wdo¾Ykh lrhs'

² m%;sl%shdjl YS>%;dj flfrys idkaøKfha n,mEu fmkaùu i|yd

WodyrK imhhs'

² m%;sl%shdjl YS>%;dj flfrys fN!;sl iajNdjh ̂mDIaÁl j¾.M,h&

n,mdk wdldrh wdo¾Ykh lrhs'

² iucd;Sh iy úIucd;Sh W;afm%arl u.ska YS>%;dj fjkia ùu

wdo¾Ykh lr fmkajhs'

mdvï ie,iqu i|yd Wmfoia (

² yels ;rï iajdNdúl WodyrK imhñka mßirfha i sÿjk ixiso aê"

laIKsl$fláld,Sk$È.=ld,Sk f,i j¾.SlrKh lrñka mdvug msúfikak'

² ;U f,dayh yd iskala f,dayh fjka fjka j o< jYfhka 50] HNO
3
 wï,hg oud

m%;sl%shd YS>%;dfõ fjki fmkakqï lrkak'

² CuSO
4
 ødjKhlg iskala lene,a,la oud ødjKfha j¾K fjkia ùu fmkakqï

lrkak' ødjKfha idkaøKfhys ñkqula f,i j¾Kh fhdod.; yels fyhska YS>%;dj

iei£fï § j¾K fjki ie,els,a,g .; yels nj idlÉPd lrkak'

² talSh ld,hl § isÿ jk idkaøKfha fjkia ùu m%;sls%hdjl YS>%;dj f,i w¾:

±laúh yels ^m%;sl%shl idkaøKh wvq ùu fyda M, idkaøKh jeä ùu f,i&  nj

isiqka iu`. idlÉPd lrkak'

² idudkHlrKh lrk ,o my; ridhksl m%;sl%shdfõ
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A m%;sl%Shlfha idkaøKh fjkia ùfï YS>%;dj }   f,i fyda

D m%;sl%Shlfha idkaøKh fjkia ùfï YS>%;dj }   nj wjl,k ix.=Klh

weiqßka meyeÈ,s lrkak'

² m%;sl%shdjl YS>%;dj flfrys n,mdk my; i|yka idOl ms<sn|j isiqka iu`.

idlÉPd lrkak'

² WIaK;ajh

² idkaøKh ̂ mSvkh&

² fN!;sl iajNdjh ^m%;sl%shlj, mDIaÁl j¾.M,h&

² W;afm%arl ^iucd;Sh fyda úIucd;Sh& nj úia;r lrkak'

² tu idOlj, n,mEu ksÍlaIKh lsÍu i|yd my; i|yka mÍlaIK isÿ lrkak'

² m%;sl%shdjl YS>%;dj flfrys WIaK;ajh n,mdk nj fmkaùu i|yd rEmigyfka

oelafjk wdldrhg wegjqu ilid moaO;sj, WIaK;ajh muKla úp,kh lrñka

wksl=;a idOl ksh; j ;nd m%;sl%shdj isÿ lrjkak'

² mÍlaIKfha ksÍlaIK mokï lr .ksñka m%;sl%shd YS>%;dj flfrys WIAK;ajfha

n,mEu ms<sn| ks.uKhlg t<efUkak'

² m%;sl%shdjl YS>%;dj flfrys idkaøKh n,mdk nj fmkaùu i|yd  rEm igyfka

oelafjk mßÈ wegejqula ilia lr msßisÿ lrk ,o 2 cm È. ue.akSishï má lene,s

folla tl;= lrkak' k, follg c,h 10 cm3 ne.ska f.k tl k,hlg HCI

ìxÿ folla o wfklg ìxÿ y;rla o oud mÍlaIKh lr n,kak'  ̂ fuys wfkl=;a

idOl ksh; j ;nd idkaøKh muKla fjkia lrkak&

² ksÍlaIK mokï lr.ksñka m%;sl%shd YS>%;dj flfrys idkaøKfha n,mEu ms<sn|

ks.uKhlg t<efUkak'

² m%;sl%shdjl YS>%;dj flfrys m%;sl%shlj, fN!;sl iajNdjh ^mDIaÀl j¾.M,h&
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n,mdk nj fmkaùu i|yd

² CaCO
3
 leg iy CaCO

3
 l=vq iudk ialkaO fjk fjk u mÍlaIK k<

follg .kak'

² k, folg u tl u idkaøKh we;s ^Wod# 0.01 mol dm-3 HCl(aq) & wï,

iudk mßud tl;= lrkak'

² mÍlaIK k, fol u c, ;dmlhl ;nkak'

² jdhq msgùfï fõ.j, fjki ksÍlaIKh lrkak'

² c, ;dml ;=< ;eîfï wjYH;dj wjOdrKh lrkak'

² mÍlaIKfha ksÍlaIK mokïlr .ksñka m%;sl%shd YS>%;dj flfrys fN!;sl

iajNdjfha n,mEu ms<sn| ks.uKhlg t<efUkak'

² W;afm%arl hkq m%;sl%shdjl YS>%;dj jeälrkq ,nk yd m%;sl%shdjg iyNd.S jqj o

ridhksl úm¾hdihlg ,la fkdjk øjH nj;a" iucd;Sh yd úIucd;sh hkqfjka

W;afm%arl j¾. folla we;s nj;a idlÉPdjla weiqßka fmkajd fokak'

² iucd;Sh W;afm%arliucd;Sh W;afm%arliucd;Sh W;afm%arliucd;Sh W;afm%arliucd;Sh W;afm%arl

m%;sl%shl iy W;afm%arl tl u l,dmfha mj;S kï tu W;afm%arl iucd;Sh

W;afm%arl f,i ye|skafjk nj isiqkag wjOdrKh lrkak'

Wod( 1' 

2' 

² úIucd;Sh W;afm%arlúIucd;Sh W;afm%arlúIucd;Sh W;afm%arlúIucd;Sh W;afm%arlúIucd;Sh W;afm%arl

W;afm%arl yd m%;sl%shl tlsfklg fjkia l,dmj, mj;sk úg tajd úIucd;Sh

W;afm%arl f,i ye|skafjk nj isiqkag wjOdrKh lrkak'

Wod( 1' 

2' 

² ridhksl m%;sl%shdjl YS>%;dj flfrys W;afm%arl n,mdk nj  mÍlaId lsÍu i|yd"

² lelEreï k, ;=klg zmßud 20Z H
2
O

2
 10.0 cm3 ne.ska .kak' ^zmßud 20Z

hkafkka woyia jkafka iïu; WIaK;ajh yd mSvkfha § H
2
O

2
 ødjKfha tall

mßudjlska O
2
 jdhq zmßud 20Z la ,efnk nj hs'&

² m<uq k,hg c,h 5.0 cm3 o fojk k,hg 0.1 mol dm-3 NaOH ødjKh 5.0

cm3 o f;jk k,hg MnO
2
 l=vq iaj,amhla o tl;= lrkak'

² k, ;=fkys jdhq nqnq¨ msgùfï YS>%;d ii|kak'

² H
2
O

2 
úfhdack m%;sl%shdj i|yd NaOH iucd;Sh W;afm%arlhla f,i;a"

MnO
2 
úIucd;Sh W;afm%arl f,i;a l%shd l< nj m%ldY lrkak'

² m%;sl%shd YS>%;dj flfrys W;afm%arlj, n,mEu ms<sn| ks.uKhlg t<efUkak'

uQ,sl joka$ixl,am (Key Words)(

² m%;sl%shd YS>%;dj -  Reaction rate

² iucd;Sh W;afm%arl -  Homogeneous catalyst

² úIucd;Sh W;afm%arl - Heterogeneous catalyst

.=Kd;aul fhojqï(

² by; úia;r l< mÍlaIK I, II, III yd IV isÿ lsÍug wjYH ridhk øjH yd

úoHd.dr WmlrK
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; lreKq ms<sn| j wjOdkh fhduq lrkak'

² m%;sl%shdjl YS>%;dj úia;r lsÍu'

² m%;sl%shdjl YS>%;dj ñksh yels wdldr úia;r lsÍu'

² fok ,o o;a; weiqßka m%;sl%shdjl YS>%;dj .Kkh lsÍu'

² m%;sl%shd YS>%;dj flfrys idkaøKh" WIaK;ajh" fN!;sl iajNdjh yd W;afm%arl

hk idOlj, n,mEu mÍlaIKd;aul j fmkaùu'

² ridhk øjH yd úoHd.dr WmlrK Ndú;h ms<sn| ksjerÈ l=i,;d m%o¾Ykh lsÍu'

² m%;sl%shd YS>%;dj flfrys n,mdk idOl WÑ; mßÈ yiqrjñka m%;sl%shd YS>%;dj

md,kh flfrk wjia:d i|yd ksoiqka oelaùu'
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ksmqK;d uÜgu 11'2 ( ridhksl m%;sl%shdjl YS>%;dj flfrys n,mdk idOl úia;r lsÍu

i`oyd pd,l ridhk úoHdfõ uQ,sl ixl,am Ndú; lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² ;ks mshjr m%;sl%shdjla hkq l=ulaoehs úia;r lrhs'

² ;ks mshjr m%;sl%shdjla wdY%s; j m%;sl%shd LKavdxlhg tosßj

Yla;sh m%ia;dßl j bosßm;a lrhs'

² il%shk Yla;sh y÷kajhs'

² m%;sl%shdjla isÿùug imqrd,sh hq;= wjYH;d kï lrhs'

² wKq .eàu" wKq WÑ; osYdk;shlska hq;= j .eàu yd .efgk wKq

il%shk Yla;sh blaujd ;sîu m%;sl%shdjla iïmQ¾K ùug imqrd,sh

hq;= wjYH;d nj m%ldY lrhs'

² m%;sl%shdjla isÿùug imqrd,sh hq;= wjYH;d ;Dma; lsÍu flfrys

WIaK;ajh" idkaøKh" W;afm%arl iy fN!;sl iajNdjh hk

idOl n,mdk wdldrh úia;r lrhs'

² nyq mshjr m%;sl%shdjla úia;r lrhs'

   ²  m%;sl%shdjl fõ. ks¾K mshjr  meyeos,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

² m%;sl%shdjla mshjr tllska fyda lsysmhlska isÿ úh yels nj fmkajd § mdvug

wdrïNhla ,nd .kak'

² ;ks mshjrlska muKla isÿjk m%;sl%shd ;ks mshjr m%;sl%shd ^uQ,sl m%;sl%shd& f,i

ye¢kafjk nj meyeÈ,s lrkak'

² m%;sls%shdjla isÿ ùug Yla;sh wjYH nj fmkajd fokak'

² ;ks mshjrlska isÿjk m%;sl%shdjlg WodyrK f,i

 bÈßm;a lr th ;dmdjfYdaIl

m%;sl%shdjla nj i|yka lrkak'

² fuu m%;sl%shdjg wod< m%;sl%shd LKavdxlhg tosrsj Yla;sh m%ia;dßlj ksrEmKh

l< yels nj úia;r lrkak'

² il%shk Yla;sh yd il%shk ixlS¾Kh y÷kajd fokak'

² il%shk Yla;sh hkq M, ksmoùu i|yd ix>ÜGkh jk wKqj,g ;sìh hq;= wju

Yla;sh nj;a th Yla;s ndOlhla jk w;r tys úYd,;ajh ta ta m%;sl%shdjg wkkH

jQ w.hla .kakd nj;a meyeÈ,s lrkak'

² m%;sl%shdjla isÿ ùug my; i|yka wjYH;d imqrd,sh hq;= nj isiqka iu`. idlÉPd

lrkak'

² m%;sl%shlwKq ix>ÜGkh úh hq;= h'

² wKq WÑ; ÈYdk;shla iys;j .eáh hq;= h'

² il%shk Yla;sh blau jQ wKq .eáh hq;= h'

² m%;sl%shd YS>%;dj flfrys WIaK;ajh" idkaøKh" W;afm%arl yd m%;sl%shlj, fN!;sl

iajNdjh n,mdk wdldrh úia;r lrñka idlÉPdjla fufyh jkak'

² m%;sl%shdj,ska nyq;rh" ir, f,i fmfkk m%;sl%shd mjd" mshjr lsysmhlska isÿjk
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w;r tajd nyq mshjr m%;sl%shd hkqfjka ye¢kafjk nj meyeÈ,s lrkak'

² ridhksl m%;sl%shdjla mshjr lsysmhlska isÿ jk nj wdï,slD; fmdgEishï

vhsfl%dafïÜ ødjKhlg yhsv%cka f*frdlaihsâ tl;= lsÍfuka fmkajd fokak'

² nyq mshjr m%;sl%shdjl fõ.h ks¾Kh lrkafka fifukau isÿjk m%;sl%shdj u.ska

nj meyeÈ,s lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ;ks mshjr m%;sl%shd - Single step reaction

² il%shk Yla;sh - Activation energy

² il%shk ixlS¾Kh - Activated complex

² nyq mshjr m%;sl%shd - Multi step reaction

² fõ. ks¾K mshjr - Rate determining step

.=Kd;aul fhojqï (

mÍlaIK i|yd wjYH ridhkødjKh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ;ks mshjr m%;sl%shdjla Yla;s igykl ksrEmKh lsÍu'

² m%;sl%shdjla isÿùug ;sìh hq;= wjYH;d úia;r lsÍu'

² m%;sl%shdjla isÿùug ;sìh hq;= wjYH;d n,mdk wdldrh meyeÈ,s lsÍu'

² nyq mshjr m%;sl%shd úia;r lsrSu
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ksmqK;dj 12 ( nyqwjhúl øjH .fõIKh lrhs'

ksmqK;d uÜgu 12'1 # úúO ks¾Kdl wkqj nyqwjhúl øjH j¾.SlrKh lr jHQyhúúO ks¾Kdl wkqj nyqwjhúl øjH j¾.SlrKh lr jHQyhúúO ks¾Kdl wkqj nyqwjhúl øjH j¾.SlrKh lr jHQyhúúO ks¾Kdl wkqj nyqwjhúl øjH j¾.SlrKh lr jHQyhúúO ks¾Kdl wkqj nyqwjhúl øjH j¾.SlrKh lr jHQyh

úu¾Ykh lrhs'úu¾Ykh lrhs'úu¾Ykh lrhs'úu¾Ykh lrhs'úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² nyqwjhúl wKq iu`. ir, wKq  ixikaokh lrhs'

² úúO ks¾Kdhl wkqj nyqwjhúl j¾.SlrKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ir, wKq úYd, ixLHdjla tlsfkl yd iïnkaO fjñka idok úYd, wKq

nyqwjhúl f,i ye¢kafjk nj fmkajd foñka mdvug msúfikak'

² nyqwjhúl wKqj, my; i|yka ,laIK ms<sn| j isiqka iu. idlÉPd lrkak'

² nyqwjhúl wKq b;d È.= yd kuHYS,S ùu ksid tajd tlsfkl fj,S meg,S

mej;Su'

² nyqwjhúl wKqjl ialkaOh ir, wKqjl ialkaOh fuka b;d úYd, .=Khla

ùu

²  iajNdjfha yuqjk fm%daàk" msIagh" fi,shqf,daia" iajdNdúl rn¾ hkdÈh

 iajdNdúl nyqwjhúl nj'

²  lD;%su j ksmojd .kakd nyqwjhúl myiqfjka ksmojd.; yels ùu" ñ,

wvqùu yd úúO ld¾h i|yd myiqfjka fhdod.; yels ùu ksid fndfyda

fihska m%fhdackj;a ùu'

ksoiqka( fmd,s;Ska" fmd,sfm%dms,Ska" fmd,sjhskhs,a laf,darhsâ ^PVC &

fmd,siaghsÍka" fíla,hsÜ

² ir, wKqjla jk t;Ska wKq b;d úYd, m%udKhla tlsfkl yd ne£fï m%;sM,hla

f,i fmd,st;s,Ska ,nd fok nj fmkajd fokak'

n    

n

    t;Ska              fmd,s t;s,Ska ^fmd,s;Ska&

² ksIamdok l%shdj,sfha iajNdjh wkqj we;eï nyq wjhúl wKq f¾Çh" w;= fnÿKq

yd wKq tlsfkl iu. yria nkaOkj,ska ne÷Kq  nyqwjhúl jYfhka mj;sk nj

wKql igyka wdOdrfhka isiqkag wjOdrKh lrjkak'

     f¾Çh fmd,st;s,Ska                         w;= fnÿkq fmd,st;s,Ska
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yria nkaOkj,ska ne÷Kq nyqwjhúl

² nyqwjhúlj, wKq weisÍ we;s wdldrh wkqj iaMálrEmS yd wiaMálrEmS m%foaY

^crystalline regions& y÷kd.; yels nj fmkajd fokak'

² wd;;shla hgf;a we§ug ,lajk iarEmh wkqj m%;Hia: wjhúl" ma,diaála øjH yd

;ka;= f,i nyq wjhúl j¾. l< yels nj fmkajd fokak'

² hï m%udKhl yria nkaOk we;s nyqwjhúl øjH fyda o`.r wdldrhg ieliS we;s

nyqwjhúl wKqj,ska iukaú; øjHj,g wd;;shla we;s l< úg we§ug ,la fõ'

kuq;a ndysr n,h ksoyia l< úg § kej;;a m%;sj¾;Sh f,i uq,a iajrEmhg fyda

wdikak jYfhka uq,a iajrEmhg m;a ùu rn¾ yd b,diagu¾j, ^elastomer&

,laIKhla nj meyeÈ,s lrkak'

² khsf,daka jeks ;ka;= iajrEmfhka ksIamdokh l< oE wd;;shla hgf;a we§ug

m%;sfrdaë nj meyeÈ,s lrkak'

² ;dmh yuqfõ myiqfjka uDÿ ;;a;ajhg m;a l< yels ma,diaála ;dm iqúld¾h

^Thermoplastic& ma,diaála f,i o tfia uDÿ l< fkdyels ma,diaála ;dmia:dmk

^Thermosetting& ma,diaála f,i o ye¢kafjk nj úia;r lrkak'

² ;dm iqúld¾h ma,diaála ;dmh yuqfõ uDÿ ;;a;ajhg m;a lsÍfuka wjYH yevhla

,nd§ bkamiq isis,a lsÍfuka wdrïNl yevhg jvd fjkia yevhla we;s øjHhla

njg m;a l< yels nj úia;r lrkak'

² ;dm iqúld¾h ma,diaálaj, yria nkaOk fkdue;s w;r ;dm ia:dmk ma,diaálaj,

yria nkaOk mej;Su fuu fjkig fya;=jk nj meyeos,s lrkak'

uQ,sl joka$ixl,am (Key Words)(

² nyqwjhúl - Polymer

² iaMálrEmS m%foaY - Crystalline regions

² wiaMálrEmS m%foaY - Amorphous regions

² ;dm iqúld¾h nyqwjhúl - Thermoplastic polymers

² ;dmia:dmk nyqwjhúl - Thermosetting Polymers

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

    my; lreKq ms<sn| j wjOdkh fhduq lrkak'

² nyqwjhúl wKq yd ir, wKqj, jHqyuh fjkialï i|yka lsÍu'

² ir, wKq iy tajd tla ù iEfok nyqwjhúl wKq ,ehsia;=.; lsÍu'

² nyqwjhúl wKq úúO ks¾Kdhl hgf;a j¾. lsÍu'
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ksmqK;dj   13 ( tttttosfkod cSú;fha .eg¨ ksrdlrKh lr.ekSu i|yd fhÿï uDÿldx.osfkod cSú;fha .eg¨ ksrdlrKh lr.ekSu i|yd fhÿï uDÿldx.osfkod cSú;fha .eg¨ ksrdlrKh lr.ekSu i|yd fhÿï uDÿldx.osfkod cSú;fha .eg¨ ksrdlrKh lr.ekSu i|yd fhÿï uDÿldx.osfkod cSú;fha .eg¨ ksrdlrKh lr.ekSu i|yd fhÿï uDÿldx.

Ndú; lrhsNdú; lrhsNdú; lrhsNdú; lrhsNdú; lrhs

ksmqK;d uÜgu 13'1 ( f,aLKlrKh i|yd joka ieliqï uDÿldx.h Ndú; lrhf,aLKlrKh i|yd joka ieliqï uDÿldx.h Ndú; lrhf,aLKlrKh i|yd joka ieliqï uDÿldx.h Ndú; lrhf,aLKlrKh i|yd joka ieliqï uDÿldx.h Ndú; lrhf,aLKlrKh i|yd joka ieliqï uDÿldx.h Ndú; lrh ss ss s

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² joka ieliqï uDÿldx.h újD; lr f.dkq ;ekam;a lsrSu" uQ,sl

ixialrK lghq;= lsrSu" wdlD;slrKh lsrSu" mdG iy jia;=

msgm;a lsrSu" ú;eka lsrSu hkdosh isÿ lrhs'

² mrsÉfPao iy msgq wdlD;slrKh lrhs' j.= we;=<;a lrhs' ,ehsia;=

ks¾udKh lrhs'

² Ñ;%l" PdhdrEm hkdosh we;=<;a lrhs'

² wlaIrfõlaIh" Yío ksêh iy oiqka j¾. Ndú; lrhs'

² msgq ksuejqu (Page Setting)" uqøs; fmr oiqka Ndú; lrhs'

² f,aLkhla uqøKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mrssos iqÿiq m%fõYhla ,nd .kak

² tosfkod olakg ,efnk úúO wkaofï f,aLk lsysmhla fmkajd tajdfha joka

ilid we;s wkaou" msgq" ;Sre yd fPao ilid we;s wdldrh ms<sn| idlÉPd lsrSu

² wl=rej,g wu;r j tajdfha we;=<;a fldg we;s fjk;a oE ms<sn|j idlÉPd

lsrSu ^rEm igyka" j.= wdosh&

² tajdfha isÿ lr we;s úúO wdlD;slrK wdldr y÷kajd oSu

² tajd uqøKh lr we;s wkaou ms<sn|j idlÉPd lsrSu

^fï i|yd uqøs; fmd;a" mqj;am;a" jHdmD;s ksnkaOk" wdrdOkd m;% wdoS úúO fmd;am;a

yd uqøs; oE fhdod .; yels h&

² fuu ksmqk;dj b.ekaùfïoS m%dfhda.sl w;aoelSï ,nd .ekSfï wjia:dj isiqkg

,nd osh hq;=hs' fuys oS oekg nyq, j Ndú;hg .efkk ysñlï iys; fhÿï

uDÿldx.h jk uhsfl%dfid*aÜ T*Sia fyda újD; fla;l uDÿldx.hla jk ´mka

T*Sia ldKavfha fhÿï uDÿldx.hla fyda fuu fol u fhdod .ekSu jvd;a fhda.H

fõ' fuu l=uk uDÿldx.h fhdod .;a; o" tys fjkia ldKav y÷kajd oSfï oS hï

hï fjkialï isÿjk nj isiqkg wjfndaO jk wkaoñka mdvu ie,iqï lr .kak'

² iïm%odhsl joka ieliqï l%uj,g idfmalaI j mrs.Kl wdY%s; joka ieliqï l%u

Ndú;fha jdis ms<sn|j isiqka oekqj;a lsrSug idlÉPdjla fufyhjkak'

² uhsfl%dfid*aÜ j¾â 2007 w;=re uqyqKf;ys tla tla fukq whs;u u.ska wjYH

ld¾hhka  isÿ l< yels nj;a" tla tla fukQ whs;u u; uQislh  la,sla lsrSfuka

tu ld¾hhka y÷kd .; yels nj;a fmkajd fokak'

² ks¾foaYs; fhÿï uDÿldx.hg wod< jk fia úIhh wka;¾.;h uq,qukska u wdjrKh

jk mrsos m%dfhda.sl wNHdij,g m%uqL;ajh foñka b.ekaùfï l%shdj,sh kshñ;

ld,h ;=< ksulrkak'

² l,ska iQodkï lr.;a f,aLkhla Ndú; lrñka uQ,sl ixialrK yd wdlD;slrK

lghq;= o" msgm;a lsÍu" ú;eka lsÍu hkdÈh ie,iqï lr .kak'
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² joka ieliqï uDÿldx. úúO iud.ïj,ska ksujd we;s nj yd tajd ñ<§ .; hq;=

nj;a' újD; fla; uDÿldx. fkdñf,a Ndú; l< yels nj;a fmkajd myod fokak'

YsIH l%shdldrlï i|yd idudkH Office meflacfha fuka u újD; fla; uDÿldx.h

hk meflac fol u Ndú; lrkafka kï" uDÿldx. fol u Ndú; lsßfï yelshdj

,nd .; yels h'

² l=uk joka ieliqï uDÿldx.h Ndú; l< o tys w;=re uqyqK; iy tla tla

l%shdldrlu lsÍfï § Ndú; lrk fuj,u fidhd .kakd wdldrh uq, § meyeo,s

j fmkajd fokak' ^bka miq <uqka wfkl=;a l%shdldrlïj, È Tjqka úiska u wdo<

fuj,u ,nd .ekSu yd Ndú;h isÿ lrkq we;'&

² joka ieliqï uDÿldx.h Ndú; fldg w¨;ska ilia l< fyda ixialrKh l< fyda

f.dkqjla ;ekam;a lrk wdldrh m%dfhda.sl j lsÍug <uqka fufyh jkak'

² msgq wdlD;slrKh ms<sn| meyeÈ,s wjfndaOhla ,nd foñka úúO j¾.fha f.dkq

i|yd msgq wdlD;slrKh fjkia jk nj fmkajkak'

² msgm;a lsÍu" ú;eka lsÍu hkdÈh lrk l%u lSmhla we;s nj fmkajd" jvd;a myiq

ir< l%uhg isiqka yqre lrjkak'

² joka ieliqï uDÿldx.hl we;s j.= we;=<;a lsÍfï jeo.;a lu myod fokak' j.=

we;=<;a lrjd tu j.= ;ukag wjYH mßÈ ilia lr .ekSu i|yd fhdod .kq ,nk

l%shdldrlï ish,a, yqre lrjkak'

² ,smshlg fyda ,shú,a,lg Ñ;%l fyda Pdhd rEm hkdÈh we;=<;a lsÍu fuka u

m%ia;dr we;=<;a lsÍu o yqre lrjkak'

² ,smshla fyda ,shú,a,la ilia lr wjika jQ miq tys ksjerÈ;dj ;yjqre lr .ekSug

wlaIrfldaIh yd YíO ksêh jeks oE Ndú; lr .kakd wdldrh meyeÈ,s lrkak'

² ilia lr wjika jQ ,shú,a,la uqøKh lsÍug fmr msgq ksuejqu ilia lsÍfï

jeo.;a lu meyeÈ,s lrkak' ta wkqj ilia l, ,shú,a, uqøKhg fmr oiqka Ndú;

lr mÍlaId lr ne,Sug yqre lrjkak'

² mß.Klhg iïnkaO l< uqøK hka;%h f;dard .ekSu;a bka miq wjYH msgm;a

.Kk uqøKh lr .ekSu;a isÿ lrk wdldrh meyeÈ,s lr uqøKh lrjkak'

uQ,sl joka$ixl,am (Key Words)(

² joka ieliqï uDÿldx.h - W ord processing software

² msgq wdlD;slrK -  Formatting

² msgq ksuejqu - Page setting

.=Kd;aul fhojqï (

² fhÿï uDÿldx. tlla fyda lsysmhla iys; mrs.Kl hka;%

² uhsfl%dfid*aÜ T*Sia (Microsoft Office)

² ´mka T*Sia ldKavfha fhÿï uDÿldx.hla ̂LibreOffice)

² úúO wkaofï uqøs; f,aLk lsysmhla

² nyq udOH m%lafIamKhla
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ks¾foaYs;  fjí wvÑ

http://www.flyertutor.com/microsoft-word-tutorials/flyer-tutor/florist-flyer-flower-

garden.asp

https://wiki.documentfoundation.org/images/3/35/WG40-WriterGuideLO.pdf

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² joka ieliqï uDoqldx. Ndú;fhka f,aLkhla ks¾udKh lsÍu

² tu f,aLkfha wjYH mrsos wdlD;SlrKhka isÿlsÍu

² tu f,aLkhg wjYH mrsos j.= we;=<;a lsÍu

² thg Ñ;%l" PdhdrEm wdosh we;=<;a lsÍu

² wlaIrdfõlaIKh yd Yío ksê Ndú;fhka ksjeros joka fh§u

² uqøK fmr oiqk n,d ksis mrsos f,aLkh  uqøKh lsÍu



70

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;d uÜgu 13'2 ( j.= .; l< o;a; .nvd lsÍug iy o;a; úYaf,aIKh lsÍugj.= .; l< o;a; .nvd lsÍug iy o;a; úYaf,aIKh lsÍugj.= .; l< o;a; .nvd lsÍug iy o;a; úYaf,aIKh lsÍugj.= .; l< o;a; .nvd lsÍug iy o;a; úYaf,aIKh lsÍugj.= .; l< o;a; .nvd lsÍug iy o;a; úYaf,aIKh lsÍug

me;=reïm;a m;a uDÿldx. Ndú; lrhs'me;=reïm;a m;a uDÿldx. Ndú; lrhs'me;=reïm;a m;a uDÿldx. Ndú; lrhs'me;=reïm;a m;a uDÿldx. Ndú; lrhs'me;=reïm;a m;a uDÿldx. Ndú; lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² me;=reïm;a uDÿldx.fha wjYH;dj iy tys Wmfhda.S;dj meyeos,s

lrhs'

² me;=reïm;la ux fijqï úfYaIdx. iudf,dapkh lr jevm;la

;khs'

² Woõ ZZ HelpZZ Ndú; lrhs'

² o;a; we;=<;a lr tajd wkq ms<sfj,lg m%o¾Ykh lrhs'

² we;=<;a l< o;a; wkqidrfhka .Kkh lsÍï isÿ lrhs'

² o;a; ixialrKh" msgm;a lsÍu" ú;eka lsÍu" lemSu" we,ùu iy

wdlD;slrKh lrhs'

² zzAuto fillZZ iQ;%h Ndú; lrhs'

² fldaI ixhqla; lsÍu iy uOHia: lsÍu lrk wdldrh bf.k

.kshs'

² o;a; kdu" mrdi" fmryka" f;aÍï iy j,x.= lrk ,ehsia;=

Ndú;fldg o;a; fufyhjhs'

² iQ;% iy Y%s; Ndú; lrhs'

² m%ia;dr iy igyka ks¾udKh lrhs'

² YS¾Il yd mdol we;=<;a lrhs'

² jevfmd;a ;ekam;a lrhs" msgq .=Kdx. ilihs" uqøKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² mka;sfha <uqkaf.a ,l=Kq ,ehsia;= ilia lrk wdldrh idlÉPd lrñka mdvug

m%fõY jkak'

² <uqkaf.a uq¨ ,l=Kq" idudkH ,l=Kq" ia:dkh .Kl hka;% u.ska fidhk wdldrh

idlÉPd lrkak'

² ,l=Kq fjkia úgl oS ,l=Kq ,ehsia;=j fjkia lsßug we;s wmyiq;dj fmkajd

fokak'

² mß.Kl u.ska ,l=Kq ,ehsia;= ilia lsÍfï oS we;s myiqlï yd tys jdis ms<sn|

isiqka oekqj;a lsÍug idlÉPdjla fufyh jkak'

² me;=reïm;a uDÿldx.h újD; fldg tys w;=re uqyqK; yd my; lreKq we;=<;a jk

mrsos meyeos,s lssÍï isÿ lrkak'

² jev fmd;^W ork book&" jevm; ^W ork sheet&" ;Sre" fmA<s" fldaI" fldaI

,smsk" fma<S wxl" ;Sre YS¾I" mrdi" Formular bar

² jevm; ;=< Mouse pointer tflys fjkia ùï fmkajd oS ta tla tla wjia:dj,

Ndú;h meyeos,s lrkak'

² jevm; ;=< .uka lsÍu" uq,a fldaIhg yd ´kEu fldaIhlg tljr msúiSu wdosh

meyeos,s lrkak'

² o;a; we;=<;a lsÍu" we;=<;a l< o;a; iudkHlrKh" msgm;a lsÍu" ú;eka lsßu"

lemSu" we,ùu iy wdlD;slrKh meyeos,s lrkak'
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² f,an, w.hka yd iQ;% meyeos,s fldg tajd fldaI u; msysgk wdldrh fmkajd

fokak'

² Auto Fill Ndú; l< yels wjia:d fmkajd fokak'

² o;a; ms<sfj<g ilia lsßu ^Data sort&" fmryka lsÍu ^Filter&" j,x.= ,ehsia;=

^Validation list& meyeos,s lrkak'

² Ys%; yd iQ;% meyeos,s lrkak'

² m%ia;dr meyeos,s lrkak'

² YS¾Il yd mdol fhdok wdldrh meyeos,s lrkak'

² jevfmd; ;ekam;a lsÍu" msgq .=Kdx. ^Page setup&" uqøKh lsÍu meyeos,s lrkak'

uQ,sl joka$ixl,am (Key Words)(

² me;=reï m;a uDÿldx.h - Spread sheet software

² jevm; - W ork sheet

.=Kd;aul fhojqï (

² mß.Kl úoHd.drhla

² me;=reïm;a uDÿldx.hla

² mka;s ,l=Kq ,ehsia;=jla fyda lsysmhla

² nyq udOH m%lafIamKhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² me;=reïm;a uDÿldx. Ndú; l< hq;= wjia:d wjfndaO lr .ekSu'

² me;=reïm;a Ndú;d fldg ,l=Kq ,ehsia;= ilia lsÍu'

² me;=reïm;a u.ska m%ia;dr ks¾udKh lsÍu'

² iQ;% yd Y%s; Ndú; fldg .Kkh lsÍï myiqfjka isÿ lsÍu'

² msgq .=Kdx. ilia fldg uqøKh isÿ lsÍu'
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ksmqK;d uÜgu 13'3 ( bf,lafg%dksl bÈßm;a lsÍulg iu¾mk uDÿldx.hla Ndú; lrhs’bf,lafg%dksl bÈßm;a lsÍulg iu¾mk uDÿldx.hla Ndú; lrhs’bf,lafg%dksl bÈßm;a lsÍulg iu¾mk uDÿldx.hla Ndú; lrhs’bf,lafg%dksl bÈßm;a lsÍulg iu¾mk uDÿldx.hla Ndú; lrhs’bf,lafg%dksl bÈßm;a lsÍulg iu¾mk uDÿldx.hla Ndú; lrhs’

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² uQ,sl iu¾mkhla ie,iqï lr tys ;ekqï tall ks¾Kh lrhs'

² mdG" f;aud iy ú,di iu. jev lrhs'

² m%ia;dr" igyka" j.=" yevhka Ndú; lrhs'

² udOH iire ^Media clip& iy iÔùlrK iu. jev lrhs'

² f;aud" miqìï iy ú,di Ndú; lrhs'

² iu¾mk uDÿldx.fha úfYaIdx. iu¾mkh ;ekSu i|yd fhdod

.kshs'

² Yío iy iire iy iÔùlrK iu¾mkhg ixhqla; lrhs'

² úúO wdlD;s wkqj ;ekam;a lr uqøKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mrsos iqoqiq m%fõYhla ,nd.kak'

² tosfkod cSú;fha iu¾mk Ndú;hg .efkk wjia:d ms<sn|j isiqka iu.

idlÉPd lrkak'

² bf,lafg%dksl iu¾mk Ndú;fhka bosrsm;a lrkakdg iy fm%alaIlhdg w;aú|sh

yels jdis ms<sn|j o idlÉPd lrkak'

² ilia lrk ,o iu¾mkhla fmkajd tys olakg ,efnk iqúfYaI fuka u

wdl¾IKSSh wx. ms<sn|j ye|skaùula lrkak'

² iu¾mk uDÿldx.h újD; lrk wdldrh fmkajkak'

² uhsfl%dfid*aÜ T*Sia iy ksoyia yd újD; uDÿldx. ̂ ´mka T*Sia& hk foj¾.h

u fhdod .ksñka m%dfhda.sl l%shdldrlïj, ksr; lrjkak'

² úIhh wka;¾.;h wdjrKh jk mrsos wod< l%shdldrlï" fukQ" fuj,ï" rsnka

wkqidrfhka meyeos,s lrkak'

² uhsfl%dfid*aÜ iy ksoyia yd újD; uDoqldx. weiqrska tu l%shdjka imqrd .kakd

wdldrh fmkajd fokak'

² iu¾mkhl uQ,sldx. y÷kajd fokak'

² lod" msrsie,iqus (Layouts), f;aud" Wm f;aud" ú,di hkdosh

² iu¾mkhla ie,iqï lsrSfï jeo.;alu myod fokak'

² f;aud" Wm f;aud" mska;+r" j.= wdosh ksjeros wkaoñka lodj u; we;=<;a lsrSu'

² tajd m%o¾Ykh úsh hq;= wkq ms<sfj< yd ú,dihka ms<sn| wjfndaOhla ;sîu'

² lodj u;g tla tla wx. we;=<;a lrk wdldrh fmkajd fokak'

² f;aud" Wm f;aud" mska;+r" j.=" udOH iire wdosh

² wjYH msrsie,iqï ^Layouts)iys; j kj lod iu¾mkhg we;=<;a lsrSu ms<sn|j

wjfndaOhla ,nd fokak'

² iu¾mkh o¾Ykhjk wkaou wNsu;lrKh lsrSu ms<sn| j wjfndaOhla ,nd fokak'

²  Custom Animation, slide Transition

² ilia l< iu¾mKh úúO f.dkq j¾. hgf;a ;ekam;a lrjkak'

² ilia l< iu¾mKh úúO wdlD;s hgf;a uqøKh lrjkak'
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² fjkia uDÿldx. ldKav ̂Versions) j, olakg ,efnk fjkialï fmkajd fokak'

² imhd we;s fjns ,smsk yryd wfkl=;a úIh lreKq ms<sn|j wjfndaOhla ,nd

fokak'

uQ,sl joka$ixl,am (Key Words)(

² iu¾mKh - Presentation

² udOH iire - Media clip

.=Kd;aul fhojqï (

² iu¾mk uDÿldx.hla iys; mrs.Kl

² ilia lrk ,o iu¾mkhla fyda lsysmhla

² nyqudOH m%lafIamKhla  (Multi media projector)

ks¾foaYs; fjí wvú

http://ase.tufts.edu/its/trainDocuments/powerpoint07Basics.pdf

http://www.roanestate.edu/webfolders/youngm/gis110/powerpoint/

powerpoint_tutorial.pdf

http://library.med.utah.edu/ed/eduservices/handouts/PowerPoint_Web/

PPT2003_basic_tutorial.pdf

http://inpics.net/powerpoint03.html ( You can Start from this URL)

http://wiki.openoffice.org/wiki/Documentation/How_Tos/First_Steps_in_Impress2

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² fok ,o wjia:djlg iqÿiq mßos iu¾mkhla ie,iqï lsÍu

² iu¾mk uDÿldx.hla újD; fldg thg wjYH msßie,iqu f;dard .ekSu

² wod< wx. we;=<;a lrñka iu¾mkhla jeä oshqKq lsÍu'

² tla tla wx. wjYH mros  icSùlrKh lsÍu'

² iu¾mkh iqÿiq mßos m%o¾Ykh lsÍu'

² iu¾mkh miqj m%fhdackhg .; yels jk mßos ;ekam;a lsÍu'
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ksmqK;dj   14 ( f;dr;=re ,nd .ekSu iy ikaksfõokh i|yd M,odhs f,i

wka;¾cd,h Ndú; lrhs'

ksmqK;d uÜgu 14'1 ( f;dr;=re m%fõYh i|yd wka;¾cd,h Ndú; lrhs'f;dr;=re m%fõYh i|yd wka;¾cd,h Ndú; lrhs'f;dr;=re m%fõYh i|yd wka;¾cd,h Ndú; lrhs'f;dr;=re m%fõYh i|yd wka;¾cd,h Ndú; lrhs'f;dr;=re m%fõYh i|yd wka;¾cd,h Ndú; lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² wka;¾cd, b;sydih idlÉPd lrhs'

² wka;¾cd,hg iïnkaO ù f;dr;=re yqjudre lr .kS'

² ,smsk úYaf,aIKh lrhs'

² fjí ,smskhl ixrpl úia;r lrhs'

² fijqï hka;% Ndú; lrhs' (Search engines)

² fjí wvúhl ld¾hh úia;r lrhs'

² fjí wvúj, we;s f;dr;=re M,odhS f,i fidhhs'

² úúO j¾.fha fjí wvú y÷kd .kS'

² wka;¾cd,fha fiajd úia;r lr Ndú; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² cx.u ÿrl:k tlsfkl iïnkaO jk wdldrh ms<sn| j isiqka iu. idlÉPd lr

cd, ms<sn| ixl,amh meyeÈ,s lrñka mdvug msúfikak'

² mß.Kl cd,hla hkq l=ula±hs meyeÈ,s lrkak'

² wka;¾cd,h cd,hkaf.a cd,hla ^Network of Networks) nj meyeÈ,s lrkak'

² uq,a u mß.Kl cd,h jk Arpanet cd,fha isg wo mj;sk wka;¾cd,h olajd

ixj¾Okh meyeÈ,s lrkak'

² wka;¾cd,h ixj¾Okh ùfï § kshudj,sj, ^Protocols& wjYH;d u;= jQ wdldrh

meyeÈ,s lr kshudj,s úia;r lrkak

² wka;¾cd,hg msúiSu i|yd Ndú; lrk fjí w;ßlaiq ̂Internet Explorer, Google

Chrome, Mozila Firefox& y÷kajd foñka tajdfha l%shdldÍ;ajh úia;r lrkak'

² URL hkq l=ula±hs y÷kajd § tys fldgia meyeÈ,s lrkak'

² IP ,smskh yd tys fldgia y÷kajd fokak'

² jiula ̂Domain& hkq l=ula±hs meyeÈ<s lrkak' jiï kduh ̂Domain name& yd tys

ld¾hh meyeÈ,s lrkak'

² wka;¾cd, myiqlu ,nd.; yels wdh;k ms<sn| idlÉPd lrkak' ta wkqj ISP

(Internet Service Provider) meyeÈ,s lrkak'

² wo ,nd.; yels úúO wka;¾cd, meflac ms<sn| j oekqj;a lrkak'

² wka;¾cd,fhka ,efnk úúO fiajdjka ms<sn| j idlÉPd lrkak' ta wkqj my;

±lafjk fiajdjka iúia;r j idlÉPdjg k.kak'

² B-;emE,

² f,dal úisß úhuk ^www-World W ide W eb&

² fuys § uQ,sl j tu ixl,amh bÈßm;a l< áï n¾k¾ia ,S ms<sn|j;a www

wka;¾cd,h ;=< l%shd;aul jk wdldrh ms<sn|j;a úia;r lr fokak'

² fjí w;ßlaiqj iy fijqï hka;% ^Search Engine& w;r fjki meyeÈ,s

lrkak'
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² úúO j¾.fha fjí wvú ms<sn| j iy fijqï hka;% u.ska wjYH fjí wvú

fidhd .kakd wdldrh meyeÈ,s lr fokak'

² by; bf.kqï b.ekaùï l%shdj,sfha § wjYH iEu ;ekl § u wka;¾cd,h Ndú;
lrñka m%dfhda.slj mdvula f,i by; oE l%shdjg kxjkak'

uQ,sl joka$ixl,am (Key Words)(

² fijqï hka;% - Search Engine

.=Kd;aul fhojqï (

² wka;¾cd, myiqlï iys; mß.Klhla fyda mß.Kl úoHd.drhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² by; olajd we;s bf.kqï M, ksishdldr j ,ndf.k we;s±hs mÍlaId lsÍu i|yd
iqÿiq we.hSula ilia lr <uqkag bÈßm;a lrkak'
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ksmqK;d uÜgu 14'2 # mKsúv yqjudrej i|yd úoHq;a ;emE, Ndú; lrhshshshshs

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² úµq;a ;emE, hkq l=ula±hs úia;r lrhs'

² úµq;a ;emEf,ys we;s úúO fiajdjka y÷kdf.k Ndú; lrhs'

² úµq;a ;eme,a ,smskhla ;khs'

² úµq;a ;eme,a mKsúv heùï" ,eîï lrhs'

mdvï ie,iqu i|yd Wmfoia (

² mKsúv yqjudre l%uhla f,i ,sms ;eme,a lsßu ms<sn| isiqka iu. idlÉPd lrñka

mdvug msúfikak'

² cx.u ÿrl:k Ndú;fha È hjk SMS fyj;a flá mKsúv yd ,smshl fjki

idlÉPd lrkak' fuys § flá mKsúv fõ.j;a jqj o th b;d flá nj myod

fokak'

² idudkH ;emEf,ka hjk ,sms ̂Snail mail& f,i y÷kajk w;r hjkq ,nk ,smshla

,nkakd fj; ,eîug .;jk ld,h úYd, nj fmkajkak'

² fï i|yd we;s úl,amh B-;emE, nj isiqkag meyeÈ,s lrkak' B-;emE, flá

fkdjk w;r È.= ,smshla SMS fuka u fõ.fhka flfkl=g heúh yels nj

fmkajkak'

² B-;eme,a fiajh yd ne÷Kq úúO myiqlï ms<sn| j isiqka iu. idlÉPd lrkak'

² úYd, msßilg tljr ,smshla heùfï yelshdj' fuys § CC iy BCC hk l%u

Ndú; lsÍu

² CC yd BCC hk foflys fjki meyeÈ,s lr fokak'

² B-,smshla iu. wuqKd heúh yels úúO foa ^msx;+r" fjk;a f,aLk" nyqudOH

f,aLk&

² B-,smshla heùug úµq;a ;eme,a fiajdjka fkdñf,a ,nd fok fjí wvú

wka;¾cd,fha we;s nj meyeÈ,s lrkak'

² Gmail

² Yahoo

² Hotmail jeks WodyrK Ndú; lrkak'

² B-;eme,a ,smskhla ̂.sKqula& tjeks fjí wvúhlg f.dia ilia lr .ekSu" m%dfhda.sl

l%shdldrlula f,i l< yels h'

² B-;eme,a .sKqula w¨;ska wdrïN lsßu

² wjYH f;dr;=re bÈßm;a fldg fmdaruh ksjerÈ j iïmQ¾K lsßu'

² .sKqug jvd;a WÑ; mßYS,l kduhla ^User Name& f;dard .ekSu'

² úêu;a uqr mohla f;dard .ekSu'

² mßYS,l kduh fyda uqr moh wu;l jQ úg Ndú; lsßu i|yd cx.u ÿrl:k

wxlh fyda wu;r B-;eme,a ,smskhla we;=<;a lsÍfï jeo.;alu'

² B-;eme,a ,smskhla wkkH ^Uniqe& nj

² by; lreKq fhdod .ksñka ieliq B-;eme,a .sKqula wdrïN lrjkak'

² wuqKd heúh yels ,sms f,aLkj, Odß;djfha we;s iSudjka ms<sn| j úia;r lrkak'

^tla tla fjí wvú u.ska imhk B-;eme,a fiajdfõ fuu m%udK fjkia jk nj

o fmkajd fokak'&
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² <uqka w;r B-;eme,a yqjudre lr .ekSug i,iajd tu.ska  CC, BCC, Reply yd

Forwarding hk oE Ndú;hg <uqka fhduq lrkak'

² úúO fjí wvúj,ska ksrka;rfhka ,efnk wkjYH ,sms zzSpamZZ u.ska kj;d

,sh yels nj fmkajd fokak'

² B-;emE, Ndú;fha § wka;¾cd,h Ndú;fha § fuka u idodpdr iïmkak úh hq;=

nj myod fokak' my; oelafjk oE lsÍfuka j,lsk f,i isiqka ±kqj;a lrkak'

² wka whf.a B-;eme,a .sKqïj,g we;=,a ùu fyda we;=,a ùug ;e;a lsßu'

² wiNH fyda fkd.e<fmk fyda hï whl=g wmydi jk" ;¾ckd;aul fyda

udkisl ;ejq,lg m;a lrkq ,nk ,sms heùu'

² B-;emE, iu. ffjria iys; weuqKqï heùu'

² wka whf.a f;dr;=re Ndú; lr wka whf.a kïj,ska B-;eme,a .sKqï ;ekSu'

² wkjYH fõ,djkaj, B-;eme,a .sKqug we;=,a ùu'

uQ,sl joka$ixl,am (Key Words)(

² úoHq;a ;emE, - e-mail

.=Kd;aul fhojqï (

² wka;¾cd, myiqlï iys; mß.Kl

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² by; l%shdj,sh mß.Kl úoHd.drhla ;=< wka;¾cd,h Ndú; lrñka isÿ lrk

m%dfhda.sl l%shdldrlula neúka tu l%shdj,sh ;=< § u we.hSu yd ;lafiarej isÿ

lrkak'

² B-;eme,a .sKqu ksjerÈ j ilia lsÍu'

² B-;eme,a .sKqu iu. weuqKqula heùu'

² CC yd BCC Ndú; fldg lsysm fofkl=g ,sms heùu'
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ksmqK;dj   15 ( n,h iy tys wdprK ms<sn| oekqu tosfkod cSú; wjYH;d i|yd

  fhdod .kshs'

ksmqK;d uÜgu 15'1 # n,fha iajNdjh iy tys n,mEï p,s;h ms<sn| ksjqgka f.a kshu
weiqrska úia;r lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² n,hl úYd,;ajh úia;r lrhs'

² n,hl ÈYdj úia;r lrhs'

² n,hl l%shd ,laIH y÷kd .kshs' n,hl l%shd f¾Ldj úia;r
lrhs'

² n,fha  SI tall bÈßm;a lrhs'

² p,s;h we;s lsÍu iy p,s; iajNdjh fjkia lsÍu   ksjqgkaf.a
kshu  weiqßka meyeÈ,s lrhs'

² ksjqgkaf.a fojk kshuh F=ma wdldrfhka bÈßm;a lr ir,
.eg¿ úi|hs'

² iajhx iSreudre n,j, iajNdjh úia;r lrhs'

² ia:s;sl >raIKh, iSudldrS >raIKh iy  .;sl >¾IKh hk mo
myod .ksñka >¾IKh ms<sn| úia;r lrhs'

² n,hla tlsfklg ,ïNl ÈYd follg úfNaokh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² n,h hkq jia;=jl ksYap, wjia:dj fjkia lrkakd jQ fyda taldldr m%fõYfhka

isÿjk p,s;h fjkia lrkakd jQ fyda fjkia lsÍug fmd<Ujkakd jQ fyda ndysr

ldrlhla f,i y÷kajd fokak'

² n,hg úYd,;ajhla" ÈYdjla fukau th l%shd;aul jk ,laIHhla mj;sk nj

ir, WodyrK f.kyer olajñka úia;r lrkak'

² n,fha ffoYsl iajNdjh fmkajd § tys l%shd f¾Ldj úia;r lrkak'

² n,h uksk tallh ksõgkh f,i olajkak'

² ksjqgkaf.a m<uqjk kshuh bÈßm;a lrkak'

² hï jia;=jl ialkaOfha;a" m%fõ.fha;a" .=Ks;h .uH;dj f,i bÈßm;a lrkak'

n,hla yuqfõ m%fõ.h fjkia jk neúka .uH;dj o fjkia jk nj fmkajd

fokak'

² ksjqgkaf.a fojk kshuh bÈßm;a lr tu.ska F=ma iólrKh ,nd .kak' F=ma

wdY%s; ir, .eg¨ úi£ug fokak'  n,fha tallh jk ksõgkh w¾: olajkak'

² iïmSvk ;rdÈhl ̂Kitchen scale& ;eáh u; Ndr ;eîu u.ska l%shdj iy m%;sl%shdj

y÷kajd § ksjqgkaf.a ;=kajk kshuh bÈßm;a lrkak'

² iajhx iSreudre n, úia;r lr wd;;sh" f;rmqï iy >¾IKh weiqßka WodyrK

f.kyer olajkak'

² ,S l=Üáhlg ÿkq ;rdÈhla .eg.id we§fï ir, mÍlaIKh weiqßka >¾IK n,j,

.=K úia;r lr" iaÓ;sl" iSudldÍ yd .;sl >¾IK n, l%shd;aul jk wdldrh

m%ia;drh weiqßka úia;r lrkak'
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² hï n,hla fjkqjg tlsfklg ,ïNl ÈYd folla Tiafia n, folla fhÈh yels

nj fmkajd § tu n, fol m<uq n,fha ixrpl f,i y÷kajd fokak'  fuf,i

n,hla tlsfklg ,ïNl ixrpl follska oelaùu n, úfNaokh f,i y÷kajd

fokak'

² n, úfNaokh wdY%s; ir, .eg¨ úi|kak'

uQ,sl joka$ixl,am (Key Words)(

² n,h - Force

² .uH;dj - Momentum

² ksõgkaf.a p,s; kshu - Newton's law of motion

² >¾IKh - Friction

.=Kd;aul fhojqï (

² ,S l=Üá" ÿkq ;rdÈ" iïmSvk ;rdÈ (Kitchen scale)" rn¾ má

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² hï jia;=jla fyda moaO;shla u; fhfok ndysr wix;=,s; n, y÷kd .kshs'

² p,s; kshu bÈßm;a lrhs'

² l%shdj yd m%;sl%shdj o we;=¨j jia;=jla u; l%shd lrk n, ,l=Kq lr fmkajhs'

² F=ma iólrKh Ndú;fhka ir, .eg¨ úi|hs'

² § we;s n,hla ixrpl u.ska olajhs'
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ksmqK;d uÜgu 15'2 # n, moaO;shl iïm%hqla;h fidhd .kshs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² tal f¾Çh n, foll iï%hqla;fha úYd,;ajh iy osYdj fidhd

.kshs'

² n, iudka;rdi% m%fïhfha ùÔh m%ldYkh Ndú; lr wdk;
n, foll iïm%hqla;h fidhd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² n,hla ixrpl follg fjkalr oelaúh yels fiau n, folla fjkqjg ;ks

n,hla fhÈh yels nj ir, mÍlaIK weiqßka fmkajd fokak'

² n, folla fyda jeä .Kkla fjkqjg fhÈh yels ;ks n,h tu n,j, iïm%hqla;h

f,i y÷kajkak'

² ,S l=Üá iy ÿkq ;rdÈ iys; wegjqï u.ska wdo¾Ykh lrñka

² tal f¾Çh n, folla tlu ÈYdjg l%shd lrk úg R = P + Q u.ska o

² tal f¾Çh n, folla m%;súreoaO ÈYdjg l%shd lrk úg R = P - Q u.ska o

iïm%hqla;fha úYd,;ajh ,efnk nj fmkajd fokak'

² n,h ffoYslhla neúka" hï ,laIHhl § l%shd lrk wdk; n, foll iïm%hqla;h

fiùu i|yd cHdñ;sl l%uhl wjYH;dj u;= lr fokak'

² hï ,laIHhl § l%shd lrk wdk; n, foll iïm%hqla;h fiùu i|yd jk n,

iudka;rdi% m%fïhh bÈßm;a lrkak'

² by; rEmfha cHdñ;shg wkqj iïm%hqla;fha úYd,;ajh fiùu i|yd

R2 = P2 + Q2 + 2PQ fldia  o iïm%hqla; n,fha ÈYdj fiùu i|yd

gEka ihska $^P+Q fldia & o bÈßm;a lrkak'

²  Rcq fldaKhla" iq̈  fldaKhla yd uyd fldaKhla jk wjia:d i|yd iïm%hqla;h

fiùfï .eg¨ ,nd § tajd úi£ug isiqkag iydh jkak'

² úoHd.drfha we;s mqjrejl lmams iú l< wegjqu Ndú;fhka kshuh mÍlaId

lsÍug isiqka fhduq lrkak'

uQ,sl joka$ixl,am (Key Words)(

² n, iïm%hqla;h - Resultant of forces

² n, iudka;rdi% m%fïh - Parallelogram forces

> >>

>
P

Q R



81

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

.=Kd;aul fhojqï (

² ,S l=Üá" ÿkq ;rdÈ" rn¾ má" n, iudka;rdi% uQ,O¾uh i;Hdmkh i|yd fhdod

.kakd lmams iú l< mqjrej" mä lÜg,

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² n, iïm%hqla;h hkq l=ula o hkak úia;r lrhs'

² lmams iys; mqjrej Ndú;fhka n, iudka;rdi% uQ,O¾uh i;Hdmkh lrhs'

² my; i|yka tla tla wjia:d i|yd § we;s n, foll iïm%hqla;h fidhhs'

² n, fol tlu ÈYdjg l%shd lrk úg

² n, fol m%;súreoaO ÈYdjg l%shd lrk úg

² n, fol ,ïnl j l%shd lrk úg

² n, fol iq¨ fldaKhlska wdk; j l%shd lrk úg

² n, fol uyd fldaKhlska wdk; j l%shd lrk úg
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ksmqK;d uÜgu 15'3 # n,hl N%uK wdprKh m%udKkh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² n,hl >Q¾Kh flfrys n,mdk idOl bÈßm;a lrhs'

² n,hl >Q¾Kh w¾: olajhs'

² n, hq.auhl >Q¾Kh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² ndysr n,hla fya;= fldg f.k hï jia;=jla § we;s ,laIHhla jgd N%uKh ùfï

l%shdj ukskq ,nk rdYsh n, >Q¾Kh f,i y÷kajd fokak'

² fodrla jik wjia:dj" jdykhl frdaohla .,jk wjia:dj" k< <s|lska j;=r

.ekSug yev,h Ndú; lrk wjia:dj hkdÈh u;la lrñka >Q¾Kh flfrys

n,mdk idOl my; mßÈ ,ehsia;=.; lrkak'

² n,fha úYd,;ajh

² >Q¾K .kakd ,laIHfha isg n,h fhdok ia:dkhg we;s ÿr

² —hï ,laIHhla fyda wlaIhla jgd n,hl >Q¾Kh hkq n,fha;a" >Q¾K .kakd

,laIHfha$wlaIfha isg n,fha l%shd f¾Ldjg we;s ,ïN ÿfrys;a .=Ks;h˜ f,i

>Q¾Kh w¾: olajkak'

1 rEmh 2 rEmh

1 rEmfha oelafjk mßÈ O ,laIHh jgd jia;=fõ >Q¾Kh G kï

G = Fr nj fmkajd fokak'

2 rEmfha oelafjk mßÈ wdk; ÿr § we;s úg O ,laIHh jgd jia;=fõ >Q¾Kh

G = Fr ihska  nj fmkajd fokak'

² hï ksh; >Q¾Khka i|yd ,ïN ÿr jeä lr .ekSfuka fhdok n,h wvq lr.;

yels nj iólrKhg wkqj fmkajd fokak'  ld¾h mßirfha tjeks fhdod .ekSï

,ehsia;=.; lrjkak'

² óg¾ fldaÿjla ueÈka új¾;kh lr tla fl<jrl ksh; Ndrhla t,ajd wfkla mi

úúO ÿrj,ska >Q¾Kh ;=,kh lsÍug t,aúh hq;= Ndrh fidhd by; iïnkaO;dj

fiùfï l%shdldrlfuys isiqka ksr; lrjkak'

² >Q¾Kh i|yd jk ir, .eg¨ úi£ug fokak'

² úYd,;ajfhka iudk jQ o" ÈYdfjka m%;súreoaO jQ o" tl u l%shd f¾Ldfõ fkdmsysgk

n, folla n, hq.auhla f,i y÷kajd fokak'
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² hq.auhl >Q¾Kh tla n,hl;a" n, fol w;r ,ïN ÿfrys;a" .=Ks;h u.ska ,nd

fok nj fmkajd fokak'

G=Fr

hq.auhl >Q¾Kh >Q¾K .kakd ,laIHh wkqj fjkia fkdjk nj fmkajd fokak'

uQ,sl joka$ixl,am (Key Words)(

² n, >Q¾Kh - Moment of  forces

² n, hq.auh - Couple of  forces

² hq.auhl >Q¾Kh - Moment of  couple

.=Kd;aul fhojqï (

² óg¾ fldaÿ" msyshd odr" ;=,d ;eá" mä lÜg," wdOdrl" weK uqßÉÑ .e,ùug Ndú;

lrk úúO È.ska hq;a h;=re

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² n,hl >Q¾Kh w¾: olajhs'

² >Q¾Kh flfrys n,mdk idOl ,ehsia;=.; lrhs'

² n, >Q¾K fiùfï § we;s .eg¨ úi|hs'

² hï >Q¾Khla wvq n,hlska ,nd .ekSu i|yd m%dfhda.sl wegjqï fhdod .efkk

wjia:d fidhd n,hs'

² n, hq.auh y÷kajhs'  hq.auhl >Q¾Kh i|yd iïnkaO;dj bÈßm;a lrhs'

² n, hq.au fhdod .efkk m%dfhda.sl wjia:d úia;r lrhs'

² n, hq.au wdY%s; .eg¨ úi|hs'
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ksmqK;d uÜgu 15'4 # n, moaO;shl iu;=,s;;dj ms<sn| j úYaf,aIKh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² n, folla hgf;a ,laIdldr jia;=jl iy oDV jia;=jl

iu;=,s;;dj úia;r lrhs'

² n, ;=kla hgf;a ,laIdldr jia;=jl iu;=,s;;dj i|yd wjYH;d
bÈßm;a lrhs'

² wdk; n, ;=kla hgf;a oDV jia;=jl iu;=,s;;dj i|yd wjYH;d
bÈßm;a lrhs'

² iudka;r n, ;=kla hgf;a oDV jia;=jl iu;=,s;;dj i|yd
wjYH;d bÈßm;a lrhs'

² >Q¾K uQ,O¾u Ndú; lr ir, .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² jia;=jla u; l%shd lrk ndysr n, fya;= fldg f.k th ;ajrKh fkdjkafka kï

fyda N%uKh fkdjkafka kï tu jia;=j n, iu;=,s;;dfõ we;s nj fmkajd

fokak'

fï i|yd my; oelafjk wjYH;d fol u;= lr olajkak'

² iïm%hqla;h Y=kH fkdùu

² >Q¾Kh Y=kH fkdùu

² ,laIHhl § l%shd lrk n, hgf;a jia;=jla iu;=,s; ùfï uQ,sl wjYH;dj

iïm%hqla;h Y=kH ùu nj fmkajd fokak'  tu.ska

² ,laIHhl § l%shd lrk n, folla hgf;a jia;=jla iu;=,s; ùu i|yd tu n,

fol úYd,;ajfhka iudk yd ÈYdfjka m%;súreoaO úh hq;= nj fmkajd fokak'

² ,laIHhl § l%shd lrk n, ;=kla hgf;a jia;=jla iu;=,s; ùu i|yd tu n,

;=fkka ́ kEu foll iïm%hqla;h b;sß n,hg úYd,;ajfhka iudk yd ÈYdfjka

m%;súreoaO úh hq;= nj fmkajd fokak'

fujeks iu;=,s; wjia:d WodyrK iys; j úia;r lrkak'

² óg by; Ndú; lr we;s lmams iys; mqjrej fyda kQ,aj,ska .eg .eiQ ÿkq ;rdÈ 3

l wegjqula Ndú;fhka fuh mÍlaId lsÍug isiqkag wjia:dj ,nd fokak'

² oDV jia;=jla n, folla hgf;a iu;=,s; ùug my; wjYH;d bgqúh hq;= nj u;=

lr olajkak'

n, fol

² úYd,;ajfhka iudk ùu

² ÈYdfjka m%;súreoaO ùu

² tlu l%shd f¾Ldfõ msysàu

² oDV jia;=jla n, ;=kla hgf;a iu;=,s; ùug my; wjYH;d bgqúh hq;= nj

u;=lr olajkak'  tu n, ;=fkka ´kEu foll iïm%hqla;h b;sß n,hg

² úYd,;ajfhka iudk úh hq;= h'

² ÈYdfjka m%;súreoaO úh hq;= h'

² tlu l%shd f¾Ldfõ msysáh hq;= h'



85

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

fufia iu;=,s; j mj;sk wdldr my; rEm igyka mßÈ úia;r lr m%dfhda.sl

wjia:d f.kyer olajkak'

² >Q¾K uQ,O¾uh bÈßm;a lr tu.ska" jia;=jla iu;=,s; j mj;sk úg ´kEu

,laIHhla jgd >Q¾Khkaf.a ùÔh ftlHh Y=kH jk nj fmkajd fokak'

ta wkqj n,hkaf.a

jdudj¾; >Q¾Khkaf.a ftlHh } olaIsKdj¾; >Q¾Khkaf.a ftlHh nj fmkajd

fokak'

n, ;=kla hgf;a iu;=,s; wjia:d i|yd >Q¾K uQ,O¾uh fhfok ir, .eg¨

úi£ug fokak'

uQ,sl joka$ixl,am (Key Words)(

² n, iu;=,s;;dj - Equilibrium of forces

² oDV jia;= - Rigit object

² >Q¾K uQ,O¾uh - Principle of moment

.=Kd;aul fhojqï (

² ÿkq ;rdÈ" n, iudka;rdY% uQ,O¾uh i;Hdmkh i|yd fhdod .kakd lmams iú l<

mqjrej" is;a;ï mqjre" mä lÜg," óg¾ fldaÿ" msyshd odr" kQ,a len,s

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² n, iu;=,s;;dj w¾: olajhs'

² ,laIHdldr jia;=jl n, iu;=,s;;dj i|yd wjYH;d bÈßm;a lrhs'

² oDV jia;=jl n, iu;=,s;;dj i|yd wjYH;d bÈßm;a lrhs'

² >Q¾K uQ,O¾uh bÈßm;a lrhs'

² n, ;=kl iu;=,s;;dj i|yd by; uQ,O¾uh fhdodf.k .eg¨ úi|hs'


