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                       .re wOHdmk wud;H;=udf.a mKsjqvh

Y%S ,dxflah <ud mrmqrg  .=Kd;aul wOHdmkhla ,nd §u wruqKq lr .;a wOHdmk 

wud;HdxYfha ld¾hNdrh bgq lsÍug .=rejrekaf.ka ,efnk Þhl;ajh m%n, h' YS>%fhka 

fjkia jk iudchl kQ;k m%jK;djkag yd wNsfhda.j,g uqyqK osh yels mqrjeishka 

ks¾udKh lsÍu i|yd .=rejrhdf.a j.lSu iqúfYaI  jQjls'

ld,Sk wjYH;d u; mokï j hdj;ald,Sk jk úIh ks¾foaY mka;s ldur bf.kqï 

b.ekaùï l%shdj,sh ;=< iqidOHlrKh i|yd .=rejrhdg msgqn, imhk .=re ud¾f.damfoaY" 

wOHdmkfha jeo.;a fuj,uls' f.da,Sh wOHdmk wruqKq idlaId;a lr .ekSu Wfoid rch 

f.k hk jev ms<sfj< id¾:l jkafka mka;s ldurh ;=< f.dv kef.k m%fndaOh Tiafia 

h' ta i|yd .=rejrhd Yla;su;a lsÍug wOHdmk wud;HdxYh ksn‘oj lghq;= lrhs'

oekqu mqmqrd hk iudchl kj oekqu .fõIKhg fm,Uùula we;s lrñka idïm%Þhsl 

{dkfha yr moaO;sj, moku u;" msßmqka iunr fm!reIhlska hqla; wkd.; mrmqrla 

f.dvke.Sug bgq lrk fufyjr Wfoid .=rejrekag ysi kud wdpdr lrñ' wfma ujqìu 

f,dj m%n, rdcHhka iu. ;r. l< yels orejkag flï ìula lsÍug .=rejrekaf.a iydh 

ksrka;rfhka wfmalaId lrñ'

fï .=re ud¾f.damfoaY ix.%yh iïmdokhg lemùfuka lghq;= l< ndysr úoaj;a uKav,j,g 

o cd;sl wOHdmk wdh;khg o" uf.a m%Kduh msßkuk w;r fuh uqøKh iy fnÞyeÍu 

i|yd Þhl jQ wOHdmk m%ldYk fomd¾;fïka;=jg o udf.a m%Yxidj ysñ fõ'

wls, úrdÊ ldßhjiï

wOHdmk wud;H
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wOHCI ckrd,aa mKsjqvh

  cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a 

lr .ekSu iy fmdÿ  ksmqK;d  ixj¾Okh  lsÍfï  uQ,sl wruqKq iys; j tjl 

meje;s wka;¾.;h mokï jQ úIhud,dj kùlrKhg Ndck fldg j¾I wglska hq;= 

pl%hlska iukaú; kj ksmqK;d mdol úIhud,dfjys m<uq jk wÈhr" j¾I 2007 § 

cd;sl wOHdmk wdh;kh úiska YS% ,xldfõ m%d:ñl yd oaú;Shsl wOHdmk lafIa;%hg 

y÷kajd fok ,§'

 m¾fhaIKj,ska wkdjrKh jQ lreKq o" wOHdmkh ms<sn| úúO md¾Yaj bÈßm;a l< 

fhdackd o mokï fldg f.k isÿ lrk úIhud,d ;d¾lSlrK ls%hdj,shl m%;sM,hla 

f,i úIhud,d pl%fha fo jekss wÈhr wOHdmk lafIa;%hg y÷kajd §u 2015 jif¾ isg 

wdrïN lr we;'

 fuu ;d¾lSlrK ls%hdj,sfha § ish¨ u úIhj, ksmqK;d mokï uÜgfï isg Wiia 

uÜgu olajd  l%udkql+, j  f.dvkeÕSu  i|yd my< isg by<g .uka lrk isria 

ifudaOdk l%uh Ndú; lr we;s w;r úúO úIhj, § tl u úIh lreKq kej; kej; 

bÈßm;a ùu yels ;dla wju lsÍu" úIh wka;¾.;h iSud lsÍu iy ls%hd;aul l< yels 

YsIH ñ;=re úIhud,djla ieliSu i|yd ;sria ifudaOdk l%uh Ndú; lr we;'

 .=re Nj;=kag mdvï ie,iqï lsÍu" bf.kqï - b.ekaùï ls%hdj,sfhys id¾:l j ksr; 

ùu" mka;s ldur ñkqï yd we.hSï m%fhdackj;a mßÈ fhdod .ekSu i|yd wjYH jk 

ud¾f.damfoaY ,nd §u wruqKq lr .ksñka kj .=re ud¾f.damfoaY y÷kajd § we;' mka;s 

ldurh ;=< § jvd;a M,odhS .=rejrhl= f,i lghq;= lsÍug fuu .=re ud¾f.damfoaY

 Wmldr jkq we;' isiqka f.a ksmqK;d j¾Okh lsÍu i|yd .=Kd;aul fhojqï yd 

ls%hdldrlï f;dard .ekSug .=rejrekag wjYH ksoyi fuu`.ska ,nd § ;sfí' tfuka u

 ks¾foaYs; mdG .%ka:j, we;=<;a jk úIh lreKq ms<sn| jeä nr ;eîula fuu 

.=re ud¾f.damfoaYj, wka;¾.; fkd fõ' tu ksid fuu .=re ud¾f.damfoaYh 

jvd;a M,odhS ùug kï wOHdmk m%ldYk fomd¾;fïka;=j úiska ilid we;s wod<

 mdG .%ka: iuÕ iu.dó j Ndú; lsÍu w;HjYH fõ'

 ;d¾lSlrKh lrk úIh ks¾foaY" kj .=re ud¾f.damfoaY yd kj mdG .%ka:j, uQ,sl 

wruqKq jkafka .=re flakaøSh wOHmk rgdfjka ñ§ isiq flakaøSh wOHdmk rgdjlg  

yd jvd;a ls%hdldrlï u; mokï jQ wOHdmk rgdjlg t<öu uÕska jev f,dalhg 

wjYH jkakd jQ ksmqK;d yd l=i,;dj,ska hqla; udkj iïm;la njg YsIH m%cdj 

ixj¾Okh lsÍu hs'

 kj úIh ks¾foaY iy .=re ud¾f.damfoaY iïmdokh lsÍfï § cd;sl wOHdmk 

wdh;kfha Ydia;S%h lghq;= uKav,fha o" wdh;k iNdfõ o" rpkfha § odhl;ajh 

,nd ÿka ish¨ u iïm;aodhlhska yd fjk;a md¾Yj, o buy;a lemùu we.hSug o 

fuh wjia:djla lr .kq leue;af;ñ'

wdpd¾h à' ta' wd¾' fÊ' .=Kfialr ñh

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh
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fmrjok

iudc m%.ukfhys,d uyÕ= fufyjrl kshef,kakka w;r .=rejre 

m%uqL fj;s' iajlSh Ôú;h ilia lr .ekSu i|yd orejkag u. 

fmkajkafkda .=rejre h'

2017 j¾Ifha isg l%shd;aul flfrk kj úIh ks¾foaYhg wÞ< 

Wiiafm< b.ekaùï lghq;= id¾:l lr .ekSu i|yd .=rejrekag 

myiqlï iemhSfï wruq‚ka fuu .=re ud¾f.damfoaYh uqøKh lr 

fnÞyeÍug wOHdmk m%ldYk fomd¾;fïka;=j lghq;= lrhs' cd;sl 

wOHdmk wdh;kh u.ska iïmdÈ; fuu .=re ud¾f.damfoaYh" orejkag 

ukd bf.kqï mßirhla ks¾udKh lr §ug wjYH u. fmkaùu 

.=rejreka jk Tn fj; ,nd fokq we;ehs hkak udf.a úYajdihhs'

fï m%h;akh h:d¾:hla jkafka fuu .=re ud¾f.damfoaYh  

mßYS,kfhka ,nk mßph bf.kqï b.ekaùï l%shdj,sh i|yd fhdÞ 

.ekSug ork W;aidyh u; h' tA ioa ld¾hh i|yd lem ù isák 

Tng udf.a f.!rjh msßkuñ'

 

  

ví,sõ' ã' moañKS kd,sld"

wOHdmk m%ldYk flduidßia ckrd,a"

wOHdmk m%ldYk fomd¾;fïka;=j"

biqremdh"

n;a;ruq,a,'

2018'03'28
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ksfhdacH  wOHË ckrd,aa mKsjqvh

 w;S;fha isg u wOHdmkh ksrka;rfhka fjkia ùïj,g Ndck fjñka bÈßhg .uka 

lrñka ;sìKs' uE; hq.fha fuu fjkia ùu ±ä f,i YS>% ù we;' bf.kqï l%ufõoj, 

fuka u ;dlaIKsl fuj,ï Ndú;h w;ska yd ±kqu W;amdokh iïnkaOfhka o .; jQ 

oYl fol ;=< úYd, msì§ula olakg ,eìKs'  fï wkqj cd;sl wOHdmk wdh;kh o 

2015 g wod< wOHdmk m%;sixialrK i|yd wm%udo j iqÿiq mshjr .ksñka isà'  f.da,Sh 

j isÿ jk fjkialï .ek fyd¢ka wOHhkh lr foaYSh wjYH;d wkqj wkqj¾;khg 

,la lr YsIH flakaøSh bf.kqï-b.ekaùï m%fõYh mdol lr .ksñka kj úIhud,dj 

ie,iqï lr mdi,a moaO;sfha kshuqjka f,i fiajh lrk .=re Nj;=ka jk Tn fj; 

fuu .=re ud¾f.damfoaYh mqo lrkafka b;d i;=áks'  

 fujeks kj u. fmkaùfï WmfoaYk ix.%yhla Tn fj; bÈßm;a lrkqfha ta u.ska 

Tng jvd;a odhl;ajhla Èh yels fõ h hk úYajdih ksid h'  

 fuu WmfoaYk ix.%yh mka;s ldur bf.kqï-b.ekaùï ls%hdj,sfha § Tng uy`.= 

w;aje,la jkjdg lsis u ielhla ke;'  tfia u fuh o Wmfhda.S lr .ksñka  ld,Sk 

iïm;a øjH Ndú;fhka jvd;a ixj¾Okd;aul m%fõYhla Tiafia mka;s ldurh yiqrejd 

.ekSug Tng ksoyi we;'

 Tn fj; ,nd fok fuu .=re ud¾f.damfoaYh uekúka wOHhkh lr jvd ks¾udKYS,s 

ore mrmqrla ìys lr YS% ,xldj wd¾Ól yd iudÔh w;ska bÈßhg f.k hEug lemùfuka 

hq;= j  lghq;= lrkq we;ehs uu úYajdi lrñ'  

 fuu .=re ud¾f.damfoaYh ks¾udKh jQfha fuu úIh lafIa;%hg wod< .=re Nj;=ka yd 

iïm;a mqoa.,hka /ilf.a fkdmiqng W;aidyh yd lem ùu ksid h'  

 wOHdmk moaO;sfha ixj¾Okh Wfoid ksu jQ fuu ld¾hh ud b;du;a Wiia f,i 

w.h lrk w;r fï i|yd lemù ls%hd l< Tn ieug uf.a f.!rjdkaú; ia;=;sh msß 

kuñ'

tï' t*a' tia' mS' chj¾Ok

ksfhdacH wOHlaI ckrd,a

^úoHd yd ;dlaIK mSGh&
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    ksfhdacH wOHlaI ckrd,a - ^úoHd yd ;dlaIK mSGh&
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úIh kdhl;ajh ( Ô' Ô' mS' tia' fmf¾rd ñh

     iyldr lÓldpd¾h  - úoHd fomd¾;fïka;=j

     cd;sl wOHdmk wdh;kh

úIhud,d lñgqj -

 wd¾' tia' fÊ' mS' Wvqfmdarej uhd  - wOHlaI" úoHd fomd¾;fïka;=j 

 Ô' Ô' mS' tia' fmf¾rd ñh -  iyldr lÓldpd¾h  
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01

tallh 01 ( mrudKql jHQyh

ksmqK;dj 10 ( mod¾:fha iajNdjh ks¾Kh lsÍfuys ,d bf,lafg%dak ieleiau 

yd Yla;s yqjudre Ndú;hg .kS'

ksmqK;d uÜgu 1(1 ( mrudKql jHQyh ms<sn| wdlD;s úu¾Ykh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï M, (  ² lef;dav lsrK wdo¾Ykh lsÍfuka miq ksÍlaIK ,shd 

olajhs'

•	 lef;dav lsrKj, .=K idlÉPd lrhs'

•	 mrudKqj yd WmmrudKql wxY= úia;r lrhs'

•	 ro¾*¾â wdlD;sh (rkam;a mÍËdj) úia;r lrhs'

•	 mrudKql l%udxlh yd ialkaO l%udxlh ^kshqla,sfhdak 

wxlh& i|yka lrhs'

•	 iuia:dksl w¾: oelaùu i|yd mrudKql kHIaáhg 

fm%dafgdakj, yd kshqfg%dakj, odhl;ajh meyeÈ,s lrhs'

•	 kshqla,hsv i|yka lrhs'

•	 uQ,øjHhl idfmalaI mrudKql ialkaOh Ndú; lrñka 

ir, .Kkh lsÍï isÿ lrhs'

•	 iajNdjh wjfndaO lr .ekSu i|yd úoHd{hka úiska ork 

,o m%h;ak w.h lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² WmmrudKql wxY= wkdjrKh i|yd fhdod .;a mÍlaIK ms<sn| j idlÉPd 

lrkak' ^lef;dav lsrK iy ro¾*âf.a rkam;a mÍlaIKh&

 ² lef;dav lsrKj, ,laIK idlÉPd lrkak'

 ² mrudKqj ms<sn| f;dïika wdlD;sh yd ro¾*â wdlD;sh úia;r lrkak'

 ² mrudKql l%udxlh iy ialkaO l%udxlh tajdfha ixfla; iu. y`ÿkajd fokak'

 ² iqÿiq ksoiqka bÈßm;a lrñka iuia:dksl y`ÿkajd fokak'

 ² laf,daÍkaj, idfmalaI iuia:dksl ialkaO yd tajdfha iq,N;dj fhdod .ksñka 

tys idfmalaI mrudKql ialkaOh .Kkh lrk whqre meyeÈ,s lrkak'

 ² iqÿiq ksoiqka bÈßm;a lrñka kshqla,hsv tajdfha iajNdjh wkqj j¾. lr olajkak'

 ² uQ,øjHhl idfmalaI mrudKql ialkaOh fhdod .ksñka ir, .Kkhka isÿ 

lrkak'

wod< mÍlaIK (

 ² lef;dav lsrKj, .=K wdo¾Ykh lsÍu

we.hSï yd ;lafiarelrKh (

 ² fok ,o iuia:dkslj, we;s bf,lafg%dak" fm%dafgdak yd kshqfg%dak .Kk ,sùug 

we;s yelshdj w.hkak'

 ksoiqka- 3H,1
35Cl-,17

2H+, 18O,1 8
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ksmqK;d uÜgu 1(2 ( úúO j¾.fha úoHq;aa - pqïnl úlsrK úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï M, ( •	 äfn%da.a,S iólrKh i|yka lrhs

•	 ksoiqka weiqßka bf,lafg%dakfha wxY=-;rx. oaffj; 

iajNdjh úia;r lsÍug äfn%da.a,S iólrKh fhdod .kS' 

λ	= h
mv

•	 ;rx.j, .=K úia;r lrk fN!;sl rdYs kï lr tajd 

w;r iïnkaO;d m%ldY lrhs'

•	 úoHq;a - pqïnl ;rx. hkq l=ula oehs úia;r lrhs'

•	  c υλ= " E hυ= yd 
h

mv
λ =  Ndú; lrñka ir, .eg¨ 

úi`ohs' 

•	 úoHq;a - pqïnl j¾Kdj,sfha úúO mrdi kï lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² úoHq;a - pqïnl ;rx.hla hkq l=ula ±hs y`ÿkajd fokak'

 ² úoHq;a - pqïnl ;rx.hl we;s úoHq;a yd pqïnl ixrpl y`ÿkajd §ug rEm igyka" 

wdlD;s fyda wod< úäfhda má Ndú; lrkak'

 ²  λ = h
mv jHq;amkak lsÍu u.ska mod¾:j, oaú;aj iajNdjh fmkajd fokak'

 ² bf,lafg%dakj, oaú;aj iajNdjh yd .=K ms<sn| j wjOdrKh lsÍu i|yd lef;dav 

lsrKj, új¾;kh yd ksfrdaOkhg wod< ksÍlaIK Ndú; lrkak'

 ² C= υλ" E = hυ iy E = mc2 Ndú; lr .eg¨ úi`okak'

 ² úoHq;a pqïnl j¾Kdj,sh úia;r lrkak'

we.hSï yd ;lafiarelrKh (

 ² iajNdjfha we;s úúO j¾.fha úlsrK yd tajdhska tÈfkod Ôú;hg ,efnk 

m%fhdack fidhd ne,Sug mejreula §fuka we.hSï isÿ lrkak'

 ² .eg¨ lsysmhla úi`§u u.ska E = hυ yd C= υλ hk iólrK Ndú; lsÍug we;s 

yelshdj w.hkak'
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ksmqK;d uÜgu 1(3 ( mrudKqj, bf,lafg%dksl Yla;s uÜgï i|yd idlaIH olajhs'

ld,Éfþo .Kk ( 09

bf.kqï M, ( •	 mrudKqjl whkSlrK Yla;sh isys le|jhs'

•	 wkqhd; whkSlrK Yla;Ska úia;r lrhs'

•	 wkqhd; whkSlrK Yla;s m%ia;dr Wmfhda.s lr .ksñka" 

mrudKqj, bf,lafg%dak" m%Odk Yla;s uÜgïj, yd 

WmYla;s uÜgïj, msysgk njg  idlaIH bÈßm;a lrhs'

•	 fnda¾ wdlD;sh úia;r lrhs'

•	 fnda¾ wdlD;sh fhdod .ksñka yhsârcka 

mrudKql j¾Kdj,sfhys f¾Ld fY%aKs .=Kd;aul j meyeÈ,s 

lrhs'

•	 mrudKqjlska Yla;sh wjfYdaIKh fyda úfudapkh jkafka 

f*dafgdak$ lafjdkagd f,i nj i|yka lrhs'

•	 lafjdkagï wxl y;r úia;r lrhs'

•	 lafjdkagï wxl l=,lhla fhdod .ksñka mrudKqjl we;s 

bf,lafg%dakh mej;Su úia;r lrhs ^4 jk Yla;s uÜgu 

olajd&'

•	 lafjdkagï wxl u.ska úia;r lrk ,o hï mrudKqjl 

we;s bf,lafg%dakhl wkkH;dj i|yka lrhs'

•	 lafjdkagï wxl i;frka iemfhk f;dr;=re i|yka 

lrhs'

•	 s yd p mrudKql ldËslj, yev rEm igyka uÕska olajhs'

mdvï ie,iqï i|yd Wmfoia (

 ² fnda¾ wdlD;sh iy Yla;s uÜgïj, meje;aau úia;r lrkak'

 ² m<uq whkSlrK Yla;sh yd fo jeks whkSlrK Yla;sh hk mo w¾:olajkak'

 ² fok ,o whkSlrK Yla;shla ksremKh lsÍug fmdÿ iólrKhla ,sùug u. 

fmkajkak'

 ² bj;a lrk bf,lafg%dak .Kkg bÈßfhka wkqhd; whkSlrK Yla;s m%ia;dr 

f.dvke.Su i|yd uQ,øjH lSmhl whkSlrK Yla;s o;a; ,nd fokak'

 ² Yla;s uÜgï mej;Sug tla idlaIHhla f,i whkSlrK Yla;s o;a; fhdod .; 

yels nj isiqka úiska w`Èk ,o m%ia;dr u.ska meyeÈ,s lrkak'

 ² úúO bf,lafg%dksl ixl%uK yd tajdg wod< j¾Kdj,S f¾Ld rEm igyka u.ska 

úia;r lrñka yhsârckays mrudKql j¾Kdj,sh meyeÈ,s lrkak'

 ² f¾Ld fY%aKsj, kï ,hsuka" ndu¾ yd mdIka f,i y`ÿkajd fokak'

 ² mrudKql j¾Kdj,sfha m%Odk ,laIK meyeÈ,s lrkak'

 ² mrudKqjl Yla;s uÜgï mej;Sug tla idlaIHhla f,i j¾Kdj,s o;a; fhdod .; 

yels nj f;areï .ekSug bv i,iajkak'

 ² f;dïika" ro¾*¾â yd fnda¾ wdlD;s ixikaokh lrñka mrudKql wdlD;s ms<sn| j

 iudf,dapkh lrkak'
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 ² f*dafgdakh yd Yla;s lafjdkaàlrKh iqÿiq wdldrhg y÷kajd fokak'

 ² Yla;s uÜgula ;=< bf,lafg%dakhl mej;Su úia;r lsÍug we;s lajkagï wxl 

y;r y`ÿkajd fokak'

 • m%Odk lafjdkagï wxlh (n)
 • WoaÈ.xY lafjdkagï wxlh (l)
 • pqïnl lafjdkagï wxlh (ml)
 • neuqï lafjdkagï wxlh (ms )

 ² iqÿiq ksoiqka fhdod .ksñka lafjdkagï wxl y;r u.ska ,nd fok f;dr;=re 

meyeÈ,s lrkak'

 ² s yd p ldlaIslj, yev rEm igyka wdOdrfhka fmkajd fokak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o ldlaIslhla ;=< we;s fok ,o bf,lafg%dakhla i|yd mej;sh yels 

lafjdkagï wxlh l=,lh ,sùug we;s yelshdj w.hkak'

 ² fok ,o úfYaIs; lafjdkagï wxl$wxlhlg wod< ldlaIslh y÷kd .ekSug we;s 

yelshdj w.hkak' ^lafjdkagï wxl +1, O, -1 i|yd px , py , pz ldlaIsl y÷kajd§u 

wjYH fkdfõ'&
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ksmqK;d uÜgu 1(4 ( tal,s; jdhquh mrudKqj, yd whkj, N+ñ wjia:dfõ 

bf,lafg%dak úkHdi ,shd olajhs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 WmYla;s uÜgïj, mj;sk bf,lafg%dak ixLHdj i|yka 

lrhs'

•	 bf,lafg%dak msÍug wod< uQ,O¾u yd kS;s i|yka lrhs'

•	 mrudKql l%udxlh 1 isg 54 olajd uQ,øjHj, N+ñ 

wjia:dfõ we;s tal,s; jdhquh mrudKqj, yd tajdfha 

whkj,  bf,lafg%dak úkHdi iïu; wdldrhg ,shhs'

•	 wjq*andjq uQ,O¾ufha wm.uk 4d fY%aKsfha mef,aähï ys 

bf,lafg%dak úkHdih weiqfrka meyeÈ,s lrhs'

•	 ia:dhS bf,lafg%dak úkHdi i|yd WodyrK olajhs'

 

mdvï ie,iqï i|yd Wmfoia (

 ² Yla;s uÜgïj,g bf,lafg%dak msÍfï rgdjg wod< yqkaâ kS;sh" mjq,S nysIaldr 

uQ,O¾uh yd wjq*andjq uQ,O¾uh meyeÈ,s lrkak'

 ² mrudKql l%udxlh 54g wvq (Ƶ < 54) uQ,øjHj, bf,lafg%dak úkHdi ,sùug 

isiqka fhduq lrkak'

 ² wekdhk yd legdhkj, bf,lafg%dak úkHdih ,shkak'

 ² iqÿiq ksoiqka fhdod .ksñka uQ,øjHj, ia:dhS bf,lafg%dak úkHdi ms<sn| j 

idlÉPd lrkak' (s0, s2, p0, p3, p6, p0, d5, d10)

 ² iuyr 4d uQ,øjHj, ^mef,aähï jeks& bf,lafg%dak úkHdih weiqfrka wjq*andjq 

uQ,O¾ufha wm.uk fmkajd fokak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o mrudKqj, ksjerÈ bf,lafg%dak úkHdi ,sùug we;s yelshdj w.hkak'

 ² fok ,o legdhk yd wekdhkj, bf,lafg%dak úkHdi ,sùug we;s yelshdj 

w.hkak'



06

.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

ksmqK;d uÜgu 1(5 ( uQ,øjH wdj¾;s;d j.=fõ ork ia:dkh ;yjqre lsÍug yd 

tajdfha mrudKql .=K bf,lafg%dak úkHdihg iïnkaO lsÍu 

i|yd uQ,øjHj, bf,lafg%dak úkHdih úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 10

bf.kqï M, ( •	 bf,lafg%dak úkHdih mokï fldg wdj¾;s;d j.=j 

f.dvk.hs'

•	 bf,lafg%dak úkHdih wkqj uQ,øjH s, p yd  d f.dkq 

hgf;a j¾. lrhs'

•	 bf,lafg%dak úkHdih wkqj 1 isg 18 ldKavj,g yd 1 isg 

7 olajd wdj¾;j,g wh;a uQ,øjH y÷kd .kshs'

•	 ksjdrl wdprKh iy iM, kHIaál wdfrdamKh úia;r 

lrhs'

•	 iyixhqc wrh" jekavjd,a wrh iy f,dayl wrh fhdod 

.ksñka mrudKql wrh úia;r lrhs'

•	 legdhkhl iy wekdhkhl wrh tys mrudKql wrh 

iu. ixikaokh lrhs'

•	 s yd p f.dkqj, uQ,øjH wdj¾;hla Èf.a yryg yd 

ldKavhla Èf.a my<g fmkakqï  lrk keUqre;d úia;r 

lrhs'  

•	 uQ,øjHj, bf,lafg%dak úkHdi mokï lr .ksñka m<uq 

whkSlrK Yla;sfha wla-jla úp,kh meyeos,s lrhs'

•	 bf,lafg%dak nkaOq;d Yla;sh i|yka lrhs'

•	 wdj¾;hla Èf.a yryg iy ldKavhla Èf.a my<g 

bf,lafg%dak nkaOq;d Yla;sh úp,kh jk whqre úia;r 

lrhs'

•	 fmda,sx mßudKh wkqj uQ,øjHhl úoHq;a-RK;dj úia;r 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² uQ,øjH tajdfha bf,lafg%dak úkHdih wkqj j¾.SlrKh lsÍu i|yd isiqka iu. 

iïnkaO fjñka wdj¾;s;d j.=j f.dvk.kak'

 ² wjidk bf,lafg%dak msfrk ldlaIsl j¾.h i,lñka uQ,øjH s, p yd d f.dkqj,g 

j¾. lsÍug isiqkag u`. fmkajkak'

 ² mrudKqj, ixhqc;d bf,lafg%dak ixLHdj wkqj th wh;a ldKavh y`ÿkd .kakd 

whqre fmkajd fokak'

 ² ksjdrl wdprKh yd iM, kHIaál wdfrdamKh meyeÈ,s lrkak'

 ² úoHq;a-RK;dj" mrudKql wrh" m<uq whkSlrK Yla;sh yd bf,lafg%dak ,nd 

.ekSfï Yla;sh hk moj, w¾: ±laùï bÈßm;a lrkak'

 ² fmda,sx mßudKhg wkqj úoHq;a-RK;dj úp,kh jk whqre myokak'
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 ² wdj¾;s;d j.=fõ ldKavhla Èf.a my<g iy wdj¾;hla Èf.a bÈßhg by; .=K 

úp,kh jk wdldrh meyeÈ,s lrkak'

 ² wdj¾;h Èf.a bÈßhg iy ldKavhla Èf.a my<g hk úg wekdhk yd legdhk 

iE§fï yelshdj meyeÈ,s lrkak'

 ² bf,lafg%dak úkHdih i,lñka wdj¾;hla Èf.a uQ,øjHj, m<uq whkSlrK 

Yla;sj, wlajla úp,khg fya;= idlÉPd lrkak'

 

we.hSï yd ;lafiarelrKh (

 ² fok ,o uQ,øjHj, mrudKql wrhhka ixikaokh lsÍug we;s yelshdj w.hkak'

 ² uQ,øjH lsmhl m<uq whkSlrK Yla;s m%ia;dr ÿka úg uQ,øjH y÷kd .ekSug 

we;s yelshdj w.hkak'

 ² fok ,o uQ,øjHj, bf,lafg%dak nkaOq;d keUqrej ms<sn| .fõIKh lsÍug we;s 

yelshdj w.hkak'
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tallh 02 ( jHQyh yd nkaOk

ksmqK;dj 2'0 ( nkaOk yd jHQy" mod¾:j, .=K iu`. iïnkaO lrhs'

ksmqK;d uÜgu 2(1 ( mod¾:fha jHQyh yd .=K ;SrKh lsÍfï ms<sfj;la f,i nyq 

mrudKql moaO;sj, m%d:ñl wka;¾ l%shd ú.%y lrhs'

ld,Éfþo .Kk ( 12

bf.kqï M, ( •	 ridhksl nkaOk iE§u i|yd ixhqc;d ljp bf,lafg%dak 

iyNd.s jk nj wjfndaO lr .ekSug ridhksl nkaOk 

úu¾Ykh lrhs'

•	 bf,lafg%dak yjq,a lr .ksñka iyixhqc nkaOk iE§u 

meyeÈ,s lrhs'

•	 ;ks nkaOk yd nyq nkaOk y÷kajd fohs'

•	 ¨úia jHQy we£fï § Ndú; jk kS;s meyeÈ,s lrhs'

•	 iyixhqc wKq yd whk ldKav i|yd ¨úia jHQy w|shs'

•	 nkaOkhg iyNd.s jk mrudKqj, úoHq;a-iDK;d fjki 

wkqj nkaOk ks¾O%eùh iyixhqc nkaOk" O%eùh iyixhqc 

nkaOk yd whksl nkaOk f,i ixikaokh lrhs'

•	 iqÿiq  ksoiqka foñka O%eùlrKh yd oaúO%ej >Q¾Kh hk 

ixl,am weiqfrka O%eùh iyixhqc nkaOkh iy wKqj, 

O%eùh;dj úia;r lrhs
•	 ix.; $ odhl nkaOk iE§u meyeÈ,s lrhs'

•	 whksl nkaOk iE§u meyeÈ,s lrhs'

•	 whksl ±,siaj, jHQyh yd fN!;sl ,laIK fidaähï 

laf,darhsâ ksoiqka f,i .ksñka meyeÈ,s lrhs 
•	 legdhkfha O%eùlrK n,h yd wekdhkfha O%ejKYS,;dj 

mokï lr .ksñka whksl nkaOkhl iyixhqc ,laIKh 

iqÿiq  WodyrK .ksñka meyeÈ,s lrhs'

•	 ixfhda.j, whksl ,laIK yd iyixhqc ,laIK 

ixikaokh lrhs'

•	 f,dayl nkaOkhl jHQyh meyeÈ,s lrhs'

•	 iyixhqc" whksl yd f,dayl nkaOk m%d:ñl wka;¾l%shd 

f,i i|yka lrhs'

        

mdvï ie,iqï i|yd Wmfoia (

 ² ridhksl nkaOk iE§ug ixhqc;d bf,lafg%dak iyNd.s jk nj fmr ±kqu 

úuiñka wjOdrKh lrkak'

 ² iqÿiq ksoiqka fhdod .ksñka iyixhqc nkaOk iEfok wdldrh úia;r lrkak' (H2, 
Cl2, HCl, HF)

 ² iqÿiq WodyrK imhñka ;ks nkaOk yd nyq nkaOk y`ÿkajd fokak' (O2, N2)
 ² iïu; kS;sß;s fhdod .ksñka ir, wKq i|yd ¨úia jHQy w`Èk wdldrh meyeÈ,s 

lrkak'
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 ² nkaOkhg iïnkaO ù we;s mrudKqj, úoHq;a-RK;d i,lñka tajd O%eùh" 

iyixhqc" ks¾O%eùh iyixhqc yd whksl f,i fnod fjka lrk whqre idlÉPd 

lrkak'

 ² úoHq;a-RK;d w.hhka Wmfhda.S lr .ksñka yd iqÿiq ksoiqka imhñka O%eùlrKh 

yd nkaOk >q¾Kh hk ixl,am úia;r lrkak' iqÿiq ksoiqka Wmfhda.s lr .ksñka 

odhl iyixhqc nkaOk iEfok whqre meyeÈ,s lrkak' ksoiqka- NH4
+, H3O

+, 
NH3BH3

 ² whksl nkaOk iy tu.ska whksl ±,sia iEfok wdldrh iqÿiq ksoiqka foñka 

meyeÈ,s lrkak'

 ² whksl oe,siaj, .=K meyeÈ,s lrkak' ^ikakdhl;dj" øjdxl yd ødjH;dj&

 ² legdhkhl O%eùldrl n,h yd wekdhkhl O%ejKYS,s;dj mokï lr .ksñka 

whksl nkaOkhla iyixhqc ,laIK fmkajk whqre idlÉPd lrkak'

 ² f,dayl nkaOk iEfok wdldrh meyeÈ,s lrkak'

 ² iyixhqc nkaOk" whksl nkaOk yd f,dayl nkaOk m%d:ñl wka;¾l%shd f,i 

kï lrk nj y`ÿkajd fokak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o ixfhda.hla  whksl" O%eùh iyixhqc" ks¾O%eúh iyixhqc" odhl iyixhqc 

yd f,dayl f,i j¾. lsÍug we;s yelshdj w.hkak'

 ² fok ,o ir, wKq yd whkj, ¨úia jHQy we`§ug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 2(2 ( iyixhqc yd O%eùh iyixhqc wKqj, yd ir, whkj, yev 

ú.%y lrhs

ld,Éfþo .Kk ( 16

bf.kqï M, ( •	 iïu; kS;s Ndú;hg .ksñka" iq,n j yuq jk Wmßu 

jYfhka mrudKq 10lg iSud jk iyixhqc wKqj, yd 

whkj, iïm%hqla; jHQy w|shs'

•	 iïm%hqla;;dj Ndú; lr ´fidaka wKqfõ yd ldnfkaÜ 

whkfha nkaOk osf.ys iudk;ajhg fya;= meyeÈ,s lrhs'

•	 mrudKqjl ldlaIsl w;sÉPdokh meyeÈ,s lrhs'

•	 iqÿiq ksoiqka Ndú;fhka uOHu mrudKqfõ  sp, sp2 yd sp3 

hk uqyqïlrK isÿ jk wdldrh úia;r lrhs'

•	 s-s, s-p yd p-p mrudKql ldËslj, f¾Çh w;sÉPdokfhka 

σ nkaOk iEfok nj i|yka lrhs'

•	 p ldlaIsl folla w;r md¾Yaúl w;sÉPdokfhka π nkaOk 

iEfok nj i|yka lrhs'

•	 σ yd π nkaOkj, m%n,;dj ixikaokh lrhs'

•	 uqyqï ldlaIsl w;sÉPdokfhka is.aud nkaOk iE§u úia;r 

lrhs'

•	 ixhqc;d ljp bf,lafg%dak hq., úl¾IK jdoh (VSEPR) 
Ndú; lr wKqj, yd whkj, flaJøSh mrudKqj jgd 

bf,lafg%dak hq.,a ÈYdkq.; ù we;s wdldrh ̂ bf,lafg%dak 

hq., cHdñ;sh& yd tajdfha yevh ^wKql cHdñ;sh& 

mqfrdal:kh lrhs'

•	 úúO wKqj, nkaOk fldaK ii|hs' ^nkaOk fldaKj, 

ienE w.hka mÍËd fkd flf¾'& 

•	 yev úoyd oelaùu i|yd wKqj, wdlD;s ;khs' 

•	 uqyqïlrKh" TlaislrK wxlh yd wdfrdamKh mokï lr 

f.k úoHq;a-RK;dj úp,kh jk whqre úia;r lrhs' 

^.=Kd;aul j muKs'&
 

mdvï ie,iqï i|yd Wmfoia (

 ² fo jeks wdj¾;fha uQ,øjH fhdod .ksñka iïm%hqla; jHQy hk ixl,amh y`ÿkajd 

fokak'

 ² iyixhqc wKqj, iy nyqmrudKql whkj, wvx.= uOH mrudKqfõ bf,lafg%dak 

ieleiau i,lñka sp, sp2 yd sp3 uqyqïlrKh wjia:d meyeÈ,s lrkak'

 ² mrudKql$ uqyqï ldlaIsl w;sÉPdokfhka ^f¾Çh$ md¾Yaúl& is.aud ^σ& yd mhs ^π& 
nkaOk iEfok wdldrh rEmigyka wdOdrfhka meyeÈ,s lrkak'

 ² O3 yd CO3
2- jeks m%fNaoj, iïm%hqla; uqyqïj, nkaOk È. iudk jk nj tajdfha 

iïm%hqla; jHQy i,lñka meyeÈ,s lrkak'

 ² ixhqc;d ljp bf,lafg%dak hq., úl¾IK jdoh (VSEPR) fhdod .ksñka wKqj, 

yev úia;r lrkak' ̂ Wmßu jYfhka bf,lafg%dak hq.,a yhl úl¾IK i,lkak'&
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 ² úúO wKqj, wdikak nkaOk fldaK ks¾Kh lrk whqre idlÉPd lrkak'

 ² úúO wKq$whkj, uOH mrudKqfõ úoH;a-RK;dj tys uqyqïlrKh" TlaislrK 

wxlh yd wdfrdamKh u; fjkia jk wkaou myokak'

wod< mÍlaIK (

 ² mrudKql wdlD;s lÜg,h u.ska wKqj, yevh fmkakqï lsÍu

we.hSï yd ;lafiarelrKh (

 ² fok ,o wKq iy whkj, yev ks¾Kh lsÍfï yelshdj w.hkak'

 ² fok ,o m%fNaoj, wdikak nkaOk fldaK mqfrdal:kh lsÍug we;s yelshdj 

w.hkak' ksoiqka- PCl3, CH4, H2O, NH4
+, NO2

-, SO2
 ² fok ,o wKq iy whkj, uOH mrudKqj, úoHq;a RK;djh ixikaokh lsÍug 

we;s yelshdj w.hkak'
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ksmqK;d uÜgu 2(3 ( mod¾:fha jHQyh yd .=K ks¾Kh lsÍfï l%uhla f,i úúO 

moaO;sj, oaú;Shsl wka;¾ l%shd úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 07

bf.kqï M, ( •	 iqÿiq ksoiqka Ndú; lr oaú;Shsl wka;¾l%shd wdldr úia;r 

lrhs'

•	 øjHhl mj;akd oaú;Shsl wka;¾l%shdj, iajNdjh yd tys 

fN!;sl .=K w;r iïnkaO;dj biau;= lr fmkajhs'  

•	 15" 16 iy 17 ldKavj, uQ,øjH øjdxl flfrys yhsârcka 

nkaOkj, n,mEu meyeÈ,s lrhs'

•	 oaú;Shsl wka;¾l%shdj, jeo.;alu iy mod¾:fha fN!;sl 

wjia:d i|yd tys n,mEu m%ldY lrhs'

•	 iqÿiq WodyrK uÕska wKql oe,sil ms<sfh, ùu meyeos,s 

lrhs'

•	 ±,sia jHQyj, ,laIK mqfrdal:kh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iqÿiq WodyrK foñka oaú O%ej- oaú O%Ej wka;¾ l%shd" yhsârcka nkaOk" whk - 

oaúO%ej wka;¾ l%shd" whk - fm%aß; oajO%ej wka;¾ l%shd" oajO%ej - fm%aß; oajO%ej 

wka;¾ l%shd iy ,kavka wmlsrKn, hkd§ oaú;Shsl wka;¾ l%shd we;s jk whqre 

meyeÈ,s lrkak'

 ² oaú;Shsl wka;¾ l%shdj, jeo.;alu iy mod¾:fha úúO fN!;sl wjia:d flfrys 

tajdfha n,mEu iqÿiq wlD;s fyda úäfhda o¾Yk Wmfhda.S lr .ksñka idlÉPd 

lrkak'

 ² oaú;Shsl wka;¾ l%shd fya;= fldg f.k úúO j¾.fha ±,sia ks¾udKh jk wdldrh 

meyeÈ,s lrkak'

 ² ±,sia jHQyj, fN!;sl ,laIK idlÉPd lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o øjHj, ;dmdxl yd øjdxl ixikaokh lsÍug we;s yelshdj w.hkak'
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tallh 03 ( ridhksl .Kkh

ksmqK;dj 3'0 ( ridhksl .Kkh lsÍï ksjerÈ j isÿ lrhs'

ksmqK;d uÜgu 3(1 ( mrudKqfõ yd wKq iïnkaO fN!;sl rdYs Wmfhda.S lr 

ridhksl iQ;% ks¾Kh lsÍug" wod< ksh; Ndú; lr .Kkhka 

isÿ lrhs'

ld,Éfþo .Kk ( 13

bf.kqï M, ( •	 fok ,o m%fNaohl we;=<;a mrudKqj, TlaislrK wxlh 

fidhhs'

•	 IUPAC kS;s Ndú; lr ridhksl iQ;% yd kdu ,shhs'

•	 ksrka;rfhka Ndú; jk ridhksl ixfhda.j, idudkH 

kdu i|yka lrhs'

•	 wej.dâfrda ksh;fha (L) w.h tall iys; j i|yka lrhs'

•	 ujq, iy wej.dâfrda ksh;hg iïnkaO .Kkh lsÍï isÿ 

lrhs'

•	 m%;sY; ixhq;sh okakd úg wdkqNúl iQ;%h ks¾Kh lrhs'

•	 wdkqNúl iQ;%h yd wKql ialkaOh okakd úg wKql iQ;%h 

ks¾Kh lrhs'

•	 wKql iQ;%h § we;s úg tys wvx.= uQ,øjHj, ixhq;s 

.Kkh lrhs'

•	 ixhq;sfhys mrdñ;s ^ialkaO Nd.h" mßud Nd.h" ujq, 

Nd.h" idkaøKh& iudf,dapkh lrhs'

•	 ialkaO Nd.h" mßud Nd.h yd ujq, Nd.h iïnkaO .eg¨ 

úi`ohs'

•	 tall mßudjl we;=<;a ødjH ujq, m%udKh idkaøKh 

f,i w¾:olajhs (mol/volume)
•	 b;d l=vd m%udKj,ska wvx.= øjHhkaf.a ixhq;s m%ldY 

lsÍug ppm yd ppb Ndú; lrhs' 

•	 ixhq;sh ialkaOh$ mßudj" m%udKh$ mßudj f,i m%ldY 

lrhs'

•	 ialkaOh $ mßudj iy m%udKh $ mßudj ^idkaøKh& 

iïnkaO .eg¨ úi|hs'

•	 úoHd.drfha we;s msfmÜgq" ìhqfrÜgq" îlr" ñkqï ird jeks 

ùÿre WmlrK iy isõ o`vq ;=,dj ksjerÈ j mßyrKh 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² úúO ridhksl ixfhda.j, wvx.= ix>gl mrudKqj, TlaislrK wxlh ,nd 

.kakd whqre meyeÈ,s lrkak'

 ² IUPAC kS;s Ndú;fhka ridhksl iQ;% ,sùug isiqka fhduq lrkak'

 ² isiqka lKavdhï lr wm ks;r Ndú; lrk iq,N ridhksl ixfhda.j, idudkH 

kï fiùug fhduq lrkak'
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 ² ridhksl .Kkfha § wej.dâfrda ksh;fha jeo.;alu iqÿiq WodyrK u.ska 

meyeÈ,s lrkak'

 ² ujq, iy wej.dâfrda ksh;h u; mokï jQ .Kkh lsÍï isÿ lsÍug isiqkag u. 

fmkajkak'

 ² ixfhda.hl wdkqNúl iQ;%h yd wKql iQ;%h y`ÿkajd § tu iQ;% fol w;r fjki 

y÷kd .ekSug iqÿiq ksoiqka bÈßm;a lrñka iydh jkak'

 ² ixfhda.j, ixhq;s fhdod .ksñka wdkqNúl iQ;%h yd wKql iQ;%h ks¾Kh lsÍug 

u. fmkajkak'

 ² ksoiqka fhdod .ksñka ixhq;sh m%ldY l< yels mrdñ;s y÷kd .ekSug Woõ lrkak' 

^ialkaO Nd.h" mßud Nd.h" ujq, Nd.h yd m%udKh$ialkaOh&

 ² idkaøKh y`ÿkajd § th ujq, m%udKh$ mßudj hk mo u.ska m%ldY l< yels nj 

fmkajd fokak'

 ² isiqka lKavdhï lr iqÿiq WodyrK u.ska ixhq;sh iy idkaøKh iïnkaO .Kkh 

lsÍï isÿ lsÍug u. fmkajkak'

 ² úoHd.drfha we;s ùÿre WmlrKj, jeo.;alu yd m%fhdack i`oyka lr tajd 

wdo¾Ykh lrñka isiqkag o tajd Ndú; lsÍï yqre ùug wjia:dj i,id fokak'

 ² isõ o`vq ;=,dj ksjerÈ j Ndú; lsÍug u`. fmkajkak'

wod< mÍlaIK (

 ² úoHd.drfha we;s ùÿre WmlrK yd isõ o`vq ;=,dj Ndú; lsÍu'

we.hSï yd ;lafiarelrKh (

 ² ixhq;sh yd idkaøKh u; mokï ù we;s úúO j¾.fha .Kkhka isÿ lsÍug we;s 

yelshdj w.hkak'
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ksmqK;d uÜgu 3(2 ( úúO l%u Ndú; lr ;=,s; iólrK ,shd olajhs'

ld,Éfþo .Kk ( 10

bf.kqï M, ( •	 ialkaO yd wdfrdamK ixiaÓ;sh ie,ls,a,g .ksñka 

ridhksl iólrKhl ;=,s; nj msßlaihs'

•	 fidaÈis l%uh yd frfvdlaia l%uh Ndú;hg .ksñka 

iólrK ;=,kh lrhs'

•	 ir, kHIaál m%;sl%shd ;=,s; lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² ialkaO ixiaÓ;sh yd wdfrdamK ixiaÓ;sh i,lñka iólrKh ;=,s; lsÍug isiqka 

fhduq lrkak'

 ² fidaÈis l%ufhka iólrK ;=,s; lrk wdldrh fmkajd foñka ta i|yd u`. 

fmkajkak'

 ² TlaislrK wxl muKla Ndú;fhka iy whk-bf,lafg%dak w¾O m%;sl%shd ,sùu 

u.ska frfvdlaia m%;sl%shd ;=,s; lsÍug u`. fmkajkak'

 ² ir, kHIaál m%;sl%shd ;=,s; lsÍug u`. fmkajkak'

we.hSï yd ;lafiarelrKh (

 ² úúO j¾.fha m%;sl%shd ,nd § tajd ;=,s; lsÍug we;s yelshdj w.hkak'
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.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

ksmqK;d uÜgu 3(3 ( iafgdhlsfhdñ;sh yd wkqudmk wdY%s; .Kkh lsÍï isÿ lrhs'

ld,Éfþo .Kk ( 14

bf.kqï M, ( •	 iafgdhslsfhdñ;shg wod< jk .Kkh lsÍï isÿ lrhs'

•	 ødjK ms<sfh, lrk wdldrh yd ;kQlrKh lrk 

wdldrh meyeÈ,s lrhs'

•	 iïu; idkaøKfhka hq;a fidaähï ldnfkaÜ ødjKhla 

ms<sfh, lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² ødjK ;kql lr fjk;a ødjK ms<sfh, lsÍug wod< .Kkhka isÿ lrk wdldrh 

meyeÈ,s lrkak'

 ² wï,-Niau m%;sl%shdj,g wod< .Kkhka  isÿ lsÍug u`. fmkajkak' 

 ² ;=,s; ridhksl iólrK Ndú;fhka úúO j¾.fha .eg¨ úi`§ug fhduq lrkak'

ksoiqka

i. fok ,o ødjKhla ;kql lsÍfuka ,efnk kj idkaøKh fiùu

ii. tlsfkl m%;sl%shd fkdlrk ødjK folla ñY% l< úg iEfok ødjKfha we;s 

whk idkaøK fiùu

iii. tlsfkl m%;sl%shd lrk ødjK folla ñY% l< úg iEfok ødjKfha we;s whk 

idkaøK fiùu

iv. wï, ødjKhl >k;ajh yd ialkaOh wkqj m%;sY; ixY=oaO;dj § we;s úg tu 

ødjKfha idkaøKh fiùu

v. fok ,o ødjK folla Ndú;fhka ksYaÑ; idkaøKhla we;s ødjK ms<sfh, lsÍu 

iïnkaO .Kkh lsÍï

vi. ks¾c,Sh yd c,Sh >k øjH Ndú; lr ksYaÑ; idkaøKhla we;s ødjK ms<sfh, 

lsÍug wod< .Kkh lsÍï

vii. ødjK folla ñY% l< úg iEfok wjlafIamhl ialkaOh fiùu

viii. hï ñY%Khl m%;sl%shd folla iu.dó j isÿ jk úg tla tla ix>glj, ixhq;sh 

ks¾Kh lsÍu

ix. m%;sldrl folla w;r m%;sl%shdjla isÿ jQ úg b;sß jk m%;sldrlh fidhd .ekSug 

wod< .eg¨ úi`§u' ksoiqka( yqkq.,a idïm,hl we;s le,aishï ldnfkaÜ m%udKh 

ks¾Kh lsÍug jeämqr yhsâfrdlaf,daßla wï,h Ndú; lsÍu

x. by; i`oyka lr we;s ud;Dldj,g wod< fjk;a .eg¨ úi`§u

wod< mÍlaIK(

     3'1   iïu; fidaähï ldnfkaÜ  ødjKhla ms<sfh, lsÍu'

we.hSï yd ;lafiarelrKh (

 ² iafgdhs;sfhdñ;sh iïnkaO úúO j¾.fha .eg¨ úi`§ug we;s yelshdj w.hkak'
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tallh 04 ( mod¾:fha wjia:d - jdhquh wjia:dj

ksmqK;dj 4'0 ( mod¾:fha jdhq wjia:dfõ yeisÍu úu¾Ykh lrhs' 

ksmqK;d uÜgu 4(1 ( mod¾:fha m%Odk ;%súO wjia:dj, o¾YSh ,laIK meyeÈ,s lrkq 

msKsi tajdfha wxY=uh ixúOdkh fhdod .kshs'

ld,Éfþo .Kk ( 02

bf.kqï M, ( •	 >k" øj" jdhq hk m%Odk wjia:dj, wxY=j, ixúOdkh 

úu¾Ykh lrhs'

•	 wxY=j, ieleiau iy tajdfha p,s;h Wmfhda.S lr .ksñka 

>k" øj yd jdhqj, mßudj" >k;ajh" yevh ̂yevh flfrys 

.=re;aj n,fha n,mEu& yd iïmSvH;dj jeks ufyalaI .=K 

ixikaokh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² mod¾:fha wxY= ieliS we;s wdldrh wkqj >k" øj yd jdhqj, .=K fjkiaùug 

fya;= idlÉPd lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o øjHj, mßudj" >k;ajh" yevh yd iïmSvH;dj wd§ .=K ixikaokh 

lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 4(2 ( i;H jdhqj, yeisÍï rgd úia;r lsÍu i|yd wdlD;shla f,i 

mßmQ¾K jdhqj fhdod .kshs'

ld,Éfþo .Kk ( 10

bf.kqï M, ( •	 mßmQ¾K jdhqj w¾:olajhs

•	 mßmQ¾K jdhq iólrKh iy tys jHQ;amkak y÷kajd § tys 

mo ,shd olajhs'

•	 fndhs,a" pd,aia yd wej.dâfrda kshu i|yka lr" mßmQ¾K 

jdhq iólrKfha  ix.;;dj fmkajd fohs'

•	 jdhqjl ujq,sl mßudj w¾:olajhs

•	 mßmQ¾K jdhq iólrKh iïnkaO .eg¨  úi|hs'

•	 Tlaisckaj, ujq,sl mßudj mÍËKd;aul j ks¾Kh lrhs'

•	 ue.aksishïj, idfmaË mrudKql ialkaOh mÍËKd;aul 

j ks¾Kh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² mßmQ¾K jdhqjl yd ;d;aúl jdhqjl ,dlaIKsl .=Kdx. y`ÿkajd § ta u; mokï 

jq mßmQ¾K jdhq iólrKh y`ÿkajd fokak'

 ² mßmQ¾K jdhq iólrKfhka wdrïN lrñka idkaøKh (C)" >k;ajh (d) iy 

ujq,sl ialkaOh (M) iïnkaO iólrK jHq;amkak lsÍug u`. fmkajkak'

 ² mßmQ¾K jdhq iólrKh yd tys jHq;amkakj,g wod< .eg¨ úi`§ug isiqkag 

mjrkak'

 ² mßmQ¾K jdhq iólrKfhka fndhs,a kshuh" pd,aia kshuh yd wej.dâfrda kshuh 

jHq;amkak lrk wdldrh fmkajd fokak'

 ² fndhs,a kshuh" pd,aia kshuh yd wej.dâfrda kshuh jpkfhka ,shd ±laùug u`. 

fmkajkak'

 ² jdhqjl ujq,sl mßudj w¾:olajkak'

wod< mÍlaIK(

 4'1 jdhqjl ujq,sl mßudj mÍlaIKd;aul j ks¾Kh lsÍu

 4'2 ue.akSishïj, idfmalaI mrudKql ialkaOh mÍlaIKd;aul j ks¾Kh     

  lsÍu

we.hSï yd ;lafiarelrKh (

 ² PV = nRT u.ska fndhs,a" pd,aia yd wej.dâfrda kshu jHq;amkaak lsÍug we;s 

yelshdj w.hkak'

 ² PV = nRT yd tls jHq;amkakj,g wod< >k;ajh" ujq,sl ialkaOh yd idkaøKh 

iïnkaO úúO j¾.fha .eg¨ úi`§ug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 4(3 ( ;d;aúl ^i;H& jdhqj, yeisßu meyeÈ,s lsÍu i|yd wKql 

pd,l jdoh fhdod .kS'

ld,Éfþo .Kk ( 08

bf.kqï M, ( •	 jdhqj, wKql pd,l jdofha  tk Wml,amk m%ldY lrhs'

•	 jdhqjl mSvkh flfrys n,mdk idOl úia;r lrhs'

•	 uOHkH fõ.h C " j¾. uOHkH fõ.h C2 yd j¾. 

uOHkH uQ, fõ.h C2  i|yd m%ldYk ,shd olajhs'

•	 jdhq ms<sn| pd,l wKql iólrKh m%ldY lr tys mo 

úia;r lrhs'

•	 C2 = 3RT
M  iïnkaO;dj jHq;amkak lrhs

•	 C2 = 3RT
M  g wod< ir, .eg¨ úi|hs'

•	 jdhq ms<sn| uelaiafj,a - fnda,aÜiaudka jl%j,ska bÈßm;a 

flfrk f;dr;=re úia;r lrhs'

•	 WIaK;ajh yd ujq,sl ialkaOh wkqj  uelaiafj,a - 

fnda,aÜiaudka jl%j, isÿ jk úp,kh meyeÈ,s lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² jdhq i|yd jk pd,l wKql jdofha Wml,amk y`ÿkajd fokak'

 ² j¾. uOHkH uQ, fõ.h iy uOHkH fõ.h w;r fjki meyeÈ,s lrkak'

 ² wKql pd,l iólrKh PV = 13 mNC2 y`ÿkajd fokak'

 ² mßmQ¾K jdhq iólrKh yd wKql pd,l iólrKh u.ska C2 = 3RTM   jHq;amkak 

lrkak'

 ² hï lsis jdhqjla i|yd WIaK;ajh foll § uelaiafj,a fnda,aÜiaudka jl% we`o tajd 

úp,kh jk wkaou meyeÈ,s lrkak'

 ² tl u WIaK;ajhl we;s fjkia jdhqj, fnda,aÜiaudka jl% we`o tajdfha úp,kh 

meyeÈ,s lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o WIaK;ajj, § úúO jdhqj, j¾. uOHkH fõ. ksjerÈ iïu; tall 

fhdod .ksñka .Kkh lsÍfï yelshdj w.hkak'

 ² tlsfklg fjkia ;;a;aj hgf;a § PV = 13 mNC2
 iólrKhg iïnkaO ir, 

.Kkhka isÿ lsÍug we;s yelshdj w.hkak'

 ² uelaiafj,a - fnda,aÜiaudka jl% u.ska f;dr;=re ,nd .ekSfï iy tajd ixikaokh 

lsÍfï yelshdj w.hkak' 
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.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

ksmqK;d uÜgu 4(4 ( jdhq ñY%Khl yeisÍu meyeÈ,s lsÍu i|yd fvda,agkaf.a 

wdxYsl mSvk kshuh fhdod .kS'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 wdxYsl mSvkh hk moh meyeÈ,s lrhs'

•	 fvda,agkaf.a wdxYsl mSvk kshuh m%ldY lrhs'

•	 mßmQ¾K jdhq iólrKfhka fvda,agkaf.a wdxYsl mSvk 

kshuh jHq;amkak lrhs'

•	 fvda,agkaf.a wdxYsl mSvk kshuh wdY%s; .eg¨ úi|hs'

mdvï ie,iqï i|yd Wmfoia (

 ² jdhq ñY%Khl we;s hï lsis jdhqjl wdxYsl mSvkh hkq l=ula ±hs y`ÿkajd fokak'

 ² fvda,agkaf.a wdxYsl msvk kshuh jpkfhka ,sùug u`. fmkajkak'

 ² mßmQ¾K jdhq kshufhka fvda,agkaf.a wdxYsl msvk kshuh jHq;amkak lrk 

wdldrh fmkajd fokak'

 ² fvda,agkaf.a wdxYsl mSvk kshuhg iïnkaO .eg¨ úi`§ug bv ,nd fokak'

we.hSï yd ;lafiarelrKh 

 ² PV = nRT u.ska fvda,agka kshuh jHq;amkak lsÍug we;s yelshdj w.hkak'

 ² fvda,agkaf.a wdxYsl mSvk kshuh Ndú;fhka fok ,o jdhq ñY%K i|yd úúO 

j¾.fha .Kkhka isÿ lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 4(5 ( i;H ^;d;aúl& jdhq i|yd mßmQ¾K jdhq iólrKh fh§fï § 

l< hq;= ixfYdaOk úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 iïmSvH;d idOlh w¾: olajhs'

•	 ;d;aúl iy mßmQ¾K jdhqj, tys w.h mSvkh iuÕ 

fjkia  jk wdldrh m%ia;dßl j bosßm;a lrhs'

•	 wKql pd,l jdofha tk Wml,amk i,lñka ;d;aúl 

jdhq mßmQ¾K jdhqj, yeisÍfuka wm.ukh ùug fya;= 

úia;r lrhs'

•	 ;d;aúl jdhq" mßmQ¾K yeisÍfuka wm.ukh ùu meyeÈ,s 

lsÍug f.dvkÕk ,o iólrKhla f,i jekavjd,aaia 

iólrKh bÈßm;a lrhs'

•	 wjê WIaK;ajh úia;r lrhs'

•	 úoHd;aul ixl,am iaÓ;sl tajd fkdj lreKq u; mokï 

fjñka ksrka;r jeä ÈhqKq ùïj,g ,la fj;ehs hk 

woyi w.h lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iïmSvH;d idOlh w¾:olajkak'

 ² mßmQ¾K jdhqjla iy ;d;aúl jdhq i|yd iïmSvH;d idOlh" mSvkh iu. 

úp,kh jk whqre bÈßm;a lr pd,l wKql jdofha Wml,amk fhdod .ksñka 

tu úp,khkag fya;= úia;r lrkak'

 ² mßmQ¾K jdhqjg fhdok ,o ixfYdaOk iys; jekavdpd,aia iólrK y`ÿkajd 

fokak'

 ² ;d;aúl jdhq mßmQ¾K yeisÍfuka wm.ukh jk whqre meyeÈ,s lsÍug isiqkag 

u`. fmkajkak'

 ² wjê WIaK;ajh meyeÈ,s lrkak'

we.hSï yd ;lafiarelrKh (

 ² ;d;aúl jdhq mßmQ¾K yeisÍfuka wm.ukh ùug fya;= bÈßm;a lsÍug we;s 

yelshdj w.hkak'
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tallh 05 ( Yla;s úoHdj

ksmqK;dj 5'0 ( wod< tka;e,amSh yd tkafg%dms fjkia ùu úu¾Ykh lrñka 

ridhksl moaO;sj, ia:dhS;dj yd mßj¾;kj, idOH;dj 

mqfrdal:kh lrhs'

ksmqK;d uÜgu 5(1 ( tka;e,amsh yd iïnkaO ixl,am .fõIKh lrhs'

ld,Éfþo .Kk ( 05

bf.kqï M, ( •	 ú;a;s .=K yd >gkd .=K úia;r lrhs'

•	 moaO;sh" jgmsgdj ^mßirh&" iSudj ixjD; moaO;sh" újD; 

moaO;sh yd tal,s; moaO;sh hk mo w¾:olajhs

•	 ixY=oaO øjHj, iy ødjKj, iïu; wjia:d ^>k" øj" 

jdhq& m%ldY lrhs'

•	 moaO;shl wjia:dj yd wjia:d Y%s; w¾:olajhs

•	 m%;sl%shdjl tka;e,ams úm¾hdih meyeÈ,s lrhs'

•	 tka;e,amsh" wjia:d Y%s;hla fyj;a ;dm.;sl .=Khla 

f,i úia;r l< yels nj;a ;dmh wjia:d Y%s;hla fkdjk 

nj;a úia;r lrhs'

•	 ∆H ys tall jd¾;d lrkafka tall m%;sls%hd m%udKh wkqj 

ujq,hg lsf,dacQ,a j,ska (kJ mol-1) fyda iuia; m%;sl%shd 

m%udKh wkqj lsf,dacQ,a ^kJ& j,ska fyda nj i|yka lrhs'

•	 m%;sl%shdj, tka;e,ams úm¾hdi my; iólrKh Ndú;fhka 

.Kkh lrhs'

∆H = H ^wjidk& - H ^wdrïNl&

•	 m%;sl%shdj, iïu; tka;e,ams úm¾hdi my; iólrKh 

Ndú;fhka .Kkh lrhs'

∆H0 = H0 ^wjidk& - H0 ^wdrïNl&

mdvï ie,iqï i|yd Wmfoia (

 ² iqÿiq WodyrK fhdod .ksñka ú;a;s .=K yd >gkd .=K meyeÈ,s lrkak'

 ² moaO;sh" udhsu" mßirh" ixjD; moaO;s" újD; moaO;s iy tal,s; moaO;s 

w¾:olajkak'

 ² úúO j¾.fha moaO;s iy tajdfha .=K meyeÈ,s lsÍug iqÿiq ksoiqka bÈßm;a lrkak'

 ² ixY=oaO øjH i|yd iïu; wjia:d m%ldY lrkak'

 ² tka;e,amsh ;dm.;sl .=Khla fyj;a wjia:d Y%s;hla jk nj ksoiqka iys; j 

úia;r lrkak'

 ² IUPAC iïuq;sh wkqj tka;e,ams úm¾hdi jd¾;d lrkafka m%;sl%shdj isÿ ù we;s 

tall m%udKh wkqj jk neúka iïu; tallh kJ mol-1 nj o fyda wjl, m%udK 

wkqj tallh kJ jk nj o meyeÈ,s lrkak' 

 ² moaO;shl wjia:d yd wjia:d Y%s; meyeÈ,s lrkak'

 ² wjia:d Y%s; i,lñka m%;sl%shd iy l%shdj,s wdY%s; tka;e,ams úm¾hdi .Kkh 

lsÍug iqÿiq .eg¨ fokak'
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we.hSï yd ;lafiarelrKh (

 ² fok ,o moaO;s újD;" ixjD; fyda tal,s; jk nj fjka lr y÷kd .ekSug we;s 

yelshdj w.hkak'

 ² wjia:d Y%s;hl we;s jeo.;alu yd tka;e,amsfha iïu; tall .ek wjOdrKh 

lsÍug we;s yelshdj uekSug m%Yak wikak'

 ² wjia:d Y%s; fhdod .ksñka ∆H .Kkh lsÍug we;s yelshdj w.hkak'
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.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

ksmqK;d uÜgu 5(2 ( hï úm¾hdihlg wod< tka;e,ams fjkia ùï w¾: olajd § 

we;s úm¾hdi i|yd tka;e,ams úm¾hdi .Kkh lrhs'

ld,Éfþo .Kk ( 23

bf.kqï M, ( •	 mÍËKd;aul o;a; Ndú; lr" Q = m c ∆T u.ska ;dm 

úm¾hdi .Kkh lrhs'

•	 ;dmodhl yd ;dmdjfYdaIl m%;sl%shd Yla;s igykla wdYs%; 

j meyeÈ,s lrhs'

•	 ks¾foaYfha we;=<;a tka;e,ams úm¾hdi yd iïu; 

tk;e,ams úm¾hdi w¾:olajhs

•	 fyia kshuh m%ldY lrhs'

•	 tka;e,ams úm¾hdi .Kkh lsÍu i|yd

	tka;e,ams rEmigyka Ndú; lrhs'

	;dm.;s úoHd;aul pl% Ndú; lrhs' 

	ix>glj, W;amdok tka;e,ams muKla Ndú; lrhs'

	nkaOk tka;e,ams muKla Ndú; lrhs'

•	 wï, - Niau WodiSkslrK tka;e,amsh mÍËKd;aul j 

ks¾Kh lrhs'

•	 m%n, wï, yd m%n, Niau WodiSkslrK tka;e,ams ksh; 

jk nj i|yka lrhs'

•	 ÿn, wï, - ÿn, Niau WodiSkslrKh tka;e,ams m%n, 

wï,$Niauj,g jvd ;rula fjkia jk nj i|yka lrhs'

•	 0'1 mol dm3 fidaähï laf,darhsâ ødjK 250 cm3la l%u 

follska ms<sfh, lsÍfuka fyia kshufha j,x.=;dj 

mÍlaId lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² Q = m c ∆T fhdod .ksñka tka;e,ams úm¾hdi .Kkh lrk wdldrh meyeÈ,s 

lrkak'

 ² Yla;s igyka yd iqÿiq ksoiqka fhdod .ksñka ;dmodhl iy ;dmdjfYdaIl m%;sl%shd 

meyeÈ,s lrkak'

 ² úIh ks¾foaYfha § we;s tka;e,ams úm¾hdi i|yd ksjerÈ iólrK ,sùug u`. 

fmkajkak'

 ² fyia kshuh w¾:olajkak'

 ² tka;e,ams igyka" ;dm ridhksl pl% fyda iólrK Nú; lrñka fyia kshuh 

fhdod f.k úúO tka;e,ams úm¾hdi .Kkh lsÍug isiqkag mjrkak'

 ² m%n,$ ÿn, wï,$ Niauj, WodiSkSlrK tka;e,ams ms<sn| idlÉPd lrkak'

wod< mÍlaIK(

 ² wï, - Niau WodiSkslrK tka;e,amsh mÍlaIKd;aul j ks¾Kh lsÍu' ^NaOH 

iy HCl, KOH iy HNO3, NaOH iy CH3OOH, NH4OH iy HCl&
 ² fyia kshufha i;H;dj mÍlaIKd;aul j ;yjqre lsÍu'
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we.hSï yd ;lafiarelrKh (

 ² Q = m c ∆T Ndú; lr .Kkhka isÿ lsÍug we;s yelshdj w.hkak'

 ² fyia kshuh fhdod f.k úúO l%u u.ska fok ,o m%;sl%shdj, tka;e,ams úm¾hdi 

.Kkh lsÍug we;s yelshdj w.hkak'
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.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

ksmqK;d uÜgu 5(3 ( fndka-fyan¾ pl% Ndú;fhka whksl ixfhda.hl ±,sia 

tka;e,amsh fyda W;amdok tka;e,amsh .Kkh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, ( •	 fndaka - fyan¾ pl%h f.dv keÕSu i|yd wod< jk 

tka;e,ams úm¾hdi w¾:olajhs

•	 whksl ixfhda.j, ±,sia tka;e,amsh ks¾Kh lsÍu i|yd 

fndaka - fyan¾ pl%h f.dv kÕhs'

•	 fndaka - fyan¾ pl%h Ndú;hg .ksñka iïu; oe,sia 

tka;e,amsh .Kkh lrhs'

•	 tka;e,ams igyka Ndú;hg .ksñka iïu; oe,sia 

tka;e,amsh .Kkh lrhs'

•	 fo jeks iy ;=ka jeks wdj¾;j, uQ,øjHj, 

bf,lafg%daklrK tka;e,amsh úp,kh jk wdldrh 

meyeÈ,s lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² W¾èjmd;kh" jdIamSlrKh" ú,hkh" mrudKq lrKh" whkSlrKh" bf,lafg%dak 

nkaOq;dj iy ±,sia iE§u hk tajdfha iïu; tka;e,ams w¾:olajkak'

 ² fo jeks iy ;=ka jeks wdj¾;j, uQ,øjHhkaf.a bf,lafg%dak nkaOq;d úp,kh 

meyeÈ,s lrkak'

 ² whksl ixfhda.hl W;amdok tka;e,amsh yd ±,sia tka;e,amsh .Kkh lsÍu i|yd 

fndaka-fyan¾ pl%hka we`§ug u. fmkajkak'

 ² fndaka-fyan¾ pl%hla fhdod .ksñka .eg¨ úi`ok wdldrh meyeÈ,s lrkak'

 ² fo jeks yd ;=ka jeks wdj¾;j, uQ,øjHj, bf,lafg%dak ,nd .ekSfï tka;e,amsj, 

úp,kh myod fokak'

we.hSï yd ;lafiarelrKh (

 ² fndaka-fyan¾ pl%hla we`§ug wod< iïu; tka;e,ams úm¾hdi w¾:±laùug we;s 

yelshdj w.hkak'

 ² fndaka-fyan¾ pl%hka Ndú;fhka iïu; W;amdok tka;e,amsh yd iïu; ±,sia 

tka;e,amsh .Kkh lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 5(4 ( ridhksl m%;sl%shdj, iajhxisoaO;dj mqfrdal:kh lrhs'

ld,Éfþo .Kk ( 05

bf.kqï M, ( •	 wyUq;dj iïnkaO ñkqula f,i tkafg%dmsh (S) yd 

tkafg%dms fjki (∆S) hk mo meyeos,s lrhs'

•	 moaO;shl ia:dhS;dj" wyUq;dj iu. jeä jk whqre 

meyeÈ,s lrhs'

•	 tkafg%dms fjki" WIaK;ajh" fN!;sl iajNdjh yd wxY= 

ieliS we;s wdldrh u; r|d mj;sk nj i|yka lrhs'

•	 .síia fhdacH Yla;sh (G) yd .síia fhdacH Yla;sh (∆G) 
hk mo meyeos,s lrhs'

•	 S yd G wjia:d Y%s; nj i|yka lrhs'

	∆S = S ^M,& −S ^m%;sl%shl&

	∆G = G ^M,& −G ^m%;sl%shl&

	Yla;s pl%h 

hk iïnkaO;d fhdod.ksñka ∆S yd ∆G .Kkh 

lrhs'

•	 ∆G0 iy ∆S0 hk mo meyeÈ,s lrhs'

•	 ∆G0, ∆H0  yd ∆S0 w;r iïnkaO;dj i|yka lrhs'

•	 ∆G Ndú; lrñka ksh; WIaK;ajhla yd mSvkhla hgf;a 

m%;sl%shdjl iajhxisoaO;dj mqfrdal:kh lrhs'

•	 ∆G yd ∆S ys tall" iuia; m%udK fyda m%;sl%shdj isÿ jk 

tall m%udKh wkqj i|yka lrhs' ∆G (kJ fyda kJ mol-1) 
yd   ∆S (JK-1 fyda J mol-1 K-1)

•	 ∆G0, ∆H0, ∆S0 ys w.hka u; mokï jk .Kkhka isÿ 

lrhs'

•	 ∆G w.h yd ∆G , OH - T∆S iólrKh Ndú; lrñka 

m%;sl%shdjla isÿ ùfï myiq;dj fm/hSï lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² wjia:d Y%s; jYfhka tkafg%dmsh (S) iy .síia fhdacH Yla;sh (G) y`ÿkajd fokak'

 ² ∆G, ∆H, ∆S yd ∆Go,  ∆Ho, ∆So w;r we;s iïnkaO;dj ,nd fokak'

 ² ∆G ys w.h Ndú; lr fok ,o WIaK;ajhl § iy ksh; msvkhl § hï m%;sl%shdjl 

fyda m%;sl%shdj,shl iajhxisoaO;dj mqfrdal:kh lrk whqre fmkajd fokak'

 ² ∆G, ∆H, ∆S iy ∆Go, ∆Ho, ∆So mokï jQ .Kkhka isÿ lsÍug iy m%;sl%shdjl 

iajhxisoaO;dj mqfrdal:kh lsÍug isiqka yg mjrkak'
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we.hSï yd ;lafiarelrKh (

 ² ∆G = ∆H  ͟  T∆S iy ∆Go = ∆Ho  ͟  T∆So hk iólrKh fhdod .ksñka tka;e,ams 

úm¾hdi iy tkafg%dms úm¾hdi iïnkaO .eg¨ úi`§ug we;s yelshdj w.hkak'

 ² ∆G ys w.h Ndú; lrñka hï l%shdj,shl iajhxisoaO;dj mqfrdal:kh lsÍug we;s 

yelshdj w.hkak'

 ² hï m%;sl%shdjla iajhxisoaO ùug wjYH wju WIaK;ajh .Kkh lsÍug we;s 

yelshdj w.hkak'
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tallh 06 ( s, p yd d f.dkqj, uq, øjHj, ridhkh

ksmqK;dj 6'0 ( s, p yd d f.dkqj, uQ,øjH yd tajdfha ixfhda.j, .=K 

úu¾Ykh lrhs

ksmqK;d uÜgu 6(1 ( s f.dkqfõ uQ,øjHj, .=K úu¾Ykh lrhs

ld,Éfþo .Kk ( 10

bf.kqï M, ( •	 s f.dkqfõ uQ,øjHj, yd ixfhda.j, meje;au úia;r 

lrhs'

•	 m<uq jeks yd fo jeks ldKavj, uQ,øjH jd;h $ 

Tlaiscka" c,h" wï," khsÜrcka  yd yhsârcka iuÕ 

isÿ lrk m%;sl%shdj, iajNdjh ;=,s; ridhksl iólrK 

weiqßka úia;r lrhs'

•	 fidaähï yd ue.akSishï ksfhdacs; uQ,øjH f,i .ksñka 

tajd jd;h" Tlaiscka" c,h yd wï, iuÕ isÿ lrk 

m%;sl%shd ksÍËKh lrhs'

•	 mÍIKd;aul ksÍlaIK Ndú; lrñka 1 yd 2 ldKavj, 

uQ,øjHhkaf.a m%;sl%sh;dj ixikaokh lrhs'

•	 s f.dkqfõ uQ,øjH" kHIaáhg ,sys,a j ne|S we;s wjidk 

ljpfha bf,lafg%dak neyer lr ^TlaislrKh& WÉp 

jdhq úkHdih iys; ia:dhS legdhk iE§u ksid tajdg 

Tlaisydrl f,i l%shd l< yels nj meyeÈ,s lrhs'

•	 myka is¿ mÍËdfjka ixfhda.j, we;s s f.dkqfõ 

uQ,øjHj, myka is`t j¾Kh i|yka lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² fidaähï" fmdgEishï" ue.akSishï iy le,aishï iajNdjfha mj;sk wdldrh .ek 

idlÉPd lrkak'

 ² m<uq yd fo jeks ldKavj, uQ,øjH jd;h Tlaiscka" c,h" wï," khsÜrcka  yd 

yhsârcka iu`. olajk m%;sl%shd meyeÈ,s lrkak'

 ² ksfhdað; uQ,øjH f,i fidaähï yd ue.akSishï fhdod .ksñka by; m%;sl%shd 

i|yd ;=,s; ridhksl iólrK ,shkak'

 ² bf,lafg%dak úkHdi i,ld n,ñka “s" uQ,øjHj, Tlaisydrl yelshdj meyeÈ,s 

lrkak'

wod< mÍlaIK(

 ² s f.dkqfõ f,day" jd;h" c,h iy wï, iu. isÿ lrk m%;sl%shd ixikaokh 

lrkak'

 ² LI+, Na+,K+, Ca2+, Ba2+ yd Sr2+ y`ÿkd .ekSu i|yd myka is¿ mßlaIdj isÿ lrkak'
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we.hSï yd ;lafiarelrKh (

 ² iqÿiq m%Yak bÈßm;a lsÍfuka 1 yd 2 ldKavj, uQ,øjHj, m%;sl%sh;dj ixikaokh 

lsÍug we;s yelshdj w.hkak'

 ² fok ,o uQ,øjH yhsârcka ;kql wï," Tlaiscka iy jd;h iu. olajk m%;sl%shd 

i|yd ;=,s; ridhksl iólrK ,sùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 6(2 ( p f.dkqfõ uQ,øjH yd ixfhda.j, .=K úu¾Ykh lrhs'

ld,Éfþo .Kk ( 23

bf.kqï M, ( •	 s f.dkqjg idfmaË j p f.dkqfõ uQ,øjHj, yd ixfhda.j, 

meje;au úia;r lrhs'

•	 we¨ñkshï yd we¨ñkshï Tlaihsâj, m%;sl%shd uÕska tys WNh.=KSS 

iajNdjh úia;r lrhs'

•	 we¨ñkshï laf,darhsâ ^AlCl3& ys bf,lafg%dak W!k;dj yd Al2Cl6 
iE§u úia;r lrhs'

•	 ldnkaj, m%Odk nyqrEmS wdldr kï lrhs'
^ñksrka" Èhuka;s" *q,Íka&

•	 ñksrkaj, yd Èhuka;sj, jHQy meyeÈ,s lrhs'

•	 Èhuka;sj, yd ñksrkaj, øjdxl" ,sysis .=K" oeä nj yd úoHq;a 

ikakdhl;dj meyeÈ,s lrhs'

•	 ldnka fudfkdlaihsâj, yd ldnka vfhdlaihsâj, jHQy yd .=K 

bÈßm;a lrhs'

•	 ldfndksla wï,fha ^H2CO3& jHQyh yd tys wdï,sl .=K meyeÈ,s 

lrhs'

•	 khsÜrcka ys wls%hNdjh tys nkaOk Yla;s weiqfrka meyeÈ,s lrhs'

•	 khsÜrcka ys úúO TlaislrK wxl i|yd ksoiqka ,shd olajhs'

•	 khsÜrcka ys Tlaihsv yd Tlafidwï,j, jHQy bÈßm;a lrhs'

•	 § we;s f,day yd wf,day iuÕ khsÜßla wï,fha m%;sl%shd i|yd 

;=,s; iólrK ,shhs ̂ ue.akSishï" fldm¾" ldnka yd i,a*¾ iu.&'

•	 wefudakshd Tlaisldrlhla f,i l%shd lrk wjia:d  i|yd m%;sl%shd 

,shhs' ^fidaähï yd ue.akSishï iu.&

•	 laf,daÍka yd fldm¾ ^II& Tlaihsâ iu. wefudakshd Tlaisldrlhla 

f,i l%shd lrk wjia:d i|yd iólrK ,shhs'

•	 wefudakshï ,jKj, ;dm úfhdackh i|yd ;=,s; iólrK ,shhs'

•	 yhsâfrdlaf,daßla wï,h" ,sÜuia yd fkia,¾ m%;sldrlh fhdod 

.ksñka wefudakshd jdhqj yd wefudakshï whk mÍlaIKd;aul j 
y`ÿkd .kshs'

•	 Tlaiscka yd i,a*¾j, nyqrEmS wdldrj, f;dr;=re bosßm;a lrhs'

•	 i,a*¾j, Tlafidwï, i|yd jHQy bÈßm;a lrhs'

•	 idkaø i,a*shqßla wï,fha Tlaisldrl yelshdj meyeÈ,s lrkq msKsi 

th f,day" ldnka yd i,a*¾ iuÕ isÿ lrk m%;sls%hd ,shd olajhs'

•	 NH3 yd HCl iu. m%;sl%shd fhdod .ksñka c,fha WNh.=KSS iajNdjh 

úia;r lrhs'

•	 Tlaisldrl f,i H2O2, KI yd Fe2+ iu. isÿ lrk m%;sl%shd ,shd 

olajhs'

•	 Tlaisydrl f,i H2O2" H+/KMnO4" H+/K2Cr2O7 iu. isÿ lrk 

m%;sl%shd ,shd olajhs'
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•	 H+/KMnO4" H+/K2Cr2O7 yd SO2 iu. H2S ys TlaislrK m%;sl%shd 

,shd olajhs'

•	 fidaähï yd ue.akSishï iu. H2S ys TlaisyrK m%;sl%shd ,shd 

olajhs'

•	 H+/KMnO4" H+/K2Cr2O7 iu. SO2 ys TlaislrK m%;sl%shd ,shd 

olajhs'

•	 yhsârcka i,a*hsâ yd ue.akSishï iu. SO2 ys TlaisyrK m%;sl%shd 

,shd olajhs'

•	 ye,ckj, fN!;sl ;;a;aj iy j¾K ms<sn| úia;r lrhs'

•	 fldm¾" whka iy wefudakshd iuÕ laf,daÍkaj, m%;sl%shd i|yd 

;=,s; iólrK ,shhs'

•	 ye,ckj, m%;sia:dmk m%;sl%shd i|yd ;=,s; iólrK ,shhs'

•	 ye,ckj, idfmaË Tlaisldrl yelshdj meyeÈ,s lrhs'

•	 laf,daÍkaj, iy chlorate (I) whkfha oaúOdlrKh ;=,s; iólrK 

u.ska úia;r lrhs'

•	 úúO TlaislrK wjia:dj, we;s laf,daÍka ys Tlafidwï,j,  

jHQy bÈßm;a lrhs'

•	 laf,daÍkaj, Tlafidwï,j, wdï,sl m%n,;dj yd Tlaisldrl 

yelshdj ii|hs'

•	 iqÿiq ksoiqka foñka c,Sh udOHfha yhsârcka fya,hsvj, 

wdï,sl;dj úia;r lrhs'

•	 WÉp jdhq idok ixfhda. iuyrlg ksoiqka imhñka tajdfha .=K 

i|yka lrhs'

^XeF4, XeF2, XeF6 &

•	 wjlafIamK l%u Ndú;fhka wekdhk y÷kd .kshs ^ SO4 
2-, SO3 

2-, 
S2O3 

2-, S2-, CO3 
2- &'

•	 wekdhkfha iajNdjh mokï lr .ksñka wï,j, § wjlafIamj, 

ødjH;dj meyeÈ,s lrhs'

•	 ;kql yhsâfrdlaf,daßla wï,h" ÿUqre j,h mÍlaIdj yd NaOH/
Al u.ska  NO3 

  -  "  NO2 
  -  y÷kd .kshs'

•	 jd;fha khsÜrcka we;s nj mÍËKd;aul j fmkajd fohs'

•	 AgNO3/NH3" Pb(NO3)2 iy Cl2/CCl4 u.ska fya,hsv whk 

mÍËKd;aul j  y÷kd .kshs'

•	 KIO3 yd KI Ndú; lr ;fhdai,af*aÜ ødjKhla m%udKSlrKh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² ldnka" khsÜrcka yd Tlaiscka wvx.= ixfhda. iajNdjfha mj;sk wdldrh idlÉPd 

lrkak'

 ² we¨ñkshïj, yd we¨ñkshï Tlaihsâj, j, WNh.=KSS ,laIK" tajdg wod< 

m%;sl%shd iu. meyeÈ,s lrkak'

 ² bf,lafg%dak W!k;d ixl,amh fhdod .ksñka Al2Cl6 
iEfok whqre úia;r lrkak'
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 ² ldnka" Tlaiscka yd i,a*¾ ksoiqka f,i .ksñka “ρ" f.dkqfõ uQ,øjHj, nyqrEmS 

wdldr y÷kajd fokak'

 ² we¨ñkshï Tlaihsâ yd ldnka" khsÜrcka yd i,a*¾ idok Tlaihsvj, .=K iy 

m%;sl%shd meyeÈ,s lrkak'

 ² ldnka" khsÜrcka" i,a*¾ yd laf,daÍkaj, wpl%Sh wï,j, ,laIK úia;r lrkak'

 ² khsÜßla wï,h f,day iy wf,day iu. olajk m%;sl%shd meyeÈ,s lrkak'

 ² khsÜrckaj, yhsârhsvhla f,i wefudakshd y÷kajd fokak'

 ² wefudakshï ,jKj, yeisÍu meyeÈ,s lrkak'

 ² Tlaisldrlhla yd Tlaisydrlhla f,i wefudakshd m%;sl%shd ,shkak'

 ² c,fha yd yhsârcka fmfrdlaihsâj, .=K iy m%;sl%shd meyeÈ,s lrkak'

 ² yhsârcka i,a*hsâj," i,a*¾ vfhdlaihsâj, yd i,a*shqßla wï,fha .=K iy 

m%;sl%shd idlÉPd lrkak'

 ² Tlaisldrlhla f,i" úrxck ldrlhla f,i iy oaúOdlrKhg Ndckh jk 

øjHhla f,i laf,daßka m%;sl%shd idlÉPd lrkak'

 ² laf,daßkaj, úia:dmk m%;sl%shd meyeÈ,s lrkak'

 ² nkaOk ú>gk tka;e,ams fhdod .ksñka yhsârcka fya,hsvj, wdï,sl;d 

ixikaokh lrkak'

 ² ksIal%sh jdhqj, bf,lafg%dak úkHdih u;lhg kxjñka tajdfha wl%sh iajNdjh 

iy fifkdkaj,g Tlaihsv yd ma¨fjdrhsv iE§ug we;s yelshdj meyeÈ,s lrkak' 

wod< mÍlaIK(

 ² wefudakshd jdhqj y÷kd .ekSu ^,sÜuia" yhsâfrdlaf,daßla wï,h fkia,¾ 

m%;sldrlh&

 ² wekdhk y`ÿkd .ekSu' (X-, SO4
2-, SO3

2-, S2O3
2-, S2-, CO3

2-, NO3
-, NO2

-)
 ² jd;fha khsÜrcka we;s nj mÍlaIKd;aul j fmkaùu'

 ² fya,hsv y`ÿkd .ekSu'

 ² KIO3 yd KI Ndú;fhka ;fhdai,af*aÜ whk ødjKhla m%dudKSlrKh lsÍu'

we.hSï yd ;lafiarelrKh (

 ² we¨ñkshïj, yd we¨ñkshï Tlaihsâj, WNh.+kS iajNdjh úia;r lsÍug we;s 

yelshdj w.hkak'

 ² H2S, SO2, H2O2, Cl2, HNO3 iy H2SO4 hk tajdg wod< m%;sl%shd ,sùug we;s yelshdj 

w.hkak'

 ² fok ,o f,an,a rys; fya,hsv idïm, fjka lr y÷kd .ekSug we;s yelshdj 

w.hkak'
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ksmqK;d uÜgu 6(3 ( s yd p f.dkq uQ,øjHj, yd tajdfha ixfhda.j, .=K iy 

tajdfha keUqre;d úu¾Ykh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, ( •	 s f.dkqfõ uQ,øjHj, ,jKj, c, ødjH;dj ixikaokh 

lrhs'

•	 s f.dkqfõ uQ,øjHj, khsÜf¾gj, ldnfkagj, yd  

nhsldnfkagj, ;dmia:dhS;dj ii|hs'

•	 f; jeks wdj¾;h Èf.a ol=Kg hdfï § s yd p f.dkqj, 

Tlaihsvj, yd yhsâfrdlaihsvj, wdï,sl $ Ndiañl $ 

WNh.=KSS iajNdjh fjkia jk wdldrh myod fohs'

•	 yhsârhsvj, yd fya,hsvj, c,úÉfþok keUqre;d 

wjfndaO lr .ekSu i|yd wod< ;=,s; iólrK ,shhs'

•	 15 jk ldKavfha fya,hsvj, c,úÉfþok yelshdj 

ii|hs'

•	 s f.dkqfõ ,jKj, c, ødjH;dj mÍËKd;aul j 

ixikaokh lrhs'

•	 khsÜf¾gj, yd ldnfkagj, ;dmia:dhs;dj mÍËKd;aul 

j ii|hs'

mdvï ie,iqï i|yd Wmfoia ( 

 ² s f.dkqfõ uQ,øjH NO3
-, CO3

2-, SO4
2-, Cl-, OH-, C2O4

2-, PO4
3-, HCO3

-, NO2
-, S2-, SO3

2-, 
CrO4

2- jeks wekdhk iu. idok ,jKj, c, ødjH;dj úp,kh jk whqre 

mÍlaIKd;aul m%;sM, u.ska meyeÈ,s lrkak'

 ² s f.dkqfõ uQ,øjH idok ldnfkgj, nhsldnfkagj, yd khsÜf¾gj, 

;dmia:dhs;dj úp,kh jk whqre tajdfha iyixhqc yd whksl ,laIK Ndú;fhka 

meyeÈ,s lrkak'

 ² by; ixfhda.j, ;dm úfhdack m%;sl%shdj,g wod< ;=,s; ridhksl iólrK 

,sùug u. fmkajkak'

 ² ;=ka jeks wdj¾;fha uQ,øjH idok Tlaihsvj, iy  yhsâfrdlaihsvj, 

wdï,sl$Ndiañl$WNh.=KSSs iajNdjh fya;= olajñka meyeÈ,s lrkak'

 ² by; ixfhda.j, wdï,sl$ Ndiañl$ WNh.=KSs iajNdjh y÷kd .ekSug fya;=jk 

whqßka wod< ;=,s; ridhksl iólrK ,sùug u. fmkajkak'

 ² ;=ka jeks wdj¾;h yryd ol=Kg hEfï § yhsârhsv yd fya,hsv c,h iu`. 

olajk m%;sl%shd u.ska ,efnk M, úia;r lrkak'

 ² 15 ldKavfha my<g hk úg fya,hsv c,h olajk m%;sl%shd weiqßka c,úÉfþok 

yelshdj ii|kak' 

wod< mÍlaIK(

 ² s f.dkqfõ uQ,øjH idok ,jKj, ødjH;dj mÍlaIKd;aul j ks¾Kh lsÍu

 ² s f.dkqfõ uQ,øjH idok khsÜf¾gj, yd ldnfkaÜj, ;dmia:dhs;dj m%fhda.slj 

ks¾Kh lsÍu
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we.hSï yd ;lafiarelrKh (

 ² ,jKj, ødjH;d m%fhdackhg .ksñka ixfhda. y÷kd .ekSug yd fjka lr y÷kd 

.ekSug we;s yelshdj iqÿiq m%Yak ,nd§fuka w.hkak'

 ² fok ,o ixfhda.j, c,Sh ødjKj, wdï,sl;dj úia;r lsÍug we;s yelshdj 

w.hkak'

 ² fok ,o ixfhda.j, ;dm úfhdackhg wod< ;=,s; ridhksl iólrK ,sùug 

we;s yelshdj w.hkak'

 ² fok ,o ixfhda. c,h iu`. olajk m%;sl%shd i|yd ;=,s; ridhksl iólrK 

,sùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 6(4 ( wdj¾;hla yryd ol=Kg hEfï § d f.dkqfõ uQ,øjHj, 

.=K úp,kh jk wdldrh úu¾Ykh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 d f.dkqfõ we;eï uQ,øjHj, (Cu, Fe yd Ti) yd  ixfhda.j, 

meje;au iy m%fhdack úia;r lrhs'

•	 bf,lafg%dak úkHdi mokï lr f.k isõ jeks wdj¾;fha 

d f.dkqjg wh;a uQ,øjH fmkajk úp,H TlaislrK 

wjia:d i|yka lrhs' 

•	 d f.dkqfõ uQ,øjHj, úp,H TlaislrK wjia:d oelaùfï 

yelshdj" s yd p f.dkqj, uQ,øjHj, tu .=K iuÕ 

ixikaokh lrhs'

•	 d f.dkqfõ uQ,øjHj, úoHq;a-iDK;dj  s f.dkqfõ 

uQ,øjH iuÕ ii`ohs'

•	 d f.dkqfõ uQ,øjHj, f,dayuh .=K s  f.dkqfõ uQ,øjH 

iuÕ ii`ohs'

•	 d f.dkqfõ uQ,øjHj, W;afm%arl f,i l%shd lsÍfï 

yelshdj úia;r lrhs'

•	 iqÿiq ksoiqka foñka d f.dkqfõ uQ,øHj, j¾Kj;a 

ixfhda. ie§fï yelshdj úia;r lrhs'

•	 d f.dkqfõ ixlS¾K whkj, j¾K mÍËKd;aul j 

y÷kd .kS'

mdvï ie,iqï i|yd Wmfoia (

 ² m<uq “d" fY%aKsfha we;s uQ,øjH tajdfha bf,lafg%dak úkHdi iu. y`ÿkajd fokak'

 ² fldm¾" hlv yd ghsfÜkshï tajdfha ixfhda. iajNdjfha mj;sk wdldrh yd 

tajdfha m%fhdack idlÉPd lrkak'

 ² d f.dkqfõ uQ,øjHj, .=K idlÉPd lrkak' ^úp,H TlaislrK wxl" úoHq;a-

iDK;dj" f,dayuh .=K" W;afm%arl l%shdj iy j¾Kj;a ixfhda. iE§ug we;s 

yelshdj&

 ² by; ,laIK “s" yd “p" uQ,øjHj, .=K iu. ixikaokh lrkak'

 ² d ixls¾Kj, jHQy iQ;% iy j¾K y`ÿkajd fokak'

wod< mÍlaIK(

 ² c,Sh udOHfha § ixls¾Kj, j¾K y`ÿkd .ekSu

we.hSï yd ;lafiarelrKh (

 ² 3d uQ,øjH iy tajdfha ixfhda.j, m%fhdack bÈßm;a lsÍug we;s yelshdj tajd 

fiùug mejreula ,nd§fuka w.hkak'

 ² fok ,o uQ,øjHj, fok ,o .=K meyeÈ,s lsÍug we;s yelshdj w.hkak'

 ² d f.dkqfõ uQ,øjHj, iuyrla .=K tajdfha bf,lafg%dak úkHdi wkqidrfhka 

meyeÈ,s lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 6(5 ( d f.dkqfõ ixfhda.j, .=K úu¾Ykh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, ( •	 fl%dañhïj, yd uex.kSiaj, Tlaihsvj, wdï,sl $ 

Ndiañl $ WNh.=KSS iajNdjh m%ldY lrhs'

•	 fl%dañhïj, yd uex.kSiaj, Tlafidwekdhk Tlaisldrl 

f,i l%shd lrk m%;sl%shd i|yd ;=,s; ridhksl m%;sl%shd 

,shhs'

•	 fok ,o ksheÈhl wvx.= Fe2+ whk idkaøKh wdï,sl 

fmdgEishï mauex.fkaÜ u.ska mrSËKd;aul j ks¾Kh 

lrhs'

•	 fok ,o fmdgEishï mauex.fkaÜ ødjKhl idkaøKh 

wdï,sl fmdgEishï Tlaif,aÜ u.ska mÍlaIKd;aul j 

ks¾Kh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² lafrdañhï yd uex.kSia idok Tlaihsvj, iQ;% iy tajdfha wdï,sl" Ndiañl" 

WNh.=KS iajNdjh bÈßm;a lrkak'

 ² Cr2O7
2-, CrO4

2- yd MnO4
- j, Tlaisldrl yelshdj meyeÈ,s lsÍï i|yd tajdfha 

m%;sl%shdj,g wod< ;=,s; ridhksl iólrK ,sùug Wmfoia fokak'

 ² iqÿiq m%;sldrl fhdod .ksñka fl%dañhï yd uex.kSia idok Tlafidwekdhkj, 

Tlaisldrl yelshdj wdo¾Ykh lrkak' Wod( C2O4
2-, H2O2, H2S, SO2

 ² H+/KMnO4  Ndú; lrñka fok ,o idïm,hl we;s Fe2+ idkaøKh ks¾Kh lrk 

whqre meyeÈ,s lrkak'

 ² iïu; wdï,sl K2C2O4  ødjKhla u.ska H+/KMnO4 ødjKhl idkaøKh 

mÍlaIKd;aul ks¾Kh lrk whqre myod fokak'

wod< mÍlaIK(

 ² H+/KMnO4 Ndú; lrñka fok ,o Fe2+ ødjKhl idkaøKh ks¾Kh lsÍu

 ² C2O4
2- Ndú; lrñka fok ,o H+/KMnO4 ødjKhl idkaøKh fiùu

we.hSï yd ;lafiarelrK (

 ² fl%dañhï yd uex.kSia idok fok ,o Tlaihsvj, wdï,sl$ Ndiañl$ WNh.=Ks 

iajNdjh ,sùug we;s yelshdj w.hkak'

 ² MnO4
-, CrO4

2- yd Cr2O7
2- j, Tlaisldrl yelshdj fmkaùu msKsi tajd fok 

,o m%;sldrl iu. olajk m%;sl%shd i|yd ;=,s; ridhksl iólrK ,sùug we;s 

yelshdj w.hkak'
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ksmqK;d uÜgu 6(6 ( d f.dkqfõ ixlS¾K ixfhda.j, .=K úu¾Ykh lrhs'

ld,Éfþo .Kk ( 09

bf.kqï M, ( •	 Cr, Mn, Fe, Co, Ni yd Cu idok legdhk yhsâfrdlaf,dßla 

wï,h yd c,h iuÕ idok ixlS¾K ,shd olajhs'

•	 IUPAC ks;S Ndú; lr nkaO ldKav tlla muKla we;s 

ixlS¾K whk kï lrhs'

•	 Cr3+, Mn2+, Fe2+, Fe3+, Co2+, Ni2+, Cu2+ yd Zn2 whk c,Sh 

fidaähï yhsâfrdlaihsâ yd wefudakshd iu. olajk 

m%;sl%shd ,shd olajhs'

•	 fldm¾ ^II&" fldfnda,aÜ ^II&" ksl,a ^II& ,jK 

yhsâfrdlaf,daßla wï,h yd wefudakshd iu. ,nd fok 

j¾K ksrSlaIKh lr ,shd olajhs'

•	 uex.kSiaj, +2, +4, +6 yd +7 TlaislrK wjia:dj,g 

wkqrEm úfYaIj, j¾K TlaislrK - TlaisyrK m%;sl%shd 

weiqfrka ksÍËKh lrhs'

•	 c,Sh udOHfha we;s Ni2+, Fe2+, Fe3+,  Cu2+ yd Cr3+ whk 

mÍlaIKd;aulj y÷kd .kshs'

mdvï ie,iqï i|yd Wmfoia (

 ² d f.dkqfõ uQ,øjH idok j¾Kj;a ixlS¾K ms<sn| j idlÉPd lrkak'

 ² IUPAC l%uhg wkqj tla j¾.hl nkaOk muKla we;s ixlS¾K kï lrk whqre 

fmkajd fokak' 
 ² Cr, Mn, Fe, Co, Ni iy Cu hk uQ,øjHj, legdhk H2O, NH3 yd Cl- jeks tal 

odhl nkaO ^,s.k& iu. idok ixlS¾K ixfhda.j, j¾K wdo¾Ykh lrkak'

 ² +2, +4, +6, +7 hk Tlaisldrl wxl wkqj uex.kSiaj, j¾Kh fjkia ùu wod< 

ixfhda. fhdod .ksñka ksÍlaIKh lsÍug u. fmkajkak'

 ² c,Sh ødjKhl § j¾Kj;a ixlS¾K iE§ug we;s yelshdj m%fhdackhg .ksñka 

Ni2+, Co2+, Fe3+, Cu2+ iy Cr3+ hk whk y`ÿkd .kakd wdldrh meyeÈ,s lrkak'

wod< mÍlaIK(

 ² Ni2+, Co2+ iy Cu2+ whk y÷kd .ekSug tajd yhsâfrdlaf,daßla wï,h iy c,Sh 

wefudakshd iu. idok ixlS¾Kj, j¾K mÍlaId lsÍu

 ² +2, +4, +6, +7 hk Tlaisldrl wxl wkqj uex.kSia ys j¾K fjkia jk whqre 

ksÍlaIKh lsÍu

 ² Ni2+, Co2+, Fe3+, Cu2+ iy Cr3+ hk whk y`ÿkd .ekSfï mÍlaId isÿ lsÍu'

we.hSï yd ;lafiarelrKh (

 ² ixlS¾Kj, j¾K fhdod .ksñka d f.dkqfõ legdhk y÷kd .ekSug we;s 

yelshdj w.hkak'
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tallh 07 ( ldnksl ridhk úoHdfõ uQ,sl ixl,am

ksmqK;dj 7'0 ( ldnksl ixfhda.j, úúO;ajh úuid n,hs' 

ksmqK;d uÜgu 7(1 ( ridhk úoHdfõ úfYaI lafIa;%hla f,i ldnksl ridhkfha 

jeo.;alu úu¾Yk lrhs'

ld,Éfþo .Kk ( 02

bf.kqï M, ( •	 m%Odk ix>á; uQ,øjHh f,i ldnka wka;¾.; jk 

iajdNdúl yd lD;s%u ixfhda. úYd, ixLHdjla mj;sk nj 

i|yka lrhs'

•	 wod< lreKq bÈßm;a lrñka ldnkaj,g úYd, ixfhda. 

ixLHdjla iE§ug we;s yelshdj meyeÈ,s lrhs'

•	 úúO fËa;%j,ska ksoiqka foñka ffoksl Ôú;fha § 

ldnksl ridhkfha jeo.;alu fmkajd fohs'

•	 tÈfkod Ôú;fha úúO lafIa;%j, § ldnksl ridhkh 

fhdod .kakd nj ms<s.kshs'

mdvï ie,iqï i|yd Wmfoia (

 ² ldnksl ixfhda. úYd, ixLHdjla mej;Sug fya;= iy ffoksl Ôú;hg tajdfha 

we;s jeo.;alu idlÉPd lrkak'

 ² nyq, j we;s úúO j¾.fha ldnksl ixfhda. ms<sn|j idlÉPd lrkak' ^ksoiqka(- 

bkaOk" frÈms<s" fiaÿïldrl" T!IO" wdydr" nyqwjhjl wdÈh&

we.hSï yd ;lafiarelrKh (

 ² isiqka lKavdhï follg fnod wm ffoksl Ôú;fha Ndú; lrk ixfhda." 

ldnksl iy wldnksl f,i f.dkq lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 7(2 ( l%shdldÍ ldKav wdY%fhka ldnksl ixfhda.j, úúO;ajh 

úu¾Ykh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï M, ( •	 yhsâfrdldnk tajdfha jHQy iQ;% u.ska we,s*eál yd 

wefrdaueál f,i y÷kd .kshs'

•	 úIh ks¾foaYfha we;=<;a l%shdldÍ ldKavj, kdu iy 

ixfla; y÷kd .kshs'

•	 wka;¾.; l%shdldÍ ldKav wdY%fhka úúO ldnksl 

ixfhda. j¾. kï lrhs'

•	 tla tla l%shdldÍ ldKavh we;=<;a ioDY ^ium%Nj& fY%aKs 

kï lrñka ksoiqka olajhs'

mdvï ie,iqï i|yd Wmfoia (

 ² ldnksl ixfhda.hl l%shdldÍ ldKavh hk ixl,amh meyeÈ,s lrkak'

 ² ioDY fY%AKshla hk ixl,amh meyeÈ,ss lrkak'

 ² úúO ldnksl ixfhda. tajdfha l%shdldÍ ldKavh wkqj ,ehsia;= .; lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o ixfhda.j, we;s l%shdldÍ ldKav y÷kd .ekSug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 7(3 ( ir, we,s*eál ldnksl ixfhda. kï lrhs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 idudkH ldnksl ixfhda.j, jHjydßl kdu i|yka 

lrhs'

•	 iïu; kdulrKhl wjYH;dj y÷kd .kshs'

•	 IUPAC kS;s  Ndú;hg .ksñka"  úIh ks¾foaYfha iSudjkag  

hg;a j fok ,o ldnksl ixfhda. kï lrhs'

•	 ixfhda.hl IUPAC kduh ÿka úg tys jHQy iQ;%h w|shs'

mdvï ie,iqï i|yd Wmfoia (

 ² iq,n ixfhda. lsysmhl jHQy iQ;%h wkqj tajdfha jHdjydßl ku bÈßm;a lrkak'

 ² we,s*eál ix;Dma; yd wix;Dma; yhsâfrdldnkj, kdulrKh y÷kajd fokak'

 ² wdfoaYs; ldKav y÷kajd §u i|yd m%Odk ldnka oduh wxlkh lrk wdldrh 

idlÉPd lrkak'

 ² l%shdldÍ ldKavj, m%uqL;d wkqms<sfj< iy fmr wE÷ï iy miq wE÷ï fhdod 

.kakd wdldrh y÷kajd fokak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o ixfhda. IUPAC kdulrKhg wkqj kï lsÍug yd IUPAC ku § we;s úg 

ixfhda.fha jHQy iQ;%h ,sùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 7(4 ( tlu wKql iQ;%fhka hq;a wKqj,g ;sìh yels tlsfklg 

fjkia mrudKql ieleiau úu¾Ykh lrhs'

ld,Éfþo .Kk ( 07

bf.kqï M, ( •	 fok ,o wKql iQ;% i|yd ;sìh yels ish¨ jHQy iQ;% w¢hs'

•	 iudjhúl;dj hk ixl,amh meyeÈ,ss lrhs'

•	 fok ,o wKql iQ;% i|yd w¢k ,o jHQy iQ;% odu" ia:dk" 

l%shdldß ldKav iudjhúl f,i j¾. lrhs'

•	 cHdñ;sl yd m%ldY iudjhúl;dj fmkaùu i|yd ;sìh 

hq;= wjYH;d i|yka lrhs'

•	 fok ,o wKql iQ;% i|yd w¢k ,o iudjhúl w;ßka 

cHdñ;sl yd m%ldY iudjhúl y÷kd .kshs'

•	 ish¨ u iudjhúl j¾. iudf,dapkh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² tl u wKql iQ;%h we;s kuq;a úúO ridhksl yd fN!;sl .=K fmkaùug yels 

ixfhda. mej;Su iudjhúl;dj f,i w¾:olajkak'

 ² iqÿiq ksoiqka Ndú; lrñka úúO iudjhúl j¾. ms<sn| j meyeÈ,s lrkak'

 • jHQy iudjhúl ^odu" ia:dk" l%shdldÍ ldKav&

 • ;%sudk iudjhúl ^mdr;%sudk" m%;srEmwjhj&

 ² cHdñ;sl ^isia-g%dkaia& iudjhúl;dj iy m%ldY iudjhúl;dj fmkaùug ;sìh 

hq;= wjYH;d idlÉPd lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o ixfhda.j, we;s iudjhúl j¾.h y÷kd .ekSug we;s yelshdj w.hkak'

 ² fok ,o wKql iQ;%hla i|yd mej;sh yels ish¨ u iudjhúlj, jHQy we£ug 

we;s yelshdj w.hkak'
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tallh 08 ( yhsâfrdldnk yd fyaf,dayhsâfrdldnk

ksmqK;dj 8'0 ( we,smeál yhsâfrdldnk yd fyaf,dyhsâfrdldnkj, jHQyh 

iy .=K w;r iïnkaO;djh úu¾Ykh lrhs' 

ksmqK;d uÜgu 8(1 ( we,smeál yhsâfrdldnkj, jHQyh" fN!;sl ,laIK iy 

nkaOk iajNdjh úu¾Ykh lrhs' 

ld,Éfþo .Kk ( 05

bf.kqï M, ( •	 iqÿiq ksoiqka Wmfhda.S lr .ksñka we,aflak" we,alSk yd                                                          

we,alhskj, nkaOkj, iajNdjh úia;r lrhs'

•	 we,aflak" we,alSk yd we,alhsk ioDY fY%aKsj, fN!;sl 

.=Kj, úp,kh meyeos,s lrhs'

•	 ir, we,aflak" we,alSk yd we,alhskj, cHdñ;sl yev 

tajdfha ldnka mrudKqj, uqyqïlrKhg iïnkaO lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² sp3, sp2 yd sp uqyqïlrK iy wod< cHdñ;sl yev Wmfhda.S lr .ksñka we,aflak" 

we,alSk yd we,alhsk y`ÿkajd fokak'

 ² fmdÿ iQ;% Ndú; lr wod< ioDY fY%aKs ,shd olajñka we,aflak" we,alSk yd 

we,alhsk úia;r lrkak'

 ² jHQy iy wod< wka;¾ wKql wdl¾YK n, i,lñka tajdfha ;dmdxl" øjdxl" 

ødjH;dj jeks fN!;sl .=K úp,kh jk wdldrh idlÉPd lrkak'

 ² yhsâfrdldnkj, we;s zmhsZ yd zis.audZ nkaOk ksrEmKh lsÍug yels jk mßÈ 

iq,Nj ,nd .; yels øjH fhdod f.k wdlD;s iE§ug wjia:dj i,id fokak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o ldnksl ixfhda. fYa%Kshla tajdfha øjdxlh jeä jk ms<sfj<g ieliSug 

we;s yelshdj ;lafiare lrkak'

 ² tlu wKql iQ;%h we;s iudjhúlj, ;dmdxl úp,kh wjfndaO lr .ekSug we;s 

yelshdj ;lafiare lrkak'
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ksmqK;d uÜgu 8(2 ( we,aflak" we,alSk yd we,alhskj, ridhksl m%;sl%shd tajdfha 

jHQyh mokï lr .ksñka úu¾Ykh lrhs'

ld,Éfþo .Kk ( 14

bf.kqï M, ( •	 we,aflakj, C-C yd C-H nkaOkj, ks¾O%eùh iajNdjh ksid 

tajd O%eùh m%;sldrl flfrys m%;sl%shdYS,S fkdùu meyeÈ,ss lrhs'

•	 fuf;akaj, laf,daßkSlrKfha uqla; LKavl hka;%Kh meyeÈ,s 

lrhs'

•	 we,alSkj, wix;Dma;;dj yd jeä bf,lafg%dak >k;ajh ksid 

tajd bf,lafg%da*s,sl ^bf,lafg%dakldó& wdl,k m%;sl%shdj,g 

olajk keUqre;dj meyeÈ,ss lrhs'

•	 we,alSk yhsârcka fya,hsv iu. isÿ lrk m%;sl%shdfõ 

hka;%Kh ,shd olajhs'

•	 we,alSkj,g yhsârcka fya,hsv wdl,kh ùfï § iEfok 

ldfndalegdhkj, m%;sl%shd w;rueÈ f,i y÷kd .kshs'

•	 m%d:ñl" oaù;Shsl yd ;D;Shsl ldfndalegdhkj, idfmalaI 

ia:dhs;dj ixikaokh lrhs'

•	 w;rueÈ M, f,i iEfok ldfnda legdhkfha ia:dhs;dj wkqj 

yhsârcka fya,hsv wdl,kh l=uk ÈYdjg isÿ fõ o hkak 

y÷kd .kshs'

•	 fn%daóka wKqfõ isÿ jk O%eùlrKh fya;=fjka we,alSk yd 

fn%daóka w;r m%;sl%shdj o m<uq j Br+ wdl,kh ùfuka isÿ jk 

bf,lafg%d*s,sl wdl,k m%;sl%shdjla nj y÷kd .kshs'

•	 we,alSk yd fn%daóka w;r m%;sl%shdfõ hka;%Kh ,shd olajhs'

•	 we,alSk" ;kql i,a*shqßla wï,h yd c,úÉfþokh ù iEfok 

wjidk M,h ,shd olajhs'

•	 we,alSk" W;afm%arl yhsârckSlrKfhka ,efnk M, ,shd 

olajhs'

•	 we,alSk" laIdÍh fmdgEishï mZuex.fkaÜ iu. m%;sl%shdfjka 

,efnk M, tajdfha j¾K úm¾hdi iu. ,shd olajhs'

•	 we,alhskj, wix;Dma;;dj yd wêl bf,lafg%dak >k;ajh 

fya;=fjka tajd bf,lafg%d*s,sl wdl,k m%;sl%shdj,g olajk 

keUqre;dj meyeÈ,ss lrhs'

•	 we,alhsk Br2" HX" ;kql H2SO4/Hg2+ iu. olajk 

bf,lafg%d*s,sl wdl,k  m%;sl%shd ,shd olajhs' 

•	 Ni/Pt/Pd we;s úg we,alhsk" yhsârcka jdhqj olajk m%;sl%shd 

,shd olajhs'

•	 we,alhsk Pd / BaSO4 / laùfkd,ska we;s úg isÿ jk Nd.sl 

yhsv%ckSlrKfhka ,efnk M, ,shd olajhs'
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•	 w.%ia: yhsârcka we;s we,alhsk tajdfha uqyqïlrK wjia:dj 

fya;=fjka we;s jk wdï,sl;dj ksid f,day u.ska úia:dmkh 

jk nj y÷kd .kshs'

mdvï ie,iqï i|yd Wmfoia (

 ² we,aflakj, ix;Dma; iajNdjh;a" we,alSk yd we,alhskj, wix;Dma; iajNdjh;a 

idlÉPd lrkak'

 ² C-C yd C-H nkaOk j, ks¾O%eùh iajNdjh wkqj we,aflakj, wl%sh iajNdjh 

meyeÈ,ss lrkak'

 ² uqla; LKavl hka;%Kh fhdod .ksñka fuf;aka" laf,daÍka iu`. m%;sl%shd lrk 

wdldrh idlÉPd lrkak'

 ² hka;%Kh" iu úÉfþokh" úIu úÉfþokh iy uqla; LKavl odu m%;sl%shd hk 

mo y÷kajd fokak'

 ² we,alSk yd we,alhskj, ,dlaIKsl m%;sl%shd j¾.h bf,lafg%d*s,sl wdl,k 

m%;sl%shd jk nj tjdg wod< hka;%K ie,ls,a,g .ksñka meyeÈ,s lrkak'

 ² we,alSk" yhsârcka fya,hsv iu. m%;sl%shdfõ § iEfok w;rueÈ ldfndalegdhk 

iy m%d:ñl oaú;Shsl yd ;D;Shsl ldfndalegdhkj, ia:dhs;dj ms<sn|j idlÉPd 

lrkak'

 ² w.%ia: yhsârcka mrudKq we;s we,alhskj, wdï,sl iajNdjh fidaähï" 

fidafâuhsâ" wefudakSh lshqm%ia laf,darhsâ yd wefudakSh is,aj¾ khsÜf¾Ü jeks 

m%;sldrl Ndú; lrñka meyeÈ,s lrkak'

wod< mÍlaIK(

 ² fn%daóka c,h yd laIdÍh fmdgEishï mZuex.fkaÜ hk m%;sldrl iu. we,alSk yd 

we,alhsk olajk m%;sl%shd ksÍlaIKh lrkak'

 ² wefudakSh lshqm%ia laf,darhsâ yd wefudakSh is,aj¾ khsÜf¾Ü iu. w.%ia: 

yhsârcka we;s we,alhsk olajk m%;sl%shd ksÍlaIKh lrkak'

we.hSï yd ;lafiarelrKh (

 ² fn%daóka c,h yd laIdÍh fmdgEishï mZuex.fkaÜ Ndú; lr we,alSk yd 

we,alhskj,ska we,aflak fjka lr y÷kd .ekSug we;s yelshdj w.hkak'

 ² we,aflak' we,alSk yd we,alhsk fok ,o m%;sldrl iu`. olajk m%;sls%hdj,ska 

,efnk M, fmrhSug we;s yelshdj w.hkak'

 ² we,aflak" we,alSk yd we,alhskj, jsIh ksrafoaYhg wod< m%;sls%hd hka;%K 

,sùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 8(3 ( fnkaiSkaj, nkaOk iajNdjh úu¾Ykh lrhs' 

ld,Éfþo .Kk ( 03

bf.kqï M, ( •	 fll=f,a úiska fnkaiSka i|yd m<uq j bÈßm;a lrk ,o 

jHQyh tys ish¨ .=K meyeÈ,s fkdlsÍug fya;= bÈßm;a 

lrhs'

•	 fnkaiSkaj, jHQyh yd ia:dhs;dj meyeÈ,s lrhs'

•	 fnkaiSkaj, i;H jHQyh ikd: lsÍu i|yd idlaIH 

Èßm;a lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² C6H6 wKql iQ;%h i|yd ;sìh yels ish¨ u újD; odu jHQy iQ;% we£ug mjikak'

 ² tu jHQyj, ;ks nkaOk fyda ;ks nkaOk yd oaú;aj nkaOk yd ta fol u fyda 

wvx.= jk neúka tajd wika;Dma;;dj i|yd mÍlaIdj,g ms<s;=re Èh hq;= nj 

wjOdrKh lrkak'

 ² uqyqïlrKh fhdod .ksñka fnkaiSka ys zfll=f,aZ jHQyh idlÉPd lrkak'

 ² bf,lafg%dak úia:dk.; ùu u; mokï jQ iïm%hqla; ixl,amh Wmfhda.S lr 

.ksñka fnkaiSka ys i;H jHQyh meyeÈ,s lrkak'

 ² yhsârckSlrK tka;e,amsh jeks ffioaOdka;sl w.hka Ndú; lrñka fnkaiSkaj, 

ia:dhs;dj ixikaokh lrkak'

 ² m%;sl%shd hka;%K ,sùfï § fnkaiSka ksrEmKh lsÍug fll=f,a jHQyh fhdod 

.ekSu jvd myiq jk nj meyeÈ,s lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o tka;e,ams w.hka Ndú; lr tka;e,ams rEmigyka we| fnkaiSka ys 

iïm%hqla;;d Yla;sh .Kkh lsÍug we;s yelshdj w.hkak'

 ² fnkaiSka i|yd iïm%hqla; jHQy we§ug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 8(4 ( fnkaiSkaj, ,dlaIKsl m%;sl%shd weiqfrka tys ia:dhs;dj 

úYaf,aIKh lrhs' 

ld,Éfþo .Kk ( 07

bf.kqï M, ( •	 iqÿiq ksoiqka Wmfhda.S lr .ksñka" fnkaiSkaj,g wdl,k 

m%;sl%shdj,g jvd wdfoaY m%;sl%shdj,g Ndck ùfï 

m%jK;dj fmkajd fohs'

•	 khsÜfrdlrKh" we,als,alrKh" weis,alrKh yd  

ye,ckSlrKh hk m%;sl%shdj, hka;%K Wmfhda.S 

lr .ksñka" fnkaiSkaj, ,dlaIKSl m%;sl%shd f,i 

bf,lafg%d*s,sl wdfoaY m%;sls%hd úia;r lrhs'

•	 fnkaiSkaj, m%;sl%shd" we,aflak" we,alSk yd we,alhskj, 

m%;sl%shd iuÕ ixikaokh lrhs'

•	 fnkaiSkaj,g weis,a ldKav yd we,als,a ldKav ne§ we;s 

úg § TlaislrKh ùfï yelshdj jeä jk nj úia;r 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² we,als,alrKh" weis,alrKh" khsÜfrdlrKh iy ye,ckSlrKh hk m%;sl%shd 

i,lñka fnkaiSka wdl,k m%;sl%shdj,g jvd bf,lafg%d*s,sl wdfoaY m%;sl%shdj,g 

jeä ,eÈhdjla olajk nj meyeÈ,s lrkak'

 ² khsÜfrdlrKh" we,als,alrKh" weis,alrKh iy ye,ckSlrKh hk 

m%;sl%shdj,g wod< m%;sl%shd hka;%K idlÉPd lrkak'

 ² iïm%hqla; ia:dhs;dj wkqj fnkaiSka TlaislrKhg yd yhsv%ckSlrKhg 

m%;sfrdaOh olajk nj idlÉPd lrkak'

 ² fnkaiSkaj, W;afm%aßk yhsârcka wdl,kh ms<sn| j idlÉPd lrkak'

 ² H+/KMnO4 , OH-/KMnO4 yd H+/K2Cr2O7 jeks m%n, Tlaisldrl iu. we,als,a 

fnkaiSka yd weis,afnkaiSka ldfndlais,sla wï, njg TlaislrKh ùu meyeÈ,s 

lrkak'

we.hSï yd ;lafiarelrKh (

 ² fnkaiSkays bf,lafg%d*s,sl wdfoaY m%;sl%shdj, m%;sl%shd hka;%K ,sùug we;s 

yelshdj w.hkak'
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ksmqK;d uÜgu 8(5 ( tal wdfoaYs; fnkaiSkaj, wdfoaYk ldKavj, fhduqldrl 

^kshdul& yelshdj úu¾Ykh lrhs' 

ld,Éfþo .Kk ( 05

bf.kqï M, ( •	 tal wdfoaYs; fnkaiSkaj, wdfoaYl ldKav" ´f;d" fugd 

yd merd fhduqldrl f,i y÷kd .kshs'

•	 tal wdfoaYs; fnkaiSkaj, m<uq j wdfoaY ù we;s ldKavfha 

fhduqldrl .=Kh mokï lr .ksñka fo jekss wdfoaYl 

ldKavhla fnkaiSka j,hg iïnkaO jk ia:dkh i|yka 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² tal wdfoaYs; fnkaiSka jHq;amkakhlg wod< j z´f;daZ" zmerdZ iy zfugdZ hk mo 

meyeÈ,ss lrkak'

 ² tal wdfoaYs; fnkaiSka jHq;amkak bf,lafg%d*s,sl wdl,k m%;sl%shdj,g iyNd.s 

ùfï § tajdfha z´f;dZ" zmerdZ iy zfugdZ fhduqldÍ iajNdjh idlÉPd lrkak'

we.hSï yd ;lafiarelrKh (

 ² fnkaiSka u; ´f;d" merd iy fugd fhduqldrl ldKav iïnkaO ù we;s 

ixfhda.j,g wod< ir, mßj¾;k isÿ lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 8(6 ( we,als,a fya,hsvj, jHQyh" C - X nkaOkfha O%eùh;dj yd 

m%;sl%shd úu¾Ykh lrhs'

ld,Éfþo .Kk ( 09

bf.kqï M, ( •	 m%d:ñl oaú;Shsl iy ;D;Shsl f,i we,als,a fya,hsv 

j¾.SlrKh lrhs'

•	 we,als,a fya,hsvj, kshqla,sfhda*s,sl ^kHIaáldó& wdfoaY 

m%;sl%shdj,g Ndck ùfï m%jK;dj C ─ X nkaOkfha 

O%eùh iajNdjh yd iïnkaO lrhs'

•	 kshqla,sfhda*hs,j,g Niau f,i yeisßh yels nj y÷kd 

.kshs'

•	 kshqla,sfhda*hs, flfrys weß,a fya,hsvj, iy úks,a 

fya,hsvj, ̂ sp2 ldnka mrudKqj,g iïnkaO  ye,ckj,& 

wl%sh;dj meyeos,s lrhs'

•	 .%skdâ m%;sldrlh ms<sfh, lsÍu yd tys .=K úia;r lrhs'

•	 C - Mg yd C - X nkaOkj, O%eùh;dj ixikaokh lrñka 

O%eùh;dj udre jk nj jgyd .kshs'

•	 C - Mg ys O%eùh;dj wkqj ue.akSishïj,g ne÷Kq ldnka 

mrudKqjg kshqla,sfhda*hs,hla fuka u Niauhla f,i o 

yeisßh yels nj jgyd .kshs'

•	 .%skdâ m%;sldrlh" úIh ks¾foaYfha fok ,o fm%dafgdak 

odhl iu. m%;sl%shd lsÍfï § ,efnk M, ,shd olajhs'

    

mdvï ie,iqï i|yd Wmfoia (

 ² m%d:ñl" oaú;Shsl yd ;D;Shl f,i we,als,a fya,hsv j¾.SlrKh meyeÈ,s lrkak'

 ² we,als,a fya,hsvj, ;dmdxlh" øjdxlh iy ødjH;dj jeks fN!;sl .=K meyeÈ,s 

lrkak'

 ² we,als,a fya,hsvj, we;s C - X nkaOkfha O%eùh iajNdjh fya;= fldg f.k 

tajd kshqla,sfhda*s,sl wdfoaY m%;sl%shdj,g olajk keUqre;dj ms<sn| j idlÉPd 

lrkak'

 ² weß,a fya,hsvj, iy úks,a fya,hsvj, kshqla,sfhd*s,sl wdfoaY m%;sl%shd isÿ 

fkdùu ms<sn| j idlÉPd lrkak'

 ² .%skdâ m%;sldrlh ms<sfh, lr.kakd wdldrh iy th fm%dafgdak odhl m%;sldrl 

iu. olajk m%;sl%shd meyeÈ,s lrkak'

 ² .%skdâ m%;sldrlfha" we,als,a ldKavfha kshqla,sfhd*s,sl yd Ndiañl iajNdjh 

meyeÈ,ss lrkak'
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we.hSï yd ;lafiarelrKh (

 ² fok ,o wKql iQ;% ioyd mej;sh yels ish¨ u we,als,a fya,hsvj, jHQy ,sùu iy 

we,als,a fya,hsv" m%d:ñl" oaú;Shsl yd ;D;Shsl f,i j¾. lsÍug we;s yelshdj 

;lafiare lrkak'

 ² fok ,o we,als,a fya,hsv OH-, CN-, RC ≡ C-, RO- hk kshqla,sfhd*hs, we;s úg 

,nd fok M, ,sùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 8(7 ( nkaOk ì£fï yd ;ekSfï YS>%;dj mokï lr .ksñka we,als,a 

fya,hsvj, kshqla,sfhda*s,sl wdfoaYh úYaf,aIKh lrhs' 

ld,Éfþo .Kk ( 03

bf.kqï M, ( •	 we,als,a fya,hsvj, kshqla,sfhda*s,sl wdfoaYh isÿ úh 

yels m%;sl%shd ud¾. folla we;s nj y÷kd .kshs'

•	 nkaOk ì`§u yd nkaOk ;ekSu iu.dó j isÿ jk úg 

we,als,a fya,hsvj, kshqla,sfhd*s,sl wdfoaY m%;sl%shdj 

;ks mshjr m%;sl%shdjla f,i úia;r lrhs'

•	 kj nkaOkhla ;ekSu" nkaOk ì`§fuka miqj isÿ jk 

úg" we,als,a fya,hsv, kshqla,shda*s,sl wdfoaYh fomshjr 

m%;sl%shdjla f,i úia;r lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² nkaOk ì£fï yd nkaOk iE§fï mshjr w;r ld,h mokï lr .ksñka we,als,a 

fya,hsvj, kshqla,sfhda*s,sl wdfoaY m%;sl%shd isÿ úh yels l%u fol y÷kajd fokak 

^;ks mshjr iy fomshjr&'

 ² iqÿiq ksoiqka fhdo .ksñka ;ks mshjr m%;sl%shd iy fomshjr m%;sl%shd isÿ jk 

wkaou idlÉPd lrkak'

 ² w;rueÈ ldfndalegdhkfha iajNdjh mokï lr .ksñka m%d:ñl fya,hsv ;ks 

mshjr hka;%Khla yd ;D;Shsl fya,hsv fomshjr hka;%Khla fmkaùug olajk 

keUqre;dj idlÉPd lrkak'

we.hSï yd ;lafiarelrKh (

 ² iqÿiq wdlD;s fhdod .ksñka we,als,a fya,hsvj, ;ks mshjr yd fomshjr m%;sl%shd 

meyeÈ,s lsÍug we;s yelshdj w.hkak'
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tallh 09 ( Tlaiscka wvx.= ldnksl ixfhda. 

ksmqK;dj 9'0 ( Tlaiscka wvx.= ldnksl ixfhda.j, jHQyh iy .=K w;r 

iïnkaO;dj úu¾Ykh lrhs'

ksmqK;d uÜgu 9(1 ( we,afldfyd,j, jHQyh" ldnka - Tlaiscka nkaOkfha iy 

Tlaiscka - yhsârcka nkaOkfha O%eùh iajNdjh yd m%;sl%shd 

úu¾Ykh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, ( •	 m%d:ñl" oaú;Shsl yd ;D;Shsl f,i we,afldfyd, 

j¾.SlrKh lrhs'

•	 O ─ H nkaOkfha yd C ─ O nkaOkfha O%eùh iajNdjh 

úia;r lrhs'

•	 we,afldfyd,j, fN!;sl .=K"  tajdfha yhsârcka nkaOk 

;ekSfï  yelshdj iuÕ iïnkaO lrhs'

•	 we,afldfyd,j, O ─ H yd C ─ O  nkaOkj, ì|Su 

fya;=fjka tajd fjkia wdldr follg m%;sl%shd isÿ lrk 

nj jgyd .kshs'

•	 we,afldfyd, HBr" Hl" PCl3/ PBr3 " PCl5 hk m%;sldrl 

iu. C ─ O nkaOkh ì£fuka isÿ jk kshqla,sfhda*s,sl 

wdfoaY m%;sl%shd meyeÈ,ss lrhs'

•	 we,afldfyd, idkaø i,a*shqßla wï,h yd we¨ñkshï 

Tlaihsâ úc,SlrK iu. úc,ShlrK m%;sl%shdj, § 

,efnk M, ,shd olajhs'

•	 we,afldfyd,j, m%d:ñl" oaù;Shsl yd ;D;Sl iajNdjh 

wï, yuqfõ § ldfndalegdhk iE§ug we;s myiq;dj iu. 

iïnkaO lrhs'

•	 m%d:ñl" oaù;Shsl yd ;D;Shsl we,afldfyd, úúO 

Tlaisldrl iu. úúO wdldrhg m%;sl%shd lrk nj jgyd 

.kshs'

•	 we,afldfyd,j, .=K mÍlaId lr jd¾;d lrhs'

mdvï ie,iqï i|yd Wmfoia 

 ² -OH ldKavh wvx.= ldnka mrudKqjlg iïnkaO ù we;s we,als,a ldKav ixLHdj 

wkqj we,afldfyd, m%d:ñl" oaú;Shsl yd ;D;Shsl f,i j¾.SlrKh lrkak'

 ² we,afldfyd,j, ;dmdxlh" øjdxlh" ødjH;dj hk fN!;sl .=K tajdfha wKql 

ialkaOh yd wka;¾ wKql n, fhdod .ksñka meyeÈ,s lrkak'

 ² O-H nkaOkh ì`§fuka isÿ jk m%;sl%shd i,lñka we,afldfyd,j, ridhksl 

,laIK úia;r lrkak' ^fidaähï iy we,afldfyd, w;r m%;sl%shdj&

 ² C - O nkaOkfha O%eùh;dj ksid C - O nkaOkh ì`§fuka isÿ jk m%;sl%shd meyeÈ,s 

lrkak' ^HBr, PCl3/PBr3, PCl5 iu. m%;sl%shd&
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 ² m%d:ñl" oaú;Shsl iy ;D;Shl we,afldfyd, fjka lr y÷kd .ekSug i|yd idkaø 

yhsâfrdlaf,daßla wï,h yd ks¾c,Sh iskala laf,darhsâ iu. m%;sl%shdj" tys § 

iEfok ldfndalegdhkj, idfmalaI ia:dhs;dj i,lñka idlÉPd lrkak'

 ² we,alSk iE§ug idkaø i,a*shqßla wï,h fyda we¨ñkshï Tlaihsâ iu. isÿ jk 

bj;a ùfï m%;sl%shdj idlÉPd lrkak'

 ² we,afldfyd, y÷kd .ekSfï mÍlaId f,i ie,flk H+/K2Cr2O7 yd msßãkshï 

laf,dfrdlafrdafïÜ (PCC) iu. isÿ jk TlaislrK m%;sl%shd meyeÈ,s lrkak'

wod< mÍlaIK(

 ² we,afldfyd,j, .=K mÍlaId lsÍu

we.hSï yd ;lafiarelrKh(

 ² fok ,o wKql iQ;% i|yd ;sìh yels ish¨ u we,afldfyd,j, jHQy oelaùug 

we;s yelshdj w.hkak'

 ² úúO m%;sl%shl yd m%;sldrl ÿka úg tajd we,afldfyd, iu. m%;sl%shdfjka ,efnk 

M, ,shd ±laùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 9(2 ( ldnka - Tlaiscka nkaOkh yd Tlaiscka - yhsârcka nkaOk 

weiqfrka *Sfkda,aj, m%;sl%shd úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï M, ( •	 *Sfkda," we,afldfyd,jg jvd wdï,sl jkafka uka oehs 

meyeÈ,s lrhs'

•	 we,afldfyd, Ndck jk kshqla,sfhda*s,sl wdfoaY  

m%;sl%shdj,g *Sfkda, Ndck fkdjkafka uka oehs meyeÈ,s 

lrhs' 

•	 fidaähï f,dayh yd fidaähï yhsâfrdlaihsâ iu. 

*Sfkda,a olajk m%;sl%shd i|yka lrhs'

•	 ir, mÍËd u.ska *Sfkda,aj, .=K y÷kd f.k jd¾;d 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² *Sfkda,a ys wdï,sl;dj jHQyh mokï lrf.k meyeÈ,s lrkak'

 ² *Sfkda, kshqla,sfhd*s,sl wdfoaY fmkajkafka ukaoehs meyeÈ,ss lrkak'

 ² yhsârcka nkaOk iy ,kavka n, fhod .ksñka *Sfkda,aj, fN!;sl .=K idlÉPd 

lrkak'

 ² *Sfkda,a ys wdï,sl;dj meyeÈ,s lsÍug fidaähï f,dayh yd fidaähï yhsâfrdlaihsâ 

ødjKh iu. fjk fjk u isÿ jk m%;sl%shd idlÉPd lrkak'

wod< mÍlaIK(

 ² *Sfkda,j, .=K mÍlaId lsÍu

we.hSï yd ;lafiarelrKh(

 ² fok ,o úúO we,afldfyd,j,g idfmalaI j *Sfkda,aj, by< wdï,sl;dj 

ixikaokh lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 9(3 ( *Sfkda,aj, -OH ldKavh u.ska fnkaiSkaj,h u; we;s 

flfrk n,mEu úu¾Ykh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï M, ( *Sfkda,j, wdfoaY m%;sl%shdj, § wdfoaYlh -OH ldKavhg 

idfmaË j ´f;d ^2" 6& yd merd ^4& ia:dkj,g iïnkaO  

jk nj jgyd .kshs'

fnkaiSkaj,g jvd *Sfkda,aj, kHIaáh bf,lafg%d*hs, 

flfrys jvd m%;sl%shdldÍ jkafka uka oehs meyeÈ,s lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² ´f;d - merd n,mEu meyeÈ,s lrñka *Sfkda,a ys wdfoaY m%;sl%shd f,i 

khsÜfrdlrKh yd fn%dañkSlrKh ms<sn| j idlÉPd lrkak'

 ² iïm%hqla; jHQy fhdod .ksñka *Sfkda,a ys m%;sl%shd;dj fnkaiSka iu. ixikaokh 

lrkak'

we.hSï yd ;lafiarelrKh(

 ² fok ,o m%;sldrl iu. *Sfkda,a olajk m%;sl%shd ,sùug we;s yelshdj ;lafiare 

lrkak'
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ksmqK;d uÜgu 9(4 ( m%;sl%shdj,ska úoyd oelafjk mßÈ we,aäyhsvj, yd lSfgdak, 

C = O nkaOkfha O%eùh yd wika;Dma; iajNdjh úu¾Ykh 

lrhs'

ld,Éfþo .Kk ( 16

bf.kqï M, ( •	 ldfndks,a ldKavfha wika;Dma; iajNdjh meyeÈ,s lrhs'

•	 we,aäyhsvj, ,dlaIKsl m%;sl%shd u.ska kshqla,sfhda*,sl 

wdl,k m%;sl%shd meyeos,s lrhs'

•	 .%skdâ m%;sldrlh iy HCN iu. isÿ jk kshqla,sfhda*s,sl 

wdl,k m%;sl%shdj, hka;%K meyeÈ,ss lrhs'

•	 we,aäyhsv yd lSfgdak 2" 4- vhskhsfg%d*Skhs,ayhsâriSka 

iu. olajk m%;sl%shdj > C} 0 ldKavh" -NH2 ldKav iu. 

isÿ lrk m%;sl%shdfõ ksfhdackhla nj jgyd .kshs'  

•	 iqÿiq  ksoiqka wdY%fhka α-H iys; ldfndks,a ixfhda.j, 

il%sh;dj fmkakqï lrhs'

•	 we,aäyhsv yd lSfgdak we,afldfyd, njg Tlaisydrl 

u.ska TlaisyrKh jk nj jgyd .kshs'

•	 we,aäyhsv" lSfgdakj,g jvd myiqfjka TlaislrKh jk 

nj jgyd .kshs'

•	 wod< mÍËK u.ska we,aäyhsv yd lSfgdak fjka lr 

y÷kd .kshs'

mdvï ie,iqï i|yd Wmfoia (

 ² we,aäyhsv yd lSfgdak olajk kshqla,sfhd*s,sl wdl,k m%;sl%shd meyeÈ,s lsÍug 

tajdfha we;s lfndks,a ldKavfha O%eùh;dj ms<sn| j idlÉPd lrkak'

 ² we,aäyhsv yd lSfgdak LiAlH4/ H3O+ yd NaBH4/ H3O+ iu. isÿ lrk TlaisyrK 

m%;sl%shd iqÿiq WodyrK Ndú; lrñka meyeÈ,s lrkak'

 ² lSfgdakj,g idfmalaI j we,aäyhsv TlaislrKh ùug myiq;dj idlÉPd lrkak'

	² α-H j, wdï,sl;dj flfrys ldfndks,a ldKavfha n,mEu idlÉPd lrkak'

wod< mÍlaIK(

 ² we,aäyhsv yd lSfgdak y`ÿkd .ekSu i|yd mÍlaIK'

we.hSï yd ;lafiarelrKh(

 ² fok ,o ldfndks,aa ixfhda. c,Sh fidaähï yhsâfrdlaihsâ iu. isÿ lrk 

m%;sl%shdj,ska ,efnk M, ,sùug we;s yelshdj w.hkak'

 ² we,aäyhsvj, yd lSfgdakj, kshqla,sfhda*s,sl wdl,k m%;sl%shd meyeÈ,ss lsÍug 

we;s yelshdj w.hkak'
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ksmqK;d uÜgu 9(5 ( ldfndlais,sla wï,j, jHQyh yd .=K wfkl=;a Tlaiscka wvx.= 

ldnksl ixfhda. iu. ixikaokh lrhs'

ld,Éfþo .Kk ( 10

bf.kqï M, ( •	 ldfndlais,sla wï,j, fN!;sl .=K tajdfha jHQyh iu. 

iïnkaO lrhs'

•	 ldfndlais,sla wï,j, ldfndlais,a ldKavh ^>C=O& 

wvx.= jk nj jgyd .kshs'

•	 lfndlais,slaa wï,j," we,afldfyd,j, yd *Sfkda,j, 

wdï,sl;d tajd fidaähï f,dayh" c,Sh fidaähï 

yhsâfrdlaihsâ" c,Sh fidaähï ldnfkaÜ yd c,Sh 

fidaähï nhsldnfkaÜ iu. olajk m%;sl%shd fhdod .ksñka 

ixikaokh lrhs'

•	 kshqla,sfhda*hs, iu. m%;sl%shd lsÍfï § ldfndlais,sla 

wï, wdfoaY m%;sl%shd isÿ lrk w;r we,aäyhsv yd lSfgdak 

wdl,k m%;sl%shd isÿ lrk nj jgyd .kshs'

•	 ldfndlais,sla wï,j, .=K iy m%;sl%shd mßlaId lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² *Sfkda,aj,g idfmalaI j ldfndlais,sla wï,j, by< wdï,sl;dj meyeÈ,s lrkak'

 ² ldfndlais,sla wï,j, wvx.= C-OH nkaOkh ì£fuka isÿ jk m%;sl%shd idlÉPd 

lrkak'

 ² lfndlais,sla wï,j, TlaisyrK m%;sl%shd idlÉPd lrkak'

wod< m%;sl%shd (

 ² ldfndlais,sla wï,j, .=K lsysmhla i|yd mÍlaId ^wdï,sl;dj" TlaisyrK 

yelshdj" tiagr iE§u&

we.hSï yd ;lafiarelrKh(

 ² lfndlais,sla wï,j, wdï,sl;dj wfkl=;a ldnksl ixfhda.j, wdï,sl;dj 

iu. ixikaokh lsÍug we;s yelshdj w.hkak'

 ² fok ,o ldnksl ixfhda.j, ksjerÈ wdï,sl;d úp,kh ,sùug we;s yelshdj 

w.hkak'



58

.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

ksmqK;d uÜgu 9(6 ( wï, jHq;amkakj, ,dlaIKsl m%;sl%shd úu¾Ykh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 wï, laf,darhsv m%;sl%shd kshqla,sfhda*s,sl wdfoaY m%lsl%shd 

nj y÷kd .kshs'

•	 wï, laf,darhsvj, ,dlaIKsl m%;sl%shd i|yd ksoiqka ,shd 

olajhs'

•	 tiagrj, ,dlaIKsl m%;sl%shd i|yd ksoiqka ,shd olajhs'

•	 weuhsvj, ,dlaIKsl m%;sl%shd i|yd ksoiqka ,shd olajhs'

•	 ish¨ u wï, jHq;amkak fmkajk ish¨ m%;sl%shdj, wdrïNl 

mshjr" ldfndks,a ldnka mrudKqj kshqla,sfhda*hs,hl 

m%ydrhg ,la ùu nj y÷kd .kshs'

•	 wï, laf,darhsv yd fidaähï yhsâfrdlaihsâ w;r 

m%;sl%shdfõ hka;%Kh ,shd olajhs'

mdvï ie,iqï i|yd Wmfoia (

 ² ldfndlais,sla wï, jHq;amkak f,i wï, laf,darhsv" tiagr iy weuhsvj, wod< 

jHQy iqÿiq WodyrK fhdod .ksñka y÷kajd fokak'

 ² wï, jHq;amkak olajk ish¨ u m%;sl%shdj, m<uq mshjr jkafka ldfndks,aa ldnka 

mrudKqj u;g kshqla,sfhda*hs,hla myr §u nj meyeÈ,ss lrkak'

 ² weuhsvj, yd tiagrj, TlaisyrK m%;sl%shd idlÉPd lrkak'

we.hSï yd ;lafiarelrKh(

 ² wï, jHq;amkak fok ,o m%;sldrl$ m%;sl%shl iu. m%;sl%shd lr iEfok wod< M, 

,shd ±laùug we;s yelshdj ;lafiare lrkak'

 ² by; m%;sl%shd Ndú; lr fok ,o mßj¾;k isÿ lsÍug we;s yelshdj w.hkak'
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tallh 10 ( khsÜrcka wvx.= ldnksl ixfhda. 

ksmqK;dj 10'0 ( khsÜrcka wvx.= ldnksl ixfhda.j, jHQy yd .=K w;r 

iïnkaO;d úu¾Ykh lrhs'

ksmqK;d uÜgu 10(1 ( ,dlaIKsl m%;sl%shd yd .=K weiqßka weuhsk iy weks,Ska ms<sn| 

j úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, ( •	 weuhsk j¾. m%d:ñl" oaù;Shsl yd ;D;Shsl f,i 

j¾.SlrKh lrhs'

•	 úIh ks¾foaYfha fok ,o m%;sldrl iu. weuhsk isÿ 

lrk m%;sl%shd ,shd olajhs'

•	 weuhsk iy úIh ks¾foaYfha we;s fjk;a l%shdldÍ ldKav 

iïnkaO m%;sl%shd ms<sn| oekqu mßj¾;k i|yd Ndú; 

lrhs'

•	 bf,lafg%d*s,sl wdfoaY flfrys fnkaiSkaj,g idfmlaI 

j weks,Skaj, wêl m%;sl%sh;dj meyeÈ,ss lrhs'

•	 weks,Ska yd fn%daóka w;r m%;sl%shdj ,shd olajhs'

mdvï ie,iqï i|yd Wmfoia (

 ² wefudakshdj, mrudKqjg H fjkqjg iïnkaO ù we;s we,als,a fyda weß,a ldKav 

.Kk i,ld n,ñka we,s*eál yd wefrdaueál weuhsk j¾.SlrKh lrkak'

 ² wek,ska wefrdaueál weuhskhla f,i y`ÿkajd fokak'

 ² kshqla,sfhda*hs,hla f,i weuhsk olajk m%;sl%shd idlÉPd lrkak'

 ² weuhsk khsÜria wï,h iu. olajk m%;sl%shd idlÉPd lrkak'

 ² wek,Ska yd fn%dóka w;r m%;sl%shdj meyeÈ,ss lrkak'

we.hSï yd ;lafiarelrKh(

 ² fok ,o weuhsk m%d:ñl" oaú;Shsl yd ;D;Shsl f,i j¾. lsÍug we;s yelshdj 

w.hkak'

 ² weuhskj, m%;sl%shdj,g iïnkaO ir, ldnksl mßj¾;k isÿ lsÍug we;s yelshdj 

w.hkak'
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ksmqK;d uÜgu 10(2 ( weuhskj, Ndiañl;dj fjk;a ldnksl ixfhda.j, 

Ndiañl;dj iu. ii`ohs'

ld,Éfþo .Kk ( 02

bf.kqï M, ( •	 khsÜrcka mrudKqj u; we;s tlir bf,lafg%dak hq.,fha 

idfmalaI odhl yelshdj wkqj m%d:ñl weuhskj, 

Ndiañl;dj we,afldfyd," weks,Ska yd weuhsvj, 

Ndiañl;dj iuÕ ixikaokh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² weuhskj, N mrudKqj u; we;s tlir bf,lafg%dak hq.f,a odhl ,laIK wkqj 

tajdfha Ndiañl;dj meyeÈ,s lrkak'

 ² weuhskj, Ndiañl;dj we,afldfyd,j, Ndiañl;dj iu. ixikaokh lrkak'

 ² m%d:ñl we,s*eál weuhskj, Ndiañl;dj" weks,Skaj, Ndiañl;dj iu. 

ixikaokh lrkak'

 ² weuhskj, Ndiañl;dj weuhsvj, Ndiañl;dj iu. ii`okak'

we.hSï yd ;lafiarelrKh (

 ² weuhskj, Ndiañl;dj we,afldfyd,j," weks,Skaj, yd wefudakshdj, 

Ndiañl;dj iu. ixikaokh lsÍug we;s yelshdj w.hkak'

 ² fok ,o khsÜrcka wvx.= ifhda.j, Ndiañl;dj meyeÈ,s lsÍug we;s yelshdj 

;lafiare lrkak'
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ksmqK;d uÜgu 10(3 ( vhefidakshï ,jKj, m%;sl%shd úu¾Ykh lrhs

ld,Éfþo .Kk ( 04

bf.kqï M, ( •	 vhefidakshï ,jKh ms<sfh, lsÍu úia;r lrhs'

•	 c,h" H3PO2, CuCl, CuCr, CuBr yd Kl  iu. vhefidakshï 

,jKj, m%;sl%shd ,shd olajhs'

•	 N2 fyd| bj;a ùfï ldKavhla neúka  N   N+ ldKavh 

úúO ldKav u.ska myiqfjka úia:dmkh jk nj jgyd 

.kshs'

•	 N   N+ ldKavh bf,lafg%d*hs,hla f,i l%shd lrk nj 

jgyd .kshs'

•	 vhefidakshï ,jK Ndú;fhka weks,Ska mÍlaId isÿ lr 

jd¾;d lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² úfYaIs; WIaK;ajh yd wod< ;;a;aj fhdod .ksñka vhefidakshï ,jK ms<sfh, 

lr .kakd wdldrh meyeÈ,s lrkak'

 ² vhefidakshï ,jK H2O, H3PO2, CuCl, CuBr, CuCN yd KI iu. olajk m%;sl%shd 

wod< iólrK Ndú; lrñka úia;r lrkak

 ² vhefidakshï ,jKhlg bf,lafg%d*s,hla f,i yeisÍug we;s yelshdj iqÿiq 

ksoiqka u.ska meyeÈ,s lrkak' ^*Sfkda,a yd β- kemaf;d,a iu.&

wod< mÍlaIK (

 ² weks,Ska i|yd mÍlaIdj

we.hSï yd ;lafiarelrKh (

 ² fok ,o vhefidakshï ,jK wdY%s; m%;sl%shdj,g wod< M, ,sùug we;s yelshdj 

w.hkak'
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13 jk fYa%Ksh
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tallh 11 ( pd,l ridhkh  

ksmqK;dj 11'0 ( ridhksl m%;sl%shdjl YS>%;dj ks¾Kh lsÍug yd m%;sl%shd 

YS>%;dj iqÿiq mßÈ md,kh lsÍug pd,l ridhk úoHd 

uQ,O¾u fhdod .kshs'

ksmqK;d uÜgu 11(1 ( m%;sl%shdjl YS>%;dj y÷kajd § ridhksl m%;sl%shd flfrys 

n,mdk idOl ks¾Kh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 úúO YS>%;dj,ska isÿ jk m%;sl%shd iei£u i|yd wjYH 

WodyrK bÈßm;a lrhs'

•	 m%;sl%shdjl YS>%;dj flfrys n,mdk idOl f,i 

WIaK;ajh" idkaøKh" mSvkh" fN!;sl ,laIK 

^m%;sl%shlj, mDIaÀl j¾.M,h& yd W;afm%arl i|yka 

lrhs'

•	 ridhksl m%;sl%shdjla

aA + bB  cC + dD f,i idudkHlrKh lrhs'

•	 m%;sl%shdjl YS>%;dj uekSfï §" øjH idkaøKh fjkia ùu 

uekSu uQ,sl idOlh f,i i|yka lrhs'

•	 m%;sl%shdjl YS>%;dj fiùfï §" A m%;sl%shlhg idfmaË j 

idkaøKh fjkiaùfï YS>%;dj 
_ ( )∆CA

∆t  f,i o" 

D M,hg idfmalaI j idkaøKh fjkiaùfï YS>%;dj  

( )∆CD
∆t  f,i o w¾:olajhs

•	 fok ,o m%;sl%shdjl tla tla m%;sl%shlh bj;a ùfï 

YS>%;dj" tla tla M,h iE§fï YS>%;djhg iudk fkdjk 

nj m%ldY lrhs'

•	 m%;sl%shlhla bj;a ùfï YS>%;dj fyda M,hla W;amdokh 

ùfï YS>%;dj fyda wod< ix>glfha iafgdhslsfhdañ;sl 

ix.=Klh u; r|d mj;sk nj i|yka lrhs'

•	 fï wkqj m%;sl%shdjl idudkH YS>%;dj

_ 1∆CA
∆ta = ( )∆CD

∆t
1
b

 nj i|yka lrhs'

•	 YS>%;dj hkq tall ld,hl § isÿ jk idkaøKfha fjki 

nj WodyrK Ndú; lrñka i|yka lrhs'

•	 fok ,o ksh; fjkila isÿ ùu i|yd .;jk ld,h" 

YS>%;dj uekSu i|yd fhdod .; yels nj WodyrK u.ska 

fmkajd fohs' (YS>%;dj α 1
t ) 



64

.=re ud¾f.damfoaYh - ridhk ¡ úoHdj 12 " 13  fYa%Ks 

•	 m%;sl%shdjl YS>%;dj ks¾Kh lsÍug m%udK fyda idkaøK 

u; r|d mj;sk .=K ^j¾K ;Sj%;dj" wdú,;dj jeks& 

fhdod .; yels nj m%ldY lrhs'

•	 YS>%;dj ks¾Kh lsÍu i|yd myiqfjka ld,h ueksh yels 

fiñka isÿ jk m%;sl%shd i|yd WodyrK imhhs'

mdvï ie,iqï i|yd Wmfoia ( 

 ² iqÿiq ksoiqka imhñka úúO m%;sl%shdj, YS>%;d ixikaokh lrkak'

 ² m%;sl%shdjl YS>%;dj flfrys n,mdk idOl úia;r lrkak' ^WIaK;ajh" 

idkaøKh$ mSvkh" fN!;sl iajNdjh" W;afma%rl&

 ² m%;sl%shl iy M, wkqidrfhka m%;sl%shdjl YS>%;dj w¾:olajkak' 

aA + bB 	cC + dD

m%;sl%shdjl YS>%;dj } 
_ ( )∆CA

∆t  fyda m%;sl%shdfõ YS>%;dj } ( )∆CD
∆t

^m%;sl%shl jeh ùfï YS>%;dj&       ^M, iE§fï YS>%;dj&

 ² hï m%;sl%shdjl § tla tla m%;sl%shlh bj;a jk fyda tla tla M,h iEfok fyda 

YS>%;d tlsfklg iudk fkdjk nj wjOdrKh lrkak'

 ² m%;sl%shlhla bj;a ùfï YS>%;dj fyda M,hla ie§fï YS>%;dj fyda wod< ix>glhl 

iafgdhs;sfhdñ;sl ix.=Klh u; r|d mj;sk nj mjikak'

 ² m%;sl%shl jeh ùfï YS>%;dj iy M, iE§fï YS>%;d my; mßÈ ixikaokh l< 

yels nj mjikak'

    aA + bB 	cC + dD hk m%;sl%shdj i|yd

 _ 1∆CA
∆ta = ( )∆CB

∆t
-1
b  =  1

∆Cc
∆tc = ( )∆CD

∆t
1
d  

 ² ´kE u wdldrfha m%;sl%shdjla i|yd YS>%;dj hkq tall ld,hl § hï m%fNaohl 

isÿ jk idkaøK fjki f,i ie,flk nj y`ÿkajd fokak'

 ² m%;sl%shdjl YS>%;dj uekSug fhdod .; yels j¾Kh" wdï,sl;dj" jdhq ksoyia ùu 

wd§ idOl ms<sn| j idlÉPd lrkak'

we.hSï yd ;lafiarelrKh (

 ² hï m%;sl%shdjl tla ix>glhla jeh ùfï$ ie§fï YS>%;dj § we;s úg tla tla 

ix>gl jeh ùfï$ YS>%;d ixikaokh lsÍug we;s yelshdj w.hkak'

 ² ( )∆C
∆t  fhdod .ksñka idkaøKh yd ld,h § we;s úg m%;sl%shdjl YS>%;dj  

    .Kkh lsÍug we;s yelshdj w.hkak'

 ² m%;sl%shd YS>%;d uekSug Ndú; l< yels l%u mejiSug we;s yelshdj m%Yak 

weiSfuka ;lafiare lrkak'
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ksmqK;d uÜgu 11(2 ( ridhksl m%;sl%shdjl YS>%;dj flfrys úúO idOlj, n,mEu 

ú.%y lsÍug wKql pd,l jdoh fhdod .kshs'

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 ;ks mshjr m%;sl%shdjla i|yd Yla;s igyka w|shs'

•	 il%shk Yla;sh w¾:olajhs

•	 m%;sl%shdjla isÿ ùu i|yd imqrd,sh hq;= wjYH;d ,ehsia;= 

.; lrhs'

•	 WIaK;ajh jeälsÍfï § wKqj, pd,l Yla;sh jeä jk 

nj i|yka lrhs'

•	 fjkia WIaK;aj foll § jdhq wKq i|yd fnd,aÜiaudka 

jHdma;s jl%j, ir, wdldrh we|" tu WIaK;aj foflys § 

jdhq wKqj, pd,l Yla;s jHdma;sh ii|hs'

•	 WIaK;ajh jeä jk úg" wKqj, pd,l Yla;sh jeä ù 

il%sh ix>Ügk ixLHdj o jeä jk neúka m%;sl%shd YS>%;dj 

jeä jk nj meyeÈ,ss lrhs'

•	 idkaøK ixl,amh Wmfhda.S lr tall mßudjl § yd 

tall ld,hl  § isÿ jk ix>Ügk ixLHdfõ jeä ùu 

meyeÈ,ss lrhs'

•	 ksjerÈ ÈYdk;shg isÿ jk ix>Ügk ixLHdj iuia; 

ix>Ügk ixLHdjg wkqf,dau j iudkqmd;sl jk nj 

i|yka lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² m%;sl%shdjl il%shk Yla;sh w¾:olajkak'

 ² ;ks mshjr m%;sl%shdjka i|yd Yla;s igykla w¢k wdldrh meyeÈ,s lrkak'

 ² ix>Ügk jdohg wkqj m%;sl%shdjla isÿ ùug wjYH uQ,sl wjYH;d úia;r lrkak'

 ² jdhquh wKq i|yd WIaK;aj foll § fnda,aÜiaudka jHdma;s jl% w`Èkak'

 ² by; jl% wkqidrfhka úúO WIaK;ajj, § wKqj, pd,l Yla;sh úp,kh jk 

wdldrh ixikaokh lrkak'

 ² WIaK;ajh jeä l< úg m%;sl%shdjl YS>%;dj jeä ùug n,mdk fya;= meyeÈ,s 

lrkak'

we.hSï yd ;lafiarelrKh(

 ² fok ,o WIaK;ajhl § fok ,o jdhq i|yd ksjerÈ fnda,aÜiaudka jHdma; jl% 

we`§ug we;s yelshdj w.hkak'

 ² fok ,o ;ks mshjr ;dmdjfYdaIl yd ;dmodhl m%;sl%shd i|yd Yla;s igyka 

we£ug we;s yelshdj w.hkak'

 ² fok ,o m%;sj¾;H m%;sl%shdjl bÈß iy wdmiq m%;sl%shdj, il%sh;d Yla;s ixikaokh 

lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 11(3 ( m%;sl%shl idkaøKh Wla; mßÈ yiqrejñka m%;sl%shd YS>%;dj 

md,kh lrk whqre úu¾Ykh lrhs

ld,Éfþo .Kk ( 16

bf.kqï M, ( •	 iqÿiq m%ia;dr wkqidrfhka m%lsl%shdjl wdrïNl YS>%;dj" 

laIKsl YS>%;djh iy uOHkH YS>%;dj ksrEmKh lrhs'

•	 fok ,o m%;sl%shdjla i|yd tys fm< yd idkaøKh tu 

m%;sl%shdfõ YS>%;dj flfrys n,mdk wdldrh meyeÈ,ss 

lrhs'

•	 m%;sl%shdjl YS>%;d kshuh

YS>%;dj = k [A] x [B] y  f,i w¾:olajhs'

•	 YS>%;d kshufha we;s mo w¾:olajhs'

•	 Y=kH fm<" m<uq jeks fm< yd fo jeks fm< m%;sl%shd 

i|yd YS>%;d kshufha iólrK ,shd olajhs'

•	 Y=kH fm<" m<uq jeks fm< yd fo jekss fm< m%;sl%shd 

i|yd YS>%;d ksh;fhys tall ̂mßfïh SI tall yd mßfïh 

fkdjk SI tall& jHq;amkak lrhs'

•	 m%;sl%shdjl iuia; fm< w¾:l:kh lrhs'

•	 Y=kH fm< m<uq jeks fm< yd fo jekss fm< m%;sl%shdj, 

YS>%;dj flfrys idkaøKfha n,mEu m%ia;dßl j fmkakqï 

lrhs'

•	 m%;sl%shdjl w¾O Ôj ld,h" ^t 1/2) w¾:l:kh lrhs'

•	 m<uq jeks fm< m%;sl%shdjl w¾O Ôj ld,h idkaøKh u; 

r|d fkdmj;sk nj meyeÈ,s lrhs'

•	 úúO fm<j,g wh;a m%;sl%shd i|yd WodyrK imhhs'

•	 Y=kH fm<" m<uq jeks fm< yd  fo jekss fm< m%;sl%shd 

úoyd ±laùu i|yd mÍËK isÿ lrhs'

•	 mÍlaIKd;aul j ,nd .;a o;a; Ndú; lrñka úúO 

m%;sl%shl i|yd Bg wod< m%;sl%shd fm< ks¾Kh lrhs'

•	 YS>%;d kshuh yd m%;sl%shd fm< wdY%s; .eg¨ úi`ohs'

mdvï ie,iqï i|yd Wmfoia (

 ² m%;sl%shd YS>%;dj m%ldY l< yels wdldr i`oyka lrkak'

 ² iqÿiq WodyrK u.ska m%;sl%shdjl wdrïNl YS>%;dj" lsishï fudfyd;l YS>%;dj 

yd uOHkH YS>%;dj w¾:olajkak'

 ² YS>%;d kshuh y÷kajd foñka m%;sl%shd YS>%;dj flfrys idkaøKfha n,mEu úia;r 

lrkak'
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 ² YS>%;d ksh;h iy hï lsis m%;sl%shlhlg idfmalaAI j m%;sl%shdfõ fm< hk 

mo w¾:olajkak'

 ² m%;sl%shdjl iuia; fm< hkafkka l=ula woyia lrkafka ±hs fmkajd fokak'

 ² fok ,o úúO m%;sl%shd ioyd YS>%;d kshuhg wod< m%ldYk ,shd olajkak'

 ² Y=kH fm<" m<uq fm< yd fo jeks fm< m%;sl%shd i|yd YS>%;d ksh;fhys tall 

jHq;amkak lrkak'

 ² úúO m%;sl%shdj, YS>%;djh" idkaøKh iu. úp,kh jk wdldrh fmkaùug 

m%ia;dr w¢kak'

 ² ld,h;a iu. idkaøKh úp,kh jk whqre fmkaùug m%ia;dr w¢kak'

 ² m%;sl%shdjl w¾O Ôj ld,h (t½) w¾:olajkak'

 ² Y=kH fm<" m<uq fm< yd fo jekss fm< m%;sl%shdj, w¾O Ôj ld,h ixikaokh 

lrkak'

 ² m<uq fm< m%;sl%shdjl w¾O Ôj ld,h tys m%;sl%shl idkaøKh u; r`od 

fkdmj;sk nj iqÿiq WodyrK u.ska fmkajd fokak'

 ² ue.akSishï yd yhsâfrdlaf,daßla wï,h w;r yd fidaähï ;fhdai,af*aÜ yd 

khsÜßla wï,h w;r isÿ jk m%;sl%shdj, fm< ks¾Kh lsÍu i|yd mÍlaIK 

fufyhjk wdldrh meyeÈ,s lrkak'

 ² úúO mÍlaIK i|yd fok ,o o;a; u.ska YS>%;d kshuh wOHhkh lsÍu i|yd 

iqÿiq .eg¨ úi`okak'

wod< mÍlaIK(

 ² ue.akSishï yd wï, w;r m%;sl%shdfõ YS>%;dj flfrys wï, idkaøKfha n,meu 

mÍlaIKd;aul j ks¾Kh lsÍu

 ² fidaähï ;fhdai,af*aÜ yd khsÜßla wï,h w;r m%;sl%shdfõ YS>%;dj flfrys tla 

tla m%;sl%shlfha n,mEu mÍlaIKd;aul j ks¾Kh lsÍu

we.hSï yd ;lafiarelrKh(

 ² fok ,o m%;sl%shd i|yd YS>%;d kshuhg wod< m%ldYk ,sùug we;s yelshdj 

w.hkak'

 ² fok ,o mÍlaIKd;aul o;a; u.ska fok ,o ix>glhlg idfmalaI j m%;sl%shdfõ 

fm< ks¾Kh lsÍug we;s yelshdj w.hkak'

 ² fok ,o o;a; fhdo .ksñka m%;sl%shdjl w¾O Ôj ld,h .Kkh lsÍug we;s 

yelshdj w.hkak'
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ksmqK;d uÜgu 11(4 ( m%;sl%shd YS>%;dj flfrys fN!;sl iajNdjh yd W;afm%arlj, 

n,mEu úu¾Ykh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï M, ( •	 >k m%;sl%shlhl mDIaÀl j¾.M,h jeä l< úg ix>Ügk 

ixLHdj jeä jk neúka m%;sl%shd YS>%;dj jeä jk nj 

i|yka lrhs'

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

m%;sl%shdfõ il%shk Yla;sh weiqßka úia;r lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² m%;sl%shdjla isÿ ùug imqrd,sh hq;= wjYH;d i,lñka m%;sl%shdjl YS>%;dj flfrys 

m%;sl%shlhl fN!;sl iajNdjh n,mdk whqre meyeÈ,s lrkak'

 ² fnda,aÜiaudka jHdma;s iy il%shk Yla;s ixl,amh fhdod .ksñka m%;sl%shdjl 

YS>%;dj flfrys W;afm%arlj, n,mEu úia;r lrkak'

we.hSï yd ;lafiarelrKh(

 ² Yla;s igyka fhdod .ksñka W;afm%arl rys; m%;sl%shdjla yd W;afm%arl iys; 

m%;sl%shdjla fjka lr y÷kd .ekSug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 11(5 ( ridhksl m%;sl%shdjl YS>%;dj ú.%y lsÍug m%;sl%shd hka;%Kh 

fhdod .kshs'

ld,Éfþo .Kk ( 11

bf.kqï M, ( •	 uQ,sl m%;sl%shd" nyq mshjr m%;sl%shdj,ska fjka lr y`ÿkd 

.kshs'

•	 m%;sl%shdjl fm< yd idkaøKh w;r iïnkaO;dj meyeÈ,s 

lrhs'

•	 Yla;s igyka w¢hs'

•	 Yla;s igykl w;rueÈ wjia:d yd ixl%uK wjia:d ,shd 

olajhs'

•	 uQ,sl m%;sl%shd iy nyq mshjr m%;sl%shdj, fm< iy 

wKql;dj meyeÈ,s lrhs'

•	 ix>Ügk fya;= fldg f.k isÿ jk ixisoaêh pd,l 

ridhkfha uQ,sl isoaOdka; Wmfhda.S lr f.k meyeÈ,s 

lsÍug" m%;sl%shd i|yd Yla;s igyka f.dvkxjhs'

•	 Fe3+ whk idkaøKh Fe3+ yd I- w;r m%;sl%shdfõ YS>%;dj 

flfrys n,mdk whqre meyeÈ,s lrhs'

•	 m%;sl%shd hka;%Kh yd iuia; fm< w;r we;s iïnkaO;dj 

meyeÈ,s lrhs'

•	 Yla;s igyka Ndú; lrñka m%;sl%shdjl hka;%Kh iy 

fõ. ks¾Khlr mshjr ks¾Kh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iqÿiq ksoiqka fhdod .ksñka nyq mshjr m%;sl%shd y`ÿkajd fokak'

 ² uQ,sl m%;sl%shdjla ^m<uq fm<& yd nyq mshjr m%;sl%shdjla ms<sn| j tajdfha m%;sl%shd 

hka;%K ie,ls,a,g .ksñka fjka lr y`ÿkajd fokak'

 ² m%;sl%shdjl fm< iy tys hka;%Kh w;r we;s iïnkaOh meyeÈ,s lrkak'

 ² nyqmshjr m%;sl%shd i|yd Yla;s igyka we`o olajkak'

 ² iqÿiq WodyrK fhdod .ksñka m%;sl%shdjl w;rueÈ M, yd ixl%uK wjia:d ms<sn| 

j y`ÿkajd fokak'

 ² m%;sl%shdjl wKql;dj hkafkka woyia lrkafka l=ula ±hs fmkajd fokak'

 ² nyq mshjr m%;sl%shdjl YS>%;d ks¾Khlr mshjr jkafka l=ula ±hs meyeÈ,s lrkak'

 ² Fe3+ iy I- w;r m%;sl%shdfõ YS>%;dj flfrys Fe3+ whkj, idkaøKh n,mdk 

whqre tys idkaøKh fhdod .ksñka meyeÈ,s lrkak'

wod< mÍlaIK (

 ² Fe3+ iy I- w;r m%;sl%shdfõ Fe3+ g idfmalaI j m%;sl%shdfõ fm< mßlaIKd;aul 

j ks¾Kh lsÍu
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we.hSï yd ;lafiarelrKh (

 ² m%;sl%shdjl mshjr § we;s úg tys fõ. ks¾Khlr mshjr y÷kd .ekSug we;s 

yelshdj w.hkak'

 ² fok ,o nyq mshjr m%;sl%shdjla i|yd W;afm%arl we;s úg yd ke;s úg tajdfha 

Yla;s igyka we£ug we;s yelshdj w.hkak'
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tallh 12 ( iu;=,s;;dj  

ksmqK;dj 12'0 ( .;sl iu;=,s;;dfõ mj;sk ixjD; moaO;sj, ufyalaI .=K 

m%udKd;aul j ks¾Kh lsÍu i|yd iu;=,s;;dj ms<sn| 

ixl,amh yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 12(1 ( iu;=,s;;dj ms<sn| ixl,am weiqßka moaO;sj, ufyalaI .=K 

m%udKd;aul j ks¾Kh lrhs'

ld,Éfþo .Kk ( 19

bf.kqï M, ( •	 ixjD; moaO;shl isÿ jk m%;sj¾;H m%;sl%shd fhdod .ksñka 

.;sl iu;=,s;;dj meyeÈ,s lrhs'

•	 moaO;shl ufyalaI .=K moaO;sh iu;=,s;;djg <`.d 

ùfuka miq fjkia fkdjk nj i|yka lrhs'

•	 iu;=,s;;dfõ mj;akd moaO;s úia;r lsÍu i|yd wjia:d 

úm¾hdi" ødjKj, iu;=,s;;d" ridhksl moaO;s" whksl 

moaO;s" w,am jYfhka ødjH moaO;s yd bf,lafg%dav jeks 

fN!;sl yd ridhksl l%shdj,s ksoiqka f,i Ndú; lrhs'

•	 iu;=,s;;d kshuh i|yka lrhs'

•	 iucd;Sh yd úIucd;Sh moaO;s i|yd iu;=,s;;d ksh; 

(Kp, Kc) ,shd olajhs'

•	 Q w¾:olajhs'

•	 Q yd K ixikaokh lrhs'

•	 moaO;shl iu;=,s;;d ksh;h" ksh; WIaK;ajfha § fjkia 

fkdù mj;sk nj m%ldY lrhs'

•	 Kp " Kc yd Q w;r iïnkaO;dj jHq;amkak lrhs'

•	 iu;=,s;;d ,laIHh meyeÈ,s lrhs'

•	 iu;=,s;;d ,laIHh flfrys mSvkh" WIaK;ajh yd 

W;afm%arl úia;r lrhs'

•	 f,a peg,sh¾ uQ,O¾uh i|yka lrhs'

•	 idkaøKh" mSvkh yd WIaK;ajh hk ndysr n,mEulg 

hg;a lrk ,o iu;=,s; moaO;shla flfrys f,a peg,sh¾ 

uQ,O¾ufha n,mEu mqfrdal:kh lrhs'

•	 Kp " Kc iy Kp = Kc (RT)Δn mokï jQ .eg¨ úi`ohs'

•	 Fe3+/ SCN- iu;=,s; moaO;sh flfrys idkaøKfha n,mEu 

mÍlaId lrhs'

•	 NO2/ N2O4 iu;=,s; moaO;sh flfrys WIaK;ajfha n,mEu 

mÍlaId lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² tÈfkod Ôú;fha yuq jk WodyrK Ndú; lrñka iu;=,s; moaO;s ms<sn| j 

idlÉPd lrkak'

 ² tu WodyrK i,lñka —.;sl iu;=,s;;dj˜ hk ixl,amh y`ÿkajd fokak'

 ² CrO4
2-/Cr2O7

2- moaO;sh wdo¾Ykh lrñka iu;=,s; moaO;shl m%;sj¾;H;dj 

ms<sn| j woyila ,nd fokak'
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 ² iu;=,s; moaO;shl ,dlaIKsl .=Kdx. idlÉPd lrkak'

 ² .;sl iu;=,s; moaO;s j¾. ms<sn| j iqÿiq ksoiqka imhñka idlÉPd lrkak' 

^ridhksl" whksl" l,dm iy bf,lafg%dav iu;=,s; yd moaO;s&

 ² iu;=,s;;d kshuh i`oyka lrhs'

 ² iqÿiq ksoiqka fhdod .ksñka ridhksl iu;=,s; moaO;s y`ÿkajd fokak'

 ² fok ,o ridhksl moaO;s ioyd iu;=,s;d ksh; (Kp iy Kc) i|yd m%ldYk 

,sùug fhduq lrkak'

 ² Q y÷kajd § Q iy K ixikaokh lrkak'

 ² Kp iy Kc w;r iïnkaO;dj jHq;amkak lrkak'

 ² ksh; WIaK;ajfha § iu;=,s;;d ksh; fjkia fkdù mj;sk nj wjOdrKh 

lrkak'

 ² fok ,o o;a; Ndú; lr ridhksl iu;=,s; moaO;s i|yd Kp iy Kc .Kkh 

lsÍug wjYH Wmfoia ,nd fokak'

 ² iu;=,s; ,laIHhh y÷kajd fokak'

 ² iu;=,s; moaO;shla flfrys n,mdk idOl ^WIaK;ajh" idkaøKh yd mSvkh& 

ms<sn| j idlÉPd lrkak'

 ² f,a peg,sh¾ uQ,O¾uh y`ÿkajd fokak'

 ² f,a peg,sh¾ uQ,O¾uh fhdod .ksñka iu;=,s; moaO;shlg by; i`oyka idOl 

n,mdk wdldrh úia;r lrkak'

 ² Kp " Kc iy Kp = Kc (RT)Δn u; mokï jQ .eg¨ úi£ug isiqkag wjia:dj i,id 

fokak'

wod< mÍlaIK (

 ² Fe3+/ SCN- moaO;sh i,lñka .;sl iu;=,s; moaO;shl ,dlaIKsl .=K 

mÍlaIKd;aul j wOHhkh lsÍu

 ² NO2 yd N2O4  hk iu;=,s; moaO;sh flfrys WIaK;ajfha n,mEu mÍlaIKd;aul 

j wOHhkh lsÍu

we.hSï yd ;lafiarelrKh (

 ² iu;=,s; moaO;shlg n,mEula we;s l< úg tys iu;=,s; ,laIHh fjkia jk 

wdldrh meyeÈ,s lsÍug we;s yelshdj w.hkak'

 ² fok ,o o;a; Ndú;fhka Kp iy Kc g iïnkaO úúO .eg¨ úi£ug we;s yelshdj 

w.hkak'
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ksmqK;d uÜgu 12(2 ( ÿn, wï," m%n, wï," wdï,sl ,jK" Ndiañl ,jK yd iïnkaO 

iu;=,s;;d moaO;sj, .=K m%udKkh lrhs'

ld,Éfþo .Kk ( 26

bf.kqï M, ( •	 iqÿiq ksoiqka weiqßka wdySkshia jdoh" fn%dkaiagâ - f,daß 

jdoh yd ¨úia jdoh meyeÈ,s lrhs'

•	 wï, yd Niau" ÿn, yd m%n, f,i f.dkq lr olajhs'

•	 ixhq.aul wï, yd Niau meyeÈ,ss lrhs'

•	 c,fha iajhx whkSlrKh i,lñka Kw i|yd m%ldYkh ,shd 

olajhs'

•	 Ka yd Kb i|yd m%ldYk bÈßm;a lrhs'

•	 Ka" Kb yd ;kQlrK kshuh i|yd iólrK jHq;amkak lrhs'

•	 ixhq.aul wï,-Niau hq.,j, Ka yd Kb w;r iïnkaO;dj 

jHq;amkak lrhs'

•	 Kw, Ka yd Kb Ndú; lrñka .eg¨ úi`ohs' 

•	  pH w¾:olajhs'

•	 ,jKj, c,úÉfþokh fjka lr ,shd olajhs'

•	 wï, yd Niauj, c,Sh ødjKj,  pH .Kkh lrhs'

•	 legdhk yd wekdhkj, c,úÉfþokh i,lñka wï," 

Niau yd ,jKj, c,Sh ødjKj, pH .Kkh lrhs'

•	 wkqudmk Ndú; lrñka .eg¨ úi`ohs'

•	 pH o¾Yl m%n, wï, fyda ÿn, Niau fyda nj i|yka lrhs'

•	 o¾Ylj, whkSlrKh fkdjQ yd whkSlrKh jQ wdldr" 

fjkia j¾Kj,ska hqla; nj i|yka lrhs'

•	 o¾Ylhl pH  mrdih tys ú>gk ksh;h (KIn) u; /£ 

mj;sk nj m%ldY lrhs'

•	 o¾Ylhla f;dard .ekSu" laIKsl  pH fjkila isÿ jk pH 

mrdih u; fyda wkqudmkfha iul;d ,laIHfha pH w.hg 

wkqrEm jk" o¾Ylfha pKIn w.h u; /£ mj;sk nj m%ldY 

lrhs'

•	 fok ,o wkqudmkhlg iqÿiq o¾Ylh f;dard .ekSu i|yd 

o¾Yl ms<sn| jdoh Ndú;hg .kshs'

•	 wï, - Niau m%;sl%shdj, iul;d ,laIHfha § pH w.h 

.Kkh lrhs'

•	 úúO j¾.fha wï, - Niau wkqudmkj, wkqudmk jl% 

lgqigyka lrhs'

•	 iul;d ,laIHh wdikakfha § tl;= lrk ,nk l=vd ødjK 

mßudjla ksid pH w.fha úYd, fjkila isÿ jk nj m%ldY 

lrhs'

•	 fidaähï ldnfkaÜ - yhsâfrdlaf,daßla wï, wkqudmkfha 

m%Odk ,laIK .=Kd;aul j idlÉPd lrhs'

•	 pH  w.h uekSfuka ,jKj, c,Sh ødjKj, wdï,sl" 

Ndiañl" WodiSk iajNdjh mßlaIKd;aulj ks¾Kh lrhs'
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•	 *sfkdama;e,Ska yd fu;s,a Tf¾kaÊ Ndú; lr fidaähï 

ldnfkaÜ yd yhsâfrdlaf,daßla wï,h w;r wkqudmkh isÿ 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² wï, yd Niau ms<sn| j fmr ±kqu úuikak'

 ² wï, yd Niau ms<sn| j bÈßm;a lr we;s jdo y`ÿkajd fokak' ^wdySkshia jdoh" 

fn%dkaiagâ - f,daß jdoh iy ¨úia jdoh&

 ² iqÿiq ksoiqka Ndú; lrñka ixhq.aul wï, iy Niau meyeÈ,s lrkak'

 ² c,fha iajhx whkSlrKh i,lñka Kw i|yd m%ldYkh jHq;amkak lrkak'

 ² ÿn, wï, yd ÿn, Niau i|yd Ka yd Kb m%ldYk jHq;amkak lrkak' 

 ² ixhq.aul wï, - Niau hq.,la ioyd Ka yd Kb w;r we;s iïnkaOh jHq;amkak 

lrkak'

 ² pH hk moh w¾:olajkak'

 ² fok ,o wï, yd Niau ødjKj, pH w.h .Kkh lsÍug bv i,id fokak'

 ² legdhk yd wekdhkj, c,úÉfþokh i|yd wod< m%;sl%shd ,sùug bv i,id 

fokak'

 ² ,jK ødjKj, pH w.fhka .Kkh lsÍug bv i,id fokak'

 ² o¾Yl ms<sn| fmr ±kqu úuikak'

 ² o¾Yl ms<sno isoaOdka;h idlÉPd lrkak' ^j¾K úm¾hdi" pH mrdi" pkIn)
 ² pH o¾Yl hkq ÿn, wï, fyda ÿn, Niau jk nj wjOdrKh lrkak'

 ² o¾Ylhla whkSlrKh jQ yd fkdjQ ;;a;aj hgf;a § tlsfklg fjkia j¾K 

fmkakqï lrk whqre meyeÈ,s lrkak'

 ² o¾Ylhl pH mrdih tys ú>gk ksh;h" KIn u; r`od mj;sk nj m%ldY lrkak'

 ² fok ,o wï, - Niau wkqudmkhlg fhda.H o¾Ylh f;dard .kakd whqre meyeÈ,s 

lrkak'

 ² wï, $ Niau wkqudmkhl wka; ,laIHhfha pH w.h .Kkh lsÍug bv 

i,iajkak'

 ² úúO wï,$Niau wkqudmk i|yd wkqudmk jl% (pH jl%& w`Èk whqre iqÿiq rEm 

igyka iys; j meyeÈ,s lrkak'

 ² wkqudmkhl iul;d ,laIHh wdikakfha § isÿ jk YS>% pH úp,kh ms<sn| j 

meyeÈ,s lrkak'

 ² Na2CO3 yd HCl w;r wkqudmkhg wod< isoaOdka; idlÉPd lrkak'

 ² wkqudmk iïnkaO .eg¨ úi£ug bv i,id fokak'

wod< mÍlaIK(

 

 ² pH w.h uekSfuka u.ska c,Sh ødjKj, wdï,sl$Ndiañl$ WodiSk iajNdjh 

mÍlaIKd;aul j ks¾Kh lsÍu'

 ² o¾Yl f,i msfkdama;e,Ska yd fu;s,a Tf¾kaÊ Ndú; lr Na2CO3 yd HCl w;r 

wkqudmkh isÿ lsÍu'

we.hSï yd ;lafiarelrKh (

 ² úúO j¾.fha ødjKj, pH w.h .Kkh lsÍug we;s yelshdj w.hkak'

  Wod ( my; ødjKj, pH w.h .Kkh lrkak'
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  0.1 moldm-3 HCl ødjKhl

  0.1 moldm-3 NaOH ødjKhl

  0.1 moldm-3 CH3COOH ødjKhl (Ka =1x10-5 mol dm-3)
  0.1 moldm-3 NH4OH ødjKhl (Kb =1x10-5 mol dm-3)
 0.1 moldm-3 HCl 250 cm3la yd 0.1 mol dm-3 CH3COOH 250 cm3 ñY% lr 

we;s ødjKhl

 0.1 moldm-3 HCl 500 cm3 la yd 0.1 moldm-3 NaOH 250 cm3 la ñY% lr 

we;s ødjKhl

 ² fok ,o wkqudmkhla i|yd fok ,o o¾Ylj,ska jvd fhda.H o¾Ylh f;dard 

.ekSug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 12(3 ( wjYH;d wkqj iajdrlaIl ødjK ms<sfh, lrhs'

ld,Éfþo .Kk ( 12

bf.kqï M, ( •	 iajdrlaIl ødjKhla w¾:olajhs'

•	 iajdrlaIl ødjK .=Kd;aul j yd m%udKd;aul j 

úu¾Ykh lrhs'

•	 talNdiañl iajdrlaIl moaO;s i|yd fykav¾ika 

iólrKh jHq;amkak lrhs'

•	 ir, .Kkh lsÍï i|yd fykav¾ika iólrKh fhdod 

.kshs'

•	 iajdrlaIl moaO;shl pH w.h .=Kd;aul j yd 

m%udKd;aul j meyeos,s lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iajNdjfha mj;sk iajdrlaIl ødjK ms<sn| j ±kqj;a  lsÍu i|yd idlÉPdjla 

fufyhjkak'

 ² iajdrlaIl ødjKhla w¾:l:kh lrkak'

 ² wï, yd Niau Ndú;fhka iajdrlaIl ødjKhla ms<sfh, lr .kakd whqre meyeÈ,s 

lrkak'

 ² iajdrlaIl ødjK j¾. y`ÿkajd fokak'

 ² tal wdï,sl yd tal Ndiañl iajdrlaIl ødjK ioyd fykav¾ika iólrKh 

jHq;amkak lrkak'

 ² fykav¾ika iólrKh Ndú; lr iajdrlaIl ødjKj, pH w.h .Kkh lsÍug 

bv i,id fokak'

we.hSï yd ;lafiarelrKh (

 ² fykav¾ika iólrKh Ndú; lr fok ,o ødjK ñY%Kj, pH w.h .Kkh 

lsÍug we;s yelshdj w.hkak'

Wod (  0.1 moldm-3 CH3COOH wï, ødjK 100 cm3la yd 0.1 moldm-3 NaOH 
ødjK 50 cm3la ñY% lr we;s ødjKhl pH w.h .Kkh lrkak'
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ksmqK;d uÜgu 12(4 ( c,fha w,am jYfhka ødjH whksl ixfhda. wdY%s; iu;=,s;;d 

moaO;sj, .=K m%udKkh lrhs'

ld,Éfþo .Kk ( 12

bf.kqï M, ( •	 we;eï whksl ixfhda. c,fha b;d ødjH kuq;a iuyr 

whksl ixfhda. c,fha hka;ñka Èh jk nj i|yka lrhs'

•	 hka;ñka ødjH úoHq;a úÉfÊoHhlg iu;=,s;;d uQ,O¾uh 

fhdohs'

•	 c,Sh ødjKhlska whksl ixfhda.hla wjlafIam ùug 

wjYH;d i|yka lrhs'

•	 hka;ñka ødjH úoHq;a úÉfþoHj, Ksp wdY%s; .eg¨ úi|hs'

•	 fmdÿ whk wdprKh Ndú; lrhs'

•	 wjlafIamKfhka yd tu wjlafIamh úúO m%;sldrlj, 

ødjKh ùu wkqidrfhka legdhk y÷kd .kshs'

•	 ødjH;d .=Ks; uQ,O¾uh Ndú;fhka wjlafIamhl 

ødjH;dj meyeos,s lrhs'

•	 úúO ;;a;aj hgf;a whksl ixfhda.j, ødjH;d .=Ks; 

mokï lr .ksñka ,ehsia;= .; lrk ,o legdhk ldKav 

mylg fnohs'

•	 le,aishï yhsâfrdlaihsâj, mÍlaIKd;aulj ks¾Kh 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² fok ,o whksl ixfhda. c,fha Èh ùu yd Èh fkdùu wkqj ldKav follg 

fjka lsÍug i,iajkak'

 ² iuyrla whksl ixfhda. c,fha Èh fkdjk nj fmkqK o ish¨ u whksl 

ixfhda. hka;ñka fyda c,fha Èh jk nj wjOdrKh lrkak'

 ² iq¿ jYfhka c,fha øú; whksl ixfhda.hl ika;Dma; ødjKhl mj;sk 

iu;=,s;dj i|yd iólrKhla ,shd olajkak'

 ² by; iu;=,s;;djfhys iu;=,s;;d ksh;h" Ksp i|yd m%ldYkhla jHq;amkak 

lrkak'

 ² ixfhda.hla wjlafIam ùu ioyd wjYH;d idlÉPd lrkak'

 ² fok ,o iq¿ jYfhka c,fha øú; whksl ixfhda.j, KSP i|yd m%ldYk ,sùug 

i,iajkak'

 ² iqÿiq ksoiqka yd .Kkh lsÍï iu. fmdÿ whk wdprKh meyeÈ,s lrkak'

 ² fmdÿ whk wdprKh u; mokï jq .eg¨ úi`§ug i,iajkak'

 ² ødjH;d .=Ks;h fhdod .ksñka isÿ lrk ldKv úYaf,aIKfha uQ,O¾uh meyeÈ,s 

lrkak'

 ² by; uQ,O¾uh fhdod .ksñka legdhk ñY%Khla ldKavj,g fjka lrk whqre 

meyeÈ,s lrkak'
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wod< mÍlaIK (

 

 ² le,aishï yhsâfrdlaihsâj, ødjH;d .=Ks;h mÍlaIKd;aul j ks¾Kh lsÍu'

we.hSï yd ;lafiarelrKh (

 ² Ksp iy mdÿ whk wdprKh fhdod .ksñka .eg¨ úi£ug we;s yelshdj iqÿiq 

.eg¨ bÈßm;a lsÍu u.ska w.hkak'

 ² ldKav úYaf,aIKh Ndú; lr fok ,o legdhk ñY%Khl we;s legdhk y÷kd 

.ekSug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 12(5 ( tal ixrpl moaO;sj, øj - jdhq iu;=,s;;dj úp,kh jk 

wdldrh úu¾Ykh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï M, ( •	 iqÿiq ksoiqka olajñka l,dmhla hkq l=ula ±hs i`oyka 

lrhs'

•	 ixY=oaO øj moaO;s y÷kd .kshs'

•	 wKql p,s;h mokï lr .ksñka øj-jdhq iu;=,s;;dj 

meyeÈ,s lrhs'

•	 ika;Dma; jdIam mSvkh w¾:olajhs'

•	 ;dmdxlh w¾:olajhs'

•	 WIaK;ajh iuÕ øjj, jdIam mSvkfha úp,kh meyeos,s 

lrhs'

•	 jdIam mSvkh yd ;dmdxlh w;r iïnkaO;dj y÷kd .kshs'

•	 wjê WIaK;ajh w¾:olajhs'

•	 c,fha l,dm rEmigyk Ndú;fhka ;%sl ,laIHh kï 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iqÿiq WodyrK imhñka l,dmhla hkq l=ula ±hs meyeÈ,s lrkak'

 ² fok ,o iu;=,s; moaO;shl we;s l,dm .Kk y÷kd .ekSug i,iajkak'

 ² wKql p,s;h mokï lr .ksñka øj-jdIam iu;=,s;;dj meyeÈ,s lrkak'

 ² ixY=oaO øjhl ix;Dma; jdIam mSvkh hkak w¾:olajkak'

 ² ixY=oaO øjhl ;dmdxlh hkak w¾:olajkak'

 ² øjhl jdIam mSvkh WIaK;ajh iu. úp,kh jk wdldrh m%ia;dr u.ska meyeÈ,s 

lrkak'

 ² jdIam mSvkh yd ;dmdxlh w;r we;s iïnkaO;dj úia;r lrkak'

 ² wjê WIaK;ajh w¾:olajkak'

 ² c,fha l,dm rEm igykl ;%sl ,laIHhh kï lsÍug i,iajkak'

we.hSï yd ;lafiarelrKh(

 ² fok ,o ;dmdxl iys; úúO ødjK i|yd wod< m%ia;dr ̂ jdIam mSvk yd WIaK;ajh 

w;r& we£ug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 12(6 ( oajHx.S øj moaO;sj, øj - jdIam iu;=,s;;dfõ úp,kh 

úu¾Ykh lrhs'

ld,Éfþo .Kk ( 12

bf.kqï M, ( •	 øj-øj moaO;s" mQ¾K ñY%" Nd.sl ñY% iy mQ¾K wñY% 

    f,i j¾.SlrKh lrhs'

•	 rW!,a kshuh jHq;amkak lsÍu i|yd oajHx.SS øj 

moaO;shlg iu;=,s;;d  iy pd,l uQ,O¾u fhdohs'

•	 mßmQ¾K ødjKhla w¾:olajhs

•	 wmßmQ¾K ødjK rW!,a kshufhka wm.ukh jkafka 

flfia o yd ukao hk nj ixhq;s jdIam mSvk m%ia;dr 

u.ska  meyeÈ,s lrhs'

•	 iu;=,s;;dfõ § øj yd jdIam l,dmj, ixhq;s fiùu 

i|yd rW!,a kshuh fhdohs'

•	 oajHx.S ødjKj, mßmQ¾K yd wmßmQ¾K yeisÍï úia;r 

lrhs'

•	 wjdIamYS,S øjHhla jdIamYS,S ødjlhl øjKh ù iEfok 

ødjKhl ix>gl fjka lsÍu i|yd ir, wdijkh 

Ndú; l< yels nj i|yka lrhs'

•	 ir, wdijkh yd Nd.sl wdijkh i|yd ksoiqka olajhs'

•	 øj ñY%Khkays jdIamYS,s ix>gl fjka lr .ekSug 

Nd.sl wijkh fhdod .; yels nj i|yka lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iïmq¾Kfhka ñY% jk øj-øj moaO;s lSmhla i|yd ksoiqka imhkak'

 ² iu;=,s;;dj yd pd,l úoHdj ms<sn| uQ,O¾u i,lñka oajHx.S ødjK moaO;shla 

i|yd rW!,a kshuh jHq;amkak lrkak'

 ² iqÿiq WodyrK fhdod .ksñka mßmQ¾K ødjKhla hkak w¾:olajkak' 

 ² jdIam mSvk - ixhq;s m%ia;dr fhdod .ksñka rW!,a kshufhka Ok wm.uk yd 

RK wm.uk fmkajk oajHx.SS ødjK ms<sn| j meyeÈ,s lsÍï isÿ lrkak'

 ² rW!,a kshuh Ndú;fhka øj l,dmfha yd jdIam l,dmfha ixhq;s .Kkh lsÍug 

i,iajkak'

 ² ir, wdijkfha yd Nd.sl wdijkfha isoaOdka; meyeÈ,s lrkak'

 ² Nd.sl wdijkh meyeÈ,s lsÍu ioyd WIaK;aj ixhq;s l,dm rEm igyka w`Èkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o oajHx.SS ødjK ioyd ksjerÈ jdIam mSvk - ixhq;s rEm igyka we`§ug 

we;s yelshdj w.hkak'

 WodyrK

  1' fylafiaka yd fymafÜka

  2' t;fkda,a yd fnkaiSka

  3' laf,dafrdaf*daï yd weisfgdaka
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ksmqK;d uÜgu 12(7 ( iïmQ¾Kfhka wñY% øj moaO;s foll hï øjHhla jHdma; ùu 

ms<sn| j úu¾Ykh lrhs'

ld,Éfþo .Kk ( 09

bf.kqï M, ( •	 mQ¾K wñY% øj moaO;s i|yd ksoiqka bÈßm;a lrhs'

    CCl4/H2O, CHCl3/H2O, C6H6/H2O

•	 jHdma;s ix.=Klh (KD ) meyeÈ,s lrhs'

•	 k¾kaiaÜ jHdma;s kshuh fh§u i|yd wjYH;d i|yka 

lrhs'

•	 KD  Ndú; lrñka .eg¨ úi`ohs'

•	 c,h yd ìhqgfkda,a w;r t;fkdhsla wï,fha jHdma;s 

ix.=Kh mÍlaIKd;aul j ks¾Kh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² mQ¾K wñY% ødjK i|yd ksoiqka bÈßm;a lrkak'

 ² wñY% ødjl folla w;r jHdma; ù we;s hï lsis ødjHhla i|yd jHdma;s ix.=Klh 

iqÿiq WodyrK fhdod .ksñka meyeÈ,s lrkak'

 ² fok ,o o;a; Ndú; lr jHdma;s ix.=Klh KD g wod< .eg¨ úi`§ug i,iajkak'

 ² k¾kaiaÜ jHdma;s kshuh fh§ug imqrd,sh hq;= wjYH;d i|yka lrkak'

wod< mÍlaIK(

 ² c,h yd 2-ìhqgfkda,a w;r t;fkdhsla wï,fha jHdma;s ix.=Klh mÍlaIKd;aul 

j ks¾Kh lsÍu'

we.hSï yd ;lafiarelrKh(

 ² fok ,o o;a; Ndú; lr KD u; mokï jQ .eg¨ úi£ug we;s yelshdj w.hkak'
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tallh 13 ( úoHq;a ridhkh

ksmqK;dj 13'0 ( úoHq;a ridhksl moaO;sj, m%dfhda.sl jeo.;alu úu¾Ykh 

lrhs

ksmqK;d uÜgu 13(1 ( c,Sh ødjKfha we;s øjHj, iajNdjh yd ikaøKh ms<sn| j 

wjfndaOh ,nkq jia ikakdhl;dj Ndú; lrhs'

ld,Éfþo .Kk ( 04

bf.kqï M, ( •	 m%n, úoHq;a úÉfÊoH" ÿn, úoHq;a úÉfÊoH yd úoHq;a 

wúÉfÊoH hk mo i|yka lrhs'

•	 c,Sh udOHfha m%n, úoHq;a úÉfÊoH" ÿn, úoHq;a úÉfÊoH 

yd úoHq;a  wúÉfÊoH i|yd ksoiqka i|yka lrhs'

•	 Odrdj f.k hk wxY=" ip, whk yd ip, bf,lafg%dak 

weiqßka úoHq;a ikakdhl yd whksl ikakdhl ii|hs'

•	 úoHq;a úÉfÊoHhla yryd úoHq;a Odrdjla .e,Sug 

bf,lafg%dav fol u wi, bf,lafg%dav m%;sl%shd isÿ úh 

hq;= nj m%ldY lrhs'

•	 m%;sfrdaOh yd m%;sfrdaOl;dj hk mo w¾:olajhs'

•	 ikakdhl;dj yd ikakhk;dj hk mo w¾:olajhs'

•	 úoHq;a úÉfÊoHhl ødjKhl ikakdhl;dj flfrys 

n,mdk idOl i|yka lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² úoHq;a úÉfþoHh" úoHq;a wúÉfþoHh" m%n, úoHq;a úÉfþoHh yd ÿn, úoHq;a 

úÉfþoHh hk mo iqÿiq WodyrK foñka y`ÿkajkak'

 ² úoHq;h ikakhkh ùug wjYH ip, bf,lafg%dak yd ip, whk fhdod .ksñka 

Odrdj ikakhkh ùfï hka;%Kh meyeÈ,s lrkak'

 ² úoHq;a úÉfþoHhla yryd Odrdjla ikakhkh ùu i|yd bf,lafg%dav foflys u 

m%;sl%shd isÿ úh hq;= nj m%ldY lrkak'

 ² m%;sfrdaOh" m%;sfrdaOl;dj" ikakhk;dj yd ikakdhl;dj hk moj, 

w¾:olajkak'

 ² úoHq;a úÉfþoH ødjKhl ikakdhl;dj flfrys n,mdk idOl ms<sn| j idlÉPd 

lrkak' ^idkaøKh" WIaK;ajh úoHq;a úÉfþoHfha iajNdjh&

 ² úúO c, ksheÈj, ikakdhl;d ixikaokh lsÍug fok ,o o;a; Ndú; lrkak'

we.hSï yd ;lafiarelrKh(

 ² fok ,o ridhksl øjH m%n, úoHq;a úÉfþoH" ÿn, úoHq;a úÉfþoH yd úoHq;a 

wúÉfþoH f,i j¾. lsÍug we;s yelshdj w.hkak'

 ² by; øjH whksl ikakdhl yd úoHq;a ikakdhl f,i fjka lsÍug we;s yelshdj 

;lafiare lrkak'
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ksmqK;d uÜgu 13(2 ( iu;=,s;;dfõ we;s bf,lafg%dav yd tajdg wod< m%;sl%shd

ld,Éfþo .Kk ( 06

bf.kqï M, ( •	 f,day - f,day whk bf,lafg%davhla lgqigyka lrhs'

•	 ksoiqka foñka" iq,n f,day-f,day whk bf,lafg%davj, 

bf,lafg%dav m%;sl%shd ,shd olajhs'

•	 bf,lafg%dav $ úoHq;a - úÉfÊoH w;=re uqyqKf;a § 

bf,lafg%davh yd tlS ødjKh w;r úNj wka;rhla we;s 

jk whqre úia;r lrhs'

•	 úúO j¾.fha bf,lafg%dav" rEmigyka weiqßka úoyd 

olajhs ^jdhq bf,lafg%dav" f,day-f,day whk bf,lafg%dav" 

frfvdlaia bf,lafg%dav&'

•	 úúO j¾.fha bf,lafg%dav i|yd m%;sj¾;H bf,lafg%dav 

m%;sl%shd ,shhs'

•	 iïu; bf,lafg%davh w¾:olajhs'

•	 iïu; wxlkfhka fldaI ksrEmKh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² f,day - f,day whk bf,lafg%davhla idod .kakd wdldrh meyeÈ,s lrkak'

 ² iqÿiq WodyrK Ndú; lr f,day - f,day whk bf,lafg%dav lgqigyka lrkak'

 ² iïu; f,day - f,day whk bf,lafg%davh w¾:olajkak'

 ² f,dayh yd úoHq;a úÉfþoH ødjKh w;r úNj wka;rhla yg .kakd wkaou yd 

tys Rcq úNjh ueksh fkdyels ùu ms<sn| j idlÉPd lrkak'

 ² bf,lafg%davj, úNj wka;rh Rcq j uekSug fkdyels ùug fya;= meyeÈ,s lrkak'

 ² iïu; ;;a;aj olajñka iïu; bf,lafg%dav w¾:olajkak'

 ² úúO j¾.j, bf,lafg%dav y÷kajd fokak'

^f,day - wødjH ,jK bf,lafg%dav" jdhq bf,lafg%dav (O2, H2, Cl2), frfvdlaia 

bf,alfg%dav&

 ² iqÿiq WodyrK Ndú; lr by; bf,lafg%dav idod .kakd whqre meyeÈ,s lrkak'

 ² by; bf,lafg%dav i|yd w¾O bf,lafg%dav m%;sl%shd ,shk wdldrh meyeÈ,s lrkak'

 ² bf,lafg%davhl iïu; wxlkh hkak w¾:olajkak'

we.hSï yd ;lafiarelrKh( 

 ² fok ,o úúO j¾.fha bf,lafg%dav i|yd lgqigyka we£ug iïu; wxlkh 

i|yka lsÍu yd w¾O bf,lafg%dav m%;sl%shd ,sùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 13(3 ( úoHq;a ridhksl fldaIj, .=K ks¾Kh lrhs'

ld,Éfþo .Kk ( 15

bf.kqï M, ( •	 øj ikaêh" ,jK fia;=j$ úfNaolh hk tajdfha ld¾hh 

i|yka lrhs'

•	 øj ikaêhla iys; yd rys; fldaIj,g ksoiqka olajhs'

•	 bf,lafg%davhl bf,lafg%dav úNjh úia;r lrhs'

•	 iei`ÿï bf,lafg%davhla f,i iïu; yhsârcka 

bf,lafg%davh y÷kajd fohs'

•	 bf,lafg%davhl iïu; bf,lafg%dav úNjh w¾:olajhs'

•	 iïu; bf,lafg%dav úNjh uksk wdldrh meyeÈ,ss lrhs'

•	 bf,lafg%dav úNjhg n,mdk idOl i|yka lrhs'

•	 m%dfhda.sl iei`ÿï bf,lafg%davh f,i is,aj¾ - is,aj¾ 

laf,darhsâ bf,lafg%davh i|yka lrhs'

•	 rEm igyka wdOdrfhka úoHq;a  ridhksl fldaI i|yd 

ksoiqka imhhs'

•	 úoHq;a ridhksl fldaIhl iïu; wxlkh bÈßm;a lrhs'

•	 bf,lafg%davj,ska iukaú; ir, úoHq;a  ridhksl 

fldaIj, bf,lafg%dav m%;sl%shd ,shd olajhs'

•	 úoHq;a.dul n,h w¾:olajhs'

•	 úoHq;a.dul n,hg wod< ir, .eg¨ úi`ohs'

•	 úoHq;a.dul n,h flfrys n,mdk idOl úia;r lrhs'

•	 tÈfkod Ndú; lrk m%dfhda.sl úoHq;a ridhksl fldaI 

i|yd WodyrK imhhs ^f,la,dkaÉ fldaIh" veksh,a 

fldaIh" Bhï wï, welshqñf,agrh&'

•	 veksh,a fldaIfha rEm igyk w¢hs'

•	 iïu; bf,lafg%dav úNj Wmfhda.S lr .ksñka úoHq;a 

ridhksl fY%aKsh f.dvkÕhs'

•	 f,day" úoHq;a ridhksl fY%aKsfha ork ia:dkh yd tajdfha 

meje;au" ksiaidrK l%u yd ridhksl .=K w;r we;s 

iïnkaO;d úia;r lrhs' 

•	 iq,N f,day lSmhla úoHq;a ridhksl fY%aKsfha mj;sk 

idfmalaI ia:dkh mÍlaIKd;aulj ks¾Kh lrhs'

•	 iïu; Ag(s)/AgCl(s)/Cl-(aq) bf,lafg%davh ms<sfh, 

lrhs'
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mdvï ie,iqï i|yd Wmfoia (

 ² bf,lafg%davhl bf,lafg%dav úNjh w¾:olajkak'

 ² iïu; yhsârcka bf,lafg%davh hkak w¾:olajkak'

 ² iei÷ï bf,lafg%davhla f,i" iïu; yhsârcka bf,lafg%davfha we;s jeo.;alu 

i|yka lrñka tu bf,lafg%davh rEm igyka wdOdrfhka meyeÈ,s lrkak'

 ² bf,lafg%davhl iïu; bf,lafg%dav úNjh E0 hkak w¾:olajkak'

 ² iïu; yhsârcka bf,lafg%dav Ndú; lr iïu; bf,lafg%dav úNjh uksk 

wdldrh meyeÈ,s lrkak'

 ² iïu; bf,lafg%dav úNjh flfrys n,mdk idOl ms<sn| j idlÉPd lrkak'

 ² iïu; yhsârcka bf,lafg%davh fjkqjg fhdod .; yels m%dfhda.sl iei`ÿï 

bf,lafg%davhla f,i is,aj¾ - is,aj¾ laf,darhsâ bf,lafg%davfha jHQyh bÈßm;a 

lrkak'

 ² úoHq;a ridhksl fldaIhla idod .kakd wdldrh yd th rEm igykla u.ska 

ksremKh lrk wdldrh meyeÈ,s lrkak'

 ² øj ikaêhla we;s yd øj ikaêhla ke;s úoHq;a ridhksl fldaI ms<sn| j úia;r 

lrkak'

 ² úoHq;a ridhksl fldaIj, wefkdavfha § yd lef;davfha § isÿ jk bf,lafg%dav 

m%;sl%shd ,shd olajkak'

 ² ksoiqka lsmhla bÈßm;a lrñka úoHq;a ridhksl fldaIhl iïu; wxlkh y`ÿkajd 

fokak'

 ² Ecell
0 = E0 ^lef;davh& - E0 ^wefkdavh& hk iólrKh bÈßm;a lr úoHq;a 

ridhksl fldaIhl iïu; úoHq;a .dul n,h hk moh y`ÿkajd fokak'

 ² úoHq;a.dul n,h flfrys n,mdk idOl idlÉPd lrkak'

 ² úúO úoHq;a ridhksl fldaIj, E0
 cell w.hhka ixikaokh lrkak'

 ² úúO bf,lafg%davj, bf,lafg%dav úNj ie,ls,a,g f.k úoHq;a ridhksl fY%aKsh 

f.dv k`.k wdldrh meyeÈ,s lrkak'

 ² úoHq;a ridhksl fY%aKsfha f,day yd wf,day msysgk ia:dkh iy tajdfha ksiaidrK 

l%u w;r we;s iïnkaO;dj ms<sn| j úia;r lrkak'

wod< mÍlaIK (

 ² iq,N j mj;sk f,day lsysmhla úoHq;a ridhksl fY%aKsfha mj;sk ia:dkh 

mÍlaIKd;aul j ks¾Kh lsÍu

 ² iïu; Ag(s)/AgCl(s)/Cl-(aq) bf,lafg%davh ms<sfh, lsÍu
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we.hSï yd ;lafiarelrKh (

 ² my; i`oyka wdldrfha m%Yak bÈßm;a lsÍfuka úoHq;a ridhksl fldaI ms<sn| j 

,nd we;s ±kqu w.hkak'

WodyrK (  iskala yd ue.akSishï bf,lafg%dav fhdod we;s úoHq;a ridhksl 

fldaIh i,lkak (iskalaj, yd ue.akSishïj, w.hhka fokak&'

1' by; fldaIfha iïu; wxlkh ,shkak'

2' tys wefkdavfha yd lef;davfha isÿ jk w¾O fldaI m%;sl%shd ,shkak'

3' iïu; fldaI m%;sl%shdj ,shkak'

4' fldaIfha RK w.%h l=ula o@

5' fldaIfha Ok w.%h l=ula o@

6' E0
cell .Kkh lrkak'



87

12 " 13  fYa%Ks .=re ud¾f.damfoaYh ¡ ridhk úoHdj

ksmqK;d uÜgu 13(4 ( úoHq;a úÉfþok l%shdj,sfha § imsßh hq;= wjYH;d y`ÿkd .ksñka *erfâ 

ksh;h Ndú; lr wod< .Kkh lsÍï isÿ lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, (  ² úoHq;a úÉfÊokh hkak w¾:olajhs'

 ² úoHq;a úÉfÊok uQ,O¾u úia;r lrhs'

 ² ir, úoHq;a úÉfÊok moaO;sj, M, mqfrdal:kh lrhs'

 ² *erfâ ksh;h u; mokï jQ ir, .eg¨ úi|hs'

mdvï ie,iqï i|yd Wmfoia (

 ² úoHq;a úÉfþokh hk moh w¾:olajkak'

 ² úoHq;a úÉfþokh iïnkaO uQ,O¾u idlÉPd lrkak'

 ² il%sh yd wl%sh bf,lafg%dav fhdod .ksñka isÿ lrk úúO j¾.fha úoHq;a úÉfþoH 

moaO;s meyeÈ,s lrkak'

 • ú,Sk øj úoHq;a úÉfþokh (NaCl (l))
 • c,Sh ødjKj, úoHq;a úÉfþokh ^c,Sh fidaähï laf,darhsâ yd c,Sh 

fldm¾ i,af*aÜ ødjK fjk fjk u fldm¾ bf,lafg%dav fhdod .ksñka&

 ² úoHq;a úÉfþokfhka ,efnk M, mqfrdal:kh lrk whqre idlÉPd lrkak'

 ² úoHq;a úÉfþokh iïnkaO .eg¨ úi`§ug *erfâ ksh;h Ndú; lrk whqre 

meyeÈ,s lrkak'

we.hSï yd ;lafiarelrKh (

 ² fok ,o úoHq;a úÉfþok l%shdj,s u.ska ,nd .; yels M, ,shd oelaùug we;s 

yelshdj w.hkak'

 ² *erfâ ksh;h fhdod .ksñka úoHq;a úÉfþokfha § úi¾ckh jk uQ,øjHj, 

ialkaO .Kkh lsÍug we;s yelshdj ;lafiare lrkak'
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tallh 14 ( l¾udka; iy mßir ÿIKh

ksmqK;dj 14'0 ( uQ,O¾uj, Ndú;h wjfndaO lr .ekSug;a" l¾udka; wdY%s; 

¥Il y÷kd .ekSug;a f;dard .;a ridhksl l¾udka; úu¾Ykh 

lrhs'

ksmqK;d uÜgu 14(1 ( 's' f.dkqfõ uQ,øjH yd ixfhda. ld¾ñl j ksIamdokh lsÍu iy 

tajdfha Ndú; úu¾Ykh lrhs'

ld,Éfþo .Kk ( 11

bf.kqï M, (  ² ridhksl l¾udka;hla ie,iqï lsÍfï § ie,lsh hq;= 

uQ,sl idOl ,ehsia;= .; lrhs'

 ² l¾udka;hlg wuq øjH f;dard .ekSfï § ie,lsh hq;= 

idOl úia;r lrhs'

 ² ue.akSishï" fidaähï yhsâfrdlaihsâ ^mg, fldaI l%uh&" 

inka yd fidaähï ldnfkaÜ ^fid,afõ l%uh& hk øjHj, 

ksIamdokhg wod< ridhksl uQ,O¾u úia;r lrhs'

 ² inkaj, .=Kd;aul nj /l .ekSug wkq.ukh l< hq;= 

ms<sfj;a úia;r lrñka úoHd.drfha § inka ksheÈhla 

ms<sfh, lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² wm wjg mßirfha ridhksl l¾udka; ia:dms; lsÍug we;s yelshdj fidhd 

ne,Sug idlÉPdjla f.dv k.kak'

 ² j¾;udkfha Y%S ,xldfõ msysgqjd we;s ridhksl l¾udka; ms<sn| j úuikak'

 ² ridhksl l¾udka;hla ie,iqï lsÍfï § i,ld ne,sh hq;= idOl ms<sn| j 

idlÉPd lrkak'

 ² l¾udka;hla ioyd iajdNdúl wuq øjH f;dard .ekSfï § i,ld ne,sh hq;= idOl 

úia;r lrkak'

 ² wuqøjHhla f,i uqyqÿ c,h Ndú; lr ¨Kq ksIamdokfha § ,efnk ìg¾ka ødjKh 

u.ska ue.akSishï ksiaidrKh lsÍfï l%uh ^võ l%uh& yd thg wod< fN!;sl 

ridhksl uq,O¾u meyeÈ,s lrkak'

 ² ue.akSishïj, m%fhdack ,ehsia;= .; lrkak'

 ² mg, fldaI u.ska fidaähï yhsâfrdlaihsâ ksIamdok lsÍfï l%uh yd tys fN!; 

- ridhksl uQ,O¾u meyeÈ,s lrkak'

 ² fidaähï yhsâfrdlaihsâ yd fidaähï yhsâfrdlaihsâ ksIamdokfhka ,efnk 

w;=reM,j, m%fhdack ,shd olajkak'

 ² fid,afõ l%uh u.ska Na2CO3 
ksIamdokh lsÍfï l%uh yd tys fN!;-ridhksl 

uq,O¾u meyeÈ,s lrkak'

 ² fidaähï ldnfkaÜj, m%fhdack ioyka lrkak'

 ² fidaähï ldnfkaÜ ksIamdokfha § ,efnk w;=re M, kej; Ndú; lsÍfï 

jeo.;alu bÈßm;a lrkak'

 ² inka ksIamdokfha mshjr yd tys fN!; - ridhksl uq,O¾u meyeÈ,s lrkak'

 ² inka ksIamdokfha § ,efnk w;=re M,hla jk .a,sifrda,aj, m%fhdack bÈßm;a 

lrkak'
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wod< mÍlaIK (

 ² ridhkd.drfha § inka idïm,hla iE§u

we.hSï yd ;lafiarelrKh (

 ² lKavdhï l%shdldrlula f,i wOHhkh lrk ,o ish¨ u l¾udka; iïnkaO 

lr .e,Sï igykla ks¾udKh lsÍug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 14(2 ( p f.dkqfõ uQ,øjHj, wvx.= ixfhda.j, ksIamdokh yd 

m%fhdack úu¾Ykh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, (  ² wefudakshd" khsá%la wï,h yd i,a*shqßla wï,h hk 

ixfhda.j, ksIamdokhg wod< fN!;-ridhksl uQ,O¾u 

Ndú; lrñka tajdfha  ksIamdokh yd m%fhdack úia;r 

lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² fyan¾ l%uh u.ska wefudakshd ksIamdokh isÿ lrk l%uh yd tys fN!; - ridhksl 

uQ,O¾u ms<sn| idlÉPd lrkak'

 ² wefudakshdj, m%fhdack i`oyka lrkak'

 ² Tiaj,aâ l%uh u.ska HNO3 wï,h ksIamdokh isÿ lrk l%uh yd tys 

fN!; - ridhksl uq,O¾u idlÉPd lrkak'

 ² HNO3 wï,fha m%fhdack i`oyka lrkak'

 ² iam¾Y l%uh u.ska H2SO4 wï,h ksmoùfï l%uh iy tys fN!; - ridhksl 

uq,O¾u ms<sn| idlÉPd lrkak'

 ² H2SO4 wï,fha m%fhdack i`oyka lrkak'

we.hSï yd ;lafiarelrKh (

 ² H2, N2 iy O2 wuqøjH f,i Ndú; lrñka NH4NO3 idïm,hla ixiaf,aIKh lrk 

wdldrh ±laùug wod< ;=,s; ridhksl iólrK ,sùug we;s yelshdj w.hkak' 

^tys § Tn by; W.;a l¾udka; ms<sn| ±kqu Wmfhda.S lr .kak&
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ksmqK;d uÜgu 14(3 ( d f.dkqfõ uQ,øjHj, yd tajdfha ixfhda.j, ksIamdokh yd 

m%fhdack úu¾Ykh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï M, (  ² ghsfÜkshï Tlaihsvj, ksIamdokh iy Bg mokï jk 

fN!; - ridhksl uQ,O¾u úia;r lrhs'

 ² ghsfÜkshï vfhdlaihsâj, m%fhdack úia;r lrhs'

 ² Odrd W!Iaulh Ndjs; lruska hlv ksiaidrKfha 

fN!;- ridhksl uQ,O¾u  úia;r lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² Y%S ,xldfõ we;s ghsfÜkshï Nj yd tajd we;s ia:dk ms<sn| j úuikak'

 ² rEghs,a u.ska ghsfÜkshï vfhdlaihsâ ksIamdokh lsßug wod< m%Odk mshjr 

meyeÈ,s lr ghsfÜkshï vfhdlaihsâ ys m%fhdack i`oyka lrkak'

 ² hlv ksiaidrKfha m%Odk mshjr meyeÈ,ss lrkak'

 ² hlvj, m%fhdack i`oyka lrkak'

we.hSï yd ;lafiarelrKh( 

 ² tÈfkod Ôú;fha § ghsfÜkshï yd wdY%s; ixfhda.j, m%fhdack ,shd olaùug we;s 

yelshdj w.hkak'
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ksmqK;d uÜgu 14(4 ( nyqwjhjl øjHj, ridhkh úu¾Ykh lrhs'

ld,Éfþo .Kk ( 08

bf.kqï M, (  ² nyqwjhjl" talwjhjl yd mqkrdj¾;k tallh y÷kajhs'

 ² ksoiqka weiqßka nyqwjhjl" iajdNdúl yd lD;%su f,i 

j¾.SlrKh lrhs'

 ² nyqwjhùlrK m%;sl%shd j¾.h wkqj nyqwjhjl 

j¾.SlrKh lrhs'

 ² fok ,o ksoiqkaj, jHQyh ^talwjhjl" nyqwjhjlh yd 

mqkrdj¾;S tallh& .=K yd m%fhdack y÷kd .kshs' 

 ² ma,diaála wdl,k øjH yd tajdfha mdßißl wdprK úia;r 

lrhs'

 ² iajdNdúl rn¾j, jHQyh" .=K yd m%fhdack úia;r lrhs'

 ² rn¾ j,alkhsia lsÍfï l%shdj,sh úia;r lrhs'

 ² rn¾ leá .eiSfï l%shdj,sh yd th je<elaúh yels wdldrh 

meyeÈ,s lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² tÈfkod Ôú;fha § Ndú; lrk nyq wjhjl ms<sn| j fmr ±kqu úuikak'

 ² tu nyqwjhjlh úúO wdldrfha ks¾Kdhlj,g wkqj fnod fjka lsÍug 

i,iajkak'

 ² talwjhjlh yd mqkrdj¾;k tallh meyeÈ,s lrñka nyqwjhjlh y÷kajd 

fokak'

 ² ms<sfh, lr.kakd l%uh wkqj ish¨ u lD;%su nyqwjhjlh wdl,k nyqwjhjlh 

yd ix>kkh nyqwjhjlh f,i j¾.SlrKh lrkak'

 ² wod< m%;sl%shd fhdod .ksñka wdl,k nyqwjhjlh ^fmd,s;Ska" fmd,sfg*af,daka" 

fmd,siaÜÍka" PVC) y÷kajd fokak'

 ² wod< m%;sl%shd olajñka ix>kk nyqwjhjlh f,i khsf,daka yd fmd,stiag¾ 

y÷kajd fokak'

 ² ;%sudk nyq wjhjhlg ksoiqkla f,i fíla,hsÜ jHQyh bÈßm;a lrkak'

 ² by; i|yka lrk ,o nyqwjhjlhj, m%fhdack i`oyka lrkak'

 ² wdl,k øjH ms<sn| j idlÉPd lrkak ^msrjqï" j¾Kl" .sks m%;sfrdaë øjH&'

 ² nyqwjhjlh Ndú;fhka isÿ jk mdßißl n,mEu idlÉPd lrkak'

 ² iajdNdúl nyqwjhjlhhla f,i iajdNdúl rn¾ y`ÿkajd fokak'

 ² rn¾j, jHQyh fhdod .ksñka tys m%;Hdia:;dj meyeÈ,s lrkak'

 ² rn¾j, hdka;%sl .=K jeälrk l%uhla f,i j,alkhsia lsÍu ms<sn| j meyeÈ,s 

lrkak'

 ² rn¾ lsßj, ixhq;sh" leá .eiaùfï l%u iy leá .eiSu j<lajk whqre bÈßm;a 

lrkak'
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 ² rn¾ lsß leá .eiaùfuka u.ska >k rn¾ ,nd .kakd nj wjOdrKh lrkak'

we.hSï yd ;lafiarelrKh(

 ² fmd,s;Ska" PVC, fg*af,daka wd§ nyqwjhjlhj, talwjhjl" mqkrdj¾;k tall" 

nyqwjhjlh y÷kd .ekSug we;s yelshdj w.hkak'

 ² nyqwjhjlhj, m%fhdack ,shd ±laùug we;s yelshdj w.hkak'
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ksmqK;d uÜgu 14(5 ( Ydl øjH mokï lr.;a we;eï ridhksl l¾udka; úu¾Ykh 

lrhs'

ld,Éfþo .Kk ( 12

bf.kqï M, (  ² wuqøjHj, mqk¾ckkSh m%Njhla f,i Ydl ms<sn| j 

úia;r lrhs'

 ² .aÆfldia u.ska t;fkda,a yd úkdlsß ksIamdokj,g wod< 

m%;sls%hd ,shd olajhs'

 ² ffcj ãi,a ksIamdokh úia;r lrhs'

 ² i.kaO f;,a Ydlj,ska ksiaidrKh lr .kakd ixlS¾K" 

jdIamYS,s ixfhda. f,i jsia;r lrhs' i.kaO f;,a" 

ksiaidrKfha § Ndú; flfrk uQ,O¾u meyeos,s lrhs'

 ² t;fkda,a" úkdlsß" i.kaO f;,a yd ãi,aj, m%fhdack 

m%ldY lrhs'

 ² úoHd.drfha § l+re÷ fld<j,ska l+re÷ f;,a ksiaidrKh 

lrhs'

 ² úoHd.drfha § ffcj ãi,a idïm,hla ms<sfh, lrhs'

 ² úoHd.drfha § úkdlsßj, weisála wï, m%;sY;h ks¾Kh 

lrhs'

 

mdvï ie,iqï i|yd Wmfoia (

 ² me<Eá u.ska ksiaidrKh lr .; yels ridhk øjH ms<sn| j ,nd f.k we;s fmr 

±kqu úuikak'

 ² me<Eá hkq mqk¾ckkh l< yels wuq øjH nj wjOdrKh lrkak'

 ² t;fkda,a yd úkdlsß ms<sfh, lr .ekSug fhdod .; yels Ydl ms<sn| j úuikak'

 ² wod< ridhksl m%;sl%shd fhdod .ksñka t;fkda,a yd úkdlsß ksmoùug wod< 

mshjrj,a meyeÈ,s lrkak'

 ² Ydl øjH Ndú; lrñka ffcj ãi,a ksIamdok lrk wdldrh meyeÈ,s lrkak'

 ² wkd.;fha we;s úh yels bkaOk w¾nqohg ms<shula f,i ffcj ãi,aj, 

jeo.;alu idlÉPd lrkak'

 ² l=re÷ fld< Ndú; lr l=re`ÿ f;,a ksiaidrKh lsÍug fhdod .kakd yqud, 

wdijk l%uh meyeÈ,s lrkak'

 ² i.kaO f;,a úúO j¾.fha jdIamYS,s ix>gl wvx.= ñY%Khla f,i ie,lsh yels 

nj wjOdrKh lrkak'

 ² i.kaO f;,aj, m%fhdack meyeÈ,s lrkak'
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wod< mÍlaIK (

 ² yqud, wdijkh Ndú; lr l=re`ÿ fld< u.ska l=re÷ f;,a idïm,hla ksiaidrKh 

lsÍu

 ² úkdlsß idïm,hl we;s weisála wï, m%;sY;h ks¾Kh lsÍu

 ² ffcj ãi,a idïm,hla ms<sfh, lsÍu'

we.hSï yd ;lafiarelrKh (

 ² my; § we;s wdldrfha m%Yakhlska úkdlsß idïm,hl we;s CH3COOH idkaøKh 

.Kkh lsÍug we;s yelshdj w.hkak'

ksoiqk -

fok ,o úkdlsß idïm,hl § we;s WIaK;ajfha § >k;ajh 1.05 g cm-3 fõ' 

bka 25.00 cm3 f.k 250 cm3 olajd ;kql lsÍfuka ,efnk ødjKfhka 25.00 
cm3la f.k 0.1 mol dm-3 NaOH ødjKhla iu`. wkqudmkh lrk ,§' ìhqfrÜgq 

mdGdxlh 16.0 cm3la úh'

 1' úkdlsß idïm,hla we;s CH3COOH idkaøKh .Kkh lrkak'

 2' tu idïm,fha we;s wï, m%;sY;h .Kkh lrkak'

 3' fuu wkqudmkh i|yd iqÿiq o¾Ylhla i`oyka lrkak'
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ksmqK;d uÜgu 14(6 ( ld¾ñl ksl=;= úiska isÿ flfrk jdhq ¥IKfha ridhkh

ld,Éfþo .Kk ( 07

bf.kqï M, (  ² jd ;;a;aj yd c, ;;a;aj mrdñ;s kï lrhs'

 ² wï, jeis ms<sn| ridhkh iy tu.ska mßirhg we;s jk 

n,mEu meyeÈ,ss lrhs'

 ² m%ldY-ridhksl OQñldj ms<sn| ridhkh yd tu.ska 

mßirhg we;s jk n,mEu meyeÈ,s lrhs'

 ² ´fidak ia;rh laIh ùu yd tys mdßißl n,mEu meyeÈ,s 

lrhs'

 ² yß;d.dr wdprKh yd f.da,Sh WKqiqu ms<sn| ridhkh 

yd tajdfha mdßißl n,mEu meyeÈ,s lrhs'

 ² jdhq ¥IKh wju lsrsug wjYH wdrlaIdldÍ ls%hd ud¾. 

úia;r lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² SOx, NOx" COx" CxHx" yd wxY=uh øjH jdhquh ¥Il i|yd jk mrdñ;ska f,i 

y`ÿkajd fokak'

 ² wï, jeis ms<sn| j fmr ±kqu úuikak'

 ² wï, jeis i|yd fya;= jk jdhquh ¥Il (SOX, NOX) kï lrkak'

 ² wod< ridhksl m%;sl%shd i,lñka by; ¥Il u.ska wï, jeis we;s jk wdldrh 

meyeÈ,s lrkak'

 ² wï, jeis u.ska mßirhg isÿ jk n,mEu idlÉPd lrkak' ^wjYH wjia:dj, § 

wod< m%;sl%shd i`oyka lrkak&'

 ² m%ldY-ridhksl OQñldj we;s ùug n,mdk idOl iy th y`ÿkd .kakd wdldrh 

i,lñka meyeÈ,s lrkak'

 ² by; l%shdj,shg wod< m%;sl%shd ,shd olajkak'

 ² m%ldY ridhksl OQñldfjka mßirhg" øjHj,g yd ñksidf.a fi!LHhg we;s jk 

n,mEu idlÉPd lrkak'

 ² ´fidaka ia;rh k=kS ùu iïnkaO ridhkh meyeÈ,s lrkak'

 ² ´fidaka ia;rh ;=kS ùug n,mdk jdhq ms<sn| j idlÉPd lrkak'

 ² ´fidaka ia;rh ;=kS ùu ksid isÿ jk mdßißl n,mEu i`oyka lrkak'

 ² yß;d.dr wdprKh ms<sn| j fmr ±kqu úuikak'

 ² yß;d.dr jdhq tajdfha ;sìh hq;= Wmßu uÜgu blaujd hEu ksid f.da,sh WKqiqu 

we;s jk wdldrh fmkajd fokak'
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 ² f.da,Sh WKqiqu ksid mßirhg we;s jk n,mEu meyeÈ,s lrkak'

 ² l¾udka; ksid isÿ jk jdhq ¥IKh wju lr .ekSu i|yd wkq.ukh l< hq;= 

wdrlaIdldÍ l%shdud¾. i|yka lrkak'

we.hSï yd ;lafiarelrKh(

 ² wï, jeis" yß;d.dr wdprKh" ´fidaka ia;rh ;=kS ùu yd m%ldY-ridhksl 

OQñldj ms<sn| j lreKq bÈßm;a lsÍfï yelshdj isiqka lKavdhï y;rlg fn§u 

u.ska w.hkak ^tla lKavdhulg tla ud;Dldjla ne.ska&' 
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ksmqK;d uÜgu 14(7 ( ld¾ñl ksl=;= úiska isÿ flfrk c, ¥IKfha ridhkh

ld,Éfþo .Kk ( 15

bf.kqï M, (  ² pH" WIaK;ajh" ikakdhl;dj" wdï,sl;dj" lÀk;ajh" 

ødú; Tlaiscka (DO) yd ridhksl Tlaiscka b,a,qu" (COD) 
jeys c,h mrdñ;s kï lrhs'

 ² fok ,o ¥IS; c, idïm,hl pH" WIaK;ajh" 

ikakdhl;dj" lÀk;ajh" wú,;dj jeks fN!;sl mrdñ;s 

jd¾;d lrhs'

 ² NO3
- yd PO3-

4 ksid isÿ jk iqfmdaIKh yd tys m%;sM, 

úia;r lrhs'

 ² ld¾ñl wmjdyj, øjKh ù we;s ldnksl ¥Il kï lrhs'

 ² øú; ldnksl ¥Il ksid we;s jk n,mEï úia;r lrhs'

 ² c, ¥IKhg fya;= jk iq,n ner f,day yd taajdhska isÿ 

jk mdßißl n,mEï meyeÈ,s lrhs'

 ² øú; Tlaiscka (DO) ridhksl Tlaiscka b,a¨u (COD) 
u`.ska c, ¥IKh y÷kd .kakd wdldrh meyeÈ,s lrhs'

 ² wdï,sl;dj$Ndiañl;dj" ;dm ¥IKh" wú,;dj iy 

lÀk;ajh jeks fN!;sl mrdñ;s fhdod .ksñka c, ¥IKh 

ms<sn| j meyeÈ,s lrkak'

 ² ld¾ñl wmjdyj, wvx.= ¥Il wju lsÍu i|yd ;kd we;s 

mQ¾fjdamdh úia;r lrhs'

 ² ñßosfhys øjKh ù we;s Tlaiscka uÜgu mÍËKd;aul j 

ks¾Kh lrhs'

mdvï ie,iqï i|yd Wmfoia (

 ² iuyr wjia:dj, § c, uQ, ^fmdl=K" jeõ" .x.d wd§& mdisj,ska jeiS hdug fya;= 

fudkjd ±hs isiqkaf.ka m%Yak wid lreKq /ia lrkak'

 ² øú; c,fha .=Kd;aul Ndjh mÍlaId lsÍu i|yd fhdod .kakd fN!;sl mrdñ;s 

f,i pH w.h" wdú,;dj" lÀk;ajh" ikakdhl;dj yd WIaK;ajh o ridhksl 

mrdñ;s f,i DO yd COD o meyeÈ,ss lrkak'

 ² iqfmdaIKh we;s ùug fya;= jk whk j¾. y`ÿkajd fokak'

 ² c, uq,j,g by; i`oyka whk tl;= jk wdldrh i`oyka lrkak'

 ² iqfmdaIKh ksid mek kÕsk .eg¨ idlÉPd lrkak'

 ² ld¾ñl l%shdj,ska u.ska ksoyia jk wm c,fha wvx.= jk c, ødjH ldnksl 

ixfhda. ms<sn| j idlÉPd lrkak'

 ² by; l%shdj,s u.ska mßirhg yd c,fha .=Kd;aul Ndjhg we;s jk n,mEu 

meyeÈ,s lrkak'

 ² l¾udka;j,s msg jk wm c,fha wvx.= úh yels ner f,day ms<sn| j fmr ±kqu 

úuikak'

 ² ner f,day u.ska mßirhg yd ñksidf.a fi!LHhg we;s úh yels wys;lr n,mEï 

ms<sn| j idlÉPd lrkak'
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 ² øú; Tlaiscka (DO) yd ridhksl Tlaiscka b,a¨u (COD) u.ska c, ¥IKh y÷kd 

.kakd wdldrh ms<sn| j úia;r lrkak'

 ² c, ¥IKh wju lr .ekSu i|yd fhdod .; yels wdrlaIdldÍ l%shd ud¾. idlÉPd 

lrkak'

wod< mÍlaIK  (

 ² úkala,¾ l%uh Ndú;fhka c, idïm,hl øú; Tlaiscka m%udKh m%dfhda.sl j 

ks¾Kh lsÍu'

we.hSï yd ;lafiarelrKh (

 ² lKavdhï l%shdldrlï  f,i my; i`oyka tla tla l¾udka; u.ska isÿ jk 

mdßißl n,mEu iy tajd wju lr .kakd whqre bÈßm;a lsÍfï yelshdj w.hkak'

 • fyan¾ l%ufhka wefudakshd ksIamdokh 

 • iam¾Y l%ufhka i,a*shqßla wï,h ksIamdokh

 • mg, fldaI l%ufhka fidaähï yhsâfrdlaihsâ ksIamdokh

 • Tiaj,aâ l%ufhka khsÜßla wï,h ksIamdokh

 • fid,afõ l%ufhka fidaähï ldnfkaÜ ksIamdokh


