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,yj;jpudpay; $Wfs; my;yJ Jizr; rhjdq;fs; 

 

 

 

 

 

 

,yj;jpudpay; cgfuzq;fs; 

,yj;jpudpay; Jizr;rhjdk; ,izf;fg;gl;l kpd;rhjdk; ,yj;jpudpay; cgfuzkhFk;. 

c+k; :- njhiyNgrp 
thndhyp 
,yj;jpudpay; fbfhuk; 
fzpg;ghd; 
njhiyf;fhl;rp ngl;b 
fzpdp 
 

,yj;jpudpay; my;yhj $Wfs; 

  

 

 

 

 

,yj;jpudpay; my;yhj rhjdq;fs;  

 

 

 

 

 

• ,yj;jpudpay; rhjdj;jpDs; ,yj;jpudpay; $WfSk; ,yj;jpudpay; my;yhj $WfSk; 
fhzg;gLk;. 

• Mdhy; ,yj;jpudpay; my;yhj rhjdj;jpy; ,yj;jpudpay; $Wfs; fhzg;glhJ. 
 
 
 
 

 

            ,Uthap          jpuhd;rp];lu;    njhifapLk; Rw;W(IC) 
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flj;jpfs; 
• kpd;id ,yFthf flj;Jk; jputpaq;fs; flj;jpfs; vdg;gLk;. 

 
 
 
 
 
cNyhfq;fs; 

• cNyhfq;fs; jkJ ,Wjp rf;jpkl;lj;jpy; mjpfsthd RahjPdkhf mirAk; ,yj;jpud;fis 
nfhz;Ls;sJ. 

• kpd;id flj;Jk; ,ay;G RahjPd ,yj;jpud; vz;zpf;ifapy; jq;fpAs;sJ. 
• rhjhuz epiyapy; ,yj;jpud;fspd; epfug;gha;r;ry; g+r;rpak; MFk;. 

 
 

 

 

• mOj;j tpj;jpahrk; xd;iw flj;jpapd; KidfSf;F ,ilapy; gpuNahfpf;Fk; NghJ 
,yj;jpud;fspd; vOkhw;W ,af;fk; Fiwf;fg;gl;L Njwpagha;r;ryhf xU jpirapy; ,aq;fj; 
njhlq;Fk;. 

• ,q;F ,yj;jpud;fs; kpd;Ndhl;lj;ij flj;Jtjw;F Vw;wk; nfhz;l fhtpahf njhopw;gLk;.  
• ,yj;jpud;fspd; mirtpw;F vjpuhd jpirapy; kpd;Ndhl;lk; fhzg;gLk;. 

 
 
 
 
 
 
 
 
 
 
 
fhtypfs; 

• kpd;Ndhl;lj;ij jk;%L nry;ytplhjit fhtypfs; MFk;.. 
• ,q;F mZf;fs; jq;fSf;fpilapy; gq;fPl;L tYg;gpizg;gpy; <Lgl;bUg;gjhy; RahjPd 

,yj;jpud;fs; fhzg;glhJ 
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fhtypfSk; Fwpg;gpl;l epge;jidapd; fPo; kpd;idf;flj;Jk;. 
1. cau; ntg;gepiy 
2. cau; Nthy;w;wsT 
3. jho; mOf;fk; 

c+k; - 
fNjhl;L fjpu; Foha; 
kpd;dy; 
 
 
 
 
Fiw flj;jpfs; 
,yj;jpudpay; $Wfs; jahupg;gjw;F Fiwflj;jpfs; gad;gLfpd;wd. 
c+k; - 

rpypf;fd; Si 

N[u;kdpak; Ge 
  

• ,tw;iw jtpu <ary;Ngw;W> fypypak; MrNdw;W> ,e;jpak;> ngh];Ngw;W Nghd;w Nru;itfSk; 
Fiwflj;jpfshf gad;gLfpd;wd. 

• Fiw flj;jpapy; ntg;gepiy Fiwthf cs;s NghJ kpd;Ndhl;lk; nry;yhJ. 
     ntg;gepiy mjpfupf;Fk; NghJ kpd;idf; flj;Jk; ,ay;ig ngWk;. 
 
 
 
 
 
 
 
 
 
Si> Ge gq;fPl;LtY rhyf mikg;ig cilaJ. 

Si – 2, 8, 4  
 

• ,Wjp rf;jp kl;lj;jpy; rpypf;fdhdJ 4 ,yj;jpud;fis nfhz;bUf;Fk;. 
• xt;nthU rpypf;fd; mZTk; 4 rpypf;fd; mZTld; gpizg;gpy; <Lgl;L ehd;Kfp tbtk; 

ngWk;. 
• ,t; tifahd Fiwflj;jpapy; ntg;gepiy mjpfupf;Fk; NghJ gpizg;gpy; cs;s rpy 

,yj;jpud;fs; rf;jpia ngw;W gpizg;ig cilj;J RahjPd epiyf;F khwp kpd;id flj;j 
Muk;gpf;Fk;. 

• gpizg;gpy; ,Ue;J RahjPd epiyf;F khwpa ,yj;jpud;fs; ,Ue;j Kd;ida ,lk; 
ntw;wplkhFk;. ,t; ntw;wplk; Jis vdg;gLk;. 

 
 

 

 

 

 

  

 

 

 

 

jho; ntg;gepiyapy; Fiw flj;jp 
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,yj;jpud; kiw Vw;w fhtpahfTk; Jis Neu; Vw;w fhtpahfTk; fUjg;gLk;. 
Fiwflj;jpapy; Vw;wf;fhtpahf ,yj;jpud;fSk; JisfSk; fhzg;gLk;. 
,yj;jpud;fs; mirAk; jpirf;F vjpu; jpirapy; Jis mirAk;. 
vdNt Jis mirAk; jpirapNy kpd;Ndhl;lk; fhzg;gLk;. 
 
 
kpd;fyj;Jld; ,izf;Fk; NghJ ,yj;jpud; Neu;Kbtplk;  
Nehf;fpAk; Jis kiw Kbtplk; Nehf;fpAk; mirAk; 
 
,yj;jpud;fspd; efu;T NtfkhdJ Jisfis tpl  
mjpfkhdJ. 
kpd;flj;jypy; ,yj;jpud; $ba gq;F tfpf;Fk;. 
 
 
 
 
 
 
 
 
 
 
 
 
,aw;if Fiwflj;jp my;yJ J}a Fiwflj;jp my;yJ cs;sPl;L Fiwflj;jp 
 
jdpg;gl;l rpypf;fdhy; my;yJ N[u;khdpaj;jpy; khj;jpuk; Mf;fg;gl;l Fiwflj;jp MFk;. 
,q;F Jisfspd; vz;zpf;fif ,yj;jpud;fspd; vz;zpf;iff;F rkkhf fhzg;gLk;. 
Gwf; Fiwf;flj;jpfis tpl Fiwthf kpd;idf;flj;Jk;. 
 
ntspaPl;L Fiwflj;jp my;yJ Gwf;Fiwflj;jp 
 
rpypf;fd;> n[u;kdpak; Nghd;w iv k; $l;l %yf J}a Fiwflj;jpAld; iii k; v k; $l;l %yf 
mZf;fis Nru;j;jy; khR+l;ly; vdg;gLk;. 
khR+l;lg;gl;l Fiw flj;jpfs; Gwf;Fiwf; flj;jpfs; vdg;gLk;. 
khR+l;Ltjd; %yk; Vw;wf; fhtpfspd; vz;zpf;if mjpfupf;Fk;. ,jdhy; kpd;id flj;Jk; jd;ik 
mjpfupf;Fk;. 
2 tifahd Gwf; Fiwflj;jpfs; fhzg;gLk; 
➢ n tif Fiw flj;jp (-) negative 

➢ p tif Fiw flj;jp (+) positive 
 
n tif Fiw flj;jp 

J}a Fiw flj;jpAld;  v k; $l;l %yf mZnthd;iw Nru;f;Fk; NghJ n tif Fiw flj;jp 
cUthFk;. 
ngh];gu];> Mrdpf;F> me;jpkdp Nghd;w %yfq;fis Fiw flj;jp mZnthd;wpd; ,lj;jpy; 
gpujpaPL nra;Ak; NghJ cUthFk;. 

15P – 2> 8> 5 
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• ,q;F ngh];guR mZ jhdpmZ vdg;gLk;. (,yj;jpud;fis jhdk; nra;tjhy;) 
• ,q;F ngh];guR mZ 5 ,yj;jpud;fis nfhz;L fhzg;gLk;. 
• rpypf;fdpy; ,Wjp Xl;by; 4 ,yj;jpud;fs; fhzg;gLk;. 
• ngh];guR mZtpd; 5 ,yj;jpud;fspy; 4 ,yj;jpud;fs; rpypf;fd; mZtpy; 4 

,yj;jpud;fSlDk; gq;fPl;LtY gpizg;gpy; <LgLk; NghJ ngh];gurpy; kpFjpahf 1 
,yj;jpud; fhzg;gLk;. ,J gpizg;gpy; <Lglhj RahjPd ,yj;jpud; MFk;. 

• NkYk; n tif Fiwflj;jpapy; Vw;wf;fhtpfshf ,yj;jpud;fSk; JisfSk; fhzg;gLk; 

vdpDk; ,yj;jpud;fNs mjpfstpy; fhzg;gLk;. vdNt ,J n tif Fiw flj;jpahFk;. 
 
p – tif Fiwflj;jp  

J}a Fiwflj;jpAld; iii k; $l;l mZ xd;iw (Nghud; my;yJ mYkpdpak;) Nru;g;gjd; %yk; 
cUthFk;. 

5B – 2, 3 
 
 
 
 
 
 
 
 
 
,q;F Al mZ Vw;ghd; mZthFk;. (,yj;jpud;fis Vw;gjhy;) 
mYkpdpaj;jpd; ,Wjp Xl;by; 3 ,yj;jpud;fs; fhzg;gLk;. 
mYkpdpaj;jpd; 3 ,yj;jpud;fs; rpypf;fdpd; 3 ,yj;jpud;fSld; gq;fPl;l tY gpizg;gpy; 
<LgLk;NghJ 1 ,yj;jpud; gw;whf;FiwahFk;. 
NOTE :- Jisfis tpl ,yj;jpud;fs; mjpf rydk; cilaJ NkYk; ,yj;jpud;fs; mirT Ntfk; 
Jisfis tpl mjpfkhFk;. 
J}a Fiwflj;jp  e = Jis 

p tif Fiwflj;jp e < Jis 

n tif Fiwflj;jp e > Jis 
 
kpd;Ndhl;lk; flj;Jk; jd;ikapd; mbg;gilapy; VWtupir gLj;Jk; NghJ 
J}a Fiwflj;jp <  p tif Fiwflj;jp <  n tif Fiwflj;jp 

 

p -  n re;jp  
rpypf;fd; my;yJ n[u;kdpak; Nghd;w xU J}a Fiwflj;jp gspq;F xd;wpy; xU gFjpia p tif 

Fiwflj;jpahfTk; kw;iwa gFjpia n tif Fiwflj;jpahfTk; khw;Wtjd; %yk; p-n re;jp 
cUthFk;. 
 
 
 
 
 

 

 

p tif Fiwflj;jpAk; n tif Fiwflj;jpAk; ,izAk; ,lk; p-n re;jp MFk;. 
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,r; re;jpapy; n tif ,yj;jpud;fSk; p tif JisfSk; ,ize;J nehJky; mile;J Vw;wk; 
mw;w gpuNjrk; vdg;gLk;. 
 
,g;gpuNjrj;jpy; Vida Vw;wf;fhtpfs; NkYk; nehJky; miltij jLg;gjw;F xU mOj;jk; 
gpuNahfpf;fg;gl Ntz;Lk; ,t;tOj;jk; jLg;gOj;jk; vdg;gLk;. 
,J rpypf;fdhy; Mf;fg;gl;l p-n re;jpapy; 0.7 V MFk;. 

n[u;khdpaj;jhy; Mf;fg;gl;l p-n re;jpapy; 0.3 V MFk;. 
 
 

 

 

 

 

re;jp ,Uthap 

• p-n re;jp cUthf;fg;gl;l ,U Fiwflj;jp gFjpfSf;Fk; 2 fk;gp Kidfis njhLg;gjd; 
%yk; re;jp ,Uthap ngwg;gLk;. 

 

 

 

 

 

 

 

NfhlYwr; nra;jy; 

re;jp ,UthapAld; NeNuhl;l kpd; Kjy; xd;iw (cyu; kpd;fyk;) ,izj;jy; NfhlYwr; nra;jy; 
vdg;gLk;. 
,uz;L tifg;gLk;. 

1. Kd;Kff; Nfhly; 
2. gpd;Kff; Nfhly; 

 
Kd;Kff; Nfhly; 

• kpd;fyk; xd;wpd; Neu; Kbtplk; ,Uthapapd; Neu; Kbtplj;JlDk; kiw Kbtplk; 
,Uthapapd; kiw Kbtplj;JlDk; ,izj;jy; Kd;Kff; Nfhly; vdg;gLk;. 

• twpjhf;fy; gpuNjrj;jpy; RahjPd Vw;wf;fhtp ,Uf;fhJ. mjhtJ mg;gpuNjrk; fhtyp Nghy; 
njhopw;gLk;. 

• Mdhy; ,t; twpjhf;fy; gpuNjrk; epue;ju fhtypg;Nghy; njhopw;glhJ. 
• ,Uthapf;F FWf;Nf jLg;gOj;jj;jpYk; ghu;f;f cau; mOj;jk; gpuNahfpf;fg;gLk; NghJ 

twpjhf;fw; gpuNjrk; FiwtilAk;. 
• Kd;Kff; Nfhlypd; %yk;  twpjhf;fw;gpuNjrj;ij Fiwf;Fk; NghJ ,UthapD}lhf 

kpd;Ndhl;lk; ghAk;. 
• ,Ugf;fj; js;Sifapd; fhuzkhf twpjhf;fw; gpuNjrk; FiwtilAk;. 
• jLg;gOj;jj;jpYk; ghu;f;f kpd;fyj;jpd; mOj;jk; mjpfkhf ,Ug;gjhy; Vw;wf; fhtypfs; 

jLg;gOj;jj;ij kPwpg;gha;fpd;wJ. 
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gpd;Kff; Nfhly; 

• kpd;fyk; xd;wpd; Neu; Kbtplk; ,Uthapapd; kiw Kbtplj;JlDk; kpd;fyj;jpd; kiw 
Kbtplk; ,Uthapapd; Neu;KidTlDk; ,izf;fg;gly; gpd;Kff; Nfhly; vdg;gLk;. 

• kpd;fyj;jpd; kiwKbtplk; Jisia ftUk; Neu; Kbtplk; ,yj;jpuidf; ftUk;. 
• ,U gf;ff; ftu;r;rp tpirapd; fhuzkhf twpjhf;fy; gpuNjrk; mjpfupf;Fk;. 

 
 

 

 

 

 

 

 

,UthapapdJ xU jpirapy; khj;jpuk; (Kd;Kff; Nfhlypy;) kpd;Ndhl;lj;ij flj;Jtjhy; mJ 
thy;G MfTk;; gpd;Kff; Nfhlypy; kpd;id flj;jhjjhy; mJ MspahfTk; njhopw;gLk;. 

 

 

 

 

 

 

 

 

xspfhYk; ,Uthap (LED)  
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Kd;Kff; Nfhlypd; NghJ p-n re;jpapy; kpd;rf;jpahdJ xspr;rf;jpahf khw;wkilAk;. 
Vida ,Uthapfspy; ,r;rf;jpahdJ ntg;gr;rf;jpahf khw;wkilAk;. 
,t; tif ,Uthapd; re;jpapy; fypypak; MrNdw;W> fypypak; ngh];Ngw;W  Nghd;w Nru;itfs; 
fhzg;gLk;. 
Fiwe;jsT kpd;Ndhl;lj;jpy; njhopw;gLk;. 
 

#upaf;fyk; 

FwpaPL :-  

 

ngUk;ghYk; rpypf;fdhy; Mf;fg;gl;lJ. 
fhuzk;:- n[u;khdpak; MdJ ntg;gj;jhy; ghjpg;giltjhy;. 
,t; tif ,Uthapfspd;  p - n re;jpapy; xspgLk; NghJ kpd;dpaf;ftpir xd;W cUthf;fg;gLk;. 
,t; tif fyq;fis njhluhf ,izg;gjd; %yk; mjpfsT kpd;dpaf;f tpiriag; ngwyhk;. 
#upaf;fyk; gad;gLk; re;ju;g;gk; 

1. nra;kjpfspy; 
2. fzpg;ghd;fspy; 
3. fbfhuq;fspy;  
4. rpy Nkhl;lhu; thfdq;fspy;  
5. tPLfspy; 

ed;ikfs; 
1. #upa gly;MAl;fhyk; cilaJ 
2. #upa xsp ,yFthf fpilj;jy;  
3. #oy; khRglhJ 

jPik 
1. #upag; gly; mikf;f nryT mjpfk;. 
2. kiof; fhyq;fspy; #upa xsp Nghjhikapdhy; njhlu;r;rpahf kpd;id ngWtjpy; jil 

Vw;gLj;Jk;. 
3. #upad; cs;s jpiria Nehf;fp #upa gliy mbf;fb jpUg;g Ntz;Lk;. 

NOTE :- njhluhf ,izf;fg;gl;l #upaf;fyk; #upag;gly; vdg;gLk;. 
 

kpd;Ndhl;l rPuhf;fy; 
kpd;Ndhl;lk; 2 tifg;gLk; 
NeNuhl;lk; 
MlNyhl;lk; 
 
NeNuhl;lk; (DC) 
Neuj;Jld; kpd; ghAk; jpir khwhj kpd; NeNuhl;l kpd; vdg;gLk;. 
cjhuzk;:- cyu; kpd;fyk; 
         Nrkpg;G kpd;fyk;; 
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MlNyhl;lk; (AC) 
Neuj;Jld; kpd;Ndhl;lj;jpd; jpir khWgLk; vdpd; mJ MlNyhl;lk;. 

FwpaPL  
               
cjhuzk;:-  tPl;L kpd;  
           ildNkh 
  
 
 
 
NOTE :- ,yj;jpudpay; $Wfis ,af;f NeNuhl;l kpd; gad;gLk; 
tPl;L kpd; Rw;whdJ MlNyhl;l kpd; vd;gjhy; ,yj;jpudpay; cgfuzk; njhopw;gl mJ 
NeNuhl;lkhf khw;wg;gl Ntz;Lk;. 
 
kpd;Ndhl;lr; rPuhf;fk; 
MlNyhl;l kpd;Ndhl;lj;ij NeNuhl;l kpd;Ndhl;lkhf khw;wy; rPuhf;fk; vdg;gLk;. 
rPuhf;fy; 2 tifg;gLk;. 

1. miu miy rPuhf;fk; 
2. KO miy rPuhf;fk; 

 
miu miy rPuhf;fk; 
 
 
 
 
 
 
 
 
 
 
miu miy rPuhf;fj;jpw;F Fiwe;jJ xU ,Uthap NghJkhdjhFk;. 
,UthapapD}L Kd;Kff; Nfhlypy; khj;jpuNk kpd;Ndhl;lk; ghAk; gpd;Kff; Nfhlypy; kpd; ghahJ. 
,jdhy; kpd;Ndhl;lk; gFjpahf rPuhf;fg;gLk;. 
,jpy; gFjpasthd kpd;Ndhl;lNk kpd; cgfuzj;ij (jilia) nrd;wiltjhy; ,J tpidj;jpwd; 
Fiwe;j rPuhf;fkhFk;. 
KO miur;rPuhf;fy; 
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xg;gkhf;fg;gl;l kpd;Ndhl;l tiuG 

Nky;Nehf;fp kpd;Ndhl;lk; nry;Yk; NghJ kpd;Ndhl;lkhdJ a,b re;jpia milAk;. mq;fpUe;J b 
,d; Clhf kpd;Ndhl;lk; nry;Yk;. 
fhuzk; :- b Kd;Kff; Nfhlypy; ,izf;fg;gl;Ls;sjhy; 

• b ,d; Clhf te;j kpd;Ndhl;lk; b,c re;jpia milAk; c gpd;Kff; Nfhlypy; 
,izf;fg;gl;ljhy; mjD}L kpd;Ndhl;lk; ghahJ. ,t;thW kpd;Ndhl;lkhdJ jilapD}L fPo; 
Nehf;fp ghAk;. 

• gpd;du; kpd;Ndhl;lk; a,b re;jpia te;jilAk;. ,q;F 2 ,UthapfSk; Kd;Kff; Nfhlypy; 

,izf;fg;gl;lhYk; d ,d; ClhfNt kpd;Ndhl;lk; ghAk;.  

• fhuzk; :- kpd;Ndhl;lk; te;j ghijapy; jpUk;gpr; nry;yhJ. 
• ,t;thW kpd;Ndhl;lk; kiw Kbtplj;ij te;jilAk;. 
• kpd;Ndhl;lk; fPo; Nehf;fp ghAk; NghJ c,d re;jpia te;jilAk; gpd; c ,d; Clhf 

kpd;Ndhl;lk; nrd;W jilapD}L fPo; Nehf;fp kpd;Ndhl;lk; ghAk;. 

• gpd; a ,d; re;jpia kpd;Ndhl;lk; te;jile;J a ,d; Clhfr; nrd;W kiw Kbtplj;ij 
milAk;. 

• ,q;F nfhs;sstp ,izf;fg;gLtjd; fhuzk; KO miy rPuhf;fj;jpw;F cl;gl;l 
kpd;Ndhl;lj;ij xg;gkhf;Ftjw;F MFk;. 

• nfhs;sstpahdJ jw;fhypfkhf kpd; Vw;wj;ij Nrkpj;J itf;Fk; cgfuzkhFk;. 
• ,J jilapD}L nry;Yk; kpd;Ndhl;lk; FiwtilAk; NghJ rpwpjsT kpd;Ndhl;lj;ij 

toq;Fk;. ,jd; fhuzkhf kpd;Ndhl;lkhdJ xg;ghkhf;fg;gLk;. 
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jpuhd;rp];lu;; 
jdpf; Fiwflj;jpr; rhyfj;jpy; 2 p n re;jpfis nfhz;l mikg;Ng jpuhd;rp];luhFk;. 
,J 2 tifg;gLk;  

1. npn jpuhd;rp];lu; 

2. pnp jpuhd;rp];lu; 

2 p tif Fiw flj;jpapd; ,ilNa n tif Fiwflj;jp cUthf;fg;gl;L pnp jpuhd;rp];lu; 
cUthf;fg;gLk;. 

                     
2 n tif Fiwflj;jpapd; ,ilNa p tif Fiwflj;jp cUthf;fg;gl;L npn jpuhd;rp];lu; 
cUthf;fg;gLk;. 

                    
npn jpuhd;rp];lupy; gpujhd Vw;wf;fhtp or Rikf;fhtp ,yj;jpud; MFk;. 
 

• pnp jpuhd;rp];lupy; gpujhd Vw;wf;fhtp or Rikf;fhtp Jisfs; MFk;. 

• ,yj;jpud;fspd; efu;T Ntfk; Jisfspd; efu;T Ntfj;ij tpl mjpfk; ,jdhy; tpiuthd 
njhopw;ghl;bw;fhf npn jpuhd;rp];lNu gad;gLk;. 

• n[u;khdpaj;jhy; Mf;fg;gl;l jpuhd;rp];liu tpl rpypf;fdhy; Mf;fg;gl;l jpuhd;rp];lu; 
rpwe;jJ.  

• fhuzk; :- N[u;khdpakhdJ rpypf;fid tpl ,yFthf ntg;gj;jhy; ghjpg;giltjdhyhFk;. 
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mb  
Fiwe;jsTk; nky;ypajhfTk; khRg;gLj;jg;gl;bUf;Fk;. 
fhyp 
fhyp kpifahf khRg;gLj;jg;gl;bUf;Fk;. ,J Jisfis ,yj;jpud;fis fhYtjhy; fhyp 
vdg;gLk;. 
Nrfupg;ghd; 
fhypia tpl Fiwe;jsT khRg;gLj;jg;gl;bUf;Fk;. ,J ,yj;jpud;fis or Jisfis 
Nrfupg;gjhy; Nrfupg;ghd; vdg;gLk;. 
 

    
• jpuhd;rp];liu MspahfTk; tpupayhf;fpahfTk; gad;gLj;Jtjw;fhf NfhlYwr; 

nra;ag;gLfpd;wJ. 
• ,q;F mb Nrfupg;ghd; njhlu;ghd Rw;W ngag;G Rw;W MFk;. 
• Nrfupg;ghd; fhyp njhlu;ghd Rw;W gag;G Rw;W MFk;. 
• npn jpuhd;rp];lu; 2 p –n re;jpfs; fhzg;gLk;. 

• ,q;F mb fhypr; Rw;W Kd;Kff; Nfhlypy; fhzg;gLfpd;wJ. 
• vdNt fhypia Nehf;fp ,yj;jpud;fs; nry;Yk;. 
• ,yj;jpud;fs; nry;Yk; jpirf;F vjpu;j; jpirapy; kpd;Ndhl;lk; fhzg;gLtjhy; fhypapy; 

,Ue;J fhyp kpd;Ndhl;lk; (IE) ntspNaWk;. 

• ,yj;jpud;fs; ,t;thwhf fhypapy; ,Ue;J mbapd; Clhf Nrfupg;ghid nrd;wilAk; 
mq;fpUe;J ntspNaWk;. 

• ,yj;jpud; Nfupg;ghdpy; ,Ue;J ntspNaWtjhy; Nrfupg;ghid Nehf;fp Nrfupg;ghd; 
kpd;Ndhl;lk; (IC) ghAk;.  

• fhypapy; ,Ue;J tUk; ,yj;jpud;fs; mbapy; cs;s JisfSld; nehJkiltjhy; mbapy; 
twpjhf;fy; gpuNjrk; Vw;glf; $Lk;. 

• mt;thW twpjhf;fy; gpuNjrk; Vw;gl;lhy; jpuhd;rp];ulupd; CL kpd;Ndhl;lk; ghahJ. 
• vdNt jpuhd;rp];lu; njhopw;gl mbapy;; cs;s Jisfs; khwhky; Ngzg;gl Ntz;Lk;. 



P a g e  | 13 

 

SCIENCE WORLD BATTICALOA ZOOM ONLINE CLASS FOR O/L STUDENTS 2023 0771805232 

• vdNt mbia Nehf;fp Jisfs; te;jilAk;. 
• Jisfspd; jpirapNy kpd;Ndhl;lk; ,Ug;gjhy; mbia Nehf;fpa kpd;Ndhl;lk; mb 

kpd;Ndhl;lk; mb kpd;Ndhl;lk; (IB) fhzg;gLk;. 

• ,q;F Jisfs; Fiwe;jsT fhzg;gLtjhy; mb kpd;Ndhl;lk; kpf kpf rpwpajhf 
fhzg;gLk;. 

• mjhtJ ikf;Nuh mk;gpau; tupirapy; (μA)  kpd;Ndhl;lk; fhzg;gLk;. ( 10-6) 

• Nrupg;ghd; fhyp kpd;Ndhl;lq;fs; mjpfsthd ,yj;jpud; fhyypdhy; Vw;gLtjhy; 
mk;kpd;Ndhl;lk; ngupjhff; fhzg;gLk;. kpy;yp mk;gpau; tupirapy; (mA) fhzg;gLk;. 

• ,q;F mb kpd;Ndhl;lk; rpwpaJ vdpDk; jpuhd;rp];lu; njhopw;gLtjw;F mb kpd;Ndhl;lNk 
fhuzkhFk;. 

• mb kpd;Ndhl;lj;jpdhy; fhyp> Nrfupg;ghd; kpd;Ndhl;lq;fs; fl;LgLj;jg;gLtjdhy; mb 
kpd;Ndhl;lk; fl;Lg;gLj;Jk; kpd;Ndhl;lk; vdTk; miof;fg;gLk;. 

 
jpuhd;rp];lu; Mspahf njhopw;gly; 

             
• R – jil 

• L1 – kpd;Fkpo; 

• S1, S2 – Msp 

• S1 [ jpwe;J S2 I %Lk; kpd;Fkpo; xspuhJ. 

• S2 I jpwe;J S1 I %Lk; NghJ kpd;Fkpo; xspuhJ. 

• S1, S2 %bAs;s NghJ kpd;Fkpo; xspu;e;jJ. 

 

          
                

• Msp S jpwe;Js;s NghJ L1, L2 xspuhJ. 

• Msp S KbAs;s NghJ L1 XspuhJ  Mdhy; L2 xspUk;. 

• fhuzk; :- mbapD}lhfr; nry;Yk; kpd;Ndhl;llk; kpd;Fopo; xspu;tjw;F NghjhJ.  

• Nrfupg;ghd; kpd;Ndhl;lk; (mA) kpy;yp mk;gpau; tupirapy; cs;sjhy; L2 
xspUk;. 
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R – khWk; jil 

LDR – xsp czup jil  

L – kpd;Fopo; 
  

LDR ,d; jil gfypy; FiwtilAk;. (xsp cs;s NghJ) ,Uspy; LDR ,d; jil 
mjpfupf;Fk;. 
gfypy; LDR ,d; jil FiwAk;  

vdNt LDR ,D}L kpd;Ndhl;lk; nry;Yk;. 
mbapD}L kpd;Ndhl;lk; nry;yhJ 
vdNt kpd;Fkpo; xspuhJ  

,Uspy; LDR ,d; jil mjpfk; 

vdNt LDR ,D}L kpd;Ndhl;lk; nry;yhJ. 
Mdhy; mbapD}L kpd;Ndhl;lk; nry;Yk;. 
vdNt kpd;Fkpo; xspUk;. 
  
,t;thY gfypy; xspuhkYk; ,utpy; xspu;tjw;Fk; jpuhd;rp];luhdJ jd;dpr;ir 
Mspahf njhopw;gLfpd;wJ. 
 
jpuhd;rp];lu; Mspahf njhopw;gly; 
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V = IR 
jil mjpfupf;Fk; NghJ mOj;j tpj;jpahrk; mjpfupf;Fk;. 
jil mjpfupf;Fk; NghJ kpd;Ndhl;lk; FiwAk;. 

Note:-  npn jpuhd;rp];lu; njhopw;gLtjw;F mb – fhyp Kbtpl mOj;j tpj;jpahrk; 

0.7V ,Yk; ghu;f;f mjpfkhf fhzg;gl Ntz;Lk;.0.7 ,Yk; ghu;f;f FiwtilAk; 
NghJ jpuhd;rp];lu;njhopw;glhJ. 

Msp (S) I %b Kid X I A ,d; gf;fk; efu;j;Jk; NghJ jil FiwtilAk;. 

,jdhy; jpuhd;rp];lupd; mb – fhyp Kbtplq;fSf;fpilapy;mOj;j tpj;jpahrkhdJ 

0.7V ,Yk; ghu;f;fFiwtilAk; 
(fhuzk;:- jil FiwAk; NghJ mOj;j tpj;jpahrk;FiwtilAk;) 

jpuhd;rp];lu; njhopw;glhj NghJ Nrfupg;ghd; kpd;Ndhl;lk;(IC) fhzg;glhJ (IC) MfNt 
kpd;Fkpo; xspuhJ. 

,e;epiyapy; jpuhd;rp];lu; OFF epiyahf (Msp jpwe;j epiyahf) fhzg;gLk;. 

Kid X I B ,d; gf;fk; efu;j;Jk; NghJ jil mjpfupf;Fk;  

,jdhy; Transistor  ,d; mb – fhyp Kbtplq;fSf;F ,ilapy; mOj;j tpj;jpahrk; 

0.7V ,Yk; ghu;f;f mjpfupf;Fk;. 
(fhuzk;:- jil mjpfupf;Fk; NghJ mOj;jtpj;jpahrk; mjpfupf;Fk;) 

mOj;j tpj;jpahrk; 0.7V ,Yk; ghu;f;f mjpfupf;Fk; NghJ Transistor  njhopw;gl 
njhlq;Fk;. 

Transistor njhopw;gLk; NghJ Nrfupg;ghd; kpd;Ndhl;lk; fhzg;gLk;. 
Nrfupg;ghd; kpd;Ndhl;lk; fhzg;gLk; NghJ kpd;Fkpo; xspUk; 

,e;j epiyapy; Transistor MdJ “ON”Mf fhzg;gLk; mjhtJ (Msp %ba 
epiyapy;) 
 
jpuhd;rp];lu; jd;dpaf;f Mspahf njhopw;gly; 

LDR – xsp mjpfupf;Fk; NghJ xspczupj;jilapapd; jil FiwAk; 
(xspapd; msTf;F Vw;g jil khWk;) 

gfypy; - LDR jil FiwT      

,utpy; - LDR jil mjpfk; 

             
npn jpuhd;rp];lu; njhopw;gl mb – fhyp mOj;jk; 0.7V   ,Yk; mjpfk; fhzg;gl 
Ntz;Lk;.  
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V = IR ,d; gb V ∝  R (jil mjpfupf;Fk; NghJ V mjpfupf;Fk;) 
xsp cs;s NghJ kpd;Fkpio mizg;gjw;Fk; gfypy; xsp mw;w NghJ kpd;Fkpio 
njhopw;glr; nra;tjw;Fk; (,utpy;) jd;dpaf;f Mspahf jpuhd;rp];liu gad;gLj;j 
KbAk;. 

10kΩ (khWk; jil) mOj;jg;gpupapahf njhopw;gLk;. 

gfypy; xspgLk; NghJ LDR ,d; jil FiwtilAk; 

jil FiwtilAk; NghJ mb – fhyp KidfSf;fpilapyhd mOj;j tpj;jpahrk; 
FiwtilAk;. 

mb – fhyp KidfSf;fpilapyhd tpj;jpahrk; 0.7V ,Yk;ghu;f;f FiwAk; NghJ 
jpuhd;rp];lu; njhopw;glhJ. 

vdNt Nrfupg;ghd; kpd;Ndhl;lk; (IC) cUthfhJ MfNt kpd;Fkpo; xspuhJ  

,e;epiyapy; jpuhd;rp];lu; Msp jpwe;j epiyahf njhopw;gLk;.(OFF) 
MfNt kpd;Fkpo; gfypy; xspuhJ  

,utpy; xsp Fiwthf cs;s NghJ LDR ,d; jil  mjpfupf;Fk; 

jil mjpfupf;Fk; NghJ mb – fhyp KidfSf;fpilapyhd mOj;j tpj;jpahrk; 
mjpfupf;Fk;. 

mOj;j tpj;jpahrk; 0.7V ,Yk; ghu;f;f mjpfupf;Fk; NghJ  jpuhd;rp];lu; njhopw;gLk;. 

,jd; NghJ Nrfupg;ghd; kpd;Ndhl;lk; (IC) fhzg;gLk;.   ,jdhy; kpd;Fkpo; xspUk;. 

,e;epiyapy; jpuhd;rp];lu; Msp %ba epiyahf njhopw;gLk;. (ON)  
 
jpuhd;rp];liu Xl;l tpupayhf;fpahf gad;gLj;jy; 
 

S1 Mspia %b (ON) S2 Mspia jpwf;Fk; NghJ (OFF) 

mtjhdk;:- L1  kpd;Fkpo; gpufhrk; Fiwthf xspUk;.  
mb kpd;Ndhl;lk; FiwT MfNt gpufhrk; FiwAk;. 

L2  kpd;Fkpo; xspuhJ (S2 Msp jpwe;Js;sjhy; Nrfupg;ghd; kpd;Ndhl;lk; cUthfhJ 
,jdhy; xspuhJ) 

           
S1 I jpwe;J (OFF) S2  I %Lk; NghJ (ON) 

mtjhdk;:- L1 ,  L2  Mfpa ,uz;L kpd;Fkpo;fSk; xspuhJ    
fhuzk; - 
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Nrfupg;ghd; kpd;Ndhl;lk; (IC)   cUthFtjw;F mbkpd;Ndhl;lk; mtrpak; S1 Msp 
jpwe;Js;sikahy; mb kpd;Ndhl;lk; cUthfhJ.  
,jdhy; Nrfupg;ghd; kpd;Ndhl;lk; cUthfhJ.  
,jdhy; ,uz;L kpd;Fkpo;fSk;  xspuhJ. 
 

S1 , S2  Mfpa ,uz;L MspfSk; %bAs;s NghJ  
mtjhdk;:- ,uz;L kpd;Fkpo;fSk; xspUk;  

fhuzk;:-  mb kpd;Ndhl;lk;, Nrfupg;ghd; kpd;Ndhl;lk; ,uz;Lk; cUthtjhy; ,uz;L 
kpd;Fkpo;fSk; xspUk; 

mtjhdk;:- L1  ,d; gpufhrj;ij tpl  L2  ,d; gpufhrk; mjpfk; 

fhuzk;:- mb kpd;Ndhl;lk; rpwpaJ MfNt L1  ,d; gpufhrk; FiwT. 

     Nrfupg;ghd; kpd;Ndhl;lk; mjpfk; vd;gjhy;  L2  ,d; gpufhrk; mjpfk;. 

khWk; jil R ,d; ngWkjpia Fiwf;Fk; NghJ mb kpd;Ndhl;lk; (IC) mjpfupf;Fk; 
(jil FiwAk; NghJ kpd;Ndhl;lk; mjpfupf;Fk;) 
 

,jdhy; L1  ,d; gpufhrk; rpwpjsT mjpfupf;Fk; MfNt L2  ,d; gpufhrk; ngupjhf 
mjpfupf;Fk;. 
,q;F jpuhd;rp];luhdJ kpd;Ndhl;l tpupayhf;fpahf njhopw;gLfpd;wJ. 
mb kpd;Ndhl;lk; rpwpjsT mjpfupf;Fk; NghJ Nrfupg;ghd;   kpd;Ndhl;lk; ghupasT 
mjpfupf;fg;gLfpd;wJ. 
 
 
jpuhd;rp];lu; rkpf;iQ tpupayhf;fpahf njhopw;gly; 

       

 
22kΩ   mOj;jg;gpupifahf njhopw;gLfpwJ. 
nfhs;sstp gad;gLj;Jtjw;fhd fhuzk;:-  
EZf;Fgd;dpapdhy; cUthf;fg;gLk; kpd;id(MlNyhl;l)mbf;F toq;FfpwJ. 
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EZf;Fg; gd;dpapdhy; cUthf;fg;gLk; xypaiy (Nfs;kpbwd; rkpf;iQ) MlNyhl;l 
kpd;irifahf  khw;wg;gLfpwJ. 
,t; MlNyhl;l kpd;irif mbapD}lhf nry;Yk;. 
mbapD}lhf nry;Yk; kpd;irif jpuhd;rp];lupD}L  tpupayhf;fg;gl;L 
xypngUf;fpapD}lhf nry;Yk;  

(xypngUf;fpapD}lhf Nrfupg;ghd; kpd;Ndhl;lk; (IC) nry;Yk;) 

Nrfupg;ghd; kpd;Ndhl;lk; (IC) mjpfsT cs;sjhy; xypngUf;fpapy; mjpfsT xyp 
gug;gg;gLk;. 
,q;F rpwpa xyp ngupa xypahf tpupayhf;fg;gLfpwJ. 
 

     
jpuhd;rp];lu; tpupayhf;fpahf njhopw;gLtjd; fhuzkhf ngag;G Rw;wpy; cUthFk; 
kpd; irif jpuhd;rp];lu; %yk; tpupayhf;fg;gl;L xypngUf;fpapd; %yk; ngupaxypahf 
xypgug;gg;Lk;. 
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Gtpapy; capu; mq;fpfs; gutpAs;s gFjpfs; midj;Jk; capu;f;Nfhsk; vdg;gLk;. 
            
 
 
 
 
 
 
 
 
 
 
 
%d;W tifg;gLk;. 

fw;Nfhsk;/jiuf;Nfhsk; :- ,jpy; Gtpapy; Nky; nkd;%b mlq;Fk;. 

ePu;f;Nfhsk;  :- rKj;jpuk;> ePu;j; Njf;fq;fs; ,jpy; mlq;Fk; ( 
𝟐

𝟑
 ) 

tspf;Nfhsk; :- G+kpiar; Rw;wp fhzg;gLk; tspf;NfhskhFk;. 
 
#oy; rkdpiy 
capu; mq;fpfs; mit thOk; #oYld; rkepiyapy; fhzg;gLjy; #oy; rkepiy 
MFk;. 
 
capu;f; Nfhsk; xd;wpd; rpf;fy; jd;ik mjpfupf;Fk; xOq;F 
 
jdpad;    Fbj;njhif      rhfpak;      #oy; njhFjp      capu;f;Nfhsk; 
 
jdpad; 
  
 capu;Nfhsk; xOq;fikg;G kl;lj;jpy; kpf vspa kl;lk; MFk;. 
 #oypy; fhzg;gLk; mq;fp xd;W jdpad; MFk;. 

Eg:-  1. eha; 
    2. khL 
    3. njd;id kuk;. 
    4. ahid 
 
Fbj;njhif 
  
 Fwpj;j ,lj;jpy; Fwpj;j fhyj;jpy; trpf;Fk; xNu ,d  mq;fpfspd; $l;lk; 

Fbj;njhif vdg;gLk;. 
Eg:-   1980 ,y; ahyfhl;by; tho;e;j ahidfspd; vz;zpf;if 
      2014Mk; Mz;L ,yq;ifapy; tho;e;j kdpju;fspd; vz;zpf;if. 
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Fbj;njhifapd; gUkd; 
Fbj;njhifapd; gUkdpy; 4 fhuzpfs; nry;thf;F nrYj;Jk;. 

• gpwg;G tPjk;       
• Fb tuT 
• ,wg;G tPjk; 
• Fb mfy;T 

 
Fbj;njhifapy; tsu;r;rp tPjj;ij ghjpf;Fk; fhuzpfs; 

1. czT 
2. ePu; 
3. Neha; 
4. ,ltrjp 
5. ,iunfstpfs; 
6. xsp 
7. fhyepiy - ,aw;if mdu;j;jk; 
8. fopTg; nghUl;fs; 

 
Fbj;njhif xd;wpd; capupfspd; vz;zpf;iff;Fk; fhyj;jpw;Fk; ,ilapyhd njhlu;G 
 ,t; tiuG ngUk;ghYk; S tbtj;jpy; (rpf;khtbtk;) fhzg;gLk;. 

                  
4 mtj;ijfisf; nfhz;lJ 
mtj;ij 1 
 jhkjkhd tsu;r;rp tPjk; 

fhuzk; :-  
• Muk;gj;jpy; mq;fpfs; #oYf;F ,irthf;fk; milahik.  
• ,dk; ngUf;Ftjw;F Kjpu;r;rpaile;j mq;fp ,y;yhik. 

mtj;ij 2 
 Jupj tsu;r;rp tPjk; 

fhuzk; :-    
•   fhyk; nry;yr; nry;y #oYf;F mq;fpfs; ,irthf;fk; mile;jik. 
•   mq;fpfs; Kjpu;r;rp mile;jik. 

mtj;ij 3 
 tsu;r;rp tPjk; FiwT 
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fhuzk; :-  
      mq;fpfSf;fpilNa Nghl;b vdNt tsq;fs; Nghjhik.   
      Vida mq;fpfshy; mopTf;Fl;gly; (,iunfstYf;F cl;gly;.) 
mtj;ij 4 
 cWjp epiy 

fhuzk; :-  
     ,t; mtj;ijapy; Fbj;njhif ,af;fr; rkepiyapy; cs;sJ. mjhtJ gpwg;G tPjk;> ,wg;G 
tPjj;jpw;F rkdhf cs;sJ. 
 
fhTjpwd; 
  
Fbj;njhif ,af;fr; rkepiyapy; cs;sNghJ cs;s mq;fpfspd; vz;zpf;if fhTjpwd; vdg;gLk;. 
 
kdpj Fbj;njhif tiuT gpd;tUkhW mikAk;. 

         
fhuzk; 

1. ,iunfstpfis fl;Lg;gLj;Jk; Mw;wy; 
2. czit cw;gj;jp nra;Ak; Mw;wy;. 
3. Neha;fspy; ,Ue;J jg;gpf;Fk; Mw;wy;. 

 
,dk; 
 ,dk; vDk; nrhy;iy Kjy; Kjypy; mwpKfk; nra;jtu; N[hd;Nw MFk;. 
 jkf;fpilNa ,dk; fye;J tskhd vr;rq;fis Njhw;Wtpf;Fk; mq;fp ,dk; vdg;gLk;.  
 ,J ngUk;ghyhd ,ay;Gfisf; xj;Jf; fhzg;gLk;. 
 
 
rhfpak;  
 Fwpj;j ,lj;jpy; thOk; xd;Wld; xd;W ,ilj;jhf;fk; GupAk; Fbj;njhiffspd; $l;lk; 

rhfpak; vdg;gLk;. 
 czT> thoplk; ghJfhg;G vd;gtw;wpw;fhf jq;fpAs;sJ. 

Eg:-  fhl;by; cs;s Ntk;G kuq;fSk; fhfq;fSk;. 
 

 
#oy; njhFjp 

  
 ahjhapDk; gpuNjrk; xd;wpy; capu;thOk; rfy mq;fpj;njhiffSk; mtw;Wld; 

,ilj;jhf;fk; GupAk; capuw;w $WfSk; xUq;Nf #oy;njhFjp vdg;gLk;.  
Eg:-  1. ghlrhiyj; Njhl;lk; 
    2. cf;fyilAk; kuf;Fw;wp 
    3. ngupa kuk; 
    4. Fsk; 
    5. flw;fiu 
    6. fhL 
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 #oy; njhFjp 02 tifg;gLk;. 
1. ,aw;if #oy;njhFjp 
2. nraw;if #oy; njhFjp 

 
 
 
 
 
 
 
 
        
 
 
 

  
,aw;if #oy;njhFjp 

  
nraw;if #oy; njhFjp 

  
• ,dg; gy;tifik mjpfk;. 

  
• guhkupg;G mtrpakpy;iy 

  
• Neha; jhf;fk; FiwT 

  
• rkepiy Ngzg;gLk; 

  Eg:-  fhL 
      rKj;jpuk; 
      flw;fiu 

  
• xU rpy ,dk; fhzg;gLk; 

  (,dg; gy;tifik FiwT) 
• guhkupg;G mtrpak; 

  
• Neha; jhf;fk; mjpfk;. 

  
• rkepiy Fok;Gk; 

   Eg:-  tPl;Lj; Njhl;lk; 
        tay; 

 
capupd kz;lyk; 
fhyepiy> #oy; Mfpatw;wpy; Vw;gLk; rpwpa khw;wq;fSld; Fwpj;j #oYf;F ,irthf;fkile;j 
mq;fpfisf; nfhz;l gy #oy; njhFjpfspd; Nru;f;if capupd kz;lyk; vdg;gLk;. 
Eg:-  mad kz;ly kiof;fhL 
    rpq;fuh[h fhL 
#oy; njhFjpapd; rkepiyiag; Ngzy; 
 #oy;njhFjpapd; epyTifapd; nghUl;lhd fhuzpfs;. 
1. capupay; fhuzpfs; 
2. capuw;w fhuzpfs; 

 
capupaw; fhuzpfs; 
,J %d;W tifg;gLk;. 

1. cw;gj;jpahf;fpfs; (jhtuq;fs;) 
2. Efupfs; (tpyq;Ffs;) 
3. gpupifahf;fpfs; (Ez;zq;fpfs;) 

 
cw;gj;jpahf;fpfs; 
 jkf;F Njitahd czit jhNk jahupf;Fk; mq;fpfs; jw;Nghrzpfs; vdg;gLk;. 
 ,it xspr;rf;jpia ,urhadr; rf;jpahf khw;Wk;. 

  
jiuapy; - gr;irj; jhtuk; 
ePupy;   - miyjhtuk;> my;fhf;fs; 
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Efupfs; 
  
 cw;gj;jpahf;fpfspy; NeubahfNth kiwKfkhfNth jq;fpapUf;Fk; mq;fpfs; Efupfs; 

vdg;gLk;. 
 Efupfs; 03 tifg;gLk; 
1. jhtu cz;zp  
2. Cd; cz;zp / tpyq;F cz;zp 
3. midj;Jk; cz;zp 

 
gpupifahf;fpfs; 

• cf;fyilAk; Nrjdg; gjhu;j;jq;fspy; thOk; mq;fpfshFk;.  
• ,t; mq;fpfs; nehjpaq;fis Rue;J Nrjdg; gjhu;j;jq;fis gpupifailar; nra;J mtw;iw 

czthf cl;nfhs;Sk; 
           Eg:-  Ez;zq;fpfs; (gq;fR> mOfy;tsup gw;wPupah)   
  
NOTE:- #oiy ghJfhj;J vjpu;fhy re;jjpf;F ,lkspf;Fk; mq;fpfs; gpupifahf;fpfshFk;. 
 

capuw;w fhuzpfs; 
capuw;w fhuzpfshf #ow;njhFjpapy;  
kz; 
ghiwfs; 
ePu; 
tsp 
fdpAg;Gf;fs; fhzg;gLk; 
,it mq;fpfSld; ,ilj;njhlu;ig nfhz;Ls;sJ 
 
#oy; njhFjpapy; gjhu;j;jq;fspdJk; rf;jpapdJk; flj;jy;. 

• #upadpy; ,Ue;J tUk; rf;jp 45% rf;jpNa g+kpia te;jilfpd;wJ. 

• GtpNkw;gug;ig te;jilAk; rf;jpapy; 0.1% Md rf;jpNa gr;irj; jhtuj;jhy; epiy 
ehl;lg;gLfpd;wJ.  

• kPjp tspkz;lyj;jhy; cwpQ;rg;gLtjdhYk; njwpg;giltjdhYk; ,of;fg;gLfpd;wJ. 
              
 
 
 
 
 
 
 
 
 
 
 
czTr; rq;fpyp 
cw;gj;jpahf;fpfs; Efupfs; Mfpatw;wpw;fpilapy; Vw;gLk; czT njhlu;Gfs; %ykhf rf;jp xU 
jpirapy; flj;jg;gLk; xOq;FKiw czTr; rq;fpyp vdg;gLk;. 
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 rf;jpahdJ xU kl;lj;jpypUe;J kw;iwa rf;jp kl;lj;jpw;F 10%  rf;jpNa flj;jg;gLk;. 

  
 kpFjp 90% Md rf;jp Rthrk; (60%)> fopTg; nghUl;fspd; (30%) Clhf ntspNaWk;. 

          
       
 
 
 
 
 
 
 
 
 
 
 
 
 ,jd; fhuzkhfNt ngUk;ghYk; Nghriz kl;lq;fs; 05 ,w;Fs; kl;Lg;gLj;jg;gLk;. 
 ,jdhy; ePz;l czTr;rq;fpypia tpl FWfpa czTr;rq;fpyp tpidj;jpwd; $baJ 
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• rf;jp khj;jpukd;wp gpupifailahj ,urhad gjhu;j;jq;fSk; czT rq;fpypapd; Clhf 
nry;Yk;. 

                              Eg:- DDT 

  ghucNyhfk;(Cu,Zn, fl;kpak; Cd> <ak; Pb>me;jpkdpSb>Mrdf;FAs>Hg) 

• gpupifailahj ,urhad gjhu;j;jq;fs; czTr;rq;fpyp topahf Nky;Nehf;fpa Nghriz 
kl;lq;fspy; nrwptilAk;. 

• ,jdhy; cau;Nghriz kl;lq;fspy; cs;s mq;fpfs; ghjpg;gilAk;. 
1. kyl;Lj; jd;ik 
2. euk;Gj; njhFjp ghjpg;gilAk;. 
3. gwitfspd; Kl;il nkd;ik milAk; 

• gjhu;j;jr; nrwpT gpd;tUk; tiugpy; fhl;lyhk; 

• gjhu;j;jr; nrwpT vg;NghJk; jiyfPohd $k;gfkhf fhzg;gLk;  
 
 
 ngUk;ghYk; cw;gj;jpahf;fpfshf gr;irj; jhtuq;fs; fhzg;gLk;. 
 vdpDk; gpupifahf;fpfSf;fhd czTr; rq;fpyp ,we;j jhtu tpyq;Ffspy; ,Ue;J 

Muk;gpf;Fk;. 
 
                      
 
 
 
 
 
 
 
 
 
 
 
,we;j jhtu tpyq;Ff; fopT           GO           fhfk; 
 
 
 
 
 
gy czTr; rq;fpypfs; xd;W Nru;e;J  
czTtiy cUthFk;. 
,jdhy; czTf;fhd Nghl;b  
Fiwtilfpd;wJ 
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#oy; $k;gfk;    

• ,J 03 tifg;gLk;. 
1. vz;zpf;iff; $k;gfk;   
2. capu;j; jpzpT $k;gfk; 
3. rf;jpf; $k;gfk; 

 
vz;zpf;if $k;gfk;.     
Nghriz kl;lq;fspy; cs;s mq;fpfspd; vz;zpf;iff;F Vw;g mikf;fg;gl;l $k;gfkhFk;. 
 
 
 
 
 
 
 
 
 
 
 
 
vz;zpf;if $k;gfk; vg;nghOJk; xOq;fhd $k;gfkhf fhzg;gLtjpy;iy. rpy re;ju;g;gq;fspy; 
vz;zpf;if $k;gfk; xOq;fw;wjhf fhzg;gLk;. 
 
 
 
 
 
 
 
 
 
 
capu;j; jpzpTf; $k;gfk;  
 czTr; rq;fpypapy; cs;s Nghriz kl;lq;fspy; capu;j;jpzpTfis itj;J (Nrjd 

gjhu;j;j jpzpT) tiuag;gLk; $k;gfk; MFk;. 
 tUlnkhd;wpw;F XuyF gug;gpy; fhzg;gLk; mq;fpfspd; jpzpT capu;j;jpzpT MFk;. 

     capu;j;jpzptpd; myF  - g𝒎−𝟐 𝒚𝒓−𝟏  

 ngUk;ghYk; Neuhdjhf fhzg;gLk; 
 rpy Ntisfspy; ( ePu;r;#oypy; ) jiyfPohdjhf fhzg;gLk; 
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rf;jpf; $k;gfk; 

• xt;nthU Nghriz kl;lj;jpYk; cs;s rf;jpia itj;J tiuag;gLk; $k;gfkhFk;. 

• tUlnkhd;wpw;F XuyF gug;gpy; fhzg;gLk; rf;jpapd; msT MFk;. 

kJ𝒎−𝟐𝒚𝒓−𝟏  

• vg;NghJk; rf;jpf; $k;gfk; Neuhdjhf ,Uf;Fk;. 
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fdpg;nghUs; tl;lk;/capu;g;Gtp ,urhad rf;fuk; 

• fdpg;nghUs; MdJ #oypypUe;J mq;fpf;Fk; mq;fpapypUe;J #oYf;Fk; tpLtpf;fg;gLk; 
njhlu;r;rpahd nraw;ghL fdpg;nghUs; tl;lk; vdg;gLk;.  

1. fhgd; tl;lk; 
2. iejurd; tl;lk; 
3. nghRgu]; tl;lk; 
4. fe;jf tl;lk; 
5. fy;rpa tl;lk; 
6. ePu; tl;lk; 

 
iejurd; tl;lk; 
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tpyq;FfspYk; jhtuq;fspYk; iejurdhdJ Gujj;jpYk; epAf;fpspf;fkpyq;fspYk; fhzg;gLfpd;wJ. 

• Gujj;jpd; mbg;gil myF mkpNdh mkpyk; MFk;. epAf;fpspf;fkpyq;fshf DNA, RNA 
fhzg;gLk;. 

• iejurd; MdJ tspkz;lyj;jpy; thA epiyapy; mjpfstpy;(78%) fhzg;gLfpd;wJ. 

• vdpDk; thA epiyapy; ve;jnthU mq;fpAk; Neubahf iejurid gad;gLj;jhJ. 

• vdNt tspkz;lyk; N2 MdJ gy;NtW nrad;Kiwapd; Clhf ntt;NtW Nru;itfshf 
khw;wg;gLfpd;wJ. 

,aw;if Kiw 
A. capupay; Kiw 

1. RahjPdkhf kz;zpy; thOk; gw;wPupahf;fshy; tspkz;ly N2 MdJ  NH4
+  Mf 

khw;wg;gLfpd;wJ. 
 mrw;Nwhgf;lu; (Azotobacter)  
mtiu ,d jhtu Ntu; Kbr;Rf;fspy; fhzg;gLk; xd;wpatho; gf;wPupahf;fshy;  tspkz;ly 
N2 MdJ NH4

+ Mf khw;wg;gLk; 

 iwNrhgpak; ,d gw;wPupahf;fs; Rhizobium 

      B. tspkz;ly epiyg;gLj;jy;  
 
,bkpd;dypd; NghJ gpwg;gpf;fg;gLk; cau; rf;jpapd; tpisthf tspkz;ly N2 ck; O2 ck; 

jhf;fKw;W kioePUld; fiue;J NO3
- Mf (iej;jpNuw;W mad;) kz;iz te;jilfpd;wJ. 

 
nraw;if Kiw 
njhopw;rhiyfspy; gris cw;gj;jpapy;  NO3

- Mf khw;wg;gLfpd;wJ 

• gpd;du; jhtuq;fshy; iejurd; mad;fs; mfj;JwpQ;rg;gLk;  
• jhtuq;fis tpyq;Ffs; czthf cl;nfhs;Sk; NghJ jhtuj;jpypUe;J iejurd; tpyq;fpd; 

clypy; nry;Yk;. (Guj czthf) 
• jhtu> tpyq;Ffs; ,wf;Fk;NghJ iejurd;  kPz;Lk; kz;iz te;jilAk;. 
• ,we;jjhtu tpyq;Ff; fopTfs; mNkhdpahthf;Fk; gw;wPupahthy; NH4

+  mf khw;wg;gLfpd;wJ. 

• Nrjd N Nru;itfs; ( Gujk;> epAf;fpspf;fkpyk;) NH4
+  Mf khw;wg;gLjy; mNkhdpahthf;fk; 

vdg;gLk;. 
 
 ,jw;F mNkhdpahthf;Fk; gw;wPupahf;fs; gad;gLk; 

• NH4
+ mad; NO2

- madhf khw;wg;gly; iej;jpiuw;whf;fk; vdg;gLk;. 

iew;NwhNrhNkhd]; Nitrosomonas 

  

  NO3
- madhf khw;wg;gly; iej;jpNuw;whf;fk; vdg;gLk; 

      iew;Nwhgf;wu; Nitrobacter 

• kz;zpy; fhzg;gLk; NO3
- tspkz;ly N2 Mf khw;wg;gly; iejurd; ,wf;fk; vdg;gLk;  

,jw;F iejurd; ,wf;Fk; gw;wPupah fhuzkhFk;. 
#NlhNkhd]; Pseudomonas 

jpNah grpy]; Thiobacillus 
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fhgd; tl;lk; 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• tspkz;ly CO2 MdJ xspj;njhFg;gpd; %yk; jhtuq;fis nrd;wilAk;.  

• jhtuq;fis czthf cl;nfhs;Stjd; %yk; tpyq;Ffis nrd;wilAk;.  

• jhtu tpyq;Ffs; ,wg;gjd; %yk; kz;iz nrd;wilAk;. 
 

• jhtuq;fSk; tpyq;FfSk; Rthrpg;gjd; %yKk; ,we;j jhtu tpyq;Ff; fopTfis 
gpupifailar; nra;Ak; gpupifahf;fpfs; Rthrpg;gjd; %yKk; kPz;Lk; tspkz;lyj;ij CO2 
nrd;wilAk;. 

• ,we;j jhtu tpyq;Ff; fopTfs; kz;zpy; GijAz;L ePz;lfhykhf ntg;g mKf;f 
khw;wq;fSf;F c;gl;L capu;r;Rtlhf khw;wg;gLjy; capu;r;Rtlhf;fk; vdg;gLk;. 

• ,we;j jhtu> tpyq;Ff; fopTfspy; ,Ue;J gf;wPupahtpd; njhopw;ghl;bdhy; CH4 cUthFjy; 
nkNjdhf;fk; vdg;gLk;. 

• capu;r;Rtl;L vupnghUl;fSk;> nkNjDk; jfdj;jpw;Fl;gLtjhy; mjpfsthd CO2 

tspkz;lyj;ij nrd;wilAk;. 

• Note :-  NkYk; tspkz;ly CO2 MdJ kioePUld; fiue;J kz;izAk; ePu;epiyiaAk; 
  te;jilAk;. 

 
#oy; khriljy; 

• ,aw;if #oYf;F ghjpg;ig Vw;gLj;Jk; fopTg;gjhu;j;jq;fs;> rf;jp msTf;fjpfkhf #oYld; 
NrUjy; #oy; khriljy; vdg;gLk;. 

  

• 03 tifg;gLk; 
1. kz; khriljy; 
2. ePu; khriljy; 
3. tsp khriljy; 
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#oiy nrd;wilAk; fopTg; gjhu;j;jq;fs; 
1. tptrha ,urhad gjhu;j;jq;fs; 
2. njhopw;rhiy fopTg; nghUl;fs; 
3. ghu cNyhfq;fs; 
4. Jzpf;iff; fopTfs; 
5. tPl;Lf; fopTfs; 
6. ,yj;jpudpay; fopTfs; 
7. mZf;fopTfs; 

 
tptrha ,urhad gjhu;j;jq;fspd; gad;ghL 
  
❖ tptrha Jiwapy; gad;gLk; nraw;ifahd ,urhad gjhu;j;jq;fs; tptrha ,urhad 

gjhu;j;jq;fs; vdg;gLk; 
Eg:-   
 1. ,urhad grisfs; 
  2. gPilehrpdpfs; 
  3. fis nfhy;ypfs; 
  4. fpUkpehrpdpfs; 
  
❖ 𝑳𝑫𝟓𝟎–  50% Md gPilfs; moptiltjw;Fupa ,urhad gjhu;j;jj;jpd; msT 𝑳𝑫𝟓𝟎 MFk;. 

 
jil nra;ag;gl;l ,urhad gjhu;j;jq;fs; 

1. fpisNghnrl; - Glyphosate 

2. Gnuhg;gdpy; - Propanil 

3. fhgiuy; - Carboryl 

4. FNshNuhigupNgh]; - Chloropyrifos 

5. fhNghgpAud; - Corbofuron 
 
njhopw;rhiy fopTg; gjhu;j;jk; 
  
❖ njhopw;rhiyapy; cw;gj;jp nrad;Kiwapd; NghJ cUthFk; kPz;Lk; gad;gLj;j Kbahky; 

mfw;wg;gLk; gjhu;j;jq;fs; njhopw;rhiy fopTg;gjhu;j;jq;fs; vdg;gLk;. 
   Eg:-  IjNuhfhgd; Nru;itfs; 
 
IjNuhf;fhgd; Nru;itfs; #oYf;F tpLtpf;fg;gLk; Kiwfs; 

•  nkNjd; :- rJg;G epyq;fspy; ,we;j jhtu> tpyq;Ff; fopTfspy; gw;wPupahf;fs; 
njhopw;gLtjhy; nkNjd; cw;gj;jpahFk;. 

• ngw;Nwhy;> Bry;> kz;nzz;nza;> Nghd;wtw;iw gad;gLj;Jk; NghJ 
•  fpwP]; Nghd;wtw;iw cuha;T ePf;fpahf gad;gLj;Jk; NghJ. 

 
gr;ir tPl;L tpisT 
❖ #upadpy; ,Ue;J g+kpf;F flj;jg;gLk; ntg;gf;fjpu;fs; (nrq;fPo;fjpu;-IR) g+kpia 

te;jilfpd;wJ.  
❖ tspg;gilapy; gl;L njwpg;gilfpd;wJ.  
❖ GtpNahl;by; gl;L njwpg;gilfpd;wJ.  
❖ Gtpapy; cwpQ;rg;gLfpd;wJ.  
❖ njwpg;gilAk; rpy fjpu;fis gr;irtPl;L thAf;fs; kPz;Lk; Gtpia Nehf;fp mDg;Gfpd;wd. 
❖ gr;irtPl;L tpisT vd;gJ gfiyj; njhlu;e;J tUk; Fspu;r;rpahd ,uT Ntisapy; 

G+kpahdJ kpifahf Fspu;r;rpailtjpypUe;J ghJfhf;fpd;wJ. vdNt ,J mtrpakhd 
xd;whFk;.  

❖ vdpDk; ,e;epiyik mjpfupf;Fk; NghJ Gtp ntg;gkilAk;. 
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gr;ir tPl;L thAf;fs; 
1. fhgdPnuhl;irl;L -  CO2 

2. nkNjd; - CH4 

3. ePuhtp – H2O 

4. FNshNuhGNshNuh fhgd; - CCl2 F2 

5. XNrhd; - O3 
 

gr;ir tPl;bd; tpistpd; jhf;fq;fs; 
1. Gtp ntg;gkilAk; 
2. gdpkiy cUFk; 
3. fly;kl;lk; caUk; 
4. jho;gpuNjrk; flypy; %o;Fk; 
5. gUtfhy khw;wk; Vw;gLk; 
6. capu;g;gy;tifik moptilAk;. 

 
gr;irtPL vd;gJ Fspu;ehLfspy; jFe;j ntg;gepiyia jhtuq;fSf;F ngw;Wf; nfhLg;gjw;F 
fz;zhbahy; Mf;fg;gl;l miwapDs; jhtuk; tsu;f;fg;gLk;.  
,jdhy; nrq;fPo; fjpu;fs; njwpg;giltjdhy; jhtuj;jpw;F Njitahd ntg;gk; mopf;fg;gLfpd;wJ. 
 
gr;irtPl;L thAf;fs; #oYf;F tpLtpf;fg;gLk; Kiwikfs; 

1. Rtl;L vupnghUl;fspd; kpifahd jfdk; - CO2  
2. Fg;ig $oq;fs;> rJg;G epyq;fspy; gf;wPupah njhopw;ghl;bdhy; nkNjd;thA 
3. Fspu;rhjdngl;b> tspg;gjdhkhf;fp> eWkz%l;b Mfpa cgfuz ghtizapypUe;J (CFC) 

FNshNuhGNshNuh fhgd; ntsptUk;. 
Note :-  gr;irtPl;L tpisT thAf;fSf;F vjpuhf nfhNahl;;Nlh tiuNtL nraw;gLfpd;wJ. 
 
ghu cNyhfq;fs;  
❖ rhu;gstpy; cau; mlu;j;jpiaAk; cau; %yf;$w;Wj; jpzpitAk; nfhz;l cNyhfq;fs; ghu 

cNyhfk; vdg;gLk;. 

   1. ,urk; - Hg 

2. Mrzpf;F - As 

3. FNuhkpak; - Cr 

4. fl;kpak; - Cd 

5. <ak; - Pb 

6. nrg;G - Cu 

7. kq;fdPR – Mn 

8. ehfk; - Zn 
 
ghu cNyhfq;fs; #oYf;F tpLtpf;fg;gLk; Kiwfs; 
  

1. njhopw;rhiy fopTfspd; %yk;  
2. tptrha ,urhad gjhu;j;jq;fspy; ,Ue;J. (AsMrzpf;F)  

3. <a%l;lg;gl;l ngw;Nwhypd; jfdk; Pb  

4. epyf;fupapd; jfdk; - Hg (,urk;)  

5. ntg;gkhzpfs; ciltjd; %yk; - Hg  
6. ,yj;jpudpay; fopTfs; %yk;. 
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ghu cNyhfq;fs; #oypy; Nru;tjdhy; Vw;gLk; jPikfs; 
1. rpWePuf gpur;rpid 
2. euk;Gf; FiwghL 
3. FUl;Lj; jd;ik 
4. Nrhu;T 
5. fisg;G 

 
Jzpf;if fopTfs; 
❖ ,J 02 tifg;gLk; 

jpz;k Jzpf;if fopTfs; 
Eg :-    fhgd; Jzpf;if 
          ghu cNyhfq;fs; 
          rhk;gy; 
          J}R 
          fd;dhu; (m];ng];NuhR)     
 
jputj; Jzpf;iffs;        
 Eg :-  ePu;j;Jzpf;if 
     jputNrjd Jzpf;iffs; 
     ,ur Jzpf;if 
 
fe;jftPnuhl;irl;L (SO2) 

❖ mkpykiof;F fhuzkhFk;. 
❖ Rthr Neha;fis Vw;gLj;Jk;.  

          
SO2 #oYf;F tpLtpf;fg;gLk; Kiwfs; 

1. fe;jfk; nfhz;l epyf;fupia vupg;gjdhy;. 
2. ty;fizRg;gLj;jg;gl;l ,wg;gu; cw;gj;jpfs; 
3. vupkiy ntbg;G 
4. ngw;Nwhypa vupnghUs; ghtiz.  

 
iejurd; xl;irl;Lf;fs; 
❖ NO – iej;jpupf; xl;irl;L 

❖ NO2 – iejurdPu; xl;irl;L 
  
mkpykiof;F fhuzk;  
Rthr Neha;fis Vw;gLj;Jk; 
  
iejurd; xl;irl;Lf;fs; #oYf;F tpLtpf;fg;gLk; Kiwfs; 

1. kpd;dypd; NghJ cUthFk; cau; rf;jpia gad;gLj;jp tspkz;lyj;jpYs;s iejurDk;> 
xl;rprDk; jhf;fk; Gupe;J iejurd; xl;irl;Lf;fs; #oYf;F tpLtpf;fg;gLk;.  

2. thfd vQ;rpd;fspd; jfdj;jpd; NghJ iejurd; xl;irl;Lf;fs; cUthf;fg;gLk; 
N2  +  O2                              2NO 

2NO + O2                            2NO2 
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mkpykio 
❖ rhjhuzkhf kioahy; CO2  fiutjhy; kioePu; mkpyj;jd;ik milfpd;wJ. 

❖ rhjhuzkhf kioePupd; pH – 5.6  MFk;.  

❖ fe;jtPnuhl;irl;L kioePUld; fiutjhy; ry;g+upf;fkpyk; cUthFk;. 
❖ ,jdhy; kioePupy; pH – 5.6 ,Yk; ghu;f;f FiwT milAk; kioePupd; mkpyj;jd;ik 

mjpfupf;Fk; ,JNt mkpykio MFk;. 
❖ iejurdPnuhl;irl;Lk; mkpykiof;F fhuzkhFk;. 

 
 
 
 
 
 
 
❖ mkpykioapd; tpisTfs; 
1. fhLfs; moptilAk;. 
2. ePu;tho; mq;fpfs; moptilAk;. 
3. kz; mkpyj;jd;ik miltjhy; fdpAg;G mfj;JwpQ;ry; ghjpg;gilAk;. 
4. Rz;zhk;G ghiwfs; fiuAk;. 
5. fl;llq;fs;> rpiyfs;> cNyhfg; ghyq;fs;> Guhjd rpd;dq;fs; mupg;gilAk;. 
6. ghu cNyhfq;fs; fiue;J ePu; epiyia milAk;. 
7. ew;Nghrizahf;fk; Vw;gLk;. 

 
 
 
tPl;Lf;fopT nghUl;fs; 
  
 
 
 
 
❖ rikaypd;NghJ mfw;wg;gLk; czTg; nghUl;fs;> gOjile;j czTfs;. 
❖ md;whlk; gad;gLj;Jk; nghypj;jPd;> gpyh];bf; fopTfs;.  
❖ gioa Milfs; 
❖ fz;zhbfs; 
❖ kdpj fopTg; nghUl;fs; 

 
,yj;jpudpay; fopTfs; 
epue;jukhf kPz;Lk; gad;gLj;j Kbahj> kPz;Lk; tpw;gid nra;a Kbahj> kPs;Row;rp nra;a 
Kbahj> tpw;gidf;F jilnra;ag;gl;l> gad;gLj;jg;glhj ,yj;jpudpay; cgfuzq;fs; 
,yj;jpudpay; fopTfs; vdg;gLk;. 
 

 

Eg :-   

1. kpd;fy mLg;G> njhiyf;fhl;rp ngl;b>fzpdp-<ak; (Pb) 

2. ntg;gkhdp> GNshnuhspu;T tpsf;Ffs; - ,urk; (Hg)   

3. kpd;fyk;> ifalf;f njhiyNgrp – fl;kpak; (Cd) 

4. ,yj;jpudpay; cgfuzq;fs; - ngupypak; (Ba) 

5.  xspfhYk; ,Uthap(LED) - Mrzpf;F (As) 

6.  fzpdp ciw> kpd;tlf;fhtypfs; - nghypitiyFNshiul;L (PVC) 
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mZf;fopTfs; 
 
  
❖ mZ ciyfs;> mZ MAj njhopw;rhiyfs;>  

vd;gtw;wpypUe;J ntspNaw;wg;gLk; fjpu;tPr;Rf; nfhz;l 
er;Rj;jd;ikahd gjhu;j;jq;fs; mZf;fopTfs; vdg;gLk;. 

Eg :-  ANudpak;> GSl;Nlhdpak; 

❖ mZf;fopTfis mfw;Wtjw;F nfhq;fpwPl;L my;yJ  
cNyhfj;jpdhy; Mf;fg;gl;l jbg;ghd ciwfspy; ,l;L%b  
Mo;flypNyh / jiuapy; Mokhd gFjpapNyh Gijf;fg;gLk;. 

 
tPl;L ,urhad gjhu;j;jq;fspd; gad;ghL 
❖ czTr; Nru;khdq;fs; 
❖ Jg;Guthf;fpfs;  
❖ G+r;R tiffs; 
❖ moF rhjdg; nghUl;fs; 

 
czTr; Nru;khdq;fs; 

• epw%l;bfs;> kz%l;bfs;> RitA+l;bfs;> ew;ghJfhg;G gjhu;j;jq;fs; vd;gdthFk;. 
Nehf;fk; 

1. Rit> kzk;> Njhw;wk; vd;gtw;iw Nkk;gLj;j. 
2. Nghriz ngWkhdj;ij $l;l  
3. ePz;lfhyk; Ngzpg;ghJfhf;f 

 
E  ,yf;fk; (E number) 

❖ gupNrhjid %yk; ghJfhg;ghdJ vd epr;rapf;fg;gl;l gad;gLj;Jtjw;F mDkjpf;fg;gl;l 
czTr; Nru;khdq;fis Fwpg;gplg;gad;gLk; ,yf;fk; E ,yf;fk; vdg;gLk;. 

Eg:-   

1. epw%l;bfs;   :- FDSC ePyk; ,y -1 

               FDSC rptg;G ,y - 40 
2. RitA+l;bfs; :- FSf;NfhR 

           nkhNdh Nrhbak; FSl;lhNkw;W (MSG) 
2. ew;ghJfhg;G gjhu;j;jk; :- m];Nfhgpf;fkpyk; 

                 Nrhbak; iej;jpNuw;W 
2. nghq;fr; nra;Ak; gjhu;j;jk; :- mg;gr;Nrhlh (NaHCO3) 

3. ntspw;Wk; gjhu;j;jk;    :- fe;jftPnuhl;irl;L (SO2) 
 
czTr; Nru;khdq;fshy; Vw;gLk; Neha;fs; 
❖ %r;R tpl rpukk; 
❖ rpWePuf Neha; 
❖ xt;thik 
❖ rkpghl;Lj; njhFjpAld; njhlu;Gila Neha;fs; 
❖ Gw;W Neha;fs; 
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mOf;ffw;wpfs; 
❖ rtu;f;fhuk; vd;gJ jhtu vz;iz/ tpyq;F vz;izAld; KOH/ NaOH  I Nru;gjd; %yk; 

jahupf;fg;gLk;. 
❖ td;ePupy; rtu;f;fhuk; Eiuf;fhJ.(fy;rpak; kf;dPrpak; mad;fs; fhzg;gLk; ePu;) 
❖ nraw;if Jg;guthf;fpfs; td;ePupy; mjpfsT Eiuf;Fk;. (my;ify; ngd;rPd; ry;gNdw;W) 

rtu;f;fhuk; MdJ ePUld; Nru;e;jgpd; capupay; Kiwapy; gpupe;J mope;J tpLk;. Mdhy; 
Jg;guthf;fpfs; ,k;Kiwapy; gpupe;jopahJ 
❖ cjhuzk; :-  rtu;f;fhuk; 

           rk;Ngh 
           rtu;f;fhuj;J}s; 
 
 
 
 
 
 kUe;Jfs; 
❖ ,aw;ifahd kUe;J tiffs; :- Ntk;G> cg;G> kQ;rs;> ePu; 
❖ kUe;Jfis gad;gLj;Jk; NghJ msT> fhyk;> gad;gLj;Jk; tpjk; vd;gtw;iw fUj;jpw; 

nfhs;s Ntz;Lk;.  
❖ itj;jpa MNyhridapd;wp kUe;Jfis njhlu;r;rpahf ghtpg;gij jtpu;f;f Ntz;Lk;. 

 kUe;Jfs; :-  
   1. kf;dPrpak; fhgNdw;W  

2. mYkpdpak; Ijnuhl;irl;L (Al (OH)3) 
3. fspk;G 
4. kf;dPrpak; Ijnuhl;irl;L fiury; (Mg (OH)2) 

  

❖ mOfnyjpupfs; :-  
   1. maBd; 

2. kUj;Jt kJrhuk; 
3. Nghupf;fkpyk; 

  
❖ njhw;W ePf;fp  :-  

  1. gPNdhy; 
2. FNshupd; 

\ 
Note :-  kyry$lj;jpw;F mbf;fb njhw;WePf;fp ,Ltjhy; kyj;ij gpupj;jopar; nra;Ak; 
Ez;zq;fpfs; mope;J tpLk;. 
Note :- mOfy; vjpupfis capUs;s clw;fyq;fspy; gpuNahfpf;fyhk; Mdhy; njhw;W ePf;fpfis 
gpuNahfpf;f KbahJ. 
 
moF rhjdg;nghUl;fs; 
❖ ,aw;if ,ofg; nghUl;fs;   

   1. re;jdk; 
2. fw;whis 
3. Ntk;G 
4. kQ;rs; 

 
❖ nraw;if moFg; nghUl;fs;  
1. Face wash 

2. Powder – G+ry;kh 
3. jiykapu; rhak; 
4. Ju;kzePf;fpfs; 
5. cjl;Lr; rhaq;fs; 
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gpur;rpidfs;  

1. xt;thik 
2. %r;Rf;f];lk; 
3. Njhy;Gw;W Neha; 
4. mtyl;rz epiy 
5. jiytyp 

 
Note :- Njhw;fspg;Gf;fis gad;gLj;Jk; NghJ nkydpd; epwg;nghUl;fis fl;Lg;gLj;Jk; mjdhy; 
fopA+jhf;fjpu;fspdhy; ghjpg;G Vw;gl;L Njhy;Gw;W Neha; Vw;gl tha;g;G cz;L. 

epwg;g+r;rpfs; 

❖ Nkw;gug;ig ghJfhg;gjw;F ftu;r;rpfukhd Njhw;wj;ij toq;Ftjw;F. 
❖ 03 tifahd $Wfs; cz;L 
1. epwg;nghUl;fs; 
2. fl;b / ,izg;gp 
3. fhtp 

  
❖ epwg;nghUl;fs;  
1. ePu; - vky;rd; 
2. jpdu; (nkypjhf;fp) – vdhky; 

 

Rtl;L vupnghUSk; jfdKk; 

❖ njhopw;rhiyfs;> Nkhl;lhu; thfdq;fs;> mdy;kpd;tY epiyak;> vd;gtw;wpy; Rtl;L 
vupnghUs; jfdk; eilngWk;. 

❖ ,jd;NghJ fhgNdhnuhl;irl;L (CO), fhgdPnuhl;irl;L (CO2)d;gd ntspaplg;gLk;. NkYk; SO2 
Nghd;w thAf;fSk; ntspg;gLk;. 

 

epiyahd Nrjd khrhf;fpfs;  

Persistent Organic Pollutants - POPs 

❖ gy;NtW topfspy; #oYf;F tpLtpf;fg;gLk; rthy;kpf;f Nrjd ,urhad gjhu;j;jk; 
epiyNgwhd Nrjdkhrhf;fpfs;vdg;gLk;. 

cjhuzk; - DDT 

lrpd; fopTfs; 
❖ Gtpf;F kpf mr;RWj;jyhf mikAk; 12 epiyNgwhd Nrjd fopTfSk; lrpd; fopTfs; 

vdg;gLk;. 
Eg :-    

1. DDT (Esk;gpw;F mbg;gJ) 
 2. my;upd; 
 3. lNahf;rpd; 
 

epiyNgwhd khrhf;fpfspdhy; Vw;gLk; ghjpg;Gf;fs; 

1. gpwg;gpd; NghJ Vw;gLk; tpfhuk;. 
2. ke;j Gj;jp 
3. Gw;WNeha; 
4. Neha; vjpu;g;G jd;ik FiwT 
5. ,dg;ngUf;f njhFjp nraw;ghL FiwtilAk;. 
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XNrhd; gil eyptiljy; 
XNrhd; - O3 

• Gtp Nkw;gug;gpypUe;J 25km cauj;jpy; nky;ypa XNrhd;gil cz;L.  

• ,J er;Rf;fjpu;fs; cau;rf;jpAila fopA+jhf;fjpu;fis Gtpia te;jilahJ jLf;Fk;.  

• O2 %yf;$Wfs; fopA+jhf;fjpu;fis cwpQ;rp xl;rprd; mZthf khWfpd;wJ. 

O2                                    2O (Njhd;wy; epiy mZ) 

,j;Njhd;wy; epiy xl;rprd; mZthdJ cau; jhf;Fjpwd; cilaJ.  
,J xl;rprd; %yf;$Wld; ,ize;J XNrhdhf khw;wkilAk;. 

              O2  + O                                O3 

• XNrhd; kPz;Lk; xl;rprd; thAthf khWtjdhy; rkepiy cz;lhFk;.  
       3O2                               2O3 

 
• XNrhd; gilia rpijtila; nra;Ak; thAf;fs;  
• CFC – FNshNuhGNshNuhf; fhgd; (CCl2 F2) 

•  iej;jpupf; xl;irl;L – NO    

CFC- #upa rf;jpia cwpQ;rp Cl mZf;fisf; nfhLf;Fk;. ,f;FNshupd; XNrhDld; jhf;Fk;. 

• ,Nj Nghy; NO XNrhd;giliaj; jhf;Fk;. 

    NO + O3                               NO2 + O2 

• ,jdhy; XNrhd;gilapy; Jthuk; cz;lhFk;. 
 
 
 
XNrhd;gil rpijtiltjdhy; Vw;gLk; ghjf tpisTfs; 

• fz;; ghjpg;gilAk; 
• Njhy; Gw;W Neha; Vw;gLk; 
• epug;gPld rf;jp FiwtilAk; 
• tpfhuk; Vw;gLk;.   

 
xsp ,urhadj; J}kk; Photo chemical smog 

• Gif> %Lgdp Mfpad Nru;e;J cUthFk; kQ;rs;epwk; rhu;e;jglyk; xsp ,urhad J}kk; 
MFk;. 

fhuzkhd thAf;fs; 
1. iejurd; xl;irl;Lf;fs; 
2. IjNuhf;fhgd; Nru;itfs; 
3. PAN- Peroxy Acetyl Nitrate  

4. PBN- Peroxy Benzyl Nitrate 
 
ghjpg;Gf;fs; 

1. fz; vupT Vw;gLk;. 
2. ghu;g;gjw;F jlq;fyhf ,Uf;Fk;. 
3. jhtu tsu;r;rp ghjpf;fg;gLk;. 
4. ,wg;gu;> Jzp Nghd;wtw;wpd; juk; Fiwf;fg;gLk;. 
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capu;r; nrwptiltjy; 

• czTr; rq;fpypapy; xU Nghriz kl;lj;jpypUe;J mLj;j Nghriz kl;lj;jpw;F nry;Yk; 
NghJ er;Rj;jd;ik nfhz;l ,urhad khRf;fs; nrwptiljy; capu;r; nrwptiljy; 
vdg;gLk;. 

  

• capupr; nrwptilAk; gjhu;j;jq;fs;. 
1. DDT 
2. ghu cNyhfq;fs; 

  

• ghjpg;Gf;fs; 
1. ePz;lfhyk; moptilahJ fhzg;gLk;. 

• nfhOg;Gf;fis fiuf;Fk;. 

• gjhu;j;jr; nrwpT gpd;tUk; tiugpy; fhl;lyhk; 

• gjhu;j;jr; nrwpT vg;NghJk; jiyfPohd $k;gfkhf fhzg;gLk;  

 

ew;Nghrizahf;fk; 

• fhuzkhd mad;fs; :-  
       NO3

-  iej;jpNuw;W 

       PO4
3-  nghRg;Ngw;W  

• ePu;epiyfspy; ,t; mad;fs; mjpfupf;Fk;. 

• ,jdhy; ePu;tho; miyjhtuq;fs; (my;fhf;fs;)  
mguptpjkhf tsu;r;rpailjy; ,jdhy; ePu;epiy  
%lg;gLk;. 

• ,jdhy; #upa xspahdJ ePupd; cl;gug;gpw;F nry;yhJ. 

• MfNt ePu;tho; jhtuq;fs; ,wf;Fk;. 

• ,jdhy; gf;wPupahf;fs; O2 I gad;gLj;jp mtw;;iw mOfyilar; nra;Ak; ,jdhy; 

ePu;epiyapy; O2  jl;Lg;ghL Vw;gLk;. 

• ,jdhy; capu; ,urhad xl;rprd; Njit (BOD) mjpfupf;Fk;. 

             Bio chemical oxygen Demand 

Note :-  BOD ngWkhdk; mjpfKs;s ePu;epiy khrile;j ePu;epiy MFk;. 
 

• ,jdhy; Vida ePu;tho; mq;fpfs; ,wf;Fk; ,we;j mq;fpfis fhw;wpd;wpa tho; gw;wPupahf;fs; 
mOfyilar; nra;tjhy; Ju;ehw;wk; tPRk;  

• ,jd; NghJ gpd;tUk; thAf;fs; ntspNaWk;.  
1. Ijurd; ry;igl;L (H2S)  mOfpa Kl;il. 

2. mNkhdpah (NH3) 

3. nkNjd; (CH4) 
ghjpg;Gfs; 

1. ePu; khriljy; 
2. ,aw;if moF nfly;. 
3. capu;g; gy;tifik Fiwtiljy; 

 
fjpu; tPry; kl;lk; cau;tiljy; 

• fjpu; njhopw;ghl;L Kyfk; kw;Wk; XNrhd; gil rpijtiljy; %yk; G+kpapy; fjpu;tPry; 
mjpfupf;fpd;wJ 

✓ mZf;fU kpd;rf;jp epiyak; 
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#oy; khriltjdhy; Vw;gLk; ghjpg;Gf;fs; 

• thoplk; mw;Wg;Nghjy; 

• ghiytdkhjy; 

• jhtuq;fspd; tpisr;ry; Fiwtiljy; 

• ,aw;if moF ghjpg;giljy; 

• Neha;fs; guTjy; 

• capu; gy;tifik ,og;G Vw;gly; 

• Mf;fpukpg;G ,dq;fs; Njhd;Wjy; 

• nghUshjhu ghjpg;G Vw;gLjy; 
 

Mf;fpukpg;G ,dq;fs;  
ehAz;zp jhtuk; 
,uhl;rj njhl;lhw; RUq;fp 
jpuTl; kPd; 
ghj;jPdpak; 
Fsthio 
 
mq;fpfspd; tho;f;iff; Nfhyj;jpy; Vw;gLk; khw;wq;fspy; nry;thf;F nrYj;Jk; fhuzpfs; 

• ifj;njhopy; kakhf;fy; 

• efu kakhf;fy; 

• tzpfka tptrhak; 

• jpl;lkpl;l ePu;ghrz njhFjpfis mikj;jy;. 

• mjpfsT rf;jpiaAk; gjhu;j;jq;fisAk; gad;gLj;jy;. 
tho;f;if Nfhyj;jpy; Vw;gLk; khw;wk; fhuzkhf Vw;gLk; gpur;rpidfs; 

• Neha;;fs; gutyiljy;  
1. njhw;W Neha; 
2. rpWePuf Neha; 
3. ePupopT 
4. Gw;WNeha; 
5. ,jaNeha; 
6. Rthr Neha; 

rpWePuf Neha; 
❖ rpWePufk; jdJ nraw;ghl;il ,of;Fk; epiy rpWePuf nraypog;G MFk;. 
❖ 02 tifg;gLk; 
1. FWq;fhy rpWePuf nraypog;G 
2. ePz;lfhy rpWePuf nraypog;G  

 
fhuzq;fs; 

1. ePupopT Neha; 
2. cau; FUjpaKf;fk; 
3. rpWePu;j; njhw;W 
4. rpWePu;igapy; fw;fs; cUthFjy;. 
5. rpy er;Rg; nghUl;fs;. 

mwpFwpfs; 
1. ,utpy; mbf;fb rpWePu; fopj;jy; 
2. rpWePu; msT Fiwjy; 
3. ,Lg;G gFjpia mz;ba gpuNjrj;jpy; typ 
4. fhy;fs; tPq;Fjy;. 
5. ntspwy; 
6. if fhy;fspy; Gs;spfs; Njhd;Wjy; 
7. rpWePUld; Gujk; ntspNawy; 
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ePz;lfhy rpWePuf nraypog;Gf;F fhuzk; 
1. raNdhgw;wPupahf;fspd; er;Rfs; 
2. tptrha ,urhad gjhu;j;jq;fs; 
3. ghu cNyhfq;fs; 
4. mjpf ePupog;G 
5. mjpfsthd kUe;Jg; ghtiz> kJg;ghtiz 

jtpu;f;Fk; topfs; 
1. tptrha ,urhad gjhu;j;jq;fspy; ghtizia jtpu;j;jy;. 
2. ePupopT> cau;FUjp mKf;fk; vd;gtw;iw fl;Lg;ghl;Lld; itj;jpUj;jy;. 
3. mbf;fb Vw;gLk; rpWePu;j; njhw;iw jtpu;j;Jf; nfhs;sy;. 
4. mjpfsT ePu; mUe;j Ntz;Lk;. 
5. kUe;Jfs;> kJghzj;ij mjpfsT cl;nfhs;siy jtpu;j;jy; Ntz;Lk;. 

Ngz;jF mgptpUj;jpAk; #oy; Kfhikj;JtKk;. 
 Ngz;jF mgptpUj;jp  

• #oypd; rkepiyiag; Ngzp vjpu;fhy re;jjp gad;gLj;jf;$ba tifapy; #oy; tsq;fis 
mwpTg+u;tkhf gad;gLj;jy;. 

#oy; Kfhikj;Jtk; 

• #oYf;F ghjpg;ig Vw;gLj;jhjthW ,aw;if tsq;fis gad;gLj;j jpl;lkply; #oy; 
Kfhikj;JtkhFk;. 

  
gy; gapu;r;nra;if  
capupay; gPil fl;Lg;ghL :- gPilfis mopg;gjw;F gapupw;Fk; #oYf;Fk; ghjpg;gpy;yhj mq;fpfis 
gad;gLj;jy;. 
Nrjd grisfspd; gad;ghL 
kPs;tdkhf;fy; 
Rtl;L vupnghUs; ghtidia Fiwj;jy; 
fopT Kfhikj;Jtk; 
ghuk;gupa mwpitAk; njhopy; El;gj;ijAk; gad;gLj;Jjy;. 

• tptrhak; 

• ePu;ghrd njhopy;El;gk; 

• ghuk;gupa czTKiw 

• RNjr itj;jpak; 
fhgd; mbr;RtL 

• egu; xUtupdhy; my;yJ cw;gj;jp xd;wpdhy; Fwpj;j fhyg; gFjpapy; Fwpj;j nraw;ghl;bd; 
NghJ ntspaplg;gLk; nkhj;j fhgdPnuhl;irl;bd; msT fhgd; mbr;RtL vdg;gLk;. 

ePu; mbr;RtL 

• egnuhUtu; nghUs; kw;Wk; Nrit cw;gj;jpapd; NghJ Efug;gLk; ed;dPupd; msT ePu; 
mbr;RtL vdg;gLk;. 

cztpd; iky; ngWkhdk; 

• czthdJ xU ,lj;jpypUe;J Efug;gLk; ,lk;tiu nfhz;L nry;yg;gLk; J}uk; mt; 
cztpd; iky; ngWkhdk; MFk;. 

• myF – Mile / Kg 

          MileKg-1 

• iky; ngWkhdk; FiwAk; NghJ 
➢ epiyahdJ 

#oy; NeakhdJ 
fopT Kfhikj;Jtk; 

• 4R mbg;gilapy; Kfhikj;Jtk; nra;ag;gLk;. 

1. Reuse – kPsg; gad;gLj;jy;. 

2. Reduce -  gad;gLj;jiy Fiwj;jy;  

3. Replace -  gpujpaPL nra;jy; 

4. Recycle -  kPsRow;rpf;F cl;gLj;Jjy;. 
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 rf;jp Kfhikj;Jtk; 
rf;jp neUf;fb 

• nghUshjhu uPjpapy; Kf;fpaj;Jtk; tha;e;j rf;jp tsj;jpd; tpiy mjpfupj;jy; rf;jp 
neUf;fb vdg;gLk;. 

Eg:-  fdpa vz;nza; neUf;fb 
    kpd;rf;jp neUf;fb 

• rf;jp neUf;fbf;fhd fhuzq;fs; 
1. rdj;njhif mjpfupg;G 
2. ngUkstpyhd njhopw;rhiyfspd; mjpfupg;G 
3. mjpfstpyhd rf;jpg; gad;ghL 
4. GJg;gpf;f$ba rf;jp tsq;fisg; gw;wp fUj;jpy; nfhs;shik. 
5. Aj;j eltbf;if 
6. murpay; gpur;rpid 

 

• rf;jp neUf;fbia jtpu;g;gjw;fhd topKiwfs; 
1. ehshe;j Efu;T fz;fhzpg;G 
2. rf;jp Efu;T Nkw;ghu;it 
3. tpidj;jpwdhd rf;jpg; gad;ghL 
4. GJg;gpf;f$ba khw;wPl;L rf;jp tsq;fisg; gad;gLj;Jjy;. 

Note :-   GJg;gpf;f$ba rf;jptsk; kPz;Lk; kPz;Lk; gad;gLj;j Fiwahj rf;jp tsk; 
  1. #upa rf;jp 

2. fhw;Wr;rf;jp  
3. flyiy rf;jp 

GJg;gpf;f Kbahj rf;jp tsk; kPz;Lk; kPz;Lk; gad;gLj;j KbtilAk; rf;jp tsk; 
Eg:-  epyf;fup> fzpa vz;nza; 

 
kpf tpiutpy; KbtilAk; Mgj;jpy; ,Uf;Fk; rf;jp tsk; Rtl;L vupnghUs; 
 

Note :-  nkhd;wpay; tiuNthL -  XNrhd;gilf;F jPq;F tpistpf;Fk; thAit  fl;Lg;gLj;jy;. 

fpNahl;Nlh rkthak; – gr;ir tPl;LthAf;F vjpuhf cUthf;fg;gLfpd;wJ 
 
fl;bl epu;khz njhopy;El;gj;jpy; ,aw;if rf;jpapd; gad;ghL 

• tPL fl;Lk; NghJ ,aw;if fhw;Nwhl;lk; Vw;gLk; tifapy; mikf;f Ntz;Lk;. 

• Neubahf gfy; #upaxsp tPl;bDs; tpOtij jLf;f Ntz;Lk;. 
    ,jdhy; tspgjdhf;fp> kpd;tprpwp> Nghd;wtw;iw gad;gLj;Jtij jtpu;j;J  kpd;id 
rpf;fdg;gLj;jyhk;. 

• ,aw;if kioia Nrfupf;Fk; mikg;ig Vw;gLj;jpf; nfhs;sy;. 
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kpd; ,urhadf;fyk; 
flj;jpnahd;wpD}lhf epfOk; ,yj;jpud; gha;r;ry; kpd;Ndhl;lk;  MFk;. 
,urhad jhf;fj;jpd; NghJ ,Wjp rf;jpkl;lj;jpYs;s ,yj;jpud;fs; gq;Fgw;Wfpd;wd. 
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kpd;idf; flj;jhj jputq;fs; my;yJ fiury;fs; “kpd;gfhg;nghUs;” MFk;. 

 c+k;:- J}aePu; 
      kz;nzz;nza; 
      rPdpf;fiury; 
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Neu; kpd;tha; 
kpd;fyj;jpd; Neu; KidTld; njhLf;fg;gLk; kpd;tha;   Neu;kpd;tha; vdg;gLk;. 
kiw kpd;tha; 
kpd; fyj;jpd; kiw Kbtplj;Jld; njhLf;fg;gLk; kpd;tha; kiw   kpd;tha; vdg;gLk;. 
 
 
 
 
vspa kpd;fyk;/Nthy;lh fyk;  
            
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
fy;tNdhkhdp jpUk;giy fhl;baikf;fhd fhuzk; 
ehfj;jfl;bypUe;J ,of;fg;gLk; ,yj;jpud;fs; Gwr;Rw;wpD}lhf  nrg;Gj;jfl;il Nehf;fp ghAk;;;;. 
MfNt kpd;Ndhl;lkhdJ  nrg;Gj;jfl;bypUe;J fy;tNdhkhdpapD}L ehfj;jfl;il Nehf;fp  ghAk;. 
,jdhy; fy;tNdhkhdp jpUk;giy fhl;Lk;. 
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xU cyu; kpd; fyj;jpypUe;J kpd;Ndhl;lkhdJ Neu;Kidapy; ,Ue;J kiwKidia Nehf;fp ghAk;. 
               
 
 
 
 
 
 
 
 
 
 
 
nrg;Gj;jl;bypUe;J kpd;Ndhl;lkhdJ ehfj;jfl;il Nehf;fp gha;tjhy; 
Cu  nrg;Gj;jfL →   Neu;Kbtplk; 

Zn  ehfj;jfL  →  kiwKbtplk; 
 
nrg;Gj;jfl;bypUe;J thAf;Fkpop ntsptUtjw;fhd fhuzk; 
ehfj;jfl;bypUe;J Gwr;Rw;wpD}lhf ,yj;jpud;fs; nrg;Gj;jfl;by; nrwptilAk; ,jdhy; 
fiurypYs;s H+ mad;fs; nrg;Gj;jfl;il Nehf;fp ftug;gl;L ,yj;jpud;fis Vw;W Ijurd; 
thAthf khWk;. 
           2H+

(aq)   +    2e                           H2(g) 

• ,J ,yj;jpuid Vw;Fk; jhf;fk;. MfNt jho;j;jy; jhf;fkhFk;.  
• jho;j;jy; jhf;fk; eilngWk; kpd;tha; “fNjhl;” vdg;gLk;. 

 
Note:- ,f;fyj;ij Kjd;Kjypy; mikj;jtu; Nthy;l;lh Mthu;. 

,jd; Nthy;w;wsT 1 V  MFk;. 
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kpd;gFg;G 
kpd;gFg;G vd;gJ kpd;id gad;gLj;jp kpd;gFnghUis $Wfshf gpupj;jy; MFk;. 
 
cUfpa Nrhbak; FNshiul;il fhgd; kpd;tha;fisf; nfhz;L kpd;gFj;jy; 

• kpd;fyj;jpd; Neu; KidAld; ,izf;fg;gl;l kpd;tha;  Neu;kpd;tha; MFk;. 
• kpd;fyj;jpd; kiw KidAld; ,izf;fg;gl;l kpd;tha;  kiwkpd;tha; MFk;. 
• Neu; kpd;thia Nehf;fp kiw mad;fs; ftug;gLk;. 

• ,q;F cUfpa Nrhbak; FNshiul;L kpd;gF nghUshf  gad;gLj;jg;gLtjhy; Na+,Cl- 
mad;fs; fhzg;gLk;. 

             NaCl(l)       →     Na+
(l)      +    Cl-

(l) 
 

       
• Neu;kpd;thia Nehf;fp kiw mad;fs; ftug;gLk;. 
• ,q;F fhzg;gLk; kiw mad;fs; Cl- mad;fs; MFk;. 

   
,q;F Neu; kpd;thapy; 

    2Cl -
(aq) -   2e      →      Cl2(g) 

• ,j;jhf;fk; ,yj;jpuid ,of;Fk; jhf;fkhFk;. vdNt xl;rpNaw;wy; jhf;fkhFk;. 
• xl;rpNaw;wy; jhf;fk; eilngWtjhy; Neu;kpd; tha; mNdhl;L MFk;. 
• kiw kpd;thia Nehf;fp Neu; mad;fs; ftug;gLk;. 
• ,q;F fhzg;gLk; Neu; mad;  Na+ mad;fs; MFk;.   
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• ,q;F kiw kpd;thapy;  

           Na+
(l)         +      e    →     Na(l) 

• ,j;jhf;fk; ,yj;jpuid Vw;Fk; jhf;fkhFk;.  vdNt jho;j;jy; jhf;fkhFk;. 
• ,jd; fhuzkhf (jho;j;jy; jhf;fk;) kiwkpd;tha; fNjhl; MFk;. 

 
Nrhbak; FNshiul;L ePu;f;fiuriy kpd;gFj;jy;     
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nrg;Gry;Ngw;W ePu;f;fiuriy kpd;gFj;jy; 
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mkpyk; Jkpf;fg;gl;l ePiu kpd;gFj;jy; 
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kpd;Kyhkply; 
,Uk;G fuz;bapd; kPJ nrk;G Kyhkply; 

• kpd; Kyhkply; vd;gJ kpd;idg; gad;gLj;jp xU cNyhf Nkw;gug;gpd; kPJ ,d;DnkhU 
cNyhfj;ij gbatpLjy; MFk;. 
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ifj;njhopy; Kiwapy; Nrhbak; cNyhfj;ij gpupj;njLj;jy; 

• Nrhbak; jhf;Fjpwd; $ba cNyhfk; 
• jhf;f tupirj; njhlupy; NkNy cs;s cNyhfk; 
• ,jdhy; Nrhbak; gpupj;njLg;gpw;fhf cUf;fp kpd;gFj;jy; Kiw gad;gLj;jg;gLk;. 
• ,jw;F “lTd;]; fyk;” gad;gLj;jg;gLk;. 
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fNjhl;lhf fhgd; gad;gLj;jhikf;fhd fhuzk; 
,Uk;ig tpl fhgd; Fiwthf kpd;id flj;Jk; vd;gjhYk; cUis tbt fhgd; fNjhl;il 
mikg;gjw;F mjpf nryT Vw;gLtjhYk; gad;gLj;jg;gLtjpy;iy. 
gpupj;njLf;fg;gLk; Nrhbak; mlu;j;jp Fiwe;j cNyhfk; ,jdhy; cUfpa NaCl ,y; kpjf;Fk;. 
 
Nrhbaj;jpd; gad;ghLfs; 
kQ;rs; epw xspia ngw;Wf; nfhs;tjw;F Nrhba Mtp tpsf;fpy; gad;gLk;. 
fUr;rf;jp cw;gj;jp nra;Ak; mZ ciyfspy; F&l;bahf   jput Nrhbak; gad;gLk;.  
fhuzk; nfhjpepiy mjpfk; kw;Wk; Fspu;j;JtJ ,yF 
 

 
 
cNyhf mupg;G 
cNyhf Nkw;gug;ghdJ epwkhw;wk; Vw;gl;L fuLKulhd   Nkw;gug;ghFjy; cNyhfk; mupg;giljy; 
MFk;. 
cNyhfk; mupg;gilAk; NghJ mt;TNyhfk; ,yj;jpuid   ,oe;J xl;rpNaw;wk; milAk;. 
,Uk;G mupg;giljy; JUg;gpbj;jy; vdg;gLk;. 
 
,Uk;G JUg;gpbj;jy; /Rusting of iron 

• ,Uk;ghdJ tspapy; cs;s xl;rprDlDk;> ePUlDk; jhf;fkile;J fgpy epwkhd xl;irl;il 
Njhw;Wtpj;jy; ,Uk;G JUg;gpbj;jy; MFk;. 

 
 
,Uk;G JUg;gpbj;jYf;F mtrpakhd fhuzpfs; 

• Xl;rprd;. 

• ePh; 
,Uk;G JUg;gpbg;gij J}z;Lk; fhuzpfs; 

• cg;G (Nrhbak; FNshiul;L). 

• mkpyk;. 
,Uk;G JUg;gpbg;gij epNuhjpf;Fk; fhuzpfs; / jLf;Fk;. 

• fhuk;. 
 
,Uk;G JUg;gpbg;gjw;F tsp mtrpak; vd fhl;ly;. 
Nehf;fk; :- ,Uk;G JUg;gpbg;gjw;F tsp mtrpakh? vd mwpjy;. 

• mikg;ig xOq;F nra;J rpy ehl;fspd; gpd; mtjhdpf;Fk; NghJ 
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mtjhdk; :- A apy; Mzpfs; JUg;gpbf;ftpy;iy ehl;fs; nry;Yk;NghJk; JUg;gpbf;ftpy;iy. 
fhuzk; :-  
ePiu R+lhf;Fk; NghJ ePhpy; fiue;Js;s tsp mfw;wg;gLfpwJ NkYk; ePh; Fsph;tilAk; NghJ tsp 
ePUld; fiutJ vz;izg;gilapd; %yk; jLf;fg;gLfpd;wJ.  
vdNt JUg;gpbg;gjw;F Njitahd tsp ,y;yhjjd; fhuzkhf Mzp JUg;gpbf;ftpy;iy. 
 
B apy; Mzpfs; JUg;gpbj;jJ> ehl;fs; nry;y nry;y JUtpd; msT khwtpy;iy. 
fhuzk; :- Muk;gj;jpy; JUg;gpbg;gjw;F Fsph; ePhpy; fiue;Js;s tsp gad;gLj;jg;gl;lJ NkYk; 
JUg;gpbf;fhikf;fhd fhuzk; vz;iz gilapd; %yk; NkYk; tsp ePupy; fiutJ jLf;fg;gl;lik 
MFk;. 
 
C apy; Muk;gj;jpy; JUg;gpbj;J fhzg;gl;lJ ehl;fs; nry;y nry;y JUtpd; msT  mjpfhpj;jJ. 
fhuzk; :- Fsph; ePh; vd;gjhy; JUg;gpbg;gjw;F fiue;Js;s tsp gad;gLj;jg;gl;lJ. NkYk; 
JUg;gpbg;gjw;F fhuzk; tspahdJ njhlh;e;J ePUld; fiutjdhy; MFk;. 
KbT :- ,Uk;G JUg;gpbg;gjw;F tsp mtrpakhFk;. 
 
,Uk;G JUg;gpbg;gjw;F ePuhtp (ePh;) mtrpak; vd fhl;Ljy;. 
Nehf;fk; :- ,Uk;G JUg;gpbg;gjw;F ePuhtp mtrpakh? vd fhl;ly;. 
 
 
mtjhdk; :-  

•  cl;Gwkhf cs;s Mzpfspd; Kidfs; JUg;gpbf;ftpy;iy. 
•  ntspg;Gwkhf cs;s Mzpfspd; Kidfs; JUg;gpbj;Jf;   

fhzg;gl;lJ. 

• nkOFg;gilahy; %lg;gl;ljd; fhuzk; :- tspAld; Nrh;e;J  
ePuhtp cl;nry;tij jLg;gjw;F.(tsp ,Wf;fkhf NgZtjw;F) 

• fy;rpak; FNshiul;L ,lg;gl;ikf;fhd fhuzk; :- ghpNrhjid  
FohapDs; cs;s ePuhtpia mfj;JwpQ;Rtjw;F. 

• Mzpfspd; Kidfs; khwp khwp itf;fg;gl;ljd; fhuzk; 
Kidfis xg;gpl;L ghh;g;gjw;fhf. 
JUg;gpbg;gjw;F Mzpfspd; Kidfs; nry;thf;F nrYj;jtpy;iy vd;gij epUgpg;gjw;F. 
KbT :- JUg;gpbg;gjw;F tspapy; cs;s ePuhtp mtrpak;. 
 
JUg;gpbg;gjw;F tspapy; cs;s xl;rprd; mtrpak; vd fhl;Ljy; 
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JUg;gpbj;jypy; mkpyk; nry;thf;F nrYj;Jfpd;wJ   vd;gij mwpjy; 
rpwpJ ehl;fspd; gpd; mtjhdpf;Fk; NghJ 
mkpyj;jpDs; ,lg;gl;l Mzp mjpfsT JUg;gpbj;Jf;   fhzg;gLk;. 
KbT:- JUg;gpbj;jiy mkpyk; J}z;Lk;/mjpfupf;Fk; 

                   
JUg;gpbj;jypy; cg;G nry;thf;F nrYj;Jk; vd;gij  mwpjy; 
rpwpJ ehl;fspd; gpd; mtjhdpf;Fk; NghJ 
cg;gpDs; ,lg;gl;l Mzp mjpfsT JUg;gpbj;J fhzg;gl;lJ. 
KbT 
JUg;gpbj;jiy cg;G mjpfupf;Fk;/J}z;Lk; 
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JUg;gpbj;jypy; fhuq;fspd; nry;thf;if fz;lwpjy; 
rpy ehl;fspd; gpd; mtjhdpf;Fk; NghJ 
NaOH ,Ds; ,lg;gl;l Mzp ePupy; ,lg;gl;l Mzpia  tpl Fiwe;jsT JUg;gpbj;J fhzg;gLk;. 
KbT 
JUg;gpbj;jiy fhuk; epNuhjpf;Fk;. 

 
 
,Uk;gpd; Nkw;gug;;gpYs;s ePu;j;Jsp xd;iw cUngUf;fp mtjhdpf;Fk; NghJ 
ePu;j;Jspapd; Nkw;gug;gpy; xl;rprd; mjpfsT fiuAk; 
,g;gFjp xl;rprd; nrwpT $ba gFjpahFk;. 
ePu;j;Jspapd; cl;gFjp xl;rprd; nrwpT Fiwe;j gFjpahFk;. 
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,Uk;G JUg;gpbj;jiy jLf;Fk; topfs; 

• ,Uk;Gld; ePu; xl;rprd; njhLifailtij jLg;gjd; %yk;    ,Uk;ig ghJfhf;fyhk;. 
✓ vz;nza; fpwP]; g+Rjy; 
✓ gpshj;jpf;F ciwaply; 
✓ vdhky; g+Rjy; (Oil Paint) 
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✓ fy;tidRg;gLj;jy; 

,Uk;gpd; kPJ ehfg;g+r;R g+Rjy; 
c+k;:- fy;tidRg;gLj;jpa Mzp,thsp,$iuj;jfL 
ehfg;g+r;rpy; fPwy; Vw;gl;lhYk; ,Uk;G JUg;gpbf;fhJ. 
 

 
fyg;GNyhfkhf khw;Wjy; 
➢ cUf;F ,Uk;G + fhgd; 

➢ fiwapy; cUf;F ,Uk;G + fhgd; + epf;fy; + FNuhkpak; 
 
ngh];Nghupf;fkpyj;jpy; mkpo;j;jp vLj;jy; (H3PO4) 

✓ thfdq;fspd; mbr;rl;lk; 
,jd; NghJ ,Uk;gpd; kPJ ,Uk;G-ngh];Ngw;Wg;gil Njhw;Wtpf;fg;gLtjhy; ,Uk;G JUg;gpbf;fhky; 
ghJfhf;fg;gLfpd;wJ. 
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IjNuhf;fhgd;;fSk; mtw;wpd; ngWkjpfSk; 
IjNuhf;fhgd; Nru;itfs; 
fhgidAk; IjuruidAk; nfhz;l Nru;itfs; IjNuhf;fhgd; Nru;itfshFk;. 
c+k; - nkNjd; - CH4 
IjNuhf;fhgd; Nru;itfs; 3 tifg;gLk; 
1. mw;Nfd;fs; 
2. mw;fPd;fs; 
3. mw;ifd;fs; 
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kPz;L tUk; myF 
gy; gFjpaj;jpYs;s mbg;gil fl;likg;G myF kPz;L  tUk; myF vdg;gLk;. 
 
gy;gFjpaj;jpw;fhd cjhuzk; 
1. nghypj;jPd; 
2. nlg;Nyhd; 
3. nghypitdy; FNshiul;L (PVC) 
 

 
nghypj;jPdpd; ,ay;Gfs; 
❑ kpd; fhtyp 
❑ ePiuAk; tspiaAk; cl;nry;y tplhJ 
❑ ,NyrhdJ 
❑ ,Oitia jhf;Fg;gpbf;Fk; 
❑ ePz;lfhyk; ghtpf;Fk; 

nghypj;jPdpd; gad;ghL 
✓ nghypj;jPd; ciw jahupg;G 
✓ tpisahl;Lg; nghUs; cw;gj;jp 
✓ gpshj;jpf;F cw;gj;jp 
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nghypFNshNuh vjPdpd; ,ay;G 

• kpd;fhtyp 
• ,NyrhdJ 
• ePu;, tspia cl;nry;ytplhJ 
• ntg;gj;ij jhq;Fk; 

nghypFNshNuh vjPdpd; gad;ghL 
❑ ePu;f;Foha;fspd; cw;gj;jp 

 
 
nlg;Nyhdpd; ,ay;Gfs; 

• ntg;gj;ij jhq;Fk; ,ay;GilaJ 
• kpd;fhtyp 

nlg;Nyhdpd; gad;ghLfs; 
• mbgpbf;fhj (xl;Lk; jd;ik mw;w) ghj;jpuq;fspd; cw;gj;jp 
• gdpr;rWf;F rg;ghj;J cw;gj;jp 
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gy;gFjpaq;fis tifg;gLj;jy; 

Njhw;Wthia mbg;gilahff; nfhz;L gy;gFjpaq;fs; 2 tifg;gLk;. 
• 1. ,aw;if gy;gFjpak; 
• 2. nraw;if gy;gFjpak; 

,aw;ifg;gy;gFjpak; 
• ,wg;gu;          INrhgpupd;           
• Gujk;           mkpNdhmkpyk;       
• khg;nghUs;       FSf;NfhR          
• nrYNyhR        FSf;NfhR 
• epa+f;fpspf;fkpyk;   epAf;fpspNahiul;L 

 
nraw;ifg;gy;gFjpak; 

• nghypj;jPd; 
• nghypitdy; FNshiul;L(PVC) 
• nlg;Nyhd; 
• ieNyhd; 
• nghyp];iluPd; 
• nlupypd; 

 
 
fl;likg;gpd; mbg;gilapy; gy;gFjpaq;fis tifg;gLj;jy; 
,jdbg;gilapy; gy;gFjpaq;fs; 3 tifg;gLk; 
1. Neu;Nfhl;Lg;gy;gFjpak; 
2. gf;fr; rq;fpyp nfhz;l fpisj;j gy;gFjpak; 
3. FWf;fpizg;G nfhz;l gy;gFjpak; 
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ty;fidRg;gLj;jy; 
• ,wg;gUld; ehd;F tPjk; fe;jfk; Nru;j;J ntg;gg;gLj;jy; ty;fidRg;gLj;jy; MFk;. 

ty;fidRg;gLj;jiy mwpKfg;gLj;jpatu; “rhu;s;];Fl;bau;” 

 
ty;fidRg;gLj;jg;gl;l ,wg;gupd; ,ay;Gfs; 

• Nja;khdk; FiwT 
• kPs;jd;ik mjpfk; 
• ntg;gj;ij jhq;Fk; jd;ik mjpfk; 

 ty;fidRg;gLj;jg;gl;l ,wg;gupd; gad;ghL 
lau;, ba+g; cw;gj;jp 
gy;gFjpakhf;fk; 
gy;gFjpaq;fis cUthf;Fjy; gy;gFjpakhf;fk; MFk;. 
gy;gFjpakhf;fypd; Kf;fpaj;Jtk; 
1. Njitf;Nfw;g ,ay;Gfis khw;wpf;nfhs;syhk;. 
2. gad;gLj;jiy ,yFthf;Fk; 
3. ntt;NtW tbtKila nghUl;fis cw;gj;jp nra;tjw;F. 
4. Njitahd epwq;fis Nru;j;Jf; nfhs;syhk; 
 
gy;gFjpakhf;fypd; jPikfs; 
1. cf;fyilahJ vdNt #oypy; Njf;fkilAk;. 
2. ,jid vupg;gjhy; #oYf;F er;Rj;jd;ikahd thAf;fs;   ntsptUk;. 
Vw;gLk; #oy; ghjpg;ig Fiwg;gjw;fhd jPu;Tfs; 

• capupay; mopTf;Fs;shFk;/ xspapay; mopTf;Fs;shFk;/ ePupay; mopTf;Fs;shFk; 
gy;gFjpaq;fis cw;gj;jp nra;jy;. 

• kPo;Row;rpf;Fl;gLj;jy;. 
 
nkOfpy; fhgDk; IjurDk; cz;lh vd mwpjy; 
 
 
 
 
 
 
 
 

 



P a g e  | 67 

 

SCIENCE WORLD BATTICALOA ZOOM ONLINE CLASS FOR O/L STUDENTS 2023 0771805232 

 
ePiu ,dq;fhzy;. 

• ePiu ,dq;fhz;gjw;fhf ePuw;w nrg;Gry;Ngw;W/cyu; nrg;Gry;Ngw;W gad;gLk;. 

• ePuw;w nrg;G ry;Ngw;W nts;is epwkhFk;. 

• ePuw;w nrg;G ry;Ngw;Wld; ePh; NrUk;NghJ ePy epwk; MFk;. 

• ,q;F cUthFk; ePuhtpia xLf;Ftjw;fhf ePh; / gdpf;fl;b gad;gLk;. 
 
fhgdPnuhl;irl;L thAit ,dk; fhzy;. 

• fhgdPu; xl;irl;L thAit ,dk; fhz;gjw;F njspe;j Rz;zhk;G ePh; gad;gLk;. 

• njspe;j Rz;zhk;G ePh; epwkw;w jputkhFk;. 

• fhgdPu; xl;irl;L thAit  njspe;j Rz;zhk;G ePhpDs; nrYj;Jk; NghJ ghy;epwkhf khWk;. 
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kpd;fhe;jk; 
xU flj;jpapNdhL kpd;Ndhl;lk; ghAk; NghJ mf;flj;jpapid #o fhe;jg;Gyk; J}z;lg;gLk;. ,J 
kpd;fhe;j tpisT vdg;gLk;. 
,jid `d;]; fpwp];bad; vrl; Hans Christine Oersted vDk; tpQ;Qhdp fz;Lgpbj;jhu;. 
 
 
 
 
 
 
 
 
 
 
rl;lf;fhe;jj;jpy; fhe;jg;Gyf;NfhLfshdJ tlKidtpy;  ,Ue;J njd; Kidia Nehf;fpr; nry;Yk;. 

                               
 
fhe;jg;Gyk; vd;gJ gUkidAk; jpiriaAk; nfhz;l xU fhtpf;fzpak; MFk;. 
Mdhy; fhe;jjpw;F cs;Ns fhe;jg;Gy NfhLfs; nry;yhJ. 
Mdhy; njd;KidtpypUe;J tlKid Nehf;fp nry;tij Nghd;W Njhd;Wk;. 

                 
Neupa flj;jp xd;wpd; topNa kpd;Ndhl;lk; ghAk; NghJ cUthFk; fhe;j Gyj;jpd; jpiria 
mwpjy;  
jpiria mwptjw;F ,uz;L tpjpfs; gad;gLk;. 

1. kf;];nty;ypd; jf;if jpUF tpjp  
2. mk;gpaupd; tyf;if tpjp  
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kf;];nty;ypd; jf;if jpUF tpjp  
xl;lk; ghAk; jpirapy; xU jf;if jpUfpd; Kid nry;Yk; NghJ jf;if jpUfpy; jiy RoYk; 
jpirapy; fhe;jg;Gyk; ,Uf;Fk;. 
 
 
 
 
 
 
 

               
mk;gpaupd; tyf;if tpjp 
Xl;lk; ghAk; jpirapy; ngU tpuiy itj;J flj;jpia tyf;ifia tyf;ifapdhy; gpbf;Fk; NghJ 
Vida tpuy;fs; jpUk;gpAs;s jpir fhe;j Gyj;jpd; jpiriaf; Fwpf;Fk;. 
 
 
 
 
 
 
 
 
 
 
flj;jpnahd;wpy; ntspNa my;yJ Nky;Nehf;fp kpd;Ndhl;lk; ghAk; NghJ 
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flj;jp xd;wpd; Clhf fPo; Nehf;fp my;yJ cs;Nehf;fp kpd;Ndhl;lk; ghAk; NghJ 

 
 
 
fk;gpr;RUspy; kpd;Ndhl;lk; nry;Yk; NghJ fhe;jg;Gyj;jpd; jpiria mwpjy; 
 
,q;F tyf;ifapd; ngUtpuyhJ fhe;jg;Gyf; NfhLfspd; jpiriaAk; Vida tpuy;fspd; 
tisTfspd; jpir kpd;Ndhl;lj;jpd; jpiriaAk; Fwpf;Fk;. 
 
 
 
 
 
 
 
 
 
 
 
 
kpd;idf;fhTk; fk;gpr;RUspy; Njhd;Wk; fhe;jg;Gyj;jpd; typik jq;fpAs;s fhuzpfs; 
kpd;Ndhl;l msT-  $bdhy; $Lk; 
fk;gpr;RUs; vz;zpf;if -$bdhy; $Lk; 
nky;ypUk;G mfzpapy; fhe;j CLGftpLk; jd;ik  
  
Fwpg;G :- tspia tpl cNyhfq;fSf;F CLGftpLk; jd;ik mjpfk;. 
                   
 
 
 
 
 
 
 
 
 
 
fhe;jg;Gyj;jpy; kpd;idf;fhTk; flj;jp kPJ njhopw;gLk; tpiria mwpjy; 
fhe;jg; Gyj;jpy; kpd;Ndhl;;;;lj;ij fhTk; flj;jpapy; tpir jq;fpAs;s fhuzpfs; 
kpd;Ndhl;lj;jpd; gUkd; 
flj;jpapd; ePsk;  
fhe;j Gyj;jpd; typik 
 
flj;jpapy; njhopw;gLk; tpirapd; jpiria mwptjw;fhf my;yJ flj;jp ,aq;Fk; jpiria 
mwptjw;fhf gpnskpq;fpd; ,lf;if tpjp gad;gLk;. 
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gpnskpq;fpd; ,lf;if tpjp 
,lJ ifapy; Kjy; %d;W tpuy;fisAk; xd;Wf;nfhd;W nrq;Fj;jhf gpbf;Fk; NghJ Rl;L 
tpuyhdJ fhe;jg;Gyj;jpd; jpirAk; eLtpuyhdJ kpd;Ndhl;lj;jpd; jpirAk; Fwpf;Fk; NghJ 
ngUtpuyhdJ flj;jp ,aq;Fk; jpiria fhl;Lk;. 
           
 
 
 
 
 
 
 
 
 
 
         
 
 
 
 
 
 
 
 
 
 
 
          
  
 
 
 
NeNuhl;l kpd;Nkhl;lu; 
,U epiyahd fhe;jq;fSf;F eLNt mr;Rg;gw;wp Rof; $ba fk;gpr;RUs; cz;L. 
fk;gpr; RUshdJ mirAk; gpsT tisaq;fSld; njhlu;Ggl;lJ. 
gpsT tisaq;fis njhl;Lf; nfhz;L fhgd; Jilg;gq;fs; 2 cs;sJ. 
,f; fhgd; Jilg;gq;fs; kpd;KjYld; ,izf;fg;gl;bUf;Fk;.,J mirahJ. 
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kpd;Ndhl;lk; toq;Fk; NghJ AB flj;jpapy; Nky; Nehf;fpa tpirAk; CD flj;jpapy; fPo; Nehf;fpa 
tpirAk; njhopw;gLk;. 
,jd; fhuzkhf fk;gpr;RUshdJ Row;rpailAk;. 
xt;nthU miur;Row;rpapd; NghJ gpsT tisaq;fspd; %yk; kpd;Ndhl;lj;jpd; jpir 
khw;wpaikf;fgLk;. 
rf;jp khw;wk; 
kpd;rf;jp → nghwpKiwr;rf;jp (,af;f rf;jp) 
 
fhe;jg;Gyj;jpy; mirAk; flj;jp xd;wpy; Jz;lg;gLk; kpd;Ndhl;lj;jpd; jpiria mwpjy;. 
J}z;ba kpd;Ndhl;lj;jpd; jpiria fz;Lgpbg;gjw;fhf gpnskpq;fpd; tyf;if tpjp gad;gLk;. 
             
 
 
 
 
 
 
 
 
 
 
gpnskpq;fpd; tyf;if tpjp 
tyJ ifapd; Kjy; 3 tpuy;fisAk; xd;Wf;nfhd;W nrq;Fj;jhf gpbf;Fk; NghJ Rl;L tpuyhdJ 
fhe;j Gyj;jpd; jpiriaAk; ngUtpuyhdJ flj;jp ,aq;Fk; jpirAk; Fwpf;Fk; NghJ eLtpuyhdJ 
J}z;ba kpd;Ndhl;lj;jpd; jpiriaf; Fwpf;Fk;. 
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kpd;fhe;jj; J}z;ly; 
1831 ,y; fhe;jj;ij gad;gLj;jp kpd;id cUthf;f KbAk; ikf;fy; guNl fz;lwpe;jhu;. 
 
nyd;rpd; tpjp 
J}z;ly; kpd;Ndhl;lj;jpd; jpir mjid Vw;gLj;Jk; fhe;jg;gha khw;wj;ij vjpu;f;Fk; jpirapy; 
mike;jpUf;Fk;. 
 
fk;gpr;RUis Nehf;fp rl;lf;fhe;jj;jpd; tlKidit mirf;Fk; NghJ NghJ fy;tNdhkhdp 
,lg;gf;fk; jpUk;gpaJ. 
tlKidia fk;gpr; RUspy; ,Ue;J tpyj;jp nfhz;L nry;Yk; NghJ fy;tNdhkhdp tyg;gf;fk; 
jpUk;gpaJ  
                   
 
 
 
 
 
 
 
 
 
 
 
J}z;ba kpd;dpaf;ftpirapd; gUkd; jq;fpAs;s fhuzpfs; 

• fk;gpr;RUspd; vz;zpf;if. 
• fhe;jj;jpd;/fhe;jg;Gyj;jpd; typik. 
• fhe;jk; mirAk; Ntfk;.  
➢ fk;gpr;RUspd; vz;zpf;if mjpfupf;Fk; NghJ J}z;ba kpd;Ndhl;lj;jpd; msT mjpfupf;Fk;. 
➢ fhe;jj;jpd; typik mjpfupf;Fk; NghJ J}z;ba kpd;Ndhl;lj;jpd; msT mjpfupf;Fk;. 
➢ mirAk; fhe;jj;jpd; Ntfk; mjpfupf;Fk; NghJ J}z;ba   kpd;Ndhl;lj;jpd; msT 

mjpfupf;Fk;. 
 
guNlapd; tpjp 

• J}z;ly; kpd;dpaf;f tpirahdJ fhe;jg;ghaj;jpw;F  Neu;tpfpj rkd;. 
• fk;gpr;RUis Nehf;fp xU rl;lf;fhe;jj;jpd; tlKidit mirf;Fk; NghJ NghJ 

fy;tNdhkhdp ,lg;gf;fk; Fwpj;j msT jpUk;gpaJ. 
• fk;gpr;RUis Nehf;fp 2 rl;lf;fhe;jj;jpd; tlKidfis mirf;Fk; NghJ NghJ 

fy;tNdhkhdp ,lg;gf;fk; mjpfsT jpUk;gpaJ. 
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kpd;fhe;jj; J}z;lypd; gad;fs; 

• ildNkh 
• kpd;gpwg;ghf;fp  

 
irf;fps; ildNkh 
 

• irf;fps; ildNkh epiyahd fk;gpr;RUspd; kj;jpapy; RoYk; cUis tbthd fhe;jj;ij 
nfhz;lJ 

• fhe;jkhdJ RoYk; NghJ fk;gpr;RUspy; kpd;Ndhl;lk; J}z;lg;gLk; 
• ,q;F J}z;lg;gLk; kpd;Ndhl;lj;jpd; jpir fhe;jk; RoYk; NghJ fhe;jj;jpd; Kidfs; 

mbf;fb khw;wkiltjhy; khWk; 
• vdNt mk;kpd;Ndhl;lk; MlNyhl;l kpd;dhFk; 
• ,q;F eilngWk; rf;jp khw;wk; 

      nghwpKiwr;rf;jp                 kpd;rf;jp   
        (,af;frf;jp) 
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
mirAk; RUs; fhe;j EZf;Fgz;zp 

• xypia toq;Fk; NghJ tpjhdkhdJ mjpu;tiltjd; fhuzkhf tpjhdj;Jld; ,ize;j 
fk;gpr;RUSk; mirAk;. 

• ,q;F fk;gpr;RUshdJ epiyahd fhe;jj;ijr; #o fhzg;gLk;. 
• fk;gp RUs; mirtjhy; kpd;Ndhl;lk; J}z;lg;gLk;. 
• ,q;F J}z;lg;gLk; kpd;Ndhl;lk; MlNyhl;l kpd; MFk;. 
• fhuzk;- fk;gpr; RUs; ,U jpirfspYk; mjpu;tiltjhy; kpd;Ndhl;j;jpd; jpirahdJ 

Neuj;Jld; khw;wkilAk;. 
          
 
 
 
 
 
 

     

     

     



P a g e  | 75 

 

SCIENCE WORLD BATTICALOA ZOOM ONLINE CLASS FOR O/L STUDENTS 2023 0771805232 

J}z;;lw; RUs; 
 
,q;F Mspia mbf;fb %b jpwg;gjd; fhuzkhf Kjw;Rw;wpy; fhe;jg;Gy khw;wk; cUthFk;. 
fhe;jg;gha khw;wj;Jld; Jizr;Rw;wpy;; kpd;Ndhl;lk; J}z;lg;gLk;. 
 

                       
epiykhw;wpfs; 
Fwpj;j Nthw;wsT ngWkhdj;ij NtW xU Nthw;wsT nghWkhdkhf khw;w gad;gLk; rhjdk; 
MFk;. 
nghJthf MlNyhl;l kpd;KjNy gad;gLk;. 
,J 2 tifg;gLk;. 

1. gb $l;L epiykhw;wp 
2. gb Fiwg;G epikhw;wp 

,q;F nky;ypUk;G mfzpapy; Rw;wg;gl;l Kjw; RUisAk; Jizr; RUisAk; nfhz;lJ. 
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gb Fiwg;G epiykhw;wp 

 

 
 

 
epiykhw;wp gad;gLk; re;ju;g;gk; 

• kpd;tY epiyaq;fspy; cw;gj;jpahFk;. kpd;dOj;jj;ij cau; mOj;jkhf khw;Wtjw;F gb 
$l;L epiykhw;wp gad;gLk;. 

• tYg; nghjpfspy; (Power Pack) gb Fiwg;G epiykhw;wp gad;gLk;. 

• Ez;ziy fdyp (ikf;Nuh Ntt; mtd;)> fNjhl;L fjpu; Foha; Nghd;wtw;wpy; gb $l;L 
epiykhw;wp gad;gLk;. 

 
 

     


