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Amiyj; njwpg;Gk; KwpTk; 

xspj;njwpg;G  

Fwpj;j Clfk; xd;wpy; gazk; nra;Ak; xspfjpu; xd;W njwp  
Nkw;gug;gpy; gl;L mNj Clfj;jpy; jpUk;gp gazk; nra;jy; xsp 
njwpg;G vdg;gLk;. 
                        

xspf;fjpu;  

xsp nry;Yk; ghij xspf;fjpu; MFk;. 
,J mk;Gf;Fwp ,lg;gl;l Neu;Nfhl;bdhy; Fwpf;fg;gLk;. 

 

xspf;fw;iw 

xspf;fjpu;fspd; $l;lk; xspfw;iw vdg;gLk;. 
xspf;fw;iw 3 tifg;gLk;  

1. rkhe;juf; fw;iw 
2. tpupfw;iw 
3. xUq;F fw;iw 

 

jsthbapy; eilngWk; njwpg;G 

 

gLfjpu;  :- Nkw;gug;gpy; gLk;fjpu; gLfjpu; MFk;. 
gLGs;sp  :- gLfjpu; Nkw;gug;gpy; njhLk; Gs;sp gLGs;sp MFk; 
njwpfjpu;   :- Nkw;gug;gpy; gl;L njwpg;gilAk; fjpu; njwpfjpu; 
nrt;td;   :- gLGs;spapy; Nkw;gug;gpw;F nrq;Fj;jhf tiuag;gLk; fw;gid NfhL             
gLNfhzk;  :- gLfjpUk; nrt;tDk; mikf;Fk; Nfhzk; gLNfhzk;  
njwpNfhzk; :- njwpfjpUk; nrt;tDk; mikf;Fk; Nfhzk; njwpNfhzk;  
 

 

xspj;njwpg;G tpjp 

1. gLfjpu;> njwpfjpu;> gLGs;spapy; cs;s nrt;td; Mfpa %d;Wk; xNu jsj;jpy; fhzg;gLk;.  
2. gLNfhzk; njwpNfhzj;jpw;F rkd;. 
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xOq;fhd njwpg;Gk; guty; njwpg;Gk; 
xOq;fhd njwpg;G 

 

• xOq;fhd njwpg;G xg;ghd Nkw;gug;Gfspy; eilngWk; 

• ,q;F gLfjpu;fs; rkhe;jukhf cs;s NghJ njwpfjpu;fSk; rkhe;jukhf fhzg;gLk;. 
Eg :-  jsthbapy; eilngWk; xspj;njwpg;G 

• ,q;F nghUs; xU jpirapy; khj;jpuk; njd;gLk;. 
 

xOq;fhd njwpg;G gad;gLk; re;ju;g;gq;fs; 

• jsthbapy; 

• fz;fhl;rpapy; xsp myq;fhuk; nra;tjw;F 

• ,ae;jpu cgfuzq;fspd; mirit ,dq;fhz;gjw;F 
 
guty; njwpg;G 

 
    fuL Kulhd Nkw;gug;G 
 

• xg;gkw;w Nkw;gug;gpy; guty; njwpg;G eilngWk;. 

• rkhe;jukhf gLfjpu;fs; cs;s NghJk; njwpfjpu;fs; rkhe;jukhf fhzg;glhJ. 
Eg :- Gj;jfj;jpy; eilngWk; njwpg;G 

• ,q;F nghUs; vy;yh jpirfspYk; njd;gLk;. 
 
 
 
guty; njwpg;G gad;gLk; re;ju;g;gq;fs; 

• #oypy; cs;s nghUl;fis ghu;g;gjw;F 

• Gj;jfk; thrpg;gjw;F 
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 jsthbapy; tpk;gk; Njhd;Wk; tpjk; 
 

 
 
jsthbapy; Njhd;Wk; tpk;gj;jpd; ,ay;Gfs; 

1. nghUs; msthdJ. 
2. epkpu;e;jJ. 
3. nghUs; J}uk; = tpk;gj;J}uk; 
4. gf;f Neu; khw;wk; mile;J fhzg;gLk;. 
5. khakhdJ. 

 
tpk;gq;fs;  

• njwpfjpu; ,izAk; Gs;spapy; tpk;gk; cUthFk; 

• ,uz;L tifg;gLk;. 
1. kha tpk;gk; 
2. nka; tpk;gk; 

 
kha tpk;gk; 

• jpiuapy; ngwKbahj tpk;gq;fs; kha tpk;gq;fs; MFk;. 

• ,it Mbapd; gpd;dhy; Njhd;Wk; 

• mjhtJ ,urk; G+rg;gl;l gf;fk; fhzg;gLk; 

              
nka; tpk;gk;  

• jpiuapy; ngwf;$ba tpk;gq;fs; nka; tpk;gq;fs; MFk;. 

• ,it Mbapd; Kd;dhy; ngwg;gLk;. 
➢ cz;ik njwpfjpu;fs;  ,izAk; Gs;spapy; cUthFk; 
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gf;fNeu;khw;wk; 

• gf;fNeu;khw;wk; vd;gJ nghUspd; tyg;gf;fk; tpk;gj;jpd; ,lg;gf;fkhfTk; nghUspd; 
,lg;gf;fk; tpk;gj;jpd; tyg;gf;fkhfTk; khwp khwp njd;gly; gf;fNeu;khw;wk; MFk;. 

             
 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 

 

 

 



5 
 

 

fiyAUfhl;b 
 %d;W jsthbfis mupak; Nghy; mikj;J cs;Ns nghUnshd;iw ,l;L ghu;f;Fk; NghJ gy 
tpk;gq;fs; Njhd;Wk;. 

• fiyAUfhl;baikf;f %d;W jsthbfs; Njit. 
,q;F jsthbfSf;F ,ilg;gl;l Nfhzk; 60o MFk;. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
#o;fhl;bapd; gad; 

• flypd; mbapy; ,Ue;J nfhz;L Nkw;gug;gpy; elg;gtw;iw mtjhdpg;Gf;F my;yJ 
Nkw;gug;gpy; ,Ue;J nfhz;L flypd; mbapy; ,Ug;gtw;iw mtjhdpg;gjw;F 

• jilf;F mg;ghy; cs;stw;iw ghu;g;gjw;F 

• Ruq;fj;jpy; ,Ue;J nfhz;L Nky;elg;gtw;iw mtjhdpg;gjw;F 
 
xypj; njwpg;G 

• xspia Nghd;Nw xypAk; njwpg;gilAk;. 

• xypj;njwpg;Gk; njwpg;G tpjpf;fikaNt eilngWk;. 

• xypahdJ ahNjDk; xU jilapy; gl;L mNjgf;fj;jpw;F jpUk;gp nry;Yjy; xypj;njwpg;G 
vdg;gLk;. 

            
 
 
 
 
 
 
 
 
 

• epWj;jw; fbfhuk; ,aq;Fk; NghJ cUthFk; xypahdJ PVC FohapDs; nrd;W fz;zhb 

jl;by; gl;L njwpg;gilAk; njwpg;gile;J tUk; mt; xypahdJ kw;iwa PVC FohapD}L 
fhij itj;J Nfl;Fk; NghJ czuf;$bajhf ,Uf;Fk;. 
fhuzk; :-  

• xypahdJ njwpg;giltjpdhy; MFk;. 
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• ,q;F xyp njwpg;gilAk; Nkw;gug;G fz;zhb jl;L MFk;. 
• fz;zhb jl;il mfw;Wk; NghJ njwpg;G xypia Nfl;f KbahJ. 
• ,q;F jbj;j kl;il eLtpy; itf;fg;gl;likf;fhd fhuzk; - njwpg;G xypia khj;jpuk; 

Nfl;gjw;fhf / fbfhu xypia Neubahf Nfl;fhky; ,Ug;gjw;F 
 
vjpnuhyp 
cw;gj;jp xypapy; ,Ue;J NtWgl;L Nfl;Fk; njwpg;G xyp vjpnuhyp vdg;gLk;. 
 
xypKjy;  
xypia cw;gj;jp nra;Ak; nghUl;fs; xypKjy; vdg;gLk;. 
Eg :- ,ir fUtpfs; 
 xypngUf;fp 
          
 
 
 
 
 
 
 
 
vjpnuhyp Nfl;gjw;fhd epge;jidfs; 

• xyp Kjy;f;Fk; jilf;Fk; ,ilapyhd J}uk; 16.5m ≈ mz;zsthf 17m my;yJ mij 
tpl mjpfkhf fhzg;gl Ntz;Lk;. 

• njwpNkw;gug;G xg;gkhdjhf fhzg;gl Ntz;Lk;. 
Fwpg;G :- xU xypahdJ vkJ Kisapy; jq;fpapUf;Fk; Neuk; 0.1 nrf;fd; MFk;. 
 
 
 

 
njwpg;nghyp 
Kjypy; Nfl;Fk; xyp fhJfis tpl;L ePq;Fk; Kd;G mt;nthyp njwpg;gile;J tUk; vjpnuhyp 
vkf;F Nfl;Fk; NghJ cUthFk; njsptw;w xyp njwpg;nghyp MFk;. 
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njwpg;nghypia jLg;gjw;F Nkw;nfhs;Sk; eltbf;if  
✓ fuL Kulhd Rtu; Nkw;gug;ig cUthf;Fjy; 
✓ jpiu rPiyfis njhq;ftpLjy; 
✓ Jthuq;fis cila $iuia mikj;jy; 
✓ xypahdJ njwpg;giltij jLg;gjw;F xyp cwpQ;rpfs; gad;gLk;. 

c+k; :- Jzp> Jk;G> gQ;R> jiyKb> nu[pNghk; 
 
jpiu muq;Ffspy; Rtu;Nkw;gug;G fuLKulhf;fg;gl;bUf;Fk;  
tpupTiu kz;lgq;fspy; jpiur;rPiy njhq;ftplg;gl;bUf;Fk;. 
 
fhuzk; 

▪ fuLKulhd Nkw;gug;G jpiurPiyfs; xypia cwpQ;Rk;. 
▪ ,jdhy; njwpg;nghyp cUthdJ 
▪ vdNt xyp Fog;gk; Vw;glhJ Nfl;gjw;F  ,J cjTfpd;wJ. 

 
njwpg;nghyp  / vjpnuhypapd; gad;fs; 

1. fopnahypj;njwpg;G (scan) 

• clypy; cs;s mq;fq;fis mtjhdpg;gjw;F fopnahyp gad;gLk;. 

• rpWePuf fw;fis mtjhdpg;gjw;F  

• fUg;igapy; cs;s Foe;ijia mtjhdpg;gjw;F 
 

 

 
Kfpy;fs; NkhJtjd; %yk; kpd;dYk; ,bAk; xNu Neuj;jpy; cUthFk; vdpDk; g+kpapy; cs;stu; 
kpd;dy; xspia Kjypy; fhz;gu;. gpd;dNu xypia Nfl;gu;. 
fhuzk; :-  
tspapy; xypapd; Ntfj;ij tpl xspapd; Ntfk; mjpfkhFk; vdNtjhd; ,bia tpl kpd;diy 
Kjypy; fhz;fpd;Nwhk;. 
              
 
 
 
 
 
 
 
 
ntsthy;fs; ,utpy; jilfis fz;lwpa fopxypia gad;gLj;Jfpd;wJ 
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xsp KwpT 
xU Clfj;jpy; ,Ue;J ,d;DNkhu; Clfj;jpw;F xsp gazk; nra;Ak; NghJ mjd; 
gazg;ghijapd; jpirapy; Vw;gLk; khw;wk; xspKwpT vdg;gLk;. 
xsp Kwptiljw;fhd fhuzk; ntt;NtW Clfq;fspy; xspapd; Ntfk; khw;wkiltjdhy; MFk;. 

 
Clfq;fs; ,y;yhj ntw;wplj;jpy; xspapd; Ntfk; 3 x 108 ms-1  MFk;. 
Fwpg;G :-  
xspapd; Ntfk; :-  
   jpz;kk;  < jputk;  < thA 
xypapd; Ntfk; :-  
   thA  < jputk;  < jpz;kk; 
 
ntw;wplj;jpy; xypapd; Ntfk; 0  MFk;. 

• xsp ntw;wplj;jpd; Clhf gazpf;Fk; Mdhy; xyp ntw;wplj;jpd; Clhf gazpf;fhJ. 
• xspahdJ xU Clfj;jpypUe;J ,d;Ndhu; Clfj;jpw;F nry;Yk; NghJ KwptilAk;. 
• xspKwpthdJ ,uz;L Clfq;fs; re;jpf;Fk; Nkw;gug;gpy; (,ilKfj;jpy;) eilngWk;. 

               
 

                        
 
xspahdJ ,uz;L tpjq;fspy; KwptilAk;. 
mlu;e;j Clfj;jpy; ,Ue;J Ijhd Clfj;ij Nehf;fp nry;Yk; NghJ nrt;tid tpyj;jp 
KwptilAk;. 
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• Ijhd Clfj;jpy; ,Ue;J mlu;e;j Clfj;ij Nehf;fp nry;Yk; NghJ nrt;tid Nef;fp 
KwptilAk;. 

                       
Fwpg;G:-  
Clfq;fs; vt;thW ,Ug;gpDk; Nkw;gug;gpw;F nrq;Fj;jhf gLk; xspf;fjpu;  KwptilahdJ 
njhlu;e;J nry;Yk;. 

                     
fz;zhbapy; Fw;wpapy; xspKwpT 

         
 
xspKwptpd; Njhw;wg;ghLfs; 

• ePu; nfhz;l thspapd; mbj;jsk; cau;thf njd;gLjy;. 

• fz;zhb epPu;f; FtisapDs; ,lg;gl;l ngd;rpy; Kwptile;jJ Nghy; njd;gLk;. 

• mupak; xd;wpy; gLk; nts;nthsp VO epwq;fshf gpuptiljy;. 
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thdtpy; Njhd;Wjy;. 
               
 
 
 
 
 
 
 
 
,q;F Nky; ,Ue;J ghu;g;gjw;F ehzaFw;wpapy; ,Ue;J tUk; xspf;fjpu; Kwptile;J> gpd; fz;iz 
nrd;wilAk; vdNt jhd; Njhw;w Mok; Fiwthf fhzg;gLk;. 
                             

 

 

 

 

 

 

 

 

 
ePu;f; FtisapDs; rha;thf itf;fg;gLk; ngd;rpy; ePu; Nkw;gug;gpy; gpupe;jJ Nghy; njd;gLk.;.  
                                
 
 
 
 
 
 
 
 
 
 
ePu; FtisapDs; ,lg;gl;l ngd;rpypd; xspahdJ ePu; Nkw;gug;gpy; Kwptiltjhy; ngd;rpy; 
Kwptile;jJ Nghy; Njhd;Wk;. 
 
mupaj;jpd; Clhf nts;nshsp gpuptiljy; 
#upa xsp nts;nshsp MFk;. 
nts;nshspapy; VO epwq;fspd; Nru;f;ifahf fhdg;gLk;. 

      
nts;nshspapy; VO epwq;fs; cz;L vd $wpatu; Nru;. Irhf; epa+w;wd; Mthu;. 
nts;nshapdJ mupak; xd;wpd; Clhf nry;Yk; NghJ VO epwq;fshf gpuptiljy; epwg;gpupif 
vdg;gLk;. 
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mupak; xd;wpd; jdpepw xsp (Nyru; xsp) KwptilAk; tpjk; 

                 
 
mupaj;jpy; nts;nshspapd; KwpT  
 
fz;zhb mupaj;jpd; Clhf nts;nshsp nry;Yk; NghJ VO epwq;fshf gpuptilAk; 
                                            

 

 

 

 

 

 

 

 

 

 

 

 

,q;F jpiuapy; ngwg;gLk; VO epwq;fSk; fPo; ,Ue;J Nkyhf VIBGYOR Mf fhzg;gLk;. 
ePu; JspapDs; xsp gpupifailAk; tpjk; 
thdtpy; Njhd;Wjy; 
kio J}Wk; ehl;fspy; #upa xsp cs;s Ntisapy; thdtpy; Njhd;Wk;. 
#upad; cs;s jpirf;F vjpu;jpirapy; thdtpy; njd;gLk;. 
#upa xspf;fjpuhdJ kioj;Jspapy; njwpg;G> KwpTf;Fl;gl;L VO epwq;fshf gpupile;J thdtpy; 
cUthFk;. 
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epa+w;wd; jl;L 
 

V = Violet 

I = Indigo 

B = Blue 

G = Green 

Y = Yellow 

O = Orange 

R = Red 
  
epa+w;wd; jl;lhdJ VO epwq;fis nfhz;bUf;Fk;. ,j;jl;il Ntfkhf Rw;Wk; NghJ VO epwq;fSk; 
xd;W Nru;e;J nts;is epwj;jl;lhf njd;gLk;. 
 
 

vspa nghwpfs; 
 
nghwpfs; 
Ntiyfis ,yFthf;f gad;gLk; jhdk; nghwpfs; MFk;. 
nghwpfs; ,uz;L tifg;gLk; 

• vspa nghwpfs; 
• rpf;fyhd nghwpfs; 

                                                         

 
 
 
vspa nghwpfs; 
vspa nghwpfs; 4 tifg;gLk;. 

1. nek;G 
2. rha;jhsk; 
3. fg;gp 
4. rpy;Yk; mr;rhzpAk; 

 
 
nek;G 
nek;G Nfhy;fs; %d;W gFjpfisf; nfhz;bUf;Fk;. 

1. Royplk;  fulcrum 

2. Rik       load 

3. vj;jdk; Effort 
 
 
Royplj;jpd; / nghWjpapd; miktpw;Nfw;g nek;G Nfhy;fs; %d;W tifg;gLk;. 

1. Kjyhk; tif nek;G 
2. ,uz;lhk; tif nek;G 
3. %d;whk; tif nek;G 
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Kjyhk; tif nek;G 
 
,q;F Royplk; eLtpy; ,Uf;Fk;. 

  
 
cjhuzk; :-  

1. epWj;jhL tis 
2. fj;jupf;Nfhy; 

   3. FwL 
 
   
 
,uz;lhk; tif nek;G 
 
,q;F Rik eLtpy; ,Uf;Fk;. 

 
cjhuzk; :-  

1. ghf;F ntl;b 
2. xw;iw rpy;Y tz;b 

 
 
%d;whk; tif nek;G  
 

 
cjhuzk; :-  

1. J}z;by; 
2. Jk;Gj;jb 
3. rts; 
4. jzy; ,Lf;fp 
5. Koq;ifia kbj;jy; 
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nghwpKiw eak; 
Rikf;Fk; vj;jdj;jpw;Fk; ,ilapyhd tpfpjk; nghwpKiw eakhFk;. 
 

 
myF ,y;iy 
 
 
 
jpzpT 
nghUs; nfhz;Ls;s rlg;nghUspd; msT jpzpT MFk;. 
myF fpNyhfpuhk; (kg) 
 

        
 
epiw 
epiw vd;gJ jpzptpd; kPJ GtpaPu;g;gpdhy; Vw;gLj;jg;gLk; tpir MFk;. 
 
  epiw = jpzpT ù GtpaPu;g;G Mu;KLfy; 
 
myF epa+w;wd; (N) 
epiw vd;gJ Xu; tpirahFk;. 
GtpaPu;g;G Mu;KLfy; - 10 ms-2 
Fwpg;G :- nghwp xd;wpy; fhzg;gLk; Rik> vj;jdk;> vd;gd Xu; tpirahFk;. 
 
Ntiy  
 
  Ntiy = tpir ù tpirapd; jpirapy; nghUs; mire;j J}uk;  
 
 
myF → a+y; (J) 
 
 
Ntf tpfpjk;  
vj;jdk; mire;j J}uj;jpw;Fk;> Rik mire;j J}uj;jpw;Fk; ,ilapyhd tpfpjk; Ntf tpfpjk; MFk;. 
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y = vj;jdk; mire;j J}uk; 

x = Rik mire;j J}uk; 

AO = Rikg;Ga ePsk; 

BO = vj;jdg;Ga ePsk; 
 

     
 
nghwpapd; jpwd; 
nghwp nra;j Ntiyf;Fk; nghwpapd; kPJ nra;ag;gl;l Ntiyf;Fk; ,ilapyhd E}w;W tpfpjk; 
nghwpapd; jpwd; MFk;. 
 

    

          
rha;jsk; 
nghUs; xd;iw cauj;jpw;F nfhz;L nry;y rha;jsk; gad;gLk;. 
rha;jsq;fs; gad;gLk; re;ju;g;gq;fs; 

1. fg;gp 
2. jpUfhzp 
3. gbf;fl;L 
4. Vzp 
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fg;gp 
 
                 
 
 
 
 
 
 
 
 
 
 

• fg;gpapy; nghUspd; epiwf;F rkdhd vj;jdk; gpuNahfpf;fg;gLk;. 
• ,q;F fg;gp cuha;tw;wjhf fUjg;gLk; 
• ,q;F vj;jdk; X J}uk; mirAk; NghJ Rik x J}uNk mirAk; 

• fg;gpapy; vj;jdj;ij (,O tpiria) tpUk;gpa jpirapy; gad;gLj;jyhk;. 
• jdpf;fg;gpapy; mirahj epiyj;j fg;gp khj;jpuk; fhzg;gLk;. 

 
fg;gpj;njhFjp  

• xd;Wf;F Nkw;gl;l fg;gpfis nfhz;bUf;Fk; 

• ,e;j fg;gp njhFjpapy; mirfpd;w fg;gpfSk; mirahj fg;gp xd;Wk; fhzg;gLk;. 

• ,q;F fg;gpfs; cuha;tw;w NghJ mikg;gpd; ½ klq;fpy; vj;jdk; gpuNahfpf;fg;gLk;. 

• vj;jdk; mirAk; J}uj;jpd; ½ klq;F J}uj;jpy; Rik mirAk;. 
 

                            
rpy;Yk; mr;rhzpAk; 

 

 



17 
 

 

 
cjhuzk;  :- 

1. ghuQ;rhk;gp 
2. jpUfhzp nrYj;jp 
3. lau;fspd; Mzpia fow;w gad;gLk; cgfuzk; 

 
 
 
 
rpf;fyhd nghwpfs; 
gy tpjkhd vspa nghwpfs; Nru;e;J rpf;fyhd nghwp cUthFk;. 
cjhuzk; :- 

1. kpjptz;b 
2. ijay; ,ae;jpuk; 

 
       
 
 
 
eNdh njhopy;El;gKk; mjd; gpuNahfKk; 
 
eNdh 

• eNdh vd;gJ kpfr; rpwpa mstPlhFk;.  
• eNdhkPw;wu; (nm)    

• 
1  m

1000000000
 = 1 nm 

 
𝟏𝒎

𝟏𝟎𝟗
   = 1 nm 

 

• 1 x 𝟏𝟎−𝟗 m = 1 nm 
 
rpy nghUl;fspd; eNdh mstPLfs; 
Fz;^rp Kidapd; msT = 1 kpy;ypad; nm  

 
 

• nrq;FUjp rpWJzpf;ifapd; tpl;lk; = 10>000nm (gj;jhapuk;)  
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jiy kapupd; jbg;G = 80>000 nm  

         
• fljhrpapd; jbg;G = 100>000 nm (xU yl;rk;)  
 
 
eNdh njhopy;El;gk; 

eNdh msTj;jpl;lj;jpy; cs;s Jzpf;iffis gad;gLj;jp Gjpa gjhu;j;jj;jpid Mf;Fjy; eNdh 
njhopy;El;gk; vdg;gLk;.  
,q;F 1-100nm gjhu;j;jq;fs; gad;gLk;.  
eNdh njhopy;El;gj;jpd; je;ij fyhepjp. Nf. vupf; nuf;]yu; Mthu;. 

 

 

 
,j;Jiwf;F eNdh njhopy;El;gk; vd ngaupl;ltu; [g;ghd; ehl;ltu;  
NehupNah jdpf;Frp 

 
 

 

 

 

 

 

 

 

 
eNdh NwhNghf;fs; %yk; nrq;FUjp fyj;jpy; cs;s FiwghLfSf;F rpfpr;ir mspj;jhu;fs;. 

• Nru;.N[.];nlhlu;l;   

• [Pd; gpaNu NrNtI;  

• Ngu;dhl; Nghpd;fh  

 

                       

 

 

 

 

 

 

 

 

   
       K . Eric Drexler 

   
Norio Taniguchi 

 

   

      Bernard Lucas Feringa   Fraser Stoddart         Jean-Pierre Sauvage 
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• eNdh Jzpf;iffis ifahStjw;F mtjhdpf;fTk; mtw;iw xOq;FgLj;Jtjw;fhfTk; 
,yj;jpud; EZf;F fhl;b gad;gLk;. 

• mZtpir EZf;Ff;fhl;b.  

• myfpyply; Ma;T EZf;Ff;fhl;b.  

• myfpyply; RUq;if EZf;Ff;fhl;b.  

                      

             

 

 

 

 

 

 

,aw;if eNdh vz;zf;fU 

Nyhl;l]; tpisT Lotus  Effect 

• jhkiu ,iy> Nrk;G ,iy Nkw;gug;gpy; eNdh Jzpf;iffs; gutpf; fhzg;gLfpd;wJ.  

• ,jd; fhuzkhf mOf;F> ePu;> Ez;zq;fp Nghd;w Jzpf;iffs; ,iyapd; Nkw;gug;gpy; 
jq;fhky; jhkhfNt mfw;wg;gLfpd;wJ.  

• jhkiu ,iyapd; ePu;ntWg;G fhuzkhf RahjPdkhfNt Rj;jkhFk; ,ay;G Nyhl;l]; 
tpisT vdg;gLk;.   

 

 

 

 

,aw;if eNdh njhFjp 

▪ capu; mq;fpfspd; fl;likg;gpdJk; njhopw;ghl;bdJk; mbg;gil myF fyk; MFk;.  
▪ fyk; ,aw;ifahd eNdh njhFjpahFk;.  
▪ fyj;jpy; fhzg;gLk; Gd;dq;fq;fq;fs; eNdh ,ae;jpuq;fs; MFk;.  
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 ,iokzp – Rthrj;jpd; %yk; rf;jp cw;gj;jp.  

        

 

         

                        gr;irAUkzp – xspj;njhFg;gpd; %yk; czT cw;gj;jp. 

                     

eNdh Jzpf;iffspd; Nkw;gug;G 

 

 

 

 

 

• nghUs; xd;iw rpwpa Jz;Lfs; Mf;Fk; NghJ mjd; nkhj;j gug;gsTk; mjpfupf;Fk;.  
• vdNt eNdh Jzpf;iffspd; nkhj;j Nkw;gug;gsT kpf mjpfkhFk;.  

 

 

 

 

 

 

 

eNdh elj;ij  

• rlg; nghUl;fs; mZf;fshy; Mf;fg;gl;lJ. 
• rlg;nghUspd; msT 100nm I tpl FiwAk; NghJ mtw;wpd; ,ay;Gfs; khw;wkilAk;.   

cjhuzk;  
nghd; eNdh Jzpf;iffspd; msT (gUkd;) khw;wkilAk; NghJ mtw;wpd; epwk; khw;wkilAk;.  
       

 

 

 

 

 

• ,aw;ifapy; nghd; jhf;Fjpwd; Fiwe;jJ. mjhtJ NtW  %yfq;fSld; jhf;fk; GupahJ.  

• Mdhy; gUkdpy; rpwpa eNdh nghd; Jzpf;iffs; jhf;fj;jpy; <LgLk;.  

• fhgd; eNdh gjhu;j;jq;fs; jilaw;W fhzg;gLk;.  

• fhgd; eNdh gjhu;j;jjpd; typik cUf;fpd; typikia tpl mjpfk;.  
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eNdh gjhu;j;jk; 

• eNdh njhopy; El;gj;Jld; njhlu;ghd Gjpa cw;gj;jpfSf;fhd mbg;gil gjhu;j;jk; eNdh 
gjhu;j;jk; MFk;.  

 (c+k;) :-   

    fhgid mbg;gilahf nfhz;l gjhu;j;jq;fs;.  
➢     fpugPd;  
➢     fhgd; eNdh Foha;  
➢     GsuPd;  

 

• fhgd; eNdh gjhu;j;jq;fs; gy tbtpy; fhzg;gLk;.  
1.  Nfhy; tbtk;  
2.  ge;J tbtk;  
3.  nky;ypa jl;L tbtk;  

 

fhgdpd; gpwjpUg;gq;fs; 

• fhgd; MdJ xd;wpy; ,Ue;J xd;W NtWgl;l ,ay;Gs;s gpw jpUg;gq;fs; nfhz;lJ.  
01. fhupak;  
02. ituk; 
        

 

 

 

 

 

ituk; 
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• ehd;Kfp tbt mikg;gpy; fhgd; mLf;fg;gl;bUf;Fk;.  
• cau; mlu;j;jp cilaJ.  
• kpd;id flj;jhJ.  
• kpf cWjpahdJ. 

                       
 
gad;fs;;    
01. Mguz cw;gj;jp  
02. fz;zhb ntl;lg; gad;gLk;.  
03. Nja;tilAk; ,ae;jpuq;fspd; cw;gj;jp.  
 
 
 
 
 
 
 
 
 
fhupak; 

 
 

• mWNfhz tbtpy; fhzg;gLk;.  
• gil mikg;GilaJ.  
• kpd;id flj;Jk; jd;ik cilaJ.  
• fWg;G epwkhf fhzg;gLk;.  

 
                       

 

 

gad;fs;   
01. gil mikg;ghf fhzg;gLtjhy; tOf;fp mirAk; ,jdhy; cuha;T ePf;fpahf gad;gLk;.  
02. kpd;id flj;Jk; vd;gjhy; kpd;tha;fshf gad;gLk;.  
03. ngd;rpy;$u; cw;gj;jpf;F gad;gLk;.   
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fpugPd; 
• gil mikg;ig nfhz;l fhuPaj;jpy; ,Ue;J gpupj;njLf;fg;gl;l jdpg;gil nfhz;l 

fhuPaj;jflhFk;.  
• ,jd; jbg;G 0.5 nm 

  
Kjd; Kjypy; fhuPaj;jpy; ,Ue;J fpugPid gpupj;njLj;jtu;fs; “md;upnfapk>; nfhd;];ud;bd;; 
NehNthnryht;” 
                           
 
 
 
 
 
 
 
 
 
 
 
 

• fhupaj;;jpy; ,Ue;J fpugPid gpupj;njLg;gw;F mKf;f czu;T xl;L ehlh  scotch tape 
gad;gLk;. 

• fpugPdpypUe;J fhgd; eNdh Foha; cUthf;fg;gLk; 
 

fhgd; eNdh Foha; (CNT) 

• fpugPd; gilia RUl;Lk; NghJ fhgd; eNdhFoha; ngwg;gLk;. 
• eNdhf;Fohapd; gil vz;zpf;iff;F Vw;g ,uz;L tifg;gLk;. 
1. jdpr;Rtu; fhgd; eNdh Foha;. (SWCNT) 

2. gy;gilr; Rtu; eNdh Foha;. (MWCNT) 

                     

 

 

 

 

 

                   Konstantin Novoselov               Andre Geim 
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jdpr;Rtu; fhgd; eNdh Foha;. (SWCNT) 

• fpugPdpd; jdpg;gil jfl;il RUl;Lk; NghJ jdpr;Rtu; nfhz;l fhgd; eNdhf;Foha; 
cUthFk;. 

    

gy;gilr; Rtu; fhgd; eNdh Foha; (MWCNT) 

fpugPdpd; gy;gil jfLfis RWl;Lk; NghJ cUthFk; 

 
 
GsuPd; (fhgd; gf;fp ge;J) 

• mWgJ fhgd; mZf;fshy; Mf;fg;gl;bUf;Fk;. 
• fhgd; gf;fp ge;jpd; tpl;lk; 1nm MFk;. 

 

                     
 
 
 
eNdh msT Jisnfhz;l capu;g;ghd fhgd; 

✓ capu;g;ghd fhgd; vd;gJ eNdh msthd fhgd; Jzpf;iffis nfhz;bUf;Fk;. 
✓ 1 g fhgd; 3000 m2  gug;gsT cilaJ.  
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capu;g;ghd fhgdpd; gad;fs;. 

• khrile;j ePupYs;s fopTfis mfw;Wtjw;F. 
• itj;jpaj;Jiwapy; eQ;Rz;ltu;fSf;F kUe;jhf 
• Kff;fspk;G cw;gj;jpf;F. 

 
 
 
 
 
 
 
 
 
capu;g;ghd fhgd; cw;gj;jpf;F gad;gLk; nghUl;fs;. 

• Njq;fha; rpul;il fup 
• kuf;fup 
• epyf;fup 
• gPw; epyf;fup 

                
 
               
 
 
 
 
 
 
 
eNdh njhopy;El;gj;jpd; gad;ghL. 
 

• ghJfhg;G> njhlu;ghly;> kUj;Jtk;> Nghf;Ftuj;J> tptrhak; ifj;njhopy; Nghd;w Jiwfspy; 
gad;gLfpd;wJ. 
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itj;jpaj;Jiwapy; eNdh gad;ghL. 
• cly; fyq;fspy; cs;s FiwghLfis fz;Lgpbg;gjw;Fk; rpfpr;ir mopg;gjw;Fk; eNdh 

mstpyhd NuhNghf;fs; gad;gLfpd;wJ. 
 
 
 
 
 
 
 
 
 
 
 

• HDL %yf;$Wfis Nghd;W eNdh Jzpf;iffis cUthf;fp FUjp Foha;fspy; gbe;Js;s 
nfhOg;Gg; gilfs; mfw;wg;gLfpd;wJ. 

• FUjp Foha;fspy; nfhOg;Gg; gil gbtiljy; “mj;jpu];fpsNuh]p];” MFk;. 
              
 
 
 
 
 
 
 

• Gw;W Neha; fyq;fSf;F rpfpr;ir mspg;gjw;F eNdh fjpu;tPr;R Kiw gad;gLk;. 
• jPq;F tpistpf;Fk;  #upaf; fjpu;fspypUe;J ghJfhf;f eNdh fspk;Gfs; gad;gLk;. 
• FUjpapy; cs;s rPdpapd; msit fz;L gpbg;gjw;F  eNdh njhopy;El;gk; gad;gLk;. 

    
 
 
 
 
 
 
 
 
Nghf;Ftuj;J Jiw 

• ghukw;w> vupnghUs; rpf;fdkhd thfd cw;gj;jpf;F gad;gLk;. 
• Nja;khdk; Fiwtile;j uau; cw;gj;jpf;F. 

 
rf;jp cw;gj;jpf;F eNdh gad;ghL 

• eNdh nehjpaq;fs; %yk; nrYNyhrpy; ,Ue;J vjNdhy; vupnghUs; cw;gj;jp 
nra;ag;gLfpd;wJ. 

• kpd;id flj;Jtjw;F fhgd; eNdh Foha;fspdhy; Mf;fg;gl;l jil Fiwe;j kpd; 
tlq;fspd; cw;gj;jp. 

• mr;rplg;gl;l #upagly; cw;gj;jpf;F. 
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,yj;jpudpay; Jiwapy; eNdh gad;ghL 

• rpwpa tpiuthf ,aq;ff;$ba jpuhd;rp];uh;fs; cw;gj;jpf;F. 
• tisaf;$ba xsp CLGftplf;$ba njhiyNgrp cw;g;gj;jpf;F. 
• ePu; cl;Gftplhj njhiyNgrp ciwfs;. 

   
 
 
 
 
eNdh Efu;Tg; gjhu;j;jq;fs; 

• ePu; J}R jq;fhj Milfs; cw;gj;jpf;F. 
• ghuk; Fiwe;j ,Nyrhd jiyf;ftr cw;gj;jpf;F. 
• mbg;gpbf;fhj ghj;jpuq;fs; cw;gj;jpf;F. 
• ePiu Rj;jpfupg;gjw;Fupa eNdh tbfl;b cw;gj;jp. 

 
 
eNdh njhopy;El;gj;jpd; jPikfs; 

• eNdh Jzpf;iffs; #oiy khRgLj;Jk;. 
• eNdh Jzpf;iffs; clypDs; nry;tjhy; Rfhju gpur;rpid Vw;gLk;. 
• eNdh cgfuzq;fspdhy; r%f rPu;NfL Vw;gl tha;g;Gz;L 
• eNdh MAjq;fshy; ghupa Nkhrkhd mopTfs; Vw;gl tha;g;Gz;L; 

 
Fwpg;G 

• eNdh njhopy; El;gj;ij jtwhf gad;gLj;Jtjw;F vjpuhd rl;lj;ij cUthf;Ftjd; %yk; 
ghjpg;ig Fiwthf;fyhk;. 
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kpd;dy; jhf;fk; 
❖ kpd;dy; vd;gJ Kfpy;fspy; ,Ue;J ,wf;fkilAk; ,yj;jpud; gha;r;ryhFk;. 
❖ kpd;dy; mjpfsT “jpus; Kfpy;”fspy; Vw;gLk;. 

             
 
 
 
 
 
 
 
 
 
 
 
 
 

❖ mjpfkhf jpus; Kfpy;fs; gUtf;fhw;W fhyg;gFjpapy; Vw;gLk;. 
1. khu;r; - Vg;uy; 
2. xf;Nlhgu; - etk;gu; 
❖ gUtf;fhw;W fhyg;gFjpapy; tspkz;ly ntg;gepiy mjpfkhf fhzg;gLk;. 
❖ ,jdhy; epyg;gug;gpy; cs;s ePu; Mtpahfp Nky; vOk;. 
❖ ,t;thNw NkNy nry;Yk; ePu; Mtpahfp jpus; Kfpy;fis cUthf;Fk;. 
❖ jpus;Kfpy;fs; mz;zsthf 15km (15>000m) cauj;jpy; fhzg;gLk;. 

khiy Neu jpus; Kfpypy; Vw;gLk; khw;wq;fs; 
1. gbg;gbahf cauj;jpy; mjpfupf;Fk;. 
2. fUik epwk; mjpfupf;Fk;. 
3. mjd; cr;rp jl;ilahFk;.(gl;lil cUthFk;) 

            
 
 
 
 
 
 
kpd;dy; cUthFk; Kiw 

❖ jpus; Kfpy;fspDs; kpfr; rpwpa gdpgspq;FfSk; ePu; Jzpf;iffSk; fhzg;gLfpd;wJ. 
❖ Nkfj;jpD}L fPo; Nkyhf fhw;W nry;Yk; NghJ Jzpf;iffs; xd;Wld; xd;W NkhJfpd;wd. 
❖ ,t;thW NkhJk; NghJ Jzpf;iffspy; epiykpd; cUthFk;. 
❖ ,e; epiykpd;:- 
1. Neu; epiykpd; - Kfpypd; Nkw;Gwj;jpy;. 
2. kiw epiykpd; - Kfpy;fspd; fPo;Gwj;jpy;. 
❖ ,t;thW cUthFk; Vw;wq;fs; mjpfupf;Fk; NghJ mjd; mOj;jk; mjpfupf;Fk;. 
❖ ,jd; fhuzkhf Kfpy;fspy; cs;s kiw Vw;wq;fs; kpd; ,wf;fk; milAk;. 
❖ ,jd; NghJ kpd;dy; cUthFk;. 
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kpd;dy; tiffs;  
kpd;dy; %d;W tifg;gLk; 

1. Kfpy; kpd;dy;. 
2. kpd;dpwf;f kpd;dy; 
3. Gtp kpd;dy; 

 
Kfpy; kpd;dy; 
Vw;wk; ngw;w Kfpypd; cs;Ns my;yJ Kfpy;fSf;F ,ilNa Vw;gLk; kpd;dy; MFk;. 
                
 
 
 
 
 
 
 
 
 
kpd; ,wf;f kpd;dy; 
Kfpy;fspy; cs;s Vw;wkhdJ tspia Nehf;fp ghAk; NghJ cUthFk;. 
               
 
 
 
 
 
 
 
 
Gtp kpd;dy; 
Gtpf;F mz;ikapy; cs;s Nkf$l;lq;fshy; jiuapy; Neu; Vw;wk; J}z;lg;gLk;. 
J}z;lg;gLk; Vw;wq;fspd; msT mjpfupf;Fk; NghJ kpd; Vw;wkhdJ jiuf;F ,wf;fkilAk; ,J 
“Gtpkpd;dy;”; MFk;. 
              
 
 
 
 
 
 
 
 
 
 
kpd;dYk; ,bNahirAk; 

• kpd; ,wf;fkilAk; ,yj;jpud; gha;r;ry; xsp> ntg;g ntspaPl;Lld; eilngWk;. 

• ,jd; NghJ cUthFk; mjp cau; kpd;Ndhl;lk; fhuzkhf tspahdJ tpiuthf 
ntg;gkilAk;. 

• ,t;thW ntg;gkilAk; tsp tpuptilAk; NghJ tspj;Jzpf;iffs; mjpu;tilAk; ,t; 
mjpu;tpd; %yNk ,bNahyp cUthfpd;wJ. 

• tspapy; xspapy; Ntfk; 1 nrf;fDf;F 3ù108m (300000000m) MFk;. 

• tspapy; xypapd; Ntfk; nrf;fDf;F 330m MFk;. 

• kpd;dYk; ,bnahypAk; xNu Neuj;jpy; cUthfpdhYk; Kjypy; njuptJ kpd;dy; MFk;. 

• mjd; gpd;dNu ,bnahyp Nfl;Fk;. 
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• fhuzk; xspia tpl xyp Ntfk; Fiwe;jJ. 

• ,bnahyp Nfl;gjw;F vLf;Fk; Neuk; jiuapy; ,Ue;J KfpYf;Fs;s J}uj;jpy; jq;fpapUf;Fk;. 
NOTE :- 1km J}uj;ij ,bNahyp flg;gjw;F mz;zsthf 3 nrf;fd; Njit. 
 
kpd;dy; Gtpia te;jilAk; Kiwfs; 
kpd;dy; ehd;F Kiwfspy; Gtpia te;jile;J jhf;fj;ij Vw;gLj;Jfpd;wJ. 

1. Neub kpd;dy;. 
2. gf;fg;gha;r;ry; kpd;dy;. 
3. njhLif kpd;dy;. 
4. gbKiw kpd;dy;. 

 
Neub kpd;dy; 
 
 
 
 
 
 
 
 
 
ntl;lntspapy; epw;Fk; kdpjd; my;yJ fl;llk; my;yJ kuq;fspy; Neubahf kpd;dy; jhf;fk; 
Vw;gLk;  
,jd; NghJ ghjpg;G mjpfsT fhzg;gLk;. 
 
gf;fg;gha;r;ry; kpd;dy; 
                
 
 
 
 
 
 
 
 
 
caukhd fl;blk; my;yJ kuk; xd;wpd; mUfpy; cs;stupD}lhf ghAk;. 
 
njhLif kpd;dy; 
 
 
 
 
 
 
 
 
 
 
fl;blk; my;yJ kuk; xd;wpy; njhl;Lf;nfhs;s kdpjd; kPJ kpd;dy; nry;Yk;. 
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gbKiw kpd;dy;. 
 
 
 
 
 
 
 
 
 
 
 

• caukhd fl;blk; my;yJ kuj;jpd; kPJ tpOk; kpd;dy; mUfpy; cs;s kdpjd; xU 
fhypD}lhf nrd;W kw;iwa fhypD}lhf te;jilAk;. 

• gbKiw kpd;dypd; NghJ Vw;gLk; jhf;fk; kdpjdpd; my;yJ tpyq;Ffspd; fhy;fSf;F 
,ilapyhd J}uj;jpy; jq;fpapUf;Fk;. 

• fhy;fSf;F ,ilapyhd J}uk; mjpfupf;Fk; NghJ ghjpg;G mjpfupf;Fk;. 

• vdNt ghjpg;ig ,opTgLj;j fhy;fis mUfUNf itj;jpUj;jy; Ntz;Lk;. 
 
NOTE :- gbKiw kpd;dypdhy; kdpjDf;F Vw;gLk; ghjpg;ig tpl khL Nghd;w tpyq;FfSf;F 
Vw;gLk; ghjpg;G mjpfk;. 
fhuzk; :- mtw;wpd; fhy;fSf;F ,ilapyhd J}uk; mjpfk; vd;gjdhy;. 
 
kpd;dypdhy; Vw;gLk; ghjpg;Gf;fis Fiwf;Fk; Kiwfs;. 

• caukhd fl;llq;fspw;F kpd;dy; flj;jpfis nghUj;Jjy;. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• tPl;L kpd;Rw;wpy; Gtpf;fk;gpia rupahd Kiwapy; ,izj;jpUj;jy;. 

• kpd;dy; Vw;gLk; NghJ kpd; cgfuzq;fis njhLg;gpy; ,Ue;J mfw;wp itj;jpUj;jy;. 

• njhiyf;fhl;rp ngl;bapd; md;nudhit njhLg;gfw;wp itj;jy;. 

• jpwe;j ntspfspy; epfo;r;rpfis jpl;lkpLk; NghJ ghJfhg;ghd ,lq;fis Maj;jg;gLj;jp 
itj;jpUj;jy;. 

 
kpd;dypy; ,Ue;J ghJfhg;G  ngWk; topfs; 

1. jpwe;j ntspfspy; elkhLtij jtpu;j;jy;. 
2. cNyhf cgfuzq;fis gad;gLj;Jtij jLj;jy;. 
3. kpd;dy; Njhd;Wk; NghJ mku;e;jpUj;jy;. 
4. njhiyNgrp gad;gLj;Jtij jtpu;j;jy;. 
5. cyu;e;j ghjzpfis mzpe;jpUj;jy;. 
6. cau;e;j kuk; my;yJ fl;llq;fspy; ,Ug;gij jtpu;jy;. 
7. fz;zhbahy; %lg;gl;l thfdq;fspy; mku;e;jpUj;jy;. 
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kpd;dypdhy; jhf;fg;gl;l xUtUf;F Kjy; cjtp toq;Fk; Kiw 
1. kpd;dy; jhf;fp iffhy;fs; tpiwj;jpUe;jhy; mtw;iw krh[; nra;J gioa epiyf;F 

jpUk;Gjy;. 
2. Rthrk; epd;W ,Ug;gpd; nraw;if Rthrj;ij toq;Fjy;. 
3. ,ja Jbg;G epd;W ,Ug;gpd; ,jaj;ij mOj;Jjy;. 
4. cldbahf itj;jparhiyf;F mDg;Gjy;. 

 

Note :-  
   kpd;dypdhy; jhf;fj;jpw;F cl;gl;l xUtiu njhLtjpy; ghjpg;G vJTk; ,y;iy. 
Mdhy; kpd; jhf;fj;jpw;F cl;gl;l xUtiu njhLk; NghJ mtu; kpd; ,izg;Gld; njhlu;;gw;wpUf;f 
Ntz;Lk;. 

 
 

,aw;if mdu;j;jk; 
kdpj jiyaPL ,d;wp ,aw;if fhuzpfshy; kdpjDf;Fk; tpyq;FfSf;Fk; cilikfSf;Fk; 
ghjpg;igAk; mopitAk; Vw;gLj;Jk; epfo;Tfs; ,aw;if mdu;j;jk; vdg;gLk;. 

(c+k;)  
1. R+whtsp 
2. Gtp mjpu;T  
3. Rdhkp 
4. fhl;Lj;jP  
5. kz;rupT 
6. nts;sk; 
7. kpd;dy; jhf;fk; 
8. vupkiy ntbg;G 
9. fpsrpau; 
10. nuhdhNlh 

 
Gtp mjpu;T 
epyj;jpy; Vw;gLk; mjpu;T my;yJ eLf;fk; Gtp mjpu;T vdg;gLk;. 
typik Fiwe;j Gtp mjpu;T epyeLf;fk; vdg;gLk;. 
 
 
 
 
 
 
 
 
 
 
 
 
 
G+kpapd; fl;likg;G                    
GtpahdJ %d;W gpuNjrq;fis nfhz;lJ. 

1. GtpNahL 
2. nkd;%b 
3. mfzp 
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nkd;%b ,uz;L tifg;gLk;. 

1. Nky; nkd;%b 
2. fPo; nkd;%b  

mfzp ,uz;L gpuNjrq;fshf fhzg;gLk;. 
1. cs; mfzp 
2. ntsp mfzp 

 
Gtpajpu;T GtpNahl;by; cs;s Gtpjl;Lf;fs; xd;Wrhu;ghf xd;W ,aq;Fk; NghJ Vw;gLfpd;wJ. 
Gtp jl;Lf;fs; %d;W Kiwfspy; mirAk;. 

1. xd;iw xd;W tpyj;jpa mirT (tpupif Gtpj;jl;L vy;iy) 
2. xd;iw xd;iw Nehf;fpa mirT (xUq;Fk; Gtpj;jl;L vy;iy) 
3. xd;Wf;nfhd;W rkhe;jukhd mirT (tOf;Fk; Gtpj;jl;L vy;iy) 

 
tpupif Gtpj;jl;L vy;iy 

• Gtpj;jl;Lf;fs; ,uz;Lk; xd;iwtpl;L xd;W tpyj;jp mirAk;. 

• ,jd; NghJ cUthFk; ,ilntspapDs; kf;kh ntspNa te;J Fspu;r;rp mile;J Gjpa 
Gtpj;jl;il cUthf;Fk;. 

• mNdfkhd ,t;thwhd vy;iyfs; rKj;jpuj;jpd; mbapy; fhzg;gLfpd;wJ. 
 
cjhuzk;:- kj;jpa mj;jpyhe;jpf; vy;iy  
 
 
 
 
       xd;iw xd;W tpyj;jp mirjy; 
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xUq;Fk; Gtpj;jl;L vy;iy 

• ,q;F Gtpj;jl;Lf;fs; xd;Wld; xd;W NkhJfpd;wd ,jd; NghJ xU Gtpj;jl;L kw;iw 
Gtpj;jl;bDs; nry;Yk;. 

• ,t;thwhd mirT epfOk; vy;iyfspy; vupkiyfs; cUthfpd;wd. 
  cjhuzk; :- Gdpj n`Nydh vupkiy 

 
xd;iw xd;W Nehf;fp mirjy; 
 
 
 
 
 
 
 
 
tOf;Fk; Gtpj;jl;L vy;iy 

• ,t;thwhd vy;iyfspy; jl;Lf;fs; xd;Wld; xd;W njhLifAw;wthW vjpu; vjpu; jpirapy; 
mirAk;. 

• ,jd; NghJ Gtpj;jl;Lf;fs; xd;Wld; xd;W ,WFk; Ntisapy; ghupa epyeLf;fk; Vw;gLk;. 
 

 

xd;Wf;nfhd;W rkhe;jukhf tOf;fp mirjy; 

 

 

 

 

Gtp mjpu;T miyfspd; cw;gj;jp 

 

❖ Gtp mjpu;T cw;gj;jpahFk; ,lk; Ftpak; MFk;. 
❖ Ftpaj;jpw;F Neu;NkNy GtpNkw;gug;gpy; fhzg;gLk; Gs;sp Nkd;ikak; MFk;. 
❖ Gtp mjpu;T miyfs; ,uz;L tifg;gLk;. 
1. Gtp Nkw;gug;giy 
2. Gtp mfmiyfs; 
❖ ,jpy; nrhj;Jf;fs; capu;fSf;F mjpfk; ghjpg;G Vw;gLj;Jk; miy Nkw;gug;giy MFk;. 
❖ Gtp mjpu;it mstpLtjw;f;F Gtp mjpu;T khdp (upr;lu;; fUtp) gad;gLk;. 

 
Gtp mjpu;it mstpLk; myF  upr;lu; mstPL MFk;. 
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Gtp mjpu;tpd; typikAk; tpisTk; 
 
typik upr;rlu; mstpy; tpisT 

2 – 3.5                      kdpjdhy; mwpa KbahJ 

3.5 – 5.5                     czug;glf;$baJ 

5.5 – 7.3                     fl;blq;fs; moptilAk;  

7.4 – 8.0                     ghupa mopT 

8.0 w;F Nky;                 Kw;whf Vw;gLk; mopT 

 
➢ mjpfkhd epyeLf;fk; gRgpf; jP tyaj;jpNy Vw;gLfpd;wJ. 
➢ cyfpy; typikahd epyeLf;fk; 2004.12.26 k; jpfjp Rkhj;jpuh jPTfspy; Vw;gl;lJ. ,jdhy; 

ghupa Rdhkp cUthfpaJ. 
➢ kuz vz;zpf;if – 250 000 

➢ Rkhj;jpuh jPT ,e;jpah – mT];Nuypa – INuhg;gpa jl;L vy;iyapy; mike;Js;sJ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gtp eLf;fj;jpw;F fhuzkhd kdpj eltbf;iffs; 

❖ epyj;jpw;F mbapy; mZthAjq;fis gupNrhjpj;jy; 
❖ vz;nza; fdpaq;fis ngWtjw;F epyj;ij kpf Mokhf;fy;. 
❖ mizf;fl;Lf;fs; %yk; ghupa ePuj;; Njf;fq;fis mikj;jy;. 
❖ cauj;jpYk; epiwapYk; $ba ghupa fl;blq;fis mikj;jy;. 

 
Rdhkp  

❖ Rdhkp vd;gJ ePupy; Njhd;Wk; miyahFk;. 

     
❖ miyapd; ePsk; vd;gJ ,uz;L mLj;jjLj;Js;s KbfSf;F my;yJ ,uz;L 

mLj;jLj;Js;s jhopfSf;F ,ilapyhd J}ukhFk;. 
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❖ miyapd; tPr;rk; vd;gJ kj;jpa Nfhl;by; ,Ue;J Kbapd; cr;rpf;Fs;s J}uk;. 
 

Rdhkp miy cUthFk; tpjk; 

 

 

 

 

 

 

 

 

❖ flypd; Mokhd gpuNjrj;jpd; miyapd; Ntfk; mjpfk; ,q;F miyapd; ePsk; ngupjhf 
fhzg;gLk;. 

❖ Mok; Fiwe;j gpuNjrj;jpy; Ntfk; Fiwthf fhzg;gLk; Mdhy; tPr;rk; mjpfkhf 
fhzg;gLk;. 

❖ Rdhkp miyapd; NghJ Mo;flypy; cs;s fg;gy;fs; ghjpg;gilahJ. 
❖ Rdhkp miy fiuapNy mjpf ghjpg;G Vw;gLj;Jk;. 
❖ Rdhkp miy tUtjw;Fupa Kd; mwpFwp fly; gpd; Nehf;fp efu;jy; MFk;. 
❖ tpyq;Ffs; tpNdhj elj;ijfis fhl;Lk;. 

NOTE :- 2004 Mk; Mz;L ,yq;ifia jhf;fpa Rdhkpapd; ePsk; 50 m MFk;. 

Rdhkp Vw;gLtjpy; gq;fspg;G nra;Ak; epfo;Tfs; 

• rKj;jpuj;jpd; mbapy; Njhd;Wk; Gtp mjpu;T. 

• rKj;jpuj;jpd; mbapy; Njhd;Wk; vupkiy ntbg;G. 

• rKj;jpuj;jpd; mbapy; eilngWk; kz;rupT. 

• ghupa vupfw;fs; flypy; tPo;jy;. 
 
 
 
 
 
 
Rdhkp miyapd; ghjpg;ig Fiwg;gjw;fhd eltbf;iffs; 

❖ flw;fiuia mz;kpj;j  gpuNjrq;fspy; rTf;F> fz;ly; jhtuk; Nghd;wtw;iw eLjy;. 
❖ Rdhkp vr;rupf;if tpLj;j NghJ ,ad;w tiu flypy; ,Ue;J J}ukhd> caukhd ,lq;fis 

Nehf;fp nry;Yjy;. 
❖ flw;fiuapy; kzy; mfo;tij jLj;jy;. 
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fhl;Lj;jP 
Nfhil fhyq;fspy; cyu;thd jhtuq;fs; jPg;gw;wp mf; fhL g+uhfTk; guTk;.  
             
 
 
 
 
 
 
 
 
 
 
fhl;Lj; jPahdJ 

1. cyu;e;j kuk; xd;Wld; xd;W cNuhQ;Rk; NghJ ntg;gk; cUthfp jP Vw;gLk;. 
2. cyu;e;j kuq;fspy; kpd;dy; jhf;fj;jpd; NghJ jP cUthFk;. 
3. kdpj eltbf;iffshy; jtWjyhfNth / Ntz;Lnkd;Nwh jP cUthf;fg;gly;. 

 
jP Kf;Nfhzk; 
jP cUthFtjw;F Njitahd %d;W fhuzpfis itj;J mikf;fg;gl;l Kf;Nfhzp MFk;. 

1. vupnghUs; 
2. vupgw;Wepiy 
3. jfdj;Jizap (xl;rprd;) 

          
 
 
 
 
 
 
 
 
 
jP cUthFtjw;F ,k;%d;W fhuzpfSk; mtrpakhFk;. 
,jpy; xU fhuzp fpilf;fhtpbDk; jP cUthfhJ. 
 
 
 
 fhl;Lj;jP gw;Wtjw;F cjTk; fhuzpfs; 

❖ vupaf; $ba nghUshf cyu;e;j jhtu ,iyfs;> jz;Lfs; fhzg;gLjy;. 
❖ mjpf ntg;gepiy epyTjy;. 
❖ tspapd; <ug;gjd; Fiwthf ,Uj;jy;. 
❖ fhw;W tPRjy;. 
❖ rupthd gpuNjrkhf fhzg;gly;. ,jdhy; rha;tpd; fPo;gpuNjrj;jpy; ,Ue;J Nky;Nehf;fp jP 

Ntfkhf guTk;. 
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,aw;if mdu;j;jq;fSk; Gtp ntg;gkiljYf;Fk; ,ilapyhd njhlu;G 
gr;irtPl;L tpisT 
gr;irtPl;L tpisT vd;gJ Gtpia #oTs;s tspkz;lyk; ntg;gj;ij mfj;JwpQ;Rtjdhy; ,uT 
Ntisfspy; Gtp kpif Fspu;r;rp milahky; jLf;fpd;wJ. 
 
 
 
 
 
 
 
 
 
 
gr;irtPl;L thAf;fs; 

• fhgdPnuhl;irl;L   – CO2 

• nkNjd;          – CH4 

• ePuhtp           – H2O 

• FNshNuhGNshNuh fhgd;  – CFC 

• XNrhd;                - O3 
 
NOTE :-  

➢ gr;irtPl;L tpisT vd;gJ mq;fpfs; tho;tjw;F cfe;j #oiy  toq;Ffpd;wJ. 
➢ vdpDk; gr;ir tPl;L thAf;fs; #oypy; mjpfupg;gjhy; #oypd; ntg;gk; kpifahf 

mjpfupf;fpd;wJ. 
 
,jd; tpisthf  

1. #oy; ntg;gepiy mjpfupf;Fk;. 
2. gdpkiy cUthFk;. 
3. fly;kl;lk; cau;tilAk;. 
4. jiu ePupy; %o;Fk;. 
5. capupdq;fs; moptilAk;. 
6. gUtfhy khw;wq;fs; Vw;gLk;. 

 
gr;ir tPl;L thAf;fs; #oYld; NrUk; Kiwfs;  
fhgdPnuhl;irl;L 

1. vupkiy ntbg;gpd; %yk;. 
2. mdy; kpd; cw;gj;jp  %yk;. 
3. thfdq;fspd; vupnghUs; jfdj;jpd; NghJ. 

 
nkNjd; 

1. rJg;G epyq;fspy; ,Ue;J. 
2. Fg;ig NkLfspy; ,Ue;J. 

FNshNuhGNshNuh fhgd; 
1. Fspu;rhjdg;ngl;b %yk;. 
2. tspgjdkhf;fp %yk;. (A.C) 

 
Gtp ntg;gkiltij jLf;Fk; Kiwfs; 

1. fhLfis cUthf;fy;> ghJfhj;jy;. 
2. jdp Nghf;Ftuj;jpw;F gjpyhf nghJ Nghf;Ftuj;J Nritia gad;gLj;Jjy;. 
3. jhtu czTfis mjpfk; gad;gLj;Jjy;. 
4. kpd;id rpf;fdkhf gad;gLj;Jjy;. 
5. vspa tho;f;if Nfhyj;jpw;F goFjy; 
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R+whtsp 
R+whtsp jhoKf;fj;jpdhy; cUthFk;. 
 
 
 
 
 
 
 
 
 
R+whtsp cUthFtjw;fhd fhuzpfs;; 

1. ghupa rKj;jpu gpuNjrj;jpd; fly; Nkw;gug;gpy; ,Ue;J 60 m Mok; tiu ePupd; ntg;g epiy 

27o C [ tpl mjpfkhf ,Uj;jy;. 
2. tspkz;lyj;jpy; Nkw;fhTif Xl;lk; epyTjy;. 
3. jhoKf;fKk; cUthFk; ,lk; g+kj;jpa Nfhl;bw;F mz;ikapy; ,Uj;jy;. 
4. tspkz;ly <ug;gjd; Nky;Nehf;fp nry;Yk; NghJ 60% ,Yk; mjpfkhf ,Uj;jy;. 

 
R+whtspapd; fl;likg;G 
R+whtsp Ropapd; gpuNjrq;fs; %d;W gFjpia nfhz;bUf;Fk;. 

1. fz; 
2. fz; Rtu; 
3. RUs; ryhiffs; 

 
 
 
 
 
 
 
 
 
 
 
 
 
fz; 

• R+whtsp Ropapd; eLgFjpapy; fhzg;gLk;. 

• ikaj;jpy; ,Ue;J 30km – 60km tiu fhzg;gLk;. 

• ,g;gpuNjrj;jpy; kio fhzg;glhJ. 

• Nkfq;fs; fhzg;glhJ. 

• ,Nyrhd fhw;W fhzg;gLk;. 

• nra;kjp glj;jpy; fWg;Gepw tl;l gFjpahf fhzg;gLk;. 
 

                  
fz; Rtu; 

• fz; gFjpia Rw;wp cUis tbtpy; mike;Js;sJ Kfpy; $l;lkhFk;. 

• ,q;F gyj;j fhw;Wld; kio nga;Ak;. 
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RUs; ryhif 

• fz; RtUf;F ntspNa fhzg;gLk;. 

• mjpfkhf ghjpg;ig Vw;gLj;Jk; gpuNjrk;. 

• tl;ltbtpy; Ntfkhf fhw;W tPRk;. 
 
NOTE:- Gtpapd; kj;jpa Nfhl;bw;F mz;ikapy; fpilf;Fk; mjpf #upa ntg;grf;jpia  gug;Gk; 
gpujhd fhuzp R+whtsp MFk;. 
 
NOTE:-  

• ,yq;ifapy; mjpfsT R+whtsp jhf;fk; etk;gu;> brk;gu; khjq;fspNy Vw;gl;Ls;sJ. 

• ,yq;ifia jhf;Fk; R+whtsp tq;fhs tpupFlhtpy; Vw;gLk; jho; mKf;fj;jpdhy; Vw;gLk;. 

• ,yq;ifia mjpfkhf fpof;F flw;fiu tspahfNt R+whtsp jhf;fpAs;sJ. 
            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,aw;if tsq;fis Ngz;jF Kiwapy; gad;gLj;jy; 
 
,aw;if tsq;fs; 

❖ kdpj jiyaPL ,d;wp ,aw;ifahf cUthFk; gjhu;j;jk; ,aw;if tsq;fs; MFk;.  
• tsp 
• ePu; 
• fdpaq;fSk; ghiwfSk; 
• jhtuq;fs;> tpyq;Ffs; 
• mupkuk; 

 
ePupd; Ngz;jF gad;ghL 

❖ ,aw;if tsq;fis vjpu;fhy re;jjpapdu; gad;gLj;jf; $bathW ghJfhj;J gad;gLj;Jjy; 
Ngz;jF gad;ghL vdg;gLk;. 

 
 
 
 
 
 
 
 
 
 
 
 

 



41 
 

 

ePiu Ngz;jF Kiwapy; gad;gLj;Jk; Kiwfs; 
1. Fsq;fis mikj;jy; 
2. tPl;by; kioePu; Nrfupf;Fk; njhl;bia mikj;jy; 
3. gapu;r; nra;ifapy; ePiu rpf;fdkhf gad;gLj;jy; 
4. ePu; tPz;tpuakhjiy jLj;jy; 

   
   
 
 
 
 
 
 
 
 
 
ghiwfSk; fdpaq;fSk; 
fdpaq;fs; 

❖ ,aw;ifapy; fpilg;gJk; Fwpj;j xU $iw nfhz;lJk;> gspq;FUtbtkhd mNrjd jpz;kg; 
gjhu;j;jk; fdpak; vdg;gLk;. 

 fhupak; 
 gbfk; (jpUthdfy;) 
 ,y;kidw;W 
 W}l;ily; 
 Nru;Nfhz; 
 ngy;];ghu; 
 mg;giul;L 
 rpypf;fh kzy; 
 ,uj;jpdf;fy; 
 
fdpaq;fspd; ,ay;Gfs;. Features of  minerals 

• fdpakhdJ jdpnahU gjhu;j;jj;jpdhy; Mf;fg;gl;lJ.  

• jpl;lkhd Nfj;jpu fzpj tbtpy; fhzg;gLk;.  

•  

Eg :- 

   fhuPak; Graphite 

    ,y;kidl; Ilmenite 

    gbfk; Quartz  

    ikf;fh Mica  

    njhyikw;W Dolemite 

    ngy;];ghu; Feldspar 
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ghiwfs; Rocks 
 

• gy gjhu;j;jq;fshy; Mf;fg;gl;lJ.  

• jpl;lkhd Nfj;jpufzpj tbitf; nfhz;bUf;fhJ.  
  
Eg :-  fpuidl; Granite (fUq;fy;)   

     ie]; Gneiss  

 
 
 
 
 
 
ghiwfs; 

❖ fdpaq;fs; gy Nru;e;J ghiwfs; cUthFk;. 
ie]; 
fpuidl; (fUq;fy;) 
  

❖ jdp xU fdpaj;jhy; Mf;fg;gl;l ghiwfs; 
 Rz;zf;fy; 
 jpUthidf;fy; (gbfk;) 
 

❖ mg;giul;L mjpfk; fhzg;gLk; ,lk; :- vg;ghnty 
❖ ,y;kidl;L mjpfk; fhzg;gLk; ,lk; :- Gy;Nkhl;il 
❖ ,uj;jpd fw;fs; fhzg;gLk; ,lk;  :- ,uj;jpdGup 
❖ rpypf;fhkzy; mjpfk; fhzg;gLk; ,lk; :- ehj;jhz;bah 

 
 
,uj;jpdf;fy; 

❖ ,yq;if mjpfsT ,uj;jpd fw;fis nfhz;bUg;gjhy; ,uj;jpd J}gPgk; vd 
miof;fg;gLfpd;wJ. 

❖ ,yq;ifapd; Njrpa ,uj;jpdf;fy;  ePykhzpf;fk; MFk;  
❖ ,yq;ifapy; fhzg;gLk; ,uj;jpd;f;fy; tiffs; 
1. ePykhzpf;fk; 
2. rptg;G khzpf;fk;  
3. G];guhfk; 
4. gj;kuhfk; 

 
 
 

 

• ,uj;jpdfw;fs; gy;NtW epwq;fspy; tifg;gLj;Jtjw;fhd fhuzk; mtw;wpy; khRfs; 
(cNyhf xl;irl;Lf;fs;) fye;jpUg;gjhy; MFk;. 
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tpN~l ,ay;Gila ,uj;jpd fw;fs; 
❖ grpq;fy; :-,aw;if xspapy; gr;ir epwkhfTk; nraw;if xspapy; rptg;G epwkhf 

fhl;rpaspf;Fk;. 
❖ it^upak; :- ,jd; kPJ xsptpOk; NghJ g+idapd; fz;Nghy; Njhd;Wk;. 
❖ MWE}y;  :- ,jd; kPJ xsptpOk; NghJ el;rj;jpuk; Nghy; xsp njwpg;gilAk;. 

 
 
 
 
 
 
 
 
 
 
 
 
 

❖ ghiwj;Jz;LfSld; $ba ,uj;jpdf;fy; ,y;yk; vdg;gLk;. 
❖ ,uj;jpdf;fy; Ruq;fj;jpy; epyj;jpw;F rkhe;jukhf Njd;gLk; Ruq;fk; Njhdht vdg;gLk;. 

 
 
 
 
 
 
 
 
 
 
 
 
 
,uj;jpd fw;fspd; rpwg;gpay;Gfs; 

1. td;ik $baJ 
2. Fiwe;j Nja;khdk; cilaJ 
3. gy epwq;fspy; fhzg;gLk;. 

cau; KwpTr; Rl;b cilaJ. 
 
td;ikj; jd;ik 

❖ fdpaq;fspd; td;ikj; jd;ikia msg;gjw;F “Nkh msTj;jpl;lk;” Mohr's scale gad;gLk;. 

❖ td;ik jd;ik $ba gjhu;j;jk; ituk; MFk;. 
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❖ td;ik jd;ik $ba nghUspdhy; td;ik jd;ik Fwie;j nghUspy; fPwiy Vw;gLj;j 
KbAk;. 

 
td;ik jd;ik $ba nghUl;fs; Nja;tilahJ . 
Eg:-   ,uj;jpdf;fy; td;ik $baJ ,jd; fhuzkhf ,ae;jpughfk; nra;tjw;F gad;gLfpd;wJ. 
 
 
 
 
 
 
 
 
KwpTr; Rl;b 

❖ gjhu;j;jk; xd;W xspia CLGftplr; nra;Ak; NghJ xspahdJ KwptilAk;. 
❖ ,J KwpRr; Rl;bf;F Vw;gNt eilngWk;. 

 
 
 
rpy gjhu;j;jq;fSk; mjd; KwpTr; Rl;bAk; 

1. tsp         - 1. 
2. ePh;     - 1.3 
3. fz;zhb    - 1.5 
4. ePy khzpf;fk;   - 1.7 
5. ituk;         - 2.4 

 
Note :-   KwpT Rl;b mjpfkhd gjhu;j;jk; ituk; MFk;. 
 
,uj;jpd fy; mfo;tjhy; Vw;gLk; gpur;rpidfs; 

❖ kz; mupg;G Vw;gLk; 
❖ ,aw;if ePu; epiyfs; khrilAk; 
❖ kz; rupT Vw;gLk; 
❖ fhLfs; mopf;fg;gLtjhy; capu; gy;tifik FiwtilAk; 
❖ mfo;Tfs; tay;fspy; Nkw;nfhs;tjhy; tptrha cw;gj;jpfs; FiwtilAk;  
❖ Ruq;fj;jpy; ePu; Njq;Ftjhy; nlq;F guTjy; 
❖ r%f Vw;wj;jho;T cUthFk;. 
❖ khztu;fspy; fy;tpepiyik NkhrkilAk; 

 
jhtuq;fs; 
jhtuj;jpd; gad;fs; 

❖ cztpw;fhf - ney;> Nrhsk;> kh 
❖ Fbghdq;fs; - Njapiy> Nfhg;gp> tpy;tk; 
❖ epoy; jUjy; - ngupa kuq;fs; 
❖ xl;rprid toq;Fjy; - rfy jhtuq;fs; 
❖ fhgdPnuhl;irl;il Fiwj;jy; - rfy jhtuk; 
❖ fhw;W jilahf - rTf;F 
❖ MilfSf;fhd %yg; nghUs; tsq;fs; - gUj;jp 
❖ mofpw;F - FNuhl;ld;> Nuh[h 
❖ moF rhjd nghUl;fSf;F- kQ;rs;> re;jdk;> fw;whis 
❖ gy ruf;Fg; nghUl;fs; - ky;yp> nfhWf;fha;> nte;ijak; 
❖ kUe;J nghUl;fSf;F - fLf;fha;> ney;yp> Jsrp 
❖ ,urhad gjhu;j;j cw;gj;jp- Afypg;u]; (tpf;];) 
❖ mupku cw;gj;jp - Njf;F> Kjpiu> rKis 
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mupkuk; 

❖ mupkuk; ngupa cWjpahd jz;Lfis cila jhtuq;fspy; ,Ue;J ngwg;gLfpd;wJ. 
❖ kPo; Row;rpf;F cl;glf;$baJ. 
❖ mupkuj;jpd; tpNrl ,ay;Gfs;:- 
1. ePz;lfhyk; ghtpf;Fk;. 
2. ntg;gj;ij jhf;Fg;gpbf;Fk;. 
3. gy epwq;fSld; ftu;r;rpahf fhzg;gLk;. 

                
 
mupkuk; ngwg;gad;gLk; jhtuq;fs; 

1. Njf;F 
2. rkz;liy 
3. Kjpiu 
4. ghiy 
5. kUJ 
6. kh 
7. gyh 
8. Ntk;G 
9. fUq;fhyp 

   
 
 
 
 
 
 
 
\ 
mupkuq;fspd; gad;ghL 

1. fjT> ad;dy;> jsghl> cw;gj;jpf;F 
2. fUq;fy;iy gpog;gjw;F Mg;G nra;tjw;F ty;yg;gl;il kuk; gad;gLk;. 
3. ePupy; Ntiy nra;tjw;F vz;nza; kuk; gad;gLk;. 
4. Kf%b nra;a Vopiyghiy kuk; 
5. Nksk; nra;a ,dy;thif kuk; 
6. cuy; nra;a Gd;id kuk; 
❖ ,bag;g cuy; nra;a G+tur kuk; 

 
kuq;fs; cf;fyiljy; 

❖ jhtu jz;Lfs; cf;fyila fhuzpahd Ez;zq;fp gq;fR MFk;. 
❖ mupkuq;fSf;F ghjpg;ig Vw;gLj;Jk; Nguq;fp 
1. fiwahd; 
2. gyif Jisf;Fk; tz;L 

   
 
 
 
 
 
 
 
 
 
 
 

 

 

 



46 
 

 

mupkuq;fs; cf;fyiltij jLf;Fk; Kiwfs; 
❖ mupkuj;jpDs; ePh; cl;nry;tijj; jLj;jy; 
❖ mupkuj;ij gjg;gLj;jy; 
❖ mupkuj;ij ghJfhg;gjw;F ,urhad gjhu;j;jk; gad;gLj;jy; 

 
ePu; cl;nry;tij jLj;jy; 

❖ ePh; cl;nry;tij jLg;gjw;F mupkuj;jpd; Nky; epwg;G+r;R G+Rjy; 
Eg :- fjpiu> NkirfSf;F xapy; ngapd;il G+Rjy; 
 
           
 
mupkuj;ij gjg;gLj;jy; 
mupkuj;ij ePz;lfhyk; kioglhJ caupa Kiwapy; mLf;fp itf;Fk; NghJ mjpy; cs;s ePh; 
mfw;wg;gl;L cyu;j;jg;gLfpd;wJ.  
 
 
 
 
 
 
 
 
 
,urhad gjhu;j;jq;fs; gad;gLj;jy; 

❖ mupkuq;fspd; Nky; er;Rj;jd;ikahd ,urhad gjhu;j;jq;fis g+Rtjd; %yk; fiwahd;> 

gyif> Jisf;Fk; tz;Lfspy; ,Ue;J ghJfhg;gspf;fyhk; Creosote 

Eg :-  Gifapuj rpypg;gu; fl;il> kpd;fk;gq;fspy; 
    ,wg;gu;> igz]; kuq;fis NgZtjw;F NghNuhd; rpfpr;ir tsq;fg;gLk;. 
                 
 
 
 
 
 
 
 
 
Note :-  NghNuhd; rpfpr;ir vd;gJ Nghupf;fkpyk; nghuf;];> gq;fR> ehrpdp> fye;j fyitapy; 
kuq;fs; mkpo;j;jpitf;fg;gLk;. 
                
 
 
 
 
 
 
 
 
 
 
mupkuq;fis ghJfhg;gjhy; vw;gLk; ed;ikfs; 

❖ kuq;fis ePz;l fhyk; NgZtjhy; Gjpjhf fhLfs; mopf;fg;gLjy; FiwtilAk;. 
❖ nghUshjhu e];lj;jpy; ,Ue;J ghJfhg;G ngwy;. 

 

 

 

 

 


