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V.NIRMALAN SCIENCE WORLD BATTICALOA- ZOOM CLASS 2023 GRADE 9 0771805232 

 

• cly; KOtJk; gjhu;j;jq;fis nfhz;L nry;Yk; njhFjp FUjp Rw;Nwhl;l njhFjpahFk;. 

• kdpjdpy; %ba Rw;Nwhl;l njhFjp fhzg;gLk;. 

• NkYk; ,J ,ul;il FUjp Rw;Nwhl;lkhFk;. 

• cly; G+uhfTk; Njitahd FUjpia tpdpNahfpg;gjw;F gk;gpahf ,jak; fhzg;gLk;. 
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• ,jaj;jpy; ehd;F miwfs; fhzg;gLk;. 
1. ,uz;L Nrhizaiwfs;. 

▪ tyJ Nrhizaiw. 
▪ ,lJ Nrhizaiw. 

2. ,uz;L ,jatiwfs;. 
▪ tyJ ,jatiw. 
▪ ,lJ ,jatiw. 

 
 
 

• ,jaj;jpy; NkNy cs;s miwfs; Nrhizaiwfs; MFk;. 

• ,jaj;jpy; fPNo cs;s miwfs; ,jatiwfshFk;. 

• Nrhizaiw> ,jatiwf;Fk; ,ilNa thy;Gfs; fhzg;gLk; 

• thy;Gfs; xU jpirapy; khj;jpuk; FUjp nry;tjw;F cjTk;. 

• ,U$u;thy;T :- ,lJ Nrhizaiwf;Fk; ,lJ ,jatiwf;Fk; ,ilNa ,U$u;thy;T 
fhzg;gLk;. 

• Kf;$u;thy;T :- tyJ Nrhizaiwf;Fk; tyJ ,jatiwf;Fk; ,ilNa Kf;$u;thy;T 
fhzg;gLk;. 

 
 

 

 

 

 

 

ehbfs; 

• ,jaj;jpy; ,Ue;J FUjpia ntspNehf;fp nfhz;L nry;git ehbfs; vdg;gLk;. 

• ,jatiwapy; ,Ue;J Muk;gkhFk; 

• ,jaj;jpy; ,uz;L ngU ehbfs; fhzg;gLfpd;wJ. 
1. njhFjp ngUehb. 
2. Rthrg;ig ngUehb. 

• njhFjp ngUehb ,lJ ,jatiwapy; Muk;gpf;Fk;. 

• Rthrg;ig ngUehb tyJ ,jatiwapy; Muk;gpf;Fk;. 

• ngU ehbfs; Muk;gpf;Fk; ,lj;jpy; khj;jpuk; miukjp thy;Gfs; fhzg;gLk;. 
ehsk; 

• ,jaj;ij Nehf;fp FUjpia nfhz;L tUgit ehsk; MFk;. 

• Nrhizaiwapy; jpwf;Fk; 

• Nkw;ngU ehsk;> fPo; ngU ehsk; tyJ Nrhidaiwapy;  
jpwf;Fk;. 

• tyJ Rthrg;ig ehsk;> ,lJ Rthrg;ig ehsk; ,lJ  
Nrhidaiwapy; jpwf;Fk;. 

• ehsq;fs; G+uhf thy;G fhzg;gLk; 

• ehsq;fs; %ykhf td;$l;Lj;jirapd; RUf;fj;jpd;  
tpisthy; thy;Gfspd; cjtpAld; FUjp ,jaj;ij  
Nehf;fp xU jpirapy; nry;fpd;wJ 
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FUjp Foha;fs;. 

1. ehb. 
2. ehsk;. 
3. kapu;Jis Foha;fs; vd tifg;gLk;. 

• ,it FUjpia nfhz;Lnry;Yk; Foha;fshFk;. 

•  
 

 

ehb ehsk; 

ehbfspd; Rtu; jbj;jJ. ehsq;fspd; Rtu; nky;ypaJ. 

cs;spilntsp rpwpaJ. cs;spilntsp ngupaJ. 

cau; mKf;fKila FUjpia nfhz;L 
nry;Yk;. 

mKf;fk; Fiwe;j FUjpia nfhz;L 
nry;Yk;. 

,jaj;jpy; ,Ue;J FUjpia ntspNehf;fp 
nfhz;Lnry;Yk;.  

,jaj;ij Nehf;fp nfhz;L nry;Yk;. 

ehbspd; Rtu; kPs; jd;ik cilaJ. ehsq;fspd; Rtu; kPs;jd;ik mw;wJ. 

ehbfs; Muk;gpf;Fk; ,lj;jpy; khj;jpuk; 
thy;Gfs; fhzg;gLk;. 

ehsq;fs; KOtJk; ,jaj;ij Nehf;fp 
thy;Gfs; fhzg;gLk;. 

ngUk;ghYk; xl;rprd; $ba FUjpia 
nfhz;L nry;Yk;. 
tpjptpyf;F :- Rthrg;ig ehb 
fhgzPnuhl;irl;L $ba FUjpia nfhz;L 
nry;Yk;. 

nghJthf fhgzPnuhl;irl;L $ba 
FUjpia nfhz;L nry;Yk;. 
tpjptpyf;F :- ehsk; xl;rprd; $ba 
FUjpia nfhz;L nry;Yk;. 

clypd; Mokhd gpuNjrj;jpy; fhzg;gLk;. clypd; Nkw;gug;gpy; fhzg;gLk;.  

FUjp cau;mKf;fj;jpy; fhzg;gLk;. jho; mKf;fj;jpy; FUjp fhzg;gLk;. 

FUjp tpl;L tpl;L ghAk;. FUjp njhlu;r;rpahf ghAk;. 
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FUjp kapu;Jis Foha;fs; 

• kpf nky;ypa JisAila Foha;fs; MFk;. 

• fyq;fSf;fpilNa fhzg;gLk;. 
 

 

 

• FUjp kapu; Foha;fspd; Rtu; xU fy jbg;GilaJ. 
 

 

 

 

 

 

• FUjp kapu; Foha;fspy; ,Ue;J fyq;fSf;Fs;Ns xl;rprd;> Nghriz gjhu;j;jk; 
vd;gd nry;Yk; 

•  fyq;fspy; ,Ue;J FUjp kapu; Foha;fspd; cs;Ns fhgdPnuhl;irl;L Nghd;w 
fopTfs; guty; Kiw %yk; gupkhw;wkilAk;. 

 
 

 

 

 

 

 

 

FUjpapd; $WfSk; njhopy;fSk; 

FUjpapYs;s $Wfs; 2  tifg;gLk;  
❑ jputtpioak; 
❑ FUjpf;fyq;fs; 

FUjpf;fyk; 3 tifg;gLk; 

nrq;FUjpfyk; (RBC) 

ntz;FUjpf;fyk; (WBC) 

FUjpr;rpWjl;L (PLT) 
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nrq;FUjp fyk; (RBC) Red Blood Cells 

• FUjpapd; rptg;G epwj;jpw;F fhuzkhd fykhFk;. 
<NkhFNshgpd; vDk; epwg;nghUis nfhz;lJ. 

• njhopy; :- xl;rprid fhTjy;. 

• Note :- nrq;FUjp fyj;jpy; cs;s <NkhFNshgpd; epwg;nghUSld; xl;rprd; 
gpizf;fg;gl;L flj;jg;gLfpd;wJ. 

nrq;FUjp fyk; ,Ugf;f FopthdJ. 
 

 

 

 

 

 

ntz;FUjp fyk; (WBC) White Blood Cells 

• ntz;FUjp fyk; ,uz;L tifg;gLk;. 
1. rpWkzp nfhz;l ntz;FUjp fyk;. 
2. rpWkzp mw;w ntz;FUjp fyk;. 

• njhopy; :- clypDs; GFk; Ez;zq;fpfis mopj;J Neha; vjpu;Gf;F cjTjy;. 
Neha; vjpu;g;;G rf;jp epu;g;gPld rf;jp. 
 
 

 

 

 

 

 

FUjp rpWjl;L (platelets)  

• ,it fykhf fUjg;gLtjpy;iy. 

• ,it fy Jz;LfshFk;. 

• njhopy; :- FUjp ciwjYf;F cjTjy;. 

• FUjp rpW jl;L rpy Neha;fspd; NghJ  
FUjp rpW jl;Lf;fspd; vz;zpf;if FiwtilAk;. 
nlq;Ffha;r;ry;. 
vypf;fha;r;ry; 

• FUjp rpWjl;Lf;fspd; vz;zpf;if rhjhuz xUtupd;. 
  150000 - 450000 tiu fhzg;gLk;. 
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FUjp jputtpioak; 

•  FUjp jputtpioaj;jpd; ngUk;gFjp ePuhFk;. 

• ngUk;ghyhd gjhu;j;jq;fs; ,jpy; fiue;J fhzg;gLk;. 
1. rkpghl;L tpisnghUl;fs;. 
2. fopTg;nghUl;fs;. 
3. XNkhd;fs;. 
4. thAf;fs;. 
5. kUe;Jfs;. 

• FUjp Gujq;fs; fiuahJ njhq;fy; epiyapy; fhzg;gLk;. 

• FUjp Gujk; ehd;F tifg;gLk; 
✓ my;gpAkpd; 
✓ FNshgpA+ypd; 
✓ iggpupNdh[d; 
✓ GNuhj;Jnuhk;gpd; 

• FUjp jputtpioaj;jpd; njhopy; :- gjhu;j;jq;fis flj;Jjy;. 
FUjp tiffs; 
gpujhdkhf FUjp 4 tifg;gLk;. 

A tif FUjp. 

B tif FUjp. 

AB tif FUjp. 

O tif FUjp. 

• FUjpia ehd;F tifahf tifg;gLj;jpatu; ‘yhd;]; iudu;’ Mthu;. 

• nrq;FUjp fyj;Jld; ,ize;Js;s gpwnghUs; vjpupapd; tiff;Nfw;g FUjp 
ehd;F tifg;gLk;. 

• gpw nghUs; vjpup ,uz;L tifg;gLk;. 

• A tif gpwnghUs; vjpup. 

• B tif gpwnghUs; vjpup. 
 

 

• nrq;FUjp fyj;Jld; A tif gpwnghUs; vjpup  

,ize;jpUg;gpd; mJ A tif FUjp MFk;. 
 

 

• nrq;FUjp fyj;Jld; B tif gpwnghUs; vjpup  

,ize;jpUg;gpd; mJ B tif FUjp MFk;. 
 

• nrq;FUjp fyj;Jld; A, B tif gpwnghUs;  

vjpup ,ize;jpUg;gpd; mJ AB tif FUjp MFk;. 
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• nrq;FUjp fyj;Jld; ve;j tpj gpwnghUs;  
vjpupAk; ,y;iynadpy; O tif FUjp vdg;gLk;. 
 

FUjp khw;wPL / FUjp FWf;Fgha;r;ry; / FUjp Vw;wy;.   

• xUtupd; FUjpia ,d;ndhUtupd; clypDs; nrYj;Jjy; FUjp FWf;F 
gha;r;ry; vdg;gLk;. 

• FUjpia nfhLg;gtu; toq;fp MFk;. 

• FUjpia ngWgtu; thq;fp MFk;. 

• Note :- FUjpia nfhLg;gjw;Nfh / thq;Ftjw;Nfh FUjp tif ,uz;Lk; 
nghUe;j Ntz;Lk;. 

FUjpia toq;Fk; NghJ                   FUjpia thq;Fk; NghJ 

     

wPr]; (Rh) fhuzp 

• wPr]; fhuzpia nfhz;Ls;s FUjp (+) tif FUjp MFk;. 

• Rh fhuzp mw;w FUjp tif (-) tif FUjp MFk;.  

Rh+   → wPr]; fhuzp cs;sJ. 

Rh-   → wPr]; fhuzp mw;wJ. 
 

• Rh I mbg;gilahf nfhz;L  
     FUjp vl;L tifg;gLk;. 

1. A+ , A- 

2. B+ , B- 

3. AB+ , AB- 

4. O+ , O- 

• Rh mw;w FUjpia vy;NyhUf;Fk; toq;fyhk;. 

• Rh mw;w FUjpia Rh fhuzp cs;stu;fSf;Fk;> Rh fhuzp mw;wtUf;Fk; 
toq;fyhk;. 

• Rh cs;s FUjpia Rh fhuzp cs;stu;f;F khj;jpuk; toq;fyhk;. 
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FUjp xUq;nfhl;ly;. 

• FWf;F gha;r;ry; nra;j FUjp thq;fpapd; clypDs; jpul;rp miljy; 
xUq;nfhl;ly; vdg;gLk;. 

FUjp ciwjy;. 

• fhak; Vw;gLk; re;ju;gq;fspy; FUjp fyd; rpijtilAk; NghJ FUjpahdJ 
njhlu;r;rpahf ntspNaWtij jLg;gjw;F FUjp ciwjy; nghwpKiw 
cjTfpd;wJ. 

• FUjp ciwjYf;F mtrpakhd FUjp rpWJzpf;if FUjp rpWjl;lhFk;. 

• FUjp ciwjYf;F mtrpakhd FUjp Gujk; iggpupNdh[dhFk;. 

• FUjp ciwjy; nghwpKiw fhak; Vw;gl;l ,lj;jpy; eilngWk;. 

• Mdhy; FUjp xUq;nfhl;ly; cly;G+uhfTk; eilngWk;. 
 
FUjp Rw;Nwhl;l njhFjpia MNuhf;fpakhf NgZtjw;F filg;gpbf;f Ntz;bait. 

1. kdmOj;jj;ij Fiwj;jy;. 
2. clw;gapw;rp nra;jy;. 

3. clypd; cauepiw tpfpjj;ij (BMI) NgZjy;. 
4. fwpAg;G gad;ghl;il Fiwj;jy;. 
5. cau;FUjp mKf;fk; Nghd;w epiyikfis fl;Lg;ghl;by; itj;jpUj;jy;. 
6. czTld; goq;fs;> fha;fwpfs;> ,iyf;fwp tiffis mjpfk; Nru;j;Jf; 

nfhs;sy;. 
7. vz;nza; mjpfKs;s czTfis Fiwj;jy;. 
8. Gifj;jy;> kJghtid vd;gtw;iw jtpu;j;jy;. 
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• jhtu tsh;r;rpia fl;Lg;gLj;Jk; ,urhad gjhu;j;jq;fs; jhtu tsu;r;rp 
gjhu;j;jq;fs; MFk;. 

• ,g;gjhu;jq;fs; ,uz;L tifahf fhzg;gLk;. 
1. jhtu tsh;r;rpia J}z;Lk; gjhu;j;jq;fs;. 
2. jhtu tsh;r;rpia epNuhjpf;Fk; gjhu;j;jq;fs; (jLf;Fk;). 

 
jhtu tsu;r;rp gjhu;j;jq;fs; 

• xl;rpd;    

• mg;rprpf; mkpyk; 

• [pguypd;   

• vjpyPd; 

• irw;Nuhifdpd; 
 
xl;rpd;;fs; 

• jhtuj; jz;bd; cr;rpapYk; Nthpd;  
EdpapYk; fhzg;gLk;. 

 
 

• njhopy; :- fy ePl;rpf;F cjTjy;. 

• xl;rpd;;fs; tpistpdhy; jhtuq;fs;  
cauj;jpy; mjpfupf;fpd;wJ. 
 

xl;rpd;; fhuzkhf jhtukhdJ fpisnfhs;shJ  
cauj;jpy; mjpfhpf;Fk; ,J cr;rp Ml;rp  
vdg;gLk;. 
 

• jhtu cr;rp gFjpia ePf;Fk;NghJ xl;rpd;fs; mfw;wg;gLtjhy; fpis nfhs;tJ 
(mUk;Gfs; cUthjy;) mjpfhpf;Fk;.  
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• jhtukhdJ xUjpirapy; khj;jpuk; R+upa xsp fpilf;Fk; nghOJ R+upa xsp 
cs;s jpiria Nehf;fp jhtu EdpahdJ tistilAk;. 

• ,J Neh; xspj;jpUg;g mirthFk;. 
 
 
 
 
 
 
 
 
 

• Kjd; Kjypy; fz;Lgpbf;fg;gl;l jhtu XNkhd; xl;rpd; MFk;. 
 
[pguypd;fs; 

• jhtu jz;LfspYk; fyq;fspYk; jhtu tsh;r;rpia J}z;Lk;  

• fZ ,ilj;J}uk; mjpfhpf;f cjTk;. 
 
 
 
  

 

 

irw;Nuhifdpd;fs; 

• fyg;gpupT Ntfj;ij mjpfhpf;Fk;. 

• G+>,iy> jz;L> Ntu; tsh;r;rpia mjpfhpf;Fk;. 

• tpj;J Kisf;Fk; Ntfj;ij J}z;Lk;. 

• jhtuq;fs; Kjph;r;rp miltij jhkjg;gLj;Jk;. 

• Ntu; nfhs;siy tpiuTgLj;Jk;. 
 
mg;rprpf; mkpyk; 

• twl;rp Vw;gLk; fhyj;jpy; ,iy thia  
%Ltjhy; Mtp capu;g;ig jLf;Fk;. 
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vjpypd; 

• fha;fis gOf;fr; nra;a cjTk;. 

• fha;fs; gOf;Fk; NghJ  
Nrkpf;fg;gl;Ls;s khg;nghUs;  
nty;ykhf khWk;. 

• rpijtile;j ,ioaq;fis  
GJg;gpf;Fk;. 

 
nraw;if tsu;r;rp gjhu;j;jk; 

nraw;if tsu;r;rp gjhu;j;jk; gad;fs; 

2,4 D P A  ,2,4 ,UFNshNuh gPndhf;rp 
mrw;wpf; mkpyk; 

tay;fspy; mfd;w ,iy fis 
ehrpdpahfg; gad;gLfpwJ. 

2>4>5>TPA 

(2>4>5 jpiuFNsNuh gPndhl;rp 
mrw;wpf;fkpyk; 

 tay;fspy; mfd;w ,iy fis 
ehrpdpahfg; gad;gLfpwJ. 

IAA (,d;Nlhy; mrw;wpf;fkpyk;) jz;Lj; Jz;Lfspid Ntu; nfhs;sr; 
nra;Ak;. 

tpisr;riy tpiuthf 
ngw;Wf;nfhs;tjw;F. 

IBA (,d;Nlhy; gpA+w;wpf;fkpyk;) jz;Lj; Jz;Lfspid Ntu; nfhs;sr; 
nra;Ak;. 

tpisr;riy tpiuthf 
ngw;Wf;nfhs;tjw;F. 

NAA (eg;jyPd; mrw;wpf;fkpyk;)  kuj;jpYs;s fha;fs; KjpuKd; 
cjpu;tij jLg;gjw;Fk; md;dhrpfspy; 
fha;fs; cUthtij $l;Lk;. 

irw;Nwhnrhy; Nghfk; jg;gpa fhyq;fspy; fha;fs; 
Njhd;Wtij J}z;Ljy;. 

(c+k;) kh 
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mirT 

• J}z;lYf;fhd Jyq;fyhf mq;fpfs; KO clypYk; my;yJ clypd; 
gFjpfspy; mikit khw;wpf;nfs;Sjy; mirT vdg;gLk;. 

• tpyq;Ffs; mirtpw;fhf vd;G>jirfis gad;gLj;Jfpd;wd. 
 

 

 

 

 

 

 

 

vd;G> jirfspd; njhopy;fs; 

• mirtpw;F cjTk;. 

• clYf;F tbtj;ij nfhLf;Fk;. 

• cWjpf;F cjTk;. 

• jhq;Fk; njhopiy Nkw;nfhs;Sk;. 
 

jirapd; ,ay;Gfs; 
1. ehu; tbtpy; fhzg;gLk;. 
2. RUq;Fk; jd;ik cilaJ. 
3. jsUk; (tphptilAk;) jd;ik cilaJ. 
4. RUf;fk;> jsh;tpd; gpd; kPz;Lk; gioa epiyia milaf;$baJ. 

 
ifapy; cs;s jirfspd; fl;likg;G 
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• ifGaj;jpy; ,uz;L tifahd jirfs; cz;L. 
1. ,Ujiy jir. 
2. Kj;jiy jir. 

• ifia kbf;Fk;NghJ 
1. ,Ujiy jir RUq;Fk;. 
2. Kj;jiy jir jsu;tilAk;. (tphpAk;) 

• ifia epkpu;j;Jk;NghJ 
1. ,Ujiy jir tpupAk;. 
2. Kj;jiy jir RUq;Fk;. 

 

jhtuq;fspd; jhq;FjYk; mirTk;. 

jhtuj;jpy; jhq;Fk; ,ay;G 

• G+z;Lj; jhtuq;fs; epkpu;e;j epiyapy;  
,Ug;gjw;F ePu; mtrpakhFk;. 

  

• nghpa kuq;fis jhq;Ftjw;F ituk; nrwpe;j jz;Lfs; fhzg;gLk;. 

• jz;Lfspy; itug;gFjp fho; ,ioakhFk;. 

• ,jd; cWjpf;F fyq;fspy; ,ypf;dpd; gbtiljy; fhuzkhFk;. 
 

 

 

 

jhtu mirT 

• jhtuq;fs; J}z;lYf;F fhl;Lk; Jyq;fy; jhtu mirthFk; 

• jhtu mirTfs; ,uz;L tifg;gLk; 
1. jpUg;g mirT. 
2. Kd;dpiy mirT. 

jpUg;g mirT. 

• ,q;F J}z;lypd; jpirf;Fk; Jyq;fypd; jpirf;Fk; njhlu;G cz;L. 

• ,q;F jpirahdJ 
1. J}z;lypd; jpiria jpiria Nehf;fp Jyq;fy; fhzg;gLk; vdpd; - Neh; 

jpUg;g mirT. 
2. J}z;lypd; jpirf;F vjph; jpirapy; Jyq;fy; fhzg;gLk; vdpd; - kiw 

jpUg;g mirT. 
 
Neh; xspj;jpUg;g mirT. 

• R+hpa xspia Nehf;fp jhtu Edp tisjy;. 
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Gtp jpUg;g mirT 

1. Neh; Gtp jpUg;g mirT 

 jhtu Nth; epyj;ij Nehf;fp tsh;jy;. 

 
kiw Gtp jpUg;g mirT. 
▪   jhtu mq;Fu gFjp epyj;jpw;F vjpuhf NkyNehf;fp tsh;jy;. 
▪ fz;ly; jhtuq;fspd; %r;R Nth; Gtpf;F vjpuhf Nky;Nehf;fp tsh;jy;. 

 
 

 

 

 

Neh; ePu; jpUg;g mirT 

• jhtu Ntu; ePiu Nehf;fp tsu;jy;. 
 

 

 
 
 
Neh; ,urhad jpUg;g mirT 

• kfue;j kzp Kisj;jypd; NghJ  
kfue;j Foha; R+iy Nehf;fp tsu;jy;. 

 

Neh; gupr jpUg;g mirT/Neh; njhLif jpUg;g mirT 

• eype;j jhtuq;fspd; je;Jf;fs; Mjhuj;ij Rw;wp  
tsh;jy;. 

,q;F jpUg;g mirtpw;F jhtu tsh;r;rp gjhu;jq;fNs  
fhuzkhf mikfpd;wJ. 
Kd;dpiy mirT 

• J}z;lYf;Fk;> Jyq;fYf;Fk; ,ilapy; jpirj;njhlh;G ,y;iy. 

• mjhtJ J}z;ly; vj;jpirapy; fpilj;jhYk; Jyq;fy; xNukhjpupahf ,Uf;Fk;. 

• ,it tPf;f mirTfshFk;. 

• tPf;f mirit fhl;Lk; jhtuq;fs; rPwpiyfis nfhz;bUf;Fk;. 

• ,t; ,iyfspd; mbapy; ,iy Gilg;Gf;fs; fhzg;gLk;. 

• ,g; Gilg;Gf;fspy; Vw;gLk; tPf;f mKf;f khw;wk; fhuzkhfNt Kd;dpiy 
mirT eilngWk;. 
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cwf;f Kd;dpiy mirT. 

• khiy Neuq;fspy; ,iyfs; $k;Gk;. 

(c+k;) ● mfj;jp 

  ● Gsp 
  ● njhl;lhRUq;fp 
  ● ney;yp 
  ● ,g;gpypg;gpy;  
 
gupr Kd;dpiy mirT 

• njhl;lhw;RUq;fp (kpNkhrh) njhl;lTld; 
 ,iy $k;Gjy;. 

 njhl;lhw;RUq;fp 
 
 

mjpu;r;rp Kd;dpiy mirT 

mjph;T Vw;gLk;NghJ ,iyfs; $k;Gjy;. 
  ● njhl;lhRUq;fp. 
 
xsp Kd;dpiy mirT 

• R+upa xsp gLk;NghJ G+f;fs; tpupjy;. 
 

cs;epiy fhg;G 

• mq;fp xd;iw mJ thOk; R+oypy; itj;J fhg;G nra;Ak; Kiw cs;epiy 
fhg;G MFk;. 

tpy;gj;J fhL. 
 
 
 

 

ntspepiy fhg;G. 

•  mq;fp xd;iw mJ thOk; R+oypw;F ntspNa itj;J fhj;jy; ntspepiy 
fhg;G MFk;. 

(c+k;)  ● Nguhjid G+q;fh. 
MikFQ;R nghupg;gfk; 
gpd;dty ahidfs; ruzhyak; 
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• jhtuq;fs; ,lk; ngau KbahJ mjhtJ Xu; ,lj;jpypUe;J ,d;DNkhu; 
,lj;jpw;F nry;yhJ vdNt ,ij ghJfhg;gjw;fhfNt cs;epiy 
fhg;G>ntspepiy fhg;G vd;gd gad;gLfpd;wJ. 

(c+k;)  

  ●  fUq;fhyp 
 ●  kpy;y 
 ●  re;jdk; 
 
 

jhtuq;fs; kl;Lkpd;wp tpyq;FfSk; fhf;fg;gLfpd;wd. 
 ●  ahid 
 ●  flyhik 

 

 

 

mq;fp xd;W (tpyq;F) ,lk;ngau;tjw;fhd Nehf;fk;. 

• czTj;Njit. 

• ghJfhg;gpw;F. 

• ,dg;ngUf;fj;jpw;F. 
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• mq;fpfspd; gy;tifikahdJ mq;fpfspy; epfOk; $h;g;gpd; tpisthy; 
cUthfpajhFk;. 

 

 

 

Gtp cUthd tpjk; 

GtpahdJ 4.5 gpy;ypad; tUlq;fSf;F Kd; Njhd;wpaJ 

Nfhs;fspd; $h;g;G njhlh;ghf Kjd; Kjypy; Kd;itf;fg;gl;l Nfhl;ghL negpAyh 
Nfhl;ghL MFk; 

negpAyh Nfhl;ghL 

mfpyj;jpy; gutp fhzg;gLk; rlg;nghUl;fs; Jzpf;iffs; <u;g;G tpirapd; fhuzkhf 

xd;W Nrh;e;J jpz;kk; Mtjd; %yk; nts;SLj; njhFjp R+upad;, vida Nfhs;fs; 
cUthfpd 

g+kp cUthd tpjk; njhlu;gpy; $wg;gl;l etPd Nfhl;ghL ngU ntbg;G nfhs;if 
MFk; (Big Bang theory ) 

ngU ntbg;Gf; nfhs;if 

• Muk;gj;jpy; mfpykhdJ mjpfsT rf;jpia nfhz;bUe;jJ  
• ,jd;NghJ ngUntbg;G cUthfpaJ 
• ngUntbg;gpd; NghJ ngUksT thAf;fs; JR Jzpf;iffs; fhzg;gl;lJ 
• ,it gy khw;wq;fSf;Fs;shfp nts;SLj; njFjp cUthfpaJ 
• ,t; nts;SL njhjpapNy Qapw;W njhFjpAk; fhzg;gLfpwJ 

 
Mjpfhy Gtp 
Mjpfhyj;jpy; GtpahdJ mjpfsT vupkiy ntbg;Gf;fSld; $ba cUfpa 
ghiwapdhy; Md Nfhskhf fhzg;gl;lJ. 
gbg;gbahf Fsph;r;rpaile;jJ. 
      01. mlh;j;jp $ba cNyhfq;fs; Nru;e;J mfzp cUthfpaJ.  
      02. mlh;j;jp Fiwe;j rpypf;fh ghiwapdhy; Gtp XL cUthfpJ. 
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Mjpfhy Gtpapy; fhzg;gl;l thAf;fs; 

fhgdPnuhl;irl;L- CO2 

nkNjd;- CH4 

Ijurd; ry;igl;L – H2S 
ePuhtp 
Mjpfhy Gtpapy; xl;rprd; thA fhzg;gltpy;iy. 
 
rKj;jpuk; cUthfpa tpjk;. 

• Gtpapd; ntg;gj;jpd; fhuzkhf ePuhdJ ePuhtpahfNt fhzg;gl;lJ. 
• ,jd; fhuzkhf Kfpy;fs; cUthdJ.  
• Kfpy;fs; xLq;fp kio ngha;jJ. 
• gy Mz;Lfshf kio ePbj;jJ. 
• ,jd; fhuzkhf jho;thd gpuNjrq;fs; ePuhy; epuk;gp rKj;jpuq;fs; cUthfpaJ. 

 
Gtpapy; capupfspd; Njhw;wk; 
Gtpapy; mq;fpfs; 3.5 gpy;ypad; Mz;LfSf;F Kd; Njhd;wpaJ. 
mq;fpfspd; Njhw;wk; njhlh;ghf gy nfhs;iffs; fhzg;gLfpd;wd. 
  01. rpwg;Gg; gilg;Gf; nfhs;if 
  02. jd;dpr;ir gpwg;ghf;ff; nfhs;if 
  03. mz;lntsp gpwg;Gf; nfhs;if 
  04. capu; ,urhad $u;Gf; nfhs;if 
 
rpwg;Gg;gilg;Gf; nfhs;if 
rfy capupdq;fSk; ru;t ty;yik cs;s ,iwtdhy; gilf;fg;gl;ljhf ek;Gk; 
nfhs;ifahFk;. 
 
jd;dpr;ir gpwg;ghf;f nfhs;if 
capuq;fpfs; capuw;w nghUs;fspy; ,Ue;J jd;dpr;irahf (jhdhf) Njhd;wpajhf 
ek;gg;gLfpd;wJ 

(c+k;)  mOf;F Mil Ftpaypy; ,Ue;J vypfs; Njhd;Wjy; 
cf;fpa kuf;Fw;wpapy; ,Ue;J tz;Lfs; Njhd;Wjy; 
mOfpa ,iwr;rpapy; ,Ue;J GOf;fs; Njhd;Wjy; 
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jd;dpr;ir gpwg;ghf;f nfhs;if jtW vd Kjd; Kjypy; $wpatu; Yhap ghr;ru; 

Note :-  Yhap ghr;ru; md;df;fOj;J FLit %yk; gupNrhjid Nkw;nfhz;L 1862 
Mk; Mz;L jd;dpr;ir gpwg;ghf;f nfhs;if jtW vd epUgpj;jhu;. 

,jid gupNrhjid uPjpahf cWjp nra;jtu; gpuhd;rp];Nfh nub Mthu;. 

 

 

 

 

 

mz;lntsp gpwg;Gf;nfhs;if 

capu; mq;fpfSld; $ba vupfw;fs;/ Ntw;W fpuf tpz;ntsp Ch;jpfs; %yk; 
Gtpapid te;jile;jjhf ek;gg;gLfpwJ.  

 

 

 

 

 

capu; ,urhad $u;g;Gf; nfhs;if 
Muk;g fhyj;jpy; fhzg;gl;l thAf;fs; ,urhad jhf;fq;fSf;Fl;gl;L capupdk; 
Njhd;Wtjw;fhd %yf;$Wfs; cUthfpaJ vd;W ,f;nfhs;if tpsf;Ffpd;wJ. 
,j; jhf;fq;fSf;F Njitahd rf;jp  
01. kpd;dy; 
02. vupkiy ntbg;Gf;fs; 
03. R+upadpd; fopCjhf; fjpu;fs; %yk; ngwg;gl;lJ. 
04. mZf;fUj; njhopw;ghLfs; 
 

,r; rf;jpfspd; %yk; cUthfpa gjhu;j;jq;fs; kio ePUld; fiue;J rKj;jpuj;ij 
nrd;wile;jJ. 
capupdq;fis cUthf;fj; Njitahd gjhu;j;jq;fs; fiue;J fhzg;gLk; fyit 
‘‘Mjpf;$o;’’ vdg;gLk;. 
Mjpahd capupdk; Mjpf;$opypUe;Nj cUthfpaJ. 
 
Mjpfhyj;jpy; cUthd capupdk; 

• jdpf;fyj;jhy; MdJ 

• fhw;wpd;wp tho; mq;fpahFk; (O2 ,d;wp thof;$baJ) 

• gpw Nghriz mq;fpahff; fhzg;gl;lJ 

• ,t;thwhf cUthfpa Mjp capupdk; jdpf;fy mq;fpahd ‘‘fhw;wpd;wptho; 
gw;wPupah’’ MFk;.  
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• Kjy; Kjypy; cUthfpa xspj;njhFg;G nra;Ak; mq;fp ‘‘raNdh gw;wPupah’’ 
MFk;. 

• raNdh gw;wPupahtpd; Njhw;wj;jpd; gpd;dNu xl;rprd; thATld; $ba 
tspkz;lyk; Gtpapy; cUthfpaJ.  

• ,t;thW jdpf;fykhf fhzg;gl;l capupdq;fs; gy khw;wq;fSf;Fs;shfp 
gy;fy mq;fp Njhd;wpd.  

• Muk;g fhyj;jpy; fhzg;gl;l gy;fy mq;fpfs; 
➢ eplhupah  
➢ mdyplh 
➢ Mj;jpuNghlh   

• Kjd; Kjypy; cUthfpa Ks;se;jz;Ls;s tpyq;F kPd;fs; MFk;. 

• Kjd; Kjyhf gFjpahf jiuf;F FbNawpa Ks;se;jz;Ls;s tpyq;F 
<&lfthop MFk;. 

• Kjd; Kjyhf Kw;whf jiu tho;f;iff;F ,irthf;fkile;j capupdk;  
efUapu;fs; MFk;.  

• efUapu;fspy; ,Ue;J $u;g;gile;J gwitfs;, Kiya+l;bfs; cUthfpd. 

• kdpj $u;gpd; Muk;gk; 12 kpy;ypad; Mz;LfshFk;. 

• etPd kdpjdpd; Muk;gk; 5 kpy;ypad; tUlq;fshFk;. 

• jw;NghJ fhzg;gLk; g+f;Fk;>g+f;fh jhtuk; vd;gd ePu; tho; my;fhf;fspy; 
,Ue;J $u;g;gile;Js;sJ. 

 
$u;g;G 

• Muk;g fhyj;J vspa mq;fpfspy; ,Ue;J jw;fhy rpf;fyhd mq;fpfs; tiu 
mtw;Ws; Vw;gl;Ls;s gbg;gbahd khwy;fs; $u;g;G vdg;gLk;. 

• $u;g;Gfs; gy kpy;ypad; Mz;Lfshf eilngWk; khw;wkhFk;. 
• R+oypy; Vw;gLk; khw;wq;fSf;F <LnfhLf;Fk; tifapy; mq;fpfspy; khw;wq;fs; 

gbg;gbahf cUthfpaJ. 
 
$u;g;G njhlu;ghd rhd;Wfs; 

1. g+Nfhs capu; guk;gy;fspy; ,Ue;J ngwg;gLk; rhd;Wfs; 
2. xg;gPl;L cly; mikg;gpay; rhd;Wfs; 
3. Rtl;L fw;if rhd;Wfs; 
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capu; RtLfs; 

Fwpj;j tpjj;jpy; mq;fp /mq;fpapd; clw;gFjpfs;, ghj milahsq;fs;, XLfspd; 
milahsq;fs; ghJfhf;fg;gl;L fhzg;gLtJ capu;RtLfs; vdg;gLk;. 
 
 
 

 

 

capu; RtLfs; fhzg;gLk; ,lq;fs; 
1. ghiwfs; 
2. gdpf;fl;bfs; 
3. gPw; Kw;wh epyf;fup  
4. vupkiy rhk;gy; 
5. Nrw;W epyk; 

 
capu; RtLfshf fUjg;gLk; nghUl;fs; 

tpyq;Ffspd; vd;G$Lfs;, gw;fs;/ XLfs; 
,we;j tpyq;Ffs; Nrw;Wg;ghq;fhd epyj;jpy; GijAk; ,jd; NghJ clw; gFjpfs; 
cf;fyile;J thAf;fs; cUthFk;. ,jdhy; tpyq;Ffspd; cliy Nghd;w ntw;wplk; 
cUthFk;. ,t; ntw;wplj;jpDs; rpypf;fh Nghd;w gbTfs; gbAk;. ,jd; NghJ 
rpypf;fhtpdhy; Md tpyq;fpd; Njhw;wKila capu; RtL ngwg;gLk;. 
g+r;rpfspd; Gw td;$L. 

kkj;Jfs; (Mamoth) vdg;gLk; fk;gspahidfs; ilNdhru; Nghd;w tpyq;Ffspd; 
ghjr; RtLfs;. 
 
 

 

 

 

thOk; capu;RtLfs; 
 
$u;g;G uPjpapy; goikahd Njhw;Wthia  
nfhz;lJk; cly; ,ay;Gfis Ngz  
khw;wkilahJ thOk; mq;fpfs; thOk;  
capu;RtLfs; MFk;. 

(c+k;) 
 
 rPyhfhe; (kPd; ,dk;) 
,yhk;G rpg;gp (ypq;fpa+yh) 
Jk;gp 
fug;ghd; g+r;rp  
,uhl;rr kug;gd;dk; 
 

    

 

 



22 
 

V.NIRMALAN SCIENCE WORLD BATTICALOA- ZOOM CLASS 2023 GRADE 9 0771805232 

ghiw gilfs; 

Gtpapy; xt;nthU Afj;jpYk; Njhd;wpa ghiwfs; gilfshf fhzg;gLk;. 
,t;thwhd ghiwg; gilfSf;fpilapy; goikahd capu; RtLfs; fhzg;gLk;. 
 
 

 

 

 

ghiwg;gilfspy; 

fPo; gilfSf;fpilapy; - goikahd capu;RtL 
Nky; gilfSf;fpilapy; - mz;ikf;fhy capu;RtL 
 
 

• capu;RtLfspd; taij mwptjw;F fhgdpd;  

gpwj;jpUg;gkhd 𝑪𝟔
𝟏𝟒  fhgd; vdg;gLk;;. 

• mq;fpfspd; $u;Gj; njhlu;ghd KbT  
ngWtjw;F mtw;iw ep&gpf;Fk; tifapyhd 
capu;Rtl;L rhd;Wfs; fpilg;gJ fbdkhFk;.  

 

Fjpiuapd; $u;G 

54 kpy;ypad; Mz;LfSf;F Kd; Fjpiu cUthfpaJ. Mjpfhy Fjpiu 40cm  
cauKilaJ. ehia Nghd;w Njhw;wKilaJ. XLk; Mw;wy; cilaJ. ghjq;fs; kpf 
rpwpaJ. Kd; mtatq;fs; 3 tpuy;fis cilaJ. tpuy;fs; epiyFj;jhf ,Ue;jJ. 
Fjpiuapd; $u;g;;G 

1. ,lk;ngau;T 
2. czit ngw;Wf;nfhs;tjw;fhf Vw;gl;Ls;sJ. 

$u;gpd; Kf;fpaj;Jtk; 

• capuq;fpfs; epiyj;jpUf;f  

• capu;g;gy;tifikf;F 
Note:- $u;g;G njhlu;ghf Vw;Wf;nfhs;sg;gl;l nfhs;if ,aw;if Nju;T nfhs;if 

MFk;. $u;g;G nfhs;ifapd; je;ij ‘rhu;s;]; lhu;tpd;’ Mthu;. 
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kpd; flj;jpfs;  
kpd;id flj;Jgit kpd; flj;jpfs; MFk;. 

01. cNyhfq;fs; - ,Uk;G, nrk;G, mYkpdpak;, nts;sp, nghd;> <ak;, ,urk; 
02. my;YNyhfk; -  fhupak; 
03. kpd;gFnghUs; 
 

kpd; fhtypfs;  

kpd;id flj;jhjit kpd; fhtypfs; MFk;. 

01. my;YNyhfk;  - fe;jfk;, fhgd;, rpypf;fd; 
02. fz;zhb 
03. gpshj;jpf;F 
03. kpd; gfhg;nghUs; 
 
kpd; gFnghUs; 

kpd;id flj;Jk; jputk;/fiury; kpd;gFnghUs; vdg;gLk;. 

01. cg;Gf; fiury; (NaCl   +  ePu; ) 

02. CuSO4  fiury; 

03. cUfpa NaCl (jputk;) 
04. mkpyk; Jkpf;fg;gl;l ePu;  
 
kpd;gfhg;nghUs; 
kpd;id flj;jhj jputk; my;yJ fiury; kpd;gfhg;nghUs; vdg;gLk;. 
01. J}aePu; (jputk;) 
02. Njq;fhnaz;iz (jputk;) 
03. rPdp fiury; (fiury;) rPdp + ePu; 
04. kz;nzd;iz 
05. ngw;Nwhy; 
 
kpd; flj;jpfs; 
cNyhfq;fs; kpd;id flj;Jtjw;fhd fhuzk; “mirAk; ,yj;jpud;fs;” MFk;. 
 
 
 
 
 
 
 
 
mtjhdk:;- ,q;F mk;gpau; khdp thrpg;ig fhl;baJ  
fhuzk; :- mirAk; mad;fs; fhzg;gLtjhy; fiury; kpd;id flj;Jtjhy; MFk;. 
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kpd; tha;fs; 

• kpd;gFnghUspD}lhf kpd;Ndhl;lk; ghAk; NghJ kpd;Ndhl;lj;ij  

cl;nrYj;Jk;, ntspNaw;Wk; kpd; flj;jpfs; kpd; tha;fs; vdg;gLk; 
kpd;tha;fs; 2 tifg;gLk; 

01. Neu; kpd;tha; 
02. kiw kpd;tha; 
nghJthf kpd;tha;fSf;fhf  
➢ fhgd;Nfhy; (fhupak;)  
➢ gpshl;bdk; gad;gLk;. 

 

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;. 
 

kpd;gFg;G  

kpd;gF nghUspD}lhf kpd;Ndhl;lj;ij nrYj;jp kpd;gF nghUis 
,urhad khw;wj;jpw;F cl;gLj;jp vspa gjhu;j;jq;fshf khw;Wjy; 
kpd;gFg;G vdg;gLk;. 

c+k;;;:- nrg;G ry;Ngw;W fiuriy kpd; gFj;jy; 
      mkpyk; Jkpf;fg;gl;l ePiu kpd;gFj;jy;. 
 
nrg;G ry;Ngw;W fiuriy kpd;gFj;jy; 

J}a/cyu;/ePuw;w nrg;G ry;Ngw;W nts;is epwkhFk; 
 
 
 
 
 
 
 
nrg;G ry;Ngw;W fiury; ePyepwk; 
nrg;G ry;Ngw;W fiury; ePy epwkhf ,Ug;gjw;F fhuzk;  

Cu2+ mad;fs; MFk;. 
 
kpd;gF nghUshf nrg;G ry;Ngw;W fiury; gad;gLk;. 
ckJ mtjhdk;;:-   

• Neu; kpd;thapy; thAf;Fkpopfs; ntspNaWk; 
• kiw kpd;thapy; nrq;fgpy gjhu;j;jk; gbAk; 
• fiurypd; ePy epwk; FiwAk; 

Neu;kpd;thapy; thAf;Fkpop cUthFk; 

,q;F cUthFk; thA xl;rprd; O2  MFk; 
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❑  ntsptUk; thA xl;rprd; vd epUgpf;f thA Nrfupf;fg;gl;l Nrhjid 
FohapDs; jdw;Fr;rpia nrYj;Jk; NghJ gpufhrkhd RthiyAld; vupAkhapd; 
mt;thA xl;rprd; thAthFk; 

kiwkpd;thapy; nrq;fgpy gjhu;j;jk; gbtilAk; 
❑ ,q;F nrq;fgpykhf gbtilAk;; gjhu;j;jk; nrk;G MFk;. 

fiurypy; cs;s nrk;G mad;fs; nrk;G mZthf khwp kiw kpd;thapy; gbtilAk;. 
 
fiurypd; ePy epwk; FiwtilAk; 

❑ fiurypd; ePy epwj;jpw;F fhuzk; fiurypy; cs;s Cu2+ mad;fs; MFk;. 

 Cu2+ mad;fs; kiw kpd;thapy; nrk;ghf gbtiltjhy;    fiurypYs;s Cu2+ 
mad;fs; FiwtilAk;. 
 ,jdhy; fiurypd; ePyepwk; FiwtilAk;. 
mkpyk; Jkpf;fg;gl;l ePiu kpd; gFj;jy; 
J}a ePu; kpd;id flj;jhJ vdNt kpd;id flj;Jtjw;F rpwpjsT  mkpyk; 
Jkpf;fg;gLk;. 

Note:- ,q;F Nru;f;fg;gLk; mkpyk; ry;g+upf; mkpykhFk;.   (H2SO4 ) gw;wup mkpyk; 
 
mtjhdk;:- ,uz;L kpd;tha;fspy; ,Ue;Jk;  
thAf;Fkpo; cUthfpaJ. 

Neu; kpd;thapy; ntsptUk; thA xl;rprd;;(O2) MFk;. 

kiw kpd;thapy; ntsptUk; thA Ijurd; (H2) MFk;. 
 
,q;F ntsptUk; thAf;fSf;fhd tpfpjk;. 
Ijurd; thA      :    xl;rprd; thA 

   H2                        :       O2                                   
   2          :    1     
❑ ,q;F ntsptUk; thA xl;rprd; vd;gij  

“thA Nrfupf;fg;gl;l gupNrhjid FohapDs; jzw;Fr;rpia nrYj;Jk; NghJ 
gpufhrkhf vupAk; vdpd; mt;thA xl;rprd; MFk;. 

❑ kiw kpd;thapy; ntsptUk; thA Ijurd; vd;gij 

“thA Nrfupf;fg;gl;;l gupNrhjid FohapDs; vupAk; jzw; Fr;rpia nfhz;L nry;Yk; 
NghJ nghg; vDk; xypAld; vupe;J mizAk;” vdpd; mt;thA Ijurd; MFk;. 

kpd;gFg;G gad;gLk; re;ju;g;gq;fs; 

❑ cNyhfq;fis gpupj;njLj;jy; 
❑ Nrhbak; gpupj;njLj;jy; 
✓ ,jw;F cUfpa Nrhbak; FNshiul;L gad;gLk;. 

         NaCl                  Na+  +  Cl-   

+ kpd;tha; -  FNshupd; thA  ( Cl2 ) 

- kpd;tha; -  Nrhbak; cNyhfk; (Na) 

❑  vupNrhlh cw;gj;jpf;F  (NaOH vupNrhlh) 
      ,jw;F fwpAg;G fiury; gad;gLk;;;. 
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kpd;Kyhkply; 

kpd;id gad;gLj;jp xU cNyhf Nkw;gug;gpy; ,d;DnkhU cNyhfj;ij gbatply; 
“kpd;Kyhkply;” MFk;. 

,Uk;ghzpapd; kPJ nrk;G Kyhkply; 

 

+ kpd;tha;      :   nrg;GjfL 

- kpd;tha;      :   ,Uk;ghzp 
 kpd;gFnghUs;  :  nrg;Gry;Ngw;W fiury;  
 
mtjhdq;fs;;:-  
01. ,Uk;ghzpapd; kPJ nrq;fgpy epw gjhu;j;jk; gbtile;jJ  
02. nrg;Gj;jfL mupg;gilAk;. 
03. fiurypd; ePy epwk; khw;wkilahJ. 
 
,Uk;ghzpapd; kPJ nrq;fgpy epw gjhu;j;jk; gbtile;jikf;F   fhuzk;. 

fiurypYs;s Cu2+ mad;fs; Mzpapd; kPJ nrk;G mZthf gbtiltjhy;. 
nrg;Gj;jfL mupg;giltjw;fhd fhuzk; 

nrg;Gj;jfl;bYs;s nrg;G mZf;fs; Cu2+ madhf khw;wkiltjhy; 
fiurypd; ePy epwk; khwhikf;F fhuzk; 
fiurypYs;s Cu2+ mad;fs; Mzpapy; gbtile;jhYk; njhlu;e;Jk;  nrg;G 

jfl;bypUe;J Cu2+ mad;fs; tpLtpf;fg;gLtjhy;. 
Fwpg;G:- KyhkpLk; NghJ nrg;G jfl;by; Vw;gLk; epiw FiwthdJ 
       Mzpapy; Vw;gLk; epiw mjpfupg;Gf;F rkkhFk;. 
KyhkpLk; NghJ ftdpf;f Ntz;ba tplaq;fs; 
01. Kyhkpl gad;gLk; cNyhfk; Neu; kpd; thahf fhzg;gl Ntz;Lk;. 
02. Kyhkplg;gLk; cNyhfk; kiw kpd;thahf fhzg;gl Ntz;Lk;. 
03. kpd; gFnghUshf kpd;KyhkpLk; cNyhfj;jpd; mad; nfhz;l fiury;   gad;gl 
Ntz;Lk;. 
rpwe;j juj;jpyhd Kyhkplypd; gz;Gfs; 

01. KyhkpLk; gjhu;j;jk; / cNyhfk; Kyhkplg;gLk; cNyhf Nkw;gug;gpd; kPJ 
,Wf;fkhf fhzg;gl Ntz;Lk;. 
02. rPuhd jbg;gpy; Kyhkplg;gly; Ntz;Lk;. 
 
rpwe;j ju KyhkplYf;F Nkw;nfhs;s Ntz;ba eltbf;iffs; 
01. kpd;gFnghUs; Ijhd fiuryhf fhzg;gl Ntz;Lk;. 
02. Fiwe;jsT kpd;Ndhl;lk; toq;f Ntz;Lk;. 
03. Fiwe;j kpd;dOj;j NtWghl;il gpuNahfpf;f Ntz;Lk;. 
04. kpd;gFnghUis njhlu;e;Jk; fyf;f Ntz;Lk;. 

Note:- kpd;KyhkplYf;fhf NeNuhl;l kpd;KjNy gad;gLj;jg;gl Ntz;Lk;. 

 c+ k;:- cyu;kpd;fyk; 

KyhkplYf;F MlNyhl;l kpd; gad;gLj;j KbahJ. 

c+k;:- tPl;Lkpd; 
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kpd; Kyhkplypd; gpuNahfq;fs; 

01. irf;fps; ifg;gpb, cNyhf jl;Lf;fSf;F, epf;fy;,FNuhkpak;   Kyhkply;. 
02. nrg;G Mguzq;fSf;F nghd; Kyhkply;. 
03. ,Uk;G ghj;jpuq;fSf;F ehfk; Kyhkply;. 
04. jfu NgzpfSf;F nts;sPak; Kyhkply;. 
 

 

                                       

 

 

KyhkpLtjw;F gad;gLk; cNyhfq;fs; 

01. nghd;     Au 

02. nrk;G     Cu 

03. epf;fy;     Ni 

04. FNuhkpak;  Cr 

05. nts;sPak;  Sn 

06. ehfk;      Zn 

 

 

KyhkpLk; cNyhfk; nfhz;bUf;f Ntz;ba ,ay;Gfs; 

01. ftu;r;rpahf fhzg;gly;. 

02. mupg;gilahJ fhzg;gly; 

  

Kyhkplypd; Nehf;fk; 

01. ftu;r;rpahd Njhw;wj;ij ngWtjw;F. 

02. mupg;giltjpypUJ jLg;gjw;F. 

03. cNyhf Nkw;gug;Gf;fis xg;gkhf;Ftjw;F. 

04. Nkw;gug;Gf;fis J}a;ikahf;Ftjw;F. 
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xuyF fdtsTila gjhu;j;jj;jpd; jpzpT mlu;j;jp vdg;gLk;. 

mlu;j;jp =  
jpzpT 

fdtsT 
 

          
𝐤𝐠

𝐦𝟑   

     myF = kgm-3 

ePukhdp 

• jputq;fspd; mlu;j;jpia msg;gjw;F  
ePukhdp gad;gLk;. 
ePukhdp nky;ypa fz;zhbahy;  
Mf;fg;gl;l jz;L gFjpia nfhz;bUf;Fk;. 
fhuzk; - rpwpa msTfisAk; jpUj;jkhf 
msg;gjw;F. 
ePukhdpapd; mbg;gFjp mfykhf fhzg;gLk;. 
fhuzk; - kpjg;gjw;F 
mbapy; <ar; rd;dq;fs; fhzg;gLk;. 
fhuzk; - ePukhdpia epiyf;Fj;jhf kpjf;f nra;tjw;F 
 

• ePukhdp mlu;j;jp $ba jputj;jpy; Fiwthf mkpOk;. 
• mlu;j;jp Fiwe;j jputj;jpy; $Ljyhf mkpOk;. 

 
rpy jputq;fSk; mlu;j;jp ngWkhdKk;  

jputq;fs;; mlu;j;jp kgm-3 

,urk; 13600 

Njq;fhnaz;iz 900 

fpsprupd; 1262 

fly; ePu; 1025 

J}a ePu; 1000 

ngw;Nwhy; 800 

kJrhuk; 791 

kz;nzz;iz 790 
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,uz;L xd;Wld; xd;W fyf;Fk; jd;ikaw;w ,uz;L jputq;fis ,Lk;NghJ 
mlu;j;jp Fiwe;j jputk; NkNy kpjf;Fk.; 
mlu;j;jp $ba jputk; fPNo ,Uf;Fk;. 
 
 

xU jputj;jpDs; mlu;j;jp Fiwe;j nghUis ,Lk; NghJ  
mg;nghUs; kpjf;Fk;. 
jput mlu;j;jp > nghUspd; mlu;j;jp 

 

 

 

 

 

jputj;jpd; mluj;jpia tpl nghUspd; mlu;j;jp $Ljyhf cs;s NghJ nghUs; 
mkpOk;. 

jput mlu;j;jp < nghUspd; mlu;j;jp 

 

 

 

rpy jputq;fSk; mtw;wpd; mlu;j;jpfis msf;Fk; ePukhdpfSk; 
• gRk;ghy; - ghylu;j;jp khdp (yf;Nlhkhdp) 
• kJrhuk; - kJrhukhdp  
• fly; ePu; - NghNk ePukhdp (rtu;ePukhdp) 
• ,wg;gu; ghy; - nkl;Nuhyf; ePukhdp  

 
• J}a ePupd; mlu;j;jpia tpl fly; ePupd; mlu;j;jp mjpfk;. fhuzk; mjpy; 

mjpfsT cg;G fiue;Js;sjhy; MFk; 
• rhjhuz fly;ePiu tpl rhf;flypd; mlu;j;jp mjpfk;. 
• ,jdhy; rhf;flypy; %o;fhJ kpjf;fyhk;. 
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• R+ow;njhFjp gy;tifik> ,dg;gy;tifik> guk;giumyF gy;tifik> 
vd;git xUq;Nf capu;g;gy;tifik vdg;gLk; 

 

 

 

 

 

R+ow; njhFjp gy;tifik 
R+ow; njhFjpfSf;fpilNa epyTk; gy;tifik R+ow;njhFjp gy;tifikahFk;. 
 

R+ow; njhFjp 
ahjhapDk;  Xu; gpuNjrj;jpy; tho;fpd;w midj;J Fbj;njhiffisAk; mtw;Ws; 
,ilj;jhf;fk; GupAk; ngsjpf R+oiyAk; Nru;j;J R+oy;njhFjp vdg;gLk; 

c+k;:- fhL 
flw;fiu 
tay;epyk; 
fz;ly; R+oy; 
 

 

,dg;gy;tifik 

,dq;fSf;fpilNa fhdg;gLk; gy;tifik  
,dg;gy;tifik MFk;. 

(c+k;;) khd; 
khkuk; 
ej;ij 
ikdh 
 

guk;giu myF gy;tifik 

• mq;fpfspd; fl;likg;G Mf;f myF fyk; MFk; 
• fyj;jpDs; fU fhzg;gLk; 
• fUtpDs; epw%u;j;jq;fs; fhzg;gLk; 
• epw%u;j;jq;fspy; guk;giu myFfs; fhzg;gLk; 
• guk;giu myFfs; re;jjp re;jjpahf ,ay;Gfis flj;j cjTk;. 
• xNu ,dj;jpw;Fs; fhzg;gLk; gy;tifikf;F fhuzk; guk;giumyF 

gy;tifik MFk; 
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etPd kdpjdpd; tpQ;Qhd Kiw ngau;  

N`hNkh rgpad;]; rgpad;]; (Homo sapiens sapiens)  
capu; gy;tifikapd; Kf;fpaj;Jtk; 

1. R+oy; rkepiyia NgZtjw;F 
2. R+oy; njhFjpapd; moF mjpfupf;Fk; 
3. mq;fpfSf;fpilNa Nghl;b jd;ikia Fiwg;gjw;F 
4. RNjr ,dq;fis fhg;gjw;F 
5. ePu; %yq;fis fhg;gjw;F 
6. kz; fhg;gpw;F (kz;zupg;gpypUe;J ghJfhg;gjw;F) 
7. nghOJ Nghf;fpw;F 
8. Ma;T kw;Wk; fy;tp eltbf;iffSf;F 

 

 

 

 

 

capu; gy;tifik mq;fpfspilNa Nghl;bj;jd;ikia Fiwf;Fk; tpjk; 
jhtuk; :- ePUf;fhd Nghl;b jd;ikia Fiwj;jy;  
jhtuq;fspy; fhzg;gLk; Ntu; gy;tifik 

o Mokhd Ntu; nfhz;l jhtuk; kz;zpy; Mokhd gpuNjrj;jpy; ,Ue;J 
ePiu ngw;Wwf;nfhs;Sk; 

o Nkw;gug;gpy; Ntu;nfhz;l jhtuk; kz;zpy; Nky; cs;s ePiu 
ngw;Wf;nfhs;Sk;. 

tpyq;Ffs; :- gwitfspd; myFfspy; fhzg;gLk; gy;tifik czTf;fhd 
Nghl;bia Fiwf;fpd;wJ. 

 

 

 

 

RNjr ,dk; 

Fwpj;j xU G+Nfhs gpuNjrj;jpy; my;yJ Fwpj;j xU ehl;by; kl;Lk; fhzg;gLk; 
capuq;fpfs; RNjr ,dq;fs; MFk;. 

,yq;iff;F cupj;jhd RNjr 
 mq;fpfs;  

• nrt;Tly; G+q;Fapy; 

• fhl;Lf;Nfhop  

• Fuq;F 

• kuq;nfhj;jp ghk;G  

• ge;Jy ngj;jpah 

• mNrhf ngj;jpah 
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• capu; gy;tifikapd; kPjhd mr;RWj;jy;fs; 
capu;gy;tifikf;F mr;RWj;jiy tpistpf;Fk; fhuzpfs; 02 tifg;gLk; 

1. ,aw;if fhuzpfs; 
2. nraw;if fhuzpfs; 

,aw;if fhuzpfs;  

• tpz; fw;fs; tPo;jy; (Mfha fy;) – ilNdhru; moptile;jik 

• vupkiy ntbj;jy; 

• fhl;Lj;jP Vw;gly; 

• Rzhkp 

• nts;sg;ngUf;F 

• kz;rupT 

• mjpf ntg;gepiy cau;T (fk;gsp ahidfs; moptile;jd) 
 
kdpj nraw;ghLfs; (nraw;if fhuzpfs;) 

• mjpfupf;Fk; kdpj rdj;njhifapd; fhuzkhf NjitfSk; mjpfupf;fpd;wd. 

,jdhy; Gjpa fl;llq;fs;, tPjpfs;, ePu; Njf;fq;fs; mikf;f Ntz;b cs;sJ. 
,jw;F ghupa msT fhLfs; mopf;fg;gLfpd;wd. 
,jd;NghJ mjpfsT capupdq;fSk; mtw;wpw;fhd thoplq;fSk; moptilfpd;wJ 

• R+oy; mjpfsT khRgLtjhy; capupdq;fs; moptilfpd;wJ. 
• Mf;fpukpg;G capupdq;fs; R+oypy; guTtjhy; capu; gy;tifik 

ghjpf;fg;gLfpd;wJ. 
 
R+oy; khriljy; 

• R+oYld; NrUk; Gwf;fhuzpfspd; nry;thf;F fhuzkhf R+ow; rkdpiy 
Fog;gkiljy; R+oy; khriljy; vdg;gLk;. 

 
Ntw;W gpuNjr Mf;fpukpg;G capupdq;fs; 

1. ehAz;zp 
2. ghj;jPdpak; 

3. njhl;b kPd; (Tank cleaner) 
4. kd;dhth kPd; ,dk;. 

 
 
 
 

cr;r capu; gy;tifik tyak; (Hotspot) 

 
xg;gPl;lstpy; mq;fpfspd; Fbj;njhif  
mlu;j;jp mjpfk; nfhz;l gpuNjrk;  
cr;r capu;g;gy;tifik tyak;  
MFk;. 
(cjhuzk;)  
,yq;if rpq;fuh[ fhL 
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R+ow; njhFjpapd; ,ay;Gfs; 

• capUs;stw;wpw;Fk; capuw;wtw;wpw;Fk; ,ilapyhd njhlu;G fhzg;gLjy; 

• rf;jpapd; xU jpir gha;r;ry; fhzg;gLjy; 

• gjhu;j;jq;fs; rf;fu nrad;Kiwf;Fl;gLjy; 

• RahjPd myfhf fhzg;gly; 
 
capUs;stw;wpw;Fk; capuw;wtw;wpw;Fk; ,ilapyhd njhlu;G fhzg;gLjy; 
,j;njlu;G 3 tifg;gLk; 

1. capuq;fp – capuq;fp njhlu;G 
2. capuq;fp – capuw;w njhlu;G 
3. capuw;wit – capuw;wit njhlu;G 

 
capUs;s – capUs;s njhlu;G 
capuq;fpfSf;fpilapy; eilngWfpd;w ,ilj;jhf;fkhFk;. 
capUs;s – capUs;s njhlu;G gpd;tUk; Njitfis epiwNtw;w fhzg;gLfpd;wJ. 

1. czT Njit  
2. ghJfhg;G Njit  
3. ,dg;ngUf;f Njit 

 
(cjhuzk;)  

• tpyq;Ffs; jhtuq;fis cl;nfhs;sy;  

• ,iunfstp tpyq;Ffs; NtW tpyq;Ffis czthf cl;nfhs;sy; 

• tpyq;Ffs; jhtuq;fis thoplkhf gad;gLj;Jjy; 

• tpj;Jfis tpyq;Ffs; gug;Gjy; 

• tpyq;Ffs; Vida tpyq;FfSld; ,dg;ngUf;fj;ij Nkw;nfhs;sy; 

• rpy jhtuq;fs; G+r;rpfis gpbj;J cz;zy; 
 
G+r;rp cz;Zk; jhtuq;fs; 
iejurd; Njitia G+u;j;jp nra;tjw;fhf rpy jhtuq;fs; G+r;rpfis gpbf;fpd;wd  
(cjhuzk;)  
      neg;ge;jR 
      Jnuhrpuh 
 
 

 

capUs;s capuw;w njhlu;G  
mq;fpfSf;Fk; capuw;w $WfSf;Fk; ,ilNa fhzg;gLk; njhlu;ghFk;  

ePu;, tsp, xsp vd;gtw;iw ngw;Wf;nfhs;tjw;fhf ,j;njhlu;G fhzg;gLfpd;wJ 
(cjhuzk;) 

• jhtuq;fs; xspj;njhFg;gpw;F CO2   gad;gLj;jy; 

• jhtuk; kz;zpy; ,Ue;J  H2O mfj;JwpQ;ry; 

• mq;fpfs; Rthrj;jpw;F O2   gad;gLj;jy;  

• jhtuq;fs; xspj;njhFg;gpd; %yk; O2 it ntsptply; 
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• capuw;w – capuw;w ,ilj;njhlu;G 
capuw;w $WfSf;fpilNa ,ilj;jhf;fk; fhzg;gLk;. 

• ePupdhy; kz;zupg;G Vw;gly; 

• ntg;gj;jpdhy; ghiwfs; moptiljy; 
 
rf;jpapd; xU jpir gha;r;ry; 
R+upadpy; ,Ue;J fpilf;Fk; rf;jpahdJ czT rq;fpyp topNa xUjpirapy; 
flj;jg;gLk;. 
 
rf;jp flj;jy; 

 
gjhu;j;j rf;fu nrad;Kiw  

• R+oypy; ,Ue;J mq;fpf;Fk; mq;fpapypUe;J R+oYf;Fk; gjhu;j;jq;fs; khwp khwp 
nry;Yjy; fdpg;nghUs; tl;lkhFk;. 

(cjhuzk;) fhgd; tl;lk;  
         iejurd; tl;lk; 

• R+ow;njhFjp 2 tifg;gLk; 
1. ,aw;if R+ow;njhFjp 
2. nraw;if R+ow;njhFjp 
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ePu; R+ow; njhFjp 
3 tifg;gLk; 

1. ctu; ePu; - rKj;jpuk;, fly; 

2. rtu; ePu; - nghq;FKfk;, fopKfk;, fldPNuup 

3. ed;dPu; - MW, Vup, Fsk; 
 
MWfs; 

• ed;dPu; R+oy; njhFjpahFk;.  

• kiy ehl;bd; ePNue;J gpuNjrj;jpy; cw;gj;jpahfp fliy Nehf;fp nry;Yk; 
 (ck;) kfhtyp fq;if  
      fsdp fq;if 
 
MWfspd; Kf;fpaj;Jtk; 

• tptrhaj;jpw;F  

• Nghf;Ftuj;jpw;F  

• ePu; kpd; cw;gj;jpf;F 
 

 

 

 

 

Mw;wq;fiu R+oy; /  MWfis mz;ba gpuNjrk; 

• Mw;wpd; ,U kUq;fpYk; fhzg;gLk; gpuNjrkhFk; 
 

 

 

 

 

tz;ly; rkntsp, kzy; rkntsp, Nrw;W epyk; fhzg;gLk;  
(ck;) fpof;F kfhtyp tz;lw; rkntsp 

• MWfs; kiof;fhyq;fspy; ngUf;nfLg;gjhy; tz;lw; rkntsp cUthfpd;wJ. 
Kf;fpaj;;Jtk; 

1. kPd; gpbf;F 
2. gapu; nra;iff;F 

3. nrq;fy;, XL cw;gj;jpf;F 

Note:- cf;fy;fs; gbtjhy; tz;ly; kz; tskpf;fJ.  
,jdhy; gapu; nra;iff;F cfe;jJ. 
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cs;ehl;L ePu; epiyfs; 

Fsq;fs;, Vupfs; ,jpy; mlq;Fk; ed;dPu; R+oyhFk;.  

Mk;gy;, my;yp, jhkiu Nghd;w jhtuq;fs; fhzg;gLk;. 
(ck;) guhf;fpuk rKj;jpuk; 
    fyh thtp 
Kf;fpaj;Jtk; 

• kPd; gpbf;F  
tptrhaj;jpw;F Njitahd ePu; toq;fy; 
 
 
 
<uepyq;fs; 
tUlj;jpy; mjpf fhyk; ePu; epiwe;J fhzg;gLk; Nrw;W epykhFk; 
ed;dPu;, ctu; ePu; fhzg;gLk; 
Kf;fpaj;Jtk; 

1. nts;sg;ngUf;if fl;Lg;gLj;jy; 
2. epyj;jb ePiu Nghrpj;jy; 
3. ePu; epiyfspd; vy;iyfspd; cWjpj;jd;ikia NgZjy; 
4. fhyepiy khw;wq;fis ,opthf;fy; 

capu;g; gy;tifikia Ngzy; 
 
nghq;FKfk; 
MWfs; flYld; fyf;Fkplk; nghq;FKfk; vdg;gLk; 
rtu; ePu; fhzg;gLk; 

 
nghq;FKfq;fspy; fopKfk; vdg;gLk; Kf;Nfhz tbtpyhd jPTfs; fhzg;gLk;(Delta)  

fopKfq;fs; MWfshy; nfhz;Ltug;gLk; kzy;, tz;ly; gbtjhy; cUthFk;. 
 (ck;) kfhtyp nghq;FKfk; 
nfhl;bahuf;Flh 
jk;gyfhkf;Flh 
Kf;fpaj;Jtk; 
  

1. ed;dPUld; ctu;ePu; fyg;gij jLf;Fk; 
2. capu;g; gy;tifik mjpfk; fhzg;gLk; 
3. nghUshjhu Kf;fpaj;Jtk; tha;e;j kPd;fs; fhzg;gLk; 

 
fldPNuup 
kzy; NkL KUiff;fw;ghiwfshy; flypy; ,Ue;J  
Ntwhf;fg;gl;L tUlj;jpy; Fwpg;gpl;l fhyj;jpy; kl;Lk;  
flYld; njhlh;G gLfpd;w ePu;j;Njf;fkhFk;. 
,q;F rtu; ePu; fhzg;gLk; 

(ck;) ePu;nfhOk;G fsg;G 
kl;lf;fsg;G 
Gj;jsk; fsg;G 
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Kf;fpaj;Jtk; 
1. kPd;gpb ifj;njhopYf;F 
2. fz;ly; jhtuq;fs; mjpfkhf fhzg;gLtjhy; flyupg;G jLf;fg;gLk; 
3. Rw;Wyhj;jskhf ,Uj;jy; 
 
rKj;jpuk; 
Gtpapd; ngUk; gFjpia %bf;fhzg;gLk; 
ctu; ePu; fhzg;gLk; 
Kf;fpaj;Jtk; 
1. capu; gy;tifik mjpfk; fhzg;gLk; 
2. kPd; gpb 
3. fly; miy %yk; kpd; cw;gj;jp 
4. cg;G cw;gj;jpf;F 
5. Rw;Wyhj; Jiwf;F 

 

jiur;R+oy; njhFjp 
,J 2 tifg;gLk; 

1. fhLfs; 
2. Gy; epyq;fs; 

 
fhLfs; 

1. mad kz;ly kiof;fhL 
2. mad kz;ly kiyf;fhL 
3. cyu; tya fhL 
4. Kl;Gju;fSk; gw;iwfSk; 

 
 

 

 

 

  

mad kz;ly kiof;fhLfs;/ <u tya kiof;fhL/ vd;Wk; gRikahd kiof;fhL 
1. Mz;L KOtJk; kio tPo;r;rpiaf; nfhz;bUf;Fk; 

2. tUlhe;j kio tPo;r;rp 2000 mm ,w;F Nky; 

3. fly; kl;lj;jpy; ,Ue;J cauk; 900m MFk; 

4. jhtu cauk; 40m MFk; 
5. jhtuq;fspd; kPJ Nknyhl;b jhtuq;fs;  

kukaNtwpfs; fhzg;gLk; 
(ck;)  
 rpq;fuh[ fhL 
 fd;ndypa fhL 
 njjpafy fhL 
 ehf;fpahnjdpa fhL 
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fhzg;gLk; jhtuq;fs; 
1. vz;nza; 
2. fPd 
3. kpy;y 
4. eJd; 

Kf;fpaj;Jtk; 
1. RNjr ,dq;fs; mjpfk; fhzg;gLk; 
2. kz;zupg;ig jLj;jy; 
3. ehl;bd; ePu; tsj;ij fhj;jy; 

 
mad kz;ly kiyf;fhL 

1. tUlhe;j kio tPo;r;rp 4000mm MFk; 
2. fly; kl;lj;jpy; ,Ue;J cauk; 900m I tpl mjpfk; 
3. Fl;ilahd jhtuq;fs; fhzg;gLk; 
4. KWf;fg;gl;l jz;Lfs; fhzg;gLk; 
5. rpwpa ,iyfs; cs;s cr;rpg;gFjp jl;ilahf fhzg;gLk; jhtuq;fs; cz;L 

(ck;) `f;fy 
    ef;fPs;]; 
 
 

 

Kf;fpaj;Jtk; 

• RNjr ,dk; mjpfk; fhzg;gLk; 

• ePu; tsj;ij Ngzy; 

• kz;zupg;ig jLj;jy;  
 

cyu; tya fhLfs; / vd;Wk; gRikahd cyu;fyg;G fhLfs; 
mjpf twl;rp mw;w gpuNjrq;fspy; fhzg;gLk; 

tUlhe;j kio tPo;r;rp 1200mm – 1900mm tiu 

Nk – nrg;nlk;gu; tiu twl;rpahd fhyg;gFjpahFk; 
(ck;) t];fKt fhL  
ahy fhL 
tpy;gj;J fhL 
 
Kl;Gju;fSk; gw;iwfSk; 

• ,il ntg;gtyaj;jpw;FupaJ 

• tUlhe;j kio tPo;r;rp 1250mm I tpl mjpfk; 
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MtpAapu;g;ig Fiwg;gjw;fhd ,irthf;fk; nfhz;L fhzg;gLk; 
1. rpwpa ,iy gug;G fhzg;gLjy; 
2. rijg;gpbg;ghd ,iyfs; fhzg;gly; 
3. ,iyfspd; vz;zpf;if Fiwthf fhzg;gly; 
4. ,iyf;F gjpyhf Kl;fs; fhzg;gLjy; 
5. ePiu Nrkpf;Fk; jz;L fhzg;gly; 
6. ghy; ,ioak; fhzg;gly; 
7. Fopfspy; mike;j ,iytha;fs; fhzg;gly; 

(ck;) mk;ghe;Njhl;il  
Gj;jsk; 
fpspnehr;rp khtl;lq;fspy; fhzg;gLk; fhLfs; 
 

Gy; epyq;fs; 
1. <ug;gj;jid Gd;dpyk; 
2. cyu;gj;jid Gd;dpyk; 
3. jkid Gd;dpyk; 
4. jyhit Gd;dpyk; 

 
 
 
<ug;gj;jid Gd;dpyk; 
 

fly; kl;lj;jpy; ,Ue;J 2000m 
mjpf kio tPo;r;rp fhzg;gLk; 
(ck;) N`hl;ld; rkntsp 
Nghgj;jyhit Gd;dpyk; 
nghfte;jyhit Gd;dpyk; 
 

 

 

 

 

jdpj;J tsUk; kuq;fs; fhzg;gLk;. 
(ck;) kfuj;ky; 
,j;jhtuj;jpy; c];dpah vDk; ,iyf;fz; fhzg;gLk;  

,iyf;fz; = gq;fR + my;fh 
nluPbak; vDk; gd;dk; fhzg;gLk; 
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cyu; gj;jid 
khdh Gy; tif fhzg;gLfpd;wJ 
twl;rpahd fhyq;fspy; cyu;e;j Gw;fs; jP gw;Wtjhy; epyk; juprhFk;. ,jdhy; 
kiof;fhyq;fspy; kz;zupg;G Vw;gLk;.  
(ck;) Cth rha;Tfs; 
     uf;thid  
 

 

 

 

 

jkid Gd;dpyk; 
iftplg;gl;l Nridg; gapu;r;nra;if gpuNjr jho;epy cyu; tyaq;fspy; fhzg;gLk;. 
fhzg;gLk; Gy; tif 

1. khdh  
2. ,Yf;F(ju;g;ig) 
3. %q;fpy; 

 
 
fhzg;gLk; kuq;fs; 

ghiy 
kapiy 
ngUehty; 
ahidfs; tpUk;Gfpd;w R+oyhFk; 
(ck;) tpy;gj;J 
khJU Xah 
ntypfe;ij 
 
 
 
 
 
 
 
jyhit Gd;dpyk; 
iftplg;gl;l Nrid gapu;r;nra;ifapd; tpisthy; jho;epy <u tyaq;fspy; 
fhzg;gLk;. 
(ck;) fSj;Jiw 
`y;JKy;y 
khj;jiw 
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,yq;ifapy; fhzg;gLk; nraw;if R+ow;njhFjp 
3 tifg;gLk; 

1. tptrha R+ow;njhFjp 

2. ifj;njhopy; R+ow;njhFjp/ njhopEl;g R+ow;njhFjp 
3. FbapUg;G R+ow;njhFjp 

 
tptrha R+ow;njhFjp 
czTj;Njitia G+u;j;jp nra;tjw;fhf gapu; nra;if kw;Wk; tpyq;F 
Ntshz;ikf;fhf cUthf;fg;gl;l R+ow;njhFjp MFk;. 
Fwpg;gpl;l xU rpy capupdq;fs; khj;jpuk; fhzg;gLk;. 
(ck;)  
new;nra;if  
Njapiy Njhl;lk; 
fha;fwp nra;if 
  
 
 
 
,aw;if nraw;if R+ow; njhFjpfSf;fpilapyhd NtWghL 

,aw;if R+ow; njhFjp nraw;if R+ow; njhFjp 

fhLfs; tay; epyk; 

kdpjdhy; cUthf;fg;glhjJ kdpjdhy; cUthf;fg;gl;lJ 

capu; gy;tifik mjpfk; fhzg;gLk; capu; gy;tifik FiwT 

epyk; jahu; gLj;j Njitapy;iy epyk; gz;gLj;j Ntz;Lk; 

guhkupg;G nryT ,y;iy guhkupg;G nryT mjpfk; 

Neha; jhf;fk; ,y;iy Neha; jhf;fk; mjpfk; 

 
ifj;njhopy; R+oy; 
Xu; cw;gj;jpf;F Njitahd ,ae;jpuk; %yg;nghUs; kdpj tY rf;jp Nghd;w 
tsq;fs; xd;whf fhzg;gLk; R+ow;njhFjpahFk;. 
cw;gj;jp nra;ag;gLk; nghUl;fs; 

• czT 

• xsljk; 

• Milfs; 

• jsghlq;fs; 

• kpd; cgfuzq;fs; 

• Jg;guthf;fpfs; 
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ifj;njhopy; R+ow;njhFjpapdhy; Vw;gLk; ghjpg;Gfs; 
➢ njhopw;rhiy ,ae;jpuq;fshy; Vw;gLk; rj;jk; 

➢ njhopw;rhiyapy; ,Ue;J ntspNaWk; Gif/ JhR Jzpf;if 

➢ njhopw;rhiyapy; ntspNaWk; ntg;gk; 
➢ njhopw;rhiy fopTePu; ePu; epiyAld; Nru;jy; 
➢ ,urhad gjhu;j;jk; R+oYld; Nru;jy; 
 

 
 
FbapUg;G R+ow;njhFjp 

• kdpjd; jkJ thoplj;ij mikj;Jf;nfhz;l fpuhk/ efu R+oy; MFk;. 

• Njitfis epiwNtw;Wtjw;fhf kf;fs; fpuhkq;fspy; ,Ue;J efuq;fis 
Nehf;fp FbNaWfpd;wdu;. 

 
efu FbapUg;Gf;fshy; Vw;gLk; gpur;rpidfs; 

1. ,ltrjp FiwT 
2. R+upa xsp fpilf;fhj jd;ik 
3. fhw;Nwhl;lk; FiwT 
4. njhw;W Neha; mjpfk;. 
5. fopTfis mfw;WtJ rpukk;. 
6. nts;sk; Vw;gLk; mghak;. 
7. jpBu; jP tpgj;Jf;fs;. 
8. r%f fyhr;rhu gpur;rpidfs; 
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#ow; njhFjp 2 tifg;gLk;. 

1. ,aw;ifr; #oy;. 
2. nraw;ifr; #oy;. 

nraw;ifr; #oy; njhFjp vd;gJ kdpjdhy; cUthf;fg;gl;l #ow;njhFjp MFk;. 
 
,J %d;W tifg;gLk;. 

1. tptrhar; #oy;. 
2. ifj;njhopw; #oy;. 
3. FbapUg;G #oy;. 

 
gRik vz;zf;fU 

➢ Gtpapd; ,aw;if #oYf;F ghjpg;G Vw;glhj tifapy; / Fiwthd ghjpg;G 
nfhz;l tifapy;> nghUl;fisAk; NritfisAk; NgZtjw;F Njitahd 
topfhl;ly; nfhs;iffis gpd;gw;wy; gRik vz;zf;fU vdg;gLk;. 

 
gRik vz;zf;fU nraw;gLk; rpy ,lq;fs;. 
➢ N[u;kd; ghuhSkd;w fl;llk;. 
➢ rPdhtpd; gP[pq; Njrpa tpisahl;luq;F. 

➢ mnkupf;f If;fpa ,uhr;rpaj;jpd; Wayne L.Morse ePjpkd;wf; fl;llj; njhFjp. 

➢ mT];jpNuypahtpd; K2 tPlikg;G jpl;lk;. 

➢ mnkupf;f  If;fpa ,uhr;rpaj;jpd; Bud Clark Commons njhlu;khb njhFjp. 
 
N[u;kd; ghuhSkd;w fl;llk;. 

German parliamentary building 
 

1. N[u;kd; ghuhSkd;w fl;llk;. 
• #upa rf;jp> Gtp ntg;gk;>  

capu; vupnghUspy; ,Ue;J rf;jpia 
 ngw;Wf;nfhs;fpd;wJ 

• 80% rf;jp cw;gj;jp ,e;j  
fl;llj;jpNyNa cw;gj;jp nra;ag;gLfpd;wJ 

• ntsptpLk; fhgdPnuhl;irl;L thA 7000 njhd; ,ypUe;J 1000 njhd; ,w;F 
Fiwe;Js;sJ 
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rPdhtpd; gP[pq; Njrpa tpisahl;luq;F. 

Beijing national sports complex in China 

 

 

 

 

rPdhtpd; gP[pq; Njrpa tpisahl;luq;F. 
• #upa rf;jpapy; kpd; cw;gj;jp 
• kio ePu; Nrfupg;G 
• ,aw;if fhw;Nwhl;lk; 

 

mnkupf;f If;fpa ,uhr;rpaj;jpd; Wayne L.Morse ePjpkd;wf; fl;llj; njhFjp. 

Wayne L. Morse court complex in USA 

mnkupf;f If;fpa ,uhr;rpaj;jpd; Wayne L.Morse ePjpkd;wf; fl;llj; njhFjp. 

• twl;rpia jhq;Fk; jhtu tsu;g;G 
• ePupd;wpa kw;Wk; ePu; Fiwe;jsT Njitahd kyry$lk; 
• G+e;jhiu Kiw ePu;f;Foha; 

 
 
 

 

 

 

mT];jpNuypahtpd; K2 tPlikg;G jpl;lk;. 

K2 housing project in Australia 

 

 

 

 

 

mT];jpNuypahtpd; K2 tPlikg;G jpl;lk;. 

• GJg;gpf;ff; $ba rf;jp tsg;gad;ghL 
• kPs;Row;rp nra;ag;gl;l gyif gad;ghL 
• kioePu; gad;ghL 
• #upa rf;jp gad;ghL 
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mnkupf;f  If;fpa ,uhr;rpaj;jpd; Bud Clark Commons njhlu;khb njhFjp. 

Bud Clark Commons housing complex in USA 

 

 

 

 

 

mnkupf;f  If;fpa ,uhr;rpaj;jpd; Bud Clark Commons njhlu;khb njhFjp. 

• #upa ePu; ntg;gkhf;fp 
• jhtu %Lgil nfhz;l $iu 
• kioePu; gad;ghL 
• ePiu Rj;jpfupj;J kyry$lg;ghtidf;F gad;gLj;jy; 

 
gRik vz;zf;fUTld; njhlu;Gila fl;llq;fis mikf;Fk; NghJ gpd;gw;wg;gLk; 
tplaq;fs;. 

1. GJg;gpf;f $ba rf;jp tsq;fis gad;gLj;jf; $bathW mikj;jy;. 

Eg:- #upa ntg;g mLg;G 
   #upa gly; %yk; kpd; cw;gj;jp 

2. ,aw;ifahd fhw;Nwhl;lk; fpilf;Fk; tifapy; fl;llk; mikj;jy;. 
3. kio ePiu Nrfupj;J gad;gLj;Jjy;. 
4. Fspaiwapy; gad;gLj;Jk; ePiu Rj;jpfupj;J kyry$lq;fSf;F gad;gLj;Jjy;. 
5. fl;llq;fis #o gr;ir jhtuq;fspid nfhz;bUj;jy;. 
6. ,aw;if xsp> fhw;W fpilf;Fk; tifapy; mikj;jy;. 

 

Note:- gRik vz;zf;fUf;fspd; gpujhd Fwpf;Nfhs;. 

• Gtp ntg;gkiltij jtpu;j;jy;. 

• jhtu %Lgilia mikj;jy; 
 
 
 
gr;ir tPl;L tpisT 
❖ g+kpahdJ capuq;fpfs; epiyj;jpUg;gjw;F Fwpj;j ntg;gj;jpy; Ngzg;gl 

Ntz;Lk;. 
❖ rpykdpj nraw;ghLfspd; fhuzkhf g+kp mjpf ntg;gkilfpd;wJ. 

fhuzk;:- jhtuq;fis mopj;jy; 
        mjpfsT vupnghUs; ghtid 
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gr;ir tPl;L thAf;fs;.  
1. fhgdPnuhl;irl;L- 𝑪𝑶𝟐 

2. nkNjd; 𝑪𝑯𝟒 

3. ePuhtp 𝑯𝟐O 

4. iejurd; xl;irl;Lf;fs; 𝑵𝑶𝟐 
 
gr;ir tPl;L tpistpd; jhf;fq;fs;. 

1. #oy; ntg;gk; mjpfupf;Fk;; 
2. gdpkiyfs; cUFk;. 
3. fly; kl;lk; caUk;. 
4. jPTfs; %o;Fk;. 
5. capu; gy;tifik moptilAk;. 

 
gRik vz;zf;fU gad;gLk; Jiwfs;. 

1. tptrha Jiw 
2. ifj;njhopy; Jiw 

 
tptrha Jiw 

1. Nrjd gapu; nra;ifia Nkw;nfhs;sy; 
2. #oy; Neakhd gPil fl;Lg;ghl;bid Nkw;nfhs;sy;. 
3. rpwe;j ePu; Kfhikj;Jtj;ij Nkw;nfhs;sy;. 

 
Nrjd gapw;nra;if 
,jd; gpujhd Nehf;fk; Nrjd grisfspd; gad;ghl;il mjpfupj;J> mNrjd 
grisfspd; gad;ghl;il Fiwj;jyhFk;. 

1. Nrjdg; gris – jhtu> tpyq;F fopTfs; ($l;nlU) 
2. mNrjd gris – a+upah  

 
 
 

 

 

mNrjd grisfs; gad;gLj;Jtjhy; Vw;gLk; jPikfs; 

• kz;tho; mq;fpfs; moptilAk;. 

• kdpjd; cl;gl Vida mq;fpfSf;F Neha; Vw;gLk;. –rpWePuf Neha; 

• mjpf gzk; Njit. 

• kz;zpd; fl;likg;G ghjpf;fg;gLk;; 
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gPil> fis fl;Lg;ghL 

jw;fhyj;jpy; eQ;R jd;ikAs;s #oYf;F jPq;F tpistpf;Fk; gPil ehrpdpfs;> fis 
ehrpdpfs; gad;gLj;jg;gLfpd;wJ. ,jdhy; gy Neha;fs; cUthfpd;wJ. 

1. rpWePuf Neha;fs; 
2. euk;G rhu;e;j Neha;fs; 
3. Njhy; Neha;fs; 
4. Gw;WNeha;fs; 

 
#oy; NeaKk; gPil fl;Lg;ghl;L Kiwfs; 
1. ,aw;ifahd gPil nfhy;ypfis gad;gLj;jy;. 

1. Ntg;gQ;rhW 
2. Gy;nyz;iz 
3. nrz;Lky;yp  

2.ePu; fl;Lg;ghL 
1. taiy cyutpLjy; 
2. ePiuj; Njf;fp itj;jpUj;jy; 

 
3. xspg;nghwpfis gad;gLj;jy; 

jP%l;b my;yJ xspA+l;b g+r;rpfis <h;j;J  
vupa+l;lgLfpd;wJ. 
 
 
 
 
 
 
 
 

4. vypfsplk; ,Ue;J ghJfhf;f tay; epyq;fspy; njd;dk;kl;ilfs; tuk;Gfspy; 
ehl;lg;gLjy;. 

Me;ijfs; ,jpy; mku;e;J vypfis Ntl;ilahLk;. 
 

5. ePu; %yk; xyp vOg;Gjy;>jfu Ngzpfs; %yk;  
xyp vOg;Gjy; Nghd;w Kiw %yk; gwitfis 
fl;Lg;gLj;jy;. 

6. fyg;G gapw;nra;if nra;jy;. 
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ePu; Kfhikj;Jtk; 

1. Fsq;fis mikj;jy; 
2. kio ePiu Nrkpj;jy; 
3. Jsp ePu;ghrdk; 

 

 

JspKiw ePu;ghrdk; Nkw;nfhs;tjhy; Vw;gLk; ed;ikfs; 

1. ePu; tpuakhjy; jLf;fg;gLk; 
2. fisfs; fl;Lg;gLj;jg;gLk; 

 

 

epy Kfhikj;Jtk; 

epy Kfhikj;Jtj;ij mbg;gilahf nfhz;l gapw;nra;if Kiwfs; 
1. CLgapw; nra;if 
2. fyg;G gapw;nra;if  
3. Row;rp Kiw gapw;nra;if 
4. capu;j; njhopy;El;gk; %yk; Nkk;gLj;jg;gl;l gapw;nra;if 

 
CLgapw; nra;if 

• Njapiy gapu; nra;ifAld; njd;id> ,wg;gu;>  
kpsF Nghd;w gapu;fis ely;. 

• ,wg;gu; jhtuj;Jld; nfhf;Nfh gapu;fis ,ly;. 

• tay; tuk;Gfspy; Nrhsk; vd;gtw;iw ely;. 
 
 
fyg;G gapw;nra;if 

xNu epyg;gug;gpDs; gpujhd gapUld; xd;W / gy gapu;fis nra;if gz;zy; MFk;. 
ed;ikfs; :-  

• kz; Nghrid rkdpiyapy; Ngzg;gly;. 
• G+r;rp gPilfspd; jhf;fk; Fiwthf fhzg;gLk;. 
• epfu tpisr;ry; mjpfk;. 
• tiuaWf;fg;gl;l tsj;jpy; ,Ue;J cr;r  

gaidg; ngwyhk;. 
 

Row;rp Kiw gapu;r; nra;if  

ehd;kbag; gapu;r;Row;rp Kiw gad;gLk;. 
1. jhdpa gapu; 
2. mtiu FLk;g gapu; 
3. fpoq;Ftif gapu;r; nra;if 
4. fha;fwp gapu;r; nra;if 
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ed;ikfs;:-  
1. kz;zpd; midj;Jg;gilfspy; ,Ue;Jk;  

Nghrid gjhu;j;jk; mfj;JWQ;rg;gLk;. 
2. kz;zpd; ,ioaikg;G Ngzg;gLk;. 
3. gPil jhf;fk; FiwAk;. 

tiuaWf;fg;gl;l tsj;jpy; ,Ue;J $ba gaid ngwyhk;. 
 

capu;j; njhopy;El;gk; %yk; Nkk;gLj;jg;gl;l gapw;nra;if 

• Neha;> gPil jhf;fq;fSf;F vjpu;g;Gila jhtuq;fis cw;gj;jp nra;jy;. 
➢ $d;tz;L jhf;fj;jpw;F vjpu;g;Gila Nrhsj;jhtuq;fs;. 
➢ gPil jhf;fj;jpw;F vjpu;g;Gila new;jhtuq;fs;.  

• tpw;wkpd; A  mjpfk; nfhz;l muprp (jq;fj;jhdpak;) cw;gj;jp nra;jy;. 

• mjpf tpisr;ry; juf;$ba gapu;fis cw;gj;jp nra;jy;. 
 

 

 

 

mWtilapd; gpd;duhd njhopy;El;gk; 

• gapw;nra;ifapd; tpisr;riy mWtil nra;jTld; mjd; juj;ij NgZk; 
tifapy; mjid Rj;jg;gLj;jp juk; gpupj;J mLf;fp itj;jy; mWtilapd; 
gpd;duhd njhopEl;gk; vdg;gLk;. 

• ehd;F gbKiwfis nfhz;bUf;Fk;. 
1. tpisr;riy mWtil nra;jy;. 
2. tpisr;riy xOq;FgLj;jy;. 
3. tpisr;riy nfhz;L nry;yy;. 
4. tpw;gid nra;jy;. 

 

 

 

 

 

 

mWtilapd; gpd;duhd njhopy;El;gk; rupahd Kiwapy; gpd;gw;wglhikapdhy; 
Vw;gLk; gpur;rpidfs; 

1. cw;gj;jpapd; ngUk;gFjp Efu;Tf;Fl;glhJ tpuakhjy;. 
2. cw;gj;jpfspd; tpiy mjpfupg;G. 
3. cau;jukhd cw;gj;jpfs; kf;fSf;F fpilf;fhJ. 
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ifj;njhopy; Jiwapy; gRik vz;zf;fU 
,urhad gjhu;j;jq;fspd; gad;ghL. 

• md;whl tho;tpy; ,urhad gjhu;j;jk; gad;gLj;Jk; re;ju;g;gk;. 
1. czTr; Nru;khdk; 
2. Jg;Guthf;fpfs; 
3. kUe;J nghUl;fs; 
4. njhw;W ePf;fpfs; 
5. moF rhjdg;nghUl;fs; 
6. epwg;g+r;Rf;fs; 

 
tPl;L ,urhad gjhu;j;jq;fspw;F gjpyhf ,aw;if gjhu;j;jq;fis gad;gLj;Jjy;. 

1. ,aw;if Rita+l;bfis gad;gLj;Jjy;. 
2. fpUkp mopg;gjw;;F kQ;rs;> ngUq;fhak; gad;gLj;jy;. 
3. rUk guhkupg;gpw;F re;jdk; Nghd;wtw;iw gad;gLj;jy;. 

 
gRik Nghf;Ftuj;J 
Nghf;Ftuj;J eltbf;iffspy; #oYf;F jPq;F tpistpf;Fk; thAf;fs; 

ntspNaWtij jLj;jy;. [fhgdPnuhl;irl;L (CO2)> iejurdPu; xl;irl;L thA (NO2)] 
,t; thAf;fs; gr;irtPl;L thAf;fs; MFk;. 
 
gr;irtPl;L thAf;fis Fiwg;gjw;Fupa gRik Nghf;Ftuj;J Kiwfs;. 

1. jdpegu; thfd gad;ghl;il Fiwj;jy;. 
2. eil> Jtpr;rf;fu tz;b vd;gtw;iw gad;gLj;Jjy;. 
3. fyg;G thfdg;ghtidia mjpfupj;jy; 
4. kpd;dhy; ,aq;Fk; thfdg; gad;ghl;il mjpfupj;jy;. 
5. MWfs; Vupfs; %ykhd Nghf;Ftuj;ij mjpfupj;jy;. 

 
fhgd; mbr;RtL 

• Mz;nlhd;wpw;F jdpegu; nraw;ghl;bd; NghJ tspkz;lyj;jpw;F tpLtpf;fg;gLk; 
fhgdPnuhl;irl;bd; nkhj;j msT fhgd; mbr;RtL MFk;. 

• ,J nkw;wpf; njhd;fspy; (Mt) mstplg;gLk;  

• fhgd; mbr;RtL mjpfupf;Fk; NghJ #oy; ntg;gkiltJ mjpfupf;Fk; 
 
 
 


