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gzpg;ghsu; ehafj;jpd; nra;jp

~~cz;ikahd mwpnthsp tpUj;jpahdJ

kf;fSf;Fk; g+kpf;Fk; fpilf;Fk; #upa xsp Nghd;wjhFk;.||

21 Mk; E}w;whz;bd; 4G njhopDl;gg; Gul;rpf;F Kfq;nfhLf;Fk; jpwd;fisf; nfhz;l

khztu;fis ehl;by; cUthf;FtNj murpdJk; fy;tp mikr;rpdJk; gpujhd

nghWg;ghFk;. NkYk; me;jj; jpwikfisg; g+uzkhff; nfhz;l khztu;fis

vkJ fy;tp Kiwika+lhf cUthf;Ftjw;F mtrpakhd fy;tp kWrPuikg;G jw;NghJ

jpl;lkplg;gl;L eilKiwg;gLj;jg;gl;Ls;sJ.

fUtiw Kjy; fy;yiw tiu fy;tpiag; ngWk; kdpjDf;Fupa mwpthw;wy;

tpUj;jpf;fhd mbj;jsj;ij toq;FtJ ghlrhiyf; fy;tpahFk;. #upa xsp Nghd;w

gpufhrkhd mwpnthspapdhy; G+kpia fl;bnaOg;Gtjw;fhf  ts%l;Lk; ghlrhiyf;

fy;tpapy; kpff;$Ljyhd gq;fspg;ig toq;FNthu; Mrpupau;fshtu;. ,jw;fhf>

Mrpupau;fis vy;yh tifapYk; tYg;gLj;JtNj Mrpupa kj;jpa fy;tp epiyaq;fSf;F

toq;fg;gl;Ls;s Kjd;ikg; gzpahFk;.

Njrpa fy;tp epWtfkhdJ> ,yq;iff; fy;tpapy; ghlj;jpl;lj;ijj; jahupj;J mjd;

%ykhff; fw;wy; - fw;gpj;jy; nraw;ghl;il cWjpg;gLj;Jk; nghUl;L Mrpupau;fis

topelj;Jfpd;wJ. ,e;j Mrpupau; mwpTiug;G topfhl;bahdJ> fw;wy; - fw;gpj;jy;

nraw;ghl;ilr; rupahf jpirNehf;fp Kd;ndLj;Jr; nry;Yk; nghUl;L Mrpupau;fSf;F

trjpfisr; nra;fpd;wJ. vdNt> ,J Mrpupau;fis tYg;gLj;Jk; nghUl;L

toq;fg;gLfpd;w kfj;jhdnjhU gq;fspg;ghFk;. ,jid Mf;Ftjpy; jpahfj;Jld;

nraw;gl;l ntspthupf; fy;tpkhd;fisAk; vdJ epWtff; fy;tprhu; gzpahsu;fisAk;

kpfTk; kjpf;fpd;Nwd;.

,k;KiwikA+lhf eilKiwg;gLj;Jtjw;F vjpu;ghu;f;fpd;w tplaq;fis Mrpupau;

mwpTiug;G topfhl;b %yk; Gupe;J nfhz;L> Ra jPu;khdk; %yk; Mf;fg+u;tkhd

fw;wy; - fw;gpj;jy; nraw;ghl;il eilKiwg;gLj;Jk; nghWg;G Mrpupau;fsplNk

xg;gilf;fg;gLfpd;wJ. rkepiy MSikkpf;f gpuirfis r%fj;Jf;F toq;FtNj

,jd; %yk; milag;gl Ntz;ba Fwpf;NfhshFk;. ghl tplaq;fSf;F mg;ghy;

,e;jf; Fwpf;Nfhis ntw;wpnfhs;tjpy; Mrpupau;fspd; kdg;ghq;F ngUkstpy; gq;fspg;Gr;

nra;fpd;wJ. fsp kz;zpdhyhd Xu; mofhd fiyg; gilg;ig cUthf;Fk; xU

fiyQdpd; gzpf;Fr; rkkhd flikia Vw;Ws;s Xu; Mrpupauhf ,Ug;gJ cq;fSf;Fg;

ngUikf;FupaJ vd vz;Zfpd;Nwd;. mg;ngUikAld; ,yq;ifapd; vjpu;fhyj;ijf;

fl;bnaOg;Gfpd;w cq;fs; gzpf;F xU J}z;Ljiyg; ngw;Wj;ju Kbe;jikia xU

ghf;fpakhff; fUJfpd;Nwd;.

fyhepjp Rdpy; [ae;j etuj;d

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;



iv

gpujpg; gzpg;ghsu; ehafk; mtu;fspd; nra;jp

fle;j fhye;njhl;Lf; fy;tpahdJ njhlu;e;J khw;wq;fSf;Fl;gl;L Kd;nrd;W

nfhz;bUf;fpd;wJ. mz;ika  Afj;jpy; ,k;khw;wq;fs; kpf Ntfkhf Vw;gl;ld.

fw;wy; Kiwfisg; Nghd;W njhopEl;gf; fUtpfspd; ghtid kw;Wk; mwpTj;

Njhw;wq;fs; njhlu;ghfTk; fle;j ,U jrhg;jq;fspYk; $bastpyhd kWkyu;r;rp

Vw;gl;L tUtjidf; fhzf;$bajhf ,Uf;fpd;wJ. ,jw;fikaj; Njrpa fy;tp

epWtfk; 2015 Mk; Mz;Lf;Fupa fy;tp kWrPuikg;gpw;nfdg; nghUj;jkhd

eltbf;iffs; gytw;iw Nkw;nfhz;L tUfpd;wJ. g+Nfhska uPjpahf Vw;gLk;
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nraw;gLj;Jtjw;fhd KOikahd Rje;jpuk; Mrpupau;fSf;F cz;L.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

Nju;r;rp 1.0 : ifj ;njho py ;fspy ; gad ;gLk ; gy ;gFj pag ; nghUs ;fs ;

njhlu;ghfj; Njbawpthu;.

Nju;r;rp kl;lk; 1.1: gy;gFjpaq;fis mtw;wpd; ngsjpf ,ay;GfSf; ;fika

tifg;gLj;Jthu;.

ghlNtisfs; : 9

fw;ww;NgWfs; :  gy;gFjpaq;fs; vd;gij tiuaWg;ghu;.

² PE, PVC, PP, PET, PS kw;Wk; ,aw;;if ,wg;gupd; ,urhadf;

fl;likg;ig ,dq;fhz;ghu;.

² gy ; gFj pa %yf ;$Wfs ; FWf ;Fg ;  g pizg ; Gf ; fshy ;

gpize;Js;sikia tpsf;Fthu;.

² cau; kPspay;Gs;s gy;gFjpag; nghUs;fs;  ,wg;gu; / ,yj;jku;

vd ,dq;fhz;ghu;.

² tiuaWf;fg;gl;l kPspay;Gs;s gy;gFjpaq;fisg; gpshj;jpf;F vd tptupg;ghu;.

² nghypvjpyPd; (PE)> nghypitidy; FNshiul;L (PVC)> nghyp

vjpyPd; nuupj;jNyw;W (PET), nghypGnuhg;gpyPd; (PP) nghypj;ijuPd;

(PS)Mfpatw;iwg; gpshj;jpf;Fj; jputpaq;fnsdg; ngaupLthu;.

² kPspay;Gs;s> cau; ,O tpiriar; rfpf;fj;jf;f gy;gFjpaj;

jputpaq;fis ehu;fs; vdg; ngaupLthu;.

² ieNyhd; vd;gJ ehu;j;jputpaq;fis cUthf;Ftjw;Fg; gad;gLk; xU

gy;gFjpakhFnkdf; fye;JiuahLthu;.

² ,wg;gu; 'ty;fidRg;gLj;jy;"vd;gij tptupg;ghu;

² ntg;gepiyAld; gpshj;jpf;Fj; jputpaq;fspd; gha;T ,ay;igr;

Nrhjpg;ghu;.

² nu[pNghikg; (nghypj;ijuPid)g; gad;gLj;jp Nrjdr; Nru;itfspy;

gpshj;jpf;F fiutijr; nra;Jfhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 vspa %yf;$Wfs; ngUe;njhifapy; xd;Wlndhd;W ,iztjhy; cUthFk; kpf

ePz;l rq;fpypNghd;w my;yJ tiyNghd;w %yf; $WfNs gy;gFjpaq;fs; vdg;gLk;

vd tiuaWj;Jg; ghlj;ij mZFf.

 gy;gFjpa %yf;$Wfspd; gpd;tUk; gz;Gfs; Fwpj;J khztUld; fye;JiuahLf.

 gy;gFjpa %yf;$Wfs; kpf ePz;litAk; nefpo;jd;ikAilitAkhaiktjhy;

mit xd;Wlndhd;W gw;wpj; jOtpg; glu;e;J fhzg;gLk;.

 gy;gFjpa %yf;$nwhd;wpd; jpzpthdJ vspa %yf;$nwhd;wpd; jpzptpYk;

ngUe;njhifahd klq;F $LjyhdJ.

 gy;gFjpaq;fs; ,aw;ifahff; fhzg;gLgit vdTk;> rpy gy;gFjpaq;fs; kdpjdhy;

cw;gj;jp nra;ag;gl;l jputpaq;fshFk; vdTk; Fwpg;gpLf.

 ,aw;ifapy; fhzg;gLk; Gujq;fs;> khg;nghUs;> nrYNyhR> ,aw;if wg;gu;

Nghd;wit ,aw;ifahd gy;gFjpaq;fSf;Fupa rpy cjhuzq;fshFk; vdf;

Fwpg;gpLf.

 nghypj;jPd;  (PE), nghypGNuhg;gypd;(PP)> nghypitidy; FNshiul;L(PVC),

nghyp vjpyPd; nuupj;jNyw;W (PET), nraw;if wg;gu; Nghd;wit kdpjdhy;

cUthf;fg;gl;l rpy gy;gFjpaq;fshFk; vdf; Fwpg;gpLf.

 jw;NghJ nraw;ifg; gy;gFjpaq;fis cw;gj;jp nra;Ak; Nghf;F mjpfupj;Js;sikf;fhd
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fhuzq;fshf> gy;gFjpaq;fis ,yFthf cw;gj;jp nra;af;$bajhf ,Uj;jy;>

tpiy Fiwthdjha; ,Uj;jy;> kPs; Row;rp nra;af;$bajhf ,Uj;jy;> gue;j tPr;rpy;

gy;NtW NjitfSf;fhf ,yFthfg; gad;gLj;jf; $bajhf ,Uj;jy; Mfpa

tplaq;fis khztUf;F typAWj;Jf.

 vspa (xUgFjpa) %yf;$Wfs; xd;WNru;tjhy; ePz;l rq;fpypfs; (gy;gFjpaq;fs;)

cUthf;fg;gLk; vd;gij vLj;Jf;fhl;Lf.

 ePz;l rq;fpypg; gy;gFjpa %yf;$Wfisf; nfhz;l gy;gFjpag; gjhu;j;jq;fspd;

ngsjpf ,ay;Gfisj; Njitf;Nfw;g> khw;Wtjw;fhff; FWf;Fg; gpizg;Gf;fs;

%yk; mk;%yf;$Wfs; xd;Wlndhd;W ,izj;jthW tiyNghd;w %yf;$Wfshf

khw;wg;gLk; vd;gij md;whlk; fhzf;fpilf;Fk; re;ju;g;gq;fisj; Jizahf;

nfhz;L typAWj;Jf.

 ,Otpirapd; fPo; ,OgLk; jd;ikf;Nfw;g> kPs; jd;ikAs;s gy;gFjpaq;fs;>

gpshj;jpf;Fg; gjhu;j;jq;fs;> ehu;fs; vd gy;gFjpaq;fis tifg;gLj;jyhk; vd;gij

vLj;Jf;fhl;Lf..

 kPs;jpUk;Gk; tifapy;  caupa kPspay;igf; fhl;Lk; gy;gFjpaq;fs; wg;gu;/

,yhj;jku; vdg;gLk; vd;gij tpsf;Ff. Gwtpiria tpLtpj;jTld; kPz;Lk;

kPs;jpUk;gp Muk;gj;jpy; ,Ue;j epiyia my;yJ mz;zsthf Muk;g epiyia

milfpd;wik wg;gupd; / ,yhj;jkupd;; (Elastomer) ,ay;ghFk; gad;gLk; vd;gij

tpsf;Ff. wg;gupd; cau;thd kPs;jd;ikia tpsf;Ftjw;fhd> cjhuzq;fshf

mijj;j wg;gu; ge;J kPz;Lk; kPz;Lk; Js;spnaOjy;> ,Oj;j wg;gu;thu; kPz;Lk;

,ay;G epiyailjy; Mfpatw;iw vLj;Jf; fhl;Lf.

 fzprkhd msTf;F FWf;Fg; gpizg;Gf;fs; cs;s gy;gFjpag; gjhu;j;jq;fs;>

kw;Wk; RUsp tbtpy; mike;Js;s gy;gFjpa %yf;$Wfshyhd gjhu;j;jq;fspy;

,Otpiriag; gpuNahfpg;gjhy; mit ,OgLk;.

 ntg;gj;jpd; Kd;dpiyapy; ,yFthf nkd;;ikahd jd;ikiag; ngWk;  gpshj;jpf;F

ntg;gkpsf;Fk; gpshj;jpf;F (Themoplastic) vdTk; mt;thwhd nkd;ikahd

jd;ikiag; ngwhj gpshj;jpf;F ntg;gTWjpahd (Themosetting) gpshj;jpf;F vdTk;

miof;fg;gLk; vd;gij tptupf;Ff.

 ntg;gkpsf;Fk; tif gpshj;jpf;if ntg;gj;jpd; Kd;dpiyapy; nkd;ikahf;Ftjd;

%yk; Njitahd tbtj;ij toq;fpg; gpd;du; Fspur; nra;tjd; %yk; Muk;g

tbtj;ij tpl NtWgl;l tbtj;ijf; nfhz;l xU nghUshf khw;wyhk; vd;gij

tptupf;Ff.

 ntg;gkpsf;Fk; gpshj;jpf;fpy; FWf;Fg; gpizg;Gf;fs; fhzg;gLtjpy;iy>

ntg;gTWjpahd gpshj;jpf;fpy; FWf;Fg; gpizg;Gf;fs; fhzg;gLk;. ,JNt ,e;j

NtWghl;Lf;fhd fhuzkhFk; vd;gij tpsf;Ff.

 md;whlk; gad;gLj;jg;gLk; ghtidg; nghUs;fis cjhuzq;fshff; nfhz;L>

gpshj;jpf;Fg; nghUs;fshf PE, PVC. PP Mfpatw;iwf; Fwpg;gpLf.

PE : nghypj;jPd; igfs;> Data Cable fspy; cl;Gwf; ftrk;

PVC: tPl;Lg; ghtid ePu;f;Foha;fs;> kpd; ,izg;Gf; fk;gpfspd; (Wire)

   cl;Gwf; ftrk;

PP: gpshj;jpf;Fg; ghtidg; nghUs;fs;> Nghj;jy; %bfs;.
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 ehu;fs; vd miof;fg;gLk; gy;gFjpag; nghUs;fspy; gy;gFjpa %yf; $Wfs;

xNu jpirapy; ngupJk; neUf;fkhfg; nghjpe;Js;sNjhL> ngUk;ghYk; gspq;FUthd

gpuNjrq;;fSk; fhzg;gLk; vd;gij tpsf;Ff. ,e;j gspq;FUthd gpuNjrq;fs;

Jzpf;iffshfr; nraw;gl;L> ehupdJ ,Otpiriar; rfpf;Fk; jd;ikia

mjpfupf;fpd;wikia khztUf;F tpsf;Ff.

 gy;gFjpaq;fspy; %yf;$Wfs; nghjpe;Js;s tpjj;Jf;Nfw;g mtw;wpd; gspq;Fg;

gpuN;jrq;fisAk; (crystalline regions) cUtw;w gpuNjrq;fisAk; (Amorphous re-

gions) ,dq;fz;L nfhs;syhk; vd;gij tpsf;Ff.

 ieNyhd Nghd;w ehu;tbtj;jpy; cw;gj;jp nra;ag;gl;Ls;s nghUs;fs;> ,Otpirapd;

fPo; ,OglYf;F vjpu;g;Gj; jd;ikiaf; fhl;Lk; vd;gij tpsf;Ff. cjhuzkhf

gl;lk; gwf;ftpLtjw;fhf ieNyhd; E}y; gad;gLj;jg;gLtij tptupf;Ff.

 ,aw;if wg;gupy; ,ul;ilg; gpizg;Gf;fs; cz;L vd;gij ,urhad mikg;gpd;

JizAld; vLj;Jf; fhl;Lf ry;gu; kw;Wk; Vida Nru;itfSld; wg;gu;

jhf;fKWk;NghJ ,ul;ilg; gpizg;Gf;fs; cile;J ry;gu; mZf;;fs; %yk; wg;gu;

%yf;$Wfs; xd;Wlndhd;W ,izf;fg;gLk; vd;gijAk; vLj;Jf;fhl;Lf.

,g;gpizg;Gf;fs; ry;gu; FWf;Fg; gpizg;Gf;fs; vdTk;> ,r;nrad;Kiw

ty;fidRg;gLj;jy; (Vulcanization) MFk; vdTk; tpsf;Ff.

 NghJkhd msT FWf;Fg; gpizg;Gf;fs; %yk; kPspay;igf; fl;Lg;gLj;jyhk;.

FWg;Gf; gpizg;Gf;fis Mf;Ftjw;fhf rfy ,ul;ilg; gpizg;Gf;fSk;

gad;gLj;jg;gLkhapd;> kPspay;gw;w tpiwg;ghd xU nghUs; fpilf;Fk; vdTk;.

,J vgidw ;W (Ebonite) vdg ;gLk ; vdTk ; t psf ;Ff. wg ;giu

ty;fidRg;gLj;Jtjd; %yk; ,Otpirf;F cl;gLj;JjiyAk; ,Otpiria

tpLtpj;jiyAk;> kPz;Lk; kPz;Lk; nra;j NghjpYk; wg;gupd; tbtk;

NtWgLtjpy;iy. ,J xU rhjfkhd ,ay;ghifahy; ngUk;ghyhd wg;gu;

cw;gj;jpfs; ty;fidRg;gLj;jpa epiyapNyNa cs;sd. wg;gu; thu;fs;> lau;>

upA+g; Nghd;wtw;wpd; cw;gj;jpapy; ty;fidRg;gLj;jy; Kf;fpakhdJ vd;gij

vLj;Jf; fhl;Lf.

 ntg;gepiyf;Nfw;g gpshj;jpf;Fg; gjhu;j;jq;fspd; gha;Tj; jd;ikiar; Nrhjpg;gjw;F

khztUf;F re;ju;g;gkspf;Ff.

 nghypj;ijuPid (nu[pNghik)g; gad;gLj;jp Nrjdr; Nru;itfspy; gpshj;jpf;Ff;

fiufpd;wikiar; nra;J fhl;Lf.

 gy;gFjpaj; jputpaq;fisg; gad;gLj;jp> cw;gj;jp nra;aj;jf;f kw;Wk; cw;gj;jp

nra;aj;jfhj ghtidg; nghUs;fisr; rupahf ,dq;fhzhik fhuzkhf #oy;

rhh;e;j gpur;rpidfs; Vw;gl ,lKz;L vd;gijf; fye;JiuahLf.

 gy;gFjpaj; jputpaq;fisg; gad;gLjjp cw;gj;jp nra;j ghtidg; nghUs;fisg;

gad;gLj;jpa gpd;du;> mtw;iw kPs; Row;rpg; gLj;Jjy; Ntz;Lk; vd;gij

typAWj;Jf. wg;gu;> gpshj;jpf;F Mfpatw;iw vupj;jyhfhJ vd;gijAk; vLj;Jf;

fhl;Lf.



4

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

gpujhd nrhw;fs;$ vz;zf;fU ^Keywords&

 gy;gFjpaq;fs; - Polymers

 gspq;FUg; gpuNjrq;fs;; - Crystalline regions

 cUtw;w gpuNjrq;fs; - Amorphous regions

 ntg;gkpsf;Fk; gy;gFjpaq;fs; - Thermoplastic polymers

 ntg;gTWjpahd gy;gFjpaq;fs; - Thermosetting polymers

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 gy;gFjpa %yf; $Wfs; vspa %yf;$Wfs;> Mfpatw;Wf;F ,ilapyhd mikg;G

rhu;e;j NtWghLfisf; Fwpg;gpLjy;

 vspa %yf; $WfisAk; mit Nru;tjd; %yk; cUthFk; gy;gFjpa

%yf;$WfisAk; gl;baw;gLj;Jjy;

 gy;gFjpa %yf;$Wfis ntt;NtW epakq;fspd; fPo; tifg;gLj;jy;

 gy;gFjpaq;fspy; %yf;$Wfs; nghjpe;Js;s tpjj;jpw;Nfw;g mtw;wpd; gspq;FUg;

gpuNjrq;fisAk; (Cryltalline regions) cUtw;w gpuNjrq;fisAk; (Amorphous re-

gions) ,dq;fhzy;.
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Nju;r;rp kl;lk; 1.2: gy;gFjpaq;fisg; gad;gLj;jp ghtidg; nghUl;fs cw;gj;jp

nra;tjw;fhf Nru;khdg; nghUl;fSk; epug;Gg; nghUl;fSk;

gad;gLj;jg;gLjy; gw;wp tprhuiz nra;thu;.

ghlNtisfs; : 8

fw;ww;NgWfs; :  epug;gpg; nghUs;fs; vd;gij tiuaWg;ghu;.

² epug;gpg ; nghUl;fs; nfhz;bUf;f Ntz;ba ,ay;Gfisf;

fye;JiuahLthu;.

² gpshj;jpf;Fg; nghUs;fs; cw;gj;jp nra;Ak; NghJk; ,aw;if ,wg;gu;

%yk; lau; cw;gj;jp nra;Ak; NghJk; gad;gLj;jg;gLk; epug;gpg;

nghUl;fisg; ngaupLthu;.

² Nru;khdg; nghUl;fs; vd;gij tiuaWg;ghu;.

² nghjpaplg; nghUj;jkhd gpshj;jpf;if ,dq;fhz;ghu;.

² gpshj;jpf;Fg; nghUl;fspd; td;ikahd jd;ikf;Fk; nefpo;thd

jd;ikf;Fk; fhuzq;fisf; fye;JiuahLthu;.

² Nru;khdg; nghUl;fs; kdpj clYf;Fj; jPq;F tpistpg;gjw;fhd

re;ju;g;gq;fs; cz;L vd;gij Kd;itg;ghu;.

² czT nghjpa plYf ;Fg ; nghUj ;jkhd gpshj ;j pf ;ifg ;

gad;gLj;Jtjd; Kf;fpaj;Jtj;ij typAWj;Jthu;.

 tzpf kl;l cw;gj;jpapd;NghJ gy;gFjpag; nghUs;fspd; msitf; Fiwj;J

mt;Tw;gj;jpapy; Njitahd fdtsitg; NgZtjw;fhf Nru;f;fg;gLk; Jzpf;ifg;

gjhu;j;jq;fs; epug;gpfs; vdg;gLfpd;wd vdf; Fwpg;gpLf.

 ,e;epug;Gg; nghUs;fs;> gy;gFjpag; nghUs;fistpl kypthditahf mjhtJ

tpiyFiwthditahf ,Uj;jy; Ntz;Lk; vd;gij typAWj;Jf. epug;gpg; nghUs;fs;

Nru;f;Fk;NghJ gpshj;jpf;fpd; ngsjpf ,ay;Gfspd; juj;Jf;Ff; NfLtpisahjthNw

Nru;j;jy; Ntz;Lk;. ,jd; %yk; gz;lj;jpd; cw;gj;jpr; nryT FiwtiltNjhL

tpiy cau;thd %yg; nghUs;fs; tPz;tpuakhjiyAk; ,opthf;fpf; nfhs;syhk;

vd;gij tpsf;Ff.

 lau; cw;gj;jpapd;NghJ epug;gpg;nghUshf fhgd; gpyf; (Carbon Black)

gad;gLj;jg;gLk; vd;gij vLj;Jf; $Wf. jau; Nja;tiltijf; Fiwg;gjpYk;>

jaupd; cWjpia mjpfupg;gjpYk; fhgd; gpyf; gq;fspg;Gr; nra;Ak; vd;gij

tpsf;Ff.

 gy;gFjpaq;fisg; gad;gLj;jpg; gz;lq;fs; cw;gj;jp nra;Ak;NghJ epug;gpg; nghUs;fSf;F

Nkyjpfkhf> NkYk; rpy ,urhadg; nghUs;fs; rpWrpW msTfspy; Nru;f;fg;gLk;

vd;gijAk; mr;Nru;itfs; Nru;khdg; nghUs;fs; (Additives) vdg;gLk; vd;gijAk;

Fwpg;gpLf.

 cw;gj;jpr; nrad;Kiwia ,yFgLj;jpf; nfhs;sy;

 Nkw;gug;gpd; Neu;j;jpia Nkk;gLj;jy;

 nefpo;jd;ikia Vw;gLj;jy;.

 #upa xsp> fjpu;g;G Mfpatw;iwr; rfpf;Fk; jd;ikia mjpfupj;jy;>

 jPg;gw;Wk; Kidg;igf; Fiwj;jy;.

Mfpatw;Wf;F ,r;Nru;khdg; nghUs;fs; Kf;fpakhdit.  NkYk; epw%l;Ltjw;fhfg;

gad;gLj;jg;gLk; epwg; nghUs;fSk; Nru;khdg; nghUs;fspNyNa mlq;Fk;.

 nQfpo;j;jpfs; (Plasticiser) vdg;gLgitAk; Nru;khdg; nghUs;fshFk;.  ,r;Nru;khdg;
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nghUs;fisr; Nru;g;gjhy; nQfpo;ik (Plasticity) mjpfupf;Fk;. cjhuzk;: PVC ,dhy;

cw;gj;jp nra;aa;gl;l ePu;f;Foha;fs; tpiwg;ghditahFk;. kpd; tlq;fisf;

fhtypLtjw;Fg;; gad;gLk; NkYiw nQfpo;r;rpahdJ. nQfpo;j;jpfspd; nrythf;Nf

,jw;Ff; fhuzkhFk;. kpd;tlq;fspy; (Cables) mf> Gw NkYiw cw;gj;jpapd;NghJ

mtw;wpd; nQfpo;ik ,ay;ig Nkk;gLj;Jtjw;fhf nQfpo;j;jpfs; Nru;f;fg;gLk;.

 czTg; nghUs;fs;> ghd tiffs;> kUe;Jtiffs;> ,urhadg; nghUs;fs; Nghd;wtw;iwg;

nghjpapLtjw;fhfg; gad;gLj;Jk; nfhs;fyd; (containers) fis cw;gj;jp nra;tjw;F

kdpj clYf;F er;Rj;jd;ikahfhj gpshj;jpf;F tiffs; gad;gLj;jg;gLk;. czT>

ghdq;fisg; nghjpapLtjw;fhfg; gad;gLj;jg;gLk; nfhs;fyd;fs; cw;gj;jp nra;tjw;Fg;

nghUj;jkhd gpshj;jpf;Fg; gad;gLj;j Ntz;Lk;.

 gpsj;jpf;F tiffs; cw;gj;jp nra;tjw;fhfg; gad;gLj;jg;gLk; Nru;khdr; Nru;itfs;

(cjhuzkhf jNyw;Wr; Nru;itfs;) mfQ;Ruf;Fk; njhFjpf;Fj; jPq;F gaf;Fk;

jd;ikAilajhFk;. czTg; nghUl;fs; FbePu; Ngd;wit nghjpapLtjw;Fg; gad;gLj;Jk;

gpshj;jpf;Ff; nfhs;fyd;fspy; mt;thwhd er;Rj; jd;ikAs;s Nru;khdg; nghUs;fs;

mlq;fpapUf;f ,lKz;L.

gpujhd nrhw;fs;$ vz;zf;fU ^Keywords&

² epug;gpg; nghUs;fs; - Filling materials

² Nru;khdg; nghUs; - Additives

fzpg;gPl;L kjpg;gPl;Lf;Fwpa mwpTWj;jy;fs ;

    gpd;tUk; tplaq;fs; Fwpj;Jf; ftdk; nrYj;Jf.

²  epug;gpg; nghUs;fspy; ,Uf;f Ntz;ba ,ay;Gfis ,dq; fhzy;

²  ntt;NtW epug;gpg; nghUf;fisg; ngaupLjy;.

²  Nru;khdg; nghUs;fspd; ,ay;Gfis ,dq; fhzy;.

²  Nru;khdg; nghUs;fs; kdpj clYf;F er;rhFk; tpjj;ij tptupj;jy;.
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Nju;r;rp 2.0 ( rlg;nghUspd; nghwpKiw ,ay;Gfs; gw;wpa mwpit khDlj;

NjitfSf;nfdg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 2.1( k Ps pay ;G gw ;w pa mwpitg ; gad ;gLj ;j pj ; Njitf ;Fg ;

nghUj;jkhd jputpaq;fisj; njupT nra;thu ;.

ghlNtisfs; : 1 2

fw;ww;NgWfs;(  jputpankhd;wpd; kPspay;ig tptupg;ghu;.

 ,ionahd;wpd; ,OtpirAld; mjd; ePl;rp khWk; tpjj;ijg;

gupNrhjpg;ghu;.

 ,Oit kw;Wk; neUf;Fjy; tpfhuj;ij tiuaWg;ghu;.

 ,Oit kw;Wk; neUf;Fjy; jifg;ig tiuaWg;ghu;.

 ,Otpir - tpfhu tiuigg; gad;gLj;jp  ePl;lj;jf;f kw;Wk;

nehUq;fj;jf;f jputpaq;fspd; elj;ijia tptupg;ghu;.

 tpfpjrk vy;iyf;fhf `_f;fpd; tpjpia Kd;itg;ghu;.

 jug;gl;Ls;s ,ionahd;wpy; my;yJ tpy;nyhd;wpy; Nrkpf;fg;gl;Ls;s

rf;jpapd; msitf; fzpg;ghu;.

 ,Otpir epge;jidfspd;NghJ nghUnshd;wpd; tbtj;jpYk;>

fdtstpYk; khw;wq;fs; Vw;gLtijf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 kPspay;G njhlu;ghd gpd;tUk; nraw;ghl;il elj;jpathW khztUld; fye;JiuahLf.

 wg;gu; thnuhd;wpd; my;yJ RUsp tpy;;nyhd;wpd; me;jj;jpy; juhRj; jl;nlhd;iwf; fl;b

kw;iwa me;jj;ij xU jhq;fpnahd;wpy; epWj;Jf. juhRj; jl;by; epiwNaw;wpathW

wg;gu; thupd; ePsk; mjpfupg;gijf; fhl;Lf.

 epiwfis mg;Gwg;gLj;jpathW wg;gu; thu; kPz;Lk; Muk;g epiyia milfpd;wikia

vLj;Jf; fhl;b> ,e;j ,ay;ig kPspay;G vd mwpKfQ; nra;f.

 gad;gLj;jpa mikg;gpy; juhRj; jl;by; Nru;f;Fk; epiwfisg; gbg;gbahf mjpfupj;J>

ePs mjpfupg;igg; guprPypf;FkhW topg;gLj;jp epiwf;F vjpNu ePs mjpfupg;ig tiughf;f

re;ju;g;gkspf;Ff

 mjpfupf;Fk; ePsj;ij \ePl;rp| vd tiuaWj;J Nkw;gb ngWNgWfspd;gb ePl;rpahdJ

epiwf;F Neu;tpfpj rkkhdJ vd;gij vLj;Jf; fhl;Lf.

F   e

F = ke









ePl;rp

(e)

epiw (F)>

>
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 tpy;nyhd;Wf;fhd ,k;khwpyp tpy; khwpyp vdTk; ,ionahd;Wf;fhd my;yJ

Nfhnyhd;Wf;fhd ,k;khwpyp tpirkhwpyp vdTk; tiuaWf;Ff.

 k= 
e

f
 ,d;gb k ,dJ epak myF Nm-1 vd vLj;Jf; fhl;Lf. eilKiwapy; ePl;rpahdJ

kpy;ypkPw;wu; (mm) msTfspNyNa fpilg;gjhy; k ,dJ eilKiwapy; gad;gLk; myF

N mm-1 vd vLj;Jf; fhl;Lf.

 F= ke ,w;F mikthfNt tpw;wuhrpy; msT Nfhblg;gLk; vd;gij vLj;Jf; fhl;Lf.

 ,Oitj; jifg;Gk; neUf;fy; jifg;Gk; (Tensile stress and compression stress) njhlu;ghf

khztUld; fye;JiuahLf.

 myFf; FWf;F ntl;Lf;Fr; nrq;Fj;jhfr; nraw;gLk; ,Oit tpirahdJ> ,Oitj;

jifg;G vdTk;> neUf;fy; tpirahdJ> neUf;fy; jifg;G vdTk;  miof;fg;gLk;

vd vLj;Jf; fhl;Lf.

 jifg;gpd; myF Nm-1 vd vLj;Jf; fhl;Lf

 ,Oit tpfhuKk; neUf;fy; tpfhuKk; njhlu;ghf tpsf;fkspf;Ff.

(Tensile strain and  compression strain)

 tpfhuk; vd;gJ ePl;rpahdJ Muk;g ePsj;jpw;Ff;; fhl;Lk; tpfpjk; MFk; vdTk;> mJTk;$l

,Oit tpfhuk;> neUf;fy; tpfhuk; vd ,Utifg;gLk; vdTk; vLj;Jf; fhl;Lf.

 tpfhuj;Jf;F myF fpilahJ.         =  
e

l

 jifg;G  - tpfhu tiuglnkhd;wpid Kd;itj;J gpd;tUkhW kPspay; vy;iy>

tpfpjrk vy;iy> ,W tpfhuk; (Breaking strain) Mfpatw;iw mwpKfQ; nra;f

ePl;rp

Muk;g ePsk;
tpfhuk;  =

tpir

FWf;F ntl;Lg; gug;gsT
jifg;G  =

F

A
 =
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 nehWq;fj; jf;f jputpaq;fspd; elj;ij NtWgLk; tpfpjj;ij vLj;Jf; fhl;Lf.

 tpfpjrk vy;iyf;fhf `_f;fpd; tpjpia Kd;itf;Ff.

 tpfpjrk vy;iyapDs; kPspay;Gs;s ,ionahd;wpy; Vw;gLk; ePl;rpahdJ> mjid Vw;gLj;Jk;

,Otpirf;F Neu; tpfpj rkkhdJ vd;gNj `_f;fpd; tpjpahFk;.

 tpfpjrk vy;iyapy; jifg;ghdJ ePl;rpf;Ff; fl;Lk; tpfpjkhdJ xU khwpypahFk;

vdTk; jputpaj;jpd; kPJ jq;fpapUf;Fk; mk; khwpyp mj;jputpaj;jpd;  aq;qpd; Fzfk;

MFk; vdTk; vLj;Jf;fhl;Lf.

 ,ionahd;wpy; fl;lg;gl;Ls;s juhRj; jl;nlhd;wpd;kPJ itf;Fk; m jpzpit khw;wpathW

mjw;Fupa ePl;rpia (e) mse;J tiughf;Ftjd; %yk; nra;Kiwapy; aq;qpd; Fzfj;ijj;

Jzpayhk; vd vLj;Jf; fhl;Lf.

 aq;qpd; Fzfj;jpd;;  myF Nm-2 MFk; vd vLj;Jf; fhl;Lf.

 jputpankhd;wpd; aq;qpd; FzfKk; ,Wjifg;Gk; fl;ll epUkhzj; njhopDl;gj;jpy;

ngupJk; Kf;fpaj;Jtk; ngWk; tpjj;ij vLj;Jf; fhl;Lf.

          cjhuzk;:  fl;ll epUkhzj;jpd;NghJ gad;gLj;Jk; nfhq;fpuPw;Wj; J}z;fs; kw;Wk;

fk;gpfspd; msitj; jPu;khdpg;gjw;F

 ghyq;fspYk; fl;lf; $iufspYk; gad;gLk; jPuhe;jpfspd; msitj;

jPu;khdpg;gjw;F.

 ,W jifg;G njhlu;ghd vspa gpurpdq;fis toq;fp mtw;iwj; jPu;f;f topg;gLj;Jf.

 <u;f;fg;gl;l ,ionahd;wpy; my;yJ tpy;nyhd;wpy; Nrkpf;fg;gl;Ls;s rf;jpahdJ mjid

,Of;Fk;NghJ nra;ag;gLk; Ntiyapd; msTf;Fr; rkkhdJ vd;gij vLj;Jf;fhl;Lf.

mm

mg

F

Ay

g l
e

yA

l
e

yA

l
e

eA

F l
y

l

e

A

F
y











jifg;G

tpfhuk;
aq;qpd; Fzk;;  =

M

e

l

>

>

>

>
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 ,e;Neuj;Js; gpuNahfpf;fg;gLk; tpirahdJ  F tiu gbg;gbahf mjpfupg;gjhy;

,iltpir( ) MFk;  vd vLj;Jf; fhl;b> ,ioia ,Of;Fk;NghJ nra;Ak;

Ntiyia w = ( ) e %yk; fhl;lyhhk; vd vLj;Jf; fhl;Lf.


1

2
w Fe  rkd;ghl;il Kd;itj;J ,ioapy; my;yJ tpy;ypy; Nrkpf;fg;gl;Ls;s

rfj;jpahdJ ,e;j ½ ngWkhdj;Jf;Fr; rkkkhdJ vd;gij vLj;Jf; fhl;Lf.

     
1

2
E Fe  rkd;ghl;il Kd;itj;J E vd;gJ kPspay; mOj;jr; rf;jpahFk; vd tiuaWf;Ff.

 kPspay; mOj;jr; rf;jpapd; gpuNahfq;fSf;fhd rpy cjhuzq;fis Kd;itf;Ff.

cjhuzk; (-  1& ftzpy; wg;gu; thu;fis ,Of;Fk;NghJ mjpy; Nrkpf;fg;gLk; mOj;j

rf;jpahdJ fy;ypd; ,af;fr; rj;jpahf khWk;.

2& nghk;ikj; Jtf;fpd; tpy;ypy; Nrkpf;fg;gLk;; rf;jpahdJ vwpag;gLk;

Rikapd; ,af;fr; rf;jpahf khWk;.

 kPspay; mKf;f rf;jp rhu;e;j vspa gpurpdq;fs; toq;fpj; jPu;f;f topg;gLj;Jf.

 jifg;gpd; fPo; epfOk; gpd;tUk; epfo;Tfis tpgupf;Ff.

 Xu; ,ioapd; kPJ my;yJ Nfhypd; kPJ gpuNahfpf;fg;gLk; ,Oit tpir fhuzkhf

mjd; ePsk; mjpfupj;jy;.

 Xu; ,ioapd; kPJ my;yJ tpy;ypd; kPJ my;yJ Nfhypd; kPJ gpuNahfpf;fg;gLk;

neUf;fy; tpir fhuzkhf mjd; ePsk; Fiwtiljy;.

 jpz;kg; nghUnshd;wpd; Nkw;gug;gpd; topNa gpuNahfpf;fg;gLk; tpir (nfha; tpir)

fhuzkhf mjd; tbtk; NtWgly;.

   wg;gu; Fw;wpnahd;iw my;yJ flw; gQ;Rj;Jz;nlhd;iwg; gad;gLj;jp ,jidf;

fhl;lyhk;

 thAnthd;wpd; kPJ gpuNahfpf;fg;gLk; tpir fhuzkhf fdtsT Fiwtiljy;.

ePu; epiyanahd;wpd; mbapypUe;J Nky;Nehf;fpr; nry;Yk; thAf; Fkpopnahd;wpd;

mKf;fk; FiwtilAk;NghJ fdtsT mjpfupj;jiyf; fhl;lyhk;.

gpujhd nrhw;fs;$ vz;zf;fU ^Keywords&

 tpir -  Force

 ePl;rp -  Extension

 jifg;G -  Stress

 tpfhuk; -  Strain

 aq;qpd; Fzfk; -  Young's modulus

 ,W jifg;G -  Breaking Stress

 tpfprk vy;iy -  Proportional limit

 kPspay; vy;iy -  Elastic limit

 nfha;T -  Shearing
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 kPspay; mKf;f rf;jp -  Elastic Potential Energy

 tpy; khwpyp -  Spring constant

jutpUj;jp cs;sPLfs;

 wg;gu; thu;fs;

 RUsp tpy;

 kPw;wu; Nfhy;

 juhRj; jl;L

 gbj;njhFjp

 Ez;khdpj; jpUFf; fzpr;rp

fzpg;gPL kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;.

,jw;fhfg; gpd;tUk; epakq;fisg; gad;gLj;Jf

 ,Otpirf;Fk; ePl;rpf;Fk; ,ilapyhd njhlu;ig Kd;itj;jy;.

 tpw;wuhR msT Nfhblg;gl;Ls;s tpjj;ij tpgupj;jy;.

 jifg;G / tpfhuk; Mfpatw;iw tiuaWj;jy;;.

 `_f;fpd; tpjpia Kd;itj;jy;.

 jifg;G tpfhu glnkhd;wpd; JizAld; tpfpjrk vy;iyiaAk;  ,W Gs;spiaAk;

tptupj;jy;.

 aq;qpd; Fzfj;ij tiuaWj;jy;.

 aq;qpd; Fzfk; rhu;e;j vspa gpurpdq;fs; jPu;j;jy;.

 fl;ll epUkhzj; Jiwapy; aq;qpd; Fzfk; rhu;e;j fzpj;jy;fspd; Kf;fpaj;Jtj;jpid

vLj;Jf;fhl;ly;.

 ntt;NtW NjitfSf;fhfg; nghUj;jkhd fk;gpf; Nfhy;fs; kw;Wk; nfhq;fpuPw;Wj;

J}z;fspd; msTfis kjpg;gply;.
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Nju;r;rp  : 3 Xa;tpYs;s kw;Wk; mirAk; ghapfs; gw;wpa mwpit md;whlj;

Njitfs; kw;Wk; njhopDl;g eltbf;iffSf;fhfg; gad;g

Lj;Jthu;.

Nju;r;rp kl;lk; 3.1   Xa;tpYs;s jputq;fs; gw;wpa Ma;e;jwpjYf;fhf Nfhl;ghLfs;>

tpjpfs; Mfpatw;iwg; gad;gLj;Jthu;.

ghlNtisfs;: 13

fw;ww;NgWfs;(  mlu;j;jp> rhulu;j;jp vDk; gjq;fis tpsf;fpg; gad;gLj;Jthu;.

 ePu;epiyapay; mKf;fj;Jf;fhd Nfhitiag; gad;gLj;Jthu;.

 mKf;f CLlfj;jiy tpsf;Fjy;> gad;gLj;jy; Mfpatw;iw

Nkw;nfhs;thu;.

 nghUnshd;W jputnkhd;wpy; mkpo;e;Js;s mstpd;gb <u;it ikak;

NtWgLtijr; Nrhjpg;gu;.

 nraw;ghnlhd;wpd; %yk; Mf;fpkpbrpd; Nfhl;ghl;il tha;g;Gg; ghu;g;ghu;.

 gha;knkhd;wpy; nghUnshd;W kpjg;gjw;fhd epge;jidfis

tpsf;Fthu;.

 kPAe;jy; ikak; vd;gij tiuaWg;ghu;.

 epiyf;Fj;jhf kpjg;gjw;Fupa Njitg;ghl;il tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 xNu gUkDk; xNu tbtKKs;sjhf ntt;NtW jputpaq;fshy; Mf;fpa nghUs;fs;

rpytw;iw vLj;J mtw;wpd; jpzpT NtWghl;il vLj;Jf; fhl;bg; ghlj;ij mZFf

 ahNjDk; jputpaj;jpd; myFf; fdtstpd; jpzpthdJ mj;jputpaj;Jf;Nf cupj;jhd

Xu; ,ay;ghFk; vd;gij vLj;Jf;fhl;b  mt;tpay;ig mlu;j;jp vd tiuaWf;Ff.

  vDk; njhlu;ig Kd;itj;J mlu;j;jpapd; epak myF  kgm-3  MFk;

vd;gij vLj;Jf; fhl;Lf

 ahNjDk; jputpaj;jpd; mlu;j;jpia ePupd; mlu;j;jpAld; xg;gpLtjd; Kf;fpaj;Jtj;ij

vLj;Jf; fhl;Lf.

 ahNjDk; jputpaj;jpd; mlu;j;jpahdJ ePupd; mlu;j;jpf;Ff; fhl;Lk; tpfpjkhdJ

mg;gjhu;j;jj;jpd; njhlu;glu;j;jp (rhulu;j;jp) MFk; vd tiuaWf;Ff.

=

   rhulu;j;jp xU tpfpjkhjyhy;; mjw;F myF fpilahJ vd;gij vLj;Jf;

  fhl;Lf.

 rhulu;j;jp jug;gl;Ls;s NghJ mg;ngWkhdj;ij ePupd; mlu;j;jpahfpa 1000,dhy;

ngUf;Ftjhy; mg;gjhu;j;jj;jpd; mlu;j;jp fpilf;Fk; vd;gij vLj;Jf; fhl;Lf.

d = rhulu;j;jp x 1000



13

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

 Njq;fhnaz;nza;> gdpf;fl;b> ,Uk;G Nghd;w gutyhfg; gad;gLj;jg;gLk;

nghUs;fspd; mlu;j;jpia ePupd; mlu;j;jpAld; xg;gpLkhW khztiu topg;gLj;Jf.

 mKf;fk;> ePu;epiyapay; mKf;fk; Mfpatw;iw tpsf;fpathW fye;JiuahLf.

 myFg; gug;gsT kPJ mjw;Fr; nrq;Fj;jhfj; njhopw;gLk; tpirNa mKf;fk;

MFk; vd tiuaWf;Ff.

 vDk; rkd;ghl;il tiuaWj;J mKf;fj;jpd; myF  Nm-2  MFk;; vdTk;

mJ g];fhy; ^Pa& vdg;gLk; vdTk; vLj;Jf; fhl;Lf.

² mKf;fj;ij msg;gjw;fhf eilKiwapy; gad;gLj;jg;gLk; mm Hg , atm, Bar Nghd;w

myFfisAk; mwpKfQ; nra;f.

1 bar = 105 Pa = 1 atm = 760 mm Hg

² ePu;epiyapay; mKf;fj;ij tpsf;Ftjw;fhfg; gpd;tUk; nraw;ghl;ilr; nraw;gLj;Jtjw;F

khztUf;Fr; re;ju;g;gkspf;Ff.

² jputnkhd;wpDs; ntt;NtW kl;lq;fspy; mKf;fk; NtWgLk; tpjj;ijr;

Nrhjpg;gjw;fhfg; gpd;tUk; nraw;ghl;il elhj;Jf.

² 70 mm msT tpl;lKs;s  PVC Foha;j; Jz;nlhd;wpd; Xu; me;jj;ij %b mjid

Nkir kPJ itf;Ff. glj;jpy; fhl;bAs;sthW ntt;NtW cauq;fspy; rpwpa

Jthuq;fisj; Jisj;J> FohapDs; ePu; epug;Gf. (ngupa gpshj;jpf;Fg;

Nghj;jnyhd;wpidAk; ,jw;fhfg; gad;gLj;jyhk;) me;je;j Jthuj;jpD}lhf ePu;

ntspNaWk; Ntfj;ij mtjhdpf;fr; re;ju;g;gkspf;Ff.

² fPNo nry;;yr; nry;y ePu; ntspNa ghAk; Ntfk; mjpfupg;gjw;Ff; fhuzk; ePupd;

mKf;fkhFk; vd vLj;Jf; fhl;Lf.

² Xa;tpYs;s jputnkhd;wpdhy; Vw;gLj;jg;gLk; mKf;fj;jpd; kPJ mjhtJ ePu;

epiyapay; mKf;fj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfshf> ePu; epuypd;

cauk;  ^h&" jputj;jpd;  mlu;j;jp^&kw;Wk; me;j ,j;jpd; <u;it Mu;KLfy; ^g&

Mfpatw;iw mwpKfQ; nra;f

P = hg  vDk; rkd;ghl;;il Kd;itj;J ePu; epiyapay; mKf;fk; rhu;e;j vspa

gpurpdq;fis toq;fpj; jPu;f;f topg;gLj;Jf.

² tspkz;ly mKf;fk; vd;gij tpsf;fp> ePu;epiyapay; mKf;fk; rhu;e;j vspa

gpurpdq;fis toq;fp> jPu;f;f topg;gLj;Jf.

² jputnkhd;wpd; ahNjDnkhU Gs;spapd; mKf;fkhdJ mjw;F NkNy cs;s

jput epuypdhy; Vw;gLj;jg;gLtNjhL> ahNjDk; Gs;spapdJ mKf;fj;jpd;ghy;

mjw;F NkNy cs;s tsp epuypdhy; nry;thf;Fr; nrYj;jg;gLk; vd;gijAk;
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vLj;Jf; fhl;Lf.  ,t;tKf;fj;ij tspkz;ly mKf;fk; vd mwpKfQ; nra;f

² tspkz;ly mKf;fj;ij msg;gjw;fhf ,urg; ghukhdpiag; gad;gLj;jyhk; vd;gij

vLj;Jf;fhl;Lf.

xU tspkz;ly mKf;;fj;ij %yk; ,urg; ghukhdpapy; 760mm caukhd tspepuy;

jhq;fg;gLtjhy;  P = hg  vDk; rkd;ghl;ilg; gad;gLj;jp mt;tKf;fj;ij

g];fhy; msTfspy; fzpf;f topg;gLj;Jf

² tspkz;ly mKf;fj;ij  P
0  
vdf; nfhs;Nthkhapd; mlu;j;jp nfhz;l jputnkhd;wpd;

RahjPdkhd jput Nkw;gug;gpypUe;J  h Moj;jpy; cs;s Gs;spnahd;wpd;

mKf;fj;Jf;fhf P = P
0 
+ hg  rkd;ghl;il Kd;itf;Ff.

² njhopDl;gf; fUkq;fspd;NghJ mKf;fj;ij msg;gjw;fhg; gad;gLj;Jk; Xu;

cjhuzkhf mKf;ff; fzpr;rpia (Pressure guage) mwpKfQ; nra;f.

² thfdr; rpy;YfSf;F thA neUf;fp %yk; fhw;W epuk;Gk;NghJk; FUjp mKf;fkhdpg;

gad;ghl;bd;NghJ fzpr;rpapd;; mKf;fk; msf;fg;gLk;  vd;gij vLj;Jf;fhl;Lf.

² P = P
0 
+ hg  rkd;ghL rhu;e;j vspa gpurpdq;fis toq;fp mtw;iwj; jPu;f;f

topg;gLj;Jf.

² mKf;f CLflj;jy; njhlu;ghd g];fhy; Nfhl;ghl;il Kd;itf;Ff.

² \\%ba ghj;jpunkhd;wpy; cs;s neUf;fU gha;knkhd;wpd; ahNjDk; xU Gs;spapy;

Vw;gLj;jg;gLk; mKf;fkhdJ gha;kj;jpd; vy;yh ,lq;fspYk;> gha;kk; mlq;fpAs;s

ghj;jpuj;jpd; Rtu;fs; kPJk; rkkhf CLflj;jg;gLk;|| vd;gJ g];fhypd;

Nfhl;ghlhFk;.

² NtWgl;l FWf;F ntl;Lg; gug;gsTs;s ,uz;L GFj;jpfisAk; Nriyd; (Saline)

Foha;fisAk; gad;gLj;jp Mf;fpa mikg;nghd;wpd; %yk;> mKf;f CLflj;jiyr;

nra;J fhl;Lf. rpwpanjhU tpiriag; gpuNahfpj;J ngupanjhU Rikia cau;j;jp
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itg;gjw;fhf ,t;thwhd mikg;igg; gad;gLj;jyhk; vd;gij vLj;Jf; fhl;Lf.

mKf;fj;ij rkg;gLj;Jtjhy;

 vd vLj;Jf; fhl;Lf

² g];fhy; Nfhl;ghL njhopDl;g uPjpapy; gad;gLk; re;ju;g;gq;fSf;Fupa rpy

cjhuzq;fshfg; gpd;tUk; gpuNahfq;fis tptupf;Ff.

² ePupay; jLg;Gj; njhFjp (Hydraulic brake system)

² ePupay; ahf;F (Hydraulic Jack)

² thfd toq;fj;Jyq;fy; epiyaq;fspy; (Service Stations)

    tfdq;fis cau;j;jp itg;gjw;fhfg; gad;gLj;Jk; cau;j;jpfs;.

² gf;Nfh  (Back Hoe) nghwp Nghd;w ghu thfdq;fs;.

² NkYijg;ig  (upword thrust) mtjhdpg;gjw;fhfg; gpd;tUk; nraw;ghl;il

Kd;itf;Ff.

² rpwpa fy;nyhd;wpid E}ypy; fl;b> epA+w;wd; tpw;wuhnrhd;wpy; njhq;ftpLf.

mjd; thrpg;G  w
1
 ,idg; gjpT nra;J nfhs;f.

² fy;iy  ePu;g;ghj;jpunkhd;wpy; cs;s ePupDs; nkJthf ,wf;fp thrpg;ig

mtjhdpf;fr; re;ju;g;gkspf;Ff.

² thrpg;gpd; ngWkhdk; Fiwtiltjw;Ff; fhuzk; NkYijg;G MFk; vd;gij

vLj;Jf;fhl;b mkpo;e;Js;s  fdtstpd;gb> NkYijg;G NtWgLk; tpjj;ij

vLj;Jf; fhl;Lf.

² fy; ePupDs; Kw;W KOjhf mkpo;e;Js;sNghJ tpw;wuhrpd; thrpg;G w
2
 ,idg;

gjpT nra;f

² NkYijg;G u = w
1 
- w

2 
vd vLj;Jf;fhl;Lf.

² NkYijg;ghdJ  ,lk;ngau;e;j gha;kj;jpd; fdtsTf;Fr; rkkhdJ vd;gijf;

fhl;Ltjw;fhfg; gpd;tUk; nraw;ghl;by; <LgLj;Jf.
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² fy; tspapy; njhq;ftplg;gl;Ls;sNghJ tpw;wuhrpd; thrpg;G  w
1
 ,idg;

gjpT nra;f.

² ,lg;ngau;r;rpf; fpz;zj;jpd; ntspg;gL Foha;f;Ff; fPohf Kfitnahd;W

itf;fg;gl;l ,yj;jpudpay; juhir itj;J mjidg; G+r;rpakhFkhW nrg;gQ;

nra;f.

² fy;iy ,lg;ngau;r;rpf; fpz;zj;jpDs;Ns Kw;whf ePupDs; mkpOkhW

njhq;ftpl;L> tpw;wuhR thrpg;G w
2
 vdTk;. ,yj;jpudpay; juhR thrpg;G w

vdTk; gjpT nra;J nfhs;f.

,lk;ngau;e;j gha;kf; fdtstpd; epiw = w

NkYijg;G = (w
1 
- w

2
)

w
1 
- w

2
ngWkhdkhdJ  ,w;Fr; rkkhfpwikahy;. ,lk;ngau;e;j gha;kf; fdtstpd;

epiwf;Fr; rkkhd NkYijg;G njhopw;gLfpd;wik njupfpd;wJ.

² Mf;fpkpBrpd; Nfhl;ghl;bdhy; $wg;gLtJ ,JthFk; vd;gij vLj;Jf; fhl;b

Mf;fkpBrpd; Nfhl;ghl;il Kd;itf;Ff.

² Mf;fpkpBrpd; Nfhl;ghL

\\Xa;tpYs;s gha;knkhd;wpy; ahNjDk; nghUs; Kw;whNth gFjpahfNth

mkpo;e;jpUf;Fk;NghJ gha;kj;jpdhy; nghUspd; kPJ gpuNahfpf;fg;gLk;

NkYijg;ghdJ mg;nghUspdhy; ,lk;ngau;f;fg;gl;l gha;kf;fdtstpd; epiwf;Fr;

rkkhdJ.||

² ahNjDk; nghUs; jputnkhd;wpy; kpje;jpUf;f Ntz;Lnkdpd;> mjd; epiwahdJ

NkYijg;gjw;Fr; rkkhdjhf ,Uj;jy; Ntz;Lk; vd;gij vLj;Jf;fhl;Lf.

² nghUnshd;W gha;knkhd;wpy; kpje;jpUf;fj;jf;f ,uz;L tpjq;fSf;Fupa tpirr;

rkdpiyiaf; fUJtjd; %yk; (mg = u)  fpil mlu;j;jpj; njhlu;igg; gpd;tUkhW

Kd;itf;Ff.

,yj;jpudpay; juhR

,lg;

ngau;r;rpf;

fpz;zk;;
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d  vdf; fhl;lg;glbUg;gJ  nghUspd; ,il mlu;j;jpahFk;.

² nghUnshd;iwg; nghs;shf Mf;Ftjhy; mjd; ,il mlu;j;jpiaf; Fiwf;fyhk;

vd vLj;Jf; fhl;Lf

² fg;gy; Nghd;w  flw; fyd;fs;> RopNahb miwfs; Nghd;wtw;iw ,jw;fhf

cjhuzq;fshf Kd;itf;Ff.

² Nknyoy;  ikak; vd;gij mwpKfQ; nra;J epiyf;Fj;jhf kpjg;gjd; mtrpaj;ij

vLj;Jf; fhl;Lf.

² jputq;fspd; mlu;j;jpia xg;gpLtjw;fhd cgfuzq;fshf> ePukhdp> ghd;khdp

Mfpatw;iw mwpKfQ; nra;f.

gpujhd nrhw;ffs;(Key words)

 mlu;j;jp - density

 njhlu;glu;j;jp / rhulu;j;jp - Relative density

 mKf;fk;         - Pressure

 mKf;fk; CLflj;jy; - Transmission of pressure

 NkYijg;G - Upthrust

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 mlu;j;jp rhulu;j;jp Mfpa gjq;fis tpsf;fpg; gad;gLj;Jjy;

 ePu; epiyapay; mKf;fk; vd;gjw;fhd Nfhitiag; gad;gLj;Jjy;

 mKf;fk; CLflj;jiy tpsf;FjYk; gad;gLj;JjYk;.

 nghUnshd;W ePupy; mkpo;e;jpUf;Fk; mstpd;gb> <u;it ikaj;jpd; NtWghl;ilr;

Nrhjpj;jy;

 nraw;ghnlhd;wpd; %yk; Mf;fpkpBRf; Nfhl;ghl;il tha;g;Gg; ghu;j;jy;

 gha;knkhd;wpy; nghUnshd;W kpje;J fhzg;gLtjw;fhd Njitg;ghl;il tpsf;Fjy;.

 Nknyoy; ikak; vd;gij tiuaWj;jy;

 epiyf;Fj;jhf kpjg;gjw;fhd Njitg;ghLfis tptupj;jy;

m g = u m g = u

m g = v g m g = v' g

v d  = v  v d  = v' 

d   =    v  >  v' Mjyhy;

d  < 

/ / /

//
/
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Nju;r;rp kl;lk; :3.2 ghapfspd; gha;r;riy Ma;e;jwptjw;Ff; Nfhl;ghLfs;> tpjpfs;

Mfpatw;iwg; gad;gLj;Jthu;.

ghlNtisfs; : 13

fw;ww;NgWfs;(  ntt;NtW gha;kg; gha;r;ry; tbtq;fis tptupg;ghu;. (mUtpf; Nfhl;L

nfhe;js> njhlu;r;rpahd - njhlu;r;rpaw;w)

 gha;kg; gha;r;rypd; Ntfk;> gug;gsT Mfpatw;iwg; gad;gLj;jp

gha;r;ry; tPjj;ijf; fzpg;ghu;.

 nrad;Kiwr; re;ju;g;gq;fis tpsf;Ftjw;nfdg; NgZ}ap Nfhl;

ghl;ilg; gad;gLj;Jthu;.

 NgZ}ap Nfhl;ghl;ilg; gad;gLj;jp vspa gpurpdq;fisj; jPu;g;gu;.

(mOj;jk; khwhj re;ju;g;gq;fSf;fhf)

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 gupr;rakhd rpy cjhuzq;;fs; %yk;> gha;kg; gha;r;ry; tbtq;fis tptupj;J>

nfhe;jsg; gha;r;ry;> mUtpf;Nfhl;Lg; gha;r;ry; Mfpatw;Wf;F ,ilapyhd

NtWghLfis vLj;Jf; fhl;Lf.

 gha;kg; gha;r;rnyhd;wpd; Ntfk; FiwtilAk;NghJ mJ mUtpf; Nfhl;Lj;

jd;ikiag; ngWk; tpjj;ij vLj;Jf; fhl;b mUtpf; NfhL> gha;r;rw; Foha;

Nghd;wtw;iw tptupf;Ff.

 A FWf;Fntl;Lg; gug;gsTs;s xU Fohapy; V Ntfj;jpy; gha;knkhd;W ghAk;

NghJ gha;r;ry; tPjkhdJ. AV ,dhy; fhl;lg;gLk;.

 njhlu; gha;r;ry; vd;gij tiuaWf;Ff.

 \\gha;kg; gha;r;rnyhd;wpd; ahNjDk; Gs;spiaf; fle;J nry;Yk;> gha;kj;

Jzpf;ifnahd;wpd; NtfkhdJ Neuj;Jf;Nfw;g NtWLtjpy;iynadpd;

mg;gha;r;ry; njhlu;g; gha;r;ry; vdg;gLk;.||

  njhlu;g; gha;r;rnyhd;Wf;fhd njhlu;r;rpr; rkd;ghl;il mjhtJ njhlu;r;rpg;

gha;r;ry;  rkd;ghl;il (Equation of continuity) Kd;itf;Ff.

A
1
V

1
 = A

2
V

2

V
1 

A
1 
 FWf;F ntl;Lf;Fr; nrq;Fj;jhfg; gha;kk; ghAk; Ntfk;

V
2

A
2   
 FWf;F ntl;Lf;Fr; nrq;Fj;jhfg; gha;kk; ghAk; Ntfk;

 njhlu;; gha;r;ry; rkd;ghl;ilg; gad;gLj;jpj; jPu;g;gjw;fhf vspa gpurpdq;fis

toq;Ff.

 gha;r;ry; Fohapd; FWf;F ntl;Lg;gug;gsT FiwtilAk; NghJ gha;r;ry; Ntfk;

mjpfupf;Fk;; vd;gij Nkw;gb rkd;ghl;bd; %yk; vLj;Jf;fhl;b mt;thwhd rpy

eilKiwg; gpuNahfq;fis vLj;Jf;fhl;Lf.
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cjhuzk;: 1  tPLfspy; Nke;jiy ePu;j; njhl;bapypUe;J fPo; Nehf;fpg; nghUj;jg;gLk;

Foha;fspd; tpl;lk; gbg;gbahf; Fiwf;fg;gLjy;.

2. thfdq; fOTtjw;Fg; gad;gLk; Foha;fspy; FWf;Fntl;Lg;

gug;gsitf; Fiwj;J ePiu Ntfkhfg; gha;r;Rjy;.

 gha;kg; ghar;rnyhd;wpy; gilfSf;F ,ilNa Njhd;Wk; cuha;T tiffisg;

gpRf;Fik tpirfshf mwpKfQ; nra;f. mit Gwf;fzpf;fj;jf;fd vdf; Fwpg;gpLf.

 epj;jpa epiyapy; fhzg;gLk neUf;fy; gha;knkhd;wpd; myFf; fdtsT

nfhz;Ls;s ,af;fr; rf;jp ½v2 ,dhy; fhl;lg;gLk; vd;gijAk; myFf; fdtstpy;

cs;s  mOj;j rf;jpia gh vdf; fhl;lyhk; vdTk; vLj;Jf; fhl;Lf.

• NgZ}aP Nfhl;ghl;il Kd;itf;Ff.

  • gpRf;Fik tpir>Gwf;fzpf;fj;jf;fjhd neLf;fU gha;knkhd;wpy; epj;jpa epiyapy;

    ,Uf;Fk;> mUtpf;Nfhl;Lg;gha;r;rnyhd;wpy; xNu mUtpf;Nfhl;bd; kPJ ve;jnthU

    Gs;spapYk; mKf;fj;jpdJk; myFf;fdtstpd; mOj;jr; rf;jpapdJk; myFf;

    fdtstpdJ ,af;fr; rf;jpapdJk; $l;Lj;njhif khwpyp MFk; vd;gJ NgZ}aP

Nfhl;ghlhFk; mjid    vd xU rkd;ghl;bd; %yk; fhl;lyhk;

vd;gij vLj;jf;fhl;Lf.

    •  mlu;j;jpahd gha;knkhd;wpd; xNu mUtpf;Nfhl;by; mike;Js;s

         X,Y Mfpa ,uz;L Gs;spfisf; fUjp >

     
2 2

1 1 1 2 2 2

1 1

2 2
P ρv ρgh P ρv ρgh      MFk; vd vLj;Jf;fhl;Lf. ,J

    rf;jpf;fhg;G njhlu;ghd xU rkd;ghlhFk; vd;gij vLj;Jf;fhl;b xNu mOj;j

    kl;lq;fs; cs;s mUtpf; Nfhnlhd;wpd; ,uz;L Gs;spfSf;fhf.

          
2 2

1 1 2 2

1 1

2 2
P ρv P ρv    ,idg; ngWf.

     • fPNo jug;gl;Ls;s NgZ}aP Nfhl;ghl;bd; gpuNahfq;fis tptupf;Ff.

1. rptpwy; gk;gpapd; njhopw;ghL

2. Mfha tpkhdq;fspy; rpwFfspd; tbtk; fhuzkhf cUthFk; cau;j;J tpir

3. Rod;wthW nry;Yk; ge;njhd;wpd; gazg;ghij khw;wkiljy;.

   • NgZ}aP Nfhl;ghl;bd; %yk; tptupf;fj;jf;f epfo;TfSf;F rpy cjhuzq;fis

    vLj;Jf; fhl;Lf.

1. #whtspf;fhw;W tPRk; Ntisfspy; %baepiyapy; cs;s tPLfspd; $iu fod;W

Nghjy;.

2. Gifapujj; jz;lthsj;jpw;F mUNf epw;Fk; xUtu; kPJ mj;jz;lthsq;fspy;

  Gifapujnkhd;W gazpf;Fk; NghJ rkdw;w tpirnahd;W Vw;gly;.

3. Gw;nwhd;wpDs; thOk; gpuhzpfSf;F fhw;W}l;lk; fpilj;jy;.

V
2

V
1

Y

h
2

h
1

X

A
1

A
1
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• gd;rd; RluLg;G> jhdpaf; fsQ;rpa rhiyfspDs; fhw;W}l;lk; nra;ag;gLk; tpjk;>

ntQ;Rupkhdp> fhGnuw;wu; Nghd;wtw;wpd; njhopw;ghl;ilAk; NgZ}aP Nfhl;ghl;bd;  %yk;

tpsf;fyhk; vd vLj;Jf;fhl;Lf.

• NgZ}aP Nfhl;ghl;bd; %yk; tpsf;ff;$ba gpd;tUk; nraw;ghLfspy; khztiu

<LgLj;Jf.

1. jhs; fPyq;fspuz;bid thapd; mUNf itj;J mtw;wpd; Clhf tspia  CJk;

NghJ mf;jhs; fPyq;fs; xd;iwnahd;W neUq;Fjy;.

         

    2. thA neUf;fpnahd;wpdhy; ntspaplg;gLk; tspj;jhiuf;F mUNf tsp epug;gpa

gY}d; my;yJ gpq; nghq; ge;J fPNo tpohJ itf;fg;gl;bUj;jy;.

                 

  3. ePu;f;Foha; thapnyhd;Wld; njhLf;fg;gl;l xU Fohapy; jiyfPohfg;

    nghUj;jg;gl;l Gdnyhd;wpDs; gpq; nghq; ge;njhd;iw tpohJ epWj;jp itj;jy;.

4. Ma;T$lj;jpy; cs;s NgZ}aP cgfuzj;Jld; ntt;NtW js tbtq;fis ,izj;J

thA neUf;fpapypUe;J tUk; tspia mtw;wpd; jpirapy; topg;gLj;jp Njhd;Wk;

NkYijg;G tpiriar; nra;J fhl;Ljy;.

• gha;r;ry; epiyapy; cs;s thAf;fSk; neUf;fU gha;kq;fshjyhy;> njhlu;r;rpr;

rkd;ghl;ilAk;> NgZ}aP rkd;ghl;ilAk; thAf;fSf;fhfTk; gad;gLj;jyhk; vd;gij

cWjpg;gLj;Jf.

• NgZ}aP Nfhl;ghl;bd; gb > jPu;g;gjw;fhf> xNu mOj;j kl;lj;jpy; cs;s

gha;r;ry;fSf;F khj;jpuk; tiuaiwg;gl;l gpurpdq;fs; toq;Ff.

tsp

gpq;nghq; ge;J
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gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words)

•  neLf;fU gha;kq;fs; - Incompressible fluids

•  gpRf;Fikaw;w gha;kq;fs; -  Non-viscous Fluid

•  mUtpf;Nfhl;Lg; gha;kr;ry;;-  Streamline Flow

•  mUtpf;NfhL           -  Stream line

•  gha;r;ry; Foha;        -  Flow tube

•  mOj;jr; rf;jp          - Potential energy

•  ,af;fr; rf;jp          -  Kinetic energy

• njhlu;r;rpr; rkd;ghL     -   Equation of Continuity

jutpUj;jp cs;sPLfs;

• thA neUf;fp
• NgZ}ap cgfuzk;

• Gdy;
• gpq;nghq; ge;J
• thA gY}d;

• fljhrpf; fPyq;fs;
• ePu;f;Foha; thapy;
• gd;rd; RluLg;G

fzpg;gPL kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

,jw;fhfg; gpd;tUk; epakq;fis gad;gLj;Jf.

• epj;jpa epiyapy; fhzg;gLk; mUtpf;Nfhl;Lg; gha;r;riy tptupj;jy;.

• njhlu;r;rpr; rkd;ghl;ilg; gad;gLj;jp gpurpde; jPu;j;jy;.
• njhlu;r;rpg; gha;r;ry; rkd;ghl;bdhy; tptupf;fj;jf;fitahd eilKiwg;

gpuNahfq;fis Kd;itj;jy;.

•  NgZ}aP Nfhl;ghl;il eilKiwapy; gad;gLj;jf; $ba re;ju;g;gq;fis

tptupj;jy;.

 • NgZ}aP Nfhl;ghL rhu;e;j vspa gpurpdq;fisj; jPu;j;jy;.

 • NgZ}aP Nfhl;ghl;Lf;F mikthf #oypy; epfOk; epfo;Tfis tptupj;jy;.
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Nju;r;rp      : 4.0 ,yq;ifapd; ,urhadf; ifj; njhopyfs;; gw;wp tprhuiz

nra;thu;.

Nju;r;rp kl;lk; : 4.1 ,urhadf; ifj;njhopy; xd;wpd; tpisjpwid mjpfupf;fj;

Njitahd jpwd;fis tpUj;jp nra;J nfhs;thu;.

ghlNtisfs; : 13

fw;ww; NgWfs; :  ,urhadf; ifj;njhopy; xd;wpd; jd;ikia tptupg;ghu;.
 cyfpd; gpujhd ,urhadf; ifj;njhopy;fisg; ngaupLthu;.

 ,urhadg; nghUl;fis ifahSk; NghJ ftdQ; nrYj;j Ntz;ba

tplaq;fis tptupg;ghu;.

 5M vz;zf;fUitf; Fwpg;gpLthu;.

 5S vz;zf;fUitf; Fwpg;gpLthu;.

 ,urhadf; ifj;njhopypy; 5M, 5S vz;zf;fUf;fspd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

• cw;gj;jpr; nrad;Kiwiaj; Jupjg;gLj;jp Jupjkhd nghUshjhu tpUj;jpia Vw;gLj;JtJ

njhlu;ghf Vw;gl;l Kidg;G fhuzkhf ,urhadtpay; mwpitg; ghupa mstpyhd

cw;gj;jpfSf;fhfg; gad;gLj;j Kw;gl;lik gw;wpf; fye;Jiuahbg; ghlj;ij mZFf.

• ,urhad cw;gj;jpr; nrad;Kiw vd;gJ> %yg;nghUl;fisAk; tYr;  rf;jpiaAk; gad;gLj;jp

Gjpa Nru;itfis cw;gj;jp nra;Ak; ghupa mstpyhd xU nrad;KiwahFk; vd mwpKfQ;

nra;f.

• ,urhad ifj;njhopy;fspd; NghJ ,urhad khw;wnkhd;W epfo;tJ mjd; gpujhd

,ay;ghFk;.  cyfpd; gpujhdkhd ,urhadf; ifj;njhopy;fSs; mlq;fpAs;s mNkhdpah>

vupNrhlh > ry;G+upf; mkpyk; > IjNuhf;FNshupf; mkpyk;> iej;jpupf; mkpyk; Mfpad

rhu;e;j ,urhadj; jhf;fq;fis ,jw;fhd rpy cjhuzq;fshf Kd;itj;J tpsf;Ff.

• ,urhadg; nghUs;fs; ngUk;ghYk; er;Rj;jd;ikAilait kw;Wk; kuzj;ij Vw;gLj;Jk; msTf;F

er;Rj;jd;ikAilaitahjyhy; cw;gj;jpr; nrad;Kiwj;jpl;lkpLjy;> njhlu;r;rpahfTk;

ftdkkhfTk; elhj;jpr; nry;yy; Mfpad ngupJk; ftdj;jpw; nfhs;s Ntz;ba tplaq;fshFk;

vd;gij vLj;Jf;fhl;b   ,urhadf; ifj;njhopypd; jd;ikia khztu;f;F tpsf;Ff.

• ,urhad cw;gj;jpfSf;fhfg; gad;gLk; Nru;itfs; kw;Wk; cw;gj;jp nra;ag;gLk; Nru;itfs;

fhuzkhf ghjfkhd tpisTfs; Vw;gl ,lKz;lhjyhy;> ,r;Nru;itfisf; fsQ;rpag;

gLj;Jtjw;fhfTk; ifahs;tjwfhfTk; xOq;fhd Kiwfisg; gpd;gw;Wjy; Ntz;Lk; vd;gij

vLj;Jf;fhl;Lf. ,r;Nru;itfs; njhlu;ghd rfy njhopDl;g jfty;fisAk; jputpag; ghJfhg;Gj;

jfty ;fisAk ;   cs ;slf ;f pa MSDS - (Material Safety Data Sheet)  fisg ;

gad;gLj;jg;gofpf;nfhs;tjd; Kf;fpaj;Jtj;ij typAWj;Jf. cjhuzkhf vupNrhlhTf;fhd

MSDS jfty; gj;jpunkhd;wpid mwpKfQ; nra;f.

• ,urhad cw;gj;jpfSf;fhfg; gad;gLk; %yg;nghUl;Nru;itfspd; fl;likg;G> J}a;ik>   ngsjpf

,ay;Gfis (epwk; mlu;j;jp Nghd;wd) epjKk; guprPypg;gjd; Kf;fpaj;Jtj;ijtpsf;Ff.

• %yg;nghUl;fisr; Nru;f;Fk; NghJ mtw;iwr; Nru;f;Fk; tpfpjq;fs; Nru;f;Fk; xOq;F Mfpad

kpf Kf;fpakhdit vd;gij typAWj;Jf. cjhuzkhf> HCl cw;gj;jpapd; NghJ H
2
, Cl

2

Mfpatw;iwr; rupahd tpfpjj;jpy; Nru;f;fhtpbd;> kPjpahf cs;s H
2 
,id HCl  ,ypUe;J

Ntwhf;FtJ eilKiwapy; fbdkhdJ vd;gij vLj;Jf;fhl;Lf.

• NkYk; ahNjDk; jhf;fk; Ntfkhf epfOtjhapd; kw;Wk; Gwntg;gj;Jf;Fupajhapd; mj;jhf;fpfspd;

ngUksit xNu jlitapy; Nru;g;gjhy; FWfpa Neuj;jpy; mjpf msT ntg;gk;

gpwg;gpf;fg;gLtjhy;> ntbg;G> my;yJ jPg;gw;wy; Nghd;wit Vw;gLk; vd;gij typAWj;jpf;

Fwpg;gpLf.

• jhf;fk; epfOk; Clfj;jpDs;> jlitf;Fr; rpwpjsT tPjk; ,t;thwhd Nru;itfisr;

Nru;j;jyhdJ mt;thwhd tpgj;Jf;fisj; jtpu;j;Jf;nfhs;tjw;Nfw;w Xu; cj;jpahFk;

vd;gij tpsf;Ff.
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• cw;gj;jpr; nrad;Kiwf;Fj; Njitahd tsq;fshf> gzk;(Money)> kdpjtY (Man-

power)> nghwpfs;(Machines)> Kiwapay;(Methods)> %yg;nghUl;fs;; (Meterials) Mfpatw;iw

mwpKfQ; nra;f.

• cw;gj;jpr; nrad;Kiwf;Fj; Njitahd fhuzpfSs; kpf Kf;fpa fhuzp kdpj tsk;

MFk;. kdpjtY/kdpj ciog;G xl;Lnkhj;j cw;gj;jpr; nrad;Kiwapy; Kf;fpa

gq;fhw;Wfpd;wJ. vdNt kdpj tsj;ij Kfhik nra;tJ Kf;fpakhd Xu; mk;rkhFk;.

Vnddpy; Vida vy;yh tsq;fisAk; rPuhff; ifahz;L ifj;njhopiy ntw;wpg;ghijapy;

,l;Lr;nry;tjw;F ,aw;ifad;id> vjupfhy re;jjpapdu; Mfpad gw;wpa ey;y

kdg;ghq;Ffs; ,d;wpaikahjJ vd;gij typAWj;Jf.

• Ntiyj;jsj;ijr;(Work site) rPuhf xOq;F nra;tjw;fhfg; Gjpa 5S cj;jp rhu;e;j

Kfhikj;Jt Kiw gad;gLfpd;wJ vd;gijf; Fwpg;gpLf.

• gz;ila cw;gj;jpr; nrad;Kiwfis (new;nra;if> fsj;J Nkl;Lr; nraw;ghLfs;)

rPuhf epfo;j;Jtjw;fhf mDrupj;j xOf;fq;fspd; xU Gjpa tsu;r;rpia 5S vDk;

ngaUld; gad;gLj;JtJ njhlu;ghf fhl;lg;gLs;s Kidg;ig tptupf;Ff.

• njhopw;rhiyapd; nrad;Kiwiar; rpy gpupTfshfg; gpupj;J> Copau;fis mtu;fsJ

,aYikfspd;gb tifg;gLj;jp> me;je;jg; gpupTfSld; ,izj;jy; Kf;fpakhdJ vd;gij

vLj;Jf;fhl;Lf.

• tzpf cyfpy; nfhLf;fy; thq;fy;fSf;fhfg; gad;gLk; nghJthd Clfk; gzk;

(money) Mjyhy; ifj;njhopnyhd;iw Muk;gpg;gjw;Fk; mjid elj;jpr;nry;tjw;Fk;

Njitahd mbg;gilf; fhuzp gzkhFk; vd;gij vLj;Jf;fhl;Lf.

• cw;gj;jpr; nrad;Kiwia tpidj;jpwdhf epfo;j;Jtjw;Fg; nghwpfs; (Machines) Njit

vd;gij vLj;Jf; fhl;Lf. nghwpg;gad;ghl;bd; mD$yq;fisAk; gpujp$yq;fisAk;

fye;JiuahLf.

• xNu cw;gj;jpr; nrad;Kiwia xd;Wf;nfhd;W NtWgl;l rpy Kiwfspy; (methods)

epfo;j;jyhk; vd;gijg; nghUj;jkhd cjhuzq;fs; %yk; tpsf;Ff. mtw;Ws; kpfTk;

nghUj;jkhd Kiwiaj; njupT nra;Ak; NghJ capu;r;Nrjk;> nrhj;Jr;Nrjk; kw;Wk;

#oy; ,og;Gf;fs; Vw;glhj tifapYk;> %yg;nghUl;fs; (Material) kw;Wk; tYrf;jp ePu;

tPz;tpuak; ,opthFkhWk; jhf;fKwhj nghUs;fis kPs; Row;rp nra;jy;> Fiwe;j

cw;gj;jp fpuaj;Jld; (nryTld;) cw;gj;jpr; nrad;Kiwia epfo;j;Jjy;> Mfpad

njhlu;ghfTk; ftdQ; nrYj;Jjy; Ntz;Lk; vd;gij tpsf;Ff.

• cw;gj;jpr;nrad;Kiwapy; <Lgl;Ls;Nshiu me;j cw;gj;jpr; nrad;Kiwapy; Mu;tj;Jld;

<LgLtjw;fhf Cf;Fjy;;> cw;gj;jpr; nrad;Kiwapy; epfo;j;Jk; ,lk;ngWk; jtWfs;>

tpLghLfis ,yFthf ,dq;fhzy;> %yg;nghUs; tPz;tpuaj;ijAk; cgfuzq;fspd;

tPzhd Nja;itAk; jtpu;j;Jf; nfhs;tjw;fhf xOq;fhd #oiyAk; kfpo;r;rpfukhd

Ntiyj;jsj;ijAk; NgzptUtjd; Kf;fpaj;Jtj;ij tpsf;Ff.

• cw;gj;jpr; nrad;Kiwf;fhfj; jukhd %yg;nghUs;fisg; (Meterials) gad;gLj;Jtjd;

mD$yq;fisf; fye;JiuahLf. %yg;nghUs;fis ,yFthfg; ngwj;jf;fjhf

,Uj;jyhdJ ifj;njhopiyj; njhlu;e;Jk; elj;jpr; nry;tjw;F topNfhYk; vd;gij

vLj;Jf;fhl;Lf.

• %yg;nghUs;fshfg; gad;gLj;Jk; ,aw;if tsq;fisf; fUJk; NghJ> mjid mjpf

mstpy; ngwf;$bajhf ,Uj;jy;> caupa J}a;ikAilajhf ,Uj;jy;> ,yFthf

nrd;wilaj;jf;f Xu; ,lj;jpy; mike;jpUj;jy; Nghd;w tplaq;fs; Kf;fpakhdit

vd;gij typAWj;Jf.
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• gpujhd ,urhad ifj;njhopy;fSf;fhfg; gad;gLj;jg;gLk; %yg;nghUl;fis> kPsg;

gpwg;gpf;fj;jf;f %yg;nghUl;fs;> kPsg;gpwg;gpf;f Kbahj %yg;nghUl;fs; vd ,uz;L

tifahfg; gpupj;Jf;fhl;Lf.

• NH
3
 cw;gj;jpf;Fj; Njitahd N

2
 thAthdJ tspkz;ly tspiaj; jputkhf;fpg;

ngWk; jputf;fyitapy; mlq;fpAs;s N
2 
,O

2
 Mfpatw;iw gFjpglf; fha;r;rp tbj;jy;

vDk; nrad;Kiwapd; %yk; Ntwhf;fpg; ngwg;gLk;. mg;NghJ NH
3
,y; cs;s N

2

kPz;Lk; tspkz;lyj;Jld; N
2
 tl;lk; %yk; NrUk;. vdNt NH

3 
cw;gj;jpf;fhf gad;gLk;

N
2
thAthdJ tspkz;ly tspapypUe;J ngwg;gl;l NghjpYk; mt;tspkz;ly tsp

Nja;Tw khl;lhJ. vdNt NH
3
  cw;gj;jpf;fhfg; ngWk; N

2
    MdJ kPsg; gpwg;gpf;fj;jf;f

xU KjyhFk; vd;gij tpsf;Ff.

• NH3
2
 cw;gj;jpf;Fj; Njitahd H

2
  thAthdJ gpujhdkhf \eg;jh| vdg;gLk; ngw;Nwhypa

IjNuhfhgid my;yJ Gtp thA vdg;gLk; GtpapDs; gLf;iffspy; mlq;fpAs;s

nkNjd; (CH
4
 ) thAitg; gad;gLj;jpNa ngwg;gLk; vd;gijf; $Wf.

\eg;jh| my;yJ nkNjd;   Ijurd;  + fhgNdhnuhl;irl;L

,e;jg; ngw;Nwhypar; Nru;itfspd; cUthf;fkhdJ FWfpa fhyj;Js; my;yJ xU

rpy Mz;Lfspy; epfo khl;lhJ> khwhf ePz;l fhykhf GtpapDs; epfo;e;j khw;wq;fspd;

tpisthfNt ,r;Nru;itfs; cUthfpAs;sd. vdNt ,it kPsg;gpwg;gpf;f Kbahj

Nru;itfs; MFk; vd tpsf;Ff.

• kPsg;gpwg;gpf;f Kbahj %yg;nghUl;fSf;Fg; gjpyhf kPsg;gpwg;gpf;ff; $ba %yg;nghUl;fs;

%yk; cw;gj;jpr; nrad;Kiwfis epfo;j;JtJ Fwpj;Jf; ftdk; nrYj;JtJ ePz;l

fhy uPjpapy; gad;kpf;fjhFk; vd;gij  NH
3 
cw;gj;jpapd; JizAld; tpsf;Ff.

• IjNuhfhgd; Nru;itfs; %yk; Ijurid ngWtjd; tpisthf> mr;Nru;itfs;

mlq;fpAs;s fhgdhdJ ,Wjpapy; CO
2
 tbtj;jpy; tspkz;lyj;Jld; Nru;fpd;wik

iaAk;> mjd; tpisthf tspkz;ly CO
2
 kl;lk; cau;tiltjdhy; Gtp ntg;gKWtjpYk;

gq;fspg;Gr; nra;Ak; vd;gijAk; tpsf;Ff.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words)

² ,urhadf; ifj;njhopy;fs; - Chemical Industries

² 5M vz;zf;fU - 5M concept

² 5S vz;zf;fU - 5S concept

fzpg;gP;L> kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;: ;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdk; nrYj;Jf

 • cyfpd; gpujhd ,urhadf; ifj;njhopy;fis mwpKfQ; nra;jy;.

• 5M, 5S vz;zf;fUf;fis ,urhadf; ifj;njhopy;fSld;

nghUj;jpaikj;Jf;nfhs;sy;.
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Nju;r;rp kl;lk; : 4.2 ,urhadf; ifj;njhopypd; NghJ jhf;f miwapy; cupathW

epge;jidfisf; fl;Lg;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :  jhf;f miw vd;gij tiuaWg;ghu;.

 jhf;f miwapy; fhzg;glf;$ba mk;rq;fisAk; mjd; Kf;fpaj;Jtj;

ijAk; gl;baw;gLj;Jthu;.

 jhf;f miwia mikf;Fk; NghJ ftdj;jpy; nfhs;s Ntz;ba

tplaq;fis typAWj;Jthu;.
 jhf;f miwiag; gad;gLj;Jtjd; tiffis tptupg;ghu;.
 cw;gj;jpr; nrad;Kiwia rpwg;G epiyg;gLj;Jtjw;fhff; ifahs

Ntz;ba eltbf;iffisf; fye;JiuahLthu;.
 juf;fl;Lg;ghl;bd; Kf;fpaj;Jtj;ijf; fye;JiuahLthu;.

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

• ,urhad cw;gj;jpr; nrad;Kiwapd; kpf Kf;fpakhd myF jhf;f miwahFk;  vd;gij

vLj;Jf;fhl;Lf. jhf;f miwahdJ cw;gj;jpr; nrad;Kiwf;Fupa ,urhadj; jhf;fq;fis

epfo;j;Jtjw;F Vw;w tifapy; cUthf;fg;gl;Ls;sJ vd;gij tptupf;Ff.

• jhf;f miwfs; rhu;ghf %yg;nghUl; Nru;itfisf; nfhz;L nry;Yk; Foha;j;

njhFjpfs;> gpujhd tpisnghUisAk; gf;f tpisTfisAk; ntspNaw;Wk; Foha;j;

njhFjpfs;> ntg;gg; gupkhw;wj;Jf;fhfTk; jhf;fpf; fyitiaf; fyf;fpathW jhf;f

Clfj;jpd; rPuhd fyitiag; Ngzp tUtjw;fhd tpNrl cj;jpfs; Mfpad

mlq;fpAs;sd vd;gij tptupf;Ff.

• jhf;f miwapDd; jhf;fk; epfOk; Clfj;jpd; fl;likg;igg; NgzptUtjw;fhf ntg;g

epiyia xl;Lnkhj;j Clfnkq;Fk; rPuhfg; NgZtjw;fhff; fyf;Fk; nrad;Kiw kpf

Kf;fpakhd Xu; mq;fkhFk; vd;gij tpsf;Ff. NkYk; fyf;Fk; nrad;Kiwapd;

ntw;wpahdJ mjw;nfdg; gad;gLj;jg;gLk; myfpd; jd;ik kPJ jq;fpapUf;Fk; vdTk;

mjd; jd;ikiaAk; tbtj;ijAk; jPu;khdpf;Fk;NghJ jhf;f Clfj;jpd;  gpRf;Fikj;

jd;ik jhf;f miwapd; tprhyj;jd;ik (gUkd;) Mfpad Kf;fpa fhuzpfshFk;

vd;gijf; fye;JiuahLf. ntt;NtW tbtf; fyf;fp myFfs; njhlu;ghd cjhuzq;fis

Kd;itf;Ff.

ntg;gg;

gpwg;ghf;fp

thy;T
fyf;Fk;

cgfuzk;

ntg;gkhdp

mKf;fkhdp

thy;Tfs;

thy;T

A( ) l
B( )l

tpisT

ntspNawy;D(g)

C(l) tpisT

Nkhl;lu;
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•  rpy jhf;fq;fSf;fhf ntg;gk; toq;fg;gLjy; Ntz;Lk;. ,t;thwhd jhf;fk; jhf;f

miwapDs; epfOk; NghJ tpidj;jpwd; kpf;fjhf Clfk; KOtjpYk;

ntg;gepiyia rPuhfg; NgZtJ kpf Kf;fpakhdJ.

• rpy jhf;fq;fs; Gw ntg;gj; jhf;fq;fshjyhy;> jhf;fk; epfOk; NghJ jhf;f Clfj;jpd;

ntg;gepiy mjpfupf;Fk;. ntg;gepiy mjpfupg;ghdJ>  jhf;ftPjk; mjpfupf;f

fhuzkhfpd;wikapdhy; cw;gj;jpr; nrad;Kiwiar; rpwg;ghd kl;lj;jpy; NgZtjw;fhf

Clfj;ij khwh ntg;gepiyapy; NgZtJ Kf;fpakhdJ vd;gJ gw;wpf; fye;JiuahLf.

mjw;fhf> jhf;f miwapypUe;J ntg;gj;ij ntspNaw;Wtjw;fhff; Fspu;ePu; ghAk;

Foha; xd;wpid cs;slf;fpa Fspu;j;Jk; mynfhd;wpidg; gad;gLj;Jtjd;

Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lf.

• NkYk; tpidj;jpwdhf ntg;gj;ij ntspNaw;w KbahJ Nghapd; jhf;f miw

(tpuptiltjhy;) ntbf;ff; $ba Mgj;jhd epiyikfs; cUthFk; vd;gJ gw;wpAk;

fye;JiuahLf. NkYk; jhf;f tPjk; NtWgLjy;> ,ilj;jhf;fq;fs; epfOk; rhj;jpag;ghL

fhzg;gly; Nghd;w fhuzq;fshy; cw;gj;jpr; nrad;Kiw rhu;ghf gpur;rpidfs; Vw;gl

,lKz;L vd;gij vLj;Jf;fhl;Lf.

• ,urhadj; njhopw;rhiyfs; rhu;ghf> ntbg;Gg; Nghd;w tpgj;Jf;fs; kw;Wk; mtw;Wf;F

VJthf jf;f fhuzq;fs; njhlu;ghd jfty;fisj; jpul;b mwpf;if jahupj;J

Kd;itf;FkhW khztu;fisj; J}z;Lf.

cjhuzkhf: ,e;jpahtpy; Nghghy; efupy; A+dpad; fhigl;L epWtdj;jpy; ,lk;ngw;w

nkjapy; INrh raidl;L vdg;gLk; kuzj;ij Vw;gLj;jj; jf;fjhd er;R ,urhadg;

nghUs; frpT fhuzkhf Vw;gl;l mopTfs; Fwpj;Jf; fye;JiuahLf.

• jhf;f miwapDs; %yg;nghUl;fisr; nrYj;Jk; xOq;FKiw> %yg;nghUl;fs; ghAk;

tpjk;> Fspu;j;Jk; my;yJ ntg;gNkw;Wk; tpjk;> jhf;f miwia epug;g Ntz;ba msT>

gpujhd tpisnghUs;fisAk;  gf;f tpisnghUs;fisAk; ntspNaw;Wk; tpjk; Mfpad

njhlu;ghf ftdQ; nrYj;Jtjd; Kf;fpaj;Jtj;ij tpsf;Ff.

• cw;gj;jpr; nrad;Kiw vg;NghJk; rpwg;ghd epge;jidfspd; fPo; elj;jg;gLk; vd;gij

typAWj;Jf. cw;gj;jpapd; juk; cw;gj;jpr; nryT ,opthjy; Mfpatw;Wf;F mikaNt

cw;gj;jpr;nrad;Kiwapd; rpwg;G epge;jidfs; Ngzg;gLk; vd;gij vLj;Jf;fhl;Lf.

mjw;fhf cw;gj;jpr; nrad;Kiwapd; tpisjpwid mjpfupg;gJk; xl;Lnkhj;jr;

nrad;Kiwapd; tpisjpwid mjpfupg;gJk; Kf;fpakhdJ vd;gij vLj;Jf;fhl;Lf.

• ntg;gepiyia mjpfupf;Fk; jhf;fk; tpiuthf epfOk;. vdpDk; mjpfupj;j ntg;gepiyiag;

NgZtjw;fhf> mjpf ntg;gj;ij toq;Fjy; Ntz;Lkhjyhy;> tYrf;jpf;fhd fpuak;

(nryT) mjpfupg;gjhy; cw;gj;jpg; nghUspd; tpiy cau;tila ,lKz;L. mt;thwhfNt

rhu;gstpy; jho; ntg;gepiyapy; jhf;fj;ij epfo;j;Jtjhy; tYr;rf;jp tpuak; FiwtilAk;

NghjpYk;> $lNt ntg;gepiy FiwtilAk; NghJ jhf;f tPjKk; Fiwtiltjhy;;.

jhf;fj;jpd; tpidj;jpwd; FiwtilAk;. vdNt> nghUj;jkhd juepu;zaj;ijf; nfhz;l

cw;gj;jpf;Fj; Njitahd fpuak; Ngzg;gLk; tifapy; cw;gj;jpr; nrad;Kiwapd;

epge;jidfs; (ntg;gepiy> mKf;fk;> cw;gj;jpf; nfhs;ssT) Fwpj;Jf; ftdk;

nrYj;Jtjd; Kf;fpaj;Jtk; Fwpj;Jf; fye;JiuahLf.

• cw;gj;jpr; nrad;Kiwfisj; jpl;lkpLkNghJ tpgj;Jf;fisj; jtpu;j;jy; Fwpj;J ftdk;

nrYj;jpj; Njitahd eltbf;iffis vLg;gjd; mtrpaj;ij tpsf;Ff. vdNt cw;gj;jpj;

njhopw;$lq;fs; rhu;e;j xt;nthU nraw;ghl;ilAk; rPuhff; fz;fhzpg;gJk; mtjhdpg;gJk;

kpf Kf;fpakhdit vd;gij typAWj;Jf.

• cw;gj;jpr; nrad;Kiw rhu;ghf gpujhd ,urhad %yg;nghUs;fSf;F Nkyjpfkhf>
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jhf;fj;jpd; Ntfj;ij mjpfupg;gjw;fhf rpyNtisfspy; Cf;fpfs; gad;gLj;jg;gLk;

vd;gijAk;> rpy re;ju;g;gq;fspy; me;j Cf;fpfspd; njhopw;ghl;il NkYk;

Nkk;gLj;Jtjw;fhd Cf;fp J}z;bfs; gad;gLfpd;wikiaAk; cjhuzk; fhl;b tpsf;Ff.

cjhuzkhf mNkhdpah cw;gj;jpapd; NghJ Cf;fp J}z;bahf K
2
O kw;Wk; Al

2
O

3

gad;gLj;jg;gLfpd;wikia tpsf;Ff. Cf;fp J}z;b vd;gJ Cf;fp my;y vd;gijAk;

typAWj;jpf; Fwpg;gpLf.

• cw;gj;jpr; nrad;Kiw %yk; #oYf;F Vw;gLk; ghjpg;G ,opthFkhW mtw;iwj;

jpl;lkpLtJ kpf Kf;fpakhdJ vd;gij typAWj;Jf.

• cw;gj;jpr; nrad;Kiwapd; ,Wjpapy; cw;gj;jp nra;ag;gl;l Gjpa ,urhad Nru;itapd;

J}a;ik kw;Wk; juk; njhlu;ghd ju mwpf;iffspd; Kf;fpaj;Jtj;ij tpsf;Ff. cw;gj;jpg;

nghUs;fspd; juj;ij msg;gjw;fhf gy;NtW El;gKiwfs; cs;sd vd;gij tptupf;Ff.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words)

• jhf;f miw - Reaction chamber

• cw;gj;jpr; nrad;Kiw - Manufacturing process

fzpg;gPl;L> kjpg;gPl;L epajpfs;::

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdk; nrYj;Jf

• jhf;f miwia Mf;Fk; NghJ ftdQ; nrYj;j Ntz;ba tplaq;fis typAWj;Jjy;.

• jhf;f miwg; gad;ghl;bd; njhlu;r;rpahd nrad;Kiwia tptupj;jy;.

• juf; fl;Lg;ghl;bd; Kf;fpaj;Jtj;ijf; fye;JiuahLjy;.
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Nju;r;rp kl;lk;: 4.3 ,urhadf; ifj;njhopypy; <LgLtjw;fhf Kd;dhaj;jj;ij

ntspf;fhl;Lthu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :  %yg; nghUl;fspd; juk;> %yg; nghUs;fspd; tpfpjk;> %yg;

nghUs;fisf; fyj;jy; juf ; fl ;Lg ;ghL Mfpatw;w pd ;

Kf;fpaj;Jtj;ijf; fye;JiuahLthu;.

 rtu;f;fhu cw;gj;jpr; nrad; Kiwapd; gpujhd gbKiwfis

tptupg;ghu;.

 rtu;f;fhuj;Jf;Fk; mOf;FePf;fpf;Fk; ,ilapyhd NtWghl;il

tptupg;ghu;.

 Ma;T$lj;jpy; rtu;f;fhu khjpupnahd;iw Mf;Fthu;.

 capupa Bry; cw;gj;jpr; nrad;Kiwia tptupg;ghu;.

 nghRNgw;Wg; gris cw;gj;jpr; nrad;Kiwia tptupg;ghu;.

 cz;zhl;by; nghRNgw;Wg; gris cw;gj;jp nra;tjd; ngWkhdj;ij

tptupg;ghu;.

 G+r;Rf;fspy; mlq;fpAs;s $Wfisg; ngaupLthu;.

 g+r;R cw;gj;jpapd; mbg;gilahd gbKiwfis tptupg;ghu;.

 fljhrp cw;gj;jp nra;Ak; nrad;Kiwia tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

• cw;gj;jpr; nrad;Kiwia ntw;wpfukhfj; jpl;lkpl;L rupahf Kfhik nra;tJ mtrpakhFk;.

vd;gijAk;> ju epakq;fSf;fhd Xu; cjhuzkhd ISO juepu;zar; rhd;Wg;gLj;jiyAk;

RUf;fkhf mwpKfQ; nra;f.

• cw;gj;jpg; nghUshdJ> Efu;Nthupd; Njitfs; kw;Wk; Efu;NthupdJk;> #oypdJk;  ghJfhg;G

fhf;fg;gLk; tifapy;; ju epu;zaj;Jf;F cl;gl;bUj;jy; mtrpakhFk;. ,j;juepu;zaq;fSf;fhf

,yq;ifapy; gad;ghl;by; cs;s  SLS jur; rhd;wpjopd; Kf;fpaj;Jtj;jpid  typAWj;Jf.

• rtu;f;fhu cw;gj;jpr; nrad;Kiw njhlu;ghfg; gpd;tUk; jfty;fisf; fye;JiuahLf.

• md;whl tho;f;ifapy; Xu; cldyf; fhg;Gg; nghUshf rtu;f;fhuk; Kf;fpaj;Jtk; ngWfpwJ

vd;gijAk;> Milfisr; ryit nra;jy; > tsu;e;Njhupd; cliyf; fOTjy;> gps;isfspd;/

Foe;ijfspd; cliyr; Rj;jg;gLj;jy; Nghd;w xt;nthd;Wf;Fkhf gad;gLj;Jk; rtu;f;fhu

tiffs; xd;Wf;nfhd;W NtWgLk; vd;gij tptupj;J rtu;f;fhu cw;gj;jpapd; Kf;fpaj;Jtj;ij

typAWj;Jf.

• nghJthf nfhOg;gkpyq;fspd; (ePz;l rq;fpypf; fhNghl;rpypf; mkpyq;fspd; ) Nrhbak; cg;Gf;fNs

rtu;f;fhuk; vdg;gLfpwJ vd;gij mtw;wpd; ,urhad mikg;G %yk; tpsf;Ff.

• nfhOg;gkpyq;fspd; Nrhbak; cg;Gf;fspy; ePu; ehl;lKs;s jiyAk; ePu; ntWg;Gila xU

thYk; fhzg;gLk; vd;gij tptupf;Ff.

ePu; ntWg;Gila nrhy;    ePu; ehl;lKs;s jiy

• rtu;f;fhu cw;gj;jpf;Fg; gad;gLk; gpujhd %yg;nghUl;;fs; vupNrhlhTk; (NaOH) jhtu my;yJ
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tpyq;F vz;nza;Ak; MFk;. vd;gijAk; NkYk; mt;ntz;;nza;apy; mlq;fpAs;s  gpujhdkhd

$W %fpspriul;L (jpiufpsriul;L) MFk; vd;gijAk; tpsf;Ff.

• rtu;f;fhu cw;gj;;jpapd; NghJ ,e;j %fpspriul;L %yf;$WfSf;Fk; vupNrhlhTf;Fk; (NaOH)

,w;Fk; ,ilNaahd jhf;fj;jpd; %yk; vRj;ju; gpizg;Gf;fs; cile;J nfhOg;gkpyq;fspd;

Nrhbak; cg;Gf;fSk; fpsprNuhYk; cUthjiy \rtu;f;fhukhf;fy;| vd mwpKfk; nra;f.

,jw;fhf 50% vupNrhlhf; fiurnyhd;iwg; gad;gLj;jyhk; vd;gij vLj;Jf;$Wf.

• rtu;f;fhu cw;gj;jpapd; NghJ epfOk; ,urhadj;jhf;fk; rtu;f;fhukhf;fy; MFk;. ,j;jhf;fj;jpd;

gf;f tpisthf fpsprNuhy; fpilf;Fk; vd;gijAk; tpsf;Ff.

• jhtu vz;nza; /tpyq;F vz;nza;f ; fyitAk; > vu pNrhlhTk; xd;Wlndhd;W

fyf;fhjitahjyhy; ,uz;L tyaq;fs; fhzg;gLk; vdTk;> rtu;f;fhukhf;fypd; NghJ cUthFk;

fpsprNuhy; ePu;ka tyaj;jpy; fiutNjhL > ePupy; rtu;f;fhuj;jpd; fiujpwd; Fiwthifahy;>

ePu;ka tyaj;jpypUe;J Ntwhfp ePupy; kpjf;Fk; vdTk; tpsf;Ff.

• ,t;thW cUthFk; rtu;f;fhuj;jpy; XusT fpsprupd;> jhf;fkilahj vz;nza; kw;Wk; vupNrhlh

Mfpad mlq;fpapUf;Fk; vd tpsf;Ff.

• vupNrhlhthdJ fz;zpd; nkd;ikahd ,ioaq;fSf;Fk;> NjhYf;Fk; ghjpg;Gf;fis Vw;gLj;Jk;

jd;ik nfhz;ljhifahy;> mt;ntupNrhlhit eLepiyahf;FtJ Kf;fpakhdJ vd

vLj;Jf;fhl;Lf.

• rtu;f;fhu cw;gj;jpapd; NghJ xd;Wlndhd;W fyf;fhj> jput tyaq;fs; ,uz;Lf;Fk; ,ilNaahd

jhf;fk; epfOfpd;wikahy;> Muk;gj;jpy; ,e;j ,uz;L tyaq;fisAk; xd;Wlndhd;W ed;whff;

fyf;FtJ kpf Kf;fpakhdJ.

• fpsprNuhy; nfhz;l ePu;ka tyaj;ijAk; rtu;f;fhuj;ijAk; Ntwhf;FtJ xU Kf;fpa

gbKiwahFk; vd;gij typAWj;Jf.

• ePu;ka tyaj;ijg; gupfupj;J fpspruPidg; ngwyhk; vd;gijf; Fwpg;gpLf.

• ePu;ka tyaj;Jld; fwpAg;G NaCl Nru;g;gjd; %yk; ePu;ka tyaj;jpy; fiuAk; rtu;f;fhuj;jpd;

msitf; Fiwj;Jf;nfhs;s KbtNjhL fwpAg;G fhuzkhf ePu;ka tyaj;jpd; mlu;j;jp

mjpfupf;fpd;wikahy; kpf ,yFthf  ePu;ka tyaj;jpy; kPJ rtu;f;fhuk; xd;WNrur; nra;J

ePu;ka tyaj;jpypUe;J rtu;f;fhuj;ij Ntwhf;fpf;  nfhs;syhk; vd;gij tptupf;Ff.

• ,;t;thwhf Ntwhf;Fk; rtu;f;fhuj;jpy; 30% ePu; mlq;fpapUf;Fk; vd;gijAk; 70C tiu

ntg;gNkw;Wtjhy;> mt;thwhd <ur;rtu;f;fhuj;ij ,yFthfg; gk;gf;$ba epiyia milar;

nra;ayhk; vd;gijAk; vLj;Jf;fhl;Lf. mt;thwhd <ukhd #lhd rtu;f;fhuj;ijg; gk;Gtjd;

%yk; jhf;f miwapy; ,Ue;J ntspNaw;wyhk; vd;gijAk; tptupf;Ff.
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• ,t;thwhf Ntwhf;fpa rtu;f;fhuj;jpy; mlq;fpAs;s fpsprNuhiy ePf;Ftjw;fhf kPz;Lk; fwpAg;Gf;

fiurYld; fye;J fpsprNuhiy ePutyaj;jpw;Fg; ngaur; nra;J> <uepiyr; rtu;f;fhuj;jpy;

cs;s fpsprNuhypd; msitf; Fiwj;Jf; nfhs;syhk; vd;gij tptupf;ff.

• fpsprNuhy; ePf;fpa <ur; rtu;f;fhuj;jpy; > cg;Gk; ePUk; mlq;fpAs;sNjhL> ikaePf;fk; %yk;

,e;j ePu;ka cg;igAk;  rtu;f;fhuj;ijAk; Ntwhf;fpf; nfhs;syhk; vd;gijf; fye;JiuahLf.

• ePulf;fk; Fiwf;fg;gl;l rtu;f;fhuj;jpy; jhf;fKwhj vupNrhlh rpwpa mstpy;  fhzg;glyhk;.

mjid eLepiyahf;Ftjw;fhf rpj;jpupf; mkpyk; my;yJ nghUj;jkhd msT jhtu vz;nza;

fyf;fg;gLk; vd;gij tptupf;Ff.

• jho; mKf;fj;jpy; ntg;gNkw;wp ePiu mfw;wpa rtu;f;fhuk; gpd;du; cyutplg;gLk; (Vacuum

drying) vd;gij tptupf;Ff.

• cyu;j;jpa rtu;f;fhuj;Jld;> epug;gpg;nghUs;fs;> epw %l;bfs;> kz%l;bfs; Nghd;wit Nru;f;fg;gl;L

nghUj;jkhdthW cUg;gLj;jpa gpd;du; nghjpaplg;gLk; vd;gij tptupf;Ff.

• cw;gj;jpahsu;fs; rtu;f;fhuj;Jf;F gy;NtW ,ay;Gfisr; Nru;g;gjw;fhfTk;> Nghl;br;

re;ijf;fhfTk; > gy;NtW jhtu vz;nza;fisNah jhtu vz;nza;f; fyitfisNah>

jhtu> tpyq;F vz;nza;f; fyitfisNah gad;gLj;jpf; rtu;f;fhuk; cw;gj;jp nra;fpd;wikiaf;

fye;JiuahLf.

• ,yq;ifapy; nghJthf Jg;Guthf;fpr; (ryit tif) rtu;f;fhu cw;gj;jpf;fhf> Njq;fhnaz;nza;

gad;gLj;jg;gLk; vd;gijAk; ,t;thwhd rtu;f;fhu cw;gj;jpj; njhopw;rhiyfs; ehl;bd; gy;NtW

gpuNjrq;fspy; mike;Js;sd vd;gijAk; tptupf;Ff.

•  gpd;tUk; gha;r;rw; Nfhl;Lg;glj;ijg; gad;gLj;jp cw;gj;jpr; nrad;Kiwapd; NghJ nghUs;fis

kPs;Row;rpg;gLj;jy;> nghUs;fis Ntwhf;Ftjw;fhf gy;NtW ngsjpf Kiwfs; (ika ePf;fy;)>

ju;f;fuPjpahd Kiwapy; me;je;jg; gbKiwfisj; njhlu;GgLj;jy;> ju epakj;Jf;F mikthfhj

NghjpYk; $l Ntwhf;f  Kbahj ,urhadg; gjhu;j;jq;fspd; msit ,opthf;Ftjw;Fj;

Njitahd gupfupg;Gf;fisr; nra;jy; (nkd; mkpyk; %yk; vupNrhlhit eLepiyg;gLj;jy;)>

KbTg;nghUspd; Gwj;Njhw;wj;ij Nkk;gLj;jy;> epug;gpg; nghUs;fs; kw;Wk; epwg;nghUs;fis

Nru;j;jy; Nghd;w cj;jpfisf; ifahs Ntz;ba tpjj;ij tpsf;Ff.
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ePu;kaT+lf tyak;

cg;Gf; fiury;

epug;gpfs;

cw;gj;jp

nra;ag;gl;l

rtu;f;fhuk;

Nru;khdg; nghUs;fs; (epw%l;bfs;> kz%l;bfs;)
•  Jg;Guthf;fpfspYk; ( detergents ) ePu;ehl;lj; jiyAk;> ePu; ntWg;Gs;s thw;gpuNjrKk;

cz;nldpDk;  ePu; ehl;lKs;s jiyapy; ry;Ngw;Wf;$l;lnkhd;W cs;sJ vd;gij

Nrhbak; Nyhiuy; ry;Ngw;W %yk; tpsf;Ff.

 ,e;j Nrhbak; Nyhiuy; ry;Ngw;W Ez;zq;fpr; nraw;ghl;bdhy; gpupe;jopTf;F

cl;glhjhifahy; #oy; khriljy; eilngWtJ gpujp$ykhdjhFk;. vd;gij

tpsf;Ff.

<ur; rtu;f;fhuk;

eLepiyahf;fg;gl;l nkd;dkpyr; rtu;f;fhuk;

iaePf;fYf;Fl;gLj;jy;
ePu;ka cg;G

tyak;

cyu; rtu;f;fhuk;

fpsprupd; mfw;wg;gl;l

fOtpa <ur; rtu;f;fhuk;

Gjpa cg;Gf; fiury;

cg;Gf; fiury;

vz;nza;f; fyit vupNrhlhf; fiury;

Rj;jpfupf;fg;glhj

rtu;f;fhuk;

fpsprNuhy; +
cg;Gf; fiury;

fpspruPd;rtu;f;fhukhf;fw;

jhf;f miw

Fiwe;j mKf;fj;jpd;

fPo; cyu;j;Jjy;

rpj;jpupf;fkpyk;<

>

>



32

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

 Nrhbak; nyhiuy; ngd;rPd; ry;NghNdw;W Ez;zq;fpr; nraw;ghl;bdhy; gpupe;jopTf;Fl;gLtjhy;

#ow; gpur;rpidfs; Vw;glf; fhuzkhtjpy;iy vd;gijf; Fwpg;gpLf.

• gpd;tUk; gbKiwfis mDrupj;J> rtu;f;fhu khjpupnahd;iwj; jahupf;Ff.

• 100ml nfhs;sTs;s Kfitnahd;wpDs; 5g jhtu vz;nzia epWj;J ,Lf. mjDld;

vjNdhy; 15ml ck;; 20% (w/w%) NaOH fiury; 15ml ck; Nru;f;Ff.   ,f;fyitia ed;F

JohtpathW ntg;gNkw;Wf. ,uz;L gilfSk; Gydhfhj epiytiuapy; ntg;gNkw;Wf.

(ngUk;ghYk; 30 epkpl Neuk; ntg;gNkw;w Neuplyhk;) me;epiyapy; fyit ed;F CLfhl;Lk;

jd;ikAilajha; ,Uj;jy; Ntz;Lk;. ntg;gNkw;Wk; NghJ Mtpahjy; fhuzkhf fdtsT

fzprkhd msT Fiwtile;j gpd; rk msT ePUk; vjNdhYk; nfhz;l fyitiar; Nru;j;J

kPz;Lk; Muk;gf; fdtsT tiuapy; fyitapd; fdtsitr; nrg;gQ; nra;f.

• epuk;gpa NaCl fiury; 50ml fdtsit 250ml Kfitnahd;wpDs; mse;njLf;Ff.rtu;f;fhukhf;fy;

Kbtile;j gpd;du; mj;jhf;ff; fyitia epuk;gpa NaCl fiurYld; Nru;f;Ff. $lNt ed;F

JohtpathW fyf;Ff. gpd;du; gdp ePu;j;jhopnahd;wpDs; Kfitia ,l;L Fspu;r;rpaila

itj;jpUf;Ff

•  tbjhisAk; Gf;du; GdiyAk; gad;gLj;jp ntw;wplkhf;fpathW(Vacuum) fiuriy tbj;Jr;

rtu;f;fhuj;ij Ntwhf;fpf; nfhs;f. Ntwhf;fpa rtu;f;fhuj;ij cyu tpLf.

 ,k;Kiwiaf; ifahz;L ifj;njhopy; uPjpapy; rtu;f;fhuk; cw;gj;jp nra;jtd; nghUj;jg;ghl;il

Nkw;gb gha;r;rw;Nfhl;Lg; glj;Jld; xg;gpl;Lf; fye;JiuahLf.

 capupa Bry; cw;gj;jp gw;wp gpd;tUk; tplaq;fspd; JizAld; fye;JiuahLf.

 ngw;Nwhypa vupnghUs; kPsg;gpwg;gpf;f Kbahj tskhFk; vd mwpKfQ; nra;f.

 ngw;Nwhypa tsk; cyfk; KOtJk; rPuhfg; guk;gp fhzg;glhikahYk; etPd kdpj ehfupfj;jpd;

gpujhd rf;jptY %ykhfg; ngw;Nwhypa vupnghUs; tpsq;FtjhYk; murpay;> nghUshjhu>

r%f gpur;rpidfs; gytw;Wf;F ,e;j ngw;Nwhypa tsk; fhuzkhf mike;Js;sJ vd;gijf;

fye;JiuahLf.

 kPsg;GJg;gpf;f Kbahj tsq;fis kpifahfg; gad;gLj;Jk;NghJ mit Nja;tilfpd;ikiaf;

Fwpg;gpl;L ,J njhlu;ghd N`u;Ngu;l;bd; nfhs;ifia (Herbert theory) RUf;fkhf tpsf;Ff.

 kPsg;gpwg;gpf;f Kbahj tskhd ngw;Nwhypa vupnghUis kdpjd; gad;gLj;Jk; Nfhyj;Jf;fika

vupnghUs; cw;gj;jp cr;r msit mile;J gpd;du; cw;gj;jp gbg;gbahf FiwtilAk;

vd;gNj N`u;Ngu;l;bd; mbg;gilf; fUj;jhFk;.
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 ,f;nfhs;ifapd;gb vk;. Nf. N`u;gu;l; vd;gtuhy; If;fpa mnkupf;f Fbaurpd; ngw;Nwhypa

cw;gj;jp 1965 - 1970 tiuahd fhyg;gFjpapy; cr;r ngWkhdj;ij vl;Lnkd vjpu;T

$wg;gl;lJ. ,e;j vjpu;T$wy; gpd;du; ep&gzkhfpaJ.

 1995 ,d; gpd;du; ,e;jf; nfhs;ifapy; rku;g;gpf;fg;gl;l vjpu;T$wypd; nrk;ik

Fiwtile;Js;sJ. etPd njhopDl;gl;gk;> cyf murpay; fhuzpfs; > Gjpa

tsq;fspd; fz;Lgpbg;G Mfpad fhuzkhfg; ngw;Nwhypa vupnghUs;

gad;ghl;Lj;jd;ik khw;wkile;jikNa ,jw;fhd fhuzkhFk;.

• ngw;Nwhypa vupnghUs; kPsg;GJg;gpf;f Kbahjjhifahy; mJ KbTWk; Afnkhd;W

tUnkd;gJ nghJthd fUj;jhFk; vdf; Fwpg;gpLf.

• ngw;Nwhypa vupnghUs; jfdk; fhuzkhf tspkz;lyj;jpy; CO
2
 ,dJ msT mjpfupg;gjhy;

Vw;gLk; Rw;wlw; gpur;rpidfisf; fye;JiuahLf. ,f;fhuzq;fshy; kPsg;gpwg;gpf;fj;jf;f tsq;fs;

(Renewable raw materials) njhlu;ghd ftdk; mjpfupj;Js;sJ vd;gij vLj;Jf;fhl;Lf.

• capupa Bry; cw;gj;jpf;fhd %yg;nghUs;fs; kPsg;gpwg;gpf;fj;jf;f xU tskhjyhy; mjidj;

jfdpf;fr; nra;jyhdJ tspkz;lyj;jpy; Gjpjhf CO
2 
Nru;f;fg;gLtjw;Ff; fhuzkhf khl;lhJ

vd;gij tpsf;Ff.

                  

• ,jw;Fj; Njitahd nkjNdhy; ngw;Nwhypaf; ifj;njhopy; %yk; fpilf;Fk;

Nru;itfisf; nfhz;L cw;gj;jp nra;ag;gLfpd;wikahy; > ,t;thwhd capupa BryhdJ

E}w;Wf;F 100% kPsg;gpwg;gpf;fj;jf;fjhf tsq;fisf; nfhz;L cw;gj;jp nra;Ak; caupa

Bry; my;y vd;gijf; Fwpg;gpLf.

• fhNghitjNuw;Wr; Nru;itfis Ez;zq;fp nehjpg;Gf;F cl;gLj;jp cw;gj;jp nra;ag;gLk;

capupa nkjNdhiy gad;gLj;Jtd; %yk; E}w;Wf;F 100% kPsg;gpwg;gpf;fj;jf;f tsq;fisg;

gad;gLj;jp capupa Bry; cw;gj;jpnra;tJ Fwpj;Jf; ftdQ; nrYj;jg;gLfpwJ vd;gijf;

Fwpg;gpLf.

• capupa Bry; vd;gJ  ePz;l rq;fpyp fhnghl;rpy; mkpyq;fspd; nkjapy; vRj;ju; MFk; vd;gd

vd;gij mwpKfQ; nra;f.

      (Fatty Acid Methys Ester - FAME) 3
||
C O CH

O

 

IjNuhf;fhgd; thy;
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• jhtu vz;nza;fspy; cs;s %fpspriul;ilAk; (jpiufpspriul;L) nkjNdhiyAk; jhf;fKwr;

nra;tjhy; capupa Bry; cw;gj;jp nra;ayhk; vdf; Fwpg;gpLf. mJ jpuhd;R vRj;juhf;fr;

nrad;KiwahFk;. vd mwpKfQ; nra;f.

     

• ,jd;NghJ fpilf;Fk; gpujhd gf;f tpisT fpsprNuhy; MFk;.

• fpsprNuhYk; nkjapy; vRj;jh; Nru;itfSk; xd;Wlndhd;W fyg;gjpy;iyahjyhy; mit

gilfshf NtwhFk;. vdNt ,e;j ,uz;L tyaq;fisAk; ,yFthf Ntwhf;fyhk; vd

Fwpg;gpLf.

• Cf;fpahf NaOH gad;gLj;Jk; NghJ gpur;rpidfs; cUthf ,lKz;L. jhtu

vz;nza;apy; RahjPd fhnghl;rpypf; mkpyq;fs; kpifahf cs;sjhapd;> mit NaOH

cld; jhf;fk; Guptjhy; rtu;f;fhuk; Njhd;Wk; vdTk; mt;thW rtu;f;fhuk; Njhd;Wtjhy;

Cf;fpj; njhopw;ghl;Lf;Fj; jil Vw;gLk; vdTk;> fyf;Fk; NghJ Eiu Njhd;Wtjd;

tpisthf cw;gj;jpr; nrad;Kiwf;Fj; jlq;fy; Vw;gLk; vdTk; Fwpg;gpLf.

• jhtu vz;nza;fspy; RahjPd fhnghl;rpypf; mkpyj;jpd; msT ngupJk; Fiwthf ,Uj;jy;

Ntz;Lk; vd;gij tpsf;Ff.

•  jhtu vz;nza;fspd; mkpyg; ngWkhdj;ij (Acid value) msg;gjd; %yk; RahjPd fhnghl;rpypf;

mkpyk; njhlu;ghd Xu; mstPl;ilg; ngwyhk; vd;gij vLj;Jf; fhl;Lf.

• mkpyg; ngWkhdj;jpd; %yk; jhtu vz;nza; 1g ,y; mlq;fpAs;s RahjPd nfhOg;gkpyj;jpd;

msit eLepiyg;gLj;Jtjw;Fj; Njitahd KOH msT fhl;lg;gLk; vdTk;> mjd; myF

mgg-1 MFk; vdTk; tpsf;Ff.

 RahjPd nfhOg;gkpyk; (FFA) 2.5% (w/w) ,Yk; Fiwthapd; Cf;fw; nraw;ghl;Lf;F

jilNaw;glhJ vd tpsf;Ff.

 RahjPd nfhOg;gkpyq;fs; 2.5% ,Yk; mjpfkhapd; mjDld; vjNdhiyr; Nru;j;J

RahjPd nfhOg;gkpyq;fis MEFA Mf khw;wpa gpd;du; capupa Bry; cw;gj;jpf;nfdg;

gad;gLj;jyhk; vd tpsf;Ff.

 Cf;fpahf NaOH ,idg; gad;gLj;Jk;NghJ mJ nkjNdhypy; fiuf;fg;gLk;.

 jhf;fj;jpd; tpisit mjpfupg;gjw;F mjpfsT nkjNdhy; gad;gLj;jg;gLk; vdf;

Fwpg;gpLf.

 jhf;fk; eilngw;w gpd;du; mjpf mlu;j;jp nfhz;l fpsprNuhy; gil mbapYk; mjw;F

NkNy capupa BrYk; fhzg;gLnkd tpsf;Ff.

 ikaePf;f Kiw %yk; ,e;jg; gilfis Ntwhf;fpf; nfhs;s KbAnkd tpsf;Ff.

 jhf;f miwapDs; jhf;fj;k; eilngw;w gpd;du; mjpf mlu;j;jp nfhz;l fpsprNuhy;

gil mbapYk; capupa Bry; gil mjw;F NkNyAk; fhzg;gLk; vd tpsf;Ff.

 jhf;fj;jpd;NghJ cUthFk; rtu;f;fhuk; ,e;j gilfs; ,uz;Lf;Fk; ,ilNa khRg;

nghUshff; fhzg;gLnkdf; Fwpg;gpLf. ,J jtpu jhf;fj;jpyPLglhj vQ;rpa nkjNdhy;>

jhf;fj;jpyPLglhj vz;nza;fs;> Cf;fpfs; vd;gd ,t;tpU gilfspYk; khRg;

nghUl;fshff; fhzg;gLnkdf; Fwpg;gpLf.
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 capupa Brypy; cs;s nkjNdhiy mfw;Wtw;F mJ #lhf;fp Mtpahf;fg;gLk;. ,e;j

Mtpia xLf;fp ngwg;gLk; nkjNdhy; jputj;ij kPz;Lk; capupa Bry; jahupg;Gf;nfdg;

gad;gLj;jyhnkd tpsf;Ff.

 nkjNdhy; mfw;wg;gl;l gpd;dUk; $l capupa BrypDs; NkYk; fopthf fpsprNuhYk;

Cf;fpfSk; fhzg;gLkhapd; mtw;iw mfw;Wtjw;F capupa BrypD}lhf ePupidf;

Fkpopfshf mDg;Gtjd; %ykhf Rj;jpfupg;gJ xU KiwahFnkd mwpKfQ; nra;f.

 ,Wjpapy; capupa Briy cyu;j;jp mjpYs;s ePu; mfw;wg;gLtJld; jpz;kj; Jzpf;iffs;

,Ug;gpd; mit tbj;J mfw;wg;gLnkd Fwpg;gpLf.

 fpspruPd; Rj;jpfupf;fg;gLk;NghJ Njhd;Wk; nkjNdhy; kPz;Lk; capupa Bry; cw;gj;jpf;nfdg;

gad;gLj;jg;gLnkdf; $Wf.

 gy;ypd Cf;fpfshf MgO, ZnO, SnO
2
 Mfpatw;iwg; gad;gLj;;j KbAnkdTk; ,jd;

%ykhf rtu;f;fhuk; cUthtijj; jtpu;j;J capupa Bry; cw;gj;jpr; nrad;Kiwia

tpidj;jpwdhf Nkw;nfhz;L tpisit mjpfupj;Jf; nfhs;s KbAk; vdTk; tpsf;Ff.

 capupa Bry; jw;fhyj;jpy; gy;NtW NjitfSf;fhfg; gad;gLj;jg;gLfpwJ vdf; $Wf.

B
100
 vdg;gLtJ ngw;Nwhypa Bry; fyf;fg;glhj Rj;jkhd capupa Bry; vdTk; B

20
,

B
5
, B

2
 Mfpad ngw;Nwhypa Bry; fyf;fg;gl;l tu;j;jf capupa BryhFk;.

 20%  capupa BrYk; 80%  ngw;Nwhypa BrYk; fyf;fg;gl;lJ B
20
 vd tifg;gLj;jg;gLk;

vdf; $Wf.

 G+r;Rtiffspd; cw;gj;jp njhlu;ghd gpd;tUk; tplaq;fis khztUld; fye;JiuahLf.

 G+r;R tiffs; jahupg;Gr; nrad;Kiwapy; ,urhadj; jhf;fq;fs; eilngwhj NghjpYk;

,J gy;NtW ,urhadg; gjhu;j;jq;fis mbg;gilahff; nfhz;l ifj;njhopyhFnkd

tpsf;Ff.

 ,yFtpy; fyf;fg;glhj $Wfis ed;F fyf;fg;glj;jf;f tifapy; fye;J nfhs;tNj

G+r;R tiffspd; cw;gj;jpapd; Kjy; nrad;KiwahFnkd tpsf;Ff.

 G+r;R tiffspd; ghAk; ,ay;Gf;F mjw;nfdg; gad;gLj;jg;gLk; fiug;ghNd fhuzkhfpwJ

vd tpsf;Ff.

 <ug;G+r;Rg; glyk; ed;F cyu;e;j gpd;du; typikahd cyu; nkd;glyk; cUthff;

fhuzk; gad;gLj;jg;gLk; gy;gFjpaq;fNs MFk; vd typAWj;Jf.

 G+r;RfSf;F gy;NtW epwq;fis mspf;fntd epwg;nghUl;fs; gad;gLj;jg;gLnkdf;

Fwpg;gpLf.

 G+r;Rfspd; gy;NtW ,ay;Gfisr; rpwg;ghd kl;lj;jpy; NgZtjw;F Nru;khdr; Nru;itfs;

(Additives) gad;gLj;jg;gLnkd tpsf;Ff.

 G+r;R tiffspd; cw;gj;jpapy; fiug;ghd;> gy;gFjpar; Nru;itfs; (gpizg;Gf; fhuzpfs;-

Binders) epw%l;bfs;> Nru;khdg; gjhu;j;jq;fs; Mfpad mbg;gilg; gjhu;j;jq;fshf

gad;gLj;jg;gLk;. fiug;ghd; 30 - 80% ck;> gpizg;Gf; fhuzpfs; 20 - 60% ck;

epw%l;bfs;  2- 40% ck; Nru;khdg; gjhuj;jq;fs; 0 - 5 % ck; gad;gLj;jg;gLk; vdf;

Fwpg;gpLf.

 fiug;ghd;> gy;gFjpag; gjhu;j;jq;fs; Mfpatw;wpd; %yk; G+r;Rf; fiurypw;Fj; Njitahd

ghFepiy fpilf;fpwJ vd tpsf;Ff.
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 vdhky; G+r;rpidg; G+rpa gpd;du; cyu;thd gilnahd;W cUthtjw;Fg; gy;gFjpa

%yf;$Wfs; xd;Wlndhd;W neUf;fkhf mLf;fg;gLtJk;> mk;%yf;$WfSf;F ,ilapy;

FWf;Fg; gpizg;G Vw;gLtJk; fiug;ghd; %yf;$Wfs; Mtpahfp ,of;fg;gLjYNk

fhuzkhFnkd tpsf;Ff.

 ,e;j gy;gFjpa %yf;$Wfs; Nkw;gug;gpy; typikahf xl;bf;nfhs;tJld; gy;gFjpa

%yf;$Wfspdhy; epwg;nghUl;fs; gw;wp itj;jpUf;fg;gLnkdTk; tpsf;Ff.

 epwg;nghUl;fs; Nrjd my;yJ mNrjdr; Nru;itfshf miktJld; ,it kpf

Ez;zpa Jzpf;iffshfTk; fhzg;gLnkd tpsf;Ff.

 epw%l;bfs; mjpfkhapd; mOj;jkhdJk; Fiwe;j kpDf;fj;ijAilaJkhd G+r;Rg;

glyk; fpilg;gJld; epw%l;bfs; Fiwthf cs;sNghJ xg;gkhdJk; kpDf;fk; $baJkhd

G+r;Rg;glyk; fpilf;Fnkd tpsf;Ff.

 J}a nts;is epwj;ijg; ngWtjw;F ijj;Njdpah (TiO
2
) epwg ;nghUs;

gad;gLj;jg;gLnkdf; $Wf.

 ePiuf; fiug;ghdhff; nfhz;Ls;s G+r;Rf;fs; ‘,ky;rd;’ G+r;Rf;fs; vdTk; Nrjdf;

fiug;ghd;fs; gad;gLj;jg;gl;Ls;s G+r;Rfs; ‘vdhky;’ G+r;Rf;fs; vdTk; miof;fg;gLnkd

tpsf;Ff.

 vdhky; G+r;Rfs; cyUk;NghJ tspkz;lyj;Jf;Fs; Nrjd fiug;ghd; Mtpahtjhy;

tsp khrilaf; fhuzkhf mikAnkdTk; ‘,ky;rd;’ G+r;Rf; fhuzkhf tsp khrilahJ

vdTk; tpsf;Ff.

 epw%l;bfisj; jtpu epug;gpfs; (Filler) Nru;f;fg;gLnkdTk; nghJthf> fiuaf;$ba

fy;rpak; fhgNdw;W (CaCO
3
) Nru;f;fg;gLnkdTk; tpsf;Ff.

 G+r;Rtiffspd; nfl;bia / jbg;ig mjpfupf;f jbg;ghf;fpfs; (thickner) Nru;f;fg;gLk;.

 epw%l;bfs; kw;Wk; epug;gpj; Jzpf;iffspd; Nkw;gug;Gld; gy;gFjpaq;fs; (gpizg;Gf;

fhuzpfs;) ed;F ,ilj;jhf;fkila Ntz;Lk;. ,e;j ,ilj;jhf;fj;ij mjpfupf;f

<ukhf;fpfs; (wetting agent) Nru;f;fg;gLnkd tpsf;Ff.

 ,e;j $Wfs; midj;Jk; ed;F fyf;fg;gl Ntz;baJld; rPuhfg; guk;gpf; fhzg;glTk;

Ntz;Lk;. ,jdhy; ,e;jf; $Wfs; midj;Jk; xNu Neuj;jpy; Nru;j;J fyf;fg;gLtjpy;iy

vd tpsf;Ff. ,tw;iwf; fyg;gjw;F gy;NtW gbKiwfs; cs;sd vdf; fhl;Lf.

fyf;Fk; gbKiwfs; NtWgLkplj;J vjpu;ghu;f;Fk; tpisTfs; fpilf;fg;ngwhJ vd

tpsf;Ff.

 Neubr; #upaxsp gLk; Nkw;gug;Gf;fSf;Fg; G+Rtjw;Fg; gad;gLk; G+r;Rfspy; Cjh

fle;j fjpu;fSf;F jhf;Fg;gpbf;ff; $ba gy;gFjpaq;fs; gad;gLj;jg;gLk; vd tpsf;Ff.

 rPke;J Nghd;w fhuj;jd;ikahd Nkw;gug;Gfspw;Fg; G+rg;gLk; G+r;Rfspid cw;gj;jp

nra;Ak;NghJ nghypnaRj;ju;j; njhFjpg; gy;gFjpaq;fs; gad;gLj;jg;gLnkdf; $Wf.

mjw;fhd fhuzk; Nkw;gug;gpd; fhuj;jd;ik fhuzkhf nghypvRj;ju; gpizg;Gf;fs;

ciltjhFnkdr; RUf;fkhff; Fwpg;gpLf.

 Xu; ,urhadf; ifj;njhopy; vd;wtifapy; nghRNgw;Wg; gris cw;gj;jp njhlu;ghd

gpd;tUk; tplaq;fis khztu;fSld; fye;JiuahLf.

 jhtu tsu;r;rpf;Fj; Njitahd nghRgurpid toq;Fk; Kjyhf nghRNgw;W cuj;ij

mwpKfg;gLj;Jf.
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 nghRNgw;W cuk; jahupg;gjw;fhf mg;gw;iww;Wf; fdpaj;ijg; gad;gLj;jyhnkd;gij

tpsf;Ff.

 GNshNuh mg;gw;iww;W> FNshNuh mg;gw;iww;W> Ijnuhl;rp mg;gw;iww;W vd;gd

mg;gw;iwwpd; rpy ,urhad tbtq;fshFk;.

Ca
5
(PO4)3

F      - GNsNuh mg;gw;iww;W

Ca
5
(PO4)3

Cl    - FNshNuh mg;gw;iww;W

Ca
5
(PO4)3

OH   - Ijnuhl;rp mg;gw;iww;W

 mg;gw;iww;W ePupw; fiuahj jd;ikiaf; nfhz;bUg;gjdhy; FWq;fhyg; gapu;fSf;fhd

nghRNgw;Wj; Njitia ,jdhy; toq;fKbahnjd;gij tpsf;Ff.

 FWq;fhyg; gapu;fSf;fhd ePupw; fiuaf;$ba nghRNgw;Wg; grisf;fhd Kjyhf

mg;gw;iww;iwg; gad;gLj;jKbAnkd tpsf;Ff.

 vg;ghnty mg;gw ;iww;wpy ; mlq;fpAs;s Nru ;itfspy; 34-40% nghRguR

mlq;fpAs;sikiaAk; 5% - 6% nghRguR ePupw; fiuaf;$baJ vdTk; tpsf;Ff.

 mg;gw;iww;wpypUe;J ePupw; fiuAkpay;G $ba nghRguRg; gris cw;gj;jpapd;NghJ

KjyhtJ gbKiwahf mg;gw;iww;Wf; fdpaj;ijj; Njitahd mstpw;F Ez;^shf;f

Ntz;bajd; Kf;fpaj;Jtj;ij tpsf;Ff.

 NjitahdsTf;F Ez;^shf;fg;gl;l mg;gw;iww;iw ,urhad uPjpapy; khw;Wk;; nghUl;L

gy;NtW Kiwfs; gad;gLj;jg;gLfpd;wd.

1. ry;G+upf;fkpyk; my;yJ IjNuhFNshupf;fkpyk; my;yJ iej;jpupf;fkpyj;Jld;

jhf;fkilatply;

2. Nrhbaq;fhgNdw;Wld; jhf;fkilatply;

3. ru;g;gd;iud; fdpaj;Jld; jhf;fkilatply;

4. Kw;wh epyf;fupapy; fhzg;gLk; Nrjd mkpyq;fSld; jhf;fkilatply;

 cs;ehl;by; nghRNgw;W cw;gj;jpapd;NghJ vg;ghnty mg;gw;iww;Wg; gbTk;> cf;Ftisg;

g p u Njrj ;j py pUe ;J ngwg ; gLk ;  r u ; g ; gd ;iud ;  (Mg
2
SiO

4
)  fd paq ;fSk ;

gad;gLj;jg;gLfpd;wikia tpsf;Ff. vdpDk;> ry;G+upf;fkpyk;> IjNuhf; FNshupf;fkpyk;>

iej;jpupf;fkpyk;> Nrhbaq;fhgNdw;W vd;gd cs;ehl;by; cw;gj;jp nra;ag;glhikahy;

%yg;nghUl;fs; ,wf;Fkjp nra;aNtz;b Vw;gl;Ls;sikia tpsf;Ff. ry;G+upf;fkpyk;>

IjNuhf;FNshupf;fkpyk; vd;gtw;iwg; gad;gLj;jp ePupw; fiuahj fy;rpak; nghRNgw;iw

ePupw; fiuaf;$ba fy;rpak; <iujurd; nghRNgw;whf khw;Wjy; G+uz mkpyj;Jkpj;j

vdg;gLk;. ,t;thwhfg; ngwg;gLk; nghRNgw;W cuk; Rg;gu; nghRNgw;W vd miof;fg;gLk;.

    

 Rg;gu; nghRg;Ngw;wpYs;s fy;rpak; mad; fhuzkhf Vw;gLk; ePu;ehl;lj;ijf; Fiwg;gjw;fhf

mNkhdpak; cg;Gf;fs; Nru;f;fg;gLnkd;gij tpsf;Ff.

 iej;jpupf;fkpyj;ijg; gad;gLj;jp iej;jpNuh nghRNgw;W cw;gj;jp nra;ag;gLtij

tpsf;Ff.

 G+uz mkpyj;Jkpj;j tplf; Fiwe;jsT mkpyj;ijg; gad;gLj;jp nghRNgw;iwj; cuk;

jahupj;jy; gFjp mkpyj;Jkpj;jy; vd mwpKfg;gLj;Jf.

 ru;gd;iud; fye;J 1200 C0 ntg;gepiyapy; jhf;fkila tplg;gLk; NghJ nghRNgw;Wld;

Nkyjpfkhf kfdPrpak; mlq;fpa grisiaj; jahupf;f KbAnkd tpsf;Ff.

   
01200 C

5 4 3 2 4 2 4 3 4 2 2 3 4 22Ca (PO ) X  3Mg SiO     3Ca SiO  + 2Mg (PO )  + CaX  + Ca (PO ) 

 fhfpj cw;gj;jp njhlu;ghfg; gpd;tUk; tplaq;fisf; fye;JiuahLf.
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 fhfpj cw;gj;jpf; ifj;njhopypd; gbKiwfishf fhfpj $o; jahupj;jy; jhs;fshf;Fjy;>

<ukhf;Fjy; cyu;j;Jjy;> Nkw;G+r;rply; (Coating) Mfpatw;iw mwpKfQ; nra;f.

 fhfpjf; $o; jahupg;gjw;fhf kuj;J}s;> itf;Nfhy;> ,Af;fypg;uR kw;Wk; igdR

kuj;Jz;Lfs; (chips) Nghd;wit gad;gLj;jg;gLk; vd khztUld; fye;JiuahLf.

 jhtug;gFjpfspy; cs;s ,ypf;dpid ePf;fp> nrYNyhR ehu;fis Ntwhf;FjYk;

ntspw;WjYNk fhfpjf; $o; jahupg;gjd; Nehf;fkhFk; vd tptupf;Ff.

 fhfpjk; jahupg;gpd; NghJ epug;gpg; nghUshf fy;rpak; fhgNdw;W> fsp> ijj;Njdpak;

<nuhl;irl;L Nghd;wtw;iwg; gad;gLj;jyhk; vdf; Fwpg;gpLf.

 gpizg;Gf; fhuzpahf gy;gFjpaf; fiury;fs; my;yJ ‘fQ;rp’ (starch) gad;gLj;jyhk;

vd tptupf;Ff.

 $o; jahupg;gjw;fhfg; nghwpKiwNah ,urhad KiwNah gad;gLj;jg;gLk; vdf;

Fwpg;gpLf.

 nghwpKiw %yk; 90% $o; ngwyhk; vdTk; ,urhad Kiw %yk; 50% $o; khj;jpuNk

fpilf;Fk; vdTk; tptupf;Ff.

 ,urhad Kiwapd; mbg;gilahd Nehf;fk; jhtug; gFjpfspy; cs;s ,ypf;dpd;

nghUs;fis nrYNyhR ehu;fspypUe;J Ntwhf;FtjhFk; vd Fwpg;gpLf.

 kug;gFjpfspy; nurpd; gjhu;j;jq;fs; mjpf mstpy; fhzg;gLkhapd; ry;Ngw;Wj; njhopw;ghL/

$o; njhopw;ghL/ fpuhg;l; (Kraft) njhopw;ghL gad;gLj;jg;gLk; vd tptupf;Ff.

 ,e;j $o; njhopw;ghl;Lf;fhf NaOH> Na
2
S Mfpatw;iwf; nfhz;l ePu;f;fiurYld;

kuj;Jz;Lfs; (chips) 1700 C apy; 3 – 4 kzp Neuk; jhf;fk; Gupar; nra;ag;gLk; vdf;

Fwpg;gpLf.

 xU njhd; cyu;e;j kuj;Jz;LfSf;fhfg; gad;gLj;jg;gLk; NaOH> Na
2
S msTfs;

KiwNa 150kg ck; 50kg ck; MFk; vdf; Fwpg;gpLf.

 ,f;fiurypd; jpz;kg; gFjpfis ePf;Ftjw;fhf tbf;fg;gLk; vdTk;> mt;tj;jputk;

fgpy epwkhdJ vdTk; tpsf;Ff.

 $opy; mlq;fpAs;s ,urhadg; nghUs;fSk; ,ypf;dpd; gjhu;j;jq;fSk; ePupy; ed;F fOTtjd;

%yk; ePf;fg;gLk; vd tpsf;Ff.

 $io ntspw;Wtjd; %yk; ,ypf;dpd; gjhu;j;jq;fs; ePf;fg;gLtNjhL mjw;fhf NaOH Nru;f;fg;gLk;

vdTk; gpd;du; O
2
 ,dhy; xl;rpNaw;wg;gLk; vdTk; tpsf;Ff. $io NkYk; ntspw;Wtjw;fhf

ClO
3
 gad;gLj;jg;gLk; vdf; Fwpg;gpLf.

 ry;igw;W Kiwapy; $o; jahupg;gjw;fhf Mg (HSO
3
) (kf;dPrpak; igry;Ngw;W) my;yJ SO

2

gad;gLj;jg;gLk; vd;W fye;JiuahLf.

 ,r;Nru;itia nfhz;l ePu;f; fiurYld; kuj;Jz;LfSk; (chips) Nru;e;J 1300 C – 1400 C

ntg;gepiyapy; 6 – 8 kzp Neuk; itf;fg;gLk; vdTk;> ,q;Fk; ,Wjpapy; $o; ntspw;wg;gLk;

vdTk;> mjw;fhf ntt;NtW ,urhadg; nghUs;fs; gad;gLj;jg;gLk; vdTk; tptupf;Ff.

 cjhuzkhf FNshuPd; thA> FNshuPd; <nuhl;irl;L> Nrhbak; Ig;Nghf;FNshiul;L (NaOCl)>

Ijurd; Ngnuhl;irl;L> xl;rprd; thA Mfpatw;iw mwpKfQ; nra;f. FNshuPd; thAitg;

gad;gLj;Jtjw;Fg; gjpyhf ClO
2
 Ig; gad;gLj;jp  ntspw;wg;gLk; vd;gij tptupf;Ff. #oy;

gpur;rpidfis ,opthf;FtNj ,e;j khw;wj;Jf;fhd fhuzkhFk; vdf; Fwpg;gpLf.

 nghwpKiw %yk; ngWk; fhfpjf; $opy; XusTf;F nrYNyhR ehu;fSld; gpize;j ,ypf;dpd;

gjhu;j;jq;fs; mlq;fpAs;sikia tpsf;Ff. ,e;j $io ntspw;WjyhdJ ,urhad Kiwapy;

$io ntspw;Wtij tpl NtWgl;lNjhL> ehu;fSld; gpize;j ,ypf;dpd; gjhu;j;jq;fs;

mopahjthW epwk; rhu;e;j khRf;fs; ntspw;wg;gLk; vdf; Fwpg;gpLf.
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 nghwpKiwapy; $io ntspw;Wtjw;fhf Nrhbak; igry;igw;W> fy;rpak; If;Nghf;FNshiul;L

my;yJ Nrhbak; Ig;Nghf;FNshiul;L> Nrhbak; Ngnuhl;irl;L my;yJ ry;gu; lnahl;irl;L

gad;gLj;jg;gLfpd;wikia tptupf;Ff.

 ntspw;wpa fhfpjf; $io> tiynahd;wpd; kPJ Iikahfg; gug;gp ePu; ntspNaw ,lkspf;fg;gLk;

vd;gij tptupf;Ff. mjid NkYk; nghwpKiw mKf;fj;Jf;F cl;gLj;jp fhfpjk; (paper)

cw;gj;jp nra;ag;gLfpd;wikia tptupf;Ff.

gpujhd nrhw;fs; (Key words)

 ,urhadf; ifj;njhopy; - Chemical Industry

 capupa Bry; - Bio diesel

 mOf;ffw;wpfs; - Detergent

 ePu; ehl;lk; -  Hydrophillic

 ePu; ntWg;G - Hydrophobic

 mkpyk; Jkpj;jy; - Acidulation

 gpupnkd;wfl;Lf; fyk; - Diaphargm cell

 kpd;glyf; fyk; - Membrane cell

 rtu;f;fhukhf;fy; - Safonification

fzpg;gPL kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

,jw;fhfg; gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

 ,urhadf; ifj;njhopy; %yg; nghUs;fspd; juk;> tpfpjk;> juf;fl;Lg;ghL Mfpatw;wpd;

Kf;fpaj;Jtj;ij tpsf;Fjy;

 rtu;f;fhu cw;gj;jpapd; gbKiwfis tptupj;jy;.

 rtu;f;fhuj;Jf;Fk; mOf;ffw;wpf;Fk; ,ilapyhd gpujhd NtWghLfis tpsf;Fjy;;.

 capupa Bry; cw;gj;jp> nghRg;Ngw;Wg; gris cw;gj;jp Mfpatw;iw tptupj;jy;.

 G+r;R (paint) cw;gj;jp> fhfpj cw;gj;jpr; nrad;Kiwia tptupj;jy;.
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Nju;r;rp 05 : ,aw;ifahd cw;gj;jpfs; > mtw;w pd ; g pu pj ;njLg ;G Kiwfs;

Mfpatw;iw Ma;e;jwpthu;.

Nju;r;rp kl;lk; 05.1 : gy;NtW tifg;gl;l ,aw;if cw;gj;jpfs;> mtw;wpd; %yq;fs;> gad;ghLfs;

Mfpatw;iwj; Njbawpthu;.

ghlNtisfs; : 21

fw;ww; NgWfs; :  ,aw;if cw;gj;jpfis tiuaWg;ghu;;.

 ,aw;if cw;gj;jpfis Kjyhd mDNrgg; gjhu;j;jq;fs;> Jizahd

mDNrgg; gjhu;j;jq;fs; vd tifg;gLj;Jthu;.

 Kjyhd mDNrgg; gjhu;j;jq;fSf;F cjhuzq;fisf; Fwpg;gpl;L

mtw;wpd; Kf;fpaj;Jtk;> gad;ghL Mfpatw;iw tptupg;ghu;.

 ,urhad uPjpahfTk; ifj;njhopy; uPjpahfTk; mw;fNfhy; njhFg;igf;

fye;JiuahLthu;.

 Kjyhd mDNrgg; gjhu;j;jq;fspd; ifj;njhopy; uPjpahd gad;ghLfis

tptupg;ghu;.

 Kjyhd mDNrgg; gjhu;j;jq;fs; kw;Wk; Jizahd mDNrgg;

gjhu;;j;jq;fs; Mfpatw;Wf;fpilapyhd NtWghLfis typAWj;Jthu;.

 Jizahd mDNrgg; gjhu;j;jq;fis tiuaWg;ghu;;.

 ,urhadf; fl;likg;G> njhopw;ghL Mfpatw;wpd; mbg;gilapy;  Jiz

mDNrgg; gjhu;j;jq;fis tifg;gLj;jpf; fhl;Lthu;.

 Jiz mDNrgg; gjhu;j;;j tiffSf;fhd cjhuzq;fisr; rku;g;gpj;J

mtw;wpd; %yq;fisg; gl;baw;gLj;Jthu;.

 Jiz mDNrgg; gjhu;j;jq;fspd; Kf;fpaj;Jtk;> gad;fs; Mfpatw;iw

tptupg;ghu;.

 ,aw;ifapd; tpaj;jF Mf;fk; vd;w tifapy; ,aw;if cw;gj;jpfis

kjpg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 ,aw;if cw;gj;jpfs; njhlu;ghf khztu;fsplk; tpdTf.

 %yg;nghUl;fshf ePu;> fhgdPnuhl;irl;L> iejurd;> nghRguR> #upaxsp Nghd;wtw;iwg; gad;gLj;jp

jhtuq;fs; gy;NtW tifahd Nru;itfis cw;gj;jp nra;fpd;wik gw;wpAk; mit ahTk;

,aw;if cw;gj;jpfs; vdg;gLk; vdTk; tpsf;Ff.

 jhtuq;fs;> gq;fRf;fs;> gw;wPupahf;fs;> ,iyf;fd;fs;> G+r;rpfs; kw;Wk; tpyq;Ffspd; fyq;fspDs;

gy;NtW tifahd Nrjdr; Nru;itfs; cw;gj;jp nra;ag;gLfpd;wik gw;wpf; fye;JiuahLf.

 NkYk;> mq;fpfshy; cw;gj;jp nra;ag;gLk; ,urhadr; Nru;itfisAk; gpw $WfisAk; ,aw;if

cw;gj;jpfshff; fUjyhk; vd tpsf;Ff.

 ,aw;if cw;gj;jpfis Kjyhd mDNrg tpisnghUl;fs;> Jizahd mDNrg

tpisnghUl;fs; vd tifg;gLj;jyhk; vd tpsf;Ff.

 Kjyhd mDNrgg; gjhu;j;jq;fSf;F cjhuzkhf Rf;FNuhR Nghd;w fhNghitjNuw;Wfs;> Gujq;fs;>

,ypg;gpl;Lf;fs;> mnrw;wpf; mkpyk;> ,yw;wpf; mkpyk;> vjNdhy; Nghd;wtw;iwf; Fwpg;gpLf.

 Kjyhd mDNrgg; gjhu;j;jq;fs; vd;git fyq;fspy; cw;gj;jpahFk; Nrjdg; nghUs;fshtNjhL

mq;fpapd; ,Ug;Gf;F tpaj;jF ,dg; ngUf;fk; Mfpatw;Wld; Neubahfj; njhlu;GWk; vd

tpsf;Ff. ,it mq;fpapy; epjKk; epfOk; nrad;Kiwfisg; Ngzptuj; JizahFk; $WfshFk;

vd tpsf;Ff.

 Kjyhd mDNrgg; gjhu;j;jq;fspd; gad;fis gpd;tUk; tplaq;fspd; cjtpAld; tpsf;Ff.

cjhuzk;: 1. Rf;FNuhR - nghJthd rPdp> cyfpy; gutyhfg; gad;gLj;jg;gLk; Nrjdg;

gjhu;j;jk; MFk;.
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 2. vjNdhy; - capu; vupnghUshfg; gad;gLj;jg;gLk;. fdpa vz;nza;fspd;

jw;Nghija tpiyia mtjhdpf;Fkplj;J ,J Kf;fpakhdjhFk;.  Jghdq;fspYk;

,J Nru;f;fg;gLk;.

 vjNdhy; cw;gj;jpapd; capupurhad kw;Wk; ,urhadj; njhFg;G gw;wpf; fye;JiuahLf.

 capupurhad uPjpahd vjNdhy; njhFg;gpy; FSf;NfhR> Rf;FNuhR Nghd;w nty;y tiffs;

kPJ kJtj;ij (cjhuzk; : Saccharomycis cerevisiae ) Fiwe;j xl;rprd; toq;fypd; fPo;

ngUf;fkilatplg;gLtJ gw;wp tpsf;Ff.

C
6
H

12
O

6
(aq)     2CH

3
CH

2
OH(aq) + 2CO

2
(g)

 FSf;NfhR             vjNdhy;

C
12

H
22

O
11

(aq) + H
2
O(l)    4CH

3
CH

2
OH(aq) + 4CO

2
(g)

 
   Rf;FNuhR                  vjNdhy;

cau; tpisjpwd;> Fiwe;j cw;gj;jpr; nryT vd;gd njhlu;gpy; vjNdhy; cw;gj;jpf;Fupa

capupurhadj; njhFg;gpd; Kf;fpaj;Jtj;ij typAWj;Jf.

 vjNdhypd; ,urhadj; njhFg;G Kiwfshfg; gpd;tUk; cjhuzq;fis vLj;Jf;fhl;Lf.

(1)  C
2
H

4
(g) 

  
 +   H

2
O(g)      CH

3
CH

2
OH(l)

 vjPd; nfhjpePuhtp               vjNdhy;

Nkw;gb jhf;fk; 3000C ntg;gepiyapYk; mjpf mKf;fj;jpd; fPOk; kpifasT ePuhtpAld;

nghRguR Cf;fp Kd;dpiyapy; elj;jg;gLk; vd;gijf; Fwpg;gpLf.

^2&     C
2
H

4
(g) 

  
 +   H

2
SO

4
(l)      CH

3
CH

2
SO

4
H(l)

CH
3
CH

2
SO

4
H(l) 

 
 +   H

2
O(l)     CH

3
CH

2
OH(l)

 
+ H

2
SO

4
(l)

                                   vjNdhy;

 vjNdhypd; gad;ghLfs; gw;wpf; fye;JiuahLf.

 vjNdhy; fiug;ghdhfTk; gy;NtW cw;gj;jpfSf;fhd %yg;nghUshfTk;; gad;gLj;jg;

gLfpd;wikia cjhuzq;fSld; tptupf;Ff.

cjh:  muf;F> tu;zg; g+r;Rfs;> kUe;Jfs; kw;Wk; eWkzj; ijyq;fspd; cw;gj;jp

 mnrw;wpf;fkpyk;/tpdhfpup cw;gj;jp

 capu;j;jpzpT vupnghUs; cw;gj;jpf;F Mfpatw;Wf;fhfg; gad;gLj;jg;gLk; vdTk;

mjd; mD$y gpujp$yq;fisAk; fye;JiuahLf.

 ,it jtpu Vida Kjd;ik mDNrgg; gjhu;j;jq;fshd fhNghitjNuw;W>

Gujk;> ,ypg;gpl; L> czTf; ifj;njhopYf;fhd nehjpaq;fs; Mfpatw;wpd;

cw;gj;jpf;Fk; gad;gLfpd;wJ vd typAWj;Jf.

 Kjd;ik mDNrg tpisTfspd; jpupghf cUthf;fg;gLk; Nrjdr; Nru;itfNs JizaDNrg

tpisnghUl;fs; vdTk; ,it tsu;r;rp> tpaj;jk;> ,dg;ngUf;fk; vd;gtw;NwhL Neubj;

njhlu;Gila njhopw;ghLfis Nkw;nfhs;shjit vdTk; mit tsu;r;rpapd;; Kjpu;r;rpf; fl;lj;jpid

mz;kpj;jepiyapy; my;yJ Kjpu;r;rpf; fl;lj;jpd;; ,Wjpapy; cUthf;fg;gLgit vdTk; tpsf;Ff.

 Jiz mDNrgg; gjhu;jq;fshtd> jdpj;Jtkhd (Unique) Nrjdr; Nru;itfshf miktNjhL

mit tiuaWf;fg;gl;l mq;fpf;$l;lq;fspy; khj;jpuk; cw;gj;jp nra;ag;gLgit vd

njspTgLj;Jf. ,Jtiu ,dq;fhzg;gl;Ls;s JizaDNrg tpisTfSs; ngUk;ghyhdit

Fwpj;j mq;fpf;NfAupa gpuj;jpNafkhd nraw;ghLfis Nkw;nfhs;tjw;F cjTtd vdTk;

tpsf;Ff.

 JizaDNrg gjhu;j;jq;fspd; Kf;fpaj;Jtk; njhlu;ghd gpd;tUk; tplaq;fis cs;slf;fpf;

fye;JiuahLf. rpy JizaDNrgg; gjhu;j;jq;fs;> Ez;zq;fpfs;> G+r;rpfs;> jhtug; Nghrzpfs;

vd;gtw;wpdhy; jhtuq;fSf;F Nrjk; Vw;glhj tifapy; ghJfhg;igg; ngWtjw;fhd ghJfhg;Gg;

nghwpKiwkPJ (defence mechanism) gq;fspg;Gr; nra;fpd;wd.
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 rpy jhtuq;fspypUe;J ntsptplg;gLk; jdpj;Jtkhd kzk; g+r;rpfis mz;ltplhJ jLg;gJld;

,e;j kzj;jpdhy; ftug;gLk; g+r;rpfis tpyq;Ffs; czthff; nfhs;Sk;. ,jd; %ykhf

jhtuq;fSf;Fg; ghJfhg;Gf; fpilf;Fk;.

1. vYkpr;ir> ehuj;ij Nghd;w &w;NwrpNaf; FLk;gj; jhtuq;fspy; fhzg;gLk; \\rpj;uy;||

  ,jw;F Xu; cjhuzkhFk;.

2. gPNdhy;> nghypgPNdhy;> FapNdhd;> Nghd;w Nru;itfSk; ,jw;F cjhuzq;fshFk;.

 jhtuq;fspy; Jisfis Vw;gLj;Jk;NghJ mtw;wpypUe;J gprpd;> nurpd; Mfpad Ruf;fg;gLk;.

,jd;%ykhf jhtuj;jpy; Vw;gl;l fhaq;fs; %lg;gl;L jhtuf; fhak; MWk;.

  cjhuzk;: ,wg;gu;g;ghy;> ts;sg;gl;il Nghd;wit ,jw;F cjhuzq;fshFk;.

 nlu;gpndhapl;L> eWkz vz;nza;fs; vd;gd Fwpj;j jhtuj;jpw;Fupa jdpj;Jtkhd thridiaj;

(aroma) jUtJld; Fapidd;> nkdd; vd;gd jhtuq;fSf;Fupa epwj;ijj; jUk;. nlu;ndhapl;L>

gpnstndhapl;L jhtug;gFjpfSf;F jdpj;Jtkhd Ritiaj; jUk;.

 Jiz mDNrgg; gjhuj;jq;fs; %yk; xU mq;fp njhlu;ghf kw;nwhU mq;fpf;F Vw;gLk;

ftu;r;rp my;yJ ftu;rpapd;ikf;F fhuzkhd Nru;itspy; nguNkhd; cw;gj;jp nra;ag;gLk;.

(cjh: G+r;rpfs; cw;gj;jp nra;Ak; nguNkhd; - NjdP> Nk < (May fly)

  Nkw;gb tplaq;fisf; fUJk;NghJ Jiz mDNrgg;gjhuj;jq;fs; %ykhf jhtuq;fSk;;

tpyq;FfSk; gy gad;fs; ngwyhk; vd tpsf;Ff. mtw;wpd; fl;likg;gpYs;s NtWghLfisg;

gad;gLj;jp Jiz mDNrgg; gjhu;j;jq;fis %d;W gpupTfshf tifg;gLj;jyhk; vdf;

fye;JiuahLf.

1. nlu;gpndhapl;LfSk; rhu vz;nza;fSk;.

2. gPNdhYk; nghypgPNdhYk;

3. mw;fnyhapl;Lfs;

  nlu;gpndhapl;LfSk; rhu vz;nza;fSk;

,it Inrhgpupndhapl;L vdTk; miof;fg;gLk;. ,J tiu mwpag;gl;Ls;s Jiz mDNrgg;

gjhu;j;jq;fspy; Vwj;jho 60 rjtPjkhdit nlu;gpndhapl;Lfs; MFk;. Ie;J fhgd; mZf;fs;

nfhz;l Inrhg;upd; gy;NtW tpjq;fspy; ,ize;J ,it cUthfpAs;sd vd;gdtw;iw

tpsf;Ff.

,aw;if ,wg;gu; ,e;j tifiar; rhu;e;jjhFk;. NkYk; rpl;uy;> nkd;Njhy;> Fk;gu; Mfpad

,jw;fhd cjhuzq;fshFk;.

 jhtuq;fspypUe;J gpupj;njLf;fg;gLk; ePld; fyf;fhj jd;ik nfhz;l Nru;g;gitfs; rhu

vz;nza; vdg;gLk; vd tpsf;Ff. ,it jhtuq;fspy; fhz;g;gLk; jdpj;Jtkhd kzj;jpw;Ff;

fhuzkhfpd;wd vdTk; capu;r; nraw;ghLfspd; kPJ nry;thf;Fr; nrYj;jj;jf;f rpwpa

%yf;$Wfs; MFnkd tpsf;Ff.

mjpfstpy; gad;gLj;jg;gLk; rhu vz;nza;fspy; mlq;fpAs;s Nru;itfs; rpy fPNo

jug;gl;Ls;sd.

   ,a+[pNdhy;         n[udpNahy;        rpdky;bifl;L      rpw;wndhNyhy;

  

  fuhk;gpy; rpj;nundy;yh vz;nza;apy; fWthg;gl;ilapy; Nuhrh z;nza;apy;

  mlq;fpAs;sJ mlq;fpAs;sJ mlq;fpAs;sJ mlq;fpAs;sJ
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 ,yq;ifapy; nra;ifgz;zg;gLk; jhtuq;fspypUe;J gpupj;njLf;fg;gLk; Mtpg;gug;Gs;s rhu

vz;nza;fspy; mq;fpAs;s gpujhd $W> mtw;wpd; jhf;fk;> gad;ghL Mfpad ml;ltiz

apy; fhl;lg;gl;Ls;sd.

gPNdhYk; nghypgPNdhYk;

Njapiy> Nfhg;gp> nfhf;nfh> jpuhl;ir kw;Wk; gy;NtW ngup (berry) tifg;goq;fspy; gpNdhy;>

nghypgPndhy; Mfpad mlq;fpAs;sd. ,tw;iwf; nfhz;Ls;s czTfis cl;nfhs;tJ

Rfhjhuj;jpw;Fr; rpwe;jJ vdf; fye;JiuahLf.

xl;rpnajpup ,ay;G

mq;fpfspd; clypy; xxl;rpNaw;wk;  %ykhf epfOk; ghjpg;Gf;fisj; jtpu;g;gjw;F cjTk;.

cjhuzkhf czT my;yJ vznza; ghz;lyiljy;> gOjiljy; Mfpadtw;;iwf;

fl;Lg;gLj;jyhk;. xl;rpNaw;wk; %ykhf fyq;fspDs; RahjPd %yfq;fs; cUthfp mjd;%ykhf

rq;fpypj; jhf;fq;fs; capu;g;gile;J capu;f;fyq;fs; moptilaf; $Lk;. mRf;Nfhgpf;fkpyk;>

gpNdhy; tiffs;> jNahy; njhFjpfs; Mfpa xl;rpnajpupfs; ,t;thwhd rq;fpypj;jhf;fq;fis

epWj;Jk;.

Gw;WNeha;f; fyq;fis mopf;Fk; ,ay;G

,it Gw;WNeha;f; fyq;fis mopf;Fk; Mw;wy; cilad.

kUe;J

g+r;rp tpul;bg+r;Rf;fs;

gw;gir jahupg;G

gw;gir

Rita+l;b

Rita+l;b> jahupg;G

Ritr;ruf;F

kUe;J>

Rita+l;b

eWkzj; ijyk;

Kfg; g+r;Rfs;

eWkzj; ijyk;

eWkzj;; ijyk;>

RitA+l;b> MAs;Ntj

kUe;Jfs;

eWkzg; ijyk;;

MAs;Ntj kUe;Jfs;

n[udpNahy;

,a+[pNdhy;

rpdky;bifl;L

rpl;uy;

rpd;rpgupd;

rpw;wnuhndNyhy;

g+r;rp tpul;b

gw;wPu pahf; nfhy;yp

Rita+l;b

kUj;Jtf; Fzk;

gw;wPupahf; nfhy;yp

G+r;rp tpul;b

Rita+l;b

Rita+l;b

eWkzg; gjhu;j;jq;fs;>

eWkzg; gjhu;j;jq;fs;>

gw;wPupahf; nfhy;yp

eWkz%l;b

eWkzg; gjhu;j;jk;>

RitA+l;b

eWkzg; gjhu;j;jk;

rpw;wndy;yh

vz;nza;

fuhk;G vz;nza;

fWth vz;nza;

thridg; Gy;

(Nru)vz;nza;

,Q;rp vz;nza;

ytz;lu;

uPjpuP vz;nza;

(Tea tree oil)

ky;ypif

Nuhrh vz;nza;

ntz;re;jdk;

rhu vz;nza; gpujhd Nru;it gad;fs;jhf;fk;
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Ez;Zapu;f; nfhy;yp ,ay;G

Njapiy> Nfhg;gp> nfhf;nfh> jpuhl;ir kw;Wk; rpy goq;fspy; gpNdhy;> nghypgPndhy;

 Ez;zq;fpfis mopf;Fk; ,ay;G :

Ez;zq;fpfspd; tsu;r;rpiaj; jLf;Fk; my;yJ Ez;zq;fpfis mopf;Fk; Mw;wy;

cz;L.

 kUj;Jt ,ay;G :

        gPNdhy;            IjNuhf;FtpNdhd;         igNuhfNyhy;

 gPNdhy; %yf;$Wfs; xd;Wlndhd;W Nru;tjhy; nghypgPNdhy;fs; Njhd;Wk;. mit

jdpd;> ,ypf;dpd; vDk; ngau;fshy; miof;fg;gLk; vd tptupf;Ff.

rpy jdpd; tiffs; ePupy; fiutNjhL mit Jtu;g;Gr; Ritiaj; jUfpd;wikia

cjhuzq;fhl;bf; fye;JiuahLf.

 Njapiyiaf; nfhjpf;Fk; ePupy; mjpf Neuk; mtpg;gjd; %yk; jdpd; NtwhFk;.

 ney;ypf;fha;r; rhW> gRe;Njapiy (Green Tea) Nghd;;wtw;wpYk; \jdpd;’ mlq;fpAs;sJ.

 njd;dQ; rpul;il Nghd;wtw;wpy; ,ypf;dpd; mlq;fpAs;sJ.

mw;fnyhapl;Lfs;

 ,tw;wpy; fhgd;> Ijurd; Mfpatw;Wld; iejurDk; mlq;fpAs;sJ vd tpsf;Ff.

,it> %y ,ay;G> nkd;dkpy ,ay;G> eLepiy ,ay;G Nghd;wtw;iwf; fhl;Lfpd;w

gy;ypdr; rf;fur; (Heterocyclic) Nru;itfshFk; vdTk; tpsf;Ff.

 ngUk;ghyhd mw;fnyhapl;Lfs; epwkw;w> gspq;FUthd> Mtpahfhj> ePupy; fiuahj

xU tif %yf;$WfshFk;. vdpDk; epf;Nfhl;bd; MdJ ePupy; fiuAk; jd;ikAs;s

mw;fnyhapl;Lf;fhd Xu; cjhuzkhFk;.

 kUe;jhf> gutyhfg; gad;gLj;jg;gLk; mw;fnyhapl;LfSf;F

cjhuzq;fshf : f/Ngd;> Nkh/gPd; kw;Wk; NfhBd;> nfhf;Nfd; Nghd;wtw;iwf;

Fwpg;gplyhk;.

epf;Nfhl;bd; - Gifapiy    f/Ngd; - Njapiy    nfhf;Nfd; - nfhf;fh ,iy

 Nkw;gb Jiz mDNrgpfspy; mlq;fpAs;s nraw;gL $l;lq;fis ,dq;fhz;f.

,aw;ifapd; mw;Gjg; gilg;Gf;fshd JizaDNrg tpisnghUl;fspd; Nkw;Fwpg;gpl;l

,ay;Gfisj; Jizahff; nfhz;L> mit xsljq;fs;> RitA+l;bfs;> thridj;

jputpaq;fs;> rhaq;fSk; epwg;nghUl;fSk;> gPilehrpdpfs;> G+r;rpehrpdpfs;> fisehrpdpfs;

kw;Wk; czTfSf;fhd Nru;khdq;fshfTk; gad;gLj;jg;gLfpd;wikia tptupf;Ff.

OH OH

OH

OH

OH

OH
HO

N N

N
N

CH
3

CH
3

CH
3

O

O

N

N
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3
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3

OCH
3

O

N

O

O
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;

gad;fs;

xl;rpnajpup

FUjpr; Rw;Nwhl;lj;ijr; rPuhf;Fjy;

,jaj;jpd; MNuhf;fpaj;ijg; Ngzy;

xl;rpnajpup> Cf;fkUe;J

typ epthuzp> rhe;jkhf;fp> gw;wPupah nfhy;ypAk;>

Gw;WNeha; vjpu;g;gpay;G

eWkz vz;nza;ahfTk;  RitA+l;bahfTk;

gad;gLk;. itj;jpaj;Jiwapy; typ-

epthuzpahfTk; czu;T ePf;fpahfTk;

(gy;typapd;NghJ) gad;gLj;jg;gLk;.

RitA+l;b> Ez;Zapu;f;nfhy;yp G+Q;rzq;

nfhy;yp kw;Wk; Gw;W Nehahf;fp vjpu;g;gpay;G

typ epthuzp

Nru;itfs;

gpnstndhapl;Lfs;

(Flavanoids)

vg;gpfw;nwr;rpd;

(Epicatechin)

fNgapd;

(Caffeine)

[pd;[Nuhy;

(Gingerol)

,A+[pNdhy;

(Eugenol)

rpdkypbifl;L

(Cinnamaldehyde)

Nkhu;gpd;/Nfhbd;

(Morphine

/Codeine)

trprpd; kw;Wk;

trprpNdhd;

(Vasicine and

Vasicinone)

Kjy;fs;

Njapiy

Njapiy

nfhf;Nfh

tpj;Jf;fs;

Njapiy

,Q;rp

fuhk;G

vz;nza;

fWthg; gl;il

nghg;gpj;jhtug;ghy;

(Papaver

somniferum)

MlhNjhil

jhtu

Kjy;fs;

Ez;Zapu;f; nfhy;yp

,urhadr ; rhaq ;ffs; Nghd ;W

,t;tifr; rhaq;fs; #oiy khRgLj;j

khl;lh.

ngdprpypak;

(Penicillium)

gq;fR

mRg;grpfpy;yR

gq;fR

flw;gQ;R

(Descodermia

 discoluta)

ngdprpypd;

me;jpNuhFtpNdhd;

gr;irr; rhak;;

(Anthraquinones)

b];Nfhlu;

nkhiyapl;L

Descodermolide

Ez;zq;fp

Kjy;fs;

rKj ;j p u

Kjy;fs;

 JizaDNrg tpisnghUl;fspd; Kjy;fs; kw;Wk; gad;fs; gw;wpf; Fwpg;gpLf. ,jw;fhfg;

gpd;tUk; ml;ltiziag; gad;gLj;Jf.

 gy;NtW ,aw;if cw;gj;jpfspd; jd;ik> njhopw;ghL vd;gd xd;wpypUe;njhd;W NtWgl;ld

vdTk; kpfr; rpwpa mq;fpfspYk; Nguq;fpfspYk; ,it cw;gj;jp nra;ag;gLfpd;wikiaAk;

,tw;why; kdpjDf;Ff; fpilf;Fk; ngUk;gad;fs; gw;wpAk; Fwpg;gpl;L ,aw;ifapd;

tpaj;jF gilg;ghf ,aw;if cw;gj;jpfis kjpj;J fye;Jiuahlypy; <LgLf.

 gpzpaha;T epiyaq;fspy; (Clinics) gad;gLk; kUe;JfSs; 50% ,w;Fk; mjpfkhdit

,aw;if cw;gj;jpfshfNth mtw;wpd; ngWjpfshfNth mtw;Wf;F xg;gkhd

Nru;itfshfNth fhzg;gLfpd;wd.

 cyf Rfhjhu epWtdj;jpd; fzpg;gpd;gb mgptpUj;jpaile;JtUk; ehLfisr;
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Nru;e;j kf;fspd; 80% khNdhu; jkJ Kjd;ikr; Rfhjhug; ghJfhg;gpd; nghUl;L

kuGuPjpahd kUj;Jt KiwiaNa ehLfpd;wdu;. kuGuPjpahd kUe;Jfspy; 85%

Mdit jhtuq;fspypUe;J gpupj;njLf;fg;gLfpd;wd. cyf kf;fSs; 3.5-4.0

gpy;ypad;Ngu;;  %ypif Kjyhf jhtuq;fisNa ek;gpAs;sik ,jpypUe;J

Gydhfpd;wJ.

 kuGuPjpahd kUj;Jt Kiwapd;NghJ gad;gLj;jg;gLk; jhtuq;fs; njhlu;ghd

cjhuzq;fis Kd;itj;Jf; fye;JiuahLf.

cjhuzk; :

gps;isf;fw;whis(Aloe vera) - ,jd; ,iyfs; vupfhaq;fSf;Fk; Njhy;

t pa hj pfSf ;Fk ;  r pf p r ;iras pf ; fg ;

gad;gLj;jg;gLfpwJ.

ghfy; (Momordica charantia) - FUjpapd; nty;y kl;lj;ijf; Fiwg;gjw;fhfg;

gad;gLj;jg;gLfpwJ.

nts;isg;G+z;L - ngUk;ghYk; Ez;Zapu;f; nfhy;ypahfg; gad;

gLj;jg;gLfpwJ.

KUq;if - ,J czTg;nghUs; kl;Lkd;wp kUe;JkhFk;.

,q;F 92 Nghrizf;$WfSk; 46 xl;rpnajpupfSk;>

e Pu ;g ;g Pldj; njhFjpiag; Nghrpf ;Fk; 18

mkpNdhtkpyq;fSk; NkYk;  mj;jpahtrpakhd

9 mkpNdhtkpyq;fSk; mlq;fpAs;sd.

Ntk;G (Azadirachta indica) - Flw;GO Neha;fs;> kNyupah> thjf;fha;r;ry;>

Njhy; Neha;fspd; NghJ kUe;jhfg; gad;gLfpwJ.

gg;ghrp (Carica papaya): - fhaq;fSf;Fg; gad;gLj;jg;gLk; xU kUe;jhFk;.

kQ;rs; ( Curcuma longa) - czTfSf;F kQ ;rs ; e pw%l ;Ltjw ;Fg ;

gad;gLj;jg;gLk; Ritr;ruf;fhFk;. MAs;Ntjj;

jpYk; kuGuPjpahd kUj;JtKiwapYk; czTr;

rkpghl;ilAk; <uypd; njhopw;ghl;ilAk; Nkk;

gLj;jTk;> typiaf; Fiwf;fTk;. khjtplhiar;

rPu;gLj;jTk; ePz;lfhykhfg; gad;gLj;jg;gLfpwJ.

gpujhd nrhw;fs; (Key words) / vz;zf;fUf;fs;  :

 ,aw;if cw;gj;jpfs; - Natural products

 Kjd;ik mDNrgpfs; - Primary metabolites

 Jiz mDNrgpfs; - Secondary metabolites

jutpUj;jp cs;sPLfs; :

 ,aw;if cw;gj;jpfs; kw;Wk; mtw;wpd; gad;fs; mlq;fpAs;s ml;ltizfs;> E}y;fs;>

rQ;rpiffs;

  fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:
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gpd;tUk; epakq;fisf; fUj;jpw;nfhz;L fzpg;gPL> kjpg;gPl;il elj;Jf.

 ,aw;if cw;gj;jpfs; vd;gij tiuaWj;jy;.

 Kjd;ikahd kw;Wk; Jizahd mDNrg tpisnghUs;fshf ,aw;if cw;gj;jpfis

tifg;gLj;jYk; mtw;Wf;Fupa cjhuzq;fis Kd;itj;jYk;

 Kjd;ikahd> Jizahd mDNrgpfspd; gad;fis tptupj;jy;

 ,aw;if cw;gj;jpfspd; %yKjy;fisf; Fwpg;gpLjy;
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Nju;r;rp kl;lk; 5.2 : ,aw;ifahd %ynkhd;wpypUe;J Jiz mDNrgp tiffisg;

gpupj;njLf;Fk; gbKiwfis Ma;e;jwpthu;.

ghlNtisfs; : 22

fw;ww; NgWfs; :  ,aw;ifapd; tpaj;jF Mf;fkhf ,aw;if cw;gj;jpfis kjpg;ghu;.

 ,aw;if %yq;fspypUe;J xsjlj;ijg; gpupj;njLf;Fk; Kiwfis

tptupg;ghu;.

 gpupj;njLg;ig mjd; $Wfshf Ntwhf;Ftjw;fhf epwg;gjptpay;

Kiwiag; gad;gLj;Jthu;.

 R
f
 ngWkhdj;ij tptupg;ghu;.

 J}a;ikahd tpisnghUis Ntwhf;Fk; El;gKiwfis tptupg;ghu;.

 Gyikr;nrhj;Jr; rhd;wpjo; vd;gij tiuaWg;ghu;.

 Gyikr;nrhj;Jr; rhd;wpjo; ngWtjd; Kf;fpaj;Jtj;ij tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 %ypifj; jhtuq;fs; njhlu;ghff; fye;Jiuahb Neha;r; rpfpr;irfSf;fhf jhtug;

gFjpfisg; gad;gLj;Jtijtpl xsljj;ij Ntwhf;fpg; gad;gLj;Jtjd; Kf;fpaj;Jtk;

gw;wpf; fye;JiuahLf.

 ,aw;if KjypypUe;J mDNrgpfis Ntwhf;Fk; Kiwfshf fiug;ghd; %yk;

gpupj;njLj;jy;> mOj;Jjy;> fha;r;rp tbj;jy; vd;gtw;iwf; Fwpg;gpLf.

 fiug;ghd; %yk; Jiz mDNrgpg; gpupj;njLg;G njhlu;gpy;; gpd;tUk; tplaq;fspD}lhf

fye;Jiuahliy Nkw;nfhs;f.

 ,aw;if Kjy;fis (jhtu ,iyfs;> gl;ilfs;> G+f;fs; Nghd;wtw;iw) rpWJz;Lfshf

eWf;fpf; nfhs;sy;.

 ,aw;if Kjy;fspy; mlq;fpAs;s capupurhadr; Nru;itfs; gy;NtW fiug;ghd;fspy;

fiutdntd;gjhy; nghUj;jkhd fiug;ghidj; njupTnra;jy;.

 fiug;ghd;fis KidTf; fiug;ghd;fs;> kj;jpk KidTf; fiug;ghd;fs;> Kidtw;w

fiug;ghd;fs; vd tifg;gLj;j KbAk;.

 KidTr; Nru;itfs; KidTf; fiug;ghd;fspYk; Kidtw;w Nru;itfs; Kidtw;w

fiug;ghd;fspYk; fiuAk;. (Like dessolve like)

cjhuzk;: ,A+[pNdhy; MdJ ,UFNshNuh nkNjdpw; fiuaf;$baJ. ,A+[pNdhy;>

,UFNshnkNjd; Mfpa ,uz;Lk; kj;jpk Kidthf;fj;ijf; nfhz;lit.

  fiug;ghdpw; fiuj;Jf;nfhs;s rpyNtis kPs;gha;r;rYf;F (reflux) cl;gLj;j Ntz;Lk;.

jtpu rpyNtisfspy; nrhl;rpNyw;W (Soxhlet) cgfuzj;ijg;  gad;gLj;jp Ntwhf;f

Ntz;Lk;.

 ,k;Kiwiaf; ifahs;tjhy; fiug;ghidf; Fiwe;jstpy; gpuNahfpg;gjd; %yk;

nrwpe;j gpupj;njLg;igg; ngw;Wf;nfhs;syhk;. cau; ntg;gepiyapy; mjpf Neuk;

ntg;gNkw;Wtjhy; Fwpj;j Jiz mDNrgpahdJ cWjpj; jd;ik Fiwthdnjdpd;>

cilTf;F cs;shjy; xU gpujp$ykhf mikAk;.

 ,t;thwhfj; jahupj;j jha;f; fiurypy; gy;NtW  gjhu;j;jq;fs; fiue;j epiyapy;

fhzg;glyhk;. vdNt Fwpj;j  Jiz mDNrgpia kj;jpuk; Ntwhf;Ftnjdpd;

nghUj;jkhd xU fiug;ghDld; Nru;j;J Ntwhf;f Ntz;Lk;. vdNt Fwpj;j jha;f;

fiurypd; rpwpjsT tPjk; vLj;J> Fwpj;j  fiug;ghDld; ed;F fyf;Fjy; Ntz;Lk.;

 ,e;jf; fiury;  ePu;f; fiury; vdpd;> kw;Wk; Ntwhf;Ftjw;Fg; gad;gLj;Jk; fiug;ghd;

xU Nrjdf; fiug;ghd; vdpd;> kw;Wk;  ,e;j ,uz;L jputq;fSk; xd;Wlnkhd;w

fyg;gjpy;iynadpd; gpupGdiyg; gad;gLj;jpr; Nrjdf; fiug;ghid Ntwhf;fyhk;.

fiury;fspd; mlu;j;jp NtWghl;bd;gb> ,uz;L fiury;fSk; gpupGdypDs; NtwhFk;.

(mlu;j;jp Fiwthd jputk;> Gdypd; Nkw;gFjpapy; ,Uf;Fk; mlu;j;jp $ba jputk;

Gdypd; fPo;g;gFjpia milAk;.)
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 ,q;F fiug;ghidg; gFjpgFjpahfg; gpupj;njLg;Gld; Nru;j;J FYf;fp Ntwhf;Ff.

cjhuzk;: 45 ml fiug;ghd; gad;gLj;Jkplj;J mjid 15 ml tPjk; %d;W jlitfs;

gpuNahfpj;J Ntwhf;fpf;nfhs;f.

 fiug;ghidj; njupT nra;Ak; NghJ Fiwe;j nfhjpepiyiaAila xU fiug;ghidj;

njupTnra;a Ntz;baJ Kf;fpakhFk;. my;yhtpby; fiug;ghid Mtpahf;fp

ntspNaw;Wjy; fbdkhdjhf mikAk;.

 %d;W re;ju;g;gq;fspYk; gpupj;njLf;fg;gl;l vy;yhg; gpupj;njLg;Gf;;fisAk; Nrfupj;J>

fiug;ghid Mtpahf;fp ntspNaw;Wf. (,jw;fhf nte;ePu;j; njhl;biag; gad;gLj;j

KbAk;). ,jd; NghJ gz;gLj;jh tpisT (Crude product) ngwg;gLk;. gpupj;njLg;igj;
jahupg;gjw;fhfg; gad;gLj;Jk; fiug;ghdpy; nfhz;bUf;f Ntz;ba ,ay;Gfisf;

fye;JiuahLf.

 nkOifg; gad;gLj;jpg mOj;Jjy; %yk; Jiz mDNrgpfisg; gpupj;njLj;jy; gpd;tUk;

gbKiwfspd; fPo; epfo;j;jg;gLk; vd tpsf;Ff.

 Mtpgwg;Gepiyr; Nru;itfNs ,t;thW gpupj;njLf;fg;gLk;. ,it rhw;nwz;nza; vdg;

ngau; ngWk;.

 ,jw;fhfg; gad;gLj;Jk; nkOF kpfj; J}a;ikahdjhf ,Uj;jy; Ntz;Lk;.

 nkOF epwNkh kzNkh mw;wjhf ,Uj;jy; Ntz;Lk;.

 cwpQ;Rk; ,ay;g cau;thf ,Uj;jy; Ntz;Lk;.

 nkOF vjNdhy; cld; jhf;fk; GupjyhfhJ.

 ,q;F gugpd;nkOF G+rg;gl;l fz;zhb tOf;fpfs; ,uz;bw;fpilapy; jhtuj;ij /
G+f;fis itj;J mOj;jp> gugpd; nkOfpd; kPJ Jiz mDNrgp capupurhadg;

gjhu;j;jk; gpupj;njLf;fg;gLk;.

 xU Fwpj;j msT Neuj;jpd; gpd;du; Vw;fdNt ,l;l G+f;fis mg;Gwg;gLj;jp Gjpa

G+f;fs; gilahf ,l;L mOj;Jjy;. ,t;thwhfr; rpy jlitfs; nra;J nkOF

epuk;gyilar; nra;ag;gLk;.

gpd;du;  capupurhadr; Nru;itapdhy; epuk;yile;j nkOF vjNdhy; my;yJ

nghUj;jkhd fiug;ghdpy; fiuf;fg;gLk;. ,jd;NghJ capupurhadg; gjhu;j;jq;fSk;

nkOFk; fiug;ghdpDl; fiuAk;. ,f;fiuriyf; FsputpLtjhy;> nkOF tPo;gbthFk;.

vjNdhypy; fiue;Js;s Nru;it gbe;J Ntwhf;fg;gLk;. gpd;du; fiug;ghd; Mtpahf;fg;gl;L

gz;gLj;jh tpisT NtwhFk;.

 nfhjpePuhtpf; fha;r;rptbj;jy; %yk; gpupj;njLj;jy; njhlu;ghf gpd;tUk; tplaq;fs;

ntspf;nfhzug;gLk; tifapy; fye;Jiuahliy Nkw;nfhs;f.

 nfhjpePuhtpf; fha;r;rptbj;jy; %d;W tpjq;fspy; Nkw;nfhs;sg;gLk;.

1. ePUld; jhtug; gFjpfisf; fye;J ntg;gNkw;wy; - vspa fha;r;rp tbj;jy;.

2. jhtug; gFjpfSld; nfhjpePuhtpia NkhJiff;F cl;gLj;jy; - nfhjp

  ePuhtpf; fha;r;rptbg;G

3. gFjpglf; fha;r;rp tbj;jy;.

 Nkw;gb %d;W  fha;r;rptbj;jy; KiwfspdJk;  mD$yq;fs; gpujp$yq;fisf;

fye;JiuahLf. ,t;ntht;nthU KiwapdJk; gad;ghl;ilAk; typAWj;Jf.

 fha;r;rptbj;jy; %yk; gpupj;njLf;fg;gl;l tpisit Nrjdf; fiug;ghd;fisg;

gad;gLj;jpg; gpupj;njLj;J fiug;ghid Mtpahf;fp gz;gLj;jh tpisT Ntwhf;fg;gLk;.

 jhtug; gFjpfspypUe;J Ntwhf;fg;gl;l nkhj;j gpupj;njLg;gpypUe;J (gz;gLj;jh

tpisTfspypUe;J) J}a tpisTfis Ntwhf;fpj; J}a;ikahf;fy; njhlu;gpy; gpd;tUk;

tplaq;fs; ntspf;nfhzug;gLk; tifapy; fye;Jiuahliy Nkw;nfhs;f.
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 xU Ntwhf;fy; Kiwahf epwg;gjptpay; Kiw gad;gLj;jg;gLfpd;wJ.

 jhs; epwg;gjptpay; El;gk;

 nkd;gil epwg;gjptpay; El;gk;

 fk;g epwg;gjptpay; El;gk;

 epwg;gjptpay; El;gk; njhlu;ghf; gpd;tUk; tplaq;fisf; fye;JiuahLf.

 ngUk;ghYk; gz;gLj;jh tpisTfis $Wfshf NtWgLj;Jtjw;F ,k;Kiw

gad;gLj;jg;gLk;.

 gy;NtW tifahd epwg;gjptpay; El;gq;fs; fhzg;gLtJld; mt;ntht;nthd;wpYk;

mirAk; (,aq;Fk;) tyaKk; (mobile phase)> ,aq;fhj (epiyahd) tyaKk;

(stationary phase) fhzg;gLk;. ,aq;Fk; tyaj;jpy; fiue;Js;s gy;NtW Nru;itfs;

ntt;NtW Ntfq;fSld; epiyahd tyak;kPJ mirAk;. mjdbg;gilapy; Nru;itfs;

xd;wpypUe;njhd;W NthwhFk;.

 jhs; epwg;gjptpay; El;gk; njhlu;ghfg; gpd;tUk; tplaq;fis typAWj;Jk;; tifapy;
fye;Jiuahliyf; fl;bnaOg;Gf.

 ,jw;fhf tpNrlkhfj; jahupf;fg;gl;l epwg;gjptpapy; El;gj; jhnshd;W

mtrpakhFk;. (cjhuzk;: nthr;khd; No. 1)

 fiug;ghd; miwahf Kfit xd;iw my;yJ [hk; Nghj;jnyhd;iwg;

gad;gLj;jyhk;. ,jpy; 1.0 cm  msT cauj;jpw;Ff; fiug;ghidr; Nru;j;J

ngj;jpupf;fpz;z %bapdhy;; %b itf;f. ,jd;NghJ ghj;jpuk; fiug;ghd;

Mtpapdhy; epuk;gyilAk;.

 epwg;gjptpay; El;gj; jhspid 8 cm x 4 cm mstpy; jahu;gLj;jpf;;nfhs;f.

mjd; fPo; me;jj;jpypUe;J  1 .5 cm msT cauj;jpy; mbj;jsf;NfhL (Baseline)
xd;iwg; ngd;rpyhy; tiue;J nfhs;f. ,jd; gUkl;lhd glj;ij NtnwhU

A
4
 jhspy; tiue;J nfhs;f. (cU. 1)

 epwg;gjptpay; El;gf; jhspd; mbj;jsf; Nfhl;bd; kPJ khjpupapd; rpwpjsT

tPjk; kapu;j;Jisf; Fohapd; cjtpAld; xd;wpd; kPJ xd;whf itf;Ff.

fl;Lg;ghl;L khjpupnahd;iwAk; (Control sample) mt;thNw itf;Ff.

gpd;du;> jug;gl;Ls;s epwg;gjptpay; El;gf; jhis cU 2 ,w; fhl;bathW

fiug;ghDld; njhLifAWk; tz;zk; itf;fTk;. (,jd; NghJ fiug;ghd;

mbj;jsf;Nfhl;ilj; njhlhjpUf;f Ntz;Lk;)

fiug;ghd; Kd;dzp (solvent front) (jhspd; Nky; me;jj;jpypUe;J 1 cm msT

tiu) cau;e;jJk; jhis mfw;wp ngd;rpypdhy; fiug;ghd; Kd;dzpia

milahskpl;Lf; nfhs;f.

 khjpupapy; mlq;fpapUg;git epwKs;s $Wfshapd; jhs; epwg;gjptpay; Kbtile;j

gpd;du; ; mit epwKilajhf njspthfg; GyzhFk;. epwkw;w $Wfs;

mlq;fpAs;sdthapd;  mtw;iwj; njspthfTk; fhz;gjw;fhf fl;Gyr; Nrhjidg;

nghUs; (visualising reagent) my;yJ rptpwy; Nrhjidg; nghUs; (spraying agent)
,id epwg;gjptpajhspd; kPJ rptpwyhk;. mg;NghJ Ntwhfpa $Wfisj; njspthff;

fhzyhk;. mtw;iwg;  ngd;rpyhy; tiue;Jnfhs;f. ,y;iynadpd;  Nrhjidg;

nghUs; cyu;e;j gpd;du; mit kiwe;JtpLk;.

1.0cm

fiug;ghd; miw
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R
f
 ngWkhdj;ijf; fzpg;gjd; %yk; khjpupapy; cs;s $Wfis ,dq;fhzy;

khjpupapy; (sample) gpupe;j me;je;jf; $wpid ,dq;fhz;gjw;fhf> R
f   
ngWkhdk;

vDk; khwpypnahd;W fzpf;fg;gLk;. me;je;jf; $W nrd;w J}uj;ijf; fiug;ghd

Kd;dzp nrd;w J}uj;jpdhy; tFg;gjhy; R
f 
 ngWkhdk; fzpf;fg;gLk;. (cU:3) R

f

ngWkhdk; 1 ,Yk; FiwthdjhFk;. xt;nthU $Wf;fhfTk; mjidj; jdpj;jdpNa

fzpf;fyhk;. mg;ngWkhdj;ij fl;Lg;ghl;L (MSif) khjpupapdJ R
f
 ngWkhdj;Jld;

xg;gpLtjd; %yk; $Wfis ,dq;fhzyhk;. vdNt R
f 
 ngWkhdj;ijf; fzpg;gjw;fhf

vy;yhr; re;ju;g;gq;fspYk; fl;Lg;ghl;L khjpupiaAk; fyit khjpupiaAk; xNu

Ntisapy; Nrhjidf;F cl;gLj;Jjy; Ntz;Lk;.

       cU. 01                       cU.02                       cU. 03

g+u;j;jp nra;j jhs; epwg;gjpT cU: 3 ,ky; fhl;lg;gl;Ls;sJ. fzpf;fg;gl;l R
f

ngWkhdq;fisAk; mg;ngWkhdq;fSf;Fupa $WfisAk; ,dq;fhz;Nghk;.

khjpup \y’ ,y; 2 $Wfs; cs;sd. mtw;iw y
1
>  y

2 
 vdf; nfhs;Nthk;.

fR    (y
1
) c 

a


fR    (y
2
)  b

a
 ,J z MFk;.

khjpup x ,y; %d;W $Wfs; cs;sd. mk;%d;iwAk; x
1
> x

2
> x

3
 vdf; nfhs;Nthk

                                                             ,J Z MFk;.

    Z ,w;fhff; fpilj;j R
f
  ngWkhdk; y

2
 $Wf;fhfTk; x

3
 $Wf;fhfTk; fpilj;Js;sJ.

  vdNt mit xNu Nru;itahFk; vd ,dq;fz;L nfhs;syhk;.

  fiug;ghd; miwapDs; Nru;f;fg;gLk; fiug;ghDf;fika> $Wfs; NtWgLfpd;wikia

,q;F ftdj;jpw;nfhs;s Ntz;Lk;. vdNt Ntwhjy; ed;F epfo;tjw;nfdpd;> rpy

re;ju;g;gq;fspy; fiug;ghd; fyitfisg; gad;gLj;j NeupLk;.

b
fl;Lg;ghl;L (MSif)khjpupf;Fupa R

f
 (Z) = =

a fiug;ghd; Kd;dzp nrd;w J}uk;

khjpup nrd;w J}uk;

khjpup 1 khjpup 2  fl;Lg;ghl;L khjpup

mbj;jsf;

NfhL

^base line&

epwg;gjptpay;

El;gf;

jhs;/
fiug;ghd;

mlq;fpa

ghj;jpuk;

([hk;

Nghj;jy;)

fiug;ghd;

Kd;dzp

gazpf;Fk;

vy;iy

fiug;ghd;/
fiug;ghd;

fyit

fiug;ghd;

Kd;dzp

mbj;jsf;

NfhL
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 nkd;gil epwg;gjptpay; El;gk;

 ,q;F epiyahd tyakhf rpypf;fhNthL ,aq;F tyakhf vl;Nrd; (Hexane)

(Kidtw;w fiug;ghd;)> ,U FNshNuhnkNjd; (kj;jpk KidTf; fiug;ghd;)

my;yJ ePu; (KidTf; fiug;ghd;) gad;gLj;jyhk; vdf; Fwpg;gpLf.

 Vwj;jho 5 g rpypf;fh n[y;ypid rpwpJ ePu; Nru;j;J gir Nghd;W jahupj;Jf;

nfhs;f. ,jid 8cm x 3.5 cm fz;zhb tOf;fp kPJ nky;ypa gilahFk; tz;zk;

rPuhfg; gug;gp fdyLg;gpy; cyu;j;jpf; nfhs;tjd; %yk; nky;ypa gilnahd;iw

Mf;fpf;nfhs;syhk; vd tpsf;Ff.

 ngd;r pypdhy; mbj;jsf; Nfhl;il tiue;J Nkw ;gb epwg ;gjptpay;

El;gKiwapw;Nghd;W  khjpupfis rpypf;fh n[y; gilapy; itj;J fiug;ghd;

mlq;fpa ghj;jpuj;jpDs; (miwapDs;) ,l;L itf;f Ntz;Lk; vd tpsf;Ff.

 fiug;ghd; Kd;dzp tOf;fpapd; Nky; me;jj;jpypUe;J Rkhu; 1 cm tiu  tUk;NghJ

tOf;fpia mfw;wp ,urhadr; Nru;itfis ,dq;fhz KbAk; vd vLj;Jf;fhl;Lf.

  fk;g epwg;gjptpay; El;gk;

 mstpnahd;wpidg; gad;gLj;jp fk;gj;ij mikj;Jf;nfhs;syhk; ndf Fwpg;gpLf.

mstpapy; rpypf;fh n[y; my;yJ mYkpdh epug;gp Ntdhf;Fk; gilia mikj;Jf;

nfhs;syhk; vd tpsf;Ff.

 Ntwhf;ftpUf;Fk; ,urhadg; gjhu;j;jk; jpz;kkhapd; nghUj;jkhd fiug;ghdpypUe;J

,opTf; fdtsT vLf;fg;gl;L fiuf;fg;gl Ntz;Lk;. gpd;du;> ,jid Nky; me;jj;jpy;

Jspj;Jspahf NkNyAs;s kzw;gil kPJ gha;e;Njhlr;nra;J mjd;kPJ fiug;ghidr;

Nru;f;f Ntz;Lk;.

 khjpup epiyj;j tyaj;jpDs; gazpf;Fk;NghJ  $Wfshf> NtwhFk;.

 $Wfshf Ntwhd khjpupfis mstpapd; fPo; me;jj;jpy; mstpapd; jpUFgpbiaj;

kzw;gil

rpypf;fh n[y; my;yJ mYkpdhg; gil

(epiyahd tyak;) + fiug;ghd; (,aq;F

tyak;)

kzw;gil

khjpup

gUj;jpg; gQ;R

$Wfshf Ntwhfpa khjpup>
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jpwe;J ntspNaWk; fiug;ghid 5 cm3 fdtsT tiu msT Nfhblg;gl;l

Foha;fspw; Nrfupj;Jf; nfhs;f. ,q;F Ntwhf;fg;gLk; fyitapYs;s Nru;itfspd;

KidTj ;jd ;ikf ;F Vw ;gTk ; > ,aq ;F tyaj ;j py ; gad ;gLj ;jg ;gl ;l

fiug;ghDf;Nfw;gTk;> gz;gLj;jg;gl;l> gz;gLj;jh tpistpYs;s $Wfs; NtwhFk;.

Nrfupj;j Foha;fis nky;ypa gil epwg;gjptpay; El;gKiw%yk; Nrhjpg;gjhy;

mtw;wpy; mlq;fpAs;s $Wfis ,dq;fhzyhk;.

gpupj;njLg;gpd; $Wfs; xt;nthd;iwAk; Ntwhf;fpajd; gpd;du; mtw;iw NkYk;

Rj;jpfupg;gJ mtrpakhFk;. Rj;jpfupg;G Kiwfs; rpy cs;sd.

 1. kPs; gspq;fhf;fy; (Re crystallization)

 2. gjq;fkhf;fy; (Sublimation)

 3. fha;r;rptbj;jy; (Distillation)

  kPs; gspq;fhf;fy; njhlu;ghfg; gpd;tUk; tplaq;fisf; fye;JiuahLf

 gz;gLj;jpa tpisitg; nghUj;jkhd xU fiug;ghdpy; fiuj;J kPsg;gspq;fhf;Fjy;.

(ntg;gNkw;Wk;NghJ gz;gLj;jpa fiuaf;$ba kw;Wk; Fspur; nra;Ak; NghJ kPs;

Nru;it gspq;fhf khwf;$ba xU fiug;ghidNa njupTnra;J nfhs;sy; Ntz;Lk;.)

 fiug;ghdpd; ,opTf; fdtstpy; gz;gLj;jp tpisitf; fiuj;J> nrwpthdNjhU

fiuriyj; njupT nra;J nfhs;tJ Kf;fpakhdJ.

 ,t;thwhfj; jahupj;j #lhd fiurypy; mlq;fpAs;s khRf;fs; fhuzkhf>

epwKilajhff;f fhzg;gLfpd;wnjdpd;> capu;g;ghd fhgd; (charcoal) rpwpjsT

Nru;j;J Vwj;jho 5 epkplq;fs; nfhjpf;f tpLf.

 miy kbg;Gs;s tbjhspdhy; (Fluted filter paper) #lhf ,Uf;Fk; epiyapNyNa

Gtp <u;g;gpd; fPo; tbj;njLf;Ff. tbjputj;ij ,ay;ghf nkJthff; FsputpLf.

gspq;Ffisj; Jupjkhf Mf;fpf; nfhs;tjw;fhf gdpf;fl;bg; ghj;jpunkhd;wpDs;

itf;fyhk;. mg;NghJ mstpw; ngupa gspq;Ffs; cUthfpd;wikahy;> khRf;fs;

gspq;fpDs; mlq;fpapUf;f ,lKz;L. (ntt;NtW Nru;itfspd; gspq;Ffs;

Njhd;Wtjw;Fr; nrythFk; fhyk; 5 – 10 epkplq;fs; tiu NtWglyhk;.)

Gf;du; Gdiyf; nfhz;L gspq;Ffis tbj;njLf;Ff. mg;gspq;Ffs; Gdypy;

rpf;Fk; NtisapNyNa Fspuhd xU fiug;ghidg; gad;gLj;jp fOTf. gpd;du;>

Gf;du; Gdiy NkYk; 5 epkpl Neuk; cwpQ;R gk;gpnahd;Wld; ,izj;J

cyu;j;jpf; nfhs;f.

gjq;fkhf;fy; %yk; Rj;jpfupj;jy;

  ,k;Kiwapy; Rj;jpfupg;gjw;njdpd;> jpz;kg;nghUshdJ jputkhf khwhJ Mtp epiyia

miljy; Ntz;Lk;. ,j;jjpl;lKiwahdJ ngUk;ghYk; jho; mKf;fepiyikfspNyNa

nra;ag;gl;lNghjpYk; Ma;T$lj;jpYk; ,jidj; jahupf;f KbAk;. gz;gLj;jpa

nghUisg; Glf;Fifnahd;wpDs; ,l;L> (cau; ntg;gepiy tiu #lhf;Ftjw;fhf

Glf;Fif gad;gLj;Jf.) Fg;Gwf; ftpo;e;j fz;zhbg; Gdypdhy; %lg;gLk;. ,e;j

mikg;G kzy; njhl;bnahd;wpy; itj;J ntg;gNkw;wg;gLk;.
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  ntg;gNkw;Wk; NghJ jpz;kg; nghUs; gjq;fkhfp fz;zhbg; GdypDs; Fspuhd

Nkw;gug;G kPJ jpz;kkhfg; gbAk; khRf;fs; Glf;Fifapy; vQ;rpapUf;Fk;.

  jputf; fyitfisg; gpupj;njLg;gjw;fhff; fha;r;rp tbj;jy; Kiwiaf; ifahsyhk;.

nraw;ifKiw xsljj; njhFg;gpd; mtrpaj;ij tpsf;Fjy;.

 Kd;du; ngw;w mwptpd; mbg;gilapy;> jhtuq;fshy; cw;gj;jp nra;ag;gLk;

JizaDNrg tpisTfs; kUj;Jtf;Fzk; kpf;fit vd Qhgf%l;Lf.

 vdpDk;> rpy jhtuq;fspypUe;J gpupj;njLf;fg;gl;l capupurhadr; Nru;itfspy;

(biologically active compounds) kUj;Jtf; Fztpay;gpw;F Nkyjpfkhf gf;f

tpisTfis Vw;gLj;Jk; ,ay;G fhzg;gLtjhy; mtw;wpd; kUj;Jtg; ngWkjp

FiwthdJ vd;gJ> Ma;Tfs; %yk; fz;lwpag;gl;Ls;sikia cjhuzq;fs;

%yk; vLj;Jf;fhl;Lf.

 gpd;tUk; tplaq;fisf; fUj;jpw; nfhz;L xsljj; njhFg;gpd; mtrpaj;ij

vLj;Jf;fhl;Lf.

 kUe;Jg; nghUspd; kUj;Jtg; ngWkhdk; (Fzk;) FiwthAs;s NghJ mjpfsT

kUe;ijg; gad;gLj;j NeupLtjhy;> ,jdhy; Vw;gLk; gf;f tpisTfSk; mjpfupf;Fk;.

vdNt> kUe;jpd; fl;likg;gpd; ,urhadtpaw; jd;ikapy; khw;wq;fis Vw;gLj;jp>

Nkk;gLj;jg;gl;l kUj;Jtf; Fzj;ijf; nfhz;lJk;> gf;ftpisTfs;

FiwthfTs;skhd kUe;Jfs; jahupg;gjw;fhd gupNrhjidfs; ghupa mstpy;

Nkw;nfhs;sg;gl;ltz;zKs;sd.

 rpy re;ju;g;gq;fspy; jhtug; gpupj;njLg;GfspypUe;J J}a xsljj;ij Ntwhf;FtJ

kpff; fbdkhf miktJld;> mjw;fhfr; nrythFk; Neuk;> gztpuak; vd;gd

mjpfkhFk;. ,t;thwhd re;ju;g;gq;fspy; kUe;Jfisr; nraw;ifahfj; njhFg;gJ

ngupJk; ,yFthdjhFk;.

 NkYk;> ,aw;if Kjy;fs; kl;Lg;gLj;jg;gl;litahjyhYk;> jw;fhyj;

NjitfSf;Nfw;g nUkstpyhd xsljq;fs; Njitg;gLtjhYk; mtw;iwr;

nraw;ifahfj; njhFf;f Neupl;Ls;sJ.

 nraw;ifahf kUe;Jfisj; njhFf;Fk;NghJ capupay; uPjpapy; capu;g;ghd

,urhadr; Nru;itapd; (Biologically active agent)> mbg;gilr; nraw;ghL> ,aw;if

cw;gj;jpiag; (Natural product)  Nghd;Nw ek;gfkhff; fhzg;gLjy; Ntz;Lk;

vdTk;> mjd; kUj;Jtf; Fzk; (Efficacy)> Mw;wy; (potent) vd;gd

cau;thapUf;fNtz;Lk; vdTk; gf;f tpisTfs; Fiwthf my;yJ ,y;yhJ

,Uf;f Ntz;Lk; vdTk; Fwpg;gpLf. NkYk;> xsljj; njhFg;G ,yFthdjhfTk;

mD$ykhdjhfTk; ,Uf;f Ntz;Lk; vdTk; Fwpg;gpLf.

Gyikr; nrhj;J cupj;Jr; rhd;wpjo; ngwy; (Patent)

 Gyikr; nrhj;J cupj;Jr; rhd;wpjo; vd;gJ ahJ vd tpdtp ghlj;ij mZFq;fs;

 cupj;Jr; rhd;wpjo; vd;gJ Gj;jhf;Fdu; (Inventor) xUtUf;F jkJ Gj;jhf;fj;Jf;fhd

jdpcupikia toq;Fk; tifapy;> murpdhy; toq;fg;gLk; xU rhd;wpjo; MFk;

vd;gij tpsf;Ff.

 Gj;jhf;fk; vd;gJ njhopDl;gj;Jiwapy; xU Fwpj;j gpur;rpidiaj; jPu;g;gjw;F

cjtj;jf;fjhf> Gj;jhf;Fdupdhy; ntspaplg;gl;l eilKiwr;rhj;jpakhd xU

rpe;jid ntspg;ghlhFk;.
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 cupj;Jr; rhd;wpjo; ngWtjd; Kf;fpaj;Jtj;ij typAWj;Jtjw;fhf gpd;tUk;

tplaq;fisf; fye;JiuahLf.

 Gj;jhf;Feupd; gilg;ghf;fj;jpwid mq;fPfupj;jy;

 mg;Gj;jhf;fj;jpd; %yk; gpujpgyd; ngWk; cupikia cWjpg;gLj;jy;

 Nkd;NkYk; Gj;jhf;fk; Gupa Mu;t%l;Ljy;.

 Gjpa njhopDl;gj; jfty;fis Muha;r;rpahsUf;Fk;> KjyPl;lhsUf;Fk;> tzpfr;

r%fj;Jf;Fk; ntspg;gLj;Jjy;

 gpd;tUk; Njitfs; epiwNtw;wg;gLk; gl;rj;jpy; khj;jpuNk Gj;jhf;fj;Jf;fhd

cupj;Jupikr; rhd;wpjiog; ngwyhk;.

1. Gjpajhf ,Uj;jy; (mwpT Gjpajhf ,Uj;jy;)

2. ifj;njhopy; uPjpapy; gad;gLj;jj;jf;fjhf ,Uj;jy;

3. Gjpa gilg;ghf;fg; gbKiwnahd;W ,Uj;jy;

gpujhd nrhw;fs; (Key words) / vz;zf;fUf;fs;  :

 gpupj;njLg;G - Extraction

 kPsg;gspq;fhf;fy; - Recrystallization

 epwg;gjptpay; - Chromatography

jutpUj;jp cs;sPLfs; :

 epwg;gjptpay; jhs;

 rpypf;fh nry; (Silica gel)

 Nrjdf; fiug;ghd;fs;

 kUj;Jg; gpupj;njLg;G Kiwfs; kw;Wk; cgfuzq;fis cs;slf;fpa glq;fs;> tPbNah

fhl;rpfs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

 kUe;J tiffs; gpupj;njLf;fg;gLk; ntt;NtW Kiwfisf; fye;JiuahLjy;

 fiug;ghd;fspd; KidTj;jd;ikahdJ> gpupj;njLg;G> epwg;gjptpay; Mfpatw;wpy;

Kf;fpaj;Jtk; ngWk; tpjj;ij tpsf;Fjy;

 kPsg;gspq;fhf;fy; gbKiwfisf; Fwpg;gpLjy;

 ntt;NtW epwg;gjptpay; Kiwfisf; fye;JiuahLjy;

 kUe;Jfisr; nraw;ifahfj; njhFg;gjd; mtrpaj;ij tpsf;Fjy;
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Nju;r;rp 6.0 : njf;fhl;bd; Ms;$w;Wj;jsj;jpd; cjtpAld; xUgf;fr; rhu;G

,Ugbr; rhu;G Mfpatw;iw EZfpaha;thu;.

Nju;r;rp kl;lk; 6.1 : njf;fhl;bd; Ms;$w;Wj; jsj;jpd; cjtpAld; ,uz;L Gs;spfSf;F

,ilapyhd J}uj;ijj; Jzpthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  jug;gl;l (x
1
, y

1
), (x

2
, y

2
) Ms;$Wfs; %yk; fhl;lg;gLk; Gs;spfs;

,uz;ilj; njhLf;Fk; Neu;Nfhl;Lj;Jz;lj;jpd; ePsj;ijj; (l)

Jzptjw;fhf 2 2 2
1 2 1 2( ) ( )l x x y y     #j;jpuj;ijg; gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 njf;fhl;bd; Ms;$w;Wj; jsj;jpy; x-mr;R> y-mr;R> x Ms;$W> y Ms;$W> tupirg;gl;l

Nrhb> p(x,y) MFk;. Gs;spiaf; Fwpj;jy; Mfpa gjq;fisAk; tplaq;fisAk;

Qhgfg;gLj;Jf.

 ,uz;L Gs;spfSf;F ,ilapyhd fpl;ba J}uj;ijg; ngWk; tpjj;ij Qhgfg;gLj;Jf.

 igjfurpd; njhlu;ig Qhgfg;gLj;Jf.

 Vw;fdNt jahupj;Jf;nfhs;sg;gl;l nrt;tftbt> njf;fhl;bd; Ms;$w;Wj;jsnkd;wpd;

kPJ vNjr;irahd ,uz;L Gs;spfisj; njupT nra;J nfhs;f. mg;Gs;spfis A,B

vdg; ngaupLf. gpd;du; tUk; RUf;fq;fis vspjhfr; nra;aj;jf;fthwhf Gs;spfisj;

njupTnra;J nfhs;tJ Fwpj;J ftdQ; nrYj;Jf.

 igjfurpd; njhlu;igg; gad;gLj;jp> A> B Mfpatw;wpw;F ,ilapyhd J}uj;ij mjhtJ

AB ePsj;;ijf; fhZk; tpjk; Fwpj;J khztUld; fye;JiuahLf.

 ,t;thwhf A,B Gs;spfs; njf;fhl;bd; Ms;$w;Wj; jsj;jpd; kPJ mikaj;jf;f ntt;NtW

re;ju;g;gq;fis vLj;Jf;fhl;b>  AB apd; ePsj;ijg; ngWk;NghJ gpd;gw;wj;jf;f Kiwia

typAWj;jp AB ePsj;ijf; fhz;f.

  1 1 1,p x y ck;  2 2 2,p x y  ck; Mapd;>

   
2 2

1 2 1 2 1 2p p x x y y    vdf; fhl;Lf.

,q;F    
2 2

1 2 2 1 2 1p p x x y y    vdTk; nfhs;syhk; vd;gijAk; vLj;Jf;fhl;Lf.

 njf;fhl;bd; Ms;$w;Wj;jsj;jpy; Gs;spfisf; Fwpf;fhJ> jug;gl;l ,uz;L Gs;spfspd;

Ms;$Wfs; %yk; mg;Gs;spfspuz;Lf;Fk; ,ilNaahd FWfpa J}uj;ijf; fhz;gjw;F

khztu;f;Fr; re;ju;g;gkspf;Ff.

gpujhd nrhw;fs; (Key words) / vz;zf;fUf;fs; :

 njf;fhl;bd; Ms;$w;Wj;jsk; - Cartesian co ordinate plane

 x - mr;R / y - mr;R - x-axis, y-axis

 x Ms;$W - x Co ordinate

 y Ms;$W - y Co ordinate

 xU Gs;spapd; Ms;$Wfs; - Co ordinates of a point

 ,uz;L Gs;spfSf;fpilapyhd J}uk; - Distance between two points

 Nfhl;Lj;Jz;lj;jpd; ePsk; - Length of a line segment
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jutpUj;jp cs;sPLfs; :

 Ms;$w;W mr;Rf;fs; Fwpf;fg;gl;l> cUg;ngUf;fpa tiuGj;jhs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

gpd;tUk; tplaq;fs; njhlu;ghff; ftdQ; nrYj;Jf.

 jug;gl;l vz; Ms;$Wfisf; nfhz;l ,uz;L Gs;spfSf;F ,ilapyhd fpl;ba

J}uj;ijf; fzpj;jy;

 Ms;$w;Wj;jsnkhd;wpy; cs;s ,uz;L Gs;spfSf;F ,ilapyhd fpl;ba  J}uj;Jf;fhd

#j;jpuj;ijg; ngWjy;

 Ms;$w;Wj; jsnkhd;wpy; cs;s ,uz;L Gs;spfSf;F ,ilapyhd fpl;ba J}uj;Jf;Fupa

#j;jpuj;jpd; gaid kjpj;jy;

 Ms;$w;Wj;jsnkhd;wpy; jug;gl;Ls;s ,uz;L Gs;spfSf;F ,ilapyhd FWfpa

J}uj;ijj; JzpAk; tpjj;ij tpsf;Fjy;

 ,uz;L Gs;spfis ,izf;Fk; Neu;Nfhl;Lj;Jz;lnkhd;wpd; ePsk; njhlu;ghd gpurpdq;fs;

jPu;j;jy;.
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.Nju;r;rp kl;lk; 6.2 : ,uz;L Gs;spfis ,izg;gjhy; fpilf;Fk; Neu ;Nfhl;Lj ;

Jz;lj;jpd; eLg; Gs;spapd; Ms;$Wfisj; Jzpthu ;.

ghlNtisfs; : 05

fw;ww; NgWfs; :  jug;gl;l  1 1,x y "  2 2,x y  Ms;$Wfshy; fhl;lg;gLk; ,uz;L

Gs;spfis ,izf;Fk;; Neu;Nfhl;Lj; Jz;lj;jpd; eLg;Gs;spapd;

Ms;$Wfisj; Jzptjw;fhf 1 2 1 2,
2 2

x x y y  
 
 

  #j;jpuj;ijg;

gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 eLg;Gs;spj;Njw;wj;ijAk;> mjd; khWepiyiaAk; xU Nrhb rkhe;juf; NfhLfs; FWf;Ff;

Nfhnlhd;wpdhy; ,ilntl;lg;gLk;NghJ Njhd;Wk; Nfhzq;fs; njhlu;ghd Njw;wj;ijAk;

Qhgfg;gLj;Jf.

 “cU -1 ,y; fhl;lg;gl;lthW OA=3 cm ck; OB=9 cm ck;

AB ,dJ eLg;Gs;sp G ck; Mapd;> OG apdJ ePsj;ijf;

fhz;f.” Nghd;wnjhU gpurpdj;ij toq;fp> mjd; tpiliag;

ngWkhW khztiu topg;gLj;Jf.

 ,q;F tyJ Gwj;Nj jug;gl;Ls;s cU -2 I tFg;gpy;

Kd;itj;J mjpy; fhl;bAs;sthW AF=FB ck;

^ ^ ^
090A E G F G D B D G    ck; Mapd; eLg;Gs;spj;

Njw;wj;ijg; gad;gLj;jp> AH=HC vdf; fhl;Ltjw;fhff;
fye;Jiuahliy elhj;Jf

,q;F EG=GD  MFk; vdTk; fhl;Lf.

NkYk; TE=15cm ck; TD=10 cm ck; Mapd; TG apd;

ePsj;ijf; fhZkhW khztiu topg;gLj;Jf

 fPNo cU -3 ,y; jug;gl;Ls;sJ Nghd;w Xu; cUit tFg;gpy; fhl;rpg;gLj;Jf

 AB apd; eLg; Gs;sp M ,dJ Ms;$Wfisg; ngWk; tpjj;ijf; fye;JiuahLf.

 M ,dJ Ms;$Wfisg; ngwj;jf;f vspikahd Kiwfs; njhlu;ghf khztuJ

ftdj;ijj; jpUg;Gf.

 gpd;tUk; cUit Kd;itf;Ff. ,q;F AC = a  ck; AB = b Ak; MFk;. D vd;gJ

CBapd; eLg;Gs;sp MFk;.

2

a b
AD


  vdf; fhl;Ltjw;fhfg;> gpd;tUk; tpdhf;fis xOq;FKiwg;gb khztu;f;F

toq;FtJ nghUj;jkhdJ.

O

A

G

B

9 cm
3 cm

cU -1

+6 A(3, 6)

M

B(5, 2)+2

+3 +5

y

x

cU - 2

A E

F
H

B C

G

D

TcU - 2
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A

C

D

B

b
a cU -4

CB ,dJ ePsk; ahJ?

CD ,dJ ePsk; ahJ?

AD ,dJ ePsk; ahJ?

 ghltpUj;jpapd;NghJ cU -3 rhu;ghf Kd;itj;j gpurpdj;ij kPz;Lk; Kd;itf;Ff.

mq;F Fwpg;gplg;gl;Ls;s M ,dJ Ms;$Wfisf; fhz;gjw;fhf NkNy ngw;w nghopg;igg;

gad;gLj;JkhW khztiu topg;gLj;Jf

 P
1
(x

1
,y

1
) ck; P

2
(x

2
,y

2
) ck; Mapd;> p

1
p

2
,dJ eLg;Gs;sp M Mapd;> M ,dJ Ms;$Wfs;>

1 2 1 2,
2 2

x x y y  
 
 

 vdf; fhl;Lf.

 fPNo cjhuzq;fshfj; jug;gl;Ls;sit Nghd;w gpurpdq;fisj; jPu;g;gjw;F khztUf;Fr;

re;ju;g;gkspf;Ff.

cjhuzk; 1- A (1>-2)> B (-1>-4) Mapd;  AB ,dJ eLg;Gs;spapd; Ms;$Wfisf; fhz;f.

cjhuzk; 2- AB ,dJ eLg;Gs;sp C MFk;. A apdJ Ms;$Wfs; (3>2) ck; C apd;

Ms;$Wfs;  (4>1) ck; Mapd;>  B ,dJ Ms;$Wfisf; fhz;f.

cjhuzk; 3- A (3>5) ck; B (5,11) ck; Mapd; AC:CD=1:3 MFkhW AB  kPJ cs;s  C

Gs;spapd; Ms;$Wfisf; fhz;f.

cjhuzk; 4- A (5>1) ck; B (7,3) ck; MFk;. O %yg;Gs;spahFk;. AB ,dJ eLg;Gs;sp

D Mapd;> OD ,dJ eLg;Gs;spapdJ Ms;$Wfisf; fhz;f.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words) :

 eLg;Gs;sp - Middle point

 nghopg;G - Summary

fzpg;gPl;L> kjpg;gPl;L epajpfs;::

gpd;tUk; tplaq;fs; njhlu;ghff; ftdQ; nrYj;Jf

 jug;gl;l ,uz;L Gs;spfis ,izf;Fk; Nfhl;Lj;Jz;lj;jpd; eLg;Gs;spapdJ

Ms;$Wfisf; fzpj;jy;

 jug;gl;l ,uz;L Gs;spfis ,izf;Fk; Nfhl;Lj;Jz;lj;jpd; eLg;Gs;spapdJ

Ms;$Wfisg; ngWk; tpjj;ij tpsf;Fjy;

 nghopg;Gfisg; gad;gLj;jp> Nfhnlhd;wpd; eLg;Gs;spapd; Ms;$Wfisf; fhzy;

 jug;gl;l ,uz;L Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;lj;jpd; eLg;Gs;spapdJ Ms;$Wfs;;

njhlu;ghd gpurpdq;fisj; jPu;j;jy;
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Nju;r;rp kl;lk; 6.3 : Neu;Nfhnlhd;wpd; rkd;ghl;il tptupg;ghu;.

ghlNtisfs; : 0 7

fw;ww; NgWfs;:  gbj;jpwd; (m), ntl;Lj;Jz;L (c) jug;gl;Ls;s NghJ Neu;Nfhl;bd;

rkd;ghl;il y = mx + c vDk; tbtpy; $Wthu;.

 Neu;Nfhl;bd; rkd;ghL y = mx + c vd;W jug;gl;Ls;s NghJ m I
gbj;jpwd; vdTk; c I ntl;Lj;Jz;L vdTk; tptupg;ghu;.

 Neu;Nfhnlhd;wpd; gbj;jpwd; kw;Wk; me;Neu;NfhL x mr;rpy;

Neu;j;jpirAld; mikf;Fk; Nfhzj;jpd; elj;ijia tptupg;ghu;.

 ntl;Lj;Jz;L khwhJ cs;sNghJ gbj;jpwd; NtWghl;bd;gb

mf;Nfhl;bd; jd;ikia tptupg;ghu;.

 rkhe;juf; NfhLfspd; gbj;jpwd;fs; rkkhdit vd tptupg;ghu;.

 m
1
m

1
 = - 1 #j;jpuj;ijg; gad;gLj;jp jug;gl;l Neu;Nfhl;Lf;Fr;

nrq;Fj;jhd NfhLfspd; gbj;jpwidj; Jzpthu;.

 jug;gl;l Neu;NfhLfspuz;bd; ntl;Lg; Gs;spapd; Ms;$w;iwj;

Jzpthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 ‘gbj;jpwd;’ vDk; fUj;ijj; jUk; NtW nrhw;fis mjhtJ rha;T> rupT> kiy>

gs;sk; Nghd;w nrhw;fisg; gad;gLj;jp fye;JiuahLf. (FWf;fhf Kd;Ndhf;fpr;

nry;Yk; NghJ Vw;wk; my;yJ ,wf;fk; vDk; fUj;ijg; gbj;jpwDf;fhfg; gad;gLj;jyhk;)

 njf;fhl;bd; Ms;$w;Wj; jsnkhd;wpy; tiuag;gl;Ls;s Neu;Nfhnlhd;wpd; cUit

Kd;itj;J> mjd; gbj;jpwd;> ntl;Lj;Jz;L Mfpad Fwpj;Jf; fye;JiuahLf.

 ,q;F gbj;jpwd; vd;gJ  x  ,y;; Vw;gLk; khw;wj;jpw;fika  y  ,y; Vw;gLk;

NtWghl;Lf;F ,ilapyhd xU tpfpjkhfTk; jug;gl;l Neu;Nfhl;bd; gbj;jpwd; khwhg;

ngWkhdj;ijg; ngWk; vdTk; vLj;Jf; fhl;Lf.

 ntl;Lj;Jz;Lf;fhf Neubahf jpl;ltl;lkhd ngWkhdk; toq;fg;gLfpd;wikiaAk;>

mJ x=0 ,y; y ngWk; ngWkhdkhFk; vd;gijAk; vLj;Jf;fhl;Lf.

 nghUj;jkhdthW njf;fhl;bd; Ms;$w;Wj; jsnkhd;wpy; tiuag;gl;l Neu;Nfhnlhd;wpd;

cUnthd;wpid Kd;itj;J mjd; gbj;jpwd; m ck; ntl;Lj;Jz;L c ck; Mapd;

mf;Nfhl;bd; kPJ mike;Js;s ahNjDk; P(x,y) Gs;spapd; x ,w;Fk; y  ,w;Fk; ,ilapyhd

njhlu;ghdJ y=mx+c ,dhy; jug;gLk; vdf; fhl;Lf. mj;njhlu;ig tpsf;Ftjw;fhf

cjhuzq;fis Kd;itf;Ff.

 xNu njf;fhl;bd; Ms;$w;Wj;jsj;jpy; tiuag;gl;Ls;s Neu;Nfhl;Lj; njhilnahd;wpid

fhl;Lk; cUnthd;wpid Kd;itj;J> mtw;wpd; gbj;jpwidAk;> ntl;Lj;Jz;LfisAk;

xg;gpl;Lf; fye;JiuahLf. (cjhuzj;Jf ;fhf mt;thwhdNjhu ; cU f PNo

jug;gl;Ls;sJ.)

,f;fye;Jiuahlypd; NghJ gpd;tUk; tplaq;fspd;ghy; khztuJ ftdj;ijj; jpUg;Gf..

(i) m>0, m=0, m<0 re;ju;g;gq;fs;

cU: 1

(ii) m ,dJ ngWkhdk; mjpfupf;Fk;NghJ Neu;NfhL ngWk; jd;ikiaf; fhl;Lk;

re;ju;g;gq;fs;

(iii) c>0, c=0, c<0 re;ju;g;gq;fs;

y=m
2
 x+c

(m
2
<0)

y=m
1
 x+c

(m
1
>0)

y=c
(m=0)c

y

x
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y=
m x+

c 1

y

x

(c
1
>0) c

1

y=
m x

(c
2
=0) c

2
y=

m x+
c 3

(c
3
<0) c

3

y=m
2
 x+c

c

y

x

y=m
1
 x+c













m
2
>m

1

cU: 2

(iv) cw;gj;jpg; Gs;spf;F Clhfr; nry;Yk; Nfhl;bd; rkd;ghL

(v) gpujhd mrRfSf;Fr; rkhe;jukhfr; nry;Yk; Neu;NfhLfspd; rkd;ghL

 Neu;Nfhnlhd;wpd; gbj;jpwd;fisAk; me;Neu;NfhL xmr;rpd; Neu;j; jpirAld; vjpuikf;Fk;

Nfhzj;ijAk; gpd;tUk; glj;jpd; JizAld; tpsf;Ff. (Neu;NfhlhdJ x mr;rpd;

Neu;j;jpirAld; mikf;Fk; Nfhzk; $u;q;NfhzkhFk; re;ju;g;gq;fis khj;jpuk; fUJtJ

NghJkhdJ)

 jpupNfhz fzpj tpfpjkhfpa> jhQ;rd; njhlu;ghf epidT+l;Lf. gpd;tUk; njhlu;ig

cjhuzq;fhl;b cWjpg;gLj;Jf.

 rkhe;ju Neu;NfhLfspd; gbj;jpwd;> ntl;Lj;Jz;L vd;gd gw;wpf; fye;JiuahLf. ,q;F

rkhe;ju Neu;NfhLfspd; ntl;Lj;Jz;L NtWgl;l NghjpYk; gbj;jpwd; rkkhFk; vd;gij

vLj;Jf;fhl;Lf.

,jw;fhfg; gpd;tUk; cUtpy; jug;gl;Ls;sJ Nghd;w xU

khjpupiag; gad;gLj;jyhk;.






(xj;j Nfhzq;fs;)

mjhtJ m
1
=m

2

 xd;iwnahd;W nrq;Fj;jhf ,ilntl;Lk; Neu;NfhLfspuz;bd; gbj;jpwd;fs; m
1

ck; m
2
 ck; Mapd;>  m

1
m

2
=-1

 
MFk; vdf; Fwpg;gpLf.

 Nghd;w  cjhuzq;fs; %yk;

cWjpg;gLj;Jf.

 y = m
1
x + c

1  
 kw;Wk;

  
 y = m

2
x + c

2 
   %yk; fhl;lg;gLk; ,uz;L Neu;NfhLfspd; ,ilntl;Lk;

Gs;spapd; Ms;$Wfisf; fhzj;jf;f xUtop Fwpj;J khztuplk; tpdTf.

 ,g;Gs;spahdJ ,uz;L NfhLfSf;Fk; nghJthdjhifahy; mjd; Ms;$Wfs;

y(y ,dJ NtWghL)
m  =

x (x ,dJ NtWghL)

y

x
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mf;NfhLfs; ,uz;bdJk; rkd;ghLfisj; jpUg;gjpg;gLj;j Ntz;Lk; vd;gij vLj;Jf;

fhl;Lf.

 Neu;NfhLfspuz;bd; rkd;ghLfisj; jPu;g;gjd; %yk; mtw;wpd; ,ilntl;Lk; Gs;spapd;

Ms;$Wfisf; fhzyhk; vd;gij ntspf;nfhzu;f.

 Neu;NfhLfspuz;bd; ,ilntl;Lk; Gs;spfisf; fhz;gjw;fhd rpy gpurpdq;fis

khztUld; fye;JiuahLf (cjhuznkhd;W fPNo jug;gl;Ls;sJ.)

L
1
 : 2x + y - 2 = 0   ck;  L

2
 :  3x + 2y - 5 = 0ck; Mfpa  L

1 
kw;Wk; L

2
 Mfpatw;wpd;

,ilntl;Lg; Gs;spapd; Ms;$Wfisf; fhz;f.

2x + y - 2 = 0

      2x + y = 2  

3x + 2y - 5 = 0

      3x + 2y = 5   

2 x 
4x + 2y = 4   

- x  =  -1

x = -1 ,id    ,y; gpujpaPL nra;tjhy;

2(-1) + y = 2

     -2 + y = 2

y = 4

L
1
ck; L

2
ck; ,ilntl;Lk; Gs;spapdJ Ms;$Wfs; ^-1 " 4& MFk;.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words) :

 Neu;NfhL - Straight line

 Neu;Nfhnlhd;wpd; rkd;ghL - Equation of a straight line

 gbj;jpwd; - Gradient

 ntl;Lj;Jz;L - Intercept

 ,ilntl;L - Intersection

 nrq;Fj;J - Perpendicular

 rkhe;juk; - Parallel

jutpUj;j cs;sPLfs;

Ms;$w;W mr;Rf; Fwpf;fg;gl;l ngupa tiuGj; jhs;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

gpd;tUk; tplaq;fs; njhlu;ghff; ftdQ; nrYj;Jf.

 Neu;Nfhnlhd;wpd; gbj;jpwd;> ntl;Lj;Jz;lk; Mfpatw;iw tptupj;jy;

 Neu;Nfhnlhd;wpd; rkd;ghl;il> gbj;jpwd;> ntl;Lj;Jz;L Mfpad %yk; $Wjy;

 x mr;rpd; Neu;j;jpirf;Fk; Nfhl;Lf;Fk; ,ilapyhd NfhzkhdJ gbj;jpwDf;fika

NtWgLk; tpjj;ij tptupj;jy;.

 rkhe;juf; NfhLfsJk;> xd;iwnahd;W nrq;Fj;jhf ,ilntl;Lk; NfhLfsJk;;

gbj;jpwd;fSf;F ,ilapyhd njhlu;igf; $Wjy;

 jug;gl;l Neu;NfhLfspuz;bd; ,ilntl;Lk; Gs;spapd; Ms;$Wfisf; fzpj;jy;.

 Neu;NfhL njhlu;ghd gpurpdq;fs;; jPu;j;jy;
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 Mrpupau; topfhl;b juk; 13

Nju;r;rp kl;lk;: 6.4 ,Ugbr;rkd;ghnlhd;wpd; cr;rpia milahskpl;L

mr;rhu;gpidg; gUkl;lhd glj;jpy; fhl;Lthu;.

ghlNtisfs; : 06

fw;ww;NgW :  ,Ugbr;rhu;nghd;wpd; cr;rpia milahskpl;L> mr;rhu;igg; gUk l;lhd

glk; tiue;J fhl;Lthu;.

ghlj;jpl;lj;jpw;Fupa mwpTWj;jy;fs ;

 10 Mk; 11 Me;juq;fspy; fw;w ,Ugbr;rhu;G> rhuhkhwp> rhu;e;jkhwp> epiwtu;f;fk;>

rkdpypfs; njhlu;ghd tpjpfs;> ,Ugbr;rhu;nghd;wpd; tiuG Mfpa tplaq;fis kPsha;T

nra;aj;jf;fthW fye;JiuahLf.

 jpUk;gw;Gs;sp njhlu;ghff; fhtdQ; nrYj;jp> ntt;NtW ,Ugbr; rhu;Gfspd; tiuGfs;

gw;wpf; fye;Jiuahly; elj;Jf.

 mf;fye;Jiuahlypd; NghJ fPNo jug;gl;Ls;sit Nghd;w rpy gpur;rpidfis Kd;itj;J

mtw;Wf;Fupa jPu;Tfs; gw;wpf; fye;JiuahLf.

 gpd;tUk; xt;nthU rhu;Gf;fhfTk; vLf;fj;jf;fJ cau;th ,opth vd;gij epu;zapf;Ff.

y ,w;fhf vLf;fj;jf;f cau;Tg; ngWkhdj;ij my;yJ ,opTg; ngWkhdj;ijf; fz;L

mt;Tau;Tg; ngWkhdq;fs;> ,opTg; ngWkhdj;ijg; ngWk;. x ngWkhdj;ijAk;

epu;zapf;Ff.

(a) y = x2 - 4x + 2

(b) y = 2x2 + 12x + 25

(c) y = -3x2 +6x + 8

(a) y = x2 - 4x + 2

   = x2- 4x + 22 - 22 + 2

   = (x-2)2 - 2  
 

  (*)

,g;NghJ (x-2)2>0

     (x2 - 2)2 – 2 
/
  - 2

mjhtJ y    -2,   (*) ,d;gb

,jw;fika x vg;ngWkhdj;ijg; ngw;w NghjpYk; y ngWkhdk; -2 ,Yk; ngupaJ.

/ y  ,w;fhf vLf;fj;jf;f ,opTg;ngWk; cs;sNjhL> mg;ngWkhdk; -2 MFk;. x = 2

MFk; NghNj y mjd; ,opTg; ngWkhdj;ijg; ngWk;  { (*) ghu;f;f}

(b) y = 2x 2 + 12x + 25

   = 2(x2 + 6x) + 25

   = 2(x2 + 6x + 32) - (2 x 32) + 25

   = 2(x2 + 3) 2 - 18 + 25

   = 2(x + 3)2 + 7                     (*)

     ,dp (x+3)2     0

 ...   2(x+3)2        0

...    2(x+3)2 + 7     7

mjhtJ y    7  ,               (*),d;gb
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 Mrpupau; topfhl;b juk; 13

,jw;fika x ve;jg;ngWkhdj;ijg; ngw;w NghjpYk;> y ngWkhdk; 7 Itplg;

ngupjhFk;.

/ y ngwj;jf;f cr;rg; ngWkhdk; 7 MFk;.

x = 
-
3MFk; NghNj y ,e;j cau;Tg; ngWkhdj;ijg; ngWk;. [(*)  ghu;f;f]

(c) y = -3x2 + 6x + 8

   = -3 (x2-2x) + 8

   = -3 (x2 - 2x + 12) + (3 12) + 8

   = -3(x-1)2 + 11  
 

   (*)

,dp (x-1)2        0

         -3(x-1)2      0

 -3 (x-1)2 +11     111

mjhtJ y     11, (*) ,d;gb

,jw;fika x ve;jg; ngWkhdj;ijg; ngw;w NghjpYk;> y ngWkhdk; 11 Itplr;;

rpwpajhFk;.

/ y ngwj;jf;f cr;rg; ngWkhdk; 11 MFk;.

x = 1MFk; NghNj y ,e;j cr;rg; ngWkhdj;ijg; ngWk;. [(*)  ghu;f;f]

fPNo fhl;lg;gl;Ls;sjw;fika   y=ax2 + bx + c    ,Ugbr; rhu;gpd; tiuGf;fhf

x =-b/2a MFk; NghJ jpUk;gw;Gs;spiaj; jUk; vd;gijAk; a > 0 Mapd; mJ ,opT

MFk; vdTk; a < 0 Mapd; mJ cau;T MFk; vdTk; vLj;Jf;fhl;Ltjw;fhff;

fye;JiuahLf.

y = ax2 + bx + c  If; fUJNthk;.

2  )
b

y a x x c
a

 
   

 

2 2

2

2 2

b b b
y a x x a c

a a a

     
        

     
   *

2 2

2 2

b b
y x x a c

a a

   
      
   

2

  0
2

b
x x

a

 
  

 
 vd;gij ehk; mwpNthk;

a > 0 MFk;NghJ"

2

   0
2

b
a x

a

 
   

 

2 2 2

 -      -
2 2 2

b b b
a x a c a c

a a a

     
         

     
   MFk;'

x

y

b
2a

-

b
2a

-(   )
2

a- + C -
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2

2

b
y a c

a

 
   

 
    MFk;.

,q;F y ,w;F vLf;fj;jf;f ,opTg; ngWkhdk; 

2

2

b
a c

a

 
  

 
 MtNjhL (*) If; fUJk;NghJ

2

b
x

a


  MFk;NghJ  y mg;ngWkhdj;ijg; ngWk;.

a < 0  MFk;NghJ

2

   0
2

b
a x

a

 
   

 

2 2 2

 -      -
2 2 2

b b b
a x a c a c

a a a

     
         

     

 (*) ,d;gb 

2

2

b
y a c

a

 
   

 
 MFk;.

,q;F y ngwj;jf;f cr;rg; ngWkhdk; 

2

2

b
a c

a

 
  

 
 MtNjhL (*) If; fUJk;NghJ

2

b
x

a


  MFk;NghNj  y mg;ngWkhdj;ijg; ngWk;.

 fPNo vLj;Jf;fhl;Lf;fspy; jug;gl;Ls;sthwhd ntt;NtW ,Ugbr;rhu;Gfis

Kd;itj;J xt;nthU rhu;gpYk; ,Ug;gJ cau;th ,opth vd tpdTf.

 cau;T/ ,opTg;ngWkhdj;ijg; ngWk; x ngWkhdj;ijAk;> me;j cau;T/ ,opTg;

ngWkhdq;fisAk; tprhuiz nra;f.

 ,Ugbr; rhu;gpdJ tiugpd; gUkl;lhd jpl;lj;ij Kd;itf;FkhW khztiu

topg;gLj;Jf.

vLj;Jf;fhl;L 1 :-

 y = -x2 + 8x + 6 ,y; y  ngWkhdkhdJ cau;th?

,opth? x ,dJ ve;jg; ngWkhdj;Jf;fhf y

me;j cau;T/ ,opTg; ngWkhdj;ijg; ngWk;.

y ,dJ me;j cau;T/ ,opTg; ngWkhdj;ijf;

fhz;f. gUkl;lhd tiuG %yk; rhu;ig

tifFwpf;Ff.

y = -x2 + 8x + 6
a = -1, b = 8, C = 6

a < 0 Mjyhy; y ngwj;jf;fJ cau;thFk;.

a

b
x

2
   MFk ; Ng hJ mt ;Tau ;Tg ;

ngWkhdj;ijg; ngWk;.

x

y

b
2a

-

b
2a

-(   )
2

a- + C
-

x

y

-
22

4
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 Mrpupau; topfhl;b juk; 13

mjhtJ 4
)1(.2

8



x

x = 4 ,y; y ,d; ngWkhdj;ijf; fhz;Nghk;

y = -42 + 8 x 4 + 6
   = - 16 + 32 +6

   = 22

vLj;Jf;fhl ;L 2

y = x2 – 3x + 2 %yk; tifFwpf;fg;gLk; tiugpd; jpUk;gw;Gs;spapd; Ms;$Wfisf;

fhz;f. x mr;ir ,t;tiuG ntl;Lk; Gs;spfspd; Ms;$Wfisf; fhz;f. mjd;

gUkl;lhd tiuig tiuf.

x2 ,d; Fzfk; Neu;g;ngWkhdj;ijg; ngWtJ

,e;jj; jpUk;gw; Gs;sp ,opthFk;.

jpUk;gw; Gs;spapd; Ms;$Wfs;. 






 


4

1
,

2

3

              x - Gs;spapy; y = 0 Mjyhy;

x2  - 3x + 2 = 0

(x - 2) (x - 1) = 0

x = 2, x = 1

gpujhd nrhw;fs;/ vz;zf;fUf;fs; ( Key words)

 rhu;G Function

cau;T Maximum

,opT Minimum

jpUk;gw; Gs;sp Turning point

 rhu;nghd;wpd; tiuG Graph of a function

  fzpg;gPL> kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

  ,Ugbr; rhu;nghd;wpd; x2 ,dJ Fzfk; Neu; my;yJ kiw Mtjw;fpzq;f mjpy;

cau;T my;yJ ,opT cz;L vd KbG nra;jy;.

  ,Ugbr; rhu;nghd;wpd; cau;it/ ,opitj; jUk; x ngWkhdj;ijj; Jzpf

  ,Ugbr; rhu;nghd;wpd; cau;T/ ,opT ngWkhdj;ijj; Jzpf.

  ,Ugbr; rhu;nghd;wpd; cr;rpia milahskpl;L gUkl;lhd glk; tiujy;

x

y

-1
4

-

1 2

4

1

2
2

9

4

9

2
2

3
3

2

3

2

3

12

)3(

2
2

































y

y

a

b
y
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

Nju;r;rp 7.0 : tptug; Gs;sptpgutpaypd; nghUisg; gFj;jhuha;thu;.

Nju;r;rp kl;lk; 7 .1 : rupahd jPu;khdq;fis Nkw;nfhs;tjw;fhf ika ehl;l mstPLfisg;

gad;gLj;Jthu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :  ikaehl;l mstPLfshf  ,il> ,ilak;> Mfhuk; Mfpatw;iw

,dq;fhz;ghu;.

 ikaehl;lj; jd;ikia tptupg;gjw;F ,il> ,ilak;> Mfhuk;

Mfpatw;wpd; gad;ghl;il tpsf;Fthu;.

 ika ehl;l mstPLfisf; fzpg;ghu;.

 ikaehl;l mstPLfspd; %yk; jPu;khdq;fis Nkw;nfhs;thu;.

   vDk; FwpaPl;Lld; ,ize;j  tpjpfis ,dq;fhz;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 Fbj;njhif khjpup> %yj; juT> juTj; njhlu; Mfpa nrhw;fis epidT$u;f.

 jug;gl;l %yj;juTj; njhFjpia xOq;F nra;jy;. VWtupir> ,wq;Ftupir Kiwapy;

xOq;Fnra;jy; %yk;> ,il> ,ilak;> Mfhuk; vd;gd gw;wpf; fye;JiuahLf. juTj;

njhFjpia tifFwpf;Fk; ngWkhdq;fshf> ,il> ,ilak;> Mfhuk; Mfpad gad;gLk;

eilKiwr; re;ju;g;gq;fs; Fwpj;Jf; fye;JiuahLf. ‘$l;lkhf;fg;glhj’ juTj;

njhFjpnahd;wpid> ‘$l;lkhf;fpa’ juTj;njhFjpahf kPs xOq;Fnra;tjd;

mtrpaj;ijAk; mt;thW kPs xOq;fikf;Fk; tpjj;ijAk; epidT+l;Lk; tifapy;

fye;JiuahLf.

 $l;lkhf;fg;glhj juTj; njhFjpnahd;wpd; ,iliaf; fzpg;gjw;fhf mj;juTfspd;

KO nkhj;jkhdJ juTfspd; vz;zpf;ifahy; tFf;fg;gLk; vd;gij tpsf;Ff.

 x
1’
 x

2’
 x

3
....... x

n 
vd;wthwhf fhzg;gLk; n vz;zpf;ifj; juTfspd; ,il x > Mapd;

_
1 2 3.......... nx x x x

x
n

  
 vd;gjhy; jug;gLk; vd;gijAk;>

,jidr; RUf;fkhf  1

n

i
i

x

x
n




 vdf; fhl;lyhk; vdTk; Fwpg;gpLf.

 gpuNahfj;jpd; nghUs; x
1 
, x

2
 ,................., x

n
 tiu rfy ngWkhdq;fsJk; $l;Lj;njhif

(x
1 

+ x
2
 +,.................,+ x

n
  )MFk; vd;gij  cWjpg;gLj;Jf.

 ,iliaf; fhz;gjw;fhd vspikahd gpurpdq;fisg; NghJkhd msTf;F toq;fp>

gpd;D}l;liy toq;Ff.

  cjhuzk;: ghlrhiynahd;wpy; 20 tFg;Gf;fspy; xU Fwj;j jpdj;jpy; tUif juhj

khztu;njhif njhlu;ghd %yj; juTfs; tUkhW

             2" 1" 2" 1" 0" 3" 4" 0" 0" 1" 1" 2" 5" 3" 2" 5" 3" 2" 0" 1

i' %yj; juTfisg; gad;gLj;jp juTj; njhlu; xd;W mikf;Ff

ii' tuTf; Fwpfs; ,l;L guk;gy; ml;ltiziaj; jahupf;Ff.
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i' juTj; njhlu; 0" 0" 0" 0" 1" 1" 1" 1" 1" 2" 2" 2" 2" 2" 3" 3" 3" 4" 5" 5

                                 my;yJ

       5" 5" 4" 3" 3" 3" 2" 2" 2" 2" 2" 1" 1" 1" 1" 1" 0" 0" 0" 0

ii' guk;gy; ml;ltiz Neubahf %yj; juTfis mtjhdpj;J tuTf;Fwpfs;

            ,LkhW khztiu topg;gLj;Jf

mtjhdpg;G     tuTf;Fwp           kPbwd;

x
i

f
i

0 //// 4

1 5

2 5

3 /// 3

4 / 1

5 // 2

 %yj;juTj; njhFjpnahd;wpid> ‘$l;lkhf;fhj kPbwd; guk;gyhf’ xOq;FgLj;Jk; tpjj;ij

khzUld; fye;JiuahLf. me;je;jj; juTf;F xg;ghd ‘kPbwd;fis’ tpsf;Ff.

$l;Lj;njhifiag; ngWk; tpjj;ijAk; fye;JiuahLf.

 rfy x
1’
 x

2’
 x

3 
....... x

n 
KiwNa f

1’
  f

2’
  f

3
....... f

n
 kPbwDld; gpuNahfpf;fg;gLk; re;ju;g;gj;jpy;

 rfy juTfsJk; $l;Lj;njhif 
1

n

i i
i

f x

  vd;gjhy; jug;gLk; vd;gij tpsf;Ff.

 juTfspd; vz;zpf;if N Mapd; 
1

  
n

i
i

N f


   MFk; vd;gij tpsf;Ff.

 guk;gypd; ,il 1

1

n

i i
i

n

i
i

f x

x

f









 ,dhy; jug;gLk; vdf; fhl;Lf.

 NkYk; x If; fzpg;gjw;fhfg; gpd;tUk; ml;ltiz gad;gLj;jg;gLk; vd;gij>

cjhuzq;fhl;b tpsf;Ff.

ix if         if ix

1x 1f 1f 1x

2x 2f 2f 2x

 '  '   '
 '  '   '
 '  '   '

nx nf nf nx

    
1

38
n

i i
i

x f


               
1

38
n

i i
i

x f


 .............
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 Mrpupau; topfhl;b juk; 13

$l;lkhf;fhj kPbwd; guk;gy; ml;ltiz

tUif juhj khztu; njhif x
i

0 1 2 3 4 5

tFg;Gfspd; njhif f
i

4 5 5 3 1 2

 tUif juhj khztu; njhif    tFg;Gfspd; njhif

 x
i

                ^kPbwd;f
i
&                     x

i 
f

i

0 4 0

1 5 5

2 5 10

3 3 9

4 1 4

5 2 10

       
1

20
n

i
i

N f


          
1

38
n

i i
i

x f




 $l;lkhf;fhj kPbwd; guk;gnyhd;wpd; ,iliaf; fzpg;gjw;Fr; re;ju;g;gkspf;Ff.

 443> 439> 440> 445> 442> 435 Nghd;wnjhU juTj;njhFjpapd; $l;Lj;njhifia ,yFthfTk;>

kdf;fzpjk; %yKk; ngWk; rthiy Kd;itf;Ff.

mf;$l;Lj;njhifiag; ngWk;NghJ gpd;gw;w Ntz;ba toptif gw;wp khztuplk; tpdTf.

mjid> rpy juTj; njhFjpfSf;fhd ,iliaf; fhz;gjw;fhf vt;thW gad;gLj;jyhk; vd

khztuplk; tpdtpf; fye;JiuahLf.

 Nkw;gb cjhuzj;ijj; Jizahff; nfhz;L 1   

n

i
i

d

x A
N
 


 #j;jpuj;ij tpsf;Ff.

 ,q;F cj;Njr ,il A apdhYk; me;je;jj; jutpd; tpyfy;; d
i
 (,q;F d

i
=x

i
-A MFk;) ,dhYk;>

fhl;lg;gLk; vd;gij tpsf;Ff. gpd;tUk; ml;ltiziag; gad;gLj;jp fzpj;jy;fs; nra;ag;gLk;

vd;gijAk; Fwpg;gpLf.

ix i id x A 

1x 1 1d x A 

2x 2 2d x A 

x
n

d
n 
= 

 
x

n
- A

     
1

...........
n

i
i

d




 cj;Njr ,iliag; gad;gLj;jp ,iliaf; fzpg;gjw;fhd re;ju;g;gq;fis toq;Ff.

cjhuzk; 443"439"440"445"442"435" juTj; njhFjpapd; ,iliaf; fzpf;Ff.

,il } 443¬439¬440¬445¬442¬435    }  2644

            6   6

} 440'66
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cj;Njr ,il%yk; guk;gypd; ,iliaf; fhz;f.

  x
i

d
i 
= x

i 
- A

435 -5
439 -1
440 0
442 2
443 3
445 5

    
6

1

 4i
i

d




cj;Njr ,il A = 440

        ,il = 
n

d

A

b

i


 1

1

     =   440 + 

     =  440 . 66

cjhuzk;: 11 gpd;tUk; guk;gYf;fhf cj;Njr ,il 3 Mff; nfhz;L ,iliaf; fhz;f.

  x
i

0 1 2 3 4 5

  f
i

4 5 5 3 1 2

 x
i

f
i

        d
i 
= x

i 
- A f

i
d

i

0 4 -3 -12
1 5 -2 -10
2 5 -1 -5
3 3 0  0
4 1 1  1
5 2 2  4

1

20
n

i
i

N f


      
1

22
n

i i
i

f d


 

cj;Njr ,il  A = 3

         ,il      
1

1

   

n

i i
i

n

i
i

f d

x A

f





 




   =  3 + 

     = 1.9
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 $l;lkhf;fhj> juTg; guk;gnyhd;wpd; ,ilaj;ijf; fhZk; tpjk; njhlu;ghf khztuJ

ftdj;ijj; jpUg;Gf. mt;thwhf ,ilaj;ijj; JzpAk; NghJ juTfis VWtupir>

,wq;Ftupirg;gb xOq;F nra;tJk;> vz;zpf;if xw;iwahf my;yJ ,ul;ilahf

,Uj;jYf;F mika> ,ilaj;ijg; ngWk; tpjk; NtWgLk; vd;gijAk; vspikahd

cjhuzq;fs; fhl;b tpsf;Ff.

 juTfs;> $l;lkhf;fhj kPbwd; guk;gyhfj; jug;gl;Ls;sNghJ ,ilaj;ijj; JzpAk;

tpjj;ij vspikahd cjhuzq;fs; %yk; tpsf;Ff.

 $l;lkhf;fhj kPbwd; guk;gy;fspd; ,ilaj;ijf; fhzr; re;ju;g;gkspf;Ff.

cjhuzk;: 1(  2" 1" 2" 1" 0" 3" 4" 0" 0" 1" 1" 2" 5" 3" 2" 5" 3" 2" 0" 1 tiuapyhd juTg; guk;gypd;

       ,ilaj;ijf; fhz;f

juTg; guk;giy VWtupirg;gb my;yJ ,wq;Ftupirg;gb xOq;FgLj;Jf.

² VWtupir Kiw

0" 0" 0" 0" 1" 1" 1" 1" 1" 2" 2" 2" 2" 2" 3" 3" 3" 4" 5" 5

² ,wq;Ftupir Kiw

 5" 5" 4" 3" 3" 3" 2" 2" 2" 2" 2" 1" 1" 1" 1" 1" 0" 0" 0" 0

guk;gypd; juTfspd; vz;zpf;if n vdpd;

n Xu; xw;iw vz;zhFk;NghJ ,ilak; 
1

2

n 
,;lj;jpy; mike;Js;s <l;L MFk;.

n Xu; ,ul;il vz;zhFk;NghJ ,ilak;.

jug;gl;l juTg; guk;gypd; n =20" Xu; ,ul;il vz;zhFk;.

2

n
 = 10  Mk; ,lj;jpy; <l;L  = 2 MFk;.

 1
2

n
  = 111 Mk; ,lj;jpy; <l;L= 2

juTg; guk;gypd; <l;L =

= 2

 $l;lkhf;fhj kPbwd; guk;gy;fspd;> Mfhuj;ijj; JzpAk; tpjj;ijAk; (mjpf jlitfs;

,lk;ngw;Ws;s juT) mt;thW mjpf jlitfs; ,lk;ngw;Ws;s juT xd;Wf;F Nkw;gl;lit

fhzg;gLk; NghJ> mg;guk;gy;fs; ‘gy; - Mfhug; guk;gy;’ vdg;gLk; vd;gijAk;

cjhuzq;fhl;b tpsf;Ff.

 $l;lkhf;fhj kPbwd; guk;gy;fspd; Mfhuj;ijj; Jzptjw;Fr; re;ju;g;gk; toq;Ff.

    cjhuzk;: 5" 5" 4" 3" 3" 3" 2" 2" 2" 2" 2" 1" 1" 1" 1" 1" 0" 0" 0" 0 juTg; guk;gypd; Mfhuj;ijf;

             fhz;f.

 juTg; guk;gnyhd;wpy; mjpf kPbwidf; nfhz;l <l;L mjd; Mfhuk; MFk;. ,e;j

kPbwd; guk;gypy; mjpf kPbwidf; nfhz;l <l;Lf;fs; ,uz;L cs;sd. <l;L 1 ,dJ

kPbwd; 5 MFk;. <l;L 2 ,dJ kPbwDk; 5 MFk;. ,J gy; MfhuKs;s xU re;ju;g;gkhFk;.

gy; Mfhuk; 1ck; 2ck; MFk;.

2

n
 ,lj;jpy; <l;L +   1

2

n
  ,lj;jpy; <l;L

                      2
MFk;.
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$l;lkhf;fpa kPbwd; guk;gy; ml;ltiz

 $l;lkhf;fpa juTg; guk;gYf;fhd cjhuzq;fis Kd;itAf. tFg;G Mapil> tFg;Gg;

Gs;sp (m
i
) kPbwd; (f

i
) Mfpa gjq;fis tpsf;Ff.

,g;gjq;fis tpsf;Ftjw;fhf> %yj;juTj; njhFjpnahd;wpid ($l;lkhf;fhj

guk;gnyhd;iw) vLj;J> mjidf; $l;lkhf;fpa juTg; guk;gyhfj; jahupg;gjd; %yk;

nra;tJ kpfg;nghUj;jkhdJ.

 jug;gl;l %yj;juTf; $l;lnkhd;Wf;fhf> jug;gl;l tFg;ghapilfisf; nfhz;L gpd;tUk;

ml;ltiziag; G+u;j;jp nra;AkhW khztiu topg;gLj;Jf.

tFg;ghapil tFg;Gg;Gs;sp (m
i
) kPbwd; (f

i
)

......................... ......................... .........................

......................... ......................... .........................

......................... ......................... .........................

......................... ......................... .........................

tFg;G gUkd;:

tFg;ghapilnahd;wpd; Nky; tiug;ghl;Lf;Fk; fPo; tiug;ghl;Lf;Fk; ,ilapyhd

NtWghNl tFg;Gg; gUkd; MFk;.

tFg;Gg; gUkd; = tFg;gpd; Nky; tiug;ghL - tFg;gpd; fPo; tiug;ghL

tFg;G vy;iyfisg; gad;gLj;jpAk; tFg;G gUkidj; Jzpayhk;.

tFg;Gg; gUkd;  } (tFg;gpd; Nky; vy;iy - tFg;gpd; fPo; vy;iy)  + 1

 ²  tFg;Gg; Gs;sp: tFg;ghapilapd; eLg;Gs;spg; ngWkhdNk tFg;Gg; Gs;spahFk;.

tFg;ghapilapd; vyiyfs my;yJ tiug;ghLfs; ,uz;bdJk; eLg;ngWkhdk;

tFg;Gg; Gs;spahFk;.

 $l;lkhf;fpa juTg;guk;gypd; ,ilg;ngWkhdj;ij tFg;Gg; Gs;spf;F xg;ghd kPbwdhy;

ngUf;Ftjd; %yk; ngwg;gLk; ngWkhdq;fspd; $l;Lj;njhifia> kPbwd;fspd; $l;Lj;

njhifahy; tFg;gjd; %yk; ngw;Wf;nfhs;syhk; vd cjhuzq;fSld; tpsf;Ff.

,jid 
i i

i

m f
x

f


  ,dhy; fhl;lyhk; vdf; Fwpg;gpLf.

,iliaf; fzpf;f gpd;tUk; ml;ltiziag; gad;gLj;jyhk;.

tFg;ghapil tFg;G Gs;sp ^ im & kPbwd; ^ if & i im f

  iN f         i if m

)
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  ² 40 nghjpfspd; epiw (mz;zsthf fpNyhfpuhk;) tUkhW:

40 38 62 50 59 39 57 41

53 41 39 60 58 39 52 39

39 42 45 52 53 64 38 64

44 45 42 51 59 48 50 48

56 51 39 53 47 50 51 50

Nkw;gb $l;lkhfh juTg; guk;giy 38 - 40> 41 - 43 .........vd;wthwhf

tFg;ghapilfshf Ntwhf;Ff.

$l;lkhf;fpa kPbwd; guk;gy; ml;ltiziaj; jahupj;J ,iliaf; fzpf;Ff.

  tFg;ghapil  tFg;Gg; Gs;sp      kPbwd;          m
i
f
i

 m
i

f
i

38-40 39 9 351

41-43 42 4 168

44-46 45 3 135

47-49 48 3 144

50-52 51 9 459

53-55 54 3 162

56-58 57 3 171

59-61 60 3 180

62-64 63 3 189

                                                   40if       1959i if m 

,il  =    

 = 

 =  48 . 975

² cj;Njr ,il%yk; $l;lkhf;fpa guk;gypd; ,iliaf; fhZkhW khztiu

topg;gLj;Jf.

cjhuzk;:

tFg;ghapil tFg;Gg; Gs;sp      tpyfy;    kPbwd;

im  d
i 
= im - AA   if  f

i
d

i

38-40 39 -12 9 -108

41-43 42 -9 4 -36

44-46 45 -6 3 -18

47-49 48 -3 3 -9

50-52 51 0 9 0

53-55 54 3 3 9

56-58 57 6 3 18

59-61 60 9 3 27

62-64 63 12 3 36
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cj;Njr ,ilA = 51

,il      i i

i

f d
x A

f
 




           

81
 51  

40

 51 - 2.025

=  48.975


 



gpujhd nrhw;fs; (Key Words) / vz;zf;fUf;fs; :

 $l;lkhf;fpa kPbwd; guk;gy; - Grouped frequency distribution

 $l;lkhf;fhj kPbwd; guk;gy; - Ungrouped frequency distribution

 ikag; Nghf;F mstPLfs; - Measures of central tendency

 ,il - Mean

 ,ilak; - Median

 Mfhuk; - Mode

 #j;jpuk; - Formula

 cj;Njr ,il - Assumed mean

 kPbwd; - Frequency

 %yj;juTfs; - Raw data

 tFg;ghapilfs; - Class intervals

 tFg;Gg; Gs;sp - Class mark

 tPr;R - Range

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

 $l;lkhf;fhj juTg; guk;gnyhd;wpd; ,il> ,ilak;> Mfhuk; Mfpatw;iwr; rupahff;

fzpj;jy;

 $l;lkhf;fpa juTg; guk;gnyhd;wpd; ,iliar; rupahff; fzpj;jy;

 Fwpj;j xU re;ju;g;gj;Jf;Fg; nghUj;jkhd ikag;Nghf;F mstPLfisj; njupTnra;J

nfhs;sy;

 re;ju;g;gj;Jf;Nfw;g> juTfis xOq;FgLj;Jjy;
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Nju;r;rp 7.0 : tptug; Gs;sptpgutpaypd; nghUisg; gFj;jhuha;thu;.

Nju;r;rp kl;lk; 7.2 : tiuG tifFwpj;jypd; cjtpAld; juTg; gFg;gha;it Nkw;nfhs;thu;.

ghlNtisfs; : 11

fw;ww; NgWfs; :  kPbwd; guk;gy; ml;ltiziag; gad;gLj;jp kPbwd; guk;gy; tisapfs;

tiuthu;.

 jpus; kPbwd; guk;gy; ml;ltiziag; gad;gLj;jp jpus; kPbwd;

guk;gy; tisapfis tiuthu;.

 rjtPj jpus; kPbwd; guk;gy; ml;ltiziag; gad;gLj;jp rjtPj

jpus; kPbwd; tiuGfis tiuthu;.

 kPbwd; guk;gy;> jpus; kPbwd; guk;gy;> rjtPj jpus; kPbwd; guk;gy;>

tisapfisg; gad;gLj;jp juTfSf;Fg; nghUs;NfhLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 juTg; guk;gnyhd;wpd; ,ay;Gfis NkYk; njspthf mtjhdpg;gjw;fhf> mj;juTfis

tiughf tifFwpg;gJ gaDilajhFk; vd;gij khztu;f;F vLj;Jf;fhl;Lf.

 juTfis tpupthff; fhl;Ltijtpl> \\juT ml;ltizfs;|| %yk; fhl;LtJ gadspf;Fk;

tpjj;ij khztUld; fye;JiuahLf.

 ,q;F> Njitg;gLk; ,lj;jpd; msT Fiwthjy;> xOq;F Kiwik> tpidj;jpwd;>

,yFthf mtjhdpf;fj;jf;fjhf ,Uj;jy; Nghd;w fhuzpfs; Fwpj;Jf; ftdQ; nrYj;Jf.

 gpd;tUk; gjq;fspd; nghUs;fis epidT+l;Lf.

 tFg;G Mapil

juTfisf; $l;lkhf;Fk;NghJ juTfs; tFg;Gfshf Ntwhf;fg;gLk;. ,t;tFg;Gf;fs;

tFg;G Mapilfs; vdg;gLk;.

 tFg;G vy;iy

tFg;ghapilnahd;wpd; fPo;> Nky; ngWkhdq;fs; KiwNa fPo; vy;iy> Nky; vy;iy

vdg;gLk;.

 tFg;G tiug;ghLfs;

tFg;G Mapilapd; Nky; tiughlhdJ mt;tFg;gpd; Nky; vy;iyf;Fk; mjw;Fg;

gpd; cs;s tFg;gpd; fPo; vy;iyf;Fk; ,ilNa cs;s rupkj;jpg; ngWkhdkhFk;.

tFg;G Mapilnahd;wpd;> fPo; tiughlhdJ mt;tFg;gpd; fPo; vy;iyf;Fk;> mjw;F

Ke;jpa tFg;gpd; Nky; vy;iyf;Fk; ,ilapy; cs;s rupkj;jpa ngWkhdk; MFk;.

 tFg;Gg; gUkd;

t F g;Gg; gUk d ; = Nky; vy;iy - fPo; vy;iy  %yk; jug;gLk;.

 tFg;Gg; Gs;sp

tFg;G Mapilnahd;wpd; eLg;ngWkhdk; tFg;Gg; Gs;sp MFk;.



Nknyy; iy fnP oy; iy

tFg; Gg; Gs; sp
2

 %yk; jug;gLk;.

vdf; Fwpg;gpLf.

 tFg;G vy;iy> tFg;G tiug;ghL Mfpatw;wpd; Kf;fpaj;Jtk; gw;wpAk; fye;JiuahLf.

 kPbwd; guk;gy; njhlu;ghfg; gad;gLj;jg;gLk; xUtiuG Kiwahf tiyAU tiuaj;ij

mwpKfQ; nra;f. ,q;F
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epiyf;Fj;J mr;rpy; kPbwDk; fpil mr;rpy; tFg;G vy;iyg; Gs;spfSk; fhl;lg;gLk;

vd;gijAk; tFg;Gg; gUkd; rkkhFk; NghJ epuypd; cauk; kPbwDf;F tpfpjrkkhdJ

vdTk; Fwpg;gpLf.

gpd;dtUk; ,uz;L epuy;fSf;F ,ilNa ,ilntsp fpilahJ vd;gijAk; Fwpg;gpLf.

cjhuzk;: gpd;tUk; kPbwd; guk;gYf;fhf tiyAU tiuaj;ij mikf;Ff(

tFg;Gg; gUkd; rkkhd re;ju;g;gk;.

tFg;ghapil kPbwd;.

21-30   12

31-40   42

41-50   92

51-60   46

61-70   32

tFg;G tiug;ghL     kPbwd;   epuypd; cauk;

  20'5 - 30'5   12 12

  30'5 - 40'5   42 42

  40'5 - 50'5   92 92

  50'5 - 60'5   46 46

  60'5 - 70'5   32 32

tFg;Gg; gUkd; rkdw;w re;ju;g;gk;

,r;re;ju;g;gj;jpy; me;je;j tFg;ghapilf;F xg;ghd nrt;tfj;jpd; cauk; kPbwDf;Fk;

tFg;G mfyj;Jf;Fk; ,ilapyhd tpfpjj;Jf;F tpfpj rkkkhdJ vdf; nfhs;sg;gLk;.

   cjhuzk;:

      gpd;tUk; kPbwd; guk;gYf;Fupa tiuAU tiuaj;ij mikf;Ff.

-

-

-

-

-

-

-

-

-

-

- - - - - - - - - -

100

90

80

70

60

50

40

30

20

10

0 20.5     30.5    40.5        50.5     60.5       70.5

kPbwd;

tFg;G vy;iy
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tFg;ghapil 10-19 20-24 25-29 30-34 35-44

 kPbwd; 8 11 10  6  4

tFg;G tiug;ghL kPbwd;       rhu; kPbwd;

9'5 - 19'5    8
8

4
2


19'5 - 24'5   11
11

1
11

24'5 - 29'5  10
10

1
10

29'5 - 34'5   6
6

1
 6

34'5 - 44'5   4
4

2
 2

 kPbwd; guk;gnyhd;iw tiughff; fhl;lj;jf;f kw;WnkhU Kiwahf> kPbwd; gy;Nfhzpia

mwpKfQ; nra;f.

,q;F tiyAU tiuaj;jpdJ epuy;fspd; cr;rpfspd; eLg;Gs;spfis xOq;F Kiwg;gb

Neu;NfhLfspdhy; ,izg;gjd; %yk; (,uz;L me;jq;fspYk;> kPbwd; G+r;rpakhd

tFg;Gf;fs; cs;sd vdf; fUjp> mt;tFg;Gfspd; eLg;Gs;spfisAk; ngw;W) kPbwd;

gy;Nfhzpiag; ngw;Wf; nfhs;syhk; vd;gij tpsf;Ff.

-

-

-

-

-

-

-

-

-

-

-

11

10

09

08

07

06

05

04

03

02

01

0
9.5      19.5  24.5   29.5  34.5       44.5

kPbwd;

tFg;G vy;iy



78

 njhopDl;gtpaYf;fhd tpQ;Qhdk;
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kPbwd;

tFg;G vy;iy

kPbwd;

cjhuzk;:

tiuAU tiuaj;jpidf;nfhz;L kPbwd; gy;Nfhzpia tiuf

tFg;Gg; gUkd; rkkhdjhapd;

-

-

-

-

-

-

-

-

-

-

- - - - - - - - - -

100

90

80

70

60

50

40

30

20

10

0 20.5     30.5    40.5       50.5       60.5      70.5

tFg;Gg; gUkd; rkdw;wjhapd;

 kPbwd; gy;Nfhzpapd; gug;gsthdJ tiyaU tiuaj;jpdhy;  #og;gLk; gug;gsTf;Fr;

rkkhdJ. tFg;Gg; gUkd;  rkdw;w tiuAUtiuaj;jpd; tFg;Gg; gUkd; rkkhFkhW

ryhiffis mikj;J ryhiffspd; cr;rpfspd; eLg;Gs;spfis milahskpl;L

Neu;Nfhl;Lj; Jz;lq;fs; %yk; xOq;fhf ,izf;fg;gLk;.

 kPbwd; guk;gnyhd;wpd; ahNjDk; tFg;ghapilnahd;wpd; ‘jpus; kPbwd;’ vd;gJ

mt;tFg;ghapilapd; Nky; vy;iy tiuapy;> mjw;Ff; fPohf cs;s juTfspd;

vz;zpf;ifahFk; vd khztu;f;F mwpKfQ; nra;Af.

 kPbwd; guk;gy; ml;ltiznahd;wpidg; ngw;W> mjd; %yk; xg;ghd jpus; kPbwd;

ml;ltiziag; ngWk; tpjj;ij vLj;Jf;fhl;Lf.

tFg;G vy;iy
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  fpil mr;rpy; tFg;Gf;fspd; Nky; vy;iyfisAk; epiyf;Fj;J mr;rpy; mk;Nky;

vy;iyfSf;Fupa tFg;Gf;fspd; jpus; kPbwd;fisAk; ngw;W> tiughf;Ftjd; %yk;

jpus; kPbwd; tisapiag; ngwyhk; vd;gijf; fhl;Lf.

 Fbj;njhifnahd;wpypUe;J ngw;w juTfs; mj;juTfisg; gpujpepjpj;Jtg;gLj;Jk;

tFg;ghapilfs;> mtw;wpd; jpus; kPbwd; Mfpatw;iwf; fhl;Lk;  ml;ltiz> jpus;

kPbwd; ml;ltiz vdg;gLk;. ,jid ,uz;L tpjq;fspy; jahupf;fyhk;.

i $br; nry;Yk; jpus; kPbwd; guk;gy;

ii Fiwe;Jnry;Yk; jpus; kPbwd; guk;gy;

 $br;nry;Yk; jpus; kPbwd; guk;gy;:

jpus; kPbwd; guk;gnyhd;W tFg;ghapilfs; kw;Wk; ahNjDk; tFg;gpd; Nky; tiug;ghL

tiuapyhd kPbwd;fspd; $l;Lj; njhifiaf; fhl;Lk; ml;ltizahFk;. ,J  F >

,dhy; Fwpg;gPL nra;ag;gLk;.

 Fiwe;J nry;Yk; jpus; kPbwd; guk;gy;:

jpus; kPbwd; guk;gnyhd;wpy; tFg;ghapilfs; kw;Wk; ahNjDk; tFg;ghapilapd; fPo;

tiug;ghl;Lf;F Nky; cs;s kPbwd;fspd; $l;Lj; njhifiaf; fhl;Lk; ml;ltizahFk;.

,J  F <  ,dhy; Fwpg;gPL nra;ag;gLk;.

cjhuzk;: jug;gl;l kPbwd; ml;ltizapy; $br; nry;Yk; jpus; kPbwd; guk;gy; epiuiaAk;

Fiwe;J nry;Yk; jpws; kPbwd; epiuiaAk; nfhz;l kPbwd; guk;gy; ml;ltiziaj;

jahupf;Ff.

$br; nry;Yk; jpus; kPbwd; tiugpid tiuf.

$br; nry;Yk; kw;Wk; Fiwe;J nry;Yk; jpws; kPbwd; tisapfis Ms;$w;Wj;jsj;jpy;

tiuf.

$br; nry;Yk; jpus; kPbwd; guk;gy; tiugpid tiutjw;fhd tupirg;gl;l Nrhbfs;.

^119'5" 6&" ^128'5" 6&" ^137'5" 19&" ^146'5" 41&" ^155'5" 72&" ^164'5" 86&" ^173'5" 95&" ^182'5" 100&

tFg;G kPbwd; $br; nry;Yk; Fiwe;J nry;Yk;

tiug;ghL j pus ; kPbwd ;F > jpus; kPbwd;. F<

119'5-128'5    6 6 100
128'5-137'5   13 19 94
137'5-146'5   22 41 81
146'5-155'5   31 72 59
155'5-164'5   14 86 28
164'5-173'5   9 95 14
173'5-182'5   5 100 5

tFg;ghapil     120-128  129-137  138-146  147-155    156-164    165-173   174-182

  kPbwd;  6    13      22        31   14      9         5
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Fiwe;J nry;Yk; jpus; kPbwd; guk;gy; tiugpid tiutjw;fhd tupirg;gl;l Nrhbfs;

^173'5" 5&" ^164'5" 14&" ^155'5" 28&" ^146'5" 59&" ^137'5" 81&" ^128'5" 94&" ^119'5" 100&" ^182'5" 0&



 jpus; kPbwd; ml;ltiznahd;wpid rjtPj jpus; kPbwd; ml;ltizahf khw;Wk;

tpjj;ij tpsf;Ff.

,q;F tFg;Gf;Fupa jpus; kPbwid> mt;tFg;gpw;Fupa rjtPj jpus; kPbwdhf khw;Wk;

tpjj;ijf; fhl;Lf.

 rjtPj jpus; kPbwd; guk;gy; ml;ltiziag; gad;gLj;jp> rjtPj jpws;kPbwd; guk;gy;

tisapiag; ngWk; tpjj;ij tpsf;Ff



81

 njhopDl;gtpaYf;fhd tpQ;Qhdk;
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,q;F> fpil mr;rpy; tFg;Gf;fspd; Nky; vy;iyfisAk;> epiyf;Fj;J mr;rpy;> me;je;j

Nky; vy;iyfSf;Fupa;> tFg;Gf;fspd;> rjtPj jpus; kPbwd;fisAk; ,l;L tiughf;Ftjd;

%yk;> rjtPj jpus; kPbwd; tisapiag; ngwyhk; vdf; fhl;Lf.

cjhuzk;:

 gpd;tUk; juTg; guk;gYf;fhd rjtPj jpus; kPbwd; guk;gy; ml;ltiznahd;iwj;

jahupj;J rjtPj jpus; kPbwd; tisapia tiuf.

tFg;ghapil 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64

   kPbwd;      2   5   4   0   5   7  10   6   5   2   4

 tFg;ghapil tFg;G tiug;ghL kPbwd; mjpfupf;Fk; jpus; kPbwd; mjpfupf;Fk; rjtPj jpus; kPbwd;

10-14  9'5-14'5   2 2 4
15-19 14'5-19'5   5 7 14
20-24 19'5-24'5   4 11 22
25-29 24'5-29'5   0 11 22
30-34 29'5-34'5   5 16 32
35-39 34'5-39'5   7 23 46
40-44 39'5-44'5  10 33 66
45-49 44'5-49'5   6 39 78
50-54 49'5-54'5   5 44 88
55-59 54'5-59'5   2 46 92
60-64 59'5-64'5   4 50 100

rjtPj jpus; kPbwd; tisapia tiutjw;Fupa tupirg;gl;l Nrhbfs;

^14'5" 4&" ^19'5" 14&" ^24'5" 22&" ^29'5" 22&" ^34'5" 32&" ^39'5" 46&" ^44'5" 66&" ^49'5" 78&" ^54'5" 88&" ^59'5" 92&"
^64'5" 100&
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 kPbwd; guk;gy; tisap> jpus; kPbwd; guk;gy; tisap> rjtPj jpus; kPbwd; guk;gy;

tisap Mfpatw;iwg; gad;gLj;jp> juTfSf;F tpsf;fkspf;Fk; tpjj;ij khztUld;

fye;JiuahLq;fs;

gpujhd nrhw;fs; (Key Words) / vz;zf;fUf;fs; :

 kPbwd; guk;gy; - Frequency distribution

 tFg;G vy;iy - Class limit

 tFg;G tiug;ghL - Class boundary

 tFg;G gUkd; - Class Size

 jpus; kPbwd; guk;gy; - Cumulative frequency distribution

 ryhif tiuG - Bar chart

 tiyAU tiuak; - Histogram

 kPbwd; gy;Nfhzp - Frequency polygon

 kPbwd; tisap - Frequency curve

 jpus; kPbwd; tisap- Cumulative frequency curve

 juT tpsf;fk; - Interpretation of data

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f

 kPbwd; guk;gy; ml;ltizfisg; gad;gLj;jp> kPbwd; guk;gy; tiuGfis tiujy;

 jpus; kPbwd; ml;ltiznahd;wpid tptupj;jy;

 jpus; kPbwd; tisapnahd;wpid mikj;jy;

 ‘rjtPj jpus; kPbwd;’ vd;gjd; nghUis tpsf;Fjy;
 rjtPj jpus; kPbwd; tisapnahd;iw tiujy;

 nghUj;jkhdthW kPbwd; guk;gy; tisapfisj; njupT nra;J juTfSf;Fg; nghUs;

tpsf;fkspj;jy;
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Nju;r;rp kl;lk; 7.3 : guk;gy; mstPLfspd; cjtpAld; juTg; guk;giy tptupg;ghu;.

ghlNtisfs; : 17

fw;ww; NgWfs; :  jug;gl;l #j;jpuj;jpd; cjtpAld; jug;gl;l juTf; $l;lnkhd;wpd;

tPr;R> fhyiz> ,ilf; fhyiz tPr;R Mfpatw;iwf; fzpg;ghu;.

    jug;gl;l juTf; $l;lnkhd;wpd; tPr;R> fhyiz> ,ilf;fhyiztPr;R

Mfpatw;Wf;F tpsf;fkspg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 juTf; $l;lnkhd;wpd; tPr;irf; fzpf;Fk; tpjj;ij> vspikahd cjhuzq;fs; %yk;

tpsf;Ff.

,q;F> “tPr;R = Nky; ngWkhdk; - fPo;g;ngWkhdk;” %yk; ngwg;gLfpd;wJ vd;gijf;

fhl;Lf.

 juTj; njhilnahd;wpy; fhzg;gLk;> Nkw;; ngWkhdj;Jf;Fk; fPo;g; ngWkhdj;Jf;Fk;

,ilapyhd NtWghL> mj;juTf; $l;lj;jpd; tPr;R vd tiutpyf;fzg;gLj;jg;gLk; vd

vLj;Jf;fhl;Lf.

 “$l;lkhf;fpa> kPbwd; guk;gnyhd;wpd; Nky; tFg;gpd; Nky; vy;iyf;Fk;> fPo; tFg;gpd;

fPo; vy;iyf;Fk; ,ilapyhd NtWghL” vd tPr;R tiutpyf;fzg;gLj;jg;gLk; vd;gij

cjhuzq;fs; %yk; vLj;Jf;fhl;Lf.

 kPbwd; guk;gnyhd;wpy; juTfis VWtupirg;gb xOq;FgLj;jpa gpd;du;> mg;guk;gy;>

rkkhd ehd;F gFjpfshfg; gpupf;fg;gLk; ,lq;fSf;F xg;ghd ngWkhdq;fs;

fhyizfshFk; vd;gijAk; ,it> Q
1
, Q

2
, Q

3
 vd;wthwhff; Fwpg;gPL nra;ag;gLk;

vdTk; Fwpg;gpLf.

 gpd;tUk; ml;ltiziag; gad;gLj;jp vspikahd cjhuzq;fs; %yk; fhyizfisg;

ngWk; tpjj;ijf; fhl;Lf.

Q
1

Q
2

Q
3

,q;F>

Q
1
 : KjyhtJ fhyiz mjhtJ fPo;f; fhyizahFk;

Q
2
 : ,uz;lhtJ fhyiz mjhtJ ,ilak; MFk;

Q
3
 : %d;whtJ fhyiz mjhtJ Nkw;fhyizahFk;

 $l;lkhf;fhj juTfSf;fhf> n vz;zpf;ifj; juTfis VWepiwg;gb xOq;FgLj;jpa

gpd;du;> fhyizfisg; gpd;tUkhW ngwyhk; vd;gijf; fhl;Lf.

1

1
( 1)

4
Q n   ,lj;jpd; <l;L

2

1
( 1)

2
Q n  ,lj;jpd; <l;L

3

3
( 1)

4
Q n  ,lj;jpd; <l;L

 juTj;njhilnahd;wpd; eLg;gFjpapy; mike;Js;s guk;gypd; Kf;fpaj;Jtk; gw;wpa

fUj;ij ntspf;nfhzu;e;J> eLtpy; mike;Js;s juTfSs; 50% khdit guk;gpAs;s

J}u msNt fhyiz ,iltPr;R vdg;gLk; vdf; fhl;Lf.

 ,jw;fhf> fhyiz ,iltPr;R = Q
3 

- Q
1
 vDk; njhlu;igj; Jizahff; nfhs;f.
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cjhuzk;: jug;gl;l juTf; $l;lj;jpd; fhyizfisf; fhz;f

2" 1" 2" 1" 0" 3" 4" 0" 0" 1" 1" 2" 5" 3" 2" 5" 3 " 2" 0" 1

juTg; guk;gy; VWtupirg;gb:

0" 0" 0" 0" 1" 1" 1" 1" 1" 2" 2" 2" 2" 2" 3" 3" 3" 4" 5" 5

juTfspd; vz;zpf;if  n = 20

Kjyhk; fhyiz  Q
1

=
1

( 1)
4

n  ,lj;jpd; <l;L

        =
1

(20 1)
4



Q
1

=  5.25       ,lj;jpd; <l;L

Q
1

=  
1

1 (1 1)
4

 

=  1

,uz;lhk; fhyiz Q
2
   =  

1
( 1)

2
n  ,lj;jpd; <l;L

 =  
1

(20 1)
2



Q
2

 =  10.5 ,lj;jpd; <l;L

 =  
1

2 (2 2)
2

 

=  2

%d;whk; fhyiz Q
3

 =     
3

( 1)
4

n   ,lj;jpd; <l;L

 =
3

(20 1)
4



 = 15.75  ,lj;jpd; <l;L

 =   
3

3 (3 3)
4

 

  =  3

 Nkw;gb guk;gy; mstPLfisj; Jzptjw;fhd FOTf;F xd;W tPjk; fw;wy; cgfuzj;

njhFjpfis toq;fp> FOr; nraw;wpl;lkhf Nkw;gb vz;zf;fUf;fis cWjpg;gLj;jpf;

nfhs;tjw;F khztu;f;Fr; re;ju;g;gkspg;gJ nghUj;jkhdJ.

gpujhd nrhw;fs; (Key words) / vz;zf;fUf;fs;  :

 guk;gy; mstPLfs; - Measures of dispersion

 tPr;R - Range

 fhyiz - Quartile

 fhyiz ,il tPr;R - Inter quartile range

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fis mbg;gilahff; nfhz;L fzpg;gpLf.

 ‘guk;gy; mstPLfs;’ vd;gjd; nghUis tpsf;Fjy;

 guk;gy; mstPLfshd> tPr;R> fhyiz> fhyiz ,iltPr;R Mfpatw;iw mwpKfQ; nra;jy;;.

 jug;gl;l juTg; guk;gYf;fhf> guk;gy; mstPLfisf; fzpj;jy;.
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Nju;r;rp  8 : fzpdp Kiwiknahd;wpidAk; mjd; JizAWg;Gf;fisAk; tpis

jpwdfg; gad;gLj;Jtjw;fhfj; Njly; elhj;Jthu;.

Nju;r;rpkl;lk; 8.1: fzpdpia mwpKfQ; nra;J cs;sPl;L  kw;Wk; tUtpisT cj;jpfis

tptupg;ghu ; .

ghlNtisfs; : 04

fw;wy; NgWfs; :  fzpdpia xU Kiwik vd tptupg;ghu;.

² td;nghUs;fis> cs;sPL> tUtpisT> kw;Wk; nra;Kiw myfhf

tifg;gLj;Jthu;.

² gadupd; Njitfis epiwNtw;Wk; tifapy; cj;jpfisj;

njupTnra;thu;.

² fzpdpnahd;wpy; Vw;gLk; nghJthd NfhshWfisr; rupg;gLj;Jthu;.

² msT kw;Wk; nray;ty;yik Mfpatw;wpd; mbg;gilapy; fzpdpfis

tifg;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 fPNo Fwpg;gplg;gl;Ls;sthW nghUj;jkhd gpuNtrnkhd;iwg; ngw;Wf; nfhs;sTk;.

 Rw;whlypy; fhzf;$ba Kiwikfs; gw;wp tpdtTk;.

c+k;: ghlrhiy Kiwik> Qhapw;Wj; njhFjp> clk;gpy; fhzg;gLfpd;w

     njhFjpfs;; Nghd;wit.

 tiuglk; %yk; my;yJ NtW topfspy; fhl;rpg;gLj;jf; $ba Kiwiknahd;wpd;

gFjpfisAk; mtw;wpd; njhopw;ghL gw;wpAk; fye;Jiuahlnyhd;iw Nkw;nfhs;sTk;.

 c+k;: rkpghl;Lj; njhFjp – czit cs;thq;Ftjw;Fk;  mtw;iw rkpghlilar;

nra;J Nghrizg; gjhu;j;jq;fis cwpQ;Rtjw;Fk; fopTfis ntspNaw;Wtjw;Fk;

cWg;Gfs; cs;sd vd;gJ.

fzpdpnahd;wpidf; fhz;gpj;J> mJTk; Kiwiknahd;nwd mwpe;J nfhs;tjw;F

khztu;fSf;F cjtTk;.

 mjw;F juT cs;sPL nra;jy;> Nrkpj;jy;> nray;Kiwg;gLj;jy;> ntspaPL

nra;jy; Nghd;wtw;wpw;F cs;s ntt;NtW rhjdq;is ,dq;fhzy;.

 fzpdp %yk ; Njitahd Ntiyfis nra ;J nfhs ;tjw ;fhfg ;

gad;gLj;jg;gLfpd;w gy;NtW rhjdq;fisj;; Njitf;Nfw;gj; njupT nra;jy;.

 mt;Ntiyfis nraw;wpwDs;sthW nra;J nfhs;tjw;F mr;rhjdq;fSf;Fupa

tpNrl gz;Gfis mwpe;Jf; nfhs;sy;.

 fzpdpia nraw;gLj;Jk; NghJ Vw;gLk; vspa jtWfis eptu;j;jp nra;tJ

njhlu;ghf khztu;fSld; fye;JiuahlTk;;.

 mbg;gilr; rhjdq;fs; Kiwahf nfhs;FopfSld; (Socket)

  nghUj;jg;gl;buhik

 kpd;rhuk; toq;fy;; njhlu;ghd gpur;rpidfs;

 nkd;nghUl;fs; gjpyspahikg; gpur;rpidfs;
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 fzpdpapd; gUkidAk; mjd; nraiyAk; mbg;gilahff; nfhz;L

fzdpfis tifg; gLj;Jtjw;F khztu;fSf;F cjTq;fs;.

 kPf; fzpdp

 rpW fzpdp

 Ez; fzpdp

 kbNky; fzpdp (Laptop)

 Nkirf;fzpdp (Desk top)

 gyiff; fzpdp(Tab) cs;sq;iff; fzpdp (Tab/ Palm top)

 Fwpg;Gg; Gj;jff; fzpdp

 tFg;ig FOf;fshfg; gpupj;J fPOs;s nraw;ghLfspy; <Lglr; nra;aTk;.

 fzpdp Kiwiknahd;wpy; mlq;fpAs;s rhjdq;fis cs;sPl;L> ntspaPl;L

nra;epuyhf;f Nrkpg;Gr; rhjdq;fs; vd ,dq;fhz re;ju;g;gkspAq;fs;.

 cupa rhjdq;fis rupahd nfhs;FopfSld; (Socket) nghUj;Jtjw;F

khztu;fSf;F cjTq;fs;.

 fzpdpia ,af;Fk; NghJ cupa rhjdq;fs; rupahf nghUj;jg;gl;buhikapdhy;

Vw;gLk; gpur;rpidfis mDgtpg;gjw;Fk; mtw;iw eptu;j;jp nra;tjw;Fk;

re;ju;g;gkspf;fTk;.

gpujhd nrhw;fs; (Key words)

 kPf;fzpdp - Super computer

 Ez; fzpdp - Micro computer

 fzpdp Kiwik - Computer system

 cs;sPl;L> tUtpisTr; rhjdq;fs; - Input and Output  devices

ju cs;sPLfs; :

 Kiwiknahd;wpid tpsf;Ftjw;F nghUj;jkhd tiuglq;fs; my;yJ fhnzhspfs;.

 mbg;gilr; rhjdq;fSld; $ba fzpdpnahd;Wk; Vida nghUj;jkhd rhjdq;fs;

my;yJ mtw;wpd; tiuglq;fs;.

 ,iza trjpfs;.

,iza Kftup :

www.tutorialspoint.com/compute_fundamentals/computer_input_devices.htm

www.tutorialspoint.com/compute_fundamentals/computer_output_devices.htm

www.tutorialspoint.com/compute_fundamentals/computer_memory.htm

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fis mbg;gilahff; nfhz;L fzpg;gpLf

 fzpdp Kiwikapd; gpujhd rhjdq;fis ,dq;fhzy;.

 fzpdpapd; mbg;gilahd cs;sPl;L ntspaPl;L rhjdq;fspd; nray;fis tpsf;Fjy;.

 rhjdq;fisr; rupahff; nfhs;FopfSld;; nghUj;jy;.

 Njitapd; mbg;gilapy; rhjdq;fisj; njupT nra;jy;.

 fzpdpapd; mbg;gil gpur;rpidfis eptu;j;jp nra;J fzpdpia ,af;Fjy;.
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Nju;r;rp 9: fzpdpg; gzpnray; Kiwikia gad;jU tpjj;jpy;

gad;gLj;Jthu;.

Nju;r;rpkl;lk; 9.1 : fzpdp gzpnray; Kiwikia mwpKfQ; nra;J mjd;

njhopy;fis tptupg;ghu;.

ghlNtisfs; : 0 5

fw;wy; NgWfs; :  gzpnray;Kiwik njhopw ;gLk; tpjj ;ijAk; mjidg;

gad;gLj;Jk;  tpjj;ijAk; tptupg;ghu;.

² fzpdpapd; gy;NtW $Wfisg; ngaupl;L mit gzpnray;

KiwikAld; ,iltpidailAk; tpjj;ij tpsf;Fthu;.

² gy;NtW tifg;gl;l gzpnray; Kiwikfis tptupj;J gpujhdkhf

gad;gLj;jg;gLk; gzpnray; Kiwikfisg; ngaupLthu;.

² gzpnray; Kiwik> gpujhd epidtfj;Jld; ,iltpidailAk;

tpjj;ij tptupg;ghu;.

² Nfhg;G Kiwikfs; mtw;wpd; njhopw;ghLfs; Mfpatw;iw tptupg;ghu;.

² fzpdp kw;Wk; mjd; ntt;NtW $Wfspd; tptuf; $w;Wf;fisf;

Fwpg;gpLthu;.

² jtW Kfhikia tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 fPNo Fwpg;gplg;gl;Ls;sthW nghUj;jkhd gpuNtrnkhd;iwg; ngw;Wf; nfhs;sTk;.

 ghijfspy; thfdq;fis topelj;jy; gw;wp khztu;fsJ ftdj;jpw;F nfhz;L

tuTk;.

 nghyp]; cj;jpNahfj;ju; xUtupdhy; thfdq;fis topelj;jy; (rfy

mwpTWj;jy;fSk; if rkpf;iQ %yk;)

 rkpf;iQg; gyif %yk; thfdq;fis topelj;jy; (rfy mwpTWj;jy;fSk;

,yj;jpudpay; rkpf;iQ %yk;)

 ,uhZt my;yJ khztu; gilazpg; gapw;rpahsu; %yk; topelj;jy; (rfy

mwpTWj;jy;fSk; tha;nkhop %yk;)

 thrpfrhiynahd;wpy; FOf;fis topelj;jy; (rfy mwpTWj;jy;fSk; vOj;J

%yk;)

 nghJthf nghJ kf;fis topelhj;Jk; Njit gw;wp khztu;fSld; fye;JiuahlTk;.

 thlif thfd Xl;LdnuhUtupd; gzpfisAk; fzpdp Kiwiknahd;wpd; mbg;gilr;

nraw;ghLfisAk; xg;gpl;L Nehf;fTk;.

 fzpdpf;Fk; gadUf;Fk; njhlu;g;ig Vw;gLj;jp fzpdp %yk; gy;NtW nray;fis

Nkw;nfhs;tjw;F fzpdpia jahu; epiyf;F nfhz;Ltu Ntz;Lnkd;gij

fye;JiuahlTk;.

 fzpdpia  ,af;Ftjw;F ,ilj;njhlu;Gr; nraw;ghnlhd;wpd; Njitia

khztu;fsplkpUe;J ntspf;nfhzuTk;.

 fzpdpf;Fk; gadUf;Fk; ,ilapy; njhlu;ig Vw;gLj;Jtjw;F ,ilKfq;fs;

gpuNahfpf;fg;gLfpd;wd vd;gij tpsf;Ftjw;F re;ju;g;gkspf;fTk;.

 fzpdpapy; gy;NtW ,ilKfq;fs; fhzg;gLtijj; NjLtjw;F re;ju;g;gk; toq;fTk;.

 fzpdpfSf;F gy;NtW gzpnray;; Kiwikfs; cgNahfg;gLj;jg;gLfpd;wd vd;gij

,dq;fhz re;ju;g;gk; toq;fTk;.

 jw;fhyj;jpy; gutyhfg; gad;gLj;jg;gLk; gzpnray; Kiwikfisg; ngaupl cjtp

nra;aTk;.
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 fzpdpapd; ,af;f Mspiar; nraw;gLj;jpaJ Kjy;> fzpdp jahu; epiyf;F tUk; tiuahd>

jahu; gLj;jy; nray;Kiwia mtjhdpg;gjw;F tha;g;gspf;fTk;.

 fzpdpapd; gy;NtW $Wfshd USB Pen Drive, Printer, USB Dongle Nghd;wtw;iw nrUFk;NghJ

,af;f KiwikAld; Vw;gLk; nraw;ghl;bidj; njspTgLj;jpf; nfhs;tjw;Fr; re;ju;g;gk;

toq;fTk;.

 ,af;f Kiwikf;Fk; gpujhd epidtfj;jpw;Fk; ,ilapy; eilngWk; ,ilnjhlu;ig

fye;Jiuahl ,lkspf;fTk;. ,jw;F Defragmentation, Restore, Backup, Clear Temporary

file Nghd;wtw;iw gad;gLj;Jtjw;F topfhl;lTk;.

 fzpdpapdJk; mjd; $WfspdJk; tpguf; $w;Wf;fisAk; tpsf;Ftjw;Fj; J}z;lTk;.

,jw;fhf System Information mwpKfg; gLj;jTk;.

  gadUf;Fk; gzpnra; Kiwikf;Fkpilapyhd njhlu;gpid  tpsf;Fjy;

ghl tplaq;fis njspTgLj;jpf; nfhs;tjw;fhd topfhl;b:

 Jz;lhly; ePf;fk; (Defragmentation) vd;gij tpsf;Ftjw;F fzprkhd msT gazpfs;

mku;e;Js;s $lNt ,lj;Jf;fplk; ntWikahd Mrdq;fs; cs;s xU g]; tz;biaf;

fUJf. xNu FLk;gj;ijr; Nru;e;j ehd;F Ngu; g]; tz;bnahd;wpy;  VWk;NghJ>

,lj;jpw;fplk; mku;e;jpUf;Fk; gazpfis NtW Mrdq;fSf;F khw;wp> mf;FLk;gj;Jf;F

gf;fj;J Mrdq;fis xOq;F nra;J nfhLj;jy;.

gpujhd nrhw;fs; (Key words)

 fzpdp ,ilKfq;fs; - Computer interfaces

 gzpnra; Kiwikfs;  - Operating systems

 Jz;lhly; ePf;fk; - Defragmentation

ju cs;sPLfs ; :

  fzpdp

 gzpnray; Kiwikfs;

 ntt;NtW gzpnray; Kiwik ,ilKfq;fisf; fhl;Lk; glq;fs;

fzpg;gP;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fisj; Jizahff; nfhs;f>

 gzpnray; Kiwiknahd;wpd; mtrpaj;ijr; Rl;bf;fhl;Ljy;

 fzpdpapd; gy;NtW ,ilKfq;fisg; ngaupLjy;.

 ,af;f Kiwiknahd;wpd; nraw;ghl;bid tpsf;Fjy;.

 fzpdpapd; gy;NtW $WfisAk; ,af;f KiwikAldhd ,ilj;njhlu;igAk; tpsf;Fjy;.

 ,af;f Kiwikf;Fk; gpujhd epidtfj;jpw;Fk; ,ilapyhd ,ilj;njhlu;ig tpsf;Fjy;

 fzpdpapdJk; mjd; gy;NtW $WfspdJk; tpguf;$w;Wfis Kd;itj;jy;.
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Nju;r;rp kl;lk;  9.2: fzpdpg; gzpnray; Kiwikiag; gad;gLj;Jthu;.

ghlNtisfs; : 0 4

fw;wy; NgWfs; :  gzpnray; Kiwikapd; ghfq;fis ,dq;fhz;ghu;. (Desktop,

Explorer, Controls)

² ciwfs;̂ Folder)> cg ciwfis ̂ sub folder& cUthf;Fthu;.

² nrYj;jp ^Drive& ciw> cg ciw Mfpatw;iw ,dq;fhz;ghu;.

² Nfhg;Gf;fspd; ghfq;fis ,dq;fhz;ghu;.

² Explorer / Nautilus Clhf ciw khjpupia mtjhdpg;ghu;/ khw;wpaikg;ghu;.
² nrYj;jp> Nfhg;G> ciw> Mfpatw;iw fl;lisf; Nfhl;ilg; ̂Command

Line& gad;gLj;jp ,dq;fhz;ghu;.

² USB Mouse, Pen Drive, Printer,  HSDPA dongle Nghd;wtw;iwf; fzpdpAld;

,izf;Fk; re;ju;g;gj;jpy; gzpnray; Kiwikapd; elj;ijia

mtjhdpg;ghu;.

² Controls Ig; gad;gLj;jp nra;gzp Kiwikapd; ntt;NtW ghfq;fs;

njhlu;ghfj; Njbawpthu;.

² Rl;b (Mouse)
² xyp (Sound)
² Personalization
² jpfjpAk; NeuKk; ̂ Date & Time&
² Folder Option
² Ngr;ir ,dq;fhzy; ̂Speech Recognition&
² gadu; fzf;Ffs; ̂ User Accounts&

² Task Manager gad;gLj;jp Linux ,y; ps - A Ig; gad;gLj;jp nra;gzp

Kiwikapd; nra;gzpfisg; ^Process& gw;wpj ; NjbawpaTk;>

nra;gzpfis epWj;jpitf;fTk; KbAk; vd;gij ,dq;fhz;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 fPNo Fwpg;gplg;gl;Ls;sthW nghUj;jkhd gpuNtrnkhd;iwg; ngw;Wf; nfhs;sTk;.

 gy;NtW gzpnray; Kiwikfis ngaupl re;ju;g;gk; toq;fTk;.

 jpwe;j %y gzpnray; Kiwikfis (Open Source Operating Systems) ngaupl

cjtTk;.

 gzpnray; Kiwikapd; rpy mbg;gil $Wfshd Desktop, Explore,  Control

Nghd;wit gw;wp fye;Jiuahl tha;g;gspf;fTk;.

 gzpnray; Kiwikapd; mbg;gilf; fl;lisfisf; fl;lisf; Nfhl;L

,ilKfj;ijg; (Command Line) gad;gLj;jp nraw;gLj;jr; re;ju;g;gk; toq;fTk;.)

 mbg;gilf; fl;lisfis ghtpj;jypd; %yk;:

 ,af;fp (Driver) fSf;fpilapy; khWtjw;F>

 Nfhg;Giw (Folder) fSf;fpilapy; khWtjw;F>

 Gjpjhf Nfhg;Giwnahd;iw cUthf;Ftjw;F>

 Nfhg;Giwnahd;iw ePf;Ftjw;F>

 Nfhg;Giwnahd;wpDs; ,Uf;Fk; Nfhg;Gfis mwpe;J nfhs;tjw;F>

 Nfhg;nghd;iwf; Nfhg;Giwnahd;wpw;Fg; gpujp (Copy) nra;tjw;F>

Nghd;w fl;lisfis ,af;Ftjw;Fr; re;ju;g;gk; toq;fTk;.

 Desktop kPJ Nfhg;Giwnahd;iw cUthf;fp mjDs; JizNfhg;Giw  xd;iw

cUthf;Fk; tpjj;ij mwpe;J nfhs;sr; re;ju;g;gk; toq;fTk;.
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 cUthf;fg;gl;l Nfhg;Giw gzpnray; KiwikapDs; mike;Js;s tpjj;ij

Explore/Nautilus %yk; tpsq;fpf;nfhs;s re;ju;g;gk; toq;fTk;.

 Nfhg;nghd;iw njd;gl itj;jy;> kiwj;J itj;jy;> Nfhg;G ePbg;ig(Extension)

njd;gl itj;jy;> kiwj;J itj;jy; vd;gtw;iw nra;J ghu;f;f ,lkspf;fTk;.

 fPNo fhzg;gLfpd;w td;nghUl;fisf; fzpdp KiwikAld; nghUj;jpaJk;>

gzpnray; Kiwik ,jw;Fg; gjpyspf;Fk; tpjj;ij mtjhdpg;gjw;F re;ju;g;gk;

toq;fTk;.

 USB Mouse

 Pen drive

 Printer

 HSDPA Dongle

 Control Panel I gad;gLj;jp Rl;b (Mouse) apd; gz;Gfis khw;Wtjw;F re;ju;g;gk;

toq;fTk;.

 Control Panel I gad;gLj;jp xyp (Sound) mikg;ig khw;Wtjw;F re;ju;g;gk; toq;fTk;.

 Control Panel I gad;gLj;jp Personalization ,y; khw;wq;fis nra;tjw;F re;ju;g;gk;

toq;fTk;.

 Control Panel I gad;gLj;jp Date & Time ,y; khw;wq;fis nra;tjw;F ,lkspf;fTk;.

 Control Panel I gad;gLj;jp Speech Recognition ,y; khw;wq;fis nra;tjw;F

,lkspf;fTk;.

 Control Panel I gad;gLj;jp User Accounts cUthf;Ftjy;> ,tw;wpy; khw;wq;fis

nra;jy;> Privileges toq;Fjy;> ePf;fptply; Nghd;wtw;iw nra;tjw;F ,lkspf;fTk;.

 Ctrl+Alt+Del %yk; Task Manager / Terminal ,y; ps –A I gad;gLj;jp nray;Kiw

(Process) fisf; fz;Lgpbg;gjw;Fk;> epWj;Jtjw;Fk; re;ju;g;gk; toq;fTk;.

gpujhd nrhw;fs; (Key words)

 ciw  - Folder

 fl;lisf; NfhL   - Command line

 nrYj;jp    - Drive

 ePbg;G    - Extension

 Ntiyj;jsk;    - Desktop

ju cs;sPLfs; :

 Windows  gzpnray; Kiwik nfhz;l fzpdpfs;

 Linux  gzpnray; Kiwik nfhz;l fzpdpfs;

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fis mbg;gilahf; nfhs;f

 gzpnray; Kiwikfis ngaupLthu;.

 gzpnray; Kiwik tiffisg; ngaupLthu;.

 gzpnray; Kiwiknahd;wpd; mtrpaj;ij tpsf;Fthu;.

 gzpnray; Kiwik fzpdpapd; gy;NtW gFjpfisAk; fl;Lg;gLj;Jfpd;wJ vd;gij

fhl;Ltjw;F Njitahd cjhuzq;fSld; gl;bay; jahupg;ghu;.
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Nju;r;rp 10.0 : ehshe;j tho ;f ;ifapy; gpur ;rpidfs; j Pu ;g ;gjw ;fhf gpuNahf

nkd;nghUs;fisg; gad;gLj;Jthu;.

Nju;r ;rp kl;lk; 10.1 :Mtzkhf;fYf;fhf nrhy; Kiw topg;gLj;jy; nkd;nghUisg;

gad;gLj;Jthu ; .

ghlNtisfs; : 14

fw;ww; NgWfs; : ² Task Manager gad;gLj;jp Linux ,y; ps - A Ig; gad;gLj;jp nra;gzp

Kiwikapd; nra;gzpfisg;̂ Process& gw;wpj; NjbawpaTk;> nra;gzpfis

epWj;jpitf;fTk; KbAk; vd;gij ,dq;fhz;ghu;.

      ²  nrhy;Kiw topg;gLj;jy; nkd; nghUisj; jpwe;J Nfhg;Gf;fisr;

Nrkpj;jy;> mbg;gil ahd gjpg;gpj;jy; gzpfisr; nra;jy;> tbtikj;jy;

(Formatting)> ghlq;fisAk; ,yf;Fg; nghUs;fisAk; (objects) gpujp

nra;jy;> efu;j;Jjy; Mfpatw;iwr; nra;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 fPNo Fwpg;gplg;gl;Ls;sthW nghUj;jkhd gpuNtrnkhd;iwg; ngw;Wf; nfhs;sTk;.

 md;whlk; fhzf;$ba gy;NtWgl;l Mtzq;fs; rpytw;iwf; fhz;gpj;J> mtw;wpy;

nrhy;Kiwtopg;gLj;jy; nra;ag;gl;Ls;s tpjk;> gf;fk;> epiu> ge;jp mike;Js;s

tpjk; Nghd;wtw;iwf; fye;Jiuahly;.

 ghlq;fisj; (Text) jtpu mjDs; ,lg;gl;Ls;s Vidait gw;wpAk; fye;Jiuahly;

(tiuglq;fs;> ml;ltiz Nghd;wit)

 mtw;Ws; Nkw;nfhs;sg;gl;Ls;s gy;NtW tbtikj;jy;fis mwpKfg;gLj;jy;.

 mit mr;rplg;gl;Ls;s tpjk; gw;wpf; fye;Jiuahly;

(,jw;F mr;Rg;Gj;jfq;fs;> nra;jpj;jhs;> nraw;wpl;l mwpf;if> miog;gpjo; Nghd;w

mr;Rg;gpujpfisg; ghtpf;fyhk;)

 ,j;Nju;r;rpiaf; fw;gpf;Fk; NghJ nra;Kiw mDgtq;fisg; ngw khztu;fSf;F

re;ju;g;gkspj;jy; Ntz;Lk;. mg;NghJ gutyhfg; gad;gLj;jg;gLk; cupj;JupikAs;s

nra;gzp nkd;nghUshf Microsoft office my;yJ jpwe;j FwpaPl;L nkd;nghUshfpa

open office tif nra;gzp nkd;nghUnshd;iwNah gad;gLj;jg;gLk;. ,it ,uz;ilAk;

gad;gLj;JtJ ngupJk; nghUj;jkhdJ. ,tw;Ws; ve;j nkd;nghUisg;

gad;gLj;jpaNghjpYk;> mjd; ntt;NtW tiffis mwpKfQ; nra;Ak; NghJ>

mtw;wpy; rpy gy khw;wq;fs; epfOk; vdTk; khztu;fs; tpsq;fpf; nfhs;sf;

$bathwhfg; ghlj;ijj; jpl;lkpl;Lf; nfhs;f.

 kuG u Pjpahd nrhy;Kiwg;gLj ;Jk; KiwfSld; fzpdp Kiw %yk;

nraw;gLj;jg;gLfpd;w nrhy;Kiwg;gLj;jypid xg;gpl;L mjd; ed;ikfis khztu;fs;

mwpe;J nfhs;Sk; tifapy; fye;JiuahlTk;.

 Microsoft word 2007 ,il Kfg;gpd; xt;nthU Menu item %yk; Njitahd

Ntiyfisr; nra;J nfhs;syhk; vdTk;> me;je;j Menu item kPJ Mouse ,id

click nra;tjhy; mt;Ntiyfisr; nra;J nfhs;syhk; vdTk; vLj;Jf; fhl;Lf.

 gupe;Jiu nra;ag;gl;l nkd;nghUSf;F Vw;Gila tifapy; ghl cs;slf;ff;$ba

tifapy; nra;Kiwg; gapw;rpfSf;F Kd;Dupikaspj;J fw;gpj;jw; nraw;ghLfis

cupa fhyj;jpw;Fs; nra;J Kbf;fTk;.

 Vw;fdNt jahu;gLj;jpa Mtznkhd;wpidg; gad;gLj;jp> mbg;gilahd gjpg;G

kw;Wk; tbtikj;jy; (formatting) ehlhf;fisAk;> gpujp nra;jy;> efu;j;Jjy;

Nghd;wtw;iwAk; jpl;lkpLf.
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 nrhy;Kiw topg;gLj;jp nkd;nghUs;fs; gy;NtW epWtdq;fshy; cw;gj;jp

nra;ag;gl;Ls;sd vd;gdTk; mtw;iw tpiyf;F thq;Fjy; Ntz;Lk; vdTk;>

jpwe;j FwpaPl;L nkd;nghUs;fis ,ytrkhfg; gad;gLj;jyhk; vdTk; tpsf;Ff.

khztuJ nraw;ghLfSf;fhf> nghJthd office package> jpwe;j FwpaPl;L

nkd;nghUs; package Mfpa ,uz;ilAk; gad;gLj;Jtjhapd; mt;tpuz;L

nkd;nghUs;fisAk; gad;gLj;Jk; jpwidg; ngwyhk;.

 ve;j nrhy;Kiw topg;gLj;jp nkd;nghUisg; gad;gLj;jpa NghjpYk;

xt;nthd;wpdJk; ,il Kfj;ijAk;> me;je;jr; nraw;ghl;Lf;fhfg; gad;gLj;j

Ntz;ba fUtpiaj; njupT nra;J nfhs;Sk; tpjj;ijAk; njspthf vLj;Jf;

fhl;Lf. (gpd;du; Vida nraw;ghLfspd; NghJ khztu;fs; jhkhfNt Fwpj;j

fUtpiag; ngw;W mjidg; gad;gLj;Jtu;.)

 nrhy;Kiw topg;gLj;jp nkd;nghUisg; gad;gLj;jp Gjpjhfj; jahupj;j my;yJ

gjpg;Gr; nra;j Nfhg;nghd;wpid Nrkpf;Fk; tpjj;jpid nra;Kiwapy; nra;AkhW

khztiu topg;gLj;Jf.

 gf;f mikg;G njhlu;ghf njspthf tpsf;fkspj;J ntt;NtW tifahd

Nfhg;Gf;fSf;fhf gf;f mikg;G NtWgLk; vd;gij vLj;Jf; fhl;Lf.

 gpujp nra;jy;> efu;j;Jjy; Nghd;wtw;iwr; nra;tjw;fhf gy Kiwfs; cs;sd

vd;gij vLj;Jf; fhl;b> kpf vspikahd> ,yFthd Kiwia khztUf;Fg;

gupr;rag;gLj;Jf.

 nrhy;Kiw topg;gLj;jy; nkd;nghUnshd;wpy; cs;s ml;ltizfis

cl;gLj;Jtjd; Kf;fpaj;Jtj;ij tpsf;Ff. ml;ltizfis cl;gLj;jp>

ml;ltizfisj; jkf;Fj; NjitahdthW mikj;Jf;nfhs;tjw;fhfg;

gad;gLj;Jk; rfy nraw;ghLfisAk; khztu;f;F gupr;rag;gLj;Jf.

 fbjnkhd;wpy; my;yJ Mtznkhd;wpy; tiutpay;fs; my;yJ xspg;glq;fisr;

Nru;j;jiyAk;> tiuGfs; Nru;j;jiyAk; khztu;f;Fg; gupr;rag;gLj;Jf.

 fbjnkhd;W my;yJ Mtznkhd;W jahupj;J Kbj;j gpd;du; mJ Kw;wpYk;

rupahdjh vd cWjpg;gLj;jpf; nfhs;tjw;fhf vLj;Jr; rupgLj;jpa mfuhjp

Mfpatw;iwg; gad;gLj;Jk; tpjj;jpid tpsf;Ff.

 jahupj;J Kbj;j Mtznkhd;wpid mr;rpl Kd;du;> Kd; ghu;f;if (Pre view)

jahupg;gjd; Mfpatw;iw tpsf;Ff. mjw;fika> jahupj;j Mtzj;ij mr;rpl

Kd;du; Kd;ghu;f;if nra;J guprPypj;Jg; ghu;f;f khztidg; guPr;rag;gLj;Jf.

 fzpdpAld; ,izf;fg;gl;Ls;s mr;Rg; nghwpiar; nra;jy;> gpd;du; Njitahd

njhifg; gpujpfs; ngWjy; Mfpatw;iwr; nra;Ak; tpjj;jpid tpsf;fp mr;Rg; gpujp

vLf;f topg;gLj;Jf.
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gpujhd nrhw;fs; (Key words)

 nrhy;Kiwtopg;gLj;jy; nkd;nghUs;  - Word processing software

 tbtikj;jy;  - Formatting

 gf;fk; mikj;jy;   - Page setting

jutpUj;jp cs;sPLfs; :

 nrhy;Kiw topg;gLj;jp nkd;nghUs; xd;Nwh my;yJ gytw;iwNah nfhz;l fzpdpfs;

 ikf;Nuh nrhg;l; xgP]; (Microsoft office)

 jpwe;j tif nkd;nghUs;fs; (Libre Office)

 gy;NtW tifahd Mtz mr;Rg;gpujpfs;

 gy;Y}lf xspvwpitf; fUtp (Multimedia Projector)

tpje;Jiuf;fg;gl;l ,izaj;jsq;fs;

http://www.flyertutor.com/microsoft-word-tutorials/flyer-tutor/florist-flyer-flower-garden.asp

https://wiki.documentfoundation.org/images/3/35/WG40-WriterGuideLO.pdf

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epajpfis mbg;gilahff; nfhs;f.

 nrhy;Kiwtopg;gLj;jp nkd;nghUnshd;iw cgNahfpj;J Mtznkhd;iw cUthf;Fjy;

 me;j Mtzj;jpy; Njitahd tbtikj;jy;fisr; nra;jy;

 me;j Mtzj;jpw;Fj; Njitahd ml;ltizfis cs;spLjy;

 ,jw;Fj; Njitahd tiufiyfs;> epow;glq;fs; Nghd;wtw;iwr; nrUFjy;

 vOj;Jg; gpio jpUj;jp> nghUs; tpsf;f nrhw;fsQ;rpak; vd;gtw;iwg; gad;gLj;jp

rupahd nrhw;gpuNahfj;ij Nkw;nfhs;Sjy;

 mr;rplKd; ghu;g;gpiag; gad;gLj;jj; Njitahd rupg;gLj;jy;fSf;Fg; gpd; Mtzj;ij

mr;rpLjy;



94

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

Nju;r;rp kl;lk; 10.2:ml;ltizg;gLj;jpa juTfisf; fsQ;rpag;gLj;Jtjw;Fk; juTfisg;

gFg;gha;tjw;Fk; tpupjhs; nkd;nghUs;fisg; gad;gLj;Jthu;.

ghlNtisfs; : 14

fw;ww; NgWfs; :  tpupjhs; nkd;nghUspd; mtrpaj;ijAk; mjd; gad;ghl;ilAk; tpsq;fpf;

nfhs;thu;.

 tpupjhs; top fz;lwpjy; (Navigation) gz;Gf;$Wfis kPsha;T nra;J

Ntiyj;jhnshd;iw mikg;ghu;.

 cjtp "Help" iag; gad;gLj;Jthu;.

 juTfisr; nrUfp mtw;iw xOq;F Kiwg;gb fhl;rpg;gLj;Jthu;.

 nrUfpa juTfisf;nfhz;L fzpj;jy;fisr; nra;thu;

 juTfis> gjpg;Gr;nra;jy;> efy;nra;jy;> efu;j;Jjy;> ntl;Ljy;> xl;Ljy;>

tbtikj;jy; Mfpatw;iwr; nra;thu;.

 "Auto fill" #j;jpuj;ijg; gad;gLj;Jthu;.

 rpw;wiwfis ,izf;Fk; tpjj;ijAk; ikag;gLj;Jk; tpjj;ijAk;

fw;wwpthu;.

 juTg;ngau;> tPr;R> tb> njupT kw;Wk;  nry;Ygbahf;fg;gl;l

gl;bay;fisg; gad;gLj;jp juTfisf; ifahs;thu;.

 tha;g;ghLfisAk; rhu;GfisAk; gad;gLj;Jthu;.

 tiuGfs;> glq;fs; mikg;ghu;.

 jiyg;GfSk; mbf;Fwpg;GfSk; nrUFthu;.

 Ntiyg;Gj;jfj;ijr; Nrkpg;ghu;> gf;f gz;Gf;$Wfs; (Features)mikg;ghu;>

mr;rpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 tFg;gpy; khztu;fsJ Gs;spg; gjpNtL jahupf;Fk; Kiw gw;wp fye;JiuahLtjd;

%yk; ghlj;jpw;F gpuNtrpf;fTk;.

 fzpg;nghwpiag; gad; gLj;jp> khztu;fspd; nkhj;jg; Gs;sp> ruhrup> epiy

vd;gtw;iw fhZk; tpjj;ijf; fye;JiuahlTk;.

 Gs;spfspy; khw;wk; Vw;gLk; NghJ Gs;spg; gjpNtl;bid jpUj;JtjpYs;s

rpukq;fis vLj;Jf; fhl;lTk;.

 fzpdp %yk; Gs;spg; gjpNtL jahupf;Fk; NghJ> mjpYs;s ,yF jd;ikiaAk;

mjdhy; fpilf;Fk; ed;ikfisg; gw;wpAk; khztu;fs; mwpe;J nfhs;sf;

$bathwhd fye;Jiuahlnyhd;iw Nkw;nfhs;sTk;.

 tpupjhs; nkd;nghUisj; jpwe;J mjd; ,ilKfj;ijAk; fPo; fhZk;

tplaq;fisAk; cs;slq;ff; $ba tifapy; njspT gLj;jiy Nkw;nfhs;sTk;.

 gzpg;Gj;jfk; (work book)> gzpj;jhs; ( worksheet)> tupir> neLtupir> fyd;

ngau;> tupir ,yf;fk;>  neLtupir vOj;J> tPr;R> #j;jpug; gl;il vd;gd.

 gzpjhnshd;wpy; Rl;b fhl;bapd; (Mouse pointer) tbtk; khWk;; re;ju;g;gq;fisAk;

mk;khw;wq;fs; xt;nthd;wpd; NghJk; nra;af;$batw;iwAk; njspT gLj;jTk.;

 gzpjhspy; rpw;wiwfSf;fpilapy; efu;jy;> Ntz;ba rpw;wiwf;Fr; nry;yy;>

KjyhtJ rpw;wiwf;F xNu jlitapy; nry;yy; Nghd;wtw;iw njspT gLj;jTk;.

 juT gjpjy;> gjpe;j juitj; jpUj;Jjy;> gpujpaply;> efu;j;jy;> ntl;b xl;Ljy;

kw;Wk;  tbtikj;jy; vd;gtw;iw tpsf;fTk;.
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 milahs Kfg;G label> vz;> #j;jpuk; vd;gtw;iw tpsf;fg; gLj;jp> mit

fyd;fspy; mikAk; tpjj;ij fhz;gpf;fTk;.

 Auto Fill gad;gLj;jf;$ba re;ju;g;gq;fisf; fhz;gpf;fTk;.

 juT tupirg; gLj;jy;> (Data sort), tbfl;ly; (Filter), nry;Ygbahf;fy; gl;bay;

(Validation List) vd;gtw;iw njspT gLj;jTk;.

 rkd;ghLfisAk; #j;jpuq;fisAk; njspT gLj;jTk;.

 tiuGfis njspT gLj;jTk;.

 jiyg;G> mbf;Fwpg;G vd;gtw;iw tpsf;fTk;.

 gzpg;Gj;jfj;ijr; Nrkpj;jy;> gf;f mikT ( page setup)> mr;Rg; gpujp vLj;jy;

vd;gtw;iw njspT gLj;jTk;.

gpujhd nrhw;fs; (Key words)

 tpupjhs; nkd;nghUs; - Spread sheet software

 gzpj;jhs; - Worksheet

jutpUj;jp cs;sPLfs; :

   fzpdpf; $lk;

 tpupjhs; nkd;nghUs;

 tFg;G khztu; Gs;spg;gl;bay; xd;W my;yJ gy

 gy;Yhlf vwpfUtp

fzpg;gPl;L> kjpg;gPl;L epajpfs;:

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

 tpupjhs; nkd;nghUs; gad;gLj;jf;$ba re;ju;g;gq;fis tpsq;fpf; nfhs;Sjy;.

 tpupjhs; gad;gLj;jp Gs;spg;gjpNtL jahupj;jy;.

 tpupjhs; %yk; tiuGfs; cUthf;Fjy;.

 rkd;ghLfisAk; #j;jpuq;fisAk; gad;gLj;jp fzpg;gPLfis ,yFthfr; nra;jy;.

 gf;f mikTfis Njitf;Nfw;g nra;J mr;Rg; gpujp vLj;jy;.
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Nju;r;rp kl;lk;  10.3 :  ,yj;jpudpay; mspf;iff;nfd mspf;if nkd;nghUl;fisg;

    gad;gLj;Jthu;

ghlNtisfs; : 08

fw;ww; NgWfs; :  mbg;gil mspf;iffisj; jpl;lkpl;L mjd;gb myFfisj; jPu;khdpg;ghu;.

 ghlk;> fUg;nghUs;. ghzp Mfpatw;Wld; njhopw;gLthu;.

 tiuGfs;> glq;fs;> ml;ltizfs;> tbtq;fs; Mfpatw;iwg;

gad;gLj;Jthu;.

 Clfg; glr; nrUfy;> mirT+l;lk; Mfpatw;Wld; njhopw;gLthu;.

 fUg;nghUs;> ghzp> gpd;dzp Mfpatw;iwg; gad;gLj;Jthu;.

 mspf ;if nkd;nghUspd ; rpwg ;g pay;Gfis mspf ;ifia

epUkhzpg;gjw;nfdg; gad;gLj;Jthu;.

 xyp> Clfg; glk; (Media Clip)> mirT+l;lk; Mfpatw;iw mspf;ifapy;

cl;gLj;Jthu;.

 gy;NtW khjpupaq;fSf;fika mspf;ifiag; gjpg;Gr; nra;thu;.

fw;wy; fw;gpj;jy; nraw;ghLfs; :

 fPNo Fwpg;gpl;Ls;sthW nghUj;jkhd gpuNtrnkhd;iwg; ngw;Wf;nfhs;sTk;.

 md;whl tho;tpy; mspf;iffs;(Presentation) gad;gLj;jg;gLfpd;w re;ju;g;gq;fs;

gw;wp khztu;fSld; fye;JiuahlTk;.

 ,yj;jpudpay; mspf;ifapd; %yk; epfo;j;JdUf;Fk; mtjhdpg;NghUf;Fk; fpilf;Fk;

fpilf;Fk; gad;fs; gw;wpf; fye;JiuahlTk;.

 cUthf;fg;gl;l mspf;ifnahd;iwf; fhz;gpj;J> mjpy; fhzg;gLk;> tpNrl kw;Wk;

ftu;r;rpahd mk;rq;fs; vd;gtw;iw mwpKfg;gLj;jTk;.

 mspf;if nkd;nghUisj; jpwf;Fk; tpjj;ijf; fhz;gpf;fTk;.

 Microsoft Office kw;Wk; jpwe;j %y Mfpa ,UtiffisAk; cgNahfpj;J nra;Kiwg;

gapw;rpfspy; <LglTk;.

 mspf;ifnahd;wpd; Kf;fpa mk;rq;fis mwpKfg;gLj;jTk;.

 gltpy;iy (Slide)> jsf;Nfhyk; (Layout), jiyg;Giu> cgjiyg;Giu tbtikg;Gfs;

 mspf;if xd;iw jpl;lkplypy;  cs;s Kf;fpaj;Jtj;ij tpsf;fTk;.

 jiyg;Giu> cg jiyg;Giu> glq;fs;> ml;ltizfs; vd;gtw;iwr; rupahd

Kiwapy; gltpy;iyapDs; ,ly;

 mit fhl;rpg;gLj;jg;glNtz;ba tupirKiwiaAk; tbtikg;G Kiw gw;wpAk;

tpsf;fk; ,Uj;jy;

 gltpy;iy ,Ds; xt;nthU tplaq;fisAk; cs;sply; nra;Ak; Kiwiaf;

fhz;gpf;fTk;.

 jiyg;G> cgjiyg;G> glq;fs;> ml;ltiz Clf ntl;Lj;Jz;Lfs; (Media

clips) Clhf FWk;gl Jz;lq;fs; vd;gd.

 Njitahd jsf;Nfhsk; (Layouts) Gjpa gltpy;iy mspf;ifapy; cl;gLj;jy;

gw;wpa tpsf;fk; ngw;Wf;nfhLj;jy;

 mspf;if fhl;rpg;gLj;Jk; tpjk;> tof;fg;gLj;jy; gw;wp tpsf;fj;ijg; ngw;Wf;

nfhLf;fTk;.

 Custom Animation, Slide Transition

 jahupj;j mspf;ifia ntt;NtW Nfhg;G tiffspd; fPo; Nrkpf;f topg;gLj;Jf.

 jahupj;j mspf;ifia ntt;NtW khjpupaq;fspd; fPo; mr;rpl topg;gLj;Jf.
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 NtWgl;l nkd;nghUs; gjpg;GUf;fspy; (versions) fhzg;gLk; NtWghLfis

vLj;Jf;fhl;Lf.

 jug;gl;Ls;s tiyj;js Kftupfs; Clhf Vida ghltplaq;fs; njhlu;ghd

tpsf;fj;ij toq;Ff.

gpujhd nrhw;fs; (Key words)

 mspf;if -   Presentation

 Clf ntl;Lj;Jz;L -   Media Clip

jutpUj;jp cs;sPLfs; :

 mspf;if nkd;nghUSld; $ba fzpdp

 cUthf;fg;gl;l mspf;ifnahd;W my;yJ gy.

 gy;Y}lf vwpitf;fUtp (Multimedia projector)

gupe;Jiuf;fg;gl;l ,iza ,izg;Gf;fs;

http://ase.tufts.edu/its/trainDocuments/powerpoint07Basics.pdf

http://www.roanestate.edu/webfolders/youngm/gis110/powerpoint/powerpoint_tutorial.pdf

http://library.med.utah.edu/ed/eduservices/handouts/PowerPoint_Web/

PPT2003_basic_tutorial.pdf

http://inpics.net/powerpoint03.html ( You can Start from this URL)

http://wiki.openoffice.org/wiki/Documentation/How_Tos/First_Steps_in_Impress2

fzpg;gPl;L> kjpg;gPl;L epajpfs;

gpd;tUk; tplaq;fisf; fUj;jpw; nfhs;f:

 toq;fg;gLk; re;ju;g;gj;jpw;Fg; nghUj;jkhd mspf;ifnahd;iw tbtikj;jy;

 mspf;if nkd;nghUnshd;iwj; jpwe;J mjw;Fj; Njitahd cUtiuiaj; njupTnra;jy;

 nghUj;jkhd tplaq;fis cs;slf;fp mspf;ifia nkU$l;Ljy;

 xt;nthU gFjpiaAk; Njitf;Nfw;wthW mirT+l;lk; nra;jy;

 mspf;ifiaj; NjitahdthW fhl;rpg;gLj;Jjy;.

 mspf;ifia vjpu;fhyj; Njitf;fhfr; Nrkpj;J itj;jy;.
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Nju;r;rp 11.0 : gaDWjpkpf;f tifapy; jfty;fisg; ngWjy;> njhlu;ghly;

Mfpatw;Wf;nfd ,izaj;ijg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.1 : jfty;fis mZFtjw;fhf ,izaj;ijg; gad;gLj;Jthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :  ,izaj;jpd; tuyhw;iwf; fye;JiuahLthu;.

 ,izaj;Jld; njhlu;Gw;W nra;jpfisg; gupkhwpf; nfhs;thu;.

 ,iza Kftupfisg; gFj;jhuha;thu;.

 ,izaj;js Kftupapd; $Wfis tptupg;ghu;.

 Njlw;nghwpiag; gad;gLj;Jthu;.

 tiyf;flg;gplj;jpd; njhopw;ghLfis tptupg;ghu;.

 tiyf;flg;gplq;fspYs;s jfty;fisg; gad;jUk; tpjkhfj; NjLthu;.

 gy;NtW tifg;gl;l tiyf;flg;gplq;fis ,dq;fhz;ghu;.

 ,izar; Nritfis tptupj;J mtw;iwg; gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 nry;ypl njhiyNgrpfs; xd;Nwhnlhd;W njhlu;GgLk; tpjj;ijg; gw;wp khztu;fSld;

fye;Jiuahb tiyg;gpd;dy; gw;wpa vz;zf;fUit tpsf;FtJld; ghlj;jpw;F

gpuNtrpf;fTk;.

 ‘fzpdp tiyg;gpd;dy;’ vd;gij tpsf;fTk;

 ,izak; ‘tiyg;gpd;dy;fspd; tiyg;gpd;dy;’(Network of networks) vd;gij tpsf;fTk;.

 KjyhtJ fzpdp tiyg;gpd;dy; ARPANET tiyg;gpd;dy; njhlf;fk; ,d;W

fhzg;gLfpd;w ,izak; tiuf;Fkhd tsu;r;rpapid tpsf;fTk;.

 ,izak; tsu;;r;rpailAk; NghJ nrk;ik elg;G tof;F(Protocol) fspd; Njitfs;

Njhd;wpa tpjj;ij tpsf;FtJld; newpKiwfisAk; tpsf;fTk;.

 ,izaj;jpw;F Eiotjw;fhf gad;gLj;jg;gLfpd;w ,iza cyhtpfis (Internet Ex-

plore, Google Chrome, Mozilla firefox ) mwpKfg;gLj;jp mtw;wpd; nraw;ghLfis tpsf;fTk;.

 URL vd;gJ ahnjd;gij mwpKfg;gLj;jp mjd; gFjpfisAk; tpsf;fTk;.

 IP KftupiaAk; mjd; gFjpfisAk; mwpKfg;gLj;jTk;.

 Ms;fsk; (Domain) vd;gJ ahnjd;gij tpsf;fTk;> Ms;fsg; ngaiuAk; (Domain

Name) mjd; nraw;ghl;bidAk; tpsf;fTk;.

 ,iza Nrit ngw;Wf; nfhs;sf;$ba epWtdq;fs; gw;wp fye;JiuahlTk;. mjw;fika

ISP (Internet Service Provider) apid tpsf;fTk;.

 ,d;W ngw;Wf; nfhs;sf;$ba gy;NtW ,izag; nghjpfs; gw;wp mwpag;gLj;jTk;.

 ,izaj;jpd; %yk; fpilf;fpd;w gy;NtW Nritfs; gw;wpf; fye;JiuahlTk;. mjw;fika

fPo; fhzg;gLfpd;w Nritfs; gw;wpf; fye;JiuahlTk;.

 kpd;dQ;ry;

 cyfshtpa tiy (WWW- World Wide Web)

 Kjd;Kiwahf ,t;ntz;zf;fUit Kd;itj;j Tim Barnes Lee gw;wpAk;

WWW,izaj;jpDs; nraw;gLk; tpjk; gw;wpAk; tpgupf;fTk;.

 ,iza cyhtp> Njlw; nghwp vd;gtw;wpw;F ,ilNaAs;s NtWghl;il njspTgLj;jTk;.

 gy;NtW tifahd ,izaj; jsq;fs; gw;wpAk;> Njlw; nghwpfs; (Search Engines)

%yk; Njitahd ,izaj; jsq;fisj; Njbf; nfhs;Sk; Kiw gw;wpAk; tpsf;fTk;.
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 ,izaj;jpy; fhzg;gLfpd;w rpy ,izaj; jsq;fs; gw;wpAk; gutyhfg;

gad;gLj;jg;gLfpd;w r%f ,izaj; jsq;fs; (Chat rooms and News groups) gw;wpAk;

njspTgLj;jpf; fhl;lTk;.

 Nkw;Fwpg;gpl;l fw;wy; fw;gpj;jy; nraw;ghLfspd;NghJ Njitahd rfy re;ju;g;gq;fspYk;

,izaj;ij cgNahfpj;J nra;Kiwg; gapw;rp tbtpy; nraw;gLj;jTk;.

gpujhd nrhw;fs; :

 Njlw; nghwp - Search engine

jutpUj;jp cs;sPLfs; :

 ,iza trjpfSld; $ba fzpdp xd;W my;yJ fzpdp Ma;$ltrjp

fzpg;gPl;L kjpg;gPl;Lf;Fupa mwpTWj;jy;fs; :

gpd;tUk; tplaq;fs; njhlu;ghff; ftdQ; nrYj;Jq;fs;

 NkNy fhl;lg;gl;l fw;wy; tpisTfs; rupahd Kiwapy; ngw;Wf; nfhs;sg;gl;Ls;sjh

vd;gij guPl;rpg;gjw;fhfg; nghUj;jkhd fzpg;gPnlhd;iwj; jahupj;J khztu;fSf;Fr;

rku;g;gpf;fTk;.
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Nju;r;rp kl;lk; 11.2 : nra;jpg; gupkhw;wj;jpw;nfd kpd; mQ;riyg; gad;gLj;Jthu;.

ghlNtisfs; : 07

fw;ww; NgWfs; :  kpd; mQ;ry; vd;why; vd;dntd tptupg;ghu;.

 kpd; mQ;rypy; cs;s gy;NtW Nritfis ,dq;fz;L

gad;gLj;Jthu;.

 kpd; mQ;ry; Kftupfs; cUthf;Fthu;.

 kpd; mQ;rypy; nra;jpfisg; mDg;Gjy;> ngWjy; Mfpatw;iw

Nkw;nfhs;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 jfty; gupkhw;w Kiwfspnyhd;whd jghypy; fbjk; mDg;Gjy; njhlu;ghf khztu;fSld;

fye;Jiuahlnyhd;iw Nkw;nfhs;Sq;fs;.

 ifalf;fj; njhiyNgrpfspdhy; mDg;gg;gLk; SMS vdg;gLk; FWQ;nra;jpfSf;Fk;>

rhjhuz fbjj;jpw;Fkpilapyhd NtWghl;il fye;JiuahLq;fs;. ,q;F FWQ;nra;jpfs;

Ntfkhf eilngw;whYk; nra;jp FWfpajhf mikfpd;wJ.

 rhjhuz jghypy; mDg;gg;gLfpd;w fbjq;fs; (Snail mail) vd miof;fg;gLtJld;

mt;thW mDg;gg;gLk; fbjq;fs; ngWdUf;Ff; fpilf;fr; nrythFk; fhyk; ePz;ljhf

mikfpd;wJ.

 rhjhuz jhgypw;F khw;wPlhf kpd;dQ;riyg; gad;gLj;j KbAk; vd tpsf;Fq;fs;.

kpd;dQ;ry; FWfpa nra;jpahf mikahJ ePz;l fbjkhf miktJld;  SMS Nghy;

Ntfkhf ngWdUf;F mDg;gKbAnkd Rl;bf;fhl;Lq;fs;.

 kpd;dQ;ry; Nritapdhy; ngwg;gLk; gy;NtW tpjkhd trjpfs; njhlu;ghf

fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 mjpfkhNdhUf;F xNu jlitapy; mDg;gf;$ba Mw;wYz;L. ,jw;F  CC, BCC

Mfpa Kiwfs; gad;gLj;jg;gLfpd;wd.

 CC, BCC Mfpa ,uz;Lf;Fk; ,ilapyhd NtWghl;il tpsf;Ff.

 kpd;dQ;ry; %yk; mDg;gf; $bait glq;fs;> jfty;fs;> gbtq;fs;> gy;Y}lf

Mtzq;fs;)

 kpd;dQ;riy mDg;Gtjw;F ,ytrkhf Nritfis toq;Fk; ,izaj;jsq;fs; cs;sd

vd tpsf;Fq;fs;. gpd;tUtd Nghd;w cjhuzq;fisg; gad;gLj;Jf.

 gmail  yahoo  hotmail

 Nkw;$wg;gl;l ,izaj;jsnkhd;wpw;Fr; nrd;W kpd;dQ;ry; fzf;nfhd;iw cUthf;Ftjw;F

nra;Kiwg; gapw;rpnahd;iw Nkw;nfhs;Sq;fs;.

 kpd;dQ;ry; fzf;nfhd;iw Muk;gpg;gjw;F

 Njitahd jfty;fis toq;fp tpz;zg;gbtj;ij G+u;j;jp nra;Aq;fs;.

 fzf;fpw;Fg; ngupJk; nghUj;jkhd gadhspapd; ngau; (user name) xd;iwj;

njupT nra;Aq;fs;.

 Kiwahd EioTr; nrhy;iyj; njupT nra;Aq;fs;.

 gadhspg; ngau; my;yJ EioTr; nrhy; kwe;J Nghdhy; gad;gLj;Jtjw;fhfj;

njhiyNgrp ,yf;fk; my;yJ Nkyjpf kpd;dQ;ry; Kftupia gjptJ

Kf;fpakhdjhFk;.

 kpd;dQ;ry; Kftup jdpj;JtkhdJ (unique).

 Nkw;gbj; jffy;fisg; gad;gLj;jp kpd;dQ;ry; fzf;nfhd;iw cUthf;fpf; nfhs;s

topg;gLj;Jq;fs;.
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 ,izj;J mDg;gf;$ba Mtzq;fspd; nfhs;ssTf;F vy;iyAz;L vdTk;> mJ

xt;nthU ,izaj;jsj;jpdhYk; toq;fg;gLk; kpd;dQ;ry; Nritf;Fk;; mika NtWgLk;

vdTk; tpsf;fk; mspf;fTk;.

 kpd;dQ;ry; mDg;Gjy;> ngw;Wf;nfhs;sy; vd;gtw;iw khztu;fspilNa gupkhWtjd;

%yk; CC, BCC, Reply, Forwarding Mfpa nrhw;fisg; gad;gLj;j khztu;fSf;Fg;

goq;Fq;fs;.

 gy;NtW ,izaq;fspd; %yk; ngwg;gLk; Njitaw;w fbjq;fis ‘Spam’ %yk;

jLj;Jf; nfhs;sKbAk; vdr; Rl;bf;fhl;Lq;fs;.

 kpd;dQ;ry; ghtidapd; NghJk; ,izag; ghtidapd; NghJk; gpd;gw;w Ntz;ba

xOf;fnewpfis tpsf;fTk;. gpd;tUtdtw;iw Nkw;nfhs;tijj; jtpu;j;Jf; nfhs;Sk;gb

mwpT+l;Lq;fs;.

 Vidatu;fspd; kpd;dQ;ry; fzf;FfSf;Fs; GFtJ my;yJ Gf Kay;tJ.

 nghUj;jkw;w my;yJ Mghrkhd my;yJ Vidatu;fis ,opTgLj;jf;$ba>

mr;RWj;jf;$ba> my;yJ kdijf; Fog;gf;$batw;iw mDg;Gjy;.

 kpd;dQ;rypD}lhf ituRf;fis ,izj;J mDg;Gjy;.

 Vidatu;fspd; jfty;fisg; gad;gLj;jp mtu;fspd; ngaupy; kpd;dQ;ry; fzf;Ffis

Muk;gpj;jy;.

 Njitapd;wp fz;lfz;l Neuq;fspy; kpd;dQ;ry; fzf;fpDs; GFjy;

gpujhd nrhw;fs; :

 kpd;dQ;ry; - email

jutpUj;jp cs;sPLfs;:

 ,iza trjp cs;s fzpdp / fzpdp Ma;$ltrjp

fzpg;gPl;L kjpg;gPl;Lf;Fupa mwpTWj;jy;fs; :

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

Nkw;gbr; nraw;ghLfs; fzpdpf; $lj;jpy; ,izaj;ijg; gad;gLj;jp Nkw;nfhs;sg;gLk;

nraw;ghLfs; Mjyhy; ,r;nraw;ghl;bd; NghNj khztu;fis kjpg;gpl KbAk;.

 kpd;dQ;ry; fzf;ifr; rupahf cUthf;fy;

 kpd;dQ;ry; fzf;fpD}lhf ,izg;nghd;iw mDg;Gjy;

 CC, BCC gad;gLj;jp gyUf;F fbjk; mDg;Gjy;.
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Nju;r;rp 12.0 njhopDl;g tpUj;jp #ow;rkepiyapy; nry;thf;Fr;

nrYj;Jk; tpjj;ijj; Njbaha;thu;.

Nju;r;rp kl;lk;: 12.1 vkJ Rw;Wg;Gwr; #oypYs;s ,aw;if tl;lq;fs; gw;wp

tprhuiz nra;thu;.

ghlNtisfs; : 05

fw;ww;NgWfs; : ² #oy; vd;gij tiuaWg;ghu;.

² ePu; tl;lj;ij tptupg;ghu;.

² fhgd; tl;lk;> XNrhd; - xl;rprd; tl;lk;> iejurd; tl;lk; Mfpad

gw;wpf; fye;JiuahLthu;.

² ,aw;ifahf ,e;j tl;lq;fs; rkdpiyapy; fhzg;gLfpd;wikia

tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

 tFg;giwr; Rw;Wg;Gwj;jpy; ,Ug;gtw;iw vLj;Jf;fhl;b> #oy; vd;gJ ahJ vd

tiuaiwg;gLj;Jf.

 #oy; vd;gJ vk;ikr;#oTs;s midj;JkhFk;. mjhtJ rfy mq;fpfs;> mit

thOk; Rw;Wg;Gwk;> mq;fpfs; - mq;fpfs;> mq;fpfs; - Rw;Wg;Gwk; Mfpatw;Wf;F

,ilapyhd ,ilj;njhopw ;ghLfshFk; . ,jd;NghJ mq;fpfs; #oYld;

,ilj;njhopw;ghLfis epfo;j;jpathW rf;jpiaAk; rlg;nghUis gupkhwpf; nfhs;Sk;.

 fw;ifia ,yFgLj;Jtjw;fhf> #oy; rpy Nfhsq;fshf tifg;gLj;jg;

gl;Ls;sikiaf; Fwpg;gpLf.

 ePu;f;Nfhsk; - cyfpy; cs;s ePUk; mJ rhu;e;j #oYk;.

 tspf;Nfhsk;/ tspkz;lyk; - Gtp Nkw;gug;igr; #oTs;s nky;ypa

 thAg;glyk;.

 fw;Nfhsk; - Gtpapy; cs;s jpz;kg;gFjpfs; rhu;e;j #oy;

 (kz;> ghiwfs;> fdpaq;fs; Nghd;wd)

 capu;f;Nfhsk; - rfy mq;fpfisAk; cs;slf;fpa #oy; -

 (jhtuq;fs; tpyq;Ffs;.)

 Nkw;gb Nfhsq;fs; xd;wpypUe;njhd;W gpupe;J NtwhfhjthW fhzg;gLfpd;wd vdTk;>

mtw;Wf;F ,ilNa rlg;nghUSk; rf;jpAk; gupkhw;wkile;jthW Xh; ,af;fj;jd;ikAs;s

njhFjpahf ,Uf;fpd;wJ vdTk; vLj;Jf; fhl;Lf.

cjhuzk; : ePu;f;Nfhsj;jpypUe;J tspf;Nfhsj;Jf;F ePuhtp nry;YtNjhL me;j

ePu; kPz;Lk; kioahf ePu;f;Nfhsj;ij te;jilAk;.

 mq;fpfs; tspkz;lyj;jpypUe;J xl;rpridAk;> ePu;f;Nfhsj;jpypUe;J ePiuAk;>

cau;f;Nfhsj;jpypUe;J czitAk; ngw;W> mDNrgj;njhopy;fisr; nra;J

tspkz;lyj;jpDs; fhgdPnuhl;irl;ilAk; ePu;f;Nfhsj;jpDs; ePiuAk; fw;Nfhsj;jpy;

jpz;kg;nghUs;fisAk; Nru;f;Fk;. mj;NjhL Gjpa mq;fpfisAk; #oypy; Nru;f;Fk;.

 #oypd; ntt;NtW Nfhsq;fSf;F ,ilNa epfOk; ,t;thwhd rpy ,ilj;njhopw;ghLfs;

Fwpj;J khztUld; fye;JiuahLf.

 #oypy; ntt;NtW Nfhsq;fSf;F ,ilNa %yfq;fspd; gwpkhw;wj;ijf; fhl;Lf.

mjd; topNa xU gha;r;rw; Nfhl;Lg;glkhf/ tiyahf ,aw;if tl;lq;fis mwpKfQ;

nra;f.
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 cjhuzj;Jf;fhf> rpy ,aw;if tl;lq;fisf; (rf;fuq;fisf;) Fwpg;gpLf.

 mtw;Ws; fhgd; tl;lk;> iejurd; tl;lk;> XNrhd; - xl;rprd; tl;lk; Mfpad

njhopDl;gj;jpy; nry;thf;Ff;Fg; ngupJk; cl;gl;Ls;s tl;lq;fshFk; vd;gij vLj;Jf;

fhl;Lf.

 fhgd; tl;lj;jpy; fhgd; %yfkhdJ #oypd; ntt;NtW Nfhzq;fspy; fhzg;gLk;

ntt;NtW ,urhad tbtq;fs; gw;wpr; RUf;fkhf tpsf;Ff.

cjhuzk;:

fhgd; %yfk; fhzg;gLk; tbtq;fs;

 fhgdPnuhl;irl;L thA – tspf;Nfhsk;/ tsp kz;lyk;

 Mtpg;gwg;Gs;s Nrjdr; Nru;itfs;  (nkNjd;> IjNuhf;fhgd;fs;> tspf;Nfhsk;) –

tspf;Nfhsk;

 khg;nghUs;> nrYNyhR> nfhOg;G (jhtuq;fs;> tpyq;Ffs;) – capu;f;Nfhsk;

 fhgNdw;Wg; ghiwfs; ( fy;irw;W> nlhyikl;L> fhuPak;> ituk;) - fw;Nfhsk;.

 capu;r;Rtl;L vupnghUs;fs; (epyf;fup> gz;gLj;jh vz;nza;> Nrjdg; nghUl;fs;)

– fw;Nfhsk;

 ePupy; fiue;j fhgdPnuhl;irl;L (fhgNdw;W> ,UfhgNdw;W mad;fs;) – ePu;f;Nfhsk;

 #oypd; ntt;NtW Nfhsq;fSf;F ,ilNa ,g;gjhu;j;jq;fs; gupkhw;wkilAk;

nrad;Kiwfis fhgd; tl;lj;jpd; %yk; vLj;Jf;fhl;br; RUf;fkhf tpsf;Ff.

xspj;njhFg;G> Rthrk;> thdpiyahyopjy;> tPo;gbjy;> fiujy; ,Wjpapy;> Nkw;gb

Nrjdr; Nru;itfs; kw;Wk; nrad;Kiwfspd; topNa fhgd; tl;lj;ij vspikahd

tifapy; fl;bnaOg;Gf.

 

 

(Mtpahfy;) ePu;

tspf;Nfhsk;

(tspkz;lyk;)

(gbTtPo;r;rp)

ePu;

ePu;f;Nfhsk;
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fhgd; tl;lk;

 Nkw;gb fhgd; tl;lj;ij tpsf;fpaJ Nghd;Nw iejurdpdJ ,urhad

tbtq;fspYk; mit fhzg;gLk; Nfhsq;fisAk;> epfOk; nrad;KiwfisAk;

Rl;bf;fhl;br; RUf;fkhf tpsf;Ff.

 cjhuzk; :

iejurd; %yfk; fhzg;gLk; tbtq;fs;:

tspf;Nfhsk; - (N
2
> NO

2
> N

2
O, NO, NH

3
)

 capu;f;Nfhsk; - (jhtu> tpyq;Fg; Gujq;fspy;> DNA> RNA Nghd;w capu;%yf;

$Wfspy;)

 ePu;f;Nfhsk; - (NH
4
+  > NO

3
- > NO

2
-> fiue;jepiy mad;fshf)

 fw;Nfhsk; - (iejurd; mlq;fpAs;s fdpg;nghUs;fshf> ntbAg;G – chllii salt)

nrad;Kiwfs; :

gpupe;jopjy; Gujk; NH
4

+ / NH
3

 gjpj;jy;:

capupay; gjpj;jy;     ( N
2  

NO
3

- / NO
2

-

ifj;njhopy; uPjpapy; gjpj;jy;   ( N
2 
 NH

3

tspkz;ly gjpj;jy; ( N
2
 NO

2

iej;jpNuw;wpwf;f gw;wPupah - NO
3
-  N

2

                            
iej;jpNuw;wpwf;fk;;

iej;jpNuw;Nww;w gw;wPupah- NH
4

+  NO
3
- / NO

2
-

                        iej;jpNuw;whf;fk;

xspj;njhFg;G
Rthrk;

capupa

gpupe;jopjy;

fiujy;

tpyq;Ffs;.

tspkz;lyk;

CO
2

capu;r; Rtl;L

vupnghUs;

ePupy; fiue;j CO
2

fhgNdw;Wg;

ghiwfs;.

jhtuq;fs;

j
f
d
k
;

ke;jkhf epfOk;;

gpupif

tPo;gbjy;
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Nkw;gb nrad;Kiwfs; kw;Wk; Nru;itfspd; topNa vspa iejurd; tl;lj;ijf;

fl;bnaOg;Gf.

 Nkw;Fwpg;gpl;lthwhf xl;rprd; tl;lj;ijf; fl;bnaOg;Gf. ,jd;NghJ xl;rprd; -

XNrhd; tl;lj;jpd;ghy; khj;jpuk; $Ljy; ftdQ; nrYj;Jf.

czT

Rthrk;

jfdk;

xspj;njwpg;G

Rthrk;

CO
2
 + H

2
O

kz; + ePu;

tpyq;Ffs;
jhtuq;fs;

fhNghitjNuw;W

mNrjdg; nghUs;

xl;rpNaw;wk;

cjhuzk;# 
2 3Fe Fe    e  

tspkz;ly

O
2

tspkz;ly

O
3

xl;rprd; tl;lk;

tspkz;ly

gjpj;jy;

capupay;

gjpj;jy;

ifj;njhopy;

gjpj;jy;

cuk;
gpupe;jopjy;;

jhtu Ntu;fs;

Nitrobacter iej;jpNuw;whf;f

gw;wPupahf;fs;

^Nitrosomonas&epyf;fPo;

ePUld; Nru;jy;

i
e
j
;j
pN
uw
;w
pw
f
;f
 
g
w
;w
Pup
a
h

czT

gpupe;jopjy;

NO

NO
2

NO
2

-

tspkz;ly

N
2

jhtug; Gujk; NH
3

Nrjdg; nghUs;

fspd;  iejurd;

tpyq;Fg;

Gujk;

NH
4

+

kz;zpy; iejurd;

NO
3
 - tbtpy;

i
e
j
;j
;pN
uw
;w
pw
f
;f
 
g
w
;w
Pup
a
hf
;f
s
;

iejurd; tl;lk;

>
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 xl;rprd; - XNrhd; tl;lk; tspkz;lyj;jpd; Nkw;gFjpapNy (gil kz;lyj;jpy;) epfOk;

vd;gij tpsf;Ff.

 tsp kz;lyj;jpd; Nkw;gFjpapy; cs;s xl;rprd;> mjpf fopA+jhf; (UV) fjpu;fs;

fhuzkhf mZ epiy xl;rprdhf khWfpd;wikia tpsf;Ff.

 ,t;thwhfj; Njhd;Wk; mZepiy xl;rprdhdJ(O)> %yf;$w;W epiy xl;rprDld;

(O
2
) jhf;fKw;W XNrhd;(O

3
) cw;gj;jp nra;Ak; tpjj;ijf; fhl;Lf.

 XNrhd; ngupJk; cWjpaw;wjhifahy; kPz;Lk; mZepiy xl;rprdhf khWk; vd;gijAk;

vLj;Jf; fhl;Lf.

 XNrhd; - xl;rprd; tl;lj;jpy; XNrhd; gpupifailjYk;> cw;gj;jpahjYk; rkkhd

tPjj;jpy; epfOtjhy; gil kz;lyj;jpy; khwh msT XNrhd; fhzg;gLk; vd;gij

vLj;Jf; fhl;Lf.

 ,e;j XNrhd; tl;lj;jpd; njhopw;ghl;Lf;F rf;jp kpf;f fopA+jhf; (UV) fjpu;fs;

Njitahjypd; #upadpypUe;J fpilf;Fk; fopA+jhf; fjpu;fs; cwpQ;rg;gLk; vd;gijAk;

fhl;Lf.

 ,e;j mjprf;jpf; fopA+jhf; fjpu;fs;> Gtp Nkw;gug;ig milAnkdpd; mq;fpfs; mtw;wpd;

jhf;fj;Jf;F cs;shtjhy;> gy;NtW Rfhjhug; gpur;rpidfs; Njhd;Wk; vd;gijAk;

vLj;Jf; fhl;Lf.

,aw;if tl;lq;fspd;ghy; epfOk; ghjfkhd tpisTfs;:

 #ow; rkdpiyapd; ghy;> ,aw;if tl;lq;fspd; ,af;fr; rkdpiy kpf Kf;fpakhdJ

vd;gij vLj;Jf; fhl;Lf.

 ,e;j ,af;fr; rkdpiy> Fiytjhy; my;yJ ngau;tjhy; #oy; rkdpiy

ghjpg;Gf;Fs;shFk; vd;gijf; Fwpg;gpLf.

 njhopDl;g tpUj;jpahdJ ,r;rkdpiy Fiytjw;F my;yJ ngau;tjw;fhf gpujhdkhd>

kdpjd; rhu;e;j fhuzk; MFk; vd;gijg; gpd;tUk; cjhuzk; %yk; vLj;Jf;fhl;Lf.

  capu;r; Rtl;L vupnghUs; jfdk; fhuzkhf fw;Nfhsj;jpy; kpy;ypad; fzf;fhd Mz;Lfs;

capu;g;gpd;wp  ,Ue;j Nrjdr; Nru;itfs; vupf;fg;gLtjhy; tspkz;lyj;Jld; mjpf

msT fhgdPnuhl;irl;L (CO
2
) NrUk;; vd;gijAk; ,aw;ifahd fhgdPnuhl;irl;il

mg;Gwg;gLj;Jk; nghwpKiwapd; tPjkhdJ capu;r;Rtl;L vupnghUs; jfdk; fhuzkhf

tsp kz;lyj;jpy; NrUk; fhgdPnuhl;irl;il ntspNaw;Wtjw;Fg; NghJkhdjhFk;

vd;gijAk; tpsf;Ff.

 ifj;njhopy; uPjpapy; iejurd; cw;gj;jp nra;Ak; NghJ capu;g;gw;w epiyapy; fhzg;gLk;

tspkz;ly iejurd; ePupy; fiuAe;jd;ikAs;s kw;Wk; ngupJk; jhf;fKwj;jf;f iejurd;

Nru;itfshf khw;wg;gLk;. N
2
 MdJ ,aw;ifahf ePupy; fiuAk; jd;ikAila Nru;itfshf

khw;wg;gLk;; tPjj;ij tpl kpf mjpf mstpy; ifj;njhopy; uPjpahd ,r; nrad;Kiwapd;

NghJ khw;wg;gLk;. ,aw;ifapd; ntt;NtW Nfhsq;fspy; jhf;fKw;W iejurd; Nru;itfspd;

msT mjpfupj;jNy ,jd; ,Wjp tpisthf mikAk;. (NO
2
> N

2
O> NO> NH

3
> NO

3
-)

• NkYk; FNshNuh - GNshNuhf;fhgd;(CFC) Nghd;w ifj;njhopw; Nru;itfs; tspkz;lyj;jpy;

Nkw;gFjpapy; cs;s xl;rprd; - XNrhd; tl;lj;jpd; kPJ jhf;fk; tpistpg;gjhy; XNrhd;

gpupifailAk; tPjk; mjpfupj;J> gpuNjrj;jpy; XNrhd; msT FiwtilAk;. ,jd; tpisthf

ghjfkhd fopA+jhf;(UV) fjpu;fs; Gtpia te;jiltjhy; gy;NtW NfhshWfs; Vw;gLk;
vd;gij tptupf;Ff.

• NkYk; cNyhfk; gpupj;njLj;jy;> ,urhadj; njhFg;Gf; ifj;njhopy;fs;> Nghf;Ftuj;J>

Gilitf; ifj;njhopy;> gy;gFjpaf; ifj;njhopy; Nghd;wit fhuzkhfTk; #oy;

kPJ fzprkhd ghjpg;G Vw;gLj;jg;gLk; vd;gijAk; fye;JiuahLf.
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 gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words)
•  tspkz;lyk; - Atmosphere
•  ePu;f;Nfhsk; - Hydrosphere
•  fw;Nfhsk; - Lithosphere
•  capu;f;Nfhsk; - Biosphere

jutpLj;jp cs;sPLfs;

•  tspf;Nfhsk; / tspkz;lyk;

•  ePu;f;Nfhsk;
•  fw;Nfhsk;
•  capu;f;Nfhsk;  Mfpatw;iwf; fhl;Lk; xspg;glq;fs;/ mr;Rg;gjpj;j glq;fs;

fzpg;gPL kjpg;gPl;bw;Fupa mwpTWj;jy;fs;

•  gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

•  #oy; vd;gij tiuaWj;jy;.

•  ePu;tl;lk;> fhgd; tl;lk;> iejurd; tl;lk;> xl;rprd; - XNrhd; tl;lk; Mfpad

gw;wp tptupj;jy;.

•  ePu;tl;lk;> fhgd; tl;lk;> iejurd; tl;lk;> xl;rprd; - XNrhd; tl;lk;
Mfpatw;wpd; ,aw;ifr; rkdpiy gw;wpf; fye;JiuahLjy;.
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Nju;r;rp kl;lk;: 12.2    ePu;f;Nfhsj;jpd; kPJ kdpj nraw;ghLfs;  Vw;gLj;Jk; nry;thf;Ffis

EZfpaha;thu ;.

ghlNtiyfs; : 07

fw;ww;NgWfs; : ² ePu;f;Nfhsk; vd;gij tiuaWg;ghu;.

² ePu;Nfhsj;jpd; $Wfisg; ngaupLthu;.

² kdpjr; nraw;ghLfs; fhuzkhf ePu;f;Nfhsk; khrilAk; tpjj;ij

tptupg;ghu;.

² ePu;j; juepu;zaj;jpd; mtrpaj;ijf; Fwpg;gpLthu;.

² ePupd; juepu;zaq;fisf; (epakq;fisf;) Fwpg;gpLthu;.

² ePupd; ngsjpf> ,urhad juepu;zaq;fs; gw;wpf; fye;JiuahLthu;.

² ePu; khriljiy msg;gjw;fhf juepu;zaq;fisg; gad;gLj;Jthu;.

² ePiur; Rj;jpfupg;gjd; mtrpaj;ijf; Fwpg;gpLthu;.

² ngsjpf kw;Wk; ,urhad ePu;r; Rj;jpfupg;G Kiwfisf; ifahz;L

ghu;g;ghu;.

ghlj;ij jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

• GtpNkw;gug;gpd; Vwj;jho 70% ePupdhy; %lg;gl;Ls;sJ vd;gijf; Fwpg;gpLf.

• ePuhdJ #oypd; rfy $WfspYk; (mjhtJ Nfhsq;fspy;) mlq;fpAs;sJ vd;gij cjhuzq;fs;

%yk; vLj;Jf;fhl;Lf.

•  fly; - ctu; ePu;

•  Nkw;gug;G ePu; - MWfs;> mUtpfs;> Xilfs;> ePu; tPo;r;rpfs;> Fsq;fs;>

Vupfspy; cs;s ePu;

•  epyf;fPo; ePu; - Gtpapd; cs;Ns cs;s Cw;W ePu;

•  tspkz;ly ePu; - ePuhtp

•  JUtg; gpuNjr ePu; - ciwe;j ePu; (gdpf;fl;b kiy (fpsrpau;)> gdpf;fl;bg;

gilfs;)

•  capupa ePu; - capupfspd; clypy; cs;s ePu;

• ePu; tl;lj;ij cjhuzkhff; nfhz;L> ,e;ePuhdJ me;je;jf; Nfhsq;fSf;F ,ilNa

gupkhw;wkilAk; tpjj;ijr; RUf;fkhf tpsf;Ff.

tspkz;ly ePuhdJ kio fhuzkhf Nkw;gug;G ePuhf khwpg; gpd;du;> GtpapDs; nghrptjhy;

epyf;fPo; ePuhf khWk;. kio ePuhdJ mUtpfs;> Xilfs;> MWfspd; topNa nrd;W fly; ePuhf

khWk;.

• ePuhdJ tspkz;lyj;jpd; Clhf nry;Yk; NghJ fiuAe;jd;ikAs;s thAf;fs; me;ePupy;

fiutjhy; ePu; khrilAk; vd;gij khztUf;F tpsf;Ff.

• ePuhdJ Gtp Nkw;gug;gpd; topNa nry;Yk; NghJk; epyf;fPo; ePuhf khWk; NghJk;> Gtp Nkw;gug;gpy;

cs;s gy;NtW cg;Gf;fs; kw;Wk; ePupy; fiuAk; gy;NtW khRf;$Wfs; (ghu cNyhfq;fs;>

er;Rj;jd;ikAs;s Nrjd ,urhadr; Nru;itfs;> Nrjdg; nghUs;fs;) Nghd;wit ePupy; fiutjhy;

ePu; khrilAk; vd;gij tptupf;Ff.

• ifj;njhopw; nrad;KiwfSf;fhf ePiug; gad;gLj;Jtjd; tpisthf ifj;njhopy; ,urhadrg;

gjhu;j;jq;fs; ePUld; Nru;tjhy; ePu; khrilAk; vd;gij tpsf;Ff.

cjhuzk;: Gilit epw%l;ly;> epwg;G+r;Rf; ifj;njhopy; Mfpatw;wpd; NghJ er;Rj;d;ikAs;s

,urhadg; nghUs;fSk; epwg; nghUs;fSld; ePUld; nry;tJ Fwpj;J

fye;JiuahLf.

• ePiu ntt;NtW fUkq;fSf;fhfg; gad;gLj;Jk; NghJ> me;ePu;> Fwpj;j mf;fUkj;Jf;Fg;;

nghUj;jkhdjh ,y;iyah vd;gijj; jPu;khdpg;gjw;fhf> ePu;j; juepakq;fs; gad;gLj;jg;gLk;

vd;gijf; Fwpg;gpLf.

• ePupd; juepakq;fs; njhlu;ghfg; gpd;tUk; tplaq;fs; cs;slq;FkhW fye;JiuahLf.

•  ePu;j; juepakq;fs; ePu; gad;gLk; Fwpj;j fUkj;Jf;fika NtWgLk;.
•  Fb ePUf;fhd ePupd; juepakq;fs;> tptrha eltbf;iffSf;fhd; ePupd; juepakq;fis

tpl cau;thdit.
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•  ePupd; juepakq;fshf ngsjPf kw;Wk; ,urhad juepakq;fs;  cs;sd.

•   Rit> epwk;> fyq;fy; jd;ik> flj;jhW> PH ngWkhdk;> fiue;j epiyj;jpz;kq;fs;

Nghd;wit ngsjPf juepakq;fspy; mlq;Fk;.

•  ghu cNyhf kl;lk;> BOD kl;lk; COD kl;lk; td;ik Nghd;wit ,urhad juepakq;fspy;
mlq;Fk;.

• ,tw;NwhL ePupd; juepakq;fshf> Mgj;jhd gw;wPupahf;fspd; vz;zpf;if - Coliform
Count> E. Coli count, Salmonella Nghd;witAk; gad;gLk;.

•  NkYk; fopT ePiu ntspNaw;WtJ njhlu;ghfTk juepakq;fs; cs;sd.

• fopT ePUf;Fupa juepakq;fspd; gb> jPu;khdpf;fg;gl;Ls;s ngWkhdq;fistpl>

khRf;fspd; kl;lk; cau;thdnjdpd; Fwpj;j fopT ePiug; gupfupj;J> khR kl;lq;fisf;

Fwpj;j juepakq;fSld; ,irtilar; nra;j gpd;dNu ntspNaw;Wjy; Ntz;Lk;.

• ePuhdJ> ngUk;ghyhd gjhu;j;jq;fisf; fiuf;Fk; jd;ikAs;s xU ey;y fiug;ghdhjyhy;>

ePupy; gy gjhu;j;jq;fs; ed;F fiutjd; tpisthf ePUld; ghjfkhd gjhu;j;jq;fs; vspjhfr;

NrUk;. ,jd; tpisthf ePu; khrilAk;.

• ePUld; khRf;fs; Nru;tjhy; me;ePuhdJ kdpj Efu;Tf;Fg; nghUj;jkw;w epiyia miljNy

ePu; khriljy; vd tiutpyf;fzg;gLj;Jf.Efu;Tf;Fg; nghUj;jkw;w epiy vd;gJ gUFtjw;Nfh>

tPl;Lg; ghtidf;Nfh> tptrha eltbf;iffSf;Nfh gad;gLj;j Kbahj epiyahFk; vd;gij

tpsf;Ff.

• ePiug; gad;gLj;Jk; tpjj;jpw;Nfw;g> khrilAk; kl;lk; NtWgLk; vd;gij tpsf;Ff.

• FbePupy;(gUFtjw;Fg; gad;gLj;Jk; ePupy;) khRg;nghUs; mlf;fk; kpff; Fiwthdjhf ,Uj;jy;

Ntz;Lk;. vdpDk; tptrha eltbf;iffSf;fhfg; gad;gLj;Jk; ePupd; khRg;nghUs; mlf;fk;>

mjpYk; $bajhf ,Uf;fyhk; vd;gij tpsf;Ff.

• ePu; khriljyhdJ ntt;NtW topfspy; epfo ,lKz;L vd;gij tpsf;Ff.

• ePupy; fiuahj kpfr; rpwpa Jzpf;if ePUld; Nru;tjhy; fyq;fy; jd;ik(Turbidity)
Vw;gLk;.

• fiuAk; jd;ikAs;s cg;Gf;fs; ePUld; Nru;tjhy; - flj;jhW mjpfupf;Fk;

• ghu cNyhf mad;fSk; er;Rj;jd;ikAs;s Nrjdr; Nru;itfSk; Nru;jy; - FNshuPd;

Nru; Nru;itfs;> G+r;rp nfhy;ypfs;/ Ez;Zapu;f; nfhy;ypfs;.

• kz;zpYs;s fiue;j epiy cg;Gf;fs; Nru;jy;.

• ghjfkhd gw;wPupahf;fs; Nru;jy; - E. Coli >ry;nkhndy;yh> rpnfy;yh> the;jpNgjp(Cholera)
gw;wPupahf;fs;

• er;Rj;jd;ik Fiwthd> gpupifailAk; jd;ikAs;s Nrjdg; nghUs;fs; ePUld; Nru;jy;.

ePupd;  BOD> COD ngWkhdq;fs; caUk;(nty;y tiffs;> khg;nghUs;> nfhOg;gkpyq;fs;>

jhtu kw;Wk; tpyq;Ff; fopTfs; Nru;jy;)

• ifj;njhopy; nrad;Kiwfs; fhuzkhf ntspNaWk; fopTg; nghUs;fs; Nru;tjhy;.

(vz;nza;> fpuPR> ghu cNyhfq;fs;> cg;G tiffs;> czTf; $Wfs;> jhtug; gFjpfs;>

tpyq;Fg; gFjpfs;> mkpyq;fs;> %yq;fs;> epwg;nghUs;fs; Nru;jy;)

• ePu;r; Rj;jpfupg;G vd;gJ> khrile;j my;yJ kdpj Efu;Tf;Fg; nghUj;jkw;w ePiug; gupfupj;J

kdpj Efu;Tf;Fg; nghUj;jkhd epiyf;F khw;WjyhFk; vd;gij tptupf;Ff.

• NkYk; ifj;njhopw; fopT ePiug;gupfupj;J> mjd; gukhdq;fis fopT ePu; ntspNaw;wy;

epakq;fSf;F (Discharge Standards) ,irtilar; nra;j gpd;du; ntspNaw;WjYk; ePu;g; gupfupg;gpy;
mlq;Fk; vd;gij vLj;Jf;fhl;Lf.

• ePu;g; gupfupg;gpd; gbKiwfis khztUld; fye;JiuahLf.

• Kjdpiy ePu;g;gupfupg;G :

,jd; NghJ ePupy; mlq;fpAs;s fiuahf; $Wfs; ePf;fg;gLk;. ,jd; %yk;> ePu; Xu; tbapd;(tiyapd;)

Clhf mDg;gg;gLk; (Screening) my;yJ ghupa njhl;bnahd;wpy; ePiur; Nrfupj;J <u;itapd;

fPo; gbar; nra;ag;gLk; vd tpsf;Ff. NkYk;> ePiu> kzy; tbfl;bnahd;wpd; Clhfr; nrYj;Jtjd;

%yKk; ePupy; fiuahj epiyapy; cs;s Jzpf;iffis ePf;fyhk; vdTk; tpsf;Ff.

• <u;itapd; fPo; gbahj kpf Ez;zpa Jzpf;iffs; gbtijj; Jupjg;gLj;Jtjw;fhf>

jpul;rpahf;fpfs; (Coagulating agents) Nru;f;fg;gLk; vd;gij tpsf;Ff. cjhuzk;: gbfhuk;

(myk; - gy;mYkpdpak; FNshiul;L)

• fiue;j epiy thAf;fis ePf;Fjy;

• ePupy;> mNkhdpah> ry;gu;lnahl;irl;L(fe;jftPnuhl;irl;L) Nghd;w thAf;fs; fiutjd;
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tpisthf> me;ePu; kzj;ijg; ngw ,lKz;L. ,e;j thAf;fis ePf;Ftjw;fhf> ePUf;Ff;

fhw;W}l;lk; nra;ag;gLk;. ,jw;fhf ePiu NkNyapUe;J fPohf gy gbKiwfspd; fPo; tpor;

nra;tjd; %yk; ePupy; mlq;fpAs;s ghjfkhd thAf;fs; ePq;Fk;. NkYk; ePupy; mlq;fpAs;s

fiue;j epiy ,Uk;G mad;fs; xl;rpNaw;wkile;J tPo;gbjYk; ,jd; NghJ epfOk;.

,uz;lhk; epiy ePu;g;gupfupg;G(Jizg;gupfupg;G)

•   ,jd;NghJ ePupy; mlq;fpAs;s er;Rj;jd;ikaw;w Nrjdr; Nru;itfs; ePf;fg;gLk;. ,jw;fhfr;

rpwg;ghd epge;jidfspd; fPo; gw;wPupahf;fs; gad;gLj;jg;gLk;. gw;wPupahf;fs; ngUf;fkile;J

jkJ czthf ,r;Nrjdg; nghUl;fisg; gad;gLj;jp mtw;iwf; fhgdPnuhl;irl;lhfTk;

capu;j;jpzpthfTk; khw;Wtjd; tpisthf ,it ePf;fg;gLk;. ,J ntt;NtWgl;l rpy Kiwfspy;

elj;jg;gLk;.

• fhw;Wtho; gw;wPupah %yk; - fopTg; nghUs; mlq;fpAs;s ePUf;F ed;whff; fhw;Nwhl;lk;

toq;fp gw;wPupahf;fs; njhopw;glr; nra;tjd; %yk; ,J epfo;j;jg;gLk;.

• ,J njhopEl;g uPjpapy; gpujhdkhf ,uz;L Kiwfspy; nra;ag;gLk;.

1. RoYk; cUis Kiw (Rotating Drum Method ) RoYfpd;w ngupa cUis xd;wpd;

Nkw;gug;gpy; cs;s gw;wPupahf;fis tsur;nra;J mt;TUisapd; xU ghjp fopT

ePUlDk; khWghjp topAlDk; njhLifAWkhW nkJthfr; Row;wg;gLk;. cUis

tspAld; njhLifALk; NghJ gw;wPupahf;fs; ed;F fhw;Nwhl;lk; ngw;W gpd;du; fopTePupy

mkpOk; NghJ mjpy; mlq;fpAs;s Nrjdg; nghUs;fis mg;gw;wPupahf;fs; Jupjkhfg;

gpupifailar; nra;Ak;.

2 . nghrpT tb Kiw(Trickling Filter Method)

   kpf ,sf;fhukhf ,Lf;fg;gl;l fw;fspd; kPJ gw;wPupahf;fs; tsur; nra;J> mtw;wpd;

kPJ fopT ePu; njspf;fg;gLk;. njspf;fg;gLk; ePu; fw;fSf;F ,ilapyhd ,ilntspfspd;

Clhf tbe;J nry;Yk; NghJ ed;F fhw;Nwhl;lk; ngw;W> gw;wPupahf;fshy; Nrjdg;

nghUs;fs; gpupifailar; nra;ag;gLk;> NkYk;> fopT ePiug; ngupa njhl;bnahd;wpy;

Nrfupj;J njhl;bapDs; cs;s ePUf;Ff; fhw;Wl;lk; toq;fp> gw;wPupahf;fs; tsur;

nra;J rw;W vspikahd tifapy; ,uz;lhk; epiyg; (Jizg;) gupfupg;G nra;ayhk;.

NkYk; fopT ePupd; Nrjdg; nghUs; mlf;fk; kpf cau;thdnjdpd;> fhw;wpd;wpa

gw;wPupahf;fs; %yk; gpupifailar; nra;J gpd;du;> fhw;Wtho; gw;wPupahf;fs; %yk;

njhlu;e;J fopTg; nghUs;fs; ePf;fg;gLk;. (cjhuzk;: czT jahupg;G rhu;e;j

fopT ePu> ghYw;gj;jpg; nghUl;fs;;)

• %d;whk; epiy (Gil) ePu;g;gupfupg;G
ePupy; cs;s fiue;j epiy cg;G tiffisAk; NtW er;Rj;jd;ikAs;s Nrjdg; nghUs;fisAk;

ePf;Ftij Nehf;fkhff; nfhz;Nl %d;whk; epiyg; gupfupg;Gr; nra;ag;gLk;. ,jw;fhf nryT

kpf cau;thd kpd;nghrpT tbAk;> kPs;gpurhuzKk; (reverse osmosis) gad;gLj;jg;gLk;.

• nryT cau;thdjhifahy; FbePu;g; gupfupg;Gf;Fk;> fly; ePupy; ,Ue;J Rj;jkhd ePiug;

ngWtjw;FNk ,k;Kiw ifahsg;gLfpwJ. (fopT ePu ;g ; gupfupg;Gf;fhf ,k;Kiw

gad;gLj;jg;gLtjpy;iy)

• ,yq;ifapy; cyu; tyaj;jpy; mjpfupj;Jr; nry;Yk;> rpWePuf Neha; fhuzkhf mg;gpuNjr

kf;fs;> kPs;gpurhuz ePu; tbfl;bfisg; gad;gLj;Jtjpy; ftdQ; nrYj;jpAs;sdu;.

• mNugpa/ kj;jpa fpof;F ehLfspYk; khiyjPT Nghd;w ehLfspYk; Rj;jkhd ePu; fpilg;gJ

mupjhdjhifahy;> mtu;fsJ ePu;j;NjitfSf;fhf> ghupa mstpy; kPs;gpurhuz ePu;g; gupfupg;G

Kiwiaf; ifahz;L fly; ePupypUe;J Rj;jkhd ePu; ngwg;gLk;.

• ePupy; mlq;fpAs;s er;Rj;jd;ikahd Nrjdr; Nru;itfis ePf;Ftjw;fhf Vtg;gl;l fhgidf;

nfhz;l tbnahd;wpd; Clhf mDg;gg;gLk;. mjd; NghJ mt;thwhd ghjfkhd gjhu;j;jq;fis

Vtg;gl;l fhgdpd; kPJ Gwj;JwpQ;rg;gLtjhy; ePu; Rj;jpfupf;fg;gLk;.

• ,Wjpapy; ePupy; mlq;fpAs;s Ez;zq;fpfis mopg;gjw;fhf ePUld; FNshupd; Nru;j;jy;> XNrhd;

kw;Wk; fopA+jhf;fjpu;g; gupfupg;Gf;F cl;gLj;jy; Mfpad Nkw;nfhs;sg;gLk;.
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gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words)

•  ePu;r;Rj;jpfupg;G -   Water purification

•  ePu;f;Nfhsk; -  Hydrosphere

• ePu;j;juepakg;gLj;jy; - Water standardization

• ePu; khriljy; - Water polution

jutpLj;jp cs;sPLfs;

• ,iza trjp (Internet)
• xspg;glq;fs;
• tPbNah fhl;rpfs;
• mwpf;iffs;/ tptuzq;fs;

fzpg;gPL kjpg;gPl;bw;;Fupa mwpTWj;jy;fs;

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f

• ePu;f;Nfhsk; vd;gij tiuaWj;jy;.
• ePu;f;Nfhsj;jpd; $Wfisf; Fwpg;gpLjy;.
• ePuj;; juepakg;gLj;jiy tptupj;jy;.
• ePiur; Rj;jpfupf;Fk; Kiwfis tptupj;jy;.



112

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 13

Nju;r;rp kl;lk; - 12.3 kdpjr; nraw;ghLfs; fhuzkhf tspf;Nfhsj;jpy;

 epfOk; khw;wq;fis EZfpaha;thu;.

ghlNtisfs; - 07

fw;ww; NgWfs; - ² tspf;Nfhsj;jpd; gilfisAk; mtw;Wf;fpilapyhd NtWghL

fisAk; Fwpg;gpLthu;.

² tsp kz;lyj;jpd; mikg;ig tptupg;ghu;.

² tspkz;lyk; khrilaf; fhuzkhFk; kdpjr; nraw;ghLfisg;

gl;baw;gLj;Jthu;.

² XNrhd; gil Nja;Twy;> gr;irtPl;L tpisT> xspapurhadg;

Gfhu;> mkpy kio Mfpad gw;wpf; fye;JiuahLthu;.

² kdpjr; nraw;ghLfs; fhuzkhf tspkz;lyj;jpd; fl;likg;gpy;

Vw;gLk; khw;wq;fis tptupg;ghu;.

ghlj;ij jpl;lkpLtjw;Fupa mwpTWj;jy;fs;:

• tspkz;lyj;jpd; gilfs; njhlu;ghd khztuJ mwpit tpdtpathW

fye;Jiuahbg; ghlj;ij mZFf.

• tspkz;lykhdJ mJ gw;wpa fw;ifia ,yFgLj;Jtjw;fhf gilfshfg;

gpupj;Jf;fhl;lg;gl;Ls;sJ.

• khwd; kz;lyk;> gil kz;lyk;> ,il kz;lyk;> mad kz;lyk;

• khwd; kz;lyk; - fly; kl;lj;jpypUe;J 15km tiu guk;gpAs;sJ.

• gil kz;lyk;  - 15km -50km  tiuapy; guk;gpAs;sJ.
• ,il kz;lyk;  - 50km -85km tiuapy; guk;gpAs;sJ.
• mad kz;lyk;  - 85km -500km tiuapy; guk;gpAs;sJ.

• ntg;gepiy khw;wk;> thA mlu;j;jp Mfpatw;iwf; ftdj;jpw; nfhz;Nl

,g;gilfs; gFj;Jf;fhl;lg;gl;Ls;sd vd;gijf; Fwpg;gpLf.

cjhuzk;: • khwd; kz;lyj;jpy; thA mlu;j;jp cau;thdJ. fly;kl;lj;jpypUe;J

NkNy nry;yr; nry;y ntg;gepiy FiwtilAk;.

• gil kz;lyj;jpy; thA mlu;j;jp FiwthdJ. NkNy nry;yr; nry;y

ntg;gepiy FiwtilAk;.

• tspkz;lyj;jpd; fl;likg;G gw;wpa khztuJ Kd;dwpit tpdTf.

• tspkz;lyj;jpd; fl;likg;G khw;wkile;Js;sikahdJ gy Nfhskar; #oy;

 gpur;rpidfSf;Ff; fhuzkhfpwJ vd;gijf; Fwpg;gpLf.

• tspkz;lyj;jpd; fl;likg;igf; fhl;Lk; ml;ltiznahd;wpid Kd;itf;Ff.

Mfd; 0.9% fhgdPnuhl;irl;L 0.04%

iejurd; 78%

xl;rprd; 21%

tspapd; fl;likg;G
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tspapd; fl;likg;G

gpujhd thAf;fs;                     FwpaPL      fdtsT %

iejurd;  ^Nitrogen& N
2

78%

xl;rprd;  ^Oxygen& O
2

21%

ePuhtp ^Water vapour& H
2
O   1-3%

Mfd;  ^Argon&Ar   0.9%

fhgdPnuhl;irl;L ̂ Carbon dioxide& CO
2

  0.04%

Vida thAf;fs; (nrhw;g msTfspy;)

epNahd;(Neon) Ne

<ypak;   ^Helium& He

nkNjd;  ^Methane& CH
4

iej;jpuR xl;irl;L^Nitrous oxide& N
2
O

Ijurd; ^Hydrogen& H
2

fhgNdhnuhl;irl;L^Carbon monoxide& CO

mNkhdpah   ^Ammonia& NH
3

jpz;kj;Jzpf;iffs;> J}R

^Solid particles, dust&

kfue;jkzpfs; Nghd;wit^Pollen, etc.&

²   tspkz;lyj;jpy; thA epiyf; $Wfisg; gpujhdkhdit ^Major& vdTk;.

tl;lsthdit (Trace) vdTk; ,uz;L gFjpfshf tifg;gLj;jpf; fhl;lyhk; vdf;

Fwpg;gpLf.

• kdpjdpd; nraw;ghLfs; fhuzkhf tspkz;lyf; fl;likg;G NtWgLk; NghJ gpujhd

thA epiyf; $Wfspy; khw;wk; epfo;tjpy;iy vd;gij tpsf;Ff.

• Rtl;lsT thAf;fspd; fl;likg;G NtWgLtjhy; tspkz;lyj;jpd; fl;likg;G NtWgLk;

vd;gij tpsf;Ff.

• tspapd; fl;likg;ig khw;wj;jf;f Rtl;lsT thAf;fshf>  nknjd;> Mtpg;gwg;Gs;s

FNshupd; Nru; IjNuhfhgd;fs; Nghd;w Nru;itfs;(CFC>HCFC> PFC)> XNrhd;> fjpupaf;f

thAf;fs;> Mtpg;gwg;Gs;s IjNuhfhgd;> SO
x
, NO

x
  Nghd;wtw;iw mwpKfQ; nra;f.

• jPq;Fgaf;fj;jf;f gy;NtW thAf;fs; tspkz;lyj;Jld; NrUk; tpjj;ij gpd;tUk;

cjhuzq;fisj; Jizahff; nfhz;L tpsf;Ff.

• capu;r;Rtl;L vupnghUs; jfdk;> capu;j;jpzpTj; jfdk; kw;Wk; gpupifailjy;

fhuzkhf tspkz;lyj;Jld; fhgdPnuhl;irl;L thA Nru;fpd;wikia vLj;Jf;fhl;Lf.

NkYk; fhlopg;G fhuzkhfTk; (jwpj;J tPo;j;jpa jhtu capu;j; jpzpTfs; capupay;

gpupiff;F cs;shtjhYk;) tspapy; fhgdPnuhl;irl;L kl;lk; caUk; vd;gijAk;

vLj;Jf;fhl;Lf.

• <uepyq;fspy; Nkw;nfhs;sg;gLk; tptrhak; fhuzkhf vQ;Rk; capu;j;jpzpTfs;>

fhw;wpd;wpa epiyikapd; fPo; nehjpg;gjhy;> tspAld; nknjd; thA

NrUfpd;wikiaf; Fwpg;gpLf.

• ,iukPl;Lk; mjhtJ mirA+z; gz;iz tpyq;Ffs; (khL> ML> nrk;kwpahL)

mjpf mstpy; tsu;g;gjhy; mtw;wpd; czTr; rkpghl;Lj; njhFjpapy; epfOk;

nehjpg;Gr; nrad;Kiw fhuzkhf tspAld; nknjd; NrUk;. ,J tspAld;

nknjd; NrUk; gpujhdkhd kw;WnkhU top MFk;.
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• thfdq;fspy; cl;lfdk; fhuzkhf gpujhdkhf tspapy; NO
x
 thAf;fs; NrUk;.

NkYk; iejurd; grisfs;> kz;zpy; thOk; gw;wPupahf;fshy;; NO
x
  >N

2
O  Mfpa

thAf;fshf khw;wg;gLtjhYk; tspAld;> N
2
O > NO

x
 Mfpa thAf;fs; NrUk;.

• thfdq;fspypUe;J jfdkilahj capu;r;Rtl;L vupnghUs;fs; tspAld;

Nru;tjhy;> Mtpg;gwg;Gs;s IjNuhfhgd;fs; tspAld; fyf;Fk;.

• tspgjdhf;fpfs; kw;Wk; Fsp&l;bfs; gOJghu;f;Fk; Ntisfspy; FNshupd;

Nru;e;j IjNuhfhgd;fs; tspapy; tpLtpf;fg;gLk;.

• XNrhd; Xu; cWjpaw;w thAthjyhy; mJ Neubahf tspAld; Nru;tjpy;iy.

vdpDk; thfdq;fspy; vupnghUs; jfdj;jpd; NghJ ntspNaWk;

IjNuhfhgd;fSk; NO
x
 thAf;fSk; #upa xspapd; Kd;dpiyapy;

xd;Wlndhd;W jhf;fKWtjhy; XNrhd; thA tspkz;lyj;jpy; fPo;g; gFjpapy;

cw;gj;jpahFk;.

• NkYk; gy;gFjpaq;fSk;> rpy tifr; Nrjdg; nghUs;fSk; tspapy;

Fiwjfdkiltjhy;> gy;rf;fu mNuhkw;wpf;Fr; Nru;itfs;> gpA+uhd; Nghd;wit

cw;gj;jpahFk;.

• gy;NtW ghjfkhd thAf;fs; #oYld; Nru;tjhy; Vw;gLk; ghjfkhd jhf;fq;fisg;

gpd;tUk; juTfspd; JizAld; tptupf;Ff.

  Gtp ntg;gkiljypy; nry;thf;Fr; nrYj;Jk; thAf;fisg; gw;wpf;

fye;JiuahLf.

• gr;irtPl;L thAf;fNs gpujhdkhf ,jpy; gq;fspg;Gr; nra;Ak;.

• gr;irtPL> gr;irtPl;L tpisT Mfpatw;iw tpsf;Ff.

• gr;irtPl;L thAf;fspd; ,ay;Gfs; kw;Wk; mtw;Wf;fhd cjhuzq;fisg; gpd;tUk;

juTfspd; JizAld; tpsf;Ff.

• #upadpy; ,Ue;J Gtp Nkw;gug;ig Nehf;fp tUk; #upaf; fjpu;g;G(fl;GydhFk;; fjpu;fSk;

fopA+jhf;fjpu;fSk;) GtpNkw;gug;gpdhy; cwpQ;rg;gLk;. ,t;thwhf cwpQ;rpa #upaf;

fjpu;g;Gr; rf;jpia Fiwthd ePz;l miyePsKs;s fopA+jhf;fjpu;g;ghfTk; rf;jpFiwthd>

Fiwe;j miy ePsKs;s nrq;fPo;f; fjpu;fshfTk; kPs ntsptpLk;. ,t;thwhf ntsptpLk;

fjpu;fSs;> ePz;l miyePsKs;s fopA+jhf; fjpu;fSk; fl;GydhFk; fjpu;fSk; kPz;Lk;

thd;ntspia Nehf;fpr; nry;tNjhL> nrq;fPo;f; fjpu;fs;> tspkz;lyj;jpy; cs;s

thAf;fshy; cwpQ;rg;gl;L Gtpia ntg;gkilar; nra;Ak;.

,t;thwhfr; nrq;fPo;f; fjpu;fis cwpQ;rf; $ba thAf;fs; vit vd;gij khztUf;F

tpsf;Ff. XuZ kw;Wk; rk <uZ my;yhj ve;jnthU thATf;Fk; nrq;fPo;f; fjpu;fis

cwpQ;r KbAk; ,jw;fika tspkz;lyj;jpd; 78% mlq;fpAs;s iejurd;> xl;rprd;>

Mfd; Mfpad gr;ir tPl;L thAf;fs; my;y

nrq;fPo;f; fjpu;fis cwpQRk;;  nrq;fPo;f; fjpu;fis   gr;irtPl;L thAf;fs;

  thAf;fs;       cwpQ;rhj thAf;fs;

CO O
2

    CO
2

NO/ NO
2

N
2

CH
4

CO
2

Ar N
2
O

H
2
O H

2
VNyh fhgd;

CH
4

He

N
2
O F

2

O
3
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 nrq;fPo;f; fjpu;fis cwpQ;Rk; jd;ikAs;s vy;yh thAf;fSk; gr;irtPl;L thAf;fshFk;

vdf; fUjpl KbahJ vd;gij tpsf;Ff. nrq;fPo;f; fjpu;fis cwpQ;Rk; jd;ikiaf;

nfhz;bUg;gNjhL tspkz;lyj;jpy; ePz;l fhyk; epiyj;jpUf;Fk; thAf;fNs gr;ir

tPl;L thAf;fshFk;. ,jw;fika CO, NO
2
, NO Mfpad nrq;fPo;f; fjpu;fis cwpQ;Rk;

jd;ikiaf; nfhz;bUe;j NghjpYk; cWjpaw;wikahifahy; gr;ir tPl;L thAf;fs;

vdf; fUjg;gLtjpy;iy

 %d;W my;yJ mjpYk; Nkw;gl;l mZf;fisf; nfhz;l cWjpahd (jhf;Fk; jd;ik

mw;w) ve;jnthU thATk; gr;ir tPl;L thAthfr; nraw;gLk; vd;gijf; Fwpg;gpLf.

(Rf;fpuidr; #oTs;s tspkz;lyj;jpd; Vwj;jho 95%Md gFjp> gr;irtPl;L

thAnthd;whfpa CO
2 
,idf; nfhz;ljhFk;.) gr;irtPl;L tpisT ghjfkhd xd;W

my;y vd;gijAk; mjd; tpisthf Gtpapd; ruhrup ntg;gepiy 15oC Mfg;

Ngzg;gLfpd;wJ vd;gijAk; vLj;Jf;fhl;Lf. ,J capupd; ,Ug;Gf;Fg;; nghUj;jkhd

rpwg;ghd ntg;gepiyahFk;.

  gpd;tUk; tplaq;fisg; gad;gLj;jp Gtp Nkw;gug;G ntg;gkiltijAk; gr;ir tPl;L

tpisitAk; tpsq;fpf; nfhs;tjw;F khztUf;Fj; JizGupf.

• Gtp tspkz;lyj;jpy; cs;s gr;irtPl;L thAf;fSs; gpujhd ,lj;ijg; ngWgit>

CO
2
, CH

4
, N

2
O> ePuhtp> FNshupd; Nru;e;j Mtpg;gwg;Gs;s Nru;itfs; MfpadthFk;.

• ifj;njhopy; Gul;rpapd; gpd;du; mjpfkjpfkhf capu;r;Rtl;L vupnghUs; jfdk;

fhuzkhf jhq;fpf; nfhs;s Kbahj msTf;F tspkz;lyj;Jld; CO
2
 thA

Nru;e;j tz;zKs;sJ.

• fhlopg;G Nghd;wit fhuzkhf tspkz;lyj;jpypUe;J CO
2
 ePf;fg;gLk; nrad;Kiw

rPu;Fiytjd; tpisthfTk;> fhlopg;gpd; NghJ kPjpahFk; jhtug; nghUs;fs;

Jupjkhfg; gpupifaile;J tspkz;lyj;jpDs; CO
2
 thA Nru;fpd;wikahYk;

tspkz;lyj;Jld; CO
2
 kl;lk; mjpfupj;j tz;zKs;sJ.

• NkYk; tptrha eltbf;iffs;> efu;g;Gwf; fopTfisr; rJg;G epyq;fspy; nfhl;Ljy;>

khL> ML> nrk;kwpahL tsu;g;G fhuzkhfTk; CH
4
thAtpd; msTk; mjpfupj;Jr;

nry;fpd;wJ.

• Gtp Nkw;gug;ig ntg;gNkwr; nra;Ak; jd;ikia kpf cau;thff; nfhz;Ls;sd>

mj;NjhL ngupJk; cWjpahd CFC Nghd;w nraw;ifahfj; njhFf;fg;gl;l thA
tiffSk; GtpapdJ tsp kz;lyj;Jld; Nru;e;j tz;zKs;sd.

• ,g;gr;irtPl;L thAf;fs; Nru;fpd;wikahy;> mtw;wpd; %yk; mjpfkjpfkhfr;

nrq;fPo;f;fjpu;fs; cwpQ;rg;gLtjd; tpisthf Gtpapd; ntg;gepiy cau;tile;J

nry;fpd;wJ.

• XNrhd; gil Nja;tiltjpy; nry;thf;Fr; nrYj;Jk; thAf;fs;; gw;wpf;

fye;JiuahLf.

• GtpahdJ tspkz;lyj;jpd; Nkw;gFjpapy; cs;s gilkz;lyj;jpd; fPo; vy;iyf;F

mz;kpj;jjhf XNrhd;thA mjpf mstpy; fhzg;gLk; xU gpuNjrk; cs;sJ.

(20-30 km) ,g;gpuNjrk; XNrhd;gil vdg;gLfpd;wJ. ,jd; %yk; #upadpy; ,Ue;J

tUk; ghjfkhd fopA+jhf;(UV) fjpu;fs; cwpQ;rg;gLtjhy; mf;fjpu;fs; Gtp

tspkz;lyj;jpd; fPo;g;gFjpapDs; GFtJ jLf;fg;gLfpd;sJ.

• ,g;gpuNjrj;jpy; xl;rprDk; XNrhDk;> fopA+jhf fjpu;fSld; gpd;tUkhW jhf;fk;

GupAk;.

• #upadpypUe ;J fpilf ;Fk ; fopA+jhf ; fjpu ;fs; %yk; xl ;r prd; O
2
(g)

$l;lg;gpupiff;Fl;gLj;jg;gl;L mZepiy xl;rprd; gpwg;gpf;fg;gLk;.
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 (a) )()()(2 gOgOgO uv 

(b) mZepiy xl;rprdpd; xU gFjp O
2
 %yf;$WfSld; Nru;e;J XNrhdhf khWk;.

       2 3  O g O g O g 

(c) O
3
 (g) ntt;NtW kPbwDs;s fopA+jhf; fjpu;fis cwpQ;rp xl;rprd; thAthfTk;

   mZepiy xl;rprdhfTk; gpupAk;. )()()(3 gOgOgO uv 

(d)    3 2  2O (g)O g O g  Nkw;gb XNrhd; Njhd;Wk; kw;Wk; gpupifailAk; jhf;ftPjr;

rkdpiyapdhy; XNrhd; gil khwhj; jbg;Gilajhfg; Ngzg;gLk;.

• XNrhd; gilf;Fj; jPq;F gaf;Fk; thAf;fisf; Fwpg;gpLf. (CFC>NO Mfpa

thAf;fs;)

• FNshNuh GNshNuh fhgd;(CFC) Nru;itfs; XNrhd; gilf;Fj; jPq;F tpistpf;Fk;
gpujhd thAf;fshFk; vdf; Fwpg;gpLf.

              FNshNuh GNshNuh fhgd; Nru;itfs;

• ,r; Nru;itfs; tspkz;lyj;jpd; Nkw;gFjpia mile;J mjprf;jpAs;s fopA+jhf;

fjpu;fSf;F cs;shtjhy; Cl = Cl gpizg;Gf;fs; $l;lg;gpupifaile;J    RahjPd
%ypfk; Njhd;Wk;.

• ,e;j FNshuPd; RahjPd %ypfk; XNrhDld; jhf;fk; Gupe;J NkYk;      RahjPd
%ypf nkhd;wpid gpupifailar; nra;Ak;.

O
3 
   +     Cl

²

 ClO
²
     +     O

2

• vdpDk; ,e;j ClO MdJ mZepiy xl;rprDld; jhf;fk; Gupe;J NkYk;       RahjPd
%yf nkhd;wpid kPz;Lk; gpwg;gpf;Fk;.

ClO
²

 
   +     O Cl

²

     +     O
2

• ,t;thwhd     cl.O RahjPd  %yfk; kPsg;gpwg;gpf;fg;gLtjhy; me;j  cl.ORahjPd

%ypfkhdJ kPz;Lk; kPz;Lk; XNrhd; %yf;$WfSld; jhf;fk;Gupe;J XNrhd;

gpupiff;fhd Cf;fpahfj; njhopw;gLk;.

•  mkpykioiaj; Njhw;Wtpf;Fk; thAf;fs; gw;wp khztUld; fye;JiuahLf.

  tspkz;lyj;jpy; cs;s mkpy thAf;fs; ePupy; fiutjhy; ePu; mkpyj;jd;ikiag;

ngWk;.

Cl    Cl     Cl     Cl

F C F      F   C     C     F    F     C     Cl

Cl   Cl    Cl     Cl

Cl  Cl

F C Cl  F   C     Cl +  Cl
²

Cl

UV
 fjpu;fs;

cl
.

O

cl
.

O
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,e;j mkpyj;jd;ikahdJ>

(i) mkpy thAf;fs; tspkz;lyj;jpy; fhzg;gLk; msT

(ii) mkpy thAf;fs; ePupy; fiuAk; msT

(iii) Njhd;Wk; mkpyj;jpd; typik

Mfpatw;wpy; jq;fpapUf;Fk;.

• mjw;fika mkpy kio Njhd;Wk; tpjk; Fwpj;J khztUf;F mwpT+l;lk; nra;f.

• tspkz;lyj;jpy; cs;s CO
2
  ePupy; fiue;J nkd;dkpykhfpa fhgdpf; mkpyj;ijj;

jUk;. ,f;fhgdpf;fkpyk; ePupy; fiutjhy; ePupd; pH ngWkhdk; 5.7 ,Yk;

Fiwtilakhl;lhJ. vdNt CO
2
  kio ePupy; fiue;J me;ePiu nkd;dkpykhf;fyhdJ

mkpy kio vdf; fUjg;gLtjpy;iy.

• vdpDk; SO
2
 , NO

2
Nghd;w mkpy thAf;fs; ePupy; fiutjhy; td;dkpyq;fshfpa

ry;G+upf;fkpyk ^H
2
SO

4
& > iej;jpupf; mkpyk; ^HNO

3
& Mfpad Njhd;Wtjhy; ePupd; pH

ngWkhdk; 5.7 ,Yk; FiwtilAk;. ,e;epiyik mkpy kio vdg;gLk;.

2SO
2
 + O

2 
  2SO

3

SO
3
+H

2
O  H

2
SO

4

NO
2
+H

2
O   HNO

3

• mkpy kio Vw;gLtjd; ghjfkhd tpisTfisg; gpd;tUk; tplaq;fspd; JizAld;

tptupf;Ff.

• mkpy kio fhuzkhf ePu;epiyfspy; ePupd; pH ngWkhdk; FiwtilAk;. ,t;thwhd
jho;  pH ngWkhdq;fs; ePupy; thOk; jhtuq;fSf;F kl;Lkd;wp Vida ePu; tho;

mq;fpfSf;Fk; jPq;F gaf;Fk;.

• H
2
SO

4
 , HNO

3
 Nghd;w mkpyq;fs; kz;zpy; cs;s mYkpNdh rpypf;Nfw;Wr;

Nru;itfisf; fiuj;J mYkpdpak; mad;fis (Al
3
+)  ePupy; tpLtpf;Fk;. ,J kPd;fspdJ

G+f;fspd; tsu;r;rpf;Fk; njhopw;ghl;Lf;Fk; gq;fk; tpistpf;Fk;.

• kz;zpd; kPJ tope;NjhLk; mkpy kio ePuhdJ kz;zpypUe;J Nghriz %yfq;fis

ntspNaw;Wk;.

• Rz;zf;fw;gbTfs;> ryitf;fy; rpw;gq;fs;> cNyhfj;jpyhd mikg;Gfs;> ghyq;fs;>

fg;gy;fs;> Nkhl;lu; thfdq;fs; Nghd;witAk; mkpy kioapd; jhf;fj;jpdhy; mupg;Gf;F

cs;shFk;.

• nlhyikw;W> Rz;zf;fy;> ryitf;fy; Nghd;wit mkpy ePupy; fiuAk;.

• ghiwfs; rhu;e;j ngUk;ghyhd fdpa tiffSk; mkpy kioapy; fiuAk;>

mj;NjhL ePupd; Ca2+ ,Mg2+ nrwpT mjpfupg;gjhy; ePupd; td;ikAk;(Hardness)

mjpfupf;Fk;.

• kz;zpy; cs;s er;Rj;jd;ikahd ghu cNyhfr; Nru;itfs; mkpy kioapy;

fiutjhy;> er;Rj;jd;ikAs;s ghu cNyhf mad;fs; ePUld; NrUk;.

• mjd; tpisthf Nkw;gug;G ePupd; mkpyj;jd;ik> ctu;j;jd;ik> iejurd;

Nru;itfs;> ghu cNyhf mad;fspd; nrwpT Mfpad mjpfupf;Fk;.

• xsp ,urhadg; Gfhu; vd;gJ ahJ vd gpd;tUk; tplaq;fspd;

JizAld; khztUf;F tpsf;Ff.

• Nkhl;lhu; thfdq;fspypUe;J ntspaplg;gLk; fopT thAtpy; iejurd; mlq;fpAs;s

thAf;fSk; ^NO
x
& jfdkilahj IjNuhf; fhgd;fSk^C

x
H

y
&mlq;fpAs;sd. #upaf;

fjpu;g;gpd; Kd;dpiyapYk; 15 
o
C ,Yk; Nkw;gl;l ntg;gepiyapYk; mit XNrhd;>

mypbirl;L> ngnuhl;rp mnrw;iwy; iej;jpNuw;W(PAN)> ngnuhl;rp ngd;rapy;

iej;jpNuw;W(PBN) kw;Wk; rpwpa njhq;fy; Jzpf;iffisj; Njhw;Wtpf;Fk;.

• ,e;j ,urhadg; nghUs;fs; #upa xspapd; Kd;dpiyapy; Njhd;Wfpd;wikahy;> mJ
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“xsp ,urhadg; Gfhu;” vdg;gLfpd;wJ.
• mjd; %yk; Njhw;Wtpf;fg;gLk; rpwpa njhq;fy;epiyj; Jzpf;iffs; tspkz;lyj;jpd;

CLfhl;Lk; jd;ikiaf; Fiwg;gNjhL kQ;rl;fgpy epwj; jpiu Nghd;W fhl;rpaspf;Fk;.

• xsp ,uhradg; Gfhupd; gpd;tUk; nry;thf;Ffs; njhlu;ghf khztUf;F mwpT+l;lk;

nra;f.

• kdpjdpd; Rfhjhuk;> cldyk; Mfpad kPJ jhf;fk; tpistpf;Fk;

• xsp ,urhadg; Gfhu;> kdpjdpd; Rthrj; njhFjp kPJ nry;thf;Fr; nrYj;JtNjhL

,Uky;> ,isg;;G Nghd;w NfhshWfSf;Ff; fhuzkhFk;. (njhq;fy; epiyj; Jzpf;iffs;>

O
3
>  mypbifl;L Mfpad cl;Rthrpf;fg;gLtjdhy;)

• ve;jputpay; jputpaq;fSf;Fr; Nrjk; tpisjy;

• O
3 
 MdJ ,ul;ilg; gpizg;Gf;fs; ciltjw;Ff; fhuzkhfpd;wikahy;> mJ wg;gu;

mlq;fpAs;s cw;gj;jpg; nghUs;fspd;(lau; Nghd;w) nghwpKiwg; gz;Gfis eyptilar;

nra;tNjhL Gilitfspy; epwg; nghUs;fis ntspwr; nra;Ak;.

tspkz;lyj;jpd; kPJ Vw;gLj;Jk; jhf;fq;fs; :

njhq;fy; epiyj;Jzpf;iffs; xspiar; rpjwr;nra;J tspapd; CLfhl;Lk; jd;ikiaf;

Fiwf;Fk;.

• xsp ,urhadg; GfhupdJ tpisTfshy; jhtu tsHr;rp ghjpg;Gf;F cs;shFk;.  ,J

tptrhag;gapHfspd; tpisr;ry; Fiwtilaf; fhuzkhFk;.

  gpujhd nrhw;fs;

• gr;ir tPl;L tpisT - Green house effect
• mkpy kio - Acid rain
• gr;irtPl;L thAf;fs; - Green house gasses
• xsp ,urhadg;GfhH -  Photochemical Smog
• XNrhd; gil nghyptopjy; - Ozone Layer depletion

jutpUj;jp cs;sPLfs;

• ,iza trjp

• tPbNah fhl;rpfs;> xspg;glq;fs;

• XNrhd; gil nghypyopjy; (Nja;jy;) njhlHghd juTfs;

• mkpykio fhuzkhf mupg;G epfoe;Js;s re;jHg;gq;fisf; fhl;Lk; xspg;glq;fs;

fzpg;gPl;L kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

• tspkz;lyj;jpd; gilfis ,dq;fhzy;

• tspkz;lyj;jpd; fl;likg;ig tptupj;jy;

• tspkz;lyk; khrilaf; fhuzkhFk; kdpjr; nraw;ghLfis tprhuiz nra;jy;

• gr;ir tPl;L tpisT> xsp ,urhadg; GfhH> XNrhd;gil nghyptopjy;

njhlHghd mwpf;if jahupj;jy;
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NjHr;rp kl;lk;: 12.4 kdpj nraw;ghLfspdhy; fw;Nfhsj;jpy; Vw;gLk;

jhf;fq;fis EZfp Muha;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;: ² fw;Nfhsk; vd;gij tiuaWg;ghu;.

² fw;Nfhsj;jpd; ntt;NtW gilfSf;F ,ilapyhd NtWghLfisf;

fye;JiuahLthu;.

² kz;khriljy; vd;gij tptupg;ghu;.

² kz;zupg;G> kz;zpd; ctu;j;jd;ik> kz;zpd; mkpyj;jd;ik

Mfpatw;iw tptupg;ghu;.

² fw;Nfhsk; khriltjpy; nry;thf;Fr; nrYj;Jk; kdpjr;

nraw;ghLfis tptupg;ghu;.

• fw;Nfhsk; njhlHghf gpd;tUk; tplaq;fis cs;slf;fpf; fye;JiuahLf.

• fw;Nfhsk; vd;gJ Gtpapd;; kPg;Gwj;Nj mike;Js;s jpz;kg;gilahFk;.  ,J

gpujhdkhf jPg;ghiw> cUkhwpa ghiw> milaw;ghiw Mfpa %d;W ghiw

tiffshyhdJ.

• fw;NfhskhdJ GtpNkw;gug;gpypUe;J 100 fpNyhkPw;wH Mok; tiu guk;gpAs;sJ.

• fw;NfhskhtJ jiug;gFjp> ePhpy; %o;;fpAs;s gFjp vd ,uz;L gFjpfisf;

nfhz;lJ.

• fw;NfhskhdJ ePHf;Nfhsj;Jld; ,ilj;jhf;fk; Gupe;J ePHf;Nfhsj;Jld;

cg;Gf;fs;> fdpaq;fisr; NrHf;Fk; vd;gjidAk; Fwpg;gpLf.

• NkYk;> fw;NfhskhdJ tspkz;lyj;jpypUe;J fjpHg;Gr; rf;jpiag; ngw;W mjid

ntg;gr; rf;jpahf khw;wp Gtpia ntJntJg;ghf itj;jpUg;gjpy; gq;fspg;Gr;

nra;fpd;wJ vd;gijAk; Fwpg;gpLf.

• kz; vd;gJ typik kpf;fnjhU mad; gupkhw;w Clfk; MFk; vdf; Fwpg;gpLf.

mjhtJ ePupy; fye;Js;s mad;fis kz;zpdhy; gw;wp itj;jpUf;f KbfpwJ

vdf; Fwpg;gpLf.  ,jd; tpisthf ghjfkhd gjhHj;jq;fs; kz;zpy; NrHe;jTld;

mit kz;Jzpf;iffSld; ,Wf;fkhf gpiztjd; fhuzkhf kz; khrila

,lKz;L vd;gij vLj;Jf; fhl;Lf.

• ,jd; tpisthf epyf;fPo; ePUk; Nkw;gug;G ePUk; khriltNjhL mjd; tpisthf

ePupypUe;J kz;Zf;F khRf;fs; gupkhw;wiltjhYk; kz; khrilAk; vd;gij

vLj;Jf; fhl;Lf

• mj;NjhL> gpd;tUk; topfspYk; kz; khrilAk; vd;gij vLj;Jf;fhl;Lf.

• tsp khrilaf; fhuzkhFk; SO
2
, NO

2
 Nghd;w thAf;fs; kioePupy; fiutjd;

tpisthfj; Njhd;Wk; typik kpf;f mkpyq;fs; (H
2
SO

4
, HNO

3
) kz;Zld; NrHtjhy;

kz;zpd; mkpyj;jd;ik caUk;.

• ntt;NtW kdpjj; njhopw;ghLfs; fhuzkhf kz; khrilkAk; topfs; njhlHghf

mwpf;if jahupf;FkhW khztiu topg;gLj;Jf.

• kz;zpd; mkpyj;jd;ik> ctHj;jd;ik> kz;zupg;G Mfpad njhlHghf khztUld;

fye;JiuahLf.

• ifj;njhopw; fopTePUk;> ifj;njhopw; fopTg;nghUs;fSk; Neubahf kz;Zld;

NrHtjhy;mtw;wpy mlq;fpAd;d khRf;fs; kz;Zld; NrHe;J kz; khrilAk;.

• gz;gLj;jhf; fdpanea; mfo;jy;> cNyhfkfo;Tf; ifj;njhopy;> cNyhfk; gpupj;njLj;jy;

fhuzkhfTk; kz; khrilAk;.

• tptrhaj;Jf;fhf njhlHe;Jk; ePHg;ghrdk; nra;tjd; tpisthf kz;zpd; ctHj;jd;ik

mjpfupg;gjhy; kz; khrilAk;.  tptrhaj;Jf;fhf mjpfkjpfk; tptrha ,urhadq;fis

(gris> gPilf;nfhy;ypfs;) ,LtjhYk; kz; khrilAk;.
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• Kiwikaw;w tifapy; epyj;ijg; gd;gLj;Jtjd; tpisthf kz;Zld; ghjfkhd

nghUs;fs; Nru;tjhYk; kz;zpy; mlq;fpAs;s rhjfkhd Vida cg;Gf;fs;

kz;zpypUe;J ePq;FtjhYk; kz; khrilAk;.

• jpz;k khRf;fis> Kiwikaw;w Kiwapy; ntspNaw;WtjhYk;> mj;jpz;kg;

gjhHj;jq;fspy; mlq;fpAs;s ghucNyhfq;fs;> cg;Gf;fs;> kw;Wk; er;Rj; jd;ikahd

Nrjdr; NrHitfs; kz;Zld; NrHtjhYk; kz; khrilAk;

• NkYk; ifj;njhopw;nraw;ghLfs;> capHRtl;L vupnghUs; jfdk;> vd;gd fhuzkhf

tspAld; NrUk; njhq;fy; epiyj; Jzpf;iffspy; cs;s fe;jfk; (ry;gH)> <ak;

(nyl;)> ,urk; Nghd;wit mlq;fpa Jzpf;iffs; kz;Zld; NrHtjhYk; kz; khrilAk;.

gpujhd nrhw;fs; / vz;zf;fUf;fs; : Key words
• kz;zpd; mkpyj;jd;ik - Soil acidity
• kz;zpd; ctHj;jd;ik - Soil salinity
• kz; khriljy; - Soil pollution
• kz; mupg;G - Soil erosion

fzpg;gPL> kjpg;gPl;Lf;Fupa mwpTWj;jy;fs ;

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

• fw;Nfhsk; vd;gij tiuaWj;jy;

• kz; khrilAk; topfisf; Fwpg;gply;

• kz;zpd; mkpyj;jd;ik> kz;zpd; ctHj;jd;ik Mfpatw;iw tptupj;jy;

• kz;zupg;ghdJ kz; khriltjw;F VJthFk; tpjj;ij tptupj;jy;
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NjHr;rp kl;lk;: 12.5 fhyepiy khw;wk; kw;Wk; mjd; nry;thf;Ffs; gw;wp tptupg;ghu;.

ghlNtisfs; : 5

fw;ww; NgWfs; ² fhyepiy khw;wk; vd;gij tiuaWg;ghu;.

² kiotPo;r;rpf; Nfhyq;fs; khw;wKWtjhy; Vw;gLk; jhf;fq;fis
tptupg;ghu;.

² gdpf;fl;bg; ghiwfs; cUFjy;> fly;ePu; kl;lk; caUjy; Mfpa
tw;wpd; ghjfkhd tpisTfisf; fye;JiuahLthu;.

² fhyepiy khw;wq;fs; fhuzkhf rpy mq;fpapdq;fs; mope;njhopAk;
Mgj;J Fwpj;Jf; fye;JiuahLthu;.

² mope;njhopAk; Mgj;ij vjpu; Nehf;fpAs;s cz;zhl;Lj; jhtu>
tpyq;F ,dq;fisg; ngaupLthu;.

² rKj;jpu ePu;r;Rw;Nwhl;lk; NtWgLtjhy; Vw;glf;$ba tpisTfis
tptupg;ghu;.

² fhyepiy khw;wq;fs; fhuzkhf Vw;glj;jf;f ghjfkhd

tpisTfs; Fwpj;J mwpf;if jahupg;ghu;.

ghlj;ij jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

• ~~fhyepiy|| vd;gJ ahJ vd khztuplk; tpdtp ghlj;ij mZFf.

• fhyepiy epge;jidfs; epiyahff; fhzg;gLtjpy;iy vdTk; mJ fhyj;Jf;Ff;

fhyk; NtWgLtjhdJ ,aw;ifahd xU nrad;KiwahFk; vd;gijAk;

cjhuzq;fhl;b tpsf;Ff.

• ,w;iwf;F 20>000 tUlq;fSf;F Kd;dH Gtpapd; ntg;gepiy Fiwtile;J gdpf;fl;b

Afk; Njhd;wpapUe;jikia khztHf;F tpsf;Ff.  mjd;NghJ Gtp ntg;gepiy

Vwj;jho 50C ,dhy; Fiwtile;Js;sJ

• ,w;iwf;F 125>000 tUlq;fSf;F Kd;dH> Gtpapd; ntg;gepiy fzprkhd msTf;F

caHe;jNjhL gdpf;fl;b kiyfSk; (fpsrpaH)> gdpf;fl;bg;gilfSk; cUfpaikahy;

fly;ePH kl;lk; ruhrup mstpYk; ghHf;f rpy kPw;wHfs; (4 - 6m tiu)

mjpfupj;jnjd;gij khztHf;F tpsf;Ff. (,J Vwj;jho 125>000 tUlq;fSf;F

xU jlit epfOk; ,aw;ifahd xU nrad;KiwahFk; vdf; Fwpg;gpLf.

• Gtpapy; Vw;gl;l jpBH fhyepiy khw;wk; fhuzkhf> czT fpilf;fhkw; Nghdikahy;

ilNdhrpu]; Nghd;w capupdq;fs; xNuabahf mope;jikia tpsf;Ff.

• #upaidr; Rw;wp Gtpapd; gazg;ghij> kw;Wk; Row;rp mr;rpd; Nfhzk; NtWgLjy;;

fhuzkhf Gtp ntg;gkiljYk; FspHr;rpailjYk; ePz;l fhyr;rf;fuk; Nghd;W

epfOfpd;wikia vLj;Jf;fhl;Lf.

• fle;j 650>000 tUl fhyj;jpy; Gtpapy; ,aw;ifahf cUthfpa gdpf;fl;b kiy Afk;

(fpsrpaH Afk;)> ,ilg;gdpf;fl;b kiy Afk; (,ilf;fpsraH Afk;) Mfpatw;wpd;

NghJ fhgdPnuhl;irl;bd; msthdJ kpy;ypaDf;F 180 Jzpf;iffspypUJ kpy;ypaDf;F

280 Jzpf;if tiu (180ppm - 280 ppm) khw;wkile;Js;sJ vd;gij tpsf;Ff.

• ,Ugjhk; E}w;whz;bd; eLg;gFjpapypUe;J ,d;W tiuapy; gr;irtPl;L thAf;fspd;

fl;likg;G njhlHr;rpahf mjpfupj;J tUfpd;wikahy;> Vw;gLfpd;w Nfhska kw;Wk;

,lk; rhHe;j (local) fhyepiyf;Nfhsq;fs; NtWgLj;jy; my;yJ ngaHjNy fhyepiy

khw;wk; vd;gjhy; fUjg;gLfpd;wJ vd tptupf;Ff.

• NkYk; ,f;fhyepiyf; Nfhyk; NtWgLjyhdJ ,aw;ifahfNt epfOfpd;w Nkw;gb

khw;wq;fSf;F mg;ghw;gl;l tifapy; kdpjdhy; #oy; kPJ epfo;j;jg;gLk; ghjfkhd

nry;thf;Ffs; fhuzkhf epfo;e;jnjhd;whf ,dq;fhzg;gl;Ls;sJ vd;gij khztHf;F

tptupf;Ff.
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• gpd;tUk; epfo;Tfs; kdpjdhy; #oy; kPJ Vw;gLj;jg;gl;l ghjfkhd nry;thf;Ffs;

fhuzkhf epfOk; fhyepiy khw;wq;fSf;F VJthfpAs;sJ vd ,dq;fhzg;gl;Ls;sjhf/
re;Njfpf;fg;gLtjhf khztHf;F tptupf;Ff.

• G+Nfhs uPjpapy; (Global) Nehf;Fk; NghJ FspHr;rpahd gfy; kw;Wk; ,uhf;fhy ehs;fspd;
vz;zpf;if gbg;gbahff; FiwtiltNjhL> ntg;gkhd gfy; kw;Wk; ,uhf;fhy ehs;fspd;

vz;zpf ;if gbg ;gbahf mjpfu pj ;Jr ; nry ;f pd ;wik juTfspd ; %yk ;

vLj;Jf;fhl;lg;gl;Ls;sJ.

• 1880 njhlf;fk; 2012 tiuapyhd fhyj;Js; Gtpapd; ruhrup ntg;gepiy Vwj;jho

1.080C apdhy; mjpfupj;Js;sJ.

• Gtpapd; fPo; tspkz;ly ntg;gepiy ,Ugjhk; E}w;whz;bd; eLg;gFjpapypUe;J

njhlHr;rpahf mjpfupj;Js;sJ.

• tl miuf;Nfhsj;jpd; kj;jpa mfyhq;Ffspy; mike;Js;s ehLfSf;Ff; fpilf;Fk;

kiotPo;r;rp 1950 ,d; gpd;dH gbg;gbahf mjpfupj;Js;sNjhL> kj;jpa Nfhl;il

mz;kpj;j gpuNjrq;fSf;Ff; fpilf;Fk; kiotPo;r;rp gbg;gbahff; Fiwtile;Js;sJ.

(,yq;if cl;gl)

• INuhg;ghtpYk;> MrpahtpYk;> mT];jpNuypahtpd; rpy gpuNjrq;fspYk; Nfhil fhyj;jpy;

Njhd;Wk; ntg;g miyfspd; (Heat wave) vz;zpf;if 1950 fspd; gpd;dH mjpfupj;Js;sJ.

• cyfpd; rpy gpuNjrq;fspy; fLq;Nfhil epyikffs; mjpf mstpy; Vw;gl;Ls;sNjhL>

mf;Nfhilfhy tPr;R ngupJk; ePl;rpaile;Js;sJ.

• mad tyak; rhHe;jjhf #whtspf;fhw;Wf;fs; mjpfkjpfkhfTk; mjpftypikAlDk;

cUthfpatz;zKs;sd.

• fly; ePHkl;lk; caUk; msthdJ ,Ugjhk; E}w;whz;bd; ,Wjpg;gFjpia milAk;NghJ

gbg;gbahf mjpfupf;Fk; Nghf;F fhzg;gLfpd;wJ.

• fle;j ,uz;L jrhg;j fhyj;jpy; cyfpy; cs;s gdpf;fl;b kiyfspd; (fpsrpaH)

gdpf;fl;bapd; msT Jupjkhff; Fiwtile;Js;sJ.  NkYk;> me;jhl;bf;Fg;

gpuNjrj;ijAk; fpuPd;yhe;ijAk; #oTs;s gdpf;fl;bg;gilfspy; gdpf;fl;b FiwtilAk;

msthdJ Mz;nlhd;lWf;F 34 fpfh njhd;dpy; ,Ue;J (1992-2001) Mz;nlhd;Wf;F

215 fpfh njhd; tiu mjpfupj;Js;sJ (2002-2011 jrhg;jj;jpy;)

• NkYk; Ml;bf;Fg; gpuNjrf; flypy; ciwe;j epiyapy; cs;s gdpf;fl;bg;gilfspd;

tPr;rk; fle;j jrhg;jj;jpy; 3-4 rjtPjk; tiu Fiwtile;Js;sJ.

• tlmiuf;Nfhsj;jpd; gdpf;fl;b msthdJ ,Ugjhk; E}w;whz;bd; eLg;gFjpapypUe;J

xU jrhg;jj;jpw;F 1.6 rjtPjk; tiu Fiwtile;J nrd;wtz;zKs;sJ.

• gj;njhd;gjhk; E}w;whz;bd; eLg;gFjpapypUe;J fly;kl;lk; caUk; tPjkhdJ fle;j

,uz;L E}w;whz;Lfspy; mjd; tPjj;ij tpl caHthd ngWkhdj;ijg; ngWtNjhL>

1900 njhlf;fk; 2010 tiuapy; fly;kl;l caHT 0.19 kPw;wH tiuahdJ.  ,J XH

Mz;Lf;F Vwj;jho 3.2 kpy;ypkPw;wH mjpfupg;ghFk;

• jw;NghJ tspkz;ly fhgdPnuhl;irl;bd; msT kpy;ypaDf;F 400 gFjpfshAk;>

nkNjd; mlf;fk;> xU gpy;ypaDf;F 1803 gFjpfshAk;> iej;jpuR xl;irl;bd;

msT xU gpy;ypaDf;F 324 gFjpfs; tiuapYk; mjpfupj;Js;sJ.  Nkw;gb msTfs;

ifj;njhopy; Gul;rpf;F Kd;dH ,Ue;j ngWkhdq;ifs tpl KiwNa 40%, 150%,
20% mjpfupg;ghFk;.

• Nkw;gb %d;W thA tiffspdJk; msthdJ> fle;j 800>000 Mz;Lfspy; fhzg;gl;l

cr;rg; ngWkhdq;fis tpl fzprkhd msT caHthdjhFk;.

• fhgdPnuhl;irl;L mjpf mstpy; cwpQ;rg;gLtjhy;> ifj;njhopw; Gul;rpf;F Kd;dH

fhzg;gl;lij tpl fly; ePupd; pH ngWkhdk; 0.1 ,dhy; Fiwtile;Js;sJ.
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• fhyepiy NtWgLtjd; fhuzkhf epfOk; gpd;tUk; mWjpahd (Extreme)
fhyepiy khw;wq;fs; njhlHghf khztHf;F mwpT+l;lk; nra;f.

• typikahd #whtspfs ; e pjKk ; Vw ;gLtjhy ; capHr ; Nrjq ;fSk ;

nghUl;Nrjq;fSk; tpisjy;

• NjhdhNlh(Tornada) epiyikfs; epjKk; Vw;gLtjhy; capHr;Nrjq;fSk;

nghUl;Nrjq;fSk; tpisjy;

• nts;sg;ngUf;F Nghd;w epiyikfs; epjKk; Vw;gLfpd;wikahy; ehLfspd;

nghUshjhug; Nghf;Ftuj;Jj; Jiw> fl;ll epUkhzj;Jiw Mfpatw;wpd; kPJ

ghjfkhd tpisTfs; Vw;gLjy;

• twl;rpahd epiyikfs; epjKk; Vw;gLtjhy; rpy gpuNjrq;fspy; czTg;ghJfhg;G

(Food Security) ghjpf;fg;gLjy;
• fly; ePH kl;lk; caHjy; kw;Wk; flw; #iwf;fhw;Wf;fs; fhuzkhf> fiuNahuj;

jho;epyq;fspYk; jPTfspYk; thOk; kf;fs; ,lk; ngau NeupLjy;

• Ml;bf;Fg; gpuNjrq;fspy; flypy; gdpf;fl;b cUFfpd;wikahy;> gdpf;fubfs;> rPy;

kPd;fs;(seal) Nghd;w FspHg;gpuNjrq;fspy; thOk; KiyA+l;bfSf;F thoplKk;>

,iu Ntl;ilg;gpuNjrq;fSk; mw;Wg; Nghtjhy; mit mope;njhope;J Nghjy;

• #oy; ntg;gepiy mjpfupg;gjhy; ntg;gg; gpuNjrq;fspy; thOk; mq;fpfs; Fspu;g;

gpuNjrq;fspd;ghy; Kw;WifapLk; ghzpapy; Gyk; ngau;tjhy; mg;gpuNjrq;fspy;

Vw;fdNt tho;e;j mq;fpfs; mopjy;.

• mope;njhope;J NghFk; Mgj;ij vjpHNehf;fpAs;s RNjr jhtuq;fisAk; tpyq;FfisAk;

gl;baw;gLj;JkhW khztiu topg;gLj;Jf.

• fly; ePupd; ntg;gepiyAk; mkpyj;jd;ikAk; mjpfupg;gjhy; KUifg;ghiwfs;

ntspWjy;

• mjpf cyHthd fhyepiy Njhd;Wtjhy;> fhl;Lj;jP Vw;gLk; Nghf;F fhuzkhf>

fhLfs; mjpf mstpy; mope;J Nghjy;

• nraw;ifahf mikf;fg;gl;l ePHg;gpuNjrq;fspy; Njf;fp itf;ff; $ba ePupd; msT

,opthfpd;wikahy;> tptrhak;> ePHkpd; cw;gj;jp Mfpatw;wpd; kPJ ghjfkhd

tpisTfs; Vw;gly;

• tspapy; mlq;fpAs;s ePuhtpapd; msT NtWgLtjd; tpisthf kiotPo;r;rp

mjpfupg;gjhy; nts;sg;ngUf;FfSk; cyHthd fhyq;fspy; fLikahd twl;;rp

fhuzkhf ePHj; jl;Lg;ghLk; Vw;gLfpd;wikahy;> tptrhaj;jpd; kPJ ghjfkhd

tpisTfs; Vw;gLjy;

• fiuNahug; gpuNjrj;Jf;F mg;ghy; KUiff;fw;ghHfs; mopjy;> kiyfspy;

ciwg;gdpg;nghopT Fiwtiljy;> nts;sg;ngUf;F> Nfhil> nfhs;is Neha;fs;

Nghd;wit mjpfupg;gjhy; Rw;Wyhf; ifj;njhopypd; kPJ ghjfkhd tpisTfs; Vw;gly;

• nfhs;is Neha;fs; (the;jpNgjp> -nfhyuh->nlq;F> fopr;ry;Neha;) mjpf mstpy;

guTtjd; tpisthf> Rfhjhuj; JiwapYk; kf;fs; tho;f;ifapYk;> nghUshjhuj;jpd;

kPJk; ghjpg;Gf;fs; Vw;gLjy;

• ,aw;ifahf Vw;gLk; vy;dpNdh - yhdpdh(El Nino - La Nina) epiyikfs; ngupJk;
cf;fpukiljy; kw;Wk; ePz;lfhyj;Jf;F epyTjy; fhuzkhf> mjpfNfhil kw;Wk;

nts;sg;ngUf;F epiyikfs; cUthjy;

• NkYk;> xU tUl fhyj;jpy; nghopAk; gUtf;fhw;W kiofspd; msT NtWgLtjhy;

mtw;NwhL ,ize;j tptrhaf; ifj;njhopy; ghjpf;fg;gLjy;

gpujhd nrhw;fs;

• fhyepiy khw;wq;fs ; - Climatic changes
• KUiff;fw;ghH ntspwy; - Coral bleaching
• ntg;g miyfs; - Heat Wave
• vy; dpNdh - El - Nino
• yh dpdh - La - Nina
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jutpUj;jp cs;sPLfs;

• ntg;gepiy khwy;fisf; fhl;Lk; tiuGfs;

• #oy; rhHe;j khw;wq;fs; njhlHghd juT mwpf;iffs;> tPbNah fhl;rpfs; Nghd;wd.

fzpg;gPl;L kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f

• fhyepiy khw;wk; vd;gij tiuaWj;jy;

• kdpjr; nraw;ghLfs; fhuzkhf> fhyepiyapy; Vw;gl;Ls;s khw;wq;fis tptupj;jy;

• fhyepiy khw;wq;fspd; tpisthf> Vw;gl;Ls;s ghjfkhf epiyikfis tptupj;jy;
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NjHr;rp kl;lk;: 12.6 kdpj nraw;ghLfs; fhuzkhfr; #oypy; Vw;glf;$ba jhf;fq;fis

,opthf;Ftjw;fhf ntt;NtW Kiwfis tprhuid nra;thu;.

ghlNtisfs : 06

fw;ww; NgWfs; ² ifj;njhopy; kakhf;fy; fhuzkhf Vw;gLk; ghjfkhd tpisTfis
,opthf;Ftjw;fhd Kiwfs;> cj;jpfspd; mtrpaj;ij vLj;Jf; fhl;Lthu;.

² gRik ,urhadj;jpd; Nfhl;ghl;il tpsf;Fthu;.
² #ow;whf;fq;fs; ,opthfj;jf;f tpjj;jpy; Nrjdg; grisg; gad;ghl;il

tpsf;Fthu;.
² fopTg;nghUs; Kfhik Kiwfisf; fye;JiuahLthu;.

² J}a cw;gj;jpfs; vDk; vz;zf;fUit tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

 gpd;tUk; cjhuzq;fis vLj;Jf; fhl;b> ifj;njhopy; mgptpUj;jp fhuzkhf ,J

tiuapy; Njhd;wpAs;s Rw;whlw; gpur;rpidfis Kw;WKOjhf ePf;fp tpl KbahJ

vd;gijAk;> #oypd; kPJ Vw;gLk; ghjpg;Gf;fs; ,opthFkhW ifj;njhopy; fUkq;fis

rPuhf Kfhik nra;J Kd;ndLj;Jr; nry;yj;jf;fjhFk; vd;gijAk; khztUf;F tpsf;Ff.

 CFC ,w;Fg; gjpyhf HCFC gad;gLj;Jjy;.

 HCFC vd;gJ Ijurd; mlq;fpAs;s FNshNuh GNshNuhf; fhgd; Nru;itfshFk;.

 HCFC ,y; cs;s C–H gpizg;Gf;fis mt;thA tspkz;lyj;jpd; Nkw;gFjpia mila

Kd;du;> $l;lg;gpupifailtjhy; HCFC tspkz;lyj;jpd; Nkw;gFjpia miltJ

Fiwtiltjhy; XNrhd; gil ghjpg;Gf;F cs;shtJ FiwtilAk;.

NkYk; HFC vd;gJ Ijurd; mlq;fpAs;s GNshNuh fhgd; Nru;itfs; MFk;.

 ,r;Nru;itfspy; FNshuPd; mZf;fs; ,y;iyahjyhy; tsp kz;lyj;jpd; Nkw;gFjpapy;

tpLtpf;fg;gl;l FNshuPd; %yfq;fs; cw;gj;jpahtJ fpilahJ> vdNt HFC Nru;itfs;

XNrhd; giliag; ghjpg;gjpy;iy.

 <ak; Nru;f;fg;gl;l ngw;NwhYf;Fg; gjpyhf <ak; mw;w ngw;Nwhiyg; gad;gLj;Jjy;.

 thfdq;fspypUe;J #oypy; NrUk; ntspg;gLj;J tspapy; cs;s khR thAf;fis> ghjpg;gw;w

thAf;fshf khw;Wtjw;fhf Cf;fp khw;wpfisg; gad;gLj;Jjy;.

 ngupJk; #oy; Neakhd tYr;rf;jp %yfq;fshfpa fhw;W tY> Qhapw;W tYr;rf;jp

Nghd;w tYr;rf;jp Kjy;fspd;ghy; Kidg;Gf; fhl;Ljy;.

 NkYk;> ifahsj;jf;f kw;WnkhU khw;W top> khrile;Js;s nghUs;fis kPz;Lk;

gad;gLj;jf;$bathwhfg; gupfupg;Gr; nra;jyhFk; vd;gijAk; tpsf;Ff.

cjhuzk; :  ePuhdJ ahNjDnkhU tifapy; khrile;Js;sjhapd; mjidg; gupfupg;Gr;

nra;J kPz;Lk; gad;gLj;jyhk; vdf; Fwpg;gpLf.

 gpujhd Nfhs ikar; Rw;whly; gpur;rpidfshfpa> Gtpf;Nfhsk; ntg;gkiljy;> XNrhd; gil

Nja;tiljy; Nghd;w Rw;whlw; gpur;rpidfis Kfhik nra;jtw;fhf cyfshtpa kl;lj;jpy;

Kaw;rpfs; Nkw;nfhs;sg;gLjy; Ntz;Lk; vd;gijf; Fwpg;gpLf.

        H                                   Cl     Cl

F      C     Cl F       C       C      F

         F                                  H       H

         F       F

H      C       C       H

         F       F
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 XNrhd; giliag; ghjpf;Fk; ,urhadg; nghUs;fs; ifj;njhopw; Jiwapy;

Kd;Ndw;wkile;Js;s ehLfspNyNa mjpf mstpy; cw;gj;jp nra;ag;gLfpd;w NghjpYk;

mtw;wpd; fhuzkhf Vw;gLk; jhf;fq;fis Vida ehLfspy; thOk; kf;fs; ngupJk;

vjpu;nfhs;s Neupl;Ls;sJ vd;gij tpsf;Ff.

 Gtpf;Nfhsk; ntg;gkiltjhy; Vw;gLk; ghjfkhd xU tpisthfpa rKj;jpu ePu; kl;lk;

cau;tjhy; rpwpa jPTfspy; thOk; kf;fNs mjpf ghjpg;Gf;F cs;shf NeupLfpd;wJ vd;gij

vLj;Jf;fhl;Lf. vdNt ,t;thwhd gpur;rpidfis Kfhik nra;tjw;fhf> rfy ehLfSk;

Nru;e;J jPu;T topfis Kd;nkhopjy; Ntz;Lk; vd;gij tpsf;Ff.

 ,jw;fhf nkhd;l;upay;> fpNahNjh> gpufldk; Nghd;w ,zf;fg;ghLfs; Vw;gLj;jpf;

nfhs;sg;gl;Ls;sd.

1. nkhd;l;upay; gpufldk; - XNrhd; giliag; ghjpf;Fk; thAf;fis ,opthf;f ,zf;fk;

njuptpj;jik.

2. fpNahNjh gpufldk; - gr;ir tPl;L thAf;fspd; ntspNaw;wiy ,opthf;f ,zf;fk;

njuptpj;jik.

3. Gup]; ,zf;fg;ghL - gr;ir tPl;L thAf;fspd; ntspNaw;wiy ,opthf;Ftjw;fhf

vLf;ff;$ba toptiffs; njhlu;ghf ,zf;fk; njuptpj;jik.

nkhd;l;upay; gpufldj;jpd; %yk; njuptpj;j ,zf;fg;ghl;bd; gb> CFC cw;gj;jp nra;jy;

kw;Wk; Gjpjhfg; gad;gLj;Jjy; 2010 ,y; Kw;whf epWj;jg;gl;lJ.

gr;ir tPl;L thAf;fspd; ntspNaw;wiy ,opthf;fy; %yk; G+Nfhsk; ntg;gkhjiy 20C

apYk; Fiwthfg; Ngzp tUjy;.

 ifj;njhopy; cw;gj;jp eltbf;iffs; capu;r;Rtl;L vupnghUs; jfdk; Mfpad fhuzkhf

tspkz;lyj;jpy; NrUk; ntspg;gL tspapd; khR mlf;fk; ,opthFkhW mt;thwhd ifj;njhopy;

eltbf;iffis Nkw;nfhs;tjhy; #oypy; Vw;gLk; ghjpg;Gf;fis ,opthf;fyhk; vd;gij

tpsf;Ff.

 thfdq;fspy; ntspNaw;wg;gLk; tspapy; mlq;fpAs;s NO
x 
> fhgNdhnuhl;irl;L> jfdKwhj

IjNuhf;fhgd; Nghd;w thAf;fis ghjpg;Gf;fis Vw;gLj;jhj nghUs;fshf khw;Wtjw;fhf

Cf;fp khw;wpfs; gad;gLj;jg;gLtJ njhlu;ghfr; RUf;fkhf tpsf;Ff.

 epyf;fup jfdkilAk; NghJ mjpy; khRf;fshf mlq;fpAs;s fe;jfk; (ry;gu;) vuptjhy;

ntspNaWk; fe;jftPnuhl;irl;il> ntspg;gL tspapypUe;J tbfl;b Ntwhf;Ftjw;fhf fy;rpak;

Ijnuhl;irl;Lf; (Ca(OH)
2
) $o; Nghd;w nghUs;fs; gad;gLj;jg;gLfpd;wikiaf; Fwpg;gpLf.

 rPke;J cw;gj;jpr; nrad;Kiwapd; NghJ ngUkstpy; cw;gj;jpahFk; Jzpf;if epiyr;

rPke;J (particulate matter) Gw tsp kz;lyj;Jld; NruhjthW mg;Gwg;gLj;Jtjw;fhf

“ciw kid” (bag house) tPo ;gbTf; $lk; (sedimentation chambers)  Mfpad

gad;gLj;jg;gLfpd;wikia tpsf;Ff.

 ,wg;gu; ghy; rhu;e;j cw;gj;jpfspd; NghJ ,wg;gu; ghy; epiutjw;fhf Nru;f;fg;gLk; mnrw;wpf;fkpyk;/

/Nghkpf;fkpyk; Nghd;wit ePUld; Nru;tjhy; ePupd; pH ngWkhdk; FiwtilAk; vd;gij

,wg;gu; epiuah epiyapy; ePz;l Neuj;Jf;F itj;jpUg;gjw;fhfg; gad;gLj;jg;gLk;

mNkhdpahthdJ ePUld; Nru;tjhy; ePupd; pH ngWkhdk; caUk; vdTk; tpsf;fp> Nkw;gb

mnrw;wpf;fkpyj;ijAk; mNkhdpahitAk; eLepiyg;gLj;jpa gpd; fopTePiu ntspNaw;WtJ

kpfg; nghUj;jkhd xOq;F KiwahFk; vd;gij tpsf;Ff.

 NkYk; tu;j;jf tyaq;fspy; mike;Js;s njhopw;rhiyfspypUe;J ntspNaWk; fopT

ePiur; Rj;jpfupg;gjw;fhf ghupa mstpyhd ePu;g;gupfupg;Gj; njhFjpfs; jhgpf;fg;gl;Ls;sikia

tpsf;Ff.

,Jtiuapy; fw;w Gtpf;Nfhsk; rhu;e;j Rw;whlw; gpur;rpidfis khztNuhL kPz;Lk;

tpsf;fp> gRik vz;zf;fUit mZFtjw;fhf 3R vz;zf;fUit mwpKfQ; nra;f.

 3R  vd;gjhy; fUjg;gLtJ>

   Reduce - ,opthf;fy;

   Reuse - kPz;Lk; gad;gLj;jy;

   Recycle - kPs; Row;rpg;gLj;jy;
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3R  vz;zf;fU njhlu;ghf gpd;tUk; tplaq;fis cs;slf;FkhW fye;JiuahLf.

 ,opthf;fy; - (Reduce)

gad;gLj;Jk; %yg;nghUs;fis ,ad;w msT Fiwthfg; gad;gLj;Jtjd; %yk;

%yg;nghUl;fis kPjg;gLj;JtJk; fopTg; nghUs;fs; gpwg;gpf;fg;gLtij ,opthf;fYk;.

 cjhuzk; : ,wg;gu; ghiy jpiuar; nra;tjw;fhfg; gad;gLj;Jk; mnrw;wpf;fkpyj;ij

Njitahd msTf;F khj;jpuk; gad;gLj;Jtjd; %yk; fopT ePupd;

mkpyj;jd;ikia ,opthf;fpf;nfhs;syhk;.

 kPz;Lk; kPz;Lk; gad;gLj;jy; - (Reuse)

ghtidg;nghUnshd;wpid kPz;Lk; kPz;Lk; gad;gLj;Jtjd; %yk; %yg;nghUs;fis

kPjg;gLj;JjYk;> fopTg;nghUs;fs; gpwg;gpf;fg;gLtij ,opthf;FjYNk ,jd; Nehf;fkhFk;

vd;gij tptupf;Ff.

 cjhuzk; :  xU jilt gad;gLj;jpf; fopj;njhJf;Fk; nghypj;jPd; ciwfSf;Fg; gjpyhf

kPz;Lk; kPz;Lk; gad;gLj;jf;$ba xU Jzpg;igiag; gad;gLj;Jjy;.

 xU jlit gad;gLj;jpf; fopj;njhJf;Fk; gpshj;jpf;Fg; Nghj;jy;fSf;Fg;

gjpyhf kPz;Lk; kPz;Lk; gad;gLj;jf;$ba fz;zhbg; Nghj;jy;fisg;

gad;gLj;Jjy;.

 kPs; Row;rpg;gLj;jy; - Recycling

,t;ntz;zf;fUf;fspd; gb> ghtidg; nghUnshd;iwg; gad;gLj;jpa gpd;du; mk;%yg;nghUis

gad;gLj;jp> mNj ghtidg;nghUis my;yJ NtnwhU ghtidg; nghUis cw;gj;jp nra;ayhk;

vd;gij tpsf;Ff.

cjhuzk; :  gad;gLj;jpf; fopj;j> ,Uk;G> mYkpdpak; Nghd;w cNyhfq;fis

kPsr;Rj;jpfupj;J cNyhfg; ghtidg; nghUs;fs; cw;gj;jp nra;tjw;fhfg;

gad;gLj;Jjy;.

 gad;gLj;jpf; fopj;j fhfpjq;fis kPsTk; fhfpjf; $ohf khw;wp

fhl;Nghl;>fhfpjk; Nghd;wit cw;gj;jp nra;tjw;fhfg; gad;gLj;jy;.

  gad;gLj;jpf; fopj;j gpshj;jpf;ifr; Rj;jpfupj;J> kPs cUf;fp NtW ghtidg;

nghUs;fis cw;gj;jp nra;tjw;fhfg; gad;gLj;jy;.

 jpz;kf; fopTg; nghUs; Kfhikapd; Kf;fpakhd xU re;ju;g;gkhf> cf;Fk; jd;ikAs;s

fopTg; nghUs;fisf; $l;nlUthf khw;Wjy; kw;Wk; capu; thA cw;gj;jpf;fhfg; gad;gLj;jy;

Mfpatw;iwf; Fwpg;gpl;L> jpz;kf; fopTg; nghUs; Kfhikapd; NghJ mjd; Kf;fpaj;Jtj;ijf;

fye;JiuahLf.

 fopTg;nghUs;fis ntspNaw;Wk; NghJ mtw;iw cf;Fk; jd;ikAs;sit> cf;Fk; jd;ik

mw;wit vd Ntwhf;fp ntspNaw;Wjypd; Kf;fpaj;Jtj;ijf; Fwpg;gpl;L> cf;Fk; jd;ikAs;s

nghUs;fisf; nfhz;L $l;nlU cw;gj;jp nra;tjhy; nghUshjhu uPjpapy; ed;ikfs; ngwyhk;

vd;gij tpsf;Ff.

 cf;Fk; jd;ikAs;s fopTg;nghUs;fs; gw;wPupahj; njhopw;ghL fhuzkhf Fiw

gpupifailtjhy; mjd; fhgd; : iejurd; (C/N) tpfpjk; Fiwtilfpd;wikia tpsf;Ff.

,e;j C/N tpfpjkhdJ $l;nlUtpd; juj;ij msf;Fk; Xh; mstPL MFk; vd;gij

tptupf;Ff.

 Nrjdg; grisfspy; mlq;fpAs;s gpujhd Nghrizf; $Wfspd; (N>P>K) msthdJ

rhu;gstpy; ,urhadg; grisfspd; Nghrizg; ngWkhdq;fis tpl kpff; FiwthdJ

vd;gij tpsf;Ff.

 Nrjdg; grisfspd; gpujhd njhopy; jhtuq;fSf;F Ez; Nghrizfis toq;FtJk;

mit ePUld; fOtpr; nry;yg;glhjthW gpizj;J itj;jpUj;jYk; kz;zpd; mikg;ig

tpUj;jp nra;jYk; kz;zpd; fw;wad; gwpkhw;wf; nfhs;ssit mjpfupj;jYk; MFk; vd;gij

khztUf;F tpsf;Ff.
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 $l;nlU cw;gj;jpapd;> gpujhdkhd Fwpf;Nfhs;> jhtug; gFjpfSf;F mit cf;Ftjw;Fj;

Jizahd gw;wPupahf;fSf;Fj; Njitahd rpwg;ghd epge;jidfis toq;fp> mj;jhtug;

gFjpfs; tpiuahf Fiw gpupifailar; nra;tjhFk; vd;gij tpsf;Ff. tspapy; mlq;fpAs;s

<uypg;igAk; ntg;gepiyiaAk; rpwg;ghd kl;lj;jpy; fl;Lg;gLj;Jtjd; %yk; kpf ey;y

epiyapYs;s $l;nlUitg; ngwyhk; vd;gijAk; tpsf;Ff.

 <uypg;igg; NgZtjw;fhf> epjKk; ePu; njspg;gJk;> ntg;gepiyiaf; fl;Lg;gLj;Jtjw;fhfTk;>

fhw;W}l;lk; toq;Ftjw;fhfTk; $l;nlUf; fyitia ,ilapilNa gf;fk; khw;wpg; Gul;LtJk;

mtrpakhdJ vd;gij tpsf;Ff.

 efuf; fopTg; nghUs;fisf; nfhz;L $l;nlU jahupj;jypd; NghJ vjpu;Nehf;fg;gLk; xU

gpujp$ykhf miktJ> ghu cNyhfq;fs; kw;Wk; NtW khRf;fs; Mgj;J tpistpf;fj;jf;f

kl;lq;fspy; $l;nlUtpy; mlq;fpapUf;Fk; rhj;jpag;ghL fhzg;gLfpd;wikahFk; vd;gij

khztu;f;F tpsf;Ff.

 vdNt efuf; fopTg; nghUs;fis ntspNaw;Wk; NghJ mtw;iw NtW Ntwhf;fp ntspNaw;Wtjd;

Kf;fpaj;Jtj;ij kPz;Lk; tpsf;Ff.

 capu; thA vd;gJ Nrjdg; nghUs;fs;> fhw;wpd;wpa epge;jidfspd; fPo; gw;wPupahf;fspd;;

%yk; gpupj;jopf;fg;gLk; NghJ cw;gj;jpahFk; nkNjd; thAthFk; vd;gij tpsf;Ff.

 ,yq;ifapy; gpujhdkhf gad;ghl;bYs;s capu; thAg; gpwg;ghf;fpfspd; njhopEl;gj;ij

khztu;f;F vspikahf tpsf;Ff.

 capu; thA gpwg;ghf;fpapy; vQ;Rk; jpz;k epiy kPjpg;nghUshdJ kpfr; rpwe;jNjhU

jhtug; Nghriz ClfkhFk; vd;gij khztu;f;F tpsf;Ff.

 “J}a cw;gj;jp” vDk; vz;zf;fUit tiuaWj;J ghlj;ij mZFf.

 gz;lq;fs;> Nritfs; kw;Wk; ifj;njhopy; nrad;Kiwfspd; tpidj;jpwid mjpfupj;jy;

kw;Wk; mjd; %yk; kdpjDf;Fk; #oYf;Fk; Vw;glf;$ba Mgj;Jf;fis ,opthf;Ftjw;fhf

njhlu;r;rpahf xd;wpize;j #oy; rhu;e;j cj;jpfisg; gpuNahfpj;jYNk “J}a cw;gj;jp”

vd;gjhy; fUjg;gLfpd;wJ.

 J}a cw;gj;jp vz;zf;fUtpd; NghJ fopTg;nghUs; (Waste) vd;gJ> jtwhd Xh; ,lj;jpy;>

jtwhd tpjj;jpy;> jtwhd Xu; Clfj;jpy; fhzg;gLk; tpiy kjpg;Gf;fhd xU tskhfNt

fUjg;gLfpd;wJ vd;gij tpsf;Ff.

   cjhuzk; : efu;f; fopTg; nghUs;fspy; cs;s cf;Fk; jd;ikAs;s nghUs;fs;> $l;nlU

vd;wtifapy; tpiy kjpg;Gs;s xU nghUshFk; vd;gijAk;> fhl;Nghl;>

,Uk;G> gpshj;jpf;F Nghd;wtw;iw kPs; Row;rp nra;tjd; %yk; mtw;Wf;F

tpiykjpg;G toq;fyhk; vdTk;> tptrha eltbf;iffspd; NghJ ntspNaw;Wk;

itf;Nfhy; Nghd;wtw;iwAk;> muprp Miy> Jk;G Miy> ku Miy

Nghd;wtw;wpypUe;J ntspNaw;wg;gLk; ckp> Jk;Gr; Nrhw;wp> kuj;J}s;

Nghd;wtw;iw kPz;Lk; gaDs;s nghUshjhug; gz;lq;fshf khw;w KbAk;

vd;gijAk; khztu;f;F vLj;Jf; fhl;Lf.

 J}a cw;gj;jpahdJ gpujhdkhf %d;W (3) Fwpf;Nfhs;fisf; nfhz;lJ vd;gij

khztu;f;F tpsf;Ff.

1. %yg;nghUs; gad;ghl;ilf; Fiwj;jy;.

2. kPs; Row;rpg;gLj;jy;.

3. ghtidg; nghUs;fis kPs cUthf;fr; nra;tjd; %yk; fopTg;nghUs;fis ,opthf;fy;.

 %yg; nghUs;fs; ,opthfg; gad;gLj;Jjy; njhlu;ghfg; gpd;tUk; tplaq;fis cs;slf;fpf;

fye;JiuahLf.

 ,jw;fhfg; ghtidg; nghUs;fisr; rpwg;ghd tifapy; fsQ;rpag;gLj;Jtjd; %yk;

frpjy;> rpe;Jjy; kw;Wk; NtWKiwfs; %yk; khriltjd; tpisthf Vw;gLk; tPz;tpuaj;ij

,ad;w msTf;Ff; Fiwj;jyhdJ J}a cw;gj;jpapy; mlq;fpAs;s Xu; vz;zf;fUthFk;.
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 NkYk; ghtidg; nghUs;fisf;/ gz;lq;fisf; fsQ;rpag;gLj;Jk; NghJ Fwpj;j epakkhd

tpje;Jiuf;fg;gl;l cj;jpfisf; ifahs;tJ kw;WNkhu; mk;rkhFk;.

 nrad;KiwfSf;F Njitahd khw;wq;fisr; nra;J tPz;tpuaj;ij ,opthf;FjiyAk;>

tsq;fis tpidj;jpwdhd tifapy; gad;gLj;jiyAk; njhlu;r;rpahfr; nra;J tUjNy

%yg; nghUs;fisg; gad;gLj;Jtjd; kw;iwa Nfhl;ghlhFk;.

1. gad;gLj;Jk; %yg;nghUs;fis khw;WtJ Xh; mk;rkhFk;. mjhtJ

 Mgj;jhd %yg;nghUs;fSf;Fg; gjpyhf Mgj;jw;w %yg;nghUs;fisg; gad;gLj;Jjy;.

 kPsg; gad;gLj;jhj tif %yg; nghUs;fSf;Fg; gjpyhf kPsg; gad;gLj;jf;$ba

%yg;nghUs;fisg; gad;gLj;Jjy;.

 gz;lj;jpd; ePz;l gad;gL MAl;fhyj;ij Ngzj;jf;fthwhd %yg;nghUs;fisg;

gad;gLj;JtJ Kjd;ikahd Fwpf;NfhshFk;.

cjhuzk; : ,Uk;Gf;Fg; gjpyhf ePbj;Jiof;ff;$ba fiwapy;yh cUf;ifg;

          gad;gLj;Jjy;. (Stainless steel)

 kpd; cgfuzq;fspy;> flkpak; mlq;fpAs;s kpd;fyq;fSf;Fg; gjpyhf ypjpak; mad;

(Lithium ion) kpd; fyq;fisg; gad;gLj;Jjy;.

 gad;gLj;jpf; fopf;Fk; kpd; fyq;fSf;Fg; gjpyhf (Battery) kPz;Lk; kPz;Lk; kpd;Ndw;wpg;

gad;gLj;jf;$ba kpd;fyq;fisg; gad;gLj;Jjy;.

2. nrad;Kiwfis (Process) rpwg;ghd tifapy; fl;Lg;gLj;Jjy;. mjw;fhf> Kjd;ikahd

Fwpf;Nfhs;fshfg; gpd;tUtd fUjg;gLk;

 cw;gj;jpr; nrad;Kiwfis etPdkag;gLj;jy;.

 vz;zpf;if rhu;e;j mwpf;iffisg; NgzptUtjd; %yk; epfOk; khw;wq;fis

,dq;fz;L mtw;Wf;F gupfhuk; fhzy; nrad;Kiwfspd; tpidj;jpwid Nkk;gLj;jy;.

 tPz;tpuaj;ijAk;> jPq;F gaf;Fk; thAf;fs; kw;Wk; fopTg;nghUl;fs;

cw;gj;jpahjiyAk; Fiwj;jy;.

3. cgfuzq;fis etPdkag;gLj;jYk; ,w;iwg;gLj;jYk;.

 cw;gj;jpf;fhfg; gad;gLj;Jk; cgfuzq;fis etPdkag;gLj;jy; kw;Wk; ,w;iwg;gLj;jy;

%yk; nrad;Kiwfspd; tpidj;jpwid Nkk;gLj;jy;.

 tPz;tpuaj;ijAk; jPq;F gaf;fj;jf;f nghUs;fspd; ntspNaw;wj;ijAk; ,opthf;Fjy;

Mfpad Kjd;ikahd Fwpf;Nfhs;fshFk;.

 cgfuzq;fspd; vupnghUs; tpidj;jpwid Nkk;gLj;jy;.

 cgfuzk; jd;dpaf;fthf;fk; %yk; tYr;rf;jp cs;sPl;ilf; Fiwj;jy;.

4. gad;gLj;Jk; njhopDl;gj;ij khw;Wjy;

 ifj;njhopy;fspYk; mjd; nrad;KiwfspYk;> Gjpa njhopDl;g Kiwfis mwpKfQ;

nra;tjd; %yk; tPz;tpuaj;ijAk; fopTg; nghUs; ntspNaw;wj;ijAk; ,opthf;FtNj

Kjd;ikahd Fwpf;NfhshFk;.

 tsp gjdhf;fpfspy; Fsp&l;Lk; nrad;Kiwf;fhf gioatif Fsp&l;ly;

KiwfSf;Fg; gjpyhf Neu;khw;wpj; (inverter) njhopDl;gj;ijg; gad;gLj;Jtjd;

%yk; tYr; rf;jp tpidj;jpwid mjpfupj;jy;.

 ntg;gNkw;Wtjw;fhfg; nghJthd ntg;gNkw;WjYf;Fg; gjpyhf Ez;ziy ntg;gNkw;wy;

Kiwiag; gad;gLj;jy;.

 cNyhfj;jfLfis tisg;gjw;Fk; ntl;Ltjw;Fk; ghuk;gupakhd KiwfSf;Fg; gjpyhf

Nyru; njhopDl;gj;ijg; gad;gLj;jy;.

 ,uz;lhtJ J}a cw;gj;jpa vz;zf;fU kPs;Row;rpg;gLj;jyhFk;. ,jw;fhf:

1. tPzhFk; nghUs;fis Fwpj;j nrad;KiwapNyNa kPz;Lk; gad;gLj;jy;.

 ,jw;fhd Xh; cjhuzkhf> cNyhfg; nghUs; cw;gj;jpf; ifj;njhopypd; NghJ

ntl;;b xJf;fg;gLk; cNyhfj; Jz;Lfis kPsg;gad;gLj;jp NtW ghtidg; nghUs;fs;

cw;gj;jp nra;jy;.

 jsghl cw;gj;jpf; ifj;njhopypd; NghJ ntl;b xJf;fg;gLk; gFjpfis myq;fhug;

nghUs; (ornaments) cw;gj;jp nra;tjw;fhfg; gad;gLj;jy;.
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2. ntt;NtW epWtdq;fspypUe;J fopthf xJf;fg;gLk; nghUs;fis NtW

ifj;njhopy;fSf;fhd %yg; nghUs;fshfg; gad;gLj;jy;.

 MilAw;gj;jpapy; njhopw;rhiynahd;wpypUe;J ntl;bafw;wg;gLk; Jz;Lfisg;

gad;gLj;jp fhw;Wilg;gk; cw;gj;jp nra;jy;> jiyaiz> nkj;ij Nghd;wtw;wpy;

epug;G nghUshfg; gad;gLj;jy;.

 Jk;Gf;fapW cw;gj;jpapd; NghJ fopj;njhJf;fg;gLk; Jk;Gr; Nrhw;wpia (tpwFf;Fg;

gjpyhf) vupnghUshfg; gad;gLj;jy;.

 nfhg;guh cw;gj;jpapd; gf;f tpisthff; fpilf;Fk; Njq;fha;j; jpuhfj;ij vjNdhy;

cw;gj;jpf;fhfg; gad;gLj;Jjy;.

 ifj;njhopy;fs; Nghd;wtw;wpd;NghJ ntl;bafw;wg;gLk; cNyhfj;Jz;Lfis cUf;fp

kPsg; gad;gLj;jy;.

 epWtdq;fspypUe;J fopj;njhJf;fg;gLk; nghypj;jPd;> fhl;Nghl; Nghd;wtw;iwf; nfhz;L

kPs;Row;rpg;gLj;jpa nghypj;jPd; kw;Wk; fhl;Nghl; cw;gj;jp nra;jy;.

 %d;whtJ  J}a cw;gj;jp vz;zf;fU> gz;lj;ij/ ghtidg; nghUis

eypikag;gLj;jyhFk;.

,jw;fhf>

1. %yg;nghUs; gad;ghl;il ,opthf;fj;jf;fthW gz;lj;ij cw;gj;jp nra;jy;.

2. gz;lj;jpd; ghtidf; fhyj;jpy; #oypy; kPJ Vw;gLk; ghjpg;ig ,opthFkhW gz;lj;ij

cw;gj;jp nra;f.

 XNrhd; giliag; ghjpf;Fk; CFC Nru;itfspd; gad;ghL mw;w Fsp&l;bfs; kw;Wk;

tsp gjdhf;fpfisg; gad;gLj;Jf.

 vupnghUs; tpidj;jpwd; cau;thd fyg;G (Hy brid) tif thfdq;fs; cw;gj;jp

nra;jy;.

 vupnghUs; tpidj;jpwd; Fiwthd cUisf; nfhs;ssT cau;thd thfdq;fSf;Fg;

gjpyhf rpwpa thfdq;fisg; gad;gLj;Jjy;.

 ghy;khg; igf;fw;W cw;gj;jpapd; NghJ ,uz;L ciwfSf;Fg; gjpyhf Xu; ciw

khj;jpuk; gad;gLj;Jjy;.

 gioa tif fNjhl;Lf;Foha;j; njhiyf;fhl;rpf; fUtpfSf;Fg; gjpyhf> tYrf;jp

tpidj;jpwd; kpf;f LED tif njhiyf;fhl;rpf; fUtpfisg; gad;gLj;Jjy;.

 xspA+l;lYf;fhf> tYrf;jp tpidj;jpwd; cau;thd CFL kw;Wk; LED tif

tpsf;Ffisg; gad;gLj;jy;.

 gz;lq;fspy; ePf;fptplf; $ba fhfpjg; ngau;r; Rl;bf;Fg; gjpyhf epue;jukhd

ngau;r;Rl;bfs; gad;gLj;jy;.

cjhuzk; : gog;ghd Nghj;jy;fs; (Fruit drink bottle)

 xU jilt khj;jpuk; gad;gLj;jpf; fopj;njhJf;Fg; nghjpAiw nfhz;l gz;lq;fSf;Fg;

gjpyhf kPz;Lk; kPz;Lk; gad;gLj;jf;$ba nghjpAiw nfhz;l gz;lq;fis cw;gj;jp

nra;jy;. (ghd tiffs; kw;Wk; gpshj;jpf;Fg; Nghj;jy;fSf;Fg; gjpyhff; fz;zhbg;

Nghj;jy;fs; gad;gLj;jy;)

 gyruf;Fg; igfs; (Groceary bags) fSf;Fg; gjpyhf> kPz;Lk; kPz;Lk;

gad;gLj;jf;$ba kw;Wk; #oypy; gpupe;jopaf; $ba fhfpj ciwfis my;yJ

Jzpg;igfisg; gad;gLj;jy;.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words)

 G+Nfhs #oy; gpur;rpidfs; - Global environmented issues

 jpz;kf; fopTg;nghUs; Kfhik - Solid waste management

 gad;gLj;Jtijf; Fiwj;jy; (%yg;nghUs;) - Reduce

 kPs; Row;rpg;gLj;jy; - Recycle

 nkhd;l;upay; gpufldk/ ,izf;fg;ghL - Montreal protocol
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jutpUj;jp cs;sPLfs;

 XNrhd; gil njhlu;ghf ,izak; topNa ngw;w tPbNah fhl;rpfs;

 fopTg;nghUs; kPs; Row;rpg;gLj;jiyf; fhl;Lk; gha;r;rw; Nfhl;Lg; glq;fs;> xspg;glq;fs;>

tPbNah fhl;rpfs; mlq;fpa ,Wtl;L

fzpg;gPL kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

gpd;tUk; epakq;fis mbg;gilahff; nfhs;f.

 ePu;g;gupfupg;Gr; nrad;Kiwapd; gbKiwfis tptupj;jy;.

 jpz;kf; fopTg;nghUs; Kfhikf;fhd Xu; cj;jp vd;w tifapy; $l;nlU cw;gj;jp nra;jypd;

Kf;fpaj;Jtj;ij tpsf;Ff.

 capu; thA cw;gj;jpg; gbKiwfis tptupj;jy;.

 J}a cw;gj;jpapd; gpujhd Fwpf;Nfhs;fis tpsf;Fjy;.

 J}a cw;gj;jp vz;zf;fUit cjhuzq;fhl;b tpsf;Fjy;.


