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,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;

• ,urhadj; jhf;fk; epfo;e;jikf;fhd rhd;Wfisf; fhl;b tpsf;Ftjw;Fk;

• mZf;fspd; elj;ij njhlu;ghf EZfp Ma;tjw;Fk; %yfq;fSf;fhd

,urhadf; FwpaPLfisg; gad;gLj;Jtjw;Fk;

• tsp> ePu;> mkpyq;fs;> %yq;fs; vd;gtw;Wld; cNyhfq;fs;>

my;YNyhfq;fs; fhl;Lk; ,ilj;jhf;fq;fis mwpe;Jnfhs;sTk;

• fyg;GNyhfq;fs;> mtw;wpd; gad;ghLfs; vd;gd gw;wp mwpaTk;

• cztpy; fhzg;gLk; Nghrizg; nghUs;fis ,dq;fhz;gjw;fhd vspa

gupNrhjidfis Nkw;nfhs;sTk;

• nghUj;jkhd Efu;Tg; nghUs;fisj; njupT nra;tjw;fhd ju epu;zak;>

gz;Gj; juk; njhlu;ghd epajpfisg; gad;gLj;jTk;

• gy;gFjpaq;fspdJk; $l;Lj; jputpaq;fspdJk; ,ay;GfisAk;

gad;fisAk; EZfp Ma;tjw;Fk;

• Njitf;Fg; nghUj;jkhd tifapy; fiury;fisj; jahupf;fTk;

• kpd;idg; gpwg;gpg;gjw;fhd Kiwfis mwpe;Jnfhs;sTk;

• eNdh njhopDl;gtpaypd; gad;ghL njhlu;ghf mwpe;Jnfhs;sTk;

Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.

rlg;nghUs;fspd; ,ay;Gfs;>rlg;nghUs;fspd; ,ay;Gfs;>rlg;nghUs;fspd; ,ay;Gfs;>rlg;nghUs;fspd; ,ay;Gfs;>rlg;nghUs;fspd; ,ay;Gfs;>

gad;ghLfs;> ,ilj;jhf;fq;fs;gad;ghLfs;> ,ilj;jhf;fq;fs;gad;ghLfs;> ,ilj;jhf;fq;fs;gad;ghLfs;> ,ilj;jhf;fq;fs;gad;ghLfs;> ,ilj;jhf;fq;fs;
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gdpf;fl;b cUFjy;> ePu; nfhjpj;J nfhjpePuhtpahf ntspNaWjy;>

FSf;NfhR ePhpy; fiujy;>  ed;whf ntg;gNkw;wg;gLk;NghJ rPdpf; fiury;

fgpy epwkhjy;> jPf;Fr;rp vhpjy;> ,Uk;G JUg;gpbj;jy;  Nghd;w vkJ md;whl

tho;tpy; fhZk; rpy khw;wq;fisg; gw;wpf; fye;JiuahLNthk;.

NkNy tptupf;fg;gl;l rpy khw;wq;fspy; ,yFtpy; kPsf;$ba

(Muk;gepiyia milaf;$ba) khw;wq;fisf; $Wq;fs;. gdpf;fl;b cUfp

tUk; ePiuf; FspNuw;wpapy; itj;jhy; mJ kPz;Lk; gdpf;fl;bahf khWk;.

vdpDk;> vhpe;J Kbe;j jPf;Fr;rpiag; gioa epiyf;F khw;w KbahJ. ,t;thwhd

khw;wq;fisg; gw;wp tpsq;fpf;nfhs;sr; nraw;ghLfs; 4.1.1> 4.1.2 Mfpatw;wpy;

<LgLq;fs;.

nraw;ghL 4.1.1nraw;ghL 4.1.1nraw;ghL 4.1.1nraw;ghL 4.1.1nraw;ghL 4.1.1

• 250 ml fz;zhb Kfit xd;wpy; 50 ml ePiu vLq;fs;.

• xU fuz;b cg;Gj;J}is mjpy; ,l;Lf; fiuAq;fs;.

• Kf;fhypapy; itf;fg;gl;Ls;s fk;gptiy kPJ

Kfitia itAq;fs;.

• KfitapYs;s ePu; KOikahf Mtpahfp

ntspNaWk;tiu ntg;gNkw;Wq;fs;.

• cq;fsJ mtjhdpg;Gfis mwpf;ifg;gLj;Jq;fs;.

cg;Gj; J}is ePupy; fiuf;Fk;NghJ mJ fiue;J fiury;

cUthfpd;wJ. cg;gpd; Njhw;wj;jpy; (appearance) /  epiyapy; khw;wk;

Vw;gl;Ls;sJ. vdpDk;> ePiu Mtpahf;fpaNghJ> kPz;Lk; cg;Gg; ngwg;gl;lJ.

ePiu Mtpahf;fpg; ngwg;gl;l cg;Gk; ePupy; fiuj;j cg;Gj; J}Sk; ,urhad

,ay;gpy; xj;jit. mjhtJ> mq;F Gjpa gjhu;j;jq;fs; Njhd;wtpy;iy.

,t;thW> ahNjDk; xU gjhh;j;jj;jpd; ,urhad mikg;gpYk; ,ay;gpYk;

khw;wq;fs; Vw;glhJ mtw;wpd; epiyapy; Vw;gLk; khw;wq;fs; ngsjpf khw;wq;fs;ngsjpf khw;wq;fs;ngsjpf khw;wq;fs;ngsjpf khw;wq;fs;ngsjpf khw;wq;fs;

(physical changes) vdg;gLk;. ngsjpf khw;wq;fs; nghJthf ,yFthf

kPsr;nra;aj;jf;fit. mjhtJ> ngsjpf khw;wj;jpw;F cs;shd gjhu;j;jj;ij

ntg;gNkw;wy;> Fspur;nra;jy;> Mtpahf;Fjy;> xLf;Fjy; Nghd;w Kiwfs; %yk;

kPz;Lk; gioa epiyia milar; nra;a KbAk;. ,J ngsjpf khw;wj;jpd; Xu;

,ay;ghFk;.

 4.1.1 ngsjpf khw;wq;fSf;Fk; ,urhad khw;wq;fSf;Fk; 4.1.1 ngsjpf khw;wq;fSf;Fk; ,urhad khw;wq;fSf;Fk; 4.1.1 ngsjpf khw;wq;fSf;Fk; ,urhad khw;wq;fSf;Fk; 4.1.1 ngsjpf khw;wq;fSf;Fk; ,urhad khw;wq;fSf;Fk; 4.1.1 ngsjpf khw;wq;fSf;Fk; ,urhad khw;wq;fSf;Fk;

 ,ilapyhd NtWghLfs; ,ilapyhd NtWghLfs; ,ilapyhd NtWghLfs; ,ilapyhd NtWghLfs; ,ilapyhd NtWghLfs;

4.1 ,urhadj; jhf;fk; epfo;e;jikf;fhd rhd;Wfs;4.1 ,urhadj; jhf;fk; epfo;e;jikf;fhd rhd;Wfs;4.1 ,urhadj; jhf;fk; epfo;e;jikf;fhd rhd;Wfs;4.1 ,urhadj; jhf;fk; epfo;e;jikf;fhd rhd;Wfs;4.1 ,urhadj; jhf;fk; epfo;e;jikf;fhd rhd;Wfs;
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nraw;ghL 4.1.2nraw;ghL 4.1.2nraw;ghL 4.1.2nraw;ghL 4.1.2nraw;ghL 4.1.2

• kf;dPrpa ehlhj; Jz;L xd;iw ed;whfr; Ruz;bj;

J}a;ikahf;Fq;fs;.

• mjidr; Rthiyapy; gpbj;Jj; jfdkilar;

nra;Aq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifg;gLj;Jq;fs;.

kf;dPrpa ehlh ntg;gNkw;WKd; kpDkpDg;ghd cNyhfg; gjhh;j;jkhFk;.

ntg;gNkw;Wk;NghJ> mJ gpufhrkhd xspAld; jfdkilAk;. jfdj;jpd; gpd;

nts;is epwj; jpz;kg; gjhu;j;jk; kPjpahfg; ngwg;;gLk;. ,J cNyhf

kf;dPrpaj;jpYk; NtWgl;l ,urhad mikg;igAk; ,ay;igAk; nfhz;ljhFk;.

ahNjDk; xU gjhu;j;jk; my;yJ gjhu;j;jq;fs; ,urhad ,ay;gpy;

NtWgl;l Gjpa gjhu;j;jkhf my;yJ gjhu;j;jq;fshf khWjy; ,urhad,urhad,urhad,urhad,urhad

khw;wq;fs; khw;wq;fs; khw;wq;fs; khw;wq;fs; khw;wq;fs; (chemical changes) my;yJ ,urhadj; jhf;fq;fs; (chemical  reac-

tions) vdg;gLk;.

,urhad khw;wj;jpw;F cs;shFk; nghUs;fisg; nghJthf> ,yFthf

kPsg; ngwKbahJ. ,J ,urhad khw;wj;jpw;Fupa Kf;fpa ,ay;ghFk;.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

ePq;fs; mtjhdpj;j gy;NtW khw;wq;fisg; gl;baw;gLj;jp mtw;iwg; ngsjpf

khw;wq;fs;> ,urhad khw;wq;fs; vd NtWgLj;jp vOJq;fs;.

 4.1.2 ,urhadj; jhf;fq;fSf;fhd Mjhuq;fs; 4.1.2 ,urhadj; jhf;fq;fSf;fhd Mjhuq;fs; 4.1.2 ,urhadj; jhf;fq;fSf;fhd Mjhuq;fs; 4.1.2 ,urhadj; jhf;fq;fSf;fhd Mjhuq;fs; 4.1.2 ,urhadj; jhf;fq;fSf;fhd Mjhuq;fs;

jPf;Fr;rp xd;iw vupar;nra;J mtjhdpAq;fs;. jPf;Fr;rpapd; jiyapy;

cs;s gjhu;j;jk; ,urhad khw;wj;jpw;F cs;shfp ,Ug;gij ePq;fs; fhz;gPu;fs;.

jPf;Fr;rpapd; jiyapYs;s gjhu;j;jk; vuptjw;F Kd;  fWg;G my;yJ

fgpy epwkhdJ. mJ vupAk;NghJ kQ;rs; epwr; Rthiy Njhd;WtijAk; ~];|

vd;w xyp Vw;gLtijAk; ntz;zpwg; Gif Njhd;WtijAk; fhzyhk;. mj;Jld;

xU tif kzj;ijAk; czu KbAk;. ,Wjpapy; fupa gjhu;j;jk; kPjpahff;

fhzg;gLtijAk; mtjhdpf;fyhk;.

ePq;fs; mtjhdpj;j tplaq;fs; jPf;Fr;rp ,urhadj; jhf;fj;jpw;F

cs;shfpAs;sikf;fhd rpy Mjhuq;fshFk;. ,urhadj; jhf;fk; epfOk;NghJ
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,t;thwhd khw;wq;fs; my;yJ NtW khw;wq;fs; xd;W my;yJ gytw;iwf;

fhzf;$bajhf ,Uf;Fk;. NkYk;> ,J njhlu;ghd mDgtq;fisg; ngWtjw;Fg;

gpd;tUk; nraw;ghl;ilr; nra;J ghUq;fs;.

nraw;ghL  4.1.3nraw;ghL  4.1.3nraw;ghL  4.1.3nraw;ghL  4.1.3nraw;ghL  4.1.3

• Kfit xd;wpDs; ePiu vLj;J> xU fuz;b mg;gr;

Nrhlhj; J}is mjpy; ,l;Lf; fiuAq;fs;.

• Fspu;g;ghdq;fSf;F mkpyj;jd;ikia toq;fg;

gad;gLj;jg;gLk; rpj;jpupf; mkpyj; J}spd; Njf;fuz;b

msit mf;fiurypDs; ,l;L mtjhdpAq;fs;.

• Kfitapd; ntspg;Gwkhfj; njhl;LzUq;fs;.

• cq;fs; mtjhdpg;Gfis vOJq;fs;.

,q;F thAf;Fkpopfs; ntspNaWtijAk; rpj;jpupf;fkpyj;J}s;

kiwtijAk; fhzyhk;. NkYk;> Kfit Fspu;r;rpaile;jpUg;gijAk;

czuyhk;.

nraw;ghL 4.1.4nraw;ghL 4.1.4nraw;ghL 4.1.4nraw;ghL 4.1.4nraw;ghL 4.1.4

• rpwpa Kfit xd;wpDs; ePiu vLj;J

mjDs; nrg;Gr; ry;Ngw;Wg; gspq;if

,l;Lf; fiuAq;fs;. mg;NghJ ePy epwf;

fiury; ngwg;gLk;.

• mr;nrg;Gry;Ngw;Wf; fiurypDs; J}a

ehfj;ij my;yJ kf;dPrpaj; Jz;il

,Lq;fs;.

• Kfitapd; ntspg;Gwj;ijj; njhl;L

czUq;fs;.

• cq;fs; mtjhdpg;Gfis vOJq;fs;.

,q;F nrq;;fgpy epw tPo;gbT Njhd;WtijAk; nrg;Gr; ry;Ngw;Wf;

fiurypd; ePy epwk; Fiwtile;J nry;tijAk; mtjhdpf;fyhk;. Kfitapd;

ntspg;Gwk; #lhfpapUg;gijAk; czuyhk;.

kf;dPrpak;

nrg;Gr;

ry;Ngw;Wf;

fiury;
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nraw;ghL 4.1.5nraw;ghL 4.1.5nraw;ghL 4.1.5nraw;ghL 4.1.5nraw;ghL 4.1.5

• rpwpa Kfit xd;wpDs; nrg;Gr; ry;Ngw;Wf; fiuriyj; jahupj;Jf;

nfhs;Sq;fs;.

• mjDs; mNkhdpahf; fiury; rpwpjsitr; Nrh;j;Jf;nfhs;Sq;fs;.

• cq;fs; mtjhdpg;Gfisf; Fwpj;Jf;nfhs;Sq;fs;.

,q;F Muk;gj;jpy; ePy epwg; gjhu;j;jk; tPo;gbthtijAk; Nkyjpfkhf>

mNkhdpahf; fiuriyr; Nrh;f;Fk;NghJ tPo;gbT fiue;J kiwe;J NghtijAk;

fLk; ePy epwf; fiury; Njhd;WtijAk; fhzyhk;.

nraw;ghL 4.1.6 (Mrpupau; nra;Jfhl;ly;)nraw;ghL 4.1.6 (Mrpupau; nra;Jfhl;ly;)nraw;ghL 4.1.6 (Mrpupau; nra;Jfhl;ly;)nraw;ghL 4.1.6 (Mrpupau; nra;Jfhl;ly;)nraw;ghL 4.1.6 (Mrpupau; nra;Jfhl;ly;)

• Kfit xd;wpDs; nrg;Gj; J}is ,Lq;fs;.

• mjw;Fr; nrwpe;j iej;jpupf;fkpyj;ijr; Nru;j;Jf;

nfhs;Sq;fs;.

• cq;fs; mtjhdpg;Gfisf; Fwpj;Jf;nfhs;Sq;fs;.

,q;F nrg;Gj; J}s; fiue;J nrq;fgpy epw thA ntspNaWtij

mtjhdpf;fyhk;.

NkNy nra;ag;gl;l nraw;ghLfspd; mtjhdpg;GfspypUe;J ,urhadj;

jhf;fq;fspd;NghJ nghJthf Vw;gLk; khw;wq;fshfg; gpd;tUtdtw;iwf;

Fwpg;gplyhk;.

ngUk;ghyhd ,urhadj; jhf;fq;fs; Nkw;gb khw;wq;fspy; xd;iw

my;yJ gytw;iw Vw;gLj;Jk;.

•  ntg;gepiyapy; Vw;gLk; khw;wk;

•  epwj;jpy; Vw;gLk; khw;wk;

•  tPo;gbT (precipitate) Njhd;Wjy;

•  xyp> xsp Njhd;Wjy;

•  thA ntspNaWjy;

•  kzk; Njhd;Wjy;

NkNy jug;gl;l mtjhdpg;Gfspy; xd;W my;yJ gy Vw;gLk;NghJ

,urhadj; jhf;fk; epfo;e;Js;sJ vd;gijj; jPu;khdpj;Jf;nfhs;syhk;.
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4.2 mZf;fspd; elj;ij4.2 mZf;fspd; elj;ij4.2 mZf;fspd; elj;ij4.2 mZf;fspd; elj;ij4.2 mZf;fspd; elj;ij

 4.2.1 jpzpTf; fhg;G tpjp 4.2.1 jpzpTf; fhg;G tpjp 4.2.1 jpzpTf; fhg;G tpjp 4.2.1 jpzpTf; fhg;G tpjp 4.2.1 jpzpTf; fhg;G tpjp

,urhadj; jhf;fq;fspd;NghJ mtw;wpy; gq;Fnfhs;Sk; gjhu;j;jq;fspd;

nkhj;jj; jpzptpy; vt;thwhd khw;wq;fs; Vw;gLfpd;wd vd;gijg;; gw;wp ePq;fs;

rpe;jpj;Jg; ghu;j;jJz;lh? ,it gw;wpa mDgtq;fisg; ngw;Wf;nfhs;sg;

gpd;tUk; nraw;ghLfspy; <LgLNthk;.

nraw;ghL 4.2.1nraw;ghL 4.2.1nraw;ghL 4.2.1nraw;ghL 4.2.1nraw;ghL 4.2.1

• xNu j pz pitf ;  nfhz ;l

nky;ypa ,Uk;G ehu; cUz;ilfs;

,uz;ilg; glj;jpy; fhl;bathW rPuhd

Nfhy; xd;w py ; fl ;bj ; njhq;f

tpLq;fs;.

• Nfhiyf; fpilahfr; rkepiyg;

gLj;jp xU ,Uk;G ehu; cUz;ilia

Neubahfr; Rthiyapy; gpbj;J

ntg;gNkw;Wq;fs;.

• cq;fs; mtjhdpg;ig mwpf;ifg;gLj;Jq;fs;.

,q;F ,Uk;G ehu; cUz;il nre;epwr; RthiyAld; vupAk;. mNj

Ntis> Nfhy; rkepiyia ,oe;J gbg;gbahf vupAk; cUz;ilapd; gf;fk;

fPo;Nehf;fpr; nry;tij mtjhdpf;fyhk;. ,q;F ,Uk;G ehu; cUz;il

vupAk;NghJ mjd; jpzpT (tpisnghUspd; jpzpT) mjpfhpj;Js;sJ.

nraw;ghL 4.2.2nraw;ghL 4.2.2nraw;ghL 4.2.2nraw;ghL 4.2.2nraw;ghL 4.2.2

jPf;Fr;rpfs; rpytw;iw mtw;wpd; jiyg; gFjpfs; fPo;Nehf;fpapUf;FkhW

nfhjpFohapDs; ,l;L> nfhjpFohapd; jpzpit mse;Jnfhs;Sq;fs;.

gpd; nfhjpFohiar; Rthiyapy; gpbj;Jj; jPf;Fr;rpapd; jiyg; gFjp

vhpAk;tiu ntg;gNkw;Wq;fs;. nfhjpFoha; Fsph;r;rpaile;j gpd;> kWgbAk;

nfhjpFohapd; jpzpit mse;Jnfhs;Sq;fs;. nfhjpFohapd; Muk;gj;

jpzpTf;Fk; ,Wjpj; jpzpTf;Fk; ,ilapy; fhzg;gLk; NtWghl;ilf;

fzpj;Jf;nfhs;Sq;fs;.

,q;F ntg;gNkw;W Kd; fhzg;gl;l jpzptpYk; ghu;f;f ntg;gNkw;wpa

gpd; jpzpT Fiwtile;J ,Ug;gij mtjhdpf;fyhk;.,q;F ,U

nraw;ghLfspYk; gjhu;j;jq;fs; jpwe;j #oypy; (jpwe;j njhFjp)

jhf;fkile;Js;sd. ,q;F jhf;fj;jpd; gpd; nraw;ghL 4.2.1 ,y ; jpzpT

mjpfupj;jikf;Fk; nraw;ghL 4.2.2 ,y; jpzpT Fiwe;jikf;Fk; fhuzk;

vd;d? nraw;ghL 4.2.1 ,y; epfo;e;j ,urhadj; jhf;fj;jpd;NghJ #oypYs;s
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gjhu;j;jq;fs; Nru;tjhy; jpzpT mjpfupj;Js;sJ. mt;thNw> nraw;ghL 4.2.2

,y; epfo;e;j  ,urhadj; jhf;fj;jpd;NghJ #oYf;Fg; gjhu;j;jq;fs;

ntspNaWtjhy;; jpzpT Fiwtile;Js;sJ.

MfNt> ,urhadj; jhf;fj;jpd;NghJ gq;Fnfhs;Sk; gjhu;j;jq;fspd;

KOikahd jpzpT khw;wj;ij mwpe;Jnfhs;tjw;Fr; #oypypUe;J gjhu;j;jq;fs;

Nru;tijNah #oYf;Fg; gjhu;j;jq;fs; ntspNaWtijNah jtpu;f;f Ntz;Lk;.

MfNt> ,urhadj; jhf;fj;ij %ba njhFjpapy; nra;;jy; Ntz;Lk;. ,jidf;

fUj;jpw;nfhz;L jpl;lkplg;gl;l gpd;tUk; nraw;ghLfs; 4.2.3> 4.2.4 Mfpatw;wpy;

<LgLNthk;.

nraw;ghL 4.2.3nraw;ghL 4.2.3nraw;ghL 4.2.3nraw;ghL 4.2.3nraw;ghL 4.2.3

nraw;ghL 4.2.2 I %ba njhFjp xd;wpy; nra;J

ghu;g;Nghk;. jPf;Fr;rpfspd; jiyfs; fPopUf;FkhW

nfhjpFohapDs; rpy jPf;Fr;rpfis ,l;L> glj;jpw;

fhl;bathW ,wg;gu;g; gY}d; xd;iwf; nfhjpFohapd;

thapy; tspapWf;fkhfg; nghUj;Jq;fs;. nfhjpFohapd;

jpzpit mse;Jnfhs;Sq;fs;. jP;f;Fr;rpapd; jiyg;

gFjp vupAk; tiu nfhjpFohiar; Rthiyapy; gpbj;J

ntg;gNkw;Wq;fs;. nfhjpFoha; Fspu;r;rpaile;j gpd;

kPz;Lk; jpzpit mse;Jnfhs;Sq;fs;.

jPf;Fr;rpj; jiyfs; vupAk;NghJ gY}d; tpuptiltijf; fhzyhk;.

,q;F ,urhadj; jhf;fkhd jfdk; eilngWk;NghJ #oYf;Fg; gjhu;j;jq;fs;

ntspNawtpy;iy. ,jdhy;> jhf;fj;jpd; Kd;Dk; gpd;Dk; jpzptpy; khw;wk;

Vw;gltpy;iy.

nraw;ghL 4.2.4nraw;ghL 4.2.4nraw;ghL 4.2.4nraw;ghL 4.2.4nraw;ghL 4.2.4

$k;Gf; FLitapDs; 1g <a iej;jpNuw;iw

20 ml ePu; ,l;Lf; fiuj;Jf;nfhs;Sq;fs;.

gpwpnjhU Nrhjidf; Fohapy; 1 g Nrhbak;

ry;Ngw;iw  5 ml ePupy; fiuj;Jg; ngWk; fiuriy

vupFoha;f ;F khw;wpf ;nfhs;Sq;fs;. gpd;

vupFohapd; thapy; E}y; xd;iwf; fl;b <a

iej ;j pNuw ;Wf ; fiury ; cs;s $k;Gf ;

FLitapDs; jf;if xd;wpd; JizAld;>

glj;jpy; fhl;bathW nghUj;jpf;nfhs;Sq;fs;.

jf;ifAk; $k;Gf;FLitAk; re;jpf;Fk; ,lj;ij fpwP]; ,l;L tspapWf;fkhf;fpf;

nfhs;Sq;fs;. ,g;gupNrhjid mikg;gpd; jpzpit mse;Jnfhs;Sq;fs;.

gpd; $k;Gf;FLitia nkJthfr; rhpj;J> fiury;fs; ,uz;Lk; fyg;gjw;Fr;

re;ju;g;gk; toq;Fq;fs;. cq;fs; mtjhdpg;Gfisf; Fwpj;Jf;nfhs;Sq;fs;.

kPz;Lk; gupNrhjid mikg;gpd; jpzpit mse;Jnfhs;Sq;fs;.

jPf;Fr;rpj; jiy

gY}d;

nfhjpFoha;

   <a

   iej;jpNuw;Wf;
  fiury;

Nrhbak; ry;Ngw;Wf;
    fiury;

vupFoha;
$k;Gf;FLit

jf;if
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fiury;fs; xd;Wld; xd;W fyf;fg;gLk;NghJ nts;is epw tPo;g;gbT

Njhd;Wtjhy; mq;F ,urhad khw;wk; eilngw;Ws;sJ vd;gJ cWjpahfpd;wJ.

,urhadj; jhf;fj;jpd; Kd;Gk; gpd;Gk; nkhj;jj; jpzptpy; khw;wk; Vw;ltpy;iy

vd;gJ gupNrhjid KbgpypUe;J njspthfpd;wJ.

,t;thwhd gy;NtW ,urhadj; jhf;fq;fis elhj;jpa gpuhd;]; ehl;L

tpQ;Qhdpahd md;udp yhNthrpau; (fp.gp. 1743 - fp.gp. 1794)> ,urhadj;

jhf;fq;fspd; Kd;Gk; gpd;Gk;; mq;F fhzg;gLk; $Wfspd;  nkhj;jj; jpzptpy;

khw;wk; Vw;glhnjd Kjd;Kiwahf Kd;nkhope;jhu;. gpd;> ,J jpzpTf; fhg;G

tpjp vd Kd;itf;fg;gl;lJ.

 4.2.2 jhw;wdpd; mZf;nfhs;if 4.2.2 jhw;wdpd; mZf;nfhs;if 4.2.2 jhw;wdpd; mZf;nfhs;if 4.2.2 jhw;wdpd; mZf;nfhs;if 4.2.2 jhw;wdpd; mZf;nfhs;if

rlg;nghUs;fspd; jd;ikgw;wpj; jpzpTf;

fhg;G tpjpAld; Kd;itf;fg;gl;l fUj;JfisAk;

mf;fhyj;jpy; ntspaplg ;gl ;bUe;j Vida

fUj;JfisAk; tpsf;Ftjw;Fg; gphpj;jhdpa ehl;L

tpQ;Qhdpahd N[hd; jhw;wd; (fp.gp. 1766 -

fp.gp. 1848) vd;gtuhy; mZf; nfhs;if xd;W

Kd;itf;fg;gl;lJ. mJ jhw;wdpd; mZf; nfhs;if

(Dalton’s Atomic Theory) vd miof;fg;gl;lJ.

jhw;wdpd; mZf; nfhs;ifapd; %yk; ePq;fs;

mwpe;J itj;Js;s rlg;nghUs;> %yfk;> Nru;it>

mZ> %yf;$W> ,urhadj; jhf;fk; vd;gtw;iwg;

gw;wp NkYk; tpsq;fpf;nfhs;s KbAk;. jhw;wdpd;

mZf; nfhs;ifiar; RUf;fkhf Muha;Nthk;.

(i) rlg;nghUs;fs; ahTk; mZf;fshy; Mf;fg;gl;lit. mZf;fs; kpfr;rpwpa

Jzpf;iffshFk;. ,it NkYk; gpupf;fg;gl Kbahjit.

(ii) ahNjDk; xU %yfj;jpd; mZf;fs; ahTk; vy;yh tifapYk; xj;jit.

vdpDk;> xd;wpypUe;J xd;W NtWgl;l %yfq;fspd; mZf;fs;

NtWgl;litahFk;. cjhuzkhf> fhgd; %yfj;jpd; mZf;fs; ahTk;

xd;iwnahd;W xj;jit. mt;thNw mYkpdpa %yfk; xd;iwnahd;W

xj;j mYkpdpa mZf;fshy; MdJ. vdpDk;> fhgd; mZTk; mYkpdpa

mZTk; xd;wpypUe;J xd;W NtWgl;litahFk;.

cU 4.2.1 N[hd; jhw;wd;cU 4.2.1 N[hd; jhw;wd;cU 4.2.1 N[hd; jhw;wd;cU 4.2.1 N[hd; jhw;wd;cU 4.2.1 N[hd; jhw;wd;

jpzpTf; fhg;G tpjp jpzpTf; fhg;G tpjp jpzpTf; fhg;G tpjp jpzpTf; fhg;G tpjp jpzpTf; fhg;G tpjp (Law of Conservation of Mass)

%ba njhFjpapy; eilngWk; ,urhadj; jhf;fk; xd;wpy; jhf;fpfspd; nkhj;jj;

jpzpT> jhf;fj;jpd; tpisTfspd; nkhj;jj; jpzptpw;Fr; rkkhdJ.

mjhtJ> ,urhadj; jhf;fj;jpd;NghJ nkhj;jj; jpzptpy;

khw;wNkw;glhJ. mjhtJ> jpzpT khwpypahff; fhzg;gLk;.
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(iii) ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l %yfq;fs; vspa KO vz;

tpfpjq;fspy; ,urhad uPjpahfr; Nru;tjdhy; Nru;itfs; cUthfpd;wd.

ahNjDk; Nru;itnahd;iw cUthf;Ftjpy; gq;Fnfhs;Sk; %yfq;fspd;

mZf;fspd; vz;zpf;ifAk; mr;Nru;itapy; mlq;fpAs;s %yfq;fspd;

mZf;fspd; vz;zpf;ifAk; vg;NghJk; khwhj vz;zpf;ifapy; fhzg;gLk;.

Ijurd;> xl;rprd; Mfpa %yfq;fs; Nru;e;J cUthFk; ePu; %yf;$wpy;

Ijurd;> xl;rprd; Mfpad 2 : 1 vd;w vspa KO vz; tpfpjj;jpy;

fhzg;gLfpd;wd. MfNt> ePu; %yf;$wpy; vg;nghOJk; ,U Ijurd;

mZf;fSk; Xu; xl;rprd; mZTk; Nru;e;J fhzg;gLk;.

(iv) ,urhadj; jhf;fj;;jpd;NghJ Gjpa mZf;fs; Njhd;wNth> fhzg;gLk;

mZf;fs; mopaNth khl;lh. mjhtJ> mZf;fis Mf;fNth> mopf;fNth

KbahJ.

,q ;F jhf ;fj ;j py ; <LgLk ; mZf;fs ; NtW Kiwapy ;

xOq;fikf;fg;gLjNy eilngWfpd;wJ.

 4.2.3 mZ njhlu;ghd Gjpa fz;Lgpbg;Gfs 4.2.3 mZ njhlu;ghd Gjpa fz;Lgpbg;Gfs 4.2.3 mZ njhlu;ghd Gjpa fz;Lgpbg;Gfs 4.2.3 mZ njhlu;ghd Gjpa fz;Lgpbg;Gfs 4.2.3 mZ njhlu;ghd Gjpa fz;Lgpbg;Gfs ;; ;; ;

jhw;wdpdhy; Kd;itf;fg;gl;l nfhs;if %yfk;> Nru;it> mZ>

%yf;$W vd;git njhlu;ghf Kd;gpUe;j fUj;Jfis tpsf;fpaJ. vdpDk;>

gpd; te;j tpQ;Qhdpfshy; mZ njhlu;ghfj; jhw;wdpd; mZf;

nfhs;ifapypUe;J NtWgl;l nfhs;iffs; Kd;itf;fg;gl;ld.

(i) ,yj;jpud;> GNuhj;jd;> epA+j;jpud; vd;Dk; cg Jzpf;iffspdhy; mZ

 Mf;fg;gl;lJ (jhw;wd; mZit NkYk; gpupf;f KbahJ vd $wpapUe;jhu;).

cq;fSf;Fj; njupAkh ?cq;fSf;Fj; njupAkh ?cq;fSf;Fj; njupAkh ?cq;fSf;Fj; njupAkh ?cq;fSf;Fj; njupAkh ?

mZf;fs; ntWq;fz;zhy; mtjhdpf;f Kbahj kpfr;

rpwpa Jzpf;iffshFk;. vdpDk;> etPd tpQ;Qhdf;

fz;Lgpbg;Gfshd myfply; - Filghijaply;

EZf;Ff;fhl;b (scanning - tunnelling microscpoe)> fzpdp

vd;gtw;wpd;; JizAld; mZf;fspd; mikg;ig

,yFthfg; ngw;Wf;nfhs;s KbAk;.

rpy ePu; %yf;$Wfs;

H H H H H H H H

O O O O

+ +

Ijurd;

%yf;$W
FNshuPd;

%yf;$W
Ijurd; FNshiul;L

%yf;$Wfs;

H H H HCl Cl Cl Cl
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(ii) ahNjDk; xU %yfj;jpd; mZtpy; fhzg;gLk; ,yj;jpud;> GNuhj;jd;

Mfpatw;wpd; vz;zpf;if khwhj ngWkhdj;ijf; nfhz;ljhFk;. MfNt>

ahNjDk; mZ xd;W nfhz;Ls;s GNuhj;jd;> ,yj;jpud; Mfpatw;wpd;

vz;zpf;if %yk; mJ ve;j %yfj;jpd; mZntdf; $wKbAk;.

    cjhuzkhf> Ijurd; mZtpy; Xu; ,yj;jpuDk; xU GNuhj;jDk; cz;L.

FNshuPd; mZtpy; 17 ,yj;jpud;fSk; 17 GNuhj;jd;fSk; cs;sd. vdpDk;>

ahNjDk; %yfk; xd;wpy; epA+j;jpud;fspd; vz;zpf;if NtWgl;Lf;

fhzg;gLk;. (,J jhw;wdpd; mZf; nfhs;ifapypUe;J NtWgl;Lf; fhzg;gLk;

fUj;jhf mikfpd;wJ).

mZ njhlu;ghd fU khjpupAUmZ njhlu;ghd fU khjpupAUmZ njhlu;ghd fU khjpupAUmZ njhlu;ghd fU khjpupAUmZ njhlu;ghd fU khjpupAU

mZf;fspy; ,yj;jpud;> GNuhj;jd;> epA+j;jpud; vd;gd fz;Lgpbf;fg;gl;l

gpd;du; mit mZf;fspy; vt;thW mike;Js;sd vd;gij mwpe;Jnfhs;Sk;

Njit Vw;gl;lJ. ,tw;wpd; mikg;Gg; gw;wpa Gjpa fUj;Jfs;> khjpupAUf;fs;

vd;gd gy tpQ;Qhdpfshy; Kd;itf;fg;gl;Ls;sd.

epA+rpyhe;J tpQ;Qhdpahd Vu;d];l; ,ujNghu;l; (fp.gp. 1871 - fp.gp.

1937) mZ gw;wpa Kf;fpa khjpupAU xd;iw Kd;itj;jhu;.

,ujNghu;l;bd; fUj;Jg;gb ,yj;jpud; jtpu;e;j Vida gFjpfs;

(GNuhj;jd; vd;Dk; cg mZj; Jzpf;iffs; cl;gl) mZtpd; kj;jpapy;

nrwpe;;J fhzg;gLfpd;wd. ,J mZtpd; fU (nucleus) vd miof;fg;gLfpd;wJ.

,t;tZf; fUitr; #o;e;J ,yj;jpud;fs; mirtjhf ,ujNghu;l; vLj;Jf;

$wpdhu;. ,J ,ujNghu;l;bd ; mZ njhlu;ghd fU khjphpAUmZ njhlu;ghd fU khjphpAUmZ njhlu;ghd fU khjphpAUmZ njhlu;ghd fU khjphpAUmZ njhlu;ghd fU khjphpAU vd

miof;fg;gLfpd;wJ. ,k;khjphpAU mZtpd; fdtstpd; kpfr; rpwpa gFjpapy;

fU mike;Js;sikia tpsf;Ffpd;wJ. kPjpahfTs;s Vida gFjpfspy;

,yj;jpud;fs; mirfpd;wd. mZf; fU> mZtpd; kpfr; rpwpa gFjpapy;

nrwpe;jpUe;jhYk; mZj; jpzptpd; ngUk; gFjpiaf; fUNt Mf;Ffpd;wJ.

cU 4.2.3cU 4.2.3cU 4.2.3cU 4.2.3cU 4.2.3 ,ujNghu;l;bd; mZ khjpupAU,ujNghu;l;bd; mZ khjpupAU,ujNghu;l;bd; mZ khjpupAU,ujNghu;l;bd; mZ khjpupAU,ujNghu;l;bd; mZ khjpupAU

fU

,yj;jpud;fs;

,aq;Fk; ntsp

cU 4.2.2 Vu;d];l; ,ujNghu;l;cU 4.2.2 Vu;d];l; ,ujNghu;l;cU 4.2.2 Vu;d];l; ,ujNghu;l;cU 4.2.2 Vu;d];l; ,ujNghu;l;cU 4.2.2 Vu;d];l; ,ujNghu;l;
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 4.3.1 ,urhadtpaypy; FwpaPLfspd; gad;ghL 4.3.1 ,urhadtpaypy; FwpaPLfspd; gad;ghL 4.3.1 ,urhadtpaypy; FwpaPLfspd; gad;ghL 4.3.1 ,urhadtpaypy; FwpaPLfspd; gad;ghL 4.3.1 ,urhadtpaypy; FwpaPLfspd; gad;ghL

tpQ;Qhdj;jpy; gy;NtW gjhu;j;jq;fis ,dq;fz;Lnfhs;tjpy; mtw;wpd;

ngau;fSk; FwpaPLfSk; Kf;fpaj;Jtk; ngWfpd;wd. ,t;thW rpy %yfq;fisf;

Fwpg;gpLtjw;Fg; gad;gLk; ngau;fisAk; FwpaPLfisAk;gw;wp Kd;ida

tFg;Gfspy; fw;wtw;iw Qhgfg;gLj;jpg; ghUq;fs;.

%yfq;fis mtw;wpd; FwpaPLfisf; nfhz;L ,dq;fhzy; ,urthj /

my;nfkp (Alchemy) Afj;jpypUe;J Muk;gkhdJ. fp.gp. 7 MtJ E}w;whz;by;

vfpg;J ehl;bdu; ngWkjp Fiwe;j cNyhfq;fisj; jq;fkhf (nghd;) khw;Wk;

Kiwia mwpa Kaw;rpj;jdu;. ,r;nrad;Kiw ,urthjk; (nfkpah - Chemia)

vdg;gl;lJ. ,r;nrad;Kiwapy; <Lgl;ltu;fs; ,urthjpfs; (my;nfkp];l; -

Alchemist) vdTk; miof;fg;gl;ldu;.

,f;fhyg; gFjpapy; ngWkjp Fiwe;j cNyhfq;fisj; jq;fkhf khw;Wk;

nrad;Kiwfis Vidatu;fs; mwpahjpUg;gjw;fhfj; jfty;fisf; FwpaPl;L

tbtpy; khw;wpg; gad;gLj;jpdu;. mtu;fshy; Kd;itf;fg;gl;l rpy %yfq;fspd;

FwpaPLfs; cU 4.3.1 ,y; jug;gl;Ls;sd.

cU  4.3.1 my;nfkp Afj;jpy; gad;gLj;jg;gl;l rpy FwpaPLfs;cU  4.3.1 my;nfkp Afj;jpy; gad;gLj;jg;gl;l rpy FwpaPLfs;cU  4.3.1 my;nfkp Afj;jpy; gad;gLj;jg;gl;l rpy FwpaPLfs;cU  4.3.1 my;nfkp Afj;jpy; gad;gLj;jg;gl;l rpy FwpaPLfs;cU  4.3.1 my;nfkp Afj;jpy; gad;gLj;jg;gl;l rpy FwpaPLfs;

 nghd; nts;sp ,Uk;G    nts;sPak;

 <ak;      Nkf;$up      ry;gu;    nfhg;gu;

 epf;fy; Mrdpf;F   me;jpkdp ePu;

4.3 %yfq;fSf;fhd ,urhadf; FwpaPLfs;4.3 %yfq;fSf;fhd ,urhadf; FwpaPLfs;4.3 %yfq;fSf;fhd ,urhadf; FwpaPLfs;4.3 %yfq;fSf;fhd ,urhadf; FwpaPLfs;4.3 %yfq;fSf;fhd ,urhadf; FwpaPLfs;
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Gjpjhf %yfq;fs; fz;lwpag;gl mtw;Wf;fhd FwpaPLfis

cUthf;Ftjw;fhd NjitAk; Vw;gl;lJ. ,t;thW Gjpa FwpaPLfis

cUthf;FtjpYk; mtw;iwg; gad;gLj;JtjpYk; rpf;fy;fs; fhzg;gl;ld.

,t;thwhd FwpaPLfis cUthf;Ftjw;F tpQ;Qhd uPjpahd mbg;gilfSk;

Nfhyq;fSk; gad;gLj;jg;gl;bUf;ftpy;iy.

,jpy; Njhd;wpa gpur ;rpidfs;

midj;ijAk; ntw;wpnfhs;Sk; tifapy;

Nkw;nfhs;sg;gl;l Kaw;rpfspd; gydhf

N[hd; jhw;wdpdhy; cU 4.3.2 ,y; jug;gl;l

FwpaPLfs; Kd;itf;fg;gl;ld.

jhw;wd; ngahpl;l mNrhl; (Azote)

vd;wiof;fg;gLk; %yfk; jw;NghJ  iejurd;

vd miof;fg;gLfpwJ.

,q;F ml;ltizapy;  Elements

vd;gJ %yfq;fisf; Fwpf;fpd;wJ. jhw;wd;

Kd;itj;j FwpaPLfSf;F Nkyjpfkhfr;

Nrh;itfSf;Fk; FwpaPLfs; cz;L vd;gij

ePq;fs; mwptPh;fsh?

%yfq;fs; Nru;tjdhy; Nru;itfs; Njhd;Wfpd;wd. ,jdhy;> Nru;it

xd;wpd; FwpaPL mr;Nru;itia Mf;Fk; %yfq;fspd; FwpaPLfSf;fika

mikfpd;wJ.

Nkd;NkYk; Gjpa %yfq;fs; fz;Lgpbf;fg;gl;ljd; fhuzkhfj;

jhw;wdpd; Kiwg;gb mtw;wpw;fhd FwpaPLfis cUthf;FtJk; mtw;iwg;

gad;gLj;jpr; Nru;itfspd; FwpaPLfis vOJtJk; fbdkhapw;W. ,jdhy;>

gad;gLj;jYf;F ,yFthd ,urhadf; FwpaPLfisf; fz;Lgpbg;gjpy;

tpQ;Qhdpfs; ftdQ; nrYj;jpdu;.

Muk;g fhyj;jpy; mUikahfg; gad;gLj;jg;gl;l FwpaPLfspdhy; Vw;gl;l

gpur;rpidfisj; jPh;g;gjw;F Kaw;rpfs; Nkw;nfhs;sg;gl;ld. ,jd; gydhf

N[.N[. grpypa]; (J.J.Berzelius) vd;Dk;  ,urhadtpay; tpQ;Qhdpapdhy;

vOj;Jfs; %yk; %yfq;fspd; FwpaPLfs; Kd;itf;fg;gl;ld. ,jw;F Mq;fpy

mupr;RtbapYs;s vOj;Jfs; (,yj;jPd; vOj;Jfs;) gad;gLj;jg;gl;ld.

,w;iwtiu cyfk; KOtJk; grpypa]; Kd;itj;j FwpaPLfNs

gad;gLj;jg;gLfpd;wd.

cU 4.3.2cU 4.3.2cU 4.3.2cU 4.3.2cU 4.3.2

jhw;wdpd; FwpaPLfsjhw;wdpd; FwpaPLfsjhw;wdpd; FwpaPLfsjhw;wdpd; FwpaPLfsjhw;wdpd; FwpaPLfs ;
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Vw;nfdNt ePq;fs; juk; 8 ,y; rpy %yfq;fisAk; mtw;wpd;

FwpaPLfisAk; gw;wpf; fw;Ws;sPu;fs;.

%yfq;fSf;Ff; FwpaPLfs; toq;fg;gLk;NghJ gpd;gw;wg;gLk; Kiwf%yfq;fSf;Ff; FwpaPLfs; toq;fg;gLk;NghJ gpd;gw;wg;gLk; Kiwf%yfq;fSf;Ff; FwpaPLfs; toq;fg;gLk;NghJ gpd;gw;wg;gLk; Kiwf%yfq;fSf;Ff; FwpaPLfs; toq;fg;gLk;NghJ gpd;gw;wg;gLk; Kiwf%yfq;fSf;Ff; FwpaPLfs; toq;fg;gLk;NghJ gpd;gw;wg;gLk; Kiwfs;s;s;s;s;

• nghJthf %yfj;jpd; Mq;fpyg; ngaupd; KjnyOj;J mjd; FwpaPlhfg;

gad;gLj;jg;gLk;. mJ NgnuOj;jhff; (Capital letter) Fwpg;gplg;gLk;.

cjhuzk; : Carbon  (fhgd;)      - C   Nitrogen  (iejurd;) - N

Oxygen  (xl;rprd;)      - O   Boron (Nghud;;) - B

Phosphorus (ngh];gu];)   - P   Sulphur (ry;gu;) - S

• xd;Wf;F Nkw;gl;l %yfq;fSf;F Mq;fpyg;  ngaupd; KjnyOj;J xd;whf

mikAk;NghJ mtw;wpd; Mq;fpyg; ngaupd; KjnyOj;Jld; ,uz;lhtJ

vOj;J my;yJ NtNwhu; vOj;J Nru;f;fg;gl;L FwpaPlhfg; gad;gLj;jg;gLk;.

Kjy; vOj;ij tpl kw;iwa vOj;J rpw;nwOj;jhf (Simple letter) vOjg;gLk;.

cjhuzk; : Berylium  (ngupypak;) - Be

Aluminium  (mYkpdpak;) - Al

Magnesium  (kf;dPrpak;) - Mg

Lithium  (,ypj;jpak;) - Li

Argon (Mu;fd;;) - Ar

Neon  (neNahd;) - Ne

Manganese (kq;fdPR) - Mn

Helium  (<ypak;) - He

    Kjy; ,U vOj;Jfs; rkdhf mikAk; %yfq;fspd; FwpaPl;by; ,uz;lhtJ

 vOj;J xUNghJk; rkdhf mikahJ.

cjhuzk; : Chlorine (FNshuPd;) - Cl

Calcium (fy;rpak;) - Ca

Cobalt   (Nfhghy;w;W) - Co

Cadmium (fl;kpak;) - Cd

Chromium (FNuhkpak;) - Cr

• rpy %yfq;fspy; FwpaPLfs; mtw;wpd; ,yj;jPd; ngaupd; mbg;gilapy;

mike;jpUf;Fk;. ,t;tpyj;jPd; ngau;fis Mq;fpyj;jpy; vOJk;NghJ

gad;gLj;jg;gLk; Mq;fpy vOj;Jfs; FwpaPLfshfg; gad;gLk;

(ml;ltiz 4.3.2).

 4.3.2 rh;tNjrf; FwpaPl;L  epakq;fs; (Fwptof;Ffs;) 4.3.2 rh;tNjrf; FwpaPl;L  epakq;fs; (Fwptof;Ffs;) 4.3.2 rh;tNjrf; FwpaPl;L  epakq;fs; (Fwptof;Ffs;) 4.3.2 rh;tNjrf; FwpaPl;L  epakq;fs; (Fwptof;Ffs;) 4.3.2 rh;tNjrf; FwpaPl;L  epakq;fs; (Fwptof;Ffs;)
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4.3.3 FwpaPLfspd; gad;ghl;bd; Kf;fpaj;Jtk;4.3.3 FwpaPLfspd; gad;ghl;bd; Kf;fpaj;Jtk;4.3.3 FwpaPLfspd; gad;ghl;bd; Kf;fpaj;Jtk;4.3.3 FwpaPLfspd; gad;ghl;bd; Kf;fpaj;Jtk;4.3.3 FwpaPLfspd; gad;ghl;bd; Kf;fpaj;Jtk;

NkNy jug;gl;l FwpaPLfisg; gad;gLj;jp ,urhadr; Nru;itfspd;

#j;jpuq;fis vOj KbAk;. ,r;#j;jpuq;fspypUe;J mjpYs;s %yfq;fspd;

FwpaPLfisAk; mit Nrh;e;Js;s tpfpjq;fisAk; $w KbAk;.

cjhuzk; : ePu; - H
2
O

Nrhbaq; FNshiul;L  - NaCl

fhgdPnuhl;irl;L  - CO
2

ru;tNjruPjpahfj; jw;nghOJ cyfpy; vy;yh ehLfspYk;

%yfq;fisAk; Nru;itfisAk; ,dq;fhzg; nghJthd ,urhadf; FwpaPLfs;

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

%yfq;fSf;fhd FwpaPLfis Mf;Fk;NghJ nghJthf mtw;wpd; Mq;fpyg;

ngaNuh> ,yj;jpd; ngaNuh gad;gLj;jg;gLfpwJ. vdpDk;> N[u;kd; ngaiuf;

nfhz;l %yfk; xd;Wk; cs;sJ. kpd ;Fkpo ;fspd; ,ioahfg ;

gad;gLj;jg;gLk; jq;fpjd; %yfNk mJthFk;. mjd; N[u;kd; ngau;

~Nthy;gpuk;| (Wolfram). mjd; FwpaPL W.

   %yfj;jpd; Mq;fpyg;   %yfj;jpd; Mq;fpyg;   %yfj;jpd; Mq;fpyg;   %yfj;jpd; Mq;fpyg;   %yfj;jpd; Mq;fpyg;   %yfj;jpd; ,yj;jPd; ngau;  %yfj;jpd; ,yj;jPd; ngau;  %yfj;jpd; ,yj;jPd; ngau;  %yfj;jpd; ,yj;jPd; ngau;  %yfj;jpd; ,yj;jPd; ngau;  FwpaPL FwpaPL FwpaPL FwpaPL FwpaPL

    ngau;    ngau;    ngau;    ngau;    ngau; (Mq;fpyj;jpy; vOjg;gLk;NghJ)(Mq;fpyj;jpy; vOjg;gLk;NghJ)(Mq;fpyj;jpy; vOjg;gLk;NghJ)(Mq;fpyj;jpy; vOjg;gLk;NghJ)(Mq;fpyj;jpy; vOjg;gLk;NghJ)

1. nfhg;gu; Cuprum (fpA+gpuk;)    Cu

2. Nrhbak; Natrium (New;wpak;)    Na

3. nghw;whrpak; Kalium (fy;ypak;)   K

4. mad; Ferrum (nguk;)     Fe

5. Nkf;$up Hydrogyrum (i`Nuhifuk;)    Hg

6. upd; Stannum (];udk;)    Sn

7. me;jpkdp Stibium (];upgpak;)    Sb

8. Nfhy;l; Aurum (mt;uk;)    Au

9. rpy;tu; Argentum (Mu;n[d;uk;)   Ag

10. nyl; Plumbum (gpsk;gk;)    Pb

ml;ltiz 4.3.2 ,yj;jPd; ngau; nfhz;l %yfq;fSk; mtw;wpd; FwpaPLfSk;ml;ltiz 4.3.2 ,yj;jPd; ngau; nfhz;l %yfq;fSk; mtw;wpd; FwpaPLfSk;ml;ltiz 4.3.2 ,yj;jPd; ngau; nfhz;l %yfq;fSk; mtw;wpd; FwpaPLfSk;ml;ltiz 4.3.2 ,yj;jPd; ngau; nfhz;l %yfq;fSk; mtw;wpd; FwpaPLfSk;ml;ltiz 4.3.2 ,yj;jPd; ngau; nfhz;l %yfq;fSk; mtw;wpd; FwpaPLfSk;



,ytr tpepNahfj;jpw;fhf

15

gad;gLj;jg;gLfpd;wd. MfNt> gad;gLj;jg;gLk; nkhoptof;F vt;thwhapDk;

FwpaPLfisf; nfhz;L %yfq;fis ,dq;fhz KbAk;. ,urhad

tpQ;Qhdj;jpy ; fzpg;gPLfis Nkw;nfhs;sTk;; ,urhadj; jhf;fq;fis

Kd;itf;fTk; FwpaPLfs; Kf;fpakhditahFk;. ,jdhy;> ,urhad tpQ;Qhdk;

gbg;gjw;F ,yFthf mikfpwJ.

tptrha> ,urhad cw;gj;jpg; nghUs;fs;> kUe;Jg; nghUs;fs;> czTg;

gjhu;j;jq;fs; Mfpatw;wpy; mlq;fpAs;s ,urhadg; gjhu;j;jq;fs; mit

milf;fg;gl;l nfhs;fyq;fspy; FwpaPLfs; %yk; fhl;lg;gl;bUg;gijf;

fz;bUg;gPu;fs;. MfNt> ,urhadf; FwpaPLfis mwpe;jpUg;gjhy; ,urhadg;

gjhu;j;jq;fis ,dq;fhz;gJ ,yFthftpUf;Fk; vd;gij ePq;fs; tpsq;fpf;

nfhs;syhk;.

nraw;ghL 4.3.1nraw;ghL 4.3.1nraw;ghL 4.3.1nraw;ghL 4.3.1nraw;ghL 4.3.1

vkJ md;whlj; NjitfSf;Fg; gad;gLj;jg;gLk; rpy ,urhadr;

Nru;itfspd; ngau;fSk; #j;jpuq;fSk; fPNo jug;gl;Ls;sd.

• #j;jpuj;ijf; nfhz;L xt;nthU Nrh;itapYKs;s %yfq;fisf;

fz;lwpAq;fs; (#j;jpuq;fis kdg;ghlk; nra;aj; Njitapy;iy).

• %yfj;jpd; FwpaPLfs;> ngau;fs; vd;gtw;iwf; fhl;Lk; ml;ltiz

xd;iwj; jahupAq;fs;.

1. FSf;NfhR - C
6
H

12
O

6

2. nfhz;bR (nghw;whrpak; gukq;fNdw;W) - KMnO
4

3. A+upah - CO(NH
2
)

2

4. gy;khzpf;fk; (nrg;Gr; ry;Ngw;W) - CuSO
4

5. Nghkp;f;fkpyk; - HCOOH

6. mrw;wpf;fkpyk; - CH
3
COOH

7. Rz;zhk;G ePu; (fy;rpak; Ijnuhl;irl;L) - Ca(OH)
2

8. Ijurd; gunthl;irl;L - H
2
O

2

9. fwpAg;G (Nrhbaq; FNshiul;L) - NaCl

  10. gw;wup mkpyk; (Ijhd ry;G+hpf;fkpyk;) - H
2
SO

4

,g;NghJ ePq;fs; vkJ md;whlj; NjitfSf;Fg; gad;gLj;jg;gLk;

rpy ,urhadr; Nru;itfspd; #j;jpuq;fisAk; mr;Nru;itfspYs;s

%yfq;fisAk; mwpe;Jnfhz;Ls;sPu;fs;.
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4.4 cNyhfq;fs;> my;YNyhfq;fs; Mfpait4.4 cNyhfq;fs;> my;YNyhfq;fs; Mfpait4.4 cNyhfq;fs;> my;YNyhfq;fs; Mfpait4.4 cNyhfq;fs;> my;YNyhfq;fs; Mfpait4.4 cNyhfq;fs;> my;YNyhfq;fs; Mfpait

tsp> ePu;> mkpyk;> %yk; vd;gtw;Wld;tsp> ePu;> mkpyk;> %yk; vd;gtw;Wld;tsp> ePu;> mkpyk;> %yk; vd;gtw;Wld;tsp> ePu;> mkpyk;> %yk; vd;gtw;Wld;tsp> ePu;> mkpyk;> %yk; vd;gtw;Wld;

fhl;Lk; jhf;fq;fs;fhl;Lk; jhf;fq;fs;fhl;Lk; jhf;fq;fs;fhl;Lk; jhf;fq;fs;fhl;Lk; jhf;fq;fs;

ePq;fs; %yfq;fis cNyhfq;fs;> my;YNyhfq;fs; vdg;

ghFgLj;JtijAk; mt;thwhfg; ghFgLj;Jtjw;F mbg;gilahd ngsjpf

,ay;GfisAk; mwpe;Js;sPu;fs;. mt;thwhd ngsjpf ,ay;Gfs; rpytw;iwg;

gpd;tUkhW njhFj;Jf; $wyhk; (ml;ltiz 4.4.1).

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

Nkw;gb ngsjpf ,ay;Gfisf; nfhz;L %yfq;fis cNyhfq;fs;>

my;YNyhfq;fs; vd NtWgLj;j KbAkhapDk; ,tw;wpypUe;J

tpjptpyf;fhditAk; fhzg;gLfpd;wd.

• cNyhfkhd ,urk; (Hg) miwntg;gepiyapy; jputkhff; fhzg;gLk;.

• my;YNyhfkhd fhgdpd; gpwjpUg;gkhd fhuPak; kpd;idf; flj;Jk;.

• fhgdpd; gpwjpUg;gkhd ituk; cau; mlu;j;jpiaf; nfhz;lJ.

,g;nghOJ ehk; %yfq;fspd; ,urhad ,ay;Gfspd; mbg;gilapy;

mtw;iw cNyhfq;fshfTk; my;YNyhfq;fshfTk; NtWgLj;JNthk;.

kf;dPrpak;kf;dPrpak;kf;dPrpak;kf;dPrpak;kf;dPrpak;     (Mg)

kf;dPrpak; kpDkpDg;ghd Nkw;gug;igf;

nfhz;l cNyhfkhFk;.  Ma;$lj;jpy; kf;dPrpak;

ehlhitg; gad;gLj;Jk;NghJ mjd; kPJs;s

xl;irl;Lg; glyj;ij mfw;Wtjw;fhf my;yJ
cU 4.4.1cU 4.4.1cU 4.4.1cU 4.4.1cU 4.4.1

my;YNyhfk;my;YNyhfk;my;YNyhfk;my;YNyhfk;my;YNyhfk;

eypthd kpd;> ntg;gf;

flj;jp

ml;ltiz 4.4.1 cNyhfq;fs;> my;YNyhfq;fs; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 4.4.1 cNyhfq;fs;> my;YNyhfq;fs; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 4.4.1 cNyhfq;fs;> my;YNyhfq;fs; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 4.4.1 cNyhfq;fs;> my;YNyhfq;fs; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 4.4.1 cNyhfq;fs;> my;YNyhfq;fs; Mfpatw;Wf;fpilapyhd NtWghL

cNyhfk ;cNyhfk ;cNyhfk ;cNyhfk ;cNyhfk ;,ay;G,ay;G,ay;G,ay;G,ay;G

• kpDkpDg;G

• mlu;j;jp

• thl;lj;jFkpay;G

• ePl;lj;jFkpay;G

• kpd;> ntg;gf;

 flj;jhW
• cUFepiy

Nkw;gug;G kpDkpDg;ghdJ

xg;gPl;lstpy; cau;thdJ

jfLfshf;f KbAk;

ed; kpd;> ntg;gf; flj;jp

xg;gPl;lstpy; cau;thdJ

Nkw;gug;G kpDkpDg;G

mw;wJ
xg;gPl;lstpy; FiwthdJ

jfLfshf;f KbahJ

xg;gPl;lstpy; jho;thdJ

fk;gpfshf;fyhk; fk;gpfshf;f KbahJ
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mjd; kPJ G+rg;gl;l fhg;Gg; gjhu;j;jj;ij mfw;Wtjw;fhf kf;dPrpa ehlh kz;

muj;jhspdhy; Nja;f;fg;gLk;.

♦ ♦ ♦ ♦ ♦ kf;dPrpak; tspAld; fhl;Lk; jhf;fkkf;dPrpak; tspAld; fhl;Lk; jhf;fkkf;dPrpak; tspAld; fhl;Lk; jhf;fkkf;dPrpak; tspAld; fhl;Lk; jhf;fkkf;dPrpak; tspAld; fhl;Lk; jhf;fk;

kz; muj;jhspdhy; Nja;f;fg;gl;l kpDkpDg;ghd kf;dPrpa ehlhj; Jz;L

xd;iw tspapy; jpwe;J itj;J rpy ehl;fspd; gpd; mtjhdpj;jhy;> mjd;

Nkw;gug;gpd; kpDkpDg;Gf; Fiwtile;jpUg;gijf; fhzyhk;. ,jw;Ff; fhuzk;>

tspapy; cs;s xl;rprd;> kf;dPrpaj;Jld; ,urhad jhf;fk;Gupe;J mjd;

Nkw;gug;gpy; kpDkpDg;G mw;w kf;dPrpa xl;irl;Lg; glyk; xd;W cUthFtNj

MFk;. ,J kq;Fjy; kq;Fjy; kq;Fjy; kq;Fjy; kq;Fjy; (tarnish) vdg;gLk;.

♦ ♦ ♦ ♦ ♦ kf;dPrpaj;jpd; jfdk;kf;dPrpaj;jpd; jfdk;kf;dPrpaj;jpd; jfdk;kf;dPrpaj;jpd; jfdk;kf;dPrpaj;jpd; jfdk;

J}a;ikahf;fg;gl;l 3 cm ePskhd kf;dPrpa ehlhj;

Jz;L xd;iwr; Rthiyapy; gpbj;J ntg;gNkw;Wk;NghJ kf;dPrpa

ehlh gpufhrkhd RthiyAld; vupAk;. ntz;epwj; J}shfj;

jpz;k kPjp xd;W Vw;;gLk;. ,J kf;dPrpak; xl;irl;L MFk;.

,t;tpurhadj; jhf;fj;jpidg; gpd;tUk; rkd;ghl;bdhy;

fhl;lyhk;.

nraw;ghL 4.4.1nraw;ghL 4.4.1nraw;ghL 4.4.1nraw;ghL 4.4.1nraw;ghL 4.4.1

kf;dPrpak; ehlh vupe;J Njhd;wpa ntz;zpwj; jpz;k kPjpf;F ePiur; Nru;j;Jf;

fiuAq;fs;. mf;fiurYf;F ePyg; ghrpr;rhaj; jhisAk; nrk; ghrpr;rhaj;

jhisAk; ,l;Lr; Nrhjpj;jwpAq;fs;.

fiurYf;Fr; nrk; ghrpr;rhaj; jhisr; Nru;f;Fk;NghJ mJ ePy epwkhf

khWtjidAk; ePyg; ghrpr;rhaj; jhisr; Nru;f;Fk;NghJ khw;wk; vJTk; Vw;glhJ

,Ug;gjidAk; mtjhdpf;fyhk;. ,jd; mbg;gilapy; kf;dPrpak; tspapy;

vupe;J Njhd;Wk; jpz;kk; ePupy; fiutjhy; Njhd;Wk; fiury; fhuj;

jd;ikahdJ vd;w Kbtpw;F tuyhk;.

♦ ♦ ♦ ♦ ♦ kf;dPrpak; ePUld; fhl;Lk; jhf;fk;kf;dPrpak; ePUld; fhl;Lk; jhf;fk;kf;dPrpak; ePUld; fhl;Lk; jhf;fk;kf;dPrpak; ePUld; fhl;Lk; jhf;fk;kf;dPrpak; ePUld; fhl;Lk; jhf;fk;

Rj;jkhf;fg;gl;l kf;dPrpak; ehlhitf; Fspu; ePu; nfhz;l Nrhjidf;

FohapDs;; ,l;lhy; ve;jtpj khw;wj;ijAk; mtjhdpf;f KbahJ. Rj;jkhf;fg;gl;l

kf;dPrpak; ehlhitf; nfhjpePu; nfhz;l Nrhjidf; FohapDs; ,l;lhy; rpwpjsT

epwkw;w thAf; Fkpopfs; cUthfp ntspNaWtij mtjhdpf;fyhk;;. ,q;F

cU 4.4.2cU 4.4.2cU 4.4.2cU 4.4.2cU 4.4.2kf;dPrpak; + xl;rprd;     kf;dPrpak; xl;irl;L
ntg;gk;
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kf;dPrpak; nfhjpePUld; ,urhad jhf;fkiltNj ,t;ttjhdj;jpw;Ff;

fhuzkhFk;. ,t;tpurhadj; jhf;fj;ijg; gpd;tUk; rkd;ghl;bdhy; fhl;lyhk;.

♦ ♦ ♦ ♦ ♦ kf;dPrpak; mkpyq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; mkpyq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; mkpyq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; mkpyq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; mkpyq;fSld; fhl;Lk; jhf;fk;

Rj;jkhf;fg;gl;l kf;dPrpa ehlhj; Jz;L xd;iw

Ijhd IjNuhFNshupf; mkpyk; nfhz;l nfhjpFohapy;

,l;L mtjhdpf;Fk;NghJ thAf; Fkpopfs; tpiuthfj;

Njhd;Wtjid mtjhdpf;fyhk;. mj;Jld; kf;dPrpa ehlh

kiwe;J NghtijAk; fhzyhk;. ,t;tpurhadj;

jhf;fj;jpidg; gpd;tUk; ,urhadr; rkd;ghl;bdhy;

fhl;lyhk;. (,g;gupNrhjidia Mrpupaupd; JizAld;

elhj;j Ntz;Lk;).

Ijurd; thAitf; nfhz;l thAr; rhbapDs; vupAk; Fr;rp xd;wpidr;

nrYj;Jk;NghJ  thA vupe;J> ~nghg;| vd;Dk; rj;jj;Jld; Rthiy mizAk;.

,J Ijurd; thAit ,dq;fhzg; gad;gLj;jg;gLk; NrhjidahFk;.

♦ ♦ ♦ ♦ ♦ kf;dPrpak; fhuq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; fhuq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; fhuq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; fhuq;fSld; fhl;Lk; jhf;fk;kf;dPrpak; fhuq;fSld; fhl;Lk; jhf;fk;

Rj;jkhf;fg;gl;l kf;dPrpak; ehlhj; Jz;L xd;iw Ijhd Nrhbak;

Ijnuhl;irl;Lf; fiuriyf; nfhz;l Nrhjidf;Foha; xd;wpDs; ,l;lhy;

ve;j tpjkhd khw;wj;ijAk; mtjhdpf;f KbahJ. ,jpypUe;J kf;dPrpak;

fhuq;fSld; ,urhadj; jhf;fq;fspy; <LgLtjpy;iy vd mwpaKbfpwJ.

,Uk;G,Uk;G,Uk;G,Uk;G,Uk;G     (Fe)

J}a ,Uk;G MdJ nts;sp Nghd;w kpDkpDg;ghd Njhw;wKilaJ.

md;whlg; gad;ghl;by; ehk; ,Uk;G Mzp> ,Uk;Gj; jfL> ,Uk;Gf; fk;gp

Nghd;wtw;iwg; gad;gLj;JfpNwhk;. Ma;$lj;jpy; ,Uk;Gj; J}s;> ,Uk;G ehu;

(iron wool) Nghd;wit fhzg;gLfpd;wd. ,Uk;G xU tpNrlkhd cNyhfkhFk;.

,jw;Ff; fhuzk; mjd; fhe;jkhFk; ,ay;ghFk;.

♦ ♦ ♦ ♦ ♦ ,Uk;G tspAld; fhl;Lk; jhf;fk;,Uk;G tspAld; fhl;Lk; jhf;fk;,Uk;G tspAld; fhl;Lk; jhf;fk;,Uk;G tspAld; fhl;Lk; jhf;fk;,Uk;G tspAld; fhl;Lk; jhf;fk;

J}a ,Uk;ig tspapy; jpwe;J itf;Fk;NghJ> tspapy; cs;s xl;rprd;>

ePuhtp vd;gtw;Wld; ,Uk;G ,urhadj; jhf;fk;Gupe;J ePNuw;wg;gl;l ,Uk;G

     cU 4.4.3cU 4.4.3cU 4.4.3cU 4.4.3cU 4.4.3

kf;dPrpak;    nfhjpePu;;;  kf;dPrpak; Ijnuhl;irl;L     Ijurd; thA+ +

kf;dPrpak;       Ijhd IjNuhf;       kf;dPrpak;      Ijurd; thA

       FNshupf;fkpyk;;;;      FNshiul;L
+ +
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xl;irl;ilj; (JU) Njhw;Wtpf;Fk;. ,jdhy;> ,Uk;gpd; kpDkpDg;Gf; Fiwe;J

,Uk;G kq;fyilAk;. ,J ,Uk;G JUg;gpbj;jy; vdg;gLk;. NkYk;>

,t;nthl;irl;L ,Uk;Gld; ,Wf;fkhd gilahf ,y;yhjpUg;gjdhy; ,Uk;gpw;Fg;

ghJfhg;ig mspg;gjpy;iy. MfNt> ,Uk;G njhlu;e;J mupg;gilAk;.

♦ ♦ ♦ ♦ ♦ ,Uk;gpd; jfdk;,Uk;gpd; jfdk;,Uk;gpd; jfdk;,Uk;gpd; jfdk;,Uk;gpd; jfdk;

,Uk;Gj; J}is my;yJ ,Uk;G ehiu Rthiyapy;

gpbf;Fk;NghJ mJ kQ;rs; epwr; RthiyAld; vupe;J ,Uk;G

xl;irl;il cUthf;Fk;. ,t;tpurhadj; jhf;fj;ijg; gpd;tUk;

rkd;ghl;bdhy; fhl;lyhk;.

♦♦♦♦♦ ,Uk;G ePUld; fhl;Lk; jhf;fk;,Uk;G ePUld; fhl;Lk; jhf;fk;,Uk;G ePUld; fhl;Lk; jhf;fk;,Uk;G ePUld; fhl;Lk; jhf;fk;,Uk;G ePUld; fhl;Lk; jhf;fk;

Nkw;gug;G Rj;jkhf;fg;gl;l ,Uk;G Mzp xd;iwf; Fspu; ePu; nfhz;l

nfhjpFohapDs; ,l;lhy; vt;tpjkhd khw;wj;ijAk; cldbahf mtjhdpf;f

KbahJ. Nkw;gug;G Rj;jkhf;fg;gl;l ,Uk;ghzp xd;iwf; nfhjpePu; nfhz;l

Nrhjidf; Fohapy; ,l;L mtjhdpj;jhYk; ve;j tpjkhd khw;wj;ijAk;

mtjhdpf;f KbahJ.

vdpDk;> J}a ,Uk;Gj; J}is my;yJ ,Uk;G ehiu ntg;gNkw;wpathW

mjd; kPJ nfhjpePuhtpiar; nrYj;Jk;NghJ mq;F ,urhadj; jhf;fk; epfo;e;J

,Uk;G xl;irl;Lj; Njhd;Wk;. ,j;jhf;fj;ijg; gpd;tUk; rkd;ghl;bdhy;

fhl;lyhk;.

♦ ♦ ♦ ♦ ♦ ,Uk;G mkpyq;fSld; fhl;Lk; jhf;fk,Uk;G mkpyq;fSld; fhl;Lk; jhf;fk,Uk;G mkpyq;fSld; fhl;Lk; jhf;fk,Uk;G mkpyq;fSld; fhl;Lk; jhf;fk,Uk;G mkpyq;fSld; fhl;Lk; jhf;fk ;; ;; ;

J}a ,Uk;Gj; J}s; nfhz;l nfhjpFohapDs; Ijhd IjNuh FNshupf;

mkpyk; rpwpjsitr; Nru;j;jhy;> ,Uk;Gj; J}s; Ijhd IjNuhFNshupf;

mkpyj;Jld; Eiuj;jYld; ,urhad uPjpapy; jhf;fk;Gupe;J ,Uk;Gf;

FNshiul;il cUthf;FtJld;> Ijurd; thAtpidAk; Njhw;Wtpf;Fk;.

,j;jhf;fj;ijg; gpd;tUk; rkd;ghl;bdhy; fhl;lyhk;.

♦ ♦ ♦ ♦ ♦ ,Uk;G fhuq;fSld; fhl;Lk; jhf;fk;,Uk;G fhuq;fSld; fhl;Lk; jhf;fk;,Uk;G fhuq;fSld; fhl;Lk; jhf;fk;,Uk;G fhuq;fSld; fhl;Lk; jhf;fk;,Uk;G fhuq;fSld; fhl;Lk; jhf;fk;

J}a ,Uk;Gj; J}spid Ijhd Nrhbak; Ijnuhl;irl;Lf; fiuriyf;

nfhz;l Nrhjidf; Fohapy; ,l;lhy;; ve;j tpjkhd khw;wj;ijAk; fhzKbahJ.

cU 4.4.4cU 4.4.4cU 4.4.4cU 4.4.4cU 4.4.4
,Uk;G     xl;rprd;    ,Uk;G xl;irl;L

ntg;gk;
+

 ,Uk;G      nfhjpePuhtp     ,Uk;G xl;irl;L     Ijurd; (thA)+ +

 ,Uk;G      Ijhd IjNuh       ,Uk;Gf;       Ijurd; (thA)

    FNshupf; mkpyk;;;;     FNshiul;L
+ +
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cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

mYkpdpak; (Al)> ehfk; (Zn)> nts;sPak; (Sn) Mfpait cNyhfq;fshf

,Ue;jNghJk; mkpyq;fSlDk; fhuq;fSlDk; jhf;fk; Gupe;J Ijurd;

thAit ntsptpLfpd;wd.

fhgd; fhgd; fhgd; fhgd; fhgd; (C)

fhgd; ,aw;ifapy; gy;NtW tbtq;fspy;

fhzg;gLfpd;wJ. cjhuzkhf: fw;fup> fup> fhuPak;> ituk;

vd;gd. ,t;tpaw;if tbtq;fspy; fhuPak;> ituk; vd;gd

ngupa rhyf tbtq;fshFk;. fhuPak; kpd;idf;

flj;jf;$bajhFk;. ituk; kpfTk; cau;thd xsp KwpTr;

Rl;biaf; nfhz;l td;ikahd rhyfkhFk;.

♦ ♦ ♦ ♦ ♦ fhgd; tspAld; fhl;Lk; jhf;fk;> fhgdpd; jfdkfhgd; tspAld; fhl;Lk; jhf;fk;> fhgdpd; jfdkfhgd; tspAld; fhl;Lk; jhf;fk;> fhgdpd; jfdkfhgd; tspAld; fhl;Lk; jhf;fk;> fhgdpd; jfdkfhgd; tspAld; fhl;Lk; jhf;fk;> fhgdpd; jfdk;

fhgd; tspapy; jpwe;J itf;fg;gLk;NghJ ve;jtpj khw;wj;ijAk;

fhl;Ltjpy;iy. fhgd; J}isr; Rthiyapd;kPJ tprpWk;NghJ mit neUg;Gg;

(jPg;nghwp) nghwpfshfg; gwg;gjid mtjhdpf;fyhk;. mj;Jld;> epwkw;w

fhgdPnuhl;irl;L thATk; cUthFk;. ,j;jhf;fj;ijg; gpd;tUk; rkd;ghl;bdhy;

fhl;lyhk;.

fhgdPnuhl;irl;L epwkw;w> kzkw;w thAthFk;. fhgdPnuhl;irl;L

thAitj; njspe;j> epwkw;w Rz;zhk;G ePupD}lhfr; nrYj;Jk;NghJ mq;F

ghy; epwkhd fyq;fy; Njhd;Wk;. NkYk;> njhlu;e;J fhgdPnuhl;irl;L thAitr;

nrYj;Jk;NghJ ghy; epwk;; mw;Wg;Nghtjid mtjhdpf;fyhk;.

fhgd; ePUld; fhl;Lk; jhf;fk;fhgd; ePUld; fhl;Lk; jhf;fk;fhgd; ePUld; fhl;Lk; jhf;fk;fhgd; ePUld; fhl;Lk; jhf;fk;fhgd; ePUld; fhl;Lk; jhf;fk;

fhgd; Jz;L xd;iw my;yJ fhgd; J}isf; Fspu; ePu; nfhz;l

Nrhjidf; FohapDs; ,l;lhy; mtjhdpf;ff;$ba khw;wk; vjidAk;

fhzKbahJ. mNjNghd;W nfhjpePu; nfhz;l Nrhjidf; FohapDs; mtw;iw

,l;lhYk; ve;jtpj khw;wj;ijAk; mtjhdpf;f KbahJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

nrQ;#lhd fhgd; kPJ ePuhtpiar; nrYj;Jk;NghJ cUthFk;

fhgNdhnuhl;irl;L thATk; Ijurd; thAk; fye;j fyit> ePu; thA

(water gas) vdg;gLk;. ,t;thAf; fyitia vupnghUshfg; gad;gLj;jyhk;.

cU 4.4.5cU 4.4.5cU 4.4.5cU 4.4.5cU 4.4.5

 fhgd;  + xl;rprd; fhgdPnuhl;irl;L
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♦ ♦ ♦ ♦ ♦ fhgd; mkpyq;fSlDk; fhuq;fSlDk; fhl;Lk; jhf;fk;fhgd; mkpyq;fSlDk; fhuq;fSlDk; fhl;Lk; jhf;fk;fhgd; mkpyq;fSlDk; fhuq;fSlDk; fhl;Lk; jhf;fk;fhgd; mkpyq;fSlDk; fhuq;fSlDk; fhl;Lk; jhf;fk;fhgd; mkpyq;fSlDk; fhuq;fSlDk; fhl;Lk; jhf;fk;

fhgd; J}spid xU Nrhjidf; Fohapy; ,l;L> mjw;F Ijhd

IjNuhFNshupf; mkpyj;ijr; Nru;f;Fk;NghJ mtjhdpf;ff;$ba khw;wk;

vjidAk; fhzKbahJ.

fhgd; J}spid xU Nrhjidf; Fohapy; ,l;L mjDs; Ijhd Nrhbak;

Ijnuhl;irl;bidr; Nru;f;Fk;NghJ mq;F mtjhdpf;ff;$ba khw;wk; vjidAk;

fhz KbahJ.

ry;gu; ry;gu; ry;gu; ry;gu; ry;gu; - fe;jfk; fe;jfk; fe;jfk; fe;jfk; fe;jfk;     (S)

,J kQ;rs; epwkhd jpz;kkhff; fhzg;gLk;.

ry;gu; xU rpwg;ghd my;YNyhfkhFk;. ,J tspapy;

jfdkilAk;NghJ ntsptUk; fe;jftPnuhl;irl;L

#oiy khRgLj;Jk;.

♦ ♦ ♦ ♦ ♦ fe;jfk; tspAld; fhl;Lk; jhf;fk;> fe;jfj;jpd; jfdkfe;jfk; tspAld; fhl;Lk; jhf;fk;> fe;jfj;jpd; jfdkfe;jfk; tspAld; fhl;Lk; jhf;fk;> fe;jfj;jpd; jfdkfe;jfk; tspAld; fhl;Lk; jhf;fk;> fe;jfj;jpd; jfdkfe;jfk; tspAld; fhl;Lk; jhf;fk;> fe;jfj;jpd; jfdk;

fe;jfj;ij tspapy; jpwe;J itf;Fk;NghJ mtjhdpf;ff;$ba khw;wk;

VJk; Vw;glhJ. fe;jfj;jpid vupfuz;bapy; vLj;Jr; Rthiyapy; gpbf;Fk;NghJ

mJ cUfp> gpd; ePy epwr; RthiyAld; vupe;J> tpUk;gj;jfhj kzKs;s>

epwkw;w thA xd;iw ntspNaw;Wk;. mjidf; fPo;tUk; rkd;ghl;bdhy; fhl;lyhk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

fe;jftPnuhl;irl;L er;Rj;jd;ikahd xU thA@ #oiy khRgLj;Jk;@

tspia tpl mlu;j;jp $baJ@ ePupy; fiue;J ry;G+u]; mkpyj;ijAk;

gpd; ry;G+upf; mkpyj;ijAk; nfhLg;gJ mkpy kiof;Ff; fhuzkhFk;.

♦ ♦ ♦ ♦ ♦ fe;jfk; ePUld; fhl;Lk; jhf;fk;fe;jfk; ePUld; fhl;Lk; jhf;fk;fe;jfk; ePUld; fhl;Lk; jhf;fk;fe;jfk; ePUld; fhl;Lk; jhf;fk;fe;jfk; ePUld; fhl;Lk; jhf;fk;

Fspu; ePu; nfhz;l Nrhjidf; Fohapy; fe;jfj; Jz;L xd;iw ,l;lhy;

mtjhdpf;ff;$ba khw;wk; VJk; Vw;glhJ. mt;thNw> nfhjpePu; nfhz;l

Nrhjidf; FohapDs; fe;jfj;ij ,l;lNghJk; vt;tpj khw;wKk; Vw;glhJ.

♦ ♦ ♦ ♦ ♦ fe;jfk; mkpyq;fSlDk; fhuq;fSlDk;  fhl;Lk; jhf;fk;fe;jfk; mkpyq;fSlDk; fhuq;fSlDk;  fhl;Lk; jhf;fk;fe;jfk; mkpyq;fSlDk; fhuq;fSlDk;  fhl;Lk; jhf;fk;fe;jfk; mkpyq;fSlDk; fhuq;fSlDk;  fhl;Lk; jhf;fk;fe;jfk; mkpyq;fSlDk; fhuq;fSlDk;  fhl;Lk; jhf;fk;

Ijhd IjNuhFNshupf; mkpyk; nfhz;l Nrhjidf; FohapDs; fe;jfj;

Jz;L xd;iw ,l;lhy; mtjhdpf;ff;$ba khw;wk; VJk; Vw;glhJ. mt;thNw

Ijhd Nrhbak; Ijnuhl;irl;ilf; nfhz;l Nrhjidf; FohapDs; fe;jfj;

Jz;L xd;iw ,l;lhy; mq;Fk; mtjhdpf;ff;$ba khw;wk; VJk; Vw;glhJ.

cU 4.4.6cU 4.4.6cU 4.4.6cU 4.4.6cU 4.4.6

 fe;jfk;  + xl;rprd;         fe;jftPnuhl;irl;L
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4.5 fyg;GNyhfq;fSk; gad;ghLfSk;4.5 fyg;GNyhfq;fSk; gad;ghLfSk;4.5 fyg;GNyhfq;fSk; gad;ghLfSk;4.5 fyg;GNyhfq;fSk; gad;ghLfSk;4.5 fyg;GNyhfq;fSk; gad;ghLfSk;

 4.5.1 fyg;GNyhfq;fs; vd;why; vd;d? 4.5.1 fyg;GNyhfq;fs; vd;why; vd;d? 4.5.1 fyg;GNyhfq;fs; vd;why; vd;d? 4.5.1 fyg;GNyhfq;fs; vd;why; vd;d? 4.5.1 fyg;GNyhfq;fs; vd;why; vd;d?

%yfq;fis cNyhfq;fs;> my;YNyhfq;fs; vd ,Utifg;gLj;jyhk;.

vkJ md;whlj; NjitfSf;fhf mit gy topfspy; gad;gLj;jg;gLfpd;wd.

%yfq;fs; J}a gjhu;j;jq;fs; MFk;. %yfk; xj;j tifahd

mZf;fshy; Mf;fg;gl;Ls;sJ. nghJthfg; gad;gLk; %yfq;fshd  ,Uk;G

(mad;)> nrk;G (nfhg;gu;) Mfpad J}a cNyhfq;fshfg; gad;gLk; re;ju;g;gq;fs;

tiuaWf;fg;gl;ldthFk;. ,Uk;G cUf;fhfTk; nrk;G gpj;jisahfTk;

khw;wg;gl;Lg; gad;gLj;jg;gLfpd;wd. gy;NtWgl;l epu;khzq;fs;> cgfuzq;fs;>

fUtpfs; vd;gtw;wpd; Mf;fj;jpw;Fg; gad;gLk; cUf;F> gpj;jis kw;Wk;

ntz;fyk; Nghd;wd fyg;GNyhfq;fshFk;. Mguzf; ifj;njhopypy; gad;gLk;

22 ful; jq;fk;> J}a nghd; cNyhfj;jpw;Fr; nrk;G fye;J ngwg;gLk;

fyg;GNyhfkhFk;. jw;NghJ fyg;GNyhfq;fNs nghJthf cNyhfq;fSf;Fg;

gjpyhfg; gad;gLj;jg;gLfpd;wd.

vkJ gy;NtW Njitfisg; G+u;j;jp nra;tjw;fhf ntt;NtW

,ay;GfisAk; gz;igAk;; nfhz;l mbg;gilg; nghUs;fis cw;gj;jp

nra;tjw;Ff; fyg;GNyhfq;fs; gad;gLj;jg;gLfpd;wd. ,it xU cNyhfj;Jld;

NtW cNyhfj;ij my;yJ cNyhfj;jd;ikaw;w jputpaq;fisf; fye;J

ngwg;gLk; Vftpd cNyhff; fyitfshFk;. fyg;GNyhfq;fspd; ,ay;Gfs;

mtw;wpid Mf;Fk; J}a cNyhfq;fspd; ,ay;GfspypUe;J NtWgl;litahFk;.

cNyhfq;fSf;F NtW cNyhfq;fis my;yJ cNyhfq;fs; my;yhj

gjhu;j;jq;fisf; fye;J ngwg;gLk; cNyhf ,ay;Gs;s gjhu;j;jq;fs;

fyg;GNyhfq;fs; (alloys) vd;wiof;fg;gLk;.

gy;NtW NjitfSf;Fg; nghUj;jkhd tifapy; ntt;NtW

rpwg;gpay;Gfisf; nfhz;l E}w;Wf;fzf;fhd fyg;GNyhfq;fs; Mf;fg;gl;Ls;sd.

mt;thW nghJthfg; gad;gLj;jg;gLk; fyg;GNyhfq;fs; rpytw;iwg; gw;wpg;

ghu;g;Nghk;.

     cU 4.5.1 gpj;jisapdhyhd nghUs;fscU 4.5.1 gpj;jisapdhyhd nghUs;fscU 4.5.1 gpj;jisapdhyhd nghUs;fscU 4.5.1 gpj;jisapdhyhd nghUs;fscU 4.5.1 gpj;jisapdhyhd nghUs;fs; cU 4.5.2 jq;f Mguzq;fs;cU 4.5.2 jq;f Mguzq;fs;cU 4.5.2 jq;f Mguzq;fs;cU 4.5.2 jq;f Mguzq;fs;cU 4.5.2 jq;f Mguzq;fs;
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 4.5.2 4.5.2 4.5.2 4.5.2 4.5.2     nghJthdnghJthdnghJthdnghJthdnghJthd     rpyrpyrpyrpyrpy     fyg;GNyhfq;fs;fyg;GNyhfq;fs;fyg;GNyhfq;fs;fyg;GNyhfq;fs;fyg;GNyhfq;fs;     -     rpwg;gpay;G> gad;ghLrpwg;gpay;G> gad;ghLrpwg;gpay;G> gad;ghLrpwg;gpay;G> gad;ghLrpwg;gpay;G> gad;ghL

ml;ltiz 4.5.1 ,Uk;igf; nfhz;buhj fyg;GNyhfq;fSk; mtw;wpd; gad;ghLfSk;ml;ltiz 4.5.1 ,Uk;igf; nfhz;buhj fyg;GNyhfq;fSk; mtw;wpd; gad;ghLfSk;ml;ltiz 4.5.1 ,Uk;igf; nfhz;buhj fyg;GNyhfq;fSk; mtw;wpd; gad;ghLfSk;ml;ltiz 4.5.1 ,Uk;igf; nfhz;buhj fyg;GNyhfq;fSk; mtw;wpd; gad;ghLfSk;ml;ltiz 4.5.1 ,Uk;igf; nfhz;buhj fyg;GNyhfq;fSk; mtw;wpd; gad;ghLfSk;

fyg;GNyhfkfyg;GNyhfkfyg;GNyhfkfyg;GNyhfkfyg;GNyhfk;

gpj;jis

(Brass)

ntz;fyk;

(Bronze)

bA+uYkpd;

(Duralumin)

nkd;gw;whR/

xl;Bak;

(Solder)

 22 ful; jq;fk;

 (22 Karat  gold)

gpA+w;wu;

(Pewter)

epf;fpNuhk;

(Nichrome)

mlq;fpAs;smlq;fpAs;smlq;fpAs;smlq;fpAs;smlq;fpAs;s

$Wfs;$Wfs;$Wfs;$Wfs;$Wfs;

nrk;G (Cu)

ehfk; (Zn)

nrk;G (Cu)

nts;sPak; (Sn)

<ak; (Pb)

mYkpdpak; (Al)

nrk;G (Cu)

kq;fdpR (Mn)

kf;dPrpak; (Mg)

rpypf;fd; (Si)

ehfk; (Zn)

rpwpjsT

<ak; (Pb)

nts;sPak; (Sn)

nghd; (Au)

22 gq;F>

nrk;G (Cu)

2 gq;F

ehfk; (Zn)

me;jpkdp (Sb)

nrk;G (Cu)

epf;fy; (Ni)

FNuhkpak; (Cr)

rpwg;gpay;Gfs;rpwg;gpay;Gfs;rpwg;gpay;Gfs;rpwg;gpay;Gfs;rpwg;gpay;Gfs;

XusT

cWjpahdJ>

nghd;epwk; rhu;;e;jJ>

,yFtpy;

kq;fhJ.

kpf cWjpahdJ>

tisAk;> nespAk;;

,ay;G Fiwe;jJ>

JUg;gpbf;fhJ>

,yFtpy;

Nja;tilahJ.

cWjpahdJ>

,NyrhdJ>

JUg;gpbf;fhJ.

Fiwe;j nfhjp

epiy> ,yFtpy;

#lhFk;.

typikahdJ>

kq;fhJ> gsgsf;Fk;

kQ;rs; epwKk;

gpufhrKk; nfhz;lJ

,NyrhdJ>

typikahdJ.

kpd; jil mjpfk;.

gad;ghLfs;gad;ghLfs;gad;ghLfs;gad;ghLfs;gad;ghLfs;

gpizr;ry;> jho;g;ghs;>

ePu;j; jpUFgpb>

Fj;Jtpsf;F> kzp>

ngupa G+r;rhb>

kpd;Dgfuzq;fspd;

flj;Jk; ghfq;fs;

vd;gtw;wpd; cw;gj;jp.

rpiyfs;> ngupa

kzpfs;

Nghd;wtw;wpd; Mf;fk;.

Mfhatpkhdq;fspd;

Gwr;rl;lfk;> ad;dw;

rl;lfk; vd;gtw;wpd;

jahupg;G.

cNyhfq;fisg;

gw;whR gpbj;jy;

(soldering)

Mguzq;fspd;

jahupg;G.

ePu;j; jpUFgpb> rpwpa

thfdq;fspd; gp];ud;

(Kryk;)> $rh

Nghd;wtw;wpd; Mf;fk;.

ntg;gr; RUs;fspd;

jahupg;G.
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Fwpj;j Xu; cNyhfj;jpw;F ntt;NtW cNyhfq;fisf; fyg;gjd;

%yk; xd;wpypUe;njhd;W NtWgl;l jd;ik> ,ay;Gfs; nfhz;l fyg;GNyhfq;fs;

jahupf;fg;gLk;. ,Uk;igf; nfhz;l rpy fyg;GNyhfq;fSk; (ferro alloys) mtw;wpd;

rpwg;gpay;GfSk; gad;ghLfSk; fPNo jug;gl;Ls;sd.

 4.5.3 ,Uk;ig nfhz;l rpy fyg;GNyhfq;fs; 4.5.3 ,Uk;ig nfhz;l rpy fyg;GNyhfq;fs; 4.5.3 ,Uk;ig nfhz;l rpy fyg;GNyhfq;fs; 4.5.3 ,Uk;ig nfhz;l rpy fyg;GNyhfq;fs; 4.5.3 ,Uk;ig nfhz;l rpy fyg;GNyhfq;fs;

,Uk;G mlq;fpa fyg;GNyhfq;fs; gy fhzg;gLfpd;wd. ehk;

gad;gLj;Jk; ,f;fyg;GNyhfq;fspy; kpfTk; Kf;fpakhdJk; ngUksT

gad;gLj;jg;gLtJk; cUf;F MFk;. epu;khzg; gzpfSf;Fk; gy;NtW

,ae;jpuq;fs;> cgfuzq;fs;> MAjq;fs;> tPl;by; gad;gLk; nghUs;fs;

vd;gtw;iwr; nra;tjw;Fk; cUf;F gad;gLj;jg;gLfpd;wJ. ,Uk;Gld; ntt;NtW

msTfspy; fhgidr; Nru;g;gjd; %yk; gytifahd cUf;F tiffs;

jahupf;fg;gLfpd;wd. fhgd; fye;j rpy cUf;Ffisg; gw;wpg; ghu;g;Nghk;.

nky;YUf;F nky;YUf;F nky;YUf;F nky;YUf;F nky;YUf;F  (Mild steel) :-  nky;YUf;F> ,Uk;Gld; kpff; Fiwe;j msT

fhgd; fye;J ngwg;gl;ljhFk;. ,J cWjpahdJ@ thl;lj;jf;fJ@ ghyq;fs;>

cau;e;j NfhGuq;fs;> fl;llq;fs;> thfdj;jpd; ntspg;Gwr; rl;lfk; Nghd;wtw;iw

cUthf;fg; gad;gLk;.

ty;YUf;Fty;YUf;Fty;YUf;Fty;YUf;Fty;YUf;F (Hard steel) :- ty;YUf;F> ,Uk;Gld; nky;YUf;iftplf; $ba

msT fhgd; fye;J ngwg;gl;ljhFk;. ,J typikahdJ (cWjpahdJ)@

Nja;khdk; FiwthdJ@ thl;lj;jFkpay;G> ePl;lj;jFkpay;G vd;gd FiwthdJ@

ntl;Lths;> csp> rPTsp Nghd;w MAjq;fs; nra;ag; gad;gLk;.

thu;g;gpUk;G thu;g;gpUk;G thu;g;gpUk;G thu;g;gpUk;G thu;g;gpUk;G (Cast iron) :- thu;g;gpUk;G ,Uk;Gld; mjpf msT fhgd; fyf;fg;gl;Lg;

ngwg;gl;ljhFk;. ,J kpfTk; cWjpahdJ@ thl;lj;jFkpay;G kpff; FiwthdJ.

vQ;rpd; rl;lfq;fisj; jahupf;fg; gad;gLk;.

fiwapy; cUf;Ffiwapy; cUf;Ffiwapy; cUf;Ffiwapy; cUf;Ffiwapy; cUf;F     (Stainless steel) :- ,Uk;Gld; fhgd; kw;Wk; FNuhkpak;

(Cr),  epf;fy; (Ni) fye;J ngwg;gl;l xU fyg;GNyhfkhFk;. JUg;gpbf;fhJ@

gsgsg;ghdJ@ typikahdJ@ fj;jp> Ks;Sf; fuz;b> ePu;j; jpUFgpb> ePu;j;jhop>

mWitr; rpfpr;ir cgfuzq;fs; vd;gtw;iw cw;gj;jp nra;ag; gad;gLk;.

cU 4.5.3 bA+uYkpdhy;cU 4.5.3 bA+uYkpdhy;cU 4.5.3 bA+uYkpdhy;cU 4.5.3 bA+uYkpdhy;cU 4.5.3 bA+uYkpdhy;

Mfhatpkhdk; Mf;fg;gLk;Mfhatpkhdk; Mf;fg;gLk;Mfhatpkhdk; Mf;fg;gLk;Mfhatpkhdk; Mf;fg;gLk;Mfhatpkhdk; Mf;fg;gLk;

cU 4.5.4cU 4.5.4cU 4.5.4cU 4.5.4cU 4.5.4

ntz;fyr; rpiyntz;fyr; rpiyntz;fyr; rpiyntz;fyr; rpiyntz;fyr; rpiy

cUcUcUcUcU      4.5.54.5.54.5.54.5.54.5.5      gpj;jisapdhyhdgpj;jisapdhyhdgpj;jisapdhyhdgpj;jisapdhyhdgpj;jisapdhyhd

nghUs;fs;;nghUs;fs;;nghUs;fs;;nghUs;fs;;nghUs;fs;;
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cU 4.5.6cU 4.5.6cU 4.5.6cU 4.5.6cU 4.5.6

fj;jp> fuz;b>fj;jp> fuz;b>fj;jp> fuz;b>fj;jp> fuz;b>fj;jp> fuz;b>

Ks;Sf;fuz;bKs;Sf;fuz;bKs;Sf;fuz;bKs;Sf;fuz;bKs;Sf;fuz;b cU 4.5.7cU 4.5.7cU 4.5.7cU 4.5.7cU 4.5.7

mWitr; rpfpr;irmWitr; rpfpr;irmWitr; rpfpr;irmWitr; rpfpr;irmWitr; rpfpr;ir

cgfuzq;fs;cgfuzq;fs;cgfuzq;fs;cgfuzq;fs;cgfuzq;fs;

jq;fpjd; cUf;Fjq;fpjd; cUf;Fjq;fpjd; cUf;Fjq;fpjd; cUf;Fjq;fpjd; cUf;F     (Tungsten steel) :- ,J kpf cWjpahdJ> typikahdJ.

Jupjkhf ntl;Lk; MAjq;fs; Mfpatw;wpd; cw;gj;jpf;Fg; gad;gLk;.

cq;fsJ Nkyjpf mwptpw;fhf!cq;fsJ Nkyjpf mwptpw;fhf!cq;fsJ Nkyjpf mwptpw;fhf!cq;fsJ Nkyjpf mwptpw;fhf!cq;fsJ Nkyjpf mwptpw;fhf!

E}w;Wf;fzf;fhd fyg;GNyhfq;fspilNa ePq;fs; mwpe;Jnfhs;s Ntz;ba

NkYk; rpy fyg;GNyhfq;fs; njhlu;ghd jfty;fs; ml;ltizapy;

jug;gl;Ls;sd.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

cq;fs; ghlrhiy E}yfj;jpypUe;Jk; NtW Gj;jfq;fs;> rQ;rpiffs;>

gj;jpupiffs; vd;gtw;wpypUe;Jk; cNyhfq;fs;> fyg;GNyhfq;fs; njhlu;ghd

jfty;fis ,ad;w msT NrfupAq;fs;. fyg;GNyhfq;fspd; ngau;>

mtw;wpy; mlq;fpAs;s $Wfs;> ,ay;Gfs;> gad;ghLfs; vd;gd gw;wpa

Gifg;glq;fs; kw;Wk; rhd;Wfisr; Nrfupj;J tpQ;Qhdf; fz;fhl;rpf;F

cfe;j Mf;fk; xd;iwj; jahu; nra;Aq;fs;.

gad;ghLfs;gad;ghLfs;gad;ghLfs;gad;ghLfs;gad;ghLfs;

fbfhuk;> ntg;gf;

fl;Lg;gLj;jpfspd;

<UNyhfr; rl;lk;

Mfpatw;wpd; Mf;fk;.

epiyahd

fhe;jq;fis

Mf;Fjy;.

Ngdh Kidfis

Mf;Fjy;.

Mguzq;fspd;

jahupg;G.

fyg;GNyhfk;fyg;GNyhfk;fyg;GNyhfk;fyg;GNyhfk;fyg;GNyhfk;

,d;thu;

(Invar)

my;dpNfh

(Alnico)

x];kpupbak;

(Osmiridium)

];lu;ypq; rpy;tu;

(Sterling silver)

 gpujhd $Wfs; gpujhd $Wfs; gpujhd $Wfs; gpujhd $Wfs; gpujhd $Wfs;

  ,Uk;G (Fe)

  epf;fy; (Ni)

  mYkpdpak; (Al)

  epf;fy; (Ni)

  ,Uk;G (Fe)

  Nfhghy;w;W (Co)

  x];kpak; (Os)

  ,upbak; (Ir)

  nts;sp (Ag)

  nrk;G (Cu)

,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;

kpff; Fiwthf

tpuptilAk;.

kpf ed;whff;

fhe;jkhFk;.

JUg;gpbf;fhJ>

,yFtpy;

Nja;tilahJ.

J}a nts;spia

tpl typikahdJ
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4.6 cztpy; mlq;fpAs;s Nghrizg; nghUs;fs;4.6 cztpy; mlq;fpAs;s Nghrizg; nghUs;fs;4.6 cztpy; mlq;fpAs;s Nghrizg; nghUs;fs;4.6 cztpy; mlq;fpAs;s Nghrizg; nghUs;fs;4.6 cztpy; mlq;fpAs;s Nghrizg; nghUs;fs;

 4.6.1 Kf;fpa Nghrizg; nghUs;fs; 4.6.1 Kf;fpa Nghrizg; nghUs;fs; 4.6.1 Kf;fpa Nghrizg; nghUs;fs; 4.6.1 Kf;fpa Nghrizg; nghUs;fs; 4.6.1 Kf;fpa Nghrizg; nghUs;fs;

gr;irj; jhtuq;fs; #hpa xspr; rf;jpiag; gad;gLj;jpj; jkJ czit

cw;gj;jp nra;fpd;wd. MfNt> jhtuq;fs; jw;Nghrzpfs; vdg;gLk;. kdpjd;

cl;gl tpyq;FfSf;F mt;thw;wy; ,y;iy. vdNt> tpyq;Ffs; cztpw;fhfj;

jhtuq;fis Neubahf my;yJ kiwKfkhfr; rhu;e;jpUf;fpd;wd. ,jdhy;>

tpyq;Ffs; gpwNghrzpfs; vdg;gLk;.

tpyq;Ffs; cl;nfhs;Sk; czTfspy; gue;j gy;tifik cz;L.

ePq;fs; cl;nfhs;Sk; czT tiffs; gw;wp xUtu; cq;fsplk; tpdtpdhy;>

mit NrhW> ghz;> cUisf;fpoq;F> tj;jhis> fPiu> fha;fwpfs;> goq;fs;>

Kl;il> ,iwr;rp> gUg;G> kPd;> kh[hpd;> gy;NtW tifj; jhdpaq;fs; vdg;

gjpyspg;gPu;fs;. ePq;fs; ,t;tpdhtpw;F tpQ;QhduPjpahfTk; gjpyspf;f ,aYk;.

mjhtJ> ePq;fs; NkNy Fwpg;gpl;l czT tiffspy; cs;s Nghrizg;

nghUs;fSf;Nfw;gTk; gjpyspf;fyhk;.

ehk; cl;nfhs;Sk; czTfis Kf;fpakhf Ie;J tifg;gLj;jyhk;.

mit fhNghitjNuw;W> Gujk;> ,ypg;gpl;L> tpw;wkpd;fs;> fdpAg;Gfs;

vd;gdthFk;. ,tw;Wf;F Nkyjpfkhf ePu;> ehu;g;nghUs;fs; MfpadTk; cztpy;

cs;sd. kdpjd; cl;gl vy;yh tpyq;FfSk; jkf;Fj; Njitahd rf;jpiag;

ngWtjw;Fk; cly; tsu;r;rpf;Fk; ,ioaq;fisg; GJg;gpg;gjw;Fk;

Neha;fspypUe;J ghJfhg;igg; ngWtjw;Fk; ,g;Nghrizg; nghUs;fs;

mtrpakhFk;. ,g;Nghrizg; nghUs;fs; mlq;fpAs;s czTfis

cl;nfhs;sy; cldyj;Jld; tho;tjw;;F ,d;wpaikahjjhFk;. MfNt> ehk;

cl;nfhs;Sk; czTfspy; cs;s Nghrizg; nghUs;fisAk; mtw;wpd;

Kf;fpaj;Jtj;ijAk; gw;wp mwpe;jpUf;f Ntz;Lk;. czTfspy; cs;s

Nghrizg; nghUs;fs; gw;wp Muha;Nthk;.

fhNghitjNuw;Wfs; fhNghitjNuw;Wfs; fhNghitjNuw;Wfs; fhNghitjNuw;Wfs; fhNghitjNuw;Wfs; (Carbohydrates)

NrhW> ghz;> cUisf;fpoq;F>

tj;jhis> gyhf;fha;> gUg;G Mfpa

czTfspy; fhNghitjNuw;W mjpf

mstpy; mlq;fpAs;sJ. fhNghitjNuw;W

mlq;fpa czTfspypUe;J clw; njhopw;

g hLfSf ;Fj ;  Njitahd rf ; j p

f pilf;f pd ;wJ. MfNt> mj;jifa

czTfs; rf ;j piag ; g pwg ;g pf ;Fk ; cU 4.6.1 fhNghitjNuw;WcU 4.6.1 fhNghitjNuw;WcU 4.6.1 fhNghitjNuw;WcU 4.6.1 fhNghitjNuw;WcU 4.6.1 fhNghitjNuw;W

mlq;fpAs;s rpy czTfs;mlq;fpAs;s rpy czTfs;mlq;fpAs;s rpy czTfs;mlq;fpAs;s rpy czTfs;mlq;fpAs;s rpy czTfs;
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czTfshfTk; miof;fg;gLk;. fhNghitjNuw;whdJ fhgd;> Ijurd;> xl;rprd;

vd;Dk; %yfq;fshyhdJ.

fhNghitjNuw;WfspDs; nty;yq;fSk; nty;yky;yhj gjhu;j;jq;fSk;

mlf;fg;gLfpd;wd. mjhtJ> fhNghitjNuw;Wfs; xUrf;fiul;Lfs;> ,U

rf;fiul;Lfs;> gy;rf;fiul;Lfs; Mf cs;sd. xUrf;fiul;L vspa

nty;ykhFk; (cjhuzk;;: FSf;NfhR). xUrf;fiul;bd; ,U %yf;$Wfs;

NrUk;NghJ ,Urf;fiul;L cz;lhfpd;wJ. cjhuzkhf: Nkhy;NwhR> Rf;FNuhR>

,yw;NwhR Mfpad. ePq;fs; gUFk; NjePUf;F ,dpg;Gr; RitA+l;Ltjw;Fr;

Rf;FNuhR (rPdp) gad;gLfpd;wJ. ghypy; ,yw;NwhRk; jhdpaq;fspy; Nkhy;NwhRk;

fhzg;gLfpwJ.

nty;ykw;w gjhu;j;jkhfg; gy;rf;fiul;Lfs; fhzg;gLfpd;wd. xU

rf;fiul;bd; gy %yf;$Wfs; NrUk;NghJ gy;rf;fiul;L cz;lhfpd;wJ.

FSf;Nfhrpd; gy %yf;$Wfs; xd;Nwhnlhd;W NrUk;NghJ cUthFk; khg;nghUs;

xU gy;rf;fiul;lhFk;. NrhW> gyhf;fha;> ghz;> cUisf;fpoq;F> tj;jhis

Mfpatw;wpy; khg;nghUs; cz;L. khg;nghUs;> nty;yk; Mfpatw;wpd; ,ay;Gfs;

NtWgl;lit. nty;yk; ,dpg;Gr; Ritkpf;fJ. Mdhy;> khg;nghUs;

mt;thwhdjd;W. nty;yk; ePupy; fiuAk;. Mdhy;> khg;nghUs; ePhpy; fiutjpy;iy.

♦ ♦ ♦ ♦ ♦ cztpy; fhNghitjNuw;W ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; fhNghitjNuw;W ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; fhNghitjNuw;W ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; fhNghitjNuw;W ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; fhNghitjNuw;W ,Uf;fpd;wjhntdr; Nrhjpj;jy;

cztpy; fhNghitjNuw;Wfshd vspa nty;yk;> khg;nghUs; Mfpad

,Uf;fpd;wdthntdr; Nrhjpg;gjw;F nraw;ghLfs; 4.6.1> 4.6.2 vd;gtw;wpy;

<LgLq;fs;.

 nraw;ghL 4.6.1 nraw;ghL 4.6.1 nraw;ghL 4.6.1 nraw;ghL 4.6.1 nraw;ghL 4.6.1

  cztpy; vspa nty;yk; ,Uf;fpd;wjhntdr; Nrhjpj;jy;  cztpy; vspa nty;yk; ,Uf;fpd;wjhntdr; Nrhjpj;jy;  cztpy; vspa nty;yk; ,Uf;fpd;wjhntdr; Nrhjpj;jy;  cztpy; vspa nty;yk; ,Uf;fpd;wjhntdr; Nrhjpj;jy;  cztpy; vspa nty;yk; ,Uf;fpd;wjhntdr; Nrhjpj;jy;

• Nrhjidf;Foha;fs;> FSf;NfhR> gor;rhW> nuhgp> gaW> fUthL> kh[upd;>

NrhW> Nrhah> kPd;> Njq;fha;> tj;jhis Nghd;w czT tiffs;>

ngdbw;wpd; fiury;> gd;rd; RluLg;G my;yJ kJrhu tpsf;F

Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• Nkw;Fwpj;j czTfs; xt;nthd;wpYk; rpwpjsT tPjk; jdpj;jdpahf

vLj;Jj; Njitf;Nfw;gj; J}shf;fp my;yJ ntl;b my;yJ miuj;J>

Nrhjidf; Foha;fspy; ,l;L tbj;J> njspthd fiuriyg; ngw;Wf;

nfhs;Sq;fs;

• me;j czTfs; xt;nthd;Wk; cs;s Nrhjidf; Foha;fspy; ePy

epwKs;s ngdbw;wpd; fiurypy; rpwpjsitr; Nru;j;J ntg;gkhf;Fq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifapLq;fs;.

ngdbw;wpd; fiurYld; ntg;gkhf;Fk;NghJ nrq;fw; nre;epw tPo;gbT

fpilf;Fnkdpd;> mt;Tztpy; vspa nty;yk; ,Uf;fpd;wnjd KbG nra;ayhk;.
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rpwpjsT FSf;NfhR ,Uf;Fk;NghJ fiury; kQ;rs; my;yJ gr;ir

epwKs;sjhf ,Uf;Fk;.

nraw;ghL 4.6.2nraw;ghL 4.6.2nraw;ghL 4.6.2nraw;ghL 4.6.2nraw;ghL 4.6.2

cztpy; khg;nghUs; ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; khg;nghUs; ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; khg;nghUs; ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; khg;nghUs; ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; khg;nghUs; ,Uf;fpd;wjhntdr; Nrhjpj;jy;

• nraw;ghL 4.6.1 ,y; Fwpg;gpl;l czTg; nghUs;fisg; Nghd;w rpy

czTg;nghUs;fs;> nts;isg; gPq;fhd; XL> maBd; fiury;

Mfpatw;iwg;  ngw;Wf;nfhs;Sq;fs;.

• xt;nthU tif czTg;nghUs;fspYk; rpwpjsit vLj;J nts;isg;

gPq;fhd; Xl;bd; kPJ itj;J mt;TzTg; nghUspd; kPJ maBd; fiurypd;

(fgpy epw) rpy Jspfis ,Lq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifapLq;fs;.

maBd; fiurYld; czTg; nghUs; fUePy epwj;ijf; fhl;Lnkdpd;>

mt;Tztpy; khg;nghUs; ,Uf;fpd;wnjd KbG nra;ayhk;. mjhtJ> khg;nghUs;

maBd; fiurYld; fUePy epwj;ijj; jUk;.

,ypg;gpl;Lfs; ,ypg;gpl;Lfs; ,ypg;gpl;Lfs; ,ypg;gpl;Lfs; ,ypg;gpl;Lfs; (Lipids)

,ypg;gp;l;L vd;gJ rf;jpiag; gpwg;gpf;Fk; czthFk;. tpyq;Ff; fyj;jpy;

ngUk;ghYk; khg;nghUs; jtpu ,ypg;gpl;LfshfTk; rf;jp Nrkpj;J itf;fg;gLk;.

nfhOg;Gfs;> vz;nza;fs; vd

,ypg;gp;l;Lfs; ,U tifg;gLk;. nfhOg;G

miw ntg;gepiyapNy jpz;k epiyapy;

,Uf;Fk;. cjhuzkhf: ntz;nza; (gl;lu;)>

kh[upd; Mfpatw;iwf; Fwpg;gplyhk;.

vz;nza; miw ntg;gepiyapNy

jputkhf ,Uf;Fk;. cjhuzkhf: Njq;fha;

vz ;nza ; >  Nrhah vz ;nza ; >

ey ;nyz;nza;> fha ;fwp vz;nza;

Mfpatw;iwf; Fwpg;gplyhk;. ,ypg;gpl;lhdJ

fhgd ; > Ijurd ; > xl ;r prd ; vd ;Dk ;

%yfq;fshyhdJ.

cU 4.6.2cU 4.6.2cU 4.6.2cU 4.6.2cU 4.6.2

,ypg;gpl;L mlq;fpAs;s rpy,ypg;gpl;L mlq;fpAs;s rpy,ypg;gpl;L mlq;fpAs;s rpy,ypg;gpl;L mlq;fpAs;s rpy,ypg;gpl;L mlq;fpAs;s rpy

czTfsczTfsczTfsczTfsczTfs ;
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cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

• fhNghitjNuw;W %yf;$w;wpYk; ghu;f;f ,ypg;gpl;L %yf;$W mjpf

msT rf;jpia cw;gj;jp nra;aj;jf;fJ. xU fpuhk; ,ypg;gpl;bypUe;J

39 kJ rf;jpia cw;gj;jp nra;ayhk;. gf;f tpisnghUshf ePu;

cz;lhFk;. vdpDk;> 1 g fhNghitjNuw;wpypUe;J cw;gj;jp nra;aj;jf;f

rf;jpapd; msT 17 k J khj;jpuNk MFk;.

•    vkJ Njhypd; fPOk;; nfhOg;Gg; gil cz;L. jpkpq;fpyk; Nghd;w

ePu;tho; ghY}l;bfspy; mf;nfhOg;Gg; gil kpfTk; jbj;jJ. clypd;

ntg;gepiyiaf; fl;Lg;gLj;Jtjw;F ,f;nfhOg;Gg; gil ntg;gf;

fhtypahfr; nraw;gLfpd;wJ.

• ghiytdj;jpd; fg;gy; vdg;gLk; xl;lfj;jpd; Vupapy; Nrkpj;J

itf;fg;gLk; nfhOg;gpypUe;J fpilf;Fk; rf;jpiag; Nghd;W> gf;f

tpisnghUshff; fpilf;Fk; ePUk; xl;lfj;jpw;Fg; (ghiytdj;jpy;

fbdkhd gazj;jpd;NghJ); gad;gLk;.

xl;lfj;jpd; Vupapy; ePu; Nrkpj;J itf;fg;gl;Ls;sJ vd;Dk; jtwhd

fUj;J cUthtjw;F  ,r;nrad;Kiw VJthf cs;sJ.

♦ ♦ ♦ ♦ ♦ cztpy; ,ypg;gpl;L ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; ,ypg;gpl;L ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; ,ypg;gpl;L ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; ,ypg;gpl;L ,Uf;fpd;wjhntdr; Nrhjpj;jy;cztpy; ,ypg;gpl;L ,Uf;fpd;wjhntdr; Nrhjpj;jy;

cztpy; ,ypg;gpl;Lfs; ,Uf;fpd;wjhntdr; Nrhjpg;gjw;Ff; fPo;

jug;gl;Ls;s nraw;ghLfspy; <LgLq;fs;.

nraw;ghL 4.6.3 (nraw;ghL 4.6.3 (nraw;ghL 4.6.3 (nraw;ghL 4.6.3 (nraw;ghL 4.6.3 (A)))))

• nraw;ghL 4.6.1 ,y; Fwpg;gpl;l czTg; nghUs;fs;> J}a cyu;e;j

fljhrp vd;gtw;iwg; ngw;Wf;nfhs;Sq;fs;.

• xt;nthU czTg; nghUs; Jz;ilAk; vLj;Jf; fljhrp kPJ

jdpj;jdpahf ed;whf erpj;Jj; NjAq;fs;.

• xspia Nehf;fpf; fljhrpia gpbj;J mtjhdpAq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifapLq;fs;.

fljhrp kPJ xsp frpAk; fiw ,Ug;gpd; mt;Tztpy; ,ypg;gp;l;L

cs;snjd KbG nra;ayhk;.

nraw;ghL 4.6.3 nraw;ghL 4.6.3 nraw;ghL 4.6.3 nraw;ghL 4.6.3 nraw;ghL 4.6.3 (B)

• xU Nrhjidf; Fohapy; rpwpjsT ePiu vLj;J mjw;Fs; Kl;ilapd;

kQ;rs; fU / Njq;fha; vz;nza; rpwpjsit ,Lq;fs;.

• gpd; Nrhjidf; FohapDs; #lhd; III fiurypd; rpy Jspfisr;

Nru;j;J ed;whff; FYf;Fq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifapLq;fs;.

Njq;fha; vz;nza;g; rptg;G epwr; rpWkzpfshff; fhzg;gLk;.

,jw;Nfw;gj; Njq;fhapy; nfhOg;G ,Uf;fpd;wnjd KbG nra;ayhk;.
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Gujq;fs; Gujq;fs; Gujq;fs; Gujq;fs; Gujq;fs; (Proteins)

cly; tsu;r;rpf;Fk; ,ioaq;fisg;

GJg;gpg;gjw;Fk; Gujk; mtrpak;. ,iwr;rp>

kPd;> Kl;il> Nrhah> ghy; Nghd;w czTg;

nghUs;fspy; Gujk; cz;L. Gujk;

Kf;fpakhff; fhgd;> Ijurd;> xl;rprd;>

iejurd; vd;Dk; %yfq;fspdhyhdJ.

,tw;Wld; fe;jfKk; ,Uf;fyhk;.

♦ ♦ ♦ ♦ ♦ cztpy; Gujk; ,Uf;fpd;wjhntdr; Nrhjp;j;jy;cztpy; Gujk; ,Uf;fpd;wjhntdr; Nrhjp;j;jy;cztpy; Gujk; ,Uf;fpd;wjhntdr; Nrhjp;j;jy;cztpy; Gujk; ,Uf;fpd;wjhntdr; Nrhjp;j;jy;cztpy; Gujk; ,Uf;fpd;wjhntdr; Nrhjp;j;jy;

cztpy; Gujk;  ,Uf;fpd;wjhntdr; Nrhjpg;gjw;Ff; fPo; jug;gl;Ls;s

nraw;ghLfspy; <LgLq;fs;.

nraw;ghL 4.6.4nraw;ghL 4.6.4nraw;ghL 4.6.4nraw;ghL 4.6.4nraw;ghL 4.6.4

• nraw;ghL 4.6.1 ,y; Fwpg;gplg;gl;l czTg; nghUs;fisg; ngw;Wf;

nfhs;Sq;fs;. igA+Nuw;Wf; fiury;> rpy Nrhjidf; Foha;fs;

Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• mt;TzTg; nghUs;fs; xt;nthd;iwAk; ed;whf erpj;Jr; Nrhjidf;

Foha;fspy; jdpj;jdpNa ,l;L> rpwpjsT ePiuAk; Nru;j;Jj; njhq;fy;

fiury; xd;iwj; jahupj;Jf;nfhs;Sq;fs;.

• czT cs;s Nrhjidf; Foha;fSf;Fs;Ns igA+Nuw;Wf; fiuriy

(Nrhbak; Ijnuhl;irl;L + nrg;Gr; ry;Ngw;W) ,l;L> rpwpJ fyf;Fq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifapLq;fs;.

czT cs;s fiury; Cjh epwKs;sjhf ,Ug;gpd; mt;Tztpy;

Gujk; ,Uf;fpd;wnjd KbT nra;ayhk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

• Guj %yf;$W ePz;l rq;fpyp tbtj;jpy; ,Uf;Fk;;. Gujk;> rpwpa gy

%yf;$Wfs; xd;Nwhnlhd;W ,iztjdhy; cz;lhfpd;wJ. ,r;rpwpa

%yf;$Wfs; mkpNdh mkpyq;fs; vdg;gLk;. mit gy;NtW Kiwfspy;

,izfpd;wikahy; gy;NtW tifg; Gujq;fs; cUthf;fg;gLfpd;wd.

• rpy tifg; Gujq;fs; e Pu py ; fiuAk; . ,jw;F cjhuzkhf

<NkhFNshgpidf; Fwpg;gplyhk;. rpy Gujq;fs; ePupy; fiutjpy;iy.

efj;jpYk; jiykapupYk; cs;s nfuw;wPid ,jw;F cjhuzkhff;

fhl;lyhk;. vy;yhg; Gujq;fSk; 50 0 C  ,w;F Nkw;gl;l ntg;gepiyapy;

mikg;gope;JNghFk;.

cU 4.6.3cU 4.6.3cU 4.6.3cU 4.6.3cU 4.6.3

Gujk; mlq;fpAs;s rpy czTfs;Gujk; mlq;fpAs;s rpy czTfs;Gujk; mlq;fpAs;s rpy czTfs;Gujk; mlq;fpAs;s rpy czTfs;Gujk; mlq;fpAs;s rpy czTfs;
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4.7 nghUj;jkhd Efu;Tg; nghUs;fspd; juj;ij4.7 nghUj;jkhd Efu;Tg; nghUs;fspd; juj;ij4.7 nghUj;jkhd Efu;Tg; nghUs;fspd; juj;ij4.7 nghUj;jkhd Efu;Tg; nghUs;fspd; juj;ij4.7 nghUj;jkhd Efu;Tg; nghUs;fspd; juj;ij

,dq;fhz cjTk; epajpfs;,dq;fhz cjTk; epajpfs;,dq;fhz cjTk; epajpfs;,dq;fhz cjTk; epajpfs;,dq;fhz cjTk; epajpfs;

vkf;F mtrpakhd nghUs;fis thq;Fk;NghJ ehk; vtw;wpy; ftdk;

nrYj;JfpNwhk;? ,J njhlu;ghfj; juk; 8 ,y; fw;Fk; [ddpf;Fk; mtsJ

ez;gpahd mk;dhtpw;Fk; ,ilapy; ele;j Xu; ciuahly; fPNo jug;gl;Ls;sJ.

mjpy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.

[ddp : ~~mk;dh> ePq;fs; New;W thq;fpte;j rtu;f;fhuj;jpdhy; ciliaj;

Jitj;jjhy; vdJ iffspy; mupg;Gk; vupTk; Vw;gl;ld. mk;dh>

mij vq;Nf thq;fpdPu;fs;? ||

mk;dh : ~~vg;NghJk; thq;Fk; filapy;jhd; thq;fpNdd;. Mdhy;> mr;

rtu;f;fhuk; GJ ufkhfTk; tpiy FiwthdjhfTk; ghu;itf;F

ed;whfTk; ,Ue;jJ. mjdhy;> jukhdjhf ,Uf;Fk; vd epidj;J

thq;fpNdd;.||

[ddp :  ~~,yhgkhff; fpilf;fpd;w> ghu;itf;F

ed;whfj;; njupfpd;w vy;yhg; nghUs;fSk;

ey;yit vd epidj;J tpl KbahJ.

mr;rtu;f;fhuj;jpy; juk; gw;wpa vt;tpj

rhd;Wg ;gLj ;jy ;fSk; ,y;iyNa

mk;dh.||

mk;dh : ~~[ddp> juk; njhlu;ghd rhd;Wg;gLj;jy;

vd;why; vd;d? ||

[ddp:  ~~mJjhd; mk;dh xU nghUs; cupa

Kiwapy; jahupf;fg;gl;Ls;sJ vd;gijf;

fhl;Ltjw;F mjpYs;s ,yr;rpid.||

mk;dh : ~~ehk; mjid mwpe;Jnfhs;tJ vt;thW?

nghUisg; ghu ;j ;jTld; mjid

,dq;fhz KbAkh? ||

[ddp :  ~~Vd; KbahJ? rtu;f;fhuj;jpd; Rl;Lj;Jz;bd; kPJ my;yJ NkYiwapd;

kPJ SLS ,yr;rpid my;yJ ISO ,yr;rpid ,Ue;jhy; rpwe;j

juj;ijAila rtu;f;fhuk; vd;w jPu;khdj;jpw;F tuyhk;.||

cU 4.7.1cU 4.7.1cU 4.7.1cU 4.7.1cU 4.7.1

,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;

epWtfj;jpdhy;epWtfj;jpdhy;epWtfj;jpdhy;epWtfj;jpdhy;epWtfj;jpdhy;

toq;fg;gLk; jur;toq;fg;gLk; jur;toq;fg;gLk; jur;toq;fg;gLk; jur;toq;fg;gLk; jur;

rhd;wpjo;; rpd;dq;fs;rhd;wpjo;; rpd;dq;fs;rhd;wpjo;; rpd;dq;fs;rhd;wpjo;; rpd;dq;fs;rhd;wpjo;; rpd;dq;fs;

SLS

Sri Lanka Standards

 ,yr;rpid

ISO - Interanational

Standards Organisation

,yr;rpid
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mk;dh : ~~rtu;f;fhuj;jpy; kl;Lk; jhdh me;j ,yr;rpid fhzg;gLfpd;wJ? ||

[ddp : ~~,y;iy> ,d;Dk; gy nghUs;fspYk; me;j ,yr;rpid fhzg;gLfpwJ.||

NkNy jug;gl;Ls;s ciuahlypypUe;J jukhd nghUs;fspy;> juk;

njhlu;ghd ,yr;rpid fhzg;gLk; vd;gij tpsq;fpapUg;gPu;fs;. mg;nghUs;fs;

,yq;iff; fl;lisfs; epWtfj;jpdhy; jur; rhd;wpjo;fs; toq;fg;gl;l

nghUs;fshf ,Uf;Fk;. jur; rhd;wpjOld; $ba nghUs;fis tpiynfhLj;J

thq;Ftjd; Kf;fpaj;Jtk; ,g;NghJ cq;fSf;F tpsq;fpapUf;Fk;. jur;

rhd;wpjo; mw;w nghUs;fisf; nfhs;tdT nra;tjd; %yk; gpujp$ykhd

tpisTfs; Vw;gl tha;g;G cz;L vd;gJk; cq;fSf;F tpsq;fpapUf;Fk;. ju

epu ;zaj;Jld; $ba nghUs;fSf;F kl;LNk jur; rhd;wpjo;fs;

toq;fg;gLfpd;wd.

 4.7.1 Efu;Tg; nghUs;fspd; ju epu;zak; vd;why; vd;d? 4.7.1 Efu;Tg; nghUs;fspd; ju epu;zak; vd;why; vd;d? 4.7.1 Efu;Tg; nghUs;fspd; ju epu;zak; vd;why; vd;d? 4.7.1 Efu;Tg; nghUs;fspd; ju epu;zak; vd;why; vd;d? 4.7.1 Efu;Tg; nghUs;fspd; ju epu;zak; vd;why; vd;d?

ahNjDk; xU nghUs;> mJ cw;gj;jp nra;ag;gLtjd; Nehf;fj;ijahNjDk; xU nghUs;> mJ cw;gj;jp nra;ag;gLtjd; Nehf;fj;ijahNjDk; xU nghUs;> mJ cw;gj;jp nra;ag;gLtjd; Nehf;fj;ijahNjDk; xU nghUs;> mJ cw;gj;jp nra;ag;gLtjd; Nehf;fj;ijahNjDk; xU nghUs;> mJ cw;gj;jp nra;ag;gLtjd; Nehf;fj;ij

epiwT nra;tjw;fhff; nfhz;bUf;Fk;> Vw;Wf;nfhs;sg;gl;l gz;Gj;epiwT nra;tjw;fhff; nfhz;bUf;Fk;> Vw;Wf;nfhs;sg;gl;l gz;Gj;epiwT nra;tjw;fhff; nfhz;bUf;Fk;> Vw;Wf;nfhs;sg;gl;l gz;Gj;epiwT nra;tjw;fhff; nfhz;bUf;Fk;> Vw;Wf;nfhs;sg;gl;l gz;Gj;epiwT nra;tjw;fhff; nfhz;bUf;Fk;> Vw;Wf;nfhs;sg;gl;l gz;Gj;

juj;Jf;Fupa fhuzpfs;> ju epu;zak; vd miof;fg;gLk;. juj;Jf;Fupa fhuzpfs;> ju epu;zak; vd miof;fg;gLk;. juj;Jf;Fupa fhuzpfs;> ju epu;zak; vd miof;fg;gLk;. juj;Jf;Fupa fhuzpfs;> ju epu;zak; vd miof;fg;gLk;. juj;Jf;Fupa fhuzpfs;> ju epu;zak; vd miof;fg;gLk;. cs;slf;fk;>

nghjpapLk; gjhu;j;jq;fs;> NkYiwapd; ,ay;G> Njwpa epiw> fdtsT> gUkd;

(size)> ciw kPJ my;yJ NkYiw  kPJ Fwpf;fg;gl;bUf;f Ntz;ba NtW

fhuzpfs; vd;gd ,jpy; mlq;Fk;. me;je;jf; fhuzpfs; njhlu;ghd

,optsthd Njitfs; ,optsthd Njitfs; ,optsthd Njitfs; ,optsthd Njitfs; ,optsthd Njitfs; kl;Lkd;wpr; Nrhjidf;fhf khjpupfisg; (sample)

ngw;Wf;nfhs;Sk; tpjk;> mtw;wpd; Nrhjid Kiwfs; vd;gdTk;

juepu;zaj;Jf;Fs; cs;thq;fg;gLk;. ru;tNjr ju epu;za epWtdj;jpd; ,yq;if

mq;fj;jtuhfj; njhopw;gLk; epWtdk; ,yq;iff; fl;lisfs; epWtfk; MFk;.

ve;jj; ju epu;zaj;jpw;Fk; FwpaPl;L ,yf;fk; ,Uf;Fk;. nghUs; xd;wpd;

SLS ,yr;rpidf;Ff; fPohf me;jr; rhd;wpjo; ,yq;ifapd; ve;jj; ju

epu;zaj;jpw;F Vw;g toq;fg;gl;lJ vd;gijf; fhl;Lk; FwpaPl;L ,yf;fk;

,lg;gl;bUf;Fk; (cU 4.7.2). mj;Jld; ju epu;zak; toq;fg;gl;l Mz;Lk; rpy

re;;ju;g;gq;fspy; Fwpg;gplg;gl;bUf;Fk;.

cU 4.7.2 rpy nghUs;fspd; cU 4.7.2 rpy nghUs;fspd; cU 4.7.2 rpy nghUs;fspd; cU 4.7.2 rpy nghUs;fspd; cU 4.7.2 rpy nghUs;fspd; SLS ,yr;rpidfs; ,yr;rpidfs; ,yr;rpidfs; ,yr;rpidfs; ,yr;rpidfs;

[hk; njhlu;ghd

SLS ,yr;rpid
 jPg;ngl;b njhlu;ghd

  SLS ,yr;rpid

,dpg;Gg;ghdg; igf;fw;Wj;

njhlu;ghd  SLS ,yr;rpid

265 11 729
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xU nghUspy; ntt;NtW tiffs; fhzg;gbd;> mJ gad;gLj;jg;gLk;

re;ju;g;gj;Jf;Nfw;gj; ju epu;zaKk; NtWgLk;. mjid SLS ,yr;rpidAld;

,Uf;Fk; ,yf;fj;jpd; %yk; ,dq;fz;Lnfhs;syhk;. ,J njhlu;ghf Nkyjpf

tpsf;fj;ijg; ngWtjw;fhff; fPNo jug;gl;Ls;s cjhuzq;fisg; ghUq;fs;.

• rtu;f;fhu tiffspy;> Jzp Jitg;gjw;Fg; gad;gLj;Jk; rtu;f;fhuk;

(laundry soap)> Foe;ijfSf;fhd rtu;f;fhuk; (baby soap)> Kfr;rtuk;

nra;tjw;Fg; gad;gLj;Jk; rtu;f;fhuk; (shaving soap) vd;gtw;wpd; ju

epu;zak; xd;wpypUe;njhd;W NtWgl;lJ. mtw;wpd; ju epu;zak; KiwNa

SLS  554, SLS  547, SLS  36 vd;gdthFk;. mtw;wpy; fhzg;gLk; $WfSf;F

mika SLS  ,yr;rpidAk; NtWgLfpd;wJ.

• rhe;J G+Rtjw;Fg; gad;gLj;jg;gLk; Nkrd; rPnke;jpd; ju epu;zak; SLS

515 MFk;. nfhq;fpwPw;Wj; jsq;fisAk; fl;Lkhdq;fisAk; (bond) fl;lg;

gad;gLj;Jk; ~~Nghl;yd;l;|| rPnke;jpd; ju epu;zak; SLS 107 MFk;.

jur; rhd;wpjo; vd;gJ nghUs; xd;wpd; gz;Gj; juk; njhlu;ghff; fpilf;Fk;

xU ek;gfkhd rhd;Wg;gLj;jy; MFk;. ,yq;ifapy;> 2009 Mk; Mz;by; SLS

jur; rhd;Wg;gLj;jy; ,yr;rpid fl;lhakhf ,Uf;f Ntz;ba 33 nghUs;fspd;

ngau;fs; Fwpg;gplg;gl;Ls;sd. ,J njhlu;ghd Nkyjpf tptuq;fSf;F

www.nsf.ac.lk/slsi vd;w ,izaj;jsj;ijg; ghu;itapLq;fs;. ,yq;ifapy;

jur; rhd;wpjio toq;Fk; mjpfhuk; ngw;w epWtdk; ,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;,yq;iff; fl;lisfs;

epWtfkhFk;.epWtfkhFk;.epWtfkhFk;.epWtfkhFk;.epWtfkhFk;.

ag;ghd;> ,e;jpah> gpupj;jhdpah Nghd;w ehLfspYs;s kf;fs; (Efu;Nthu;)

jur; rhd;wpjo; mw;w nghUs;fis tpiy nfhLj;J thq;Ftjpy;iy. nghUs;fspd;

gz;Gj;juk;> Efu;Nthu; ghJfhg;G> Efu;Nthu; cupikfs; vd;gd njhlu;ghf

mtu;fs; kpFe;j ftdj;Jld; cs;sdu;. vdpDk;> vkJ ehl;by; Efu;Nthu;

,J njhlu;ghff; ftdQ; nrYj;JtJ kpff; FiwthfNt fhzg;gLfpd;wJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

cw;gj;jp nra;ag;gl;l nghUSf;Fj; ju epu;zak; vt;tsT Kf;fpaNkh>

mNjNghy; cw;gj;jpr; nrad;Kiwfspd; juKk; Kf;fpakhdjhFk;.

cjhuzkhf> gog;ghF (jam) cw;gj;jpapy; gad;gLj;jg;gLk; goq;fs;>

ghj;jpuq;fs;> ,ae;jpuq;fs;> cw;gj;jpr; #oy; Nghd;wdTk; Copau;fshy;

mit Rj;jkhfg; Ngzg;gLfpd;w Kiwfs; vd;gdTk; Efu;Nthuhy; mwpe;J

nfhs;s KbahjitahFk;. vdNt> epWtdj;jpd; cw;gj;jpr; nrad;Kiwfs;

njhlu;ghf ,yq;if kw;Wk; ru;tNjr ehLfSf;Fupa ju epu;zaq;fs;

cs;sd. ,t;thwhd ju epu;zaj;jpw;fhd ,yr;rpidfSk; ,yf;fq;fSk;

Efu;Tg; nghUs;fspy; my;yJ mtw;wpd; NkYiwfs;/ ngl;bfspy;

fhl;rpg;gLj;jg;gl;bUf;Fk;.
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•   ISO 9001 - epWtdj;jpDs; rpwe;j Kfhikj;Jt

mikg;Gg; Ngzg;gLfpwJ vd;gjw;Ff; fpilf;Fk; jur;

rhd;wpjo;.

• HACCP -  czT gjd pLk ; NghJ gy ; NtW

nghUs;fspd; Nru;f;ifahy; Neha;j; njhw;W/

khRgLj;jy; (contamination) eilngwtpy;iy

vd;gjw;fhd jur; rhd;wpjo;.

• ISO 22000 - ngsjpf> ,urhad> capupay;> tpQ;Qhd

uPjpahd ghjpg;Gfspd;wp> cztpd; my;yJ kUe;J

tiffspd; cw;gj;jpr; nrad;Kiwapd; xt;nthU

gbKiwapYk; Rfhjhug; ghJfhg;Gld; rpwe;j Kiwapy;

Kfhikj;Jtk; nra;ag;gl;Ls;sJ vd;gjw;Ff;

fpilf;Fk; jur; rhd;wpjo;.

• ISO 14001 - cw;gj;jp epiyaj;jpy; my;yJ mjw;F

ntspapYk; #oiyr; rpwe;j Kiwapy; Kfhikj;Jtk;

nra;Jnfhs;tjw;fhf toq;fg;gLk; jur; rhd;wpjo;.

• Energy Rating - kpd;Dgfuzk; xd;wpd; rf;jp khw;w

tpidj;jpwd; njhlu;ghd jur; rhd;wpjo;. ,q;F

tpidj;jpwDf;Nfw;g el;rj;jpu vz;zpf;if 1 ,ypUe;J

5 tiu NtWgLk;.

tu;j;jfr; re;ijapy; cs;s Efu;Tg; nghUs;fspy; jukhd nghUs;fis

,dq;fz;Lnfhs;s ePq;fs; tpUk;GtPu;fs;. mJ njhlu;ghf xg;gil 1 ,y;

fhl;lg;gl;Ls;s Ma;tpy; <LgLNthk;.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

cq;fs; tPl;Lf;Ff; nfhz;Ltug;gLk; kUe;Jg; nghUs;fs;> czTg;

gz;lq;fs;> ghdq;fs;> Jg;Guthf;fpfs;> fl;llg; nghUs;fs; kw;Wk; NtW

nghUs;fspy; cs;s NkYiwfs;> Rl;Lj;Jz;Lfs; kPJ jug;gl;Ls;s

tptuq;fis my;yJ nghUs;fs; njhlu;ghf tpsk;guq;fspD}lhfg; ngwg;gLk;

jfty;fisg; gl;baw;gLj;Jq;fs; (tu;j;jfr; re;ij xd;iw Nkw;ghu;it

nra;tjd; %yk; jfty;fisg; ngw;Wf;nfhs;syhk;).

• nrytpLk; gzj;Jf;F Vw;wjhfg; nghUs; juj;Jld; fhzg;gLfpd;wjh

vd;w KbGf;F tuf;$ba re;ju;g;gq;fis ,dq;fhZq;fs;.

• mg;nghUs;fs; njhlu;ghf mtw;iwg; nghjpapLk; ciwfs;> ngl;bfs;

vd;gtw;wpd; nghUj;jg;ghL gw;wp Muha;e;J mwpAq;fs;.

• cq;fs; vjpu;T$wy;fis cs;slf;fpajhfr; rpW E}y; xd;iw Mf;Fq;fs;.
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czTg; gz;lq;fs;> ghdq;fs;> kUe;J tiffs;> Jg;Guthf;fpfs;

(rtu;f;fhuk;> \hk;G+) Nghd;wtw;wpd; NkYiwfspd; / Rl;Lj;Jz;Lfspd; kPJ

jpzpT> fdtsT> mtw;wpy; mlq;fpAs;s gjhu;j;jq;fs;> tpiy> cw;gj;jpj;

Njjp> fhyhtjpahFk; Njjp> cw;gj;jpahsu; njhlu;ghd jfty;> jur;

rhd;Wg;gLj;jy; ,yr;rpid vd;gd Fwpg;gplg;gl;bUg;gij ePq;fs;

mtjhdpj;jpUg;gPu;fs;. vdpDk;> juk; njhlu;ghd ,yr;rpid vy;yhg;

nghUs;fspYk; fhzg;gLtjpy;iy. jur; rhd;WgLj;jy; ,yr;rpidAld; $ba

cau;juj;jpyhd nghUs;fis kl;Lk; tpiy nfhLj;J thq;Ftjd; %yk;>

jur; rhd;wpjo; Kiwikiag; gpd;gw;wr; nra;Ak; tifapy; cw;gj;jpahsiu

Cf;Ftpf;Fk; nghWg;G cq;fisr; rhu;e;jjhFk;.

 4.7.2 Efu;Tg; nghUspd; gz;Gj;juk; 4.7.2 Efu;Tg; nghUspd; gz;Gj;juk; 4.7.2 Efu;Tg; nghUspd; gz;Gj;juk; 4.7.2 Efu;Tg; nghUspd; gz;Gj;juk; 4.7.2 Efu;Tg; nghUspd; gz;Gj;juk;

nghUspd; NkYiw my;yJ Rl;Lj;Jz;L kPJ mjd; juk; njhlu;ghd

mNef jfty;fs; Fwpg;gplg;gl;bUg;gij ehk; mwpNthk;. jfuj;jpy; milf;fg;gl;l

kPd;> ghy;khg; nghjp> kUe;J milf;fg;gl;l ngl;b> rtu;f;fhu NkYiw> FbePu;

milf;fg;gl;l Nghj;jy; Mfpatw;wpy; fhzg;gLk; nghJthd jfty;fis

,dq;fhz;Nghk; (cU 4.7.3).

NkYiwfs; / Rl;Lj;Jz;Lfs; kPJ fhzg;gLk;> fPNo jug;gl;Ls;s

tplaq;fs; njhlu;ghff; ftdQ; nrYj;JNthk;.

• jur; rhd;Wg;gLj;jy; ,yr;rpid (symbol of standards)

• cw;gj;jpj; Njjp (date of manufacture)

• fhytjpahFk; Njjp (date of expiry)

cU 4.7.3 gy;NtW Efu;Tg; nghUs;fspy; fhzg;gLk; NkYiwfs;cU 4.7.3 gy;NtW Efu;Tg; nghUs;fspy; fhzg;gLk; NkYiwfs;cU 4.7.3 gy;NtW Efu;Tg; nghUs;fspy; fhzg;gLk; NkYiwfs;cU 4.7.3 gy;NtW Efu;Tg; nghUs;fspy; fhzg;gLk; NkYiwfs;cU 4.7.3 gy;NtW Efu;Tg; nghUs;fspy; fhzg;gLk; NkYiwfs;
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• cs;slf;fq;fs; (ingredients) - nghJthd Nru;khdq;fs; (average

composition)> cw;gj;jpf;fhfg; gad;gLj;jg;gl;l nghUs;fs;> Nghrizg;

gjhu;j;jq;fs;> epw%l;bfs;> RitA+l;bfs;> ew;fhg;Gg; gjhu;j;jq;fs; Nghd;wit

,tw;Ws; mlq;Fk;.

• Njwpa epiw (net weight).

• cw;gj;jp nra;j ehL / epWtdk; / egu; njhlu;ghd tptuq;fs;.

• kdpj Neak; / #oy; el;Gj; njhlu;ghd jfty;fs; vd;gd mlq;fpapUf;Fk;.

,e;jj; jfty;fs; nghUspd; gz;Gj; juj;ij mstpLk; epajpfshff;

nfhs;sg;gLk;. ,g;NghJ ehk; me;j epajpfs; njhlu;ghd RUf;fkhd gFg;gha;T

xd;wpy; <LgLNthk;.

jur; rhd;Wg;gLj;jy; ,yr;rpidjur; rhd;Wg;gLj;jy; ,yr;rpidjur; rhd;Wg;gLj;jy; ,yr;rpidjur; rhd;Wg;gLj;jy; ,yr;rpidjur; rhd;Wg;gLj;jy; ,yr;rpid

VNjDk; nghUs; xd;W ,yq;iff; fl;;lisfs; epWtfj;jpd;

epajpfSf;F Vw;g cw;gj;jp nra;ag;gl;L> mJ njhlu;ghd jur; rhd;wpjo;

ngw;Wf;nfhs;sg;gl;bUe;jhy; mg;nghUspd; kPJ SLS ,yr;rpidAk; mjw;Fupa

,yf;fKk; ,lg;gl;bUf;Fk;. ru;tNjr ju epu;zaj;Jf;Nfw;g cw;gj;jp

nra;ag;gl;bUg;gpd; ISO ,yr;rpidia ,l;Lf; fhl;rpg;gLj;jyhk;. ISO

,yr;rpidAld;> ju epu;zaj;ijf; fhl;Lk; ,yf;fKk; mJ toq;fg;gl;l tUlKk;

Fwpg;gplg;gLk;.

nghUs; xd;Wf;fhfj; jur; rhd;wpjo; toq;fg;gl;l gpd;dUk;$l

,ilapilNa tu;j;jfr; re;ijapypUe;J mg;nghUspd; khjpupfis

vOe;jkhdkhfg; ngw;W> mg;nghUspd; gz;Gj; juj;ijg;; guprPyidf;F

cl;gLj;Jtjd; %yk; jur; rhd;Wg;gLj;jy; ,yr;rpidfisj; njhlu;e;J

gad;gLj;j mDkjpg;gJ gw;wpj; jPu;khdpf;fg;gLk;.

tu;j;jfr; re;ijapy; epyTk; Nghl;b fhuzkhf> rpy tu;j;jfu;fs;> juk;

Fiwe;j nghUs;fis Efu;NthUf;F tpw;gid nra;tjw;fhfg; gy;NtW

je;jpuq;fisf; ifahSfpd;wdu;. VNjDk; xU nghUs; njhlu;ghfr; rupahd

jfty;fisg; ngw;Wf;nfhs;sf;$ba xNu Kiw jur; rhd;Wg;gLj;jy;

,yr;rpidahFk;. vdNt> jur; rhd;Wg;gLj;jy; ,yr;rpidAld; $ba

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

Efu;Nthuhd cq;fSf;Fk; gy;NtW cupikfs; cs;sd. Efu;Nthu; ghJfhg;G

mjpy; Kf;fpaj;Jtk; ngWfpd;wJ. MNuhf;fpa tho;f;iff;Fj; jPq;F

tpistpf;Fk; nghUs;fisf; nfhs;tdT nra;tijj; jtpu;j;Jf;nfhs;tJ

Efu;Nthu; ghJfhg;G MFk;. nghUs;fs; njhlu;ghd jfty;fisj; njupe;J

nfhs;tJ Efu;Nthu; cupikahFk;. jur; rhd;wpjo;> ,yr;rpid> nghUs;fs;

njhlu;ghd jfty;fisf; Fwpg;gpLjy; Nghd;wtw;wpy; rl;lj;jpd; nry;thf;fpd;

%yk; ,e;j cupik cWjpg;gLj;jg;gLfpd;wJ.
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nghUs;fisf; nfhs;tdT nra;tjd; %yk; nfhLf;Fk; gzj;Jf;Fg;

ngWkjpahd> jPq;fw;w> cau;juj;jpyhd nghUs; xd;iwg; ngw;Wf;nfhs;tjw;fhd

re;ju;g;gk; fpilf;fpd;wJ.

jur; rhd;wpjiog; ngw;Wf;nfhs;shj> jahupf;fg;gl;l czT tiffspd;

cs;slf;fq;fs; gw;wpAk; mtw;wpd; J}a;ikgw;wpAk; cj;juthjkspg;gJ

fbdkhdJ. ,yhg Nehf;fj;jpw;fhf tpiy Fiwe;j nghUs;fisf; fyg;glk;

nra;Ak; rpy tu;j;jfu;fisg; NghyNt rpy cw;gj;jpahsUk; kdpj Neakpd;wp

ele;Jnfhs;tJ tUe;jj;jf;f tplakhFk;. mt;thwhd czTg; nghUs;fis

,dq;fz;L jtpu;g;gJ Efu;NthuJ flikahFk;. czTg; nghUs;fisf;

fyg;glk; nra;ag; gad;gLj;Jk; rpy nghUs;fs; gw;wp mwpe;Jnfhs;s xg;gil

2 ,y; <LgLq;fs;.

J}shf;fg;gl;l czTg; nghUs;fs; ngUkstpy; fyg;glj;Jf;F

cs;shfpd;wd. fyg;glQ; nra;ag;gl;l czTg; nghUs;fis ,dq;fhz ePq;fs;

fw;w tpQ;Qhd Kiwfisg; gad;gLj;jyhk;. mJ njhlu;ghd jfty;fisj;

jpul;Lq;fs;.

Efu;Tg; gz;lq;fs; rpytw;wpd; nghjpapLk; gjhu;j;jq;fspd; nghUj;jg;ghL

gw;wp xg;gil 1 ,y; ghu;j;jpUg;gPu;fs;. czTg; nghUs;fs;> kUe;J tiffs;

vd;gtw;iwg; nghUj;jkhd Kiwapy; NgZtjw;Fk; ,yj;jpudpay;

cgfuzq;fs;> kpd;Dgfuzq;fs;> fz;zhbg; nghUs;fs; Nghd;wtw;iwr;

NrjkilahJ ghJfhg;gjw;Fk; nghjp nra;jy; mtrpakhfpd;wJ. Efu;Tg;

nghUSf;Nfw ;gg ; nghjpa pLk ; gjhu ;j ;jk ; NtWgLtij e Pq ;fs ;

mtjhdpj ;j pUg ;g Pu ;fs ; . ,jw ;nfdg ; gytifahd gjhu ;j ;jq ;fs ;

gad;gLj;jg;gLfpd;wd. mtw;Ws; rpytw;iwg; ghu;g;Nghk;.

(i) nts;sPak; G+rg;gl;l  - jfuj;jpyilj;j kPd;> gotif> kuf;fwp tpj;Jfs;>

  xl;Lk; gir tiffs; Nghd;wtw;iw milg;gjw;Fg;

  gad;gLk;.
 ,Uk;Gf; nfhs;fyk;

 (ghj;jpuk;)

  xg;gil 2xg;gil 2xg;gil 2xg;gil 2xg;gil 2

• fyg;glk; nra;tjd; %yk; jahupf;fg;gl;l juk; Fiwe;j czTg;

nghUs;fspd; gl;bay; xd;iw cq;fs; FLk;g cWg;gpdu;fspd; my;yJ

ez;gu;fspd; JizAld; jahupAq;fs; (cjhuzk; : fUg;gl;b).

• ,t;thW nghUs;fisf; fyg;glk; nra;tjw;Fg; gad;gLj;jg;gLk;

nghUs;fs; gw;wpa jfty;fisr; NrfupAq;fs;.

• ePq;fs; fz;lwpe;j tplaq;fis tpsf;Fk; nghUj;jkhd fbjk; xd;iwr;

Rtu;g; gj;jpupiff;F vOJq;fs;.
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(ii) nghypj;jPd; Nkw;g+r;rplg;gl;l - ghy;kh> tpRf;Nfhj;J> Njapiyj; J}s;

     Nghd;wtw;iwg; nghjpapLtjw;Fg; gad;gLk;.

(iii) gy;gFjpa ciwfSk; - vky;rd; epwg; G+r;R tiffs;> FbePu;> Nahfl;>

    I];fpwPk; czT tiffs;> kpd;Dgfuzq;fs;

    Nghd;wtw;iw milg;gjw;Fg; gad;gLk;.

(iv) mYkpdpa bA+g; - gw;gir tiffs;> xl;Lk; gir tiffs;> fpwPk;

tiffs; Mfpatw;iw milg;gjw;Fg; gad;gLk;.

,g;nghjpapLk; gjhu;j;jq;fs; %yk; tsp> <uypg;G vd;gd cl;nry;tJk;

ntspNaWtJk; jLf;fg ;gLtJld;> Ez;zq;fpfs; cl;nry;tJk;

jLf;fg;gLfpd;wJ. mj;Jld; nghUSf;fhd ghJfhg;Gk; toq;fg;gLfpwJ.

ju epu;zaj;Jld; $ba nghUs;fspd; nghjpapLk; gjhu;j;jq;fspd;

,ay;Gfs; njhlu;ghfTk; ju epu;zak; cs;sJ. cjhuzkhf> gw;gir xd;wpd;

NkYiwahdJ (bA+g;)> gw;girAld; njhlu;GWk;NghJ JUg;gpbf;fhjjhfTk;

kbaf;$bajhfTk; (collapsible) ,Uf;f Ntz;Lk;. %bahdJ ntspapypUe;J

jpUfp ,izf;ff;$bathW Gupfisf; nfhz;ljhfTk; JUg;gpbf;fhjjhfTk;

,Uf;f Ntz;Lk;. bA+g;Gk; $lg; nghUj;jkhd ngl;b xd;wpy; my;yJ ciw

xd;wpy; ,lg;gl;bUf;f Ntz;Lk;. cq;fs; tPl;bYs;s gw;gir bA+g; xd;iw

vLj;J> mjpy; NkNy $wg;gl;l mikg;Gfs; fhzg;gLfpd;wdth vdg; ghUq;fs;.

cw;gj;jpj; NjjpAk; fhyhtjpahFk; NjjpAk;cw;gj;jpj; NjjpAk; fhyhtjpahFk; NjjpAk;cw;gj;jpj; NjjpAk; fhyhtjpahFk; NjjpAk;cw;gj;jpj; NjjpAk; fhyhtjpahFk; NjjpAk;cw;gj;jpj; NjjpAk; fhyhtjpahFk; NjjpAk;

czTfs;> ghdq;fs;> kUe;Jfs; Nghd;wtw;Wf;F ,e;j epajp;fs;

Kf;fpakhdit. cztpd; Nghrizg; ngWkhdk; FiwahkYk; czT

gOjile;J NghfhkYk; xU Fwpg;gpl;l fhyj;Jf;Nf nghjp nra;J Ngzyhk;.

fhyg;Nghf;fpy;> cztpy; ngsjpf> ,urhad khw;wq;fs; Vw;glyhk;. mNjNghy;

Fwpg;gpl;l fhyj;jpy; Ez;zq;fpfspd; nraw;ghl;bw;F mtrpakhd fhuzpfs;

fpilg;gjhy; czT gOjilaTk; $Lk;. vdNt> cw;gj;jpahsu;fs; jkJ

cw;gj;jpapd; gupNrhjidg; NgWfisg; gad;gLj;jpf; fhyhtjpahFk; Njjpiag;

nghjpapd; kPJ Fwpg;gpl Ntz;Lk;.

kUe;JfSk; fhyg;Nghf;fpy; ,urhad khw;wq;fSf;F cs;shfyhk;

vd;gjhy; mtw;wpd; juKk; Fiwtilayhk;. vdNt> kUe;JfSk;

fhyhtjpahFk; Njjp fle;Jtpl;lhy; ,urhad khw;wq;fSf;F cl;gl;L

clYf;Fj; jPq;if tpistpf;fyhk;. kUe;J tiffspd; juj;ijg; NgZtjw;fhf

mtw;iwf; fsQ;rpag;gLj;Jtjw;F cfe;j ntg;gepiyiag; ngw;Wf;nfhLg;gJk;

cw;gj;jpahsu;> tu;j;jfu;fs; vd;w ,UrhuhupdJk; nghWg;ghFk;.

 nfhs;fyq;fSk;

mYkpdpa ciw
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cs;slf;fq;fs;cs;slf;fq;fs;cs;slf;fq;fs;cs;slf;fq;fs;cs;slf;fq;fs;

jfty;fisg; ngw;Wf;nfhs;Sk; cupik vd;gJ ru;tNjruPjpahf

Vw;Wf;nfhs;sg;gl;l Efu;Nthu; cupikahFk;. czT my;yJ kUe;J

tiffisj; jahupg;gjw;fhfg; gad;gLj;jg;gl;l gjhu;j;jq;fs;> RitA+l;bfs;>

epw%l;bfs;> gsp;q;fhf;fpfs;> ew;fhg;Gg; gjhu;j;jq;fs;> Nghrizg; nghUs;;fs;

Nghd;wit njhlu;ghd jfty;fs; nghjpfspd; NkYiwfspy; my;yJ

Rl;Lj;Jz;Lfspd; kPJ Fwpg;gplg;gl;bUf;f Ntz;baJ mtrpakhFk;.

rpy cw;gj;jpahsu;fs;> mlq;fpAs;s nghUs;fs; gw;wpa tptuq;fisf;

Fwpg;gpl;bUe;jhYk; Efu;Nthiuj; jpirjpUg;Gk; tifapy; glq;fis ,l;Lr;

Rl;Lj;Jz;Lfisj; jahu; nra;tu;. cjhuzkhf> nraw;ifg; gog;ghdg;

Nghj;jy;fspd; Rl;Lj;Jz;Lfspy; goq;fspd; glq;fs; ngupjhfTk; gog;ghdk;

nraw;ifahdJ vdr; rpwpjhfTk; Nghlg;gLk; re;ju;g;gq;fSk; cs;sd. ,J

Efu;Nthiu Vkhw;Wk;> Efu;Nthu; cupikia kPWk; nrayhFk;. ,t;thwhd

re;ju;g;gq;fspy; tpopg;Gld; ,Ug;gJ Efu;NthuJ nghWg;ghFk;.

Njwpa epiwNjwpa epiwNjwpa epiwNjwpa epiwNjwpa epiw

kPd; milf;fg;gl;l jfug;Ngzp xd;wpy; cs;s kPdpd; msit cq;fshy;

epWj;Jg; ghu;f;f KbahJ. vdNt> kPdpd; epiw> mjd; nfhs;fyk; kPJs;s

Rl;Lj;Jz;by; Fwpg;gplg;gl;bUg;gJ mj;jpahtrpakhdjhFk;. NtW nghUs;fs;

njhlu;ghfTk; Njwpa epiw my;yJ fdtsT Rl;Lj;Jz;by; my;yJ NkYiw

kPJ Fwpg;gplg;gl;bUf;f Ntz;Lk;. VNjDk; nghUspd; Njwpa epiwahdJ mJ

njhlu;ghd ju epu;zaj;jpy; Fwpg;gplg;gl;bUf;Fk;. vg;gbahapDk; fhyk;

nry;Yk;NghJ rpy Efu;Tg; gz;lq;fspypUe;J ePu; Mtpahtjd; fhuzkhf

mtw;wpd; Njwpa epiw Fiwtilayhk;.

cw;gj;jp nra;j ehLcw;gj;jp nra;j ehLcw;gj;jp nra;j ehLcw;gj;jp nra;j ehLcw;gj;jp nra;j ehL/epWtdkepWtdkepWtdkepWtdkepWtdk ;; ;; ;/cw;gj;jpahsu; njhlu;ghd tpguq;fscw;gj;jpahsu; njhlu;ghd tpguq;fscw;gj;jpahsu; njhlu;ghd tpguq;fscw;gj;jpahsu; njhlu;ghd tpguq;fscw;gj;jpahsu; njhlu;ghd tpguq;fs;

VNjDk; nghUs; xd;iw Efu;tjd; %yk; vjpu;ghuhj tpisTfs;

Vw;gl;lhy; mJ njhlu;ghd rl;luPjpahd eltbf;iffis Nkw;nfhs;tjw;fhf

,e;j tptuq;fs; mtrpakhfpd;wd.

kdpj Neak; kdpj Neak; kdpj Neak; kdpj Neak; kdpj Neak; / #oy; el;Gj;jd;ik #oy; el;Gj;jd;ik #oy; el;Gj;jd;ik #oy; el;Gj;jd;ik #oy; el;Gj;jd;ik

2010 ,w;Fg; gpd; ,yq;ifapy; FNshNuh GNshNuh fhgd; (CFC)

gad;gLj;jg;gLk; FspNuw;wpfs;> VNuhnrhy; (tspr;nrhy;) vd;gtw;wpd; cw;gj;jpAk;

gad;ghLk; jilnra;ag;gl;Ls;sd. CFC thA> XNrhd; glyj;ijg; ghjpg;gNj

,jw;Ff; fhuzkhFk;. mjw;Fg; gjpyhf IjNuh GNshNuh fhgd; (HFC) If;
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nfhz;l FspNuw;wpfspd; cw;gj;jp Cf;Ftpf;fg;gl;Ls;sJ. mtw;wpy; #oy;

el;Gj;jd;ikiaf; fhl;Lk; ~Ozone Friendly’, ‘Eco Friendly | Nghd;w thrfq;fs;

Fwpg;gplg;gl;Ls;sd.

nghjpapLk; gjhu;j;jkhfg; gad;gLj;jg;gLk; gpupe;jopahj nghypj;jPd;

#oy; el;Gj; jd;ik mw;wjhy;> #upa xspgLk;NghJ gpupe;jopAk; jd;ik

nfhz;l nghypj;jPdpd; gad;ghL Cf;Ftpf;fg;gl;Ls;sJ. mNj Nghy;> nghypj;jPd;

ciwfSf;Fs; jiyia cl;nrYj;Jtijj; jtpu;j;Jf;nfhs;SkhW rpW

gps;isfSf;Fk; mtw;iwf; nfhLg;gjpypUe;J jtpu;j;Jf;nfhs;SkhW

ngupatu;fSf;Fk; mwptpf;Fk; FwpaPLfs; nghypj;jPd; ciwfs; kPJ ,Ug;gij

ePq;;fs; ghu;j;jpUf;ff;$Lk;.

kdpj el;Gj;jd;ik mw;w cw;gj;jpfspd; NkYiwfspd; kPJ mtw;wpd;

#oy; el;Gj;jd;ik mw;w jd;ikia vLj;Jf; fhl;Ltjw;fhff; FwpaPLfs;

my;yJ thrfq;fs; nghwp;f;fg;gl;Ls;sd.

cjhuzkhf: ~bg;ngf;];| (tipex) nfhs;fyk; kPJ fhzg;gLk; fPNo

fhl;lg;gl;Ls;s thrfj;ijg; ghUq;fs;.

nghUs;fisf; nfhs;tdT nra;Ak;NghJ mtw;wpd; gz;Gj;juk;

njhlu;ghf Efu;Nthu; ve;j msTf;Ff; ftdk; nrYj;Jfpd;whu;fs;> tpopg;Gld;

,Uf;fpd;whu;fs; vd;gJ Nfs;tpf;Fupa tplakhFk;. ,J njhlu;ghff;

fz;lwptjw;fhf xg;gil 3 ,y; <LgLq;fs;.

xg;gil 3xg;gil 3xg;gil 3xg;gil 3xg;gil 3

• nghUs;fis thq;Fk;NghJ gpd;gw;w Ntz;ba epajpfs; njhlu;ghf

Efu;Nthu; ftdk; nrYj;Jfpd;whu;fsh vd;gijf; fz;lwpAk; nghWg;G

cq;fsplk; xg;gilf;fg;gl;bUe;jhy;> mJ njhlu;ghd tpQ;QhduPjpahd

Ma;T xd;iw vt;thW Nkw;nfhs;syhk; vd;gijj; jpl;lkpLq;fs;.

• Efu;Nthu; mbf;fb tpiynfhLj;J thq;Fk; jfuj;jpyilf;fg;gl;l kPd;

njhlu;ghd Ma;it Nkw;nfhz;L KbGfis mwpf;ifahfr; rku;g;gpAq;fs;.

mNefkhd Efu;Nthu; nghUs;fspd; fhyhtjpahFk; Njjp gw;wpf; ftdQ;

nrYj;Jfpd;w NghjpYk;> rhd;Wg;gLj;jy; ,yr;rpid njhlu;ghfr; rpyNu ftdQ;

nrYj;Jfpd;wdu; vd;gij ePq;fs; mtjhdpj;J ,Ug;gPu;fs;. vdNt> vg;NghJk;

jur; rhd;Wg;gLj;jpa ,yr;rpidAld; $ba nghUs;fisNa thq;f Ntz;Lk;.

Caution - Misuse by inhaling content can be harmful. Keep out of

    childerns’ reach
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 4.8 $l;Lj; jputpaq;fs; 4.8 $l;Lj; jputpaq;fs; 4.8 $l;Lj; jputpaq;fs; 4.8 $l;Lj; jputpaq;fs; 4.8 $l;Lj; jputpaq;fs;

ehfupfj;jpd; njhlf;f fhyj;jpNyNa vfpg;jpa kf;fs; fspkz;zpdhy;

nrq;fw;fisr; nra;J gad;gLj;jpdu;. vdpDk;> nrq;fw;fis cyu

itf;Fk;NghJ mjpy; ntbg;Gfs; Vw;gl;ld. ,jidj; jtpu;g;gjw;fhf mtu;fs;

fspkz;Zld; itf;Nfhiyr; Nru;j;Jg; gad;gLj;jpdu;. NkYk;> ,we;jtu;fspd;

cliy (kk;kp) ePz;l fhyk; ghJfhj;J itj;jpUg;gjw;F my;yJ mlf;fk;

nra;J fy;yiwapy; itj;jpUg;gjw;F fspf; fyitapy; Njha;f;fg;gl;l gUj;jpj;

Jzpiag; gad;gLj;jpdu;.

gz;ila ,yq;ifapy; fl;llq;fis

mikg;gjw;Fr; Rz;zhk;G> kzy; vd;gd

fye;J jahup ;j ;j Rz;zhk;Gr ; rhe;J

gad;gLj;jg;gl;lJ (cU 4.8.1). rPfpupaf; fy;

Xtpaq;fSf;Ff; fspAld; Njidf; fye;J

jahupj;j rhe;Jk;> NkYk;> Fifr; rpj;jpuq;fis

tiutjw ;fhff ;  fUq ;fw ;  Rtiuj ;

jahu;g;gLj;Jk;NghJ gy jputpaq;fs; fye;J

ngwg;gl;l rhe;Jk; gad;gLj;jg;gl;ld.

jw;NghJk; vkJ fpuhkq;fspy; tPl;Lj; jiuia

nkOFtjw;Ff; fspkz;> khl;Lr;rhzk;

vd;gtw;wpd; fyit gad;gLj;jg;gLfpwJ.

,t;thW> Fwpj;j gzpf;Fj; Njitahd kpfr; rupahd ,ay;igg;

ngWtjw;fhf> xd;wpypUe;J xd;W NtWgl;l ,ay;Gfisf; nfhz;l ,uz;L

my;yJ ,uz;Lf;F Nkw;gl;l gjhu;j;jq;fisj; Njitahd tpfpjq;fspy; fye;J

ngwg;gLk; jputpaq;fNs $l;Lj; jputpaq;fshFk;. ,aw;ifahd $l;Lj;

jputpaq;fSk; cs;sd. cjhuzk; : mupkuk;> vd;G.

 4.8.1 ,aw;ifahd $l;Lj; jputpaq;fSk;4.8.1 ,aw;ifahd $l;Lj; jputpaq;fSk;4.8.1 ,aw;ifahd $l;Lj; jputpaq;fSk;4.8.1 ,aw;ifahd $l;Lj; jputpaq;fSk;4.8.1 ,aw;ifahd $l;Lj; jputpaq;fSk;

      nraw;ifahd $l;Lj; jputpaq;fSk;      nraw;ifahd $l;Lj; jputpaq;fSk;      nraw;ifahd $l;Lj; jputpaq;fSk;      nraw;ifahd $l;Lj; jputpaq;fSk;      nraw;ifahd $l;Lj; jputpaq;fSk;

$l;Lj; jputpaq;fisg; gad;gLj;Jtjw;fhd fhuzk; ahJ? Fwpg;gpl;l

NjitfSf;F cfe;j ,ay;Gs;s vy;yhj; jputpaq;fisAk; ,aw;ifapy;

ngw KbahJ. ,jdhy;> ,aw;ifapy; ngwf;$ba jputpaq;fisf; Fwpg;gpl;l

tpfpjq;fspy; fyg;gjd; %yk; Njitahd ,ay;Gfisf; nfhz;l $l;Lj;

jputpaq;fs; jahupf;fg;gl;Lg; gad;gLj;jg;gLfpd;wd.

tpQ;Qhd njhopDl;g tpUj;jpapd; tpisthf mjpfupj;Js;s Njitfis

epiwT nra;Ak; nghUl;Lg; gy;NtW njhopDl;g cgfuzq;fisAk;

cU 4.8.1 nghyd;dWtcU 4.8.1 nghyd;dWtcU 4.8.1 nghyd;dWtcU 4.8.1 nghyd;dWtcU 4.8.1 nghyd;dWt

Afj;jpy; mikf;fg;gl;l rhe;JAfj;jpy; mikf;fg;gl;l rhe;JAfj;jpy; mikf;fg;gl;l rhe;JAfj;jpy; mikf;fg;gl;l rhe;JAfj;jpy; mikf;fg;gl;l rhe;J

G+rg;gl;l fl;llk;G+rg;gl;l fl;llk;G+rg;gl;l fl;llk;G+rg;gl;l fl;llk;G+rg;gl;l fl;llk;
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nghUs;fisAk; cUthf;Ftjw;fhd mtrpak;  Vw;gl;Ls;sJ. nghJthfg;

gad;gLj;jg;gLk; cNyhfq;fs;> fyg;GNyhfq;fs;> nrukpf; (ntz;fsp)

nghUs;fs;> gpshj;jpf;F Nghd;wtw;iw kl;Lk; gad;gLj;jp ,j; Njitfis

epiwNtw;w KbahJ. ,jdhy;> Gjpa jputpaq;fis cw;gj;jp nra;aNtz;ba

Njit Vw;gl;lJ. ,jd; tpisthfj; jw;NghJ gy $l;Lj; jputpaq;fs; cw;gj;jp

nra;ag;gl;Lg; gad;gLj;jg;gLtJld; NkYk; gy Njitfisg; G+u;j;jp

nra;af;$ba $l;Lj; jputpaq;fis cw;gj;jp nra;tjw;fhd gupNrhjidfSk;

Muha;r;rpfSk; Nkw;nfhs;sg;gl;L tUfpd;wd.

tPLfs;> ghyq;fs;> kjFfs; Mfpatw;iw

mikg;gjw;Fg; gad;gLj;jg;gLk; rPnke;Jr; rhe;ij

$l;Lj; jputpaq;fSf;F Xu; cjhuzkhff;

nfhs;syhk;. rPnke;Jr; rhe;jpy; cs;s $Wfs; kzy;>

rPnke;J vd;gd MFk;. ,q;F kzy;> cWjpiaAk;

tbtj;ijAk;; toq;FtJld;> rPnke;J> kzy;

Jzpf ;iffis xd;Wld; xd;W gpizj;J

itj;jpUf;fTk; cjTk;.

kpd;tpsf;Ff; ftrk;> fjpiu> glF Nghd;wtw;iwj; jahupf;fg; gad;gLk;

ehu;f; fz;zhb (fibre glass)> jiyaiz> nkj;ij Nghd;wtw;iwj; jahupf;fg;

gad;gLk; njd;de;Jk;G fye;j ,wg;gu; (rubberized fibre)> ghy;kh nghjpAiw

jahupf;fg; gad;gLk; tpNrl gjhu;j;jk;> thfdq;fspd; ghJfhg;Gf; fz;zhb

Nghd;wit $l;Lj; jputpaq;fSf;Fr; rpy cjhuzq;fshFk;.

NkNy jug;gl;Ls;s gy;NtW $l;Lj; jputpaq;fis ntWq; fz;zhy;

my;yJ if tpy;iyahy; mtjhdpf;Fk;NghJ mit xt;nthd;wpYk; NtWgl;l

,ay;Gfs; nfhz;l ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l jputpaq;fs;

fye;jpUg;gijf; fz;lwpe;Jnfhs;s KbAk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

$l;Lj; jputpaq;fs; Mq;fpyj;jpy; composite materials my;yJ  composites

vd;wiof;fg;gLk;. ,J> xd;Wld; xd;W fyj;jy; vd;Dk; nghUisj; jUk;

compovene vd;Dk; nrhy;ypypUe;J cUthdjhFk;.

cU 4.8.2cU 4.8.2cU 4.8.2cU 4.8.2cU 4.8.2

rPnke;Jr; rhe;JrPnke;Jr; rhe;JrPnke;Jr; rhe;JrPnke;Jr; rhe;JrPnke;Jr; rhe;J

cU 4.8.3 xl;Lg;; gyifcU 4.8.3 xl;Lg;; gyifcU 4.8.3 xl;Lg;; gyifcU 4.8.3 xl;Lg;; gyifcU 4.8.3 xl;Lg;; gyif

(Plywood)

fjpiu> Nkir> ,aw;W miw / rikayiwr;

rpw;wYkhup (pantry) vd;gtw;iw mikg;gjw;Fg;

gad;gLj;jg;gLk; Xl;Lg; gyifAk; xU $l;Lj;

jputpakhFk;. kuj; J}Sld; tpNrlkhd xU

giriaf; fye;J mJ jahupf;fg;gLfpwJ. ,q;F

kuj;J}s; cWjpiaAk; tbtj;ijAk; toq;FtJld;

girahdJ kuj;J}is xd;W gpizj;J itj;jpUf;f

cjTfpd;wJ.
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$l;Lj; jputpaq;fSf;fhd rpy cjhuzq;fs; fPOs;s ml;ltizapy;

jug;gl;Ls;sd.

 4.8.2 $l;Lj; jputpaq;fspd; ghFghL 4.8.2 $l;Lj; jputpaq;fspd; ghFghL 4.8.2 $l;Lj; jputpaq;fspd; ghFghL 4.8.2 $l;Lj; jputpaq;fspd; ghFghL 4.8.2 $l;Lj; jputpaq;fspd; ghFghL

$l;Lj; jputpaq;fs; midj;Jk; xd;wpypUe;J xd;W NtWgl;l

,ay;Gfisf; nfhz;l ,uz;L nghUs;fis xd;W Nru;g;gjd; %yk;

cUthf;fg;gLk;. mNefkhd $l;Lj; jputpaq;fspd; xU $W mjd; cWjpia

mjpfupf;fr; nra;ag; (reinforcement  material) gad;gLifapy;> kw;iwaJ cupa

,lj;jpy; epWj;jp xd;W Nru;j;J (gpizj;J) itj;jpUf;Fk; jhag;

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

NkNyAs;s $l;Lj; jputpaq;fis ed;whf mtjhdpj;J mit

xt;nthd;wpYKs;s $WfisAk; (jputpaq;fisAk;) mtw;wpd;

,ay;GfisAk; mwpe;J ml;ltizg;gLj;Jq;fs;. NkYk;> ,f;$Wfs;

cs;sjhy; fpilf;Fk; ed;ikfisAk; Fwpg;gpLq;fs;.

$l;Lj;$l;Lj;$l;Lj;$l;Lj;$l;Lj;

jputpaq;fsjputpaq;fsjputpaq;fsjputpaq;fsjputpaq;fs ; ;
 $Wfs;$Wfs;$Wfs;$Wfs;$Wfs; $Wfspd;$Wfspd;$Wfspd;$Wfspd;$Wfspd;

,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;
$Wfisr; Nru;g;gjhy;$Wfisr; Nru;g;gjhy;$Wfisr; Nru;g;gjhy;$Wfisr; Nru;g;gjhy;$Wfisr; Nru;g;gjhy;

fpilf;Fk; ed;ikfs;fpilf;Fk; ed;ikfs;fpilf;Fk; ed;ikfs;fpilf;Fk; ed;ikfs;fpilf;Fk; ed;ikfs;

rPnke;Jr;

rhe;J
(i) kzy;

(ii) rPnke;J

gy;NtW

tbtq;fspy;

mike;Js;s rpW

kzy; Jzpf;iffs;

Ez;zpa

nkd;ikahd J}s;

cWjpiaAk;

fl;likg;igAk; toq;Fk;.

kz; $Wfis xd;whfg;

gpizf;f cjTk;.

ehu;f;

fz;zhb

 (i) fz;zhb

   ehupio

(ii) Fspu;r;rp

   mile;j

     girNghd;w

   gjhu;j;jk;

gy;NtW ePsq;fisf;

nfhz;l ehu;fs;

fz;zhb

ehupiofspilNa

fhzg;gLk; gjhu;j;jk;;

cWjpia> tbtj;ij

toq;Fk;.

fz;zhb ehupiofis

xd;Nwhnlhd;W

,Wf;fkhfg; gpizj;J

itj;jpUf;Fk;.

ghy;kh

ciw
 gsgsg;ghdJ>

 kpf nky;ypa

 cNyhfg; glyk;

cNyhfg; glyj;jpd;

Nkw;Gwkhff;

fhzg;gLk; nghypj;jPd;

Nghd;w gjhu;j;jk;

(i) cNyhfg;

   gsgsg;Gf;

  nfhz;l

  nky;ypa

  gil

(ii) xsp

      CLfhl;Lk;

   nky;ypa

   glyk;

xsp cl;nry;tijj;

jLf;Fk;.

ePu;> tsp cl;nry;tijj;

jLf;Fk;.

ml;ltiz 4.8.1ml;ltiz 4.8.1ml;ltiz 4.8.1ml;ltiz 4.8.1ml;ltiz 4.8.1
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gjhu;j;jkhifahy;  (matrix  material) fl;likg;igj;  Njhw;Wtpf;fg; gad;gLfpwJ.

,jw;F mNefkhf gy;gFjpag; gjhu;j;jq;fs; gad;gLj;jg;gLfpd;wd.

fPNo jug;gl;Ls;s cjhuzq;fs; %yk; $l;Lj; jputpaj;jpy;

mlq;fpapUf;Fk; mbg;gilj; jputpaf; $Wfs; gw;wpa tpsf;fj;ijg; ngw;Wf;

nfhs;s KbAk;.

,Jtiu ePq;fs; nraw;ifahf kdpjdhy; jahupf;fg;gl;l $l;Lj;

jputpaq;fs; gw;wpf; fw;Wf;nfhz;Bu;fs;. ,dp> ,aw;ifahff; fhzg;gLk; $l;Lj;

jputpaq;fs; gw;wpf; fw;;Nghk;. tpNrlkhfj; jhtu> tpyq;Ffspd; clypy;

fhzg;;gLk; $l;Lj; jputpaq;fis ,dq;fhz;Nghk;.

ml;ltiz 4.8.3ml;ltiz 4.8.3ml;ltiz 4.8.3ml;ltiz 4.8.3ml;ltiz 4.8.3

,aw;ifahd,aw;ifahd,aw;ifahd,aw;ifahd,aw;ifahd

$l;Lj; jputpak;$l;Lj; jputpak;$l;Lj; jputpak;$l;Lj; jputpak;$l;Lj; jputpak;

cWjpiacWjpiacWjpiacWjpiacWjpia

mjpfupf;Fk; $Wmjpfupf;Fk; $Wmjpfupf;Fk; $Wmjpfupf;Fk; $Wmjpfupf;Fk; $W

gpizj;Jgpizj;Jgpizj;Jgpizj;Jgpizj;J

itj;jpUf;Fk; $Witj;jpUf;Fk; $Witj;jpUf;Fk; $Witj;jpUf;Fk; $Witj;jpUf;Fk; $W

fhJr; rpw;nwd;Gfs; Ijnuhf;rp maill;L

vd;Dk; $l;Lj; jputpag;

gspq;F

nfhyh[d;

kug; gyif nrYNyhR ehu; ,ypf;dpd;

vd;Gfs; fy;rpak; nghRNgw;W nfhyh[d;

cU 4.8.5 ,ypf;dpdhy;cU 4.8.5 ,ypf;dpdhy;cU 4.8.5 ,ypf;dpdhy;cU 4.8.5 ,ypf;dpdhy;cU 4.8.5 ,ypf;dpdhy;

gpizf;fg;gl;lgpizf;fg;gl;lgpizf;fg;gl;lgpizf;fg;gl;lgpizf;fg;gl;l

nrYNyhR ehu;fs;nrYNyhR ehu;fs;nrYNyhR ehu;fs;nrYNyhR ehu;fs;nrYNyhR ehu;fs;

cU 4.8.4cU 4.8.4cU 4.8.4cU 4.8.4cU 4.8.4

kdpj td;$Lkdpj td;$Lkdpj td;$Lkdpj td;$Lkdpj td;$L

ml;ltiz 4.8.2ml;ltiz 4.8.2ml;ltiz 4.8.2ml;ltiz 4.8.2ml;ltiz 4.8.2

cWjpiacWjpiacWjpiacWjpiacWjpia

mjpfupf;Fk; $Wmjpfupf;Fk; $Wmjpfupf;Fk; $Wmjpfupf;Fk; $Wmjpfupf;Fk; $W

kzy;

fz;zhb ehupio

kuj;J}s; my;yJ

kuf; fPyk;

fz;zhb

gpizj;Jgpizj;Jgpizj;Jgpizj;Jgpizj;J

    itj;jpUf;Fk; $W    itj;jpUf;Fk; $W    itj;jpUf;Fk; $W    itj;jpUf;Fk; $W    itj;jpUf;Fk; $W

rPnke;J

gy;gFjpag; gjhu;j;jk;

gy;gFjpag; gjhu;j;jk;

gy;gFjpag; gjhu;j;jk;

 $l;Lj; $l;Lj; $l;Lj; $l;Lj; $l;Lj;

 jputpak; jputpak; jputpak; jputpak; jputpak;

rPnke;Jr; rhe;J

ehu;f; fz;zhb

(iggu; fz;zhb)

xl;Lg; gyif

ghJfhg;Gf;

fz;zhb
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nghJthfg; ghu;f;Fkplj;J ,aw;ifahd $l;Lj; jputpaq;fspy;

fhzg;gLk; cWjpiaf; $l;Lk; jputpaf; $Wfshd ehu;fs; my;yJ

Jzpf;iffs; ntWq; fz;zhy; ghu;f;f Kbahj msT kpfTk; Ez;zpajhf

mike;jpUg;gJ tpNrl mk;rkhFk;.

$l;Lj; jputpaj;jpd; cWjpia mjpfupf;fr; nra;tjw;fhfg;

gad;gLj;jg;gLk; jputpaf; $wpd; ,ay;GfSf;F Vw;gTk; mlq;fpAs;s jputpaf;

$Wfspd; tpfpjj;jpw;Nfw;gTk; $l;Lj; jputpaq;fis tifg;gLj;jyhk;.

Jzpf;iffs; %yk; cWjp ngw;witJzpf;iffs; %yk; cWjp ngw;witJzpf;iffs; %yk; cWjp ngw;witJzpf;iffs; %yk; cWjp ngw;witJzpf;iffs; %yk; cWjp ngw;wit

,tw;iwg; ngupa Jzpf;iffs; %yk; cWjp ngw;wit (cU 4.8.6)>

rpwpa Jzpf;iffs; %yk; cWjp ngw;wit (cU 4.8.7) vd ,uz;L tiffshfg;

gpupf;fyhk;. nfhq;fpwPw;W ngupa Jzpf;iffs; %yk; cWjp ngw;wjhFk;. mjpy;

ntWq; fz;zhy; mtjhdpf;ff;$ba ngupa Jzpf;iffs; fhzg;gLk;. rpwpa

Jzpf;iffs; %yk; cWjp ngw;w $l;Lj; jputpaq;fspy; kpf Ez;zpa

Jzpf;iffs; gad;gLj;jg;gLk;. jw;nghOJ fyg;GNyhfq;fSld; cNyhf

xl;irl;Lfisr; Nru;j;J ,t;thwhd $l;Lj; jputpaq;fs; jahupf;fg;gLfpd;wd.

vkJ clypy; cs;s vd;GfSk; ,jw;Nfhu; cjhuzkhFk;. NkYk;>

Jzpf;iffspd; tbtk;> gUkd;> cs;slf;fg;gLk; rjtPjk;> Jzpf;iffs;

gutpapUf;Fk; xOq;FKiw Nghd;w fhuzpfSf;F mikaTk; $l;Lj;

jputpaj;jpd; ,ay;G NtWgLk;.

ehu;fs; %yk; cWjp ngw;witehu;fs; %yk; cWjp ngw;witehu;fs; %yk; cWjp ngw;witehu;fs; %yk; cWjp ngw;witehu;fs; %yk; cWjp ngw;wit

ehu;fs; %yk; cWjp ngw;w $l;Lj; jputpaq;fis ePz;l ehu;fs; %yk;

cWjp ngw;wit> FWfpa ehu;fs; %yk; cWjp ngw;wit vd ,uz;L

tiffshfg; gpupf;fyhk;. ePz;l ehu;fs; %yk; cWjp ngw;wtw;iw xOq;fw;w

Kiwapy; ehu;fs; mike;J fhzg;gLgit> xOq;fhd Kiwapy; ehu;fs;

cU 4.8.6 ngupa Jzpf;iffs; %yk;cU 4.8.6 ngupa Jzpf;iffs; %yk;cU 4.8.6 ngupa Jzpf;iffs; %yk;cU 4.8.6 ngupa Jzpf;iffs; %yk;cU 4.8.6 ngupa Jzpf;iffs; %yk;

cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;

cU 4.8.7 rpwpa Jzpf;iffs; %yk;cU 4.8.7 rpwpa Jzpf;iffs; %yk;cU 4.8.7 rpwpa Jzpf;iffs; %yk;cU 4.8.7 rpwpa Jzpf;iffs; %yk;cU 4.8.7 rpwpa Jzpf;iffs; %yk;

cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;cWjp ngw;w $l;Lj; jputpak;

cU 4.8.8cU 4.8.8cU 4.8.8cU 4.8.8cU 4.8.8

FWfpa ehu;fs;FWfpa ehu;fs;FWfpa ehu;fs;FWfpa ehu;fs;FWfpa ehu;fs;

cU 4.8.9 ePz;l ehu;fs;cU 4.8.9 ePz;l ehu;fs;cU 4.8.9 ePz;l ehu;fs;cU 4.8.9 ePz;l ehu;fs;cU 4.8.9 ePz;l ehu;fs;

(xOq;fw;w Kiwapy;)(xOq;fw;w Kiwapy;)(xOq;fw;w Kiwapy;)(xOq;fw;w Kiwapy;)(xOq;fw;w Kiwapy;)

cU 4.8.10 ePz;l ehu;fs;cU 4.8.10 ePz;l ehu;fs;cU 4.8.10 ePz;l ehu;fs;cU 4.8.10 ePz;l ehu;fs;cU 4.8.10 ePz;l ehu;fs;

(xOq;fhd Kiwapy;)(xOq;fhd Kiwapy;)(xOq;fhd Kiwapy;)(xOq;fhd Kiwapy;)(xOq;fhd Kiwapy;)
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mike;J fhzg;gLgit vd ,U tifg;gLj;jyhk;. ehu;f; fz;zhbapy;

xOq;fw;w KiwapYk; fd;t]; nghUs;fspy; xOq;fhd KiwapYk; ehu;fs;

mike;J fhzg;gLfpd;wd. FWfpa ehu;fisg; gad;gLj;jpj; jahupf;fg;gLk;

$l;Lj; jputpaq;fspYk; xOq;fw;w KiwapNyh my;yJ xOq;fhd KiwapNyh

ehu;fs; gad;gLj;jg;gLfpd;wd. fljhrp> Njq;fha; ehiug; gad;gLj;jpj;

jahupf;fg;gl;l ,wg;gu; nkj;ij vd;gd ,jw;F cjhuzq;fshFk;.

gilahf mikf;fg;gl;l $l;Lj; jputpaq;fs;gilahf mikf;fg;gl;l $l;Lj; jputpaq;fs;gilahf mikf;fg;gl;l $l;Lj; jputpaq;fs;gilahf mikf;fg;gl;l $l;Lj; jputpaq;fs;gilahf mikf;fg;gl;l $l;Lj; jputpaq;fs;

nky;ypa gilfshf mikf;fg;gl;l $l;Lj; jputpaq;fSf;F

cjhuzkhfg; ghy;kh ciw> Kg;gil ykpNdl;bq; glyk; (cU 4.8.11)>

Gifg;gl ykpNdl;bq; glyk;> xyp ehlh Nghd;wtw;iwf; $wyhk;. ,tw;wpy;

ntt;NtW ,ay;G nfhz;l jputpaq;fs; xd;wpd; kPJ xd;W ,Wfg;

gpizf;;fg;gl;Lf; fhzg;gLfpd;wd.

rd;tpr; Kiwapy; mikf;fg;gl;l $l;Lj; jputpaq;fspy; nky;ypa

jl;LfSf;fpilapy;> xg;gPl;lstpy; jbj;;j NtWgl;l gil mlq;fpapUf;Fk;.

#upa ntg;gk; cl;nry;tij ,optsthf;Ftjw;Fg; gad;gLj;jg;gLk;  nky;ypa

mYkpdpag; gilfs; ,uz;Lf;fpilapy; gy;gFjpaj; jputpaq;fis cs;slf;fp

mikf;fg;gl;l tspf; Fkpopfs; Nghd;w fl;likg;Gfs; nfhz;l jfL (cU

4.8.12a)> RUf;Ffs; nfhz;l fljhrpfis kj;jpapy; nfhz;l jbj;j fljhrp

kl;ilfs; (cU 4.8.12b) vd;gtw;iw ,jw;F cjhuzq;fshff;nfhs;syhk;.

nraw;ghL 4.8.1nraw;ghL 4.8.1nraw;ghL 4.8.1nraw;ghL 4.8.1nraw;ghL 4.8.1

(i) Njq;fha; ehu;> thio ehu; kw;Wk; NtW nghUj;jkhd ehu; tifisg;

ngw;Wf;nfhs;Sq;fs;. mtw;wpd; xU gFjpiar; rpWJz;Lfshf ntl;bf;

nfhs;Sq;fs;. gpd; xl;Lg;gir G+rg;gl;l jhspd; kPJ gy;NtW jpirfspy;

mike;jpUf;FkhW itj;J> mjd; kPJ gpwpnjhU fljhrpahy; xl;Lq;fs;.

(ii) rk msthd jhtu ehu;fis vLj;J> xl;Lg;gir G+rg;gl;l fljhrpapd;

kPJ NkNy Fwpg;gpl;lthW ntt;NtW Kiwfspy; xOq;FgLj;jp

Nkw;Fwpg;gpl;lthW mikj;Jf;nfhs;Sq;fs;.

(iii) mk;Kiwfspy; kpfTk; cWjpahdJ vJ vdf; fz;lwpAq;fs;.

(iv) rkjpzpT nfhz;l %d;W fsp cUz;ilfisj; jahupj ;Jf;

nfhs;Sq;fs;. itf;Nfhy;> ckp> kuj;J}s; vd;gtw;wpd; rk jpzpTfisj;

jdpj;jdpahf fsp cUz;ilfSld; Nru;j;Jf; fye;Jnfhs;Sq;fs;.

xNu mr;rpy; ,l;Lr; nrt;tf tbtf; fl;bfisj; jahupj;J cyu

tpLq;fs;. xt;nthd;wpdJk; cWjpj; jd;ikiaf; fz;lwpAq;fs;.

cU 4.8.11 nky;ypa gilcU 4.8.11 nky;ypa gilcU 4.8.11 nky;ypa gilcU 4.8.11 nky;ypa gilcU 4.8.11 nky;ypa gil

nfhz;l $l;Lj; jputpak;nfhz;l $l;Lj; jputpak;nfhz;l $l;Lj; jputpak;nfhz;l $l;Lj; jputpak;nfhz;l $l;Lj; jputpak;

cU 4.8.12 cU 4.8.12 cU 4.8.12 cU 4.8.12 cU 4.8.12 (a) cU 4.8.12 cU 4.8.12 cU 4.8.12 cU 4.8.12 cU 4.8.12 (b)

rd;tpr; tbtpy; mikf;fg;gl;l $l;Lj; jputpaq;fs;rd;tpr; tbtpy; mikf;fg;gl;l $l;Lj; jputpaq;fs;rd;tpr; tbtpy; mikf;fg;gl;l $l;Lj; jputpaq;fs;rd;tpr; tbtpy; mikf;fg;gl;l $l;Lj; jputpaq;fs;rd;tpr; tbtpy; mikf;fg;gl;l $l;Lj; jputpaq;fs;
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 4.8.3 $l;Lj; jputpaq;fspd; gad;ghL 4.8.3 $l;Lj; jputpaq;fspd; gad;ghL 4.8.3 $l;Lj; jputpaq;fspd; gad;ghL 4.8.3 $l;Lj; jputpaq;fspd; gad;ghL 4.8.3 $l;Lj; jputpaq;fspd; gad;ghL

tpz;ntsp Xlq;fs;> tpkhdq;fs;> ePu;%o;fpf; fg;gy;fs; kw;Wk; NtW

gy etPd thfdq;fisj; jahupg;gjw;fhf mtw;wpd; cWjp> ,Nyrhd jd;ik>

mjpu;r;rpiaj; jhq;Fk; jd;ik Nghd;w ,ay;Gfs; nfhz;l $l;Lj; jputpaq;fs;

cw;gj;jp nra;ag;gLfpd;wd. ,it cUf;F Nghd;w fyg;GNyhfq;fSld;

xg;gpLk;NghJ mjpf cWjpj; jd;ikiaAk; tpNrlkhf ,Nyrhd jd;ikiaAk;

nfhz;lit. NkYk;> ,it mupg;Gf;Fs;shfhjjhy; ePz;l fhyk; gad;gLj;jyhk;.

fl;llg; nghUs;fs;> tPl;L cgfuzq;fs;> G+e;Njhl;l cgfuzq;fs;>

uau;> nghjpAiwfs;> ,wg;gu; fye;j Jzp> nraw;ifj; Jzp tiffs;> nrUg;G>

,Wtl;L> kpd;Rw;Wg; gyif> rf;jp CLflj;Jk; ehlhf;fs;> flw;nwhopy;

cgfuzq;fs;> tpisahl;L cgfuzq;fs; Nghd;wtw;iw cw;gj;jp nra;aTk;

$l;Lj; jputpaq;fs; gad;gLj;jg;gLfpd;wd.

$l;Lj;

jputpaq;fspd;

gad;ghL

M
f
ha
 
t
pk
hd

k
;

Nk
hl
;lu
; 
t
hf
d
k;

tpz
;nt

sp 
Xl

k;

 
e
Pu;%
o;f
pf
; 
f
g;gy

;

tpisahl;L

cgfuzq;fs;

m
y
q
;f
hu
g;

n
gh
U
s
;f
s
;

g
l
F

 
G+q;fhf;fspy;

fhz
g;gLk; 

nghUs;fs;

,wg;gu; fye;j
Jzptif

cU 4.8.13cU 4.8.13cU 4.8.13cU 4.8.13cU 4.8.13
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4.9 gy;gFjpaq;fspd; ,ay;GfSk; gad;fSk;4.9 gy;gFjpaq;fspd; ,ay;GfSk; gad;fSk;4.9 gy;gFjpaq;fspd; ,ay;GfSk; gad;fSk;4.9 gy;gFjpaq;fspd; ,ay;GfSk; gad;fSk;4.9 gy;gFjpaq;fspd; ,ay;GfSk; gad;fSk;

vkJ md;whl tho;tpy; tpNrl NjitfSf;Fg; gad;gLj;jg;gLk; rpy

nghUs;fis cU 4.9.1 fhl;Lfpd;wJ. glj;jpYs;s gY}d; ,wg;gupdhy;

Mf;fg;gl;lJ. nraw;ifg; G+f;fs; gpshj;jpf;fpdhy; Mf;fg;gl;Ls;sd.

,g;nghUs;fspd; ,urhad ,ay;G gw;wp ,jw;F Kd;du; ePq;fs; rpe;jpj;jJz;lh?

 4.9.1 xUgFjpaq;fSk; gy;gFjpaq;fSk; 4.9.1 xUgFjpaq;fSk; gy;gFjpaq;fSk; 4.9.1 xUgFjpaq;fSk; gy;gFjpaq;fSk; 4.9.1 xUgFjpaq;fSk; gy;gFjpaq;fSk; 4.9.1 xUgFjpaq;fSk; gy;gFjpaq;fSk;

NkNy $wg;gl;l ,wg;gu;> gpshj;jpf;F vd;gd gy;gFjpaq;fshFk;.

gy;gFjpaq;fs; ghupa %yf;$WfshFk;. ,it kpfr; rpwpa (vspa)

%yf;$Wfshd xUgFjpaq;fs; rq;fpyp mikg;gpy; xOq;FgLj;jg;gLtjhy;

cUthf;fg;gl;litahFk;. gy;gFjpaq;fspYs;s kPz;Lk; kPz;Lk; tUk; xNu

khjpupahd mikg;Gfs; ~kPz;Lk; tUk; myFfs;| vdg;gLk;.

xUgFjpakhdJ rpwpa %yf;$W Mifahy;> mjd; %yf;$w;Wj; jpzpT

FiwthdjhFk;. vdpDk;> xUgFjpa %yf;$Wfs; gy xd;wpiztjhy;

ngwg;gLk; gy;gFjpaq;fspd; %yf;$w;Wj; jpzpT nghpa ngWkhdj;ijf;

nfhz;ljhf ,Uf;Fk;.

cU 4.9.1cU 4.9.1cU 4.9.1cU 4.9.1cU 4.9.1

cU 4.9.2cU 4.9.2cU 4.9.2cU 4.9.2cU 4.9.2

gy;NtW gy;gFjpaq;fs;
gy;NtW xUgFjpaq;fs;

(fl;likg;G myFfs;)

gy;gFjpahf;fk;

kPz;Lk; tUk; myF

}

}

} kPz;Lk;

tUk;

myF

}

}
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nraw;ghL 4.9.1nraw;ghL 4.9.1nraw;ghL 4.9.1nraw;ghL 4.9.1nraw;ghL 4.9.1

ntt;NtW epwq;fshyhd jbj;j fljhrp ml;ilfisg; gad;gLj;jp cU

4.9.2 ,y; cs;sthW my;yJ NtWtbtq;fspy; tisaq;fisr; nra;J

,izj;Jf;nfhs;Sq;fs; (vg;NghJk; xNu tpjkhd Nfhyk; njhlu;e;J

cq;fs; Mf;fj;jpy; Ngzg;gl Ntz;Lk; vd;gij kdj;jpw;nfhs;f).

Njitg;gbd; Mrpupahpd; cjtpia ehLq;fs;. cq;fs; Mf;fj;jpy; cs;s

xUgFjpak; (monomer)> kPz;Lk; tUk; myF (repeating unit)>  gy;gFjpak;

(polymer) vd;gtw;iw ,dq;fhZq;fs;.

khjpupAUtpYs;s mbg;gil myFfs; kPz;Lk; tUk; myFfs; vdTk;

mit ,izj;J cUthf;fpa khjpupAU gy;gFjpak; vdTk;  khjpupAUit

cUthf;fg; gad;gLj;jpa jdptisaq;fs; xUgFjpaq;fs; ; vdTk;

miof;fg;gLk;. fpNuf;f nkhopapypUe;J gpwe;j ‘Polymer’ vd;w gjj;jpy; ‘Poly’

vd;gJ gy (many) vd;w fUj;ijAk; ‘mer’ vd;gJ myFfs; (unit) vd;w

fUj;ijAk; jUk;. ‘mono’ vd;gJ xd;W vd;w fUj;ijj; jUk;.

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

•  gy;gFjpak; vd;w nrhy;iy mwpKfk; nra;jtu; RtPld; ehl;ilr; Nru;e;j

,urhadtpay; tpQ;Qhdpahfpa N[fg; grPypa]; (fp.gp. 1832) Mthu;.

gy;gFjpak; vd;gJ ‘polymeric’ vd;gjpypUe;J fl;bnaOg;gg;gl;l fUj;jhFk;.

,e;j Kiwapy; fl;bnaOg;gg;gLk; gy;gFjpaq;fs; fpisfs; mw;w

my;yJ fpisfs; nfhz;l ePz;l rq;fpypfspd; mikg;igg; ngWfpd;wd. ,dp

ehk; nghJthfg; gad;ghl;bYs;s rpy gy;gFjpaq;fisAk; mtw;wpd; Mf;f

myfhd xUgFjpaq;fisAk; ,dq;fhz;Nghk;.

ml;ltiz 4.9.1 rpy xUgFjpaq;fSk; mtw;wpd; gy;gFjpaq;fSk;ml;ltiz 4.9.1 rpy xUgFjpaq;fSk; mtw;wpd; gy;gFjpaq;fSk;ml;ltiz 4.9.1 rpy xUgFjpaq;fSk; mtw;wpd; gy;gFjpaq;fSk;ml;ltiz 4.9.1 rpy xUgFjpaq;fSk; mtw;wpd; gy;gFjpaq;fSk;ml;ltiz 4.9.1 rpy xUgFjpaq;fSk; mtw;wpd; gy;gFjpaq;fSk;

gy;gFjpak;gy;gFjpak;gy;gFjpak;gy;gFjpak;gy;gFjpak;xUgFjpak ;xUgFjpak ;xUgFjpak ;xUgFjpak ;xUgFjpak ;

nghypvjpyPd; (nghypj;jPd;)

nghypGnuhg;gyPd;

nghyp];iuuPd; (];iuuNghk;)

nghypitidy; FNshiul;L (PVC)

nghypnuw;wh GNshNuh vjpyPd;

(PTFE - nlg;Nyhd;)

nghypINrhgphpd; (,aw;if ,wg;gu;)

khg;nghUs;> nrYNyhR

vjpyPd;

Gnuhg;gyPd;

];iuuPd;

itidy; FNshiul;L

INrhgpupd;

FSf;NfhR

mkpNdh mkpyk; Gujk;

nuw;wh GNshNuh vjpyPd;
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gy;gFjpaq;fis ,U tiffshfg; gphpf;fyhk;.

      (i) ,aw;ifg; gy;gFjpaq;fs;

      (ii) nraw;ifg; gy;gFjpaq;fs;

,aw;ifg; gy;gFjpaq;fs; vd;git> ,aw;ifapy; fhzg;gLfpd;w

gy;gFjpaq;fshFk;. nraw;ifg; gy;gFjpaq;fs; kdpjdhy; cUthf;fg;gl;l

gy;gFjpaq;fs; MFk;. ,t;thwhd rpy gy;gFjpaq;fspd; ngau;fs; fPNo

jug;gl;;Ls;sd.

;

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

capuq;fpfspd; ,ay;Gfis mLj;j

guk;giuf;Ff; nfhz;L nry;tjw;Ff;

fhuzkhd> epw%u;j ;jj;jpy; cs;s

guk;giuayFfs; B xl;rp iuNghR

epA+f;fpspf; mkpyk; (DNA) vdg;gLk;

,aw;ifg; gy;gFjpa %yf;$Wfshy;

Mf;fg;gl;Ls;sd.

cU 4.9.3cU 4.9.3cU 4.9.3cU 4.9.3cU 4.9.3  DNA  %yf;$wpd; %yf;$wpd; %yf;$wpd; %yf;$wpd; %yf;$wpd;

fl;likg;G khjpupAUfl;likg;G khjpupAUfl;likg;G khjpupAUfl;likg;G khjpupAUfl;likg;G khjpupAU

4.9.2 ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSk;4.9.2 ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSk;4.9.2 ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSk;4.9.2 ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSk;4.9.2 ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSk;

ml;ltiz  4.9.2 rpy ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSkml;ltiz  4.9.2 rpy ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSkml;ltiz  4.9.2 rpy ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSkml;ltiz  4.9.2 rpy ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSkml;ltiz  4.9.2 rpy ,aw;ifg; gy;gFjpaq;fSk; nraw;ifg; gy;gFjpaq;fSk ;; ;; ;

nraw;ifg; gy;gFjpak;nraw;ifg; gy;gFjpak;nraw;ifg; gy;gFjpak;nraw;ifg; gy;gFjpak;nraw;ifg; gy;gFjpak;,aw;ifg; gy;gFjpak; ;,aw;ifg; gy;gFjpak; ;,aw;ifg; gy;gFjpak; ;,aw;ifg; gy;gFjpak; ;,aw;ifg; gy;gFjpak; ;

• khg;nghUs;

• nrYNyhR

• Gujk;

• fpisf;Nfhrd;

 •  ,aw;if ,wg;gu;

• jhtu nurpd;

• nghypj;jPd;

• nghypGnuhg;gyPd;

• nghyp];iuuPd;

• nghypitidy; FNshiul;L (PVC)

• nghypnuw;wh GNshNuh vjpyPd; (PTFE)

• Ngu;];ngf;];

 • nghypAUj;jpd ;

• Ngf;iyl;L

 • ieNyhd;

 • nuupyPd; (nghypna];lu;)

  • ifw;wpd;
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,aw;ifg; gy;gFjpaq;;fspdJk; nraw;ifg; gy;gFjpaq;fspdJk;

gad;ghLfisAk; mtw;wpd; ,ay;GfisAk; gw;wpg; ghu;g;Nghk;.

gad;ghLgad;ghLgad;ghLgad;ghLgad;ghLgy;gFjpak; ;gy;gFjpak; ;gy;gFjpak; ;gy;gFjpak; ;gy;gFjpak; ;

gpshj;jpf;Fg; Nghj;jy;>

tpisahl;Lg; nghUs;fs;>

nghypj;jPd; ciw> Fg;ig

thsp> gpshj;jpf ;F ehu;

Mfpatw;wpd; jahupg;G.

kpd;fhtyp@ ePu;

cwpQ;rhJ@ tspia

cwpQ;rhJ@ ,NyrhdJ@

mOj;jj;jpw;F

<LnfhLf;Fk;@ ePbj;j

gad;ghL

gris ciw nra;tjw;fhd

ehu;> epytphpg;G (fk;gsk;)>

gpshj;jpf;Fj; jfL> kpd;

fhtyp vd;gtw;wpd; jahupg;G.

nraw ;ifj ;  Jzpfs ; >

g pj ;jis>  tpisahl;L

cgfuzq;fs;> gw;W}upif

ehu; Mfpatw;wpd; cw;gj;jp.

nghypvjpyPd;

nghyp

Gnuhg;gyPd;

nghyp];iuuPd;

czT rikf;Fk; mbg;

gpbf;fhj(non stick) ghj;jpuk;

jahupg;G.

 ieNyhd; ehu; kpd;fhtyp@

fbdkhdJ@ ePiu

cwpQ;rhJ

tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;

kpd;fhtyp@

mOj;jj;jpw;F

<LnfhLf;Fk;@ cf;fhJ@

ePbj;j gad;ghL

ntg ;gj ;j pw ;F <L

nfhLj;jy;@ kpd;

fhtyp

nghjpaply; jputpaq;fs;>

cgfuzq;fspd; ntg; ;gf;

fhty p > Fk po ;  Kidg ;

Ngdhf; Foha;j; jahupg;G.

kpd;fhtyp> ntg;gf;

fhty p > ,NyrhdJ>

ePiu cwpQ;rhJ@

mjpu;TfSf;F

<LnfhL;f ;Fk;@ ePbj;j

gad;ghL

nlg;Nyhd ;

kpd;fhtypnlhpyPd;

(nghypna];lu;)

nraw;ifj; Jzp;fs;> fhe;jg;

gl;b (magnetic tape)
jahupg;Gf;fhd mbg;gilahf;fp>

Gifg;glr;RUs; vd;gtw;wpd;

jahupg;G.

kpd;fhtypg; gjhu;j;jk;> gPypfs;>

ePu;f;Foha;> ePu; gha;r;Rk; Foha;

(hose pipe) Mf patw ; w pd ;

jahupg;G.

nghypitidy;

FNshiul;L

(PVC)

ntg;gj;ijj; jhq;Fk;@

kpd;fhtyp@ ePiu

mfj;JwpQ;rhJ@

,NyrhdJ.



,ytr tpepNahfj;jpw;fhf

52

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

nehnkf;]; vdg;gLk; nraw;ifg; gy;gFjpak; gu#l;bd; tPo;fhtypapd;

NkYiw> tpz;ntspg; gazj;jpd;NghJ gad;gLk; ntg;gj;ijj;

jhq;ff;$ba ntg;g vjpu;g;G Milfs; vd;gtw;iwj; jahupg;gjw;Fg;

gad;gLk;.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

• cq;fs; #oypy; ,Ue;J gpd;tUk; nghUs;fisg; ngw;Wf;nfhs;Sq;fs;.

nghypj;jPd; ciw> gpshj;jpf;fhyhd ntw;Wj; jz;zPu;g; Nghj;jy;> grisg;

nghjp ciwapypUe;J ngwg;gl;l xU Jz;L> ieNyhd; Jzp> nghypj;jPd;

ciw> nghyp];iuuPd; Jz;L> fhe;jg; gl;b> kpd;fhtypf; Foha; (nfhd;bA+l;

Foha;) my;yJ ePu;f;Foha;j; Jz;L> ,wg;gu; ehlhj; Jz;L> ,wg;gu;

xl;Lg;ghy; Jz;L> kpd;Rw;W Msp> khg;nghUs; rpwpjsT.

• ,g;nghUs;fspy; cs;s tpNrl ,ay;Gfis ,dq;fhZq;fs;.

• mtw;iw ,aw;if> nraw;ifg; gy;gFjpaq;fs; vd NtWgLj;Jq;fs;.

• ,aYkhapd; mtw;wpd; xUgFjpaq;fisAk; ,dq;fhZq;fs;.

• ePq;fs; ngw;Wf;nfhz;l jfty;fis ml;ltiz 4.9.1> ml;ltiz 4.9.2

vd;gtw;Wld; xg;gpl;Lg; ghUq;fs;.

gy;gFjpak; ;gy;gFjpak; ;gy;gFjpak; ;gy;gFjpak; ;gy;gFjpak; ;

Ngf;iyw;W

Ngu;];ngf;];

tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;tpNrl ,ay;Gfs;

kpd;fhtyp@

ntg;gj;jhy;

cUkhwhJ

  CLfhl;Lk;@ kpd;

  fhtyp@ mjpu;itj;

  jhq;Fk;

gad;ghLgad;ghLgad;ghLgad;ghLgad;ghL

njhiyNgrp> nykpNdl;bq;

fljhrp> nfd;t]; Jzp>

kpd;fhtyp cgfuzq;fspd;

jahupg;G> rikay;

ghj;jpuq;fspd; ifg;gpb.

CLfhl;Lk; nghUs;fs;>

thfdj;jpd; Kw;gf;ff; fz;zhb>

%f;Ff; fz;zhb> xspapay;

ehu;fs; (optic fibres) jahupg;G.

ml;ltiz 4.9.3 rpy gy;gFjpaq;fs; gad;gLk; re;ju;g;gq;fSk;ml;ltiz 4.9.3 rpy gy;gFjpaq;fs; gad;gLk; re;ju;g;gq;fSk;ml;ltiz 4.9.3 rpy gy;gFjpaq;fs; gad;gLk; re;ju;g;gq;fSk;ml;ltiz 4.9.3 rpy gy;gFjpaq;fs; gad;gLk; re;ju;g;gq;fSk;ml;ltiz 4.9.3 rpy gy;gFjpaq;fs; gad;gLk; re;ju;g;gq;fSk;

mtw;wpd; ,ay;GfSk;mtw;wpd; ,ay;GfSk;mtw;wpd; ,ay;GfSk;mtw;wpd; ,ay;GfSk;mtw;wpd; ,ay;GfSk;

(a) (b)
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 4.9.3 nraw;ifg; gy;gFjpaq;fisg; gad;gLj;JtJ njhlu;ghd 4.9.3 nraw;ifg; gy;gFjpaq;fisg; gad;gLj;JtJ njhlu;ghd 4.9.3 nraw;ifg; gy;gFjpaq;fisg; gad;gLj;JtJ njhlu;ghd 4.9.3 nraw;ifg; gy;gFjpaq;fisg; gad;gLj;JtJ njhlu;ghd 4.9.3 nraw;ifg; gy;gFjpaq;fisg; gad;gLj;JtJ njhlu;ghd

                              gpur;rpidfSk; jPu;TfSk;gpur;rpidfSk; jPu;TfSk;gpur;rpidfSk; jPu;TfSk;gpur;rpidfSk; jPu;TfSk;gpur;rpidfSk; jPu;TfSk;

gpur ;r pidfs;gpur ;r pidfs;gpur ;r pidfs;gpur ;r pidfs;gpur ;r pidfs;

• Ez;zq;fpfspdhy; gpupe;jopf;f Kbahjjhifahy; mit kz;zpy; Nru;fpd;wd.

• jfdkilAk;NghJ er;Rj;jd;ikahd thAf;fs; #oYf;F tpLtpf;fg;gLk;.

,jd; fhuzkhf Rthrj;njhFjp njhlu;ghd Neha;fSk; guk;giu myF

njhlu;ghd Neha; epiyikfSk; Vw;gLk;.

• ePu;epiyfspy; Njf;fkile;J ePu; tbe;J nry;tijj; jLf;Fk;.

• tpyq;Ffs; nghypj;jPd; tiffis cl;nfhs;tjhy; czTf;fhy;thapy;

milg;Ngw;gly;> %r;Rj; jpzwy; Nghd;wit fhuzkhf mit ,we;J

NghFk;. ,jdhy;> capu;g; gy;tifikf;Fg; ghjpg;G Vw;gLj;Jk;.

jPu ;Tfs;jPu ;Tfs;jPu ;Tfs;jPu ;Tfs;jPu ;Tfs;

• gpshj;jpf;Fg; nghUs;fis kPs; gad;ghl;Lf;F Vw;w tifapy; jahupj;jy;.

• kPs;Row;rp nra;af;$ba tifapy; gy;gFjpaq;fis Mf;Fjy;.

• nghypj;jPd; tiffSf;Fg; gjpyhfg; gpujpaPl;Lg; nghUs;fshd fljhrp>

jhtu ehu; Nghd;wtw;whyhd jhtug; ngWjpfisg; gad;gLj;jy;.

• gpupe;jopaf;$ba gpshj;jpf;F (bio degradable plastics)g; nghUs;fis cw;gj;jp

nra;jy;.

cU 4.9.4 nraw;ifg; gy;gFjpaq;fs; gad;gLk; re;ju;; ;g;gq;fs;cU 4.9.4 nraw;ifg; gy;gFjpaq;fs; gad;gLk; re;ju;; ;g;gq;fs;cU 4.9.4 nraw;ifg; gy;gFjpaq;fs; gad;gLk; re;ju;; ;g;gq;fs;cU 4.9.4 nraw;ifg; gy;gFjpaq;fs; gad;gLk; re;ju;; ;g;gq;fs;cU 4.9.4 nraw;ifg; gy;gFjpaq;fs; gad;gLk; re;ju;; ;g;gq;fs;

(c) (d)

(e) (f)
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cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

kPs;Row;rp (recycle) nra;af;$ba gpshj;jpf;Fg; nghUs;fspy; mjw;fhd

FwpaPLfs; toq;fg;gLfpd;wd. cjhuzkhf> rpy gpshj;jpf;Fg;

Nghj ; jy ;fs pd ;  f P o ; g ; gFj pa py ;  ,t ;thwhd Fw pa PLfs ;

milahskplg;gl;Ls;sd. mtw;Ws; rpy FwpaPLfSk; mjw;fhd

tpsf;fq;fSk; jug;gl;Ls;sd.

• mk;Gf;Fwpapd; %yk; kPs;Row;rp nra;a KbAk; vd;gJ Fwpg;gplg;gLfpwJ.

• nghUs; Mf;fg;gl;Ls;s gy;gFjpaj;jpd; ,urhadg; ngau;> ,yf;fk;

%yk; Rl;bf; fhl;lg;gLfpwJ.

xg;gil 2xg;gil 2xg;gil 2xg;gil 2xg;gil 2

gpshj;jpf;Ff; fopTfs; #oYf;F tpLtpf;fg;gLtjhdJ> ,d;W vkJ

ehl;by; epyTk; ghupa #ow; gpur;rpid MFk;. mjid ,optsthf;Ftjw;F

juk; 9 khztu; vd;w tifapy; cq;fshy; Kd;itf;ff;$ba

MNyhridfisAk; tpQ;QhduPjpahd jPu;TfisAk; cl;gLj;jpa fbjk;

xd;iwr; Rtu;g; gj;jpupifapy; fhl;rpg;gLj;Jtjw;fhfj; jahupAq;fs;.

PET

(Poly Ethene Terephthalate)

nghyp vjPd; nlug;jNyw;W

HDPE

(High Density Poly

Ethene)

 cau; mlu;j;jp nghyp

vjPd;

PVC

(Poly Vinyl Chloride)

nghyp itidy;

FNshiul;L

LDPE

(Low Density Poly Ethene)

jho; mlu;j;jp nghyp

vjPd;

( Poly Propelene)

nghyp Gug;gyPd;
(Poly Styrine)

nghyp ];iuuPd;

Others

NtW

1

2 3
4

5 6 7
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4.10 nghUj;jkhd tifapy; Njitahd4.10 nghUj;jkhd tifapy; Njitahd4.10 nghUj;jkhd tifapy; Njitahd4.10 nghUj;jkhd tifapy; Njitahd4.10 nghUj;jkhd tifapy; Njitahd

fiury;fisj; jahhpj;jy;fiury;fisj; jahhpj;jy;fiury;fisj; jahhpj;jy;fiury;fisj; jahhpj;jy;fiury;fisj; jahhpj;jy;

cq;fisr; #oTs;s rlg;nghUs;fs; kPJ cq;fs; ftdj;ijr;;

nrYj;Jq;fs;. mit Fwpj;j xU gjhu;j;jj;jhy; Mditah> mt;thwhd

gjhu;j;jq;fs; gy Nrh;e;J cUthditah? Fwpj;j xU gjhu;j;jj;jpdhy; Md

rlg;nghUs;fs; J}a gjhu;j;jq;fs; vdg;gLk;. %yfq;fSk; Nrh;itfSk; J}a

gjhu;j;jq;fshFk;.

vdpDk;> vk;ikr; #oTs;s ngUk;ghyhd rlg;nghUs;fs; Fwpj;j xU

gjhu;j;jjhy; kl;Lk; Mf;fg;gl;bUg;gjpy;iy. mit xd;wpw;F Nkw;gl;l %yfq;fs;

my;yJ Nru;itfs; nfhz;ljhff; fhzg;gLk;. vdNt> rlg;nghUs;fisg;

gpd;tUkhW ghFgLj;jyhk;.

,g;ghlj;jpy; ehk; fyitfs; gw;wpf; fye;JiuahLNthk;.

 4.10.1 fyitfs; 4.10.1 fyitfs; 4.10.1 fyitfs; 4.10.1 fyitfs; 4.10.1 fyitfs; (Mixtures)

fyitapd; ,ay;Gfis mwpe;Jnfhs;sg; gpd;tUk; nraw;ghl;by;

<LgLq;fs;.

rlg;nghUs;fs;

J}a gjhu;j;jq;fs;;

Nru;itfs;

J}a gjhu;j;jq;fs;

my;yhjit (fyit)

%yfq;fs;

nraw;ghL 4.10.1nraw;ghL 4.10.1nraw;ghL 4.10.1nraw;ghL 4.10.1nraw;ghL 4.10.1

• ePUs;s KfitapDs; rpwpjsT rPdpia ,l;L ed;whff; fyq;Fq;fs;.

• fbfhuf; fz;zhbapy; rpwpjsT cg;Gj; J}isAk; kziyAk; ,l;L

ed;whff; fyf;Fq;fs;.

• fbfhuf; fz;zhbapy; rpwpjsT fe;jfj; J}isAk; ,Uk;Gj; J}isAk;

,l;L ed;whff; fyf;Fq;fs;.

• NkNy jug;gl;l fyitfs; %d;iwAk; ed;whf mtjhdpj;J

,ay;Gfisf; Fwpj;Jf;nfhs;Sq;fs;.

• mf;fyitfspd; $Wfis vt;thW Ntwhf;fyhk; vd;gij vLj;Jf;

$Wq;fs;.
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rPdpia ePupy; fiuj;j gpd; rPdpiaAk; ePiuAk; ntt;Ntwhf mtjhdpf;f
KbahJ. ,t;thW $Wfis ,dq;fhzKbahj fyitfs; Vftpdf;Vftpdf;Vftpdf;Vftpdf;Vftpdf;

fyitfsfyitfsfyitfsfyitfsfyitfs; (homogeneous mixtures) my;yJ fiury;fsfiury;fsfiury;fsfiury;fsfiury;fs; (solutions) vd

miof;fg;gLk;. ,t;thwhd fyitfspy; vy;yh ,lq;fspYk; mjd; mikg;G>

$Wfs;> ,ay;Gfs; vd;gd xNu khjpupahf (xj;J)f; fhzg;gLk;.

cg;G - kzy; nfhz;l fyitapYk; fe;jfj; J}s;> ,Uk;Gj; J}s;

nfhz;l fyitapYk; mtw;wpd; $Wfis ,yFthf mtjhdpf;fyhk;.

,t;thwhd fyitfs;> gy;ypdf; fyitfsgy;ypdf; fyitfsgy;ypdf; fyitfsgy;ypdf; fyitfsgy;ypdf; fyitfs; (heterogeneous mixtures) vd

miof;fg;gLk;. gy;ypdf; fyitfspy; mikg;G> $Wfs;> ,ay;Gfs; vd;gd

fyitapy; ,lj;jpw;fplk; NtWgl;Lf; fhzg;gLk;.

rPdpf; fiuriy Mtpahf;fw; fpz;zj;jpy; ,l;Lr; #lhf;fpdhy; mjpYs;s

ePu; Mtpahfpr; nry;y> rPdp vQ;Rk;. mjhtJ rPdpf; fiurypd; $Wfis

ngsjpf Kiwfspd; %yk; NtW gpupf;fyhk;. cg;G - kzy; fyitia ePupy;

fiuf;Fk;NghJ cg;G ed;whff; fiuAk;. tbfl;ba gpd;> kziy mfw;wp

tpl;Lf; fiuriy Mtpahf;fpdhy;> ePu; Mtpahfpr; nry;y cg;Gj;J}s; vQ;Rk;.

,Uk;Gj; J}s; - fe;jfj; J}s; fyitapd; mUNf fhe;jj;ijf; nfhz;L nry;Yk;

NghJ ,Uk;Gj;J}s; fhe;jj;jpdhy; ftug;gl fe;jfj; J}s; vQ;Rk; (cU 4.10.1).

,t;thW $Wfisg; ngsjpf Kiwfs; %yk; Ntwhf;ff;$bajhf

,Ug;gJ fyitapd; Xu; ,ay;ghFk;.

,uz;L my;yJ ,uz;bw;F Nkw;gl;l $Wfs; ahNjDk; tpfpjj;jpy;>

,urhadj; jhf;fj;Jf;F cl;glhJ fye;J fhzg;gLtJ fyit vdg;gLk;.

fyitapy; mjd; $Wfs; xt;nthd;Wk; jkJ ,ay;Gfis ntspf;fhl;Lk;.

nghJthff; fyitapd; $Wfisg; ngsjpf Kiwapy;; ,yFthf

NtWgLj;j KbAk;.

Vftpdf; fyitfs;> gy;ypdf; fyitfs; vd;gd gw;wpa Nkyjpf

mwpitg; ngWtjw;Fg; gpd;tUk; nraw;ghl;by; (4.10.2) <LgLq;fs;.

cU 4.10.1 fe;jfj; J}s; - ,Uk;Gj;J}s; fyitiaf; fhe;jj;jpd; %yk; NtWgLj;jy;cU 4.10.1 fe;jfj; J}s; - ,Uk;Gj;J}s; fyitiaf; fhe;jj;jpd; %yk; NtWgLj;jy;cU 4.10.1 fe;jfj; J}s; - ,Uk;Gj;J}s; fyitiaf; fhe;jj;jpd; %yk; NtWgLj;jy;cU 4.10.1 fe;jfj; J}s; - ,Uk;Gj;J}s; fyitiaf; fhe;jj;jpd; %yk; NtWgLj;jy;cU 4.10.1 fe;jfj; J}s; - ,Uk;Gj;J}s; fyitiaf; fhe;jj;jpd; %yk; NtWgLj;jy;
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nraw;ghL 4.10.2nraw;ghL 4.10.2nraw;ghL 4.10.2nraw;ghL 4.10.2nraw;ghL 4.10.2

gpd;tUk; fyitfis mtjhdpj;J mtw;iw Vftpdf; fyitah> gy;ypdf;

fyitah vd NtWgLj;jp vOJq;fs;.

fy; - kz; fyit> rPdpf; fiury;> rPdp fye;j NjePu;> I];fpwPk;> fe;jfj;

J}s; - ,Uk;Gj; J}s; fyit> gpj;jis> tsp> vjapy; mw;fNfhy; fiury;>

tpdhfpup> nfhq;fpwPw;Wf; fyit> FUjp> ckp fye;j muprp.

cq;fs; ml;ltiziag; gpd;tUk; ml;ltizAld; (4.10.1) xg;gpl;Lg;

ghUq;fs;.

 4.10.2 fiury;fs;  4.10.2 fiury;fs;  4.10.2 fiury;fs;  4.10.2 fiury;fs;  4.10.2 fiury;fs; (Solutions)

rPdp - ePu;f; fyit> cg;G - ePu;f; fyit Nghd;w Vftpdf; fyitfs;

fiury;fs; vd;W miof;fg;gLk;. fiurypy; ,uz;L my;yJ mjw;F Nkw;gl;l

$Wfs; fhzg;gLk;.

jpz;kk;> jputk;> thA Mfpa ve;jnthU ngsjpf epiyapYKs;s

$Wfisf; fyg;gjd; %yk; fiury;fis cUthf;fyhk;. ml;ltiz 4.10.2

,ypUe;J ,jid NkYk; tpsq;fpf;nfhs;syhk;.

fiury;fiury;fiury;fiury;fiury;
 $W$W$W$W$W

fiuak;fiuak;fiuak;fiuak;fiuak; fiug;ghd;fiug;ghd;fiug;ghd;fiug;ghd;fiug;ghd;

 fwpAg;Gf; fiury;

ml;ltiz 4.10.2 rpy fiury;fSk;; mtw;wpd; $WfSk;ml;ltiz 4.10.2 rpy fiury;fSk;; mtw;wpd; $WfSk;ml;ltiz 4.10.2 rpy fiury;fSk;; mtw;wpd; $WfSk;ml;ltiz 4.10.2 rpy fiury;fSk;; mtw;wpd; $WfSk;ml;ltiz 4.10.2 rpy fiury;fSk;; mtw;wpd; $WfSk;

nrg;Gr; ry;Ngw;Wf; fiury;

kJrhuf; fiury; (20%)

kJrhuf; fiury; (80%)

gpj;jis

Nrhlh ePh;

 cUf;F

ePu; (jputk;)

ePu; (jputk;)

ePu; (80%) (jputk;) kJrhuk; (20%) (jputk;)

ePu; (20%) (jputk;)

nrk;G (60%) (jpz;kk;)

ePu; (jputk;)

,Uk;G (99.5%) (jpz;kk;)

cg;G (jpz;kk;)

nrg;Gr; ry;Ngw;W (jpz;kk;)

kJrhuk; (80%) (jputk;)

ehfk; (40%) (jpz;kk;)

fhgdPnuhl;irl;L (thA)

fhgd; (0.5%) (jpz;kk;)

gy;ypdf;  fyitgy;ypdf;  fyitgy;ypdf;  fyitgy;ypdf;  fyitgy;ypdf;  fyit Vftpdf; fyit (fiury;)Vftpdf; fyit (fiury;)Vftpdf; fyit (fiury;)Vftpdf; fyit (fiury;)Vftpdf; fyit (fiury;)

•  fy; - kz; fyit •  rPdpf; fiury;

•  ckp fye;j muprp •  NjePu;

•  fe;jfj; J}s;;;;; - ,Uk;Gj; J}s; fyit •  vjapy; mw;fNfhy;

•  nfhq;fpwPw;Wf; fyit •  gpj;jis

•   I];fpwPk; •  tsp

•  FUjp •  tpdhfpup

ml;ltiz 4.10.1 gy;ypdf; fyitfSk; Vftpdf; fyitfSk;ml;ltiz 4.10.1 gy;ypdf; fyitfSk; Vftpdf; fyitfSk;ml;ltiz 4.10.1 gy;ypdf; fyitfSk; Vftpdf; fyitfSk;ml;ltiz 4.10.1 gy;ypdf; fyitfSk; Vftpdf; fyitfSk;ml;ltiz 4.10.1 gy;ypdf; fyitfSk; Vftpdf; fyitfSk;
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fiurypy; Fiwe;j mstpy; fhzg;gLk; $W fiuak; (solute) vd;Wk;

mjpfstpy; fhzg;gLk; $W fiug;ghd; (solvent) vd;Wk; miof;fg;gLk;.

rPdpf; fiurypy; fiuak; (rPdp) vt;thW fiug;ghDld; (ePu;) Nru;e;Js;sJ

vd;gijf; fhl;Lk; Jzpf;if khjpup mikg;igg; ghu;g;Nghk;.

fiurypy; cs;s fiuaj; Jzpf;iffSf;fpilapy; fiug;ghd;

Jzpf;iffs; gue;J fhzg;gLfpd;wd vd;gij NkYs;s glq;fs; tpsf;Ffpd;wd.

ahNjDk; xU fiuaj;jpd; ve;j  msitAk; mJ fiuaf;$ba

fiug;ghdpy; fiuf;f KbAkh? ,jid Muha;e;J ghu;g;gjw;Fj; jpz;k - jput

fiuriyg; gad;gLj;jpg; gpd;tUk; nraw;ghl;ilr; nra;J ghUq;fs;.

nraw;ghL 4.10.3nraw;ghL 4.10.3nraw;ghL 4.10.3nraw;ghL 4.10.3nraw;ghL 4.10.3

• 100 ml Kfit> nrg;Gr; ry;Ngw;Wg; gspq;Ffs;> fz;zhbf; Nfhy;>

fk;gp tiy> ePu; Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• KfitapDs; 50 ml ePiu vLj;J mjDs; nrg;Gr; ry;Ngw;Wg; gspq;Ffs;

rpwpjsit ,Lq;fs;. gpd; fz;zhbf; Nfhypdhy; fyf;Fq;fs;. mJ

fiue;jgpd; NkYk; nrg;Gr; ry;Ngw;iwf; fiuAq;fs;. nrg;Gr; ry;Ngw;W

fiuahky; fPNo fhzg;gLk; tiu ,r;nraw;ghl;ilr; nra;Aq;fs;.

Kfitapy; 50 ml ePiu vLj;J nrg;Gr; ry;Ngw;iwr; rpwpJ rpwpjhfr;

Nru;j;Jf; fiuf;Fk;NghJ Fwpg;gpl;l msTf;F Nky; nrg;Gr; ry;Ngw;iwr;

Nru;f;ifapy; mJ fiuahJ Kfitapd; mbapy; vQ;Rk;. MfNt> Fwpj;j

fdtsT fiug;ghdpy;> Fwpj;j ntg;gepiyapy;> Fwpj;jsT fiuaNk fiuAk;

vdf; $wyhk;.

• Fwpj;j ntg;gepiyapy;> Fwpj;j fdtsT fiug;ghdpy; fiuaf;$ba

cr;r msT fiuak; fiue;Js;s fiury; epuk;gpa fiury; vdg;gLk;

(saturated solution).

• Fwpj;j fdtsT fiug;ghdpy; fiuaf;$ba cr;r msT fiuaj;ij

tplTk; Fiwe;j msT fiuak; fiue;Js;s fiury; epuk;ghj fiury;

(unsaturated solution) vdg;gLk;.

4.10.2 rPdpf; fiurypy; fhzg;gLk; Jzpf;iffspd; mikg;G4.10.2 rPdpf; fiurypy; fhzg;gLk; Jzpf;iffspd; mikg;G4.10.2 rPdpf; fiurypy; fhzg;gLk; Jzpf;iffspd; mikg;G4.10.2 rPdpf; fiurypy; fhzg;gLk; Jzpf;iffspd; mikg;G4.10.2 rPdpf; fiurypy; fhzg;gLk; Jzpf;iffspd; mikg;G

fiuak;

(rPdpj; Jzpf;iffs;)
fiug;ghd;

(ePu;j; Jzpf;iffs;)

rPdpf; fiury;

ePu;j; Jzpf;if

rPdpj; Jzpf;if
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 4.10.3 fiug;ghd;fs; 4.10.3 fiug;ghd;fs; 4.10.3 fiug;ghd;fs; 4.10.3 fiug;ghd;fs; 4.10.3 fiug;ghd;fs; (Solvents)

ePu; xU rpwe;j fiug;ghdhFk;. md;whl tho;f;ifapy; gy;NtW

nghUs;fisf; fiuf;f ePu; gad;gLfpwJ. Ma;$lj;jpYk; gy;NtW fiury;fisj;

jahhpf;f ePu;; gad;gLk;. vdpDk;> vy;yhg; nghUs;fSk; ePupy; fiuAkh? fj;jpapy;

xl;ba gyhg;gprpd;> epyj;jpy; rpe;jpa vdhky; epwg;G+r;R vd;gtw;iw ePiug;

gad;gLj;jp mfw;w KbahJ. MfNt> ntt;NtW nghUs;fisf; fiug;gjw;F

NtWgl;l fiug;ghd;fs; Njitg;gLfpd;wd vdyhk;. mJ gw;wp mwpe;Jnfhs;sg;

gpd;tUk; nraw;ghl;by; (cU 4.10.4) <LgLq;fs;.

nraw;ghL 4.10.4nraw;ghL 4.10.4nraw;ghL 4.10.4nraw;ghL 4.10.4nraw;ghL 4.10.4

• ePu;> kz;nzz;nza;> njug;ge;ijyk; vd;gtw;iwf; fiug;ghdhfTk;

fwpAg;G> gyhg;gprpd;> fpwP]; Nghd;wtw;iwf; fiuakhfTk; njupT nra;J

nfhs;Sq;fs;.

• Nrhjidf;Foha;fs; rpytw;iwg; ngw;Wf;nfhs;Sq;fs;.

• ntt;NtW Nrhjidf;Foha;fspDs; rk fdtstpy; fiug;ghd;fisj;

jdpj;jdpahf vLj;J mjDs; fiuaq;fisj; jdpj;jdpahf ,l;Lf;

fiuf;f Kaw;rpAq;fs;.

• cq;fSila mtjhdpg;Gfisf; Fwpj;Jf;nfhs;Sq;fs;.

cg;G> ePupy; fiue;jNghJk; kz;;nzz;nza;> njug;ge;ijyk; vd;gtw;wpy;

fiuahJ. fpwP];> gyhg;gprpd; vd;gd ePupy; fiuahJ. vdpDk;> mit

njug;ge;ijyk;> Njq;fha; vz;nza;> kz;nzz;nza; Mfpatw;wpy; fiutij

mtjhdpf;fyhk;.

NkNyAs;s ghpNrhjidfspy; ,Ue;J NtWgl;l fiuaq;fisf;

fiug;gjw;F NtWgl;l fiug;ghd;fs; mtrpak; vd;gij mwpayhk;. ,jidf;

fPNo cs;s ml;ltiziaf; nfhz;L tpsq;fpf;nfhs;Sq;fs;.

NkNy ngw;w mtjhdpg;GfspypUe;J Fwpj;j fiuaj;jpd; fiuriyj;

jahupg;gjw;F mf;fiuak; fiuaf;$ba> mjw;Fg; nghUj;jkhd fiug;ghd;fisj;

njhpT nra;tJ mtrpakhdJ vd;gij mwpe;Jnfhs;syhk;.

   fiuak;   fiuak;   fiuak;   fiuak;   fiuak;   fiug;ghd;  fiug;ghd;  fiug;ghd;  fiug;ghd;  fiug;ghd;

cg;G> rPdp ePu;

,wg;gu; ngw;Nwhy;> mrw;Nwhd;

vdhky; epwg;G+r;R nkypjhf;fp (jpd;du;;)

maBd; vjapy; mw;fNfhy;

fpwP]; kz;nzz;nza;

gr;irak; vjapy; mw;fNfhy;

ml;ltiz 4.10.3 rpy fiuaq;fSk; mtw;wpd; fiug;ghd;fSk;ml;ltiz 4.10.3 rpy fiuaq;fSk; mtw;wpd; fiug;ghd;fSk;ml;ltiz 4.10.3 rpy fiuaq;fSk; mtw;wpd; fiug;ghd;fSk;ml;ltiz 4.10.3 rpy fiuaq;fSk; mtw;wpd; fiug;ghd;fSk;ml;ltiz 4.10.3 rpy fiuaq;fSk; mtw;wpd; fiug;ghd;fSk;
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4.11 kpd; gpwg;gpf;fg;gLk; Kiwfs;4.11 kpd; gpwg;gpf;fg;gLk; Kiwfs;4.11 kpd; gpwg;gpf;fg;gLk; Kiwfs;4.11 kpd; gpwg;gpf;fg;gLk; Kiwfs;4.11 kpd; gpwg;gpf;fg;gLk; Kiwfs;

ehq;fs;> kpd;id kpd;Kjy;fspy; ,Ue;J ngWfpd;Nwhk;. ,yq;ifapy;

mNefkhd tPLfspy; gad;gLj;jg;gLk; kpd;Kjy; xd;iw cq;fshy; $w

KbAkh?

nghJthf tPLfspy ; gad;

gLj;jg;gLfpd;w xU kpd;Kjy; cyu;

kpd;fykhFk;. ,t;Tyu; kpd;fyq;fspy;

fhzg;gLk; ,urhadg; gjhu;j ;jq;

fSf;fpilapy; eilngWk; ,urhadj;

jhf;fq;fspdhNyNa kpd; cw;gj;jpahf;fg;

gLfpd;wJ. ,q;F ,urhadr; rf;jp

kpd;rf;jpahf khw;wg;gLfpd;wJ.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

ntt;ntW gUkd;fspy; cs;s cyu; kpd;fyq;fspy; fhzg;gLk;

FwpaPLfisAk; myFfisAk; Nthy;w;wsitAk; fz;lwpAq;fs;.

Um 1,  Um 2, Um 3, A A,  AAA, D, C Mrpupaupd; cjtpAld; ,f;FwpaPLfspd;

tpsf;fj;ijf; fz;lwpAq;fs;.

kpd;fyq;fisg; gpujhdkhf ,U tiffshfg; gpupf;fyhk;.

(i) Kjd;ikf; fyq;fs;

(ii) Jizf; fyq;fs;

Kjd;ikf; fyk;Kjd;ikf; fyk;Kjd;ikf; fyk;Kjd;ikf; fyk;Kjd;ikf; fyk;

Kjd;ikf; fyq;fspy; fhzg;gLk; ,urhadg; gjhu;j;jq;fs; mtw;wpy;

,Ue;J kpd;idg; ngWk; nrad;Kiwfspd;NghJ Kw;whf tpuakhfpd;wd.

khw;wj;Jf;Fs;shd mt;tpurhadg; gjhu;j;jq;fis kPz;Lk; Muk;g epiyf;F

khw;w KbahJ. mjhtJ> mk;kpd;fyj;ij xUKiw gad;gLj;jpa gpd;du;

kPz;Lk; gad;gLj;j KbahJ. vspa kpd;fyk;> cyu; kpd;fyk; vd;gd Kjd;ikf;

fyq;fSf;F cjhuzq;fshFk;.

cU 4.11.1 gy;NtW tifahdcU 4.11.1 gy;NtW tifahdcU 4.11.1 gy;NtW tifahdcU 4.11.1 gy;NtW tifahdcU 4.11.1 gy;NtW tifahd

cyu; kpd;fyq;fs;cyu; kpd;fyq;fs;cyu; kpd;fyq;fs;cyu; kpd;fyq;fs;cyu; kpd;fyq;fs;
,urhadr; rf;jp kpd; rf;jp

  4.11.1 kpd;fyq;fspd; fl;likg;Gk; njhopw;ghLk; 4.11.1 kpd;fyq;fspd; fl;likg;Gk; njhopw;ghLk; 4.11.1 kpd;fyq;fspd; fl;likg;Gk; njhopw;ghLk; 4.11.1 kpd;fyq;fspd; fl;likg;Gk; njhopw;ghLk; 4.11.1 kpd;fyq;fspd; fl;likg;Gk; njhopw;ghLk;
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♦ ♦ ♦ ♦ ♦ vspa kpd;fyk;vspa kpd;fyk;vspa kpd;fyk;vspa kpd;fyk;vspa kpd;fyk;

Kjypy; fz;lwpag;gl;l kpd;fyk; vspa kpd;fykhFk;.

nraw;ghL 4.11.1nraw;ghL 4.11.1nraw;ghL 4.11.1nraw;ghL 4.11.1nraw;ghL 4.11.1

Zn, Cu jfLfisg; ngw;Wf;nfhs;Sq;fs;. cg;G ePupy; Njha;f;fg;gl;l fljhrp

ml;ilia mj;jfLfSf;fpilapy; itj;J mOj;jpg ; gpbAq;fs;.

nrtpgd;dpAld; njhlu;Gs;s ,uz;L ,izf;Fk; fk;gpfspy; xd;iw ehfj;

jfl;Lld; ,izj;J ,uz;lhtJ fk;gpia nrg;Gj; jfl;Lld; tpl;Ltpl;Lj;

njhLifAwr; nra;Aq;fs;. mg;NghJ nrtpgd;dpapy; xyp vOg;gg;gLfpd;wjh?

,r;nraw;ghl;bd; %yk; vspa kpd;fyk; xd;W cUthf;fg;gl;lJ. mjdhy;>

gpwg;gpf;fg;gl;l kpd;dpd; fhuzkhf nrtpgd;dpapD}lhf xyp Nfl;lJ.

Ma;$lj;jpy; mikf;fg;gl;l vspa kpd;fyj;jpd; mikg;ig cU 4.11.2

fhl;Lfpd;wJ. vspa kpd;fyj;jpy; Ijhd ry;G+upf;fkpyf; fiurYk; ehfk;>

nrk;G Mfpa ,uz;L cNyhfq;fSk; gad;gLj;jg;gLfpd;wd (,q;F

gad ;gLj ;jg ; gLk ; k pd ;Fk po ;  Fiwe ;j msT Nthy ;w ;wst py ;

xspu;tilaf;$bajhf ,Uf;f Ntz;Lk;).

vdpDk;> ,t;ntspa kpd;fyj;jpy;

kpd;Fkpo; rpwpjsT Neuk; xspu;e;j gpd;

mize;JtpLk;. ,jd;NghJ nrg;Gj; jfl;bd;

kPJ thAf; Fkpopfs; gbe;jpUg;gijf; fhzyhk;.

,t;thAf; Fkpopfis mfw;wpaJk; kPz;Lk;

kpd;Fkpo; xspu;tij mtjhdpf;fyhk;. ,f;

fyj;jpd; Neu; Kbtplk; nrg;Gj; jflhfTk; kiw

Kbtplk; ehfj; jflhfTk; fhzg;gLfpd;wd.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

• vspa kpd;fyj;ij Kjypy; mikj;jtu;

,j;jhyp ehl;ilr; Nru;e;j tpQ;Qhdpahd

mnyf;];rhd;lu; Nthy;w;wh vd;gtuhthu;.

• kpd;fyj;jpd; Kbtplq;fs; ,uz;Lf;fpilNa

fhzg;gLk; kpd;dOj;j NtWghl;il msf;Fk;

myfhd Nthy;w;W (volt)> mtuJ ngaiu

epidthff; nfhz;L ,lg;gl;ljhFk;.

CuZn

H
2
SO

4

mnyf;];rhd;lu; Nthy;w;whmnyf;];rhd;lu; Nthy;w;whmnyf;];rhd;lu; Nthy;w;whmnyf;];rhd;lu; Nthy;w;whmnyf;];rhd;lu; Nthy;w;wh

cU 4.11.2 vspa kpd;fyk;cU 4.11.2 vspa kpd;fyk;cU 4.11.2 vspa kpd;fyk;cU 4.11.2 vspa kpd;fyk;cU 4.11.2 vspa kpd;fyk;
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vspa kpd;fyj;jpd; FiwghLfs;vspa kpd;fyj;jpd; FiwghLfs;vspa kpd;fyj;jpd; FiwghLfs;vspa kpd;fyj;jpd; FiwghLfs;vspa kpd;fyj;jpd; FiwghLfs;

• jputj;ijf; nfhz;bUg;gjhy; ,k;;kpd;fyj;ij mq;Fkpq;Fk; nfhz;L

nry;yy; rpukkhdjhapUj;jy;.

• njhlu;r;rpahf kpd;idg; ngw Kbahik.

• ehfj; jfL tpiutpy; fiue;J tpLjy;.

♦ ♦ ♦ ♦ ♦ cyu; kpd;fyk; cyu; kpd;fyk; cyu; kpd;fyk; cyu; kpd;fyk; cyu; kpd;fyk; (Dry cell)

vspa kpd;fyj;jpd; FiwghLfs; fhuzkhf rhjhuz eilKiwj;

NjitfSf;F mjidg; gad;gLj;j KbahJs;sJ. ,jdhy;> eilKiwj;

NjitfSf;Fg; nghUj;jkhd kpd;fyq;fis cw;gj;jp nra;Ak; Njit Vw;gl;lJ.

mj;jifa FiwghLfs; ePf;fg;gl;L mikf;fg;gl;l kpd;fyNk cyu;

kpd;fykhFk;. cyu; kpd;fyj;jpd; mikg;ig cU 4.11.3 fhl;LfpwJ.

cyu; kpd;fyj;jpd; Neu; Kbtplk;

f hgdhFk ; .  mjidr ;  #o ;e ;J

kq;fdPrPnuhl;irl;L> fhgd; J}s; fye;j

fyit vd;gd fhzg;gLfpd ;wd.

,f;fyit <uypg;ghf;fg;gl;Lf; fhzg;gLk;.

kiw Kbtplk; ehff; nfhs;fykhFk;.

ehff; nfhs;fyj;Jld; njhLifapy;

cs;sthW mNkhdpaq; FNshiul;Lg;

gjhu;j;jk; gir epiyapy; fhzg;gLk;.

cyu; kpd;fyj;jpy; fhzg;gLk; ,urhadg;

gjhu;j;jq;fs; jhf;fkiltjhy; kpd;

cw;gj;jpahf;fg;gLfpd;wJ.

kpd;#s;> rpwpa kpd;Ndhl;lj;jpy; ,aq;Fk; jpuhd;rp];lu; NubNah>

,yj;jpudpay; fbfhuk; Nghd;w fUtpfisj; njhopw;gLj;j cyu; kpd;fyk;

gad;gLj;jg;gLfpwJ. cyu; kpd;fyj;jpypUe;J mjpf msT kpd;Ndhl;lj;ijj;

njhlu;r;rpahfg; ngw;Wf;nfhs;s KbahJ. Mdhy;> njhlu;r;rpahfg;

gad;gLj;jg;glhjjhy; mjpf msT kpd;Ndhl;lj;jpy; ,aq;Fk; kpd;#isj;

njhopw;gLj;jTk; cyu; kpd;fyk; gad;gLj;jg;gLfpwJ. cyu; kpd;fyj;jpd;

kpd;dpaf;f tpir 1.5 V MFk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

cyu; kpd;fyj;jpy; fhzg;gLk; ,urhadg; gjhu;j;jq;fs; (mNkhdpaq;

FNshiul;L) gir epiyapy; fhzg;gLk;. mjdhy;> mit fyj;jpypUe;J

ntspNa frptjpy;iy.  vdNt> cyu; kpd;fyk; vd miof;fg;gl;lhYk;

cz;ikapy; mJ cyu;e;jjhff; fhzg;gLtjpy;iy.

cU 4.11.3 cyu; kpd;fyj;jpd;cU 4.11.3 cyu; kpd;fyj;jpd;cU 4.11.3 cyu; kpd;fyj;jpd;cU 4.11.3 cyu; kpd;fyj;jpd;cU 4.11.3 cyu; kpd;fyj;jpd;

neLf;Fntl;L Kfk;neLf;Fntl;L Kfk;neLf;Fntl;L Kfk;neLf;Fntl;L Kfk;neLf;Fntl;L Kfk;

mNkhdpaq;

FNshiul;Lg;

gir

fhgd; Nfhy;

+

-

gpj;jis %b

fhgd;> kq;fdP

rPnuhl;irl;Lf;

fyit

ehff; nfhs;fyk;
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tpisahl;L Nkhl;lu; Cu;jp> xypg; gjpap Nghd;wtw;Wf;F XusT

mjpfkhd kpd;Ndhl;lk; njhlu;r;rpahf toq;fg;gl Ntz;Lk;. ,jw;Fg;

nghUj;jkhd cyu; kpd;fyq;fs; jw;NghJ cw;gj;jpahf;fg;gl;Ls;sd (mtw;wpy;

heavy duty vdf; Fwpg;gplg;gl;bUf;Fk;). ,q;F kq;fdPrPnuhl;irl;Lf;Fg; gjpyhf

ehff; FNshiul;Lg; gjhu;j;jk; ,lg;gl;bUf;Fk;.

cyu; kpd;fyq;fspy; Fwpj;j msT ,urhadg; gjhu;j;jq;fNs

fhzg;gLk;. ,t;tpurhadg; gjhu;j;jq;fs; xd;Nwh> gyNth Kbtile;jJk;

cyu; kpd;fyk; nraypoe;JtpLk;.

cyu; kpd;fyj;ijg; gad;gLj;Jk;NghJ ehf ciw fiutjhy; mjpy;

Jisfs; Vw;gLk;. cyu; kpd;fyj;jpDs; fhzg;gLk; ,urhadg; gjhu;j;jq;fs;

,j;JisfspD}lhf ntspapy; frpAk;. kpd;#s;> NubNah Nghd;w cgfuzq;fSf;F

,g;gjhu;j;jq;fspdhy; ghjpg;G Vw;gLk;. MfNt> cyu; kpd;fyq;fspdhy; ,aq;Fk;

rhjdq;fis ePz;l fhyk; gad;gLj;jhtpbd; mtw;wpy; cs;s cyu;

kpd;fyq;fis mfw;wptpl Ntz;Lk;.

xg;gil 2xg;gil 2xg;gil 2xg;gil 2xg;gil 2

cyu; kpd;fyj;jpy; fhzg;gLk; ,urhadg; gjhu;j ;jq;fs; er;Rj;

jd;ikahditahFk;. nraypoe;j cyu; kpd;fyq;fs;  moptilAk;NghJ

mjpy; fhzg;gLk; er;Rg; gjhu;j;jq;fs; kz;Zld; my;yJ epyj;jb ePUld;

Nru;tJ Mgj;jhdjhFk;. MfNt> cyu; kpd;fyq;fisg; gad;gLj;jpa gpd;

mtw;iw mfw;Wtjw;fhd gy topKiwfs; ifahsg;gLfpd;wd. mit

njhlu;ghd jfty;fis mwpe;J mwpf;if xd;iwj; jahupAq;fs;.

ePz;l ehl;fs; gad;gLj;jg;glhky; cs;s cyu; kpd;fyq;fspy;

fhzg;gLk; gir cyu;e;J nry;tjdhYk;  ,urhadg; gjhu;j;jq;fs; nkJthfj;

jhf;fj;jpy; <LgLtjdhYk; mtw;wpypUe;J kpd;idg; ngw;Wf;nfhs;s

Kbtjpy;iy. rpy cyu; kpd;fyq;fspy; SLS FwpaPL ,lg;gl;bUf;Fk;. mt;thwhd

cyu; kpd;fyq;fspd; kPJ Efu;Nthu; ek;gpf;ifnfhs;s KbAk;.

Jizf; fyq;fs;Jizf; fyq;fs;Jizf; fyq;fs;Jizf; fyq;fs;Jizf; fyq;fs;

vspa kpd;fyq;fs;> cyu; kpd;fyq;fs; Mfpatw;wpy; fhzg;gLk;

,urhadg; gjhu;j;jq;fs; Kbtile;jJk; mit nraypoe;JtpLk;. ,j;jifa

kpd;fyq;fs; kPz;Lk; GJg;gpf;fg;gl KbahjitahFk;. Mdhy;> ,jw;F khwhfr;

nraypoe;jhYk; kPz;Lk; kpd;Ndw;wpg; gad;gLj;jf;$ba kpd;fyq;fSk; cs;sd.



,ytr tpepNahfj;jpw;fhf

64

,t;thwhd kpd;fyq;fs;> Jizf; fyq;fs; vdg;gLk;. ,q;F kpd; Nrkpf;fg;gl;Lg;

gad;gLj;jg;gLtjdhy; ,it Nrkpg;Gf;fyq;fs; (mfpAkpNylu;]; -

accumulators) vd;Wk; miof;fg;gLk;.

♦ ♦ ♦ ♦ ♦ <a <a <a <a <a − mkpyr; Nrkpg;Gf;fyk; mkpyr; Nrkpg;Gf;fyk; mkpyr; Nrkpg;Gf;fyk; mkpyr; Nrkpg;Gf;fyk; mkpyr; Nrkpg;Gf;fyk;

thfdq;fspy; gad;gLj;jg;gLk; gw;wup ,jw;F cjhuzkhFk;. <a-

mkpyr; Nrkpg;Gf;fyq;fs;;  gytw;iw ,izg;gjd; %yk;  <a - mkpy kpd;fy

mLf;F (gw;wup) jahupf;fg;gLfpd;wJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

gy kpd;fyq;fisj; njhluhf ,izj;J gw;wup ngwg;gLfpd;wJ. FwpaPl;ilg;

gad;gLj;jp mjid ,t;thW fhl;l KbAk;.

<a - mkpyr; Nrkpg;Gf; fyj;jpd; nraw;ghl;il mwpe;Jnfhs;sg; gpd;tUk;

nraw;ghl;by; <LgLq;fs;.

nraw;ghL 4.11.2nraw;ghL 4.11.2nraw;ghL 4.11.2nraw;ghL 4.11.2nraw;ghL 4.11.2

• Ijhd ry;G +u pf ;fkpyj ;j py ;

rpwpjsit (gw;wup mkpyk;)

fz;zhb my;yJ gpshj;jpf;Ff;

Ftisapy; ,Lq;fs;. mtw;Ws;

<aj ;  jfLfs ;  ,uz ;il

mk po ;j ;Jq ;fs ; .  glj ;j py ;

f hl ; bathW cyu ;  k pd ;

fyq;fis ,izj;J mjid

kpd;Ndw;Wq;fs;.

• <aj; jfl;by; VNjDk; khw;wq;fs; Vw;gl;Ls;sdth vd mtjhdpAq;fs;.

gpd; cyu; kpd;fyj;ij mfw;wpr; rpwpa kpd;Fkpio ,uz;L jfLfSlDk;

glj;jpy; fhl;bathW ,izj;Jf;nfhs;Sq;fs;. kpd;Fkpo; rpwpJ Neuk;

xspu;tij mtjhdpf;fyhk;.

Nkhl;lu;f; fhupy; MW <ar; Nrkpg;G fyq;fs; ,ize;j gw;wup

gad;gLj;jg;gLk;. xt;nthU kpd;fyj;jpdJk; Nthy;w;wsT ,uz;lhFk; (2V).

,jd; nkhj;j Nthy;w;wsT 12V MFk;. MfNt> ,q;F kpd;fyq;fs; njhluhf

ry;G+upf;

mkpyk;

kpd;fyk; kpd;fy mLf;F (gw;wup)
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,izf;fg;gl;Ls;sd. ,f;fyq;fspy; <aj; jfLfSk; Ijhd ry;G+upf;fkpyKk;

gad;gLj;jg;gLtjhy; ,it <a - mkpyr; Nrkpg;Gf;fyq;fs; vdg;gLk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

<a

−

 mkpyr; Nrkpg;Gf;fyk; (kpd;fytLf;F) fp.gp. 1860 Mk; Mz;L f];ld;

gpshd;Nl vd;gtuhy; cUthf;fg;gl;ljhFk;. ,J ,d;Wk; Nkhl;lu; Cu;jpfspy;

gad;gLj;jg;gLfpd;wJ.

<a - mkpy kpd;fytLf;ifg; gad;gLj;Jk;NghJ ftdpf;f Ntz;bait.<a - mkpy kpd;fytLf;ifg; gad;gLj;Jk;NghJ ftdpf;f Ntz;bait.<a - mkpy kpd;fytLf;ifg; gad;gLj;Jk;NghJ ftdpf;f Ntz;bait.<a - mkpy kpd;fytLf;ifg; gad;gLj;Jk;NghJ ftdpf;f Ntz;bait.<a - mkpy kpd;fytLf;ifg; gad;gLj;Jk;NghJ ftdpf;f Ntz;bait.

• mkpyr; nrwpT ftdpf;fg;gl Ntz;Lk;.

• fyj;jpDs; Fwpg;gpl;l kl;lj;jpw;Ff; fPohf mkpy (jput) kl;lk; FiwAk;NghJ

ePu; Nru;f;fg;gl Ntz;Lk;.

• gw;wupapd; gpujhd Kbtplq;fisj; J}a;ikahf itj;jpUf;f Ntz;Lk;.

• gw;wupia ePz;lfhyk; gad;gLj;jhky; itj;jpUf;ff;$lhJ.

• thfdq;fspy; fhzg;gLk; ,t;thwhd gw;wupfspd; %bia ,Wf;fkhf

%b itj;jpUj;jy; Ntz;Lk;.

• mjpf ntg;gkiltijj; jtpu;f;f Ntz;Lk;.

xOq;fhd Kiwapy; gad;gLj;jg;gLk; <a - mkpy kpd;fytLf;ifg;

nghJthf ehd;F tUlq;fs; njhlu;r;rpahfg; gad;gLj;j KbAk;. mjhtJ>

gw;wupfspd; tho;f;iff; fhyk; mz;zsthf 4 tUlq;fshFk;.

cU 4.11.4 <a - mkpy Nrkpg;Gf;fyk; (kpd;fytLf;F)cU 4.11.4 <a - mkpy Nrkpg;Gf;fyk; (kpd;fytLf;F)cU 4.11.4 <a - mkpy Nrkpg;Gf;fyk; (kpd;fytLf;F)cU 4.11.4 <a - mkpy Nrkpg;Gf;fyk; (kpd;fytLf;F)cU 4.11.4 <a - mkpy Nrkpg;Gf;fyk; (kpd;fytLf;F)

<a - mkpyr; Nrkpg;Gf;

fyj;ij kpd;Ndw;wy;;
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 4.11.2 kpd;gpwg;ghf;fp 4.11.2 kpd;gpwg;ghf;fp 4.11.2 kpd;gpwg;ghf;fp 4.11.2 kpd;gpwg;ghf;fp 4.11.2 kpd;gpwg;ghf;fp

vkJ md;whlj; NjitfSf;F kpd; mtrpakhFk;. mjdhy;> kpd;id

cw;gj;jp nra;Ak; kpd;gpwg;ghf;fpfs; mtrpakhfpd;wd. kpd;gpwg;ghf;fp nraw;gLk;

Kiwia tpsq;fpf;nfhs;sg; gpd;tUk; nraw;ghl;ilr; nra;J ghu;g;Nghk;.

nraw;ghL 4.11.3nraw;ghL 4.11.3nraw;ghL 4.11.3nraw;ghL 4.11.3nraw;ghL 4.11.3

• fk;gpr; RUs;> fk;gpr; RUspDs;

nrYj;jg;glf;$ba jbj;j Mzp>

typikahd fhe;jk;> flj;jpf; fk;gp>

E}y;> fy;tNdhkhdp (czu;jpwd;

k pf ;f) vd;gtw ;iwg ; ngw ;Wf ;

nfhs;Sq;fs;.

• glj;jpy; fhl;bthW cgfuzj;ij

mikj;Jf; nfhs;Sq;fs;.

• fk;gpr; RUSld; $ba Mzpf;F

Nkyhf mjw ;F mz;ikapy ;

miraf;$bathW fhe ;jj ;ij

E}ypy; fl;bj; njhq;ftpLq;fs;.

• fhe;jj;ij miyatpLq;fs;. fhe;jk; RUSf;F mz;ikapy;

nry;Yk;NghJ fy;tNdhkhdpapy; cs;s fhl;bapd; mirit

mtjhdpAq;fs;.

• gpd; fhe;jj;ij Nkirapd; kPJ itj;Jr; RUis miyatpl;L

fy;tNdhkhdpapy; cs;s fhl;bia mtjhdpAq;fs;.

NkNy nra;j nraw;ghl;bypUe;J ngw;w mtjhdpg;Gfs; %yk; gpd;tUk;

KbTf;F tuKbAk;. mirfpd;w fhe;jj;jpw;F mz;ikapy; fk;gpr; RUs;

,Uf;Fk;NghJk; mirfpd;w fk;gpr; RUSf;F mz;ikapy; fhe;jk; ,Uf;Fk;NghJk;

kpd; cUthfpd;wJ.

cU 4.11.5cU 4.11.5cU 4.11.5cU 4.11.5cU 4.11.5

MlNyhl;l kpd;gpwg;ghf;fpMlNyhl;l kpd;gpwg;ghf;fpMlNyhl;l kpd;gpwg;ghf;fpMlNyhl;l kpd;gpwg;ghf;fpMlNyhl;l kpd;gpwg;ghf;fp

fk;gp;r; RUs;

Mzp

fhe;jk;

fy;tNdh

kPw;wu;

flj;jpf; fk;gp

E}y;

N S

RoYk; jpirmr;R

RUs;

eOty;

tisaq;fs; fhgd;

J}upiffs;

fhe;jk;

,j;Njhw;wg;ghl;il mbg;gilahff;

nfhz;L kp;d;gpwg;ghf;fpia cUthf;f

KbAk;. MlNyhl;l kpd;gpwg;ghf;fpapd;

tupg;glj;ij cU 4.11.5 fhl;Lfpd;wJ.
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,e;j kpd;gpwg;ghf;fpapdhy; gpwg;gpf;fg;gLk; kpd;dpd; msit mjpfupf;fr;

nra;tjw;F

(i) RUs;fspd; vz;zpf;ifia mjpfupf;fr; nra;a Ntz;Lk;.

(ii) Row;rp Ntfj;ij mjpfupf;fr; nra;a Ntz;Lk;.

(iii) fhe;jj;jpd; typikia mjpfupf;fr; nra;a Ntz;Lk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

• kpd;gpwg;ghf;fpf;Fupa mbg;gilj; jj;Jtj;ij Kjypy;

Kd;itj;jtu; ikf;fy; guNlahthu; (fp.gp 1831).

 4.11.3 irf;fps; ildNkh 4.11.3 irf;fps; ildNkh 4.11.3 irf;fps; ildNkh 4.11.3 irf;fps; ildNkh 4.11.3 irf;fps; ildNkh

irf;fps; ildNkhtpy; fhe;jKk; fk;gpr; RUspDs; fhzg;gLk;. ,q;F

fk;gpr;  RUspDs;; fhe;jk; Roy tplg;gLfpd;wJ.

,q;F typikahd fhe;jk; gad;gLj;jg;gLfpwJ. ildNkh MlNyhl;l

kpd;id cw;gj;jpahf;Ffpd;wJ. mjhtJ> ,q;F Njhd;Wk; kpd;Ndhl;lj;jpd;

jpir fzj;Jf;Ff; fzk; khWfpd;wJ. ,k;kpd;> fk;gpr; RUspd; ,U

KidfspD}lhfTk; irf;fpspd; Kfg;G tpsf;fpw;Ff; nfhz;Ltug;gl;L mjpy;

cs;s kpd;Fkpo; xspur; nra;ag;gLfpd;wJ.

irf;fpis Ntfkhfr; nrYj;Jk;NghJ ildNkhtpd; fhe;jk; Ntfkhfr;

Roy;fpd;wJ. ,jdhy;> mjpf msT kpd; cw;gj;jpahf;fg;gl;L kpd;;Fkpo;

gpufhrkhf xspu;fpd;wJ.

ikf;fy; guNl

cU 4.11.6 irf;fps; ildNkhcU 4.11.6 irf;fps; ildNkhcU 4.11.6 irf;fps; ildNkhcU 4.11.6 irf;fps; ildNkhcU 4.11.6 irf;fps; ildNkh

RoYk; ,wg;gu;j; jf;if

mr;R

 Gwf; ftrk;
cUis tbthd fhe;jk;

RUs;

Kid

,Uk;Gr; rl;lk;
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 4.11.4 #upaf; fyk;4.11.4 #upaf; fyk;4.11.4 #upaf; fyk;4.11.4 #upaf; fyk;4.11.4 #upaf; fyk;

#upadpd; xspr; rf;jp #upaf; fyj;jpy; kpd;rf;jpahf khw;wkilfpwJ.

ngUk;ghyhd #upaf; fyq;fs;

r py pf ;fd ; vd ;Dk ; %yfj ;j pdhy ;

Mf;fg;gl;Ls;sd. #upaf; fyj;jpYs;s

rpypf;fdpd; xU gFjp Nghud; (B)

%yfj ;ijf ;  fye ;J   p tif

rpypf;fdhfTk; kWgFjp Mrdpf;F  ( As)

%yfj ;ijf ;  fye ;J n tif

rpypf;fdhfTk; khw;wg;gLtjhy; p - n  re;jp

cUthFk;. ,e;j p - n  re;jpapy; #upa

xsp gLk;NghJ rpwpa kpd;Ndhl;lk;

cw;gj;jp Mf;fg;gLk;.

xU kpd;fyj;jpypUe;J kpfr; rpwpa kpd;Ndhl;lk;> mOj;j NtWghL

(Nthy;w;wsT) vd;gd cUthfpd;wd. mjpf vz;zpf;ifahd #upaf;

fyq;fisj; njhluhf ,izg;gjd; %yk; mjpf Nthy;w;wsT ngwg;gLfpd;wJ.

,tw;iwr; rkhe;jukhf ,izg;gjd; %yk; mjpf kpd;Ndhl;lk; ngwg;gLfpd;wJ.

,jdhy;> #upaf; fyq;fis rkhe;jukhf ,izg;gjd; %yk; mjpf kpd;idg;

ngwKbAk;. #upaf; fyq;fisg; nghUj;jkhd Kiwapy; njhluhfNth>

rkhe;jukhfNth ,izj;Jr; #upag; gly; cw;gj;jp nra;ag;gLfpwJ. ,aq;Ffpd;w

gFjpfSk; tpuakhfpd;w gFjpfSk; ,y;yhikahy; #upaf; fyq;fis ePz;l

fhyk; gad;gLj;jyhk;.

Muk;g fhyj;jpy; cw;gj;jp nra;ag;gl;l #upaf; fyj;jpd; tpidj;jpwd;

(fyj;jpw;Ff; fpilf;Fk; #upa xspia kpd;dhf khw;Wjy;)  6% 

−

 8 %

MFk;. vdpDk;> jw;NghJ gad;gLj;jg;gLk; #upaf; fyj;jpd; tpidj;jpwd;

25% 

−

 30 % msTf;F mjpfupj;Js;sJ.

#upaf; fyk; gad;gLk; re;ju;g;gq;fs;#upaf; fyk; gad;gLk; re;ju;g;gq;fs;#upaf; fyk; gad;gLk; re;ju;g;gq;fs;#upaf; fyk; gad;gLk; re;ju;g;gq;fs;#upaf; fyk; gad;gLk; re;ju;g;gq;fs;

(i)  ,yj;jpudpay; fzpg;ghd;

(ii)   nraw;iff; Nfhs;

(iii) ,yj;jpudpay; fbfhuk;

(iv) gpujhd kpd; toq;fy; ,y;yhj fpuhkq;fs;

cU 4.11.7cU 4.11.7cU 4.11.7cU 4.11.7cU 4.11.7

xspr; rf;jp kpd; rf;jp

cU 4.11.8cU 4.11.8cU 4.11.8cU 4.11.8cU 4.11.8

nraw;iff; Nfhspy;nraw;iff; Nfhspy;nraw;iff; Nfhspy;nraw;iff; Nfhspy;nraw;iff; Nfhspy;

fhzg;gLk; #upag; gly;fhzg;gLk; #upag; gly;fhzg;gLk; #upag; gly;fhzg;gLk; #upag; gly;fhzg;gLk; #upag; gly;
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4.12 eNdh njhopDl;gtpaypd; gad;ghL4.12 eNdh njhopDl;gtpaypd; gad;ghL4.12 eNdh njhopDl;gtpaypd; gad;ghL4.12 eNdh njhopDl;gtpaypd; gad;ghL4.12 eNdh njhopDl;gtpaypd; gad;ghL

Gw;WNeha; itj;jpau; Neha;j; jLg;G kUe;ijg; GFj;jp (syringe) %yk;

Nehahspapd; FUjpf;Fs; nrYj;Jfpd;whu;. mk;kUe;jpy; cs;s ,ae;jpu kdpju;fs;

(NuhNghf;fs;) FUjpapD}lhfg; Gw;WNeha;f; fyq;fisj; Njbr; nry;fpd;wd.

Vida fyq;fSf;Fr; Nrjk; Vw;glhj tifapy; Gw;W Neha;f; fyq;fis

khj;jpuk; mopf;fpd;wd.

ePq;fs; NkNy thrpj;jJ tpQ;Qhdg; Gidfijapd; xU gFjp vd

epidj;jpUg;gPu;fs;. vdpDk;> vjpu;fhyj;jpy; eNdh njhopDl;gtpaypd;

tsu;r;rpapdhy; ,J rhj;jpakhff;$ba tha;g;G cs;sij ePq;fs; mwptPu;fsh?

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

~eNdh| vd;Dk; nrhy;yhdJ fpNuf;f nkhopapy; Fs;sd; vd;w nghUisj;

jUfpd;wJ. ,jpypUe;J eNdh njhopDl;gtpay; vd;gJ kpfr; rpwpa nghUSld;

njhlu;GgLj;jpr; nra;ag;gLk; xU nrad;Kiw vd tpsq;fpf; nfhs;syhk;.

 4.12.1 eNdh njhopDl;gtpaypd; vz;zf;fU 4.12.1 eNdh njhopDl;gtpaypd; vz;zf;fU 4.12.1 eNdh njhopDl;gtpaypd; vz;zf;fU 4.12.1 eNdh njhopDl;gtpaypd; vz;zf;fU 4.12.1 eNdh njhopDl;gtpaypd; vz;zf;fU

vk;ikr; #oTs;s midj;Jg; nghUs;fSk; ntWk; fz;Zf;Fg;

Gyg;gLtjpy;iy. ,t;thwhd> fz;Zf;Fg; Gyg;glhj rpwpa nghUs;fspd;

gUkid msg;gjw;F eNdhkPw;wu; gad;gLj;jg;gLfpwJ. eNdhkPw;wu; vd;gJ

xU kPw;wupd; gpy;ypadpd; xU gFjpahFk; (0.000 000 00 1m / 10   9m). eNdhkPw;wu;

gupkhzj;jpy; Muk;gpj;J eilngWk; cw;gj;jpr; nrad;Kiw eNdh

njhopDl;gtpay; vdg;gLk;. 1 - 100 eNdhkPw;wu; msTs;s Jzp;f;iffs; cw;gj;jpr;

nrad;Kiwf;Fg; gad;gLj;jg;gLk;. ,it eNdh Ez;Jzpf;iffs; vd

miof;fg;gLk;. rlg;nghUspd; fl;likg;G myfhd mZ> %yf;$Wfs; vd;gd

eNdhkPw;wu; gupkhzj;jpy; (gUkd;) cs;s Jzpf;iffs; MFk;. eNdh

njhopDl;gtpaypy; eNdh Jzpf;iffisj; Njitf;Nfw;gg; gad;gLj;jp eNdh

cNyhfk;> eNdh gy;gFjpaq;fs;> kUe;Jfs; vd;git jahupf;fg;gLtJld;

eNdh NuhNghf;fs;> eNdh fzpdpfs; Nghd;w nraw;jpwd; kpf;f nghUs;fSk;

cw;gj;jp nra;ag;gLk;.

cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!

xU eNdhkPw;wu; tpl;lk; nfhz;l Ez; Jzpf;iff;Fk; xU kPw;wu; tpl;lk;

nfhz;l nghUs; xd;Wf;Fk; ,ilapyhd tpfpjk;> fhw;ge;jpd; tpl;lj;jpw;Fk;

GtpapdJ tpl;lj;jpw;Fk; ,ilapyhd tpfpjj;jpw;Fr; rkdhdjhFk;.

-
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eNdh njhopDl;gtpay; gw;wpj; jkJ fUj;Jfis Kjypy; ntspapl;ltu;

Nehgy; gupR ngw;w ngsjpftpay; tpQ;Qhdpahd upr;rhu;l; Ngu;kd; (fp.gp. 1959)

Mthu;. capu;f;fyq;fs; kpfr; rpwpait MapDk; mtw;wpd; nraw;jpwd;

mjpfkhdjhifahy; mt;thwhd rpwpa msT nfhz;l nghUs;fspypUe;J

gy tpaj;jF cw;gj;jpfis Mf;f KbAk; vd Ngu;kd; $wpdhu;.

,aw;if eNdh njhFjp,aw;if eNdh njhFjp,aw;if eNdh njhFjp,aw;if eNdh njhFjp,aw;if eNdh njhFjp

capu;f; fyq;fs; ,aw;ifahd eNdh njhFjpf;Fr; rpwe;j

cjhuzq;fshFk;. capu;f; fyq;fspy; fhzg;gLk; gy;NtW Gd;dq;fq;fs;

gy;NtW njhopYf;fhf ,irthf;fkile;Js;sd. vdNt> ,tw;iw

,aw;ifahd eNdh njhopw;rhiyfshff; fUj KbAk;.

mq;fpfspd; mbg;gil myfhd capu;f; fyj;jpDs; gy capu;r;

nrad;Kiwfs; eilngWfpd;wd. Rthrk;> foptfw;wy;> tsu;r;rp> njhFg;G

vd;gd mtw;Ws; rpythFk;. ,r;nrad;Kiwfs; midj;Jk; eNdh

gupkhzj;jpyhd (kpfr; rpwpa) nrad;KiwfshFk;.

jhtuf; fyj;jpy; eilngWk; xspj;njhFg;Gr; nrad;Kiwia

Nehf;FNthk;. jhtuf; fyj;jpy; fhzg;gLk; gr;iraj;jpy; eilngWfpd;w> xspr;

rf;jpiag; gad;gLj;jpf; fhgdPnuhl;irl;L> ePu; vd;gtw;iwf; FSf;NfhR>

xl;rprdhf khw;Wk; nrad;Kiw ,aw;ifapy; eilngWk; eNdh gupkhzj;jpyhd

nrad;KiwahFk;. vjpu;fhyj;jpy; eNdh njhopDl;gtpaypd; %yk;

nraw;ifahfTk; xspj;njhFg;Gr; nrad;Kiwia elj;j KbAkhapd; cyfk;

vjpu;Nehf;Ffpd;w czTj; jl;Lg;ghl;Lf;F epue;juj; jPu;T fhz KbAk;.

cU 4.12.1 jhtuf; fyk; xd;wpd; ,yj;jpud; EZf;Ff;fhl;bg; glk;cU 4.12.1 jhtuf; fyk; xd;wpd; ,yj;jpud; EZf;Ff;fhl;bg; glk;cU 4.12.1 jhtuf; fyk; xd;wpd; ,yj;jpud; EZf;Ff;fhl;bg; glk;cU 4.12.1 jhtuf; fyk; xd;wpd; ,yj;jpud; EZf;Ff;fhl;bg; glk;cU 4.12.1 jhtuf; fyk; xd;wpd; ,yj;jpud; EZf;Ff;fhl;bg; glk;

gr;iraTUkzp

fyr;Rtu;

fynkd;rt;T

Gd;ntw;wplk;

FopaTU
,iokzp

Gd;fU

nfhy;fpAly;

mff;fyTUr;

rpW tiy ,iuNghNrhk;

fU
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cU 4.12.2 jhkiu ,iyapy;cU 4.12.2 jhkiu ,iyapy;cU 4.12.2 jhkiu ,iyapy;cU 4.12.2 jhkiu ,iyapy;cU 4.12.2 jhkiu ,iyapy;

ePu;j; Jspfs; xl;lhJ> guthJePu;j; Jspfs; xl;lhJ> guthJePu;j; Jspfs; xl;lhJ> guthJePu;j; Jspfs; xl;lhJ> guthJePu;j; Jspfs; xl;lhJ> guthJ

fhzg;gLk; Kiwfhzg;gLk; Kiwfhzg;gLk; Kiwfhzg;gLk; Kiwfhzg;gLk; Kiw

nraw;ghL 4.12.1nraw;ghL 4.12.1nraw;ghL 4.12.1nraw;ghL 4.12.1nraw;ghL 4.12.1

jhkiu ,iyapd; kPJ ePu;j; Jsp xd;iw ,l;L mtjhdpAq;fs;. jhkiu

,iyapd; xU gFjpapd; NkYs;s nky;ypa Gwj;Njhw; gilia mfw;wpa

gpd; mt;tplj;jpy; xU ePu;j; Jspia ,l;L mtjhdpAq;fs;. cq;fs;

mtjhdpg;GfSf;fhd fhuzk; ahJ?

KjyhtJ re;ju;g;gj;jpy; ePu;j;Jsp

,iy Nkw;gug;gpd; kPJ xl;lhJ. ,jdhy;>

,iy <ukhfhJ. ,jw ;F fhuzk; >

,aw ;ifahd eNdh kl ;lj ;j pyhd

Jzpf;iffs; ,ize;Js;s Gwj;Njhy;

,iykPJ ,Ug;gjhFk;. vdNtjhd; vkJ

Kd;Ndhu; czitg; nghjp nra;tjw;F

jhkiu ,iyiag; gad;gLj;jpdu;.

,uz;lhtJ re;ju;g;gj;jpy; Ruz;LtJ

%yk; Gwj;Njhy; mfw;wg;gLtjhy; ePu;j;

Jspia ,l;lNghJ mJ ,iykPJ gutp

mjid <ug;gLj;JfpwJ.

nraw;if eNdh njhFjpnraw;if eNdh njhFjpnraw;if eNdh njhFjpnraw;if eNdh njhFjpnraw;if eNdh njhFjp

nghJthf md;wpypUe;J ,d;Wtiu %yg;nghUs;fis ntl;Ljy;>

tisj;jy;> jflhf;fy;> xl;Ljy; Nghd;w nrad;KiwfspD}lhf nghUs;fs;

cw;gj;jp nra;ag;gLfpd;wd. ,k;Kiw ~NkypUe;J fPo;Nehf;fpr; nry;Yjy;|

(top - down) vd miof;fg;gl;lJ. vdpDk;> Ngu;kd; fUj;Jg;gb eNdh

njhopDl;gtpayhdJ mZ kl;lj;jpd; gFjpapypUe;J Muk;gpj;J mjd; ,Wjp

Kbthd cw;gj;jpg; nghUis Nehf;fpr; nry;tjhFk;. ,jid Ngu;kd; ~fPopUe;J

Nky;Nehf;fpr; nry;Yjy;| (bottom - up) vd;W mioj;jhu;.

cw;gj;jpr; nrad;Kiwfspd;NghJ eNdh gUkd; nfhz;l gFjpapypUe;J

Muk;gpj;Jr; nry;Yk;NghJ cau;juk; nfhz;l cw;gj;jp xd;iw Mf;f KbAk;

vd Ngu;kd; tpsf;fpdhu;. ,t;Tw;gj;jpr; nrad;Kiwapy; mZf;fs; Fwpj;j

xOq;fpy; xOq;FgLj;jg;gLfpd;wd. jw;nghOJ gad;gLj;jg;gLfpd;w

ngUk;ghyhd nghUs;fs; ~NkypUe;J fPo;Nehf;fpr; nry;Yjy;| nrad;Kiw

%yk; cw;gj;jp nra;ag;gLfpd;wd. ,q;F %yg; nghUs;fspy; mZf;fs;

Njitf;F Vw;g xOq;FgLj;jg;gLtjpy;iy. ,jdhy;> ,t;Tw;gj;jpg; nghUs;fs;

xg;gkpy;yhjjhf ,Uf;Fk;. ,jdhy;> ntbg;Gfs; Vw;glf;$badthfTk; tpiutpy;

epwkhw;wk; milaf;$badthfTk; fhzg;gLfpd;wd. vdpDk;> eNdh

njhopDl;gtpay;; %yk; cw;gj;jp nra;ag;gl;l nghUs;fspy; ,t;thwhd

FiwghLfs; Njhd;Wtjpy;iy. ,q;F fPopUe;J Nky;Nehf;fpr; nry;Yk; Kiw

gpd;gw;wg;gLtjhy; cau;juk; nfhz;l nghUs;fis cw;gj;jp nra;a KbAk;.
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eNdh njhopDl;gtpaypy; eNdh gUkd; (gupkhzk;) nfhz;l

,ae;jpuq;fs; Njitg;gLfpd;wd. vdpDk;> ,t;tpae;jpuq;fis mikg;gJ

,d;Dk; gupNrhjid kl;lj;jpNyNa cs;sJ. ,t;tpae;jpuq;fs; %yk;

Njitahd %yg;nghUs;fSk; khjpup tbtKk; toq;fg;gl;lJk; vkf;Fj;

Njitahd nghUs ;fis cw ;gj ;j p nra ;a KbAkhapUf ;Fk ; .

,r;nrad;Kiwapd;NghJ ,urhadr; nraw;ghLfs; %yk; eNdh Jzpf;iffs;

njhlu;GgLj;jg;gLk;. ,q;F vy;yh mZf;fSk; rupahd ,lq;fspy;

epiyepWj;jg;gl;L cau;juk;  nfhz;l cw;gj;jpfs; ngwg;gLfpd;wd.

eNdh njhopDl;gtpaypy; gad;gLj;jg;gLk; gpujhd %yfk; fhgdhFk;.

fhuPak;> ituk; vd;gd fhgdpd; gpwjpUg;gq;fshFk;. GsuPd; nraw;ifahf

cw;gj;jp nra;ag;gl;l fhgdpd; %d;whtJ gpwjpUg;gkhFk;.

fhgd; gf;fp ge;J> fhgd; eNdh Foha;> fhgd; eNdh CJFoha;

vd;gd GshPd; %yk; cw;gj;jpahf;fg;gl;l rpy nghUs;fshFk;.

fhgd;fhgd;fhgd;fhgd;fhgd;     gf;fpgf;fpgf;fpgf;fpgf;fp          ge;Jge;Jge;Jge;Jge;J

rkr;rPuhd fl;likg;gpy; xOq;fikf;fg;gl;Lr;

nra;ag;gl;l 60 fhgd; Jzpf;iffisf; nfhz;ljhFk;. ,J

Njhw;wj;jpy; fhw;ge;jpd; mikg;ig xj;jJ (cU 4.12.3 a).

fhgd; eNdh Foha;fhgd; eNdh Foha;fhgd; eNdh Foha;fhgd; eNdh Foha;fhgd; eNdh Foha;

mWNfhz tbtq; nfhz;l fhgdpdhyhd> rpypz;lu;

mikg;igf; nfhz;lJ. rpwe;j flj;jpahfg; gad;gLk;

(cU 4.12.3 b).

fhgd; eNdh CJFoha;fhgd; eNdh CJFoha;fhgd; eNdh CJFoha;fhgd; eNdh CJFoha;fhgd; eNdh CJFoha;

mWNfhz tbtk; nfhz;l fhgdpdhyhd> $k;gf

tbtj;ijf; nfhz;lJ (cU 4.12.3 c).

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

eNdh njhopDl;gtpaYf;F mtrpakhd fdpg;nghUs; tsk; ,yq;ifapy;

fhzg;gLfpwJ. fhuPak;> mg;gw;iww;W> ,y;kidw;W> Nru;f;Nfhd;>

nkhNdhirl;L> gbfk;; vd;gd ,jw;F cjhuzq;;fshFk ;.

eNdh gupkhzKs;s cgfuzq;fspd; Jizg; ghfq;fis cw;gj;jp

nra;tjw;F cynfq;Fk; cs;s tpQ;Qhdpfs; gupNrhjidfs; %yk; Ma;Tfis

Nkw;nfhz;L tUfpd;wdu;. ,jd; %yk; eNdh ,ae;jpu kdpju;fis (NuhNghf;fs;)

cUthf;FtNj Kf;fpa Nehf;fkhFk;. ,q;F tpQ;Qhdpfs; gy;NtW

(b)

cU 4.12.3cU 4.12.3cU 4.12.3cU 4.12.3cU 4.12.3
(c)

(a)
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Ntiyfisg; Gupaf;$ba NuhNghf;fisj; jtpu;j;J xU Fwpg;gpl;l Ntiyia

my;yJ rpy Ntiyfis khj;jpuk; nra;af;$ba Ez;zpa NuhNghf; $l;lq;fis

cUthf;f vz;zpAs;sdu;.

,t;thW eNdh NuhNghf;fis

cUthf;Ftjw;F eNdh msTs;s

gFjpfs; gy xd;W Nru;f;fg;gl Ntz;Lk;.

,it ntWq; fz;Zf;Fj; njupahjit

ahifahy;> Ez;zpa nghUs;fis

mtjhd pf ; ff ;$ba ,yj ;j p ud ;

EZf;Ff;fhl;b Nghd;w xspapay;>

,yj;jpudpay; cgfuzq;fs; gad;

gLj ;jg ; gLk ; .  ,t ;Tgfuzq ;fs ;

tpQ;Qhdpfis eNdh cyfj;jpw;Fs;

gpuNtrpj;J> mjidf; ifahs;tjw;Fupa

Mw;wiy toq;Ffpd;wd.

 4.12.2 eNdh njhopDl;gtpaypd; gad;ghL 4.12.2 eNdh njhopDl;gtpaypd; gad;ghL 4.12.2 eNdh njhopDl;gtpaypd; gad;ghL 4.12.2 eNdh njhopDl;gtpaypd; gad;ghL 4.12.2 eNdh njhopDl;gtpaypd; gad;ghL

eNdh njhopDl;gtpaypd; %yk; cw;gj;jp nra;ag;gLfpd;w nghUs;fs;

itj;jpaj; Jiw> nghwpapay; Jiw> rf;jp tY> Efu;Tg;nghUs;>

njhiyj;njhlu;Gj; njhopDl;gtpay;; Nghd;w gy;NtW Jiwfspy; ngupa Gul;rpia

Vw;gLj;Jk; vd vjpu;ghu;f;fg;gLfpd;wJ. eNdh njhopDl;gtpaypd; cw;gj;jpg;

nghUs;fs; gy ,d;Dk; guPl;rhu;j;j epiyapNyNa cs;sd. vdpDk;> eNdh

njhopDl;gtpaypd; %yk; jahupf;fg;gl;l rpy nghUs;fs; jw;NghJ gy

Jiwfspy; gad;ghl;by; cs;sd.

kUj;Jtj; JiwkUj;Jtj; JiwkUj;Jtj; JiwkUj;Jtj; JiwkUj;Jtj; Jiw

eNdh njhopDl;gtpaypd; %yk;> fhaq;fis kiwf;Fk; ge;jdk; (ban-

dage)> rj;jpurpfpr;ir cgfuzq;fspy; G+rg;gLfpd;w Ez;zq;fpj; njhw;W

Vw;gLtijj; jLf;Fk; eNdh Ez;Zapu;nfhy;ypg; G+r;R> tbfl;Ljy; Nghd;w

nraw;ghLfspy; gad;gLj;jg;gLk; eNdh tbfl;b Nghd;wit cw;gj;jpahf;fg;gl;L>

jw;nghOJ gad;gLj;jg;gLfpd;wd. mtw;wpy; fhzg;gLk; Ez;zpa

Jzpf;iffspD}lhf Ez;zq;fpfs; nry;y KbahJ.

eNdh njhopDl;gtpaypD}lhf Nehahspfspd; FUjpapy; fhzg;gLk;

FSf;Nfhrpd; msT> nfhy];uNuhy; msT vd;gtw;iw ,yFthff; fzpj;Jf;

nfhs;s KbAk;. Gw;WNeha;f; fyq;fis mopg;gjw;Fk; ePupopT Nehahsu;fSf;Fr;

r pf pr ;ir mspf ;fTk ; nraw ;ifahd vd;Gfisj ; jahu pf ;fTk ;

,j;njhopDl;gtpaiyg; gad;gLj;j Kaw;rpfs; Nkw;nfhs;sg;gLfpd;wd.

cU 4.12.4 FUjpf; fyq;fSf;fpilapy;cU 4.12.4 FUjpf; fyq;fSf;fpilapy;cU 4.12.4 FUjpf; fyq;fSf;fpilapy;cU 4.12.4 FUjpf; fyq;fSf;fpilapy;cU 4.12.4 FUjpf; fyq;fSf;fpilapy;

cyhTk; eNdh NuhNghf; $l;lk;cyhTk; eNdh NuhNghf; $l;lk;cyhTk; eNdh NuhNghf; $l;lk;cyhTk; eNdh NuhNghf; $l;lk;cyhTk; eNdh NuhNghf; $l;lk;

Xtpauhy; fhl;lg;gl;Ls;s tpjk;Xtpauhy; fhl;lg;gl;Ls;s tpjk;Xtpauhy; fhl;lg;gl;Ls;s tpjk;Xtpauhy; fhl;lg;gl;Ls;s tpjk;Xtpauhy; fhl;lg;gl;Ls;s tpjk;

eNdh NuhNghnrq;Fopak;
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rf;jp tY cw;gj;jprf;jp tY cw;gj;jprf;jp tY cw;gj;jprf;jp tY cw;gj;jprf;jp tY cw;gj;jp

jw;nghOJ rf;jpiag; ngwg; gad;gLj;jg;gLk; capHr; Rtl;L

vupnghUs;fs; $ba tpiutpy; jPu;e;J tpLk;. ,jdhy;> vjpu;fhyj;jpy; ghupa

rf;jp neUf;fb Vw;gLk;. MfNt> khw;Wr; rf;jp tsq;fspd; kPJ mjpf ftdk;

nrYj;jg;gLfpd;wJ. #upa rf;jp> Ijurd; vupnghUs; fyk; Nghd;wit khw;Wr;

rf;jp %yq;fSf;Fr; rpy cjhuzq;fshFk;. #upaf; fyk;> #upa rf;jpia

kpd;rf;jpahf khw;Wfpd;wJ. ,jd; tpidj;jpwd; kpff; FiwthdjhFk;. vdpDk;>

mjd; tpiy mjpfkhdjhFk;. ,e;epiyikia khw;wpaikf;Fk; nghUl;L

eNdh njhopDl;gtpaypd; %yk;> tpidj;jpwd;kpf;f> tpiy Fiwthd #upaf;

fyq;fisj; jahupf;Fk; Kaw;rpfs; Nkw;nfhs;sg;gl;L tUfpd;wd.

Ijurd; vupnghUs; fyk; xU khw;Wr; rf;jp KjyhFk;. Nkhl;lu;

thfdq;fspy; ,jidg; gad;gLj;Jtjw;fhd gupNrhjidfs; elj;jg;gl;L

tUfpd;wd. ,f;fyq;fspd; gad;ghl;by; ,tw;iwf; fsQ;rpag;gLj;JtJk; nfhz;L

nry;tJk; gpur;rpidfshf cs;sd. MfNt> ,g; gpur;rpidiaj; jPu;g;gjw;F

eNdh njhopDl;gtpaYld; njhlu;Ggl;l GsuPidg; gad;gLj;JtJ rpwe;jJ

vdf; fz;lwpag;gl;Ls;sJ. NkYk;> kPnahLf;fpfs; (super condensors)> kPflj;jpfs;

(super conductors) vd;gtw;iwj; jahupf;fTk; eNdh njhopDl;gtpay;

gad;gLfpwJ.

Efu;Tg; nghUs;fisj; jahupj;jy;Efu;Tg; nghUs;fisj; jahupj;jy;Efu;Tg; nghUs;fisj; jahupj;jy;Efu;Tg; nghUs;fisj; jahupj;jy;Efu;Tg; nghUs;fisj; jahupj;jy;

rhjhuz Jzptiffspy; fhzg;gLk; rpwpa Jisfspy; J}rpj;

Jzpf;iffs;> vz;nza; vd;gd gbtjdhy; mtw;iwj; J}a;ikahf;Fk; Njit

Vw;gLfpwJ. eNdh njhopDl;gtpaypd; %yk; J}Rj; Jzpf;iffs;> vz;nza;;

vd;git gbahjthW JzptiffSk; MilfSk; cw;gj;jp nra;ag;gLfpd;wd

(Vnddpy;> eNdh cw;gj;jpfspy; Jisfs; kpfTk; rpwpait). ,jdhy;> ,tw;wpy;

J}Rj; Jzpf;iffs; jq;Ftjpy;iy. NkYk;> epwk; khwf;$ba cil> Fspu;>

#L vd;gtw;iwj; jhq;ff;$ba cil> cau;juk; nfhz;l fhYiw (socks)

vd;gtw;wpd; jahupg;Gf;Fk; ,j;njhopDl;gtpay; gad;gLfpwJ.

eNdh njhopDl;gtpaypd; %yk;

jahupf;fg;gl;l nldp]; kl;il (tennis

racket)> nfhy;g; kl;il (golf club)>

gl;kpd;ud; kl;il (badminton racket)

vd ; git cWj pahdjhfTk ;

tisahjjhfTk; Jy;ypakhdjhfTk;

fhzg;gLtjhy; ,J tpisahl;by;

<LgLgtu;fSf;F kpfTk; gaDs;sjhf

mikfpwJ.cU 4.12.5 cU 4.12.5 cU 4.12.5 cU 4.12.5 cU 4.12.5 eNdheNdheNdheNdheNdh     njhopDl;gtpaypd;njhopDl;gtpaypd;njhopDl;gtpaypd;njhopDl;gtpaypd;njhopDl;gtpaypd;

%yk; jahupf;fg;gl;l nldp]; kl;i%yk; jahupf;fg;gl;l nldp]; kl;i%yk; jahupf;fg;gl;l nldp]; kl;i%yk; jahupf;fg;gl;l nldp]; kl;i%yk; jahupf;fg;gl;l nldp]; kl;illlll
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xg;gid myq;fhuj; njhopypYk; eNdh njhopDl;gtpaypd; gq;fspg;G

kfj;jhdjhf mike;Js;sJ. clYf;Fg; gq;fk; tpistpf;Fk; #upaf;

fjpu;fspypUe;J ghJfhg;igg; ngwg; gad;gLk; fPwPk; tiffs;> Njhypy; <uypg;igg;

NgZtjw;Fg; gad;gLj;jg;gLk; fPwpk; tiffs; vd;gtw;wpy; eNdh

Jzpf;iffspd; %yk; mtw;wpd; juk; cau;j;jg;gl;Ls;sJ.

eNdh njhopDl;gtpaiyg; gad;gLj;jpj; jahupf;fg;gl;l epwg; G+r;Rfs;

(jPe;ij) Rtupd; kPJ J}Rj;Jzpf;iffs; gbahJ jLg;gjhy; ePz;lfhyk; epwk;

kq;fhJ fhzg;gLk;. ,g;G+r;Rfs; Rtupy; ntbg;Gfs; Vw;glhJ jLf;Fk;.

fz;zhbapd; kPJ g+rg;gl;l eNdh epwg; G+r;R fz;zhbapy; J}Rj;

Jzpf;iffisg; gbatplhJ. vdNt> ,J ~J}a;ikg;gLj;Jk; ad;dy;| vd

miof;fg;gLk;.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

eNdh njhopDl;gtpay; gw;wp ,izaj;jsk;> gj;jpupif> rQ;rpiffs;

%yk; jfty;fisr; Nrfupj;J ifNaL xd;iwj; jahupAq;fs;.

 4.12.3 eNdh njhopDl;gtpaypdhy; Vw;gLk; ghjpg;Gfs 4.12.3 eNdh njhopDl;gtpaypdhy; Vw;gLk; ghjpg;Gfs 4.12.3 eNdh njhopDl;gtpaypdhy; Vw;gLk; ghjpg;Gfs 4.12.3 eNdh njhopDl;gtpaypdhy; Vw;gLk; ghjpg;Gfs 4.12.3 eNdh njhopDl;gtpaypdhy; Vw;gLk; ghjpg;Gfs ;; ;; ;

mNef njhopDl;g Kiwfspy; ed;ikahd tpisTfisg; Nghy;

jPikahd tpisTfSk; Njhd;Wfpd;wd. eNdh njhopDl;gtpaYk;

mk;khjpupahdNj. vdpDk;> ed;ikahd tplaq;fs; mjpfkhdjhff;

fhzg;gLtjhy; ghjfkhd tpisTfis KbAkhd msT Fiwj;Jf;nfhz;L

,jidg; gad;gLj;jyhk;.

eNdh Jzpf;iffs; kz;> ePu;> tsp vd;gtw;Wld; Nruyhk;. ,jdhy;>

,it kdpjd; cl;gl Vida mq;fpfspd; clypDs;Sk; nry;yyhk;. ,t;thW

mq;fpfspy; Rfhjhug; gpur;rpidfs; Vw;gl tha;g;G cs;sik gupNrhjid

%yk; ep&gpf;fg;gl;Ls;sJ.

eNdh njhopDl;gtpay; %yk; er;Rj;jd;ikahd ,urhadg; nghUs;fis

cw;gj;jpnra;J Nghu;fspy; MAjq;fshfg; gad;gLj;jyhk;.

eNdh njhopDl;gtpay; ,d;Dk; gupNrhjiduPjpahfNt cs;sJ. ,jd;

gad;ghL tpupthf;fg;gLk;NghJ NkYk; gpur;rpidfs; cjakhfyhk;.

vjpu;fhyj;jpy; kdpju;fs; vjpu;Nehf;Fk; gpur;rpidfSf;Fj; jPu;Tfhz

,j;njhopDl;gtpay; NgUjtpahf mikAk;. ,tw;wpdhy; Njhd;Wk;

gpur;rpidfis fl;Lg;gLj;Jtjw;Fg; ~~nghWg;Gs;s eNdh njhopDl;gtpay;

kj;jpa epiyak;|| vd;w epWtdk; mikf;fg;gl;Ls;sJ.
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gapw ;r pgapw ;r pgapw ;r pgapw ;r pgapw ;r p

1. ntb nfhSj;jpa re;ju;g;gk; xd;iw epidTf;Ff; nfhz;L tUf.

(i) ntb nfhSj;Jk;NghJ ngsjpf khw;wkh my;yJ ,urhad khw;wkh

Vw;gl;lJ?

(ii) NkNy (i) ,y; toq;fpa tpilia cWjpg;gLj;Jk; tifapy; ntb

nfhSj;Jk;NghJ fpilf;Fk; mtjhdpg;Gfisg; gl;baw;gLj;Jf.

2. mZf;nfhs;if %yk; Kd;itf;fg;gl;l fUj;JfSf;Fr; rhu;ghd

  $w;WfSf;F vjpNu (√) milahsKk; rhu;gw;w $w;WfSf;F vjpNu

   (û) milahsKk; ,Lf.

(i) kf;dPrpa mZf;fs; ahTk; xj;jit.

(ii) ePu; %yf;$W cUthFk;NghJ Ijurd;> xl;rprd; Mfpa mZf;fSf;

fpilapyhd tpfpjk; vg;NghJk; 2:1 MFk;.

(iii) xl;rprd; mZthdJ ,yj;jpud;> GNuhj;jd;> epA+j;jpud; vd;Dk;

cgJzpf;iffisf; nfhz;lJ.

(iv) fhgd; mZthdJ xUNghJk; fe;jf mZit xj;jpuhJ.

(v) vy;yh Ijurd; mZf;fspYk; ,yj;jpud;> GNuhj;jd; vd;gd xt;nthd;W

tPjk; fhzg;gLfpd;wd. vdpDk;> epA+j;jpud;fspd; vz;zpf;if xd;W

my;yJ ,uz;L vd;wthW fhzg;gLk;.

(iv) tspapy; kf;dPrpak; jfdkilAk;NghJ kf;dPrpak; mZ

moptiltjpy;iy.

3. (m)fyg;GNyhfk; vd;why; vd;d?

(M)fPNo jug;gl;Ls;s nghUs;fisj; jahupg;gjw;F kpfg; nghUj;jkhd

fyg;GNyhfj;ijg; ngaupLf.

(i) kpd;Dgfuzq;fspy; fhzg;gLk; flj;jp

(ii) ntg;gr; RUs;

(iii) kpf ,NyrhdJk; cWjpahdJkhd thfdr; rl;lfk;

(iv) nts;spiag; Nghd;W gsgsg;ghdJk; JUg;gpbf;fhjJkhd fuz;b

(,) cq;fSf;F X,Y vd;Dk; cNyhfj; Jz;Lfs; (Nfhy;) jug;gl;Ls;sd.

mtw;Ws; xd;W ,Uk;gpdhYk; kw;iwaJ cUf;fpdhYk; nra;ag;gl;Ls;sJ.

mit ,uz;ilAk; NtWgLj;jp ,dq;fhzg; nghUj;jkhd nraw;ghL

xd;iwr; RUf;fkhf tpsf;Ff.

xg;gil 2xg;gil 2xg;gil 2xg;gil 2xg;gil 2

eNdh njhopDl;gtpay; njhlu;ghf tpsf;Ftjw;F nghUj;jkhd

ehlfnkhd;iwj; jpl;lkpl;L ghlrhiy tpQ;Qhdf; fofj;jpy; my;yJ

fhiyf; $l;lj;jpy; muq;Nfw;Wq;fs;.
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4. (m) tu;j;jf re;ijapypUe;J fPNo jug;gl;Ls;s xt;nthU nghUisAk;

tpiy nfhLj;J thq;Fk;NghJ ftdj;jpw;nfhs;s Ntz;ba ,U epajpfs;

tPjk; vOJf.

(i) Nahfl; (ii)  ghy;kh

(iii) rtu;f;fhuk; (iv) gog;ghdk;

  (M) me;j epajpfspy; ,uz;ilj; njupT nra;J mtw;wpy; cs;s

 FiwghLfs; njhlu;ghd fhuzq;fis vOJf.

5. $l;Lj; jputpaq;fs; gw;wp ePq;fs; fw;Wf; nfhz;l mwpitg; gad;gLj;jp

gpd;tUk; rl;lfj;ij epug;Gf.

6. (m)fPNo jug;gl;Ls;s gjq;fis tpsf;Ff.

 (i) xUgFjpak;  (ii) gy;gFjpak;

(M)gy;gFjpaq;fs; rpytw;wpd; ,ay;GfisAk; gad;ghLfisAk;

cs;slf;fpa ml;ltizia cq;fs; gapw;rpg; Gj;jfj;jpy; gpujp nra;J

ntw;wplq;fis epug;Gf.

---------------------------------

$l;Lj; jputpaq;fs;

ehu;fs; %yk; cWjp

ngw;wit -------------------------------------------

-----------
rd;tpr;

tbtk;

ngupa

Jzpf;if
------------------------ ------------

,ay;GfSk; gad;ghLfSk; gy;gFjpak;

1. ePiu> tspia cwpQ;rhJ> gpshj;jpf;Fg;

  Nghj;jy; jahupg;gjw;F mtrpakhdJ

3. ntg;g vjpu;g;G (ntg;gj;ijj; jhq;Fk;)

  cilfs; jahupg;gpy; gad;gLj;jg;gLk;

4. ntg;g kpd;fhtyp> ,NyrhdJ> nghjp

  nra;tjw;Fg; gad;gLj;jg;gLk;

5.

2. nghypitidy; FNshiul;L

ieNyhd; ehu;



,ytr tpepNahfj;jpw;fhf

78

7. (m) fyit vd;gjpypUe;J ePq;fs; tpsq;fpf;nfhs;tJ ahJ?

(M) ~fiury;| vd;Dk; njhil> ~fyit| vd;Dk;

 njhilapd; Xu; cgnjhilahFk;.

(i) Nkw;$wpa $w;iw tpsf;Ff.

(ii) fiury; my;yhj fyit vg;ngau;

   nfhz;L miof;fg;gLk;

(,)  fPNo jug;gl;Ls;s xt;nthU fiurypdJk; fiuak;> fiug;ghd;

 vit  vdf; $Wf.

(i) rPdpf; fiury;

(ii) 80 % kJrhuf; fiury;

(iii) nfhz;b]; fiury;

(iv) maBd; fiury;

(<)  Ma;$lj;jpy; fhzg;gl;l Nrhbaq; FNshiul;L cg;Gld; fpwP];

fye;jpUe;jJ. gy;NtW fiug;ghd;fs; gw;wpa cq;fsJ mwpitg;

gad;gLj;jp Nrhbaq; FNshiul;L cg;ig> fpwPi] mfw;Wtjd;

%yk; J}a;ikg;gLj;jf;$ba nraw;ghL xd;iwr; RUf;fkhf tpsf;Ff.

8. (i) cyu; kpd;fyj;jpd; kpd;dOj;j NtWghL ahJ?

(ii) cyu; kpd;fyj;jpy; fhzg;gLk; ,urhadg; gjhu;j;jq;fs; %d;iwg;

ngaupLf.

(iii) cyu; kpd;fyj;jpd; Neu; Kbtplkhd fhgd; Nfhypd; cr;rpapy;

gpj;jisf; ftrk; ,lg;gl;bUg;gjw;fhd fhuzk; ahJ?

(iv) thfdj;jpy; nghUj;jg;gl;Ls;s gw;wupia mbf;fb kpd;Ndw;w

Ntz;bajpy;iy. vdpDk;> mt;thwhd gw;wupia tPl;by;

gad;gLj;Jk;NghJ mbf;fb kpd;Ndw;w Ntz;Lk;. ,jw;fhd

fhuzk; ahJ?

(v) Nkhl;lu; thfdk; xd;iwr; nraw;glitf;f mjpf Neuk;

vLj;jjhapd; mk;Nkhl;lu; thfdj;jpy; cs;s gw;wupapd; juk;

gw;wp vt;thwhd KbTf;F tuyhk;?

fyit

fiury;


