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v ntt;NtW epajpfisg; gad;gLj;jp gjhu;j;jq;fis tifg;gLj;jTk;

v ntt;NtW gjhu;j;jq;fs; ePu;> mkpyq;fs;> fhuq;fs; vd;gtw;NwhL

fhl;Lk; ,ilj;jhf;fq;fis MuhaTk;

v rhulu;j;jp vd;Dk; vz;zf;fUit md;whl Ntiyfspd;NghJ

gpuNahfpf;fTk;

v gjhu;j;jq;fspd; ntg;gtpay;Gfis gaDWjpAila tifapy;

gad;gLj;jTk;;

v ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; Vw;gLk; ,urhad khw;wq;fis

EZfp MuhaTk;

v epiykpd;dpd; jd;ikiaAk; tpisitAk; NjbahaTk;

v kpd;Ndhl;lj;ijf; ifahStjw;Fg;  nghUj;jkhd nghUs;fisj;

njhpT nra;aTk;

v vspikahd kpd;Rw;Wfis cUthf;fTk;

v md;whlk; gad;gLj;Jk; gjhu;j;jq;fspd; ,urhadj; jd;ikia

,dq;fhz;gjw;fhfg; ghpNrhjidfs; ehlhj;jTk;

 Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.

,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>

                         gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;

,ilj;jhf;fq;fSk;,ilj;jhf;fq;fSk;,ilj;jhf;fq;fSk;,ilj;jhf;fq;fSk;,ilj;jhf;fq;fSk;
05
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md;whl tho;tpy; ehk; ngUk;njhifahd gy;NtW gjhu;j;jq;fisf;

fhz;fpd;Nwhk;. vkJ maw;#oYk; kdpju;fs; cl;gl Vida rfy

caphpdq;fSk; gy;NtW gjhu;j;jq;fshy; Mf;fg;gl;Ls;sd. vkJ

maw;#oypy; fhzg;gLk; gjhh;j;jq;fis ntt;NtW epakq;fisg;

gad;gLj;jp tifg;gLj;j Kaw;rpg;Nghk;. gjhu;j;jq;fisg; gpujhdkhf

mtw;wpd; ngsjpf ,ay;Gf;Nfw;g fyitfs;> Nrh;itfs; vdTk;

cNyhfq;fs;> my;YNyhfq;fs; vdTk; tifg;gLj;jyhk;.

ePu;> gdpf;fl;b> ePuhtp Mfpatw;iwf; ftdpg;Nghk;. ,it ePupd;

ntt;NtW ngsjpf epiyfshFk;. ,aw;ifapy;; ePu; jputepiyapy;

fhzg;gLfpwJ. jpz;kepiyapy; fhzg;gLk; ePu; gdpf;fl;bahFk;. thA

epiyapy; mJ ePuhtpahf cs;sJ. ,aw;ifapy; ePh; gdpf;fl;bahfj;

JUtg; gpuNjrq;fspYk; ePuhtpahf tspkz;lyj;jpYk; jputepiyapy;

Vida ePh; epiyfspYk; fhzg;gLk;.

jpz;kepiyapy; fhzg;gLk; gjhu;j;jq;fspd; gpujhdkhd Xh; ,ay;G

td;ik MFk;. jpz;kj;jpw;Ff; Fwpj;j tbtKk; fdtsTk; cz;L.

jpz;kj;ijg; Gw tpiriag; gpuNahfpj;J neUf;f KbahJ. mjhtJ>

mit Fwpj;j  fdtsit cilait. ePq;fs; #oypy; fhZk;

fw;fs;> kuf;Fw;wpfs; Nghd;;wit ,t;thwhd ,ay;Gfisf; nfhz;lit.

vdNt> mtw;iwj; jpz;kepiyapy; fhzg;gLk; gjhu;j;jq;fs; vd

tifg;gLj;jyhk;.

jputepiyapy; fhzg;gLk;

gjhu;j;jq;fs; guTk; jd;ikAilait.

vdNt> mtw;Wf;Ff; Fwpj;j tbtk;

fpilahJ. mit> jhk; mlq;fpAs;s

ghj;jpuj;jpd; tbtj;ijg; ngWk;.

jpz;kq;fisg; Nghd;Nw jputq;fisAk;

Gw t piriag ;  g p uNahf pj ;J

neUf;fKbahJ. mjhtJ> mit

jpl;lkhd fdtsT cilait  ePu;> kz;nzz;nza;> Bry; Nghd;w

jputq;fs; Nkw;Fwpg;gpl;l ,ay;Gfisf; fhl;Lfpd;wikahy; mtw;iwj;

jput epiyapy; fhzg;gLk; gjhu;j;jq;fs; vd tifg;gLj;jyhk;.

5'1 5'1 5'1 5'1 5'1 ntt;NtW epakq;fisg; gad;gLj;jp gjhu;j;jq;fisntt;NtW epakq;fisg; gad;gLj;jp gjhu;j;jq;fisntt;NtW epakq;fisg; gad;gLj;jp gjhu;j;jq;fisntt;NtW epakq;fisg; gad;gLj;jp gjhu;j;jq;fisntt;NtW epakq;fisg; gad;gLj;jp gjhu;j;jq;fis

tifg;gLj;jy;tifg;gLj;jy;tifg;gLj;jy;tifg;gLj;jy;tifg;gLj;jy;

 cU 5.1 jputq;fs; mit

mlq;fpapUf;Fk; ghj;jpuj;jpd;

tbtj;ijg; ngWk;

5.1.15.1.15.1.15.1.15.1.1     gjhu;j;jq;fis mtw;wpd; ngsjpf epiyf;F Vw;g tifg;gLj;jy;gjhu;j;jq;fis mtw;wpd; ngsjpf epiyf;F Vw;g tifg;gLj;jy;gjhu;j;jq;fis mtw;wpd; ngsjpf epiyf;F Vw;g tifg;gLj;jy;gjhu;j;jq;fis mtw;wpd; ngsjpf epiyf;F Vw;g tifg;gLj;jy;gjhu;j;jq;fis mtw;wpd; ngsjpf epiyf;F Vw;g tifg;gLj;jy;
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thA epiyapy; fhzg;gLk; gjhu;j;jq;fSk;

jputq;fisg; Nghd;Nw gutpr; nry;Yk;

jd;ikAilait. vdNt> thAf;fSf;Fk;

Fwpj;j tbtk; fpilahJ. ,jdhy;> mit

mlq;fpAs;s ghj;jpuj;jpd; tbtj;ijg; ngWk;.

Gwtpiriag; gpuNahfpj;J thAf;fis neUf;f

KbAk;. vdNt> thAf;fSf;F Fwpj;j fdtsT

,y;iy.  xl;rprd;> iejurd;> ePuhtp> tsp Nghd;w

gjhu;j;jq;fs; Nkw;gb ,ay;Gfisf; fhl;Lfpd;wd.

vdNt> ,tw;iw thAepiyapy; fhzg;gLk;

gjhu;j;jq;fs; vd tifg;gLj;jyhk;.

,dp ehk; gjhu;j;jq;fis tifg;gLj;Jtjw;fhf gad;gLj;jpa

jpz;kk;> jputk;> thA Mfpa epiyfspd; ,ay;Gfis nghopg;ghf;fp

Nehf;FNthk;. ml;ltiz 5.1 If; ftdpAq;fs;.

cU 5' 2 xU thA (maBd;

Mtp) mJ mlq;fpAs;s

ghj;jpuk; KOtJk;

gutpapUj;jy;

xg;gil 5.1xg;gil 5.1xg;gil 5.1xg;gil 5.1xg;gil 5.1

ml;ltiz 5.1 ,y; jug;gl;Ls;s ,ay;Gfis ftdj;jpw; nfhz;L

fPNo jug;gl;l nghUs;fis mtw;wpd; epiyfSf;fika jpz;kq;fs;>

jputq;fs;> thAf;fs; vd tifg;gLj;Jq;fs;. kz;nzz;nza;> vy;.gp.

thA> ,wg;gu; mopg;ghd;> ,Uk;G Mzp> ghy;> ngw;Nwhy;> tsp> gPq;fhd;>

fhgdPnuhl;irl;L> fuz;b.

jpz;kkjpz;kkjpz;kkjpz;kkjpz;kk ;; ;; ; jputk;j putk ;j putk ;j putk ;j putk ; thAthAthAthAthA

 td;ikahdJ td;ikaw;wJ td;ikaw;wJ.

jpl;lkhd tbtk;

cz;L.

gutpr; nry;Yk; jd;ik

AilaJ. vdNt> Fwpj;j

tbtk; fpilahJ. ,it

mlq;fpAs;s ghj;jpuj;jpd;

tbtj;ijg; ngWk;.

gutpr; nry;Yk; jd;ik

cilaJ. vdNt> Fwpj;j

tbtk; fpilahJ. ,it

mlq;fpAs;s ghj;jpuj;jpd;

tbtj;ijg; ngWk;.

Gw tpirapdhy; neUf;f

KbahJ. vdNt>

jpl;lkhd fdtsT

cz;L.

Gw tpirapdhy; neUf;f

KbahJ. vdNt>

jpl;lkhd fdtsT

cz;L.

Gwtpirapdhy; neUf;f

KbAk;. vdNt> jpl;lkhd

fdtsT fpilahJ.

 ml;ltiz 5'1 jpz;kq;fs;> jputq;fs;> thAf;fspd; ,ay;Gfs;
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  vkJ #oypy; fhzg;gLk; ngUk;ghyhd gjhu;j;jq;fis J}a

gjhu;j;jq;fspd; fyitfshff; fUjyhk;. fyitfis Vftpdf;

fyitfs; vdTk; gy;ypdf; fyitfs; vdTk; tifg;gLj;jyhk;.

Vftpdf; fyitfs;Vftpdf; fyitfs;Vftpdf; fyitfs;Vftpdf; fyitfs;Vftpdf; fyitfs;

Vftpdf; fyitfs;  Kw;WKOjhfg; ghu;itf;F xNu

jd;ikAilait. xj;j ,ay;igf; nfhz;lit. rPdpf;fiury;>

cg;Gf;fiury; Nghd;wtw;iw  ,tw;wpw;F cjhuzq;fshff; Fwpg;gplyhk;.

fiury; KOtJk; xNu jd;ikiaNa nfhz;bUf;Fk;. vdNt> ,it

Vftpdf; fyitfs; vdg;gLk;.

gy;ypdf; fyitfs;gy;ypdf; fyitfs;gy;ypdf; fyitfs;gy;ypdf; fyitfs;gy;ypdf; fyitfs;

 fyitapd; jd;ikAk; ,ay;GfSk; mjd; vy;yhg; gFjpfspYk;

rPuhf ,y;yhJ fhzg;gbd;; mt;thwhd fyit> gy;ypdf; fyit

vdg;gLk;. gy;ypdf; fyitapy; mlq;fpAs;s gjhu;j;jq;fspd; ,ay;Gfis

NtWgLj;jp ,dq;fhzyhk;. kzy;> JUg;gpbj;j Mzp> Nrw;WePu;

Nghd;wit mt;thwhd ,ay;Gfisf; fhl;Lk;. vdNt> ,it gy;ypdf;

fyitfs; vdg;gLk;.

J}a gjhu;j;jq;fs;J}a gjhu;j;jq;fs;J}a gjhu;j;jq;fs;J}a gjhu;j;jq;fs;J}a gjhu;j;jq;fs;

khwhj fl;likg;igf; nfhz;l gjhu;j;jq;fs; J}a gjhu;j;jq;fs;

vdg;gLk;. cg;Gf;fiury; xU Vftpdf; fyit vd;gij ePq;fs;

mwptPu;fs;. ngsjpf hPjpapy; Nehf;FNthkhdhy; mjpy; cg;Gk; ePUk;

mlq;fpAs;sd. cg;G> ePu; Mfpad khwhf; fl;likg;ig ciladthFk;.

vdNt> mit J}a gjhu;j;jq;fshFk;.

khwhj fl;likg;Gfisf; nfhz;l gjhu;j;jq;fisr; Nrh;itfs;

vdTk; %yfq;fs; vdTk; ,U tifg;gLj;jyhk;.

Nrh;itfs;Nrh;itfs;Nrh;itfs;Nrh;itfs;Nrh;itfs;

Nrh;it J}a gjhu;j;jkhifahy; mjw;F khwhj fl;likg;Gz;L.

Nrh;itfis ,urhad hPjpapy; mtw;iw Mf;fpAs;s %yfq;fshfg;

5.1.2 fl;likg;Gf;F Vw;gg; gjhu;j;jq;fis tifg;gLj;jy;5.1.2 fl;likg;Gf;F Vw;gg; gjhu;j;jq;fis tifg;gLj;jy;5.1.2 fl;likg;Gf;F Vw;gg; gjhu;j;jq;fis tifg;gLj;jy;5.1.2 fl;likg;Gf;F Vw;gg; gjhu;j;jq;fis tifg;gLj;jy;5.1.2 fl;likg;Gf;F Vw;gg; gjhu;j;jq;fis tifg;gLj;jy;

xg;gil 5.2xg;gil 5.2xg;gil 5.2xg;gil 5.2xg;gil 5.2

 gpd;tUk; fyitfspy; mlq;fpAs;s $Wfs; vitnadf;

Fwpg;gpLq;fs;. tsp> cg;Gf; fiury;> gpj;jis> Mw;WePu;> Fw;wpaney;.

Nrh;itfSk; %yfq;fSk;Nrh;itfSk; %yfq;fSk;Nrh;itfSk; %yfq;fSk;Nrh;itfSk; %yfq;fSk;Nrh;itfSk; %yfq;fSk;
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gphpf;f KbAk;. ePu; Ijurd;> xl;rprd; Mfpa ,U %yfq;fshy;

MdJ. ePiu xl;rprdhfTk; IjurdhfTk; gphpf;fyhk;. fwpAg;gpd;

tpQ;Qhdg; ngah; Nrhbak; FNshiul;L MFk;. Nrhbak; FNshiul;il

,urhad hPjpapy; gpupg;gjhy;; Nrhbak;> FNshuPd; Mfpa %yfq;fisg;

ngwyhk;. vdNt ePu;> fwpAg;G> FSf;NfhR> nfhz;bR Nghd;wtw;iwr;

Nrh;itfshf tifg;gLj;jyhk;.

%yfq;fs;%yfq;fs;%yfq;fs;%yfq;fs;%yfq;fs;

NkYk; vspikahd gjhu;j;jq;fshfg; gpupf;f Kbahj gjhu;j;jq;fs;

%yfq;fs; MFk;. Ijurd;> Nrhbak;> fhgd;> ,urk; Nghd;wit rpy

%yfq;fshFk;.

ehk; fw;w %yfq;fis cNyhfq;fs;> my;YNyhfq;fs; vd

tifg;gLj;jyhk;.

cNyhfq;fs;cNyhfq;fs;cNyhfq;fs;cNyhfq;fs;cNyhfq;fs;

ngUk;ghyhd cNyhfq;fs; jpz;kq;fshFk;. mtw;wpd; Nkw;gug;G

kpDkpDg;ghdJ. mtw;iwf; fk;gpfshf ePl;lyhk; (ePl;lw;;wfT) jfLfshf

(thl;lw;wfT) Mf;fyhk;. mtw;wpd;kPJ jl;bdhy; ~~fzPu;||; vd;w xyp

vOg;Gk;. cNyhfq;fs;; cah;thd nfhjpepiyiaAk; cUF

epiyiaAk; nfhz;ld. mit kpd;idAk; ntg;gj;ijAk; ed;F

flj;Jk;. nts;sp> nghd;> nrk;G> ,Uk;G> mYkpdpak; Nghd;wit

Nkw;gb ,ay;Gfisf; nfhz;ldthFk;.

my;YNyhfq;fs;my;YNyhfq;fs;my;YNyhfq;fs;my;YNyhfq;fs;my;YNyhfq;fs;

my;YNyhfq;fspd; Nkw;gug;G kpDkpDg;gw;wJ. fk;gpfshf

ePl;lNth jfLfshf;fNth KbahJ. jl;Lk;NghJ Jz;Lfshf  cilAk;.

cNyhfq;fSld; xg;gpLk;NghJ ,tw;wpd; cUFepiy> nfhjpepiy

vd;gd jho;thdit. kpd;idAk; ntg;gj;ijAk; kpf mupjhfNt flj;Jk;.

fe;jfk; (ry;gh;)> nghRguR> iejurd; Nghd;wd ,t;thwhd ,ay;Gfisf;

nfhz;lit. vdNt> ,it my;YNyhfq;fs; vd tifg;gLj;jg;gLfpd;wd.

fhgd; Xh; my;YNyhfk; MFk;. vdpDk;> mJ kpd;idf; flj;Jk;.

xg;gil  5.3xg;gil  5.3xg;gil  5.3xg;gil  5.3xg;gil  5.3

  cq;fsJ tPl;by; fhzg;gLk; rpy Nrh;itfisg; ngahpl;L>

mr;Nrh ;itfspy; mlq;fpAs;s %yfq;fs; vitnad mwpa

Kaw;rpAq;fs;;.

     5.1.3 cNyhfq;fSk; my;YNyhfq;fSk;5.1.3 cNyhfq;fSk; my;YNyhfq;fSk;5.1.3 cNyhfq;fSk; my;YNyhfq;fSk;5.1.3 cNyhfq;fSk; my;YNyhfq;fSk;5.1.3 cNyhfq;fSk; my;YNyhfq;fSk;
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md;whl Ntiyfspd;NghJ

ePq;fs; mjpfstpy; gad;gLj;Jk; jputk;

vJ vd vz;zpg;ghUq;fs;. me;j

jputk;> ePu; vd;gjpy; Iakpy;iy.

Fbj;jy;> Fspj;jy;> fOTjy;> czT

rikj;jy;> kuQ;nrbfSf;Fg; gha;r;Rjy;

Nghd;w gy NjitfSf;Fk; ePiug;

gad ;gLj ;Jf pd ;Nwhk ; . gy ;NtW

ifj;njhopy;fspYk; ePu; gad;gLj;jg;

gLfpd;wJ (cU 5.3). c - k; : Jk;Gf;

ifj;njhopy;> kPd;gpbf; ifj;njhopy;

ePh; fiuf;Fk; ,ay;igf; nfhz;bUg;gjdhy; gy;NtW

NjitfSf;fhf mJ gad;gLj;jg;gLfpwJ. gy jpz;kg; gjhu;j;jq;fSk;

jputq;fSk; thAf;fSk; ePupy; vspjhff; fiuAk;. rpy gjhu;j;jq;fspy;

ePu; mlq;fpapUf;Fk;. rpy gjhu;j;jq;fSld; ePu; ,urhadj; jhf;fk;

GhpAk;. ePupd; rpy ,ay;Gfis ,dp Nehf;FNthk;.

♦ rPdp> fwpAg;G> A+upah> nfhz;bR> nrg;Gry;Ngw;W Nghd;wit ePupy;

ed;F fiutij mwpa KbfpwJ. ,q;F fiuf;fg;gLk; nghUs;fs;

kiwe;J njspthd fiury; fpilf;fpwJ.

cU 5.3 ePupd; rpy gad;fs;

nraw;ghL 5.1nraw;ghL 5.1nraw;ghL 5.1nraw;ghL 5.1nraw;ghL 5.1
rpy Nrhjidf; Foha;fisj; jhq;fpnahd;wpy; thpirahf

itj;J xt;nthU FohapYk; Vwj;jho %d;wpy; xU gFjptiu ePiu

vLq;fs;. jpdrhp gad;gLj;jg;gLk; gjhu;j;jq;fs; (rPdp> fwpAg;G> A+upah>

kzy;> NfhJikkh> mg;gr;Nrhlh> ePwhj Rz;zhk;G> nfhz;bR>

nrg;Gry;Ngw;W> rth;f;fhuj; J}s;> kz;nzz;nza;> Njq;fhnaz;nza;>

nkOF> muf;Fr;rhak;)  rpytw;wpd; rpwpjsT tPjk; (rkkhd msTfs;)

jdpj;jdpNa mf;Foha;fspy; ,l;L ed;F fyf;Fq;fs;. mg;nghUs;fs;

ePupy; fiufpd;wdth ,y;iyah vd mtjhdpAq;fs;. me;j

mtjhdpg;Gfis nghUj;jkhdthW ml;ltizapy; gjpT nra;Aq;fs;.

5.25.25.25.25.2 ePu;> mkpyq;fs;> %yq;fs; Mfpatw;Wld;ePu;> mkpyq;fs;> %yq;fs; Mfpatw;Wld;ePu;> mkpyq;fs;> %yq;fs; Mfpatw;Wld;ePu;> mkpyq;fs;> %yq;fs; Mfpatw;Wld;ePu;> mkpyq;fs;> %yq;fs; Mfpatw;Wld;

ntt;NtW gjhu;j;jq;fs; fhl;Lk; ,ilj;jhf;fq;fs;ntt;NtW gjhu;j;jq;fs; fhl;Lk; ,ilj;jhf;fq;fs;ntt;NtW gjhu;j;jq;fs; fhl;Lk; ,ilj;jhf;fq;fs;ntt;NtW gjhu;j;jq;fs; fhl;Lk; ,ilj;jhf;fq;fs;ntt;NtW gjhu;j;jq;fs; fhl;Lk; ,ilj;jhf;fq;fs;

Nkw;$wpa nraw;ghl;bypUe;JNkw;$wpa nraw;ghl;bypUe;JNkw;$wpa nraw;ghl;bypUe;JNkw;$wpa nraw;ghl;bypUe;JNkw;$wpa nraw;ghl;bypUe;J

5.2.1 ePUld; fhl;Lk; ,ilj;jhf;fq;fs;5.2.1 ePUld; fhl;Lk; ,ilj;jhf;fq;fs;5.2.1 ePUld; fhl;Lk; ,ilj;jhf;fq;fs;5.2.1 ePUld; fhl;Lk; ,ilj;jhf;fq;fs;5.2.1 ePUld; fhl;Lk; ,ilj;jhf;fq;fs;
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♦ vdpDk; kz;nzz;nza;> Njq;fhnaz;nza;> kzy;> muf;Fr;

(lacquer); rhak;> ePwhj Rz;zhk;G> nkOF Nghd;wit ePupy;

fiutjpy;iy vd;gJk; njhpfpwJ.

♦ fspkz;> rtu;f;fhuk; Nghd;wtw;iw ePupypl;Lf; fiuf;Fk;NghJ

kq;fyhd fiury; fpilf;fpwJ. rpy gjhu;j;jq;fs; ePUld;

,ilj;jhf;fk; Ghpe;J njspthd fiury;fisj; jUk;.  rpy

gjhu;j;jq;fs; ePUld; ,ilj;jhf;fk; Guptjpy;iy.

xU gjhu;j;jk; ePupy; Kw;whff; fiuAk;NghJ mg;gjhu;j;jj;jpd;

Jzpf;iffs; ePupy; rPuhfg; guTk;. vdNt> mf;fiury; njspthff;

fhzg;gLk;. fiury; xNu jd;ikiaAk; rkkhd fl;likg;igAk;

,ay;GfisAk; nfhz;bUf;Fk;. ,JNt Vftpdf; fiuryhFk;.

,urhadr; Nrh;itfs; ePUld; fhl;Lk; NtnwhU tifahd

,ilj;jhf;fj;ijf; ftdpg;Nghk;. rpy Nrh;itfspd; gspq;Ffs;

cUthFk;NghJ mg;gspq;FfspDs; xU Fwpj;j vz;zpf;ifapy;

ePu;j;; Jzpf;iffs; mlq;fpapUf;Fk;. ,J ePNuw;wk; vdg;gLk; (hydra-

tion). ePNuw;wk; fhuzkhfj; Njhd;wpa Nrh;itfs; ePNuw;wr; Nrh;itfs;

(hydrated compounds) vdg;gLk;. ePNuw;wr; Nrh;itfisf; fLikahf

ntg;gNkw;Wk;NghJ mjpy; mlq;fpAs;s ePu ;j ;Jzpf;iffs;

ntspNaWtjhy; mr;Nrh;itfs; ePuw;w ̂anhydrous& epiyia milAk;.

ePNuw;wpa nrg;Gry;Ngw;W> ePNuw;wpa fy;rpak; FNshiul;L> ePNuw;wpa

Nrhbak; fhgNdw;W Mfpad ,t;thwhd ePNuw;wpa rpy Nrh;itfshFk;.

,ij mtjhdpg;gjw;Fg; gpd;tUk; nraw;ghl;by; <LgLq;fs;.

xg;gil 5.4xg;gil 5.4xg;gil 5.4xg;gil 5.4xg;gil 5.4
 md;whl tho;tpy; ntt;NtW Njitfspd;NghJ gjhu;j;jq;fs;

ePupy; fiuAk; re;ju;g;gq;fis ,ad;wsT fz;lwpe;J gjpT

nra;Aq;fs;.

kz;nzz;nza;> Njq;fhnaz;nza;> muf;Fr;rhak;>

nghyp];iuupd;;> kpDf;fp(polish) tiffs; Nghd;w ePupy; fiuahj

gjhu;j;jq;fisf; fiuf;ff;$ba jputtiffisg; gw;wpa

tplaq;fisj; Njb mwpAq;fs;.
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nraw;ghL  5.2nraw;ghL  5.2nraw;ghL  5.2nraw;ghL  5.2nraw;ghL  5.2
♦ ePyepwr; nrg;Gry;Ngw;Wg; gspq;Ffs; rpytw;iwr; nfhjpFohapDs;

my;yJ Glf;Fifnahd;wpDs; ,l;L ntg;gNkw;Wq;fs;. gspq;Ffspd;

jd;ikia mtjhdpAq;fs; (cU5.4).

♦ ntg;gNkw;wpagpd; fpilf;Fk; tpisTfSld; rpwpjsT ePiur; Nrh;j;J

kPz;Lk; epwj;ij mtjhdpAq;fs;.

fLikahf ntg;gNkw;Wk;NghJ ePyepwr; nrg;Gry;Ngw;Wg; gspq;Ffs;

ntz;zpwj; J}shf khWtij mtjhdpj;jpUg;gPh;fs;;.  mt;ntz;zpwj;

J}Sld; rpwpjsT ePu; Nrh;f;Fk;NghJ kPz;Lk; mJ ePyepwkhf

khWtijAk; mtjhdpj;jpUg;gPh;fs;.

ePNuw;wpa nrg;Gry;Ngw;W ePuw;w nrg;Gry;Ngw;W

(ePyepwg; gspq;Ffs;) (ntz;zpwj; J}s;)

nrg;Gry;Ngw;Wg; gspq;Ffs; ePyepwkhapUg;gjw;Ff; fhuzk; mtw;wpy;

ePh; Jzpf;iffs; mlq;fpapUj;jyhFk;.

 ntg;gNkw;w Kd; ntg;gNkw;wpa gpd;

   cU 5.4

cq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkh@@@@@
v Ma;$lj;jpy; ePiu ,dq;fhZk; ghpNrhjidfspy; ePuw;w

nrg;Gry;Ngw;Wj; J}s; gad;gLj;jg;gLk;. ntz;zpwkhd ePuw;w

nrg;Gry;Ngw;Wld; ePu; NrUk;NghJ mJ ePyepwkhf khWk;.

v ePuw;w fy;rpak; FNshiul;L tspapy; mlq;fpAs;s ePuhtpia

cwpQ;Rk; jd;ikAilaJ. vdNt> tiuaWf;fg;gl;l fdtsT

thAtpy;; mlq;fpAs;s ePuhtpia ePf;Ftjw;fhf ePuw;w fy;rpak;

FNshiul;ilg; gad;gLj;jyhk;.
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ePUld; ,urhad hPjpapy; jhf;fk; GhpAk; gjhu;j;jq;fisePUld; ,urhad hPjpapy; jhf;fk; GhpAk; gjhu;j;jq;fisePUld; ,urhad hPjpapy; jhf;fk; GhpAk; gjhu;j;jq;fisePUld; ,urhad hPjpapy; jhf;fk; GhpAk; gjhu;j;jq;fisePUld; ,urhad hPjpapy; jhf;fk; GhpAk; gjhu;j;jq;fis

,dq;fhz;Nghk;,dq;fhz;Nghk;,dq;fhz;Nghk;,dq;fhz;Nghk;,dq;fhz;Nghk;
rpy gjhu;j;jq;fs; ePUld; ,urhad hPjpapy; jhf;fk; Ghpe;J

Gjpa gjhu;j;jq;fisj; jUk;. rpy cNyhf tiffSk; rpy cNyhfk;

my;yhj gjhu;j;jq;fSk; rpy thAf;fSk; ePUld; ,urhad hPjpapy;

jhf;fk; GhpAk; re;ju;g;gq;fs; cs;sd.

Nrhbak;  ePUld;  jhf;fk;

GhptijAk; kpDkpDg;ghd xU rpW

Nfhsk; Nghd;W ~]; ];| xypAld;

xU thAit ntspapl;lthW ePhpd;

kPJ kpje;j tz;zk; mq;Fkpq;Fk;

nry;tijAk; fhz;gPu;fs;.

kf;dPrpak;>  nrk;G> ,Uk;G> mYkpdpak; Mfpa cNyhfq;fs;

ePUld; jhf;fk; Ghptjpy;iy. vdpDk;> ,t;TNyhfq;fs; ,lg;gl;l ePiu

ntg;gNkw;Wk;NghJ nghJthf kf;dPrpak; khj;jpuk; nte;ePUld;

jhf;fkile;J thAf;Fkpopfis ntsptpLtijf; fhz;gPh;fs;. ntsptUk;

thAit Nrhjidf;Fohnahd;wpDs; Nrfhpj;J mf;FohapDs; vhpAk;

Fr;rpnahd;iwg; GFj;jpaJk; ~nghg;| xypAld; mt;thA vupe;J mizAk;.

,jd; %yk; mJ ~Ijurd;| thA vd;gij cWjpg;gLj;jpf;nfhs;syhk;.

Nrhbak;> nghw;whrpak;> fy;rpak; Mfpa cNyhfq;fs; ePUld;

(Fsph; ePUld;) jhf;fk; Gupe;J  Ijurd; thAit ntsptpLk;. kf;dPrpak;

cNyhfk; nte;ePUld; kl;Lk; jhf;fk; Ghpe;J Ijurd; thAit ntsptpLk;.

vdpDk; ,Uk;G> mYkpdpak;> ehfk;> <ak;  Nghd;w cNyhfq;fs;

Fsph;ePUlNdh> nte;ePUlNdh jhf;fk; Ghptjpy;iy.

vr;rhpf;ifvr;rhpf;ifvr;rhpf;ifvr;rhpf;ifvr;rhpf;if!

Nrhbak ;  e PUld ; cf ;f p ukhfj ;
jhf;fk; Ghptjhy; cq;fs; Mrphpahpd;
JizAld ; ,r ;nraw ; g hl ;ilr ;
nra;Aq;fs;. Nrhbak; Jz;il ifahy;
vLg;gijj; jtph;f;fTk;. kpfr;rpwpa Jz;L
Nrhbaj;ijNa ePupDs; ,lNtz;Lk;.

nraw;ghL 5.3nraw;ghL 5.3nraw;ghL 5.3nraw;ghL 5.3nraw;ghL 5.3

♦ Nrhbak;> kf;dPrpak;> ehfk;> ,Uk;G> nrk;G> mYkpdpak; Mfpa

cNyhfq;fspd; rpwpjsT tPjk; vLj;Jf;nfhs;Sq;fs;

♦ rkkhd fdtsT  ePu; mlq;fpAs;s rpy Kfitfis vLq;fs;.

♦ muprpkzpasTila Nrhbak; Jz;ilAk; Vida cNyhfq;fspd;

rpW Jz;LfisAk; jdpj;jdpNa ePUs;s KfitAs; ,Lq;fs;.
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ePUf;Fk; ePwhj Rz;zhk;Gf;Fk; ,ilapyhd jhf;fk;ePUf;Fk; ePwhj Rz;zhk;Gf;Fk; ,ilapyhd jhf;fk;ePUf;Fk; ePwhj Rz;zhk;Gf;Fk; ,ilapyhd jhf;fk;ePUf;Fk; ePwhj Rz;zhk;Gf;Fk; ,ilapyhd jhf;fk;ePUf;Fk; ePwhj Rz;zhk;Gf;Fk; ,ilapyhd jhf;fk;

ePwhj Rz;zhk;gpy; rpwpjsit xU ghj;jpuj;jpy; vLj;J> mjDld;

ftdkhfr; rpwpjsT Fsph;ePiur; NrUq;fs;. ghj;jpuk; ntg;gNkwp

,Ug;gij czh;tPu;fs;. ePwhj Rz;zhk;G Fspu;ePUld; jhf;fk; Ghpfpd;wJ

vd;gJ ,jpypUe;J njspthfpd;wJ. ,J Xh; ,urhadj; jhf;fkhFk;.

fy;rpak; fhigl;L vd;Dk; gjhu;j;jj;ij

ePUld; Nrh;j;jTld; Xu; ,urhadj; jhf;fk; epfOk;.

mj;jhf;fj;jpd; tpisthf mrw;wyPd; vd;Dk; thA

ntspNaWk;. mrw;wyPd; thA> cNyhfq;fis

cUf;fp xl;lg; gad;gLj;jg;gLk; xl;rp - mrw;wypd;

thAf; fyitiaj; jahupf;fg; gad;gLk;.

fha;fisg; gOf;f itg;gjw;F fy;rpak;

fhigl;bypUe;J ntsptUk; mrw;wypd; thA

gad;gLk;.

1. cNyhf 1. cNyhf 1. cNyhf 1. cNyhf 1. cNyhf - mkpyj; jhf;fq;fs; mkpyj; jhf;fq;fs; mkpyj; jhf;fq;fs; mkpyj; jhf;fq;fs; mkpyj; jhf;fq;fs;

cNyhfq;fs; mkpyj;Jld; jhf;fk; GhpAk;. mkpyq;fSld; jhf;fk;

GhpAk; cNyhfq;fis ,dq;fhz;gjw;Fg; gpd;tUk; nraw;ghl;ilr;

nra;Nthk;.

   cq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkh@@@@@
vvvvv ePwhj Rz;zhk;G vd;gJ fy;rpak; xl;irl;lhFk;. ePwhj

Rz;zhk;G ePUld; jhf;fk; Ghpe;J fhug; gjhu;j;jkhfpa ePwpa Rz;zhk;ig

mjhtJ fy;rpaikjnuhl;irl;ilj; jUk;. fl;ll eph;khzf;

ifj;njhopYf;Fg; gad;gLj;Jtjw;fhf ePwhj Rz;zhk;Gld; ePu; Nrh;j;J

ePwpa Rz;zhk;G jahupf;fg;gLk;;.

     5.2.1 fy;rpak; fhigl;Lld; ePupd; jhf;fk;5.2.1 fy;rpak; fhigl;Lld; ePupd; jhf;fk;5.2.1 fy;rpak; fhigl;Lld; ePupd; jhf;fk;5.2.1 fy;rpak; fhigl;Lld; ePupd; jhf;fk;5.2.1 fy;rpak; fhigl;Lld; ePupd; jhf;fk;

cU 5' 5 xl;rp - mrw;wypd;

Rthiy gad;gLj;jg;gLk;

xU re;ju;g;gk;.

   vr;rupf;ifvr;rupf;ifvr;rupf;ifvr;rupf;ifvr;rupf;if
ePwhj Rz;zhk;G  ePUld; jhf;fkilAk;NghJ mjpfsT ntg;gj;ij

ntsptpLtjhy; Mgj;jhdJ.

5.2.2 ntt;NtW gjhu;j;jq;fs; mkpyq;fSld; jhf;fk; Ghpjy;5.2.2 ntt;NtW gjhu;j;jq;fs; mkpyq;fSld; jhf;fk; Ghpjy;5.2.2 ntt;NtW gjhu;j;jq;fs; mkpyq;fSld; jhf;fk; Ghpjy;5.2.2 ntt;NtW gjhu;j;jq;fs; mkpyq;fSld; jhf;fk; Ghpjy;5.2.2 ntt;NtW gjhu;j;jq;fs; mkpyq;fSld; jhf;fk; Ghpjy;



11
,ytr tpepNahfj;jpw;fhf

Nkw;gb nraw;ghl;by; kf;dPrpak;

nts;sPak;> ehfk;> ,Uk;G> Mfpa

cNyhfq ;fs ;  mk pyq ;fSld ;

,urhadj;jhf;fk; Ghpe;J Ijurd;

thAit ntsptpLk;. vdpDk; nrk;G>

nghd; Nghd;w cNyhfq;fs; Ijhd

mkpyj;Jld; jhf;fk; Ghptjpy;iy.

2.2.2.2.2.     mkpy mkpy mkpy mkpy mkpy ----- fhgNdw;Wj; jhf;fq;fs; fhgNdw;Wj; jhf;fq;fs; fhgNdw;Wj; jhf;fq;fs; fhgNdw;Wj; jhf;fq;fs; fhgNdw;Wj; jhf;fq;fs;

Rz;zhk;Gf;fy; Jz;Lfs;> ej;ij Xl;Lj; Jz;Lfs;> Kl;ilf;

NfhJ Nghd;w nghUs;fspy; fy;rpak; fhgNdw;W mlq;fpAs;sJ.

mg;nghUs;fspd; rpwpjsit fbfhuf; fz;zhbfspy; ,l;L>

mtw;wpd; kPJ Ijhd mkpyk; rpy Jspfs; ,Lq;fs;. mg;NghJ thA

ntspNaWtijAk; mg;gjhu;j;jq;fs; gbg;gbahff; fiutijAk;

fhz;gPu;fs;. ntspNaWk; thA fhgdPnuhl;irl;lhFk;. mg;nghUs;fspy;

mlq;fpAs;s fhgNdw;Wld; mkpyk; jhf;fk; Ghpfpd;wJ vd;gJ ,jpypUe;J

njspthfpwJ. ryitf;fy;ypYk; fy;rpak; fhgNdw;W mlq;fpAs;sJ.

vdNt> mkpykio nghopAk;NghJ ryitf;fy;> rpiyfs;>

fl;llq;fSf;Fr; Nrjk; tpisAk;.

3. mkpy 3. mkpy 3. mkpy 3. mkpy 3. mkpy ----- %yj; jhf;fq;fs; %yj; jhf;fq;fs; %yj; jhf;fq;fs; %yj; jhf;fq;fs; %yj; jhf;fq;fs;
mkpyq;fs; %yg; gjhu;j;jq;fSld; ,urhad uPjpapy; jhf;fk;

GhpAk;. ,t;thW jhf;fk; GhpAk;NghJ mkpyj;jpd; mkpyj;jd;ikAk;

nraw;ghL 5.4nraw;ghL 5.4nraw;ghL 5.4nraw;ghL 5.4nraw;ghL 5.4

♦ rpy Nrhjidf;Foha;fis vLj;J Nrhjidf;Foha;j; jhq;fp

nahd;wpy; tupirahf itj;J> xt;nthU FohapYk; IjNuhf;

FNshupf;fkpyk; rk msT tPjk; ,Lq;fs;.

♦ kf;dPrpak;> ehfk;> ,Uk;G> mYkpdpak;> nrg;G> nts;sPak;

cNyhfq;fspd; rpwpa Jz;L tPjk; ngw;W Foha;fSs; jdpj;jdpNa

,l;L epfOgtw;iw mtjhdpAq;fs;.

♦ mtjhdpg;Gfis ml;ltiznahd;wpy; gjpT nra;Aq;fs;.

vr;rupf;ifvr;rupf;ifvr;rupf;ifvr;rupf;ifvr;rupf;if     !

Nrhbak;> nghw;whrpak;> fy;rpak;
Mf pa cNyhfq ;fs ; >
mkpyq;fSld; cf;fpukhfj;
jhf;fk; GhpAk;. vdNt> ,e;j
%yfq;fis xU NghJk;
mkpyj;jpy; ,lNtz;lhk;.
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%yj;jpd; %yj;jd;ikAk; mw;Wg;NghFk;. eLepiyahd gjhu;j;jq;fshd

ePUk; cg;Gk; Njhd;Wk;. cjhuzkhf: IjNuhf;FNshupf; mkpyj;ijAk;

Nrhbaikjnuhl;irl;ilAk; Nrh;j;jhy; xd;W kw;nwhd;wpdhy;

eLepiyahf;fg;gl;L Nrhbak; FNshiul;Lk; ePUk; fpilf;Fk;.

mkpyk; +  %yk;    cg;G + ePu;

mkpy> %yj; jhf;fq;fs; gw;wpf; ftdpg;Nghk;mkpy> %yj; jhf;fq;fs; gw;wpf; ftdpg;Nghk;mkpy> %yj; jhf;fq;fs; gw;wpf; ftdpg;Nghk;mkpy> %yj; jhf;fq;fs; gw;wpf; ftdpg;Nghk;mkpy> %yj; jhf;fq;fs; gw;wpf; ftdpg;Nghk;

,g;NghJ Kfitapy; ,Ue;j Nrhbaikjnuhl;irl;Lf; fiury;

mkpyj;jpdhy; eLepiyahf;fg;gl;Ls;sJ. mkpyk; %yj;Jld;  jhf;fk;

Ghpe;J eLepiyg; gjhu;j;jkhfpa Nrhbak; FNshiul;ilj;

Njhw;Wtpj;Js;sJ. mf;fiuriy Mtpahf;fpa  gpd;dh; Nrhbak;

FNshiul;L mjhtJ fwpAg;G fpilf;fpd;wJ. vdNt> mkpy - %y

eLepiyahf;fj;jpd;NghJ cg;G fpilf;fpd;wik njspthfpd;wJ.

nraw;ghL  5.5nraw;ghL  5.5nraw;ghL  5.5nraw;ghL  5.5nraw;ghL  5.5

• rpwpa Kfitnahd;wpDs; Vwj;jho

25 ml Nrhbak; Ijnuhl;irl;il

,Lq;fs;.

• mjDs; gpNdhg;jyPd; fhl;bapd;

r py Js pfis ,Lq ;fs ; .

gpNdhg;jyPd; fhu Clfj;jpy;

,sQ;rptg;G epwj;ijj; jUk;. mJ

mkpy Clfj;jpy; epwkw;wJ.

• GFj;jpapDs; IjNuhf;FNshupf;fkpyj;ij epug;gp> Jspj;Jspahf

Nrhbak; Ijnuhl;irl;Lf; fiurYf;Fr; NrUq;fs;. fiurypd;

,sQ;rptg;G epwk; mw;Wg; NghdTld; mkpyk; Nrh;g;gij epWj;Jq;fs;.

fiuriy ntg;gNkw;wp Mtpahf;Fq;fs;. mtjhdpg;Gfisg; gjpT

nra;Jnfhs;Sq;fs;.

cU 5.6 mkpy--%y eLepiyahf;fw;

jhf;fj;ijf; fhl;ly;

GFj;jp

xg;gil 5.5xg;gil 5.5xg;gil 5.5xg;gil 5.5xg;gil 5.5
md;whl tho;f;ifapy; gy;NtW re;ju;g;gq;fspy; mkpy - %y

eLepiyahf;fw; jhf;fq;fs; gad;gLfpd;wd. ,t;thwhd re;ju;g;gq;fs;

gw;wpa jfty;fisj; Njbawpe;J gjpT nra;Aq;fs;.
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 thA (Ijurd;) ,wg;gu; gY}dpy; epug;gp gY}d; NkNy nry;Yk;

re;jh;g;gq;fis ePq;fs; ghu;j;jpUg;gPh;fs;. ePq;fSk; mjidr; nra;J

ghh;f;fyhk;.

      Nghj;jypDs; epfOk; ,urhad khw;wj;jpdhy; mjhtJ

vupNrhlhTld; mYkpdpak;  jhf;fk; Ghpe;J Ijurd; thAitj; jUk;.

nts;sPak;> ehfk;> Nghd;w cNyhfq;fSk; Nrhbaikjnuhl;irl;Lld;

jhf;fk; Ghpe;J Ijurd; thAitj; jUk;.

 ePu;> mkpyq;fs;> %yq;fs; Mfpatw;Wld; gjhu;;j;jq;fs;

,ilj;jhf;fk; GupAk; re;ju;g;gq;fis #oypy; ehk; fhz;fp;d;Nwhk;.

mtw;Ws; rpy jhf;fq;fs; vkf;F mD$ykhdit. NkYk; rpy

jhf;fq;fs; gpujp$ykhdit.

5.2.5.2.5.2.5.2.5.2.33333 ntt;NtW gjhu;j;jq;fs; %yq;fSld; ntt;NtW gjhu;j;jq;fs; %yq;fSld; ntt;NtW gjhu;j;jq;fs; %yq;fSld; ntt;NtW gjhu;j;jq;fs; %yq;fSld; ntt;NtW gjhu;j;jq;fs; %yq;fSld; GhpAk; jhf;fq;fs;GhpAk; jhf;fq;fs;GhpAk; jhf;fq;fs;GhpAk; jhf;fq;fs;GhpAk; jhf;fq;fs;

fz;zhbg; Nghj;jnyhd;wpDs;

(ePwhj Rz;zhk;G>) vupNrhlh (Nrhbak;

Ijnuhl;irl;L) mYkpdpaj; Jz;Lfs;>

RLePu; Mfpatw;iw ,l;L mjd; thapy;

,wg;gu; gY}d; xd;wpidg; nghUj;Jq;fs;.

jhf;fj;jpd;NghJ fLikahfr; #NlWt-

ijj; jtph;g;gjw;fhfg; Nghj;jiy ePh;g;;

ghj;jpunkhd;wpDs; itAq;fs;. gY}Ds;

gbg;gbahf Ijurd; thA epuk;Gk;. gY}d;

ed;F epuk;gpa gpd;du; gY}idg; Nghj;jyp-

ypUe;J vLj;J thia ,Wf;fkhff; fl;b

ifapypUe;J tpLtpAq;;fs;. gY}d; NkNy

nry;tijf; fhz;gPu;fs;.

nraw;ghL 5.6nraw;ghL 5.6nraw;ghL 5.6nraw;ghL 5.6nraw;ghL 5.6

 cU 5.7 Ijurd; (H
2
) thA

jahupj;jy;

mYkpdpak; +

ePwhj Rz;zhk;G

+ RL ePu;

ePUs;s ghj;jpuk;

gY}d;
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nghUs;fspd; rhulu;j;jpia xg;gpLNthk;nghUs;fspd; rhulu;j;jpia xg;gpLNthk;nghUs;fspd; rhulu;j;jpia xg;gpLNthk;nghUs;fspd; rhulu;j;jpia xg;gpLNthk;nghUs;fspd; rhulu;j;jpia xg;gpLNthk;
ePPupDs; nghUs;fs; fhl;Lk; elj;ijia mwptjw;fhf xU

nraw;ghl;ilr; nra;Nthk;.

ePupy; kpjf;Fk; nghUs;fisAk; mkpo;e;J kpjf;Fk; nghUs;fisAk;

Kw;whf mkpOk; nghUs;fisAk; ePq;fs; ghu;j;jpUg;gPu;fs;. xU nghUs;

ePupy; kpjf;Fkh mkpOkh vd;gij mg;nghUspd; rhulu;j;jpiaAk; ePupd;

mlu;j;jpiaAk; xg;gpl;L mwpe;Jnfhs;syhk;.

 5.3.1 rhulu;j;j 5.3.1 rhulu;j;j 5.3.1 rhulu;j;j 5.3.1 rhulu;j;j 5.3.1 rhulu;j;jppppp     (Relative density)

ahNjDk; xU nghUspd; mlu;j;jp

ePupd; mlu;j;jpapdJ vj;jid klq;F

vd;gNj mg;nghUspd; rhulu;j;jp vdf;

nfhs;sg;gLfpd;wJ.     ePupd; mlu;j;jp

1 000 kg m-3 vd;gij ePq;fs; mwptPu;fs;.

<a cNyhfj;jpd; mlu;j;jp 11 000 kg m-3

MFk;. mjhtJ <aj;jpd; mlu;j;j;p ePupd;

mlu;j;jpapd; 11 klq;fhFk;. mjhtJ <a

cNyhfj;jpd; rhulu;j;jp 11 MFk;.

rhulu;j;jpia mwptjw;fhfg; gpd;tUk; njhlu;igg; gad;;gLj;jyhk;.

5'3 5'3 5'3 5'3 5'3 rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;

cU 5.8 ePupd; mlu;j;jpia

<aj;jpd; mlu;j;jpAld; xg;gpLjy;

<ak; 1 m3

ePu; 11 m3

rhulu;j;jp rhulu;j;jp rhulu;j;jp rhulu;j;jp rhulu;j;jp =
 nghUspd; mlu;j;jp nghUspd; mlu;j;jp nghUspd; mlu;j;jp nghUspd; mlu;j;jp nghUspd; mlu;j;jp

ePupd; mlu;j;jpePupd; mlu;j;jpePupd; mlu;j;jpePupd; mlu;j;jpePupd; mlu;j;jp

Nkw;gb njhlu;gpd; mbg;gilapy; ngw;Nwhypd; rhulu;j;jpiaj; Jzpayhk;.

Nkw;gb cjhuzj;jpypUe;J rhulu;j;jpf;F myF ,y;iy vd;gJ

njspthfpd;wJ.

ngw;Nwhypd; rhulu;j;jp     =
     ngw;Nwhypd; mlu;j;jp

ePupd; mlu;j;jp

= 800 kg m-3

=  1000 kg m-3

=  0.8

nraw;ghL 5.7nraw;ghL 5.7nraw;ghL 5.7nraw;ghL 5.7nraw;ghL 5.7

 ePu;g; ghj;jpuj;jpDs; ,Uk;Gj;Jz;L> <aj;Jz;L> fz;zhb

%b> nkOFtu;j;jp> jf;if> ,Nyrhd kuf;Fw;wp Nghd;w

nghUs;fis ,l;L mtjhdpAq;fs;.
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nkOFtu;j;jp> jf;if milg;ghd;> ,Nyrhd kuf;Fw;wp Nghd;wit

ePupy; kpjg;gijf; fhz;gPu;fs;. ,Uk;G> <ak;> fz;zhb Nghd;wit

ePupy; mkpo;tijf; fhz;gPu;fs.; NkNy> nraw;ghL 5'7 ,y;  gad;gLj;jpa

nghUs;fspd; rhulu;j;jpg; ngWkhdq;fs; ml;ltizapy; jug;gl;Ls;sd.

ePq;fs; ngw;w mtjhdpg;Gfis ml;ltizapy; jug;gl;Ls;s

ngWkhdq;fSld; xg;gpl;Lg; ghUq;fs;.

5.3.2 rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;5.3.2 rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;5.3.2 rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;5.3.2 rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;5.3.2 rhulu;j;jp njhlu;ghd Njhw;wg;ghLfs;

xd;wpYk; Nkw;gl;l rhulu;j;jpAs;s nghUs;fs; ePupy; mkpo;fpd;wd

vd;gJk; xd;wpYk; Fiwthd rhulu;j;jpAila nghUs;fs; ePupy;

kpjf;fpd;wd vd;gJk; ,jpypUe;J njspthfpd;wJ.

cU 5' 9 xt;nthU nghUSk; ePupDs;

fhzg;gLk; epiy

kuf;Fw;wp

fz;zhb %b

nkOFtu;j;jp
jf;if

,Uk;G <ak;

nghUs;nghUs;nghUs;nghUs;nghUs; rhulu;j ;jrhulu;j ;jrhulu;j ;jrhulu;j ;jrhulu;j ;j p

1.0

7'9

11'0

0'9

2'6

0'26

0'85

ePu;

,Uk;G

<ak;

nkOFtu;;j;jp

fz;zhb

jf;if milg;ghd;

kuf;Fw;wp(,Nyrhd)
ml;ltiz 5.2

mkpo;jy;> mkpo;e;J kpjj;jy;> kpjj;jy;mkpo;jy;> mkpo;e;J kpjj;jy;> kpjj;jy;mkpo;jy;> mkpo;e;J kpjj;jy;> kpjj;jy;mkpo;jy;> mkpo;e;J kpjj;jy;> kpjj;jy;mkpo;jy;> mkpo;e;J kpjj;jy;> kpjj;jy;

nraw;ghL 5.8nraw;ghL 5.8nraw;ghL 5.8nraw;ghL 5.8nraw;ghL 5.8

v fz;zhbg; ghj;jpuk; xd;wpDs; Vwj;jho 1/3 gFjp tiu ePiu

vLq;fs;. Kjypy; me;ePupDs; ftdkhfg; Gjpa Kl;il xd;iw

,Lq;fs;.

v me;ePupDs; rpwpJ rpwpjhff; fwpAg;igr; Nru;j;Jf; fiuj;jthW

Kl;ilia mtjhdpAq;fs;.

v gpd; ghj;jpuj;jpDs; cs;s ePupDs; nkd;NkYk; fwpAg;ig ,l;Lf;

fiuj;jthW> Kl;ilapd; elj;ijia mtjhdpAq;fs;.
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KjyhtJ re;ju;g;gj;jpy; cU 5.10 ,y; fhl;bathW Kl;il

ghj;jpuj;jpd; mbapy; fhzg;gLk;. fwpAg;ig njhlu;e;J Nru;j;Jf; fiuf;Fk;

NghJ cU 5.11 ,y; fhl;bathW Kl;il ghj;jpuj;jpd; mbapy;

,Ue;J nky;ynky;y cau;e;J cg;Gf; fiurypDs; mkpo;e;jthW

kpjg;gijf; fhz;gPu;fs;. fiurypDs; NkYk; fwpAg;igr; Nru;j;Jf;

fiuf;Fk;NghJ Kl;il cg;Gf; fiurypd;; Nkw;gug;gpy; kpjg;gijf;

fhz;gPu;fs; (cU 5.12).

,e;j mtjhdpg;GfSf;fhd fhuzj;ijr; rhulu;j;jp %yk;

tpsf;fyhk;. Kl;ilapd; mlu;j;jp ePupd; mlu;j;jpapYk; ghu;f;f

cau;thdjhifahy; Kjypy; Kl;il ePupDs; mkpo;e;jJ.

,uz;lhtJ re;ju;g;gj;jpy; ePupDs; cg;igf; fiuf;Fk;NghJ cg;Gf;

fiurypd; mlu;j;jp gbg;gbahf mjpfupj;J Kl;ilapd; mlu;j;jpf;Fr;

rkkhd epiyia milAk;. mg;NghJ Kl;il ghj;jpuj;jpd; mbapy;

,Ue;J cau;e;J fiurypDs; mkpo;e;J kpjf;Fk;. NkYk;> njhlu;e;J

fwpAg;igr; Nru;j;Jf; fiuf;Fk;NghJ cg;Gf; fiurypd; mlu;j;jp Kl;ilapd;

mlu;j;jpapYk; ghu;f;f mjpfupf;Fk;. mg;NghJ Kl;il kpjf;Fk;.

xU Fsj;jpDs; my;yJ ePr;ry; jlhfj;jpDs; ,wq;fpa

Ntisfspy ; cq ;fsJ clypd ; ,Nyrhd jd ;ikia

czu;e;jpUg;gPu;fs;. ,t;thwhd jd;ik vt;thW Vw;gLfpd;wJ vd;gij

mwptjw;fhfg; gpd;tUk; nraw;ghl;ilr; nra;Nthk;.

cU  5' 10   cU  5' 11        cU 5' 12

NkYijg;GNkYijg;GNkYijg;GNkYijg;GNkYijg;G
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ePupDs; fy;ypd; epiw tspapy; mjd; epiwapYk; Fiwthf

,Ug;gijf; fhz;gPu;fs;. mjhtJ> ePupdhy; fy;ypd;kPJ Nky; Nehf;fpa

cijg;G gpuNahfpf;fg;gLfpd;wJ. jputj;jpDs; mkpo;j;jg;gLk;

nghUs;fspd;kPJ jputj;jpdhy; Vw;gLk; cijg;G> NkYijg;G (upthrust)

vdg;gLk;.

,t;thNw thAf;fspdhYk; nghUspd;kPJ NkYijg;G tpir

njhopw;gLfpd;wJ.

ePu;g;ghj;jpuk;

cU 5.13

tpw;wuhR

rpwpa fy;

• cU 5.13 ,y; fhl;bathW rpwpa fy; xd;iw E}ypy; fl;b>

tpw;wuhrpy; njhq;ftpl;L> mjd; epiwiag; gjpT nra;J

nfhs;Sq;fs;.

• gpd;du; mf;fy;iy ePu;g; ghj;jpunkhd;wpDs; mkpo;j;jp tpw;wuhrpd;

thrpg;ig mtjhdpAq;fs;.

nraw;ghL 5.9nraw;ghL 5.9nraw;ghL 5.9nraw;ghL 5.9nraw;ghL 5.9

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

v ePu;%o;fpf; fg;gy; gw;wp ePq;fs; mwpe;jpUf;ff;$Lk;. mJ ePu;

Nkw;gug;gpYk; ePPupDs;Sk; gazk; nra;Ak;.

v fly; ePupDs; %o;fpg; gazk; nra;Ak; xU ePu;%o;fpf; fg;gy;> ePu;

Nkw;gug;Gf;F tu mjd; njhl;bfspy; epuk;gpAs;s ePiu ntspNaw;wp

tspia epug;gpf;nfhs;Sk;.

v mg;NghJ fly;ePupd; NkYijg;G tpir cau;tjdhy; ePu;

%o;fpf;fg;gy; ePupd; Nkw;;gug;ig milAk;.

v ePupDs; %o;fpg; gazk; nra;a Ntz;ba Njit Vw;gLk;NghJ

kPz;Lk; mj;njhl;bfspDs;  ePu; epug;gg;gLk;.
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ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; gy;NtW ,urhad khw;wq;fs;

epfOk;. ,urhad khw;wq;fspd;NghJ Muk;gj;jpy; ,Ue;j gjhu;j;jj;ij

tpl Kw;wpYk; NtWgl;l Gjpa gjhu;j;jq;fs; cUthFk;.

      • jfdk;  • ntg;gg;gpupif   • ntg;gj;jpdhy; gpupe;jopjy;

Nghd;wit mt;thwhd rpy ,urhad khw;wq;fshFk;.

jfdk; vd;gJ ahNjDk; xU nghUs; vupjyhFk;. mjhtJ

vupAk; nghUs;> xl;rprDld; ,urhad hPjpapy; jhf;fk; GuptjhFk;.

jfdj;jpd; NghJ ntg;gr;rf;jpAk; xspr;rf;jpAk; ntspNaWk;.  jfdk;

epfOtjw;F ,d;wpaikahj fhuzpfs; vit vdg; ghu;g;Nghk;.

jfdj;jpw;F mtrpakhd fhuzpfs;jfdj;jpw;F mtrpakhd fhuzpfs;jfdj;jpw;F mtrpakhd fhuzpfs;jfdj;jpw;F mtrpakhd fhuzpfs;jfdj;jpw;F mtrpakhd fhuzpfs;

fLq;fhw;Wld; milkio nghope;j xU ehspy; kpd; tpepNahfk;

jilg;gl;l Ntisapy; mfpyd; xU nkOFtu;j;jpia Vw;wpdhd;.  tPRq;

fhw;W fhuzkhf nkOFtu;j;jp miztijj; jtph;f;Fk; Nehf;Fld;

mjid xU nghpa Nghj;jypdhy; %bdhd;. nkOFtu;j;jpr; Rthiy

gbg;gbahff; Fiwe;J ,Wjpapy; mJ mize;jijf; fz;lhd;. mtd;

Nghj;jiyr; rw;W cah;j;jp kPz;Lk;; nkOFtu;j;jpia nfhSj;jp

Nghj;jypdhy; %bdhd;. nkOFtu;j;jp tpiutpNyNa mize;jij

mtjhdpj;jhd;. ,jw;fhd fhuzj;ij mwpa gpd;tUk; nraw;ghl;ilr;

nra;Aq;fs;.

5'4 5'4 5'4 5'4 5'4 ntg;gj;jpdhy; nghUs;fspy; Vw;gLk;ntg;gj;jpdhy; nghUs;fspy; Vw;gLk;ntg;gj;jpdhy; nghUs;fspy; Vw;gLk;ntg;gj;jpdhy; nghUs;fspy; Vw;gLk;ntg;gj;jpdhy; nghUs;fspy; Vw;gLk;
,urhad khw;wq;fs;,urhad khw;wq;fs;,urhad khw;wq;fs;,urhad khw;wq;fs;,urhad khw;wq;fs;

          5.4.1 jfdk;5.4.1 jfdk;5.4.1 jfdk;5.4.1 jfdk;5.4.1 jfdk;

cU 5.14

fz;zhbg;

Nghj;jy;

nkOFtu;j;jp

mize;j nkOFtu;j;;jp
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nkOFtu;j;jp miztijAk; caukhd nky;ypa fz;zhbf;

FohapDs; ePu;kl;lk; rpwpJ cah;e;jpUg;gijAk; fhz;gPu;fs;.nkOF

tu;j;jp mizAk;NghJ FohapDs; ePu; GFtjpypUe;J FohapDs;

,Ue;j tspapd; xU gFjp Fiwtile;Js;snjd;gJ njspthfpwJ.

mjhtJ> nkOFtu;j;jp vhpAk;NghJ fz;zhbg; ghj;jpuj;jpDs; ,Ue;j

tspapd; xU gFjp jfdj;Jf;Fj; Njitahf ,Ue;Js;sJ. mg;gFjp

xl;rprd; MFk;. jfdk; epfOtjw;F xl;rprd;thA jtpu NtW fhuzpfs;

Njitg;gLkh vd mwptjw;fhf gpd;tUk; nraw;ghl;ilr; nra;Nthk;.

ngw;Nwhy;> kJrhuk; Mfpad nfhz;l %bfisr; Rthiyapd;

mUNf nfhz;L te;jTlidNa mit vhptijf; fhz;gPu;fs;. rpwpJ

#Nlwpa gpd;dh; kz;nzz;nza; vhptijAk; nkOF vhptjw;F

mjdpYk; rw;Wf; $Ljyhd Neuk; Njitg;gLtijAk; fhz;gPh;fs;.

tpwF> rpul;il Nghd;wit vuptjw;F mjpf Neuk; Njit vd;gijAk;

mtjhdpg;gPu;fs;. vupaj;njhlq;Ftjw;F rpy nghUs;fis mjpf

ntg;gepiyf;Fr; #lhf;Fjy; Ntz;Lk; vd;gJ ,jpypUe;J njhpfpwJ.

♦ kz;nzz;nza;> ngw;Nwhy;> itd; kJrhuk;> rpul;il> nkOF>

tpwFj;Jz;L Nghd;w vhpaj;jf;f rpy nghUs;fisg; ngWq;fs;.

♦ ,g;nghUs;fis rpwpjsT tPjk; Fsph;ghdg; Nghj;jy; %bfspy;

jdpj;jdpahf ,Lq;fs;.

♦ xt;nthU %biaAk; ,Lf;fpapdhy; gpbj;J> Rthiyapd; kPJ

itj;J vupf;f Kaw;rpAq;fs;.

♦ xt;nthU nghUSk; vhptjw;Fr; nrythd Neuj;ij mtjhdpAq;fs;.

nraw;ghL 5.11nraw;ghL 5.11nraw;ghL 5.11nraw;ghL 5.11nraw;ghL 5.11

nraw;ghL 5.10nraw;ghL 5.10nraw;ghL 5.10nraw;ghL 5.10nraw;ghL 5.10
•  caukhd xLq;fpa  fz;zhbg; ghj;jpu

nkhd ;iw cs ;Ns ,lf ;$bathwhd

Kfitnahd;iw  my;yJ CLfhl ;Lk ;

g pshj;jpf ;Fg ; ghj;jpunkhd;iw vLq;fs;.

mg;ghj;jpuj;jpd; mbapy; nkOtu;j;jpnahd;wpid

epWj;jp> ghjpasT tiu ePiu epug;Gq;fs;.

nkOFtu;j;jpia Vw;wp xLq;fpa fz;zhbg;

ghj;jpuj;jpdhy; mf;fz;zhbg; ghj;jpuj;jpd; tha;

ePupDs; mkpOkhW nkOFtu;j;jpia %Lq;fs;.

epfo;gtw;iw mtjhdpAq;fs;. cU 5.15

ePu;
ePu;kl;lk; cah;jy;

mize;j

nkOFtu;j;jp

vhpAk;

nkOFtu;j;jp
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njspe;j Rz;zhk;G ePu; ghy; epwkhf khWtijf; fhz;gPu;fs;.

Rz;zhk;G ePiug; ghy; epwkhf;FtJ fhgdPnuhl;irl;L thA MFk;.

jfdj;jpd;NghJ fhgdPnuhl;irl;L thA ntspNaWfpd;wnjd;gJ

,jpypUe;J njupfpd;wJ.

jfdj;jpd; Vida tpisTfis ,dq;fhz;gjw;fhfg;jfdj;jpd; Vida tpisTfis ,dq;fhz;gjw;fhfg;jfdj;jpd; Vida tpisTfis ,dq;fhz;gjw;fhfg;jfdj;jpd; Vida tpisTfis ,dq;fhz;gjw;fhfg;jfdj;jpd; Vida tpisTfis ,dq;fhz;gjw;fhfg;

gpd;tUk; nraw;ghl;ilr; nra;Nthk;.gpd;tUk; nraw;ghl;ilr; nra;Nthk;.gpd;tUk; nraw;ghl;ilr; nra;Nthk;.gpd;tUk; nraw;ghl;ilr; nra;Nthk;.gpd;tUk; nraw;ghl;ilr; nra;Nthk;.

cq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkh@@@@@
v vspjpy; Mtpahfj;jf;f gjhu;j;jq;fspd; vupgw;Wepiy kpfj;

jho;thdJ. (ngw;Nwhy;> itd; kJrhuk;> nkypjhf;fp) Nghd;wit

mt;thwhd rpy gjhu;j;jq;fshFk;. mLg;gpy; tpwif ,l;Lj;

j P%l ;Ltjw ;fhf mt;tpwFj ; Jz;Lfspd ;k PJ r pw pjsT

kz;nzz;nza; ,Ltjw;fhd fhuzk; kz;nzz;nzapd;

vupgw;Wepiy> tpwfpd; vupgw;WepiyapYk; jho;thdjhf

,Uj;jyhFk;.

  nghUs;nghUs;nghUs;nghUs;nghUs; vhpgw;Wepiy vhpgw;Wepiy vhpgw;Wepiy vhpgw;Wepiy vhpgw;Wepiy oC

  ngw;Nwhy; 49

  kz;nza; 295

  kJrhuk; 79.9
  rPdp         385

ml;ltiz 5' 3

ve;jnthU nghUSk; vhptjw;F
xl;rprd; thA Njit. mj;NjhL
vhpAk; nghUs; vhpgw;Wepiyia
mile;jpUj;jy; Ntz;Lk;. rpy
nghUs;fspd; vhpgw;Wepiyfs;
ml ;ltiz 5.3 ,y ; jug ;
gl;Ls;sd.

xU nghUs; jfdkilaj; njhlq;Ftjw;F mJ> ntg;gNkw;wg;gl

Ntz;ba ,opT ntg;gepiy mg;nghUspd; vupgw;Wepiyvupgw;Wepiyvupgw;Wepiyvupgw;Wepiyvupgw;Wepiy vdg;gLk.;

•

ftpo;j;J

itf;fg;gl;l Nghj;jy;

epkpu;j;jp itf;fg;gl;l

Nghj;jy;

cU 5.16

nkOFtu;j;jpp

fz;zhbj;jl;L

Rz;zhk;G ePu;

cU 5.16 ,y; fhl;lg;gl;Ls;sthW

nkOFtu;j;jpnahd;wpid Vw;wp mjid

ntWk; [hk; Nghj;jy; xd;wpdhy;

%Lq;fs;.

Rthiy mize;j gpd;du; [hk;

Nghj;jiy epkpu;j;jpg; Gjpjhfj; jahupj;j

Rz;zhk;G ePu; rpwpjsit mjDs;

,l;Lf; fz;zhbj; jl;bdhy; %Lq;fs;.

nraw;ghL 5.12nraw;ghL 5.12nraw;ghL 5.12nraw;ghL 5.12nraw;ghL 5.12

•
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nkOFtu;j;jpr; RthiyapypUe;J xsp fpilf;fpd;wikiaf;

fz;fshy; fhzKbfpd;wJ. mt;thNw RthiyapypUe;J ntg;gk;

ntspNaWtijj; Njhypdhy; czuKbfpwJ.

jfdj;jpd;NghJ gjhu;j;jq;fspd; tpisthf fhgdPnuhl;irl;Lk;

ePuhtpAk; rpy Ntisfspy; fhgDk; Njhd;Wfpd;wd. mj;NjhL

xspr;rf;jpAk;> ntg;gr;rf;jpAk; ntsptplg;gLfpd;wd. gd;rd; RluLg;G>

thAmLg;G  Mfpatw;wpy;; Giff;fupAila RthiyiaAk; Giff;fupaw;w

RthiyiaAk; ngwyhk;. Giff;fupAila Rthiyf;Fk; Giff;fupaw;w

Rthiyf;Fk; ,ilapyhd NtWghLfis ePq;fs; mwpe;Js;sPu;fsh?

gd;rd; RluLg;gpYk; thA mLg;gpYk; jfdj;jpw;Fj; Njitahd tspiar;

nrYj;Jk; Jthuj;ij %Ltjhy; kQ;rs; epwr; Rthiy fpilf;Fk;.

cU 5.17 jfdj;jpd;NghJ fhgd;

ntsptplg;gLfpwJ.

fhl;Nghl;Jz;L

fup

nkOFtu;j;jp

nraw;ghL 5.13nraw;ghL 5.13nraw;ghL 5.13nraw;ghL 5.13nraw;ghL 5.13

• ed;F cyu;e;j ntWk; [hk; Nghj;jnyhd;iwg; ngWq;fs;.

• mjDs; nkOFtu;j;jpj; Jz;nlhd;wpid epWj;jp Vw;Wq;fs;.

• fz;zhbj; jl;bdhy; Nghj;jypd; thia %Lq;fs;'

• nkOFtu ;j ;j p mize ;j g pd ;du ;  fz ;zhbj ; jl ;il

mg;Gwg;gLj;Jq;fs;.

• fz;zhbj; jl;bd; cl;Gwj;Nj Rthiyf;F NkNy mike;jpUe;j

gFjpapy; ePuw;w nrg;Gry;Ngw;Wj; J}s; rpwpjsit ,Lq;fs;.

• epfo;gtw;iw mtjhdpAq;fs;.

jfdj;jpd;NghJ ntspNaWk; NtW tpisTfs; cs;sdthntd

mwptjw;fhfg; gpd;tUk; nraw;ghl;;ilr; nra;Nthk;.

fz;zhbj; jl;bd;kPJ

,l;l ntz;zpw nrg;Gry;Ngw;Wj;

J}s; ; ePyepwkhf khWtijf;

fhz;gPu;fs;. ePuw;w nrg;Gry;Ngw;Wld;

ePu; NrUk;NghJ mJ ePyepwkhf

khWk;. jfdj;jpd;NghJ ePuhtp

Njhd;wpAs;sJ vd;gJ ,jpypUe;J

njhpfpd;wJ. rpy Ntisfspy;

fhgDk; ntsptplg;gLfpwJ.
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nraw;ghL 5.14nraw;ghL 5.14nraw;ghL 5.14nraw;ghL 5.14nraw;ghL 5.14

• ,uz;L nfhjpFoha;fspy; rk msT tPjk; ePiu vLq;fs;.

• xU Fohia kQ;rs; epwg; gd;rd; RthiyapdhYk; kw;iwa

Fohia  ePyepwg; gd;rd; RthiyapdhYk; ntg;gNkw;wp> ePu;

nfhjpf;fj; njhlq;Ftjw;Fr; nrythFk; Neuq;fis mse;J gjpT

nra;Aq;fs;.

jfdj;jpw;F NghJkhd tsp fpilf;fhikapdhNy ,t;thwhf

gd;rd; RluLg;G kQ;rs; RthiyAld; xspUfpd;wJ. tspj; Jthuj;ijj;

jpwe;jTld; ePyepwr;Rthiy fpilf;Fk;. e Pye pwr; Rthiy

Giff;fupaw;wJ. mjpf ntg;gj;ij jUtJ kQ;rs;epwr; Rthiyah?

ePyepwr; Rthiyah vd;gijf; fz;lwptjw;fhfg; gpd;tUk; nraw;ghl;by;

<LgLNthk;.

kQ;rs; epwr;Rthiy

Jthuk;
Jthuk; %lg;gl;Ls;sJ

ePyepwr;

Rthiy

Giff;fupAs;sJ

Giff;

fupapy;iy

cU 5.18 gd;rd; RluLg;gpd; kQ;rs; epwr;

RthiyAk; ePyepwr; RthiyAk;

jpwe;Js;sJ

ePyepwr; Rthiyapdhy; ntg;gNkw;Wk;NghJ kQ;rs; epwr;

Rthiyapdhy; ntg;gNkw;Wtij tpl tpiuthf ePu; nfhjpf;fj;

njhlq;FfpwJ. ePyepwr; Rthiyapdhy; fpilf;Fk; ntg;gj;jpd; msT

kQ;rs;epwr; Rthiyapdhy; fpilf;Fk; ntg;gj;jpd; mstpYk; cau;thdJ

vd;gJ ,jpypUe;J njspthfpwJ.

vupnghUs;fs;vupnghUs;fs;vupnghUs;fs;vupnghUs;fs;vupnghUs;fs;

ntg;gr;rf;jpia ngWtjw;fhfTk; xspr;rf;jpiag; ngWtjw;fhfTk;

vupf;fg;gLk; gjhu;j;jq;fs; vupnghUs;fs; vdg;gLfpd;wd. tpwF> jputg;

ngw;Nwhypa thA (vy;. gp. thA)> ngw;Nwhy;> kz;nzz;nza;> Bry;>

Njq;fhnaz;nza;> itd; kJrhuk; Nghd;wit vkJ ehl;by;

nghJthfg; gad;gLj;jg;gLk; rpy vupnghUs;fspd; tiffshFk;.
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5' 19 epyf;fupia vupnghUshff;

nfhz;L ,af;fg;gLk; xU Giftz;b

v gz;ilf; fhyj;j py ;

Gifapujq;fis Xl;Ltjw;fhfg ;g ;g ;g ;g ;

gad;gLj;jg;gl;l vupnghUs; epyf;fupahFk;.

vkJ ehl;by; Eiur;Nrhiyapy;

mikf;fg;gl;Ls;s mdy;kpd; cw;gj;jp

epiyaj;jpy; vhpnghUshf epyf;fup

gad;gLj;jg;gLfpd;wJ.

jfdj;ijg; gaDilathW ifahsy;jfdj;ijg; gaDilathW ifahsy;jfdj;ijg; gaDilathW ifahsy;jfdj;ijg; gaDilathW ifahsy;jfdj;ijg; gaDilathW ifahsy;

ntg;gj;ijg; gpwg;gpg;gjw;F ePyepwr; RthiyNa kpfg;nghUj;jkhdJ

vd;gij Kd;du; mwpe;Njhk;. vdNt> jfdj;ij tpidj;jpwDila tifapy;

ifahSk;NghJ ePyepwr; Rthiy mjhtJ Giff;fupaw;w Rthiyiag;

ngWtJ mtrpakhFk;. vdNt> thA mLg;igg; gad;gLj;Jk;NghJ mjd;

tpidj;jpwid mjpfhpg;gjw;fhf>

♦ tspj; Jthuj;ij NghJkhd msT

jpwe;J itj;jy; Ntz;Lk;. mLg;gpy;

vhpAk; gFjpapy;; Giff;fup cz;lhFk;

gFjpia ePf;fp vg;NghJk; Rj;jkhf

itj;jy; Ntz;Lk;. cU 5.20 vy;. gp. thA mLg;G

cq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkh@@@@@

xg;gil 5.6xg;gil 5.6xg;gil 5.6xg;gil 5.6xg;gil 5.6
cq;fsJ FOTld;  fye;Jiuahb czT rikj;jy;> kpd;; cw;gj;jp

nra;jy;> thfdq;fisr; nrYj;Jjy;> tpsf;Nfw;Wjy;> ghz; RLjy;

Nghd;w re;ju;g;gq;fspy; gad;gLj;jg;gLk; vupnghUs;fis ,dq;fz;L

gjpT nra;Aq;fs;.

♦ tpwF mLg;gpd; tpidj;jpwid Nkk;gLj;Jtjw;fhf %d;W fy;

mLg;Gf;Fg; gjpyhf Nkk;gLj;jg ;gl ;l ,ul;il mLg;igg;

gad;gLj;jyhk;.

cU 5.21 %d;W fy; mLg;Gk; Nkk;gLj;jg;gl;l ,ul;il mLg;GfSk;
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tpwF mLg;gpdhy; ePy epwr;Rthiyiag; ngw KbahJ. vdpDk;>

gpd;tUk; toptiffis mDrupg;gjhy; jfdj;jpd; tpidj;jpwid

Nkk;gLj;jpf;nfhs;syhk;.

X tsp ed;F fpilf;Fk; tifapy; tpwif mLg;gpy; mLf;Fjy;.

X tpwif ed;F cyh;j;jpg; gad;gLj;Jjy;.

X tpwifr; rpW Jz;Lfshf;Fjy;.

jfdk; gpujp$ykhf mikAk; re;ju;g;gq;fs;jfdk; gpujp$ykhf mikAk; re;ju;g;gq;fs;jfdk; gpujp$ykhf mikAk; re;ju;g;gq;fs;jfdk; gpujp$ykhf mikAk; re;ju;g;gq;fs;jfdk; gpujp$ykhf mikAk; re;ju;g;gq;fs;

fhl;Lj;jP Vw;gly;> tPLfs;> filfs;> nghUs;fs; vd;gd gy;NtW

fhuzpfshy; jPg;gw;wp vhpjy; Nghd;wit jfdk; gpujp$ykhf mikAk;

rpy re;ju;g;gq;fshFk;. mt;thwhd re;ju;g;gq;fspy; jPiaf; fl;Lg;

gLj;Jtjw;fhf jfdj;Jf;Fj; Njitahd fhuzpfSs; xd;iwNah

xd;Wf;F Nkw;gl;ltw;iwNah mg;Gwg;gLj;j Ntz;Lk;. ,jw;fhf

re;ju;g;gj;jpw;Fg; nghUj;jkhdthW gy;NtW cj;jpfs; gad;gLj;jg;gLk;.

vhpAk; nghUspd;kPJ ePu; Cw;Wjy; mt;thwhd Xu; cj;jpahFk.;

,jd; tpisthf vhpAk; nghUs; vupgw;Wepiyia miltJ

jLf;fg;gLfpd;wJ. rhf;F Nghd;w jbg;ghd nghUspdhy; %LtJk; Xu;

cj;jpahFk;. ,jd; tpisthfj; jfdj;jpw;Fj; Njitahd tsp

nghUSf;Ff; fpilg;gJ jtpu;f;fg;gLk;. vz;nza; fhuzkhf Vw;gl;l

jPiaf; fl;Lg;gLj;Jtjw;F kzy; ,Ljy; kw;WnkhU cj;jpahFk;.

,jd; tpisthf vupAk; nghUSf;F tsp fpilg;gJ jilg;gLk;.

nghUs; vupgw;Wepiyia miltJ jtpu;f;fg;gLk;.

xU gjhu;j;jj;ij ntg;gj;jpdhy; ntt;NtW gjhu;j;jq;fshf
,urhadhPjpapy; gpupifailar; nra;tNj ntg;gg;gpupif vdg;gLfpwJ.
ePwpa Rz;zhk;G cw;gj;jpapy; ntg;gg;gphpif epfOk;. Rz;zhk;Gr;
#isapy; %yg;nghUshf Rz;zhk;Gf;fw;fs; gad;gLj;jg;gLfpd;wd
vd;gij ePq;fs; mwptPu;fs;.

rpy re;ju;g;gq;fspy; rpg;gpNahL>
KUiff ;fy ;  Nghd ;witAk ;
gad;gLj;jg;gLk;. tpwF vhpAk;NghJ
Njhd;Wk; mjpf ntg;gk; fhuzkhf
Rz;zhk;Gf;fy; Rlg;gl ;L ePwpa
Rz;zhk;G cUthFk;. gf;ftpisthd

fhgdPnuhl;irl;L thA #oypy; NrUk;.

5.4.2 ntg;gg; gpupif 5.4.2 ntg;gg; gpupif 5.4.2 ntg;gg; gpupif 5.4.2 ntg;gg; gpupif 5.4.2 ntg;gg; gpupif (Thermal Decomposition)

cU 5.22 Rz;zhk;Gr; #isapy;

Rz;zhk;Gf;fy; RLjy;

tpwFg;

gil

Rz;zhk;Gf;

fw;gil
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nfhz;bRg; gspq;Ffis ntg;gNkw;Wk;NghJ mJ ntg;gg;

gpupifailAk;. gf;ftpisthf xl;rprd; thA ntspNaWk;. ,jdhNyNa

jzw;Fr;rp gpufhrkhd RthiyAld; vupe;jJ.

vQ;rpAs;s kPjpia ePupDs; ,Lk;NghJ Kjypy; mjd; xU

gFjp fiue;J mOf;Fg; gr;ir epwk; Njhd;Wk;. ePupy; fiuahj fWg;G

epwkhd jpz;kk; msf;Fk; cUisapd; mbapy; fhzg;gLk;.

mg;gf; fyitAld; mg;gr;Nrhlh Nrh;j;J mg;gk; jahupf;Fk;NghJ

mg;gr;Nrhlh ntg;gg;gpupifailAk;. mg;NghJ ntspNaWk;

fhgdPnuhl;irl;L thA> khf;fyitapDs; rpiwg;gl;Lg; gpd;du;

ntspNaWtjhy; mg;gk; nkd;ikj; jd;ikiag; ngWk;.

ntapy; gLkhW itf;fg;gl;l PVC Foha;j;Jz;L kPJ ntbg;Gfs;

Njhd;wy;;> ntspr;Rtupy; epwg;g+r;R epwk; kq;fpg;Nghjy; Nghd;wit
ntg;gk; fhuzkhf ntt;NtW nghUs;fspy; Vw;gLk; khw;wq;fs; MFk;.
ntg;gg; gpupe;jopifahy; nghUs;fs; juq; Fiwjiy khztu; tpsq;fpf;
nfhs;tjw;fhf fPNo ml;ltiznahd;W jug;gl;Ls;sJ.

nraw;ghL 5.15nraw;ghL 5.15nraw;ghL 5.15nraw;ghL 5.15nraw;ghL 5.15

• nfhz;bRg; gspq;Ffs; (nghw;whrpak;

gukq;fNdw;W) rpytw;iwf; nfhjpFohapDs;

,Lq;fs;.

• mjidr; Rthiyapy; gpbj;J ntg;g

Nkw;Wq;fs;.

• ntspNaWk; thAitr; Nrhjpg;gjw;fhf

jzw ;Fr ; r p nahd ;iwf ;  Foha pDs ;

GFj;Jq;fs;.

• FohapDs; vQ;Rk; kPjpia kzp$l;Lf;

fz;zhbapy; ,l;L MwtpLq;fs;. gpd; ePu;

nfhz;l caukhd msf;Fk; cUisapDs;

mjd; rpwpjsit ,l;L mtjhdpAq;fs;.

cU 5.23 nfhz;bRg;

gspq;if ntg;gNkw;wy;

5.4.3 ntg;gg; gpupe;jopif 5.4.3 ntg;gg; gpupe;jopif 5.4.3 ntg;gg; gpupe;jopif 5.4.3 ntg;gg; gpupe;jopif 5.4.3 ntg;gg; gpupe;jopif (Thermal degradation)
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ntg;gg; gpupe;jopifahy; nghUs;fs; juq;Fiwjy; xU

gpujp$ykhd tpisthFk; vd;gij tpsq;fpf;nfhs;tPu;fs;. vdpDk;>

ntg;gj;jpdhy; juq;Fiwtijj; jtpu;g;gjw;fhf vd;d nra;ayhk; vdf;

ftdpg;Nghk;.

cilfisf; fLikahd ntapypy; cyh;j;Jtijj; jtpu;j;jy;>

tPLfspy; fLikahd #hpa xspgLk; ,lq;fspy;> kiwg;ghf kuq;fs;

tsh;j;jy; my;yJ kiwg;G ,ly;> %q;fpy; ryhifj;jpiu Nghd;wit

,Ljy;> ntspg;Gwr;Rth;fs;> ad;dy;fs;> fjTfs;> $iufs; Nghd;wit

ntg;gj;jpdhy; gpupe;jopjiyj; jLf;Fk;  ,urhadg; nghUs;fs; Nru;j;jy;

vd;gd ntg;gj;jpdhy; nghUs;fs; gpupe;jope;J juq; Fiwtijj;

jtpu;g;gjw;fhd rpy topKiwfshFk;. re;ijapy; ntju;\Py;l; (weather

shield) ntju; Nfhl; (weather coat) Nghd;w ngau;fs; Nru;f;fg;gl;l

epwg; G+r;Rfs; mt;thwhditahFk;.

vdpDk;> nghypj;jpd; ntg;gk; fhuzkhfj; juq; Fiwjy;

#oy;uPjpapy; mD$ykhdjhFk;. ntg;gj;jhy; gpupe;jopAk; tifapy;

mikf;fg;gl;l nghypj;jPd;fs; mt;thW gpupe;jopiff;F cl;gLk;. mjdhy;

#oy; khriljy; Fiwf;fg;gLk;.

mspf;fg;gl;l nghUs;mspf;fg;gl;l nghUs;mspf;fg;gl;l nghUs;mspf;fg;gl;l nghUs;mspf;fg;gl;l nghUs; mtjhdpg;Gfs;mtjhdpg;Gfs;mtjhdpg;Gfs;mtjhdpg;Gfs;mtjhdpg;Gfs;

gioa PVC kiog; gPypj;Jz;Lk;
Gjpa PVC kiog; gPypj;Jz;Lk;

gioa PVC kiog; gPypj ;Jz;by; epwk;
Fiwtile;Js;sJ> Gjpa kiog; gPypj;Jz;L
Nghd;W mJ tistjpy;iy. Kwpaj;jf;f
jd;ikAilaJ.

jpdKk; ntapypy; cyh;j;jp xUtu;
mzpAk;  MilAk; mjd; Xu
kbg;gpDs; fhzg;gLk; epwKk;.

cilapd; epwk; Fiwtile;Js;sJ.vdpDk;>

kbg;gpDs; epwk; Fiwtilatpy;iy.

ntspg;Gwr; Rthpy; g+rg;gl;Ls;s

epwg;g+r;R.

epwk; kq;fpg; NghAs;sJ> ,ilapilNa

g+r;Rg;gil fod;Ws;sJ.

fzprkhd msT gfy; ntapypy; ,Ue;j

nghypg ;Gnuhg ;g Pd ; ciwAk; Gj pa

nghypg;GNuhg;gPd; ciwAk;.

gioa nghypGNuhg ;g Pd ; ciw KwpAk ;
jd;ikAilaJ. Gjpa ciw mt;thW KwptJ
fpilahJ.

rpwpJ fhyk; kjpypy; xl;lg;gl;bUe;j

th;zr; Rtnuhl;b.

Rtnuhl;bapd; epwk; Fiwtile;Js;sJ.

fljhrp fpopAk;.

ml;ltiz 5.4
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gjhu;j;jq;fspd; ntg;gtpay;GfSk; gjhu;j;jq;fspd; ntg;gtpay;GfSk; gjhu;j;jq;fspd; ntg;gtpay;GfSk; gjhu;j;jq;fspd; ntg;gtpay;GfSk; gjhu;j;jq;fspd; ntg;gtpay;GfSk; (Thermal Properties)     mtw;wpd;mtw;wpd;mtw;wpd;mtw;wpd;mtw;wpd;

g puNahfq;fSk;g puNahfq;fSk;g puNahfq;fSk;g puNahfq;fSk;g puNahfq;fSk;
gjhu;j;jq;fspd; ntg;gk; fhuzkhf ntt;NtW gjhu;j;jq;;fspy;

Vw;gLk; khw;wq;fs; elj;ijfs; MfpadNt mg;gjhu;j;jq;fspd;
ntg;gtpay;Gfshff; fUjg;gLfpd;wd. gjhu;j;jq;fspD}lhf ntg;g
,lkhw;Wif> gjhu;j;jq;fspd; ePsKk; mfyKk; mjpfhpj;jy;>
gjhu;j;jq;fspd; epiykhw;wk; Nghd;wit mtw;wpd; ntg;gtpay;GfSs;
rpythFk;. gjhu;j;jq;fspd; ntg;gtpay;GfisAk; mtw;wpd;
gad;ghl;ilAk; Muha;Nthk;.

#lhd NjePu;f; Nfhg;igapy; rPdp Nrh;j;J
mYkpdpaf; fuz;bahy; fyf;fpa gpd;
fuz;bia ntspNa vLj;J> mij
tpuy;fspdhy; njhl;Lg;ghUq;fs;. #l;il
czu Kbfpwjy;yth? NjePupy; ,Ue;J
ntg;gk;> fuz;bapd; topNa tpuy;fis
mile;jikNa ,jw;fhd   fhuzkhFk;.

,t;thwhf ntg;gk; Xuplj;jpypUe;J gpwpnjhU ,lj;jpw;Fr; nry;yy;
ntg;g ,lkhw;Wif (thermal transference&     vdg;gLk;. ntg;g ,lkhw;Wif
%d;W topfspy; epfOk;.

i . flj;jy;  ii cld; fhTif  iii fjpu;g;G
flj;jy;flj;jy;flj;jy;flj;jy;flj;jy;     (conduction)

flj;jy; %yk; jpz;kg; nghUspD}lhf ntg;g  ,lkhw;Wif
epfOtij xU nraw;ghl;bd; JizAld;  fz;lwpNthk;.

nraw;ghL 5.16nraw;ghL 5.16nraw;ghL 5.16nraw;ghL 5.16nraw;ghL 5.16

• Vwj;jho 20 cm ePskhd Xu; cNyhff;

Nfhiyg; ngWq;fs;.

• mjd;kPJ Vwj;jho 4 cm  ,ilntspfspy;

mikAkhW nkOFj;Jspfis ,l;L mtw;wpy;

xt;nthU Fz;^rp tPjk; ,izAq;fs;.

• cNyhff;Nfhypd; xU Kidiar; Rthiyapy; gpbj;Jr; #lhf;Fq;fs;.

• epfOgtw;iw mtjhdpAq;fs;.

5.5      gjhu;j;jq;fspd; ntg;gtpay;Gfs;gjhu;j;jq;fspd; ntg;gtpay;Gfs;gjhu;j;jq;fspd; ntg;gtpay;Gfs;gjhu;j;jq;fspd; ntg;gtpay;Gfs;gjhu;j;jq;fspd; ntg;gtpay;Gfs;

5.5.1 ntg;g ,lkhw;Wif 5.5.1 ntg;g ,lkhw;Wif 5.5.1 ntg;g ,lkhw;Wif 5.5.1 ntg;g ,lkhw;Wif 5.5.1 ntg;g ,lkhw;Wif (Energy transmission)

cU 5'25 flj;jy;

NjePu;

cU5.24 ntg;g ,lkhw;Wif

fuz;b
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cld;fhTifcld;fhTifcld;fhTifcld;fhTifcld;fhTif     (Convection)

xU jputj;jpDs; my;yJ thAtpDs; ntg;g ,lkhw;Wif

epfOk; tpjj;ij ,dq;fhz;gjw;fhfg; gpd;tUk; nraw;ghl;ilr;

nra;Nthk;.

cU 5.26 cNyhfq;fspy; xU Jzpf;ifapypUe;J mLj;j Jzpf;iffSf;F

ntg;gk; ,lkhw;wg;gLk; Kiw

cq;fSf;Fj; njhpAkcq;fSf;Fj; njhpAkcq;fSf;Fj; njhpAkcq;fSf;Fj; njhpAkcq;fSf;Fj; njhpAkhhhhh @@@@@
 cNyhfq;fs; ahTk; ntg;gj;ij ed;F flj;Jk;. vdNt

mit ew;flj;jpfs; vdg;gLk;. ntg;gj;ij  jk;%L Gftplhj

nghUs;fs; mupjpw; flj;jpfs; my;yJ ntg;gf; fhtypfs;

(thermal insulators)     vdg;gLk;. ;. ;. ;. ;. fz;zhb> mupkuk;> jf;if> gpshj;jpf;F>

Jzp> fspkz;> rPdf;fsp> tsp> ePu;> fk;gsp> nghypj;jPd; Nghd;wit

rpy ntg;gf; fhtypg; nghUs;fshFk;.

ntg;gNkw;wg;gLk; Kidf;F mUfpy; cs;s Fz;̂ rp KjypYk;

mLj;j Fz;̂ rpfs; mjd; gpd;dUk; xd;wpd;gpd; xd;whf tpOtijf;

fhz ;g P u ; fs ; .  Rthiya py pUe ;J gbg ; gbahf ntg ; gk ;

,lkhw;wg;gl;likapdhNyNa ,t;thwhf nkOFj; Jspfs; xd;wpd;gpd;

xd;whf cUfpd.Rthiyapy; ,Ue;J ntg;gj;ijg; ngWk;

cNyhff;Nfhy; Kidapy; mike;Js;s cNyhfj; Jzpf;iffs;

gbg;gbahf mLj;jLj;j Jzpf;iffSf;F ntg;gj;ij toq;Fk;. mjhtJ>

cNyhfj;jpd; Jzpf;iffs; mirahj epiyapy;  ntg;gj;ijj;

Jzpf;iffSf;F toq;Fk;. ,t;thwhf cNyhff;Nfhypd;

xUKidapypUe;J kWKidf;F ntg;gk; ,lk; khWjy; ntg;gf; flj;jy;

vdg;gLk;. cNyhff;Nfhypy; ntg;gk; flj;jg;gLk; Kiw cU 5.26

,y; fhl;lg;gl;Ls;sJ.
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thAf;fspy; ntg;g ,lkhw;Wif epfOk; tpjj;ij mwptjw;fhf gpd;tUk;;thAf;fspy; ntg;g ,lkhw;Wif epfOk; tpjj;ij mwptjw;fhf gpd;tUk;;thAf;fspy; ntg;g ,lkhw;Wif epfOk; tpjj;ij mwptjw;fhf gpd;tUk;;thAf;fspy; ntg;g ,lkhw;Wif epfOk; tpjj;ij mwptjw;fhf gpd;tUk;;thAf;fspy; ntg;g ,lkhw;Wif epfOk; tpjj;ij mwptjw;fhf gpd;tUk;;
nraw;ghl;ilr; nra;Nthk;.nraw;ghl;ilr; nra;Nthk;.nraw;ghl;ilr; nra;Nthk;.nraw;ghl;ilr; nra;Nthk;.nraw;ghl;ilr; nra;Nthk;.

nraw;ghL 5.18nraw;ghL 5.18nraw;ghL 5.18nraw;ghL 5.18nraw;ghL 5.18

• cU 5.28 ,y; fhl;lg;gl;Ls;sthW

fz;zhbj; jl;nlhd;wpd; kPJ vupAk;

nkOFtu;j;jpnahd;wpid epWj;jp mjid

glj;jpw ; fhl;bAs;sthW rpkpdpf;Fs;

itAq;fs;. T tbtpy; ntl;lg;gl;l gpup];ly;

ml;ilj; Jz;il Nkw;Gw thapD}lhf

cl;nrYj;jp  ,uz;L gFjpfshfg; gpupAq;fs;.

epfOgtw;iw mtjhdpAq;fs;.

gpup];ly; ml;ilj;Jz;L

rpkpdp

CJ

gj;jp

cU 5.28

ePupDs; nfhz;bRg; gspq;F ,Uf;Fk; ,lj;jpy; ,Ue;J Cjh

epwk;> fPw;Wfs; Nghd;W gutpr; nry;tijAk; gpd; me;epwk; Kfitapd;

Rtu; mUNf fPo;Nehf;fpr; nry;tijAk; fhz;gPu;fs;. Kfitapd; mbapy;

cs;s #lhd> mlh;j;jp Fiwthd ePu;j;Jzpf;iffs; Nky; Nehf;fpr;

nry;Yk;NghJ mt;tpilntspfis epug;Gtjw;fhf mlh;j;jp $ba

Fspuhd ePu;> fPo;Nehf;fpr; nry;YtNj ,jw;fhd fhuzkhFk;.

#lhfpa Nky;Nehf;fpr; nry;Yk; ePNuhl;lKk; fPo;Nehf;fp tUk;

Fspu;e;j ePNuhl;lKk;  ,t;thwhfj; Jzpf;iffspd;; mirT fhuzkhfj;

epfOk; ntg;g ,lkhw;Wifr; nrad;Kiw> cld;fhTifcld;fhTifcld;fhTifcld;fhTifcld;fhTif (convec-

tion) vdg;gLk;.

nraw;ghL 5.17nraw;ghL 5.17nraw;ghL 5.17nraw;ghL 5.17nraw;ghL 5.17

• nghpa Kfitnahd;wpDs; ePiu ,Lq;fs;. mjd;

mbapy rpwpa nfhz;bRg; gspq;F xd;iw ,Lq;fs;.

• mJ mbia mile;j gpd;dh; Kfitia Kf;fhypkPJ

itj;J ePu;Kfitia ntg;gNkw;Wq;fs;.

• epfOgtw;iw mtjhdpAq;fs;.
cU 5.27

jputj;jpy; epfOk;; cld;

fhTif Xl;lq;fs;



30
,ytr tpepNahfj;jpw;fhf

#lhd tsp nkOFtu;j;jp mike;Js;s gf;fj;jpy;  ,Ue;J

Nky;Nehf;fpr; nry;Yk;NghJ> Fspuhd tsp kWgf;fj;jpD}lhf cs;Nehf;fp

tUfpd;wJ. CJgj;jpapd; GifAk; mt;tspNahl;lj;Jld; nry;fpd;wJ.

mjd; tpisthfNt tspapd; cld;fhTif Xl;lj;ijg; ghu;f;fKbfpwJ.

thAtpDs; cld;fhTif %yk; ,lkhw;Wif epfOfpd;wik ,jpypUe;J

njspthfpd;wJ.

jPf;Ftpaypd; mUNf cld;fhTif Xl;lk; epfo;jy;jPf;Ftpaypd; mUNf cld;fhTif Xl;lk; epfo;jy;jPf;Ftpaypd; mUNf cld;fhTif Xl;lk; epfo;jy;jPf;Ftpaypd; mUNf cld;fhTif Xl;lk; epfo;jy;jPf;Ftpaypd; mUNf cld;fhTif Xl;lk; epfo;jy;

jPf;FtpaYf;F NkYs;s tsp #lhfp

NkNy nry;Yk;. Vw;gLk; ntspia

epug;Gtjw;F jPf;Ftpaiyr; #o>

fPNoAs;s Fspuhd tsp> mt;tplj;ij

Nehf;fp mirAk;.

fjph ;g ;Gfjph ;g ;Gfjph ;g ;Gfjph ;g ;Gfjph ;g ;G

jPf;Ftpaypd; mUNf ,Uf;Fk;NghJ ehk; ntg;gj;ij

czu;fpNwhk;. ,jw;fhd fhuzk; kw;WnkhU ntg;g ,lkhw;Wif

KiwahFk;. mJ fjpu;g;G fjpu;g;G fjpu;g;G fjpu;g;G fjpu;g;G vdg;gLk;. fjpu;g;G epfo Clfk; Njitapy;iy.

Clfk; fhzg;gl;l NghJk; Clfj; Jzpf;iffs; ntg;gNkwhjthNw

fjph;g;G epfOk;. #hpadpy; ,Ue;J  tpz;ntspapd;; Clhff; fjpu;g;G

%yNk ntg;gk;> Gtpia te;jilfpd;wJ. ntz;zpwkhd my;yJ

kpDkpDg;ghd ntg;gkhd Nkw;gug;Gfshy; ntg;gf;fjpu;g;ig kpf vspjhfj;

njwpf;fr; nra;ayhk;. vdNt> mit kpff; FiwthfNt ntg;gj;ij

mfj;JwpQ;Rk;. vdpDk;> fUepw Nkw;gug;Gfs; ntg;gj;ij ed;F

mfj;JwpQ;rp kpf vspjhf ntg;gkilAk;.

cU 5.29 jPf;Ftpaypd; mUNf

cld;;fhTif Xl;lk;
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epiykhw;wk;epiykhw;wk;epiykhw;wk;epiykhw;wk;epiykhw;wk;
gdpf;fl;b cUfp ePuhFk;. ePu; Mtpahfp ePuhtpahf khWtij

mwptPu;fs;. ,q;F epiykhw;wNk  epfo;e;Js;sJ.

jpz;k epiyapYs;s gdpf;fl;bf;F ntg;gk; toq;fpaJk; mJ jput

epiyia milfpwJ. jput epiyapy; cs;s ePUf;F ntg;gk; toq;fpaJk;

mJ thA epiyia milfpwJ. ntg;gk; toq;Fk;NghJ gjhu;j;jq;fspy;

epfOk; ,t;thwhd epiykhw;wq;fis ,dq;fhz;gjw;fhf xU nraw;ghl;by;

<LgLNthk;.

gdpf;fl;bgdpf;fl;bgdpf;fl;bgdpf;fl;bgdpf;fl;b
ntg;gk ;

ePu;ePu ;ePu ;ePu ;ePu ;
ntg;gk;

e Puhtpe Puhtpe Puhtpe Puhtpe Puhtp

(jpz;k epiy) (jput epiy)    (thA epiy)

cU 5.30 jpz;kq;fisAk;

jputq;fisAk;

ntg;gNkw;wy;

gyhg;gprpd;> Njd;nkOF> rPdp> nkOF>

fh;g;g+u cUz;il> fh;g;g+u tpy;iy> maBd;

gspq;F Nghd;w rpy jpz;kg; gjhu;j;jq;fisAk;

Njq;fhnaz;nza;> kz;nzz;nza;> ePu; Nghd;w

rpy jputq;fisAk; ngw;Wf;nfhs;Sq;fs;.

mtw;wpy; rpwpjsit jdp;j;jdpNa Fsph;ghd

cNyhf  %bfspy; ,l;L> mk;%bfis cNyhfj;

jl;nlhd;wpd;kPJ itAq;fs;. cU 5.30 ,y;

fhl;bAs;sthW ntg;gNkw;Wq;fs;. epfOgtw;iw

mtjhdpAq;fs;.

nraw ; g hL 5 .19nraw ; g hL 5 .19nraw ; g hL 5 .19nraw ; g hL 5 .19nraw ; g hL 5 .19

ntg;gk; fhuzkhf jpz;kk;> jputk;> thA Mfpatw;wpy;ntg;gk; fhuzkhf jpz;kk;> jputk;> thA Mfpatw;wpy;ntg;gk; fhuzkhf jpz;kk;> jputk;> thA Mfpatw;wpy;ntg;gk; fhuzkhf jpz;kk;> jputk;> thA Mfpatw;wpy;ntg;gk; fhuzkhf jpz;kk;> jputk;> thA Mfpatw;wpy;
epfOk; khw;wq;fs;epfOk; khw;wq;fs;epfOk; khw;wq;fs;epfOk; khw;wq;fs;epfOk; khw;wq;fs;

     cq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkhcq;fSf;Fj; njhpAkh@@@@@
 ,yq;if Nghd;w ehLfspy; ed;F #hpa xsp fpilf;fpd;wikahy;

fl;llq;fspd; ntspr;Rth;fspy; ,sepwg;  G+r;Rfs; G+RtJ kpfr; rpwe;jJ.

fLikahd epwq;fs; nghUj;jkhditay;y. ,sepwq;fs; ntg;gf;fjpu;fis

FiwthfNt mfj;JwpQ;Rk;. vdNt> Rth;fs; ntg;gNkWtJ FiwthFk;.

vdNt> tPLfspd; cl;Gwk; ntg;gkiltJ jtph;f;fg;gLk;. ntapypy;

tpisahLNthUf;Fk; ntz;zpw MilfNs kpfg; nghUj;jkhdit.

ntz;zpwk; ntg;gf; fjph;g;igf; FiwthfNt mfj;JwpQ;Rk;. vdNt>

mjid mzpe;jpUg;gtUf;F mjpf mnrsfhpak; Vw;gl khl;lhJ.
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jpz;k epiyapy; ,Ue;j  gjhu;j;jq;fs; jput  epiyia

miltijAk;; jput epiyapy; ,Ue;j gjhu;j;jq;fs; thA epiyia

miltijAk; mtjhdpg;gPu ;fs;. mt;thwhd epiykhw;wq;fisg;

gpd;tUkhW fhl;lyhk;

jpz;kg; gjhu;j;jk; ntg;gk; fhuzkhf Neubahf thAepiyia

miljy; gjq;fkhjy; (sublimation) vdg;gLk;. cjhuzk;: maBd; jpz;kk;

ntg;gNkw;Wk;NghJ Neubahf maBd; Mtpahfpd;wJ.

cUFepiyAk; ciwepiyAk;cUFepiyAk; ciwepiyAk;cUFepiyAk; ciwepiyAk;cUFepiyAk; ciwepiyAk;cUFepiyAk; ciwepiyAk;     ^Melting point and Freezing point&

jpz;kk; vt;thW jputkhfpd;wJ? xU Fwpj;j ntg;gepiyapNyNa

jpz;kk; jputkhfpd;wJ. ,Jgw;wp mwptjw;fhf xU nraw;ghl;ilr;

nra;Nthk;.

gdpf;fl;b ePuhf khWk; ntg;gepiy 0 0C vd;gijf; fhz;gPu;fs;.

mk;khwh ntg;gepiyNa cUFepiycUFepiycUFepiycUFepiycUFepiy vdg;gLfpwJ. jputkhf ,Uf;Fk;

ePu; gdpf;fl;bahf khWk;. ,r;nrad;KiwAk; 0 0C ntg;gepiyapNyNa

epfOk;. ,k;khwh ntg;gepiy gdpf;fl;bapd; ciwepiy  vdg;gLk;.

nraw;ghL  5.20nraw;ghL  5.20nraw;ghL  5.20nraw;ghL  5.20nraw;ghL  5.20

cU 5'31 ,y; fhl;bAs;sthW cUfpf;

nfhz;bUf;Fk; gdpf;fl;bfspDs; xU

ntg;gkhdpia itAq;fs;> ntg;gkhdp

fhl;Lk; ntg;gepiyia thrpAq;fs;.
cU 5'31

gdpf;fl;b

ntg;gkhdp

jpz;k nkOF  jput nkOFntg;gk;
nkOF Mtpntg;gk;

mabd; gspq;F  mabd; Mtpntg;gk;

cyu; gdpf;fl;b

(jpz;kk;)
 fhgdPnuhl;irl;L (thA)
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nfhj pe piy nfhj pe piy nfhj pe piy nfhj pe piy nfhj pe piy ^Boiling point&

ahNjDk; jputk; xU Fwpj;j ntg;gepiyapNyNa thAepiyia

milAk;. ,t;ntg;gepiy mj;jputj;jpd; nfhjpepiy vdg;gLk;. ePhpd;

nfhjpepiyiaf; fz;lwptjw;fhfg; gpd;tUk; nraw;ghl;ilr; nra;Nthk;.

jputk; jpz;kkhf khWk;

epiyapy; cs;s khwhj

ntg;gepiyNa mj;jpu

tj;jpd; ciwepiyahFk;.

xU Fwpj;j jputj;jpd;

ciwepiyAk; cUF

epiyAk; xNu ngWkhdj;

ijNa fhl;Lk;;.

cU 5.32 ,y; fhl;lg;gl;;Ls;sthW

nfhjpFohnahd;wpDs; ePiu ,l;L>

mjDs;Ns ntg;gkhdpnahd;iw

glj;jpy; fhl;bathW itAq;fs;.

ePiuf; nfhjpf;f itAq;fs;. ePu;

nfhjpf;Fk;NghJ ntg;gepiyia

mse;J gjpT nra;Jnfhs;Sq;fs;.
cU 5.32

ntg;gkhdp

ePu;

nfhjpFoha;

nraw;ghL 5.21nraw;ghL 5.21nraw;ghL 5.21nraw;ghL 5.21nraw;ghL 5.21

ml;ltiz 5.5

gjhu;j;jk;gjhu;j;jk;gjhu;j;jk;gjhu;j;jk;gjhu;j;jk;

gdpf;fl;b

gugpd; nkOF

nkOF

fh;g;g+u cUz;il

fu;g;g+uk;
<ak;

,Uk;G

0

60

62

80

132

317

1539

   cUFepiy    cUFepiy    cUFepiy    cUFepiy    cUFepiy (0oC) /

                    ciwepiyciwepiyciwepiyciwepiyciwepiy

rpy jputq;fspd; cUFepiyfs; fPNo jug;gl;Ls;sd.  jpz;kk;>

jputkhf khWk; epiyapy; ntg;gepiy khwhJ. mk;khwh ntg;gepiyNa

mj;jputj;jpd;  cUFepiyahFk;.

ePu; nfhjpf;Fk;NghJ ntg;gkhdp 1000C  If; fhl;LfpwJ. ,JNt ePupd;

nfhjpepiyahFk;.
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Nghj;jYld; ,Wfpg;Nghd cNyhf %biaf; fow;w Kbahj

Ntisfspy; mk;%biar; rpwpJ ntg;gNkw;wpa gpd;dh; fow;wpf;nfhs;syhk;

vd;gij ePq;fs; mwpe;jpUf;ff;$Lk;. ntg;gNkw;Wk;NghJ cNyhf %b

tphptiltjd; fhuzkhf  ,t;thW mij vspjhf fow;wpf;nfhs;s

KbfpwJ. jpz;kk;> jputk;> thA Mfpatw;iw ntg;gNkw;Wk;NghJ mtw;wpd;

gUkdpy; Vw;gLk; mjpfupg;Ng tphpT vdg;gLk;.

jpz;k tpupTjpz;k tpupTjpz;k tpupTjpz;k tpupTjpz;k tpupT
jpz;kg; gjhu;j;jnkhd;wpd; tphpit Muha;tjw;fhfg; gpd;tUk;

ghpNrhjidiar; nra;Aq;fs;.

 ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; epfOk; tpupT  ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; epfOk; tpupT  ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; epfOk; tpupT  ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; epfOk; tpupT  ntg;gk; fhuzkhfg; gjhu;j;jq;fspy; epfOk; tpupT ^Expansion)

nraw;ghL 5.22nraw;ghL 5.22nraw;ghL 5.22nraw;ghL 5.22nraw;ghL 5.22

• Nfhypf;Fz;L (marble) xd;iw

kl;Lkl;lkhf epWj;jf;$bathW

xU fk ; g p  tisaj ;ij

Mf;fpf;nfhs;Sq;fs;.

• mjd; kWKidia

kuf; ifg;gpbnahd;wpy;

nghUj;jpf; nfhs;Sq;fs.;

• fk;gp tisaj;ij Giff;fhpaw;w

xU Rthiya py ;  g p bj ;J

ntg;gNkw;Wq;fs;.

• fk;gpia  mg;Gwg;gLj;jp mjd;kPJ

Nfhy pf ;Fz ;ilf ;  ftdkhf

itAq;fs;.

• mtjhdpg;Gfisg; gjpe;Jnfhs;Sq;fs;.

ml;ltiz 5.6 rpy gjhu;j;jq;fspd; nfhjpepiyg; ngWkhdq;fs;

gjhu;j;jkgjhu;j;jkgjhu;j;jkgjhu;j;jkgjhu;j;jk ;; ;; ;        ntg;gepiy        ntg;gepiy        ntg;gepiy        ntg;gepiy        ntg;gepiy oC

kJrhuk;

gugpd; nkOF

ePu;

ry;gh; (fe;jfk;)

<ak;

,Uk;G

77

80

100

444

1744

2900

rpy gjhu;j;jq;fspd; nfhjpepiyfs; ml;ltizapy; jug;gl;Ls;sd.rpy gjhu;j;jq;fspd; nfhjpepiyfs; ml;ltizapy; jug;gl;Ls;sd.rpy gjhu;j;jq;fspd; nfhjpepiyfs; ml;ltizapy; jug;gl;Ls;sd.rpy gjhu;j;jq;fspd; nfhjpepiyfs; ml;ltizapy; jug;gl;Ls;sd.rpy gjhu;j;jq;fspd; nfhjpepiyfs; ml;ltizapy; jug;gl;Ls;sd.

fk;gp tisak;

 cU 5.33

Nfhypf;Fz;L (khgps;)
kuf; ifg;gpb
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jput tpupTjput tpu pTjput tpu pTjput tpu pTjput tpu pT

jput tphpitf; fz;lwptjw;fhfg; gpd;tUk; nraw;ghl;ilr; nra;Aq;fs;.

cU 5'34 ,y; fhl;lg;gl;Ls;s

thW xU Fg;gpapd; ,wg;gu ;

milg;ghD}lhff;  Fz;LKidg;

Ngdhf; Fohnahd;wpidg; GFj;jp>

Nghj;jypy; epw%l;ba ePiu epug;gp>

mjid nte;e Pu ;g ; ghj ;j puk ;

xd;wpDs; itj;J epfOgtw;iw

mtjhdpAq;fs; cU 5' 34

nte;ePu;g; ghj;jpuk;

epw%l;ba ePu;

Fg;gp

,e;j mikg;ig nte;ePu;g; ghj;jpuj;jpDs; itj;jgpd; FohapYs;s

ePu;epuy;; cah;tijf; fhz;gPu;fs;. ntg;gNkw;Wk;NghJ ePupd; fdtsT

mjpfhpf;fpd;wJ vd;gJ ,jpypUe;J njhpfpwJ. vdNt> jputq;fSk;;

ntg;gNkw;Wk;NghJ tpuptilAk; vd;gij mwpayhk;.

fk;gp tisaj;ij ntg;gNkw;wpaJk; mjD}lhf; Nfhypf;Fz;L

,yFthfr; nry;tijf; fhz KbfpwJ. ntg;gNkw;wpaNghJ fk;gp

tisak; tphptile;jikNa ,jw;fhd fhuzkhFk;. cNyhff; fk;gp>

cNyhff; Nfhy; Mfpatw;iw ntg;gNkw;Wk;NghJ epfOk; tpupT

fhuzkhf mtw;wpd; ePsk; mjpfhpf;Fk;.

 nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 5.23 5.23 5.23 5.23 5.23

nky;ypa ikf;Foha;
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thA tpupTthA tpupTthA tpupTthA tpupTthA tpupT

,dp ehk; thAit ntg;gNkw;Wk;NghJ epfo;gtw;iw Muha;Nthk;.

mjw;fhf gpd;tUk; nraw;ghl;ilr; nra;Nthk;.

                                                                       nraw;ghL 5.24nraw;ghL 5.24nraw;ghL 5.24nraw;ghL 5.24nraw;ghL 5.24

• rpwpa Fg;gpnahd;wpd; (Crp kUe;Jf; Fg;gp

xd;wpd;) ,wg;gu; milg;ghD}lhf Fkpo;

Kidg;Ngdhf; Fohnahd;wpidg; GFj;jpf;

nfhs;Sq;fs;.

• mjDs; epw%l;ba ePu ;j ; Jspiar;

rpiwg;gLj;jp Nghj;jYld; ,izAq;fs;.

• Fg;gpia cs;sq;iffSf;Fs; ,Wf;fkhfg;

gpbj;J itj;J ntg;gNkw ,lkspAq;fs;.

• epw%l;ba ePu; ;j;Jspf;F epfOgtw;iw

mtjhdpAq;fs;.

cU 5.35

epw%l;ba ePu;j;Jsp

milg;ghd;

nky;ypa ikf;Foha;

Fg;gp

cs;sq;if ntg;gj;ij toq;Fk;NghJ ePu;j;Jsp NkNy

nry;tijf; fhz;gPu;fs;. Fg;gpapDs; cs;s tspf; fdtsT

tpuptile;jikNa ,jw;fhd fhuzkhFk;. tsp> ntg;gkilAk;NghJ

tphptilfpd;wik ,jpypUe;J njspthfpwJ.



37
,ytr tpepNahfj;jpw;fhf

cyu ;e ; j vz ; nza ; j ;

jd ;ikaw ;w jiyKbapy ; gy

jlitfs; cNuhQ;rpa gpshj;jpf;Fr;

rPg;gpdhy; rpwpa fljhrpj; Jz;Lfs;>

nu[ p Nghk ; Jz;Lfs ; > r pw p a

,wf;iffs; Nghd;wit ftug;gLtij

ePq;fs; mwpe;jpUg;gPu;fs;.

kpd; mOj;jpahy; mOj;jg;gl;l cil>
clypw;F mz;ikapy; ,Uf;Fk;NghJ ifapd; my;yJ clypd;
cNuhkq;fs; me;j cilapdhy; ftug;gLtij ePq;fs; mDgtk;
%yk; mwpe;;jpUf;ff;$Lk;. njhiyf;fhl;rpia Nehf;fp gpd;du; mjd;
jpiuapd; mUNf ifiaf; nfhz;L nry;Yk;NghJ ifapd; cNuhkq;fs;
mj;jpiuia Nehf;fp <u;f;fg;gLtijAk; ePq;fs; mwpe;jpUf;ff;$Lk;.
mt;thwhf rPg;Gf;Fk; mOj;jpa cilf;Fk; ,Nyrhd nghUs;fisf;
ftUk; Mw;wy; vt;thW fpilj;jJ?

mit Vw;wk; ngw;wpUe;jikNa (charged) mjw;fhd fhuzkhFk;.
cNuhQ;Rk;NghJ rpy nghUs;fspd; Nkw;gug;gpy; cUthFk; ,t;
Vw;wq;fs; epiy kpd;Ndw;wq;fs; (electrostatic charges) vdg;gLk;.

epiy kpd;Ndw;wq;fisg; gpwg;gpf;Fk; tpjj;ij Muha;tjw;fhfg;

gpd;tUk; nraw;ghl;ilr; nra;Aq;fs;.

5'6 5'6 5'6 5'6 5'6 epiy kpd;Ndw;wq;fs;epiy kpd;Ndw;wq;fs;epiy kpd;Ndw;wq;fs;epiy kpd;Ndw;wq;fs;epiy kpd;Ndw;wq;fs;

cU 5' 36

nraw;ghL  5.25nraw;ghL  5.25nraw;ghL  5.25nraw;ghL  5.25nraw;ghL  5.25

• fz;zhbf;Nfhy; xd;wpidg; gl;Lj; Jzpapdhy; cNuhQ;rp mt;tpU

 nghUs;fSk; Vw;wk; ngw;Ws;sdth vd ,Nyrhd nghUs;fisg;

 (nky;ypa fljhrp> nu[pNghk; cUz;il> Nfhop ,wF) gad;gLj;jpr;

 NrhjpAq;fs;.

•  vgidw;Wf; Nfhy; xd;wpidf; fk;gspj; Jzpj;Jz;L (gpsdy;) xd;wpdhy;

 cNuhQ;rp mt;tpU nghUs;fSk; Vw;wk; ngw;Ws;sdth vdr; NrhjpAq;fs;.

•  Fkpo;Kid Ngdhf;Foha;> gP.tp.rp Foha;j; Jz;L> Ngu;];ngf;];

 Jz;L> Fspu;ghd cwpQ;R Foha; Nghd;w nghUs;fis ntt;NtW
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Nkw;gb xt;nthU re;ju;g;gj;jpYk; cNuhQ;rpa nghUs;>

cNuhQ;rg;gl;l nghUs; Mfpa ,uz;L nghUs;fSf;Fk; mUNf

,Nyrhd fljhrpj; Jz;Lfs;> nu[pNghk; Jz;Lfs; Nghd;wtw;iwf;

nfhz;L nry;Yk;NghJ mit ftug;gLtijf; fhz;gPu;fs;.

cNuhQ;Rk;NghJ mg;nghUs;fs; Vw;wk; ngWfpd;wik ,jpypUe;J

njspthfpd;wJ.

epiy kpd;Ndw;wq;fs; ,uz;L tifg;gLk;. NeNuw;wk;> kiw

Naw;wk; vd;gdNt mitahFk;. gl;Lj; Jzpapdhy; cNuhQ;rg;gl;l

nghUSf;Ff; fpilj;j Vw;wj ;Jf;F vjpu ; tif Vw;wNk

cNuhQ;Rtjw;fhfg; gad;gLj;jg;gl;l nghUSf;Ff; fpilf;Fk;. nghUs;

Nrhbfis xd;Wld; xd;W cNuhQ;Rk;NghJ cUthFk; Vw;w tiffs;

ml;ltizapy; fhl;lg;gl;Ls;sd.

5.6.1 epiy kpd;Ndw;wj;jpd; tiffs;5.6.1 epiy kpd;Ndw;wj;jpd; tiffs;5.6.1 epiy kpd;Ndw;wj;jpd; tiffs;5.6.1 epiy kpd;Ndw;wj;jpd; tiffs;5.6.1 epiy kpd;Ndw;wj;jpd; tiffs;

ml;ltiz 5'7

cNuhQ;Rtjw;fhfg; gad;cNuhQ;Rtjw;fhfg; gad;cNuhQ;Rtjw;fhfg; gad;cNuhQ;Rtjw;fhfg; gad;cNuhQ;Rtjw;fhfg; gad;

gLj;jg;gLk; nghUs;fs;gLj;jg;gLk; nghUs;fs;gLj;jg;gLk; nghUs;fs;gLj;jg;gLk; nghUs;fs;gLj;jg;gLk; nghUs;fs;
kiwNaw;wk; (kiwNaw;wk; (kiwNaw;wk; (kiwNaw;wk; (kiwNaw;wk; (-----)))))

ngWk; nghUs;fs;ngWk; nghUs;fs;ngWk; nghUs;fs;ngWk; nghUs;fs;ngWk; nghUs;fs;

NeNuw;wk; ngWk;NeNuw;wk; ngWk;NeNuw;wk; ngWk;NeNuw;wk; ngWk;NeNuw;wk; ngWk;     (((((+)))))

nghUs;fs;nghUs;fs;nghUs;fs;nghUs;fs;nghUs;fs;

fz;zhb> gl;Lj; Jzp

 vgidw;W> fk;gspj;Jzp

gl;Lj;Jzp

vgidw;W

fz;zhb

fk;gspj;Jzp

 Ngu;];ngf;];> gl;Lj; Jzp

 nghypj;jPd;> fk;gspj;Jzp

nrYNyhR mrw;Nuw;W> nghypj;jPd;

gl;Lj;Jzp

nghypj;jPd;

Ngu;];ngf;];

fk;gspj;Jzp (gpsdy;)

nghypj;jPd; nrYNyhR mrw;Nuw;W

nghUs;fspdhy; cNuhQ;rp> mit Vw;wk; ngw;Ws;sdth vdr;

NrhjpAq;fs;.

Fwpg ;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G :-  :-  :-  :-  :- epiykpd; njhlu;ghd gupNrhjidfspy; ey;y ngWNgW

fpilg;gjw;fhfg; gad;gLj;jg;gLk; nghUs;fs; ed;F cyu;e;jitahf

,Uj;jy; Ntz;Lk;. vdNt> ePq;fs; gupNrhjidf;fhfg; gad;gLj;Jk;

nghUs;fis ed;F cyu;j;jpf;nfhs;Sq;fs;.
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nghUs;fSf;F kiwNaw;wKk; NeNuw;wKk; vt;thW fpilf;fpd;wd

vd mwpa Kaw;rpg;Nghk;.

fz;zhbf;Nfhiyg; gl;Lj;Jzpapdhy; cNuhQ;Rk;NghJ

fz;zhbf;Nfhypy; mlq;fpapUe;j kiwNaw;wq;fisf; nfhz;l

,yj;jpud;fs;> gl;Lj;Jzpia milAk;. vdNt> fz;zhbf;Nfhy;

NeNuw;wj;ijg; ngWfpwJ. gl;Lj;Jzp kiwNaw;wj;ijg; ngWfpwJ

(cU 5.37).

vgidw;Wf;Nfhiy  fk;gspj; Jzpapdhy; cNuhQ;Rk;NghJ

fk;gspj;Jzpapy; mlq;fpapUe;j kiwNaw;wk; nfhz;l ,yj;jpud;;fs;

vgidw;Wf; Nfhiy milfpwJ. vdNt> fk;gspj;Jzp NeNuw;wj;ij

ngWfpwJ. vgidw;Wf;Nfhy; kiwNaw;wj;ijg; ngWfpwJ.

Vida nghUs; Nrhbfis cNuhQ;Rk;NghJ mit Vw;wq;fisg;

ngWk; tpjj;ij ,g;nghOJ cq;fshy; tpsf;f KbAky;yth?

fz;zhbf;Nfhy;

gl;;Lgl;;Lgl;;Lgl;;Lgl;;L

e e
+  +  +  +  +  +

 cU 5.37

cNuhQ;Rk;NghJ fz;zhbAk; gl;Lj;JzpAk; Vw;wk; ngWjy;

cU 5'38

  cNuhQ;Rk;NghJ vgidw;Wf;NfhYk; fk;gspj;JzpAk; Vw;wk; ngWjy;

+
+ + +

e e

vgidw;Wf; Nfhy;

fk;gsp

          cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?
 NeNuw;wk; nfhz;l fz;zhbf;Nfhy; kiwNaw;wk; ngw;w

vgidw;Wf; Nfhypdhy; ftug;gLk;. kiwNaw;wk; ngw;w ,uz;L

fz;zhbf; Nfhy;fs; my;yJ kiwNaw;wk; ngw;w ,uz;L vgidw;Wf;

Nfhy;fs; xd;iw xd;W js;Sk;. xt;thxt;thxt;thxt;thxt;th Vw;wq;fs; xd;iw xd;WVw;wq;fs; xd;iw xd;WVw;wq;fs; xd;iw xd;WVw;wq;fs; xd;iw xd;WVw;wq;fs; xd;iw xd;W

ftUk;> xj;j Vw;wq;fs; xd;iw xd;W js;Sk; ftUk;> xj;j Vw;wq;fs; xd;iw xd;W js;Sk; ftUk;> xj;j Vw;wq;fs; xd;iw xd;W js;Sk; ftUk;> xj;j Vw;wq;fs; xd;iw xd;W js;Sk; ftUk;> xj;j Vw;wq;fs; xd;iw xd;W js;Sk; vd;gJk; ,jpypUe;J

njspthfpd;wJ.
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Vw;wk; ngw;Ws;s xU nghUisj; njhl;lTld; mt;Ntw;wq;fs;

vkJ cliy milAk;. vdNt> Vw;wk;ngw;w nghUspypUe;J Vw;wq;fs;

mw;Wg;NghFk;. Vw;wk; ngw;w nghUis RahjPdkhf tpl;L itf;Fk;NghJ

tspkz;lyj ;j pYs;s Jzpf ;ifffshy ; mt;Ntw ;wq ;fs ;

mg;Gwg;gLj;jg;gLtjdhy; Vw;wk; gbgbahff; FiwtilAk;.

,g;NghJ ehk; epiykpd;  gpuNahfpf;fg;gLk; rpy re;ju;g;gq;fisf;

ftdpg;Nghk;. ,g;NghJ ehk; epiykpd;dhy; Vw;glf;$ba tpisTfisf;

ftdpg;Nghk;.

5.6.2 kpd;dYk; ,bAk;5.6.2 kpd;dYk; ,bAk;5.6.2 kpd;dYk; ,bAk;5.6.2 kpd;dYk; ,bAk;5.6.2 kpd;dYk; ,bAk;     (Lightning and Thunder)

    kio nghopa Kd; thdj;jpy; Kfpy;fs;

j p uSk ; . mt ;Ntisfspy ; k pd ;dy ;

kpd;DtJz;L. kio Kfpy;fspD}lhf

cyu;e;j fhw;Nwhl;lk; Ntfkhfr; nry;Yk;NghJ

epfOk; cuha;T fhuzkhf Kfpy;fSk; epiy

kpd;Ndw;wj;ijg; ngWk;. Kfpypd; Nkw;gFjpapy;

NeNuw;wq;fSk; Kfpypd; fPo;g;gFjpapy;

kiwNaw;wq;fSk; cUthFk.; ,k;kpd;Ndw;wq;fs; Kfpy;fspy;

mjpfstpy; jpuz;L me;j Vw;wq;fs; ,wf;fk; miljNy (gha;jy;)

kpd;dy; MFk;. %d;W tpjq;fspy; kpd;dy; Vw;glyhk;.

 l  xU KfpypDs; (xt;th Vw;wq;fSf;fpilNa).

 l   xd;Wf;nfhd;W xt;thj Vw;wk; ngw;w ,uz;L Kfpy;fSf;F

,ilNaAk; Vw;wk; ngw;w Kfpy;fSf;Fk; Vw;wk; ngwhj

Kfpy;fSf;Fk; ,ilNaAk;.

`

cU 5'40 kpd;dy;

cU 5.39 Vw;wk; ngw;w gY}d;fs; Rtupy; epWj;jg;gl;Ls;s Kiw

xg;gil 5.7xg;gil 5.7xg;gil 5.7xg;gil 5.7xg;gil 5.7
epiykpd;idg; gad;gLj;jpf;epiykpd;idg; gad;gLj;jpf;epiykpd;idg; gad;gLj;jpf;epiykpd;idg; gad;gLj;jpf;epiykpd;idg; gad;gLj;jpf;

fspg;gilNthk;fspg;gilNthk;fspg;gilNthk;fspg;gilNthk;fspg;gilNthk;

ntt;NtW epw gY}d;fs; rpytw;iw fk;gspj;Jz;bdhy;

cNuhQ;rp epiyf;Fj;jhd fz;zhb> Rth; vd;gtw;wpd;

kPJ xl;litj;Jk; ePupypl;l Vw;wk; ngw;w gY}d; mUNf

Vw;wk; ngw;w NtnwhU gY}idf; nfhz;L nrd;Wk; eilngWgtw;iwf;

fz;L kfpOq;fs;.
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l Vw;wk; ngw;w KfpYf;Fk; Gtpf;Fk; ,ilNa

kpd;dypd;NghJ epfOk; kpd;dpwf;fj;jpdhy; 100 kpy;ypad; Nthy;w;W

msTf;F ghupasT kpd; cUthf ,lKz;L. vdNt> kpd;dypd;NghJ

ghupa jPg;nghwp cUthFk;. mg;NghJ cUthFk; mjpf ntg;gk;

fhuzkhf tsp Jupjkhf tpuptiltjhy;; jpBnud ntbg;G Vw;gLfpwJ.

kpd;dypd; gpd;du; ,bKof;fk; Nfl;gjw;fhd fhuzk; ,JthFk; (thunder).

Vw;wk; ngw;w KfpypypUe;J FWfpa flj;jpg; ghijapD}lhf

kpd;dy; Gtpia milAk;. vdNt> nghJthfg; Nghu;f; fg;gy;fs;>

caukhd fl;llq;fs;> njhiyj;njhlu;G CLflj;jw;; NfhGuq;fs;>

caukhd kuq;fs; Nghd;wit kpd;dyhy; jhf;fg;glyhk;. cau;

Nthy;w;wsitf; nfhz;l Vw;wk; ngw;w Kfpy; xd;W caukhd fl;llk;

xd;wpd; mUfpy; kpje;J nry;Yk;NghJ> Kfpypy; mlq;fpAs;s Vw;wq;fs;

mf;fl;llj;jpD}lhfg; Gtpia milAk;. mg;NghJ cUthfpd;w cau;

ntg;gk; fhuzkhf mf;fl;llj;jpw;Fr; Nrjk; tpisayhk;.

kpd;dw; flj;jpkpd;dw; flj;jpkpd;dw; flj;jpkpd;dw; flj;jpkpd;dw; flj;jp     (Lightning conductor)

kpd;dy; fhuzkhfr; Nrjq;fs;

tpistijj; jtpu;g;gjw;fhf caukhd

fl;llq;fspd; cr;rpapy; kpd;dw;flj;jp

vd;Dk; cgfuzk; nghUj;jg;gLtJz;L.

$u;Kid nfhz;l  cNyhff; Nfhy;fs;

,jw;fhfg; gad;gLj;jg;gLfpd;wd. mJ

jbj;j nrg;Gf; flj;jp xd;wpD}lhfg;; Gtpapy;

itf;fg;gl;Ls;s cNyhfj; jl;Lld;

,izf;fg;gl;Ls;sJ.  ,f;flj;jp Xl;lk;

gha;tjw;fhd topahf mikfpd;wJ.

Vw;wk; ngw;w Kfpy; kpd;dy; flj;jpapd;

$u;Kidf;F (Kbtplq;fs;) mUNf

kpje;J nry;Yk;NghJ mk;Kfpypy; ;

xg;gil  5.8xg;gil  5.8xg;gil  5.8xg;gil  5.8xg;gil  5.8

 kpd;dYk; ,bKof;fKk; xNu Neuj;jpy;; Vw;gLk; ,U

epfo;TfshFk;. Kjypy; ehk; kpd;diyNa fhz;fpd;Nwhk;. rpy

nrf;fd;fspd; gpd;dNu ,bNahir vkf;Ff; Nfl;fpwJ. ,jw;fhd

fhuzj;ijf; fz;lwpe;Jnfhs;Sq;fs;.

cU 5'41 kpd;dw; flj;jp

+ +

 + + + + + +

+ +
 - - - - -

+ + + + + +

nrg;Gf; flj;jp

  epyk;

Kbtplk;
  Vw;wk;

nfhz;l

Kfpy;
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mlq;fpAs;s Vw;wq;fSf;F xt;thj Vw;wq;fs; kpd;dw; flj;jpapy;

jpuSk;. mg;NghJ Kfpypy; mlq;fpAs;s Vw;wq;fs; Neubahf kpd;dy;

flj;jpapD}lhfg; Gtpia milAk;. vdNt> fl;llq;fs;> CLflj;jw;;

NfhGuq;fs; Nghd;wit Nrjk; miltJ jtpu;f;fg;gLfpd;wJ.

epiykpd;dpd; tpisthd kpd;dyhy; Nrjq;fs; tpise;j

NghjpYk; epiykpd; gy re;ju;g;gq;fspy; vkf;Fg; gad;gLfpwJ.

cjhuzkhf> xspg;gpujp vLf;Fk; fUtp> fkuhf;fspd; gspr;;rPl;L kpd;Fkpo;

(flash bulbs), ntw;wplr; Rj;jkhf;fp (vaccum cleaner) Nghd;wtw;wpYk;

gad;gLk;. kpd;dypd;NghJ tspkz;ly iejurd; iej;jp

Nuw;whf;fkiljy; kpd;dyhy; Vw;gLk; xU ed;ikahFk;.

kpd;dy; fhuzkhf Vw;glj;jf;f tpgj;Jfisj; jtpu;j;jy;kpd;dy; fhuzkhf Vw;glj;jf;f tpgj;Jfisj; jtpu;j;jy;kpd;dy; fhuzkhf Vw;glj;jf;f tpgj;Jfisj; jtpu;j;jy;kpd;dy; fhuzkhf Vw;glj;jf;f tpgj;Jfisj; jtpu;j;jy;kpd;dy; fhuzkhf Vw;glj;jf;f tpgj;Jfisj; jtpu;j;jy;
kpd;dy; jhf;Fjy; fhuzkhf capupog;GfSk; kuq;fs;>

fl;llq;fs; Nghd;wtw;wpw;Fr; Nrjq;fSk; Vw;gLtijf; fhzKbfpd;wJ.

mt;thwhd tpgj;Jfs; Vw;gLtijj; jtpu;g;gjw;fhd eltbf;ifis

Nkw;nfhs;Sjy; mtrpakhFk;. mjw;fhff; ifahsj;jf;f Kd;

vr;rupf;iff;fhd rpy topfs; fPNo jug;gl;Ls;sd.

l caukhd fl;llq;fspy; kpd;dy; flj;jpfisg; nghUj;Jjy;.

l kpd;dYk; ,bAk; fhzg;gLk; re;ju;g;gq;fspy; irf;fps; Xl;ly;>

jpwe;j ntspahd ,lj;jpy; epw;wy;> ePuhLjy;> ePupy; ,wq;fp

epw;wy;> caukhd kuq;fspd;fPo; epw;wy; Nghd;wtw;iwj; jtpu;j;Jf;

nfhs;Sjy;.

l njhiyNgrp> njhiyf;fhl;rp> thndhyp Nghd;wtw;iwg;

gad;gLj;Jtijj; jtpu;j;jy;.

l njhiyf;fhl;rpg;ngl;bapd;  czu;nfhk;G (antenna) ,izg;igj;;

njhLg;gfw;wp tpLjy;> mjid tPl;Lf;F ntspNa ,l;L itj;jy;.

     l kpd;dy; Njhd;Wk; Ntisfspy; cNyhf Ntypfs;> cNyhf

czu;nfhk;Gf; fk;gq;fs;> Kl;fk;gp Ntypfs; Nghd;wtw;wpy;

,Ue;J tpyfp ,Uj;jy;;.

xj;j Vw;wq;fs; xd;iwnahd;W js;s> xt;th Vw;wq;fs;

xd;iwnahd;W ftUtjdhy; tpise;jJNt tpz;zpy; Njhd;Wk;

kpd;dYk; ,bAk; MFk;.
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ghlrhiy tpQ;Qhdf; fz;fhl;rpf;fhf xU fhl;rpg; nghUis

cUthf;fpa Nrfu;> mjw;F xsp Cl;Ltjw;fhf jdJ rpwpa jk;gpAld;

Nru;e;J mjDld; rpy kpd;Fkpo;fis ,izj;jhd;. mtw;iw

kpd;fyj;Jld; njhLj;J Mspia %baNghJ Fkpo;fs; ahTk; xU

jlit xspu;e;J jpBnud mize;Jtpl;ld. kpd;Fkpo;fs; vy;yhk;

gOjile;J Ngha;tpl;ldNghy; njupfpwJ. xU fk;gp Jz;ilj; Njb

vLj;J xt;nthU kpd;Fkpohfr; Nrhjpj;Jg; ghu;f;f Ntz;Lk;. nfhz;Lte;j

fk;gp Kbe;J tpl;lJ> E}Yk; ,wg;gu; thu;fSk;jhd; vQ;rpapUf;fpd;wd.

kpd;Fkpo;fisr; Nrhjpg;gjw;F ,wg;gu; ehlhTk; nghUj;jkpy;iy E}Yk;

nghUj;jkpy;iy. Vnddpy;> mtw;wpD}lhf kpd; ghakhl;lhJ. fk;gpj;

Jz;Lfs; jhd; Njit vd Nrfu; $wpdhd;.

kpd;idj; jk;%L ghatplf;$ba nghUs;fs; vitnad

mwptjw;fhfg; gpd;tUk; nraw;ghl;ilr; nra;Aq;fs;.

     5'7 5'7 5'7 5'7 5'7 kpd;Ndhl;lj;ijf; ifahSjy;kpd;Ndhl;lj;ijf; ifahSjy;kpd;Ndhl;lj;ijf; ifahSjy;kpd;Ndhl;lj;ijf; ifahSjy;kpd;Ndhl;lj;ijf; ifahSjy;

5.7.1 kpd;flj;jpfSk; fhtypfSk; Fiwflj;jpfSk;5.7.1 kpd;flj;jpfSk; fhtypfSk; Fiwflj;jpfSk;5.7.1 kpd;flj;jpfSk; fhtypfSk; Fiwflj;jpfSk;5.7.1 kpd;flj;jpfSk; fhtypfSk; Fiwflj;jpfSk;5.7.1 kpd;flj;jpfSk; fhtypfSk; Fiwflj;jpfSk;

nraw;ghL 5.27nraw;ghL 5.27nraw;ghL 5.27nraw;ghL 5.27nraw;ghL 5.27

   glj;jpy; fhl;lg;gl;lthW xU gupNrhjid mikg;igj;

jahupj;Jf;nfhs;Sq;fs;. mikg;gpy; fk;gpia Kwpj;J glj;jpy; cs;sJ

Nghd;W Xu; ,ilntspia tpLq;fs;. mt;tpilntspapy; fk;gpapd;

KidfSld; Kjiytha;f; ft;tpfs; (crocodile clips) ,uz;il

,izj;Jf;nfhs;Sq;fs;. ,dp A,  B ,w;Fk; ,ilNa  gpd;tUk;

nghUs;fis jlitf;F xd;whf itj;J mtjhdpAq;fs;.

l  ,Uk;G Mzp   l kpd;fyj;jpypUe;J fow;wg;gl;l fhgd; Nfhy;

l nghypj;jPd; Jz;L

l mYkpdpak; Jz;L

l fhuPaj; Jz;L (ngd;rpy; $u;)

l  ,wg;gu;g; gl;b

l  gPq;fhd; Jz;L

l  nu[pNghk; Jz;L

l fz;zhbf; Nfhy;

l nrg;Gf; fk;gp

l <af; fk;gp

l gpshj;jpf;Fj; Jz;L
cU 5' 42
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cq;fs; mtjhdpg;Gfisg; gjpT nra;Aq;fs;. A  ,w;Fk;  B ,w;;Fk;

,ilNa rpy nghUs;fis ,izf;Fk;NghJ khj;jpuk; kpd;Fkpo; xspu;tij

mtjhdpj;jpUg;gPu;fs;. ,r; nraw;ghl;bd; %yk; fpilj;j mtjhdpg;Gfspd;gb

ePq;fs; A  ,w;Fk;  B  ,w;FkpilNa ,izj;j nghUs;fis gpd;tUkhW

,U tiffshfg; gpupf;fyhk;. kpd;idj;  jk;%L nry;ytpLk; nghUs;fs;

kpd;flj;jpfs; (conductors) vdg;gLk;.  kpd;idj; jk;%L nry;y tplhj

nghUs;fs; fhtypfs; (insulators) vdg;gLk;. cNyhfq;fs; ahTk; kpd;

flj;jpfs; MFk;. my;Y-

Nyhfq;fshd fhgDk;;>

mjd; xU tbtkhd

fhu PaKk ; k pd ;idf ;

flj;Jfpd;wd. nghJthf

cNyhfk ; my ;yhj

nghUs;fs; fhtypfshFk;.

Fiwflj;jpg ; nghUs;fsFiwflj;jpg ; nghUs;fsFiwflj;jpg ; nghUs;fsFiwflj;jpg ; nghUs;fsFiwflj;jpg ; nghUs;fs ; ; ; ; ; (Semi-conductors)

rpypf;fd;> N[u;khdpak; Mfpad

flj;jpfSf;Fk; fhtypfSf;Fk; ,ilg;gl;l

,ay;Gfisf; fhl;Lk; ,uz;L %yfq;fs;

MFk;. miwntg;gepiyapy; mtw;wpy; RahjPd

,yj;jpud;fs; nrhw;g mstpy; fhzg;gLtjhy;

mtw;wpD}lhfg ; ghAk; kpd;Ndhl;lk;

eypthdjhFk;. vdNt> mit Fiwflj;jpfs;

vdg;gLk;. Fiwflj;jp; %yfj;Jld; tpNrl

%yfk; xd;iwr; rpwpjsT Nru;g;gjd; %yk;

mjd; RahjPd ,yj;jpud;fspd; vz;zpf;ifia

mjpfupf;fyhk;. mg;NghJ mjD}lhf

kpd;idg; ghatpLk; jd;;ik mjpfupf;Fk;.

cU 5.43

rpypf;fd; ,Uthap LED,

jpuhd;rpw;wu;

kpd;idg; ghatpLk;kpd;idg; ghatpLk;kpd;idg; ghatpLk;kpd;idg; ghatpLk;kpd;idg; ghatpLk;

nghUs;fs;nghUs;fs;nghUs;fs;nghUs;fs;nghUs;fs;

kpd;idg; gha tplhjkpd;idg; gha tplhjkpd;idg; gha tplhjkpd;idg; gha tplhjkpd;idg; gha tplhj

nghUs;fs;nghUs;fs;nghUs;fs;nghUs;fs;nghUs;fs;

,Uk;G Mzp

nrg;Gf; fk;gp

mYkpdpak; Jz;L

fhgd;Nfhy;

<af;fk;gp

fhuPaf;Nfhy;

nghypj;jPd;

,wg;gu;g; gl;b

fz;zhb

gPq;fhd; Jz;L

nu[pNghk;

gpshj;jpf;F

ml;ltiz 5'8

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

l   cNyhff; flj;jpfspD}lhf kpd; gha;tjw;fhd fhuzk; mtw;wpy;

RahjPd ,yj;jpud;fs; fhzg;gLfpd;wikahFk;.

 l  fhtypfspD}lhf kpd; ghahikf;fhd fhuzk; mtw;wpy; RahjPd

,yj;jpud;fs; fhzg;glhikahFk;.
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,t;thW Fiwflj;jpfisg; gad;gLj;jp ,Uthapfs;> jpuhd;

rpw;;wu;fs;> xspfhYk; ,Uthapfs; Nghd;w ,yj;jpudpay; Jizr;

rhjdq;fs; cUthf;fg;gLfpd;wd. Fiwflj;jpg; nghUs;fisg;

gad;gLj;jp Mf;fg;gl;Ls;s rpy Jizr;rhjdq;fs; cU 5.43 ,y;

fhl;lg;gl;Ls;sd. Fiwflj;jpg; nghUs;fisf; nfhz;L Mf;fg;gl;l

mj;Jizr;rhjdq;fspd; rpwg;gpay;Gfis mwptjw;fhfg; gpd;tUk;

nraw;ghl;ilr; nra;Aq;fs;.

nraw;ghL 5.28nraw;ghL 5.28nraw;ghL 5.28nraw;ghL 5.28nraw;ghL 5.28

l ,yj;jpudpay; Jizr; rhjdq;fspd; rpwg;ghd Xu; ,ay;ig

,dq;fhz;gjw;fhf gpd;tUk; nraw;ghl;ilr; nra;Aq;fs ;.

l nraw;ghL 5.43 ,y; gad;gLj;jpaJ Nghd;W kpd;Fkpo; ,y;yhJ xU

Rw;iw kPz;Lk; mikj;Jf;nfhs;Sq;fs;.

l xspfhYk; ,Uthap xd;wpd; mjd; ,uz;L Kidfspy;; xd;iw

Kjiytha;f; ft;tp A clDk; kw;iwaij B clDk; ,izAq;fs;.

l Rw;wpYs;s  kpd;Fkpo; xspu;fpd;wjh vd mtjhdpAq;fs;. gpd;du;

xspfhYk; ,Uthap Kidfis ,lk;khw;wp A, B KidfSld;

,izj;J kpd;Fkpo; xspu;fpwjh vd mtjhdpAq;fs;. ,Uthap xd;wpd;

Kidfs; ,uz;by; xd;iw A KidAlDk; kw;iwaij B

KidAlDk; ,izj;J kpd;#s; kpd;Fkpo; xspu;fpd;wjh vd

mtjhdpAq;fs;. xspfhYk; ,Uthap ,izf;fg;gl;l xU re;ju;g;gj;jpy;

khj;jpuk;jhd; kpd;#s; kpd;Fkpo; xspu;e;jij mtjhdpj;jpUg;gPu;fs;.

,Uthap> xspfhYk; ,Uthap Mfpatw;wpD}lhf xU jpirapy;

khj;jpuNk kpd; gha;tJ ,jw;fhd fhuzkhFk;.

5.44 flj;jpfSk; fhtypfSk; gad;gLj;jg;gLk; rpy re;ju;g;gq;fs;

gpd;dh; A clDk;

B clDk; Kidfis

khw ;w p  ,izAq ;fs ; .

xspfhYk; ,Uthap xU

re;jh ;g ;gj ;j py ; kl ;LNk

xsptpLk; vd;gijf; fhz;

gPh;fs;.kpd;Fkpo;nrUfp
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flj;jpfs;> fhtypfs;> Fiwflj;jp Mfpatw;wpd; gad;ghLflj;jpfs;> fhtypfs;> Fiwflj;jp Mfpatw;wpd; gad;ghLflj;jpfs;> fhtypfs;> Fiwflj;jp Mfpatw;wpd; gad;ghLflj;jpfs;> fhtypfs;> Fiwflj;jp Mfpatw;wpd; gad;ghLflj;jpfs;> fhtypfs;> Fiwflj;jp Mfpatw;wpd; gad;ghL

kpd;Ndhl;lj;ijf; ifahs;tjw;fhff; flj;jpfs;> fhtypfs;>

Fiwflj;jpfs; Mfpad gad;gLj;jg;gLfpd;wd. mt;thwhd rpy

re;ju;g;gq;fs; fPNo jug;gl;Ls;sd. kpd;rhjdq;fspy; ftrk; ,Ltjw;fhf

kpd;fhtypg; nghUs;fs; gad;gLj;jg;gLfpd;wd. kpd;nrUfp> kpd;Fkpo;

Mfpatw;wpy; kpd;fhtypfs; gad;gLj;jg;gl;Ls;s tpjk; cU 5.44 ,y;

fhl;lg;gl;Ls;sd. flj;jpg; nghUs;fSk; fhtypg; nghUs;fSk; me;je;j

,lj;Jf;Fg; nghUj;jkhdthW gad;gLj;jg;gLk; tpjk; njhlu;ghf

cq;fsJ MrpupaUld; fye;JiuahLq;fs;. NkYiw Nrjkile;j

kpd;fk;gpfspy; mt;tplq;fis kiwg;gjw;fhff; fhtypehlh

(insulation tape) Rw;wg;gLtNjd; vdr; rpe;jpj;Jg; ghUq;fs;.

e Pq ;fs; irf ;f pis Xl ;br ;

nry;Yk;NghJ ePq;fs; gazk; nra;Ak;

jpirf;F vjpu ;j ;j pirapy; fhw;W

tPRkhdhy; irf;fpis Xl;b nry;tJ

fbdkhf ,Uf;Fk.; ,jw;Ff; fhuzk;

irf;fpspd; gazj;jpw;F vjpuhff;

fhw;wpdhy; Vw;gLj;jg;gLk; jlq;fy;

my;yJ jilahFk;. xU kpd;flj;jpapd;

Clhfg; ghAk; kpd;Ndhl;lj;jpw;F

mk;kpd;flj;jpapdhy; ,t;thwhfj; jlq;fy;

Vw;gLk;. mj;jlq;fNy kpd;jil vdg;gLk;.

kpd;jilia ,dq;fhz;gjw;fhfg;

gpd;tUk; nraw;ghl;ilr; nra;Aq;fs;.

cU 5.45 vjpu;j;; jpirapy; tPRk;
fhw;wpd; jil fhuzkhfr;

rpukg;gl;L  irf;fps; Xl;Lk; xUtu;

Ntfkhd fhw;W

5.7.2 kpd;jilia ,dq;fhzy;5.7.2 kpd;jilia ,dq;fhzy;5.7.2 kpd;jilia ,dq;fhzy;5.7.2 kpd;jilia ,dq;fhzy;5.7.2 kpd;jilia ,dq;fhzy;

kpd; cgfuzq;fspYk; kpd; Jizr;rhjdq;fspYk; kpd;Ndhl;lk;
ghAk; gFjpfs; kpd; flj;jpg; nghUs;fshy; Mf;fg;gl;Ls;sd. kpd;
cgfuzq;fspYk; kpd; Jizr;rhjdq;fspYk; kpd;ghAk; gFjpfisj;
njhLtjdhy; Mgj;J tpisa ,lKz;L. vdNt> mg;gFjpfs;
fhtyplg;gly; Ntz;Lk;. mjw;fhfNt kpd;idf; flj;jhj nghUs;fs;
fhtypg; nghUshfg; gad;gLj;jg;gLfpd;wd. Fiwflj;jpfs;
,yj;jpudpay; cgfuzq;fspy; gad;gLj;jg;gLfpd;wd.

Mly; kpd;Ndhl;lj;ij (A..C) Neu;kpd;Ndhl;lkhf khw;w
tYg;nghjpapy; (power pack) ,Uthap ,izf;fg;gl;Ls;sJ.
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epf;FNwhk; fk;gpapd; ePsk; mjpfupf;Fk;NghJ kpd;Fkpopd;

gpufhrk; Fiwtij mtjhdpj;jpUg;gPu ;fs;. fk;gpapd; ePsk;

mjpfupf;Fk;NghJ kpd;Fkpop;d; Clhfg; ghAk; kpd;Ndhl;lj;jpd; msT

Fiwtilfpd;wikNa ,jw;fhd fhuzkhFk;. epf;FNwhk; fk;gpapd;

ePsk; mjpfupf;Fk;NghJ fk;gpapdhy; Vw;gLj;jg;gl;l jil mjpfupg;gNj

,t;thwhfg; ghAk; kpd;Ndhl;lk; Fiwtiltjw;fhd fhuzkhFk;.

fk;gpapd; ePsk;> jbg;G> tif> ntg;gepiy Mfpatw;Wf;F mika

flj;jpapdhy; Vw;gLj;jg;gLk; jilapd; msT NtWgLk;. ntg;gepiy

FiwAk;NghJ fk;gpapd; jilAk; FiwAk;. ,t;tpay;igg; gad;gLj;jp

kPflj;jpfs; cw;gj;jp nra;ag;gLfpd;wd.

kPflj;jpfskPflj;jpfskPflj;jpfskPflj;jpfskPflj;jpfs ;; ;; ; (Super conductors)

kpff; Fiwe;j ntg;gepiyapy; vt;tpj jilAkpd;wp kpd;idf;

flj;Jgit kPflj;jpfs; vdg;gLk;. miwntg;gepiyapy; kPflj;jpfshfj;

njhopw;glj;jf;f nraw;ifg; nghUs;fis  cw;gj;jp nra;Ak; Kaw;rpapy;

t pQ ;Qhdpfs ; <Lgl ;Ls ;sdu ; . mt ;thwhd k Pflj ;j pfs ;

fz;Lgpbf;fg;gLkhdhy;> kpd; CLflj;jypd;NghJ epfOk; rf;jp

,og;igj; jtpu;j;Jf;nfhs;syhk;. kPflj;jpfisg; gad;gLj;jp fzpdpr;

rpy;Yfs;  - rpg;]; (chips)> kpd;Nkhl;lu;> ildNkh Nghd;wtw;wpd;

tpidj;jpwd;fis Nkk;gLj;jyhk;.

nraw;ghL  5.29nraw;ghL  5.29nraw;ghL  5.29nraw;ghL  5.29nraw;ghL  5.29

l kpd;#s;> kpd;fyq;fs; ,uz;L> flj;jpf; fk;gp> Vwj;jho 40 cm ePskhd

epf;FNwhk;; fk;gp> kpd;#s;kpd;Fkpo; xd;W Mfpatw;iwg; ngw;Wf;

nfhs;Sq;fs;.

l glj;jpy; fhl;bathW Rw;iw

mikj;Jf;nfhs;Sq;fs;.

l fk ; g pa pd ;  e Psq ;fis

milahsk; ,l;l gpd;du; fk;gp

Kid A  ,dhy; epf;FNwhk;

fk;gpapd; 10 cm" 20 cm" 30 cm" 40 cm Mfpa Gs;spfis

jlitf;F xd;whfj; njhl;L kpd;Fkpopd; gpufhrj;jpy; khw;wk;

Vw;gLk; tpjj;ij mtjhdpAq;fs;.

10 cm 20 cm 30 cm 40 cm

    A

A

cU 5'46
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jilapfspd; gad;ghLjilapfspd; gad;ghLjilapfspd; gad;ghLjilapfspd; gad;ghLjilapfspd; gad;ghL

jil nfhz;l Jizr;rhjdq;fs; mjhtJ jilapfs; gy;NtW

re;ju;g;gq;fspy; gad;gLj;jg;gLfpd;wd. mt;thwhd rpy re;ju;g;gq;fs;

gpd;tUkhW.

l thndhypf; fUtp> njhiyf;fhl;rp Mfpatw;wpd; Rw;Wfspy;; Xl;lj;ij

,irTgLj;Jtjw;fhfj; jilapfs; gad;gLj;jg;gLfpd;wd.

l ntg;gNkw;Wk; tifiar; Nru;e;j kpd; rhjdq;fspy; cau; jilAila

fk;gpr; RUs;fs; gad;gLj;jg;gLfpd;wd. ,jw;fhf epf;;;FNwhk;; fk;gp;

cgNahfpf;fg;gLfpwJ.

l kpd;tprpwpfspy; rPuhf;fp vd;Dk; Jizr; rhjdk; Ntfj;ij

fl;Lg;gLj;Jtjw;fhfTk; kpd;Ndhl;lj;jpd; msitf; $l;bf;

Fiwg;gjw;fhfj; jilapfSk; gad;gLj;jg;gLfpd;wd.

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

kpd;flj;jpfs;> fhtypfs; Mfpatw;wpd; Kf;fpaj;Jtk; Fwpj;Jf;

ftdQ; nrYj;Jtjhy; kpd; fhuzkhf Vw;glf;;$ba tpgj;Jfisj;

jtpu;j;Jf;nfhs;syhk;. fhtypg;nghUs; Nrjk; mile;j epiyapYs;s

cgfuzq;fisg; gad;gLj;JtJ  Mgj;jhdJ.
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tPl;by; kpd; tpepNahfk; jilg;gl;l re;ju;g;gq;fis ePq;fSk;
mDgt thapyhf mwpe;jpUf;ff; $Lk;. mt;thwhd Ntisfspy;
thndhyp epfo;r;rpfisr; nrtpkLg;gjw;Fk; njhiyf;fhl;rp epfo;r;rpfis
ghh;g;gjw;Fk; Jzp mOj;Jtjw;Fk; Gj;jfk; thrpg;gjw;Fk; Kbahky;
NghFky;yth? kpd;rhuk; vq;fsJ tho;f;ifapy; rfy mk;rq;fSlDk;
gpd;dpg;gpize;j xd;whf khwpAs;sJ. tho;f;iff;F ,d;wpaikahj
xd;whd kpd;idg; gpwg;gpf;Fk; tpjj;ijAk; kpd;idf; nfhz;L nry;tjw;F
kpd;Rw;wpid mikf;Fk; tpjj;ijAk; ftdpg;Nghk;.

5.8.1 kpd;Kjy;fs;5.8.1 kpd;Kjy;fs;5.8.1 kpd;Kjy;fs;5.8.1 kpd;Kjy;fs;5.8.1 kpd;Kjy;fs;

kpd;#is xspur; nra;tjw;Fj; Njitahd kpd;rf;jp
kpd;fyj;jpypUe;J fpilf;fpwJ. njhopw;rhiyfs;> tPLfs;
Nghd;wtw;Wf;Fj; Njitahd kpd;rf;jp> kpd;gpwg;ghf;fpfs; ̂generators&

%yk; cw;gj;jp nra;ag;gLfpwJ. kpd;gpwg;ghf;fpfspy; ijdNkhtpdhNyNa
kpd; cw;gj;jp nra;ag;gLfpd;wJ. irf;fpspy; nghUj;jg;gl;bUf;Fk;
ijdNkhit ePq;fs; ghu;j;jpUg;gPh;fs;. kpd;fyk;> ijdNkh Nghd;w
kpd;id cw;gj;jp nra;Ak; rhjdq;fs; kpd;Kjy;fskpd;Kjy;fskpd;Kjy;fskpd;Kjy;fskpd;Kjy;fs; vdg;gLfpd;wd.
kpd;Kjy;fs; rpy cU 5.47 ,y; fhl;lg;gl;Ls;sd.

vspikahd kpd;Rw;Wfis Mf;fy;vspikahd kpd;Rw;Wfis Mf;fy;vspikahd kpd;Rw;Wfis Mf;fy;vspikahd kpd;Rw;Wfis Mf;fy;vspikahd kpd;Rw;Wfis Mf;fy;

kpd;fyj;ijAk; fk;gpj;Jz;LfisAk;
gad;gLj;jp kpd;Fkpio xspur; nra;j tpjk;
cq;fSf;F epidtpUf;fpwjh? mt;thwhd
vs pikahd Rw ; W  cU 5 . 4 8  ,y;
fhl;lg;gl;Ls;sJ. fyj;jpy; cw;gj;jpahFk;
kpd;> fk;gpapD}lhfr; nrd;W kpd;Fkpio xspur;
nra;fpwJ. kpd; KjYld; njhLf;fg;gl;lNghJ

5'8 5'8 5'8 5'8 5'8 kpd;Kjy;fis ,dq;fhzy;kpd;Kjy;fis ,dq;fhzy;kpd;Kjy;fis ,dq;fhzy;kpd;Kjy;fis ,dq;fhzy;kpd;Kjy;fis ,dq;fhzy;

cU 5.48 kpd;fyj;jpdhy;

kpd;Fkpio xspur; nra;jy;;

cyh;

kpd;fyq;fs;

kpd;fy

mLf;Ffs;

irf;fps; ijdNkh #hpag;gly; kpd;gpwg;ghf;fp

cU 5.47 rpy kpd;Kjy;fs;
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kpd; gha;fpd;w %ba ghijNa kpd;Rw;W (electric circuit& vdg;gLfpwJ.
,e;j mikg;gpy; kpd;Fkpo; xspUtij epWj;Jtjw;fhf Fkpiof;
fow;wpNah fk;gp ,zg;igj; Jz;bj;Njh tpl Ntz;Lk;. mt;thwd;wp
fk;gpia ,ilapy; Jz;bj;J mjd; KidfSf;fpilNa Xu; Mspia
(switch) ,izg;gjdhy; kpd;Fkpio Njitf;Nfw;g ,yFthf
mizf;fTk; xspuTk; nra;aKbAk;. MspAld; vspikahd xU
Rw;iw mikg;gjw;fhfg; gpd;tUk; nraw;ghl;ilr; nra;Aq;fs;.

Mspia %baTld; kpd;Fkpo; xspu;tijAk; Mspiaj;

jpwe;jTld; kpd;Fkpo; miztijAk; mtjhdpj;jpUg;gPu;fs;. Mspia

%baTld; Rw;Wg; G+uzkiltjhy; kpd;Fkpo; xspu;fpd;wJ> Mspiaj;

jpwf;Fk;NghJ Rw;W Jz;bf;fg;gLtjhy; kpd;Fkpo; mizfpwJ.

ePq;fs; mikj;j Rw;iw glk; 5.49 ,y; jug;gl;l Rw;Wld; xg;gpl;Lg;

ghUq;fs;.

kpd;Rw;W thpg;glq;fs; tiujy;kpd;Rw;W thpg;glq;fs; tiujy;kpd;Rw;W thpg;glq;fs; tiujy;kpd;Rw;W thpg;glq;fs; tiujy;kpd;Rw;W thpg;glq;fs; tiujy;

cU 5.49 ,y; fhl;lg;gl;bUg;gJ xU kpd;Rw;whFk;. kpd;Rw;wpy;

kpd;fyk;> Msp> kpd;Fkpo;> ,izg;Gf;fk;gp Mfpatw;iw tiue;J

fhl;LtJ vspikahdjy;y. rpj;jpuk; Nghd;W tiutjw;Fg; gjpyhf>

mg;gFjpfis fhl;Ltjw;fhf epakf; FwpaPLfisg; gad;gLj;jp

tiuag;gLk; glk;> kpd;Rw;W tupg;glk; (circuit diagram) vdg;gLk;. kpd;Rw;W

tupg;glk; tiutjw;fhf gad;gLj;jg;gLk; rpy epakf; FwpaPLfs;

ml;ltiz 5.9 ,y; jug;gl;Ls;sd.

Msp

cU 5.49 Msp ,izf;fg;gl;l

vspa kpd;Rw;W

• jug;gl;Ls;s kpd;fyk;> kpd;Fkpo; ;
jhq;fp> kpd;#s;> kpd;Fkpo;> Msp
Mfpatw;iwg; gad;gLj;jp vspikahd
Rw;iw mikAq;fs;.

• Mspia %Lq;fs;> epfOgtw;iw
mtjhdpAq;fs;.

• Mspiaj; jpwe;J epfOgtw;iw
mtjhdpAq;fs;.

• mtjhdpg;Gfisg; gjpT nra;Aq;fs;.

nraw;ghL  5.30nraw;ghL  5.30nraw;ghL  5.30nraw;ghL  5.30nraw;ghL  5.30
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kpd;fyk;> kpd;Fkpo;> Msp Mfpatw;iwf; nfhz;l kpd;Rw;Wtupg;glk;
cU 5.50 ,y; jug;gl;Ls;sJ. Msp jpwe;Js;s epiy cU A  ,Yk; Msp

%lg;gl;lepiy cU B ,Yk; fhl;lg;gl;Ls;sJ.

xd;Wf;F Nkw;gl;l kpd;fyq;

fisAk; kpd;Fkpo;fisAk;

gad;gLj;jp kpd;Rw;Wfis

mikf ;Fk ;  tpjj;ij

Muha;tjw;fhfg; gpd;tUk;

nraw;ghl;ilr; nra;Aq;fs;.B %ba Rw;W
cU 5'50

A jpwe;j Rw;W

nraw;ghL  5.31nraw;ghL  5.31nraw;ghL  5.31nraw;ghL  5.31nraw;ghL  5.31

• jug;gl;Ls;s ,uz;L kpd;fyq;fs;> ,uz;L kpd;Fkpo;fs;> ,izg;Gf;fk;gp>

kpd;Fkpo;jhq;fp Mfpatw;iwg; gad;gLj;jp mit midj;Jk; mlq;Fk;

tifapy; ntt;NtWgl;l tifapyhd kpd;Rw;Wfis ,aYkhd

msTf;F mikAq;fs;. ,uz;L kpd;fyq;fSk; ,uz;L kpd;Fkpo;fSk;

njhLf;fg;gLk; tpjk; NtWgly; Ntz;Lk;

• ePq;fs; mikj;j ntt;NtW kpd;Rw;Wfis xU fljhrpapy; tiuAq;fs;.

mtw;Wf;fhd kpd;Rw;W thpg;glq;fisAk; tiuAq;fs;.

• ,uz;L Fkpo;fSk; cr;r mstpyhd gpufhrj;Jld; xspUk; re;jh;g;gj;ij

mtjhdpAq;fs;.

1' flj;jp

2' kpd;fyk;

3' kpd;Fkpo;

4' jpwe;j Msp (OFF&

5' %ba Msp (ON&

6' mk;gpah;khdp

7' Nthy;w;Wkhdp

8' jil

9' Nkhl;lu;

10'LED(xspfhYk; ,Uthap)

 my;yJ

A

M

V
+

+

my;yJ

cgfuzk;cgfuzk;cgfuzk;cgfuzk;cgfuzk;  FwpaPL FwpaPL FwpaPL FwpaPL FwpaPL

+

R

 ml;ltiz  5.9 kpd;Rw;W thpg;glq;fspy; gad;gLj;jg;gLk; rpy epakf; FwpaPLfs;
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NkYs;s kpd;Rw;Wfisg; gpd;tUkhW kpd;Rw;W tupg;glq;fspy;

fhl;lyhk;.

  5'51 ,uz;L kpd;fyq;fisAk;> ,uz;L kpd;Fkpo;fisAk; njhLf;ff;$ba ntt;NtW

Kiwfs;

cU 5.52 kpd;Rw;W thpg;glq;fs;

     1     1 2     2    3 3 4     4

kpd;fyq;fis ,uz;L NtWgl;l KiwfspYk; kpd;Fkpio ,uz;L

NtWgl;l KiwapYk; ,izf;f KbAk; vd;gijf; fz;lwpe;jpUg;gPh;fs;.

ePq;fs; tiue;j glq;fis gpd;tUk; glq;fSld; xg;gpl;Lg; ghUq;fs;.

cyh;kpd;fyk; xd;iwg; ngw;W mjd; ,U me;jq;fspYk;

NkYiwapd; kPJ Fwpf;fg;gl;Ls;s Neh; (+), kiw (-) FwpaPLfis

mtjhdpAq;fs;

          5.8.2 kpd;Ndhl;lj;ijAk; mOj;j tpj;jpahrj;ijAk; msj;jy;5.8.2 kpd;Ndhl;lj;ijAk; mOj;j tpj;jpahrj;ijAk; msj;jy;5.8.2 kpd;Ndhl;lj;ijAk; mOj;j tpj;jpahrj;ijAk; msj;jy;5.8.2 kpd;Ndhl;lj;ijAk; mOj;j tpj;jpahrj;ijAk; msj;jy;5.8.2 kpd;Ndhl;lj;ijAk; mOj;j tpj;jpahrj;ijAk; msj;jy;

cU 5.53 xU tif kpd;#s; kpd;fyj;jpy; Neh;> kiw

Kbtplq;fs; Fwpf;fg;gl;L;s;s tpjk;
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kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;ij msf;fyhk;. mjw;fhf
mk;gpah;khdp vd;Dk; cgfuzk; gad;gLfpwJ. kpd;Ndhl;lj;ij msf;Fk;
myF mk;gpah; (A)  MFk;.

kpd;fyj;jpd; Neh;Kidf;Fk; kiwKidf;Fk; ,ilNa cs;s
kpd; mOj;jk; fhuzkhfNt mjhtJ mOj;j tpj;jpahrk;
fhuzkhfNt kpd; gha;fpd;wJ. mOj;j tpj;jpahrk; mjpfupf;Fkhapd;
mjpf kpd;Ndhl;lKk; mOj;j tpj;jpahrk; FiwAkhapd; Fiwe;j
kpd;Ndhl;lKk; ghAk;. mOj;j tpj;jpahrk; Nthy;w;Wkhdp vd;Dk;
cgfuzj;jpdhy; msf;fg;gLk;. mOj;j tpj;jpahrj;ij msf;Fk;
myF Nthy;w;W (V) MFk;. cU 5.55 ,y; mk;gpah;khdpAk;
Nthy;w;WkhdpAk; fhl;lg;gl;Ls;sd.

mk;gpah;khdp> Nthy;w;Wkhdp xt;nthd;wpYk; fk;gpfis

,izg;gjw;fhd ,uz;L Kidfs; cs;sd. mit Neh;Kid>

kiwKid vdf; Fwpf;fg;gl;Ls;sd. Neu;Kid rptg;G epwj;jhYk;

kiwKid fWg;G epwj;jhYk; fhl;lg;gl;Ls;sd. flj;jpf; fk;gpfisf;

mk;gpah;khdp

cU 5'55

Nthy;w;Wkhdp;

ve;jnthU kpd;fyj;jpYk; (+)

Kbtplj;jpy; ,Ue;J kiw (-)

Kbtplk; tiu kpd;Rw;wpd; Clhf

kpd;Ndhl;lk; ghAk;. ,jid xU kpd;

Rw;wpy; gpd;tUkhW fhl;lyhk;

(cU 5.54).
 cU 5'54 kpd;Rw;wpy; kpd;Ndhl;lk;

ghAk; jpir
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nfhz;L; njhLf;Fk;NghJ kpd;fyj;jpd; Kidfs; khw;wpj;

njhLf;fg;gl;lhy; kpd; cgfuzk; Nrjkila ,lKz;L. kpd;Rw;wpy;;

mk;gpah;khdpiaj; njhLf;Fk; tpjKk; Nthy;w;Wkhdpiaj; njhLf;Fk;

tpjKk; cU 5.56 ,y; fhl;lg;gl;Ls;sJ.

kpd;Rw;nwhd;wpy; njhLf;fg;gLk;

ve;jNthu; cgfuzj;jpYk; KidfSf;F

,ilapyhd mOj;j tpj;jpahrj;ij

msf;fyhk;.

kpd;Fkpopd; KidfSf;F ,ilapyhd mOj;j tpj;jpahrj;ij

msg;gjw;fhf Nthy;w;Wkhdp njhLf;fg;gl;Ls;sJ. kpd;fyj;jpd;

KidfSf;F ,ilapyhd mOj;j tpj;jpahrj;ij msg;gjw;fhf

Nthy;w;Wkhdp njhLf;fg;gl;Ls;s tpjk; Gs;spf; NfhLfshy;

fhl;lg;gl;Ls;sJ (cU 5'57).

♦ kpd;fyq;fs;; gad;gLj;jg;gLk; kpd;#nshd;wpy; kpd;fyq;fSk;

kpd;FkpOk; njhLf;fg;gl;Ls;s tpjj;ij mtjhdpAq;fs;.

♦ cq;fsJ mtjhdpg;gpd;gb kpd;#spd; kpd;Rw;iw tiuAq;fs;.

mk;kpd;Rw;W thpg;glj;ijAk; tiuAq;fs;.

xg;gilxg;gilxg;gilxg;gilxg;gil 5'9 5'9 5'9 5'9 5'9

  cU 5.56 mk;gpah;khdpAk; Nthy;w;WkhdpAk; nghUj;jg;gl;l kpd;Rw;wpd; glk;

V
cU 5'57
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md;whl tho;tpy; ntt;NtW NjitfSf;fhfg; gy;NtW ,urhadg;

nghUs;fs; gad;gLj;jg;gLfpd;wd. czT jahhpf;Fk;NghJ tpdhfpup>

fwpAg;G> gog;Gsp> nfhWf;fha;g;Gsp> gor;rhW> rPdp Nghd;wit

gad;gLj;jg;gLfpd;wd. Fspj;jy;> fOTjy; Nghd;wtw;Wf;Fr; rth;f;fhuk;>

\hk;g+> ryitj;J}s;> ryitf;fiury; Nghd;wit gad;gLj;jg;gLk;.

,t;thwhd NkYk; gy ,urhadg; nghUs;fs; cs;sd.

vYkpr;rk;gor;rhW> tpdhfpup> nfhWf;fha;g;Gsp> gog;Gsp Nghd;wit

Gspg;Gj;jd;ikAilait. fwpAg;G ctu;g;Gj;jd;ikAilaJ. rth;f;fhuk;>

tpUk;gj;jfhj RitAilaJ. ,urhadg; nghUs;fs; ntt;NtWgl;l

rpwg;gpay;Gfisf; nfhz;lit. mtw;iw Ritj;Jg; ghu;j;J ,dq;fhz

Kaw;rpg;gJ Mgj;jhdJ.

Ma;$lj;jpy; ,urhadg; nghUs;fis ,dq;fhz;gjw;fhf

Mgj;jpy;yhj vspikahd Kiwfs; gad;gLj;jg;gLfpd;wd.

ghrpr;rhaj;jhisg; gad;gLj;JtJ mtw;Ws; xU KiwahFk;.

,urhadg;nghUs;fis ,dq;fhz;gjw;fhf ghrpr;rhaj;jhis vt;thW

gad;gLj;jyhk; vdf; fz;lwptjw;fhfr; nraw;ghL 5.32 Ir; nra;Aq;fs;.

5'9 5'9 5'9 5'9 5'9 tPLfspy; gad;gLj;jg;gLk; gy;NtW ,urhadg;tPLfspy; gad;gLj;jg;gLk; gy;NtW ,urhadg;tPLfspy; gad;gLj;jg;gLk; gy;NtW ,urhadg;tPLfspy; gad;gLj;jg;gLk; gy;NtW ,urhadg;tPLfspy; gad;gLj;jg;gLk; gy;NtW ,urhadg;
nghUs;fis ,dq;fhzy;nghUs;fis ,dq;fhzy;nghUs;fis ,dq;fhzy;nghUs;fis ,dq;fhzy;nghUs;fis ,dq;fhzy;

nraw;ghL 5.32nraw;ghL 5.32nraw;ghL 5.32nraw;ghL 5.32nraw;ghL 5.32

• %d;W Kfitfis vLj;;J  mtw;Ws; xd;wpy; vYkpr;rk;gor;rhW

my;yJ tpdhfphp rpwpjsit ,Lq;fs;. ,uz;lhtJ Kfitapy;

rth;f;fhuf; fiury; rpwpjsit ,Lq;fs;. %d;whtJ Kfitapy;

cg;Gf; fiury; rpwpjsT ,Lq;fs;.

• ePy> rptg;G ghrpr;rhaj;jhs;fisg; ngw;W xt;nthU KfitapYk;

cs;s fiury;fspDs; ePyepw> rptg;Gepw ghrpr;rhaj;jhs;fspd;

xt;nthU Jz;L tPjk; ,Lq;fs;. Vw;gLk; epwkhw;wq;fis

mtjhdpAq;fs;.
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vYkpr;rk;gor;rhw;wpy; my;yJ tpdhfphpapy; ,lg;gl;lg;gl;l ePyg;

ghrpr;rhaj;jhs; rptg;G epwkhf khWtijAk; rptg;Gg; ghrpr;rhaj;jhs;
epwk; khwhjpUg;gijAk; rth;f;fhuf; fiurypy; ,lg;gl;l rptg;Gg;
ghrpr;rhaj;jhs; ePyepwkhf khwpapUg;gijAk; ePyg; ghrpr;rhaj;jhs;

epwk; khwhjpUg;gijAk; mtjhdpj;jpUg;gPu;fs;. fwpAg;gpDs; ,lg;gl;l
rptg;G> ePyg; ghrpr;rhaj;jhs; Jz;Lfspy; epwkhw;wk; Vw;gltpy;iy
vd;gijAk; mtjhdpj;jpUg;gPu;fs;.

,e;jg; ghpNrhjid %yk; ePq;fs; ghrpr;rhaj;jhs;fspd; gpd;tUk;

,ay;Gfis ,dq;fz;Bh;fs;.

♦ vYkpr;rk;gor;rhW> tpdhfpup vd;gd ePyg; ghrpr;rhaj;jhs;fisr;

rptg;G epwkhf khw;Wk;
♦ rth;f;fhuf;fiury; rptg;Gg; ghrpr;rhaj;jhis ePyepwkhf khw;Wk;.
♦ cg;Gf;fiury; ePyg; ghrpr;rhaj;jhisNah rptg;Gg; ghrpr;rhaj;

jhisNah epwk; khw;Wtjpy;iy.

ePyg; ghrpr;rhaj;jhisr; rptg;G epwkhf khw;Wgit mkpyq;fsh-
Fk;. rptg;Gg; ghrpr;rhaj;jhis ePyepwkhf khw;Wgit %yq;fshFk;
(fhuk;). ePyg; ghrpr;rhaj;jhisNah rptg;G ghrpr;rhaj;jhisNah epwk;
khw;whjit ,urhadhPjpapy; eLepiyahd gjhu;j;jq;fshFk;. vdNt>
tpdhfpup Xh; mkpykhFk;. rth;f;fhuf; fiury; xU fhug; gjhu;j;jkhFk;.
fwpAg;G xU eLepiyg; gjhu;j;jkhFk;. ghrpr;rhaj;jhisg; gad;gLj;jp

tPl;by; fhzg;gLk; mkpy> %y eLepiyg; gjhu;j;jq;fis ,yFthf
,dq;fz;Lnfhs;syhk;.

nraw;ghL 5.33nraw;ghL 5.33nraw;ghL 5.33nraw;ghL 5.33nraw;ghL 5.33
• tPl;by; gad;gLj;jg;gLk; gy;NtW ,urhadg; nghUs;fSs; rpwpjsT

tPjk; ngw;Wf;nfhs;Sq;fs; (vYkpr;rg;gor;rhW> tpdhfpup> fwpAg;G> rPdp>

nfhWf;fha;g;Gsp> jf;fhspr;rhW> gog;Gsp> rth;f;fhuk;> ryitj;J}s;>

ryitf;fiury;> \hk;G+> rhk;gy;> Rz;zhk;G> mg;gr;Nrhlh> ePu; Nghd;wit)

• ngw ;w gjhu ;j ;jq ;fis e Pu py ; fiuj ;Jf ; fiury; jahu pj ;J>

Nrhjidf;Foha;fspy; ,l;L Nrhjidf;Foha; jhq;fpnahd;wpy; itj;J

xt;nthU Foha;f;Fk; ngah;r;Rl;b ,Lq;fs;.

• xt;nthU FohapYk; cs;s fiury;fspDs; rptg;G> ePyg; ghrpr;rhaj;jhs;

Jz;L tPjk; ,l;L> epfOk; epwkhw;wq;fisg; gjpT nra;Jnfhs;Sq;fs;

• cq;fsJ mtjhdpg;Gfspd;gb mg;gjhu;j;jq;fs; mkpyq;fsh> %yq;fsh>

eLepiyahditah vd;gij ,dq;fhZq;fs;.
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,e;jr; nraw;ghl;ilr; nra;j cq;fSf;F> tPl;by; cs;s ,urhadg;

gjhu;j;jq;fis mkpyq;fs;> %yq;fs;> eLepiyg; gjhu;j;jq;fs; vd

NtWgLj;jp ,dq;fhzKbAky;yth?

mkpyg; gjhu;j;jq;fs;mkpyg; gjhu;j;jq;fs;mkpyg; gjhu;j;jq;fs;mkpyg; gjhu;j;jq;fs;mkpyg; gjhu;j;jq;fs;
ePyg; ghrpr;rhaj;jhisr; rptg;Gepwkhf khw;Wk; gjhu;j;jq;fs;

mkpyg; gjhu;j;jq;fshFk;. mg;gjhu;j;jq;fspd; mkpyj;jd;ikf;Ff;

fhuzk; mtw;wpy; mlq;fpAs;s mkpyk; vdg;gLk; ,urhadg;

gjhu;j;jkhFk;. mkpyg; gjhu;j;jq;fs; Gspg;Gr; RitAilait. vYkpr;rk;

gor;rhW> tpdhfpup> nfhWf;fha;g;Gsp> Gspj;jghy;> gog;Gsp Nghd;wit

rpy mkpyg; gjhu;j;jq;fshFk;. nghJthf rpy mkpyg; gjhu;j;jq;fspy;

mlq;fpAs;s mkpyq;fspd; ngah;fs; ml;ltiz 5.10 ,y; jug;gl;Ls;sd.

Ma;$lq;fspy; fhzg;gLk; rpy mkpyq;fspd; ngah;fs; fPNo

jug;gl;Ls;sd.

l   IjNuhf;FNshupf;fkpyk;

l    ry;g+hpf;fkpyk;

l    iej;jphpf;fkpyk;

fhug; gjhu;j;jq;fs;fhug; gjhu;j;jq;fs;fhug; gjhu;j;jq;fs;fhug; gjhu;j;jq;fs;fhug; gjhu;j;jq;fs;
rptg;Gg; ghrpr;rhaj;jhspd; epwj;ij ePyepwkhf khw;Wk;

gjhu;j;jq;fs; fhug; gjhu;j;jq;fshFk;. %yq;fs; (bases) ePupy; fiue;J

fhuf; fiury;fs; ngwg;gLk;. njhLk;NghJ rth;f;fhuk; Nghd;W tOf;Fk;

jd;ikiaf; nfhz;bUg;gJ ,tw;wpd; rpwg;gpay;ghFk;. typikahd

%yq;fs; mupf;Fk; (corrosive) ,ay;Gilait.  rth;f;fhuk;> rhk;gy;>

Rz;zhk;G ePu;> ryitj;J}s; Nghd;wit md;whlk; gad;gLk; rpy

fhug; gjhu;j;jq;fshFk;.

Ma;$lj ;j py ;  fhzg ;gLk ;  r py fhug ;  gjhu ; j ; jq ;fs ;Ma ;$lj ;j py ;  fhzg ;gLk ;  r py fhug ;  gjhu ; j ; jq ;fs ;Ma ;$lj ;j py ;  fhzg ;gLk ;  r py fhug ;  gjhu ; j ; jq ;fs ;Ma ;$lj ;j py ;  fhzg ;gLk ;  r py fhug ;  gjhu ; j ; jq ;fs ;Ma ;$lj ;j py ;  fhzg ;gLk ;  r py fhug ;  gjhu ; j ; jq ;fs ;

l Nrhbaikjnuhl;irl;L

l nghw;whrpaikjnuhl;irl;L

l mNkhdpaikjnuhl;irl;L

l fy;rpaikjnuhl;irl;L (Rz;zhk;Gf; fiury;)

ml;ltiz 5' 10

mkpyg;gjhu;j ;jkmkpyg;gjhu;j ;jkmkpyg;gjhu;j ;jkmkpyg;gjhu;j ;jkmkpyg;gjhu;j ;jk ;; ;; ; mlq;fpAs;s mkpyk;mlq;fpAs;s mkpyk;mlq;fpAs;s mkpyk;mlq;fpAs;s mkpyk;mlq;fpAs;s mkpyk;

vYkpr;rk;gor;rhW

tpdhfpup

tpshq;fha;r; rhW

Gspj;j ghy;

Gspak;gok;> Ke;jpupif

rpj;jpupf;fkpyk;

mrw;wpf;fkpyk;

jdpf;fkpyk;

,yw;wpf;fkpyk;
jhj;jhupf;fkpyk;
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eLepiyg; gjhu;j;jq;fs;eLepiyg; gjhu;j;jq;fs;eLepiyg; gjhu;j;jq;fs;eLepiyg; gjhu;j;jq;fs;eLepiyg; gjhu;j;jq;fs;

rptg;Gg; ghrpr;rhaj;jhs;> ePyg; ghrpr;rhaj;jhs; Mfpatw;wpd; epwj;ij

khw;whj gjhu;j;jq;fs; eLepiyg; ̂neutral& gjhu;j;jq;fshFk;. mit mkpy
,ay;GfisNah %y ,ay;GfisNah fhl;lkhl;lh. rPdp> fwpAg;G> J}aePu;>
Nrh;[pfy; kJrhuk; (surgical spirit)  Nghd;wit rpy eLepiyg;
gjhu;j;jq;fshFk;.

fhl;bfs;fhl;bfs;fhl;bfs;fhl;bfs;fhl;bfs;     (Indicators)

mkpyg; gjhu;j;jq;fisAk; fhug; gjhu;j;jq;fisAk; ,dq;

fhz;gjw;fhfg; gad;gLj;Jk; gjhu;j;jq;fs; fhl;bfs; vdg;gLk;.

,iyf;fd;  vdg;gLk; mq;fpfspd; rhw;wpypUe;Nj ghrpr;rhak; cw;gj;jp

nra;ag;gl;Ls;sJ. gpNdhj;jyPd;> nkjapw; nrk;kQ;rs; (methyl orange)>

pH  jhs; Mfpad Ma;$lj;jpy; fhzg;gLk; rpy fhl;;bfshFk;. mkpy>

%y Clfq;fspy; mf;fhl;bfs; fhl;Lk; epwkhw;wq;fs; 5.11

ml;ltizapy; fhl;lg;gl;Ls;sd. ,f;fhl;bfs; fhl;Lk; epwkhw;wq;fis

cq;fsJ tpQ;Qhd Mrpupau; cq;fSf;Fr; nra;J fhl;Lthu;.

mkpy> %yg; gjhu;j;jq;fSld; epwkhw;wq;fisf; fhl;Lk; jhtug;

gjhu;j;jq;fis maw;#oypy; ,yFthfj; Njbg; ngwyhk;. nrt;tuj;jk;

g+> fWj;jg;g+> kQ;rs;> fKF (ghf;F)> thiog;G+ Nghd;wit mt;thwhd

rpy jhtug; nghUs;fshFk;. mtw;iwj; jahhpj;J fhl;bfshfg; gad;gLj;jp>

mkpy> %y> fhug; gjhu;j;jq;fSld; mit fhl;Lk; epwq;fis mwpjy;

mD$ykhf mikAk;. ,aw;ifahd rpy fhl;bfisj; jahu;g;gLj;jpf;

ifahz;L ghu;g;gjw;fhf 5.34 Mk; nraw;ghl;ilr; nra;Aq;fs;.

 cq;fSf;Fj; njhpAkh cq;fSf;Fj; njhpAkh cq;fSf;Fj; njhpAkh cq;fSf;Fj; njhpAkh cq;fSf;Fj; njhpAkh@@@@@

 ghrpr;rhaj;jhs; <ukhf ,Uf;Fk;NghNj mjpy; epwkhw;wk; Vw;gLk;.

fhl;bfhl;bfhl;bfhl;bfhl;b mkpy Clfj;jpy; epwk;mkpy Clfj;jpy; epwk;mkpy Clfj;jpy; epwk;mkpy Clfj;jpy; epwk;mkpy Clfj;jpy; epwk; fhu Clfj;jpy; ; epwk;fhu Clfj;jpy; ; epwk;fhu Clfj;jpy; ; epwk;fhu Clfj;jpy; ; epwk;fhu Clfj;jpy; ; epwk;

ghrpr;rhak;
gpNdhj;jyPd;
nkjapw; nrk;kQ;fs;
pH jhs;

ePyk;

,sQ;rptg;G

    rptg;G    nrk;kQ;rs;

rptg;Gepw tPr;R ePyepwtPr;R

 ml;ltiz  5.11

rptg;G
epwkw;wJ
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md;whl tho;f;ifapy; mkpyg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;md;whl tho;f;ifapy; mkpyg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;md;whl tho;f;ifapy; mkpyg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;md;whl tho;f;ifapy; mkpyg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;md;whl tho;f;ifapy; mkpyg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;

♦ czT rikj;jy; (jf;fhsp> nfhWf;fha;g;Gsp> gog;Gsp> tpdhfpup)

♦ czT ew;fhg;Gr; nra;jy; (tpdhfpup)

♦ thfd gw;whpfs; (ry;g+hpf;fkpyk;)

♦ ,wg;gu;g; ghiyj; jpusr;nra;jy; (mrw;wpf;fkpyk; / Nghkpf;fkpyk;)

md;whl tho;f;ifapy; %yg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;jh;g;gq;fsmd;whl tho;f;ifapy; %yg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;jh;g;gq;fsmd;whl tho;f;ifapy; %yg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;jh;g;gq;fsmd;whl tho;f;ifapy; %yg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;jh;g;gq;fsmd;whl tho;f;ifapy; %yg; gjhu;j;jq;fs; gad;gLj;jg;gLk; re;jh;g;gq;fs ;; ;; ;

♦ Fspf;Fk;NghJ> fOTk;NghJ (rth;f;fhuk;> \hk;G> ryitj;J}s;)

♦ mg;gk;> Nff; jahupj;jy; (mg;gr;Nrhlh)

♦ ,iug;igapy; Vw;gLk; mkpyj;jd;ikiar; rkepiyg;gLj;jy;

(kf;dPrpag;ghy;)

♦ kz;zpd; mkpyj;jd;ikiaf; Fiwj;jy; (Rz;zhk;G> rhk;gy;)

nraw;ghL  5.34nraw;ghL  5.34nraw;ghL  5.34nraw;ghL  5.34nraw;ghL  5.34

l nrt;tuj;jk; g+> fWj;jg; g+> thiog; g+> kQ;rs; fpoq;F> ghf;F

Nghd;w rpy nghUs;fisj; Njbg; ngWq;fs;.

l xt;nthU nghUspYk; rpwpjsT tPjk; ngw;Wj; jdpj;jdpNa

Kfitfspy; ,l;L> rpwpjsTtPjk; ePu; Nru;j;Jf; fyf;fp> nfhjpf;Fk;

tiu ntg;gNkw;wp> fpilf;Fk; epwf;fiuriy tbj;njLj;J>

ntt;Ntwhd Nghj;jy;fspy; ,l;L> ngah;r;Rl;b ,l;Lf;nfhs;Sq;fs;.

l Kjypy; xU jhtur;rhw;iw %d;W Nrhjidf; Foha;fSs; rpwpJ

rpwpjhf ,l;L xU FohapDs; rth;f;fhuk; Nghd;w xU %yf;

fiuriyAk;> ,uz;lhtjpy; mkpyf; fiurnyhd;iwAk; %d;whtJ

FohapDs; cg;Gf; fiuriyAk; Nrh;j;J Vw;gLk; epwkhw;wq;fis

mtjhdpj;Jg; gjpT nra;Jnfhs;Sq;fs;.

l ePq;fs; jahupj;j Vida jhtur;rhW tiffs;; mkpy>%y> eLepiyg;

gjhu;j;jq;fSld; fhl;Lk; epwkhw;wq;fisAk; ,dq;fz;L gjpT

nra;Aq;fs;.

l nghUj;jkhd rha tiffisg; gad;gLj;jp> mit mkpy> %yg;

gjhu ;j ;jq ;fSld; fhl ;Lk ; epwkhw ;wq ;fis mtjhdpj ;J

ml;ltizg;gLj;Jq;fs;.

l ePq;fs; jahupj;j Rl;bfis> tPl;by; fhzg;gLk; mkpy> %y> eLepiyg;

gjhu;j;jq;fis ,dq;fhz;gjw;fhfg; gad;gLj;Jq;fs;.
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gapw ;r pgapw ;r pgapw ;r pgapw ;r pgapw ;r p

11111' tPLfspy; ePupd; fiuf;Fkpay;G gad;gLj;jg;gLk; re;ju;g;gq;fSf;fhd

5 cjhuzq;fis vOJf.

22222' ePNuw;wk; vd;gJ ahJ?

(i) ePq;fs; mwpe;Jitj;Js;s ePNuw;wkile;j ,uz;L

Nrh;itfis vOJf.

(ii) ePNuw;wkile;j Nrh;itfs; gad;gLj;jg;gLk; xU re;ju;g;gj;ij

vOJf.

3 '3 '3 '3 '3 ' rpy cNyhfq;fspd; ngah;fs; fPNo jug;gl;Ls;sd. kf;dPrpak;>

Nrhbak;> nrg;G> ,Uk;G> nts;sp> rpq;F (ehfk;). Nkw;gb

cNyhfq;fSs;>

(i) Fspu;ePUld; jhf;fk; GupAk; cNyhfj;ijj; njupT nra;J

vOJf.

(ii) Fspu;ePUld; jhf;fk; Gupahj NghjpYk; nte;ePUld; jhf;fk;

GupAk; cNyhfk; vJ?

xg;gil5.10xg;gil5.10xg;gil5.10xg;gil5.10xg;gil5.10
♦ Fspj;jy;> Jzp Jitj;jy;> thfdq;fisf; fOTjy; Nghd;w re;ju;g;

gq;fspy; gad;gLj;jg;gLk; rth;f;fhuk;> ryitj;J}s;> ryitf; fiury;>

\hk;G Nghd;wit njhlu;ghd jfty;fisr; Nrfhpj;Jg; gl;baw;gLj;Jq;fs;.

♦ mg;gjhu;j;jq;fspy; fhu ,ay;G fhzg;gLfpd;wjh vdf; fz;lwpAq;fs;.

♦ xt;nthU fhug; gjhu;j;jKk; vtw;Wf;fhfg; gad;gLj;jg;gLfpd;wJ

vd;gijf; fz;lwpe;J gjpTnra;Jnfhs;Sq;fs;. ePq;fs; Njbawpe;j

jfty;fis tFg;gpy; Kd;itAq;fs;.

eLepiyahd gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;eLepiyahd gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;eLepiyahd gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;eLepiyahd gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;eLepiyahd gjhu;j;jq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fs;

♦ Fspj;jy;> fOTjy;> (ePu;)

♦ czT> ghdq;fs; jahupj;jy; (cg;G> rPdp)

♦ czT ew;fhg;Gr; nra;jy; (fwpAg;G)

♦ njhw;W ePf;fy; (rj;jpu rpfpr;ir kJrhuk;)
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(iii) Ijhd mkpyj;Jld; jhf;fk; GupAk; cNyhfq;fisj; njhpT

nra;J vOJf.

(iv) mkpyj;JlDk; %yj;JlDk; jhf;filAk; %yfnkhd;iw

vOJf.

4 '4 '4 '4 '4 '

(i) fz;zhbapd; ve;jg; gz;G ntw;wplf; FLitapy; mJ

gad;gLj;jg;glf; fhuzkhfpd;wJ?

(ii) tspia mfw;Wtjd; %yk; vk;Kiwapyhd ntg;gf; flj;Jif

jLf;fg;gl;Ls;sJ?

(iii) ntw;wplf; FLitapd; cl;Rtu; gsgsg;ghf;fg;gl;bUg;gjd;

%yk; vt;Kiwapyhd ntg;g ,lkhw;wk; jLf;fg;gLfpd;wJ?

(iv) ,jpy; itf;fg;gl;l gdpf;fl;bfs; cUfhJ ,Ug;gJ vt;thW?

ntg;gf; FLitapd; gFjpfs;

Fw pf ; fg ; gl ; l glk ;  f P No

jug ;gl ;Ls ;sJ. ,ul ;ilf ;

fz;zhbf; Rtu;fSf;fpilapyhd

tsp mfw;wg;gl;L Kidfs;

milf;fg;gl;Ls;sd.

jf;if

,ul;ilf;

fz;zhbr;

Rtu;ntspg;Gwk;

5 .5 .5 .5 .5 . kpd;ndhOf;Ff; fhuzkhf Vw;glj;jf;f tpgj;Jfisj; jtpu;g;gjw;fhfg;

gpd;tUtdtw;wpy; vt;tifahd nghUs; gad;gLj;jg;gLk;?

i. flj;jp

ii. fhtyp

iii. Fiwflj;jp

6 .6 .6 .6 .6 . i. #upa xspiag; gad;gLj;jp kpd;id cw;gj;jp nra;Ak; fUtp; ahJ?

ii. kpd;Rw;wpypUe;J NjitahdNghJ khj;jpuk; kpd;idg;

ngWtjw;fhf Rw;wpy; nghUj;jg;gLtJ ahJ?
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7 .7 .7 .7 .7 . glj;jpy; fhl;lg;gl;Ls;s kpd;Rw;Wj; njhlu;ghf tpdtg;gl;Ls;s

tpdhf;fSf;F tpil vOJf.

iv.  ,uz;L kpd;fyq;fis kpd;Fkpopd; gpufhrk; cah;thf ,Uf;FkhW

njhLj;J Fkpo; B ,D}lhf mOj;j tpj;jpahrj;ij msg;gjw;Fg;;

nghUj;jkhd xU khdpiaAk; cs;slf;fp mk;kpd;Rw;iw kPs

tiue;J fhl;Lf.

8. i. tPLfspy; gad;gLj;jg;gLk; mkpy> fhu eLepiyg; gjhu;j;jq;fs;

%d;W tPjk; vOJf.

ii. gpd;tUk; xt;nthU gjhu;j;jKk; ePyg; ghrpr;rhaj;jhSld; fhl;Lk;

epwkhw;wq;fis vOjp> mjw;fika mg;gjhu ;j ;jq;fis

tifg;gLj;Jf.

l md;dhrpg;gor;rhW l Rz;zhk;G ePu; l fwpAg;Gf; fiury;

l rPdpf; fiury; l gog; Gspf;fiury; l J}aePu;

i. V vd;Dk; cgfuzj;jpdhy;

msf;fg;gLtJ ahJ?

ii. A vd;Dk; cgfuzj;jpdhy;

msf;fg;gLtJ ahJ?

iii. Rw;wpy; nghUj;jg;gl;bUg;gJ xU

cyu; kpd;fykhapd;> V ,dhy;

fhl ; lg ; gLk ;  ngWkhdk ;

mz;zsthf vt;tsthFk;? B

A

V


