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gzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jp

fdpl;l ,ilepiyj;juq;fspYk;> rpNul;l ,ilepiyj;juq;fspYk; ghlq;fisf;fw;gpg;gJ

njhlu;ghf Njrpa fy;tp epWtfk; mwpKfQ;nra;JtUk; Gjpa mZFKiw 2010 Mk;

Mz;by; 9Me; juj;jpYk; mwpKfQ;nra;ag;glTs;sJ. mjw;fika ntspaplg;gl;Ls;s

,e;j Mrpupau; mwpTiug;G topfhl;b> Fwpj;j ghlj;ijf; fw;gpg;gjw;fhf Mrpupau; mDrupf;f

Ntz;ba fw;gpj;jy; mZFKiw njhlu;ghd jpUg;jpfukhd topfhl;ly;; toq;fg;gl;Ls;sJ.

2007Mk; Mz;by;  6Mk;> 10Mk; juq;fspYk;> 2008Mk; Mz;by; 7Mk;> 11Mk; juq;fspYk;

mwpKfQ;nra;ag;gl;l ,g;Gjpa mZFKiwapD}lhf tFg;giwf; fw;wy; - fw;gpj;jy;

eltbf;iffspy; rpwg;ghdnjhUkhw;wk; nra;ag;gl;Ls;sJ.

cq;fsJ iffspy; jtOk; ,e;j Mrpupau; mwpTiug;G topfhl;b> khztu; ikakhd

tifapy; tFg;giwapy; eltbf;iffis xOq;Fnra;Jnfhs;s topfhl;Lk; tifapy;

jahupf;fg;gl;Ls;sJ. khztu;ika mZFKiwapy; tFg;giwf;fw;wy; - fw;gpj;jy;

eltbf;iffis xOq;Fnra;tJ vd;gJ ,yq;iff;Nfh> MrpupaUf;Nfh GjpaNjhu;

mDgtky;y. vdpDk; ,e;j Gjpa mZFKiwapD}lhf tFg;giwf;fw;wy; - fw;gpj;jy;

KiwapaYf;F GJnkU$l;lg;gl;Ls;sJ.

,e;j Mrpupau; mwpTiug;G topfhl;bapD}lhf ghlq;fisj; jpl;lkpl;L> fw;wy; #oiyj;

jahu;g;gLj;jp khztuJ <Lghl;Lld; eilKiwg;gLj;Jtjw;Fj; Njitahd topfhl;ly;

toq;fg;gl;Ls;sJ. xt;nthU ghlj;jpYk; khztu;fs; FOf;fshfg;gpupe;J Gjpa

jfty;fisj; Njbawpe;J mwpitg; gpwg;gpj;Jf;nfhs;s topg;gLj;Jk; tifapy; ,e;j

Mrpupau; mwpTiug;G topfhl;bapy; nraw;ghLfs; cUthf;fg;gl;Ls;sd.

Mrpupau; mwpitf; flj;Jgtu; (Knowledge transmitter) my;y> khwhf mtu; mwpitg;

gpwg;gpg;gtNu (Knowledge transformer) vd;gij ,e;j Mrpupau; mwpTiug;G topfhl;bapy;

mlf;fg;gl;Ls;s topfhl;ly;fSf;F mbg;gilahf mike;Js;sJ.  vdNt ,jpy; mlq;fp

As;s nraw;ghLfspd; Clhf khztu;fs; mwpitj; Njbr;nry;fpd;w, mwpitg; gpwg;gpj;Jf;

nfhs;fpd;w fw;Nghuhf Mf;fg;gLfpd;wdu;. Gj;jwpitj; Njbaha;e;J fz;lwptjw;fhf

khztiu topg;gLj;jp Cf;Ftpg;gNj ,q;F Mrpupau; Mw;w Ntz;ba gzpahFk;.

kuGuPjpahd fw;gpj;jy; KiwfSs; rpf;fpf;nfhz;bUg;gijj; jtpu;j;J Gjpa fw;gpj;jy;

mZFKiwfs; gw;wpr; rpe;jpg;gjw;F Mrpupau;fis topg;gLj;Jtjw;fhf ,e;j Mrpupau;

mwpTiug;G topfhl;bapy; nghjpe;Js;s Nehf;Fk; nraw;ghLfSk; ngupJk; Jizahf

mikAk; vd vjpu;ghu;f;fg;gLfpd;wd. vkJ Mrpupau;fs; Gjpa mZFKiwfs;> fw;gpj;jy;

Kiwfs; gw;wpr; rpe;jpj;jy; Ntz;Lk;. Gjpa rfj;jpu Mz;L Gj;jwpit cUthf;Ftjpy;

nfhz;bUf;Fk; xU fhykhFk;. vdNt kuGuPjpahd KiwfspypUe;J tpyfp GjpJ

Gjpjhf jkJ nraw;ghLfisj; jpl;lkpLtjpy; Mrpupau;fs; ftdQ;nrYj;Jjy; Ntz;Lk;.

Mrpupau;f;F jkJ fw;gpj;jy; gzpapd;NghJ  gad;gLj;jj;jf;f mbg;gilahd  mwpTWj;jy;

fis toq;FtNjhL>  mtu;fis Mf;fG+u;tkhd cau;kl;l mZFKiwfspd;ghy;

topg;gLj;JtNj ,e;j Mrpupau; mwpTiug;G topfhl;bapy; cs;slf;fg;gl;Ls;s jfty;fspd;

Clhf vjpu;ghu;f;fg;gLtjhFk;. mf;Fwpf;Nfhis kdjpypUj;jp Mrpupau;fs; ,e;j Mrpupau;

mwpTiug;G topfhl;bia crhTtNjhL  tFg;giw eltbf;iffspy; ,jidg;

gad;gLj;Jtu; vd;gJ vdJ vjpu;ghu;g;ghFk;. tFg;giwf; fw;wy; - fw;gpj;jy; eltbf;iffspd;

tpidj;jpwidAk; juj;ijAk; Nkd;NkYk; cau;j;JtNj ,k;Kaw;rpapd; gpujhdkhd

vjpu;ghu;g;ghFk;.

,e;j Mrpupau; mwpTiug;G topfhl;biaj;jahupg;gjpy; gq;fspg;Gr;nra;j Njrpa fy;tp

epWtf tplar;rpwg;gwpQu;fSf;Fk; ntsp tsthsu;fSf;Fk; vdJ ed;wpawpjiyj;

njuptpj;Jf;nfhs;fpd;Nwd;.
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Kd;DiuKd;DiuKd;DiuKd;DiuKd;Diu

Gjpa rfj;jpu Mz;bd; (Millennium) KjyhtJ fiyj;jpl;l kWrPuikg;G eilKiwg;

gLj;jy; Muk;gpf;fg;gl;L <uhz;Lfs; fope;Js;s epiyapy;> fdpl;l ,ilepiy

kl;lj;jpy; 6Mk; 7Me; juq;fSf;fhfTk; rpNul;l ,ilepiy kl;lj;jpy; 10Mk;

11Me; juq;fSf;fhfTk; jahupf;fg;gl;l fiyj;jpl;lr; rhjdq;fs; Vw;fdNt

ghlrhiyj; njhFjpia mile;Js;sd. fiyj;jpl;l kWrPuikg;igg; ghlrhiyfspy;

mwpKfQ;nra;Ak; Ntiyj;jpl;lj;jpd; rupghjp g+u;j;jpaile;Js;s ,r;re;ju;g;gj;jpy;

fle;jfhy mDgtq;fis kPl;Lg; ghu;j;J Mor;rpe;jpj;Jg;( Reflect ) gbg;gpidngw;W>

ehl;bd; Ngz;jF mgptpUj;jpf;fhf (Sustainable development) ,g;Gjpa rpe;jidiaj;

Jiz ahff; nfhs;tjw;F ehk; Kaw;rpnaLj;jy; Ntz;Lk;.

fle;j fhyq;fspy; ehk; gupr;rak; ngw;wpUe;j ~te;j gpd; fhf;Fk;| mZFKiw

apypUe;J (Reactive approach) tpyfp> ~tUKd; fhf;Fk;| mZFKiwapd; (Proactive
approach)ghy; nry;tjw;F ,g;Gjpa fiyj;jpl;l kWrPuikg;G vkf;F tha;g;gspj;Js;sJ.

mjw;fika mwpe;jtw;iw mNj epiyapy; NgzptUtjw;Fg; gjpyhf mwpe;J

itj;Js;stw;iwj; jpUj;jpaikg;gjpYk;> Vw;fdNt fz;lwpag;gl;ltw;iwf; fw;gjw;Fg;

gjpyhf> ,Jtiuapy; fz;lwpag;glhjtw;iwj; NjLtjpYk; Vw;fdNt fhzg;gLg

tw;iw cUthf;Ftjw;Fg; gjpyhf> vjpu;fhyk; Ntz;b epw;gtw;iw cUthf;FtjpYk;

ehk; ftdQ; nrYj;jpAs;Nshk;. ,e;jj; jj;Jtj;Jf;Fr; nraYUf; nfhLg;gjw;fhf

GjpaNjhu; Mrpupau; tfpghfj;jpd; Clhf khztu; ika, Nju;r;rpfis

mbg;gilahff; nfhz;l, nraw;ghLfspd;ghy; jpirKfg;gLj;jg;gl;l GjpaNjhu;

mZFKiwiag; gad;gLj;JNthk;.

fw;wy; - fw;gpj;jw; nrad;Kiwapd;NghJ mwpitAk;> ~mu;j;jj;ijAk;| Njbr;

nry;tjw;Fj; jkJ khztiu topg;gLj;Jk; Mrpupau;> xd;wpize;j MSik

nfhz;l gpuirfis cUthf;Fk; gzpapy; Njhs;nfhLf;fj; jahuhf ,Uj;jy;

Ntz;Lk;. tFg;gpy; fw;Fk; xt;nthU khztdJk; khztpapdJk; rpe;jidj;

jpwd;fs;> r%fj;jpwd;fs;> jdpg;gl;l jpwd;fs; Mfpatw;iw tpUj;jpnra;Ak; nghWg;igj;

Njhs;fs; kPJ Rkj;jy; Ntz;Lk;. Gjpa tifapy; rpe;jpg;gjw;Fk;> ehshe;j mDgtq;

fspD}lhf Mo;e;J rpe;jpg;gjw;Fk;> gFg;gha;Tj; jpwd;fis ntspf; nfhzu;tjw;Fk;>

khztu;f;F tha;g;gspj;J> rupahfj;jPu;khdq;fnsLf;ff;$ba> gpur;rpidfisj;

jPu;f;ff;$ba GjpanjhU r%fj;ij cUthf;Ftjpy; gq;fspg;Gr; nra;jy; Ntz;Lk;.

Gjpa Mrpupa tfpghfj;jpy; khztuJ r%fj; jpwd;fis tpUj;jp nra;tjw;Fupa

tha;g;Gf;fs; jhuhskhf cs;sd. FOf;fshfr; nraw;ghLfspy; <LgLk; khztu;f;F

iv
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rfghbfs; njhlu;ghff; ftdQ; nrYj;Jtjw;Fk; mtu;fs; $Wgtw;iwg; gupTzu;Tld;

(Empathy) nrtpkLg;gjw;Fk;> mtu;fSld; gfpu;e;J gupkhwpf; nfhs;tjw;Fk; gy;NtW

tha;g;Gf;fs; fpilf;Fk;. rpW FO epiyapy; Njbg;ngWk; mwpit tFg;gpy; Vid

NahUld; gfpu;e;J gupkhwpathW, vjpu;fhyj;jpy; cUthfj;jf;f gpur;rpidfis

ntw;wpnfhs;tjw;F khztu;fs; jahuhtu;. Gj;jwpitg; ngWtjw;fhf MrpupaiuNa

ek;gpapUf;Fk; epiy ehisa cyfpy; rhj;jpakhdjy;y. mwpT Jupjkhfg; ngUfpr;

nry;tNj mjw;fhd fhuzkhFk;. vdNt rpWgpuha KjNy ehk; xj;j taJf;

FOtpdiu xU fw;wy; tskhfg; gad;gLj;jg; gofpf; nfhs;sy; Ntz;Lk;.

xU Fwpj;j gpur;rpidapd; NghJ ntt;NtW mk;rq;fisj; NjbawpAk; rpW FOf;fs;>

mj;Njly; mDgtq;fis KO tFg;GlDk; gfpu;e;J gupkhwpf;nfhs;Sk; NghJ

kpff;fbdkhd gpur;rpidfisf;$l FWfpa Neuj;Js; jPu;j;Jf;nfhs;s top gpwf;Fk;.

NkYk; rfytw;iwAk; Mrpupauplk; Nfl;Lj; njupe;Jnfhs;tjw;Fg; gjpyhf> thrpj;Jk;

fye;JiuahbAk; mtjhdpg;Gfspy; <Lgl;Lk; jhkhfNt nray;fspy; <Lgl;Lk;

Mo;rpe;jidA+lhf (Reflect) Gj;jwpitj; Njbg;ngw khztu;fs; gofpf;nfhs;tu;.

rpW FOf;fis mikj;J Ntiyfis xg;gilf;Fk; Mrpupau;> mf;FOf;fSf;Fj;

jiytu;fis epakpg;gijj; jtpu;j;Jf;nfhs;thu;. me;epiyapy; ntt;NtW jpwd;fis

,iykiwfhahff; nfhz;Ls;Nshu; xU nghJf; Fwpf;Nfhis miltjw;fhf

capNuhl;lj;Jld; (Actively) nraw;gLk; re;ju;g;gKk; ,JthFk;. jhk; mwpe;Js;s

tw;iwf;nfhz;L VidNahiug; Nghrpg;gjpYk;> VidNahu; njupe;Js;stw;iwf;nfhz;L

jhk; tsk; ngWtjpYk; ftdQ; nrYj;Jk; khztu;fs; nrtpkLj;jy;> thrpj;jy;>

vOJjy; Nghd;wtw;Wf;Fk; tha;g;Gf;fisg; ngw;wthW mjpf gpuahirapd;wpNa

njhlu;ghly; jpwd;fisAk; jk;kplj;Nj tsu;j;Jf; nfhs;tu;.

,j;Njlypd;NghJ FO mq;fj;jtu; xt;nthUtuJk; capNuhl;lkhd <Lghl;ilg;

ngWtJ Mrpupaupd; nghWg;ghFk;. ,jw;fhfj; jkJ MSikj;jpwd;fis cr;r

mstpy; gad;gLj;Jk; Mrpupau;, ntt;NtW kl;lq;fisr; Nru;e;j khztu;fs;

mlq;FkhW ~fyg;G tif|f; FOf;fis (Mixed groups) mikg;ghu;. Njitahd

mbg;gilahd mwpit Vw;fdNt ngw;Ws;s khztiuf;nfhz;L VidNahiug;

Nghrpg;gjw;fhd eltbf;iffis Nkw;nfhs;thu;. Kd;$l;bNa jahupf;fg;gl;l xU

tpilj;jhis tFg;gpy; thrpj;jYf;F MjuT toq;Ftij tpLj;J Mf;fG+u;tkhd

Kd;itg;Gf;fisr; nra;tjw;F khztiu topg;gLj;Jthu;. NtshNtisf;F

Ntiyfis Kbg;gjw;F khztu;f;F ce;Jjy; mspg;ghu;. khztu;fs; midtuJk;

Mf;fq;fis tFg;gpd; Kd;dpiyapy; fhl;rpg;gLj;jpajd; gpd;du;> Kd;itg;Gf;fisr;

nra;a tha;g;gspf;Fk; Mrpupau; tFg;G khztu;fs; midtuJk; ftdj;ij

mtw;wpd;ghy; <u;f;fj; jtwkhl;lhu;. NkYk; xt;nthU Kd;itg;gpd; ,WjpapYk;>

Kd;itj;j khztu; FOtpdJk; nrtpkLj;jpUf;Fk; khztu; FOf;fspdJk;



vi

fUj;Jf;fis tpdtp> Nghjpa msT tpsf;fkspf;fg;glhj tplaq;fis ed;F

tpsf;Ftjw;Fk;> jtWfisj; jpUj;Jtjw;Fk; miuFiwahd Kd;itg;Gf;fspd;

tpLghLfis epug;Gtjw;Fk; khztu;f;F ,lkspg;ghu;. ,r;nray;fs; xt;nthd;Wk;

fle;j fhyj;jpy; khztuplj;Nj kiwe;J fple;j jpwd;fs; gytw;Wf;Fg; Gj;Jap&l;b

ntspf;nfhzu;tjw;Fk;> r%fj;jpy; jdpikg;gl;Lg; Nghfhj vjpu;fhyr; re;jjp

nahd;wpid cUthf;Ftjw;Fk; ghlrhiyf;F cWJizahf mikAk;.

Gjpa rfj;jpu Mz;by; fskpwq;Fk; Gjpa Kiwapay;> jdpg;gl;l jpwd;fis

tpUj;jpnra;jthW jkJ mfj;ijj; J}a;ikg;gLj;jpf;nfhs;tjw;Fk; khztu;f;Fj;

JizGupAk;. FOtpy; nraw;gLk; khztu;fs; VidNahiur; rfpf;fg; gofpf;nfhs;tu;.

VidNahupd; fUj;Jf;fisr; rfpg;gNjhL> rpWrpW tplaq;fSf;Ff; $l nghWik

apoe;J rpdf;Fk; gof;fj;ij xJf;fpj; js;sp tpLtu;. Fwpg;ghf neUf;fpil epiyik

Kfhikf;F mbg;gilahf mikgitahd Kd;Dupikg;gLj;jy;> cau;juKila

KbTg; nghUs;fis/NgWfisg; ngWjy;> Neuj;ij tPzbf;Fk; ntl;bg; Ngr;Rf;fisj;

jtpu;j;J me;Neuj;ijr; Ra Nkk;ghl;Lf;fhfg; gad;gLj;jy;> gzpfspd; tpisjpwDf;

fhfj; jpl;lkpl;Lr; nraw;gly; Nghd;w ey;y ey;y Mw;wy;fis tsu;j;Jf; nfhs;tu;.

Gjpa Ntiyfisj; jhkhfj; njhlq;Ftjw;Fk; (Initiate)>  VidNahu; mwpKfQ;

nra;Ak; tpisjpwDila khw;wq;fSf;F xj;Jiog;G toq;Ftjw;Fk; gofpf;nfhs;Sk;

khztu;fs;> Ra tpsf;fj;ij ntspf;fhl;LtNjhL nghUj;jkhd Mgj;Jf;fis

(Risks) vjpu;nfhz;L Kaw;rpahz;ikj; jpwd;fisAk; tpUj;jp nra;J nfhs;tu;.

,g;Gjpa KiwapaYf;$lhf nghWg;Gf;fis tfpg;gjw;Fk; tifnrhy;tjw;Fk;

khztu;f;Fj; jhuhskhf tha;g;Gf;fpilf;Fk;. ,e;j vy;yh tha;g;Gf;fSk; ntw;wp

aspf;Fk; tifapy; fw;wy; - fw;gpj;jiy newpKiwg;gLj;Jk; Mrpupau;, Njrpa ew;
gzpfspy; mu;g;gzpg;Gld; nraw;glj;jf;f, Rafl;Lg;ghLila, GjpanjhU re;jjpia

cUthf;Ftjpy; gq;fspg;Gr; nra;jthW jkJ thz;ikj; jpUg;jpiaAk; Nkk;gLj;jpf;

nfhs;thu;.

Gjpa rfj;jpu Mz;by; ,yq;if Mrpupau;fs; eilKiwg;gLj;j Ntz;ba

nraw;ghLfspy; fzpg;gPl;Lf;Fk; kjpg;gPl;Lf;Fk; tpNrlkhd re;ju;g;gq;fs;

fpilj;Js;sd. khztu;fs; Njlypy; <LgLk; KOf;fhyg; gFjpapYk; Mrpupau;

KOf; ftdQ; nrYj;jp <Lgl Ntz;ba gzp fzpg;gPL nra;jyhFk;. khztiuf;

$u;e;J mtjhdpj;jy;> mtu;fs; ve;j ,lj;jpy; ,Uf;fpd;wdu; vdj; jPu;khdpj;jy;>

mila Ntz;ba ,lj;Jf;F mtu;fis ,l;Lr; nry;tjw;fhf eltbf;iffis

Nkw;nfhs;sy; Mfpa %d;Wk; ,jd; gpujhdkhd fl;lq;fshFk;.  eypthNdhUf;F

gpd;D}l;lYk; typthNdhUf;F mjhtJ kPj;jpwDilNahUf;F Kd;KfT+l;lYk;

toq;fpathW tFg;gpy; cs;s xt;nthU khztidAk; khztpiaAk; ,UspypUe;J

xspapd;ghy; ,l;Lr; nry;tjw;fhf Mrpupau; jiyikj;Jtk; toq;f Ntz;Lk;.



NghJkhd msT fzpg;gPl;Lld; elj;jg;gLk; kjpg;gPl;bd; %yk; rpwe;j ngWNgw;iwg;

ngwyhk; vd;gJ njspT. Njly; nrad;Kiwapd;NghJ khztiuf; fzpg;gpLk;

Mrpupau; mk;khztu;fs; tptupg;gjpYk; tpupTgLj;JtjpYk; <LgLk;NghJ mtu;fis

kjpg;gpLthu;. khztu;f;FOf;fs; mile;Js;s ghz;bj;jpa kl;lq;fs; njhlu;ghf

jkJ jPu;khdj;ij tFg;gpy; Kd;itj;jthW khztUf;F kPstypAWj;jy; toq;fTk;

Mrpupau; jtWjyhfhJ.

,t;thwhf me;je;jr; nraw;ghl;bd;NghJ elj;jg;gLk; fzpg;gPL> kjpg;gPL Mfpa

tw;NwhL xU njhFjpr; nraw;ghLfspD}lhf elj;jg;gLk; fzpg;gPL> kjpg;gPL

MfpadTk; kpf Kf;fpakhditahFk;. ,J ghlrhiy kl;l kjpg;gPl;bd; ,uz;lhtJ

gbKiwahff; fUjg;gLfpwJ. Neu#rpf;F mg;ghy; jkJ fw;gpj;jiyAk;> khztuJ

fw;wiyAk; ,l;Lr; nry;tjw;F MrpupaUf;F tha;g;Gf; fpilg;gJ ,jd;

rpwg;gpay;ghFk;.  Mrpupau; mwpTiug;G topfhl;bapd; %d;whtJ gFjpapy; rpghupR

nra;ag;gl;Ls;s kyu;r;rpA+l;lj;jf;f, ftu;r;rpfukhd fw;wy; - fw;gpj;jy; kjpg;gPl;Lf;
fUtpfisg; gad;gLj;jp 5E khjpupapd; Ie;J gbKiwfisAk; fle;J nrd;wthW

fzpg;gPl;ilAk; kjpg;gPl;ilAk; elj;Jtjw;F MrpupaUf;F Rje;jpuk; cz;L.

thuj;Jf;F xU jlitNaDk; jk;ikr; re;jpg;gjw;F khztu; FOf;fSf;Fr;

re;ju;g;gkspj;J khztu; ngw;Ws;s fw;ww; NgWfisg; guprPypj;J gpur;rpidfisj;

jPu;j;Jf; nfhs;tjw;F mtu;fSf;F cjtp xj;jhir toq;fp> ,f;fw;wy; - fw;gpj;jy;

nrad;Kiw %yk; rpwg;ghd NgWfisg; ngWtjw;F rfy Mrpupau;fSk; Kaw;rpj;jy;

Ntz;Lk;.

xU jtizAs; khztu;fs; gq;Fnfhs;s Ntz;ba kjpg;gPLfspd; vz;zpf;ifia

MrpupaUf;Fr; Rikahf mikahj msTf;Ff; Fiwg;gjw;fhd eltbf;iffs;

Vw;fdNt vLf;fg;gl;Ls;sd. xU Fwpj;j ghlj;Jf;F xU thuj;Jf;nfd xJf;fg;

gl;Ls;s ghlNtisfspd; vz;zpf;if %d;Wf;F Nkw;gl;ljhapd; ehd;F kjpg;gPl;Lr;

re;ju;g;gq;fSk; ghlNtisfspd; vz;zpf;if %d;whapd; %d;W kjpg;gPl;Lr;

re;u;g;gq;fSk; ghlNtisfspd; vz;zpf;if ,uz;lhapd; ,uz;L kjpg;gPl;Lr;

re;ju;g;gq;fSk; eilKiwg;gLj;jg;gLk;.

Nkw;gb kjpg;gPl;Lr; re;ju;g;gq;fSs; ,Wjpahd kjpg;gPl;Lr; re;ju;g;gk; jtizg;

guPl;irahFk;. khztiu vOj;Jr; Nrhjidf;F cl;gLj;Jk; xNunahU re;ju;g;gKk;

,JthFk;. ,e;j Mrpupau; mwpTiug;G topfhl;bapd; %d;whtJ gFjpapy; ,Njrpa
fy;tp epWtf fiyj;jpl;lk; tFg;Nghuhy; Kd;itf;fg;gl;Ls;s kyu;r;rpa+l;lj;jf;f

ftu;r;rpahd kjpg;gPl;Lf; fUtpfisg; gad;gLj;jp vOj;Jr; Nrhjidf;F Ke;jpa

kjpg;gPl;Lr; re;ju;g;gq;fis Mrpupau; epiwT nra;a Ntz;Lk;. ,f;fUtpfs; %yk;

khztu; ngWk; fw;wy; mDgtq;fis mbg;gilahff; nfhz;L jtizg; guPl;ir
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fSf;Fk; fy;tpg; nghJj;juhju rhjhuz jug;guPl;irf;Fk; fl;lhakhd xU tpdh

tPjk; jahupf;f vjpu;ghu;f;fg;gLfpd;wJ. ,it midj;Jk; Neu#rpf;F mg;ghw;gl;l

tifapy; nghUSs;s tifapyhd jdpg;gl;l fw;wypy; my;yJ FOf;fw;wypy;

<Lgl khztu;f;F tha;g;gspf;Fk;.

fw;wy; - fw;gpj;jw; nrad;Kiwia tpidj;jpwd; kpf;fjhf;fpf; nfhs;tjw;Fj; Njit

ahd nraw;ghLfs; njhlufKk;> ghlrhiykl;l kjpg;gPl;L Ntiyj;jpl;lj;ij

mu;j;jG\;bahdjhf Mf;fpf;nfhs;tjw;Fj; Njitahd fw;wy; - fw;gpj;jy; kjpg;gPl;Lf;

fUtpfSk;> ,t;thwhfj; jahupf;fg;gl;L Mrpupau; mwpTiug;G topfhl;bapd; ,uz;lhk;

%d;whk; gFjpfspy; cs;slf;fg;gl;Ls;sd. mit Mrpupaupd; gzpia ,yFthf;Fk;

vd;gjpy; Iakpy;iy. NkYk; me;je;j tFg;gpd; khztu; njhiff;Fk;> jd;ikf;Fk;

mika ,tw;iw ,irTgLj;jpf; nfhs;tjw;Fk;> vjpu;ghu;f;fg;gLk; Fwpf;Nfhs;fis

milaj;jf;f tifapy; Ra Mf;fq;fis cUthf;fpf; nfhs;tjw;Fk; MrpupaUf;Fr;

Rje;jpuk; cs;sJ vd;gijAk; kwe;JtplyhfhJ.

fw;wy; - fw;gpj;jw; nrad;Kiwf;fhf tpje;Jiuf;fg;gLk; mgptpUj;jp rhu;e;j ve;jnthU

khw;wKk; ntw;wpailtjpy; nghJg;guPl;irfs; toq;Fk; ce;Jif msg;gupajhFk;.

,e;epiyikia czu;e;J> mg;guPl;ir tpdhj;jhs;fspy; njs;sj;njspthd

khw;wj;ij Vw;gLj;Jtjw;F ,yq;ifg; guPl;irj; jpizf;fsk; jahuhf cs;sJ.

mjw;fika vJ?> Vd;?> vg;NghJ?> vq;Nf?> ahu;?> vg;gb? vDk; fUg;nghUs;fsp

D}lhfj; jahupf;fg;gLk; mDkhdpf;fj;jf;f / vjpu;T$wj;jf;f tpdhf;fisj; jtpu;j;J

tho;f;ifapd; ep[ epiyia mbg;gilahff; nfhz;l ajhu;j;jkhd kjpg;gPl;L

Kiwiaj; jtizg; guPl;irfspYk; fy;tpg; nghJj;juhju rhjhuz guPl;irfspYk;

mwpKfQ; nra;aj; jPu;khdpf;fg;gl;Ls;sJ. jiyia (%isia) mwptpdhy; epug;gpa

epiyapy; vOj;Jg; guPl;iria ntw;wpfukhf vjpu;nfhz;L rpy ehs;fspy;

mt;twpitnay;yhk; kwe;JtpLk; khztUf;Fg; gjpyhf tho;f;iff;Fg; gaDila

mDgtq;fisg; ngWk; khztiu cUthf;Ftjw;fhf Njrpa fy;tp epWtfk;

Muk;gpj;Js;s ,t;Ntiyj;jpl;lk;> ehl;bd; Kd;Ndw;wj;Jf;fhf mu;g;gzpg;Gld;

nraw;gLk; xt;nthUtupdJk;;; ftdj;Jf;Fk; tuNtw;Gf;Fk;> capNuhl;lkhd

<Lghl;Lf;Fk; Njitahd mbj;jsj;ij mikf;Fk; vd;gJ vdJ jsuh

ek;gpf;ifahFk;.

Njrkhd;a> fyhepjp ,e;jpuh ypyhkzp fpdpNfNjrkhd;a> fyhepjp ,e;jpuh ypyhkzp fpdpNfNjrkhd;a> fyhepjp ,e;jpuh ypyhkzp fpdpNfNjrkhd;a> fyhepjp ,e;jpuh ypyhkzp fpdpNfNjrkhd;a> fyhepjp ,e;jpuh ypyhkzp fpdpNf

cjtpg; gzpg;ghsu; ehafk; (fiyj;jpl;l mgptpUj;jp)

tpQ;Qhd, njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;.
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fle;j fhyg;gFjpapy; eilKiwg;gLj;jg;gl;l fiyj;jpl;l kWrPuikg;gpd; fPo; 6Me;

juj;jpy; Rw;whlw; fy;tpg; ghlj;jpl;lj;jpD}lhfTk; 7-11Me; juq;fspy; tpQ;QhdKk;

njhopy;El;gtpaYk; ghlj;jpl;lj;jpD}lhfTk; tpQ;Qhdg; ghlj;ijf; fw;gpg;gjw;fhf

Nkw;nfhs;sg;gl;l Kaw;rpapd; NghJ gpd;tUk; FiwghLfs; ,dq;fhzg;gl;ld.

 ru;tNjr uPjpapy; Vw;Wf; nfhs;sg;gl;Ls;s tpQ;Qhdr; nrad;KiwfSk; jpwd;

fSk; khztuplj;Nj tpUj;jpailtjw;Fg; Nghjpa tha;g;Gf;fpilf;fhik.

    tpQ;Qhdj;jpd; ,d;wpaikahj mbg;gilahd rpy vz;zf;fUf;fs; fw;if

newpapy; mlq;fpapuhikapdhy; tpQ;Qhd vz;zf;fUf;fis rPuhf miltjpy;

jlq;fy; Vw;gl;lik.

 tpQ;Qhd vz;zf;fUf;fis milaj;jf;f tifapy; fw;wy; - fw;gpj;jw; nrad;

Kiwapd;ghy; ,l;Lr; nry;yg;gLtjw;fhd Nghjpa tha;g;Gf;fs; fpilf;fg;

ngwhik.

NkYk; ghlrhiyf; fiyj;jpl;lj;jpy; tpQ;Qhd ghlj;jpd; juk; rPu;Fiytjpy;

gpd;tUk; tplaq;fSk; Mjpf;fk; nrYj;jpAs;sd.

 Muk;gj; juq;fspy; “Rw;whly;rhu; nraw;ghLfs;’’ ghlj;jpd; Clhf mbg;gilahd

tpQ;Qhd vz;zf;fUf;fs; vjpu;ghu;f;fg;gl;l mstpw;F milag;ngwhik.

 tpQ;Qhd ghl fw;wy; - fw;gpj;jy; nrad;Kiw> nrad;Kiwg;ghq;fpypUe;J

tpyfp ghlE}iy mbg;gilahff; nfhz;ljdpNa mwpitf; flj;Jk; nrad;

Kiwahf cUntLj;Js;sik.

 guPl;iria ,yf;fhff; nfhz;l fw;wy; - fw;gpj;jy; nrad;Kiwapd;ghy; Kidg;

Gw;W mjd; tpisthf NjbawpAk;; fw;wypy; ,Ue;J tpyfp nghwpKiwahd

fw;wypd;ghy; khztu;fs; Kidg;Gg; ngw;wik.

,f;FiwghLfisf; fise;J fy;tpg; nghJj;juhju rhjhuzju kw;Wk; fy;tpg;

nghJj;juhju caHju tpQ;Qhd fw;ifnewpfSf;F ,ilapy; fhzg;gLk; ghl

tpla ,ilntspapid ,opthf;Ftjw;F eltbf;if vLj;jy;> Gjpa fiyj;jpl;l

1
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kWrPuikg;gpd; Kf;fpa Nehf;fq;fSs; xd;whFk;. Nkw;gb Fwpf;Nfhis mila

Ntz;Lnkdpd;> fw;wy; - fw;gpj;jw; nrad;Kiwapd; NghJ tpQ;Qhd Nfhl;ghl;lwp

itAk;> nrad;Kiwr; nraw;ghLfisAk; ntt;Ntwhf mZFtijj; jtpu;j;jy;

,d;wpaikahjjhFk;. ,jw;F topNfhyj;jf;f tifapy; Gjpa mZFKiwnahd;W

,f;fiyj;jpl;l kWrPuikg;gpd; Clhf mwpKfk; nra;ag;gl;Ls;sJ.

 Nju;r;rpfis mbg;gilahff; nfhz;l

 nraw;ghLfis jpirKfkhff; nfhz;l

 khztiu ikakhff; nfhz;l

mZFKiwapd;gb tpQ;Qhd fiyj;jpl;lk; tpUj;jp nra;ag;gl;bUj;jNy ,g;Gjpa

Kiwapd; rpwg;ghFk;.

tpQ;Qhd ghlkhdJ 6-9Mk; juq;fSf;fhf nghJthd tpQ;Qhdf; fiyj;jpl;l

khfTk;> 10-13Me; juq;fSf;fhf ghlQ;rhu; fiyj;jpl;lkhfTk; mwpKfQ; nra;ag;

gl;Ls;sJ. vt;thnwdpDk; 10-11Me; juq;fspy; ,urhadtpay;> caphpay;> ngsjPf

tpay; Mfpa gpujhdkhd tpQ;Qhdg; ghlq;fs; %d;Wk; rk mstpy; cs;slq;Fk;

tifapy; jahupf;fg;gl;l %d;W nkhbAy;fs; fy;tpg; nghJj;juhju rhjhuz juf;

fiyj;jpl;lj;jpy;; Kd;itf;fg;gl;Ls;sd.

NkYk; 6-9Me; ju tpQ;Qhdf; fiyj;jpl;lk; gpd;tUk; gue;j Ie;J fUg;nghUs;fis

cs;slf;fp RUsp tbtpy; tpuptile;J nry;Yk; tifapy; cUthf;fg;gl;Ls;sJ.

 ² EZfp Muha Ntz;ba Rw;whly;

 ² mq;fq;fSk; capu;r; nraw;ghLfSk;

 ²  gjhu;j;jq;fSk; gjhu;j;jq;fspd; ,ay;GfSk; ,ilj;jhf;fq;fSk;

 ²  GtpAk; ntspAk;

 ²  rf;jp> tpir> Ntiy

NkYk; kWrPuikf;fg;gl;l ,f;fiyj;jpl;lkhdJ khztuplj;Nj tpUj;jpaila

Ntz;ba Nju;r;rpfs; kw;Wk; Nju;r;rp kl;lq;fs; Nfhitnahd;wpidAk; khztuplj;Nj

mtw;iw tpUj;jp nra;tjw;F tha;g;gspf;fj;jf;f tifapy; jahhpf;fg;gl;l cj;Njr

nraw;ghl;Lj; jpl;lj; njhlnuhd;wpidAk; tFg;giw fw;wy; - fw;gpj;jw; nrad;

Kiwf;F Nkyjpfkhf khztiu NkYk; fw;gjpy; topg;gLj;jj;jf;f tifapy;

jpl;lkplg;gl;l fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lf; fUtpfs; rpytw;iwAk;

nfhz;Ls;sJ.



6 - 11 Me;ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;6 - 11 Me;ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;6 - 11 Me;ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;6 - 11 Me;ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;6 - 11 Me;ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;

,f;fw;ifnewpia gapYtjhy; khztu;:,f;fw;ifnewpia gapYtjhy; khztu;:,f;fw;ifnewpia gapYtjhy; khztu;:,f;fw;ifnewpia gapYtjhy; khztu;:,f;fw;ifnewpia gapYtjhy; khztu;:

• kfpo;t+l;lj;jf;f fw;ifr; #oypy; tp;Q;Qhd vz;zf;fUf;fisAk; Nfhl;LghL

fisAk; rPuhf cUthf;fpf; nfhs;thu;.

• tpQ;Qhd nrad;KiwfisAk;> tpQ;Qhd KiwiaAk; nghUj;jkhdthW

gpuNahfpj;J gpur;rpidfisj; jPu;g;gjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf;

nfhs;thu;.

• #oy; tsq;fspd; Mw;wy;fis(Capacity) tpsq;fp mt;tsq;fis mwpTg+u;tkhf

Kfhikg;gLj;Jtjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf; nfhs;tu;.

• cly; uPjpapYk; cs uPjpapYk; MNuhf;fpakhd tho;f;iff; Nfhyj;jpw;fhf

tpQ;Qhd mwpitg; gpuNahfpg;gjw;Fj; Njitahd Nju;r;rpfis

tsHj;Jf;nfhs;thu;

• ehl;bd; mgptpUj;jpapy; gq;fspg;Gr; nra;aj;jf;f ntw;wpfukhd gpui[ahf

tho;tjw;Fk; NkYk; fy;tp ngWtjw;Fk; vjpu;fhyj; njhopy;fSf;Fk; Njit

ahd Nju;r;rpfis tsu;j;Jf; nfhs;thu;.

• ,aw;ifj; Njhw;wg;ghLfisAk; mfpyk; gw;wpa tpQ;Qhd mbg;iliaAk;

tpsf;Ftjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf; nfhs;thu;.

• tpir> rf;jp Mfpatw;iwg; gad;gLj;Jifapy;> tpisjpwidAk; tpidj;jpwid

Ak; rpwg;G epiyf;F tsu;j;njLg;gjw;fhf nghUj;jkhd njhopy; El;gj;ijg;

gad;gLj;j Kidthu;.

• tpQ;Qhdj;jpd; ,af;fj; jd;ikiaAk;> tiuaiwfisAk; ,dq;fz;L md;whl

tho;f;ifapy; mDgtpf;Fk; epfo;TfisAk; ntt;NtW Clfq;fspD}lhff;

fpilf;Fk; jfty;fisAk; tpQ;Qhdg+u;t epajp;fspd;gb kjpg;gpLk; jpwd;fis

tsu;j;Jf; nfhs;thu;.
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   Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp        Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       cs;slf;fk;;      cs;slf;fk;;      cs;slf;fk;;      cs;slf;fk;;      cs;slf;fk;;    Neuk;   Neuk;   Neuk;   Neuk;   Neuk;

      (epkplk;)      (epkplk;)      (epkplk;)      (epkplk;)      (epkplk;)

tpQ;Qhdk; ghlj;jpl;lk; - juk; 9tpQ;Qhdk; ghlj;jpl;lk; - juk; 9tpQ;Qhdk; ghlj;jpl;lk; - juk; 9tpQ;Qhdk; ghlj;jpl;lk; - juk; 9tpQ;Qhdk; ghlj;jpl;lk; - juk; 9

Kjyhe;jtizKjyhe;jtizKjyhe;jtizKjyhe;jtizKjyhe;jtiz

1. xU tpQ;Qhdp

Nghd;W #oiy

  mtjhdpg;ghu;.

² tpQ;Qhd Kiwapd; gbKiwfs;

² mtjhdpj;jy;

² gpur;rpidia ,dq;fhzy;

² fUJNfhsikj;jy;

² fUJNfhisr;Nrhjpj;jy;

² KbTfis Nkw;nfhs;sy;

² tpQ;Qhd ntspg;ghLfs;

² RaNjhw;wg;gpwg;Gthjj;ij

Kwpabj;jy;

² ngd;rpypidf;fz;L gpbj;jy;

² xspEZf;Ff;fhl;biag; gad;

gLj;Jjy;

² xspEZf;Ff;fhl;bapd;

gFjpfs;

² xspEZf;Ff;fhl;biar;

rupahfg; gad;gLj;Jjy;

² Ez;zq;fpj;njhopw;ghl;bd;

gad;ghLfs;

² $l;nlU cw;gj;jp

² Jk;Gf;ifj;njhopy;

² ghy; rhu;e;j czTg;

nghUs; cw;gj;jp

² tpdhfpup cw;gj;jp

² ePu;g;gPld tf;rpd; cw;gj;jp>

Ez;Zapu;nfhy;yp cw;gj;jp

² Ez;zq;fpfs; ghjfkhf

mikAk; re;ju;g;gq;fs;

² Neha;fis Vw;gLj;Jjy;

² czitg; gOjilar;

nra;jy;

² fdkhd cgfuzq;fs;

² msTrhb

² Kfit

² mstpAk; FohapAk;

² FLit

² jpzpit/epiwia msf;Fk;

cgfuzq;fs;

² Kr;rl;lj;juhR (Triple beam
balance)

² ,urhadj;juhR

² tpw;wuhR

1.1 Rw;whly; Njhw;wg;

ghLfis EZfp

aha;tjw;fhf

tpQ;Qhd Kiw

iag; gad;gLj;J

thu;.

1.2 Ez;zpa nghUs;

fis mtjhdpg;g

jw;fhf EZf;Ff;

fhl;biag; gad;

gLj;Jthu;.

1.3 Ez;zq;fpfs;

gad;gLj;jg;gLk;

re;ju;g;gq;fis

EZfpaha;thu;.

1.4 Njitf;Nfw;g

nghUj;jkhd

Ma;T$l cgfu

zq;fisg; gad;

gLj;Jthu;.

120

120

120

120



   Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp        Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;         Neuk;        Neuk;        Neuk;        Neuk;        Neuk;

  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

2.1 Qhapw;Wj;njhFjp

njhlu;ghd gy;

NtW mgpg;gpuhaq;

fs; tpUj;jpa

ile;j tpjj;ij

Nehf;Fthu;.

2.2 cLj;njhFjpfs;

njhlu;ghf EZfp

aha;thu;.

2. gjhuj;jq;fspd;

,ay;Gfis

tho;f;ifj;

NjitfSf;fhf

nghUj;jpaikj;Jf;

nfhs;sj;jf;f

tpjj;ij Muha;

thu;.

² kpd;id msf;Fk;

cgfuzq;fs;

² mk;gpau; khdp

² Nthy;w;W khdp

² gd;khdp (ky;bkPw;wu;)

² Vida Ma;T$l

cgfuzq;fs;

² Nrhjidf;Foha;> nfhjp

Foha;> vup Foha;

² Nrhjidf;Fohag;;gpb

² Gdy;

² Ks;spg;Gdy;

² fbfhuf;fz;zhb

² ngw;wppf;fpz;zk;

² tOf;fpAk; %bj;Jz;Lk;

² jhop

² mlu;j;jpf;Fg;gp

² gd;rd;RluLg;G

² kJrhutpsf;F

² Kf;fhyp

² cuYk; cyf;ifAk;

² fOT Nghj;jy;

² jf;ifJisg;ghd;

² tbjhs;

² ,Lf;fp> rhtzk;> fj;jupr;

rhtzk;

² gz;ila fUj;J

² GtpikakhjpupAU

² Gjpa fUj;J

² #upaikakhjpupAU

² cLf;Nfhyq;fis ,dq;

fhzy;

² Xiutl;lk; (,uhrpr;rf;fuk;)

² Vida cLf;Nfhyq;fs;

² ngUq;fub> rpW fub

² njd; rpYit

² Xuhad;

² fhu;j;jpif

² cLf;Nfhyq;fspd; gad;fs;

120

120

120
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   Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp        Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       cs;slf;fk;;      cs;slf;fk;;      cs;slf;fk;;      cs;slf;fk;;      cs;slf;fk;;    Neuk;   Neuk;   Neuk;   Neuk;   Neuk;

  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

120

120

120

120

² cLf;fs;> nts;SLj;njhFjp

fspd; ,Ug;G

² cLf;fspd; gpwg;Gk; KbTk;

² mfpyj;jpd; njhlf;fKk;

tpupifAk;

² vz;zpf;fzpaq;fs;

² J}uk;> Neuk;> fjp

² fhtpf;fzpaq;fs;

² ,lg;ngau;r;rp> Ntfk;>

Mu;KLfy;> mku;KLfy;

² rPuhd fjpapy;/ Ntfj;jpy; epfOk;

,af;fk; njhlu;ghd vspikahd

fzpj;jy;fs;

² gy;NtW Ntiyj;jsq;fspd;

Ntiyia vspJ gLj;jpf;

nfhs;Sk; cj;jpfs;

² fl;ll epu;khd Ntiyj;jsk;

² thfdk; gOJghu;j;jy;

Ntiyj;jsk;

² tptrha Ntiyj;jsq;fs;

² Kjd;ikahd rf;jp tsq;fs;

² gz;gLj;jhvz;nza;

² epyf;fup

² ,aw;if thA

² fUr;rf;jp

² capu;j;jpzpT

² fhw;W

² ePupd; mOj;jrf;jp

² Qhapw;Wr;rf;jp

² Kjd;ikahd rf;jp

tsq;fspd; rPuw;w guk;gy;

² Jizr;rf;jp tsq;fs;

² kpd;

² mjpntg;g nfhjpePuhtp

² ntg;gk;

² Kjd;ikr; rf;jp tsq;fis

Jizr;rf;jp

tsq;fshf khw;Wjy;

² ePupd; mOj;jrf;jpiaf;

nfhz;L kpd;

² gz;gLj;jhvz;nza;iaf;

nfhz;L kpd;

² tpwiff;nfhz;L ntg;gk;

2.3 mfpyj;jpd; jd;ik

njhlu;ghd jfty;

fis Nehf;Fthu;.

3.1 vz;zpf; fzpaq;

fs;> fhtpf;fzpaq;

fisf; nfhz;L

Neu; Nfhl;L ,af;

fj;ij tpsf;F

thu;.

3.2 gy;NtW Ntiyj;

jsq;fspd; Njit

fSf;Fg; nghUj;j

khd nghwpKiw

cj;jpfis EZfp

aha;thu;.

3.3 g+Nfhs uPjpapy;

,Uf;Fk; rf;jp

tsq;fspd; juj;

ijAk; msit

Ak; Njbaha;thu;.

3. rf;jp> Ntiy>

tpir Mfpatw;

Wld; njhlu;G

ila Nfhl;ghL

fs; > rpj;jhu;j;

jq;fisg; ga

DWjpAila

tifapy;

gd;gLj;Jthu;.
Ntfk; =

,lg;ngau;r;rp

Neuk;
²   fjp =

J}uk;

Neuk;

6



   Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp        Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;        Neuk;       Neuk;       Neuk;       Neuk;       Neuk;

  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

120

² khw;Wtjd; mtrpak;

² khw;Wtjd; tpisthf epfOk;

rf;jp tPz;tpuak;

² khw;Wr;rf;jp tsq;fs;

² capupay; Bry;

² kJrhuk; (vjNdhy;/
nkjNdhy;)

² capu;j;jpzpT

² capu;thA

² Qhapw;Wf;fyk;

² rKj;jpu ntg;gr; rf;jp

khw;wk; (OTEC  - Ocean
Thermal Energy Conversion)

² rKj;jpu tw;Wg;ngUf;F

² Qhapw;Wr;rf;jp

² vupnghUl;fyk;

² Ijurd;

² nkNjd;

² ,r;rf;jp tsq;fspd; tpQ;Qhd

G+u;t mbg;gil

² ,Uf;Fk; rf;jp tsq;fSf;Fg;

gpujpaPlhf ,r;rf;jp tsq;fisg;

gad;gLj;jj;jf;f tpjk;

² ,r;rf;jp tsq;fisg; gad;

gLj;Jtjd; mD$yq;fSk;

gpujp$yq;fSk;

3.4 rf;jp neUf;fbf;

fhd jPu;thf khw;

Wr;rf;jp tsg;gad;

ghL njhlu;ghfj;

Njbaha;thu;.

7
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   Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp        Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;        Neuk;       Neuk;       Neuk;       Neuk;       Neuk;

  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

 4. rlg;nghUspd;

,ay;Gfs;>

,ilj;jhf;fq;

fs;> gad;ghL

vd;gitgw;wp

EZfpaha;thu;.

120

120

120

120

120

4.1 ,urhadj;jhf;fk;

epfo;e;jikia

Mjhuq;fhl;b

tpsf;Fthu;.

4.2 mZf;fspd;

elj;ij njhlu;

ghf EZfpaha;

thu;.

4.3 %yfq;fSf;fhd

,urhadf; FwpaPL

fisg; gad;

gLj;Jthu;.

4.4 cNyhfq;fSk;

my;Nyhfq;fSk;>

tsp> ePu;> mkpyq

; fs;> %yq;fs;

Mfpatw;Wld;

fhl;Lk; jhf;fq;

fisj; Njbaha;

thu;.

4.5 fyg;GNyhfq;fs;

mtw;wpd; gpuNah

fq;fs; Mfpad

gw;wp EZfpaha;

thu;.

² ngsjpf khw;wq;fSf;Fk;

,urhad khw;wq;fSf;Fk;

,ilapyhd NtWghLfs;

² ,urhadj; jhf;fk; epfo;e;j

ikf;fhd Mjhuq;fs;

² ntg;gepiy khw;wk;

(ntg;gg; gupkhw;wk;)

² epwkhw;wk;

² tPo;gbT Njhd;Wjy;

² xyp/xsp ntspg;gly;
² thA ntspNawy;

² jpzpTf;fhg;Gtpjp

² jpzpTf;fhg;Gtpjpia cWjpg;

gLj;Jk; gupNrhjidfs;

² Nlhy;udpd; mZf;nfhs;if

² mZ njhlu;ghd Gjpa fz;L

gpbg;Gf;fs;

² cg mZj;Jzpf;iffs;

(,yj;jpud;> epA+j;jpud;>

GNuhj;jd;)

² mZtpd; fU khjpupAU

(Nuclear model of the atom)

² ,urhadtpaypy; FwpaPLfspd;

gad;ghL

² %yfq;fspd; FwpaPLfs;

² tpUj;jp ( Development)
² ru;tNjr Fwptof;Ffs;

² gpuNahfq;fs;

² jfdk;

² ePUld; GupAk; jhf;fq;fs;

² mkpyq;fSld; GupAk;

jhf;fq;fs;

² %yq;fSld; GupAk; jhf;fq;fs;

(Mg, Fe, C, S  Nghd;w
cjhuzq;fs; khj;jpuk;)

² gutyhfg; gad;gLj;jg;gLk;

fyg;GNyhfq;fs;

² ,ay;Gfs;

² gpuNahfq;fs;

,uz;lhe;jtiz,uz;lhe;jtiz,uz;lhe;jtiz,uz;lhe;jtiz,uz;lhe;jtiz
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  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

120

120

120

120

² gpujhd Nghrizf;$W

tiffs;

² fhNghitjNuw;W

² Gujk;

² ,ypg;gpl;L

² gpujhd Nghrizf;$W

tiffis ,dq;fhz;gjw;

fhd Nrhjidfs;

² mabd; Nrhjid

² ngdbf;w; Nrhjid

² iga+Nuww; Nrhjid

² #lhd; III Nrhjid

² xspfrpnea;g;nghl;Lr;

Nrhjid

² ju epUzak; SLS/ISO
² cw;gj;jpj; jpfjp> fhyhtjpj;

jpfjp

² mlq;fpAs;s gjhu;j;jq;fs;

² NkYiwapd; / nghjpapd;
jd;ik

² nkhj;j epiw> Njwpa epiw

² Efu;Nthu; Neaj;jd;ik>

#oy; Neaj;jd;ik

² ,aw;ifahd Nru;f;ifg;

nghUs;fSk; nraw;ifahd

Nru;f;ifg; nghUs;fSk;

² fl;likg;Gg;gb Nru;f;ifg;

nghUs;fs;

² Jzpf;iffs; %yk; cWjp

ngw;wit

² ehu;fs; %yk; cWjp

ngw;wit

² gil gilahf

mike;jit

² Nru;f;ifg; nghUs;fspd;

gad;;fs;

² xU gFjpak;> gy;gFjpak;

² ,aw;ifahd gy;gFjpaq;

fs;> nraw;ifahd

gy;gFjpaq;fs;

² gy;gFjpaq;fspd; gad;fs;

² nraw;ifg; gy;gFjpaq;

fspd; gad;fs; rhu;e;j

gpur;rpidfSk; mtw;Wf;

fhd jPu;TfSk;

4.6 cztpy; mlq;fp

As;s Nghrizf;

$Wfis ,dq;

fhz;gjw;fhf

vspikahd

Nrhjidfis

elj;Jthu;.

4.7 nghUj;jkhf

Efu;Tg; nghUs;

fisj; njupT

nra;tjw;fhf ju

epu;zak;> juk;

Mfpad njhlu;

ghd epajpfisg;

gad;gLj;Jthu;.

4.8 Nru;;f;ifg; nghUs;

fspd;(Composite
material) ,ay;Gf
isAk; gpuNahfq;

fisAk; EZfp

aha;thu;.

4.9 gy;gFjpaq;fspd;

,ay;GfisAk;

gad;;fisAk;

EZfpaha;thu;.

9
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  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

120

120

120

120

4.10 NjitfSf;Fg;

 nghUj;jkhd

 tifapy; fiu

 ry;fs; jahupg;

 ghu;.

4.11 kpd;idg; gpwg;

 gpg;gjw;fhd

    Kiwfisf;

 fz;lwptjw;

 fhd gupNrhj

 idfis

 elj;Jthu;.

4.12 eNdh njhopEl;

 gj;jpd; gad;fs;

 njhlu;ghf EZfp

 aha;thu;.

² fyitfs;

² fiury;fs;

² fiuaq;fs;>

fiug;ghd;fs;>

² epuk;gpa fiury;fs;>

epuk;ghj fiury;fs;

² fiu jputq;fisj; njupT

nra;Jnfhs;sy;

² fyq;fspd; fl;likg;Gk;

njhopw;ghLk;

² vspa fyk;

² cyu; fyk;

² <a-mkpy Nrkpg;Gf;

fyq;fs;

² kpd; gpwg;ghf;fp

² irf;fps; ijdNkh

² #upa fyk;

² eNdh njhopEl;g vz;zf;fU

² ,aw;ifahd eNdh

njhFjpfs;

² nraw;ifahd eNdh

njhFjpfs;

² eNdh njhopEl;gj;jpd;

gad;fs;

² itj;jpaj; Jiwapy;

² rf;jp cw;gj;jpj; Jiwapy;

² Efu;Tg; nghUs;

cw;gj;jpapy;

² eNdh njhopEl;gk; fhuzkhf

Vw;glj;jf;f gpujp$ykhd

tpisTfs;

10
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5.0 jhtug; gy;tif

 ikia EZfp

 aha;thu;.

   Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp        Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       Nju;r;rp kl;lk;       cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;      cs;slf;fk;        Neuk;       Neuk;       Neuk;       Neuk;       Neuk;

  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

5.1 G+f;fspd; cUt

tpaw; gy;tif

ikia ,dq;

fhz;gjw;fhd

Njlypy; <LgL

thu;.

5.2 tpQ;Qhd Fwp

tof;Ffisf;

nfhz;L g+f;fspd;

mikit Muha;

thu;.

5.3 G+e;Jzu;f;Nfhyq;

fisj; Njbaha;

thu;.

5.4 tpQ;Qhd tiu

tpyf;fzq;fisg;

gad;gLj;jp goq;

fspd; mikg;ig

tpsf;Fthu;.

5.5 jhtuq;fspd; tpup

thd guk;gYf;fhf

goq;fSk; tpj;Jf;

fSk; fhl;Lk;

,irthf;fq;f

isj; Njbaha;thu;.

² g+f;fspd; gFjpfs;

² fhk;G> Ve;jp> my;yp> Gy;yp>

Mzfk;> ngz;zfk;

² ntt;NtW G+f;fspd; gFjp

fspd; mikT

² g+f;fspd; rkr;rPu;j;jd;ik

² Miur;rkr;rPu;

² ,Ugf;fr;rkr;rPu;

² rkr;rPuw;w jd;ik

² G+nthd;wpid tptupg;gjw;fhfg;

gad;gLj;jg;gLk; mk;rq;fs;

² KOg;G+> ghjpg;G+

² g+ tpsf;fg;glk;

² g+r;#j;jpuk;

² Edptsu; G+e;Jzu;fspd;

mikT

² jdp Edptsu; G+e;Jzu;>

fhk;gpyp> klyp> kl;lr;rpfup>

jiyAU> Filg;g+e;Jzu;

² Edptsuhg; G+e;Jzu;fspd;

mikT

² jdp Edptsuhg; g+e;Jzu;>

,izf;fpisAs;s

Edptsuhg; G+e;Jzu;>

ej;ijAU Edptsuhg;

G+e;Jzu;> NjSU

Edptsuhg; G+e;Jzu;

² goq;fspd; tiffs;

² jdpg;gok;

² cyu; gok;

² rijg;gok;

² jpus;gok;

² $l;Lg;gok;

² goq;fSk; tpj;Jf;fSk; guk;Gk;

gpujhdkhd Kiwfs;

² fhw;wpdhy;

² ePupdhy;

² tpyq;Ffspdhy;

² mjpu;e;J ntbf;Fk;

nghwpKiwapdhy;

² ,k;Kiwfspy; guk;Gtjw;fhf

tpj;Jf;fSk; goq;fSk;

fhl;Lk; tpNrl ,irthf;fk;

120

120

120

120

120

%d;whe; jtiz%d;whe; jtiz%d;whe; jtiz%d;whe; jtiz%d;whe; jtiz
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      (epkplk;)      (epkplk;)      (epkplk;)      (epkplk;)      (epkplk;)

6. miyfisg;

gpwg;gpj;jy;> CL

flj;jy;> mit

fhl;Lk; ,ay;Gfs;

Mfpatw;iw

tho;f;ifj; Njit

fis epiwT

nra;Jnfhs;tjw;

fhfg; gad;gLj;J

thu;.

120

120

120

5.6 MAl;fhyg;gb

jhtug; gy;tif

ikia md;whlj;

Njitfisg;

G+u;j;jp nra;ag;

gad;gLj;Jthu;.

6.1 xspapd; elj;ijf

isf; nfhz;L

tho;f;ifj; Njit

fis epiwT

nra;J nfhs;sj;

jf;f tpjj;ij

EZfpaha;thu;.

6.2 xypapd; elj;ij

iaf; nfhz;L

tho;f;ifj; Njit

fis epiwT

nra;J nfhs;sj;

jf;f tpjj;ij

EZfpaha;thu;.

²  xuhz;Lj;jhtuk;

²  <uhz;Lj;jhtuk;

² gy;yhz;Lj;jhtuk;

² mj;jhtuq;fspd; gad;ghL

² xspj;njwpg;G

² xspj;njwpg;G tpjpfs;

² jsthbnahd;wpd; kPJ gLk;

xspf;fw;iwapd; njwpg;G

² xspj;njwpg;gpd; tpe;ij

² xsp KwpT

² xspf; fw;iwnahd;W

fz;zhbf;Fw;wpnahd;wp

D}lhf Kwptiljy;

² mlu;e;j ClfKk; mUk;

ClfKk; (Dence and rare
medium)

² xspj;njwpg;G gad;gLj;jg;

gLk; re;ju;g;gq;fs;

² vspa EZf;Ff;fhl;b

² fz; tpy;iy

² %f;Ff;fz;zhb

² J}ug;ghu;itf;F

- FtpT tpy;iy

  gad;gLk;

² fpl;lg;;ghu;itf;F

- FopT tpy;iy

  gad;gLk;.

² xsp Kwptpd; tpe;ij

² xypapd; elj;ij

² xypj;njwpg;G

² vjpnuhyp

² kwpj;njwpT (njwpg;nghyp -

Reverberation)
² gupT

² xyp cwpQ;ry;

² ,irAk; ,iur;rYk;
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  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

120

120

7.1 tpyq;Fyfpd;

tpe;ijkpf;f

jfty;fisj;

Njbawpthu;.

8.1 twl;rp njhlu;ghf

Vw;glj;jf;f

Mgj;J epiyik

fis ,ad;w

msTf;Ff;

Fiwg;gjpy; gq;

fspg;Gr; nra;thu;.

² tpaj;jF ,ay;Gfisf; fhl;Lk;

tpyq;Ffs;

² gpsNeupah- Planaria
² kPnfhq; fw;gp\; - Mekong

catfish
² gpA+Ngh nfhl;lfik - Bufo

kotagamii
² mk;Gj;jiyj; Njiu -

Arrowhead toad
² tk;gau; ntsthy; -

Vampire bat
² flw; Fjpiu - Sea horse
² ghupa gd;lh - Giant panda
² ijaw; FUtp - Weaver bird

² twl;rp Vw;gLtjw;Fg; gpd;dzp

ahf mike;j tpQ;QhdG+u;t

fhuzpfs;

² FWfpa fhyf; fhuzpfs;

² ePz;l fhyf; fhuzpfs;

² twl;rp Mgj;J epiyia

Kfhikg;gLj;Jtjw;fhd

tpQ;QhdG+u;t mZFKiw

² mdu;j;jj;Jf;F Kd;:

² thdpiy vjpu;T$wy;fs;>

Kd; mDgtq;fs;>

mtjhdpg;Gf;fs;

² mdu;j;jj;ij vjpu;Nehf;Fk;

NghJ

² ,Uf;Fk; juTfs;>

jfty;fis mbg;gil

ahff; nfhz;L ,dp

Vw;glj;jf;f epiyik

fis vjpu;T$wy;

² capu;r; Nrjj;ijAk;

nghUl;Nrjj;ijAk;

,ad;w msT Fiwg;

gjw;fhf vLf;fj;jf;f

tpQ;QhdG+u;tkhd

eltbf;iffs;.

² mdu;j;jj;jpd; gpd;

² Rfhjhug; ghJfhg;G

eltbf;ifs;

² Vw;gl;Ls;s Rw;whly; epiy

ikfisg; gaDWjp

AilathW Kfhik

nra;jy;

7. Rw;whlypy;

  ,Uf;Fk; tpe;ij

fspd; ngW

khdj;ijj;

Njbaha;thu;.

8. ,aw;if

mdu;j;jq;fis

Ak; mit

rhu;e;j Mgj;J

    epiyikfisAk;

Kfhik nra;t

jw; fhd Maj;j

epiyikia

ntspg;gLj;J

thu;.
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  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)  (epkplk;)

1208.2 Rdhkp njhlu;

ghf Vw;glj;jf;f

Mgj;J epiyik

fis ,ad;w

msT Fiwg;

gjw;fhfg; gq;

fspg;Gr; nra;thu;.

 ² Rdhkp Vw;gLtjw;Fg; gpd;dzp

ahf mike;j tpQ;QhdG+u;tf;

fhuzpfs;

² Rdhkp mdu;j;j epiyikia

Kfhik nra;tjw;fhd

tpQ;QhdG+u;t mZFKiw

² mdu;j;jj;Jf;F Kd;

² Rdhkp Mgj;J Kd;dwp

tpg;G epiya  mwptpj;

jy;fs;

² Kd; mDgq;fSk;

mtjhdpg;Gf;fSk;

² mdu;j;jj;ij vjpu;Nehf;Fk;

NghJ

² ,Uf;Fk; juTfs;> jfty;

fis mbg;gilahff;

nfhz;L ,dp Vw;glj;jf;f

epiyikfis vjpu;T$wy;

² capu;r; Nrjj;ijAk;

nghUl; Nrjj;ijAk;

,ad;w msT Fiwg;

gjw;fhf vLf;fj;jf;f

tpQ;Qhd G+u;tkhd

eltbf;iffs;.

² mdu;j;jj;jpd; gpd;

² Rfhjhug; ghJfhg;G

eltbf;ifs;

² Vw;gl;Ls;s Rw;whly;

epiyikfisg;

gaDWjpAilathW

Kfhik nra;jy;

14



fw;wy; - fw;gpj;jy; Kiwapay;fw;wy; - fw;gpj;jy; Kiwapay;fw;wy; - fw;gpj;jy; Kiwapay;fw;wy; - fw;gpj;jy; Kiwapay;fw;wy; - fw;gpj;jy; Kiwapay;
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mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

,g;ghlj;jpl;;lj;jpw;F Vw;g fw;wy; - fw;gpj;jy; Kiwikfisj; jPu;khdpf;Fk;NghJ

Ma;Tfis mbg;gilahff; nfhz;ljhf khztu;fsplj;jpy; Nju;r;rpfis cU

thf;Ftjw;F Vw;w tifapy; fw;wy; - fw;gpj;jw; nra;iffisj; jpl;lkpLtJ

njhlu;ghff; ftdk; nrYj;jg;gl;Ls;sJ.  Nju;r;rp kl;lf; fy;tpf;F Maj;jk;

MFk;NghJ Mrpupau; gq;fpy; njspthd khw;wk; vjpu;ghu;f;fg;gLfpwJ.

vkJ tFg;giwfspy; fle;j fhyq;fspy; gutyhfr; nraw;gLj;jg;gl;L te;j ~CL

flj;Jk; gq;fspg;G| (Transmission Role), gpd;du; mwpKfg;gLj;jg;gl;l ~nfhLf;fy;

thq;fy; gq;fspg;G| (Transaction Role) vd;gd tFg;giwapy; ,g;NghJk; fhzg;gL

fpd;wd.  ghlrhiyia tpl;L tpyfpr; nry;Yk; gps;isfsplj;jpy; fhzg;gLk;

rpe;jidj; jpwd;fs;> jdpahs; jpwd;fs;> r%fj; jpwd;fs; Nghd;wtw;wpYs;s

FiwghLfis fUj;jpw; nfhs;tjd; %yk; fw;wy; - fw;gpj;jy; Kiwikfspy;

nra;a Ntz;ba mgptpUj;jp khw;wq;fisAk;> mit vt;thW nra;ag;gly;

Ntz;Lnkd;gijAk; ,dq;fhz;gJ fbdkd;W.

CLflj;Jk; gq;fspg;gpy;> fw;gpf;fg;gl Ntz;ba tplaq;fs; ahtw;iwAk; jhd;

njupe;Js;sjhf vLj;Jf; nfhz;L> khztu;fs; ,t;tplaq;fs; njhlu;ghf xd;WNk

mwpe;jpuhjtu; vdf; fUjpf; nfhz;L tpla mwpit khztu;fSf;Fr; nrYj;Jk;

xUtuhfNt Mrpupau; khwpAs;shu;.  ,k;Kiwapy; Mrpupau; tpupTiuahsu; Nghyj;

njhopw;gLtNjhL> khztu;fspd; rpe;jidiaj; J}z;Ltjw;Nfh> khztu;fspd;

jdpahs; jpwd;fis> r%fj; jpwd;fis tpUj;jp nra;tjw;Nfh nra;Ak; gq;fspg;G

NghJkhdjy;y.

Mrpupau; tFg;giwapy; khztu;fSld; fye;JiuahLtJ> nfhLf;fy; thq;fy;

gq;fspg;gpd; Muk;gf; fl;lkhf mikfpwJ.  ,jd;NghJ MrpupauplkpUe;J khztu;

fSf;Fk;> khztu;fsplkpUe;J MrpupaUf;Fk; fUj;Jf;fs; gupkhwg;gLtNjhL>

mijj; njhlu;e;J khztu;- khztu; ,ilj;njhlu;Gk; Vw;gLj;jg;gl;L mtu;fSf;

fpilapYk; fUj;Jg; gupkhwy; eilngWtNjhL> mJ  ju;f;fuPjpahd fye;Jiuahl

yhf khWk;.   njupe;jjpypUe;J njupahjjw;Fk;> vspajpypUe;J rpf;fyhdjw;Fk;>

J}y tplaj;jpypUe;J fUj;Jepiy tplaj;jpw;Fk; khztu;fisf; nfhz;L nry;Yk;

tifapy; Mrpupau; njhlu;e;J tpdhf;fisj; njhLg;gjpy; <Lgly; Ntz;Lk;.

Nju;r;rp kl;lf; fy;tpapy; khztu; nraw;ghLfs; tYthd ,lj;ijg; ngWtNjhL>

tFg;gpYs;s xt;nthU gps;isAk; me;je;jj; Nju;r;rp kl;lq;fs; njhlu;ghf

Fiwe;jgl;rk; mz;kpa Nju;r;rpkl;lq;fisahtJ ngw;Wf; nfhs;tjw;F Vw;w

16



tifapy; Mrpupau; xU tsthsuhf (Resource Person) khWfpwhu;.  fw;wYf;Fj;

Njitahd cgfuzq;fSk; kw;Wk; trjpfSk; nfhz;l fw;ww; #onyhd;iwj;

jpl;lkpLjy;> khztu;fs; fw;Fk; tpjj;ij mUfpypUe;J mtjhdpj;jy;> khztu;fspd;

,aYik> ,ayhik vd;gtw;iw ,dq;fhZjy;> Njitahd Kd;D}l;;ly;> gpd;D}l;ly;

vd;gtw;iw toq;fy; %yk; fw;wiy tpUj;jp nra;tNjhL tFg;giwf;F ntspapYk;

khztu;fs; fw;gjw;Fk;> fw;gijj; J}z;Ltjw;Fk; cupathW fw;wy; cgfuzq;

fisj; jpl;lkpLtJk; Mrpupaupd; mbg;gilf; flikfshFk;.  ,t;thwhd Mrpupau;

gq;fspg;G ~epiykhw;wg; gq;fspg;G| (Transformation Role) vdg;gLk;.

Mrpupau; mwpTiug;G topfhl;bapd; Kjw;gFjpahf ,q;F mwpKfQ; nra;ag;gl;Ls;s

ghlj; jpl;lKk;>,uz;lhk; gFjpahf mjid mKy;gLj;Jk;NghJ gad;gLj;jf;$ba

nraw;ghLfspd; njhlufKk; cs;slf;fg;gl;Ls;sd.  ,r;nraw;ghLfs; xt;nthd;Wk;

Fiwe;jJ %d;W gbfisf; nfhz;ljhf tpUj;jp nra;ag;gl;Ls;sd.  nraw;ghl;bd;

Kjw;gbapy; khztu;fisf; fw;wYf;Fj; jahu; nra;tJ vjpu;ghu;f;fg;gLfpwJ.

,t;thW khztu;fisj; jahu; nra;Jnfhs;Sk; gb <LgLj;Jk;gb(Engagement
Step)" vdg;gLk;.  ,g;gbapy; Muk;gj;jpy; Mrpupau; nfhLf;fy; thq;fy; gq;fspg;gpd;

%yk; khztu;fSld; fye;Jiuahliy Muk;gpg;ghu;.  gpd;du; khztu;fs;

tplaq;fis ed;F Muha;e;J nraw;gLtjw;Fj; Njitahd Kd;dwpit kPl;Fk;

tifapYk;> nraw;ghl;Lf;Fj; Njitahd rhilfisf; nfhLf;Fk; tifapYk;

fye;Jiuahliy tpupTgLj;jpf; nfhs;thu;.  ,f;fye;Jiuahlypy; fUj;Jg; gupkhwYf;

Fg; gad;gLj;jf;$ba El;gq;fs; Mrpupauplk; ,Uj;jy; Ntz;Lk;.  tpdhf;fis

Kd;itj;jy; glq;fs;> gj;jpupif tpsk;guq;fs;> mwptpj;jy;fs;> fhl;rp ml;ilfs;

(Flash Cards) Nghd;w Mu;tk; Cl;Ltdtw;iwg; gad;gLj;jy; / gpurpdq;fs;> Gjpu;fs;>
tpla Ma;Tfs; / fye;Jiuahly;> ebj;jy;> ftpijfs;> ghly;fs;> nra;Jfhl;ly;fs;

(Demonstrations), fl;Gy> nrtpg;Gy rhjdq;fs; Nghd;wd gad;gLj;JtJk; ,q;F
mlq;Fk;.  Kjyhk; gb gpd;tUk; %d;W Nehf;fq;fisAk; epiwNtw;wpf; nfhs;tij

mbg;gilahff; nfhz;ljhFk;.

• tFg;G khztu;fspd; ftdj;ij <u;j;Jf; nfhs;sy;.

• Njitahd Kd;dwpit kPl;bf; nfhs;tjw;F khztu;fSf;Fr; re;ju;g;gk;

toq;Fjy;.

• nraw;ghl;bd; ,uz;lhk; gbapy; khztu;fsplk; vjpu;ghu;f;fg;gLk; Ma;T

Kiwahd  fz;Lgpbg;GfSf;Fj;  Njitahd  Muk;g  tplaq;fis

toq;Fjy;.

nraw;ghl;bd; ,uz;lhk; gbapy; khztu;fSf;F Ma;T uPjpahd NgWfisf; fz;L

gpbg;gjw;Fr; (Exploration) re;ju;g;gk; toq;fg;gLfpwJ. khztu;fs; NgWfisf; fz;L

gpbg;gJ> mjw;nfd tpNrlkhfj; jahupf;fg;gl;;l mwpTWj;jy; gbtj;jpid mbg;
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gilahff; nfhz;lhFk;.  gpurpdj;NjhL njhlu;ghd gy;NtW tplaq;fisAk;

$l;lhfr; nraw;gl;L Muha;e;J FOthff; fw;gjw;F Vw;w tifapy; Mrpupau;

nraw;ghl;ilj; jpl;lkply; Ntz;Lk;.  toq;fg;gl;Ls;s cgfuzq;fisAk;> kw;Wk;

tsq;fisAk; gad;gLj;jpj; njspthd tpsf;fj;Jld;> ju;f;f uPjpahd fye;Jiuahl

Yld; Muha;e;J NgWfisf; fz;Lgpbg;gJ Nghd;wd ,g;gbKiwapy; vjpu;ghu;f;fg;

gLk; Kf;fpa gz;Gfs; rpythFk;.  ,t;thwhd nraw;ghLfspy; khztu;fs;

njhlu;e;J <LgLtjhy; Rafl;Lg;ghL> xOf;fk;> VidNahupd; fUj;Jf;fSf;Fr;

nrtpkLj;jy;> VidNahUld; $l;lhfr; nraw;gly;> VidNahUf;F cjTjy;>

Neu Kfhikj;Jtk;> cau; juj;Jldhd KbTg; nghUisg; ngwy;> Neu;ik

Nghd;w md;whl tho;f;iff;Fj; Njitahd Kf;fpa gz;Gfis tpUj;jp nra;J

nfhs;sy; Nghd;wd khztu;fsplj;jpy; tpUj;jpahFk;.

khztu;fs; fz;Lgpbg;Gf;fspy; <LgLk;NghJ FOj;jiytu;fisj; njupT nra;tij

jtpu;j;Jf; nfhs;tNjhL jiytu; FOtpypUe;J cUthtjw;Fr; re;ju;g;gk;

mspf;ff;$ba gpd;dzpia kl;Lk; Mrpupau; Vw;gLj;j Ntz;Lk;. ,jd;tpisthf

kiwe;jpUf;Fk; Mw;wy;fis ntspg;gLj;Jtjw;F khztu;fSf;Fr; re;ju;g;gk;

fpilf;Fk;.

nraw;ghl;bd; %d;whk; gbapy; FOf;fspd; fz;Lgpbg;Gf;fisAk; NgWfisAk;

Vida khztu;fSk; mwpe;J nfhs;Sk; tifapy; tFg;gpy; rku;g;gpg;gjw;F

xt;nthU FOtpw;Fk; re;ju;g;gk; mspf;fg;gLfpwJ.  xt;nthU FOTk; NgWfisr;

rku;g;gpf;Fk; NghJ mf;FOtpd; xt;nthU mq;fj;jtUk; mjpy; gq;nfLj;Jf; nfhs;Sk;

tifapy; mtu;fSf;F,ilNa Ntiyg;gfpu;T ,Ug;gJ gaDilajhFk;.

fz;Lgpbg;Gf;fSf;fhd tpsf;fkspj;jy; (Explanation) ,g;gbapd; Kf;fpa vjpu;ghu;g;G

MFk;.  tFg;giwapy; tof;fkhf xypf;Fk; Mrpupau; FuYf;F Nkyjpfkhf

khztu;fspd; Fuy;fSk; fUj;Js;sthW xypf;fj; njhlq;Fk;.  ,J ,g;gbapy;

cs;s Kf;fpa mk;rkhFk;.

nraw;ghl;bd; ed;fhk; gbapy; FOf;fspd; fz;Lgpbg;Gf;fisAk; NgWfisAk;

NkYk; tpUj;jp nra;J Mokhf tpsq;fpf; nfhs;tjw;F (Elaboration) khztu;fSf;Fr;

re;ju;g;gk; toq;f Ntz;Lk;.  xt;nthU FOTk; NgWfisr; rku;g;gpj;j gpd;

mtw;iw NkYk; mgptpUj;jp nra;Ak; tifapyhd fUj;Jf;fis toq;Ftjw;F

Kjypy; mf;Fwpg;gpl;l FOtpd; mq;fj;jtu;fSf;Fk;> gpd;du; Vida FOf;fspd;

mq;fj;jtu;fSf;Fk; re;ju;g;gk; toq;Fjy; %yk; ,J epiwNtw;wg;gLfpwJ.  vt;thwh

apDk;> ,Wjpapy; NgWfisj; njhFg;gJ Mrpupaupd; nghWg;ghFk;.
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,t;thW njhFf;Fk;NghJ khztu;fs; Muha;e;j tplaq;fis mbg;gilahff;

nfhz;l Kf;fpa tplaq;fs;> vz;zf;fUf;fs;> Nfhl;ghLfs;> tpjpfs; Nghd;wtw;iw

mk;khztu;fs; cWjpg;gLj;jpf; nfhs;tJ vjpu;ghu;f;fg;gLfpwJ.

tFg;giwf; fw;wy; - fw;gpj;jw; nra;if vjpu;ghu;f;fg;gl;l tpjj;jpy; ntw;wpfukhf

eilngWfpwjhntdj; njhlu;e;J Njbg; ghu;g;gJ ,q;F MrpupauJ gpujhd

flikahFk;.  ,jw;fhff; fzpg;gPl;L Kiwiag; gad;gLj;j Ntz;baNjhL> ,J

fw;wy; - fw;gpj;jw; nra;ifapDs; ,lk;ngWtjw;F> jpl;lkpl;l nraw;ghLfisj;

jahupg;gjw;Fupa re;ju;g;gj;ij MrpupaUf;F toq;FfpwJ.  nraw;ghl;bd; ,uz;lhk;

gbapy; khztu;fs; tplaq;fis MuhAk;NghJ fzpg;gPl;ilAk; (Assessment),
nraw;ghl;bd; %d;whk; gbapy; khztu;fs; mtu;fsJ NgWfis tpsf;Fk;NghJ

fzpg;gPl;NlhL rhu;e;j kjpg;gPl;ilAk; (Evaluation) epfo;j;Jtjw;F MrpupaUf;F tha;g;G

Vw;gLfpwJ.  "fzpg;gPLk; kjpg;gPLk;" njhlu;ghd tpsf;fk; Ntwhfj; jug;gl;Ls;sJ.

,Jtiu tptupf;fg;gl;l fw;wy; - fw;gpj;jy; Kiwik epiykhw;wg; gq;fspg;igr;

nra;tjw;F Mrpupaiu cl;gLj;Jfpd;wJ.  ,q;F FO Ma;Tf;F Kjyplk;

mspf;fg;gLtNjhL nfhLf;fy; thq;fy;> ju;f;f uPjpahd fye;Jiuahly; vd;gtw;

NwhL rpwpjsthf Mrpupaupd; tpupTiuf;Fk;  ,lKz;L.  ghlg; gpuNtrj;jpd;NghJ

nfhLf;fy; thq;fy;> fye;Jiuahly; Kiw vd;gd eilngWtNjhL> ,Wjpg;

gbapy;> njhFg;gpd; fPo; FWtpupTiuf;Fk;> mj;NjhL vz;zf;fU cUthf;F

tjw;Fk; ,lk; Vw;gLfpwJ.

Gjpa Mapukhk; Mz;bd; KjyhtJ ghlj;jpl;l kWrPuikg;gpd; fPo; jahupf;fg;gl;l

,g;ghlj;jpl;lj;NjhL njhlu;ghd fw;wy; - fw;gpj;jy; Kiwikfis tpUj;jp nra;Ak;

NghJ epiykhw;wg; gq;fspg;Gf;F Nkyjpfkhf CLflj;Jk; gq;fspg;gpYk;> nfhLf;fy;

thq;fy; gq;fspg;gpYk; fhzg;glf;$ba Kf;fpa ,ay;GfSk; ftdj;jpw;

nfhs;sg;gl;Ls;sik ,k;Kiwapd; tpNrl jd;ikahFk;.
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ghlrhiyf; nfhs;ifAk; Ntiyj;jpl;lq;fSk;ghlrhiyf; nfhs;ifAk; Ntiyj;jpl;lq;fSk;ghlrhiyf; nfhs;ifAk; Ntiyj;jpl;lq;fSk;ghlrhiyf; nfhs;ifAk; Ntiyj;jpl;lq;fSk;ghlrhiyf; nfhs;ifAk; Ntiyj;jpl;lq;fSk;

• cj;Njr fiyj;jpl;l kWrPuikg;gpd;gb 6Me; juk; njhlf;fk; 11Me; juk;

tiuapy; tpQ;Qhdghlk; fw;gpg;gjw;fhf thuj;jpw;F MW (6) ghlNtisfs;

tPjk; xJf;fg;gl;Ls;sJ.

• fw;wy; - fw;gpj;jw; nrad;KiwahdJ nraw;ghLfis Kjd;ikahff; nfhz;l

mZFKiwapy; jpl;lkplg;gl;Ls;sJ.

• fw;wy; - fw;gpj;jw; KiwapayhdJ epiykhw;w Mrphpau; tfpghfj;Jf;F

(Transformation Role) mikthf  eilKiwg;gLj;jg;gl;Ls;sJ. epiykhw;w

Mrphpa tfpghfj;ij eilKiwg;gLj;Jtjw;fhf 5-E khjphpf;F (5-E Model)
mikaj; jpl;lkplg;gl;l nraw;ghLfs; topfhl;bapy; Kd;itf;fg;gl;Ls;sJ.

• xU nraw;ghl;il tFg;giwapy; eilKiwg;gLj;Jtjw;F xU ghlNtisapYk;

$Ljyhd fhyk; nrythFk;. vdNt Neu#rp jahupf;ifapy; mLj;jLj;j ,uz;L

ghlNtisfSf;fhf ghlrhiyf; fhyj;ij tFj;Jf; nfhs;tJ gw;wp gpupTj;

jiytu;fSk; ghlrhiy Kfhikj;JtKk; mwpt+l;lk; ngw;wpUj;jy; mtrpak;.

• nraw;ghLfis ntw;wpfukhf elj;Jtjw;F me;je;j jukl;;lj;jpy; rPuhd jpl;l

kplypd;; Kf;fpaj;Jtk; typAWj;jg;gLfpd;wJ. ,jw;fhf xt;nthU juj;jpdJk;

rkhe;ju tFg;Gf;fspy; tpQ;Qhdghlk; fw;gpf;Fk; Mrpupa Mrpupiafs; midtUk;

nraw;ghLfisj; jpl;lkpl;Lf; $l;lhf xOq;F nra;J nfhs;tJ Gj;jprhypj;

jdkhFk;.

• xt;nthU ghlrhiyj;jtizf;F  Kd;dUk; mj;jtizAs; eilKiwg;gLj;j

vjpu;ghHf;Fk; nraw;ghLfSf;Fj;  Njitahd jutpUj;jp cs;sPLfis ,dq;

fz;L mtw;iwg; ngWtjw;Fk;> gad;gLj;Jtjw;FKupa jpl;lq;fisj; jahupg;gjw;

fhf mjpgu;/gpupTj; jiytu;fs;/gpupTj; jiytpfs; ahtUk; Mrpupa Mrpupia

fSf;F Nghjdh jiyikj;Jtj;ij (Instructional Leadership) toq;f Ntz;Lnkd

vjpu;ghu;f;fg;gLfpwJ.

• rpy nraw;ghLfis elj;Jtjw;F Nghjpa Kd;dhaj;jk; ,d;wpaikahjjhif

ahy;  xt;nthU juj;jpYk; rkhe;ju tFg;Gf;fspy; fw;gpf;Fk; Mrpupa> Mrpupiafs;

$l;lhf nraw;ghLfSf;Fj; Njitahd mikg;Gf;fisAk; (Setups)> mr;Rr;

rhjdq;fisAk; Njbj;jpul;bg; Ngzpg;ghJfhj;jyhdJ  fw;wy; - fw;gpj;jw;

nrad;Kiwia tpidj;jpwd; kpf;fjhf elj;Jtjw;F cWJizahFk; vd;gjpy;

Iakpy;iy.
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• Gjpa mZFKiwapd;gb tpQ;Qhdf; Nfhl;ghLfs; jdpahff; fw;fg;gLtNjh>

nrad;Kiwr; nraw;ghLfspy; jdpahf Kd;itf;fg;gLtNjh fpilahJ. cj;Njr

nraw;ghLfspD}lhf nrad;Kiw mDgtq;fis mbg;gilahff; nfhz;Nl

vz;zf;fUf;fs;> Nfhl;ghLfs; mwpKiwf; $Wfis miljy; Ntz;Lnkd

vjpHghu;f;fg;gLfpd;wJ.

• cj;Njr nraw;ghLfis elj;Jtjw;fhf Ma;T$l cgfhuzq;fisAk;

jUzj;Jf;Nfw;w( Improvised ) cgfuzq;isAk; ,irTgLj;jg;gl;l mikg;Gf;f

isAk; gad;gLj;jy; mtrpakhFk;. ,jw;fhf ghlrhiyapy; ,Ue;J khj;jpukd;wp

ntspNaapUe;Jk; tsthsu;fsJ Nritiag;ngw Ntz;ba re;ju;g;gq;fs;

cUthFk;. mt;thwhd re;ju;g;gq;fspy; mjw;fhd trjpfis toq;FtJ

ghlrhiy Kfhikj;Jtj;jpd; nghWg;ghFk;.
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d¾

tpQ;Qhdk; - juk; 9

Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0 ::::: tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.

Nju;r;rp kl;lk; 1.1Nju;r;rp kl;lk; 1.1Nju;r;rp kl;lk; 1.1Nju;r;rp kl;lk; 1.1Nju;r;rp kl;lk; 1.1 ::::: Rw;whly; Njhw;wg;ghLfis EZfpaha;tjw;fhf tpQ;Qhd

Kiwiag; gad;gLj;Jthu;.

nraw;ghL    1.1nraw;ghL    1.1nraw;ghL    1.1nraw;ghL    1.1nraw;ghL    1.1 ::::: ~~tpQ;Qhd Kiwia mDrupg;Nghk;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 1.1.1 ,y; jug;gl;Ls;s ~~tpQ;Qhd g+u;tky;yhj

jPu;khdq;fs;||

• ,izg;G 1.1.2 ,y; jug;gl;Ls;s Njly; mwpTWj;jy;

gj;jpuk; - ,uz;L gpujpfs;

• ,izg;G 1.1.3 ,y; jug;gl;Ls;s MrpupaUf;fhd

mwpTWj;jy;fs;

• ,izg;G 1.1.4 ,y; jug;gl;Ls;s ~~tpQ;Qhdg+u;tkhfr;

nraw;gLNthk;> tpQ;Qhd Kiwia mDrupg;Nghk;||

fl;Liuapd; ,uz;L gpujpfs;.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 1.1.1gb 1.1.1gb 1.1.1gb 1.1.1gb 1.1.1 ::::: • ~~tpQ;Qhdg+u;tky;yhj jPu;khdq;fs;|| fijia tFg;gpy;

Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;Jiuahliy elj;Jq;fs;.

• jahsdpd; jha; Ma;e;Njha;e;J ghuhJ vLj;j

jPu;khdk; fhuzkhf gpur;rpidfis vjpu;Nehf;f

Ntz;b  Vw;gl;lJ.

• mtjhdpg;Gfs; fpilj;j khj;jpuj;jpy; KbntLj;jy;

tpQ;QhdG+u;tkhdjy;y.

• ehshe;j tho;f;ifg; gpur;rpidfspd;NghJ ehk; Gj;jp

rhJup;akhfr; nraw;gl;L tpQ;Qhd Kiwia

mDrupj;jy; Ntz;Lk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 1.1.2gb 1.1.2gb 1.1.2gb 1.1.2gb 1.1.2 ::::: • Njbaha;T mwpTWj;jy;fspd;gb> tFg;G khztiuf;

FOf;fshfg; gpupAq;fs;.

• mwpTWj;jy; gj;jpuq;fis toq;fp FOf;fis Njbawp

jypy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ;

nrYj;JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

• Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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tpQ;Qhdk; - juk; 9

gb 1.1.3gb 1.1.3gb 1.1.3gb 1.1.3gb 1.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd

fUj;Jf;fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• gpur;rpid jPu;g;gjw;F tpQ;Qhdg+u;tkhd Kiw

nahd;W cs;sJ.

• tpQ;QhdKiwia rpy gbKiwfshf Kd;

itf;fyhk;.

• tpQ;Qhdpfs; gy;NtW gpur;rpidfsj; jPu;g;gjw;fhf

tpQ;Qhd Kiwiag; gad;gLj;jpAs;sdu;.

• tpQ;Qhd Kiw gw;wp Nkd;NkYk; Njbawptjw;fhf

"tpQ;Qhdg+u;tkhfr; nraw;gLNthk;. tpQ;Qhd

Kiwia mDrupg;Nghk;.|| vDk; fl;Liuia gad;

gLj;jyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• tpQ;Qhd Kiwiag; gbKiw gbKiwahf tpsf;Fthu;.

• jug;gl;Ls;s ahNjDk; Njhw;wg;ghL njhlu;ghf tpQ;Qhdg+u;t Njlypy; <LgLthu;.

• tpQ;Qhd Kiwia mDrupj;J ngWk; KbTfspd; ek;gfj;jd;ikiag; gFj;

jha;thu;.

• tpQ;Qhd Kiwia mDrupg;ghu;.

• rupahfj; jPu;khdnkLg;ghu;.
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,izg;G 1.1.1,izg;G 1.1.1,izg;G 1.1.1,izg;G 1.1.1,izg;G 1.1.1

~~tpQ;Qhdg+u;tkpy;yhj jPu;khdq;fs;||~~tpQ;Qhdg+u;tkpy;yhj jPu;khdq;fs;||~~tpQ;Qhdg+u;tkpy;yhj jPu;khdq;fs;||~~tpQ;Qhdg+u;tkpy;yhj jPu;khdq;fs;||~~tpQ;Qhdg+u;tkpy;yhj jPu;khdq;fs;||

jahsd; jpdKk; je;ijAld; Kr;rf;futz;bapy; ghlrhiyf;Fr; nry;thd;.

jhahu; khj;jpuk; tPl;by; ,Ug;ghu;.

md;W jahsd; ghlrhiy Kbe;J tPL te;j Ntisapy; jhahUk; mLj;j

tPl;L fhe;jp khkpAk; khkuj;jbapy; ciuahbf; nfhz;bUe;jdu;. gfYzit

cz;lthNw jahsd; mJgw;wp jhahuplk; tpdtpdhd;.

~~,g;gbr; nra;ayhkh? ehd; filf;Fg; Ngha; te;Njd;. mjw;Fs; Kw;wj;J

khkuj;jpy; ,Ue;j khq;fha;fisf; fsntLj;Jf;nfhz;L NghapUf;fpwhu;fs;.||

~~khq;fha;fis fs;tu;jhd; gpLq;fpdhu;fs; vd;W vg;gbj; njupa te;jJ?||

~~vg;gbah? Nghd thuKk; gyu; khk;gok; jUkhW Nfl;lhu;fs;. ,d;Dk;

Kw;wtpy;iy vd;W ehd; nrhd;Ndd;. ...............

~~Kw;wj;jpy; xU thfdk; te;JNghd lau; milahsKk; ,Uf;fpwJ.||

jahsdpd; je;ijahu; tPLtUk;NghJ ed;F ,Ul;bapUe;jJ. je;ijahu; Kr;rf;fu

tz;bia tsTf;Fs; jpUg;Gtijf; fz;l jhahu; nra;jpiar; nrhy;tjw;F

Xbr; nrd;whu;. jhahu; nra;jpiar; nrhy;y Kd;dNu je;ijahu; ele;jijr;

nrhy;yj; njhlq;fpdhu;.

~~fhe;jp ehd; khq;fha;fisg; gwpj;J re;ijf;Ff; nfhz;L NghNdd;. ey;y

tpiy fpilj;jJ.|| vdf;$wp xU njhifg; gzj;ij jhahupd; ifapy;

nfhLj;jhu;. jhahu; kiyj;Jg;Ngha; epd;whu;.

,izg;G 1.2.2,izg;G 1.2.2,izg;G 1.2.2,izg;G 1.2.2,izg;G 1.2.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~tpQ;Qhd Kiwia mDrupg;Nghk;||~~tpQ;Qhd Kiwia mDrupg;Nghk;||~~tpQ;Qhd Kiwia mDrupg;Nghk;||~~tpQ;Qhd Kiwia mDrupg;Nghk;||~~tpQ;Qhd Kiwia mDrupg;Nghk;||

• gpd;tUtdtw;Ws; xU epfo;T cq;fsJ FOTf;FupaJ

• FO xd;W : fWg;G epwkhd Jzpj;Jz;bdhy; %lg;gl;bUe;j ,lj;jpy;

 Gy; nts;isepwkhff; fhzg;gl;lJ.

• FO ,uz;L : cg;Gg; ghj;jpuj;jpy; tpOe;jpUe;j xU ney;ypf;fha; RUq;fpf;

 fhzg;gl;;lJ.

• ~~tpQ;QhdG+u;tkhfr; nraw;gLNthk;. tpQ;QhdKiwia mDrupg;Nghk;.||

fl;Liuia crhTq;fs;.

• fPNo jug;gl;Ls;s tplaq;fis cs;slf;fp> cq;fsJ FOTf;Fupa Njhw;wg;ghL

gw;wpj; Njbawptjw;fhd tpQ;Qhd Kiwia mDrupf;Fk; tpjj;ij tpsf;Fq;fs;.

(MrpupauJ mwpTWj;jy;fspd;gb> Ke;jpa jpdk; mj;Njhw;wg;ghl;il

nrad;Kiwapy; ifahz;L ghu;f;Fk; re;ju;g;gj;jpy; ngw;w mDgtq;fisAk;

Jizahff; nfhs;Sq;fs;.)
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• tpQ;Qhd Kiwapd; gbKiwfspd;gb cq;fsJ Njhw;wg;ghL njhlu;ghd

gupNrhjidapd; gbKiwfis tupirg;gLj;jpa tpjk;.

• KbTfspd; ek;gfj;jd;ikia mjpfupj;Jf;nfhz;l tpjk;.

• MSif (fl;Lg;ghl;Lg;) gupNrhjidia elj;jpa tpjk;.

• ePq;fs; Njbawpe;jtw;iw rpe;ij ftuj;jf;f tifapy; tFg;gpy; Kd;itf;f

Maj;jkhFq;fs;.

,izg;G 1.1.3,izg;G 1.1.3,izg;G 1.1.3,izg;G 1.1.3,izg;G 1.1.3

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;

1.1Mk; nraw;ghl;bw;F Kd;du; Njly; mwpTWj;jy; gj;jpuj;jpy; jug;gl;Ls;s

Njhw;wg;ghLfs; njhlu;ghf fz;lwpAkhW khztu; midtUf;Fk; nghJ mwpTWj;jy;

toq;Fq;fs;. (,y;iyNay; ghlrhiyapy; mr;nraw;ghLfisr; nra;a ,lkspAq;fs;.)

1. fWg;G epwkhd Jzpj;Jz;bdhy; %lg;gl;bUe;j ,lj;jpy; Gy; nts;is

epwkhff; fhzg;gl;lJ.

2. cg;Gg; ghj;jpuj;jpy; tpOe;jpUe;j xU ney;ypf;fha; RUq;fpf; fhzg;gl;;lJ.

,izg;G 1.1.4,izg;G 1.1.4,izg;G 1.1.4,izg;G 1.1.4,izg;G 1.1.4

~~tpQ;Qhdg+u;tkhfr; nraw;gLNthk;.~~tpQ;Qhdg+u;tkhfr; nraw;gLNthk;.~~tpQ;Qhdg+u;tkhfr; nraw;gLNthk;.~~tpQ;Qhdg+u;tkhfr; nraw;gLNthk;.~~tpQ;Qhdg+u;tkhfr; nraw;gLNthk;.

tpQ;Qhd Kiwia mDrupg;Nghk;.||tpQ;Qhd Kiwia mDrupg;Nghk;.||tpQ;Qhd Kiwia mDrupg;Nghk;.||tpQ;Qhd Kiwia mDrupg;Nghk;.||tpQ;Qhd Kiwia mDrupg;Nghk;.||

jk;gp nghk;ikf;fhupd; Mspia mkj;jpdhd;. Mdhy; fhu; ,aq;ftpy;iy.

~~kpd;fyk; kpd; ,wf;file;Js;sNjh?||

mtd; Gjpa kpd;fyq;fis nghk;ikfspy; nghUj;jp Mspia mkj;jpdhd;.

fhu; ,aq;fpaJ.

~~ehd; epidj;jJ rup. kpd;fyk; kpd;dpwf;fkile;Js;sJ.||

jk;gp tpisahLtijg; ghu;j;Jf;nfhz;bUe;j mf;fh> mtDf;F Kf;fpakhf

xU tplaj;ijr; nrhy;ypf; nfhLj;jhs;.

cq;fsJ nghk;ikf; fhu; njhlu;ghf ePq;fs; gpd;gw;wpa Kiwapd; gbKiwfis

jhd; tpQ;Qhd Kiwapd; gbKiwfs;. tpQ;Qhd Kiwapd; gbKiwfisr;

nrhy;fpNwd; NfSq;fs;.

1. mtjhdpg;G

2. gpur;rpid

3. fUJNfhs;fis mikj;jy;

4. fUNfhs;fisr; Nrhjpj;jy;

         1. jpl;lkpLjy;
2. eilKiwg;gLj;Jjy;

5. KbntLj;jy;

1. mtjhdpg;G - nghk;ikf;fhupd; Mspia mkj;jpaNghJ mJ nraw;gltpy;iy.

2. gpur;rpid - nghk;ikf;fhu; nraw;glhik.
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3. fUJNfhs; - fhupd; kpd;fyk; kpd;dpwf;fkile;Js;sJ.

4. fUJNfhisr; Nrhjpj;jy;

1. jpl;lkpLjy;

Gjpa kpd;fyd;fisj; Njbg;ngWjy;

2. eilKiwg;gLj;Jjy;

fhupy; nghUj;jg;gl;Ls;s kpd;fyj;ijia mg;Gwg;gLj;jp Gjpa

kpd;fyq;fisg; nghUj;Jjy;.

kpd;fyk; kpd;dpwf;fkile;jpUe;j gbapdhNyNa nghk;ikf;fhu;

,aq;ftpy;iy.

,tw;iwnay;yhk; Nfl;Lf;nfhz;bUe;j mz;zh> kw;WnkhU fUj;ijj;

njuptpj;jhu;.

~~ePq;fs; tpQ;Qhd Kiwiag; gpd;gw;wpdPu;fs;  vd;gJ cz;ikjhd;. MdhYk;

xNu jlitapy; KbT vLg;gJ nghUj;jkhdjy;y. rpy Ntis fhu; ,aq;fh

ikf;F NtW fhuzq;fSk; ,Uf;ff;$Lk;.

• njhlf;fj;jpy; kpd;fyq;fs; rupahfg; nghUj;jg;gl;bUe;jdth?

• kpd;fyj;jpd; gf;fk; khw;wpg; Nghlg;gl;bUe;jdth?

• Mspapy; VNjDk; gpur;rpidah?

• njhlf;fj;jpy; fhupd; rpy;Yfs; rpiwg;gl;bUe;jdth?

• fhupd; kpd;Rw;W jsu;e;jpUe;jjh?

,t;thwhd NkYk; gy fUJNfhs;fis Kd;itf;fyhk;. vdNt xU fUJ

Nfhis khj;jpuk; fUj;jpw;nfhz;L KbntLj;Jtpl KbahJ."

"Mdhy; mz;zh Gjpa kpd;fyq;fisg; nghUj;jpaTld; fhu; ,aq;fpaJ

jhNd!" "cz;ikjhd;. Mdhy; ePq;fs; cq;fsJ fUJNfhis xU jlit

khj;jpuk; jhd; Nrhjpj;jPu;fs;. ahNjDk; Kbit vLg;gjw;fhf fUJNfhisg;

gy jlitfs; Nrhjpj;jy; Ntz;Lk;. fUJNfhisg; gupNrhjpf;Fk; jlitfs;

mjpfupf;Fk; msTf;F vLf;Fk; Kbtpd; ek;gfj;jd;ik mjpfupf;Fk;.||

mz;zh $wpatw;iwf; Nfl;Lf;nfhz;bUe;j mf;fh jk;gpf;F kw;wnkhU

Nahridiaf; $wpdhu;.

"jk;gp njhlf;fj;jpy; ,Ue;j kpd;fyq;fis kPz;Lk; fhupy; nghUj;jp ,af;fpg;

ghUq;fs;."

jk;gp gioa kpd;fyq;fisg; nghUj;jpdhd;. Mspia mkj;jpdhd;. fhu;

,aq;f tpy;iy. Gul;bg; ghu;j;jhd;. FYf;fpg; ghu;j;jhd;. fhu; ,aq;ftpy;iy.

gpd;G kPz;Lk; Gjpa gw;wupfisg; nghUj;jp Mspia mkj;jpdhd;. fhu;

,aq;ftpy;iy!

"mf;fh Gjpa kpd;fyd;fisg; nghUj;jpAk; fhu; ,aq;ftpy;iyNa!". jk;gp
rw;Wg; gykhf fhiu rpke;Jj; jiuapy; itj;jhd;. fhu; ,aq;fj; njhlq;fpaJ.

mz;zh rpupj;jhu;.
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~~kpd;fyk; ed;whfj;jhd; ,Uf;fpwJ. "fhupy; NtW VNjh gpur;rpid ,Uf;fpwJ."
jk;gp kPz;Lk; Kd;ida kpd;fyq;fisg; nghUj;jp fhiu rpke;Jj; jiuapy;

rw;Wg; gykhf itj;jhd;.

vd;d GJik> fhu; ,aq;fpaJ. mz;zh Ngrj; njhlq;fpdhu;.

~~ghu;j;jPu;fsh ehk; KbntLf;f Kd;du; gupNrhjidiag; gy jlit nra;J

xNu ngWNgW fpilf;fpwjh vd mwpaNtz;Lk;."

~~ehDk; jk;gpAk; ,e;j fhupd; kpd;Rw;Wf;fisr; Nrhjpj;Jg; ghu;f;fg; NghfpNwhk;.||

mf;fh $wpdhs;.

"fhupy; kpd;Rw;Wf;fspd; fk;gpfs; ,sfpj; jse;jpUf;ff; $Lk;."

mf;fhTk; jk;gpAk; nghk;ikf;fhupd; ftrj;ijf; fow;wpdhu;fs;. fhiu ed;F

guprPypj;jhu;fs;.

",Njh ghUq;fs;. ,e;j fk;gp Xl;lg;gl;bUe;j ,lj;jpy; cNyhfj;Jz;L kPJ

,e;j <ag;gFjp fod;Ws;sJ. ,ilapilNa mJ njhLifailAk;NghJ

kl;Lk; fhu; ,aq;FwJ.||

rup ehk; ,g;NghJ kw;WnkhU fUJNfhis mikg;Nghk;.

kpd;rhuj;jpdhy; ,aq;Fk; nghk;ikf;fhu;. ,aq;fhikf;fhd fhuzk; mjd;

kpd;Rw;W Kw;Wg;ngwhikahFk;.

,dp ,e;j fUJNfhisr; Nrhjpj;Jg;ghu;g;Nghk;.

jk;gp fhupy; kpd;fyq;fisg; nghUj;jpdhd;. <ag;gFjpf;F cNyhfj;Jz;Lf;Fk;

,ilNa xU fljhrpj;Jz;ilr; rpiwg;gLj;jp Rw;W g+u;j;jpailahj tifapy;

mikg;igj; jahu;g;gLj;jpdhd;. Mspia mkj;jpdhd;. fhu; ,aq;ftpy;iy.

gpd;du; fljhrpj;Jz;il mg;Gwg;gLj;jp <ag;gFjpiaAk; cNyhfj;Jz;ilAk;

xd;Wlndhd;W njhlu;GWk; tifapy; itj;J> nrNyhNlhg; Jz;bdhy; xl;b

Mspia mkj;jpdhd;. fhu; ,aq;fpaJ.

,r;nrad;Kiwiag; gy jlitfs; nra;J ghu;j;jhd;. mf;fhTf;Fk; nra;J

ghu;f;Fk;gb $wpdhd;. vy;yhr; re;ju;g;gq;fspYk; fhu; ,aq;fpaJ. mjhtJ

xNu ngWNgW fpilj;jJ.

jk;gp ,Wjpapy; mz;zhtplk; nrd;whd;. gupNrhjidia elj;jpa tpjj;ij

tpsf;fpdhd;.

"mz;zh ,g;NghJ ek;gfj;jd;ikAila xU KbTf;F tuKbAk;."

~~kpd;rhuj;jpdhy; ,aq;Fk; ,e;jg; nghk;ikf;fhu; ,aq;fhikf;fhd fhuzk;

mjd; kpd;Rw;W Kw;Wg; ngwhikahFk;.||

V
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"nuhk;g ey;yJ. ePq;fs; ,j;jlit tpQ;Qhd Kiwiar; rupahfg;

gpd;gw;wpAs;sPu;fs;. MSifg; (fl;Lg;ghl;Lg;) gupNrhjidnahd;iwAk;

nra;jpUf;fpwPu;fs;."

"MSifg; gupNrhjid vd;why; vd;d mz;zh?"
rup ftdpg;Nghk;.

nghk;ikf;fhu; njhopw;glhjpUe;j re;ju;g;gk; - mr;re;ju;g;gj;jpy; Rw;W jpwe;j

epiyapy; cs;sJ.

,r;re;ju;g;gj;jpy; Nrhjpf;fg;gLk; fhuzp jtpu Vida fhuzpfSk;

toq;fg;gl;Ls;sd.

Nrhjpf ;fg ;gLk; fhuzpjhd; khWk; fhuzp. mJ gupNrhjidf;F

cl;gLj;jg;gl;Ls;sJ. mJjhd; fl;Lg;ghl;L (MSifg;) gupNrhjid.

MSifg; gupNrhjid ,Uf;Fk;NghJ> khWk; fhuzpapd; jhf;fj;ij xg;gPl;L

uPjpapy; Njbawpayhk;. vdpDk; ehk; kpfTk; ftdQ; nrYj;j Ntz;ba xU

tplaKk; cs;sJ. gupNrhjid> MSifg; gupNrhjid Mfpa ,uz;Lf;Fk;

toq;fg;gLk; khwhj fhuzpfis rkkhd tifapy; toq;Fjy; Ntz;Lk;.

~~mz;zh> gupNrhjidf;Fk; MSifg; gupNrhjidf;Fk; rkkhd

epge;jidfis toq;fNtz;Lk; vd;W $WfpwPu;fsh?||

~~Mkhk;... Xu; cjhuzj;ijf; $WfpNwd; NfSq;fs;.||

~~,e;jr; re;jug;gj;jpy; ePq;fs; fhiu xNu rPnke;Jj; jiuapy; nrYj;jpdPu;fs;.||

~~xNu fhiug; gad;gLj;jpaikahy; kpd;Rw;W> kpd;Nkhl;lhu; Mfpa rfy

fhuzpfSk; rkkhditahFk;.||

~~,uz;L re;ju;g;gq;fspYk; xNu njhFjp kpd;fyq;fNs gad;gLj;jg;gl;lJ.

,t;thwhf rkkhd epge;jid toq;fp> gupNrhjidiaAk;> MSifg;

gupNrhjidiaAk; elj;Jtjd; %yk; khWk; fhuzpapd; jhf;fj;jij ed;whff;

fz;lwpayhk;.||
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Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0 ::::: tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.

gjgjgjgjgj

Nju;r;rp kl;lk; 1.2Nju;r;rp kl;lk; 1.2Nju;r;rp kl;lk; 1.2Nju;r;rp kl;lk; 1.2Nju;r;rp kl;lk; 1.2 ::::: Ez;zpa nghUs;fis mtjhdpg;gjw;fhf EZf;Ff;

fhl;biag; gad;gLj;Jthu;.

nraw;ghL    1.2nraw;ghL    1.2nraw;ghL    1.2nraw;ghL    1.2nraw;ghL    1.2 ::::: ~~ntWq;fz;Zf;F EZf;Ff;fhl;bapd; Jiz!˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 1.2.1 ,y; jug;gl;Ls;s ~~jq;if n[];kpdpd;

EZf;Ff;fhl;b|| fl;Liu.

• EZf;Ff;fhl;b> EZf;Ff;fhl;b tOf;fpfs;> %bj;Jz;L

fs;> J}a ePu;> G+nthd;wpypUe;J ngw;w kfue;j kzpfs;>

gioa ghz;Jz;nlhd;wpypUe;J ngw;w G+Q;rzk;>

Fsj;J ePu;/ tay; ePu; rpwpjsT> Vwj;jho 2 cm cau

Kila jbj;Jz;Lfs; ,uz;L> (my;yJ ,uz;L %bfs;)

• ~~$l;L xsp EZf;Ff;fhl;b|| fl;Liuapd; gpujpfs; %d;W

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 1.2.1gb 1.2.1gb 1.2.1gb 1.2.1gb 1.2.1 ::::: • ~~n[];kpd; jq;ifapd; EZf;Ff;fhl;b|| vDk; fl;L

iuia tFg;gpy; Kd;itg;gjw;F xU khztDf;F/
khztpf;F re;ju;g;gkspAq;fs;.

• fl;Liuf;F mika mikg;nghd;wpidj; jahu;g;gLj;jp

Njrpa milahs ml;ilapy; cs;s Nfhnlhd;wpid

mtjhdpf;f ,lkspAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;Jiuahliy elj;Jq;fs;.

• Njrpa milahs ml;ilapy; ngau; vOjg;gLk;

NfhlhdJ kPz;Lk; kPz;Lk; mr;rplg;gl;l ~~SRI
LANKA|| vDk; nrhw;fshyhdjhFk;.

• Ftp Nkw;gug;Gila ePu;j;JspahdJ FtpT tpy;iy

Nghd;W njhopw;gLk;.

• jq;if n[];kpd; Njrpa milahs ml;ilapy;

cs;s vOj;Jf;fis thrpg;gjw;fhf ,uz;L tpy;iy

fisg; gad;gLj;jpAs;shu;.

• ,uz;L tpy;iyfs; %yk; ngWk; cUg;ngUf;fj;ij

xd;wpizg;gjhy; NkYk; mjpf cUg;ngUf;fj;ijg;

ngwyhk;.

• xd;wpize;j cUg;ngUf;fj;jpdhy; fpilf;Fk; tpk;gk;

jiyfPohdjhFk;.

• xsp EZf;Ff;fhl;bahdJ mt;thwhd tpy;iyfs;

gad;gLj;jg;gLk; Xu; cgfuzkhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)
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gb 1.2.2gb 1.2.2gb 1.2.2gb 1.2.2gb 1.2.2 ::::: • Njbaha;T mwpTWj;jy;fspd;gb> tFg;G khztiuf;

FOf;fshfg; gpupAq;fs;.

• mwpTWj;jy; gj;jpuq;fis toq;fp FOf;fisj; Njbawp

jypy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ;

nrYj;JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

• Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 1.2.3gb 1.2.3gb 1.2.3gb 1.2.3gb 1.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd

fUj;Jf;fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ntWq;fz;zhy; ghu;f;f Kbahj rpy Ez;zq;fp

fis mtjhdpg;gjw;fhf> xsp EZf;Ff;fhl;biag;

gad;gLj;jyhk;.

• xspEZf;Ff;fhl;bapy; gy tpy;iyj; njhFjpfs;

gad;gLj;jg;gLk;.

• xsp EZf;Ff;fhl;b njhlu;ghf NkYk; tpupthd

jfty;fis mwptjw;fhf> "$l;L$l;L$l;L$l;L$l;L xsp EZf;Ff;xsp EZf;Ff;xsp EZf;Ff;xsp EZf;Ff;xsp EZf;Ff;

fhl;b|fhl;b|fhl;b|fhl;b|fhl;b|| vDk; fl;Liuia crhtyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• xsp EZf;Ff;fhl;biar; rupahfg; gad;gLj;Jthu;.

• EZf;Ff;fhl;bapd; gFjpfisAk; Jizf;$WfisAk; ngaupl;L mtw;wpd; njhopw;

ghl;il tpsf;Fthu;.

• Ez;zpa nghUs;fspd; fl;likg;ig mtjhdpg;gjw;fhf EZf;Ff;fhl;biag;

gad;gLj;Jthu;.

• Njitf;Nfw;g nghUj;jkhd cgfuzq;fisj; njupT nra;Jnfhs;thu;.

• njhopDl;g rhjdq;fisg; gad;gLj;Jtjpy; gupr;rak; ngWthu;.
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,izg;G 1.2.1,izg;G 1.2.1,izg;G 1.2.1,izg;G 1.2.1,izg;G 1.2.1

~~jq;if n[];kpdpd; EZf;Ff;fhl;b||~~jq;if n[];kpdpd; EZf;Ff;fhl;b||~~jq;if n[];kpdpd; EZf;Ff;fhl;b||~~jq;if n[];kpdpd; EZf;Ff;fhl;b||~~jq;if n[];kpdpd; EZf;Ff;fhl;b||

jq;if n[];kpd;. jdJ mf;fhtpd; Njrpa milahs ml;ilia

iftpy;iyahy; guprPypj;Jg; ghu;j;jhu;.

~~mf;fh ,Njh ghUq;fs;. cq;fs; milahs ml;ilapy; ngau; xU Nfhl;bd;

kPJ vOjg;gl;Ls;sJ Nghy ,Ue;jhYk;> ,e;j tpy;iyapd; Clhfg;

ghu;f;Fk;NghJ mJ xU NfhL my;y vd;gJk; tupirahf ,lg;gl;l Gs;spfs;

Nghd;Wk; njd;gLfpd;wJ.||

~~,y;iy ,y;iy jq;fr;rp> mJ tupirahf Gs;spfshf ,lg;gl;l NfhL

my;y. xU Gs;spf; NfhL Nghy njupe;jhYk; cz;ikapy; vOj;Jf;fshy;

jhd; cUthfp ,Uf;fpwJ.||

~~cz;ikahfth mf;fh... vg;gb mijf; fz;Lgpbj;jPu;fs;||

(mf;fh rpupf;fpwhs;.)

~~,uz;L tpy;iyfs; ,Ue;jhy; ,d;Dk; nfhQ;rk; ngupjhf;fpg; ghu;f;fyhk;

,y;iyah mf;fh?||

"mjw;fhf ,d;DnkhU tpy;iy Njitapy;iy. NtnwhU khw;Wtopiar;

rpe;jpj;Jg; ghUq;fs;.||

jq;if n[];kpd; rpwpJ Neuk; rpe;jpj;jhs;. tPl;bDs; mq;Fkpq;Fk; rQ;rupj;J

gy nghUs;fisj; Njbg;ngw;whs;.

rup mf;fh... fz;Lgpbj;Jtpl;Nld;...||@  ,g;NghJ me;jf; NfhL Nghy ,Uf;fpd;w

Mq;fpy vOj;J tupiaj; njspthfg; ghu;f;f KbfpwJ. ehd; xU

EZf;Ff;fhl;bia mikj;Jf;nfhz;Nld;.||

~~vq;Nf ghu;g;Nghk;...|| mf;fh miwapypUe;J ntspNa te;jtz;zk; $wpdhu;.

fz;

jq;ifapd; mikg;igf;nfhz;L mf;fhTk; Njrpa milahs ml;ilia

mtjhdpj;jhu;. ~~jq;fr;rp nfl;bf;fhupjhd;.||mf;fh jq;ifapd; jiyia md;Gld;

tUbdhu;.

iftpy;iy

tOf;fpePu;j;Jsp

Nghj;jy; %b/
jbj;Jz;L

milahs ml;il
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,izg;G 1.2.2,izg;G 1.2.2,izg;G 1.2.2,izg;G 1.2.2,izg;G 1.2.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~ntWq;fz;Zf;F EZf;Ff;fhl;bapd; Jiz||~~ntWq;fz;Zf;F EZf;Ff;fhl;bapd; Jiz||~~ntWq;fz;Zf;F EZf;Ff;fhl;bapd; Jiz||~~ntWq;fz;Zf;F EZf;Ff;fhl;bapd; Jiz||~~ntWq;fz;Zf;F EZf;Ff;fhl;bapd; Jiz||

• EZf;Ff;fhl;bnahd;wpidg; gad;gLj;jp cq;fsJ FO nra;a Ntz;ba gpd;tUk;

gupNrhjid njhlu;ghff; ftdQ; nrYj;Jq;fs;.

• FO xd;W : jho; tYtpy; kfue;j kzpfis mtjhdpj;jy;

• FO ,uz;L : kj;jpa tYtpy; ghz;Jz;bYs;s g+Q;rzj;ij mtjhdpj;jy;

• FO %d;W : cau; tYtpy; Fsj;J ePiu/tay; ePiu mtjhdpj;jy;

• ~~$l;L xspEZf;Ff;fhl;b|| fl;Liuia crhtp EZf;Ff;fhl;biag; gad;gLj;Jk;

tpjj;ij MuhAq;fs;.

• cupa Ntiy epiyaj;Jf;Fr; nrd;W tOf;fpiaj; jahu;g;gLj;Jq;fs;.

• ghJfhg;ghf ,l;Litf;fg;gl;Ls;s EZf;Ff;fhl;bia rupahd eilKiwfis

mDrupj;J> cq;fsJ Ntiyepiyaj;Jf;Ff; nfhz;L nrd;W> rupahd miktpy;

itAq;fs;.

• ~~ePq;fSk; xU rpd;dQ; rpwpa tpQ;QhdpahFtPu;.|| ,dp $l;lhf cq;fsJ

nraw;ghl;by; <LgLq;fs;.

• cq;fSf;Fj; jug;gl;l nghUis ve;j cUg;ngUf;fj;jpy; mtjhdpj;jPu;fs;

vd;gijf; fye;Jiuahb mtjhdpg;Gf;fNshL mjidg; gjpT nra;Aq;fs;.

• fPNo jug;gl;Ls;s glj;jpy; fhl;lg;gl;Ls;s EZf;Ff;fhl;bapy; ,yf;fkplg;gl;Ls;s

gFjpfisr; rupahff; fsQ;rpag;gLj;Jq;fs;.

• ePq;fs; Njbawpe;jtw;iw rpe;ij ftuj;jf;f tifapy; tFg;gpy; Kd;itf;f

Maj;jkhFq;fs;.

,izg;G 1.2.3,izg;G 1.2.3,izg;G 1.2.3,izg;G 1.2.3,izg;G 1.2.3

     EZf;Ff;fhl;bapd; glk;EZf;Ff;fhl;bapd; glk;EZf;Ff;fhl;bapd; glk;EZf;Ff;fhl;bapd; glk;EZf;Ff;fhl;bapd; glk;
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,izg;G 1.2.4,izg;G 1.2.4,izg;G 1.2.4,izg;G 1.2.4,izg;G 1.2.4

           ~~$l;L xsp EZf;Ff;fhl;b||           ~~$l;L xsp EZf;Ff;fhl;b||           ~~$l;L xsp EZf;Ff;fhl;b||           ~~$l;L xsp EZf;Ff;fhl;b||           ~~$l;L xsp EZf;Ff;fhl;b||

rpwpa nghUs;fis kpfj; njspthfg; ghu;g;gjw;fhfg; gad;gLj;jg;gLk; $l;L xsp

EZf;Ff;fhl;b mUikahd Xu; cgfuzkhFk;. kdpjdhy; ntWq;fz;zhy;

ghu;f;ff;$ba kpfr; rpwpa msT Vwj;jho 0.1mm MFk;. nghUs;fis Vwj;jho

2000 tiu cUg;ngUf;fpg; ghu;f;fj;jf;f xsp EZf;Ff;fhl;bfSk; cs;sd. mjpYk;

ghu;f;f $Ljyhf cUg;ngUf;fk; Njitg;gLk;NghJ mjw;fhd xsp EZf;Ff;

fhl;bad;wp> ,yj;jpud; EZf;Ff;fhl;bNa gad;gLj;jg;gLk;. ,yj;jpud; EZf;Ff;

fhl;bapd; %yk; Vwj;jho 105 (100>000) cUg;ngUf;fj;ijg; ngwyhk;.

                                       ,yj;jpud; EZf;Ff;fhl;b,yj;jpud; EZf;Ff;fhl;b,yj;jpud; EZf;Ff;fhl;b,yj;jpud; EZf;Ff;fhl;b,yj;jpud; EZf;Ff;fhl;b

xsp EZf;Ff;fhl;bapd; cUg;ngUf;fkhdJ mjd; ghu;itj;Jz;L> nghUs; tpy;iy

Mfpatw;wpd; ngUf;fj;jpd; %yk; ngwg;gLfpd;wJ. mjhtJ>

 nghUs; tpy;iyapd;    ghu;itj; Jz;bd;

 cUg;ngUf;ftY   cUg;ngUf;ftY

Ma;T$lq;fspy; ntt;NtW tifahd EZf;Ff;fhl;bfs; gad;gLj;jg;gLfpd;wd.

vdpDk; mtw;wpd; Kjd;ikahd gFjpfspYk;> mg;gFjpfspd; njhopw;ghl;bYk;

ngUksTf;F xw;Wik fhzg;gLfpd;wJ.

EZf;Ff;fhl;bapd; $Wfis mtw;wpd; njhopw;ghl;bw;fika %d;W njhFjpfshf

tifg;gLj;jyhk;.

cUg;ngUf;fk;  =         x
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1.1.1.1.1. xspj;njhFjpxspj;njhFjpxspj;njhFjpxspj;njhFjpxspj;njhFjp

ghu;it Jz;L - (khw;wj;jf;f Nkyjpf ghu;itj; Jz;Lfs; fhzg;glyhk;.)

nghUs; tpy;iy -  jho;tYg; nghUs; tpy;iy

kj;jpa tYg; nghUs; tpy;iy

cau; tYg; nghUs; tpy;iy

xLf;fp - (rpy EZf;Ff;fhl;bfspy; fhzg;gLtjpy;iy.)

Mb

xsp Kjy; - (rpy EZf;Ff;fhl;bapy; fhzg;gLtjpy;iy.)

2.2.2.2.2. nghwpKiwj;njhFjpnghwpKiwj;njhFjpnghwpKiwj;njhFjpnghwpKiwj;njhFjpnghwpKiwj;njhFjp

cly; Foha;r; nrg;gkhf;fp - ,uz;L nrg;gkhf;fpfs; cs;sd.

• Mbr; nrg;gkhf;fp

• tpjhdr; nrg;gkhf;fp

• Nkilr; nrg;gkhf;fp

• rha;Tr; nrg;gkhf;fp

• nghUs; tpy;iy Row;rp

• Nkilf; ft;tp

3.3.3.3.3. cly; njhFjpcly; njhFjpcly; njhFjpcly; njhFjpcly; njhFjp

• Gak;

• Nkil

• clw;Foha;

• ghjk; (Base)
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ghu;itj;Jz;L.

clw;Foha;

jho;tYg;

nghUs;tpy;iy

nghUs;tpy;iy

Row;wp

cau;tYg;

nghUs;tpy;iy

Nkil

kj;jpk tYg;

nghUs;tpy;iy

Nkil

nrg;gkhf;fp

Mb

Mbr;

nrg;gkhf;fp

ghjk;

ngUk;gbahd

nrg;gkhf;fp

Ez;

nrg;g

khf;fp

Nkilf;

ft;tp

 
clw;

Foha;r;

nrg;g

khf;fp

ghu;itJz;L - Eyepiece
clw;Foha; - Body tube
nghUs;tpy;iy Row;wp- Revolving nosepiece
jho;tYg; nghUs;tpy;iy - Low  power nosepiece
cau;tYg; nghUs;tpy;iy - High power nosepiece
kj;jpkg; nghUs;tpy;iy - Mid  power nosepiece
Nkil - Stage
Mb - Mirror
Mbr; nrg;gkhf;fp - Mirror adjustment knob
ghjk;- Base
Nkilr; nrg;gkhf;fp - Stage adjustment knob
Nkilf; ft;tp - Stage clip
Ez; nrg;gkhf;fp - Fine adjustment knob
ngUk;gbahd nrg;gkhf;fp - Coarse adjustment knob

EZf;Ff;fhl;bapd; gFjpfSf;Fg; ngauplg;gl;l glk;EZf;Ff;fhl;bapd; gFjpfSf;Fg; ngauplg;gl;l glk;EZf;Ff;fhl;bapd; gFjpfSf;Fg; ngauplg;gl;l glk;EZf;Ff;fhl;bapd; gFjpfSf;Fg; ngauplg;gl;l glk;EZf;Ff;fhl;bapd; gFjpfSf;Fg; ngauplg;gl;l glk;
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EZf;Ff;fhl;biag; gad;gLj;Jk; xOq;FKiwEZf;Ff;fhl;biag; gad;gLj;Jk; xOq;FKiwEZf;Ff;fhl;biag; gad;gLj;Jk; xOq;FKiwEZf;Ff;fhl;biag; gad;gLj;Jk; xOq;FKiwEZf;Ff;fhl;biag; gad;gLj;Jk; xOq;FKiw

1. EZf;Ff;fhl;bia fpil Nkirnahd;wpd; kPJ cWjpepiyapy; itj;jy;.

2. Nkilapd; kPJ jho;tYg; nghUs;tpy;iyia Kfg;gLgLj;jy;.

3. nghUs;tpy;iyiag; gf;fthl;by; Nehf;fpathW> nghJr; nrg;gQ; nra;if

%yk; mg;nghUs;tpy;iyia mjp fPo; kl;l mikTf;Ff; nfhz;L nry;yy;.

4. ,uz;L fz;fisAk; jpwe;Jitj;jthW> trjpahd fz;iz ghu;itj; Jz;L

Neuhf Vwj;jho 1 cm cauj;jpy; itj;J mtjhdpj;jy;.

5. ghu;itJz;bd; Clhfg; ghu;j;jthW MbiaAk;> tpjhdj;ijAk; nrg;gQ;nra;J

Nkilapd;ghy; xspia topg;gLj;jy;.

6. jahu;g;gLj;jpa tOf;fpia Nkil kPJ Vw;wp> ft;tpfs; %yk; nghUj;Jjy;.

7. ghu;itj; Jz;bD}lhfg; ghu;j;jthW> nghUs;tpy;iyia Nkw;Gwj;Jf;F khj;jpuk;

nrg;gQ; nra;J njspthd tpk;gj;ijg; ngWjy;.

8. EZf;Fr; nrg;gkhf;fpapdhy; nrg;gQ;nra;J NkYk; njspthd tpk;gj;ijg;

ngWjy;.

9. Njitahapd; Kjypy; kj;jpk tYg; nghUs;tpy;iyiaAk;> gpd; cau; tYg;

nghUs; tpy;iyiaAk; Nrhjpg;Gg; nghUspd; kPJ topg;gLj;jy;.

10. kj;jpk tY kw;Wk; cau;tYtpdhy; mtjhdpf;Fk; NghJ Ez;nrg;gkhf;fpapdhy;;

khj;jpuk; nrg;gQ;nra;J tpk;gj;ij NkYk; njspthdjhf;fpf; nfhs;sy;.

EZf;Ff;fhl;b Xu; mUikahd cgfuzkhifahy; mjidf;EZf;Ff;fhl;b Xu; mUikahd cgfuzkhifahy; mjidf;EZf;Ff;fhl;b Xu; mUikahd cgfuzkhifahy; mjidf;EZf;Ff;fhl;b Xu; mUikahd cgfuzkhifahy; mjidf;EZf;Ff;fhl;b Xu; mUikahd cgfuzkhifahy; mjidf;

ifahSk; NghJk; fsQ;rpag;gLj;jpitf;Fk;NghJk; ftdQ;ifahSk; NghJk; fsQ;rpag;gLj;jpitf;Fk;NghJk; ftdQ;ifahSk; NghJk; fsQ;rpag;gLj;jpitf;Fk;NghJk; ftdQ;ifahSk; NghJk; fsQ;rpag;gLj;jpitf;Fk;NghJk; ftdQ;ifahSk; NghJk; fsQ;rpag;gLj;jpitf;Fk;NghJk; ftdQ;

nrYj;j Ntz;ba tpNrl cj;jpfs;nrYj;j Ntz;ba tpNrl cj;jpfs;nrYj;j Ntz;ba tpNrl cj;jpfs;nrYj;j Ntz;ba tpNrl cj;jpfs;nrYj;j Ntz;ba tpNrl cj;jpfs;

1. EZf;Ff;fhl;biaj; J}f;fpr; nry;Yk; re;ju;g;gq;fspy; tskhf ifapdhy;

mjd; Gaj;ijg; gpbj;J> kw;iwa ifia EZf;Ff;fhl;bapy; mbapy; itj;J

clypd; gf;fk; rw;Wr; rha;thf ,Uf;Fk; tifapy; itj;jpUj;jy;.

2. gad;gLj;Jtjw;fhf J}R> <uypg;G Nghd;wit mw;w nghUj;jkhd Xu; ,lj;ijj;

njupT nra;J nfhs;sy;.

3. tOf;fpia Nkilapd;kPJ Vw;Wk;NghJk;> gpd; mjid mg;Gwg;gLj;Jk;NghJk;>

EZf;Ff;fhl;b jho;tYtpy; ,Uj;jy; Ntz;Lk;.

4. Rj;jkhd tOf;fpfisAk; %bj;Jz;LfisAk; gad;gLj;Jjy; Ntz;Lk;.

5. jput epiyj; jw;$Wfis (Specimen) mtjhdpf;Fk; re;ju;g;gq;fspy;

EZf;Ff;fhl;biar; rupj;jyhfhJ.

6. gad;gLj;jpa gpd;du; EZf;Ff;fhl;biaj; jho; tYtpy; itj;jy; Ntz;Lk;.

mj;NjhL ghu;itj;Jz;Lr; Row;rpia Vwj;jho miur;Rw;W ,sf;fp itg;gJ

nghUj;jkhdJ. (kPz;Lk; gad;gLj;Jk;NghJ ,t;thwhf ,sf;fp itj;j

miur;Rw;iw ,Wf;fpf;nfhs;tJ mtrpakhFk;.)

7. EZf;Ff;fhl;bia epiyf;Fj;jhfNt fsQ;rpag;gLj;Jjy; Ntz;Lk;.

8. ePz;lfhyj;jpw;Fg; gad;gLj;jhJ itj;jpUg;gjhapd; EZf;Ff;fhl;bapd; tpy;iyj;

njhFjpfisr; fow;wp cyu;j;jpnahd;wpDs; ,l;L itg;gJ nghUj;jkhdJ.

9. xd;Wf;F Nkw;gl;l EZf;Ff;fhl;bfs; fhzg;gLk; re;ju;g;gq;fspy; mtw;wpd;

tpy;iyj; njhFjpfs; khwpg;NghfhJ ftdpj;Jf;nfhs;s Ntz;Lk;.
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Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0 ::::: tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.

Nju;r;rp kl;lk; 1.3Nju;r;rp kl;lk; 1.3Nju;r;rp kl;lk; 1.3Nju;r;rp kl;lk; 1.3Nju;r;rp kl;lk; 1.3 ::::: Ez;zq;fpfs; gad;gLj;jg;gLk; re;ju;g;gq;fis EZfp

aha;thu;.

nraw;ghL    1.3nraw;ghL    1.3nraw;ghL    1.3nraw;ghL    1.3nraw;ghL    1.3 ::::: ~~njhy;iyAk; jUk; ed;ikAk; jUk; Ez;zq;fpfs;||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 1.3.1 ,y; jug;gl;Ls;s ~~EZf;Ff;fhl;bapy;

te;j mjpjp|| fl;Liu.

• ,izg;G 1.3.2 ,y; jug;gl;Ls;s FOj;Njly;

mwpTWj;jy; gj;;jpug; gpujpfs; %d;W.

• ,izg;G 1.3.3 ,y; jug;gl;Ls;s  ~~$l;nlU jahupg;

igr; nra;J fhl;LNthk;.|| gj;jpuj;jpd; gpujpfs; %d;W.

• ,izg;G 1.3.4 ,y; jug;gl;Ls;s MrpupaUf;Fupa

mwpTWj;jy; gj;jpuk;.

• ,izg;G 1.3.5 ,y; jug;gl;Ls;s  ~~njupT nra;J

ifahs Ntz;ba Ez;zq;fpfs;|| fl;Liug; gpujpfs;

%d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 1.3.1gb 1.3.1gb 1.3.1gb 1.3.1gb 1.3.1 ::::: • ~~EZf;Ff;fhl;bapy; te;j mjpjp|| fl;Liuia tFg;

gpy; Kd;itg;gjw;F xU khztDf;F/khztpf;F

re;ju;g;gkspAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;Jiuahliy elj;Jq;fs;.

• Ez;zq;fpfs;> gy;NtW #oy; epge;jidfspy;

tho;fpd;wd.

• Ez;zq;fpfs;> Vida mq;fpfs; kPJ rhjfkhd

tifapYk; ghjfkhd tifapy;

njhopw;gLfpd;wd.

• ,J njhlu;ghf NkYk; Njbaha;T gaDila

jhFk;;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 1.3.2gb 1.3.2gb 1.3.2gb 1.3.2gb 1.3.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;

fSf;F toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ;

nrYj;JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk;

toq;Fq;fs;.
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• Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 1.3.2gb 1.3.2gb 1.3.2gb 1.3.2gb 1.3.2 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd

fUj;Jf;fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j

gpd;du; gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T

nra;Aq;fs;.

• mq;fpfspd; %yk; vkf;Fg; gy ed;ikfs;

fpilf;fpd;wd.

• mtw;Ws; rpy fPNo jug;gl;Ls;sd.

• $l;nlU jahupg;G

• Jk;Gf; ifj;njhopy;

• ghYzTf; ifj;njhopy;

• tpdhfpup cw;gj;jp

• Neha;j;jLg;G (ePu;g;gPld) kUe;Jfs; kw;Wk;

Ez;Zapu;nfhy;ypfs; jahupj;jy;

Nghd;wit Ez;zq;fpfs; %yk; fpilf;Fk; rpy

ed;ikfshFk;.

•  Ez;zq;fpfs; vkf;Fj; jPq;F tpistpf;fj;jf;f

  ghjfkhd tpisTfis Vw;gLj;Jk; re;ju;g;gq;

  fSk; cs;sd.

  •  Neha;fs; Vw;gly;

  •  czT gOjiljy;

•  ~~njhy;iyAk; jUk; ed;ikAk; jUk;~~njhy;iyAk; jUk; ed;ikAk; jUk;~~njhy;iyAk; jUk; ed;ikAk; jUk;~~njhy;iyAk; jUk; ed;ikAk; jUk;~~njhy;iyAk; jUk; ed;ikAk; jUk;

 Ez;zq;fpfs;|| Ez;zq;fpfs;|| Ez;zq;fpfs;|| Ez;zq;fpfs;|| Ez;zq;fpfs;|| fl;Liuia crhtp ,J njhlu;

  ghd Nkyjpf tptuq;fis mwpe;Jnfhs;syhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)
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fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:

• Ez;zq;fpfs; fhuzkhf rhjfkhfTk; kw;Wk; ghjfkhfTk; mikAk;

re;ju;g;gq;fis vLj;Jf;fhl;Lthu;.

• Ez;zq;fpfs; gad;gLj;jg;gLk; re;ju;g;gq;fisj; Njbawpthu;.

• Ez;zq;fpfspd; ghjfkhf mikAk; re;ju;g;gq;fis ,ad;w msTf;Ff;  Fiwg;

gjw;fhfr; nra;a Ntz;batw;iw gpNuupg;ghu;.

• #oypy; ,lk;ngWk; gy;NtW nraw;ghLfis tpQ;Qhdg+u;tkhf ,dq;fhzg;

gofpf; nfhs;thu;.

• jfty;fisj; Njbg; ngWtjw;fhf njhopDl;gr; rhjdq;fisg; gad;gLj;Jthu;.

,izg;G 1.3.1,izg;G 1.3.1,izg;G 1.3.1,izg;G 1.3.1,izg;G 1.3.1

~~EZf;Ff;fhl;bapy; te;j mjpjp||~~EZf;Ff;fhl;bapy; te;j mjpjp||~~EZf;Ff;fhl;bapy; te;j mjpjp||~~EZf;Ff;fhl;bapy; te;j mjpjp||~~EZf;Ff;fhl;bapy; te;j mjpjp||

tsthsu; FOtpy; tpNrl mjpjpahf xU tpNrl capup fye;Jnfhz;lJ.

me;j capupia mwpKfQ; nra;tjw;fhf mwptpg;ghsu; gpd;tUk; tptuzj;ij

Kd;itj;jhu;.

~~,d;iwa vkJ tpNrl mjpjp #oypy; %iyKLf;Ffspnyy;yhk; guk;gpf;

fhzg;gLk; capu;f;$l;lj;ijr; Nru;e;j xU tpNrlkhd capupahFk;. ,J

xU jhtuKky;y. tpyq;Fky;y. vdpDk; Xu; capupNa. ,J capupdq;fSf;F

gy tifahd ed;ikfisr; nra;Ak;.  $lNt jPikfisAk; nra;af;

$baJ. vdNt xUNghJ vkf;F rhjfkhd kw;nwhUNghJ vkf;Fg; ghjfkhd

,e;j capupdj;ij ehk; md;Gld; tuNtw;fpd;Nwhk;. ,dp ,e;j capupia

ehk; ,dq;fz;L nfhs;Nthk;.

~~vq;Nf... mjpjp... vq;Nf...?||

~~vq;Nf...?||

~~fhztpy;iyNa....?||

kz;lgj;jpy; ryryg;G vw;gl;lJ. mwptpg;ghsu; kPz;Lk; rigia Nehf;fpg;

Ngryhdhu;.

~~cq;fsJ gpur;rpid vd;d vd;gJ vdf;Fg; GupfpwJ. ,d;iwa vkJ

mjpjpia ntWq;fz;zhy; ghu;f;f KbahJ. xt;nthUtuhf thUq;fs;. te;J

,e;j EZf;Ff;fhl;bapd; Clhfg; ghUq;fs;. EZf;Ff;fhl;bapd; Clhfj;jhd;

,e;j mjpjpiag; ghu;f;fyhk;. ,J xU Ez;zq;fp... Mk;> xU gw;wPupah!"
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,izg;G 1.3.2,izg;G 1.3.2,izg;G 1.3.2,izg;G 1.3.2,izg;G 1.3.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

"njhy;iyAk; jUk; ed;ikAk; jUk; - Ez;zq;fpfs;||njhy;iyAk; jUk; ed;ikAk; jUk; - Ez;zq;fpfs;||njhy;iyAk; jUk; ed;ikAk; jUk; - Ez;zq;fpfs;||njhy;iyAk; jUk; ed;ikAk; jUk; - Ez;zq;fpfs;||njhy;iyAk; jUk; ed;ikAk; jUk; - Ez;zq;fpfs;||

• Ez;zq;fpj; njhopw;ghL ,lk;ngWk; $l;nlU jahupg;G njhlu;ghd gpd;tUk;

nraw;ghLfSs; xd;iwr; nra;tJ cq;fsJ FOtpd; nghWg;ghFk;.

• FO xd;W : ~gPg;gha;;| Kiwapy; $l;nlU jahupg;igr; nra;Jfhl;ly;.

• FO ,uz;L : ~Fop| Kiwapy; $l;nlU jahupg;igr; nra;Jfhl;ly;.

• FO %d;W : ~Ftpay;| Kiway; $l;nlU jahupg;igr; nra;Jfhl;ly;.

• Ntiy epiyaq;fSf;Fr; (Work stations) nrd;W mq;F itf;fg;gl;Ls;s

gj;jpuj;ijg; gad;gLj;jp cq;fsJ FOTf;Fupa nraw;ghl;by; <LgLq;fs;.

• ~~njupTnra;J ifahs Ntz;ba Ez;zq;fpfs;|| fl;Liuia crhtp Ez;zq;fpj;

njhopw;ghl;bd; rhjfkhd> ghjfkhd epiyikfs; gw;wpf; fz;lwpe;J

nfhs;Sq;fs;.

• ePq;fs; Njbawpe;jtw;iw rpe;ij ftuj;jf;f tifapy; tFg;gpy; Kd;itf;f

Maj;jkhFq;fs;.

,izg;G 1.3.3,izg;G 1.3.3,izg;G 1.3.3,izg;G 1.3.3,izg;G 1.3.3

~~$l;nlU jahupg;igr; nra;J fhl;LNthk;.||~~$l;nlU jahupg;igr; nra;J fhl;LNthk;.||~~$l;nlU jahupg;igr; nra;J fhl;LNthk;.||~~$l;nlU jahupg;igr; nra;J fhl;LNthk;.||~~$l;nlU jahupg;igr; nra;J fhl;LNthk;.||

• Njitahd nghUl;fs;Njitahd nghUl;fs;Njitahd nghUl;fs;Njitahd nghUl;fs;Njitahd nghUl;fs;

• tpiuthf cf;Fk; jd;ikAila (fpspuprpbah> ,g;gpy; ,g;gpy;> G+tuR Nghd;w

jhtuq;fspd;) gRikahd ,iyfs;.

• ,yFthf cf;fhj jd;ikAila nghUs;fs; (itf;Nfhy;> cyu;e;j ,iyr;

rUF> ckp> kuj;J}s; Nghd;wit)

• rpwpjsT $l;nlU

• ePu;

• fWg;G epw nkOFj;jhs;

• ~gPg;gha;| Kiw~gPg;gha;| Kiw~gPg;gha;| Kiw~gPg;gha;| Kiw~gPg;gha;| Kiw

ghj;jpuj;jpd; Gwj;Njhw;wk; ghj;jpuj;jpd; neLf;Fntl;LKfk;

123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890

1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012

123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890

1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012

123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901

123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901

12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789

gPg;gha;

tsp GFtjw;fhd

Jthuq;fs;

,yFthf cf;Fk;

jd;ikAila

%yg;nghUs;

,yFthf

cf;fhj

%yg;nghUs;
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• ~Fop| Kiw~Fop| Kiw~Fop| Kiw~Fop| Kiw~Fop| Kiw

• ~Ftpay;| Kiw~Ftpay;| Kiw~Ftpay;| Kiw~Ftpay;| Kiw~Ftpay;| Kiw

,izg;G 1.3.4,izg;G 1.3.4,izg;G 1.3.4,izg;G 1.3.4,izg;G 1.3.4

MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;

• nraw;ghl;Lf;F Ke;jpa jpdj;jpy; khztUf;F mwpT+l;lk; nra;J gpd;tUk;

nghUs;fisj; Njitahd msTf;Fr; Nrfupj;Jf;nfhs;s topg;gLj;Jq;fs;.

• glj;jpy; fhl;lg;gl;Ls;sthW Jthuq;fs; ,lg;gl;l Vwj;jho 30cm cauKk;

20cm tpl;lKila cUistbt (gPg;gha; Nghd;w) jfug; ghj;jpuk; my;yJ

gpshj;jpf;F ghj;jpuk;.

• Jthuq;fs; ,lg;glhj Nkw;gb msTila Nkw;gb tifiar; Nru;e;j

ghj;jpunkhd;W.

• 50cm x 50cm msTila cNyhfj; jfL my;yJ jbj;j fhl;Nghl; Jz;L

my;yJ gyifj;Jz;L.

12345678901234567890
12345678901234567890
12345678901234567890
1234567890123456789012345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012

123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012123456789012345678901234
123456789012345678901234
123456789012345678901234
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123456789012
12345678901234567890123
12345678901234567890123
12345678901234567890123
12345678901234567890123

epykl;lk;

 tpiutpy;

 cf;Fk;

nghUs;fs;

,yFthf

cf;fhj

nghUl;fs;

  

fWg;G epw nkOFj;jhs;

fWg;G epw nkOFj;jhs;

epykl;lk;

epyj;jpy; Njhz;lg;gl;l Fop

12345678901234567890
12345678901234567890
12345678901234567890
12345678901234567890

123456789012345678901234567
123456789012345678901234567
123456789012345678901234567
123456789012345678901234567
123456789012345678901234567

12345678901234567890
12345678901234567890
12345678901234567890
12345678901234567890

12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901

12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789
12345678901234567890123456789

1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012

123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890

12345678901234567890123
12345678901234567890123
12345678901234567890123
12345678901234567890123

  ,yFthf cf;fhj

nghUl;fs;

epyk;

  tpiutpy; cf;Fk;

nghUl;fs;
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• $l;nlU jahupg;gjw;fhf tpiuthf cf;fj;jf;f nghUs;fs;> ,yFtpy; cf;fhj

jd;ikAila nghUs;fs;. xt;nthU tifapYk; Kk;%d;W khjpupfs; tPjk;.

• fWg;G epw nkOFj;jhs; - 3 Jz;Lfs;

• ePu;

• Nkw;gb nghUs;fis itj;J nghJ Nkirnahd;wpidj; jahu;g;gLj;Jq;fs;.

• Jthuq;fs; ,lg;glhj ghj;jpuj;ij epyj;jpy; Njhz;lg;gl;l xU Fopahff;

fUJkhWk;> gyif/jfl;L/fhl;Nghl; Jz;il epy Nkw;gug;ghff; fUJkhWk;>

Jisfs; ,lg;gl;l ghj;jpuj;ij gPg;gha; Mff; fUJkhWk; me;je;jf; FOTf;F

mwpTWj;jy; toq;Fq;fs;.

,izg;G 1.3.5,izg;G 1.3.5,izg;G 1.3.5,izg;G 1.3.5,izg;G 1.3.5

~~njupT nra;J ifahs Ntz;ba Ez;zq;fpfs;||~~njupT nra;J ifahs Ntz;ba Ez;zq;fpfs;||~~njupT nra;J ifahs Ntz;ba Ez;zq;fpfs;||~~njupT nra;J ifahs Ntz;ba Ez;zq;fpfs;||~~njupT nra;J ifahs Ntz;ba Ez;zq;fpfs;||

• ghlrhiy tpQ;Qhd rQ;rpiff;fhf ~jpy;rhd;| Nrfupj;j jfty;fs; ,Njh!

• Ez;zq;fpfs; gw;wp...

• jdpj;jdpahf ,Uf;Fk; epiyapy; ntWq;fz;zhy; fhzKbahj mq;fpfs;.

• ituR> gw;wPupah> gq;fR> ePyg;gr;ir my;fh> Guw;NwhNrhth vd ,tw;iw

tifg;gLj;jyhk;.

• gdpf;fl;bapDs;Sk;> nfhjpf;Fk; ePupYk;> cg;Gr; nrwpe;j ePupYk;> mkpyk;>

ngw;Nwhy; - Bry; Nghd;w jputq;fspYk; ,tw;Ws; rpy tiffisf; fhzyhk;.

• capupdq;fspd; clypDs;Sk; fhzyhk;.

• jw;NghrzpfshfTk;> xl;Lz;zpfs;> mOfy;tsupfs;> xd;wpathopfs; Nghd;w

gpwNghrzpfshfTk; fhzg;gLk; Ez;zq;fpfSk; cs;sd.

• Ez;zq;fpfis rhjfkhd tifapy; gad;gLj;Jjy;Ez;zq;fpfis rhjfkhd tifapy; gad;gLj;Jjy;Ez;zq;fpfis rhjfkhd tifapy; gad;gLj;Jjy;Ez;zq;fpfis rhjfkhd tifapy; gad;gLj;Jjy;Ez;zq;fpfis rhjfkhd tifapy; gad;gLj;Jjy;

1 .1 .1 .1 .1 . itj;jpaj;Jiwapy;...itj;jpaj;Jiwapy;...itj;jpaj;Jiwapy;...itj;jpaj;Jiwapy;...itj;jpaj;Jiwapy;...

• Neha;fisf; Fzg;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; Ez;Zapu; nfhy;ypfSk;>

Neha;j;jLg;Gf;fhd jLg;G kUe;JfSk;> njhl;rpndjpupfSk; (er;;nrjpupfSk;)

Ez;zq;fpfisg; gad;gLj;jpj; jahupf;fg;gLfpd;wd.

• nghJthf xU Ez;zq;fptif Ruf;Fk; er;Rj;jd;ikahd gjhu;j;jq;fs;>

kw;nwhU Ez;zq;fp tiff;F er;Rj;jd;ikahditahf mikAk;. ,t;thwhd

er;Rj;jd;ikia Vw;gLj;Jtjw;F kpff; Fiwe;j nrwpT$l NghJkhdJ.

2 .2 .2 .2 .2 . ghy; czTg;nghUs; cw;gj;jpapy;...ghy; czTg;nghUs; cw;gj;jpapy;...ghy; czTg;nghUs; cw;gj;jpapy;...ghy; czTg;nghUs; cw;gj;jpapy;...ghy; czTg;nghUs; cw;gj;jpapy;...

• japu; kw;Wk; Nahfl; cw;gj;jpapd; NghJ ,yf;wpf; mkpy gw;wPupah mlq;fpAs;s

~ciw| Nru;f;fg;gLk;.

• ghw;fl;b (rP];) cw;gj;jpapd;NghJ nudpd; nehjpaj;Jld; gad;gLj;jg;gLtJ

,yf;wpf; mkpy gw;wPupah MFk;. mjd; gpd;du; ciwe;j ghypd; kPJ gq;fR

tsu;r;rpaila ,lkspf;fg;gLk;.
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3 .3 .3 .3 .3 . tpdhfpup cw;gj;jpapd; NghJ...tpdhfpup cw;gj;jpapd; NghJ...tpdhfpup cw;gj;jpapd; NghJ...tpdhfpup cw;gj;jpapd; NghJ...tpdhfpup cw;gj;jpapd; NghJ...

• caupa nty;y (rPdp) mlf;fj;ijf; nfhz;l gjdPupd; kPJ xl;rprdpd;wpa

epge;jidfspd;NghJ kJtk; vDk; gq;fR njhopw;gLtjhy; Kjypy; vjapy;

kJrhuk; cw;gj;jpahFk;.

• mt;thW Njhd;Wk; vjapy; kJrhuj;jpd;kPJ xl;rprDs;s epge;jidapd; fPo;

mnrw;Nwhgw;wu; njhopw;gLtjhy; mnrw;wpf; mkpyk; cw;gj;jpahFk;.

• Vwj;jho 4% nrwpTila mnrw;wpf; mkpyk; ~~tpdhfpup|| vdg;gLk;.

4 .4 .4 .4 .4 . Jk;Gf; ifj;njhopypy;...Jk;Gf; ifj;njhopypy;...Jk;Gf; ifj;njhopypy;...Jk;Gf; ifj;njhopypy;...Jk;Gf; ifj;njhopypy;...

• Njq;fha; cupkl;ilia ePupy; CwtpLtjhy; ehu;fisg; gpizj;J

itj;jpUf;Fk; ngf;upd; kPJ gw;wPupah njhopw;gLk;.

• xl;rprd; cs;s epiyapy; ,j;njhopw;ghL Muk;gpj;J> xl;rprdpd;wpa epiyapy;

,j;njhopw;ghl;bd; tPjk; mjpfupf;Fk;.

• vdNt ehu;fis (Jk;ig) Ntwhf;fpg; ngw Kbfpd;wJ.

5 .5 .5 .5 .5 . $l;nlU jahupg;gpd;NghJ...$l;nlU jahupg;gpd;NghJ...$l;nlU jahupg;gpd;NghJ...$l;nlU jahupg;gpd;NghJ...$l;nlU jahupg;gpd;NghJ...

• jhtu kw;Wk; tpyq;F kPjpfisg; gpupifailar; nra;tjd; %yNk $l;nlU

jahupf;fg;gLfpd;J.

• gPg;gha; Kiw> FopKiw> Ftpay;Kiw Mfpa gpujhdkhd %d;W Kiwfspy;

$l;nlU jahupf;fg;gLfpd;wJ.

• cf;fr; nra;a Ntz;ba nghUs;fis xOq;fhf gilgilahf ,l;L xt;nthU

gilapd; kPJk; rpwpjsT ePUk;> $l;nlUTk; ,lg;gLk;.

• ,g;nghUs;fs; cf;Ftjpy; gw;wPupahTk; gq;fRk; gq;fspg;Gr; nra;Ak;.

• xl;rprd; ,Uj;jy;> <uypg;G ,Uj;jy; Mfpad ,d;wpaikahj epge;jidfshFk;

vd;gij epidtpy; ,Uj;jpf;nfhs;StJ mtrpakhFk;.

• fhgd;:iejurd; tpfpjj;ij (C:N) Fiwe;j ngWkhdj;jpy; NgZtJ

mtrpakhtjhy; gRikahd fpspuprpbah ,iyfs;  kw;Wk; A+upah> mNkhdpak;

ry;Ngw;W Nghd;wtw;iwr; Nru;g;gJ nghUj;jkhdJ.

Ez;zq;fpfs; ghjfkhditahfTk; jPq;F gaf;fj;jf;fitAkhfEz;zq;fpfs; ghjfkhditahfTk; jPq;F gaf;fj;jf;fitAkhfEz;zq;fpfs; ghjfkhditahfTk; jPq;F gaf;fj;jf;fitAkhfEz;zq;fpfs; ghjfkhditahfTk; jPq;F gaf;fj;jf;fitAkhfEz;zq;fpfs; ghjfkhditahfTk; jPq;F gaf;fj;jf;fitAkhf

mikjy;....mikjy;....mikjy;....mikjy;....mikjy;....

1 .1 .1 .1 .1 . Neha;fis Vw;gLj;Jjy;...Neha;fis Vw;gLj;Jjy;...Neha;fis Vw;gLj;Jjy;...Neha;fis Vw;gLj;Jjy;...Neha;fis Vw;gLj;Jjy;...

• Ez;zq;fpfs; fhuzkhf Vw;gLk; Neha;> njhw;WNeha; vdTk;> me;Ez;zq;fp

Nehahf;fp vdTk; me;Ez;zq;fpf;F thoplk; toq;Fk; mq;fp tpUe;J toq;fp

vdTk; miof;fg;gLfpd;wJ.

• nfhg;Gspg;ghd;> rpd;dKj;J> nlq;F Nghd;w Neha;fs; ituRj; njhw;Wf;

fSf;fhd rpy cjhuzq;fshff; Fwpg;gplyhk;.

• Vw;Gtyp> njhz;ilf;fug;gd;> fhrNeha; Nghd;wtw;iw gw;wPupahj; njhw;Wf;fhd

rpy cjhuzq;fshff; Fwpg;gplyhk;.

• mkPgh tapw;WisT> kNyupah> Midf;fhy; Neha; Nghd;wtw;iw

Guw;NuhNrhth njhw;Wf;fSf;fhd rpy cjhuzq;fshff; Fwpg;gplyhk;.

• Njky;> glu;jhkiu Nghd;wtw;iw gq;fRj; njhw;Wf;fSf;fhd rpy

cjhuzq;fshff; Fwpg;gplyhk;.

• ituR> gw;wPupah> gq;fR> my;fh> Guw;NwhNrhth Mfpa rfy Ez;zq;fpfSk;

tpyq;Ffspy; kl;Lkd;wp jhtuq;fspYk; Neha;fis Vw;gLj;jf; $badthFk;.

• ,iyfspy; Gs;spfs; Njhd;Wjy;> mbaOfy;> ntspwy;> ,iy gd;dpwg;gly;>

gFjpfs; tpfhukiljy; Nghd;wit Ez;zq;fpfs; fhuzkhf Vw;gLk; jhtu

Neha;fSf;fhd rpy cjhuzq;fshFk;.
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2 .2 .2 .2 .2 . czT gOjiltjpy; Ez;zq;fpfs; gq;fspf;Fk; tpjk;...czT gOjiltjpy; Ez;zq;fpfs; gq;fspf;Fk; tpjk;...czT gOjiltjpy; Ez;zq;fpfs; gq;fspf;Fk; tpjk;...czT gOjiltjpy; Ez;zq;fpfs; gq;fspf;Fk; tpjk;...czT gOjiltjpy; Ez;zq;fpfs; gq;fspf;Fk; tpjk;...

• cztpd; kPJ Ez;zq;fpfs; tho;e;jthW Nghriz ngWk;NghJ mt;Tztpd;

epwk;> Rit> kzk;> mkpy - %yj;jd;ik> Nghrhf;Fg; ngWkhdk; Nghd;wit

khw;wkiltjhYk;> Rug;Gfs; Nru;tjhy; cztpd; ngsjpf> ,urhad epiy

khw;wkiltjhYk; mt;TzT Efu;Tf;Fg; nghUj;jkw;w epiyia milAk;.

• Guj cztpd; kPJ Ez;zq;fpfs; njhopw;gLtjhy; mOfy; epfOk;.

• Rf;FNuhR mlq;fpAs;s fhNghitjNuw;W czTfspd; kPJ Ez;zq;fpfs;

njhopw;gLtjhy; ~nehjpg;G| epfOk;.

• nfhOg;G czTfspd; kPJ Ez;zq;fpfs; njhopw;gLtjhy; mf;nfhOg;GzT

~~ghz;ly;|| milAk;.
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Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0Nju;r;rp      1.0 ::::: tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;.tpQ;Qhdp Nghd;W Rw;whliy mtjhdpg;ghu;. ;; ;; ;

jhf;fq;fs; gw;wp EZfpaha;thu;.jhf;fq;fs; gw;wp EZfpaha;thu;.jhf;fq;fs; gw;wp EZfpaha;thu;.jhf;fq;fs; gw;wp EZfpaha;thu;.jhf;fq;fs; gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 1.4Nju;r;rp kl;lk; 1.4Nju;r;rp kl;lk; 1.4Nju;r;rp kl;lk; 1.4Nju;r;rp kl;lk; 1.4 ::::: Njitf;Nfw;g nghUj;jkhd Ma;T$l cgfuzq;fisg;

gad;gLj;Jthu;.

nraw;ghL    1.4nraw;ghL    1.4nraw;ghL    1.4nraw;ghL    1.4nraw;ghL    1.4 ::::: ~~Ma;T$l cgfuzq;fisg; gad;gLj;JNthk;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 1.4.1 ,y; jug;gl;Ls;s Njbaha;T mwpTWj;jy;

gj;jpuk; - VO gpujpfs;

• ,izg;G 1.4.2 ,y; jug;gl;Ls;s MrpupaUf;Fupa

mwpTWj;jy;fs;.

• ,izg;G 1.4.3 ,y; jug;gl;Ls;s  ~~Ma;T$l cgfuzq;

fis ,dq;fhz;Nghk;.|| fl;Liu - VO gpujpfs;

• 1 - 7 tiu ,yf;fq;fs; vOjg;gl;l VO rPl;Lfs;.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 1.4.1gb 1.4.1gb 1.4.1gb 1.4.1gb 1.4.1 ::::: • jf;if Jisg;ghid tFg;gpy; fhl;rpg;gLj;Jq;fs;.

• mJ gad;gLj;jg;gLk; tpjj;ijr; nra;J fhl;Lq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;Jiuahl;iy elj;Jq;fs;.

• jf;if Jisg;ghd;> Njitf;Nfw;g mwpT+l;lj;Jld;

gad;gLj;jNtz;ba Xu; Ma;T$l cgfuzkhFk;.

• jf;ifj; Jisg;ghd; jtpu NkYk; gy cgfuzq;fs;

Ma;T$lj;jpy; cs;sd.

• Ma;T$l cgfuzk; xt;nthd;iwAk; gaDWjp

Aila tifapy; gad;gLj;jpg; gupr;rak; ngWj

yhdJ tpQ;Qhdk; fw;Fk; khzt khztpauJ

nghWg;ghFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 1.4.2gb 1.4.2gb 1.4.2gb 1.4.2gb 1.4.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ;

nrYj;JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;Kft+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

• Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 1.4.3gb 1.4.3gb 1.4.3gb 1.4.3gb 1.4.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd

fUj;Jf;fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j

gpd;du; gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T

nra;Aq;fs;.

• Ma;T$l cgfuzq;fis me;je;jj; Njitf;Nfw;g

mwpT+l;lj;Jld; gad;gLj;Jjy; Ntz;Lk;.

• Ma;T$l cgfuzq;fis ntt;NtW epajpfspd;gb

tifg;gLj;jyhk;.

• Ma;T$lnkhd;iw elj;jpr; nry;Yk;NghJ mq;F

fhzg;gLk; cgfuzq;fis ,dq;fhzy;> njupT

nra;jy;> gad;gLj;jy;> cupa tifapy; nghjp nra;J

itj;jy;> fsQ;rpag;gLj;jy; Nghd;wit njhlu;ghfg;

gupr;rak; ngWtJ mtrpakhFk;.

• ~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;.||

vDk; fl;Liu %yk; ,J njhlu;ghf NkYk; tplaq;

fis mwpe;Jnfhs;syhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• jug;gl;Ls;s epajpfspd;gb Ma;T$l cgfuzq;fis tifg;gLj;Jthu;.

• Ma;T$lj;jpy; gad;gLj;jg;gLk; cgfuzq;fspd; %yk; ngWk; gad;fis

tpsf;Fthu;.

• Ma;T$l cgfuzq;fisg; gaDWjpAila tifapy; ifahs;thu;.

• Njitf;Nfw;g cgfuzq;fisj; njupTnra;J nfhs;thu;.

• mwpTWj;jy;fis mDrupg;ghu;.
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,izg;G 1.4.1,izg;G 1.4.1,izg;G 1.4.1,izg;G 1.4.1,izg;G 1.4.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~Ma;T$l cgfuzq;fisg; gad;gLj;JNthk;.||~~Ma;T$l cgfuzq;fisg; gad;gLj;JNthk;.||~~Ma;T$l cgfuzq;fisg; gad;gLj;JNthk;.||~~Ma;T$l cgfuzq;fisg; gad;gLj;JNthk;.||~~Ma;T$l cgfuzq;fisg; gad;gLj;JNthk;.||

• tisa tbtj;jpy; cs;s Ntiy epiyaq;fSs; xd;W cq;fs; FOTf;FupaJ.

mjw;Fr;nry;Yq;fs;.

• ~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;.||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;.||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;.||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;.||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;.|| vDk; fl;Liuia crhtp>

Ma;T$l nraw;ghLfSf;fhfg; gad;gLj;jg;gLk; cgfuzq;fis ,dq;fhZq;fs;.

• mt;Tgfuzq;fspd; gpuNahfg; ngaiuAk; Mq;fpyg; ngaiuAk; gl;baw;gLj;

Jq;fs;. ahNjDk; cgfuzj;Jf;nfdg; gad;gLj;jg;gLk; tpNrl FwpaPL

cs;sjhapd; mjidAk; gl;baypy; cl;gLj;Jq;fs;.

• gj;jpuj;jpy; jug;gl;Ls;s mwpTWj;jy;fspd;gb mt;Tgfuz mikg;igj; jahu;g;

gLj;jp nraw;ghl;by; <Lgl;L mt;Tgfuzq;fspd; njhopiy ,dq;fhZq;fs;.

• nraw;ghl;bd; Kbtpy; mikg;igj; jahu;g;gLj;Jtjw;fhfg; gad;gLj;jpa

cgfuzq;fis Muk;gj;jpy; fhzg;gl;l tifapy; xOq;FgLj;Jq;fs;.

• xU Ntiy epiyaj;jpy; nraw;ghl;ilr; nra;J Kbj;j gpd;du;> xOq;fhf

mLj;jLj;j Ntiy epiyaq;fSf;Fr; nrd;W rfy nraw;ghLfspYk; <LgLq;fs;.

• nghJ Nkirapy; itf;fg;gl;Ls;s ,yf;fr; rPl;Lf;fSs; xd;iwj; njupT nra;J>

mt;tpyf;fj;jpd; nraw;ghl;Lf;Fupa jfty;fis khj;jpuk; Mf;fG+u;tkhd tifapy;

tFg;gpy; Kd;itf;f Maj;jkhFq;fs;.

,izg;G 1.4.2,izg;G 1.4.2,izg;G 1.4.2,izg;G 1.4.2,izg;G 1.4.2

MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;

•  nkd;ikahd wg;gu; milg;ghd; Jisg;gjw;fhf...

• wg;gu; milg;ghd;/jf;if milg;ghd;> jf;if Jisf;Fk; njhFjp> fz;zhbf;

Foha; Njitg;gLkhapd; rpwpjsT ePu; Mfpatw;iwj; jahu;g;gLj;jpf; nfhs;Sq;fs;.

• njhFjpapy; cs;s jf;if Jisg;ghd;fSs; Fwpj;j fz;zhbf;Fohiag;

GFj;jj;jf;fthW rpwpa tl;lKila jf;ifj;Jisg;ghidj; njupT nra;J

nfhs;Sq;fs;.

•  milg;ghdpy;/jf;ifapy; tpl;lk; Fiwthd gf;fj;ijj; jpUg;gp> Jisf;f Ntz;ba

,lj;jpy; xU Jsp ePiu ,l;L> mt;tplj;jpy; jf;ifj; Jisg;ghid itj;J

KWf;fpr; Row;wp jf;ifia / wg;gu; milg;ghid JisAq;fs;.

• jf;if Jisg;ghd; jf;ifAs;/milg;ghdpDs; ,Uf;Fk; epiyapy; jf;if

Jisg;ghd; njhFjpapy; cs;s cNyhff; Nfhiy> jf;if Jisg;ghdpd; Jis

apd; Clhfr; nrYj;jp> mjDs; rpiwg;gl;Ls;s wg;gu; Jz;il mg;Gwg;gLj;Jq;fs;.

• mLj;jjhf> fz;zhbf; Fohia jf;ifapd;/milg;ghdpd; Jisapd; Clhfj;

Njitahd msTf;F cl;gLj;jpa gpd; jf;if Jisg;ghid mg;Gwg;gLj;Jq;fs;.

• jf;if Jisg;ghDk; fz;zhbf;FohAk; rkkhd tpl;lKiladthapd; jf;ifj;

Jisg;ghid> jf;ifapypUe;J/milg;ghdpypUe;J mg;Gwg;gLj;jpa gpd;du;

fz;zhbf;Fohia rtu;f;fhu ePupy; Njha;j;J Jisapy; itj;Jr; Row;wp cl;GFj;

Jq;fs;.
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Ntiy epiyaq;fisj; jahupg;gjw;fhd mwpTWj;jy;fs;:Ntiy epiyaq;fisj; jahupg;gjw;fhd mwpTWj;jy;fs;:Ntiy epiyaq;fisj; jahupg;gjw;fhd mwpTWj;jy;fs;:Ntiy epiyaq;fisj; jahupg;gjw;fhd mwpTWj;jy;fs;:Ntiy epiyaq;fisj; jahupg;gjw;fhd mwpTWj;jy;fs;:

• Ntiy epiyaq;fis 1 - 7 tiu ,yf;fkpLq;fs;.

• mt; Ntiyepiyaq;fspy; 1 - 7 tiuapy; ,yf;fkpl;L fPNo jug;gl;Ls;s

cgfuzq;fis itAq;fs;.

• mt;Ntiy epiyaq;fspy; 1 - 7 tiuapyhd gpd;tUk; mwpTWj;jy;fisAk;

itAq;fs;.

(nraw;gbtj;jpy; mlq;fpAs;s rfy nraw;ghLfspYk; rfy FOf;fisAk;(nraw;gbtj;jpy; mlq;fpAs;s rfy nraw;ghLfspYk; rfy FOf;fisAk;(nraw;gbtj;jpy; mlq;fpAs;s rfy nraw;ghLfspYk; rfy FOf;fisAk;(nraw;gbtj;jpy; mlq;fpAs;s rfy nraw;ghLfspYk; rfy FOf;fisAk;(nraw;gbtj;jpy; mlq;fpAs;s rfy nraw;ghLfspYk; rfy FOf;fisAk;

<LgLj;j vjpu ;ghu ;f ;fg ;gLfpd;wJ. nraw;gbtj;jpy; 7 nraw;ghLfs;<LgLj;j vjpu ;ghu ;f ;fg ;gLfpd;wJ. nraw;gbtj;jpy; 7 nraw;ghLfs;<LgLj;j vjpu ;ghu ;f ;fg ;gLfpd;wJ. nraw;gbtj;jpy; 7 nraw;ghLfs;<LgLj;j vjpu ;ghu ;f ;fg ;gLfpd;wJ. nraw;gbtj;jpy; 7 nraw;ghLfs;<LgLj;j vjpu ;ghu ;f ;fg ;gLfpd;wJ. nraw;gbtj;jpy; 7 nraw;ghLfs;

mlq;fpAs;sd. ghlj;jpl;lj;jpy; ,lk;ngw;Ws;s rfy cgfuzq;fSk;mlq;fpAs;sd. ghlj;jpl;lj;jpy; ,lk;ngw;Ws;s rfy cgfuzq;fSk;mlq;fpAs;sd. ghlj;jpl;lj;jpy; ,lk;ngw;Ws;s rfy cgfuzq;fSk;mlq;fpAs;sd. ghlj;jpl;lj;jpy; ,lk;ngw;Ws;s rfy cgfuzq;fSk;mlq;fpAs;sd. ghlj;jpl;lj;jpy; ,lk;ngw;Ws;s rfy cgfuzq;fSk;

cs;slq;Fk; tifapNyNa ,r;nraw;ghLfs; jpl;lkplg;gl;Ls;sd.)cs;slq;Fk; tifapNyNa ,r;nraw;ghLfs; jpl;lkplg;gl;Ls;sd.)cs;slq;Fk; tifapNyNa ,r;nraw;ghLfs; jpl;lkplg;gl;Ls;sd.)cs;slq;Fk; tifapNyNa ,r;nraw;ghLfs; jpl;lkplg;gl;Ls;sd.)cs;slq;Fk; tifapNyNa ,r;nraw;ghLfs; jpl;lkplg;gl;Ls;sd.)

khztiur; nraw;ghl;by; <LgLjtw;Fupa mwpTWj;jy;fs;khztiur; nraw;ghl;by; <LgLjtw;Fupa mwpTWj;jy;fs;khztiur; nraw;ghl;by; <LgLjtw;Fupa mwpTWj;jy;fs;khztiur; nraw;ghl;by; <LgLjtw;Fupa mwpTWj;jy;fs;khztiur; nraw;ghl;by; <LgLjtw;Fupa mwpTWj;jy;fs;

• tFg;G khztiu> Ntiyepiyaq;fspd; vz;zpf;iff;F mika FOf;fshfg;

gpupAq;fs;.

• xU FOTf;F xU nraw;ghl;Lf;F 10 epkplk; tPjk; toq;fp> FOf;fis Row;rpahfr;

nrd;W rfy nraw;ghLfspYk; <Lgl topg;gLj;Jq;fs;.

• gd;khdpapdhy; (Multimeter) mstPLfisg; ngWtjw;fhf khztUf;F Jiz

GupAq;fs;.

• rfy FOf;fSk; rfy nraw;ghLfisAk; nra;J Kbj;j gpd; mtw;Ws; FOTf;F

xd;whfr; nraw;ghLfisj; njupTnra;J Kd;itg;gjw;F rPl;bOg;G Kiwiaf;

ifahSq;fs;.

cgfuzj;njhFjpg; gl;bay;cgfuzj;njhFjpg; gl;bay;cgfuzj;njhFjpg; gl;bay;cgfuzj;njhFjpg; gl;bay;cgfuzj;njhFjpg; gl;bay;

Ntiy epiyak; 1: Kfit (200ml)> msf;Fk; rhb (200ml)> Fohap (25ml) epw
%l;ba ePu; (NtWgl;l msTila mstPl;L cgfuzq;fis

Ak; gad;gLj;jyhk;.)

Ntiy epiyak; 2: mstp> mstp jhq;fp(ku my;yJ ,wg;gu;/jf;ifj; jhilg;

gpbnfhz;l jhq;fp)

Kfit> Gdy;> epw%l;ba ePu;> $k;Gf; FLit (my;yJ

epakpg;Gf; FLit)

Ntiy epiyak; 3: Kj;Jyhj;juhR. fbfhuf;fz;zhb> Gdy;> fdkhdf; FLit>

ePu; ,lg;gl;l fOT Nghj;jy;> ePu;> cg;G (my;yJ ePupy;

fiuaj;jf;f xU gjhu;j;jk;)

Ntiy epiyak; 4: 3.8V kpd;#s; kpd;Fkpo;> 1.5V cyu; fyq;fs; - 2> Msp>

Rw;Wg;gyif> (Rw;Wg;gyif ,y;iyNay; khw;Wtop nahd;iwg;

gad;gLj;Jq;fs;.)

Nthy;w;Wkhdp> mk;gpau; khdp> gd;khdp (Multimeter)
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Ntiy epiyak; 5: cuYk; cyf;ifAk; Kfit

nfhjpFoha; Gdy;

Nrhjidf;Foha;g;gpb tbjhs;

gd;rd; RluLg;G/kJrhu tpsf;F ePu;

KMnO4 gspq;Ffs; rpy

Ntiy epiyak; 6: Kf;fhyp fk;gptiy jl;il mbf;FLit

gd;rd; RluLg;G/kJrhu tpsf;F KMnO4 gspq;Ffs;

ePu; rpy

mYkpdpak; jhs; 1

Ntiy epiyak; 7: Kf;fhyp fspKf;Nfhzp Glf;FifAk; %bAk;

Glf;Fiff;FwL

Ruz;br;Rj;jg;gLj;jpa kf;dPrpak; ehlhj;Jz;L

gd;rd; RluLg;G

fj;jpupf;Nfhy;

me;je;j Ntiyepiyaj;jpy; gpd;tUk; mwpTWj;jy; gj;jpuq;fis itAq;fs;.me;je;j Ntiyepiyaj;jpy; gpd;tUk; mwpTWj;jy; gj;jpuq;fis itAq;fs;.me;je;j Ntiyepiyaj;jpy; gpd;tUk; mwpTWj;jy; gj;jpuq;fis itAq;fs;.me;je;j Ntiyepiyaj;jpy; gpd;tUk; mwpTWj;jy; gj;jpuq;fis itAq;fs;.me;je;j Ntiyepiyaj;jpy; gpd;tUk; mwpTWj;jy; gj;jpuq;fis itAq;fs;.

Ntiy epiyak; 1: •  200ml KfitapDs; epw%l;ba ePu; 200ml ,Lq;fs;.
•  me;ePupd; 25ml I 25ml  Fohapapdhy;  vLq;fs;.
• Fohapapy; vLj;j ePiu msf;FQ; rhbapDs; ,l;L> 50ml

MFk; tiuapy; epw%l;ba ePiu NkYk; NrUq;fs;.

Ntiy epiyak; 2: • jhq;fpapd; epiyf;Fj;Jf; NfhYf;Fr; rkhe;jukhf mikAk;

tifapy; mstpia epWj;Jq;fs;.

•  mstpapd; kPJ Gdiy itj;J mstpapDs; 50ml ePiu

mlf;Fq;fs;.

• tokw;w ifapdhy; Foha;thapiyr; Row;wpathW 25.5ml
ePiu $k;Gf;FLitapDs; (fdkhd FLitAs;) ngWq;fs;.

Ntiy epiyak; 3: •  cq;fSf;Fj; jug;gl;Ls;s fdkhd FLitapdhy; msf;ff;

$ba jputf; fdtsit cWjpg;gLj;jpf; nfhs;Sq;fs;.

•  Kj;Jyhj; juhrpdhy; 50g  cg;ig epWj;njLq;fs;.

•  mse;j cg;ig Gdypd; JizAld; fdkhd FLitapDs;

,Lq;fs;.

• fOT Nghj;jiyg; gad;gLj;jp> GdypDs; xl;bAs;s

cg;igf; fdkhd FLitapDs; fOtpr; nrYj;Jq;fs;.

• fdkhd FLitapDs; rpwpJ ePu; ,l;L> FLitia cs;sq;

ifapy; itj;J tokhd ifapdhy; gpbj;J cs;sq;if

ia tl;lkhfr; Row;wpathW nkJthf FYf;Fq;fs;.
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• cg;Gf; fiue;j gpd;du;> msTj;jpl;lj;jpd; Njitahd

kl;lj;Jf;F neUq;FksTf;F ePiu epug;gp> ,Wjpahd rpy

Jspfis fOT Nghj;jypdhy; my;yJ Fohapdhy; Nru;j;J

Fwpj;j fdtsTila fiuriyj; jahupAq;fs;.

•  fiurypd; ngau;> jahupj;j jpfjp Mfpatw;iw cs;slf;fpa

xU ngau;r;Rl;bia FLitapd; Nky; xl;Lq;fs;.

Ntiy epiyak; 4:

•  glj;jpy; fhl;bAs;sthW kpd;Rw;iw mikAq;fs;.

•  Rw;wpy; njhluhf mk;gpau; khdpiaj; njhLj;J Rw;wpd;

Clhfg; ghAk; Xl;lj;ij mse;jwpAq;fs;.

• kpd;FkpOf;Fr; rkhe;jukhf Nthy;w;Wkhdpiaj; njhLj;J

mjd; me;jq;fspuz;Lf;Fkpilapyhd mOj;j tpj;jpah

rj;ij mse;jwpAq;fs;.

• MrpupaupdJk; cjtpiag; ngw;W gd;khdpapdhy; kpd;Fkp

opd; Kbtplq;fspuz;Lf;Fk; ,ilapyhd mOj;j tpj;jpah

rj;ij mse;jwpAq;fs;.

• Mrpupaupd; cjtpiag; ngw;W> Rw;wpd;; jpwe;j Fkpopd;

Kbtplq;fSf;F ,ilapyhd jilia mse;jwpAq;fs;.

(gd;khdpapdhy; kpfr;rpwpa Xl;lq;fisNa msf;f KbA

khifahy; Nkw;gb Rw;wpg;ghAk; Xl;lj;ij msg;gJ rpuk

khdJ.)

Ntiy epiyak; 5: •  nghw;whrpak; gukq;fNdw;W gspq;F rpwpjsit cuypy;

,l;L cyf;ifapdhy; Jhshf;Fq;fs;.

•  mj;J}isf; nfhjpFohapDs; ,Lq;fs;.

• nfhjpFohiar; Nrhjidf; Foha; gpbapy; epWj;Jq;fs;.

nfhjpFohia gd;rd; RluLg;gpd; ePy epwr;Rthiyapd;

kPJ gpbj;J mg;Gwkhfr; rha;thfg; gpbj;J FYf;fpathW

Vwj;jho Ie;J epkpl Neuk; ntg;gNkw;Wq;fs;.

• ntg;gNkw;wpa nghUis KfitapDs; ,l;L rpwpjsT

ePupy; ed;F fiuAq;fs;.

• kw;WnkhU Kfitapd; kPJ Gdiy itj;J tbjhis

kbj;J ePupy; eidj;J GdypDs; epWj;Jq;fs;.

• tbjhSld; njhLifailahjthW fz;zhbf;

Nfhnyhd;iw epiyf;Fj;jhfg; gpbj;J fz;zhbapf; Nfhypd;

topNa GdypDs; fiuriy ,l;L fiuriy tbj;njLq;fs;.

• •

×
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Ntiy epiyak; 6: •  jl;il mbf;FLitapDs; ghjpasTf;F ePu; ,Lq;fs;.

•  rpwpa mYkpdpaj;jhs; Jz;nlhd;wpy; nghw;whrpak;

gukq;fNdw;Wg; gspq;Ffs; rpytw;iw ,Lq;fs;. nfhjp

ePupy; mkpoj;jf;f tifapy; mYkpdpaj; jhs;> rpWfy;

xd;iwAk; Nru;j;J nghjpnra;J nfhs;Sq;fs;.

•  mYkpdpak;fw; nghjpia FLitAs; ,Lq;fs;. (mJ

mkpOk; tifapy;)

• gpd;du; Kf;fhyp kPJ fk;gp tiyia epWj;jp itj;J>

fk;gp tiy kPJ jl;il mbf;FLitia itAq;fs;.

• RluLg;gpdhy; ntg;gNkw;Wq;fs;.

Ntiy epiyak; 7: •  Kf;fhypapd; kPJ fspKf;Nfhzpia ,Lq;fs;.

• fspKf;Nfhzpapd; kPJ> %b mg;Gwg;gLj;jg;gl;l Glf;

FLifia itAq;fs;.

• ed;F Ruz;br; Rj;jpfupf;fg;gl;l 2cm ePsKila kf;dprpak;

ehlhj; Jz;il NkYk; rpwpa Jz;Lfshf eWf;fp Glf;

FLifapDs; ,Lq;fs;.

•  Glf;Fiff; Fwl;bdhy; Glf;Fif %biag; gpbj;J Glf;

Fifapd; kPJ itAq;fs;.

• gd;rd; RluLg;igf; nfhSj;jp Glf;Fifia ntg;g

Nkw;Wq;fs;.

• Glf;Fiff; Fwl;bdhy; ,ilapilNa %bia cau;j;jp

Glf;FifapDs; tsp nry;y ,lkspAq;fs;.

• kf;dPrpak; ehlhf;fs; vupe;j gpd;du;> Glf;Fifiaf; Fspu

tpLq;fs;.

,izg;G 1.4.3,izg;G 1.4.3,izg;G 1.4.3,izg;G 1.4.3,izg;G 1.4.3

~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;||~~Ma;T$l cgfuzq;fis ,dq;fhz;Nghk;||

tpQ;Qhd ghlk; fw;Fk; ehk; #oypy; Njbaha;T elj;Jk;NghJ gy;NtW

gupNrhjidfspYk; nraw;ghLfspYk; <LgLfpd;Nwhk;. mjw;fhf gy;NtW Ma;T$l

cgfuzq;fisg; gad;gLj;JtJ mtrpakhFk;. vdNt mg;gupNrhjidfspYk;

nraw;ghLfspYk; <LgLtjw;Fj; Njitahd Ma;T$l cgfuzq;fis

,dq;fhZk; jpwd; ngw;wpUj;jYk; mtw;wpdhy; Mw;wg;gLk; njhopy;fis

mwpe;jpUj;jYk; mtw;iwg; gad;gLj;Jk; jpwidg; ngw;wpUj;jYk; mtrpakhFk;.

vdNt Ma;T$lj;jpy; cs;s gy;NtW cgfuzq;fSs; epjKk; gad;gLj;Jk;

rpy cgfuzq;fis ,dq;fz;L nfhs;Nthk;.

(cgfuzq;fspd; msT NtWghLfspd;gb mtw;Wf;fpilapyhd gUkd; tpfpjq;fis

,dq;fz;L nfhs;Sq;fs;.)
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fdkhd cgfuzq;fs;fdkhd cgfuzq;fs;fdkhd cgfuzq;fs;fdkhd cgfuzq;fs;fdkhd cgfuzq;fs;

jputf; fdtsTfis msg;gjw;fhfg; gad;gLj;jg;gLk; cgfuzq;fs; fdkhd

cgfuzq;fs; vdg;gLk;. gpd;tUtd epjKk; gad;gLj;jg;gLk; fdkhd

cgfuzq;fshFk;.

• Kfit Kfit Kfit Kfit Kfit (Beaker)

• rw;Wg; ngupa jputf; fdtsTfis msg;gjw;

fhfg; gad;gLj;jj;jf;f Xu; cgfuzkhFk;.

• ntt;NtW nfhs;ssTila Kfitfs; cs;

sd. msf;fNtz;ba my;yJ ,lNtz;ba

jputf; fdtsTf;Nfw;g Fwpj;j nfhs;ss

Tila Kfitiaj; jPu;khdpj;Jf; nfhs;s

yhk;.

•  msf;Fk; rhbmsf;Fk; rhbmsf;Fk; rhbmsf;Fk; rhbmsf;Fk; rhb     (Measuring Cylinder)
• fPopUe;J Nkyhf kpy;ypyPw;wu;fspy; msT

Nfhbl;l (Graduated) Xu; mstPl;L cgfuz

khFk;.

• rw;Wg; ngupa jputf; fdtsTfis msg;gjw;

Fg; nghUj;jkhdJ. ,jDs; ve;j cauj;Jf;

Fk; jputj;ij epug;gp mf;fdtsit msTj;

jpl;lj;jpd;gb thrpj;jwpe;J nfhs;syhk;.

• FohapFohapFohapFohapFohap     (Pipette) •   Fwpj;j jputf; fdtsTfisr; rupahf msg;

   gjw;F kpfg; nghUj;jkhd cgfuzk; Fohap

  MFk;.

•   Fkpo;f;Fohap> msT Nfhblg;gl;l Fohap

   vd ,Utifg;gLk;

• Fohapapd; Nky; me;jj;ij thapy; itj;J

fPo; me;jj;ij jputj;Js; ,l;L cwpQ;Rtjhy;

Fohapapy; jputj;ij epug;gpf; nfhs;syhk;.

my;yJ Fohap epug;gpia   (pipette fillter)
gad;gLj;jp FohapapDs; jputk; GFj;jg;gLk;.

• Mgj;ij tpistpf;fj;jf;f jputq;fis msf;

Fk; re;ju;g;gq;fspy; mj;jputj;ij epug;Gtjw;

fhf Fohap epug;gpiag; gad;gLj;JtJ kpfg;

nghUj;jkhdJ. Fohapiaf; ifahy; gpbj;

jpUf;Fk;NghJ mDrupf;f Ntz;ba tpNrl

khd topKiwfs; cs;sd.
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• mstp (Burette) •   Fwpj;j Njitahd msT jputf; fdtsit

   Ntwhf;fpg; ngWtjw;Fk; ntspNaw;wg;gl;l

   jputf; fdtsit mse;J nfhs;tjw;Fk;

   mstpiag; gad;gLj;jyhk;.

• ,jw;fhf mstpapd; msTj;jpl;lk;

NkypUe;J fPohf msTNfhblg;gl;ls;sJ.

• Vwj;jho 

1
10

 kpy;yp kPw;wu; msTf;Fr; rpwpa

jputf; fdtsTfisf;$l jpUj;jkhf msg;g

jw;F mstpiag; gad;gLj;jyhk;.

• FLitfs; (Flasks) •   fdkhd mstPLfSf;fhf Njitf;Nfw;gg;

   gad;gLj;jg;gLk; kw;WnkhU mstPl;L

   cgfuzk; FLitahFk;. FLitfs; gy

   tifg;gLk;.

   $k;Gf;     epakpg;Gf;    tl;l mbf;    jl;il mbf; fdkhdf;

  FLit     FLit       FLit       FLit  FLit

     (Flask - Conical)           (Flask - Titration)    (Flask - Round Bottom)  (Flask - Flat Bottom)       (Flask - Volumetric)

jpzpitjpzpitjpzpitjpzpitjpzpit/epiwia msf;Fk; cgfuzq;fs;epiwia msf;Fk; cgfuzq;fs;epiwia msf;Fk; cgfuzq;fs;epiwia msf;Fk; cgfuzq;fs;epiwia msf;Fk; cgfuzq;fs;

• Kj;Jyhj; juhRKj;Jyhj; juhRKj;Jyhj; juhRKj;Jyhj; juhRKj;Jyhj; juhR     (Triple Beam Balance)
• gupNrhjidfspd;NghJ nghUs;fspd;

jpzpit msg;gjw;fhfg; gad;gLj;Jtjw;F

kpfg; nghUj;jkhd Xu; cgfuzkhFk;.

• 0'1g njhlf;fk; 2610g tiuapyhd jpzpTfis

msf;fyhk;. (Mf;fpkpBR tpjpia tha;g;Gg;

ghu;j;jypy; Nghd;W) jputj;jpDs; mkpo;j;jpa

ahNjDnkhd;wpid jpzpitAk; mse;J

nfhs;syhk;.
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• ,urhadj; juhR,urhadj; juhR,urhadj; juhR,urhadj; juhR,urhadj; juhR (Chemical Balance)
• ,urhadg; nghUl;fspd; jpzpTfis kpfj;

jpUj;jkhf msg;gjw;fhfg; gad;gLj;jj;jf;f

kpf czu;r;rpAila Xu; mstPl;L cgfuz

khFk;.

• 0'001g msT rpwpa jpzpTfisf;$l ,jd;

%yk; msf;fyhk;.

•  tpw;wuhR tpw;wuhR tpw;wuhR tpw;wuhR tpw;wuhR (Spring balance)
                                         • fpuhk;> epA+w;wd; Mfpa mstPl;L myFfspy;

msT Nfhblg;gl;l tpw;wuhRfs; Ma;T

$lj;jpy; epjKk; gad;gLj;jg;gLtJz;L.

• tpw;wuhir epiyf;Fj;jhf cWjpahf itj;J

mjd; fPo; me;jj;jpy; cs;s nfhSf;fpapy;

njhq;ftplg;gl;l nghUspd; kPJ njhopw;gLk;

GtpaPu;g;G tpiria (mjhtJ epiwia)

epA+w;wd; msTj;jpl;lj;jpd; %yk; mse;J

nfhs;syhk;.

• fpuhk; msTj;jpl;lk; %yk; Fwpj;j nghUspd;

jpzpit mse;J nfhs;syhk;.

• NkYk; ahNjDnkhU nghUspd; kPJ gpu

Nahfpf;fg;gLk; tpirapd; gUkid (epA+w;w

dpy;) mse;jwptjw;fhfTk; tpw;wuhirg;

gad;gLj;jyhk;.

kpd; mstPl;L cgfuzq;fs;kpd; mstPl;L cgfuzq;fs;kpd; mstPl;L cgfuzq;fs;kpd; mstPl;L cgfuzq;fs;kpd; mstPl;L cgfuzq;fs;

•  mk;gpau;khdp mk;gpau;khdp mk;gpau;khdp mk;gpau;khdp mk;gpau;khdp (Ammeter)

• kpd; Rw;Wf;fspD}lhfg; ghAk; kpd;Ndhl;lj;

ij msg;gjw;fhfg; gad;gLj;jj;jf;f Xu;

cgfuzkhFk;.

• mk;gpau;khdp> kpd;Rw;wpy; njhluhfj; njhLf;

fg;gLk;.

• mk;gpau; khdpapd; Rl;b jpUk;Gk; vy;iyia

mstpilapy; thrpg;gjd; %yk; Fwpj;j

thrpg;G ngwg;gLk;.

• Fwpj;j thrpg;G ~mk;gpau;| vDk; myfpy;

fhl;lg;gLk;.

• mk;gpau; A  vDk; FwpaPl;bdhy; fhl;lg;gLk;.

kpd;Rw;wpy; mk;gpau;khdp>     vDk;

FwpaPl;bdhy; fhl;lg;gLk;.

A
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•       Nthy;w;Wkhdp Nthy;w;Wkhdp Nthy;w;Wkhdp Nthy;w;Wkhdp Nthy;w;Wkhdp (Voltmeter)

• kpd; Rw;nwhd;wpd; Kbtplq;fs; ,uz;Lf;Fk;

,ilapyhd mOj;j tpj;jpahrj;ij (Nthy;w;

wsT) msg;gjw;fhfg; gad;gLj;jg;gLk; Xu;

cgfuzkhFk;.

• Nthy;w;Wkhdp> Rw;Wf;Fr; rkhe;jukhfj;

njhLf;fg;gLk;.

• Nthy;w;Wkhdpapd; Rl;b jpUk;Gk; vy;iyia

mstpilapy; thrpg;gjd; %yk; Fwpj;j

thrpg;G ngwg;gLk;.

• Fwpj;j thrpg;G ~Nthy;w;W| vDk; myfpdhy;

fhl;lg;gLk;.

• Nthyw;W V  vDk; FwpaPl;bdhy; fhl;lg;gLk;.

kpd;Rw;wpy; Nthy;w;WkhdpahdJ

  vDk; FwpaPl;bdhy; fhl;lg;gLk;.

•  gd;khdp gd;khdp gd;khdp gd;khdp gd;khdp     (Multimeter)
• kpd; cgfuzq;fs; gytw;wpdhy; ngwj;jf;f

gy;NtW thrpg;Gf;fis xNu cgfuzj;jpd;

%yk; ngwj;jf;f trjpiaf; nfhz;l Xu;

cgfuzNk gd;khdp MFk;.

• mstPLfisg; ngWtjw;fhf Map tlq;fs;

(probes) ,uz;bdhy; Rw;Wld; njhLf;fg;gLk;.

• jil> mOj;jtpj;jpahrk;> kpd;Ndhl;lk; Mfpa

rfy mstPLfisAk; ,t;Tgfuzj;jpd; %yk;

mse;jwpayhk;.

Vida Ma;T$l cgfuzq;fs;Vida Ma;T$l cgfuzq;fs;Vida Ma;T$l cgfuzq;fs;Vida Ma;T$l cgfuzq;fs;Vida Ma;T$l cgfuzq;fs;

nfhjp Foha; Nrhjidf;Foha;  vupFoha;

(Boiling tube)        (Test tube) (Ignition tube)

• nfhjp FohahdJ Vida ,uz;L Foha; tiffspYk; ghu;f;f mstpy;

ngupaJ. mj;NjhL ntg;gj;ijj; jhq;fj;jf;f tifapy; NghNuhrpypf;Nfw;Wf;

fz;zhbapdhy; Mf;fg;gl;Ls;sJ.

V
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• vdNt ntg;gNkw;wy; ,lk;ngWk; gupNrhjidfspd;NghJ gad;gLj;jg;gLk;.

•     Vida ,urhadj; jhf;fq;fSf;fhfr; Nrhjidf; Foha; gad;gLj;jg;gLk;.

• fLikahd (nrQ;#lhFk; tiu) ntg;gNkw;w Ntz;ba ,urhadj; jhf;fq;fSf;

fhf vupFoha; gad;gLj;jg;gLk;. (mJ Vwj;jho 5cm ePsKila rpwpa

Foha; MFk;.)

• Nrhjidf; Foha;fs; Nrhlhf; fz;zhbahy; Mf;fg;gl;Ls;sd vdNt mjpf

ntg;gj;ijj; jhq;f khl;lh.

•  Gdy; Gdy; Gdy; Gdy; Gdy;  (Funnel)
• fz;zhbapdhy; my;yJ CLfhl;Lk; gpshj;jpf;fpdhy; Mf;fg;gl;Ls;s gy

Gdy; tiffs; Ma;T$lj;jpy; epjKk; gad;gLfpd;wd.

• jputtiffis cgfuzq;fspDs; ghJfhg;ghfTk;> tPz;tpuakhfhj

tifapYk;> rPuhfTk; ,Ltjw;fhfg; Gdy;fs; (Conical funnels) gad;gLj;jg;gLk;.
• NkYk; ePupDs; rpy thA tiffisr; Nrhjidf; FohapDs; Nrfupg;gjw;fhfTk;

Gdy; gad;gLj;jg;gLk;.

• rpy re;ju;g;gq;fspy; cgfuz mikg;Gf;fspDs; mkpy tiffis ,Ltjw;fhf

Ks;spg;Gdy; (Thistle Funnel) gad;gLj;jg;gLk;.

• xd;Nwhnlhd;W fyf;fhj ,uz;L jputg; gilfSs; xU jputg; gilia

Ntwhf;fpg; ngWtjw;fhf gpupGdy;  (Separating Funnel) gad;gLj;jg;gLk;.

       Gdy;      Ks;spg;Gdy;        gpupGdy;
          (Funnel)                    (Thistle Funnel)                (Separating Funnel)

•  fbfhuf; fz;zhbfs;fbfhuf; fz;zhbfs;fbfhuf; fz;zhbfs;fbfhuf; fz;zhbfs;fbfhuf; fz;zhbfs;     (Watch glass/ Clock glass)

• gy;NtW ,urhadg; gjhu;j;jq;fisj; jw;fhypf

khf ,l;L itj;jy;> EZf;Ff;fhl;b tOf;fp

Vw;wq;fs; jahupf;Fk;NghJ jw;$Wfis

(Samples) ePu; Nkw;gug;gpy; ,Ljy; Nghd;wtw;
Wf;fhf fz;zhbahyhd ,t;Tgfuzq;fs;

gad;gLj;jg;gLk;.
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• ngj;jpupf; fpz;zk;ngj;jpupf; fpz;zk;ngj;jpupf; fpz;zk;ngj;jpupf; fpz;zk;ngj;jpupf; fpz;zk;     (Petri dish)

• ,J Ez;zq;fpfis tsu;j;jy;> ,Uk;Gj;

JUg;gpbf;Fk;NghJ tpuakhFk; cNyhfq;f

spd; jhf;fj;ijr; nra;Jfhl;ly; Nghd;w

re;ju;g;gq;fspy; gad;gLj;jg;gLfpd;w %bAld;

$ba fz;zhbf; fpz;zkhFk;.

•      tOf;fpfSk; %bj;Jz;LfSk;tOf;fpfSk; %bj;Jz;LfSk;tOf;fpfSk; %bj;Jz;LfSk;tOf;fpfSk; %bj;Jz;LfSk;tOf;fpfSk; %bj;Jz;LfSk; (Slides and cover slips)

• gy;NtW jw;$Wfis EZf;Ff;fhl;bapdhy;

mtjhdpf;Fk;NghJ mj;jw;$Wfis Vw;Wt

jw;fhf nky;ypa CLfhl;Lk; jd;ikAila

fz;zhb tOf;fpfs; gad;gLj;jg;gLk;.

• jw;$W cyu;tijj; jtpu;g;gjw;fhfTk;>

jw;$iw gjpj;Jf; nfhs;tjw;fhfTk; mJ

tOf;fp kPJ itf;fg;gl;L %bj;Jz;bdhy;

%lg;gLk;.

• jhop jhop jhop jhop jhop (Trough)
• Ma;T$lg; gupNrhjidfspd;NghJk; gy;NtW

cgfuz mikg;Gf;fisj; jahu;g;gLj;Jk;

NghJk; ePiuAk; Vida jput tiffisAk;

Nrfupj;J itg;gjw;fhf jhop gad;gLj;jg;

gLk;.

•   Ma;T$l jhq;fpMa;T$l jhq;fpMa;T$l jhq;fpMa;T$l jhq;fpMa;T$l jhq;fp (Laboratory stand)
• gy;NtW cgfuzq;fis epWj;jp itg;gjw;

fhf Ma;T$lj;jpy; gad;gLj;jg;gLk; Xu;

cgfuzkhFk;.

• ,J xd;Wld; xd;W ,ize;j gy gFjpf

isf; nfhz;lJ.

• mb> jhq;fp> jiy> gpb Nghd;wit mg;gFjp

fspy; rpythFk;.

• mg;gFjpfs; midj;Jk; Nru;e;j mikg;Ng

KOikahd jhq;fp MFk;.
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• gd;rd; RluLg;G gd;rd; RluLg;G gd;rd; RluLg;G gd;rd; RluLg;G gd;rd; RluLg;G (Bunsen Burner)
• LP thAit vupg;gjd; %yk; kpfr; #lhd

Rthiyiag; ngWtjw;fhf Ma;T$lj;jpy;

gad;gLj;jj;jf;f xU tif mLg;ghFk;.

• kpfr; #lhd Rthiyiaj; jUtNjhL> Gif>

fhgd; mw;w Rthiyiaj; jUtJk;

,t;Tgfuzj;jpd; kw;WnkhU rpwg;gpay;ghFk;.

• kJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;F      (Spirit Lamp)

• vupnghUshf itd; kJrhuj;ijg; gad;

gLj;jp #lhd Rthiyiag; ngwj;jf;f Xu;

cgfuzkhFk;.

• gd;rd; RluLg;gpd; msTf;F ntg;gj;ijj;

juhj NghjpYk;> Njitf;Nfw;g fzprkhd

msT ntg;gj;ij ,t;Tgfuzj;jpd; %yk;

ngwyhk;.

• itd; kJrhuk; vupAk;NghJ kpfr; rpwpjhfNt

Giff;fup Njhd;Wk;.

• mlu;j;jpf;Fg;gpmlu;j;jpf;Fg;gpmlu;j;jpf;Fg;gpmlu;j;jpf;Fg;gpmlu;j;jpf;Fg;gp/jd;dPu;g;Gf; Fg;gpjd;dPu;g;Gf; Fg;gpjd;dPu;g;Gf; Fg;gpjd;dPu;g;Gf; Fg;gpjd;dPu;g;Gf; Fg;gp (Specific gravity bottle / Density bottle)
• xU Fwpj;j jputf; fdtstpd; jpzpit

mse;Jnfhs;tjw;F kpfg; nghUj;jkhd

cgfuzk; mlu;j;jpf;Fg;gpahFk;.

• kpf nky;ypa fz;zhbapyhd cliyAk;>

JthuKila %biaAk; nfhz;lJ.

• Fg;gpapDs; jputj;ij epug;gp %bapdhy;

%baTld; Nkyjpfkhf cs;s jputk;

Jthuj;jpd; Clhf ntspNaWk;.

• tbjhnshd;wpdhy; mlu;j;jpf; Fg;gpapd;

Nkw;gug ;ig ed;F Jilj;J mjDs;

mlq;fpAs;s jputj;jpd; jpzpit mse;J

nfhs;syhk;.

• mlu;j;jpf; Fg;gpapDs; jputj;ij epug;gpa

gpd;du; mjid clw;gFjpapy; gpbj;jyh

fhJ.
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•  cuYk; cyf;ifAk; cuYk; cyf;ifAk; cuYk; cyf;ifAk; cuYk; cyf;ifAk; cuYk; cyf;ifAk; (Mortar and pestle)

• nghUs;fisj; J}shf;Ftjw;fhf (nghb

nra;tjw;fhf) Ma;T$lj;jpy; gad;gLj;jf;

$ba Xu; cgfuzkhFk;.

• gPq;fhd; fspapdhy; (Nghrypd;) Mf;fg;

gl;Ls;sd.

• Kf;fhypKf;fhypKf;fhypKf;fhypKf;fhyp     (Tripod stand)

• Ma;T$l cgfuz mikg;Gf;fspy; jhq;fp

ahfg; gad;gLj;jg;gLtJk; %d;W fhy;fisf;

nfhz;lJkhd Xu; cgfuzkhFk;.

• cNyhfj;jpdhy; Mf;fg;gl;Ls;sJ.

• Kf;fhypapd; kPJ itf;fg;gl;l nghUSf;F

RluLg;G/kJrhu tpsf;F %yk; ntg;gk;

toq;Fk;NghJ Kf;fhypapd; kPJ fk;gptiy

my;yJ fspKf;Nfhzp itf;fg;gl;L mjd;

kPJ nghUs; (cgfuzk;) itf;fg;gLk;.

• tl;ltbt jhq;fpg;gFjp nfhz;l xU tif

Kf;fhypAk; Ma;T$lq;fspy; cz;L. mJ

thiyj;jhs; (Retort stand) vdg;gLk;.
•  fOT Nghj;jy;fOT Nghj;jy;fOT Nghj;jy;fOT Nghj;jy;fOT Nghj;jy; (Wash bottle)

•  gpshj;jpf;Fg; Nghj;jiy mkj;Jtjd; %yk;

mjDs; mlq;fpAs;s fha;r;rp tbj;j ePiu

%f;fpD}lhf ntspNaw;wj;jf;f tifapy;

mikf;fg;gl;l Xu; cgfuzkhFk;.

•  ,urhadf; fiury;fs; jahupf;Fk;NghJk;>

fbfhuf; fz;zhbapy; cs;s ,urhadg;

nghUs;fis mg;Gwg ;gLj;Jk;NghJk;>

fbfhuf; fz;zhbiaf; fOTk; NghJk;>

fiuriyj; Jspj;Jspahfg; ngWtjw;Fk;

,e;j cgfuzj;ijg; gad;gLj;jyhk;.

•  FwL FwL FwL FwL FwL (Tongs)
•   Ma;T$lg; gupNrhjidfspd;NghJ cgfu

   zq;fisg; gw;wpg;gpbg;gjw;fhfTk; jhq;fp

    itj;jpUg;gjw;fhfTk; gy;NtW FwL tif

    fs; gad;gLj;jg;gLfpd;wd. mt;thwhd rpy

   FwL tifs; fPNo jug;gl;Ls;sd.

 Glf;Fiff;FwL/
Glf;Fifg;gpb   rhtzk;      Nrhjidf;Foha; gpb

     (Forcep)                         (Test tube holder)
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• jf;if Jisg;ghd; jf;if Jisg;ghd; jf;if Jisg;ghd; jf;if Jisg;ghd; jf;if Jisg;ghd;      (Cork Borer)

• wg;gu; milg;ghd;fspYk; jf;if milg;ghd;

fspYk; JisapLtjw;fhfg; gad;gLj;jg;gLk;

cgfuzkhFk;.

• ntt;NtW tpl;lKila JisapLtjw;fhfg;

gad;gLj;jj;jf;f cNyhfj;jhyhd Jisg;

ghd; njhFjpnahd;Wk;> mj;Jisg;ghd;fsp

Ds; rpiwg;gLk; wg;gu;/jf;ifg; gFjpiaj;

js;sp ntspNaw;Wtjw;F xU NfhYk; ,jpy;

mlq;Fk;.

• jf;ifj; Jisg;ghidf; $u;ikahf;Ftjw;

fhf jf;ifj; Jisg;ghd; $uhf;fp (Cork
Borer sharpner) gad;gLj;jg;gLk;.

• tbjhs; tbjhs; tbjhs; tbjhs; tbjhs; (Filter Paper)

• fiury;fis tbj;njLg;gjw;fhfg; gad;gLj;

jj;jf;f xUtiff; fljhrpahFk;.

• kbj;J $k;G tbtkhf;fp GdypDs; gbAk;gb

ahf itj;J fiury;fis tbj;njLj;Jf;

nfhs;tjw;fhfg; gad;gLj;jg;gLk;

• ,j;jhs; kpf Ez;zpa Jisfisf; nfhz;l

%yg;nghUspdhy; Mf;fg;gl;Ls;sJ. ,jw;F

jput tiffis cwpQ;rpf ;nfhs;Sk;

jd;ikAk; cz;L.

• fk;gp tiyfk;gp tiyfk;gp tiyfk;gp tiyfk;gp tiy (Wire Gauze)

• Kf;fhypapd; kPJ ahNjDnkhU cgfu

zj;ij ntg;gNkw;Wk; re;ju;g;gq;fspy;

Kf;fhypapd; kPJ ,f;fk;gptiyia itj;J

mjd; kPNj ntg;gNkw;w Ntz;ba cgfuzq;

fs; itf;fg;gLk;.

• fk;gp tiyapd; kPJ fd;dhu; (mRngRj;NjhR)

mlu; G+rg;gl;Ls;sJ. vdNt ntg;gNkw;Wk;

cgfuzk; Neubahf ntg;gj;jpw;F cs;sht

jpy;iy.
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• fspKf;NfhzpfspKf;NfhzpfspKf;NfhzpfspKf;NfhzpfspKf;Nfhzp     (Clay Triangle)

• Glf;Fifiag; gad;gLj;jp ahNjDnkhU

nghUis ntg;gNkw;Wk;NghJ gad;gLj;jg;

gLk; cgfuzkhFk;. Kf;fhypapd; kPJ

fspKf;Nfhzp itf;fg;gl;L mjd;kPNj

Glf;Fif itj;J ntg;gNkw;wg;gLk;.

• Glf;FifAk; %bAk;Glf;FifAk; %bAk;Glf;FifAk; %bAk;Glf;FifAk; %bAk;Glf;FifAk; %bAk;      (Crucible With Lid)

• nghUs;fisf; fLikahf ntg;gNkw;Wtjw;

fhfg; gad;gLj;jg;gLk; Xu; cgfuzkhFk;.

,J gPq;fhd;fspapdhy; (Nghrypd;)  MdJ.

• gPq;fhd;fspapdhyhd %b ,Ug;gjhy; ntg;g

Nkw;wg;gLk; nghUs; Mtpahfp ntspNaWtJ

jtpu;f;fg;gLk;.
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Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0 ::::: GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;

fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.

Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1 ::::: Qhapw;Wj;njhFjp njhlu;ghd gy;NtW mgpg;gpuhaq;fs;

tpUj;jpaile;j tpjj;ij Nehf;Fthu;.

nraw;ghL    2.1nraw;ghL    2.1nraw;ghL    2.1nraw;ghL    2.1nraw;ghL    2.1 ::::: ~~Qhapw;Wj; njhFjpiar; Rw;wpg;ghu;g;Nghk;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 2.1.1 ,y; jug;gl;Ls;s ~~mjpra mfpyk;||

fij.

• ,izg;G 2.1.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gj;;jpug; gpujpfs; %d;W.

• ,izg;G 2.1.3 ,y; jug;gl;Ls;s  ~~kdj;jpiuapy;

mfpyj;ijg; ghu;j;Njhu;;.|| fl;Liuapd;; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 2.1.1gb 2.1.1gb 2.1.1gb 2.1.1gb 2.1.1 ::::: • ~~mjpra mfpyk;||~~mjpra mfpyk;||~~mjpra mfpyk;||~~mjpra mfpyk;||~~mjpra mfpyk;|| fijia ehlf tbtpy; tFg;gpy;

Kd;itf;FkhW rpy khztiu topg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• Re;judpd; fijapy; ,lk;ngw;wijg; Nghd;Nw> Qhapw;

Wj; njhFjp njhlu;ghf gy;NtW fUj;Jf;fs; fhzg;

gLfpd;wd.

• Qhapw;Wj;njhFjp njhlu;ghf tpQ;QhdG+u;tkhf

Njly; elj;JtJ kfpo;r;rpA+l;lf;$baJ.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 2.1.2gb 2.1.2gb 2.1.2gb 2.1.2gb 2.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;Kft+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 2.1.3gb 2.1.3gb 2.1.3gb 2.1.3gb 2.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• #upad;> re;jpud;> Nfhs;fs; ahTk; Qhapw;Wj;

njhFjpapy; mlq;Fk; thd;nghUs;fshFk;.

• Gjpa tpQ;Qhd Kd;Ndw;wj;NjhL thdpaYk;

tpUj;jpaile;jJ.

• thd;nghUs;fs;> rpy fhyq;fspy; fhl;rpaspg;gij

Ak; kw;Wk; rpy fhyq;fspy; fhl;rpaspf;fhikiaAk;

fUj;jpw;nfhs;tNjhL> gy;NtW xspapay; cgfuzq;

fisAk; njhlu;ghly; rhjdq;fisAk; gad;gLj;jp>

tpz;ntspia Muha;tjD}lhf ,Jtiuapy;

mfpyk; njhlu;ghd jfty;fs; fz;lwpag;gl;L tU

fpd;wJ.

• ~~kdj;jpiuapy; mfpyj;ijg; ghu;j;Njhu;||~~kdj;jpiuapy; mfpyj;ijg; ghu;j;Njhu;||~~kdj;jpiuapy; mfpyj;ijg; ghu;j;Njhu;||~~kdj;jpiuapy; mfpyj;ijg; ghu;j;Njhu;||~~kdj;jpiuapy; mfpyj;ijg; ghu;j;Njhu;||

fl;Liuia crhTtjd; %yk; ,J njhlu;ghd

NkYk; jfty;fis mwpe;J nfhs;syhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• mfpyj;jpd; khjpupia tpsf;Ftjw;fhf cjhuzq;fis Kd;itg;ghu;.

• Gjpa fUj;Jf;fspd;gb> #upaika khjpupia tpsf;Fthu;.

• mfpyk; njhlu;ghd jfty;fisj; Njbawptjw;fhf cj;jpfisg; gpNuupg;ghu;.

• tpz;ntsp njhlu;ghf fuprid fhl;Lthu;.

• mwpit ,w;iwg;gLj;jpf; nfhs;thu;.
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,izg;G 2.1.1,izg;G 2.1.1,izg;G 2.1.1,izg;G 2.1.1,izg;G 2.1.1

~~mjpra mfpyk;||~~mjpra mfpyk;||~~mjpra mfpyk;||~~mjpra mfpyk;||~~mjpra mfpyk;||

,d;W epyh xsp $l fpilahJ. Gj;jfnkhd;wpid thrpj;Jf;nfhz;bUe;j

Re;jud; ad;dypD}lhf ntspNa ghu;j;jhd;.

~~M... vd;d mJ...?"

njhiytpypUe;J rpwpa xspg;nghl;nlhd;W gbg;gbahf cUtpy; gUj;jthW

Re;juid Nehf;fp te;J nfhz;bUe;jJ. gr;ir epw xspg;Gs;sp xU Fs;sd;

Nghd;w tbtj;jpy; ad;dYf;F ntspNa jupj;J epd;wJ.

~~vg;gb... Re;jud;...! ... vd;id cq;fSf;Fj; njupAkh?"

jpBnud jdJ ngaiuf; $wp mioj;j Fs;s cUtj;ijf; fz;l Re;jud;

Mr;rupaj;Jld; ghu;j;Jf;nfhz;bUe;jhd;.

~~ehd; xU thy;nts;sp||

~~thd;nghUs;fSf;Fg; Ngr KbAkh? "

Fs;s cUtk; cuj;Jr; rpupj;jJ.

~~Re;jud; ehd; Kd;G> cq;fsJ Qhapw;Wj;njhFjpapy; xU Nfhshf

,Ue;Njd;. vd;whYk; rpwpJ fhyj;Jf;F Kd;du; vd;id mjpypUe;J

ePf;fptpl;lhu;fs;. ,g;NghJ ehd; xU Nfhs; my;y.||

~~mg;gbahdhy; ePq;fs;... GSl;Nlh... rupjhNd!||

Fs;s cUtk; kPz;Lk; cuj;Jr; rpupj;jgb.

"Mkhk; ... Mkhk;... ehd; GSl;Nlh.

vdf;F Fwpj;j gazg;ghij fpilahJ. mjdhy; mq;Fkpq;Fk; miyfpNwd;.||

GSl;Nlh ftiyAld; $WtJ Re;juDf;Fg; Gupe;jJ. vdpDk; Re;jud;

rpupj;jhd;.

xspg;nghl;L cUtk; kPz;Lk; Ngrj;njhlq;fpaJ.

~~,e;j G+Nyhfj;jpy; ,Uf;Fk; cq;fSf;F mfpyj;ijg; gw;wp ngupjhf

vd;djhd; njupAk;?... vkf;F mfpyj;ijg; gw;wpa cz;ikfs; njupAk;.||

~~mg;gbr; nrhy;yptpl Ntz;lhk;.|| vkJ %jhijau;fs; ehyhapuk;

tUlq;fSf;F Kd;du; mfpyj;ijg; gw;wpa tptuq;fisj; Njbawpa Kaw;rp

nra;jdu;. tpz;ntspia mtjhdpj;jdu;. gy;NtW fUj;Jf;fis

ntspapl;ldu;.||

GSl;Nlh kPz;Lk; gykhfr; rpupj;jJ.

~~Mkhk;> xU fhyj;jpy; Gtp ika thjk;> gpd;G #upaika thjk;...||

Re;jud; rpe;jpf;fyhdhs;.
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~~,tUf;F ,e;j tptunky;yhk; vg;gbj; njupAk;. Njbg;ghu;f;f Ntz;Lk;.||

Re;jud; jdf;Fj;jhNd $wpf;nfhz;lhd;.

~~vd;d Re;jud;> cq;fSf;F ,e;j ve;j tptuKk; njupahNj.||

~~rup. ,e;j ngupa Gj;jfj;ijg; Gul;bg; ghUq;fs;.." Re;jud; mfpyk; gw;wpa

tpguq;fslq;fpa Gj;jfj;ijg; Gul;bdhd;.

~~gPg;...gPg;..." xypiaf; Nfl;l Re;jud; jiyia cau;j;jp ad;dypD}lhfg;

ghu;j;jhd;...

~~INah... ePq;fs; Gwg;glg;Nghfpd;wPu;fsh? NkYk; tptuq;fisr; nrhy;ypf;

nfhLj;Jtpl;Lg; Nghfyhk; jhNd...||

~~ePq;fs; xU rpd;d tpQ;Qhdp> vd;dplk; vjidAk; Nfl;Lj; njupe;Jnfhs;sj;

Njitapy;iy.  Njbf; fz;Lgpbj;Jf; nfhs;Sq;fs;. ehd; Gwg;gLfpNwd;.

gPg;... gPg;...."

~~INah GSl;Nlh... GSl;Nlh||

Re;jud; $r;rypl;lhd;. Re;judpd; jhahu; jpLf;fpl;nlOe;J Re;judpd; miwf;F

te;jhu;.

~~Re;jud;> Re;jud;... Vd; $r;rypl;Bu;fs;. fdT fz;L gae;J NghdPu;fsh?

Gj;jfk; jiyf;Ff; fPo; ,Uf;fpwNj... Neuk; gd;dpuz;Lkzpiaj; jhz;btpl;lJ.||

,izg;G 2.1.2,izg;G 2.1.2,izg;G 2.1.2,izg;G 2.1.2,izg;G 2.1.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~Qhapw;Wj; njhFjpiar; Rw;wpg;ghu;g;Nghk;||~~Qhapw;Wj; njhFjpiar; Rw;wpg;ghu;g;Nghk;||~~Qhapw;Wj; njhFjpiar; Rw;wpg;ghu;g;Nghk;||~~Qhapw;Wj; njhFjpiar; Rw;wpg;ghu;g;Nghk;||~~Qhapw;Wj; njhFjpiar; Rw;wpg;ghu;g;Nghk;||

• Qhapw;Wj;njhFjp njhlu;ghfg; gpd;tUNthu; Kd;itj;j fUj;Jf;fs; njhlu;ghfj;

NjbawpAk; nghWg;G cq;fs; FOTf;F toq;fg;gLfpd;wJ.

• FO xd;W : mup];lhf;f];> mup];Nlhl;by;

• FO ,uz;L : epf;fy]; nfhg;gdpf;f];> n[h`d;d]; nfg;yu;

• FO %d;W : FNshba]; njhykp> iuf;Nfh gpuhN`

• ePq;fs; Njbawpe;j fUj;ij>  Gtpika khjpup> #upa ika khjpup Mfpatw;Ws;

ve;j khjpupapy; mlf;fyhk; vd;gijf; fhuzq;fhl;bf; fye;JiuahLq;fs;.

• mf;fUj;J fypypNah fypyp fz;lwpe;jtw;Wld; nghUe;Jfpwjh vd;gijg;

gFg;gha;e;J fhl;Lq;fs;.

• ePq;fs; fz;lwpe;jtw;iw rpe;ij ftuj;jf;f tifapy; tFg;gpy; Kd;itf;f

Maj;jkhFq;fs;.
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,izg;G 2.1.3,izg;G 2.1.3,izg;G 2.1.3,izg;G 2.1.3,izg;G 2.1.3

~~kdj;jpiuapy; mfpyj;ijf; fz;lwpe;Njhu;||~~kdj;jpiuapy; mfpyj;ijf; fz;lwpe;Njhu;||~~kdj;jpiuapy; mfpyj;ijf; fz;lwpe;Njhu;||~~kdj;jpiuapy; mfpyj;ijf; fz;lwpe;Njhu;||~~kdj;jpiuapy; mfpyj;ijf; fz;lwpe;Njhu;||

(ghlrhiy Kbtile;j Ntis Mrpupau; Ma;T$lj;jpypUe;J ntspNa te;jhu;.

kNdhfup> uhjh> `{ird; MfpNahu; khkuj;jbapy; thq;fpy; mku;e;J tpisahbf;

nfhz;bUe;jdu;.)

Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;: ePq;fs; vy;NyhUk;> Qhapw;Wj;njhFjp gw;wpa gy;NtW fUj;Jf;fisj;

Njbawpe;jPu;fsh?

kNdhfup:kNdhfup:kNdhfup:kNdhfup:kNdhfup: Njbf;nfhz;bUf;fpNwhk; Nru;> ... [hjfq;fspYk; Nfhs;fspd; ngau;fs;

,lk;ngw;wpUf;fpd;wd my;yth? mJ gw;wpj;jhd; fye;Jiuahbf;

nfhz;bUf;fpd;Nwhk;.

Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;: Nfhs;fspd; ngau;fs; kl;Lky;y... [hjfq;fspy; NtW ngau;fSk;

fhzg;gLk;. ~utp| vd;gJ #upaidf; Fwpf;Fk;. mJ Xu; cL. re;jpud;

Xu; cgNfhs;. GSl;Nlh xU Nfhs; my;y.||

`{ird;:`{ird;:`{ird;:`{ird;:`{ird;: ~~ehd; Gtpikaf; fUj;J njhlu;ghfj; jfty;fisj; Njbaha;e;Njd;.

mJ> Qhapw;Wj;njhFjp gw;wpa xU gz;ila fUj;J.||

uhjhuhjhuhjhuhjhuhjh  : : : : : Gtpikaf; fUj;J gw;wp ehDk; rpy tplaq;fis mwpe;Njd;. Gtpiag;

gw;wp Vida Nfhs;fs;> re;jpud; Mfpait Rw;wpr; nry;tjhf mf;fUj;J

$WfpwJ. ,e;jg; glj;ijg; ghUq;fs;. ,J fp.K. 384 - 322 fhyj;jpy;

fpNuf;f jj;JtQhdp mup];Nlhl;by; tiue;j xU glk;. mtu; jdJ

Mrpupauhd gpNsl;Nlhtpd; fUj;Jf;fis Nkk;gLj;jp cyFf;F ntsp

apl;lhu;.

(uhjh jdJ Gj;jfg; igapypUe;J ntspNa vLj;j Gtp ika khjpupiaf; fhl;Lk;

glj;ijf; fhl;bdhs;.)

kNdhfup:kNdhfup:kNdhfup:kNdhfup:kNdhfup: xl;Lnkhj;j mfpyk;. Gtpia tplg; ngupajy;y vdTk;> mup];Nlhl;by;

$wpAs;shu;. Gtpiar; #o #upad;> re;jpud;> kw;Wk; Nfhs;fspd;

gazk; ,g;glj;jpy; fhl;lg;gl;Ls;J.



67

d¾

tpQ;Qhdk; - juk; 9

Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;: vdpDk; fp.K. 280 - 264 fhyj;jpy; mnyf;rhe;;jpupahtpy; tho;e;j

mup];lhf;f]; vDk; thdpayhsu; Gtpikaf; fUj;Jf;F vjpuhd

xU fUj;ij ntspapl;lhu;.

`{ird;;:`{ird;;:`{ird;;:`{ird;;:`{ird;;: Mk; N]u;> mtu;jhd; #upa ikaf; fUj;ij ntspapl;lhu;. #upaid

ikakhff; nfhz;L Nfhs;fs; tl;lg; ghijapy; nry;tjhf mtu;

njuptpj;jhu;.

vdpDk; mtuhy; ntw;wpngw Kbatpy;iy. mf;fhyj;jpy; tho;e;j

ngUk; jj;JtQhdpfSk;> rka Kf;fpa];ju;fSk; mf;fUj;J ntspf;

nfhzug;gLtijj; jLj;jdu;.

kNdhfup:kNdhfup:kNdhfup:kNdhfup:kNdhfup: mJ kl;Lky;y. fp.gp. 100 - 178 fhyg;gFjpapy; mnyf;rhe;jpupahtpy;

tho;e;j FNshba]; njhykp> Gtpika khjpupia cWjpg;gLj;jpdhu;.

mtu; mjDld; kw;WnkhU tplaj;ijAk; Nru;j;jhu;. Nfhs;fs; tl;lg;

gijapy; nry;tNjhL rpwpa jlq;fspYk; (loops) nry;tjhf mtu;

$wpdhu;.

,Njh ,e;jg; Gj;jfj;ijg; ghUq;fs;. ,Jjhd; njhykp Kd;itj;j

Gtpika khjpupapd; glk; (kNdhfup thdpay; E}nyhd;wpd; gf;fq;fisg;

Gul;bdhs;.)

njhykp Kd;itj;j Gtp ika khjpup

Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;: jiyrpwe;j thdpayhsu; vdg;Nghw;wg;gLgtu; Nru; epf;fy];

nfhg;gdpf;f]; vd;gJ cq;fSf;Fj; njupAkh?

uhjhuhjhuhjhuhjhuhjh  : : : : : Mkhk;. mjw;Fg; gy fhuzq;fs; cs;sd. mup];lhf;f]; tho;e;j

fhyj;Jf;F Vwj;jho 2000 tUlq;fspd; gpd;du; mjhtJ fp.gp. 1473

- 1543 fspy; tpQ;Qhd Kd;Ndw;wj;Jld; $lNt nfhg;gu;epf;f];

xU Gjpa fUj;jhf Qhapw;Wika khjpupia kPz;Lk; Kd;itj;jhu;.

,e;j thdpay; E}ypy; nfhg;gdpf;f]; gw;wpa tpupthd tpsf;fk;

mlq;fpAs;sJ.
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kNdhfupapd; ifapypUe;j E}ypd; jhs;fis uhjh Gul;lj;njhlq;

fpdhs;.

nfhg;gdpf;f];

nfhg;gepf;f]; Kd;itj;j #upa ika

(Qhapw;W ika) khjpup

`{ird;;:`{ird;;:`{ird;;:`{ird;;:`{ird;;: ilf;Nfh gpuhN`> n[h`d;d]; nfg;yu;> fypypNah fypypilf;Nfh gpuhN`> n[h`d;d]; nfg;yu;> fypypNah fypypilf;Nfh gpuhN`> n[h`d;d]; nfg;yu;> fypypNah fypypilf;Nfh gpuhN`> n[h`d;d]; nfg;yu;> fypypNah fypypilf;Nfh gpuhN`> n[h`d;d]; nfg;yu;> fypypNah fypyp

MfpNahu; jhd; thdpaypd; nghw; fhyj;ijr; Nru;e;jtu;fs;.

nld;khu;f; ehl;ilr; Nru;e;j fzpj mwpQuhfpa ilf;Nfh gpuhN`>

nfhg;gdpf;frpd; fUj;J jtwhdJ vd;gij epWTk; Kaw;rpapNyNa

<Lgl;lhu;. mjw;fhf mtu; fhy;tl;l cgfuzk; vDk; ghupa cgfuz

nkhd;iwAk; mikj;jhu;. vdpDk; mtu; Gtp ika khjpupiaNa

Kd;itj;jhu;. vdpDk; jdJ fUj;ij Kd;itf;f Kd;dNu mtu;

kuzkile;jhu;.

ilf;Nfh gpuhN`       gpuhN`apd;

  fhytl;l cgfuzk;
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kNdhfup:kNdhfup:kNdhfup:kNdhfup:kNdhfup: gpuhN`apd; fijf;Fg;gpd;du; te;j nfg;yupd; fijAk; Rthurpa

khdJ. gpuhN` kuzpj;j gpd;du;> gpuhN`apd; fz;Lgpbg;Gf;fis

nfg;yu; Muha;e;jhu;. fp.gp. 1570 - 1630 fhyg;gFjpapy; gpuN`apd;

fz;Lgpbg;Gf;fisg; gad;gLj;jp mtuJ Gtpikaf; fUj;Jj; jtwhdJ

vd;gijAk; #upa ika khjpup cz;ikahdJ vdTk; cWjpg;gLj;jp

dhu;.

uhjhuhjhuhjhuhjhuhjh  : : : : : Nfhs;fs; tl;lg; ghijapy; nry;ytpy;iy mit ePs;tl;lg;ghijapy;

nry;fpd;wd vd;gijAk; nfg;yu; tpsf;fpdhu;.

mtu; mfpyj;jpd; khjpupnahd;wpidAk; cUthf;fpdhu;.

(uhjh Gj;jfj;jpd; kw;WnkhU gf;fj;ijg; Gul;bdhs;.)

  n[h`d;d]; nfg;yu;     nfg;yupd; mfpy khjpup

Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;: nuhk;g ey;yJ. rup vtUk; ,Jtiuapy; fypypNah fypyp gw;wpg;

Ngrtpy;iyNa!

(Gj;jfj;jpy; ,Ue;j glnkhd;wpid `{ird; midtUf;Fk; fhl;bdhd;.)

fypypNah fypyp
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nfg;yupd; fUj;ijNa fypypNahTk; cWjpg;gLj;jpdhu;. xy;yhe;J ehl;ilr;

Nru;e;j fz;zhbf; filf;fhunuhUtu; njhiyfhl;bnahd;wpid mikj;jhu;.

fypyp vDk; tpQ;Qhdp mjidf; nfhz;L cr;r gad; ngw;whu;. fy;ypNahtpd;

ngaiuf; Nfl;lJk; vkJ kdj;jpiuapy; njhiyfhl;bapd; cUtNk

Njhd;WfpwJ. fypyp thdj;ij mtjhdpj;J re;jpuf;fiyfs; cl;gl

re;jpud; njhlu;ghd jfty;fisAk; tpsf;fpdhu;. mtu; fp.gp. 1609 fhyg;gFjpapy;

tho;e;j xU thdpayhsuhtu;.

Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;:Mrpupau;: jw;fhyj;jpy; gad;gLj;jg;gLk; njhiyfhl;bfs; gw;wp vd;d nrhy;yg;

NghfpwPu;fs;?

kNdhfup:kNdhfup:kNdhfup:kNdhfup:kNdhfup: ,g;NghJ ehk; njhopEl;gk; ngUksTf;F tpUj;jpaile;j Xu; cyfpy;

tho;fpd;Nwhk;. fypypNah fypypapd; njhiyfhl;bapYk; ghu;f;f xU

yl;rk; jlitfs; Nkk;gLj;jg;gl;l njhiyfhl;bfs; jw;NghJ gad;

ghl;by; cs;sd. vkJ tpQ;Qhdpfs; Gjpad fz;Lgpbg;gjw;fhf

mj;njhiy fhl;bapD}lhf fz;fis ,ikf;fhJ thid Nehf;fpa

gbNa ,Uf;fpd;wdu;.

ve;jj; njhopDl;gKk; fhzg;glhj mf;fhyj;jpy; gz;ila thdpa

yhsu;fs; kdpj tu;f;fj;Jf;fhfr; nra;j Nritfs; msg;gupait!



71

d¾

tpQ;Qhdk; - juk; 9

Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0 ::::: GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;

fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.

Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1Nju;r;rp kl;lk; 2.1 ::::: cLj;njhFjpfs; njhlu;ghf EZfpaha;thu;.

nraw;ghL    2.1nraw;ghL    2.1nraw;ghL    2.1nraw;ghL    2.1nraw;ghL    2.1 ::::: ~~topfhl;Lk; cLf;fs;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 2.2.1 ,y; jug;gl;Ls;s ~~fpufzpia~~fpufzpia~~fpufzpia~~fpufzpia~~fpufzpia

tiue;J fhl;LNthk;||tiue;J fhl;LNthk;||tiue;J fhl;LNthk;||tiue;J fhl;LNthk;||tiue;J fhl;LNthk;|| gj;jpuk;> khjpupg; G+Nfhsk;>

Nyru; kpd;#s;> gpup];ly; ml;il> E}y;

• ,izg;G 2.2.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gj;;jpug; gpujpfs; ehd;F.

• ,izg;G 2.1.3 ,y; jug;gl;Ls;s  ~~topfhl;Lk;~~topfhl;Lk;~~topfhl;Lk;~~topfhl;Lk;~~topfhl;Lk;

cLf;fs;||cLf;fs;||cLf;fs;||cLf;fs;||cLf;fs;|| fl;Liuapd;; gpujpfs; ehd;F.

• khztuJ Mf;fq;fSf;Fj; Njitahd nghUs;fs;.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 2.2.1gb 2.2.1gb 2.2.1gb 2.2.1gb 2.2.1 ::::: • ~~fpufzpia tiue;J fhl;LNthk;;||~~fpufzpia tiue;J fhl;LNthk;;||~~fpufzpia tiue;J fhl;LNthk;;||~~fpufzpia tiue;J fhl;LNthk;;||~~fpufzpia tiue;J fhl;LNthk;;|| nraw;ghl;ilr;

nra;a khztiu topg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• Gtpf;Nfhsk; Gtp mr;Rf;F 23 1/2 ghif rha;thff;

fhzg;gLfpd;wJ.

• Nyru; xspg;nghl;Lf;fis tUlk; KOtJk; #upad;

cr;rk; nfhLf;Fk; Gs;spfshff; fUjyhk;.

• me;j xspg;nghl;Lf;fs; RoYk; g+Nfhsj;jpy; mil

ahskpLk; ghij xU Neu; Nfhl;Lg; ghij my;y.

• tUlk; KOtjpYk; Gtpapd; ntt;NtW mikTfspy;

eLf;Nfhl;Lf;F tlf;fpYk; njw;fpYk; #upad; cja

khFk;. mg;Gs;spfspd; ghij ~fpufzp|apdhy; fhl;lg;

gLfpd;wJ.

• Gtpapy; ,Uf;Fk; vkf;F> mg;ghijapd; topNa

#upad; gazQ; nra;tJ Nghd;W njupfpwJ.

• vdNt fpufzpapd; topNa #upadpd; Njhw;w ,af;fk;

epfOfpd;wJ vdf; nfhs;sg;gLfpd;wJ.

• fpufzpapd; topNa #upadpd; Njhw;w ,af;fk;

epfOk;NghJ tlf;fpypUe;J njw;fhf nrg;uk;gu; 23Me;

jpfjpad;Wk; njw;fpypUe;J tlf;fhf khu;r; 21 Me;

jpfjpad;Wk; eLf;NfhL ClWf;fg;gLfpd;wJ.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)
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gb 2.2.2gb 2.2.2gb 2.2.2gb 2.2.2gb 2.2.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;Kft+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 2.2.3gb 2.2.3gb 2.2.3gb 2.2.3gb 2.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ehk; fhZk; thdk; thd;Nfhsk; thd;Nfhsk; thd;Nfhsk; thd;Nfhsk; thd;Nfhsk; vdg;gLfpd;wJ.

• thd;Nfhsj;jpd; kw;iwa miuf;Nfhsj;ij ehk;

Vf fhyj;jpy; ghu;f;f KbahJ.

• ,uT thdj;ij mtjhdpg;gjw;fhf Kfpy;fsw;w>

maypy; xsp mw;w Xu; ,uitj; njupTnra;J nfhs;s

Ntz;Lk;.

• thd;Nfhsnkq;Fk; guk;gpf; fhzg;gLk; ~~cLf;~~cLf;~~cLf;~~cLf;~~cLf;

$l;lq;fs;||$l;lq;fs;||$l;lq;fs;||$l;lq;fs;||$l;lq;fs;|| epidtpy; itj;jpUg;gij ,yFgLj;J

tjw;fhf kdpjdhy; cLf;Nfhyq;fshf ,dq;fhzg;

gl;Ls;sd.

• mtw;Ws; fpufzpapd; topNa nry;tjhfj; Njhd;Wk;

cLf;Nfhy tupir> Xiu tl;lk;Xiu tl;lk;Xiu tl;lk;Xiu tl;lk;Xiu tl;lk; vdg;gLfpd;wJ.

• cLf;Nfhyq;fis ,dq;fz;L itj;jpUj;jyhdJ

kdpjdpd; gy;NtW NjitfSf;Fg; gad;gl ,l

Kz;L.

• ~~top fhl;Lk; cLf;fs;||~~top fhl;Lk; cLf;fs;||~~top fhl;Lk; cLf;fs;||~~top fhl;Lk; cLf;fs;||~~top fhl;Lk; cLf;fs;|| fl;LiuapD}lhf ,J

gw;wpa NkYk; tplaq;fisf; fz;lwpe;J nfhs;s

yhk;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:

• ,uT thdpy; xU Fwpj;j cLtpd; mikit mtjhdpg;gjw;fhf gbKiwnahd;wp

idg; gpNuupg;ghu;.

• Xiu tl;lj;jpidr; Nru;e;jitAk; NruhjitAkhd cLf;Nfhyq;fis tiue;J

mit mike;js;s tpjj;ij vLj;Jf;fhl;Lthu;.

• me;je;jf; fhyg;gFjpapy; cLf;Nfhyq;fspd; Njhw;w ,af;fj;ij Kiwikahd

Xu; xOq;fpy; Kd;itg;ghu;.

• ghkuu; fijfspy; (Folklore) tpQ;QhdG+u;t mbg;gil VJk; cz;lh vdj;

NjLthu;.

• Kbtpypahd mfpyk; njhlu;ghf $l;lhf Njly; elj;Jthu;.

,izg;G 2.2.1,izg;G 2.2.1,izg;G 2.2.1,izg;G 2.2.1,izg;G 2.2.1

~~fpufzpia tiue;J fhl;LNthk;||~~fpufzpia tiue;J fhl;LNthk;||~~fpufzpia tiue;J fhl;LNthk;||~~fpufzpia tiue;J fhl;LNthk;||~~fpufzpia tiue;J fhl;LNthk;||

• glj;jpy; fhl;lg;gl;Ls;sthW mikf;fg;gl;l gpup];ly; ml;ilia jl;il

ahd xU Nkir kPJ itAq;fs;.

• A vDk; ,lj;jpy; G+Nfhsj;ij itj;J mjd; O vDk; ,lj;jpy; Nyru;

xspg;nghl;L gLk; tifapy; Nyru; kpd;#isr; nrg;gQ; nra;Aq;fs;.

• xspg;nghl;L tpOe;j ,lj;ij milahskpl;Lf; nfhs;Sq;fs;. (Glue
Tag  rpwpjsit xl;LtJ nghUj;jkhdJ.)

• ,t;thwhf G+Nfhsj;ij cau;j;jp mjd; jpiria khw;whJ glj;jpw;

fhl;bAs;sthW A, B, C, D ...  vd;wthW me;je;j ,lq;fspy; itj;J xspg;

nghl;L gLk; ,lq;fis milahskpl;Lf; nfhs;Sq;fs;.

• mt;thW milahskpl;l ,lq;fSf;Ff; FWf;fhf KWf;F E}nyhd;wpid

(Twine) ,l;Lr; nry;Yq;fs;.

gpup];ly; ml;il

>

>>>

>

> > >

A

C

B

F

E

D
C

H

G

O

xNu epiyapy; itj;J

miktplk; khj;jpuk;

khw;wp khw;wp itf;fg;

gLk; g+Nfhsk;.
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a

• eLf;Nfhl;Lf;F ClhfTk; KWf;F E}iyr; Rw;wpf; fl;Lq;fs;.

• me;E}y; tl;lq;fs; ,uz;Lk; xd;iwnahd;W ClWf;Fk; ,lq;fisAk;

milahskpl;Lf; nfhs;Sq;fs;.

• miy tbt KWf;F E}y; tl;lk; fhl;LtJ #upadpd; Njhw;wg; gazg;

ghijiaahFk;. #upad; eLf;Nfhl;Lf;F tlf;fhf khu;r; 21 md;Wk;

eLf;Nfhl;Lf;Fj; njw;fhf nrg;uk;gu; 23 md;Wk; khwpagb nry;Yk;.

,izg;G 2.2.2,izg;G 2.2.2,izg;G 2.2.2,izg;G 2.2.2,izg;G 2.2.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||

• fPNo jug;gl;Ls;sthW rpy cLf;Nfhyq;fs; gw;wpj; NjbawpAk; nghWg;G cq;fsJ

FOTf;F toq;fg;gl;Ls;sJ.

• FO xd;W : ngUq;fub> rpWfub> Nklk;> rpq;fk;> jD

• FO ,uz;L : njd;rpYit> tpUr;rpfk;> fd;dp> kfuk;

• FO %d;W : xuhad;> kpJdk;> Fk;gk;> Jyhk;

• FO ehd;F : fhu;j;jpif (VO fd;dpau;)> ,lgk;> kPdk;> flfk;

• ~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;|| vDk; fl;Liuia crhtp> cLf;Nfhyq;fs; gw;wpa

tptuq; fis mwpAq;fs;.

• cq;fsJ FOTf;Fj; jug;gl;Ls;s cLf;Nfhyq;fs; njhlu;ghfg; gpd;tUk;

tplaq;fis ntspf;nfhzUq;fs;.

• Fwpj;j cLf;Nfhyj;ijr; Nru;e;j cLf;fSk; cLf;Nfhyj;jpy; Nruhj

cLf;fSk;.

• mt;TLf;Nfhyq;fspd; gad;fs;.

• cLf;Nfhyj;jpd; tbtk;

• ,uT 8.00 kzpastpy; thdpy; mt;TLf;Nfhyq;fis fhzf;$ba fhyg;

gFjpfs; (khjq;fs;) mf;fhyg;gFjpfspy; thd;Nfhsj;jpy; mtw;wpd; miktplk;.

• ePq;fs; Njbawpe;jtw;iw rpe;ij ftuj;jf;f tifapy; tFg;gpy; Kd;itg;gjw;fhf

Maj;jkhFq;fs;.
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,izg;G 2.2.3,izg;G 2.2.3,izg;G 2.2.3,izg;G 2.2.3,izg;G 2.2.3

~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||~~topfhl;Lk; cLf;fs;||

Xiu tl;lk;Xiu tl;lk;Xiu tl;lk;Xiu tl;lk;Xiu tl;lk;

thdpy; cs;s cLf;Nfhyq;fSs; 12 cLf;Nfhyq;fSf;F Clhf #upadpd;

Njhw;wg;gazg; ghij mike;Js;sJ. mg;ghij fpufzp vdg;gLfpwJ. mjd;gb

Xu; cLf;Nfhyj;Jf;F fpufzpapd;  300 ^3600$12& gpuNjrk; cupj;jhfpwJ. Nklk;>

,lgk;> kpJdk;> flfk;> rpq;fk;> fd;dp> Jyhk;> tpUr;rpfk;> jD> kfuk;> Fk;gk;>

kPdk; Mfpa cLf;Nfhyq;fs; Xiu tl;lj;jpy; mike;Js;sd. cLf;fspd; gu];gu

,af;fk; NtWgLtjpy;iy vdf; fUjg;gl;lNghjpYk;> ,Ugj;jhwhapuk; tUlq;fspy;

mJ NtWgLk; vd thdpayhsu;fs; vLj;Jf;fhl;fpd;wdu;.

GtpAk; ahNjDk; cLf;Nfhyj;Jf;F (,uhrpf;F) cupa 300 gpuNjrj;jpy; ,ilNa

#upad; fhzg;gLkhdhy; #upad; ,Uf;Fk; cLf;Nfhyk; (,uhrp) mJthFk;.

#upad; xU tUl fhyj;Js; xl;Lnkhj;j Xiutl;lj;jpd; Clhfr; nry;Yk;.

eLf;Nfhl;Lf;F mz;ikapy; mike;Js;s xU ehl;by; thOk; ehk; cLf;Nfhyq;fs;

fpof;fpy; cjpj;J Nkw;fpy; kiwtijf; fhzyhk;. eLf;Nfhl;Lf;F Nkyhf tl

JUtj;Jf;F mUfpy; cs;s cLf;Nfhyq;fs; ~~kiwahj cLf;Nfhyq;fs;||~~kiwahj cLf;Nfhyq;fs;||~~kiwahj cLf;Nfhyq;fs;||~~kiwahj cLf;Nfhyq;fs;||~~kiwahj cLf;Nfhyq;fs;||

vdg;gLk;. njd;JUtj;jpYk; ,t;thNw kiwah cLf;Nfhyq;fs; cs;sd.

mt;thwhd rpy cLf;Nfhyq;fshf tl JUtj;jpy; ngUq;fub> rpWfub

Mfpatw;iwAk; njd; JUtj;jpy; njd; rpYit> nrd;Nlhu]; Mfpatw;iwAk;

Fwpg;gplyhk;.

ngUq;fub ngUq;fub ngUq;fub ngUq;fub ngUq;fub  ^ ^ ^ ^ ^BIG DIPPER - URSA MAJOR&&&&&

gpufhrkhd VO cLf;fs; cz;L. ehd;F cLf;fs;

nrt;tf tbtpy; mike;Js;sd. mtw;Ws; KjypU

cLf;fisAk; epyf;Fj;jhf ,izf;Fk; NfhL  tlf;iff;

fhl;Lk;. vdNt ,tw;iwf; fhl;b cLf;fs; vd;Nghk;.

rpWfubrpWfubrpWfubrpWfubrpWfub ̂̂̂̂̂URSA MINOR&&&&&

thypd; me;jj;jpy ; cs;s ~nghyhup]; |~nghyhup]; |~nghyhup]; |~nghyhup]; |~nghyhup]; | cL>

ngUq;fubf;Ff; fPohf mb thdj;Jf;F mz;ikapy;

rpW fub fhl;rpaspf;Fk;. ngUq;fubapd;fhl;b cUf;f

spuz;Lf;Fk; Neuhf xNu Nfhl;by; mikAk;.

nghyhup]nghyhup]nghyhup]nghyhup]nghyhup]; vDk; cU cs;sJ. mJ rpW fubapd;

fhypd; me;jj;jpy; cs;s cLthFk;. g+kpapd; tl

JUtj;ij mt;TUitf; nfhz;L ,dq;fhzyhk;. mJ

JUt cUJUt cUJUt cUJUt cUJUt cU vdTk; miof;fg;gLk;. mJ tlf;iff;

fhl;Lk;. fiuNahug; gpuNjrq;fspy; tho;Nthu; ,t;TLf;Nfhyj;ij fhzyhkhapDk;

kiyehl;by; tho;Nthuhy; ,jidg; ghu;f;f Kbtjpy;iy.

rpWfub

ngUq;fub
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njd; rpYitnjd; rpYitnjd; rpYitnjd; rpYitnjd; rpYit

,e;j cLf;Nfhyj;jpd; ehd;F cLf;fSk; xU rpYit

Nghd;W fhl;rpaspf;Fk;. ePz;l Gak; njw;Fj; jpirapy;

mikAk; . FWfpa Gaj;j pd ; topNa ,lJGwkhf

Nehf;Fk;NghJ fhl;rpaspf;Fk; %d;W cLf;fSs; vkf;F

kpf mz;ikapy; mike;Js;s Gnuhf;rpkh nrd;Nlhup -

Proxima Centuary cL mike;Js;sJ. mJ ntWq;fz;Zf;

Fg; Gyg;gLtjpy;iy. vdpDk; njd; rpYitf;F mg;ghy;

cs;s my;gh nrd;Nlhup  - Alpha Centuary cLit

ntWq;fz;zhy; ghu;f;f KbAk;. A+iy khjj;jpy; khiyapy;

,jidf; fhzyhk;.

xuhad; xuhad; xuhad; xuhad; xuhad; (((((Orion - Ntl;ilf;fhud;)Ntl;ilf;fhud;)Ntl;ilf;fhud;)Ntl;ilf;fhud;)Ntl;ilf;fhud;)

xuhad; cLj;njhFjp cLg;glj;jpy; thd; eLf;Nfhl;by;

00 apd; kj;jpf;F mz;ikapy; mike;jpUf;Fk;. ,J ,uT

thdpy; njs;sj;njspthfj; njd;gLk; Xu; cLf;Nfhy

khFk;. ,t;TLf;Nfhyj;jpy; ehd;F GwkhfTk; ehd;F

cLf;fs; cs;sd. tyJ ifapy; thnshd;iwAk;> ,lJ

ifapy; ftrnkhd;iwAk;> ,Lg;Gg;gl;b> kw;Wk; ths;

ciw xd;iwAk; nfhz;l Xu; ,uhl;rj cUtj;ij

mt;TLf;fs; fhl;Lk;. ,Lg;Gg; gl;bapy; cs;s %d;W

cLf;fs;> kpd;lhf;> my;dpyk;> my;dpkf; vdg;gLk;.

,uhl;rj Ntl;ilf;fhudpd; ,lJ Njhspy; ~~gPl;y; [_];||

(Betel geuse) vDk; gpufhrkhd cL cs;sJ. tyJ

Fjpf;fhypy; ~uPfy;|(Rigel) cL cs;sJ. thspd; Kidapy;

fhzg;gLtJk;> njhiyf;fhl;bapdhy; ghu;f ;Fk;NghJ Cjh epwkhff;

fhl;rpaspg;gJkhd xspg;nghl;L xuhad; egiy  MFk;.  xuhad; cLf;Nfhyj;ijr;

#o ,lgk;> fhu;j;jpif> kpJdk;> cl;gl rpy cLj;njhFjpfs; mike;Js;sd.

fhu;j;jpif fhu;j;jpif fhu;j;jpif fhu;j;jpif fhu;j;jpif (PLEADE)
fhu;j;jpif cLf;Nfhyj;jpy; ntWq;fz;Zf;Fj; njspthfj;

njd;gLk; MW cLf;fs; cs;sd. cd;dpg;ghf Nehf;Fk;

NghJ VohtJ cLitAk; fhzyhk;. njhiyfhl;bapdhy;

ghu;f;Fk;NghJ gy cLf;fs; fhl;rpaspf;Fk;. ,lg

cLf;Nfhyj;jpdhy; kiwf;fg;gl;Lf; fhzg;gLk;.

cLf;Nfhyq;fs; %yk; ngwj;jf;f rpy gad;fs;.cLf;Nfhyq;fs; %yk; ngwj;jf;f rpy gad;fs;.cLf;Nfhyq;fs; %yk; ngwj;jf;f rpy gad;fs;.cLf;Nfhyq;fs; %yk; ngwj;jf;f rpy gad;fs;.cLf;Nfhyq;fs; %yk; ngwj;jf;f rpy gad;fs;.

• gz;ilNahUf;F flw; gazq;fspd;NghJk; ghiytdg;

gazq;fspd; NghJk; jpirfis mtjhdpg;gjw;fhfTk;

kiof;fhyq;fis ,dq;fhz;gjw;fhfTk; gad;gl;lJ.

(cjhuzk;: iey; ejpapy; ePu; kl;lk; caug; NghfpwJ vd;gij ngupa eha;

cLf;Nfhyj;ijf; fhz;gjhy; ,dq;fz;L nfhz;lik)

• Nfhil fhyj;ijAk; Fspu;fhyj;ijAk; ,dq;fhzy;.

• Nfhs;fspd; njhlu;r;rpahd ,af;fj;ij tpgupg;gjw;F.

• Vida thd;nghUs;fis cLf;fspypUe;J NtWgLj;jp ,dq;fhz;gjw;F

• Gtp NfhstbthdJ vd;gijj; jPu;khdpg;gjw;F

• Neuj;ij msg;gjw;F

• jhk; ,Uf;Fk; mfyhq;iff; fz;lwptjw;F

njd; rpYit

xuhad;

fhu;j;jpif
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Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0Nju;r;rp      2.0 ::::: GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;GtpapdJk; ntspapdJk; jd;ikia ,dq;fhz;gjw;

fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.fhfj; Njbaha;thu;.; jhf;fq;fs; gw;wp EZfpaha;thu;.; jhf;fq;fs; gw;wp EZfpaha;thu;.; jhf;fq;fs; gw;wp EZfpaha;thu;.; jhf;fq;fs; gw;wp EZfpaha;thu;.; jhf;fq;fs; gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 2.3Nju;r;rp kl;lk; 2.3Nju;r;rp kl;lk; 2.3Nju;r;rp kl;lk; 2.3Nju;r;rp kl;lk; 2.3 ::::: mfpyj;jpd; jd;ik njhlu;ghd jfty;fis Nehf;Fthu;.

nraw;ghL    2.3nraw;ghL    2.3nraw;ghL    2.3nraw;ghL    2.3nraw;ghL    2.3 ::::: ~~mfpynkq;Fk; rQ;rupg;Nghk;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 2.3.1 ,y; jug;gl;Ls;s ~~mfpynkq;Fk;

rQ;rupg;Nghk;;|| fij.

• ,izg;G 2.3.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gj;;jpug; gpujpfs; %d;W.

• ,izg;G 2.3.3 ,y; jug;gl;Ls;s  ~~kdpjd; ghu;j;j

thdk;;.|| fl;Liuapd;; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 2.3.1gb 2.3.1gb 2.3.1gb 2.3.1gb 2.3.1 ::::: • ~~mfpynkq;Fk; rQ;rupg;Nghk;;|| fijia xU khztD}

lhf tFg;gpy; Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• mfpyk; vy;iyaw;wJ.

• ,Jtiuapy; fz;Lgpbf;fg;glhj vjpu;fhyj;jpYk;

fz;Lgpbj;J Kbj;Jtpl Kbahj Vuhskhdtw;iw

mfpyk; jd;dfj;Nj nfhz;bUf;f ,lKz;L.

• mfpyk; gw;wp rpwpa mstpNyDk; Njbawpa

Kaw;rpg;gjhy; mjpf csj;jpUg;jpiag; ngw KbAk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 2.3.2gb 2.3.2gb 2.3.2gb 2.3.2gb 2.3.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 2.3.3gb 2.3.3gb 2.3.3gb 2.3.3gb 2.3.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• vkJ Qhapw;Wj;njhFjp mlq;fpAs;s ghy;tPjp vd

ehk; miof;Fk; nts;SLj;njhFjpahdJ mfpyj;

jpy; fhzg;gLk; vz;zw;w nts;SLj;njhFjpfSs;

mjhtJ fyf;rp (Glaxy) fSs; xd;whFk;.

• ghy;tPjpapy; cs;s gy kpy;ypad; fzf;fhd cLf;

fSs; xd;whd vkJ #upad;> eLj;ju taJila

Xu; cLthFk;.

• vkJ #upad;> ghy;tPjpapy; ntspg;Gwg; Gankhd;wpy;

mike;Js;sJ.

• ntbf;Fk; cLf;fs; Nehth kw;Wk; Rg;gu; Nehth

cLf;fs; vdg;gLk;.

• vkJ Gtp cl;gl Qhapw;Wj;njhFjpahdJ Rg;gu;

Nehth ntbg;G %yk; cUthfpajhFk;.

• mfpyk; njhlu;ghd Njbaha;T kpfg; gue;j xU

tplakhFk;.

• "kdpjd; ghu;j;j thdk;" fl;Liuapd; %yk; ,J

njhlu;ghd Kf;fpakhd jfty;fis mwpe;J

nfhs;syhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• cjhuzq;fis vLj;Jf;fhl;b nts;SLj;njhFjpfspd; tbtq;fs; NtWgLjy;

njhlu;ghf thdpayhsu;fspd; fUj;Jf;fis Kd;itg;ghu;.

• cLnthd;W Njhw;wk;ngWk; tpjj;ij gbKiw xOq;fpd;gb tupirg;gLj;Jthu;.

• tpQ;QhdG+u;t juTfs;> Mjhuq;fisj; Jizahff;nfhz;L mfpyj;jp;d; tpupT

gw;wp Njbawpa Kidthu;.

• #oy; njhlu;ghf mwpT+l;lk; ngWthu;.

• Ra Cf;fYld; #oypy; Njbaha;T elj;Jthu;.
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,izg;G 2.3.1,izg;G 2.3.1,izg;G 2.3.1,izg;G 2.3.1,izg;G 2.3.1

~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||

mJ khu;r; khjk; Kjy; thuk;. ,uT VO kzpastpy; ehd; thdj;ijg;

ghu;j;Jf; nfhz;L mwpKfkhd cLf;Nfhyq;fisj; NjbNdd;. fhdp];; Nk[u;

thdpy; cr;rpf;F mz;ikapy; fhzg;gl;lJ. mjd; ~rpupa];| kpfg; gpufhrkhf

,Ue;jJ. me;j cLf;Nfhyj;jpd; ,ul;il cLnthd;wpidNa ehd; Njbf;

nfhz;bUe;Njd;. ftu;r;rpahd xspAld; tpz;ntsp thfdnkhd;W vd;id

Nehf;fpf;nfhz;bUe;jJ. mJ nky;y nky;y jiuapy; ,wq;fpaJ. Neupa

Nfhy; Nghd;w Xu; cUtk; vd;id mioj;jJ. mJ Xu; tprpj;jpukhd capup.

~~ehk; tpz;ntspapy; rQ;rupg;Nghk; thUq;fs;|| vd;W mJ vd;id mioj;jJ.

ehd; tpz;ntsp thfdj;jpy; Vwpf;nfhz;Nld;. ~~vdJ ngau; Nu|| me;j

capup $wpaJ.

~~Nu... mJ vd;d> ... gupjptl;lk; Nghy ,Uf;fpwJ. kw;wJ vd;d RoYk;

rf;fuk; Nghy ,Uf;fpwJ. ntt;NtW tbtq;fspy; ,d;Wk; gyg; gy ,Uf;fpd;wd.

mfpynkq;Fk; mit gutpf;fhzg;gLfpd;wd. ...||

~~mJjhd; ~fyf;rp| nts;SLj;njhFjp vd;ghu;fs;. mq;Nf njuptJ ghy;tPjp.

ePq;fs; thOk; nts;SLj;njhFjp mJjhd;. vz;zpylq;fhj cLf;fs; mjpy;

cs;sd. ghy; tPjp RUsp tbthdJ."

J}uj;Nj Mr;rupakhd xU epfo;T ,lk;ngw;wJ.

~~Nu... mNjh... ghupa xspg;gpok;G. VNjh ntbj;Jj; Jz;Lfs; J}uj;Nj

rpjWfpd;wd.||

~~Mkhk;... cLnthd;W ntbf;fpwJ. mjd; tpisthf xU egiy (nebula)
cUthFk;.

~~mg;gbahdhy; cLf;fs; vg;gb Njhd;wpd?||

egiyapypUe;J jhd; Njhd;Wk;. ePq;fs; fz;l> nghUs;fs; - thAg; glyq;fs;

kPz;Lk; Nru;e;J ciwe;J cLf;fs; cUthFk;.

~~ngd;dhk;ngupa cLf;fSk; ,Uf;fpd;wd. rpwpa cLf;fSk; ,Uf;fpd;wd.

me;j cLf;fSk; ntbj;Jr; rpjWkh?"
~~Mkhk;... ngupa cLf;fspd; ntbg;G ~~Rg;gu; Nehth|| vdg;gLk;. rpwpa

cLf;fspd; ntbg;G ~Nehth| vdg;gLk;."
~~vkJ mfpyk; tpag;G+l;Lk; xd;W my;yth? "
~~Mkhk;> mfpyk; Njhd;Wk; tpjk;> mfpyk; mopAk; tpjk; ,tw;iwnay;yhk;

ePq;fs;jhd; fz;Lgpbf;f Ntz;Lk;. mjw;fhf gy kpy;ypad; tUlq;fs; fhj;jpUf;f

Ntz;b tUk;...!!"

~~tpz;ntsp thfdk; jiuapy; ,wq;fpaJ.||

~~ehd; tPl;L Kw;wj;jpy; ,wq;fp;f;nfhz;Nld;.||

~Nu| aplk; tpilngWtjw;fhff; ifairj;Njd;.

gjpYf;fhf ~Nu| xsp tisnahd;wpid ntspg;gLj;jp tpilngw;wJ.
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,izg;G 2.3.2,izg;G 2.3.2,izg;G 2.3.2,izg;G 2.3.2,izg;G 2.3.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||~~mfpynkq;Fk; rQ;rupg;Nghk;||

• vy;iyaw;w mfpyj;Jld; njhlu;Gila xU rpd;dQ;rpW jiyg;G cq;fsJ

FOTf;F toq;fg;gl;Ls;sJ. mt;tplag; gug;gpy; ftdQ; nrYj;Jq;fs;.

• FO 1 : cLf;fs;> nts;SLj;njhFjpfspd; ,Ug;G

• FO 2 : cLf;fspd; Njhw;wKk; gpwg;Gk;> KbTk;

• FO 3 : mfpyj;jpd; Njhw;wKk; tpupTk;.

• ~~kdpjd; ghu;j;j thdk;|| fl;Liuia crhtp cq;fsJ jiyg;Gf;Fupa tpaj;jF

jfty;fisf; fz;lwpAq;fs;.

• ,J gw;wp tpguq;fs; njupahj xUtUf;F ,e;j tplag; gug;G gw;wpa Mu;tj;ij

Vw;gLj;Jtjw;fhf toq;Ftjw;fhf Xu; Mf;fj;ijj; jahupAq;fs;.

• ePq;fs; Njbawpe;jtw;iw rpe;ij ftuj;jf;f tifapy; tFg;gpy; Kd;itg;gjw;fhf

Maj;jkhFq;fs;.

,izg;G 2.3.3,izg;G 2.3.3,izg;G 2.3.3,izg;G 2.3.3,izg;G 2.3.3

~~kdpjd; ghu;j;j thdk;;.||~~kdpjd; ghu;j;j thdk;;.||~~kdpjd; ghu;j;j thdk;;.||~~kdpjd; ghu;j;j thdk;;.||~~kdpjd; ghu;j;j thdk;;.||

cLf;fSk; nts;SLj;njhFjpfSk;cLf;fSk; nts;SLj;njhFjpfSk;cLf;fSk; nts;SLj;njhFjpfSk;cLf;fSk; nts;SLj;njhFjpfSk;cLf;fSk; nts;SLj;njhFjpfSk;

fyf;rp (Galaxy) vd;gJ nts;SLj;njhFjpiaf; Fwpf;Fk; xU ngauhFk;.

nts;SLj;njhFjpfspDs; gy gpy;ypad; fzf;fhd cLf;fs; fhzg;gLk;. ePs;tisa

tbthd> RUsptbthd ...vdg; gy;NtW tbthditAk; Fwpj;j tbtkw;witAkhd

nts;SLj;njhFjpfs; cs;sd.

vkJ Gtp> fhzg;gLk; Qhapw;Wj;njhFjp> ghy;tPjp vdg;gLk; RUsptbt

nts;SLj;njhFjpapy; mike;Js;sJ. vkJ #upaDf;F ghy;tPjpia xU jlit

Rw;wptUtjw;F 22 Nfhb tUlq;fs; nrythFk;. ghy; tPjpapd; tpl;lk; Vwj;jho

xU ,yl;rk; xsp tUlq;fshFk;. (100000 ly) mjd; mfyk; Vwj;jho ,Ugjpdhapuk;

xsp tUlq;fshFk;. (20>000 ly) ghy;tPjpapd; ikaj;jpy; ,Ue;J vkJ #upad;

tiuapyhd J}uk; Vwj;jho Kg;gjpdhapuk; (30>000 ly) xsp tUlq;fshFk;. ghy;
tPjp xU Ropf;fhw;W Nghd;W RoYfpd;wJ. RUspapd; ikaj;jpy; cs;s cLf;fs;

taJ $bait.  ntspg;gGwj;Nj cs;s Gaq;fspy; cs;s cLf;fs; taJ

Fiwe;jit.

ntspg;Gwj;Nj cs;s Gaq;fspy; Gjpa cLf;fSk; gpwf;Fk;. rpy cLf;fs; ntbf;Fk;.

ghy; tPjpapd; xU Gaj;ij ePq;fs; ,uhthdk; njspthf ,Uf;Fk;NghJ fhzyhk;.

tl fpof;Fj; jpirapypUe;J tl Nkw;fhf ntz;zpwkhd xU J}upifg; g+r;R

tPr;R Nghd;w cL Kfpyhf mJ fhl;rpaspf;Fk;.
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ntt;NtW tbtKila nts;SLj;njhFjpfs; xU tbtj;jpypUe;J kw;nwhU tbt

nts;SLj;njhFjpahf tpUj;jpailtjhf tpQ;Qhdpfs; fUj;Jj; njuptpj;Js;sdu;.

cLf;fspd; gpwg;Gk; KbTk;cLf;fspd; gpwg;Gk; KbTk;cLf;fspd; gpwg;Gk; KbTk;cLf;fspd; gpwg;Gk; KbTk;cLf;fspd; gpwg;Gk; KbTk;

cLnthd;wpd; gpwg;ghdJ gpd;tUk; gbKiwfspD}lhf tpQ;Qhdpfspdhy;

tpsf;fg;gLfpd;wJ. tpz;ntspapy; mjpf fjpapy; RoYk; mfpy J}R kw;Wk;

thAg;glyq;fs; jpuz;L thAj;jpuis cUthfpd;wJ.

mj;jpuisapy; thA %yf;$Wfs; NkYk; neUq;fp jpz;kkhf khWk;. vdNt

mjd; cl;Gwj;Nj mKf;fKk; ntg;gepiyAk; caUk;.

,e;j thA %yf;$Wfs; ntbj;Jr; rf;jpia ntspg;gLj;Jk;. mJ 30000C njhlf;fk;

30"0000C gjhifiaj; jhz;br; nrd;W mZf;fs; cUfp (jputkhf khwp) mjpf

msT ntg;gj;ij ntspg;gLj;Jk; cLthFk;.

cLf;fs; ntbj;jy;cLf;fs; ntbj;jy;cLf;fs; ntbj;jy;cLf;fs; ntbj;jy;cLf;fs; ntbj;jy;

cL ntbj;Jr; rpjWk;NghJ mJ egiy vdg;ngau; ngWk;. egiyapy; ntbj;Jr;

rpjwpa Jzpf;iffSk; thAf;fSk; fhzg;gLk;. egiy xspiag; gpwg;gpg;gjpy;iy.

mUNf ,Uf;Fk; #lhd cLf;fs; fhuzkhf egiy kpDkpDf;Fk;.

ntbf;Fk; cL vkJ #upadpd; jpzptpYk; ghu;f;f %d;W klq;Ff;F Nkw;gl;l

jpzpitAilajhapd; mt;ntbg;G ~Rg;gu; Nehth| vdg;gLk;. jpzpT mjdpYk;

Fiwthdjhapd; mt;ntbg;G ~Nehth| vdg;gLk;. cLnthd;wpy; Rg;gu; Nehth

ntbg;G Vw;gLkhapd; ,Uk;G %yfj;jpYk; ghu;f;f cau;thd mlu;j;jpAila

nghd;> Anudpak; Nghd;w %yfq;fs; cUthFk;. vkJ Gtp> Rg;gu; Nehth

ntbg;nghd;wpd; tpisthfj; Njhd;wpajhFk;. vkJ #upad;> NkYk; Vwj;jho 6000

kpy;ypad; tUlq;fspd; gpd;du; vupnghUs; thAf;fs; Fiwtile;J mize;J

Fspu;r;rpaile;J kbAk; Xu; cLthFk;.

mfpyj;jpd; Njhw;wKk; tpupTk;mfpyj;jpd; Njhw;wKk; tpupTk;mfpyj;jpd; Njhw;wKk; tpupTk;mfpyj;jpd; Njhw;wKk; tpupTk;mfpyj;jpd; Njhw;wKk; tpupTk;

,J njhlu;ghf ntt;NtW tpQ;Qhdpfs; gy;NtW fUj;Jf;fis ntspapl;Ls;sdu;.

vl;tl; `gs;: vl;tl; `gs;: vl;tl; `gs;: vl;tl; `gs;: vl;tl; `gs;: %d;W tpjpfs; %yk; mfpyj;jpd; ,Ug;G gw;wpa jfty;fis

Kd;itj;Js;shu;.

~~ghupa ntbg;G tpjpia|| ntspapl;l mtu;> mfpykhdJ xU ghupa ntbg;G

fhuzkhf cUthfpAs;sJ vdTk;> mjid thdntb fhuzkhfj; Njhd;wpa

jPg;nghwpfSf;F xg;ghff; fUjyhk; vdTk;> mj;jPg;nghwpfs; mize;J tpLtJ

Nghd;W rfy nts;SLj;njhFjpfSk; vupe;J Kbe;J mize;JtpLk; vdTk;

$wpAs;shu;.
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~~miyT tpjp|| vDk; kw;WnkhU tpjpiaAk; mtu; Kd;itj;Js;shu;. mfpyj;jpw;;F

xU Fwpj;j vy;iy cz;L vdTk;> nts;SLj;njhFjpfs; mg;ghy; tpyfpr;

nrd;wthWk; neUq;fp te;jhYk; ,t; vy;iyf;Fs; fhzg;gLfpd;wd vd;gNj mt;tpjp

%yk; $Wk; fUj;jhFk;.

khwh ,aw;if tpjp mtuJ %d;whtJ tpjpahFk;. mfpyj;Jf;F njhlf;fNkh

KbNth fpilahJ vd ,t;tpjp $WfpwJ. nts;SLj;njhFjpfs; gpwe;J kbe;jthW

mfpyj;Js; vd;Wk; fhzg;gLfpd;wd vd;gij mjdhy; fUjg;gLtjhFk;.

my;gu;l; Id;];ild; ,dJ fUj;Jg;gb> mfpyj;Jf;F njhlf;fNkh KbNth vy;iyNah

fpilahJ. ePsk;> mfyk;> jbg;G (Thickness)> fhyk; Mfpa ehd;F

gupkhzq;fisf;nfhz;l mfpyk; tpupe;J> RUq;fpathW fhzg;gLfpd;wJ.
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Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0 ::::: rf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gila

Nfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAila

tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.

Nju;r;rp kl;lk; 3.1Nju;r;rp kl;lk; 3.1Nju;r;rp kl;lk; 3.1Nju;r;rp kl;lk; 3.1Nju;r;rp kl;lk; 3.1 ::::: vz;zpf; fzpaq;fs;> fhtpf; fzpaq;fisf; nfhz;L Neu;

Nfhl;L ,af;fj;ij tpsf;Fthu;.

nraw;ghL    3.1 :nraw;ghL    3.1 :nraw;ghL    3.1 :nraw;ghL    3.1 :nraw;ghL    3.1 : ~~vz;zpf;fzpaq;fs; vit?

fhtpf;fzpaq;fs; vit?||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 3.1.1 ,y; jug;gl;Ls;s ~Neu;Nfhl;baf;fk;||

fij.

• ,izg;G 3.1.2 ,y; jug;gl;Ls;s Njly; mwpTWj;jy;

gj;jpug; gpujpfs; %d;W

• ,izg;G 3.1.3 ,y; jug;gl;Ls;s ~~~tpaj;jF gazk;||

fl;Liug; gpujpfs; %d;W.

• epWj;jw; fbfhuk;> jpirfhl;b> msf;Fk; ehlh (my;yJ

ehjr; rpy;Y) Kk;%d;W

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 3.1.1gb 3.1.1gb 3.1.1gb 3.1.1gb 3.1.1 ::::: • ~Neu;Nfhl;baf;fk;| fijia tFg;gpy; xU khztiu

mioj;J Kd;itf;fr; nra;Aq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• ftzpdhy; nrYj;jg;gl;l fy; Neu;Nfhl;Lg; ghij

topNa khq;fha;fis mile;jJ.

• ,lk;ngau;r;rp> Ntfk; vd;gd Neu;Nfhl;baf;fj;ij

Vw;gLj;Jk; nghUs;fs; njhlu;ghf tptupg;gjw;Fk;

nghUj;jkhd ,uz;L fhuzpfshFk;.

• nghUs;fspd; ,af;fk; njhlu;ghf NjbawptJ

ehshe;j NtiyfSf;Fg; gad;gLk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 3.1.2gb 3.1.2gb 3.1.2gb 3.1.2gb 3.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 3.1.3gb 3.1.3gb 3.1.3gb 3.1.3gb 3.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• gUkd; cilaitnadpDk; jpiraw;witahd

fzpaq;fs; vz;zpf; fzpaq;fs; vdg;gLk;.

• J}uk;> Neuk;> fjp Nghd;wit vz;zpf;fzpaq;fSf;

fhd rpy cjhuzq;fshFk;.

• (ruhrup) fjp ^ms-1 & =            MFk;.

• gUkDk; jpirAk; nfhz;l fzpaq;fs; fhtpf;

fzpaq;fshFk;.

• ,lg;ngau;r;rp> Ntfk;> Mu;KLfy; Nghd;wit fhtpf;

fzpaq;fSf;fhd rpy cjhuzq;fshFk;.

• (ruhrup)Ntfk;^ms-1 & =              MFk;.

• nghUnshd;wpd; Neu;Nfhl;baf;fk; njhlu;ghd NkYk;

jfty;fis ~~tpaj;jF gazk;|| fl;Liu %yk;

ngwyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• vz;zpf;fzpaq;fisAk;> fhtpf;fzpaq;fisAk; xg;gpLthu;.

• Vw;Wf;nfhs;sg;gl;l epajpfspd;gb> nghUs;fspd; ,af;ff; Nfhyq;fisf;

fz;lwpe;J ntspapLthu;.

• J}uKk;> ,lg;ngau;r;rpAk;> fjpAk;> NtfKk;  njhlu;ghd fzpj;jy;fisr;

nra;thu;.

• ngsjpftpay; vz;zf;fUf;fis tho;f;ifapy; juj;ij Nkk;gLj;Jtjw;fhfj;

Jizahff; nfhs;thu;.

• fzpj;jy;fspd; Clhf Njhw;wg;ghLfspd; ,dptUk; re;ju;g;gq;fspy; vjpu;T $Wthu;.

 J}uk; (m)
 Neuk; (s)

,lg;nguau;r;rp(m)
 Neuk; (s)
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,izg;G 3.1.1,izg;G 3.1.1,izg;G 3.1.1,izg;G 3.1.1,izg;G 3.1.1

~~Neu;Nfhl;baf;fk;||~~Neu;Nfhl;baf;fk;||~~Neu;Nfhl;baf;fk;||~~Neu;Nfhl;baf;fk;||~~Neu;Nfhl;baf;fk;||

~~,d;iwf;F khq;fha;f;fwp rikg;Nghk;.||

ghl;b nfhSf;fpj; jbAld; Kw;wj;jpy; ,Ue;j khkuj;ij Nehf;fpr; nrd;whs;.

~~INah ghl;b> nfhSf;fpj;jb vjw;F> ehd; khq;fha; gpLq;fpj;jUfpNwd;.

nghWq;fs;.||

epj;jpad; ftiz ifapnyLj;jhd;. rpW fw;fs; rpytw;iwg; nghWf;fp

naLj;jhd;. jhahu; fjtbapy; epd;W mtjhdpj;Jf; nfhz;bUe;jhu;.

~~J}uk;> ,lg;ngau;r;rp> Ntfk;> fjp

J}uk;> ,lg;ngau;r;rp> Ntfk;> fjp||

epj;jpad; ghbf;nfhz;Nl ftzpy; xU rpW fy;iy itj;jhd;. khq;fha;Fiyia

,yf;F itj;J fy;iy Vtpdhd;. xU khq;fha; fPNo tpOe;jJ.

~~rikg;gjw;F xU fha; NghjhNj.||

~~nghWq;fs; mk;kh... gwpj;Jj; jUfpNwd;.||

epj;jpad; kPz;Lk; ftzpy; fy;iy itj;J ,yf;Ff;Ff; fy;iy Vtpdhd;.

,d;DnkhU khq;fha; ~njhg;| vd fPNo tpOe;jJ.

jhAk; ghl;bAk; Mr;rupaj;Jld; ghu;j;Jf; nfhz;bUe;jdu;. epj;jpad; XupU

epkplq;fSf;Fs; Ie;J khq;fha;fis tPo;j;jpdhd;. kPz;Lk; ghlj; njhlq;fpdhd;.

~~J}uk;> ,lg;ngau;r;rp> Ntfk;> fjp

J}uk;> ,lg;ngau;r;rp> Ntfk;> fjp||

ghl;bf;Fk; jhahUf;Fk; ghl;bd; mu;j;jk; Gupatpy;iy. ghl;b epj;jpadplk;

tpsf;;fk; Nfl;lhu;.

~~ghl;b mjidg; Gupe;Jnfhs;tjw;F ~Neu;Nfhl;baf;fk;| gbf;f Ntz;Lk;.

tpQ;Qhd ghlj;jpy; uPr;ru; nrhy;ypj;je;jhu;. " ghl;bAk; jhAk; rpupj;jdu;.
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,izg;G 3.1.2,izg;G 3.1.2,izg;G 3.1.2,izg;G 3.1.2,izg;G 3.1.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~vz;zpf;fzpaq;fs; vit? fhtpf;fzpaq;fs; vit?||~~vz;zpf;fzpaq;fs; vit? fhtpf;fzpaq;fs; vit?||~~vz;zpf;fzpaq;fs; vit? fhtpf;fzpaq;fs; vit?||~~vz;zpf;fzpaq;fs; vit? fhtpf;fzpaq;fs; vit?||~~vz;zpf;fzpaq;fs; vit? fhtpf;fzpaq;fs; vit?||

• cq;fsJ FOTf;nfd xJf;fg;gl;Ls;s ,lj;Jf;Fr; nry;Yq;fs;.

• FO xd;W : cq;fsJ tFg;giw mike;Js;s fl;llj;Jf;F mUNf.

• FO ,uz;L : ghlrhiy Kw;wk;

• FO %d;W : ghlrhiy EiothapYf;Fk; cq;fs; tFg;giwf;Fk; ,ilNa.

• FO mq;fj;jtu;fSf;F ,ilNa elj;jy; / XLjy; / xw;iwf; fhypy; jj;jpNahLjy;

Nghl;bnahd;wpid elj;Jtjw;fhfg; gpd;tUk; tifapy; ,uz;L ghijfisj;

jPu;khdpAq;fs;.

A - Neu;Nfhly;yhj xU ghij

B - Neu;Nfhl;Lg; ghij

• msf;Fk; ehlhit (my;yJ ehjr; rpy;iy)g; gad;gLj;jp mg;ghijfspd; ePsj;ijr;

rupahf mikj;Jf; nfhs;Sq;fs;.

• jpir fhl;bia cs;sq;ifapy; itj;J>  A Gs;spapypUe;J B Gs;sp tiuapy;

ele;J nry;yy;> my;yJ Xbr; nry;yy;> my;yJ xw;iwf;fhypy; jj;jpr; nry;yy;

%yNkh ,k;%d;W KiwfspYNkh nrd;W xt;nthU jlitapYk; nrythfpa

Neuj;ijr; rupahf mse;J Fwpj;Jf; nfhs;Sq;fs;.

• jpirfhl;bapd; Rl;bia mtjhdpj;J> ,af;fj;jpir NtWgLfpwjh> ,y;iyah

vd;gijAk; ftdpAq;fs;.

• ~tpaj;jF gazk;| fl;Liuia thrpj;J J}uk;> ,lg;ngau;r;rp> ,ilf;fjp> ,il

Ntfk; Mfpa vz;zpf;fzpaq;fisf; fpufpj;Jf; nfhs;Sq;fs;.

• nghUj;jkhdthW Xu; ml;ltiz jahupj;J> J}uk;> ,lg;ngau;r;rp njhlu;ghd

juTfisf; Fwpj;Jf; nfhs;Sq;fs;.

• mj;juTfisf; nfhz;L ruhrup Ntfj;ijAk;> ruhrupf; fjpiaAk; fzpj;jwpAq;fs;.

• mjidf;nfhz;L FOtpy; ntw;wpngWNthiuj; jPu;khdpAq;fs;.

• ePq;fs; fz;lwpe;jtw;iw ftu;r;rpfukhd tifapy; tFg;gpy; Kd;itg;gjw;fhd

Maj;jq;fisr; nra;J nfhs;Sq;fs;.
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,izg;G 3.1.3,izg;G 3.1.3,izg;G 3.1.3,izg;G 3.1.3,izg;G 3.1.3

~~tpaj;jF gazk;||~~tpaj;jF gazk;||~~tpaj;jF gazk;||~~tpaj;jF gazk;||~~tpaj;jF gazk;||

Fsj;jUNf ,Ue;j Fuq;Fk; fhfKk;> Fsj;jpd; vjpu;g;Gwj;jpy; ,Ue;j khkuj;jpy;

fha;j;Jg; gOj;jpUe;j khk;goq;fisf; fz;ld.

~~ehq;fs; khkuj;Jf;Fg; NghNthkh||

,UtUk; Gwg;gl;ldu;. fhfk; gyhkuj;jpypUe;J fpsk;gp khkuj;ij Nehf;fpg;

gwe;J nrd;wJ. Fuq;F> Fsf;fl;by; tsu;e;jpUe;j kuq;fspd; kPJ jhtpj;jhtpr;

nrd;W khkuj;ij mile;jJ.

~~ehd; khkuj;Jf;F te;J Nru;e;J vt;tsT NeukhfpwJ. ePq;fs; ,g;NghJ jhd;

tUfpwPu;fsh?||

~~ePq;fs; gyhkuj;Jf;Fk; khkuj;Jf;Fk; ,ilNa kpff;FWfpa ghijapy; te;jPu;fs;.

ehd; Fsf;fl;ilr; Rw;wp te;Njd;.||

~~MdhYk; ,Wjpapy; ,UtUk; xNu ,lj;ijay;yth te;jile;jpUf;fpNwhk;."
Fuq;F rpupj;Jf;nfhz;Nl fhfj;jplk; xU Nfs;tp Nfl;lJ.

~~cq;fshy; ,jid tpQ;QhdG+u;tkhf tpsf;f KbAkh?

~~ehq;fs; ,g;NghJ mku;e;jpUf;Fk; khkuk; rupahf gyh kuj;jpw;F tlNkw;Fj;

jpirapy; cs;sJ. ehd; gyh kuj;Jf;Fk; khkuj;Jf;Fk; ,ilapyhd FWfpa

J}uj;jpd; topNa gwe;J te;Njd;. 340 kPw;wu;. Vd; gwe;J te;Njd;? ePq;fs;

Fsj;ijr; Rw;wp te;jPu;fs; ePq;fs; vt;tsT J}uk; te;jPu;fs;?

~~810 kPw;wu;||

~~ehq;fs; ,UtUk; gazk; nra;j J}uk; tpj;jpahrkhdJ. Mdhy; filrpapy;

xNu ,lj;jpy; jhd; ,Uf;fpNwhk;. ,UtuJk; miktpy; Vw;gl;l khw;wk; rkkhdJ.

,J ,lg;ngau;r;rp,lg;ngau;r;rp,lg;ngau;r;rp,lg;ngau;r;rp,lg;ngau;r;rp vdg;gLk;. mjhtJ ,UtuJk; ,lg;ngau;r;rp gyhkuj;jpypUe;J

khkuk; tiuapy;  tl Nkw;Fj;jpirahf 340 kPw;wu;.  "ePq;fs; Vd; gyh kuj;jpypUe;J
khkuk; tiuapyhd ,lk;ngau;r;rp vdf; $wtpy;iy.||

~~mg;gbf;$wNtz;ba mtrpakpy;iy. ahNjDk; Muk;g miktpy; ,Ue;J

Neu;Nfhl;Lj; J}uj;ij - mjhtJ ,lk;ngau;r;rpiaf; Fwpg;gpl;Nlhkhapd; epr;rakhf

xU Fwpj;j Gs;spiaj;jhd; re;jpg;Nghk;.||

~~cz;ikjhd;. khkuk; mike;jpUf;Fk; Gs;spiaj;jhNd Fwpg;gpLfpwPu;fs;."

~~,lg;ngau;r;rpiaf; Fwpg;gpLk;NghJ jpiriaf; Fwpg;gpl Ntz;Lk; mg;gbj;jhNd!"
~~Mkhk;> jpiriaf; nfhz;bUg;gtw;iw ehk; ~~fhtpf; fzpaq;fs;|| vd;fpd;Nwhk;."

~~rup ehd; Fsj;ijr; Rw;wp te;j ghij gw;wp vd;d nrhy;yg; NghfpwPu;fs;. me;jg;

gazj;Jf;F xU Fwpj;j jpir fpilahJ.||
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~~Mk;> J}uk; vd;gJ Xu; vz;zpf;fzpak;. mjw;Fj; jpir fpilahJ. Muk;g

,lj;jpypUe;J fle;Jte;Js;s J}uj;ijf; Fwpg;gpl KbAkhapDk;> ,Wjpahd

mikit ehk; xUNghJk; Fwpg;gpl KbahJ."

~~cz;ikjhd;? xNu kuj;ijr; Rw;wp gy jlit nrd;wpUf;fTk; $Lky;yth?"

Fuq;F fpisf;Ff; fpis jhtpathW rpupj;jJ.

,UtUk; Ngr;ir epWj;jp khk;gok; cz;ldu;. grpiag; Nghf;fpf; nfhz;l gpd;du;

kPz;Lk; Ngrj; njhlq;fpdu;.

~~gyhkuj;jpypUe;J khkuj;Jf;F tUtjw;F ehk; vLj;Jf;nfhz;l Neuk; rkkhdjhf

,Uf;ftpy;iyNa. mjhtJ vq;fsJ ,lg;ngau;r;rp rkkhdJ. Mdhy; fjp

tpj;jpahrkhdJ."

"Mkhk;> mjid njspthf tpsq;fpf;nfhs;s Ntz;Lk;."

ruhrup fjp  =  =     =  ms-1  MFk;.

~~J}uj;ijg; gad;gLj;jpf; fzpf;Fk; ~fjp| vd;Wk; jpir mw;w xU fzpakhFk;.

vdpDk;> ,lg;ngau;r;rpiag; gad;gLj;jpf; fzpf;Fk; ~Ntfk;| vd;Wk; jpirnfhz;l

fzpak; mjhtJ fhtpf;fzpak; ,jidj; njspthf epidtpy; itj;jpUq;fs;."

",q;F KOg;gazj;ijAk; rPuhd Ntfj;jpy; nrd;Nwhk; vd;Wjhd; ehk; fUJfpNwhk;."

~~,e;jg; gazj;jpd;NghJ ,UtuJk; ,lg;ngau;r;rp rkkhdJ. Mdhy; Ntfk;

rkdw;wJ.|| vd;WjhNd $WfpwPu;fs;.

~~Mkhk; rkkhd ,lg;ngau;r;rpia Vw;gLj;Jtjw;F ePq;fs; mjpf Neuk;

vLj;Js;sPu;fs;. ehd; mjw;fhf Fiwe;j Neuj;ij vLj;Js;Nsd;. vdNt vdJ

Ntfk; $LjyhdJ. cq;fs; Ntfk; FiwthdJ."

~~,q;F ehk; jpiriaf; Fwpg;gpl Ntz;Lky;yth?  Mkhk;... fl;lhakhff; Fwpg;gpl

Ntz;Lk;."

",lg;ngau;r;rpapd;NghJk; Ntfj;jpd; NghJk; gazk; nry;Yk; ghij> Neu; Nfhl;Lg;

ghijahFk;. ehk; Neubahf ,lg;ngau;rpia msf;fyhk;. mjidf;nfhz;L

Ntfj;ijj; Jzpe;Jnfhs;syhk;."

"Neu;Nfhly;yhj ghijapy; nrd;Nwhkhdhy; Kjypy; ,lg;ngau;r;rpiaj; Jzpe;J

mjd; gpd;du; Ntfj;ijj; Jzpayhk;."

,UtUk; ciuahbf;nfhz;bUf;Fk;NghJ Fuq;F kw;nwhU fpisf;Fj; jhtpaJ.

khk;gonkhd;W fPNo tpOe;jJ.

~~ghu;j;jPu;fsh me;j khk;goj;jpd; ,af;fk; xU Neu;Nfhl;baf;fk;. khk;goj;jpd;

,lg;ngau;r;rp gw;wpAk; Ntfk; gw;wpAk;  ePq;fs; vd;d epidf;fpd;wPu;fs;?||

 J}uk; (m)    m
 Neuk; (s)      s
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Fuq;fpd; tpdhTf;F tpil $w Kd;du; fhfk; gpd;tUkhW $wpaJ.

~~khk;gok; fPNo tpOk;NghJ rPuhd Ntfj;jpy; mire;jJ vd ePq;fs; fUJfpwPu;fsh?||

Fuq;F rw;Wr; rpe;jpj;jJ. khk;gonkhd;iwg; gwpj;J epiyf;Fj;jhf Nky; Nehf;fp

vwpe;jJ. mjd; Ntfk; gbg;gbahff; Fiwj;J xU fzk; jupj;J kPz;Lk; mNj

ghijapy; fPo;Nehf;fpg; gbg;gbahf Ntfk; mjpfupj;J epyj;jpy; tpOe;jJ.

"ePq;fs; Nfl;l tpdhTf;F ehd; ,g;NghJ tpil $WfpNwd;. khk;gok; rPuhd

Ntfj;jpy; gazk; nra;atpy;iy. rpwpJ rpwpjhf Ntfk; mjpfupj;jJ."
~~Mkhk;. mirAk; nghUspd; Ntfk; rpwpJ rpwpjhf mjpfupf;Fkhdhy; mjid

ehk; ~Mu;KLfy;| vd;Nghk;.||

~~khk;gok; NkNy nry;Yk;NghJ mjd; Ntfk; Fiwtile;jjy;yth?||

"Mkhk;. mirAk; nghUspd; Ntfk; FiwtilAkhdhy; mjid ehk; ~mku;KLfy;|

vd;Nghk;.||

"Mu;KLfy;> mku;KLfy; Mfpa ,uz;L fzpaq;fSk; fhtpf;fzpaq;fs;. mtw;Wf;F

jpir cz;L. ~~ehDk; rpy re;ju;g;gq;fspy; Mu;KLfYld; XLNtd;. gpd;

mku;KLfYld; jupj;J epw;Ngd;.|| vdf; $wp  Fuq;F rpupj;jJ."

~~ePq;fs; kl;Lnkd;d ehDk; mg;gbj;jhd;.|| ,UtUk; rpupj;jdu;.
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Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0 ::::: rf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gila

Nfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAila

tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.

Nju;r;rp kl;lk; 3.2Nju;r;rp kl;lk; 3.2Nju;r;rp kl;lk; 3.2Nju;r;rp kl;lk; 3.2Nju;r;rp kl;lk; 3.2 ::::: gy;NtW Ntiyj;jsq;fspd; NjitfSf;Fg; nghUj;jkhd

nghwpKiw cj;jpfis EZfpaha;thu;.

nraw;ghL    3.2 :nraw;ghL    3.2 :nraw;ghL    3.2 :nraw;ghL    3.2 :nraw;ghL    3.2 : ~~Ntiyj;js tPuu;fs;||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 3.2.1 ,y; jug;gl;Ls;s Njly; mwpTWj;jy;

gj;jpug; gpujpfs; %d;W

• ,izg;G 3.2.2 ,y; jug;gl;Ls;s MrpupaUf;Fupa

mwpTWj;jy;fs;.

• ,izg;G 3.2.3 ,y; jug;gl;Ls;s ~~Ntiyj;js tPuu;fs;||

glj;jhs; - %d;W gpujpfs;.

• ,Uk;G Mzpnahd;W miwag;gl;l rpwpa kuf;Fw;wp>

rpwpa gyifj;Jz;L> ftu;r;Rj;jpay;

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 3.2.1gb 3.2.1gb 3.2.1gb 3.2.1gb 3.2.1 ::::: • fPNo glj;jpy; fhl;bAs;sthW ,Uk;G Mzpnahd;W

,Wf;fkhf miwag;gl;Ls;s rpwpa kuf;Fw;wpnahd;W>

ftu;r;Rj;jpay; nghUj;jkhd gpwpnjhU rpwpa kuf;Fw;wp

Mfpatw;iw khztu;f;F toq;Fq;fs;.

• Mzpiaf; fow;wj;jf;f ntt;ntW Kiwfs; gw;wp

khztuplk; tpdTq;fs;.

• ftu;r; Rj;jpaiyg; gad;gLj;jp Mzpiaf; fow;Wtjw;F

khztUf;Fr; re;ju;g;gkspAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• Mzpiaf; fow;Wtij ,yFgLj;jpf; nfhs;tjw;F

ftu;r;Rj;jpay; gad;gLk;.

• ftu;r;Rj;jpaiy khj;jpukd;wp> mjd; fPo; rpwpanjhU

kuf;Fw;wpnahd;wpid itj;Jf; nfhs;tjd; %yk;

Ntiyia NkYk; vspJgLj;jpf;nfhs;syhk;.

• ftu;r;Rj;jpaypd; ifg;gpbiag; nghUj;jkhd ,lj;jpy;

gpbj;Jg; gad;gLj;Jtd; %yKk; Ntiyia ,yF

gLj;jpf; nfhs;s KbAk;.

Mzp (1

1
2

mq;Fy

my;yJ mjdpYk;

ePskhdJ.) kuf;Fw;wp
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Ntiyj;sq;fspy; Ntiyfis ,yFgLj;jpf;nfhs;

tjw;fhf gy;NtW cj;jpfs; ifahsg;gLk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 3.2.2gb 3.2.2gb 3.2.2gb 3.2.2gb 3.2.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 3.2.3gb 3.2.3gb 3.2.3gb 3.2.3gb 3.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• fl;ll epu;khzk;> thfdg; gOJghu;g;G> tptrhak;

Mfpad njhlu;ghd Ntiyj;jsq;fis ehk;

ehshe;jk; fhz;fpNwhk;.

• ,t;thwhd Ntiyj;jsq;fspy; NjitfSf;Fg;

nghUj;jkhdthW Ntiyfis ,yFgLj;jpf;nfhs;

tjw;fhf ntt;NtW nghwpKiw cj;jpfs; gad;gLj;

jg;gLfpd;wd.

• Ntiy cyfpy; gpuNtrpg;gjw;fhf ,t;thwhd nghwp

Kiw El;gq;fs; ahit vd;gijAk; mtw;iw

vt;thW gad;gLj;jyhk; vd;gijAk; EZfpaha;tJ

mtrpakhFk;.

• 'Ntiyj;js tPuu;fs;' vDk; glj;jhspd; %yk; ntt;

NtW Ntiyj;jsq;fspy; gad;gLj;jg;gLk; nghwp

Kiw cj;jpfisj; Njbawpayhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)
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fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:

• Ntiyj;jsq;fspy; gad;gLj;jg;gLk; nghwpKiw cj;jpfis tifg;gLj;Jthu;.

• re;ju;g;gj;Jf;Fg; nghUj;jkhdthwhf nghwpKiw cj;jpfisg; gad;gLj;Jthu;.

• vjpu;fhyj; N;jitfSf;fhf nghwpKiw cj;jpfis mikj;Jf;nfhs;Sk; jpwid

ntspf;fhl;Lthu;.

• Njitfis epiwT nra;Jnfhs;tjw;fhf ,yFthd Kiwiaf; ifahs;thu;.

• Mf;fg+u;tkhfr; nraw;gl Kidg;Gf; fhl;Lthu;.

,izg;G 3.2.1,izg;G 3.2.1,izg;G 3.2.1,izg;G 3.2.1,izg;G 3.2.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~Ntiyj;js tPuu;fs;||~~Ntiyj;js tPuu;fs;||~~Ntiyj;js tPuu;fs;||~~Ntiyj;js tPuu;fs;||~~Ntiyj;js tPuu;fs;||

• ehshe;j tho;f;ifAld; njhlu;Gila gpd;tUk; Ntiyj;jsq;fSs; xU

Ntiyj;jsk; cq;fsJ FOTf;F toq;fg;gLfpd;wJ.

• FO xd;W : fl;ll epu;khz Ntiyj;jsk;

• FO ,uz;L : thfd gOJghu;g;G Ntiyj;jsk;

• FO %d;W : tptrha Ntiyjsk;

• Mrpupaupd; topfhl;lypd;gb> Ke;jpa jpdj;jpy; ePq;fs; ghu;itapl;l Ntiyj;jsk;

njhlu;ghfr; Nrfupj;j jfty;fs; (khjpupg; gbtq;fs;) gw;wpf; fye;JiuahLq;fs;.

• jug;gl;Ls;s glq;fisAk;> FO mq;fj;jtu;fsplKs;s khjpupg; gbtq;fisAk;

gad;gLj;jp

1. Fwpj;j Ntiyj;jsj;jpy; Ntiy nra;tjw;fhf cq;fsJ FOtpdu; <Lgl;Ls;s

jhff; fUjp> mt;Ntiyfis ,yFgLj;jpf; nfhs;tjw;fhf ePq;fs; gad;gLj;Jk;

nghwpKiw cgfuzq;fis tupirg;gLj;Jq;fs;.

2. mt;Tgfuzq;fs; %yk; ePq;fs; ngWk; tpidj;jpwid vLj;Jf;fhl;Lq;fs;.

• ePq;fs; fz;lwpe;jtw;iw tFg;gpy; Kd;itg;gjw;fhd Maj;jq;fisr; nra;J

nfhs;Sq;fs;.

,izg;G 3.2.2,izg;G 3.2.2,izg;G 3.2.2,izg;G 3.2.2,izg;G 3.2.2

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;

• 3.2.2 Mk; nraw;ghl;Lf;F Kd;du; tpLKiw jpdnkhd;wpy; tpla cs;slf;fj;Jf;F

mikthf gpNuupf;fg;gl;Ls;s Ntiyj;jsq;fs; njhlu;ghd Njbaha;tpy; <LgLkhW

khztUf;F mwpTWj;jy; toq;Fq;fs;.

• mj;Njbaha;itj; jdpj;jdpahfNth FOthfNth nra;ayhk; vd mwpTWj;Jq;fs;.

• khztUld; mf;fsg;gpuahzj;jpy; Mrpupau; xUtiu/nghWg;G tha;e;j xUtiu

<LgLj;Jjy; mtrpakhFk; vd;gijf; ftdj;jpw; nfhs;Sq;fs;.
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• Njbaha;it elj;jpa Ntiyj;jsk;: fl;ll epu;khzk;/thdfg; gOJghu;g;G/
tptrhak;.

• jpfjp: .......................................................

• Ntiyj;jsk; mike;Js;s ,lk;: .........................................................................

• mq;F gad;gLj;jg;gLk; nghwpKiw cj;jpfs;/cgfuzq;fs; gw;wpa tptuq;fs;

  nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;/    mjd; %yk; Ntiyia ,yFgLj;jpr;  mjd; %yk; Ntiyia ,yFgLj;jpr;  mjd; %yk; Ntiyia ,yFgLj;jpr;  mjd; %yk; Ntiyia ,yFgLj;jpr;  mjd; %yk; Ntiyia ,yFgLj;jpr;

   cgfuzq;fs;   cgfuzq;fs;   cgfuzq;fs;   cgfuzq;fs;   cgfuzq;fs; nra;ag;gLk; tpjk;nra;ag;gLk; tpjk;nra;ag;gLk; tpjk;nra;ag;gLk; tpjk;nra;ag;gLk; tpjk;

  1'

  2'

  3'

  4'

  '

  '

• Ntiyj;jsj;jpd; nghwpfs;/cj;jpfspd; tpidj;jpwd; njhlu;ghfj; Njbawptjw;fhf

ePq;fs; Nkw;nfhz;l toptiffSk; mjw;fhf> mt;Ntiyj;jsj;jpy; gzpahw;Wk;

nghwpfs;> cgfuzq;fis ,af;FNthu; cq;fSf;F xj;Jiog;G toq;fpa

tpjKk;: ........................................................................................................................

.......................................................................................................................................

• ,f;fsg; gpuahzj;jpd; %yk; ePq;fs; ngw;w mDgtq;fs; njhlu;ghd cq;fsJ

fUj;J............................................................................................................................

.......................................................................................................................................

• mf;fsg;gpuahzj;jpd;NghJ g+u;j;jpnra;tjw;fhf gpd;tUk; khjpupg; gbtj;jpd;

gpujpfis khztu;f;Fg; gfpu;e;jspAq;fs;.
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,izg;G 3.2.3,izg;G 3.2.3,izg;G 3.2.3,izg;G 3.2.3,izg;G 3.2.3

~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (i) fl;ll epu;khz Ntiyj;jsk;) fl;ll epu;khz Ntiyj;jsk;) fl;ll epu;khz Ntiyj;jsk;) fl;ll epu;khz Ntiyj;jsk;) fl;ll epu;khz Ntiyj;jsk;
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~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (ii) tptrha Ntiyj;jsk;) tptrha Ntiyj;jsk;) tptrha Ntiyj;jsk;) tptrha Ntiyj;jsk;) tptrha Ntiyj;jsk;
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~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (~~Ntiyj;js tPuu;fs;|| (iii) thfdk; gOJ ghu;f;Fk; Ntiyj;jsk;) thfdk; gOJ ghu;f;Fk; Ntiyj;jsk;) thfdk; gOJ ghu;f;Fk; Ntiyj;jsk;) thfdk; gOJ ghu;f;Fk; Ntiyj;jsk;) thfdk; gOJ ghu;f;Fk; Ntiyj;jsk;
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fl;ll epu;khz Ntiyj;js tPuu;fs;fl;ll epu;khz Ntiyj;js tPuu;fs;fl;ll epu;khz Ntiyj;js tPuu;fs;fl;ll epu;khz Ntiyj;js tPuu;fs;fl;ll epu;khz Ntiyj;js tPuu;fs;

(01)(01)(01)(01)(01) nfhq;fpuPw;W gk;Gk; thfdk; (nfhq;fpuPw;W gk;Gk; thfdk; (nfhq;fpuPw;W gk;Gk; thfdk; (nfhq;fpuPw;W gk;Gk; thfdk; (nfhq;fpuPw;W gk;Gk; thfdk; (Concrete pump  car) - - - - - kdpju;fs; ,yFtpy;
nrd;wila Kbahj ,lq;fSf;Ff; nfhq;fpuPw;Wf; fyitiaf; nfhz;L

nry;yy;.

^02&^02&^02&^02&^02& nfhq;fpuPw;Wf; fyit jahupf;Fk; nghwp (nfhq;fpuPw;Wf; fyit jahupf;Fk; nghwp (nfhq;fpuPw;Wf; fyit jahupf;Fk; nghwp (nfhq;fpuPw;Wf; fyit jahupf;Fk; nghwp (nfhq;fpuPw;Wf; fyit jahupf;Fk; nghwp (Concrete Batching Plant)
nfhq;fpuPw;Wf;fisj; jahupj;jy;.

(03)(03)(03)(03)(03) nfhq;fpuPw;W nfhz;Lnry; fyf;fp nfhq;fpuPw;W nfhz;Lnry; fyf;fp nfhq;fpuPw;W nfhz;Lnry; fyf;fp nfhq;fpuPw;W nfhz;Lnry; fyf;fp nfhq;fpuPw;W nfhz;Lnry; fyf;fp      (Concrete Transport Mixer)
nfhq;fpuPw;iwf; fyf;fpathW nfhz;L nry;yy;.

(04)(04)(04)(04)(04) nfhq;fpuPw;W cilf;Fk; nghwp (nfhq;fpuPw;W cilf;Fk; nghwp (nfhq;fpuPw;W cilf;Fk; nghwp (nfhq;fpuPw;W cilf;Fk; nghwp (nfhq;fpuPw;W cilf;Fk; nghwp (Hammer Drill)  nfhq;fpuPw;W cilj;jy;.

(05)(05)(05)(05)(05) ikw;wu; ths; (ikw;wu; ths; (ikw;wu; ths; (ikw;wu; ths; (ikw;wu; ths; (     Mitre Saw) cNyhfk; mupjy;.

(06)(06)(06)(06)(06) uhk;ku; - neUf;fp uhk;ku; - neUf;fp uhk;ku; - neUf;fp uhk;ku; - neUf;fp uhk;ku; - neUf;fp (Rammer - Compator) jiuia (kz;iz) neUf;Fjy;.

(07)(07)(07)(07)(07) nfhq;fpuPw;W fyf;Fk; nghwp - ,Oj;Jr; nry;yj;jf;fJ (nfhq;fpuPw;W fyf;Fk; nghwp - ,Oj;Jr; nry;yj;jf;fJ (nfhq;fpuPw;W fyf;Fk; nghwp - ,Oj;Jr; nry;yj;jf;fJ (nfhq;fpuPw;W fyf;Fk; nghwp - ,Oj;Jr; nry;yj;jf;fJ (nfhq;fpuPw;W fyf;Fk; nghwp - ,Oj;Jr; nry;yj;jf;fJ (Concrete
Mixer -Towable) - nfhq;fpuPw;Wf; fyitiaj; jahupj;jy;

(08)(08)(08)(08)(08) Njhz;Lk; nghwp (Njhz;Lk; nghwp (Njhz;Lk; nghwp (Njhz;Lk; nghwp (Njhz;Lk; nghwp (     Excavater) - - - - - kz;izj; Njhz;Ljy;.

(09)(09)(09)(09)(09) ghuk;J}f;fp(ghuk;J}f;fp(ghuk;J}f;fp(ghuk;J}f;fp(ghuk;J}f;fp(Crane)----- fl;llg; nghUs;fis cauj; Jf;fpf; nfhz;L nry;yy;.

tptrha Ntiyj;js tPuu;fs;tptrha Ntiyj;js tPuu;fs;tptrha Ntiyj;js tPuu;fs;tptrha Ntiyj;js tPuu;fs;tptrha Ntiyj;js tPuu;fs;

(01)(01)(01)(01)(01) ePu;g;gk;gp ePu;g;gk;gp ePu;g;gk;gp ePu;g;gk;gp ePu;g;gk;gp (Water Pump) - gapu; epyj;Jf;F ePiug; gk;Gjy;.

(02)(02)(02)(02)(02) cau; mKf;f ePu; njspg;ghd; (cau; mKf;f ePu; njspg;ghd; (cau; mKf;f ePu; njspg;ghd; (cau; mKf;f ePu; njspg;ghd; (cau; mKf;f ePu; njspg;ghd; (High Pressure water sprinkle) ----- gapu;
epyj;Jf;F ePu; njspj;jy;.

(03)(03)(03)(03)(03) gy;njhopy; jpuhf;lu; (gy;njhopy; jpuhf;lu; (gy;njhopy; jpuhf;lu; (gy;njhopy; jpuhf;lu; (gy;njhopy; jpuhf;lu; (Multi Purpose Tractor&&&&&
(04)(04)(04)(04)(04) gy;njhopy; ifj;jpuhf;lu; ((gy;njhopy; ifj;jpuhf;lu; ((gy;njhopy; ifj;jpuhf;lu; ((gy;njhopy; ifj;jpuhf;lu; ((gy;njhopy; ifj;jpuhf;lu; ((Multi Purpose Hand Tractor&&&&&

taiy cOjy;> nghUs;fisf; nfhz;L nry;yy; Nghd;wit.

(05)(05)(05)(05)(05) Nrw;Wr; rpy;YNrw;Wr; rpy;YNrw;Wr; rpy;YNrw;Wr; rpy;YNrw;Wr; rpy;Y     (Mud Wheel) ----- Nrw;wpDs; GijahJ nry;Yjy;

(06)(06)(06)(06)(06) ngNfh ,ae;jpuk; (ngNfh ,ae;jpuk; (ngNfh ,ae;jpuk; (ngNfh ,ae;jpuk; (ngNfh ,ae;jpuk; (Backhoe)- - - - - njd;id> wg;gu; Nghd;w gapu;r; nra;iffspd;

NghJ kz;izg; gz;gLj;jy;.

(07)(07)(07)(07)(07) ney;Fw;Wk; Miy ney;Fw;Wk; Miy ney;Fw;Wk; Miy ney;Fw;Wk; Miy ney;Fw;Wk; Miy      ( Rice Huller) - ney; Fw;Wjy;

(08)(08)(08)(08)(08) jfl;Lf;fyg;ig> (09) nfhSf;fpf; fyg;ig -jfl;Lf;fyg;ig> (09) nfhSf;fpf; fyg;ig -jfl;Lf;fyg;ig> (09) nfhSf;fpf; fyg;ig -jfl;Lf;fyg;ig> (09) nfhSf;fpf; fyg;ig -jfl;Lf;fyg;ig> (09) nfhSf;fpf; fyg;ig - kz;iz ,sf;fpj;

J}u;itahf;fy;.
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(10)(10)(10)(10)(10) rq;fpyp ths; (rq;fpyp ths; (rq;fpyp ths; (rq;fpyp ths; (rq;fpyp ths; (Chain Saw)  ghupa kuf;Fw;wpfis mupjy;.

(11)(11)(11)(11)(11) Roy; fyg;ig (Roy; fyg;ig (Roy; fyg;ig (Roy; fyg;ig (Roy; fyg;ig (Rotavator) kz;izg; Gul;Ljy;.

(12)(12)(12)(12)(12) mWtil nra;Ak; nghwp (mWtil nra;Ak; nghwp (mWtil nra;Ak; nghwp (mWtil nra;Ak; nghwp (mWtil nra;Ak; nghwp (Harvesting Machine)

(13)(13)(13)(13)(13) taw;Wz;ilj; jahu;g;gLj;Jk; nghwptaw;Wz;ilj; jahu;g;gLj;Jk; nghwptaw;Wz;ilj; jahu;g;gLj;Jk; nghwptaw;Wz;ilj; jahu;g;gLj;Jk; nghwptaw;Wz;ilj; jahu;g;gLj;Jk; nghwp

thfdk; gOJghu;f;Fk; Ntiyj;js tPuu;fs;thfdk; gOJghu;f;Fk; Ntiyj;js tPuu;fs;thfdk; gOJghu;f;Fk; Ntiyj;js tPuu;fs;thfdk; gOJghu;f;Fk; Ntiyj;js tPuu;fs;thfdk; gOJghu;f;Fk; Ntiyj;js tPuu;fs;

(01) fUtpg; gyif ((01) fUtpg; gyif ((01) fUtpg; gyif ((01) fUtpg; gyif ((01) fUtpg; gyif (Toolboard) -----   cgfuzq;fs;> fUtpfis Kiwikahff;

fsQ;rpag;gLj;jy;.

(02)(02)(02)(02)(02) kpf fha;r;rpapizf;Fk; nghwp kpf fha;r;rpapizf;Fk; nghwp kpf fha;r;rpapizf;Fk; nghwp kpf fha;r;rpapizf;Fk; nghwp kpf fha;r;rpapizf;Fk; nghwp ^̂̂̂̂MIG(Metal Inert Gass) welding
Machine cNyhf rlj;Jt thA fha;r;rpapizf;Fk; nghwp. vupnghl;Lf;fs;

,y;yhj tifapy; fha;r;rpapizj;jy;.

(03)(03)(03)(03)(03) xl;rp mnrw;wypd; fha;r;rpapizf;Fk; nghwp xl;rp mnrw;wypd; fha;r;rpapizf;Fk; nghwp xl;rp mnrw;wypd; fha;r;rpapizf;Fk; nghwp xl;rp mnrw;wypd; fha;r;rpapizf;Fk; nghwp xl;rp mnrw;wypd; fha;r;rpapizf;Fk; nghwp      (Oxyacetylene Welder)
- cNyhfj;jfLfisf; fha;r;rpapizj;jYk; ntl;LjYk;.

(04)(04)(04)(04)(04) ePupay; ahf;FePupay; ahf;FePupay; ahf;FePupay; ahf;FePupay; ahf;F     (Hydraulic Jack) - thfdq;fis cau;j;Jjy;>

(05) jpUF ahf;F(05) jpUF ahf;F(05) jpUF ahf;F(05) jpUF ahf;F(05) jpUF ahf;F (Screw Jack) - thfdq;fis cau;j;Jjy;

(06)(06)(06)(06)(06) rq;fpypj;njhFjprq;fpypj;njhFjprq;fpypj;njhFjprq;fpypj;njhFjprq;fpypj;njhFjp     (Chain Block)  - - - - - thfd vQ;rpd;> Jizg;nghwpg; ngl;b

(Gear box) Nghd;w ghukhd nghUs;fis cau;;j;Jjy;.

(07)(07)(07)(07)(07) lau; fow;Wk; nghwp -lau; fow;Wk; nghwp -lau; fow;Wk; nghwp -lau; fow;Wk; nghwp -lau; fow;Wk; nghwp - lau; fow;WjYk; kPsg;nghUj;JjYk;'

(08)(08)(08)(08)(08) tsp neUf;fp (tsp neUf;fp (tsp neUf;fp (tsp neUf;fp (tsp neUf;fp (Air Compressor)  neUf;fpa tspiag; ngWjy;.

(09) Jis mOj;jp Jis mOj;jp Jis mOj;jp Jis mOj;jp Jis mOj;jp      (Drill press) , (10) kpd;JisfUtp(10) kpd;JisfUtp(10) kpd;JisfUtp(10) kpd;JisfUtp(10) kpd;JisfUtp          (Electric Drill)
cNyhfj;jfLj; Jisj;jy;.

(11)(11)(11)(11)(11) cau;j;jpcau;j;jpcau;j;jpcau;j;jpcau;j;jp      (Hoist), ^12&  ^12&  ^12&  ^12&  ^12& rha;jsk; (rha;jsk; (rha;jsk; (rha;jsk; (rha;jsk; (Inclined plane)     - thfdq;fis

cau;j;Jjy;.

(13)(13)(13)(13)(13) rhizg; nghwp rhizg; nghwp rhizg; nghwp rhizg; nghwp rhizg; nghwp (Grinder)  - - - - - cNyhfg; gFjpfisj; NjitahdthW

Nja;j;Jr; Ruz;b xg;gkhf;fpf; nfhs;sy;.

(14)(14)(14)(14)(14) cau; mOj;j ePu;g;gk;gpcau; mOj;j ePu;g;gk;gpcau; mOj;j ePu;g;gk;gpcau; mOj;j ePu;g;gk;gpcau; mOj;j ePu;g;gk;gp          (High Pressure water pump)  ----- thfdk; fOTjy;.

(15)(15)(15)(15)(15) Nkirg; gpbr;rpuhtp (Nkirg; gpbr;rpuhtp (Nkirg; gpbr;rpuhtp (Nkirg; gpbr;rpuhtp (Nkirg; gpbr;rpuhtp (Bench Vise) ----- thfdg; gFjpfisg; gOJghu;f;Fk;NghJ

mtw;iw mirahJ gw;wpitj;jpUj;jy;.

(16)(16)(16)(16)(16) rpy;Yr;Riu fow;wp rpy;Yr;Riu fow;wp rpy;Yr;Riu fow;wp rpy;Yr;Riu fow;wp rpy;Yr;Riu fow;wp (Wheel brace) ----- thfdr; rpy;Yfspy; Riufisf;

fow;Wjy;.
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Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0 ::::: rf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gila

Nfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAila

tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.

Nju;r;rp kl;lk; 3.3Nju;r;rp kl;lk; 3.3Nju;r;rp kl;lk; 3.3Nju;r;rp kl;lk; 3.3Nju;r;rp kl;lk; 3.3 ::::: g+Nfhs uPjpapy; ,Uf;Fk; rf;jp tsq;fspd; juj;ijAk;

msitAk; Njbaha;thu;.

nraw;ghL    3.3 :nraw;ghL    3.3 :nraw;ghL    3.3 :nraw;ghL    3.3 :nraw;ghL    3.3 : ~~vkJ rf;jp - tY rf;jp||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 3.3.1 ,y; jug;gl;Ls;s ~~tpwfLg;Gk;

kpd;dLg;Gk;|| ghj;jpuNkw;W ebj;jYf;fhd gpujp

• ,izg;G 3.3.2 ,y; jug;gl;Ls;s Njly; mwpTWj;jy;

gj;jpug; gpujpfs; - %d;W

• ,izg;G 3.3.3 ,y; jug;gl;Ls;s ~~vkJ rf;jp -

tYr;rf;jp|| fl;Liuapd; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 3.3.1gb 3.3.1gb 3.3.1gb 3.3.1gb 3.3.1 ::::: • Kd;$l;bNa Maj;jk; nra;J ghj;jpuNkw;W ebj;jiy

tFg;gpy; Kd;itf;FkhW khztiu topg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• tpwfLg;gpy; tpwFk; (capu;j;jpzpTk;) kpd;NrhW rikg;

ghdpy; kpd; rf;jpAk; rf;jp tsq;fshfg; gad;gL

fpd;wd.

• ehshe;j tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;fhf

gy;NtW rf;jp tsq;fs; gad;gLj;jg;gLfpd;wd.

• vkJ #oypy; fhzg;gLk; rf;jp tsq;fspd; jhuhs

khff; fpilf;Fk; jd;ikiag; nghWj;J mtw;iwg;

gad;gLj;Jtjw;Fupa cgfuzq;fisg; gad;gLj;J

jy; Ntz;Lk;.

mjw;fhf cyfpy; fhzg;gLk; gy;NtW rf;jp tsq;fs;

njhlu;ghfj; NjbawptJ mtrpakhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 3.3.2gb 3.3.2gb 3.3.2gb 3.3.2gb 3.3.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.
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` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 3.2.3gb 3.2.3gb 3.2.3gb 3.2.3gb 3.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ehk; gad;gLj;Jk; rf;jp tsq;fis Kjd;ikah

dit vdTk; Jizahdit vdTk; tifg;gLj;j

yhk;.

• ,aw;ifapy; fhzg;gLk; rf;jp tsq;fs; Kjd;ikKjd;ikKjd;ikKjd;ikKjd;ik

ahdrf;jp tsq;fshFk;.ahdrf;jp tsq;fshFk;.ahdrf;jp tsq;fshFk;.ahdrf;jp tsq;fshFk;.ahdrf;jp tsq;fshFk;.

• Kjd;ikahd rf;jp tsq;fs; cyfpy; xU rPuw;w

tifapy; guk;gpf; fhzg;gLfpd;wd.

• Kjd;ikahd rf;jp tsq;fis> Jizahd rf;jpJizahd rf;jpJizahd rf;jpJizahd rf;jpJizahd rf;jp

tsq;fshftsq;fshftsq;fshftsq;fshftsq;fshf khw;wyhk;.

• ehshe;jk; gzpfs; rpytw;iwr; nra;Jnfhs;tjw;

fhf Kjd;ikahd rf;jp Kjy;fis mNj epiyapy;

gad;gLj;j KbahJ.

• mt;thwhd re;ju;g;gq;fspy; Jizahd rf;jp

tsq;fshf epiykhw;Wk;NghJ rf;jp ,og;G Vw;gLk;.

• rf;jp tsq;fs; njhlu;ghd NkYk; jfty;fisj;

Njbawptjw;fhf ~vkJ rf;jp - tYr;rf;jp| vDk;

fl;Liuiag; gad;gLj;jyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• Kjd;ikahd> Jizahd rf;jp tsq;fisr; rupahf tupirg;gLj;Jthu;.

• cyfpy; rf;jp tsq;fspd; xUrPuw;w guk;giy vLj;Jf;fhl;Lthu;.

• rf;jp tsq;fis rPuhf Kfhiknra;J gad;gLj;Jk; jpwid ntspf;fhl;Lthu;.

• gpur;rpidfSf;F ntt;NtW Nfhzq;fspy; jPu;Tfs; NjLthu;.

• mgptpUj;jpg+u;tkhd Ntiyg; gupr;raj;ijg; ngWthu;.
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,izg;G 3.3.1,izg;G 3.3.1,izg;G 3.3.1,izg;G 3.3.1,izg;G 3.3.1

~~tpwFk; kpd;dLg;Gk;||~~tpwFk; kpd;dLg;Gk;||~~tpwFk; kpd;dLg;Gk;||~~tpwFk; kpd;dLg;Gk;||~~tpwFk; kpd;dLg;Gk;||

rikayiwapy; %d;W fy; mLg;gpd; kPJ rl;bapy; nrhjp nfhjpj;Jf; nfhz;bUe;jJ.

Nkir kPJ kpd;Nrhw;wLg;gpy; (Rice Cooker) NrhW mtpe;J nfhz;bUe;jJ.

kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G: vg;gb nrhjpr;rl;bahNu cq;fSf;Fr; rupahd njhy;iy

,y;iyah?

nrhjpr;rl;bnrhjpr;rl;bnrhjpr;rl;bnrhjpr;rl;bnrhjpr;rl;b ::::: ~~Vd;... Vd; mg;gbf; Nfl;fpwPu;?

kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G: ~~xU Gwk; Gif> ,d;ndhU Gwk; fup> kw;nwhU Gwk; rhk;gy;>

fPNo neUg;G vt;tsT njhy;iy. KO rikaw;fl;bYk; ntf;if.

vkf;Fk; njhy;iy. vy;yhtw;Wf;Fk; Nkyhf mOf;Fj; Njhw;wk;.

mLg;igr;#o tpwFf; fl;ilfs;...||

nrhjpr;rl;bnrhjpr;rl;bnrhjpr;rl;bnrhjpr;rl;bnrhjpr;rl;b ::::: ,e;j vJTk; vdf;Fj; njhy;iyahfj; njupatpy;iy. Mapuf;fzf;

fhd tUlq;fshf kdpjdpd; rikay; Ntiyfis ehd;jhd;

nra;J tUfpNwd;. Njhl;lj;jpy; fpilf;Fk; tpwFf; fl;ilfs;.

rikaw;fl;by; fopf;Fk; njd;dQ; rpul;ilfis vy;yhk; gad;

gLj;jpj;jhd; ve;j Neuj;jpYk; ve;j ,lj;jpYk; ehd; rikaYf;

Fj; jahu;. ~mdfp| mLg;G> tpwF thA mLg;G> CJk; mLg;G

vy;yhUk; vdJ cwtpdu;fs;. mtu;fs; Rj;jkhf xOq;fhf

Ntiy nra;gtu;fs;! cq;fSf;F NrhW rikf;f khj;jpuk; jhNd

njupAk;.

kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G:kpd;Nrhw;wLg;G: (rw;Wf; fytug;gl;lthW)

~~vdJ Ntiy NrhW rikg;gJ khj;jpuk; jhd;! ehd; me;j

Ntiyia xOq;fhfr; nra;fpNwd;. Jg;Guthf> xOq;fhf> mofhf

jdpNa nra;fpNwd;. NrhW mtpe;j gpd;G ehNd Mspia mWj;J

tpLfpNwd;. tpwF Njitapy;iy. jPapy; Ntf Ntz;bajpy;iy.

kpd;rhuj;ij jhd; gad;gLj;JNtd;. clypy; ve;j mOf;Fk;

fpilahJ. vg;NghJk; mofhf ,Uf;fpNwd;.

(,UtuJk; ciuahly; Kbe;jghby;iy. nghWikapoe;j jpdfud; rikaw;fl;Lf;F

te;jhd;.)

jpdfud;jpdfud;jpdfud;jpdfud;jpdfud; ::::: jaT nra;J cq;fSila Ngr;Rf;fis epWj;jp cq;fs; Ntiy

fisf; ftdpAq;fs;. kpd;Nrhw;wLg;G vkf;Fg; gad;gLk; Xu;

cgfuzk; vd;gJ cz;ikjhd;. vd;whYk; $l ngUikabf;f

Ntz;bajpy;iy. kpd;rhuk; Jz;bf;fg;gl;lhy; nraypoe;J

tpLtPu;fs;. tpwfLg;G ,yhgfukhdJ. kpd;rhuf; fl;lzk;

mjpfupg;gjpy;iy. NrhW rikf;Fk; NtiyiaAk; tpwfLg;gpy;

nra;a KbAk;.
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,izg;G 3.3.2,izg;G 3.3.2,izg;G 3.3.2,izg;G 3.3.2,izg;G 3.3.2

FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;

~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||

• gpd;tUkhW Nfhitg;gLj;jg;gl;Ls;s %d;W Njhw;wg;ghLfs; njhlu;ghf cq;fsJ

ftdk; <u;f;fg;gLfpd;wJ.

FO 1FO 1FO 1FO 1FO 1

• kpd;Nrhw;W mLg;nghd;wpy;  NrhW rikj;jy;

• ad;dy;fSf;F fz;zhb ,l;L tPl;Lf;F xspa+l;lk; nra;jy;

• thA tYtpdhy; Nkhl;lhu; thfdnkhd;iw ,af;Fjy;.

FO 2FO 2FO 2FO 2FO 2

• ,utpy; kpd;Fkpnohd;iw xspur; nra;jy;

• nta;apypy; ney; cyu;j;Jjy;

• %d;Wfy; tpwfLg;nghd;wpy; jz;zPu; nfhjpf;f itj;jy;

FO 3FO 3FO 3FO 3FO 3

• njhiyf;fhl;rp ghu;j;jy;

• tpwFg; Nghwizapy; ghz;RLjy;

• gha;kug;glfpy; nghUs;fs; nfhz;L nry;yy;

• ~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp|| vDk; fl;Liuia thrpAq;fs;.

• cq;fsJ FOTf;Fj; jug;gl;Ls;s Njhw;wg;ghLfspy; gad;gLj;jg;gLk; rf;jp

tsq;fis Kjd;ikahd rf;jp tsq;fs;> Jizahd rf;jp tsq;fs; vd

tifg;gLj;Jq;fs;.

• Kjd;ikahd rf;jp tsq;fs;; njhlu;ghfg; gpd;tUk; fUg;ngUs;fspy;

fye;JiuahLq;fs;.

• cyfpy; ve;jNthu; ,lj;jpYk; Nghjpa msTf;Ff; fhzg;gLfpd;wjh?

• mk;Kjd;ikahd rf;jp tsq;fis mbg;gilapy; ve;j Jizr;rf;jp

tsq;fshf epiykhw;wyhk;?

• xd;gjhe;ju khztu;fs; ,UtUf;F ,ilNa ,lk;ngw;w Xu; ciuahly; fPNo

jug;gl;Ls;sJ.

~~Jizahd rf;jp tsq;fisg; gad;gLj;JtJ nghUj;jkw;wJ. Kjd;ikahd

rf;jp tsq;fisj; Jizahd rf;jp tsq;fshf khw;Wk;NghJ rf;jp mjpf

mstpy; tPz;tpuakhFk;. vdNt ehk; Kjd;ikahd rf;jp Kjy;fis mNj

epiyapy; gad;gLj;j Kidjy; Ntz;Lk;.||

~~MdhYk; rpy NjitfSf;fhf Kjd;ikahd rf;jp tsq;fis mNj epiyapy;

gad;gLj;j KbahJ. vdNt mt;thwhd re;ju;g;gq;fspy; mtw;iw Jizahd

rf;jp tsq;fshf khw;WtJ mtrpakhFk;.||

• Nkw;gb ciuahlypd;gb rf;jp ts Efu;T njhlu;ghf ehk; Vw;gLj;jpf;nfhs;s

Ntz;ba nfhs;iffs; ahit?

• ehk; gad;gLj;Jk; Kjd;ikahd> Jizahd rf;jp tsq;fspd; juk; gw;wpa

cq;fsJ fUj;J ahJ?
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• ePq;fs; fz;lwpe;jtw;iw Mf;fG+u;tkhd tifapy; Kd;itf;f Maj;jkhFq;fs;.

,izg;G 3.3.3,izg;G 3.3.3,izg;G 3.3.3,izg;G 3.3.3,izg;G 3.3.3

~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||~~vkJ rf;jp - tYr;rf;jp||

Kjd;ikahd rf;jp tsq;fs; - Kjd;ikahd rf;jp tsq;fs; - Kjd;ikahd rf;jp tsq;fs; - Kjd;ikahd rf;jp tsq;fs; - Kjd;ikahd rf;jp tsq;fs; - Primary Energy Resources

ve;jnthU khw;wKk; nra;ahJ> ,aw;ifr; #oypy; fhzg;gLk; epiyapNyNa

gad;gLj;jj;jf;f rf;jp tsq;fs;.

cjhuzk;: ² gz;gLj;jh vz;nza; Crude Oil
² epyf;fup Coal
² ,aw;if thA Natural Gases
² fUr;rf;jp Neuclear Energy
² capu;j;jpzpT Biomass
² fhw;W Wind
² ePupd; mOj;jr;rf;jp  Potential Energy of Water
² Qhapw;Wr; rf;jp  Solar Energy

,e;j vy;yhr; rf;jp tsq;fspYk; #upadpd; rf;jpNa mjhtJ Qhapw;Wr; rf;jpNa

nghjpe;Js;sJ.

² Kjd;ikahd rf;jp tsq;fspd; xU rPuw;w guk;gy;

Qhapw;Wr;Qhapw;Wr;Qhapw;Wr;Qhapw;Wr;Qhapw;Wr;

rf ;j prf ;j prf ;j prf ;j prf ;j p

vupnghUs; czT

,aw;if thA

epyf;fup

 vz;nza;

tpyq;F %y czTg;

nghUs;fs;
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Gtpnaq;Fk; Kjd;ikahd rf;jp tsq;fs; xUrPuhfg; guk;gpf; fhzg;gLtjpy;iy.

01 gz;gLj;jhnea; 01 gz;gLj;jhnea; 01 gz;gLj;jhnea; 01 gz;gLj;jhnea; 01 gz;gLj;jhnea; (Crude Oil)
,J nfl;bahdJ> gRq;fgpy epwKilaJ> jPg;gw;wpf;nfhs;Sk; jd;ikAilaJ.

Gtpapd; CLGftpLk; ghiwfspypUe;J ngwyhk;. ,J kPsg; ngwKbahj xU

Kjd;ikahd rf;jp tskhFk;. ,J Xu; capu;r;Rtl;L vupnghUshFk;. cyfpy;

tiuaiwg;gl;l rpy gpuNjrq;fspNyNa fdpanea;g; gbTfs; fhzg;gLfpd;wd.

mit fhzg;gLk; msT ,lj;Jf;fplk; NtWgLk;.

Gtpapd; fdpa nea;g;gbTfspypUe;J gz;gLj;jhnea; ngWjy;Gtpapd; fdpa nea;g;gbTfspypUe;J gz;gLj;jhnea; ngWjy;Gtpapd; fdpa nea;g;gbTfspypUe;J gz;gLj;jhnea; ngWjy;Gtpapd; fdpa nea;g;gbTfspypUe;J gz;gLj;jhnea; ngWjy;Gtpapd; fdpa nea;g;gbTfspypUe;J gz;gLj;jhnea; ngWjy;

jw;NghJ fz;lwpag;gl;Ls;s fdpa nea;g;gbTfspd;jw;NghJ fz;lwpag;gl;Ls;s fdpa nea;g;gbTfspd;jw;NghJ fz;lwpag;gl;Ls;s fdpa nea;g;gbTfspd;jw;NghJ fz;lwpag;gl;Ls;s fdpa nea;g;gbTfspd;jw;NghJ fz;lwpag;gl;Ls;s fdpa nea;g;gbTfspd;

guk;gy; - 2000 (gPg;gha;fs; - Mapuk; kpy;ypad;fspy;)guk;gy; - 2000 (gPg;gha;fs; - Mapuk; kpy;ypad;fspy;)guk;gy; - 2000 (gPg;gha;fs; - Mapuk; kpy;ypad;fspy;)guk;gy; - 2000 (gPg;gha;fs; - Mapuk; kpy;ypad;fspy;)guk;gy; - 2000 (gPg;gha;fs; - Mapuk; kpy;ypad;fspy;)

02. epyf;fup02. epyf;fup02. epyf;fup02. epyf;fup02. epyf;fup

kPsg; ngwKbahj jpz;k epiyapy; cs;s Kjd;ikahd rf;jp tskhFk;. ,J

NeubahfNt vupf;fj;jf;f jfdkilAk; xU nghUshFk;.

mDÓúfha we;s f;,a ksêj,ska fndr f;,a ,nd .kakd wjia:djla

f;a,

fdpa nea; ngwy;

flypd; mb

ghiw

gz;gLj;jh nea;

If;fpa muG

vkpu; ,uhr;rpak;

Vida xngf;

ehLfs;

nghUshjhu mgptpUj;jp

xj;Jiog;G mikak; Kd;ida

Nrhtpaj; ehL

xngf; my;yhj

Vida ehLfs;

<uhd;

rT+jp mNugpah

Fitj;

<uhf;
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03. ,aw;if thA03. ,aw;if thA03. ,aw;if thA03. ,aw;if thA03. ,aw;if thA

fdpanea;g;gLf;iffs; fhzg;;gLk; ,lq;fspy; Gtpapd; Moj;jpy; mg;gbTfSf;F

NkNy cau; mOj;jj;jpy; ,aw;if thAg;gLf;iffs; fhzg;gLk;. fdpa nea;

kw;Wk; epyf;fup cUthFk;NghJ mtw;wpy; mlq;fpapUe;j Mtpg;gwg;Gs;s

gFjpfspdhNyNa ,aw;if thA cUthfpAs;sJ.

vdNt epyf;fupg;gLf;iffSk; fdpa nea;g;gLf;iffSk; fhzg;gLk; gpuNjrq;fspy;

khj;jpuNk ,aw;if thA fhzg;gLk;. ,J kPsg; ngwKbahj xU Kjd;ikahd

rf;jp tskhFk;.

04. fUr;rf;jp04. fUr;rf;jp04. fUr;rf;jp04. fUr;rf;jp04. fUr;rf;jp

fUr;rf;jpia cw;gj;jp nra;tjw;fhf gpujhdkhf ,uz;L %yfq;fs; (fU

vupnghUs;fs;) gad;gLj;jg;gLfpd;wd. ANudpak;> GSl;Nlhdpak; MfpadNt

mitahFk;. ,itjtpu Nubak;> Njhupak; Nghd;w %yfq;fs; NtW

NjitfSf;fhfg; gad;gLfpd;wd. ,k; %yfq;fs; ahTk; cNyhf %yfq;fshFk;.

,k;%yfq;fs; mit mlq;fpAs;s kz;zpy; ,Ue;J gpupj;njLf;fg;gLfpd;wd.

fl;Lg;gLj;jg;gl;l epge;jidfspd; fPo; fUj;jhf;fq;fs; %yk; ngwg;gLk; fUr;rf;jpiag;

gad;gLj;jp kpd;rhuk; gpwg;gpf;fg;gLfpd;wJ. fU vupnghUs;fisg; gpupj;njLg;gJk;

fU tY Miyfisj; jhgpg;gJk; mtw;iwg; guhkupg;gJk; mjpf gzk; nryT

Vw;gLk; nray;fshFk;.

fUr;rf;jp Miynahd;WfUr;rf;jp Miynahd;WfUr;rf;jp Miynahd;WfUr;rf;jp Miynahd;WfUr;rf;jp Miynahd;W

thAg;gLf;iffs;

ePu;

vz;nza;

ghiwfs;
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05. capu;j;jpzpT (05. capu;j;jpzpT (05. capu;j;jpzpT (05. capu;j;jpzpT (05. capu;j;jpzpT (Bio Mass)))))

jhtuq;fspd; cly;fs;> tpyq;Ffspd; cly;fs; mit ntspNaw;Wk; fopTg;

nghUs;fs; Mfpad ahTk; capu;j;jpzpT vdg;gLk;. ,J kPsg;gpwg;gpf;fj;jf;f

rf;jp tskhFk;. cjhuzk;;: tpwF

cyfpy; kdpjd; thOk; ve;jNthu; ,lj;jpYk; Kjd;ikahd xU rf;jp tskhf

capu;j;jpzpitg; gad;gLj;jyhk;. efu;g;Gwq;fspy; jhtuq;fs; Fiwthff; fhzg;gl;l

NghjpYk; capu;f;fopTg; nghUs;fisg; gad;gLj;jp capu;thA myFfisj; jhgpj;Jf;

nfhs;syhk;. capupdq;fs; thOk; fhynky;yhk;> Kbtile;Jtplhj xU Kjd;ikr;

rf;jp Kjyhf capu;j;jpzpitf; Fwpg;gplyhk;.

06. fhw;W06. fhw;W06. fhw;W06. fhw;W06. fhw;W

,aw;ifahd rf;jp tsq;fSs; kpff; Fiwthfg; gad;gLj;jg;gLk; rf;jp tsk;

,JthFk;. fhw;Wr; rf;jpapdhy; kpd;rhu cw;gj;jp nra;ag;gLtjw;fhf

mk;ghe;Njhl;ilg; gpuNjrj;jpy; fhw;whiyfs; jhgpf;fg;gl;Ls;sd. tUlj;jpd; vy;yhf;

fhyg; gFjpfspYk; fhw;W tPrhik> fhw;wpd; jpir ngUksTf;F NtWgly; Mfpad

fhuzkhf> fhw;whiyfspd; gad;ghL xU rpy gpuNjrq;fSf;F khj;jpuk;

tiuaiwg;gl;Lf; fhzg;gLfpd;wJ. fhw;W kPs;g;gpwg;gpf;fj;jf;f xU rf;jp tskhFk;.

07. ePupd; mOj;jr; rf;jp07. ePupd; mOj;jr; rf;jp07. ePupd; mOj;jr; rf;jp07. ePupd; mOj;jr; rf;jp07. ePupd; mOj;jr; rf;jp

caukhd ,lq;fspy; cs;s ePu; fPo;Nehf;fp tPRk;NghJ me;ePupy; mlq;fpAs;s

mOj;jrf;jpahdJ ,af;fg; gz;Gr; rf;jpahf khWk;. mt;tpaf;fg; gz;Gr; rf;jpiaf;

nfhz;L Roypfisr; Rw;Wtjhy; kpd; rf;jpiag; gpwg;gpf;fyhk;.

cjhuzk;: ePu;tPo;r;rpfs;> caukhd ,lq;fspy; cs;s ePu;> tw;Wg;ngUf;F> fly;

 miy> Nkw;fhTif Xl;lq;fs; (OTEC)

fhw;W Royp

gpwg;ghf;fp
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08. Qhapw;Wj;njhFjp (#upa rf;jp)08. Qhapw;Wj;njhFjp (#upa rf;jp)08. Qhapw;Wj;njhFjp (#upa rf;jp)08. Qhapw;Wj;njhFjp (#upa rf;jp)08. Qhapw;Wj;njhFjp (#upa rf;jp)

,J kPsg;gpwg;gpf;fj;jf;f xU rf;jp KjyhFk;. fha;fwpfs;> goq;fs;> ruf;Fg;

nghUs;fs;> xsrjg; g+z;Lfs; Nghd;wtw;iw cyu;j;jpf;nfhs;tjw;Fg; nghUj;jkhd

Qhapw;W cyu;j;jpfs; ,d;W gy ehLfspy; gad;gLj;jg;gLfpd;wd. ePiu ntg;gNkw;wpf;

nfhs;tjw;Fk; Qhapw;Wr;rf;jp gad;gLfpd;wJ.

Qhapw;Wr; rf;jp %yk; gad;ngWk; re;ju;g;gq;fSf;fhd rpy cjhuzq;fshfg;

gpd;tUtdtw;iwf; Fwpg;gplyhk;.

1. Qhapw;Wr; rf;;jpia cwpQ;rj;jf;fthW fWg;G epwg; g+r;Rg; g+rg;gl;l jfLfshy;

ePiu ntg;gNkw;wpf; nfhs;sYk; tPl;bd; cl;gFjpfis ntJntJg;ghf

itj;jpUj;jYk;.

2. Qhapw;Wr; rf;jpia mfj;JwpQ;rj;jf;f xspf;fyq;fs; (Photo cells) %yk; kpd;idg;

gpwg;gpf;fj;jf;f Qhapw;Wf; fyq;fis cw;gj;jp nra;Jnfhs;syhk;.

,k;Kiwfisj; jhgpg;gjw;fhd Muk;gr; nryT cau;thdJ. NkYk; #upa xsp

Fiwthff; fpilf;Fk; re;ju;g;gq;fspy; tpidjpwd; Fiwthf ,Uf;Fk;. vdNt

,lu;g;ghLfs; cUthf ,lKz;L.

nkf;rpf;Nfh efupy; jhgpf;fg;

gl;Ls;s (Qhapw;Wf; fyq;

fisf; nfhz;l) Qhapw;Wg;

gly;fspd; njhFjpnahd;W

Jizahd rf;jp tsq;fs;Jizahd rf;jp tsq;fs;Jizahd rf;jp tsq;fs;Jizahd rf;jp tsq;fs;Jizahd rf;jp tsq;fs;

Kjd;ikahd rf;jp tsq;fisg; gad;gLj;jp cw;gj;jp nra;ag;gLk; rf;jp tsq;fs;

Jizahd rf;jp tsq;fshFk;. ,q;F rf;jp epiykhw;wg;gLfpd;wJ.

cjhuzk;: kpd;> mjp cau;ntg;g nfhjpePuhtp> ntg;gr;rf;jp

gpwg;ghf;fp

ePu;j;Njf;fk;

miz
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kpd;rhuk;kpd;rhuk;kpd;rhuk;kpd;rhuk;kpd;rhuk;

Kjd;ikahd rf;jp tsnkhd;wpidg; gad;gLj;jp Jizahd rf;jp Kjnyhd;whfpa

kpd;id cw;gj;jp nr;aAk; nrad;Kiwapd; xU gbKiw mjp cau; ntg;g

nfhjpePuhtp cw;gj;jp nra;tjhFk;. cau; ntg;gepiyiaAk; mjpf mKf;fj;ijAk;

nfhz;l nfhjpePuhtp  mjpAau; ntg;gf; nfhjpePuhtp vdg;gLk;. fUr;rf;jp kw;Wk;

epyf;fupr; rf;jp tY Miyfs; %yKk; gz;gLj;jp  vupg;gjd; %yKk; gpwg;gpf;fg;gLk;

mjpAau; ntg;r; rf;jpiaf; nfhz;L ePiu ntg;gNkw;wp mjp cau; ntg;g nfhjp

ePuhtpia cw;gj;jp nra;J nfhs;syhk;. mjpAau; ntg;gf; nfhjp ePuhtpAk; Xu;

Jizahd rf;jp tskhFk;.

mt;thwhfg; gpwg;gpf;fg;gLk; mjp cau; ntg;g nfhjpePuhtpiaf; nfhz;L Roypfisr;

Row;wp> kpd; gpwg;ghf;fpfis ,af;fp> kpd;gpwg;gpf;fg;gLk;.

1. epyf;fup - 1. epyf;fup - 1. epyf;fup - 1. epyf;fup - 1. epyf;fup - Eiur;Nrhiyapy; jhgpf;fg;gl;LtUk; kpd; cw;gj;jp epiyak;

,urhad rf;jp  ntg;g rf;jp  nghwpKiwr; rf;jp  kpd;rf;jp

   (epyf;fup)       (mjp cau; ntg;gf; (Royp)

   nfhjpePuhtp)

2. Bry; -2. Bry; -2. Bry; -2. Bry; -2. Bry; - fsdpjp];]> rg;Gf];fe;j kpd; cw;gj;jp epiyaq;fs;

    ,urhad rf;jp  ntg;grf;jp  nghwpKiwr; rf;jp  kpd;rf;jp

    (Bry;)        (mjpcau;ntg;gf; (Royp)

  nfhjpePuhtp)

3. tpwF (capu;j;jpzpT) -3. tpwF (capu;j;jpzpT) -3. tpwF (capu;j;jpzpT) -3. tpwF (capu;j;jpzpT) -3. tpwF (capu;j;jpzpT) - `q;Fuhq;nfj;ij> nld;l;Nuh kpd; cw;gj;jp Miy

    ,urhad rf;jp  ntg;g rf;jp  nghwpKiwr; rf;jp  kpd;rf;jp

     (tpwF)       (mjp cau; ntg;gf; (Royp)

   nfhjpePuhtp)

ntg;grf;jpntg;grf;jpntg;grf;jpntg;grf;jpntg;grf;jp

vupnghUis vupg;gjhy; ntg;gj;ij cw;gj;jp nra;jy;. ,d;W ngUk;ghyhd ehLfspy;

gad;gLj;jg;gLk; tpwF> vy;.gP. thA (LP Gas) Nghd;wit ,jw;fhd rpy

cjhuzq;fshFk;. mt;thW ngwg;gLk; ntg;gk;> Kjd;ikahd rf;jp tsq;fis

epiykhw;Wtjd; %yk; ngwg;gLk; Jizahd xU rf;jp KjyhFk;.

epiykhw;wj;jpd;NghJ rf;jp tPz;tpuakhjy;epiykhw;wj;jpd;NghJ rf;jp tPz;tpuakhjy;epiykhw;wj;jpd;NghJ rf;jp tPz;tpuakhjy;epiykhw;wj;jpd;NghJ rf;jp tPz;tpuakhjy;epiykhw;wj;jpd;NghJ rf;jp tPz;tpuakhjy;

Kjd;ikahd rf;jp tsq;fspypUe;J Jizahd rf;jp tsq;fisg; ngWk;NghJ

mr;rf;jpapd; xU gFjp ntg;gk;> xsp> xyp Nghd;w rf;jp tbtq;fshf khwp

tPz;tpuakhFk;. vdpDk; Njitf;Nfw;g Neubahf> Kjd;ikahd rf;jp tsq;fisg;

gad;gLj;JtjpYs;s ,lu;g;ghLfshd> vjpu;g;ghu;f;fg;gLk; tpisjpwd; fpilf;fhik>

mr;rf;jp tsq;fis Neubahfg; gad;gLj;j Kbahik> mit rPuhfg; guk;gpf;

fhzg;glhik Mfpad fhuzkhf rf;jpia epiykhw;wpg; gad;gLj;JtJ mtrpakhd

xd;whf cs;sJ.

vdNt rf;jp tPz;tpuak; ,opthFk; tifapyhd Kiwfs;> cj;jpfisf; ifahz;L

rf;jp epiykhw;wj;ijr; nra;tJ njhlu;ghff; ftdQ; nrYj;JtJ mtrpakhFk;.
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Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0Nju;r;rp      3.0 ::::: rf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gilarf;jp> Ntiy> tpir Mfpatw;Wld; njhlu;Gila

Nfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAilaNfhl;ghLfs; > rpj;jhu;j;jq;fisg; gaDWjpAila

tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.tifapy; gd;gLj;Jthu;.

Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4 ::::: rf;jp neUf;fbf;fhd jPu;thf khw;Wr;rf;jp tsg; gad;ghL

njhlu;ghfj; Njbaha;thu;.

nraw;ghL    3.4 :nraw;ghL    3.4 :nraw;ghL    3.4 :nraw;ghL    3.4 :nraw;ghL    3.4 : ~~rf;jp neUf;fbia ntw;wp nfhs;Nthk;.||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 3.4.1 ,y; jug;gl;Ls;s ~~re;jpud; mz;zhtpd;

fij|| gpujpfs;

• ,izg;G 3.4.2 ,y; jug;gl;Ls;s Njly; mwpTWj;jy;

gj;jpug; gpujpfs; - %d;W

• ,izg;G 3.4.3 ,y; jug;gl;Ls;s ~~khw;Wr; rf;jp

tsq;fisg; gpugy;ag;gLj;JNthk;|| fl;Liuapd; gpujpfs;

%d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 3.4.1gb 3.4.1gb 3.4.1gb 3.4.1gb 3.4.1 ::::: • re;jpud; mz;zhtpd; fijia tFg;gpy; Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• re;jpud; mz;zh mikj;j capu; thA gpwg;ghf;fpapy;

%yg;nghUshf rhzKk; khl;Lr; rpWePUk; gad;

gLj;jg;gLfpd;wd.

• mtuJ tPl;Lf;F xspA+l;Ltjw;Fk;> tPl;by; czT

rikg;gjw;Fk; capu;thA gad;gLj;jg;gLfpwJ.

• ,J kpd;rf;jp> vy;.gP. thA (LP Gas) Mfpatw;Wf;fhd

xU khw;Wr; rf;jp tskhFk;.

• rf;jp neUf;fbf;F jPu;thf khw;Wr;rf;jp Kjy;fisg;

gad;gLj;JtJ njhlu;ghd re;jpud; mz;zhitg;

Nghd;W ehKk; ftdQ; nrYj;JtJ mtrpakhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 3.4.2gb 3.4.2gb 3.4.2gb 3.4.2gb 3.4.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;Kft+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 3.2.3gb 3.2.3gb 3.2.3gb 3.2.3gb 3.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp Kjy;

fisg; gad;gLj;JtJ njhlu;ghff; ftdQ; nrYj;j

Ntz;LnkdpDk; ngUk;ghyhd khw;Wr; rf;jp Kjy;

fs; ,d;dKk; fzprkhd msTf;Fg; gpugy;ak;

milatpy;iy.

• mtw;Ws; rpy khw;Wr; rf;jp tsq;fs; njhlu;ghfg;

gpd;tUk; gpur;rpidfs; cs;sd@

• cw;gj;jpr; nryT cau;thdjhf ,Uj;jy;

• cau; njhopDl;g cj;jpfisg; gad;gLj;j

Ntz;bAs;sik.

• guk;gy; xU rPuw;wjhf ,Uj;jy;.

• khw;Wr; rf;jp tsq;fs; njhlu;ghf NkYk; jfty;

fisj; Njbawptjw;fhf "khw;Wr; rf;jp tsq;fisg;

gpugy;ag;gLj;JNthk;.|| vDk; fl;Liuiag; gad;

gLj;jyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• khw;Wr;rf;jp tsq;fisj; njupT nra;Jnfhs;thu;.

• ntt;NtW rf;jp tsq;fSf;fhf khw;Wr; rf;jp tsq;fisg; gpNuupg;ghu;.

• gpujp$yq;fisj; jtpu;j;J tpisjpwDila tifapy; khw;Wr; rf;jp tsq;fisg;

gad;gLj;Jthu;.

• miw$ty;fis (rthy;fis) ntw;wpnfhs;s Kw;gLthu;.

• rkNahrpjkhd cj;jpfisf; ifahSthu;.
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,izg;G 3.4.1,izg;G 3.4.1,izg;G 3.4.1,izg;G 3.4.1,izg;G 3.4.1

~~re;jpud; mz;zhtpd; fij||~~re;jpud; mz;zhtpd; fij||~~re;jpud; mz;zhtpd; fij||~~re;jpud; mz;zhtpd; fij||~~re;jpud; mz;zhtpd; fij||

~~thUq;fs;> jq;fr;rp thUq;fs;. ehq;fs; fhiyapypUe;J fhj;Jf; nfhz;bUf;fp

Nwhk;. epj;jpa tYr;rf;jp mjpfhu rigf;Fr; nrd;wPu;fsh?"

rhe;jidAk; mtdJ jhiaAk; je;ijiaAk; ghyh khkh tuNtw;whu;.

",y;iy mz;zh. ehisf;Fj;jhd; Nghf ,Uf;fpNwhk;. ..... khw;Wr;rf;jp tsq;fs;

gw;wp xU nraw;wpl;lk; nra;ag; NghfpNwhk;. jfty; Nrfupg;gjw;fhf ehis fhiyapy;

Nghf vz;zpapUf;fpNwhk;."

re;jpud; mz;zh> jhahu; jahupj;j NjePiu rhe;jDf;Fk; nfhLj;jhu;;.

"re;jpud; mz;zhTk; vq;fNshL tUfpwPu;fsh? ehd; capu;thA myF jahupf;Fk;

tpjj;ijg; gw;wpAk; tprhupj;J mwpe;Jnfhs;s Ntz;Lk;." rhe;jdpd; fijiaf;

Nfl;l re;jpud; rpupj;jhd;.

~~capu;thA mynfhd;W ehd; Vw;fdNt ,q;F mikj;Js;Nsd;. mg;ghtpd; filf;Fk;>

tPl;by; rikay; Ntiyf;Fk; gz;izapd; NtiyfSf;Fk; Njitahd thA

KOtijAk; ehd;jhd; tpepNahfpf;fpd;Nwd;."

rhe;jd; fz;fis mfy tpupj;J re;jpuidg; ghu;j;Jf;nfhz;bUe;jhd;. ghyh

khkh xU ey;y Nahrid njuptpj;jhu;.

~~kfs;> re;jpud;> rhe;jidf; $l;bf;nfhz;L Ngha; capu;thA myiff;

fhl;Lq;fNsd;.|| vd;whu;.

(,UtUk; capu;thA myifg; ghu;f;fg; Gwg;gl;lhu;fs;.)

,J xU epyf;fPo;j; njhl;b. ,jpy; jhd; capu;thA cw;gj;jpahfpwJ. epyj;jpd; fPo;

,Uf;Fk; ngupa njhl;bapd; tha;jhd; ,q;Nf tl;l tbtkhfj; njuptJ njhl;bapd;

%b. tl;ltbt nfhq;fpwPw;W %bapdhy; %bNdhk;.

  njhl;bapd; thiar; #o fspkz; gil

  ,l;L mjd; kPJjhd; nfhq;fpwPw;W

  %bia ,l;Nlhk;. %b ed;whf xl;b

  apUf;fpwJ.
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,e;j gpshj;jpf;Ff; Foha; %bAld; ,izf;fg;gl;Ls;sJ. ,e;jf; Fohapd; Clhfj;

jhd; capu;thA ntspNaWk; ~~mz;zh %bf;F NkNy Vd; ePu; epug;gpapUf;fpwPu;fs;?"

"%d;W Nehf;fq;fSf;fhf mt;thW nra;ag;gl;bUf;fpwJ. xd;W fspg;gil vg;NghJk;

<uypg;ghf ,Ug;gjhy; tspapWf;fkhf mjhtJ fhw;Wg;Gf KbahjthW ,Uj;jy;.

,uz;lhtJ capu;thA njhl;bapypUe;J ntspNaWtjhf ,Ue;jhy; ePupy; Fkpopfs;

Njhd;Wk;. %d;whtjhf> njhl;bapDs; thA epuk;Gtjhy; mKf;fk; mjpfupf;Fkhdhy;

nfhq;fpwPw;W %b rw;W caUtjw;F ,sf;fhukhd> <ukhd fspg;gil ,lkspf;Fk;."

khl;Lj; njhOtj;jpd; rhzk;> khl;Lr; rpWePu; Nghd;wit epjKk; epyf;fPo;j; njhl;bf;Fr;

nry;yf;$ba tifapy; Foha;j;njhFjp mikf;fg;gl;Ls;sJ.

"re;jpud; mz;zhtpd; tPl;by; capu;thA> cw;gj;jpf;fhf %yg;nghUs;fs; fpilg;gjhy;;

%yg;nghUs;fSf;fhf ve;jr; nryTk; ,y;iy my;yth?"

"Mkhk; cq;fSf;F QhapW re;ijapy; fopj;J xJf;Fk; gOjile;j fha;fwpfisf;

nfhz;L ,Nj Ntiyia cq;fs; tPl;bYk; nra;ayhk;. cq;fs; tPl;Lf;Fk;

re;ijf;Fk; E}W kPw;wu; J}uk; $l ,y;iyNa!"

(gpd;du; ,UtUk; gz;iz tpyq;Ffs; ,Uf;Fk; gFjpf;Fr; nrd;whu;fs;.)

      khl;Lj;njhOtk;khl;Lj;njhOtk;khl;Lj;njhOtk;khl;Lj;njhOtk;khl;Lj;njhOtk;   Ml;Lj;njhOtk;  Ml;Lj;njhOtk;  Ml;Lj;njhOtk;  Ml;Lj;njhOtk;  Ml;Lj;njhOtk;

rhe;jd; filf;FtUk; tiu khkp fhj;Jf;nfhz;bUf;fpwhu;. "japu; jug;Nghfpwhthk;..."
vdf; $wpathW ghyh khkh mt;tplj;Jf;F te;jhu;.

rhe;jDk; re;jpuDk; filf;Fg; NghFk;NghJ khkp> thA mLg;ig %l;bf;

nfhz;bUe;jhu;. thA mLg;Gf;F Njhl;lj;jpypUe;J xU Fohapdhy; thA tpepNahfk;

nra;ag;gl;bUe;jJ.

"nghWq;fs;> kfd; ,e;j thA tpsf;ifAk; nfhSj;jpf; fhl;LfpNwd;."

khkp thA tpsf;ifAk; nfhSj;jpf; fhl;bdhu;;. filapDs; xsp gutpaJ.

~~mk;khTk; g+uzkhf MjuT jUfpwhu;."
re;jpud; $wpdhu;. "capu;thA myif mikg;gjw;F mjpfk; nryT Vw;gl;ljh

mz;zh?"
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"Rkhuhd nryT Vw;gl;lJ. Mdhy; mbg;gilr; nryT

,g;NghJ thA cw;gj;jpapdhy; <Lnra;ag;gl;Ltpl;lJ.

re;jpud; mz;zdpd; Mu;tk; fhuzkhfj;jhd; ,e;j

ed;ik fpilj;jJ."

~~re;jpud; mz;zh vq;fs; ehl;Lf;F xU Kd;khjpup

ahd gpui[||

,izg;G 3.4.2,izg;G 3.4.2,izg;G 3.4.2,izg;G 3.4.2,izg;G 3.4.2

FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;FOj;Njbaha;T mwpTWj;jy; gj;jpuk;

~~rf;jp neUf;fbia ntw;wp nfhs;Nthk;||~~rf;jp neUf;fbia ntw;wp nfhs;Nthk;||~~rf;jp neUf;fbia ntw;wp nfhs;Nthk;||~~rf;jp neUf;fbia ntw;wp nfhs;Nthk;||~~rf;jp neUf;fbia ntw;wp nfhs;Nthk;||

² rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp tsq;fisg; gad;gLj;j Ntz;ba

rpy re;ju;g;gq;fs; fPNo jug;gl;Ls;sd.

² mtw;Ws; cq;fsJ FOTf;Fupa fUg;nghUs;fspy; ftdQ; nrYj;Jq;fs;.

² KjyhtJ FO

²  thfdq;fSk; njhopw;rhiyfSk;

² ,uz;lhtJ FO

²  tPL
² %d;whtJ FO

²  J}ug; gpuNjrg; gz;izfs;

² Njitahd jfty;fisg; ngWtjw;fhf cq;fsJ FOTf;F toq;fg;gl;Ls;s

fl;Liuia crhTq;fs;.

² cq;fsJ FOTf;Fupa fUg;nghUs; njhlu;ghfr; rf;jpj; Njitfis epiwT

nra;Jnfhs;tjw;fhf gad;gLj;j Ntz;ba rf;jp tsq;fisAk; mtw;Wf;fhd

khw;Wr; rf;jp tsq;fisj; njupTnra;J tupirg;gLj;Jq;fs;.

Njitahd rf;jp tsk;  gad;gLj;jj;jf;f khw;Wr;rf;jp tsq;fs;Njitahd rf;jp tsk;  gad;gLj;jj;jf;f khw;Wr;rf;jp tsq;fs;Njitahd rf;jp tsk;  gad;gLj;jj;jf;f khw;Wr;rf;jp tsq;fs;Njitahd rf;jp tsk;  gad;gLj;jj;jf;f khw;Wr;rf;jp tsq;fs;Njitahd rf;jp tsk;  gad;gLj;jj;jf;f khw;Wr;rf;jp tsq;fs;

1.

2.

3.

4.

5.



115

d¾

tpQ;Qhdk; - juk; 9

² ,tw;iwg; gad;gLj;Jtjhy; fpilf;Fk; mD$yq;fisAk; Vw;gLk; gpujp$yq;f

isAk; vLj;Jf;fhl;Lq;fs;.

² ePq;fs; fz;lwpe;jtw;iw tFg;gpy; ftu;r;rpufkhd tifapy; Kd;itg;gjw;fhf

Maj;jq;fisr; nra;J nfhs;Sq;fs;.

,izg;G 3.4.3,izg;G 3.4.3,izg;G 3.4.3,izg;G 3.4.3,izg;G 3.4.3

~~khw;Wr; rf;jp tsq;fisg; gpugy;ag;gLj;JNthk;||~~khw;Wr; rf;jp tsq;fisg; gpugy;ag;gLj;JNthk;||~~khw;Wr; rf;jp tsq;fisg; gpugy;ag;gLj;JNthk;||~~khw;Wr; rf;jp tsq;fisg; gpugy;ag;gLj;JNthk;||~~khw;Wr; rf;jp tsq;fisg; gpugy;ag;gLj;JNthk;||

i) capu;%y Bry;capu;%y Bry;capu;%y Bry;capu;%y Bry;capu;%y Bry;     - - - - - (Bio Diesel)

,J jhtug; nghUs;fshy; cw;gj;jp nra;ag;gl;l Bry; MFk;. nghJthd Brypd;

,ay;Gfis xj;j Xu; vupnghUshFk;. capu;%y Bry; cw;gj;jp nra;jtw;fhf

rhjhuzkhf fly; my;fh> Mkzf;F> jhtu vz;nza; (Palm Oil) Nghd;wit

gad;gLj;jg;gLfpd;wd.

gz;gLj;jy;vz;nza; jPu;e;JNghFk; epiyapYs;s xU rf;jp tskhifahy; capu;%y

Bry; ,af;Ftjw;F Vw;w tifapy; thfdq;fs; etPdkag;gLj;jg;gl;L tUfpd;wJ.

capu;%y Briyg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;capu;%y Briyg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;capu;%y Briyg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;capu;%y Briyg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;capu;%y Briyg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;

mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs; gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;

1. vkJ ehl;bNyNa cw;gj;jp 1. Nfs;tpapdsTf;F toq;f Kbahik.

nra;Jnfhs;syhk;. 2. Muk;gr; nryT cau;thdJ.

2. #oy; khriltJ rhu;gstpy; 3. njhopDl;g rpwg;gwpQu;fspd; gq;fspg;Gj;

FiwthdJ.   Njit.

ii) kJrhuk;kJrhuk;kJrhuk;kJrhuk;kJrhuk;     (Alcohol)     - vjNdhy;- vjNdhy;- vjNdhy;- vjNdhy;- vjNdhy;/nkjNdhy;nkjNdhy;nkjNdhy;nkjNdhy;nkjNdhy;

jhtug; nghUs;fspypUe;J cw;gj;jp nra;ag;gLfpwJ. ngw;Nwhypd; ,ay;Gfis

xj;j ,ay;Gfisf;nfhz;l Xu; vupnghUshFk;.

1) vjNdhy; cw;gj;jp nra;tjw;fhd %yg;nghUs;fshf fUk;G> kuts;sp Nghd;w

jhtuq;fspypUe;Nj ngwg;gLk; nghUs;fs; gad;gLj;jg;gLfpd;wd. fUk;G

nty;yj;ij nehjpf;fr; nra;J ngWk; vjNdhiy ~fnrhypd;| cld; fye;J

~fnrhNdhy;| cw;gj;jp nra;J mJ vupnghUshfg; gad;gLj;jg;gLfpd;wJ.

jPu;e;JNghFk; epiyapYs;s fdpa vz;nza;f;fhd xU khw;Wr; rf;jp tskhf

,jidf; Fwpg;gplyhk;.
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2) mupkuj;ijg; gad;gLj;jp nkjNdhy; jahupj;Jf; nfhs;syhk;. ,t;thwhf cw;gj;jp

nra;ag;gLk; kJrhuk; mupku kJrhuk; vdg;gLk;. ,jidg; gad;gLj;Jtjd;

mD$yq;fSk; gpujp$yq;fSk; tUkhW:

mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs; gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;

1. vkJ ehl;bNyNa cw;gj;jp 1. Nfs;tpapdsTf;F toq;f Kbahik.

nra;Jnfhs;syhk;. 2. Muk;gr; nryT cau;thdJ.

2. fUk;G gapu;r; nra;if fhuzkhf 3. ngUe;njhifahd %yg;nghUs;

epyk; jhtuq;fshy; kiwf;fg;gLk;   (fUk;G) Njitg;gLk;.

msT mjpfupf;Fk;.

3. #oy; khriltJ rhu;gstpy; FiwthdJ.

i i i ))))) capu;j; jpzpT capu;j; jpzpT capu;j; jpzpT capu;j; jpzpT capu;j; jpzpT (Bio Mass)

rf;jp gpwg;gpg;gjw;fhfg; gad;gLj;jj;jf;f jhtug; nghUs;fSk; tpyq;Fg; nghUs;fSk;

,t;tifapy; mlq;Fk;. (cjhuzk;: tpwF> rhzk;> kuj;J}s;> ckp...)

rf;jp neUf;fb fhuzkhf gy;NtW GJg;GJ Kiwfisf; ifahz;L ghupa

mstpy; fpsuprpupah Nghd;w jhtuq;fis tsu;j;J capu;j;jpzpTr; rf;jp cw;gj;jp

nra;tJ njhlu;ghfj; jw;NghJ ftdQ; nrYj;jg;gl;Ls;sJ.

capu;j; jpzpitg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;

  mD$yq;fs;  mD$yq;fs;  mD$yq;fs;  mD$yq;fs;  mD$yq;fs; gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;

1. ,yFthfg; ngwyhk;. 1. efu;g;Gwq;fspy; gad;gLj;Jtjpy;

2. jhNk fsQ;rpag;gLj;jp itj;Jf;   ,lu;g;ghLfs; cz;L.

nfhs;syhk;. 2. gad;gLj;Jtw;fhd fhzpapdsT

3. #oy; khriljy; rhu;gstpy;   tiuaiwg;gl;lJ.

  FiwthdJ. 3. tPLfspy; #oy; khrilT epfOk;.

iv))))) capu; thAcapu; thAcapu; thAcapu; thAcapu; thA          (Bio Gas)

,J capu;j;jpzpT (Nrjdr; Nru;itfs;) kPJ gw;wPupahf;fspd; gpupifj; njhopw;ghL

fhuzkhf cw;gj;jpahFk;. fopj;njhJf;fg;gLk; capu;nghUs;fs;> itf;Nfhy;>

gOjile;j fha;fwpfs;. rhzk;> khl;Lr;rpWePu;> Nfhopvr;rk;. gd;wpf;fopT Nghd;w

tw;iwg; gad;gLj;jp cw;gj;jp nra;ayhk;.

capu;thAitg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;

   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs; gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;gpujp$yq;fs;

1. fopj;njhJf;fg;gLk; nghUs;fisg; 1. njhlf;fj;jpy; nryT Vw;gLk;.

gad;gLj;j KbAk;. 2. efu;g;Gwj;jpy; ,jw;fhd ,ltrjpia

2. rpW rpW myFfshfj; jhgpj;Jf;    xJf;fpf; nfhs;tJ rhj;jpakhdjy;y.

  nfhs;syhk;. 3. guhkupg;Gr; rw;Wr; rpukkhdJ.
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 capu;thA gpwg;ghf;fp capu;thA gpwg;ghf;fp capu;thA gpwg;ghf;fp capu;thA gpwg;ghf;fp capu;thA gpwg;ghf;fp

v))))) Qhapw;W tYTk; Qhapw;Wf; fyq;fSk; Qhapw;W tYTk; Qhapw;Wf; fyq;fSk; Qhapw;W tYTk; Qhapw;Wf; fyq;fSk; Qhapw;W tYTk; Qhapw;Wf; fyq;fSk; Qhapw;W tYTk; Qhapw;Wf; fyq;fSk; (Solar power & Solar cells)
• Qhapw;Wr; rf;jpiag; gad;gLj;jj;jf;f re;ju;g;gq;fs;:

• Qhapw;Wf; fyq;fs; - Qhapw;Wr; rf;jpapypUe;J kpd; ngWjy;.

• Qhapw;W ntg;gkhf;fp - ePiu ntg;gNkw;wy;

• Qhapw;W ntg;gthAg; gpwg;ghf;fp - ifj;njhopy; eltbf;iffSf;fhd

ntg;g thA cw;gj;jp nra;jy;.

• Qhapw;W mLg;G - czT rikj;jy;.

• Qhapw;W cyu;j;jp - nghUs;fis cyu;j;jJy; (juj;ijg; NgzpathW)

• Qhapw;W ngl;b cyu;j;jp - tPl;Lj; Njitf;fhf tptrha cw;gj;jp;g; nghUs;

fis cyu;j;Jjy;.

vkf;F ,ytrkhff; fpilf;Fk; typik kpf;f rf;jpAk;> cyfpd; gy gpuNjrq;fspy;

jhuhskhff; fpilg;gJTkhd Qhapw;Wr; rf;jpia tpidj;jpDila tifapy;

gad;gLj;Jtjw;fhd cj;jpfisf; fz;Lgpbg;gjpy; kdpjd; ,J tiuapy; g+uz

ntw;wpailtpy;iy. vdpDk; rf;jp neUf;fbf;F kpf ey;y khw;Wr; rf;jp tsk;

Qhapw;Wr; rf;jpahFk;.

Qhapw;Wr; rf;jpiag; gad;gLj;jj;jf;f njhopDl;g cj;jpfis tpQ;Qhdpfs;

guPl;rhu;j;jkhdjhff; ifahz;L ghu;f;f Kide;Js;sdu;.

Qhapw;Wf;fyk; mt;tthwhd Kaw;rpapd; %yk; fpilj;j xU tpisthFk;. Qhapw;Wf;

fyj;jpd; njhopw;ghL fPNo jug;gl;Ls;sJ.

#upa xsp

fpilf;fhj

re;ju;g;gq;fspy;

Qhapw;Wf; fyq;fs;

kpd; rhjdq;fs;

Nrkpg;Gf;fyk;

(,urhadf; fyk;)

kpd;Ndw;wg;gLjy;

(gy Qhapw;Wf;

fyq;fs; njhluhfj;

njhLf;fg;gl;Ls;sd -

Qhapw;Wg;gly;)

-   -  - - - -
- - - -  - -

kpd;Ndw;wg;gl;l Nrkpg;Gf;fyk;

#upa xsp fpilf;Fk;

re;ju;g;gq;fspy;

kpd; Xl;lk;
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Qhapw;Wr; rf;jpiag;; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;

   mD$yq;fs;;   mD$yq;fs;;   mD$yq;fs;;   mD$yq;fs;;   mD$yq;fs;;   gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;

1. vupnghUs; nryT fpilahJ. 1. gytpjkhd rf;jpapd; msT tiu

2. guhkupg;gJ RygkhdJ.   aiwg;gl;lJ.

3. xU jdp myfhfg; gad;gLj;jyhk; 2. Muk;gr; nryT cau;thdJ.

4. #oYf;F ghjpg;G Vw;gLtjpy;iy 3. kiof;fhyq;fspYk; Kfpy; %l;lk;

  cs;s fhyq;fspYk; tpidj;jpwd;

  FiwthdJ.

Qhapw;Wg;gly; nghUj;jg;gl;Ls;sQhapw;Wg;gly; nghUj;jg;gl;Ls;sQhapw;Wg;gly; nghUj;jg;gl;Ls;sQhapw;Wg;gly; nghUj;jg;gl;Ls;sQhapw;Wg;gly; nghUj;jg;gl;Ls;s

nra;kjpnahd;Wnra;kjpnahd;Wnra;kjpnahd;Wnra;kjpnahd;Wnra;kjpnahd;W

vi))))) rKj;jpu ntg;gr;rf;jp khw;wy;rKj;jpu ntg;gr;rf;jp khw;wy;rKj;jpu ntg;gr;rf;jp khw;wy;rKj;jpu ntg;gr;rf;jp khw;wy;rKj;jpu ntg;gr;rf;jp khw;wy;

(OTEC - Ocean Thermal Energy Conversion)

#upa ntg;gk; fhuzkhf fly;/rKj;jpu Nkw;gug;G ntg;gNkWk;. flypd; mbg;gFjp

Fspu;r;rpahdJ. ,e;j ,uz;Lf;Fk; ,ilapyhd ntg;gepiy tpj;jpahrk; Vwj;jho

200C MFk;.

ntg;gNkwpa ePUf;Fk; Fspu;r;rpahd ePUf;Fk; ,ilapy; ntg;gg;gupkhw;wg; gjhu;j;j

khfpa mNkhdpah (NH3) thAitg; ghar; nra;tjd; %yk; rf;jp gpwg;gpf;fg;

gLfpd;wJ.

rKj;jpuk;/fly; kPsg;gpwg;gpf;fj;jf;f xU rf;jp tskhFk;. mjpf msT kpd;id

cw;gj;jp nra;aj;jf;f tifapy; ,jid mikj;Jf;nfhs;syhk;.

rKj;jpu ntg;gr;rf;jp khw;wj;jpd; (OTEC) mD$yq;fSk; gpujp$yq;fSk;

   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;

1. #oy; khriltjpy;iy. 1. rpy rKj;jpuq;fspy; kl;LNk

2. rKj;jpu mq;fpfSf;Fk; jhtuq;   ifahsyhk;.

  fSf;Fk; mr;RWj;jy; Vw;gLtjpy;iy. 2. Muk;gr; nryT cau;thdJ.

vii))))) rKj;jpu miyrKj;jpu miyrKj;jpu miyrKj;jpu miyrKj;jpu miy/tw;Wg;ngUf;F tw;Wg;ngUf;F tw;Wg;ngUf;F tw;Wg;ngUf;F tw;Wg;ngUf;F ^̂̂̂̂Ocean Waves /Ocean Tidal Power&&&&&

rKj;jpu/fly; miyfspypUe;J mjpf msT rf;jpiag; ngwyhk;. mr;rf;jpapd;

msthdJ miyfspd; cauk;> Ntfk; Mfpatw;wpy; jq;fpAs;sJ. rKj;jpu ePupy;

Vw;gLk; tw;Wg; ngUf;fpy; mlq;fpAs;s rf;jp> rKj;jpu tw;Wg; ngUf;Fr; rf;jp

vdg;gLfpd;wJ.
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rKj;jpu miy / tw;Wg;ngUf;Fr; rf;jpiag; gad;gLj;Jtjd; mD$yq;fSk;

gpujp$yq;fSk;

   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;

1. #oy; khriltjpy;iy. 1. rpy rKj;jpuq;fspy; khj;jpuNk

2. vupnghUs; nryT fpilahJ.         gad;gLj;jyhk;. (vy;yhr; rKj;jpuq;

  fisAk; gad;gLj;j KbahJ.)

viii))))) vupnghUs; fyq;fs; vupnghUs; fyq;fs; vupnghUs; fyq;fs; vupnghUs; fyq;fs; vupnghUs; fyq;fs; (Fuel Cells)

vupnghUs; fyq;fspy; ,urhadj; jhf;fq;fs; %yNk rf;jp cw;gj;jp nra;ag;gLk;.

vupnghUshf Ijurd; thA gad;gLj;jg;gLk;. ,jdpYk; NtWgl;l jfdj;

jhf;fq;fisf; nfhz;l vupnghUs; fyq;fSk; cw;gj;jp nra;ag;gl;Ls;sd.

cjhuzkhf: nkNjd; - xl;rprd; vupnghUs; fyk;.

vupnghUs; fyq;fspd; mD$yq;fSk; gpujp$yq;fSk;

   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   mD$yq;fs;   gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;  gpujp$yq;fs;

1. gf;f tpisthff; fpilg;gJ ePu; 1. tpiy cau;thdJ.

khj;jpuNkahFk;.

2. #oy; khriltJ rhu;gstpy; FiwthdJ.

ix))))) Ijurd;; Ijurd;; Ijurd;; Ijurd;; Ijurd;; ^̂̂̂̂Hydrogen&&&&&

Ijurd; thA ,aw;ifapy; fhzg;gLtjpy;iy. vdNt mJ cw;gj;jp nra;Jnfhs;s

Ntz;ba xu; vupnghUshFk;. Ijurd; thAit vupg;gjhy; mjpf msT

ntg;gr;rf;jpiag; ngwyhk;. jPg;gw;wTk;> ntbg;G Vw;glTk; ,lKz;lhifahy; mJ

tPl;Lg;ghtid vupnghUshfg; gad;gLj;jg;gLtjpy;iy.

vdpDk; Ijurd; thAtpd; cau; ntg;gr;rf;jp jUk; ,ay;G fhuzkhf mJ

tpz;ntspapy; VTfizfisr; (Rockets) nrYj;Jtjw;fhd Xu; vupnghUshfg;

gad;gLj;jg;gLfpd;wJ.

x))))) nkNjd; thA nkNjd; thA nkNjd; thA nkNjd; thA nkNjd; thA ^̂̂̂̂Methane  Gas&&&&&

gz;gLj;jh nea;apd; thAepiy cw;gj;jpahfTk; nkNjd; ngwg;gLfpd;wJ. capu;thA

myFfspYk; gpujhdkhf nkNjd; thANt cw;gj;jpahfpd;wJ.
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1 ::::: ,urhadj;jhf;fk; epfo;e;jikia Mjhuq;fhl;b tpsf;Fthu;.

nraw;ghL    4.1 :nraw;ghL    4.1 :nraw;ghL    4.1 :nraw;ghL    4.1 :nraw;ghL    4.1 : ~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • nkOFjpupAk;> Rj;jkhf;fg;gl; Mg ehlhj; Jz;Lk;.

• ,izg;G 4.1.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 4.1.2 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gj;jpuk;

• ,izg;G 4.1.3 ,y; jug;gl;Ls;s  ~~,urhadj; jhf;fq;

fSk; eilngw;w khw;wq;fSk;|| vDk; fl;Liuapd;;

gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.1.1gb 4.1.1gb 4.1.1gb 4.1.1gb 4.1.1 ::::: • ,uz;L khztu;fis mioj;J nkOFjpupiaf;

nfhSj;jp ed;F Rj;jkhf;fg;gl;l kf;dPrpak; ehlhitf;

nfhSj;JkhW mwpTWj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• ntg;gk; toq;fg;gl;lJk; nkOFjpupapy; cs;s gugpd;

nkOF jputkhf khWjy; ngsjpf khw;wkhFk;

• ,t;tifahd ngsjpf khw;wq;fspd;NghJ ,Wjpg;

nghUspdJk; Muk;gg; nghUspdJk; ,urhad

,ay;Gfs; khw;wk; miltjpy;iy.

• kf;dPrpak; ehlh vupjy; ,urhad khw;wk; MFk;.

• ,t;tifahd ,urhad khw;wj;jpd;NghJ Muk;gg;

nghUspd; (jhf;fp) ,ay;GfSf;F NtWgl;l ,urhad

,ay;Gila (tpisT) nghUs;fs; Njhw;Wtpf;fg;gL

fpd;wd.

• kf;dPrpa ehlh vupAk; NghJ xsp ntsptplg;gLfpwJ.

• xsp ntsptplg;gLjy; ,urhadj; jhf;fk; epfo;e;j

ikf;fhd Xu; Mjhuk; MFk;.

• ,urhadj; jhf;fk; epfo;e ;jikia mwpe;J

nfhs;tjw;F NtWgy Mjhuq;fSk; cz;L.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)
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gb 4.1.2gb 4.1.2gb 4.1.2gb 4.1.2gb 4.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 4.1.3gb 4.1.3gb 4.1.3gb 4.1.3gb 4.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• fPo;tUk; Mjhuq;fspd; %yk; ,urhadj; jhf;fq;fs;

eilngw;Ws;sd vd mwpaKbAk; vd.

• ntg;gepiy khw;wk; miljy; (ntg;gg;gupkhw;wk;)

• epwkhw;wk; miljy;.

• tPo;gbT cz;lhjy;.

• xyp cz;lhjy;.

• xsp cz;lhjy;.

• thA ntsptuy;.

• ~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;

fSk;||fSk;||fSk;||fSk;||fSk;||vDk; fl;Liuia thrpg;gjd; %yk; NkYk;

jfty;fisj; Njbg; ngwyhk; vdTk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• ngsjpf khw;wq;fSf;Fk; ,urhad khw;wq;fSf;Fk; ,ilapyhd NtWghLfisf;

$Wthu;.

• ,urhad khw;wj;jpd;NghJ eilngwf;$bait gw;wp Muha;thu;.

• Mjhuq;fs; %yk; ,urhad khw;wq;fSf;fhd cjhuzq;fis Kd;itg;ghu;.

• juTfspd; mbg;gilapy; nghUs;fis ,dq;fhz;ghu;.

• nghUs;fisf; ifahSk;NghJ Vw;w ghJfhg;G topKiwfisg; gad;gLj;Jthu;.
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,izg;G 4.1.1,izg;G 4.1.1,izg;G 4.1.1,izg;G 4.1.1,izg;G 4.1.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;||~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;||~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;||~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;||~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;||

• cq;fs; FOtpw;F xJf;fg;gl;l gpd;tUk; nraw;ghLfspy; cq;fs;

mtjhdj;ijr; nrYj;jTk;.

• KjyhtJ FOKjyhtJ FOKjyhtJ FOKjyhtJ FOKjyhtJ FO

A fy;rpak; xl;irl;L (CaO) vdg;gLk; ePwhj Rz;zhk;G ePUld;  (H2O)
jhf;fk;

B a+upah CO(NH2)2 ePUld; jhf;fk;.
C nghw;whrpak; ngupraidl;L  ̂K3Fe(CN)6& ,Uk;G ehu;/J}s; cld; jhf;fk;.

D ngupf;FNshiul;L ^FeCl3& fiury; Nrhbak; Ijnuhl;irl;L ^NaOH&

fiurYld; jhf;fk;.

E nrg;Gj; ̂Cu& JUty; nrwpe;j iej;jpupf; ̂HNO3& mkpyj;Jldhd jhf;fk;.

• ,uz;lhtJ FO,uz;lhtJ FO,uz;lhtJ FO,uz;lhtJ FO,uz;lhtJ FO

A fy;rpak; fhgNdw;W ^CaCO3& Jz;L/J}s;> mrw;wpf; mkpyk;/tpdhfpup
^CH3COOH& cld; jhf;fk;.

B nghw;whrpak; ,UFNuhNkw;W  ̂ K2Cr2O7& fiury; Nrhbak; Ijnuhl;irl;L

^NaOH&  fiurYld; jhf;fk;.

C fy;rpak; FNshiul;L ̂ CaCl2& fiury; Nrhbak; fhgNdw;Wf; ̂ Na2CO3&
fiurYld; jhf;fk;.

D FSf;NfhR ^C6H12O6& ePUld; jhf;fk;.
E Nrhbak; Ijnuhl;irl;L ^NaOH& fiury; ePUld; ^H2O& jhf;fk;.

• %d;whtJ FO%d;whtJ FO%d;whtJ FO%d;whtJ FO%d;whtJ FO

A nghw;whrpak; FNuhNkw;W ^K2CrO4& fiury; Ijhd IjNuhFNshupf;

mkpyj;Jld; ^HCl& jhf;fk;.
B a+upah CO(NH2)2 Ijhd IjNuhFNshupf; mkpyj;Jld;  ̂ HCl&  jhf;fk;.
C Nrhbak; Ijnuhl;irl;L ̂ NaOH& Ijhd IjNuhFNshupf;   mkpyj;Jld;

^HCl& jhf;fk;.
D nghw;whrpak; maill;L ^KI& fiury; nyl; iej;jpNuw;W ( Pb(NO3)2)

fiurYld; jhf;fk;.

E nfhg;gu; ry;Ngw;W ^CuSO4.5H2O)gspq;F ePUld; jhf;fk;.

• ~~,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;|| fl;Liuia thrpAq;fs;.

• cq;fsJ Ntiyg;gbtj;jpy; fhzg;gl;l ,urhadg; gjhu;j;jq;fis ,dq;fz;L

nfhs;Sq;fs;.

• jug;gl;l mwpTWj;jy;fSf;fika nra;Kiwapy; <Lgl;L cq;fs; mtjhdq;

fisf; Fwpj;Jf; nfhs;Sq;fs;.
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• cq;fs; mtjhdq;fis fPo;tUk; jiyg;Gf;fspd; fPo; tupirg;gLj;Jq;fs;.

• Gwntg;gj; jhf;fq;fs;.

• mfntg;gj; jhf;fq;fs;.

• epwkhw;wk; epfOk; jhf;fq;fs;.

• tPo;g;gbT cz;lhFk; jhf;fq;fs;.

• thA ntspNaWk; jhf;fq;fs;.

,izg;G 4.1.2,izg;G 4.1.2,izg;G 4.1.2,izg;G 4.1.2,izg;G 4.1.2

Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;

• Ntiyj;jsj;jpy; ,urhadg; nghUs;fis mtw;wpd; ngau;fisAk;> #j;jpuq;

fisAk; nfhz;l Rl;bAld; itf;fTk;.

• ,urhadg; nghUl;fis ifahStjw;F Kd; gpd;tUk; nghJ mwpTWj;jy;fis

khztu;fSf;F toq;fTk;.

• mjpfkhd ,urhadg; nghUl;fs; er;Rj;jd;ik nfhz;litahifahy; mtw;wpd;

Rit> kzk; vd;gtw;iwr; Nrhjpf;fhkypUj;jy; (%f;fpw;F mUNf nfhz;L

nry;yhjpUj;jy;.)

• fz;> Njhy; vd;gtw;wpy; njhLifAwhky; ghJfhj;jy;.

• mtru re;ju;g;gk; xd;W Njhd;wpdhy; cldbahf MrpupaUf;F mwpar;

nra;jy;.

•  rfy Ntiyj;jsq;fspYk; gpd;tUk; cgfuzj; njhFjpfis itf;f.

• Nrhjidf; Foha;fs; 15

• fbfhuf; fz;zhb 15

• Kfit 5

(Nkw;$wpa cgfuzq;fs; ,y;yhtpbd; nghUj;jkhdtw;iwg; gad;gLj;jTk;.)

•  gpd;tUk; nghUs;fis ntt;Ntwhf itj;J %d;W Ntiyj;jsq;fis mikf;fTk;.

• Kjyhk; FOtpw;fhd Ntiyj;jsk;Kjyhk; FOtpw;fhd Ntiyj;jsk;Kjyhk; FOtpw;fhd Ntiyj;jsk;Kjyhk; FOtpw;fhd Ntiyj;jsk;Kjyhk; FOtpw;fhd Ntiyj;jsk;

CaO  (J}s;/Jz;L)> H2O, CO(NH2)2 (gspq;Ffs;)

K3Fe(CN)6 (fiury;)> Fe (ehu;/J}s;/rpwpa Mzp)

FeCl3 (fiury;)> NaOH (fiury;)>  Cu(JUty;;/J}s;/Jz;L)

HNO3 (50% nrwpT)

• ,uz;lhk; FOtpw;fhd Ntiyj;jsk;,uz;lhk; FOtpw;fhd Ntiyj;jsk;,uz;lhk; FOtpw;fhd Ntiyj;jsk;,uz;lhk; FOtpw;fhd Ntiyj;jsk;,uz;lhk; FOtpw;fhd Ntiyj;jsk;

CaCO3   (J}s;/Jz;L)> CH3COOH (fiury;)

K2Cr2O7 (fiury;)> CaCl2 (fiury;)> Na2CO3(fiury;)

C6H12O6 (J}s;)> NaOH (fiury;)> H2O

• %d;whk; FOtpw;fhd Ntiyj;jsk;%d;whk; FOtpw;fhd Ntiyj;jsk;%d;whk; FOtpw;fhd Ntiyj;jsk;%d;whk; FOtpw;fhd Ntiyj;jsk;%d;whk; FOtpw;fhd Ntiyj;jsk;

K2CrO4 (fiury;)>HCl,  CO(NH2)2(gspq;Ffs;)> NaOH (fiury;)

KI(fiury;)> Pb(NO3)2 (fiury;)> CuSO4..5H2O (gspq;F)> H2O
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,izg;G 4.1.3,izg;G 4.1.3,izg;G 4.1.3,izg;G 4.1.3,izg;G 4.1.3

,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;,urhadj; jhf;fq;fSk; eilngw;w khw;wq;fSk;

gugpd; nkOFj;Jz;nlhd;wpw;F ntg;gk; toq;fg;gl;lJk; mJ jput epiyf;F

khWtijAk;> Fspu;e;jJk; (ntg;gk; mfw;wg;gl;lhy;) kPz;Lk; jpz;k epiyia

miltijAk;> ePupw;F ntg;gk; toq;fg;gl;lhy; ePu; Mtpahf khWtijAk;>

Fspu;tile;jJk; ePuhtp kPz;Lk; ePu;j;Jspfshf khWtijAk; ,k;khw;wq;fs; ahTk;

epiy khw;wq;fs; vd;gijAk; juk; 7 ,y; fw;Ws;Nshk;.

mq;F nghUspd; ngsjpf epiy NtWgl;lhYk; nghUspd; ,urhad ,ay;Gfspy;

khw;wk; eilngWtjpy;iy. ,t;thwhd re;ju;g;gq;fs; ngsjpf khw;wk; vd

miof;fg;gLfpwJ. mit kPSk;nrad;Kiw vdTk; miof;fg;gLfpwJ.

kf;dPrpak; ehlh tspapy; vupf;Fk;NghJ ~#| vd;w xypAld; gpufhrkhd RthiyA

lDk; vupe;J nts;is epwj;J}s; (kPjp) cz;lhFk;. mq;F Muk;g epiyapypUe;j

ijtpl tpj;jpahrkhd ,ay;Gila nghUs; Njhd;Wk;. Muk;gg; nghUspw;F (jhf;fp)

tpj;jpahrkhd ,urhad ,ay;Gfisf; nfhz;l GJg; nghUs; (tpisT) Njhd;Wjy;

,urhad khw;wk; vd miof;fg;gLfpd;wJ. mJ kPshr; nrad;Kiw vdTk;

miof;fg;gLfpd;wJ.

kf;dPrpak; ehlh vupAk;NghJ xyp> xsp ntspg;gLtijg; Nghd;W mjpfkhd

,urhad khw;wq;fspd; NghJ gy;NtW tifahd mtjhdq;fs; ngwg;gLfpd;wd.

,t;ttjhdq;fs; ,urhad khw;wk; epfo;e;jikf;fhd Mjhuq;fshf Vw;Wf;

nfhs;sg;gLfpd;wd.

,urhad khw;wq;fs; epfo;e;jikf;fhd rpy Mjhuq;fs; fPNo jug;gl;Ls;sd.

• xyp/xsp ntspg;gly;
• ntg;gepiy khw;wk; (ntg;gg; gupkhw;wk;)

• tPo;gbT Njhd;wy;

• thA ntsptply;

• epwkhw;wk; Vw;gly;

rpy ,urhadg; nghUl;fSf;fpilNa ,urhad khw;wk; epfOk; NghJ #OYf;F

ntg;gk; ntsptplg;gLfpd;wJ. ,t;thwhd re;ju;g;gq;fspy; nghUs; cs;s ghj;jpuk;

ntg;gkhFk;. #oYf;F ntg;gk; ntsptplg;gLk; jhf;fk; ~~Gwntg;gj;jhf;fk;||~~Gwntg;gj;jhf;fk;||~~Gwntg;gj;jhf;fk;||~~Gwntg;gj;jhf;fk;||~~Gwntg;gj;jhf;fk;||

vd miof;fg;gLk;. NtW rpy ,urhadg; nghUl;fSf;fpilNa eilngWk; jhf;fj;jpd;
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NghJ #oypy; ,Ue;J ntg;gk; cwpQ;rg;gLfpwJ. mt;thwhd re;ju;g;gq;fspy;

nghUs; cs;s ghj;jpuk; Fspu;tilAk;. #oypypUe;J ntg;gk; cwpQ;rg;gLk;

Nkw;Fwpg;gpl;l tifahd jhf;fk; ~~mf ntg;gj;jhf;fk;|| vd miof;fg;gLk;.

rpy ,urhadg; nghUl;fs; jhf;fk; milAk;NghJ jhf;fpfspd; epwj;jpw;F

tpj;jpahrkhd epwKila tpisTfs; Njhd;Wk;. mNj Nghd;W NtW rpy

jhf;fq;fspd; NghJ ghj;jpuj;jpd; mbapy; gbthFk; rpy nghUl;fisAk; fhzyhk;.

,t;thW gbAk; nghUs;fs; tPo;gbTfs; vd miof;fg;gLfpd;wd. tbjhs; xd;iwf;

$k;ghfg; gad;gLj;jp GdypDs; itj;J fiuriy tbg;gjd; %yk; tPo;gbit

Ntwhf;fpf; nfhs;syhk;.

mNj Nghd;W rpy ,urhadj; jhf;fq;fspd; NghJ thA ntspNaw;wk; eilngWk;.

rpy thAf;fs; epwkw;wjhfTk; rpy epwKs;sjhfTk; fhzg;gLk;. rpy thAf;fs;

eWkzk; nfhz;ljhfTk; rpy Ju;kzk; nfhz;ljhfTk; fhzg;gLk;.

,r;nraw;ghLfspd;NghJ gpd;tUk; mtjhdq;fs; ngwg;gLk;.
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mtjhdkmtjhdkmtjhdkmtjhdkmtjhdk;

jhf;fk;jhf;fk;jhf;fk;jhf;fk;jhf;fk;

#lhjy;#lhjy;#lhjy;#lhjy;#lhjy;
Fspu;jy;Fspu;jy;Fspu;jy;Fspu;jy;Fspu;jy;

e pwe pwe pwe pwe pw

khw;wk;khw;wk;khw;wk;khw;wk;khw;wk;

tPo;tPo;tPo;tPo;tPo;

gbTgbTgbTgbTgbT

Njhd;wy;Njhd;wy;Njhd;wy;Njhd;wy;Njhd;wy;

1. fy;rpak; xl;irl;Lk; ePUk;

2. A+upahTk; ePUk;

3. nghw;whrpak; ngupraidl;Lk;

,Uk;G ehUk;.

4. ngupf;FNshiul;Lf; fiur

Yk; Nrhbak; Ijnuhl;irl;

fiurYk;.

5.  nrg;Gj; JUtYk; nrwpe;j

 iej;jpupf; mkpyKk;.

6. Nrhbak; Ijnul;irl;Lk; ePUk;

7.  FSf;NfhRk; ePUk;.

8.  nghw;whrpak; ,UFNuh

 Nkw;Wf; fiurYk; Nrhbak;

 Ijnuhl;irl;Lk;.

9.  fy;rpaf; FNshiul;Lf;

 fiurYk; Nrhbaq;fhg

 Ndw;Wf; fiurYk;.

10. fy;rpaq; fhgNdw;Wk;

 mrw;wpf; mkpyKk;.

11. Nrhak; Ijnuhl;irl;Lf;

 fiurYk; Ijhd IjNuh

 FNshupf; mkpyKk;.

12. nrg;Gry;Ngw;Wk; ePUk;.

13.  nghw;whrpaq; FNuhNkw;Wf;

 fiurYk;> Ijhd IjNuh

 FNshupf; mkpyKk;.

14. nghw;whrpak; maill;Lf;

 fiurYk; nyl; iej;jpNuw;

 Wf; fiurYk;.

15.  A+upahTk; Ijhd IjNuh

 FNshupf; mkpyKk;.

thAthAthAthAthA

ntspntspntspntspntsp

Nawy;Nawy;Nawy;Nawy;Nawy;
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.2Nju;r;rp kl;lk; 4.2Nju;r;rp kl;lk; 4.2Nju;r;rp kl;lk; 4.2Nju;r;rp kl;lk; 4.2 ::::: mZf;fspd; elj;ij njhlu;ghf EZfpaha;thu;.

nraw;ghL    4.2 :nraw;ghL    4.2 :nraw;ghL    4.2 :nraw;ghL    4.2 :nraw;ghL    4.2 : ~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk; elj;ijfs;̃

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.2.1 ,y; cs;slf;fg;gl;Ls;s ~~jpzpT~~jpzpT~~jpzpT~~jpzpT~~jpzpT

khWkh?||khWkh?||khWkh?||khWkh?||khWkh?|| nraw;ghL

• ,izg;G 4.2.2  ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 4.2.3 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gj;jpuj;jpw;Nfw;g jahupf;fg;gl;l Ntiyj;jsq;fs; %d;W

• ,izg;G 4.2.4  ,y; jug;gl;Ls;s  ~~fz;zhy; fhz ~~fz;zhy; fhz ~~fz;zhy; fhz ~~fz;zhy; fhz ~~fz;zhy; fhz

Kbahj mZf;fs; fhl;Lk; elj;ijfs;;|| Kbahj mZf;fs; fhl;Lk; elj;ijfs;;|| Kbahj mZf;fs; fhl;Lk; elj;ijfs;;|| Kbahj mZf;fs; fhl;Lk; elj;ijfs;;|| Kbahj mZf;fs; fhl;Lk; elj;ijfs;;|| vDk;

fl;Liuapd;; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.2.1gb 4.2.1gb 4.2.1gb 4.2.1gb 4.2.1 ::::: • rpy khztu;fspd; cjtpAld; ~~jpzpT khWkh?||

nraw;ghl;ilr; nra;J fhl;Lq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• jPf;Fr;rp vupAk;NghJ ,urhad khw;wk; epfo;e;jJ

vdTk;.

• jPf;Fr;rp vuptjw;F Kd;Gk;> vupe;j gpd;Gk; Kj;Jyhj;

juhrpy; xNu mstPL fhzg;gl;lJ vdTk;.

• ,q;F jhf;fpfspd; jpzpTk; Njhd;wpa tpisTfspd;

jpzpTk; rkkhdJ vdTk;.

• rfy ,urhadj; jhf;fq;fspYk; jhf;fpfspdJk;

tpisTfspdJk; jpzpT rkkhdjh vdj; Njbawpjy;

Ntz;Lk; vdTk;

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.2.2gb 4.2.2gb 4.2.2gb 4.2.2gb 4.2.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;Kft+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 4.2.3gb 4.2.3gb 4.2.3gb 4.2.3gb 4.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ,urhadj; jhf;fk; xd;W epfOk; NghJ jhf;fpfspd;

jpzpTk; Njhd;Wk; tpisTfspd; jpzpTk; rkdhFk;

• ,J jpzpTf;fhg;G tpjpapd; %yk; vLj;Jiuf;fg;gL

fpwJ.

• rpy jhf;fq;fs; epfOk;NghJ rpy tpisTfs; tsp

kz;lyj;jpDs; nrYj;jg;gLfpwJ.

• NtW rpy jhf;fq;fspd; NghJ tsp kz;lyj;jp

ypUe;J jhf;fp ngw;Wf;nfhs;sg;gLfpd;wJ.

• mt;thwhd re;ju;g;gq;fspy; njhFjpapd; jpzptpy;

mjpfupg;G my;yJ FiwT epfo;e;jhYk; jpzpTf;

fhg;G tpjp mq;Fk; cz;ikahdJ.

• vdNt nra;Kiwapy; jpzpTf;fhg;G tpjpia ep&gpg;

gjw;F %ba njhFjpnahd;W gad;gLj;jg;gly;

Ntz;Lk;.

• ,urhadtpaypy; fPo;tUkhW jpzpTf;fhg;G tpjp

tiutpyf;fzg;gLj;jg;gl;Ls;sJ.

jpzpTf;fhg;G tpjp : %ba njhFjpnahd;wpy;jpzpTf;fhg;G tpjp : %ba njhFjpnahd;wpy;jpzpTf;fhg;G tpjp : %ba njhFjpnahd;wpy;jpzpTf;fhg;G tpjp : %ba njhFjpnahd;wpy;jpzpTf;fhg;G tpjp : %ba njhFjpnahd;wpy;

epfOk; ,urhadj; jhf;fnkhd;wpy; jhf;fpfspd;epfOk; ,urhadj; jhf;fnkhd;wpy; jhf;fpfspd;epfOk; ,urhadj; jhf;fnkhd;wpy; jhf;fpfspd;epfOk; ,urhadj; jhf;fnkhd;wpy; jhf;fpfspd;epfOk; ,urhadj; jhf;fnkhd;wpy; jhf;fpfspd;

jpzpTk; tpisTfspd; jpzpTk; rkkhditjpzpTk; tpisTfspd; jpzpTk; rkkhditjpzpTk; tpisTfspd; jpzpTk; rkkhditjpzpTk; tpisTfspd; jpzpTk; rkkhditjpzpTk; tpisTfspd; jpzpTk; rkkhdit

ahFk;.ahFk;.ahFk;.ahFk;.ahFk;.

• N[hd; Nlhy;ld; vDk; tpQ;Qhdp mZ gw;wpa

mbg;gilj; jfty;fis jdJ nfhs;if %yk;

ntspg;gLj;jpdhu;.

• etPd fz;Lgpbg;Gf;fspd; %yk; mtupd; rpy fUj;Jf;

fs; ngha;g;gpf;fg;gl;l NghjpYk; gz;ila fhyj;jpd;

mZ gw;wpa mtupd; Ma;Tfs;> nfsutj;Jld;

epidT $ug;gly; Ntz;baitahFk;.

• mZf;fU khjpupapdmZf;fU khjpupapdmZf;fU khjpupapdmZf;fU khjpupapdmZf;fU khjpupapd; %yk; mZtpDs; ,yj;jp

ud;fs;> GNuhj;jd;fs;> epAj;jpud;fs; mike;Js;s

tpjKk; mbg;gil ,ay;GfSk; tpsf;fg;gLfpwJ.

• ~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk;~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk;~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk;~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk;~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk;

elj;ijfs;||elj;ijfs;||elj;ijfs;||elj;ijfs;||elj;ijfs;|| vDk; fl;Liuia thrpg;gjd; %Yk;

,J gw;wpa NkYk; jfty;fisg; ngw;Wf; nfhs;s

yhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)
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fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:fzpg;gPl;L> kjpg;gPl;L epajpfs;:

• mZf;fUtpd; khjpupia tiue;J fhl;Lthu;.

• jpzpTf;fhg;G tpjpia cWjpg;gLj;Jtjw;fhd gupNrhjidfisj; jpl;lkpLthu;.

• Kj;Jyhj;juhrpdhy; fpuhkpd; gj;jpy; xd;W tiu jpUj;jkhf mstpLthu;.

• tpQ;Qhdf; fz;Lgpbg;Gf;fs; gw;wp Ma;T nra;thu;.

• jpUj;jkhf cgfuzq;fis cgNahfpg;ghu;.

,izg;G 4.2.1,izg;G 4.2.1,izg;G 4.2.1,izg;G 4.2.1,izg;G 4.2.1

~jpzpT khWkh?||~jpzpT khWkh?||~jpzpT khWkh?||~jpzpT khWkh?||~jpzpT khWkh?||

• vupFohapDs; 4 jPf;Fr;rpfisg; Nghl;L thapy; gY}d; xd;iw ,izj;J glj;

jpy; fhl;bathW %ba njhFjpnahd;iw mikj;Jf; nfhs;f.

• Kj;Jyhj;juhrpd; cjtpAld; njhFjpapd; jpzpitj; jpUj;jkhf mstpl;Lf;

nfhs;f.

• Kj;Jyhj;juhrpd; Nky; ,Uf;Fk; vupFohia mg;Gwg;gLj;jp jPf;Fr;rpfis Rthiy

nahd;wpd; %yk; ntg;gNkw;wp vupar; nra;f.

• (,q;F %ba njhFjpapDs; ,urhadj; jhf;fk; eilngWfpwJ.)

• Fr;rpfs; Kw;whf vupe;jgpd;> njhFjpiaf; Fsputpl;L kPz;Lk; Kj;Jyhj;juhrpd;

kPJ itj;J jpzpit mse;J Fsu;e;jgpd; jpzptpy; khw;wk; fhzg;gLfpd;wjh

vdj; Njbg;ghu;f;f. (jpzptpy; khw;wk; Vw;gltpy;iy.)
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,izg;G 4.2.2,izg;G 4.2.2,izg;G 4.2.2,izg;G 4.2.2,izg;G 4.2.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhz Kbahj mZf;fs; fhl;Lk; elj;ijfs;||

• cq;fs; FOf;fSf;F toq;fg;gLfpd;w fPo;tUk; jhf;fq;fspy; ftdj;ijr;

nrYj;Jq;fs;.

• KjyhtJ FOKjyhtJ FOKjyhtJ FOKjyhtJ FOKjyhtJ FO

nyl; iej;jpNuw;W> Nrhbaq;FNshiul;L vd;gtw;wpw;fpilapyhd jhf;fk;.

• ,uz;lhtJ FO,uz;lhtJ FO,uz;lhtJ FO,uz;lhtJ FO,uz;lhtJ FO

Nrhbak; ,U fhgNdw;W. Ijhd IjNuhFNshupf; mkpyk; vd;gtw;wpw;fpilap

yhd jhf;fk;.

• %d;whtJ FO%d;whtJ FO%d;whtJ FO%d;whtJ FO%d;whtJ FO

,Uk;G ehiu (Steel wool) tspapy; vupj;jy;

• ~~fz;zhy; fhzKbahj mZf;fs; fhl;Lk; elj;ijfs;|| fl;Liuia thrpf;fTk;.

• Ntiyj;jsq;fSf;F nrd;W mq;Fs;s gbtj;jpd;gb cupa nraw;ghLfspy;

<LgLf.

• ckJ FOtpd; KbTfis mwpf;ifg;gLj;Jf.

• <Lgl;l nraw;ghl;bd; %yk; jpzpTf;fhg;G tpjp cWjpg;gLj;jg;gLk; Kiwia

tpsf;Ff.

• mZf;fs; gw;wpa etPd fz;Lgpbg;Gfspd; mbg;gilapy; Nlhy;ldpd; mZf;nfhs;

ifapd; rpy gFjpfs; ePf;fg;gl;Ltpl;ld vd xUNgr;rhsu; $wpdhu;. ,J gw;wpa

ckJ FOtpd; mgpg;gpuhaj;ij Kd;itf;f.

• mZtpDs;Ns ,yj;jpud;> GNuhj;jd;> epAj;jpud; vDk; cg Jzpf;iffs;

mike;Js;s tpjj;ij khjpug; glk; %yk; fhl;Lf.

,izg;G 4.2.3,izg;G 4.2.3,izg;G 4.2.3,izg;G 4.2.3,izg;G 4.2.3

MrpupaUf;fhd mwpTWj;jy; gj;jpuk;MrpupaUf;fhd mwpTWj;jy; gj;jpuk;MrpupaUf;fhd mwpTWj;jy; gj;jpuk;MrpupaUf;fhd mwpTWj;jy; gj;jpuk;MrpupaUf;fhd mwpTWj;jy; gj;jpuk;

• Kj;Jyhj;juhR xd;W khj;jpuk; ,Ug;gpd; nghJ Nkirnahd;wpd; Nky; itf;f.

• jug;gl;Ls;s gbtq;fSf;F Vw;g nghUs;fis itj;J Ntiyj;jsq;fs; %d;W

mikj;J mq;Nf gbtq;fis itf;f.

• tpjpia cWjpg;gLj;Jtjw;fhd jhf;fq;fSf;F cupa ,urhadg; gjhu;j;jq;fs;>

cgfuzq;fs; fhzg;glhtpbd; mjw;Nfw;w khw;wPLfisg; gad;gLj;Jf.

• Kj;Jyhj;juhR kpff; ftdkhff; ifahsNtz;ba Xu; mstPl;L cgfuzkhFk;.

mjd; jl;bd;kPJ ,urhadg; gjhu;j;jq;fs; rpe;Jtijj; jtpu;g;gJk; jl;bd;kPJ

jPr;Rthiy gLtijj; jtpu;g;gJk; mtrpakhFk;.

• %ba njhFjpnad;gij tiutpyf;fzg;gLj;jy; khztu;fsplkpUe;J

vjpu;ghu;f;fg;gltpy;iy.
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• rkd;gLj;jpa rkd;ghLfs; jpzpTf;fhg;G tpjpia tpsq;fpf; nfhs;tjw;fhfNt

toq;fg;gl;Ls;sd. mr;rkd;;ghLfis kdjpy; itj;Jf; nfhs;sNth kddk;

nra;aNth Njitapy;iy vd;gij khztu;fSf;Ff; $wTk;.

• mZf;fs; gw;wpa etPd; fz;Lgpbg;Gf;fs; gw;wp vspa Kiwapy; mwpjy;

NghJkhdJ. ,J juk; 10 ,y; ,J njhlu;ghd fw;gjw;Fupa Maj;jkhFk;.

Kjyhk; FOtpw;F cupa gbtk;Kjyhk; FOtpw;F cupa gbtk;Kjyhk; FOtpw;F cupa gbtk;Kjyhk; FOtpw;F cupa gbtk;Kjyhk; FOtpw;F cupa gbtk;

toq;fg;gl;Ls;s nghUl;fs;

• Kj;Jyhj;juhR

• 100 ml Kfitfs; ,uz;L

• Nrhbak; FNshiul;Lf; fiury; 20 ml
• nyl; iej;jpNuw;W fiury;  20 ml

nraw;ghL:  100 ml  Kfitnahd;wpy; nyl; iej;jpNuw;W ^Pb(NO3)2 20 ml IAk;
 kw;iwa Kfitapy; Nrhbaq; FNshiul;L  ^ NaCl) 20 ml IAk;
 vLj;Jg; glj;jpy; fhl;bathW Kj;Jyhtpy; itj;J rkepiyg;gLj;Jf.

fiury;fs; ,uz;ilAk; fye;J ngw;w KfitiaAk; ntw;W KfitiaAk;

Kj;Jyh juhR itj;J jpzptpy; khw;wk; epfo;e;Js;sjh vd mtjhdpf;f.

ftdpf;f: ,q;F tPo;gbT Njhd;Wk; jhf;fk; eilngWfpd;wJ.

Pb(NO3)2(aq) +   2NaCl(aq) PbCl2(s)  + 2NaNO3(aq)
     nyl;      +   Nrhbak;   nyl;    +   Nrhbak;
  iej;jpNuw;W      FNshiul;L           FNshiul;L    iej;jpNuw;W

,uz;lhk; FOtpw;F cupa gbtk;,uz;lhk; FOtpw;F cupa gbtk;,uz;lhk; FOtpw;F cupa gbtk;,uz;lhk; FOtpw;F cupa gbtk;,uz;lhk; FOtpw;F cupa gbtk;

toq;fg;gl;Ls;s nghUl;fs;

• Kj;Jyhj;juhR

• 100 ml Kfitfs; ,uz;L

• Nrhbak; ,U fhgNdw;W  20 ml
• IjNuhFNshupf; mkpyk;  20 ml
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nraw;ghL: nraw;ghL: nraw;ghL: nraw;ghL: nraw;ghL: 100 ml  Kfitnahd;wpy; Nrhbak; ,U fhgNdw;W ̂ NaHCO3) 20 ml
IAk; kw;iwa Kfitapy; Ijhd IjNuhf; FNshupf; mkpyk;

^HCl)  20 ml  IAk; vLj;Jg; glj;jpy; fhl;bathW Kj;Jyhj;juhrpy;

itj;J rkepiyg;gLj;Jf.

ftdpf;f: ,q;F thA ntspNaWk; jhf;fk; eilngWfpd;wJ.

NaHCO3(s) +   HCl(aq)   NaCl(aq)  +   H2O(aq)  +   CO2 (g)

  Nrhbak;  +   Ijhd  Nrhbak;;   +    ePu;   fhgdPnuhl;irl;L

fhgNdw;W      IjNuh                  FNshiul;L

 FNshupf;fkpyk;

%d;whk; FOtpw;F cupa gbtk;%d;whk; FOtpw;F cupa gbtk;%d;whk; FOtpw;F cupa gbtk;%d;whk; FOtpw;F cupa gbtk;%d;whk; FOtpw;F cupa gbtk;

toq;fg;gl;Ls;s nghUl;fs;

• Kj;Jyhj;juhR

• ,Uk;G ehu;

• ngj;jpupf;Ff; fpz;zk;

• jPg;ngl;b

nraw;ghL:   glj;jpy; fhl;bathW ,Uk;Gehu; nfhz;l ngj;jpupf; fpz;zj;ij

 Kj;Jyh juhrpy; itj;J rkepiyg;gLj;Jf. ed;whf gug;gp itj;J

 ,Uk;G ehiu juhir tpl;L ntspNa vLj;J vupf;f.

ftdpf;f: ,q;F xl;rprd; NrUk; (xl;rpNaw;w) jhf;fk; eilngWfpd;wJ.

2Fe (s) +   O2 (g)        2FeO(s)
,Uk;G  +   xl;rprd;       mad; II xl;irl;L
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md;Nlha;d; yNthrpau;

,izg;G 4.2.4,izg;G 4.2.4,izg;G 4.2.4,izg;G 4.2.4,izg;G 4.2.4

~~fz;zhy; fhzKbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhzKbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhzKbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhzKbahj mZf;fs; fhl;Lk; elj;ijfs;||~~fz;zhy; fhzKbahj mZf;fs; fhl;Lk; elj;ijfs;||

jpzpTf;fhg;G tpjpjpzpTf;fhg;G tpjpjpzpTf;fhg;G tpjpjpzpTf;fhg;G tpjpjpzpTf;fhg;G tpjp

fp.gp. 1775 mstpy; md;nlhapd; nyNthrpau; vDk; tpQ;Qhdpahy; jpzpTf;fhg;G

tpjp Kd;itf;fg;gl;lJ.

,urhadj; jhf;fnkhd;wpy; gq;Fnfhs;Sk; jhf;fpfspd;

nkhj;jj; jpzpT jhf;fj;jpd; NghJ Njhd;Wk; tpisTfspd;

nkhj;jj; jpzptpw;F rkkhFk; vd nyNthrpau; fz;Lgpbj;jhu;.

rpy jhf;fq;fspd; NghJ thA #oYf;F ntspNaw;wg;gLt

jpy;iy. ,t;tifahd jhf;fj;jpd; %yk; jpzpTf;fhg;G tpjpia

,yFtpy; cz;ikg;gLj;j KbAk;. rpy jhf;fq;fs; epfOk;

NghJ thA tpisTfs; ntspNaWk;. ,t;tifahd

re;ju;g;gq;fspy; tpisTfspd; jpzpitj; jpUj;jkhfg; ngw;Wf;

nfhs;s Kbtjpy;iy. NtW rpy jhf;fq;fspd; NghJ #oypy;

 ,Ue;J thAf;fs; ePuhtp Nghd;wd ngw;Wf;nfhs;sg;gLk;.

,t;tifahd re;ju;g;gq;fspy; tpjpia cWjpahf;Ftjw;fhd jilfis

jtpu;j;Jf;nfhs;tjw;F Xu; cj;jpahf %ba njhFjpnahd;wpDs; jhf;fj;ij elj;jp

tpjpia cz;ikahf;fpf; fhl;lyhk;.

jpzpTf;fhg;G tpjp:jpzpTf;fhg;G tpjp:jpzpTf;fhg;G tpjp:jpzpTf;fhg;G tpjp:jpzpTf;fhg;G tpjp: %ba njhFjpnahd;wpDs; eilngWk; ,urhadj;

jhf;fj;jpd; NghJ jhf;fpfspd; jpzpTk; Njhd;Wk; tpisTfspd; jpzpTk;

rkkhFk;.

Nlhy;ldpd; mZf;nfhs;if:Nlhy;ldpd; mZf;nfhs;if:Nlhy;ldpd; mZf;nfhs;if:Nlhy;ldpd; mZf;nfhs;if:Nlhy;ldpd; mZf;nfhs;if:

fp.gp. 1808 mstpy; N[hd; Nlhy;ldpdhy; Kd;itf;fg;gl;l mZf;nfhs;if %yk;

mZ gw;wpa rpy mbg;gilf; fhuzpfs; tpsf;fg;gLfpd;wd.

•     NkYk; gpupf;f Kbahj rpwpa Jzpf;ifahd mZf;fsp

   dhy; gjhu;j;jq;fs; Mf;fg;gl;Ls;sd.

• mZit Mf;fNth mopf;fNth KbahJ.

• xNu %yfj;jpd; vy;yh mZf;fSk; xd;iwnahd;W

xj;Jf; fhzg;gLtNjhL NtWgl;l %yfq;fspd; mZf;fs;

xd;wpw;nfhd;W NtWgl;Lf; fhzg;gLk;.

• gy;NtW %yfq;fspd; mZf;fs; NrUk; NghJ mit

vspa KO vz; tpfpjq;fspy; NrUk;.

 N[hd; Nlhy;ld;
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Nlhy;wdpd; mZf;nfhs;if nry;thf;fpoj;jYk; etPd fz;Lgpbg;Gf;fSld;Nlhy;wdpd; mZf;nfhs;if nry;thf;fpoj;jYk; etPd fz;Lgpbg;Gf;fSld;Nlhy;wdpd; mZf;nfhs;if nry;thf;fpoj;jYk; etPd fz;Lgpbg;Gf;fSld;Nlhy;wdpd; mZf;nfhs;if nry;thf;fpoj;jYk; etPd fz;Lgpbg;Gf;fSld;Nlhy;wdpd; mZf;nfhs;if nry;thf;fpoj;jYk; etPd fz;Lgpbg;Gf;fSld;

,zq;fhikAk;,zq;fhikAk;,zq;fhikAk;,zq;fhikAk;,zq;fhikAk;

Nlhy;wdpdhy; Kd;itf;fg;gl;l mZ gw;wpa mbg;gilf; fUj;Jf;fs; tpQ;Qhdj;jpd;

jPtpu Kd;Ndw;wj;jpw;F cWJizahf mike;jJ. vdpDk; rpy tplaq;fs; gpw;fhy

etPd fz;Lgpbg;Gf;fSld; xj;J tutpy;iy.

• NkYk; gpupf;f Kbahj rpwpa Jzpf;ifnad tiuaWf;fg;gl;l mZtpy;

GNuhj;jd;> ,yj;jpud;> epAj;jpud; Nghd;w Jzpf;iffs; fz;Lgpbf;fg;gl;ld.

• xNu %yfj;jpd; mZf;fs; vy;yh tifapYk; xj;jpUf;fpd;wd vDk; $w;W

xNu %yfj;jpy; tpj;jpahrkhd jpzpTfisf; nfhz;l mZf;fs; fz;Lgpbf;fg;

gl;lik (,it rkjhdpfs; vd miof;fg;gLfpd;wd.)

• gy;NtW mZf;fs; vspa tpfpjj;jpy; Nru;e;J Nru;it cz;lhf;fg;gLfpd;wJ.

vDk; $w;W vy;yhr; re;ju;g;gj;jpYk; mt;thW epfo;tjpy;iy. (cjhuzkhf

gugpd; nkOfpy; fhgd; Ijurd; tpfpjk;  C25 : H52 Mf mike;Js;sJ.)

N[.N[. njhk;rd; ,yj;jpuidf; fz;Lgpbj;jikAk;> Mu;d]; wju;Nghl;

GNuhj;jidf; fz;Lgpbj;jikAk;> N[k;]; rl;tpf; ,dhy; epAj;jpud; fz;Lgpbj;j

ikAk; mZ gw;wpa etPd fz;Lgpbg;Gf;fspd; Mjhuq;fshFk;.

Mu;d];l; wju;Ngl;> ePy;Nghu; MfpNahupdhy; fz;Lgpbf;fg;gl;l tplaq;fs;

%yk; Kd;itf;fg;gl;l mZtpd; fU khjpupapd; %yk; mZtpDs;Ns

,yj;jpud;> GNuhj;jd;> epAj;jpud; vd;gtw;wpd; mikTk; elj;ijAk; tpsf;fg;gL

fpd;wJ.

Neu; Vw;wk; nfhz;l fU (epAj;jpud;fspdhYk; GNuhj;jd;

fspdhYk; ed;F gpizf;fg;gl;Ls;sd.)

vjpu; Vw;wk; nfhz;l ,yj;jpud;fs; xd;W my;yJ

gy xOf;Ffspy; ,aq;Fk; tyak;

fUrf;jp kl;lq;fs;

epAj;jpud;

,yj;jpud;

GNuhj;jd;

fU

,yj;jpud;
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.3Nju;r;rp kl;lk; 4.3Nju;r;rp kl;lk; 4.3Nju;r;rp kl;lk; 4.3Nju;r;rp kl;lk; 4.3 ::::: %yfq;fSf;fhd ,urhadf; FwpaPLfisg; gad;gLj;Jtu;.

nraw;ghL    4.3 :nraw;ghL    4.3 :nraw;ghL    4.3 :nraw;ghL    4.3 :nraw;ghL    4.3 : ~~,urhadtpaypd; mfpynkhop gw;wp Muha;Nthk;.~~,urhadtpaypd; mfpynkhop gw;wp Muha;Nthk;.~~,urhadtpaypd; mfpynkhop gw;wp Muha;Nthk;.~~,urhadtpaypd; mfpynkhop gw;wp Muha;Nthk;.~~,urhadtpaypd; mfpynkhop gw;wp Muha;Nthk;. ˜̃̃̃̃

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.3.1 ,y; jug;gl;Ls;s ~~ml;ltiz Njhw;W~~ml;ltiz Njhw;W~~ml;ltiz Njhw;W~~ml;ltiz Njhw;W~~ml;ltiz Njhw;W

tpj;j khw;wk;||tpj;j khw;wk;||tpj;j khw;wk;||tpj;j khw;wk;||tpj;j khw;wk;|| fijapd; xU gpujp.

• ,izg;G 4.3.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ehd;F.

• ,izg;G 4.3.3 ,y; jug;gl;Ls;s  ~~%yfq;fSf;Fg;~~%yfq;fSf;Fg;~~%yfq;fSf;Fg;~~%yfq;fSf;Fg;~~%yfq;fSf;Fg;

ngauply;||ngauply;||ngauply;||ngauply;||ngauply;|| vDk; fl;Liuapd;; gpujpfs; ehd;F.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.3.1gb 4.3.1gb 4.3.1gb 4.3.1gb 4.3.1 ::::: • fijia tFg;gpy; Kd;itf;fTk;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• ,urhadtpaypy; %yfq;fis ,dq;fz;L nfhs;t

jw;Ff; FwpaPLfs; gad;gLj;jg;gLfpd;wd.

• mJ mfpy nkhop.

• FwpaPLfisg; gad;gLj;jyhdJ ,urhadtpaypy;

xU Kf;fpakhd Nju;r;rpahFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.3.2gb 4.3.2gb 4.3.2gb 4.3.2gb 4.3.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;Kft+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 4.3.3gb 4.3.3gb 4.3.3gb 4.3.3gb 4.3.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.
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• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• jw;NghJ E}w;Wf;Fk; Nkw;gl;l %yfq;fs; fz;L

gpbf;fg;gl;Ls;sd.

• md;whlk; re;jpf;Fk; rfy nghUs;fSk; gy;NtW

%yfq;fspd; gy;NtW Nfhyq;fspd; %yk; fl;b

vOg;gg;gl;l njhFg;ghFk;.

• fw;wiy ,yFthf;f mk;%yfq;fisf; Fwpg;gjw;F

FwpaPLfs; gad;gLj;jg;gLfpd;wd.

• me;jf; FwpaPLfs; ru;tNjr mq;fPfhuj;Jld;

cUthf;fg;gl;Ls;sd.

• mJ gw;wpa jfty;fis Mokhf mwptjw;F

~%yfq;fSf;Fg; ngauply;| fl;Liuapd; cjtpiag;

ngwyhk;;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• FwpaPLfs; %yk; Kjy; ,UgJ %yfq;fisAk; tupirg;gLj;Jthu;.

• Nru;itnahd;wpd; #j;jpuk; toq;fg;gl;lhy; mjpy; cs;s %yfq;fis ,dq;fz;L

nfhs;thu;.

• ,urhadtpaypd; gad;ghl;il mbg;gilahff;nfhz;L %yfq;fisf; Fwpg;gjw;Ff;

FwpaPLfspd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

• %yhjhuq;fs; %yk; jfty;fisj; NjLthu;.

• xj;Jiog;Gld; Ntiyapy; <LgLthu;.

,izg;G 4.3.1,izg;G 4.3.1,izg;G 4.3.1,izg;G 4.3.1,izg;G 4.3.1

~~ml;ltiz Njhw;Wtpj;j khw;wk; ;||~~ml;ltiz Njhw;Wtpj;j khw;wk; ;||~~ml;ltiz Njhw;Wtpj;j khw;wk; ;||~~ml;ltiz Njhw;Wtpj;j khw;wk; ;||~~ml;ltiz Njhw;Wtpj;j khw;wk; ;||

rNfhjudpd; Gj;jfj;jpw;F ciw Nghl;Lf;nfhz;bUe;j fNz\pw;F tprpj;jpukhd

glk; xd;W fpilj;jJ.

~~,J vq;fpUe;J fpilj;jJ?||

~~mJ xU Neu#rpah? mJ Gj;jff; filapy; Gj;jfk; thq;fpaNghJ

toq;fg;gl;lNj||

fNz\; Neu#rpapd; gpd; gf;fj;ijNa ghu;j;Jf;nfhz;bUe;jhd; rpwpJ Neuk;

mtd; mij mtjhdpj;Jf; nfhz;bUe;jhd;.

,J ,urhadtpay; gw;wpa kpfTk; ngWkjpahd Xu; ml;ltizahf

,Uf;ff;$Lk;. mjd; jiyg;G Mtu;j;jd ml;ltiz vd mr;rplg;gl;Ls;sJ.
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Mtu;j;jdml;ltizMtu;j;jdml;ltizMtu;j;jdml;ltizMtu;j;jdml;ltizMtu;j;jdml;ltiz

mg;NghJ je;ijAk; miwf;F te;jhu;.

~~kfd; Gj;jfj;jpw;F ciw Nghl;Ltpl;lhah?||

~~ciwiag; Nghl;Ltpl;Nld; mg;gh. ,q;Nf ghUq;fs; ,e;j ml;ltizia.

vq;Nf ghu;g;Nghk;. ,J Mtu;j;jd ml;ltizay;yth? ,J kpfTk;

gpuNahrdkhd ml;ltiz. mLj;j tUlk; gbf;f Ntz;bAs;sJ. jw;NghJ

kfDf;Fj; Njitahapd; ,k;%yfq;fsp;d; FwpaPLfis kddk; nra;tjpy;

gpioapy;iy.

~~mg;gh? ,tw;wpw;F 1 Kjy; 20 tiu ,yf;fkplg;gl;Ls;sJ. mjw;F VjhtJ

mbg;gil cz;lh?||

~~mjhtJ mq;F Ijurd; Kjy; fy;rpak; tiuapyhd %yfq;fs;

fhzg;gLfpd;wd. ,itjhd; cyfj;jpy; fz;lwpag;gl;Ls;s kpf vspa 20

%yfq;fs;.||

~~mg;gh ehk; juk; vl;bYk; %yfq;fspd; FwpaPLfs; gw;wpf; fw;Nwhk;. jw;NghJ

ghu;f;Fk;NghJ vy;yh ,lq;fspYk; %yfq;fspd; ngau;fspd;wp FwpaPLfNs

gad;gLj;jg;gLfpd;wd.||

~~Mkhk;. %yfq;fspd; FwpaPLfs;jhd; ,urhadtpaypd; nkhop.||

fNz\; ghJfhg;ghf mf;fljhrpia tpQ;Qhdg; Gj;jfj;jpd; cs;Ns itj;jhd;.

ehisf;Fg; ghlrhiyf;Fr; nfhz;L NghtNj mtdJ Nehf;fk;.
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i

ii            iii            iv         v         v i                vii

viii / 0

H
Hydrogen

Li
Lithium

Be
Beryllium

B
Boron

C
Carbon

N
Nitrogon

O
Oxygen

F
Fluorine

He
Helium

Ne
Neon

Ar
Argon

Cl
Chlorine

S
Sulphur

P
Phosphorus

Si
Silicon

Al
Aluminium

Mg
Magnesium

Na
Sodium

K
Potassium

Ca
Calciuem

1234
1234
1234
1234 thA

jpz;kk;
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,izg;G 4.3.2,izg;G 4.3.2,izg;G 4.3.2,izg;G 4.3.2,izg;G 4.3.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~,urhadtpaypd; mfpynkhop||~~,urhadtpaypd; mfpynkhop||~~,urhadtpaypd; mfpynkhop||~~,urhadtpaypd; mfpynkhop||~~,urhadtpaypd; mfpynkhop||

fPo;tUk; #j;jpuq;fspy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.fPo;tUk; #j;jpuq;fspy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.fPo;tUk; #j;jpuq;fspy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.fPo;tUk; #j;jpuq;fspy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.fPo;tUk; #j;jpuq;fspy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.

      FO - FO - FO - FO - FO -  i FO - FO - FO - FO - FO -  ii                     FO - FO - FO - FO - FO -  iii                          FO - FO - FO - FO - FO -  iv

O2 H2 N2 Cl2

Cu Pb Fe Sn

H2O CO2 SO2 NO2

CaO MgO PbO CuO

CH4 C2H4 C2H2 C3H8

CuSO4 NaNO3 Mg SO4 NaOH

KMnO4 HNO3 Pb(NO3)2 CaCO3

HCl ZnCl2 H2SO4 C6H12O6

AgNO3 HgO AlCl3 Na2SiO3

rpy %yfq;fSf;fhf my;nfkp Afj;jpy;rpy %yfq;fSf;fhf my;nfkp Afj;jpy;rpy %yfq;fSf;fhf my;nfkp Afj;jpy;rpy %yfq;fSf;fhf my;nfkp Afj;jpy;rpy %yfq;fSf;fhf my;nfkp Afj;jpy;

gad;gLj;jg;gl;l FwpaPLfs;gad;gLj;jg;gl;l FwpaPLfs;gad;gLj;jg;gl;l FwpaPLfs;gad;gLj;jg;gl;l FwpaPLfs;gad;gLj;jg;gl;l FwpaPLfs;

Gjpa %yfq;fSf;fhf Gjpa FwpaPLfis

cUthf;Ftjw;fhd tpQ;Qhdg+u;tkhd

mbg;gil Nkw;gb Kiwapy; fhzg;gl

tpy;iy. gpw;fhyj;jpy; ,q;fpyhe;jpy;

tho;e;j N[hd; Nlhy;ud; %yfq;fisf;

Fwpg;gjw;fhf ntt;NtW FwpaPLfisg;

gad;gLj;Jk; gzpapy; Kd;dzptfpj;Jr;

nraw;gl;Ls;shu;.

N[hd; Nlhy;ud; rpy Nru;itfis

%yfq;fshff; fUjp cs;shu; vd;gJ

,e;j ml;ltiz %yk; njupfpwJ. etPd

FwpaPl;L Kiw> 1814,y; N[hd;]; [hnfhg;

guprpypa]; vd;gtuhy; mwpKfQ;nra;ag;

gl;lJ. mg;NghJ Vwj;jho 49 %yfq;fs;

,dq;fhzg;gl;bUe;jd.

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

nyl; Nkf;fup ry;gu; nfhg;gu;

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

cg;G neUg;G fl;g;g+uk; rpWePu;
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Nlhy;ud; Kd;itj;j FwpaPLfs;Nlhy;ud; Kd;itj;j FwpaPLfs;Nlhy;ud; Kd;itj;j FwpaPLfs;Nlhy;ud; Kd;itj;j FwpaPLfs;Nlhy;ud; Kd;itj;j FwpaPLfs;

1869 ,y; jpkpj;up nkd;lypt; Kd;itj;j Mtu;j;jd ml;ltiz Vwj;jho

66 %yfq;fis cs;slf;fp cUthf;fg;gl;bUe;jJ.

trjpiaf; fUj;jpw;nfhz;L> KOg; ngaUf;Fg; gjpyhf tpQ;Qhdpfs;

%yfq;fisf; Fwpg;gjw;fhf xU jdp vOj;jhyhd my;yJ ,uz;L

vOj;Jf;fshd FwpaPLfisg; gad;gLj;Jfpd;wdu;.

ngUk;ghyhd ,urhadf; Fwpa PLfs; Fwpj ;j %yfq;fspd ;

ngau;fspypUe;Nj ngwg;gl;ls;sd. ,g;ngau;fs; ngUk;ghYk; Mq;fpyg;

ngau;fshYk; N[u;kd;nkhop> gpnuQ;R> yj;jPd;> Njrpa nkhop Nghd;w

nkhopg; ngau;fspYk; cs;sd. FwpaPL xU jdp vOj;ijf; nfhz;ljhapd;

mJ Mq;fpy ~fg;gpw;wy;| vOj;jhf mikAk;. FwpaPL ,uz;L

vOj;Jf;fisf; nfhz;ljhapd; Kjyhk; vOj;J Mq;fpy ~fg;gpw;wy;|

vOj;jhfTk;> ,uz;lhk; vOj;J ~rpk;gs;| vOj;jhfTk; mikAk;.

Hydrogen

Azote

Carbon

Oxygen

Phosphorus

Sulphur

Magnesie

Lime

Soda

Potash

Strontian

Barytes

Iron

Zinc

Copper

Lead

Silver

Gold

Platina

Mercury

ELEMENTS
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rpy %yfq;fspd; FwpaPLfs; md;WKjy; yj;jPd; ngau;fspd; %yNk

Fwpf;fg;gLfpd;wJ.

%yfk;%yfk;%yfk;%yfk;%yfk; FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL yj;jPd; ngau;yj;jPd; ngau;yj;jPd; ngau;yj;jPd; ngau;yj;jPd; ngau;

Nrhbak; Na Nej;upak;

nghw;whrpak; K fypAk;

,Uk;G (mad;) Fe nguk;

nrg;G (nfhg;gu;) Cu fpAg;gpuk;

nts;sp(rpy;tu;) Ag Mu;n[d;lk;

jfuk;(bd;) Sn ];nlDk;

md;;bkdp Sb ];nlgpAk;

jq;fpjd; W Ty;gpuk;

nghd;; (Nfhy;l;) Au mt;uk;

,urk; (ku;fup) Hg i`l;uh[puk;

<ak; (nyl;) Pb gpyk;gk;

ru;tNjr epakq;fspd; mbg;gilapy; FwpaPLfs; Mq;fpy vOj;Jf;fs; %yNk

Fwpf;fg;gLfpd;wd.
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%yfq;fspd; mikg;gpd;gb vspa ,UgJ %yfq;fspd; FwpaPLfisg; gpd;tUkhW

Fwpf;fyhk;.

%yfk;%yfk;%yfk;%yfk;%yfk;   FwpaPL  FwpaPL  FwpaPL  FwpaPL  FwpaPL

Ijurd; Hydrogen H
<ypak; Helium He
ypj;jpak; Lithium Li
ngupypak; Beryllium Be
Nghud; Boron B
fhgd; Carbon C
iejurd; Nitrogen N
xl;rprd; Oxygen O
GNshupd; Fluorine F
epNahd; Neon Ne
Nrhbak; Sodium Na
kf;dPrpak; Magnesium Mg
mYkpdpak; Aluminium Al
rpypf;fd; Silicon Si
nghRguR Phosphorus P
ry;gu; Sulphur S
FNshupd; Chlorine Cl
Mfd; Argon Ar
nghw;whrpak; Potassium K
fy;rpak; Calcium Ca

,urhadtpaypy; nkhop FwpaPlhFk;. cyfpy; ve;jnthU ,lj;jpYk; ve;j

xUtUf;Fk; ,f;FwpaPLfs; %yk; %yfq;fis ,dq;fz;L nfhs;s KbAk;.

%yfq;fspd; FwpaPL gad;gLj;jg;gLk; rpy re;ju;g;gq;fs; fPNo jug;gl;Ls;sd.

1. %yfk; xd;wpd; mZitf; Fwpf;Fk; NghJ

2. Nru;itapd; #j;jpuk; vOJk;NghJ

3. ,urhadj; jhf;fq;fis vOJk;NghJ
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.4Nju;r;rp kl;lk; 4.4Nju;r;rp kl;lk; 4.4Nju;r;rp kl;lk; 4.4Nju;r;rp kl;lk; 4.4 ::::: cNyhfq;fSk;> my;YNyhfq;fSk; tsp> ePu;> mkpyq;fs;>

%yq;fs; Mfpatw;Wld; fhl;Lk; jhf;fq;fisj; Njbaha;

thu;.

nraw;ghL    4.4 :nraw;ghL    4.4 :nraw;ghL    4.4 :nraw;ghL    4.4 :nraw;ghL    4.4 : ~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp ˜̃̃̃̃

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • rpwpjsT mg;gr;Nrhlh nfhz;l gupNrhjidf; FohAk;>

vYkpr;rk; gor;rhWk;.

• ,izg;G 4.4.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ehd;F.

• ,izg;G 4.4.2 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jYf;

fika jahu; nra;ag;gl;l Ntiyj;jsq;fSk; nghJ

NkirAk;

• ,izg;G 4.4.3 ,y; jug;gl;Ls;s ~~cNyhf> my;YNyhfj;

jhf;fq;fs;|| ml;ltiz

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.4.1gb 4.4.1gb 4.4.1gb 4.4.1gb 4.4.1 ::::: • mg;gr;NrhlhTld; vYkpr;rk; gor;; rhw;iwr; Nru;f;FkhW

xU khztid topg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• mg;gr;NrhlhTld; vYkpr;rk; gor;rhw;iwr; Nru;f;Fk;

NghJ Eiu ntsptuy;> thAf;Fkpopfs; ntsptuy;>

~#| xyp vOg;gg;gly; Nghd;w mtjhdq;fisg; ngw

KbAk;;.

• ,t;tifahd jhf;fq;fs; gw;wp Njbawpjy; md;whl

tho;f;iff;Fg; gpuNahrkhdJ.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.4.2gb 4.4.2gb 4.4.2gb 4.4.2gb 4.4.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 4.1.3gb 4.1.3gb 4.1.3gb 4.1.3gb 4.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd

fUj;Jf; fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• rpy %yfq;fs; xl;rprDlDk;> ePUlDk;> mkpyq;

fSlDk;> fhuq;fSld; jhf;fk; GupAk;.

• Mg, Fe, C, S  Mfpatw;wpd; Nkw;Fwpg;gpl;l jhf;fq;

fis ~~cNyhf> my;YNyhf jhf;f| ml;ltizapy;

,Ue;J mwpe;J nfhs;s KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• Mg, Fe, C, S Mfpa %yfq;fs; ePu;> xl;rprd;> mkpyk;> fhuk; vd;gtw;Wld;

jhf;fk; Guptijf; fhl;Ltjw;F gupNrhjidfisr; nra;J fhl;Lthu;.

• Fwpg;gpl;l cNyhf> my;YNyhf jhf;fq;fspd; mtjhdq;fis xg;gpl;Lg; ghu;g;ghu;.

• Fwpg;gpl;l jhf;fq;fSf;fhd nrhw;rkd;ghLfisf; fl;bnaOg;Gthu;.

• mtjhdq;fspd; mbg;gilapy; KbntLg;ghu;.

• mwpTWj;jy;fSf;;fikthf ifahz;Lghu;j;jy;fisr; nra;thu;.

,izg;G 4.3.1,izg;G 4.3.1,izg;G 4.3.1,izg;G 4.3.1,izg;G 4.3.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp||~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp||~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp||~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp||~~cNyhf my;YNyhfj; jhf;fq;fspd; xU Jsp||

² ckJ FOtpw;F fPo; jug;gLk; %yfq;fSs; xd;W toq;fg;gLk;.

² Kjyhk; FO - Mg
² ,uz;lhk; FO - Fe
² %d;whk; FO - C
² ehd;fhk; FO -  S

² ckf;F toq;fg;gl;Ls;s %yfk; cNyhfkh> my;YNyhfkh vdj; Njbawpf.

² ~~cNyhf> my;YNyhfj; jhf;fq;fs;|| ml;ltizia thrpf;f.

² rfy Ntiyj;jsq;fSf;Fk; nrd;W ckf;F toq;fg;gl;Ls;s %yfk; gw;wp fPo;

tUk; nraw;ghLfspy; <Lgl;L vjpu;ghu;f;Fk; KbTfs; fpilf;fpd;wdth vdj;

Njbg;ghu;f;f.
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• Fspu; ePUlDk; ntg;gkhd ePUlDk; jhf;fk;.

• tspapy; vupj;jy; (xl;rprDld; jhf;fk;)

• Ijhd IjNuhFNshupf; mkpyj;Jld; (HCl) jhf;fk;.
• Ijhd Nrhbak; Ijnuhl;irl;L (NaOH) cld; jhf;fk;.

² ePq;fs; nra;j jhf;fq;fspw;;fhd nrhw; rkd;ghLfis vOjTk;.

² cq;fs; mtjhdq;fis tFg;gpy; Kd;itg;gjw;F Maj;jkhfTk;.

,izg;G 4.4.2,izg;G 4.4.2,izg;G 4.4.2,izg;G 4.4.2,izg;G 4.4.2

Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;Mrpupau; mwpTWj;jy; gj;jpuk;

• jhf;fq;fs; gw;wp khztu;fSf;F toq;fg;gl;Ls;s ml;ltizapy; fhzg;gLk;

,urhadr; rkd;ghLfis kd;dk; nra;aj; Njitapy;iy vd khztu;fSf;Ff;

$wTk;.

• FOf;fs; ,lk;khwp gupNrhjidfisr; nra;af;$bathW fPo;tUk; nghUs;fis

itj;J Ntiyj;jsq;fs; ehd;if mikf;f.

Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; I

• ePUld; jhf;fkePUld; jhf;fkePUld; jhf;fkePUld; jhf;fkePUld; jhf;fk;; ;; ; vd vOjg;gl;l ml;il

• Fspu; ePUk; ntg;gkhd ePUk;

• Nrhjidf; Foha;fSld; $ba jhq;fp.

Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; II
• mkpyj;Jld; jhf;fkmkpyj;Jld; jhf;fkmkpyj;Jld; jhf;fkmkpyj;Jld; jhf;fkmkpyj;Jld; jhf;fk;; ;; ; vd vOjg;gl;l ml;il

• Ijhd HCl  mkpyk;

• Nrhjidf; Foha;fSld; $ba jhf;fp

Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; III
• %yj;Jld; jhf;fk%yj;Jld; jhf;fk%yj;Jld; jhf;fk%yj;Jld; jhf;fk%yj;Jld; jhf;fk;; ;; ; vd vOjg;gl;l ml;il

• Ijhd  NaOH fiury;

• Nrhjidf; Foha;fSld; $ba jhf;fp

Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; Ntiyj;jsk; IV
• xl;rprDld; jhf;fkxl;rprDld; jhf;fkxl;rprDld; jhf;fkxl;rprDld; jhf;fkxl;rprDld; jhf;fk;; ;; ; vd vOjg;gl;l ml;il (tspapy; vupjy;)

• ntg;gKjy;

• Glf;Fifr; rhtzk;

• Glf;Fif my;yJ Rj;jkhd> Fspu;ghdg; Nghj;jy; (nlhdpf;) %bfs;

•  khztu; FOf;fSf;F cupa %yfq;fspd; rpwpjsit toq;Ff.

• fPo;tUk; nghUl;fis nghJ Nkirapy; itj;J NjitahdthW ifahStjw;F

mwpTWj;jy; toq;fTk;.

• ePu; - jkJ nraw;ghl;bd; gpd; Fohiar; Rj;jk; nra;tjw;F

• muj;jhs; - cNyhfq;fisr; Rj;jg;gLj;Jtjw;F

• cuYk; cyf;ifAk; - Njitahapd; nghUs;fisj; J}shf;Ftjw;F

2 9
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,izg;G 4.4.3,izg;G 4.4.3,izg;G 4.4.3,izg;G 4.4.3,izg;G 4.4.3

cNyhf my;YNyhfj; jhf;fq;fs;cNyhf my;YNyhfj; jhf;fq;fs;cNyhf my;YNyhfj; jhf;fq;fs;cNyhf my;YNyhfj; jhf;fq;fs;cNyhf my;YNyhfj; jhf;fq;fs;

cNyhfk;cNyhfk;cNyhfk;cNyhfk;cNyhfk;/
myY;Nyhfk;myY;Nyhfk;myY;Nyhfk;myY;Nyhfk;myY;Nyhfk;

vupjypd;NghJvupjypd;NghJvupjypd;NghJvupjypd;NghJvupjypd;NghJ

xl;rprDld;xl;rprDld;xl;rprDld;xl;rprDld;xl;rprDld;

jhf;fk;jhf;fk;jhf;fk;jhf;fk;jhf;fk;

• gpufhrkhd

RthiyAld;

vupAk;.

• nts;is epwj;

J}shd kf;dPrpa

xl;irl;L

Njhd;Wk;.

2Mg +O2

→

 2MgO

• nre;epwkhfp

vupAk;.

• ,Uk;G xl;irl;L

Njhd;Wk;.

2Fe +O2

→

 2FeO

• nre;epwkhfp

vupAk;.

• fhgd; il

xl;irl;L

Njhd;Wk;.

C+ O2

→

 CO2

• Kjypy; jput

khFk;.

• mjd; gpd; ePy

epwr; Rthiy

Ald; vupe;J

%f;if mupf;Fk;

kzKila

ry;gu; il

xl;irl;L

Njhd;Wk;

S  + O2

→

 SO2

ePUld; jhf;fk;ePUld; jhf;fk;ePUld; jhf;fk;ePUld; jhf;fk;ePUld; jhf;fk;

•Fspu; ePUld; jhf;fk;
,y;iy.

•ntg;gkhd ePUld;
nkJthfj; jhf;f

Kw;W kf;dPrpa

Ijnuhl;irl;Lk;

IjurDk; Njhd;Wk;.

Mg+2H2O

→

2Mg(OH)2+H2

↑

•  jhf;fk; ,y;iy.

•  jhf;fk; ,y;iy.

•  jhf;fk; ,y;iy.

mkpyq;fSld;mkpyq;fSld;mkpyq;fSld;mkpyq;fSld;mkpyq;fSld;

jhf;fk; jhf;fk; jhf;fk; jhf;fk; jhf;fk; HCl
mkpyk;mkpyk;mkpyk;mkpyk;mkpyk;

•kf;dPrpak;
FNshiul;Lk;

IjurDk;

Njhd;Wk;.

Mg +2HCl

→

MgCl2+H2

↑

•  mad;

 FNshiul;Lk;

 IjurDk;

 Njhd;Wk;.

Fe +2HCl

→

FeCl2+H2

↑
•  jhf;fk; ,y;iy.

•  jhf;fk; ,y;iy.

fhuq;fSld;fhuq;fSld;fhuq;fSld;fhuq;fSld;fhuq;fSld;

jhf;fk;jhf;fk;jhf;fk;jhf;fk;jhf;fk;

NaOH
• jhf;fk; ,y;iy.

•  jhf;fk; ,y;iy.

•  jhf;fk; ,y;iy.

•  jhf;fk; ,y;iy.

Mg
(cNyhfk;)

Fe
(cNyhfk);

(nky;ypa

ehu; gad;

gLj;jTk;)

C
(mNyhfk;)

S
(mNyhfk;)
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.5Nju;r;rp kl;lk; 4.5Nju;r;rp kl;lk; 4.5Nju;r;rp kl;lk; 4.5Nju;r;rp kl;lk; 4.5 ::::: fyg;GNyhfq;fs;> mtw;wpd; gpuNahfq;fs; Mfpad gw;wp

EZfpaha;tu;.

nraw;ghL    4.5 :nraw;ghL    4.5 :nraw;ghL    4.5 :nraw;ghL    4.5 :nraw;ghL    4.5 : ~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.5.1 ,y; jug;gl;Ls;s ~~xd;wpizNthk;> ~~xd;wpizNthk;> ~~xd;wpizNthk;> ~~xd;wpizNthk;> ~~xd;wpizNthk;>

gyk; ngWNthk;||gyk; ngWNthk;||gyk; ngWNthk;||gyk; ngWNthk;||gyk; ngWNthk;|| vDk; ftpij

• ,izg;G 4.5.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gj;jpuj;jpd; gpujpfs; 4

• ,izg;G 4.5.3 ,y; jug;gl;Ls;s ~~fyg;GNyhfq;fspd;~~fyg;GNyhfq;fspd;~~fyg;GNyhfq;fspd;~~fyg;GNyhfq;fspd;~~fyg;GNyhfq;fspd;

tpQ;Qhdg; ngWkjp||tpQ;Qhdg; ngWkjp||tpQ;Qhdg; ngWkjp||tpQ;Qhdg; ngWkjp||tpQ;Qhdg; ngWkjp|| fl;Liuapd; gpujpfs; 4

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.5.1gb 4.5.1gb 4.5.1gb 4.5.1gb 4.5.1 ::::: • ~~cNyhfq;fspd; nry;thf;F|| tFg;gpy; Kd;itf;Ff.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• epf;fy>; FNuhkpak; Mfpatw;iwf; fyg;gjhy; epf;Nuhk;

vDk; fyg;GNyhfk; ngwg;gLfpwJ.

• epf;fypYk; FNuhkpaj;jpYk; fhzg;glhj tpNrl

,ay;Gfs; epf;Nuhhkpy; fhzf;$bajhf cs;sJ

• epf;Nuhk; Nghd;w NkYk; gy fyg;GNyhfq;fs;

Njitf;F Vw;wthW gad;gLj;jg;gLfpd;wJ.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.5.2gb 4.5.2gb 4.5.2gb 4.5.2gb 4.5.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)



147

d¾

tpQ;Qhdk; - juk; 9

gb 4.5.3gb 4.5.3gb 4.5.3gb 4.5.3gb 4.5.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• VjhtJ cNyhfnkhd;W NtW cNyhfnkhd;Wld;

my;yJ my;YNyhfnkhd;Wld; fyf;fg;gLk;NghJ

fyg;GNyhfq;fs; Njhd;Wfpd;wd.

• J}a cNyhfq;fis tpl fyg;GNyhfq;fs; tpNrl

,ay;Gfisf; nfhz;Ls;sd vdTk;

• ,t;tifahd ,ay;Gfspd; fhuzkhf njhopDl;g

cyfpy; gy;Ntw NjitfSf;Ff; fyg;GNyhfq;fs;

gad;gLj;jg;gLfpd;wd.

• ~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp|| vDk;

fl;Liuia thrpg;gjd; %yk; fyg;GNyhfq;fs; gw;wp

NkYk; gy tplaq;fis mwpe;Jnfhs;s KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• jug;gl;l cNyhfq;fis cs;slf;fpa fyg;GNyhfj;ij fz;Lgpbg;ghu;.

• fyg;GNyhfq;fs; mit cw;gj;jpahf;fg;gl;l cNyhfq;fspy; fhzg;glhj tpNrl

,ay;Gfisf; nfhz;Ls;sd vd;gij tpQ;Qhdg+u;tkhff; fhl;Lthu;.

• md;whlj; NjitfSf;Ff; fyg;GNyhfq;fs; gad;gLj;jg;gLtjdhy; ngwg;gLk;

mD$yq;fis tpsf;Fthu;.

• nghUl;fisg; ghFgLj;jp gpupj;jwpthu;.

• nghUl;fspd; ,ay;GfSf;F Vw;g mtw;iwg; gad;gLj;j Kaw;rpg;ghu;.



148

d¾

tpQ;Qhdk; - juk; 9

,izg;G 4.5.1,izg;G 4.5.1,izg;G 4.5.1,izg;G 4.5.1,izg;G 4.5.1

~~xd;wpizNthk; - gad; ngWNthk;||~~xd;wpizNthk; - gad; ngWNthk;||~~xd;wpizNthk; - gad; ngWNthk;||~~xd;wpizNthk; - gad; ngWNthk;||~~xd;wpizNthk; - gad; ngWNthk;||

xd;wpizNthk; - gyk; ngWNthk;

fyg;GNyhfk; ehk; - fyg;GNyhfk; ehk;

kpDkpDg;G>

cau; nfhjpepiy>

fiwapy;iy

epf;fy; ehd; - (xd;wpizNthk;)

kpf;f cWjp

ntg;gk; kpd; flj;jhW

,ay;Gfs; nfhz;l

FNuhkpak; ehd; - (xd;wpizNthk;)

ehkpUtUk; Nru;e;J

xd;whff; fye;Njhk;

GJ cNyhfk; gilj;Njhk;

vkJ ngau; epf;Nuhk; - (xd;wpizNthk;)

vq;fisg; NghyNt

ePq;fSk; NrUq;fs;.

Gj;jhf;fk; gilAq;fs;.

kfpo;e;J thOq;fs;. - (xd;wpizNthk;)

,izg;G 4.5.2,izg;G 4.5.2,izg;G 4.5.2,izg;G 4.5.2,izg;G 4.5.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||

• gpd;tUk; cNyhfq;fspy; cq;fs; ftdj;ijr; nrYj;Jq;fs;.

• nts;sPak;

• ,Uk;G

• nrk;G

• mYkpdpak;

• ~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp|| vDk; fl;Liuapd; mbg;gilapy;

me;j cNyhfk; mlf;;fpAs;s fyg;GNyhfq;fis ml;ltizg;gLj;Jf.

• mf;fyg;GNyhfq;fspd; gad;ghL> gad;ghl;bw;fhd tpNrl ,ay;Gfs; vd;gd

gw;wpf; fye;JiuahLf.

• ckJ KbTfis tFg;gpy; Kd;itg;gjw;F jahu; nra;f.
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,izg;G 4.5.3,izg;G 4.5.3,izg;G 4.5.3,izg;G 4.5.3,izg;G 4.5.3

~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||~~fyg;GNyhfq;fspd; tpQ;Qhdg; ngWkjp||

• fyg;GNyhfq;fs; ,uz;L my;yJ mjw;F Nkw;gl;l cNyhfq;fSld; my;yJ

rpy Ntisfspy; fhgd; Nghd;w my;YNyhfq;fSld; fyg;gjd; %yk;

Mf;fg;gLfpwJ.

• fyg;GNyhfq;fspy; fyf;fg;gl;Ls;s vy;yhg; nghUl;fSk; Vftpdkhf fyf;fg;

gl;Ls;sjhYk;> fyitapd; $Wfs; xNu ngsjpfepiyapy; (jpz;k) fhzg;gLt

jdhYk; fyg;GNyhfq;fs; jpz;k epiyapy; fhzg;gLk; fiury;fs; vdf;

fUjKbAk;.

• J}a> fyg;gw;w cNyhfj;ij tpl fyg;GNyhfk; gy;NtW ,ay;Gfisf;

nfhz;Ls;sd. Njitf;Nfw;g gyk; tha;e;j ,ay;G> fz;izf; ftUk; tpjj;jpy;

fhzg;gly;> mupj;jYf;F <LnfhLj;jy;> ghuk; FiwT Nghd;wd ,g;gbahd rpy

,ay;GfshFk;.

• cNyhf %yfq;fspd; juj;ij cau;j;jpf; nfhs;tjw;Ff; fyg;GNyhfq;fs;

Mf;fg;gLfpd;wd. njhopDl;g tpUj;jpAld; Njitf;Nfw;wthW fyg;GNyhfq;fis

cw;gj;jp nra;J nfhs;tjpy; kdpjd; <Lgl;Ls;shd;.
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cWjpahdJ

gyk; tha;e;jJ.

ghuk; Fiwe;jJ.

cau; kpd;jil

fhzg;gly;

nkd;ikahdJ

cUFepiy

FiwT

typikahdJ.

,yFtpy;

Nja;e;J Nghfh

ky; ,Uj;jy;>

,urhadg;

nghUs;fSld;

jhf;fk; milah

jpUj;jy;. gy;Y

ld; ,yFthfr;

Nru;jy;.

fyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghL

    ngau;    ngau;    ngau;    ngau;    ngau;    $Wfs;   $Wfs;   $Wfs;   $Wfs;   $Wfs;

gpj;jis

JuYkpd;

epf;Nuhk;

xl;Lk; <ak;/
gw;whR <ak;

ntz;fyk;

mky;fk; (gy;itj;jp

aj; NjitfSf;F)

nfhg;gu;> rpq;F

mYkpdpak;>

nfhg;gu;>

kq;fdP];>

kfdprpak;

epf;fy;>

FNuhkpak;

nyl; (<ak;)

nts;sPak; (upd;)

myq;fhug; nghUs;

fs;> tpsf;Ffs;>

jpwg;Gfs;> g+l;Lfs;>

gpizay;> jpUF

Mzpfs; Nghd;w

tw;iw Mf;Ftjw;F

gykhdJk;> ghuk;

Fiwe;jJkhd

tpkhdq;fs;>thfdq;

fspd; cjpupg;ghfq;

fs;> ad;dy;

rl;lq;fs; Nghd;w

tw;wpd; cw;gj;jp

kpd; cgfuzq;fspd;

ntg;gk; gpwg;gpf;fg;

gLk; gFjp (ntg;g

%yq;fs;)jahupg;gjw;F

cNyhfq;fis

xl;LjYf;F

(cjhuzk;:

,yj;jpudpay;

Rw;Wf;fspd;

$Wfis

xl;Ljtw;F)

kzp> rpiyfs;>

gjf;fk;> ,ae;jpug;

gFjpfs;> Nghjpif>

kpd; njhLg;Gf;fs;>

fjpu;j;jp Nghd;w

tw;wpd; cw;gj;jp

epue;jukhd gy;

epug;gy;fyit

jahupj;jy;. (gw;

Fopfis

milg;gjw;F)

nfhg;gu;>

nts;sPak; (upd;)

Nkf;Fup (,urk;)>

rpy;tu; (nts;sp)
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gyk; tha;e;jJ.

kpfj; Jyf;fkhd

jhfTk; gsgsg;

ghdjhfTk;

fhzg;gly;

gyk; tha;e;jJ.

kpfj; Jyf;fkhd

jhfTk; gsgsg;

ghdjhfTk;

fhzg;gly;

cWjpahdJ.

cWjpahdJ.

JUg;gpbf;fhjJ.

Nja;tpw;F ,lk;

nfhLf;fhjJ.

nehWq;fj;jf;f

jd;ik FiwT>

ePs;jF jd;ik>

,yFtpy; vupf;ff;

$ba jd;ik

cWjpAk;

gsgsg;Gk;

fyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghLfyg;GNyhfj;jpd;  mlq;fpAs;s   ,ay;Gfs;       gad;ghL

    ngau;    ngau;    ngau;    ngau;    ngau;    $Wfs;   $Wfs;   $Wfs;   $Wfs;   $Wfs;

Mguzq;fs;

nra;Ak; jq;fk;

Mguzq;fs;

nra;Ak; nts;sp

fbdcUf;F

fiwapy; cUf;F

nkd; cUf;F

ntz; jq;fk;

Nfhy;l;> nfhg;gu;

rpy;tu;> nfhg;gu;

mad;> fhgd;

mad;> FNuhkpak;>

epf;fy;

mad;(,Uk;G)>

fhgd;

jq;fk;> epf;fy;>

gNybak; (rpy

re;ju;g;gq;fspy;

gpsw;wpdKk;

rpq;Fk;)

Mguzq;fspd;

jahupg;G

Mguzq;fspd;

jahupg;G

ntl;Lk; fUtpfs;

jahupg;gjw;F

fuz;b> Ks;Sf;

fuz;b> fj;jp> rtu

myF> gPq;fhd;>

rj;jpuprpfpr;ir cgfu

zq;fs;> ePu;f;Foha;

thapy;fs;> fOT

njhl;b Nghd;w

tw;iwj; jahupj;jy;.

thfd cly;>

Riuahzp>

cNyhfg;g+z;>

tPLfspd; rl;lfk;

Nghd;wtw;iwj;

jahupg;gjw;F

Mguz cw;gj;jp
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.6Nju;r;rp kl;lk; 4.6Nju;r;rp kl;lk; 4.6Nju;r;rp kl;lk; 4.6Nju;r;rp kl;lk; 4.6 ::::: czTfspy; mlq;fpAs;s Nghrizf; $Wfis ,dq;fhz;

gjw;fhd vspikahd Nrhjidfs; elj;Jtu;.

nraw;ghL    4.6 :nraw;ghL    4.6 :nraw;ghL    4.6 :nraw;ghL    4.6 :nraw;ghL    4.6 : ~~mlq;fpAs;sdth Nghrizf;$Wfs; vdr; rupahf

mwpe;Jnfhs;Nthk;.||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.6.1 ,y; jug;gl;Ls;s ge;jp

• ,izg;G 4.6.2 ,y; jug;gl;Ls;sFOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 4.6.3 ,y; jug;gl;Ls;s mwpTWj;jy;fspd;gb

jahu;g;gLj;jg;gl;l Ntiyepiyaq;fs; %d;W.

• ,izg;G 4.6.4 ,y; jug;gl;Ls;s  ~~cztpd; Nghrizf;

$Wfisr; rupahfr; Nrhjpj;jwpNthk;.|| vDk; fl;Liuapd;;

gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.6.1gb 4.6.1gb 4.6.1gb 4.6.1gb 4.6.1 ::::: • ,izg;G 4.6.1 ,y; jug;gl;Ls;s ge;jpia tFg;gpy;

thrpf;FkhW xUkhztUf;Ff; $Wq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• ehk; vg;NghJk; epiwAzit cl;nfhs;s Ntz;Lk;.

• epiwAzT cl;nfhs;tjw;fhf cztpy; mlq;fp

As;s Nghrizf; $Wfs; njhlu;ghd rupahd tpsf;

fj;ijg; ngw;wpUj;jy; mtrpakhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.6.2gb 4.6.2gb 4.6.2gb 4.6.2gb 4.6.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)



153

d¾

tpQ;Qhdk; - juk; 9

gb 4.6.3gb 4.6.3gb 4.6.3gb 4.6.3gb 4.6.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ehk; cl;nfhs;Sk; cztpy; gy;NtW Nghrizf;

$Wfs; mlq;fpAs;sd.

• gpujhdkhd mg;Nghrizf; $Wfisg; gpd;tUkhW

fhl;lyhk;.

• fhNghitjNuw;W

• ,ypg;gpl;L

• Gujk;

• czT khjpupfSld; cupa ,urhadg; nghUs;f

isr; Nru;e;J mtw;wpy; cs;s Nghrizf; $iw

,dq;fhzyhk;.

• ,J njhlu;ghd tplaq;fis tpupthfg; gapYtjw;

fhf ~~cztpd; Nghrizf; $Wfisr; rupahf

,dq;fhz;Nghk;.|| vDk; fl;Liuia crhtyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• cztpy; mlq;fpAs;s Nghrizf; $Wfis ntt;Ntwhf ,dq;fhz;gjw;fhf

Nrhjidfisg; gpNuupg;ghu;.

• ,urhadg; nghUs;fisg; gad;gLj;jp ntt;NtW czTfspy; mlq;fpAs;s

Nghrizf; $Wfis ,dq;fz;L fhl;rpg;gLj;Jthu;.

• Njitahd Nghrizj; juKila czitj; njupTnra;J nfhs;Sk; jpwid

ntspf;fhl;Lthu;.

• mtjhdpg;Gfis mbg;gilahff; nfhz;L KbntLg;ghu;.

• tpQ;Qhdr; Nrhjidfis elj;Jk; gupr;raj;ijg; ngWthu;.



154

d¾

tpQ;Qhdk; - juk; 9

,izg;G 4.6.1,izg;G 4.6.1,izg;G 4.6.1,izg;G 4.6.1,izg;G 4.6.1

~~Nghrizf; $Wfs; gw;wp... ;||~~Nghrizf; $Wfs; gw;wp... ;||~~Nghrizf; $Wfs; gw;wp... ;||~~Nghrizf; $Wfs; gw;wp... ;||~~Nghrizf; $Wfs; gw;wp... ;||

capupfshd midtUf;Fk; capu;tho;tjw;F czT Njit. ehk; cz;Zk;

czT epiwAzthf miktJ mtrpakhFk;. czTfspy; mlq;fpAs;s

Nghrizf; $Wfis ,dq;fz;Lnfhs;tjhy; mtw;iw tpisjpwDila tifapy;

gad; gLj;jyhk;. czTfspy; khg;nghUs;> FSf;NfhR> rPdp Nghd;w fhNghitj

Nuw;Wf;fSk;> nfhOg;G> Gujk; Nghd;witAk; mlq;fp cs;sd. ,urhadg;

gjhu;j;jq;fs; Nru;f;fg;gl;l czTg;; nghUs;fSk; xd;Wf;F Nkw;gl;l czTg;

nghUs;fs; mlq;fpa czTfSk; cs;sd.

,izg;G 4.6.2,izg;G 4.6.2,izg;G 4.6.2,izg;G 4.6.2,izg;G 4.6.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~mlq;fpAs;s Nghrizf;$Wfisr; rupahf mwpe;J~~mlq;fpAs;s Nghrizf;$Wfisr; rupahf mwpe;J~~mlq;fpAs;s Nghrizf;$Wfisr; rupahf mwpe;J~~mlq;fpAs;s Nghrizf;$Wfisr; rupahf mwpe;J~~mlq;fpAs;s Nghrizf;$Wfisr; rupahf mwpe;J

nfhs;Nthk;||nfhs;Nthk;||nfhs;Nthk;||nfhs;Nthk;||nfhs;Nthk;||

• cq;fsJ FOTf;F toq;fg;gl;Ls;s gpd;tUk; czTg; nghUs; njhFjp

njhlu;ghff; ftdQ; nrYj;Jq;fs;.

• FO xd;W  : Njq;fhnaz;nza;> NrhW> ghrpg;gaW> nea;j;Njhypf; fUthL>

  FSf;NfhR

• FO ,uz;L :  cUisf;fpoq;F> fliy> ey;nyz;nza;> kPd;> rPdp

• FO %d;W :  gUg;G> fUthL> kh[upd;> tj;jhisf; fpoq;F> fw;fz;L

• ~~cztpd; Nghrizf; $Wfisr; rupahfr; Nrhjpj;jwpNthk;.|| fl;Liuia

crhtp mabd; Nrhjid> ngdbf;l; Nrhjid> iga+Nuw; Nrhjid> #lhd; III
Nrhjid> xsp frpAk; nea;g;nghl;Lr; Nrhjid Mfpatw;wpd; gbKiwfisg;

gapYq;fs;.

• cupa Ntiy epiyaq;fSf;Fr; nrd;W xt;nthU czTg; nghUs; njhlu;ghfTk;

Nrhjidfis elj;Jq;fs;.

• me;je;j czTg; nghUspy; mlq;fpAs;sjhf ,dq;fz;l gpujhdkhd Nghrizf;

$W njhlu;ghd Xu; mwpf;if jahupAq;fs;.

• ePq;fs; fz;lwpe;jtw;iwf; ftu;r;rpfukhd tifapy; tFg;gpy; Kd;itg;gjw;fhd

Maj;jq;fisr; nra;J nfhs;Sq;fs;.
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,izg;G 4.6.3,izg;G 4.6.3,izg;G 4.6.3,izg;G 4.6.3,izg;G 4.6.3

MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;MrpupaUf;Fupa mwpTWj;jy;fs;

• czit ed;F erpj;J my;yJ ,bj;Jf; fye;J> tiyj;Jzpj;Jz;nlhd;wpdhy;

tbj;Jf;nfhs;tjd; %yk; czTg; gpupj;njLg;igj; jahupj;Jf;nfhs;syhk;.

• #lhd; III Nrhjidg; nghUisj; jahupg;gjw;fhf Vwj;jho 10ml vjapy;
mw;fNfhypy; Vwj;jho 2 fpuhk; #lhd; III If; fiuj;Jf;nfhs;syhk;.

• Ntiyepiyaq;fisj; jahu;g;gLj;Jtjw;fhd mwpTWj;jy;fs;.

• gpd;tUk; nghUs;fs; mlq;fpa %d;W Ntiyepiyaq;fisj; jahu;g;gLj;Jq;fs;.

• KI ,y; fiuf;fg;gl;l I2 fiury; rpwpjsT

• ngdbf;l; fiury; rpwpjsT

• Nrhbaikjnuhl;irl;L my;yJ nghw;whrpaikjnuhl;irl;Lf; fiury; rpwpjsT

• CuSO4  fiury; rpwpjsT

• nts;isf; fljhrp (xsp frpAk; nea;g;nghl;Lr; Nrhjidf;fhf)

• nfhjpFoha;fs;

• Nrhjidf;Foha;fs;

• gd;rd; RluLg;G (nghJ Nkir kPJ xd;W ,Ug;gJ NghJkhdJ.)

,izg;G 4.6.4,izg;G 4.6.4,izg;G 4.6.4,izg;G 4.6.4,izg;G 4.6.4

~~cztpd; Nghrizf; $Wfisr; rupahfr; Nrhjpj;jwpNthk;||~~cztpd; Nghrizf; $Wfisr; rupahfr; Nrhjpj;jwpNthk;||~~cztpd; Nghrizf; $Wfisr; rupahfr; Nrhjpj;jwpNthk;||~~cztpd; Nghrizf; $Wfisr; rupahfr; Nrhjpj;jwpNthk;||~~cztpd; Nghrizf; $Wfisr; rupahfr; Nrhjpj;jwpNthk;||

• czthfg; gad;gLj;jg;gLk; rpy nghUs;fspy; rpy Nghrizf; $Wfs;

ngUkstpy; mlq;fpAs;sd. Vida Nghrizf; $Wfs; rpW rpW msTfspy;

mlq;fpapUf;f ,lKz;L.

rpy Nghrizf;$Wfs; ngUkstpy; mlq;fpAs;s czTg;nghUs;fs; rpy

gpujhd Nghrizf;

$Wfs;

Gujk;

,ypg;gpl;L

khg;nghUs;

rPdp;

Rf;FNuhR

vz;nza; (jputk;)

nfhOg;G (jpz;kk;)

fhNghitjNuw;W FSf;NfhR
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Nghrizf;Nghrizf;Nghrizf;Nghrizf;Nghrizf;

$W$W$W$W$W

khg;nghUs;

FSf;NfhR

Gujk;

,ypg;gpl;L

nfhOg;G

mabd; Nrhjid

czT khjpupapd;kPJ xU Jsp mabd;

fiuriy ,Ljy;.

ngdbf;w; Nrhjid

czT khjpupf; fiury; rpwpjsTld;

ngdbf;w; fiury; rkfdtsitr;

Nru;j;J ntg;gNkw;wy;.

iga+Nuw; Nrhjid

czT khjpupAld; Nrhbaikjnuhl;

irl;L my;yJ nghw;whrpaikj

nuhl;irl;L rkfdtsitr; Nru;j;J

,uz;LJsp nrg;G ry;Ngw;Wf; fiury;

Nru;j;jy;.

#lhd; III Nrhjid

czT khjpupapd; rpwpjsit vLj;J

rkfdtsT #lhd; III Nrhjidg;

nghUs; Nru;j;Jf; FYf;fp mirf;fhJ

itj;jpUj;jy;.

xsp frpAk; nea;g;nghl;Lr; Nrhjid

czit ntz;zpwf; fljhrpapd; kPJ

cNuhQ;Rjy;.

czTg; nghUs;fis ,dq;fhz;gjw;fhd vspikahd Nrhjidfs;czTg; nghUs;fis ,dq;fhz;gjw;fhd vspikahd Nrhjidfs;czTg; nghUs;fis ,dq;fhz;gjw;fhd vspikahd Nrhjidfs;czTg; nghUs;fis ,dq;fhz;gjw;fhd vspikahd Nrhjidfs;czTg; nghUs;fis ,dq;fhz;gjw;fhd vspikahd Nrhjidfs;

fhNghitjNuw;W ,ypg;gpl;L Gujk;

khg;nghUs;

fpoq;F

tiffs;

 rPdp/
FSf;NfhR

fUk;G>

gPw;W}l;>

tj;jhis>

goq;fs;

vz;nza;

Njq;fhnaz;nza;

Nrhah vz;nza;

ey;nyz;nza;

#upafhe;jp

vz;nza;

nfhOg;G

ntz;nza;

kh[upd;

ghw;fl;b

epyf;fliy

vs;S

jhtug;

Gujk;

gUg;G

nfsgp

fliy

,uhzp mtiu

Nrhah mtiu

tpyq;Fg;

Gujk;

kPd;

,iwr;rp

Kl;il

,dq;fhz;gjw;Fupa,dq;fhz;gjw;Fupa,dq;fhz;gjw;Fupa,dq;fhz;gjw;Fupa,dq;fhz;gjw;Fupa

NrhjidNrhjidNrhjidNrhjidNrhjid

mtjhdpg;Gmtjhdpg;Gmtjhdpg;Gmtjhdpg;Gmtjhdpg;G

mtjhdpg;G

ePy epwkhjy;

gr;ir → kQ;rs;

→

nrk;

kQ;rs; 

→

nrq;fl;br; rptg;G

vd;wthW epwkhw;wkilAk;

czTf; fiury; gbg;gb

ahf Cjh epwkhf khWk;.

rptg;Gepw vz;nza;r; rpW

Nfhsq;fs; fiurypd; kPJ

kpjf;Fk;.

fljhrpia xspapy; gpbj;

Jg; ghu;f;Fk;NghJ xsp

frpaj; jf;f nea;g;nghl;

ilf; fhzyhk;.
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.7Nju;r;rp kl;lk; 4.7Nju;r;rp kl;lk; 4.7Nju;r;rp kl;lk; 4.7Nju;r;rp kl;lk; 4.7 ::::: nghUj;jkhd Efu;Tg; gz;lq;fisj; njupTnra;J nfhs;

tjw;fhd juk; gw;wpa epu;zaq;fisg; gad;gLj;Jthu;.

nraw;ghL    4.7 :nraw;ghL    4.7 :nraw;ghL    4.7 :nraw;ghL    4.7 :nraw;ghL    4.7 : ~~re;ijapy; nghUs;fisr; rupahfj; njupe;njLg;Nghk;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.7.1 ,y; jug;gl;Ls;s ~~cz;z cjthj

nrhf;fNyw;W|| fij

• ,izg;G 4.7.2 ,y; jug;gl;Ls;sFOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 4.7.3 ,y; jug;gl;Ls;s mwpTWj;jy;fspd;gb

jahupf;fg;gl;l nghJ Nkir

• ,izg;G 4.7.4 ,y; jug;gl;Ls;s  ~~jukhd nghUs;fis

thq;FNthk;|| vDk; fl;Liuapd;; gpujpfs; ehd;F

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.7.1gb 4.7.1gb 4.7.1gb 4.7.1gb 4.7.1 ::::: • Rakhf Kd;tUk; ,uz;L khztu;fisf; nfhz;L

~cz;z cjthj nrhf;fNyw;W| ciuahliy tFg;gpy;

Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• RrpyhTf;Ff; fpilj;j nrhf;fNyw;W ghtidf;fhyk;

fhyhtjpahd xd;whFk;;.

• fhyhtjpahfpAs;sJ vd;gJ Efu;Tf;Fg; nghUj;j

kw;wJ vd;gijf; Fwpf;fpd;wJ.

• ahNjDk; gz;lnkhd;iw thq;Fk;NghJ mjd;

fhyhtjpahFk; jpfjp cl;gl NkYk; gy tplaq;fs;

njhlu;ghff; ftdQ; nrYj;JtJ mtrpakhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.7.2gb 4.7.2gb 4.7.2gb 4.7.2gb 4.7.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 4.7.3gb 4.7.3gb 4.7.3gb 4.7.3gb 4.7.3 ::::: • Kjypy; xU FOit mio;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ahNjDk; nghUisg;/gz;lj;ijf; nfhs;tdT

nra;Ak;NghJ mjd; juk; Fwpj;J gpd;tUk; fhuzp

fspD}lhff; ftdQ; nrYj;Jjy; Ntz;Lk;.

• ju epu;zak; SLS/ISO
• cw;gj;jpj;jpfjp> fhyhtjpj;jpfjp

• mlq;fpAs;sit.

• nghjp

• epfuepiw/Njwpaepiw

• Efu;Nthu; Neaj;jd;ik/#oy; Neaj;jd;ik

• Nkw;gb fhuzpfNshL nrYj;Jk; gzj;Jf;Fupa

ngWkjp cs;sjh vd;gJ Fwpj;Jk; Efu;Nthu;

ftdQ; nrYj;Jjy; Ntz;Lk;;.

• Efu;Tg; nghUs;fis tpQ;Qhdg+u;tkhfj; njupT

nra;J nfhs;tjd; %yk; jdpg;gl;l tifapYk;

Njrpa uPjpapYk; Kf;fpakhdnjhU gzpia Mw;w

KbAk;.

• ~~jukhd nghUs;fisNa thq;FNthk;.|| vDk;

fl;Liuapd; %yk; ,J njhlu;ghf Nkyjpf jfty;

fisf; fz;lwpa KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• Efu;Tg; nghUs;fisj; njupTnra;Ak;NghJ ju epu;zak;> gz;G vd;gJ Fwpj;Jf;

ftdQ; nrYj;Jthu;.

• ju epu;zak;> gz;G Mfpad njhlu;ghd tpQ;Qhdg+u;tkhd epajpfisg;

gad;gLj;Jthu;.

• tpw;gidf;F itf;fg;gl;Ls;s nghUs;fspd;kPJ mr;rplg;gl;Ls;s jfty;fis

tpQ;Qhdg+u;tkhf Muha;thu;.

• cd;dpg;ghf mtjhdpg;ghu;.

• mtjhdpg;Gfis mbg;gilahff;nfhz;L KbntLg;ghu;.
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,izg;G 4.7.1,izg;G 4.7.1,izg;G 4.7.1,izg;G 4.7.1,izg;G 4.7.1

~~cz;z cjthj nrhf;fNyw;W||~~cz;z cjthj nrhf;fNyw;W||~~cz;z cjthj nrhf;fNyw;W||~~cz;z cjthj nrhf;fNyw;W||~~cz;z cjthj nrhf;fNyw;W||

md;dk;kh khkp tUtijf;fz;l RrPyh mtiu tuNtw;gjw;fhf Xbr;nrd;whs;.

RrPyhtpd; rpd;df; iffspy; ngupanjhU nrhf;fNyw;iw itj;J khkp mtsJ

jiyiaj; jltpdhs;.

"nuhk;g ed;wp khkp... ehd; vy;NyhUf;Fk; gq;fpl;Lj;jhd; rhg;gpLNtd;."

RrPyh nrhf;fNyw;W NkYiwia tpupf;f Kd;du; mjid mg;gf;fKk; ,g;gf;fKkhfg;

Gul;b ftdkhf mtjhdpj;Jf; nfhz;bUe;jhs;

mjidf; fz;l khkp...

~~Vd;... RrPyh... ,e;j nrhf;fNyw;W gpbf;f tpy;iyah?|| "vdf;F nrhf;fNyw;W
vd;why; ey;y tpUg;gk; jhd;. Mdhy; ,J vdf;F Ntz;lhk; khkp... ,J

fhyhtjpahfpg; NghapUf;fpwJ khkp. NkYiwapy; fhyhtjpj; jpfjp ,Uf;fpwJ

,Njh ghUq;fs;.||

~~vd;d...!||

,izg;G 4.7.2,izg;G 4.7.2,izg;G 4.7.2,izg;G 4.7.2,izg;G 4.7.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~re;ijapy; nghUs;fisr; rupahfj; njupe;njLg;Nghk;||~~re;ijapy; nghUs;fisr; rupahfj; njupe;njLg;Nghk;||~~re;ijapy; nghUs;fisr; rupahfj; njupe;njLg;Nghk;||~~re;ijapy; nghUs;fisr; rupahfj; njupe;njLg;Nghk;||~~re;ijapy; nghUs;fisr; rupahfj; njupe;njLg;Nghk;||

• gpd;tUtdtw;Ws; cq;fsJ FOTf;Ff; fpilj;Js;s Efu;Tg; nghUs; njhFjp

njhlu;ghff; ftdQ; nrYj;Jq;fs;.

• FO 1 : czT ghdhjpfs;

• FO 2 : kUe;Jfs;

• FO 3 : Jg;Guthf;fpfs;

• FO 4 : fl;llg;nghUs;fSk; Vida nghUs;fSk;

• fl;Liuia crhtp> mj;jiyg;Gf;Fupa jfty;fisg; gapYq;fs;.

• nghJNkirf;Fr; nrd;W mq;F itf;fg;gl;Ls;s gy;NtW NkYiwfs;/ngau;r;
Rl;bfs;> tpsk;guq;fis mtjhdpj;J cq;fsJ jiyg;Gf;Fg; nghUj;jkhd

nghUs;fisj; njupT nra;Jnfhs;Sq;fs;.

• mtw;wpd; juk; kw;Wk; nrYj;Jk; gzj;njhiff;Fg; nghUj;jkhd ngWkjp

vd;gd Fwpj;J gpd;tUk; fhuzpfisf; fUj;jpw;nfhz;L fye;JiuahLq;fs;.

• juk; epu;zk; SLS/ISO
• cw;gj;jp;j; jpfjpAk; fhyhtjpj;jpfjpAk;

• mlq;fpAs;s nghUs;fs;

• nghjp/NkYiw
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• Njwpa epiwAk; tpiyAk;

• Rfhjhug; ghJfhg;ghd  jd;ik

• #oy; Neaj;jd;ik

• ehshe;jj; NjitfSf;fhf nghUs;fisf; nfhs;tdT nra;Ak;NghJ Nkw;gb

nghJNkirapypUe;J njupTnra;Jnfhz;l nghUs;fisj; Nju;e;njLg;gjh

,y;iyah vd;gijf; fhuzq;fhl;b tpsf;Fq;fs;.

• fz;lwpe;jtw;iw ftu;r;rpfukhd tifapy; tFg;gpy; Kd;itAq;fs;.

,izg;G 4.7.3,izg;G 4.7.3,izg;G 4.7.3,izg;G 4.7.3,izg;G 4.7.3

• gpd;tUk; Efu;Tg; nghUs;fspd; NkYiwfs;> ngau;r;Rl;bfs;> tpsk;guq;fs;

Nghd;wtw;iw itj;J nghJNkiriaj; jahupAq;fs;.

• czTg; nghUs;fs;

• ghdtiffs;

• xsrj tiffs;

• Jg;guthf;fpfs;

• fl;llg;nghUs;fSk; NtW nghUs;fSk;

• xt;nthU FOTf;Fk; Vwj;jho 10 tiffisNaDk; njupTnra;aj;jf;f tif

apy; NghJkhd msTf;F ,tw;iw itAq;fs;.

,izg;G 4.7.4,izg;G 4.7.4,izg;G 4.7.4,izg;G 4.7.4,izg;G 4.7.4

~~jukhd nghUs;fisNa thq;FNthk;||~~jukhd nghUs;fisNa thq;FNthk;||~~jukhd nghUs;fisNa thq;FNthk;||~~jukhd nghUs;fisNa thq;FNthk;||~~jukhd nghUs;fisNa thq;FNthk;||

• re;ijapy; ntt;NtW juKila nghUs;fs; fhzg;gLfpd;wd. Efu;Nthu; nrYj;Jk;

gzj;jpd; ngWkjpf;Fg; nghUj;jkhd jukhd nghUs; re;ijapy; fpilf;fpd;wjh

vd;gJ Fwpj;J ftdQ; nrYj;JtJ mtrpakhFk;.

• gz;lnkhd;wpd; juj;ij tpQ;Qhdg+u;tkhf Ma;tpd; Clhf cWjpg;gLj;jpf;

nfhs;Sjy; Ntz;Lk;. mjw;fhf gy tplaq;fspy; ftdQ;nrYj;Jjy; Ntz;Lk;.

• cw;gj;jpj; jpfjpAk; fhyhtjpahFk; jpfjpAk;

• epfu epiw/Njwpa epiw

• mlq;fpAs;s ngUs;fs;/gjhu;j;jq;fs;
• juepu;zak; SLS/ISO
• #oy; Neaj;jd;ik / Efu;Nthu; Neaj;jd;ik

((((( i))))) fl;Liuia crhtp> mj;iyg;Gf;Fupa jfty;fisg; gapYq;fs;.fl;Liuia crhtp> mj;iyg;Gf;Fupa jfty;fisg; gapYq;fs;.fl;Liuia crhtp> mj;iyg;Gf;Fupa jfty;fisg; gapYq;fs;.fl;Liuia crhtp> mj;iyg;Gf;Fupa jfty;fisg; gapYq;fs;.fl;Liuia crhtp> mj;iyg;Gf;Fupa jfty;fisg; gapYq;fs;.

(((((Date of Manufacture & Date of Expiry)))))
gz;lj;jpd; fhyhtjpj;jpfjp fope;j gpd;du; mjd; juk;nfl ,lKz;L.

NkYk; Efu;NthUf;Nfh> #oYf;Nfh Neakhditay;yhj ,urhadg;

gjhu;j;jq;fs; mg;gz;lj;jpy; njhFf;fg;gl;bUf;fTk; ,lKz;L.
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((((( ii))))) Njwpa epiw (Njwpa epiw (Njwpa epiw (Njwpa epiw (Njwpa epiw (Nett weight)))))
Njwpa epiw %yk; gz;lj;jpy; mlq;fpAs;s nghUspd; msT Fwpj;J Efu;

NthUf;F mwpt+l;lk; nra;ag;gLfpd;wJ. nrYj;Jk; gzj;njhiff;F xg;ghf

fpilf;Fk; nghUspd; msT kw;Wk; mf;Fwpj;j msT nghUspd; %yk;

Njitahd juk; (Quality) fpilf;fpd;wjh vd;gJ Fwpj;Jk; ftdQ; nrYj;Jjy;

Ntz;Lk;. czT ghdhjpfs; njhlu;ghfTk; ,J cz;ikahdjhFk;.

((((( iii))))) mlq;fpAs;s gjhu;j;jq;fs;mlq;fpAs;s gjhu;j;jq;fs;mlq;fpAs;s gjhu;j;jq;fs;mlq;fpAs;s gjhu;j;jq;fs;mlq;fpAs;s gjhu;j;jq;fs;

gz;lnkhd;wpy; mlq;fpAs;s gjhu;j;jq;fs; vit vd;gJ NkYiwapy; my;yJ

Rl;bapy; Fwpg;gplg;gl;bUj;jy; mtrpakhFk;.

gz;lj;ijf; nfhs;tdT nra;a Kd;du; mjpy; ~~mlq;fpAs;s gjhu;j;jq;fs;||

Fwpj;J Efu;Nthu; ftdQ; nrYj;JtJ mtrpakhFk;.

czTg; gz;lkhapd; mjpy; Rita+l;bfs; - epw%l;bfs; - ew;fhg;Gg; gjhu;j;jq;

fs; mlq;fpapUf;f ,lKz;L. mlq;fpAs;s ,urhadg; nghUisf; Fwpg;gjw;fhf

E vz;nzhd;wpdhy vz;nzhd;wpdhy vz;nzhd;wpdhy vz;nzhd;wpdhy vz;nzhd;wpdhy; Fwpg;gpLk; Kiwnahd;W gad;ghl;by; cs;sJ.

cjhuzk;: E 300 (,e;j vz;zhdJ ~tpw;wkpd; C mlq;fpAs;sJ.|| vd;gijf;

Fwpf;fpd;wJ.

  E     - vz; tPr;R  gad;gLj;jg;gl;Ls;s gjhu;j;jq;fs;> mtw;wpd; gad;fs;- vz; tPr;R  gad;gLj;jg;gl;Ls;s gjhu;j;jq;fs;> mtw;wpd; gad;fs;- vz; tPr;R  gad;gLj;jg;gl;Ls;s gjhu;j;jq;fs;> mtw;wpd; gad;fs;- vz; tPr;R  gad;gLj;jg;gl;Ls;s gjhu;j;jq;fs;> mtw;wpd; gad;fs;- vz; tPr;R  gad;gLj;jg;gl;Ls;s gjhu;j;jq;fs;> mtw;wpd; gad;fs;

    E100 -  E 181 epw%l;bfs; (Colourings)
E 200 - E 290 ew;fhg;Gg; gjhu;j;jq;fs; (Preservatives)
E 291- E 385 xl;rpnajpupfSk; mkpyq;fSk; (Anti-Oxidants and Acids)
E 400 - E 495 Fok;ghf;fpfSk; epiyg;gLj;jpfSk; (Emulsifiers and Stabilisers)
E 500 - E 585 fdpAg;Gf;fSk; vjpupfSk; nfl;bahjy;

(Mineral Salts & Anti- Caking agents)
E 620- E 640 thrida+l;bfs;; (Flavour enhancers)
E900 - E 1250 NtW

E 300 tpw;wkpd; C  (Ascorbic acid)
E 102 kQ;rs; epw%l;b (Tartrazine)
E 954 rf;fupd; - Rita+l;b (Saccharin)

NkYk; mJ Xu; czTg; nghUshapd; mjpy; guk;giuayFj; ([Pd;) njhopDl;gk;

gad;gLj;jg;gl;Ls;sjh ,y;iyah vd;gJ Fwpg;gplg;gLtJ mtrpakhFk;. (vdpDk;

cw;gj;jpahsu;fs; ,J njhlu;ghf mjpf ftdQ; nrYj;Jtjhfj; njupatpy;iy.)

(((((iv))))) ju epu;zak; - ju epu;zak; - ju epu;zak; - ju epu;zak; - ju epu;zak; - SLS, ISO
SLS - Sri Lanka Standard
ISO - International Standard Organization
,j;ju epu;zaq;fspy; gy Ngjq;fs; cs;sd. gz;lj;jpy; ntt;NtW

epge;jidfs;> Fwpj;j juepu;zag;gb mlq;fpAs;sjhapd;> juepu;zaf; FwpaPl;il

cs;slf;fpa ntt;NtW vz;fs; toq;fg;gLk;.

cjhuzk;;: SLS 35,  SLS 310..., ISO 9001, ISO 14001
(me;je;jg; gz;lj;ijg; nghWj;J Nkw;gb vz;fs; NtWgLk; )
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rpy cjhuzq;fisf; ftdpg;Nghk;.

i) SLS: 205 : 2002 vDk; juepu;zar; rhd;wpjo; %d;W el;rj;jpuq;fisf;nfhz;l

,W GNshnuhspu;T tpsf;FfSf;fhf (CFL) toq;fg;gLfpd;wJ. ,J rf;jp
epiykhw;wj;jpd; tpidj;jpd; njhlu;ghd xU rhd;whFk;.

(3 el;rj;jpu> 4 el;rj;jpu> kw;Wk; 5 el;rj;jpu ,WGNshnuhspu;T tpsf;Ffs;

(CFL) cs;sd.)

ii) FspNuw;wpfs; kw;Wk; fLq;FspNuw;wpfSf;fhf (Deep Freezers) toq;fg;gLk;
ju epu;zar;rhd;W: SLS 1230 : 200

iii) ISO - 9001 ,J ahNjDnkhU epWtdj;jpd; nrad;Kiw (ju Kfhikj;Jtj;

njhFjp) rUtNjr epakq;fSf;F mikthdJ vd;gijf; fhl;Lk; rhd;whFk;.

iv) HACCP - ,J czT cw;gj;jpr; nrad;Kiwapd; nrk;ik kw;Wk; Rfhjhug;

ghJfhg;G. (Hazard Analysis and Critical Control Point) Mfpatw;Wf;fhf toq;fg;gLk;

rhd;whFk;.

• rpy czTg; nghjpfspy; HFAC vDk; FwpaPl;ilf; fhzyhk;. mt;TzT

~`yhy;| (halal) MdJ vd;gNj mjd; mu;j;jkhFk;.

• czT> kUe;J> rha tiffs; Nghd;w rpy gz;lq;fs; fsQ;rpag;gLj;jp

itj;jpUf;Fk;NghJ  mjw;Fupa ntg;gepiyapy;> ntg;gepiy tPr;rpDs;

itf;fg;gl;ls;sjh vd;gJ Fwpj;J Efu;Nthu; ftdQ; nrYj;Jjy; Ntz;Lk;.

ntg;gepiy NtWgLtjhy; Ez;zq;fp tsu;r;rp> rpy ,urhadj; jhf;fq;fs;

epfOjy; Nghd;wit fhuzkhf Fwpj;j gz;lk;> Efu;Nthu; Neaj;jd;ikiaAk;

#oy; Neaj;jd;ikiaAk; ,of;f ,lKz;L. vdNt gz;lq;fisj;

njupTnra;Ak; NghJ ,t;tplaq;fs; njhlu;ghfTk; ftdQ; nrYj;JtJ

mtrpakhFk;.

v))))) NkYiwNkYiwNkYiwNkYiwNkYiw/nghjpnghjpnghjpnghjpnghjp

tpQ;Qhdg+u;tkhf Nehf;Fkplj;J ahNjDk; gz;lj;jpd; NkYiwapd;/nghjpapd;
gzp Fwpj;j nghUspd; juj;ijAk; msitAk; ghJfhg;gjhFk;.

tsp> ePu;> xsp> ntg;gk;> Ez;zq;fpfs; Nghd;w fhuzpfspypUe;J nghUisg;

ghJfhf;fj;jf;fjhf mjd; NkYiw mike;jpUj;jy; Ntz;Lk;. NkYk;

mk;NkYiw #oy; NeakhdjhfTk; mikjy; mtrpakhFk;.

vi))))) Efu;Nthu; Neaj;jd;ikAk; #oy; Neaj;jd;ikAk;Efu;Nthu; Neaj;jd;ikAk; #oy; Neaj;jd;ikAk;Efu;Nthu; Neaj;jd;ikAk; #oy; Neaj;jd;ikAk;Efu;Nthu; Neaj;jd;ikAk; #oy; Neaj;jd;ikAk;Efu;Nthu; Neaj;jd;ikAk; #oy; Neaj;jd;ikAk;

ahNjDk; nghUs;/gz;lk; #oy; NeakhdjhfTk; Efu;Nthu; NeakhdjhfTk;

,Ue;jhNy mJ xU jukhd cw;gj;jpahff; fUjg;gLk;. KbT (Finish)>
gz;lj;jpd; Nkw;G+r;Rf;fs;> mjpylq;fpa gjhu;j;jq;fs;> Efu;Nthupd; MNuhf;fpaj;

Jf;Nfh> #oYf;Nfh rthyhf mikjyhfhJ. mjd; fopj;njhJf;fg;gLk;

gFjpfs; #oYf;F miw$tyhf mikjyhfhJ.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:

rpy czTg; nghUs;fspy; mlq;fpAs;s rpy Rita+l;bfs;> epw%l;bfs;>

ew;fhg;Gg; gjhu;j;jq;fs; Nghd;wit Rfhjhuj;Jf;Fj; jPq;F tpistpf;fj;jf;fit

ahFk;.

FNshNuhGNshNuhf;fhgd; (Chloro Fluro Carbon - CFL) mlq;fpAs;s

FspNww;wpfSk; rptpWk; tif moFrhjdg; gjhu;j;jq;fSk; #oYf;Fj;

jPq;F tpistpf;fj;jf;fitahFk; cf;fhj nghjpnra; nghUs;fSk; #oYf;Fj;

jPik gag;gitahFk;.
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.8Nju;r;rp kl;lk; 4.8Nju;r;rp kl;lk; 4.8Nju;r;rp kl;lk; 4.8Nju;r;rp kl;lk; 4.8 ::::: Nru;khdg; nghUs;fspd; ,ay;GfisAk; gad;fisAk;

EZfpaha;thu;.

nraw;ghL    4.8 :nraw;ghL    4.8 :nraw;ghL    4.8 :nraw;ghL    4.8 :nraw;ghL    4.8 : ~~Nru;f;ifj; jputpaq;fspd; cyfk;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.8.1 ,y; jug;gl;Ls;s ~~mg;gh thq;fp te;j

Nkyq;fp|| fij

• ,izg;G 4.8.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 4.8.3 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gj;jpuk;

• ,izg;G 4.8.4 ,y; jug;gl;Ls;s  ~~Nru;f;ifj; jputpaq;

fspd; cyfk;|| vDk; fl;Liuapd;; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.8.1gb 4.8.1gb 4.8.1gb 4.8.1gb 4.8.1 ::::: • ~~mg;gh thq;fp te;j Nkyq;fp|| fijia tFg;gpy;

Kd;itf;FkhW rpy khztu;fis topg; gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• Fspu;Nghu;it> Nru;f;ifj; jputpaq;fshyhf;fg;gl;l

xU tifj; Jzpapdhy; jahupf;fg;gl;Ls;sJ.

• vkJ #oypy; gytifahd nraw;ifahd Nru;ifj;

j p ut paq ;fSk ; ,aw ;ifahd Nru ; f ;ifj ;

jputpaq;fSk; fhzg;gLfpd;wd.

• cWjpg;ghL> typik Nghd;w ,ay;Gfis Nkk;gLj;j

Ntz;ba re;ju;g;gq;fspy; mjw;fhf Nru;f;ifj;

jputpaq;fs; ngUk;ghYk; gad;gLj;jg;gLtJz;L.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.8.2gb 4.8.2gb 4.8.2gb 4.8.2gb 4.8.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

• Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)



164

tpQ;Qhdk; - juk; 9

d¾

gb 4.8.3gb 4.8.3gb 4.8.3gb 4.8.3gb 4.8.3 ::::: • Kjypy; xU FOit mioj;;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• ehshe;jj; NjitfSf;fhf gy;NtW ,ay;Gfs;

Nru;f;fg;gl;l jputpaq;fs; Njitg;gLtJz;L vdTk;

• mt;thwhd re;ju;g;gq;fspy; Nru;f;ifj; jputpaq;

fisg; gad;gLj;jyhk;.

• ,aw;ifahd Nru;khdj; jputpaq;fs; kl;Lkd;wp

nraw;if Nru;khdj; jputpaq;fSk; cs;sd.

• fl;likg;gpd;gb Nru;khdj; jputpaq;fis tifg;

gLj;jyhk;.

• Nru;khdj; jputpaq;fs; gw;wpa NkYk; tptuq;fisj;

Njbawptjw;fhf ~~Nru;khdj; jputpaq;fspd; cyfk;||

vDk; fl;Liuiag; gad;gLj;jyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• Nru;khdj; jputpaq;fs; vd;gijj; njspthf tpsf;Fthu;.

• fl;likg;gpd;gb Nru;khdj;jputpaq;fis tifg;gLj;Jthu;.

• Nru;khdj;jputpaq;fisg; gad;gLj;Jtjd; mD$yq;fis vLj;Jf;fhl;Lthu;.

• Njitf;Nfw;g nghUj;jkhd jputpaq;fisj; njupTnra;J nfhs;thu;.

• etPd njhopDl;gj;ij ehshe;j tho;tpy; gad;gLj;Jthu;.
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,izg;G 4.8.1,izg;G 4.8.1,izg;G 4.8.1,izg;G 4.8.1,izg;G 4.8.1

~~mg;gh thq;fp te;j Nkyq;fp||~~mg;gh thq;fp te;j Nkyq;fp||~~mg;gh thq;fp te;j Nkyq;fp||~~mg;gh thq;fp te;j Nkyq;fp||~~mg;gh thq;fp te;j Nkyq;fp||

je;ijahu; u\;ahTf;Fg; NghfNtz;ba ehs; neUq;fpf;nfhz;bUe;jJ. mtu;

mjw;fhf gy;NtW nghUs;fis nfhz;L te;jpUj;jhu;.

~~,J xU Fspu;g;Nghu;it my;yth mf;fh?||

ngupa ciwapypUe;J fk;gspf; Ftpay; Nghd;w Xu; cilia ntspNa vLj;j

jk;gp mjid mzpe;Jnfhz;lhd;.

~~,J xU nrk;kwpahL Nghy; ,Uf;fpwJ.||

~~vq;Nf ghu;g;Nghk;. jk;gp||

mf;fh Fspu;g;Nghu;itiaf; ifapy; vLj;jhu;.

~~jk;gp nrhd;dJ rupjhd;. Fspupy; ,Ue;J jg;gpf; nfs;tjw;fhf nrk;kwpahL

fhl;Lk; ,irthf;fj;ijj; jOtpj; jhd; ,e;jf; Fspu;g;Nghu;it jahupf;fg;gl;Ls;sJ.

~~,J xU jdpahd fk;gspj;Jzp my;y...> gy Jzpg;gilfisf; nfhz;L ,J

Mf;fg;gl;Ls;sJ. ntspg;Gwj;Nj ,Ug;gJ fk;gspg;gil||

jk;gp cilapd; cl;Gwj;ijf; ftdpj;jhd;.

~~mf;fh ,Njh cs;Ns> Nkyjpfkhf xU nghj;jhDk;> Nghu;itiaj; ijg;gjw;Fg;

gad;gLj;jpa Jzpapd; xU rpwpa Jz;Lk; ,izf;fg;gl;Ls;sd...||

~~Mkhk;> Mkhk;. ngUk;ghyhd Mil cw;gj;jpahsu;fs;> ,t;thwhd Nkyjpfkhf

xU Jzpj;Jz;L toq;Fthu;fs;.||

~~,e;j Jzpj;Jz;ilf;nfhz;L ehk; cilapy; cs;s Jzpg;gilfs; vj;jid

vd;gij ehk; mwpe;Jnfhs;syhk;.||

mf;fhTk; jk;gpAk; Jzpj;Jz;ilg; guprPypj;Jg; ghu;j;jdu;.

~~,Njh ghUq;fs; ntspg;Gwj;Nj ,Ug;gJ fk;gspg;gil. fk;gspapd;kPJ tpOk; gdp

tOf;fpr; nrd;W fPNo tpOe;J tpLk;.||

~~,ilNa ,Ug;gJ ~];nghd;[;| gil. ~];nghd;[;| xU ey;y ntg;gf; fhtyp

clypypUe;J ntg;gk; ntspNawp ,of;fg;gLtij mJ jLf;Fk;. vdNt clypdhy;

Fspu; czug;gLtjpy;iy.||

~~cl;Gwj;Nj ,Ug;gJ jbj;j Jzp. mj;Jzpapd; Clhf ePu; nghrptjpy;iy.||

~~jk;gp rpwpJ rpe;jpj;jhd;.||

~~mf;fh> vkJ gy;NtW NjitfSf;fhf ntt;NtW ,ay;Gfisf;nfhz;l

jputpaq;fisg; gad;gLj;jp Gjpa Mf;fq;fis cUthf;fyhk;.
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~~Mkhk;. ,e;j fk;gspg; Nghu;itAk; mt;thwhd xU Mf;fk; jhd;.||

~~,J xU Gjpa tplaky;y. jk;gp nrhd;dJ Nghy vkJ NjitfSf;fhf> ntt;NtW

,ay;Gfisf;nfhz;l nghUs;fisr; Nru;j;J Mf;fg;gl;l ngUe;njhifahd

jputpaq;fs; cs;sd. mt;thwhd nghUs;fs; Nru;khdj;jputpaq;fs; (Composite
Materials) vdg;gLk;.||

~~nrk;kwpahl;bd; NjhYk; xU Nru;khdj;jputpak; jhd;.||

jk;gp cuj;Jr; rpupj;Jf;nfhz;Nl nrhd;dhd;.

~~cz;ikjhd; jk;gp. cyfpy; fhzg;gLk; ,aw;ifahd nghUs;fSs;

ngUk;ghyhdit Nru;khdj; jputpaq;fs;.||

~~mt;thwhd ,aw;ifahd Nru;khdj; jputpaq;fis Muha;e;J ngw;w tpsf;fj;ijg;

gad;gLj;jpj;jhd; tpQ;QhdpfSk; njhopDl;gtpayhsu;fSk; vkJ gy;NtW

NjitfSf;Fj; Njitahd gy;NtW nraw;ifr; Nru;khdj; jputpaq;fisj;

jahupj;Js;sdu;.

jk;gp Mr;rupaj;Jld; mf;fhtpd; Kfj;ijg; ghu;j;jhd;.

~~Nru;khdj; jputpaq;fs; gw;wp NkYk; rpwpJ NjbawpNthkh mf;fh||

,izg;G 4.8.2,izg;G 4.8.2,izg;G 4.8.2,izg;G 4.8.2,izg;G 4.8.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||

• gpd;tUk; ahNjDk; xU #oypy; fhzg;gLk; rpy Nru;khdj; jputpaq;fs; gw;wpj;

NjbawpAk; nghWg;G cq;fsJ FOTf;F toq;fg;gl;Ls;sJ.

• FO xd;W : tPL

• FO ,uz;L : tFg;giw

• FO %d;W : rpy;yiwf;fil

• Nru;khdj; jputpaq;fspd; cyfk; fl;Liuia crhTq;fs;.

• mj;jputpaq;fs; njhlu;ghf gpd;tUk; jiyg;Gfspy; fye;JiuahLq;fs;.

• ,aw;ifahdit.

• mj;jputpaq;fspd; fl;likg;Gk; cWjpj;jd;ikAk; Nkk;gLj;jg;gl;Ls;s tpjKk;

• gad;gLj;Jk; re;ju;;g;gq;fs;

• ePq;fs; Njbawpe;jtw;iw ftu;r;rpfukhd tifapy; tFg;gpy; Kd;itf;f

Maj;jkhFq;fs;.
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,izg;G 4.8.3,izg;G 4.8.3,izg;G 4.8.3,izg;G 4.8.3,izg;G 4.8.3

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;

• ,r;nraw;ghl;il elj;Je; jpdj;Jf;F xU rpy ehl;fs; Kd;djhfNt ~~Nru;khdj;

jputpaq;fspd; cyfk;|| fl;Liuia khztu; FOf;fSf;F toq;Fq;fs;.

• fl;Liuapy; jug;gl;Ls;s ml;ltizapd;gb tPl;bYk;> tFg;giwapYk;> rpy;yiwf;

filapYk; fhzg;gLk; Nru;khdj; jputpaq;fs; rpytw;iwr; Nrfupj;J tUkhW

khztiu topg;gLj;Jq;fs;.

• ml;ltizapy; jug;gl;Ls;s xt;nthU tifapYk; mlq;Fk; tifapy; jkJ

FOTf;Fupa #oypy; ,Ue;J Njbg;ngwj;jf;f xt;nthU Nru;khdj; jputpaj;ij

NaDk;; Njb vLj;JtUkhW khztu; FOf;fis topg;gLj;Jq;fs;.

,izg;G 4.8.4,izg;G 4.8.4,izg;G 4.8.4,izg;G 4.8.4,izg;G 4.8.4

~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||~~Nru;khdj; jputpaq;fspd; cyfk;||

~~kfs;> ehisf;F $l;lj;jpy; Ngr jahuhfptpl;Bu;fsh?||

tPl;bDs; Eioe;jTld; je;ijahu; Nfl;lhu;.

~~Mk; mg;gh. jahuhfptpl;Nld;. fzpdpiaAk; gad;gLj;jp Ngr;ir Kd;itf;Fk;gb

Mrpupau; nrhd;dhu;.||

~~cz;ikahfth? nuhk;g ey;yJ. Nkilapy; Ngr Kd;du; tPl;by; Ngrpf;fhl;l

khl;Bu;fsh?" jhapd; Nahirdia kfs; kfpo;r;rpAld; Vw;Wf;nfhz;lhu;.

*  *  *
midtUf;Fk; tzf;fk;> md;Gs;s rNfhju rNfhjupfNs.

~~ePq;fSk; ehDk; thOk; ,e;j cyfk; ngUe;njhifahd Nru;khdj;  jputpaq;fshy;

MfpAs;sJ vd;gij xU rpy epkplq;fSs; vLj;Jf;fhl;LtNj vdJ Nehf;fk;.||

Nru;khdj;jputpaq;fspd; cyfk;...Nru;khdj;jputpaq;fspd; cyfk;...Nru;khdj;jputpaq;fspd; cyfk;...Nru;khdj;jputpaq;fspd; cyfk;...Nru;khdj;jputpaq;fspd; cyfk;...

jpiuapy; fhl;rpaspj;jJ.

~~Nru;khdj; jputpaq;fs;|| vd;gjhy; fUjg;gLtJ vd;d? mg+u;tkhd xU jiyg;gh?

Gupe;Jnfhs;s Kbahj rpf;fyhd xU tplakh? ehk; xUNghJk; fhzhj> Nfshj

xd;wh? ,y;iy!||

midtUk; jpiuia Nehf;fpdu;.

  ~~Nru;khdj; jputpaq;fs;||  ~~Nru;khdj; jputpaq;fs;||  ~~Nru;khdj; jputpaq;fs;||  ~~Nru;khdj; jputpaq;fs;||  ~~Nru;khdj; jputpaq;fs;||

~~xd;Wf;F Nkw;gl;l %yg; nghUs;fisg; gad;gLj;jp ahNjDk; Fwpg;ghd

Njitf;Fg; nghUj;jkhd ,ay;Gfs; mlq;Fk; tifapy; jahupf;fg;gLk;

jputpaq;fs;.||
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vkJ cly; vz;zpylq;fhj Nru;khdj; jputpaq;fshy; Mf;fg;gl;Ls;sJ.

~~vkJ capiuf;fhf;f cjTk; ,jak;> gilfs;> ehu;fs;> Jzpf;iffs; Nghd;w

tw;iwf; nfhz;L cWjpahf mikf;fg;gl;Ls;s ,aw;ifahd Xu; Nru;khdj;

jputpa Mf;fkhFk;.||

~~mNjh ikjhdj;jpd; mUfpy; ,Uf;Fk; fw;ghiw> ,aw;ifapdhy; mf;fg;gl;

mUikahd cWjpahd Xu; Nru;khdj; jputpak;.||

~~mq;F J}uj;Nj epkpu;e;J epw;Fk; njd;id kuKk; Nru;khdj; jputpaq;fshyhd

cWjpahd Xu; ,aw;ifg; gilg;G.||

nraw;ifahd Nru;khdj; jputpaq;fisg; ghu;g;gjw;fhf ehk; rw;W Rw;W Kw;Wk;

Nehf;FNthk;.

,e;jf; fl;llj;jpd; J}z;fis mikg;gjw;fhfg; gad;gLj;jg;gl;Ls;s nfhq;fpuPw;W>

ehd; mzpe;jpUf;Fk; ,e;j milahs ml;ilapd; ~ykpNdl;| ciw> ,e;j kz;lgj;jpd;

cl;$iuia mikg;gjw;fhfg; gad;gLj;jg;gl;Ls;s fd;dhu; (Asbestos); Nghd;w
vy;yhNk nraw;ifahd Nru;khdj; jputpaq;fshFk;.

vspjhf tpsq;fpf;nfhs;tjw;fhf ehd;> Nru;khdj; jputpaq;fis rpy tiffshfg;

gpupj;Js;Nsd;.

(jpiuapy; ml;ltiz fhl;rpaspf;fpwJ.)

Nru;khdj; jputpaq;fs; vt;thW jahupf;fg;gLfpd;wd?

- rpy Jzpf;iffs;> ehu;fs;> gilfs; xOq;fhf ,lg;gl;L mikf;fg;gLk;.

- rpy mit xOq;fpd;wp ,lg;gl;L mikf;fg;gLk;.

~rpg;Nghu;l;| ,y; rpk;Gfs; - Jz;Lfs; xOq;fpd;wp xl;lg;gl;bUf;Fk;. xl;Lg;gyifapy;

xd;Wtpl;nlhd;whd gilfs;> gf;fk; khw;wp xl;lg;gl;bUf;Fk;. iggu; fpshrpy;

ehu;fs; xOq;fpd;wp ,lg;gl;bUf;Fk;. cWjpj; jd;ikia Vw;gLj;Jtjw;fhf

gad;gLj;Jk; jputpaq;fSk; mtw;iwg; gad;gLj;Jk; tpjKk; NtWgLk;.

Jzpf;iffshy;Jzpf;iffshy;Jzpf;iffshy;Jzpf;iffshy;Jzpf;iffshy;

tYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;lit

• tpyq;Ffspd; vYk;G

• njd;dQ;rpul;il

• ghiwfs;

• jhtuj; jz;Lfs;

• nfhq;fpuPw;W
• lau; cw;gj;jpf;fhfg;

  gad;gLj;jg;gLk; wg;gu;

• rpg;Nghl; (Chip board)
• rPnke;Jr;rhe;J

ehu;fshy;;ehu;fshy;;ehu;fshy;;ehu;fshy;;ehu;fshy;;

tYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;lit

• ehu;j;jd;ikAila

 Rw;Wf; fdpak;

• kug;gl;il

• jirehu;fs;> ,izak;

• ehu;f;fz;zhb(fibre glass)
• fd;dhu;
• fljhrp tiffs;

• Jzp tiffs;

gilfshy;;gilfshy;;gilfshy;;gilfshy;;gilfshy;;

tYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;littYt+l;lg;gl;lit

• jhtu ,ioaq;fs;

• Rw;Wf;fdpak;
• ghiwfs;

• fhl;Nghl;
• ghy;kh ciwfs;

• xl;Lg;gyif

• ykpNdw; nra;ag;gl;l
 fljhrp (mluhf;fg;gl;l

  fljhrp)

Nru;khdj; jputpaq;fsNru;khdj; jputpaq;fsNru;khdj; jputpaq;fsNru;khdj; jputpaq;fsNru;khdj; jputpaq;fs;
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,dp ehk; Nru;khdj; jputpaq;fs; rpytw;wpy; cUg;ngUf;fpa fl;likg;igf;

ftdpg;Nghk;.

ehd; xU ey;y cjhuzj;ij vLj;Jf;fhl;LfpNwd;. nrq;fw; Rtupy; nrq;fw;fis

xOq;fhf itj;Jf; fl;Ltjd; %yk; cWjpepiy Vw;gLj;jg;gLfpd;wJ. vdpDk;

fUq;fw;fl;by; fw;fs; xOq;fpd;wp itg;gjd; %yNk cWjpg;ghL Vw;gLfpd;wJ.

ehd; ,q;F xU rpy cjhuzq;fis khj;jpuNk Kd;itj;Njd;. xU Fwpj;j

nghUis NtW nghUs;fSld; Nru;g;gjhy; vkJ Njitf;Nfw;g gy;NtW ,ay;Gfisf;

nfhz;l Nru;khdj; jputpaq;fis Mf;fpf;nfhs;syhk;. mt;thwhd Xu; cjhuzj;ij

Ak; ftdpg;Nghk;. ehk; nghJthfg; gad;gLj;Jk; rPnke;ij vLj;Jf;nfhs;Nthk;.

• Rtu;fspy; rhe;J g+Rtjw;fhf rPnke;J> kzy;> Rz;zhk;G> ePu;> Mfpatw;iwf;

fye;J rPnke;Jr; rhe;J jahupj;Jf;nfhs;sg;gLk;.

• nfhq;fpuPl;Lg; ghyq;fis Mf;Ftjw;fhf rPnke;J> kzy;> rpwpa fy;> ePu;

Mfpad kl;Lkd;wp ,Uk;Gf; Nfhy;fs; my;yJ ,Uk;G tiy Nghd;witAk;

gad;gLj;jg;gLk;.

• tPl;Lj; jiuapy; rPnke;J ,Lk; Ntisfspy; Kjypy; rhe;Jg; gil ,l;L.

kl;lg;gLj;jpa gpd;du; Nkw;gug;ig nkOFtjw;fhf rPnke;J> ePu;> epwg;nghUs;

nghb Mfpad Nru;e;j fyit jahupj;Jf;nfhs;sg;gLk;.

• fd;dhu; jfL cw;gj;jp nra;tjw;fhf rPnke;Jld; fd;dhu;> ehu;fs; gad;

gLj;jg;gLk;.

• rpy re;ju;g;gq;fspy; <uf;fspapdhy; mupfy; jahupf;Fk;NghJ mf;fspAld; xU

Fwpj;j rjtPjk; rPnke;J Nru;f;fg;gLk;.

Nru;khdj; jputpaq;fs; gw;wp XusTf;F tpsq;fpapUg;gPu;fs; vd epidf;fpNwd;.

ehk; vy;NyhUk; tpQ;Qhdpfs;> vdNt tho;ehs; KOtjpYk; ey;y mtjhdpg;ghsu;

fshf ,Ug;Nghk;. ehk; fhZk; Nru;khdj; jputpaq;fis Muha;Nthk;.

,Jtiuapy; nghWikAld; nrtpkLj;j midtu;fSk; ed;wp (jhahUk; je;ijAk;

ngUkfpo;r;rpAld; ifjl;bdu;.)

    rpwpa fy;

      kzy;

rpnke;J

î& cUg;ngUf;fpa nfhq;fpuPw;W

 ^ii& ,ilNa fk;gp tiy ,l;Lj;

jahupf;fg;gl;l fz;zhbj; jl;Lf;fs;.

fz;zhbj;

jl;L

cUf;fpa

fk;gp tiy

fz;zhbj;

jl;L
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9 ::::: gy;gFjpaq;fspd; ,ay;GfisAk; gad;fisAk;

EZfpaha;thu;.

 tpsf;Fthu;.

nraw;ghL    4.9 :nraw;ghL    4.9 :nraw;ghL    4.9 :nraw;ghL    4.9 :nraw;ghL    4.9 : ~~gy;gFjpaq;fis ,dq;fhz;Nghk;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.9.1 ,y; jug;gl;Ls;s mwpTWj;jy;fspd;gb

jahupf;fg;gl;l fljhrpr; rq;fpypfs;

• ,izg;G 4.9.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 4.9.3 ,y; jug;gl;Ls;s ~~gad;kpf ;f

gy;gFjpaq;fs;|| vDk; fl;Liuapd;; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.9.1gb 4.9.1gb 4.9.1gb 4.9.1gb 4.9.1 ::::: • fljhrp tisaq;fshyhd rq;fpypfis tFg;gpy;

Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• fljhrp tisaq;fshyhf;fg;gl;l ,e;jr; rq;fpyp

xt;nthd;iwAk; xt;nthU gy;gFjpakhff; fUjyhk;.

• gy;gFjpaq;fspy; mlq;fpAs;s %yf;$Wfs; xNu

Nfhyj;jpy; ,ize;Js;sd.

• rq;fpypapy; cs;s xU tisaj;ij Xu; xU

gFjpakhff; fUjyhk;;.

• ,urhad uPjpapy; ,ize;Js;s ,t;thwhd

ngUe;njhifahd gy;gFjpaq;fis ehk; md;whl

tho;tpy; fhz;fpd;Nwhk;;.

• gy;gFjpaq;fs; njhlu;ghfg; gapYtJ gad;kpf;f

jhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.9.2gb 4.9.2gb 4.9.2gb 4.9.2gb 4.9.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 4.9.3gb 4.9.3gb 4.9.3gb 4.9.3gb 4.9.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• vkJ #oypy; gy;NtW gy;gFjpaq;fs; (Polymers)
fhzg;gLfpd;wd.

• ~nghypj;jPd;| mjw;fhd xU ey;y cjhuzkhFk;.

• gy;gFjpaq;fspYs;s rpwpa myFfs; xUgFjpaq;

fs; (Monomers) vdg;gLfpd;wd.
• xU gFjpaq;fspy; fhzg;glhj rpwg;ghd ,ay;Gfs;

mt;nthUgFjpaq;fshyhd gy;gFjpaq;fspy;

fhzg;gLfpd;wd vdTk;

• mt;thwhd rpwg;ghd ,ay;Gfisf; nfhz;l gy;

gFjpaq;fshy; cw;gj;jp nra;ag;gLk; nghUs;fs;>

tPLfspYk;> njhopDl;g cyfpYk; ngUksTf;Fg;

gad;gLj;jg;gLfpd;wd.

• gy;gFjpag; gad;ghl;by; mD$yq;fSk; gpujp$yq;

fSk; cs;sd.

• gy;gFjpag; gad;ghl;bd; gpujp$yq;fis ,ad;w

msTf;Ff; Fiwg;gjw;fhf tpQ;Qhdg+u;tkhd jPu;T

topfis eilKiwg;gLj;jyhk;;.

• ~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;|| vDk; fl;Liu

%yk; ,J njhlu;ghf NkYk; tplaq;fis ntspf;

nfhzu KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• xU gFjpak;> gy;gFjpak; Mfpatw;iw fl;likg;G uPjpay; tpsf;Fthu;.

• gy;gFjpaq;fspd; ,ay;Gfis mit gad;gLj;jg;gLk; re;ju;g;gq;fSld; nghUj;jpf;

fhl;Lthu;.

• gy;gFjpag; gad;ghl;bd; NghJ Njhd;Wk; gpur;rpidfSf;Fj; jPu;T topfisg;

gpuNahfpg;ghu;.

• #oy; njhlu;ghd fupridAld; nraw;gLthu;.

• rkNahrpjkhf njhopDl;g cw;gj;jpfisg; gad;gLj;Jthu;.
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,izg;G 4.9.1,izg;G 4.9.1,izg;G 4.9.1,izg;G 4.9.1,izg;G 4.9.1

fljhrp tisaq;fshy; rq;fpyp Mf;Fjy; - mwpTWj;jy;fs;fljhrp tisaq;fshy; rq;fpyp Mf;Fjy; - mwpTWj;jy;fs;fljhrp tisaq;fshy; rq;fpyp Mf;Fjy; - mwpTWj;jy;fs;fljhrp tisaq;fshy; rq;fpyp Mf;Fjy; - mwpTWj;jy;fs;fljhrp tisaq;fshy; rq;fpyp Mf;Fjy; - mwpTWj;jy;fs;

• ghlj;ij elj;Jk; jpdj;Jf;F XupU jpdq;fSf;F Kd;du; ntt;NtW epwKila

ntt;NtW ePsKila fljhrpf; fPyj; njhFjpnahd;wpid khztUf;F

toq;Fq;fs;.

• mtw;iw tPl;Lf;Ff; nfhz;L nrd;W ahNjDk; Nfhyk; kPz;Lk; kPz;Lk; ,lk;

ngWk; tifapy; mf;fljhrpf; fPyq;fisf; nfhz;L tisar;rq;fpypfis Mf;fp

tFg;Gf;Ff; nfhz;L tUkhW khztUf;F mwpTWj;Jq;fs;.

,izg;G 4.9.2,izg;G 4.9.2,izg;G 4.9.2,izg;G 4.9.2,izg;G 4.9.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~gy;gFjpaq;fis ,dq;fhz;Nghk;||~~gy;gFjpaq;fis ,dq;fhz;Nghk;||~~gy;gFjpaq;fis ,dq;fhz;Nghk;||~~gy;gFjpaq;fis ,dq;fhz;Nghk;||~~gy;gFjpaq;fis ,dq;fhz;Nghk;||

• md;whlk; gad;gLk; gy;gFjpaq;fs; nfhz;Ls;s gpd;tUk; ,ay;Gj; njhFjp

fSs; cq;fsJ FOTf;Ff; fpilj;Js;s ,ay;Gj; njhFjp njhlu;ghff; ftdQ;

nrYj;Jq;fs;.

• FO xd;W :  ntg;g cWjpahd jd;ik> ntg;gf; fhtypj;jd;ik> kpd;

  fhtypj;jd;ik

• FO ,uz;L :  cf;Fk; jd;ik> ePz;lfhyg; ghtid> tsp Gfhj;jd;ik>

  ePu;Gfhj;jd;ik

• FO %d;W : cWjpahd jd;ik> nkd;ikahd jd;ik> ,Nyrhd jd;ik>

   mjpu;r;rpiaAk; ,OtpiriaAk; jhq;Fk; jd;ik.

• ~gad;kpf;f gy;gFjpaq;fs;| vDk; fl;Liuia crhtp> ~gy;gFjpak;| vd;gjd;

fUj;ij tpsf;Fq;fs;.
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• ePq;fs; ehshe;jk; gad;gLj;Jk; gy;gFjpaq;fSs; cq;fsJ FOTf;Fj;

jug;gl;Ls;s ,ay;Gfisf;nfhz;l gy;gFjpaq;fisg; gl;baw;gLj;Jq;fs;.

• mit njhlu;ghf gpd;tUk; jfty;fis ntspf;nfhzUq;fs;.

• mtw;wpd; gad;ghLk; mg;gad;ghl;Lf;F VJthFk; ,ay;Gk;.

• ,aw;ifahdjh? nraw;ifahdjh?

• mg;gy;gFjpaj;ijg; gad;gLj;Jtjhy; Vw;glj;jf;f gpur;rpidfSk; mtw;Wf;fhd

jPu;TfSk;.

• ePq;fs; Njbawpe;jtw;iw Mf;fg+u;tkhf Kd;itg;gjw;fhd Maj;jq;fisr; nra;J

nfhs;Sq;fs;.

,izg;G 4.9.3,izg;G 4.9.3,izg;G 4.9.3,izg;G 4.9.3,izg;G 4.9.3

~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||~~gad;kpf;f gy;gFjpaq;fs;||

ngUe;njhifahd vspikahd %yf;$Wfs; xU Fwpj;j Nfhyj;jpy; ,iztjhy;

ghupa ,uhl;rj myFfs; cUthFk;. ,t;thwhf cUthFk; ,urhad myFfspd;

%yf;$Wfisj; jdpj;jdpNa fUJk;NghJ mit xUgFjpaq;fs; (Monomes)
vdg;gLk;. xUgFjpaq;fs; Nru;tjhy; cUthFk; ghupa myFfs; gy;gFjpaq;fs;

(Polymers) vdg;gLk;.

xUgFjpaq;fspy; mZf;fs; my;yJ %yf;$Wfs; jdpj;jdpahff; fhzg;gLk;

mit ePz;l rq;fpypfshfTk;> fpisr; rq;fpypfshfTk; ,iztjhy; gy;gFjpaq;fs;

cUthFk;.
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       gy;gFjpak;gy;gFjpak;gy;gFjpak;gy;gFjpak;gy;gFjpak; rpwg;ghd ,ay;GfSk; gad;ghLk;rpwg;ghd ,ay;GfSk; gad;ghLk;rpwg;ghd ,ay;GfSk; gad;ghLk;rpwg;ghd ,ay;GfSk; gad;ghLk;rpwg;ghd ,ay;GfSk; gad;ghLk;

1. nghypvjPd; (nghypj;jPd;)

- nraw;ifahdJ.

(xUgFjpak; - vjpyPd;)

2. nghypGNuhg;gpyPd;

- nraw;ifahdJ.

(xU gFjpak; - Gnuhg;gpyPd;)

3. nghypj;ijuPd;

- nraw;ifahdJ.

(xUgFjpak; - jpauPd;)

4. nghypitidy; FNshiul;L

(PVC) - nraw;ifahdJ.

5. nghyp nll;uh GNshNuh vjPd;

(nlg;Nyhd;-PTFE)
- nraw;ifahdJ.

6. ieNyhd; ehu;fs;

- nraw;ifahdJ.

7. nraw;if ,wg;gu; (epNahg;gpuPd;)

- nraw;ifahdJ.

8. Ngu;];ngf;]; - nraw;ifahdJ.

9. Ngf;iyw;W - nraw;ifahdJ.

10. rpypf;fd; wg;gu;

 - nraw;ifahdJ.

ePiug; Gftplhj;jd;ik> thA Gftplhj; jd;ik> kpd;

fhtypj;jd;ik> ,Nyrhd jd;ik> ,Oitiar;

rfpj;jy;> ePz;l MAs;> cf;fhj jd;ik(gpshj;jpf;Fg;

Nghj;jy;> nghk;ikfs; gazg;igfs;> nghypj;jPd;

glyq;fs; Nghd;wit jahupg;gjw;F)

kpd; fhtypj;jd;ik> ntg;gf; fhtypj;jd;ik>

,Oitiar; rfpj;jy;> ePz;l MAs;> cf;fhj jd;ik

(gpshj;jpf;Fj; jfL cw;gj;jp> gris ciw cw;gj;jp)

kpd;fhtypj;jd;ik> ntg;gf; fhtypj;jd;ik> ePu;

Gftplhj;jd;ik> ,Nyrhd jd;ik> mjpu;r;rpiar;

rfpf;Fk; jd;ik (nghjpnra; nghUshf - ntg;g

,og;igf; Fiwg;gjw;fhf - czTg; nghUs;fspy;)

ntg;gTWjpahd jd;ik> ntg;gf;fhtypj;jd;ik>

kpd;fhtypj;jd;ik> ePu;Gftplhj;jd;ik> ,Nyhrhd

jd;ik (ePu;f;Foha;fs;> kiog;gPyp> flj;Jfhy;

(Cosduit pipe) thfdf; ftrg; gFjpfs; cw;gj;jp

nra;tjw;fhf.

ntg;gTWjpahd jd;ik> kpd;fhtypj;jd;ik>

ePu;Gftplhj;jd;ik> ePz;l MAs;> (xl;Lk; jd;ikaw;w

(Non - stick) rikaw; ghj;jpuq;fspy; g+Rtjw;fhf)

nraw;ifj; JzpkzpfSf;fhf ehu; cw;gj;jp

nra;jy;> E}y; kw;Wk; tpisahl;Lg; nghUs;fs;

jahupj;jy;> J}u;pif tiffSf;fhd ehu; tiffs;

cw;gj;jp nra;jy;.

gir tif cw;gj;jp nra;jy;> Nfhy;/g; (Golf) ge;Jf;
ftrk; cw;gj;jp nra;jy;.

CLfhl;Le;jd;ikAila fz;zhb cw;gj;jp

nra;tjw;F> xspapay; ehu; cw;gj;jp nra;tjw;F

(Optic fibres)

njhiyNgrpf ; ftrk; cw;gj ;j p nra;tjw;F>

ykpNdl;bq; fljhrpf;fhf> fy;tidRj;Jzp cw;gj;jp

nra;tjw;F> njwptiffs; (buttons) cw;gj;jp

nra;tjw;fhf.

Jts; Foha;> (Hose pipe)> ePu;j;jil cgfuzq;fs;

Nghd;wit cw;gj;jp nra;tjw;fhf.

mt;thwhd rpy gFjpaq;fSk; mg;gy;gFjpaq;fsJ ,ay;GfSk; mitmt;thwhd rpy gFjpaq;fSk; mg;gy;gFjpaq;fsJ ,ay;GfSk; mitmt;thwhd rpy gFjpaq;fSk; mg;gy;gFjpaq;fsJ ,ay;GfSk; mitmt;thwhd rpy gFjpaq;fSk; mg;gy;gFjpaq;fsJ ,ay;GfSk; mitmt;thwhd rpy gFjpaq;fSk; mg;gy;gFjpaq;fsJ ,ay;GfSk; mit

gad;gLk; rpy re;ju;g;gq;fSk; fPNo jug;gl;Ls;sd.gad;gLk; rpy re;ju;g;gq;fSk; fPNo jug;gl;Ls;sd.gad;gLk; rpy re;ju;g;gq;fSk; fPNo jug;gl;Ls;sd.gad;gLk; rpy re;ju;g;gq;fSk; fPNo jug;gl;Ls;sd.gad;gLk; rpy re;ju;g;gq;fSk; fPNo jug;gl;Ls;sd.
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gy;gFjpaq;fspd; gad;ghLgy;gFjpaq;fspd; gad;ghLgy;gFjpaq;fspd; gad;ghLgy;gFjpaq;fspd; gad;ghLgy;gFjpaq;fspd; gad;ghL

11. njupyPd; - nraw;ifahdJ.

12.nghypGuj;Njd;

- nraw;ifahdJ.

13.nehkf;];

- nraw;ifahdJ.

14.khg;nghUs;/nrYNyhR/
fpisf;Nfhrd;

- ,aw;ifahdJ.

(xUgFjpak; - FSf;NfhR)

15.Gujk;

- ,aw;ifahdJ.

(xUgFjpak; - mkpNdh

mkpyq;fs;)

16.,aw;if ,wg;gu;

 - ,aw;ifahdJ.

(xUgFjpak; - INrhg;gpupd;)

fhe;j ehlh (magnetic tape)> xspg;glg; glyk; (photo
films)> Jzpkzp ehu; Nghd;wit cw;gj;jp nra;tjw;fhf.

/Nghk;wg;gu; nkj;ij> nraw;ifj; Njhy; (nuf;rpd;)

cw;gj;jp nra;tjw;fhf.

tPo;;fhtyp (Parachate) NkYiw> tpz;ntspg;gazj;jpd;

NghJ gad;gLj;jg;gLk; ntg;gj; jil Milfs; cw;gj;jp

nra;tjw;fhf

cztpy; xU Nghrizf; $whf mlq;fpapUj;jy;

cztpy; xU Nghrizf; $whf mlq;fpapUj;jy;.

wg;gu; rhu;e;j cw;gj;jpfSfhf (lau;> fhy;Jilg;gk;>

rg;ghj;J mbg;gFjp> gY}d;> nkj;ij...)
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>1

PET
(nghyp vjpyPd; nunug;jNyw;W)

HDPE
(i`nld;rpl;b nghyp vjpyPd;)

PVC
(nghypitidy; FNshiul;L)

LDPE
(Nyh nld;rpl;b nghyp vjpyPd;)

PP
(nghypg;GNuhg;gypd;)

PS
(nghypj;ijuPd;)

jz;zPu;g;Nghj;jy;> czTg; ghj;jpuq;fs;.

nghypj;jPd; gazg;igfs;> czT

Rw;wpfs;> Nghj;jy; %bfs;> rhb (can)
tiffs;.

ePu;f;Foha;fs;> rg;ghj;J mbfs;>

ml;ilfs;.

ghy; nghjpfs;> girg; Nghj;jy;fs;>

nefpo;jd;ikAila Nghj;jy;fs;.

ijj;j Milfspd; czTfs;>

fjpiufs;> Ngrpd;fs;> I];fpuPk; rhbfs;

kpd; rhjdg; nghjp> czTg; gj;jpuq;fs;>

tpisahl ;Lg ; nghUs;fs; > Ngidf;

Foha;fs;> nu[p/Nghk;.

> >

>1

> >

>2

> >

>3

> >

>4

> >

>5

> >

>6

,t;thwhd gy;gFjpaq;fisg; gad;gLj;Jtjd; fhuzkhfj; Njhd;wpAs;s,t;thwhd gy;gFjpaq;fisg; gad;gLj;Jtjd; fhuzkhfj; Njhd;wpAs;s,t;thwhd gy;gFjpaq;fisg; gad;gLj;Jtjd; fhuzkhfj; Njhd;wpAs;s,t;thwhd gy;gFjpaq;fisg; gad;gLj;Jtjd; fhuzkhfj; Njhd;wpAs;s,t;thwhd gy;gFjpaq;fisg; gad;gLj;Jtjd; fhuzkhfj; Njhd;wpAs;s

gy;NtW gpur;rpidfs;gy;NtW gpur;rpidfs;gy;NtW gpur;rpidfs;gy;NtW gpur;rpidfs;gy;NtW gpur;rpidfs;

1. cf;Fk; tPjk; Fiwthdjhf ,Uj;jy;.

2. cf;fhjpUj;jy;.

3. gy;gFjpaq;fis vupg;gjhy; ntspNaWk; er;Rj;jd;ikAila khrhf;fp tiffSk;

tspkz;lyj;Jld; Nru;jy;.

4. mkpy kio nghopjy;.

5. Rthrj;njhFjp rhu;e;j Neha;fs; Vw;gLjy;.

6. td tpyq;Ffs; mtw;iw cl;nfhs;tjhy; mt;tpyq;FfSf;Fj; jPq;F Vw;gLjy;.

gpur;rpid njhlu;ghf vLf;fj;jf;f jPu;T topfs;gpur;rpid njhlu;ghf vLf;fj;jf;f jPu;T topfs;gpur;rpid njhlu;ghf vLf;fj;jf;f jPu;T topfs;gpur;rpid njhlu;ghf vLf;fj;jf;f jPu;T topfs;gpur;rpid njhlu;ghf vLf;fj;jf;f jPu;T topfs;

• kPs;Row;rp nra;aj;jf;f tifapYk; kPz;Lk; kPz;Lk; gad;gLj;jj;jf;f tifapYk;

gy;gFjpaq;fis cw;gj;jp nra;jy;.

• cf;fpg;Nghfj;jf;f tifapy; gy;gFjpaq;fis cw;gj;jp nra;jy;. ,jw;fhf jw;

fhyj;jpy; cyfpy; gy;NtW Kiwfs; gad;gLj;jg;gLfpd;wd.

• xspapdhy;:xspapdhy;:xspapdhy;:xspapdhy;:xspapdhy;: gpshj;jpf;Fg; nghUs;fis Mf;fpAs;s mZf;fspd; kPJ xsp

tpor;nra;J mtw;iw mfj;JwpQ;Rtjd; tpisthf mit

rpW gFjpfshfg; gpupf;fg;gLjy;.

• gw;wPupahf;fspdhy; cf;fr; nra;aj;jf;f gpshj;jpf;F cw;gj;jp.

• ePupdhy; cf;fr; nra;aj;jf;f gpshj;jpf;F cw;gj;jp.

gpd;tUk; jfty;fs; MrpupauJ Nkyjpf mwpTf;fhfTk; kPj;jpwd;gpd;tUk; jfty;fs; MrpupauJ Nkyjpf mwpTf;fhfTk; kPj;jpwd;gpd;tUk; jfty;fs; MrpupauJ Nkyjpf mwpTf;fhfTk; kPj;jpwd;gpd;tUk; jfty;fs; MrpupauJ Nkyjpf mwpTf;fhfTk; kPj;jpwd;gpd;tUk; jfty;fs; MrpupauJ Nkyjpf mwpTf;fhfTk; kPj;jpwd;

gps;isfspd; NjitfSf;fhfTk; khj;jpuk; Kd;itf;fg;gl;Ls;sd.gps;isfspd; NjitfSf;fhfTk; khj;jpuk; Kd;itf;fg;gl;Ls;sd.gps;isfspd; NjitfSf;fhfTk; khj;jpuk; Kd;itf;fg;gl;Ls;sd.gps;isfspd; NjitfSf;fhfTk; khj;jpuk; Kd;itf;fg;gl;Ls;sd.gps;isfspd; NjitfSf;fhfTk; khj;jpuk; Kd;itf;fg;gl;Ls;sd.

gpshj;jpf;F nghjpfspy; my;yJ gpshj;jpf;Fg; gz;lq;fspy; gpd;tUk; FwpaPLfspDs;

vz;nzhd;Wk; fhl;lg;gl;Ls;sJ.

• mk;Gf;Fwp nfhz;l FwpaPl;bdhy;> mg;nghUs; kPs;Row;rp nra;ag;glj;jf;fJ

vd;gJ fhl;lg;gLfpd;wJ.

• vz;zpdhy; mg;nghUspd; gy;gFjpak; fhl;lg;gLfpd;wJ.

 FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL   FWf;fg; gpuNahfk;  FWf;fg; gpuNahfk;  FWf;fg; gpuNahfk;  FWf;fg; gpuNahfk;  FWf;fg; gpuNahfk;   gz;l tif  gz;l tif  gz;l tif  gz;l tif  gz;l tif
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.10:Nju;r;rp kl;lk; 4.10:Nju;r;rp kl;lk; 4.10:Nju;r;rp kl;lk; 4.10:Nju;r;rp kl;lk; 4.10: NjitfSf;Fg; nghUj;jkhd tifapy; fiury;fs;

jahupg;ghu;.

nraw;ghL    4.10:nraw;ghL    4.10:nraw;ghL    4.10:nraw;ghL    4.10:nraw;ghL    4.10: ~~fyitfs; jahupg;Nghk;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.10.1 ,y; jug;gl;Ls;s ~~,iyf;fQ;rpAk;

NjePUk;|| fij

• ,izg;G 4.10.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ,uz;L

• ,izg;G 4.10.3 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gj;jpuk;

• ,izg;G 4.10.4 ,y; jug;gl;Ls;s  ~~fyitfs; gw;wp...|

vDk; fl;Liuapd;; gpujpfs; ,uz;L.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.10.1gb 4.10.1gb 4.10.1gb 4.10.1gb 4.10.1 ::::: • ~~,iyf;fQ;rpAk; NjePUk;|| fijia xU khztiu

my;yJ khztpiaf; nfhz;L tFg;gpy; Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• ,iyf;fQ;rp> NjePu; Mfpa ,uz;Lk; fyitfshFk;

• rPdp Nru;f;fg;gl;l NjePu; Xu; Vftpdkhd fyitahFk;

• fyit njhlu;ghfj; NjbawptJ ehshe;j tho;f;ifj;

Njitfspd;NghJ gaDilajhFk;;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.10.2gb 4.10.2gb 4.10.2gb 4.10.2gb 4.10.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 4.10.3gb 4.10.3gb 4.10.3gb 4.10.3gb 4.10.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• rpy fyitfs; fiury; vDk; tifapy; mlq;Fk;.

• fiurnyhd;wpidj; jahupg;gjw;F fiug;ghndhd;

iwAk; fiuankhd;iwAk; my;yJ xd;Wf;F Nkw;

gl;l fiuaq;fisAk; Nru;j;jy; Ntz;Lk;.

• ~~fyit gw;wp...|| vDk; fl;Liuia crhTtjd;

%yk; fiury; gw;wp NkYk; tptuq;fisg; ngwyk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• fyit fiury; Mfpatw;iw rupahfg; gFj;Jf; fhl;Lthu;.

• firy;fs; jahupg;ghu;.

• fiuaq;fSf;Fg; nghUj;jkhd fiug;ghd;fisf; Fwpg;gpLthu;.

• mtjhdpg;Gf;fis mbg;gilahff; nfhz;L KbntLg;ghu;.

• tpisjpwDila tifapy; nraw;gLk; jpwid ntspf;fhl;Lthu;.

,izg;G 4.10.1,izg;G 4.10.1,izg;G 4.10.1,izg;G 4.10.1,izg;G 4.10.1

~~,iyf;fQ;rpAk; NjePUk;||~~,iyf;fQ;rpAk; NjePUk;||~~,iyf;fQ;rpAk; NjePUk;||~~,iyf;fQ;rpAk; NjePUk;||~~,iyf;fQ;rpAk; NjePUk;||

jhAk; kfSk; ghlrhiy g]; tz;b tUtjw;F Kd;du; czT Nkirapy;

mku;e;jdu;.

~~kfs;... ,iyf;fQ;rpia ed;whff; fyf;fpdPu;fsh? Nrhw;W kzpfs; ed;whf

erpa Ntz;Lky;yth?||

kfs; rpupj;jhs;.

~~NjePu; Nfhg;igiaAk; kPz;Lk; fyf;f Ntz;Lkh?||

~~,y;iy ,y;iy. NjePiu kPz;Lk; fyf;fj; Njitapy;iy. ,iyf;fQ;rpiaj;

jhd; ed;whff; fyf;f Ntz;Lk;.||

~~NjePu;> ,iyf;fQ;rp ,uz;Lk; fyitfs; my;yth? Vd; ,iyf;fQ;rpia

kl;Lk; ed;whff; fyf;f Ntz;Lk;.||

~~NjePu; Vftpdkhd fyit. mjpy; Njapiyr; rhaj;jpDs; rPdpj;Jzpf;iffs;

rPuhfg; gutp cs;sd. Mdhy; ,iyf;fQ;rp gy;ypdkhd fyit. mjpy;

Jzpf;iffs; rPuhfg; gutpf;fhzg;gLtjpy;iy.



179

tpQ;Qhdk; - juk; 9

d¾
,izg;G 4.1.2,izg;G 4.1.2,izg;G 4.1.2,izg;G 4.1.2,izg;G 4.1.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~fyitfs; jahupg;Nghk;||~~fyitfs; jahupg;Nghk;||~~fyitfs; jahupg;Nghk;||~~fyitfs; jahupg;Nghk;||~~fyitfs; jahupg;Nghk;||

• fPNo jug;gl;Ls;s nghUs; njhFjpapy; mlq;fpAs;s nghUs;fisf; fye;J

ntt;NtW fyitfisj; jahupf;Fk; nghWg;G cq;fsJ FOTf;F toq;fg;

gl;ls;sJ.

• FO xd;W : nrg;Gry;Ngw;W (CuSO4)> NfhJikkh> fwpAg;G> nkOF>

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

• FO ,uz;L : nghw;whrpak; kq;fNdw;W (KMnO4)> Rz;zhk;Gj;J}s;>

rPdp> rtu;f;fhuk;> ePu;> kz;nzz;nza;> Fq;fpypak;>

Njq;fhnaz;nza;

• ~~fyitfs; gw;wp...|| fl;Liuia crhtp gy;NtW fyitfisj; jahupAq;fs;.

• ePq;fs; jahupj;j fyitfSs; fiury;fs; mlq;fpAs;sdth vdf; fz;lwpAq;fs;.

• rpy fyitfis fiury;fshff; fUj Kbahikf;fhd fhuzq;fisf; fye;Jiu

ahLq;fs;.

• ePq;fs; jahupj;j fiury;fspd; fiug;ghidAk; fiuaj;ijAk;/fiuaq;fisAk;

Fwpg;gpLq;fs;.

• epuk;gpa fiurnyhd;Wf;Fk; epuk;ghj fiurnyhd;Wf;Fk; ,ilapyhd NtWghL

fis vLj;Jf;fhl;Lq;fs;.

• ve;jnthU fiuaKk; ve;jnthU fiug;ghdpYk; fiuAkh? ehshe;j tho;f;if

mDgtq;fisg; gad;gLj;jp ,g;gpur;rpidf;Fj; jPu;Tfis Kd;itAq;fs;.

• ePq;fs; fz;lwpe;jtw;iw ftu;r;rpfukhd tifapy; tFg;gpy; Kd;itf;f

Maj;jkhFq;fs;.

,izg;G 4.10.3,izg;G 4.10.3,izg;G 4.10.3,izg;G 4.10.3,izg;G 4.10.3

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;

• Njbaha;T mwpTWj;jy;fspy; jug;gl;Ls;sjw;fpzq;f nghUs;fis itj;J

Ntiyepiyaq;fspuz;ilj; jahu;g;gLj;Jq;fs;.

• mt;tpuz;L Ntiyepyaq;fspYk; gpd;tUk; cgfuzq;fis cs;slf;fpa

xt;nthU njhFjpia itAq;fs;.

• rpy Kfitfs;> fz;zhbf;Nfhy; (fyf;Ftjw;fhf) (epak cgfuzq;fs;

,y;iyNay;> jUzj;Jf;Nfw;w tifapy; Mf;fpa cgfuzq;fis itAq;fs;.)
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,izg;G 4.10.4,izg;G 4.10.4,izg;G 4.10.4,izg;G 4.10.4,izg;G 4.10.4

~~fyitfs; gw;wp...||~~fyitfs; gw;wp...||~~fyitfs; gw;wp...||~~fyitfs; gw;wp...||~~fyitfs; gw;wp...||

J}ait my;yhj rlg;nghUs;fs; fyitfshFk;. fle;j Mz;by; ePq;fs;

J}a jputpaq;fs; gw;wpf; fw;wPu;fs;. mtw;Ws; %yfq;fSk; Nru;itfSk;

mlq;fpAs;sd vd;gij ePq;fs; mwptPu;fs;.

fyit vd;gJ ,urhad uPjpapy; Nruhj tifapy; xd;Wf;F Nkw;gl;l $Wfis

cs;slf;fpa ahNjDk; rlg;nghUshFk;. tsp> fly;ePu;> kz;> NjePu;> nrhjp>

Fg;ig $sq;fs;> cUf;F> ghiw> ik#u;g;ghF> ghy;nlhgp Nghd;wit

fyitfSf;fhd rpy cjhuzq;fshFk;.

vkJ #oypy; gy;NtW fiury;fs; fhzg;gLfpd;wd. mit jpz;k epiyapy;>

jput epiyapy; my;yJ thA epiyapy; fhzg;gLk; fiury;fshFk;.

rPdpf;fiury;> cg;Gf;fiury;> mkpyq;fs; Nghd;wit jputepiyapy; fhzg;gLk;

fiury;fshFk;.

%ba njhFjpnahd;wpy; tbj;njLf;fg;gl;l tsp (J}R Nghd;w Jzpf;iffsw;w

thA tiffs; khj;jpuk; mlq;fpAs;s) thAepiyapYs;s fiuryhFk;.

(cau; juKila) fyg;GNyhfq;fs;> jpz;k epiyapy; cs;s fiury;fshFk;.

J}R> NtW njhq;fy;epiyj; Jzpf;iffs; Nghd;wtw;iwf; nfhz;l tsp>

fiuryhff; fUjg;gLtjpy;iy. mt;Jzpf;iffs; jpz;kepiyapNyNa

fhzg;gLk;. ghy; Nghd;w jputq;fspYk; nfhOg;Gr; rpWNfhsq;fs;

mlq;fpapUf;Fk;. mit rPuhfg; guk;gpf; fhzg;gLjpy;iy.

fyg;GNyhfq;fisj; jahupf;Fk; NghJ $Wfisr; rPuhfg; guk;gr; nra;tjw;fhf

mf;$Wfs; jputepiyf;F cl;gLj;jg;gLk;. vdpDk; nghJ ntg;gepiyapy;

fyg;GNyhff; $Wfs; rPuhfg; guk;gpf; fyf;fg;gl;L jpz;kepiyia  milAk;.

fyitfs;fyitfs;fyitfs;fyitfs;fyitfs;

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

(Homogeneous Mixtures)
² fyit KOtjpYk; mjd;

$Wfs; xNu ngsjpf epiyapy;

fhzg;gLk;. (jpz;kk;> jputk;>

thA)

² fyit KOtjpYk; mjd;

$Wfs; rPuhfg; gutpf;fhzg;gLk;.

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

(Heterogeneous Mixtures)
² fyit KOtjpYk; mjd; $Wfs; xNu

ngsjpf epiyapy; fhzg;gLtjpy;iy.

(jpz;kk;> jputk;> thA)

² fyit KOtjpYk; mjd; $Wfs;

rPuhfg; gutpf; fhzg;gLtjpy;iy.

f

iu

r

y;
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nfhq;fpuPw;W> ghy;nlhgp> ghiwfs; Nghd;wtw;wpy; mlq;fpAs;s Jzpf;iffs;

Fwpg;ghd tifapy; rPuhfg; gutpf; fhzg;gLtjpy;iy. vdNt ehk; mtw;iwf;

fiury;fshff; fUJtjpy;iy.

ctu; ePupYk; (fly; ePupYk;)> ed;dPupYk; gy;NtW Jzpf;if tiffs;

mlq;fpapUf;Fk;. vdpDk; tbjhs;fshy; tbj;Jg; ngw;w epiyapYk; mit

mNj $Wfisf; nfhz;l fiury;fshfNt fhzg;gLk;.

fiurnyhd;W (Solution) cUthtjw;F> fiug;ghndhd;W (Solvent)
mf;fiug;ghdpy; rPuhfg; guk;gpf;fyf;fj;jf;f xU fiuaKk; (Solute) my;yJ

xd;Wf;F Nkw;gl;l fiuaq;fSk; ,Uj;jy; Ntz;Lk;. fiug;ghd; vd;gJ

fiuaj;jpd; $Wfs; guk;Gk; ClfkhFk;. fiug;ghd; Clfj;jpy; fiuaj;jpd;

Jzpf;iffs; rPuhfg; guk;gpr; nry;yj;jf;f xU gha;kkhf (jputkhf my;yJ

thAthf) ,Ug;gJ mtrpakhFk;. fiuriy Mf;Fk; $WfSs; ,uz;L

$Wfs; my;yJ ,uz;Lf;F Nkw;gl;l $Wfs; gha;kepiyapy; fhzg;gLk;NghJ

mtw;Ws; $Ljyhd Jzpf;ifr; rjtPjj;ijf;nfhz;l gha;kf;$W fiug;gh

dhff; fUjg;gLk;.

fiug;ghd;fisj; njupT nra;jy;fiug;ghd;fisj; njupT nra;jy;fiug;ghd;fisj; njupT nra;jy;fiug;ghd;fisj; njupT nra;jy;fiug;ghd;fisj; njupT nra;jy;

ePu; xU ey;y fiug;ghdhFk;. rPdp> fwpAg;G> kJrhuk;> mkpy tiffs;

Nghd;w gy;NtW nghUs;fs; ePupy; fiuAk;. vkJ cly; epiwapd; ngUk;gFjp

ePuhff; fhzg;gLtjw;fhd fhuzk; mJthFk;. ePu; vkf;F ,d;wpaikahj

mbg;gilj; NjitfSs; xd;whff; fhzg;gLjtw;fhd fhuzKk; mJthFk;.

ePu; xU nghJf; fiug;ghdhff; (Universal Sovent) fUjg;gLjtw;fhd fhuzk;

mJ xU ey;y fiug;ghdhff; fhzg;gLfpd;wikahFk;.

cz;ikapy; fiurnyhd;W cUthtjw;F mjhtJ xl;Lnkhj;j njhFjpapy;

$Wfs; rPuhfg; guk;gpf;fhzg;gLtjw;F... fiuaj;Jf;Fk; fiug;ghDf;Fk;

,ilNa ,urhad ,ay;Gfspy; ahNjDk; nghUj;jg;ghL fhzg;gLtJ

mtrpakhFk;.

ePupy; fpuPirf; fiuf;f KbAkh? KbahJ! vdpDk; jpd;du; (nkypjhf;fp)>

kz;nzz;nza; Nghd;w fiug;ghd;fspy; fpuPR> gyhg;gprpd; Nghd;wtwiwf;

fiuf;f KbAk;. vdpDk; kz;nzz;nzapy; cg;igf; fiuf;f KbahJ.

vdNt vkJ Njitf;Nfw;gTk; fiuaj;jpd; jd;ikf;Nfw;gTk; ehk; fiug;ghd;

fisj; njupT nra;J nfhs;s Ntz;Lk;.

epuk;gpa fiury;fSk; epuk;ghj fiury;fSk;epuk;gpa fiury;fSk; epuk;ghj fiury;fSk;epuk;gpa fiury;fSk; epuk;ghj fiury;fSk;epuk;gpa fiury;fSk; epuk;ghj fiury;fSk;epuk;gpa fiury;fSk; epuk;ghj fiury;fSk;

ahNjDk; ,uz;L ngsjpf epiyfspy; (jpz;kk;> jputk;> thA) fhzg;gLk;

,uz;L $Wfshyhd fiury;fs; njhlu;ghfNt ,q;F ftdQ; nrYj;jg;gL

fpd;wJ.

xU Fwpj;j fdtsT ePupDs; ve;j msT rPdpiaAk; my;yJ cg;igAk;

fiuf;f KbAkh? KbahJ!
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xU Fwpj;j %ba thAf;fdtstpy; ve;j msT ePuhtpiaAk; my;yJ

eg;jyPd; (fw;g+u) MtpiaAk; mlf;f KbAkh? KbahJ!

mjw;fhd fhuzk; vd;d? ahNjDk; ntg;gepiyapy;> fiug;ghndhd;wpy;

mlq;fpAs;s Jzpf;iffSf;F ,ilNa rPuhfg; guk;gpapUf;fj;jf;f fiug;ghd;

Jzpf;iffspd; vz;zpf;ifapy; xU Fwpj;j cr;r vy;iy cz;L.

mt;nty;iyiaj; jhz;b NkYk; NkYk; fiuaj;Jzpf;iffis Nru;f;f

KbahJ. mt;thwhd epiyia mile;j fiury; ~~epuk;gpa fiury;||

vdg;gLk;.

fiury; epuk;gy; epiyia mile;jgpd; Nru;f;fg;gLk; fiuaj; Jzpf;iffs;

njhFjpapd; mbapy; gbe;J fhzg;gLk;. rpwpjsT ePupy; NkYk; NkYk;

rPdpiaf; fiuf;f Kaw;rp nra;Aq;fs;.  Ftisapd; mbapy; rPdp gbe;J

fhzg;gLjtw;Fk; fw;g+u cUz;ilfs; ,l;L ,Wf;fkhf %bitf;fg;gl;Ls;s

ghj;jpuj;jpDs; cs;s fw;g+u cUz;ilfs; Kw;whf Mtpahfp kiwe;J

tplhikf;Fkhd fhuzk; mit epuk;gpa epiyia mile;Js;sikahFk;.

epuk;gpa fiurnyhd;W mlq;fpAs;s ghj;jpuj;jpd; mbapy; gbe;Js;s

fiuaj;Jzpf;iffs; ,dpAk; fiuahJ fhzg;gLtNjd;?

epuk;gpa epiyapy; fhzg;gLk; fiury;fs; gw;wp Nehf;Fk;NghJ epuk;ghj

epiyapy; fhzg;gLk; fiury; gw;wpAk; $WtJ mtrpakhFk;. fiug;ghdpy;

,d;dKk; fiuaj;Jzpf;iffs; fiuaj;jf;f epiyapy; cs;s fiury; epuk;ghj

fiury; vdg;gLk;.

epuk;ghj fiurypy; mbapy; ,Uf;Fk; fiuaj;Jzpf;iffs; fiug;ghDld;

NrUk;. $lNt fiurypy; mlq;fpAs;s fiuaj;Jzpf;iffspd; xU gFjp

ghj;jpuj;jpd; mbapy; gbAk;.

,t;thwhd epiyapy; mf;fiury; ,af;fr; rkepiyapy; cs;sJ vdg;gLk;.

12345678
12345678
12345678
12345678
12345678
12345678

))

epuk;gpa rPdpf;

fiury;

mbapy; gbe;Js;s

rPdp

%b

eg;jyPd; Mtp

epuk;gpa tsp

fw;g+u (eg;jyPd;)

cUz;ilfs;
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd; ,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;,ay;Gfs;> ,ilj; jhf;fq;fs;> gad;

ghL vd;gitghL vd;gitghL vd;gitghL vd;gitghL vd;git gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.11:Nju;r;rp kl;lk; 4.11:Nju;r;rp kl;lk; 4.11:Nju;r;rp kl;lk; 4.11:Nju;r;rp kl;lk; 4.11: kpd;idg; gpwg;gpg;gjw;fhd Kiwfisf; fz;lwptjw;fhd

gupNrhjidfis elj;Jthu;.

nraw;ghL    4.11:nraw;ghL    4.11:nraw;ghL    4.11:nraw;ghL    4.11:nraw;ghL    4.11: ~~kpd;rhuk; gpwg;gpg;Nghkh?||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,Uk;gupAk; thspdhy; ePsg;ghlhf ,uz;L ghjpfshf

ntl;lg;gl;l cyu;fyk;> ,izg;Gf;fk;gp> kpd;Fkpo; (1.3V)
• ,izg;G 4.11.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ,uz;L.

• ,izg;G 4.11.2 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gj;jpuk;

• ,izg;G 4.11.3 ,y; jug;gl;Ls;s Ntiy epiyaq;fs;

ehd;F

 ~~ehshe;j tho;f;iff;F kpd;rhuk;|| vDk; fl;Liuapd;;

gpujpfs; ,uz;L.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 4.11.1gb 4.11.1gb 4.11.1gb 4.11.1gb 4.11.1 ::::: • cyu;fyk; xU ghjpiag; gad;gLj;jp kpd;Fkpio xspur;

nra;tjw;F khztnuhUtUf;Fr; re;ju;g;gkspAq;fs;.

• cyu; fyg; ghjpapd; cl;gFjpfis ed;whf mtjhdpg;

gjw;F khztiu topg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• cyu;fyk;> kpd;rhuj;ijg; gpwg;gpf;fj;jf;f Xu;

cgfuzkhFk;; vdTk;.

• jhf;fk; Guptjhy; kpd; cw;gj;jpahfpd;wJ vdTk;.

• kpd;idg; gpwg;gpg;gjw;fhfg; nghwpKiw cj;jpfisAk;

gad;gLj;jyhk; vdTk;.

• ijdNkh kpd;idg; gpwg;gpg;gjw;fhd mt;thwhd

Xu; cgfuzk; vdTk;

• kpd;idg; gpwg;gpf;fj;jf;f cj;jpfs; njhlu;ghfj;

NjbawpjyhdJ ehshe;j tho;f;ifj; Njitfis

epiwT nra;J nfhs;tjw;F cjTk; vdTk;

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)
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gb 4.11.2gb 4.11.2gb 4.11.2gb 4.11.2gb 4.11.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfY}l ;lYk ; g pd ;D}l ;lYk ;

toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 4.11.3gb 4.11.3gb 4.11.3gb 4.11.3gb 4.11.3 ::::: • Kjypy; xU FOit mio;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;J FOj;njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• kpd;fyq;fs;> kpd;gpwg;ghf;fpfs;> ijdNkh> Qhapw;Wf;

fyg;gly; Nghd;wit kpd;id cw;gj;jp nra;jtw;

fhfg; gad;gLj;jg;gLfpd;wd vdTk;.

• ~~ehshe;j tho;f;iff;F kpd;rhuk;|| fl;Liu %yk;

kpd;id cw;gj;jp nra;tJ njhlu;ghf NkYk;

jfty;fisj; Njbawpayhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• kpd;idg; gpwg;gpf;fj;jf;f cj;jpfisg; gpNuupg;ghu;.

• mikg;Gf;fisj; jahu;g;gLj;jp kpd;id cw;gj;jp nra;thu;.

• kpd;id cw;gj;jp nra;tjw;fhfg; gad;gLj;jg;gLk;gy;NtW cgfuzq;fs; gw;wpj;

Njbawpthu;.

• Njitf;Nfw;g njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiy ntspf;fhl;Lthu;.

• vOj;J%y mwpTWj;jy;fisg; gpd;gw;Wthu;.
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,izg;G 4.11.1,izg;G 4.11.1,izg;G 4.11.1,izg;G 4.11.1,izg;G 4.11.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~kpd;idg; gpwg;gpg;Nghk;||~~kpd;idg; gpwg;gpg;Nghk;||~~kpd;idg; gpwg;gpg;Nghk;||~~kpd;idg; gpwg;gpg;Nghk;||~~kpd;idg; gpwg;gpg;Nghk;||

• kpd;idg; gpwg;gpg;gjw;fhfg; gad;gLj;jj;jf;f gpd;tUk; cj;jpfSs; Xu; cj;jp

njhlu;ghfj; NjbawpAk; nghWg;G cq;fsJ FOtplk; xg;gilf;fg;gl;Ls;sJ.

• ,urhad Kiwfspy; kpd;idg; gpwg;gpj;jy;.

• ngsjpf Kiwfspy; kpd;idg; gpwg;gpj;jy;

• ~~ehshe;j tho;f;iff;F kpd;rhuk;!|| vDk; fl;Liuia crhtp kpd;idg;

gpwg;gpj;jy; njhlu;ghd nraw;ghLfspy; <LgLq;fs;.

• cq;fsJ FOTf;F toq;fg;gl;Ls;s Kiwapy; kpd;idg; gpwg;gpf;Fk; cj;jpfs;

njhlu;ghf gpd;tUk; tplaq;fisf; fye;Jiuahlq;fs;.

• mjw;fhfg; gad;gj;Jk; cgfuz mikg;Gfs;

• ehshe;j tho;f;ifapy; mt;thwhf gpwg;gpf;fg;gLk; kpd; gad;gLj;jg;gLk;

re;ju;g;gq;fs;.

• Vida KiwfSld; xg;gpLifapy; cq;fsJ FOTf;Fupa Kiwapd;

mD$yq;fSk; gpujp$yq;fSk;.

• ePq;fs; fz;lwpe;jtw;iwf; ftu;r;rpfukhd tifapy; tFg;gpy; Kd;itg;gjw;fhd

Maj;jq;fisr; nra;J nfhs;Sq;fs;.

,izg;G 4.11.2,izg;G 4.11.2,izg;G 4.11.2,izg;G 4.11.2,izg;G 4.11.2

~~MrpupaUf;fhd mwpTWj;jy;fs;||~~MrpupaUf;fhd mwpTWj;jy;fs;||~~MrpupaUf;fhd mwpTWj;jy;fs;||~~MrpupaUf;fhd mwpTWj;jy;fs;||~~MrpupaUf;fhd mwpTWj;jy;fs;||

• jug;gl;Ls;s mwpTWj;jy;fspd;gb ehd;F Ntiyepiyaq;fisj; jahu;g;

gLj;Jq;fs;.

• Ntiyepiyaq;fspy; gpd;tUk; ml;ilfisAk; jdpj;jdpahf itAq;fs;.

• Nkw;gb glj;jpy; fl;bAs;sthWmikg;igj; jahu;g;gLj;jp Nkhl;lhiu ,af;fpg;

ghUq;fs;.

10 cm X 10 cm nrg;Gj;jfL (Ruz;bj;

Jg;guthf;fg;gl;l)

10 cm X 10 cm  ehfj;jfL (Ruz;bj;

Jg;guthf;fg;gl;l)

 ,izg;Gf;fk;gp

 rpwpa nghk;ik Nkhl;lhu;.

 eidf;fg;gl;l fljhrp
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• jfl;Lld; ,izg;Gf;fk;gpfis ,izg;gjw;fhf Kjiytha;f; ft;tpfisg;

gad;gLj;Jq;fs;.

• gpd;du; eidf;fg;gl; fljhrpia mg;Gwg;gLj;jp> ehfj;jfl;ilAk; nrg;Gj;jfl;ilAk;

ePupdhy; fOtp Jzpj;Jz;nlhd;wpdhy; Jilj;J njhlf;fj;jpy; ,Ue;jJ Nghd;W

,l;L itAq;fs;.

ml;il 2:ml;il 2:ml;il 2:ml;il 2:ml;il 2:

(fhe;jj;ij my;yJ fk;gpr;RUis Ntfkhfr; rw;Wtjhy; xspfhYk; ,Uthapia

(LED ia) xspur; nra;ayhk;.)

• glj;jpw;fhl;bAs;sthW mikg;igj; jahu;g;gLj;jp xspfhYk; ,Uthap

xspUfpd;wjh vd mtjhdpAq;fs;.

• fhe;jj;ij mirahJ itj;J RUis Ntfkhf NkYk; fPOkhf mirj;J

xspfhYk; ,Uthap xspUfpd;wjh vd mtjhdpAq;fs;.

• jug;gl;Ls;s (cl;gFjpfs; fow;wg;gl;l) irf;fps; ijdNkhtpd; fl;likg;Gk;

njhopw;ghLk; vt;thwhdJ vd;gijf; fz;lwpAq;fs;.

• jug;gl;Ls;s Ma;T$l ijdNkhit ,af;fp> kpd;Fkpio xspur; nra;Aq;fs;.

• Ma;T$l ijdNkhtpd; fl;likg;Gk; njhopw;ghLk; vt;thwhdJ vdf;

fz;lwpAq;fs;.

ml;il 3:ml;il 3:ml;il 3:ml;il 3:ml;il 3:

• jug;gl;Ls;s Ijhd ry;G+upf;fkpyk; (H2SO4) KfitiaAk; glj;jpw;fhl;lg;gl;Ls;s

mikg;igAk; gad;gLj;jp vspa kpd;fynkhd;iw mikAq;fs;.

• cNyhfj;jfLfSld; ,izg;Gf;fk;gpfis

,izg;gjw;fhf Kjiytha;f; ft;tpfisg;

gad;gLj;Jq;fs;.

• mtjhdpg;Gf;fisg; gjpTnra;Jnfhs;Sq;fs;.

• gpd;du; nrg;Gj;jfl;ilAk; ehfj;jfl;ilAk; ePupdhy;

fOtp Jzpj;Jz;nlhd;wpdhy; Jilj;J njhlf;fj;jpy;

,Ue;jthW itAq;fs;.

typikahd fhe;jk;

gpshj;jpf;F nghypj;jPd;

  fhtypl;l nky;ypa nrg;Gf;fk;gp

- Vwj;jho 1200 Rw;Wf;fs;

  (Thread deal tape pobbin) L E D

nw[pNgh/k; Fw;wp

wg;gu; thu;

10 cm X 5cm
ehfj;jfL

(Jg;Guthf;fg;gl;l)

10 cm X 10 cm
nrg;Gj;jfL

(Jg;Guthf;fg;gl;l)
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ml;il 4ml;il 4ml;il 4ml;il 4ml;il 4

A • cq;fSf;F toq;fg;gl;Ls;s Ma;T$l <a - mkpyr; Nrkpg;Gf;fyk; njhopw;gLk;

tpjk; gw;wpf; fye;JiuAhLq;fs;.

• mjidg;gad;gLj;jp kpd;Fkpo; xspUfpd;wjh vdr; Nrhjpj;Jg; ghUq;fs;.

• kpd;Fkpo; xsputpy;iyahapd; jug;gl;Ls;s cyu;fyq;fisg; gad;gLj;jp

kpd;Ndhl;lj;ij toq;fp Nrkpg;Gf;fyj;ij kpd;Ndw;wpa gpd;du; kpd;Fkpo; xspu;fp;wjh

vdr; Nrhjid nra;J ghUq;fs;.

• ,izg;Gf;fkpgpfis ,izg;gjw;fhd Kjiytha;f; ft;tpfisg; gad;gLj;Jq;fs;

• gpd;du;> cgfuzq;fisAk; nghUs;fisAk; njhlf;fj;jpy; ,Ue;jthW

ntt;Ntwhf itAq;fs;.

B • Ma;T$l Qhapw;Wf;fyg; gliyg; gad;gLj;jp jug;gl;Ls;s nghk;ikf; fhiu

,af;fptpLq;fs;.

• gpd;du; njhlf;fj;jpy; ,Ue;jthW cgfuzq;fis itAq;fs;.

,izg;G 4.11.3,izg;G 4.11.3,izg;G 4.11.3,izg;G 4.11.3,izg;G 4.11.3

~~ehshe;j tho;f;ifapy; kpd;rhuk;||~~ehshe;j tho;f;ifapy; kpd;rhuk;||~~ehshe;j tho;f;ifapy; kpd;rhuk;||~~ehshe;j tho;f;ifapy; kpd;rhuk;||~~ehshe;j tho;f;ifapy; kpd;rhuk;||

• kpd;idg; gpwg;gpj;jypd; tuyhW> kpd; Kjy;fspd; etPd Kd;Ndw;wk; epfo;e;j

tpjk; Mfpatw;iwf; ftdpg;Nghk;.

1. vspa fyk; 1. vspa fyk; 1. vspa fyk; 1. vspa fyk; 1. vspa fyk; (1.1V)))))
,f;fyj;ij kpf vspikahd tifapy; mikj;Jf;

nfhs;syhk;. nrg;Gj; jfl;bdJk; ehfj; jfl;bdJk;

gug;gsT kpff; Fiwthdjhapd; kpd;Fkpio xspur;

nra;a Kbahkw; Nghf ,lKz;L.

,jd; gpujhd tOthf Kidthf;fj;jd;ikiaAk; ,lj;

jhf;fj;ijAk; fUjyhk;.

• Kidthf;fk; vd;gJ nrg;Gj; jfl;Lf;F mUNf ntspNaWk; thA. nrg;Gj;jfl;ilr;

#o mjd; kPJ gbtjhy; kpd;Ndhl;lk; jilg;gLjyhFk;. Ijhd IjNuhf;FNshupf;

mkpyj;Jld; xU Jsp nrg;Gry;Ngw;W Nru;g ;gjhy; (mjhtJ myF

Nru;g;gjhy;),jidj; jtpu;f;fyhk;.

• ,lj;jhf;fk; vd;gJ fyj;ijg; gad;gLj;Jk;NghJ gad;gLj;jhj epiapYk; ehfk;

fiutjhFk;.

Neu;  + kiw -

Kfit

Ijhd

ry;G+upf;

fkpyk;

H2SO4
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2. cyu;fyk; (2. cyu;fyk; (2. cyu;fyk; (2. cyu;fyk; (2. cyu;fyk; (1.5V)))))

ve;jnthU gf;fj;Jf;Fk; jpUg;gp itj;Jg; gad;

gLj;jyhk;. ifahStJ ,yFthdJ. ePz;l

fhyk; gad;gLj;Jk; NghJ ehfg; ghj;jpuj;jpy;

JisNaw;gLtjy; cs;Ns cs;s gjhu;j;jq;fs;

ntspNa frpa ,lKz;L.

3. <a - mkpy Nrkpg;Gf;fyk; (3. <a - mkpy Nrkpg;Gf;fyk; (3. <a - mkpy Nrkpg;Gf;fyk; (3. <a - mkpy Nrkpg;Gf;fyk; (3. <a - mkpy Nrkpg;Gf;fyk; (2V)))))

 glj;jpy; fhl;lg;gl;Ls;sthW mikg;igj;

jahu;g;gLj;jp> ntspg;Gw kpd;fytLf;nfhd;wpd;

%yk ; k pd ;Ndhl ;lj ;ij toq ;Ftjhy ;

,k;kpd;fyj;ij kpd;Ndw;wyhk;. ,t;thwhf

kpd;Ndw;Wk;NghJ Xu; ,urhadr; nrad;KiwNa

epfOk;.

kpd;gpwg;ghf;fpkpd;gpwg;ghf;fpkpd;gpwg;ghf;fpkpd;gpwg;ghf;fpkpd;gpwg;ghf;fp

vupnghUisg; gad;gLj;jp kpd;id

cw;gj;jp nra;tjw;fhfg; gad;gLj;jg;

gLk; Xu; cgfuzkhFk;.

kpd;dpwf;fk; nra;jy; ;kpd;dpwf;fk; nra;jy; ;kpd;dpwf;fk; nra;jy; ;kpd;dpwf;fk; nra;jy; ;kpd;dpwf;fk; nra;jy; ;

 kpd;Ndw;wk; nra;jy;;kpd;Ndw;wk; nra;jy;;kpd;Ndw;wk; nra;jy;;kpd;Ndw;wk; nra;jy;;kpd;Ndw;wk; nra;jy;;

      ntspg;Gw kpd;

     fytLf;F

fz;zhbg;ghj;jpuk;

<aj;jfLfs;

Ijhd ry;G+upf;fkpyk;

rpy;Y

rpy;Y Roy;tjw;

Nfw;g ildNkh

t py ;  RoYk ;

jiy.

fhe;jr; rl;lfk;

nky;ypUk;G

nky;ypUg;G kPJ

Rw;wg;gl;l RUs;

cNyhf %b

jhu;

ntspf;ftrk;

ehfg; ghj;jpuk;

kq;fdPrPnuhl;irl;L

kw;Wk; fhgd; fyit

mNkhdpak; FNshiul;L

fsp

fhgd; Nfhy; kw;Wk;

fhtyp

fz;zhbg;ghj;jpuk;

    <a xf;irl;L

     <aj;jfLfs;

           Ijhd

ry;G+upf;fkpyk;
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kpd;gpwg;ghf;fp

5. Qhapw;Wf; fyg; gly;fs;5. Qhapw;Wf; fyg; gly;fs;5. Qhapw;Wf; fyg; gly;fs;5. Qhapw;Wf; fyg; gly;fs;5. Qhapw;Wf; fyg; gly;fs;

Qhapw;Wf; fyq;fs; #upa xspia kpd;dhf khw;Wk; jd;ikAilait. rpypf;fd;

vDk; %yfj;ijg; gad;gLj;jp Qhapw;Wf;fyq;fs; Mf;fg;gl;Ls;sd. tpuakhFk;

gjhu;j;jq;fs; ,y;iyahifahy;> Qhapw;Wf; fyq;fis ePz;lfhyj;Jf;Fg;

gad;gLj;jyhk;.

rf;jp neUf;fbf;F nghJthd xU jPu;T Qhapw;Wf;fyq;fisg; gad;gLj;JjyhFk;.

tpz;ntsp Ma;T epiyaq;fs;> kw;Wk; thd;ntspapy; nra;kjpfspy; njhlu;ghly;

gzpfSf;Fj; Njitahd kpd;rhukhdJ> mtw;wpy; nghUj;jg;gl;Ls;s Qhapw;Wf;

fyg;gly;fspdhy; cw;gj;jp nra;ag;gLk;.
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Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0Nju;r;rp      4.0 ::::: gjhu ;j ;jq;fspd; ,ay;G> gad;ghL kw;Wk;gjhu ;j ;jq;fspd; ,ay;G> gad;ghL kw;Wk;gjhu ;j ;jq;fspd; ,ay;G> gad;ghL kw;Wk;gjhu ;j ;jq;fspd; ,ay;G> gad;ghL kw;Wk;gjhu ;j ;jq;fspd; ,ay;G> gad;ghL kw;Wk;

mtw;wpd; jhf;fq;fs; gw;wp EZfpaha;thu;.mtw;wpd; jhf;fq;fs; gw;wp EZfpaha;thu;.mtw;wpd; jhf;fq;fs; gw;wp EZfpaha;thu;.mtw;wpd; jhf;fq;fs; gw;wp EZfpaha;thu;.mtw;wpd; jhf;fq;fs; gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 4.12Nju;r;rp kl;lk; 4.12Nju;r;rp kl;lk; 4.12Nju;r;rp kl;lk; 4.12Nju;r;rp kl;lk; 4.12 ::::: eNdh njhopDl;gg; gad;ghL njhlu;ghf EZfpaha;thu;.

nraw;ghL    4.12nraw;ghL    4.12nraw;ghL    4.12nraw;ghL    4.12nraw;ghL    4.12 ::::: ~~eNdh|| njhopDl;gj;jpD}lhf Ie;jhtJ njhopDl;g

Gul;rpia ntw;wp nfhs;Nthk;.||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 4.12.1 ,y; cs;s ~~Xu; ,Wjpg; Ng&e;J||

vDk; ciuahly;.

• ,izg;G 4.12.2 ,y; jug;gl;Ls;s FOj;Njly;

mwpTWj;jy; gbtg; gpujpfs; %d;W.

• ,izg;G 4.12.3 ,y; jug;gl;Ls;s ~~eNdhj; njhopDl;

gj;jpYs;s Ie;jhtJ njhopDl;g Gul;rpia ntw;wp

nfhs;Nthk;.|| vDk; fl;Liug; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nraw;ghLfw;wy; - fw;gpj;jy; nraw;ghLfw;wy; - fw;gpj;jy; nraw;ghLfw;wy; - fw;gpj;jy; nraw;ghLfw;wy; - fw;gpj;jy; nraw;ghL :::::

gb 4.12.1gb 4.12.1gb 4.12.1gb 4.12.1gb 4.12.1 ::::: • ~~Xu; ,Wjpg; NgUe;J|| vDk; fijia tFg;gpy;

Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tz;zk;

fye;Jiuahlypy; <LgLq;fs;.

• ~~eNdh njhopDl;gk;|| cyfpw;Ff; fpilj;Js;s

Ie;jhtJ njhopDl;gg; Gul;rpahFk;.

• eNdh njhopDl;gj;ij ntw;wpnfhs;tjw;Ff; fy;tp

%yk; ngwg;gl;l gpd;Gyk; ed;F gad; jUk;.

• ehk; ahtUk; eNdh njhopDl;gk; njhlu;ghf

MokhfTk;> jpahfj;JlDk; nraw;gl Ntz;Lk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 4.12.2gb 4.12.2gb 4.12.2gb 4.12.2gb 4.12.2 ::::: • FOj;Njly; mwpTWj;jw;gb tFg;igf; FOf;fshfg;

gpupAq;fs;.

• mwpTWj;jw; gbtq;fis toq;fpf; FOj;Njlypy; <L

gLj;Jq;fs;.

• xt;nthU FOTf;Fk; nraw;ghL njhlu;ghfj; Njbawp

tjw;F topg;gLj;Jq;fs;.

• khztu;fl;Fk; gpd;D}l;lYk;> Kd;D}l;lYk; toq;

Fq;fs;.
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• Gj;jhf;f uPjpapy; Kd;itf;Fk; nghUl;L FOf;fSf;F

mwpTWj;Jq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 4.12.1gb 4.12.1gb 4.12.1gb 4.12.1gb 4.12.1 ::::: • xU FO jhk; fz;lwpe;jtw;iw Kd;itf;f ,l

kspAq;fs;.

• Kd;itj;j mNj FO> tpupTgLj;Jtjw;F tha;g;

gspAq;fs;.

• Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;fisg;

ngWq;fs;.

• Kd;itj;j FOtpd; Kd;itj;jy; njhlu;ghf Mrpupau;

tpupTgLj;jypy; <LgLq;fs;.

• ,t;thW rfy FOf;fSf;Fk; re;ju;g;gkspj;J gpd;tUk;

tplaq;fis ntspf;nfhzUk; tifapy; kPl;lha;T

nra;Aq;fs;.

• ~~eNdh|| vDk; nrhy;; 10-9 vd;gjd; FwpaPL

(prefix) vd;gij mwpe;Jnfhs;s Ntz;Lnkd.

• eNdhj; njhopDl;gj;jpy;> eNdhkPw;wu; 1 Kjy;

100 tiu msTs;s gjhu;j;jq;fs; gw;wp@

•  fw;wwpjy;

•  gupNrhjidfs; kw;Wk; mgptpUj;jpg; Gyq;fl;F

 Mu;tj;Jld; gq;fspj;jy;

•  mtw;wpd; %yk; ngwf;$ba Mf;fr; nraw;

 ghLfs; gw;wpf; fw;f KbAk;.

• eNdh njhopDl;g mbg;gil ~~fPopUe;J Nky;"
Nehf;fpf; nfhz;L nry;y KbAk;.

• Ez;Jzpf;iffs; njhlf;fk; ghupait tiuap

yhdtw;iw cw;gj;jp nra;tjw;Nfh my;yJ Ez;

Jzpf;ifspypUe;J ghupa gaDs;s gzpfspy;

<LgLtjw;Nfh my;yJ NkYs;s tplaq;fs; gw;wp

mwpe;J nfhs;tjw;Nfh KbAk;.

• ~~eNdhj; njhopDl;gj;jpdhy; Ie;jhtJ njhop

El;gg; Gul;rpia ntw;wp nfhs;Nthk;.|| vd;w

fl;Liuapd; cs;slf;fj;ij Muha;jy; %yk;

NkYk; tpguq;fisg; ngwyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)
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fzpg;gPl;L kjpg;gPl;L epajpfs;:fzpg;gPl;L kjpg;gPl;L epajpfs;:fzpg;gPl;L kjpg;gPl;L epajpfs;:fzpg;gPl;L kjpg;gPl;L epajpfs;:fzpg;gPl;L kjpg;gPl;L epajpfs;:

• eNdh njhopDl;gk; gw;wpa vz;zf;fUit tpsf;fkhff; $Wthu;.

• eNdh njhopDl;g vz;zf;fUit vspikahf tpsf;Fk; nghUl;L ,yf;fpa

Ma;tpy; <LgLthu;.

• vjpu;fhy re;jjpapdu; Kfq;nfhLf;Fk; gpur;rpidfspw;F jPu;Tfs; ngWk; nghUl;L

eNdh njhopDl;gk; gad;gLk; Kiwfis fhl;rpg;gLj;Jthu;.

• ,aw;if njhopDl;g mjpAd;dj Mf;fq;fs; gw;wpj; Njbawpthu;.

• vjpu;fhyk; gw;wp vjpu;T $Wthu;.

,izg;G 4.12.1,izg;G 4.12.1,izg;G 4.12.1,izg;G 4.12.1,izg;G 4.12.1

~~xu; ,Wjpg; NgUe;J||~~xu; ,Wjpg; NgUe;J||~~xu; ,Wjpg; NgUe;J||~~xu; ,Wjpg; NgUe;J||~~xu; ,Wjpg; NgUe;J||

• yq;fh Gj;jpud; NgUe;J xd;wpy; nghWikapd;wp mku;e;jpUe;jhu;. mtu; mUfpy;

ngupa ngl;b> rhf;Fg;nghjp> rpwpjsT kyu;fs; fhzg;gl;ld.

yq;fhGj;jpud; : rup> thUq;fs;. ePq;fs; ahtUk; vd;NdhL jhNd tUfpd;wPu;fs;.

(rpyu; NgUe;jpy; Vwp mku;e;jhu;fs;.)

tpQ;Qhdp : ehk; ,g;nghOJ vq;fs; gpuahzk; gw;wp kPz;Lk; xUKiw

ciuahLNthk;. cq;fs; FOtpd; khztu;fspd; ngau;g;

gl;baiyf; $Wq;fs;.

fy;tpahsu;; : ,Njh cs;sJ vdJ FO mq;fj;jtu; gl;bay;. epGzd;>

tpaj;jfd;> tp];tad;> gpuGj;jp> nfsry;ah> rf;jpajud;> rhuq;fp>

Mrhj;> rf;jp> epUgzh.

yq;fhGj;jpud; : vd;d? ,d;Dk; El;gd; tutpy;iyah?

tpQ;Qhdp : vd;DlNdNa te;jhu;. mtupd; FOtpdUk; cs;sdu;.

(mtu;fis cuj;J miof;fpd;whu;).

tp];td;> erPu;> rf;jp> jdk;> tpkyh.

~~Nfl;Lf;nfhs;Sq;fs;!|| ehk; ,g;NghJ eNdhGuk; Nehf;fpg;

gazkhfpd;Nwhk;. ,d;W nry;Yk; NgUe;J eNdhGuj;jpw;Nf.

ve;j Neuj;jpy; NgUe;J tUk; vd;W $w KbahJ.

El;gd; mtu;fNs!

eNdhGuj;jpy; vkJ FOtpdUf;Fupa nraw;ghLfs; gw;wp tpsf;f

khff; $Wq;fs;.

El;gd; : ,q;F> Kjd;ik ngWtJ fy;tpahsupd; FONt. mtu;fs;

jq;fSf;F xJf;fg;gl;l nghWg;Gfis ftdkhfTk; mtjhdj;J

lDk; Nkw;nfhs;s Ntz;Lk;. mg;NghJjhd;> vdJ FOtpdu;

fSf;F mtu;fspd; Ntiyapd; xU gFjpiar; nra;a KbAk;.
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fy;tpahsu; : ehk; mij Vw;Wf;nfhs;fpd;Nwhk;. mijr; nra;tjw;F Maj;jkhf

cs;Nshk;. vd;dhy; mjw;Fg; nghWg;Gf;$w KbAk;. eNdh

njhopDl;gj;Jf;Fupa Njitahd mbg;giliaj; jahupj;Jf;

nfhs;Nthk;.

yq;fhGj;jpud; : xt;nthUtUk; jq;fs; flikfis ed;F Nkw;nfhs;Sq;fs;.

gyj;j rpukj;jpd; kj;jpapy; nghUl;fs;> cgfuzq;fs;> gzk;

Mfpatw;iwg; ngw;Wf;nfhz;Nld;. ehd; xU NfhB];tud; my;y

vd;gijAk; ahtUk; mwptu;. rpf;fdkhf ,t;tsq;fis ePq;fs;

gad;gLj;j Ntz;Lk;.

tpQ;Qhdp : ~~fy;tpahsNd! ePq;fs;jhd; ,ij Kd;ndLg;gJld;>

nghWg;igAk; Vw;Wf;nfhs;Sq;fs;. ePq;fs; NgUe;jpy; Vwpr;nrd;W

kPz;Lk; tUk; tiu ahtUk; nghWg;ghf ,Uf;f Ntz;Lk;.||

yq;fhGj;jpud; : ,d;ndhU tplak;> ehd; kpFe;j rpukj;Jld; ,q;F epw;fpd;Nwd;.

,Jtiu ehd;F NgUe;Jfs; nrd;Wtpl;ld.

xd;W ePuhtpae;jpuGuj;jpw;Fk;>

,uz;lhtJ ,Uk;G - cUf;FGuj;jpw;Fk;>

%d;whtJ kpd; ,ae;jpuGuj;jpw;Fk;>

ehd;fhtJ,yj;jpudpay;Guj;jpw;Fk; nrd;Ws;sd.

,e;jg; gazj;jpw;fhf tsq;fis ed;F gad;gLj;jpr; rpwe;jNjhu;

ntspaPl;il vkf;Fj; ju Ntz;Lk;.

El;gd;; : yq;fhGj;jpuNd! ePq;fs; ftiyg;gl Ntz;lhk;. ehDk;>

fy;tpahsDk; ,ize;J ePq;fs; nryT nra;j tsj;ijg; Nghd;W

gd;klq;if cq;fspw;Fj; jUNthk;. (tpQ;Qhdp jpBnudr; Rw;W

Kw;Wk; ghu;j;jhu;.)

tpQ;Qhdp : Rju;rd; ,d;Dk; tutpy;iyah? mtu; ,y;yhky; ,g;gpuahzk;

nry;tJ vJtpj gaDkpy;iyNa.

yq;fhGj;jpud; : Rju;rd; ,y;yhky; ,e;jg; gazk; Nghtjpy; gadpy;iy. Rju;rd;

,y;yhky; ngWk; tsq;fs; vkf;F vjw;F?

fy;tpahsu; : ,y;iy> ,y;iy. Rju;rd; vd;Dld; jhd; te;jhu;. mtupy;yhky;

eNdh njhopDl;gk; gw;wp mwptjpy; gadpy;iyNa. (Rju;rd;

mg;NghJ jd;id ntspg;gLj;Jfpwhu;.)

Rju;rd; : ehd; vdJ FOtpdUld; ,q;F cs;Nsd;. mt;thwpy;yhtpbd;

vdJ gzpiar; nra;a Kbahjy;yth?

tpQ;Qhdp : vdf;F ,g;NghJjhd; %r;R te;jJ. vt;thwhapDk; Rju;rd;

FOTld; ,Ug;gNj rpwe;jJ. cq;fs; FOtpd; ngau;g;gl;baiyf;

$Wq;fs;.

Rju;rd; : ghY> &gd;> `hrpk;> Ntzp> R[jh

(mt;Ntisapy; eNdhGu NgUe;J kpf Ntfkhf te;jile;jJ.)
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yq;fhGj;jpud; : kpf ey;yJ! ahtUk; NgUe;jpDs; nrd;W nghUl;fis

xOq;Fnra;J nfhs;Sq;fs;. vdf;F Vw;gl;l Mde;jj;ijr;

nrhw;fshy; tptupf;f KbahJ. rpth! cq;fisj; jhd;

eNdhGuj;jpy; vjpu;ghu;j;j tz;zKs;sdu;. Mkhk;! ahtUk;

,ize;J gaDs;s Xu; ntspaPl;il vdf;Fj; jhUq;fs;.

vy;NyhUf;Fk; ey;yNjhu; gazkhfl;Lk;.!

vy;NyhUk; : vy;NyhUf;Fk; gazk; ed;ikahfl;Lk;.!

,izg;G 4.12.2,izg;G 4.12.2,izg;G 4.12.2,izg;G 4.12.2,izg;G 4.12.2

FOj;Njly; mwpTWj;jy;FOj;Njly; mwpTWj;jy;FOj;Njly; mwpTWj;jy;FOj;Njly; mwpTWj;jy;FOj;Njly; mwpTWj;jy;

~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf

Ie;jhtJ njhopw;Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopw;Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopw;Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopw;Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopw;Gul;rpia ntw;wp nfhs;Nthk;||

• eNdh njhopy;El;gk; njhlu;ghd xt;nthU Gyq;fs; xt;nthU FOTf;Fk;

toq;fg;gLk;. mit njhlu;ghf EZfp MuhAq;fs;.

• KjyhtJ FO - kUj;Jttpay;

• ,uz;lhtJ FO - tYr;rf;jp

• %d;whtJ FO - Efu;Tg; nghUs;fs; cw;gj;jp

• ~~eNdh njhopDl;gj;jpD}lhf Ie;jhtJ njhopw;Gul;rpia ntw;wp nfhs;Nthk;.||

vd;w fl;Liuia MuhAq;fs;.

• ckf;Fj; jug;gl;Ls;s Gyk; njhlu;ghd fUj;Jf;fis ntspf;nfhzUq;fs;.

• ,aw;if> nraw;if eNdhj; njhFjpiag; gad;gLj;Jk; re;ju;g;gq;fs;.

• eNdh njhopEl;gk; njhlu;ghf cUthff;$ba gpur;rpidfs;.

• ~~eNdh njhopDl;gj;jpD}lhf cUthf;ff;$ba GJikfs;.|| vd;W fUg;nghUsbg;

gilapy; cq;fSf;F toq;fpa Gyj;jpy; cUthf;ff;$ba mG+u;tkhd tplaq;fis

Kd;itAq;fs;.

• cq;fspd; fz;lha;itf; ftu;r;rpfukhd Kiwapy; tFg;gpy; rku;g;gpf;fj;

jahuhFq;fs;.
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,izg;G 4.12.3,izg;G 4.12.3,izg;G 4.12.3,izg;G 4.12.3,izg;G 4.12.3

~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf~~eNdh njhopy;El;gj;jpD}lhf

Ie;jhtJ njhopEl;gg; Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopEl;gg; Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopEl;gg; Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopEl;gg; Gul;rpia ntw;wp nfhs;Nthk;||Ie;jhtJ njhopEl;gg; Gul;rpia ntw;wp nfhs;Nthk;||

• eNdh njhopy;El;g vz;zf;fUeNdh njhopy;El;g vz;zf;fUeNdh njhopy;El;g vz;zf;fUeNdh njhopy;El;g vz;zf;fUeNdh njhopy;El;g vz;zf;fU

kdpj,dk; jlk;gjpj;jpUf;Fk; eNdh njhopDl;gj;jpd; epiy> ~~Ie;jhtJ

njhopDl;gg;Gul;rp|| vd;W fzpf;fg;gLk;.

eNdh (Nano) vd;w nrhy; gpy;ypadpy; xU gq;iff; Fwpf;fpwJ.
-91

 10  = 0.000 000 001
1, 000, 000, 000

=  vDk; rpwpa ngWkhdk; nghUl;L mikf;fg;

gl;l kpf Ez;zpa gFjpahFk;. fpNuf;f nkhopapy; eNdh vd;gJ ~~Fs;sd;||vd;w

fUj;ijf; Fwpf;Fk; nrhy;yhFk;. mjw;fika eNdh kPw;wu; 1 (1nm) = 10-9 kPw;wu;

(10-9m) MFk;.

mjhtJ   
1

m
1,000,000,000  MFk;.

eNdh njhopEl;gj;ij(eNdh njhopEl;gj;ij(eNdh njhopEl;gj;ij(eNdh njhopEl;gj;ij(eNdh njhopEl;gj;ij(Nanotechnology) tpsf;Fjy;tpsf;Fjy;tpsf;Fjy;tpsf;Fjy;tpsf;Fjy;

eNdh njhopEl;gk; vd;gJ 1 eNdh kPw;wupypUe;J 100 eNdh kPw;wu; tiu

msTs;s gjhu;j;jq;fs;. (eNdh Jzpf;iffs;) gw;wp

• fw;wwpjYk;

• gupNrhjid kw;Wk; mgptpUj;jpg; Gyq;fSf;F Mu;tj;Jld; gq;fspj;jYk;

• ,jD}lhfg; ngwf;$ba Mf;fr; nraw;ghLfSk; cs;slq;Fk;.

eNdh njhopEl;gj;jpd; mbg;gilahff; fUjg;gLtJ ahnjdpy;> mbapypUe;J

Edptiu eNdh Jzpf;iffis xd;wpizj;J ,urhadg; gpizg;Gfspd;^Bottom
to top Approach& %yk; cUthf;fg;gLk; cw;gj;jpf;Fg; gad;gLj;JjyhFk;. (,JNt

%yf;$w;Wj; njhopEl;gk; vd miof;fg;gLk;.)

eNdh njhopDl;gj;jpd; je;ij vd miof;fg;gLgtu; vupf; l;nuf;];yu; (Eric
Drexler) vDk; tpQ;Qhdpahtu;. (,tu; njhlu;ghd NkYk; tpguq;fis

"e-drexler com"  vDk; ,izaj;jsk; %yk; ngw;Wf;nfhs;syhk;.)

1987Mk; Mz;L ,tupdhy; ntspaplg;gl;l ~~vjpu;fhy eNdh njhopEl;g Afk;||

vDk; E}ypd; %yk; eNdh njhopEl;g vz;zf;fU cyfk; KOtJk;

gpurpj;jkhdJ.

,aw;if eNdhj; njhFjp,aw;if eNdhj; njhFjp,aw;if eNdhj; njhFjp,aw;if eNdhj; njhFjp,aw;if eNdhj; njhFjp

,aw;if eNdh njhFjp njhlu;ghd kpfg; nghUj;jkhd cjhuzk; capu;f;fy

NkahFk;. fyk; vd;gJ Xu; capupapd; mikg;G uPjpahdJk; njhopw;ghL uPjpahdJ

khd myF MFk;.
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fyj;jpDs; capu;r; nraw;ghL eilngWfpd;wJ. ikf;FNuh kPw;wu; (μm) 5 - 100
msTila capu;f;fyq;fspd; Ez;zpa gpuNjrj;jpy; kpfr; rpf;fyhd ,urhadj;

jhf;fq;fspd; njhlu;r;rpAila gytpj capu;r; nraw;ghLfs; njhlu;e;J eil

ngWtJ Mr;rupakhdJ my;yth? NkYk;> ,J Nghd;w capu;r; nraw;ghLfs;

fyj;jpDs; ntt;Ntwhd Gd;dq;fq;fspYk; epfo;fpd;wd. ,J eNdh mstpd;

,aw;ifj; njhopw;rhiy vdg;gLk;. ,t;thwhd capu;r; nraw;ghLfs;

nraw;ifahf gpujp gz;zf;$bathW ntw;wpfukhd njhopDl;g ,ae;jpuq;fNsh>

cgfuzq;fNsh ,Jtiu cUthf;fg;gltpy;iy. fhuzk; ,r;nraw;ghLfs;

eNdh mstpy; epfo;tjhFk;. eNdh njhopDl;g%lhf vjpu;fhyj;jpy; ,e;j

,aw;if capu;j;njhopw;ghL ,jpYk; ghu;f;f gaDWjp kpf;fjhf mikAk;

nghUl;L cUthf;Fk; nraw;ifj; njhFjp cUthf;fg;glyhk;. rw;Nw rpe;jpAq;fs;.

xspj;njhFg;G vDk; nraw;ghL ntw;wpfukhf xU nraw;ifj; njhFjpA+lhf

(eNdh njhopDl;gk; ) elhj;j KbAkhapd; cyfpd; czTg; gpur;rpid ePq;fp

tpLk;.

nraw;if eNdhj; njhFjpnraw;if eNdhj; njhFjpnraw;if eNdhj; njhFjpnraw;if eNdhj; njhFjpnraw;if eNdhj; njhFjp

rfy ngsjpf cw;gj;jpapd; NghJ epfo;tJ gjhu;j;jq;fspy; cs;s rpW Jzpf;if

fis (mZf;fs;> %yf;$Wfs;) vkf;F Ntz;ba tifapy; mikj;Jf;nfhs;s

KbAk;. ,j;Jzpf;iffisf; nfhz;L ,d;W jahupf;fg;gLk; Kiwfspy; mZf;fs;

Njitf;Nfw;wthW miktjpy;iy. Vnddpy; cs;sfg; gpizg;Gfs; rPuhf

mikatpy;iy. ,jdhy; rpy fhyj;jpd; gpd;G ,t;thwhd nghUl;fs; ntbj;J

tpLk;.

cw;gj;jpr; nraw;ghLfspd;NghJ mZf;fspd; mstpw;fika gad;gLj;jpdhy;

Nkw;$wpa FiwghLfis eptu;j;jp nra;ayhk;.

eNdh njhopEl;gj;jpd;NghJ mZf;fisAk; %yf;$WfisAk; gpioapd;wp

cupa ,lq;fspy; mikj;J cau;juKs;s nghUl;fs; cw;gj;jp nra;ag;gLfpd;wd.

,t;thwhd cw;gj;jpapd; nghUl;L xd;W $l;Lk; %yf;$W msTfs; (Device)
nfhz;L jahupf;fg;gLk; rhjdq;fspd; (Device)khjpupfs; fPNo jug;gl;Ls;sd.

(((((i) %yf;$w;Wr;rhjd khjpupfs;:) %yf;$w;Wr;rhjd khjpupfs;:) %yf;$w;Wr;rhjd khjpupfs;:) %yf;$w;Wr;rhjd khjpupfs;:) %yf;$w;Wr;rhjd khjpupfs;:

eNdh %yf;$w;Wr; rhjd khjpupfs; ,J

Nghd;w xU gFjpNah my;yJ gy gFjpfs;

nfhz;L ,urhad Kiwapy; ,izj;jy;

eNdh njhopEl;gr; rhiyapYk;(Nano
Factory)> eNdh njhopEl;g $lq;fspYk;

Nkw;nfhs;sg;gLfpd;wJ.
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  (  (  (  (  (ii) fhgd; eNdhf; fl;likg;G:) fhgd; eNdhf; fl;likg;G:) fhgd; eNdhf; fl;likg;G:) fhgd; eNdhf; fl;likg;G:) fhgd; eNdhf; fl;likg;G:

fhgdpd; gpwjpUg;gq;fspy; xd;whd g;a+yupd; (Fullerine) xU mikg;ghd>

fPo;j;jug;gLk; fl;likg;Gfs; fhgd; eNdhf; fl;likg;ghfg; gad;gLj;jg;

gLfpd;wd.

* fhgd; gf;fp Nghy;
   (Carbon Bucky Ball)
(fhgdpd; 60 mZf;fs;

nfhz;L jahupf;fg;gl;l

     C60 %yf;$W)

eNdhj; njhopDl;gj;jpd; gad;ghLeNdhj; njhopDl;gj;jpd; gad;ghLeNdhj; njhopDl;gj;jpd; gad;ghLeNdhj; njhopDl;gj;jpd; gad;ghLeNdhj; njhopDl;gj;jpd; gad;ghL

1.1.1.1.1. vupnghUs; cw;gj;jpvupnghUs; cw;gj;jpvupnghUs; cw;gj;jpvupnghUs; cw;gj;jpvupnghUs; cw;gj;jp

,d;W cyfpYs;s vQ;rpa ngw;Nwhypa vupnghUl;fs; rpwpJ fhyj;jpw;Nf

NghJkhdJ. Rtl;L vupnghUl;fspd; jfdk; fhuzkhf ntspNaWk; gr;ir

tPl;L thAf;fs; %yk; Gtp ntg;gkiljy; Kf;fpa fhuzkhf ,Ug;gjhy; khw;W

vupnghUs; tsq;fs; njhlu;ghd Kaw;rpfs; Nkw;nfhs;sg;gl;Ls;sd.

eNdh njhopDl;gj;jpD}L tpidj;jpwd;kpf;f cau;ju kpd; rhjdq;fis cw;gj;jp

nra;tJk;> rpf;fd Kiwapy; vupnghUl; ghtidAk; ,jD}lhf mwpKfk;

nra;ag;gLfpd;wJ.

(a) #upa fyq;fs;:#upa fyq;fs;:#upa fyq;fs;:#upa fyq;fs;:#upa fyq;fs;:

Fiwf; flj;jpfspdhy; #upa fyk; jahupf;fg;gl;Ls;sJ. jw;NghJ ghtidap

Ys;s Fiwflj;jpapD}lhf mjpfsT #upa rf;jpia cwpQ;rf;$ba tifapy;

jahupf;fg;gl;Ls;sJ. NkYk; mj;jifa #upa fyq;fspD}lhf cs;sf

flj;jhw;iw cau;kl;lj;jpw;Ff; nfhz;L tuyhk;.

(b) Ijurd; vupnghUs; fyk;:Ijurd; vupnghUs; fyk;:Ijurd; vupnghUs; fyk;:Ijurd; vupnghUs; fyk;:Ijurd; vupnghUs; fyk;:

vupnghUl; fyj;jpD}lhf kpd; ,urhadr; nrad;Kiwa+lhf kpd; rf;jpia

cw;gj;jp nra;ayhk;. ,t;tifahd fyq;fspy; kpfr; rpwe;jJ Ijurd;

vupnghUs; fykhFk;. MapDk; ,e;jf; fyj;jpy; Ijuridr; Nrkpj;J itg;gjpy;

gpur;rpid cs;sJ. eNdhg;gjhu;j;jq;fspd; Nkw;gug;gsit mjpfupg;gjdhy;

fhgd; Foha+lhf Ijuridr; Nrkpf;f KbAk;.

* fhgd; eNdh Foha;fs;
    (Carbon nanotubes)

* fhgd; eNdh N`hd;

     (Carbon nanohorns)
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(a) kPNsw;w kpd; fyq;fs;:kPNsw;w kpd; fyq;fs;:kPNsw;w kpd; fyq;fs;:kPNsw;w kpd; fyq;fs;:kPNsw;w kpd; fyq;fs;:

ypjpak; mad; fyq;fNs kPNsw;wf; fyq;fspy; kpfTk; nraw;wpwd; kpf;fJ.

,f;fyq;fs; rpy fhyk; ghtidaw;wpUf;Fkhdhy; kpd;Ndhl;lk; Fiwe;J

tpLtJ ,e;j ypjpak; fyq;fspd; gpujhd FiwghlhFk;.

ypjpak; eNdhf; $l;LnghUs; (Nano Composite) gad;gLj;jg;gbd; ,f;fyj;jpd;
tpidj;jpwd; NkYkjpfupg;gJld;> kpd;fyk; ghtpf;fhj epiyapYk; rf;jp

,of;fg;glhkypUf;Fk;.

(d) fyg;gpdkpd;thfdq;fs; fyg;gpdkpd;thfdq;fs; fyg;gpdkpd;thfdq;fs; fyg;gpdkpd;thfdq;fs; fyg;gpdkpd;thfdq;fs; (Hybird Electric Vehicles):::::
,t;thfdq;fs; cl;jfd ,ae;jpuq;fspdJk; kpd;Nkhl;lhupdJk;

xd;wpizg;ghy; ,aq;FtdthFk;.

eNdh njhopDl;gj;jpd; %yk; cUthf;fg;gLk;  kpiff; (Rg;gu;) nfhs;sstp

(Super capacitor)> ,t;thfdq;fspy; kpd; rf;jpia Nrkpf;Fk; nghUl;L

,izf;fg;gl;Ls;sJ.

(e) ntg;gf; flj;jpyp:ntg;gf; flj;jpyp:ntg;gf; flj;jpyp:ntg;gf; flj;jpyp:ntg;gf; flj;jpyp:

ntg;g rf;jpahdJ ntg;gf; fhtypfs; %yk; jLf;fg;gLfpd;wJ. eNdh

njhopDl;gg; gjhu;j;jq;fSk; fhtypfspy; gad;gLj;Jk; NghJ gpd;tUk;

,ay;Gfisf; nfhz;bUf;Fk;.

1.) rhjhuz ntg;gf;flj;jpypfspYk; ghu;f;f gytpj ntg;gf;flj;jpypg;

gz;Gfs; fhzg;gLjy;.

2.) kpfTk; nky;ypajhf ,Uj;jy;

nrukpf; eNdh Jzpf;iffs;> fhgd;eNdh Jzpf;iffs; Nghd;w jputpaq;

fspy; tspiar; rpiwg;gpbf;fr; nra;tjd; %yk; ntg;gf;flj;jpypj;

jd;ik cUthf;fg;gl;Ls;sJ.

cjhuzk;: 1. VNuh n[y; - Aerogel
  2. eNdh Eiu - Nanofoam

Fspiuj;jhq;Fk; nghUl;L [f;fl; Nghd;w cw;gj;jpfspYk;> vz;nza;

thA Nghd;wtw;iwf; nfhz;l Foha;fspd; ghJfhg;Gf;ftrkplTk;> Aj;jf;

fg;gy;fspYk; eNdh njhopDl;g ntg;gf; fhtypj; jputpak; gad;gLfpd;wJ.

(f) kpd;CLflj;jypd;NghJkpd;CLflj;jypd;NghJkpd;CLflj;jypd;NghJkpd;CLflj;jypd;NghJkpd;CLflj;jypd;NghJ

kpd; CLflj;jypd;NghJ kpd; flj;jpapd; jil fhuzkhf kpd; rf;jpahdJ

rf;jp ntg;g rf;jpahfr; tpuakhfpd;wJ.

eNdhj; njhopDl;g uPjpapy; tbtikf;fg;gl;l tpidj;jpwd;kpf;f flj;jpfspYk;

kpiff;flj;jpfspYk; ntg;g ,og;G jtpu;f;fg;gLfpd;wJ.

(g) eNdh kpif nfhs;sstpeNdh kpif nfhs;sstpeNdh kpif nfhs;sstpeNdh kpif nfhs;sstpeNdh kpif nfhs;sstp

rhjhuzkhd kpd;nfhs;sstpfspy; Nrkpf;fg;gLk; kpd;rf;jp FWfpa fhyNk

Nrkpf;fg;gl;bUf;Fk;. Mdhy; eNdh njhopy;El;g uPjpapy; tbtikf;fg;gl;l

nfhs;sstpfspy; kpd; rf;jpia ePz;l fhyk; Nrkpf;f KbAk;.
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(h) ntg;gkpd; rf;jpapd; nghUl;L (mdy; kpd; rf;jp)ntg;gkpd; rf;jpapd; nghUl;L (mdy; kpd; rf;jp)ntg;gkpd; rf;jpapd; nghUl;L (mdy; kpd; rf;jp)ntg;gkpd; rf;jpapd; nghUl;L (mdy; kpd; rf;jp)ntg;gkpd; rf;jpapd; nghUl;L (mdy; kpd; rf;jp)

ntg;grf;jpia kpd;rf;jpahf khw;Wjy; %yk; ngwg;gLtJ mdy; kpd;

vdg;gLk;. ,q;F gad;gLj;jg;gLk; $W ntg;gkpd; mLf;F (Thermopile)
vdg;gLk;. rhjhuz ntg;gkpd; mLf;Ffspd; tpidj;jpwd; Nghjhikapdhy;

,tw;wpd; ghtid vy;iyg;gLj;jg;gl;Ls;sJ. ntg;gkpd; mLf;F gy ntg;g

,izfshy; MdJ. eNdhg; gjhu;j;jq;fspdhyhd ntg;g ,izfs;

gad;gLj;jpj; jahupf;fg;gLk; ntg;g mLf;Ffs; kpf;f cau; tpidj;jpwd;

cilait. ,t;thwhd ntg;g kpd; mLf;Ffs; gad;gLj;jg;gLk; re;ju;g;gq;fs;

fPNo fhzg;gLfpd;wd.

1. vupnghUl;fspdhy; XLfpd;w thfdq;fspy; kpd;fyj;ij kpd;Ndw;Wtjd;

  nghUl;L kpd; ngWjy;.

2. cly; ntg;gj;jpy; nraw;gLk; iff;fbfhuq;fs;.

(i) eNdh gspq;Ffs; nfhz;l xspfhYk; ,Uthap eNdh gspq;Ffs; nfhz;l xspfhYk; ,Uthap eNdh gspq;Ffs; nfhz;l xspfhYk; ,Uthap eNdh gspq;Ffs; nfhz;l xspfhYk; ,Uthap eNdh gspq;Ffs; nfhz;l xspfhYk; ,Uthap (LED)
,io tpsf;Ffs;> GNshnshupu;T tpsf;Ffs; Mfpatw;wpD}lhf ntg;g

rf;jpahf kpd;rf;jp tpuakhfpd;wJ.

eNdh njhopDl;gj;jpidg; gad;gLj;jpj; jahupf;fg;gLk; gspq;Ffshd

xspfhYk; ,Uthapfspy; gad;gLj;jg;gbd; rf;jp ,og;G kpff; Fiwe;jsthFk;.

,tw;wpd; MAl;fhyk; rhjhuz kpd; Fkpo;fis tpl 20 klq;F mjpfk;

MFk;.

2.2.2.2.2. Efu;Tg; nghUl;fspd; cw;gj;jpapd; NghJEfu;Tg; nghUl;fspd; cw;gj;jpapd; NghJEfu;Tg; nghUl;fspd; cw;gj;jpapd; NghJEfu;Tg; nghUl;fspd; cw;gj;jpapd; NghJEfu;Tg; nghUl;fspd; cw;gj;jpapd; NghJ

(a) cil> Mil cw;gj;jpj; njhopw;rhiyfs;cil> Mil cw;gj;jpj; njhopw;rhiyfs;cil> Mil cw;gj;jpj; njhopw;rhiyfs;cil> Mil cw;gj;jpj; njhopw;rhiyfs;cil> Mil cw;gj;jpj; njhopw;rhiyfs;

rhjhuzkhfg; gad;gLj;Jk; cil> Milfspy; J}R Jzpf;iffs; cs;GFe;J

jq;fp epw;Fk;. ,jdhy; ,tw;iw ,yFtpy; mfw;w KbahJ. vdpDk; eNdh

mstpdhy; jahupf;fg;gLk; Milfspy; mOf;F> J}rp jq;fp epw;Fk; Jthuq;fs;

,y;yhj fhuzj;jhy; mOf;Ffs; gbtjpy;iy. ~~,J Nyhl;l]; tpisT||

(Lotus effect) vd;wiof;fg;gLk;. jhkiu ,iy kPJ tpOk; ePu;j;Jspfs;

tprpwg;gLtJ Nghy; mOf;Ffs; ePq;Fk;.

eNdh mstpdhhd Mil cw;gj;jpapy; PCM (Phase Change Meterial) vd;w
gjhu;j;jKk; cs;slq;Ffpd;wJ.

PCM gjhu;j;jq;fspd; jhf;fk;:

•   cly; ntg;gkjpfupf;Fk; NghJ PCM  gjhu;j;jk; fiue;J cly; ntg;gj;ij

 cwpQ;Rk;.

•  Fspu;thd #oypy; PCM jputpak; jpz;kkhf khw;wkile;J ntsptUk;

 ntg;gj;jpdhy; cly; ntg;gk; cau;tilAk;.

eNdh mstpy; jahupf;fg;gLk; fhYiwfSf;F eNdh mstpyhd nts;spj;

Jzpf;iffisf; fyf;Fk;NghJ fpUkp ehrpdpfspd; gz;igg; ngWfpd;wJ.

fhgd; eNdh Foha;fisg; gad;gLj;jpj; jahupf;fg;gLk; eNdh ehu;fs;

(Nano fibre) nfhz;L Fz;L Jisf;fhj Nkyq;fpfs; nky;ypajhfTk;

nkd;ikahdjhfTk; jahupf;fg;gLtjhy;> mit ePiuAk; fpUkpfisAk;

cl;nry;ytpLtjpy;iy.
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    (b)  moF rhjdg; gzpfspd;NghJ moF rhjdg; gzpfspd;NghJ moF rhjdg; gzpfspd;NghJ moF rhjdg; gzpfspd;NghJ moF rhjdg; gzpfspd;NghJ

rUkj;jpw;Fj; (Njhy;) Njitahd tpw;wkpd; kw;Wk; ,sik NgZk;

,urhadq;fs; (Anti aging Chemicals)
cjhuzk;: nul;bdy; (Retinal)> nfhOg;gkpyj;Jld; Nru;f;fg;gl;l fspk;ghf

clypy; G+Rtjw;nfd moFrhjdf; filfspy; fhzg;gLfpd;wd. ,it

ePu py ; fiuahjepiyapypUg ;gjhy; tpidj;jpwDld; clypdhy;

cwpQ;rg;glkhl;lhJ. MapDk; eNdh mstpdhyhd cUz;ilfspy;

Nkw;$wpa tpw;wkpd;> ,sik NgZk; ,urhdq;fs; cs;slf;fg;gl;Ls;sjhy;

Nkw;Fwpg;gpl;l gpur;rpidfisj; jtpu;j;Jf; nfhs;s KbAk;.

#upa fjpu; tPr;rpYs;s nrq;fPo;f; fjpu;fspypUe;J ghJfhg;gjw;nfdj;

jahupf;fg;gl;l (Zinc Oxide) mlq;fpa rd; fPwPk; (Sun Creams) vDk; fspk;G.

,jd; ghtidapd; NghJ rUkk; nts;is epwkhtjhy; ,J [duQ;rf

kw;wjhfp tpl;lJ.

,ijj; jtpu;f;Fk; nghUl;L eNdh msTj; Jzpf;iffspdhy; jahupf;fg;gLk;

fspk;G gad;gLj;Jk;NghJ epwkhw;wk; njuptjpy;iy. mj;Jld; nrq;fPo;f;

fjpu;fis cwpQ;RtjhYk; khw;wkpy;iy. ,e;j eNdhj; Jzpf;ifs; kpf

Ez;zpanjd;gjhy; NjhypD}L nrd;W ePz;l fhyk; nraw;gLtjhy; fjpu;

tPr;rpypUe;J ed;F ghJfhg;gspf;Fk;.

(c) mjp cau; typikahd gPq;fhd; jiu XLfs;mjp cau; typikahd gPq;fhd; jiu XLfs;mjp cau; typikahd gPq;fhd; jiu XLfs;mjp cau; typikahd gPq;fhd; jiu XLfs;mjp cau; typikahd gPq;fhd; jiu XLfs;

rhjhuz jiu XLfs; cilaf;$bad. vdNt ituk; Nghd;W typikahd

jhfTk; nespa Kbahj cWjpahdjhfTk; cs;s nrukpf; gjhu;j;jq;fs;

(rpypf;fd; fhigl; eNdhg;gspq;Ffs;) eNdh njhopDl;gj;jpdhy;

jahupf;fg;gl;Ls;sd. NkYk; ,it mjpf ntg;gj;ijAk; mjpAau; fjpu;

tPr;irAk; jhq;ff;$bad.

(d) eNdh tu;zg;G+r;ReNdh tu;zg;G+r;ReNdh tu;zg;G+r;ReNdh tu;zg;G+r;ReNdh tu;zg;G+r;R

rhjhuz tu;zg; G+r;Rfs; G+Rk;NghJ Ez;zpa Jthuq;fs; Njhd;Wfpd;wd.

,jdhy; mOf;Fs;> J}rpfs; cl;nry;tjhy; mg;G+r;Rfs; epwk; khwptpLk;.

eNdh njhopDl;gj;jpdhy; jahupj;j tu;zg;G+r;Rfs; G+Rk;NghJ ePz;l fhyk;

epwk;khwhky; gspr;nrd;W fhzg;gLk;. fz;zhbkPJ eNdh tu;zg;G+r;Rg;

G+Rtjhy; mOf;filahjpUg;gJld;> kioapd;NghJ fz;zhb J}a;ikahf;

fg;gl;LtpLk;. thfdq;fspYk;> cau;e;j fl;blq;fspYk; gad;gLj;Jtjw;F

eNdhtu;zg;G+r;R rpwe;jJ.

(e) tpisahl;Lg; nghUl;fs; cw;gj;jpapd;NghJtpisahl;Lg; nghUl;fs; cw;gj;jpapd;NghJtpisahl;Lg; nghUl;fs; cw;gj;jpapd;NghJtpisahl;Lg; nghUl;fs; cw;gj;jpapd;NghJtpisahl;Lg; nghUl;fs; cw;gj;jpapd;NghJ

gl;kpd;ld;> nudp];> Nfhy;g; Nghd;w tpisahl;Lfspd;NghJ gad;gLk; Nfhy;fs;

kpf;f cWjpahdjhfTk;> tisahjjhfTk; ,NyrhdjhfTk; cw;gj;jp

nra;Ak;nghUl;L fhgd; eNdh ehu;fs; (Carbon Nano Fibre) ghtpf;fg;gLfpd;wd.
(f) fiwapy; g+r;R cw;gj;jpapd; NghJfiwapy; g+r;R cw;gj;jpapd; NghJfiwapy; g+r;R cw;gj;jpapd; NghJfiwapy; g+r;R cw;gj;jpapd; NghJfiwapy; g+r;R cw;gj;jpapd; NghJ
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cNyhf Nkw;gug;gpy; ePUf;Fk; tspf;Fk; njhlu;G Vw;gLtjhy; mJ

mupg;Gf;Fs;shfpd;wJ. MapDk;> eNdh tu;zg;G+r;rpd; Nyhl;l]; tpisT

fhuzkhf ePu; Njq;fp epw;fhikahy; cNyhfk; mupg;Gf;Fs;shfhky;

jtpu;f;fg;gLfpd;wJ. eNdh Nru;Nfhdpah  (Nano Sirconia) vdg;gLk; tu;zg;g+r;rpd;

%yk; thfd ,ae;jpuq;fspy; Vw;gLk; cNyhf mupg;Gj; jLf;fg;gLfpd;wJ.

(g) nraw;if ,wg;gu; cw;gj;jpapd;NghJnraw;if ,wg;gu; cw;gj;jpapd;NghJnraw;if ,wg;gu; cw;gj;jpapd;NghJnraw;if ,wg;gu; cw;gj;jpapd;NghJnraw;if ,wg;gu; cw;gj;jpapd;NghJ

IjNuhfhgd;fspd; gy;gFjpaq;fs; ,iztjhy; ,wg;gu; cz;lhfpd;wJ.

,q;F eNdh mstpyhd myFfs; xd;wpiztjdhy; cau;jukhd nraw;if

,wg;gu; cw;gj;jp nra;a Kbjy;.

(h) thfdq;fs; cw;gj;jpapd;NghJthfdq;fs; cw;gj;jpapd;NghJthfdq;fs; cw;gj;jpapd;NghJthfdq;fs; cw;gj;jpapd;NghJthfdq;fs; cw;gj;jpapd;NghJ

mYkpdpa cNyhfj;jpy; eNdhcw;gj;jp nra;Ak;NghJ mJ kpf;f cWjp

ahdJk;> ,yFtpy; khw;wkilahjJk;> mbgLk;NghJ cWjpj; jd;ik

fhl;LtJk; mt;thNw ghukw;wjhfTk; Md ,ay;Gfs; nfhz;ljhf mikAk;.

cNyhff; fyitfs; nfhz;l thfdg; gFjpfs; jahupg;gjw;Fk;> mjpu;Tfisj;

jhq;Fk; jpwDs;s typikkpf;f thdf; $Wfis cw;gj;jp nra;tjw;Fk;

fPwy;fs; Vw;glhJ ePz;lfhyk; gspr;nrd ,Uf;ff;$ba tu;zg;G+r;Rfs;

cw;gj;jp nra;Ak; nghUl;L eNdh njhopDl;gk; gad;gLj;jg;gLk;.

NkYk;> epiwjfdk; Vw;gLk; nghUl;L tpidj;jpwDs;s vupnghUs; jfdj;jpw;

fhf gjhu;j;jq;fSk; eNdhj; Jzpf;iffisg; gad;gLj;jpj; jahupf;fg;gL

fpd;wd.

(i) fpUkpehrpdpfs; cw;gj;jpapd; nghUl;LfpUkpehrpdpfs; cw;gj;jpapd; nghUl;LfpUkpehrpdpfs; cw;gj;jpapd; nghUl;LfpUkpehrpdpfs; cw;gj;jpapd; nghUl;LfpUkpehrpdpfs; cw;gj;jpapd; nghUl;L

ill;Nldpak; xl;irl;L> rpq;F xl;irl;L> upd; xl;irL kw;Wk; rpq;F ry;igL

Nghd;w eNdhj; Jzpf;iffshd xspapay; Cf;fpfs;  (Photo Catalysts -
xspAs;sNghJ ,urhadj; jhf;fj;jpy; gad;gLj;Jk;) Nghd;W nraw;gLfpd;wJ.

eNdhj; Jzpf;iffs; %ykhf cUthf;fg;gLk; xspapay; Cf;fpfs;

nraw;ghl;il> ePu;J}a;ikahf;Fk; nghUl;L gad;gLj;j KbAk;.

3.3.3.3.3. kUj;Jtf;fy;tpg; Gyj;jpy;kUj;Jtf;fy;tpg; Gyj;jpy;kUj;Jtf;fy;tpg; Gyj;jpy;kUj;Jtf;fy;tpg; Gyj;jpy;kUj;Jtf;fy;tpg; Gyj;jpy;

    Neha; fz;lwpjy; nghUl;L

• eNdh kUj;Jt tpQ;Qhdk;     Neha;j;jLg;gpd; nghUl;L

    Neha;r; rpfpr;irapd; nghUl;L

(a) Neha; Fzq;Fwpfs; fz;lwpAk; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha; Fzq;Fwpfs; fz;lwpAk; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha; Fzq;Fwpfs; fz;lwpAk; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha; Fzq;Fwpfs; fz;lwpAk; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha; Fzq;Fwpfs; fz;lwpAk; nghUl;L eNdh kUj;Jt tpQ;Qhdk;
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eNdh njhopDl;gj;jpidg; gad;gLj;jp cUthf;fg;gl;L ,d;Wk; ghtpf;fg;gLk;

Muk;g kl;l cgfuzq;fSk; $WfSk; mtw;wpdhy; nra;af;$baitAk;.

•  FUjpg; gupNrhjid nra;tjw;F

•  FUjp mKf;fj;ij msg;gjw;F

•  ,jaj;Jbg;ig msg;gjw;F

•  cly; ntg;gepiyia msg;gjw;F

   (b) Neha;j; jLg;gpd; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha;j; jLg;gpd; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha;j; jLg;gpd; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha;j; jLg;gpd; nghUl;L eNdh kUj;Jt tpQ;Qhdk;Neha;j; jLg;gpd; nghUl;L eNdh kUj;Jt tpQ;Qhdk;

(i) Ez;Zapu; nfhy;ypf; fspk;G

itj;jparhiyfspy; fpUkpfs; guk;giyj; jLg;gjw;F> rj;jpurpfpr;ir

cgfuzq;fSk; rj;jpurpfpr;ir $lq;fSk; Rfhjhug; ghJfhg;G ngWk;

nghUl;L ,e;jf; fspk;G gad;gLfpd;wJ. ,jd; nghUl;L> ill;Nldpak;

xl;irLk; (TiO2)> nts;sp eNdhj;Jzpf;iffSk; cgNahfpf;fg;gLfpd;wd.

(ii) eNdh tbfs;
jw;nghJs;s tbfspYs;s Jthuq;fs; ituRfspYk; ngupjhf ,Ug;gjhy;

ituR Nghd;w Ez;zq;fpfis KOikahfj; tbf;f KbahJs;sJ vdpDk;>

ill;Nldpak; ilxl;irl;L> nts;speNdhj; Jzpf;iffs; %yk;

jahupf;fg;gLk; tbfspdhy; ituR clypDl;GFtJ jtpu;f;fg;gLk;.

(iii) eNdh kUj;Jt rpfpr;ir

kUe;Jfs; cs;slq;fpa nraw;wpwDs;s Nru; nghUl;fspd; (Active       Ingre-
dient)  ePupy; fiuAe; jd;ikiaf; $l;bdhy; FUjpapd; cwpQ;Rk; jd;ikia

,yFthf;Ftjw;F eNdh njhopDl;gj;ijg; gpuNahfpf;fyhk;.

cjhuzk;: Neh mfw;wpfs; (Pain killers)> njha;T ,iog;gpw;fhd kUj;Jtk;

(iv) capupay; NuhNghf;fs;

300 msthd guk;giuayFfs; nfhz;l FWfpa mstpDs; mlq;Fk;

capupay; gw;wPupah NuhNghf;fs; jahupf;fg;gl;Ls;sd. ,t;thwhd

NuhNghf;fSf;F tpw;wkpd;> XNkhd;> nehjpaq;fs; Nghd;w jputpaq;fs;

cw;gj;jpahf;Fk; jpwidg; ngw;Wf;nfhLf;fyhk;.

clypYs;s er;Rj;jd;ikia cwpQ;rp mitfis eQ;rw;wjhf khw;Wk;

jpwid ,e;j NuhNghf;fSf;Fg; ngw;Wf; nfhLf;fyhk;.

,e;j NuhNghf;fs; Gw;W Neha;f;fyq;fspDs; cupa kUe;ijr; nrYj;jp

(Vida fyq;fSf;F er;Rj;jd;ikahd) mf;fyq;fSf;F khj;jpuk; eNdh

rpfpr;ir mspf;Fk;.

   (v) ePupopT Nehia mopg;gjw;F eNdh njhopDl;gk;

,d;Rypd; XNkhd; mlq;fpa Ez;rhjdnkhd;W clypDs; nghUj;Jtjd;

%yk;> mr;rhjdj;jpYs;s eNdh msthd Jthuq;fspD}lhf ePz;l

fhyj;jpw;Fj; Njitahd msTg; gpukhzg;gb me;j XNkhd; clypDs;

tpLtpf;fg;gLk;.
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NkYk; gd;wpapYs;s rijapapd; ,d;Rypd; Ruf;Fk; fyq;fis ,r;rhjdj;jp

D}L cl;nrYj;jpg; nghUj;Jk; rpfpr;ir Kiw jw;NghJ Ma;tpYs;sJ.

(vi) eNdh XLfspD}lhf Nkw;nfhs;Sk; rpfpr;ir

eNdh njhopDl;g%lhfj; jahupf;fg;gLk; ituR mstpyhd Ez;zpa XLfspy;

kUe;Jfs; Nrkpf;fg;gLk;. ,it Crpapd; %yk; clypDs; nrYj;jg;gl;L

rpfpr;ir Njitahd NehAs;s fyq;fisr; #o itj;Jg; gpd;G nrq;fPo;f;;

fjpu;fis me;j Xl;ilf; fiuf;fr; nra;J Njitahd msTg; gpukhzg;gb

kUe;J nrd;wilar; nra;a KbAk;. (Gw;W Neha;f;fyq;fspy; rpfpr;irapd;

nghUl;Nl ,J gad;gLj;jg;gLk;.)

(vii) nraw;if vYk;GfSf;fhd eNdh njhopDl;gk;

vYk;Gfspy; fy;rpak;> nghRNgw;W fhzg;gLfpd;wJ. rupahd msTg;

ngWkhdj;ijf; nfhz;l GNshupd; %yk; vYk;G typikahf;fg;gLfpd;wJ.

Nkw;Fwpj;j ,urhadg; gjhu;j;jk; mlq;fpAs;s ,aw;iff; fdpkk; mg;gj;ijw;W

MFk;. mg;gj;ijw;Wfspy; eNdh mstpshd $l;Lg;nghUs; (Composite)
%yk; gw;Fopfis milf;fTk;> nraw;if vYk;Gfis cw;gj;jp nra;tjpYk;

Mu;tk; fhl;lg;gLfpd;wJ.

eNdh njhopDl;gj;jpd; ghjpg;GfSk; cupajPu;TfSk;eNdh njhopDl;gj;jpd; ghjpg;GfSk; cupajPu;TfSk;eNdh njhopDl;gj;jpd; ghjpg;GfSk; cupajPu;TfSk;eNdh njhopDl;gj;jpd; ghjpg;GfSk; cupajPu;TfSk;eNdh njhopDl;gj;jpd; ghjpg;GfSk; cupajPu;TfSk;

#oy; khriljy;#oy; khriljy;#oy; khriljy;#oy; khriljy;#oy; khriljy;

eNdh njhopDl;gj;jpd; fhuzkhf eNdh mstpyhd Nru;it %yf;$Wfs;

tspkz;lyj;ijAk; ePiuAk; nrd;wilfpd;wd. mg;NghJ Rthrg; ghija+lhfNth>

my;yJ czTf; FohapD}lhfNth clk;gpDs; nry;Yk; eNdh Jzpf;iffs;

fhuzkhf ghjpg;ghd Rfhju tpisTfs; Vw;gLk;. Mifahy; #oy; khriljiyf;

Fiwg;gjw;fhd cghaq;fisj; Njbg;ghu;f;fNtz;Lk;. ,jd; nghUl;Lg; gy Kiwfs;

cs;sd.

eNdh Ez;Lis tbfs; eNdh Ez;Lis tbfs; eNdh Ez;Lis tbfs; eNdh Ez;Lis tbfs; eNdh Ez;Lis tbfs; (Nanoporous Filters) ghtpj;jy;ghtpj;jy;ghtpj;jy;ghtpj;jy;ghtpj;jy;

jw;NghJ rPrpak; xl;irl;L (Cs2O) cgNahfpj;J jahupf;fg;gl;Ls;s eNdh mstpyhd

Ez;Lis tbjl;Lf;fspD}lhf jfdj;jpd;NghJ cUthFk; Njitaw;w thAf;fisr;

nrYj;Jtjd; %yk; mq;Fs;s eNdh mstpyhd thA khrhf;fpfis cwpQ;rr;

nra;a KbAk;. ,jdhy; tspkz;lyj;ij milAk; thA khrhf;fpfspd; msT

FiwAk;.

#oy; khrhf;fpfSld; njhlu;Gs;s eNdh mstpyhd nghUl;fs;#oy; khrhf;fpfSld; njhlu;Gs;s eNdh mstpyhd nghUl;fs;#oy; khrhf;fpfSld; njhlu;Gs;s eNdh mstpyhd nghUl;fs;#oy; khrhf;fpfSld; njhlu;Gs;s eNdh mstpyhd nghUl;fs;#oy; khrhf;fpfSld; njhlu;Gs;s eNdh mstpyhd nghUl;fs;
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Mrdpf; (As) Nghd;w eLepiyahd #oy; khrhf;fpj; Jzpf;iffSld; gpizg;ig

Vw;gLj;jp> me;j khrhf;fpfis #oypypUe;J mfw;Wtjw;F eNdh Jzpf;iffs;

cw;gj;jp nra;ag;gl;Ls;sd. Mrdpf; Nghd;w eLepiyahd #oy; khrhf;fpfis

mopj;njhopj;jy; Xu; gpur;rpidahf cs;s ,e;j Afj;jpy;> ePupYs;s Mrdpf;

nrwpitf; Fiwg;gjw;F eNdh mstpyhd ,Uk;G xl;irl;Lj; Jzpf;iffs;>

Mrdpf;Fld; njhlu;GgLj;jg;gLk;. gpd;du;> fhe;jg; Gyj;ijg; gad;gLj;jp ,e;j

khrhf;fpfs; ePupypUe;J mfw;wg;gLk;.

eNdh (Fiwflj;jp nkd;rt;Tfs;) czupfs; eNdh (Fiwflj;jp nkd;rt;Tfs;) czupfs; eNdh (Fiwflj;jp nkd;rt;Tfs;) czupfs; eNdh (Fiwflj;jp nkd;rt;Tfs;) czupfs; eNdh (Fiwflj;jp nkd;rt;Tfs;) czupfs; (Sensors)
ehf xl;irl;L (ZnO) Nghd;w eNdh Fiwflj;jpfs; tspkz;lyj;jpYs;s Njitaw;w

thAf;fis czu;tjw;F Vw;wthW cw;gj;jp nra;ag;gl;Ls;sd. fhgd;

nkhndhl;irl;L (CO), iejurd; xl;irl;L (NO) Nghd;w Njitaw;w thAf;fspd;

nrwpT $bapUf;Fk;NghJ mtw;wpilNa gpizg;Gfis cz;lhf;Fk;. mt;

thAf;fspd; nrwpT Fiwe;jTld; gpize;j thAf;fs; kPz;Lk; gpuptilAk;. ,jd;

%yk; efuq;fspd; tspkz;lyj;jpd; epiyikia msf;fKbAk;.

NtW gpur;rpidfs;:NtW gpur;rpidfs;:NtW gpur;rpidfs;:NtW gpur;rpidfs;:NtW gpur;rpidfs;:

• kpf Ez;zpa mstpyhd Nghu; MAjq;fspd; cw;gj;jpahy; cUthFk; vr;rupf;if.

• eNdh mstpyhd er;R ,urhadg; Nghu;r; re;ju;g;gq;fspy; mit ghtpf;fg;gl;lhy;

Vw;gLk; vr;rupf;if.

• ,yj;jpudpay; $Wfspd; mjPj cw;gj;jpapdhy; r%fj;jpy; cUthFk; r%fg;

gpur;rpid (fyhrhug; gpur;rpid)

jtW vq;Nf?

Nkw;Fwpj;j rfy gpur;rpidfSf;Fk; cz;ikapNy njhopDl;gNkh> etPd

fz;Lgpbg;Gf;fNsh fhuzkhf miktjpy;iy.

mit> njhopDl;gj;jpd; jtwhd ghtidapdhy; Vw;gLtjhFk;. ,Ug;gpDk;> eNdh

njhopDl;gj;jpdhy; Vw;glf;$ba tpisTfs; gw;wp nraw;gLtjw;Fk; mtw;iwj;

jtpu;g;gjw;Fk; Xu; epWtdk; cs;sJ. mJ Center for Responsible Nanotechnology.
mjd; ,izaj;js tiyaikg;G www.crnano.orgMFk;.
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Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0 ::::: jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.1Nju;r;rp kl;lk; 5.1Nju;r;rp kl;lk; 5.1Nju;r;rp kl;lk; 5.1Nju;r;rp kl;lk; 5.1 ::::: g+f;fspd; cUttpay; gy;tifikia ,dq;fhz;gjw;fhf

Njbaha;tpyPLgLtu;.

nraw;ghL    5.1 :nraw;ghL    5.1 :nraw;ghL    5.1 :nraw;ghL    5.1 :nraw;ghL    5.1 : ~~vy;yhg; g+f;fSk; rkr;rPuhditah?˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • nrt;tuj;jk;g+

• ,izg;G 5.1.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ,uz;L.

• ,izg;G 5.1.2 ,y; jug;gl;Ls;s  ~~vy;yhg; g+f;fSk;

rkr;rPuhditah?|| fl;Liuapd; 2 gpujpfs;.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 5.1.1gb 5.1.1gb 5.1.1gb 5.1.1gb 5.1.1 ::::: • khjpupg;g+nthd;whf nrt;tuj;jk; g+it tFg;gpy;

rku;g;gpAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• g+f;fhk;G> Ve;jp> Gy;yp> my;yp> Mzfk;> ngz;zfk;

Mfpad g+tpd; gpujhd ghfq;fs; MFk;.

• Nkw;gb xt;nthU gFjp %yKk; g+tpw;F Kf;fpakhd

rpwg;ghd gzpfs; epiwNtw;wg;gLfpd;wd.

• Nkw;gb gFjpfspd; cUttpay; gy;tifik fhuz

khf g+f;fSf;fpilNa gy;tifik epyTfpd;wJ.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 5.1.2gb 5.1.2gb 5.1.2gb 5.1.2gb 5.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 5.1.3gb 5.1.3gb 5.1.3gb 5.1.3gb 5.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• g+nthd;wpd; my;yp> Gy;yp> Nfruk;> #yfk; Mfpa

ghfq;fspd; rkr;rPu;j;jd;ikf;Nfw;g g+ tiffis

,dq;fhzyhk;.

• g+f;fspd; rkr;rPu;j; jd;ikf;Nfw;g tifg;gLj;Jk;NghJ

gpd;tUkhW ngauplyhk;.

• Miur;rkr;rPu; g+f;fs;

• ,Ugf;fr;rkr;rPu; g+f;fs;

• rkr;rPuw;w g+f;fs;

• ~vy;yhg; g+f;fSk; rkr;rPuhdit| fl;Liu %yk;

,J gw;wp NkYk; tptukwpayhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• g+nthd;wpd; gpujhd ghfq;fis ngaupl;L mtw;wpd; gzpfis tptupg;ghu;.

• g+tpd; ghfq;fspd; cUttpay; gy;tifikia ntspg;gLj;jpf; fhl;Lthu;.

• rkr;rPu; jd;ikapdbg;gilapy; g+f;fis tifg;gLj;Jthu;.

• mtjhdpf;Fk; jpwd;fisg; ngWthu;.

• fw;gjd; trjp fUjp ghFghl;ilg; gad;gLj;Jthu;
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,izg;G 5.1.1,izg;G 5.1.1,izg;G 5.1.1,izg;G 5.1.1,izg;G 5.1.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||

• g+tpd; my;ypfspd; mikg;gpw;Nfw;g g+f;fis tifg;gLj;jf;$ba ,uz;L Kiwfs;

gpd;tUkhW@

• FO xd;W :  Miur; rkr;rPuhd g+f;fs;

• FO ,uz;L :  ,Ugf;fr; rkr;rPuhd g+f;fs;

• vy;yhg; g+f;fSk; rkr;rPuhditah vDk; fl;Liuapd; mbg;gilapy; cq;fs;

FOtpw;fhd g+itg; gw;wp Njbaha;tpy; <LgLq;fs;.

• jug;gLk; g+f;fspypUe;J cq;fs; FOtpw;fhd rkr;rPu;jd;ikAila g+f;fis

gpupj;njLq;fs; (vQ;rpa g+f;fis kw;iwa FOtpw;F toq;Fq;fs;.)

• NtWgLj;jpa g+f;fspd; njspthf ,dq;fhzf;$ba ghfq;fisg; gw;wpAk;>

mg;ghfq;fs; mike;Js;s tpjk; gw;wpAk;> fhzf;$ba rpwg;gpay;Gfs; gw;wpAk;>

gy;tifik gw;wpa jfty;fs; gw;wpAk; fye;JiuahLq;fs;.

• cq;fs; FOtpw;fhd g+ tiff;F NkYk; cjhuzq;fs; ngWq;fs;.

• cq;fs; Njliyf; ftu;r;rpfukhf rku;g;gpf;fj; jahuhFq;fs;.

,izg;G 5.1.2,izg;G 5.1.2,izg;G 5.1.2,izg;G 5.1.2,izg;G 5.1.2

~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||~~vy;yhg; g+f;fSk; rkr;rPuhditah?||

g+f;Fk; jhtuq;fspd; ,dg;ngUf;f mikg;ghf g+f;fisf; Fwpg;gplyhk;. g+f;fs;

jhtuj;jpd; mq;Fug; ghfnkhd;whFk;. mJ mUk;nghd;wpypUe;J tsUk;.

g+tpd; my;ypfs; mikAk; tpjj;jpw;Nfw;g rpy tiffshf gpupf;fg;gLk;.

Miur;rkr;rPuhd g+f;fs;Miur;rkr;rPuhd g+f;fs;Miur;rkr;rPuhd g+f;fs;Miur;rkr;rPuhd g+f;fs;Miur;rkr;rPuhd g+f;fs;

gy mr;Rf;fspD}lhf ,uz;L rk gFjpfshfg;

gpupf;ff;$bathW mike;Js;s g+f;fs; Miur;

rkr;rPuhd g+f;fshFk;.

mtw;Wf;fhd cjhuzk;mtw;Wf;fhd cjhuzk;mtw;Wf;fhd cjhuzk;mtw;Wf;fhd cjhuzk;mtw;Wf;fhd cjhuzk;

myup> nrt;tuj;ij> [k;Gehty;> nfha;ah>

Nghfd;tpyh> ky;ypif> thjklf;fp> nfhbj;

Njhil> gg;ghrp> gl;bg;g+> g+rdp> gPu;f;F> ghfy;.

glj;jpy; fhl;Lg;gl;Ls;s g+tpy; Nghd;W

Miur;rkr;rPuhd g+it ve;j xU Miua+lhfTk;

,uz;L rkghjpfshfg; gpupf;fyhk;.



208

tpQ;Qhdk; - juk; 9

d¾
,Ugf;fr; rkr;rPuhd g+f;fs;,Ugf;fr; rkr;rPuhd g+f;fs;,Ugf;fr; rkr;rPuhd g+f;fs;,Ugf;fr; rkr;rPuhd g+f;fs;,Ugf;fr; rkr;rPuhd g+f;fs;

xU mr;rpD}lhf khj;jpuk; ,uz;L rk gFjpf

shfg; gpupf;ff;$ba g+f;fs; ,Ugf;fr;rkr;rPuhd

g+f;fs; vdg;gLk;.

,t;tif g+f;fSf;fhd cjhuzq;fs;,t;tif g+f;fSf;fhd cjhuzq;fs;,t;tif g+f;fSf;fhd cjhuzq;fs;,t;tif g+f;fSf;fhd cjhuzq;fs;,t;tif g+f;fSf;fhd cjhuzq;fs;

mtiu> mfj;jp> jd;Ngu;[pah

rkr;rPuw;w g+f;fs;rkr;rPuw;w g+f;fs;rkr;rPuw;w g+f;fs;rkr;rPuw;w g+f;fs;rkr;rPuw;w g+f;fs;

NtW rpy g+f;fspy; ve;j xU rkr;rPu; mr;Rk; ,y;iy. ,t;thwhd tifg;

g+f;fs; rkr;rPuw;w g+f;fshFk;. cjhuzk; kzpthio
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Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0 ::::: jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.2Nju;r;rp kl;lk; 5.2Nju;r;rp kl;lk; 5.2Nju;r;rp kl;lk; 5.2Nju;r;rp kl;lk; 5.2 ::::: tpQ;Qhd uPjpapyhd epajpfspdbg;gilapy; g+f;fspd;

fl;likg;ig tptupg;ghu;.

nraw;ghL    5.2 :nraw;ghL    5.2 :nraw;ghL    5.2 :nraw;ghL    5.2 :nraw;ghL    5.2 : ~~tpQ;Qhdf; fz;Nzhl;lj;jpy; g+f;fs;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • nghJ Nkirapy; itf;fg;gl;l gy g+f;fs;

• ,izg;G 5.2.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ,uz;L.

• ,izg;G 5.2.2 ,y; jug;gl;Ls;s ~~g+tpd; rpwg;G||

fl;Liuapd; 3 gpujpfs;.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 5.2.1gb 5.2.1gb 5.2.1gb 5.2.1gb 5.2.1 ::::: • nghJNkirapYs;s g+f;fis tFg;gpy; fhl;Lq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• g+f;fSs;s #oypd; mofpdhy; ngUk; kfpo;T

Vw;gLk;;.

• jhtuj;jpw;F g+f;fs; Vd; mtrpankd Njb mwpjy;

Ntz;Lk;.

• g+f;fspd; gy;tifikia tptupf;f Vw;Wf;nfhz;l

tpjp Kiwfs; mtrpak;;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 5.2.2gb 5.2.2gb 5.2.2gb 5.2.2gb 5.2.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 5.1.3gb 5.1.3gb 5.1.3gb 5.1.3gb 5.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.
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• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• jhtuq;fspd; epyTiff;F tpNrl gq;fspg;igg;

g+f;fs; toq;Ffpd;wd.

• g+f;fspd; fl;likg;ig tpQ;Qhd uPjpapy; Muha

KbAk;.

• ~~g+tpd; rpwg;G|| fl;Liu %yk; ,J njhlu;ghd

Nkyjpf jfty;fisg; ngw KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• g+it tptupf;fj; Njitahd epajpfis Njbaha;thu;.

• g+r; #j;jpuk; g+ tpsf;fg;glk; Mfpatw;iwf; fl;bnaOg;Gthu;.

• tpQ;Qhd Kiwapay;fisg; gad;gLj;jpj; jug;gl;l g+nthd;wpd; fl;likg;ig

tptupg;ghu;.

• capupay; gy;tifikia kjpg;ghu;.

• tpQ;QhduPjpapyhd Ma;tpyPLgLthu;.

,izg;G 5.2.1,izg;G 5.2.1,izg;G 5.2.1,izg;G 5.2.1,izg;G 5.2.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~tpQ;Qhdf; fz;Nzhl;lj;jpy; g+f;fs;||~~tpQ;Qhdf; fz;Nzhl;lj;jpy; g+f;fs;||~~tpQ;Qhdf; fz;Nzhl;lj;jpy; g+f;fs;||~~tpQ;Qhdf; fz;Nzhl;lj;jpy; g+f;fs;||~~tpQ;Qhdf; fz;Nzhl;lj;jpy; g+f;fs;||

• cq;fs; FOtpw;Fj; jug;gLk; g+ gw;wp ftdk; nrYj;Jq;fs;.

• FO xd;W :  nrt;tuj;jk; g+

• FO ,uz;L :  mfj;jpg;g+

• FO %d;W :  mlk;gd;nfhbg;G+

• ~~g+tpd; rpwg;G|| fl;Liuiag; guprPypj;J g+tpd; mikg;G gw;wp tpQ;Qhd uPjpapy;

Muha;tJ gw;wp Njba MuhAq;fs;.

• mjpYs;s %d;W topfhl;ly;fs; %yk; cq;fs; g+tpd; fl;likg;G gw;wp tpQ;Qhd

uPjpapy; Njba Muha;e;J jfty;fisr; rku;g;gpAq;fs;.

• nghJ Nkirapy; itf;fg;gl;Ls;s ahjhapDk; g+nthd;iw mtjhdpj;J mjd;

fl;likg;G gw;wp NjlypyPLgl Kaw;rpAq;fs;.

• ePq;fs; Njbaha;e;j tplaq;fis ftu;r;rpahf tFg;gpy; rku;g;gpf;f KaYq;fs;.
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,izg;G 5.2.2,izg;G 5.2.2,izg;G 5.2.2,izg;G 5.2.2,izg;G 5.2.2

~~tpQ;Qhd uPjpahd g+tpd; tu;zid||~~tpQ;Qhd uPjpahd g+tpd; tu;zid||~~tpQ;Qhd uPjpahd g+tpd; tu;zid||~~tpQ;Qhd uPjpahd g+tpd; tu;zid||~~tpQ;Qhd uPjpahd g+tpd; tu;zid||

• gpd;tUk; ml;tizg;gb cq;fsJ #oypy; ngwf;$ba xt;nthU g+ tifiaj;

njupTnra;J nfhs;Sq;fs;. xU khztDf;F xU G+ fpilf;Fk; tifapy;

nghUj;jkhd msT g+f;fisf; FOf;fSf;F toq;Fq;fs;.

FO 1FO 1FO 1FO 1FO 1  FO 2 FO 2 FO 2 FO 2 FO 2   FO 3  FO 3  FO 3  FO 3  FO 3

nrt;tuj;ij mfj;jp mlk;gd;nfhb

ntz;b nghd;dhtiu tj;jhis

gUj;jp fpYfpYg;ig fq;Fd;

g+tuR thif jd;Ngu;[pah

fl;Liuapy;  Malvacea, Papilionacea, Convolvulacea Mfpa FLk;gq;fspd; g+f;fs;

njhlu;ghf tptuq;fs; jug;gl;Ls;sd.

MfNt nghJ Nkirapy; itf;fg;gl;Ls;s g+f;fs; kpfj; njspthff; fhzf;$ba

rkr;rPu; jd;ik> ghypay;G> my;yp> Gy;ypfspd; vz;zpf;if> Nfruq;fspd;

vz;zpf;if Mfpatw;wpdbg;gilapy; g+uzkhd g+r; #j;jpuj;ij rku;g;gpj;jy;

mtrpaky;y vd khztu;fSf;F mwpTWj;Jq;fs;.

cq;fs; ftdj;jpw;F:cq;fs; ftdj;jpw;F:cq;fs; ftdj;jpw;F:cq;fs; ftdj;jpw;F:cq;fs; ftdj;jpw;F:

KOg;g+ my;yJ ghjpg;g+itf;fhl;l 5 ,jo;fSld; $ba nrt;tuj;ijg;

g+itAk;. g+tpd; tpsf;fg;glk;> g+ #j;jpuk; Mfpatw;Wf;fhf mfj;jp> tj;jhis

Nghd;w g+f;fisAk; gad;gLj;Jq;fs;. Vidatw;iw tpsf;fkspg;gjw;fhfg;

gad;gLj;Jq;fs;.

,izg;G 5.2.3,izg;G 5.2.3,izg;G 5.2.3,izg;G 5.2.3,izg;G 5.2.3

g+tpd; rpwg;Gg+tpd; rpwg;Gg+tpd; rpwg;Gg+tpd; rpwg;Gg+tpd; rpwg;G

g+f;fs; gw;wpa fzpdp Ntiyj;jpl;lj;ijf; fhl;l fhkpdpapd; khkh jahuhdhu;.

"khkh g+f;fs; gw;wp rpy re;Njfq;fs; cs;sd." re;jpuh $wpdhu;.

~~g+ ,y;yhky; jhtuq;fspdhy; ,Uf;f Kbahjh?||

khkh tpil $WKd;du; rhe;jd; rpupj;jhd;?

~~G+ ,y;yhky; vg;gb fha;f;Fk;? tpj;Jf;fs; cUthFk;|| mtd; Nfl;lhd;.

~~cz;ikjhd;|| khkh tpsf;fpdhu;.

jhtuj;jpd; ,dg;ngUf;f cWg;G g+thFk;. jhtuk; njhlu;e;J tho g+ mtrpak;.

MfNt g+tpd; fl;likg;ig Vw;Wf; nfhz;Ls;s tpQ;Qhd Kiwapy; fw;gJ

gw;wp tpQ;Qhdj; Njly; CD ia ,af;fpathW mtu; $wpdhu;.
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g+f;fspd; fl;likg;ig tpsf;f cjTk; KOg; g+Tk; ghjpg; g+Tk;.

KOg;g+KOg;g+KOg;g+KOg;g+KOg;g+

ghjpg;g+ghjpg;g+ghjpg;g+ghjpg;g+ghjpg;g+   ghjpg;g+tpYs;s #yfk;  ghjpg;g+tpYs;s #yfk;  ghjpg;g+tpYs;s #yfk;  ghjpg;g+tpYs;s #yfk;  ghjpg;g+tpYs;s #yfk;

g+tpd; fl;likg;ig tpsf;f cjTk; G+ #j;jpuk;g+tpd; fl;likg;ig tpsf;f cjTk; G+ #j;jpuk;g+tpd; fl;likg;ig tpsf;f cjTk; G+ #j;jpuk;g+tpd; fl;likg;ig tpsf;f cjTk; G+ #j;jpuk;g+tpd; fl;likg;ig tpsf;f cjTk; G+ #j;jpuk;

Â K(5) C5 Aα G(5)     nrt;tuj;ij

K(5) C5 A(9)+1 G1 mfj;jp

Â K5 C5 A5 G(3) mlk;gd;nfhb

nghJ Nkirapy;> #oypUe;J ngwf;$ba g+f;fis itAq;fs;.

g+f;fs; mstpy; ngupaitahfTk; ghfq;fisg; njspthfg; ghu;f;ff;$bait

ahfTk; ,Uj;jy; mtrpak;.

my;ypAld; ,ize;j

Nfruf; Foy;
Gy;yp

Fwp

  #yfk;
Gy;yp

my;yp

#yfk;

G+tbapiy

Nfruk;

G+f;fhk;G

>

)
)

>

>

∪

>

∪

>>

∪
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,q;F %d;W g+r;#j;jpuq;fs; jug;gl;Ls;sd. g+tpd; fl;likg;igg; gw;wp tpQ;Qhd

uPjpapy; tif Fwpf;Fk; epak Kiw ,JthFk;.

1. rkr;rPu; jd;ik

,q;F Kjypy; Â my;yJ  jug;gl;Ls;sJ.

(Â Miur;rkr;rPu; jd;ik  ,Ugf;fr;rkr;rPu; jd;ik)

,q;F g+tpd; rkr;rPu; jd;ik fhl;lg;gLfpd;wJ. rpy rkak; vt;tpj rkr;rPu;

jd;ikAk; mw;w g+f;fSk; cz;L. mg;NghJ mJ gw;wp ve;j tpsf;fKk;

jug;gLtjpy;iy.

2. g+tpd; ghypay;G (,ypq;fj;jd;ik)

Mz; ngz; <upypq;fk;

rpy jhtuq;fspy; Mz; g+f;fSk; ngz; g+f;fSk; jdpj; jdpahf cUthtJ

gw;wp ePq;fs; mwpe;jpUg;gPu;fs;. vdpDk; ngUk;ghyhd g+f;fs; <upypq;fg;

g+f;fshFk;. NkNy mJ fhl;lg;gl;Ls;s tpjj;ijf; ftdpAq;fs;.

Gy;yp tl;lk;Gy;yp tl;lk;Gy;yp tl;lk;Gy;yp tl;lk;Gy;yp tl;lk;

K vOj;jpdhy; Gy;yp tl;lk; fhl;lg;gLk;. mq;F vj;jid Gy;ypfs; cz;L

vd;gij fPNoAs;s vz;; fhl;Lk;.

K(4)    K5

milg;Gf;Fwpapd; %yk; Gy;ypfs; xd;whf gpize;jpUg;gJ fhl;lg;gLk;.

4. my;ypfs; (,jo;fs;)4. my;ypfs; (,jo;fs;)4. my;ypfs; (,jo;fs;)4. my;ypfs; (,jo;fs;)4. my;ypfs; (,jo;fs;)

mLj;J my;yp tl;lk; gw;wp Muha;Nthk;.

C - corolla C(4) C(5) Mfpad my;ypfspd; vz;zpf;if> my;ypfs; gpize;Js;s

dth> RahjPdkhditah vd;gJ gw;wp Fwpg;gplg;gLk;. my;ypfs; xd;whf

gpize;J FohAUthd mikg;Gld; $ba g+f;fis ePq;fs; fz;bUg;gPu;fs;.

jd;gu;[pah ,jw;Nfhu; cjhuzkhFk;.

5. 5. 5. 5. 5. A - Mzfk;  - Mzfk;  - Mzfk;  - Mzfk;  - Mzfk; (A - Androecium)
A vOj;jpd; %yk; Mzfk; my;yJ Nfruk; fhl;lg;gLk;. rpy g+f;fspy;

Nfurq;fspd; vz;zpf;if KbtpypahFk;. mjhtJ 20 $ba vz;;zpf;ifapy;

Nfruq;fs; mikAkhapd; mjid Kbtpyp vd;gu;. rpy g+f;fspy; Nfruq;fs;

gpizTw;W ,Uf;fTk; $Lk;.

A    A10    A(10)   A(9)+1    A3     A4

>
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6. ngz;zfk; 6. ngz;zfk; 6. ngz;zfk; 6. ngz;zfk; 6. ngz;zfk; (G - Gynoecium)
G vOj;jpd; %yk; ngz;zfk; tif Fwpf;fg;gLk;. #yfk; ,jd; gpujhd

ghfkhFk;. #yfk; gy miwfs; nfhz;lJ. ,jidf; fhl;l miwfspd;

vz;zpf;if fPNo vOjg;gLk;. miwfs; vz;zpf;if milg;gpDs; vOjg;gLk;.

cjhuzk;:                            vOj;jpd; Nky; my;yJ fPohf

rpW NfhL tiuag;gLk;. ,jd; %yk; Gy;yp tl;lj;jpd; mikg;G fhl;lg;gLk;.

Gy;yp tl;lk; #yfj;jpw;F jho;thf mikAkhapd;> mjid G(5) vdf; fhl;Lthu;.

(cau;Tr; #yfk;) Gy;yp tl;lk; #yfj;jpw;F Nkyhf mikAkhapd;       vdf;

fhl;Lthu;. (jho;Tr; #yfk;)  rpy g+f;fspy; my;ypfSld; Nfruq;fs; gpize;J

fhzg;gLk;. tj;jhis> nrt;tuj;ij ,jw;F cjhuzkhFk;.

rpy g+f;fspy; Nfruq;fs; ,jo;fSld; ,ize;J fhzg;gLk;. mlk;gd;nfhb>

tj;jhis> nrt;tuj;ij Nghd;w g+f;fspy; Nfruq;fs; RahjPdkhff;

fhzg;glkhl;lh. gpd;tUk; re;ju;g;gj;ijf; ftdpAq;fs;.

CAk; A Ak; ,ize;Js;sik Nkw;gFjpapy; fhl;lg;gl;Ls;s ,izg;ghy;

Fwpf;fg;gLfpwJ. nrt;tuj;jk; g+it MuhAk; NghJ Nfruq;fs; ,jo;fSld;

gpizTwhJ Nghy; Njhd;wf;$Lk;. vdpDk; Nfruq;fs; ,jo;fspy; cUthd

gFjpAld; gpizTw;W ,Uf;Fk;.

(nrt;tuj;jk; g+it MuhAk; NghJ Nfruq;fs; ,jo;fSld; gpizTwhJ

Nghy; Njhd;wf;$Lk;. vdpDk; Nfruq;fs; ,jo;fspy; cUthd gFjpAld;

gpizTw;W ,Uf;Fk;.)

mLj;J g+r;#j;jpuj;jpy; ftdk; nrYj;JNthk;.

g+f;fspd; fl;likg;ig tptupf;Fk; kw;WnkhU tpjkhd g+ tpsf;fg;;glj;ijf;

Fwpg;gplyhk;.

nrt;tuj;jk; g+tpd;     mfj;jpg;g+tpd;     mlk;gd;nfhbapd;

g+ tpsf;fg;glk;     g+ tpsf;fg;glk;      g+ tpsf;fg;glk;

,q;F g+nthd;wpy; my;yp> Gy;yp> Mzfk;> ngz;zfk; Mfpa fl;likg;ig

G1 G(2)  G(3)  G(3) G(5)
G(2)

G(5)

)

C(4)  A4                           C5  A

α

                       C(5)  A5

) )
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NkypUe;J mtjhdpj;J mtw;wpd; mikg;ig xNu glj;jpy; tiue;J

fhl;LtjhFk;. ,q;F g+tpd; Gy;yp fPo; Nehf;fpAk;> mjw;F vjpu;j;jpirapYs;s

mr;R NkNyAk; mikAkhW glj;ij tiujy; Vw;Wf;nfhs;sg;gl;l epajpahFk;.

G+

  g+tbapiy

mLj;J g+tpsf;fg;glj;ij tpupthf Muha;Nthk;.

mr;R

#yfk;

  Gy;yptl;lk;

  my;yp tl;lk;

,jo;fSld; gpizTw;w Nfruq;fs;

  G+tbapiy

Nkw;gb g+ tpsf;fg;glj;jpd; g+r;#j;jpuj;ij vOJNthk;.

Â K5 C5 A5 G(5)

#yfq;fs; Gy;yp tl;lj;jpw;F jho;thf my;yJ cau;thf mikAkh vd;gij

kl;LNk jPu;khdpf;f KbahJ ,Uf;Fk;.

>>
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Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0 ::::: jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.3Nju;r;rp kl;lk; 5.3Nju;r;rp kl;lk; 5.3Nju;r;rp kl;lk; 5.3Nju;r;rp kl;lk; 5.3 ::::: G+e;Jzu;fspd; Nfhyq;fisj; Njbaha;thu;.

nraw;ghL    5.3 :nraw;ghL    5.3 :nraw;ghL    5.3 :nraw;ghL    5.3 :nraw;ghL    5.3 : ~~nfhj;jhd g+f;fs;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 5.3.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ,uz;L.

• ,izg;G 5.3.2 ,y; jug;gl;Ls;s ,y; mlq;Fk; ~~g+th

g+e;Jzuh|| Mf;fk;

• ,izg;G 5.3.3 ~~fhw;wpy; MbairAk; mofpa kyu;fs;||

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 5.3.1gb 5.3.1gb 5.3.1gb 5.3.1gb 5.3.1 ::::: • ~~g+th g+e;Jzuh|| fijia tFg;gpy; Kd;itf;f ,uz;L

khztu;fisg; gad;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• nrt;tuj;ij Nghd;w jhtuq;fspy; jdpj;jdpg; g+f;fs;

g+f;fpd;wd.

• NtW rpy jhtuq;fspy; nfhj;Jf;fshfg; g+f;fpd;wd.

• mt;thwhd fl;likg;G g+e;Jzu;fs; vdg;gLk;.

• cyif kfpo;tpf;Fk; g+f;fs; gw;wp tpQ;Qhd uPjpapy;

Njly; kfpo;r;rpfukhdJ.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 5.3.2gb 5.3.2gb 5.3.2gb 5.3.2gb 5.3.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 5.3.3gb 5.3.3gb 5.3.3gb 5.3.3gb 5.3.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.
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• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• g+e;Jzu;fs; Edptsu; g+e;Jzu;> Edp tsuhg;

g+e;Jzu; vd ,Utifg;gLk; vdTk;

• g+e;Jzu;fs; gw;wpa NkYk; jfty;fs; ~~fhw;wpy;

mire;jhLk; mofpa kyu;fs;|| fl;Liuapy;

mlq;Fk; vdTk;

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• mq;Fuj;jpy; g+f;fs; mikAk; tpjj;jpw;F Vw;g g+e;Jzu;fis tifg;gLj;jpf;

fhl;Lthu;.

• g+e;Jzu;fspd; gy;tifikiaf; fhl;l nghUj;jkhd cjhuzq;fis Kd;

itg;ghu;.

• #oypYs;s G+e;Jzu;fis tifg;gLj;jj;jf;f epajpfis cgNahfpg;ghu;.

• #oypd; moif tpQ;Qhd uPjpapy; eag;ghu;.

• FOtpDs; Cf;fj;Jld; nraw;gLthu;.

,izg;G 5.3.1,izg;G 5.3.1,izg;G 5.3.1,izg;G 5.3.1,izg;G 5.3.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~G+th G+e;Jzuh||~~G+th G+e;Jzuh||~~G+th G+e;Jzuh||~~G+th G+e;Jzuh||~~G+th G+e;Jzuh||

• cq;fs; FOtpw;Fj; jug;gl;Ls;s jdpg; g+f;fis my;yJ g+e;Jzu;fis

mtjhdpAq;fs;.

• FO xd;W :  jdpg;g+f;fSk; g+e;Jzu;fSk;

• FO ,uz;L :  jdpg;g+f;fSk; g+e;Jzu;fSk;

• jug;gl;Ls;s g+f;fisj; jdpg;g+f;fs; g+q;nfhj;Jf;fs; vd tifg;gLj;Jq;fs;.

• cq;fspd; njhFjpapy; mjpfk; ,Ug;gJ jdpg;g+f;fsh g+f;nfhj;Jf;fsh vd

Njbaha;e;J cq;fs; #oypYk; mt;thWs;sjh vd fye;JiuahLq;fs;.

• ~~fhw;wpy; mire;jhLk; mofpa g+f;fs;|| fl;Liuapy; tptupf;fg;gl;Ls;s Edptsu;

g+e;Jzu;> Edp tsuhg; g+e;Jzu; tiffSf;Fj; jug;gl;Ls;s cjhuzq;fisAk;>

glq;fisAk; Muha;e;J cq;fSf;fhd g+j;njhFjpia tifg;gLj;Jq;fs;.

• cq;fs; Njliyf; ftu;r;rpfukhf rku;g;gpf;fj; jahuhFq;fs;.
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,izg;G 5.3.2,izg;G 5.3.2,izg;G 5.3.2,izg;G 5.3.2,izg;G 5.3.2

~~g+th g+e;Jzuh||~~g+th g+e;Jzuh||~~g+th g+e;Jzuh||~~g+th g+e;Jzuh||~~g+th g+e;Jzuh||

rke;jhit fz;l tre;jp Xb te;jhs;.

~~mf;fh vdf;F ehisf;F ghlrhiyapy; g+f;fspd; ghfq;fisf; $w

Ntz;bAs;sJ. mJ gw;wp $Wq;fs;|| vd;whs;.

~~mg;gbahdhy; g+nthd;iwAk; rtu mynfhd;iwlAk; vLj;J thUq;fs;.||

~~mf;fh ,Njh ngupa g+nthd;iwNa nfhz;L te;Njd;|| vd #upa fhe;jpg;

g+nthd;iw tre;jp gwpj;J te;jhs;.

~~,J g+ty;y g+f;nfhj;J - g+e;Jzu;|| vd rhujh $wpdhs;.

jd;id Nehf;fp Mr;rupaj;Jld; ghu;j;j tre;jpia Nehf;fp ghu;itf;F g+g;Nghy

Njhd;wpdhYk; tpQ;Qhd uPjpapy; MuhAk;NghJ ,J g+f;nfhj;J  vd mwpayhk;

vd rhujh $wpdhu;. ,q;F ngupa ,jo;fSld; $ba Rw;wpAs;stw;wpw;F

fjpu;r; rpW g+ (fjpu;g;g+) vd;gu;. kj;jpAs;s rpW g+f;fs; jl;Lr; rpW g+ vd;gu;.

tre;jp jl;Lr; rpW g+nthd;iwAk; fjpu;r; rpW g+nthd;iwAk; gwpj;J MuhAq;fs;.

Mk; ,J g+f;nfhj;Jj;jhd;." mtu; $wpdhu;.

~~mg;gbahdhy; nrt;te;jp rPdpah];> ghgd;Nlrpah MfpadTk; g+e;Jzu;fs;

my;yth?|| mts; $wpdhs;.

mJ khj;jpuky;y. me;J}upak;> Njq;fha;> thio Nghd;witAk; g+e;Jzu;fs;.

g+f;fs; gw;wp tpsf;fkspj;j rhujh nrt;tuj;jk; g+nthd;iwg; gwpj;jhs;.

•  g+j;njhFjpfisj; jahupf;Fk;NghJ ,uz;L FOf;fSf;Fk; jdpg;g+f;fSk; g+e;Jzu;

fSk; mlq;FkhWk; xNu tifg;g+ ,uz;L FOf;fSf;Ff; fpilf;fhjthWk;

jahupAq;fs;.

• g+f;fs;> g+e;Jzu;fis NtWgLj;jp ,dq;fhzTk; ghlj;jpl;lj;jjpYs;s g+e;Jzu;

tiffis khj;jpuk; fw;gijANk vjpu;ghu;f;fg;gLfpd;wJ.
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,izg;G 5.3.3,izg;G 5.3.3,izg;G 5.3.3,izg;G 5.3.3,izg;G 5.3.3

Mrpupau;fSf;fhd mwpTWj;jy;fs;Mrpupau;fSf;fhd mwpTWj;jy;fs;Mrpupau;fSf;fhd mwpTWj;jy;fs;Mrpupau;fSf;fhd mwpTWj;jy;fs;Mrpupau;fSf;fhd mwpTWj;jy;fs;

fhw;wpy; Mb mirAk; mofpa kyu;fs;fhw;wpy; Mb mirAk; mofpa kyu;fs;fhw;wpy; Mb mirAk; mofpa kyu;fs;fhw;wpy; Mb mirAk; mofpa kyu;fs;fhw;wpy; Mb mirAk; mofpa kyu;fs;

jhtuj;jpd; ,dg;ngUf;f cWg;G g+thFk;. rpy jhtuq;fspy; nfhj;Jf; nfhj;jhf

g+g; g+f;Fk;. ,tw;iw g+e;Jzu; vd;gu;.

g+e;Jzu; fpisj;Js;s tpjj;jpw;Nfw;g mjid ,uz;L gpujhd gFjpfshf

tpsf;fg;gLj;Jthu;.

G+e;Jzu;

    Edp tsUk; g+e;Jzu;    Edp tsuhg; g+e;Jzu;

 xU Edp khj;jpuk; Edpfs; gy cz;L.

 mJ rpwpJ fhyk; tsUk; g+f;fs; cUthd gpd;du; Edp

 MfNt g+e;Jzu;fspd; mbapypUe;J nahd;wpd; tsu;r;rp epd;W mjd;

 Edpia Nehf;fp gbKiwahf g+f;fs; fPo; Edp tsu Muk;gpf;Fk;.

 cUthFk; MfNt KidapypUe;J mbia

Nehf;fp g+f;fs; cUthFk;.

 Edptsu; g+e;Jzu; tiffs;  Edptsuhg; g+e;Jzu; tiffs;

 vspa Edptsu; g+e;Jzu; vspa Edptsuhg; g+e;Jzu;

 fhk;gpyp ,UfpisAs;s

 klyp RUspAUthd

 rkjs NjSUthd

 jiyAUthd

 Filg;g+e;Jzu;

fhrpj;Jk;ig NuhrhFz;Lky;ypif

N[k;

nfhj;jiy

fWj;jg;g+
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(v)  jiyAU

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: Nrk;G> me;J}upak;

(vi)  FilAU

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: ntq;fhak;> nfhj;jky;yp> ty;yhiu> vUf;fiy

Kjpu;r;rpaile;j g+f;fs; Rw;waypYk; Kjpuhj g+f;fs; kj;jpapYk; cs;sd.

,izf;fpisg; g+e;Jzu; tiffs;

(i)  3 g+f;nfhz;l g+e;Jzu;

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: Crp ky;ypif

tl;lj;jl;Lr;

  rpy;Y

fjpu;r;rpW g+

mr;rpy; xNu

,lj;jpy; ,Ue;J

Njhd;Wk; g+f;fs;

3 g+f ;nfhz;l

g+e;Jzu;

nrt;te;jp

#upafhe;jp

ntq;fhak;

ky;ypif

ky;ypif
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(ii) ,Ufpisg;g+e;Jzu;

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: myup> Nghfd;tpy;yh> mlk;gd;nfhb

(iii)  RUspAU

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: `kpypah> tl;Lf;fj;jup

(iv)  NjSUg;g+e;Jzu;

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: vypNahj;JNuhg;gpak;

g+f;fSila

,Ugf;f

mr;Rf;fs;

epiyf;Fj;J mr;R

`kpypah

vypNahj;JNuhg;gpak;

 myup

Heiliotropium  amplexicaule

Nghfd;tpy;yh
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Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0 ::::: jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.4Nju;r;rp kl;lk; 5.4Nju;r;rp kl;lk; 5.4Nju;r;rp kl;lk; 5.4Nju;r;rp kl;lk; 5.4 ::::: tpQ;Qhd tiutpyf;fzq;fisg; gad;gLj;jp goq;fspd;

mikg;ig tpsf;Fthu;.

nraw;ghL    5.4 :nraw;ghL    5.4 :nraw;ghL    5.4 :nraw;ghL    5.4 :nraw;ghL    5.4 : ~~goq;fis Muha;Nthk;.||

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 5.4.1 ,y; mlq;Fk; tpLfij

• ,izg;G 5.4.2 ,d; Njbaha;T mwpTWj;jw; gbtj;jpd;

4 gpujpfs;.

• ,izg;G 5.4.3 ,d; mwpTWj;jy;fSf;Nfw;g jahu;g;gLj;jp

mikj;j nghJ Nkir

• ,izg;G 5.4.4. ,d; gbahd ~nfhbf;Ff; fha; ghukh?|

fl;liuapd; ehd;F gpujpfs;.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 5.4.1gb 5.4.1gb 5.4.1gb 5.4.1gb 5.4.1 ::::: • ghliy tFg;gpy; rku;g;gpAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• jhtuq;fspy; g+f;fspypUe;J cUthFk; fdpfs;

gy;tifikahdit.

• mJ gw;wpa fw;wy; Mu;tj;ij Vw;gLj;Jk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 5.4.2gb 5.4.2gb 5.4.2gb 5.4.2gb 5.4.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 5.4.3gb 5.4.3gb 5.4.3gb 5.4.3gb 5.4.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.
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• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• jhtuq;fspy; cUthFk; fdpfs; jdpg;gok;> jpus;

gok;> $l;Lg;gok; vd tifg;gLj;jg;gLnkd vdTk;

• "nrbf;Ff; fha; ghukh" fl;Liuia guprPypj;J

,J gw;wp Nkyjpf jfty;fis ngwyhk; vdTk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• jhtuq;fspy; fha;f;Fk; goq;fis my;yJ fdpfis> jdpg;gok;> $l;Lg;gok;

jpus; gok; vd tifg;gLj;Jthu;.

• fdp tiffspd; jdpj;Jtk; ntspg;gLkhW mtw;wpd; ,ay;Gfis vLj;Jf;

fhl;Lthu;.

• g+e;JzupypUe;J cUthFk; fdpnahd;iwg; gw;wp vjpu;T $Wthu;.

• #oy; gw;wp tpopg;GldpUg;ghu;.

• ,aw;ifia EZfp Muha;thu;.

,izg;G 5.4.1,izg;G 5.4.1,izg;G 5.4.1,izg;G 5.4.1,izg;G 5.4.1

tpLfijtpLfijtpLfijtpLfijtpLfij

xU g+ xU fdp jUk;

kuk; vJNth?

xU g+ gy fdp jUk;

kuk; vJNth?

gy G+ xU fdp jUk;

kuk; vJNth?

xt;nthd;whfj; Njbg;ghu;f;f

tUtPNuh!
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,izg;G 5.4.2,izg;G 5.4.2,izg;G 5.4.2,izg;G 5.4.2,izg;G 5.4.2

~~goq;fis Muha;Nthk;||~~goq;fis Muha;Nthk;||~~goq;fis Muha;Nthk;||~~goq;fis Muha;Nthk;||~~goq;fis Muha;Nthk;||

• cq;fs; FOtpw;Fj; jug;gl;Ls;s gpd;tUk; fdp tiffisg; gw;wp ftdk;

nrYj;Jq;fs;.

• FO xd;W :  jdp cyu; goq;fs;

• FO ,uz;L :  jdp rijg; goq;fs;

• FO %d;W :  jpus; goq;fs;

• FO ehd;F :  $l;Lg; goq;fs;

• ~~nfhbf;F fha; ghukh?|| fl;Liuia thrpAq;fs;.

• cq;fSf;Fj; jug;gl;Ls;s goq;fis Vida goq;fspypUe;J ntt;NtW

epajpfspdbg;gilapy; NtWgLj;jp ,dq;fhZq;fs;.

• g+/g+e;Jzu;fs; Mfpadtw;Wf;Fk; mtw;wpypUe;J cUthd goq;fs; /jpus; goq;fs;
Mfpatw;Wf;fpilNa njhlu;G cz;lh vdf; fye;JiuahLq;fs;.

• nghJ Nkirapd; kPJ itf;fg;gl;Ls;s 20 fdp tiffis mtjhdpj;J mtw;iw

cq;fs; FOTf;F xJf;fg;gl;l go tifapy; Nru;f;f KbAkh vd Muha;e;J

mwpf;if jahupf;f.

• cq;fs; Njliy ftu;r;rpfukhd Kiwapy; tFg;gpy; rku;g;gpf;fj; jahuhFq;fs;.

,izg;G 5.4.3,izg;G 5.4.3,izg;G 5.4.3,izg;G 5.4.3,izg;G 5.4.3

MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;

• ,izg;G 5.4.4 ,y; mlq;Fk; vy;yhg; go tiffspYk; xU tifiar; Nru;e;j

xU g+/g+e;Jzu; tPjNkDk; mlq;FkhW njhFjpnahd;iw mikj;J nghJ

Nkirapd; kPJ itAq;fs;.

• ,it jtpu NtW go tiffisAk; nfhz;L tu Kd;$l;bNa khztiu

<LgLj;Jq;fs;.

• jdpg;gok;/$l;Lg;gok;/jpus; gonkd ntspg;gilahf go tiffis NtWgLj;jp

,dq;fhzy; NghJkhdJ.
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,izg;G 5.4.4,izg;G 5.4.4,izg;G 5.4.4,izg;G 5.4.4,izg;G 5.4.4

nfhbf;F fha; ghukh?nfhbf;F fha; ghukh?nfhbf;F fha; ghukh?nfhbf;F fha; ghukh?nfhbf;F fha; ghukh?

kQ;Rsh khkp jthuq;fspd; fdpfs; gw;wp tpupthff; $w Muk;gpj;jhu;.

gps;isfNs fdp tiffs; gy cz;L. mtw;iw tifg;gLj;jy; vspjhdjy;y.

vdpDk; ehk; rpy epajpfspdbg;gilapy; ,tw;iw vspa tifapy; tifg;gLj;J

fpd;Nwhk;. mit gw;wp ftdk; nrYj;JNthk;.

jdpg;gok; - xU g+tpypUe;J xU fdp kl;Lk; Njhd;Wk; gok; jdpg;gok; vdg;gLk;.

jdp cyu; gok; - tpj;Jf;fs; guTk; rkaj;jpy; gok; cyu; epiyapy; ,Uf;Fkhapd;>

mit jdp cyu; gok; vdg; ngau; ngWk;.

jdpr; rijg; gok; - jdpg;gok; rijg;gw;Ws;sjhfNth ehu; nfhz;ljhfNth

,Uf;Fkhapd; mtw;iw jdpr; rijg; gok; vd miof;fpd;Nwhk;.

mLj;Jj; jpus; goq;fs; gw;wp ftdpNghk;.

(1) jpus; goq;fs; - xU g+tpypUe;J xd;Wf;F Nkw;gl;l vz;zpf;ifahd goq;fs;

cUthFkhapd; mjid jpus; gok; vd;fpNwhk;.

(2) $l;Lg;goq;fs;

g+e;Jzu; xU gokhf cUthFkhapd; mjid ehk; $l;Lg;gok; vd mwpayhk;.

mLj;J kQ;Rsh khkp mg;gps; gonkhd;iwf; fhl;bdhu;.

mg;gps;gok; g+tpd; vg;gFjp vd $w KbAkh?

mg;gps;> ngahu;]; Nghd;wtw;wpy; czthff; nfhs;Sk; rijg; gFjp g+tpd;

Ve;jpahFk;.

Njq;fhapy; czthff; nfhs;Sk; gFjp tp;j;jftpioakhFk;.

g+uhdhf cz;gJ tpj;jpiyfshFk;.

czthff; nfhs;sg;gLk; gyhf;fha; tpj;Jf;fSk; tpj;jpiyfNs. gyhr;

Risfs; rijg;gpbg;ghd #yfr; Rtu;fshFk;.

,t;thW xt;nthU fdpapdJk; czthff; nfhs;sg;gLk; ghfk; goj;jpw;Fg;

gok; NtWgLk;.



227

tpQ;Qhdk; - juk; 9

d¾

goq;fspd; tiffs;goq;fspd; tiffs;goq;fspd; tiffs;goq;fspd; tiffs;goq;fspd; tiffs;

jdpg;gok;jdpg;gok;jdpg;gok;jdpg;gok;jdpg;gok;   $l;Lg;gok;  $l;Lg;gok;  $l;Lg;gok;  $l;Lg;gok;  $l;Lg;gok; jpus;gok;jpus;gok;jpus;gok;jpus;gok;jpus;gok;

 cyu; gok;     rijg; gok; myup  md;dhrp

 wg;gu;      Njq;fha; ];Nuhgup  gyh

 NghQ;rp khq;fha; fKF  <ug;gyh

 mtiu jf;fhsp  ky;ypif

 ghrpg; gaW fj;jup  muR

 vs;S      ngahu;];  My;

 ney;Y mg;gps;  mj;jp

 Fuf;fd; fpj;Jy;

 nfhj;Jky;yp gdk;gok;

 Mkzf;F

 njhl;lhw; rpZq;fp
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Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0 ::::: jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.5Nju;r;rp kl;lk; 5.5Nju;r;rp kl;lk; 5.5Nju;r;rp kl;lk; 5.5Nju;r;rp kl;lk; 5.5 ::::: jhtuq;fspd; guk;gYf;F fdpfSk; tpj;Jf;fSk;

nfhz;Ls;s ,irthf;fq;fis EZfp Muha;tu;.

nraw;ghL    5.5 :nraw;ghL    5.5 :nraw;ghL    5.5 :nraw;ghL    5.5 :nraw;ghL    5.5 : ~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;̃

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 5.5.1 ,y; jug;gl;Ls;s ru;tNjr cw;gjpahsu;

kfhehL

• ,izg;G 5.5.2 ,y; jug;gl;Ls;s Njbaha;T mwpTWj;jw;

gbtk; %d;W gpujpfs;

• ,izg;G 5.5.3 Mrpupa topfhl;lYf;Nfw;g jahupj;j

Ntiyj; jhdq;fs; %d;W.

• ,izg;G 5.5.4  ~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||

fl;Liuapd; %d;W gpujpfs;

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 5.5.1gb 5.5.1gb 5.5.1gb 5.5.1gb 5.5.1 ::::: • ru;tNjr cw;gj;jpahsu; kfhehl;bd; fijia tFg;gpy;

rku;g;gpAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• jhtuq;fs; Xuplj;jpy; epiyj;J tho;git. mit

tpj;Jf;fisAk; fdpfisAk; guk;gr; nra;tjd; %yk;

,dj;ijg;;ngUf;fpf;; nra;fpd;wd.

• ,jw;fhfg; gy;NtW cj;jpfisf; nfhz;Ls;sd.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 5.5.2gb 5.5.2gb 5.5.2gb 5.5.2gb 5.5.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 5.5.3gb 5.5.3gb 5.5.3gb 5.5.3gb 5.5.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.
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• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• tpj;Jf;fs; %yk; khj;jpuk; my;yJ tpj;Jf;fSld;

$ba fdpfs; %yk; ngUk;ghyhd jhtuq;fs; %yk;

jkJ ,dj;ijg; guk;gyilar; nra;fpd;wd.

• fhw;W> ePu;> tpyq;Ffs;> ntbj;jy; nghwpKiw

Mfpad %yk; guk;gy; epfOfpd;wJ.

• ~kuk; Xuplk; tpj;Jf;fs; gy ,lk;|| fl;Liuia

thrpj;J ,J gw;wpa Nkyjpf jfty;fisg; ngwyhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• fdpfSk; tpj;Jf;fSk; guk;Gk; Kiwfisg; gw;wp tpsf;Fthu;.

• guk;Gk; Kiwf;Nfw;g fdpfspdJk; tpjj;JfspdJk; ,irthf;fq;fisf; Fwpg;gpL

thu;.

• guk;Gk; Kiwf;Nfw;g tpj;Jf;fisAk; fdpfisAk; tifg;gLj;Jthu;.

• ,aw;ifapd; tpaj;jF jd;ikiaj; Njbaha;thu;.

• #oiyf; fhg;gjpy; gq;fspg;ghu;.

,izg;G 5.5.1,izg;G 5.5.1,izg;G 5.5.1,izg;G 5.5.1,izg;G 5.5.1

~~ru;tNjr cw;gj;jpahsu; kfhehL||~~ru;tNjr cw;gj;jpahsu; kfhehL||~~ru;tNjr cw;gj;jpahsu; kfhehL||~~ru;tNjr cw;gj;jpahsu; kfhehL||~~ru;tNjr cw;gj;jpahsu; kfhehL||

... kuk; Ngrpw;W. ~~ahtUk; NfSq;fs; ru;tNjr cw;gj;jpahsu;fspd; kfhehl;by;

gq;Fgw;w Kd;du;> ,yq;ifapd; cw;gj;jpahsu;fs; vjpu;Nehf;Fk; gpur;rpidfis

khw;wp Ngrp mwpf;if jahupj;Jf;nfhs;tJ Kf;fpak;. Mjyhy; ,e;jf; $l;lj;ij

xOq;F nra;Js;Nsd;.

,d;iwa jiyg;G ~~vkJ vjpu;fhy re;jjpapdupd; guk;gy;|| mjw;F Kd;du; nghJthd

gpur;rpidfs;> ,Uf;Fkhapd; Kd;itf;fyhk;. mjhtJ ePu;> tsp> ,lk;> cuk;

Nghd;wd njhlu;ghd gpur;rpidfis Kd;itf;fyhk;.

rig mikjpahf ,Ue;jJ. gpd;du; gyh kuk; Ngr Muk;gpj;jJ. vkf;F vkJ

ehl;ilg; nghWj;jtiuapy; vt;tpj gpur;rpidAkpy;iy. twl;rpahd fhyq;fspy;

me;je;j jhtuk; jf;f eilKiwfis vLj;J jdJ ghJfhg;ig Ngzpf; nfhs;

fpd;wJ. fLk; twl;rpapd;NghJ rpy jhtuq;fs; ,wf;ff; $Lk;. vdpDk; mj;jhtu

Fbj;njhif mope;J mope;J Nghf khl;lhJ. MfNt ehk;; RahjPdkhf nraw;gl

Kbfpd;wJ. vkf;F Vw;gLk; gpur;rpidfs; RahjPdkhfj; jPu;j;Jf;nfhs;s KbAk;.
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rig fuNfhrk; nra;J ciuf;F MjuT njuptpj;jJ. gid kuKk; fhw;wpy;

MbathW  fk;gPukhf rpupj;jJ. mLj;J ,d;iwa epfo;r;rpepuiy Muha;Nthk;.

~~mjhtJ vkJ  re;jjpiag; ngUf;FtJ njhlu;ghd gpur;rpidfs;||

,jw;Fk; rig vJtpj gjpiyAk; njuptpf;ftpy;iy. kuk; jpUk;gTk; NgrpaJ.

~~gyh kuNk ,t;tikjpf;Ff; fhuzk; $WtPuh?||

~~Mk;. vdJ guk;giuapdu; ehL g+uhTk; gutpAs;sdu;. kdpju;fSk; tpyq;FfSNk

mjw;Ff; fhuzk;. ehd; mtu;fsJ grpiag; Nghf;FtJ jhd; Kf;fpa fhuzk;.||

~~kh> wk;Gl;lhd;> nfhbj;Njhil Nghd;w jhtuq;fSk; tpyq;fpdq;fSf;F cztspg;

gjd; %yk; jkJ ,dj;jpd; guk;giyAk; Ngzpf;nfhs;fpd;wd. ePq;fSk;

mg;gbj;jhNd?||

~~rpy kuq;fs; fhw;wpd; cjtpapdhy; ,j;Njitia epiwNtw;wpf; nfhs;fpd;wd.

gUj;jp> vUf;fiy> rPNjtpahu; nrq;fOePu; Nghd;wit ,t;thwhdit.||

~~mtw;iw ehk; ghuhl;lNtz;Lk;. ,aw;ifapy; ,ytrkhff; fpilf;Fk; tsj;ij

mit gad;gLj;jpf; nfhs;fpd;wd.||

~~gha;e;NjhLk; ePupd; cjtpahy; jkJ ,dj;ijg; guk;gr; nra;gitAk; cz;L.

jhkiu Njq;fha;> fly; khq;fha; Nghd;wit ,jw;F cjhuzq;fshFk;. mJ

mtu;fsJ jdpj;jpwik.||

~~rpy jhtuq;fs; jkf;fUfpy; elkhLk; gpuhzpfspd; clypy; xl;br; nrd;W

Ntwplq;fis mile;J guk;Gk;. Gypefk;> Milnahl;b> ehAUtp> Jj;Jupg; Gy;

Nghd;wit mt;thwhditahFk;. ,k;KiwAk; ahUf;Fk; jPq;fw;w xU KiwahFk;.

~~rpyu; cuj;J xypnaOg;gpathW tpj;Jf;fsha; guk;Gk; MtYs;shu;fs;. mt;thwhd

tu;fSk; mtrpaky;yth? wg;gu; Nghd;wtu;fs; mt;thwhdtu;fs;.|| gid kuk;

jiyia mirj;J ,f;fUj;Jf;fis Vw;Wf;nfhz;lJ.

"gyhkuk; $WtJ cz;ikjhd;. cyfpYs;s Vida jhtuq;fisg; Nghd;Nw

gy;NtW Kiwfisg; gpd;gw;wp vk;ehl;Lj; jhtuq;fSk; vy;yhtw;wpYk;

Kd;dpw;fpd;wd."

~~vjpYk; mit Njhw;Wg; Nghftpy;iy. mjid ehk; nraypy; fhl;bAs;Nshk;.

,jid cyf Fbkf;fSf;F $wpf; nfhs;fpd;Nwd;.||

rigapdupd; fuNfhrk;; thidg; gpse;jJ.
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,izg;G 5.5.2,izg;G 5.5.2,izg;G 5.5.2,izg;G 5.5.2,izg;G 5.5.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||

• cq;fs; FOtpdUf;F jug;gl;Ls;s goq;fs;> tpj;Jf;fspd; njhFjpia

mtjhdpAq;fs;.

• FO xd;W :  njhFjp I
• FO ,uz;L :  njhFjp II
• FO %d;W :  njhFjp III

• ~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;|| fl;Liuia thrpj;Jj; jfty;fisg; guprPypj;J

mtw;iwg; gpd;tUkhW tifg;gLj;Jq;fs;.

• fhw;wpdhy; guk;Gk; tpj;Jf;fs;/goq;fs;
• ePupdhy; guk;Gk; tpj;Jf;fs;/goq;fs;
• tpyq;Ffspdhy; guk;Gk; tpj;Jf;fs;/goq;fs;
• ntbj;jy; nghwpKiwapdhy; guk;Gk; tpj;Jf;fs;/goq;fs;

• Nkw;gb goq;fSk; tpj;Jf;fSk; Fwpj;j guk;gy; Kiwf;Ff; fhl;Lk; ,irthf;fj;

ijg; gjpT nra;Aq;fs;.

• fhw;W> ePu;> tpyq;Ffs;> ntbj;jy; nghwpKiw Nghd;w guk;gy; Kiwnahd;Wf;F

tpNrlkhf ,irthf;fk; nfhz;buhj tpj;Jf;fs;> goq;fs; cq;fs; njhFjpapy;

cs;sdth vd Njbg;ghUq;fs;.

• mtw;wpd; guk;gy; gw;wpa cq;fs; fUj;ijf; $Wq;fs;.

• cq;fs; Njliyf; ftu;r;rpfukhf rku;g;gpf;fj; jahuhFq;fs;.

,izg;G 5.5.3,izg;G 5.5.3,izg;G 5.5.3,izg;G 5.5.3,izg;G 5.5.3

Mrpupau; mwpTiufs;Mrpupau; mwpTiufs;Mrpupau; mwpTiufs;Mrpupau; mwpTiufs;Mrpupau; mwpTiufs;

Neu fhyj;JlNdNa khztUf;F mwpTWj;jy; toq;fp goq;fisAk;

tpj;Jf;fisAk; NrfupAq;fs;.

fhw;W/ePu;;/tpyq;Ffs;;/ntbj;jw; nghwpKiw Mfpa Kiwfs;> jpl;ltl;lkhd

NtW ve;j Kiwnadj;  jPu;khdpf;f Kbahj guk;gy; KiwAila njhFjp

Mfpatw;iw cUthf;Fq;fs;. tpj;jpahrkhd goq;fs;  tpj;Jf;fs; nfhz;l

%d;W njhFjpfs; jahu;g;gLj;Jq;fs;.

nraw;ghl;Lf;fhf mj;njhFjpfSf;F ,yf;fkpl;L Ntiyj;jhdq;fis jahu;g;

gLj;Jq;fs;.



232

tpQ;Qhdk; - juk; 9

d¾

,izg;G 5.5.4,izg;G 5.5.4,izg;G 5.5.4,izg;G 5.5.4,izg;G 5.5.4

~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||~~kuk; Xuplk; tpj;Jf;fs; gy ,lk;||

jhtunkhd;wpypUe;J cUthFk; tpj;Jf;fs;> jha; jhtuj;jpd; fPNoNa tPo;e;J

tsUkhapd;> ePu;> thoplk;> Cl;lk;> #upa xsp Nghd;wtw;Wf;F Vw;gLk;

Nghl;b fhuzkhf ngUnkz;zpifapy; jhtuq;fs; capupof;Fk;. jhtuq;fs;

Xupl thopahifahy; gy;NtW cj;jpfs; %yk; tpj;Jf;fisAk; goq;fisAk;

gug;Gfpd;wd.  ,jdhy; jhtuq;fs; jkJ tho; ehspDs; ngUk;

vz;zpf;ifahd tpj;Jf;fis cUthf;Ffpd;wd.

gpujhd guk;gy; Kiwfs;gpujhd guk;gy; Kiwfs;gpujhd guk;gy; Kiwfs;gpujhd guk;gy; Kiwfs;gpujhd guk;gy; Kiwfs;

• tpyq;Ffs; %yk; • ePupd; %yk;

• fhw;wpd; %yk; • ntbj;jy; nghwpKiw %yk;

cz;zf;$ba goq;fs;cz;zf;$ba goq;fs;cz;zf;$ba goq;fs;cz;zf;$ba goq;fs;cz;zf;$ba goq;fs;

kh> [k;G ehty;> nfhbj;Njhil> nfha;ah> ,Yg;ig.

tpyq;Ffspd; clypy; xl;bf;nfhz;bUj;jy;

Jj;jpupg;Gy;> Gypefk;> neUQ;rp> ehAUtp> Milnahl;b

Nkw;gb tpj;Jf;fspy; tpyq;Ffspd; cNuhkq;fshy; my;yJ Milfspy;

xl;bf;nfhs;sf;$ba $u;fs;> nfhStpfs;> kapu;fs; Nghd;wd fhzg;gLk;.

tpyq;Ffis Vkhw;Wk; tpj;Jf;fs;tpyq;Ffis Vkhw;Wk; tpj;Jf;fs;tpyq;Ffis Vkhw;Wk; tpj;Jf;fs;tpyq;Ffis Vkhw;Wk; tpj;Jf;fs;tpyq;Ffis Vkhw;Wk; tpj;Jf;fs;

Mkzf;F> Fd;Wkzp> wg;gu;

fhw;wpd; %yk; guk;Ggitfhw;wpd; %yk; guk;Ggitfhw;wpd; %yk; guk;Ggitfhw;wpd; %yk; guk;Ggitfhw;wpd; %yk; guk;Ggit

,tw;wpy; Nrkpg;G czT fhzg;glkhl;lhJ. ,Nyrhdit> cyu;e;jit>

fhw;wpy; kpjf;ff;;$bathW ghfq;fisf; nfhz;bUf;Fk;.

ghfq;fs; mw;w tpj;Jf;fsghfq;fs; mw;w tpj;Jf;fsghfq;fs; mw;w tpj;Jf;fsghfq;fs; mw;w tpj;Jf;fsghfq;fs; mw;w tpj;Jf;fs;

,Nyrhdit

- Xf;fpl;L

,wFfs; Nghd;w my;ypfs; ,Uj;jy;,wFfs; Nghd;w my;ypfs; ,Uj;jy;,wFfs; Nghd;w my;ypfs; ,Uj;jy;,wFfs; Nghd;w my;ypfs; ,Uj;jy;,wFfs; Nghd;w my;ypfs; ,Uj;jy;

cjhuzk;: vz;iz> Ntq;if

tpj;Jiw nky;ypa glyk; Nghd;w mikg;igf; nfhz;bUj;jytpj;Jiw nky;ypa glyk; Nghd;w mikg;igf; nfhz;bUj;jytpj;Jiw nky;ypa glyk; Nghd;w mikg;igf; nfhz;bUj;jytpj;Jiw nky;ypa glyk; Nghd;w mikg;igf; nfhz;bUj;jytpj;Jiw nky;ypa glyk; Nghd;w mikg;igf; nfhz;bUj;jy;

- Ntq;if> kNfhfdp

tpj;Jld; kapu;fs; fhzg;gly;tpj;Jld; kapu;fs; fhzg;gly;tpj;Jld; kapu;fs; fhzg;gly;tpj;Jld; kapu;fs; fhzg;gly;tpj;Jld; kapu;fs; fhzg;gly;

- vUf;fiy> rPNjtpahu; nrq;fOePu;

tpj;J gQ;rpdhy; #og;gl;bUj;jy;tpj;J gQ;rpdhy; #og;gl;bUj;jy;tpj;J gQ;rpdhy; #og;gl;bUj;jy;tpj;J gQ;rpdhy; #og;gl;bUj;jy;tpj;J gQ;rpdhy; #og;gl;bUj;jy;

- gUj;jp
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ePupdhy; Vw;gLk; guk;gy;ePupdhy; Vw;gLk; guk;gy;ePupdhy; Vw;gLk; guk;gy;ePupdhy; Vw;gLk; guk;gy;ePupdhy; Vw;gLk; guk;gy;

epyj;jpd; kPJs;s vy;yh tpj;Jf;fSk; goq;fSk; kio ePupy; mbj;Jr;

nry;yg;gl;L> gy;NtW ,lq;fSf;Fg; guk;Gfpd;wd. mt;thNw MWfs;>

ePNuhilfs; kw;Wk; flYf;F mUNf tsUk; jhtq;fspd; goq;fSk;

tpj;Jf;fSk; ePupy; tPo;e;J mbj;Jr; nry;yg;gl;L guk;Gk;. vdpDk; ePupdhy;

guk;Gtjw;F tpNrl ,irthf;fq;fSld; $ba tpj;Jf;fs;> goq;fs; gw;wpNa

,q;F fUjg;gLfpd;wJ. mit ePupy; kpje;J  nry;tjw;fhd ,irthf;fq;fisf;

nfhz;bUf;Fk;.

jhkiuapy; tpj;Jf;fs; fhw;Wj; JisfSld; $ba Ve;jpapd; cjtpAld;

ePupy; kpjf;Fk;. my;yp> ePNyhw;gyk; Mfpatw;wpd; tpj;Jf;fs; Ez;LisfSld;

$ba tpj;Jiw fhuzkhf kpjf;Fk;.

fly; khq;fha;> Njq;fha; Mfpait ehu;fSld; $ba Rw;Wf;fdpak; fhuzkhf

ePupy; kpjf;Fk;.

kUJ> Gd;id Mfpad Ez;LisAs;s Rw;Wf;fdpak; fhuzkhf ePupy; kpjf;Fk;.

,t;tpj;Jf;fspy; tpyq;Ffspy; cNuhkq;fspy; my;yJ kdpjupd; Jzpfspy;

xl;bf;nfhs;sf; $bathwhd nfhSf;fpfs;> $u;fs;> kapu;fs; Nghd;wit

fhzg;gLfpd;wd.

ntbf;Fk; nghwpKiw %yk; epfOk; guk;gy;ntbf;Fk; nghwpKiw %yk; epfOk; guk;gy;ntbf;Fk; nghwpKiw %yk; epfOk; guk;gy;ntbf;Fk; nghwpKiw %yk; epfOk; guk;gy;ntbf;Fk; nghwpKiw %yk; epfOk; guk;gy;

,q;F goq;fs; Fwpj;j Xuplj;jpD}lhf gpsj;jy; my;yJ ntbj;jy; %yk;

guk;gy; eilngWk;.

gpsj;jy; - cjhuzk;: Fd;wpkzp> kQ;rhb

ntbj;jy; - cjhuzk;: wg;gu;> fhrpj;Jk;ig

goq;fs;> tpj;Jf;fs; guk;gy; njhlu;ghd tpNrl tplaq;fs; rpy:

kdpjdpd; jiyaPl;bdhy; nra;if gz;zg;gLfpd;w jhtuq;fspd; guk;gy;

njhlu;ghf ,aw;if fhuzpfis kPwp kdpjdpd;; jiyaPL nry;thf;Fr;

nrYj;Jfpd;wJ.

cjhuzk;: ney;> wg;gu;> Njapiy

rpy goq;fs; tpj;Jf;s; guk;gy; njhlu;gpy; ,aw;ifahd guk;gy; fhuzpfs;

gy nry;thf;Fr; nrYj;Jk;. cjhuzk;: fKF

rpy jhtuq;fspy; tpj;Jf;fs; cUthfp guk;gpa NghjpYk; mt;tpj;Jf;fs;

tsu khl;lh. cjhuzk;: md;dhrp> thio

rpy jhtuq;fspy; cUthFk; tpj;Jf;fspd; goq;fspd; ,aw;ifahd guk;gy;

fhuzpia ,dq;fhzy;> mtw;wpd; ,iaghf;fj;jpw;Nfw;g rpukkhdJ.

cjhuzk;: fj;jup> gPu;f;F

kpf ePskhf tsUk; nfhb tiffspd; tpj;Jf;fs; mtw;wpd; jha;j; jhtuj;jpd;

mbg;gFjpapypUe;J ntFnjhiytpYs;s ,lq;fspy; guk;Gk;.

cjhuzk;: fRf;;Fw;wh (Cascuta)
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Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0Nju;r;rp      5.0 ::::: jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.jhtuq;fspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.6Nju;r;rp kl;lk; 5.6Nju;r;rp kl;lk; 5.6Nju;r;rp kl;lk; 5.6Nju;r;rp kl;lk; 5.6 ::::: jhtuq;fspd; MAspd; gy tifikia md;whl Njit

fis epiwNtw;wg; gad;gLj;Jtu;.

nraw;ghL    5.6 :nraw;ghL    5.6 :nraw;ghL    5.6 :nraw;ghL    5.6 :nraw;ghL    5.6 : ~~jhtuq;fspd; tpj;jpahrkhd MAl;fhyq;fs;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 5.6.1 ,y; jug;gl;Ls;s ~~,Jjhd; jhtuq;fspd;

MAl;fhyk;|| ftpij

• ,izg;G 5.6.2 ,y; jug;gl;Ls;s ,y; mlq;Fk; Njbaha;T

mwpTWj;jw; gbtq;fs; %d;W gpujpfs;.

• ,izg;G 5.6.3 ,y; mlq;Fk; ~~ntt;NtW kuq;fspd;

ntt;NtW MAl;fhyq;fs;|| - %d;W gpujpfs;

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 5.6.1gb 5.6.1gb 5.6.1gb 5.6.1gb 5.6.1 ::::: • ,U khztu;fspd; %yk; ~~,Jjhd; jhtuq;fspd;

MAl;fhyk;|| ftpijia tFg;gpy; rku;g;gpAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• new;gapu; xU tUl fhyj;jpDs; tpisr;riyj;

je;jgpd; ,we;J NghFk;.

• me;jpke;jhiu ,U tUlq;fs; capu;tho;e;J ,we;J

NghFk;.

• khkuk; ePz;lfhyk; thOk;.

• ,t;thW ntt;NtW jhtuq;fspd; MAl;fhyk;

ntt;NtWgl;ljhf mikAk;.

• ntt;NtW MAl;fhyKs;s jhtuq;fspdhy; ntt;NtW

gad;fs; fpilf;Fk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 5.6.2gb 5.6.2gb 5.6.2gb 5.6.2gb 5.6.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 5.6.3gb 5.6.3gb 5.6.3gb 5.6.3gb 5.6.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• xU tUlk; my;yJ mjw;Ff; Fiwthd fhyj;jp

Ds; tho;f;if tl;lj;ijg; g+uzg;gLj;Jk; jhtuq;

fs; Xuhz;Lj; jhtuq;fs;Xuhz;Lj; jhtuq;fs;Xuhz;Lj; jhtuq;fs;Xuhz;Lj; jhtuq;fs;Xuhz;Lj; jhtuq;fs; MFk;

• ,uz;L tUl MAl;fhyKila jhtuq;fs;

<uhz;Lj; jhtuq;fs<uhz;Lj; jhtuq;fs<uhz;Lj; jhtuq;fs<uhz;Lj; jhtuq;fs<uhz;Lj; jhtuq;fs; MFk;.

• gy Mz;Lfs; tho;e;J fdpf;Fk; jhtuq;fs;

gy;yhz;Lj; jhtuq;fsgy;yhz;Lj; jhtuq;fsgy;yhz;Lj; jhtuq;fsgy;yhz;Lj; jhtuq;fsgy;yhz;Lj; jhtuq;fs; MFk;.

• "ntt;NtW jhtuq;fSf;F ntt;NtW

MAl;fhyq;fs;"fl;Liuapy; Nkw;gb jhtu

tiffSf;F cjhuzq;fis mwpayhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• tho;f;if tl;lj;ijg; g+uzg;gLj;j nrythFk; fhyj;jpw;Nfw;g jhtuq;fisg;

ghFgLj;Jthu;.

• jhtuq;fspd; tho; ehspDs; epfOk; khw;wq;fisf; fhl;l cjhuzq;fis

Kd;itg;ghu;.

• Xuhz;L> <uhz;L> gy;yhz;Lj; jhtuq;fis kdpj mgptpUj;jpf;Fg; gad;gLj;Jk;

Mw;wiy ntspf;fhl;Lthu;.

• #oypd; tsq;fis tpidjpwDld; ifahs;thu;.

• Njbaha;tpyPLgLthu;.

,izg;G 5.6.1,izg;G 5.6.1,izg;G 5.6.1,izg;G 5.6.1,izg;G 5.6.1

~,Jjhd; jhtuq;fspd; MAl;fhyk;||~,Jjhd; jhtuq;fspd; MAl;fhyk;||~,Jjhd; jhtuq;fspd; MAl;fhyk;||~,Jjhd; jhtuq;fspd; MAl;fhyk;||~,Jjhd; jhtuq;fspd; MAl;fhyk;||

tUlkpUjlit tsu;e;J

mWtilaha; ney;iyj; jUk;

new; gapupd; MAl;fhyk;

%d;W ehd;F khjkhk;.

me;jp ke;jhiur; nrb

tsu;e;J g+f;f ,U tUlk;
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%d;W khjk; tsu;e;j gpd;du;

mWtilaha; ney;iyj; jUk;

new; gapupd; MAl;fhyk;

%d;W khjk; md;Nwh ez;gh

me;jp ke;jhiur; nrbfs;

me;jp Neuk; kyu;e;J rpupf;Fk;

,uz;L tUl fhykd;Nwh

mjd; MAs; epyTk; fhyk;

khQ;nrbfs; Kisj;J tsu;e;J

mWgjhz;L fle;j gpd;Dk;

tUlh tUlk; goq;fs; jUk;

tz;zk; vd;d $W ez;gh

MAl; fhk; $bf; Fiwe;Jk;

,dg;ngUf;fy; Fiwapd;wp

jhtu cyfpd; gz;Gjid

md;GlNd kjpj;jpLNthk;

,izg;G 5.6.2,izg;G 5.6.2,izg;G 5.6.2,izg;G 5.6.2,izg;G 5.6.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||

• cq;fs; FOtpw;F xJf;fg;gl;l jhtuq;fs; gw;wp ftdk; nrYj;Jq;fs;.

• FO xd;W :  Xuhz;L jhtuq;fs;

• FO ,uz;L :  <uhz;L jhtuq;fs;

• FO %d;W :  gy;yhz;L jhtuq;fs;

• "ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;" vDk; fl;Liuia guprPypj;J

cq;fs; jiyg;Gld; njhlu;ghd jhtuq;fs; gw;wp $Lkhdtiu NrfupAq;fs;.

• Vida FOtpdupd; jhtuq;fspypUe;J cq;fs; FOtpd; jhtuq;fs; NtWgLk;

tpjj;ij ciuahLq;fs;.

• cq;fs; jhtuj;njhFjp vkJ mgptpUj;jpf;F cWJizahf/jilahf mikAk;

tpjj;ij ,dq;fhZq;fs;.

• jhtuq;fspd; MAl;fhyk; gythW NtWgly; vkf;Fk; jhtuq;fSf;Fk;

gad;kpf;fjh vdj; Njb MuhAq;fs;.

• cq;fs; Njliyf; ftu;r;rpfukhf rku;g;gpf;fj; jahuhFq;fs;.
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,izg;G 5.6.3,izg;G 5.6.3,izg;G 5.6.3,izg;G 5.6.3,izg;G 5.6.3

~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||~~ntt;NtW kuq;fSf;F ntt;NtW MAl;fhyk;||

• jhtuq;fspd; tho;ehSf;Nfw;g jhtuq;fis gpujhd %d;W njhFjpfshf fhz;gu;.

  jhtuq;fs; jhtuq;fs; jhtuq;fs; jhtuq;fs; jhtuq;fs;

Xuhz;Lj; jhtuk;   <uhz;Lj; jhtuk;  gy;yhz;Lj; jhtuk;

Xuhz;Lj; jhtuk;Xuhz;Lj; jhtuk;Xuhz;Lj; jhtuk;Xuhz;Lj; jhtuk;Xuhz;Lj; jhtuk;

,tw;wpd; MAl;fhyk; Xuhz;lhf my;yJ mjw;Ff; Fiwthdjhf mikAk;.

rpy Xuhz;Lj; jhtuq;fs;> xUKiw g+j;Jf; fha;j;j gpd;du;> MAl;fhyj;ij

Kbj;Jf;nfhs;Sk;. new; nra;ifapd;NghJ ngUk;Nghfk;> rpWk;Nghfnkd Mz;Lf;F

gyKiw tpisr;riyg; ngw Kbjy; gaDs;sjhFk;. fisg;g+z;Lfs; Xuhz;Lj;

jhtuq;fshFk;. mtw;iw mopg;gJk; rpukkhdjhFk;. NtW rpy Xuhz;Lj; jhtuq;fs;

tUlj;jpw;F gy Kiw tpisr;riyj; je;J ,we;J NghFk;.

cjhuzk;: Nrhsk;> Fuf;fd;> vs;S> ,whG> NehNfhy;> ntz;b> jhdpaq;fs;.

<uhz;Lj; jhtuk;<uhz;Lj; jhtuk;<uhz;Lj; jhtuk;<uhz;Lj; jhtuk;<uhz;Lj; jhtuk;

,j;jhtuq;fspd; tho;f;if tl;lj;ijg; g+uzg;gLj;j <uhz;L fhynkLf;Fk;. ,uz;L

gUtq;fs; vLf;Fk;. Kjyhk; Mz;by; jhtuk; tsUk;. ngUk;ghYk; ,uz;lhk;

Mz;by; g+j;Jf; fha;j;J ,we;J NghFk;. tpisr;riyNah NtW gad;fisNah

<uhz;L fhyj;jpYk; ngw KbAk;. <uhz;L jhtuq;fSf;F cjhuzk;;: me;jp

ke;jhiu> ehAUtp> kpsfha;> fj;jup

gy;yhz;Lj; jhtuq;fs;gy;yhz;Lj; jhtuq;fs;gy;yhz;Lj; jhtuq;fs;gy;yhz;Lj; jhtuq;fs;gy;yhz;Lj; jhtuq;fs;

tUlj;jpw;F xU Kiw my;yJ gyKiw fha;j;J gy;yhz;L fhyj;jpw;F thOk;

jhtuq;fs;> gy;yhz;Lj; jhtuq;fs; vdg;gLk;. ,t;thwhd jhtuq;fspdhy; gy

Mz;Lfhyk; gad;ngw Kbjy; ed;ikahd epiyikahFk;. ,t;thwhd jhtuq;fs;

ngUk; tpUl;rkhf tsu;tjdhy;> mtw;wpd; fPo; thOk; jhtuq;fSf;F #upa xsp

Fiwthff; fpilj;jy; gpujp$ykhFk;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: Njq;fha;> gyh> <ug;gyh> kh> KUq;if

jhtuq;fs; cf;fp mopAk;NghJ Nrjdg; nghUl;fs; gr;irahf kz;zpy; fyf;fpd;wJ.

mjd; gadhf kPz;Lk; jhtuq;fs; tsUfpd;wd.

jhtuq;fs; ,d;wp cyfk; epyt khl;lhJ vd;gjpYk; jhtug; gy;tifik ,d;wp

cyfk; epyt khl;lhJ vd;gJ kpfg; nghUj;jkhdJ vdyhk;.
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Nju;r;rp      6.0Nju;r;rp      6.0Nju;r;rp      6.0Nju;r;rp      6.0Nju;r;rp      6.0 ::::: miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;

Lk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; Njitfis

epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1Nju;r;rp kl;lk; 6.1 ::::: xspapd; guk;giy tho;tpd; Njitia epiwNtw;wg;

gad;gLj;Jthu;.

nraw;ghL    6.1 :nraw;ghL    6.1 :nraw;ghL    6.1 :nraw;ghL    6.1 :nraw;ghL    6.1 : ~~xspapd; elj;ij˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 6.1.2 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gj;jpuk;

• ,izg;G 6.1.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 6.1.3 ,y; jug;gl;Ls;s  ~~xspapd; elj;ij||

vDk; fl;Liuapd;; gpujpfs; %d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 6.1.1gb 6.1.1gb 6.1.1gb 6.1.1gb 6.1.1 ::::: • Mrpupau; mwpTiuf;Nfw;g %f;Ff; fz;zhbapd;

nraw;ghl;ilf; fhl;rpg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• fz; xspf;F cWj;Jzu;r;rpAs;s cWg;ghFk;;.

• ePs; ghu;it> FWk; ghu;it Mfpatw;Wf;Fg; gupfhu

khf KiwNa FtpT tpy;iyiaAk; FopT tpy;iy

iaAk; cgNahfpg;gu;.

• xspapd; elj;ij gw;wp Njbaha;jy; Rthurpakhd

jhFk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 6.1.2gb 6.1.2gb 6.1.2gb 6.1.2gb 6.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 6.1.3gb 6.1.3gb 6.1.3gb 6.1.3gb 6.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• njwpg;Gk;> KwpTk; xspapd; ,uz;L elj;ijfshFk;.

• ~~xspapd; elj;ij|| fl;Liu %yk; ,J njhlu;ghd

Nkyjpf tptuq;fis fw;f KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• xspapd; njwpg;G> KwpT Mfpad gw;wp tptupg;ghu;.

• #oypy; eilngWk; Njhw;wg;ghLfs; xspapd; elj;ijAld; fhl;Lk; njhlu;ig

tpsf;Fthu;.

• xspia jf;fthW ifahz;L Njhw;wg;ghLfisf; fhl;rpg;gLj;Jthu;.

• jtWfisj; jtpu;f;f njhopDl;g cj;jpfisg; gpd;gw;Wthu;.

• #oy; njhlu;ghf tpopg;GldpUg;ghu;.

,izg;G 6.1.1,izg;G 6.1.1,izg;G 6.1.1,izg;G 6.1.1,izg;G 6.1.1

MrpupaUf;fhd mwpTiuMrpupaUf;fhd mwpTiuMrpupaUf;fhd mwpTiuMrpupaUf;fhd mwpTiuMrpupaUf;fhd mwpTiu

1. %f;Ff; fz;zhbapd; njhopw;ghl;ilr; nra;J fhl;Ljy;1. %f;Ff; fz;zhbapd; njhopw;ghl;ilr; nra;J fhl;Ljy;1. %f;Ff; fz;zhbapd; njhopw;ghl;ilr; nra;J fhl;Ljy;1. %f;Ff; fz;zhbapd; njhopw;ghl;ilr; nra;J fhl;Ljy;1. %f;Ff; fz;zhbapd; njhopw;ghl;ilr; nra;J fhl;Ljy;

• tpy;iy L Mf EZf;Ff;fhl;b tpy;iynahd;iw my;yJ Fiwe;j

Ftpaj;J}uKila tpy;iynahd;iwg; gad;gLj;Jq;fs;.

• %f;Ff;fz;zhbfspy; gad;gLj;jg;gLk; FopTtpy;iyfs; rpytw;iw

khztu;fisf;nfhz;L Kd;$l;bNa jUtpj;Jf; nfhs;Sq;fs;.

• L tpy;iyia nrg;gQ;nra;J jpiuapd; kPJ njspthd tpk;gnkhd;iw ngWf.

,J MNuhf;fpakhd fz;zpd; epiy vd khztUf;Ff; $Wq;fs;.

• ,g;NghJ nkOFjpupia tpy;iyf;F mUfhff; nfhz;L nry;Yq;fs;. tpk;gk;

njsptw;wjhf mikAk;.

• %f;Ff;fz;zhbapd; FtpT tpy;iynahd;iw nkOFjpupf;Fk; tpy;iyf;F

kpilNa nrg;gQ;nra;J jpiuapd; kPJ njspthd tpk;gj;ijg; ngWq;fs;.

my;yJ ngw;Wf;nfhs;Sq;fs;.
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• ,e;j epfo;T ePs;ghu;itapd; gupfhuj;jpw;Fupa nra;Jfhl;lyhFk; vd

tpsf;Fq;fs;.

• %f;Ff;fz;zhbf; FtpT tpy;iyia mg;Gwg;gLj;jp kPz;Lk; MNuhf;fpakhd

fz;zpd; epiy fpilf;FkhW mikg;igr; nrg;gQ;nra;Aq;fs;.

• nkOFjpupia L tpy;iyapypUe;J mg;ghy; nfhz;L nrd;W tpk;gj;ijj;

njsptw;wjhfg; ngWq;fs;.

• %f;Ff; fz;zhbnahd;wpd; FopT tpy;iynahd;iw L tpy;iyf;Fk;

nkOFjpupf;FkpilNa itj;Jr; nrg;gQ;nra;J njspthd tpk;gj;ijg;

ngWq;fs;.

• ,e;epfo;itg; gw;wp khztUld; ciuahLq;fs;. J}uj;jpy; cs;stw;iw

njspthff; fhz Kbahjtu;fs; FopTtpy;iyia cgNahfpg;gjw;fhd

fhuzj;ij tpsf;Fq;fs;.

• ,J FWk; ghu;itf;fhd gupfhuj;jpw;Fupa nra;Jfhl;lyhFk;; vd tpsf;Fq;fs;.

2. Ntiyj;jsq;fis jahupj;jy;2. Ntiyj;jsq;fis jahupj;jy;2. Ntiyj;jsq;fis jahupj;jy;2. Ntiyj;jsq;fis jahupj;jy;2. Ntiyj;jsq;fis jahupj;jy;

Njbaha;T mwpTWj;jw; gbtj;ijAk; xspapd; elj;ij njhlu;ghd

fl;LiuapYs;s nraw;ghLfisAk; Muha;e;J Njitahd nghUl;fis

itj;J Ntiyj;jsq;fs; %d;iwj; jahu;g;gLj;Jq;fs;.

,izg;G 6.1.2,izg;G 6.1.2,izg;G 6.1.2,izg;G 6.1.2,izg;G 6.1.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~xspapd; elj;ij||~~xspapd; elj;ij||~~xspapd; elj;ij||~~xspapd; elj;ij||~~xspapd; elj;ij||

• xspapay; njhlu;ghd cq;fs; FOtpw;Fj; jug;gl;Ls;s gpd;tUk; nraw;ghLfs;

gw;wpf; ftdk; nrYj;Jq;fs;.

• FO xd;W : xspj;njwpg;G tpjpfis tha;g;Gg; ghu;j;jy;

• FO ,uz;L : jsMbkPJ gLk; rkhe;jukhd> Ftpthd> tpuptilAk;

 xspf;fw;iwfspd; njwpg;gpd; gy;tifikia fhl;Ljy;.

• FO %d;W : xspf;fw;iwnahd;W ,uz;L Clfq;fspD}lhf nrt;tdhfg;

 gazpf;Fk; re;ju;g;gj;ijAk; rha;thfg; gazpj;J KwptilAk;

 re;ju;g;gj;ijAk; fhl;Ljy;.

• ~~xspapd; elj;ij||~~xspapd; elj;ij||~~xspapd; elj;ij||~~xspapd; elj;ij||~~xspapd; elj;ij|| vDk; fl;Liuiag; guprPypAq;fs;.

• Fwpj;j Ntiyj; jsq;fSf;Fr; nrd;W nraw;ghl;byPLgLq;fs;.

• cq;fs; Njbaha;Tfis ftu;r;rpfukhf rku;g;gpf;fj; jahuhFq;fs;.
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,izg;G 6.1.3,izg;G 6.1.3,izg;G 6.1.3,izg;G 6.1.3,izg;G 6.1.3

xspapd; elj;ijxspapd; elj;ijxspapd; elj;ijxspapd; elj;ijxspapd; elj;ij

xsp KjypypUe;J ntspahFk; xsp xU Nkw;gug;gpy;gLk;NghJ mk;Nkw;gug;G

xspia cwpQ;rTk; njwp;f;fTk; nra;Ak;. Nkw;gug;G xsp CLGFk; jd;ik

Ailajhapd; xsp KwptilAk;.

xspj;njwpg;Gxspj;njwpg;Gxspj;njwpg;Gxspj;njwpg;Gxspj;njwpg;G

xU CLGFk; Clfnkhd;wpy; gazpf;Fk; xsp Nkw;gug;gpd; kPJ gl;L kPz;Lk;

mNj Clfj;jpD}lhf NtW jpirapy; gazk; nra;tNj xspj;njwpg;G MFk;.

xspj;njwpg;ig mtjhdpg;Nghk;.

glj;jpy; fhl;lg;gl;lJ Nghd;W

mikg; igj; jahupf;f. nrt;tdhf

E}nyhd; iwg; gad;gLj;Jf. Nyru;

kpd;#s; xspiag; gad;gLj;jp

ntt;NtW Nfhzq;fspD}lhfg; gLk;

xspf; fw;iwfspd; njwpfw;iwfisg;

ngWf. gLNfhzk;> njwpNfhzk;

Mfpatw;iw xg;gpl;L mtjhdp;g;

igf; Fwpj;Jf; nfhs;Sq;fs;.

njwpg;G tpjpfs;njwpg;G tpjpfs;njwpg;G tpjpfs;njwpg;G tpjpfs;njwpg;G tpjpfs;

1. gLfjpu;> njwpfjpu;> gLGs;spapy; tiuag;gl;l nrt;td; Mfpad xNu

jsj;jpy; mikAk;.

2. xspj;njwpg;gpd; NghJ gLNfhzk;> njwpNfhzk; Mfpatw;wpd; gUkd;

rkdhFk;.

njwpg;gpd; tiffis ,dq;fhz;Nghk;.

js MbfspD}lhf

1. rkhe;jukhf

2. tpupthf

3. Ftpthf

xspj;njwpg;G eilngWk;.

md;whl tho;tpd;NghJ njwpg;G vDk; Njhw;wg;ghl;ilg; gad;gLj;Jk;

re;ju;g;gq;fs; rpytw;iw ,dq;fhZq;fs;.

md;whl tho;tpy; njwpg;gpd; Njhw;wg;ghl;ilg; gad;gLj;Jk; rpy re;ju;g;gq;fis

,dq;fhz;Nghk;.

1.  #o;;nghUs; fhl;b

2  vz;Nlh];Nfhg;

3.  xspapay; ,iofs;
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njwpg;igg; gad;gLj;Jk; NtW rpy re;ju;g;gq;fs;.njwpg;igg; gad;gLj;Jk; NtW rpy re;ju;g;gq;fs;.njwpg;igg; gad;gLj;Jk; NtW rpy re;ju;g;gq;fs;.njwpg;igg; gad;gLj;Jk; NtW rpy re;ju;g;gq;fs;.njwpg;igg; gad;gLj;Jk; NtW rpy re;ju;g;gq;fs;.

fiyAUfhl;b

thfdj;jpd; gf;f Mbfs; (tisahbfs;)

jdJ tpk;gj;ijg; ghu;j;jy;

eiff; filfspd; moif mjpfupj;jy;.

rha;thfj; js Mbfis itj;J tpk;gq;fisg; ngWNthk;.

rkhe;jukhf js Mbfis itj;J tpk;gq;fisg; ngWNthk;.

xspapd; KwpTxspapd; KwpTxspapd; KwpTxspapd; KwpTxspapd; KwpT

xU CLfhl;Lk; Clfj;jpypUe;J kw;nwhU CLfhl;Lk; Clfj;jpd; kPJ

rha;thf gLk; xsp Clfq;fspuz;Lk; njhLifailAk; Nkw;gug;gpypUe;J

nrt;tid Nehf;fpNah my;yJ mjpypUe;J tpyfpNah gazpf;Fk;

,j;Njhw;wg;ghNl xsp KwpT MFk;.

CLfhl;Lk; Clfq;fspD}lhf xsp gazpf;Fk;NghJ

Clfj;jpd; Jzpf;iffs; mlu;j;jp khw;wj;jpw;Nfw;g xspapd;

gaz Ntfk; khw;wkilAk;. ,uz;L Clfq;fs; gw;wp

fUJk;NghJ mlu;j;jpahd Clfk; mlu; ClfkhfTk;

mlu;j;jp Fiwthd Clfk; mUk; ClfkhfTk; fUjg;gLk;.

cjhuzkhf fz;zhb tsp Mfpatw;iwf; fUJk;NghJ

fz;zhb mlu; ClfkhFk;. tsp mUk; ClfkhFk;. ePUk;

tspAk; gw;wp fUJk;NghJ ePu; mlu; ClfKk; tsp mUk;

ClfKkhFk;.

CLfhl;Lk; ,uz;L Clfq;fSf;$lhf gazpf;Fk; xspapd; elj;ijiag;

ghu;g;Nghk;. glj;jpw; fhl;bAs;sJ Nghd;W epwkw;w Nghj;jnyhd;wpDs; ePiuAk;

gj;jpug; GifiaAk; epug;gp Nghj;jypd; %bia %bagpd;> ePu; Nkw;gug;gpd;

kPJ rha;thfg; gLk; gLfjpupdJk; KwptilAk; fjpupdJk; elj;ijia

mtjhdpAq;fs;.



243

tpQ;Qhdk; - juk; 9

d¾

fz;zhbf; Fw;wpapD}lhf xspf ;fjpu pd;fz;zhbf; Fw;wpapD}lhf xspf ;fjpu pd;fz;zhbf; Fw;wpapD}lhf xspf ;fjpu pd;fz;zhbf; Fw;wpapD}lhf xspf ;fjpu pd;fz;zhbf; Fw;wpapD}lhf xspf ;fjpu pd;

gazg;ghijgazg;ghijgazg;ghijgazg;ghijgazg;ghij

tspapUe;J fz;zhbapDs; xsp gazpf;Fk; NghJ

nrt;tid Nehf;fpf; fjpu;fs; jpUk;Gk; fz;zhb

apypUe;J tspf;F xsp gazpf;Fk; NghJ nrt;tdp

ypUe;J tpyfp Kwpfjpu; gazpf;Fk;.

tpy;iyfspd; Clhfr; nry;Yk; xsp Kwptile;j gpd;du;...

xsp KwpTld; njhlu;Gila Njhw;wg;ghLfis ,dq;fhz;Nghk;.xsp KwpTld; njhlu;Gila Njhw;wg;ghLfis ,dq;fhz;Nghk;.xsp KwpTld; njhlu;Gila Njhw;wg;ghLfis ,dq;fhz;Nghk;.xsp KwpTld; njhlu;Gila Njhw;wg;ghLfis ,dq;fhz;Nghk;.xsp KwpTld; njhlu;Gila Njhw;wg;ghLfis ,dq;fhz;Nghk;.

1. ePupDs; ghjpasT mkpo;j;jpitf;fg;gl;l ngd;rpy; Kwptile;jJ Nghy;

Njhd;wy;.

2. ePupDs; cs;s xU nghUis NkNy ,Ue;J ghu;f;Fk;NghJ mJ Fiwe;j

Moj;jpy; ,Ug;gJ Nghd;W fhl;rpaspj;jy;.

3. thdtpy; cUthjy;

4. fhdy; ePu; cUthjy;

vspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;b

FtpT tpy;iynahd;wpd; Ftpaj;jpw;Fk; tpy;iyf;FkpilNa nghUis

itf;Fk;NghJ nghUspd; ngupjhf;fg;gl;l kha tpk;gk; Njhd;Wk;. MfNt

FtpT tpy;iy vspa EZf;Ff;fhl;bahFk;.

ghu;itf; FiwghLfSf;fhd gupfhuk; fhz;Nghk;.ghu;itf; FiwghLfSf;fhd gupfhuk; fhz;Nghk;.ghu;itf; FiwghLfSf;fhd gupfhuk; fhz;Nghk;.ghu;itf; FiwghLfSf;fhd gupfhuk; fhz;Nghk;.ghu;itf; FiwghLfSf;fhd gupfhuk; fhz;Nghk;.

MNuhf;fpakhd fz;zpd; njhopw;ghLMNuhf;fpakhd fz;zpd; njhopw;ghLMNuhf;fpakhd fz;zpd; njhopw;ghLMNuhf;fpakhd fz;zpd; njhopw;ghLMNuhf;fpakhd fz;zpd; njhopw;ghL

FopT tpy;iy

>
>
>

>

>

>
>
>

>
>
> >

FtpT tpy;iy
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njhiytpYs;s nghUspd; tpk;gk; mz;ikapYs;s nghUspd; tpk;gk;

Fiwghlhd fz;zpd; njhopw;ghLFiwghlhd fz;zpd; njhopw;ghLFiwghlhd fz;zpd; njhopw;ghLFiwghlhd fz;zpd; njhopw;ghLFiwghlhd fz;zpd; njhopw;ghL

ePs; ghu;it FWk;ghu;it

mz;ikapYs;s nghUl;fs; J}u cs;s nghUl;fs;

njuptjpy;iy njuptjpy;iy

fz; FiwghLfSf;fhd gupfhuq;fshf %f;Ff;fz;zhb cgNahfpj;jy;.

  FtpT tpy;iyia fz; Jz;lhf  FopT tpy;iyia fz; Jz;lhf

      cgNahfpj;jy;           cgNahfpj;jy;

(FtpT tpy;iy: tpspk;Gg; gFjpiatpl eLg;gFjp jbg;Gf; $baJ.)

(FopT tpy;iy: eLg;gFjpiatpl tpspk;Gg;gFjp jbg;Gf;$baJ.)
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Nju;r;rp      6.0Nju;r;rp      6.0Nju;r;rp      6.0Nju;r;rp      6.0Nju;r;rp      6.0 ::::: miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;miyfisg; gpwg;gpj;jy;> CLflj;jy;> mit fhl;

Lk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; NjitfisLk; ,ay;Gfs; Mfpatw;iw tho;f;ifj; Njitfis

epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.epiwT nra;J nfhs;tjw;fhfg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2Nju;r;rp kl;lk; 6.2 ::::: xypapd; elj;ijiaf;nfhz;L tho;tpd; Njitfis epiw

Ntw;wpf; nfhs;thu;.

nraw;ghL    6.2 :nraw;ghL    6.2 :nraw;ghL    6.2 :nraw;ghL    6.2 :nraw;ghL    6.2 : ~~,irapd; ,dpikia mDgtpg;Nghk;.˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 6.2.1 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ,uz;L.

• ,izg;G 6.2.2 ,y; jug ;gl ;Ls;s  ~~xypapd;

Njhw;wg;ghLfs; || vDk; fl;Liuapd;; gpujpfs; ,uz;L.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 6.2.1gb 6.2.1gb 6.2.1gb 6.2.1gb 6.2.1 ::::: • rq;fPj ,iriaAk; jfnlhd;iwr; Ruz;Lk;NghJ vOk;

xypiaAk; khztUf;F Qhgfg;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• rq;fPj ehjk; ,dpikahdJ.

• jfl;ilr; Ruz;Lk; xyp ,dpikaw;wJ.

• xyp gpwg;gpf;fg;gLfpd;wJ.

• xyp njhlu;ghd Njhw;wg;ghLfs; md;whlk; vkJ

maw; #oypy; ,lk;ngWfpd;wd.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 6.2.2gb 6.2.2gb 6.2.2gb 6.2.2gb 6.2.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 6.2.3gb 6.2.3gb 6.2.3gb 6.2.3gb 6.2.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.
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• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• xyp xU rf;jp tbtkhFk;.

• njwpg;G> vjpnuhyp> gupT> njwpg;nghyp njhlu;ghd

mDgtq;fis md;whl epfo;Tfspd; NghJ mwpa

KbAk;.

• ~~xyp njhlu;ghd Njhw;wg;ghLfs;|| vDk; fl;Liu

iag; guprPypj;J ,it njhlu;ghd Nkyjpf jfty;

fisg; ngw KbAk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• xyp njhlu;ghd Njhw;wg;ghLfis Kd;itg;ghu;.

• xyp njhlu;ghd Njhw;wg;ghLfspd; gy;tifikia Fwpg;gpl;Lf; fhl;Lthu;.

• rq;fPj ehjq;fspdJk; ,iur;ry;fspdJk; NtWghl;il tpsf;Fthu;.

• ,aw;ifapd; Njhw;wg;ghLfs; gw;wp tpopg;GldpUg;ghu;.

• epfo;TfSf;Fg; gpd;dzpahFk; mbg;gilfisj; Njbaha;thu;.

,izg;G 6.2.1,izg;G 6.2.1,izg;G 6.2.1,izg;G 6.2.1,izg;G 6.2.1

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~,irapd; ,dpikia mDgtpg;Nghk; ;||~~,irapd; ,dpikia mDgtpg;Nghk; ;||~~,irapd; ,dpikia mDgtpg;Nghk; ;||~~,irapd; ,dpikia mDgtpg;Nghk; ;||~~,irapd; ,dpikia mDgtpg;Nghk; ;||

• xypapd; gpd;tUk; Njhw;wg;ghLfs; gw;wpa cq;fs; FOtpdupd; ftdk;

<u;f;fg;gLfpd;wJ.

FO xd;W: xypj;njwpg;G> vjpnuhyp> xyp cwpQ;rg;gly;

FO ,uz;L : gupT> njwpg;nghyp> rq;fPj ehjq;fSk; ,iur;ry;fSk;

• ~~xypapd; Njhw;wg;ghLfs;|| vDk; fl;Liuiag; guprPypj;J cq;fSf;fhf

xJf;fg;gl;Ls;s Njhw;wg;ghLfis MuhAq;fs;.

• mit njhlu;ghd Fwpg;Gf;fisr; NrfupAq;fs;.

• mt;thwhd NtW Njhw;wg;ghLfs; ntspf;nfhzug;gLk; tifapy; fye;Jiu

ahLq;fs;.

• cq;fs; Njliy tFg;gpy; ftu;r;rpfukhfr; rku;g;gpf;fj; jahuhFq;fs;.
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,izg;G 6.2.2,izg;G 6.2.2,izg;G 6.2.2,izg;G 6.2.2,izg;G 6.2.2

xyp njhlu;ghd Njhw;wg;ghLfs;xyp njhlu;ghd Njhw;wg;ghLfs;xyp njhlu;ghd Njhw;wg;ghLfs;xyp njhlu;ghd Njhw;wg;ghLfs;xyp njhlu;ghd Njhw;wg;ghLfs;

1. xypj;njwpg;G1. xypj;njwpg;G1. xypj;njwpg;G1. xypj;njwpg;G1. xypj;njwpg;G

(((((a))))) nkfhNghd; (nkfhNghd; (nkfhNghd; (nkfhNghd; (nkfhNghd; (Megaphone)))))
rpW $l;lq;fspy; NgRk; Ngr;rhsu;fs; nkfhNghd; vDk; xypngUf;fpia

cgNahfpg;gij ePq;fs; fz;bUg;gPu;fs;. ,jpy; 30cm ePskhd $k;nghd;Ws;

sJ. $k;gpd; cr;rpapy; cUthFk; xyp $k;gpd; Rtu;fspy; gl;Lj; njwpj;J

Kd; nry;Yk;. ml;ilapdhyhd $k;nghd;iwg; gad;gLj;jp ,jidr; nra;J

ghUq;fs;.

(((((b))))) ciuahLk; Foha; (ciuahLk; Foha; (ciuahLk; Foha; (ciuahLk; Foha; (ciuahLk; Foha; (Speaking tube)))))
Ruq;fq;fisj; Njhz;Lk;NghJ epykl;lj;jpypUe;J fPo; Nehf;fpg; NgRtjw;fhf

ePz;l Foha;fisg; gad;gLj;Jtu;. Foha; rw;W tise;jpUg;gpDk; xyp

njwpg;gile;J gazpf;Fk;. Ruq;fj;jpd; cs;spUe;J Fohapd; me;jj;jpy;

fhij itj;Jf; Nfl;f KbAk;.

(((((c))))) nrtp vf;fhsk; (nrtp vf;fhsk; (nrtp vf;fhsk; (nrtp vf;fhsk; (nrtp vf;fhsk; (Ear trumpet)))))
Nfl;ly; FiwghLilatu;fs; (nkJthfg;NgRk;NghJ) njspthff; Nfl;f

,t;Tgfuzk; cjTk;. nrtp vf;fhsj;ijf; fhjpy; itj;Js;sNghJ xyp

miyfs; kPz;Lk; kPz;Lk; njwpg;gile;J Nfl;ly; FiwghLilatupd;

nrtpg;giwia mjpur; nra;Ak;.

(((((d))))) fhNjhL NgRk; $lk; (fhNjhL NgRk; $lk; (fhNjhL NgRk; $lk; (fhNjhL NgRk; $lk; (fhNjhL NgRk; $lk; (Whispering gallery)))))
,yz;ldpYs;s Gdpj Nghy; fjPl;uy; ghupa tiskhlkhFk;. mjd; RtUf;F

mUNf neUq;fp nkJthf KZKZf;Fk;NghJ xyp tpNrl Kiwapy;

njwpg;gile;J vjpnuhypg;gjdhy; kz;lgnkq;Fk; xyp guTk;. mNj rkak;

jpiuj;Jzpia Rtupy; glr;nra;jTld; xyp ,y;yhkw; NghFk;.

(((((e))))) ghupa jfghf;fisr; Rw;wp Nksk; ,irj;jthW nry;Yk; re;ju;g;gj;ij

Qhgfg;gLj;Jq;fs;. Nkw;gb xyp ntF J}uj;jpw;F Nfl;FkhapDk; jfghtpd;

kW gf;fj;jpw;F Nfl;f khl;lhJ. ,jw;Ff; fhuzk; xyp miyfs; jfghtpy;

gl;L tpupe;J njwpj;jyhFk;.

(((((f))))) fg;gy; gazq;fspd;NghJk; flypd; Moj;ij msf;Fk;NghJk;  kPd;

gpbj;jypd;NghJk; flypd; mbapy; GijAz;l nghUl;fis Njbf;fz;L

gpbf;Fk;NghJk; fopnahyp miyfs; gad;gLj;jg;gLk;. (Nkw;gb xyp miyfis

Nfl;f KbahJ.)

fg;gypd; mbapy; nghUj;jg;gl;Ls;s cgfuzq;fspypUe;J fopnahyp miyfs;

ntsptplg;gLk;. mit njwpg;gile;J tUk;NghJ kPz;Lk; ngw;Wf;nfhs;sg;gLk;.

fly; ePupy; xypapd; Ntfj;jpw;F Vw;g xyp gazpf;f vLf;Fk; Neuj;ijf;nfhz;L

Mok; fzpf;fg;gLk;.

(((((g))))) ntsthy;fs; ,uT Neuq;fspy; jkJ ghijia ,dq;fhzTk; fopnahyp
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miyfisg; gad;gLj;Jfpd;wd.

(((((h))))) tpkhd epiya Nwlhu; cgfuzq;fspy; fopnahyp miyfspd; njwpg;G

gad;gLj;jg;gLfpd;wJ.

2.2.2.2.2. njwpg;nghyp njhlu;ghd Njhw;wg;ghLfs;njwpg;nghyp njhlu;ghd Njhw;wg;ghLfs;njwpg;nghyp njhlu;ghd Njhw;wg;ghLfs;njwpg;nghyp njhlu;ghd Njhw;wg;ghLfs;njwpg;nghyp njhlu;ghd Njhw;wg;ghLfs;

rpy tpupTiu kz;lgq;fspYk; fj;Njhypf;f Njthyaq;fspYk; ghLk;NghJ

xyp vjpnuhypj;jthW rpy fzq;fs; epyTk;. ,J njwpg;nghyp Vw;gLk;

re;ju;g;gj;jpw;F cjhuzkhFk;.

,jd; fhuzkhf tpupTiuiaj; njspthff; Nfl;fKbahj epiyAk;

Vw;glf;$Lk;. vdpDk; kz;lgq;fis mikf;Fk;NghJ Nfl;NghUf;F

ghjpg;Ngw;glhjthW kz;lgj;jpDs; Fwpg;gpl;l Neuk; tiu xyp epytr; nra;a

njwpg;nghyp njhopDl;gj;ijg; gad;gLj;Jk; re;ju;g;gq;fSk; cs;sd.

3.3.3.3.3. vjpnuhyp njhlu;ghd Njhw;wg;ghLfs;vjpnuhyp njhlu;ghd Njhw;wg;ghLfs;vjpnuhyp njhlu;ghd Njhw;wg;ghLfs;vjpnuhyp njhlu;ghd Njhw;wg;ghLfs;vjpnuhyp njhlu;ghd Njhw;wg;ghLfs;

jilnahd;Wf;F vjpupypUe;J FunyOg;Gk;NghJ mt;nthyp kPz;Lk; vkf;Ff;

Nfl;ly;> vjpnuhypj;jy; vdg;gLk;. (,q;F xypia Vw;gLj;JgtUf;Fk;> jilf;F

kpilNa Fiwe;jsT 17 kPw;wuhtJ ,Uj;jy; Ntz;Lk;.)

vjpnuhypAk; xypj; njwpg;ghFk;. jilapd; Nkw;gug;G xg;gkhdjhfTk;

cWjpahdjhfTk; mikjy; xyp njwpg;gilaj; NjitahdjhFk;. ghupa

fw;Fd;Wf;fSf;F vjpupYk; jsghlq;fs; mw;w miwfspDs;Sk; Ruq;fq;fsp

Ds;Sk; ,t;thW vjpnuhyp Vw;gLk;.

4.4.4.4.4. xyp mfj;JwpQ;ry; njhlu;ghd Njhw;wg;ghLfs;xyp mfj;JwpQ;ry; njhlu;ghd Njhw;wg;ghLfs;xyp mfj;JwpQ;ry; njhlu;ghd Njhw;wg;ghLfs;xyp mfj;JwpQ;ry; njhlu;ghd Njhw;wg;ghLfs;xyp mfj;JwpQ;ry; njhlu;ghd Njhw;wg;ghLfs;

Nfl;NghUf;Fr; Nrit toq;Fk; tpupTiu kz;lgq;fs;> rpdpkh kz;lgq;fs;>

Nfl;Nghu; $lq;fs; Mfpad njspthf xypiaf; Nfl;ff;$bathW tbtikf;fg;

gLk;. ,jd; %yk; xyp njwpg;giltijj; jLf;fTk;> xypia mfj;JwpQ;rr;

nra;aTk; mtw;wpy; cj;jpfs; gad;gLj;jg;gLk;. jpwe;j ad;dy;fSk; rpwe;j

xyp mfj;JwpQ;rg;gLk; KiwahFk;.

xypia mfj;JwpQ;Rk; jputpaq;fis tpupj;J itg;gjd; %yk; vjpnuhyp

fl;Lg;gLj;jg;gLk;. nkd;ikahd fk;gsq;fs;> fapw;Wg; gha;fs;> jpiufis

njhq;fitj;jy;> Rtu;fSf;fpilapy; ,ilntsp tply;> ,ilntspap;y; xypia

mfj;JwpQ;Rk; jputpaq;fis itj;jy; Mfpad ,t;thwhd rpy cj;jpfshFk;.

5.5.5.5.5. gupT njhlu;ghd Njhw;wg;ghLfs;gupT njhlu;ghd Njhw;wg;ghLfs;gupT njhlu;ghd Njhw;wg;ghLfs;gupT njhlu;ghd Njhw;wg;ghLfs;gupT njhlu;ghd Njhw;wg;ghLfs;

rpy rkaq;fspy; xyp Kjnyhd;wpdhy; xyp miyfs; ntsptplg;gLk;NghJ>

mjw;F Vw;wthW NtW rpy nghUl;fs; mjpu;tiltijf; fhzyhk;.

guptpd;NghJ eilngWtJ ,j;Njhw;wg;ghlhFk;.

• Gifapujg; ghijapD}lhf Giftz;b gazpf;Fk;NghJ mUfpYs;s tPl;L

ad;dy;> fz;zhbfs; mjpu;tiljy; mt;thwhd xU re;ju;g;gkhFk;.

• gupitg; gad;gLj;jp J}uj;jpYs;s nky;ypa jfLfis cilar; nra;a

KbAk;.
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rq;fPj ehjq;fSk; ,iur;ry;fSk; njhlu;ghd Njhw;wg;ghLfs;rq;fPj ehjq;fSk; ,iur;ry;fSk; njhlu;ghd Njhw;wg;ghLfs;rq;fPj ehjq;fSk; ,iur;ry;fSk; njhlu;ghd Njhw;wg;ghLfs;rq;fPj ehjq;fSk; ,iur;ry;fSk; njhlu;ghd Njhw;wg;ghLfs;rq;fPj ehjq;fSk; ,iur;ry;fSk; njhlu;ghd Njhw;wg;ghLfs;

rq;fPjj;jpd; nkhop Ruq;fshFk;. Ruq;fisg; nghUj;jkhd gy;NtW Nfhyq;fSf;

Nfw;g mikg;gjdhy; re;jj;Jldhd ,irfs; cUthFk;. ,it nrtpf;fpdpik

ahditahFk;.

vdpDk; ghjzpnahd;iw epyj;jpy; Nja;j;jy;> ,Uk;ig cuha;jy;> ,ae;jpuq;fs;

nghwpfs; njhopw;gly; Nghd;w re;ju;g;gq;fspy; Vw;gLk; fuLKulhd xypia

Qhgfg;gLj;Jq;fs;. ,tw;iw ,iur;ry; vd;gu;.
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Nju;r;rp      7.0Nju;r;rp      7.0Nju;r;rp      7.0Nju;r;rp      7.0Nju;r;rp      7.0 ::::: Rw;whlypy; ,Uf;Fk; tpe;ijfspd; ngWkhdj;ijj;Rw;whlypy; ,Uf;Fk; tpe;ijfspd; ngWkhdj;ijj;Rw;whlypy; ,Uf;Fk; tpe;ijfspd; ngWkhdj;ijj;Rw;whlypy; ,Uf;Fk; tpe;ijfspd; ngWkhdj;ijj;Rw;whlypy; ,Uf;Fk; tpe;ijfspd; ngWkhdj;ijj;

Njbaha;thu;.Njbaha;thu;.Njbaha;thu;.Njbaha;thu;.Njbaha;thu;.

Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1Nju;r;rp kl;lk; 7.1 ::::: tpyq;Fyfpd; tpe;ijkpf;f jfty;fisj; Njbawpthu;.

nraw;ghL    7.1 :nraw;ghL    7.1 :nraw;ghL    7.1 :nraw;ghL    7.1 :nraw;ghL    7.1 : ~~tpag;g+l;Lk; tpyq;Ffs;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 7.1.1 ,y; jug;gl;Ls;s ~~gps;isg;ghrk;|| fij

• ,izg;G 7.1.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; ehd;F.

• ,izg;G 7.1.3 ,y; jug;gl;Ls;s ~~tpag;g+l;Lk;

tpyq;Ffs;|| fl;Liug; gpujpfs; ehd;F.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 7.1.1gb 7.1.1gb 7.1.1gb 7.1.1gb 7.1.1 ::::: • ~gps;isg;ghrk;| fijia tFg;gpy; Kd;itAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• tpwhy; kPd; njhlu;ghd rk;gtk; jhuzp ngw;w xU

Gjpa mDgtkhFk; vdTk;.

• ,t;thwhd tpag;g+l;Lk; ,ay;Gfisf; fhl;Lk;

tpyq;Ffs; cynfq;Fk; fhzg;gLfpd;wd vdTk;.

• mt;thwhd tpyq ;Ffs ; gw ;w pg ;  ga pYtJ

fspg;g+l;lf;$bajhFk; vdTk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 7.1.2gb 7.1.2gb 7.1.2gb 7.1.2gb 7.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)

gb 7.1.3gb 7.1.3gb 7.1.3gb 7.1.3gb 7.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.
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• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• capUyfpy; tpag;g+l;lj;jf;f ,ay;Gfisf; fhl;Lk;

tpyq;Ffs; jhuhskhf cs;sd.

• mt;tpyq;Ffs; njhlu;ghf tpQ;Qhd g+u;tkhf

Njbahuha;tJ fspg;g+l;lj;jf;fJ.

• ~tpag;g+l;Lk; tpyq;Ffs;| vDk; fl;LiuapypUe;J

mt;thwhd rpy tpyq;Ffs; gw;wp tpupthff; fye;J

iuahlg;gl;Ls;sJ.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• tpag;g+l;Lk; ,ay;Gfisf; fhl;Lk; tpyq;Ffis gw;wpj; Njbawpthu;.

• tpyq;Ffspd; rpwg;ghd ,ay;Gfs; mtw;wpd; ,Ug;Gf;Fj; JizahFk; tpjj;ij

fz;lwpe;J Kd;itg;ghu;.

• tpyq;Ffisg; ghJfhf;Fk; jpwid ntspf;fhl;Lthu;.

• #oypd; ngWkhdq;fisj; Njbawpthu;.

• #oy; njhlu;ghff; ftdQ; nrYj;jpr; nraw;gLthu;.

,izg;G 7.1.1,izg;G 7.1.1,izg;G 7.1.1,izg;G 7.1.1,izg;G 7.1.1

~~gps;isg; ghrk;;||~~gps;isg; ghrk;;||~~gps;isg; ghrk;;||~~gps;isg; ghrk;;||~~gps;isg; ghrk;;||

jhuzp Rw;Wk; Kw;Wk; ghu;j;jgb tay; tuk;gpD}lhf ele;J nrd;whs;.

gy ehl;fshf kio nga;atpy;iy. tapypy; ePu; tw;wpg;NghAs;sJ. NkYk;

tw;wpdhy; kPd;fs; vy;yhk; ,we;J Ngha;tpLk;.

jhuzp Xuplj;jpy; jupj;jhs;. taypy; jz;zPu; ed;whf tw;wpg; NghAs;sJ.

NrW khj;jpuk;jhd; vQ;rpAs;sJ. mLj;j tapypy; jz;zPu; ,Ue;jJ.

Nrw;Ws; VNjh Jbf;fpwNj.

jhuzp cw;W Nehf;fpdhs;. Nrw;Ws; ~tpwhy;| kPndhd;Wk; FQ;RfSk;

Jbj;Jf;nfhz;bUe;jd. tpwhy; kPd; thia mfyj; jpwe;jJ. FQ;Rfs; jhapd;

thapDs; GFe;J nfhz;ld.

jd; kPd; FQ;Rfisj; jpd;W tpl;ljh?

jhuzp Mr;rupag;gl;lhs;. MlhJ mirahJ ghu;j;Jf;nfhz;bUe;jhs;.
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tpwhy; kPd; jpBnud Js;spg; gha;e;jJ. gf;fj;J taypy; ,Ue;j ePiu mile;jJ.

epk;kjpahf mq;Fkpq;Fk; ePe;jpaJ. thia mfyj; jpwe;jJ. FQ;Rfs; ntspNa

te;J ePupy; ePe;jpr;nrd;wd.

jhuzp kfpo;r;rpaile;jhs;.

,J xU tpag;g+l;Lk; epfo;r;rp. mLj;j taypy; ePu; ,Ug;gJ tpwhy; kPDf;F

vg;gbj; njupate;jJ?

jhuzp rpe;jpj;Jf;nfhz;Nl tuk;gpd; topNa ele;J nrd;whs;. tpyq;Ffspd;

cyfpd; ,t;thwhd tpaf;fj;jf;f tplaq;fs; gw;wpj; Njbg;ghu;f;f Ntz;Lk;

vdj; jPu;khdpj;jhs;.

,izg;G 7.1.3,izg;G 7.1.3,izg;G 7.1.3,izg;G 7.1.3,izg;G 7.1.3

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~tpag;g+l;Lk; tpyq;Ffs;||~~tpag;g+l;Lk; tpyq;Ffs;||~~tpag;g+l;Lk; tpyq;Ffs;||~~tpag;g+l;Lk; tpyq;Ffs;||~~tpag;g+l;Lk; tpyq;Ffs;||

• tpQ;Qhd Mrpupia tFg;Gf;F te;jhu;. tpe;ijkpf;f ,ay;Gfisf; fhl;Lk;

tpyq;Ffs; gw;wp jfty;fis tFg;gpy; Kd;itg;gjw;F khztu; FOf;fSf;Fr;

re;ju;g;gkspj;jhu;.

;1. epj;jpiuapy; ,Uf;Fk; tpyq;Ffspd; ,uj;jj;ijf; Fbf;Fk; tk;gau;;1. epj;jpiuapy; ,Uf;Fk; tpyq;Ffspd; ,uj;jj;ijf; Fbf;Fk; tk;gau;;1. epj;jpiuapy; ,Uf;Fk; tpyq;Ffspd; ,uj;jj;ijf; Fbf;Fk; tk;gau;;1. epj;jpiuapy; ,Uf;Fk; tpyq;Ffspd; ,uj;jj;ijf; Fbf;Fk; tk;gau;;1. epj;jpiuapy; ,Uf;Fk; tpyq;Ffspd; ,uj;jj;ijf; Fbf;Fk; tk;gau;

ntsthy; (ntsthy; (ntsthy; (ntsthy; (ntsthy; (Vampire bat)))))

,e;j tpyq;F mnkupf;fhtpNyNa Njhd;wpAs;sJ. Kiya+l;bfs;> gwitfs;

,uj;jj;ijNa ,J czthf cl;nfhs;Sk;. rpy re;ju;g;gq;fspy; kdpjdpd;

,uj;jj;ijf; Fbg;gJk; cz;L. tk;gau; ntsthypd; ckpo;ePupy; jpuhFypd;

(Draculin) vDk; FUjp ciwtijj; jLf;Fk; jd;ikAila ,urhadg; nghUs;

mlq;fp cs;sJ. mJ tpyq;Ffspd; clypypUe;J ,uj;jj;ij cwpQ;rpf;

Fbg;gjpy;iy. mit ep;j;jpiu nra;Ak;NghJ mtw;wpd; cliyj; Jisf;Fk;.

mj;JisapD}lhf ntspNaWk; ,uj;jj;ij ef;fpf; Fbf;Fk;.
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,e;j ntsthypd; %f;F $k;G tbtKilaJ. %f;fpYs;s ntg;g czupfspd;

%yk; ,iuapd; FUjpf; fyd;fisf; fz;Lgpbj;Jf;nfhs;Sk;. tk;gau; ntsthypd;

%isapy;> epj;jpiu nra;J nfhz;bUf;Fk; tpyq;F Rthrpf;Fk; rg;jj;ijf;

nrtpkLg;gjw;Fupa thq;fp fyq;fs; mike;Js;sd. tk;gau; ntsthYf;F

gwe;J nry;yTk;> ele;J nry;yTk;> Xbr;nry;yTk; KbAk;.

2. ,uhl;rj gz;lh2. ,uhl;rj gz;lh2. ,uhl;rj gz;lh2. ,uhl;rj gz;lh2. ,uhl;rj gz;lh

,uhl;rj gz;lh rPdhtpNyNa Njhd;wpAs;sJ. xUnry;yg;

gpuhzpahfg; gyuJk; kdijf; ftUk; jd;ikiaf;

nfhz;Ls;sJ.

,jd; rpwpa Fl;b 150 fpuhk; tiu epiwAilaJ.

Mz; gz;lh ngz; gz;lhtpYk; ngupaJ. ngz; gz;lh

Vwj;jho 100 fpNyhfpuhk; epiwAk; 1.5 kPw;wu;

ePsKKilaJ. fz;fspYk; fhJfspYk; clypYk;

fWg;Gg; nghl;Lf;fs; fhzg;gLk;. clypd;> Vida

gFjpfs; nts;is epwkhdJ. gdpkiy rhu;e;j gpuNjrq;fspy; thOk;. jiuapYk;

kuq;fspYk; thOk; jd;ik cilaJ. %q;fpy; kuq;fspd; ,sk; ,iyfNs

,jd; gpujhd czthFk;.

xypnaOg;Gjy;> kzj;ijg; gug;Gjy;> kuq;fis tpwhz;Ljy;> rpWePu; gPr;Rjy;

Nghd;w Kiwfspy; nra;jpfisg; gupkhwpf;nfhs;Sk;. thoplq;fs; mw;Wg;Nghjy;.

gpwg;G tPjk; Fiwthf ,Uj;jy; %q;fpy; ,iy jtpu NtW czTfis cz;zg;

gofpf;nfhs;shik Mfpad fhuzkhf ,e;j tpyq;fpdk; mope;JNghFk; Mgj;ij

vjpu;Nehf;fp cs;sJ.

,yq;iff;Fg; ngUikNru;j;j jtis ,dk;...,yq;iff;Fg; ngUikNru;j;j jtis ,dk;...,yq;iff;Fg; ngUikNru;j;j jtis ,dk;...,yq;iff;Fg; ngUikNru;j;j jtis ,dk;...,yq;iff;Fg; ngUikNru;j;j jtis ,dk;...

3. gpANgh nfhl;lfik 3. gpANgh nfhl;lfik 3. gpANgh nfhl;lfik 3. gpANgh nfhl;lfik 3. gpANgh nfhl;lfik ^̂̂̂̂Bufo kotagamii&&&&&
,yq;iff;Nf cupj;jhd Xu; <Ulf thopahFk;. mad kz;lyf; fhLfspYk;

(rpq;fuhr tdj;jpy;) jho;epyf;fhLfspYk; kiyf;fhLfspYk;  Mw;wq;fiug;

gpuNjrq;fspYk; thOfpd;wd. ,jd; cly; fLk;fgpy my;yJ ,sq;fgpy epwkhdJ.

Njhypd; kPJ fgpy epw Kbr;Rf;fs; Nghd;w

mikg;Gfs; cly; KOtjpYk; fhzg;

gLk;. fz;fSf;F ,ilNa ,sepwkhd

%d;W NfhLfs; cs;sd. Mzpd; cly;

e Psk ;  83mm - 40mm tiuahdJ.

ngz;zpd; cly; ePsk; 55mm - 68mm tiu

ahdJ. ,J ,utpy; rQ;rupf;Fk; xU

tpyq;F. ,yq;if tpyq;fpayhsu;

Nguhrpupau; ruj;nfhl;lfik mtu;fisf;

nfsutpf;Fk; tifapy; mtuJ ngaupy;

,jw;Fg; ngauplg;gl;Ls;sik Fwpg;gplj;

jf;fJ. thoplq;fs; mUfpg; Nghfpd;wikahdJ ,e;jj; Njiu ,dj;jpd; ,Ug;Gf;F

mr;RWj;jyhf mike;Js;sJ.
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FQ;Rfisg; Ngzpf;fhf;Fk; ej;ijFQ;Rfisg; Ngzpf;fhf;Fk; ej;ijFQ;Rfisg; Ngzpf;fhf;Fk; ej;ijFQ;Rfisg; Ngzpf;fhf;Fk; ej;ijFQ;Rfisg; Ngzpf;fhf;Fk; ej;ij

4.4.4.4.4. flw;Fjpiuflw;Fjpiuflw;Fjpiuflw;Fjpiuflw;Fjpiu(Sea horse)
,J xU kPd; tifahFk;. tl mnkupf;fhtpypUe;J

njd; mnkupf;fh tiuapy; guk;gpAs;s gRgpf;Fr;

rKj;jpug;gl;bapy; fhzg;gLfpd;wJ. ePu;j;jhtuq;fs;.

KUiff; fw;ghiwfs; cl;gl epoyhd #oypy;

thOk;. cly; 2.5cm - 3.0cm msT ePskhdJ.

ePskhd %Q;rpg; gFjpapdhy; czit cwpQ;rpf;

nfhs;Sk;. cliy epiyf;Fj;jhf itj;J ePe;jpr;

nry;Yk;. rpwpa ,why;fs;> ePupy; thOk; gpshe;jd;

fs; Nghd;wtw;iw czthff; nfhs;Sk;.

ngz; flw;Fjpiu> Kl;ilfis Mz; flw;

Fjpiuapd; clypy; cs;s ig (sack) Nghd;w
Xu; mikg;gpDs; ,Lk;. Mz; flw;Fjpiu> Kl;il

fisg; ghJfhj;J FQ;R nghupj;jgpd; mtw;iw

fly; ePupDs; tpLtpf;Fk;.

5.5.5.5.5. mk;Gj;jiy er;Rj;jtis mk;Gj;jiy er;Rj;jtis mk;Gj;jiy er;Rj;jtis mk;Gj;jiy er;Rj;jtis mk;Gj;jiy er;Rj;jtis (Poison arrow frog)
njd; mnkupf;f mad kiof;fhLfspy; tho;fpwJ. mNkrd; fhl;bNyNa

,t;Tapupdk; Njhd;wpAs;sJ. cyfpy; thOk;

kpff; nfhba <&lf thop tpyq;Ffshf

,J fUjg;gL fpd;wJ. cly; Vwj;jho 5cm
ePsKilaJ. Njhypy; fWg;G> gr;ir> ePy

epw gl;bfs; Nghd;w Nfhyk; cz;L. Njhypd;

KOtjpYk; guk;gpf; fhzg;gLk; er;Rr;

Rug;gpfshy;  Ruf;fg;gLk; xU fpuhk; (1g)
er ; R kd pju ;  xU yl ; rk ;  Ngiuf ;

nfhy;yf;$ba msT typikahdJ.

nrt;tpe;jpau;fs; gz;ilf;fhyk; njhlf;fk;

,j ;tisapd ; er ;Rg ;  gjhu ;j ; jj ;ij

Ntl ;ilahLk ;  mk ; Gfs py ;  jlt p g ;

gad;gLj;jpajhff; fu;zguk;giuf; fijfs; $Wfpd;wd.

6.6.6.6.6. fr;rpjkhf tPL fl;Lk; fl;llf; fiyQu;fr;rpjkhf tPL fl;Lk; fl;llf; fiyQu;fr;rpjkhf tPL fl;Lk; fl;llf; fiyQu;fr;rpjkhf tPL fl;Lk; fl;llf; fiyQu;fr;rpjkhf tPL fl;Lk; fl;llf; fiyQu;

J}f;fzhq;FUtp J}f;fzhq;FUtp J}f;fzhq;FUtp J}f;fzhq;FUtp J}f;fzhq;FUtp (Weaver Bird)
Mgpupf;fh> Mrpah> mT];jpNuypah fz;lq;fspy; gy;NtW gpuNjrq;fspy;

tho;fpd;wd. cly; rptg;G> kQ;rs;> fWg;G epwq;fisf; nfhz;lJ. fr;rpjkhf

$L fl;Lk; jpwd; nfhz;lJ. rpwpa ,iyfs;> ehu;fs;> ,iofs;> Gy;tiffs;>

Fr;rpfs; Nghd;wtw;iwf;nfhz;L $L fl;Lk;.

jiyfPohf itf;fg;gl;l $rh Nghd;W

fhl ;r paspf ;Fk ; . $l ;bd ; Eiothapy ;

fPo;g;Gwj;jpNyh xU gf;fkhfNth fhzg;gLk;.

$l;bd; Nfhs tbthd Nkw;gFjpapy ;

Kl;ilapLk;. ngz; FUtp Kl;ilapl;L

mjid milfhf;Fk; NghJ Mz; FUtp
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$l;bd; fPo;g;Gwj;ij mikf;Fk;. jkJ

FQ;RfSf;Fj; Njit ahd czthfpa

rpwpa G+r;rpfs; Nghd;wtw;iwf; nfhz;L

te;J Nfhs tbtkhd gFjpapy;

cs;s rpwpa Jthuq;fspd; Clhf

Cl;Lk;. $LfspDs; rpwpa fspj;

jpuisfSk; fhzg;gLk;. fhw;wpy;

$L ghjpf;fg;gLtijj; jtpu;g;gjw;

fhf J}f;fzhq;FUtp jdJ

$l;bDs; ,t;thwhf fspj ;

jpuisfs; ,l;L itg;gjhff; fUjg;gLfpd;wJ.

7.7.7.7.7. ed;dPupy; thOk; ngd;dhk;ngupa nry;yg;gpuhzped;dPupy; thOk; ngd;dhk;ngupa nry;yg;gpuhzped;dPupy; thOk; ngd;dhk;ngupa nry;yg;gpuhzped;dPupy; thOk; ngd;dhk;ngupa nry;yg;gpuhzped;dPupy; thOk; ngd;dhk;ngupa nry;yg;gpuhzp

kPf;nfhq; fw;/gp\; kPf;nfhq; fw;/gp\; kPf;nfhq; fw;/gp\; kPf;nfhq; fw;/gp\; kPf;nfhq; fw;/gp\; (Mekong Cat fish)
kPf;nfhq; gPlG+kpg; gpuNjrj;jpNyNa ,e;j kPd; Njhw;wk; ngw;Ws;sJ. njd;Nkw;F

Mrpa ehLfspy; ePu; epiyfspy; fhzg;gLfpd;wJ. ed;dPupy; thOk; kpfg;ngupa

kPd; ,JthFk;. Kuf;fj;jdkw;wjhapDk; typikkpf;f xU kPd; ,dkhFk;.

cly; epiw Vwj;jho 150kg - 200kg MFk;. Vwj;jho 3 kPw;wu; tiu ePskhf

tsUk;. ,e;j kPdpd; gw;fs; Kjypuz;L tUlq;fspd; gpd;du; cjpu;e;J KuRfs;

vQ;rpapUf;Fk;. mjpf mstpy; gpbf;fg;gl;LtpLtJk;> ePupd; juk; Fiwtile;J

nry;yYk; ,k;kPd; vjpu;Nehf;Fk; mr;RWj;jy;fshFk;. nre;juTg; Gj;jfj;jpy;

Red Data Book gjpT nra;ag;gl;Ls;s xU kPd; ,dkhFk;. ,k;kPid ru;tNjr

uPjpapy; tpahghuk; nra;tJk; jilnra;ag;gl;Ls;sJ.
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8.8.8.8.8. Jz;Lgl;lhy; jk;gpJz;Lgl;lhy; jk;gpJz;Lgl;lhy; jk;gpJz;Lgl;lhy; jk;gpJz;Lgl;lhy; jk;gp

gpsNdupah (gpsNdupah (gpsNdupah (gpsNdupah (gpsNdupah (planaria)))))
xU tifj; jl;ilg;GOthfpa gpsNdupah ctu;j; jd;ikahd ePupYk; ed;dPupYk;

thOk;. <ug;gjd; cau;thd gpuNjrq;fspy; jhtuq;fspd;

kPJk; fhzg;gLk;. ,J Xu; ,iyAz;zp tpyq;fhFk;.

cly; 3mm - 12mm tiu

ePskhf tsUk;. clypd;

Kd;gf;f me;jk; xspia

czUk;jd;ik cilaJ.

cly py ;  vs pikahd

cWg;Gj; njhFjpfs; cz;L.

fljhrpj ; Jz;LNghd;W

nky;ypaJ.

clypDs; tsUk;Kl;ilfs; xU igapDs; tpUj;jpailAk;. Kl;ilfspypUe;J

epiwTlypfs; ntsptUk;. xNu tpyq;fpy; Mz;> ngz; ,dg;ngUf;f cWg;Gfs;

fhzg;gLk;. mjhtJ ,J Xu; <upypq;f tpyq;fhFk;. cliy ve;j ,lj;jpy;

Jz;bj;jhYk; mj;Jz;Lfs;  Gjpa capupfshf thOk;. mjhtJ ,e;j tpyq;F

kPsg;gpwf;Fk; jd;ikAilaJ.
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Nju;r;rp      8.0Nju;r;rp      8.0Nju;r;rp      8.0Nju;r;rp      8.0Nju;r;rp      8.0 ::::: ,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;

fis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJ

jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1Nju;r;rp kl;lk; 8.1 ::::: twl;rp njhlu;ghf Vw;gLk; mdu;j;j epiyikfisf;

Fiwf;f gq;fspg;ghu;.

nraw;ghL    8.1 :nraw;ghL    8.1 :nraw;ghL    8.1 :nraw;ghL    8.1 :nraw;ghL    8.1 : ~~twl;rpapd; nfhLik˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 8.1.1 ,y; jug;gl;Ls;s ~~thuhNah ePy ejpNa||

ghly;

• ,izg;G 8.1.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 8.1.3 ,y; jug;gl;Ls;s Mrpupau; mwpTWj;jy;

gbtj;jpd;gpujpfs; ,uz;L

• ,izg;G 8.1.4 ,y; jug;gl;Ls;s  ~~twl;rpapdhy;

vupe;JNghd cly;fs;|| vDk; fl;Liuapd;; gpujpfs;

,uz;L.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 8.1.1gb 8.1.1gb 8.1.1gb 8.1.1gb 8.1.1 ::::: • ~~thuhNah ePy ejpNa|| ghliyg; ghlNth Nfl;fNth

khztUf;F tha;g;Ngw;gLj;Jq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• Nkw;gb ghlypy; ePz;lfhy twl;rpapd; jfty;fs;

ntspg;gLfpd;wd vdTk;.

• fLk; twl;rpapd;NghJ kuq;fs; ,we;J fha;e;J

tpyq;Ffs; ,wf;Fk; vdTk;.

• ,g;ghlypd; %yk; twl;rpf;F jPu;T fhz Ntz;Lk;

vDk; fUj;Jf; fpilf;fpd;wJ vdTk;.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 8.1.2gb 8.1.2gb 8.1.2gb 8.1.2gb 8.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 8.1.3gb 8.1.3gb 8.1.3gb 8.1.3gb 8.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• twl;rp Vw;gLtij tpQ;Qhd uPjpapy; tpsf;f KbAk;.

• twl;rp Vw;gLtij kdpjdpd; jiyaPl;bdhy; jLf;f

KbAk;.

• %L gilfshd fhLfis mopf;fhjpUg;gjd; %yk;

twl;rp epiyfspy; Vw;gLk; fLikahd f\;l

epiyiar; rpwpjsT fl;Lg;gLj;jyhk;;.

• twl;rp njhlu;ghd Nkyjpf jfty;fis ~~twl;rpap

dhy; vupe;JNghd cly;fs;|| fl;Liuapd; %yk;

mwpayhk;.

(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)(45 epkplq;fs;)

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

• FWq;fhy neLq;fhy twl;rpfs; gw;wpa tplaq;fisf; $Wthu;.

• twl;rp Vw;gLjiy tpQ;Qhd uPjpapy; tpsf;Fthu;.

• twl;rpapdhy; Vw;gLk; jPikfisf; Fiwf;Fk; Mw;wiy ntspf;fhl;Lthu;.

• rthyhd epyikfSf;F mwpTG+u;tkhf Kfq;nfhLg;ghu;.

• xw;Wikahfr; nraw;gLthu;.
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,izg;G 8.1.1,izg;G 8.1.1,izg;G 8.1.1,izg;G 8.1.1,izg;G 8.1.1

~~thuhNah ePy ejpNa||~~thuhNah ePy ejpNa||~~thuhNah ePy ejpNa||~~thuhNah ePy ejpNa||~~thuhNah ePy ejpNa||

thuhNah ePy ejpNa

NfshNah ve;jd; fijia

thuhNah ePy ejpNa

cf;fp cyu;e;j kuq;fisj; jhq;fp

tw;wp twz;l cly;fisr; Rke;J

jpUk;ghky; ghAk; moF ejpNa

eP thuhNah ePy ejpNa

eP NfhshNah ve;jd; fijia

ntbj;j cjLfs; thid Nehf;fpl

<ukpd;wpNa gUtq;fs; fle;jpl

gPwpLk; mOifia mlf;f Kad;wpl

ghuhky; eP nrd;wha; ejpNa

fijiaf; Nfshky; Vd; eP nrd;wha;?

,izg;G 8.1.2,izg;G 8.1.2,izg;G 8.1.2,izg;G 8.1.2,izg;G 8.1.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~twl;rpapd; nfhLik||~~twl;rpapd; nfhLik||~~twl;rpapd; nfhLik||~~twl;rpapd; nfhLik||~~twl;rpapd; nfhLik||

• twl;rp njhlu;ghd gpd;tUk; re;ju;g;gq;fspy; ftdk; nrYj;j khztiu

<LgLj;Jq;fs;.

• FO xd;W : FWq;fhy twl;rp

• FO ,uz;L : ePz;lfhy twl;rp

• Fwpj;j epiyikfs; njhlu;ghf tpQ;Qhd uPjpapy; jfty;fis Nrfupj;J

epuw;gLj;Jq;fs;.

• cq;fSf;Fj; jug;l;gl;Ls;s jiyg;gpD}lhf gpd;tUk; re;ju;g;gq;fSf;F ntw;wpfu

khf Kfq;nfhLg;gJ vt;thW vdf; fye;JiuahLq;fs;.

• twl;rpf;F Kd;

• twl;rpapd;NghJ

• twl;rpapd; gpd;du;

• cq;fs; Njliy ftu;r;rpfukhd Kiwapy; tFg;gpy; rku;g;gpf;fj; jahuhFq;fs;.
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,izg;G 8.1.3,izg;G 8.1.3,izg;G 8.1.3,izg;G 8.1.3,izg;G 8.1.3

MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;MrpupaUf;fhd mwpTiufs;

trjpfs; ,Ug;gpd; ejpNa thuhNah ghliy frw;W ehlh gjpapapy; my;yJ

,Wtl;L xd;wpy; gjpj;J jahu; nra;J nfhs;Sq;fs;.

,izg;G 8.1.4,izg;G 8.1.4,izg;G 8.1.4,izg;G 8.1.4,izg;G 8.1.4

twl;rpapdhy; vupe;J Nghd cly;fs;twl;rpapdhy; vupe;J Nghd cly;fs;twl;rpapdhy; vupe;J Nghd cly;fs;twl;rpapdhy; vupe;J Nghd cly;fs;twl;rpapdhy; vupe;J Nghd cly;fs;

FWq;fhy twl;rpFWq;fhy twl;rpFWq;fhy twl;rpFWq;fhy twl;rpFWq;fhy twl;rp

kioaw;w fhyepiyia twl;rp vd;fpd;Nwhk;. fhyepiyf;Nfw;g kPz;Lk; tUk;

Njhw;wg;ghlhfTk; twl;rpia miog;gu;. rhjhuzkhf FWq;fhy twl;rp xU rpy

ehl;fs; my;yJ xU rpy khjq;fs; ePbf;Fk;.

Gtpapy; vy;yhg; gFjpfspYk; mbf;fb twl;rp Vw;gLfpd;wJ. vdpDk; twl;rp

gpuNjrj;jpw;F Vw;gTk; tyaj;jpw;F Vw;gTk; NtWgLtijf; fhzyhk;.

,yq;ifapy; mbf;fb twl;rp Vw;gLfpd;w gpuNjrq;fshf kd;dhu;> FUzhfiy>

mk;ghe;Njhl;il khtl;lq;fis ,dq;fhzyhk;.

,yq;ifapy; fle;j fhyq;fspy; Vw;gl;l twl;rpfs; rpy.

mz;ikf;fhy twl;rpfs;mz;ikf;fhy twl;rpfs;mz;ikf;fhy twl;rpfs;mz;ikf;fhy twl;rpfs;mz;ikf;fhy twl;rpfs;

xU gpuNjrj;jpy; khjhe;j kiotPo;r;rp 50mm ,Yk;

FiwthftpUf;Fk; NghJ mg;gpuNjrj;jpy; cyu; fhyepiy

Vw;gLk;. ,J FWq;fhyj;jpw;fhdJ. MfNt ,f;fhy

epiyapd;NghJ Xuhz;L> <uhz;L jhtuq;fs; ,we;J NghFk;.

#oypd; ntg;gepiy mjpfupg;G twl;rpf;F Neubahff;

fhuzkhFk;. mg;NghJ tsp kz;lyj;jpy; mKf;fk; Fiwthd tyaq;fs; cUthFk;.

mt;tyaq;fspy; fLk; fhw;W tPRk;. Mtpahjy; mjpfkhFk;. ,jdhy; ePu; epiyfspd;

ePu; kl;lk; FiwAk;.

twl;rp fhyq;fspy; fhLfis mz;kpAs;s ePu; epiyfis Nehf;fp mjpfkhfg;

gpuhzpfs; tUk;. Gy; epyq;fs; fha;e;J Nghtjdhy; #oy; J}R epuk;gpf; fhzg;gLk;.

2001Mk; Mz;L

khjq;fs; - A+d;> A+iy> Mf];l;

• mk;ghe;Njhl;il

• nkhduhfs
• khj;jiw

• FUzhfiy

• mEuhjGuk;

2004Mk; Mz;L

fhyk; - khu;r;> Vg;uy;

fhy vy;iy - 2 khj fhyk;

gpuNjrq;fs;: • FUzhfiy

• mEuhjGuk;
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twl;rp epiyfis Kfhikj;Jtk; nra;jy;twl;rp epiyfis Kfhikj;Jtk; nra;jy;twl;rp epiyfis Kfhikj;Jtk; nra;jy;twl;rp epiyfis Kfhikj;Jtk; nra;jy;twl;rp epiyfis Kfhikj;Jtk; nra;jy;

nraw;if Nfhs; njhopDl;g tsu;r;rpAld; fhyepiy gw;wpa jfty;fis ngWk;

trjpAk; mjpfupj;Js;sJ. gy;NtW jfty;fisg; gFj;jhAk; fhyepiy mtjhd

epiyaq;fs; %yk; twz;l fhyepiy gw;wp Kd;dNu vjpu;T$wg;gLfpd;wJ.

capupdq;fspd; elj;ijfs; %yKk; twl;rpfhy epiyfs; gw;wpa rkpf;iQfisg;

ngwyhk;.

Ml;fhl;bf;FUtpfs; thdpy; cauj;

jpy; gwj;jy;> <ry;fs; Gw;Wf;fspypUe;J

ntspNa Gwg;gly; mtw;wpy; rpy

thFk;. ,f;fhyj;jpy; re;jpuidj; njsp

thff; fhzyhk;. ,it ahtw;iwAk;

ftdj ;j pw ;nfhz;L twl ;r pf ;F

Kd;dNuNa kio ePiur; Nrfupj;jy;>

rpf;fdkhf ePiu cgNahfpj;jy;>

FWfpafhy gapu;fis nra;if

gz;zy; Nghd;w eil Kiwfisg;

gpd;gw;wyhk;.

twl;rpf; fhy fhyepiy jfty;fisAk; juTfisAk; mbg;gilahff; nfhz;L

vjpu;fhyj;jpy; Njhd;wf;$ba epiyikfis vjpu;T $wyhk;. twl;rp ePbf;Fkh?

twl;rp KbtilAkh? Nghd;wd gw;wp fz;lwpjYk; Kf;fpakhFk;. twl;rp epyTk;

NghJ ePiur; rpf;fdkhf cgNahfpj;jy;> ePu; kpd;id Gj;jprhJupakhf cgNahfpj;jy;>

twl;rpahy; ghjpg;Gw;w kf;fspd; eyNdhk;gy;> fhl;Lg; gFjpfspy; Vw;glf;$ba

fhl;Lj;jPapd; ghjpg;Gf;fisf; Fiwf;ff;$ba Kd;ndr;rupf;if eltbf;iffis

vLj;jy; MfpadTk; ,q;F Kf;fpakhditahFk;.

twl;rpapd; gpd;du; FbePupdhy; gutf;$ba Neha;fs; gw;wp mwpe;jpUj;jy;> Nehahsp

fisj; jf;f gupfhu eltbf;iffSf;F topg;gLj;jy; Nghd;witAk; fl;lhakhfr;

nra;a Ntz;baitahFk;.

ePz;lfhy twl;rpePz;lfhy twl;rpePz;lfhy twl;rpePz;lfhy twl;rpePz;lfhy twl;rp

ePz;lfhy cyu; fhyepiyiaf; Fwpf;

Fk;. ,q;F ePz;l fhyj;jpw;F kio

fhzg;glkhl;lhJ. gy;yhz;Lj; jhtuq;

fSk; cyu;e;J ,we;J NghFk;.

ghupa Fsq;fs; tw;wpg;NghFk;. #oypy;

cau;ntg;gepiy fhzg;gly;> fLk; fhw;W

tPRjy; Mfpa fhuzq;fspdhy; ePu; Ntf

khf Mtpahjy; ,jw;Ff; fhuzkhFk;.

kio ePiur; Nrfupj;jy;
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fhl;L tpyq;FfSf;F ePu; toq;Fk; topfs; jilg;gLtjhy; rpy kpUfq;fs; ,we;J

NghFk;. epyj;jpy; fLikahd #upa ntg;gk; gLtjhy; jiu ghsq;fshf ntbf;Fk;.

,yq;if xU rpW ehlhFk;. ehl;ilr; Rw;wp fly; fhzg;gLtjhy; kio tPo;r;rpf;F>

fhw;W tPRk; Nfhyk; Kf;fpakhfpd;wJ. Nk khjj;jpypUe;J nrg;lk;gu; khjk; tiu

njd;Nky; gUtg; ngau;r;rpf; fhw;Wk;> brk;gu; khjk; Kjy; ngg;utup khjk; tiu

tlfPo; gUtg; ngau;r;rpf; fhw;W tPRtjd; fhuzkhf kio fpilf;fpd;wJ. MfNt

ePz;lfhy twl;rp Vw;gLk; mghak; FiwthdJ. vt;thwhapDk; twl;rpia

tiutpyf;fzk; nra;tJk; mjid FWq;fhy> neLq;fhy twl;rp vd NtWgLj;jpf;

fhl;LtJk;> mjd; vy;iyfis ,dq;fhzy; vd;gJk; rpukkhd fhupaq;fshFk;.
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Nju;r;rp      8.0Nju;r;rp      8.0Nju;r;rp      8.0Nju;r;rp      8.0Nju;r;rp      8.0 ::::: ,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;,aw;ifahd tpgj;Jf;fs; njhlu;ghd mdu;j;jq;

fis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJfis Kfhikj;Jtk; nra;jy; njhlu;ghd jkJ

jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.jahu; epiyia ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2Nju;r;rp kl;lk; 8.2 ::::: Rdhkp njhlu;ghd Mgj;jhd epiyikfis Fiwe;js

thf;f gq;fspg;ghu;.

nraw;ghL    8.2 :nraw;ghL    8.2 :nraw;ghL    8.2 :nraw;ghL    8.2 :nraw;ghL    8.2 : ~~fLk; miyapypUe;J jg;GNthk;˜

Neuk;Neuk;Neuk;Neuk;Neuk; ::::: 120 epkplq;fs;

ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs;ju cs;sPLfs; ::::: • ,izg;G 8.2.1 ,y; jug;gl;Ls;s ~~Mgj;ij vjpu;nfhs;sj;

jahuhNthk;||

• ,izg;G 8.2.2 ,y; jug;gl;Ls;s FOj;Njly; mwpTWj;jy;

gbtj;jpd; gpujpfs; %d;W.

• ,izg;G 8.2.3 ,y; jug;gl;Ls;s ~~NguiyapypUe;J

ghJfhg;Gg; ngWNthk;|| vDk; fl;Liuapd;; gpujpfs;

%d;W.

fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :fw;wy; - fw;gpj;jy; nrad;Kiw :

gb 8.2.1gb 8.2.1gb 8.2.1gb 8.2.1gb 8.2.1 ::::: • khztu; xUtu; %yk; ~~Mgj;ij vjpu;nfhs;sj;

jahuhFNthk;|| fl;Liuia tFg;gpy; rku;g;gpAq;fs;.

• gpd;tUk; tplaq;fis ntspf;nfhzUk; tifapy;

fye;JiuahLq;fs;.

• rpy rkak; vjpu;fhyj;jpy; vupkiy ntbg;Gf;F ehKk;

Mshf Neuplyhk;;.

• vupkiy ntbg;gjw;F Kd;G> ntbf;Fk;NghJ> ntbj;j

gpd;du; mtw;iw Kfhikj;Jtk; nra;jy; tpQ;Qhd

uPjpahfr; nra;ag;glNtz;Lk;;.

• fpufNlhkh epfo;Tfisg; Nghd;W vupkiy ntg;g

ijj; njhlu;e;J fLk; RdhkpAk; Njhd;w tha;Gz;L.

(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)(15 epkplq;fs;)

gb 8.1.2gb 8.1.2gb 8.1.2gb 8.1.2gb 8.1.2 ::::: • Njbaha;T mwpTWj;jy; gj;jpug; gpujpfisf; FOf;fSf;F

toq;Fq;fs;.

• FOf;fis Njbaha;tpy; <LgLj;Jq;fs;.

• Vida FOf;fspd; nraw;ghL njhlu;ghf ftdQ; nrYj;

JkhW khztiu topg;gLj;Jq;fs;.

• khztUf;F Kd;KfT+l;lYk; gpd;D}l;lYk; toq;Fq;fs;.

` • Mf;fG+u;tkhd Kd;itg;Gf;fhf FOf;fSf;F Mu;t

%l;Lq;fs;.

(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)(60 epkplq;fs;)
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gb 8.1.3gb 8.1.3gb 8.1.3gb 8.1.3gb 8.1.3 ::::: • Kjypy; xU FOit mioj;J $l;lhf Kd;itg;igr;

nra;a topg;gLj;Jq;fs;.

• ,uz;lhtjhf Kd;itj;j mNj FOTf;F Fiw epug;G

tjw;F re;ju;g;gkspAq;fs;.

• %d;whtjhf Vida FOf;fspd; Mf;fG+u;tkhd fUj;Jf;

fis tpdtpg; ngWq;fs;.

• ehd;fhtjhf Kd;itg;Gr; nra;j FO njhlu;ghf

Mrpupaupd; Fiwepug;ig Kd;itAq;fs;.

• ,t;thwhf xt;nthU FOTf;Fk; re;ju;g;gkspj;j gpd;du;

gpd;tUk; tplaq;fis cs;slf;fp kPl;lha;T nra;Aq;fs;.

• 2004 brk;gu; 26Me; jpfjp ,yq;ifapy; Vw;gl;l

Rdhkpapdhy; kf;fs; fLikahfg; ghjpg;gila

Kf;fpa fhuzk; ,jd; tpQ;Qhd uPjpahd mbg;gil

gw;wp kf;fspilNa NghjpasT mwpT ,y;yhjpUe;j

ikahFk;.

• Rdhkpapd; tpQ;Qhd uPjpahd gpd;dzp gw;wp

ghlE}iyg; guprPypj;J tpupthff; fw;fyhk;.

• Rdhkpapd; Kd;du;> Rdhkpapd;NghJ> mjd; gpd;du;

epiyikfis tpQ;Qhd uPjpapy; rpe;jpj;Jr;

nraw;gLk; Kiwgw;wp ehk; mwptJ mtrpak;.

 (45 epkplq;fs;) (45 epkplq;fs;) (45 epkplq;fs;) (45 epkplq;fs;) (45 epkplq;fs;)

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

• Rdhkp Vw;glf;$ba re;ju;g;gq;fisf; $Wthu;.

• Rdhkp Vw;gly; njhlu;ghd tpQ;Qhd uPjpahd gpd;dzpia Njbaha;e;J $Wthu;.

• Rdhkp epiyfspd;NghJ Vw;gLk; ,og;ig Fiwthf;Fk; Mw;wiy ntspf;

fhl;Lthu;.

• vjpu;ghuhj re;ju;g;gq;fSf;F Gj;jprhJupakhf Kfq;nfhLg;ghu;.

•  xw;Wikahfr; nraw;gLthu;.
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,izg;G 8.2.1,izg;G 8.2.1,izg;G 8.2.1,izg;G 8.2.1,izg;G 8.2.1

~~Mgj;ij vjpu;nfhs;sj;jahuhNthk;||~~Mgj;ij vjpu;nfhs;sj;jahuhNthk;||~~Mgj;ij vjpu;nfhs;sj;jahuhNthk;||~~Mgj;ij vjpu;nfhs;sj;jahuhNthk;||~~Mgj;ij vjpu;nfhs;sj;jahuhNthk;||

eprhe;jd; tUk;NghJ ,uhzp Mq;fpy E}nyhd;Wld; Xb te;jhs;.

khkh ,jidg; ghUq;fs;. fpufNlh jPtpd; fij. 1833 ,y; vupkiy ntbj;J

ghupa Rdhkp Vw;gl;Ls;sJ. jPT flypy; KOikahf %o;fp tpl;lJ.

vupkiy ntbj;j rj;jk; 23 fpNyh kPw;wUf;Ff; Nfl;ljhk;.  160 fpNyh kPw;wu;

J}uKs;s fl;blq;fspd; ad;dy; fz;zhbfs; ntbj;Jr; rpjwpd. mJ

khj;jpuky;y. Vw;gl;l J}R Kfpy;fs; 27 fpNyh kPw;wu; J}uk; tiu gue;jpUe;jd.

Gtpajpu;T miyfs; Gtpiar; Rw;wp gyKiw gutpd. Nkw;gb Rdhkpapdhy;

,yq;ifapYk; ghjpg;Gfs; Vw;gl;ldth?

Mkhk;. mWfk;ig> mk;ghe;Njhl;il Nghd;w gpuNjrq;fspy; ghjpg;Gf;fs;

Vw;gl;ld. jPtpypUe;J 36000 capu;fs; mope;jd.

,uhzp rpwpJ Neuk; Nahrpj;jhs;.

khkh vupkiy ntbg;gij Kd;dNu mwpa KbAkh?

vupkiy ntbg;Gf;F Kd;gjhf thA Gif ntspNawy;> Gtp mjpu;T Vw;gly;>

tpyq;Ffspd; elj;ij khw;wq;fs;> #oy; khw;wq;fs; Vw;gly; Mfpad

fhzg;glf;$ba rpy mwpFwpahFk;. vupkiy ntbf;Fk;NghJ maw;#oy;

ntg;gkilAk;> xsp guty;> J}R> rhk;gu;> ghiwj;Jz;Lfs; vwpag;gly;

mjpu;Tfis czu;jy;> vupkiyf; Fok;G tope;Njhly; Mfpad eilngWk;.

khkh Vw;glf;$ba ,og;Gf;fis (etPd) njhopDl;gj;jpd; cjtpahy; Fiwf;f

Kbahjh?

Kad;W  Gj;jprhJupakhf nraw;gl Kbahjh?

vupkiy ntbg;gij Kd;dNu mwpaf;$ba njhopDl;gq;fs; gad;gLj;jg;gLt

Jz;L. cj;jpfSk; cz;L. mtw;Ws; rpytw;iw ,q;F $WfpNwd;.

—˜
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eLf;f tiuap (Seismo graph) %yk; vupkiyia mLj;Js;s gpuNjrq;fspd;

Gtp mjpu;T msf;fg;gLk;.

rhay;khdp (Tinto meter) %yk; vupkiyia mz;bAs;s gpuNjrq;fspd; rha;tpy;

Vw;gLk; khw;wq;fs; gw;wpa mwpf;if Ngzg;gLk;.

vupkiyia mz;ba gpuNjrq;fspd; tsp khjpupfisr; Nrhjpj;J mtw;wpd;

ry;gu; <nuhl;irl;bd; kl;lk; Nrhjpf;fg;gLk;.

,t;thwhd jfty;fs; %yk; ntbj;jy; gw;wp Neufhyj;JlNdNa kf;fSf;F

mwptpf;fg;gLk;.

rup khkh vupkiy ntbg;gjd; %yk; Vw;gLtJ jPikfs; khj;jpukh?

ngUksT jPikfshf ,Ug;gpDk; rpy ed;ikfSk; ngwg;gLfpd;wd.

vupkiy ntbj;jjd; gpd;du; ngWkjp tha;e;j fdpg;nghUl;fSld; $ba

ghiwfs; ngwg;gLk;.

guTk; rhk;gupdhy; kz; tsk;ngWk;.

epyj;jpDs; cs;s vupkiy Cw;Wf;fisg; gad;gLj;jp ,j;jhyp> nkf;rpNfh

Nghd;w ehLfs; kpd;rhu cw;gj;jp nra;fpd;wd. epA+rpyhe;J> Irpyhe;J Nghd;w

ehLfs; fl;llq;fis ntg;gkhf;Ffpd;wd.

kfNs. vijg; gw;wp Nahrpf;fpd;wha;?

khkh vy;yh vupkiyfSk; xNu khjpupahditah?

,g;ghlj;jpd; %yk; mijg; gw;wp njupe;J nfhs;Sq;fs;.

,uz;L jfty;fis thrpj;jhu;.

1. Nfla tbt vupkiy

cjhuzk;: Maura Lao - `htha; jPTfs;

2. $k;GUthd vupkiy

,izg;G 8.2.2,izg;G 8.2.2,izg;G 8.2.2,izg;G 8.2.2,izg;G 8.2.2

FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;FOj;Njbaha;Tf;fhd mwpTWj;jy; gj;jpuk;

~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;||

• 2004  Mz;by; Vw;gl;l Rdhkp njhlu;ghd gpd;tUk; tplaq;fis tpQ;QhduPjpapy;

Njbaha cq;fs; FOtpw;Fj; jug;gLfpd;wJ.

• FO xd;W : fiuapypUe;J rpwpJ njhiytpy; fly; tw;wpg; Nghjy;

• FO ,uz;L :  Mo; flypy; ,Ue;jtu;fs; Rdhkp Vw;gl;lJ gw;wp mwpahik.

• FO %d;W : ,yq;ifapd; fpof;Fj; jpirapy; Vw;gl;l Rdhkp miyfs;

  Nkw;Ff; fiuia mz;kpa gpuNjrq;fisAk; ghjpj;jy;

• ~NguiyapypUe;J ghJfhg;Gg;ngWNthk;|| fl;Liu njhlu;ghf ftdk; nrYj;Jq;fs;.

• cq;fSf;F jug;gl;l epfo;T eilngWk; NghJ vOk; Rdhkp miyfSf;Fk;

rhjhuz fly; miyfSf;Fkpilapyhd NtWghL gw;wp fye;JiuahLq;fs;.

• Rdhkpf;F Kd;du;> Rdhkpapd;NghJ> Rdhkpapd; gpd;du; vLf;ff;$ba Kfhikj;Jt

eltbf;iffisg; gl;baw; gLj;Jq;fs;.

• cq;fs; Njliyf; ftu;r;rpfukhd Kiwapy; tFg;gpy; rku;g;gpf;fj; jahuhFq;fs;.
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,izg;G 8.2.3,izg;G 8.2.3,izg;G 8.2.3,izg;G 8.2.3,izg;G 8.2.3

~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;.||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;.||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;.||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;.||~~NguiyapypUe;J ghJfhg;Gg; ngWNthk;.||

Rdhkpf;F Kd;du;Rdhkpf;F Kd;du;Rdhkpf;F Kd;du;Rdhkpf;F Kd;du;Rdhkpf;F Kd;du;

•  KbAkhdtiu flypypUe;J njhiy

  tpy; tPLfisf; fl;Ljy;.

•  Rdhkpf;F Kd;duhd mwpFwpfs;

  gw;wp mwpe;jpUj;jy; (Gtp mjpu;T>

   fiuNahu kzy;ntsp mjpfkhf

   cau;jy;> tpyq;Ffspd; mrhjhuz

  elj;ijfs; Mfpad)

• flw;fiuia mz;ba tyaj;jpy; typikahd Gtp mjpu;Tfs; Vw;gLk;NghJ

vr;rupf;ifAldpUj;jy;.

• flw;fiuapy; caukhd fl;llq;fis mikj;jy;.

• Rdhkpf;F Kd;dNu tpgj;Jf;fis mwptpf;Fk; rkpf;iQ njhFjpfisj; jahupj;jy;.

• gpuNjrj;jpypUe;J ntspNaW Kd;du; gpd;tUk; tplaq;fSf;Fj; jahuhjy;.

1. epjKk; Njitg;glj;jf;f kUe;Jfs;.

2. FbePu;

3. rpWgps;isfSf;Fj; Njitahd nghUl;fs;

4. vspjpy; gOjilahj czTfs;

5. kpd;fyk; %yk; nraw;gLk; NubNah

6. rpWtu;fSf;fhd thrpg;G E}y;fs;

7. Kf;fpa Mtzq;fs;

8. KjYjtp cgfuzq;fs;

9. nkOFjpup> kpd;#s;> jPg;ngl;b

10. cilfs;

11. tpyq;FfSf;F czT

12. jdpg;gl;l Rfhjhug; nghUl;fs;

13. Nkyjpf gzk;

Rdhkpf;F Kfq;nfhLf;Fk;NghJ:Rdhkpf;F Kfq;nfhLf;Fk;NghJ:Rdhkpf;F Kfq;nfhLf;Fk;NghJ:Rdhkpf;F Kfq;nfhLf;Fk;NghJ:Rdhkpf;F Kfq;nfhLf;Fk;NghJ:

• Rdhkp tUk;NghJ miyfis fz;fshy; fhZk; jUzj;jpy; Xbr;nrd;W

jg;g Kbahjhifahy; mUfpYs;s cau;e;j fl;blj;jpw;F my;yJ caukhd

,lj;jpw;F nry;yy;.

• nrhj;Jf;fisAk; nghUs;fs; gz;lq;fisAk; fhg;ghw;w KidahjpUj;jy;.

• flw;fiuapypUe;J flYld; njhlu;Gila MWfs;> ePNuhilfs; Mfpatw;wpypUe;J

$batiu tpyfpr; nry;yy;.

• Mgj;Jf;fs; Vw;glhnjd epr;rakhf mwpAk;tiu mt;tplq;fSf;Fj; jpUk;ghJ

tpyfpapUj;jy;.

• fg;gypy; gazk; nra;gtu;fSf;F tuKbahjpUj;jy;
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Rdhkpf;Fg; gpd;du;Rdhkpf;Fg; gpd;du;Rdhkpf;Fg; gpd;du;Rdhkpf;Fg; gpd;du;Rdhkpf;Fg; gpd;du;

• J}a FbePiu ngWk; Kiwfis mikj;jy;

• Nghriizj; Njitfis> RaRfhjhu Njitfs; gw;wpf; ftdk; nrYj;Jjy;

• cly; uPjpahd fhaq;fSf;F gupfhuk; nra;jy;

• Neha; guTtijj; jLj;jy;

• rpwhu;fspd; csuPjpahd ghjpg;Gf;fisj; jtpu;j;jy;

• ehshe;j flikfs; kw;Wk; rhjhuz tplaq;fs; njhlu;ghff; ftdk; nrYj;Jjy;

• jw;fhypf tPl;Ltrjpfis Vw;ghLnra;jy;
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fzpg;gPLk; kjpg;gPLk;fzpg;gPLk; kjpg;gPLk;fzpg;gPLk; kjpg;gPLk;fzpg;gPLk; kjpg;gPLk;fzpg;gPLk; kjpg;gPLk;
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mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

vjpu;fhy  miw$ty;fis ntw;wpfukhf vjpu;nfhs;sj;jf;f gpuirfis ehl;Lf;F

mspg;gNj Gjpa rfj;jpu Mz;by; fskpwq;Fk; epiykhw;w Mrpupau; tfpghfj;jpd;

(Transformation role) jhw;gupakhFk;. ,e;j Mrpupau; tfpghfj;ij rPuhf eilKiwg;

gLj;Jtjw;fhfcq;fSf;F khztu; ika(Student centered)Nju;r;rpfismbg;gilahff;

nfhz;l (Competency based)> nraw;ghLfspd;ghy; jpirKfg;gLj;jg;gl;l (Activity oriented)
mZFKiwiaf;nfhz;l xU fiyj;jpl;lNk Kd;itf;fg;gl;Ls;sJ.

Vw;fdNt mgptpUj;jp nra;ag;gl;l khjpupr; nraw;ghLfs; njhlufnkhd;wpd; topNa

eilKiwg;gLj;jg;gLk;. ,f;fiyj;jpl;lj;jpD}lhf fw;wy; - fw;gpj;jiy fzpg;gPL -

kjpg;gPl;Lld; xd;wpizg;gjw;fhd Kaw;rp Nkw;nfhs;sg;gl;Ls;sJ.  me;je;jr; ;nraw;ghl;bd;

,uz;lhk; gbKiwapy; khztu;fs; FOj;Njlypy; (Exploration) <LgLifapy;

fzpg;gPl;ilAk; nraw;ghl;bd; %d;whk; gbKiwapd;NghJ khztu;fs; tpsf;fy;>

(Explanation) > tpupTgLj;jy; (Elaboration) Mfpatw;wpy; <LgLifapy;  kjpg;gPl;ilAk;

elj;j MrpupaUf;F tha;g;Gf;fpilf;Fk;. Njlypy; <Lgl;bUf;Fk; khztupilNa rQ;rupj;J>

mtu;fs; nra;Ak; Ntiyfis $u;e;J mtjhdpj;J> mtu;fs; vjpu;Nehf;Fk; gpur;rpidfis

tFg;giwapNyNa jPu;j;Jf; nfhs;tjw;fhd trjpfis toq;FtJk;>tFg;gpy; xt;nthU

khztidAk; khztpiaAk; ghz;bj;jpa kl;lj;ij mz;kpj;j epiyf;NfDk; ,l;Lr;

nry;tJNk fzpg;gPl;bD}lhf Mrpupauplk; vjpu;ghu;f;fg;gLtjhFk;. NkYk; NjlypD}lhf

khztu; mile;j ghz;bj;jpa kl;lj;ijj; jPu;khdpj;J mtw;iw ntspkjpg;gPl;bd;NghJ

,lk;ngw nra;a Ntz;banjhd;whFk;.

fzpg;gPl;by; <Lgl;Ls;s Mrpupau;fSs;; jkJ khztu; njhlu;ghf toq;fj;jf;f

topfhl;ly;fs; ,Utifg;gLk;. gpd;D}l;ly; (Feedback)> Kd;KfT+l;ly; (Feed forward)
vd;gdNt mitahFk;. khztu;fspd; eypTfisAk; ,ayhikfisAk; fz;lwpe;jTld;

mtu;fsJ fw;wy; gpur;rpidfis jPu;j;Jf;nfhs;tjw;fhf gpd;D}l;lYk;> khztuJ

Mw;wy;fisAk; ,aYikfisAk; ,dq;fz;lTld; mj; jpwd;fis NkYk; tpUe;jp

nra;Jnfhs;tjw;fhf Kd;KfT+l;lYk; toq;FtJ Mrpupaupd; nghWg;ghFk;. mj;NjhL

khztu;fspd; fw;wiy ,ilawhJ Kd;Ndwr; nra;tjw;fhf ghlj; jpl;lj;jpy;

mlq;fpAs;s Nju;r;rp kl;lq;fs; ve;j msTf;F milag;ngw;Ws;sd vd;gij ,dq;fz;L

khztu ;fSf ;F mwpt pg ; gJk ; mNj msTf ;F Kf ;f pakhFk ; . kj pg ; g Pl ;L

Ntiyj;jpl;lj;jpD}lhf khztu;fs; mile;j ghz;bj;jpa kl;lq;fisj; jPu;khdpg;gJk;

Mrpupaupd; nghWg;ghFk;. NkYk;; khztuJ ;Kd;Ndw;wj;ij khztu;f;Fk; mtu;fsJ

ngw;NwhUf;Fk; cupa Vida jug;gpdUf;Fk; njhlu;ghLtjpYk; Mrpupaufs;

ftdQ;nrYj;Jjy; Ntz;Lk;.

kjpg;gPl;ilAk; fzpg;gPl;ilAk; ,yFgLj;jpf;nfhs;tjw;fhd Ie;J nghJ epajpfs;

gpNuupf;fg;gl;Ls;sd. mtw;Ws;; Kjy; %d;W epajppfSk; me;je;j Nju;r;rp kl;lj;Jf;

Fupa tpla cs;slf;fj;Jld; njhlu;GilaitahFk;.  mit fbdj;jd;ik mjpfupj;Jr;

nry;Yk; tifapy; xOq;FgLj;jg;gl;l %d;W ghlMw;wy;fshf tupirg;gLj;jg;gl;Ls;sd.

fw;wy; - fw;gpj;jw; nrad;KiwapD}lhf tpUj;jp nra;Jnfhs;s Ntz;ba ,Wjpahd

,uz;L epajpfSk; ve;jnthU ghlj;ijAk; fw;Fk;NghJ Kf;fpakhditahf mikAk;

nghJthd ,uz;L jpwd;fshFk;. ,e;j epajpfSld; njhlu;Gila elj;ij khw;wq;fs;

Ie;ijAk; khztu;fs; tFg;giwapy; nraw;gLk;;NghJ ,dq;fhz Mrpupau; Kaw;rp

nra;jy; Ntz;Lk;. me;elj;ijfs; fl;bnaOg;gg;gLtij fzpg;gPl;bd; Clhf

cWjpg;gLj;JtjpYk;  fl;bnaOg;gg;gl;l elj;ijfspd; kl;lj;ij kjpg;gPl;bd; Clhfj;

jPu;khdpj;J mJ njhlu;ghf khztu;f;F mwptpg;gjpYk; Mrpupau; ftdQ; nrYj;Jjy;

Ntz;Lk;.
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ghlrhiy kl;l fzpg;gPl;L> kjpg;gPl;L Ntiyj;jpl;lj;ij NkYk;  Kd;ndLj;Jr;

nry;tjw;fhf fw;wy; - fw;gpj;jy; kjpg;gPl;Lr; nraw;ghLfs; jahupf;fg;gl;L ,g;gFjpapy;

mlf;fg;gl;Ls;sd. nraw;ghl;Lj; njhlufj;jpy; mlq;fpa nraw;ghLfisg; nghUSs;s

tifapy; njhFjpfshf;fpf;nfhs;tNj Kjypy; nra;a Ntz;ba NtiyahFk;.  khztuJ

fw;wiy tpUj;jp nra;aj;jf;f rpy fw;wy; - fw;gpj;jy; kjpg;gPl;Lg; Ngjq;fs;> me;je;jr;

nraw;ghl;Lj; njhFjpfSldpize;j tpla cs;slf;fj;ij mbg;gilahff;nfhz;L

njupT nra;ag;gl;Ls;sd. mg;Ngjq;fspD}lhf khztupd; fw;wiyAk; Mrpupaupd;

fw;gpj;jiyAk; ; Neu#rpf;F mg;ghy; ,l;Lr; nry;tjw;Fk;> jtizAld; Njbawpjypd;

Clhf khztu;fspd; fw;wiy cWjpg;gLj;Jtjw;Fk; Mrpupau; Kd;tUjy; Ntz;Lk;.

me;je;jr; nraw;ghl;Lj;; njhFjpapd; KjyhtJ nraw;ghl;ilj; njhlq;f Kd;du;

,f;fUtpfis Mrpupau; jkJ khztu;fSf;F mwpKfQ; nra;jy; Ntz;Lk;. NkYk;

mr;nraw;ghl;Lj; njhFjpapy; mlq;fpAs;s rfy nraw;ghLfisAk; Neu#rpapy;

eilKiwg;gLj;jg;gLk; KOf; fhyj;jpDs;Sk; jtiz uPjpapy; fzpg;gPL nra;tJk;

Mrpupaupd; nghWg;ghFk;. nraw;ghl;Lj; njhFjpapy; mlq;fpAs;s rfy nraw;ghLfSk;

eilKiwg;gLj;jg;gl;L Kbe;;j gpd;du;> Vw;fdNt jPu;khdpf;fg;gl;l jpfjpapy; Njlypd;NghJ

fz;lwpag;gl;ltw;iw Kd;itg;gjw;Fk; mtw;iw tpupTgLj;Jtjw;Fk; khztu;fSf;F

tha;g;G toq;Fjy; Ntz;Lk;. me;je;jr; nraw;ghl;by;; elj;jpaJ Nghd;Nw ,e;j

tpupthf;fYk; rpy fl;lq;fspD}lhf elj;jg;gly; Ntz;Lk;. Kjypy; tpupTgLj;Jk;

tha;g;G Kd;itj;j mNj FOtpw;Fk;> ,uz;lhtjhf tpupTgLj;;Jk; tha;g;G Vida

FOf;fSf;Fk; ,Wjpahf tpupTgLj;Jk; tha;g;G MrpupaUf;Fk; fpilj;jy; Ntz;Lk;.

tpsf;fy;> tpupTgLj;jy; fl;lq;fspd;NghJk; jhk; ,dq;fz;l njsptw;w ,lq;fisj;

njspTgLj;jpathWk;> jtwhdtw;iwj; jpUj;jpathWk;> miuFiwahf Kd;itf;fg;gl;l

tplaq;fis epiwTnra;J Kd;itj;jthWk; fw;wy; NgWfSf;fhd mbj;jsj;ij

mikf;Fk; ghl tplaq;fis ntspf;nfhzu;e;jthWk;> kjpg;gPl;Lg; ngWNgWfis

ntspapl;lthWk; Mrpupau; jkJ ,Wjp kPl;lha;it Kd;itj;jy; Ntz;Lk;. Mrpupau;

elj;j Ntz;ba khztu; kjpg;gPL vt;tifapYk; ,Wjptiu gpd;js;sp itf;fg;gltpy;iy

vd;gij ,jD}lhf tpsf;fpf;nfhs;s Ntz;Lk;. NkYk; khztu;fs; tpsf;FtjpYk;

tpupTgLj;JtjpYk; <LgLk; re;ju;g;gq;fisNa ,jw;fhfj; njupTnra;Jnfhs;s Ntz;Lk;

vd;gijAk; epidtpy; itj;jpUj;jy; Ntz;Lk;. fw;wy; - fw;gpj;jw; kjpg;gPl;Lf; fUtpfis

mwpKfQ; nra;Ak; KjyhtJ re;ju;g;gj;jpy; nfhLf;fy; thq;fy; tfpghfk; (Transaction
role) Kjd;ik ngWk;.

fw;wy; - fw;gpj;jy; - kjpg;gPl;Lr; nrad;Kiwapd; ,Wjpapy; flj;jy; tfpghfj;jpD}lhf

(Transmission role) Mrpupau; ,Wjp; tpupTgLj;jiyr; nra;ayhk;. Mrpupau; mwpTiug;G

topfhl;bapd; %d;whk; gFjp> nraw;ghl;L njhlufj;jpDs; G+u;j;jpnra;aNtz;ba kjpg;gPl;L

re;ju ;g ;gq;fspd; vz;zpf;if> mt;ntht;nthU kjpg ;g Pl ;Lr; re;ju ;g ;gj;ijAk;

ntw;wpfukhdjhf;fpf; nfhs;tjw;fhfj; njupTnra;ag;gl;Ls;s fw;wy; - fw;gpj;jy; -

kjpg;gPl;L cgfuzq;fs;;> Kiwikahd kjpg;gPl;L Kiwnahd;wpd; fPo; jtizg;

guPl;irfspYk;> ,Wjpg;guPl;irfspYk; Kd;itf;fg;glf;$ba tpdhf;fspd; jd;ik

Mfpatw;iw mwpKfQ; nra;tjw;fhf jpl;lkplg;gl;Ls;sJ. GFj;jg;gl;Ls;s ,g;Gj;jk;rq;fs;

ahTk; ep[tho;f;ifr; re;ju;g;gq;fis mbg;gilahff;nfhz;l guPl;ir tpdhf;fs; Clhf

cj;Njr fw;wy; - fw;gpj;jy; - kjpg;gPl;Lr; nrad;Kiwf;Fg; Gj;Jap&l;b me;je;jr

;nraw;ghLfspYk;> nraw;ghl;Lj; njhFjpfspYk; Fwpg;gpl;l re;ju;g;gq;fspy; fzpg;gPl;ilAk;

kjpg;gPl;ilAk; elj;jp fw;wy;  - fw;gpj;jw; nrad;Kiwia nkd;NkYk; Nghrpg;gjw;F

MrpupaUf;Fk;> kfpo;r;rpAld; fw;wypy; <LgLtjw;F khztUf;Fk; topNfhYk; vd;gjpy;

Iakpy;iy.
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fw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtp

kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 1> fUtp 01

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 1.1

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: tpQ;QhdKiwj; Njbaha;T

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • #oypy; ,lk;ngWk; Njhw;wg;ghLfs;

njhlu;ghf tpopg;Gzu;it Vw;gLj;Jjy;.

• tpQ;Qhd Kiwiag; gpd;gw;Wtjpy; gupr;

raj;ij Vw;gLj;Jjy;.

• tpQ;QhdG+u;tkhfj; jPu;khdnkLf;Fk;

jpwid Vw;gLj;Jjy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• tFg;G khztiuf; FOf;fshfg; gpupAq;fs;.

• #oypy; fhzg;gLk; ahNjDk; gpur;rpidia ,dq;fhZkhW FOf;fis

topg;gLj;Jq;fs;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: jpwe;J itf;fg;gl;Ls;s ve;jnthU ePu;g;ghj;jpuj;jpDs;Sk; Esk;Gf;

  Flk;gpfs; Njhd;Wkh?

• tpQ;Qhd Kiwiag; gpd;gw;wp> mJ njhlu;ghf KbntLf;FkhW khztiu

topg;gLj;Jq;fs;.

• tpQ;Qhd Kiwiag; gad;gLj;Jtjpy; gupr;raj;ij Vw;gLj;jj;jf;f tifapy;

khztiu topg;gLj;Jq;fs;.

• Ma;T mwpf;ifia tFg;gpy; Kd;itf;f re;ju;g;gkspAq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• FOepiyapy; fye;Jiuahb> nghUj;jkhd gpur;rpidnahd;wpid ,dq;fz;L

njupTnra;J nfhs;Sq;fs;.

• Fwpj;j gbKiwfisg; gpd;gw;wp> Njbaha;it elhj;Jq;fs;.

• juTfis Kiwikahd tifapy; gjpTnra;J nfhs;Sq;fs;.

• mwpf;ifiaj; jahupj;J Kd;itAq;fs;.
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kjpg;gPl;L epajpfs;kjpg;gPl;L epajpfs;kjpg;gPl;L epajpfs;kjpg;gPl;L epajpfs;kjpg;gPl;L epajpfs;

                                         epajpfs; epajpfs; epajpfs; epajpfs; epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• tpQ;Qhd Kiwapy; gbKiwfisg;

gpd;gw;Wjy;.

• MSifg; gupNrhjidiia elhj;Jjy;.

• juTfisj; jpUj;jkhfg; gjpT nra;jy;.

• Kd;itj;jy;.

• $l;lhfTk; xw;WikahfTk; Ntiyfisg;

gfpu;e;J nfhs;sy;.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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fw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtp

kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 1> fUtp 02

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 1.2> 1.4

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: cldb (Maj;jkpd;wpa) Kd;itg;G

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • Ma;T$l cgfuzq;fisr; rupahf ,dq;

fhzYk; mtw;wpd; gad;ghL njhlu;ghd

tpsf;fj;ijg; ngwYk;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• xU jdpahs; nraw;ghlhFk;.

• Nkw;gb Nju;r;rp kl;lq;fSf;F Vw;g Ma;T$l cgfuzq;fis vt;tpj xOq;Fkpd;wp

nghJNkir kPJ itAq;fs;.

• mtw;iw 1> 2> 3> 4> 5 vd;wthW ngaupLq;fs;.

• jpUTsr; rPl;L Kiwapy; khztu; xt;nthUtUf;Fk; fpilf;Fk; vz;Zf;Fupa

cgfuzj;ij mwpKfQ; nra;J mjd; gad;ghL gw;wp tpsf;fkspf;Fk; tifapyhd

xU Ntiyj;jpl;lj;ij eilKiwg;gLj;Jq;fs;.

• Ma;T mwpf;ifia tFg;gpy; Kd;itf;f re;ju;g;gkspAq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• Ma;T$l cgfuzq;fisg; gad;gLj;JtJ njhlu;ghf ePq;fs; ngw;Ws;s

mDgtq;fisj; Jizahff; nfhs;Sq;fs;.

• jpUTsr;rPl;L Kiwapy; cq;fSf;Ff; fpilf;Fk; vz;zpdhy; Fwpf;fg;gLk;

cgfuzj;ij tFg;gpy; mwpKfQ; nra;J mjd; gad;ghL gw;wp tpsf;fkspAq;fs;.

• juTfis Kiwikahd tifapy; gjpTnra;J nfhs;Sq;fs;.
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kjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpup

              epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• jpUTsr; rPl;Lf;Fupa cgfuzj;ijg;

ngaupLjy;.

• mt;Tgfuzj;jpd; gad;fisf; Fwpg;gpLjy;.

• mjidg; gad;gLj;Jk; tpjj;ij tptupj;jy;.

• mjidg; gad;gLj;jpf; fhl;Ljy;.

• Kd;tUk; jd;ik

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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fw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtp

kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 1> fUtp 03

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 1.3@ 2.1> 2.2> 2.3@ 3.1> 3.2> 3.3> 3.4

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: tpdhtpil epfo;r;rp

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • jukhd jFjpahd tpdhf;fisj;

jahupf;Fk; jpwid Vw;gLj;Jjy;.

• tpdhf;fs; tpdTk; NghJk; tpdhf;fSf;F

tpilaspf;Fk;NghJk; ntspf;fhl;l

Ntz;ba gz;Gfis Vw;gLj;Jjy;.

• ghltpla mwpit tpUj;jp nra;jy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• Fwpj;j Nju;r;rpkl;lq;fis khztu; FOf;fspilNa gfpu;e;jspAq;fs;.

• $l;lhf> xw;Wikahfr; nraw;gl;l tpdhf;fisAk; mtw;Wf;Fupa tpilfisAk;

jahupf;FkhW topg;gLj;Jq;fs;.

• ,t;tpdhf;fspd; juj;ijAk;> jFjpiaAk; guprPypAq;fs;.

• nghUj;jkhd xU re;ju;g;gj;jpy; FOf;fSf;F ,ilNa tpdhtpilg; Nghl;bia

elhj;Jq;fs;.

• nghUj;jkhd rl;ljpl;lq;fis tFj;Jf;nfhs;Sq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• FO mq;fj;jtu;fSf;fpilNa tplaj; jiyg;Gf;fisg; gfpu;e;J. tpdhf;fisAk;

mtw;Wf;Fupa tpilfisAk; jahupAq;fs;.

• ePq;fs; jahupj;j tpilfs; cq;fSf;Fk; cq;fsJ rf khztUf;Fk; nghUj;j

khditah vd;gij Neu;ikahd tifapy; rpe;jpj;Jj; jPu;khdpAq;fs;.

• tpdhf;fisAk; tpilfisAk; MrpupaUf;Ff;fhl;b mtuJ mDkjpiag;

ngw;Wf;nfhs;Sq;fs;.

• tpdh - tpilg; Nghl;b epfo;r;rpapd;NghJ mlf;fkhfTk;> nghWikAlDk;

gq;Fgw;Wq;fs;.
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kjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpup

 epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• Kd;itf;fg;gl;l tpdhf;fspd; nghUj;jg;

ghLk; jd;ikAk;.

• rupahf tpilaspj;jy;.

• rl;ljpl;lq;fis kjpj;J elj;jy;.

• el;Gld; nraw;gly;.

• ntw;wpiaAk; Njhy;tpAk; kfpo;r;rpAld;

Vw;Wf;nfhs;sy;.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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fw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtp

kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 2> fUtp 01

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 4.1> 4.2> 4.4> 4.6> 4.10> 4.11

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: nrad;Kiwg; gupNrhjidfs;

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • cgfuz mikg;igr; rupahfj; jahu;;g;

gLj;jp> nrad;Kiwg; gupNrhjid elj;Jk;

jpwid Vw;gLj;Jjy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• Fwpj;j nraw;ghl;Lj;jpl;lq;fspy; mlq;fpAs;s nrad;Kiwg; gupNrhjidfisr;

rpW rpW myFfshfg; gpupj;J xt;nthd;iwAk; xU rpy epkplq;fspy; nra;J

Kbf;fj;jf;f tifapy; Ntiyepiyaq;fisj; jahu;gLj;Jq;fs;.

• Fwpj;j msT Neuj;ij toq;fpa gpd;du; FOf;fis ,lkhw;Wq;fs;.

• rpW rpW khztu; FOf;fs; xd;wd; gpd; xd;whf Ntiy epiyaq;fSf;F

,lkhwpr; nrd;W rfy gupNrhjidfspYk; <LgLjy; Ntz;Lnkd mwpTWj;Jq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• rfy nrad;Kiwg; gupNrhjidfisAk; nra;jy; Ntz;Lk; vd;gij kdjpw;

nfhs;Sq;fs;.

• jug;gl;Ls;s Neuj;Js; xt;nthU Ntiyf; $iwAk; epiwT nra;Aq;fs;. mLj;j

FOTf;Fk; mNj gupNrhjidiar; nra;aj;jf;f tifapy; cgufzq;fisg;

nghUj;jkhdthW jahu;g;gLj;jp itAq;fs;.

• xt;nthU gupNrhjidAk; nra;J tptuq;fisg; gjpT nra;J nfhs;Sq;fs;.
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kjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpup

              epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• jug;gl;l Neuj;Js; Ntiyia epiwT

nra;jy;.

• cgfuzq;fisr; rupahff; ifahSjy;.

• cgfuz mikg;Gf;fisr; rupahfj;

jahu;g;gLj;Jjy;.

• gupNrhjidg; ngWNgWfisg; gjpTnra;jy;.

• VidNahUld; xj;Jioj;Jr; nraw;gly;.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 2> fUtp 02

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 4.2> 4.3> 4.5> 4.7> 4.8> 4.9

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: gpuKfu; xUtiu Neu;fhzy;

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • ghltpla mwpit Nkk;gLj;Jjy;.

• mlf;fkhf ele;Jnfhs;Sk; jd;ikia

Vw;gLj;Jjy;.

• Neu;fhznyhd;iw elj;Jk; jpwidAk;

Neu;fhznyhd;wpid vjpu;nfhs;Sk; jpw

idAk; Vw;gLj;Jjy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• khztiu ,Utu; nfhz;l FOf;fshfg; gpupAq;fs;.

• xUtiu xU gpuKfuhfTk; kw;iwatu; mtiu Neu;fhZk; epGzu;fshfTk;

nfhz;L nghUj;jkhdthW ghj;jpuq;fisj; njupTnra;J nfhs;SkhW

mwpTWj;jy; toq;Fq;fs;.

• nghUj;jkhd jpdj;jpy; Neu;fhzy; (Ngl;bia) elj;j Mtd nra;Aq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• Neu;fhzYf;Fupa jiyg;Gf;F mikthf tpdTk; tpdhf;fs;> mtw;Wf;Ff; fhl;Lk;

Jyq;fy;fs; Mfpatw;iwr; RUf;fkhf vOjp xU jpl;lj;ijj; jahupj;Jf;

nfhs;Sq;fs;.

• kpf mlf;fkhfTk; kupahijahfTk; fye;Jiuahliy elj;Jq;fs;.

• jug;gl;l Neuj;Js; Neu;fhziy epiwT nra;Aq;fs;.
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kjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpup

              epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• tpdhf;fSk; tpilfSk; jiyg;Gf;Fg;

nghUj;jkhdjhf ,Uj;jy;.

• tpdhf;fisAk; tpilfisAk; vspikahd

tifapy; Kd;itj;jy;.

• jfty;fspd; nrk;ik

• fye;Jiuahliy rPuhf Kd;nfhz;L

nry;yy;.

• kupahijahf ele;Jnfhs;sy;.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 2> fUtp 03

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 4.12

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: ~~Rtu; nra;jpj;jhs;|| (Wall bulletin)

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • eNdh njhopDl;gk; gw;wpa tpopg;Gzu;it

Vw;gLj;Jjy;.

• jfty;fisj; NjbawpAk; top tiffs;

njhlu;ghf khztiu topg;gLj;Jjy;.

• Mf;fg+u;tj;jd;ikia tpUj;jp nra;jy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• eNdh njhopDl;gk; njhlu;ghf ghltplag; gFjpfis FOf;fSf;Fg;

gfpu;e;jspAq;fs;.

• ntt;NtW %yhjhuq;fisg; gad;gLj;jp mj;jiyg;Gf;fs; njhlu;ghd

jfty;fisr; Nrfupg;gjw;Fg; NghJkhd msT fhyk; toq;Fq;fs;. (cjhuzk;:

xU thuk;> ,uz;L thuq;fs;)

• Rtu;r; nra;jpj;jhSf;Fg; nghUj;jkhdthW vOj;jhf;fq;fis Kd;itf;fj;jf;f

tpjk; njhlu;ghf khztUf;F mwpT+l;lk; nra;Aq;fs;.

(cjhuzk;: fl;Liu> ftpij> rpWfij> rpj;jpuk;>...)

• khztuJ Mf;fq;fis cs;slf;fpr; Rtu;r; nra;jpj; jhnshd;iw Mf;Fq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• E}y;fs;> rQ;rpiffs;> ,yj;jpudpay; Clfq;fs;> tsthsu;fspd; Clhf eNdh

njhopEl;gk; njhlu;ghd cq;fsJ jiyg;Gf;F mika jfty; NrfupAq;fs;.

• vt;tifahd Mf;fj;ijj; jahupg;gJ vd;gJ Fwpj;Jf; fye;Jiuahb>

gy;tifikAila tifapy; Mf;;ff; Nfhitnahd;wpidj; jahupAq;fs;.

• Mf;fj;jpd; nkhopr; nrk;ik Fwpj;Jf; fye;JiuahLq;fs;.

• cq;fsJ Mf;fj;ij Rtu;r; nra;jpj;jhspy; ,Lq;fs;.
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              epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• gy;NtW %yhjhuq;fisg; gad;gLj;jp

As;sik.

• eNdh njhopDl;gk; vd;gijg; gw;wp

tpsf;fk; ngw;Ws;sik.

• jfty;fspd; nrk;ik.

• Mf;fG+u;tj;jd;ik

• nkhopr;nrk;ik.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.



284

fw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtpfw;wy; - fw;gpj;jw; nrad;Kiwia tpupTgLj;Jk; fUtp

kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 3> fUtp 01

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 5.1> 5.2> 5.3> 5.4> 5.5> 5.6@ 7.1

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: Rtnuhl;bf; fz;fhl;rp

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • Rtnuhl;bfs; %yk; njhlu;ghLk; jpwid

tpUj;jp nra;jy;.

• nrayku;Tfis elj;Jk; jpwid

Nkk;gLj;Jjy;.

• ghltpla mwpit tpUj;jp nra;jy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• FOf;fSf;F ghltplag; gFjpfisg; gfpu;e;jspAq;fs;.

• Rtnuhl;bfis Mf;Ftjw;fhf rkmsTila (gpup];ly; ml;ilfs; Nghd;w)

ml;ilfisg; gad;gLj;JkhW mwpTWj;Jq;fs;.

• jugl;Ls;s ghlg;gFjpfis ngupa vOj;Jf;fs; kw;Wk; tu;zr;rpj;jpuq;fs; %yk;

njhlu;ghLjy; Ntz;Lk; vd;gij khztu;fSf;F mwptpAq;fs;.

• ghltplaq;fspd; nrk;ik njhlu;ghff; ftdQ; nrYj;Jq;fs;.

• tFg;giwapy; Rtnuhl;bf; fz;fhl;rpia elj;Jq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• ntt;NtW rpj;jpupg;G my;yJ ntspaPl;L Clfq;fisg; gad;gLj;jp ghltplag;

gFjpia Kd;itf;f jplrq;fw;gk; G+Zq;fs;.

• njspthd ngupa glq;fis tiuAq;fs;.

• vLg;ghd epwq;fisg; gad;gLj;Jq;fs;.

• Fwpj;j jpdj;jpy; Rtnuhl;bia Kd;itAq;fs;.
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              epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• ghltplaq;fspd; nghUj;jg;ghL

• rpe;ij ftuj;jf;f jd;ik

• FOtpy; rfyuJk; <LghL

• Mf;fg+u;tj;jd;ik

• J}uj;jpy; ,Uf;Fk; xUtUf;F njhlu;

ghliyg; ngwj;jf;f jd;ik

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 3> fUtp 02

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 6.1

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: nrad;Kiw Kd;itg;G

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • ahNjDk; Jiw njhlu;ghd ghz;bj;jpaj;

Jld; Ml;fSf;F mwpT+l;lk; nra;Ak;

jpwid Vw;gLj;Jjy;.

• fw;wy; - fw;gpj;jy; re;ju;g;gq;fis xOq;F

nra;Ak; Nju;r;rpia tpUj;jp nra;jy;.

• ghltpla mwpit cWjpg;gLj;jy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• khztiur; rpW FOf;fshfg; gpupj;J Fwpj;j nraw;ghl;Lj; jpl;lj;jpylq;Fk;

rfy nrad;Kiwr; nraw;ghLfisAk; mf;FOf;fSf;Fg; gfpu;e;J toq;Fq;fs;.

• Kd;itf;Fk; re;ju;g;gj;jpy; gupNrhjidia elj;jpathW vz;zf;fUf;fis

tpsf;FkhW FOf;fSf;F mwpTWj;Jq;fs;.

• gupNrhjidapd; rfy gbKiwfisAk; tpsf;FtJ mtrpak; vd;gijf; $Wq;fs;.

• rigapy; cs;s khztu;fisAk; fye;Jiuahlypy; gq;Fnfhs;sr; nra;j

Kd;itg;igg; Nghrpj;Jf; nfhs;SkhW mwpTWj;Jq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• Kd;itg;Gf;fhf ed;F jpl;lkpl;L FO mq;fj;jtu;fSf;fpilNa Ntiyfisg;

gfpe;J nfhs;Sq;fs;.

• Fwpj;j ghltplak; gw;wp vJTk; njupahj xU njhFjpapdUf;Nf cq;fsJ

gupNrhjid Kd;itf;fg;gLfpd;wJ vdf;fUjp vspikahd tplaq;fspy; Muk;gpj;J

rpf;fyhd tplaq;fs; tiuapy; gbKiwahf Kd;itg;igr; nra;Aq;fs;.

• rigNahiuAk; fye;Jiuahlypy; gq;Fnfhs;sr; nra;J mtu;fsJ gpur;rpid

fisj; jPu;j;J itAq;fs;.

• gupNrhjidapd;NghJ mtu;fsJ gq;Fgw;wiyAk; ngWtJ ntw;wpfukhd

xUKiwahFk; vd;gijf; ftdj;jpw;nfhs;Sq;fs;.
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     epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• Kd;$l;bNa jpl;lkply;

• gupNrhjidia xOq;fhf elj;Jjy;.

• Ntiyfisg; gfpu;e;J nfhs;sy;.

• rigNahiuAk; <LgLj;jpf;nfhs;sy;.

• ghl tpla cs;slf;fj;ij cWjpg;gLj;jy;.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.
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kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk;kjpg;gpLk; re;ju;g;gk; ::::: jtiz 3> fUtp 03

cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk;cs;slq;Fk; Nju;r;rp kl;lk; ::::: 6.2@ 8.1> 8.2

fUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ikfUtpapd; jd;ik ::::: ,yf;fpag; gilg;Gfs;

fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk;fUtpapd; Nehf;fk; ::::: • tpQ;Qhd vz;zf;fUf;fis fiyak;rq;

fSld; fye;J Ritahf Kd;itf;f Kb

Ak; vd;gij cWjpg;gLj;Jjy;.

• #oypy; Njhw;wg;ghLfis tpQ;Qhdg+u;t

khf Muha topg;gLj;Jjy;.

• ghl tpla mwpit tpUj;jp nra;jy;.

fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;fUtpiar; nraw;gLj;Jtjw;fhd mwpTWj;jy;fs;

MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs;MrpupaUf;fhd mwpTWj;jy;fs; :

• xt;nthU khztUk; jdpj;jdpahf ,yf;fpag; gilg;nghd;wpid Kd;itj;jy;

Ntz;Lk; vd;gij typAWj;Jq;fs;.

• ftpij> ghly;> rpWfij> fl;Liu> ehlfk;> GJf;ftpij > kFlthrfq;fs;

Nghd;w ahNjDk; ,yf;fpag; gilg;igg; gilf;fyhk; vd;gij tpsf;Fq;fs;.

• gy;tifg;gl;l Mf;fq;fs; gilf;fg;gLk; tifapy; khztiu topg;gLj;Jq;fs;.

• khztu;f;F mwpt+l;lk; nra;j gpd;du; jiyg;Gf;fisg; gfpu;e;jspAq;fs;.

• nkhopr;nrk;ik Fwpj;Jf; ftdQ; nrYj;Jq;fs;.

• rfy gilg;GfisAk; A4 fljhrpapy; ifnaOj;jpy; vOJtpj;J mtw;iwj;

jpul;b xU E}yhf;Fq;fs;.

khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs;khztu;fSf;fhd mwpTWj;jy;fs; :::::

• jiyg;Gf;F my;yJ fUg;nghUSf;Fg; nghUj;jkhd> Ritahd ,yf;fpag;

gilg;nghd;wpidg; gilj;J Kd;itg;gjw;Fj; jplrq;fw;gk; G+Zq;fs;.

• VidNahupd; gilg;Gf;fspYk; ghu;f;f tpj;jpahrkhd Xu; Mf;fj;ijg; gilg;gjw;F

jplrq;fw;gk; g+Zq;fs;.

• cq;fsJ gilg;Gf;fis cs;slf;fp Mf;fg;gLk; E}Yf;Fg; nghUj;jkhd xU

ngaiu ,Lq;fs;.
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kjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpupkjpg;gPl;L khjpup

              epajpfs;epajpfs;epajpfs;epajpfs;epajpfs; khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;khztu; ngau;fs;

• jiyg;Gld; my;yJ fUg;nghUSld;

nghUj;jg;ghL.

• Ragilg;ghf ,Uj;jy;.

• nrk;ikahd nkhopg; gpuNahfk;.

• rpe;ij ftUk; jd;ik.

• Ritahd Kd;itg;ghf ,Uj;jy;.

A, B, C, D  vd;wthW ghz;bj;jpa kl;lq;fisf; Fwpg;gpLq;fs;.

A  - kpf ed;W
B  -  ed;W
C  -  rhjhuzk;

D  - NkYk; tpUj;jpailjy; Ntz;Lk;.


