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

fle;j fhye;njhl;L fy;tpahdJ njhlu;e;J khw;wq;fSf;Fl;gl;L tUfpd;wJ. mz;kpa

Afj;jpy; ,k;khw;wq;fshdit kpf Ntfkhf Vw;gl;ld. fw;wy; Kiwfisg; Nghd;W

njhopy;El;gf; fUtpfspd; ghtid kw;Wk; mwpTj; Njhw;wq;fs; njhlu;ghfTk; fle;j

,U jrhg;jq;fspy; $basT kWkyu;r;rp Vw;gl;L tUtjidf; fhzf;$bajhf

,Uf;fpd;wJ. ,jw;fika> Njrpa fy;tp epWtfKk; 2016 Mk; Mz;Lf;Fupa fy;tp

kWrPuikg;gpw;fhf vz;zpylq;fhj nghUj;jkhd eltbf;iffis Nkw;nfhz;L

tUfpd;wJ. g+Nfhska uPjpahf Vw;gLk; khw;wq;fs; njhlu;ghfr; rpwe;j Kiwapy;

mwpe;J cs;ehl;Lj; Njitf;fika ,irTgLj;jp khztu; ikaf; fw;wy; - fw;gpj;jy;
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kpfr; rpwe;j Mf;fg+u;tkhd khztu; r%fnkhd;iw cUthf;fp> ,yq;ifia
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vd ehd; ek;gpf;if nfhs;fpd;Nwd;.
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nraw;gl;l cq;fs; midtUf;Fk; vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf;

nfhs;fpd;Nwd;.

vk;. vg;. v];. gp. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopy;El;gg; gPlk;

Njrpa fy;tp epWtfk;.



vi

Kd;Diu

rKjha Kd;Ndw;wj;Jf;fhfg; ngUk; Nritahw;WNthupy; Mrpupau;fNs Kd;dpiy

tfpf;fpd;wdu;. Rakhd tho;f;ifia mikj;Jf;nfhs;tjw;F khztu;fSf;F
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,yq;ifg; ghlrhiyfspy; eilKiwapypUe;j fiyj;jpl;lj;ij epahag;gLj;Jk;

tifapy; jahupf;fg;gl;l Gjpa 11k; juj;Jf;Fupa ,f;fiyj;jpl;lk; 2016 Mk; Mz;L

njhlf;fk; eilKiwg;gLj;jg;gLk;. ,Jtiu fhyKk; Mrpupau;fs; jkJ fw;wy; -

fw;gpj;jy; nrad;Kiwia xOq;fikj;Jf; nfhs;tjw;fhfg; gad;gLj;jp te;j Mrpupau;

mwpTiug;G topfhl;bf;Fg; gjpyhf> ,dp tUk; fhyj;jpy; ,e;j Mrpupau; topfhl;biag;

gad;gLj;Jjy; Ntz;Lk;. mg;gzpia ,yFgLj;JKfkhf ,e;j Mrpupau; topfhl;bapy;

ghlj;jpl;lKk; cs;slf;fg;gl;Ls;sJ.
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kl;lj;Jf;fhf my;yJ rpy Nju;r;rp kl;lq;fSf;fhf ghlq;fisj; jpl;lkpl;Lf;

nfhs;tjw;Fj; Jizahff; nfhs;sj;jf;f xU njhFjp mwpTWj;jy;fis ,e;j

Mrpupau; topfhl;b cs;slf;fpAs;sJ. Fwpj;j Nju;r;rp kl;lq;fSk;> me;je;jj; Nju;r;rp

kl;lj;Jf;nfd xJf;fg;gl;Ls;s cj;Njr ghlNtisfspd; vz;zpf;ifAk; ,q;F

jug;gl;Ls;sd.

me;je;jg; ghlj;jpd; Kbtpy; khztu; mila Ntz;ba fw;ww; NgWfs; vit vd;gJ

njspthff; Fwpg;gplg;gl;Ls;sNjhL> mwpT> jpwd;> kdg;ghq;F  Mfpa %d;W Ml;rpfspd;

fPo; khztuplk; vjpu;ghu;f;fg;gLk; elj;ij khw;wq;fs; njhlu;ghf> Mrpupau; Neufhyj;

Jld; KbntLg;gjw;Fj; Njitahd topfhl;ly;fSk; jug;gl;Ls;sd. NkYk;> ftdj;jpw;

nfhs;s Ntz;ba> tpla cs;slf;f Moj;ijAk; vy;iyfisAk; Jzptjw;fhfTk;

fw;ww;NgWfisj; Jizahff; nfhs;syhk;.

Mrpupau; topfhl;bapy; jug;gl;Ls;s ~ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;|

vDk; gFjpapy;> Mrpupau; fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;Fnra;J nfhs;s

Ntz;ba tpjk;> mjid Kfhik nra;J nfhs;s Ntz;ba tpjk; Mfpad gw;wpa

MNyhridfSk; Kd;itf;fg;gl;Ls;sd.

fw;wy; - fw;gpj;jw; #oYld; nghUe;jpaikaj;jf;fthwhf> ,jpy; Njitahd khw;wq;

fisr; nra;J nfhs;tjw;F MrpupaUf;Fk; g+uz Rje;jpuk; cz;L.  khztUf;F

Fwpj;j fw;ww; NgWfis miltij cWjp nra;Ak; tifapy; mk;khw;wq;fisr;

nra;J nfhs;tJ Mrpupaupd; nghWg;ghFk;.

Nju;r;rp kl;lj;ij milAk; khztu;fsplj;Nj cWjpngw Ntz;ba Kf;fpa vz;zf;

fUf;fSk;  ,q;F jug;gl;Ls;sd. ,e;j vz;zf;fUf;fs; njhlu;ghf vjpu;ghu;f;fg;gLk;

milit khztu;fs; vl;bAs;sduh vd;gij fzpg;gPL - kjpg;gPL %yk; cWjpg;gLj;jpf;

nfhs;s Ntz;bAs;sJ.

tpQ;Qhd ghlf; fw;gpj;jiy Njbaha;Tld; mZfp nra;Kiw topNa elj;j

Ntz;Lkhifahy; mjw;fhf Vida ghlq;fSf;Fr; rhu;ghf> $Ljyhd msT

nghUs;fs;> cgfuzq;fs;> fUtpfisg; gad;gLj;j NeupLk;. cj;Njr ghl tpUj;jp

cj;jpfSf;Fj; Njitahd Fiwe;jgl;r tsq;fs;> jutpUj;jp cs;sPLfshf ,q;F

jug;gl;Ls;sd. jpl;lj;ij tpl NtWgl;l xU jpl;lj;ij Mrpupau; mwpKfQ; nra;a

vjpu;ghu;g;gjhapd;> mjw;Nfw;g> jutpUj;jp cs;sPLfspYk; Njitahd khw;wq;fisr;

nra;J nfhs;syhk;.
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ahNjDk; fw;ww; #oypy; fw;wy; - fw;gpj;jw; nrad;Kiw ntw;wpaspj;jjh vd;gij

mse;jwpjy; %yk;> gpd;D}l;ly;fisg; ngWtjw;fhfTk;> mjw;Nfw;g gupfhu toptif

fisg; gpuNahfpg;gjw;fhfTk; tha;g;Gf; fpilf;Fk;. ,jw;fhfg; nghUj;jkhd cj;Njr

fzpg;gPl;L> kjpg;gPl;L Kiwfs; xt;Nthu; myfpd; ,WjpapYk; jug;gl;Ls;sd. tpje;Jiuf;

fg;gl;Ls;s tsu;r;rp kl;lq;fis khztu;fs; mile;Js;sduh vd;gij Nrhjpj;jwptNj

,jd; %yk; jPu;khdpf;fg;gLfpd;wJ.

ghlk; eilngWk; NtisapNyh> ghlj;jpd; ,WjpapNyh fzpg;gPL> kjpg;gPl;Lr; nrad;Kiw

iaf; ifahsyhk;. mjw;fhf khztuJ cjtpiag; ngWtjw;Fk; MrpupaUf;Fr;

Rje;jpuk; cz;L. fw;wy; - fw;gpj;jypd;NghJ> Mrpupau; topfhl;bapd; Kw;gFjpapy;

jug;gl;Ls;s Njrpaf; Fwpf;Nfhs;fs;> mbg;gilj; Nju;r;rpfs;> tpQ;Qhdf; fiyj;jpl;lj;jpd;

Fwpf;Nfhs;fs; Mfpa njhlu;ghd tpNrl ftdQ; nrYj;JtJk; mtrpakhFk;.

nraw;wpl;lj; jiytu;.
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1.0 mwpKfk;

tpQ;Qhd ghlj;jpd; gpujhd Nehf;fk; MdJ khztdJ jdpg;gl;l tpUj;jpia> tpQ;Qhd uPjpahd tho;f;if Kiwapd; Clhf

Vw;gLj;Jtjd; %yk; Njrpa tpUj;jpia Vw;gLj;jp> jdpj;Jtkhd> tskhd> mjprakhd ,yq;ifia fl;bnaOg;GtjhFk;.

,e;j Nehf;if miltjw;fhd xU mj;jpthukhf tpQ;Qhd ghlj;jpw;F kl;LNk cupj;jhdnthU njhlu;r;rpahd Fwpf;Nfhs;fs;

];jhgpf;fg;gl;Ls;sd. ,e;j ,yf;if miltjw;F> Muk;g epiyf; fy;tpiag; G+u;j;jp nra;J juk; 11w;F tUk; khztd;>

tpQ;Qhd ghlj;ij Kaw;rpAlDk; Cf;fj;JlDk; fw;f Ntz;Lk;.  ,jw;fhf ehk; Gjpa tpQ;Qhd ghlj;jpl;lj;ijg; ngUikAld;

Kd;itf;fpd;Nwhk;.

,yq;ifahdJ cyfpy; cs;s fy;tpapy; mjp cau; juj;jpy; cs;s ehLfSld; ,ize;J nry;yf;$ba msthd vOj;jwpT

tPjj;ij vl;b cs;sJ.  ,e;j epiyia ehk; miltjw;F ghlj;jpl;lkhdJ ,ilapilNa kPsha;T nra;ag;gLtJk; xt;nthU

vl;L tUl fhyj;jpw;F xU jlit ghlj;jpl;lj;ij tpUj;jp nra;J> juk; cau;j;JtJNk fhuzkhFk;.

vdNt 2016y; Kd;itf;fg;gLk; ghlj;jpl;lkhdJ> jw;NghJ eilKiwapYs;s Nju;r;rp kl;;l fiyj;jpl;lj;jpd; xU tpUj;jp

nra;ag;gl;l tbtkhFk;.  ,q;F Vw;gLj;jg;gl;Ls;s khw;wq;fshdJ fy;tp tl;l r%fj;jpdhy; Kd;nkhopag;gl;l juTfisAk;

gpNuuizfisAk; mbg;gilahfTk; kw;Wk; Njrpa fy;tp epWtfj;jpdJk; Vida rpy fy;tp epWtfq;fspdhYk; nra;ag;gl;l

Ma;Tfspd; mbg;gilapYk; 2007y; mwpKfg;gLj;jg;gl;l ghlj;jpl;lj;jpy; Vw;gLj;jg;gl;l khw;wq;fshFk;.

jw;NghJ Mrpupau;fSf;Ff; fw;wy; fw;gpj;jy; nrad;Kiwia $Ljy; tpidj;jpwDld; elhj;jpr; nry;tjw;fhf $Ljy; Neuk;

toq;fg;gl;Ls;sJ.  Gjpa ghlj;jpl;l cUthf;fj;jpd;NghJ> gioa ghlj;jpl;lj;jpd; Nkyjpf RikahdJ ghltplaj;ij Fiwg;gjd;

%yk; ePf;fg;gl;Ls;sJ.  mj;Jld; mj;jpahtrpakhd jfty;fs; rpy Nru;f;fg;gl;Lk; cs;sJ.  vdNt Mrpupau;fSf;F jdJ Ra

Mf;fj;jpwidg; gad;gLj;jp tFg;giwf; fw;wy; fw;gpj;jy; nrad;Kiwia $ba tpisjpwDld; elhj;jpr; nry;y Rje;jpuk;

cs;sJ.
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2.0 Njrpa ,yf;Ffs;

Njrpa fy;tp KiwikahdJ jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd Njrpa ,yf;Ffis miltjw;Fj;

jdpegu;fSf;Fk; FOtpdUf;Fk; cjtp nra;jy; Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk; jdpegu; NjitfisAk; Njrpa NjitfisAk;

epiwT nra;tjw;fhf ,yf;Ffis epu;zapj;Js;sd.  rkfhyf; fy;tp mikg;GfspYk; nrad;KiwfspYk; ntspg;gilahff;

fhzg;gLk; gytPdq;fs; fhuzkhf epiyNgWila kdpj tpUj;jpapd; vz;zf;fUj; jpl;l tuk;gpDs; fy;tpapD}lhf milaf;

$ba gpd;tUk; ,yf;Fj; njhFjpapidj; Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy;  vDk; vz;zf;fUf;Fs;  Njrpa gpizg;G>  Njrpa KOik>  Njrpa xw;Wik>

,zf;fk;> rkhjhdk; vd;gtw;iw Nkk;gLj;jy; %yKk; ,yq;ifg; gd;ikr;  r%fj;jpd;  fyhrhu  NtWghl;bid  mq;fPfupj;jy;

%yKk;  Njrj;ijf; fl;bnaOg;GjYk; ,yq;ifau; vDk; milahsj;ij Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;F jf;fthW Kfq;nfhLj;jNyhL Njrpa ghuk;gupaj;jpd; mjprpwe;j  mk;rq;fis mq;fPfupj;jYk;

NgZjYk;.

3. kdpj cupikfSf;F kjpg;gspj;jy;>  flikfs;>  flg;ghLfs;  gw;wpa  tpopg;Gzu;T>  xUtu;  kPJ  xUtu;  nfhz;Ls;s

Mo;e;j> ,ilawhj mf;fiwAzu;T vd;gtw;iw Nkk;gLj;Jk; r%f ePjpAk;> [dehaf tho;f;if Kiw epakq;fSk; cs;slq;fpa

Rw;whliy cUthf;FjYk; Mjupj;jYk;.

4. xUtuJ cs> cly; eyidAk;  kdpj  tpOkpaq;fSf;F kjpg;gspg;gij mbg;gilahff; nfhz;l epiyNgWila tho;f;iff;

Nfhyj;ijAk; Nkk;gLj;jy;.

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fupa Mf;frpe;jid> jw;WzpT> Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy;> cld;ghlhd

mk;rq;fis tpUj;jp nra;jy;.

6. jdpeguJk;> Njrj;jpdJk; tho;f;ifj; juj;ij Ngh\pf;ff;$baJk;> ,yq;ifapd; nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff;$baJkhd

Mf;fg; gzpfSf;fhd fy;tpa+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

7. jdpegu;fspd; khw;wj;jpw;F Vw;g ,zq;fp thoTk;> khw;wj;ij Kfhik nra;aTk;> jahu;gLj;jTk; tpiuthf khwptUk;

cyfpy; rpf;fyhdJk; vjpu;ghuhjJkhd epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

8. ePjp>  rkj;Jtk;> gu];gu kupahij vd;gtw;iw mbg;gilahff;  nfhz;L  ru;tNjr  r%fj;jpy;  nfsutkhdNjhu; ,lj;ijg;

ngWtjw;Fg; gq;fspf;ff;$ba kdg;ghq;FfisAk; jpwd;fisAk; tsu;j;jy;.

Njrpa fy;tp Mizf;FOtpd; mwpf;if (2003)
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3.0 mbg;gilj; Nju;r;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

(i) njhlu;ghly; Nju;r;rpfs;:

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F Jizj; njhFjpfis mbg;gilahff; nfhz;lit. vOj;jwpT> vz;zwpT>

rpj;jpu mwpT> jfty; njhopy; El;gj; jifik.

vOj;jwpT : ftdkhfr; nrtpkLj;jy;>  njspthfg; NgRjy;>  fUj;jwpa thrpj;jy;>

rupahfTk; nrk;ikahfTk; vOJjy;> gad;jUtifahd fUj;Jg; gupkhw;wk;.

vz;zwpT : nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg; gad;gLj;Jjy;. vz;Zjy;>

fzpj;jy;> xOq;FKiwahf msj;jy;.

rpj;jpu mwpT : NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;> tpguq;fs;> mwpTWj;jy;fs;>

vz;zq;fs; Mfpatw;iw NfhL> cUtk;> tu;zk; vd;gtw;why; ntspg;

gLj;jYk; gjpT nra;jYk;.

jfty; njhopy; El;gj; jifik : fzdp mwpT fw;wypy;> njhopy;  Rw;whlypy;>  nrhe;j tho;tpy;  jfty;

njhlu;ghly; njhopy; El;gq;fisg; (ICT) gad;gLj;Jjy;.

(ii) MSik tpUj;jp njhlu;ghd Nju;r;rpfs;:

- Mf;fk;> tpupe;j rpe;jid> jw;WzpG> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;>  EZf;fkhd  kw;Wk;  gFg;gha;T

rpe;jid> mzpapduhfg; gzpnra;jy;> jdpahs; ,iltpidj; njhlu;Gfs;> fz;Lgpbj;jYk; fz;lwpjYk; Kjyhd

jpwikfs;.

- Neu;ik> rfpg;Gj; jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa tpOkpaq;fs;.

- kd vOr;rpfs;> Ez;zwpT.
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(iii) #oy; njhlu;ghd Nju;r;rpfs;:

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd. r%fk;> capupay;> ngsjPfk;.
r%fr; #oy; : Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd; mq;fj;jtu;fs;  vd;w tifapy;

njhlu;GWk; Ez;Zzu;Tj; jpwd;fSk;> gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;> jdpegu;
elj;ijfs;> nghJthdJk; rl;lg+u;tkhdJkhd rk;gpujhaq;fs;>  cupikfs;>  nghWg;Gf;fs;>
flikfs;> flg;ghLfs; vd;gtw;wpy; mf;fiwAk;.

capupay; #oy; : thOk; cyF> kf;fs;> capupay;> #oy; njhFjp -  kuq;fs;>  fhLfs;>  fly;>  ePu;>   tsp>
capupdj; jhtuk;> tpyq;F> kdpj tho;T.

ngsjPfr; #oy; : ,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUl;fs; gw;wpAk; mit kdpj tho;f;if> czT> cil>
ciwAs;> Rfhjhuk;> nrsfupak;> Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T>  fopTfs;>  capupd
fopTg; nghUl;fs; Mfpatw;Wld;  nfhz;Ls;s njhlu;G  gw;wpa  tpopg;Gzu;T>  Ez;Zzu;Tj;
jpwd;fSk; fw;wYf;Fk; Ntiy nra;tjw;Fk;>   tho;tjw;Fk;  fUtpfisAk;  njhopy; El;gq;fisAk;
gad;gLj;Jk; jpwd;fSk; ,q;F cs;slf;fg;gl;Ls;sd.

(iv) Ntiy cyfpw;Fj; jahu; nra;jy; njhlu;ghd Nju;r;rpfs;:
mtu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ Mw;wiyg; Ngh\pg;gjw;Fk; Ntz;ba njhopy;rhu;
jpwd;fs;.
nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;.
mtu;fsJ njhopy; tpUg;GfisAk; csr;rhu;GfisAk; fz;lwpjy;.
mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;.
gadspf;ff;$baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;.

(v) rkaKk; xOfyhWk; njhlu;ghd Nju;r;rpfs;:
md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk;> ehshe;j tho;f;ifapy; xOf;fnewp>  mwnewp> rkanewp
njhlu;ghd elj;ijfisg; nghUj;jKw Nkw;nfhs;sTk;> tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk;> cs;thq;fYk;.

(vi) Xa;T Neuj;ijg; gad;gLj;Jjy;> tpisahl;Lg; gw;wpa Nju;r;rpfs;:
mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Ydu; Nghl;bfs;> Xa;T Neu nghOJNghf;Ffs; kw;Wk; tho;;tpd; Mf;f
g+u;tr; nraw;ghLfs; %yk; ntspg;gLj;jg;gLk; ,d;g Efu;r;rp> kfpo;r;rp> kd vOr;rpfs; ,itNghd;w kdpj mDgtq;fs;.

(vii) fw;wYf;Ff; fw;wy;  njhlu;ghd Nju;r;rpfs;:
tpiuthf khWfpd;w> rpf;fyhd> xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy; xUtu; RahjPdkhff; fw;gjw;fhd
typikaspj;jYk; khw;wpaikf;Fk; nrad;Kiw Clhf khw;wj;Jf;F Vw;g ,aq;fTk;> mjid Kfhik nra;aTk;>
Ntz;ba czu;itAk; ntw;wpiaAk; ngwr; nra;jy;.
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4.0  6 - 11 Me; ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;

,f;fw;if newpia gapYtjhy; khztu;:

 kfpo;T+l;lj;jf;f fw;ifr; #oypy; tpQ;Qhd vz;zf;fUf;fisAk; Nfhl;ghLfisAk; rPuhf cUthf;fpf; nfhs;tu;.

 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;tu;.

 #oy; tsq;fspd; Mw;wy;fis 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 tsu;j;Jf; nfhs;tu;.

 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; Njitahd Nju;r;rpfis tsu;j;Jf; nfhs;tu;.

 ,aw;ifj; Njhw;wg;ghLfisAk; mfpyk; gw;wpa tpQ;Qhd mbg;giliaAk; tpsf;Ftjw;Fj; Njitahd Nju;r;rpfis

tsu;j;Jf; nfhs;tu;.

 tpir> rf;jp Mfpatw;iwg; gad;gLj;Jifapy;> tpisjpwidAk;> tpidjpwidAk; rpwg;G epiyf;F tsuj;njLg;gjw;fhf

nghUj;jkhd njhopy; El;gj;ijg; gad;gLj;j Kidtu;.

 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;fis tpQ;QhdG+u;t gpukhzq;fspd;gb kjpg;gpLk; jpwd;fis tsu;j;Jf;

nfhs;tu;.
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1.1 jhtu ,ioaq;fspd; rpwg;gpay;Gfisf; fz;lwpthu;. 04

1.2 tpyq;fpioaq;fspd; rpwg;gpay;Gfisf; fz;lwpthu;. 04

1.3 xspj; njhFg;gpd; Kf;fpaj;Jtj;jpid Muha;thu; 05

2.1 gy;NtW fyit tiffisg; gw;wpj; Njb Muha;thu;. 05

2.2 fyitnahd;wpd; mikg;igf; fhl;l ntt;NtW epajpfisg; gad;gLj;Jthu;. 05

2.3 fyitapd; $Wfis Ntwhf;Fk; gy;NtW El;gKiwfisg; gad;gLj;Jthu;. 05

3.1 nghwpKiw miyfs; kw;Wk; kpd;fhe;j miyfspd;  ,ay;Gfis Muha;thu;. 07

3.2 ehshe;j tho;f;ifr; nraw;ghLfspYk; tpQ;Qhd mbg;gilahd NtiyfspYk; xyp miyfs; gw;wpa mwptpidg; gad;gLj;Jthu;. 04

3.3 ehshe;j nraw;ghLfSf;Fk; tpQ;Qhdj; Njitfspw;Fk; gad;gLk; Nfj;jpu fzpj xspapaw; Nfhl;ghLfSk; tpjpKiwfSk; gw;wp 12

Muha;thu;.

1.4 kdpjr; rkpg;ghl;L Kiwapid Muha;thu;. 04

1.5 kdpjdpd; Rthrr; nray;Kiwapid Muha;thu;. 05

1.6 kdpjdpd; foptfw;Wk;  nray;Kiwapid Muha;thu;. 03

1.7 kdpjdpd; Rw;Nwhl;lr; nray;Kiwapid Muha;thu;. 05

1.8 kdpjdpd; ,iaghf;fr; nray; Kiwapid kw;Wk; Xu;rPu;jplepiy Muha;thu;. 10

2.4 mkpyq;fs; fhuq;fs; kw;Wk; cg;Gf;fspd; gz;Gfis fz;lha;thu;. 07

2.5 ,urhadj; jhf;fq;fs; cld; njhlu;Gila ntg;gkhw;wq;fis Muha;thu;. 08

3.4 ntg;gj;jpdJk;> ntg;gepiyapdJk; tpisTfis Muha;thu;. 12

3.5 kpd; cgfuzq;fspd; kpd; rf;jp kw;Wk; tY vd;gtw;iwf; fzpg;ghu;. 05

3.6 ,yj;jpudpay; gw;wpa mwptpid md;whlr; nraw;ghLfspYk; tpQ;Qhd nraw;ghLfspYk; gad;gLj;Jthu; 05

2.6 xU kpd;dpurhad fyq;fspd; $WfisAk; mtw;Wld; njhlu;Gila jhf;fq;fisAk; fz;lha;thu;. 04

2.7 gy;NtW kpd;gFg;Gr; nrad;Kiwfis fz;;lha;thu;. 04

3.7 kpd;fhe;j tpirapd; jd;ikapidAk;> mtw;wpd; gad;ghl;ilAk; Muha;thu;. 05

2.8 mupg;G nraw;ghL gw;wp Njb Ma;thu;. 03

3.8 kpd;fhe;jj; J}z;ly; epfo;tpidAk; mjd; gad;ghLfisAk; Muha;thu;. 05

2.9 IjNuhfhgd;fisAk; mit rhu;e;j ngWjpfspd; ,ay;GfisAk; gad;fisAk; Njbaha;thu;. 03

2.10 NtWgl;l tifahd gy;gFjpaq;fis fz;lha;thu;. 03

4.1 capu;f; Nfhsj;jpd; ntt;NtW xOq;fikg;G kl;lq;fspidAk;> mtw;Ws; fhzg;gLk; ,ilj;njhlu;GfisAk;; Muha;thu;. 03

4.2 #oy; njhFjpfspd;; rkdpiyf;fhfg; gq;fspg;Gr; nra;Ak; nghwpKiwapid Muha;thu;. 05

4.3 gy;NtW tifahd #oy; khriljy;fSk;> mtw;wpd; jPatpisTfisAk; Njbaha;thu;. 05

4.4 khw;wkilAk; tho;f;if Kiwik gw;wpa jfty;fisAk; mtw;wpd; tpisTfisAk; Njbaha;thu;. 05

4.5 Ngz;jF mgptpUj;jpf;Fg; gq;fspf;ff;$ba Kiwfisf; fz;lha;thu;. 04

jtiz Nju;r;rp kl;lk;       ghlNtis

fw;gpj;jy; xOq;F

1Mk;

jtiz

2Mk;

jtiz

3Mk;

jtiz
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tpQ;Qhdk;

juk; 11

ghlj;jpl;lk;
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;

1.1 jhtu

,ioaq;fspd;

rpwg;gpay;Gfisf;

fz;lwpthu;.

1.2 tpyq;fpioaq;fspd;

rpwg;gpay;Gfisf;

fz;lwpthu;.

 ,ioaq;fs;

 jhtu ,ioaq;fs;

 gpupapioaq;fs;

 epiyapioaq;fs;

 vspa

 epiyapioaq;fs;

 rpf;fyhd

 epiyapioaq;fs;

 tpyq;fpioaq;fs;

 Nkyzp ,ioak;

 njhLg;gpioak;

 jir ,ioak;

 euk;gpioak;

 kdpj clypy; fhzg;gLk;

gpujhd ,ioaq;fspd;

miktplq;fSk;

mtw;wpd; njhopy;fSk;

04

04

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 gpupapioaq;fs; kw;Wk; epiyapioaq;fspd;

rpwg;gpay;Gfisg; gl;baw;gLj;Jthu;.

 vspa epiyapioaq;fspid

Gilf;fytpioak;> xl;Lf;fytpioak;

kw;Wk; ty;YUf;fytpioak; vd

tifg;gLj;jpf; $Wthu;.

 rpf;fyhd epiyapioaq;fshf fho; kw;Wk;

cupak; vd;gtw;wpidf; $Wthu;.

 fho; kw;Wk; cupa ,ioaq;fis mtw;wpd;

rpwg;gpay;Gfspd; mbg;gilapy; rpf;fy;

,ioaq;fshf ,dq;fhz;ghu;.

 fho; kw;Wk; cupak; vd;gtw;wpd;

njhopy;fisf; $Wthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 tpyq;fpioaq;fspd; gpujhd tiffshf

Nkyzpapioak;> njhLg;gpioak;> jir

apioak; kw;Wk; euk;gpioak; vd;gtw;iw

mwpKfg;gLj;Jthu;.

 Nkyzp ,ioaq;fspd; miktplq;fspid

Ak; njhopy;fisAk; $Wthu;.

 FUjpapid xU njhLg;gpioakhf tpsf;Fthu;.

 jirapioaj;jpid kokog;ghd> ,ja

kw;Wk; td;$l;Lj; jirfshf tifg;gLj;jpf;

$Wthu;.

 jirapioaq;fis mtw;wpd; njhopw;

ghl;ilAk; miktplj;ijAk; mbg;gil

ahff; nfhz;L ,dq;fhz;ghu;.

Nju;r ;rp

1.0 capu;r;#oy;

njhFjpapd;

cw;gj;jpia

Nkk;gLj;J-

tjw;F

capuq;fp

fisAk;

mtw;wpd;

capu;r;

nrad;Kiw

fisAk;

Njbawpthu;.

tpQ;Qhdk; - juk; - 11
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 fyq;fspd; tbtj;ij mbg;gilahff;

nfhz;L jirapioaj;ij ,dq;fhz;ghu;.

 euk;Gf;fyj;jpd; fl;likg;G kw;Wk;

njhopw;ghLfisf; $Wthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 xspj;njhFg;G vd;why; vd;d vd;gijf;

$Wthu;.

 xspj;njhFg;gpidg; ghjpf;Fk; fhuzpfisf;

$Wthu;.

 xspj;njhFg;gpw;Ff; fhgdPnuhl;irl;> xspr;

rf;jp kw;Wk; gr;irak; Mfpatw;wpd;

mtrpaj;jpid epUgpg;gjw;fhd cupa

nraw;ghLfisr; nra;Jfhl;Lthu;.

 xspj;njhFg;gpd; ,Wjp tpisTfis ,dq;

fhz vspa nraw;ghLfis elhj;Jthu;.

 xspj;njhFg;gpw;fhd rkg;gLj;jg;gl;l

rkd;ghl;bidf; $Wthu;.

 xspj;njhFg;gpd; Kf;fpaj;Jtj;jpid

tpsf;Fthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 rkpghL vd;why; vd;d vd;gijf; $Wthu;.

 rkpghl;L Kiwapid tpgupj;J tha;> fsk;>

,iug;ig> rpWFly; kw;Wk; ngUq;Fly;>

Fjk; Mfpatw;wpd; njhopw;ghLfisAk;

tpgupg;ghu;.

05

04

1.3 xspj; njhFg;gpd;

Kf;fpaj;Jtj;

jpid

Muha;thu;.

1.4 kdpjr; rkpghl;L

Kiwapid

Muha;thu;.

 xspj; njhFg;G

 xspj;njhFg;gpidg;

ghjpf;Fk; fhuzpfs;

 fhgdPnuhl;irl;L

 ePu;

 xspr; rf;jp

 gr;irak;

 xspj;njhFg;gpd;

cw;gj;jpg; nghUl;fs;

 xspj;njhFg;gpd; gq;F

 rkpghL

 kdpjr; rkpghl;L Kiw

 rkpghl;by; rijap> <uy;

kw;Wk; ckpo; ePu;r;Rug;gp

Mfpatw;wpd; gq;F.
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 <uy;> rijap kw;Wk; ckpo; ePu;r;Rug;gp

Mfpatw;wpd; gq;fpidf; $Wthu;.

 fhNghitjNuw;W> Gujk;> ,ypg;gpl;L>

vd;gtw;wpd; rkpghl;L ,Wjp

tpisnghUl;fisAk; mit njhlu;ghd

nehjpaq;fisAk; gl;baw;gLj;Jthu;.

 rkpghl;Lj; njhFjp njhlu;ghd Neha;fs;

kw;Wk; NfhshWfs; kw;Wk; mtw;wpw;fhd

jLg;G eltbf;iffs; Mfpad njhlu;ghd

jfty;fis Kd;itg;ghu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 ntspr;Rthrg; nghwpKiwapid

(cs;%r;R kw;Wk; ntsp%r;R)

tpsf;Ftjw;fhf vspa nraw;ghLfis

elhj;Jthu;.

 tpidj;jpwdhd thAg;gupkhw;wj;jpw;fhf xU

Rthr Nkw;gug;G nfhz;Ls;s rpwg;gpay;Gfs;

kw;Wk; rPjNkw;gug;G> gprpu;fspd;

Mfpatw;wpd;; gq;if tptupg;ghu;.

 ntspr; Rthrk;> fyr; Rthrk; vd;why; vd;d

vd;gjid tpsf;Fthu;.

 fhw;Wr; Rthrj;jpw;fhd rkg;gLj;jg;gl;l

rkd;ghl;bidf; $Wthu;.

 ATP ,d; gq;fpid xU rf;jpf;fhtpahf

my;yJ rf;jp ehzakhf (Energy Currency)
tpsf;Fthu;.

1.5 kdpjdpd; Rthrr;

nray;Kiwapid

Muha;thu;.

  rkpghl;Lj; njhFjp

njhlu;ghd Neha;fs;

kw;Wk; NfhshWfSk;

mtw;wpw;fhd jLg;G

eltbf;iffSk;

 tapw;Nwhl;lk;

 kyr;rpf;fy;

 ,iug;igr; rt;T

mow;rp (gastritis)
 neUg;Gf; fha;r;ry;

 Rthrk;

 Rthrg;nghwp Kiw /
%r;R tpLjy;.

 cl;Rthrk;/cs;%r;R

 ntspRthrk;/ntsp
%r;R

 Rthr Nkw;gug;G xd;wpd;

rpwg;gpay;Gfs;

 Rthrj;jpd; tiffs;

 fhw;Wr; Rthrk;

 fhw;wpd;wpa Rthrk;

 rf;jpr; Nrkpg;G

 Rthrk; njhlu;ghd

Neha;fs; kw;Wk;

NfhshWfSk;

mtw;wpw;fhd jLg;G

eltbf;iffSk;.
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1.6 kdpjdpd;

foptfw;Wk;

nrad;Kiwfis

Muha;thu;.

 xl;rprd; Njit kw;Wk; rf;jp ntsptpLk;

mstpd; mbg;gilapy; fhw;W kw;Wk;

fhw;wpd;wpa Rthrj;ij xg;gpLthu;.

 Rthrj; njhFjp njhlu;ghd Neha;fs;

kw;Wk; NfhshWfs; kw;Wk; mtw;wpw;fhd

jLg;G Kiwfs; Mfpad njhlu;ghd

jfty;fis Kd;itg;ghu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 foptfw;wy; vd;why; vd;d vd;gjid

$Wthu;.

 kdpjdpd; fopTg; nghUl;fs; kw;Wk;

foptfw;Wk; cWg;Gf;fs; vd;gdtw;iwg;

gl;baw;gLj;Jthu;.

 rpWePufj;jpd; njhopw;ghLfisf; $Wthu;.

 rpWePu; cw;gj;jpr; nray;Kiwapidr;

tpupthf tpsf;Fthu;.

 foptfw;Wk; njhFjp njhlu;;ghd

NfhshWfisAk; kw;Wk; Neha;fisAk;>

mtw;wpw;fhd jLg;G Kiwfs; Mfpad

njhlu;ghd jfty;fis Kd;itg;ghu;.

03 kdpjf; foptfw;Wjy;

 rpW ePufj;jpd;

njhopw;ghLfs;

 rpWePu; cw;gj;jp

ahFk; nrad;Kiw

apd; gbfs;

 foptfw;Wk; njhFjp

njhlu;ghd NfhshW

fSk; kw;Wk; Neha;fSk;

 rpWePuf nraypog;G

 rpWePufj;jpy; fw;fs;

 neg;iujpR



x
x

iii

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

1.7 kdpjdpd;

Rw;Nwhl;lr;

nray;Kiwapid

Muha;thu;.

05 kdpj FUjpr; Rw;Nwhl;lk;

 FUjpapd;

Mf;ff;$Wfs; kw;Wk;

njhopw;ghLfs;

 FUjpr; Rw;Nwhl;lk;

 Rthrg;igr;

Rw;Nwhl;lk;

 njhFjpr; Rw;Nwhl;lk;

 FUjpaKf;fk;

 epzePu;r; Rw;Nwhl;lk;

 Rw;Nwhl;lj; njhFjp

njhlu;ghd Neha;fs;

NfhshWfs; kw;Wk;

mtw;wpd; jLg;G Kiwfs;

 ehb - cl;gbT

(Artheroslerosis)
 khuilg;G ,jaj;

Jbg;G epWj;jk;.

 cau; FUjpaKf;fk;

 Jnuhk;Nghrp]; /
KbAU ehb /
FUjp ciwT

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 FUjpapd; Mf;ff;$Wfs; kw;Wk; mtw;wpd;

njhopw;ghLfs; gw;wpf; $Wthu;.

 Rthrg;igr; Rw;Nwhl;lk; kw;Wk; njhFjpr;

Rw;Nwhl;;lk; vd;gtw;iw tpgupg;ghu;.

 FUjpaKf;fj;jpid ,ja tpuptKf;fk;

(diastolic) RUf;fKf;f (Systolic) khf
tpsf;Fthu;.

 ,ja tl;lk; kw;Wk; ,ja xyp vd;gtw;iw

tpsf;Fthu;.

 epzePupdJk; epzePu; njhFjpapdJk;

gq;fpid tpgupg;ghu;.

 Rw;Nwhl;lj; njhFjp njhlu;ghd Neha;fs;

kw;Wk; NfhshWfs; kw;Wk; mtw;wpw;fhd

jLg;G Kiwfs; Mfpad njhlu;ghd

jfty;fis Kd;itg;ghu;.

;
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1.8 kdpjdpd;

,iaghf;fr; nray;

Kiw> Xu;rPu;j;jpl

epiy nray; Kiw

apid Muha;thu;.

 kdpj ,iaghf;fk;

 euk;G ,iaghf;fk;

 %is Kz;zhzpd;

gpujhdnjhopy;fs;

 njwptpid

 njwptpy;

 Rw;way; euk;Gj;

njhFjp

 jd;dpaf;f/ jd;dhl;rp
euk;Gj;njhFjp

 ,urhad ,iaghf;fk;

 xU rPu;j;jplepiy

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 %isapdJk; Kz;zhdpJk; gpujhd

njhopy;fisg; gl;baw;gLj;Jthu;.

 njwptpidr; nraw;ghlhdJ xU

J}z;;lYf;fhf cldbahfTk;

,r;irapd;wpAk; ntspg;gLj;jg;gLk;

Jyq;fyhFk; vdf; $Wthu;.

 njwptpy;yhdJ euk;Gj; njhFjpapd;

njhopw;ghl;L myF vd ,dq;fhz;ghu;.

 njwptpy;ypd; gFjpfis ,dq;fhz;ghu;.

 jd;dpaf;f euk;Gj; njhFjpapd;

Kf;fpaj;Jtj;jpidf; $Wthu;.

 gupT kw;Wk; gugupT euk;Gj; njhopw;ghL-

fspw;fhd cjhuzq;fisj; jUthu;.

 gpujhd mfk; Ruf;Fk; Rug;gpfs;> mtw;wpd;

miktplq;fs; kw;Wk; njhopw;ghL vd;gd

tw;iw tpsf;Fthu;.

 xU rPu;j;jplepiy vd;why; vd;d vdf;

$Wthu;.

 cly; ntg;gepiy> FUjpapd; FSf;NfhR

kw;Wk; ePu; cs;slf;fk; Mfpatw;wpd; xU

rPu;j;jplepiyapid tpsf;Fthu;.
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05

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 fyit vDk; nrhw;gjj;jpid tpsf;Fthu;.

 Xupd kw;Wk; gy;ypdf; fyitfs; vd;why;

vd;d vd tpsf;Fthu;.

 Xupd kw;Wk; gy;ypdf; fyitfspd;

,ay;Gfisg; gl;baw;gLj;Jthu;.

 ntt;NtW tifahd fyitfisj;

jahupg;ghu;.

 jug;gl;l fyitfspid mtjhdj;jpd;

mbg;gilapy; Xupdf; fyitah my;yJ

gy;ypdf; fyitah vd NtWgLj;Jthu;.

 fiujpwd; vDk; nrhw;gjj;jpid tiuaWg;ghu;.

 fiujpwidg; ghjpf;Fk; fhuzpfisf; $Wthu;.

 fiujpwidg; ghjpf;Fk; fhuzpfis Ma;T

nra;thu;.

 ehshe;j tho;tpy; fiujpwid ghjpf;Fk;

fhuzpfis fl;Lg;gLj;Jk; re;ju;g;gq;fisf;

fhl;Lthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 fyitapd; Mf;ff; $Wfisj; jpzpTg;

gpd;dkhf ntspg;gLj;Jthu;.

 fyitapd; Mf;ff;$Wfisf; fdtsTg;

gpd;dkhf ntspg;gLj;Jthu;.

 fyitapd; Mf;ff;$Wfis %yg;gpd;dkhf

ntspg;gLj;Jthu;.

 xU fiurypd; Mf;ff;$Wfis jpzpT

kw;Wk; fdtsTld; njhlu;GgLj;jp

ntspg;gLj;Jthu;.

2.1 gy;NtW fyit

tiffisg; gw;wpj;

Njbaha;thu;;.

2.2 fyitnahd;wpd;

fl;likg;igf;

fhl;l ntt;NtW

epajpfisg;

gad;gLj;Jthu;.

 fyitfs;

 fyitfspd; tiffs;

 Xupdf; fyitfs;

 gy;ypdf; fyitfs;

 fiujpwd;

 fiujpwidg;

ghjpf;Fk; fhuzpfs;

 fiuAk; nghUspd;

jd;ik

 fiug;ghdpd; jd;ik

 ntg;gepiy

 fyitfspd; Mf;ff;

$Wfs;.

 jpzpTg; gpd;dk;

 fdtsTg; gpd;dk;

 %y;g; gpd;dk;

 jpzpT / fdtsT (m/v)
 %y;/fdtsT (n/v)
(nrwpitf; Fwpj;jy;)

2.0 tho;f;ifapd;

juj;ij Nkk;

gLj;Jtjw;F

rlg;nghUs;>

rlg;nghUspd;

,ay;Gfs;

mtw;wpw;

fpilNa

epfOk; ,ilj;

jhf;fq;fs;

gw;wp EZfp

Muha;thu;.
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 NtW gpupf;Fk; El;gq;fs;

 nghwpKiw Ntwhf;fy;

 Mtpahjy;

 tbfl;ly;

 gspq;FUthf;fk;

 fiug;ghd; gpupj;njLj;jy;

 vspa fha;r;rp tbj;jy;

 gFjpgl fha;r;rp tbj;jy;

 nfhjp ePuhtp fha;r;rp

tbj;jy;.

 epwg;gFg;gpay;

(chromotography)

 xU fiurypd; Mf;ff;$Wfis %y; kw;Wk;

fdtsTld; njhlu;GgLj;Jthu;. (nrwpT)

 %y;/fdtsT  vd ntspg;gLj;jg;

gl;l gpd;dkhdJ Mf;ff;$w;wpd; nrwpT vdf;

$Wthu;.

 jug;gl;l mikg;ig cila xU fyit

iaj; jahupg;ghu;.

 xU epak fiuriyj; jahupg;ghu;.

 epak fiuriyj; jahupg;gjd;

Kf;fpaj;Jtj;ij Vw;Wf;nfhs;thu;.

 fyitapd; Mf;ff;$Wfs; njhlu;ghf vspa

gpurpdq;fisj; jPu;g;ghu;;

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 jug;gl;l gpupj;njLf;Fk; El;gKiwia

tptupg;ghu;.

 ntt;NtW gpupj;njLg;G Kiwfis

gad;gLj;jpj; jug;gl;l fyitapd; $Wfisg;

gpupj;njLg;ghu;.

 jug;gl;l Ntwhf;Fk; El;gKiw gad;gLj;Jk;

re;ju;g;gq;fSf;F cjhuzq;fis

Kd;itg;ghu;.

 fly; ePupypUe;J cg;G Ntwhf;Fk;

El;gKiwia tptupg;ghu;.

2.3 fyitapd;

$Wfis

Ntwhf;Fk; gy;NtW

El;gKiwfisg;

gad;gLj;Jthu;.
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072.4 mkpyq;fs;
fhuq;fs; kw;Wk;
cg;Gf;fspd;
gz;Gfisf;
fz;lha;thu;.

 gpupj;njLf;Fk; El;gj;jpd;

gpuNahfq;fs;.

 fly; ePupy; ,Ue;J

cg;G gpupj;njLj;jy;.

 eWkz vz;iz

gpupj;njLg;G

 mkpyq;fs;> fhuq;fs;
kw;Wk; cg;Gf;fs;
 td;dkpyq;fs; kw;Wk;
nkd;dkpyq;fs;

 mkpyq;fspd; ngsjpf
kw;Wk; ,urhad
,ay;GfSk; mtw;wpd;
gad;fSk;.

 td;fhuq;fs; kw;Wk;
nkd;fhuq;fs;.

 fhuq;fspd; ngsjPf
kw;Wk; ,urhadg;
,ay;GfSk; mtw;wpd;
gad;fSk;.

 mkpyq;fs;> %yq;fspd;
eLepiyahf;fk;

 cg;Gf;fs;

 cg;Gf; ifj;njhopypy; gad;gLk; gpupj;njLg;G

El;g Kiwia tptupg;ghu;.

 ,yq;ifapd; ,aw;if Kjy;fspypUe;J

eWkz vz;iza;iag; gpupj;njLf;Fk;

Kiwia tptupg;ghu;.

cjhuzk; : fWth> rpw;wney;yh

,g;ghl myiff; fw;w gpd;du; khztu;fs;
 mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gf;fspd;

,ay;Gfisg; gl;baw;gLj;Jthu;.
 mkpyq;fis Ijurd; (H+) mad;fspd;

Kjy;fs; vdTk; fhuq;fis Ijnuhl;rpy;
(Ijnuhl;irl;L) (OH-) mad;fspd; Kjy;fs;
vDk; mbg;gilapYk; tpsf;Fthu;.

 td;dkpyq;fs; kw;Wk; nkd;dkpyq;fSf;F
,ilapyhd NtWghLfisf; $Wthu;.

 td;dkpyq;fs; kw;Wk; nkd;dkpyq;fSf;fhd
cjhuzq;fisj; jUthu;.

 td;fhuq;fs; kw;Wk; nkd;fhuq;fSf;F
,ilapyhd NtWghLfisf; $Wthu;.

 td;fhuq;fs; kw;Wk; nkd;fhuq;fSf;F
cjhuzq;fisf; $Wthu;.

 mkpyq;fs; kw;Wk; fhuq;fs; vd;gtw;wpid
ghrpr;rhaj;jhs; my;yJ pH jhspidg;
gad;gLj;jp NtWgLj;Jthu;.

 mkpyq;fs; kw;Wk; fhuq;fs; jhf;fKw;W
cg;Gf;fisAk; ePiuAk; Njhw;Wtpf;fpd;wd
vdf;  $Wthu;.

 eLepiyahf;fk; vDk; nrhw;gjj;jpid
tpsf;Fthu;.
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 jhf;fq;fSld;

njhlu;Gila ntg;g

khw;wq;fs;.

 Gwntg;gj; jhf;fk;

kw;Wk; mfntg;gj;

jhf;fk;

 jhf;f ntg;gk;

 jhf;fq;fSld;

njhlu;Gila ntg;g

khw;wj;ij epu;zapg;ghu;.

 md;whl tho;tpy; eLepiyahf;fw;

nrad;Kiwapd; gpuNahfq;fisf;

fye;JiuahLthu;.

 md;whl nraw;ghLfspy; mkpyq;fs; fhuq;fs;

kw;Wk; cg;Gf;fspd; gpuNahfq;fis

Muha;e;J gl;baw;gLj;Jthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 ,urhad jhf;fq;fspd; NghJ Vw;gLk; ntg;g

khw;wq;fis mDgtj;jpd; %yk;

ntspapLthu;.

 mfntg;gj; jhf;fk; kw;wk; Gwntg;gj;

jhf;fq;fSf;F cjhuzk; jUthu;.

 mfntg;g kw;Wk; Gwntg;gj; jhf;fq;fisr;

nra;J fhl;Ltu;.

 mfntg;gj; jhf;fk; Gwntg;gj; jhf;fk;

vd;gtw;iw tpsf;Ftu;.

 jug;gl;l xU jhf;fj;jpd; ntg;g khw;wj;ij

gupNrhjid %yk; jPu;khdpg;ghu;.

 jhf;fj;jpd; ntg;gj;ijj; jPu;khdpf;Fk; NghJ

nra;ag;gl;l vLNfhs;fisf; Fwpg;gpLthu;.

 ,urhadj; jhf;fq;fSld; njhlu;Gila

ntg;g khw;wk; rfy mq;fpfSf;Fk;

Kf;fpakhdnjd Vw;Wf;nfhs;thu;. NkYk;

mit tho;tpd; md;whl NjitfSf;Fk;

ifj;njhopYf;Fk; Kf;fpakhdJ vd

fhl;Lthu;.

2.5 ,urhadj; jhf;fq;

fSld; njhlu;

Gila ntg;g

khw;wq;fis

Muha;thu;.
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04 kpd;dpurhadtpay;

 kpd;dpurhadf;

fyq;fs;

 fNjhl;L kw;Wk;

fNjhl;Lj; jhf;fk;

 mNdhl;L kw;Wk;

mNdhl;Lj; jhf;fk;

 xl;Lnkhj;jj; jhf;fk;

(fyj;jhf;fk;)

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 ehfk;> nrk;G kw;Wk; Ijhd ry;g+upf;fkpyk;

vd;gtw;iwf; nfhz;L kpd;dpurhadf; fyk;

xd;wpid cUthf;Fthu;.

 xl;rpNaw;wk; kw;Wk; jho;j;jy; Mfpad

KiwNa ,yj;jpud;fis ,oj;jYk; Vw;wYk;

vdf; $Wthu;.

 xl;rpNaw;wk; eilngWk; kpd;thapid

mNdhl;L vd tiuaWg;ghu;.

 jho;j;jy; eilngWk; kpd;thapidf; fNjhl;L

vd tiuaWg;ghu;.

 ehfk;(Zn) / nrk;G(Cu);  ,Uk;G(Fe) / nrk;G(Cu);
ehfk;(Zn) / ,Uk;G(Fe) Nghd;w kpd;dpurhadf;
fyq;fspDs; eilngWfpd;w fNjhl;L>

mNdhl;L kw;Wk; xl;Lnkhj;jj; jhf;fq;fis

vOJthu;.

 ,yj;jpud;fs; mNdhl;bypUe;J fNjhl;bw;F

ntspr;Rw;wpD}lhfg; gha;fpd;wJ vdf;

$Wthu;.

2.6 xU kpd;dpurhad

fyj;jpd;

$WfisAk;

mtw;Wld;

njhlu;Gila

jhf;fq;fisAk;

fz;lha;thu;.
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 kpd;gFg;G

 mkpykhf;fg;gl;l ePupd;

kpd;gFg;G

 nrg;Gry;Ngw;W ePu;f;

fiurypd; kpd;gFg;G

 nrwpe;j Nrhbak;

FNshiul;L ePu;f;

fiurypd; kpd;gFg;G

 lTdpd; fyj;jpidg;

gad;gLj;jp

Nrhbaj;jpidg;

gpupj;njLj;jy;.

 kpd;Kyhkply;

 ,Uk;gpd; kPJ nrg;G

kpd;KyhkpLjy;.

2.7 gy;NtW kpd;gFg;G

nrad;Kiwfis

fz;;lha;thu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 kpd;flj;J jpwdpidg; gupNrhjpg;gjd; %yk;

kpd;gFnghUl;fspidAk; kpd;gFnghUs;

my;yhjtw;iwAk; (kpd;ghfhg; nghUisAk;)

NtWgLj;jpawpthu;.

 kpd;gFg;Gr;nrad;Kiwapd; mNdhl;L

kw;Wk; fNjhl;L vd;gtw;iw

,dq;fhz;ghu;.

 Nrhbak; FNshiul;Lf; fiury;>

mkpykhf;fg;gl;l ePu; kw;Wk; nrg;Gry;Ngw;Wf;

fiury; Mfpatw;wpd; kpd;gFg;gpid elhj;jpf;

fhl;Lthu;.

 jug;gl;l kpd;gFg;Gr; nrad;Kiwf;fhd

mNdhl;L fNjhl;L kw;Wk; xl;Lnkhj;jj;

jhf;fk;  vd;gtw;iw vOJthu;.

 lTd; fyj;jpidg; gad;gLj;jp Nrhbak;

vt;thW gpupj;njLf;fg;gLfpwJ vd;gij

tptupg;ghu;.

 kpd;KyhkpLjy; vd;why; vd;d vd;gjid

tpsf;Fthu;.

 ,Uk;gpd; kPJ nrg;G kpd;KyhkpLk;

nrad;Kiwapid mtw;Wld; njhlu;Gila

jhf;fq;fSld; tpgupg;ghu;.

 ,Uk;gpd; kPJ nrg;G kpd;KyhkpLk;

nrad;Kiwapid elhj;jpf; fhl;Ltjw;F

vspa nraw;ghLfisr; nra;thu;.

 kpd;Kyhkplypd; gad;fisf; $Wthu;.
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 mupg;G

 ,Uk;G JUg;gpbj;jy;.

 JUg;gpbj;jiyj;

fl;Lg;gLj;jy;.

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

2.8 mupg;G nraw;ghL

gw;wpj; Njb Ma;thu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 mupg;G vd;why; vd;d vd;gjid tpgupg;ghu;.

 ,Uk;G JUg;gpbj;jiyg; ghjpf;Fk;

fhuzpfisf; fz;lwpthu;.

 JUg;gpbj;jypw;fhd epge;jidfisf;

$Wthu;.

 JUg;gpbj;jy; nrad;Kiw eilngWk; NghJ

epfOk; njhlu;Ggl;l ,urhadj;

jhf;fq;fisf; $Wthu;.

 ,Uk;G JUg;gpbj;jiy fl;Lg;gLj;JtJ

vt;thW vd tpgupg;ghu;.

 ,Uk;G mu;g;gzg; ghJfhg;Gr;

nrad;Kiwapid tpsf;Fthu;.

 jhf;fj;njhlupd; cjtpAld; ,Uk;gpd;

fNjhl;Lg; ghJfhg;gpid Nkw;nfhs;tjw;Fg;

nghUj;jkhd cNyhfq;fisj; njupT

nra;thu;.

 ,Uk;G JUg;gpbj;jiyf; fl;Lg;gLj;Jtjd;

Kf;fpaj;Jtj;jpw;F $Ljy; Mu;tk;

fhl;Lthu;.
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 IjNuh fhgd;fs;

 mw;Nfdpd; njhlu;

 vjPd; (Ethene) / vjyPd;
(Ethylene)

 vjPdpd; ngWjpfs;

 ehw;GNshNu vjPd;

(Tetrafluoroethene)
 FNshNuh vjPd;

(itidy;

FNshiul;L)

 gy;gFjpak;

 xU gFjpaKk;>

gy;gFjpakhjYk;.

 gy;gFjpa tiffs;

 cUthf;fpajd;

mbg;gilapy;

(nraw;if / ,aw;if)

 fl;likg;gpd;

mbg;gilapy;

(Neu;Nfhl;L / fpisj;j/
FWf;F ,izg;Gila)

 gy;gFjpaj;jpd;

,ay;GfSk; gad;fSk;

03

03

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

2.9 IjNuhfhgd;fis

Ak; mit rhu;e;j

ngWjpfspdJk;

,ay;GfisAk;

gad;fisAk;

Njbaha;thu;.

2.10 gy;gFjpaq;fspd;

gy;tifikiaf;

fz;lha;thu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 fhgd; kw;Wk; Ijurd; kl;Lk;; mlq;Fk;

Nru;itfspd; $l;lkhf IjNuh fhgid

tptupg;ghu;.

 C- C xw;iwg; gpizg;igAk; C-H xw;iwg;

gpizg;igAk; nfhz;l IjNuh fhgd;

$l;lkhf my;Nfidf; Fwpg;gpLthu;.

 my;Nfdpd; fl;likg;ig tiue;J fhl;Lthu;.

(mjp$baJ 5 fhgd; mZf;fs;)

 vjPd;fsJk; mjd; ngWjpfspdJk;

fl;likg;Gf;fis tiue;J fhl;Lthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 xU gFjpak;> gy;gFjpak;> gy;gFjpakhjy;>

kPstUk; myF vd;gdtw;iw tpsf;Fthu;.

 gy;gFjpaq;fs; mjd; cUthf;fq;fspd;

mbg;gilapy; tifg;gLj;Jthu;.

 ,aw;if (capupay;)> njhFf;fg;gl;lJ Mfpa

gy;gFjpaq;fSf;F cjhuzq;fis

Kd;itg;ghu;.

 gy;gFjpaj;ij mjd; fl;likg;gpd;

mbg;gilapy; NtWgLj;Jthu;;.

 glj;jpd; %yk; Neu;Nfhl;L> fpisj;j> FWf;F

,izg;G> mbg;gilapy; fhl;rpg;gLj;Jthu;.

 jug;gl;l xUgFjpaj;jpypUe;J ngwg;gl;l

gy;gFjpaj;ij Fwpg;gpLthu;.

 md;whl tho;tpy; gy;gFjpaj;jpd;

Kf;fpaj;Jtj;ij tpgupg;ghu;.



x
x

x
iii
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 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

3.1 nghwpKiw

miyfs; kw;Wk;

kpd;fhe;j

miyfspd;

,ay;Gfis

Muha;thu;.

 miyfs;

 nghwpKiw miyfs;

 FWf;fiyfs;

 nel;lhq;fiyfs;

 miyapaf;fk;

njhlu;ghd ngsjPff;

fzpaq;fs;

 kPbwd;

 miyePsk;

 fjp

 tPr;rk;

 kpd;fhe;j miyfs;

 kpd;fhe;jj; jpUrpak;

,g;ghl myiff; fw;w gpd;du; khztu;fs;
 nghwpKiw miyapd; ,ay;gpid nraw;

ghLfs; %yk; nra;J fhl;Lthu;.
 miyfs; nghUl;fis ,lkhw;whky;

rf;jpia CLflj;Jfpd;wd vdf; $Wthu;.
 FWf;fiy kw;Wk; nel;lhq;fiyfs;

vd;gtw;iw NtWgLj;jp mtw;wpw;F
nghUj;jkhd cjhuzq;fisAk; jUthu;.

 miyfspd; tiu gl gpujpepjpj;Jtq;fs;
(graphical representations) %yk; nghwpKiw
miyapd; gz;gpid tpsf;Fthu;.

 miyapaf;fj;jpd; ngsjPff; fzpaq;fis
(kPbwd;> miyePsk;> tPr;rk;> fjp) tpsf;Fthu;.

 Mly; kpd;Ndhl;lr; Rw;wpypUe;J Mly;
kpd;fhe;jg;Gyk; cz;lhFk; vdTk;> ,J
kpd;fhe;j miyahf CLflj;jg;gLk; vdf;
$Wthu;.

 kpd;fhe;j miyfs;> CryhLk; (MlYWk;)
kpd; kw;Wk; fhe;jg; Gyq;fis xd;Wf;nfhd;W
nrq;Fj;jhf miy guTk; jpirapy;
nfhz;bUf;fpd;wd vd;gjidf; $Wthu;.

 kpd;fhe;j miyfs; gpd;tUk; gz;Gfisf;
nfhzbUf;Fk; vd;gij $Wthu;.
 gutyiltjw;F Clfk; mtrpakpy;iy
 ntw;wplj;jpy; 8 13 10 ms  vDk;
khwhf; fjpapidf; nfhz;bUf;Fk;.

 FWf;fiyfshf gutyilAk;.

073.0 tpidj;

jpwidAk;

tpisjpwid

Ak; cr;r

kl;lj;jpy;

Ngzg;gLk;

tifapy;

ntt;NtW

rf;jpfs;

tbtq;fis

Ak;> mit

rlg;nghU

Sld; fhl;Lk;

,ilj;jhf;fq;

fisAk;

rf;jp epiy

khw;wq;fis

Ak; gad;

gLj;Jthu;.
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 xyp miyfs;
 xyp miyfspd;
guTif / nrYj;Jif
(flj;Jif)

 xypapd; fjp
 ,irf;fUtpfs;
 xypapd; gz;Gfs;
 xypapd; Nfl;Gy
vy;iy kw;Wk; Vida
kPbwd;fs;

 kpd;fhe;jj; jpUrpaj;jpid mwpKfg;gLj;jp
mjd; thndhyp miy> Ez;miy> fPo;
nre;epw /  nrq;fPo; (IR)> fl;Gyd; (Visible) @
GwCjh(uv); X fjpu; fhkh()fjpu; gFjpfspd;
tpidj;jpwd; kpf;f gad;fis tpsf;Fthu;.

 ntg;gk; kw;Wk; xsp vd;gd #upadpypUe;J
g+kpf;F kpd;fhe;j miyfshf tUfpd;wd
vd;gjid Vw;Wf;nfhs;thu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;
 xyp miyfspd; nel;lhq;Fg; gz;gpid

tpgupg;ghu;.
 xyp miyfs; xU njhluhd neUf;fy;

fisAk; Ijhf;fy;fisAk; nfhz;Ls;sd
vd  tpgupg;ghu;.

 xyp miyfs; CLflj;jg;gLgtjw;F xU
Clfk; mtrpak; vdf; $Wthu;.

 jputq;fs;> thA kw;Wk; jpz;kq;fspy;
xypapd; fjpapd; msit xOq;F
tupirfspy; $Wthu;.

 xyp gpwg;gpf;fg;gLk; Kiwikf;Nfw;g
,irf;fUtpfis tifg;gLj;Jthu;.

 xypapd; rpwg;gpay;ghf mjd; RUjp> cug;G>
gz;G Mfpatw;iw Vw;Wf; nfhs;thu;.

 RUjp kPbwdpYk; cug;G tPr;rj;jpYk;>
xypapd; gz;G xyp KjypYk; (miyapd;
tbtj;jpYk;) jq;fpAs;sjid Vw;Wf; nfhs;thu;.

 Nfs;jF jho; xyp kPbwd; (<20 HZ) kw;Wk;
Nfs;jF kpif xyp kPwbd; (>20,000 HZ)
vd;gtw;iw ntspg;gLj;Jthu;.

3.2 ehshe;j tho;f;ifr;
nraw;ghLfspYk;
tpQ;Qhd

 mbg;gilahd
NtiyfspYk; xyp
miyfs; gw;wpa
mwptpidg;
gad;gLj;Jthu;.

04



x
x

x
v

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;
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,g;ghl myiff; fw;w gpd;du; khztu;fs;

 tisthbfspy; Njhw;Wtpf;fg;gLk;

tpk;gq;fspd; jd;ikapid Muha;tjw;fhd

nraw;ghLfisr; nra;thu;.

 KidT> tisT ikak;> Ftpak; kw;Wk;

Kjd;ik mr;R Mfpatw;iw Ftpthb

kw;Wk; Fopthbfspy; ,dq;fhz;ghu;.

 Ftpthb kw;Wk; Fopthbfspy; gLk;

fjpu;fspd; elj;ijapid tpsf;Ftjw;Fj;

njwpg;G tpjpfisg; gad;gLj;Jthu;.

 Kjd;ik mr;rpw;Fr; rkhe;jukhd fjpu;

 tisT ikaj;jpD}lhfr; nry;Yk; fjpu;

 Ftpaj;jpD}lhfr; nry;Yk; fjpu;

 FopT Mbfspdhy; Njhw;Wtpf;fg;gLk;

tpk;gq;fspw;Ff; fjpu;g;glq;fis tiuthu;.

[ ,  ,  ,  ,  ,  ]u u r u r f u r u f u fa      

 Ftpthbfspdhy; Njhw;Wtpf;fg;gLk; tpk;gq;

fspw;F fjpu;g;glq;fis tiuthu;.

 tisthbfisg; nghUj;jkhd re;ju;g;gq;

fspy; gad;gLj;Jthu;.

3.3 ehshe;j

nraw;ghLfSf;Fk;

tpQ;Qhdj;

Njitfspw;Fk;

gad;gLk; Nfj;jpu

fzpj xspapaw;

Nfhl;ghLfSk;

tpjpKiwfSk;

gw;wp Muha;thu;.

 Nfj;jpu fzpj xspapay;

 njwpg;G

 tisthbfs;

 tisthbfs;

njhlu;ghd gjq;fs;

 tise;j Mbfsp

dhy; Njhw;Wtpf;fg;

gLk; tpk;gq;fs;

 Ftpthbfs;

 Fopthbfs;

12
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 Ntisfspd;
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 KwpT

 js Nkw;gug;gpD}lhf

KwpT

 KwpT tpjpfs;

 Ijhd Clfk; kw;Wk;

mlu;e;j Clfk;

 KwpTf; Fzfk;

 mtjpf; Nfhzk;

kw;Wk; KO

cl;njwpg;G/KO

mfj;njwpg;G

 tpy;iyfspdhy;

Njhw;Wtpf;ff; $ba

tpk;gq;fs;

 FtpT tpy;iyfs;

 FopT tpy;iyfs;

 vspa

EZf;Ff;fhl;b

 Kwptpid nra;J fhl;Ltjw;fhf vspa
gupNrhjidnahd;iw elhj;Jthu;.

 mlu;e;j kw;Wk; Ijhd Clfq;fs; vDk;
gjq;fis tpsf;Fthu;.

 KwpT tpjpfisf; $Wthu;.
 KwpTf; Fzfj;jpid tpsq;fpf; nfhs;thu;.
 KO mfj;njwpg;gpd; nra;J fhl;Ltjw;fhf

nraw;ghLfisAk; elhj;Jthu;.
 “mtjpf;Nfhzk;” vDk; gjj;jpid tpsf;Fthu;.
 KO cl;njwpg;gpd; Njhw;wg;ghl;il tpsf;fp

mjd; gpuNahfq;fis $Wthu;.
 FtpTtpy;iyfs; kw;Wk; FopT tpy;iyfspy;

Njhw;Wtpf;fg;gLk; tpk;gq;fspd; jd;ikfis
Muha;tjw;fhd nraw;ghLfis elhj;Jthu;.

 Kjd;ik mr;R> Ftpak; xspapay; ikak;
vDk; gjq;fis tpsf;Fthu;.

 gpd;tUk; fjpu;fs; tpy;iyfspy; gLk;NghJ
mtw;wpd; elj;ijia tpsf;Fthu;.
 Kjd;ik mr;rpw;F rkhe;jukhd fjpu;
 xspapay; ikaj;jpw;$lhd fjpu;
 Ftpaj;jpd; Clhf nry;Yk; fjpu;
Ftpaj;jpD}lhfr; nry;Yk; fjpu;)

 xspapd; kPSk; jd;ikf; Nfhl;ghl;bid
tpsf;Fthu;.

 FopT tpy;iyfspdhy; Njhw;Wtpf;fg;gLk;
tpk;gq;fspw;fhd fjpu;g;glq;fis tiuthu;.

 FtpT tpy;iyapdhy; tpk;gk; cz;lhtjw;
fhd fjpu; glk; tiuthu;.

(u ® a  , u>2f, u = 2f,  f<u<2f, u=f, u<f)
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 FopT FtpT tpy;iyfspd; gad;ghLfspd;

cjhuzq;fisj; jUthu;.
 vspa EZf;Ff; fhl;bnahd;wpd;

njhopw;ghl;bidf; fjpu;g;glk; %yk;
tpsf;Fthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 ntt;NtW tifahd ntg;gkhdpfisg;

ngaupLthu;. [,urk; - fz;zhb> kJrhuk; -

fz;zhb> ,yf;fKiw (b[pl;ly;)]
 ,urk; - fz;zhb> ntg;gkhdpapd;

njhopw;ghl;bidr; RUf;fkhf tpsf;Fthu;.

 ntg;gepiyapd; nry;rpa]; msTj;

jpl;lj;jpw;F mwpe;J nfhs;thu;.

 ntg;gepiy msTj; jpl;lj;jpy; nfy;tpd;

(Kelvin) jdpg;g+r;rpa (Absolute) msTj;

jpl;lj;ij milahsk; fz;L nfhs;thu;.

 nry;rpa]; kw;Wk; nfy;tpd; msTj;

jpl;lj;jpw;F ,ilapyhd njhlu;gpidf;

$Wthu;.

 ntg;gkhdpiag; gad;gLj;jp gy;NtW

ntg;gepiyfis msg;ghu;.

 xU nghUspypUe;J ,d;ndhU nghUspw;F

ntg;gk; gupkhw;wg;gLtjw;fhd epge;jid

iaf; $Wthu;.

3.4 ntg;gj;jpdJk;>

ntg;gepiyapdJk;

tpisTfis

Muha;thu;.

 ntg;gr; rf;jpAk; mjd;

gad;fSk;.

 ntg;gepiy

 ntg;gkhdpfs;

 ntg;gg; gupkhw;wk;

 ntg;gf; nfhs;ssT

 jd;ntg;gf;

nfhs;ssT

 ntg;gg; gupkhw;wj;

jpdsT Q = mcq
 epiy khw;wk;

 cUfy;

 Mtpahjy;

 Mtpahf;fy;

 cUfypd;

kiwntg;gk;

 Mtpahjypd;

kiwntg;gk;

 ntg;gtpupT

 jpz;kq;fs;

 jputq;fs;

 thAf;fs;
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 ntg;gg; gupkhw;wk; /
,lkhw;wk;

 flj;jy;

 Nkw;fhTif

 fjpu;tPr;R

 ntg;gr; rf;jpapd;

tpisTfspd;

gpuNahfq;fs;

 xU clypd; (nghUspd;) ntg;gf;

nfhs;sstpid tiuaWg;ghu;.

 xU gjhu;;j;jj;jpd; jd; ntg;gf; nfhs;stpid

tiuaWg;ghu;.

 ntg;gg; gupkhw;wj;jpd; mstpid Q = mcq
vDk; njhlu;gpidg; gad;gLj;jpf;

fzpj;jwpthu;.

 cUFepiyapYk;> nfhjpepiyapYk;

ntg;gepiyapy; khw;wk; ,;y;yhky; rlj;jpd;

epiykhw;wk; epfOk; vd;gjid vspa

nrad;Kiw %yk; nra;J fhl;Lthu;.

 Mtpahjy;> Mtpahf;fy; vd;gtw;iw gz;G

uPjpahf xg;gpLthu;.

 cUFepiy> ciwepiy> nfhjpepiy>

Mfpa nrhw;gjq;fis tpsf;Fthu;.

 Mtpahjy; kw;Wk; ciwjypd;

kiwntg;gq;fis tiuaWg;ghu;.

 nraw;ghLfspd; %yk; jpz;kk;> jputk; kw;Wk;

thA Mfpatw;wpd; tpupTfisr; nra;J

fhl;Lthu;.

 ntg;gg; gupkhw;wk; eilngWk; %d;W

KiwfisAk; tpgupg;ghu;.

 nghJthd gad;ghl;by; flj;jy;> fjpu;tPr;R

kw;Wk; Nkw;fhTif %yk; ntg;gg;

gupkhw;wkilAk; re;ju;g;gq;fspw;fhd

cjhuzq;fisf; $Wthu;.
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 kpd; rf;jpAk; tYTk;

 kpd;rhjdk; xd;wpy;

rf;jp ntspg;ghL E = VIt
 kpd; rhjdnkhd;wpd;

tY P=VI
 tPl;L kpd; Rw;W

 gpd;tUtdtw;Wld; njhlu;Gila gad;ghl;il

tpsf;Fthu;.

 epiykhw;wk;

 tpupT

 ntg;gf ,lkhw;wk; (flj;jy;)

,g;ghl myiff; fw;w gpd;du; khztu;fs;
 kpd; cgfuzk; xd;wpd; tYit

tiuaWg;ghu;.
 kpd; cgfuzq;fspd; rf;jp ntspg;ghL kw;Wk;

tY vd;gtw;iw tpsf;Fthu;.
 rf;jpia> tYitf; fzpg;gjw;F fzpj

jPu;Tfspy; <LgLthu;.
 NtWgl;l gpd; cgfuzq;fspd; tY> rf;jp

Efu;it xg;gpLthu;.
 tpidj;jpwd; kpf;f rf;jpg; gad;ghl;bw;F

gad;gLj;jg;gLk; NtWgl;l tifahd
kpd; cgfuzq;fis xg;gpLthu;.

 rf;jp tpidj;jpwid $l;Ltjw;fhd
topKiwfis tpgupg;ghu;.

 tPl;L kpd;Rw;wpy; cs;s gpujhd gFjp
fisg; ngaupLthu;.

 Rw;W tupg;glj;ij cgNahfpj;J tPl;L kpd;
,izg;ig tpsf;Fthu;.

 tPl;L kpd;Rw;wpy; nra;ag;gLk; Kw;ghJfhg;G
nrad;Kiwia tpsf;Fthu;.

 kpd; rf;jpia msf;Fk; myfhf kWh Mff;
$Wthu;.

053.5 kpd; cgfuzq;fspd;

kpd;rf;jp kw;Wk; tY

vd;gtw;iwf;

fzpg;ghu;.
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3.6 ,yj;jpudpay;

gw;wpa mwptpid

md;whlr;

nraw;ghLfspYk;

tpQ;Qhd

nraw;ghLfspYk;

gad;gLj;Jthu;.

 ,yj;jpudpay;

 Fiwflj;jpfs;

 cs;shu;e;j /
cs;tPl;Lf;

Fiwflj;jpfs;

 ntspg;Gw /
ntspaPl;Lf;

Fiwflj;jpfs;

 n - tif

 P- tif

 re;jp ,Uthap

 xU ,Uthapd;

fl;likg;G

 ,Uthapd;

njhopw;ghL
 ntt;NtW tifahd
,UthapfSk; mtw;wpd;
gad;fSk;.
 rPuhf;Fk; ,Uthapfs;
 miu miyr;
rPuhf;fy;

 KO miyr;
rPuhf;fy;

 xsp fhYk; ,Uthap
(LED)
 rkpf;iQfs;
Vw;gLj;jy;.

 xspa+l;Ljy;.
 xsp ,Uthap
 #upaf;fyk;

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 flj;jpfs; kw;Wk; Fiwflj;jpfs;

vd;gtw;wpid NtWgLj;jpawpthu;.

 cs;shu;e;j Fiwflj;jpfspw;fhd

cjhuzq;fisf; $Wthu;.

 ,uz;L tifahd ntspg;Gwf;

Fiwflj;jpfis tpgupg;ghu;.

 re;jp ,Uthap xd;wpd; fl;likg;gpid

tpgupg;ghu;.

 ,Uthap xd;wpd; nraw;ghl;bid vspa

nraw;ghLfspD}lhf elhj;jpf; fhl;Lthu;.

 miu miyr; rPuhf;fk; kw;Wk; KO

miyr;rPuhf;fk; vd;gtw;wpid

nraw;ghLfspd; Clhf tpsf;Fthu;.

 Rw;W tupg;glq;fs; %yk; miuaiyr; rPuhf;fk;>

KO miyr;rPuhf;fk;> xg;gkhf;Fjy; Nghd;w

tw;wpw;F mwpKfkhfpf; nfhs;thu;.

 (LED)> #upagly;> xsp ,Uthap Mfpa

tw;iwg; gad;gLj;jp vspa nraw;ghLfisr;

nra;J fhl;Lthu;.

 xsp ,Uthap> #upafyk;> LED vd;gtw;wpd;
,ay;Gfs;> gad;fis tpsf;Fthu;.

 npn kw;Wk; pnp jpuhd;rpw;wupd;  p - n re;jp
xOq;fikg;gpid (kpd;Rw;W tupg;glk;)

tpgupg;ghu;.

 npn jpuhd;rpw;wupdJ tpupayhf;fpahf
(amplifier) njhopw;gLk; tpjj;jpid xU vspa

nraw;ghl;bd; %yk; tpgupg;ghu;.
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

3.7 kpd;fhe;j tpirapd;

jd;ikapid

Muha;thu;.

 jpuhd;rpw;wu;
 jpuhd;rpw;wu;fspd;
fl;likg;G. (pnp)
(npn)

 jpuhd;rpw;wupd;
cgNahfk;

 tpupayhf;fp
 Mspahf

 kpd;Ndhl;lj;jpidf;

fhTk; flj;jp xd;whdJ

fhe;jg; Gyj;jpdpy;

itf;fg;gl;bUf;Fk;NghJ

mjd; kPJ  njhopw;gLk;

tpir

 ,t;tpirapd; gUkidg;

ghjpf;Fk; fhuzpfs;

 flj;jpapd; ePsk;

 kpd;Ndhl;lk;

 fhe;jg;Gyj;jpd;

typik

 tpir njhopw;gLk; jpir

 gpnskpq;fpd; ,lf;if

tpjp

 Nkw;gb tpirapd;

gad;fs;.

 Neu;kpd;Ndhl;l

(DC) Nkhl;lhu;
 xypngUf;fp

 npn jpuhd;rpw;wupdJ Mspahfj; njhopw;gLk;

tpjj;jpid xU nraw;ghl;bd; %yk;

tpgupg;ghu;.

 Rw;Wtupg;glq;fspd; %yk; jpuhd;rpw;wupdJ

tpupthf;fp tpupayhf;fpahfTk; MspahfTk;

nraw;gLk; tpjj;jpid tpsf;Fthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;
 fhe;jg;Gyj;jpy; itf;fg;gl;l xU flj;jpapd;

kPJ nraw;gLk; gy tpirapidr; nraw;
gLj;jpf; fhl;Ltjw;fhd nraw;ghLfis
elhj;Jthu;.

 Nkw;gb tpirapd; mstpidg; ghjpf;Fk;
fhuzpfisf; $Wthu;.

 gpnskpq ;f pd ; ,lf ;if tpj pa pidg ;
gad;gLj;jp t pira pd ; j pira pidf ;
$Wthu;.

 xypngUf;fpapd; njhopw;ghl;bid
tpgupg;ghu;.

 gpnskpq;fpd; ,lf;if tpjpia nra;J
fhl;Ltjw;F nghUj;jkhd njhopw;ghL

khjpup xd;iw mikg;ghu;.
 vspa NeNul;l Nkhl;lhu; xd;wpd; gpujhd

ghfq;fisg; ngaupl;L tpsf;Fthu;.
 xU vspa NeNuhl;l Nkhl;lupid glf;

Fwpg;gpd; cjtpAld; tpgupg;ghu;.
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

043.8 kpd;fhe;jj; J}z;ly;

epfo;tpidAk;

mjd;

gad;ghLfisAk;

Muha;thu;.

 kpd;fhe;jj; J}z;ly;
 flj;jpapd; FWf;Nf
J}z;lg;gl;l kpd;dpaf;f
tpir. (emf)

 Nkw;gb kpd;dOj;jj;jpd;
gUkidg; ghjpf;Fk;
fhuzpfs; (emf)

 fhe;jg; Gyj;jpy;
mirfpd;w Neupa
flj;jpapy; J}z;lg;gl;l
kpd; ,af;f tpirnahd;W

 J}z;lg;gl;l
kpd;Ndhl;lj;jpd; jpir

 gpnskpq;fpd; tyf;
if tpjp

 kpd;fhe;jj; J}z;lypd;
gad;fs;.
 irf;fps; ildNkh
 ,aq;Fk; EZf;Fg;gd;dp
 MlNyhl;lj;ij
gpwg;gpf;Fk; ijdNkh

 epiykhw;wp
gb- $l;Lk; (Vw;Wk;)
 kpd;khw;wp

gb- Fiwf;Fk; kpd;
 epiykhw;wp

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 kpd;fhe;jj; J}z;ly; epfo;tpid

nra;J fhl;Ltjw;fhd nraw;ghLfisr;

nra;thu;.

 kpd;fhe;j J}z;ly;pd; Njhw;wg;ghl;il gz;G

uPjpahf tpsf;Fthu;.

 J}z;lg;gl;l kpd;dOj;jj;jpd; mstpidg;

ghjpf;Fk; fhuzpfisf; $Wthu;.

 gpsnkq;fpd; tyf; if tpjpapidg;

gad;gLj;jp xU Neupa flj;jp xd;wpd;

J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpirapidf;

fz;lwpthu;.

 irf;fps; ildNkh> nghwpKiw EZf;Fg;gd;dp

vd;gtw;wpd; nraw;ghLfis tpgupg;ghu;.

 MlNyhl;l kpd; gpwg;ghf;fpnahd;wpd; gpujhd

ghfq;fisAk; mtw;wpd; Kf;fpaj;Jtj;ij

Ak;  tpgupg;ghu;.

 MlNyhl;lk; (AC ) kpd;gpwg;ghf;fpnahd;wpd;
kpd;dOj;jkhdJ Neuj;Jld; NtWgLk;

tpjj;jpid tiuG %yk; tpsf;Fthu;.

 MlNyhl;lk;> NeNuhl;lj;ij NtWgLj;Jthu;.

 kpd;khw;wp xd;wpd; fl;likg;gpid tpgupg;ghu;.

 kpd;khw;wp xd;wpd; njhopw;ghl;il tpsf;fp

mjidr; nra;J fhl;Lthu;.

 Kjw;Rw;W> JizRw;W Mfpatw;wpd;

Rw;Wf;fspd; vz;zpf;iffSf;F ,ilapyhd

kw;Wk; nga;g;G> gag;G Nthy;w;wsTfSf;F

,ilapyhd njhlu;Gfisf; $Wthu;.
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 cs;sPl;L kw;Wk; ntspaPl;L tYf;fSf;

fpilapyhd njhlu;Gfis ntspg;gLj;Jthu;.

 gb$l;L kw;Wk; gb Fiwf;Fk; kpd;

khw;wpfspd; fl;likg;G kw;Wk;

nraw;ghLfis tpgupg;ghu;.

 gb$l;L> gbFiw kpd;epiykhw;wpapd; jw;fhy

gad;ghl;bw;fhd cjhuzj;ij Kd;itg;ghu;.

 epiykhw;wp njhlu;ghd fzpg;Gfisr; nra;thu;.



x
liv

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 #oy; rkdpiy

 capu;Nfhsj;jpd;

xOq;fikg;G kl;lq;fs;

 jdpad;fs;

 rdj;njhif

 r%fk;

 #oy; njhFjp

 capu;f;Nfhsk;

 rdj;njhif tsu;r;rp

kw;Wk; tsu;r;rp tiuG

 rf;jp kw;Wk; Nghriz

Xl;lk; / ghr;ry;
 #oy; njhFjpapy; rf;jp

gha;r;ry; eilngWk;

tpjk;

 capupfspd; tiyaikg;G

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 capu;f;Nfhsj;jpd; gy;NtW xOq;fikg;G

kl;lq;fspid mtw;wpd; cau;epiyg;gb

xOq;fpy; Fwpg;gpLthu;.

 capu;Nfhsj;jpd; gy;NtW xOq;fikg;G

kl;lq;fspid tpsf;Fthu;.

 khjpup rdj;njhif tsu;r;rp tiugpd;

Nghf;fpid tpgupg;ghu;.

 kdpj rdj;njhif tsu;r;rpapy; Vw;gl;l

khw;wj;jpd; Nghf;fpid ,dq;fhz;ghu;.

 kdpj rdj;njhif  tsu;r;rpapidg; ghjpf;Fk;

fhuzpfis tpsf;Fthu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 rf;jp kw;Wk; Nghrizfs; vt;thW czTr;

rq;fpypfs; kw;Wk; czT tiyfspD}lhf

gha;fpd;wJ vd tpgupg;ghu;.

 capupay; cUg;ngUf;fj;jpd; (Magmfication)
jPa tpisTfspid tpsf;Fthu;.

 vz; kw;Wk; capu;j;jpzpTf; $k;gq;fSld;

,ize;j rf;jpf; $k;gfj;jpd; Kf;fpaj;Jtj;

jpidf; $Wthu;.

 Rw;whly; njhFjpnahd;wpy; rf;jp gha;r;ry;

xNu jpirapy; eilngWnkd Vw;Wf;nfhs;thu;.

 ,aw;ifr; #oypDs; rlg;nghUl;fs; ahTk;

xU tl;lg;ghijapy; vd vLj;Jf; $Wthu;.

4.0 Gtp kw;Wk;
mz;l
ntspapd;
gz;Gfs;>
,ay;Gfs;
kw;Wk;
nrad;Kiw
fspidj;Njb
mwptjd;
%yk;
Gj;jprhJup-
akhd kw;Wk;
ePbj;J
epiyj;jpUf;
ff;$ba
gad;ghL
vd;Dk;
,aw;ifahd
vz;zf;-
fUtpid
vl;Lthu;;.

4.1 capu;f; Nfhsj;jpd;

ntt;NtW

xOq;fikg;G

kl;lq;fspidAk;

mtw;Ws; fhzg;gLk;

      ,ilj;njhlu;GfisAk;

Muha;thu;;.

4.2 #oy; njhFjpfspd;;

rkdpiyf;fhfg;

gq;fspg;Gr; nra;Ak;

nghwpKiwapid

Muha;thu;.
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 capu;g;Gtp ,urhad

tl;lq;fs;

 fhgd; tl;lk;

 iejurd; tl;lk;

 kz;> ePu; kw;Wk; tsp

khriljy;.

 #oy; khriljypidg;

ghjpf;Fk; fhuzpfs;.

 tptrha ,urhadg;

nghUl;fs; kw;Wk;

gris tiffspd;

kpifg;gLj;jg;gl;l

ghtid

 ,yj;jpudpay; fopTfs;
(e - waste)> (Nuclear)
mZf;fopTfs;> tPl;Lg;
ghtidf; fopTfs;
kw;Wk; njhopw;rhiyf;
fopTfs; tPrg;gly;.

 capu;g; Gtpapurhad tl;lk; vd;why; vd;d

vd;gjid tpgupg;ghu;.

 fhgd;> iejurd; kw;Wk; nghRguR

vd;gdtw;wpid capu;g;Gtpapurhad

tl;lq;fspw;F cjhuzkhff; $Wthu;.

 fhgd;> kw;Wk; iejurd; tl;lq;fspid

cUtg; glq;fs; %yk; vLj;Jf; fhl;Lthu;.

 #oy; rkepiyiag; ghjpf;fpd;w

fhuzpfis tpgupg;ghu;.

 #oy; rkdpiyahdJ rlg;nghUl;fs;

tl;lKiwapd; nry;thf;fpy; jq;fpAs;sJ

vd  Vw;Wf;nfhs;thu;.

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 #oy; khriljy; vd;why; vd;d vd

tpsf;Fthu;.

 kz;> ePu; kw;Wk; tsp khriljypidg;

ghjpf;Fk; fhuzpfisf; fz;lwpthu;.

 ntt;NtW Kjy;fspypUe;J ntspNaw;wg;gLk;

gy;NtW krhf;fpfspidg; gw;wpa mwpf;if

xd;wpid rku;g;gpg;ghu;.

 ntt;NtW Kjy;fspypUe;J ntspNaw;wg;gLk;

gy;NtW khrhf;fpfspy; fhzg;gLk; ,urhadg;

gjhu;j;jq;fisg; ngaupLthu;.

 #oy; khriljypw;F jdpegnuhUtupd;

gq;fspg;gpid kjpg;gpLthu;.

 #oy; khriljypw;F ntt;NtW

epWtdq;fspd; jdpg;gl;l gq;fspg;gpid

kjpg;gpLthu;.

4.3 gy;NtW tifahd

#oy;

khriljy;fSk;

mtw;wpd;  jPa

tpisTfisAk;

Njbaha;thu;.
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i

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 njhopw;rhiy
ntspaPLfs;
 IjNuhfhgd;fs;

SO
2 
NO

2 
CFC J}rpj;

Jzpf;iffs;> gr;ir
tPl;L thAf;fs; ghu
cNyhfq;fs;.

 tPl;L ,urhadg;
nghUl;fspd; kpifg;
gLj;jg;gl;l ghtid

 Rtl;L vupnghUl;fspd;
fopTg; nghUl;fspdJk;
jfdk; kw;Wk;

ntspNaw;wq;fs;

 #oy; khriljypd;

jPa tpisTfs;.

 Neub tpisTfs;

 g+Nfhs ntg;gkiljy;

 mkpy kio

 XNrhd; gilj;

jbg;Gf; Fiwjy;.

 xspapurhadg;

Gfhu; %Lgdp

 capupay;

cUg;ngUf;fk;

 kpifa+l;lk;

 fjpu;g;G kl;lk;

mjpfupj;jy;.

 jPa tpisTfis Vw;gLj;Jk; #oy;

khriljYld; njhlu;Gila ntt;NtW

epfo;Tfis tpsf;Fthu;.

 #oy; khriljypdhy; Vw;gLk; jPa

tpisTfis mwpag;gLj;Jtjw;F gy;NtW

cj;jp Kiwfisf; ifahs;thu;.

 vy;yh tifahd #oy; khriljy;

nraw;ghLfSk; mghafukhdnjd Vw;Wf;

nfhs;thu;. ,tw;Ws; kz; khriljy;

$bastpy; fhzg;gLfpd;wJ vd;gij

$Wthu;.

 xU tsj;jpd; khriljy; NtW tsq;fspd;

khriljYld; ,ilj;njhlu;GilaJ vd

Vw;Wf;nfhs;thu;.

 #oy; khriljy; ,optsthf;f kdpjdpd;

jiyaPL mtrpak; vd Vw;Wf;nfhs;thu;.
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ii

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 kiwKf tpisTfs;.

 thoplq;fspd; ,og;G

 ghiytdkhjy;

 jhtuq;fspd;

cw;gj;jpapy; ,og;G

Vw;gly;

 kdpjf; fl;likg;Gfs;

kw;Wk; ,aw;ifr; #oy;

Mfpatw;wpd; mopT

kw;Wk; rpijT

 Rfhjhuf;NfL

 capu; gy;tifik

mopT

 Mf;fpukpg;G

capupdq;fspd;

mjpfupg;G

 nghUshjhu Nrjq;fs;.

 tho;f;iff; Nfhyj;ij

khw;wkilar; nra;Ak;

fhuzpfs;.

 efukakhf;fy;

 njhopy; kakhjy;.

 tzpfkag;gLj;jg;gl;l

tptrhak;

 nraw;if ePu;ghrdj;

njhFjpfs;

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 khw;wkilAk; tho;f;if Kiwikapidg;

ghjpf;Fk; fhuzpfisf; $Wthu;.

 tho;f;if Kiwik khw;wj;jpdhy;

cUthf;fg;gl;l tpisTfisf;

fz;lwptjw;fhd xU nraw;wpl;lj;jpid

tbtikj;J elhj;Jthu;.

 nraw;wpl;lj;jpd; ngWNgWfis kw;iwa

FOf;fSld; gupkhwpf; nfhs;tjw;fhf

rpwe;j xU Kiwapidg; gpuNahfpg;ghu;.

4.4 khw;wkilAk;

tho;f;if

Kiwik gw;wpa

jfty;fisAk;

mtw;wpd;

tpisTfisAk;

Njbaha;thu;.
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iii

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 njhw;whj Neha; vd;why; vd;d vd;gjidf;

$Wthu;.

 rpy njhw;whj Neha;fspw;F khwptUk;

tho;f;if KiwikfNs fhuzk; vd Vw;Wf;

nfhs;thu;.

 khwptUk; tho;f;if Kiwikf;Fk;

khriljYf;Fk; njhw;whj Neha;fspw;Fk;

(NCD) ,ilapyhd ,ilj;njhlu;Gfis

tpsf;Fthu;.

 mwpag;glhj ePbj;j rpWePuf Neha; ehL

g+uhTk; guTtijAk; guTk; xOq;ifAk;

mjid Vw;gLj;Jk; fhuzq;fisAk;

fz;lwpthu;.

 ,aw;ifr; #oypd; kPjhd kdpjdpd; ghjpg;ig

Vw;gLj;Jk; jhf;fq;fs; kPz;Lk; vjpu;kiwahf

kdpjd; kPJ nry;thf;Fr; nrYj;Jk; vd

Vw;Wf;nfhs;thu;. (rPWePuf Neha;fs;

Nghd;W)

 #oYf;F el;Gwthd tho;f;if Kiwikf;F

kPz;Lk; khw;wkila Ntz;Lnkd

Vw;Wf;nfhs;thu;.

 rf;jp kw;Wk;

nghUl;fspd; kpifg;

gLj;jg;gl;l kw;Wk;

gy;tifg;gLj;jg;gl;l

ghtid

 njhw;wyilahj (Non
Communicable) (NCD)
Neha;fSk; clw;

NfhshWfSk;

(xOq;fPdq;fs;)

mjpfupj;jy;.

 mwpag;glhj ePbj;j

rpWePuf Neha;

 ePupopT

 Gw;WNeha;

 ,Uja Neha;

 fw;fhrk; (fz;zpy;

rij Nghy; tsu;e;J

ghu;it kq;Fk; xU

tif fz; Neha;.)

(Cataract)
 m];Jkh

 EiuaPuy; Neha;fs;

 ,iug;ig mkpy

FsWgbfs;



x
lix

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

,g;ghl myiff; fw;w gpd;du; khztu;fs;

 #oy; Kfhikj;Jtk;> Ngz;jF mgptpUj;jp

vd;gtw;wpd; fUj;Jf;fisf; $Wthu;.

 xw;iwg; gapu;r; nra;if> Kiwikf;F

khw;wPlhf gy; gapu;r; nra;if> gPilfspd;

capupay; fl;Lg;ghL kw;Wk; Nrjdg; gris

fspd; gad;ghL vd;gd ePbj;J Ngz;jF

tptrhaj; jpl;lq;fshFk; vd fz;lwpthu;.

 kPsf; fhL tsu;j;jy;  KiwikahdJ #oy;

rkepiyapidg; NgZtjw;fhd xU

kPz;nlOk; nrad;KiwahFk; vd

tpsf;Fthu;.

 tptrhak;> kUj;Jtk;> czT kw;Wk;

ePu;ghrdk; Mfpa Jiwfspy; RNjr mwpT

kw;Wk; njhopy;El;gk; vd;gdtw;iwj;

Njbawpthu;.

 ,yq;if “thtpfs;” ePu; Kfhikj;J-

tj;jpw;fhdxU rpwe;j cjhuzk; vd

tpsq;fpf; nfhs;thu;.

 RNjr kUj;Jt KiwahdJ ,d;Ndhu;

xOq;F vdTk; mtw;wpd; tpQ;Qhdj; jd;ik

,d;dKk; fz;lwpag;glhj kw;nwhU Jiw

vdTk; tpsq;fpf;  nfhs;thu;.

 RNjr czTg; ghuk;gupak; vkJ

fhyepiy kw;Wk; tho;f;if Kiwf;F

Vw;GilajhFk; vdTk; mJ

MNuhf;fpakhd tho;tpw;F toptFf;Fk;

vdTk; Vw;Wf; nfhs;thu;.

 #oy; Kfhikj;JtKk;

ePbj;J Ngz;jF

mgptpUj;jpAk;

 xw;iwg; gapu;r; nra;if

fyhr;rhuj;jpw;Fg; gjpyhf

gy;ypdg; gapu;r; nra;if

fyhr;rhuj;ij

cl;GFj;jy;.

 gPilfspd; capupay;

fl;Lg;ghL

 Nrjdg; grisfspd;

ghtid

 kPsf;fhL tsu;j;jy;.

 ghuk;gupa mwptpdJk;

njhopy;El;gj;jpdJk;

gpuNahfq;fs;.

 tptrhak;

 kUj;Jtk;

 czT

 ePu;g;ghrdk;

 ghjr; RtLfspidf;

Fiwj;jy; (Foot prints)
 fhgd; RtL (Carbon

foot prints)
 ePu;r; RtL

(Water Foot prints)
 czT iky;fs;

(Food  Miles)

4.5 Ngz;jF

mgptpUj;jpf;Fg;

gq;fspf;ff; $ba

Kiwfisf;

fz;lha;thu;.
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l

 ghjr; (fhyb) RtL vd;gJ vd;d vd fhgd;

ePu; Mfpaw;Wf;Fr; rhu;ghf tptupg;ghu;.

 czT iky; vd;why; vd;d vd tptupg;ghu;.

 fhyb kw;Wk; czT iky;

Fiwe;jsthf;Fjy; Kf;fpak;vd

Vw;Wf;nfhs;thu;.

 fopTg;nghUl;fs;> kw;Wk; Fg;ig $oq;fs;

vd;gtw;iw tptupg;ghu;.

 jpz;k> jput> thA kw;Wk; thAtpYs;s

Jzpf;iffs; rhu;ghf fopTg;nghUs;

Kfhikj;Jtj;ij tptupg;ghu;.

 rl;l epiyikfs; nraw;gLj;jy; kw;Wk;

mtw;wpy; <LgLtjd; Kf;fpaj;Jtk; gw;wp

tptupg;ghu;.

 rf;jpj; jl;Lg;ghl;bidf; fpilf;ff;$ba

rf;jp Kjy; kw;Wk; njhopy;El;gk; vd;gd

rhu;ghf  tpsf;Fthu;.

 Ntiyfis md;whl tho;tpy;

fhzg;gLfpd;w rf;jpKjy;fSld;

njhlu;;GgLj;jp rf;jp Kfhikj;Jtj;jpid

tpsf;Fthu;.

 rf;jp Kfhikj;Jtj;jpid rf;jpj;

jl;Lg;ghl;bw;fhd xU jPu;thf Kd;itg;ghu;.

 Fiwe;j fopT ntspNaw;wj;Jld; epiwe;j

rf;jpg; gad;ghl;bidj; Njbawpthu;.

 tPl;Lg; ghtidg; nghUl;fspd; tpidj;

jpwdpidj; Njbawpthu;.

 rf;jp Efu;tpidf; fz;fhzpg;gjw;fhd

Kf;fpaj;Jtj;jpid Vw;Wf;nfhs;thu;.

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 fopT Kfhikj;Jtk;

Fiwg;G> kPsg; ghtid

kw;Wk; kPs; Row;rp

(Reduce, Reuse, Recycle)
 jpz;kf; fopTfs;

 ePu;

 thAf;fs; kw;Wk;

J}rpj; Jzpf;iffs;

 nghUj;jkhd rl;l

jPu;Tfs; %yk;

 rf;jp Kfhikj;Jtk;

 rf;jpj; jl;Lg;ghLk;

njhopy;El;gg;

gpur;rpidfSk;.

 rf;jp Efu;tpw;fhd

md;whlf; fz;fhzpg;G

(Nkw;ghu;it)

 rf;jp tpidj;jpwd;

 Ngz;jF Kiwapy;

rf;jpg;  gad;ghL

 kPSUthFk; rf;jp

tsq;fisg;

gad;gLj;Jjy;.

 ePu;tY

 fhw;WtY

 #upatY



li

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 kpfg; nghUj;jkhd rf;jp Kjy;fspidg;

ghtpj;J Vw;Gila rf;jp Efu;tpid

Nkw;nfhs;thu;.

 epyikfSf;Nfw;g rf;jp Efu;tpw;F

nghUj;jkhd Kiwia ,dk; fhz;ghu;.

 fl;Lkhdq;fis jpl;lkpLk; NghJ ,aw;ifr;

rf;jpapd; epiwe;j ghtidapidj;

Njbawpthu;.

 rf;jp Efu;tpw;fhf Gj;jprhJupakhf

njhopy;El;g mwptpidg; ghtpf;f

Ntz;bajd; Kf;fpaj;Jtj;jpid

Vw;Wf;nfhs;thu;.

 re;ju;g;gq;fSf;Nfw;g nghUj;jkhd rf;jp

Efu;T Kiwfis gad;gLj;Jtjw;F

cjhuzq;fs; $Wthu;.



1

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.1 ( jhtu ,ioaq;fspd; rpwg;gpay;Gfisf; fz;lwpthu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iwr; nra;a KbAk;.

• gpupapioaq;fs; kw;Wk; epiyapioaq;fspd; rpwg;gpay;Gfisg;

gl;baw;gLj;Jthu;

 vspa epiyapioaq;fspid Gilf;fytpioak;> xl;Lf;fytpioak;

kw;Wk; ty;YUFf;fytpioak; vd tifg;gLj;jpf $Wthu;

 rpf;fyhd epiyapioaq;fshf fho; kw;Wk; cupak; vd;gtw;wpidf;

$Wthu;

 jdpj;Jtkhd ,ay;Gfspd; mbg;gilapy; fho;> cupak; vd;gdtw;iw

rpf;fy; / $l;L ,ioaq;fshf ,dk; fhz;ghu;

 fho; kw;Wk; cupak; vd;gtw;wpd; njhopy;fisf; $Wthu;

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs;(

• ,ioak; vd;why; vd;d vd tpgupf;fTk;. jhtuq;fspy; fhzf;$ba

,ioaq;fSf;fhd cjhuzq;fisf; fz;Lgpbf;fTk; khztUf;F

topfhl;lTk;.

• gpupapioak; gw;wp tpsf;fp mtw;wpd; ,ay;Gfisg; gl;baw;gLj;j

khztu;fSf;F ,lkspf;fTk;.

• jhtuj;jpYs;s ntt;NtW tifahd gpupioaq;fspd; miktplq;

fisf; fhl;l tupg;glq;fisg; gad;gLj;jTk;.

• epiyapioak; vd;why; vd;d vd tpsf;fp mtw;wpd; ,ay;Gfspd;

mbg;gilapy; mtw;iw vspa kw;Wk; rpf;fyhd epiyapioaq;fs;

vd tifg;gLj;JkhW khztu;fsplk; $Wq;fs;.

• cupaj;ijAk;> fho; ,ioaj;ijAk; rpf;fyhd epiyapioaq;fs;

vdf; Fwpg;gpLf.

• cupa kw;Wk; fho; ,ioaq;fspy; epiyahd tOf;fpfis

mtjhdpf;fr; nra;Aq;fs;. mtw;iw ,dk; fhZk; Kiwia

tpsf;Ff.

• fho; cupa ,ioaq;fspd; njhopw;ghl;il xg;gpLkhW khztu;

FOf;fis topg;gLj;Jq;fs;.

• jhtu ,ioak; njhlu;ghd jfty;fis Kd;itf;f khztu;

FOf;fis mwpTWj;Jq;fs;.



2

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Kf;fpa vz;zf;fUf;fs; (

vspa ,ioak;> rpf;fyhd ,ioak;> gpupapioaq;fs;>

epiyapioaq;fs;> cupak;> fho;

jutpUj;jp cs;sPLfs;  (

cupa fho; fyq;fspd; epiyahd tOf;fpfs;> tupg;glq;fs;>

Gilf;fy; tpioak;> ty;yUFf; fytpioak;> xl;lUFf;fy

tpioak; Mfpad fhzg;gLk; jhtug; gFjpfs;

fzpg;gPLk; kjpg;gPLk;(

khztu;fs; jkJ nraw;ghl;il njhFj;J toq;Fk;NghJ gpd;tUk;

epajpfspd; mbg;gilapy; khztiu kjpg;gplTk;.

• fl;Gy rhjdq;fis gad;gLj;jy;

• FOr; nraw;ghL

• jfty;fspd; nrk;ik

• Neu Kfhik



3

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.2 ( tpyq;fpioaq;fspd; rpwg;gpay;Gfisf; fz;lwpthu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iwr; nra;a KbAk;.

• tpyq;fpioaq;fspd; gpujhd tiffshf Nkyzpapioak;>

njhLg;gpioak;> jirapioak; kw;Wk; euk;gpioak; vd;gtw;iw

mwpKfg;gLj;Jthu;.

 Nkyzp ,ioaq;fspd; miktplq;fspidAk; njhopy;fisAk;

$Wthu;.

 FUjpapid xU njhLg;gpioakhf tpsf;Fthu;.

 jirapioaj;jpid kokog;ghd> ,ja kw;Wk; td;$l;Lj;

jirfshf tifg;gLj;jpf; $Wthu;.

 kokog;ghd> ,ja> td;$l;Lj; jirfspd; miktplk;>

njhopw;ghl;ilf; $Wthu;.

 jirapioaq;fis mtw;wpd; tbtj;jpid  mbg;gilahff;

nfhz;L ,dq;fhz;ghu;.

 euk;Gf;fyj;jpd; fl;likg;G kw;Wk; njhopw;ghLfisf; $Wthu;

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• tpyq;Ffs; gy;NtW tifahd ,ioaq;fspdhy; Mdit vd;W

vLj;Jf;fhl;l rpy glq;fis my;yJ fhnzhspf; fhl;rpfisf;

fhl;Lq;fs;.

• thrpg;Gg; nghUl;fs; /  fhnzhspfspd; cjtpAld; Nkyzp

,ioaq;fspd; nraw;ghLfisAk; miktplq;fisAk; khztu;

fisf; fz;lwpar; nra;Aq;fs;.

• FUjp xU njhLg;gpioak; vd tpsf;f> jahupf;fg;gl;l

tOf;fpfis fhnzhspf; fhl;rpfis> glq;fisg; gad;

gLj;Jq;fs;.

• jirapioaq;fspd; jahupf;fg;gl;l tOf;fpfs; fhnzhspf;

fhl;rpfs;> tupg;glq;fs; Mfpatw;iw vLj;Jf; fhl;b> mtw;wpd;

nraw;ghLfisAk; miktplq;fisAk; njspTgLj;Jq;fs;.

• td;$l;Lj; jir/ ,af;fj; jir> ,jaj;jir> kokog;ghd jir

Mfpatw;iw ,dq;fhzj;jf;fthW jirapioaq;fspd;

jahupf;fg;gl;l tOf;fpfis Kd;itAq;fs;.



4

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

• fl;Gy rhjdq;fspd; cjtpAld; euk;Gf; fyq;fspd; fl;likg;ig

Ak;> nraw;ghLfisAk; tptupAq;fs;.

• tpyq;Ffspd; ,ioaq;fs; njhlu;ghd jfty;fis Kd;itf;f

khztu; FOf;fSf;F mwpTWj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs; (

Nkyzpapioak;> jirapioak;> njhLg;gpioak;> euk;gpioak;>

FUjp> kokog;ghd jir> ,af;fj; jir> ,jaj;jir

jutpUj;jp cs;sPLfs; (

jahupf;fg;gl;l tOf;fpfs;> thrpg;Gg; nghUl;fs;> fhnzhspf;

fhl;rpfs;> nrUfpfs;> EZf;Ff; fhl;b

fzpg;gPLk; kjpg;gPLk;   (

khztu;fspd; Kd;itj;jy;fis gpd;tUk; epajpfspd; mbg;gilapy;

fzpg;gpLf.

• fl;Gy cgfuzq;fspd; cgNahfk;

• FO Ntiy'

• jfty;fspd; nrk;ik

• Neu Kfhikj;Jtk;.



5

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.3 ( xspj; njhFg;gpd; Kf;fpaj;Jtj;jpid Muha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• xspj;njhFg;G vd;why; vd;d vd;gijf; $Wthu;.

• xspj;njhFg;gpidg; ghjpf;Fk; fhuzpfisf; $Wthu;.

• xspj;njhFg;gpw;Ff; fhgdPnuhl;irl;L> xsp kw;Wk; gr;irak;

Mfpatw;wpd; mtrpaj;jpid ep&gpg;gjw;fhd cupa nraw;ghLfisr;

nra;Jfhl;Lthu;.

• xspj;njhFg;gpy; cz;lhf;fg;gLk; tpisTfis ,dk; fhz;gjw;fhd

vspa nraw;ghLfis nra;J fhl;Lthu;.

• xspj;njhFg;gpy; cz;lhf;fg;gLk; tpisTfis ,dq;fhz;gjw;fhd

vspa nraw;ghLfisr; nra;Jfhl;Lthu;.

• xspj;njhFg;gpw;fhd rkg;gLj;jg;gl;l rkd;ghl;bidf; $Wthu;.

• xspj;njhFg;gpd; Kf;fpaj;Jtj;jpid tpsf;Fthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• xspj;njhFg;G vd;why; vd;d vd mwpKfk; nra;aTk;.

• xspj;njhFg;igg; ghjpf;Fk; fhuzpfshf fhgdPnuhl;irl;L> ePu;>

gr;irak;> xspr;rf;jp Mfpatw;iw ,dq;fhz mtu;fSf;F

,lkspf;fTk;.

• Nkw;gb fhuzpfs; (ePu; jtpu;;e;j) Njit vd ep&gpf;fg; nghUj;jkhd

vspa nraw;ghLfis elhj;JkhW mtu;fisf; NfSq;fs;. mit

njhlu;ghd xU mwpf;ifiaj; jahupf;FkhWk; mtu;fisf; NfSq;fs;.

• xspj;njhFg;gpd; ,Wjp tpisTfis gupNrhjpj;J ,dq;fhz

khztiu topg;gLj;Jq;fs;.

• FSf;NfhR nty;yk; jhtuf; fyq;fspy; Nrkpf;fg;gLtjpy;iy vd;Wk;

mjw;Fg; gjpyhf khg;nghUs; Nrkpf;fg;gLk; vdTk; khztu;fis

tpsq;fpf; nfhs;sr; nra;Aq;fs;.

• xspj;njhFg;gpd; gf;f tpisthf xl;rprid ,dq;fhz khztiu

topg;gLj;Jq;fs;.



6

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

• xspj;njhFg;gpd; NghJ ngwg;gLk; tpisnghUshd khg;nghUis

,dq;fhzg; nghUj;jkhd vspa nraw;ghnlhd;iw elhj;j

khztUf;F ,lkspAq;fs;. mJ gw;wpa mwpf;ifnahd;iwj;

jahupf;FkhW mtu;fisf; NfSq;fs;.

• xspj;njhFg;gpw;fhd <Lnra;ag;gl;l ,urhadr; rkd;ghnlhd;iwg;

fl;bnaOg;g khztiu topg;gLj;Jq;fs;.

• rkepiyahd #oYf;F xspj;njhFg;gpd; Kf;fpaj;Jtk; gw;wp

fz;lwpAkhW khztiu NfSq;fs;.

Kf;fpa vz;zf;fUf;fs; (- xspj;njhFg;G> FNshNuhgpy; (gr;irak;)

jutpUj;jp cs;sPLfs; -(

NaOH/ KOH fiury;> gd;rd; RluLg;G> Kf;fhyp>

gupNrhjidf; Foha;fs;> nghypj;jPd; ciwfs;>

Kfitfs;> fUepwj;jhs;fs;> ngupa Fz;^rpfs;> E}y;>

vjNdhy;> maBd; fiury;> ngj;jupf;; jl;L>bikj;jhs;>

khu;f;fu; Ngdhf;fs;> Gdy;> msf;Fk; rhb> fk;gptiy

fzpg;gPLk; kjpg;gPLk; (

khztu;fspd; Kd;itj;jy;fis gpd;tUk; epajpapd; mbg;gilapy;

kjpg;gpLf.

• rupahd gupNrhjid mikg;G

• rupahd mtjhdpg;Gf;fSk;> mwpf;ifg;gLj;jYk;.

• KbTfspd; nrk;ik

• Neu Kfhikj;Jtk;



7

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.4 ( kdpjr; rkpghl;Lr; nrad; Kiwapid Muha;thu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• rkpghL vd;why; vd;d vd;gijf; $Wthu;.

• rkpghl;Lr; nrad; Kiwapid tpgupj;J tha;> fsk;> ,iug;ig>

rpWFly; kw;Wk; ngUq;Fly;> Fjk; Mfpatw;wpd; njhopw;ghL

fisAk; tpgupg;ghu;.

• <uy;> rijap kw;Wk; ckpo; ePu;r;Rug;gp Mfpatw;wpd; gq;fpidf;

$Wthu;.

• fhNghitjNuw;W> Gujk;> ,ypg;gpl;L> vd;gtw;wpd; rkpghl;L ,Wjp

tpisnghUl;fisAk; mtw;Wld; njhlu;ghd nehjpaq;fisAk;

gl;baw;gLj;Jthu;.

• rkpghl;Lj; njhFjp njhlu;ghd Neha;fs; kw;Wk; NfhshWfs;/

xOq;fPdq;fs; kw;Wk; mtw;wpw;fhd jLg;G eltbf;iffs; Mfpad

njhlu;ghd jfty;fis Kd;itg;ghu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• fhnzhspfs;> tiuglq;fspd; cjtpAld; czT rkpghl;Lj;

njhFjpiaj; njspthff; fhl;lr; rpe;jid fpsu;r;rpr; nranyhd;iw

elhj;Jq;fs;.

• tha;> fsk;> ,iug;ig> rpWFly;> ngUq;Fly; Mfpa cWg;Gf;fspd;

nraw;ghl;ilAk; rkpghl;Lr; nrad;KiwAk; fye;JiuahLq;fs;.

• tiuglq;fspd; cjtpAld; <uy;> rijap> ckpo;ePu;r; Rug;gp Nghd;w

Rug;gpfspd; ghj;jpuj;ij ntspg;gLj;Jq;fs;.

• cupa nehjpaq;fSld; ,ypg;gpl;L> Gujk;> fhNghitjNuw;W vd;gd

rkpghile;J jUk; tpisnghUl;fisg; gw;wp fye;Jiuahbg; gl;bay;

gLj;j topg;gLj;Jq;fs;.

• khjpupfs; my;yJ fl;Gy rhjdq;fspd; JizAld; rkpghl;bd;

nrad;KiwfisAk; ,Wjp tpisTfisAk;  gw;wpf; fye;Jiu

ahLq;fs;.

• rkpghl;Lj; njhFjpAld; njhlu;Gila Neha;fs;> FiwghLfs;

(xOq;fPdq;fs;) njhlu;ghf xU rpw;Nwnlhd;iwj; jahupf;f

khztiu topg;gLj;Jq;fs;.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Kf;fpa vz;zf;fUf;fs; (

rkpghl;Lr; nrad;Kiw> rkpghl;bd; ,Wjp tpisTfs;> rkpghl;Lj;

njhFjpAld; njhlu;Gila Neha;fSk;> FiwghLfSk;.

jutpUj;jp cs;sPLfs;  (

khjpupfs;> thrpg;Gg; nghUl;fs; fhnzhspr; nrUfpfs;.

fzpg;gPLk; kjpg;gPLk;(

khztupd; Kd;itj;jy;fis gpd;tUk; epajpfspd; mbg;gilapy;

fzpg;gpLf.

• fl;Gy cgfuzq;fspd; cgNahfk;

• FO Ntiy

• jfty;fspd; nrk;ik

• Neu Kfhikj;Jtk;



9

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.5 ( kdpjdpd; Rthrr; nray;Kiwapid Muha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• ntspr;Rthrg; nghwpKiwapid (cl;Rthrk; kw;Wk; ntspr; Rthrk;)

tpsf;Ftjw;fhf vspa nraw;ghLfis elhj;Jthu;.

• tpidj;jpwdhd thAg;gupkhw;wj;jpw;fhf xU Rthr Nkw;gug ;G

nfhz;Ls;s rpwg;gpay;Gfs; kw;Wk; rPjnkd;rt;T> gprpu;fs; vd;gd

tw;wpd; njhopw;ghl;il tpsf;Fthu;.

• ntspr; Rthrk;> fyr; Rthrk; vd;why; vd;d vd;gjid tpsf;Fthu;.

• fhw;Wr; Rthrj;jpw;fhd <Lnra;ag;gl;l rkd;ghl;bidf; $Wthu;.

• ATP ,d; gq;fpid xU rf;jpf;fhtpahfmy;yJ rf;jp ehzakhf

(Eenergy Currency) tpsf;Fthu;.

• fhw;Wr; Rthrk;> fhw;wpd;wpa Rthrk; vd;gdtw;iw gpd;tUk; nrhw;

gjq;fisf; nfhz;L xg;gpl;L tpsf;Fthu;.

• cs;nsLf;fg;gLk; xl;rprdpd; msT

• ntsptplg;gLk; rf;jpapd; msT

• Rthrj; njhFjp njhlu;ghd Neha;fs; kw;Wk; NfhshWfs; (xOq;fPdq;fs;)

kw;Wk; mtw;wpw;fhd jLg;G Kiwfs; Mfpad njhlu;ghd

jfty;fis Kd;itg;ghu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs;;(

• nghUj;jkhd nraw;gLk; khjpup cUtpd; JizAld; cl;Rthr

ntspr;Rthr nrad;Kiwia tpsf;Fq;fs;.

• Rthr Nkw;gug;nghd;wpd; ,ay;Gfs;> thA gupkhw;w tfpghfj;jpd;

kPJ ,it nry;thf;Fr; nrYj;Jk; tpjj;ijf; fz;lwpa khztu;

FOf;fSf;F tupg;glq;fs;> fhnzhspf; fhl;rpfs;> cap&l;lg;gl;l

glq;fs; Nghd;wtw;iw toq;fp topg;gLj;Jq;fs;.

• fyr; Rthrk; gw;wp njspthff; fhl;Ltjw;fhd fye;Jiuahliy

elhj;Jq;fs;.

• tspapy; (fhw;Wr;) Rthrj;jpid fhl;l <Lnra;ag;gl;l ,urhad

rkd;ghl;il tpUj;jp nra;a mtu;fis topg;gLj;Jq;fs;.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

• mbNdhrpd; Kg;ngh];Ngw;W (Adenosine Triphosphate) (ATP) vd;gJ

capu; mq;fpfspy; rf;jpg; gupkhw;wj;jpw;fhd nghJthd ehzak;

(Universal Currency) vd tpsq;fpf; nfhs;sTk;> Rthrr; nrad;Kiw

apy; tpisthf cUthf;fg;gLk; rf;jp (Productive Energy Yield)

Nrkpf;fg;gLtJk;> flj;jg;gLtJk; ATP tbtpy; vd;gijAk; tpsq;fpf;

nfhs;sTk; khztu;fis topg;gLj;jTk;.

• nghUj;jkhd cjhuzq;fspd; JizAld; tspapy; kw;Wk;

tspapd;wpa Rthrk; gw;wp tpsf;Fq;fs;.

• xl;rprd; kw;Wk; rf;jp ntsptpLtjd; mbg;gilapy; ,U tifahd

Rthr KiwfSf;fpilapyhd NtWghLfis topg;gLj;Jq;fs;.

• Rthrj; njhFjpAld; njhlu;Gila Neha;fs;> xOq;fPdq;fs; gw;wpa

jfty;fisr; Nrfupf;fTk;> mtw;iwj; jLf;Fk; Kiwfis mwpe;J

nfhs;sTk; khztiu topg;gLj;Jq;fs;. mtw;iw FOf;fshf

tFg;gpy; Kd;itf;f tha;g;gspAq;fs;. [cjhuzk;: nghJthd jbkd;

(Common Cold)> faNuhfk; (Tuberculosis)> epa+Nkhdpah (Pneumonia)>

M];Jkh (<io) (Asthma), %r;Rf;Fow; Rtuow;rp (Bronchitis)]

Kf;fpa vz;zf;fUf;fs; (

cl;Rthrk;> ntspr;Rthrk; mbNdhrpd; Kg;ngh];Ngw;W (ATP)>

Rthr Nkw;gug;G> tspapy; Rthrk;> tspapd;wpa Rthrk;> faNuhfk;>

%r;RFow; Rtuow;rp> epa+Nkhdpah> M];Jkh

jutpUj;jp cs;sPLfs;  (-

khjpupfs;> tupg;glq;fs;> ml;ltizfs;> fhnzhspf; fhl;rpfs;

fzpg;gPLk; kjpg;gPLk;(

• cl;Rthr> ntspr;Rthr nraw;ghl;ilr; nra;J fhl;l nraw;gLk;

khjpupnahd;iwj; jahupf;Fk; NghJ khztupd; gq;fspg;ig gpd;tUk;

epajpfspd; mbg;gilapy; kjpg;gpLf.

• nghUj;jkhd khjpupiaj; njupjy;.

• nraw;ghl;il tpsf;Fk; Mw;wy;.

• FO Ntiy

• Neha;fs;> xOq;fPdq;fs; njhlu;ghd jfty;fis Kd;itg;gjd;

mbg;gilapy; khztu;fspd; nrayilit kjpg;gpLf.

• FO Ntiy
• jfty;fspd; nrk;ik

• Neu Kfhikj;Jtk;
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.6 ( kdpjdpd; foptfw;Wk; nrad;Kiwfis Muha;thu;.

ghlNtisfs; ( 03

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• foptfw;wy; vd;why; vd;d vd;gjidr; $Wthu;.

• kdpjdpd; fopTg; nghUl;fs; kw;Wk; foptfw;Wk; cWg;Gf;fs; vd;gd

tw;iwg; gl;baw;gLj;Jthu;.

• rpWePufj;jpd; njhopw;ghLfisf; $Wthu;.

• rpWePu; cw;gj;jpr; nray;Kiwapidr; RUf;fkhf tpsf;Fthu;.

• foptfw;Wk; njhFjp njhlu;ghd Neha;fs; kw;Wk; xOq;fPdq;fs;

njhlu;ghfTk;> mit Vw;glhJ jLg;gjw;fhd topfs; njhlu;ghfTk;

jfty;fis Kd;itg;ghu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• nghUj;jkhd fhnzhspf; fhl;rpfs;> fl;Liu> tupg;glq;fs; %yk;

foptfw;wy; vd;gij tpsf;Fq;fs;.

• kyq;fopj;jy;> foptfw;wy; Mfpatw;Wf;fpilapyhd NtWghl;il

,dq;fhz khztiu topg;gLj;Jq;fs;. kdpjdpd; fopTg;

nghUl;fisg; gl;baw;gLj;j khztUf;F cjTq;fs;.

• rpWePiu cw;gj;jp nra;Ak; nrad;Kiwiar; RUf;fkhf tpsf;Fq;fs;.

• rpWePufj;jpd; njhopw;ghL> rpWePuf Neha;fs;> rpWePuf FiwghLfs;>

Mfpatw;iwr; nra;J fhl;lTk;. tpsf;fTk;> nghUj;jkhd Kd;itj;jy;

xd;iwj; jahupf;fTk; khztu; FOf;fSf;F cjtp toq;Fq;fs;;.

Kf;fpa vz;zf;fUf;fs; (

foptfw;wy;> rpWePufk;> rpWePu;> rpWePufj;jp

jutpUj;jp cs;sPLfs;   (

tupg;glq;fs;> fhnzhspf; fhl;rpfs;> epow;glq;fs;> fl;Liufs;.

fzpg;gPLk; kjpg;gPLk;(

gpd;tUk; epajpfspd; mbg;gilapy; rpWePufq;fspd; njhopw;ghL

njhlu;ghd khztupd; Kd;itj;jy;fis kjpg;gpLf.

• FO Ntiy

• fl;Gy cgfuzq;fspd; cgNahfk;

• jfty;fspd; nrk;ik

• Neu Kfhikj;Jtk;
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.7 ( kdpjdpd; FUjpr; Rw;Nwhl;lr; nray;Kiwapid Muha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• FUjpapd; Mf;ff;$Wfs; kw;Wk; njhopw;ghLfs; gw;wpf; $Wthu;.

• Rthrg;igr; Rw;Nwhl;lk; kw;Wk; njhFjpr; Rw;Nwhl;;lk; vd;gtw;iw

tpgupg;ghu;.

• FUjpaKf;fj;jpid RUf;ftKf;f (diastolic) jsu;tKf;f(Systolic)
khf tpsf;Fthu;.

• ,ja tl;lk; kw;Wk; ,ja xyp vd;gtw;iw tpsf;Fthu;.

• epzePupdJk; epzePu; njhFjpapdJk; gq;fpid tpgupg;ghu;.

• FUjpr; Rw;Nwhl;lj; njhFjp njhlu;ghd Neha;fs; kw;Wk;

NfhshWfs; kw;Wk; mtw;wpw;fhd jLg;G Kiwfs; Mfpad

njhlu;ghd jfty;fis Kd;itg;ghu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• FUjpapd; mikg;ig tpsf;f fhnzhsp fhl;rpfs;> tpguzq;fis

fhl;Lq;fs;.

• FUjpr; Rw;Nwhl;lj; njhFjpapd; gpujhd ghfq;fis ntspf;fhl;l

tupg;glq;fisAk; ml;ltizfisAk; fhl;;Lq;fs;.

• khjpupfs;> tupg;glq;fspd; JizAld; ,jaj;jpd; njhopw;ghl;il

tpsf;Fq;fs;.

• FUjpapd; njhopw;ghl;il tpsf;Fq;fs;.

• epzePupdJk;> epzePu; njhFjpapdJk; njhopw;ghl;ilAk;

cw;gj;jpiaAk; tpsf;Fq;fs;.

• FUjpr; Rw;Nwhl;lj; njhFjpAld; njhlu;Gila Neha;fisAk;

FiwghLfisAk; mtw;wpw;fhd jw;ghJfhg;GfisAk; tpsf;Fk;

rpw;Nwnlhd;iwj; jahupf;f khztiu topg;gLj;Jq;fs;.

• khztu;fshy; jahupf;fg;gl;l rpwpa tpdhf;fis mbg;gilahff;

nfhz;L tFg;giwapy; Gjpu; Nghl;bnahd;iw Vw;ghL nra;Aq;fs;.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Kf;fpa vz;zf;fUf;fs; (

Rthrg;igr; Rw;Nwhl;l njhFjp> FUjp mKf;fk;> ,jar;
RUf;ftKf;fk;> ,ja jsu; mKf;fk;;> ,ja xyp> epzePu;

jutpUj;jp cs;sPLfs;  (

khjpupfs;> thrpg;Gr; rhjdq;fs;> fhnzhspf; fhl;rpfs;

fzpg;gPLk; kjpg;gPLk;(

gpd;tUk; epajpfis cgNahfpj;J tFg;giw kl;lg; Gjpu;Nghl;b

xd;iw elhj;Jf.

• tpdhf;fspd; jFjpAk;> njhlu;GilikAk;

• jpl;lkply;

• tpilfspd; nrk;ik

• xOq;FgLj;Jk; jpwd;
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 1 ( capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F

capuq;fpfisAk; mtw;wpd; capu;r; nrad;KiwfisAk;

Njbawpthu;.

Nju;r;rp kl;lk; 1.8 ( kdpjdpd; ,iaghf;f Xu;rPu;j;jplepiy nray; Kiwfis

Muha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• ika euk;Gj;njhFjpapd; (%isapdJk;> Kz;zhdpJk;) gpujhd

njhopy;fisg; gl;baw;gLj;Jthu;.

• njwptpidr; nraw;ghlhdJ xU J}z;;lYf;fhf cldbahfTk;

,r;irapd;wpAk; ntspg;gLj;jg;gLk; Jyq;fyhFk; vdf; $Wthu;.

• euk;Gj; njhFjpapd; njhopw;ghl;L myF njwptpy; vd milahsk;

fz;L nfhs;thu;.

• njwptpy;ypd; gFjpfis ,dq;fhz;ghu;.

• jd;dpaf;f euk;Gj; njhFjpapd; Kf;fpaj;Jtj;jpidf; $Wthu;.

• gupT kw;Wk; gugupT euk;Gj; njhopw;ghLfspw;fhd cjhuzq;fisj;

jUthu;.

• Kf;fpa mfk; Ruf;Fk; Rug;gpfs;> clypy; mtw;wpd; miktplk;>

mtw;wpd; njhopw;ghL vd;gdtw;iw tpsf;Fthu;.

• xU rPu;j;jplepiy vd;why; vd;d vdf; $Wthu;.

• cly; ntg;gepiy> FUjpapd; FSf;NfhR kw;Wk; ePu; cs;slf;fk;

Mfpatw;wpd; xU rPu;j;jplepiyapid tpsf;Fthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• khjpupfs;> tupg;glq;fs;. fhnzhspf; fhl;rpfs; vd;gdtw;wpd;

cjtpAld; %is> Kz;zhdpd; njhopw;ghl;il tpsf;Fq;fs;.

• njwptpid> njwptpy; vd;gdtw;iw tpsf;Fq;fs;.

• jd;dhl;rp euk;Gj; njhFjpapd; Kf;fpaj;Jtk;> mjd; njhopw;ghL

vd;gdtw;iw fye;Jiuahl tpLq;fs;.

• gpujhd mfk; Ruf;Fk; Rug;gpfs;> mtw;wpd; miktplk;> njhopw;ghL

vd;gdtw;iw tpsq;f topg;gLj;Jq;fs;.

• mfr;#oiy rkepiyg;gLj;j xUrPu;j;jplepiy nghwpKiw

cjTfpd;wJ vd;gjid tpsq;f topg;gLj;Jf.

• cly; ntg;gepiy> FUjpapy; FSf;Nfh]; kl;lk;> ePupd; mlf;fk;

vd;gdtw;wpd; xUrPu;j;jplepiyia (xOq;fhf;fis) njspthf

tpsf;Fq;fs;.

• mikg;G fl;Liu tpdh xd;iw khztiuf; nfhz;L mikAq;fs;.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Kf;fpa vz;zf;fUf;fs; (

kdpj ,iaghf;fk;> xU rPu;jpl epiyAk;  njwptpid> njwptpy;

ika euk;Gj; njhFjp>  Rw;way; euk;Gj; njhFjp>  jd;dhl;rp

euk;Gj; njhFjp

jutpUj;jp cs;sPLfs;  (

khjpupfs;> thrpg;Gr; rhjdq;fs;> fhnzhspf; fhl;rpfs;

fzpg;gPLk; kjpg;gPLk;(

khztu;fs; mikj;j mikg;G fl;Liu tpdhf;fisf; nfhz;L

gpd;tUk; epajpapd; fPo; khztu;fis kjpg;gplTk;.

• tpdhf;fspd; nghUj;jg;ghLk; nrk;ikAk;

• tpilfspdJk; Gs;spaply; gbtq;fspdJk; nrk;ik

• Gs;spfs; gpupf;fg;gl;L toq;fg;gl;lik.

• tpilj;jhs;fis Gs;spapLk; jd;ik.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.1 ( gy;NtW fyit tiffisg; gw;wpj; Njbaha;thu;;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• fyit vDk; nrhw;gjj;jpid tpsf;Fthu;.

• Vftpd kw;Wk; gy;ypdf; fyitfs; vd;why; vd;d vd

tpsf;Fthu;.

• Vftpd kw;Wk; gy;ypdf; fyitfspd; ,ay;Gfisg;

gl;baw;gLj;Jthu;.

• ntt;NtW tifahd fyitfisj; jahupg;ghu;.

• jug;gl;l fyitfspid mtjhdj;jpd; mbg;gilapy; Vftpdf;

fyitah my;yJ gy;ypdf; fyitah vd NtWgLj;Jthu;.

• fiujpwd; vDk; nrhw;gjj;jpid tiuaWg;ghu;.

• fiujpwidg; ghjpf;Fk; fhuzpfisf; $Wthu;.

• fiujpwidg; ghjpf;Fk; fhuzpfis Ma;T nra;thu;.

• ehshe;j tho;tpy; fiujpwidg; ghjpf;Fk; fhuzpfisf;

fl;Lg;gLj;Jk; re;ju;g;gq;fisf; fhl;Lthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• khztu;fs; jkJ mDgtq;fspd; mbg;gilapy; $wpa cjhuzq;

fisg; gad;gLj;jp fyit vd;w nrhy;iy tpsf;Fq;fs;.

• fyitfspd; gl;banyhd;iwj; jahupf;Ff> mjid Vftpd kw;Wk;

gy;ypd fyit vd tifg;gLj;Jq;fs;.

• gy;NtW tifahd fyitfisj; jahupf;FkhW khztu; FOf;

fSf;F nghWg;gspf;Ff. jahupj;j fyitfis Vftpd kw;Wk;

gy;ypdf; fyit  vd tifg;gLj;j topg;gLj;Jq;fs;.

• cjhuzq;fisg; gad;gLj;jp fiujpwd; vd;w gjj;ij tpsf;Fq;fs;.

• fiujpwdpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisj; Njbaha

khztu; FOf;fis topg;gLj;Jq;fs;.

• md;whl tho;tpy; fiujpwdpd; Kf;fpaj;Jtk; gw;wp khztu;fSld;

fye;JiuahLq;fs;.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Kf;fpa vz;zf;fUf;fs; (

• fyit

• Vftpidf; fyit - (fiury;)

• gy;ypdf; fyit

• fiujpwd;

jutpUj;jp cs;sPLfs;  (-

Kfit> fz;zhbf;Nfhy;

fzpg;gPLk; kjpg;gPLk;(

khztu;fs; FOthf Ntiyfspy; <Lgl;Ls;s NghJ gpd;tUk;

epakq;fspd; mbg;gilapy; fzpg;gpLf.

• mwpTWj;jy;fisg; gpd;gw;wy;.

• capu;g;Gs;s gq;Fgw;wy;.

• fUtpfs; jf;fthW xOq;FgLj;jy;.

• mtjhdpg;Gj;jpwd;

• juTfis mwpf;if nra;jy;.

• fiuak;> fiug;ghid nghUj;jkhd tpfpjj;jpy; gad;gLj;Jk; jpwd;.
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Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.2 ( fyitnahd;wpd; fl;likg;igf; fhl;l ntt;NtW epajpfisg;

gad;gLj;Jthu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztdu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• fyitapd; mikg;igj; jpzpTg; gpd;dkhf ntspg;gLj;Jthu;.

• fyitapd; mikg;igf; fdtsTg; gpd;dkhf ntspg;gLj;Jthu;.

• fyitapd; mikg;ig %y;g;gpd;dkhf ntspg;gLj;Jthu;.

• xU fiurypd; mikg;ig jpzpT kw;Wk; fdtsTld; njhlu;GgLj;jp

ntspg;gLj;Jthu;.

• xU fiurypd; mikg;ig %y; kw;Wk; fdtsTld; njhlu;G

gLj;Jthu;.

• %y; / fdtsT  n
v  vd ntspg;gLj;jg;gl;l gpd;dkhdJ Mf;ff;

$w;wpd; nrwpT vdf; $Wthu;.

• jug;gl;l Mf;ff;$WfspypUe;J xU fyitiaj; jahupg;ghu;.

• xU epakf;fiuriyj; jahupg;ghu;.

• epakf; fiuriyj; jahupg;gjd;Kf;fpaj;Jtj;ij Vw;Wf;nfhs;thu;.

• fyitapd; Mf;ff;$Wfs; njhlu;ghf vspa gpurpdq;fis jPu;g;ghu;;

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• fyitnahd;wpd; mikg;G Kf;fpaj;Jk; ngWk; re;ju;g;gq;fs; gw;wp

khztu;fSld; fye;JiuahLq;fs;.

• xU jpzptpd; gpd;dkhf

• xU fdtstpd; gpd;dkhf

• %y; gpd;dkhf

• jpzpT / fdtsTg; gpd;dkhf

• %y; / fdtsT

• fyitnahd;wpd; mikg;ig Nkw;fz;lthW $wyhnkd khztu;

fSf;F tpsf;Fq;;fs;.

• khztu;fisf; FOf;fshf;fp ntt;NtW mikg;gpyhd fyit

fisj; jahupf;f mtu;fSf;F tha;g;gspAq;fs;.
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• jpzpTg; gpd;dk;> fdtsTg; gpd;dk;> %y; gpd;dk;> %y; / fdtsT>

jpzpT / fdtsT njhlu;ghd vspa gpur;rpidfisj; jPu;f;f

khztiu topg;gLj;Jq;fs;.

•   kw;Wk;  vd;w mbg;gilapy; $Wfspd; mikg;G

Fwpg;gplg;gl;Ls;s gy;NtW Nghj;jy;fisr; Nrfupf;FkhW khztu;

fSf;F mwpTWj;Jq;fs;.

•  vdj; jug;gl;Ls;s fiurypd; mikg;G mjd; nrwpT  vd

khztu;fSf;F tpsf;Fq;fs;.

• khztu;fis FOf;fshf;fp epakf; fiury;fisj; jahupf;f

topg;gLj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs;;(

• fyitnahd;wpd; mikg;G

• jpzpTg; gpd;dk;

• fdtsTg; gpd;dk;

• %y; gpd;dk;

• nrwpT

jutpUj;jp cs;sPLfs;  (-

• fdkhd FLit

• Gdy;

• msTr;rhb

• fOTNghj;jy;

• nrad;KiwAld; njhlu;ghd ,urhadg; gjhu;j;jq;fs;

• nrad;KiwAld; njhlu;ghd juhRfs;

fzpg;gPLk; kjpg;gPLk;(

epakf; fiury;fisj; jahupg;gjpy; <Lgl;Ls;;s khztiuf; fzpg;gpl

gpd;tUk; epajpfis cgNahfpf;f.

• cgfuzq;fisAk; jputpaq;fisAk; ifahsy;.

• capu;g;Gld; gq;Fgw;wy;.

• ngw;w mstPLfspd; nrk;ik

• Ntiyj;jsj;jpd; J}a;ik

• mikg;G njhlu;ghd fzpj uPjpahd gpur;rpidfisj; jPu;g;gjd;

mbg;gilapy; khztiu kjpg;gpLf.
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.3 ( fyitapd; $Wfis Ntwhf;f gy;NtW El;gKiwfisg;

gad;gLj;Jthu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• toq;fg;gLfpd;w Ntwhf;fy; cj;jpfis tpku;rpg;ghu;.

• NtWgl;l Ntwhf;fy; cj;jpfisg; gad;gLj;jp fyitapd;

$Wfis Ntwhf;Fthu;.

• toq;fg;gl;l Ntwhf;fy; cj;jpfs; gad;gLj;jg;gLk; eilKiw

re;ju;g;gq;fSf;F cjhuzq;fs; $Wthu;.

• fly; ePupy; ,Ue;J cg;G cw;gj;jp nra;ag;gLk; nrad;Kiwia

tpku;rpg;ghu;.

• cg;G cw;gj;jpapy; gad;gLj;jg;gLk; Ntwhf;fy; cj;jpia Rl;bf;

fhl;Lthu;.

• ,yq;ifapy; eWkz vz;nzia ,aw;if Kjy;fspypUe;J gpupj;

njLf;fg;gLk; nrad;Kiwia tpku;rpg;ghu;.

cjhuzk;: fWth (cinnamen), rpw;wney;yh (citranella)

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• tPl;by; Ntwhf;Ftjw;fhfg; gad;gLj;jg;gLk; vspa cj;jpfs; gw;wp

tFg;giwapy; fye;JiuahLq;fs;.

• gpd;tUk; Ntwhf;fy; cj;jpfis Nkw;nfhs;s khztu;fSf;F

re;ju;g;gq;fs; toq;fTk;.

• nghwpKiw Ntwhf;fy;.

• iffshy; nghWf;Fjy;.

• njspj;njLj;jy;.

• fhw;wpy; J}w;Wjy;.

• mupj;jy;.

• kpjf;fr; nra;jy;.

• Mtpahf;fy; /Mtpahjy;.

• tbj;jy;.

• gspq;fhf;fy;> kPsg;gspq;fhf;fy;

• epwg;gFg;gpay;.
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• gpd;tUk; Ntwhf;Fk; cj;jpfis tFg;gpy; nra;J fhl;Lq;fs;.

mtw;wpd; mD$yk;> gpujp$yk; vd;gdtw;iwf; Fwpg;gpLq;fs;.

• vspa tbj;jy;.

• fiug;ghd; gpupj;njLj;jy;.

• ePuhtp Kiw tbj;jy;.

   • gFjpglf; fhr;rp tbj;jy;.

• Nkw;gb gpupj;njLf;Fk; El;gKiwfSf;F gpd;dzpahf mikAk;

Nfhl;ghLfis tpsf;Fq;fs;.

• jug;gl;l xU  fyit njhlu;ghfg; gad;gLj;jf;$ba gpupj;njLf;Fk;

Kiwfis khztu;fSld; fye;JiuahLq;fs;.

• fly; ePupypUe;J cg;G cw;gj;jp nra;Ak;NghJ gad;gLj;Jk; gpupj;

njLf;Fk; Kiwapid typAWj;jp cg;G cw;gj;jp nrad;Kiwia

tpsf;Fq;fs;.

• ,yq;ifapy; ,aw;if Kjy;fspypUe;J mj;jpahtrpa eWkz

vz;nza;fisg; gpupj;njLf;Fk; Kiwfisg; gw;wpf; fye;Jiuahly;

elj;Jq;fs;

cjhuzk;: fWth vz;nza;> rpw;undy;yh vz;nza; (Citranella oil)

Kf;fpa vz;zf;fUf;fs;(

• nghwpKiw Ntwhf;fy;.

• Mtpahf;fy; / Mtpahjy;.

• tbj;jy;

• gspq;fhf;fy;.

• fiug;ghd; gpupj;njLj;jy;.

• vspa fha;r;rp tbj;jy;.

• nfhjp ePuhtp tbfl;ly;.

• epwg; gjptpay; (epwg; gFg;gpay;)

jutpUj;jp cs;sPLfs;  (-

Gdy;> tbjhs;fs;> epwg;gjptpay; fljhrp> Kfitfs;> fz;zhbf;

Nfhy;> gpupj;njLg;G Gdy;>  Libig ,d; xLf;fp> tbj;jy; FLit>

gd;rd; Rlu; mLg;G> gpbfUtp.

fzpg;gPLk; kjpg;gPLk;(

khztu;fs; gpupj;njLf;Fk; Kiwapay;  njhlu;ghd FO Ntiyfspy;

<LgLk; gpd;tUk; epajpfisg; gad;gLj;jp> mtu;fis kjpg;gplTk;.

• cgfuzq;fisAk;> nghUl;fisAk; ifahsy;.

• capu;g;Gld; gq;Fgw;wy;;

• mtjhdpg;Gf;fis> fye;Jiuahliy mwpf;if nra;jy;.

• Ntiyj; jsj;jpd; J}a;ik
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.4 ( mkpyq;fs; fhuq;fs; kw;Wk; cg;Gf;fspd; gz;Gfisf;

fz;lha;thu;.

ghlNtisfs; ( 07

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gf;fspd; ,ay;Gfisg; gl;baw;

gLj;Jthu;.

• mkpyq;fis Ijurd; (H+) mad;fspd; KjyhfTk; fhuq;fis

Ijnuhl;rp (OH-) mad;fspd; KjyhfTk; tpsf;Fthu;.

• td;dkpyq;fs; kw;Wk; nkd;dkpyq;fSf;F ,ilapyhd NtWghL

fisf; $Wthu;.

• td;dkpyq;fs; kw;Wk; nkd;dkpyq;fSf;fhd cjhuzq;fisj;

jUthu;.

• td;fhuq;fs; kw;Wk; nkd;fhuq;fSf;F ,ilapyhd NtWghL

fisf; $Wthu;.

• td;fhuq;fs; kw;Wk; nkd;fhuq;fSf;F cjhuzq;fisf; $Wthu;.

• mkpyq;fs; kw;Wk; fhuq;fs; vd;gtw;wpid ghrpr;rhaj;jhs;

kw;Wk; nghJthd mkpy - fhu fhl;bfis, pH jhspidg;
gad;gLj;jp NtWgLj;Jthu;.

• mkpyq;fs; kw;Wk; fhuq;fs; jhf;fKw;W cg;Gf;fisAk;> ePiuAk;

Njhw;Wtpf;fpd;wd vdf; $Wthu;.

• eLepiyahf;fk; vDk; nrhw;gjj;jpid tpsf;Fthu;.

• md;whl tho;tpy; eLepiyahf;fw; nrad;Kiwapd; gpuNahfq;

fisf; fye;JiuahLthu;.

• md;whl nraw;ghLfspy; mkpyq;fs; fhuq;fs; kw;Wk; cg;Gf;fspd;

gpuNahfq;fis Muha;e;J gl;baw;gLj;Jthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• md;whl tho;tpy; Kf;fpaj;Jtk; ngWk; mkpyk;> %yk; kw;Wk;

cg;Gf;fspd; ,ay;Gfs; gw;wp fz;lwpa khztiu <LgLj;Jq;fs;.

• mkpyq;fspy; Ijurd; mad;fs; mlq;Fk; vdf; $Wq;fs;.

• %yq;fspy; Ijnuhl;rp mad;fs; mlq;Fk;.

• ghrpr;rhaj;jhs;> pH jhs;> nghJthd fhl;b Nghd;w fhl;bfisg;

gad;gLj;jp mkpyq;fisAk;> %yq;fisAk; Ntwhf;fp ,dq;fhl;Lk;

vspa njhopw;ghl;nlhd;iw tbtikAq;fs;.



23

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

• pH fhl;bfisg; gad;gLj;jp td; mkpyq;fisAk; nkd; mkpyq;

fisAk; NtWgLj;jpf; fhl;Lq;fs;.

• td; mkpyk;> nkd; mkpyk; Mfpatw;Wf;F cjhuzk; je;J mtw;Wf;

fpilapyhd NtWghLfs; tpsf;Fq;fs;.

• eLepiyahf;fk; vd;w nrhw;gjj;ij tpsf;Fq;fs;.

• mkpyq;fSf;Fk; Kyq;fSf;Fk; ,ilapyhd jhf;fq;fisg; gad;

gLj;jp eLepiyahf;fk; vd;gij nra;J fhl;Lq;fs;.

• cg;Gf;fSf;fhd cjhuzq;fs; rpytw;iwg; gl;baw;gLj;Jq;fs;.

• mkpyq;fSk;> %yq;fSk; jhf;fKWk; NghJ cg;Gf;fs; cUthFk;

vdf; Fwpg;gpLq;fs;.

• cg;Gf;fspd; ,ay;Gfisg; gw;wp fye;JiuahLq;fs;;.

• ehshe;j tho;tpy; eLepiyahf;fj;jpd; gpuNahfk; gw;wpf; fye;Jiu

ahLq;fs;.

• ehshe;j tho;tpy; mkpyk; %yk; kw;Wk; cg;Gf;fspd; gpuNahfq;fs;

gw;wp gl;baw;gLj;jp MuhAq;fs;.

Kf;fpa vz;zf;fUf;fs; (

mkpyk;> %yk;> cg;G> eLepiyahf;fk;.

jutpUj;jp cs;sPLfs;  (-

• ghrpr;rhaj; jhs;fs;

• pH fljhrpfs;

• nrad;KiwAld; njhlu;ghd mkpy> fhuf; fiury;fs;

• nghUj;jkhd ,aw;iff; fhl;bfs;

fzpg;gPLk; kjpg;gPLk;(

fhl;bfisg; gad;gLj;jp mkpyk;> %yk; cg;Gf;fs; Nghd;wtw;iw

NtWgLj;jp ,dq;fhZk; FOr; nraw;ghLfspy; <LgLk; NghJ

khztu;fisf; fzpg;gpLq;fs;.

•  cgfuzq;fis kw;Wk; nghUl;fisf; ifahsy;.

•  capu;g;Gldhd gq;fspg;G.

•  mtjhdpg;Gk; mwpf;ifg;gLj;jYk;

•  Ntiyj;jsj;ij J}a;ikahfg; Ngzy;.
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.5 ( ,urhadj; jhf;fq;fSld; njhlu;Gila ntg;gkhw;wq;fis

Muha;thu;.

ghlNtisfs; ( 08

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• ,urhad jhf;fq;fspd; NghJ Vw;gLk; ntg;g khw;wq;fis

mDgtj;jpd; %yk; ntspapLthu;.

• mfntg;gj; jhf;fk; kw;Wk; Gwntg;gj; jhf;fq;fSf;F cjhuzk;

jUthu;.

• mfntg;g kw;Wk; Gwntg;gj; jhf;fq;fisr; nra;J fhl;Ltu;.

• mfntg;gj; jhf;fk; Gwntg;gj; jhf;fk; vd;gtw;iw tpsf;Ftu;.

• jug;gl;l xU jhf;fj;jpd; ntg;g khw;wj;ij gupNrhjid %yk;

jPu;khdpg;ghu;.

• jhf;fj;jpd; ntg;gkhw;wj;ijj; jPu;khdpf;Fk; NghJ nra;ag;gl;l

vLNfhs;fisf; Fwpg;gpLtu;.

• ,urhadj; jhf;fq;fSld; njhlu;Gila ntg;g khw;wk; rfy

mq;fpfSf;Fk; Kf;fpakhdnjd Vw;Wf;nfhs;tu;. NkYk; mit

tho;tpd; md;whl NjitfSf;Fk; ifj;njhopYf;Fk; Kf;fpa

khdJ vdf; fhl;Ltu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• nghUj;jkhd gupNrhjidnahd;wpd; %yk; mfntg;g  jhf;f
nkhd;iwr; nra;J fhl;Lq;fs;.

• nghUj;jkhd gupNrhjidnahd;iwg; gad;gLj;jp Gwntg;gj;
jhf;fnkhd;iwr; nra;J fhl;Lq;fs;.

• Gwntg;g> mfntg;g jhf;fq;fSld; njhlu;Gila NtW tplaq;
fisf; fye;JiuahLq;fs;.

• mfntg;g kw;Wk; Gwntg;gj; jhf;fk; gw;wp jhf;fpfs; kw;Wk;
tpisTfspd; rf;jpAld; njhlu;GgLj;jp tpsf;Fq;fs;.

• jhf;fpfs; tpisTfs; Mfpatw;wpd; rf;jpapd; mbg;gilapy;>
mfntg;gj; jhf;fk;> Gwntg;gj; jhf;fk; vd;gtw;iw tpsf;Fq;fs;.

• Gwntg;gj; jhf;fj;jpd; NghJ> tpisTfspd; rf;jp cs;slf;fk;
jhf;fpfspd; rf;jp cs;slf;fj;jpYk; FiwthdJ vd tpsf;Fq;fs;.

• mfntg;gj; jhf;fj;jpd; NghJ> tpisTfspd; rf;jp cs;slf;Fk;
jhf;fpfspd; rf;jp cs;slf;fj;jpYk; $baJ vd tpsf;Fq;fs;.

• rf;jp tiuglj;jpd; %yk; Gwntg;gj; jhf;fnkhd;iwf; fhl;rpg;
gLj;Jq;fs;.
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• rf;jp tiuglj;jpd; %yk; mfntg;gj; jhf;fnkhd;iwf; fhl;rpg;
gLj;Jq;fs;.

• td; mkpynkhd;wpdJk; td;%ynkhd;wpdJk; jhf;fnkhd;wpd;
NghJ ntg;g khw;wj;ij epu;zAq;fs;.

• ,jd;NghJ Ijhd fiurypd; mlu;j;jp ePupd; mlu;j;jpf;Fr; rkd;

vdTk;> Ijhd fiury;fs; ntg;gf; nfhs;ssT ePupd;  jd;ntg;gf;

nfhs;sstpw;Fr; rkd; vdTk; vLNfhshff; nfhs;Sq;fs;.

• jhf;fq;fspd; ntg;g khw;wj;Jld; njhlu;Gilad vspa fzpg;gPL

fspy; <Lgl khztu;fis topg;gLj;Jq;fs;.

• ,urhadj; jhf;fq;fSld; njhlu;Gilajhf cUthFk; rf;jp

khw;wk; kpf Kf;fpakhdnjd tpsf;Fq;fs;.

• nrwpthd mkpyq;fs; Ijhf;Fk; NghJ mkpyj;jpy; ePiu Cw;whJ

ePupy; mkpyj;ijr; Nru;f;f topfhl;Lq;fs;.

• juk; 10 ,y; ,urhad khw;wq;fs; gw;wpf; fw;w NghJ ntg;g

khw;wq;fs; gw;wpa mDgtq;fs; mtu;fSf;F Qhgfj;jpy; ,Uf;f

topfhl;Lq;fs;.

mDgtq;fs; gw;wpa mtu;fsJ Qhgfq;fis kPl;Ltjw;fhf

xg;gilnahd;iw khztu;fSf;F toq;Fq;fs;.

• md;whl tho;tpy; ntg;g khw;wq;fs; epfOk; gpd;tUk; re;ju;g;gq;

fisg; gw;wp fye;JiuahLq;fs;.

• FSf;Nfhir ePupy; Nru;e;jTld;

• CaO ePUld; Nru;f;Fk; NghJ

• a+upahit ePupy; fyf;Fk; NghJ

Kf;fpa vz;zf;fUf;fs;(

Gwntg;gj; jhf;fq;fs;> mfntg;gj; jhf;fq;fs;> ntg;g khw;wq;fs;.

jutpUj;jp cs;sPLfs;  (-

• Nrhjidf;Foha;fs;

• fOTNghj;jy;fs;

• fz;zhbf;Nfhy;

• td;fhuk;> td;dkpyk;> FSf;Nfh];> CaO, a+upah> mNkhdpak;

FNshiul;L cg;G.

fzpg;gPLk; kjpg;gPLk;(

khztu;fs; jhf;fq;fspd;;;  ntg;gkhw;wj;Jld; njhlHGila

fzpj;jiyNkw;nfhs;Sk; NghJ    gpd;tUk; epajpfisg;

gad;gLj;jp mtu;fisf; fzpg;gpLq;fs;.

• fzpg;gpw;Fj; Njitahd juTfis nghUj;jkhfj; njupe;njLj;jy;

• juTfis nghUj;jkhd rkd;ghl;by; gpujpaply;

• jPu;j;J jpUj;jkhd jPu;itg; ngwy;
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.6 ( kpd;dpurhadf; fyj;jpd; $WfisAk;> mtw;Wld;

njhlu;Gila jhf;fq;fisAk; Muha;thu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• ehfk;> nrk;G kw;Wk; Ijhd ry;g+upf;fkpyk; vd;gtw;iwf; nfhz;L

kpd;dpurhadf; fyk; xd;wpid cUthf;Fthu;.

• xl;rpNaw;wk; kw;Wk; jho;j;jy; Mfpad KiwNa ,yj;jpud;fis

,oj;jYk;> Vw;wYk; vdf; $Wthu;.

• xl;rpNaw;wk; eilngWk; kpd;thapid mNdhl;L vd tiuaWg;ghu;.

• jho;j;jy; eilngWk; kpd;thapidf; fNjhl;L vd tiuaWg;ghu;.

• ehfk; (Zn) / nrk;G (Cu), ,Uk;G (Fe) / nrk;G (Cu), ehfk; (Zn) /
,Uk;G (Fe) Nghd;w kpd;dpurhadf; fyq;fspDs; eilngWfpd;w

fNjhl;L> mNdhl;L kw;Wk; xl;Lnkhj;j fyj; jhf;fq;fis

vOJthu;.

• ,yj;jpud;fs; mNdhl;bypUe;J fNjhl;bw;F ntspr;Rw;wpD}lhfg;

gha;fpd;wJ vdf; $Wthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• Ijhd H
2
SO

4
 > nrk;G> ehfk; Mfpatw;iwg; gad;gLj;jp kpd;

dpurhadf; fynkhd;iw cUthf;Fq;fs;.

• Nkw;gb fyj;jpd; njhopw;ghl;il khztu;fis mtjhdpf;fr;

nra;Aq;fs;.

• kpd;dpurhad fynkhd;wpy; kpd;Xl;lk; gpwg;gpf;fg;gLtij

tpsf;Fq;fs;.

• ,yj;jpuid ,oe;J Neu; Vw;wKila madhf khWk; cNyhfk;

vJntd tpsf;Fq;fs;.

• ehf jfl;bd;; mkpyj;jpy; mkpo;e;Js;s gFjp Vd; fiufpd;wJ

vd tpsf;Fq;fs;.

• Zn  NfhypypUe;J Cu Nfhypw;F ,yj;jpud; gha;r;ry; eilngW

nkd tpsf;Fq;fs;.

• nrg;Gf; Nfhypy; ,t;tpyj;jpuDf;F vd;d epfo;fpd;wJ vd;gjidf;

fye;JiuahLq;fs;.
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• fiury;   H+  mad;fspdhy; Nkw;gb ,yj;jpud;fs; ngwg;gLfpd;wd

vdf; Fwpg;gpLq;fs;. (mjd; tpisthf Ijurd; thA cUthfp

nrg;Gf; Nfhypw;F mUfpUe;J ntspg;gLk;.)

• ,yj;jpud; ,oe;jYld;; njhlu;Gila jhf;fj;jpd; ,urhad

rkd;ghl;il vOJk; tpjj;ij tpgupAq;fs;.

• ,yj;jpud; ,og;gij xl;rpNaw;wk; vd mwpKfQ; nra;Aq;fs;.

• xl;rpNaw;wk; eilngWk; kpd;tha; vd mNdhl;il mwpKfQ;

nra;Aq;fs;.

• NkNy Fwpg;gpl;l kpd;dpurhad fyj;jpd; mNdhl;L Zn Nfhy;

vd mwpKfg;gLj;Jq;fs;.

• ,yj;jpuidg; ngWjy; jho;j;jy; vd mwpKfg;gLj;Jq;fs;.

• fNjhl;bd; H+ fspdhy; ,yj;jpud;fs; ngwg;gLtjhf tpsf;Fq;fs;.

• ,k;kpd;dpurhad fyj;jpy; fNjhl;L vd nrg;Gf; Nfhiy mwpKfQ;

nra;Aq;fs;.

• gpd;tUk; kpd;dpurhadf; fyq;fspd; fNjhl;L> mNdhl;L kw;Wk;

KOj; jhf;fj;ijAk; (fyj;jhf;fj;ijAk;) tpsf;Fq;;fs;.

• Zn/Cu  fyk;

• Fe/Cu  fyk;

• Zn/Fe  fyk;

• Nkw;gb fyq;fspd; mNdhl;ilAk;> fNjhl;ilAk; ,dq;fhz;gJ

vt;thnwd njhopw;ghl;Lj; njhlupd; JizAld; tpsf;Fq;fs;.

Kf;fpa vz;zf;fUf;fs;;(

kpd;dpurhadf; fyq;fs;.

• mNdhl;L.

• fNjhl;L

• xl;rpNaw;wk;

• jho;j;jy;.

jutpUj;jp cs;sPLfs;  (-

 Kfitfs;> Ijhd H
2
SO

4
> Cu jfL> Zn jfL> Cu fk;gp>

1.00 V kpd;Fkpo;fs;

fzpg;gPLk; kjpg;gPLk;(

kpd; ,urhadf; fyk; njhlu;ghd mwpf;if xd;iw jahupf;Fk;NghJ gpd;tUk;

tplaq;fspy; fzpg;gplTk;.

• juTfspd; nrk;ik

• mwpf;ifg;gLj;Jk; jpwd;

• nghUj;jkhd juTfis NghJkhd mstpy; nfhz;bUj;jy;.
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.7 ( gy;NtW kpd;gFg;Gr; nrad;Kiwfisf; fz;;lha;thu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• kpd;flj;J jpwid xg;gpLtjd; %yk; kpd;gFnghUs;> kpd;gfhg;

nghUis NtWgLj;Jthu;.

• kpd;gFg;Gr; nrad;Kiwapy; mNdhl;L> fNjhl;L kpd;tha;fis

tiuaWg;ghu;.

• jug;gl;l kpd;gFg;Gr; nrad;Kiwapy; mNdhl;L> fNjhl;L>

nkhj;jj; jhf;fk; vd;gdtw;iw vOJthu;.

• mkpyk; fye;j ePu;> nrwpe;j Nrhbak; FNshiul;L fiury;

Nghd;wtw;wpd; kpd;gFg;Gr; nrad;Kiwia nra;J fhl;Lthu;.

• lTd; fyj;jpy; Nrhbak; gpupj;njLf;Fk; Kiwia tpgupg;ghu;.

• ~~kpd;Kyhkply;|| vd;why; vd;d vd tpsf;Fthu;.

• nghUj;jkhd jhf;fj;jpd; cjtpAld; ,Uk;gpd; kPJ nrg;ig

kpd;Kyhkplg;gLk; nrad;Kiwia tpsf;Fthu;.

• ,Uk;gpd; kPJ nrg;ig kpd;Kyhgkplg;gLk; nrad;Kiwia vspa

njhopw;ghl;bd; %yk; nra;J fhl;Lthu;.

• kpd;Kyhkply; nrad;Kiwapd; gad;fis $Wthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• kpd;gFnghUisAk; kpd;gfhg; nghUisAk; fhl;rpg;gLj;j vspa

njhopw;ghLfis khztUf;F toq;Fq;fs;.

• gpd;tUk; jputq;fisAk;> fiury;fisAk; toq;fp khztu;fs;

kpd;gFnghUisAk;> kpd;gfhg; nghUisAk; ,dq;fhzr; nra;

Aq;fs;.

cjhuzk; : kz;nzz;nza;> fha;r;rp tbj;j ePu;> cg;G ePu;>

mkpyk; Nru; ePu;> vjNdhy;.

• mkpyk; Nru; ePu; fiurypd; kpd;gFg;ig nra;J fhl;b mjd;

fNjhl;L> mNdhl;L kw;Wk; nkhj;j (fy) jhf;fj;jpidAk; Fwpg;

gpLq;fs;.

• fhgd; kpd;tha;fisg; gad;gLj;jp ePu; Nru; nrg;G ry;Ngw;Wf;

fiurypd; kpd;gFg;ig nra;J fhl;Lq;fs;.

• fhgd; kpd;tha;fisg; gad;gLj;jp ePu; Nru; Nrhbak; FNshiul;Lf;

fiurypd; kpd;gFg;ig khztiur; nra;J fhl;lr; nra;Aq;fs;.

• Nkw;gb kpd;gFg;Gr; nrad;Kiwapd; fNjhl;L kw;Wk; mNdhl;Lj;
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jhf;fq;fisAk; nkhj;jj; jhf;fj;ijAk; vOj khztiu topg;

gLj;Jq;fs;.

• kpd;gFg;Gr; nrad;Kiwapd; fNjhl;L kw;Wk; mNdhl;L vd;d

vd tpsf;Fq;fs;.

• cUf;fpa Nrhbak; FNshiul;L my;yJ jputkhf;fpa Nrhbak;

FNshiul;il kpd;gFg;G nra;tjd; %yk; Nrhba cNyhfg;

gpupj;njLg;G eilngWnkdf; Fwpg;gpLq;fs;.

• lTdpd; fyk; vdg; ngau; ngWk; tpNrl fynkhd;iwg; gad;gLj;jp

ifj;njhopy; uPjpahf ngUkstpy; Nrhbak; gpupj;njLg;G eilngW

fpd;wnjdf; Fwpg;gpLq;fs;.

• lTdpd; fyj;jpy; gad;gLj;jg;gLfpd;w kpd;tha;fisg; ngaupLq;fs;.

• lTdpd; fyj;jpd; mNdhl;bYk;> fNjhl;bYk; eilngWk; jhf;fq;

fis khztu;fis vOjr; nra;Aq;fs;.

• Nkw;gb nrad;Kiwapd; gf;ftpisT FNshupd; vdf; Fwpg;gpLq;fs;.

• glk; my;yJ fhnzhspf; fhl;rpfisg; gad;gLj;jp lTdpd; fyj;jpd;

mikg;ig tptupj;Jf; $Wq;fs;.

• kpd;gFg;G njhlu;ghd mwpitg; gad;gLj;jp kpd;Kyhkply; eil

ngWnkd tpsf;Fq;fs;.

• ,Uk;G Nkw;gug;gpy; nrk;G KyhkpLjy; vt;thW vd nra;J

fhl;Lq;fs;.

• ,q;F kpd; Kyhkpl Ntz;ba nghUs; fNjhl;lhfr; nraw;gLnkdf;

Fwpg;gpLq;fs;.

• Kyhkpl Ntz;ba cNyhfj;jpd; Neu; mad;fs; mlq;Fk; xU

fiuryhd kpd;gFnghUs; ,Uf;f Ntz;Lnkdf; Fwpg;gpLq;fs;.

• Fwpj;j cNyhfj;jpd; Neu; mad;fis fiurYf;F toq;ff;$ba

cNyhfkhf mNdhl;Lf;F ,Uf;f Nz;Lnkdf; Fwpg;gpLq;fs;.

• kpd;Kyhkplypd; gad;fisf; Fwpg;gpLq;fs;.

Kf;fpa vz;zf;fUf;fs; (

• kpd;gFnghUs;

• kpd;ghfg; nghUs;

• cNyhf gpupj;njLg;G

• kpd;Kyhkply;

jutpUj;jp cs;sPLfs;  (-

Kfitfs;> CuSO
4
 ePu;f;fiury;> NaCl ePu;f;fiury;> kpd;tha;fs;

fzpg;gPLk; kjpg;gPLk;(

khztu; FO NtiyfspyPLgl;Ls;s NghJ gpd;tUk; epajpfspd; mbg;gilapy;

khztu;fis kjpg;gPl;Lf;F cl;gLj;Jq;fs;.

• mwpTiufisg; gpd;gw;wy;.

•  Cf;fj;Jld; nraw;gly;

•  mtjhdpg;Gj; jpwd;.

•  Ntiyj; jsj;ijr; Rj;jkhfg; Ngzy;.
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.8 ( mupg;G nraw;ghL gw;wpj; Njb Ma;thu;.

ghlNtisfs; ( 03

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• mupg;G vd;why; vd;d vd;gjid tpgupg;ghu;.

• ,Uk;G JUg;gpj;jiyg; ghjpf;Fk; fhuzpfisf; fz;lwpthu;.

• JUg;gpbj;jypw;fhd epge;jidfisf; $Wthu;.

• JUg;gpbj;jy; nrad;Kiw eilngWk; NghJ epfOk; njhlu;Ggl;l

,urhadj; jhf;fq;fisf; $Wthu;.

• ,Uk;G JUg;gpbj;jiy fl;Lg;gLj;JtJ vt;thW vd tpgupg;ghu;.

• ,Uk;G mu;g;gzg; ghJfhg;Gr; nrad;Kiwapid tpsf;Fthu;.

• jhf;fj;njhlupd; cjtpAld; ,Ug;gpd; fNjhl;Lg; ghJfhg;gpid

Nkw;nfhs;tjw;Fg; nghUj;jkhd cNyhfq;fisj; njupT

nra;thu;.

• ,Uk;G JUg;gpbj;jiyf; fl;Lg;gLj;Jtjd; Kf;fpaj;Jtj;jpw;F

$Ljy; Mu;tk;  fhl;Lthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• cNyhf mupg;G vd;why; vd;d vdTk; mJ vt;thW eilngW

fpd;wJ vdTk; tpsf;Fq;fs;.

• md;whl tho;tpy; JUg;gpbj;jy; njhlu;ghd khztupd; mDgtq;

fisf; $WkhW khztiu topg;gLj;Jq;fs;.

• JUg;gpbj;jypd; jPq;Ffis vLj;Jf;fhl;l tiuglq;fs;> fhnzhsp

fhl;rpfisg; gad;gLj;Jq;fs;.

• ePu;> xl;rprd; vd;gd JUg;gpbj;jYf;F mtrpakhdit vd;gjid

fhl;l gupNrhjid xd;iw xOq;FgLj;Jf.

• gpd;tUk; epiyikfs; JUg;gpbj;jypd; kPJ vj;jifa tpisT

fis Vw;gLj;Jk; vd;W fhl;l vspa nraw;ghLfspy; <LgLq;fs;.

• mkpyj; jd;ikfs;

• %yj; jd;ikfs;

• cg;Gj; jd;ikfs;.

• JUg;gpbj;jy; nrad;Kiwapy; mkpy> fhu> cg;G epiyikfs;

vt;thW JUg;gpbj;jy; nrad;Kiwia ghjpf;Fk; vd tpsf;Ff.
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• tspapy; jpwe;J itf;fg;gLk; NghJ vt;thW ,Uk;G JUg;gpbf;Fk;

;vd tpsf;Fq;fs;.

• ,Uk;Gj; Jz;nlhd;W tspapy; ePupy; jpwe;J itf;fg;gLk; NghJ

JU vt;thW cUthFk; vd tpsf;Fq;fs;.

• fhNjhl;Lg; ghJfhg;igAk; ,ul;il cNyhfj; JUg;gpbj;jiyAk;

fhl;l vspa nraw;ghnlhd;iwr; nra;J fhl;Lq;fs;.

• JUg;gpbj;jiyf; fl;Lg;gLj;Jtjd; Kf;fpaj;Jtj;ijAk; fl;Lg;

gLj;jy; KiwfisAk; fye;JiuahLq;fs;. ehshe;j tho;tpy;

,t;TNyhfq;fis vt;thW ghJfhg;ghf gad;gLj;jyhk; vdTk;

fye;JiuahLq;fs;. ,it njhlu;ghf mwpf;if jahupj;J

mjid Kd;itf;f cjTq;fs;.

Kf;fpa vz;zf;fUf;fs; (

• mupj;jy;.

• JUg;gpbj;jy;.

• ,ul;il  cNyhfj; JUg;gpbj;jy;.

• fNjhl;Lg; ghJfhg;G

jutpUj;jp cs;sPLfs;  (-

rpwpa ,Uk;ghzpfs;

Nrhjidf; Foha;fs;

fzpg;gPLk; kjpg;gPLk;(

khztu; FO JUg;gpbj;jy; njhlu;ghf mwpf;if jahupf;Fk;

NghJ gpd;tUk; epajpfspd; mbg;gilapy;

khztu;fis kjpg;gpLq;fs;.

• juTfspd; nrk;ik

• nghUj;jkhd> NghJkhd juTfisg; Ngzy;.

• JUg;gpbj;jiy jLf;Fk; Kiwfs; njhlu;ghd

  jfty;fis Kd;itj;J tpsf;Fk; nrad;Kiw.
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.9 ( IjNuhfhgd;fisAk; mit rhu;e;j fpisg; nghUl;fspd;

,ay;GfisAk; gad;fisAk; Njbaha;thu;.

ghlNtisfs; ( 03

fw;wy; NgWfs; (

,jidf; fw;Fk; khztdu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• fhgd; kw;Wk; Ijurd; kl;Lk; mlq;Fk; Nru;itfspd; $l;lkhf

IjNuh fhgid tptupg;ghu;.

• C- C xw;iwg; gpizg;igAk; C-H xw;iwg; gpizg;igAk; nfhz;l

IjNuh fhgd; $l;lkhf my;Nfidf; (alkane) Fwpg;gpLthu;.

• mw;Nfdpd; Neu;r;rq;fpyp fl;likg;ig tiuthu; ($baJ 5 fhgd;

mZf;fs;)

• vjPdpd; (ethene) vjPdpd; ngWjpfspd; fl;likg;ig tiue;J

fhl;Lthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• md;whl ghtidapYs;s vupnghUs; tiffs; rpytw;iwg;

gl;baw;gLj;JkhW khztiuf; NfSq;fs;. (kz;nzz;nza;>

ngw;Nwhy;> nkOF> cau;thA Nghd;w)

• Nkw;gb vupnghUs;fspd; mikg;G> Mf;ff;$Wfs; gw;wp fye;Jiu

ahLq;fs;.

• Nkw;gb vupnghUspy; cs;s fhgd; kw;Wk; Ijurid Nrhjpj;jwptjw;

fhd vspa nraw;ghnlhd;iw mikAq;fs;.

• ngUk;ghyhd vupnghUl;fs; C iaAk; H iaAk; khj;jpNk nfhz;lit

vdj; jPu;khdpAq;fs;.

• C , HI khj;jpuk; nfhz;Ls;s Nru;it IjNuhfhgd; vdg;gLk;

vdf; $Wq;fs;.

• C -H kw;Wk; C-C xw;iwg; gpizg;Gf;fis khj;jpuk; nfhz;l

IjNuh fhgd; Nru;itfis mw;Nfd; vd tptupAq;fs;.

• mw;Nfd;fspd; Neu;r;rq;fpypf; fl;likg;ig ($baJ 5 fhgd;

mZf;fs;) tiua topg;gLj;Jq;fs;.

• nghUj;jkhd jputpaq;fisg; gad;gLj;jp vspa mw;Nfd;fspd;

fl;likg;igg; fl;bnaOg;Gq;fs;. ($baJ 2 fhgd; mZf;fs;)

• mw;NfDf;fhd nghJ #j;jpuk; xd;iwf; fl;bnaOg;Gq;fs;.

(n = fhgd; mZf;fspd; vz;zpf;if )
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• mw;Nfd;fspd; fl;likg;gpD}lhf mw;fPd;fspd; fl;likg;ig

mwpKfQ; nra;Aq;fs;. (- c- c-   - c = c - ) (Ethane - Ethene)

• FNshNuh vjPd;> ehw;GNshNuh vjPd; vd;gd vjPdpd; ngWjpfs;

vd mwpKfk; nra;Aq;fs;.

• gpd;tUtdtw;wpd; fl;likg;ig khztu;fis tiuar; nra;Aq;fs;.

ehw;GNshNuh vjPd;> itidapw; FNshiul;L> (FNshNu vjPd;)

Mfpatw;wpd; fl;likg;Gf;fis khztiu tiuar; nra;Aq;fs;.

Kf;fpa vz;zf;fUf;fs; (

IjNuhfhgd;fs;> mw;Nfd;> vNjd;> vjPd;> FNshNuh vjPd;

(itidapw; FNshiul;L)> ehw; GNshNwhvjPd;

jutpUj;jp cs;sPLfs;  (

ngw;Nwhy;> Bry;> kz;nzz;nza;> nkOF> fy;rpak;> Ijnuhl;irl;L>

nrg;G ry;Ngw;W> Kfit> fz;zhb> jl;L> gpup];ly; ml;ilfs;>

fsp ];iwNuhNghk; ml;il> Fr;rpfs;> ge;Jfs; mlq;fpa ngl;b.

fzpg;gPLk; kjpg;gPLk;(

gpd;tUk; epajpfisg; gad;gLj;jp khztu;fis kjpg;gpLf.

• my;Nfd;fs; vjPd; kw;Wk; mjd; ngWjpfs;

• Mf;fj;jpwd;

• nghUj;jkhdJk; rpf;fdkhdJkhd jputpaq;fis cgNahfpf;Fk; jd;ik.

• nrk;ik
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Nju;r ;rp 0 2 ( tho;f;ifapd; juj;ij Nkk;gLj;Jtjw;F rlg;nghUs;>

rlg;nghUspd; ,ay;Gfs; mtw;wpw;fpilNa epfOk; ,ilj;

jhf;fq;fs; gw;wp EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.10 ( gy;gFjpaq;fspd; gy;tifikiaf; fz;lha;thu;.

ghlNtisfs; ( 03

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• xUgFjpak;> gy;gFjpak;> gy;gFjpakhjy;> kPstUk; myF

Nghd;w nrhw;gjq;fis tpsf;Fthu;.

• gy;gFjpaq;fs; mjd; cUthf;fq;fspd;  mbg;gilapy; tifg;

gLj;Jthu;.

• ,aw;if> njhFg;G Mfpa gy;gFjpaq;fSf;F cjhuzk;

toq;Fthu;.

• fl;likg;gpd; mbg;gilapy; gy;gFjpaq;fis tifg;gLj;Jtu;.

• glj;jpd; %yk; Neu;Nfhl;L> fpisj;j> FWf;F ,izg;G mbg;gil

apy; gy;gFjpaq;fisf; fhl;rpg;gLj;Jthu;.

• jug;gl;l xUgFjpaj;jpypUe;J ngwg;gl;l gy;gFjpaj;ijf; Fwpg;

gpLthu;. mtw;wpd; gad;ghl;ilf; $Wthu;.

• md;whl tho;tpYk; njhopy; KiwapYk; gy;gFjpapd; Kf;fpaj;

Jtj;ij tpgupg;ghu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• vjPd; khjpupfis ,izj;Jg; ngupa %yf;$Wfis mikf;f

khztiu topg;gLj;Jq;fs;.

• vjPd; %yf;$w;iw xd;W Nru;j;J cUthf;Fk; ghupa %yf;$Wfs;

nghypj;jPd; (Polyethylene) vdg;gLk; vdTk; ,J xU gy;gFjpak;
vdTk; mwpTiu toq;Fq;fs;.

• fPOs;s cjhuzq;fspd; %yk; xUgFjpak;> gy;gFjpak; kw;Wk;

kPstUk; myF vDk; nrhw;fis tpsf;Fq;fs;.

• xU gFjpa %yf;$Wfs; Nru;e;J cUthf;Fk; ghupa

%yf;$Wfs; gy;gFjpaq;fs; vdg;gLk; vdf; $Wq;fs;.

• gy;gFjpankhd;iw cUthf;f khwp khwp NrUk; mbg;gil

myFfis my;yJ %yf;$Wfis xUgFjpak; vdg;gLk;

vdf; $Wq;fs;.

• xU gFjpaq;fs; xd;W Nru;e;J cUthFjy; gy;gFjpak;

gy;gFjpakhf;fy; vdg;gLk; vdf; $Wq;fs;.

• nghyptPidw; FNshiuw; (Polyvinyl Chloride) (PVC), nghypehw;
GNshNuh vjPd; (Polytetrafluoroethene) (PTFE) Mfpatw;wpd; fl;likg;ig

tiua khztiu <LgLj;Jq;fs;.

• gy;gFjpaq;fis ,aw;if gy;gFjpaq;fs; vdTk; nra;if

gy;gFjpaq;fs; vdTk; mtw;wpd; mbg;gilapy; tifg;gLj;Jq;fs;.
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gy;gFjpaq;fs;

   (cw;gj;jpapd; mbg;gilapy;)

,aw;if gy;gFjpaq;fs; njhFg;G gy;gFjpaq;fs;

• ,aw;if ,wg;gu; • nghyp vjPd;

• Gujk; •    PVC

• khg;nghUs; • nlg;Nyhd;(Teflon) (PTFE)

• fpisf;Nfhrd; • nghyp];iuupd;

• nrypNyhR

• cjhuzq;fs; je;J gy;gFjpaq;fis mtw;wpd; fl;likg;gpd;

mbg;gilapy; FWf;F ,izg;Gf;fs;> fpisj;j  Neu;Nfhl;Lg;

gy;gFjpaq;fs; vd tifg;gLj;Jq;fs;.

• tiuglj;jpd; mbg;gilapy; gy;gFjpaq;fis FWf;F ,izg;G>

fpisj;j kw;Wk; Neu;Nfhl;Lg; gy;gFjpaq;fs; vdf; fhl;Lq;fs;.

• ehshe;j tho;f;ifapYk;> ifj;njhopypYk; gy;gFjpaq;fspd;

gad;fisf; fz;lwpa khztUf;F xg;gil toq;Fq;fs;.

Kf;fpa vz;zf;fUf;fs; (

• xUgFjpak;> gy;gFjpak;> kPz;LtUk; myF

• gy;gFjpakhf;fy;.

• ,aw;ifg; gy;gFjpaq;fs;.

• nraw;ifg; gy;gFjpaq;fs; (njhf;fg;gl;l gy;gFjpaq;fs;)

• Neu;Nfhl;Lg; gy;gFjpaq;fs;.

• fpisj;j gy;gFjpaq;fs;.

• FWf;Fg; gpizg;Gw;w gy;gFjpaq;fs;.

jutpUj;jp cs;sPLfs;  (

• fsp / ];iuNuhNghk; ge;Jfs;

• ,izf;Fk; Nfhy; (Fr;rpfs;)

• gpup];ly; ml;il

• khu;f;fu; Ngdh

• ghlE}y;;

• Vida mr;Rg; nghUl;fs;.

fzpg;gPLk; kjpg;gPLk;(

ehshe;j tho;tpYk;> ifj;njhopypYk; gy;gFjpaq;fspd; gad;ghL

njhlu;ghd xg;gil njhlu;ghf khztupd; nrayilit kjpg;gpLf.

•  ts E}y;fisAk;> gj;jpupiffisAk; Clfq;fisAk; gad;gLj;Jk; msT

•  Mf;fj;jpwd;

•  nrk;ik

•  ntspg;gLj;Jk; KbTfs;
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Nju;r ;rp 0 3 ( tpidj;jpwidAk; tpisjpwidAk; cr;r kl;lj;jpy;

Ngzg;gLk; tifapy; ntt;NtW tbtpyhd rf;jpfisAk;>

rlg;nghUSld; ,it fhl;Lk; ,ilj;jhf;fq;fisAk;>

rf;jp epiy khw;wq;fisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.1 ( nghwpKiw miyfs; kw;Wk; kpd;fhe;j miyfspd;

,ay;Gfis Muha;thu;.

ghlNtisfs; ( 07

fw;wy; NgWfs; (

,jidf; fw;Fk; khztdu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• nghwpKiw miyapaf;fj;jpd; ,ay;gpid nraw;ghl;bd; %yk;

fhl;Lthu;.

• nghwpKiw miyfs; nghUl;fis ,lkhw;whky; rf;jpia

CLflj;Jfpd;wd vdf; $Wthu;.

• FWf;fiy kw;Wk; nel;lhq;fiyfs; vd;gtw;iw NtWgLj;jp

mtw;wpw;F nghUj;jkhd cjhuzq;fisAk; jUthu;.

• miyfspd; tiu gl gpujpepjpj;Jtq;fs; (graphical representations)
%yk;>

• miyapaf;fj;jpd; gz;gpid tpsf;Fthu;.

• miyapaf;fj;jpd; ngsjPff; fzpaq;fis (kPbwd;> miyePsk;>

tPr;rk;> miyapd; fjp) tpsf;Fthu;.

• kpd;fhe;j miyfs; vDk; ,d;ndhU tifahd miy ,Ug;gjhff;

$Wthu;.

• kpd;fhe;j miyfs;> CryhLk; (MlYUk;) kpd; kw;Wk; fhe;jg;

Gyq;fis xd;Wf;nfhd;W nrq;Fj;jhf miy guTk; jpirapy;

nfhz;bUf;fpd;wd vd;gjidf; $Wthu;.

• kpd;fhe;j miyf;F gpd;tUk; ,ay;Gfs; ,Ug;gijf; Fwpg;gpLthu;.

• gutyiltjw;F Clfk; mtrpakpy;iy vdf; Fwpg;gpLthu;.

• ntw;wplj;jpy;  vDk; khwhff;fjpapid nfhz;bUf;

Fk; vd;gijf; Fwpg;gpLthu;.

• FWf;fiyfshf gutyilAk; vd;gij tpsf;Fthu;.

• ntg;gk; kw;Wk; xsp vd;gd #upadpypUe;J Gtpf;F kpd;fhe;j

miyfshf flj;jg;gLfpd;wd vdf; $Wthu;.

• kpd;fhe;jj; jpUrpaj;jpid mwpKfg;gLj;jp mjd; thndhyp> fPo;

nre;epw> fl;Gyd;> GwCjh> X - fjpu;>  - fjpu; gFjpfspd; cw;gj;jpg;

gad;fis tpsf;Fthu;.
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ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• nghUj;jkhd mikg;gpd; cjtpAld; my;yJ rpypq;fpiag;

gad;gLj;jp FWf;fiy kw;Wk; nel;lhq;F miyapd; miy

,af;fj;jpd; ,ay;igf; fhl;;Lq;fs;.

• ,r;nraw;ghl;il mtjhdpg;gjd; %yk;

• nel;lhq;F miy ,af;fj;jpd; NghJ miyapd; ,af;f

jpirapD}lhf Jzpf;fiffs; miyAk; vdTk;

• FWf;fiy ,af;fj;jpd; NghJ miyapd; ,af;f jpirf;Fr;

nrq;Fj;jhf Jzpf;iffs; miyAk; vdTk;.

• miyfspD}lhf Jzpf;iffs; ,lkhwhJ rf;jp

,lkhWnkdTk; khztu;fSf;F tpsf;Fq;fs;.

• tupg;glq;fspd; cjtpAld; FWf;fiy kw;Wk; nel;lhq;F miy

,af;fj;ij tpsf;Fq;fs;.

• nel;lhq;F> FWf;F miyfSf;F cjhuzq;fis Kd;itf;Fk;gb

khztiu topg;gLj;Jq;fs;.

• nel;lhq;F> kw;Wk; FWf;fiyf;fhd ,lg;ngau;r;rp - J}u tiuig

mwpKfQ; nra;Aq;fs;. miy nraw;ghl;il tiuG %yk;

fhl;lyhk; vdf; Fwpg;gpLq;fs;

• xU miy ,af;fj;jpd; ,lg;ngau;r;rp J}u tiugpd; JizAld;

miy ,af;fk; rhu;ghd tPr;rk;> fjp> miy ePsk; kw;Wk;

kPbwd; Nghd;w ngsjpf ,ay;Gfis tpsf;Fq;fs;.

• xd;Wf;nfhd;W nrq;Fj;jhf mikAk; kpd; kw;Wk; fhe;jGyq;fs;

miyAk; NghJ eilngWk; kpd;fhe;j miy cUthFnkd

nghUj;jkhd tupg; glj;jpd; cjtpAld; tpsf;Fq;fs;.

• kpd;fhe;j miy ,af;fj;jpd; gpd;tUk; ,ay;Gfs; ntspg;gLj;Jk;

tifapy; nghUj;jkhdthW fye;Jiuahliy elhj;Jq;fs;.

• kpd;fhe;j miy nrYj;Jiff;F Clfk; mj;jpahtrpakpy;iy.

• ntw;wplj;jpy; 3 x 108 ms-1 khwf;fjpiaf; nfhz;Ls;sJ.

• ,it FWf;fiy miy tbtpy; nry;Yfpd;wJ.

• thndhyp miyfs;> nrq;fPo; fjpu;fs; (IR) fl;Gyf;fjpu;fs;>

fopa+jhf; fjpu;fs; (UV) > X - fjpu;fs;  r- fjpu;fs; vd;gtw;wpd;

cw;gj;jpg; gad;ghLfisf; Fwpg;gpLq;fs;.

• kpd;fhe;j jpUr;rpaj;ij mwpKfQ; nra;Aq;fs;.

• thndhyp miyfs;> IR fjpu;g;G> Njhw;w fl;Gy xsp> UV fjpu;fs;

X - fjpu;fs;  -fjpu;fs; Mfpatw;wpd; gad;fis RUf;fkhff;

fye;JiuahLq;fs;.
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Kf;fpa vz;zf;fUf;fs; (

nghwpKiw miyfs;> nel;lhq;F miyfs;> FWf;fiyfs;> kPbwd;

miy ePsk;> miyapd; fjp> tPr;rk;> kpd;fhe;j miyfs;> kpd;fhe;j

jpUrpak;

jutpUj;jp cs;sPLfs; (

rpypq;fp

fzpg;gPLk; kjpg;gPLk;(

FOr; nraw;ghl;bYk;> fye;JiuahlypYk; <Lgl;Ls;sNghJ gpd;tUk;

epajpfisg; gad;gLj;jp khztu;fis kjpg;gpLf.

• rupahd mtjhdpg;Gg;gb Jyq;fy;.

• fye;Jiuahlypy; Cf;fj;Jld; nraw;glTk;;.

• cgfuzq;fis nghUj;jkhd Kiwapy; gad;gLj;jy;.
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Nju;r ;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.2 ( ehshe;j tho;f;ifr; nraw;ghLfspYk; tpQ;Qhd

mbg;gilahd NtiyfspYk; xyp miyfs; gw;wpa

mwptpidg; gad;gLj;Jthu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• xyp miyfspd; nel;lhq;Fg; gz;gpid tpgupg;ghu;.

• xyp miyfs; xU njhluhd neUf;fiyAk; Ijhf;fy;fisAk;

nfhz;Ls;s vd tpgupg;ghu;.

• xyp miyfs; CLflj;jg;gLgtjw;F xU Clfk; mtrpak;

vdf; $Wthu;.

• tsp> jputq;fs; kw;Wk; jpz;kq;fspy; xypapd; fjpapd; msit xOq;F

tupirfspy; $Wthu;.

• xyp gpwg;gpf;fg;gLk; Kiwikf;Nfw;g ,irf;fUtpfis tifg;

gLj;Jthu;.

• xypapd; ,ay;Gfshf RUjp> cug;G> kw;Wk; xypapd; gz;G Mfpa

tw;iw Vw;Wf;nfhs;thu;.

• RUjp kPbwdpYk;> cug;G tPr;rfj;jpYk; xypapd; gz;G xyp KjypYk;

jq;fpAs;sjid Vw;Wf;nfhs;thu;.

• Nfs;jF jho; xyp (<20 Hz) kw;Wk; Nfs;jF kpif xyp  (>20000 Hz)
kPbwd;fs; vd;gtw;iw ntspg;gLj;Jthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• tupg;glq;fs;> Vida tsq;fs; (cap&l;lg;gl;l glq;fs;>

fhnzhspf; fhl;rpfs;) Nghd;wtw;iwg; gad;gLj;jp tpsf;Fq;fs;.

• neUf;fq;fSk; Ijhf;fq;fSk; xyp miyfspy; njhlu;r;rpahf

cs;slf;Fk; / eilngWk; vd;gij tpsf;Fq;fs;.

• xyp nel;lhq;F miy tbtpy; nrYj;jg;gLk; vdf; Fwpg;gpLq;fs;.

• xypapd; nrYj;Jiff;F xU Clfk; mtrpak; vd tpsf;Fq;fs;.

• xypapd; fjpapd; gUkd; thA> jputk;> jpz;kk; vd;w mbg;gilapy;

mjpfupf;Fk; vdf; Fwpg;gpLq;fs;.

• gy;NtW rq;fPjf; fUtpfspd; cjtpAld; xyp vg;gbg; gpwg;gpf;fg;

gLfpd;wJ vdr; nra;J fhl;Lq;fs;. mtw;iw tsp epuypd;>

,ioapd;> nkd;rt;tpd; mjpu;T vd;wthW tifg;gLj;Jq;fs;.
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• nghUj;jkhd xyp Kjy;fspd; cjtpAld; tPr;R> cug;G> xypg;gz;G

Mfpad njhlu;ghf mDgtq;fs; ngwr; nra;Aq;fs;.

• gpd;tUtdtw;Wf;;fpilapyhd njhlu;igf; fhl;Lq;fs;.

• RUjp;> kPbwDf;Fk;.

• cug;G tPr;rpw;Fk;.

• xypapd; gz;G xyp KjYf;Fk; (miyapd; tbtk;)

• Nfs;jF xypapd; tPr;R> fopnahyp fPo; xyp Mfpatw;iw mwpKfg;

gLj;Jk; tifapy; fye;Jiuahliy elhj;Jq;fs;.

• fopnahyp> fPo;xyp Nghd;wtw;wpd; gad;fis fye;JiuahLq;fs;.

Kf;fpa vz;zf;fUf;fs;(

xyp miyfs;> xypapd; fjp> RUjp> cug;G> xypapd; gz;G>

Nfs;jF xypapd; tPr;R> nrq;fPo; xyp> fopnahyp

jutpUj;jp cs;sPLfs; (

,irf;fUtpfs;> ,irf;ftu; njhFjp

fzpg;gPLk; kjpg;gPLk;(

fye;Jiuahlypy; <Lgl;Ls;sNghJ gpd;tUk; epajpfisg; gad;gLj;jp

khztu;fis kjpg;gpLf.

• fye;Jiuahlypy; Cf;fj;Jld; gq;Fgw;wy;.

• nghUj;jkhd juTfis Kd;itj;jy;.

• nrad;Kiwf;F nghUj;jkhf Maj;jkhjy;.

• kw;wtu;fspd; fUj;Jf;F kjpg;gspj;jy;.
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Nju;r;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.3 ( ehshe;j nraw;ghLfspw;Fk;> tpQ;Qhdj; Njitfspw;Fk;

gad;gLk; Nfj;jpu fzpj xspapaw; Nfhl;ghLfSk;

tpjpKiwfSk; gw;wp Muha;thu;.

ghlNtisfs; ( 12

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iwr; nra;a KbAk;.

• tise;j Mbfspy; Njhw;Wtpf;fg;gLk; tpk;gq;fspd; jd;ikapid

Muha;tjw;fhd nraw;ghLfisr; nra;thu;.

• KidT> tistpd; ikak;> Ftpak; kw;Wk; Kjd;ik mr;R

Mfpatw;iw Ftpthb kw;Wk; Fopthbfspy; ,dq;fhz;ghu;.

• Ftpthb kw;Wk; Fopthbfspy;gLk; fjpu;fspd; elj;ijapid

tpsf;Ftjw;Fj; njwpg;G tpjpfisg; gad;gLj;Jthu;.

• Kjd;ik mr;rpw;Fr; rkhe;jukhd fjpu;

• tisT ikaj;jpD}lhfr; nry;Yk; fjpu;

• Ftpaj;jpD}lhfr; nry;Yk; fjpu;

• FopT Mbfspdhy; Njhw;Wtpf;fg;gLk; tpk;gq;fspw;Ff; fjpu;g;glq;fis

tiuthu;.

(u ®  a , u > r , u = r, r > u > f ,  u = f , u < f )

• FtpT Mbfspy; Njhw;Wtpf;fg;gLk; tpk;gj;jpw;fhd fjpu;g;glk; tiuthu;.

• tise;j Mbfisg; nghUj;jkhd re;ju;g;gq;fspy; gad;gLj;Jthu;.

• Kwptpidr; nra;J fhl;Ltjw;fhf vspa gupNrhjidnahd;iw

elhj;Jthu;.

• mlu;e;j kw;Wk; Ijhd Clfq;fs; vDk; gjq;fis tpsf;Fthu;.

• KwpT tpjpfisf; $Wthu;.

• KwpTf; Fzfj;jpid (KwpTr; Rl;b)  tpsq;fpf; nfhs;thu;.

• KO cl;njwpg;gpid nra;J fhl;Ltjw;fhf nraw;ghLfis

elhj;Jthu;.

• “mtjpf;Nfhzk;” vDk; gjj;jpid tpsf;Fthu;.

• KO mfj;njwpg;G eilngWk; epfo;TfisAk;> KO mfj;njwpg;gpd;

gad;ghl;ilAk; $Wthu;.

• FtpTtpy;iyfs; kw;Wk; FopT tpy;iyfspy; Njhw;Wtpf;fg;gLk;

tpk;gq;fspd; jd;ikfis Muha;tjw;fhd nraw;ghLfis elhj;Jthu;.

•  tpy;iyapd; Kjd;ik mr;R> Ftpak;> xspapay; ikak; vDk;

 gjq;fis tpsf;Fthu;.
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• gpd;tUk; fjpu;fs; tpy;iyfspy; gLk;NghJ mtw;wpd; elj;ijia

tpsf;Fthu;.

•  Kjd;ik mr;rpw;F rkhe;jukhd fjpu;

•  xspapay; ikaj;jpw;$lhd fjpu;

•  Ftpaj;jpD}lhf nry;Yk; fjpu;

• xspapd; kPSk; jd;ikf; Nfhl;ghl;bid tpsf;Fthu;.

• FtpT tpy;iyfspdhy; Njhw;Wtpf;fg;gLk; tpk;gq;fspw;fhd

fjpu;g;glq;fis tiuthu;.

(U Fwpg;gJ Kbtpyp> u>2f, u = 2f,  f<u<2f, u=f, u<f)

• FopT tpy;iyfspy; cz;lhf;fg;gLk; tpk;gj;jpw;F fjpu;g;glk;

tiuthu;.

• FtpT> FopT tpy;iyfs; gad;gLj;jg;gLk; re;ju;g;gq;fSf;F

cjhuzq;fs; jUthu;.

• vspa EZf;Ff; fhl;bnahd;wpd njhopw;ghl;bidf; fjpu;g;glk;

%yk; tpsf;Fthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• Ftpthb> Fopthb Mfpatw;wpdhy; cUthFk; ntt;NtW

tifahd tpk;gq;fisg; gw;wpa vspa nraw;ghLfisr; nra;J

fhl;b mtjhdpf;f khztiu topg;gLj;Jq;fs;.

• tpk;gq;fspd; ,ay;Gfshd kha  tpk;gk;> nka; tpk;gk;> Neuhd>

jiyfPo; cUg;ngUj;j> cUr;rpWj;j mtjhdpg;Gf;fis ntspg;

gLj;Jk;  tifapy; mtu;fSld; fye;Jiuahliy elhj;Jq;fs;.

• xU tisahbapd; jiyik mr;R> Ftpak;> tisT ikak;

KidT Mfpatw;iw tpsf;Fq;fs;.

• jiyik mr;Rf;F rkhe;jukhf gazpf;Fk; fjpu;> tisT

ikaj;jpD}lhf gazk; nra;Ak; fjpu;> Ftpaj;jpD}lhfg;

gazpf;Fk; fjpu; Mfpad Mbapd; kPJ gLk; NghJ njwpg;gilAk;

tpjj;ij tiuglj;jpd; %yk; tiua Fwpj;j khztiu

topg;gLj;Jq;fs;.

• Ftpthbapdhy; cUthf;fg;gLfpd;w tpk;gq;fis ,dkwpa fjpu;

tupg; glq;fis tiua khztiu topg;gLj;Jq;fs;.

•   (u ®  a , u = r, r > u > f ,  u = f , u <  f )

Nghd;w re;ju;g;gq;fspy; Fopthbfspdhy; cUthf;fg;gLk; tpk;gq;

fis mwpa fjpu; tupg;glq;fis tiua khztiu topg;

gLj;Jq;fs;.

• ehse;j tho;tpYk; NtWre;ju;g;gq;fspYk; tisthbfspd;

gad;ghL njhlu;ghf fye;JiuahLq;fs;;.
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• tsp/ePu; > tsp/fz;zhb Nghd;w tpj;jpahrkhd xspCLfhl;Lk;

Clfq;fisAk;> nky;ypa xspf;fw;iwfisAk; (pencil ray)

gad;gLj;jp xspKwpitr; nra;Jfhl;Lq;fs;.

 xspahy; mlu;e;j Clfk;> xspahy; Ijhd Clfk; vDk;

nrhw;gjq;fis tpsf;Fq;fs;.

 gLfjpu;> Kwpfjpu;> gLGs;spapy; cs;s nrt;td;> gLNfhzk;>

KwpNfhzk; Mfpa nrhw;gjq;fis mwpKfg;gLj;jp xspKwpT

tpjpfisf; Fwpg;gpLq;fs;.

 xspKwpTr;Rl;bia mwpKfk; nra;Aq;fs;. (gz;GuPjpahf)

 nghUj;jkhd xU nraw;ghl;bd; JizAld; KO cl;njwpg;ig

(KO mfj;njwpg;ig) nra;J fhl;Lq;fs;.

 Nkw;gbr; nrad;Kiwapd; mtjhdj;ij mbg;gilahff; nfhz;L

mtjpf; Nfhzk; vDk; gjj;ij tpsf;Fq;fs;.

 FtpT>FopT tpy;iyfs; ntt;NtW re;ju;g;gq;fspy; cz;lhf;Fk;

NtWgl;l tifahd tpk;gq;fis mtjhdpf;fr; nra;tjd; %yk;

tpk;gq;fspd; ,ay;Gfis Muha topg;gLj;Jq;fs;.

 FopT tpy;iyfspy; tpk;gq;fspd; epiyfis fz;lwptjw;F

nghUj;jkhd fjpu;g;glq;fs; tiutjw;F topg;gLj;Jq;fs;.

  Nghd;w nghUspd;

ntt;NtW epiyfSf;F FtpT tpy;iyapdhy; cz;lhf;fg;gLk;

tpk;gq;fspd; epiyfisf; fz;lwptjw;fhd fjpu;g;glq;fs;

tiutjw;F topfhl;Lq;fs;.
tpy;iyapd; xspapay; ikak;> Ftpak;> jiyik mr;R Mfpa

nrhw;gjq;fis tpsf;Ff.

gpd;tUk; gLfjpu;fSf;Fg; nghUj;jkhd Kwpfjpu;fis tiutjw;F

  topfhl;Lq;fs;

 jiyik mr;Rf;F rkhe;jukhfr; nrd;W tpy;iyapy; gLk;

  fjpu;

xspapay; ikaj;jpd; Clhfr; nry;Yk; fjpu;fs;

Ftpaj;jpd; Clhfr; nrd;W (FtpT tpy;iyf;F) / Ftpaj;ij

 Nehf;fpr; nrd;W (FopT tpy;iyf;F) tpy;iyapy; gLk; fjpu;

 fjpu;glj;jpd; cjtpAld; vspa EZf;Ff; fhl;bapd; njhopw;ghl;il

tpsf;Fq;fs;.
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Kf;fpa vz;zf;fUf;fs; (

nka; tpk;gk;> kha tpk;gk;> KidT> tisT ikak;> Ftpak;>

jiyik mr;R> fjpu; ,wF> KwpTr;Rl;b> mtjpf;Nfhzk;> KO

mfj;njwpg;G> vspa EZf;Ff;fhl;b

jutpUj;jp cs;sPLfs; (

FtpT Mb>  FopT Mb> FtpTtpy;iy> FopTtpy;iy> fz;zhbf;Fw;wp>

Crpfs;.

fzpg;gPLk; kjpg;gPLk;(

  nraw;ghl;by; <Lgl;Ls;sNghJ gpd;tUk; epajpfspd; fPo; khztu;fis

kjpg;gpLf.

• cgfuzq;fis nghUj;jkhd KiwapYk; ghJfhg;ghfTk;

gad;gLj;Jk; jpwd;.

• mtjhdpg;gpy; <LgLk; msT.

• KbTf;F tUk; tpjk;.

• VidNahUf;F cjTjy;.
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Nju;r ;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.4 ( ntg;gj;jpdJk;> ntg;gepiyapdJk; tpisTfis Muha;thu;.

ghlNtisfs; ( 12

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• ntt;NtW tifahd ntg;gkhdpfisg; ngaupLthu;. (,urk; -

fz;zhb kJrhuk; - fz;zhb> ,yf;fKiw / b[pl;ly;)

• ,urk; - fz;zhb ntg;gkhdpapd; njhopw;ghl;bidr; RUf;fkhf

tpsf;Fthu;.

• ntg;gepiyapd; nry;rpa]; msTj;jpl;lj;jpw;F mwpKfkhfpf;

nfhs;thu;.

• nfy;tpd; (jdpg;g+r;rpa) ntg;gepiy msTj;jpl;lj;jpw;F mwpKfkhf;

fpf; nfhs;thu;.

• nfy;tpd; msTj;jpl;lj;jpw;F nry;rpa]; msTj; jpl;lj;jpw;F

,ilapyhd njhlu;gpidf; $Wthu;.

• ntg;gkhdpiag; gad;gLj;jp gy;NtW  ntg;gepiyfis msg;ghu;.

• xU nghUspypUe;J ,d;ndhU nghUspw;F ntg;gk; gupkhw;wg;

gLtjw;fhd epge;jidiaf; $Wthu;.

• xU nghUspd;; ntg;gf; nfhs;sstpid tiuaWg;ghu;.

• xU gjhu;;j;jj;jpd; jd; ntg;gf; nfhs;stpid tiuaWg;ghu;.

• ntg;gg; gupkhw;wj;jpd; mstpid Q = mc  vDk; njhlu;gpidg;

gad;gLj;jpf; fzpj;jwpthu;.

• ntg;gepiyapid khw;whky; epiy khw;wkhdJ nghJthf

cUFepiyapYk;> nfhjpepiyapYk; epfOnkdf; Fwpg;gpLthu;.

• Mtpahf;fiyAk; MtpahjiyAk; gz;G uPjpahf tpsf;Fthu;.

• cUFepiy> ciwepiy> nfhjpepiy Mfpa nrhw;gjq;fis

tpsf;Fthu;.

• Mtpahjy; kw;Wk; ciwjypd; kiwntg;gq;fis tiuaWg;ghu;.

• cUfypd; jd;kiw ntg;gk; Mtpahjypd; jd; kiwntg;gk;

Nghd;w gjq;fis tiuaiw nra;thu;.

• nraw;ghLfspd; %yk; jpz;kk;> jputk; kw;Wk; thA Mfpatw;wpd;

tpupTfisr; nra;J fhl;Lthu;.

• ntg;gg; gupkhw;wk; eilngWk; %d;WKiwfisAk; tpgupg;ghu;.

• flj;jy;> fjpu;tPr;R kw;Wk; Nkw;fhTif %yk; ntg;gg; gupkhw;w

kilAk; re;ju;g;gq;fspw;fhd cjhuzq;fisf; $Wthu;.
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ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• gy;tifahd ntg;gkhdpfs; khztu;fSf;F fhl;b mtw;iwg;

ngaupLq;fs;.

• ntg;gepiyia msg;gjw;fhf ,ur epuypd; tpupifia

gad;gLj;Jfpd;wij tpsf;fp ,ur fz;zhb ntg;gkhdpiaf;

fl;bnaOg;Gk; tpjj;ij tptupAq;fs;.

• ePupd; nfhjpepiyiaAk;> cUFepiyiaAk; mbg;gilahff;

nfhz;L nry;rpa]; ntg;gepiy cUthf;fg;gl;Ls;sJ vd;gij

tpsf;Fq;fs;.

• nry;rpa]; mstpilf;Fk; nry;tpd; mstpilf;Fk; ,ilapyhd

njhlu;igf; Fwpg;gpLq;fs;.

• jd;ntg;gepiy mwpKfk; nra;J mjd; g+r;rpa Gs;sp rkd; - 2730 C

,w;Fr; rkd; vd tpsf;Fq;fs;.

• nry;rpa]; msTj;jpl;lk;> nfy;tpd; msTj; jpl;lk; vd;gdtw;Wf;

fpilapyhd njhlu;ig toq;Fq;fs;.

• jug;gl;Ls;s ntg;gkhdpfspd; JizAld; ntt;NtW ntg;gepiyfs;

msf;f khztiu topg;gLj;Jq;fs;.

• ntg;gepiy $ba nghUspypUe;J ntg;gepiy Fiwthd

nghUSf;F ntg;gk; flj;jg;gLnkd tpsf;Fq;fs;.

• ntg;gk; flj;jg;gLk; Kiwfis mwpKfg;gLj;Jq;fs;.  mk;Kiw

iag; ngaupLq;fs;.

• ntt;NtW Kiwfspd; %yk; ntg;gk; vt;thW flj;jg;gLfpd;wJ

vd;gjid njspthf tpsf;Fq;fs;.

• nghUs; xd;wpd; jd;ntg;gf; nfhs;ssit tiuaWq;fs;.

• nghUs; xd;wpd; ntg;gf; nfhs;ssT mg;nghUspd; jd;ntg;gf;

nfhs;sstpdJk; jpzptpdJk; ngUf;fkhFk; vd tpsf;Fq;fs;.

• MfNt gupkhw;wg;gLk; ntg;gf; nfhs;ssT Q = mc vdf;

Fwpg;gpLq;fs;.

• Q = mc  vd;gijg; gad;gLj;jp vspa fzpg;gPLfisr; nra;AkhW

khztiu topg;gLj;Jq;fs;.

• rlepiyapy; Vw;gLk; khw;wq; (epiykhw;wq;)fis tpgupAq;fs;.

jpz;kk;  - jputk;> jputk; - thA

• cUf;fypd; kiwntg;gk; tptupf;Ff. Mtpahjypd; kiwntg;gk;

tpsf;Fq;fs;.

• Mtpahjy; Mtpahf;fy; Mfpatw;Wf;fpilapyhd xw;Wik Ntw;Wik

apid tpsf;Fq;fs;.

• vspa nraw;ghLfspd; %yk; jpz;kk;> jputk;> thAf;fspd;

ntg;gtpupit gz;GuPjpahf tpsf;Fq;fs;.

• ehshe;j tho;tpy; ntg;gtpuptpd; Njhw;wg;ghl;il ,dq;fhz

khztiu topg;gLj;Jq;fs;.



47

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

Kf;fpa vz;zf;fUf;fs; (

• nry;rpa]; ntg;gepiy mstpil jdpg;g+r;rpa (nfy;tpd;) ntg;gepiy

mstpil

• xU nghUspd; ntg;gf; nfhs;ssT.

• jd;ntg;gf; nfhs;ssT

• cUFepiy> ciwepiy

• nfhjpepiy

• tpupif

• flj;jy;.

• cld;fhTif (Nkw;fhTif)

• fjpu;g;G

• epiy khw;wk;

• cUf;fypd; kiwntg;gk;

• Mtpahjypd; kiwntg;gk;

jutpUj;jp cs;sPLfs; ( - <UNyhf ehlh> ntg;gkhdp> ntg;gepWj;jp

fzpg;gPLk; kjpg;gPLk;(

ntg;gg; gupkhw;wk;> ntg;gepiyia mstply; Nghd;w nrad;Kiwapy; <Lgl;

Ls;sNghJ gpd;tUk; epajpapd; mbg;gilapy; khztu;fis kjpg;gplTk;.

• ntg;gepiyia nrk;ikahf gad;gLj;jy;.

• jpUj;jkhd mstPl;ilg; ngwy;.

• nghUj;jkhd KbTf;F tUjy;.
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Nju;r ;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.5 ( kpd; cgfuzq;fspd; kpd;rf;jp kw;Wk; tY vd;gtw;iwf;

fzpg;ghu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• kpd;cgfuzq;fspd; rf;jp ntspg;ghL> tY vd;gdtw;iw tpsf;Fthu;.

• rf;jp> tY njhlu;ghd vspa fzpg;Gfisr; nra;thu;.

• NtWgl;l kpd;cgfuzq;fspd; rf;jp> Efu;T> tY vd;gdtw;iw

xg;gpLthu;.

• tpidj;jpwd;kpf;f rf;jpg; gad;ghL vd;Dk; mbg;gilapy; NtWgl;l

kpd;rhjdq;fis xg;gpLthu;.

• rf;jp tpidj;jpwid mjpfupf;ff;$ba topKiwfis tpsf;Fthu;.

• tPl;L kpd;Rw;wpd; gFjpfisg; ngaupLthu;.

• fq;fzr; Rw;W Kiwapd; tPl;L kpd;Rw;wpd; ,izg;ig tpsf;Fthu;.

• kpd;rf;jpapid mstpL myfhf kWh  vDk; mstPl;il mwpKfk;

nra;thu;.

• tPl;L kpd;Rw;wpy; Nkw;nfhs;sg;gLk; Kw;fhg;Gfisf; $Wthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• cjhuzq;fisg; gad;gLj;jp kpd;rhjdq;fspy; eilngWk;

kpd;rf;jp NtW rf;jpfshf khWk; tpj;ij tpsf;Fq;fs;;.

• xU kpd;Dgfuzj;jpd; tY vd;gij tptupAq;fs;.

• kpd;Dgfuznkhd;wpdhy; Efug;gLk; rf;jpapd; msT E = Pt

%yk; ngwg;gLk; vd vLj;Jf; fhl;Lq;fs;.

• kpd;Dgfuzj;jpw;F V mOj;j tpj;jpahrk; toq;Fk; NghJ

mjD}lhf I kpd;Ndhl;lk; ghAkhapd; mjd; NghJ rf;jp

ntspg;ghl;bd; tPjk; (tY) P = VI  %yk; ngwg;gLk; vd vLj;Jf;

fhl;Lq;fs;.

• Nkw;gb epiyikfspd; fPo; E = VIt  vd;wthW kpd;Dgfuzj;jpdhy;

ngwg;gLk; rf;jpapd; msT mikAk; vdf; fhl;Lq;fs;.

• tpl;L kpd;Dgfuzq;fspd; tYtsitg; gl;baw;gLj;j khztiu

$Wq;fs;.
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• tPl;L kpd;Dgfuzq;fspy; Efug;gLk; rf;jpia fzpg;gpl khztiu

topg;gLj;Jq;fs;.

• Njrpa kpd;toq;fspy; ,Ue;J tPl;Lf;F toq;fg;gLk; kpd; 230V

50Hz Mly; kpd;Ndhl;lk; vdf; Fwpg;gpLq;fs;. .

• capu; fk;gp> nehJky; fk;gp vd;Dk; ,U kpd;tl;lq;fspd;

%yk; gpujhd toq;fy;fspy; ,Ue;J tPl ;bw;F kpd;

toq;fg;gLfpd;wJ vdf; Fwpj;Jf; fhl;Lq;fs;.

• tPl;Lr; Rw;wpy; tpsf;Fr; Rw;W> Fijr;Rw;W> vd ,U tif

fhzg;gLk; vdTk; Fijr;Rw;W nghJthf fq;fzr; Rw;W tif

vdTk; Fwpg;gpLq;fs;.

• 6 A, 13 A/15 A Rw;Wf;fs; tPl;L kpd;Rw;wpy; cz;L vd tpsf;Fq;fs;.

• tPl;L kpd;Rw;wpy; fhzg;gLk; cgfuzq;fis xOq;FKiwapy;

Fwpg;gpl;L tPl;L kpd; Rw;iw tpsf;Fq;fs;.

• tPl;L kpd;Rw;wpy; Nkw;nfhs;sg;gLk; ghJfhg;G Kd;Ndw;wq;fis

tpsf;Fq;fs;.

• tPl;bw;F toq;fg;gLk; kpd; rf;jpapd; msit kpd;khdpapdhy;

(kWh) fpNyhthw;Wkhdp vDk; myfpdhy; mstplg;gLk; vdf;

Fwpg;gpLq;fs;.

Kf;fpa vz;zf;fUf;fs; (

• tY

• fpNyhthw;W kzpj;jpahyk;

• Mly; kpd;Ndhl;lk;

jutpUj;jp cs;sPLfs; ( -

tPl;L kpd;Rw;W khjpup> kpd;tlq;fs;> Mspfs;> Rw;Wcilg;ghd;

fzpg;gPLk; kjpg;gPLk;(

fzpg;gPl;bd;NghJ  gpd;tUk;  epajpfspd;  mbg;gilapy;  khztiu

kjpg;gplTk;.

• toq;fg;gLk; tplaj;Jld; njhlu;ghd jfty;fspd; vz;zpf;if

• NtWgl;l cgfuzq;fis xg;gply;.

• fzpg;gPLfspd; nrk;ik

• tpidj;jpwd; $ba kpd;ghtidf;fhd Kd;nkhoptpd; juk;.
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Nju;r ;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.6 ( ,yj;jpudpay; gw;wpa mwptpid md;whlr; nraw;ghLfspYk;

tpQ;Qhd nraw;ghLfspYk; gad;gLj;Jthu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• flj;jpfs; kw;Wk; Fiwflj;jpfs; vd;gtw;wpid NtWgLj;jp

awpthu;.

• cs;shu;e;j Fiwflj;jpfspw;fhd cjhuzq;fisf; $Wthu;.

• ,uz;L tifahd ntspg;Gwf; Fiwflj;jpfis tpgupg;ghu;.

• re;jp ,Uthap xd;wpd; fl;likg;gpid tpgupg;ghu;.

• ,Uthap xd;wpd; nraw;ghl;bid vspa nraw;ghLfspD}lhf

elhj;jpf; fhl;Lthu;.

• miu miyrPuhf;fk; kw;Wk; KO miyr;rPuhf;fk;

vd;gtw;wpid nraw;ghLfspd; Clhf tpsf;Fthu;.

• Rw;W tupg;glq;fs; %yk; miuaiyr; rPuhf;fk;> KO miyr;

rPuhf;fk;> xg;gkhf;Fjy; Nghd;wtw;wpw;F mwpKfkhfpf;

nfhs;thu;.

• vspa nraw;ghLfspD}lhf xspfhYk; ,Uthap (LED)> xsp
,Uthap kw;Wk; #upaf;fyk; vd;gtw;wpd; gad;fs; kw;Wk;

gz;Gfistpgupg;ghu;.

• npn rpuhd;];uu;> pnp  jpuhd;rp];lu; vd;gtw;wpd; fl;likg;ig

tiuthu;. Rw;Wtupg;gl Kiwf;F mwpKfkhfpf; nfhs;thu;.

• vspa njhopw;ghl;bd; %yk; tpupayhf;fpahf npn  jpuhd;rp];lupd;

njhopw;ghl;il tpsf;Fthu;.

• vspa njhopw;ghl;bd; %yk; Mspahf npn jpuhd;rp];lupd;

njhopw;ghl;il tpsf;Fthu;.

• Rw;W tupg;glj;jpd; cjtpAld; (pnp)  jpuhd;rp];lu; tpupayhf;fp

ahf Mspahf nraw;gLtij tpsf;Fthu;.
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ghlj;jpl;lj;Jf;fhd topfhl;ly;fs;(

• kpd; flj;jpapfspdJk; kpd; fhtypapdJk; kpd;flj;Jj; jpwid

mtw;wpYs;s RahjPd ,yj;jpud;fspd; mbg;gilapy; vspa

Kiwapy; tpsf;Fq;fs;.

• kpd;; flj;jpfSf;Fk;> kpd;fhtypfSf;Fk; ,ilg;gl;l ,ay;G

fisf; nfhz;l Fiwflj;jpfis mwpKfQ; nra;Aq;fs;.

• Fiwflj;jpfspd; kpd; flj;jhW ntg;gepiy mjpfupf;Fk; NghJ

mjpfupf;Fk; tpjj;ij rhyfj;ij mbg;gilahff; nfhz;L

tpsf;Fq;fs;.

• Fiwflj;jpg; gz;Gfisf; nfhz;l %yfq;fshf Nau;khdpaj;ij

Ak; (Ge) rpypf;fidAk; (Si)  mwpKfg;gLj;jp mtw;iw cs;spl;Lf;

(intrinsic) Fiwflj;jp vdg; ngaupLq;fs;.

• Fiwflj;jp ,ay;Gfisf; fhl;Lk; Nru;itfisAk; gjhu;j;jq;

fisAk; ngaupLq;fs;.

• rpypf;fidAk; (Si)  Nau;khdpaj;ijAk; (Ge) NghNuhd;>

nghRnghuR (B,P) %yfq;fisfg; gad;gLj;jp fyg;glk; (dopet)
nra;tjd; %yk; KiwNa  p-tif> n-tif ntspaPl;L Fiw

flj;jpfis jahupg;gJ gw;wp tupg;glq;fspd; cjtpAld;

tpsf;Fq;fs;.

• p -n re;jpia mwpKfQ; nra;Aq;fs;.

• p - n  re;jp Kd;Kff; NfhlYw;Ws;s rkaj;jpYk; gpd;Kff;

NfhlYw;Ws;s rkaj;jpYk; p - n re;jpapD}lhf kpd;Ndhl;lk;

gha;tij tpsf;Fq;fs;.

• p - n  re;jp fUtpapw;F epakf; FwpaPl;il mwpKfg;gLj;Jq;fs;.

• re;jp ,UthapD}lhf xU MlNyhl;l kpd;Ndhl;lk; flj;jg;gLk;

NghJ Vw;gLk; khw;wq;fis mwpKfQ; nra;f. ,r;nraw;ghL

fisg; gad;gLj;jp khw;wq;fis tupg;glk; %yk; tpsf;Fq;fs;.

• ,Uthapapd; gpuNahf gad;ghl;il tpsf;Fq;fs;.

• miu miy rPuhf;fk;

• KO miy rPuhf;fk; (ghyr; Rw;W khj;jpuk;) xg;gkhf;fy; cld;

• xU NeNuhl;l kpd;Dgfuzj;Jld; tYtoq;fpapd; Neu; kw;Wk;

kiw Kidfis khw;Wk; NghJ Vw;gLk; Nrjhuq;fspy; ,Ue;J

cgfuzj;ijg; ghJfhg;gjw;fhf ,Uthapia ghJfhf;Fk;

$whfg; gad;gLj;Jk; tpjj;ij Rw;W tupg;glj;jpd; JizAld;

tpsf;Fq;fs;.

• kpd;Rw;W FwpaPLfisAk;> mJ gad;gLj;Jk; re;ju;g;gq;fisAk.;

Fwpg;gpl;L xspfhYk; ,Uthapia mwpKfQ; nra;Aq;fs;.

• kpd; Kjnyhd;whf #upafyk; Kf;fpaj;Jtk; ngWk; tpj;ij

tpsf;fp mJ   p-n re;jpapd; xU gpuNahfk; vd tpsf;Fq;fs;.
• pnp kw;Wk;  npn jpuhd;rpw;wfspy; p-n re;jpapd; xOq;if tpsf;fp

tupg;glj;jpd; JizAld; mjd; Kbtplq;fis mwpKfQ;

nra;Aq;fs;.
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• npn, pnp jpuhd;rp];uUf;fhd epakf;FwpaPLfis mwpKfk; nra;Aq;fs;.

• fhtpapy; cs;s mk;Gj;jiy FwpaPl;bd; jpirapd; Kfk; kpd;Ndhllk;

ghAk; jpir fhl;lg;gLfpd;wJ vd tpsf;Fq;fs;.

• jug;gl;l Rw;W tupg;glj;jpd;gb xU kpd;rkpf;iQ jUk; tpupayhf;fp

ahf jpuhd;rp];lUf;fhd mikg;ig Vw;ghL nra;J mjd; njhopw;

ghl;il mtjhdpf;f khztiu topg;gLj;Jf.

• jug;gl;l Rw;W tupg;glj;jpd;gb xU Mspahf nraw;glf; $bathW

jpuhd;rpw;wUf;fhd mikg;ig Vw;ghL nra;J mjd; njhopw;

ghl;il mtjhdpf;f khztiu topg;gLj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs; (

• P tif Fiwflj;jpfs;

• n tif Fiwflj;jpfs;

• p-n re;jp

• ,Uthap

• miu miy rPuhf;fy;.

• KO miy rPuhf;fy;.

• xg;gkhf;fy;

• jpuhd;rpw;wu;

• jpuhd;rpw;wupd; Nfhly;

• jpuhd;rpw;wu; tpupayhf;fp

• jpuhd;rpw;wu; Msp

• cs;shu;e;j Fiwflj;jpfs;

• ntspg;Gw Fiwflj;jpfs;

jutpUj;jp cs;sPLfs; ( ,Uthap> jpuhd;rpw;wu;> jilap> ,izf;Fk; fk;gpfs;.

fzpg;gPLk; kjpg;gPLk;(

kpd;Rw;iw mikf;Fk; nraw;ghl;by; gpd;tUk; epajpfspd;gb khztiuf;

kjpg;gpLf

• jug;gl;l Rw;Wtupg; glj;jpd;gb vspa kpd;Rw;Wf;fis mikj;jy;

• mikf;fg;gl;l Rw;wpd; nraw;gL jd;ik

• kpd;Rw;iw Kbj;jy;
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Nju;r ;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.7 ( kpd;fhe;j tpirapd; jd;ikapid Muha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• fhe;jg;Gyj;jpy; xU kpd;id fhTk; flj;jpapd; kPJ fhe;jtpir

apidr; nraw;gLj;jpf; fhl;Ltjw;fhd nraw;ghLfis elhj;Jthu;.

• ,J tpirapd; mstpidg; ghjpf;Fk; fhuzpfisf; $Wthu;.

• gpnskpq;fpd; ,lf;if tpjpapidg; gad;gLj;jp fhe;j tpirapd;

jpirapidf; $Wthu;.

• xypngUf;fpapd; njhopw;ghl;bid tpgupg;ghu;.

• xU vspa NeNuhl;l Nkhl;lupid epu;khzpj;J mjd;

nraw;ghl;bid tpgupg;ghu;.

• Neu;Xl;l Nkhl;lhu; xd;wpd; gFjpfisg; ngaupl;L ,g;gFjpfspd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

• tupg;glj;jpd; cjtpAld; Neu;Xl;l Nkhl;lhupd; njhopw;ghl;il

tpsf;Fthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• vspa nraw;ghl;ilr; nra;J fhl;b kpd;Ndhl;lnkhd;wpd; fhe;j

tpisit Qhgfg;gLj;Jq;fs;.

• tyf;if jpUF tpjpia cgNahfpj;J ,f; fhe;jg; Gynkhd;wpd;

jpiriaf; Fwpg;gpLq;fs;.

• fhe;j Gyj;jpy; itf;fg;gl;l kpd;Ndhl;lj;ij vLj;Jr; nry;Yk;

flj;jp kPJ nrYj;jg;gLk; tpiriaf; fhl;l nghUj;jkhd

mikg;nghd;iw my;yJ Xl;lj; juhirg; gad;gLj;Jq;fs;.

• nraw;gLk; mt;tpirapd; gUkd;> kpd;Ndhl;l msT kw;Wk;

fhe;jg; Gyj;jpDs; cs;s flj;jpapd; ePsj;jpw;Fk;> fhe;jg;Gyj;jpd;

typikapd; kPJk; jq;fpAs;sJ vd vLj;Jf; fhl;Lq;fs;.

• nraw;gLk; mt;tpirapd; jpiriaf; fhz;gjw;F gpskpq;fpd;

,lf;if tpjpia gad;gLj;jyhk; vd tpsf;Fq;fs;.

• fhe;jg;Gyj;jpd; jpiriaAk;> kpd;Ndhl;lj;jpd; jpiriaAk; khw;wp

aikg;gjd; %yk; flj;jpapd; kPjhd tpirapd; jpiriaf; fhz

gpnskpq;fpd; ,lf;if tpjpiag; gad;gLj;j khztiu topg;

gLj;Jq;fs;.
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• vspa Nkhl;lhu; xd;iwj; jahupf;f khztiu topg;gLj;Jq;fs;.

• Ma;T $lj;jpYs;s Nkhl;lhupd; khjpupiaAk; tupg;glq;fisAk;

cgNahfpj;J NeNuhl;l Nkhl;lhu; xd;wpd; nraw;ghl;il

tptupAq;fs;.

• kpd;rf;jpiag; nghwpKiw rf;jpahf khw;w Nkhl;lhu; gad;gLk;

vd tpgupAq;fs; / tpsf;Fq;fs;.

• MNkr;ru;> fhe;j Kidfs;> jpirrkhw;wp tisaq;fs;> J}upiffs;

Mfpa NehNuhl;l Nkhl;lhupd; Kf;fpa ghfq;fspd; njhopw;ghl;il

tpsf;Fq;fs;.

• vspa nraw;ghl;bd; %yk; xypngUf;fpapd; nraiy tptupAq;fs;

Kf;fpa vz;zf;fUf;fs; (

fhe;j tpir>  gpskpq;fpd; ,lf;if tpjp> gpse;j tisaq;fs;>

J}upif> Neu;Xl;l Nkhl;lu;.

jutpUj;jp cs;sPLfs; ( xl;lj;juhR> xypngUf;fp> NeNuhl;l Nkhl;lhu;>

Ma;T$l Nkhl;lhu; khjpup.

fzpg;gPLk; kjpg;gPLk;(

gpskpq;fpd; ,lf;if tpjpia tpsf;Ftjw;F njhopw;gLk; khjpupia

mikf;Fk;NghJ gpd;tUk; epajpfspd; mbg;gilapy; khztiuf;

fzpg;gpLf.

•  njhlu;Gila fzpaq;fspd; jpiria tpsf;ff;$bajhf ,Uj;jy;.

•     xg;gkhd njhopw;ghL

•  khjpupia nghUj;jkhd Kiwapy; mikj;J Kbj;jy;.

•     vspikahf mikf;ff;$ba cgfuzkhf mikjy;.

•     cgfuzj;jpd; vspikj;jd;ik
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Nju;r;rp 0 3 ( tpidj;jpwidAk;> tpisjpwidAk; cr;rkl;lj;jpy; Ngzg;gLk;

tifapy; ntt;NtW rf;jpfs; rlg;nghUSld; fhl;Lk;

,ilj;jhf;fq;fisAk; rf;jp epiy khw;wq;fisAk;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.8 ( kpd;fhe;jj; J}z;ly; epfo;tpidAk; mjd; gad;ghLfisAk;

Muha;thu;.

ghlNtisfs; ( 04

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• kpd;fhe;jj; J}z;ly; epfo;tpid elhj;Jtjw;fhd

nraw;ghLfisr; nra;thu;.

• kpd;fhe;j J}z;ly; tpisit gz;G uPjpahf tpsf;Fthu;.

• J}z;lg;gl;l kpd;dOj;jj;jpd; mstpidg; ghjpf;Fk;

fhuzpfisf; $Wthu;.

• gpsnkq;fpd; tyJ if tpjpapidg; gad;gLj;jp xU Neupa

flj;jp xd;wpd; J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpirapidf;

fz;lwpthu;.

• irf;fps; ildNkh> ,aq;Fk; EZf;Fg; gd;dp vd;gtw;wpd;

nraw;ghLfis tpgupg;ghu;.

• Neu;Xl;l kpd; kw;Wk; Mly; Xl;lkpd; vd;gtw;Wf;fpilapyhd

NtWghl;il tpsf;Fthu;.

• MlNyhl;lk; (ac ) xd;wpd; kpd;dOj;jkhdJ Neuj;Jld;

NtWgLk; tpjj;jpid tiuG %yk; tpsf;Fthu;.

• kpd;epiykhw;wp xd;wpd; fl;likg;gpid tpgupg;ghu;.

• kpd;epiykhw;wp xd;wpd; njhopw;ghl;il tpsf;fp mjidr;

nra;J fhl;Lthu;.

• Kjy;>Jizr; Rw;Wfspd; RUs;fspd; vz;zpf;iff;Fk;

ngag;Gfs; kw;Wk; gag;G kpd;dOj;jj;jpw;F ,ilapyhd

njhlu;Gfisf; $Wthu;.

• ngag;G kw;Wk; gag;G tYtpw;Ffpilapyhd njhlu;Gfis

ntspg;gLj;Jthu;.

• gb$l;L kw;Wk; gb Fiwf;Fk; kpd; khw;wpfspd; fl;likg;G

kw;Wk; nraw;ghLfis tpgupg;ghu;.

• kpd;epiykhw;wpAld; njhlu;Gila vspa fzpg;Gf;fis

nra;thu;.
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ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• Neupa flj;jp> tupr;RUs; vd;gdtw;iw gad;gLj;jp vspa

nraw;ghl;bd; %yk; kpd;fhe;j J}z;liy tpsf;Fq;fs;.

• Neupa flj;jpapy;> tupr;RUspy; #of;fhzg;gLk; fhe;jg;Gy khw;wk;

Vw;gLk; NghJ (fhe;jj;ij mirj;jy; my;yJ flj;jpia

mirj;jy;) kpd;dOj;jk; J}z;lg;gLk; tpisit tpsq;Fq;fs;.

• J}z;lg;gl;l kpd;dOj;jk; Xu; kpd;dpaf;f tpiria Vw;gLj;Jk;

vdTk; ,J kpd;Rw;wpy; kpd;Ndhl;l ghr;riy Vw;gLj;Jk; vdTk;

tpsf;Fq;fs;.

• J}z;lg;gl;l kpd;,af;f tpir (emf ) ,d; gUkdpd; kPJ nry;thf;
Fr; nrYj;Jk; fhuzpfisf; Fwpg;gpLq;fs;. (Rw;Wf;fspd; vz;zpf;if>

fhe;jg; Gyj;jpd; nrwpT> fhe;j ,af;ff; fjp)

• fhe;jg;Gyj;jpw;F nrq;Fj;jhf ,aq;Fk; Neupa flj;jpapy; kpd;

,af;ftpir /  kpd;Ndhl;lk; J}z;lg;gLk; vd tpsf;Fq;fs;.

• vspa nraw;ghLfisg; gad;gLj;jp J}z;lg;gl;l kpd;,af;f

tpir (emf)  ,d;  jpir fhe;jg;Gyj;jpy; Gyj;jpw;F nrq;Fjjhf

,aq;Fk; flj;jpapy;  vt;thW NtWgLk; vdf; fhz khztiu

topg;gLj;Jq;fs;.

• gpnskpq;fpd; tyf;if tpjpiaf; Fwpg;gpl;L mjid J}z;lg;gl;l

kpd;Ndhl;lj;jpd; jpiria ca;e;jwpa gad;gLj;Jk; Kiwiaf;

Fwpg;gpLq;fs;.

• kpd;fhe;jj; J}z;lYf;fhd cjhuzq;fisr; Nrfupf;f fye;Jiu

ahliy elhj;Jq;fs;.

• ,aq;F EZf;Fg; gd;dpiaAk; (Dyinamicmicro phone) irf;fps;

ildNkhtpd; nraw;ghl;ilAk; tpsf;Ff. mtw;wpd; gpujhd

ghfq;fis mwpKfg;gLj;Jq;fs;.

• tupg;glj;jpdJk;> Ma;T$l ijdNkh khjpupiaAk; gad;gLj;jp

xU MlNyhl;l kpd;Ndhl;lg; gpwg;ghf;fpapd; gpujhd ghfq;fis

mwpKfQ; nra;J mjd; njhopw;ghl;il tpsf;Fq;fs;.

• J}z;ly; kpd;Ndhl;l jpiria RUspd; xt;nthU miur; Row;rpf;F

khWgLk; tpjj;ij tpsf;Fq;fs;.

• J}z;lg;gl;l kpd;dpaf;f tpir Neuj;Jld; khWgLjiyf; fhl;l

tiuG tiuAq;fs;.

• Neu;Xl;l kpd;Ndhl;lj;jpw;Fk;> Mly;xl;l kpd;Ndhl;lj;jpw;Fk;

,ilapyhd NtWghl;il tpsf;Fq;fs;.

• ijdNkh xd;wpy; eilngWk; nghwpKiw rf;jpia kpd;rf;jpahf

khw;Wk; tpjj;ij tpsf;Fq;fs;.

• Ma;T$l epiykhw;wp khjpupia my;yJ nghUj;jkhd NtW

khjpupiag; gad;gLj;jp epiykhw;wpapd; gpujhd ghfq;fis

mwpKfQ; nra;Aq;fs;.

• kpd;fhe;j J}z;ly; Nfhl;ghLfisg; gad;gLj;jp epiykhw;wpapd;

nraw;ghl;il tpsf;Fq;fs;.
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• khWk; Nthy;w;wsit xU ngWkhdj;jpypUe;J kw;nwhd;Wf;F khw;wg;

gad;gLk; xU fUtpahf epiykhw;wpia mwpKfg; gLj;Jq;fs;.

• RUspd; Rw;Wf;fspd; vz;zpf;iff;Fk; Kjy; kw;Wk; Jiz

Nthy;w;wsTf;Fk; ,ilapyhd njhlu;ig tpsf;Fq;fs;.

• Nkw;gb njhlu;ig gad;gLj;jp vspa fzpg;gPLfisr; nra;a

khztiu topg;gLj;Jq;fs;.

• khjpup epiy khw;wpnahd;wpd; cs;sPl;L (ngau;g;G) tYTf;

Fk;> (gag;G) ntspaPl;L tYTf;Fk; ,ilapyhd njhlu;igj;

je;J mj;njhlu;gpd; mbg;gilapy; vspa fzpg;gPLfisr;

nra;Aq;fs;.

• gb Vw;Wk; (gb$l;Lk;) gbapwf;fk; (gbFiwf;Fk;) epiykhw;wp

fis mwpKfQ; nra;J mtw;wpd; gad;fisf; Fwpg;gpLq;fs;.

Kf;fpa vz;zf;fUf;fs;(

• kpd;fhe;jj; J}z;ly;.

• J}z;lg;gl;l kpd;Ndhl;lk; / J}z;lg;gl;l kpd;dpaf;f tpir

• ijdNkh

• gb $l;Lk; epiykhw;wp> gbFiwf;Fk; epiykhw;wp

jutpUj;jp cs;sPLfs; ( -

• Ma;T$l ijdNkh khjpup> EZf;Fg;gz;zp>

• Ma;T$l epiy (khw;wp khjpup)

fzpg;gPLk; kjpg;gPLk;(

cgfuzj;jpd;  Kf;fpa gFjpfis mtjhdpf;Fk;NghJ gpd;tUk; epajp

fspd; mbg;gilapy; khztiuf; fzpg;gpLf.

• gpujhd gFjpfis ngaupLjy;.

• gpujhd gFjpfspd; njhopw;ghl;il tpsf;Fjy;.

• cgfuzq;fis ghJfhg;Gld; gad;gLj;Jk; jfty;fis

Kd;itj;jy;.
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Nju;r ;rp 0 4 ( Gtp kw;Wk; mz;lntspapd; gz;Gfs;> ,ay;Gfs; kw;Wk;
nrad;Kiwfspid Njb mwptjd; %yk; Gj;jprhJupakhd
kw;Wk; ePbj;J epiyj;jpUf;ff;$ba gad;ghL vd;Dk;
,aw;ifahd vz;zf;fUtpid vl;Lthu;.

Nju;r;rp kl;lk; 4.1 ( capu;f; Nfhsj;jpd; ntt;NtW xOq;fikg;G kl;lq;fspidAk;

mtw;Ws; fhzg;gLk; ,ilj;njhlu;GfisAk; Muha;thu;.

ghlNtisfs; ( 03

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• capu;f;Nfhsj;jpd; gy;NtW xOq;fikg;G kl;lq;fis

mtw;wpd; cau;epiyg;gb mikg;gpd; xOq;fpy; (hierarchical
order) Fwpg;gpLthu;.

• capu;Nfhsj;jpd; gy;NtW xOq;fikg;G kl;lq;fspid

tpsf;Fthu;.

• khjpupahd rdj;njhif tsu;r;rp tiugpd;  Nghf;fpid

tpgupg;ghu;.

• kdpj rdj;njhif tsu;r;rpapy; Vw;gl;lkhw;wj;jpd; Nghf;fpid

,dq;fhz;ghu;.

• kdpj rdj;njhif  tsu;r;rpapidg; ghjpf;Fk; fhuzpfis

tpsf;Fthu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• capupay; Nfhsj;jpd; Kf;fpaj;Jtj;jpd; mbg;gilapyhd xOq;

fikg;G kl;lq;fis tupg;glq;fs;> glq;fs;> khjpupfs;. fhnzhspf;

fhl;rpfs;> capu;g;g+l;lg;gl;l rpj;jpuq;fs; Mfpatw;iwg; gad;gLj;jp

,dq;fhz cjTq;fs;.

• ,dk; vd;w nrhy;iy tpsf;Fq;fs;.

• xt;nthU xOq;fikg;G kl;lj;jpdJk; rpwg;gpay;ig ,dq;fhz

khztu; FOf;fis topg;gLj;Jq;fs;.

• khjpup rdj;njhif tsu;r;rp tisapid mwpKfg;gLj;Jq;fs;.

• fye;Jiuahlypd; %yk; khjpup rdj;njhif (Fbj;njhif)

tsu;r;rp tisapnahd;iwg; gFj;jha khztu; FOf;fis

<LgLj;Jq;fs;.

• khjpup kdpj rdj;njhif tsu;r;rp tisapia tiua khztu;

FOf;fis topg;gLj;Jq;fs;.
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• nghJthd rdj;njhif tsu;r;rp tisapw;Fk;> kdpj rdj;njhif

tsu;r;rp tisapf;Fk; ,ilapyhd NtWghl;il Fwpg;gpLkhW

$Wq;fs;.

• kdpj rdj;njhif tsu;r;rp tisapidf; fl;Lg;gLj;Jk; fhuzp

fisj; jhUq;fs;.

Kf;fpa vz;zf;fUf;fs; (

,dk;> jdpad;> rdj;njhif (Fbj;njhif)> rhfpak;> Fow;

nwhFjp> rdj;njhif tsu;r;rp tisap> capu;f;Nfhsk; .

jutpUj;jp cs;sPLfs; ( tiuglq;fs;> epow;glq;fs;> khjpupfs;> xspg;glq;fs;

fzpg;gPLk; kjpg;gPLk;(

mwpTWj;jy; xl;bfs; jahupf;Fk;NghJ gpd;tUk; epajpfspd; mbg;gilapy;

khztiuf; fzpg;gpLf.

• juTfspd; nrk;ik

• ghlg;gug;Gld; juTfs; nfhz;Ls;s njhlu;Gj;jd;ik

• Mf;fj;jpwd;

• ftu;r;rpj; jd;ik
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Nju;r ;rp 0 4 ( Gtp kw;Wk; mz;lntspapd; gz;Gfs;> ,ay;Gfs; kw;Wk;
nrad;Kiwfspidj; Njb mwptjd; %yk; Gj;jprhJupakhd
kw;Wk; ePbj;J epiyj;jpUf;ff;$ba gad;ghL vd;Dk;
,aw;ifahd vz;zf;fUtpid vl;Lthu;.

Nju;r;rp kl;lk; 4.2 ( #oy; njhFjpfspd;; rkdpiyf;fhfg; gq;fspg;Gr; nra;Ak;

nghwpKiwapid Muha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• rf;jp kw;Wk; Nghrizfs; vt;thW czTr; rq;fpypfs; kw;Wk;

czT tiyfspD}lhf gha;fpd;wJ vd tpgupg;ghu;.

• capupay; cUg;ngUf;fj;jpd; (Magmfication) tpisTfspid

tpsf;Fthu;.

• vz; kw;Wk; capu;j;jpzpTf; $k;gq;fSld; njhlu;GgLj;jp rf;jpf;

$k;gfj;jpd; Kf;fpaj;Jtj;jpidf; $Wthu;.

• #oy; njhFjpnahd;wpy; rf;jp gha;r;ry; xNu jpirapy; eilngW

nkd Vw;Wf;nfhs;tu;.

• ,aw;ifr; #oypDs; rlg;nghUl;fs; ahTk; xU tl;lg;ghijapd;

topg;gha;fpwJ vd vLj;Jf; $Wthu;.

• capu;g; Gtpapurhad tl;lk; vd;why; vd;d vd;gjid tpgupg;ghu;.

• fhgd;> iejurd; kw;Wk; nghRguR  vd;gdtw;wpid capu;g;G-

tpapurhad  tl;lq;fspw;F cjhuzkhff; $Wthu;.

• fhgd;> kw;Wk; iejurd; tl;lq;fspid cUtg; glq;fs; %yk;

vLj;Jf; fhl;Lthu;.

• #oy; rkepiyiag; ghjpf;fpd;w fhuzpfis tpgupg;ghu;.

• #oy; rkdpiyahdJ rlg;nghUl;fs; tl;lKiwapd; nry;thf;fpy;

jq;fpAs;sJ vd Vw;Wf;nfhs;thu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• Kjd;ik rf;jp Kjy; vd;why; vd;d vd tpsf;fp> #ow;njhFjpapy;

rf;jp Nghrizg; gjhu;j;j nghUl;fspd; gha;r;ry; vt;thW

eilngWfpd;wd vdTk; fz;lwpa khztUf;F topfhl;Lq;fs;.

• jug;gl;l #ow;njhFjpiag; gFg;ghaTk; czTr; rq;fyp czT

tiy Mfpatw;Wf;Ff; fl;bnaOg;gTk;  khztiu FOf;fshf;fp

topg;gLj;Jq;fs;.
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• xt;nthU czTr; rq;fpypapd; xt;nthU Nghriz kl;lj;jpYk;

rf;jp Fiwtiltjhf tpsf;Fq;fs;.

• capu; capu;ngUf;fk; gw;wp tpsf;Fq;fs;.

• jug;gl;l juTfisf; nfhz;L Nghriz kl;lq;fspYs;s

vz;zpf;if> capupj;jpzpT> rf;jp vd;gdtw;wpd; $k;gfq;fis

cUthf;fp tpgupAq;fs;. Mfpatw;wpd; juTfis Kd;itj;J

mtw;iwr; #oYf;Fupa $k;gq;fshf mwpKfg;gLj;j khztUf;F

tpsf;Fq;fs;;.

• rf;jp $k;gfk; khj;jpuk; vg;NghJk; Neuhd epiyapy; mikAk;

Rw;whly; njhFjpapy; rf;jpg; gha;r;ry; xNu jpira+lhf eilngWk;

vdTk; njspthff; $Wq;fs;..

• ,aw;ifr; Rw;whlypy; gjhu;j;jq;fs; Rw;Nwhl;lkhfg; gha;tJ

gw;wpf; fye;JiuahLq;fs;.

• capu; - Gtp - ,urhad tl;lq;fshf fhgd; tl;lk;> iejurd;

tl;lk;> nghRguR tl;lk; Mfpatw;iw mwpKfg;gLj;Jq;fs;.

• fhgd;> iejurd;> tl;lq;fs; tpsf;f khztUf;F cjTq;fs;.

• Rw;whlYf;Fupa rkepiyiag; ghjpf;Fk; fhuzpfis tptupf;F

khW khztUf;Ff; $Wq;fs;.

• gjhu;j;jq;fspd; Rw;Wtl;lg; gha;r;rypd; kPJ vt;thW #oy;

rkepiy jq;fpAs;sJ vd tpsf;Fq;fs;.

Kf;fpa vz;zf;fUf;fs; -( czTr;rq;fpyp> czTtiy> rf;jpf; $k;gfk;>

vz;$k;gfk;> capu;j;jpzpTf; $k;gfk;> capu;Gtp

,urhad tl;lk;

jutpUj;jp cs;sPLfs; ( thrpg;Gg; nghUl;fs;> ml;ltizfs;> tupg;glq;fs;>

fhnzhsp fhl;rpfs;

fzpg;gPLk; kjpg;gPLk;(

rf;jp> vz;> jpzpT $k;gfq;fs; jahupf;Fk; nraw;ghl;by; <Lgl;Ls;s

NghJ gpd;tUk; epajpfspd; mbg;gilapy; khztiuf; fzpg;gpLf.

• nghUj;jkhd msTj;jpl;lk;

• $k;gfk; njhlu;ghf nfhz;bUf;Fk; cs;slf;f tpsf;fk;.
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Nju;r ;rp 0 4 ( Gtp kw;Wk; mz;lntspapd; gz;Gfs;> ,ay;Gfs; kw;Wk;
nrad;Kiwfspidj; Njb mwptjd; %yk; Gj;jprhJupakhd
kw;Wk; ePbj;J epiyj;jpUf;ff;$ba gad;ghL vd;Dk;

,aw;ifahd vz;zf;fUtpid vl;Lthu;.

Nju;r;rp kl;lk; 4.3 ( gy;NtW tifahd #oy; khriljy;fSk; mtw;wpd;

jPatpisTfisAk; Njbaha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iwr; nra;a KbAk;.

• #oy; khriljy; vd;why; vd;d vd tpsf;Fthu;.

• kz;> ePu; kw;Wk; tsp khriljypidg; ghjpf;Fk; fhuzpfisf;

fz;lwpthu;.

• ntt;NtW Kjy;fspypUe;J ntspNaw;wg;gLk; gy;NtW

krhf;fpfspidg; gw;wpa Ma;T mwpf;if xd;wpid rku;g;gpg;ghu;.

• ntt;NtW Kjy;fspypUe;J ntspNaw;wg;gLk; gy;NtW khrhf;fp

fspy; fhzg;gLk; ,urhadg; gjhu;j;jq;fisg; ngaupLthu;.

• #oy; khriljypw;F jdpegnuhUtupd; gq;fspg;gpid kjpg;gpLthu;.

• #oy; khriljypw;F ntt;NtW epWtdq;fspd; jdpg;gl;l

gq;fspg;gpid kjpg;gpLthu;.

• ghjfkhd tpisTfis Vw;gLj;Jk; #oy;  khriljYld ;

njhlu;Gila ntt;NtW epfo;Tfis tpsf;Fthu;.

• #oy; khriljypdhy; Vw;gLk; ghjf tpisTfis mwpag;gLj;J

tjw;F gy;NtW cj;jp Kiwfisf; ifahs;thu;.

• vy;yh tifahd #oy; khriljy;  nraw;ghLfSk; mghafu

khdnjd Vw;Wf;nfhs;thu;.

• xU tsj;jpd; khriljy; NtW tsq;fspd; khriljYld;

,ilj;njhlu;GilaJ vd Vw;Wf;nfhs;thu;.

• #oy; khriljy; ,optsthf;f kdpjdpd; jiyaPL mtrpak;

vd Vw;Wf;nfhs;thu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• gpd;tUtdtw;iwf; fz;lha;e;J Kd;itf;FkhW khztu;

FOf;fis topg;gLj;Jq;fs;.

• #oy; khriljy; vd;why; vd;d vd;gij tpsf;Fq;fs;.

• mJ eilngWk; gpujhd topfisf; Fwpg;gpLq;fs;.

• fhw;W> ePu; kw;Wk; tsp khriljiyg; ghjpf;Fk;

fhuzpfisf; Fwpg;gpLq;f;s.

• kz;> tsp kw;Wk; ePu;  khriljypy;  ,urhadg; gjhu;j;jq;

fisf; Fwpg;gpLq;fs;.



63

Mrpupau; topfhl;b - juk; 11 tpQ;Qhdk;

• #oy; khriljy; njhlu;gpy; epWtd uPjpahfTk;>

jdpg;gl;l uPjpahfTk; toq;fg;gLk; gq;fspg;ig kjpg;gpl

khztu; FOf;fis  topg;gLj;Jq;fs;.

• xU tsk; khriljy; kw;nwhU tsj;Jld;

xd;wpize;Js;sJ vd;gJ gw;wp fye;JiuahLq;fs;.

• Rw;whly; khriljiy ,opthf;f kdpj fz;Lgpbg;Gf;fs;/

jiyaPL Kf;fpak; vdg; nghUj;jkhd cs;ehl;L  cjhu

zq;fspd; JizAld; tpsf;Fq;fs;.

• Rw;whly; khriljy; eilngWk; Kiwfisf; fhl;;l

fhnzhspf; fhl;rpfis cgNahfpAq;fs;.

• Rw;whly; khriljypd; Neub kw;Wk; kiwKf

gpupjp$ykhd tpisTfis tpsf;Fq;fs;.

Kf;fpa vz;zf;fUf;fs; (

• #oy;khriljy;> ePu;khriljy;> kz;khriljy;> tspkhriljy;>

khrhf;fpfs;.

jutpUj;jp cs;sPLfs; (

thrpg;Gg; nghUl;fs;> ml;ltizfs;> tupg;glq;fs;>

fhnzhsp fhl;rpfs;

fzpg;gPLk; kjpg;gPLk;(

gpd;tUk; epajpfspd; mbg;gilapy; khztiuf; fzpg;gpLf.

• cs;slf;fj;jpw;Fg; nghUj;jkhd jfty;fisr;

Nrfupj;jy;.

• FO Ntiy

• tpisjpwDld; fUj;Jf;fisj; njhlu;ghly; nra;jy;.

• jfty;fisr; Nrfupf;f gy;NtW tsq;fis

cgNahfpj;jy;.
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Nju;r ;rp 0 4 ( Gtp kw;Wk; mz;lntspapd; gz;Gfs;> ,ay;Gfs; kw;Wk;
nrad;Kiwfspidj; Njb mwptjd; %yk; Gj;jprhJupakhd
kw;Wk; ePbj;J epiyj;jpUf;ff;$ba gad;ghL vd;Dk;

,aw;ifahd vz;zf;fUtpid vl;Lthu;.

Nju;r;rp kl;lk; 4.4( khw;wkilAk; tho;f;if Kiwik gw;wpa jfty;fisAk;

mtw;wpd; tpisTfisAk; Njbaha;thu;.

ghlNtisfs; ( 05

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iwr; nra;a KbAk;.

• khw;wkilAk; tho;f;if Kiwikapidg; ghjpf;Fk; fhuzp

fisf; $Wthu;.

• tho;f;if Kiwik khw;wj;jpdhy; cUthf;fg;gl;l tpisT

fisf; fz;lwptjw;fhd xU nraw;wpl;lj;jpid tbtikj;J

elhj;Jthu;.

• nraw;wpl;lj;jpd; ngWNgWfis kw;iwa FOf;fSld; gupkhwpf;

nfhs;tjw;fhf rpwe;j xU Kiwapidg; gpuNahfpg;ghu;.

• njhw;whj Neha; vd;why; vd;d vd;gjidf; $Wthu;.

• rpy njhw;whj Neha;fspw;F khwptUk;  tho;f;if KiwikfNs

fhuzk; vd Vw;Wf; nfhs;thu;.

• khwptUk; tho;f;if Kiwikf;Fk;> khriljYf;Fk;> njhw;whj

Neha;fspw;Fk; ,ilapyhd ,ilj;njhlu;Gfis tpsf;Fthu;.

• mwpag;glhj ePbj;j rpWePuf Neha; gutpAs;s ,yq;ifapd;

gFjpfisAk; mjid Vw;gLj;Jk; fhuzq;fisAk; fz;lwpthu;.

• rpWePuf Nehia cjhuzkhff; nfhz;L ,aw;ifr; #oypd;

kPjhd kdpjdpd; ghjpg;ig Vw;gLj;Jk; jhf;fq;fs; kPz;Lk;

vjpu;kiwahf kdpjd; kPJ nry;thf;Fr; nrYj;Jk; vd

Vw;Wf;nfhs;thu;.

• #oYf;F el;Gwthd tho;f;if Kiwikf;F kPz;Lk; khw;wkila

Ntz;bajd; Kf;fpaj;Jtj;ij Vw;Wf;nfhs;thu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• xU jdp egupd; tho;f;if Kiwiag; ghjpf;Fk; fhuzpfisg;

gw;wp tpsf;Fq;fs;. (czT> njhopy;> Xa;TNeuj;ij fopj;jy;>

Rfhjhuk; kw;Wk; FbapUg;G Mfpad)

• vkJ gz;ila kf;fspd; tho;f;if Kiwapid Qhgfg;

gLj;Jq;fs;.

• tho;f;if Kiwapd; khw;wj;jhy; Vw;gLk; tpisTfisf;

fz;lwpag; nghUj;jkhd FOr; nraw;ghnlhd;iw tbtikf;f

khztiu topg;gLj;Jq;fs;.
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• efukakhFjy;> njhopy; kakhFjy;> tzpf tptrhak;>

kdpjdhy; fl;likf;fg;gl;l ePu;ghrdj; njhFjp> gjhu;j;jq;fisAk;

rf;jp tifffisAk; kpifahfTk; ghjfkhfTk; cgNahfpj;jy;

Nghd;w cgjiyg;Gf;fisAk; mtw;Wf;Fj; Njitahd

trjpfisAk; khztu; FOf;fSf;F toq;fp> mit njhlu;ghf

mit Njbaha;e;jtw;iw tFg;gpy; rku;g;gpf;f topg;gLj;Jq;fs;.

• njhw;whj Neha; vd;gij tpsf;Fq;fs;.

• rpy njhw;whj Neha;fisg; ngaupLq;fs;.

• mwpahj mrhjhuz rpWePuf Neha;fisAk; Vida njhw;whj

Neha;fisg; gw;wpAk; mjw;NfJthd fhuzpfisg; gw;wpAk;

fz;lwpag; nghUj;jkhd xg;gilnahd;iw xOq;F nra;AkhW

khztiu topg;gLj;Jq;fs;.

• khriljYk; njhw;whj Neha;fisAk; tho;f;if KiwAld;

mit nfhz;Ls;s ,ilj;njhlu;GfisAk; Nkw;gb Neha;fs;

guTk; tpfpjj;ijAk; gw;wp khztUld; fye;JiuahLf.

• Rw;whly; Neakhd tho;f;if Kisf;F jpUk;Gjypd; Kf;fpaj;

Jtj;ij Vw;Wf;nfhs;Sq;fs;

Kf;fpa vz;zf;fUf;fs; (

njhw;whj Neha;fs;> efukakhjy;> njhopy; kakhjy;

jutpUj;jp cs;sPLfs; ( thrpg;Gg; nghUl;fs;> fhnzhsp> xspg;glq;fs;

epow;glq;fs;.

fzpg;gPLk; kjpg;gPLk;(

gpd;tUk; epajpfspd; mbg;gilapy; khztiuf; fzpg;gpLf.

• juTfspd; nrk;ik

• Nrfupf;fg;gl;l njhlu;ghf juTfspd; gz;G> njhif

• njhFj;J tpgupf;Fk; jpwd;
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Nju;r;rp 0 4 ( Gtp kw;Wk; mz;lntspapd; gz;Gfs;> ,ay;Gfs; kw;Wk;
nrad;Kiwfspidj; Njb mwptjd; %yk; Gj;jprhJupakhd
kw;Wk; ePbj;J epiyj;jpUf;ff;$ba gad;ghL vd;Dk;
,aw;ifahd vz;zf;fUtpid vl;Lthu;.

Nju;r;rp kl;lk; 4.5 ( Ngz;jF mgptpUj;jpf;F gq;fspf;ff;$ba Kiwfisf;

fz;lha;thu;.

ghlNtisfs; ( 10

fw;wy; NgWfs; (

,jidf; fw;Fk; khztu;fshy; gpd;tUtdtw;iw nra;a KbAk;.

• #oy; Kfhikj;Jtk;> Ngz;jF mgptpUj;jp vd;gtw;wpd; fUj;Jf;

fisf; $Wthu;.

• xw;iw gapu;r;nra;if Kiwikf;F khw;wPlhf gy; gapu;r; nra;if>

gPilfspd; capupay; fl;Lg;ghL kw;Wk; Nrjdg; grisfspd;

gad;ghL vd;gd ePbj;J Ngz;jF tptrhaj; jpl;lq;fshFk;

vd fz;lwpthu;.

• kPsf; fhL tsu;j;jy;  KiwikahdJ #oy; rkepiyapidg;

NgZtjw;fhd xU kPz;nlOk; nrad;KiwahFk; vd tpsf;Fthu;.

• tptrhak;> kUj;Jtk;> czT kw;Wk; ePu;ghrdk; Mfpa Jiw

fspy; RNjr mwpT kw;Wk; njhopy;El;gk; vd;gdtw;iwj; Njb

awpthu;.

• ,yq;if “thtpfs;” ePu; Kfhikj;Jtj;jpw;fhd xU rpwe;j

cjhuzk; vd tpsq;fpf; nfhs;thu;.

• RNjr kUj;Jt KiwahdJ mtw;wpd; tpQ;Qhdj; jd;ik

,d;dKk; fz;lwpag;glhj kw;nwhU ngWkjpkpf;f Jiw vd

tpsq;fpf;  nfhs;thu;.

• RNjr czTg; ghuk;gupak; vkJ fhyepiy kw;Wk; tho;f;if

Kiwf;F Vw;GilajhFk; vdTk; mJ MNuhf;fpakhd

tho;tpw;F toptFf;Fk; vdTk; Vw;Wf; nfhs;thu;.

• czT iky;fs; vDk; gjj;jpid tpsf;Fthu;.

• ghjr;RtL vd;why; vd;d vd;gjidf; fhgd; kw;Wk; ePu;

vd;gtw;Wld; njhlu;GgLj;jp tpsf;Fthu;.

• ghjr;RtLfs; kw;Wk; czT iky;fs; vd;gtw;wpidf; Fiwg;gjd;

Kf;fpaj;Jtj;jpid czu;thu;.

• fopT kw;Wk; Fg;ig vDk; gjq;fis tpsf;Fthu;.

• jpz;kk;> ePu;> thAf;fs; kw;Wk; J}rpj; Jzpf;iffs; vd;gd

rhu;ghf fopT Kfhikj;Jt El;gq;fis tpgupj;J

eilKiwg;gLj;Jthu;.

• fopT Kfhikj;Jtk; rhu;ghf rl;l Kiw eltbf;iffs; vLf;fg;

gl Ntz;Lk; vd;gjidAk; mtw;wpw;F ,zq;fp elf;f Ntz;Lk;

vdTk; Vw;Wf;nfhs;thu;.
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• fpilf;ff; $ba rf;jp Kjy;fs; khw;Wk; njhopy;El;gj;Jld;

rf;jp neUf;fb njhlu;G nfhz;lJ vd  tpsf;Fthu;.

• Ntiyfis md;whl tho;tpy; fhzg;gLfpd;w rf;jpKjy;fSld;

njhlu;;GgLj;jp rf;jp Kfhikj;Jtj;jpid tpsf;Fthu;.

• rf;jp Kfhikj;Jtj;jpid rf;jpj; jl;Lg;ghl;bw;fhd xU jPu;thf

Kd;itg;ghu;.

• Fiwe;j fopT ntspNaw;wj;Jld; epiwe;j rf;jpg; gad;ghl;bidj;

Njbawpthu;.

• tPl;Lg; ghtidg; nghUl;fspd; tpidj; jpwdpidj; Njbawpthu;.

 rf;fp Efu;it fz;fhzpg;gjw;fhd Kf;fpaj;Jtj;ij

Vw;Wf;nfhs;tu;.

• kpfg; nghUj;jkhd rf;jp Kjy;fspidg; ghtpj;J Vw;Gila

rf;jp Efu;tpid Nkw;nfhs;thu;.

• epiyikfSf;F Vw;gg; nghUj;jkhd rf;jp Efu;T Kiwfis

gad;gLj;Jthu;.

• fl;llq;fisj; jpl;lkpLk; NghJ ,aw;ifr;rf;jpapd; epiwe;j

ghtidapidj; Njbawpthu;.

• rf;jp Efu;tpw;fhf gue;j njhopy;El;g mwptpidg; ghtpf;f

Ntz;bajd; Kf;fpaj;Jtj;jpid Vw;Wf;nfhs;thu;.

ghlj;jpl;lj;Jf;fhd topfhl;ly;fs; (

• #oy; Kfhikj;Jtk; kw;Wk; Ngz;jF mgptpUj;jp vd;why;

vd;d vd tpsf;Fq;fs;.

• Vftpdg; gapu;r; nra;if> gy;ypd gapu;r; nra;if vd;gtw;wpd;

fUj;Jf;fis mwpKfQ; nra;Aq;fs;.

• Vftpdg; gapu;r; nra;ifapYk; ghu;f;f gy;ypdg; gapu;r; nra;ifapd;

ngWkjp gw;wp khztUld; fye;JiuahLq;fs;.

• capupay; gPilf; fl;Lg;ghl;bd; Kf;fpaj;Jtk; gw;wp tpsf;Fq;fs;.

• njd;dk; tz;ilf; fl;Lg;gLj;j capupay; gPilf; fl;Lg;ghl;L Kiwia

ntw;wpfukhfg; gad;gLj;jpaik gw;wp cjhuznkhd;whf tpsf;

Fq;fs;.

• Nrjdg; grisapd; ngWkjp gw;wp khztUld; fye;Jiu

ahLq;fs;.

• Rw;whly; rkepiyia NgZtjw;Fs;s kPl;G Kiwahf fhL

tsu;g;gpd; Kf;fpaj;Jtj;ij tpsf;Fq;fs;.

• gpd;tUk; Jiwfspy; RNjr mwpitAk; njhopy;El;gj;ijAk;

gad;gLj;jy; gw;wpa mwpf;iffis gpd;tUk; jiyg;Gf;fspy;

jahupf;FkhW khztUf;F xg;gil toq;Fq;fs;.

•  tptrhak;
•  kUj;Jtk;
•  czT

•  ePu;g;ghrdk;
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• fhgd; ghjr; RtL ePPu; ghjr; RtL> czT iky; vd;gtw;iw

tpsf;Fq;fs;..

• ,yq;ifapd; Fsk; / thtp mikg;ig ePu; Kfhikj;Jtj;jpw;fhd

xU jdpj;Jtkhd cjhuzkhff; Fwpg;gpl;L mjd; ngWkhdj;ij

khztUld; fye;JiuahLq;fs;.

• RNjr kUj;Jtk; njhlu;ghd jfty;fisr; Nrfupf;f khztUf;F

xg;gil toq;Fq;fs;.

• RNjr kUj;Jfspy; tpQ;Qhd uPjpahd gpd;dzpia fz;lwptjd;

Kf;fpaj;Jtj;ij tpsf;Fq;fs;.

• RNjr czTg; gz;ghL gw;wpf; fye;JiuahLq;fs;.

• rf;jp neUf;fb gw;wp khztUld; fye;JiuahLq;fs;.

(fpilf;ff;$ba rf;jp Kjy;fs;> kw;Wk; njhopy;El;gk;)

• md;whl tho;tpy; rf;jp Kfhikj;Jtk; Nkw;nfhs;sg;gLk;

Kiwfis mwpf;if gLj;JkhW xg;gil toq;Fq;fs;.

• rf;jp neUf;fbf;F xU jPu;thf rf;jp Kfhikj;Jtj;ij

gad;gLj;Jtjd; Kf;fpaj;Jtk; gw;wpf; fye;JiuahLq;fs;.

• ,optsthd tpuaj;Jld; cr;r mstpy; rf;jp gad;gLj;jg;gLk;

re;ju;g;gq;fs; gw;wp xU mwpf;if jahupf;FkhW khztiu

topg;gLj;Jq;fs;.

• tPl;L cgfznkhd;wpd; tpidj;jpwid msf;Fk; Kiw gw;wp

tpsf;Fq;fs;.

• rf;jp Efu;tpidf; fz;fhzpg;gjd; ngWkjp gw;wp khztUld;

fye;JiuahLq;fs;.

• khztUld; fye;Jiuahbr; rf;jp EfUk; Kiwiag;

gl;baw;gLj;Jq;fs;.

• fl;llf; fiyj;Jiwapy; tbtikg;gJ njhlu;gpy; ,aw;if rf;jpg;

gad;ghl;bd; Kf;fpaj;Jtk; gw;wp tpsf;Fq;fs;.

• fopTg; nghUl;fs; kw;Wk; Fg;ig Mfpatw;Wf;F cjhuzk;

jUkhW khztUf;Ff; $Wq;fs;.

• mtw;why; Vw;gLj;jg;gLk; jPq;Ffs; gw;wp tpsf;Fq;fs;.

• fhnzhspf; fhl;rpfspd;; glq;fs; cjtpAld; fopTg; nghUs;

Kfhikj;Jtj;jpd; gy;NtW KiwfisAk; tptupAq;fs;

• njhlu;Gila rl;ltpjp mKy;gLj;jy; gw;wpAk; mtw;iw tpsk;gug;

gLj;Jk; Kiwfspd; Kf;fpaj;Jtk; gw;wpAk; tpsf;Fq;fs;.

• kPsg;ngwf; $ba rf;jp Kjy;fs; gw;wp rpw;Nwnlhd;iwj; jahupf;F

khW khztUf;F xg;gil toq;Fq;fs;.
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Kf;fpa vz;zf;fUf;fs; -( ghjr;RtL> czT iky;> RNjr kUj;Jt Kiw

jutpUj;jp cs;sPLfs; ( thrpg;Gg; nghUl;fs;> fhnzhsp> xspg;glq;fs;>

epoq;glq;fs;

fzpg;gPLk; kjpg;gPLk;(

tPl;Lg;ghtidg; nghUl;fspd; rf;jp tpidj;jpwd;> rf;j;jpf; fopT>

rf;jpKfhikj;Jtk; Nghd;w tplaq;fis Kd;itf;Fk; NghJ

gpd;tUk; epajpfspd; mbg;gilapy; khztiu xg;gpLf.

• cs;slf;fj;jpw;F nghUj;jkhd jfty;fis Nrfupj;jy;.

• FO Ntiy

• jfty;fis Nrfupf;f gy;NtW tsq;fis cgNahfpj;jy;.

• tpidj;jpwd; cld; fUj;Jf;fisj; njhlu;ghly; nra;jy;.


