
nkhopngah;g;gpay; 

- Kidth; y. uq;fehjd; 
      jkpo;Jiw 

 nkhop ngah;g;gpay; vd;gJ jdpj;Jiwahf tsh;e;J tUfpwJ. 

nkhopngah;g;gpd; Njit Ntnwg;Nghijf; fhl;bYk; ,g;NghJ mjpfk; 

czug;gLfpwJ. jkpopy; nkhopngah;g;G gw;wpa mwptpay; mbg;gilapyhd 

rpe;jid kpf mz;ikf; fhyj;jpy;jhd; mUk;g Muk;gpj;Js;sJ. 

nkhopngah;g;gpd; ,d;wpaikahik 

 kdpj ,d tuyhw;wpy; mwptpay;> njhopy;El;gtpay;> r%ftpay; 

Mfpait epidj;Jg; ghh;f;f Kbahj Ntfj;jpy; tsh;e;JtUk; fhyk; ,J. 

nkhop NtWghLfisf; fle;J ehLfSk;> khepyq;fSk; xd;Wf;nfhd;W 

mwpitj; jUtJk;> ngWtJkhd Njit cUthfp epiyj;J tpl;l fhyk;. 

“mwpTyfj;jpw;F nkhopjhd; ghijAk; ghyKk; MFk;. mjd; vy;iyfs; 

tphpAk; nghOJ> ekJ rhiyAk;> ghyKk; ,ay;ghfNt mtw;iw vl;l 

Ntz;Lk;. ,d;iwa mwpTyfpd; vy;iyfs; vq;Nfh ,Uf;fpd;wd. ekJ 

nkhopfs; vq;Nfh epw;fpd;wd. ,ilntsp nghpJ vd;gJ ftiyf;FhpaJ. 

mjdpYk; ftiyf;FhpaJ> me;j ,ilntsp tphpthfpf; nfhz;Nl NghfpwJ 

vd;gJ. mJ tphpthFk; NtfKk; kpFfpwJ” vd;ghh; lhf;lh; 

th.nr.Foe;ijrhkp. tsh;e;J tUk; ehLfs; midj;jpw;Fk; ,J nghJthd 

gpur;rpid. ,e;j ,ilntspia <Lfl;b nkhopiaf; fUj;Jyfpd; fhy 

Ntfj;Jf;F Vw;Gilajha; tsh;g;gjpy; nkhopngah;g;G ngUk;gq;F tfpf;fpwJ.  

 mwpT tsh;r;rp vd;gJ jha;nkhop thapyhfj;jhd; gutyhf KbAk;. 

mwpT tsh;r;rp gutyhdhy; jhd; ehL mwptpay;> nghUshjhuk;> murpay;> 

fy;tp> fiy Mfpa gy;JiwfspYk; Kd;Ndw KbAk;. Mf> xt;nthU ehLk;> 

,dKk; jd; jha;nkhopiaf; fhyj;jpw;Nfw;w fUj;Jyf tsh;;r;rpfis 

vLj;jpak;Gk; Mw;wYs;sjhf tsh;j;Jf; nfhs;s Ntz;LtJ ehl;L 

Kd;Ndw;wj;jpd; mbg;gilahFk;. 

 cyfshtpa murpayikg;G Kiwfspy; kf;fshl;rp Nghplk; 

ngWfpd;wJ. ,e;j Ml;rp Kiwapy; nghJkf;fs; gy;;Jiw mikg;Gfspd; 



eilKiwfis mwpe;jpUg;gJ mtrpak;. ,jpy; nra;jpj;jhs;fs;> ,jo;fs; 

Mfpatw;wpd; gzp Fwpg;gplj;jf;fJ. nra;jp ntspaPl;by; ,it 

nkhopahf;fj;ijg; nghpJk; rhh;e;jpUf;fpd;wd. 

 gynkhopfs; Ngrg;gLk; ehl;by; xUikg;ghl;il tsh;g;gjw;Ff; 

fyhr;rhug; ghpkhw;wKk;> mjw;F mbg;gilahd nkhopngah;g;Gg; gzpfSk; 

,d;wpaikahjit. ,e;j ehLfspd; murpay; eph;thfj;jpw;Fk;> rl;lk;> 

Miz> nra;jp Mfpatw;wpd; gd;nkhopahf;fk; Njitg;gLfpwJ. 

 tzpf cyfpy; nghUs;fspd; cw;gj;jp> jd;ik> juk;> gad;> 

gad;gLj;Jk; tpjk; Mfpait gynkhopfspy; ciuik ngWtJ jtph;f;f 

Kbahj NjitahfpwJ. 

 nkhop> ,yf;fpa Ma;Tj;Jiwfs;> Fwpg;ghf ,yf;fpaj; jpwdha;T> 

xg;gha;Tj; Jiwfs; nkhopngah;g;igNa rhh;e;Js;sd. 

fzpg;nghwp nkhopngah;g;G 

 xU nkhopapd; FwpaPLfisf; fzpg;nghwpapd; nray;Kiwf;F Vw;w 

tbtj;jpy; khw;wp> mtw;iw xU fzpg;nghwpapd; nray; Kiwf;Fl;gLj;jp> 

mtw;wpd; ngWk; nkhop epfud;fisg; ngWtNj fzpg;nghwp 

nkhopngah;g;gFk;. fzpg;nghwp nkhopngah;g;gpy; nkhopapay;> fzpjk;> 

nghwpapay; Mfpa %d;W JiwfSk; rk;ge;jg;gLfpd;wd. %ynkhop-

ngWk;nkhopr; nrhy;> njhlh;> thf;fpa ,izfisg; Ngustpy; jd;dfj;Nj 

nghjpe;J nfhs;Sk; Nrkpg;Gj;jpwd; fzpg;nghwpapd; epiw mk;rkhFk;. Nkyk; 

mjd; nkhopngah;g;G NtfKk; epfuw;wJ. Mdhy; xU nkhopngah;g;Gg; nghwp 

,aq;Ftjw;fhd nryT kpFjp. xU nkhopngah;g;Gg; nghwpapy; rhjhuz 

mfuhjpiaf; fhl;bYk; gyklq;F tphpthd mfuhjpAk;> mt;tfuhjpiag; 

gad;gLj;Jk; tpjk; gw;wpa Mizf;Fwpg;GfSk; Nrkpg;gpy; itf;fg;gLfpd;wd. 

,tw;iw mikg;gjw;fhFk; nryT kpFjp. 

 nkhop ngah;g;Gg; nghwpaplj;Jj; jd;dhf;fj;jpwidNah> 

Mf;fj;jpwidNah> fw;gidiaNah> rkNahfpjj;ijNah vjph;ghh;f;f 

KbahJ. mwptpay;/njhopy;El;gtpay; JiwfspYk; vspa njhludpay; 



mikg;GfisAk; FwpaPLfisAk; nfhz;l rpy gFjpfis 

nkhopngah;f;fj;jhd; nghwpfisg; gad;gLj;j KbANk jtpu> rpf;fy; 

epiwe;j gFjpfis nkhopngah;f;f ,j;JiwfSk; kdpjh;fisNa 

rhh;e;Js;sd.  

 

nkhopngah;g;gpay; Nfhl;ghLfs; 

 Xh; mwpTj;Jiw nray;gLk; tpjj;jpy; fhzg;gLk; my;yJ 

nray;gLtjw;fhf tFf;fg;gLk; nghJ tpjpfis mj;Jiw rhh;e;j 

Nfhl;ghLfs; vd;fpNwhk;.  

Nfhl;ghLfspd; Njit 

nkhopngah;g;G vd;gJ gyE}W nkhopfs; rk;ge;jg;gl;lJ. tphpe;J 

ngUFk; gy;NtW Jiwfis cs;slf;fpaJ. ve;j xU JiwAk;> 

nray;jpwdpy; Nkk;gLtjw;Fk; gyUk; mj;Jiw gw;wpj; njspthf mwpe;J 

nfhs;tjw;Fk; tiuaWf;fg;gl;l tpjpfs; ,d;wpaikahjit. fhyg;Nghf;fpy; 

mj;Jiw rk;ge;jg;gl;lth;fspd; mDgtq;fSf;Nfw;gTk;> tsh;e;J tUk; 

NjitfSf;Nfw;gTk;> mwpT tsh;r;rpf;Nfw;gTk;> R+o;epiy trjpfSf;-

Nfw;gTk; mt;tpjpfs; khwyhk;> kPwg;glyhk;. Mdhy; xU Jiwapd; 

nraw;ghl;bw;Fg; nghJthd Nfhl;ghLfs; Njit. vdNtjhd;> nkhop 

ngah;g;gpaYf;Fk; Nfhl;ghLfs; tFg;gJ mtrpakhfpwJ. 

 

vjpnujph;f; Nfhl;ghLfs; 

 nkhopngah;g;gpay; Nfhl;ghLfs; gw;wp nkhopngah;g;ghshpilNa 

vjpnujph;f; fUj;Jf;fs; epytp tUtij MW vjpnujph; ,izfshff; 

Rl;Lfpwhh; jpNahlh; Nrthp. 

1. xU nkhopngah;g;G %yE}ypd; nrhw;fis mg;gbNa juNtz;Lk;. xU 

nkhopngah;g;G %yE}ypd; fUj;Jf;fis mg;gbNa juNtz;Lk;. 



2. xU nkhopngah;g;G gbg;gjw;F %yE}iyg; NghyNt ,Uf;f Ntz;Lk;. 

xU nkhopngah;g;G gbg;gjw;F xU nkhop ngah;g;Gg; NghyNt ,Uf;f 

Ntz;Lk;. 

3. xU nkhopngah;g;G %yE}ypd; nkhopeiliag; gpujpgypf;f Ntz;Lk;. 

xU nkhopngah;g;G nkhop ngah;g;ghshpd; nkhop eiliag; ngw;wpUf;f 

Ntz;Lk;. 

4. xU nkhopngah;g;G gbg;gjw;F %yE}ypd; fhyj;ijr; Nrh;e;jijg; 

Nghy ,Uf;f Ntz;Lk;. xU nkhop ngah;g;G gbg;gjw;F 

nkhopngah;g;ghshpd; fhyj;ijr; Nrh;e;jijg; Nghy ,Uf;f Ntz;Lk;. 

5. xU nkhopngah;g;G %yE}iyf; $l;lNth Fiwf;fNth nra;ayhk;. xU 

nkhopngah;g;G vd;WNk %yE}iyf; $l;lNth Fiwf;fNth $lhJ. 

6. xU nra;As; nkhopngah;g;G ciueilapy;jhd; ,Uf;f Ntz;Lk;. xU 

nra;As; nkhopngah;g;G nra;Aspy;jhd; ,Uf;f Ntz;Lk;. 

nkhopngah;g;G tiffs; 

1. rhuhk;r nkhopngah;g;G 

gd;dhl;L ,jo;fspy; ntspahFk; Gj;jk;GJ mwptpay; nra;jpfs;>  

fz;Lgpbg;Gfs;> fz;Lgpbg;Gfspd; nray; Kiwfs;> Ma;Ntl;Lr; nra;jpfs;> 

Ma;T KbTfs;> jpwdha;Tf fUj;Jf;fs; Mfpatw;wpd; rhuk; 

Njitg;gLk;NghJ> rhuhk;r nkhopngah;g;G Njitg;gLfpwJ. rhuhk;r 

nkhopngah;g;gpy; %yj;jpd; rhuj;ij thq;fpf; nfhz;L mtw;iwg; 

ngWk;nkhopapy; je;jhy; NghJkhdJ. ,q;F nrhy;Yf;Fr; nrhy;> 

njhlUf;Fj; njhlh;> thf;fpaj;Jf;F thf;fpak;> fUj;Jf;Ff; fUj;J vd;W 

ngWk;nkhop epfud;fs; miktjpy;iy. 

2. jOty; 

%yj;jpd; nra;jpia thq;fpf;nfhz;L mijg; ngWk; nkhopfspy; 

Mf;FNthd; jdJ Njh;tpd; gb %yj;ijf; $l;bAk;> Fiwj;Jk;> khw;wpAk; 

ngWk;nkhopapd; tz;zq;fSf;Nfw;g Gide;J jUtJ jOty; MFk;. 

fk;gdpd; ,uhkhazk;> ftpkzpapd; MrpaN[hjp Mfpait ,t;tifAs; 

mlq;Fk;. 



3. KOikahd nkhopngah;g;G 

%yk; vd;gJ xU thf;fpakhfNth> xU fl;Liuapd; xU gj;jpahfNth 

my;yJ fl;Liu KOtJkhfNth> xU E}ypd; rpy gFjpfshfNth my;yJ 

E}y; KOtJkhfNth ,Uf;fyhk;. KOikahd nkhopngah;g;G vd;gJ E}y; 

KOtijAk; nkhop ngah;g;gjhf mikaNtz;Lk; vd;gjpy;iy. vLj;Jf; 

nfhz;l %yk; vJthf ,Ue;jhYk; (thf;fpak;> gj;jp> gFjpfs;> E}y;) 

mjid> mjd; ngWk;nkhop epfud;fshy; gjpyPL nra;tNj KOikahd 

nkhopngah;g;ghFk;. %yj;jpd; nghUisf; $l;LtNjh> Fiwg;gNjh 

KOikahd nkhopngah;g;gpy; ,lk; ngwyhfhJ. 

mwptpay; nkhopngah;g;G 

 mwptpaypy; nrhy;yg;gLk; nra;jpNa Kf;fpaj;Jtk; ngWfpwJ. fUj;J 

ntspg;ghl;bw;fhd fUtpahf kl;LNk nkhop nray;gLfpwJ. ,yf;fpaj;jpy; 

nkhopiaf; ifahSk; tpjk; nrhy;yg;gLk; nra;jpf;F ,izahd 

Kf;fpaj;Jtj;ijg; ngWfpwJ. Mwptpay; nra;jpfis nkhopngah;f;Fk; 

NghJ> mzpeak; nrwpe;j nkhopiaf; ifahsf; $lhJ: nghUs; kaf;fk; 

jUfpw nrhy;Nyh> njhlNuh ,lk; ngwf;$lhJ. ,UnghUs; jUk; rpNyilfs; 

Kw;wpYk; jtph;f;fg;gl Ntz;Lk;. 

 mwptpaypy; xU epfo;T> nghUs;> nghUspd; gz;G Nghd;wtw;wpd; 

tiutpyf;fzq;fis nkhopngah;f;Fk; NghJ nrhw;rpf;fdKk; %yj;jpd; 

nghUsidj;jpidAk; cs;slf;fpa nghUl; nrwpTk; Ngzg;gl Ntz;Lk;. 

𝛼, 𝛽, 𝛾, 𝜆, 𝜇, 𝜔 Nghd;w midj;Jyf mwptpay; FwpaPLfisAk; >,<,=,

𝜋, ∑, ∅ Nghd;w fzpjf; FwpaPLfisAk; vt;tpj khw;wKkpd;wp mg;gbNa 

ifahs;tJ nkhopngah;g;ig vspikahf;FtNjhL mwptpaypd; 

nghJikiag; NgZtjhfTk; mikfpwJ. Gobalt, Nickel, Ammonium, lodine 

Nghd;w nghUs;fspd; ngah;fisAk; KiwNa Nfhghy;l;> epf;fy;> 

mk;Nkhdpak;> mNahbd; vd;W jkpopy; xyp ngah;g;gNj nghUe;Jk;. 

 


