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,aw;gpay; 

1. mstPl;bay; 

 mstPl;by; FPS Kiwapy; gad;gLtJ --- mb> gTz;L> tpdhb 

 mstPl;by; CGS Kiwapy; gad;gLtJ --- nr. kP. fpuhk;> tpdhb 

 mstPl;by; MKS Kiwapy; gad;gLtJ --- kPl;lh;> fp.fp> tpdhb 

 cyf ehLfs; midj;Jk; nghJthf Vw;Wf;nfhz;l myF Kiw – gd;dhl;L 

myF Kiw (S. I. Units). / SYSTEM INTERNATIONAL 

 gd;dhl;L myF Kiw Vw;Wf; nfhs;sg;gl;l Mz;L – 1971 

 gd;dhl;L myF Kiwapy; fhzg;gLk; mbg;gil myFfs;> Jiz myFfspd; 

vz;zpf;if – 7 kw;Wk; 2 

 mbg;gil myFfs; -- kP> fp.fp> tpdhb> Mk;gpah;> nfy;tpd;> Nkhy;> Nfz;byh> 

Jiz myFfs; -- Nubad;> ];bNuad; 

 tpirapd; myF – epA+l;ld; 

 Ntiyapd; myF – [_y; 

 xU nghUspy; mlq;fpAs;s gUg;nghUspd; msT mjd; epiw vdg;gLk;. 

mg;nghUspd; kPJ nray;gLk; GtpaPh;g;G tpid mjd; vil vdg;gLk; 

 vil kw;Wk; epiwapd; myF – fp.fp 

 <uhf; ehl;by; tho;e;j RNkhpah;fs; gad;gLj;jpa epow;fbfhuk;jhd; Kjd; Kjypy; 

gad;gLj;jg;gl;l epow;fbfhuk; MFk; 

 Cry; fbfhuj;ij fz;Lgpbj;jth; - fypypNah 

 Neuj;ij Jy;ypakhf fz;lwpa cjTtJ – mZ fbfhuk;> ,jpy; rPrpak; - 133 

mZtpy; epfOk; Mw;wy; khw;wj;jpw;fhd fhy ,ilntspapd; mbg;gilapy; tpdhb 

tiuaWf;fg;gLk; 

 xU nghUspd; Jy;ypakhd epiwiaf; fhz cjTtJ -- ,aw;gpay; juhR 

 ,aw;gpay; juhrpy; xU nghUspd; epiwia 1 kpy;ypfpuhk; mstpw;F Jy;ypakhf 
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fhzyhk; 

 ,aw;gpay; juhrpy; fhzg;gLk; Fiwe;j gl;r vilf;fy; 10 kp.fp. nfhz;lJ. mjpf 

gl;r vilf;fy; 500 kp.fp. nfhz;lJ. 

 ,aw;gpay; juhirf; nfhz;L mstpLk; nghUspd; rhpahd Kiw:- 

   10 (b-a) 

 W + --------------- X 10-3       fp. 

(b-c) w – nghUspd; epiw.  A – Ropepiyg; Gs;sp.  b,c – epiyg;Gs;spfs; 

 nth;dpah; mstpapd; kPr;Rw;wsT 0.01 nr. kP. my;yJ 0.1 kp.kP 

 jpUfstpapd; kPr;Rw;wsT = 0.01 kp. kP 

 xOq;fw;w nghUs;fspd; fdmsT fhz gad;gLk; fUtpfs; - mstPl;L Kfit 

Nky;topAk; [hb 

 mlh;j;jp = epiw / fd msT D = m/v 

 mlh;j;jpapd; myF fp.fp / kPl;lh;3 

 xOq;fw;w nghUs;fspd; mlh;j;jpiaf; fhz cjTk; Kiw - ,lg;ngah;r;rp Kiw 

vz;. nghUs; mlh;j;jp (fp.fp / kPl;lh;3) 
1 ePh; 1000 (4°Cy;) 
2 fly; ePh; 1026 
3 ghjurk; 13600 
4 ,Uk;G 7900 
5 mYkpdpak; 2700 
6 fhhPak; 11300 

 Cry; fbfhuq;fspd; miyT Neuk; khwhJ (2 tpdhb) 

 Fthh;l;]; fbfhuq;fspy;> Fthh;l;]; gbf tisaq;fspd; mjph;Tfs; fhyj;ij 

msf;f gad;gLfpwJ 

 ntg;gepiyapd; myF – nfy;tpd; (K) 

 gdpf;fl;b> ePh;> ePuhtpAk; xUq;Nf mike;j ntg;gepiy 1/273.15 gFjpahFk; 

 nghUs; mstpd; myF – Nkhy; 

 xspr;nrwptpd; myF – Nfz;byh 

 jsf;Nfhzj;jpd; myF – Nubad; 

 jpz;kf; Nfhzj;jpd; myF - ];Nubad; 
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2. nghUspd; jd;ik> mikg;G> epiykhw;wk; 

 i`l;u[d;> iel;u[d; Mfpa thAf;fs; ePhpy; fiutjpy;iy 

 xU jpz;kg; nghUis #Nlw;Wk;NghJ jput epiyf;F nry;yhky; Neubahf 

thAepiyf;F nry;Yjy; gjq;fkhjy; vdg;gLk;. v-L. mNahbd;> ehg;jyPd;> 

ngd;Nrhapf; mkpyk;> mk;Nkhdpak; FNshiuL 

 fth;r;rptpir – jpz;kk; > jptuk; > thA 

 ,Uk;ig jq;fkhf khw;Wk; fiy – my;nfkp (urthjk;) vdg;gLk; 

 vYk;gpy; fhy;rpakhdJ fhy;rpak; gh];Ngl;lhf cs;sJ 

 gRikahd ,iyfspy; fhzg;gLk; cNyhfk; - nkf;dPrpak; (gr;irak; jahhpj;jypy; 

gq;F ngWk; cNyhfk; MFk;) 

 

jdpkq;fs; FwpaPLfs; jdpkq;fs; FwpaPLfs; 

bd; Sn rpy;th; Ag 

fhhPak; Pb Nfhy;L Au 

nkh;Fhp Hg lq;];ld; W 

Mz;bkdp Sb   

 

 i`l;u[d; vd;gJ xU vhpAk; thA> Mf;]p[d; vd;gJ vhptjw;F Jiz GhpAk; 

thA 

 fyitf;F v.fh – ghy;> Gif kw;Wk; fly;ePh;> fhw;W 

 NPK cuf;fyitapy; cs;sit – mk;Nkhdpak; iel;Nul;> mk;Nkhdpak; ry;Ngl;> 

mk;Nkhdpak; gh];Ngl; kw;Wk; nghl;lhrpak; FNshiuL 

 ghiw cg;G vd;gJ rhjhuz cg;Gk; kzYk; Nrh;e;j fyitahFk; 

 rikay; thAtpy; fhzg;gLtJ – gpA+l;Nld; kw;Wk; ngd;Nld; 

 nehjpj;jy; xU Ntjptpid epfo;r;rpahFk; 

 fhh;gd;-il-Mf;irL thA njspe;j Rz;zhk;G ePiu ghy;Nghy; khw;Wk; 

 nghUis J}a;ikg;gLj;Jk; Kiw – fha;r;rp tbj;jy;> gpd;d fha;r;rp tbj;jy;> 

gjq;fkhjy;> tbfl;Ljy; 

 vspjpy; Mtpahfhj fiunghUis nfhz;Ls;s ePh;kq;fis J}a;ikg;gLj;Jk; Kiw 

--- fha;r;rp tbj;jy;  

 J}a ePiu ngWtjw;F ifahSk; Kiw --- fha;r;rp tbj;jy; 
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 ntt;NtW nfhjpepiyfis cila ePh;kq;fs; fye;Js;s fyitia 

gphpj;njLf;Fk; Kiw --- gpd;df; fha;r;rp tbj;jy; 

 gpd;d fha;r;rp tbj;jYf;F (v.fh) My;f`hy;> ePh; fye;j fyit 

nghUs; cUFepiy 
ghugpd; nkOF 54°C 
ehg;jypd; 80°C 
rhjhuz cg;G 801°C 
vj;jpy; My;f`hy; 78°C 
nkh;f;Fhp 357°C 
A+hpah 135°C 

 

 khR fye;j nghUspd; nfhjpepiy J}a nghUspd; nfhjpepiyia tpl mjpfk; 

 mkpyk; + fhuk;  cg;G + ePh; (eLepiyahf;fy; tpid) 

 CaCO3  
∆
   CaO + CO2 (rpijT tpid) 

 Zn + CuSO4            ZnSO4 + Cu(,lg;ngah;r;rp tpid) 

 CuO + H2         Cu + H2O (Mf;rp[Ndw;w xLf;f tpid) 

 xU nghUSld; Mf;rp[id Nrh;f;Fk; tpid (m) i`l;u[d; ePf;Fk; tpid – 

Mf;rp[Ndw;w tpid 

 xU nghUSld; i`l;u[id Nrh;f;Fk; tpid (m) Mf;rp[id ePf;Fk; tpid – 

i`l;u[Ndw;w tpid 

 Mf;rp[Ndw;w tpidf;F cjhuzk; -- ,Uk;G JUg;gpbj;jy;> ry;gh; fhw;wpy; vhpjy; 

 

3. gUg;nghUspd; jd;ikfs; 

 vil = epiw X GtpaPh;g;G KLf;fk; (W = mg) 

 fhw;Wjl jilapd; vjph;g;G tpirAk;> fPNo tpOk; nghUspd; vilAk;> rkkhf 

,Uf;Fk;NghJ nghUs; rPuhd Ntfj;Jld; tpoj; njhlq;Fk; epiy – Kw;Wj; 

jpirNtfk; vdg;gLk; 

 ghuh#l; jpwf;fhj epiyapy; thdj;jpypUe;J Fjpf;Fk; xUthpd; Kw;Wj;jpir Ntfk; 

-- kzpf;F 200 fp. kP. 

 nghUs; Nky;Nehf;fp vwpag;gl;lhy; mg;nghUs; ngUk cauj;ij milAk;NghJ 

mjd; jpirNtfk; -- RopahFk;. 

 nghUspd; ,af;fr; rkd;ghLfs;: 
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V = u + at  V – Neuk; 

S = ut + ½ at2  u – njhlf;f jpirNtfk; 

V2 = u2 + 2as  t – Neuk; 

 xU nghUs; Nky;Nehf;fp vwpAk; NghJ milAk; ngUk cauk; (h) = u2/2g 

 Nky; Nehf;fp vwpag;gLk; xU nghUs; milAk; ngUk; cauk; mjd; njhlf;f 

jpirNtfj;jpd; ,Ukbf;F Neh; tpfpjj;jpy; ,Uf;Fk; 

 gwf;Fk; fhyj;jpw;fhd rkd;ghL (tf) = 2u / g 

 vwpnghUspd; ghij – gutisak; MFk; 

 Xbf;nfhz;bUf;Fk; xU Ch;jpapypUe;J ntspNa vwpag;gLk; xU nghUs; 

gutisag; ghijia Nkw;nfhs;Sk; 

 tl;l ,af;fj;jpYs;s xU nghUspd; Neh;Nfhl;Lj; jpirNtfj;jpw;Fk;> Nfhzj; 

jpirNtfj;jpw;Fk; ,ilNaAs;s njhlh;Gf;fhd rkd;ghL V = r𝜔 

 NfhSf;Fk; Gtpf;Fk; ,ilNaAs;s <h;g;G tpir – ikaNehf;F tpir 

 thfdq;fs; Nrw;wpy; rpf;fp; nfhs;s fhuzk; - ikaNehf;F tpir 

 Nkhl;lhh; irf;fps; tl;lg;ghijapy; ,aq;fj; Njitahd ikaNehf;F tpirahdJ 

-- mt;thfdj;jpd; jpirNtfj;ijAk;> tisT ghij Muj;ijAk; nghWj;jJ 

 Gtpjl;ilahf ,Uf;ff; fhuzk; -- JUtg; gFjpapy; ika tpyf;F tpir 

FiwthfTk;> epyeLf;Nfhl;Lg; gFjpapy; ikatpyf;F tpir mjpfkhfTk; 

,Ug;gjhy;  

 epyeLf;Nfhl;Lg; gFjpapy; Gtpapd; tpl;lj;jpw;Fk;> JUtg; gFjpapy; Gtpapd; 

tpl;lj;jpw;Fk; ,ilNaAs;s NtWghL – 48 fp.kP 

 Jzp Jitf;Fk; ve;jpuj;jpd; RoYk; fyd; nray;gLk; tpjk; -- ika tpyf;F 

tpirf;F cjhuzk; MFk; 

 ika tpyf;F tpirapd; mbg;gilapy; nray;gLk; fUtp – thl;fth;dh; 

 ghypypUe;J ntz;nza; gphpj;njLf;fg;gLtJk;> gpsh];khtpypUe;J ,uj;j nry;fs; 

gphpj;njLf;fg;gLtJk;> NjdilapypUe;J Njd; gphpj;njLf;fg;gLtJk; ika tpyf;F 

tpirf;F vLj;Jf;fhl;Lfs; MFk;. 

 tisT ghijapy; kpFe;j Ntfj;jpy; thfdq;fs; nry;Yk;NghJ ftpof;fhuzk; - 

ghijf;Fk;> laUf;Fk; ,ilNaAs;s cuha;T tpiria tpl thfdq;fspd; kPJ 

ikatpyf;F tpir mjpfkhf nray;gLtNj MFk;. ,jidj; jtph;g;gjw;fhf 

tisthd ghijfs; rw;W cah;j;jg;gLfpwJ. 

 rh;f;f]; kuzf;$z;L Xl;Leh; jiyfPohf me;j $z;bw;Fs; Rod;whYk; fPNo 

tpohky; ,Uf;ff; fhuzk; - Xl;Leh; kPJ nray;gLk; ikatpyf;F tpif 
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 Gtp ikaf; nfhs;ifia ntspapl;lth; - jhykp 

 #hpa ikaf;nfhs;ifia ntspapl;lth; - Nfhgh;epf]; 

 jw;fhy thdpaYf;F mbNfhypath; - nfg;sh; 

 nfg;shpd; tpjpfs;: 

 Kjy; tpjp (Rw;Wg;ghij tpjp): Nfhs;fs; #hpaid ePs;tl;lg; ghijapy; Rw;wp 

tUfpd;wd. 

 ,uz;lhk; tpjp (gug;G tpjp): xU Nfhs; mjd; ePs;tl;lg; ghijapy; ,aq;Fk;NghJ 

#hpaDf;Fk; mf;NfhSf;Fk; ,ilNa tiuag;gLk; NfhL rkfhy msTfspy; rk 

gug;igf; flf;Fk; 

 %d;whk; tpjp (Rw;Wf; fhy tpjp): Nfhs;fspd; Rw;Wf; fhyq;fspd; ,Ukbfs; 

#hpadpypUe;J mtw;wpd; ruhrhp njhiyTfspd; Kk;kbfSf;F Neh; tpfpjj;jpy; 

mike;jpUf;Fk; 

𝑇2

𝑅3    =  xU khwpyp 

 epA+l;ldpd; nghJ <h;g;G tpjpf;fhd rkd;ghL F = 
𝐺𝑚1𝑚2

𝑟2  

G vd;gJ nghJ <h;g;G khwpyp G = 6.67 X 10-11 Nm2 / Kg2 

 gug;G ,Otpirapd; myF – epA+l;ld; / kPl;lh; 

 %yf;$W vy;iyapd; tPr;R 108 nr.kP. 

 gug;G ,Otpiria tpsf;fpath; - yhg;]; 

 ePhpy; Mzp kpjf;fTk;> ePUf;Fs; mkpo;j;jg;gl;l J}hpifapd; KidapYs;s 

,iofs; tphpe;J fhzg;gLtjd; fhuzk; -- gug;G ,OtpirNa 

 gug;G ,Otpir vg;NghJk; jputg; gug;ig rpWk mstpy; Fiwj;Jf; nfhs;sNt 

KaYfpwJ 

 Ez;Gio Vw;wj;jpw;fhd rkd;ghL h = 
2𝑇 cos 𝜃

𝑟𝑝𝑔
 

 J}a ePUf;Fk;> J}a fz;zhbf;Fk; ,ilNaAs;s njhLNfhzk; - 00 

 Ez;GioNaw;wj;jpw;F v.fh. – 1. Jhtuq;fs; ePiu cwpQ;Rjy; 2. jphpapd; topNa 

vz;nza; NkNyWjy; 3. ik cwpQ;Rk; jhs; ikia cwpQ;Rjy; 

 kziy tpl fspkz; <ukhd epiyapy; ,Uf;ff; fhuzk; -- fspkz;zpy; cs;s 

neUf;fkhd Jfs;fs; kpf Ez;zpa Foha;fshf nray;gl;L Ez;GioNaw;wj;jpd; 

fhuzkhf ePh; fspkz;zpd; Nkw;gug;gpw;F tUtjhy; <ukhf ,Uf;fpwJ 
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 fopT ePh;g;gug;gpd; kPJ rpwpJ vz;nzia Cw;wpdhy; nfhRf;fs; %o;f fhuzk; -- 

vz;nza; ePhpd; gug;G ,Otpiria Fiwg;gjhy; 

 fly; nfhe;jspf;Fk; NghJ khYkpfs; fg;giyr; Rw;wp vz;nzia flypy; 

nfhl;Ltjw;F fhuzk; -- vz;nzahdJ fly; ePhpd; gug;G ,Otpiria Fiwj;J 

miyfspd; Ntfj;ijj; jzpg;gjw;fhf 

 vOJk; Ngdhtpd; Kidg; gFjp kpff; Fiwe;j ,ilntsp nfhz;L gpse;j 

mikg;ghf cUthf;fg;gLtjd; fhuzk; -- gpse;j mikg;G Ez;Gio Fohahf 

nray;gl;L Ngdhtpd; Kidf;F ik njhlh;e;J te;J nfhz;bUg;gjhf 

 kioj;Jsp Nfhs tbtk; ngwf; fhuzk; - gug;G ,Otpir 

 kioj;Jsp nkJthf tpof; fhuzk; - fhw;W Vw;gLj;Jk; ghFepiy tpirapdhy;  

 ghfpay; vz;zpd; myF – epA+l;ld;> tpdhb> kP2 

gha;nghUs; 𝜼(gha;];) 
fpsprhpd; 13.4 
ePh; 0.018 
ghjurk; 0.0015 
Njd; 0.20 
,uj;jk; 0.0027 
fhw;W 0.019 X 10-3 

 fhh;> fg;gy;> Mfpatw;wpd; Kfg;Gfs; $h;ikahf tbtikf;fg;gl fhuzk; -- 

mitfspd; ,af;fj;ij fhw;W my;yJ ePhpd; ghFepiy tpir jil nra;ahky; 

,Ug;gjw;fhf 

 fdkhd> mjpNtfkhf ,aq;Fk; ve;jpuq;fspy; mjpf ghFepiyAk;> mjpf 

mlh;j;jpAk; nfhz;l caTg;nghUs; (fPhP];) gad;gLj;Jtd; fhuzk; -- ve;jpuq;fspy; 

cuha;T %yk; Vw;gLk; cah;e;j ntg;gepiyapYk; $l caTg; nghUspd; 

ghFepiy vz; khwhky; ,Ug;gjhy; 

 thpr;rPh; Xl;lj;jpy; ghFepiyaw;w> mKf;f ,ayhj xU jputj;jpd; VNjDk; xU 

Gs;spapy; nraw;gLk; nkhj;j Mw;wy; xU khwpyp – ngh;ndsypapd; jj;Jtk.; 

 ngh;ndsyp Njw;wk; (mOj;j Mw;wy; + ,af;f Mw;wy + epiy Mw;wy; = khwpyp 

P/p + 1/2v2 + gh = khwpyp 

 

 ngh;ndsypapd; jj;Jtj;jpy; nray;gLk; nghUl;fs; -- ntQ;Rhp kPl;lh;> gpl;ll; 

Foha;> ,Urf;fu thfd fhh;NghNul;lh;> vz;nza; J}tp> tbfl;Lk; gk;G> 

tpkhdj;jpd; $h;ikahd ,wF 

 epA+l;ldpd; ,uz;lhk; tpjp: ce;jk; khWgl;L tPjk; tpirf;F Neh;jftpy; 
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miktNjhL tpirapd; jpirapNyNa mikAk;. F = ma. (m = epiw = KLf;fk;) 

 xU fpNyhfpuhk; vil = 9.8 epA+l;ld; 

 xU nghUspd; epiykj;jpd; msNt mjd; epiwahFk; 

 vil (w) = mg (m = epiw: g = KLf;fk;) 

 GtpaPh;g;G KLf;fj;jpd; kjpg;G = 9.8 kPl;lh; / tpdhb 

 nghUspd; vilia msf;f gad;gLtJ – Rus;tpy; juhR 

 nghUspd; epiwia msf;f gad;gLtJ – juhRf; Nfhy; 

 epA+l;ldpd; %d;whk; tpjp: xtnthU tpidf;Fk; mjw;F rkkhd vjph; 

jpirapy; cs;s xU vjph; tpid cz;L (v.fh) Jg;ghf;fpapypUe;J nts;gLk; 

Fz;L> ePhpy; ePe;Jgth;> fhw;W epug;gpa gY}id tpLtpj;jy;> ePhpy; kpjf;Fk; 

glfpypUe;J Fjpf;Fk; kdpjd;> uhf;nfl;bd; ,af;fk; 

 tpidAk;> vjph; tpidAk; ntt;NtW nghUs; kPJ nray;gLtjhy; mit 

xd;iwnahd;W rkd; nra;tjpy;iy 

jdpCry;: 

 fz;lwpe;jth; fypypNah 

 jdpCrypy; ,af;fk; -- mjph;TW my;yJ rPhpir ,af;fk; my;yJ miy 

,af;fj;jpw;F vLj;Jf;fhl;L MFk; 

 jdpCrypd; miyT Neuj;jpw;fhd tha;g;ghL T = 2𝜋 1/𝑔 

 ikag;Gs;spapypUe;J jdpCrypd; Cry; Fz;L milAk; ngUk ,lg;ngah;r;rp 

tPr;R vdg;gLk; 

 jdp Crypd; miyT Neuk; gpd;tUtdtw;iw nghWj;jjy;y. mit: 1. Cry; 

Fz;L nra;ag;gl;l nghUs; 2. Fz;bd; epiw 3. Fz;bd; cUtk; 4. Crypd; tPr;R  

 miyT Neuk; jdpCrypd; ePsj;jpd; ,Ukb %yj;jpw;F Neh;jftpy; cs;sJ. 

(𝑇 𝛼  1) 

 miyT Neuk; GtpaPh;g;G KLf;fj;jpd; ,Ukb %yj;jpw;F vjph; jftpy; cs;sJ. 

(𝑇 𝛼  1/𝑔) 

 tpdhb Cry;: 

 tpdhb Crypd; ePsk; -- 0.995 kPl;lh; (Vwj;jho xU kPl;lh) 

 tpdhb Crypd; miyT Neuk; 2 tpdhb 

 rkkhfTk;> vjph;jpirapYk; ,U ,iztpirfs; ntt;NtW Gs;spapy; 

nray;gLk;NghJ xU ,ul;il cUthfpwJ 
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 ,ul;ilapd; njhFgad; -- G+[;[pak; 

 ,ul;ilapd; Row;rp tpisT -- ,ul;ilapd; jpUg;Gj;jpwd; vdg;gLk; 

 jpUg;Gj;jpwdpd; myG – epA+l;ld; kPl;lh; 

 ,ul;ilapd; nray;ghl;bw;F cjhuzk; -- 1. Fohapd; milg;ghid jpwj;jy; 2. 

Ngdh> ghl;by; %bia jpwj;jy; 3. jpUfhzpia jpUFjy; 4. fhhpy; jpirkhw;W 

tisaj;ij jpUg;Gjy; 5. fbfhuj;jpd; rhtpia Row;Wjy; 

 nghUs; xd;wpd; kPJ tpir nray;gLk; NghJ mjd; mr;ir gw;wpf; nfhz;L Royf; 

$ba $oy; tpisT – tpirapd; jpUg;Gj;jpwd; MFk;. 

 jpUg;Gj;jpwd; = F X d (F = tpir> d = nghUs;fspd; njhiyT) 

 jpUg;Gj;jpwdpd; jj;Jtg;gb ,lQ;Rop> tyQ;Rop jpUg;Gj;jpwd;fspd; $l;Lj;njhif 

xd;Wf;nfhd;W rkk; 

 “m” kw;Wk; “M” vd;w ,U nghUs;fspd; epiw KiwNa 6 fp.fp> 34 fp.fp vdpy; 

“m” – it tpl “M” vd;w nghUspd; epiykk; mjpfk; (nghUspd; epiw 

mjpfhpf;Fk; NghJ epiykk; mjpfhpf;Fk;) 

 nghUspd; epiyk gz;G – nghUspd; epiwia nghWj;jJ 

 Ntiy> Mw;wy; kw;Wk; Mw;wy; Mjhuk;: 

 xU nghUspd; kPJ tpir xd;W nray;gl;L mjdhy; mg;ngUs; efh;e;jhy; Ntiy 

nra;ag;gl;lJ vdg; nghUs; 

 Ntiy nra;ag;gLk; jpwd; - Mw;wy; vdg;gLk; 

 Ntiypa;d myF – [_y; 

 Xspr;Nrh;f;ifapd; NghJ jhtuq;fs; #hpadplkpUe;J ngWk; ntg;g Mw;wiy Ntjp 

Mw;wyhf Nrkpf;fpwJ. 

 lhh;r; tpsf;fpy; gy;G xsp – kpd;dhw;wy; %yk; xspahw;wiyf; nfhLf;fpwJ 

 vhpAk; nkOFth;j;jpapy; -- Ntjp Mw;wy; xspahw;wyhfTk;> ntg;g Mw;wyhfTk; 

khw;wg;gLfpwJ 

 Mw;wiy Mf;fNth mopf;fNth KbahJ. xU tif Mw;wy; kw;nwhU tif 

Mw;wyhf khw;w KbAk;. – Mw;wy; moptpd;ik tpjp 

 jkpo;ehl;bd; ePh;kpd;epiyaq;fs; - Nkl;^h;> ghgehrk;> fPo;gthdp> itif> igfhuh 

 jkpo;ehl;bd; mdy; kpd;epiyaq;fs; - nea;Ntyp> J}j;Jf;Fb> vz;Z}h;> Nkl;^h;> 

tlnrd;id> nguk;gY}h; khtl;lj;jpYs;s n[aq;nfhz;lj;jpy; Gjpa mdy; kpd; 

epiyak; mikf;fg;glTs;sJ. 

 mZkpd; epiyaq;fs; - fy;ghf;fk;> $lq;Fsk;> jhuhg;G+h; (kfhuh\;buh)> 
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uhzhgpujhg;rhfh; (uh[];jhd;) 

 jkpo;ehl;bd; fhw;whiy kpd;epiyaq;fs; -- Muhy;tha;nkhop (fd;dpahFkhp)> 

faj;jhW (jpUney;Ntyp) 

 jkpo;ehl;by; ePhVw;W Nrkpg;G kpd; epiyak; cs;s ,lk; - fhlk;ghiw 

 #hpadplkpUe;J ntspaplg;gLk; nkhj;j Mw;wy; 3.28 X 1026 [_y; / tpdhb 

 ntg;g Mw;wypd; Kf;fpa Mjhuk; -- #hpad; 

 xspkpd;fyj;jpy; #hpa Mw;wy; kpd;dhw;wyhf khWfpwJ 

 Jizf;Nfhs;fSf;F kpd; cw;gj;jp nra;a gad;gLk; rhjdk; - xspkpd;fyk; 

 fhw;W tPRjy; vd;gJ – ntg;g rydj;jpw;F vLj;Jf;fhl;lhFk; 

 fhw;whiy cw;gj;jpapy; Kd;Ndhbahf jpfOk; khepyq;fs; - F[uhj;> jkpo;ehL 

 Fiwe;j nrytpy; kpd;rhuk; jahhpf;Fk; jpl;lk; - ePh;kpd; jpl;lk; 

 kpjptz;bapy; cs;s kpd;dpaw;wpapy; kpd;fhe;j J}z;ly; jj;Jtj;jpd; mbg;gilapy; 

,af;f Mw;wy; kpd;dhw;wyhf khWfpwJ 

 xU mZtpd; epiwapd; ngUk;gq;F mZf;fUitr; rhh;e;jjhFk;. 

 xU fpNyhfpuhk; ANudpaj;ij gpsf;Fk; NghJ ntspaplg;gLk; mZf;fU Mw;wy; 

2.26 X 107 fpNyhthl; kzp 

 xU fpNyhthl; kzp vd;gJ – 3.6 X 106 [_y; 

 mZFz;L Ntiy nra;Ak; jj;Jtk; -- mZf;fU gpsT 

 i`l;u[d; Fz;L Ntiy nra;Ak; jj;Jtk; -- mZf;fU ,izT 

 tpz;kPd; kw;Wk; #hpadpd; ntg;g Mw;wy; cw;gj;jpf;F fhuzk; -- mZf;fU 

,izT 

 ghgh mZkpd; epiyaj;jpy; fhzg;gLk; mZf;fU ciyfs; - mg;ruh> rpu];> 

n[hpypdh> G+h;zpkh> JUth 

 

nek;GNfhy ; 

 nek;GNfhypd; jj;Jtj;ijf; fz;lwpe;jth; - Mh;f;fpkpb]; 

 nek;GNfhypd; jj;Jtk;: gS X gSGak; = jpwd; X jpwd;Gak; 

 nek;GNfhy; %d;W tifg;gLk;. mit 

1. Kjy; tif nek;GNfhy; v.fh: ,Lf;fp> fj;jhpf;Nfhy;> Vw;wk;> rPrhgyif> 

flg;ghiw 

2. ,uz;lhk; tif nek;GNfhy; v.fh: xw;iwr; rf;fu tz;b> ghf;Fntl;b> 
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jpwg;ghd;> fhfpjk; ntl;Lk; fUtp 

3. %d;whk; tif nek;GNfhy; v.fh: mg;gs ,Lf;fp> kPd;J}z;by;> kz;thhp> 

kdpjdpd; Kd;dq;if 

Kjy; tif nek;GNfhy; gS Mjhug;Gs;sp jpwd; 
,uz;lhk; tif 
nek;GNfhy; 

Mjhug;Gs;sp gS jpwd; 

%d;whk; tif  
nek;GNfhy; 

Mjhug;Gs;sp jpwd; gS 

vspa ,ae;jpuq;fs;: 

 xU Fwpg;gpl;l Gs;spapy; xU Fwpg;gpl;l jpirapy; nray;gLk; xU tpiria mjd; 

kjpg;igNah my;yJ jpiriaNah my;yJ ,uzilANkh khw;wp NtnwhL 

Gs;spapy; fpilf;f nra;Ak; mikg;G vspa ,ae;jpuk; vdg;gLk; 

 vspa ,ae;jpuq;fSf;F vLj;Jf;fhl;L fg;gp> flg;ghiu> fj;jhpf;Nfhy;> rha;jsk;> 

Nfhlhp> nek;GNfhy;> rf;fuKk; mr;Rk;> jpUF 

 $l;L ,ae;jpuq;fSf;F vLj;Jf;fhl;L kpd;cah;j;jp> kpjptz;b> (,uz;L my;yJ 

mjw;F Nkw;gl;l vspa ,ae;jpuq;fs; Nrh;e;J cUthtJ) 

 xU vspa ,ae;jpuj;jpd; ve;jpuyhgk; = gS / jpwd; 

 gaDWjpwd; nghJthf %y; Fwpf;fg;gLfpwJ 

 gaDWjpwd; = ve;jpuj;jhy; nra;ag;gLk; Ntiy 
  ---------------------------------------------------------  

    ve;jpuj;jpd; kPJ nra;ag;gLk; Ntiy 

 gaDW jpwd; = ve;jpuyhgk; / jpirNtftpfpjk;  

 xw;iw epiyf; fg;gpapd; ve;jpuyhg kjpg;G 1 

 xw;iw ,aq;F fg;gpapd; ve;jpuyhg kjpg;G 2  

 fg;gpj; njhFjpapy; mjd; rl;lq;fspd; vz;zpf;ifapd; mbg;gilapy; ve;jpuyhgk; 

ngwg;gLfpwJ. (rl;lq;fspd; vz;zpf;if 6 vdpy; mjd; ve;jpuyhgk; 6) 

 gbf;fl;L> Nkk;ghyk;> kiyg;gFjp> Mfpait rha;js jj;Jtj;jpd; mbg;gilapy; 

mikf;fg;gl;Ls;sd 

 rha;jsj;jpd; ve;jpuyhgk; = rha;js ePsk; / rha;js cauk; 

 ekJ ghjj;jpw;Fk;> jiuf;Fk; ,ilNa cuha;G ,Ug;gjpdhy;jhd; tpiue;J elf;f 

KbfpwJ 

 fg;gy;> fhh;> Mfpatw;wpd; Kd;gFjpia $h;ikahf tbtikf;f fhuzk; - 

cuha;itf; Fiwf;f 

 xU nghUspd; <h;g;G ikakhdJ mjd; epiyg;Gj;jd;ikia jPh;khdpf;fpwJ 
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 xU nghUs; epiyg;Gj;jd;ikia ngw – nghUspd; mbg;ghfk; mfd;W ,Uf;f 

Ntz;Lk;. <h;g;G ikak; Kbe;jsT jho;e;jpUf;f Ntz;Lk;. <h;g;G ikaj;jpypUe;J 

tiuag;gLk; nrq;Fj;Jf;NfhL mbg;gug;gpd; topahf nry;y Ntz;Lk; 

 epiyg;Gj;jd;ikf;F vLj;Jf;fhl;L: jQ;rhT+h; nghk;ik> igrh efuj;J rha;a;j 

NfhGuk;> ge;jaf; fhh; 

 jQ;rhT+h; nghk;ikia mjpf Nfhzj;jpy; rha;e;J tpl;lhYk;> kPz;Lk; gioa 

epiyia ngw fhuzk; -- <h;g;G ikak; jho;e;J ,Ug;gjhYk;> <h;g;G 

ikaj;jpypUe;J tiuag;gLk; nrq;Fj;Jf;NfhL vg;NghJk; ,jd; mbg;gug;gpy; 

nry;tjhYk; 

 igrh efuf; NfhGuk; rha;thf ,Ue;jNghJk; rha;e;JtplhkypUf;ff; fhuzk; - 

mjd; <h;g;G ikaj;jpypUe;J tiuag;gLk; nrq;Fj;Jf;NfhL vg;NghJk; mjd; 

mbg;gug;gpw;Fs; nry;tjhy; 

 Xl;lg; ge;jaf; fhh;fs; mfd;w tpjkhfTk;> jho;thfTk; tbtikf;fg;gl fhuzk; 

epiyg;Gj;jd;ikia mjpfhpf;f 

 glfpy; gazpfs; epw;f mDkjpf;fg;glhjjw;Fk;> ,ul;il NgUe;Jfspy; Nky;js 

gazpfs; epw;f mDkjpf;fg;glhjjw;Fk; fhuzk; -- <h;g;G ikak; mjpfhpj;J 

epiyg;Gj;jd;ik Fiwe;J> NgUe;J ftpohky; ,Ug;gjw;fhf 

 

 

5. jput epiyapay; 

 mOj;jj;jpd; myF – epA+l;ld; / kPl;lh;2 my;yJ gh];fy; 

 jputj;jpy; Vw;gLk; mOj;jk; fhz cjTk; #j;jpuk; Nm-2 

 Mok; mjpfhpf;Fk; NghJ mOj;jk; mjpfhpf;Fk;  

 mlh;j;jp mjpfk; nfhz;l jputk; mjpf mOj;jj;ij Vw;gLj;JfpwJ 

 mOj;jk; = tpir / gug;G 

 Gtpiar; Rw;wpAs;s tspkz;lyk; Rkhh; 800 fp.kP. tiu gutpAs;sJ 

 tspkz;ly mOj;jj;ij mstpl gad;gLtJ – ghukhdp 

 tspkz;ly mOj;jj;ij Kjypy; mse;jth; - lhhpnry;yp 

 U tbt Foha; mOj;jkhdp nfhz;L – fhw;W> jputk;> thAtpd; mOj;jj;ij 

mstplyhk;. 

 EiuaPuy; Rthr mOj;jj;ij mstpl gad;gLtJ – U tbt mOj;jkhdp 
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 jputk; ,y;yhj ghukhdp – mdpuha;L ghukhdp 

 tspkz;ly mOj;jj;ij mstpl gad;gLtJ – mdpuha;L ghukhdp 

 tspkz;ly fhw;wpd; mOj;jj;ij Jy;ypakhf mstpl gad;gLk; ghuhkhdp --- 

ghh;l;bd; ghukhdp 

 xU jputj;jpy; xU nghUs; %o;fpapUf;Fk; NghJ vilahdJ mg;nghUshd 

ntspNaw;wg;gl;l jputj;jpd; vilf;Fr; rkk; -- Mh;f;fpkpb]; jj;Jtk; 

 jputq;fs; kw;Wk; jpz;kq;fspd; xg;glh;j;jpia fhz gad;gLtJ --- Mh;f;fpkpb]; 

jj;Jtk; 

 ePh;%o;fpf; fg;gypy; gad;gLk; jj;Jtk; -- Mh;f;fpkpb]; jj;Jtk; 

 kpjj;jy; tpjpfs;: 

1. kpjf;Fk; nghUspd; vilahdJ mg;nghUshy; ntspNaw;wg;gl;l jputj;jpd; 

vilf;Fr;rkk; 

2. kpjf;Fk; nghUspd; <h;g;G ikak; kw;Wk; mg;nghUshy; ntspNaw;wg;gl;l 

jputj;jpd; <h;g;G ikak; ,t;tpuz;Lk; xNu nrq;Fj;Jf; Nfhl;by; mikAk; 

 ntt;NtW fhyepiyfspy; Vw;gLk; khWgl;l fly; ePhpd; mlh;j;jpf;F Vw;wthW 

fg;gypd; rkepiy kw;Wk; ghJfhg;ig cWjpg; gLj;Jtjw;fhf fg;gypy; 

tiuag;gLk; NfhLfs; -- gpypk;rhy; NfhLfs; vdg;gLk; 

 mlh;j;jp = epiw / gUkd; (D = m/v) 

 jputj;jpd; mlh;j;jpf;Fk;> ePhpd; mlh;j;jpf;Fk; ,ilNa cs;s tpfpjk; jputj;jpd; 

xg;glh;j;jp my;yJ mlh;j;jp vdg;gLk; 

 xg;glh;j;jp = nghUspd; mlh;j;jp / ePhpd; mlh;j;jp 

 xg;glh;j;jpf;F myF ,y;iy 

 jputj;jpd; xg;glh;j;jpia fhz cjTk; cgfuzk; -- N`hpd; cgfuzk; 

 N`hpd; cgfuz;jij gad;gLj;jp jputj;jpd; xg;glh;j;jp fhz cjTk; #j;jpuk; -- 

d2 / d1 = h1 / h2 

 jputj;jpd; xg;glh;j;jp kw;Wk; jputj;jpd; mlh;j;jp fhz cjTtJ – jput 

kpjitkhdp 

 jput kpjitkhdp 2 tifg;gLk; 

mit 1) khwh mkpo;jy; jput kpjitkhdp 

     2) khWk; mkpo;jy; jput kpjitkhdp 

 khwh mkpo;jy; jput kpjitkhdpapy; jputkhdpapd; %o;Fk; msT epiyahf 

,Uf;Fk;. jput kpjitkhdpapd; vilahdJ jputj;jpw;Fj; jputk; khw;wg;gLk; 
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 khWk; mkpo;jy; jput kpjitkhdp jput kpjitkhdpapd; vil khwhky; ,Uf;Fk;. 

Mdhy; jputj;jpDs; %o;fpapUf;Fk; Moj;jpd; msT khwpapUf;Fk;. 

 khwh mkpo;jy; jput kpjitkhdp %yk; jputj;jpd; mlh;j;jp vz; fhz cjTk; 

#j;jpuk; = jputj;jpy; kpjitapd; vil 

         -------------------------------------------------- 

           ePhpy; kpjitapd; vil 

 khWk; mkpo;jy; jput kpjitkhdp %yk; jputj;jpd; mlh;j;jp vz; fhz cjTk; 

#j;jpuk; = ePhpy; jputkhdp %o;fpa Mok; 

         ------------------------------------------------------- 

     jputj;jpy; jputkhdp %o;fpa Mok; 

 nghJ jput kpjitkhdp vd;gJ – khWk; mkpo;jy; jput kpjitkhdpia Fwpf;Fk; 

6. ntg;gtpay; 

 nkOFth;j;jp vhpAk;NghJ cUthtJ – fhh;gd;ilMf;irL kw;Wk; ePh; 

 xU nghUs; vhpAk;NghJ cUthFk; thA – fhh;gd;il Mf;irL kw;Wk; fhh;gd; 

Nkhdhf;irL 

 JUg;gpbj;jy; xU Ntjpapay; khw;wj;jpw;F v.fh. MFk; 

 xU ,aw;gpay; khw;wj;jpd;NghJ nghUs;fspd; %yf;$Wfs; khw;wkiltjpy;iy 

 xU Ntjpapay; khw;wj;jpd;NghJ nghUs;fspd; %yf;$Wfspy; khw;wq;fs; epfOk; 

 cs;sq;ifia Nja;f;Fk; NghJ ,af;f Mw;wy;> ntg;g Mw;wyhf khWfpwJ 

 ryitg;ngl;b> thl;lh;`{l;lh;> kpd;mLg;G> nfa;rh; Mfpait – kpd; Mw;wiy 

ntg;g Mw;wyhf khw;Wfpd;wd 

 #hpad;> mZFz;L Mfpad – mZMw;wiy ntg;g Mw;wyhf khw;WfpwJ 

 ntg;gk; vd;gJ xU nghUspy; cs;s %yf;$Wfspd; nkhj;j ,af;f Mw;wyhFk; 

 

 ntg;gepiy vd;gJ xU nghUspy; cs;s %yf;$Wfspd; ruhrhp ,af;f 

Mw;wyhFk;. 

 ntg;gj;jpd; myF – fNyhhp my;yJ [_y; 

 ntg;gepiyapd; myF – nry;rpa]; my;yJ nfy;tpd; 

 ntg;gk; vd;gJ xU nghUspd; cs; Mw;wyhFk; 

 ntg;gk; vd;gJ xU nghUspYs;s nkhj;j Jfs;fspd; Ntfj;ijAk;> ntg;gepiy 

vd;gJ xU nghUspYs;s %yf;$Wfspd; ruhrhp Ntfj;ijg; nghWj;jJ 

 ntg;gk; vd;gJ xU nghUspYs;s Jfs;fspd; vz;zpf;if> msT kw;Wk; 
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nghUspd; tifiag; nghWj;jJ 

 ntg;gepiy vd;gJ Jfs;fspd; vz;zpf;if> msT Nghd;wtw;iw nghWj;jjy;y 

 nghUl;fs; ntg;gj;jhy; tphptilfpd;wd 

 ,ul;il cNyhfg;gl;ilapd; gad;fs;: ryitg;ngl;b> kpd;mLg;G> Fsph;rhjdg;ngl;b 

Mfpatw;wpy; njh;Nkh];lhl; vDk; fl;Lg;gLj;Jk; mikg;ghf gad;gLfpwJ 

 fbfhuj;jpy; Neu ,og;G Nfhilfhyq;fspYk;> Neu ePl;bg;G Fsph;fhyq;fspYk; 

Vw;gl fhuzk; - ntg;g tphpT (,jid jtph;f;f <ONyhfj;jfL gad;gLfpwJ) 

 jz;lthsq;fSf;F ,ilNa rpwpJ ,ilntsptpl;L ,izg;Gj;jfLfs; nfhz;L 

,izf;fg;gl fhuzk; - ntg;gj;jpdhy; jz;lthsq;fs; tphptilAk;NghJ 

tisahky; Neuhf ,Ug;gjw;fhf 

 Fsph;ghd ghl;by;fs; jbj;j fz;zhbahy; nra;ag;gl fhuzk; - thAfslq;fpa 

Fsph;ghl;by;fs; ntg;g tphpthy; ntbf;fhky; ,Ug;gjw;fhf 

 ghyq;fis mikf;Fk;NghJ ,Uk;G gyiffis fhd;fphpl; J}z;fspd; kPJ 

nghUj;Jk;NghJ rpwpJ ,ilntsptpl;L mikf;fg;gl fhuzk; - ntg;gj;jpdhy; 

tphptilAk;NghJ ,Uk;Gg;gyif tisahky; ,Ug;gjw;fhf 

 4°C ntg;gepiyapy; ePhpd; mlh;j;jp mjpfkhf ,Uf;Fk;. gUkd; FiwAk; 

 Fsph;fhyq;fspy; ePh; epiyfspy; ciwe;jpUg;gpDk; mtw;wpy; thOk; caphpdq;fs; 

caph; thof; fhuzk; - ePh; epiyfspd; mbg;Gwk; ePhpd; ntg;gepiy 4°C ,Ug;gjhy; 

ePh; ciwahky; cs;sJ. 

 ePhpd; Kuz;ghlhd ngUf;fj;ij mwpa cjTk; fUtp – N`hg; fUtp 

 ciwfyit vd;gJ rhjhuz cg;Gk;> gdpf;fl;bAk; 1:3 vdw; tpfjj;jpy; cs;s 

fyitahFk;. 

 ciwfyitapd; ntg;gepiy (-13°C) 

 ciwfyitapy; gad;gLj;jg;gLk; cg;G – mk;Nkhdpak; iel;Nul; 

 kdpj clypd; ntg;gepiy 98.4°F my;yJ 36.9°C my;yJ 310°K 

 ntg;gepiy mjpfhpg;gjhy; ePh;thop caphpdq;fs; ,wg;gjw;F fhuzk; - ntg;gepiy 

caUk;NghJ ePhpy; fiue;jpUf;Fk; Mf;rp[d; thA msT Fiwtjhy; 

 epytpy; mjpfgl;r ntg;gepiy 110°C Fiwe;j ntg;gepiy (-150°C) 

 nts;sp fpufj;jpd; mjpf gl;r ntg;gepiy 480°C 

 JUtg;gFjpfspy; fhzg;gLk; jhtuk; -- ypr;rd;]; 

 thridj; jputpaq;fis cgNahfg;gLj;Jk;NghJ ekJ cly; Fsph;r;rpahd 

,Uf;ff; fhuzk; - mite kJ clypy; cs;s ntg;gj;ij vLj;Jf;nfhz;L 
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Mtpahtjhy; 

 nfhjpj;jy; epfo;r;rp jputk; KOtJk; eilngWk; Ntfkhd epfo;r;rpahFk;. 

Fwpg;gpl;l ntg;gepiyapy; eilngWk;. ntg;gepiy NtWghL ,Uf;fhJ 

 Mtpahjy; xU nkJthd epfo;r;rpahFk;. jputj;jpd; Nkw;gug;gpy; vy;yh 

ntg;gepiyapYk; eilngWk;. ntg;gepiy NtWghL ,Uf;Fk; 

 ntg;gepiykhdpia fz;lwpe;jth; - nry;rpa]; 

 ntg;gepiykhdpapy; ghjurk; gad;gLj;jf; fhuzk;: 

1. fz;zhb Foha;fspd; topahf vspjhf fhz KbfpwJ 

2. fz;zhbapy; xl;lhJ 

3. ntg;g ew;flj;jp 

4. ntg;gj;jpdhy; rPuhf ngUf;fkilAk; 

5. mjpf neLf;fj;jpy; ntg;gepiyapy; msf;f KbfpwJ 

6. gpw jputq;fistpl Fiwthd ntg;gj;ij vLj;Jf;nfhz;L nghUspd; 

ntg;gepiyia tpiuthf milfpwJ 

7. kUj;Jt ntg;gepiykhdpfspy; fhzg;gLk; ntg;gepiy msT 35°C Kjy; 44°C 

tiu 

 1 fNyhhp = 4.2 [_y; 

 1 fpNyh fNyhhp = 4200 [_y 

 thAtpy; fNyhhp kjpg;gpd; myF – fpNyh [_y; / kP3 

 jpz;kk; kw;Wk; ePhkj;jpy; fNyhhp kjpg;gpd; myF – fpNyh[_y; / fpNyhfpuhk; 

 jput ngl;Nuhypaj;jpd; (LPG) fNyhhp kjpg;G 49400 fpNyh [_y; / kP3 

 ntg;g Mw;wYf;Fk; jd;ntg;g Vw;GjpwDf;Fk; ,ilNa cs;s rkd;ghL Q = ms∆t 

 ntg;g Vw;Gj;jpwdpd; myF J / K 

 jd;ntg;g Vw;Gj;jpwdpd; myF J / KG / K 

 ghugpd; nkOfpd; jd;ntg;gVw;Gj;jpwd; 2900 J / KG / K 

 ePhpd; jd;ntg;g Vw;Gj;jpwd; 4180 J / KG / K 

 fhhPak; jd;ntg;g Vw;Gj;jpwd; 128 J / KG / K 

 ghjurk; jd;ntg;g Vw;Gj;jpwd; 138 J / KG / K 

 NubNal;lh;fspy;> ePh; Fsph;tpg;ghdhf gad;gLj;jf; fhuzk; -- ePhpd; jd;ntg;g 

Vw;Gj;jpwd; mjpfkhf cs;sjhy; 

 ntg;gepiykhdpfspy; ghjurk; gad;gLj;jf; fhuzk; -- jd;ntg;gVw;Gj;jpwd; 

Fiwthf ,Ug;gjhy; 
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 ntg;gk; guTjy; %d;W Kiwfspy; Vw;gLfpwJ 

1. ntg;gf;flj;jy;: xU nghUspy;> ntg;gk; kpFe;j gFjpapypUe;J ntg;gk; 

Fiwthd gFjpf;F %yf;$wpd; ,af;fkpd;wp ntg;gk; guTk; epfo;r;rp MFk;. 

(jplg;nghUspy; epfOk;) 

2. ntg;grydk;: xU nghUspy;> ntg;gkpFe;j gFjpapypUe;J ntg;gk; Fiwe;j 

gFjpf;F Jfs;fspd; rydj;jhy; ntg;gk; guTk; epfo;r;rp MFk; (jputk; kw;Wk; 

thAf;fshy; epfOk;) 

3. ntg;g fjph;tPr;R: ntg;gkhdJ Xh; ,lj;jpypUe;J kw;nwhU ,lj;jpw;F 

Clfkpd;wp guTk; epfo;r;rp MFk; 

 #hpadplkpUe;J ntg;gkhdJ – ntg;gf; fjph;tPry; %ykhf Gtpia milfpd;wJ 

 fUik epwg; nghUl;fs; mjpf msT ntg;gf; fjph;tPr;ir cl;ftUk;. Nts;is 

epwk; kpff; Fwie;j ntg;gf; fjph;tPr;ir cl;ftUk; 

 Nfhil fhyj;jpy; nts;is Mil cLj;jf; fhuzk; -- ntg;gf; fjph;tPr;R %ykhf 

ekJ cly; ntg;gkhfhky; ,Ug;gjw;fhf 

 Rikay; ghj;jpuq;fspd; mbg;Gwk; fUik epwk; G+rg;gl;bUg;gjd; fhuzk; -- mjpf 

fjph;tPr;ir cl;nfhz;L ghj;jpuk; tpiutpy; #NlWtjw;F 

 vspjpy; jPg;gpbf;ff;$ba vhpnghUs; Vw;wpr; nry;Yk; Nlq;fh; yhhpfspy; ntz;ik 

epwk; G+rg;gl;bUg;gjd; fhuzk; - vhpnghUl;fs; fjph;tPr;R Kiwapy; ntg;gkiltij 

jtph;f;f 

 fhg;gh; ghl;lk; nfhz;l rikay; ghj;jpuq;fis jw;fhyj;jpy; gad;gLj;jf; fhuzk; 

- fhg;gh; xU rpwe;j ntg;gf;flj;jpvd;gjh;Ml;Nlhnkhigy;> thf NubNal;lh;fspy; 

jhkpuj;jhy; nra;ag;gl;l Foha;fs; ,izf;fg;gl fhuzk; - ,d;[pd;fspypUe;J 

tUk; ntg;gj;ij jhkpuk; tpiuthf flj;jp ,d;[pid Fsph;tilar; nra;tjhy; 

 Fsph; fhyj;jpy; fk;gsp Milfs; ek; cliy ntg;gkhf itj;jpUf;ff; fhuzk; 

mtw;wpYs;s rpwpa Jthuq;fspy; fhw;W milgl;L> fhw;W xU mhpjpw; flj;jpahf 

nray;gl;L ntg;gk; flj;Jjiy jtph;g;gjhy; 

 Fsph; gpuNjrq;fspy; tpyq;Ffs; mlh;j;jpahd Nuhkq;fis ngw;wpUf;ff; fhuzk; 

mt;tpyq;Ffspd; Nuhkq;fspy; fhw;W milf;fg;gl;L cly; ntg;gepiyia 

ghJfhg;gjhy;  

 ntg;gf;FLitia cUthf;fpath; - Njk;]; Bthh; 

 ntg;gf;FLitapd; (ntw;wplf;Flit) cs;spUf;Fk; jputk; ePz;l Neuk; ntg;gk; 

Fiwahky; ,Uf;ff; fhuzk; -- ntg;gr;rydk;> ntg;gf;fjph;tPry; %yk; ntg;gk; 

jtph;f;fg;gLtjhy; 
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 ngUk;ghYk; fly; fhw;W gfy; Neuj;jpy; tPrf; fhuzk; -- gfy; Neuj;jpy; ePiu tpl 

epyk; ntg;gkiltjhy;> flypypUe;J epyj;ij Nehf;fp fhw;W tPRfpwJ 

 ngUk;ghYk; epy fhw;W ,uT Neuj;jpy; tPrf; fhuzk; - ,uT Neuj;jpy; epyk;> fly; 

ePiu tpl tpiutpy; Fsph;r;rp miltjhy; epyj;jpypUe;J fliy Nehf;fp fhw;W 

tPRfpwJ 

 njh;Nkh];Nll; gad;gLk; fUtp – ryitg;ngl;b 

 ntg;gj;ij mspf;Fk; fUtp – fNyhhpkhdp 

 fNyhhpkhdpapy; epf;fy; Kyhk; G+rg;gl;bUg;gjd; fhuzk; - ntg;gf;fjph;tPr;R %yk; 

ntg;g ,og;ig jLf;f 

 fNyhhpkhdpia kug;ngl;bapy; itf;ff; fhuzk; - ntg;gf;flj;jy;> ntg;gr;rydk; 

%yk; Vw;gLk; ntg;g ,og;ig jtph;f;f 

 [_y; ntg;g khwpyp = W / H (W – Ntiy> H – ntg;gk;) 

 [_y; ntg;g khwpypapd; kWngah; - ve;jputpay; ntg;g ,izkhw;W 

 ntg;gj;jpdhy; nghUl;fs; tphptiljy; : jpl < jput < thA 

 ntg;gtphpT 3 tifg;gLk; 

1. ePs; tphpT    2. gug;G tphpT  3. gUk tphpT  

 

 

 ePs; tphpT: 

       𝛼 =  
𝐿2−𝐿1

𝐿1  𝑋 ∆𝑡
       𝛼 =             ePs cah;T  

------------------------------------------------------------------- 
njhlf;f ePsk; X ntg;gepiy cah;T 

 iguhf;]; fz;zhb ePs;tphpT vz; 3 X 10-6 K-1 

 ,Uk;gpd; ePs;tphpT vz; 12 X 10-6 K-1 

 jhkpuj;jpd; ePs;tphpT vz; 17 X 10-6 K-1 

 mYkpdpaj;jpd; ePs;tphpT vz;. 26 X 10-6 K-1 

 ntg;g ePs;tphpT mjpfKs;s cNyhfk; - mYkpdpak; 

 ntg;g ePs;tphpT Fiwthd cNyhfk; - iguf;]; fz;zhb 

 gUk tphpT: 

        𝛾 =  
𝑉2−𝑉1

𝑉1  𝑋  ∆𝑡
       𝛾 =             gUk cah;T  

     --------------------------------------------------------------------- 
njhlf;f gUkd; X  ntg;gepiy cah;T 
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 xU jplg;nghUspd; gUkd; -- mjd; ePs; tphpntz;zpd; Kk;klq;F MFk; 

 epiykhw;wj;jpd; NghJ ntg;gepiy mjpfhpg;gjpy;iy (fhuzk; - cs;Siw 

ntg;gk;) gdpf;fl;b (0°C)         ePh; (0°C) 

 kio fhyq;fspy; <uj;Jzpfs; cyu ePz;l Neukhff; fhuzk; --- fhw;wpy; 

Vw;fdNt cs;s MtpahdJ> Mtpahjy; epfo;r;rpia jhkjg;gLj;Jtjhy; 

 fha;r;ryhy; ghjpf;fg;gl;Nlhhpd; new;wpapy; ePhpy; Nja;f;fg;gl;l Jpz itf;ff; 

fhuzk; --- Nehahspapd; clypy; cs;s ntg;gj;ij ePh; vLj;Jf;nfhz;L 

Mtpahtjhy; cly; ntg;gj;ij Fiwg;gjw;fhf 

 Nfhil fhyq;fspy; eha;fs; ehf;if njhq;ftplf; fhuzk; --- ehf;fpy; cs;s ePh; 

Mtpahfp Fsph;r;rpia Vw;gLj;Jtjhy; 

 Nfhil fhyq;fspy; kz;ghidfspYs;s ePh; Fsph;r;rpahf ,Uf;ff; fhuzk; --- 

kz;ghidapYs;s Ez;Jisfs; %ykhf ePh; Mtpahjy; %yk; ntspNaWtjhy; 

ghidapYs;s ePh; Fsph;rpr milfpwJ 

 ePh;> gdpf;fl;bahf khWk; NghJ mjd; gUkd; mjpfhpf;fpwJ. Mdhy; mlh;j;jp 

FiwfpwJ 

 nkOF jputepiyapypUe;J jplepiyf;F nry;Yk;NghJ gUkd; FiwAk;> mlh;j;jp 

mjpfhpf;Fk; 

 Fsph;rhjd ngl;bapy; gad;gLk; jputk; --- gphpahd; 

 Xh; miwapYs;s Fsph;rhjd ngl;bia jpwe;J itf;Fk;NghJ --- miwapd; 

ntg;gk; rw;W mjpfhpf;Fk;.  

 Mtpahjypd; cs;Siw ntg;gj;jpd; myF – JKg-1 

 cs;Siw ntg;gj;jpd; myF – JKg-1 

 gdpf;fl;b cUFjyd; cs;Siw ntg;gk; = 3.34 X 105 JKg-1 

 ntg;g Mw;wYf;Fk; (Q) cs;Siw ntg;gj;jpw;Fk; (L) ,ilNaahd rkd;ghL Q – 

mL     m = nghUspd; epiw 

 ePh; Mtpahjypd; cs;Siw ntg;gk; = 2.26 X 106 JKg-1 

 ePuhtpahdJ nfhjp ePiu tpl mjpfk; fhak; Vw;gLj;jf; fhuzk; -- ePuhtpapd; 

cs;Siw ntg;gj;jpdhy;  

 mOj;jj;jpdhy; nghUspd; cUFepiy FiwfpwJ. ntg;gj;jpdhy; nghUspd; 

cUFepiy mjpfhpf;fpwJ. 

 ,U gdpf;fl;b Jz;Lfs; xd;Wld; vd;W mOj;jpdhy; Jz;Lfs; ,ize;J tplf; 

fhuzk; -- mOj;jj;jpdhy; nghUspd; cUFepiy Fiwtjhy;  
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 nghUs; khRgLtjhy; mjd; nfhjpepiy cah;fpwJ. mjd; cUFepiy FiwfpwJ. 

 mOj;jk; mjpfhpf;Fk;NghJ jputj;jpd; nfhjpepiy mjpfhpf;Fk; vd;w jj;Jtj;jpd; 

mbg;gilapy; rikay; fyd;fs; nra;ag;gLfpwJ 

 mOj;j rikaw;fydpy; cs;s ePhpd; nfhjpepiy – 120°C 

 mOj;j rikaw;fydpy; cs;s ePhpd; mOj;jk; -- 2 tsp mOj;jk; 

 kiy gpuNjrq;fspy; rikg;gjw;F mjpfNeuk; vLj;Jf;nfhs;s fhuzk; -- 

tspkz;ly mOj;jk; Fiwthf cs;sjhy; ePh; Fiwe;j ntg;gepiyapy; 

nfhjpg;gjhy; 

 <ug;gjj;jpd; myF – fp.fp. kP3  

 Xg;Gik <ug;gjj;jpw;F myF fpilahJ 

 fhw;wpy; cs;s <ug;gjj;jpd; msT xg;Gik <ug;gjk; vdg;gLk; 

 fhw;wpy; cs;s <ug;gjk; 100 rjtPjk; ,Uf;Fk;NghJ GtpapYs;s ePh; Mtpahf 

KbahJ. ,jd; fhuzkhf Fsph; fhyj;jpy; <uj;Jzpfs; vspjpy; cyh;tjpy;iy 

 flw;fiu Xuq;fspy; xg;Gik <ug;gjk; 100% 

 kiof;fhyq;fspy; xg;Gik <ug;gjk; 100% 

 jdpr;Rop ntg;gepiy 0°K my;yJ (-273°C) 

 xU nghUis  Fsph;tpf;ff;$ba Fiwe;j ntg;gepiy ((-273°C) 

 jdpr;Rop ntg;gepiyapy; midj;J nghUl;fSk; ntg;g Mw;wiy ntspapLfpd;wd 

 ePhpd; ciwepiy 0°K my;yJ 273K 

 thAf;fspd; ,af;ftpay; nfhs;ifia ntspapl;lth;fs; --- fpshrpa];> 

Nghy;l;Nkd;> Nkf;];nty; 

 thAf;fspd; ,af;ftpay; nfhs;if --- thAf;fspd; mOj;jk;> Mw;wiy 

tpsf;FfpwJ 

 xU thAtpd; %yf;$wpd; ruhrhp ,af;f Mw;wy; -- me;j thAtpd; ntg;g epiyf;F 

Neh; jftpy; ,Uf;Fk; 

 ey;ypay;G thAf;fspy; jdpr;Rop ntg;gepiyapy; %yf;$Wfs; ,aq;fhky; 

epd;WtpLk;  

ghapy; tpjp: 

 khwhj ntg;gepiyapy; P = I / V [P - mOj;jk;> V - gUkd;] 

 ghapy; tpjpia tpsf;Fk; Kiw – Fapy;]; Ez;Foha; Nrhjid Kiw 

rhh;y]; tpjp: 
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 Kjy; tpjp: khwhj mOj;jj;jpy; 𝑉 𝛼 𝑇 (m) V / T = khwpyp 

 ,uz;lhk; tpjp: khwhj gUkdpy; 𝑃 𝛼 𝑇 (m) P / T = khwpyp 

 thAr; rkd;ghL : PV = RT (R - thA khwpyp) 

 cyfpd; njhopy; Gul;rpf;F tpj;jpl;lJ – ntg;g vQ;rpd;fs; 

 jhfk; jPuhg; gwit mikg;G – xU ntg;g vQ;rpDf;F cjhuzkhFk; 

 ePuhtp vQ;[pid fz;lwpe;jth; - jhk]; epA+ Nfhkd; - 1705 

 ePuhtp vQ;[pid jpUj;jp tbtikj;jth; - N[k;];thl; 1769 

 ePuhtp vQ;[pdpy; vhpnghUs; vQ;rpDf;F ntspNaAk;> cs;nshp vQ;[pdpy; 

cs;NsAk; vhpf;fg;gLfpwJ 

 cs;nshp vQ;[pdpd; jj;Jtj;jpd; mbg;gilapy; ,aq;Fk; Ch;jpfs; -- fhh;> 

Nkhl;lhh; irf;fps;> yhhp 

 ngl;Nuhy; vQ;[pd;> Bry; vQ;[pd; Mfpait cs;nshp vQ;[pDf;F 

vLj;Jf;fhl;lhFk; 

 cs;sPL tPr;R> mKf;f tPr;R> jpwd; tPr;R. ntspNaW tPr;R Mfpa ehd;F 

epiyfspy; ngl;Nuhy; vQ;[pd; nray;gLfpwJ 

 ngl;Nuhy; vQ;[pdpd; mKf;f tPr;rpy; vhpnghUs; fyit 1/8 gq;fhf 

Fiwf;fg;gLfpwJ. 

 ngl;Nuhy; vQ;[pdpd; 3 gq;F fhw;Wk;> xU gq;F ngl;NuhYk;> vhpf;fg;gLk; ,lk; --- 

fhh;GNul;lh; 

 Bry; vQ;[pDk; 4 tPr;Rfspy; nray;gLfpwJ. Mdhy; fhh;GNul;lh; kw;Wk; kpd;nghwp 

fpilahJ 

 Bry; vQ;[pdpy; mKf;f tPr;rpy; vhpnghUspd; gUkd; 1/16 klq;fhf 

Fiwf;fg;gLfpwJ. 

7. xspapay; 

 Xspapd; ,af;fk; - Neh;Nfhl;L ,af;fk; MFk; 

 fhw;W (m) ntw;wplj;jpy; xspapd; jpirNtfk; = 3 X 108 kP/tp (m) 3>00>000 

fp.kP./tp 

 xsp Neh;f;Nfhl;by; nry;tij mwpa cjTk; rhjdk; --- Crpj;Jis Nfkuh 

 Crpj;Jiw Nfkuhtpy; Jis mjpfkhdhy; Njhd;Wk; gpk;gk; -- kq;fyhdJ 

 #hpadplkpUe;J Gtpf;F xsp te;jilAk; fhyk; -- 500 nehb 

 vjpnuhypj;jypd; tpjpfs;: 
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1) gLfjph;> kPs;fjph; kw;Wk; gLGs;spapd; topahf tiuag;gLk; nrq;Fj;Jf; 

NfhL Mfpait xNu jsj;jpy; mikak; 

2) gLNfhzKk;> kPs;NfhzKK; rkk; 

 rkjs Mbapy; Njhd;Wk; gpk;gk; - Neuhd khagpk;gkhFk; 

 rkjs Mbapy; Njhd;Wk; gpk;gj;jpy; ,ltykhw;wk; fhzg;gLfpwJ 

 rkjs Mbapy; Njhd;Wk; gpk;gj;jpd; msTk;> nghUspd; msTk; njhiyTk; 

rkkhf ,Uf;Fk; 

 rkjs Mbapd; gad;fs ;: 

 Kfk; ghh;f;Fk; fz;zhbahfTk;> filfspy; nghUl;fsi myq;fhpf;fTk;> 

nghp];Nfhg; kw;Wk; fiylh];Nfhg; Nghd;w fUtpfspYk;> mr;rfq;fspy; mr;R 

Nfhh;f;Fk; NghJ Vw;gLk; gpiofis rhpnra;aTk; gad;gLfpwJ 

 ePh;%o;fpf; fg;gypy; gad;gLtJ – nghp];Nfhg; 

 nghp];Nfhg;gpy; rkjs Mb nghUj;jg;gl;Ls;s Nfhzk; 45°. 

 

 Ftp> Fop nyd;Rfspy; Njhd;Wk; gpk;gq;fSf;fhd tpjpfs;: 

t.vz;. Ftpnyd;R Fopnyd;R 
1 Kf;fpa mr;Rf;F ,izahf 

tUk; gLfjph; tpyfYf;Fg; gpd; 
nyd;rpd; kWgf;fj;jpy; Kf;fpa 
Ftpak; topahf nry;Yk; 

Kf;fpa mr;Rf;F ,izahf tUk; 
gLfjph; tpyfYf;Fg; gpd; nyd;rpd; 
mNj gf;fj;jpy; Kf;fpa 
Ftpaj;jpypUe;J tphpe;J nry;Yk; 

2 Kf;fpa Ftpak; topahf 
nry;Yk; gLfjph; tpyfYf;Fg; 
gpd; Kf;fpa mr;Rf;F 
,izahf nry;Yk; 

Kf;fpa Ftpaj;ij Nehf;fpr; 
nry;Yk; gLfjph; tpyfYf;Fg; gpd; 
Kf;fpa mr;Rf;F ,izahf 
nry;Yk; 

3 Xsp ikaj;jpd; topNa nry;Yk; 
gLfjph; tpyfypd;wp mNj 
jpirapy; Neh;Nfhl;Lg; 
ghijfspy; nry;Yk; 

Xsp ikaj;jpd; topNa nry;Yk; 
gLfjph; tpyfypd;wp mNj jpirapy; 
Neh;Nfhl;Lg; ghijfspy; nry;Yk; 

 Ftp Mbapd; gad;fs;: thfd Xl;LeUf;F mUNf. gpd;GwKs;s gue;j fhl;rpfis 

fhzTk;> gy;nghUs; mq;fhbapy; thq;FNthiu fz;fhzpf;fTk;> fbfhuj;jpd; 

Ez;zpa ghfq;fisf; fhzTk;> if Nuiffis njspthf fhzTk;> 

cUg;ngUf;fpahfTk;> xspg;gl tPo;j;jpahfTk;> Gtpapay; njhiyNehf;fpapy; 

Njhw;Wtpf;fg;gLk; jiyfPohd gpk;gj;ij Neuhf fhzTk;> gad;gLfpwJ 

 J}ug;ghh;it FiwghLfis rhpnra;a gad;gLk; nyd;R – Ftpnyd;R 

 fpl;lg;ghh;it (kNahgpah) FiwghLfis rhpnra;a gad;gLk; nyd;R – Fopnyd;R 
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 Fop Mbapd; gad;fs;: Kfr;rtuf;fz;zhbahfTk;> kUj;Jtj;Jiwapy; 

cUg;ngUf;fpf fz;zhbahfTk;> thfdq;fpsy; Kfg;G tpsf;FfspYk;> lhh;r;R 

tpsf;FfspYk;> fz; Ma;T fUtpfspYk;> #hpa mLg;GfspYk;> fypypNah 

njhiyNehf;fpapy; fz;zUF nyd;rhfTk; gad;gLfpd;wd 

 fpl;lg;ghh;it FiwghL cs;sth; mUfpy; cs;s nghUl;fis kl;Lk; fhzKbAk; 

 J}ug;ghh;it FiwghL cs;sth; J}uj;jpy; cs;s nghUl;fis kl;Lk; fhzKbAk; 

 fpl;lg;ghh;it FiwghL cs;sth;fSf;F tpopf;Nfhsk; ePz;Lk;> J}ug;ghh;it 

FiwghL cs;sth;fSF;F tpopf;Nfhsk; RUq;fpAk; fhzg;gLk; 

 ,UGwf;Ftpa fz;zhbia fz;lwpe;jth; - ngQ;rkpd; gpuhq;fspd; 

 xU mfd;w xsp %yk; kl;LNk Gw epoiy Vw;gLj;JfpwJ 

 xU rkjs Mbapy; gLNfhzk; 30° ,Ug;gpd;> kPs;Nfhzj;jpd; kjpg;G 30° MFk;. 

(xsp tpyfy; tpjpg;gb> gLNfhzKk; kPs;NfhzKk; rkk;) 

 Xh; xspf;fjph; xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F nry;Yk;NghJ mjd; 

ghijapy; Vw;gLk; tpsf;fk; -- xsptpyfy; vdg;gLk; 

 Xsp tpyfYf;fhd tpjpia fz;lwpe;jth; - ];ney; 

 Xsp tpyfy; tpjp -- ];ney; tpjp vd;Wk; miof;fg;gLfpwJ 

 ];ney; tpjp M = 
sin 𝑖

sin 𝑟
 

 Xsp tpyfYf;fhd tpjpfs;: 

1. gLfjph;> tpyFfjph;> gLGs;spapd; nrq;Fj;Jf;NfhL Mfpait xNu jsj;jpy; 

mikAk; 

2. gLNfhzj;jpd; sin kjpg;gpw;Fk;> tpyFNfhzj;jpd; sin kjpg;gpw;Fk; ,ilNaAs;s 

NtWghL xU khwpyp MFk; 

 Ftp Mb Njhw;Wtpf;Fk; gpk;gq;fSk; mjd; jd;ikfSk; 

s nghUspd; 
epiy 

gpk;gj;jpd;  
epiy 

gpk;gj;jpd; jd;ik gad;fs; 

1 Kbtpyh 
njhiyT 

Kf;fpa 
Ftpaj;jpy;  
(Fy;) 

Gs;spasT kpfr; 
rpwpa jiyfPohd 
nka; gpk;gk; 

njhiyNehf;fpapy; 
nghUsUF  
nyd;R  

2 2 F-f;F mg;ghy; F-f;Fk;>  
2F-f;Fk; 
,ilapy; 

Rpwpa jiyfPohd 
nka;gpk;gk; 

Nfkuh 
(xspglg;ngl;b) 

3 2 F-y;  2 F-y;  Rkkhd 
jiyfPohd 
nka;gpk;gk; 

Gtpapay; 
njhiyNehf;fpapy; 
jiyfPo; gpk;gj;ij 
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Neuhf;f gad;gLfpwJ 
4 2 F-f;Fk; F-f;Fk; 

,ilapy; 
2 F-f;F  
mg;ghy; 

nghpa jiyfPohd 
nka;gpk;gk; 

Xspg;gl tPo;j;jpfs; 

5 F – y;  Kbtpy;  
njhiyT 

<wpyh ngUk 
jiyfPohd 
nka;gpk;gk; 

NjLjy; tpsf;F 

6 F–f;Fk; O–f;Fk; 
,ilapy; 

nghUspd;  
gf;fk; 

nghpa Neuhd 
khagpk;gk; 

cUg;ngUf;fpapy; 
gad;gLj;jg;gLfpwJ 

 Fop Mb Njhw;Wtpf;Fk; gpk;gq;fSk; mjd; jd;ikfSk; 

t. 
vz;. 

nghUspd; epiy gpk;gj;jpd; epiy gpk;gj;jpd; msT 

1 Kbtpyh 
njhiyT 

F – y; Gs;spasT nka;gpk;gk; 

2 2 F-f;F mg;ghy; 

(C-mg;ghy;) 

F-f;Fk;>  

2F-f;Fk; 
,ilapy 

rpwpa jiyfPohd nka;gpk;gk; 

 

3 2 F-y;  2 F-y;  
(C-y;) 

rkmsT jiyfPohd nka;gpk;gk; 

4 F-f;Fk; 2F-f;Fk; 
,ilapy; 

2 F-f;F mg;ghy; nghpa jiyfPohd nka;gpk;gk; 

5 F – y;  Kbtpyh 
njhiyT 

gpk;gk; Njhd;whJ 

6 F–f;Fk; P–f;Fk; 
,ilapy; 

Mbf;F 
gpd;dhy; 

nghpa Neuhd khagpk;gk; 

7 <wpyh  
njhiytpw;Fk;> 
O-f;Fk;  
,ilapy; 

F–f;Fk; O–f;Fk; 
,ilapy; 

rpwpa Neuhd khagpk;gk; 

 

 Clfj;jpd; xsp tpyfy; vz; = ntw;wplk; (m) fhw;wpy; xspapd; jpirNtfk; / 

Clfj;jpd; xspapd; jpirNtfk; 

                       fhw;W 𝜇 fz;zhb 

ePh; 𝜇 fz;zhb =  ------------------------------------------ 

                   fhw;W 𝜇 ePh; 

                          fhw;W 𝜇 ePh; 
fz;zhb 𝜇  =  ------------------------------------------ 

                   fhw;W 𝜇 fz;zhb 

 ePhpy; xspapd; jpirNtfk; -- 2.25 X 108 kP / tp 
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 fz;zhbapy; xspapd; jpirNtfk; -- 1.96 X 108 kP / tp 

 ituj;jpy; xspapd; jpirNtfk; -- 1.24 X 108 kP / tp 

 Kg;gl;lfk; xd;wpd; topahf nts;nshspahdJ nry;Yk;NghJ gy tz;zq;fshf 

gphpf;fg;gLk; epfo;r;rp – epwg;gphif vdg;gLk; 

 epwkhiyapy; fhZk; VO epwq;fs; - “VIBGYOR” 

 epwg;gphpifapd; NghJ Kjypy; ntspNawf;$ba epwk; -- rptg;G (miy ePsk; 

mjpfk;> Fiwe;j msT tpyf;fkilfpwJ) 

 thdtpy; Njhd;wf; fhuzk; -- epwg;gphpif 

 thdk; ePy epwkhfj; Njhd;wf; fhuzk; -- xspr;rpjwy; 

 vspa Ez;Nzhf;fpapy; fhzg;gLk; nyd;R – Ftpnyd;R  

 

 $l;L Ez;Nzhf;fpay; Fiwe;j FtpaJ}uk; nfhz;l nyd;R nghUsUF 

nyd;rhfTk;> mjpf FtpaJ}uk; nfhz;l nyd;R fz;zUF nyd;rhfTk; 

gad;gLfpwJ. 

 njhiyNehf;fpapy; mjpf FtpaJ}uk; nfhz;l nyd;R nghUsUF nyd;rhfTk;> 

Fiwe;j FtpaJ}uk; nfhz;l nyd;R fz;zUF nyd;rhfTk; gad;gLfpwJ 

 vspa Ez;Nzhf;fpapy; xNu xU Ftpnyd;Rk;> njhiyNehf;fp kw;Wk; $l;L 

Ez;Nzhf;fpapy; ,uz;L Ftpnyd;RfSk; fhzg;gLfpd;wd 

 nghUspd; FtpaJ}uk; fhz cjTk; Mbr; rkd;ghL  

1

𝐹
=

1

𝑈
+

1

𝑉
  𝑜𝑟  𝐹 =  

𝑈𝑉

𝑈 + 𝑉
 

(F – FtpaJ}uk;> U – nyd;Rf;Fk; nghUSf;Fk; ,ilNaAs;s njhiyT> V – 

nyd;Rf;Fk; gpk;gj;jpw;Fk; ,ilNaAs;s njhiyT) 

 Ftpnyd;R (m) Fopnyd;R Mfpatw;wpd; FtpaJ}uk; fhz gad;gLk; Kiw U-V 

Kiw (m) njhiynghUs; Kiw 

 nyd;rpd; cUg;ngUf;fk; = gpk;gj;jpd; msT / nghUspd; msT (m) (V/U) 

 xU nyd;rpd; Ftpa njhiytpd; jiyfPo;kjpg;G nyd;rpd; jpwd; vdg;gLk; 

 nyd;rpd; jpwd; (P) = 1/f 

 nyd;rpd; jpwdpd; myF – lahg;lh; (D) 

 khWepiyf; Nfhzj;jpw;Fk;> xsptpyfy; vz;Zf;FkpilNa cs;s njhlh;G fhz 

cjTk; rkd;ghL 𝜇 = 1/ sin 𝐶 

µ - xsptpyfy; vz;> C – khWepiyf;Nfhzk; 
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 mlh;T kpF Clfj;jpypUe;J mlh;T Fiwe;j Clfj;ij Nehf;fp> nry;Yk; xU 

xspf;fjph; khWepiyf; Nfhzj;ijtpl mjpf gLNfhzj;jpy; tpOk; NghJ mNj 

Clfj;jpy; KOikahf vjpnuhypf;fg;gLk; epfo;r;rp KO mf vjpnuhspg;G vdg;gLk; 

 KO mf vjpnuhspg;gjw;fhd epge;jidfs;: 

1. mlh;T kpF Clfj;jpypUe;J mlh;T Fiwe;j Clfj;ij Nehf;fp nry;y 

Ntz;Lk; 

2. gLNfhzj;jpd; kjpg;G> khWepiyf;Nfhzj;ijtpl mjpfkhf ,Uf;f Ntz;Lk; 

 fz;zhb xspapioapd; jj;Jtk; - KO mf vjpnuhspg;ig mbg;gilahff; 

nfhz;lJ 

 

 fz;zhb xspapioahdJ> vz;Nlh];Nfhg; fUtpfspYk;> njhiy njhlh;G 

rhjdq;fspYk; gad;gLfpwJ 

 tpz;kPd;fs; kpd;df; fhuzk; -- tpz;kPd;fspypUe;J tUk; xspf;fjph;fspd; ghij 

xsptpyfyhy; khwpf;nfhz;Nl ,Ug;gjhy; 

 ghiytdq;fspYk;> ntg;gkhd rhiyfspYk; fhzg;gLk; xspapay; khaj;Njhw;wk; -

- fhdy; ePh; vdg;gLk; 

 fhdy;ePhpd; jj;Jtk; -- KO mf vjpnuhspg;G 

 Fsph;fhyq;fspy; flypd; kl;lj;jpy; fhzg;gLk; fg;gy;fs; fly; kl;lj;jpw;F Nky; 

Njhd;WtJ Nghy khaj;Njhw;wk; Vw;glf; fhuzk; -- KO mf vjpnuhspg;G 

 Kg;gl;lfk; xd;wpy; gLfjpUf;Fk;> tpLfjpUf;Fk; ,ilNaAs;s Nfhzk; -- 

jpirkhw;wf; Nfhzk; vdg;gLk; 

 Nfhsf Mbapd; FtpaJ}uk; mjd; tisT Muj;jpd; ghjp klq;fhFk;. F=R/2 

 xU Ftpnyd;rpd; Kd; nghUs; F-f;Fs; itf;fg;gl;lhy;> mstpy; nghpa 

khagpk;gj;ij cUthf;Fk; jj;Jtj;jpd; mbg;gilapy; xU cspa Ez;Nzhf;fp 

nray;gLfpwJ 

 xU vspa Ez;Nzhf;fpapd; cUg;ngUf;fj;jpwd; = [(25/f)+1]  

 $l;L Ez;Nzhf;fpapd; cUg;ngUf;fj;jpwd; M = [(25/fe) + 1] X (V/U) 

 thdtpay; njhiyNehf;fpapy; cUg;ngUf;fj;jpwd; M = (f0 / fe) (1 + f3 / D)  

fe = fz;zUF nyd;rpd; FtpaJ}uk;> f0 = nghUsUF nyd;rpd; FtpaJ}uk; 

 ntz;ik epwg;nghUl;fs; vy;yh epwq;fisAk; vjpnuhypf;Fk; 

 fUik epwg;nghUl;fs; vy;yh epwq;fisAk; cl;ftUk; 

 rptg;G epwj;jpd; miyePsk; = 620 – 720 ehNdh kPl;lh; 
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 Cjh epwj;jpd; miyePsk; = 400 – 440 ehNdh kPl;lh; 

 Kjd;ik epwq;fs; vdg;gLtJ – rptg;G> gr;ir> ePyk; 

 ,uz;L Kjd;ik epwq;fs; ,izAk; NghJ fpilg;gJ -- ,uz;lhk; epiy epwq;fs; 

vdg;gLk; 

 Kjd;ik epwq;fs; %d;Wk; NrUk; NghJ Njhd;Wk; epwk; -- ntz;ik 

 kQ;rs;> nk[d;lh> rpahd; Mfpa epwq;fs; ,uz;lhk; epiy epwq;fs; vdg;gLk; 

rptg;G + kQ;ir     kQ;rs; 

rptg;G +  ePyk;      nk[d;lh 

ePyk; +  gr;ir      rpahd; 

rptg;G + gr;ir + ePyk;   nts;is  

kQ;rs; + ePyk;    nts;is 

nk[d;lh + gr;ir   nts;is 

rpahd; + rptg;G    nts;is  

 xU rptg;G epw Mil vy;yh epwq;fisAk; cl;fth;e;J rptg;G epwj;ij kl;Lk; 

vjpnuhspg;gjhy; me;j Mil rptg;G epwkhf Njhd;WfpwJ. ,e;j epge;jidf;F 

midj;J epwq;fSk; cl;gLk; 

 #hpad; cr;rpapypUf;Fk; NghJ tpkhdj;jpypUe;J ghh;j;jhy; thdtpy;ypd; 

KOtl;lj;ijAk; fhzyhk; 

 Kjd;ik thdtpy;ypy; rptg;G epwk; ntspg;gf;fj;jpYk;> Cjh epwk; cl;gf;fj;jpYk; 

fhzg;gLk; 

 Kjd;ik thdtpy;ypy; Cjhepwk; 40.80 Nfhzj;jpYk;> rptg;G epwk; 42.80 

Nfhzj;jpYk; fhzg;gLk;. 

 #hpadpd; Vw;wf;Nfhzk; 420f;F Nky; ,Ug;gpd; jiyapYs;s xUth; Kjd;ik 

thdtpy;iyf; fhzKbahJ 

 #hpadplkpUe;J tUk; xsp xU Kiw mf vjpnuhspg;Gf;Fk;> ,U Kiw xsp 

tpyfYf;Fk; cl;gLk;NghJ Kjd;ik thdtpy; Njhd;Wk; 

 #hpadplkpUe;J tUk; xsp ,U Kiw mf vjpnuhspg;Gf;Fk;> ,U Kiw xsp 

tpyfYf;Fk; cl;gLk; NghJ ,uz;lhk; epiy thdtpy; Njhd;Wk; 

 ,uz;lhk; epiy thdtpy;ypy; Cjh epwk; ntspg;gf;fKk;> rptg;G epwk; cl;gf;fKk; 

mikak; 

 ,uz;lhk; epiy thdtpy;ypy; rptg;G epwk; 50.80 Nfhzj;jpYk; Cjh epwk; 54.420 

Nfhzj;jpYk; fhzg;gLk; 
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 #hpadpd; Vw;wf;Nfhzk; 540 f;F Nky; ,Ug;gpd; jiyapYs;s xUth; ,uz;lhk; 

epiy thdtpy;iyf; fhzKbahJ. 

 ,U thdtpy;Yf;F ,ilg;gl;l gFjpapd; epwk; - fUik 

Gifg;glf;fUtp (fhkpuh) 

 fhkpuhtpy; cUthFk; gpk;gk; -- rpwpa> jiyfPohd nka;gpk;gk; 

 fhkpuhtpy; epiyahd nghUl;fSf;fhd xspj;jLg;ghdpd; Ntfk; 1 / 60 tpdhb 

 fhkpuhtpy; Ntfkhfr; nry;Yk; nghUl;fSf;fhd xspj;jLg;ghdpd; Ntk; 1 / 500 

tpdhb 

 

 fhkpuhtpy; glr;RUspd; kPJ tpOk; xspapd; nrwpT I ∞ 1 / f (f vz;.)2 

 f – vz; = f/D (F – FtpaJ}uk;> D - ,ilapl tpl;lk;) 

 mjpNtfg;glr;RUSf;F xsp tpLg;Gf; fhyk; FiwtjhfTk;> Fiw Ntfg;gL 

RUSf;F xsp tpLg;Gf; fhyk; mjpfkhfTk; Njitg;gLfpwJ 

 ghh;it ePl;bg;G Neuk; -- 1 / 16 tpdhb 

 jpiug;gl tPo;j;jp – ghh;it ePl;bg;G jj;Jtj;ij mbg;gilahff; nfhz;lJ 

 Kg;ghpkhz jpiug;glj;jpy; (3D) ,U glq;fs; jpl;gf; fhl;rpf; fhkpuh %yk; glk; 

vLf;fg;gl;L> jpiuapy; xNu Neuj;jpy; tPo;j;jg;gLfpwJ 

 ituj;jpd; khWepiyf;Nfhzk; 24.40 

 vy;yh epwj;ijAk; cl;ftUk; xU nghUspd; epwk; -- fUikahfj; Njhd;Wk;\ 

8. xypapay; 

 mjph;ntz;zpd; myF – n`h;l;]; 

 miyT fhyj;jpd; myF – nrfz;L 

 tPr;rpd; myF – kPl;lh; 

 miyT fhyk; (t) = 1 / n (n = mjph;ntz;) 

 kdpjdpd; nrtp Nfl;L czuf;$ba xypapd; msT 20 – 20>000 n`h;l;];. 

,t;ntz;zpd; nrtpAzh;T mjph;ntz; neLf;fk; vdg;gLk; 

 mjph;ntz; 20 n`h;l;];f;F Fiwthd xyp – Fw;nwhyp 

 mjph;ntz; 20000 n`h;l;];f;F mjpfkhd xyp – kPnahyp 

 epyeLf;fj;jpd; NghJ Njhd;Wk; Gtpapd; mjph;Tfs; -- Fw;nwhyp 

 kPnahypia Nfl;Fk; jpwd; ngw;Ws;sit – ntsthy;> eha; 

 ntsthy;fs; vOg;gf;$ba xypapd; msT – 70>000 n`h;l];f;F Nky; 
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 Mz;fspd; Fuy; ehz;fs; nghpajhf ,Ug;gjhy; xypapd; mjph;ntz; Fiwthf 

,Uf;Fk;. ngz;fspd; Fuy;ehz;fs; rpwpajhf ,Ug;gjhy; xypapd; mjph;ntz; 

mjpfkhf ,Uf;Fk; 

 Foe;ijapd; mOFuy; Vw;gLj;Jk; xypaiyapd; mjph;ntz; 3000 – 4000 n`h;l]; 

 Xyp guTtjw;F Clfk; Njit> ntw;wplj;jpy; xyp guhtJ 

 re;jpudpy; xypia Nfl;f KbahJ. Vnddpy; mjpy; tspkz;lyk; ,y;iy 

 

 re;jpudpy; ,wq;fpa tpz;ntsp tPuh;fs; fk;gpapy;yh fUtp %yk; NubNah 

miyfis gad;gLj;jp nra;jp ghpkhw;wk; nra;J nfhs;sf; fhuzk; ahnjdpy; - 

mjpy; tspkz;lyk; ,y;iy. 

 xypmiyfs; nel;liyfs; MFk; 

 xypahdJ – jpl> jput> thAg;nghUl;fspy; guTk; 

 xypapd; jpirNtfk; - jplg;nghUs; > jputg;nghUs; > thAg;nghUs; 

 fhw;wpy; 00 nry;\pa]py; xypapd; jpirNtfk; 331 kP / tpdhb (200 nry;\pa]py; 

340 kP / nehb) 

 ePhpy; 200 nry;\pa]py; xypapd; jpirNtfk; 1482 kP / nehb 

 ,Uk;gpy; xypapd; jpirNtfk; 5000 kP / nehb  

 fpuhidl;by; xypapd; jpirNtfk; 6000 kP / nehb 

 xyp rkjsg;gug;gpy; vjpnuhypf;fg;gLk;NghJ gLNfhzKk;> kPs;NfhzKk;> rkk;. 

 Xypaiyfs; ek;ik mila 1/10 nehbf;FNky; vLj;Jf;nfhz;lhy; me;j 

miyfs; vjpnuhypf;Fk; 

 vjpnuhypf;f Njitahd njhiyT – 17 kPl;lh; 

 my;l;uhrhdpf; ];Nfdpy; kPnahypfisg; gad;gLj;jp kdpj clypy; cl;gFjpfspd; 

nray;ghl;bid fz;lwpayhk;. 

 Nrhdhh; - (Sound Navigation And Ranging) vd;w fUtpapy; gad;gLk; jj;Jtk; - 

vjpnuhypg;G  

 flypd; Moj;ij msf;f gad;gLk; fUtp – Nrhdhh; 

 jpirNtfk; = njhiyT / fhyk; 

 ntsthy;fs;> jpkpq;fyq;fs;> Mfpait vjpnuhypg;G jj;Jtj;jpd; %yk; 

kPnahypfis cz;lhf;fp> jq;fspd; ,iuiaj; NjlTk;> ,aq;fTk; KbfpwJ 

 fg;gypd; mgharq;F xypapd; vjpnuhypg;G jj;Jtj;ij gad;gLj;jp ghiwfs; 

Kjypatw;wpd; ,Ug;gplj;ij njhpe;J nfhs;s KbfpwJ 
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 cNyhf thh;g;gpy; Vw;gl;Ls;s fPwy;fis fz;lwpaTk;> fz;zhb> v/F 

Nghd;wtw;wpid JisaplTk; kPnahyp gad;gLfpwJ 

 fbfhuk;> kUj;Jtf;fUtp> Nghd;wtw;wpd; ,Lf;Ffspy; cs;s mOf;Ffis ePf;f 

kPnahyp gad;gLfpwJ 

 xd;Wf;nfhd;W fythj jputq;fis (ngapd;l;) fyf;fr; nra;a kPnahyp 

gad;gLfpwJ 

 Kg;ghpkhz gpk;gq;fs;> epoy; glq;fs;> Njhw;Wtpf;f kPnahypia gad;gLj;jyhk; 

 fUtpy; tUk; Foe;ijfs; tsh;r;rpia fz;lwpaTk;> vf;];Nu fjph;fs; %yk; 

fz;lwpa ,ayhj cly; cs; cWg;Gfis fz;lwpaTk; kPnahyp gad;gLfpwJ. 

 rpWePuf fw;fis cilj;J ntspNaw;wTk;> Gw;WNehia Fzg;gLj;jTk;> 

jirg;gpbg;G> %l;Ltyp Mfpatw;iw Fzg;gLj;jTk; kPnahyp cjTfpwJ 

 xyp%yj;jpw;Fk;. Nfl;NghUf;Fk; ,ilNa xU xg;Gik ,af;fk; ,Ug;gpd;> xypapd; 

mjph;ntz; khWtjhf Njhd;Wk; epfo;T – lhg;sh; tpisT 

 Nuhlhh; (RADIO DEDUCTION AND RANGING) fUtpapy; gad;gLk; jj;Jtk; - 

lhg;sh; tpisT 

 ePh;%o;fp fg;gy;> tpkhdj;jpd; jpirNtfj;ijAk;> ,af;fj;ijAk;> fz;lwpa 

gad;gLtJ – Nulhh; fUtp 

 kpd;dYk;> ,bak; xNu Neuj;jpy; Vw;gl;lhYk;> kpd;diy Kjypy; ghh;j;j gpd;dNu 

,bXiria Nfl;f KbfpwJ. Vnddpy;> xspapd; jpirNtfk; (3 X 108 kP / tpdhb) 

xypapd; jpirNtfj;ij (331 kP / tpdhb) tpl mjpfk; 

 kpd;dy; Vw;glf; fhuzk; - kpd; ,wf;fk; 

 kpd;dy; Vw;gLk; NghJ cz;lhFk; ntg;gepiy – 10>000 K 

 ,ir xyp %d;W gz;Gfis nfhz;lJ. mit: 1. RUjp 2. nrwpT 3. Rug;gz;G.  

 RUjp vd;gJ xypapd; mjph;ntz;izr; rhh;e;jJ. RUjpahdJ mjph;ntz;Zf;F 

Neh;jftpy; ,Uf;Fk; 

 Xypr;nrwpthdJ mjph;ntz;fspd; tPr;irAk; mjph;tilAk; nghUspd; gug;igAk; 

rhh;e;jJ 

 Xypr;nrwpthdJ tPr;rpd; ,Ukbf;F Neh;jftpy; ,Uf;Fk; 

 mjph;Tfspd; tPr;R mjpfkhdhy; xypr;nrwpT mjpfkhFk; 

 xNu xypr;nrwpTk;> xNu RUjpAKs;s> mjph;Tfs; ntt;NtW ,irf;fUtpfshy; xyp 

vOg;gg;gLk; NghJ xypfis NtWgLj;jp mwpAk; gz;G – Rug;gz;G 

 Rz;Ljy; tif fk;gpf;fUtpfs; - tPiz> fpjhh; 
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 jl;Ljy; tif fk;gpf;fUtp – gpahNdh 

 kPl;Ljy; tif fk;gpf;fUtp – taypd;  

 fhw;Wf; fUtpfs; - n\dha;> fpshhpndl; 

 miyfs; ,Utifg;gLk;: 1. ve;jpu miy 2. kpd;fhe;j miy 

 

 ve;jpu miyfSf;F v.fh. xyp miyfs;> ePh;g;gug;G miyfs;> epyeLf;f miyfs; 

(,k;%d;Wk; epA+l;ldpd; ,af;f tpjpfSf;F cl;gl;lJ) 

 kpd;fhe;j miyfSf;F v.fh. xsp miyfs;> NubNah miyfs;> Ez;ziyfs;> 

mfrptg;G fjph;fs;> GwCjh fjph;fs;> X-fjph;fs; Mfpait. 

 ve;jpu miyfs; gut Clfk; (jpl> jput> thA) Njit. kpd;fhe;j miyfs; gut 

Clfk; Njitapy;iy. 

 kpd;fhe;j miyfs; ntw;wplj;jpy; gut vLj;Jf;nfhs;Sk; jpirNtfk; 3 X 108 

kP/tpdhb 

 ve;jpu miyfs; FWf;fiyfs;> nel;liyfs; vd ,Utifg;gLk; 

 Clfj;jpd; Jfs;fs; miyguTk; jpirf;F nrq;Fj;jhf mjphpTWk; miyfs; -- 

FWf;fiyfs; 

 FWf;fiyfSf;F v.fh ePh;g;gug;G miyfs;> ,Oj;Jf;fl;lg;gl;l fk;gp ,irf;fUtp 

miyfs;> kpd;fhe;j miyfs; 

 nel;liyfSf;F v.f. xypaiyfs; 

 FWf;fiyapy;> mjph;TWk; epiyapypUe;J Nkw;Gwj;jpy; Vw;gLk; ngUk ,lg;ngah;r;rp 

– KfL vdg;gLk; 

 FWf;fiyapy;> mjph;TWk; epiyapypUe;J fPo;g;Gwj;jpy; Vw;gLk; ngUk ,lg;ngah;r;rp 

mF vdg;gLk; 

 FWf;fiyapy; KfLk;> mfLk;> Njhd;Wk; 

 nel;liyapy; neUf;fKk;> nefpo;r;rpAk; Njhd;Wk; 

 FWf;fiyapy; ,U mLj;jLj;j mfL my;yJ ,U mLj;jLj;j KfLfSf;fpilNa 

cs;s njhiyT --- miyePsk; vdg;gLk; 

 nel;liyapy; ,U mLj;jLj;j neUf;fk; my;yJ ,U mLj;jLj;j nefpo;TfSf;F 

,ilNa cs;s njhiyT miyePsk; vdg;gLk; 

 mjph;ntz;> miyePsk;> miyapd; jpirNtfk;> ,tw;wpw;fpilNa Md njhlh;G  

𝑣 = 𝑛𝜆 (jpirNtfk; = mjph;ntz; X miyePsk;) 

 ,irf;fit mjpUk;NghJ fhw;wpy; cUthFk; miyfs; - nel;liyfs; 
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 ,ay;G mjph;TfSf;F cjhuzk; -- ,Oj;Jf;fl;lg;gl;l mjph;Tfs;> ,irf;fyit 

mjph;Tfs;> miyTWk; jdpCry; 

 jpzpg;G mjph;TfSf;F cjhuzk; -- tPiz> taypd; 

 

 mjph;TWk; nghUspd; ,ay;G mjph;ntz;Zk;> nghUspd; Nkw;gug;gpy; nray;gLk; 

rPuhd Gwtpirapd; mjph;ntz;Zk; rkkhf ,Ug;gpd;> ngUk tPr;Rld; mjph;Tfs; 

Vw;gLk; epfo;T – xj;jjph;Tfs; vdg;gLk; 

 ghyq;fspy; giltPuh;fs; nry;y mDkjpf;fg;gLtjpy;iy – Vnddpy; ghyj;jpy; 

xj;jjph;Tfs; Vw;gl;L ghyk; cilAk; epiy Vw;gLfpwJ 

 xNu mjph;ntz;Zk;> tPr;Rk; nfhz;l ,U miyfs; vjpnujpNu guTk;NghJ 

cUthFk; miyfs; - epiy miyfs; 

 epiy miyapd; rpy Gs;spfspy; tPr;R RopahFk;. ,g;Gs;spfs; fZf;fs; vdg;gLk;. 

rpy Gs;spfs; ngUk tPr;rpidf; nfhz;L mjph;TWk; mit vjph;fZf;fs; vdg;gLk; 

 mLj;jLj;j fZf;fs; my;yJ vjph;fZf;fSf;fpilNa cs;s njhlh;G = y/2  

 xU fZtpw;Fk;> vjph;fZtpw;Fk; ,ilNa cs;s njhlh;G = y/4 

 FWf;fiyfis Vw;gLj;Jk; fUtpfs; - taypd;> rpjhh;> tPiz> fpjhh; 

 nel;liyfis Vw;gLj;Jk; fUtpfs; -- Gy;yhq;Foy;> ehj];tuk;> fpshhpndl; 

 ,UKiw jpwe;j Mh;fd; Fohapy; Ruq;fs; ,ay; vz; thpirapy; ,Uf;Fk;.  

(n = 1:2:3) n = mjph;ntz; i = Ruk;  i = 1> 2> 3 

 xUKid %ba Mh;fd; Fohapy; Ruq;fs; xw;iw rPhir thpirapy; kl;LNk 

Njhd;Wk; n = 1:3:5 

 ,Oj;Jf;fl;lg;gl;l fk;gpapd; mjph;T tpjpfSf;fhd #j;jpuk; n = 1/21.  𝑇/𝑚  (𝑛 = 

mjph;ntz;> T = ,Otpir> l = fk;gpapd; mjph;TW ePsk;> m = fk;gpapd; ePs; 

mlh;j;jp) 

 ,Oj;Jf;fl;lg;gl;l fk;gpapd; FWf;fjph;Tfspd; mjph;ntz;> ,Otpid> fk;gpapd; 

mjph;TW ePsk;> fk;gpapd; ePs; mlh;j;jp Mfpatw;iw mwpa gad;gLk; fUtp – 

Rukhdp MFk;. 

 Rukhdp vd;gJ – Xh; xypg;ngl;b MFk; 

 fhw;wpy; xypapd; jpirNtfj;jpy; efUk; nghUl;fspd; jpirNtfk; - Nkf; 

 fhw;wpy; xyp%yk; xU Nkf;if tpl Fiwthd jpirNtfj;jpy; tyg;Gwk;> 

efUk;NghJ ,lg;Gwj;jpy; epiyahf cs;s Nfl;gth; Fiwe;j mjph;ntz; nfhz;l 

xypiaAk;> tyg;Gwj;jpy; epiyahf cs;s Nfl;gth; mjpf mjph;ntz; nfhz;l 
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xypiaAk;> Nfl;f KbAk; (vs < v) 

vs  =  xyp%yj;jpd; jpirNtfk;>  v = xypapd; jpirNtfk; 

 

 (vs = v) vdpy; xyp%yk;> epiyahf cs;s xUtiu neUq;Fk; tiu xypia 

czu KbahJ. xyp%yk; mtiuj; jhz;br; nry;Yk;NghJ jpBh; Kof;fj;ij 

kl;Lk; Nfl;f KbAk;. 

 (vs > v) xyp%yk; fle;J nrd;wgpd;dh; kl;Lk; xypia Nfl;fKbAk; 

 Xyp%yk;> xypapd; jpirNtfj;ij tpl kpf mjpfkhf nry;Yk;NghJ – Nkf; $k;G 

Vw;gLk;. ,e;epfo;tpy; rd;dy;> fjT $l mjpUk; 

 Xypg;gjpT nra;Ak; Kiwiaf; fz;Lgpbj;jth; - vbrd; 

 Xypehlhtpy; G+rg;gl;Ls;s nghUs; -- ,Uk;G Mf;irL my;yJ FNuhkpak; Mf;irL 

 Xypehlhtpy; khWk; fhe;jGyq;fshf xypia gjpT nra;ayhk; 

 xH; xypehlhtpy; mjpfgl;rkhf gjpT nra;af;$ba xypjlq;fspd; vz;zpf;if - 24 

9. epiykpd;dpay; 

 fpNuf;fj;jpy; Mk;gh; vd;w nrhy;Yf;F vyf;l;uhd; vdg;ngah; 

 kpd;flj;jpf;F v.fh. cNyhfq;fs;> kdpj cly;> Gtp> fpuhigl; kw;Wk; fhpj;Jz;L  

 kpd;flj;jhj nghUl;fSf;F v.fh. fz;zhb> ikf;fh> vngidl;> gpsh];bf; 

 kpd;D}l;lk; nra;ag;glhj nghUl;fspy; rk vz;zpf;ifapy; Neh; kpd;D}l;lq;fSk;> 

vjph; kpd;D}l;lq;fSk; ,Uf;Fk; 

 ,uz;L NtWgl;l kpd;D}l;lq;fSf;F ,ilNa <h;g;G tpir Vw;gLk;. ,uz;L xj;j 

kpd;D}l;lq;fSf;fpilNa tpyf;F tpir Vw;gLk; 

 kpd;D}l;lj;jpd; myF -- $Yk; 

 mZf;fU tpirahdJ xU fth;r;rptpir MFk; 

 mZf;fU Jfs;fs; 10-15 kPl;lh; njhiyTf;Fs; ,Ue;jhy; kl;LNk mZf;fU 

tpirahdJ typik kpf;fjhf ,Uf;Fk; 

 nghUl;fis kpd;D}l;lk; nra;a gad;gLk; Kiwfs; - cuha;T Kiw> njhLjy; 

Kiw> epiykpd; J}z;ly; Kiw 

 $h;Kid nfhz;l flj;jpf;F kpd;D}l;lk; mspf;fg;gl;lhy; Kidg;gFjpfspy; 

kpd;D}l;lk; mjpfkhf ,Uf;Fk; 

 kpd;D}l;lk; ngw;w flj;jpfspd; $h;KidapypUe;J kpd;D}l;lk; frpfpd;w epfo;T - 

$h;Kid nray;ghL vdg;gLk; 

 ,bjhq;fpia tbtikj;jth; - ngQ;rkpd; gpuhq;fspd; 
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 ,bjhq;fpapd; jj;Jtk; - $h;Kid nray;ghL 

 

 kpd;D}l;lq;fs; ,Ug;gijAk; mtw;wpd; tif kw;Wk; msT Mfpatw;iwAk; 

fz;lwpa cjTk; fUtp – kpd;D}l;lq; fhl;b MFk;. 

 gl;Lj;Jzpahy; fz;zhbj;Jz;L Nja;f;fg;gl;lhy; vjph; kpd;D}l;lk; cUthFk; 

 vngidl; jz;L xd;W fk;gsp kPJ Nja;f;fg;gl;lhy; vjph; kpd;D}l;lk; cUthFk; 

10. fhe;jtpaYk; kpd;dpaYk; 

 fhe;jg;nghUSf;F v-L. ,Uk;G> epf;fy;> Nfhghy;l; 

 fhe;jq;fspd; xNu Kidfs; tpyf;fkiljy; gz;igAk;> NtWgl;l Kidfs; 

ftUk; gz;igAk; ngw;Ws;sd 

 xU rl;lf;fhe;jj;ij njhlh;e;J rpW rpW Jz;Lfshf Kwpj;jhy; xt;nthU Jz;Lk; 

tlnjd; KidfSld; xNu fhe;jkhf nray;gLfpwJ 

 fhe;jg;Gyk; vz;zw;w fhe;jtpirf;NfhLfis nfhz;lJ 

 fhe;j tpirf;NfhLfspd; gz;Gfs;: 

1. fhe;j tpirf;NfhLfs; tlKidfs; njhlq;fp njd; Kidfspy; 

Kbtilfpd;wd 

2. fhe;j tpirf;NfhLfspd; kw;w gFjpfisf; fhl;bYk; Kidfspy; mjpf 

nrwpTld; ,Uf;Fk; 

3. fhe;jtpirf;NfhLfs; %ba tisNfhLfshFk; 

4. xNu rPuhd fhe;jg;Gyj;jpy; fhe;jtpirf; NfhLfs; xd;Wf;nfhd;W ,izahf 

,Uf;Fk; 

 xU rl;lf;fhe;jj;jpd; fhe;jg;Gyj;jpy; cs;s fhe;j tpirf;NfhLfis mwpa 

gad;gLtJ – fhe;jCrpg;ngl;b 

 ,Uk;G Nghd;w nghUs;fspd; kPJ fhe;jk;> fhe;jg;gz;Gfis J}z;Lk; epfo;r;rpf;F 

fhe;jj;J}z;ly; my;yJ Jz;Lf;fhe;jj;jd;ik vdg;gLk; 

 fhe;jkhf;Fk; Kiwfs; ,Utifg;gLk;. mit: 1. njhLKiw 2. kpd;D}l;lKiw 

 njhLKiw ,Utifg;gLk;. 1. Xw;iwj;njhLKiw 2. ,ul;ilj; njhLKiw 

 epiyf;fhe;jq;fs; nra;a ga;dgLtJ – v/F 

 jw;fhypffhe;jq;fs; nra;a gad;gLtJ – NjdpUk;G 

 fhe;jg; nghUs;fis mbj;Jk;> ntg;gg;gLj;jpAk; mg;nghUspy; cs;s 

fhe;jj;jd;ikia ePf;fk; nra;ayhk; 

 fhe;jg;nghUs;fs; fhe;jj; jd;ikia ,of;Fk; ntg;gepiy – fpA+hp ntg;gepiy  
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 ,Uk;gpd; fpA+hp ntg;gepiy 7700C 

 Gtpf;fhe;jj;jpd; tlKid Gtpapd; njw;F jpirapYk; Gtpf;fhe;jj;jpd; njd;Kid 

tlf;F jpirapYk; mike;Js;d 

 Gtpf;fhe;jj;jpd; mr;Rf;Fk; Gtpapay; mr;Rf;Fk; ,ilNa cs;s Nfhzk; 170 

 xU ,lj;jpy; Gtpf; fhe;jg;Gyj;jpd; jpirf;Fk; mjDila fpilkl;lf; $Wf;Fk; 

,ilg;gl;l Nfhzk; - rhpTf;Nfhzk; my;yJ rha;Tf;Nfhzk; vdg;gLk; 

 rhpTf;Nfhzj;jpd; kjpg;G Gtpfhe;j epyeLf;Nfhl;by; 00> JUtq;fspy; 900 MFk; 

 Xhplj;jpd; fhe;jr;rhptpd; kjpg;ig msf;f gad;gLk; fUtp – rhpTtl;lk; 

 GtpJUtjsj;jpw;Fk;> fhe;j jsj;jpw;Fk; ,ilg;gl;l Nfhzk; - fhe;j xJf;fk; 

MFk;. fhe;j xJf;fj;jpd; kjpg;G ,lj;jpw;F ,lk; khWgLfpwJ 

 fhe;j %yf;$W nfhs;ifapid Njhw;Wtpj;jth; - N[k;]; <tpq; 

 fhe;j %yf;$W nfhs;ifg;gb> xt;nthU fhe;jg;nghUspYk; cs;s %yf;$Wfs; 

rpwpa fhe;jq;fshf nray;gLfpd;wd. ,it fhe;j %yf;$Wfs; vdg;gLk; 

 kpd;Ndhl;lj;jpd; Mjhuq;fSf;F v-L Nldpay; kpd;fyk;> gir kpd;fyk;> kpd;fy 

mLf;F 

 tPLfspy; gad;gLj;jg;gLk; kpd; cgfuzq;fs; ,izr; Rw;wpid nfhz;L 

mikf;fg;gLfpd;wd 

 kpd;Ndhl;lj;ij jhq;fpa flj;jp xd;wpy; Vw;gLk; fhe;jg;Gyj;jpd; jpiria mwpa 

cjTk; tpjp – tyf;if ngUtpuy; tpjp 

 kpd;fhe;jk; xU jw;fhypf fhe;jkhFk; 

 kpd;fhe;jj;jpd; typikahdJ 1. fk;gpr;RUspy; cs;s Rw;Wfspd; vz;zpf;if 2. 

kpd;Ndhl;lj;jpd; typik 3. cs;sf Clfj;jpd; jd;ik Mfpatw;iwg; nghWj;jJ 

 kpd;dpaw;wpfs;> kpd;rhu ve;jpuq;fs;> je;jpf;fUtpfs;> kpd;rhukzpfs;> xypehlh gjpT 

fUtpfs;> xypg;ngUf;fpfs;> gSJ}f;fpfs;> nrtpg;Ngrpfs; kw;Wk; njhiyNgrpfs; 

Mfpaitfspy; kpd;fhe;jq;fs; gad;gLfpd;wd 

 Gjpa fhe;jq;fis jahhpf;fTk; gioa fhe;jq;fis kPz;Lk; Gjpa fhe;jfshf 

khw;wTk;> kpd;fhe;jq;fs; gad;gLfpd;wd 

 kpd;rhukzpapy; NjdpUk;G kpd;fhe;jkhf gad;gLfpwJ 

 kpd;fhe;jj;J}z;liy fz;lwpe;jth; - ikf;Nfy; ghuNl 

 ,aw;wpfs; nray;gLk; jj;Jtk; -- kpd;fhe;jj;J}z;ly; 

 tzpf Kiwapy; mjpfsT kpd;cw;gj;jp nra;Ak;Kiw – kpd;fhe;jj;J}z;ly; 
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kpd;Mw;wYk; mjd; tpisTfSk ;: 

 $Y}k; tpjp: ,U kpd;D}l;lq;fSf;F ,ilg;gl;l kpd;tpirapd; msT 

kpd;D}l;lq;fspd; ngUf;fw;gyDf;F Neh;tpfpjj;jpYk;> mtw;wpd; ,ilj;njhiytpd; 

,Ukbf;F vjph;jftpYk; ,Uf;Fk; 

1  q1q2 

 F = 4𝜋𝜀0  r2 

 𝜀0  vd;gJ ntw;wplj;jpd; kpd;mDkjp jpwd; MFk; 

 𝜀0 kjpg;G 8.85 X 10-12 C2N-1m-2 

 kpd;Gyj;jpd; myF – epA+l;ld; / $Yk; 

 kpd;mOj;jj;jpd; myF – Nthy;l; 

 kpd;fyj;ij fz;lwpe;jth; - Nthy;lh 

 kpd;Gyj;jpw;Fk;> kpd;dOj;jj;jpw;Fk; ,ilNa cs;s njhlh;G E0 = v/d 

 kpd;Gytypik Vm-1 vdw myfpdhy; Fwpf;fg;gLfpwJ 

 kpd;Gyk; vd;gJ xU ntf;lhh; myF MFk; 

 kpd;mOj;jk; vd;gJ xU ];Nfyhh; myF MFk; 

 kpd;Ndhl;lk; I = 1/t (q – kpd;D}l;lk; t – fhyk;) 

 kpd;Ndhl;lj;jpd; myF – Mk;gpah; (A). 

Xk;tpjp: 

 khwh ntg;gepiyapy; flj;jp xd;wpd; topahf ghAk; kpd;Ndhl;lk; mjd; 

KidfSf;fpilNaAs;s kpd;dOj;j NtWghl;bw;F Neh;j;jftpy; ,Uf;Fk; - Xk; 

tpjp 

 V = IR (V – kpd;dOj;jk;> I – kpd;Ndhl;lk;> R – kpd;jil) 

 kpd;jilapd; myF – Xk; (Ω) 

 kpd;Ndhl;lj;ij msf;f mk;kPl;lUk;> kpd;dOj;j NtWghl;il msf;f Nthy;l; 

kPl;lUk; gad;gLj;jg;gLfpd;wd 

 kpd;jil vz;zpd; myF – Xk; kPl;lh; 

 njhlh;r;Rw;Wf;fhd #j;jpuk;: 

 njhlh;Rw;wpy; ,izf;fg;gLk; kpd;jilfspd; njhFg;G jdpj;jdp kpd;jilfspd; 

$LjYf;Fr; rkk; (R = R1 + R2 + R3) 

 

 ,izr;Rw;W: xU ,izr;Rw;wpy;> tpisTW kpd;jilapd; jiyfPo; kjpg;G jdpj;jdp 
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kpd;jilfspd; jiyfPo; kjpg;Gfspd; $LjYf;Fr; rkk; (1/R = 1/R1 + 1/R2 + 

1/R3) 

 [_y; ntg;g tpisT tpjp – H = I2Rt (H – ntg;gk;> t – fhyk;) 

 kpd;rhu nfl;by;> kpd; Nja;g;ghd;> kpd; mLg;G Mfpatw;wpy; gad;gLk; 

cNyhff;fyit – epf;Nuhk;> ,f;fyg;G cNyhfk; cah;e;j kpd;jilvz;. 

nfhz;lit 

 kpd;mLg;G> kpd;Nja;g;ghd; Mfpait [_y; ntg;g tpjpapd; jj;Jtj;ij nfhz;L 

,aq;FfpwJ 

 fhh;gd; ,io tpsf;F mnkhpf;fhtpy; vbrdhYk;> ,q;fpyhe;jpy; ];thdhYk; xNu 

Neuj;jpy; fz;Lgpbf;fg;gl;lJ 

 jw;NghJ M];kpak;> lhz;lhyk;> lq;];ld; ,iofs; kpd;dpio tpsf;fpy; 

gad;gLj;jg;gLfpd;wd. ntw;wpl tpsf;fpy; lq;];ld; ,io RUs; tbtpy; 

itf;fg;gl;Ls;sJ. 

 kpd;dpio tpsf;fpDs; cs;s thAf;fs; -- Mh;fhd;> epahd; (,t;thAf;fs; 

epug;gg;gl fhuzk;: cah;e;j ntg;gepiyfspYk; lq;];ld; ,io cUfp Mtpahjy; 

jLf;fg;gLtjhy;) 

 xU kpd;tpsf;fpd; MAs; 1000 kzpfs; 

 kpd;jpwdpd; myF thl; (W) my;yJ [_y; / tpdhb 

 W = V I t 

 jpwd;  =  V 

 1 Fjpiuj;jpwd; -- 746 thl; 

 1 fpNyhthl; vd;gJ 1.341 Fjpiuj;jpwd; 

 kpd;dhw;wYf;fhd tzpftpay; myF – fpNyhthl;kzp MFk; 

  

kpd;dhw;gFg;Gf;fhd /ghuNl tpjpfs;: 

 Kjy; tpjp: kpd;dhw; gFg;gpd;NghJ ntspNaWk; my;yJ fiuAk; nghUspd; epiw 

ghAk; nkhj;j kpd;Ndhl;lj;jpw;F Neh;j;jftpy; ,Uf;Fk; (M = Z I T) 

M – nghUspd; epiw> z – khwpyp (nghUspd; kpd;Ntjpapy; ,izkhw;W) 

 ,uz;lhk; tpjp: xNu kpd;D}l;lg;gha;thy; ntspNaWk; my;yJ fiuAk; 

nghUs;fspd; epiwfs; mtw;wpd; kpd; Ntjpapy; ,izkhw;W kjpg;GfSf;F 

Neh;j;jftpy; ,Uf;Fk; (M1 / M2 = Z1 / Z2) 
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 jhkpuk;> jq;fk;> Jj;jehfk;> epf;fy;> fhhPak; Mfpait kpd;dhw;gFj;jy; Kiwapy; 

J}a;ikg;gLj;jg;gLfpd;wd 

 ,Uk;gpd; kPJ Jj;jehfk;> fhl;kpak;> epf;fy; my;yJ FNuhkpak; Mfpatw;iwf; 

nfhz;L kpd;Kyhk; G+rg;gLfpwJ 

 ,Uk;gpd; kPJ Kjypy; epf;fy; KyhKk;> gpd;dh; nts;sp KyhKk; G+r vth;rpy;th; 

nghUs;fs; fpilf;Fk;. ,it kpd;G+r;R epf;fy; nts;spg;nghUs;fs; (E. P. N. S) 

vdg;gLk;. 

 khw;wpaikf;fg;gl;l nyf;yhQ;rp kpd;fyk; vd;gJ – girkpd;fyk; MFk; 

 girkpd;fyj;jpy; Neh;kpd;tha; - fhpf;fl;il> vjph;kpd;tha; - Jj;jehf jfL 

 girkpd;fyj;jpy; kpd;gFnghUs; - mk;Nkhdpak; FNshiuL> Jj;jehf FNshiuL 

 iftpsf;Ffs;> njhiyNgrp> buhd;rp];lh; Vw;gp Mfpatw;wpy; gad;gLtJ – 

girkpd;fyk; 

 vjph; epfoh Ntjpapay; tpidfisg; gad;gLj;Jk; kpd;fyq;fs; -- Kjd;ik 

kpd;fyq;fs; vdg;gLk;. v.fh. cyh;kpd;fyk;> nyf;yhQ;rp kpd;fyk;> Nldpay; 

kpd;fyk; 

 vjph; epfo;tpidfisg; gad;gLj;Jk; kpd;fyq;fs; -- Jiz kpd;fyq;fs; vdg;gLk;. 

v.fh. fhhPa mkpy Nrkf;fyk;> epf;fy; fhl;kpak; kpd;fyk; 

 xyp Mw;wiy kpd;dhw;wyhf khw;Wk; rhjdk; - ikf;NuhNghd; 

 kpd; Mw;wiy xyp Mw;wyhf khw;Wk; rhjdk; - xypngUf;fp 

kpd;fyk; MNdhL Nfj;NjhL kpd;gFnghUs; kpd;dpaf;F tpir 

Nldpay; jhkpuk; Jj;jehfk; ePh;j;j H2SO4 1.1 V 

nyf;yhQ;rp fhh;gd; Jj;jehfk; NH4Cl 1.5 V 

gir 
kpd;fyk; 

fhh;gd; Jj;jehfk; NH4Cl + Zncl2 1.5 V 

ghjur 
kpd;fyk; 

Jj;jehfk; Ghjur 
Mf;irL +  
Fpuhidl; 

KOH 1.4 V 

fhhPa mkpy 
Nrkf; fyd; 

PbO2 Pb ePh;j;j H2SO4 2.1 V 

H – O 

vhpnghUs; 
kpd;fyk; 

Ez; Jis 
epf;fy; 

Ez; Jis 
epf;fy 

KOH 1.0 V 

 

 kpd;Ndhl;lj;jpd; fhe;j tpisit tpsf;fpath; - xah;];nll; 
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 kpd;Ndhl;lk; jhq;fpa flj;jp cz;lhf;Fk; fhe;jg;Gyj;jpd; jpiria mwpa 

gad;gLk; Kf;fpa tpjpfs; 1. Mk;gpah; ePr;ry; tpjp 2. khf;];nty; jpUFtpjp  

 kpd;Ndhl;lj;jpd; fhe;j tpistpd; jj;Jtj;jpy; ,aq;Fk; fUtpfs;: ikf;NuhNghd;> 

xypngUf;fp 

 kpd;Ndhl;ljpd; ve;jputpisit tpsf;Fk; tpjpfs;: 1. gpsk;kpq; ,lf;if tpjp 2. 

ghh;Nyh rf;fuk; 

 kpd;Ndhl;lj;jpd; ve;jputpisit jj;Jtj;jpy; ,aq;Fk; fUtpfs; - ,aq;F RUs; 

fhy;tdhkPl;lh;> kpd;Nkhl;lhh; 

 /gpsk;kpq; ,lf;if tpjpapd;gb Rl;Ltpuy; Fwpg;gJ – fhe;jg;Gytpir> eLtpuy; 

Fwpg;gJ – kpd;Ndhl;lj;jpir> fl;iltpuy; Fwpg;gJ – flj;jp efUk; jpir 

 fhe;jg;Gyj;jpy; cs;s kpd;Ndhl;lk; jhq;fpa xU flj;jp kPJ nray;gLk; tpir 

Nfhl;ghl;b;d gb fhy;tdh kPl;lh; nray;gLfpwJ 

 Fiwe;j kpd;jil xd;iw gf;f ,izg;gpy; ,izg;gjd; %yk; fhy;tdhkPl;liu 

mk;kPl;luhf khw;wyhk; 

 cah;kpd;jil xd;iw njhlh; Rw;wpy; ,izg;gjd; %yk; fhy;tdhkPl;liu Nthy;l; 

kPl;luhf khw;wyhk; 

 ,aq;F RUs; fhy;tdh kPl;lhpd; rPuikf;fg;gl;l tbtk; -- ky;b kPl;lh; 

 ,aq;F RUs; fhy;tdh kPl;lhpy;> tpyfy; fk;gpr;RUs; topNa ghAk; 

kpd;Ndhl;lj;jpw;F Neh;jftpy; ,Uf;Fk; (I = G𝜃) 

G – fhy;tNdh kPl;lh; khwpyp    𝜃 – tpyfy; 

 ,aq;F RUs; fhy;tdh kPl;lhpy; Vw;gLk; tpyfypypUe;J kpd;Rw;wpy; ghAk; 

kpd;Ndhl;lk; msf;fg;gLfpwJ 

 kpd;fhe;jj;J}z;liy tpsf;Fk; tpjpfs; -- 1) ghuNl tpjpfs; 2) nyd;]; tpjp 3) 

gpskpq;fpd; tyf;if tpjp 

 tpirapd; jpir mwpa gad;gLk; tpjp – gpskpq;fpd; ,lf;if tpjp 

 J}z;lg;gLk; kpd;Ndhl;lj;jpd; jpirawpa gad;gLk; tpjp – gpskpq;fpd; tyf;if 

tpjp 

 gpskpq;fpd; tyf;if tpjpapd;gb> Rl;Ltpuy; Fwpg;gJ – fhe;jg;Gyj;jpd; jpir> 

eLtpuy; Fwpg;gJ – J}z;lg;gLk; kpd;Ndhl;lk; jpir> fl;iltpuy; Fwpg;gJ – 

flj;jp efUk; jpir 

 

 nyd;]; tpjp: J}z;lg;gLk; kpd;dpaf;Ftpir kw;Wk; kpd;Ndhlj;jpd; jpirfs; 
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mit cz;lhtjw;fhd ,af;fj;ij vjph;f;Fk; tifapy; mikak;  

 kpd;fhe;j J}z;ly; gad;ghLfs;: 

 khWjpir kpd;Ndhl;lj;ij cUthf;Fk; ,ae;jpuk; - AC kpd;dpaw;wp vdg;gLk;. 

,jpy; eOT tisaq;fs; ,Uf;Fk; 

 njhlh;r;rpahd khwh kjpg;Gila xU jpir kpd;Ndhl;lj;ij cUthf;Fk; ,ae;jpuk; 

-- DC kpd;dpaw;wp gad;gLk;. ,jpy; gpsT tisaq;fs; ,Uf;Fk; 

 xU kpd;Rw;wpYs;s jho;e;j kpd;dOj;jj;ij mz;ikr;Rw;W xd;wpy; cah; 

kpd;dOj;jkhfNth my;yJ cah;kpd; mOj;jj;ij jho;e;j kpd;dOj;jkhf khw;Wk; 

fUtp – kpd;khw;wp vdg;gLk; 

 kpd;khw;wp ,Utifg;gLk;. mir: 1) Vw;W kpd;khw;wp 2) ,wf;F kpd;khw;wp 

1. Vw;Wkpd;khw;wpapy; Kjd;ikr;RUspd; jhkpufk;gpfspd; Rw;Wfspd; 

vz;zpf;ifia tpl Jizr;RUspd; jhkpufk;gpfspd; Rw;Wfs; mjpfk; (ns > np) 

ns – Kjd;ikr;RUspd; jhkpufk;gpfspd; (jbj;jJ) Rw;Wfspd; vz;zpf;if 

np – Jizr;RUspd; jhkpufk;gpfspd; (nky;ypaJ) Rw;Wfspd; vz;zpf;if 

2. ,wf;F kpd;khw;wpapy; Kjd;ikr;RUspd; jhkpufk;gpfspd; Rw;Wfspd; 

vz;zpf;ifiatpl Jizr;RUspd; jhkpufk;gpfspd; Rw;Wfs; FiwT (ns < np) 

ns – Kjd;ikr;RUspd; jhkpufk;gpfspd; (jbj;jJ) Rw;Wfspd; vz;zpf;if 

np – Jizr;RUspd; jhkpufk;gpfspd; (nky;ypaJ) Rw;Wfspd; vz;zpf;if 

 nghJthf Vw;Wkpd;khw;wpahdJ kpd;dOj;jj;ij mjpfhpg;gjw;Fk;> ,wf;F kpd;khw;wp 

kpd;dOj;jj;ij Fiwg;gjw;Fk; gad;gLfpd;wd 

 Xh; ,yl;rpa kpd;khw;wpapy; cs;sPL jpwd; kw;Wk; ntspaPL jpwd; Mfptit rkk;.  

 Vw;W kpd;khw;wp – ePz;l J}uq;fSf;F kpd;jpwid mDg;gg; gad;gLfpwJ 

 ,wf;F kpd;khw;wp – thndhyp> xypg;ngUf;fp> vf;]; fjph;f; Foha;fs;> epahd; 

tpsf;Ffs;> kpd;rhukzpfspy; gad;gLfpd;wd 

 3 fl;l ACapy; 120 bfphpapy; 3 RUs; Rw;wg;gl;bUf;Fk; 

 kpd;frpthy; cz;lhFk; kpd;djph;rpriaj; jLf;f Gtpg;gLj;Jjy; nra;aNtz;Lk; 

 kpd; cUfp (FUSE) vd;gJ Fiwe;j cUFepiy nfhz;l xU rpwpa 

cNyhfj;Jz;lhFk; 

 tPLfspy; gad;gLk; cUfp fhhPaj;jhYk;> cah;kpd;Ndhl;lq;fspy; gad;gLj;jg;gLk; 

kpd; cUf;fp jhkpuj;jhYk; nra;ag;gLfpwJ 

 fhhPa kpd; cUf;fp 5A kpd;rhuj;ijAk;> jhkpu kpd;cUf;fp 35A kpd;rhuj;ijAk; 

jhq;Fk; 
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 tPl;L kpd;Rw;wpfspy; gad;gLj;jg;gLk; cUfp – gFjp %lg;gl;l cUfp 

 vyf;l;uhdpay; fUtpfspy; gad;gLk; cUfp – Kw;wpYk; %lg;gl;l cUfp  

 cUf;fp fhuzp vd;gJ – fk;gpapd; rpWk cUF kpd;Ndhl;lj;jpw;Fk;> ghJfhg;G 

tuk;Gf;Fk;> ,ilNa cs;s jfT MFk;. ,jd; kjpg;G vg;NghJk; 1 – I tpl 

mjpfk; 

kpd;Ndhl;lk; tpisT 

1 nghUj;J nfhs;sf; $baJ 

5-10 nky;ypa mjph;r;rp 

100f;F Nky; ,wg;G  
 

 kpd;Ndhl;lk; kdpjidf; nfhy;tjpy;iy. cah;kpd; mOj;jNk nfhy;Yk; 

 kpd;tpirf;NfhLfSf;F nrq;Fj;jhf XuyF gug;gpy; cs;s tpirf;NfhLfs; 

vz;zpf;if – kpd;Gy typikf;F Neh;j;jftpy; ,Uf;Fk; 

 flj;jp xd;wpd; kpd;jil rhh;e;Js;s fhuzp – flj;jpg;nghUs; kw;Wk; ghpkhzq;fs;  

 xU flj;jpapy; Vw;gLk; ntg;gk; -- kpd;Ndhl;lj;jpd; ,Ukbf;F Neh;j;jftpy; 

,Uf;Fk; 

 xU Fjpiuj;jpwd; 746 thl; 

 kpd;gF nghUs;fs; nghJthf ,Uf;Fk; epiy – jputq;fs; 

 kpd;G+r;R nra;ag;glNtz;ba nghUs; itf;fg;gLk; ,lk; - Nfj;NjhL 

 gutyhfg; gad;gLj;jg;gLk; Kjd;ik kpd;fyk; -- gir kpd;fyk; 

 kpd;fhe;jq;fspd; mbg;gilf;Nfhl;ghL – kpd;Ndhl;lj;jpd; fhe;j tpisT 

 fhy;tdh kPl;lhpy; Vw;gLk; tpyfy; ,jw;F Neh;jftpypUf;Fk; - kpd;Ndhl;lk; 

 xU kpd;Rw;wpy; J}z;lg;gLk; kpd;dpaf;Ftpir fhe;jg;gha khw;WtPjj;Jf;F – 

Neh;j;jtpy; ,Uf;Fk; 

 kpd;Gyk; xU ntf;lhh; msTU MFk;. kpd;dOj;jk; ];Nfyhh; msTU MFk; 

 epf;fy; - FNuhkpa cNyhf fyit – epf;Nuhk; vdg;gLk; 

 xU fhy;tdh kPl;lh; mk;kPl;luhf khw;wg;gl Fiwe;j kpd;jilia gf;f ,izg;gpy; 

khw;w Ntz;Lk;. 

 J}z;L kpd;Ndhl;lj;jpd; jpir mijj; Njhw;Wtpf;Fk; kpd;Ndhl;lj;jpd; vjph; 

jpirapy; ,Uf;Fk; 

11. mZ mikg;G 

 GNuhl;lidf; fz;Lgpbj;jth; - Nfhy;l;];Bd; 
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 epA+l;uhidf; fz;Lgpbj;jth; - rhl;tpf; 

 vnyf;l;uhidf; fz;Lgpbj;jth; - N[. N[. jhk;rd;, 

 vnyf;l;uhid vjph;kpd;tha; fjph;fs; vd miof;fpNwhk; 

 GNuhl;lhd;fs;> fhy;tha; fjph;fs; my;yJ Neh;kpd;tha; fjph;fs; vdg;gLk; 

 vnyf;l;uhd; - vjph;kpd;Rik cilait. mZtpd; cl;fUtpw;F ntspg;gFjpapy; 

cs;sd 

 GNuhl;lhd; -- Neh;kpd;Rik cilait 

 epA+l;uhd; -- eLepiy jd;ik cilait 

 cl;fUtpy; GNuhl;lhDk; epA+l;uhDk; fhzg;gLk; 

 xU mZtpd; nkhj;j epiwAk; cs;s ,lk; -- cl;fU 

 xg;G epiw xg;Gkpd;Rik epiw (amu) epiw (fp.fp) 

vnyf;l;uhd; 1/1840 -1  0.00054 amu 9.108 X 10-31 

GNuhl;lhd; 1 +1 1.00727 amu 1.872 X 10-27 

epA+l;uhd; 1 0 1.00867 amu 1.675 X 10-27 

 1 mZepiw myF (amu) vd;gJ fhh;gd; mZepiwapy; 1 / 12 gFjpahFk; 

 cl;fU – Neh;kpd;RikAilaJ 

 mZ vz;. (Z) vd;gJ – xU mZtpYs;s GNuhl;lhd; my;yJ vnyf;l;uhd; 

vz;zpf;ifia Fwpf;Fk; 

 mZ epiw (A) vd;gJ – Gnuhl;lhd; kw;Wk; epA+l;uhd;fspd; nkhj;j 

vz;zpf;ifahFk;. 

 xU mZtpYs;s epA+l;uhd;fspd; vz;zpf;if = A - Z 

 xj;j mZ vz;izAk;> khWgl;l epiw vz;izAk; ngw;wpUf;Fk; xU jdpkj;jpd; 

mZf;fs; INrhNlhg;Gfs; vdg;gLk;. (my;y) xj;j Ntjpg;gz;GfisAk;> khWgl;l 

,aw;gpay; gz;GfisAk; nfhz;Ls;s jdpkq;fs; INrhNlhg;Gfs; vdg;gLk; 

 i`l;u[dpd; INrhNlhg;Gfs; - %d;W tifg;gLk; 

 mit: 1. GNuhl;bak; (1H
1) 2. bA+l;bhpak; (1H

2)  3. Bhpbak; (1H
3) 

 epA+l;uhd; ,y;yhj jdpkk; - i`l;u[d; 

 

i`l;u[dpd; INrhNlhg;Gfs;: 

gz;Gfs; GNuhl;bak; 
(i`l;u[d;)` 

bA+l;hpbak; bhpl;bak; 

vnyf;l;uhd; 1 1 1 
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GNuhl;lhd; 1 1 1 
epA+l;uhd; 0 1 2 
mZ vz; 1 1 1 
epiw vz; 1 2 3 

 

jdpkk; ,izjpwd; 
i`l;u[d;> nghl;lhrpak;> 

Nrhbak; 
1 

`hy[d; (Cl, F, Br, I) 1 

Mf;rp[d;> fhy;rpak;> Zn, Mg 2 

iel;u[d;> mYkpdak; 3 
fhh;gd; 4 

 mZf;nfhs;if ntspapl;lth; - [hd; lhy;ld; 

 vnyf;l;uhd;fs;> GNuhl;lhd;fs;> X – fjph;fs; Mfpatw;iw kpd; ,wf;f Foha;fs; 

nfhz;L jahhpf;fyhk;. 

 vnyf;l;uhd;fshdJ> kpd;> ,wf;f Foha;fspd; Rtw;iwj; jhf;fp ntsph;gr;ir epw 

epd;nwhsph;jiy cUthf;FfpwJ 

 N[. N[. jhk;rd; mZkhjphp nfhs;ifg;gb> mZ vd;gJ rPuhd Neh;kpd;Rik ngw;w 

xU Nfhsk; mjpy; vnyf;l;uhd;fs; nghUe;jpAs;sd vdTk; fUjg;gLfpwJ 

 N[. N[. jhk;rdpd; mZkhjphp – cyh;e;j jpuhl;ir Gl;bq; khjphp vd 

miof;fg;gLfpwJ. 

 mZtpYs;s cl;fUitf; fz;lwpe;jth; - &jh; Nghh;L 

 &jh; Nghh;bd; mZ mikg;gpy; - epA+l;uhd; gw;wpAk;> mZtpd; epiyg;Gj;jd;ikg; 

gw;wpAk; tpsf;fg;gltpy;iy 

 mZtpd; Mw;wy; kl;l rkd;ghL 2n2 

 ePy;];Nghh; mZ mikg;ghdJ – gpshq;fpd; Fthz;lk; nfhs;ifia 

mbg;gilahff; nfhz;lJ 

 ePy;];Nghhpd; mZ mikg;G – vnyf;l;uhd;fs; ePs;tl;l ghijapy; Rw;wp 

tUtijAk;> Mw;wy; kl;lj;ijak; tpsf;FfpwJ 

 i`l;u[dpd; mZ epwkhiyia tpsf;Fk; mZ mikg;G – ePy;];Nghh; mZ 

mikg;G MFk; 

 i`l;u[d; Fthz;lk; nfhs;ifia tiuaWj;jth; - ePy;];Nghh; 

 S – Mh;gpl;lhypd; tbtk; - Nfhs tbtk; 

 P – Mh;gpl;lhypd; tbtk; - ePz;l kzp 

 khWgLk; ,izjpwd; nfhz;l jdpkq;fSf;F v.fh. – fhg;gh;> ,Uk;G> jq;fk;> 
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ghjurk; 

 ,ilepiyj; jdpkq;fs; khWgLk; ,izjpwd; nfhz;lit 

 Kjy; Mw;wy; kl;lk; -- K (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 2) 

 2 – Mk; Mw;wy; kl;lk; -- L (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 8) 

 3 – Mk; Mw;wy; kl;lk; -- M (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 18) 

 4 – Mk; Mw;wy; kl;lk; -- N (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 32) 

 cah; Mw;wy; kl;l;jpjpypUe;J Fiwe;j Mw;wy; kl;lj;jpw;F vnyf;l;uhd;fs; 

nry;Yk;NghJ Mw;wy; ckpog;gLfpwJ 

 Fiwe;j Mw;wy; kl;lj;jpypUe;J cah; Mw;wy; kl;lj;jpw;F vnyf;l;uhd;fs; 

nry;Yk;NghJ Mw;wy; cwpQ;rg;gLfpwJ 

 K – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - xd;W (s) 

 L – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - xd;W (s, p) 

 M – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - %d;W (s, p, d) 

 N – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - ehd;F (s, p, d, f) 

 fjphpaf;fj;ijf; fz;lwpe;jth; - n`d;wp ngf;Nfhuy; 

 ,aw;if fjphpaf;fj; jdpkq;fSf;F v.fh. – Anudpak;> Njhhpak;> nghNyhdpak;> 

Nubak; 

 fpA+hp mik;ikahh; fz;lwpe;j jdpkk; - nghNyhdpak;> Nubak; 

 fjphpaf;fj;jpy; ntspaplg;gLk; kpd;Rik cila Jfs;fspd; ghij kw;Wk; 

jd;ikia mwpa cjTtJ – Nkfg;gl;lfk; 

 fjphpaf;fj;jpd; jd;ikia Muha gad;gLk; fUtp – madpahf;fy; vz;zp 

 nraw;if fjphpaf;f jdpkq;fs; -- fjphpaf;f epA+f;spaha;Lfs; my;yJ NubNah 

INrhNlhg;Gfs; vd miof;fg;gLfpd;wd 

 My;gh fjph;fspd; Kf;fpa %yk; - ANudpak; 238 

 fjphpaf;fj; jdpkq;fs; ntspapLk; Jfs;fspy; kpfg; nghpaJ – My;gh fjph;fs; 

                 

                12. mZf;fU ,aw;gpay; 

 GNuhl;lhd;fSk;> epA+l;uhd;fSk; -- epA+f;spahd;fs; vdg;gLk; 

kpd;fhe;j miyfs; 

 Clfj;jpd; Jizapd;wp gutf;$ba miyfs; - kpd;fhe;j miyfs; vdg;gLk; 

 kpd;fhe;j miyfSf;F v.fh. 1) fhkhf; fjph;fs; 2) X – fjph;fs; 3) GwCjh 
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fjph;fs; 4) mfr;rptg;G fjph;fs; 5) fz;ZW fjph;fs; 6) ikf;Nuh miyfs; 7) 

NubNah miyfs;  

1. kpd;fhe;j miyfspd; Ntfk; - 𝐶 = 𝑣𝜆 

2. xspapd; jpirNtfj;jpw;fhd rkd;ghL 𝐶 = 𝑣𝜆 my;yJ 𝑉 = 𝑛𝜆 

3. midj;J kpd;fhe;j miyfSk; -- FWf;fiyfs; MFk; 

4. miyfspd; mbg;gil gz;Gfshd vjpnuhypj;jy;> tpyfy;> FWf;fPl;L tpisT> 

tpspk;G tpisT Nghd;wtw;wpw;F midj;J kpd;fhe;j miyfSk; cl;gLfpd;wd 

5. kpd;fhe;j miyfSf;F kpd;D}l;lk; ,y;iy 

 

kpd;fhe;j miyfs; miyneLf;fk; (kPl;lh;) 
mjph;ntz; 

neLf;fk; (n`h;l;];) 
fhkhf;fjph;fs; 10-10 – 10-14 3 X 1016 – 3 X 1022 

X – fjph;fs; 1 X 10-9 – 6 X 10-12 3 X 1017 – 3 X 1019 

GwCjhf;fjph;fs; 3.8 X 10-7 – 6 X 10-10 8 X 1014 – 3 X 1017 

fz;ZW xsp 7.8 X 10-7 – 3.8 X 10-7 4 X 1014 – 8 X 1014 

mfr;rptg;G fjph; 10-3 – 7.8 X 10-7 3 X 1011 – 4 X 1014 

ikf;Nuh miyfs; 3 X 10-1 – 10-3 109 – 3 X 1011 

NubNah miyfs; rpy fp. kP – 0.3 kP  rpy n`h;l;]; Kjy;  
3 X 109 Hztiu 

 

 X – fjph;fs;: 

 mjpNtf vjph;kpd; tha; fjph;fs; l q;];ld;> fhg;gh; Nghd;w cNyhfq;fis 

jhf;Fk;NghJ cUthFk; fjph;fs; - X – fjph;fs; MFk;. 

 jw;fhyj;jpy; gad;gLk; X fjph; Fohapid tbtikj;jth; - $ypl;[; 

 vYk;G> jq;fk;> fhhPak; Nghd;w nghUs;fspd; topNa X fjph;fs; CLUthJ 

 

 

gad;fs;: 

1. vYk;G KwpT rpfpr;irf;Fk;> Gw;WNeha; fl;bfis mopf;fTk;> rpy Njhy; 

Neha;fis Fzg;gLj;jTk;> X – fjph;fs; gad;gLfpd;wd 

2. ,uj;jpdf;fy;ypd; juk; mwpaTk;> nld;dp]; ge;Jfs; kw;Wk; ug;gh; ge;Jfspd; 

FiwghLfis fz;lwpaTk;> cNyhf thh;g;Gfs; kw;Wk; cNyhf ,izg;Gfspy; 

Vw;gLk; tphpry;fis fz;lwpaTk; X fjph;fs; gad;gLfpwJ. 
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3. Fw;wq;fis Jg;gwpaTk;> gbfq;fspd; cs;sikg;G kw;Wk; fhpk %yf;$Wfspd; 

mikg;GfisAk; mwpa X fjph;fs; gad;gLfpwJ 

4. fs;s &gha; Nehl;Lfis fz;lwpaTk;> Nghypg;gj;jpuq;fs; jahhpj;jiy 

fz;lwpaTk; X fjph;fs; gad;gLfpwJ 

mfr;rptg;Gf; fjph;fs ; 

 kdpj clypypUe;J ntspaplg;gLk; mfr;rptg;G fjph;fspd; msT – 1 / 10 

kp.kPypUe;J 1 / 100 kp. kP. 

 ,Ul;by; ghk;Gfs;> mfr;rptg;Gf; fjph;fsi gad;gLj;jp jdJ ,iuia Njbf; 

nfhs;fpd;wd 

 gad;fs;: 

1. fhw;W> %Lgdp ,tw;iw fle;J glk; vLf;fTk;> ,uj;jf;Foha;fis tphptilar; 

nra;J ,uj;j Xl;lj;ij mjpfhpf;fTk;> jirfspYk;> vYk;G ,izg;GfspYk; 

Vw;gLk; typia ePf;fTk;> %yf;$Wfspd; tbtikg;ig fz;lwpaTk;> 

mfr;rptg;G fjph;fs; gad;gLfpd;wd 

2. ngapz;l; G+r;Rfis Fiwe;j Neuj;jpy; cyu itf;fTk;> GtpapYs;s ePh; 

%yq;fis fz;lwpaTk;> nraw;if Nfhs;fspypUe;J Gtpapd; thdpiyia glk; 

gpbf;fTk; Neha;tha;g;gl;l gaph;fis fz;lwpaTk; mfr;rptg;G fjph;fs; 

gad;gLfpd;wd 

ikf;Nuh miyfs;: 

 ikf;Nuh miyfis cw;gj;jp nra;Ak; %yfq;fs; -- ikf;Nuh miy mLg;G> 
khf;dl;uhd;> fpsp];l;uhd;> ,aq;F miyFoha; 

 gad;fs;: 

1. nraw;iff;Nfhs; njhiyj; njhlh;gpYk;> uhlhh; rhjdq;fspYk; gad;gLfpwJ 
2. jhdpaf;fplq;Ffspy; G+r;rpfis mopf;fTk;> czit ghf;Bhpaq;fspypUe;J 

ghJfhf;fTk;> NubNah thdpay; JiwapYk;> mZ %yf;$Wfspd; fl;likg;G 
mwpaTk; gad;gLfpwJ 

NubNah miyfs;: 

 ngUk miyePsk; nfhz;l kpd;fhe;j miyfs; -- NubNah miyfs; MFk; 

 tpz;kPd;fSk;> tpz;kPd; jpus;fSk; NubNah miyfis cUthf;Ffpd;wd 

 gad;fs;: 

 NubNah miyfs; -- NubNah> njhiyf;fhl;rp> nra;jp njhlh;G rhjdq;fspy; 

gad;gLfpd;wd 
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kpd; fhe;j 
miyfs; 

Mw;wy; neLf;fk; 
(vnyf;l;uhd; 
Nthy;l;) 

gad;fs; czh;jy; 

fhkh 
fjph;fs; 

104 – 107 1. Gw;WNeha; rpfpr;ir 
2. cNyhf FiwghL 
mwpa> 3. kUj;Jt 
$lj;jpYk;> czTf; 

$lj;jpYk; Ez;fpUkpfis 
mfw;w 

1. xspg;gl jfL> 
2. nfa;fh; Ky;yh 
Foha; %yk; 

X – fjph;fs; 103 – 105 1. Njhy; Neha; rpfpr;ir 2. 
vYk;G Kwpit fz;lwpa 

1. xspg;gl jfL> 
2. xspj;jpiu 

%yk; 

U – V 
fjph;fs; 

10 – 103 1. Njhypy; Vw;gLk; 
khw;wq;fis Fzg;gLj;j 2. 

Jzp Jitj;jypy; 
ntz;ikahf;f 

gad;gLj;Jk; J}s;> 3. 
fs;s Nehl;Lfis 

fz;lwpa  

1. xspg;gl jfL 
2. Xspkpd; 
fyd;fs; 3. 
xspUk; 

Ntjpg;nghUs; 

fz;ZW xsp 1 – 10 1. xspg;glk;> 2. Xspr; 
Nrh;f;if> jhtu tsh;r;rp 

1. xspg;glr;RUs; 
2. Xspkpd;fyk; 

mfr;rptg;G 
fjph;fs; 

10-2 – 1 1. ,uj;j Xl;lj;ij 
mjpfhpf;f 

1. jdptif 
Nghl;Nlh gpypk;> 
2. Njhy;> 3. 
Fiwf;flj;jp 

fUtpfs;> 4. Xsp 
rhh;e;j kpd;jil 

ikf;Nuh 
miyfs; 

10-5 – 10-3  1. ikf;Nuh miy mLg;G 
2. ikf;Nuh miy nra;jp 
njhlh;G ,izg;Gfs; 

1. ikf;Nuh miy 
Vw;gpfs; 

 

 

 

NubNah 
miyfs; 

10-11 – 10-6 1. NubNah xypgug;G 2. 
njhiyf;fhl;rp> 

nraw;iff;Nfhs; njhlh;G> 
3. fg;gy; tpkhdq;fisf; 
fz;lwpAk; uhlhh; mikg;G> 

4. NubNah thdpay; 

1. cNyhf 
Vhpay;fs;> 2. 
,irTW 

vnyf;l;uhdpf; 
Rw;Wfs; 

fjphpaf;fk;: 

 fjphpafj;ijf; fz;lwpe;jth; - n`d;wp ngf;nfhuy; 
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 fjphpaf;f Ma;T Nkw;nfhz;lth;fs; -- Nklk; fpA+hp kw;Wk; mtuJ fzth; gpahp 

fpA+hp kw;Wk; &jh;Nghh;L MfpNahh; 

 mZ vil 206f;F Nky; nfhz;l jdpkq;fs; -- ANudpak;> nghNyhdpak;> Nubak;> 

Njhhpak; 

fjphpaf;f Nrhjid: 

 fjphpaf;f Nrhjidapy; ,lJGwk; tpyFtJ – My;gh fjph;fs; 

 fjphpaf;f Nrhjidapy; tyJGwk; tpyFtJ – gPl;lh fjph;fs; 

 fjphpaf;f Nrhjidapy; Neuhf nry;tJ – fhkh fjph;fs; 

gz;G α - fjph;fs; β - fjph;fs; fhkh fjph;fs; 

jd;ik `Pypaj;jpd; 
(2H4) cl;fUf;fs; 

tpiue;J nry;Yk; 
vnyf;l;luhd;fs; 

mjpf mjph;ntz;> 
Fiwe;j miyePsk;> 
nfhz;l kpd;fhe;j 

fjph;tPr;Rfs; 
kpd;D}l;lk; Neh; kpd;D}l;lk; vjph; kpd;D}l;lk; kpd;D}l;lkw;wit 
jpirNtfk; 1.4 X 107 kP/tp Kjy; 

2.2 X 107 kP/tp 

99% xspapd; 
jpirNtfk; 

Xspapd; jpirNtfk; 
(3 X 108 kP/tp) 

madpahf;Fk; 
Mw;wy; 

ngUk; α - fjpiu tpl 
FiwT 

rpWkk; 

CLUt jpwd; rpWkk; α - tpl mjpfk; ngUkk; X – rayI 
tpl mjpfk; Vnddpy; 
X-fjpiu tpl ,jd; 
miyePsk; FiwT 

kpd;fhe;jg; 
Gy tpisT 

tpyfyilfpd;wd tpyfyilfpd;wd tpyfyilfpd;wd 

czh;jy; 1. Nghl;Nlhgpypk; 
2. Kfpy; fyk; 

3. nfa;yh; - Ky;yh; 

1. Nghl;Nlhgpypk; 
2. Kfpy; fyk; 

3. nfa;yh;-Ky;yh; 

1. Nghl;Nlhgpypk; 
2. Kfpy; fyk; 

3. nfa;yh;-Ky;yh; 
 

 nraw;if fjphpafj;ij fz;lwpe;jth;fs; -- fpA+hp> N[hypal; 

 J}z;lg;gl;l fjphpaf;fk; -- NubNah INrhNlhg;Gfs; vdg;gLk; 

NubNah INrhNlhg;Gfs; gad;fs; 

NubNah gh];gu]; jhtuq;fs; cl;nfhs;Sk; cuq;fspd; msit 

mwpa 

fhkh fjph;fs; nky;ypa jhs;fs; my;yJ vf;F jfLfspd; 

jbkidf; fhz 

Nrhbak; - 24 (m) GNuhkpd; - 82  Fohapy; nry;Yk; gha;nghUs; ghAk; tPjk; 
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fzf;fpl 

NubNah fhh;gd; C14 Gijgbtq;fs;> ghiwfs;> Gtpapd; tajwpa 

Nfhghy;l; - 60  Gw;WNeha; rpfpr;ir 

mNahbd; - 131 ijuha; Rug;gp rpfpr;ir> %isapy; Njhd;Wk; 

fl;bfspd; ,lj;ij fz;lwpa 

Nrhbak; - 24  ,jak; nray;gLk; jpwdwpa 

,Uk;G – 59 ,uj;jNrhifia Fzg;gLj;j 

gh];gu]; - 32> ];uhd;rpak; - 90 Njhy; Gw;WNeha; Fzg;gLj;j 

Bhpbak;> fhh;gd; - 14 caphpay; %yf;$Wfis fz;lwpa 

 

 ,ja Ng];Nkf;fh; fUtpf;F Mw;wy; mspf;f gad;gLk; kpd;fyk; -- mZf;fU 

kpd;fyk; 

 fjphpaf;fj; jdpkk; α - Jfs;fis ckpo;e;jhy;> mj;jdpkj;jpd; mZ vz;. 2 

FiwAk;> epiw vz;. 4 FiwAk; 

92U238  90Th234 + 2He4 

 ANudpa mZf;fU gpstpd;NghJ 200 Mev Mw;wy; ntspg;gLfpwJ 

 1 fpuhk; ANudpak; mZf;fU gpstpw;F cl;gLk; NghJ 5.128 X 1023 Mev Mw;wy; 

ntspg;gLfpwJ. ,J 2.26 X 104 fpNyh thl; kzp Mw;wYf;Fr; rkk; 

 fjphpaf;fj; jdpkk; β - Jfs; ckpo;e;jhy;> mj;jdpkj;jpd; mZ vz; xd;W 

mjpfhpf;Fk;> epiw vz; khWjy; Vw;gLtjpy;iy 

 fjphpaf;fj;jdpkk; fhkh fjph;fis ckpo;e;jhy;> mj;jdpkj;jpd; mjd; mZ 

vz;zpNyh epiw vz;zpNyh khw;wkpy;iy. mZf;fUtpd; Mw;wy; kl;lq;fspy; 

khw;wk; Vw;gLk; 

 mZf;fU gpsit fz;lwpe;jth; -- Ml;Nlh`hd; ];l;uh];khd; 

 mZFz;L jhahhpf;fg;gLk; jj;Jtk; -- mZf;fU gpsT 

 i`l;u[d; Fz;L jahhpf;fg;gLk; jj;Jtk; -- mZf;fU ,izT 

 Id;];Bd; epiw Mw;wy; rkd;ghL E = mc2 

 mZepiwapd; myF = a.m.u. 

 1 a.m.u. = 931 Mev 

 Mev vd;gJ kpy;ypad; vnyf;l;uhd; Nthy;l; MFk; 

mZf;fU ciy: 

 ,aw;ifapy; fpilf;Fk; ANudpaj;jpy; mjpfk; fhzg;gLtJ U238 (99.28%) 
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 nrwpT+l;lg;gl;l ANudpak; vd miof;fg;gLtJ – U235 vdg;gLk; 

 mZf;fU ciyapy; gad;gLj;;jg;gLk; jzpg;ghd;fs; -- fpuhigl;> nghpypak;> fdePh; 

(D2O), nghpypak; Mf;irL 

 mZf;fU ciyapy; gad;gLj;jg;gLk; fl;Lg;gLj;Jk; fopfs; -- fhl;kpak;> Nghuhd;> 

my;yJ N`g;dpak; 

 mZf;fU ciyapy; gad;gLj;jg;gLk; Fsph;tpg;ghd;fs; - rhjhuzePh;> fdePh; (D2O),  

fhw;W> fhh;gd;il Mf;irL> P̀ypak;> jput Nrhbak; 

 

 

                   mZf;fU ,izT: 

 mZf;fU ,iztpy; ,U bA+l;hpak; mZf;fUf;fs; ,ize;J xU `Pypak; 

mZf;fUthf khWk; NghJ ntspg;gLk; Mw;wy; E = 23.84 Mev 

 mZf;fU ,izT nfhs;ifia ntspapl;lth; - ngj;Nj 

 #hpadpYk;> tpz;kPd;fspYk; Vw;gLk; Mw;wYf;F fhuzk; - mZf;fU ,izT 

 #hpaid tpl mjpf ntg;gepiyapy; cs;s tpz;kPd;fs; jq;fSf;Fj; Njitahd 

Mw;wiy fhh;gd; - iel;u[d; Row;rp %yk; ngWfpd;wd 

 #hpaidtpl Fiwe;j ntg;gepiyapYs;s tpz;kPd;fs; jq;fSf;Fj; Njitahd 

Mw;wiy GNuhl;lhd; - GNuhl;lhd; Row;rp %yk; ngWfpd;wd 

 mZf;fU ,izitg; gad;gLj;Jtjd; ed;ikfs;: 

1. Njitahd vhpnghUs;fshd i`l;u[d;> bA+l;hpak;> ypj;jpak; Nghd;w 

mZf;fUf;fs; kpFe;j mstpy; flypy; fpilf;fpd;wd 

2. mZf;fU ,iztpy; fopTg;nghUs;fs cUthtjpy;iy 

 mZf;fU gpsT %yk; Xh; mZf;fU Jfspd; %yk; fpilf;Fk; ruhrhp Mw;wy; -- 

0.850 Mev 

 

 mZf;fU ,izT %yk; Xh; mZf;fU Jfspd; %yk; fpilf;Fk; ruhrhp Mw;wy; -

- 6.75 Mev 

 fjph;tPr;rpd; myF – uhz;l;[d; MFk; 

 xU fpNyh fpuhk; fhw;wpy; 1.61 X 1015 madp ,izfis cz;lhf;ff;$ba 

fjph;tPr;R XuyF uhz;l;[d; MFk; 

 ,e;jpahtpy; Kjy; mZf;fU Mw;wy; jpl;lj;ij cUthf;fpath; - N`hkpghgh  

 ghgh mZ Muha;r;rp ikak; cs;s ,lk; - buhk;Ng 
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 ghgh mZ Muha;r;rp ikaj;jpy; fhzg;gLk; Muha;r;rp ciyfs; -- mg;ruh> rpu];> 

n[hpypdh> G+h;zpkh> JUth 

 X – fjph;fs; fhy;rpak; topNa CLUthJ 

 fjphpafj;jpd; %yk; xU NubNa INrhNlhg;ghdJ jdJ njhlf;f epiwapypUe;J 

rhpghjp epiwahf khWtjw;F “miuMAl;fhyk;” vd;W ngah; 

 fhh;gdpd; miu Mal;fhyk; -- 5730 Mz;Lfs; 

 cyfpy; kpfg;goikahd ghiwfs; fhzg;gLk; ,lk; - tl fdlh 

 

1. jdpk thpir ml;ltiz 

 Kjypy; jdpk ml;ltizia fz;lwpe;jth; - nkz;lyPg;. ,J jdpkq;fspd; 

mZepiwia mbg;gilahff; nfhz;lJ 

 etPd Mth;j;jd ml;ltiz thpiria fz;lwpe;jth; - Nkh];Ny. ,J 

jdpkq;fspd; mZ vz;iz mbg;gilahff; nfhz;lJ 

 jdpk tifg;gLj;Jjypy; Kk;ik tpjpia tpsf;fpath; - nlhghpdpah; 

 jdpk tifg;gLj;Jjypy; vz;k tpjpia tpsf;fpath; - epA+yhz;l; 

 nkz;lyPg; ml;ltizapy; G+[;aj; njhFjp ,lk; ngwtpy;iy 

 Mth;j;jd ml;ltizapy; cs;s njhFjpfs; (nrq;Fj;jJ gj;jpfs;)                   

vz;zpf;if – 18  

njhlh;fs;  jdpkq;fspd; vz;zpf;if 

1tJ  2 (H2, He) 

2tJ  8 

3tJ  8 

4tJ  18 

5tJ 18 

6tJ 32 (ePz;l njhlh;. ,j;njhlh; yhe;jidL jdpkq;fis 
(La57 – Lu71) cs;slf;fpajhFk; 

7tJ 19 Kw;W ngwhj njhluhFk;. Mf;idL jdpkq;fis 
(Ac89 – Lr103) cs;slf;fpajhFk; 

njhFjp jdpkq;fs; 

I A fhu cNyhfq;fs; 

II A fhu kz; cNyhfq;fs; 

I A – VII A gpujpepjpj;Jt jdpkq;fs; 

VII A cg;gPdpfs; (m) `hy[d;fs; 

I B – VII B & VIII ,ilepiyj;jdpkq;fs; 

„O‟ G+[;[paj; njhFjp  ke;j thAf;fs; (m) mhpa thAf;fs; 
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njhFjp I A & II A S – njhFjp jdpkq;fs; 

III A – VII A & ‘O’ (13-18) P – njhFjp jdpkq;fs;  

I B – VII B & VIII (3-10) d – njhFjp jdpkq;fs; 

yhe;jidL & Mf;bidL f – njhFjp jdpkq;fs; 
 

 Mth;j;jd ml;ltizapy; cs;s njhlh;fs; 

(fpilkl;lthpirfs;) vz;zpf;if – 7  

 eLepiy fiurypy; [H+] = [OH-] 

 0.1 M HCl – d; PH – kjpg;G = 1  

 0.1 M NaOH – d; PH – kjpg;G = 13  

 Rkepiyapy; kPs; tpidapy; Kd;Ndhf;F tpidapd; Ntfk; gpd;Ndhf;F tpidapd; 

Ntfj;jpw;Fr; rkk; 

 tpidgL nghUspd; rkepiy khwpyp – nrwpitr; rhh;e;jJ my;y 

 xU tpidapy; <LgLk; tpidgL nghUs;fs;> tpid nghUl;fs; Mfpatw;wpd; Nky; 

tpfpjj;ijg; gw;wp tpsf;fk; - ];Nlhf;fpNahNkl;hp vdg;gLk; 

 vyf;l;uhid Vw;Fk; nghUs; - Mf;]p[Ndw;wp vdg;gLk; 

 vyf;l;uhid ,of;Fk; nghUs; - Mf;]p[d; xLf;fp vdg;gLk; 

 SO4-2d; ,izjpwd; - 2  

 Nyl; iel;Nul;il #LgLj;Jk; NghJ fpilf;Fk; thAtpd; epwk; - nrk;gOg;G 

 FNshhpd; FNshiulhf xLq;Fk;NghJ FNshhpd; Vw;Fk; vyf;l;uhd;fs; vz;zpf;if 

– xd;W  

2. Ntjpg;gpizg;Gfs; 

 `Pypaj;jpd; ntspf;$l;by; cs;s vyf;l;uhd; vz;zpf;if – 2. gpw ke;j 

thAf;fspd; (Cl2, F2, Br2, I2) ntspf;$l;bYs;s vyf;l;uhd;fspd; vz;zpf;if – 8  

 ntspf;$l;by; 8 vyf;l;uhd;fs; ,y;yhj jdpkq;fs; ke;j vyf;l;uhd; mikg;ig 

ngw KaYk; jd;ik – vz;k tpjp vdg;gLk; 

 Xh; mZ vyf;l;uhid ,og;gpd; mJ Neh;kpd; madpahfTk;> vyf;l;uhid Vw;gpd; 

mJ madpahfTk; khWfpwJ 

 jdpk thpir ml;ltizapy; njhFjp – I (fhu cNyhfq;fs;)> njhFjp – II 

(fhukz; cNyhfq;fs;) – Neh;kpd; jdpkq;fs; vdg;gLk; 

 jdpk thpir ml;ltizapy; njhFjp – 16 (rhy;Nfh[d;fs;) njhFjp – 17 

(`hy[d;fs;) – vjph;kpd; jdpkq;fs; vdg;gLk; 
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 Ntjpg;gpizg;Gfs; %d;W tifg;gLk; 

1. madpg;gpizg;G (m) KidT gpizg;G 

2. rfg;gpizg;G 

3. mizTg;gpizg;G (m) <jy; rf gpizg;G 

1. madpg;gpizg;G: (m) KidT gpizg;G: Neh;kpd; jdpkj;jpw;Fk;> vjph;kpd; 

jdpkj;jpw;Fk; ,ilNa Vw;gLk; gpizg;G MFk;. v-L: NaCl, CaCl2, MgCrfg;gpizg;G: 

xNu jdpkk; (m) gy;NtW jdpkq;fSf;fpilNa vyf;l;uhd;fs; rkkhf gq;fplg;gl;L 

ke;j thAf;fs; mikg;ig ngWk; NghJ ,g;gpizg;G cUthfpwJ. v-L: H2, Cl2, O2, 

N2, HCl, H2O, CH4, NH3 

 mk;Nkhdpahtpy; iel;u[dpd; ,U vyf;l;uhd;fs; rfgpizg;gpd;NghJ gq;Nfw;fhJ. 

mit jdpj;j ,ul;il vyf;l;uhd;fs; vdg;gLk; 

 madpr; Nrh;kq;fspd; gz;Gfs;: 

1. ngUk;ghYk; jpz;kq;fshf cs;sd 

2. fiuf;Fk;NghJ kpd;gFspfshf cs;sd 

3. cUFepiy mjpfk; 

4. ePhpy; fiuak; 

5. Kg;ghpkhz khw;wpaq;fis fhl;lhJ 

 rfg;gpizg;Gr; Nrh;kq;fspd; gz;Gfs;: 

1. ngUk;ghYk; jputk; (m) thAthf cs;sd 

2. Fiwe;j cUFepiy 

3. kpd; flj;Jk; jd;ikaw;wJ 

4. fhpkr; Nrh;kq;fspy; fiuAk; 

5. khw;wpaq;fs; fhl;Lk; 

<jy; rf gpizg;G: 

 gpizg;gpy; <Lgl;l ,iz vyf;l;uhd;fSk; xU mZtpypUe;J kw;Nwhh; mZtpw;F 

,Of;fg;gLk; NghJ ,g;gpizg;G cUthfpwJ. ,g;gpizg;gpy; gq;fplg;gLk; ,uz;L 

vyf;l;uhd;fSNk xNu mZthy; toq;fg;gLfpwJ. V-L NH3, BF3 

 Mh;fhdpd; vyf;l;uhd; mikg;G – 2> 8 

3. mkpyq;fs;> fhuq;fs;> cg;Gfs; 

mkpyq;fs; fhuq;fs; 
Gspg;G RitAilait frg;G RitAilait 

ePhpy; fiuAk;NghJ i`l;u[d; ePhpy; fiuAk;NghJ i`l;uhf;]py; 
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madpia nfhLf;Fk; madpia nfhLf;Fk; 
ePy ypl;k;]; jhis rptg;G epwkhf;Fk; rptg;G ypl;k;]; jhis ePy epwkhf;Fk; 
gpdhy;g;jypd; epwq;fhl;bapy; vt;tpj 

epwKk; jUtjpy;iy 
gpdhy;g;jypd; epwq;fhl;bapy; ,sQ;rptg;G 

epwj;ijf; nfhLf;Fk; 
kPj;ijy; MuQ;R epwq;fhl;bAld; 
,sQ;rptg;G epwj;ij nfhLf;Fk; 

kPj;ijy; MuQ;R epwq;fhl;bAld; kQ;rs; 
epwj;ij nfhLf;Fk; 

 

 fdpk mkpyq;fSf;F v-L – i`l;NuhFNshhpf; mkpyk;> fe;jf mkpyk;> iel;hpf; 

mkpyk; 

 fhpk mkpyq;fSf;F v-L – rpl;hpf; mkpyk;> ghh;kpf; mkpyk; 

 xU fiury; mkpyj;jd;ikAilajh (m) fhuj;jd;ikAilajh vd epwkhw;wj;jpd; 

%yk; fhl;Lk; Ntjpg;nghUs; epwq;fhl;b vdg;gLk; 

 epwq;fhl;bf;F v-L – kPj;ijy; MuQR> gpdhy;g;jypd; 

 jhtuq;fspd; rhk;gypy; fhzg;gLtJ – Nrhbak; fhh;gNdl;> nghl;lhrpak; fhh;gNdl; 

 My;fyp vdg;gLtJ – jhtur; rhk;gy; MFk; 

 vy;yh My;fypfSk; fhuq;fs;> Mdhy; vy;yh fhuq;fSk; My;fyp my;y 

 Rl;l Rz;zhk;G vd;gJ – fhy;rpak; Mf;i]L (CaO) MFk; 

 ePw;W Rz;zhk;G vd;gJ fhy;rpak; i`l;uhf;i]L [Ca (OH)2] MFk; 

 tPhpak; kpf;f mkpyk; - i`l;NuhFNshhpf; mkpyk; 

 tPhpak; kpf;f fhuk; - Nrhbak; i`l;uhf;i]L 

 tPhpak; Fiwe;j mkpyk; - mrpl;bf; mkpyk; 

 tPhpak; Fiwe;j fhuk; - mk;Nkhdpak; i`l;uhf;i]L 

mkpyj;jpd; ngah; %yj;jpd; ngah; 
rpl;hpf; mkpyk; Gspj;j goq;fs; (v-L) MuQ;R> vYkpr;ir 
yhf;bf; mkpyk; Gspj;j ghy; 
ghh;kpf; mkpyk; vWk;gpd; nfhLf;F> Njdpapd; nfhLf;F 
gpA+l;hpf; mkpyk; nfl;Lg;Nghd ntz;iz 
lhh;lhhpf; mkpyk; Gsp> jpuhl;ir 
mrpl;bf; mkpyk; tpdpfh; (fhb) 
khypf; mkpyk; Mg;gps; 

Mf;]hypf; mkpyk; jf;fhsp 
];bahpf; mkpyk; nfhOg;Gfs; 
Nfhypf; mkpyk; gpj;j ePh; 

 

 vspa cg;Gfs; - Nrhbak; FNshiuL> Nrhbak; ry;Ngl;> nghl;lhrpak; FNshiuL 

 mkpy; cg;Gfs; - Nrhbak; ig ry;Ngl;> nghl;lhrpak; ig ry;Ngl; 

 ,ul;il cg;Gfs; - nghl;lh\; gbfhuk;> Nkhh; cg;G 
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 fyg;gpd cg;Gfs; - ryitj;J}s;> Nrhbak; [pq;f; raidL 

nghJ tha;g;ghL: mkpyk; + fhuk;  cg;G + ePh; 

 fhg;gh; ry;Ngl; (kapy; Jj;jk;) cg;gpd; epwk; - ePyk; 

 ngu]; ry;Ngl; cg;gpd; epwk; - ,sk;gr;ir  

 nghl;lhrpak; il FNuhikl; cg;gpd; epwk; - MuQ;R rptg;G 

 vg;rk; cg;gpd; (MgSO4.7H2O) gbfkhf;fy; ePhpd; kjpg;G – 7 

 ePNuw;wg;gl;l fhg;gh; ry;Ngl;  ePuw;w fhg;gh; ry;Ngl; 

(CuSO4.5H2O) (epwKilaJ)  (CuSO4) (epwkw;wJ) 

 mkpy cg;Gfspy; Fiwe;jJ xU i`l;u[d; madpahtJ fhzg;gLk; (v-L) 

Nrhbak; i`l;u[d; gh];Ngl; (NaH2PO4) Nrhbak; ig ry;Ngl; (NaHSO4) 

 fhu cg;Gfs; Fiwe;jJ xU i`l;uhf;i]L madpahtJ fhzg;gLk; (v-L) 

nkf;dPrpak; i`l;uhf;i]p FNshiuL [Mg(OH)Cl]  

 epwKd;wpahfTk;> Njhy;gjdplTk;> fhfpjj;jpd; juk; cah;j;jTk;> ePiuj; 

J}a;ikg;gLj;jTk; gad;gLtJ – nghl;lh\; gbfhuk; 

 czit nflhky; ghJfhg;gJ – Nrhbak; ngd;rhNal; 

 Kbr;rhak; jahhpf;f gad;gLtJ – rpy;th; iel;Nul; 

 Nghh;l;lhf;]; fyitapy; cs;sit – fhg;gh; ry;Ngl; + Rz;zhk;G ePh 

 Nghh;l;lhf;]; fyit – G+r;rpf; nfhy;ypahf gad;gLfpwJ 

 NPK cuq;fspd; cs;s cg;Gfs; - mk;Nkhdpak; ry;Ngl;> mk;Nkhdpak; iel;Nul;> 

mk;Nkhdpak; gh];Ngl;> nghl;lhrpak; FNshiuL 

 G+Q;irf; nfhy;ypf;F v-L fhg;gh; ry;Ngl;> ry;gh; 

 kyr;rpf;fiy jPh;f;Fk; cg;G – vg;rk; cg;G (MgSO4.7H2O) 

 Gifg;glj; Jiwapy; gad;gLk; cg;Gfs; - rpyth; iel;Nul;> rpy;th; GNuhikL> 

Nrhbak; jNahry;Ngl; (i`g;Ngh) 

 cukhfTk;> gl;lhR jahhpf;fTk; gad;gLtJ – nghl;lhrpak; iel;Nul; (iel;lh;) 

 jPg;ngl;b njhopw;rhiyapd; gad;gLtJ – nghl;lhrpak; FNshiul; 

cg;Gfspd; nghJg;ngah; cg;Gfspd; Ntjpg;ngah; tha;g;ghL 

Nrhlh rhk;gy; ePuw;w Nrhbak; fhh;gNdl; Na2CO3 

rhy; mk;Nkhdpahf; mk;Nkhdpak; FNshiuL NH4Cl 

iel;lh; nghl;lhrpak; iel;Nul; KNO3 

rpyp rhy;l; gPl;lh; Nrhbak; iel;Nul; NaNO3 
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i`g;Ngh Nrhbak; jNah ry;Ngl; Na2S2O3 

KfUk; cg;G mk;Nkhdpak; fhh;gNdl; (NH4)2CO3 
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vg;rk; ePNuw;wg;gl;l nkf;dPrpak; 

ry;Ngl; 

MgSO4.7H2O 

nts;is tpl;hpahy; ePNuw;wg;gl;l [pq;f; ry;Ngl; ZnSO4.7H2O 

ePy tpl;hpahy; ePNuw;wg;gl;l fhg;gh; ry;Ngl; CuSO4.5H2O 

gr;ir tpl;hpahy; ePNuw;wg;gl;l ngu]; ry;Ngl; FeSO4.7H2O 

vhpNrhlh Nrhbak; i`l;uhf;i]L NaOH 

4. gUg;nghUs;fspd; jd;ikfs;> $o;kq;fs; 

 jpz;kq;fspd; mZf;fs; my;yJ %yf;$Wfs; kpfTk; neUf;fkhf 

gpizf;fg;gl;bUg;gjd; fhuzk; mtw;wpw;F ,ilNaAs;s fth;rprtpirNa MFk; 

 gbf jpz;kq;fspy; mZf;fs; Kg;ghpkhz fl;likg;Gld; fhzg;gLfpd;wd. ,it 

Fwpg;gpl;l cUFepiy nfhz;Ls;sd. v-L fz;zhb> fhh;gd; J}s; 

 jdpkq;fspy; kpfTk; vspikahdJ – i`l;u[d; 

 jdpkq;fspy; kpfTk; mlh;j;jp Fwie;jJ – i`l;u[d; 

 fdpk vhpnghUSf;F khw;W vd miof;fg;gLtJ – i`l;u[d; 

 kdpj clypy; fhzg;gLk; jdpkq;fs;: Mf;]p[d; - 65%> fhh;gd; - 18%> 

i`l;u[d; - 10%> iel;u[d; - 2%> fhy;rpak; - 2% 

 mZf;fl;L vz;. – xd;W cs;s jdpkq;fSf;F v-L – rpy;th;> nghl;lhrpak;> 

fhh;gd; 

 mZf;fl;L vz;. - ,uz;L cs;s jdpkq;fSf;F v-L – i`l;u[d;> FNshhpd; 

 gy mZf;fl;L vz; cs;s jdpkq;fSf;F v-L – ry;gh;> gh];gu]; 

 xU gphpif Clfj;jpy; kpje;J nfhz;bUf;Fk; Jfs;fisf; nfhz;l fyit – 

njhq;fy; vdg;gLk; 

 njhq;fy; xU gy gbj;jhd; fyitahFk; 

 njhq;fYf;F v-L fspkz; fye;j ePh; 

 kpfr; rpwpa Jfs;fs; ngw;w njhq;fy;fs; - $o;kq;fs; MFk; 

 njhq;fypy; cs;s Jfs;fspd; msT – 1000 ehNdhkPl;lh; MFk; 

 fiug;ghhd; tpUk;Gk; $o;kq;fSf;F v-L ePhpy; Nfhe;J 

 fiug;ghd; ntWf;Fk; $o;kq;fSf;F v-L ePhpy; fe;jfj;J}s; 

 

gphpif epiy gphpif Clfk; $o;kj;jpd; tif  vLj;Jf;fhl;L 
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jputk; thA ePh;k fhw;Wf; 

fiury; 

gdp%l;lk; 

jpz;kk; thA jpz;k fhw;Wf; 

fiury; 

Gif 

thA ePh;kk; Eiug;G  Nrhg;G Eiu 

ePh;kk; ePh;kk; ghy;kk; ghy; 

jpz;kk; ePh;kk; fiury; ngapd;l; 

thA jpz;kk; jpz;kEiug;G ,ug;gh; Eiu 

ePh;kk; jpz;kk; fsp ntz;nza; 

5. ePh; 

 %yf;$W epiw – 18 

 Gtpg;gug;gpy; J}a ePhpd; msT – 3% 

 ePhpd; msT: 

kdpjd; - 65% 

ahid – 70% 

cUis – 80% 

jf;fhsp – 95% 

 ehnshd;Wf;F gUf Ntz;ba FbePhpd; msT (ngz;fs;) – 1.5 yp 

 ehnshd;Wf;F gUf Ntz;ba FbePhpd; msT (Mz;fs;) – 2 yp 

 ePuhtpapd; Mtpahjypd; cs;Siw ntg;gk; - 537 fNyhhp / fpuhk; 

 gdpf;fl;bapd; cUFjypd; cs;Siw ntg;gk; - 79.7 fNyhhp / fpuhk; 

 ePhpy; fiuAk; kpd;gFspfSf;F v-L – mkpyk;> fhuk; 

 ePhpy; fiuAk; kpd;gFspfs; my;yhj nghUs;fs; - rh;f;fiu> My;f`hy; 

 ePhpy; fiuAk; thAf;fs; - mk;Nkhdpah> Mf;rp[d;> fhh;gd;ilMf;irL 

 jz;zPiug;gw;wpAk; mjd; tpuTjiyg; gw;wpAk; gbf;Fk; mwptpay; - i`l;uhy[p 

 Gtpg;gug;gpy; fhzg;gLk; fly; ePhpd; msT – 97.3% 

 Gtpg;gug;gpy; fhzg;gLk; ed;dPhpd; msT – 2.7% 

 cyf Rfhjhu mikg;gpd; mwpf;ifapd;gb> FbePh; khRgLtjhy; Mz;L xd;Wf;F 

,wg;Nghhpd; vz;zpf;if – 5 kpy;ypad; 

 ,e;jpahtpy; khRgl;l ePhpd; msT – 70% 

 ePh; khRgLtjhy; Vw;gLk; Neha;fs; - tapw;Wg;Nghf;F> rPjNgjp> kQ;rs; fhkhiy> 
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fhyuh> ilgha;L 

 rhz vhpthAtpd; gad; - rikay;> tpsf;F vhpj;jy; 

 ePhpy; i`l;u[d;> Mf;rp[d; vil ,iaG – 1:8 

 ePhpy; i`l;u[d;> Mf;rp[d; fd msT ,iaG – 2:1 

 ePiu Kjypy; jahhpj;jth; - n`d;wp fhtd;b]; 

 i`l;u[d; kw;Wk; Mf;rp[d; fye;j fyitNa ePh; vd tpsf;fpath; - ytha;rpah; 

 ePhpy; fdmsT ,iaig fz;lwpa cjTk; cgfuzk; - `hg;Nkd; Nthy;lh kPl;lh; 

 ePhid kpd;dhw;gFj;jy; %yk; mjd; fdmsT ,iaig fz;lwpAk; Kiw - 

`hg;Nkd; Kiw 

 ePhpYs;s Mf;rp[dpd; rjtpfpj ,iaG – 88.89% 

 ePhpYs;s i`l;u[dpd; rjtpfpj ,iaG – 11.11% 

 J}a;ikahd ePh; kpd;Ndhl;lj;ij flj;jhJ. kpd;Ndhl;lk; flj;Jtjw;F mjpy; 

fiue;Js;s cg;GfNs fhuzk; 

 ePhpd; kPs;jd;ikia ep&gpf;f cjTk; Nrhjid – fha;r;rp tbj;jy; 

 ePhpy; gUkd; 4°C y; mjpfkhf cs;sJ 

 ePhpy; gUkd; 4°C y; 1 fpuhk; / fdnrkP 

 ePhpy; gUkd; 0°C y; 0.91 fpuhk; / fdnrkP 

 gdpf;fl;b ePhpy; kpjf;ff; fhuzk; - ePiy tpl gdpf;fl;bapd; mlh;j;jp FiwT 

 fly; ePhpy; fhzg;gLk; NaCl cg;gpd; msT 2.8% 

 fly; ePhpy; fhzg;gLk; cg;Gfspy; mjpf msT fhzg;gLk; cg;G – Nrhbak; 

FNshiuL 

 fly; ePiu FbePuhf khw;Wk; Kiw – vjph; rt;T+L guty; Kiw 

 FbePiu Rj;jpfhpf;Fk; Kiw – frLfis tPo;gbthf;fy;> tbfl;Ljy;> 

Ntjpg;nghUl;fis Nrh;j;jy; 

 frLfis tPo;gbthf;fy; Kiwapy; ePUld; nghl;lh]; gbfhuKk;> Rz;zhk;Gk; 

Nrh;f;fg;gLfpwJ 

 Ntjpg;nghUl;fis Nrh;j;jy; Kiwapy; FbePh; Rj;jpfhpf;f – gpspr;rpq; gTlh; 

Nrh;f;fg;gLfpwJ 

 

6. fhw;W 

 fhw;W xU fyitahFk; 
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 tspkz;ly mLf;fpd; 4 gphpTfs;: 1. Buhg;Ngh];gpah; 2. ];bNul;Nlh];gpah; 3. 

kPNrh];gpah; 4. njh;Nkh];gpah; 

 ehk; thOk; mLf;F l;NuhNgh];gpah; 

 l;NuhNgh];gpah;: Gtp Nkw;gug;gpypUe;J 10 fp.kP tiu gutpAs;sJ 

 jiukl;lj;jpypUe;J xt;nthU fp. kP cauj;jpw;Fk; nry;y nry;y 6 bfphp 

nry;rpa]; ntg;gepiy FiwAk; 

 tspkz;lyj;jpd; 2tJ mLf;F - ];l;Nul;Nlh];gpah; (10 fp. kP – 50 – fp. kP) 

 tspkz;lyj;jpd; 3tJ mLf;F – kPNrh];gpah; (50 fp. kP – 80 fp. kP) 

 tspkz;lyj;jpd; 2tJ mLf;F – njh;Nkh];gpah; (80 fp. kPf;Fk; Nky;) 

 fhw;wpYs;s Mf;rp[dpd; msT – 1/5 gq;F 

 njspe;j Rz;zhk;G ePiy ghy; Nghy; khw;Wk; thA – fhh;gd;il Mf;irL 

 fhw;wpYs;s gy;NtW thAf;fis gphpj;njLf;Fk; Kiw – gpd;df; fha;r;rp tbj;jy; 

Kiw 

 fhh;gd;il Mf;irL 32°Cy; gjq;fkhFk; 

 iel;u[dpd; nfhjp epiy – 196°C 

 gspq;F fw;fisAk;> cNyhfq;fisAk; mhpf;Fk; jd;ikAs;s thA – ry;gh;il 

Mf;irL 

 mkpy kiof;F fhuzk; - iel;u[d; Mf;irLfs; kw;Wk; ry;gh; Mf;irLfs;  

 nts;spahy; Md nghUl;fis RUq;fr; nra;Ak; thA – i`l;u[d; ry;igL 

 Gtp ntg;gkakhtjw;F fhuzkhd thA – fhh;gd;il Mf;irL 

 gRik ,y;yh thA – fhh;gd;il Mf;irL 

 kuG rhuh vhprf;jpf;F (v-L) #hpa Mw;wy;> fhw;whiy %yk; ngwg;gLk; Mw;wy;> 

fly; miy %yk; ngwg;gLk; Mw;wy; 

 njhopw;rhiyfspy; Gifia Rj;jpfhpf;Fk; Kiw – gpd;df;fha;r;rp tbj;jy; Kiw 

 tp\j;jd;ik tha;e;j thATf;F v-L fhh;gd; Nkhdhf;irL 

 

7. epyf;fhp kw;Wk; ngl;Nuhypak; 

 epyf;fhp> ngl;Nuhypak; kw;Wk; gPl; Mfpatw;wpy; fhzg;gLtJ i`l;Nuhfhh;gd; 

 ,e;jpa njhopy; th;j;jfj;jpw;F Njitahd Mw;wypy; epyf;fhpapd; gq;F – 67% 

epyf;fhpapd; tiffs; fhh;gdpd; msT 



 

 
62 

 

gPl; 67% 

ypf;idl; 70% 

gpl;Lkpd]; 78% 

Me;j;uirl; 90% 

 

epyf;fhpj;jhiu gpd;df;fha;r;rp tbj;jy; %yk; ngwg;gLk; Kf;fpa nghUs;fs;: 

%yg;nghUs; nfhjpepiy (°C) fpilf;Fk; nghUl;fs; 

Nyrhd vz;nza; 80 – 170  ngd;rPd; 

eL vz;nza; 

(fhh;ghypf;) 

170 – 230  gPdhy;> ehg;jypd; 

fdvz;nza; 

(fphpNahirl;) 

230 – 270 gPdhy;> ehg;jypd;> 

Me;j;urPd; 

gr;ir vz;nza; 270 – 400 Me;j;urPd; 

tPo;gbT 400f;F Nky; jhh; 

 ngl;Nuhypaj;jpy; fhzg;gLgit – i`l;u[d;> iel;u[d;> ry;gh; mlq;fpa fhpkr; 

Nrh;kq;fs; 

 ngl;Nuhypa vz;nzapy; fhzg;gLk; mNuhNkbf; i`l;Nuh fhh;gdpd; msT – 10% 

ngl;Nuhypaj;ij gpd;df;fha;r;rp tbj;jypd; NghJ fpilf;Fk; 

nghUl;fs;: 

fpilf;Fk; nghUl;fs; nfhjpepiy (°C) gad;fs; 

thAepiy vhpnghUs; 400 – f;Fk; FiwT vhpnghUs; fydpy; 
milf;fg;gl;l thAf;fs; 

fhNrhypd;> ehg;jh 50 – 175 ngl;Nuhy; Ntjpg;nghUs; 

kz;nzz;iz (ghugpd; 
vz;nza;) (m) ehg;jh 

175 – 250 vhpnghUs;> fpuhf;fpq; nra;J 
ngl;Nuhy; cUthjy; 

thA vz;nza; (m)  
Bry; 

250 – 350  Bry; vhpnghUs; 

fd vz;nza; 350 – 400 caT vz;nza; (ghugpd; 
nkOF> thrypd;) 

gpl;Lnkd; 400f;F Nky; 
(vQ;rpa tPo;gbT) 

rhiy mikj;jy; 

 

 

 fhh;gdpd; ,izjpwd; 4 
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 i`l;u[dpd; ,izjpwd; 1 

 Mf;rp[dpd; ,izjpwd; 2 

 iel;u[dpd; ,izjpwd; 3 

 fhh;gdpd; vnyf;l;uhd; mikg;G – 1S22S22P2 

 jpwe;j rq;fpypj; njhlh; nfhz;l i`l;Nuh fhh;gd;fs; - mypghl;bf; Nrh;kq;fs; 

vdg;gLk; 

 %ba mikg;Gs;s i`l;Nuhfhh;gd;fs; - tisa Nrh;kq;fs; vdg;gLk; 

 fhh;gd; mZf;fs; xw;iw gpizg;Gld; gpizf;fg;gl;bUe;jhy; mit My;Nfd;fs; 

vd;Wk;> ,ul;il gpizg;Gld; gpizf;fg;gl;bUe;jhy; My;fPd;fs; vd;Wk;> 

Kg;gpizg;Gld; gpizf;fg;gl;bUe;jhy; My;ifd;fs; vdg;gLk; 

 epiwTw;w i`l;Nuhfhh;gd;fs; - My;Nfd;fs; (m) ghuhgpd;fs; vdg;gLk; 

 My;Nfd;fspy; Kjy; Nrhkk; - kPj;Njd; (CH4) 

 My;Nfd;fspd; nghJ tha;g;ghL – (CnH2n+2) 

 epiwTwh i`l;Nuh fhh;gd;fs; - My;fPd;fs; (m) xyp/gPd;fs; vdg;gLk; 

 My;fPd;fspy; Kjy; Nrh;kk; - vj;jpypd; 

 My;fPd;fspd; nghJ tha;g;ghL - (CnH2n) 

 epiwTwh i`l;Nuh fhh;gdpd; kw;nwhU tif – My;ifd;fs; 

 My;ifd;fspy; Kjy; Nrh;kk; - mrpl;byPd; 

 My;ifd;fspd; nghJ tha;g;ghL - (CnH2n-2) 

 ,uz;L (m) mjw;F Nkw;gl;l fhpkr; Nrh;kq;fs; xNu %yf;$W tha;g;ghl;ilak;> 

ntt;NtW %yf;$W mikg;igAk; ngw;wpUg;gJ – khw;wpak; vdg;gLk; 

v-L: C2H5OH (vj;jdhy;)>  C2H6  (il kPj;ijy; <jh;) 

 

 

 

kPj;Njd; (CH4) 

 %yf;$W vil – 16 

 ehd;Kfp tbtk; nfhz;lJ 

 nfhs;sp thA> rJg;Gepy thA vd miof;fg;gLfpwJ 

 kPj;Njid 1000°Cf;F Nky; #LgLj;Jk; NghJ fhh;gd; kpFe;j Ez;zpa Jfs;fSk;> 
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i`l;u[Dk; fpilf;fpwJ. fhh;gd; Jfs;fs; ug;gh; jahhpg;gpy; epug;gpahfTk;> 

mr;Rik jahhpg;gjpYk; gad;gLfpwJ 

vj;jpyPd; (C2H4) (m) <j;jPd; 

 %yf;$W vil – 28 

 nghpa i`l;Nuh fhh;gd;fis ntg;gj;jpd; %yk; rpwpa i`l;Nuh fhh;gd;fshf 

rpijf;Fk; Kiw – fpuhf;fpq; vdg;gLk; 

 epiwTwh Nrhk;q;fspd; ngUk;ghYk; %yf;$Wfs; Nrh;e;J nghpa %yf;$W 

cUthtjw;F – gy;gbahf;fy; vd;W ngah; 

 vj;jpyPd; gy;gbahf;fy; %yk; ghypj;jPidj; jUfpwJ 

 goq;fis gOf;f itf;Fk; thA – vj;jpyPd; 

 ghyptpidy; FNshiuL (PVC) jahhpf;f gad;gLtJ – vj;jpyPd; 

 nraw;if ug;guhd jNahf;fhy; jahhpf;f gad;gLtJ – vj;jpyPd; il FNshiuL 

<j;ijd; (m) mrpl;byPd;: 

 <j;ijapdy; fhzg;gLk; Kg;gpizg;gpYs;s typikAs;s 𝜋 gpizg;Gfspd; 

vz;zpf;if – 2  

 fhy;rpak; fhh;igLld; ePh; NrUk; NghJ fpilf;Fk; nghUs; - mrpl;byPd;  

 mrpl;byPDld; Mf;]p[d; Nrh;e;J vhpAk; NghJ cUthFk; Mf;]p – mrpl;byPd; 

Rthiy nty;bq;fpw;F gad;gLfpwJ 

 mrpl;byPid nrQ;#lhf;fg;gl;l Fohapy; nrYj;Jifapy; gygbahf;fy; tpid 

epfo;e;J fpilf;Fk; nghUs; - ngd;rPd; 

 ghyptpidy; mrpl;Nll;> nraw;if ug;gh; Mfpatw;iw jahhpf;f mrpl;byPd; 

gad;gLfpwJ 

 

 

8. cNyhfq;fs; kw;Wk; mNyhfq;fs; 

 Gtpapy; jdpkkhf fpilf;Fk; cNyhfq;fSf;F v.fh: jq;fk;> gpshl;bdk;  

 miw ntg;gepiyapy; jputkhf cs;s cNyhfk; - ghjurk; 

 miw ntg;gepiyapy; jputkhf cs;s mNyhfk; - GNuhkpd; 

 nkd;ikahf vspjpy; fj;jpahy; ntl;lf;$ba cNyhfq;fs; - Nrhbak;> 

nghl;lhrpak; 
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 ntg;gk; kw;Wk; kpd;rhuj;ijf; flj;Jk; mNyhfk; - fpuhigl; 

 mjpf mstpy; kpd;rhuj;ijf; flj;Jk; cNyhfk; - fhg;gh;> mYkpdpak; 

 ekJ clypy; ,Uk;Gr; rj;Jf; Fiwtpdhy; Vw;gLk; Neha; - mdPkpah 

 ekJ clypy; ,Uk;Gr; rj;J mjpfhpg;ghy; Vw;gLk; Neha; - ]pNlhhp]p]; 

 

 cNyhfg;NghypfSf;F v.fh. gp];kj;> nlhy;Y}hpak;> rpypfhd;> n[h;khdpak;> 

Mh;rhdpf;> Mz;bkzp> nghNyhdpak; 

 fbdkhd jd;ikAs;s mNyhfk; - ituk; 

 mjpf cUFepiy kw;Wk; nfhjpepiy nfhz;l mNyhfk; - fpuhigl; 

 Fiwe;j cUFepiy kw;Wk; nfhjpepiy nfhz;l cNyhfk; - Nrhbak; 

 nghJthf cNyhf Mf;irLfs; - fhu Mf;irLfshfTk;> mYkpdpak; kw;Wk; 

[pq;f; Mf;irLfs; - <hpay;G Mf;irLfshf cs;sd. 

 nghJthf mNyhf Mf;irLfs; - mkpyk; (m) eLepiy Mf;irLfshf cs;sd 

 Nrhbak;> nghl;lhrpak; Mfpait Fsph;e;j ePh; kw;Wk; fhw;wpy; tpidGhpe;J 

jPg;gw;wpf; nfhs;tjhy; kz;nzz;nzapy; ghJfhf;fg;gLfpwJ 

 nghJthf cNyhfq;fs; ePh; (m) mkpyj;Jld; tpidGhpe;J H2 thAit jUk; 

 ePh;j;j mkpyq;fSld; tpidGhpahj cNyhfq;fs; - Au, Cu, Ag 

 nghJthf cNyhfq;fs; xLf;F fhuzpahfTk;> mNyhfq;fs; Mf;]p[Ndw;w 

fhuzpahfTk; nray;gLfpwJ 

 ty;fidrpq; nra;ag;gLk; NghJ ug;gUld; Nrh;f;fg;gLk; nghUs; - ry;gh; 

 mj;jpahtrpa jhtu rj;Jg;nghUs;fSf;F v.fh. iel;u[d;> nghl;lhrpak;> gh];gu]; 

 G+Q;irf;nfhy;ypahf gad;gLk; mNyhfk; - ry;gh; 

 Fiw flj;jpf;F v.fh. rpypfhd;> n[h;khdpak; 

 buhd;rp];lhpy; gad;gLk; Fiw flj;jp – rpypfhd; 

 jq;fj;jpd; J}a;ikia fz;lwpa cjTk; myF – fhul; 

 100 % J}a jq;fk; 24 fhul; nfhz;lJ 

 Mguz jq;fj;jpy; 22 fhul; jq;fKk; 2 fhul; fhg;gUk; cs;sd 

 22 fhul; Mguz jq;fj;jpy; J}a jq;fj;jpd; msT 91.6% 

 JUg;gpbj;jy; xU nkJthd Mf;]p[Ndw;w Ntjptpidf;F vLj;Jf;fhl;lhFk; 

 JUtpd; Ntjpg;ngah; - ePNuw;wkile;j nghpf; Mf;irL (Fe2O3 X H2O) 

 ,Uk;G Jug;gpbf;f mtrpakhdJ – Mf;]p[d kw;Wk; ePh; 
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 JU vd;gJ nghpf; i`l;uhf;irL kw;Wk; nghpf; Mf;irbd; fyitahFk; 

 JUg;gpbj;jiy jLf;Fk; Kiwfs;: 

1. tz;zg;G+r;Rfs; gad;gLj;Jjy; 

2. ehfKyhk; G+Rjy; 

3. kpd;Kyhk; G+ry; 

4. cNyhff; fyitahf;fy; 

 rigah; kw;Wk; kufjf;fy; vd;gJ – khRfye;j mYkpdpa Mf;irLfshFk;. 

Rigahpy; Nfhghy;l; kw;Wk; ill;lhdpAk; Mfpatw;wpd; Nrh;kq;fs; khRfshfTk;> 

kufjfy;ypy; FNuhkpar; Nrh;kq;fs; khRfshfTk; fUjg;gLfpwJ 

 ghf;i]l; -- Al2O3.2H2O -- mYkpdpa jhJ 

 fspkz; -- Al2O3.2SiO2.2H2O 

 N`kill; -- Fe2O3  -- ,Uk;Gj;jhJ 

 mh;n[d;ill; -- Ag2S  -- nts;spj;jhJ 

 rpd;dghh; -- HgS  -- nkh;Fhp jhJ 

 fyPdh -- PbS -- nyl; jhJ 

 fhyikd; -- ZnCO3 -- Jj;jehf; jhJ 

 Rz;zhk;Gf;fy; -- CaCO3 -- fhy;rpa jhJ 

 ghiw cg;G  -- NaCl  -- Nrhbak; FNshiuL 

 g;Su];ghh; -- CaF2 -- fhy;rpa jhJ 

 jhJf;fspy; fye;Js;s khRg;nghUs;fspd; ngah; -- Nfq;F 

 Mf;irL jhJf;fis gphpj;njLf;Fk; Kiw – GtpaPh;g;G Kiw 

 ry;igL jhJf;fis gphpj;njLf;Fk; Kiw – Eiu kpjg;G Kiw 

 bd;];Nlhdpy; fye;Js;s khRg;nghUs; - cy;uhikl; 

 cNyhf Mf;irLfis cNyhfkhf xLf;fpl gad;gLj;Jk; Kiw – 

kpd;dhw;gFj;jy; Kiw> cUf;fp gphpj;jy; Kiw 

 [pq;f;> ghjurk; Mfpa cNyhfq;fis J}a;ikg;gLj;j gad;gLk; Kiw – fha;r;rp 

tbj;jy; Kiw 

 nts;sPaj;ij J}a;ikg;gLj;j gad;gLk; Kiw – ePh;kkhf;fy; Kiw 

 fhg;gh;> mYkpdpak; Mfpa cNyhfq;fis J}a;ikg;gLj;j gad;gLk; Kiw – 

kpd;dhw; J}a;ik gLj;Jjy; Kiw 

,Uk;G 
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 GtpapDs; fhzg;gLk; ,Uk;gpd; msT 5% 

 cNyhfq;fspd; uh[h - ,Uk;G MFk; 

 ,Uk;gpd; jhJf;fs; - N`kill;> Nkf;dill; 

 ,Uk;gpd; Kf;fpa jhJ – N`kill; 

 ,Uk;ig CJ ciy nfhz;L gphpj;njLf;ifapy; xLf;fpahf gad;;gLtJ – fhh;gd; 

Nkhdhf;irL 

 CJ ciy Kiwapy; ,Uk;ig gphpj;njLf;ifapy; ,Wjpahf fpilg;gJ – 

thh;g;gpUk;G 

 thh;g;gpUk;ig NjdpUk;ghf khw;Wk; ciy – vjph; mdy; ciy 

 v/F ngUkstpy; jahhpf;fg;gLk; Kiw – ngrpkh; Kiw  

 ngrpkh; Kiwapy; ngwg;gLk; ,Uk;G Mf;]p[Ndw;w Kiwapy; ,Uk;G Mf;irlhf 

khwhky; jLf;f cjTk; nghUs; - ];gPfyprd; 

 ];gPgyprdpy; cs;s jdpkq;fs; - ,Uk;G> khq;fdPR> fhh;gd; 

 ];gPfy; vd;gJ ngh;Nuh khq;fdPR MFk; 

,Uk;gpd; tiffs; fhh;gd; rjtPjk; gad;fs; 

thh;gpUk;G 2 - 5 fopTePh; Foha;fs;> 
vilf;fw;fs;> jz;lthsq;fs; 

jahhpj;jy; 
NjdpUk;G 0.1 – 0.2 rq;fpyp> eq;$uk;> Fjiuyhlk;> 

kpd;fhe;jq;fs; nra;jy; 
v/F 0.2 - 2 Nkhl;lhh; tz;b> ,ae;jpuk;> fg;gy; 

jahhpj;jy; 

 nkd;v/fpid nrQ;#l;Lf;F ntg;gg;gLj;jp Fsph;e;j ePhpy; %o;fr; nra;jhy; fbd 

v/F fpilf;fpwJ 

 fbd v/fpid nrQ;#l;Lf;F ntg;gg;gLj;jp nkJthf Fspu itj;J nkd;v/F 

jahhpf;Fk; Kiwapd; ngah; - fl;Lg;gLj;jp Mw;Wjy; vdg;gLk;  

 ,Uk;gpd; nfhjpepiy – 2108K> cUFepiy – 2648 K 

 ePh;j;j ry;gpA+hpf; mkpyj;Jld; v/F tpidGhpe;J i`l;u[id jUfpwJ 

 mlh; ry;gpA+hpf; mkpyj;Jl;d v/F tpidGhpe;J ry;gh; il Mf;iril jUfpwJ 

 ePh;j;j iel;hpf; mkpyj;Jld; v/F tpidGhpe;J iel;hpf; Mf;iril jUfpwJ 

mYkpdpak;: 

 mYkpdpak; ngUkstpy; jahhpf;Fk; Kiwia fz;lwpe;jth;fs; - N`h; uhTy;l; 

kw;Wk; `hy; 
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 mYkpdpa jhJf;fs; ghf;irl; (Al2O3.2H2O)> fpiuNahiyl; (Na3AlF6)> Nfhuz;lk; 

(Al2O3) 

 

 mYkpdpak; ngUkstpy; gphpj;njLf;fg;gLk; jhJ – ghf;irl; 

 mYkpdpak; gphpj;njLf;Fk; Kiw – kpd;dhw; gFj;jy; Kiw 

 J}a ePuw;w mYkpdpak; Mf;irL – mYkpdh vdg;gLfpwJ 

 kpd;dhw; gFj;jy; Kiwapy; fpilf;ff;$ba J}a;ikaw;w mYkpdpaj;ij 

J}a;ikahd mYkpdpakhf khw;w cjTk; cgfuzk; - N`hg; nry; 

 mYkpdpaj;jpd; cUFepiy – 1933 K> nfhjpepiy 2323 K 

 <uf;fhw;wpy; mYkpdpak; tpidGhpe;J mjd; Nky; gug;gpy; cUthf;Fk; glyk; - 

mYkpdpa Mf;irL. ,g;glyk; mYkpdpaj;jpid mhpkhdj;jpypUe;J jLf;f 

cjTfpwJ 

 ePh;j;j ry;g;A+hpf; mkpyj;Jld; mYkpdpak; tpidGhpe;J H2I jUfpwJ 

 mlh; ry;g;A+hpf; mkpyj;Jld; mYkpdpak; tpidGhpe;J SO2I jUfpwJ 

 iel;hpf; mkpyj;Jld; mYkpdpak; tpidGhptjpy;iy. fhuzk; nky;ypa mYkpdpa 

Mf;irL glyk; mjd; Nky; Njhd;Wtjhy; 

cNyhff; fyit: 

cNyhff; 
fyit 

gFjpg;nghUs; gad;fs; 

mYkpdpaf; fyitfs;: 
1. bA+uhYkpd; mYkpdpak;> fhg;gh;> 

nkf;dPrpak;> khq;fdPR 
Mfha tpkhdk;> rikay; fyd;> 
tpz;ntsp Jizf;Nfhs;> fg;gy; 

ghfq;fs; 
2. mYkpdpa 
ntz;fyk; 

fhg;gh;> mYkpdpak;> bd; ehzak;> tpiy Fiwe;j 
Mguzk;> Gifg;gl jfL 

3. kf;dhypak;  mYkpdpak;> nkf;dPrpak;> 
fhy;rpak; 

Ma;tf cgfuzq;fs; 

,Uk;gpd; fyitfs;: 
nkd;v/F v/F> fhh;gd; - 0.1 – 

0.4% 

jz;lthsq;fs;> jpUF Mzpfs;> 
fg;gy;fs;> ghyq;fs; 

fbd v/F v/F> fhh;gd; - 0.5 – 
1.5% 

rtuf;fj;jp> JisapLk; 
fUtpfs;> ntl;Lk; fUtpfs; 

JUg;gpbf;fhj  
v/F 

v/F> FNuhkpak; 18%> 

epf;fy; 8% 

Rikay; ghj;jpuk;> mWit 
rpfpr;ir cgfuzk;> thfd 

Ch;jpapd; ghfq;fs; 
lq;];ld; v/F v/F> lq;];ld; 20%> JisapLk; fUtpfs;> ntl;Lk; 
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FNuhkpak; 5% fUtpfs; 

epf;fy; v/F v/F> epf;fy; 2% kpjptz;b ghfq;fs;> jhdpaq;fp 
thfdq;fspd; ghfq;fs; 

epf;fy; v/F v/F> epf;fy; 36% mwptpay; cgfuzq;fs; 

epf;fy; v/F v/F> epf;fy; 46% thndhypg;ngl;b thy;Tfs; 

khq;fdPR v/F v/F> khq;fdPR 7-20% jiyf;fhg;ghd;fs;> uapy; 
jz;lthsq;fs; 

rpypfhd; v/F v/F> rpypfhd; 15% mkpyf; Foha;fs; 

rpypfhd; v/F v/F> rpypfhd; 35% kpd;fk;gq;fs;> kpd;fhe;jq;fs; 

Nfhghy;l; v/F v/F> Nfhghy;l; 35% epiyf;fhe;jq;fs; 

,ju cNyhff; fyitfs;: 
1. ku cNyhfk; fhl;kpak;> gp];kj;> nyl;> 

bd; 
fhfpj cw;gj;jp njhopypy; mr;R 

cNyhfkhf gad;gLfpwJ 
2. mr;R 
cNyhfk; 

nyl;> Mz;bkzp> bd; mr;R njhopYf;fhd vOj;Jfs; 
nra;jy; 

3. gw;whR nyl;> bd; cUf;fp gpizf;f 
4. gpj;jis fhg;gh;> Jj;jehfk; ghj;jpuk;> kpd;,izg;G 
5. ntz;fyk; fhg;gh;> bd; Rpiy> ehzak; 
Nrhba 
urf;fyit 

Nrhbak;> ghjurk; kpjkhd xLf;fp 

 

 jq;fj;Jld; epf;fy; (m) ngy;Nybak; Nrh;f;Fk; NghJ nts;is epwj; jq;fk; 

fpilf;fpwJ 

 tpidj;jpwd; (m) nray;jpwd; thpir: 

K > Na > Ca > Mg > Al > Zn > Fe > Sn > Pb > H > Cu > Hg > Ag > Au 

 nth;bfphp]; vd;gJ fhg;gh; fhh;gNdl; kw;Wk; fhg;gh; ry;Ngl; fyitahFk; 

 jpwe;j fhw;wpy; fhg;gh; $iufs; gr;ir epwkhf khWtjw;F nth;bfphp]; vd;w 

fyit cUthjNy fhuzk; 

i`l;u[d;: 

 jdpk thpirapy; Kjy; jdpkk; - i`l;u[d; 

 jdpk thpirapy; ,uz;lhtJ jdpkk; - `Pypak; 

 jdpk thpirapy; %d;whtJ jdpkk; - ypj;jpak; 

 i`l;u[d; jahhpf;Fk; cgfuzq;fSf;fUNf neUg;G ,Uf;f $lhJ – Vnddpy; 

i`l;u[d; fhw;Wld; tpidGhpe;J ntbf;Fk; jd;ikia cz;lhf;Fk;. 

,j;jd;ikNa i`l;u[d; tpz;ntsp rhjdq;fSf;F vhpnghUshf gad;gLj;jf; 

fhuzkhfpwJ 

 td];gjp jahhpg;gjw;F i`l;u[d; gad;gLfpwJ 
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 td];gjp jahhpg;gpy; epf;fy; tpidA+f;fpahf nray;gLfpwJ 

 

 ePh;k i`l;u[d; - uhf;nfl; vhpnghUshf gad;gLfpwJ 

 vjph;fhy vhpnghUs; vdg;gLtJ – i`l;u[d; MFk; 

 i`l;u[d; fhw;witpl NyrhdJ 

mk;Nkhdpah: 

 mk;Nkhdpahit Kjd; Kjypy; jahhpj;jth; - N[hrg; gphP];l;yp 

 mk;Nkhdpah ngUkstpy; jahhpf;Fk; Kiw – N`gh; Kiw MFk; 

 mk;Nkhdpah jahhpj;jy;: 

 N2 + 3H2                         2NH3 

 mk;Nkhdpah jahhpj;jypy; tpidNtf khw;wpahf nray;gLtJ - ,Uk;G 

 mk;Nkhdpah jahhpj;jypy; tpid cah;j;jpahf nray;gLtJ – khypg;bdk; 

 tpid eilngw Njitg;gLk; ntg;gepiy – 773 K 

 tpid eilngw Njitg;gLk; mOj;jk; - 250 tspkz;ly mOj;jk; 

 mk;Nkhdpah thA ePhy; fiuAk; jd;ikia mwpa cjTk; Nrhjid – 

Cw;Wr;Nrhjid 

 mk;Nkhdpah – fhuj;jd;ik nfhz;lJ 

 mk;Nkhdpah – xU rpwe;j xLf;Fk; fhuzp 

 ne];yh; fhuzp vd;gJ – mjpf msT nghl;lhrpak; mNahilby; fiuf;fg;gl;l 

nkh;f;Fhp mNahilL fiury; MFk; 

 mk;Nkhdpahit fz;lwpAk; Nrhjid – ney];yh; fhuzp Nrhjid 

,r;Nrhjidapy; mk;Nkhdpah ne];yh; fhuzpAld; tpidGhpe;J nrk;gOg;G epwj;ij 

nfhLf;fpwJ 

 iel;hpf; mkpyk; jahhpf;Fk; Kiw – M];l;thy;l;Kiw 

 mk;Nkhdpah – cuq;fs;> rhaq;fs;> kUe;Jfs; jahhpf;f gad;gLfpwJ 

 ePh;k mk;Nkhdpah Fsp&l;bfspy; Fsph;tpg;ghdhfTk;> rikay; miwia Rj;jk; 

nra;aTk; gad;gLfpwJ 

 ry;gh;: 

 gpiuk; ];Nlhd; vd; miof;fg;gLtJ – ry;gh; MFk; 

 ry;gh; gphpj;njLf;Fk; Kiw – gpuh]; Kiw 

 ry;gh; ePhpy; fiuahJ. Mdhy; CO2 kw;Wk; nlhYtpdpy; fiuak; 
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 ry;gh; xU G+Q;irf;nfhy;ypahfTk;> ghf;Bhpah nfhy;ypahfTk;> fpUkp ehrpdpahfTk; 

gad;gLfpwJ 

 rq;fpypj; njhlh; mikg;ig Vw;gLj;Jk; ry;gh; %yf;$W – S8 

 ry;gh; il Mf;irbd; kzk; - mOfpa Kl;il kzk; 

 ry;gh; - mNahbidj; jtpu Vida `hy[d;fSld; tpidGhpAk; 

 ry;gh; - xU xLf;Fk; fhuzpahFk; 

 ry;gh; - ntbkUe;Jfs;> fhfpjq;fs;> Gifg;glq;fs;> Njhy; fspk;Gfs; jahhpf;f 

gad;gLfpwJ 

 ry;gh; kUe;Jfspy; cs;s Ntjpg;nghUs; - ry;NghdikL 

 ry;gh; - moF epiyaq;fspy; Kbf;F Fwpg;gpl;l tbtk; nfhLf;fTk;> ug;giu 

ty;fidrpq; nra;aTk; gad;gLfpwJ 

 Kl;il> ntq;fhak;> G+z;L Mfpatw;wpy; fhzg;gLk; jdpkk; - ry;gh;  

 ry;ghpd; mZ vz; – 16> mZ vil – 32 

 ry;gh; - khWglf;$ba ,izjpwd; nfhz;lJ (,izjpwd; - 2> 4> 6) 

 GwNtw;Wik tbtk; nfhz;l xNu cNyhfk; - bd; 

 ry;ghpd; GwNtw;Wik tbtq;fs;: 1. rha;rJu ry;gh; 2. Crp tbt ry;gh; 

                  369K ntg;gepiyf;F Nky;    

 rha;rJu ry;gh;      Crp tbt ry;gh; 

              369K ntg;gepiyf;F fPo; 

 ry;ghpd; tbt khw;w ntg;gepiy – 369K 

 ry;gh; il Mf;irL  

 ry;gh; il Mf;iril fz;lwpe;jth; - N[hrg; gphp];l;yp 

 vhpkiy tha;fspypUe;J ntsptUk; thA – ry;gh;il Mf;irL 

 ry;gh; il Mf;irL kio ePhpy; fiue;J mkpy kioia jUfpwJ 

 ry;gh; il Mf;irL ePUld; tpidGhpe;J fpilg;gJ – ry;g;A+u]; mkpyk;  

 ry;gh; il Mf;irL mkpyj;jd;ik tha;e;jJ 

 ry;gh; il Mf;irL – Mf;]p[Ndw;wp> xLf;Fk; fhuzp> ntSf;Fk; fhuzpahFk; 

 ry;gh; il Mf;irL – fhfpjj;J}s;> ePyg;G+f;fs;> gl;L> fk;gsp Mfpatw;iw 

ntSf;fTk;> rh;f;fiuia J}a;ikg;gLj;jTk;> G+Q;irf; nfhy;ypahfTk;> fpUkp 

ehrpdpahfTk;> Fsph; rhjdg; ngl;bfspy; gphpahDf;F gjpyhf Fsp&l;bahfTk;> 

[hk; kw;Wk; gor;rhWfis ghJfhf;fTk;> FNshhpd; mfw;wpahfTk; gad;gLfpwJ 
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ry;gpA+hpf; mkpyk; (m) fe;jf mkpyk;: 

 Ntjpg;nghUs;fspd; murd; vdg;gLtJ – ry;gpA+hpf; mkpyk; 

 fz;zhb vz;nza; vdg;gLtJ – ry;gpA+hpf; mkpyk; 

 kpd;Kyhk; G+rg;gl Ntz;ba v/F nghUl;fis ePh;j;j ry;gpA+hpf; mkpyj;jpy; 

fOTk; Kiwapd; ngah; - Cwitj;jy; 

 fhh; Ngl;lhpapy; gad;gLk; mkpyk; - ePh;j;j ry;gpA+hpf; mkpyk; 

 ry;gpA+hpf; mkpyk; jahhpf;Fk; Kiwapd; ngah; - njhL Kiw 

 xypak; vd;gJ – Gif %l;lKs;s mjp mlh; fe;jf mkpykhFk; 

 mlh; fe;jf mkpyk;: 

 mlh; fe;jf mkpyj;jpy; cs;sit – 98% fe;jf mkpyk;> 2% ePh; 

 mlh; fe;jf mkpyk; - xU ePh; ePf;fpahFk;. ekJ Njhiy RUf;fp tpLk; 

 mlh; fe;jf mkpyk; - xU Mf;rp[Ndw;wpahFk; 

 ePh;j;j fe;jf mkpyj;jpy; cs;sit – 10% ry;gpA+hpf; mkpyk; 90% ePh;  

 fe;jf mkpyk; xU ,Ufhuj;Jt mkpykhFk; 

 fe;jf mkpyj;jpd; gad;fs;: cuq;fs;> nraw;if ,iofs;> gpsh];bf;> fhh;Ngl;lhp> 

rhak;> kUe;Jfs;> fz;zhb> Nrhg;G> ryitg;nghUs;fs; Mfpait jahhpf;fTk;> 

ngl;Nuhy; Rj;jpfhpg;gpy; cNyhfq;fis J}a;ikg;gLj;jTk; cjTfpwJ 

 rh;f;fiuAld; mlh; ry;gpA+hpf; mkpyk; tpidGhpe;J ePh; ePf;fpahf nray;gl;L 

rh;f;fiu fiuriy fUik epwkhf Mf;FfpwJ 

 ePyepw fhg;gh; ry;Ngl;Lld; mlh; ry;gpA+hpf; mkpyk; tpidGhpe;J nts;is epw 

fhg;gh; ry;Ngl;il jUfpwJ 

9. Ntjpr; Nrh;kq;fs; 

 ryitNrhlh (Na2CO3.10H2O) 

 ryit Nrhlh vd;gJ – Nrhbak; fhh;gNdl; nlf;fh i`l;Nul; MFk; 

 G+f;Fk; kz; vd;W miof;fg;gLtJ – ryitNrhlh MFk; 

 ryit Nrhlh jahhpf;fg;gLk; Kiw – rhy;Nt Kiw 

 gad;fs;: fbd ePiy nkd;dPuhf khw;wTk;> mkpyj; jd;ikia fl;Lg;gLj;jTk;> 

fhfpjk;> Nrhg;G> Jzp> tz;zg;G+r;Rfs; jahhpf;fTk;> Jzp Jitf;Fk; NghJ 

J]a;ikahf;fpahfTk; gad;gLfpwJ 

 ePhpd; fbdj;jd;ikf;F fhuzk; - ePhpy; fiue;Js;s fhy;rpak;> nkf;dPrpak; 
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cg;GfNs MFk; 

 rikay; Nrhlh: NaHCO3 

 rikay; Nrhlh vd;gJ – Nrhbak; ig fhh;gNdl; MFk; 

 rikay; Nrhlh jahhpf;fg;gLk; Kiw – rhy;Nt Kiw 

 nuhl;b Nrhlh (Ngf;fpq; Nrhlh) vd;gJ Nrhbak; ig fhh;gNdl; kw;Wk; lhh;lhhpf; 

mkpyk; fye;j fyit MFk; 

 gad;fs;: jPaizf;Fk; rhjdq;fspYk;> Fsph;ghdq;fspy; fhw;W}l;lk; nra;aTk;> 

nuhl;b Nrhlh jahhpf;fTk;> tapw;wpy; Vw;gLk; mkpyj; jd;ikia Fiwf;fTk;> 

Njhy; gjdplTk; gad;gLfpwJ 

 jPapd; vjphp vd miof;fg;gLtJ – fhh;gd;il Mf;i]L 

 ryitj;J}s; - fhy;rpak; Mf;rp FNshiuL (CaOCl2) 

 ryitj;J}s; ngUkstpy; jahhpf;Fk; Kiw – ngf;Nkd; Kiw 

 ryitj;J}s; kpff;Fiwe;j msT ePh;j;j mkpyq;fspd; Kd;dpiyapy; gpwtp epiy 

Mf;]p[idj; jUfpwJ 

 ryitj;J}spy; mjpf msT ePh;j;j mkpyq;fSld; tpidGhpe;J FNshhpd; 

thAitj; jUfpwJ. ,f;FNshhpd; thA “ngwf;$ba FNshhpd;” vd;W 

miof;fg;gLfpwJ. ,JNt ryitj;J}spd; ntSf;Fk; nraYf;Ff; fhuzk; 

 ryitj;J}spy; cs;s ngwf;$ba FNshhpdpd; vil tpfpjk; 35-38% 

 ryitj;J}spd; typik – ngwf;$ba FNshhpd; msitf; nfhz;L 

eph;zapf;fg;gLfpwJ 

 gad;fs;: Jzpfis ntSf;Fk; fhuzpahfTk;> fpUkpehrpdpahfTk;> 

G+r;rpnfhy;ypahfTk;> ePiu J}a;ikahf;fTk;> Ntjpj; njhopw;rhiyapy; 

Mf;]p[Ndw;wpahfTk; gad;gLfpwJ 

 ghhp]; rhe;J: 

 ghhp]; rhe;Jtpd; %yf;$W tha;g;ghL – CaSO4l/2H2O (or) 2CaSO4.H2O  

 [pg;rj;jpd; %yf;$W tha;g;ghL – CaSO4.2H2O   

 ghhp] rhe;J jahhpf;fg; gad;gLtJ – [pg;rk; 

 ghhp]; rhe;J ,WFk; NghJ tphptilAk; gUkdsT 1:5 

 ghhp]; rhe;Jf;F ,WFk; gz;igf; nfhLf;Fk; tpidNtfkhw;wp - NaCl 

 gad;fs;: vOJ nghUs; jahhpf;fTk;> nghk;ikfs; nra;aTk;> Rthpy; tz;zk; 

jPl;lTk;> Nghypf;$iufs; mikf;fTk;> rpiyfs; thh;f;fTk;> vYk;G KwpTfis rhp 
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nra;aTk;> gy; kUj;Jtj;jpYk; gad;gLfpwJ 

 rpnkz;l;: 

 rpnkz;il Kjd;Kjypy; gad;gLj;jpath;fs; - vfpg;jpah;fs; 

 Kjd;Kjypy; rpnkz;il fz;lwpe;jth; - N[hrg; m];gpbd; 

 rpnkz;il Nghh;l;yhz;l; rpnkz;l vd mioj;jth; - N[hrg; m];gpbd; 

 rpnkz;l; jahhpf;f Njitahd fr;rhg; nghUs; - %d;W gq;F Rz;zhk;Gf;fy;Yk;> 

xU gq;F fspkz;Zk; (3:1) 

 rpnkz;l; fl;bfs; (m) rpnkz;l; jpus;fspy; cs;sit – il fhy;rpak; 

rpypNfl;> l;iu fhy;rpak; rpypNfl;> l;iu fhy;rpak; mYkpNdl; 

 rpnkz;l; fl;bg;gLk; Neuj;ij jhkjg;gLj;Jtjw;F rpnkz;Lld; Nrh;f;fg;gLk; 

nghUs; - [pg;rk; (2-5%) 

 rpnkz;l; ePUld; NrUk;NghJ rpwpJ Neuj;jpy; fbdkhtj;d ngah; - rpnkz;bd; 

,WFk; jd;ik vdg;gLk; 

 fhiu vd;gJ – Njitahd ePUld; rpnkz;Lk; kzYk; 3:1 tpfpjj;jpy; fye;j 

fyitahFk; 

 fw;fhiuapy; fhzg;gLk; nghUl;fs; - rpnkz;l;> kzy;> nehWf;fg;gl;l fy;> ePh; 

 ,Uk;Gj;Jz;Lfs; (m) v/F tiyfis fw;fhiuapDs; Gijj;J ngwg;gLtJ – 

tYT+l;lg;gl;l fhiu (RCC) 

 fz;zhb: 

 rhjhuz fz;zhbapd; tha;g;ghL – Na2O.CaO.6SiO2 

 fz;zhbapd; ,sF jd;ikia mjpfhpf;f fz;zhb jahhpf;Fk; NghJ Nrh;f;fg;gLk; 

nghUs; - cile;j fz;zhb Jz;Lfs; 

 fl;Lg;gLj;jp Mw;wy; vd;gJ fz;zhbia nkJthfTk;> xNu rPuhfTk; 

Fsph;tpg;gjhFk; 

 fz;zhb jahhpj;jypd; NghJ cUfpa fz;zhb – fl;Lg;gLj;jp Mw;wy; Kiwapy; 

Fsph;tpf;fg;gLfpwJ 

 mjpf Fsph;tpf;fg;gl;l ePh;kj;Jf;F vLj;Jf;fhl;L – fz;zhb  

 fz;zhbf;F Fwpg;gpl;l cUFepiyapy;iy 

 fz;zhbapy; G+Ntiyg;ghL nra;a gad;gLk; Ntjpg;nghUs; - i`l;Nuh GShpf; 

mkpyk; 

 fz;zhbia mhpf;Fk; mkpyk; - i`l;Nuh GShpf; mkpyk; 
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fz;zhbapd; 
tiffs; 

fhzg;gLk; nghUs;fs; gad;fs; 

Nrhlhf; fz;zhb 
(nkd; fz;zhb) 

Nrhbak; fhh;gNdl;> 
fhy;rpak; fhh;gNdl;> 

rpypfh 

[d;dy;> kpd;tpsf;F. 
Nrhjidf; Foha;fs;> lk;sh;fs; 

fbdf; fz;zhb nghl;lhrpak; fhh;gNdl;> 
fhy;rpak; fhh;gNdl;> 

rpypfh 

ntg;gk; jhq;fty;y 
cgfuzq;fs; 

Xsp CLUTk;  
fz;zhb 

nghl;lhrpak; fhh;gNdl;> 
rptg;G nyl;> rpypfh 

%f;F fz;zhb> Gifg;gl 
fUtp> njhiyNehf;fp> 

Ez;Nzhf;fp 
iguf;]; fz;zhb Nrhbak; fhh;gNdl;> 

nghl;lhrpak; fhh;gNdl;> 
fhy;rpak; fhh;gNdl;> 

rpypfh 

rpwpa kUj;Jt Fg;gpfs; 

gpspz;l; fz;zhb 
(mjpf xsp tpyfy; 
vz; nfhz;lJ) 

nghl;lhrpak; fhh;gNdl;> 
nyl; Mf;irL> rpypfh 

cah; juf cgfuzqfs;> 
myq;fhu nghUl;fs; 

 

 Fz;L Jisf;fhj fz;zhb jahhpf;f gad;gLtJ – ghJfhg;G fz;zhb 

 ghJfhg;G fz;zhbapy; ,U fz;zhb mLf;FfSf;fpilNa xsp CLUtf;$ba 

nky;ypa gpsh];bf; nghUs; xl;lg;gl;bUf;Fk; 

 Mfha tpkhdq;fs;> ,uapy; tz;bfs; Mfpatw;wpwy; fhw;Wj; jpiuahf gad;gLk; 

fz;zhb – ghJfhg;G fz;zhb 

 neUg;G gw;whj Milfs; jahhpf;f gad;gLtJ – fz;zhb ,iofs;  

 vz;Nlh];Nfhg; fUtpfspy; gad;gLtJ – fz;zhb ,iofs; 

fz;zhbapy; epw%l;Lk; nghUs; fpilf;Fk; epwk; 

FNuhkpf; Mf;i]L gr;ir 

Nfhghy;l; Mf;i]L ePyk; 

khq;fdPR Mf;i]L Cjh 

Nghpf; Mf;i]L gOg;G 

fhl;kpak; Mf;i]L kQ;rs; 

Nrypdpak; Mf;i]L &gp rptg;G  

10. fhh;gd; 

 fhh;gd; mZf;fs; xd;Wld; xd;W jq;fSf;Fs; ,ize;J ntt;NtW msTila 

rq;fpypj; njhlh;fisAk;> tisaq;fisAk; Njhw;Wtpf;Fk; gz;gpw;F – 

“Nfl;bNdrd;” vd;W ngah; 
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 Gtp Xl;by; cs;s fhh;gdpd; msT – 0.03 % 

 Gtp Xl;by; cs;s fhh;gd;il Mf;i]bd; msT – 0.03% 

 xU jdpkk; xj;j ,aw;gpay; gz;GfisAk;> khWgl;l Ntjpapay; gz;GfisAk; 

nfhz;bUf;Fk; epiy – GwNtw;Wik tbtq;fs; vdg;gLk; 

 fhh;gdpd; GwNtw;Wik tbtq;fs;: 

1. gbfKs;sit v-L. fpuhigl;> ituk; 

2. gbfkw;wit v-L. epyf;fhp> mLg;Gf;fhp kw;Wk; tpsf;F fhp 

 ,aw;ifapy; fhzg;gLk; nghUl;fspy; fbdkhdJ – ituk; 

 fpuhigl;by; fhh;gd; mLf;Ffs; mWq;Nfhz tisaq;fSld; $ba jl;ilahd 

mLf;Ffshf mike;Js;sJ 

 fpuhigl;by; gy;NtW mLf;FfspilNa cs;s gpizg;G – tYtpoe;j thz;lh;thy; 

tpirahFk;. ,g;gz;Ng ve;jpuq;fspy; fpuhigl; caTg; nghUshf gad;gl 

cjTfpwJ 

 ituj;jpy; fhh;gd; mZf;fs; Kg;ghpkhzj;Jl;d $ba tYthd tpirahy; 

gpizf;fg;gl;Ls;sjhy; ituk; fbdkhd nghUshf cs;sJ 

 kpd;rhuj;ij flj;Jk; mNyhfk; - fpuhigl; 

 fpuhigbd; cUFepiy – 3700°C 

 kpd;fyq;fspy; kpd;thahfTk;> ve;jpuq;fspy; caTg; nghUshfTk;> nyl; ngd;rpy; 

nra;aTk;> mZf;fU ciyapy; epA+l;uhid cwpQ;Rk; nghUshfTk; (Moderator)> 

G+r;Rfs; jahhpf;fTk; fpuhigl; gad;gLfpwJ 

 ituj;jpd; gsgsg;Gf;F fhuzk; - KO mf vjpnuhypg;G 

 ituj;jpd; mlh;j;jp – 3.5 fp / nr.kP3 

 ghiwfisj; JisaplTk;> gspq;Ff;f fw;fis mWf;fTk;> fz;zhbia ntl;lTk; 

fUg;G ituk; gad;gLfpwJ 

 fhh;gdpd; GwNtw;Wik tbtkhd Gy;yhPd;fspy; fhh;gd; mZf;fs; Nfhs 

tbtKila %yf;$Wfshf xd;Nwhnlhd;W ,iz;eJ fhzg;gLfpd;wd 

 /Gy;yhPid jahhpj;jth; - gf;kpd;];lh; /Gy;yhPd; 

 gf;fpghy; vd miof;fg;gLtJ – C60 /Gy;yhPd; 

 /Gy;yhPd; tiffs;: C32,  C50,  C60,  C70.  C90.  C120 

 fhh;gd; il Mf;i]L 

 fhy;rpak; fhh;gNdl; ePh;j;j i`l;NuhFNshhpf; mkpyj;Jld; tpidGhpAk; NghJ 
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fhh;gd; il Mf;irL cUthfpwJ 

 cyh; gdpf;fl;b vd;gJ – jpz;k fhh;gd; il Mf;i]L MFk; 

 fhh;gd;il Mf;i]il (-78°C) mstpw;F> Fsph;tpf;Fk; NghJ jpz;k fhh;gd; il 

Mf;i]L cUthfpwJ. 

 fhh;gd; il Mf;i]L xU mkpyj;jd;ik nfhz;l thAthFk; 

 fhh;gd; il Mf;i]bd; gad;fs;: 

 jPaizf;Fk; nghUshfTk;> fhw;Nww;wk; ngw;w Fsph;ghdq;fspYk;> Fsph; rhjdg; 

ngl;bfspy; cyh; gdpf;fl;bahfTk;> rf;fiuj; njhopw;rhiyapy; ePh;k fhh;gd;il 

Mf;irlhfTk;> ryitr;Nrhlh kw;Wk; nuhl;br; Nrhlh jahhpf;fTk; gad;gLfpwJ 

  

 kPj;Njd;: 

 kpf vspa i`l;Nuh fhh;gDf;F cjhuzk; - kPj;Njd; 

 nfhy;yp thA (m) rJg;G epy thA vd miof;fg;gLtJ – kPj;Njd; 

 epyf;fhp thAtpy; fhzg;gLk; kPj;Njd; msT 30% 

 ,aw;if thAtpy; fhzg;gLk; kPj;Njd; msT 80% 

 Ma;tfj; jahhpg;gpy; kPj;Njd; ePhpy; fiuahJ vd;gjhy; ePhpd; fPo;Kfg; 

ngah;r;rpapdhy; Nrfhpf;fg;gLfpwJ 

 kPj;Njdpd; gad;fs;: 

 fhh;gd; - gpshf; jahhpf;fTk;> jhdpaq;fp thfdq;fspy; vhpnghUshfTk;> tPLfspy; 

vhpnghUshfTk; gad;gLfpwJ 

 rhz vhp thAtpy; mlq;fpAs;s thA – kPj;Njd; 

11. fhpkr; Nrh;kq;fs; 

 PET vd;gJ ghyp vj;jpypd; nlhpg;NjNyl; MFk; 

 My;f`hy; njhFjp R – OH 

 My;bi`L njhFjp R – CHO  

 

R 

 fPl;Nlhd; njhFjp    C = O 

R 

 fhh;ghf;]pypf; mkpyq;fs; R – COOH  
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 My;f`hypd; nghJ tha;g;ghL CnH2n+1OH 

 Xhpiza My;f`hypd; nghJ tha;g;ghL  

                                               H 
                                                 
   R – C – OH 
                         

                 H 
 <hpiza My;f`hypd; nghJ tha;g;ghL  

                                 R 
                                                 
             H – C – OH 
                         
                                            R 

 %tpiza My;f`hypd; nghJ tha;g;ghL 

                                 R 
                                                 
             R – C – OH 
                         
                                            R 
 

 vj;jpy; My;f`hy; (C2H5OH) 

 nghpa %yf;$Wfis rpwpa %yf;$Wfshf vd;irk;fspd; cjtpnfhz;L khw;Wk; 

epfo;r;rp – nehjpj;jy; (m) nghq;Fjy; vdg;gLk; 

 njhopw;rhiyfspy; nehjpj;jy; Kiwapy; fUg;gQ;rhw;wpYs;s (rh;f;fiu fopTg;ghF) 

rh;f;fiuapypUe;J vj;jpy; My;f`hy; jahhpf;fg;gLfpwJ 

 fUg;gQ;rhw;wpYs;s Rf;Nuh]d; msT 30% 

 vj;jpy; My;f`hy; jahhpj;jypy; cu%l;bahf gad;gLtJ – mk;Nkhdpak; ry;Ngl; 

(m) mk;Nkhdpak; gh];Ngl;  

                    ,d;th;Nl]; 

 C12H22O11 + H2O    C6H12O6 + C6H12O6 

 

   irNk]; 

 C6H12O6   2C2H5OH + 2CO2   

 nehjpj;jy; Kiwapy; vj;jpy; My;f`hy; jahhpf;Fk; NghJ fpilf;Fk; nehjpj;j 

ePh;kk; - th\; (fopT ePh;kk;) (15% - 18% My;f`hy;) 

 vhp rhuhaj;jpy; 95.6% vj;jdhYk; 44% ePUk; cs;sJ 
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 J}a My;f`hy; (m) jdp My;f`hy; vd;gJ – 100% vj;jpy; My;f`hy; MFk; 

 ghh;khy;bi`L (HCHO) 

 ghh;khy;bi`L Mf;]p[Ndw;wk; miltjd; %yk; ghh;kpf; mkpyKk;> 

mrplhy;bi]L Mf;]p[Ndw;wk; miltjd; %yk; mrpl;bf; mkpyKk; cz;lhfpwJ 

 My;bi`L thpirapy; Kjy; cWg;G – ghh;khy;bi`L 

 fhuk; fye;j nghl;lhrpak; ngh;khq;fNdl; - Ngah; fhuzp vdg;gLk; 

 mk;Nkhdpak; fye;j rpy;th; iel;Nul; - lhyd; fhuzp vdg;gLk; 

 ghh;khy;bi`L mk;NkhdpahTld; tpidGhpe;J fpilf;Fk; Nrh;kk; - A+Nuhl;Nuhgpd; 

(m) n`f;rh nkj;jpyPd; nll;uhkPd; [(CH2)6N4] ,J rpWePuf Giuj;jLg;ghdhf 

gad;gLfpwJ 

 40% ghh;khy;bi`L nfhz;l ePh;f;fiury; - ghh;kyPd; vdg;gLk;. ,J ,we;j 

rlyq;fisAk;> caphpay; khjphpfisAk; ghJfhf;f cjTfpwJ 

 Ngf;iyl; vd;gJ – gpdhy; ghh;khy;bi`L MFk;. ,J kpd;tpir njhlh;Gila 

nghUl;fs; jahhpf;f cjTk; gpsh];bf; nghUshFk;. 

 mrpl;Nlhd; (CH3COOH) 

 fhh;ghf;rpypf; mkpy thpirapy; 2tJ cWg;G MFk; 

 6% - 10% mrpl;bf; mkpyk; - tpdpfh; (Gspf;fhb) vdg;gLk; 

 ikNfhnlh;kh mrpl;b vd;w ghf;Bhpah Kd;dpiyapy; vj;jdhy; Mf;]p[Ndw;wk; 

mile;J fpilf;Fk; nghUs; -- tpdpfh; 

 gdpf;fl;b Nghd;w mrpbf; mkpyk; - 100% mrpl;bf; mkpyk; MFk; 

 mrpbf; mkpyj;ij mrpbf; ePhpyahf khw;w cjTk; ePh; ePf;Fk; fhuzp – gh];gu]; 

ngd;lhf;i]L 

 nry;YNyh]; mrpNll; vd;w nraw;if nghUs; jahhpg;gpy; gad;gLtJ – mrpl;bf; 

mkpyk; 

                                Nrhg;G: 

 Nrhg;G vd;gJ – ePs rq;fpyp mikg;Gila fhh;ghf;rpypf; mkpyq;fspd; Nrhbak; 

(m) nghl;lhrpak; cg;Gf;fs; MFk; 

 nfhOg;G mkpyq;fspd; Nrhbak; cg;Gf;fs; - fbd Nrhg;Gf;fs; vdg;gLk; 

 nfhOg;G mkpyq;fspd; nghl;lhrpak; cg;Gf;fs; - nkd; Nrhg;Gf;fs; vdg;gLk; 

 nfhOg;G mkpyq;fis Nrhbak; i`l;uhf;i]L nfhz;L ePuhw; gFf;Fk; NghJ 

fpilf;Fk; nghUs; - Nrhg;G (,k;Kiw rg;ghdpgpNf\d; vdg;gLk;)  



 

 
80 

 

 ryitg;nghUl;fs; vd;gJ – Nrhbak; cg;Gfs; mlq;fpa ry;Nghdpf; mkpyq;fs; 

MFk; 

 re;ijapy; fpilf;Fk; ryitj;J}spy; 15% - 30% ryitg; nghUl;fs; cs;sd 

 ryitj;J}s; cyh;e;j epiyapy; ,Ug;gjw;F Nrh;f;fg;gLk; Nrh;kk; - Nrhbak; 

ry;Ngl; kw;Wk; Nrhbak; rpypNfl; 

 ePhpYs;s khRf;fis mfw;wTk;> ePhpd; fhuj;jd;ikia epiyepWj;jTk; 

ryitj;J}spy; Nrh;f;fg;gLk; nghUs; - Nrhbak; fhh;gNdl; 

 ePhpy; kpjf;Fk; khRf;fis gba itf;f ryitj;J}spy; Nrh;f;fg;gLk; nghUs; - 

(CMC) (fhh;ghf;rpypf; nkj;jpy; nry;YNyh];) 

 Jzpfis ntz;ikahf;f ryitj;J}Sld; Nrh;f;fg;gLk; nghUs; - Nrhbak; 

ngh;Nghnul; 

 Nrhg;G ePUld; tpidGhpAk; NghJ fpilg;gJ 

1. ePz;l fhh;gd; rq;fpyp (ePiu ntWf;Fk; Kidaw;w thy; gFjp) 

2. fhh;ghf;rpNyl; njhFjp (ePiu Vw;Fk; KidAs;s jiyg;gFjp) 

 ryitg; nghUs; ePhpy; fiuf;fg;gLk; NghJ Njhd;Wk; nfhj;J %yf;$Wfspd; 

ngah; - kpry;]; 

 ryitg; nghUs;fis gad;gLj;Jk;NghJ ePh; khRgLtijj; jtph;f;f Fiwe;j 

fpisAila i`l;Nuh fhh;gd;fs; cs;s Nrh;kq;fisf; nfhz;L ryitg; 

nghUl;fs; jahhpf;f Ntz;Lk; 

                              jhtutpay; 

 

jhtuq;fs; 

 

 

 

 G+th jhtuq;fs;     G+f;Fk; jhtuq;fs; 

          

 

      

         jpwe;j tpijapiy   %ba tpijapiy 

               jhtuq;fs; 

         jhtuq;fs; 

           ([k;Ndh];ngh;k;) 
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       (MQ;rpNah]ngh;k;) 

 

 

 jhNyhigl;    gpiuNahigl;   nlhpNlhigl; 

1. My;fh – gr;irak; cz;L nky;ypa iurha;Lfs; tsh;r;rpaile;j 

v.fh. fpshkpNlhNkhd];  %yk; kz;zpy; Cd;wp th];Fyhh; jpR 

     fhzg;gLk;. jz;L>  cs;sjhy; 

     NtWghL ,y;iy 

 

 fphpg;NlhNfk; vdg;gLk; 

 

2. G+Q;ir (gr;irak; ,y;iy) th];Fyhh; jpR mw;wit v.fh. irf;f]; 

v.fh. <];l;> mfhhpf];  v.fh. kh]; hpf;]pah>  mkuhe;j]; 

     GNdhpah> khh;fd;rpah neg;gpNuhypgp]; 

         Nrhyhdrpy;yh 

 ,j;jhtuq;fs; vspa clyikg;G 

 nfhz;lit. ,j;jhutq;fspy; jpR  

 NtWghL fhzg;gLtjpy;iy 

 

 

 tpl;Nlf;fhpd; Ie;Jyf tha;g;ghL: 

 Ie;Jyf tha;g;ghLfis fz;lwpe;jth; - tpf;Nlf;fh; 

1) nkhdpuh – njspthd cl;fU ,y;yhj xU nry; caphpfs;. v.fh. ghf;Bhpah> 

itu]; 

2) GNuhl;b];lh – njspthd cl;fU cs;s xU nry; caphpfs;. v. fh. 

fpshkpNlhNkhdh]; 

3) G+Q;ir – gr;irakw;w xU nry; my;yJ gy nry; jhtu mikg;G 

4) gpshz;Nl – gr;iraKila gy nry; jhtuk; 

5) mdpkhypah – gy nry; tpyq;F  

 1. ghf;Bhpah: 

 rpW Fr;rp vdg;nghUs; 

 fz;lwpe;jth; - Mz;ld;thd; Y}thd;`hf; (ghf;Bhpahy[papd; je;ij) 

 ghf;Bhpahit gw;wp gbg;gJ – ghf;Bypahy[p 
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 cyfpy; Njhd;wpa Kjy; caphpdk; - ghf;Bhpah 

 xU nry; caphp (GNuhNfhpahl;bf;) rhWz;zp & xl;Lz;zp 

 $l;L Ez;Nzhf;fp %yNk fhz KbAk; 

 njspthd cl;fU> cl;fU rt;T ,y;iy 

 b.vd;.V. kw;wk; Mh;.vd;.V cs;sJ 

 nry;Rtiu Rw;wpa jbj;j ciw – Nfg;#y; fhzg;gLk; 

 Nfg;#y; ghyprhf;fiuL (m) ghypngg;illhy; MdJ 

 nry;Rthpy; fhzg;gLk; nghUs; - nghJthf %hpd; (m) ngg;bNlhfpisNfhd;  

 fpuhk; nefbt; ghf;Bhpahtpd; nry;Rthpy; -- iyg;Ngh GujKk;> fpuhk; ghrpbt; 

ghf;Bhpahtpd; nry; Rthpy; nlf;Nfhapf; mkpyKk; cs;sd 

 kuGg;nghUs; - epAf;spaha;L (m) FNuhNkl;bd; clyk;. ,J xw;iw ,ioahy; 

MdJ 

 irl;Nlhg;gpshrj;jpy; 70S tif iuNrhNghk; cs;sJ 

 irl;Nlhg;gpshrj;jpy; fhzg;gLk; gpsh];kpL -- <hpio b.vd.V. tpdhy; MdJ 

 irl;Nlhg;gpshrj;jpy; cs;Nehf;fp Fope;J fhzg;gLk; mikg;G – kPNrhNrhk; 

vdg;gLk; 

 czT+l;l Kiw - ,uz;L tif: 

1. jd; czT+l;lk; 

xspr;Nrh;f;if %yk; (v-L) gRk; fe;jf ghf;Bhpah 

Ntjpr;Nrh;f;if %yk; (v-L) iel;NuhNrhNkhd]; 

2. rhh;G Cl;lKiw (,we;j nghUs; %yk;) (v-L) v];n]hprpah Nfhiy  

 tbtq;fs;: 

 1. fhf;f];: Nfhs tbtk; v-L nrf;Nfh eh];lhf; 

ikf;Nuh fhf;f];  - jdp tbtk; 

bg;Nshfhf;f];   - ,U Nfhsk; tbtk; 

];l;nug;Nlhfhf;f];  - rq;fpyp tbtk; 

];iligNyhfhf;f];  - jpuhl;ir nfhj;J tbtk; 

 2. Ngrpy;y]; - Nfhy; (m) Fr;rp tbtk; (v-L) Nyf;Nlh Ngrpy;y]; 

 3. ];ighpy;yk; - RUs; tbtk; (v-L) nyg;Nlh];iguh 

 4. tpg;hpNah – fkh tbtk; (v-L) tpg;hpNah fhyNu 

 5. fhk;Gila ghf;Bhpah (v-L) NfypNah ney;yp ngU[PNdhyh 
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 6. Nkhl;LtpLk; ghf;Bhpah (v-L) NuhNlh ikf;Nuhgpak; 

 7. ikrPypa ,io ghf;Bhpah (v-L) ];l;nug;NlhikrP]; fphprpa]; 

 8. ,io tbt raNdh ghf;Bhpah (v-L) ePyg; gRk; ghrpfs; 

 ghf;Bhpahf;fspd; ,af;fj;jpw;F cjTtJ – firapio 

 fpuhk; ghf;Bhpahtpy; fhzg;gLk; vz;zw;w Nuhkk; Nghd;w mikg;G – igyp (m) 

gpk;gphpNa 

 firapio mbg;gilapy; ghf;Bhpahtpd; tiffs;: 

1. xw;iwf; firapio  - NkhNdh biuf]; 

2. ,UKiw firapio  - Mk;gpbiuf]; 

3. xU fw;iw firapio  - NyhNghbiuf]; 

4. firapioaw;wit   - Vbiuf]; 

5. nry;iy Rw;wp firapio - nghpbiuf]; 

 rhjfkw;w #o;epiyapy; Ngrpy;y];> fpsh];bhpbak; Mfpa ghf;Bhpaq;fs; 

jd;idr;Rw;wp mikj;J jd;idr;Rw;wp mikj;Jf;nfhs;Sk; ciw – 

vz;Nlh];Nghh;fs; vdg;gLk; 

 vz;Nlh];Nghhpy; cs;s mkpyk; -- bgpfpNshdpf; mkpyk; 

 ghf;Bhpahtpd; ,dg;ngUf;fk; - ,U rk gpsT Kiw 

 ed;ik jUk; ghf;Bhpaq;fs; 

 #NlhNkhdh]; tif ghf;Bhpaq;fs; ngl;Nuhypa nghUl;fis rpijf;fpd;wd 

 ghf;Bhpahtpd; fhw;wpy;yh Rthrk; %yk; Gujq;fs; rpije;J xt;thj kz;Kila 

nghUl;fshf (i`l;u[d; ry;igL> mk;Nkhdpah> mkPd;];) khw;WtJ – mOFjy; 

vdg;gLk; 

 ghiy RitA+l;Ltjhf khw;Wk; ghf;Bhpaq;fs; -- Nyf;Nlh Ngrpy;y];> 

Y}f;Nfheh];lhf; fphpNkhNd  

 ghiy Gspf;fr; nra;Ak; ghf;Bhpah – Nyf;NlhNgrpy;yh;];. ,J yhf;Nlhi] 

yhf;bf; mkpykhf khw;WfpwJ 

 ghypy; cs;s Gujk; - Nfrpd; 

 khit Gspf;fr; nra;Ak; ghf;Bhpah – Y}f;Nfheh];lhf; kPrd;buha;b]; 

 iel;u[id epiyg;gLj;Jk; ghf;Bhpah – iraNdh ghf;Bhpa tif (v-L) 

mprl;Nlhghf;lh; mrpl;il> mdgpdh> mNrhyh> eh];lhf; 

 mtiuFLk;g Nth; Kz;Lfspy; iel;u[id epiyg;gLj;Jk; ghf;Bhpah – 

iuNrhgpak; 



 

 
84 

 

 Gifapiy> Njapiy kzf;fTk;> Njhy; gjdplTk; gad;gLk; ghf;Bhpah – 

fpsh];bhpbak; 

 nfhRit xopf;fg; gad;gLk; ghf;Bhpah – Ngrpy;y]; JhpQ;nrdp]p]; 

jPik jUk; ghf;Bhpaq;fs; 

  ghf;Bhpahf;fshy; jhtuq;fSf;F Vw;gLk; Neha;fs;: 

 vYkpr;ir Nfd;rh; - rhe;NjhNkhd]; rpl;hp (Ngrpy;y]; fpuhk; nefl;bt; tif)  

 fhul; - nkd;mOfy; Neha; 

 ney; - gpisl; Neha;> ntg;G Neha; (rhe;NjhNkhd]; rpl;hp) 

 ghf;Bhpahf;fshy; kdpjDf;F Vw;gLk; Neha;fs;: 

Neha;fs; ghf;Bhpaq;fs; 

czT eQ;rhjy; fpsh];bhpbak; 

ilgha;L Rhy;Nkhndy;yh ilgp 

Nyg;Nlh];igNuhrp]; (vyp rpWePh; %yk;) nyg;Nlh];igNuh ,z;Nlh Nuhfd;]; 

fhrNeha; ikf;Nfhghf;Bhpak; bA+gh;FNshrp]; 

 

njhONeha; (r%f Neha; (m) 

N`d;rdpd; Neha; 

ikf;Nfhghf;Bhpak; nyg;Nu 

Fhyuh tpg;hpNah fhyNu 

 

 tpyq;F Neha;fs;: 

 Me;j;uhf;]; - Ngrpy;y]; Me;j;uhf;]p]; (,J kdpjidAk; ghjpf;Fk;) 

 EiuaPuy; fhrNeha;  

 bA+gh;Fypd; Njhy;Neha; Nrhjid %yk; cWjp nra;ayhk; 

v];n]hpah Nfhiy ghf;Bhpah: 

 Nfhy;tbtk;> fpuhk; nefl;bt; tif. kdpjd; kw;Wk; tpyq;F Flypy; trpf;fpwJ 

 epA+f;spa]; gFjpapy; <hpio b.vd;.V ([PNdhkpf; b.vd.V) cz;L  

 irl;Nlhg;gpshrj;jpy; cs;s tl;ltbt [PNdhk; my;yhj b.vd;.V. gpsh];kpl; 

vdg;gLk;. ,t;tif ghf;Bhpahtpy; gpk;gphpNa fhzg;gLfpwJ 

 ,dg;ngUf;fk;: ,Urkg;gpsT Kiw> ,izT Kiw 
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2. itu]; 

 xU KOikahd itu]; - tphpahd; vdg;gLk; 

 Nfg;rpl; (m) Nfg;Nrhkpah; vd;w Guj ciwapy; #og;gl;l epA+f;spf; mkpyj;ij 

(epAf;spaha;L) cilaJ 

 rpy itu];fs; nfhOg;G ciwahy; MdJ 

 b.vd;.V (m) Mh;.vd;.V. cs;sJ 

 ghf;Bhpaq;fisj; jhf;Fk; itu];fs; ghf;BhpahNg[;fs; (T4 itu];fs;) vdg;gLk; 

 Kjypy; fz;Lgpbf;fg;gl;l itu]; -- Gifapiy nkhirf; itu]; (TMV itu];). 

,jidf; fz;lwpe;jth; bkpl;hp ItNdh];fp 

 itui] gbfkhf;fpath; - ];lhd;yp 

 nghpak;ik Neha;f;F jLg;G kUe;jpid fz;Lgpbj;jth; - vl;th;L n[d;dh; 

 jht itu];fs; Mh;.vd;.Vf;fshy; MdJ. tpyq;F itu]; kw;Wk; ghf;BhpahNg[;fs; 

b.vd;.Vf;fshy; MdJ 

 itu];fis vnyf;l;uhd; Ez;Nzhf;fpahy; kl;LNk fhz KbAk; 

 kpy;yp ikf;uhd; (m) ehNdhkPl;luhy; msf;fg;gLfpwJ 

 kpfr;rpwpa itu]; -- rhl;biyl; itu]; 

 kpfg;nghpa itu]; -- cUisf;fpoq;F itu]; 

 Nfhstbt itu]; - ,d;GSad;]h 

 ePs; cUis tbt itu]; (TMV) 

 jiyg;gpul;il tbt itu]; - ghf;BhpahNg[; 

 nrq;fy; tbt itu]; - mk;ik itu]; 

 kdpjDf;F cz;lhFk; itu]; Neha;fs;: 

 ntwpeha;f;fb (Nugp];)> jLkd;> rpd;dk;ik> nghpak;ik> Gl;lhsk;ik> 

kQ;rs;rhkhiy> nghd;Df;F tPq;fp> ,sk;gps;isthjk; (NghypNah)> va;l;];> 

[g;ghdpa %isf;fha;r;ry; 

 fhy;eilfSF;F cz;lhFk; itu]; Neha;fs;: 

 tha;f;fhyb Neha;> gR mk;ik> Nfhop mk;ik> Nfhkhhp 

 jhtuq;fSf;F cz;lhFk; itu]; Neha;fs;: 

 Gifapiy – nkhirf; Neha;> gy;tz;z Neha;  
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thio – cr;rp nfhj;JNeha; 

cUis - ,iyr;RUs; Neha; 

gPl;&l; - kQ;rs; Neha; 

 Ntwpeha;f;fbf;F (Nugp]; (m) i`l;NuhNghgpah) kUe;J fz;lwpe;jth; Y}ap 

ghap];bah; 

 jLkd; -- iuNdh itu]; (RNA tif) 

 [g;ghdpa %isf;fha;r;ry; - B Mh;Ngh itu]; - fpA+yf;]; nfhR %yk; guTfpwJ 

 va;l;]; (Acquired Immuno Deficiency Syndrome) 

 cz;lhf;FtJ: HIV (Human Immuno Deficiency Virus) 

 HIV itu]; - nfhOg;G ciw nfhz;l RNA itu]; 

 va;l;]; guTk; Kiw: clYwT> uj;jk;> jha; to Nra; 

 va;l;i] fz;lwpAk; Nrhjid – vyPrh (ELISA) Nrhjid 

 va;l;i] cWjpg;gLj;Jk; Nrhjid – nt];lh;d; gpshl; Nrhjid 

 tho;ehis ePl;bf;Fk; kUe;J AZT (mrpl;Nlhijkpbd;) 

3. G+Q;irfs;: 

 gr;irakw;w jhNyhigl; tif jhtuk; - G+Q;ir 

 G+Q;it gw;wp gbf;Fk; gbg;G – ikf;fhy[p 

 G+Q;ir – gy nry;fyhshd ANfhpahbf; tif 

 Nth;f;fliyapYs;s G+Q;ir – nrf;Nfh];Nghuh (xl;Lz;zp) 

 iuNrhg];> mfhhpf]; ig];Nghu]; (eha;Fil) – rhWz;zp 

 G+Q;irapd; clyk; ikrPypak; vdg;gLk; 

 G+Q;irapd; ikrPypaj;jpYs;s nky;ypa ,io – i`g;ghf;fs; vdg;gLk; 

 G+Q;irapd; nry;Rthpd; ifl;bd; kw;Wk; nry;YNyh]hy; MdJ 

 G+Q;irapd; nt[pNll;bt; epiy – jhy]; vdg;gLk; 

 kuf;fl;il G+Q;irapd; ngha; - irNyh gpy;y]; 

 Kb my;yJ khl;Lf;nfhk;gpd; kPJ tsh;tJ – nful;bNdhgpy;y]; 

 cah;epiyj; jhtuq;fspy; $l;Laphpahf tsh;git – ikf;Nfhiurh  

 ghrpfSld; tsh;git – iyf;fd;fs; 

 xU nry; G+Q;ir v-L <];l; (nehjpj;jy; Kiwapy; My;f`hy; jahhpf;f 

gad;gLfpwJ) 
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 cz;zf;$ba fhshd;fs; -- mfhhpf]; ig];Nghu]; (eha;Fil fhshd;)> 

ty;Nthpay;yh ty;NtrpNa (rpg;gpf;fhshd;) 

 <];l;by; -- itl;lkpd; V> kw;Wk; gp fhk;nsf;]; cs;sJ 

 ,dg;ngUf;fk;: 

 cly;> ghypyh> ghypd ,dg;ngUf;fk; Mfpait eilngWfpwJ 

cly; ,dg;ngUf;fk; -- 1) i`g;ghf;fs; %yk; Jz;lhjy; Kiwapy; 

eilngWfpwJ 2) jirtop ,dg;ngUf;fk; - nkhl;LtpLjy;> ];fpspNuhrpak; 

irNrhkhh;fs; %yk; eilngWfpwJ 

ghypyh ,dg;ngUf;fk ; - #];Nghh;> ];NghuQ;rpNah];Nghh;> nfhdpbNah]Nghh;> 

vz;Nlh];Nghh;fs; %yk; eilngWfpwJ 

 efUk; jpwdw;w ];Nghh; - ];Nghud;rpNah];Nghh; 

ghy; ,dg;ngUf;fk;: 

 Mz;> ngz; ,dg;ngUf;f cWg;G xNu jhy]py; fhzg;gl;lhy; mJ N`hNkhjhypf; 

my;yJ NkhNdh]pa]; vdg;gLk; 

 Mz;> ngz; ,dg;ngUf;f cWg;G ntt;NtW jhy]p; fhzg;gl;lhy; 

n`l;bNuhjhypf; my;yJ ilNahrp]; vdg;gLk; 

 jhyrpd; cly; KOtUk; ,dg;ngUf;f cWg;ghf khWk; epiy = N`hNyhfhh;gpf; 

 xU rpy gFjp kl;Lk; ,dg;ngUf;f cWg;ghf khWk; epiy – A+fhh;gpf; 

 Nfkpl;lhQ;rpaj;jpypUe;J Njhd;Wk; xj;j NfkPl;Lfs; - INrhNfkp vdg;gLk; 

 Nfkpl;lhQ;rpaj;jpypUe;J Njhd;Wk; NtWgl;l NfkPl;Lfs; - midNrhNfkp vdg;gLk; 

 Mz; Nfkpl;Lfs; - Me;jpNuhNrhtha;L my;yJ ];ngh;kl;bl;Lfs; cUthFkplk; - 

Me;jphpbak; 

 ngz; Nfkpl;Lfs; cUthFkplk; - CNfhdpak; 

 Nfkpl;Lfspd; ,izT – fUTWjy; vdg;gLK; 

 G+Q;irapd; Nth;g;gFjp – iurha;L my;J `h];Nlhhpaq;fs; vdg;gLk; 

 Ks;sq;fp kw;Wk; fLF FLk;g jhtuq;fspy; ntz;JU Nehia cUthf;Fk; 

xl;Lz;zp fhshd; - my;GNfh fhz;blh. ,it nfhdpbNah];Nghh; %yk; 

,dg;ngUf;fk; milfpd;wd 

 nfhdpbNah];Nghh; xd;Wld; xd;W gr;irj;jl;Lfshy; Md jpRf;fshy; 

,izf;fg;gl;Ls;s gFjp -- ,];j;k]; kw;Wk; gphpT nry;fs;  
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jhtuj;jpd; ngah;  G+Q;irahy; Vw;gLk; Neha;fs; 

fLF> Ks;sq;fp  ntz; JU Neha; 

NfhJik fU JU Neha; 

fUk;G  nrt;tOfy; Neha; 

cUisf;fpoq;F  gpd;Njhd;W ntg;G Neha; 

Ks;sq;fp  ntz;JUNeha; (my;GNfh fhz;blh 

vd;w G+Q;irahy; Vw;gLfpwJ) 

 

 mfhhpf]; (eha;f;Fil fhshd;) 

 mfhhpf]; fhshdpy; cs;s Fil Nghd;w mikg;G – igypa]; vdg;gLk; 

 mfhhpf]; fhshdpy; cs;s jz;L Nghd;w mikg;G - ];ilg; vdg;gLk; 

 mfhhpf]; fhshdpy; igypa]Pf;Fk; ];ilg;Gf;Fk; ,ilNa cs;s tisak; 

Nghd;w mikg;G – Mdy]; vdg;gLk; 

 

 mfhhpf]; fhshdpy; igypa]pd; mbg;gFjpapy; Ez;jl;Lf;fs; cs;sd. 

neUf;fkhd i`g;ghf;fshyhd Ez;jl;bd; ikag;gFjp – l;uhkh vdg;gLk; 

 l;uhkhtpd; ,Ugf;fq;fspYk; fhzg;gLgit – Jiz i`kPdpaq;fs;. ,J rpwpa 

cUz;l nry;fshy; mike;j mLf;F MFk; 

 Jiz `kPdpaj;jpd; ,Ugf;fq;fspYk; fhzg;gLgit – i`kPdpak;. ,g;gFjpapy; 

tskpf;f ng]pbak;fs; kw;Wk; tskw;w ghuhigrp];fs; Mfpa nry;fs; 

fhz;gLfpwd;wd 

 fhshd; tpj;Jf;fs; vdg;gLtJ - ];Nghh;fs; my;yJ rpwpa ikrPypa Jz;Lfs;  

 fhshd; tpj;Jf;fis tsuNtz;ba tsh;jsj;jpy; ,l;L fyf;Fk; Kiw - 

];ghd;dpq; vdg;gLk; 

 fhshd; tsh;j;jypy; tsh;jsj;jpy; ikrPypak; tsh;e;j gpwF> fspkz; my;yJ 

rhz cuj;jpid fyf;Fk; Kiw – Nf]pq; vdg;gLk; 

 

 

 ngdprpypak;: (ngdprpypak; nehl;Nll;lk;) 

 tFg;G : M];NfhikrPl;]; 

 rhWz;zp tif G+Q;ir 
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 fz;lwpe;jth; - mnyf;rhz;lh; gpskpq; 

 thpir: m];ngh;[py;y]; 

 ,it gr;ir my;yJ ePyg;G+Q;ir vd miof;fg;gLfpwJ 

 nuhl;b kw;Wk; ntz;nza; Mfpa czTg;nghUl;fis ghohf;FfpwJ 

 xt;nthU nry;ypYk; ,uz;L my;yJ mjw;F Nkw;gl;l epA+f;spa]; cs;sJ 

 ,jd; Nrkpg;Gg; nghUs; - vz;nza;Jspfs; 

 ,dg;ngUf;fk; 1) jiotop ,dg;ngUf;fk; - ];fpspNuhrpak; %yk;  

2) ghypyh ,dg;ngUf;fk; - nfhdpbNah];Nghh; my;yJ Ma;baq;fs; %yk; ghypyh 

,dg;ngUf;fk; (rf;fiu tsh;jsj;jpy;) eilngWfpwJ  

 Ngdprpypak; nehl;Nll;lk;> ngdprpypak;> fpiuNfh[pdk; Mfpa G+Q;irfs; Ez;Zaph; 

vjph;gnghUs;fshFk; 

 ngdprpypak; fphpNahgpy;yk; - Njky;> gil> kw;Wk; Nrj;Jg;Gz;Zf;F kUe;J 

 ngdprpypak; uhf;fpNghh;b> ngdprpypak; fhkk;ngh;b – ghyhilf;fl;b jahhpf;f 

gad;gLfpwJ 

4. caphpd mikg;G epiy 

  

czT+l;lk; caphpdk; 

rhWz;zp Kiw jhtu Kiw) A+f;spdh 

tpyq;FKiw mkPgh 

xl;Lz;zp Kiw gpsh];Nkhbak; 

 

 FNshuy;yh xU gr;irg;ghpr ,dj; jhtukhFk; 

 gpsT Kiw (m) ,izT Kiw ,dg;ngUf;fk; eilngWjy; - vz;lkPgh 

`p];lhypfh 

 vz;lkPgh `p];lhypfh vd;w xl;Lz;zp %yk; Vw;gLk; Neha; - mkPgpf; rPjNgjp  

 

 

 

 fpshkpNlh Nkhd];: 

 tFg;G: FNshNuhigrp 

 jhNyhigl;lh tifiar; Nrh;e;jJ 
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 “Green Yeast” vd;wiof;fg;gLfpwJ 

 xU nry; caphp. gr;irak; cz;L 

 ed;dPh; tho; My;fh. ,U firapioAila xU nry; My;fh 

 ,jd; nry;Rth; - nry;YNyh]hy; MdJ 

 ,jpYs;s gRq;fzpfk; fpz;zk; tbtKilaJ 

 ,jpYs;s ighpdha;L - ];lhh;r; cw;gj;jp nra;fpwJ 

 fpshkpNlhNkhd]pd; nry;ypd; ,af;fj;Jf;F cjTk; fz; Nghd;w mikg;gpd; 

ngah; - ];bf;kh 

 ,jd; tho;f;if Row;rpapy; xw;iwka epiyNa NkNyuq;fp fhzg;gLfpwJ 

 ,dg;ngUf;fk;: 

 ghypyh Kiw: 

1. #];Nghh;: ePh; kpFe;j #oy; 

2. vgpNshNdh];gpah;: twz;l fhyj;jpy; eilngWfpwJ 

3. `pg;NshNdh];Nghh;: kpd twz;l fhyj;jpy; eilngWfpwJ 

4. ghnky;yh epiy: rhjfkpy;yhj #o;epiyapy; eilngWfpwJ 

 

 ghypdg;ngUf;fk;: INrhNfkp Kiwapy; eilngWfpwJ 

 kugpay; Ma;Tf;F Kf;fpa fhuzpahf gad;gLk; My;fh – fpshkpNlhNkhd]; 

 i`l;u[d; vhpnghUs; jahhpf;f %yg;nghUshf gad;gLk; My;fh – 

fpshkpNlhNkhd]; 

A+f;spdh: 

 njhFjp: GNuhl;NlhNrhth 

 tFg;G: kh];bNfhNghuh 

 gr;irak; cz;L 

 ,jd; cliy Rw;wpAs;s nghpf;fps; ciwNa ,jd; epiyahd jd;ikf;F fhuzk; 

 rptg;G epw fz;Gs;sp - ];bf;kh vdg;gLk; 

 cly; ikaj;jpy; cl;fU cs;sJ 

 ighpdha;L ];lhh;ir cw;gj;jp nra;fpwJ 

A+f;spdh ,lg;ngah;r;rp nra;Ak; Kiw: 

1. firapio cjtpahy; a) KWf;F mirT %yk; ,lg;ngah;r;rp nra;fpwJ 
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b) JLg;G tif mirT %yk; ,lg;ngah;r;rp nra;fpwJ 

2. A+f;spdha;L %yk; ,lg;ngah;r;rp nra;fpwJ 

czT+l;lk;: 1) gr;irak; %yk; (jhtu tif) 2) ePhpy; kl;fpa nghUspd; rhw;iw 

cwpQ;Rjy; %yk; eilngWfpwJ 

Rthrpj;jy;: guty; Kiw %yk; eilngWfpwJ 

fopT ePf;fk;: Ez;Fkpopfs; %yk; (mk;Nkhdpah fopT) eilngWfpwJ 

   ,dg;ngUf;fk;: 

1) ,U rk gpsT %yk; - rhjfkhd ePh;epiwe;j #o;epiyapy; nrq;Fj;jhf 

eilngWfpwJ. Vikl;lh]p]; %yk; cl;fU gphpe;J A+f;spdh ,U Gjpa 

caphpfshf gpsTUfpwJ 

2) gytif gpsj;jy; - rhjfkw;w #o;epiyapy; ngypf;fpisr; Rw;wp “rp];l;” ciw 

cUthfp gy caphpfshf gpsTWfpwJ 

ghukPrpak; fhl;Nll;lk;:  

 njhFjp: GNuhl;NlhNrhth 

 tFg;G: rPypNal;lh 

 ,J nrUg;Gaphp vdg;gLk; 

 tha;g;gs;sk; ngah; - nghp];Nlhkpay; 

 cly; KOtJk; cs;s FW ,iofs; ,lngah;r;rpf;Fk;> czT Nrfhpf;fTk;> 

czh;r;rp cWg;ghfTk; gad;gLfpwJ 

 cliy %bAs;s rt;T – ngypf;fps; vdg;gLk; 

 ngypf;fpspd; fPo;g;Gwk; fhzg;gLk; rpwpa fjph; tbt igfSf;F biuNfhrp];Lfs; 

vd;W ngah;. ,J er;Rj;jd;ikAs;s jputj;jhy; #og;gl;L ghJfhg;G cWg;ghf 

nray;gLk; 

 ,uz;L cl;fU cilaJ 1) Nkf;Nuh cl;fU 2) ikf;Nuh cl;fU  

 Nkf;Nuh cl;fU – tsh;rpij khw;wj;ij fl;Lg;gLj;Jk; 

 ikf;Nuh cl;fU - ,dg;ngUf;fj;ij fl;Lg;gLj;Jk; 

 fopTePf;fk; - Ez;Fkpo; %yk; eilngWfpwJ 

ghukPrpak; ,lg;ngah;r;rp nra;Ak;Kiw: 

1) cly; RUf;f ,af;fk; (m) nkl;lhNghyp (GNuhl;Nlhgpshrj;jpy; cs;s “ikNahepk;” 

vd;w Ez; jir ehh; RUq;Fk; NghJ vw;gLk; epfo;T 2) FW ,io ,af;fk; 

czT+l;l Kiw: 
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 irf;Nshrp]; Kiwapy; (m) Ez;Fkpo; Rw;rp %yk; eilngWfpwJ 

,dg;ngUf;fk;: 

1) ghypyh Kiw (rhjf#o;epiy) 2) ghy; Row;rp Kiw (fhQ;RNr\d;) cs;sJ 

mkpgh: 

 xU nry; caphp 

 ngha;f;fhy;fs; %yk; ,lg;ngah;r;rp eilngWfpwJ 

 Fwpg;gpl;l tbtk; fpilahJ 

 ,U rkgpsT Kiwapy; ,dg;ngUf;fk; eilngWfpwJ 

];igNuhifuh: 

 FNshNuhigrpNa tifiar; rhh;e;jJ 

 gr;irg;ghrpahFk; 

 ePh;g;gl;L vd;W miog;gh; 

 gy nry; nfhz;l ePz;l tbTilaJ 

 ,jd; mbnry;yhdJ jsj;ijg; gw;wpf; nfhs;tjhy; gw;Wnry; vdg;gLk; 

 

 ,jd; nry;Rth; ,uz;L mLf;F nfhz;lJ 

1. ntspaLf;F – ngf;bdhy; MdJ 

2. cs; mLf;F – nry;YNyh]hy; MdJ 

3. gRq;fzpfq;fs; - ehlh Nghd;w RUs; tbtk;. ,jpy; fhzg;gLk; Nfhs tbt 

mikg;G – ighpdha;Lfs; vdg;gLk; 

  ];igNuhifuhtpd; ,dg;ngUf;f Kiw: 

1. cly; ,dg;ngUf;fk; - J}z;ly; Kiw  

2. ghypyh ,dg;ngUf;fk; - VgpNshNdh];Nghh;fs;> VifNdl;Lfs;> 

ghh;j;jNdh];Nghh;fs; %yk; eilngWfpwJ 

3. ghypd ngUf;fk; - ,izTKiw %yk; eilngWfpwJ 

a) Vzp ,izT - ,U ntt;NtW ,iofSf;F ,ilapy; eilngWfpwJ 

b) gf;f ,izT – xU ,ioapd; ,U mLj;jLj;j nry;fSf;fpilNa 

eilngWfpwJ 

 ghypdg;ngUf;f Kiwapy; VgpsNdhNfkpl; cUthfpagpd; efUk; Mz;Nfkpl;> efuh 

ngz;Nfkpl; ,iz;eJ irNfhl;];Nghiu Njhw;Wtpj;J Gjpa ,io Njhd;Wk; 

,dk; ghrp v.fh. ];lhh;r; 
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FNshNuhigl;lh gr;irg;ghrp vz;l;Nuhkhh;gh FNshNuhgpy; ];lhh;r; 
iraNdhigl;lh gOg;Gghrp rh;fhrk; NykpNdhpad; ];lhh;r;R 

(igf;NfhNre;jpd;) 
NgNahigl;lh rptg;Gghrp fphpndy;yh GNshhpbd; ];lhh;r;R 

(igf;Nfh vhpj;hpd;) 
NehNlhigl;lh ePyg;gr;irg;ghrp eh]lhf; iraNdhigrp ];lhh;r;R 

(igf;Nfhiradpd;) 

 mfhh; - mfhh; vd;w nghUs; n[y;ypbak; kw;Wk; fpuh]pNyhpah Nghd;w rptg;G 

My;f`hspypUe;J jahhpf;fg;gLfpwJ 

 ilahl;likl; vd;gJ lahl;lk; vDk; ghrpapypUe;J cUthFk; nghUshFk;. ,jd; 

gad; rh;f;riu Miyfspy; jputq;fis tbfl;lTk; ngapz;l; jahhpf;fTk; 

gad;gLfpwJ 

 [g;ghdpah; cz;zf; $ba ghrpfs; - nfhk;G> muhkp> kpU 

 Gujr;rj;jpw;fhf tsh;f;fg;gLk; ghrpfSf;F v.fh. Fnshnuy;yh> ];igUypdh  

 i`buh> <];l; - “nkhl;L tpLjy;” Kiwapy; ,dg;ngUf;fk; nra;fpwJ 

 FNshnuy;yh> fpshkpNlhNkhdh]; - xU nry; ghrpfs; 

 thy;thf;]; - fhydp mikT nfhz;lit 

5. gpiuNahigl;Lfs;: 

 ePh; kw;Wk; epyj;jpy; tho;tjhy; ,it jhtu cyfpd; ,Utho;tpfs; vdg;gLk; 

 th];Fyhh; jpR ,y;iy 

 jhtu clyk; - jhy]; my;yJ Nfkpl;Nlhigl; vdg;gLk; 

 tho;f;if Row;rp – 2 tifg;gLk; 

1. Nfkpl;Nlhigl; - jdpj;J thOk;. xUka epiy my;yJ `hg;sha;L epiy 

2. ];NghNuhigl; - Nfkpl;Nlhigl;il rhh;e;J thOk;. ,Uka epiy my;yJ 

bg;sha;L epiy 

 ];NghNuhigl; re;jjpapd; Kjy; nry; - irNfhl; 

 Nfkpl;Nlhigl; re;jjpapd; Kjy; nry; - xU ka ];Nghh; 

 ,dg;ngUf;fk;: ghypdg;ngUf;fk; - Nfkpl;Lfs; %yk; eilngWfpwJ 

Hpf;]pah: 

 gpiuNahigl; tif jhtuk; MFk; 

 jhtu cyfk; -- Nfkpl;Nlhigl; tifiar; rhh;e;jJ 

 gRq;fzpfk; %yk; xspr;Nrh;f;if eilngWfpwJ 

 ghud;ifkh nry;fs; %yk; ];lhh;r;R kw;Wk; ePiu Nrkpf;fpwJ 



 

 
94 

 

,dg;ngUf;fk;: 

 ,dg;ngUf;fk; ,U tifg;gLk; mit: 

1) jio top ,dg;ngUf;fk; (Jz;lhjy; kw;Wk; Ntw;wpl fpisfs; %yk; 

eilngWfpwJ 

2) ghy; ,dg;ngUf;fk; (ePhpy; eilngWfpwJ) 

 Mz; ,dg;ngUf;f cWg;G – Me;jphpbak; vdg;gLk; 

 ngz; ,dg;ngUf;f cWg;G – Mh;f;fpNfhdpak; vdg;gLK; 

 Me;jphpbaj;jpypUe;J Me;j;Nuhnrl; jha; nry;ypypUe;J (Me;j;Nuh #tha;Lfs;) ,U 

firgpio nfhz;l Mz; Nfkpl; cUthfpwJ 

 

ghy; ,dg;ngUf;fk; eilngWk; Kiw: 

   Nfkpl;Nlhigl; 
    
 
 Me;jphpbak;   Mh;f;fpNfhdpak; 
           
        
 
 Me;j;Nuh#tha;L   mz;lnry; 
          
 
        fUKl;il 
         
      ];NghNuhigl; 
         
    ];Nghh; jha; nry; 
         
    ];Nghh;fs; (];NghNuhigl;) 
         
    Gjpa jhtuk; 

 

 re;jjp khw;wk; vd;gJ Nfkpl;Nlhigl; kw;Wk; ];NghNuhigl; re;jjp khwpkhwp 

fhzg;gLtjhFk; 

6. nlhpNlhigl;Lfs;: 

 ,j;jhtuq;fs; ];NghNuhigl; re;jjp MFk; 

 jhtuj;jpd; jz;L – irNrhk; tifia rhh;e;jit 
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 irNrhkpy; ,Ue;J Njhd;Wk; gf;fthl;L fpisfspd; ngah; - ];Nlhyd; vdg;gLk;  

 ];NlhydpypUe;J Njhd;Wk; rpW fpisfs; -- ];lhf; vdg;gLk; 

 ,j;jhtuj;jpYs;s ,iyfs; -- /gpuhz;Lfs; vdg;gLk;. ,jpypUe;J ];Nghh;fis 

Njhw;Wtpf;Fk; ];NghNuhNfhdpaw;fs; cUthfpwJ 

 nlhpNlhigl;lhtpy; Nfkpl;Nlhigl;lhdJ -- ,ja tbtpy; mike;j GNuhjhy]; 

MFk; 

 ,dg;ngUf;f cWg;Gfs; -- Me;jphpbak;> Mh;f;fpNfhdpak; 

 ,dg;ngUf;fk; eilngw ePh; ,d;wpaikahjJ 

 ,dg;ngUf;f ];Nghh;fs; kw;Wk; Nfkpl;Nlhigl;Lfs; %yk; eilngWfpwJ 

 

 neg;Nuhypg;gp];: 

 nlhpl;Nlhigl; tif jhtuk; MFk; 

 ths; nguzp my;yJ gh];ld; nguzp vd miof;fg;gLk; 

 jz;L iuNrhk; tifia rhh;e;jJ 

 xw;iw rpwF $l;biy cilaJ. ,J g;uhz;Lfs; vdg;gLk; 

 ,iyaikg;G – rh;rpNdl; (fbfhu tpy;) tifiar; rhh;e;jJ 

 jz;L kw;Wk; ,iyf;fhk;Gfis %bapUf;Fk; nrjpy;fs; -- Nukz;lh vdg;gLk; 

 ,iyfspy; fhzg;gLK; ePh;j;Jisfspd; ngah; - i`lj;NjhLfs; vdg;gLk; 

 ,dg;ngUf;fk;: 

 cly; ,dg;ngUf;fk; - Ntw;wpl nkhl;Lfs; %yk; eilngWfpwJ 

 ghypyh ,dg;ngUf;fk; - ];Nghh;fs; %yk; eilngWfpwJ 

 ghy; ,dg;ngUf;fk; - Nfkpl; %yk; eilngWfpwJ 

 ];Nghh; top ,dg;ngUf;fk;: 

 ];Nghh;fs; - N`hNkh];Nghu]; tif 

 ];Nghufq;fspd; njhFg;G – Nrhu]; vdg;gLk; 

 Nrhu];fisAila ,iy -- ];Nghuf ,iy vdg;gLK; 

 Nrhu];fis %bAs;s rpWePuf tbt tshpapd; ngah; -- ,z;^rpak; 

 ];Nghufk; -- ePz;l fhk;G kw;Wk; fhg;#A+y; nfhz;lJ 

 Nfg;#ypd; tpspk;G gFjp – Mdy]; vdg;gLk; 

 MDyrpw;Fk; fhk;gpw;FkpilNa cs;s gFjp - ];Nlhkpak; vdg;gLk; 



 

 
96 

 

 ];Nlhkpak; - jl;ilahd nky;ypa Rth; cilaJ 

 ];Nghh;fs; xw;iw kakhdit> ,J fhw;wpd; %yk; guTk; 

 Nfkpl;Nlhigl; (GNuhjhy];) 

 Nfkpl;Nlhigl; re;jjpapd; Kjy; nry; -- ];Nghh; 

 ,sk; Nfkpl;Nlhigl; -- GNuhjhy]; vdg;gLk; 

 Mz; ,dg;ngUf;f cWg;G – Me;j;hpbak; MFk; 

 Me;j;hpbak; Njhd;Wk; ,lk; - jhtu mbg;Gw Nth;fSf;filapy; 

 Me;j;hpbak; %d;W nry;fshdJ. xt;nthd;Dk; gy firapio cila Me;j;Nuh 

#tha;Lfis cz;lhf;FfpwJngz; ,dg;ngUf;f cWg;G – Mh;f;fpNfhdpak; MFk; 

 Mh;f;fpNfhdpaj;jpd; fOj;Jg;gFjpapYs;s totog;ghd jputj;jpd; ngah; - 

kpA+rpNy[; vdg;gLk;. ,j;jputj;jpy; Nkypf; mkpyk; cs;sJ. 

 fUTWjy; ePhpd; %yk; elf;fpwJ 

Me;j;Nuh#tha;L      mz;lk; 
        
 
   fU 
    
 GNuhjhy]pd; ,sk; ];NghNuhigl; 

 ];NghNuhigl; re;jjpapd; Kjy; nry; - irNfhl; 

 ifNfhl;il Rw;wpAs;s njhg;gp Nghd;w mikg;G – Nfypg;l;uh vdg;gLk; 

 neg;Nuhypg;gp]pd; tho;f;ifapy; ];NghNuhigl;> Nfkpl;Nlhigl; re;jjpfs; khwpkhwpf; 

fhzg;gLfpd;wd 

7. kugpay; 

 [Pd; E}w;whz;L vdg;gLtJ – 21k; E}w;whz;L 

 etPd kugpay; tsh;r;rpf;F tpj;jpl;lth; - fphpfh; nkd;ly; 

 kugpay; je;ij - fphpfh; nkd;ly 

 nkd;ly; Muha;r;rpf;fhf gad;gLj;jpa jhtuk; - gl;lhzp jhtuk;  

 nkd;lypd; Nfhl;ghL – nkd;lyprk; vdg;gLk; 

 gl;lhzp jhtuj;ij nkd;ly; Njh;T nra;af; fhuzk;: 

1. ,aw;ifapy; jd; kfue;jr;Nrh;f;if nfhz;lit 

2. fz;Zf;F GydhFk; gy;NtW Gwj;Njhw;w gz;Gfs; 

3. may; kfue;j Nrh;f;if nra;tJ vspJ 
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 nkd;lypd; fUj;Jf;fis cyfwpa nra;jth; - `pANfh bt;hp];> fhh;y; fhud;];> 

nrh;kh;f; 

 nkd;ly; gl;lhzpr; nrbapy; 7 ,izg; Gwj;Njhw;w gz;Gfis Njh;T nra;jhh;  

 nkd;ly; Njh;e;njLf;fg;glhj jhtu gz;G – jz;bd; ePsk; 

 xU fyg;Gaphp jhtuj;ij VNjDk; xU fyg;gw;w J}a ngw;Nwhh; jhtuj;Jl;d 

fyg;gJ – gpd; fyg;G Kiw vdg;gLk; 

 xU fyg;GapiuNa VNjDk; xU xLq;Fgz;G ngw;NwhUld; fyg;gJ Nrhjid 

fyg;G vdg;gLk; 

 xU gz;G fyg;G Ma;tpd; mbg;gilapy; nkd;ly; cUthf;fpa Kjy; tpjp 

jdpj;Jg;gphpjy; tpjp 

 ,Ugz;G fyg;gpy; nkd;ly; gad;gLj;jpa ,uz;lhtJ tpjp – rhh;gpd;w xJq;Fjy; 

tpjp 

 xU gz;G fyg;G Nrhjidapy; Gwj;Njhw;w tpfpjk; 3:1 

 xU gz;G fyg;G Nrhjidapy; [Pdhf;f tpfpjk; 1:2:1 

 Nrhjidf; fyg;gpy; Gwj;Njhw;w tpfpjk; 1:1  

 ,U gz;G fyg;G Nrhjidapy; Gwj;Njhw;w tpfpjk;> [Pdhf;f tpfpjk; 9:3:3:1 

 

 

 

8. nry;ypay; 

 nry; vd;w nrhy;iy Kjypy; gad;gLj;jpath; - ,uhgh;l; `_f; 

 caphpdq;fspd; mbg;gil myF my;yJ nray; myF – nry; MFk; 

 Ez;Nzhf;fpia Kjd;Kjypy; gad;gLj;jpath; - Md;ld; thd; Y}td; `hf; 

 epA+f;spair Kjd;Kjypy; ,uhgh;l; g;nusd; fz;lwpe;j ,lk; -- Mh;f;fpL Nth; 

 nry; nfhs;ifapid cUthf;fpath;fs; - \_iyld; & ];thd; 

 “nry; gFf;Fk; jd;ikAilait. xU nry;ypypUe;J Gjpa nry;fs; cUthFk;” – 

vdf; $wpath; nulhy;g; tph;r; nrs 

 GNuhl;Nlhgpshrj;ijf; fz;lwpe;jth; - gh;fpd;[p 

 jhtu nry;fspy; kpfg;nghpaJ – irf;f]; jhtuj;jpd; #y; 

 xU ikf;uhd; = 1/1000 kp. kP my;yJ 10-3 kp.kP 
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 xU Mq;f;];luhk; = 1 X 10-10 kp.kP 

 xU ehNdhkPl;lh; = 1 X 10-9 kp.kP 

 vspa Ez;Nzhf;fpapd; cUg;ngUf;F jpwd; 2000 – 4000 klq;F 

 kpd;dZ Ez;Nzhf;fpapd; cUg;ngUf;F jpwd; -- 2>00>000 – 3>00>000 klq;F 

 guty;> kpd;dZ Ez;Nzhf;fp (TEM) %yk; xU nghUspd; ,Ughpkhzk; (2D) 

kl;LNk fhz Kbak; 

 xU nghUspd; Kg;ghpkhzk; fhz cjTk; Ez;Nzhf;fp – ];Nfdpq; kpd;dZ 

Ez;Nzhf;fp 

 jhtu nry;ypd; Kjy;epiy nry;Rth; - nry;YNyh]; kw;Wk; ngf;bdhy; MdJ 

 

 GNuhl;Nlhgpshrk;: 

 caphpd; mbg;gilg; nghUs; -- GNuhl;Nlhgpshrk; MFk; 

 GNuhl;Nlhgpshrk; vd;gJ – irl;Nlhgpshrk; kw;Wk; cl;fUit cs;slf;fpajhFk; 

 tpyq;F nry;fspy; fhzg;gLk; NkYiwapd; ngah; - nry;rt;T MFk; 

 nry;rt;T ,uz;L mLf;Ffshyhd gh];Nghypg;gpL kw;Wk; Gujj;jpdhy; MdJ. ,J 

xU Njh;T flj;jp rt;T MFk; 

 irl;Nlhgpshrj;jpy; Mh;.vd;.V. fhzg;gLk;. ,jpy; 75 – 90% ePh; cs;sJ 

 thf;FNthiyr; Rw;wpAs;s miuf;flj;jp rt;T – NlhNdhgpsh];l; MFk; 

 gRq;fzpfj;jpy; cl;gFjpapy; ];l;Nuhkh (khl;hpf;];) vd;Dk; ,ilaPl;L nghUs; 

epuk;gpapUf;Fk; 

 ];l;Nuhkhtpy; gutpf;fplf;Fk; Foy;fs; (jl;ilahd ifgs;) Nghd;w mikg;gpw;F 

“ijyhf;fha;Lfs;” vd;W ngah;. ,J ];l;Nuhkh Nynky;yh vd;Wk; miof;fg;gLk; 

 ijyf;fha;Lfs; mLf;fp itf;fg;gl;l ehzaq;fs; Nghy; mike;J cUthf;Fk; 

mikg;gpd; ngah; - fpuhdh Nynky;yh vdg;gLk; 

 fzpfq;fspYs;sit nra;Ak; gzpfs;: 

1. ypANfhgpsh];l; - Nrkpj;jy; 

2. FNuhNkhgpsh];l; -- kyh;> fdp. Nghd;wtw;wpw;F epwkspj;jy; 

3. FNshNuhgpsh];l; - xspr;Nrh;f;if 

 gRq;fzpfj;jpy; fhzg;gLk; epwkpfs;: 

1. gr;irak; a & b 

2. fNuhl;bd; (MuQ;R) 
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3. Nre;Njhgpy; (kQ;rs;) 

ikl;Nlhfhz;bhpah: 

 fz;Lgpbj;jth; - nfhy;ypf;fh; 

 ,jpy; 2 ciw cs;sJ 

 cs; ciw gy kbg;GfisAila “fphp];Nl” vdg;gLk; 

 ikl;Nlhfhz;bhpah nry;ypd; Mw;wy; epiyaq;fs; vdg;gLk;. ,jpy; rf;jpahdJ 

ATP %yf;$Wfshf Nrkpf;fg;gLfpwJ 

 ATP – mbNdhrpd; biu gh];Ngl; 

vz;Nlhgpshrtiy: 

 fz;Lgpbj;jth; - Nghh;l;lh; 

 ,J cl;fUitAk;> gpsh];kh rt;itAk; ,izf;fpwJ 

 nry;Yf;fpilNa flj;jy; gzpiar; nra;fpwJ 

iuNghNrhk;: 

 fz;Lgpbj;jth; - ghyl; 

 vz;Nlhgpshr tiyapy; xl;bAs;sJ. jdpj;Jk; cs;sJ 

 ,jd; Ntiy – Guj cw;gj;jp 

 Njhd;Wkplk; - vz;Nlhgpshrtiy 

Nfhy;if cWg;Gfs; my;yJ bf;bNahNrhk;fs;: 

 fz;Lgpbj;jth; - fhkpy;Nyh Nfhy;if  

 Ruj;jy; nry;ypy; kl;Lk; fhzg;gLk; 

 nry; Ruj;jypYk;> Nrkpj;jypYk;> gq;F nfhs;fpwJ 

 ,jd; ikaj;jpYs;s Rug;G ig – rp];lh;Nd vdg;gLk; 

 ghf;Bhpahtpy; Nfhy;if cWg;Gfs; fhzg;gLtjpy;iy 

nrd;l;uNrhk;: 

 fz;Lgpbj;jth; - ,.thd; ngdpld; 

 tpyq;F nry;ypy; kl;LNk fhzg;gLfpwJ 

 cl;fU mUNf cs;sJ 

 nry; gFg;gpy; gq;Nfw;fpwJ 

 ,jpy; ,U nrd;l;hpNahy;fs; cs;sd 

 ,jw;F bg;NshNrhk;fs; vd NtW ngah; cz;L 
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Ez;Fkpo;fs;: 

 nry;ypd; cs; mOj;jj;ij ephzapf;fpd;wd 

gpsh];bLfs;: 

 czit Nrkpf;f cjTfpwJ 

iyNrhNrhk;fs;: 

 fz;Lgpbj;jth; - fpwp];bad; Lnt 

 jw;nfhiyg; ig vdg;gLtJ – iyNrhNrhk; 

 ,jDs; i`l;NuhNy];fs; vDk; nrhpg;G nehjpfs; cs;sd. ,e;nehjpfs; 

Gw;WNeha; Njhd;Wtjw;Fk;> nry; %g;G miljYf;Fk; fhuzkhfpd;wd 

cl;fUkzp (epA+f;spNahy];): 

 fz;Lgpbj;jth; - ghz; lhdh 

 b.vd;.V.> Mh;.vd;.V., - it cs;slf;fpaJ 

 nry; rt;T ,y;iy 

cl;fU (epA+f;spa];) 

 cl;fU cila nryl – A+Nfhpahl; vdg;gLk; 

 cl;fU nry;ypd; ikaj;jpy; cs;sJ 

 ,J nry;ypd; nraiyf; fz;fhzpf;fpwJ 

 FNuhNkhNrhk;fs; ,jDs; cs;sJ 

 ,J b.vd;.V. My; MdJ 

 kuGgz;Gfisf; flj;JfpwJ 

jhtu nry; tpyq;F nry; 

nry; Rth; cz;L nry; rt;T cz;L 

gRq;fzpfk; cz;L ,y;iy 

nrd;l;NuhNrhk; ,y;iy cz;L 

Nrkpg;G nghUs; - ];lhh;r; Nrkpg;G nghUs; - fpisNfh[d; 

 

 kpfg;nghpa tpyq;F nry; - neUg;Gf;Nfhop Kl;il 

 kpfg;nghpa xU nry; jhtuk; - m]pl;lhFNyhpah 

 xj;j mikg;igAk;> xj;jg; gzpiaAk;> Nkw;nfhs;Sk; nry;fspd; njhFg;G jpR 

vdg;gLk; 
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nry; gphpjy;: 

1. irl;Nlhifd]p]; - irl;Nlhgpshr gphpT 

2. NfhpNahifd]p]; - cl;fU gphpjy; 

3. V ikl;lh]p];  - Neh;Kf nry; gphpT 

4. ikl;lh]p];  - kiwKif nry; gphpT 

5. Fd;wy; gphpT   -  kpah]p]; 

 

 

ikl;lh]p];: 

 fz;Lgpbj;jth; - gpsk;kpq; 

 cly;nry;fs; my;yJ nrhkhl;bf; nry;fs; ,k;Kiwapy; gFg;gilfpd;wd 

 ,jw;F rkd;ghl;Lr; nry;gphpjy; vd NtW ngaUz;L 

 Ml;NlhNrhk;fs; ,k;Kiwapy; cUthfpd;wd. 

 ,jpy; ehd;F epiyfs; cz;L. mit: 

1. Kjy;epiy my;yJ GNuhg;Ng];: 

 cl;fUtpYs;s FNuhNkhNrhk;fs; RUf;fkilfpd;wd 

 nrd;bhpNahy; vjpnujph; JUtq;fSF;F efUk; 

 nrd;bhpNahypUe;J ];gpz;by; fjphpiofs; Njhd;Wfpd;wd 

 cl;fUkzp> cl;fUglyk; kiwaj; Jtq;FfpwJ 

2. ikaepiy my;yJ nkl;lhNg]; 

 cl;fUkzp> cl;fUglyk; Kw;wpYk; kiwfpwJ 

 FNuhNkhNrhk; ikag;gFjpf;F tUfpwJ 

 ];gpz;by; ,iofs; njspthf Njhd;Wfpd;wd 

3. gphpepiy my;yJ mdhNg]; 

 ];gpz;by; ,iofs; kiwe;J cl;fU ciw Njhd;w Jtq;FfpwJ 

 Vjpnujph; JUtk; Nehf;fp FNUhNkhNrhk;fs; efUk; 

 ,jdhy; xt;nthU Nra; epA+f;spa]pYk;> ,U ka vz;zpf;if epiy 

epWj;jg;gl;Ls;sJ. 

4. KbTepiy my;yJ BNyhNg];: 

 cl;fU KOikahf Njhd;WfpwJ 

 ,e;epiyapy; xNu nry;ypy; ,U cl;fUf;fs; fhzg;gLk; 
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 ,jd; gpd; irl;Nlhgpshr gFg;G (irl;Nlhifd]p];) Vw;gl;L Gjpa nry; tha; 

cz;lhfp ,U nry;fshf gphpfpwJ 

Vikl;lhrp]p]; 

 ,J GNuhNfhpahl;fspy; (xU nry; caphp) eilngWfpwJ 

 ,jpy; nry;ypd; ikaj;jpy; FWf;fk; Vw;gl;L> ,Wfp nry; cl;nghUs;fSk;> 

epA+f;spark;> ,uz;lhg gFf;fg;gLfpd;wd 

kpahrp]; 

 ghy; ,dg;ngUf;fj;jpw;fhd nry; gphpjy; MFk; 

 ,r;nry; gphpjypy; FNuhNkhNrhk;fs; vz;zpf;if ghjpahf Fiwf;fg;gLk; 

 

9. jpRf;fs; 

 clypy; xNu tpj gzpapid Nkw;nfhs;S; nry;fspd; njhFg;G – jpR vdg;gLk; 

 jhtu cly; jpR ,U tifg;gLk;. mir 1) Mf;FjpR> 2) epiyj;j jpR 

 Mf;FjpR kPz;Lk; kPz;Lk; gFg;gilaf;$baJ 

vspa jpRf;fs;: 

 vspa jpRf;fSf;F v.fh. 1. ghud;ifkh 2. Nfhyd;ifkh 3. ];fpspnud;ifkh 

ghud;ifkh: 

 ,it capUs;s nry;fs; MFk; 

 ,tw;wpd; nry;fSf;filNa ,ilntsp fhzg;gLfpwJ 

 ,j;jpR clypd; vy;yh ghfq;fspYk; fhzg;gLfpwJ 

 ,jd; gzp – Nrkpj;jy; MFk; 

 ,j;jpRf;fspd; nry;Rth; nry;YNyhrhy; MdJ 

 gRq;fzpfk; cila ghud;ifkh jpRf;fs; -- FNshnud;ifkh vdg;gLk; 

 ePh;tho; jhtuq;fspd; ghud;ifkh – Vnud;ifkhf;fshf fhzg;gLfpwJ. Vnud;ifkh 

jpRf;fspy; cs;s nry;fSf;fpilNa fhw;W epug;gg;gl;L jhtuq;fs; ePhpy; kpjf;f 

cjTfpwJ 

Nfhyd;ifkh: 

 ,it capUs;s nry;fs; MFk; 

 ,tw;wpd; nry;fSf;fpilNa ,ilntsp fhzg;glhJ 

 ,j;jpRf;fspd; nry;Rth; nry;YNyh]; kw;Wk; ngf;bdhy; MdJ 
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 ,sk; jz;L> miyf;fhk;gpd; Gwg;gFjpapy; ,j;jpR fhzg;gLfpwJ 

 ,j;jpRtpd; gzp – jhq;Fjy;> jhtuj;jpw;F typikia nfhLj;jyhFk; 

];fpspnud;ifkh: 

 ,j;jpRf;fspy; GNuhl;Nlhgpshrk; ,y;yhjjhy; ,it capuw;w nry;fshf 

fhzg;gLfpwJ 

 ,j;jpRf;fspd; nry;Rth; ypf;dpd; vd;w nghUshy; MdJ 

 ,j;jpRf;fs; jhtuq;fSf;F tpiwg;Gj; jd;ikiaAk;> cWjpiaAk; jUfpwpJ 

$l;Lj;jpR: (my;y) th];Fyhh; jpRf;fs; 

 $l;Lj;jpR ,Utifg;gLk;: 1) iryk; 2) GNshak; 

iryk;: 

 iryk;> ehd;F tif nry;fshy; MdJ. mit – iryk; Foha;fs;> buf;fPLfs;> 

iryk; ehh;fs;> iryk; ghud;ifkh 

 iryj;jpd; gzp – ePh; kw;Wk; fdpk Cl;lnghUis NthpypUe;J jz;Lf;F 

flj;JjyhFk; 

GNshak;: 

 GNshak;> ehd;F tif nry;fshy; MdJ. mit – ry;yilf;Foha;fs;> 

Jiznry;fs;> GNshak; ehh;fs;> GNshak; ghud;ifkh 

 GNshaj;jpd; gzp – gRikahd gFjpapypUe;J Nrkpg;G gFjpf;F czit 

flj;JjyhFk; 

 MQ;rpNah];ngh;k; jhtuq;fspy; l;uf;fPLfs;> iryf;Foha;fs; fhzg;gLfpd;wd 

 [pk;Ndh];ngh;k; jhtuq;fspy; l;uf;fPLfs; kl;Lk; fhzg;gLfpd;wd. iryf;Foha;fs; 

fhzg;gLtjpy;iy 

 Ry;yilf;Foha;fspy; hpNghNrhKk;> epA+f;spark; fhzg;glhjjhy; ,jpy; Guj 

cw;gj;jp eilngWtjpy;iy 

 xt;nthU ry;yilf;Foha; $WfSld; ,ize;J fhzg;gLk; ghud;ifkh nry;fs; 

“Jiz nry;fs;” vdg;gLk; 

 ];By;: 

 ikaj;jpy; iryk; gFjp mike;J ntspg;Wk; GNshak; jpRthy; #og;gl;l mikg;G 

“];By;” vdg;gLK; 

 ];ByhdJ – nghpirf;fps;> gpj;> th];Fyhh;fw;iw Mfpatw;iw cs;slf;fpaJ 
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 ];ByhdJ ntspg;Gwk; ghud;ifkh> Nfhyd;ifkh> ];fpspnud;ifkh Mfpait 

fhzg;gLk; 

 th];Fyhh; fw;iwapd; gzpfs; - ePh; kw;Wk; fdpkg;nghUl;fis flj;JtjhFk;.  

 

 

 jhtuq;fps;d Nth;fspy; iryk;> GNshak; jdpj;jdp fw;iwfshf ntt;NtW 

Muq;fspy; fhzg;gLk; mikg;gpw;F “Mug;Nghf;F th];Fyhh; fw;iwfs;” vd;W 

ngah; 

 jz;by; iryKk;> GNshaKk; xNu Muj;jpy; mike;Js;s mikg;gpw;F 

“xUq;fpize;j th];Fyhh; fw;iw” vd;W ngah; 

 Nfk;gpak; vd;gJ – iryj;jpw;Fk;> GNshaj;jpw;Fk; ,ilNa fhzg;gLk; 

mikg;ghFk; 

 iryj;jpw;Fk; GNshaj;jpw;Fk; ,ilNa Nfk;gpak; fhzg;glhj epiy %ba 

th];Fyhh; fw;wi vdTk;> Nfk;gpak; fhzg;gl;lhy; jpwe;j th];Fyhh; fw;iw 

vdTk; miof;fg;gLfpwJ 

 iryk; NthpypUe;J ePiu jhtuj;jpd; gy ghfj;jpw;F flj;JfpwJ vd mwpa 

cjTk; Nrhjid -- <Nah]pd fiury; Nrhjid 

 GNshak; ehh;fs; vd;gJ – GNshak; jpRtpy; fhzg;gLk; ];fpspnud;ifkh nry;fs; 

MFk; 

10. jhtu Nth;j;njhFg;gpg;d mikg;Gk; nray;ghLk; 

 Nth;j;njhFg;G ,uz;L tifg;gLk; 

1) Mzp Nth;j;njhFg;G (v.fh. ,Utpj;jpiyj; jhtuk;) mtiu> #hpafhe;jp 

2) ry;ypNth;j;njhFg;G (v.fh. xU tpj;jpiyj; jhtuk;) ney;> Nrhsk;> fk;G> %q;fpy; 

 Nthpd; gzpfs;: Cd;Wjy;> cwpQ;Rjy;> flj;jy; 

 Nthpd; khw;WUf;fs;: 

 Mzp Nthpd; khw;wq;fs;: 

1. $k;G tbtk; -- Nful; 

2. fjph;Nfhy; tbtk; -- Ks;sq;fp 

3. Ne/gpghh;k; - gPl;&l; 

 ntw;wpl Nth;fspd; khw;WUf;fs;: KisNtiuj; jtpu jhtuj;jpd; gpw gFjpapy; 

tsUk; Nth;fs; ntw;wpl Nth;fs; vdg;gLk; 

1. J}z; Nth;fs;  - Mykuk; 
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2. njhw;WNth;fs;  - thz;lh 

 thz;lh jhtuj;jpy; Nth;j;J}tpapy; fhzg;gLk; ntyhkd; jpR tspkz;lyj;jpYs;s 

<ug;gjj;ij cwpQ;rpl gad;gLfpwJ 

 rJg;G epyj;jpy; fhzg;gLk; jhtuq;fspy; Nth;fs; Rthrpf;Fk; Nth;fs; my;yJ 

epkl;Nlh Nth;fs; vdg;gLk;. v.fh mtpdprpah kw;Wk; iuNrh/Nghuh 

 ,iy Nth;fs;: 

1. ,iyf;fhk;gpypUe;J Nth;fs; Njhd;Wgit (v.fh) Nggp Ngh];bkhd; 

2. ,iy tpspk;gpypUe;J Nth;fs; Njhd;Wgit (v.fh) gphpNahgpy;yk; 

3. fpis mbapypUe;J Nth;fs; Njhd;Wgit (v.fh) Nfhypa]; 

 Nth;fs; Nrkpj;jy; gzpfis nra;Ak; jhtuq;fSf;F (v.fh) rf;fiu ts;spf; 

fpoq;F> kh. ,Q;rp 

 gw;W Nth;fs; - (v.fh) ntw;wpiy> Nghj;j]; 

 gl;u]; Nth;fs; - ,stk;gQ;R 

11. jhtu jz;L njhFg;G kw;Wk; nray;ghLfs; 

 jz;bd; gzpfs;: jhq;Fjy;> czT jahhpj;jy;> Nrkpj;jy; 

 jz;bd; khw;wq;fs;: 

 gpd;Df;nfhb – v.fh. mtiu 

 jiunahl;ba jz;L: 4 tifg;gLk; mit: 

1. XL jz;L – ty;yhiu 

2. Fl;ilahd XL jz;L – INfhh;dpah (Mfha jhkiu) 

3. jiyfPo; xL jz;L – fpiu]he;jpkk; 

4. ];Nlhyd; -- Nrk;G 

 jiufPo; jz;L: 4 tifg;gLk; (Nrkpj;jy; gzpiar; nra;Ak;) mit: 

1. kl;lepy jz;L - ,Q;pr 

2. fe;jk; -- Nrid 

3. jz;L fpoq;F – cUis 

4. Fkpo; jz;L – ntq;fhak; 

 ,iy njhopy; jz;L czT jahhpf;fTk;> Gy;gpy;fs; - ,dg;ngUf;fj;jpw;Fk; 

gad;gLfpwJ 

 jz;bd; khw;WUf;fs;: 

1) gw;W fk;gp jz;Lfs; - ghrpGNshuh> Mz;bNfhzd;> Klf;fw;whd; 
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2) Ks; - bA+uz;lh> vYkpr;ir 

3) ,iyj;njhopy; jz;L – rg;ghj;jpf;fs;sp> ANghh;gpah 

4) Gy;gpy; - fw;whio> ntq;fhak; 

12. ,Utpj;jpiy jhtu jz;bd; cs;sikg;G: 

 ,jpy; Gwj;Njhy;> Gwzp> th];Fyhh; njhFg;G fhzg;gLk; 

 Gwj;Njhypy; fhzg;gLk; nghUs; -- fpA+l;bfps; vdg;gLk; 

 Gwj;NjhYf;F fPNo ];BYf;F NkNy mike;j jsj;jpR – Gwzp MFk; 

 Gwzpapd; cs;sike;j gPg;gha; tbt nry;fshy; Md mLf;F - ];lhh;r; mLf;F 

vdg;gLk; 

 ,Utpj;jpiy jhtu jz;bd; th];Fyhh; fw;iwfs; - jpwe;j mikg;ig 

nfhz;Ls;sd 

 iryKk;> GNshaKk; xUq;fpike;jitahf (iryk; jz;bd; ikak; Nehf;fpAk;> 

GNshak; ntspNehf;fpAk; xNu Muj;jpy;) fhzg;gLfpd;wd 

 GNshaj;jpw;F ntspNa ];fpnud;ifkhtpdhy; Md jpl;Lf;fSf;F – fw;iwj; 

njhg;gpfs; vdg;ngah; 

 th]Fyhh; fw;iwapy; iryj;jpw;Fk;> GNshaj;jpw;Fk; eLNt fhzg;gLk; nky;ypa 

RtiuAila nry; -- Nfk;gpak; vdg;gLk;. ,J fw;iwf; Nfk;gpakhf fhzg;gLk; 

 ,uz;lhk; epiy tsh;r;rpapy; gq;F ngWtJ – Nfk;gpak; MFk; 

 iryj;jpy; iryf;Foha;fs;> iryk; ehh;fs;> iryk; ghud;ifkh> Mfpait 

fhzg;gLfpd;wd. l;uf;fPLfs; fhzg;gLtjpy;iy 

 jz;bd; ikag;gFjpapd; ngah; - gpj; 

13. ,Utpj;jpiy jhtu Nthpd; cs;sikg;G: 

 ,jpy; iuNrhnlh;kp];> Gwzp> ];By; Mfpa %d;W gFjpfs; fhzg;gLfpwJ 

 ,Utpj;jpiy jhtu Nthpy; fhzg;gLk; irNrhnlh;kp]pd; ngah; - vgpgpsk;kh  

 Gwzpapd; filrp cs;sLf;fhd mfj;Njhypy; fhzg;gLk; ,ilntspfsw;w gPl;gha; 

tbt nry;fspyhd Rth;fspd; ngah; - fh];ghhpad; gl;ilfs; 

 GNuhl;Nlhgpshrj;jpw;F vjpuhf cs;s mfj;Njhy; nry;fspd; ngah; - topnry;fs; 

vdg;gLk; 

 ,Utpj;jpiy jhtu Nthpy; ];ByhdJ nghpirf;fps;> th];Fyhh; njhFg;G vd 

NtWghL mile;J fhzg;gLfpwJ 

 mfj;NjhYf;F cl;Gwkhf nky;ypa Rth;fshy; Md ghud;ifkh nry;fspd; ngah; 



 

 
107 

 

- nghpirf;fps; 

 nghJthf jhtuq;fspy; gf;fNth;fs; Njhd;Wkplk; - nghpirf;fps; 

 th];Fyhh; njhFg;G – Mug;Nghf;F mikT nfhz;lJ (iryk;> GNshak; 

ntt;ntW Muq;fspy; mike;Js;s epiy) 

 ,Utpj;jpiy jhtu Nth;fspy; iryk;> ehd;F Kid irykhf fhzg;gLfpwJ 

 ,Utpj;jpiy jhtu Nth;fspd; ikag;gFjpapy; gpj; fhzg;gLfpwJ 

14. ,iy 

 gzpfs;: xspr;Nrh;f;if> ePuhtpf;Nghf;F> Rthrpj;jy; 

 jhtuq;fs; ,iyfspd; %yk; Rthrpf;Fk; NghJ Mf;rp[id Vw;W fhh;gd;il 

Mf;iRL thAit ntspapLfpwJ 

 ,iy %d;W ghfq;fshyhdJ. mit Nkw;Gwj;Njhy;> ,iyapiljpR (kPNrhgpy;)> 

fPo;Gwj;Njhy; MfpadthFk; 

 ,iyapilj;jpRtpy; th];Fyhh; fw;iw fhzg;gLfpwJ 

 ,iyapd; Nkw;Gwk; cs;s totog;ghd G+r;R – fpA+l;bfps; vdg;gLk;> ,jd; gzp 

ePuhtpg; Nghf;if fl;Lg;gLj;JtjhFk; 

 ,iyapd; mbg;Gwk; cs;s Jisfis #o;e;Js;s mtiu tpij tbt nry;fspd; 

ngah; - “fhg;G nry;fs;” vdg;gLk;. ,r;nry;fs; %yk; ePuhtpg;Nghf;F eilngWfpwJ 

 ,iyapilj;jpRtpd; Nkw;Gwk; ,ilntspaw;w ghypNrL ghud;ifkh jpRTk;> 

fPo;g;gFjpapy; ,ilntspAila ];ghQ;rp ghud;ifkh jpRTk; fhzg;gLfpwJ 

 ghypNrl; ghud;ifkhtpy; th];Fyhh; fw;iwfis Rw;wp mike;Js;s neUf;fkhd 

nry;fs; -- vy;iy ghud;ifkh (m) fw;iw ciw vdg;gLk; 

 ePuhtpg;Nghf;fpd; %yk; jhtuj;jpd; ntg;gepiy fl;Lg;gLj;jg;gLfpwJ. 

 nyd;bnry; vd;gJ – ngUkuq;fspd; gl;ilapYk;> jz;bYk; fhzg;gLk; rpW 

Jisfs; MFk;. ,jd; %yk; nyd;bFyhh; ePuhtpg;Nghf;F eilngWfpwJ 

 ,iyj;Jisapd; %yk; ePuhtpg;Nghf;F eilngWtij fz;lwpAk; Nrhjidapd; 

ngah; - kzprhb Nrhjid 

 xspr;Nrh;f;if vd;gJ – xU caph;Ntjp tpidf;F cjhuzk; MFk; 

 xspr;Nrh;f;iff;F $hpa xsp mtrpak; vd ep&gpf;Fk; Nrhjidapd; ngah; - 

“Nfhdhq;fpd; Nghl;NlhkPl;lh;” Nrhjid  

 xspr;Nrh;f;iff;F fhh;gd;il Mf;irL mtrpak; vd;gij mwpa cjTk; Nrhjid 

– Nkhypd; miu ,iy Nrhjid  
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15. xspr;Nrh;f;if 

 xspr;Nrh;f;if vd;gJ ePh;> #hpa xsp> fhh;gd;ilMf;irL> gr;irak; Mfpatw;iw 

gad;gLj;jp jhtuk; ];lhh;r; jahhpf;Fk; epfo;r;rp 

 xspr;Nrh;f;if ,U fl;lkhf eilngWk;: 1. xspr;nray; 2. ,Us;nray; 

 1. xspr;nray;: 

 xspr;Nrh;f;ifapd; Kjy; epiy – xspr;nray; MFk; 

 xspr;nray; eilngWk; ,lk; - gRq;fzpfj;jpYs;s fpuhdh gFjp 

 xspr;Nrh;f;iff;F cjTk; epwkpfs; - gr;irak;> fNuhl;bdha;Lfs;> xspr;nraypd; 

NghJ xspahw;wyhdJ ,e;epwkpfs; %ykhf ATP,  NADPH2 Mf khw;wkilfpwJ 

 xsptop ePh;g;gpsg;G vd;gJ xspr;Nrh;f;ifapd; ePh; %yf;$Wfs; gpsTg;gl;L 

Mf;rp]d; ntspNaWk; epiy 

 2. ,Ul;nray;: 

 xspr;Nrh;f;ifapd; ,uz;lhk; epiy - ,Ul;nray; MFk; 

 ,Ul;nray; eilngWk; ,lk; - gRq;fzpfj;jpYs;s ];l;Nuhkh gFjp 

 ,Ul;nrapyd; NtW ngah; - fhy;tpd; Row;rp my;yJ C3 topj;jpl;lk; vdg;gLk; 

16. Rthrpj;jy; 

 Rthrpj;jypy; gq;F ngWk; nghUl;fs; Rthr js nghUl;fs; vdg;gLk; 

 nfhOg;G> Gujk;> fhh;Nghi`l;Nul; Mfpad Rthrjsg; nghUl;fs; mFk; 

 vspa Rthr jsg; nghUs; - FSNfh]; MFk; 

 Rthrk; ,U tifg;gLk;. 1. fhw;W Rthrk; 2. fhw;wpy;yh Rthrk; 

 fhw;W Rthrj;jpw;F gad;gLk; thA – Mf;rp[d; 

 fhw;W Rthrk;: 

 %d;W fl;lkhf eilngWfpwJ. Mit: 

1. fpisf;fhyprp]; 

2. fpnug;]; Row;rp 

3. vnyf;l;uhd; flj;jy; 

fpisf;fhyprp]; 

 ,J Rthrpj;jpypd; Kjy; epiy MFk; 

 ,e;epfo;r;rp irl;Nlhgpshrj;jpy; eilngWfpwJ 
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 ,e;epfo;r;rpapd; ,Wjpapy; cUthtJ – igUtpf; mkpyk; + 2 ATP $yf;$W 

fpug;]; Row;rp: 

 fpug;]; Row;rp eilngWk; ,lk; -- ikl;Nlhfhz;bhpah 

 ,J Row;rp my;;yJ rpl;u]; mkpy Row;rp vd;W miof;fg;gLfpwJ 

vnyf;l;uhd; flj;Jk; rq;fpyp: 

 ,e;epfo;rprpay; jhd; Mf;rp[d; gad;gLj;jg;gLfpwJ 

 fhw;W Rthrj;jpd; NghJ – 36 ATP %yf;$W rf;jpahf ntspaplg;gLfpwJ 

 fhw;wpy;yh Rthrk;: 

 ,r;Rthrj;jpy; fpisf;fhyprp]; kl;LNk eilngWfpwJ 

 ,r;Rthrj;jpy; 2 ATP %yf;$W kl;LNk rf;jpahf ntspaplg;gLfpwJ 

 fhw;wpy;yh Rthrj;jpy; fPo;f;fz;l tpidfs; eilngWfpd;wd 

FSNfh];  ig&tpf; mkpyk;  vj;jpy; My;f`hy; 

Nyf;Nlh];  it&tpf; mkpyk;  yhf;bf; mkpyk; 

 fhw;wpy;yh Rthrj;jpd; ngah; – nehjpj;jy; vdg;gLk; 

17. ,dg;ngUf;f caphpay; 

 kWNjhd;wy; my;yJ ,og;G kPl;ly; vd;gJ ,oe;j cWg;ig kPz;Lk; ngWtjhFk; 

 ,og;G kPl;ly; gz;Gila caphpf;F v-L: gpNshNdhpah (jl;ilg;GO) 

 kyhpd; ghfq;fs;: 

 nghJthf; kyh;fspy; 4 tl;lq;fs; fhzg;gLk; 

 Kjy; tl;lk; - Gy;yp tl;lk; 

 2tJ tl;lk; - my;yp tl;lk; 

 3tJ tl;lk; - kfue;jj;J}s; tl;lk; (Mz; ghfk;) 

 4tJ tl;lk; - #yf tl;lk; (ngz; ghfk;) 

 Gy;yp tl;lk; kw;Wk; my;yptl;lk; Mfpait ,dg;ngUf;fj;jpy; gq;Fngwhjjhy; 

Jiz tl;lq;fs; vd miof;fg;gLfpd;wd 

 kfue;jj;J}s; tl;lk; kw;Wk; #yf tl;lk; Mfpait ,dg;ngUf;fj;jpy; 

gq;Nfw;gjhy; ,d;wpaikahj tl;lk; 

 xU kyhpy; kfue;jj;J}s; tl;lk;> #yf tl;lk; ,ize;J fhzg;gl;lhy; mk;kyh; -- 

,U ghy; kyh; vdg;gLk; 

 Murkr;rPh; kyUf;F v.fh. nrk;gUj;jp 

 ,Ugf;f rkr;rPh; kyUf;F v.fh. FNuhl;lNyhpah 
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 #yf fPo; kyh; (my;yJ) Nky; kl;l #y;ig nfhz;l kyUf;F v.fh. G+tuR 

 #yf Nky; kyh; (my;yJ) fPo; kl;l #y;ig nfhz;l kyUf;F v.fh. nfha;ah 

 my;yp ,jio xj;j Gy;yp ,jo; fhzg;gLk; jhtuk; - %rhz;lh  

 Nuhk tshpfs; Gy;yp ,jo;fspy; fhzg;gLk; jhtu FLk;gk; - M];l;lNu]pNa 

 kyh;fspy; gfl;lhd eWkzj;ijak;> tz;zj;ijAk; nfhz;bUf;Fk; gFjp – 

my;yp tl;lk; 

 xOq;fw;w ,izahj my;yp tl;lj;jpw;F cjhuzk; - NggpypNahNdrpa]; 

(tz;zj;Jg;G+r;rp mikg;G) (v-L FNuhl;lNyhpah) 

 NtWghL milahj my;yp> Gy;yp mLf;Ffis nfhz;l Gtpjo;tl;lk; fhzg;gLk; 

jhtuq;fSf;F v.fh. xU tpj;jpiyj; jhtuq;fs; 

 ,joikT: 

 njhL ,joikT nfhz;l jhtuj;jpw;F v.fh. kNdhuQ;rpjk; 

 jpUF ,joikT nfhz;l jhtuj;jpw;F v.fh. nrk;gUj;jp 

 mLf;F ,joikT nfhz;l jhtu FLk;gj;jpw;F v.fh. NgNg]pNa 

 VW jOT ,joikT nfhz;l jhtuj;jpw;F v.fh. nfhd;iw G+ 

 xU fw;iw kfue;jj;J}s; nfhz;l jhtu FLk;gj;jpw;F v.fh. – khy;Nt]pNa 

 ,U fw;iw kfue;jj;J}s; nfhz;l jhtu FLk;gj;jpw;F v.fh. – NgNg]pNa 

 ]pd;n[dp]pa]; kfue;jj;jhs; nfhz;l jhtu FLk;gj;jpw;F v.fh – M];l;Nu]pNa. 

,t;tikg;gpy; kfue;j igfs; ,ize;Jk;> kfue;jj;jhs; jdpj;Jk; fhzg;gLfpwJ 

 #yf tl;lkhdJ> #w;if> #y;jz;L> #y;Kb Mfpa gFjpfis 

cs;slf;fpajhFk;. 

 #yf igf;Fs;shf #y;fs; ,ize;jpUf;Fk; jpR #y; xl;L jpR vdg;gLk;. #y; 

igapy; #y; xl;Lj;jpR mike;jpUf;Fk; Kiwapd; ngah; -- #y; xl;LKiw 

vdg;gLk; 

 tpspk;G #y; xl;LKiw jhtuj;jpw;F v.fh – FNuhl;lNyhpah 

 mr;R #y; xl;LKiw jhtuj;jpw;F v.fh. – i`gp];f]; 

 Rth; #y; xl;LKiw jhtuj;jpw;F v.fh – nts;shp 

 mb #y; xl;LKiw jhtuj;jpw;F v.fh - #hpafhe;jp 

 G+ mr;rpd; Edp – G+jsk; vdg;gLk; 

 %rhz;lhtpy; my;yp tl;lkhdJ Gy;yptl;lk; Nghd;W fhl;rpaspf;Fk; 

 fdpfSk; tpijfSk;: 
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 tpij ,U ciw nfhz;lJ. tpij ntspAiw nl];lh vdg;gLk;. tpij 

cs;ciw – nlf;kd; vdg;gLk; 

 fdpahdJ fUTw;w Kjph;e;j #w;ig vdg;gLk; 

 fdpciw nghpfhh;g; vdg;gLk;. ,J %d;W tifg;gLk;. mit: 1. vgpfhh;g; 2. 

kPNrhfhh;g; 3. vz;Nlhfhh;g; 

 

 

fdpfs; 

 

 

   jdpf;fdp       jpus;fdp      $l;Lf;fdp 

           nel;bypq;fk;      Edh 

           (#yfj;jpypUe;J     (kQ;rhpapypUe;J 

            cUthfpwJ)           cUthfpwJ) 

 

 rijg;gw;Ws;s fdp   cyh;fdp 

                                 

 

 

1. ngh;hp 

(KO rijf; fdp) 

v.fh. jf;fhsp> fj;jphp 

2. l;&g; (njd;id)  cyh;ntbf;fdp    cyh;ntbahfdp    

3. n`];ghpbak;  1. xUGwntbfdp    1. mf;fPd;  

4. ngg;Ngh   2. ,UGw ntbfdp (ny$k;)  2. fhhpahg;]p]; 

  v.fh. mtiu    (#w;igapypUe;J 

3. ,iz#yfntbfdp  cUthfpwJ) 

      3. rhkuh 

      4. nfhl;il 

 fUTwhf;fdpahjy;: kfue;jr; Nrh;f;ifNah my;yJ vt;tpj J}z;LjYkpd;wp fdp 

cUthtJ fUTwhf; fdpahjy; (ghh;j;jpNdhfpNugp) vdg;gLk; 

 fUTwhf;fdpahjy; vDk; thh;j;ijiag; gad;gLj;jpath; - ehy;  
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 epl;r; vd;gthpd; $w;Wg;gb fUTwhf; fdpahjy; %d;W tifg;gLk; 

 1. kugpay; Kiw    2. #o;epiyf; fhuzpfs; %yk;  3. Ntjpg;nghUs;fs;  

J}z;Ljy; %yk; 

 Rpl;u]; tif goq;fspy; tpijapy;yh fdp cUthf;f Njitahd `hh;Nkhd; - 

Mf;]p[d;fs; MFk; 

 jf;fhspapy; fUTwhf; fdpahjiy J}z;Ltjw;fhd fhuzpfs; -- Fiwe;j 

ntg;gepiy> mjpf xspr;nrwpT  

 tsh;r;rp `hh;Nkhd;fs;: 

 jhtu tsh;r;rp nghUl;fs; - igl;Nlh `hh;Nkhd;fs; vdg;gLk;. ,it ehd;F 

tifg;gLk; 

1. Mf;]p[d;fs;: 

 jhtu tsh; Edpapy; cs;s ,aw;if `hh;Nkhd;fs; v.fh (,z;lhy; mrpl;bf; 

mkpyk;) 

 tpijapy;yh fdpia cz;lhf;f gad;gLfpwJ 

2. [pg;hpypd;fs;: 

 Kjd;Kjypy; G+Q;irapypUe;J gphpj;njLf;fg;gl;l tsh;r;rp `hh;Nkhd;fs; - [pg;hpypd; 

 ,it ,dg;ngUf;f gFjpapy; mjpfk; fhzg;gLk; 

 fUTWjy; ,y;yhfdpia cz;lhf;fg; gad;gLfpwJ 

3. irl;Nlhifdpd;fs;: 

 ,it Nthpy; cz;lhfp jz;L kw;Wk; ,iyf;F flj;jg;gLfpd;wd 

 nry; gFg;giljiy Jhpjg;gLj;jTk;> tpij cwf;fk; ePf;flTk; gad;gLfpwJ 

4. vj;jpyPd;: 

 ngdprpypak; b[pNll;lk; vd;w G+Q;irapy; cs;s tsh;r;rp `hh;Nkhd; - vj;jpyPd;  

 fdp gOg;gjw;Fk; kyhpd; tz;zk; kq;fhkypUg;gjw;Fk; gad;gLfpwJ 

 nraw;if Mf;]p[d;fs;: 

 ,z;Nlh – 3 – Gnuhg;gahdpf; mkpyk;> ,z;Nlhy; - G+A+l;Bhpf; mkpyk;> ,z;Nlhy; 

-- ga;Utpf; mkpyk;> 2> 4 – ilf;FNshNuh gpdhf;rp mrpl;bf; mkpyk;> ehg;jhypf; 

mrpl;bf; mkpyk; 

 nraw;if Mf;]p[d;fspd; gad;fs;: 

 

 tpijapy;yh fdp cz;lhf;fTk;> fisf;nfhy;ypahfTk;> fdp gpQ;rpy; cjph;tij 
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jil nra;aTk;> jiotop ,dg;ngUf;fj;jpw;Fk gad;gLfpd;wd. 

 kfue;j Nrh;f;if: 

 kfue;jJ}s;fs; (];Nghh;fs;) #yf Kbia milAk; epfo;T kfue;jr; Nrh;f;if 

vdg;gLk;. ,J ,Utifg;gLk; 

I. jd; kfue;jr; Nrh;f;if (Ml;NlhNfkp) 

II. may; kfue;jr;Nrh;f;if (my;NyhNfkp) ,J fPo;f;fz;l Kiwfspy; 

eilngWfpwJ 

1. tpyq;F tif kfue;jr; Nrh;f;if – (#gpy;yp) 

2. G+r;rp %yk; elf;Fk; kfue;jr; Nrh;f;if – vz;NlhNkhgpy;yp 

3. gwit %yk; elf;Fk; kfue;jr; Nrh;f;if – Mh;dpj;Njhgpy;yp 

4. ntsthy; %yk; elf;Fk; kfue;jr; Nrh;f;if – nrul;Nlhgpy;yp 

5. fhw;wpd; %yk; elf;Fk; kfue;jr; Nrh;f;if – mdpNkhgpy;yp 

6. ePhpd; %yk; elf;Fk; kfue;jr; Nrh;f;if – i`l;Nuhgpy;yp 

 NjdPf;fis ePyepw kyh;fSk;> tz;zj;Jg;G+r;rpfis rptg;G epw kyh;fSk;> 

G+r;rpfis ntz;ik epy kyh;fSk; fth;fpd;wd 

 rhy;tpah jhtuj;jpy; kfue;jNrh;f;if eilngWk; Kiw – nek;GNfhy; Kiw. 

,j;jhtuj;jpy; NjdPf;fs; %ykhf kfue;jr;Nrh;f;if eilngWfpwJ 

 igd]; jhtuj;jpy; kfue;jJ}s;fs; ,wFfisf; nfhz;Ls;sJ 

 mfh/ypgh jhtuj;jpy; kyh;fs; njhq;fpa epiyapy; ,Uf;Fk; 

 xU ghy; jd;ik jhtuj;jpw;F v.fh. gg;ghsp> gid> G+rzp> FNuhl;ld;];> 

#hpafhe;jp 

 GNuhl;Nldhp vd;gJ – kfue;j Kd; Kjph;T MFk;. v.fh. Nrhsk;> ney;> igf];> 

NfhJik 

 GNuhl;Nlhifdp vd;gJ - #yf Kd; Kjph;T MFk; 

 may; kfue;jr;Nrh;f;ifia J}z;Lk; fhuzpfs; -- xU ghy; jd;ik> ,Ufhy 

Kjph;T> jd; tskpd;ik> may; kfue;j tPhpak;> ghYWg;G jil> Nth;kl;l #yfj; 

jz;L 

 jd;kfue;j Nrh;f;ifapd; %yk; ,dg;ngUf;fk; nra;Ak; jhtuq;fs; -- gUj;jp> 

gl;lhzp> epyf;fliy> mhprp> NfhJik 

 may;kfue;j Nrh;f;ifapd; %yk; ,dg;ngUf;Fk; nra;Ak; jhtuq;fs; -- Nrhsk;> 

ntq;fhak;> G+rzp> cUiz> #hpafhe;jp> nts;shp 

 jd;kfue;j Nrh;f;ifapy; <LgLk; gaph;fspd; ngUf;f Kiwfs; -- $l;Lj; Njh;T 
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Kiw> kuG top Njh;T Kiw> gpw;fyg;G Kiw 

 kfue;jg;ig vd;gJ ikf;Nuh];NghuhQ;rpak; MFk;. ,J ehd;F miwfisf; 

nfhz;lJ. 

 #y; vd;gJ nkhfh];NghuhQ;rpak; MFk; 

 ,uz;L Mz; Nfkpl;Lfspy; xd;W fUKl;ilAlDk;> kw;nwhd;W ,uz;lhk; epiy 

epA+f;spa]_ld; ,iztJ “,ul;ilf; fUTWjy;” vdg;gLk;. ,jidf; fz;lwpe;jth; 

- ethrpd; 

 ,uz;lhk; epiy epA+f;spa]; ,Uka epiy nfhz;lJ. ,J Mz; Nfkpl;Lld; 

,izAk; NghJ Vw;gLk; %tpiztpd; %ykhf “vz;Nlh];Ngh;k;” – I 

cUthf;FfpwJ. 

 fUTw;w gpd; #yhdJ tpijahfTk;> #Yiw tpijAiwahfTk; khWfpwJ.  

 Nfhkh]; (ghu#l; tpij) tpijfs; vd;gJ – tpijfspd; Nky; Nuhkq;fs; 

nfhz;bUg;gJ – v.fh. fhNyhl;uhgp]; (vUf;F)> ghiy 

tpij guTjy;: 

 fhw;wpdhy; tpijfs; guTjy;: - G+tuR> KUq;if> gUj;jp> vUf;F> tpyq;Ffspdhy; 

tpij guTk; Kiwf;F v.fh – ehAUtp> neUQ;rp 

 tpyq;Ffspd; fopT %ykhf guTjy; Kiwf;F v.fh. fUNty;> ehAUtp> khh;Bdpah> 

neUQ;rp 

 ntbj;Jg; guTjy; Kiwf;F v.fh. Mkzf;F> vUf;F> mtiu> gUj;jp>  

 njd;idapy; ePh; %yk; tpij guTfpwJ 

 fhud;fps; vd;gJ – tpijKz;L MFk; 

 jiuNky; tpijKisj;jy; jhtuj;jpw;F v.fh. Mkzf;F 

 nghpfhh;g; vd;gJ – fdpAiw MFk; 

 kfue;j Nrh;f;iff;Fg; gpd; cUthFk; fUtpd; ngah; - ];$l;by;yk; vdg;gLk; 

 Kiw Nth; vd;gJ – NfhypNlhiurh vdg;gLk; 

 Kisf;FUj;J vd;gJ – NfhypNahily; vdg;gLk; 

 jiuf;fPo; tpij Kisj;jYf;F v.fh. – xUtpijapiyj; jhtuk; 

 jiuNky; tpij Kisj;jYf;F v.fh - ,Utijapiyj; jhtuk; 

 tpij Kisf;f Njitahdit – Mf;rp[d;> ntg;gk;> ePh; 

 tpij Kisf;f cfe;j ntg;gk; - 25 Kjy; 30 bfphp 

 tpijapy; fhzg;gLk; `hh;Nkhd; - “Mf;]pd;” MFk; 
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18. gad;ghl;L caphpay;: 

jhtuj;jpd; ngah; jhtutpay; ngah; FLk;gk; kUj;Jtg; gad; 

nts;isg; G+z;L my;ypak; rl;iltk; ypy;ypNa]p ,Uky;> M];Jkh> 

kyr;rpf;fy; 

Fg;igNkdp mfhypgh ,z;bfh A+Nghh;gpNa]pNa ,jpypUe;J ngwg;gLk 

“mfhypah” vd;w 

kUe;J epNkhdpah> 

M]Jkhitf; 

Fzg;gLj;Jk; 

fw;whio mNyhghh;Ngnld;]; ypy;ypNa]p rUk tpahjp> kyr; 

rpf;fy;> fy;yPuy;> 

kz;zPuy;> Njhy; 

Neha;fis Fzg; 

gLj;Jk; 

ty;yhiu nrd;nly;yh 

Mrpahl;bfh 

mk;ngy;ypNgNu epidthw;wy;> ngUk; 

tpahjp> vYk;G 

cUf;fp Neha; 

ney;ypf;fha; vk;ypfh 

mgp]dhyp]; 

ANghh;gpNa]pNa kykpsf;fp> ];fh;tp 

Neha; 

Jsrp Mrpkk; rhq;lk; NygpNaNl ,Uky;> gpuhd;ifb]; 

fPohney;yp gpy;yhe;j]; mkhu]; A+Nghh;gpNa]pNa kQ;rl;fhkhiy> 

tapw;Wg;Gz; 

kzj;jf;fhsp nrhyhdk; ief;Nuhk; nrhyNdrpNa tha;g;Gz;> rUkNeha; 

fz;lq;fj;jphp nrhyhdk; 

rhe;Njhfhh;gk; 

nrhyNdrpNa typg;G> kyr;rpf;fy; 

,Q;rp ]pQ;rpgh; 

mgpdhyp]; 

]pQ;rpngNu]pNa grpiaj; J}z;Ljy; 

ntq;fhak; mypak; rPgh ypypNarpNa  ,Uky;> 

kQ;rl;fhkhiy 
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re;jdk; vgpl;uh 

n[uhl;bahdh 

rhz;lNyrpNa  vgpl;iud; vd;w 

My;bi`L 

,jd; jz;bypUe;J 

fpilf;fpwJ. ,J 

M];j;Jkhit 

Fzg;gLj;JfpwJ 

fhpryhq;fz;zp vf;ypg;lhg;uh];l; 

Nul;lh 

fk;Ngh];l;Nl kQ;rs;fhkhiy 

ed;dhhp n`kpnl];k]; 

,z;bfh 

M];fpypg;gpaNl 

]pNa 

cly; Fsph;r;rp 

ngUq;fhak; ngUy;yh 

m]/Ngh;l;blh 

mk;ngy;yp/ngNu rPuzf; NfhshW 

Mkzf;F  nurpdy; fk;A+dp]; ANghh;gpNa]pNa  Ngjp kUe;J  

kQ;rs; fh;f;Fgh 

nlhk];bfh 

rpQ;[p.gNu]pNa  Gz;fis Mw;Wk;> 

kQ;rs; fhkhiy 

rh;g;gfhe;jp uhTy;gpah 

rh;gd;ildh 

mNghraNd\pNa uj;j mOj;jk;> 

kdNeha;> Njhy; 

tpahjp> ghk;Gf;fb> 

G+r;rpf;fb 

 

 cyf Rfhjhu epWtdk; Vw;gLj;jg;gl;l Mz;L – 1948 

 ehk; jpdKk; Fbf;f Ntz;ba FbePhpd; msT 2 Kjy; 2.5 ypl;lh; 

 FbePiu J}a;ikg;gLj;Jk; Kiw – FNshhpNdrd; vdg;gLk; 

 FNshhpNdrd; nra;a gad;gLk; Ntjpg;nghUs; -- fhy;rpak; i`g;Ngh FNshiuL   

(1 fyd; ePUf;F 10 nrhl;L tPjk; fyf;fg;gl Ntz;Lk;) 

 epiykhw;wk; milahj fopTg;nghUl;fSf;F v-L. gpsh];bf; nghUl;fs;  

 Gifapiyahy; jahh; nra;ag;gl;l nghUs;fspy; fhzg;gLk; er;Rg; nghUl;fspd; 

vz;zpf;if – 18 

 Nghij kUe;Jfspd; kWngah; - kNdhhPjpahd kUe;Jfs; vdg;gLk;. ,jw;F v.fh 

xgpak; khhp[Pthdh> Nfhifd;> khh;igd;> vy;.v];.b (iyrh;[pf; mkpy il <ijy; 

mkpl;) 

 rpj;j itj;jpa Kiw – mfj;jpwah; Kiw vd miof;fg;gLfpwJ 

 cUisf;fpoq;fpd; jhtutpay; ngah; -- nrhNydk; bA+gNuhrk; 
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 Ntk;gpd; jhtutpay; ngah; -- m]hbuhf;lh ,z;bfh 

 ,ug;ghpd; jhtutpay; ngah; - `Ptpah gpNurpypad;rp]; 

 thioapd; jhtutpay; ngah; -- kpA+]h ghubrpahfh 

 khk;goj;jpd; jhtutpay; ngah; - khQ;rpnguh ,z;bfh 

 fUk;gpd; jhtutpay; ngah; - rh;f;fhuk; mgprpNdhk; 

 kpsF jhtuj;jpd; jhtutpay; ngah; - ngg;ngh; iefuk; 

 kpsfhapd; jhtutpay; ngah; - fhg;rpfk; G&l;nlnrd;]; 

 Vyf;fhapd; jhtutpay; ngah; - vypNlhpah fhh;lNkhkk; 

 fLfpd; jhtutpay; ngah; - gpuhrpfh `h;lh 

 Njf;F kuj;jpd; jhtutpay; ngah; - nlf;Nlhdh fpuhz;b]; 

 vUf;fpd; jhtutpay; ngah; - fNyhl;buhgp]; i[[hd;bah 

 rd;gpsth; jhtuj;jpd; jhtutpay; ngah; -- fhh;j;jhk]; bq;f;Nlhhpa]; 

 fUNty kuj;jpd; jhtutpay; ngah; - mf;Nf]pah muhgpf;fh> ,jpypUe;J 

fpilf;Fk; gprpd; - Ntyk; gprpd;> Nldpd; vd;w nghUSk; ,jpy; cs;sJ 

 epj;a fy;ahzpapd; (RLfhl;Lky;yp) jhtutpay; ngah; - Nfjiud;j]; Nuhrpa];. 

,J Gw;WNehiaf; Fzkhf;FfpwJ. rpWePhpy; rh;f;fiu msitf; Fiwf;fpwJ 

 NthpypUe;J ngwg;gLk; kUe;J jhtuq;fs; -- rh;g;gfhe;jp> ngUq;fhak; 

 kuf;fl;il jz;bypUe;J ngwg;gLk; kUe;J jhtuq;fs; - re;jdk; 

 ,iyfspypUe;J ngwg;gLk; kUe;J jhtuq;fs; - fw;whio 

 fdpfs; kw;Wk; tpijfspypUe;J ngwg;gLk; kUe;J jhtuq;fs; - ney;ypf;fdp 

 jhtu tsh;r;rpf;F Njitahd jdpkq;fspd; vz;zpf;if – 20 

 ngUq;fha jhtuj;jpd; NthpypUe;J ngwg;gLk; xypNahnurpd; vDk; gprpd; 

kaf;f%l;bahfTk;> rpWePh; ngUf;fj;jpw;Fk; gad;gLfpwJ 

 kl;lepyj;jz;L jhtuq;fSf;F (v.fh) kQ;rs;> ,Q;rp> nts;isg;G+z;L  

 rpd;Nfhdh kuj;jpd; gl;ilapypUe;J ngwg;gLk; kUe;J – Fapidd;. ,k;kUe;J 

kNyhpah> tapw;Wg;Nghf;if Fzg;gLj;JfpwJ 

 fpuhk;G (ytq;fk;) vd;gJ G+nkhl;L MFk; 

 ,ytq;fg;gl;il fpilf;fg;ngWk; jhtuk; -- rpd;dNkhkk; ]pyhdpf;fk; 

 tpd; fpwp];bd; vd miof;fg;gLtJ – RLfhl;Lky;yp (epja; fy;ahzp)> ,J uj;jg; 

Gw;WNehiaf; Fzkhf;Fk; 

kUj;Jt Kiwfs; %yfh;j;jh 
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rpj;jh mfj;jpah; 

Nahfh gjQ;ryp Kdpth; 

N`hkpNahgjp rhKNty; n`d;Nkd; 

Adhdp `pg;NghfpNul;l]; 

MAh;Ntjk; rufh; 

mWit rpfpr;ir R];Ujh; 

 

 Njrpa Nahfh gapw;rp $lk; mike;Js;s ,lk; -- G+dh (khfuh\;buh) 

 Xj;jitfspd; tpjp gad;gLj;jg;gLk; kUj;JtKiw – N`hkpNahgjp 

 Njrpa N`hkpNahgjp fofk; Jtq;fg;gl;l Mz;L – 1975 brk;gh; 10 

 Adhdp kUj;Jt Kiwia mwpKfg;gLj;jpath;fs; - mNugpah;fs;  

 Adhdp kUj;Jt fofk; mike;Js;s ,lk; - ngq;fSh; 

 Njrpa MAh;Ntj fofk; mike;Js;s ,lk; - n[ag;G+h; 

 ,ug;giuf; fz;Lgpbj;jth; -- fpwp];Nlhgh; nfhyk;g]; 

 ,ug;gh; vdg; ngahpl;lth; - N[hrg; gphp];l;yp 

 ,ug;gh; kuj;jpypUe;J fpilf;Fk; ghy; Nghd;w jputk; -- Nyl;lf;]; 

 ,l;yp G+ vd miof;fg;gLtJ - ,f;N]huh 

 Jk;igr; nrbapd; kyh;fspy; mjpfkhf Njd; Ruf;fpwJ 

 ePh; epiyapy; thOk; caph;fis tsh;f;Fk; Kiw – ePh; tsh;g;gpay; 

(mf;Fthfy;rh;) 

 Kjd; Kjypy; tpyq;F ghJfhg;Gr; rl;lk; (SPCA) ,aw;wg;gl;l Mz;L 1890 

 lhf;lh; tpy;ypak; tpjhpq; ,ja Neha;f;F b[plhyp]; nrbapypUe;J jahhpf;fg;gl;l 

kUe;ijg; gad;gLj;jpdhh; 

 ngd;rpypd; vd;w Neha; jLg;G kUe;J G+Q;irapypUe;Jk;> ];l;nug;Nlhikrpd; vd;w 

Neha; jLg;G kUe;J ghf;Bhpaj;jpypUe;Jk; ngwg;gLfpd;wd 

 jz;L ehh;fSf;F (v.fh) rzy; (n`k;g;) kzpyh ehh; 

 ,iy ehh;fSf;F (v.fh) fw;whio ehh; 

 Nkw;gug;G ehh;fSf;F (v.fh) gUj;jp 

 vspjpy; MtpahFk; vz;nza;f;F (v.fh) Nrhah vz;nza; 

 kpjkhf MtpahFk; vz;nza;fs;: #hpafhe;jp (,ja Nehahspf;F ey;yJ) 

 cyuh vz;nza;fs;: Mkzf;F (kykpsf;fp)> epyf;fliy (td];gjp jahhpf;f) 

 G+r;rpf;nfhypyfSf;F v.fh. DDT ilgPidy; ilFNshNuh biu FNshNuh <j;Njd; 
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kw;Wk; BHC – ngd;rPd; n`f;]h FNshiuL 

 300 nry;rpa]; kw;Wk; mjw;Fk; Fiwthd ntg;gepiy jhdpa Nrkpg;gpw;F cfe;j 

ntg;gepiy MFk;. 

 Nrkpg;G jhdpaq;fspd; kPJ G+r;rpfs;> GOf;fs;> Ez;Zaphpfs; ghjpg;ig 

Vw;gLj;Jfpd;wd. ,ij ngUe;jpushd rpijT (Infestation) vd;gh; 

 vypia nfhy;y gad;gLk; G+r;rpf;nfhy;yp kUe;Jfs;: Jj;jehf gh];igL> 

thh;/nghpd; 

 cUisapy; ,uz;L rjtPjk; GujKk;> 17 rjtPjk; ];lhh;r;Rk; cs;sd 

 ney; jhtuj;jpd; ,Unrhy; ngah; - xiurh rilth> ,j;jhtuk; rPdhtpypUe;J 

,e;jpahTf;F mwpKfg;gLj;jg;gl;lJ 

 Njf;F> re;jdk;> Nuh];fl;il> kNfhfdp> ty;nel; Nghd;w fl;ilfs; kur;rhkhd;fs; 

nra;ag; gad;gLfpd;wd 

 fphpf;nfl; kl;ilfs; jahhpf;fg; gad;gLtJ – tpy;Nyh kuf;fl;ilfs; 

 `hf;fp kl;ilfs;> fphpf;nfl; ];lk;Gfs; jahhpf;fg; gad;gLk; kuf;fl;ilfs; - 

ky;nghp kuk; 

 fhfpj cw;gj;jpapy; gad;gLk; kuq;fs; mfhj;jp];> rph;> ];g&]; 

 ,ytq;f vz;nzapay; cs;s Ntjpg;nghUs; - rpd;dkhy;bi`L. ,J 

Ez;Zaph;fSf;F vjph; caphpahf gad;gLfpwJ 

 jkpo;ehl;by; fpuhk;G mwpKfg;gLj;jg;gl;l ,lk; - Fw;whyk; 

 Vy vz;nza; kJghdq;fis kz%l;Ltjw;F gad;gLj;jg;gLfpwJ 

 fLF vz;nza; ghk;G fbf;F kUe;jhfg; gad;gLfpwJ 

 jhtu vz;nza;fspy; fhzg;gLtJ – xypapf; mkpyKk;> fpspruhYk; 

 ky;ypif vz;nza; ngwg;gLtJ – kyhpypUe;J  

 ijy vz;nza; ngwg;gLtJ – mjd; ,iyapypUe;J 

 MuQ;R vz;nza; ngwg;gLtJ – mjd; fdpj;NjhypypUe;J 

 irg;u]; vz;nza; ngwg;gLtJ – mjd; fpoq;FfspypUe;J 

 re;jd vz;nza; ngwg;gLtJ – mjd; Nth; kw;Wk; fbd fl;ilapypUe;J  

 vs;spypUe;J ey;ynz;nza; ngwg;gLk; Kiw – Fsph; mOj;j Kiw  

 

 Njq;fha; vz;nza; nfhg;giuapypUe;J ngwg;gLk; Kiw – i`l;uhypf; mOj;j 

Kiw 

 #hpafhe;jp tpijapYs;s nfhOg;G rjtPjk; 40 – 50% Gujk; 7 – 13% ,jpy; 
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fhzg;gLk; itl;lkpd;fs; A, B, E 

 Nrhah vz;nzapy; nfhOg;G 19 – 20% Gujk; 30 – 40% 

 rhjhuz Gy; - My;gh My;gh vdg;gLk; mtiu tifiar; rhh;e;jJ 

 ];igUypdhtpy; ePuw;w vilapy; 60 – 70 rjtPjk; Gujk; cs;sJ 

 fLF vz;nzapy; fyg;glk; nra;ag;gLk; nghUs; - mh;[pNkhd; vz;nza; 

 WHO – World Health Organisation. 1948 Vg;uy; 7y; njhlq;fg;gl;lJ 

 kdpjDf;F xUehisf;F Njitg;gLk; FbePhpd; msT 2 – 2.5 ypl;lh; 

 FbePiu J}a;ikg;gLj;Jk; fhuzp – fhy;rpak; Mf;]p FNshiuL (gpspr;rpq; gTlh;) 

 FbePiu J}a;ikg;gLj;Jk; Kiw – FNshhpNdrd; 

 FNshu[d; vd;gJ ePiuj; J}a;ikg;gLj;Jk; jputk;. ,jpy; Nrhbak; i`g;Ngh 

FNshiuL cs;sJ 

 Xgpak;> Nfhi`d;> khh;[_tdh> fQ;rh> khh;gpd;> n`uhapd;> LSD Mfpad 

Nghijg;nghUl;fs; 

 Ntshz;ikf; fy;tpapd; rkPgj;jpa fpis – mf;uhehkp. ,J czT jPtdk;> ehh; 

nghUl;fs; ngUf;fk; gw;wpa fy;tpahFk; 

 gzg;gapUf;F cjhuzk; - gUj;jp> fk;G. rzy;> Gifapiy 

 new;gaphpd; gUtfhyq;fs;  

fhh; -- Nk Kjy; [_d; tiu 

FWit – [_d; Kjy; [_iy tiu 

fhyb - nrg;lk;gh; Kjy; mf;Nlhgh; tiu 

rk;gh – Mf];l; Kjy; gpg;uthp tiu 

Mbg;gl;lk; -- [_iyapy; tpijj;jy; - khdhthhp gaph; 

Gul;lhrp gl;lk; -- nrg;lk;ghpy; tpijj;jy; - kpjkhd kiog; gaph; 

Ig;grp gl;lk; - mf;Nlhghpy; tpijj;jy; - kiof;fhy gaph; 

fhh;j;jpif gl;lk; - etk;ghpy; tpijj;jy; - Fsph;fhy gaph; 

ijg;gl;lk; - [dthpapy; tpijj;jy; - gdpf;fhy gaph; 

rpj;jpiug; gl;lk; - Vg;uypy; tpijj;jy; - Nfhilf; fhy gaph; 

 

 

 ngUk Cl;lg; nghUl;fs; ,Utifg;gLk;. 1. Kjy; epiy Cl;lg;nghUs;fs; v.fh. 

iel;u[d;> gh];gu];> nghl;lhrpak; 2. ,uz;lhk; epiy Cl;lg;nghUs;fs; v.fh. 

fhy;rpak;> nkf;dPrpak;> fe;jfk; 
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 Ez; Cl;lg; nghUl;fSf;F cjhuzq;fs; -- ,Uk;G> khq;fdPR> Jj;jehfk;> 

jhkpuk;> khypg;bdk;> FNshhpd; 

 njhO cuj;jpy; fhzg;gLtJ – fhy;eilj; jPtdk;> rhzk;> rpWePh; 

 kf;fpa cuk; - fk;Ngh];l; vd miof;fg;gLfpwJ 

 gRe;jhs; cuk; vd;gJ – xU gapiu rhFgb nra;J mij epyj;jpNyNa klf;fp 

cOJ tpLjy; MFk; 

 gRe;jhs; cug;gaph;fSf;F v.fh. Mthiu> vUf;F> Gq;fk;> jf;ifg;G+z;L> mThp> 

gpy;ypg;gaW 

 caph; cukhf gad;gLj;jg;gLk; ePh;nguzp – mN]hy;yh gpd;Ndl;lh 

 eQ;irj; Njhl;lj;Jf;F Vw;w gRe;jhs; cug;gaph; - nfhSQ;rp 

 ,urhad cuq;fs; - mdq;ff cuq;fs; vdg;gLk; 

 jior;rj;jpy; rpwe;jJ A+hpah 

 jior;rj;J – iel;u[d; cuq;fs; 

 fdpr;rj;J – gh];Ngl; cuq;fs; 

 rhk;gy; rj;J – nghl;lhrpak; cuq;fs; 

 caphp cuq;fSf;F v.fh. gh];Ngh ghf;BhpaH. ePyg;gRk;ghrp> G+Q;irfs; 

 gh];Ngl;il fiuf;Fk; ghf;BhpahTf;F v.fh – Ngrpy;y]; rh;Fyd;l;]; 

 Cl;lg;nghUis cwpQ;r cjTk; G+Q;irfSf;F v.fh – FNshk];> 

[pi[fh];Nghuh 

 nrhl;L ePh; ghrdj;jpy; vkpl;lh; my;YJ bhpg;gh;fs; %yk; gapiu Nth;g;gFjpapy; ePh; 

nrhl;l tplg;gLfpwJ 

 NfhJik taypy; fisfshf fUjg;gLk; jhtuq;fs; - ghh;yp> fLF 

 fisr; nrbfSf;F cjhuzk; -- nfhl;ilg; Gy;> fhl;Lr;Nrhsk;> fPiufs;> 

biuae;jkh> fPdg;Nghbak; 

 rg;ghj;jpf; fs;spia fl;Lg;gLj;Jk; Kiw – fhf;dpa]; G+r;rpfs; %ykhf  

 jPq;Faphpfis nfhy;tjw;F gad;gLj;jg;gLk; ghf;Bhpah my;yJ itu]; my;yJ 

G+Q;irfshy; jahhpf;fg;gl;l fyit – caphp jPq;Faphp nfhy;ypfs; vdg;gLK; 

 iuNdhru]; tz;Lfs; itu]; NehA+f;fpahy; fl;Lg;gLj;jg;gLfpwJ 

 ghf;Bhpa G+r;rpf; nfhy;ypfSf;F v.fh Ngrpy;y]; vz;l;Nuhghf;lh;> GNuhl;ba];> 

#NlhNkhdh]; 

 ntl;Lf;fpsp> mgpL G+r;rp> Mfpatw;iw fl;Lg;gLj;j cjTk; G+Q;irf; nfhy;ypfs; 

nth;l;brpypak;> gPNyhpah 
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 G+r;rpf;nfhy;yp itu];fSf;F cjhuzk; -- ghyp`pl;Nuh]; itu];> ghf;FNyh 

itu];> vd;lNkhghf;]; itu]; 

 nyg;gplhg;nlud; yhh;thf;fis mopf;fg; gad;gLtJ – Ngrpy;y]; JhpQ;rpad;]p]; 

vd;w ghf;Bhpah 

G+r;rpf;nfhy;ypfs; -- vz;Nlhry;ghd;> khyj;jPahd; 

vypf; nfhy;ypfs; -- Jj;jehf gh];Ngl;> Njypak; ry;Ngl; 

G+Q;irf; nfhy;ypfs; - Nghh;lhf;]; fyit 

cUisg; GO nfhy;ypfs; -- fhh;Ngh/gpA+uhd;> ghuj;jpahd; 

fisf;nfhy;ypfs; - /g;SFNshuypd;> ml;u]rd; 

ghf;Bhpah nfhy;ypfs; - MhpNahikrpd;> ];l;nug;Nlhikrpd;> epNahikrpd;  

 ifNyh ghypfpiurh jhf;Fk; jhtuk; -- ney; 

 jhtuq;fSf;F ngUk; Nrjk; tpistpg;git – G+r;rpapdq;fs; 

 xNu ,lj;jpy; xNu rkak; ,uz;Lf;F Nkw;gl;l gaph;fis gaphpLtJ – 

ClgaphpLjy;> ,jw;F v.fh – Ks;sq;fpAld; fPiu gaphpLjy;> Ks;sq;fpAld; 

,dpg;Gr; Nrhsk; gaphpLjy; 

 gRikg;Gul;rpAld; je;ij vdg;gLgth; -- ehh;kd; Nghh;yhf; 

 ,e;jpahtpy; gRikg;Gul;rpapd; je;ij vdg;gLgth; - vk;. v];. Rthkpehjd; 

 cyfpd; czTg; ghpirg; ngw;w Ntshz;ikj; Jiw tpQ;Qhdp – vk;. v];. 

Rthkpehjd; 

 gRikg;Gul;rp vd;w nrhy;iy mwpKfg;gLj;jpath; - tpy;yapk; v];. Fhl; 

 gRikg;gUl;rpf;F Njh;e;njLf;fg;gl;l gaph;fs; -- NfhJik> cUis> mhprp 

 gRikg;Gul;rpahy; cUthf;fg;gl;l ney; tif – I. Mh;. 8.> I.Mh;. 24.> I.Mh;.50.> 

Vb.l;b-37 

 gRikg;Gul;rpahy; cUthf;fg;gl;l NfhJik tif – Nrhdhuh – 64 

 fyg;gpdr; Nrhh;f;if Kiwapd; %yk; Gjpa ufq;fis cUthf;Fk; Kiwfs; - 

$l;Lj; Njh;T Kiw> kuG top Njh;T Kiw> gpw;fyg;G Kiw> nraw;if $l;Lf; 

fyg;G 

 jpBh; khw;w Kiw %yk; gd;ka gaph;fis cUthf;f gad;gLtJ – Nfhy;rpird; 

 J}atop Njh;T Kiwapd; tphpthf;fk; vd miof;fg;gLtJ – kuG top Kiw 

 J}z;lg;gl;l jpBh; khw;w Kiwapy; vf;];Nu> gPl;lh> fhkh Nghd;w fjph;fisf; 

nfhz;L tpijfs; fjphpaf;fj;Jf;F cl;gLj;jg;gl;L Gjpa ufq;fs; 

cUthf;fg;gLfpd;wd  
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 Ntk;gpypUe;J ngwg;gLK; “m]hbuhf;bd;”> fpiurhe;jpkj;jpypUe;J ngwg;gLk; 

“ighpj;jphpd;” Nghd;w cah;epiy jhtu G+r;rpf;nfhy;ypfs; ntl;Lf;fpsp> G+r;rpfs; 

Mfpatw;iw mof;fpd;wd 

 ek;ehl;by; nkhj;j epyg;gug;gpy; epyf;fhp ngwg;gLtJ 4 rjtPjk; kl;LNk 

 jkpo;ehL kw;Wk; Nfus flw;fiu kzpypypUe;J ,y;kidl;> Nkhdirl;> Mfpa 

jhJf;fs; ngwg;gLfpd;wd 

 ,e;jpahtpy; ngUkstpy; vhpthA fhzg;gLk; ,lk; -- fpU\;zh> Nfhjhthp 

ejpg;gLif 

 Mw;wy; Nrkpg;G rl;lk; ,aw;wg;gl;l Mz;L 2001 

 g;Nshuh vdg;gLtJ – jhtug; gl;bay; MFk; 

 g;d;dh vdg;gLtJ – tpyq;Fg; gl;bay; MFk; 

 Nfo;tuF (uhfp) jhtutpay; ngah; - vypA]pd; nfhuf;fhdh (NghNa]p FLk;gk;) 

 goq;Fbapdh; Kf;fpa mbg;gil czT – Nfo;tuF 

 Nfo;tufpd; Nkk;gl;l ufq;fs; - rhujh> Nfh.1> Nfh.2> Nfh.7 

 jkpo;ehl;by; Nfhtpy;gl;bapy; cUthf;fg;gl;l Nfo;tufpd; GJ ufk; - Nfh-1 

 rh;f;fiu NehAs;sth;fSf;F ghpe;Jiuf;fg;gLk; jhdpak; Nfo;tuF 

 Nfo;tufpy; Guj rj;J mjpfKs;sJ 

 jhtuq;fspy; xspr;Nrh;f;iff;Fk;> epA+f;spf; mkpy jahhpg;gpw;Fk; Kf;fpa gq;F 

tfpf;Fk; jdpkk; -- nkf;dPrpak; 

 caphpa iel;u[d; epiyg;gLj;Jjypy; fphpah Cf;fpahf gad;gLk; jdpkk; -- 

khypg;bdk; 

 new;gapUf;F ghrd fhy;tha;fs; topahfTk;> fUk;Gf;F ePs;gs;sq;fs; topahfTk; 

ePh; gha;r;rg;gLfpwJ 

 gaph; Row;rp Kiw Nkw;nfhs;sg;gLtjw;F fhuzk; -- NehAz;lhf;Fk; caphpfspd; 

vz;zpf;if mjpfhpg;gij jLg;gjw;fhf  

fhg;gp – JU Neha; 

Njapiy – nfhg;Gs Neha; 

Njd;id – nkhl;L mOfy; Neha; 

,k;%d;W jhtu Neha;fis jhkpu G+Q;irf; nfhy;ypfs; %yk; jLf;fyhk; 

 fhg;gpj;J}spy; Nrh;f;fg;gLk; fyg;glg;nghUs; - rpf;fphp my;yJ Gspf;nfhl;il  

 Bj;J}spy; Nrh;f;fg;gLk; fyg;glg;nghUs; - kuj;J}s; 

19. #o;epiyapay; 
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jl;gntg;g epiy tiffs;: 

 Mh;bf; Jut gFjpapy; fhzg;gLk; caphpdq;fs; - ghrpfs;> iyf;fd;fs;> JUtkhd;> 

fhpNgh> fhl;nlUik 

 tlf;F kpj ntg;g kz;lyk; (30 bfphp – 60 bfphp ml;rk;) gFjpapy; fhzg;gLk; 

caphpdq;fs; - [pk;Ndh];ngh;k; jhtuq;fs;> Xf;> Nkg;gps;> nr];nel;> Nul;by; ghk;G 

fdlh thj;J 

ntg;gkz;ly gFjp: 

 Mg;gphpf;fh> ,e;jpah> Mrpahtpd; xU gFjp> njd; mnkhpf;fh Mfpa ehLfs; ,jpy; 

mlq;Fk; 

 fhzg;gLk; jhtuq;fs; - igf;f];> ghk;ghf;]; (%q;fpy;) 

 fhzg;gLk; tpyq;Ffs; - neUg;Gf;Nfhop> ahid> vWk;Gjpd;dp> kiyg;ghk;G  

njw;F kpjntg;g kz;ly gFjp: 

 Mg;ghpf;fh> M];jpNuypah> epA+]pyhe;J Mfpa ehLfs; ,jpy; mlq;Fk; 

 fhzg;gLk; jhtuq;fs; - rTf;F> A+fypg;l];> gid 

 fhzg;gLk; tpyq;Ffs; - fptp> fq;fhU> ngd;Ftpd; 

,e;jpa jl;gntg;g kz;ly gFjpfs;: 

<ug;gFjp (kio) (200 nrkP Nky;) 

 v.fh. Nkw;F njhlh;r;rp kiyapd; Nkw;F rhpT> Nkfhyah> Nkw;F tq;fhsk;> gPfhh;> 

m];]hk;/ 

 ,g;gFjpapy; gRik khwhf; fhLfs; fhzg;gLfpd;wd 

kpjntg;g kz;ly gFjp (100 – 200 nr.kP) 

 v.fh. ,kakiy mbthuk;> cgpapd; fpof;Fg;gFjp> [k;K> fpof;F jkpofk;> 

jf;fhzgPlG+k .,g;gFjpapy; ,iyAjph; fhLfs; fhzg;gLfpd;wd 

twz;lg;gFjp (50 – 100 nrkP) 

 fh;ehlfh> jkpo;ehL> c. gp.> k.gpapd; Nkw;Fg;gFjp 

cah; twz;lg; gFjp: (50 nrkPf;F fPo;) 

 uh[];jhd;> gQ;rhg;gpd; njd; Nkw;Fg; gFjp> tlNkw;F F[uhj; 

 ,e;jpahtpy; fhzg;gLk; Gy;ntspfs;: 

1. [PNuhgpy]; (twz;l Gy;ntspfs;) 

2. kPNrhgpy]; (eLj;ju Gy;ntspfs;) 

3. i`f;Nuhgpy]; (<ukhd rthdh Gy;ntspfs;) 
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rJg;Gepyj; jhtuq;fs;: 

 ,it `hNyhigl;Lfs;> khq;FNuht; fhLfs; vdg;gLfpwJ 

 rpjk;guk; mUNf gpr;rhtuk;> uhNk];tu fly;gFjp> Nkw;F tq;fhsj;jpy; 

Re;jutdf;fhLfs;> me;jkhd; Nghd;w gFjpfspYk; fhzg;gLfpwJ 

 ,f;fhLfspy; fhzg;gLk; jhtuq;fs;: mtpdPrpah> iuNrhNghuh. ,jpy; Rthr Nth;fs; 

(nekl;NlhNghh;fs;) fhzg;gLfpd;wd 

G+r;rp cz;Zk; jhtuq;fs;: 

 iel;u[d; rj;J Fiwthf cs;s jhtuq;fs; G+r;rpfis cz;ZfpwJ 

 G+r;rp cz;Zk; jhutq;fSf;F v.fh – neg;ge;j];> LNuhrpuh> ml;hpFNyhpah 

 neg;ge;j];: FLitj;jhtuk; vdg;gLfpwJ. ,iyj;jhs; khw;WUthfp FLitahf 

khwpAs;sJ. ,j;jhtuk; mrhkpy; fhzg;gLfpwJ 

 LNuhrpuh: rd;-bA+ jhtuk; vdg;gLfpwJ. #hpa xspapy; gdpj;Jsp Nghy 

kpd;Dtjhy; ,g;ngahg; ngw;wJ. fh\;kPHpy; fhzg;gLfpwJ. ,iyj;jhspy; 

fhzg;gLk; tpuy;ePl;rpfs; %yk; ,j;jhtuk; G+r;rpfis cz;ZfpwJ 

 ml;hpFNyhpah: gpshlh;Nthh;l;l vd miof;fg;gLfpwJ. ,jpy; fhzg;gLk; 

gpsf;fg;gl;l ,iy igAUg;ghf khwp G+r;rprfis cz;z gad;gLfpwJ 

ePh;tho; jhtuq;fs; kw;Wk; jftikg;Gfs;: 

 ePh;tho; jhtuq;fs; - i`l;Nuhigl;Lfs; vdg;gLk; 

 i`l;Nuhigl;Lfs; v-L thyp];ePhpah> i`l;hpy;yh> gp];bah> khh;rPdpah> 

INfhh;dpah (ntq;fha jhkiu)> epk;ikah (my;yp) 

ePhpy; kpjg;git: INfhh;dpah> ng];bah> ,jpy; Nth;j;J}tpfSf;F gjpy; Nth;igfs; 

fhzg;gLfpwJ 

ePhpy; %o;Fgit: thyp];ePhpah> i`l;hpy;yh 

Nt&d;wp kpjg;git: epk;ikah (my;yp) 

ePh;epy tho;td : ypk;Ndhigyh n`l;bNuhgpy;yh 

 ,ilepiy jhtuk; kPNrhigl; vdg;gLk; v-L kh> gyh 

 Twz;l epy jhtuk; [PNuhigl; vdg;gLk;. v-L rg;ghj;jp fs;sp> rTf;F> jpUf;fs;sp> 

musp> A+Nghh;gpah> vUf;F 

 rg;ghj;jp fs;spapd; jz;L - ,iyj;njhopy; jz;L vdg;gLK; 

 ePh;tho; tpyq;Ffs; “i`l;NuhrPy;” vdg;gLk; 

 gpw jhtuj;ij njhw;wp thOk; jhtuk; vgpill; (m) njhw;Wj; jhtuk; vdg;gLk;.         

v-L thz;lh> Mh;fpl;. ,it jdJ njhw;WNth; %yk; tspkz;lyj;jpYs;s ePiu 
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cwpQ;rp jhNk czT jahhpj;J nfhs;fpd;wd 

 jhtu xspr;Nrh;f;ifapy; nts tUk; thA – Mf;rp[d; 

 kpjit caphpf;F v-L NuhbNah/gh;fs;  

fhw;W khRgLjy;: 

 Gifapy; fhzg;gLk; Gw;WNeha; tpistpf;Fk; Ntjpg;nghUs; - ngd;Nrhighpd; 

 gpsh];bf; nghUis vhpf;Fk; NghJ “ilahf;rpd;” vd;w thA cUthfpwJ  

 mr;R fhfpj;jpy; fhzg;gLk; fhhPak; EiuaPuiy ghjpf;fpd;wd. NkYk; ika euk;G 

kz;lyk;> rpWePufk; Mfpa cWg;Gfis ghjpf;fpwJ 

 rpfnul; GifapYs;s fjphpaf;f jdpkk; -- nghNyhdpak; 210 

 kdpj eltbf;ifahy; Vw;gLk; khR nghUs; - Mh;j;Nuh n[dpd; vdg;gLk; 

 Gij gbt vhpnghUs; (epyf;fhp> ngl;Nuhy;) vhpf;Fk;NghJ fpilf;Fk; thA – 

iel;u[d; Mf;irL> fhh;gd; il Mf;irL 

 G+kpapypUe;J 15 – 60 fp. kP tiu ];l;NuNlh];gpah; 3mm jbkdpy; cs;sJ 

 XNrhd; mLf;F fhzg;gLk; ,lk; -- ];l;NuNlh];gpah; 

 XNrhd; mLf;F Gtpapd; Nkw;gug;gpy; 15 – 30 fp.kP tiu fhzg;gLfpwJ 

 XNrhid rpijf;Fk; nghUs;fs; - FNshNuh GNshNuh fhh;gd; (CFC) neNuhrhy;> 

kPj;ijy; GNuhikL> DDT> vz;Nlhry;ghd;> gphpahd;> iel;u[d; Mf;irLfs; 

 XNrhd; mLf;F ghjpg;G Vw;gl;Ls;s Gtpapd; gFjp – mz;lhh;bfh MFk; 

 kuq;fis tsh;g;gjd; %yk; XNrhd; mLf;if ghJfhf;fyhk; 

 gRik ,y;y thAf;fs;: fhh;gd;il Mf;i]L> kPj;Njd;> i`l;Nuh GNshNuh 

fhh;gd;> SF6 (ngh; FNshNuh fhh;gd;) 

 gRik ,y;y thAf;fs; Gtp ntg;gepiyia mjpfhpf;fpwJ 

 2050y; gRik ,y;yh thA tpistpdhy; Gtpapd; ntg;gepiy ruhrhp 35 bfphp Mf 

mjpfhpf;Fk; 

 thfd Gifapy; nll;uh <j;ijy; <ak;> nll;uhkPj;ijy; <ak;> Nghd;w khRf;fs; 

cs;sd 

 tspkz;lyj;jpy; rkPg Ma;tpd; gb fhh;gd;il Mf;iRL msT 290 ppm 

mjpfhpj;Js;sjhf njhpa te;Js;sJ 

 fopT nghUl;fis mog;gjpy; rpwe;j Kiw – vhpj;jy;  

 caph; vhpthAtpy; (BIO-GAS) kPj;Njd; - 70%> CO2 – 30% cs;sJ 

 cw;gj;jp thA – CO2 + N2 
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 ePh; thA – CO2 + H2 

 njhopw;rhiyapy; er;Rj;jd;ikAs;s thA ntspg;gLtij ePh;f;NfhGuq;fs; mikj;J 

jLf;fyhk; 

 njhopw;rhiyapypUe;J ntspg;gLk; GifapYs;s Jfs;fis tbfl;l kpd;tbfl;b 

gad;gLfpwJ. 

ePh; khRWjy;: 

 mkpy kio Vw;glf; fhuzk; - ry;gh; il Mf;i]L> iel;u[d; Mf;irLfs; 

 ePh; epiyapy; ePh;j;jhtuq;fs; mjpfk; tsh;e;J mjpf Mf;rp[id cl;nfhs;tjhy; 

Mf;rp[d; gw;whf;Fiw Vw;gl;L ePh; khRgLk; epiy A+l;Nuhgpf;Nf\d; vdg;gLk; 

 A+l;Nuhgpf;Nf\d; epfof;$ba ,lk; - Vhp> Fsk;> Fl;il 

 A+l;Nuhgpf;Nf\id cz;lhf;Fk; fhuzpfs; - If;Nfhh;dpah> My;fhf;fs; 

 ePh;kyh;r;rp vd;gJ – ePh;epiyapy; kpjkpQ;rpa My;fhf;fspd; ngUf;fkhFk; 

 fopT ePiu Rj;jpfhpf;f cjTk; jhtuq;fSf;F v.fh. FNshuy;yh> Mfha jhkiu 

,t;tif jhtuq;fSf;F khRfhl;bfs; vd;W ngah; 

 fhl;kpak; fye;j ePhpdhy; Vw;gLk; Neha; ,l;lha; - ,l;lha; 

 kdpj clypy; Vw;W nfhs;sf; $ba mjpf gl;r GNshhpdpd; msT 1.5 kpy;ypfpuhk; 

/ ypl;lh; 

 GNshhpdpd; msT mjpfhpg;ghy; Vw;gLk; xOq;fw;w gy; thpirapd; ngah; - 

“GSurp];” 

 kioePhpd; PH kjpg;G 5.6 – 6.5 MFk; 

 cyfpYs;s fly;ePhpd; msT 97% 

 cyfpYs;s ed;dPhpd; msT – 3% 

 capUs;s nry;fspy; 70 – 80% ePh; cs;sJ 

rt;T+L guty; kw;Wk; Nthpd; mOj;jk; 

 ePh; %yf;$Wfs; mlh;j;jp Fiwe;j fiurypypUe;J mlh;j;jp mjpfkhd fiurYf;F 

ghpkhw;wk; miltJ – rt;T+Lguty; vdg;gLk; 

 rt;T+L gutiy fz;lwpa cjTk; Nrhjid – jprpy; Gdy; Nrhjid 

 capUs;s nry; xd;iw xU ePh;j;j fiurypy; itf;Fk;NghJ ePuhdJ rt;T+L guty; 

%yk; nry;Yf;Fs; nry;Yk; epfo;T – vz;lhkhrp]; vdg;gLk; 

 xU nry;iy mlh; fiurypy; itf;Fk;NghJ nry;ypy; cs;s ePuhdJ rt;T+L 

guty; %yk; nry;ypypUe;J ntspNaWk; epiy – vf;rh];khrp]; vdg;gLk; 
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 nry;fspy; ePhpd; cs;she;j Mw;wy; (𝜑) vd;w vOj;jhy; Fwpf;fg;gLfpwJ. 

 Nthpd; mOj;jj;ij msf;f cjTk; cgfuzk; - nkh;f;Fhp NkhNdhkPl;lh; 

jhtuq;fspy; fhzg;gLk; fdpkq;fSk; mjd; FiwghLfSk;: 

fdpk tiffs; fdpkk; FiwghLfs; 

ngUq; fdpkq;fs; iel;u[d; gr;ira Nrhif (FNshNuh]p];) 

 gh];gu]; tpij Kisj;jy; jhkjk;> 

nkhl;L Kjph;r;rp ngwhky; 

cjph;jy;> ,iy KjpUk; Kd; 

cjpUjy; 

 fhy;rpak; (mkpykz;zpy; 

Fiwe;J fhzg;gLk;) 

,iy tpspk;G gr;ira Nrhif> 

Mf;Fj;jpR ,wj;jy; 

 nghl;lhrpak; gr;ira Nrhif> ,iy gOg;G 

epwkhjy; 

 nkf;dPrpak; ,iyeuk;G gr;iraNrhif> ,iy 

kQ;rs; epwkhjy; 

Ez; fdpkk; 

(my;y) rhia 

%yfq;fs; 

khq;fdPR ,iyeuk;G gr;iraNrhif 

Jj;jehfk; Kjph;e;j ,iy gr;iraNrhif> 

nfhj;jpiy Neha; 

Nghuhd; Jz;LEdp ,wj;jy;> ,iyfs; 

fUQ; rptg;ghjy;> ,iy jbj;jy;> 

Nth;g;gFjp rpijtiljy; 

 

 nef;Nuhrp]; vd;gJ jhtuq;fspy; cs;s jpRf;fspd; ,wj;jyhFk; 

 jhtuq;fspy; fhzg;gLk; nghl;lhrpaj;jpd; gzpfs;: mkpyfhu eLepiyahf;fy;> 

ePuhtpg;Nghf;if fl;Lg;gLj;j ,iyj;Jisfis %Ljy; 

cuq;fs;: 

 NPK cuq;fspy; cs;s rj;Jf;fs; - iel;u[d;> gh];gu];> nghl;lhrpak; 

 caphp cuq;fSf;F cjhuzk; -- ePyg;gRk;ghrp> mN]hyh> iuNrhgpak;> 

jNahNgrpy;y];> #lhNkhdh]; ghf;Bhpah 

 gh];Ngl;il fiuf;Fk; ghf;Bhpaq;fs; - ijNahNgrpy;y]; 

 tspkz;ly iel;u[id epiyg;gLj;j cjTtJ – m]pl;Nlhghf;lh;> iuNrhgpak;> 

fpsh];bhpbak; 

 iel;u[id epiyg;gLj;Jk; ePyg;gRk;ghrp – mNdhgpdh> eh];lhf; 
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 Nth; Kz;by; cs;s “nyf;`PNkhFNshgpd;” vDk; nghUs; iel;u[od 

epiyg;gLj;Jkplj;jpw;F Mf;rp[od tutplhky; jLf;fpwJ 

 iel;hpigapq; ghf;Bhpah – tspkz;ly iel;u[id> iel;u[d; 

$l;Lg;nghUshf;FfpwJ 

 b-iel;hpigapq; ghf;Bhpah - ,we;j cliy kl;fr; nra;J iel;u[d; 

$l;Lg;nghUis iel;u[dhf tspapy; epiyepWj;JfpwJ 

xspf;fhyj;Jtk;: 

 xsp kw;Wk; ,Us; fhyq;fspy; jhtuq;fspy; Vw;gLk; khw;wk; - xspf;fhyj;Jtk; 

vdg;gLfpwJ 

 xspf;fhyj;Jtj;ijf; fz;lwpe;jth; - fhh;dh; kw;Wk; myh;l; 

 FWfpa ehs; jhtuq;fSf;F v.fh. – epf;Nfhl;bd;> fpisd;khf;]; 

 ePz;lehs; jhtuq;fSf;F v.fh. – gPl;lh ty;fhp];> ];igdhr; xypNurpah 

 G+j;jypy; gq;FngWk; epwkp – igl;NlhFNuhk; vdg;gLk; 

 G+j;jypy; gq;FngWk; `hh;Nkhd; - GNshhp[d; vdg;gLk; 

 jhtuq;fspy; Gwj;Njhypy; tsUk; Gwtshpfs; - J}tpfs; my;yJ biuNfhk;fs; 

vdg;gLk; 

 gy nry;fshy; Md J}tp xNu jsj;jpy; fpisj;J fhzg;gLk; mikg;gpd; ngah; 

];nly;Nyl; 

 Ruf;Fk; J}tpfs; fhzg;gLk; jhtuk; - n[l;Nuhgh (fhl;L Mkzf;F) gNahBry; 

jahhpf;fg; gad;gLfpwJ 

 nfhl;Lk; J}tpfs; fhzg;gLk; jhtuk; - nel;by;]; 

 njhl;lhy;rpZq;fp nrb ehL czh;T ,af;fj;jpd; %yk; mjd; ,iyfis 

RUf;fpf;nfhs;Sk; 

 caphpdq;fspd; cWg;Gfs; #hpa xspia Nehf;fp efUk; ,af;fk; - xspehl;lk; 

vdg;gLk; 

 caphpfspd; cWg;Gfs; ePhpepiyia Nehf;fp efUtJ – ePh;ehl;lk; vdg;gLk; 

 caphpfspd; cWg;Gfs; Gtp<h;g;G tpiria Nehf;fp efUtJ – Gtpehl;lk; vdg;gLk; 

 Mf;rp[id Rke;J nry;y Kbahj `PNkhFNshgpd; - nkl; `PNkhFNshgpd; 

vdg;gLk; 

 

                   1. kdpj clw;nraypay; 

 clw; nraypaiy tpsf;fpath; - Mz;bhpah]; ntrhypa]; 
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 ,th; kdpj cly; mikg;G vDk; E}iy gpnuQ;R nkhopapy; ntspapl;lhh; 

tha;: 

 ckpo;ePhpYs;s Rug;gpfs; nkhj;jk; %d;W. mit 

1. Nky; md;dr; Rug;gp (gNuhl;bl;) – nghpaJ 

2. fPo;j;jhilr; Rug;gp (rg;khf;rpyhp) 

3. ehtbr; Rug;gp (rg;ypq;Fty;) rpwpaJ 

 ckpo;ePhpy; iyNrhNrhk; cs;sJ. ,J ghf;Bhpahit mopf;fpwJ 

 ckpo;ePhpy; cs;s nehjp – laypd; 

 laypd; ];lhh;r;ir khy;Nlh]hf khw;WfpwJ 

 Foe;ijfspd; ghy;gw;fs; vz;zpf;if 20 (,UgJ) 

2123 
      gw;#j;jpuk;  ---------------------------------- X 2       

                2123 

 ekJ clypy; kpd fbdkhd gFjp – gy;ypYs;s vdhky; 

 njhz;ilg; gFjp VO Jtuq;fSld; njhlh;GilaJ 

 czTf;Foypd; ePsk; 22 nrkP 

 tha;f;Fopapy; czT miuf;fg;gl;L czT ftsq;fshf khw;wg;gLtjw;F – 

Nk];bNfrd; vd;W ngah; 

 tha;f;FopapypUe;J ,iug;igf;F czT tpOq;fg;gLtJ – bFSl;b\d; vd;W 

ngah; 

 czT cz;Zk; NghJ %r;Rf;Foiy %Lk; cWg;G – vg;gpfpshl;b]; 

 gwitfspd; Fuy;tis „rphpq;];‟ vdg;gLk; 

,iug;ig: 

 ,iug;igapd; Rth; 4 mLf;Ffshy; MdJ 

 ,iug;ig Kd;rpWFlYld; ,izAkplk; - igNyhu]; 

 ,iug;igapd; ikag;gFjp – gd;l;]; 

 ,jaj;Jf;fUNf cs;s gFjp – fhh;bahf; ,iug;ig 

 ,iug;igapy; Rug;git i`l;NuhFNshhpf; mkpyk; (cztpYs;s ghf;Bhpahf;fis 

mopf;f) kw;Wk; ,iug;ig [Puz ePh; 

 ,iug;ig [Puz ePhpy; cs;sit – ngg;rpd;> nudpd;> ypg;Ng]; 

 Gujk; ngg;rpd;  ngg;Nlhd;fs; 

 NfrpNdh[d; ghy;Gujk; Nfrpd; 
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 nfhOg;G ypg;Ng]; nrhpf;f Jtq;Fjy; 

 ,iug;igapd; Rth;fs; Rug;gJ kpA+f];. ,J i`l;NuhFNshhpf; mkpyk; %yk; 

,iug;ig Rth; mhpg;gij;f Fiwf;fpwJ. ,jd; Fiwtpdhy; my;rh; Vw;gLk; 

 ,iug;igapYs;s miuf;fg;gl;l cztpd; ngah; - i]k; 

 rpWFly;: 

 Kd;rpWFly; - bNahbdk; 

 eLrpWFly; - [p[Pdk; 

 gpd;rpWFly; - ,ypak; 

 fizak; kw;Wk; fy;yPuy; Rug;gpfs; ,izAkplk; - bNahbdk; 

 clypd; kpfg;nghpa Rug;gp – fy;yPuy; 

 fy;yPuy; Rug;gJ – gpj;jePh; 

 gpj;jePh; Nrfhpf;fg;gLtJ – gpj;jg;igapy;  

 gpj;jePh; kQ;rs; epwKilaJ. frg;G RitAilaJ 

 gpj;jePhpYs;s gpj;j cg;Gfs; nfhOg;Gfis vspa Jfs;fshf;fpf ePhpy; gug;G 

,Ltpirapid Fiwj;J ghy;kkhf;Ffpd;wd 

 `PNkhFNshgpd; rpijtjd; %yk; fpilf;Fk; epwkpfs; - gpyp&gpd;> gpypnth;bd; 

vd;Dk; Gujq;fs; MFk; 

 fpisNfh[d; fy;yPuypYk;> nfhOg;G mbg;Ngh]; jpRtpYk; Nrkpf;fg;gLfpwJ 

fizak; 

 ,iug;igapd; fPNo cs;s ,iy tbt Rug;gp – fizak; 

 ,J Rug;gJ fiza ePh;. ,jd; PH kjpg;G 8-9 

 ,jd; Nky; yhq;fh;`hd; jpl;Lf;fs; cs;sJ. ,J ,d;Rypidr; Ruf;fpwJ.  

 ehsKs;s kw;Wk; ehskpy;yh Rug;gp ,uz;Lk; fizak; fhzg;gLtjhy; 

fizakhdJ „,ul;ilg;gz;G Rug;gp‟ vdg;gLfpwJ 

fiza ePhpYs;s nehjpfs ; 

 Nrhbak; ig fhh;gNdl; - i`l;NuhFNshhpf; mkpyj;ij eLepiyahf;FfpwJ 

 fiza mkpNy]; - fhh;Nghi`l;Nul;ilr; nrhpf;fpwJ 

 fiza ypg;Ng]; - nfhOg;ig nrhpf;fpwJ 

 fiza bhpgprpd; - ngg;Nlhid ghypngg;ilL Mf;FfpwJ 

 ifNkh bhpg;rpd; - ghy; Gujq;fisr; nrhpf;fpwJ 

rpWFly; Rug;G: 
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 bNahbdj;jpy; Ruf;fpwJ 

 6 nehjpfs; ,jpYs;sd 

 vhpg;rpd;: ngg;Nlhd; kw;Wk; ghypngg;ilLfis mkpNdh mkpykhf;FfpwJ 

 khy;Nl];: khy;Nlhi] FSf;Nfh]hf;FfpwJ 

 Rf;Nuh]; (,d;th;Nl];): Rf;Nuhi] FSf;Nfh]; kw;Wk; gpuf;Nlh]hf;FfpwJ 

 yhf;Nlh];: yhf;Nlhi] FSf;Nfh]; kw;Wk; fhyf;Nlh]hf;FfpwJ 

 Fly; ypg;Ng];: nfhOg;ig nfhOg;G mkpyk; kw;Wk; fpspruyhf;FfpwJ 

 ,ypaj;jpy; fhzg;gLgit – FlYWQ;rpfs; 

 FlYWQ;rpfs; cl;fpufpj;jypd; ,Wjp myFfs; MFk;. ,J uj;j je;Jfpfs; 

kw;Wk; epzePh; Foha;fshy; MdJ  

 uj;j je;Jfpfs; nfhOg;ig jtpu gpw midj;ijak; cwpQ;RfpwJ 

 epzePh; Foha;fs; nfhOg;ig kl;Lk; cwpQ;Rk; 

ngUq;Fly;: 

 ,q;F nrhpf;fg;glhj czT kykhf;fg;gLfpwJ 

 v]n]hprpah Nfhiy vd;w ghf;Bhpah %yk; kyk; cUthfpwJ 

 rpWFly; ngUq;Flypy; jpwf;Fkplj;jpy; rPf;fk; cs;sJ. ,jpy; Fly;thy; cs;sJ 

 Fly;thy; fpUkp my;yJ khRfshy; ghjpf;fg;gl;l Fly;thy; tPf;fk; my;yJ 

mow;rp Vw;gLk; 

 ngUq;Fly; rPf;fk;> Nfhyhd; (Fly;gFjp)> kyf;Fly; vd %d;W gFjpfshf 

cs;sJ 

 kyf;Flypy; cs;s nrhpf;fg;glhj nghUl;fs; - uh/Ng[; vdg;gLk; 

,uj;jr; Row;rp kz;lyk;: 
,uj;jk;: 

 jput epiyapYs;s xNu jpR (gha;k jpR) – uj;jk; 

 uj;jr; Row;rpia fz;lwpe;jth; - tpy;ypak; `hh;tp 

 kdpj cly; vilapy; 6 – 8 % uj;jk; cs;sJ 

 ,uj;jk; xU jhq;fy; fiury; 

 

,uj;jj;jpYs;sit: 

1. rptg;gZ (vhpj;Nuhirl;Lfs;) 

2. nts;isaZ (ypANfhirl;Lfs;) 

3. ,uj;jj;jl;Lf;fs; (j;uhk;Nghirl;Lfs;) 
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4. gpsh];kh 

rptg;gZf;fs; (vhpj;Nuhirl;Lfs;) 

 MAl;fhyk; 100 – 120 ehl;fs; 

 vYk;G k[;i[apy; (tpyh Ks;nsYk;G) cUthfpwJ 

 kz;zPuy;> fy;yPuy; Mfpatw;wpy; mopf;fg;gLfpwJ 

 ,jpy; cl;fU ,y;iy 

 ,it ,UGwk; Fope;j tl;lkhd kw;Wk; jl;ilahd nry;fs; MFk; 

 ,jpYs;s „`PNkhFNshgpd;‟ vDk; epwkp Rthrpj;jypy; gq;F ngWtjhy; „Mf;]p[d; 

glF‟ vdg;gLk;. ,J xU Gujk; MFk; 

 ,jd; Fiwtpdhy; ,uj;jNrhif (mdPkpah) cz;lhfpwJ 

 ,jd; mjpfhpg;gpdhy; ghypirj;jPkpah 

 xU fdky;yp ypl;lh; uj;jj;jpy; 5>000>000 – 5>500>000 ,uj;j rptg;G mZf;fs; 

cs;sd. 

 

nts;isaZ (ypANfhirl;Lfs;) 

 vYk;G k[;i[> epzePh; Kbr;Rfspy; cUthfpwJ 

 xU fdkpy;yp ypl;lh; ,uj;jj;jpy; 5000 – 10000 mZf;fs; cs;sd 

 Mal;fhyk; 2-3 thuq;fs;  

nts;isaZf;fs; 

         

 

 

  JfSs;sit      Jfsw;wit 

              

 

 

 <rpNdhgpy; NgNrhgpy; epA+l;Nuhgpy;  ypk;Nghirl;   NkhNdhirl; 

 

 

 nts;isaZ Fiwtpdhy; Vw;gLk; Neha; - ypAf;Nfhgpdpah 

 nts;isaZ mjpfhpg;gpdhy; Vw;gLk; Neha; - Yf;fPkpah (,uj;jg;Gw;W Neha;) 

 Mz;bn[id (vjph;g;nghUs;) cUthf;FtJ – ypk;Nghirl;Lfs; 
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 Ez;fpUkpfis tpOq;Fgit – NkhNdhirl;Lfs; 

 nts;isaZf;fspd; tpfpjhr;rhu vz;zpf;if  

1. epA+l;Nuhgpy; - 60 – 70 % 

2. <rpNdhgpy; - 0.5 – 3.0 % 

3. NgNrhgpy; - 0.1 % 

4. ypk;Nghirl;L – 20 – 30 % 

5. NkhNdhirl;L – 1 – 4 % 

 ,uj;jk; ciwjiy jLf;Fk; nghUs; - n`ghhpd;> ,jid Rug;gJ – kh];l; 

nry;fs;. nghJthf Rj;j ,uj;jk; nry;tJ – jkdpfspy;. mRj;j ,uj;jk; nry;tJ 

rpiufspy; 

 ,uj;jjhdk; nra;a taJ tuk;G 16 – 60 taJ 

 

 

j;uhk;Nghirl;Lfs; (,uj;j jl;Lf;fs;) 

 vYk;gpd; rptg;G k[;i[apYs;s nkfhNfhpNahirl;Lfs; vDk; nghpa nry;fs; 

moptjhy; cUthfpd;wd 

 gpsh];kh Gujkhf GNuhj;uhk;gpd; - fy;yPuypy; cUthfpwJ 

 ,ay;ghd ,uj;jk; ciwjy; Neuk; 5 – 8 epkplk; 

Gnuhjpuhk;gpd; + fhy;rpak; + jpuhk;Nghg;gpsh];bd; 

       

   jpuhk;gpd;  
    (nray;kpF nehjp) 
        
  /igg;hpNdh[d; (fiuAk; Gujk;) 
       
  /igg;hpd; (fiuahj Gujk;) 

 igg;hpd; ,iofshd tiy ,uj;jk; ntspNaWtij jLj;J ,uj;j ,og;ig 

Fiwf;fpwJ 

 ,uj;j Fohapy; Vw;gLk; uj;jf;fl;b (jpuhk;g];) cUthFk; Kiwf;F j;uhk;Nghrp]; 

vd;W ngah;  

 khuilg;G Vw;gl fhuzk; - fNuhdhp jpuhk;Nghrp]; 

 gf;fthjk; Vw;gl fhuzk; - nrhpg;uy; jpuhk;Nghrp]; 

 ,uj;jf;fl;bapd; xU gFjp tpLgl;L uj;jFoha;fspy; Eioe;jhy; mjw;F vk;Nghy]; 
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vd;W ngah; 

,jak;: 

 xt;nthU ,jaj;Jbg;gpd; NghJk; 70 kp. yp. ,uj;jk; ntspj; js;sg;gLfpwJ. 

xt;nthU epkplj;jpw;Fk; 5 ypl;lh; uj;jk; ,jaj;jpypUe;J ntspNaWfpwJ 

 ,jak; mike;Js;s ,lk; - kPbNah];bdk; 

 ,jaj;Jbg;G – epkplj;jpw;F 72 Kiw 

 ,jaj;ijr; Rw;wpAs;s ciw nghpfhh;bak;. ,ja ciwfSf;F ,ilNaAs;s 

jputk; nghpfhh;bay; jputk; 

 kdpj ,jak; ehd;F miwfisf; nfhz;lJ 

     1. tyJ Vl;hpak; (Mhpf;fps;) 2. ,lJ Vl;hpak;  

     3. tyJ ntz;bhpf;fps;     4. ,lJ ntz;bhpf;fps;  

 Rj;jpfhpf;fg;glhj ,uj;jk; EioAkplk; - tyJ Mhpf;fps;. ,jpy; fPo;ngUQ;rpiu 

Nky; ngUQ;rpiu & fNuhdhp ird]; Mfpait ,izfpd;wd 

 ehd;F EiuaPuy; rpiufspd; %ykhf Rj;j ,uj;jj;ij ,lJ Mhpf;fps; ngWfpwJ 

 tyJ ntz;bhpf;fps;> tyJ Mhpf;fpspypUe;J mRj;j ,uj;jk; ngw;W EiuaPuy; 

jkzp %yk; EiuaPuYf;F nrYj;JfpwJ 

 ,lJ ntz;bhpf;fps;> ,lJ Mhpf;fspypUe;J Rj;j ,uj;jk; ngw;W mjid 

kfhjkdpf;Fs; mDg;GfpwJ 

 tyJ Mhpf;fpSf;Fk; tyJ ntz;bhpf;fpSf;Fk; ,ilNaAs;s thy;T - %tpjo; 

thy;T 

 ,lJ Mhpf;fpSf;Fk; ,lJ ntz;bhpf;fpSf;Fk; ,ilNaAs;s thy;T - <hpjo; 

thy;T my;yJ kpl;uy; thy;T 

 tyJ ntz;bhpf;fps; EiuaPuy; jkdpAl;d NrUkplj;jpy; cs;s thy;T – 

gy;Nkhdhp thy;T 

 ruhrhp kdpjdpd; ,uj;j mOj;jk; 120 / 80 kp. kP nkh;Fhp 

 Vl;hpak; (Mhpf;fps;) tphptile;j epiy ila];Nlhy; (80 mm Hg) 

 Vl;hpak; (Mhpf;fps;) RUq;Fk; epiy rp];Nlhy; (120 mm Hg) 

 

 ,lJ ntz;bhpf;fpspy; Jtq;fp tyJ Vl;hpaj;jpy; KbtiltJ – rp];lkpf; ,uj;j 

Row;rp kz;lyk;  

 tyJ ntz;bhpf;fpspy; Jtq;fp ,lJ Mhpf;fpspy; KbtiltJ – gy;Nkhdhp 

uj;jRow;rp kz;lyk; 
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 Mhpf;fpNsh – ntz;bhpf;Fyhh; Kbr;rpypUe;J Njhd;Wk; rpwg;G jir ehh;fshyhd 

fw;iw – „`p];]pd; fw;iw‟ vdg;gLk; 

 ]p];]pd; fw;iw kpf nky;ypa ,iofshd Xh; mlh;e;j mikg;ghfp> ntz;bhpf;fps; 

cl;gFjp KOtJk; glh;e;Js;s mikg;gpd; ngah; - gh;fpd;[p mikg;G  

 ,uj;j mOj;jj;jpid msf;f cjTk; fUtp - ];gpf;NkhNdhkPl;lh; 

 ekJ Njhypy; fhzg;gLk; epwkp – nkydpd; 

 ,uj;jf;Foha; Neha; vd;gJ – fNuhdhp ,ja Neha; 

 ,uj;jf;Fohapd; cl;Gwk; nfhOg;G xl;bf;nfhs;tjhy; Vw;gLk; milg;gpdhy; uj;j 

Xl;lk; jilg;gLtjw;F Mh;j;NjhfpspNuh]]; vd;W ngah; 

 ,jaj; jirf;F Njitahd ,uj;jk; nry;yhjjhy; Vw;gLk; ,ja typf;F – 

MQ;rpdh vd;W ngah; 

 ,ja thy;T gOjhtjhy; Vw;gLk; Klf;FNeha; UNkl;bf; ,jaNeha;. ,jw;F 

];l;nug;Nlhfhf;f]; vDk; ghf;Bhpah Vw;gLj;Jk; njhz;ilg;Gz;Nz fhuzk; 

 MQ;rpNahfpuhk;: vf;];Nuia gad;gLj;jp ,uj;j ehsq;fis ghpNrhjpj;jy;  

 MQ;rpNahgpsh];b: ,uj;jehsj;jpYs;s milg;gpid ePf;f cjTfpwJ 

rpWePufk;: 

 mtiu tpij tbtKilaJ 

 rpWePufj;jpd; nray; myF – neg;uhd; 

 rpWePufj;ij #o;e;Js;s jbj;j> xsp CLUTk; glyk; - Nfg;#A+y; 

 rpWePufj;jpd; Fope;j cl;Gwg;gFjp - i`y]; 

 rpWePufj;jpd; rpte;j ntspg;gFjp – fhh;nlf;]; 

 rpWePufj;jpd; ntspwpa cl;gFjp – nkLy;yh 

 i`y]; topNa GFk; rpWePh;ehsk; mfd;w Gdy; Nghd;Ws;sJ. ,J ngy;tp]; 

vdg;gLk; 

 nkLy;yhtpYs;s $k;G tbt mikg;Gfs; - hPdy; gpukpLfs; vdg;gLk; 

 gpukpLfSf;fpilapy; ngy;tp]; kbg;ghf fhzg;gLfpwJ. ,e;j mikg;gpd; ngah; - 

Nfypr]; vdg;gLk; 

 gpukpLfSf;fpliapy; fhh;nlf;]; jpR ePz;Ls;sJ. ,J ngh;bdpd; hPdy; J}z;fs; 

vdg;gLfpwJ 

 neg;uhdpy; jl;ilajd vgpjPypa nry;fs; - ngsNkdpd; Nfg;#A+ypy; fhzg;gLfpwJ 

 ngsNkdpd; Nfg;#A+ypy; cl;nry;ypYk;> ntsp nry;ypYk; fpisj;jkdpfs; 

nfhj;jhf fhzg;gLk; mikg;gpw;F – FnshKUy]; vdg;ngah; 
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 FNshKUy];> ngsNkdpd; Nfg;#A+y; ,uz;Lk; Nrh;e;j gFjp – khy;gP[pad; 

Nfg;#A+y; vdg;gLfpwJ. ,J ,uj;jj;ij tbfl;l cjTfpwJ 

 tbfl;lg;gl;l ePhpYs;s FSNfh]; mz;ik RUz;l #oypy; cwpQ;rg;gLfpwJ 

 Vida madpfs; neg;uhd; %yk; cwpQ;rg;gLfpwJ 

 FNshKUyhh; jkdpapy; uj;j mOj;jk; - 75 kp. kP. nkh;Fhp 

 kw;w gFjpapy; jkdpapy; uj;j mOj;jk; - 25 kp. kP. nkh;Fhp 

 lahy]p]; vd;gJ nraw;if Kiwapy; fopT nghUl;fis mfw;Wk; Kiw MFk; 

 

 

EiuaPuy; 

 czthdJ Rthr ghijapy; nrd;Wtplhky; jLg;gJ – vgpf;shl;b];  

 clw;Fopia khh;giw> tapw;wiw vd gphpg;gJ – cjutpjhdk;  

 EiuaPuiy Rw;wpAs;s ,U mLf;F – g;Suh. ,t;tpU mLf;FfSf;fpilNa g;Suy; 

jputk; cs;sJ 

 ,U EiuaPuy;fSf;fpilNa cs;s ,ilntsp – kPbah];bdk; 

 kdpj EiuaPuy; cs;s Ez;fhw;Wg;igfspd; vz;zpf;if – 300 kpy;ypad; 

 EiuaPuypd; Kd;GwKs;s khh;ngYk;gpd; ngah; - ];nlh;dk; 

 Rthrk; ,Utifg;gLk;. mit 1. cl;Rthrk; 2. ntspRthrk; 

 %r;Rf;Foypd; ngah; - l;uf;fpah. ,jd; cl;Rtw;wpy; vgpjPypak; kw;Wk; Nfhio 

Rug;gpfs; cs;sd 

 xU epkpl Rthrj;jpy; kdpj EiuaPuy; 6 ypl;lh; fhw;iw nfhz;bUf;Fk;  

 Rthr kz;lyj;ij ghjpf;Fk; Neha; M];j;Jkh 

 100 kp. yp. ,uj;jj;jpy; Rkhh; 15 fpuhk; `PNkhFNshgpd;fs; cs;sJ 

vYk;G kz;lyk ;: 

 kdpj clypy; cs;s vYk;Gfspd; vz;zpf;if   206 

kz;ilNahl;by; cs;s vYk;Gfspd; vz;zpf;if  8 

Kfj;jpy; cs;s vYk;Gfspd; vz;zpf;if   14 

KJF Ks;nsYk;Gfspd; vz;zpf;if    33 

khh;G vYk;Gfspd; vz;zpf;if     12 

,Lg;G Ks;nsYk;Gfspd; vz;zpf;if    5 

khh;giwapy; vYk;Gfspd; vz;zpf;if    12 Nrhb tpyh vYk;Gfs; 
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 fhaha;L vYk;G vd;gJ – fPo;j;jhilf;Fk; Fuy;tisf;Fk; ,ilapYs;sJ 

 Kjy; fOj;J Ks;nsYk;G – ml;y]; (kz;ilNahl;il jhq;FfpwJ) 

 2tJ fOj;J Ks;nsYk;G – Mf;]p]; 

 11> 12tJ khh;ngYk;Gfs; „kpjf;Fk; tpyh vYk;Gfs;‟ vdg;gLk; 

 ,Lg;ngYk;G tisaj;jpd; ngah; - ngy;tp]; 

 clk;gpYs;s vYk;Gfspy; ePskhdJ – gPkh; (njhil vYk;G) 

 

 

jir: 

 vYk;Gj; jirapd; nray; myF – rhh;Nfhkpah; 

 rhh;Nfhkpah; RUq;Fk; Kiwapid tpsf;Fk; Nfhl;ghL – rWf;Fk; ,iy Nfhl;ghL 

 rhh;Nfhkpah; Mh;gpd; kw;Wk; ikNahrp]; Gujq;fshyhdJ 

 Z jl;L> M jl;L> Mfpait fhzg;gLkplk; - rhh;Nfhkpah; 

kdpj clypy; vYk;Gj;jirfs; vz;zpf;if – 600f;Fk; Nky; cs;sd 

jir  mike;Js;s ,lk; 

Bug;gP]Pa]; KJfpd; Nkw;Gwk;> fOj;jpd; ,UGwKk; 

nly;lhapL Njhs;gl;ilapy; 

ngf;Nlhuy; khh;G 

yhl;bk]; KJfpd; gpd;Gwk; cs;s mfd;w jir 

ig./nrg;]; Nkw;ifapd; Kd;gFjp 

biunrg;]; Nkw;ifapd; gpd;gFjp 

fh/g; fZf;fhYf;Fk;> Koq;fhYf;Fk; ,ilNa cs;s gpd;fhy; jir  

 

fz; 

 ,ikabglyj;jpd; ngah; - fd;[f;bth 

 Nky;,ikapd; cs; tpspk;gpy; fhzg;gLk; fz;zPh;Rug;gp – yhf;hpky; Rug;gp 

 fz;Nfhsj;jpd; xspCLUTk; gFjp fhh;dpah (fUtpop) 

 tpopf;Nfhsk; %d;W mLf;Ffis nfhz;lJ 

 ntsp mLf;fhdJ xsp CLUtf; $ba tpopntz;glyk; kw;Wk; xsp CLUthj 

tpopntspg;glyk; vd;w gFjpahy; MdJ  

 ika mLf;F tpopabf; fUk;glyk;> rpypahpj;jirfs;> Ihp]; kw;Wk; tpopnyd;]; 
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Mfpatw;iwf; nfhz;lJ 

 cs; mLf;fpy; tpopj;jpiu fhzg;gLfpwJ 

 tpopnyd;rpd; tbtj;ijak;> tisitAk; fl;Lg;gLj;Jk; gFjp – rpypahpj;jirfs; 

 xspGfh ntspg;Gw ntz;ikg;gFjp - ];fpspuh (tpopntz;glyk;) 

 tpopj;jpiuapy; ngah; - nul;bdh 

 tpopj;jpiuapy; fhzg;gLk; xsp czh; nry;fs; $k;G tbtk; kw;Wk; Fr;rp tbt 

nry;fshyhdJ 

 Fr;rp (cUis) tbt nry;fs; Fiwe;j ntspr;rj;jpy; ghh;f;f cjTfpwJ 

 $k;G nry;fs; tz;zq;fis czu cjTfpwJ 

 tpopj;jpiuapy; jz;Lfs; kw;Wk; $k;Gfs; kpFe;j gFjp – kQ;rs; Gs;sp vdg;gLk; 

 tpopj;jpiuapy; jz;Lfs; kw;Wk; $k;Gfs; fhzg;glhj gFjp – FUl;Lg;Gs;sp 

vdg;gLk; 

 tpopj;jpiuapy; tpOk; gpk;gk; jiyfPohdJ 

 xUtUf;F fpl;lg;ghh;it (m) J}ug;ghh;it ,Ug;gjd; fhuzk; - tpopj;jpiuapy; 

gpk;gq;fs; Ftpf;fg;glhky; ,Ug;Nj fhuzkhFk; 

 xUtUf;F fpl;lg;ghh;it kw;Wk; J}ug;ghh;it Mfpa ,U FiwghLfSk; 

fhzg;gl;lhy; mjid rhp nra;a Ftp kw;Wk; Fop nyd;Rfs; ,ize;j 

fz;zhbia gad;gLj;jyhk; 

 xspahw;wy; $k;G> Fr;rp nry;fshy; kpd;J}z;lyhf khw;wg;gl;L %isf;F 

flj;jg;gLfpwJ 

 khiyf;fz; Nehahy; ghjpf;fg;gLtJ – Fr;rp (cUis) nry;fs; 

 fz;Fiwghl;il Nyrh; mWitrpfpr;ir %yk; Fzkhf;fyhk; 

 fz; ciwapd; eLg;gFjp Nfhuha;L. fz;zpd; Kd;Gwj;jpy; ,t;Tiw „Ihp];‟ vDk; 

cWg;ghf cs;sJ 

 tpopnyd;ir Rw;wpAs;s jirfshy; #og;gl;lg;gFjp – fz;ghit 

 fz;zpy; xspr;nrwpitf; fl;Lg;gLj;Jk; gFjp – fz;ghit 

 fhh;dpahtpw;Fk; nyd;rpw;Fk; ,ilNaAs;s jputk; - Mf;Fth]; `pA+kh; 

 nyd;rpw;Fk; tpopj;jpiuf;Fk; ,ilNaAs;s jputk; - tpl;hpa]; `pA+kh; 

 mf;Fth]; `pA+kh;> tpl;hpa]; `pA+kh; Mfpait fz;zpw;F tbtj;ij mspf;f 

gad;gLfpwJ 

 tpopj;jpiuapd; ikaj;jpy; njspthd ghh;itf;F fhuzkhd gFjp – khf;Fyh 

 „fhl;buhf;l;‟ vd;gJ fz;GiuNeha; 
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 tpopnyd;rpd; FtpaJ}ukjpg;G – 2.5 nr.kP 

 njspTW fhl;rpapd; kPr;rpW njhiyT – 25 nr.kP 

 ,utpy; fhzg;gLk; tpyq;Ffspy; fz;fspd; tpopj;jpiuf;F gpd;dhy; fhzg;gLk; xsp 

vjpnuhypg;G Vl;bd; ngah; - lgPl;lk; vdg;gLk;. ,J Ftpidd; gbfq;fshy; MdJ. 

,f;Ftpidd; gbfq;fs; jhd; tpyq;Ffspd; fz;fs; ,utpy; kpd;df; fhuzkhfpwJ 

 kdpj fz;fshy; fz;Lzuf;$ba kpd;fhe;j miyfs; - fz;ZWxsp 

Njhy;: 

 ,uz;L mLf;F nfhz;lJ. mit 1. Nky; Njhy; (vgpjPypa jpR) 2. fPo; Njhy;  

 fPo;Njhy;: 

 tpah;it Rug;gp> vz;nza; Rug;gp fhzg;gLfpwJ 

 mbg;Gwj; Njhypd; NkNyLf;F – khy;gp[pgpad; mLf;F vdg;gLfpwJ. ,t;tLf;fpy; 

nkyhdpd; epwkpfs; fhzg;gLfpd;wd 

 ekJ NjhYf;F epwj;ijf; nfhLg;gJ – nkyhdpd; epwkpfs; 

 Njhy; cly; ntg;gepiyia rPuhf;FfpwJ 

 efk;> nfhk;G. Fsk;G Mfpait Njhypd; khw;WUf;fs; 

 fhz;lhkpUfj;jpd; nfhk;G vYk;gpdhy; cz;lhfpd;wd. Nuhkf;fw;iwfshy; MdJ 

nrtp: 

 xyp czh;jy;> cly; rkepiyg;gLj;jy; Mfpa Kf;fpa Ntiyfis nra;fpwJ 

 eLr;nrtpapYs;s rpw;nwYk;Gfs; Rj;jp (Nkypa];)> gl;lil (,d;f];)> mq;ftb 

(];Nlg;gp];) 

 Rj;jp nrtpg;giwNahL njhlh;GilaJ 

 cl;nrtpapYs;s A+l;hpFNy]; cliy rkepiyg;gLj;JfpwJ 

 cl;nrtpapYs;s cWg;Gfs; - A+l;hpFy];> fhf;ypah> rhf;Fy]; 

 A+l;hpFy]pd; KidapYs;s Rz;zhk;gpyhd rpW gbkq;fs; - xl;Nlhypj; vdg;gLk;. 

,ij nfhz;L clypd; rkepiyia mwpayhk;. 

euk;G kz;lyk ; 

 euk;G kz;lyj;jpd; nray; myF – epA+uhd; (euk;G nry;) 

 epA+uhdpd; Gw vy;iyapy; Njhd;Wk; fpisfs; - nld;biuL 

 nld;biuL Gw vy;iyapy; Njhd;Wk; ePz;l> fpisffw;w mikg;G – Mf;rhd; 

 euk;G nry;fspd; nld;iuLfs; xd;Wf;nfhd;W njhlh;G nfhs;Skplk; - 

irdhg;]p]; 
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 Mf;rhd; topahf J}z;Ljy; flj;jg;gLk; epfo;Tf;F “nray; kpd;dOj;jk;” vd;W 

ngah; 

 %isf;F gy;NtW cWg;GfspypUe;J jfty;fisf; flj;JtJ – epA+uhd;fs; 

 cly; cWg;Gfs; %isapd; Jizaw;W jz;Ltlk; %yk; jfty; ghpkhWk; Kiw 

– mdpr;ir nray; 

 jz;Ltlj;jpYs;s ,iz euk;Gfspd; vz;zpf;if 31 

 (%is) fghy euk;Gfspd; vz;zpf;if 12 

%is: 

 %isapd; vil Vwj;jho 1.36 fpNyh 

 %isapYs;s euk;G nry;fspd; vz;zpf;if – Vwj;jho 12>000 

 %isiar; Rw;wp „nkdpd;[];‟ vDk; %d;W ciwfs; cs;sd 

1. bA+uhNkl;lh; (ntsp ciw) 

2. muf;dha;L (eL ciw) 

3. gahNkl;lh; (cs; ciw) 

 gahNkl;lUf;Fk; muf;dha;L ciwf;Fk; ,ilg;gl;l gFjp – muf;dha;L fPo; ciw 

MFk;. ,g;gFjpapy; %is jz;Ltlj;jputk; epuk;gpAs;sJ 

 %is %d;W gFjpfis cilaJ. Mit: 

1. Gnuhnrd;nr/gyhd; (Kd; %is) 

2. kPnrd;nr/gyhd; (eL %is) 

3. uhk;ngd;nr/gyhd; (gpd; %is) 

               Kd; %is 

 

 

 ngU%is   ilad;nr/gyhd; 

      

 

    jyhk];  i`g;Nghjyhk]; 

 %isapy; ngU%is 2/3 gq;F msT nfhz;lJ 

 ngU%is ,U miutl;l Nfhsq;fshf cs;sJ 

 ngU%isapd; mbg;gFjp „fhh;g]; fhNyh]k;‟ vDk; euk;Gj;jpRg; gl;ilapdhy; 

gphpf;fg;gl;Ls;sJ 

 fhh;g]; fhNyh]j;jpd; fPo; njhq;fpf; nfhz;bUf;Fk; ePs;tl;l mikg;G – igdpay; 
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cWg;G 

 kdpjdpd; Ez;zwpT jpwd; ngU%is Gwzpapy; cs;s RUf;fq;fs; kw;Wk; 

euk;Gnry;fisg; nghWj;jJ. RUf;fq;fSf;F ,ilNa cs;s gs;sq;fs; - ry;f];> 

NkLfs; - ifu]; vdg;gLk; 

 ilad;nrgyhdpd; jiug;gFjpapy; fhzg;gLk; Gdy; Nghd;w mikg;gpd; ngah; 

,d;gd;bGyk;. ,J gpl;A+l;lhpf; Rug;gpiaj; jhq;FfpwJ 

 jyhk]pd; Kd;Gk;> gf;fthl;bYk; fhzg;gLk; rhk;gy; epwg;gFjp – fhh;g]; 

];l;NuNal;lk; 

 i`g;Nghjyhk]pd; cr;rpapy; fhzg;gLk; uj;jf;Fohapd; ngah; - Nfhuha;L 

gpsf;rp];. ,jpy; %isj; jz;L tlj;jputk; cUthfpwJ 

 eL%isapy; cs;s ehd;F tl;l tbt gFjpfs; fhh;Nghuh Fthl;hpn[kPdh vDk; 

cWg;Gfshk; 

gpd; %is (uhk;ngd;nr/gyhd;) 

 

 

 

 rpW%is (nrhpngyk;)  ghd;l;];  KFsk; 

 %isia jz;Ltlj;Jld; ,izg;gJ – KFsk;  

 jz;Ltlk;> KJnfYk;G euk;Gf;Fopapy; Muk;gpj;J yk;ghh; Ks;nsYk;gpd; 

mbg;gFjp tiu ePz;L Nfhd]; nkLy;yhhp]; vDk; gFjpahf KbfpwJ 

 yk;ghh;> Nrf;uy;> gFjpfspy; jz;Ltlk; fw;iwahf ePz;L cs;sJ. ,jw;F fhlh 

,f;tpdh (Fjpiuthy;) vdg;ngah; 

 fOj;J> ,Lg;G> gFjpfspy; jz;Ltlk; tphptile;Js;sJ. mjpy; fOj;J gFjp 

tphpT – nrh;itfy; tphpT vdg;gLk; 

 ,Lg;Gg; gFjp tphpT – yk;ghh; tphpT vdg;gLk; 

 jz;Ltlj;ijr; Rw;wp %d;W ciwfs; cs;sd 

 Nfhd]; nkLy;yhhp]py; gahNkl;lh; nky;ypa ePs; ,ioahf cs;sJ. ,J igyk; 

nlh;kpNdy; vdg;gLk; 

 jz;Ltlj;jputi; epuk;gpAs;s fhy;tha; - epA+uy; fhy;tha; vdg;gLk; 

 %isapd; gzpfs ;: 

 ngU%is: epidthw;wy;> czh;jy; (ghh;j;jy;> Nfl;ly;) 

 eL%is: mdpr;ir nraiyf; fl;Lg;gLj;jy;> clypidr; rkepiyg;gLj;jy; 
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 rpW%is: cly; rkepiyiag; NgZjy;> ek; ,r;irf;Fl;gl;l mirTfis 

vYkj;Gj;jirfspy; cUthf;Fjy; 

 KFsk;: Rthrk;> ,uj;jr;Row;rp 

 kdpjdpy; fhzg;gLk; %is jz;Ltl jputj;jpd; msT – Rkkh; 100 – 200 kp.yp 

 xU kzp Neuj;jpy; Ruf;f $ba %isjz;Ltlj;jputj;jpd; msT – 20 kp. yp ,J 

,uj;j gpsh];khtpd; tbePuhFk; 

 ehsKs;s Rug;gpfs; -- vf;Nrhfpiud; Rug;gpfs; vdg;gLk;. ,it Rug;gJ nehjpfs; 

(vd;i]k;) 

 ehskpy;yh Rug;gpfs; - vz;Nlhfpiud; Rug;gpfs; vdg;gLk;. ,it Rug;gJ 

`hh;Nkhd;fs; 

ehskpy;yh Rug;gpfs ;: gpl;A+l;lhp Rug;gp 

 ,J ehskpy;yh Rug;gpfspd; jiytd; vdg;gLk; 

 mike;Js;s ,lk; - %isapd; mbapy; i`g;Nghjyhk]; 

 gpl;A+l;lhp Rug;gpapy; fhzg;gLk; gFjpfs; - mbNdhi`Nghigrp];> 

epA+Nuhi`g;Nghigrp]; 

 mbNdhi`Nghigrp]; Ruf;Fk; `hh;Nkhd;fs; - STH, TSH, ACTH, FSH, LH, LTH 

 epA+Nuhi`g;Nghigrp]; Ruf;Fk; `hh;Nkhd;fs; - thN]hgpnu];]pd; Mf;]pNlh]pd; 

 NrhNkhNlhl;Nuhgpf; `hh;Nkhd; (STH) 

 Fiwtpdhy; Fs;sj;jd;ik (kpl;n[l;) Vw;gLk; 

 mjpfhpg;gpdhy; ,uhl;rj;jd;ik (mf;Nuhnkfyp) Vw;gLk; 

 gpl;A+l;lhpapd; Kd;gf;f fJg;gpd; ngah; - mbNdhi`Nghigrp]; 

 gpl;A+l;lhpapd; gpd;gf;f fJg;gpd; ngah; - epA+Nuhi`g;Nghigrp]; my;yJ ghh;]; 

neh;Nth]h 

 thN]hgpu];]pd; 

 ,jw;F Mz;bilA+ubf; `hh;Nkhd; vd NtW ngah; cz;L 

 ,jd; Fiwtpdhy; ePuopT Neha; Vw;gLfpwJ 

 Mf;]pNlh]pd; 

 kfg;Ngwpd;NghJ fUg;igia rPuhf RUq;fr; nra;J Foe;ijia ntspNaw;w 

cjTfpwJ 

 ghy; Rug;gpapypUe;J ghy; ntsptuj; J}z;LfpwJ 

ijuha;L Rug;gp: 
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 fOj;Jg; gFjpapd; Fuy;tisapd; ,Ugf;fq;fspYk; fhzg;gLfpwJ 

 ijuha;L Rug;gp Fuy;tisapy; ,izf;fg;gl;Ls;s gFjpapd; ngah; - ,];j;k]; 

 ijuha;L Rug;gp Ruf;Fk; jputk; - ijuhf;]pd; 

 ijuhf;]pdpy; 65% mNahbd; mlq;fpAs;sJ 

 ijuhf;]pd; Fiwtpdhy; Foe;ijfSf;F Vw;gLk; Neha; - fphpdpbrk; 

 ijuhf;]pd; Fiwtpdhy; nghpath;fSf;F Vw;gLk; Neha; - kpf;rpbkh 

 mNahbd; rj;J Fiwthy; Vw;gLk; Neha; - fha;l;lh; (Kd; fOj;J foiy) 

 ijuha;L mjpfhpg;gpdhy; fpnutpd; Neha; my;yJ vf;Nrh / jhy;kpd; fha;l;lh; 

Vw;gLfpwJ 

 ghuhijuha;L Ruf;Fk; `hh;Nkhd;fs; - ghuhjhh;Nkhd; & fhy;]pNlhdpd; 

 Flypy; fhy;rpak; cwpQ;rg;gLtij Jhpjg;gLj;Jk; `hh;Nkhd; - ghuhjhh;Nkhd; 

 Ghuhijuha;L Fiwtpdhy; clypy; fhy;rpak; msT Fiwe;J tpLfpwJ. ,jdhy; 

Vw;gLk; Neha; - nll;ldp my;yJ fpl;bg;Nghjy; 

 Ghuhijuha;L mjpfhpg;gpdhy; ,uj;jj;jpy; fhy;rpak; msT mjpfhpf;Fk; 

yhq;fh;`hd; jpl;Lf;fs ;: 

 fizaj;jpy; vgpjPypa jpl;Lf;fshff; fhzg;gLfpwJ 

 ,jpy; My;gh> gPl;lh vd ,U tif nry;fs; cs;sd 

 My;gh nry;fs; Ruf;Fk; `hh;Nkhd; - FSNfhfhd; (i`gh;fpisrPkpf; `hh;Nkhd;) 

 gPl;lh nry;fs; Ruf;Fk; `hh;Nkhd; - ,d;Rypd; (i`gh;fpisrPkpf; `hh;Nkhd;) 

 ,d;Rypd; 51 mkpNdh mkpyq;fs; nfhz;l GujkhFk; 

 i`gh;fpisrPkpahtpdhy; Vw;gLk; Neha; - ePuopT Neha; (lahgpb];) 

 mjpf rpWePiu ntspNaw;Wk; epiy – ghyp A+hpah 

 mjpf ePh; mUe;Jk; epiy – ghyp bg;rpah 

 mjpf grpapdhy; mjpf czT cl;nfhs;Sk; epiy – ghyp Ng[pah 

 

 ,uj;jj;jpy; FSf;Nfh]; msT mjpfkhfp> mjd; tpisthf fPl;Nlhd; nghUl;fs; 

clypy; Nrh;fpd;w epiyf;F fPNlhrp]; vdg;ngah;  

ml;hPdy; Rug;gp: 

 rpWePufj;jpd; kPJ njhg;gp Nghy; fhzg;gLfpwJ 

 Mgj;Jf; fhy Rug;gp vd;Wk; miof;fg;gLfpwJ 

 ,r;Rug;gp Ruf;Fk; `hh;Nkhd;fs; - ml;hPdypd; (vgpneg;hpd;)> ehh;-ml;hPdypd; 
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,dg;ngUf;f `hh;Nkhd;fs; 

 tpe;J Ez;Foy;fSf;F ,ilNa cs;s nry;fs; (Nybf; nry;fs;) Ruf;Fk; 

`hh;Nkhd; - nl];Nlh];Buhd; 

 nl];Nlh];BuhDk;> kw;w Mz; ,dg;ngUf;f `hh;Nkhd;fSk;> Nrh;e;J 

Mz;lNuh[d;fs; vd miof;fg;gLfpd;wd 

 ngz;zpd; mz;lfq;fs; Ruf;Fk; `hh;Nkhd; - <];l;Nuh[d; 

 ngz; ,dg;ngUf;f kz;lyj;jpy; fhzg;gLk; “fhh;g]; Y}l;bak;” Ruf;Fk; 

`hh;Nkhd; - Gnuhn[];buhd; 

 fUTw;w ngz;zpd; fhh;g]; Y}l;baKk;> Gnuhn[];buhDk; Nrh;e;J Ruf;Fk; 

`hh;Nkhd; - hpyhf;]pd; 

,dg;ngUf;fk; 

  ngz; ,dg;ngUf;f kz;lyk; 

 ngz; ,dg;ngUf;f cWg;gpd; ngah; - mz;lfk; 

 fpuhgpad; ghypf;fps; ntbj;J KO tsh;r;rpaile;j mz;lk; ntspg;gLk; epfo;r;rp – 

mz;lk; (m) Kl;il tpLgLjy; 

 ntbj;j fpuhgpad; ghypf;fpis #o;e;Js;s ghypf;fps; nry;fs; tphptile;J fhh;g]; 

Y}l;bahf khWfpwJ 

 xt;nthU mz;lfj;jpd; mUfpy; fhzg;gLk; Gdy; Nghd;w mikg;G /ngNyhgpad; 

Foha;fs;  

 khjtplha; Row;rp fhyk; nghJthf 28 ehl;fs; 

 khjtplha; Row;rp fhyj;jpy; 5 – 14 k; ehs; tiu cs;s epiy /ghypf;Fyhh; 

(G+hpg;G) epiy. 15 – 28k; ehs; tiu cs;s epiy – khjtplha; Kd; epiy 

my;yJ Y}l;ba]; epiy my;yJ Gnuhn[];budy; epiy 

 

Mz; ,dg;ngUf;f kz;lyk; 

 Mzpd; ,dg;ngUf;f cWg;gpd; ngah; - tpe;jfk; 

 tpe;jZf;fs; Nrkpf;fg;gLkplk; - vgpbbkp]; 

 tpe;J nry;fis cUthf;FtJ – nrh;Nlhyp nry;fs; kw;Wk; %y ,dr;nry;fs; 

 kdpjdpy; xU ];ngh;kl;NlhNfhdpak; Kjph;e;j tpe;jZthf cUthfpl 

vLj;Jf;nfhs;Sk; fhy msT – 64 ehl;fs; 
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 ];ngh;kl;NlhNfhdpaj;jpypUe;J tpe;J cUthFk; epiy - ];ngh;kl;Nlhn[dp]p]; 

vdg;gLk; 

 tpe;jZtpd; jiyg;gFjpapy; fhzg;gLk; mikg;G – mf;NuhNrhk; vdg;gLk; 

 tpe;jZtpd; eLg;gFjpapy; ikl;Nlhfhz;bhpah cs;sJ 

tpe;jZ cUthjy; 

%y ,dr; nry; 
kiwKf gphpT  ikl;lh]p]; 

];ngh;kl;NlhNfhdpak; (tpe;Jjha; nry;) 
tsh;  jy; 

Kjy; epiy ];ngh;kl;Nlhirl; 
            kpahrp]; - I  

,uz;lhk; epiy ];ngh;kl;Nlhirl; 
            kpahrp]; - II 

];ngh;kbl; 
 

];ngh;k; (];ngh;kl;NlhNrhth) 

mz;lk; (Kl;il) cUthjy; 

 CNfhdpaj;jpypUe;J mz;lk; cUthFk; epiy – Cn[dp]p]; vdg;gLk;  

mz;lmd %yr;nry; 
 

Cnfhdpah (mz;l jha; nry;) 
 

Kjy; epiy Cirl; 
 

,uz;lhk; epiy Cirl; 
 

Cbl; 
 

fUKl;il 

 Cn[dp]p]pd; ,Wjpapy; xNu xU fUKl;il cUthfpwJ 

2. fUtpay; 

 fU cztpd; mbg;gilapy; fUKl;ilapd; tiffs;: 

vNyrpjy; : fU czT mw;wJ (v-L) ghY}l;b 

ikf;Nuhnyrpjy; (m) MypNfh nyrpjy;: rpwpjsT fUczT cilaJ (v-L) 

Mk;gpahf;]p]; 

kPNrhnyrpjy;: eLj;jukhd fU czTilaJ - ,Utho;tpfs; 

Nkf;Nuhnyrpjy;: mjpfsT fU czTilaJ – (gwitfs;) 
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 fU czT gutpapUf;Fk; tpjk; gw;wpw gphpTfs;: 

INrhnyrpjy; (m) N`Nkhnyrpjy;: fUczT xNu rPuhf gutpaUj;jy; 

(Mk;gpahf;]p];) 

BNyhnyrpjy;: xUGwk; kl;Lk; fUczT mjpfKs;sJ mjpYk; jhtu 

miuf;Nfhsj;jpy; mjpfKs;sJ (,U tho;tpfs;) 

nrd;l;Nuhnyrpjy;: eLg;gFjpapy; fU czT mjpfKs;sJ (G+r;rpapdk;) 

b];fha;l]; (m) gpsh];Nlhb];f;: ngUk;gFjp fU czT gutpAs;sJ 

kPjKs;s jl;Lg;gFjpapy; cl;fU cs;sJ (gwit) 

 XLila Kl;il – fpsplha;f; 

 Xby;yhj Kl;il – ehd; fpsplha;f; 

 tsh;r;rp eph;zapf;fg;gl;lit – nkhirf; Kl;il (v-L) nky;Ylyp> tisjirGO 

 tsh;r;rp eph;zapf;fg;glhjit – nuFNyl;bt; Kl;il (v-L) Kl;Njhyp> KJnfYk;gp  

 flw;gQ;R> FopAlyp Mfpa caphpdq;fspy; gpsh];kh rt;T ,y;iy 

 Kl;ilg; glyq;fs;: 

G+r;rp> nky;Ylyp> ,Utho;tp Mfpatw;wpd; Kl;ilapy; cs;s Kjy;epiy 

glyj;jpd; ngah; -- itl;lypd; rt;T (m) mrpbad;fs; 

kPdpd; Kl;ilapy; cs;s Kjy;epiy glyj;jpd; ngah; -- Nfhhpahd; glyk;  

ghY}l;bfspd; Kl;ilapy; cs;s Kjy;epiy glyj;jpd; ngah; -- Nrhdh ngypRlh 

fly; mh;r;rpfspd; Kl;ilapy; cs;s Kjy;epiy glyj;jpd; ngah; - n[y;ypciw 

 Kl;ilapy; cs;s Kjy;epiy glyk; kpAf;Nfh ghyprhf;iuLfshy; MdJ. 

,uz;lhk;epiy glyk; My;Gkpd; Gujj;jhy; MdJ 

 gwit Kl;ilapd; nts;isf;fU My;Gkpd;fshy; MdJ 

 Gwit Kl;ilapd; fU cztpYs;s Gujq;fs; - gh];tpbd;> ypg;Nghtpl;lypd;  

 fU cztpy; cs;sit – gh];Nghypg;gpL> nfhOg;Gfs;> Gujk; 

 Gwf;fUTWjYf;F cjhuzk; - jtis 

 tpe;Jtpd; CLUTk; jd;ikf;F fhuzk; - mf;NuhNrhk; 

 mf;NuhNrhkpYs;s nehjp i`ahYuhdpNl]; vd;w mkpyj;jhy; MdJ 

 tpe;Jtpd; cl;fU fUTWjy; $k;gpd; topNa mz;lnry;ypDs; nrd;wTld; 180 

bfphp Row;rp Nkw;nfhs;fpwJ 

 Mz;Kd; cl;fUTk;> ngz;Kd; cl;fUTk; ,izAk; nray; - Mk;gpkpf;]p];  

 fUTw;w Kl;il njhlh;r;rpahd kiwKf nry; gphpjy; %yk; mjpf vz;zpf;ifapy; 

cz;lhFk; epfo;r;rp – gpstpngUfy; vdg;gLk; 
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 gpstpg; ngUf;fypd; ,Wjpapy; cUthf;fg;gLk; nry;fs; - gpsh];Nlhkpah; 

vdg;gLK; 

 gpstpg;ngUf;fypd; Kbtpy; gy gpsh];Nlhkpah;fis cs;sPlw;w fUit nfhz;l 

nry;fSf;F fUf;Nfhs nry; vd;W ngah; 

 ,U mLf;Ffs; nfhz;l ,Ugil fUf;Nfhsk; - gpsh];Lyh vdg;gLk; 

 %d;W mLf;Ffs; nfhz;l Kg;gil fUf;Nfhsk; - Nf];l;&yh vdg;gLk; 

 Kjy; Nrhjidf;Foha; Foe;ij gpwe;j ,lk; - ,q;fpyhe;J (1978) 

 nraw;if Kiwapy; Clfj;jpy; tsh;f;fg;gLk; gy nry;fs; mlq;fpa njhFg;g = 

fhy]; vdg;gLk; 

 1997y; lhyp vd;w nts;shL> mad;tpy;kl; vd;gtuhy; FNshdpq; Kiwapy; 

cUthf;fg;gl;lJ 

 %y nry;fs; khw;WUg;G mWit rpfpr;ir nra;a gad;gLfpwJ 

3. tifg;ghl;bay; 

 nraw;if tifg;ghl;il mwpKfg;gLj;jpath; - fNuhy]; ypd;Nda]; 

 ghpzhk mbg;gilapyhd tifg;ghl;il mwpKfg;gLj;jpath; - mlhy;g; vq;sh; 

kw;Wk; fpshd;ly; gpuhd;l; 

 mz;ikf;fhy tifg;ghl;il mwpKfg;gLj;jpath; - Mh;jh; f;uhq;tp];l; 

 Ie;Jyf tifg;ghl;il mwpKfg;gLj;jpath; - tpl;Nlf;fh; 

 ,U ngahpL Kiwia – mwpKfg;gLj;jpath; - tifg;ghl;baypd; je;ij vd 

miof;fg;gLgth; fNuhy]; ypd;Nda]; vd;gth; Mthh; 

 caphpdq;fspd; Njhw;wk; vDk; E}iy vOjpath; - lhh;tpd; 

 jhtu tifg;ghl;baypd; kpfr;rpwpa myF – rpw;wpdk; 

 

 fhh;y; ypd;Nda]; vOjpa E}y;fs;: ];gPrp]; gpshz;l;uk; rp];lkh Ner;RNu (,J 

ngahpL Kiw mwpKfk;) 

njhFjp: GNuhl;NlhNrhth 

 ,it jpR epiyaw;w xU nry; Ez;zpaphpfs; MFk;. v.fh. mkPgh> ghf;Bhpah 

 

njhFjp: JisAlypfs ; 

 (v-L) flw;gQ;R. ed;dPh; kl;b 

 gynry; caphp> jpRfsw;w epiy> fopT ePf;f cWg;G> euk;Gfs; ,y;iy 
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 ,lg;ngah;r;rp cWg;G ,y;iy 

 ,t;Taphpdq;fspd; rpwg;G mk;rk; - ,og;G kPl;ly; gz;G MFk; 

 Rpy caphpfs; myq;fhu nghUs;fshf cs;sd. (v-L) xypahe;j];> ];ghd;[py;yh> 

ypANfhnrypdpah 

FopAlypfs; (rPyd;bNul;lh) 

 v-L fly; rhke;jp> n[y;ypkPd;> i`buh> gtsghiw 

 jpR epiyAila gy nry; caphp 

 cly; Rth; ,U mLf;F cilaJ 

 nekl;Nlhrp]; vd;Dk; nfhl;Lk; nry;fs; ,jpYs;sd 

jl;ilg;GOtpdk; (gpshl;n`y;kpd;j];) 

 v-L gpshNdhpah> fy;yPuy; GO> ehlh GO> uj;jg;GO 

 fopT ePf;f cWg;G cz;L 

 ,Ughy; caphpfshf cs;sJ 

 Rlh; nry; (m) nrhypNdh irl;Lfs; ,jpYs;sd 

cUisg;GOtpdk;: (M];n`y;kpd;j];) nekl;Nlhlh 

 V-L M];fhhp]; Yk;gphpfha;l]; 

 clw;Rth; %d;W mLf;Ffshy; MdJ 

 clypy; fz;lq;fs; ,y;iy 

tisjirGO: (md;dyplh) 

 v-L kz;GO> ml;il> ePhp]; 

 %ba uj;j Xl;l kz;lyk; cs;sJ. ,uj;jj;jpy; rptg;gZf;fs; cs;sJ 

 kz;GO 

 kz;GO cotdpd; ez;gd; vdg;gLfpwJ 

 ,jd; cly; gy fz;lq;fshy; MdJ 

 clypYs;s gy tif ePl;rpfs; - rPl;lh vdg;gLk;. ,J kz;GO ,lg;ngah;r;rp 

nra;a cjTfpwJ 

 fopT ePf;fk; neg;hpbahq;fshy; eilngWfpwJ 

 Rthrk; Njhy; (m) nrTs; %yk; eilngWfpwJ 

 ml;ilapd; ckpo;ePhpYs;s `p&bd; vDk; Ntjpg;nghUs; uj;jk; ciwjiy 

jLf;fpwJ 

fZf;fhypfs; (Mh;j;NughNghlh) 
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 v-L fug;ghd; G+r;rp> kutl;il> <> nfhR> G+uhd;  

 ,t;Taphpdq;fspy; Gwr;rl;lfk; fhzg;gLfpwJ. ,J ifl;bd; vDk; nghUshy; 

MdJ 

 ,t;Taphpdq;fspy; czh;ePl;rp> $l;Lfz;fs; Mfpait cs;sd. ,it xU ghy; 

caphpfshFk; 

 ,jd; xt;nthU $l;Lf;fz;Zk; “xkl;bbak;” vDk; jdpf;fz;fshy; MdJ 

 fopTePf;f cWg;Gfs; - fhf;f]; Rug;gp> gr;irRug;gp> khy;gP[pad; Foy; 

nky;Ylyp (nkhyh];fh) 

 v-L Mg;gps; ej;ij> Mf;Nlhg];> rpg;gp> ed;dPh; kl;b 

 cliy Rw;wpAs;s Njhypyhd Nghh;itapd; ngah; - Nkd;by; vdg;gLk;. ,J 

,t;Taphpdq;fspd; Xl;bid Ruf;fpwJ 

 Rthr cWg;G – nrTs; 

Kl;Njhypfs; (vf;Ndh nlh;Nkhl;lh) 

 v-L el;rj;jpukPd;> fly; ypy;yp> fly;Fg;gp> fly;nts;shp 

 ,lg;ngah;r;rp kw;Wk; czT+l;lk; Mfpait Foy; fhy;fs; %yk; eilngwfpwJ 

 Rthrk; Ez;zpa Njhy; nrTs;fs; fpisj;j kuk; %yk; eilngWk;  

 

KJnfYk;gpfs ; 

KJnfYk;gpfs; (fhh;Nll;lh) 

 

 

 

A+Nuhfhh;Nll;lh  nr/gNyh  n`kp   nth;bgpNul;lh 

(thy;ehZaphpfs;)  fhh;Nll;lh  fhh;Nll;lh (KJFehZs;sit) 

    (jiy   (miu 

    ehZaphpfs;)  ehZaphpfs;) 

      

    Kd; KJF ehzpfs; 

 kPdpd; ,ja miwfs; - ,uz;L 

 ,Utho;tpfspd; ,ja miwfs; %d;W 

 Ch;tdtw;wpd; ,ja miwfs; %d;W 

 gwit> ghY}l;b ,ja miwfs; ehd;F  
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4. caphpd mikg;G epiy: 

   nfz;il kPd;: 

 vYk;G kPd; vd miof;fg;gLfpwJ 

 clw;Fopailait 

 ,jpYs;s nrjpy;fs; “Bdha;L” nrjpy;fs; vdg;gLk; 

 kPdpd; taij jPh;khdpf;f mjd; NkYs;s tisTNfhL cjTfpwJ 

 kPDf;F gz; ,ikfs; ,y;iy 

 khh;G kw;Wk; ,Lg;G JLg;Gfs; ,iz jLg;Gfs; vdg;gLk; 

 kPdpd; Ntfj;ij fl;Lg;gLj;jTk;> Kd;Ndhf;fpAk; gpd;Ndhf;fpAk; nry;y cjtplTk; 

khh;G kw;Wk; ,Lg;G JLg;Gfs; cjTfpwJ 

 ,izaw;w JLg;G (m) KJF JLg;ghdJ kPdpd; cly; fPNo rhahky; ,Ug;gjw;F 

cjTfpwJ 

 kPdpd; thy;JLg;ghdJ tyJ> ,lJ Gwk; (jpirkhw;w) jpUk;g cjTfpwJ 

 kPdpd; clw;jirfspd; ngah; - ikNahNlhk; 

 kPd; ePe;Jk; nghJ mjd; Nkw;Gwk; cs;s ePhpdhy; Vw;gLk; mOj;jj;jpid czu 

kPDf;F mjd; gf;fthl;L czh;TNfhLfs; cjTfpwJ 

 kPdpd; fy;yPuy; 3 fJg;Gfs; cilaJ 

 kPdpy; cs;s nrTs;fspd; vz;zpf;if – 4 ,iz 

 kPdpy; clypYs;s jir ehh;fs; E}w;Gfjph; tbtk; ngw;Ws;sd 

 ePhpYs;s nghUl;fis czh;e;jwpa gad;gLk; kPdpd; gf;fthl;L czh;T 

euk;Gfspd; ngah; - ePh;g;Gw czh;thq;fpfs; 

 kPd;fspd; nrjpy;fs; %d;W tifg;gLk; 

1. gpshf;fhapL (RwhkPd;) 

2. irf;fpshapL 

3. BdhapL (nfz;il kPd;) 

 Kjiyapd; clypYs;s NjhyhdJ vYk;G nrjpy;fshy; MdJ 

 Ks;sk;gd;wpapd; clypYs;s Ks; -- mjd; Nuhkj;jpd; khw;wkhFk; 

fug;ghd; G+r;rp: 

 tpyq;fpay; ngah;: nghpg;sNdl;lh mnkhpf;fhdh 

 ,J xU Gwr;rl;lfk; (vf;Nrh];nfypld;) cila caphpdk; 

 clypd; Nkw;gFjp – nlh;fk; vdg;gLk; 
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 clypd; fPo;g;gFjp ];nlh;dk; vdg;gLk;. ,t;tpuz;L gFjpfisAk; ,izg;gJ 

g;Suh rt;T 

 fug;ghd; G+r;rpapd; Rthrk; l;uf;fpah %yk; eilngWk; 

 gj;J ,iz Rthr Jisfs; cs;sd 

 Rthr Jis “];iguf;fps;” vdg;gLk; 

 fug;ghd; G+r;rpapd; clypy; jpwe;j uj;j Xl;l kz;lyk; fhzg;gLfpwJ 

 fug;ghd; G+r;rpapd; NkYjl;bd; ngah; - Nyg;uk;> fPOjl;bd; ngah; - Nygpak; 

 ,uj;j clw;Fop cs;sJ 

 fopT ePf;f Ntiyfisr; nra;tJ – khy;gP[pad; Foy;fs; 

 ,J midj;Jz;zp> ghypd NtWghL cz;L 

 Mz; ,dg;ngUf;f Rug;G – fhq;FNyhNgl; Rug;gp vdg;gLk; 

 ngz; ,dg;ngUf;f Rug;G – nfhy;Nyl;luy; Rug;gp vdg;gLk; 

 ,jd; ,sk; caphpapd; ngah; - epk;g;. ,J VL Kiw NjhYhpj;J KO caphpahf 

khWfpwJ 

 ,jd; ,jak; 13 miwfis cilaJ 

 ,uj;j Xl;lk;> Vyhpj; jirfs; RUq;fp tphptjhy; eilngWfpwJ 

 ,uj;jj;jpy; `pNkhFNshgpd; ,y;yhjjhy; uj;jk; epwkw;wJ  

 fug;ghd; G+r;rp ,uT Neuq;fspy; czT NjLk; jd;ikAila G+r;rpahFk;. 

,g;gz;gpd; ngah; - “ehf;lhdy; Bhpahbrpb” vdg;gLfpwJ 

jtis (uhdh n`f;]hNlf;ilyh) 

 ,jw;F fOj;J ,y;iy 

 fz;zpikfspy; xsp CLUtf; $ba epf;bNll;bq; rt;T cs;sJ 

 kyk;> rpWePh;> ntspNaw nghJg;Gio (FNshaf;fh) cs;sJ 

 Mz; jtisapd; Kd;dq;fhy;fspy; cs;s jbj;j cs; tpuy; ePl;rpapd; ngah; - 

ehg;rpay; NkL (fytpj;jpz;L) vdg;gLk; 

 jtisapd; ,dg;ngUf;f epfo;T “Mk;gpnyf;]];” vdg;gLk; 

 ,iug;igapd; Rthpy; i`l;Nuh FNshhpf; mkpyk; kw;Wk; ngg;rpd; Ruf;fg;gLfpwJ 

 jtis ePhpDs; ,Uf;Fk;NghJ Njhy; %yk; Rthrk; eilngWfpwJ 

 jtisapd; ,jak; 3 miswfhy; MdJ. Mhpf;fps; 2> ntz;bhpf;fps; 1 

 ntz;bhpf;fpspypUe;J l;uq;f]; Mh;bNahr]; %ykhf ,uj;jk; ntsp nry;fpwJ 

 jiyf;F uj;jj;ij vLj;J nry;Yk; jkdp – NfNuhl;bl; vdg;gLk; 
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 nrhpkhd kz;lyj;jpw;F ,uj;jj;ij vLj;J nry;Yk; jkdp – rpypaNfhkpnrd;l;hpf; 

 jtisapd; %isapy; 10 ,iz %is euk;GfSk;> 10 ,iz jz;Ltl 

euk;GfSk; cs;sd 

 jtisapd; ,dg;ngUf;f Row;rpapy; ntspf; fUTWjy; eilngWfpwJ 

 fUTWjYf;F gpd; tsh;rpij khw;wk; eilngw;W KO caphpahf khWfpwJ 

 jtisapd; Nky;jhil tpspk;gpy; cs;s gw;fs; - khf;]py;yhp gw;fs; vdg;gLk;. 

fPo;j;jhilapy; gw;fs; ,y;iy 

 rpWePuf kw;Wk; ,dg;ngUf;f kz;lyq;fs; xUq;fpize;j njhFg;ghf cs;sJ 

gpsh];Nkhbak;: 

 ,J xU xl;Lz;zp 

 kdpjdpy; ,uj;j rptg;gZf;fspy; ,it caph; thOk; 

 kNyhpah Nehia cUthf;Fk; 

 xU nry; caphp. ,Ug;gpDk; gy cl;fUf;fis cilaJ 

 Xk;Gaphp – kdpjd;> mNdhgpy]; nfhR 

 kdpjdpd; rpWFlypy; fhzg;gLk; xl;Lz;dp GO – m];fhhp]; Ykhpfha;l]; 

 $l;LaphpfSf;F (v.fh) 

1. Jwtp ez;bd; Xl;bd; Nkw;Gwj;jpy; fly; rhke;jp thOjy; 

2. Nth;f;fliy jhtuk; - iuNrhgpak; ghf;Bhpah 

3. iyf;fd;fs; - My;fh kw;Wk; G+Q;ir 

4. igd];> Xf;> gph;r; jhtuq;fspy; $l;Laphpahf fUjg;gLtJ ikf;Nfhiurh vDk; 

G+Q;ir 

 

 

5. nfhOg;Gfs;> Gujq;fs;> fhh;Nghi`l;Nul;Lfs;: 

 xU fpuhk; fhh;Nghi`l;Nul; 4.1 fNyhhp rf;jpiaf; nfhLf;fpwJ 

 xU fpuhk; Gujk; 4.0 fNyhhp rf;jpiaf; nfhLf;fpwJ 

 xU fpuhk; nfhOg;G 9.3 fNyhhp rf;jpiaf; nfhLf;fpwJ 

 nfhOg;Gfs;> fhh;Nghi`l;Nul;Lfs; -- ekJ clYf;F rf;jp mspg;git 

 Gujq;fs; -- ekJ cly; tsh;r;rpf;F Njitahdit 

 Gujk; vdg; ngahpl;lth; - Ky;lh; 

 vspa Gujj;jpw;F v.fh. My;Gkpd;> FNshGypd; 
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 ,izT Gujj;jpw;F v.fh - `PNkhFNshgpd; 

 tUtpa Gujj;jpw;F v.fh. ngg;Nlhd;fs; 

 Guj rj;J Fiwtpdhy; Vw;gLk; Neha;fs; - kuh];k];> Fth\pahh;fh; (riy Neha;) 

6. itl;lkpd;fs; 

 ekJ clypd; tsh;rpij khw;wj;jpw;F Njitahdit – itl;lkpd;fs; 

 nfhOg;gpy; fiuAk; itl;lkpd;fs; --- A, D, E, K 

 ePhpy; fiuAk; itl;lkpd;fs; --- B, C 

 itl;lkpd; A (nul;bdhy;) 

 ,jd; Fiwtpdhy; fz; fhh;dpah cyh;e;J „rpNuhg;jhy;kpah‟ vd;w Neha; 

cz;lhFk;. epf;NlhNyhgpah (khiyf;fz;) vd;w Neha; Vw;gLk; 

 itl;lkpd; A fhzg;gLk; czT tiffs; - kPd;> fhul;> gg;ghsp 

 itl;lkpd; D (fhy;]pnguhy;) 

 ,jd; Fiwtpdhy; Foe;ijfSf;F Vw;gLk; Neha; - hpf;fl;];Neha; 

 nghpath;fSf;F Vw;gLk; Neha; - M];bNahkNyrpah 

 itl;lkpd; D fhzg;gLk; czT tiffs; -- #hpa xsp> fhl;kPd; vz;nza;> 

Kl;il kQ;rs; fU 

 GwCjhf;fjph; Njhypy; gLk;NghJ NjhypYs;s vh;Nfh];buhy; ,jidj; jahhpf;fpwJ 

 itl;lkpd; E (NlhNfhnguhy;) 

 ,ay;ghd fUj;jhpg;Gf;F cjTfpwJ 

 itl;lkpd; E fhzg;gLk; czT tiffs; -- NfhJik KisapypUe;J ngwg;gLk; 

vz;nza;> gr;irf;fPiufs; 

 itl;lkpd; K (Mz;bn`kuh[pf; itl;lkpd;) 

 ,uj;j ciwjYf;F itl;lkpd; K mtrpak; 

 itl;lkpd; K fhzg;gLk; czT tiffs; -- Kl;ilf;Nfh];> fhypg;sth;> Gjpdh 

 itl;lkpd; B fhk;g;sf;]; 

 itl;lkpd; B1 (jakpd;) 

 ,jd; Fiwtpdhy; Vw;gLk; Neha; - nghpnghp 

 itl;lkpd; B1 fhzg;gLk; czT tiffs; - KOjhdpaq;fs;> jtpL> <];l;> kQ;rs; fU 

 itl;lkpd; B2 (hpNghgpNstpd;) 
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 ,J xU Rthrj;Jf;F Njitahd kQ;rs; epw xwp czh;epwkp 

 nry;ypy; eilngWk; Mf;]pfuz tsh;rpij khw;wj;jpw;F fhuzk; 

 Fiwtpdhy; ngy;yf;uh Neha; 

 itl;lkpd; B2 fhzg;gLk; czT tiffs; - <];l;> NrhahgPd;];> ,iwr;rp 

 itl;lkpd; B6 (ighplhf;]pd;) 

 ,jd; Fiwtpdhy; Njhy; tpahjp> mdPkpaH. tPhpa euk;Gj;jsh;r;rp Vw;gLk; 

 itl;lkpd; B6 fhzg;gLk; czT tiffs; - kQ;rs; fU> fy;yPuy; 

 itl;lkpd; B12 (iraNdhNfhgykpd;) 

 ,uj;j rptg;gZf;fs; cUthf ,J kpf mtrpak; 

 ,jd; Fiwtpdhy; Vw;gLtJ – ngh;rPdpa]; ,uj;jNrhif 

 ,jpYs;s cNyhfk; -- Nfhghy;l; 

 tpyq;Ffspd; clypy; kl;Lk; fhzg;gLk; itl;lkpd; - itl;lkpd; B12 

 jhtuq;fspy; fhzg;glhj itl;lkpd; -- itl;lkpd; B12 

 itl;lkpd; C (m];fhh;gpf; mkpyk;) 

 ,jd; Fiwtpdhy; Vw;gLk; Neha; -- ];fh;tp (<Wfspy; ,uj;jf;frpT) 

 itl;lkpd; C fhzg;gLk; czT tiffs; - Gspg;ghd goq;fs; 

7. #o;epiyapay; 

 #o;epiyapay; vd;w nrhy;iy cUthf;fpath; - nua;l;lh;> tiuaWj;jth; - 

n`f;fy; 

 caph;fhuzp kw;Wk; capuw;w fhuzpf;fpilNaAs;s njhlh;gpid gw;wp gbg;gJ -- 

#o;epiyapay;  

caph;f;fhuzp 

 

 

  

cw;gj;jpahsh;    Efh;Nthh;    rpijg;gd  

 

 

 jhtu cz;zp   Cd; cz;zp       midj;Jz;zp 
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 Kjy;epiy Cd;cz;zp        ,uz;lhk; epiy Cd;cz;zp 

 xU caphpdj;jpypUe;J kw;nwhU caphpdj;jpw;F Mw;wy; flj;jg;gLtJ – 

czTrq;fpyp vdg;gLk; 

 czT rq;fpypapYs;s xt;nthU gbAk; Mw;wy;kl;lk; (m) Mw;wy; epiy vdg;gLk; 

 czT rq;fpypf;F v-L 

new;gaph;   ntl;Lf;fpsp   jtis    ghk;G    fOF 

(cw;gj;jpahsh;) (jhtu cz;zp) (1-k; epiy Cd;cz;zp) (2-k; epiy Cd; cz;zp) (3-k; epiy Cd; 

cz;zp) 

 Gy;  khd;  rpq;fk; 

 Gy;  Kay;  ehp  Xeha;  Gyp 

 jhtuk;  vyp  ghk;G    fOF 

 xt;nthU czT epiyAk; czT kl;lk; vdg;gLk; 

 Kjy;epiy czT kl;lk;: jhtuq;fs; (cw;gj;jpahsh;) 

 2k; epiy czT kl;lk;: Kjy; epiy Efh;Nthh; 

 3k; epiy czT kl;lk;: 2k; epiy Efh;Nthh; 

 4k; epiy czT kl;lk;: 3k; epiy Efh;Nthh; 

 

 5k; epiy czT kl;lk;: rpijg;gd (m) rpW Efh;Nthh; (m) ,aw;if Jg;GuT 

njhopyhsp 

 caph;f; NfhskhdJ ghiw kz;lyk; (ypj;Njh];gpah;) ePh; kw;Wk; tspkz;lyk; 

Mfpait Nrh;e;jJ 

 caph;f;Nfhsj;jpd; gug;G flypDs; 10 fp.kP jiuf;F Nky; 6 fp.kP tiu cs;sJ 

 ed;dPh; kz;lyk; (ypk;dbf; #o;epiy) ,Utifg;gLk; 

4. rydkw;w #o;epiy (nyd;bf;) 

5. rydKs;s #o;epiy (Nyhbf;) 

 caphpdq;fspy; Mw;wy; kl;lj;ij tpsf;Fk; glk; Mw;wYf;fhd Kf;Nfhzk; 

vdg;gLk; 

 vz;zw;w Fwpg;gpl;l caphpdq;fspd;> Mw;wy; khw;wj;jpy; epfOk; vz;zw;w tiy 

Nghd;w mikg;G – czT tiy vdg;gLk; 

 xU Mw;wy; xUaphplkpUe;J kw;nwhU caphpf;F khw;wg;gLtJ – Mw;wy; khw;wk; 

vdg;gLk; 

 Gy; #o;epiy kz;lyj;jpy; fhzg;gLk; vz;zpf;if NfhGukhdJ Neuhf mike;j 
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NfhGukhFk; 

 Xl;Lz;zp czh;T Nfhh;it ngw;w xU kur;#oy; kz;lyj;jpd; vz;zpf;if 

NfhGuk; jiyfPohdJ 

 caph;g; nghUs;fspd; cyh; vil mbg;gilapy; miktJ – caph;g;Gy NfhGuk; 

 caph;g;Gy NfhGuk; Gy; kw;Wk; fhL #o;epiyapy; Neuhf mike;Js;sJ. Fsk; 

Fl;il #oypy; jiyfPohdJ  

 #o;epiy kz;lyj;jpd; gy;NtW Cl;lepiyfis fhz;gpf;f cjTk; tpsf;fg;glk; - 

#o;epiy NfhGuk; vdg;gLk; 

 caph;g;Gy NfhGuj;jpy; 10 rjtPj tpjp gpd;gw;wg;gLfpwJ 

 1000 fpNyh – jhtuk; 

 100 fpNyh – vyp 

 10 fpNyh – ghk;G 

 1 fpNyh – fOF  

 Mw;wy; NfhGuk; vg;nghOJk; NeuhditNa 

 caphpdq;fspy; mjpfkhd Mw;wiyf; nfhz;lit – cw;gj;jpahsh;fs; 

 Xh; czTr; rq;fpypapy; fhzg;gLk; Cl;lepiyfspd; vz;zpf;if – 6  

 caph;f; Nfhsj;jpd; caphpdj; njhFg;Gfs; #hpaidNa Mw;wy; Mjhukhf 

nfhz;Ls;sJ 

 jhtuq;fis nrd;wilAk; #hpa Mw;wy; ntWk; 8 rjtPjk; kl;LNk. ,jpy; 

jhtuq;fs;> ,iyg;gug;gpy; tpOk; #hpa fjph;tPr;R Mw;wpypUe;J 2 rjtPjk; kl;LNk 

xspr;Nrh;f;iff;F gad;gLj;JfpwJ 

 jhtu cz;zpfs; cz;zg;gl;l cztpy; 10 rjtPjk; kl;LNk jd;kakhf;FfpwJ. 

Vida rjtPjk; ntg;gkhf ntspaplg;gLk;. 

 #o;epiykz;lyj;jpy; Mw;wy; Kjypy; EioAkplk; jhtuk; (cw;gj;jpahsh;)  

 fhw;W gug;G nray;kpF Njf;fplk; vd;Wk;> gtsg;ghiwfs; Nrkpg;G Njf;fplk; vd;Wk; 

miof;fg;gLfpwJ 

 Gtp ntg;gkhjy; gj;J Mz;Lf;F 0.3 bfphp nry;rpa]; mjpfhpf;fpwJ 

 tspkz;lyj;jpy; cs;s iel;u[d; msT – 78% 

 tspkz;lyj;jpy; cs;s Mf;]p[dpd; msT – 21% 

 Gujq;fis Njhw;Wtpf;f ry;gh;> iel;u[d; Mfpait Njitg;gLfpwJ 

 kz;GOtpw;Fk;> kz;zpw;Fk; cs;s njhlh;ig fz;lwpe;jth; - rhh;y]; lhh;tpd; 

 Rtpl;]h;yhe;jpy; “khh;f;fp]py;” cyfstpy; tpyq;F kw;Wk; ,aw;if ts guhkhpg;G 
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ikak; cs;sJ. ,q;F “mopTWk; tpyq;Ffspd; jfty; Gj;jfk;” (Red Data Book) 

cs;sJ. 

 tdtpyq;F thuk; 1955 Kjy; nfhz;lhlg;gLfpwJ 

 Njrpa tdtpyq;F caph;tho; jpl;lk; cUthd Mz;L 1983-84 

 td caphpfs; ghJfhg;G rl;lk; - 1972 

 Gyp ghJfhg;G jpl;lk; - 1973 

 Ahid ghJfhg;G jpl;lk; - 1992 

 ,e;jpa epyg;gug;gpy; fhLfs; 21.7 rjtPjk; (75 nkfh n`f;Nlh;) cs;sd 

 ,e;jpa Njrpa G+q;fhf;fspd; vz;zpf;if – 89 

 ,e;jpa ghJfhf;fg;gl;l td caph; thoplq;fs; - 14 

 ,e;jpahtpd; gtsg;ghiw fhzg;gLk; ,lq;fs; kd;dhh; tisFlh> me;jkhd; 

epf;Nfhghh; jPT> fl;r; tisFlh> yl;rj;jPT 

 

 

 

,e;jpahtpYs;s ruzhyaq;fs; 

ruzhyak; khepyk; tpyq;Ffs; 

ge;jpg;G+h; Njrpa G+q;fh fh;ehlfk; Gyp ghJfhg;G gFjp 

fhh;ngl; Njrpa G+q;fh cj;ufz;l; Gyp 

fph; fhLfs; F[uhj; Mrpa rpq;fk; 

fd;`h kj;jpa gpuNjrk; Gyp 

fhrpuq;fh m];]hk; xw;iw nfhk;G fhz;lhkpUfk; 

khd]; m];]hk; Gyp> jq;fthy; Fuq;F  

Re;jutdk; Nkw;F tq;fhsk; tq;f Gyp 

nghpahh; Nfush ahid 

KJkiy jkpo;ehL ahid 

`rhhpghh;f; gPfhh; tpyq;Ffs; 

uq;fd;jpl;L fhh;ehlfk; gwitfs; 

guj;G+h; ,uh[];jhd; gwitfs; 

Ntle;jhq;fy; jkpo;ehL gwitfs; 

 

jkpo;ehl;bYs;s ruzhyaq;fs; 
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ruzhyak; khtl;lk; tpyq;Ffs; 

,e;jpuhfhe;jp ghJfhf;fg; 
gl;l td caph; thoplk; 

Nkw;F njhlh;r;rp 
kiy 

 

Kz;le;Jiw> fsf;fhL ney;iy rpq;fthy; Fuq;F 
=tpy;ypGj;J}h; tpUJefh; rhk;gy; epw mzpy; 
tpuhypkiy jpUr;rp kapy; 
ty;yehL J}j;Jf;Fb  
Ntle;jhq;fy; fhQ;rp gwitfs; 
mwpQh; mz;zh caphpay; 
G+q;fh 

tz;lY}h;> nrd;id  

Kf;FUj;jp ePyfphp Gyp 
Nfhbaf;fiu> ghapz;l; 
fhypkh; 

ehfg;gl;bdk;  

Midkiy Nkw;F njhlh;r;rp 
kiyr;rhpT  

ahid 

fpz;b khd; G+q;fh nrd;id  

 

 

tdtpyq;F ghJfhg;G ikaq;fs; 

,lq;fs; tdtpyq;F ghJfhg;G ikaq;fs; 

ePyfphp ,e;jpuhfhe;jp ghJfhg;G ikak; 

jkpo;ehL> Nfush> fh;ehlfh Mfpa khepyq;fspd; 

vyiyf;Fs; cs;sJ 

ee;jNjtp cj;jpugpuNjrk; 

nehf;uf; Nkfyhah 

rpkpypghy; Xhp]h 

gr;kh; kj;jpagpuNjrk; 

mfj;jpah; kiy Nfush 

Nj]hq; Njghq; mUzhr;ry gpuNjrk; 

jpg;UirNfhth mrhk; 

fQ;rd;[q;fh rpf;fpk; 

 

 gwf;Fk; gy;ypapd; ngah; - buhf;Nfh MFk; 

 fhl;Lf; fOijfs; fhzg;gLk; ,lk; - fl;r; tisFlh 

 mz;ikapy; mope;j caphpdq;fs; -- kiyf;Fapy;> rPl;lhGyp> fj;jhpG+epw 

jiythj;J 
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 moe;J tUgit – gpf;kpgd;wp> rpq;fthy; Fuq;F> `p];fpl; Kay; 

 ,e;jpahtpy; mope;J tUk; epiyapYs;s caphpdq;fs; - 103 tif 

 gk;gha; ,aw;if tuyhW epWtdk; Jtf;fg;gl;l Mz;L – 1883 ,e;epWtdk; 

ntspapl;l Gj;jfk; - ,e;jpa nrbfSk;> nfhbfSk;> ,e;jpa ,aw;ir tuyhW  

 ,e;jpa tpyq;fpay; mstPL epWtdk; Jtf;fg;gl;l Mz;L – 1916 (nfhy;fj;jh)  

 ,e;jpa tdtpyq;F epWtdk; Jtf;fg;gl;l Mz;L 1982 

 ,e;jpa tdtpyq;F ghJfhg;G mikg;G Jtf;fg;gl;l Mz;L 1958 

 cyf tdcaphp mikg;G Jtf;fg;gl;l Mz;L 1961. ,jd; jiyikafk;: 

Rtpl;rh;yhe;J. ,jd; ntw;wpfu jpl;lk; - Gyp ghJfhg;Gj; jpl;lk; 

 Nfhghy;l;> jhkpuk;> Jj;jehfk;> <ak;> ANudpak; Mfpa cNyhfq;fis mjd; 

jhJtpypUe;J gphpf;f Ez;zpaphpfs; gad;gLfpwJ 

 nlhNkhfpuhgp vd;gJ kf;fs; njhifia Gs;sp tptuq;fSld; ntspapLtJ 

 1980y; cyf kf;fs; njhif 4400 kpy;ypad; 

 2010y; cyf kf;fs; njhif 7500 kpy;ypad; 

 caphpfs; cUg;ngUf;fk; (biological magnification) vd;gJ jhtuk; kw;Wk; 

tpyq;Ffs; ePhpDs;s DDT-I jkJ clypy; Nrkpj;J nfhs;Sk; epiy MFk;. 

 rpijTwh epykhRgLj;jpfSf;F v-L nruhkpf;];> PVC gpsh];bf;> G+r;rpf;nfhy;yp 

(DDT)> blh;n[d;l; 

 Gjpa fhLfs; cUthf;fk; vd;gJ kukw;w twz;l gFjpapy; fhLfis 

tsh;g;gjhFk;. ,jpy; tsh;f;fg;gLk; kuq;fs; - A+fypg;l];> mNfrpah> igd]; 

 ek;ehl;by; Rw;Wr;#oy; ghJfhg;gpw;F ,aw;wg;gl;l jpl;lq;fs;: rpg;Nfh> 

mikjpg;gs;sj;jhf;F jpl;lk;> mgpNfh> eh;kjhgr;rd; - me;Njhyd; 

 tUlk; xd;wpw;F ,e;jpah ngWk; ruhrhp kioasT – 1140 kp.kP 

8. gad;ghl;L caphpay; 

 NjdP tsh;g;G (vgpfy;rh;) 

 ,uhzpj;NjdPapd; Ntiy – Kl;ilapLjy; 

 Ntiyf;fhuj; NjdPapd; Ntiyfs;: - yhh;thf;fis ghJfhj;jy;> Njd; Nrfhpj;jy; 

 Njd; Nrfhpg;G fpuhk Fbirj; njhopyhf eilngWk; ,lk; -- fd;dpahFkhp 

khtl;lj;jpYs;s khh;j;jhz;lk; 

 r%f caphp vd miof;fg;gLtJ – NjdP 

 xU Njd; $l;by; cs;s ,uhzpj; NjdPapd; vz;zpf;if – xd;W 
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 nkhj;j NjdPf;fspd; vz;zpf;ifapy; Ntiyf;fhuj; NjdPf;fspd; vz;zpf;if – 

90% 

 NjdPapd; gpd;dq;fhy;fspy; fhzg;gLtJ – kfue;jj;J}s;fs; Nrfhpf;Fk; 

kfue;jg;igfs; 

 NjdPapd; Njhypy; fhzg;gLtJ – nkOF Ruf;Fk; Rug;gpfs; 

 NjdP yhh;thf;fSf;F Kjy; %d;W ehl;fSf;F toq;fg;gLk; rpwg;G cztpw;F 

ngah; - uhay;n[y;yp 

 Ntiyf;fhu NjdPf;fspd; MAl;fhyk; - VO thuq;fs; 

 Mz; NjdPapd; gzp -- ,uhzp NjdPia fUTwr; nra;tNjahFk; 

 Njd; vdg;gLtJ – mjpf Rit kpFe;j mlh;e;j rh;f;fiu fiury; MFk; 

 Njd;nkOF - ,ufpra ciwfis %b Kj;jpiuapLtjw;F cjTfpwJ  

 

kz;GO tsh;g;G (nth;kpfy;rh;) 

 kz;GOf;fs; cw;gj;jp nra;Ak; cuj;jpd; ngah; -- nth;kpfk;Ngh];l; 

 fhpk fopTfs; kw;Wk; gaph; fopTfis kz;GOf;fs; cukhf khw;Wk; nray; -- 

nth;kpfk;Ngh];bq; vdg;gLk; 

 nth;kpnlf; vd;w nrhy;iy cUthf;fpath; - Ry;jhd; ,];khapy; 

 kz;GO tsh;g;G Fopfspy; ePiur; nrYj;jp Nrfhpf;fg;gLk; jputk; -- nth;kpth]; 

 nth;kpfh];bq;f;-y; cs;sit – kz;GO czT kw;Wk; fopT ePh; 

 vgpn[apf;]; vd;w kz;GO ,dk; jhtu cz;zpahFk; 

 mNdfpf;]; vd;w kz;GO ,dk; jhtu kz; cz;zpahFk; 

 vz;Nln[apf;]; vd;w kz;GO ,dk; kz; cz;zpahFk; 

 vgpn[apf;]_k;> mNdfpf;]_k; kz;GO cuq;fs; jahhpf;f cjTk; kz;GO 

,dq;fshFk; 

gl;Lg;G+r;rp tsh;j;jy; (nrhpfy;rh;): 

 gl;Lg;G+r;rp mjd; tpUe;Njhk;gp jhtukhd ky;nghp jhtuj;jpd; kPJ xl;Lz;zpahf 

tho;fpwJ 

 rhjhuz ky;nghp gl;Lg;G+r;rp (ghk;gpf;]; Nkhhp) tho;f;if Row;rpapy; ehd;F 

epiyfsif; nfhz;Ls;sJ. mit – Kl;il> yhh;th> $l;Lg;GO> Kjph; caphp 

MFk;. 

 yhh;th gUtj;jpd; ,Wjpapy; ckpo;ePh;r; Rug;gpahy; Ruf;fg;gLk; nghUs; - gl;L E}y; 

vdg;gLk; 
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 gl;Lj;Jzp Jzpfspd; ,uhzp vd miof;fg;gLfpwJ 

 gl;bd; gUkid msf;f gad;gLk; myF bidah; MFk; 

 bidah; vd;gJ 9000 kPl;lh; ePsKs;s xU jdpapioapd; vilahFk; 

 22 – 24 bidah; cs;s gl;L ,iofis lah; cw;gj;jpapy; gad;gLj;Jfpd;wdh; 

 13 – 15 bidah; cs;s gl;L ,iofs; ghuh$l; nra;a gad;gLfpwJ 

 gl;Lg; G+r;rpia jhf;Fk; Neha;fs;: 

GNuhl;NlhNrhtd; Neha; -- ngg;iud; 

ghf;Bhpahthy; tUk; Neha; -- /gpyh];nrhp 

itu]hy; tUk; Neha;fs; -- fpuh];nrhp 

G+Q;irfshy; tUk; Neha; -- k];fhh;ild; 

 

 

 

kPd; tsh;g;G: (gp]pfy;rh;) 

 ed;dPh; tho; myq;fhu kPd;fs; : rhjhuz kPd;> jq;fkPd;> Njtij kPd;> Nuh]pghh;g;> 

Gypghh;g;> rd;dy;nll;uh 

 ed;dPh; tho; kPd;fs;: rhjhuz nfz;il (rpg;hpd]; fhh;g;gpNah)> Gy;nfz;il 

(Inly;yh)> fpNyg;gpah (XhpNahFNuhkp]; nkhrhk;gpf];) 

 Fl;bNghLk; kPd;fs;: Nkhyp> Fg;gp> gpNsl;b> ths; kPd; 

 Fsj;jpy; tpl;L tsh;f;fg;gLk; kPd;fs; - fl;yh> NuhU> kpUfhyh> nts;sp nfz;il 

 rq;fuh kPd; vd miof;fg;gLtJ – nfsuhkp 

 cyfpNyNa kpf mjpf vilAila G+r;rp – Mg;ghpf;fd; Nfhypaj; G+r;rp 

 cyfpNyNa kpf nghpa kPd; -- ePyj; jpkpq;fyk; 

 Mapuq;fhy; cilait – “kpy;ypngl;” vd miof;fg;gLfpd;wd 

 myq;fhu kPd; njhl;b mikf;f cfe;j ePh; - Vhp ePh; 

 tsh;g;G kPd;fSf;F jUk; jPtdq;fs; jhtu kpjitfs;> Nuhl;b/gh;fs;> nfhRtpd; 

yhh;thf;fs;> ePyg;gr;irg;ghrpfs;> Nl/g;dpah> ];igUypdh 

 kPdpy; cs;s GSiuL – vYk;G rk;ge;jg;gl;l Neha;fs; tuhky; jLf;fpwJ 

 nfz;il kPd; J}z;ly; ,dg;ngUf;fk; %yk; cw;gj;jp nra;ag;gLfpwJ 

 tsh;g;G kPd;fSf;F Vw;gLk; Neha;fs;: 

ghf;Bhpah – fz;Neha; 

GNuhl;NlhNrhtd;fs; - ntz;Gs;sp Neha; 
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GOf;fs; - ifNuhNlf; ilNyhrp]; 

G+Q;irfs; - Nrg;Nuhnyf;dpNahrp]; 

 rhh;ild;];> n`hpq;];> kw;Wk; rhy;kd; Nghd;w kPd;fspypUe;J jahhpf;fg;gLk; 

vz;nza;fs; - Nrhg;G> th;zk; jahhpf;f gad;gLfpwJ 

 RwhkPdpd; NjhypypUe;J fhyzpfs;> ifg;igfs;> Nghd;wit nra;ag;gLfpd;wd 

,why; tsh;g;G: (gpuhd;fy;rh;) 

 ,why; tsh;g;gpy; mnkhpf;fh Kjyplk; tfpf;fpwJ 

 ,e;jpah ,uz;lhk; ,lk; tfpf;fpwJ 

 gpNsa]; ,z;bf];> gpNda]; NkhNdhlhd; Mfpait ,why;fSf;F cjhuzk; 

 ez;L tsh;g;G 

 rpy;yh nrNul;lh> rpy;yh l;uq;fgh]pfh Mfpait fly;tho; ez;LfSf;F 

cjhuzq;fshFk; 

 Msp tsh;g;G (Map];bhpfy;rh;) 

 tpiyAah;e;j Kj;Jf;fis cw;gj;jp nra;Ak; ,dk; - gpq;fl;lh Msp 

 ,e;jpahtpy; kpFe;J fhzg;gLK; Mspapdk; - gpq;fl;lh ty;fhp]; 

 Kj;Jr;rpg;gp tsh;g;G: 

 ,jpy; gad;gLj;jg;gLk; ,dk; - gpq;Nllh g;a+f;Nfl;lh MFk; 

 ,e;jpahtpy; Kj;Jr; rpg;gp tsh;g;G eilngWk; ,lk; - kd;dhh; tisFlh> fl;r; 

tisFlh 

 cyfpy; kpf ePz;l gts muz; njhlh;fs; fhzg;gLkplk; - M];jpNuypahtpd; 

tlf;F flw;fiu 

 ,e;jpahtpy; gtsg;ghiwfs; fhzg;gLkplq;fs; - me;jkhd; epf;Nfhghh; jPTfs;> 

kd;dhh; tisFlhtpYs;s ,uhNk];tu jPtpYs;s ghk;gd; gFjp 

 flw;fha;fs; tsh;g;G: 

 ,e;jpahtpy; flw;fha;fs; tsh;f;fg;gLk; Kiw – fk;gj;jpy; tsh;j;jy; Kiw 

 ,e;jpahtpy; tsh;f;fg;gLk; flw;fha;fSf;F v.fh ngh;dh tphpb];> ngh;dh ,z;bfh 

 nts;spg;Gul;rp: 

 Kl;ilfspd; cw;gj;jpia mjpfhpf;Fk; Kaw;rp – nts;spg;Gul;rp vdg;gLk; 

 ekJ ehl;Lf;Nfhop – Njrp vdg;gLfpwJ 

 MrPy;> rpl;lfhy;> fhfy;> gh];uh Mfpait ,e;jpa ,d Nfhopfs; MFk; 

 nts;is nyfhd;> #nrf;];> kpNdhh;fh;> Nuhl; Iyz;l; nul;> gpuk;kh> epA+`hk;> 
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\ah;> gpiskTj; uhf; Mfpait may;ehl;L Nfhop ,dq;fshFk; 

 50 ghud;`Pl; vd;gJ Kl;ilia ghJfhf;f cfe;j ntg;gkhFk; 

 Nfhopj; jPtdk; 90% Gujr;rj;J nfhz;lJ 

 NfhopfSf;F tuf;$ba Neha; - gwit fhyuh. ,J gh];bnuy;yh ky;brplh vDk; 

Ez;Zaphpapdhy; Vw;gLfpwJ 

 NfhopfSf;F Vw;gLk; gp Neha;fs; - uhzpnfl;> Nfhop mk;ik> khnuf;];  

 gwitfSf;F tuf;$ba fhrNeha;: ikf;Nfhghf;Bhpak; Vtpad; vd;w 

ghf;Bhpahtpdhy; cz;lhfpwJ 

 gwitf; fha;r;ry;> gwit gpNsf;> epA+fh]py;> Mfpait gwitfSf;F 

itu];fshy; Vw;gLk; Neha;fshFk; 

 

 ,e;jpa fhy;eil kUj;Jt Muha;r;rp fofk; cs;s ,lk; - ,Ij; efh;. ,jpy; 

1938Mk; Mz;L ,e;jpa muR Nfhop gz;iz Muha;r;rp gphptpid epWtpaJ.  

 jkpo;ehl;by; nghpa Nfhopg;gz;iz epWtdq;fs; mike;Js;s ,lq;fs; - 

nrd;idapy; ee;jdk;> ehkf;fy;> gy;ylk; 

 kj;jpa czT njhopy; El;g Muha;r;rp epWtdj;jhy; tsh;f;fg;gLk; 

ePyg;gr;irg;ghrp - ];igUypdh 

 caphpapay; thA vdg;gLtJ Nfhgh; thA. ,jpy; kPj;Njd; cs;sJ 

 fhy;eilfs;: 

 ehlhg;GO Nghd;w xl;Lz;zpfs; fhy;eilfspd; czTg;ghijiaj; jhf;fp mq;F 

tfpf;fpd;wd 

 mjpfk; ghy; jUk; gRf;fs; - jpNahdp> fph;rptg;G> rhfpthy; gRf;fs; 

 tz;bfis ,Of;fTk;> epyj;ij coTk; gad;gLk; fhisfs; - fhq;Nfak;> 

ehNfhhp> `hypfh 

 mjpf ghy; jUk; gRf;fs; - fph;> ujp> Xq;Nfhy;> `hpahdh kw;Wk; fyg;gpd 

gRf;fshd n[h;rp> gpnusd; Rtp]; 

 khy;tp> `hpahdh> Xq;Nfhy;> ujp> fhq;Nfak;> Nghd;wit xU rpy cs;ehl;L tif 

gRf;fshFk; 

 Kh;uh vd;gJ fyg;gpdk; nra;ag;gl;l mjpf ghy; jUk; vUikahFk; 

 Mrpa ePh; vUik> Nfg; vUik> ahf; Nghd;wit vUikapd; rpy tiffs; 

 kdpjdhy; gz;izapy; tsh;f;fg;gLk; tpyq;fpdq;fSs; ,uz;lhtJ ,lj;ijg; 

ngWtJ – nrk;kwpahL 
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 ypq;fhd;> `hq;ahq;> nkhpNdh> fhhpNly;> Nghd;wit nrk;kwpahl;bd; rpy 

tiffshFk; 

 nts;shl;bd; ,dq;fs; - ,khyad;> fh\;kPh;> mq;Nfhuh> njw;fj;jpa RUjp 

Mfpait 

 gd;wpapd; ,dq;fs; - nts;is ahh;f;\ah;> kj;jpa nts;is ahh;f;\ah;> gh;f;\ah; 

 ntz;ikg;Gul;rp: 

 gd;dPh; vd;gJ ghypypUe;J jahhpf;fg;gLk; nghUshFk; 

 ntz;ikg;Gul;rp vd;gJ – ghy;> ghy; rk;ge;jg;gl;l nghUl;fspd; cw;gj;jpia 

ngUf;FjyhFk; 

 

 gh];bah; Kiw: ghypYs;s fpUkpfis mopj;J ghiy ghJfhf;Fk; Kiw 

 gh];bah; Kiw ,uz;L tifg;gLk;. mit: 

1. Fiwe;j ntg;gepiyapy; mjpf Neuk; itj;jpUe;J fpUkpfis nfhy;Yjy; 

Kiw (ntg;gepiy – 600 nry;\pa];> fhy msT – 30 epkplq;fs;) 

2. mjpf ntg;gepiyapy; Fiwe;j Neuk; itj;jpUe;J fpUkpfis nfhy;Yk; Kiw 

(ntg;gepiy – 720 nry;\pa];> fhy msT – 15 epkplq;fs;) 

9. Neha;fSk; Neha; jLg;gpaYk; 

Gw;WNeha; caphpay; (Mq;fhy[p) 

 ,ay;ghd epiyapypUe;J khwp kpf Ntfkhf gFg;gilAk; nry;fs; Gjpa mr;R 

nry;fs; my;yJ fl;b (bA+kh;) vdg;gLk; 

 Neha;f;fl;b jd; Njhw;WthapypUe;J ,uj;jk;> epzePh;> %yk; clypd; gy 

,lq;fSf;F guTk; epfo;r;rp – nkl;lh];lhrp]; vdg;gLk; 

 Gw;WNeha;f;F fhuzkhd vy;yhtpj ,aw;gpay;> Ntjpapay; fhuzpfs; fhh;rpNdh[d; 

vdg;gLfpd;wd 

 Md;bghbfshf cUthff;$ba nry;fspy; Vw;gLk; Gw;WNehapd; ngah; - ikNyhkh 

 fhh;rpNdhkh: 

 vgpjPypa jpRf;fspy; fl;bfs; Njhd;Wtjhy; Vw;gLfpwJ 

 v.fh: khh;gf> EiuaPuy; Gw;WNeha; 

 rhh;Nfhkh: 

 ,izg;Gj; jpRf;fspy; Njhd;WtJ 

 v.fh. vYk;G Gw;WNeha;> jirf;fl;bfs; 
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 ypk;Nghkh: 

 epzePh; jpRf;fspYk;> mbg;Ngh]; jpRf;fspYk; Njhd;Wk; 

 v.fh ypk;Nghirl;Lfs; mjpfhpg;ghy; Vw;gLk; Njhy; Gw;WNeha; 

 igNuhkh: ehh;j;jpRf;fspy; Njhd;Wk; Gw;WNeha; 

 Yf;fPkpah: ,uj;jj;jpy; nts;isaZf;fs; vz;zpf;if mjpfhpj;jy;. ,J 

fjphpaf;fk; %ykhfTk; guTfpwJ 

 M];bNahkh: vYk;G Gw;WNeha; 

 nul;bNdh gpsh];Nlhkh vd;gJ tpopj;jpiuapy; Vw;gLk; kuT top Gw;WNeha;  

 gpsh];bf; %yk; fy;yPuYk;> M];ng];lh]; %yk; EiuaPuYk; ghjpf;fg;gLfpwJ 

 ngd;rPd; %yk; uj;jg;Gw;W Neha; Vw;gLk; 

 Neha; guTk; Kiwfs;: 

guTk; Kiwfs; cz;lhFk; Neha;fs; 

ePh;j;Jsp njhw;W jLkd; 

Neubj; njhlh;G nrhwp rpuq;F> va;l;];> njhONeha; 

kz;%yk; nll;ld]; 

tpyq;F fb %yk; NugP]; 

ePh; %yk; fhyuh> ilgha;L 

guTk; Kiwfs; cz;lhFk; Neha;fs; 

fhw;wpd; %yk;  jl;lk;ik> Gl;lhsk;ik> rpd;dk;ik> 

bg;jPhpah> ,d;GSad;]h> fhrNeha; 

flj;jpapd; %yk; kNyhpah> NugP]; 

capuw;w nghUs; %yk;  Njhy; tpahjp 

Rj;jkw;w if kw;Wk; tpuy; rPjNgjp 

ePh; kw;Wk; cztpd; %yk; fhyuh> rPjNgjp> ilgha;L> kQ;rs;fhkhiy> 

NghypNah 

va;l;];: 

 HIV – I Kjypy; jdpikg;gLj;jpath; - Yf; kh;z;lf;dh kw;Wk; ,uhgh;l; NfNyh 

 va;l;]; fz;lwpag;gl;l Mz;L 1983 

 AIDS – Acquired Immunio Deficiency Syndrome. (ngwg;gl;l Neha; vjph;g;Gf; Fiw 

Neha;) 

 Njrpa va;l;]; Muha;r;rp epWtdk; (NARI) – G+dh 
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 HIV kdpjdpd; nts;isaZf;fspd; cs;s T4 nry;fs; - I CLUtp ghjpg;ig 

Vw;gLj;Jfpd;wd 

 vyPrh ghpNrhjid HIV vjph;gnghUis fz;lwpa cjTfpwJ 

 va;l;]; ghjpf;fg;gl;Nlhhpd; tho;ehis ePl;bf;f cjTk; kUe;J – 

m]pl;Nlhijkpbd; (AZT) 

 HIV-I cWjpg;gLj;Jk; Nrhjid – nt];lh;d; gpshl; 

 jkpo;ehL va;l]; fl;Lg;ghL mikg;G Muk;gpf;fg;gl;l Mz;L 1980 

 

kNyhpah: 

 ,e;j Neha; gpsh];Nkhbak; xl;Lz;zpahy; Vw;gLfpwJ. ngz; mdhgpy]; nfhR 

Neha;gug;G fhuzpahf nray;gLfpwJ 

 kdpjdpy; Vw;gLk; ,dr;Row;rp – ghypyh epiy 

 nfhRtpy; Vw;gLk; ,dr;Row;rp – ghy;epiy 

 ];NghNuhrha;L epiyapy; kdpjDs; fy;yPuYf;F nry;fpwJ 

 ,it> tsh;e;J ,uj;jj;jpDs; EioAk; NghJ fphpg;NlhkPNuhrha;L vd;Wk;> RBCapy; 

EioAk; NghJ l;NuhNghrha;L vd;Wk; miof;fg;gLfpwJ 

 uj;j rptg;gZtpy; ,it `PNkhrhapd; vDk; er;Rg;nghUis cz;lhf;FfpwJ 

 kdpj tho;f;ifapy; ,f;fpUkpfs; Vw;gLj;Jk; Row;rp Kiwf;F Nfhy;if Row;pr 

vdg;ngah; 

 nfhRf;fspy; ,f;fpUkpfs; Vw;gLj;Jk; Row;rp Kiwf;F uh]; Row;pr 

 ePh;jNjf;fq;fspy; fk;G+rpah kPd; tsh;g;gjd; %yk; nfhR ,dg;ngUf;fj;ij 

fl;Lg;gLj;jyhk; 

 DEET – N, N ilnkj;jpy; nkl;lhnlhYtikl; vd;w kUe;J nfhR kw;Wk; 

G+r;rptpul;bahf gad;gLfpwJ 

 Njrpa kNyhpah xopg;Gj; jpl;lk; (NMEP) Vw;gLj;jg;gl;l Mz;L 1958 

fhrNeha;: 

 Njrpa fhrNeha; jLg;Gj; jpl;lk; (NTP) Muk;gpf;fg;gl;l Mz;L 1962 

 fhrNeha;f;fhd kUe;Jfs; - BCG, ];l;nug;Nlhikrpd;> iughk;rpd;> iguh]pdikl; 

 guTk; jd;ikaw;w Neha;fs;: cly; gUkd;> ePhpopT Neha;> gf;fthjk;> 

fNuhdhp ,ja Neha; (khuilg;G)> Gw;WNeha;> cah; ,uj;j mOj;jk;> UNkl;bf; 

,ja Neha;> mdnuf;]pah neh;Nth]h vd;gJ grpapd;ik Neha; 
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 mjpf Nghij jUk; nghUl;fs; midj;Jk; -- my;fyha;Lfs; 

 Fiwthd Nghij jUk; nghUl;fs; midj;Jk; -- nlh;gpdhapLfs; 

 Neha;f;fpUkpfs; clypDs; Eioe;J Nehapd; mwpFwpfs; Njhd;Wk; tiu cs;s 

fhy fl;lk; -- ,d;FNg\d; fhyk; my;yJ milTfhyk; vdg;gLk; 

  

  

 ,ju Neha;fs;: 

 gNahhpah vd;gJ – gw;rpijT Neha; 

 tha;Jh;ehw;wj;jpd; ngah; - `hypNlh]p]; 

 ckpo;ePh;r; Rug;gpfis jhf;Fk; itu]; Neha; -- Gl;lhsk;ik  

 tpyq;Ffs; %yk; guTk; Neha;fs; -- #Ndhr]; vdg;gLk;  

 Me;j;uhf;]; Neha;g;gug;Gk; fhuzp – Ngrpy;y]; Md;jpuhrp]; (ghf;Bhpah) 

 i`l;lhl;bNlhrp]; vDk; Neha; eha;f;Flypy; trpf;Fk; ehlhg;GOtpd; %yk; 

guTfpwJ 

 fy;yPuiyg; ghjpf;Fk; Neha; -- kQ;rs; fhkhiy ([hd;b];> n`ghill;b];)  

 epNkhdpah jhf;Fk; cly; cWg;G – EiuaPuy; 

 czT eQ;rhtjw;F fhuzkhdit – ikf;Nfhlhf;rpd; (G+Q;ir)> nghl;Lyprk; 

(ghf;Bhpah) 

 vypapd; rpWePh; %yk; guTk; Neha; -- nyg;Nlh]; ];igNuh]p];. ,ij cz;lhf;Fk; 

ghf;Bhpah nyg;Nlh];iguh ,d;Nlhfud;]; 

 r%f Neha; my;yJ N`d;rdpd; Neha; vd;wiof;fg;gLtJ – njhONeha;. ,ij 

mopf;f rpwe;j kUe;J – iughk;rpd; 

 ghy; FNuhNkhNrhk; rhh;e;j [Pd;fs; T. khh;fd; vd;gtuhy; gog;G+r;rpapy; 

fz;Lgpbf;fg;gl;lJ. 

 epwf;FUL vd;Dk; Nehia fz;lwpe;jth; - tpy;rd; 

 epwf;FUL NehAs;sth;fshy; rptg;G> gr;ir NtWghL mwpa KbahJ 

 `PNkhgpypah vd;w Nehia fz;Lgpbj;jth; - [hd; Nfhl;Nlh 

 uj;jf;Foha; Neha; vd;gJ – fNuhdhp ,jaNeha; 

 uj;jf;Fohapd; cl;Gwk; nfhOg;G xl;bf; nfhs;tjhy; Vw;gLk; milg;gpw;F 

fhuzkhfp uj;jk; Xl;lk; jilgLtjw;F Mh;j;NjhfpspNuh]]; vdg;ngah;. 

 ,jajirf;F Njitahd uj;jk; nry;yhjjhy; Vw;gLk; ,jatypapd; ngah; - 
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MQ;rpdh 

 ,jathy;T gOjhtjhy; Vw;gLk; Klf;F Neha; UNkl;bf; ,ja Neha;. 

];l;nug;Nlhfhf;f]; vDk; ghf;Bhpah Vw;gLj;Jk; njhz;ilg;Gz; ,jw;Ff; 

fhuzkhfpwJ 

 MQ;rpNahfpuhk;: vf;];Nuia gad;gLj;jp uj;jehsq;fis ghpNrhjpj;jy;  

 MQ;rpNahg;sh];b: uj;j ehsj;jpYs;s milg;ig ePf;f cjTfpwJ 

 lahyp]p]; vd;gJ nraw;if Kiwapy; uj;jj;jpYs;s fopTfis mfw;Wjy; 

 nfhOg;G mbg;Ngh]; jpRtpYk;> fpisf;Nfh[d; fy;yPuypYk; Nrkpf;fg;gLfpwJ.  

 

 VB]; nfhR> gpNytp itu]; %ykhf kQ;rs; fha;r;ry;> nlq;F fha;r;ry; Mfpa 

Neha;fis Vw;gLj;JfpwJ 

 ,U ntt;NtW rpw;wpd tpyq;FfspilNa Nkw;nfhs;sg;gLk; khw;W mWitrpfpr;ir 

– [PNdhfpuhg;l; vdg;gLfpwJ 

 xl;L Vw;f kWj;jy; Kf;fpa gq;F tfpg;git – nry;fspd; Rth;fspy; fhzg;gLk; 

Mz;b[d;fs; (nts;isaZ Md;b[d; njhFjp – I, II, III) 

 ,ul;ilg; gpwtpfisj; jtpu ve;j ,U kdpjDf;Fk; xNu tif Md;b[d; I 

tFg;ig ngw;wpUf;f KbahJ 

 ,Jtiu fz;lwpag;gl;Ls;s ,uj;j Md;b[d; tiffs; - 400 

 kUj;Jt Kf;fpaj;Jtk; tha;e;j ,uj;j Md;b[d;fSf;F cjhuzk; - A, B, O 

kw;Wk; hPr];-b 

 Md;b[d; Nrhjid nra;ag;gLtjd; fhuzk; - Nehahspapd; rptg;gZf;fs; 

xd;Nwhnlhd;W xl;bf; nfhs;tij jLg;gjw;fhf  

 ,uj;j <Lnra;jy; 4 kzp Neuj;jpw;Fs; Kbf;fg;glNtz;Lk; 

,uj;jj; njhFjp rptg;gZ Md;b[d; Md;bghb 

A A B 

B AB A 

AB A & B --- 

O --- A & B 

 

epWtdj;jpd; ngah; ,Ug;gplk; 

,e;jpa kUe;J Muha;r;rp mikg;G  
nly;yp 

Njrpa Neha; vjph;g;gpay; epWtdk; 
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,e;jpa tptrha Muha;r;rp fofk; 

Njrpa ey;tho;T kw;Wk; FLk;gey epWtdk; 

,e;jpa Gw;WNeha; Muha;r;rp ikak; Kk;ig 

kj;jpa kUe;J Muha;r;rp epWtdk; yf;Ndh 

Njrpa czT+l;l epWtdk; i`juhghj; 

Ngh]; tprrha Muha;r;rp fofk; nfhy;fj;jh 

 

 

 

Neha;fs;  guTk; topKiwfs;  fhuzkhdit 

fhyuh ePh; kw;Wk; czT  tpg;hpNah fhyuh ghf;Bhpah 

mkPgpf; rPjNgjp ePh; kw;Wk; czT vz;lkPgh `p];lhypf;fh vd;w 

ghf;Bhpah 

ilgha;L ePh; kw;Wk; czT rhy;Nkhndy;yh ilgp 

NghypNahikypb]; ePh; kw;Wk; czT Mh;.vd;.V. tif NghypNah 

itu]; 

tapw;Wg;Nghf;F ePh; kw;Wk; czT Nuhl;lh itu];> ,.Nfhyp 

ghf;Bhpah> Bdpak;Nrhypak; 

(ehlhGO)> biufpahp]; 

biufpauh (rhl;ilg;GO) 

kQ;rs;fhkhiy ePh; kw;Wk; czT Ie;J tif itu]; 

jl;lik;ik 

(&gpNahyh) 

fhw;W Nguhkpf;Nrh ,dj;ijr; Nrh;e;j 

Mh;.vd;.V. cila khh;byp 

itu]; 

ff;Fthd; ,Uky; 

(ngh;Lrp];) 

fhw;W kw;Wk; ePh;j;Jsp Nghh;bnly;yh ngh;Lrp]; 

ghf;Bhpah 

,d;GSad;]h fhw;W> ePh;j;Jsp ,d;GSad;]h itu]; 

rpd;dk;ik fhw;W> ePh;j;Jsp Nthpnry;yh N[h];lh; 

Gl;lhsk;ik fhw;W> ePh;j;Jsp kpf;Nrh itu]; gNuhl;bb]; 

Bg;jphpah ePh;j;Jsp fhhpdpghf;Bhpak; bg;jPhpNa 

fhrNeha;  

(bA+gh;FNyhrp];) 

fhw;W> ePh;j;Jsp ikf;Nfhghf;Bhpak; 

bA+gh;FNyhrp]; 

kNyhpah ngz; mdhgpy]; gpsh];Nkhbak; xl;Lz;zp 
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nfhR %yk; 

igNyhpah 

(ahidf;fhy; Neha;) 

fpA+yf;]; ,d nfhR 

%yk; 

cr;rNuhpah ghd;fpuhg;b 

xl;Lz;zp 

[g;ghdpa %isf; 

fha;r;ry 

fpA+yf;]; ,d nfhR 

gd;wp 

B-Mh;Ngh itu]; my;yJ 

[g;ghdpa vd;nrgyhl;b]; 

itu]; 

 

gpNsf; vyp> rPNdhg;rpy;yh 

vDk; njs;Sg;G+r;rp 

vh;rPdpahng];b]; ghf;Bhpah 

NugP]; Ntwp eha;f;fb Nug;Nlh tphpNl FLk;g itu]; 

nll;ld]; 

(ud[d;dp) 

kz; %yk; fpsh];bhpbak; nll;ldp 

ghf;Bhpah 

nrhwp rpuq;F Neubj; njhlh;G ,l;r; ikl; vDk; fpUkp 

njhONeha; 

(nyg;urp) 

Neub> kz; %yk; ikf;Nfhghf;Bhpak; nyg;Nu 

va;l;]; Neub ,uj;jk; HIV vDk; nul;Nuh itu]; 

tif 

 

 jLg;G+rpfs;: 

 jLg;G Crp vd;gJ – Md;bn[d; MFk;. Md;bn[d; vd;gJ ,uj;jg; gpsh];khtpy; 

Fwpg;gpl;l tif vjph;g;nghUspd; (Md;bghb) cw;gj;jpia J}z;lf;$ba xU 

nghUshFk; 

 Md;bghb vd;gJ – xU Fwpg;gpl;l Md;bn[dpd; J}z;Ljyhy; ,uj;jg; 

gpsh];khthy; Njhw;Wtpf;fg;gLk; xU Fwpg;gpl;l Gujg;nghUshFk; 

 Md;bn[Df;F v.fh. ghf;BhpaH. itu]; 

 Md;bghbfSf;F v.fh. ,uj;j nts;siaZf;fs; 

 Neha; jLg;ghw;wiy mspf;Fk; ,uj;j nts;isaZf;fSf;F v.fh. B nry;fs; 

kw;Wk; T nry;fs; 

 Mz;b[d; vd;gJ gpsh];khtpy; Fwpg;gpl;l tif vjph;g;nfhUspd; cw;gj;jpiaj; 

J}z;lf;$baJ 

 Mz;bghb vd;gJ xU Fwpg;gpl;l tif Mz;b[dpd; J}z;Ljyhy; ,uj;j 

gpsh];khtpy; Njhw;Wtpf;ff;$ba Fwpg;gpl;l tif Gujg; nghUs; 
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 ngwg;gl;l Neha;j jLg;ghw;wy; Kiw> nll;ld];> ff;Fthd; ,Uky; Mfpa 

Neha;fs; kPz;Lk; ekf;F guthky; jLf;f cjTfpwJ 

 nrhhp rpuq;F -- ,l;r; ikl; vd;w fpUkpahy; guTfpwJ 

 

 

 

taJ jLg;G+rp msT 

gpwe;jTld; BCG --- 

gpwe;j 15 ehl;fSf;Fs; 0 - NghypNah --- 

6 – tJ thuk; DPT kw;Wk; NghypNah Kjy; Nlh]; 

10 – tJ thuk; >> ,uz;lhtJ Nlh]; 

14 – tJ thuk; >> %d;whtJ Nlh]; 

9 – 12 tJ khjk;  jl;lk;ik jLg;G+rp xU Nlh]; 

18 – 24 tJ khjk; kw;Wk; NghypNah KjyhtJ Cf;Ftpg;G 

15- tJ khjk; (2 taJ) jLg;G+rp --- 

2 – 3 taJ  ilgha;L Crp ,UKiw xU khj 

,ilntspapy; 

4 – 6 taJ  DT kw;Wk; NghypNah 2 – tJ Cf;Ftpg;G 

10- tJ taJ  TT kw;Wk; ilgha;L --- 

16 – tJ taJ  ,, 2 – tJ Cf;Ftpg;G  

 

 NFCP vd;gJ Njrpa igNyhpah (ahidf;fhy; Neha;) fl;Lg;ghl;L jpl;lk; 

 NMEP vd;gJ Njrpa kNyhpah xopg;Gj; jpl;lk; 

 NLEP Njrpa njhO Neha; xopg;Gj; jpl;lk; 

 cyfk; jOtpa Neha; ghJfhg;Gj;jpl;lkhdJ DPT NghypNah> fhrNeha;> jl;lk;ik 

Mfpa Neha;fspypUe;J Foe;ijfis ghJfhf;fpwJ 

 ,aw;ifahd jLg;ghw;wy; jhapypUe;J Nra;f;F jha;-Nra; ,izg;Gj;jpR (gpsrz;lh) 

%yk; fpilf;fwpJ 

 vy;yh Mz;bghbfSk; ,k;A+NdhFNshGypd;fs; MFk; 

 Mdhy; vy;yh ,k;A+NdhFNshGypd;fSk;> Mz;bghbfs; my;y 

 jhaplkpUe;J Nra;f;F Neha; vjph;g;Gj;jpwd; fpilf;f gad;glf;$ba jpR – 

jha;Nra; ,izg;Gj;jpR  
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 OPV – vd;gJ – tha;top NghypNah nrhl;LkUe;J MFk; 

 kQ;rs; fhkhiyf;fhd jLg;G kUe;J – n`g;ghbb]; B MFk;. 

 MMR vd;gJ jl;lk;ik> Gl;lhsk;ik> Ugy;yh jl;lk;ikf;fhd kUe;J MFk; 

 DPT – (Kj;jLg;G Crp) – bg;jPhpah> ff;Fthd; ,Uky;> ,uz[d;dp 

 

 DT – (Dual Antigen) – (,U jLg;G+rp) – bg;jPhpah> ,uz[d;dp 

 ntwpeha;f;fbf;F kUe;J fz;Lgpbj;jth; - Y}apgh];bah; 

 rpd;dk;ik jLg;G+rp kUe;ijf; fz;lwpe;jth; - vl;th;L n[d;dh; 

 gRtpd; kbapypUe;J nghpak;ik Neha;f;fhd kUe;J vl;th;L n[d;duhy; 

fz;lwpag;gl;lJ 

 NghypNah jLg;G+rp kUe;ijf; fz;lwpe;jth; - vz;lh;];> uhgpd;]; nty;yh; 

 xUKiw gutpagpd; mLj;jKiw guthky; ,Uf;Fk; Neha; - rpd;dk;ik  

 capUs;s jLg;G+rpfSf;F cjhuzk; - BCG> jl;lk;ik> NghypNah jLg;G kUe;J 

 nfhy;yg;gl;l jLg;G+rpfSf;F cjhuzk; - fhyuh jLg;G+rpfs; 

10. kuG nghwpapay; 

 cly; gz;Gfis nfhz;Ls;s FNuhNkhNrhk;fs; -- Ml;NlhNrhk;fs; vdg;gLk; 

 ,dg;ngUf;fg; gz;Gfs; -- my;NyhNrhk;fs; my;yJ Jizf; FNuhNkhNrhk;fs;  

 G+r;rpfspd; Mz; FNuhNkhNrhk; --- XO 

 gwitfspd; ngz; FNuhNkhNrhk; -- ZW 

 gwitfspd; Mz; FNuhNkhNrhk; -- ZZ 

 FNuhNkhNrhk; eLtpYs;s kzp Nghd;w nghUSf;F nrd;l;Nuhkpah; my;yJ 

ifdl;NlhNfhd; vd;W ngah; 

 N`Nyhnrd;bhpf; nrd;l;NuhkpaUf;F (v.fh) m];fhhp]; nkfNyhnrg;gNyh 

 G+jFNuhNkhNrhk;fs; ,U tifg;gLk;. mit 1. ghypBd; FNuhNkhNrhk; 2. J}hpif 

FNuhNkhNrhk; 

 ghypBd; FNuhNkhNrhk;fisf; fz;lwpe;jth; - ghy;gpahdp 

 J}hpif FNuhNkhNrhk;fisf; fz;lwpe;jth; - uhf;nfl; 

 ghypBd; FNuhNkhNrhk; fhzg;gLtJ – Bg;BNuh yhh;thf;fspd; ckpo;ePhpy; 

 J}hpif FNuhNkhNrhk; (yhk;g;gpu\;) – tpyq;Ffspd; Cirl;by; Fd;wy;gphptpy; 

bg;NshBd; epiyapy; fhzg;gLfpwJ 

 xU Fwpg;gpl;l FNuhNkhNrhk; ,izia mjd; gz;Gfisf; nfhz;L tpsf;fpLk; 
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Kiw – NfhpNahilg; vdg;gLk; 

 

 

 FNuhNkhNrhk;fspd; vz;zpf;if: 

caphpapd; ngah; caphpay; ngah; FNuhNkhNrhk; vz;zpf;if 

go< l;NuhNrhgpy;yh 9 

ntq;fhak; Mypak; Nrgh 16 

kf;fhNrhsk; rpah ika;]; 20 

Mhprp Xiurh rl;iltk; 24 

Vyp k]; k];Fy]; 40 

Fhgp fhgpah mugpfh 44 

Kdpjd; N`hNkh Nrg;gpad;]; 46 

cUisf;fpoq;F nrNyhdk; l;A+gNuhrk; 48 

Fuq;F nfhhpyh nfhhpyh 48 

Nfhop Nfy]; nklhnk];bf]; 78 

 

 xU Fwpg;gpl;l Guj rq;fpypia Fwpf;Fk; b.vd;.V %yf;$wpd; gFjp – [Pd; my;yJ 

rp];l;uhd; vdg;gLk; 

 [Pd;fspd; KO njhFjpf;F [PNdhk; vd;W ngah; 

 Fwpg;gpl;l rpw;wpdj;jpd; nry;fspd; b.vd;.V. msT C – kjpg;G vd 

miof;fg;gLfpwJ 

 ,.Nfhiy ghf;Bhpahtpd; N`g;gpsha;L [PNdhkpy; fhzg;gLk; fhu%y 

,izg;Gfspd; vz;zpf;if 3.4 X 106. 

 vypapd; N`g;gpsha;L [PNdhkpy; fhzg;gLk; fhu%y ,izg;Gfspd; vz;zpf;if 

2.7 X 109 

 kPz;Lk; kPz;Lk; fhzg;glf;$ba [Pd;fspd; njhlh; thpirfs; - rhl;biyl; 

b.vd;.Vf;fs; vdg;gLk; 

 nghJthf A+f;Nfhpahl;Lfspy; rhl;biul; b.vd;.Vf;fs; fhzg;gLfpd;wd 

epA+f;spf; mkpyq;fs;: 

 epA+f;spf; mkpyq;fs; ,Utifg;gLk;. 1. B.Mf;]; hpNgh epA+f;spf; mkpyk; (b.vd;.V.) 

2. hpNgh epA+f;spf; mkpyk; (Mh;.vd;.V) 



 

 
175 

 

 nghJthf b.vd;.Vf;fs; kuG nghUshf nray;gLfpwJ. Mh;.vd;.Vf;fs; Guj 

cw;gj;jpapy; gq;F ngWfpwJ  

b.vd;.V 

 b.vd;.Vtpy; fhzg;gLk; nghUl;fs; -- rh;f;fiu> Guj fhu %y ,izfs;> gh];ghhpf; 

mkpyq;fs; 

 b.vd;.Vtpy; fhzg;gLk; rh;f;fiu b Mf;]p iuNgh]; rh;f;fiu MFk;. ,J xU 

ngd;Nlh]; rh;f;fiu MFk;. 

           b.vd;.Vtpy; fhzg;gLk; Guj fhu %y ,izfs;  

 

 

 gpA+hpd;fs;         gphpkpbd;fs;  

 

 

mbidd;     Fthidd;    jakpd;   irl;Nlhird; 

 xU Guj fhu %yKk;> xU ngd;Nlhrh;f;fiuAk;> Nrh;e;J cz;lhf;Fk; mikg;G = 

epA+f;spNahirL MFk; 

 gh];Ngl;L njhFjp> epA+f;spNahirLld; Nrh;e;J cz;lhf;Fk; mikg;G - 

epA+f;spNahilL MFk; 

 b.vd;.V vd;gJ gy epA+f;spNahilLfs; mlq;fps ePz;l mikg;G MFk; 

 ,. Nfhiy ghf;Bhpahtpy; fhzg;gLk; b.vd;.Vtpd; tbtk; - tl;lk; 

 kdpjdpy; fhzg;gLk; b.vd;.Vf;fspd; ePsk; - 2 kPl;lh 

 kdpjdpy; fhzg;gLk; b.vd;.Vtpd; tbtk; - ,ul;ilr;RUs; 

 b.vd;.Vtpd; ,ul;ilr;RUs; khjphpia cUthf;fpath;fs; - thl;rd; kw;Wk; fphpf; 

 thl;rd; kw;Wk; fphpf; b.vd;.V khjphpapy; mbidd; kw;Wk; ijakpd; Mfpatw;wpw;F 

,ilapy; fhzg;gLk; ,izg;G - %d;W i`l;u[d; gpizg;Gfs; nfhz;lJ 

 midj;J caphpfspYk; mbidDk;> ijakpDk;> rkkhf cs;sJ vd;Wk;> 

FthidDk;> irl;NlhirDk; rkkhf cs;sJ vd tpsf;fpath; -- rhh;f;Mg;. 

,t;tpjpapd; ngah; -- rhh;fhg; tpjp vdg;gLk; 

 rhh;fhg; tpjpapd;gb gpA+hpd; %yf;$Wk;> gphpkpbd; %yf;$Wk; rkkhf ,Uf;Fk;.  

 b.vd;.V %yf;$W RUspd; tpl;lk; 20A0 

 ghf;Bhpah kw;Wk; GNuhNfhpahl;Lfspy; fhzg;gLk; b.vd;.V mikg;G – gp tbt 

b.vd;.V ,it thl;rd; kw;Wk; fphpf; b.vd;.V vd;Wk; miof;fg;gLfpwJ 
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 thlrd; kw;Wk; fphpf; b.vd;.V khjphpapy; fhzg;gLk; ghjp jhuhs jd;ikia 

tpsf;fpath;fs; - yhry;rd; kw;Wk; ];lhy; 

 ghjp jhuhs jd;ik vd;gJ – ngw;Nwhh; b.vd;.Vtpy; cs;s xNu xU ,io 

b.vd;.VthdJ Gjpjhf cz;lhf;fg;gLk; b.vd;.Vtpy; jq;fptpLk; epiyahFk; 

Mh;.vd;.V 

 Mh;.vd;.V – Xhpio mikg;G nfhz;lJ 

 Mh;.vd;.Vtpy; jakpDf;F gjpyhf A+urpy; fhzg;gLfpwJ. ,ju mbidd;> 

Fthidd;> irl;Nlhird; Mfpait b.vd;.V Nghy; fhzg;gLfpd;wd 

 Mh;.vd;.V vd;gJ – ghyp epA+f;spNahilL rq;fpypahy; Md fpisaw;w nghpa 

%yf;$W MFk; 

 Mh;.vd;.V mikg;gpw;F rhh;fhg; tpjp nghUe;jhJ 

 Mh;.vd;.V %d;W tifg;gLk;. mit 1. J}J Mh;.vd;.V (mRNA) 2. khw;Wk; 

Mh;.vd;.V (tRNA) 3. iuNghNrhk; Mh;.vd;.V (rRNA) 

 J}J Mh;.vd;.V 

 nkhj;j Mh;.vd;.V mstpy; 5% kl;LNk J}J Mh;.vd;.V fhzg;gLfpwJ 

 ,it kuGj; jfty;fsi Rke;J nry;fpd;wd 

 ,it FNuhNkhNrhk; b.vd;.V mikg;ig xj;Js;sJ 

 ,it epA+f;spa]py; cUthf;fg;gl;L> irl;Nlhgpshrj;jpw;F mDg;gg;gLfpwJ 

 ghf;Bhpahtpy; fhzg;gLk; J}J Mh;.vd;.Vf;fs; gy Gujq;fis FwpaPL nra;tjhy; 

ghyprp];l;uhdpf; J}J Mh;.vd;.Vf;fs; vd;Wk;> A+Nfhpahl;Lfspy; fhzg;gLk; J}J 

Mh;.vd;.Vf;fs; xU Gujj;ij kl;Lk; FwpaPL nra;tjhy; NkhNdhrp];l;uhdpf; J}J 

Mh;.vd;.Vf;fs; vd;Wk; miof;fg;gLfpd;wd 

 khw;Wk; Mh;.vd;.V 

 nkhj;j Mh;.vd;.V mstpy; 15% kl;LNk khw;Wk; Mh;.vd;.V fhzg;gLfpwJ 

 ,jd; tbtk; -- fpsht; ,iy (,ytq;f ,iy) 

 ,it mkpNdh mkpyq;fSld; ,ize;J mtw;iw Guj cw;gj;jp eilngWk; 

,lj;jpw;F mDg;g cjTfpd;wd 

 iuNghNrhk; Mh;.vd;.V 

 nkhj;j Mh;.vd;.V mstpy; 80% iuNghNrhkj; Mh;.vd;.V fhzg;gLfpwJ 

 ,it ngUk;ghYk; iuNghNrhkpy; fhzg;gLfpd;wd 

 GNuhNfhpahl;bf; iuNghNrhk;fspy; fhzg;gLk; Mh;.vd;.V %yf;$Wfs; 3 tifg;gLk;. 
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mit 16S, 23S, 5S (S – ];ntl;ngh;f; myF) 

 kuG FwpaPL 

 b.vd;.V %ykhf elj;jg;gLk; kuG nra;jpapd; myF – Nfhlhd;fs; vdg;gLk; 

 kuGr; nra;jpfis flj;Jk; Nfhlhd;fspd; vz;zpf;if 64 

 ekJ clypy; fhzg;gLk; mkpNdh mkpyq;fspd; vz;zpf;if 20 

 ekJ clypYs;s 20 mkpNdh mkpyq;fis FwpaPL nra;a ,ayf;$ba 

Nfhlhd;fspd; vz;zpf;if 61. ePsKs;s %d;W Nfhlhd;fs; Rl;Lf;Fwp Nfhlhd;fs; 

vdg;gLk;. mit – UAA, UAG, UGA 

 kuGr; nra;jpahdJ b.vd;.VtpypUe;J Mh;.vd;.Vtpw;Fk;> Mh;.vd;.VtpypUe;J 

Gujj;jpw;Fk; flj;jg;gLk; 

 Guj cw;gj;jp %d;W epiyfspy; eilngWk;. mit 1. gbnaLj;jy; 2. 

kPs;gbnaLj;jy; 3. nkhopngah;jYf;F gpd; tUk; khw;wq;fs; 

 GNuhNfhpahl;Lfspy; gbnaLj;jy; epiyapy; [Pd;fs; xOq;fikf;fg;gLfpd;wd 

vd;gij tpsf;fpath; - N[f;fg; kw;Wk; NkhdhL 

 jpBh; khw;wk; 

 jpBh; khw;wk; vd;gJ xU caphpdj;jpd; [Pd; mikg;gpy; my;yJ FNuhNkhNrhk; 

mikg;gpy; Vw;gLk; guk;giuahf njhluf;$ba jpBh;khw;wq;fshFk; 

 FNuhNkhNrhk;fspy; Vw;gLk; jpBh;khw;wj;jhy; caphpdq;fspd; Gwj;Njhw;wj;jpy; 

ghjpg;G Vw;gLk; 

 [Pd; jpBh;khw;wk; vd;gJ – Gs;sp jpBh; khw;wk; vdTk; miof;fg;gLfpwJ 

 jpBh; khw;wf; nfhs;ifia cUthf;fpath; -- `pA+Nfhl;thp]; 

 jpBh;khw;wf; nfhs;ifia cUthf;Ftjw;F ,th; gad;gLj;jpa jhtuk; -- 

<Ndhj;jPuh nykhhf;fpahdh 

 l;NuhNrhigyh vd;w go <apy; Vw;gLk; jpBh;khw;wj;ij tpsf;fpath; - khh;fd; 

 ,aw;gpa jpBh;khw;wj;ij Njhw;Wtpf;Fk; fjph;fs; -- GwCjhf;fjph;fs; X – fjph;fs;> 

My;gh> gPl;lh> fhkh fjph;fs;> GNuhl;lhd;fs;> epA+l;uhd;fs; 

 Ntjp jpBh;khw;wj;ij fz;lwpe;jth; -- Mah;ghf; mk;ikahh; 

 Ntjp jpBh;khw;wj;ij J}z;Lk; fhuzpfs; -- <j;ijy; kPj;Njd; ry;NghidikL> 

nf/ngapd;> /gPdhy;fLF thA 

 kdpjh;fspy; kr;rk; Vw;glf; fhuzk; - cly; jpBh;khw;wk; 

 ,dr;nry; jpBh;khw;wj;ij v.fh. P̀NkhFNshgpah vd;w FUjpg; ngUf;f Neha; 
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 FNuhNkhNrhkpYs;s [PdhdJ ,ay;Gf;F Gwk;ghf mbNahL khw;wkilAk; 

epfo;tpw;F – nfhy;yp jpBh; khw;wk; vdg; ngah;. ,jd; %yk; caphpdq;fs; ,we;J 

tpLfpd;wd 

 kdpjhpy; Ie;jhtJ FNuhNkhNrhk;fspy; xU gFjp ePf;fg;gLtjhy; Vw;gLk; Neha; - 

fpiu ba+ rhl; 

 FNuhNkhNrhkpd; xU gFjp ,uz;L my;yJ %d;W klq;fhf ngUFk; epiy 

fhzg;gLtjw;F v.fh. l;NuhNrhigyhtpy; fhzg;gLk; ePz;l Nfhl;Lf; fz;fs; 

 FNuhNkhNrhk;fs; gpwo;r;rpfs; %yk; ,lk; ngah;jy; epfo;r;rp <Ndhj;jPuh 

nykhh;f;fpahdhtpy; cs;s 12 FNuhNkhNrhk;fspy; eilngWfpwJ 

 jpBh;khw;wq;fspd; %yk; eilngWk; Kf;fpa tpisT – Gjpa rpw;wpdq;fs; 

Njhd;Wjy;  

 jpBh; khw;wq;fspd; %yk; Njhw;Wtpf;fg;gl;l Gjpa NfhJik ufk; - rh;gjp Nrhdhuh 

kuGg; nghwpapay; njhopy;El;gq;fs; 

 kuGg; nghwpapaypy; Xh; caphpdj;jpd; b.vd;.V %yf;$whdJ Njitahd ,lj;jpy; 

Jz;bf;fg;gl;L> me;j b.vd;.V Jz;L NtnwhU Njh;e;njLf;fg;gl;l b.vd;.Vtpy; 

Eiof;fg;gLfpwJ 

 kuGg; nghwpapay; njhopy;El;gj;jpy; gad;glf;$ba nehjpfSf;F v.fh. 

vf;NrhepA+f;spNa];> vz;NlhepA+f;spNa];> nu];bhpf;rrd; vz;NlhepA+f;spNa];> 

iyf;Nf];> My;fiyd; gh];gNl];> vjph;kiw buhd;];fphpg;Nl];> b.vd;.V 

ghypnkNu]; 

 kuGg; nghwpapy; njhopy;El;gj;jpy; ntl;lg;gl;l b.vd;.V Jz;Lfis ,izf;f 

gad;gLk; nghUspd; ngah; -- iyf;Nf];fs; 

 may; b.vd;.Vit gpsh];kpl; b.vd;.VTld; ,izg;gjpy; gad;gLk; nghUspd; ngah; 

-- My;fiyd; gh];gNl]; 

 gazpf;Fk; b.vd;.V (m) thfd b.vd;.Vf;fSf;F v.fh. ghf;BhpahNg[;fs;> ghf;Bhpah 

gpsh];kpl;Lfs;> fh];kpl; kw;Wk; gh];kpl; Mfpait 

 gh];kpl;Lfs; vd;gJ – xU gpsh];kpl;Lld; yhk;lhNg[; itu]pd; b.vd;.Vit 

,izj;J cUthf;fg;gLk; flj;jpahFk; 

 kuGg; nghwpapay;fspy; Xk;Gaphpahf mjpfstpy; gad;gLj;jg;gLk; caphpdq;fspy; 

Kjd;ikahdJ - ,Nfhiy ghf;Bhpah (mLj;jjhf gad;gLj;jf;$ba Ez;Zaphp 

<];l; -- rf;fhNuhiknr]; nrhptprpNa vd;w G+Q;ir) 

 xU [Pid xU caphpdj;jpypUe;J kw;nwhU caphpdj;jpw;F kuG nghwpapaypd; 

%yk; khw;wg;gLNkahdhy; mJ buhd;]; [Pd; vdTk;> mt;Taphpdk; buhd;]; [Pdpf; 
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caphpdk; vdTk; miof;fg;gLfpwJ 

 kdpj ,d;Rypd; vd miof;fg;gLtJ - `PA+Kypd; MFk; 

 iel;u[id epiyg;gLj;Jk; ghf;Bhpahf;fspd; kuGg;nghUspd; xU gFjp – ep/g; 

[Pd;fs; (nif Genes) MFk;. 

 njhopw;rhiyapy; Gujq;fis cw;gj;jp nra;a gad;gLk; Ez;Zaphp – Ngrpy;y]; 

rg;byp]; 

 Nehiaf; fz;lwpAk; Ma;Tf;Fk;> Gw;WNeha;f;Fk;> Gw;WNeha; rpfpr;irf;Fk; 

gad;gLtJ – NkhNdhFNshdy; Md;bghbfs; 

 Njrpa caphpay; njhopy;El;gtpay; Jiw Vw;gLj;jg;gl;l Mz;L 1986 

 caph; czh;tpfspd; (Biosensors) gad;fs; 1. ,uj;jj;jpYs;s FSf;Nfh]; msT 

mwpjy;> Neha; cz;lhf;Fk; fhuzpia mwpjy;> FbePhpy; G+r;rpf;nfhy;ypfs; 

fye;jpUg;gij mwpjy; 

 caph;r;rpy;Yfs; (Biochips) gad;gLj;jf;$ba rhj;jpaf;$Wfs; cs;s Jiwfs; -- 

ghJfhg;Gj;Jiw> kUj;Jtj;Jiw 

 jpR tsh;g;G: 

 jpR tsh; Clfj;jpy; gad;gLtJ – mfhh; mfhh; 

 NtWghL milahj jpR – fhy]; 

 FNshd;fs; ngwg;gLk; Kiw – jpR tsh;g;G Kiw 

 xU jha; jhtuj;jpypUe;J my;yJ xU nry;ypypUe;J fytp ,y;yh 

,dg;ngUf;fj;jpd; %yk; cz;lhd jhtuq;fspd; xU njhFg;G my;yJ nry;fs; 

FNshd; my;yJ efy; jhtuk; vdg;gLk; 

 FNshdpq; Kiwapy; efy; ngUf;fk; nra;Ak; flj;jpfshf (ntf;lhh;) gad;gLtJ 

– v];n]hprpah Nfhiyapd; gpsh];kpl; 

 

 

 


