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(Nuclear physics) Part - 1 
 

7th mwptpay; 
myF 4 

mZ mikg;G 
 
mwpKfk;:  
 
 ekJ Ke;ija ghlg;gFjpay; ek;ikr; Rw;wpf; fhzg;gLk; midj;J 

gUg;nghUs;fSk; %yf;$Wfshy; Mdit vd;gjidAk;> %yf;$Wfs; 
vd;git XNu tpjkhd jdpkj;jpd; mZf;fs; my;yJ gy;NtWtpjkhd 
jdpkj;jpd; mZf;fshy; MdjhFk; vd;gjidAk; fw;W mwpe;J 
cs;Nshk;.  

 
xU mZ vt;tsT rpwpaJ vd;gJ njhpAkh?  
 
 kdpjdpd; jbkdhd Kbiaf; fhl;bYk; Mapuk; klq;F rpwpaJ. mjd; 

ruhrhp tpl;lk; 0.0000000001 kP. my;yJ 1 × 10-9 kP. ,jd; mstpid 
ekf;F njhpe;j fPo;f;fhZk; nghUs;fSld; xg;gpl;L ghh;g;Nghk;.  

 ngd;rpy;   rptg;G ,uj;j nry;  
 itu];   J}Rg; nghUs; kw;Wk; mZ 
 1 × 10-2 kP  1 × 10-4 kP  
 1 × 10-6 kP  1 × 10-7 kP 
    1 × 10-9 kP  
 
mZtpid gw;wpa nfhs;ifapd; ghpzhk tsh;r;rp:  
 
 mZtpd; mikg;gpid gw;wp mNef mwptpayhsh;fs; Ma;Tfis 

Nkw;nfhz;L jq;fs; nfhs;siffis ntspapl;ldh;. mth;fspd; 
Ma;Tfs; mZtpd; mikg;G gw;wpa nfhs;iffspy; Kd;Ndw;wj;jpid 
Vw;gLj;jpd. lhy;ld;> jhk;]d;> &j;h;Nghh;L MfpNahhpd; nfhs;iffs; 
,q;F nfhLf;fg;gl;Ls;sd.  
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lhy;ldpd; mZf;nfhs;if:  
 
 [hd; lhy;ld; 1808-Mk; Mz;L mZf;nfhs;ifia ntspapl;lhh;. 

gUg;nghUs;fs; kpfr; rpwpa Jfs;fshy; cUthf;fg;gl;bUf;fpd;wd. 
mj;Jfs;fSf;F lhy;ld; mZ vdg;ngahpl;lhh;. NkYk; mZ vd;gJ 
kpfr;rpwpa gphpf;f ,ayhj Jfs; MFk;. ,J Nfhstbtpy; cs;sJ. 
mthpd; nfhs;ifahdJ mZtpy; fhzg;gLk; Neh; kw;Wk; vjph; 
kpd;D}l;lq;fis gw;wp vt;tpj tpsf;fj;jpidAk; mspf;ftpy;iy.  

 
 ,jd;fhuzkhf lhy;ldpd; mZf; nfhs;ifahy; gUg;nghUspd; gy 

gz;Gfis tpsf;f ,aytpy;iy.   
 
ehNdh kPl;lh; vd;gJ rpwpa ePsq;fis msf;f gad;gLk; myfhFk;. xU 
kPl;lh; vd;gJ 1× 10-9 my;yJ xU ehNdhkPl;lh; vd;gJ 1 × 109MFk;. 
 
jhk;rdpd; mZf;nfhs;if:  
 
 1897 Mk; Mz;L jhk;rd; mZtpid gw;wpa kw;nwhU nfhs;ifia 

ntspapl;lhh;. ,th; mZtpid jh;G+rzp goj;Jld; xg;gpl;lhh;. 
jh;G+rzpapy; rpfg;G gFjp fhzg;gLtJ Nghy mZtpy; Neh;kpd;D}l;lk; 
fhzg;gLfpwJ.  

 
 jh;G+rzpapy; tpij gjpe;J fhzg;gLtJ Nghy; vjph; kpd;D}l;lk; 

Neh;kpd;D}l;lj;jpy; gjpe;J fhzg;gLfpwJ. ,e;j vjph; kpd;D}l;lj;jpid 
jhk;rd; vyf;l;uhd; vd mioj;jhh;. ,f; nfhs;ifapd;gb mZtpd; Neh; 
kw;Wk; vjph; kpd;D}l;lq;fs; rk vz;zpf;ifapy; fhzg;gLfpwJ. ,jd; 
fhuzkhf mZthdJ vt;tpj kpd;RikiaAk; nfhz;bUf;ftpy;iy.  

  
Nrhjidapd; %ykhf mZtpy; vjph;kpd;Rik ngw;w Jfs;fshd 
vyf;l;uhd;fs; fhzg;gLfpd;wd. vd epUgpj;jJ jhk;rdpd; kpfg;nghpa 
fz;Lgpbg;ghFk;. ,f;fz;Lgpbg;gpw;fhf mtUf;F 1906 Mk; Mz;L 
Nehgy; ghpR toq;fg;gl;lJ. ,f;nfhs;ifahdJ mZ Vd; kpd;Rik 
mw;W cs;sJ vd;gjid tpsf;fpa NghjpYk; rpy FiwghLfs; 
,f;nfhs;ifapy; fhzg;gl;ld.  

 
&jh;Nghh;bd; mZf;nfhs;if:  
 
 jhk;rdpd; nfs;ifapy; FiwghLfs; ,Ue;jd. vh;dl; &jh;Nghh;L xU 

ey;y Ghpjiy vw;gLj;jpaJ. ,th; xU Nrhjidia Nkw;nfhz;lhh;. 
,th; nky;ypa jfq;fj; jfl;bid Neh;kpd;D}l;lk; nfhz;l My;gh 
fjph;fis nfhz;L Nkhjr; nra;jhh;. mjpf jpirNtfk;  nfhz;l 
ngUk;ghd;ikahd My;gh fjph;fs; vt;tpj jilg;nghUs;fspd; kPJk; 
Nkhjhky; jq;fj; jfl;bid CLUtpr; nry;tijf; fz;lwpe;jhh;. kpfr; 
ry My;gh fjph;fs; jq;fj; jfl;bd; kPJ Nkhjp gpd;Ndhf;fp 
tUtjidAk; fz;lwpe;jhh;.  
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 &jh;Nghh;L ,jid kpf Kf;fpakhf fUjpdhh;. Jg;ghf;fp Fz;lhdJ 
nky;ypa fhfpjj;jpd; kPJ Nkhjp gpd;Ndhf;fp te;jhy; mJ vt;tsT 
tpag;ghdNjh mJNghy; ,e;epfo;T tpag;ghf cs;sJ vd mth; 
tpthpj;jhh;.  

 
 ,r;Nrhjidapd; mbg;gilapy; &jh;Nghh;L jdJ Gfo;g;ngw;w 

mZf;nfhs;ifia ntspapl;lhh;. mthpd; fUj;Jf;fshtd. 
 
1. mjpf mstpyhd My;gh fjph;fs; jq;fj; jfl;bid CLUtp 

nry;fpwJ vdpy; mZthdJ ngUk;ghd;ikahd ntw;wplj;jpid 
nfhz;bUf;f Ntz;Lk;.  
 

2. ve;j gFjpapypUe;J Neh;kpd;D}l;lk; ngw;w fjph;fs; gpd;Ndhf;fp 
te;jNjh mg;gFjp KOtJk; Neh;kpd;jd;ik ngw;wjhf ,Uf;f 
Ntz;Lk;. Mdhy;  

  
mZtpd; gFjpg;nghUs;fs; fz;lwpe;j fhyk;:  

 
 
 mg;gFjpapd; msthdJ ntw;wplj;jpid xg;gpLk;NghJ mstpy; 

kpfr;rpwpajhf ,Uf;f Ntz;Lk;.  
 
 ,jid mbg;gilahf nfhz;L &jh;Nghh;L mZ mikg;gpid gw;wpa 

mtuJ nfhs;ifapid ntspapl;lhh;. ,f;nfhs;iff;fhf mtUf;F 
NtjpapaYf;fhd Nehgy; ghpR toq;fg;gl;lJ.  

 
&jh;Nghh;bd; nfhs;iffshtd:  
 
1. mZtpd; ikakhd mZf;fUthdJ Neh;kpd;jd;ik nfhz;ljhf 

cs;sJ. mZtpd; ngUk;ghd;ikahd epiwahdJ mjd; ikaj;jpy; 
mike;Js;sJ.  
 

2. mZf;fUtpidr; Rw;wp vjph;kpd;jd;ik nfhz;l vyf;l;uhd;fs; xU 
Fwpg;gpl;l tl;lg;ghijapy; Rw;wp tUfpd;wd.  
 

3. mZtpd; msNthL xg;gPLk; NghJ mZf;fUthdJ mstpy; kpfkpfr; 
rpwpajhFk;. 
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mbg;gil mZj; Jfs;fs;:  
 
 ,Ugjhk; E}w;whz;by; Vw;gl;l fz;Lgpbg;Gfs; midj;J jdpkq;fspd; 

mZf;fSk; kpfr;rpwpa mZf;$Wfshd vyf;l;uhd;> GNuhl;lhd; kw;Wk; 
epA+l;uhdhy; MdJ vd;gjid epUgpj;jd. i`l;u[d; mZtpd; 
vnyf;l;uhDf;Fk; fhh;gd; mZtpd; vnyf;l;uhDf;Fk; ,ilapy; vt;tpj 
NtghLk; ,y;iy..  

 
 ,NjNghy; midj;J jdpkq;fspd; GNuhl;lhd;fSk;>  epA+l;uhd;fSk; 

xj;j gz;Gfis nfhz;Ls;sd. mZtpid cUthf;Fk; ,j;Jfs;fs; 
mZtpd; mbg;gilj;Jfs;fs; vd miof;fg;gLfpd;wd.  

 
GNuhl;lhd;fs;:  
 
 GNuhl;lhd;fs; vd;git mZf;fUtpDs; mike;Js;s Neh;kpd;D}l;lk; 

ngw;w Jfs;fs; MFk;. ,tw;wpd; Neh;kpd;D}l;lj;jpd; kjpg;G 
vyf;l;uhd;fs; vyf;l;uhd;fs; ngw;Ws;s vjph; kpd;D}l;lj;jpd; kjpg;gpw;Fr; 
rkkhFk;. 

 
epA+l;uhd;fs;:  
 
 ,it mZf;fUtpDs; mike;Js;sd. epA+l;uhd;fs; vt;tpj 

kpd;RikAk; nfhz;bUf;ftpy;iy. i`l;;u[d; jtpu midj;j 
mZf;fUf;fSk; epA+l;uhd;fisf; nfhz;Ls;sd.  

   
xt;nthU tUlKk; ekJ clk;gpy; cs;s nry;fs; 98% nry;fs; ,we;J 
GJ nry;fs; Njhw;Wtpf;fg;gLfpd;wd. ,Ue;j NghjpYk; ekJ clk;gpy; 
Vwj;jho VO gpy;ypad; nry;fs; fhzg;gLfpd;wd.  
 
vyf;l;uhd;fs;: 
 
 ,it vjph; kpd;D}l;lk; ngw;w Jfs;fs; MFk;. ,it 

mZf;fUtpidr; Rw;wp xU Fwpg;gpl;l tl;lg;ghijfspy; Rw;wp 
tUfpd;wd.  

 
 GNuhl;lhd; kw;Wk; epA+l;uhdpd; epiwAld; xg;gpLk;NghJ xU 

vyf;l;uhdpd; epiw Gwf;fzpf;fj;jf;f mstpy; cs;sJ. vdNt xU 
mZtpd; epiwahdJ mZf;fUtpDs; mike;Js;s GNuhl;lhd;fs; 
kw;Wk; epA+l;uhd;fspd; epiwapid kl;LNk rhh;e;jpUf;Fk;.  

 
 mZf;fUtpDs; fhzg;gLk; ,uz;L tifahd Jfs;fshd 

GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fs; Mfpait epA+f;spahd;fs; vd 
miof;fg;gLfpd;wd.  

 
 mZf;fUtpd; ntspNa fhzg;gLk; midj;J vyf;l;uhd;fspd; nkhj;j 

vjph; kpd;D}l;lkhdJ mZf;fUtpd; cs;Ns fhzg;gLk; 
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GNuhl;lhd;fspd; nkhj;j Neh; kpd;D}l;lj;jpw;Fr; rkkhFk;. ,jd; 
fhuzkhf mZf;fs; kpd; epLepiyikAld; fhzg;gLfpd;wd.  

 
mbg;gilj; Jfs;fspd; kpd;Rik kw;Wk; epiw:  
 

Jfs; fz;lwpe;jth; FwpaPL kpd;Rik epiw (epiw 
(f.fp.y;)  

GNuhl;lhd; vh;d];l; &jh;Nghh;L P +1 1.6726 × 10-27 
vyf;;l;uhd; rh; [hd; N[h]g; 

jhk;]d; 
e -1 9.1093 × 10-31 

epA+l;uhd;  N[k;]; rhl;tpf; n 0 1.6749 × 10-27 
   
 mZTk; #hpa kz;lyKk; xNu khjphpahd mikg;gpid nfhz;Ls;sd. 

#hpa kz;lyj;jpid NghyNt mZthdJ mZf;fUtpid ikaj;jpy; 
nfhz;Ls;sJ. mjidr; Rw;wp vyf;l;uhd;fs; ntt;NtW tl;lg;ghijapy; 
Rw;wp tUfpd;wd.  

  
mZ vz; kw;Wk; epiw vz;:  
 
 vy;yhj; jdpkq;fSk; xNu khjphpahd vyf;l;uhd;fs;> GNuhl;lhd;fs; 

kw;Wk; epA+l;uhd;fshy; MdJ vdpy;> Xh; fhh;gd; mZ> Xh; ,Uk;G 
mZtpy; ,Ue;J vt;thW khWgLfpwJ? njhlh;e;J epfo;e;j Ma;Tfspd; 
%yk; Xh; mZtpd; cl;fUtpDs; cs;s GNuhl;lhd;fNs me;jj; 
jdpkj;jpid eph;zak; nra;fpwJ vd;W mwpe;jdh;. vLj;Jf;fhl;lhf> xU 
mZtpd; cl;fUtpDs; vl;L GNuhl;lhd;fs; ,Ue;jhy; mJ Mf;]p[d; 
mZthFk;.  

 
mZ vz;:  
 
 xU mZtpy; fhzg;gLk; vyf;l;uhd;fs; my;yJ GNuhl;lhd;fspd; 

nkhj;j vz;zpf;ifNa me;j mZtpd; mZ vz; MFk;. ,J Z vd;w 
vOj;jhy; Fwpf;fg;gLfpwJ. ekf;F Xh; mZtpd; mZ vz; 
njhpAkhdhy; ek;khy; mt;tZtpy; fhzg;gLk; vyf;;l;uhd;fs; my;yJ 
GNuhl;lhd;fspd; vz;zpf;ifia fz;lwpa ,aYk;.  

 
 i`l;u[d; mZf;fUthdJ xnu xU GNuhl;lhidf; nfhz;Ls;sJ. 

mZf;fUtpw;F ntspNa xU vyf;l;uhd; kl;;LNk Rw;wp tUfpwJ. 
vdNt i`l;u[dpd; mZ vz; Z = 1 MFk;.  
 

 `Pypak; mZthdJ mjd; mZf;fUtpDs; ,uz;L 
GNuhl;lhd;fisAk; mZf;fUtpw;F ntspNa ,uz;L vyf;l;uhd;fisAk; 
nfhz;Ls;sJ. vdNt mjd; mZ vz; Z = 2 MFk;.  

 
epiw vz;:  
 
 mZtpd; nkhj;j epiwAk; mjd; mZf;fUtpDs; mike;Js;sijf; 

fz;Nlhk;. ,jpypUe;J ehk; epiw vz;zpid ngw KbAk;. epiw vz; 
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vd;gJ mZf;fUtpDs; cs;s nkhj;j GNuhl;lhd;fs; kw;Wk; 
epA+l;uhd;fspd; vz;zpf;ifapd; $LjYf;Fr; rkkhFk;.  
 

 epw vz; = GNuhl;lhd;fspd; vz;zpf;if + epA+l;uhd;fspd; vz;zpf;if 
  

  A = P + n  
 

 xU ypj;jpak; mZthdJ 3 GNuhl;lhd;fisAk; 4 epA+l;uhd;fisAk; 
nfhz;Ls;sJ. vdNt mjd; epiw vz; A = 3 + 4 = 7  

 
 Nrhbak; mZthdJ 11 GNuhl;lhd;fisAk; 12 epA+l;uhd;fisAk; 

nfhz;Ls;sJ. vdNt mjd; epiw vz;; A = 11 + 12 = 23.  
 

 jdpk Mth;j;jd ml;ltizapy; cs;s jdpkq;fs; midj;JNk 
vyf;l;uhd;fs;> GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; Nrh;f;ifahFk;. 
fPNo rpy cjhuzq;fs; nfhLf;fg;gl;Ls;sd.  

  
jdpkk; FwpaPL Nrh;f;if  

fhh;gd; 6C12 6p, 6e,6n 
nghpypak; 4Be12 4p, 4d, 5n 
iel;u[d; 7N14 7p, 7e, 7n  
Nghuhd;  5B11 5p, 5e, 6n  

 
jdpkq;fs; mtw;wpd; FwaPLfSk; mtw;wpd; mZ vz; kw;Wk; epiw 
vz;Zld; fPNo nfhLf;fg;gl;Ls;sd.  
 

jdpkk; FwpaPL mZ vz; epiw vz; ,izjpwd;  
i`l;u[d;  H 1 1 1 
`Pypak; He 2 2 4 
mYkpdpak; Al 13 13 27 
Mf;]p[d; O 8 8 16 
Nrhbak; Na 11 11 23 
 
 
,izjpwd;: 
 
 gy;NtW kdpjh;fs; gy;NtW vz;zpf;ifapy; iffis nfhz;bUg;gjhf 

fw;gid nra;J nfhs;Nthk;. rpyh; xU ifapidAk;> rpyh; xU 
iffisAk;> NtW rpyh; %d;W iffisAk; nfhz;Ls;sdh;> kw;Wk; 
rpyh; ehd;F iffis nfhz;Ls;sdh;. ve;j xU kdpjUk; ehd;F 
iffSf;F Nky; nfhz;bUf;ftpy;iy vdf; fw;gid nra;Nthk;. ehd;F 
iffs; nfhz;l xUth;> xNu Neuj;jpy; NtW ehd;F egh;fSld; jdJ 
iffisf; ,izj;Jf; nfhs;sKbAk;. Mdhy; iffs; ,y;yhj xUth; 
ahUlDk; iffis ,izj;Jf; nfhs;s KbahJ. ,NjNghd;W. rpy 
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mZf;fs; Xh; vyf;l;uhidAk; rpy ,U vyf;l;uhd;fiAk;> rpy %d;W 
vyf;l;uhd;fiAk;> rpy ehd;F vyf;l;uhd;fisAk; gpizj;J 
itj;jpUf;f $ba jd;ikia ngw;W ,Uf;Fk;. NtW rpy ve;j xU 
vyf;l;uhidAk; gpizj;J itj;jpUf;ff;$ba jd;ikia ngwhky; 
,Uf;Fk;. mZf;fspd; ,j;jifa gz;gpw;F ,izjpwd; vd;W ngah;.  

 
INrhNlhg;Gfs;: xNu jdpkj;jpd; mZf;fs; ntt;NtW 
vz;zpf;ifAs;s epA+l;uhd;fisg; ngw;wpUf;fyhk;. mj;jifa 
mZf;fs; xNu mZ vz;izAk; ntt;NtW epiw vz;fisAk; 
ngw;Ws;sd. mit INrhNlhg;Gfs; vd miof;fg;gLfpd;wd. 
cjhuzkhf i`l;u[d; mZthdJ %d;W INrhNlhg;Gfis 
ngw;Ws;sd. mit i`l;u[d; (1H1), bA+l;hpak; (1H2), bhpl;bak; 
(1H3). 
bhpl;bak; (1H3):  
INrhghh;fs;: xNu epiw vz;izAk; ntt;NtW mZ vz;fisAk; 
nfhz;l mZf;fs; INrhghh;fs; vdg;gLk;. (v.fh) fhy;rpak; - 40 
kw;Wk; Mh;fhd; - 40.  

 
 Xh; mZ gpw mZTld; ,izaf;$ba jpwdpw;F ,izj;jpwd; vd;W 

ngah;. Xh; mZtpd; ,izj;jpwd; mJ vj;jid i`l;u[d; 
mZf;fis gpizj;J itj;jpUf;f ,aYk; vd;gjid nfhz;L 
mstplg;gLfpwJ. vLj;Jf;fhl;lhf> Xh; Mf;]p[d; mZ kw;w ,U 
i`l;u[d; mZf;fSld; ,ize;J xU ePh; %yf;$w;wpid 
cUthf;Fk;. ,jdhy; Mf;]p[dpd; ,izjpwd; ,uz;lhFk;. xNunahU 
i`l;u[d; mZTld; kl;LNk ,ize;J i`l;NuhFNshhpf; mkpyj;ij 
cUthf;Fk;. vdNt FNshhpdpd; ,izjpwd; xd;whFk;. kPj;Njd; vd;w 
Nrh;kj;jpy; xU fhh;gd; mZ ehd;F i`l;u[d; mZf;fSld; 
,ize;J CH4 vd;W cUthfpwJ. cq;fshy; kPj;Njdpy; cs;s 
fhh;gd; mZtpd; ,izjpwid A+fpf;f Kbfpwjh? mk;Nkhdpah 
%yf;$wpy;> iel;u[d; mZ %d;W i`l;u[d; mZf;fSld; 
,izAk; mk;Nkhdpahtpy; cs;s iel;u[dpd; ,izjpwd; kjpg;G 
vd;d?  

 
 xU jdpkk; kw;w jdpkq;fSld; ,izAk; jpwd; ,izjpwdhFk;. 

ntt;NtW jdpkq;fspd; mZf;fs; my;yJ xNu jdpkj;jpd; mZf;fs; 
,ize;J %yf;$Wfs; cUthFk;. xU jdpkk; jd;idg; Nghd;w kw;w 
mZf;fisf; nfhz;l jdpkj;JlNdh my;yJ NtW tifahd 
mZf;fisf; nfhz;l jdpkj;JlNdh ,iztij mj;jdpkj;jpd; 
,izjpwNd eph;zak; nra;fpwJ.  

 
mZf;fisg; gpizj;jpUg;gJ vJ?  
vyf;l;uhd;fs; vjph;kpd; Rik nfhz;lJ. GNuhl;lhd;fs; Neh;kpd;Rik 
nfhz;lJ. ,tw;wpd; ,ilNa cs;s <u;g;Ng vyf;l;uhd;fis mjd; 
tl;lg;ghijfspy; gpizj;J itf;fpwJ.  
 
 ,izjpwd; - xd;W vd;w kjpg;gpidg; ngw;w jdpkq;fs; xU - 

,izjpwd; jdpkk;. (v.fh) i`l;u[d; kw;Wk; Nrhbak;. ,izjpwd; - 
,uz;L vd;w kjpg;gpidg; ngw;w jdpkq;fs; ,U - ,izjpwd; jdpkk;. 
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(v.fh) Mf;]p[d; kw;Wk; nghpypak;. ,izjpwd; - %d;w vd;w 
kjpg;gpidg; ngw;w jdpkq;fs; %d;W - ,izjpwd; jdpkk;. v.fh) 
iel;u[d; kw;Wk; mYkpdpak;. rpy jdpkq;fs; xd;Wf;Fk; Nkw;gl;l 
,izjpwidg; ngw;wpUf;Fk;. vLj;Jf;fhl;lhf> ,Uk;G Mf;]p[Dld; 
,ize;J ,U tifahd Mf;i]Lfis cUthf;Fk;.  

 
1. ngh;u]; Mf;i]L ntspg;gLj;Jk; ,izjpwd;  
2. kw;Wk; ngh;hpf; Mf;i]L ntspg;gLj;Jk; ,izjpwd;  
3. vdpDk; ,tw;iwg; gw;wp – tphpthf cah; tFg;Gfspy; fw;f 

,Uf;fpwPh;fs;  
 
jdpkq;fs; - mtw;wpd; FwpaPL> mZ vz;> epiw vz; kw;Wk; ,izjpwd;  
 

jdpkk; FwpaPL mZ vz; epiw vz; ,izjpwd;  
i`l;u[d;  H 1 1 1 
fhh;gd; C 6 12 4 
Mf;]p[d; O 8 16 2 
Nrhbak; Na 11 23 1 
fhy;rpak; Ca 20 40 2 
   
 gy;NtW jdpkq;fspd; mZf;fs; ,izAk;NghJ Nrh;kq;fspd; 

$yf;$W cUthfpwJ. ,e;epfo;Tfspy; ehk; mj;jdpkq;fspd; 
,izj;jpwd; kjpg;gpid mwpe;J itj;jpUg;gJ mtrpakhFk;.  

 
  2Na + Cl2 ------------ 2NaCl  
 ,izj;jpwd; 1 + 1 
 ,q;F Nrhbak; kw;Wk; FNshhpdpd; ,izj;jpwd; 1 MFk;.  
 Nrhbak; jdpkj;jpd; ,izjpwd; 1  
 FNshhpd; jdkj;jpd; ,izjpwd; 2 
 vdNt ,jd; %yf;$W tha;g;ghL  
 jdpkq;fspd; FwpaPL NaCl %yf;$W tha;g;ghL  
  2 Mg + Cl2 ---------- MgCl2  
 
 ,q;F nkf;dPRpaj;jpd; ,izjpwd; 2 kw;Wk; FNshhpdpd; ,izjpwd; 
1 MFk;.  
 
 
epidtpy; nfhs;f: 
  

 xU jdpkj;jpd; Ntjpg; gz;Gfis jf;f itj;Jf; nfhs;sj;jf;f 
kpfr; rpwpa JfNs mZthFk;.  
 

 kw;w Jfs;fSld; xg;gpLk; NghJ mit mstpy; rpwpajhFk;.  
 

 mZf;fis kpfr; rpwpajhf ,Ug;gjhy; ntWk; fz;fshy; kl;Lky;y 
mtw;wpid Ez;Nzhf;fpapdhy; fhz ,ayhJ.  
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 Xh; mZtpy; kpfg; ngUk;ghd;ikahd ,lk; ntw;wplkhFk;.  

 
 xNu jdpkj;jpd; midj;J mZf;fSk; xNu khjphpahfTk; 

ntt;NtW jdpkq;fspd; mZf;fs; ntt;NtW khjphpahfTk; 
fhzg;gLk;.  
 

 xU mZtpy; Neh;kpd;Rik nfhz;l GNuhl;lhd;fSk;> kpd;Rikaw;w 
epA+l;uhd;fSk; ,ize;J nrwpthd cl;fU nfhz;bUf;Fk;. 
 

 GNuhl;lhd;fSk; epA+l;uhd;fSk; ,ize;J epA+f;fspahd;fs; vd 
miof;fg;gLfpd;wd.  
 

 GNuhl;lhd;fs;> epA+l;uhd;fs; kw;Wk; vyf;l;uhd;fs; KiwNa vd;w 
FwpaPLfshy; Fwpf;fg;gLfpd;wd.  
 

 Xh; mZthdJ kpd;Rikaw;wJ mjhtJ eLepiyj;jd;ik 
cilaJ. mZtpy; rk vz;zpf;ifapyhd GNuhl;lhd;fSk; 
vyf;;l;uhd;fSk; fhzg;gLk;.  
 

 Xh; mZtpy; cs;s GNuhl;lhd;fspd; vz;zpf;if mj;jdpkj;jpd; 
mZ vz;zhFk;.  
 

 Xh; mZtpy; cs;s GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; nkhj;j 
vz;zpf;if mj;jdpkj;jpd; mZ vz;zhFk;.  
 

 Xh; mZtpy; cs;s GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; nkhj;j 
vz;zpf;if mj;jdpkj;jpd; epiw vz; vdg;gLk;.  
 

 xU jdpkk; kw;w jdpkq;fSld; ,izAk; jpwd; ,izjpwd; 
vdg;gLk;.  
 

 
 
  



 

10 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

8TH mwptpay; 
njhFjp – II 
myF – 4 

mZ mikg;G 
 

mwpKfk;:  
 
 ek;ikr; Rw;wpAs;s gUg;nghUs;fs; midj;Jk; jdpkq;fshy; Mdit. 

,Jtiu nkhj;jk; 118 jdpkq;fs; fz;lwpag;gl;Ls;sd. mtw;Ws; 92 
jdpkq;fs; ,aw;ifapy; fpilf;ff; $bait. kPjKs;s jdpkq;fs; 
Ma;tfj;jpy; jahhpf;fg;gLfpd;wd. jhkpuk;> ,Uk;G> jq;fk; kw;Wk; 
nts;sp Mfpa jdpkq;fs; ,aw;ifapy; fpilf;fpd;wd. Mdhy; 
nlf;dPrpak;> GNuhNkhjpak;> neg;bA+dpak; kw;Wk; GSl;Nlhdpak; Nghd;w 
jdpkq;fs; Ma;tfq;fspy; jahhpf;fg;gLfpd;wd. midj;Jj; 
jdpkq;fSk; xNu khjphpahd kpfr; rpwpa Jfs;fshy; Mdit. 
cjhuzkhf jq;fk; vDk; jdpkk; xNutpj mZf;fshy; MdJ. 
,t;tZf;fNs jq;fj;jpd; gz;GfSf;Ff; fhuzkhf mikfpd;wd. 
mZ vd;gJ ml;lhky; (Atomas) vDk; fpNuf;fr; nrhy;ypypUe;J 
cUthf;fg;gl;lJ. lhk]; (Tomas) vd;gJ cilf;ff; $ba kpfr; 
rpwpa Jfs; vd;Wk; ml;lhk];   (Atomas) vd;gJ cilf;f ,ayhj 
kpfr; rpwpa Jfs; vd;Wk; nghUs;gLk;. ,Nj fUj;ij fpNuf;fj; 
jj;JtNkijahd nlkhf;uB]; vdgtUk; $wpAs;shh;. NkYk; mjw;F 
Kd;dNu ekJ ngz;ghw;Gyth; mt;itahh; jpUf;Fwspd; ngUikiag; 
gw;wpf; $Wk; NghJ "mZitj; Jisj;J Vo; fliyg;Gfl;bf; FWfj; 
jhpj;j Fws;' vd $wpAs;shh;. Mdhy;> mtw;wpw;F mwptpay; Mjhuk; 
vJTk; ,y;iy. [hd; lhy;ld; vd;gtNu Kjd; Kjypy; mZitg; 
gw;wpa mwptpay; G+h;tkhd nfhs;ifia ntspapl;lhh;. mtiuj; 
njhlh;e;J N[.N[. jhk;rd; kw;Wk; &jh;Nghh;L MfpNahUk; jq;fsJ 
mZf; nfhs;iffis ntspapl;ldh;. ,g;ghlg;gFjpapy; ntt;NtW 
fhyfl;lj;jpy; $wg;gl;l mZf; nfhs;iffs; gw;wpAk;> ,izjpwd;> 
%yf;$W tha;ghL> Ntjpr; Nrh;kq;fSf;Fg; ngahpLk; Kiw kw;Wk; 
Ntjpr; rkd;ghLfisr; rkd; nra;Ak; Kiw Mfpatw;iwg; gw;wpAk; 
fhz;Nghk;.  

 
lhy;ldpd; mZf; nfhs;if:  
 
 lhy;ld; 1808-k; Mz;L jk;khy; Nkw;nfhs;sg;gl;l Ma;T KbTfspd; 

mbg;gilapy; jkJ mZf; nfhs;ifia ntspapl;lhh;. mtUila 
mZf; nfhs;ifapd; Kf;fpaf; fUJNfhs;fs; gpd;tUkhW:  

 
 nghUs;fs; midj;Jk; mZ vdg;gLk; kpfr;rpwpa Jfs;fshy; 

Mdit (fpNuf;f jj;JtNkij nlkhf;uB]; gpsf;f ,ayhj 
kpfr;rpwpa Jfs;fis mZ vd;Nw mioj;jhh;)  
 

 xNu jdpkj;jpd; mZf;fs; midj;Jg; gz;GfspYk; xj;jpUf;fpd;wd 
(msT> tbtk;> epiw kw;Wk; gz;Gfs;).  
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 ntt;NtW jdpkq;fspd; mZf;fs; mtw;wpd; tbtk;> epiw kw;Wk; 
gz;Gfspy; NtWgl;bUf;fpd;wd.  

 mZit Mf;fNth mopf;fNth KbahJ. mjhtJ mZthdJ 
mopf;fKbahj Jfs;.  

 ntt;NtW jdpkq;fspd; mZf;fs; xU Fwpg;gpl;;l epiw tpfpjj;jpy; 
xd;wpize;J %yf;$Wfs; kw;Wk; Nrh;kq;fis cUthf;Ffpd;wd.  

 mZ vd;gJ Ntjptpidapy; <Lglf;$ba kpfr;rpwpa Jfs;. 
 
lhy;ld; mZf;nfhs;ifapd; rpwg;Gfs;:  
 

 lhy;ldpd; mZf; nfhs;if ngUk;ghyhd jputq;fs; kw;Wk; 
thAf;fspd; gz;Gfis tpthpf;fpd;wJ.  

 Ntjpr; Nrh;f;if tpjp kw;Wk; nghUz;ik moptpd;ik tpjpapid 
,J tpsf;FfpwJ.  

 jdpkq;fspd; %yf;$Wfs; kw;Wk; Nrh;kq;fspd; %yf;$WfSf;F 
,ilNaahd NtWghLfis ,J vLj;Jiuf;fpwJ.  
 

lhy;ld; mZf; nfhs;ifapd; tuk;Gfs;:  
 

 mZ vd;gJ gpsf;f Kbahj kpfr; rpwpa Jfs; vd;gJ jtW.  
 xNu jdpkj;jpd; mZf;fs; ntt;NtW mZ epiwfisg; 

ngw;Ws;sd. (INrhNlhg;Gfs;)  
 ntt;NtW jdpkq;fspd; mZf;fs; xNu mZepiwiag; ngw;Ws;sd 

(INrhghh;fs;)  
 xU khjphpahd mZf;fshy; cUthff;$ba nghUs;fs; ntt;NtW 

gz;Gfisg; ngw;wpUf;fpd;wd. cjhuzkhf epyf;fhp> fpuh/igl;> 
ituk; Mfpa %d;Wk; fhh;gd; mZf;fshy; Mdit. Mdhy; 
mtw;wpd; gz;Gfs; NtWgLfpd;wd.  

 
[hd; lhy;ld; xU Vo;ikahd nerTf; FLk;gj;jpy; gpwe;jth;. mth; jdJ 
12 MtJ tajpy; xU fpuhkj;Jg; gs;spapy; Mrphpauhfg; gzpNaw;whh;. VO 
Mz;LfSf;Fg; gpwF mth; mg;gs;spapd; jiyik Mrphpauhdhh;. gpd; 
1973 y; mth; khd;nr];lhpy; cs;s xU fy;Y}hpapy; ,aw;gpay;> 
Ntjpapay; kw;Wk; fzpjk; Mfpa ghlq;fisf; fw;gpf;Fk; Nguhrphpauhfg; 
gzpGhpe;jhh;. mtuJ ,Wjpf;fhyk; tiu tspkz;ly mOj;jk; kw;Wk; 
kioastpidg; gjpT nra;tijj; jdJ tof;fkhff; nfhz;bUe;jhh;. 
mth; xU rpwe;j thdpay; Muha;;r;rpahsuhf ,Ue;jhh;. 
   
mbg;gilj; Jfs;fs;:  
 
 878 Mk; Mz;by; rh; tpy;ypak; F&f; vd;gth; kpd;dpwf;ff; Fohiaf; 

nfhz;L Nrhjid Nkw;nfhs;Sk;NghJ ,U cNyhf kpd;tha;fSf;F 
,ilg;gl;l gFjpapy; fz;zpw;Fg; Gyg;gLk; tifapy; xspf;fw;iw 
gha;tijf; fz;lhh;. ,f;fjph;fs; F&f; fjph;fs; my;yJ NfNjhL 
fjph;fs; vdg;gl;ld. ,r;Nrhjidapy; gad;gLj;jg;gLk;. kpd;dpwf;ff; 
Foha; 'F&f;Foha;' my;yJ 'NfNjhL fjph; Foha;" vdg;gLfpwJ. 
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NfNjhL fjph; Foha; vd;gJ thA epug;gg;gl;l> ,UGwKk; %lg;gl;l 
xU ePz;l fz;zhbf; FohahFk;. ,jd; ,U KidfspYk; ,U 
cNyhfj; jfLfs; (kpd;tha;fs;) mjpf kpd;dOj;j NtWghL jUk; 
kpd;fyDld; ,izf;fg;gl;Ls;sd. kpd;fydpd; vjph;kpd; KidAld; 
,izf;fg;gLk; kpd;tha; NfNjhL  

 
(vjph;kpd;tha;) vdTk;> Neh;kpd; KidAld; ,izf;fg;gLk; kpd;tha; 
MNdhL (Neh;kpd;tha;) vdTk; miof;fg;gLfpwJ. NkYk; mjd; 
gf;ff;FohahdJ ,iwg;ghDld; (Pump) ,izf;fg;gl;Ls;sJ. 
kpd;dpwf;ff; FohapDs; cs;s mOj;jj;ijf; Fiwf;f ,iwg;ghd; 
gad;gLfpwJ.  
 
 
kpd;rhuk; fhw;wpd; topNa ghAk;NghJ thA %yf;$WfspypUe;J 
vyf;l;;uhd;fs; ntspNaWtjhy; madpfs; cUthfpd;wd. ,JNt 
kpd;dpwf;fk; vdg;gLk;.  
 
vyf;l;uhd; fz;Lgpbg;G:  
 
 10>000 Nthy;l; my;yJ mjw;F Nkw;gl;l cah; mOj;j kpd;rhuj;ij 

tsp kz;ly mOj;jj;jpy; thA my;yJ fhw;wpdhy; epug;gg;gl;l 
kpd;dpwf;ff; FohapDs; nrYj;Jk; NghJ fhw;wpd; topNa ve;jtpj 
kpd;rhuKk; gha;tjpy;iy. Mdhy; kpd;dpwf;ff; Fohapy; 0.001 kp.kP 
mstpyhd kpff;Fiwe;j tspkz;ly mOj;jj;jpy; epug;gg;gl;bUf;Fk; 
thAtpd; topNa 10>000 Nthy;l; mstpyhd cah; mOj;j 
kpd;rhuj;ijr; nrYj;Jk;NghJ Fohapd; kWkidapy; xsph;jy; 
Vw;gLtijf; fhzyhk;. ,f;fjph;fs; vjph;kpd;thapypUe;J 
ntsptUtjhy; NfNjhL fjph;fs;  

  
fhw;W kpd;flj;jhg; nghUshf ,Ug;gJ ,aw;ifapd; tukhFk;. xUNtis 
fhw;W xU rpwe;j kpd; flj;jpahf ,Uf;Fkhdhy;> vjph;ghuhj tpgj;jpdhy; 
cUthFk; rpW kpd;nghwp $l kpfg;nghpa Mgj;jpid tpistpf;ff;$Lk;.  
 
NfNjhL fjph;fspd; gz;Gfs;:  
 

 NfhNjhL fjph;fs; vjph;kpd; KidapypUe;J Neh;kpd; Kidia 
Nehf;fp Neh;Nfhl;by; gazpf;fpd;wd.  

 NfNjhL fjph;fs; Jfs;fshy; cUthf;fg;gl;lit. vdNt ,it 
epiw kw;Wk; ,af;f Mw;wiyg; ngw;wpUf;fpd;wd.  
 

 NfNjhL fjph;fs; vjph;kpd;Rikiag; ngw;Ws;sjhy;> mit kpd;Gyk; 
kw;Wk; fhe;jg;Gyj;jhy; tpyf;fkilfpd;wd.  

 NfNjhL fjph;fspd; gz;Gfs; kpd;dpwf;ff; Fohapy; epug;gg;gLk; 
thAf;fisg; nghWj;J khWgLtjpy;iy.  
 

njiyf;fhl;rpg; ngl;bapy; NfNjhL fjph;fs; fhe;jg; Gyj;jhy; 
tpyfyile;J mjd; Kfg;Gj;jpiuapy; tPo;;j;jg;gLfpd;wd. ,it 
xspg;glj;ij cUthf;Ffpd;wd.  
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GNuhl;lhd; fz;Lgpbg;G:  
 
 mZthdJ eLepiyj; jd;ik cilaJ. mZtpy; vjph; kpd;D}l;lk; 

nfhz;l Jfs;fs; ,Ug;gjhy; mtw;iwr; rkd;nra;a mNj mstpyhd 
Neh;kpd;D}l;lk; nfhz;l Jfs;fs; ,Uf;f Ntz;Lk; vd Nfhyl;];Bd; 
fUjpdhh;.  

 
 Nfhy;];Bd;> Jisaplg;gl;l vjph;kpd; thiag; gad;gLj;jp 

vjph;kpd;tha;f;fjph; Nrhjidia kPz;Lk; elj;jpdhh;. Fiwe;j 
mOj;jj;jpy; cs;s thAtpDs; cah; kpd; mOj;jj;ijr; 
nrYj;Jk;NghJ vjph; kpd;thapd; gpd;Gwk; kq;fpa rptg;G epw xspahdJ 
Njhd;Wtijf; fz;lhh;. ,f;fjph;fs; Neh;kpd;thapypUe;J cUthtjhy; 
mit Neh;kpd;tha;f; fjph;fs; my;yJ MNdhL fjph;fs; my;yJ 
fhy;tha; fjph;fs; vd miof;fg;gl;ld. Neh;kpd; tha;f; fjph;fs; 
Neh;kpd;D}l;lk; nfhz;l Jfs;fshy; Mdit.  

 
fz;zpw;Fg; Gyg;glhj fjph;fs; Jj;jehf ry;igL G+rg;gl;l jpiuapy; 
tpOk; NghJ fz;zpw;Fg; Gyg;gLk; NghJ fz;zpw;Fg; Gyg;gLk; xspia 
ckpo;fpd;wd. ,g;nghUs;fs; xspUk; nghUs;fs; vdg;gLfpd;wd.  
 
MNdhL fjph;fspd; gz;Gfs;:  
 

 MNdhL fjph;fs; Neh; Nfhl;by; nry;fpd;wd.  
 

 MNdhL fjph;fs; Jfs;fshy; Mdit.  
 

 MNdhL fjph;fs; kpd;Gyk; kw;Wk; fhe;jg; Gyj;jhy; 
tpyf;fkilfpd;wd. mit Neh; kpd;D}l;lk; nfhz;Ls;sjhy; vjph; 
kpd;thia Nehf;fp tpyf;fkilfpd;wd.  
 

 Neh; kpd;tha;f; fjph;fspd; gz;Gfs; kpd;dpwf;ff; FohapDs; 
,Uf;Fk; thAtpd; jd;ikiar; rhh;e;J mikAk;.  
 

 Jfspd; epiw kpd;dpwf;ff; FohapYs;s tAtpd; mZ epiwf;Fr; 
rkkhf ,Uf;Fk;.  

 
i`l;u[d; thAit kpd;dpwf;ff; FohapDs; vLj;Jf;nfhs;Sk; 
NghJ ngwg;gLk; Neh;kpd;Jfs;fs; GNuhl;lhd;fs; vdg;gLfpd;wd. 
xU i`l;u[d; mZtpypUe;J xU vyf;l;uhid ePf;Fk; NghJ xU 
GNuhl;lhd; fpilf;fpwJ. vdNt GNuhl;lhd; vd;gij i`l;u[d; 
madp (H+) vdTk; miof;fyhk;.  
            H  → H+ + e+ 
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epA+l;uhd; fz;Lgpbg;G: 
  
 N[.N[. jhk;rdpd; fhyj;jpy; ,uz;L mbg;gilj;Jfs;fs; kl;LNk 

fz;Lgpbf;fg;gl;bUe;jd (GNuhl;lhd; kw;Wk; vyf;l;uhd;). 1932 k; Mz;L 
N[k;]; rhl;tpf; kw;nwhU mbg;gilj;Jfshd epA+l;uhidf; fz;L 
gpbj;jhh;. mZtpy; epA+l;uhd;fspd; miktplj;ijg; gw;wpa njspthd 
tpsf;fj;ij &jh;Nghh;L jdJ mZf;nfhs;ifapy; Fwpg;gpl;Ls;shh;. 
&jh;Nghh;L mZkhjphpiag; gw;wp tphpthf cq;fsJ Nky;tFg;Gfspy; 
mwpe;J nfhs;syhk;.  

 
epA+l;uhdpd; gz;Gfs;:  
 

 epA+l;uhd; kpd;Rikaw;w Jfs;. vdNt> ,J kpd;eLepiyj;jd;ik 
tha;e;jJ.  

 ,jd; epiw GNuhl;lhdpd; epiwf;Fr; rkkhdJ. epA+l;uhdpd; epiw 
1.6 × 10-24 fp.  
 

mbg;gilj;Jfs;fspd; gz;Gfs;:  
 

Jfs; epiw kpd;Rik  
vyf;l;uhd; (e)  9.1 × 10-28 fpuhk;  -1 

GNuhl;lhd; (p)  1.6 × 10-24 fpuhk; +1 

epA+l;uhd; (n)  1.6 × 10-24 fpuhk;  0 
 
jhk;rdpd; mZ khjphp:  
 
 vyf;l;uhd; fz;Lgpbg;Gf;Fg; gpwF N[.N[. jhk;rd; vd;w ,yq;fpyhe;J 

ehl;L mwptpay; mwpQh; 1904 k; Mz;L jdJ mZf; nfhs;ifia 
ntspapl;lhh;.  

 
 mZtpd; tbtkhdJ> 10-10 kP MuKila Nfhsj;ij xj;Js;sJ vd;W 

jhk;rd; fUjpdhh;. vjph;kpd; RikAila Jfs;fs; Neh;kpd; RikAila 
Nfhsj;jpy; Gije;J fhzg;gLfpd;wd. vdNtjhd; xU mZthdJ 
eLepiyj; jd;ikAld; cs;sJ vd;Wk; mth; fUjpdhh;. jhk;rdpd; 
khjphpahdJ gpsk; Gl;bq; khjphp (Plum Pudding Model) my;yJ 
jh;G+rzpg;go khjphp (Water Melon Model) vdTk; miof;fg;gLfpwJ. 
jh;G+rzpg; goj;jpYs;s tpijfs; vjph;kpd;RikAila 
vyf;l;uhd;fshfTk; mjpYs;s rptg;G epw rijg;gFjpahdJ Neh;kpd; 
RikAila GNuhl;lhd;fshfTk; fUjg;gLfpd;wd. NkYk; mZtpd; 
epiwahdJ mZ KOtJk; rkkhfg; gutpapUg;gjhff; fUjg;gl;lJ.  

  



 

15 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
jhk;rd; mZ khjphpapd; tuk;Gfs;:  
 
 jhk;rd; mZ khjphpahdJ mZtpd; eLepiyj; jd;ikia 

tpsf;FfpwJ. Mdhy; fPo;f;fz;ltw;wpw;fhd rhpahd tpsf;fq;fis 
mjdhy; ju ,aytpy;iy.  

 
1. Neh;kpd;D}l;lk; ngw;w Nfhsk; vt;thW vjph;kpd;D}l;lk; ngw;w 

vyf;l;uhd;fis <h;j;j kpd; eLepiyj; jd;ik miltjpypUe;J 
jd;idg; ghJfhj;Jf; nfhs;fpwJ vd;gij tpsf;f Kbatpy;iy.  
 

2. ,e;j mZ khjphpahdJ GNuhl;lhd;fs; kw;Wk; vyf;l;uhd;fisg; 
gw;wp kl;Lk; tpthpf;fpwJ. epA+l;uhd;fisg; gw;wpf; $wtpy;iy.  

 
,izjpwd;:  
 
 ,izjpwidg; gw;wp KOikahfj; njhpe;J nfhs;tjw;F &jh;Nghh;L 

kw;Wk; ePy;];Nghhpd; mZ khjphpiag; gw;wp rpwpJ mwpe;J nfhs;s 
Ntz;baJ mtrpak;. &jh;Nghh;bd; $w;Wg;gb mZthdJ GNuhl;lhd;> 
vyf;l;uhd;> epA+l;uhd; Nghd;w mZf;$Wfisg; ngw;Ws;sJ. mtw;Ws;  
GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fs; mZtpd; kj;jpapy; cs;s 
cl;fUtpy; fhzg;gLfpd;wd. vyf;l;uhd;fs; cl;fUit tl;lg;ghijapy; 
Rw;wptUfpd;wd. ,e;j tl;lg;ghij 'Mh;gpl;' my;yJ 'vyf;l;uhd; $L' 
vdg;gLfpd;wJ. xU mZthdJ xd;W my;yJ mjw;F Nkw;gl;l 
vyf;l;uhd; $l;bidf; nfhz;Ls;sJ. mtw;wpd; filrp vyf;l;uhd; 
$l;by; cs;s vyf;l;uhd;fNs ',izjpwd; vyf;l;uhd;fs;' 
vdg;gLfpd;wd. ,f;$L ',izjpwd; $L vdg;gLfpwJ.  

 
 vyf;l;uhd; $Lfspy; cs;s vyf;l;uhd;fspd; xUq;fikT 'vyf;l;uhd; 

mikg;G' vdg;gLk;. midj;Jj; jdpkq;fspd; mZf;fSk; ,ay;ghfNt 
epiyahd vyf;l;uhd; mikg;igg;ngw tpUk;Gfpd;wd. mjhtJ> 
midj;J mZf;fSk; epiyj;j vyf;l;uhd; mikg;igg; ngw jq;fsJ 
,izjpwd; $l;by; ,uz;L (m) vl;L vyf;l;uhd;fisg; ngw;wpUf;f 
Ntz;Lk;. ,e;j vyf;l;uhd; mikg;igg; ngw;Ws;s ke;j thAf;fs; 
mjpf epiyg;gj; jd;ik ngw;wit. cjhuzkhf P̀ypak; jdJ 
,izjpwd; $l;by; ,uz;L vyf;l;uhd;fisAk;> epahd; jdJ 
,izjpwd; $l;by; vl;L vyf;l;uhd;fisAK; ngw;wpUg;gjhy; mit 
ve;j NtjptpidapYk; <LgLtjpy;iy. NkYk;> mit mjpf 
epiyg;Gj;jd;ik nfhz;Ls;sd.  

 
 xU mZtpd; ,izjpwd; vyf;l;uhd;fNs Ntjptpidapy; 

gq;FngWtjhy;> mitNa mt;tZtpd; Ntjpg; gz;Gfisj; 
jPh;khdpf;fpd;wd. ntt;NtW mZf;fs; ntt;NtW ,izAk; jpwidg; 
ngw;wpUg;gjhy; mit xU Fwpg;gpl;l tpfpjj;jpy; ,ize;J 
%yf;$Wfis cUthf;Ffpd;wd. xU mZ NtnwhU mZTld; 
,izaf;$ba jpwNd mt;tZtpd; ,izjpwd; vdg;gLk;. 'xU 
Ntjptpidapd; NghJ epiyg;Gj; jd;ikia miltjw;fhf me;j 
mZthy; Vw;Wf;nfhs;sg;gl;l my;yJ ,of;fg;gl;l my;yJ gfph;e;J 
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nfhs;sg;gl;l vyf;l;uhd;fspd; vz;zpf;ifNa me;j mZtpd; 
,izjpwd;" MFk;.  

 
,izjpwdpd; tiffs;:  
 
 ehk; Kd;dNu $wpathW mZf;fs; epiyj;j jd;ikiag; 

ngWtjw;fhf vyf;l;uhd;fis ,of;fNth my;yJ Vw;fNth 
nra;fpd;wd. xU mZtpd; ,izAk; jpwid njspthfg; Ghpe;J 
nfhs;tjw;fhf me;j mZ vyf;l;uhd;fis ,of;fpwjh my;yJ 
vw;fpwjh vd;gij mbg;gilahff; nfhz;L ,izjpwdhdJ ,uz;L 
Kiwfspy; tpsf;fg;gLfpwJ.  

 
 ngUk;ghYk; cNyhf mZf;fs; mtw;wpd; ,izjpwd; $l;by; 1 Kjy; 

3 vyf;l;uhd;fisg; ngw;Ws;sd. Ntjptpidapd;NghJ ,t;tZf;fs; 
epiyj;j jd;ikiag; ngWtjw;fhf xd;W my;yJ mjw;F Nkw;gl;l 
vyf;l;uhd;fis ,oe;J Neh;kpd;Rikiag; ngWfpd;wd. vdNt> 
,t;tZf;fs; Neh;kiw ,izjpwd; (Positive Valency) nfhz;lit 
vdg;gLfpd;wd. cjhuzkhf> Nrhbak; mZthdJ Ntjptpidapd; 
NghJ jdJ ,izjpwd; $l;by; cs;s xU vyf;l;uhid ,oe;J 
Neh;kpd;Rikiag; ngWfpd;wJ. vdNt Nrhbak; Neh;kiw 
,izjpwidf; nfhz;ljhFk;.  

 
 mNyhf mZf;fs; mtw;wpd; ,izjpwd; $l;by; 4 Kjy; 7 

vyf;;l;uhd;fisg; ngw;Ws;sd. Ntjptpidapd;NghJ ,t;tZf;fs; 
epiyj;j jd;ikiag; ngWtjw;fhf xd;W my;yJ mjw;F Nkw;gl;l 
vyf;l;uhd;fis Vw;W vjph;kpd;Rikiag; ngWfpd;wd. vdNt> 
,t;tZf;fs; 'vjph;kiw ,izjpwd;' (Negative valency) nfhz;lit 
vdg;gLfpd;wd. cjhuzkhf> FNshhpd; mZthdJ 
Ntjptpidapd;NghJ xU vyf;l;uhid Vw;W vjph;kpd;Rikiag; 
ngWfpd;wJ. vdNt FNshhpd; vjph;kiw ,izjpwidf; nfhz;ljhFk;.  

  
mZf;fisg; nghWj;J ,izjpwidf; fzf;fpLjy;:  
 
 nghJthf> mZf;fspd; ,izjpwdhdJ i`l;u[d;> Mf;rp[d; kw;Wk; 

FNshhpd; Mfpa mZf;fspd; ,izjpwidg; nghWj;Jf; 
fzf;fplg;gLfpwJ.  

 
1. i`l;u[idg; nghWj;J ,izjpwidf; fzf;fpLjy;  

 
i`l;u[d; jdJ ,izjpwd; $l;by; cs;s xU vyf;l;uhid 
,og;gjhy; mjd; ,izjpwd; xd;W MFk;. ,jid mbg;gilahf 
vLj;Jf;nfhz;L gpw jdpkq;fspd; ,izjpwd; fzf;fplg;gLfpwJ. xU 
jdpkj;jpd; xU mZTld; ,izaf; $ba i`l;u[d; mZf;fspd; 
vz;zpf;ifNa mj;jdpkj;jpd; ,izjpwd; vdg;gLk;. cjhuzkhf 
i`l;u[d; FNshiuL %yf;$wpy; xU i`l;u[d; mZ xU 
FNshhpd; mZTld; ,izfpwJ. vdNt FNshhpdpd; ,izjpwd; 1. 
mNjNghy; ePh; %yf;$wpy; ,uz;L i`l;u[d; mZf;fs; xU 
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Mf;rp[d; mZTld; ,izfpd;wd. vdNt Mf;rp[dpd; ,izjpwd; 
2.  

 
 Mdhy; rpy jdpkq;fs; i`l;u[Dld; tpidGhptjpy;iy> vdNt 

FNshhpd; kw;Wk; Mf;rp[idg; nghWj;J mtw;wpd; ,iz jpwd;fisf; 
fzf;fplyhk;. Vnddpy; ngUk;ghyhd jdpkq;fs; FNshhpd; kw;Wk; 
Mf;rp[Dld; tpidGhpfpd;wd.  

 
mZf;fspd; ,izjpwd;  
 

%yf;$W  jdpkk; ,izjpwd;  
i`l;u[d; (HCl) FNshhpd;  1 

ePh; (H2O) Mf;rp[d; 2 

mk;Nkhdpah (NH3)  iel;u[d;  3 

kPj;Njd; (CH4)  fhh;gd;  4 
 
FNshhpidg; nghWj;J ,izjpwidf; fzf;fpLjy;:  
 
 FNshhpdpd; ,izjpwd; xd;W vd;gjhy;> xU jdpkj;jpd; xU 

mZTld; ,izaf; $ba FNshhpd; mZf;fspd; vz;zpf;ifNa 
mj;jdpkj;jpd; ,iz jpwd; vdg;gLfpwJ. Nrhbak; FNshiuL (NaCl) 
%yf;$wpy;> xU FNshhpd; mZ xU Nrhbak; mZTld; ,izfpwJ. 
vdNt> Nrhbaj;jpd; ,izjpwd; xd;W. nkf;dPrpak; FNshiuL 
(MgCl2) %yf;$wpy; ,uz;L FNshhpd; mZf;fs; xU nkf;dPrpak; 
mZTld; ,iztjhy; nkf;dPrpaj;jpd; ,izjpwd; 2.  

 
 
 FNshhpdpd; ,izjpwd; xd;W vd;gjhy;> xU jdpkj;jpd; xU 

mZTld; ,izaf; $ba FNshhpd; mZf;fspd; vz;zpf;ifNa 
mj;jdpkj;jpd; ,iz jpwd; vdg;gLfpwJ. Nrhbak; FNshiuL (NaCl) 
%yf;$wpy;>  

 
Mf;rp[idg; nghWj;J ,izjpwidf; fzf;fpLjy;:  
 
 Mf;rp[dpd; ,izjpwd; ,uz;L vd;gjhy;> xU jdpkj;jpd; xU 

mZTld; ,izaf;$ba Mf;rp[d; mZf;fspd; vz;zpf;ifapid 
,uz;lhy; ngUf;fpdhy; fpilg;gNj mj;jdpkj;jpd; ,izjpwd; MFk;. 
cjhuzkhf nkf;dPrpak; Mf;irby; (MgO) xU nkf;dPrpak; mZ xU 
Mf;rp[d; mZTld; ,iztjhy; nkf;dPrpaj;jpd; ,izjpwd; 2.  

 
khWk; ,izjpwd;:  
 
 xU rpy jdpkq;fspd; mZf;fs; xd;wpize;J xd;Wf;F Nkw;gl;l 

Nrh;kq;fis cUthf;Fk;NghJ> mtw;wpd; ,izaf;$ba jpwd;fs; xNu 
khjphpahf ,Ug;gjpy;iy. mj;jifa Nrh;kq;fspd; jdpkq;fs; 
khwf;$ba ,izjpwd;fisg; ngw;Ws;sd. cjhuzkhf jhkpuk;> 
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Mf;rp[Dld; tpidGhpe;J Fg;u]; Mf;i]L (Cu2O) kw;Wk; Fg;hpf; 
Mf;i]L (CuO) Mfpa ,uz;L Nrh;kq;fis cUthf;FfpwJ. ,jpy; 
Fg;u]; Mf;irby; (CU2O) jhkpuj;jpd;  ,izjpwd; xd;W: Fg;hpf; 
Mf;i]by; (CuO) jhkpuj;jpd; ,izjpwd; ,uz;L MFk;. ,tw;Ws; 
Fiwe;j ,izjpwd; nfhz;l cNyhfr; Nrh;kj;jpw;Fg; ngahpLk; NghJ 
cNyhfj;jpd; ngaUld; 'm];' (ous) vd;w gpd;ndhl;ilr; Nrh;f;f 
Ntz;Lk;. mJNghyNt> mjpf ,izjpwd; nfhz;l cNyhfr; 
Nrh;kj;jpw;Fg; ngahpLk;NghJ cNyhfj;jpd; ngaUld; ',f; (ic) vd;w 
gpd;Ndhl;ilr; Nrh;f;fNtz;Lk;. rpy Neuq;fspy; cNuhk vz;fis (I, II, 
III, IV ....) cNyhfj;jpd; ngaUld; Nrh;j;Jk; vOjyhk;.  

  
cNyhfq;fspd; khWk; ,izjpwd;:  
 

jdpkk; Neh; madp ngah; 
jhkpuk;  Cu+ Fg;u]; (m) fhg;gh; (I)  

Cu2+ Fg;hpf; (m) fhg;gh; (II)  
,Uk;G Fe2+ ngh;u]; (m) ,Uk;G (II)  

Fe3+ ngh;hpf; (m) ,Uk;G (III)  
nkh;Fhp 
(ghjurk;) 

Hg+ nkh;Fu]; (m) nkh;Fhp (I)  

Hg2+ nkh;Fhpf; (m) nkh;Fhp (II)  
bd;  Sn2+ ];Nld;d]; (m) bd; (II)  

Sn4+ ];Nld;dpf; (m) bd; (IV)   

 
 
madpfs;:  
 
 xU mZtpy; vyf;l;uhd;fSk;> GNuhl;lhd;fSk; rk vz;zpf;ifapy; 

,Ug;gjhy;> mZthdJ eLepiyj;jd;ik tha;e;jjhf cs;sJ. 
Mdhy;> tpidapy; <LgLk;NghJ epiyj;j jd;ikiag; ngWtjw;fhf 
mZf;fs; xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd;fis ,of;fNth 
my;yJ Vw;fNth nra;fpd;wd. xU mZ vyf;;l;uhid Vw;gjhy;> 
vyf;l;uhd;fspd; vz;zpf;if mjpfhpf;fpwJ. vdNt> mt;tZ 
vjph;kpd;Rik ngWfpwJ. vyf;l;uhid ,og;gjhy;> xU mZtpy; 
GNuhl;lhd;fspd; vz;zpf;if mjpfhpf;fpwJ. vdNt mt;tZ 
Neh;kpd;Rik ngWfpwJ. ,j;jifa Neh;kpd;Rik my;yJ vjph;kpd;Rik 
ngw;w mZf;fNs madpfs; vdg;gLfpd;wd. ,t;thW ,of;fg;gl;l 
vyf;l;uhd;fspd; vz;zpf;ifahdJ> Neh;FwpAld; (+) Nrh;j;J> 
mj;jdpkj;jpd; FwpaPl;bd; Nkw;Gwj;jpy; Fwpf;fg;gLk;. mJNghyNt 
Vw;fg;gl;l vyf;l;uhd;fspd; vz;zpf;ifahdJ> vjph;FwpAld; (-) 
Nrh;j;J> me;jj; jdpkj;jpd; FwpaPl;bd; Nkw;Gwj;jpy; Fwpf;fg;gLk;. rpy 
Neuq;fspy; xd;wpw;F Nkw;gl;l jdpkq;fs; xd;whf ,ize;J 
vyf;l;uhd;fis ,oe;Njh my;yJ Vw;Nwh KiwNa Neh;kpd;RikAila 
my;yJ vjph;kpd;RikAila madpj; njhFg;G cUGfshf khWfpd;wd.  
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madpfspd; tiffs;:  
 
 madpfs; ,Utifahfg; gphpf;fg; gLfpd;wd. mit Neuadp kw;Wk; 

vjpuadp MFk;.  
 
Neuadp: 
 
 Ntjptpidapd; NghJ xU mZthdJ xd;W my;yJ mjw;F Nkw;gl;l 

vyf;l;uhd;fis ,og;gjhy; Neh; kpd;Rikiag; ngWfpwJ. ,itNa 
Neuadp my;yJ Neuadpj; njhFg;G vdg;gLk;. cjhuzkhf> Nrhbak; 
mZthdJ epiyj;j jd;ikiag; ngWtjw;fhf xU vyf;l;uhid 
,oe;J Neh; kpd;Rik nfhz;l Nrhbak; Neuadpahf khWfpwJ. 
Nrhbak; NeuadpahdJ Na+ vdf; Fwpg;gplg;gLfpwJ.  

 
 
vjpuadp:  
 
 Ntjptpidapd;NghJ xU mZthdJ xd;W my;yJ mjw;F Nkw;gl;l 

vyf;l;uhd;fis Vw;gjhy; vjph; kpd;Rikiag; ngWfpwJ. ,itNa 
vjpuadp my;yJ vjpuaspj; njhFg;G vdg;gLk;. cjhuzkhf FNshhpd; 
mZthdJ epiyj;j jd;ikiag; ngWtjw;fhf xU vyf;l;uhid Vw;W 
vjph;kpd;Rik nfhz;l FNshhpd; vjpuadpahf khWfpwJ. FNshhpd; 
vjpuadpahfdJ Cl- vdf; Fwpg;gplg;gLfpwJ.  

 
madpfspd; ntt;NtW ,izjpwd;fs;:  
 
 xd;W my;yJ mjw;F Nkw;gl;l jdpkq;fs; jdpahfNth my;yJ 

FOthfNth vyf;l;uhd;fis ,og;gjhNyh my;yJ Vw;gjhNyh 
cUthff;$ba kpd;Rik 1, 2, 3 kw;Wk; 4 vd ,Ue;jhy;> mit 
KiwNa xw;iw kpd;Rik> ,ul;il kpd;Rik> Kk;ik kpd;Rik kw;Wk; 
ehd;;F kpd;Rik ngw;w madpfs; my;yJ madpj; njhFg;Gfs; vdf; 
Fwpg;gplg;gLfpd;wd.  

 
fPo;f;fz;l madpfis xw;iw kpd;Rik nfhz;lit> ,ul;il kpd;Rik 
nfhz;lit kw;Wk; %d;W kpd;Rik nfhz;lit vd tifg;gLj;Jf.  
Ni2+, Fe3+, Cu2+, Ba2+, Cs+, Zn2+, Cd2+, Hg2+, Pb2+, Mn2+, Fe2+, CO2+, Sr2+, 
Cr3+, Li+, Ca2+, Al3+.  
 
vjpuadpfs; (vjpuadpj; njhFg;Gfs;) kw;Wk; Neuadpfspd; (Neuadpj; 
njhFg;Gfs;) ,izjpwd;  
 
 xU Nrh;kj;jpd; madp my;yJ madpj; njhFg;GfSld; ,ize;Js;s 

i`l;u[d; mZf;fspd; vz;zpf;if my;yJ xw;iw kpd;Rik nfhz;l 
mZf;fspd; (Na, K, Cl .....) vz;zpf;ifNa me;j madp my;yJ 
madpj; njhFg;Gfspd; ,izjpwd; MFk;. cjhuzkhf> ry;G+hpf; 
mkpyj;jpy; (H2SO4) xU ry;Ngl; (SO4

2-) madpj;njhFg;Gld; ,uz;L 
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i`l;u[d; mZf;fs; ,ize;Js;sjhy; SO4
2- d; ,izjpwd; 2. 

mk;Nkhdpak; FNshiuby;> xU mk;Nkhdpak; (NH4
+) madpj; 

njhFg;Gld; xU FNshhpd; mZ ,ize;Js;sjhy; NH4
+ d; 

,izjpwd; 1. rpy Nrh;kq;fspd; Neuadp> vjpuadp kw;Wk; mtw;wpd; 
,izjpwd;fs; fPNo nfhLf;fg;gl;Ls;sd.  

 
vjpuadpfspd; ,izjpwd;fs;:  
 

Nrh;kk; vjpuadpfspd; 
ngah;fs; 

vjpuadpfspd; 
tha;ghL  

vjpuadpfspd; 
,izjpwd; 

HCl FNshiuL Cl- 1 

H2SO4 ry;Ngl;  SO4
2- 2 

HNO3 iel;Nul; NO3
- 1 

H2CO3  fhh;gNdl; CO3
2- 2 

H3PO4 gh];Ngl; PO4
3- 3 

H2O Mf;i]L O2- 2 

H2S ry;igL S2- 2 

NaOH i`l;uhf;i]L  OH- 1 

 
Neuadpfspd; ,izjpwd;fs;  
 

Nrh;kk; Neuadpfspd; 
ngah;fs; 

Neuadpfspd; 
tha;ghL  

Neuadpfspd; 
,izjpwd; 

NaCl Nrhbak; Na+ 1 

KCl nghl;lhrpak; K+ 1 

NH4Cl mk;Nkhdpak; NBH4
+ 1 

Mg Cl2 nkf;dPrpak; MG2+ 2 

CaCl2 fhy;rpak; Ca2+ 2 

Al Cl3 mYkpdpak; Al3+ 3 

3 
Ntjpapay; tha;ghL my;yJ %yf;$W tha;ghL:  
 
 Ntjpapay; tha;ghL vd;gJ xU Fwpg;gpl;l Ntjpr;Nrh;kk; my;yJ 

%yf;$iwf; Fwpf;Fk; vspa topKiwahFk;. ,J> xU Nrh;kj;jpy; 
,lk;ngw;Ws;s xt;nthU %yf;$wpYk; cs;s mZf;fspd; 
vz;zpf;ifiaf; Fwpf;fpwJ. xUNtjpr; Nrh;kj;jpd; Ntjpapay; 
tha;ghl;il vOJk; top Kiwfs; fPNo tpsf;fg;gl;Ls;sd.  

 
gb 1 : Neh; madpapd; FwpaPL ,lJ Gwj;jpYk;> vjph; madpapd; FwpaPL 
tyJ  
    Gwj;jpYk; ,Uf;FkhW> xU jdpkk; my;yJ madpapd; 
FwpaPl;il  
    mUfUNf vOj Ntz;Lk;.  
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gb 2   : madpfspd; ,izjpwd;fis jdpkq;fspd; FwpaPl;bw;F 
Nkw;Gwj;jpy;  
    vOjTk; (kpd;Rik FwpaPlhd '+' (m) '-' vd;gtw;iw 
vOjf;$lhJ).  
 
gb 3 : Njitnadpy; ,izjpwd; tpfpjq;fisr; RUf;fp mtw;wpd; kpff; 
Fiwe;j  
    tpfpjq;fis vOJf. ,y;iynadpy;> jdpkk; my;yJ madpapd;  
    ,izjpwid ,lkhw;wk; nra;f. me;j tpfpj vz;fis mLj;j 
jdpkj;jpd;  
    FwpaPl;bw;F fPo;Gwj;jpy; vOjTk; (1 vd;w vz;iz vOj 
Ntz;ba  
    mtrpakpy;iy) ,t;thW Ntjpr;Nrh;kj;jpd; Ntjptha;g;ghl;il 
vOjyhk;.  
 
 fhy;rpak; FNshiubd; %yf;$W tha;g;ghbid vOJk; Kiwapid 

,g;nghOJ ehk; ghh;g;Nghk;.  
gb 1 : fhy;rpak; kw;Wk; FNshhpd; Mfpatw;wpd; FwpaPLfis vOjTk;.  
   CaCl 
gb 2 : mj;jdpjj;jpd; FwpaPl;bd; Nky; madpfspd; ,izjpwid 
vOjTk;  
    Ca2Cl1 
gb 3 : jdpkq;fspd; ,izjpwd;fis khw;wp vOJf.  
    Ca Cl2 
   vdNt> fhy;rpak; FNshiubd; %yf;$W tha;g;ghL CaCl2 MFk;.  
 
Ntjpr; Nrh;kq;fSf;Fg; ngahpLk; Kiw:  
 
 xd;wpw;F Nkw;gl;l jdpkq;fs; Ntjpg;gpizg;gpy; <Lgl;L cUthff;$ba 

nghUs;fNs Ntjpr; Nrh;kq;fs; MFk;. ,;r;Nrh;kq;fspd; gz;Gfs; 
mtw;wpYs;s jdpkq;fspd; gz;GfspypUe;J khWgLfpd;wd. 
,r;Nrh;kq;fSf;Fg; ngahpLk;NghJ xUrpy topKiwfs; 
gpd;gw;wwg;gLfpd;wd. mit fPNo nfhLf;fg;gl;Ls;sd.  

 
1. cNyhfk; kw;Wk; mNyhfk; Mfpa ,uz;Lk; fye;j Nrh;kj;jpd; 

ngahpid vOJk;NghJ cNyhfj;jpd; ngahpid KjypYk; 
mNyhfj;jpd; ngahpid mLj;jjhfTk; vOjNtz;Lk;. mNyhfj;jpd; 
ngaUld; 'IL' vd;w gpd;ndhl;ilr; Nrh;j;J vOj Ntz;Lk;.  
 
cjhuzk;:  
  NaCl – Nrhbak; FNshiuL  
  AgRr - rpy;th; GNuhikL 
 

2. cNyhfk;> mNyhfk; kw;Wk; Mf;rp[d; fye;j Nrh;kj;jpd; ngahpid 
vOJk;NghJ cNyhfj;jpd; ngahpid KjypYk; mNyhfj;jpd; 
ngahpid mLj;jjhfTk; vOjNtz;Lk;. mNyhfj;jpd; ngaUld; 
'Vl;' (ate) vd;w gpd;ndhl;ilNah (mjpf mstpy; Mf;rp[d; 
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mZf;fs; ,Ue;jhy;) my;yJ 'Il;' (ite) vd;w gpd;ndhl;ilNah 
(Fiwe;j mstpy; Mf;rp[d; mZf;fs; ,Ue;jhy;) Nrh;j;J vOj 
Ntz;Lk;.  
 
cjhuzk;:  
  Na2SO4  - Nrhbak; ry;Ngl;  
  NaNO2  - Nrhbak; iel;iul; 
 

3. ,U mNyhfq;fis kl;Lk; nfhz;l Nrh;kq;fSf;Fg; ngahpLk; NghJ 
mNyhfq;fspd; ngaUf;F Kd;ndhl;lhf NkhNdh> il> biu> 
nll;uh> ngz;lh> vd;gijr; Nrh;j;J vOj Ntz;Lk;.  
 

cjhuzk;:  
  SO2 – ry;gh; il Mf;irL  
  N2O5 – il iel;u[d; ngd;lhf;irL  
 
Ntjpr; rkd;ghL:  
 
 Ntjpr; rkd;ghL vd;gJ xU Ntjptpidia FwpaPLfs; kw;Wk; 

tha;ghLfs; tbtj;jpy; vLj;Jf;$Wk; FwpaPl;L KiwahFk;. ,jpy; 
tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fs; vd ,U$Wfs; 
cs;sd. Ntjptpidapy; <Lglf;$ba nghUs;fs; tpidgL nghUs;fs; 
vdTk; mjpy; cUthff;$ba nghUs;fs; tpidtpis nghUs;fs; 
vdTk; miof;fg;gLfpd;wd.  

 
rkd;nra;ag;glhj (Kw;Wg;ngwhj) Ntjpr;rkd;ghl;bid vOJk; Kiwfs;:  
 
 xU Ntjptpidapd; rkd;nra;ag;gl;l rkd;ghl;bid vOJtjw;F Kd; 

rkd; nra;ag;glhj rkd;ghl;bid vOJtJ mtrpak;. 
rkd;nra;ag;glhj rkd;ghl;bid vOJk; topKiwfs; fPNo 
nfhLf;fg;gl;Ls;sd.  

 
 tpidgL nghUs;fspd; FwpaPLfis ,lg;gwj;jpy; vOjp 

mtw;wpw;fpilNa $l;ly; (+) Fwpapid ,lNtz;Lk;.  

 mjidaLj;J mk;Gf;Fwp (→) ,l Ntz;Lk;. ,e;j mk;Gf;FwpahdJ 
tpidapy; <LgLk; nghUs;fisAk;> cUthFk; nghUs;fisAk; 
NtWgLj;jp mwpa cjTfpwJ.  

  
 mk;Gf;Fwpapd; tyJ Gwj;jpy; cUthff; $ba nghUs;fspd; FwpaPL 

kw;Wk; tha;ghL Mfpait Fwpf;fg;gLfpd;wd.  
 

 ,g;NghJ vOjg;gl;bUf;Fk; rkd;ghlhdJ rkd;nra;ag;glhj 
rkd;ghlhFk;.  
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 tpidtpisnghUs; thAthf ,Ue;jhy; Nky;Nehf;fpa 
mk;Gf;FwpahYk; (↑) tPo;gbthf ,Ue;jhy; fPo;Nehf;fpa 
mk;Gf;FwpahYk; (↓) Fwpf;fg;gl Ntz;Lk;.  

  cjhuzk; : Mg + H2SO4 → MgSO4 + H2 ↑ 
 
Ntjpr; rkd;ghl;il rkd;nra;jy;:  
 
 nghUz;ik mopah tpjpg;gb tpidgL nghUs;fspd; nkhj;j epiw 

tpidtpis nghUs;fspd; nkhj;j epiwf;Fr; rkkhf ,Uf;f Ntz;Lk;. 
xU rkd;ghl;bd; ,UGwKk; cs;s jdpkq;fspYs;s mZf;fspd; 
vz;zpf;if rkkhf ,Ue;jhy; kl;LNk epiwAk; rkkhf ,Uf;f KbAk;. 
rkd;nra;ag;gl;l Ntjpr;rkd;ghL vd;gJ> tpidgL nghUs;fspYs;s 
jdpkj;jpd; mZf;fisAk; tpidtpis nghUs;fspYs;s jdpkj;jpd; 
mZf;fisAk; rkkhff; nfhz;l rkd;ghlhFk;.  

 
 Ntjpr; rkd;ghl;bid rkd;nra;tjw;F gyKiwfs; tof;fj;jpy; 

cs;sd. Kad;W jtWjy; Kiw (Neub Kiw)> gpd;d Kiw> xw;iw> 
,ul;il vz;fs; Kiw Nghd;wit mtw;Ws; rpy. xU Ntjpr; 
rkd;ghl;ilr; rkd;nra;Ak;NghJ> fPo;f;fjhZk; Fwpg;Gfis epidtpy; 
nfhs;s Ntz;Lk;.  

 
1. rkd; nra;ag;glhj rkd;ghl;bd; ,UGwKk; xU jdpkk; vj;jid Kiw 

tUfpwJ vd;gijAk; fzf;fplTk;.  
 

2. rkd;ghl;bd; ,U gf;fq;fspYk; xUKiw kl;LNk tuf;$ba 
jdpkj;jpid KjypYk;> ,uz;L Kiw tuf;$ba jdpkj;jpid 
mLj;Jk;> %d;W Kiw tuf;$ba jdpkj;jpid mjw;fLj;jhw;NghYk; 
rkd; nra;a Ntz;Lk;.  
 

3. ,uz;L my;yJ mjw;F Nkw;gl;l jdpkq;fspd; xNu vz;zpf;ifapy; 
,Ue;jhy; Kjypy; cNyfj;ijAk; gpd;G mNyhfj;ijAk; rkd;nra;a 
Ntz;Lk;. xd;wpw;F Nkw;gl;l cNyhfq;fs; my;yJ mNyhfq;fs; 
,Ue;jhy; mjpf mZepiw cilatw;iw (mZepiwia mwpa 
jdpkthpir) Kjypy; rkd; nra;aNtz;Lk;.  
 

4. tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fspy; cs;s 
%yf;$Wfspd; vz;zpf;ifiaf; Fwpj;Jf;nfhs;s Ntz;Lk;.  
 

5. jdpkq;fisr; rkd; nra;Ak;NghJ Nrh;kq;fspd; %yf;$W tha;ghl;bid 
khw;wf;$lhJ.  
 

6. gpd;dq;fisg; gad;gLj;jpr; rkd; nra;jiy xNu jdpkj;jpd; 
%yf;$WfSf;F (H2, O2, O3, P4) kl;LNk gad;gLj;j Ntz;Lk;. mjid 
ntt;NtW jdpkq;fspd; %yf;$WfSf;Fg; (H2O, NH3) 
gad;gLj;jf;$lhJ.  
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ehk; jw;NghJ i`l;u[Dk; Mf;rp[Dk; ,ize;J ePH; cUthFk; 
tpidapid vLj;J rkd; nra;Nthk;.  
 
gb 1 : rkd;ghl;il thh;j;ijfshy; vojTk;.  
  i`l;u[d; + Mf;rp[d; → ePh;  
 
gb 2 : Kw;Wg;ngwhj rkd;ghl;il vOjTk;.  
  H2 + O2 → H2O  
 
gb 3: xU rkd;ghl;bd; ,UGwKk; xU jdpkk; vj;jid Kiw te;Js;sJ 
vd;gij  
     mbg;gilahff; nfhz;L> KjyhtJ rkd;nra;a Ntz;ba 
jdpkj;jpidj;  
     Njh;T nra;aTk;.  
 

jdpkk; H O 
,UGwKk; cs;s vz;zpf;if  2 2 

 
gb 4: ,t;tpidapy; ,U jdpkq;fSk; xNu vz;zpf;ifapy; tUtjhy; 
mjpf  
   mZepiw cs;s jdpkj;ij Kjypy; rkd;nra;aTk;.  
 
gh 5: Mf;rp[dpd; vz;zpf;ifia rkd; nra;a tyJGwj;jpy; f;F Kd; 2 
Ir;  
       Nrh;f;fTk;.  
   H2 + O2 → 2H2O  
 
gb 6: jw;NghJ i`l;u[dpd; vz;zpf;ifiar; rkd; nra;a tpidapd; 
,lJGwj;jpy;  
  H2 f;F Kd; 2 Ir; Nrh;f;fTk;.  
  2H2 + O2    →  2H2O  
  (H = 4, O = 2)    (H = 4, O = 2)  
 
gb 7: jw;NghJ ,UGwKk; 4 i`l;u[d; mZf;fSk;> 2 Mf;rp[d; 
mZf;fSk;  
  cs;sd. vdNt> Ntjpr; rkd;ghL rkd; nra;ag;gl;lJ.  
 
rkd;nra;ag;gl;l rkd;ghl;bypUe;J fpilf;ff; $ba jfty;fs;:  
 
 rkd;nra;ag;gl;l rkd;ghl;bypUe;J ehk; vz;zpf;if mbg;gilapyhd 

kw;Wk; jdpf;$W rhh;e;j tptuq;fisg; ngwKbAk;. ,r;rkd;ghl;bypUe;J 
tpidgL nghUs;fspd; ngah;> FwpaPL kw;Wk; %yf;$W tha;ghL 
Nghd;w jdpf;$W rhh;e;j jfty;fisAk;> tpidgL nghUs; kw;Wk; 
tpidtpis nghUs;fspd; %yf;$Wfspd; vz;zpf;if Nghd;w 
vz;zpf;if njhlh;ghd jfty;fisAk; ngwKbAk;. vdpDk; 
Ntjpr;rkd;ghl;bypUe;J fPo;f;fhZk; jfty;fisg; ngwKbAk;.  
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1. tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fspd; ,aw;gpay; 
epiyik.  

2. NtjptpidAld; njhlh;Gila ntg;g epiy khw;wq;fs; (ntg;gk; 
ckpog;gLtJ my;yJ ntg;gk; cl;ftug;gLtJ)  

3. Ntjptpid epfo;f;$ba #oy;fs; (ntg;gepiy> mOj;jk; kw;Wk; 
tpidA+f;fp)  

4. tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fspd; nrwpT 
(ePh;j;j kw;Wk; mlh;)  

5. Ntjptpidapd; Ntfk;  
 

Ntjpr; Nrh;f;if tpjpfs;:  
 Ntjptpidfspd; gUkdwp mstPLfis cw;WNehf;Fk;NghJ 

,t;tpidfs; midj;Jk; Fwpg;gpl;l tpjpfSf;F cl;gl;L elf;fpd;wd. 
vd;gij mwpayhk;. ,t;tpjpfNs "Ntjpr; Nrh;f;if tpjpfs;' MFk;. 
mitahtd:  

 
1. nghUz;ik mopah tpjp  
2. khwhtpfpj tpjp  
3. ngUf;fy; tpfpj tpjp  
4. Nf – Y}rhf;fpd; gUkd; ,izg;G tpjp 

 
,g;ghlj;jpy; Kjy; ,uz;L tpjpfisg; gw;wpg; ghh;g;Nghk;. mLj;j ,uz;L 
tpjpfisg; gw;wp xd;gjhk; tFg;gpy; tphpthff; fhzyhk;.  
 
nghUz;ik mopah tpjp (epiw moptpd;ik tpjp)  
 1774 Mk; Mz;L ytha;rpah; vd;w gpnuQ;r; Ntjpapayhsh; xU 

Ntjptpid epfOk;NghJ tpidgL nghUs; kw;Wk; tpidtpis nghUs; 
Mfpatw;wpd; epiwfSf;F ,ilNaahd njhlh;gpidg; gw;wpf; $wpdhh;. 
,t;tpjpg;gb "xU Ntjptpid epfOk;NghJ cUthFk; 
tpidtpisnghUs;fspd; nkhj;j epiwahdJ tpidgLnghUs;fspd; 
nkhj;j epiwf;Fr; rkk;" NkYk; "xU Ntjptpidapd; %yk; epiwia 
Mf;fNth> mopf;fNth KbahJ" vdTk; nghUz;ik mopah tpjp 
$WfpwJ. Mjyhy;> ,t;tpjpia epiw moptpd;ik tpjp vdTk; 
$wyhk;.  

 
Neuj;jpy; gdpf;fl;bj; Jz;Lfs; cUfp ePuhf khwf;$ba khw;wj;jpidf; 
fhzyhk;. jw;NghJ kPz;Lk; FLitapd; epiwiaf; fhz;f. gdpf;fl;b 
cUFtjw;F Kd;Gk;> cUfpa gpd;Gk; fzf;fplg;gl;l epiwia xg;gpl;Lg; 
ghh;j;jhy; ,Uz;Lk; xNu mstpy; ,Uf;Fk;. ,jd; %yk; ,aw;gpay; 
khw;wj;jpd;NghJ my;yJ epiy khw;wj;jpd; NghJ nghUs;fspd; 
epiwahdJ khwhky; ,Uf;Fk; vd;gij mwpayhk;.  
 
5% Nghpak; FNshiuL fiury; (5fp Nghpak; FNshiuL 100 kpyp ePhpy; 
fiuf;fg;gl;l fiury;) kw;Wk; Nrhbak; ry;Ngl; fiury;fisj; 
jdpj;jdpahfj; jahhpf;fTk;. rpwpjsT Nrhbak; ry;Ngl; fiuriy $k;Gf; 
FLitapYk;> rpwpjsT Nghpak; FNshiuL fiuriy Nrhjidf; Fohia 
$k;Gf; FLitapDs; njhq;ftpLf. $k;Gf; FLitapd; epiwiaf; fhz;f. 
mjd;gpd; ,uz;L fiury;fSk; xd;whfr; NrUk; tz;zk; 
$k;Gf;FLitia ed;whff; fyf;fTk;. Ntjptpid Kbe;jgpd; FLitapd; 
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epiwiaf; fhz;f. ,uz;L fiury;fSf;fpilNa epfOk; tpidiaf; 
ftdpj;Jg; gjpT nra;jhy; FLitapd; epiwahdJ Ntjptpidf;F 
Kd;Dk; Ntjptpidf;Fg; gpd;Dk; rkkhf ,Uf;Fk;.  
 
iel;u[d; kw;Wk; i`l;u[dpypUe;J mk;Nkhdpah cUthjy; tpidia 
ehk; (N`gh; Kiw) fUJNthk;.  
  N2  + 3H2    → 2NH3 
  28 fp   6fp  34fp  

 N`gh; Kiwapy; mk;Nkhdpah cUthjy; tpid eilngWk;NghJ 
tpidgLnghUs;fs; kw;Wk; tpidtpisnghUs;fspd; nkhj;j 
epiwahdJ njhlh;e;J rkkhfNt ,Uf;Fk;. ,tw;wpypUe;J> ,aw;gpay; 
my;yJ Ntjpapay; khw;wj;jpd; %yk; epiwia Mf;fNth my;yJ 
mopf;fNth KbahJ vd;gJ njspthfpwJ. vdNt> Mw;wy; moptpd;ik 
tpjp ep&gpf;fg;gLfpwJ.  

 
khwh tpfpj tpjp:  
 
 N[hrg; g;nus];l; vd;w mwptpay; mwpQh; 1779 k; Mz;L khwh tpfpj 

tpjpiaf; $wpdhh;. mthpd; $w;Wg;gb "xd;Wf;F Nkw;gl;l jdpkq;fs; 
Fwpg;gl;l epiw tpfpjj;jpy; xd;wpize;J J}a Nrh;kj;ij 
cUthf;Ffpd;wd. ",z;L my;yJ mjw;F Nkw;gl;l jdpkq;fisf; 
nfhz;l Nrh;kq;fis mth; cw;WNehf;fp> mit vq;fpUe;J 
ngwg;gl;lhYk;> ahh; mijj; jahh; nra;jhYk;> mit xNu tpfpjj;jpy; 
jdpkq;fisg; ngw;Ws;sd vdf; fz;lwpe;jhh;. cjhuzkhf> gy;NtW 
%yq;fshd kio> fpzW> fly;> MW Mfpatw;wpypUe;J ehk; ePiug; 
ngw;whYk; mjpYs;s i`l;u[d; kw;Wk; Mf;rp[dpd; epiw vg;nghOJk; 
1: 8 vd;w tpfpjj;jpy; ,Uf;Fk;. ,Nj Nghy; gy;NtW Nrh;kq;fspd; 
jahhpg;G Kiw khWgl;lhYk;> mtw;wpYs;s jdpkq;fspd; ,iaG 
khwhJ. mit Fwpg;gpl;l tpfpjj;jpy;jhd; ,Uf;Fk;. vdNt> ,e;j tpjp 
khwhtpfpj tpjp vdg;gLfpwJ.  

 
epidtpy; nfhs;f.  
 
 xU mZthdJ GNuhl;lhd;> vyf;l;uhd; kw;Wk; epA+l;uhd; Nghd;w 

mbg;gilj; Jfs;fshy; MdJ.  
 

 kpd;dpwf;ff; Foha; vd;gJ thA epug;gg;gl;l> ,UGwKk; %lg;gl;l 
xU ePz;l fz;zhbf; FohahFk;. ,J F&f; Foha; my;yJ 
NfNjhL fjph; Foha; vd;Wk; miof;fg;gLfpwJ.  
 

 ntt;NtW mZf;fs; ntt;NtW ,izAk; jpwidg; ngw;Ws;sd. 
mZf;fspd; ,izaf;$ba jpwNd ,izjpwd; vdg;gLk;.  
 

 Ntjpapay; tha;g;ghL vd;gJ xU Fwpg;gpl;l Ntjpr;Nrh;kk; my;yJ 
%yf;$wpy; ,lk;ngw;Ws;s mZf;fspd; Ntjpapay; tpfpjq;fs; 
gw;wpa jfty;fisf; $Wfpd;w xU vspa topKiwahFk;.  
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 cNyhfk; kw;Wk; mNyhfk; fye;j Nrh;kj;jpd; ngahpid 
vOJk;NghJ cNyhfj;jpd; ngaiu KjypYk;> mNyhfj;jpd; ngaiu 
mLj;jjhfTk;> vOj Ntz;Lk;. mNyhfj;jpd; ngaUld; 'IL' vd;w 
gpd;ndhl;ilr; Nrh;j;J vOj Ntz;Lk;.  
 

 Ntjptpidapid rkd;nra;tJ kpfTk; Kf;fpakhdJ. Vnddpy; rkd; 
nra;ag;gl;l tpidapd; %yNk epiw moptpd;ik tpjpia 
nkag;gpf;f KbAk;.  
 

 nghUz;ik mopah tpjpg;gb xU Ntjptpid epfOk;NghJ 
cUthFk; tpidtpisnghUspd; nkhj;j epiwahdJ 
tpidgLnghUspd; nkhj;j epiwf;Fr; rkk;.  
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9TH mwptpay; 

myF – 11 

mZ mikg;G  

 

mwpKfk;:  

 

 xU Foe;ij nghk;ikapDs; cs;sijf; fhz 
tpUg;gq;nfhs;tijg;Nghy> mwptpayhsh;fs; mZf;fspDs;Ns cs;s 
Jfs;fs; vd;dntd;gij fz;lwpe;J> ,e;jj; Jfs;fs; vt;thW 
mZtpy; mikf;fg;gl;bUf;fpd;wd vd;gijAk; fz;Lgpbf;f 
tpUk;gpdhh;fs;. ,jid tpsf;Ftjw;F gy mwptpayhsh;fs; gy;NtW 
mZf;nfhs;iffis cUthf;fpdhh;fs;.  

  

 mtw;Ws; lhy;ldpd; mZf;nfhs;if kw;Wk; N[.N[ jhk;rdpd; 
nfhs;iffis ehk; vl;lhk; tFg;gpy; gbj;Js;Nshk;. kw;w gpw mZf; 
nfhs;iffisAk;> mZf;fspd; mbg;gilj; Jfs;fisAk; ,g;ghlj;jpy; 
gapd;W mj;Jfs;fs; mZf;fspy; vt;thW mike;Js;sd vd;gijAk; 
fw;Nghk;.  

 

mZf;fU fz;Lgpbg;G:  

 ikaj;jpypUf;Fk; cl;fUtpidr; Rw;wpAs;s Mh;gpl;Lfspy; mjd; 
vyf;l;uhd;fs; Roy;fpd;wd. jq;fj; jfl;bd; kPJ kpfr; rpwpa Neh; kpd; 
Jfs;fshd My;gh fjph;fis tpor;nra;J jd;Dila cyf gpurpj;jp 
ngw;w jq;fj;jfL mZ Ma;T Nrhjidia epfo;j;jpdhh;. jq;fk; 
kpfTk; nky;ypa cNyhfkhfTk;> vspjpy; jflhff; $bajhfTk; 
,Ug;gjhy; mth; jq;fj; jfl;bidj; Njh;e;njLj;jhh;.  

  

,r;Nrhjidapd; NghJ fPo;fz;ltw;iw mth; ftdpj;jhh;:  

 ngUk;ghyhd My;gh Jfs;fs; jq;fj; jfl;bDs; CLUtp Neh;Nfhl;Lg; 
ghijapy; nrd;wd.  

 

 rpy My;gh Jfs;fs; Neh;Nfhl;Lg; ghijapy; ,Ue;J rpW Nfhzj;jpy; 
tpyf;fk; mile;jd.  

 

 kpff; Fiwe;j My;gh Jfs;fs; te;j ghijapNyNa jpUg;gp 
mDg;gg;gl;ld.  
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 ,e;j My;gh Jfs;fs; rpjwyilAk; Ma;tpd; KbTfis 
nghJikg;gLj;jp xU mZf; nfhs;ifapid &jh;Nghh;L cUthfpdhh;. 
,JNt &jh;Nghh;L mZf; nfhs;if vd;W miof;fg;gLfpwJ.  

 

&jh;Nghh;L mZf;nfhs;if:  

 

,e;j mZf;nfhs;ifapd; Kf;fpaf; fUj;Jf;fs;:  

 

 mZtpd; ngUk;gFjp ntw;wplkhf cs;sJ.  
 

 mZtpd; ikaj;jpYs;s mjpf Neh;kpd; RikAila gFjp cl;fU 
vdg;gLfpwJ.  

 

 mZtpd; msit xg;gpLk;NghJ cl;fUtpd; msT kpfr;rpwpajhf 
cs;sJ.  

 

 vyf;l;uhd;fs; cl;fUitr; Rw;wp tUk; tl;lg;ghij Mh;gpl; 
vd;wiof;fg;gLfpwJ. 

 

 xl;L nkhj;jkhf xU mZ eLepiy tha;e;jJ MFk;. mjhtJ> 
mZtpYs;s GNuhl;lhd;fs; kw;Wk; vyf;l;uhd;fspd; vz;zpf;if 
rkkhf ,Uf;Fk;.  

 

 &jh;Nghh;bd; mZ mikg;G #hpa FLk;gj;jpd; mikg;NghL xj;Js;sJ. 
#hpa FLk;gj;jpd; ikaj;jpypUf;Fk; #hpaidr; Rw;wp mjd; Nfhs;fs; 
Roy;tijg;Nghy xU mZtpd; ikaj;jpypUf;Fk; cl;fUtpidr; 
Rw;wpAs;s Mh;gpl;Lfspy; mjd; vyf;l;uhd;fs; Roy;fpd;wd.  
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&jh;Nghh;L mZf; nfhs;iffs; tuk;Gfs;:  

 

 kpd;fhe;jf nfhs;ifg;gb> Ntfkhf ,aq;fpf; nfhz;bUf;Fk; vyf;l;uhd; 
njhlh;e;J Mw;wiy ,of;f Ntz;Lk;. ,t;thW Mw;wiy ,og;gjhy;> 
vyf;l;uhd; mZf;fUitr; Rw;wptUk; ghij RUq;fp ,Wjpapy; 
mZf;fUtpDs; tpo Ntz;Lk;. ,t;thW epfo;e;jhy; mZ mjd; 
epiyg;Gj;jd;ikia ,of;f NehpLk;. Mdhy; mZ epiyg;Gj; jd;ik 
cilaJ. ,jdhy; &jh;Nghh;L nfhs;if mZtpd; epiyg;Gj; 
jd;ikia tpsf;f ,aytpy;iy.  

 

Nghhpd; mZf; nfhs;if:  

 

 1913-Mk; Mz;by;> nld;khh;f; ehl;ilr; Nrh;e;j ePy;];Nghh; vDk; 
,aw;gpayhsh;> mZtpd; epiyg;gj; jd;ikia epahag;gLj;Jtjw;fhf 
Gjpa mZf; nfhs;ifapid cUthf;fpdhh;. mjd; Kf;fpaf; 
fUj;Jf;fs;:  

  

 xh; mZtpy; vyf;l;uhd;fs; epiyahd tl;lg;ghijapy; mZf;fUitr; 
Rw;wp tUfpd;wd. ,t;tl;lg; ghijfs; Mh;gpl;Lfs; my;yJ mw;wy; 
kl;lq;fs; vd miof;fg;gLfpd;wd.  

 

 xNu tl;lg;ghijapy; vyf;l;uhd;fs; Rw;wp tUifapy; Mw;wiy 
,og;gNjh my;yJ Vw;gNjh ,y;iy.  

 

 xU Mw;wy; kl;lj;jpypUf;Fk; vyf;l;uhd; cah; my;yJ Fiwe;j 
Mw;wy; kl;lj;jpw;F efUk; NghJ Mw;wiy Vw;fNth my;yJ 
,of;fNth nra;Ak;.  

 

 ,t;tl;lg; ghijfs; 1, 2, 3, 4 my;yJ K, L,. M, N vdg; 
ngahplg;gLfpd;wd.  

 

 cl;fUtpw;F mUfhikapy; ,Uf;Fk; K $L (n = 1) Fiwe;j mw;wiy 
cilaJ. L, M, N ........ Mfpad mLj;jLj;j cah; Mw;wy; kl;lq;fs; 
MFk;. cl;fUtpypUe;J njhiyT mjpfhpf;Fk; NghJ> MH;gpl;bd; 
Mw;wYk; mjpfhpf;fpwJ. xt;nthU Mh;gpl;Lk; epiyahd Mw;wy; 
mstpidg; ngw;wpUg;gjhy;> mtw;iw Mw;wy; epiy my;yJ Mw;wy; 
kl;lq;fs; vd Nghh; mioj;jhh;.  
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Nghh; mZf; nfhs;ifapd; FiwghLfs;:  

 i`l;u[d; kw;Wk; i`l;u[d; Nghd;w (He+, Li2+, Be3+) madpfSf;F 
kl;LNk Nghhpd; mZf;nfhs;if nghUe;Jk;. ,e;j mZf;nfhs;if> gy 
vyf;l;uhd;fis cila mZf;fSf;F tphpthf;fk; nra;ag;gltpy;iy.  

 

epA+l;uhd; fz;Lgpbg;G:  

   1932 ,y; N[k;]; rhl;tpf; vd;Dk; mwptpayhh; nghpypak; 
cl;fUit My;/gh fjpuhy; jhf;Fk;NghJ GNuhl;lhd;fSf;F 
,izahd epiw cs;s Jfs;fs; ntspNaWtijf; fz;lwpe;jhh;.  

  nghpypak; + My;/gh fjph; → fhh;gd; + epA+l;uhd;  

 ,j;Jfs;fSf;F kpd;Rik VJk; ,y;iy. ,it epA+l;uhd;fs; vd;W 
miof;fg;gl;ld. epA+l;uhd;fs; 0n1 vd Fwpf;fg;gLfpd;wd.  

 

epA+l;uhd;fspd; gz;Gfs;:  

 

1. ,e;Jfs; kpd; my;yJ fhe;jg; Gyj;jpdhy; tpyf;fkiltjpy;iy. 

vdNt> ,J xU kpd;Rikaw;w eLepiyahd JfshFk;.  

2. mjd; epiw 1,676 × 10-24 fp (1 amu) MFk;.  

3.  

1920-Mk; Mz;L mZtpd; cl;fUtpy; eLepiyj;jd;ik cila Jfs; 

xd;W cs;sJ vd &jh;Nghh;L jPh;khdpj;jhh;. N[k;]; rhl;tpf; epA+l;uhidf; 

fz;lwpe;jhh;. ,th; &jh;Nghh;bd; khztd;.  

 

mbg;gilj; Jfs;fspd; gz;Gfs;:  

 

 xU mZ gy;NtW mbg;gilj; Jfs;fspdhy; fl;likf;fg;gl;Ls;sJ. 
vdpDk;> vyf;l;uhd;> GNuhl;lhd; kw;Wk; epA+l;uhd; Mfpa %d;W 
mbg;gilj; Jfs;fSk; mZtpd; mikg;gpidg; Ghpe;J nfhs;tjpy; 
ngUk; gq;fhw;Wfpd;wd. mtw;wpd; gz;Gfs; fPNo ml;ltizg; 
gLj;jg;gl;Ls;sd.  

 

Jfs; FwpaPL kpd;Rik 

(kpd;dyF) 

epiw 

(amu) 

epiw 

(grams) 

vyf;l;uhd; -1e0 -1 1/1837 9.1 × 10-28 
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GNuhl;lhd;  1H1 +1 1 1.6 × 10-24 

epA+l;uhd;  0n1 0 1 1.6 × 10-24 

 

 

 xU mZtpy; ,uz;L fl;likg;Gg; ghfq;fs; cs;sd. mit cl;fU 
kw;Wk; ntw;wpl ,ilntspfspYs;s fw;gidg; ghijfshd 
Mh;gpl;LfshFk;.  

 

epA+f;spa];: xU mZtpd; cl;fUtpy; GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fs; 

($l;lhf epA+f;spahd;fs;) fhzg;gLfpd;wd.  

 

 Mh;gpl;: vyf;l;uhd;fs; cl;fUtpidr; Rw;wp tUk; tl;lg;ghij Mh;gpl; 
vdg;gLk;.  

 

mZtpd; mbg;gilj; Jfs;fshd GNuhl;lhd;fs;> epA+l;uhd;fs;> 

vyf;l;uhd;fs; ePq;fyhf> mZtpd; cl;fUtpy; cs;s gpw mbg;gilj; 

Jfs;fshtd: nkrhd;fs;> epA+l;hpNdhf;fs;> Md;bepA+l;hpNdhf;fs;> 

ghrpl;uhd;fs;.  

 

mZ vz; kw;Wk; epiw vz;:  

 

 i`l;u[d; mZtpd; cl;fUtpy; xU GNuhl;lhd; kl;LNk cs;sJ. 
`Pypak; mZtpy; ,uz;L GNuhl;lhd;fs; cs;sd. jq;fj;jpd; mZtpy; 
79 GNuhl;lhd;fs; cs;sd. vdNt> mZtpd; cl;fUtpypUf;Fk; 
GNuhl;lhd;fspd; vz;zpf;ifNa> mJ vt;tifj; jdpkk; vd;gjid 
eph;zapf;fpwJ. ,j;jifa  

Kf;fpaj;Jtk; tha;e;j vz; mZ vz; (GNuhl;lhd; vz;) vdg;gLfpwJ.  

 mZ vz; = GNuhl;lhd; vz;zpf;if = vnyf;l;uhd; vz;zpf;if  

 xU mZtpd; nkhj;j epiwapid GNuhl;lhd;fs; kl;LNk 
eph;zapg;gjpy;iy. epA+l;uhd;fSk; cl;fUtpy; nkhj;j epiwf;F 
gq;fspf;fpwJ. mZtpd; nkhj;j epiwia xg;gpLk; NghJ kpff; 
Fiwe;j epiwiag; ngw;Ws;s vnyf;l;uhdpd; epiw Gwf;fzpf;fj;jf;fJ. 
GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; epiw rkkhf ,Ug;gjhy;> xU 
Fwpg;gpl;l mZtpd; nkhj;j epiw ,t;tpuz;L epiwfspd; $l;L 
kjpg;ghFk;. ,f;$l;L kjpg;Ng xU mZtpd; epiw vz; (my;yJ 
epA+f;spahd; vz;) vd;W miof;fg;gLfpwJ.  
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 ve;j xU jdpkj;jpYk;> mZ vz; jdpkj;jpd; FwpaPl;bw;F fPNoAk;> 
epiw vz; NkNyAk; Fwpg;gplg;gLfpwJ.  

 

vLj;Jf;fhl;lhf> iel;u[dpd; FwpaPL 14

7 N  

   iel;u[dpd; mZ vz; = 7 

   iel;u[dpd; epiw vz; = 14 

 xU jdpkj;jpYs;s mZtpd; epiw vz; kw;Wk; mZ vz;zpd; 
NtWghL> mj;jdpkj;jpd; mZtpYs;s epA+l;uhd;fspd; vz;zpf;ifia 
toq;FfpwJ.  

 epA+l;uhd;fspd vz;zpf;if (n) = epiw vz; (A) – mZ vz; (Z)  

 vLj;Jf;fhl;lhf 24

12 Mg  ,y; cs;s epA+l;uhd;fspd; vz;zpf;if 

24 12

( ) ( )( ) 12A Zn      

 

mZ vz; „Z” tbtj;jpy; Vd; tbtikf;fg;gl;Ls;sJ? „Z’ vd;why; 

];]h/y; (Zahl) n[h;khdpa nkhopapy; „vz;‟ vd;W ngHUs; „Z‟ vd;gij 

mZ];]h/y; (Atom Zahl) my;yJ mZ vz; vdyhk;l. „A” vd;fpd;w 

FwpaPL M, n[h;khdpa nkhopapy; khnrd;];]hy; vd;fpw FwpaPl;Lf;Fg; 

gjpyhf> ACS topKiwapy; mwpKfk; nra;ag;gl;Ls;sJ.  

  

xU jdpkj;jpd; mZtpd; epiwvz; 39> epA+l;uhd;fspd; vz;zpf;if 20 

vdpy; mjd; mZ vz;izf; fzf;fpL. kw;Wk; mj;jdpkj;jpd; ngaiuf; 

fz;Lgpb.  

jPh;T:  

epiw vz; = mZ vz; + epA+l;uhd;fspd; vz;zpf;if  

mZ vz; = epiw vz; - epA+l;uhd;fspd; vz;zpf;if  

              = 39 – 20 = 19 

mZ vz; 19-If; nfhz;l jdpkk; nghl;lhrpak; MFk;. 
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mZf;fspd; vyf;l;uhd; gfph;T:  

 vyf;l;uhd;fs; Mh;gpl; vdg;gLk; tl;lg;ghijfspy; cl;fUitr; Rw;wp 
tUfpd;wd vd;ij eP mwptha;. Mh;gpl;Lfs; xt;nthd;wpw;Fk; 
vyf;l;uhd;fisg; gfph;e;J epug;Gjy; vyf;l;uhd; gfph;T vdg;gLk;. 
mZf;fspy; cs;s ,e;j Mh;gpl;Lfspy; vyf;l;uhd;fs; gfph;e;J 
epug;gg;gLtJ> Fwpg;gpl;l tpjpfs; (m) epge;jidfSf;Fl;gl;Nl 
efpo;fpwJ. ,t;tpjpfs; vyf;l;uhd; mikg;Gf;fhd Nghh; kw;Wk; 
ghptpjpfs; vd;W miof;fg;gLfpd;wd.  

 

 mZtpd; $Lfspy; vyf;l;uhd; gq;fPl;Lf;fhd tpjpfis Nghh; kw;Wk; Ghp 
MfpNahh; gpd;tUkhW Kd; nkhope;jdh;.  

 

 tpjp (1) : xU tl;lg;ghijapy; ,lq;nfhs;Sk; mjpfgl;r 
vyf;l;uhd;fspd; vz;zpf;if 2n2 vd;w tha;g;ghl;lhy; 
fzf;fplg;gLfpwJ. n vd;gJ Kjd;ik Fthz;lk; vz; MFk;. 
(mjhtJ cl;fUtpypUe;J $l;bd; thpir vz;)  

 

Mh;gpl; n ,d; 

vz;zpf;if 

vyf;;l;uhd; 

vz;zpf;if 

2n2 

K 1 2 ×12 = 2 

L 2 2  × 22 = 8 

M 3 2 × 32 = 18 

N 4 2 × 42 = 32 

 

 tpjp (2) $Lfs; mtw;wpd; Mw;wy;fspd; VW thpirapy; 
vyf;l;uhd;fshy; gbg;gbahf epug;gg;gLfpd;wd.  

 tpjp (3) xU mZtpd; ntsptl;l Mh;gpl;bdhy; $Ljyhf 
vyf;l;uhd;fisg; ngw Kbe;jhYk;. ,e;j Mh;g;gpl;by; cs;s 
vyf;l;uhd;fspd; vz;zpf;if 8 f;F kpfhky; ,Uf;f Ntz;Lk;. 
vLj;Jf;fhl;lhf> 20 vyf;l;uhd;fisf; nfhz;l fhy;rpak; mZtpd; 
vyf;l;uhd; gfph;T.  

    

K  L M  N 
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   2 8 8 2 

fzf;fPL:  

 mYkpdpak; mZtpd; (13 vyf;l;uhd;fs;) vyf;l;uhd; gfph;itf; 
fzf;fpLf.  
 

jPh;T:  

 K – Mh;gpl; = 2 vyf;l;uhd;fs;  

 L – Mh;gpl; = 8 vyf;l;uhd;fs; 

 M – Mh;gpl; - 3 vyf;l;uhd;fs;  

 / mYkpdpaj;jpd; vyf;l;uhd; mikg;G 2> 8> 3 

 

GNuhl;lhd;fisAk; epA+l;uhd;fisAk; ,izf;Fk; 

tpirahdJ <h;g;G tpiriaf; fhl;bYk; kpfTk; 

typikahdJ. ,J Afhth tpir vd 

miof;fg;gLfpwJ.  

 

jdpkq;fspd; mZ mikg;gpd; tiugl tpsf;fk;  

vLj;Jf;fhl;L:  

 16

8 O - Mf;rp[d; mZtpd; tiugl tpsf;fk;  

     epiw vz;   A = 16 

     mZ vz;    Z = 8 

  epA+l;uhd;fspd; vz;zpf;if   = A – Z = 16 – 8 = 8 

  GNuhl;lhd;fspd; vz;zpf;if  =8 

  vyf;l;uhd;fspd; vz;zpf;if   = 8 

    vyf;l;uhd; gfph;T  = 2, 6 

 

mZf;fs; kpf Ez;zpa epiw vz;fisg; ngw;Ws;sjhy; mtw;iw 

fpuhkpy; mstpl KbahJ. mit amu (mZ epiw myF) vd;Wk; 

mstplg;gLfpd;wd. ehNdhkPl;lh; vd;Wk; mstplg;gLfpd;wd. (1 nm = 10-

9m) mZf;fs; kpfTk; Ez;zpa nghUshf cs;sjhy; mit ];Nfdpq; 
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vyf;l;uhd; ikf;Nuh];Nfhg; (SEM) %yk; ghh;itaplg;gLfpd;wd.  

 

,izj;jpwd; vyf;l;uhd;:  

 NkNy cs;s vLj;Jf;fhl;by; Mf;rp[d; mZtpd; ntsptl;l Mu;gpl;by; 
MW vyf;l;uhd;fs; cs;sd vd;gij ehk; fhzyhk;. ,e;j mW 
vyf;l;uhd;fs; ,izjpwd; vyf;l;uhd;fs; vd miof;fg;gLfpd;wd.  

 

 mZtpd; cl;fUtpypUe:J filrpahf cs;s ntspf;$L ,izjpwd; 
$L vd;Wk;> mjpy; cs;s vyf;l;uhd;fs; ,izjpwd; vyf;l;uhd;fs; 
vd;Wk; miof;fg;gLfpd;wd. jdpkq;fspd; Ntjpg;gz;Gfs; mtw;wpd; 
,izjpwd; vyf;l;uhd;fshy; jPh;khdpf;fg;gLfpd;wd. Vnddpy; mit 
kl;LNk Ntjp tpidapy; gq;Nfw;fpd;wd.  

 

 ntsptl;lg;ghijapy; rk vz;zpf;ifapy; vyf;l;uhd;fis cila 
jdpkq;fs; xNu khjphpahd gz;Gfisf; nfhz;bUf;Fk;. NtWgl;l 
vz;zpf;ifapy; ,izjpwd; vyf;l;uhd;fis cila jdpkq;fs; 
ntt;NtW gz;Gfisf; nfhz;bUf;Fk;  

 

 1, 2 my;yJ 3 ,izjpwd; vyf;l;uhd;fis cila jdpkq;fs; 
(i`l;u[idj; jtph;j;J) cNyhfq;fs; vdg;gLfpd;wd. ntspf;$l;by; 4 
Kjy; 7 vyf;l;uhd;fs; tiu nfhz;l jdpkq;fs; mNyhfq;fs; 
vdg;gLfpd;wd.  

 

,izjpwd;:  

 xU jdpkj;jpd; ,iz jpwd; vd;gJ mj;jdpkk; kw;nwhU jdpkj;Jld; 
NrUk; jpwdpd; msT MFk;. NkYk; mJ Ntjp tpidapy; gq;F ngWk; 
vyf;l;uhd; vz;zpf;iff;F rkkhf ,Uf;Fk;. 1, 2, 3, 4 Nghd;w 
,izjpwd; vyf;uhd;fis cila jdpkq;fspd; ,izjpwd; 1, 2, 3, 4 
MfNt ,Uf;Fk;. xU jdpkj;jpd; ,izjpwd; vyf;l;uhd;fs; 5, 6, 7 
Mf ,Ue;jhy; mjd; ,izjpwd; 3, 2, 1 MfNt ,Uf;Fk;. mjhtJ 
mZ epiyg;Gj;jd;ikia milaj; Njitahd 8 vyf;l;uhd;fisg; 
ngw KiwNa> 3,2,1 vyf;l;uhd;fs; Njitg;gLfpd;wd. mZtpd; 
ntspf;$L KOikahf vyf;l;uhd;fshy; epug;gg;gl;bUg;gpd;> 
mj;jdpkj;jpd; ,izjpwd; G+[;[pak; MFk;.  

  

v.fh: epahdpd; vyf;l;uhd; tbtikg;G 2,8 (KbT ngw;wJ). mjdhy;> 

mjd; ,izjpwd; G+[;[pak; MFk;.  
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fzf;fPL 3 

nkf;dPrpak; kw;Wk; ry;/ghpd; ,iz jpwidf; Fwpg;gpL.  

jPh;T:  

nkf;dPrpaj;jpd; vyf;l;uhd; tbtikg;G 2, 8, 2 mjdhy; mjd; ,izjpwd; 

2.  

ry;/ghpd; vyf;l;uhd; tbtikg;G 2, 8, 6 mjdhy; mjd; ,izjpwd; 2.  

 

1 Kjy; 20 tiu cs;s jdpkq;fspd; vyf;l;uhd; gfph;T:  
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INrhNlhg;Gfs;> INrhghh;fs; kw;Wk; INrhNlhd;fs;: 

 

INrhNlhg;Gfs;:  

 ,aw;ifapy;> rpy jdpkq;fspd; mZf;fs; xNu mZ vz;izAk; 
ntt;NtW epiw vz;izAk; ngw;wpUg;gJ milahsk; 
fhzg;gl;Ls;sJ. vLj;Jf;fhl;lhf> i`l;u[d; mZtpd; %d;W 
tpjkhd mZf;fs; fPNo fhz;gpf;fg;gl;Ls;sd.  

 

 ,k; %d;W mZf;fspd; mZ vz; 1> Mdhy; epiw vz; KiwNa 1> 
2 kw;Wk; 3 MFk;. ,it INrhNlhg;Gfs; vd;W miof;fg;gLfpd;wd. 
NkYk; rpy vLj;Jf;fhl;Lfs; 1. fhh;gd; 12 13

6 6,C C 2. FNshhpd; 33 37

17 17,Cl Cl  
 

 ,e;j vLj;Jf;fhl;Lfspd; mbg;gilapy; INrhNlhg;G vd;gJ> xj;j mZ 
vz;izAk;> NtWgl;l epiw vz;izAk; nfhz;l xU jdpkj;jpd; 
ntt;NtW mZf;fs; vdg;gLfpwJ. ,it ,Utifg;gLk;. epiyg;Gj; 
jd;ik cilait kw;Wk; epiyg;Gj; jd;ikaw;wit. 
INrhNlhg;Gfspd; epiyaw;w jd;ikf;Ff; fhuzk; mtw;wpd; 
mZf;fUtpYs;s $Ljy; epA+l;uhd;fshFk;. ,t;tif INrhNlhg;Gfs; 
fjphpaf;fj; jd;ikiag; ngw;wpUg;gjhy;> mit fjphpaf;f 
INrhNlhg;Gfs; vd miof;fg;gLfpd;wd.  

 

vLj;Jf;fhl;lhf> mZf;fU ciyapd; %ykhfpa ANudpak; - 235 kw;Wk; 

fjph;tPr;R rpfpr;irapy; gad;gLj;jg;gLk; Nfhghy;l; - 60 Mfpait 

fpjphpaf;f INrhNlhg;Gfs; MFk;. 

 

INrhghh;fs;:  

 fhy;rpak; (mZ vz; 20) kw;Wk; Mh;fhd; (mZ vz; 18) 
Mfpatw;iwf; fUJNthk;.  

 

 ,tw;wpy; ntt;NtW vz;zpf;ifapy; GNuhl;lhd;fs; kw;Wk; 
vyf;l;uhd;fs; cs;sd. Mdhy;> ,t;tpuz;L jdpkq;fspd; epiw vz; 
40 MFk;. Mifahy;> ,tw;wpd; epA+f;spahd; vz;Zk; xj;j mstpidg; 
ngw;Ws;sJ. ,it INrhghh;fs; vdg;gLk;. ,t;thwhf xj;j epiw 
vz;fisAk; NtWgl;l mZ vz;fisAk; nfhz;l ntt;NtW 
jdpkq;fspd; mZf;fs; INrhghh;fs; vdg;gLk;. 

 

fl;il tpuy;; tpjpiag; gad;gLj;jp t vd;gJ NkNy vdTk;> b vd;gJ fPNo 

vdTk; nfhs;Nthk;. INrhNlhg;Gfs;: NkNy cs;s epiwvz;; khw;apUj;jy;: 

INrhghh;fs;: fPNo cs;s mZ vz; khwpapUj;jy;.  
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 NguhdpYs;s epA+l;uhd;fspd; vz;zpf;if 11 – 5 = 6 

 fhh;gdpYs;s epA+l;uhd;fspd; vz;zpf;if = 12 – 6 = 6 

 Nkw;fz;l jdpkq;fshd Nghuhd;> fhh;gd; Mfpait xj;j 
vz;zpf;ifapy; epA+l;uhd;fisg; ngw;Ws;sd. Mdhy; GNuhl;lhd; 
vz;zpf;if NtWgLtjhy; mtw;wpd; mZ vz;fSk; NtWgLfpd;wd. 
,t;thwhf xj;j epA+l;uhd; vz;zpf;if nfhz;l ntt;NtW 
jdpkq;fspd; mZf;fs; INrhNlhd;fs; vdg;gLk;.  

 

fPo;f;fz;l INrhNlhd; ,izfspd; khjphpia tiuf.  

1. /G@hpd; & epahd;  

2. Nrhbak; &  nkf;dPrpak;  

3. mYkpdpak; & rpypfd;  

 

Ntjpr; Nrh;f;if tpjpfs;:  

 17-Mk; E}w;whz;by; mwptpayhsh;fs; xU nghUis kw;nwhU 
nghUshf khw;Wk; Kiwfisf; fz;lwpa Kw;gl;ldh;. Ntjp 
khw;wj;ijg; gw;wpa Ma;tpd; nghOJ rpy Kf;fpaf; fUj;Jf;fisg; 
nghJikg;gLj;jpdh;. ,g;nghJikg;gLj;jg;gl; fUj;Jf;fNs Nrh;f;if 
tpjpfs; MFk;. mitfshdit.  

 

1. epiw khwh tpjp  

2. khwh tpfpj tpjp  

3. ngUf;fy; tpfpj tpjp 

4. jiyfPo; tpfpj tpjp  

5. NfY}rhf;fpd; gUkd; ,izg;G tpjp  

 ,e;j Ie;J tpjpfspy;> ,uz;L tpjpfisg; gw;wp Vw;fdNt ePq;fs; 
mwpe;jpUg;gPh;fs;. NkYk; cs;s %d;W tpjpfisg; gw;wp ,g;ghlg; 
gFjpapy; tpsf;fkhff; fhz;Nghk;.  

 

ngUf;fy; tpfpj tpjp:  

 

,e;j tpjpahdJ 1804 Mk; Mz;by; [hd; lhy;ld; vd;gtuhy; 

Kd;nkhopag;gl;lJ.  
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 ,t;tpjpapd; $w;Wg;gb> A kw;Wk; B vd;w ,uz;L jdpkq;fs; xd;whfr; 
Nrh;e;J> xd;Wf;Fk; Nkw;gl;l Nrh;kq;fis cUthf;Fk; nghOJ A – d; 
epiwahdJ B – d; epiwNahL vspa tpfpjj;jpy; Nrh;e;jpUf;Fk;.  
,jid tpsf;Ftjw;F fPo;f;fz;l vLj;Jf;fhl;ilf; fhz;Nghk;.  

 

 fhh;gd;> Mf;rp[d; cld; ,ize;J fhh;gd; Nkhdhf;irL (CO) kw;Wk; 
fhh;gd; il Mf;irL (CO2) vd;w ,U Mf;irLfisj; jUfpwJ.  

 

 xU Fwpg;gpl;l epiwAs;s fhh;gDld;> Mf;rp[d; ,ize;J cUthFk; 
fhh;gd; Nkhdhf;irL (CO) kw;Wk; fhh;gd; il Mf;irL (CO2) 
Mfpatw;wpy; cs;s Mf;rp[dpd; epiw tpfpjk; 1 : 2.  

 

Nrh;kk;  fhh;gdpd; 

epiw (fp) 

Mf;rp[dpd; 

epiw (fp)  

epiw 

tpfpjq;fs; 

C : O 

CO 12 16 1: 2 

CO2 12 32  

 

 

 NkYk; xU vLj;Jf;fhl;il vLj;Jf; nfhs;Nthk;. ry;/gh;> Mf;rp[Dld; 
tpid Ghpe;J ry;/gh; il Mf;irL kw;Wk; ry;/gh; l;iu Mf;iril 
cUthf;Fk; SO2 kw;Wk; SO3 Mfpatw;wpy; cs;s Mf;rp[dpd; 
epiyahd epiw tpfpjk; 2 : 3.  

 

jiyfPo; tpfpj tpjp:  

n[h;kpa]; hpr;rh; (1792) vd;gth; jiyfPo; tpfpj tpjpiag; gw;wpf; $wpdhh;.  

 
 ,t;tpjpapd; $w;Wg;gb> “,uz;L khWgl;l jdpkq;fs; jdpj;jdpNa xNu 

epiwAs;s %d;whtJ jdpkj;Jld; NrUk;NghJ> mtw;wpd; epiwfspd; 
tpfpjk; rkkhfNth my;yJ vspa ngUf;fy; tpfpjj;jpNyh ,Uf;Fk;”. 
   

 fPNo nfhLf;fg;gl;Ls;s %d;W jdpkq;fshd i`l;u[d;> Mf;rp[d; 
kw;Wk; fhh;gid fUj;jpy; nfhs;Nthk;. 
   

,q;F> i`l;u[d; kw;Wk; Mf;rp[d; xj;j epiwAs;s fhh;gDld; 

tpidGhpe;J kPj;Njd; (CH4) kw;Wk; fhh;gd; il Mf;irilj; (CO2) 

jUfpwJ. 
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Nrh;kq;fs;  ,izAk; 

jdpkq;fs;  

 ,izAk; 

epiw 

 

CH4 C H 12 4 

CO2 C O 12 3 

 

 xNu epiwAs;s fhh;gDld; ,izAk; ntt;NtW  
epiw mstpidf; nfhz;l i`l;u[d; (4fp) kw;Wk;   4 : 32 (or) 1 : 8  

Mf;]p[dpd; (32fp) tpfpjk;       

 ,NjNghy;> i`l;u[d; Mf;]p[Dk; ,ize;J ePhpid (H2O) 
cUthf;Ffpd;wd.  

 

 i`l;u[d; kw;Wk; Mf;]p[d; epiwfspd; tpfpjk; = 2 : 16 (or) 1:8 
(1) kw;Wk; (2) Mfpatw;wpd; tpfpjq;fs; rkkhf cs;sd. vdNt> jiyfPo; 

tpfpj tpjp ep&gpf;fg;gl;Ls;sJ. 

 

NfY}rhf;fpd; gUkd; ,izg;G tpjp:  

 

 thAf;fs; tpidGhpAk; NghJ> mtw;wpd; gUkd;fs; mt;tpidapd; 
tpisnghUs;fspd; gUkDf;F vspa KO vz; tpfpjj;jpy; ,Uf;Fk; 
(thAf;fs; gUkd;fs; xNu ntg;gepiy kw;Wk; mOj;jj;jpy; 
mstplg;gLk; gl;rj;jpy;) 

 

 mjhtJ ,uz;L gUkd;fs; nfhz;l i`l;u[d;> xU gUkd; nfhz;l 
Mf;rp][d; cld; tpidGhpe;J ,uz;L gUkd;fs; nfhz;l ePuhtpia 
cUthf;Ffpd;wJ. mjhtJ> gUkdpy; thA 2 : 1 : 2 vd;w KO vz; 
tpfpj;jpy; cs;sJ.  

 

Fthz;lk; vz;fs;:  

 

 mZtpy; cs;s xt;nthU vyf;l;uhdpd; jdpj;jd;ik mjd; ehd;F 
Fthz;lk; vz;fspd; mbg;gilapNyNa mikAk;.  

 

Fthz;lk; vz;  FwpaPL mwpe;J nfhs;Sjy;  

Kjd;ik Fthz;lk; n Kjd;ik Mw;wy; 
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vz;  kl;lk; 

Nfhz ce;jf; 

Fthz;lk; vz;  

l Jizf; $L / 

Mh;gpl;ly; tbtk;  

fhe;j Fthz;lk; 

vz;  

m Mh;gpl;ly; miktplk;  

Row;rp Fthz;lk; 

vz;  

s vyf;l;uhd;fspd; 

Row;rp  

   

 ePq;fs; xU fl;blj;jpd; ,lj;ijf; Fwpf;Fk; NghJ> vg;gb 
gl;baypLtPh;fs;? mJ ve;j ehl;bYs;sJ. ve;j khepyj;jpYs;sJ. ve;j 
efuj;jpYs;sJ kw;Wk; ve;j ,Ug;gplk; kw;Wk; njU ,Wjpahf cq;fs; 
fjT vz;. mijg; NghyNt xU mZtpYs;s vyf;l;uhd;fspd; 
miktplj;ijAk; ehk; Fwpf;fyhk;. 

 

 mZtpd; cs;spUf;Fk; mZ Mh;g;gpl;ly; kw;Wk; vyf;luhd;fspd; 
tbtikg;G kw;Wk; NtWghl;ilf; Fwpf;Fk; vz;fs; “Fthz;lk; 
vz;fs;” vdg;gLk;.  

 

epidtpy; nfhs;f:  

 

 &jh;Nghh;bd; My;gh Jfs;fspd; rpjwy; Nrhjid> mZf;fU 

fz;Lgpbg;gpw;F tpj;jpl;lJ.  

 

 n[. rhl;tpf; - cl;fUtpy; epA+l;uhd;fs; cs;sijf; fz;Lgpbj;jhh;.  

 

 epiw vz; vd;gJ GNuhl;lhd; kw;Wk; epA+l;uhd;fspd; nkhj;j 

vz;zpf;ifiaf; Fwpg;gjhFk;. 

 

 ntspg;Gw Mw;wy; kl;lj;jpy; cs;s vyf;;l;uhd;fs;> ,izjpwd; 

vyf;l;uhd;fs; vdg;gLk;.  

 

 mZtpd; ,izAk; jpwdhdJ ,izjpwd; vdg;gLk;.  
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 xNu mZ vz; kw;Wk; ntt;NtW epiw vz;fisf; nfhz;l xNu 

jdpkj;jpd; mZf;fs; INrhNlhg; vdg;gLk;.  

 

 xNu epiw vz;izAk;> ntt;NtW mZ vz;izAk; nfhz;l 

ntt;NtW jdpkj;jpd; mZf;fs; INrhghh; vdg;gLk;.  

 

 xNu vz;zpf;ifapy; epA+l;uhd;fisAk; Mdhy; ntt;NtW mZ 

vz; kw;Wk; epiw vz; nfhz;l ntt;NtW jdpkj;jpd; mZf;fs; 

INrhNlhd;fs; vdg;gLfpd;wd.  
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10th mwptpay;  

myF – 6  

mZf;fU ,aw;gpay; 

 

mwpKfk;:  

 kdpj ,dk; mZitg;gw;wp njhpe;J nfhs;s mjpf Mh;tKk;> <LghLk; 
nfhz;bUe;jpUf;fpwJ. fp.K. (ngh.M.K. 400 ,y; fpNuf;fj; jj;Jt 
mwpQh; nlkhfphpl;l]; vd;gth; gUg;nghUs;fs; midj;Jk; rpwpa gFf;f 
,ayhj myFk; vdf; fUjpdhh;. ,it mZf;fs; vd 
miof;fg;gl;ld. mjhtJ ek;ikr; Rw;wpAs;s nghUs;fs; midj;Jk; 
mZf;fshy; Mdit. gpd;dh; 1803 ,y; [hd; lhy;ld; vd;gth; 
jdpkq;fs; ,aw;ifapy; xNu khjphpahd mZf;fshy; Mdit vdf; 
fUjpdhh;. gpwF J.J. jhk;rd; Nfj;NjhL (vjph;kpd;) fjph;fs; vdg;gLk; 
vyf;l;uhd;fis Ma;tpd; %yk; fz;lwpe;jhh;. mjd; gpd;dh; 
Nfhy;l;];Bd;> MNdhL (Neh;kpd;) fjph;fis fz;lwpe;jhh;. gpd;dhspy; 
mjid GNuhl;lhd;fs; vd &jh;Nghh;L ngahpl;L mioj;jhh;. 
kpd;Rikaw;w epA+l;uhd;fis 1932 ,y; N[k;]; rhl;tpd; vd;gth; 
fz;lwpe;jhh;. jw;NghJ /Nghl;lhd;fs;> kPrhd;fs;> ghrpl;uhd;fs; kw;Wk; 
epA+l;hpNdh Jfs;fs; Nghd;w mbg;gilj; Jfs;fs; mjpf mstpy; 
fz;lwpag;gl;Ls;sd. 1911 ,y; gphpl;b~; mwptpay; mwpQh; vh;d];l; 
&jh;Nghh;L> mZtpd; epiwahdJ mjd; ikaj;jpy; nrwpe;J 
fhzg;gLfpwJ vd;W tpsf;fpdhh;. ,J mzf;fU (cl;fU) 
vd;wiof;fg;gLfpwJ. mZtpd; mikg;gpidg; gw;wp ePq;fs; Ke;ija 
tFg;Gfspy; gapd;Ws;sPh;fs;.   

 

fjphpaf;fk;:  

fjphpaf;ff; fz;Lgpbg;G:  

 gpuQ;R ,aw;gpayhsh; n`d;wpngf;nfhuy; 1896 ,y; Ma;Tg; gzpfis 
Kbj;J> thuj;jpd; ,Wjpapy; ANudpak; fye;j $l;Lg;nghUs;fis 
Nkirapy; tpl;Lr;nrd;whh;. mNj Nkirapy; gjpT nra;ag;glhj 
xspg;glj; jfl;bidAk; tpl;Lr; nrd;wpUe;jhh;. xU thuj;jpw;Fg; gpwF 
te;j NghJ NkirapypUe;j xspg;glj;jfL fjphpaf;fj;jhy; 
ghjpf;fg;gl;bUg;gijf; fz;lwpe;jhh;. ,ijg; NghyNt ANudpaj;jpw;F 
mUfpy; xspg;glj; jfL itf;fg;gLk; Nghnjy;yhk; xspg;glj;jfL 
ghjpf;fg;gLtijf; fz;lhh;. ANudpak; xspg;glj;jfl;bidg; ghjpf;Fk; 
mstpw;F rpy fjph;fis ntspapLfpwJ vd;gjid czh;e;jhh;. 
,e;epfo;T 'fjphpaf;fk;' vd miof;fg;gLfpwJ. mjd; gpwF ANudpak; 
fjhpaf;fj; jdpkkhf milahsg;gLj;jg;gl;lJ.  

 

 ,uz;lhz;LfSf;Fg; gpwF> Nghye;J ehl;L ,aw;gpayhsh; Nkhp fpA+hp 
kw;Wk; mtUila fzth; gpahp fpA+hpAld; ,ize;J> gpl;rp gpsz;l; 
vdg;gLk; fUik epw rpwpa fjphpaf;ff; fdpkj;jhJtpypUe;J 
fjphpaf;fk; tUtijf; fz;lwpe;jdh;. Mdhy; mjid ANudpaj;jpd; 
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jhJntdf; fUjpajhy; ,UFwpj;J mth;fs; tpag;gilatpy;iy. 
,jpypUe;J ntspahFk; fjph;fs; J}a;ikahd ANudpaj;jpypUe;J tUk; 
fjph;fistpl mjpf nrwpTld; ,Ug;gij mwpe;jdh;. ,Ug;gpDk; gpl;r; 
gpsz;l; vdg;gLk; fjphpaf;fj; jhJthdJ ANudpaj;ijtpl Fiwe;j 
nrwpTilaJ vd;gjid czh;e;jdh;. VNjh NtW rpyg; nghUs;fs; 
,j;jhJtpy; ,Ug;gjhf KbT nra;jdh;. mtw;iwg; gphpj;njLf;Fk; 
NghJ mjpy; njhpe;jpuhj Ntjpg;gz;Gfs; nfhz;l Gjpa nghUs; 
,Ug;gijf; fz;Lgpbj;jdh;. ANudpaj;ijg; Nghd;Nw ,g;Gjpa ngUSk; 
fjphpaf;fj;ij ntspapLfpwJ. ,g;Gjpa nghUSf;F 'Nubak;' vdg; 
ngahpl;L mioj;jdh;. ,e;jf; fjphpaf;fj; jdpkq;fs; nrwpTkpFe;j 
fjph;fshd My;gh> gPl;lh kw;Wk; fhkhf; fjph;fis ntsptpLfpd;wd.  

 

fjphpaf;fj;jpd; tiuaiw:  

 rpy jdpkq;fspd; cl;fUf;fs; epiyaw;witahf cs;sd. ,e;j 
cl;fUf;fs; rpijtile;J rw;W mjpf epiyg;Gj;jd;ikAila 
cl;fUf;fshf khWfpd;wd. ,e;epfo;Nt 'fjphpaf;fk;' vd 
miof;fg;gLfpwJ. mjhtJ rpy jdpkq;fspd; mZf;fUf;fs; 
rpijtile;J My;gh> gPl;lh kw;Wk; fhkhf; fjph;fis ntsptpLk; 
epfo;itf; 'fjphpa;fk;' vdTk; ,e;epfo;tpw;F cl;gLk; jdpkq;fs; 
midj;Jk; 'fjphpaf;fj; jdpkq;fs; vdTk; miof;fg;gLfpd;wd.  

  

,aw;iff; fjphpaf;fk;:  

 ANudpak; kw;Wk; Nubak; Nghd;w rpy jdpkq;fs; fjphpaf;fj;jpw;F 
cl;gl;L vt;tpj kdpjf; FWf;fPLfSkpd;wp fjph;tPr;Rfis 
ntspapLfpd;wd. rpy jdpkq;fs; Gwj;J}z;Ljypd;wp jd;dpr;irahf 
fjph;tPr;Rfis ntspapLfpd;wd. ,jid ,aw;iff; fjphpaf;fk; vd;W 
miof;fpNwhk;.  

 

 mZ vz; 83 I tpl mjpfkhf cs;s jdpkq;fs; jd;dpr;irahf 
fjphpaf;fq;fis ntspapLk; jpwd; ngw;wit. v.fh. ANudpak;> Nubak;> 
,d;Dk; gpw. mZ vz; 83 I tpl Fiwthf cs;s ,uz;L 
jdpkq;fNs ,Jtiuapy; fjphpaf;fj; jd;ik tha;e;jit vd 
milahsk; fhzg;gl;Ls;sJ. mit nlf;dpl;bak; kw;Wk; GNuhkpj;jpak;> 
,e;j jdpkq;fspd; mZ vz;fs; KiwNa 43 kw;Wk; 61 MFk;.  

 

,Jtiuapy; 29 fjphpaf;fg; nghUs;fs; fz;Lgpbf;fg;gl;Ls;sd. mtw;wpy; 

ngUk; ghyhdit G+kpapy; cs;s mUkz; cNyhfq;fshfTk; (Rare 

earth metals) ,ilepiy cNyhfq;fshfTk; cs;sd.  
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nraw;iff; fjphpaf;fk; my;yJ  

J}z;lg;gl;l fjphpaf;fk;:  

 

 nraw;ifahf my;yJ J}z;lg;gl;l Kiwapy; rpy ,Nyrhd 
jdpkq;fis fjphpaf;fj; jdpkq;fshf khw;Wk; Kiwf;F 'nraw;iff; 
fjphpaf;fk;' vd;W ngah;. ,jid kdpjh;fs; %yk; cUthf;Fk; 
fjphpaf;fk; vdTk; $wyhk;.  
 

 1934 ,y; ,k;khjphpahd fjphpaf;fj;jpid Ihpd; fpA+hp kw;Wk; F. 
N[hypal; MfpNahh; fz;lwpe;jdh;. Nghuhd;> mYkpdpak; Nghd;w rpy 
,Nyrhd jdpkq;fspd; cl;fUf;fis My;ghj;Jfisf; nfhz;L 
NkhJk;NghJ mit J}z;lg;gl;L nraw;iff; fjphpaf;fj;ij 
ntspapLfpd;wd. ,f;fjphpaf;fj;jpy; fl;Gydhfhj fjph;tPr;RfSk;> 
mbg;gilj;Jfs;fSk; ntspahfpd;wd. fjphpaf;fr; rpijtpd; NghJ> 
fjphpaf;fr; rpijtpw;F cl;gLk; cl;fU 'jha; cl;fU' vd;Wk; 
rpijtpw;F gpwF cUthFk; cl;fU Nra; cl;fU' vd;Wk; 
miof;fg;gLfpwJ. nrw;iff; fjphpaf;fj;ijj; J}z;lg; gad;gLk; Jfs; 
'vwpJfs;' my;yJ vwpnghUs; vd;Wk; rpijtpw;Fg; gpwF cUthFk; 
Jfs; "tpLJfs;' vd;Wk; ngahplg;gl;Ls;sJ. vwpJfs;> epiyaw;w jha; 
cl;fUtpdpy; NkhJk;NghJ jd;dpr;irahf tpLJfis ntspNaw;wp 
Nra; cl;fUthf khWfpwJ.  

 

,aw;iff; fjphpaf;fk; kw;Wk; nrw;iff; fjphpaf;fk; xg;gPL.  

 

t.vz; ,aw;iff; fjphpaf;fk;  nraw;iff; fjphpaf;fk;  

1. ,J mZf;fUtpd; 

jd;dpr;irahd rpijT  

,J mZf;fUtpd; J}z;lg;gl;l 

rpijT epfo;thFk;  

2. My;gh> gPl;lh kw;Wk; fhkhf; 

fjph;fs; ckpog;gLfpd;wd.  

ngUk;ghYk; mbg;gil Jfs;fshd 

epA+l;uhd;> ghrpl;uhd; Nghd;w 

Jfs;fs; ckpog;gLfpd;wd.  

3. ,J jd;dpr;irahd epfo;T  ,J J}z;lg;gl;l epfo;T  

4. ,it nghJthf 83 I tpl 

mjpf mZ vz; nfhz;l 

jdpkq;fspy; eilngWfpwJ 

,it nghJthf 83 I tpl 

Fiwthf mZ vz; nfhz;l 

jdpkq;fspy; eilngWfpwJ 

5. ,jidf; fl;Lg;gLj;j 

KbahJ 

,jidf; fl;Lg;gLj;j KbAk; 
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 x kw;Wk; y vd;gJ KiwNa jha; kw;Wk; Nra; cl;fU vdf; 
Fwpg;gplg;gl;lhy;> mZf;fU rpijT fPo;f;fz;lthW Fwpg;gplg;gLfpwJ. 
× (v, tp) y v kw;Wk; tp vd;gJ vwpJfs; kw;Wk; tpLJfs; vdf; 
Fwpg;gplg;gLfpwJ.  

 

vLj;Jf;fhl;lhf:  

   4Be9 + 2He4 → 6C13* 

   6C13* → 6C12 + 0n1 

 

 Nkw;fz;l mZf;fUtpidapy; 6C13* vd;gJ epiyg;Gj; jd;ikaw;wJ. 
fjphpaf;fj; jd;ikAilaJ. ,t;tpid 4Be9 (α,n) 6C12 vdf; 
Fwpg;gplg;gLfpwJ.  

   4Be9 + 2He4 →  6C12 + 0n1  

fjphpaf;fj;jpd; myF  

 

fpA+hp: ,J fjphpaf;fj;jpd; njhd;ikahd myfhFk;. xU 

fjphpaf;fg;nghUspypUe;J xU tpdhbapy; 3.7 × 1010 vd;w mstpy; 

rpijTfs; Vw;gl;lhy;> mJ xU fpA+hp vdg;gLk;. ,J Njhuhakhf 1 fpuhk; 

Nubak; 226 Vw;gLj;Jk; rpijtpw;Fr; rkkhFk;.  

 

 1 fpA+hp = xU tpdhb Neuj;jpy; 3.7 × 1010 rpijTfisj; jUk; 
fphpaf;fj; jdpkj;jpd; msT &jh;/Nghh;L (Rd): ,J fjphpaf;fj;jpd; 
kw;WNkhh; myfhFk;. fjphpaf;fg; nghUshdJ xU tpdhbapy; 
ntspaplg;gLk; fjphpaf;fr; rpijtpd; msT 106 vdpy; mJ xU 
&jh;Nghh;L vd tiuaWf;fg;gLfpwJ.  

 

xU &jh;/Nghh;L (Rd) = xU tpdhb Neuj;jpy; 106 rpijTfisj; jUk; 

fjphpaf;fj; jdpkj;jpd; msT  

 

 ngf;nfhuy; (Bq) : fjphpaf;fj;jpd; gd;dhl;L (SI) myF ngf;nfhuy; 
MFk;. ,J xU tpdhbapy; ntspaplg;gLk; fjphpaf;fr; rpijtpd; msT 
xU ngf;nfhuy; vd tiuaWf;fg;gLfpwJ.  

 

 uhz;l;[d;: uhz;l;[d; vd;gJ fhkh (γ) kw;Wk; X fjph;fshy; 
ntspaplg;gLk; fjphpaf;fj;jpd; kw;WNkhh; myF> xU uhz;l;[d; vd;gJ 
epiyahd mOj;jk;> ntg;gepiy kw;Wk; <ug;gj epiyapy; 1 
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fpNyhfpuhk; fhw;wpy; fjphpaf;fg; nghUshdJ 2.58 × 10-4 $Yk; 
kpd;D}l;lq;fis cUthf;Fk; msthFk;.  

  

My;gh> gPl;lh kw;Wk; fhkhf; fjph;fs;:  

 fjphpaf;fj;jpw;F cl;gLk; fjphpaf;f cl;fU nrwpTkpF my;yJ 
mghafukhd fjph;fis ckpo;fpd;wd. tof;fkhf mit %d;W 
fjphpaf;fj; Jfs;fshfj; jug;gl;Ls;sd. mit My;gh (α) gPl;lh (ß) 
kw;Wk; fhkh (γ) fjph;fshFk;.  

 

ANud]; Nfhs; ngahpl;lg; gpwF mjidf; fUj;jpy; nfhz;L> gpl;r; 

gpsz;l vd;w fjphpaf;ff; fdpkj; jhJfspypUe;J ANudpaj;ij n[h;kd; 

(Ntjpapayhsh; khh;l;bd; fpyhgpuhj; fz;lwpe;jhh;.  

 

My;gh> gPl;lh kw;Wk; fhkhf; fjph;fspd; gz;Gfs;:  

 xU jha; cl;fUthdJ rpijtile;J mjd; epiw vz;zpy; ehd;Fk; 
mZ vz;zpy; ,uz;Lk; Fiwe;J Gjpa Nra; cl;fU cUthFk; 
vd;gjid tpsf;FfpwJ.  
 

My;gh> gPl;lh> fhkh fjph;fspd; gz;Gfs;:  

 

gz;Gfs; My;gh (α) 

fjph;fs; 

gPl;lh (ß) 

fjph;fs; 

fhkh (γ) fjph;fs;  

jd;ik ,uz;L 

GNuhl;lhd;fs; 

kw;Wk; ,uz;L 

epA+l;uhd;fs; 

nfhz;l P̀ypak; 

mZtpd; cl;fU 

4

2( )He MFk;  

,it midj;J 

mZf;fspYk; 

fhzg;gLk; 

mbg;gilj; 

Jfs;fshd 

vyf;l;uhd;fs; 

MFk; 0

1( )e  

,it 

/Nghl;lhd;fs; 

vdg;gLk; 

kpd;fhe;j 

miyfshFk; 

kpd;Rik    

madpahf;Fk; 

jpwd; 

My;ghj;Jfspd; 

madpahf;Fk; 

jpwd; gPl;lhj; 

Jfs;fis tpl 

100 klq;Fk;> 

kpfTk; FiwT  Fiwe;j 

madpahf;Fk; 

jpwd; ngw;wit  
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fhkhj; 

Jfs;fis tpl 

10>000 klq;Fk; 

mjpfk;  

CLUTk; jpwd; kpfTk; Fie;j 

CLUTk; jpwd; 

cilaJ 

(mjhtJ 

jbkdhd 

jhisf; nfhz;L 

,tw;iwj; jLj;J 

tpl KbAk;)  

My;ghf; 

fjph;fis tpl 

mjpf CLUTk; 

jpwd; 

nfhz;lit 

(nky;ypa 

jfl;bd; topNa 

,it CLUtpr; 

nry;Yk;)  

gPl;lhf; 

fjph;fis tpl 

kpf mjpf 

CLUTk; jpwd; 

nfhz;lit 

(jbkdhd 

cNyhfq;fspd; 

topNa CLUtpr; 

nry;Yk;)  

kpd; kw;Wk; 

fhe;jg; 

Gyq;fshy; 

Vw;gLk; tpisT  

kpd; kw;Wk; 

fhe;j Gyq;fshy; 

tpyf;fkilAk; 

(/g;skpq; 

,lf;if 

tpjpg;gb)  

kpd; kw;Wk; 

fhe;j Gyq;fshy; 

tpyf;fkilAk;. 

Mdhy; My;ghj; 

Jfs;fs; 

tpyfyilAk; 

jpirf;F vjpuhd 

jpirapy; 

tpyfyilAk; 

(/g;skpq; 

,lf;if 

tpjpg;gb)  

kpd; kw;Wk; 

fhe;jg; 

Gyq;fshy; 

tpyfyilahJ  

jpirNtfk;  xspapd; jpir 

Ntfj;jpy; 1/10 

Kjy; 1/20 

klq;F 

tiuapyhd 

jpirNtfj;jpy; 

nry;Yk; 

xspapd; jpir 

Ntfj;jpy; 9/10 

klq;F jpir 

Ntfj;jpy; 

nry;Yk;  

xspapd; jpir 

Ntfj;jpy; 

nry;Yk;  
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fjphpaf;f ,lk; ngah;T tpjp:  

 

α kw;Wk; ß rpijtpd; NghJ Nra; cl;fU cUthFk; vd;gjidf; 

fjphpaf;f ,lk;ngah;T tpjpapd; %yk; 1913 ,y; rhb kw;Wk; /g[d; 

tpsf;fpdh;. fjphpaf;fr; rpijT tpjp fPo;f;fz;lthW $wg;gLfpwJ.  

 

 fjphpaf;fj; jdpkk; xd;W xU α-Jfis ckpOk; NghJ mjd; epiw 
vz;zpy; ehd;Fk;> mZ vz;zpy; ,uz;Lk; vd;w mstpy; Fiwe;J 
Gjpa Nra; cl;fU cUthFk;.  

 

 fjphpaf;fj; jdpkk; xd;W ß-Jfis ckpOk;NghJ mjd; epiw 
vz;zpy; khwhkYk;> mZ vz;zpy; xd;W mjpfhpj;Jk; Gjpa Nra; 
cl;fU cUthFk;.  

 

α - rpijT   

 mZf;fU tpidapd; NghJ epiyaw;w jha; cl;fUthdJ α Jfis 
ckpo;e;J epiyg;Gj; jd;ikAs;s Nra; cl;fUthf khWtJ α- rpijT 
vd;wiof;fg;gLfpwJ.  

vLj;Jf;fhl;L ANudpak; 238 (U238) rpijtile;J> α Jfis ckpo;e;J> 

Njhhpak; - 234 (Th234) MF khWfpwJ.  

   92U238 → 90
Th234 + 2He4 (α-rpijT)   

 xU jha; cl;fUthdJ α rpijtile;J mjd; epiw vz;zpy; ehd;Fk; 
mZ vz;zpy; ,uz;L Fiwe;J Gjpa Nra; cl;fU cUthFk; 
vd;gjid tpsf;FfpwJ.  

 

ß - rpijT:  

 

 mZf;fU tpidapd; NghJ epiyaw;w jha; cl;fUthdJ Jfis 
ckpo;e;J epiyg;Gj; jd;ikAs;s Nra; cl;fUthf khWtJ rpijT 
vd;wiof;fg;gLfpwJ.  

vLj;Jf;fhl;L gh];gu]pd; ß- rpijT  

    15P32 → 16S32 + -1e0 (ß- rpijT)  

 

 ß- rpijtpd; NghJ epiw vz;zpy; vt;tpj khWghL ,y;yhky;> mZ 
vz;zpy; xd;W mjpfhpf;Fk;.  
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Fwpg;G: mZf;fU tpidapy; Njhd;Wk; Gjpa jdpkj;jpd; cl;fUthdJ 

epiw vz;zhy; my;yhky; mZ vz;zhy; mwpag;gLfpwJ.  

 
γ - fhkhr; rpijT:  

 fhkhr; rpijtpd; NghJ cl;fUtpd; "Mw;wy; kl;lk; 'kl;LNk khw;wk; 
milfpwJ. mjd; mZtpd; kw;Wk; epiw vz;zpy; khw;wk; 
VJkpy;yhky; mNj mstpy; ,Uf;Fk;.  

 

mZf;fUg;gpsT:  

tiuaiw:  

 

 ANudpak; cl;fUtpid epA+l;uhd; nfhz;L jhf;Fk; NghJ xg;gPl;lstpy; 
rkkhd epiw nfhz;l ,uz;L rpW cl;fUf;fshfg; gpsTw;W> rpy 
epA+l;uhd;fisAk; Mw;wiyAk; nspg;gLj;JfpwJ vd;gjid 1939 ,y; 
n[h;kd; mwptpay; mwpQh;fs; Ml;Nlh`hd; kw;Wk; F ];l;uh];kd; 
fz;lwpe;jdh;.  

 

 fdkhd mZtpd; cl;fU> gpsTw;W ,uz;L rpW cl;fUf;fshf khWk; 
NghJ mjpf Mw;wYld; epA+l;uhd;fs; ntspNaw;wg;gLk; epfo;T 
'mZf;fUg; gpsT' vd;wiof;fg;gLfpwJ.  

vLj;Jf;fhl;L 

  ANudpak; 235 (U235) ,d; mZf;fU gpsT  

 

xt;nthU gpstpw;Fk; 3.2 × 10-11 JmsTila ruhrhp Mw;wy; ntspahfpwJ. 

mZf;fUg; gpstpidg; tpsf;FfpwJ.  

 

gpsTf;Fl;gLk; nghUs;fs;:  

 fjphpaf;fg; nghUs; xd;W epA+l;uhd;fis cl;fth;e;J epiyepWj;jg;gl;l 
gpsTfis Vw;gLj;Jkhdhy; mg;nghUs; gpsTf;Fl;gLk; nghUs; 
vdg;gLk;. vLj;Jf;fhl;L: ANudpak; 235 (U235) GSl;Nlhdpak; 239 
kw;Wk; GSl;Nlhdpak; 241 (Pu239 kw;Wk; PU241)  

 

 ANudpaj;jpd; vy;yh INrhNlhg;GfSk;> epA+l;uhd;fis cl;fth;e;J> 
gpsTf;Fl;gLtjpy;iy. vLj;Jf;fhl;lhf> ,aw;ifapy;> 99.28% 
ANudpak; 238 jdpkKk;> kPjKs;s 0.72% ANudpak; 235 jdpkKk; 
fpilf;fpwJ. ,tw;wpy; ANudpak; 238 gpsTf;Fl;gLtjpy;iy. mNj 
Ntisapy; ANudpak; 235 gpsTf;Fl;gLk; nghUshFk;.  



 

52 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 

 gpsTf;Fl;glhj rpy fjphpaf;fj; jdpkq;fis epA+l;uhd;fis cl;ftur; 
nra;tjd; %yk; gpsTf;Fl;gLk; nghUs;fshf khw;wKbAk;. ,it 
tskpf;f nghUs;fs; (tsikg; nghUs;fs;) vd;wiof;fg;gLfpd;wd. 
  

 vLj;Jf;fhl;L: ANudpak; 238> Njhhpak; 232> GSl;Nlhdpak; 240  
 

njhlh;tpid:  

 ANudpak; (U-235) mZf;fUtpid epA+l;uhd; nfhz;L jhf;Fk; NghJ 
gpsTf;Fl;gl;L %d;W epA+l;uhd;fs; ntspNaw;wg;gLfpd;wd. ,e;j %d;W 
epA+l;uhd;fSk; mLj;J tUk; %d;W ANudpak; cl;fU gpstpw;Ff; 
fhuzkhf mike;J xd;gJ epA+l;uhd;fisj; jUfpd;wd. ,e;j xd;gJ 
epA+l;uhd;fSk; kPz;Lk; mLj;j 27 epA+l;uhd;fs; cUthff; 
fhuzkhfpd;wd. ,NjNghy; ,e;epfo;T njhlh;e;J eilngWfpwJ. vdNt 
,J 'njhlh;tpid' vd;wiof;fg;gLfpwJ. njhlh;tpidapy; jd;guTjy; 
epfo;tpd; %yk; epA+l;uhd;fspd; vz;zpf;if ngUf;Fj; njhlh;thpirapy; 
kpfNtfkhf ngUf;fkilfpd;wJ.  

 

njhlh;tpidapid fl;Lg;ghlhd njhlh; tpid kw;Wk; fl;Lg;ghlw;w 

njhlh;tpid vd ,uz;L tiffshfg; gphpf;fyhk;.  

 

fl;Lg;ghlhd njhlh;tpid:  

 

 fl;Lg;ghlhd njhlh;tpidapy; ntsptUk; epA+l;uhd;fspd; vz;zpf;if 
xd;W vd;w mstpy; guhkhpf;fg;gLfpwJ. mjhtJ> cl;ftUk; 
nghUl;fisf; nfhz;L ntsptUk; epA+l;uhd;fspy; xNu xU epA+l;uhid 
kl;Lk; njhlh;tpidf;F mDkjpj;j> kw;w epA+l;uhd;fs; 
cl;ftug;gLfpd;wd. Mifahy; ,t;tpidahdJ fl;Lg;ghlhd 
tpidahf njhlh;fpwJ. ,j;njhlh;tpidapd; %yk; ntspNaw;wg;gLk; 
Mw;wy; Mf;fG+h;tkhd Kiwapy; gad;gLj;jg;gLfpd;wd. mZf;fU 
ciyapy; KOtJk; epiyepWj;jg;gl;l> fl;Lg;gLj;jg;gl;l Mw;wiy 
cUthf;f fl;Lg;ghlhd njhlh;tpidNa gad;gLj;jg;gLfpwJ.  

 

fl;Lg;ghlw;w njhlh;tpid:  

 ,t;tif njhlh;tpidapy; vz;zw;w epA+l;uhd;fs; ngUf;fKk;> mjd; 
fhuzkhfg; gpsTk; mjpfkhd gpsTg; nghUs;fSk; cUthfpd;wd. 
,jd; Kbtpy; xU tpdhbf;Fs; mjpfkhd Mw;wy; ntspNaWfpd;wJ. 
,t;tif njhlh;tpidiag; gad;gLj;jp mZ Fz;L ntbj;jy; 
epfo;j;jg;gLfpwJ. fl;Lghlw;w njhlh;tpidapid Fwpf;fpwJ.  
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khWepiy epiw  

 

 mZf;fU gpstpd;NghJ 2 my;yJ 3 epA+l;uhd;fs; ntspahfpd;wd. 
Mdhy; vy;yh epA+l;uhd;fSk; mLj;jLj;j gpstpid cz;lhf;Fk; 
vd;gjid cWjpahff; $w ,ayhJ. rpy epA+l;uhd;fs; gpsT 
mikg;gpypUe;J ntspNaWfpd;wd. ,jid epA+l;uhd; frpT vdyhk;. 
NkYk; rpy epA+l;uhd;fis gpsTf;F cl;glhjg; nghUs;fs; 
clfth;fpd;wd.  

 

 ,t;tpU fhuzpfshy; epA+l;uhd; ,og;G Vw;gLfpwJ. njhlh;tpid 
epfo;tjw;F mZf;fU gpsT %yk; cUthFk; epA+l;uhd;fspd; 
cw;gj;jp> ,og;ig tpl mjpfkhf ,Uf;f Ntz;Lk;. mt;thW epfo> 
gpsTf;F cl;gLk; nghUspd; epiwahdJ> xU Fwpg;gpl;l epiw 
kjpg;gpw;Fr; rkkhf ,Uf;f Ntz;Lk;. ,e;epiw khWepiy epiw 
vdg;gLfpwJ.  
   

 njhlh;tpidiaj; njhlh;e;J epiy epWj;Jtjw;Fj; Njitahd gpsTg; 
nghUs;fspd; Fiwe;j msT epiwia 'khWepiy epiw" vd 
miof;fyhk;. ,J mjd; #oy;> mlh;j;jp kw;Wk; gpsTf;Fl;gLk; 
nghUspd; msT Mfpatw;iwr; rhh;e;jJ.  

 

 khWepiyepiwia tplg; gpsTg; nghUs;fspd; epiw Fiwthf 
,Ue;jhy; mjid FiwkhWepiy epiw (Subcritical Mass) vdyhk;. 
khWepiy epiwia tplg; gpsTg; nghUs;fspd; epiw mjpfkhf 
,Ue;jhy; mjid kpif khWepiy epiw my;yJ kPkhWepiy epiw 
(Supercitical Mass) vd miof;fyhk;.  

 

mZ Fz;L:  

 fl;Lg;ghlw;w njhlh;tpid' vd;w jj;Jtj;jpd; mbg;gilapy; mZ 
Fz;L nray;gLfpwJ. fl;Lg;ghlw;w njhlh;tpidapy; ntsptUk; 
epA+l;uhd;fspd; vz;zpf;ifAk;> mZf;fUg;gpsT tpidAk;> 
ngUf;Fj;njhlh; Kiwapy; (GP) fl;Lf;flq;fhky; ngUFfpd;wd. kpff; 
FWfpa fhyj;jpy; mjpf Mw;wYld; $ba ngU ntbg;G epfo;fpwJ.  

 

mikg;G:  

 mZFz;by; FiwkhWepiy epiw nfhz;l gpsTf;F cl;gLk; 
nghUspd; xU rpWgFjp itf;fg;gl;Ls;sJ. ,e;j rpWgFjpahdJ 
cUis tbt ntw;wplj;ijf; nfhz;Ls;sJ. ntw;wplj;jpw;Fg; 
nghUe;Jk; tifapy;> cUis tbtg; gpsTf;Fl;gLk; nghUs; xd;W 
itf;fg;gLfpwJ. ,jd; epiw> khWepiy epiwiatplf; Fiwthf 
,Uf;f Ntz;Lk;. mZ Fz;L ntbg;gpw;fhf ,e;j cUisahdJ 
ntw;wplj;jpw;Fs;Ns CLUtr; nra;ag;gLfpwJ. ,t;tpU gFjpfSk; 
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xd;whfr; Nrh;e;J kPkhWepiy epiwia (supercritical mass) 
mile;jTld; mZFz;L ntbg;G epfo;fpwJ. ,jidg; fhl;LfpwJ.  

 

 mZFz;L ntbg;G epfo;tpd; NghJ kpf mjpf msT Mw;wYld; 
ntg;gKk; xspAk;> fjphpaf;fKk; ntspahfpd;wd. kpff;FWfpa 
tpdhbfSf;Fs; fl;Lf;flq;fhj mOj;jKk;> ntg;gKk; kpf mjpf 
mstpy; cah;fpwJ. midj;J tpj caphpfSf;Fk; jPqfpiof;ff;$ba 
fhkhf; fjph;fisg; Nghd;w fjph;tPr;RfSk; ,j;Jld; ntspahfpd;wd. 
1945 ,y; ,uz;lhk; cyfg;Nghhpd; NghJ [g;ghdpy; cs;s `pNuh~pkh 
kw;Wk; ehfrhfp gFjpfspy; ,t;tifahd mZFz;Lfs; tPrg;gl;ld.  

 

vyf;l;uhd; Nthy;l;  

mZf;fU ,aw;gpaypy; rpwpa Jfs;fspd; Mw;wiy mstpLk; myF 

vyf;l;uhd; Nthy;l; (eV) MFk;. mjhtJ xU Nthy;l; kpd;dOj;jj;jpidg; 

gad;gLj;jp KLf;Ftpf;fg;gLk; Xh; vy;fl;uhdpd; Mw;wyhFk;.  

    1eV = 1.602 × 10-19  [Py;  

1 kpy;ypad; vyf;l;uhd; Nthy;l; = 1 MeV = 106 eV  M(nkfh vyf;l;uhd; 

Nthy;l;)  

mZf;fU gpstpd; %yk; ntspNaw;wg;gLk; ruhrhp Mw;wy; 200 meV  

 

mZf;fU ,izT:  

 fdkhd mZf;fU gpsTw;W ,uz;L rpwpa mZf;fUfshf gpsTWk; 
NghJ Mw;wy; ntspahfpwJ vd;gjidg; gapd;Ws;sPh;fs; my;yth? 
,jidg; Nghd;Nw ,U ,Nyrhd cl;fUf;fs; ,ize;J fdkhd 
cl;fU cUthFk; NghJk; Mw;wy; ntspahfpwJ. ,e;j epfo;tpid 
'mZf;fU ,izT' vdyhk;;.  

 

 

tiuaiw:  

 kpf ,Nyrhd ,U mZ cl;fUf;fs; ,ize;J fdkhd mZf; 
fUtpid cUthf;Fk; epfo;T "mZf;fU ,izT" vdyhk;.  

 

vLj;Jf;fhl;L 1H2 + 1H2 →  2He4 + Q (Mw;wy;)  

1H2 vd;gJ i`l;u[dpd; INrhNlhg;ghd bA+l;hpaj;ijf; Fwpf;fpwJ. 

xt;nthU mZf;fU ,iztpd; NghJk; ntspahFk; ruhrhp Mw;wy; 3.814 

× 10-12 J Fwpf;fpd;wJ.  
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 mZf;fUtpidapd; NghJ (,izT kw;Wk; gpsT) cUthFk; Nra; 
cl;fUtpd; epiwahdJ ,uz;L jha; cl;fUf;fspd; epiwfspd; 
$Ljiy tplf; Fiwthf ,Uf;Fk;. jha; cl;fUtpd; epiwf;Fk;> Nra; 
cl;fUtpd; epiwf;Fk; ,ilNa cs;s epiwNtWghL epiwtO vd 
miof;fg;gLfpwJ. ,e;j epiwNtWglhdJ Mw;wyhf (epiw Mw;wy; 
rkd;ghL) khw;wkilfpwJ. ,e;jf;fUj;jpid 1905 ,y;> epiw Mw;wy; 
rkd;ghL %ykhf Id;];Bd; Kd;nkhope;jhh;. mjhtJ epiw 
Mw;wyhfTk;> Mw;wy; epiwahfTk; khWk; vd;gjid epiw Mw;wy; 
rkd;ghL typAWj;JfpwJ. epiw Mw;wy; rkd;ghl;bw;fhd njhlh;G E = 
mc2. ,jpy; c vd;gJ xspapd; jpirNtfk; MFk;. ntw;wplj;jpy; ,jd; 
kjpg;G 3 × 108 kPtp-1 

 

,uz;lhtJ cyfg; Nghhpd;NGhJ `pNuh~pkh efuj;jpy; tPrg;gl;l 

mZFz;bd; ngah; "Littel boy" ,J ANudpaj;ij cs;sfkhff; nfhz;l 

Jg;ghf;fpia xj;j mZFz;lhFk;. mjidj; njhlh;e;J ehfrhfpapy; 

tPrg;gl;l mZFz;lhdJ 'Fat man' vd miof;fg;gLfpwJ. ,jpy; 

ntbf;fg;gl;l mZFz;L G@l;Nlhdpaj;ij cs;sfkhff; nfhz;ljhFk;.  

 

mZf;fU ,iztpw;fhd epge;jidfs;:  

 G+kpiar; Rw;wpAs;s tspkz;lyj;jpy; kpff; Fiwe;j msT i`l;u[d; 
cs;sJ. rhjhuz ntg;gk; kw;Wk; mOj;jj;jpy; mZf;fU ,izT 
eilngw;why; tspkz;lyj;jpy; i`l;u[d; ntbg;G epfo;e;jpUf;ff;$Lk; 
my;yth? Mdhy; mJNghd;W epfotpy;iyNa Vd;? vd;gjid 
cq;fshy; tpsf;fKbAkh?  

 

 mZf;fU ,izthdJ fPo;f;fz;l epge;jidf;Fl;gl;Nl epfof;$Lk; 
vd;gNj ,jw;fhd tpil MFk;.  

 

 107 Kjy; 109K vd;w kpf cah;e;j ntg;gepiyapYk;> cah; 
mOj;jj;jpYk; kl;Lnk mZf;fU ,izT eilngWk;. mjhtJ 
,e;epiyapy; i`l;u[d; mZtpd; cl;fUf;fs; xd;NwhL xd;W 
mUfUNf nrd;W mZf;fU ,izT eilngWk;. mjdhy; ,jid 
ntg;g mZf;fU ,izT' vd;wiof;fpd;Nwhk;.  
 

,Nyrhd ,uz;L mZtpd; cl;fUf;fs; ,iztNj mZf;fU ,izT 

vdg;gLk;. ,jpy; cs;s ,uz;L mZf;fUf;fSk; Neh;kpd; Rikf; 

nfhz;bUg;gjhy; epiykpd;dpay; fth;r;rp tpirapd; fhuzkhf mit 

mUfUNf tUk;NghJ xj;j kpd;D}l;;lj;jpw;fhd tpyf;Ftpir Vw;gLk;. 
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cah; ntg;gepiyapd; (mjhtJ 107 Kjy; 109 K vd;w mstpy; kl;LNk) 

fhuzkhf cUthFk; mZf;fUtpd; ,af;f Mw;wyhy; ,e;j tpyf;F 

tpirahdJ jtph;f;fg;gLfpwJ.  

 

tpz;kPd; Mw;wy;:  

 #hpaidg; Nghd;w tpz;kPd;fs;> mjpf msT Mw;wiy xsp kw;Wk; 
ntg;g tbtpy; ckpo;fpd;wd. ,e;j Mw;wyhdJ tpz;kPd; Mw;wy; 
vdg;gLk;. mjpf msT Mw;wyhdJ vq;fpUe;J ntspahfpwJ?  

 

 midj;J tpz;kPd;fSk; mjpf mstpy; i`l;u[id jd;dfj;Njf; 
nfhz;Ls;sd. tpz;kPd;fspd; Gwg;gug;g ntg;gepiy kpf mjpfk;. ,e;j 
ntg;gepiy i`l;u[dpd; mZf;fU ,iztpw;F NghJkhdjhf 
,Uf;Fk;. NkYk; #hpad; kw;Wk; tpz;kPd;fspd; cs; mLf;fpy; 
mZf;fU ,izT eilngWtjhy; mjpf msT Mw;wy; cUthfpwJ. 
,J tpz;kPd; Mw;wy;" vdg;gLk;. ,jid mZf;fU ,izT my;yJ 
ntg;g mZf;fU tpid vdTk; miof;fyhk;. ,JNt #hpad; kw;Wk; 
tpz;kPd;fspd; xsp kw;Wk; ntg;g Mw;wYf;fhd %ykhf ,Uf;fpwJ.  

 

i`l;u[d; Fz;L: 

 mZf;fU ,izT jj;Jtj;jpd; mbg;gilapy; i`l;u[d; Fz;L 
nray;gLfpwJ. ,jw;Fj; Njitahd cau; ntg;gepiyiaAk;> 
mOj;jj;ijAk; cUthf;f> mZ Fz;L xd;W ntbf;fr; 
nra;ag;gLfpwJ. ,jd; gpwF> i`l;u[dpy; mZf;fU ,izthdJ 
eilngw;W> fl;Lf;flq;fhj msT mjpf Mw;wy; ntspahfpwJ. 
i`l;u[d; Fz;bd; %yk; (mZf;fU ,izT) cUthFk; 
Mw;wyhdJ> mZFz;bd; %yk; (mZf;fU gpsT) cUthFk; 
Mw;wiy tpl mjpfkhFk;.  

 

mZf;fU gpsT kw;Wk; mZf;fU ,iztpd; jd;ikfs;:  

 

mZf;fU gpsT  mZf;fU ,izT 

fdkhd mZf;fUf;fs; gpsTw;W 

,Nyrhd mZf;fUf;fshf khWk; 

epfo;T 'mZf;fU gpsT" 

vd;wiof;fg;gLfpwJ 

,uz;L ,Nyrhd mZfUf;fs; 

,ize;J fdkhd 

mZf;fUf;fshf khWk; epfo;T 

mZf;fU ,izT vdg;gLk;.  

miw ntg;gepiyapYk; ,e;epfo;T 

epfof;$LK;  

mZf;fU ,iztpw;F cah; 

ntg;gepiy kw;Wk; mOj;jk; Njit 

My;gh> gPl;lh kw;Wk; fhkhf; My;ghf; fjph;fs;> ghrpl;uhd;fs; 
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fjph;fs; ntspahfpd;wd.  kw;Wk; epA+l;bupNdhf;fs; 

ntspahfpd;wd.  

mZf;fU gpsT fhkhf; fjph;fis 

ntspapLtjhy; ,it kdpj 

[Pd;fisj; J}z;b kugpay; 

khw;wj;ij cz;lhf;fp guk;giu 

Neha;fSf;Ff; fhuzkhf 

mikfpwJ.  

ntg;gKk; xspAk;> ckpog;gLfpd;wd.  

 

xt;nthU tpdhbapYk; 620 kpy;ypad; nkl;hpf; ld; i`l;u[d; mZf;fU 

,izT #hpadpy; eilngWfpwJ. xU tpdhbapy; 3.8 × 1026 [{y; Mw;wy; 

fjphpaf;fkhf ntspahfpwJ. fjphpaf;fj;jpd; nrwpT G+kpia Nehf;fp 

tUk;NghJ gbg;gbahff; FiwfpwJ. G+kpia milAk;NghJ xU 

tpdhbapy;> XuyFg; gug;gpy; ,jd; kjpg;G 1.4 fpNyh [{y; MFk;.  

 

fjphpaf;fj;jpd; gad;fs;:  

 fjphpaf;fj;jpd; %ykhfg; gy;NtW fjphpaf;f INrhNlhg;Gfisg; ngw 
,aYk;. kUj;Jtk;> Ntshz;ik njhopw;rhiy kw;Wk; njhy;ypay; 
Ma;T Nghd;w gy;NtW Jiwfspy; fjphpaf;f INrhNlhg;Gfs; 
gad;gLfpd;wd.  

  

Ntshz;ik:  

 fjphpaf;fg; gh];gu]; INrhNlhg; P – 32 gaph; cw;gj;jpia 
mjpfhpf;fg;gad;gLfpwJ. G+r;rpfs; kw;Wk; xl;Lz;zpfs; Nghd;w 
Ez;Zaphpfshy; Ntshz; cw;gj;jpg;nghUs;fs; nfl;Lg;Nghfhky; 
Ez;Zaphpfis mopj;J> Ntshz; cw;gj;jpg; nghUs;fisg; 
ghJfhf;fTk; fjphpaf;f INrhNlhg;Gfs; gad;gLfpd;wd. Nrkpf;fg;gLk; 
rpytif jhdpaq;fis fjphpaf;fj;jpw;F cl;gLj;jp> mitfis ePz;l 
ehs;fSf;F mNj GJj; jd;ikNahL gad;gLj;jpl ,aYk;. rpwpjsT 
fjph;tPr;rpd; %yk; ntq;fhak;> cUisf;fpoq;F Mfpatw;iw mOfpg; 
Nghfhky; ,Uf;fr; nra;aTk;> gUg;G tifj; jhdpaq;fisr; Nrkpg;Gf; 
fhyj;jpy; Kistplhky; ghJfhf;fTk; ,aYk;.  

 

kUj;Jtk;:  

 fjphpaf;f INrhNlhg;Gfs; kUj;Jtj;Jiwapy; ,uz;L tiffspy; 
tifg;gLj;jg;gl;L gad; gLj;jg;gLfpwJ.  
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1. Nehawpjy;   2. fjphpaf;fr; rpfpr;ir  

 uj;jr; Row;rpapy; cs;s FiwghLfis mwpaTk;> vYk;Gfspy; 
tsh;rpij khw;wf; Fiwghl;bid mwpaTk;> %isapy; cs;s 
fl;bfis mwpaTk; fjphpaf;f INrhNlhg;Gfs; gad;gLfpd;wd. 
i`l;u[d;> fhh;gd;> iel;u[d; ry;gh; Nghd;w rpy fjphpaf;f 
INrhNlhg;Gfs; Neha;fisf; fz;lwpag; gad;gLfpd;wd.  
 
 fjphpaf;fr; Nrhbak; - 24(Na24) ,jaj;ij rPuhfr; nray;gl itf;f 

cjTfpwJ.  

 fjphpaf;f mNahbd; - 131 (I131)  Kd; fOj;Jf; foiyiaf; 

Fzg;gLj;j cjTfpwJ.  

 ,Uk;gpd; INrhNlhg;ghd ,Uk;G – 59 (Fe59) uj;jr; Nrhifia 

milahsk; fhzTk; Fzg;gLj;jTk; cjTfpwJ.  

 fjphpaf;fg; gh];gu]; - 32 (P32) Njhy; Neha;r; rpfpr;irapy; 

gad;gLfpwJ.  

 fjphpaf;ff; Nfhghy;l; - 60 (Co60) kw;Wk; jq;fj;jpd; INrhNlhg;ghd 

jq;fk; - 198 (Au198) Njhy;Gw;W Nehiaf; Fzg;gLj;jg;gad;gLfpwJ.  

 mWitr;rpfpr;irf;Fg; gad;gLk; rhjdq;fspy; fhzg;gLk; Ez; 

fpUkpfisf; fjphpaf;fj;jpd; %yk; ePf;fp J}a;ik nra;ag;gLfpwJ.  

 

njhopw;rhiy:  

 njhopw;rhiyfspy; jahhpg;gpd;NghJ Vw;gLk; cw;gj;jpf; FiwghLfshd 
tphpry;fs; kw;Wk; frpTfisf; fz;lwpa fjphpaf;f INrhNlhg;Gfs; 
gad;gLfpd;wd. gy;NtW njhopw;rhiyfspy; thAf;fs;> jputq;fs; 
kw;Wk; jpz;kq;fspd; msTfisf; fz;lwpa fjphpaf;f %yq;fs; 
gad;gLfpd;wd.  

 

 thD}h;jpfspy; vLj;Jr; nry;yg;gLk; Rikfspy; ntb nghUs;fs; 

cs;sdth? vd;gjidf; fz;lwpa fypNghh;dpak; - 252 (Cf 252) 

gad;gLfpwJ.  

 gy;NtW njhopw;rhiyfspy; Gifia czUk; fz;Lzh;tpahf 

mkh;rpak; - 241 (Am241) INrhNlhg;Gfs; gad;gLfpd;wd.  
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njhy;ypay; Ma;T:  

 fjphpaf;ff; fhh;gd; taJ fzpg;G El;gj;ijg; gad;gLj;jp G+kpapd; 
taJ> gbkg; nghUs;fs;> goikahd Xtpaq;fs; kw;Wk; epidtplq;fs; 
Mfpatw;wpd; tajpid mwpag; gad;gLfpwJ. mjhtJ fhh;gd; taJ 
fzpg;G %yk; nghUs;fspy; nghjpe;Js;s fjphpaf;ff; fhh;gdpd; 
msitf; nfhz;L mtw;wpd; tajpidf; fzpf;fyhk;.  

 

ekJ G+kpapd; taJ vd;dntd;W njhpAkh? Njhuhakhf 4.54 × 109 

Mz;Lfs; (mjhtJ 45 NfhbNa 40 ,yl;rk; Mz;Lfs;) mg;gbah?  

  

ghJfhg;G topKiwfs;:  

 md;whlk; ePq;fs; #hpadplkpUe;J rpy ,aw;iff; fjhpaf;fq;fisg; 
ngWfpd;wPh;fs;. NkYk; kz; kw;Wk; ghiwfs;> tPl;L cgNahfg; 
nghUs;fshd njhiyf;fhl;rp> Ez;ziyr; #Nlw;wp miy Ngrp kw;Wk; 
kUj;Jt Jiwapy; gad;gLk; x fjph;fs; Mfpatw;wpypUe;J 
fjphpaf;fq;fs; ntspahfpd;wd. ,it kpff; Fiwe;j nrwpitg; 
ngw;Ws;sjhy; fLikahd ghjpg;Gfis Vw;gLj;Jtjpy;iy.  

 

 mZf;fU Nrhjidfis tspkz;lyj;jpYk;> G+kpf;fbapYk; 
epfo;j;Jtjhy; ntspahFk; fjph;tPr;RfSk;> mZf;fU ciyapypUe;J 
ntspahFk; fjph;tPr;RfSNk kdpjd; cUthf;fpa ,uz;lhtJ 
fjphpaf;f %ykhff; fUjg;gLfpwJ.  

 

 ftdf; FiwthfTk; Kiwapd;wpAk; fjphpaf;fg; nghUs;fis 
ifahs;tjhy;> kdpjh;fSf;Fj; jPq;fpid Vw;gLj;jf;$ba 
mghafukhdf; fjph;tPr;Rfs; ntspahfpd;wd. NkYk; ePz;l fhyk; 
fjphpaf;fq;fSf;F kpf mUfpy; gzp nra;Ak; xUthpd; cly;eyk; 
kpFe;j ghjpg;Gf;Fs;shtJld; kugpay; uPjpahfTk; ghjpf;fg;glf;$Lk;.  

 

mDkjpf;fg;gl;l msT:  

 

 kdpj clypd; kPJ fjph;tPr;Rg; gLk;NghJ ghjpg;ig Vw;gLj;jhj 
fjph;tPr;rpd; ngUk msit gd;dhl;L fjphpaf;fg; ghJfhg;Gf; fofk; 
(ICRP) ghpe;Jiu nra;Js;sJ. 20 kpy;yp rpth;l; vd;gNj XH; 
Mz;bw;fhd fjphpaf;fg; ghjpg;gpd; ghJfhg;ghd msthFk;. ,jid 
uhz;l;[d; myfpy; Fwpg;gpLk; NghJ fjph;tPr;R xU thuj;jpw;F 100 
kpy;yp uhz;l[d; vd;w mstpy; ,Uf;f Ntz;Lk;. fjph;tPr;Rg; ghjpg;G 
100 R vd;wpUe;jhy; kpfTk; mghafukhd ghjpg;ghd uj;jg; Gw;WNehia 
(uj;jr; rptg;gZf;fspd; mopT) Vw;gLj;Jk;. fjph;tPr;Rg; ghjpg;G 600 R 
vd;w mstpy; ,Uf;Fk; NghJ ,wg;ig cz;lhFk;.  
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madpahf;Fk; fjph;tPr;rpd; mstpidf; fz;lwpAk; rhjdk; 

NlhrpkPl;lh; MFk;. mZkpd; epiyak; mike;Js;s ,lq;fspy; 

fjphpaf;fk; ntspahFk; msit mt;tg;NghJ fz;lwpaTk; 

kUj;Jt epoYU njhopy;El;gj;jpYk; gad;gLfpwJ. X kw;Wk; fhkh 

(γ) fjph;fs; ntspahFk; gFjpfspy; gzpahw;WNthh; ifalf;f 

NlhrpkPl;liu mzpe;J nfhs;tjd; %yk; fjphpaf;f cl;fth; 

mstpid mwpe;J nfhs;s ,aYk;.  

 

jLg;G topKiwfs;:  

 

 fjphpaf;fg; nghUs;fisj; jbkdhd fhhPar; Rth;fshy; Md 
nfhs;fydpy; itf;f Ntz;Lk;.  

 

 mghafukhd fjphpaf;fg;gFjpfspy; gzpGhpNthh; fhhPa 

ifAiwfisAk; fhhPaj;jpdhyhd NkyhiliaAK; fl;lhakhf 

mzpa Ntz;Lk;.  

 

 fjphpaf;fg; nghUs;fisf; ifahSk; NghJ czUtUe;Jtij 

jtph;f;f Ntz;Lk;.  

 

 fjphpaf;fg; nghUs;fis ,Lf;fpfs; my;yJ njhiyf;fl;Lg;ghl;L 

fUtp (remots) Mfpatw;iw gad;gLj;jp kl;LNk ifahsNtz;Lk;> 

Neubahf njhl;Lg; gad;gLj;jf; $lhJ.  

 

 NlhrpkPl;liu mzpe;J nfhs;tjd; %yk; fjphpaf;fj;jpidg; 

gad;gLj;JNthh; vLj;Jf; nfhs;Sk; fjphpaf;f mstpid 

mt;tg;NghJ mwpe;J nfhs;s ,aYk;;.  

 

mZf;fU ciy:  

 

 mZf;fU ciy vd;gJ KOtJk; jw;rhh;Gila fl;Lg;gLj;jg;gl;l 
mZf;fU gpsT tpid eilngw;W kpd; cw;gj;jpr; nra;Ak; ,lkhFk;. 
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1942 ,y; mnkhpf;fhtpy; cs;s rpfhNfh efhpy; Kjy; mZf;fU 
ciy fl;lg;gl;lJ.  
 

mZf;fU ciyapd; tiffs;:  

 

 cw;gj;jp ciy> Ntf cw;gj;jp ciy> mOj;j ePh;k ciy> fd 
mOj;j ePH;k ciy> nfhjp ePh; ciy> Fsp&l;lg;gl;l ePh;k ciy> 
Fsp&l;lg;gl;l thA ciy> mZf;fU ,izT ciy kw;Wk; ntg;g 
mZf;fU ciy Mfpait cyf mstpy; gad;ghl;by; cs;s rpy 
mZf;fU ciyfshFk;.  

 

mZf;fU ciyapd; gFjpf; $Wfs; (m) Kjd;ikahd ghfq;fs;:  

 mZf;fU ciyapd; ,d;wpaikahj ghfq;fs; 1. vhpnghUs; 2. 
jzpg;ghd;fs; 3. fl;Lg;gLj;Jk; fopfs; 4. Fsph;tpg;ghd; kw;Wk; 5. 
jLg;Gr;Rth;  

 

 vhpnghUs;: gpsTf;Fl;gLk; nghUNs vhpnghUshFk;. mZf;fU 
ciyapy; nghJthfg; gad;gLk; vhpnghUs; ANudpak; MFk;.  

  
 jzpg;ghd;: cah; Mw;wy; nfhz;l epA+l;uhd;fisf; Fiwe;j Mw;wy; 

nfhz;l epA+l;uhd;fshff; Fiwg;gjw;Fj; jzpg;ghd; gad;gLfpwJ. 
fpuh/igl; kw;Wk; fdePh; Mfpait nghJthfg; gad;gLk; 
jzpg;ghd;fshFk;.  

  
 fl;Lg;gLj;Jk; fop: njhlh;tpidia epiy epWj;jp epA+l;uhd;fspd; 

vz;zpf;ifiaj; fl;Lg;gLj;Jtjw;fhfg; gad;gLtJ fl;Lg;gLj;Jk; 
fopahFk;. Nghuhd; kw;Wk; fhl;kpak; fopfNs ngUk;ghYk; 
fl;Lg;gLj;Jk; fopfshfg; gad;gLj;jg;gLfpd;wd. ,it epA+l;uhd;fis 
cl;ftUk; jpwd; ngw;wit.  

  
 Fsph;tpg;ghd;: mZf;fU ciyapDs; cUthFk; ntg;gj;ij 

ePf;Ftjw;fhff; Fsh;tpg;ghd; gad;gLfpwJ. ,jpy; cUthFk; 
ePuhtpiaf; nfhz;L tpirahopia ,af;fp kpd; cw;gj;jp nra;ag; 
gad;gLfpwJ. ePh;> fhw;W kw;Wk; P̀ypak; Mfpait rpy 
Fsptpg;ghd;fshFk;.  

  
 jLg;Gr;Rth;: mghafukhd fjph;tPr;R Rw;Wg;Gwr; #oypy; guthky; 

jLj;J ghJfhg;gjw;fhj; jbkdhd fhhPaj;jyhd Rth; mZf;fU 
ciyiar; Rw;wp fl;lg;gLfpwJ.  

 

mZf;fU ciyapd; gad;fs;:  

 mZf;fU ciyahdJ mjpf mstpy; kpd; cw;gj;jpf;fhfg; 
gad;gLfpwJ.  
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 gy tpjkhd gad;ghLfis cila fjphpaf;f INrhNlhg;Gfis 
cUthf;fg; gad;gLfpwJ.  

 

 mZf;fU ,aw;gpay; Jiwapy; Ma;tpid Nkw;nfhs;tjw;fhfr; rpy 
mZf;fU ciyfs; gad;gLfpd;wd.  

 

 gpsTf;F cl;glhj nghUl;fisg; gpsTf;F cl;gLk; nghUs;fshf 
khw;Wtjw;F cw;gj;jp ciyfs; gad;gLfpd;wd.  

 

,e;jpa mZkpd; epiyaq;fs;:  

 

 1948 Mk; Mz;L Mf];L khjj;jpy; ,e;jpa mwptpay; Muha;r;rpj; 
Jiwahy; ,e;jpa mZrf;jp Mizak; (AEC) Kk;igapy; 
mikf;fg;gl;lJ. ,jd; jiytuhf lhf;lh; N`hkp [`hq;fph; ghgh 
Kjd; Kjypy; nghWg;G tfpj;Js;shh;. mZrf;jp Jiwapy; eilngWk; 
midj;J Ma;TfSk; ,e;j epWtdj;jpd; %yNk Nkw;nfhs;sg;gLfpwJ. 
,j jw;NghJ ghgh mZ Muha;r;rp ikak; (BARC) vd 
miof;fg;gLfpwJ.  

  
,e;jpahtpd; cw;gj;jpapy;> mZ rf;jpahdJ Ie;jhtJ tskhf 
cs;sJ. jhuhg;G+h; mZkpd;epiyak; ,e;jpahtpd; Kjy; 
mZkpd;epiyakhFk;. kfhuh~;buh> uh[];jhd;> F[uhj;> 
cj;jpug;gpuNjrk;> fh;ehlfh Mfpa khepyq;fspy; jyh xU mZkpd; 
epiyaKk; jkpo;ehl;by; ,uz;L mZkpd; epiyaq;fs; vd vO 
mZkpd;epiyaq;fs; cs;sd. jkpo;ehl;by; fy;ghf;fk; kw;Wk; 
$lq;Fsk; Mfpa ,uz;L ,lq;fspy; mZkpd; epiyaq;fs; 
mike;Js;sd. Mrpah kw;Wk; ,e;jpahtpy; fl;lg;gl;l Kjy; mZf;fU 
ciy mg;ruh MFk;. ,e;jpahtpy; jw;NghJ 22 mZf;fU ciyfs; 
nray;ghl;by; cs;sd. kw;w rpy nray;gLk; mZf;fU ciyfs;  
 iru];  

 JUth 

 G+h;zpkh  

 

jPh;f;fg;gl;l fzf;F:  

fPo;f;fz;l mZf;fU tpidapypUe;J A, B, C kw;Wk; D Mfpatw;iwf; 

fhz;f.  
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jPh;T  

 

 

 

 A vd;gJ My;ghj; Jfs;> B vd;gJ epA+l;uhd;> C vd;gJ GNuhl;lhd; 
kw;Wk; D vd;gJ vyf;l;uhd;.  

 

jPh;f;fg;gl;l fzf;F  

xU uhlhd; khjphpapypUe;J xU tpdhbapy; 3.7 × 103  GBq fjphpaf;fk; 

ntspahfpwJ vdpy; ,r;rpijtpid fpA+hp myfhf khw;Wf.  

 xU fpA+hp = 3.7 × 1010 Bq (xU tpdhbapy; Vw;gLk; rpijT)  

 

jPh;T:  

  1 Bq = xU tpdhbapy; Vw;gLk; rpijT  

  xU fpA+hp = 3.7 × 1010 Bq  

   1 Bq = 
10

1

3.7 10
 fpA+hp  

  3.7 × 103 G Bq = 3.7 × 103 × 109 × 
10

1

3.7× 10
 

    = 100 fpA+hp  

 

jPh;f;fg;gl;l fzf;F:  
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 92U235 XU My;gh rpijtpw;Fk; xU gPl;lh rpijtpw;Fk; cl;gLfpwJ. 
,Wjpapy; Gjpjhfj; Njhd;Wk; cl;fUtpy; cs;s epA+l;uhd;fspd; 
vz;zpf;ifiaf; fhz;f.  

 

jPh;T  

  X kw;Wk; Y vd;gd My;gh kw;Wk; gPl;lh Jfs; ckpo;tpw;Fg; gpwF 
KiwNa  cUthFk; Gjpa jdpkq;fshFk;.  

 

    92U235  rpijT  90X231 + 2He4  

    90X231  rpijT  91Y231 + -1e0 

epA+l;uhd;fspd; vz;zpf;if = epiw vz; - mZ vz;  

     = 231 – 91 = 140  

 

jPh;f;fg;gl;l fzf;F:  

 2 fp.fp epiwAila xU fjphpaf;fg; nghUshdJ mZf;fU ,iztpd; 
NghJ ntspahFk; nkhj;j Mw;wiyf; fzf;fpLf.  
 

jPh;T:  

 tpidapd; NghJ epiwtO   m = 2 fpfp 

 xspapd; jpirNtfk;    c = 3 × 108 kP tp-1  

 Id;];Bd; epiw Mw;wy;    

 rkd;ghL      E = mc2  

       E = 2 × (3 × 108)2  

           = 1.8 × 1017 J   

epidtpy; nfhs;f.  

 

 Gwj;J}z;Ljypd;wp jd;dpr;irahf eilngWk; fjphpaf;f ckpo;T 
,aw;iff; fjphpaf;fk; vd;wiof;fg;gLfpwJ.  

 

 fpA+hp fjphpaf;fg; nghUshdJ xU tpdhbapy; ntspaplg;gLk; 
fjphpaf;fj;jpd; msT 3.7 × 1010  vdpy; mJ xU fpA+hp vdg;gLk;.  

 xU fpA+hp = 3.7 × 1010 xU tpdhbapy; epfOk; rpijT  
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 &jh;/Nghh;L Rd: fjphpaf;fg; nghUshdJ xU tpdhbapy; 
ntspaplg;gLk; fjphpaf;fr; rpijtpd; msT 106 vdpy; mJ xU 
&jh;/Nghh;L vd tiuaWf;fg;gLfpwJ.  

 1 Rd = 106 xU tpdhbapy; epfOk; rpijT  

 

 fjphpaf;fj;jpd; gd;dhl;L myF 1 ngf;nfhuy;. xU tpdhbapy; 
ntspaplg;gLk; fjphpaf;fr; rpijtpd; msT xU ngf;nfhuy; vd 
tiuaWf;fg;gLfpwJ.  

 

 `Pypak; cl;fU (2He4) vd;gJ ,uz;L GNuhl;lhd;fs; kw;Wk; ,uz;L 
epA+l;uhd;fisf; nfhz;l My;ghj; Jfs; MFk;.  

 

 gPl;lhj; Jfs;fs; vd;gd vy;yh mZf;fspYk; mike;Js;s 
mbg;gilj;Jfs;fshd vyf;l;uhd;fs; 0

1( )e   MFk;.  
 

 epiyg;Gj; jd;ikaw;w jha; cl;fUtpypUe;J My;ghj; Jfis 
ckpo;e;J epiyg;Gj; jd;ikAs;s Nra; cl;fUthf khWk; mZf;fU 
rpijtpid My;ghr; rpijT vd;wiof;fpNwhk;.  

 

 epiyg;Gj; jd;ikaw;w jha; cl;fUtpypUe;J gPl;lhj; Jfis 
ckpo;e;J epiyg;Gj; jd;ikAs;s Nra; cl;fUthf khWk; mZf;fU 
rpijtpidg; gPl;lhr; rpijT vd;wiof;fpNwhk;.  

 

 fhkhj; Jfs;fs; vdg;gLgit /Nghl;lhd;fisf; nfhz;l kpd;fhe;j 
miyfshFk;.  

  
 fdkhd mZf;fUf;fs; gpsTw;W ,uz;L ,Nyrhd 

mZf;fUf;fshf khWk;NghJ mjpf msT Mw;wy; ntspahFk; 
epfo;T mZf;fU gpsT MFk;.  

 

 mZf;fUg; gpstpd; NghJ ntspahFk; ruhrhp Mw;wy; 200 MeV 
MFk;.  

 

 xU rpy fjphpaf;fj; jdpkq;fs; gpsTf;Fl;gLk; nghUs;fshf 
khw;wg;gLfpd;wd. ,it tsikg; nghUs;fs; vd;wiof;fg;gLfpd;wd. 
v.fh. ANudpak; - 238 Njhhpak; - 232 G@l;Nlhdpak; - 240.  

 

 fl;Lg;gLj;jg;gl;l mZf;fU njhlh;tpidahdJ mZf;fU 
ciyapy; epiyepWj;jg;gl;l> fl;Lg;gLj;jg;gl;l Kiwapy; Mw;wiy 
ntspaplg; gad;gLfpwJ. 
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 ,uz;L ,Nyrhd mZf;fUf;fs; xd;wpize;J fdkhd 
cl;fUf;fshf khWk; epfo;T mZf;fU ,izT vd 
miof;fg;gLfpwJ.  

 

 #hpad; kw;Wk; tpz;kPd;fspy; eilngWk; mZf;fU ,izT 
my;yJ ntg;g mZf;fU ,izT tpidNa xsp kw;Wk; ntg;g 
Mw;wypd; %ykhf cs;sJ.  
 

 ghJfhg;ghd fjph;tPr;rpd; msT xU thuj;jpw;F 100 kpy;yp 
uhz;l;[d; MFk;.  

 


