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mwpT tsu;r;rpapy; rhjhuzfhy tpQ;Qhdq;fSk; Gul;rpf;fhy tpQ;Qhdq;fSk; 
 

I.vy;vk;.kh`pu; 

rpNu~;l tpupTiuahsu; (nka;apay;)> r%f tpQ;Qhdq;fs; Jiw 
fiy fyhrhug;gPlk;> ,yq;if njd;fpof;Fg; gy;fiyf;fofk;> ,yq;if 

 
Ma;Tr;RUf;fk; 
 mwpT tsu;r;rp gw;wpa tpsf;f vLj;Jiug;Gf;fspy; ,aw;if tpQ;Qhdj;jpd; tuyhw;W tsu;r;rpapid 
vLj;Jiug;gjd; %yk; mwpT tsu;r;rp gw;wpa nghJj;jj;Jtj;ij cUthf;fpa Njhk]; $d; jdJ tpQ;Qhdg; 
Gul;rpfspd; mikg;G (The structure of scientific revolutions)vDk; E}ypd; %yk; ,jid epWtpdhu;.tpQ;Qhdf; 
fz;Lgpbg;G vd;gJ fl;lisg;gbkk; vdTk; mf;fl;lisg;gbkk; ,d;ndhU fl;lisg;gbk cUthf;fj;jpw;Ff; 
fhyhaikfpwJ vdTk; ,t;tpU fl;lisg;gbkq;fSf;fpilNa rhjhuzfhy tpQ;Qhdq;fs;> Gul;rp tpQ;Qhdq;fs; 
vt;thW njhopw;gLfpd;wd vd;gij ,t;tha;T tpsf;Ftij Nehf;fhff; nfhz;L mwpT tsu;r;rpapd; 
Fj;Jntl;lhd gha;r;rypidAk; fpilntl;lhd gha;r;rypidAk; tpQ;Qhd tsu;r;rpapD}lhf gFg;gha;T nra;fpwJ. 
,jpy; ,uz;lhk; epiyj; juTfisf;nfhz;L tpgupg;G gFg;gha;T Kiw gad;ghl;bw;Fs;shfpwJ.  
gpujhd nrhw;fs; : Gul;rp> neUf;fb>fl;lisg;gbkk;> Gjpu;fis tpLtpj;jy; 

 
 

mwpKfk; 
 tpQ;Qhdj;jpd; tuyhw;wpid Nehf;Ffpd;wNghJ 
mjd; fz;Lgpbg;GfisAk; tpsf;fq;fisAk; 
,uz;L gpujhd tifaPl;Lf;Fs; cs;slf;fyhk;. 
mit rhjhuzfhy tpQ;Qhdq;fs;> Gul;rp 
tpQ;Qhdq;fs; vd;gdthFk;. rhjhuzfhy 
tpQ;QhdkhdJ tpQ;Qhd Ma;tpD}lhf 

Kd;nkhopag;gLk; ‘fl;lisg;gbkk;’ (Thomas Kuhn, 

1970) vd;gij mbg;gilahff; nfhz;L 
Ma;Tfis topelj;jpr; nry;Yk; xd;nwd 
tiuaWf;fyhk;. mjhtJ tpQ;Qhd Ma;tpd; 
KbthdJ Nfhl;ghlhf ntspaplg;gLfpd;w NghJ 
mJ fl;lisg;gbkk; vd miof;fg;gLfpd;wJ. 
,jid mbg;gilahff; nfhz;L tpQ;Qhdpfs; 
r%fk; jk; Ma;tpid Kd;ndLf;Fk; vd;gjdhy; 
fl;lisg;gbkj;jpid mbnahl;ba 
gupNrhjidfSk; ek;gpf;iffSk; rhjhuzfhy 
tpQ;Qhdq;fs; vd miof;fg;gLfpd;wd. 
 ,f;fhyfl;lj;jpy; tpQ;Qhdk; njhlHghf 
tpQ;Qhdpfs; vjpHNehf;Fk; gpur;rpidfSk; 
rpf;fy;fSk; mj;Jiw rhHe;j 
fl;lisg;gbkj;jpid mbnahl;ba tifapy; 
Nkw;nfhs;sg;gLtjdhy;> ,q;F tpQ;QhdkhdJ 
NtW vj;jifa khw;wPlhd fz;Lgpbg;GfisAk; 
Nehf;fp efHtjpy;iy. ,jidr; rhjhuzfhyk; 
vd tiuaWf;fyhk;. ,g;NghJ tpQ;QhdkhdJ 
fpilntl;lhd Kiwapy; mjhtJ vj;jifa 
vjpHg;GfNsh> Nghl;bfNsh mw;w epiyapy;; 
tsHr;rpailfpwJ. 
 ,j;jifa rhjhuzfhy tpQ;Qhdq;fs; 
mwptpd; jpul;rpfshfNt fhzg;gLk; vd;gjdhy; 
mwpthdJ tpQ;Qhd tuyhw;wpy; ,Jtiu 
fz;Lnfhs;shj my;yJ ftdj;jpw; 
nfhs;sg;glhj tplaq;fspd; cs;slf;fq;fshff; 
fhzg;gLk;. Nehf;fk; vd;w mbg;gilapy; 
mtjhdpf;Fk; NghJ ,j;jifa tpQ;Qhdq;fs; 
fl;lisg; gbkj;jpidg; ghjpf;fhj tifapNyNa 
mjd; tprhypg;gpidr; nra;J nfhz;bUf;Fk;. 
fl;lisg;gbkj;jpy; VjhtJ mrhjhuz epiyAk;> 

Kuz;ghLfSk; fhzg;gbDk; ,f;fhyfl;lj;jpy; 
mJ ftdj;jpw; nfhs;sg;gLtjpy;iy vd;gjdhy; 
mjd; Nehf;fk; Nfhl;ghLfis my;yJ 
GJikfis cUthf;Ftjhf ,Ug;gjpy;iy 
(Thomas Kuhn, 1970). 
 tpQ;Qhdpfs; r%fkhdJ jkJ Nfhl;ghl;L 
ek;gpf;iffs;> tpOkpaq;fs;> El;gq;fs;> fUtpfs; 
kw;Wk; ngsjPf mjPj vLNfhs;fs; 
vd;gitfisj; jq;fSf;Fs; gfpHe;J nfhs;Sk; 
NghNj rhjhuz tpQ;Qhdq;fs; 

Kd;Ndw;wkile;J nry;Yk;. Njhk];$d; (Thomas 

Kuhn) jdJ ‘tpQ;Qhdg; Gul;rpfspd; mikg;G’ 

vDk; E}ypy; ,jid ‘Disciplinary Matrix’ vd;w 
,d;ndhU nrhy;yhly; %yk; miof;fpwhH. 
,Ug;gpDk; $l ,J vy;yhr; re;jHg;gq;fspYk; 
fl;lisg; gbkk; vd;Nw miof;fg;gLfpd;wJ. ,t; 

‘Disciplinary Matrix’vd;gJ ntw;wpfukhd rhjhuz 
tpQ;Qhdj;jpw;fhd Kd; epge;jidahf 
mikfpd;wJ vd;gjdhy; tpQ;Qhdpfs; 
,f;fhyfl;lj;jpy; Nfhl;ghLfis Ma;T 
nra;tjpy;iy.  
 rhjhuzfhyj;jpw;F gpd;du; Njhd;Wk; 
Gul;rpf;fhyk; vd;gJ rhjhuzfhy tpQ;Qhdj;jpy; 
Vw;gl;l neUf;fbfSld; njhlHGila 
khw;wkhff; fhzg;gLk;. ,q;F rhjhuzfhy 
tpQ;Qhdq;fspypUe;Nj Gul;rp tpQ;Qhdq;fs; 
Njhw;wk; ngWfpd;wd. vdpDk; ,tw;iw 
tpsq;fpf;nfhs;tjpy; rpf;fyhd epiy fhzg;gLk;. 
,jdhy; ,g;Gul;rpapdhy; Vw;gLk; khw;wq;fis 
tpj;jpahrkhdJk;> rpf;fyhdJkhd jd;ik 
nfhz;l tpQ;Qhdq;fs; vd tiuaWf;fyhk;. 
 
rhjhuzfhy tpQ;Qhdq;fs; 
 rhjhuzfhy tpQ;Qhdq;fs; 
Kd;Ndw;wkile;J nry;Yfpd;wNghJ ,q;F 
Kd;nkhopag;gLfpd;w nfhs;iffSk; 
fz;Lgpbg;GfSk; ,Uf;fpd;w xOq;fpid 
xUNghJk; khw;wpaikg;gjpy;iy. khwhf mjid 

https://nemenmanlab.org/~ilya/images/c/c5/Kuhn-1970.pdf
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tYT+l;Lk; tifapNyNa mike;jpUg;gjdhy; 
mJ Gjpa mwpTj;njhFjpfisj; jk;Kld; 
,izj;Jf; nfhz;L nry;tjhfNt fhzg;gLk;. 
 tpQ;Qhd tuyhw;wpy; Kd;nkhopag;gLfpd;w  
fl;lisg;gbkq;fshdJ mjw;F Kd;duhd 
Ma;Tfspd; cs;slf;fq;fisf; nfhz;bUf;Fk;. 
mjhtJ> epA+w;wdpd; fl;lisg; gbkj;jpd; 

mbj;jskhdJ nwhgl; nghapypd; (Robert Boyle) 
fz;Lgpbg;gpd; cs;thq;fyhFk;. mNjNghy; 

fypypNahtpd; (Galileo) fUj;Jf;fis epA+w;wd; 
cs;slf;fpapUe;jhH. NkYk;> Yj;tpq; 
nghy;l;];Lkd; (Ludwing Poltzman) epA+w;Nwhdpa 
gioa nghwpKiwapaiy cs;thq;fpapUe;jhH. 
,t;thwhd nraw;ghLfs; tpQ;Qhdj;jpy; 
,lk;ngWtjhy; Gjpa fl;lisg;gbkq;fs; 
mjpfgl;r cWjpg;ghl;bidf; nfhz;like;jpUf;Fk;. 
,jdhy; rhjhuz tpQ;Qhdq;fs; midj;Jk; 
mjpfkhf epfo;fhyj;jpy; cWjpahditfshfNt 
fhzg;gLk;. 
 epA+w;wd; (Newton) gjpndl;lhk; E}w;whz;by; 

jkJ kw;WnkhU E}yhd gpwpd;rpg;gpah (Principia) 
tpid thdpay; mtjhdk; njhlHghd 
fzpg;gPlhf ntspapl;lhH. ,J thdpay; 
,af;ftpay; gw;wpajhf mike;jpUe;jJ. thdpay; 
njhlHghd fl;lisg; gbkj;jpid epA+w;wd; 
vLj;Jf; $Wtjw;F nfg;suJ tpjpfs;> 
nghapypdJ tpjpfs;> fhw;wpy; xspapd; Ntfk; 
vd;gd njhlHghd Nfhl;ghLfisg; 

gad;gLj;jpapUe;jhH (Cohen, 1985). ,jid 
mbg;gilf; fl;lisg;gbkkhff; nfhz;Nl 
thdpay; Ma;Tfs; epfo;j;jg;gl;ld.  
 ,t;thW rhjhuzfhy tpQ;Qhdj;jpid> xU 
fl;lisg; gbkkhdJ topelj;jpr; nry;Yfpd;w 
NghJ mjid mbahff; nfhz;L 
cUthf;fg;gLk; tpjpfs;> nfhs;iffs;> 
fUtpfspd; cUthf;fk; vd;gd 
mf;fl;lisg;gbkj;jpid cWjpg;gLj;JtNjhL> 
rhjhuzfhy tpQ;Qhd Ma;Tr; nraw;ghl;bd; 
tprhypg;gpw;Fk;> mjd; cWjpj;jd;ikf;Fk; 
fhyhaikfpd;wd.fl;lisg;gbkj;jpw;Fk; 
gupNrhjidf;FkpilNa cld;ghlhd KbTfs; 
fpilf;fg; ngWtijNa rhjhuzfhy 
tpQ;Qhdq;fs; ,yf;fhff; nfhz;bUf;Fk;.  
 VyNt Kd;nkhopag;gl;l fl;lisg; 
gbkq;fspy; jtWfs;> rpf;fy;fs; Vw;gLk; NghJ 
Fwpj;j fl;lisg; gbkq;fspd; tpjpfs; 
khw;wj;jpw;Fl;gLj;jg;gl;L gpuNahfpf;fg;gLk;. 
,ijr; rhjhuz khw;wk; vdTk;> cld;ghl;L 
uPjpahd Gul;rp vdTk; $wyhk;. ,J ,Uf;fpd;w 
rhjhuzfhy tpQ;Qhdq;fspy; vj;jifa 
ghjpg;gpidAk; Vw;gLj;Jtjpy;iy. ,jpYs;s 
jtWfSk; rpf;fy;fSk; fhyNthl;lj;jpy; rPH 
nra;ag;gLfpd;wd.  
 tpQ;Qhd tsHr;rp tuyhw;wpy; Gjpjhf 
Kd;nkhopag;gLk; fl;lisg; gbkkhdJ 
rhjhuzfhy tpQ;Qhdq;fshfr; nraw;gLfpd;w 

NghJ tpQ;Qhdpfs; jq;fsJ Ma;Tr; 
nraw;ghl;bidf; Fwpj;j mf;fl;lisg;gbkj;jpw;Fs; 
cs;slf;fpapUg;gjhy; ,tHfs; jkJ mbg;gil 
ek;gpf;iffs;> tpOkpaq;fs; vd;gitfisg; 
gfpHe;J nfhs;tH. ,jdhy; vy;yh 
tpQ;QhdpfspdJ Ma;Tr; nraw;ghLfSk; 
,f;fhyfl;lj;jpy; xNu fl;lisg; gbkj;jpid 
mbnahl;ba tifapNyNa fhzg;gLk;. ,t;thW 
vy;yh tpQ;QhdpfSk; rhjhuzfhy 
tpQ;Qhdj;jpy; xNu mbg;gilapw; nraw;gLtjd; 
Ngwhf rhjhuzfhy tpQ;Qhdq;fspy; Vw;gLfpd;w 
GjpHfis tpLtpf;Fk; nraw;ghNl eilngWk;.  
 epA+w;wdpd;<Hg;G tpir njhlHghd fl;lisg; 
gbkj;jpy; fhe;jtpay;> kpd;dpaw; rf;jpfspd; 
nraw;ghl;bid mtjhdpg;gpd; ,uz;L 

kpd;Ndw;wg;gl;l rlq;fs; (Bodies) xd;W 
kw;nwhd;wpidr; rf;jp %yk; ftUfpwJ vd;w 
tpsf;fkhdJ fzpjtpay; tpjpfs; %yk; 
cWjpg;gLj;Jfpd;wJ. ,jd;gb kpd;Ndw;wg;gl;l 
,t; ,uz;L rf;jpfSk; vjpHtHf;f tpisT 
tpjpapd;gb Xa;tpw;F tUfpd;wJ vd;w 
,t;tpsf;fkhdJ fhe;jtpaw; rf;jpf;Fk; 
nghJthdjhfNt fhzg;gl;lJ. mjhtJ ,uz;L 
fhe;j KidfSk; xd;iw xd;W ftUjy; kw;Wk; 
js;Sjy; nraw;ghLfs; ,t; vjpHtHf;f 
tpjpapdbg;gilapNyNa vjpHT $wg;gl;lJ. 
,Ug;gpDk; kpd;dpaw; rf;jpAk;> fhe;jtpaw; 
rf;jpAk; xd;whf ,izfpd;wNghJ <Hg;Gtpir 
njhlHghff; $wg;gl;l ,t;tpsf;fj;jpy; rpf;fy;fs; 
vOe;jd.  
 ,J njhlHghd gupNrhjid epfo;j;jg;gl;l 
NghJ> ,aq;Fk; kpd;Ndw;wq;fs; Xa;tpypUf;Fk; 
NghJ kpd;rf;jpf;F Nkyhf fhe;jrf;jpapid 
ntspg;gLj;jpd. mNjNghy ,aq;Fk; fhe;jk; 
Xa;tpypUf;Fk; NghJ fhe;j rf;jpf;F Nkyhf kpd; 
rf;jpfis ntspg;gLj;jpd vd;gJ 
mtjhdpf;fg;gl;lJ. epA+w;wdpd; fl;lisg;gbkj;jpy; 
Vw;gl;l ,j;jifa Gjpupid khf;];nty; 
njspthd Kiwapy; jPHj;jhH.,tuJ 
tpsf;fj;jpd;gb xspahdJ tpahgpj;Jr; nry;Yk; 
miyahf ,Ue;jhy; fhw;ww;w ntw;wplj;jpy; 
guTtjw;F VjhtJ xd;W ,Uf;f Ntz;Lk;. 

mj;jifa xd;Nw <jH (Ether) MFk;. ,J 

ntspapy; (Space) epuk;gpAs;sJ vd;gJ vLj;Jf; 

fhl;lg;gl;lJ (James Jeans, 1946) ,jd; gpd;dH 
<Hg;G tpirapd; mbg;gilapy; fhe;jtpay; kw;Wk; 
kpd;dpay; vd;gitfspy; Vw;gl;l jtWfs; 
fisag;gl;ld. 
 Gjpa njhiyNehf;fpf; fz;Lgpbg;ghdJ 

nfhg;gzpfrpdhy; (Copernicus) Kd;nkhopag;gl;l 
#upaika thdpaypy; tUlhe;j ,lkhwy; 

tpj;jpahrk; (Parallax) njhlHghd tpsf;fj;jpidg; 
Gul;rpfukhd vjpHT$wyhfTk;> epA+w;wdJ 
gpwpd;rpg;gpah ntspaplg;gl;L RkhH E}W 
Mz;Lfspd; gpd; mw;T+l; ,ae;jpuj;jpd; (Atwood 

Machine) fz;Lgpbg;ghdJ epA+w;wdJ ,uz;lhtJ 
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tpjpapypUe;j re;Njfj;jpidj; 
njspTgLj;jpajidAk;> Nghfy;l; cUthf;fpa 
cgfuzk; xsp ePupy; nry;tij tplTk; fhw;wpy; 
Ntfkhfr; nry;Yk; vd;gijf; fhl;baijAk; 
$wyhk;. 
 rhjhuzfhy tpQ;Qhdq;fs; tpQ;Qhd 
Kd;Ndw;wq;fs; midj;jpdJk; jpul;rpahd 
tbtkhfNt fhzg;gLtjdhy; ,it 
Ma;tpd;NghJ Vw;gLk; GjpHfis vg;NghJk; 
tpLtpj;Jf; nfhz;NlapUf;Fk; ,jid Njhk]; 
$d; rhjhuzfhy tpQ;Qhdq;fspd; gz;ghdJ 

‘GjpHfis tpLtpj;jy; ’(Puzzle – Solving) vd 

tpgupf;fpd;whH (Thomas Kuhn, 1970). mjhtJ 
rhjhuzfhy tpQ;Qhdq;fs; Ma;tpd; NghJ 
Vw;gLk; midj;Jg; gpur;rpidfSfSf;Fkhd 
jPHtpidAk; nfhz;bUg;gjpy;iy vd;gjhy; 
GjpHfis tpLtpj;jy; vd;gJ rhjhuzfhy 
tpQ;Qhdj;jpd; mbg;gilg; gz;ghff; 
fhzg;gLfpd;wJ. 
 fl;lisg; gbkkhdJ Nfhl;ghl;L uPjpahfNth 
my;yJ gupNrhjid uPjpahfNth vOk; 
midj;Jg; gpur;rpidfisAk; jPHf;fNtz;Lk; vd 
vjpHghHf;fg;gl;lJ. vdpDk; tpQ;Qhdpfs; jkJ 
Ma;Tr; nraw;ghl;bd; NghJ mrhjhuz 
epiyfis mtjhdpg;gJz;L. ,J rhjhuzfhy 
tpQ;Qhdj;ij topelj;jpr; nry;Yk; fl;lisg; 
gbkj;jpidf; nfhz;L jPHf;fg;gLfpd;wJ. 
gjpndl;lhk;> kw;Wk; gj;njhd;gjhk; 
E}w;whz;Lfspy; epA+w;wdJ fl;lisg;gbkkhdJ 
thdpay; Ma;tpy; gpuNahfpf;fg;gl;l NghJ 
mf;fl;lisg; gbkj;jpd; fzpjtpay; El;gq;fspy; 
Vw;gl;l gpur;rpidfis ,jw;Fr; rhd;whff; 

$wyhk;. ,J A+yH(Euler)>nyf;whd;[;(Lagrange)> 

yhg;yh];(Laplace) kw;Wk; Nfh];(Gauss) 
Nghd;Nwhuhy; jPHj;J itf;fg;gl;lJ. 
 tpQ;Qhdpfs; r%fkhdJ rhjhuz fhyj;jpy; 
jkJ Ma;Tj; Jiwapy; epfOk; gpur;rpidfis 
Ma;tpw;F topfhl;Lk; fl;lisg;gbkj;jpid 
Mjhukhff; nfhz;L tiuaWj;Jf; nfhs;tNjhL> 
Fwpg;gpl;l gpur;rpidf;fhd jPHitAk; fz;Lgpbf;f 
KaYtH. ,f;fhy tpQ;Qhdpfs; jkJ fl;lisg; 
gbkj;jpd; vy;iyfspw;F cl;glhj 
gpur;rpidfisg; ngsjPf mjPjg; 
gpur;rpidfshff; fUjp  mtw;iw epuhfupf;f 
KaYtH my;yJ jkJ Ma;Tj; Jiwf;F 
mg;ghw;gl;litnadf; fUjp mtw;iwf; 
ftdj;jpw; nfhs;shky; tpLtH. ,jdhNyNa 
rhjhuzfhy tpQ;QhdkhdJ fl;lisg;gbk 
Kd;nkhopit Vw;Wf;nfhz;L> mjd; GjpHfis 
tpLtpf;Fk; nray;Kiwapy; tpQ;Qhd Ma;tpid 
Kd;ndLj;Jr; nry;Yk; vdg;gLfpd;wJ. 
 ,t;thW tuyhw;wpy; fl;lisg; gbkkhdJ 
Ma;tpid topelj;jpr; nry;Yfpd;w NghJ 
Ma;tpd; NgwhaikAk; vy;yhg; 
gpur;rpidfSf;Fk;> rpf;fy;fSf;Fk; jPHT fhz 
Kbahj epiy fhzg;gLkhapd; 

mf;fl;lisg;gbkk; Fwpg;gpl;l vy;iyapidj; 
jhz;b Ma;tpid epfo;j;j Kbahj ,f;fl;lhd 
epiyapy; ,Uf;Fk;. ,jidj; Njf;f epiy vdf; 
$wyhk;. ,j;jifanjhU epiy Vw;gLfpd;wNghJ 
,Jtiu rhjhuzfhy tpQ;Qhd Ma;Tfspy; 
ftdj;jpw; nfhs;sg;glhj tplaq;fs;> njsptw;w 
tplaq;fs; my;yJ mrhjhuzkhdJ vdf; 
iftplg;gl;l tplaq;fs; vd;gitfs; kPJ 
tpQ;Qhdpfs; r%fk; jq;fsJ ghHitiar; 
nrYj;Jk;. ,e;epiyia ehk; gpd;tUk; tuyhw;W 
cjhuzk; %yk; njspTgLj;jyhk;. 

 mup];Nlhl;bypd; gpd;dH njhykp ‘GtpNa 

gpugQ;rj;jpd; ikak;’ vd;w fUj;jpid jdJ 

my;khn[];l; (Almagest) vDk; E}y; %yk; 
Kd;itj;J Gtpia ikakhff; nfhz;L 
mf;fhyj;jpy; mwpag;gl;l midj;Jf; fpufq;fSk; 
RoYfpd;wd vd vLj;Jf; tpsf;fpdhH. ,jid 
mbg;gilahff; nfhz;Nl fpNuf;f> kj;jpa fhy 
thdpay; Ma;Tfs; epfo;e;jd. Gtp ikathdpay; 

(Geocentric Astronomy) vLj;Jf; $wpa tpsf;fq;fs; 
gjpd;%d;whk; E}w;whz;L thdpayhsHfshy; 
tpdtg;gl;l tpdhf;fSf;Fg; gjpyspf;ff; 
$batifapy; mikatpy;iy vd;gjdhy;> 
Fwpg;gpl;l ,f;fl;lisg; gbkkhdJ Njf;f 
epiyapid mile;J neUf;fbf;Fs;shfpaijg; 
gjpd;%d;whk; E}w;whz;ilr; NrHe;j Ie;jhk; 

my;Nghd;NrhtpdJ (Alfonso) fUj;JfSk;> 
gjpdhwhk; E}w;whz;bypUe;j nfhg;gdpfrpd; 

rfghbahd nlhkpdpNfh B nethuhtpd; (Domenico 

de Novara) fUj;JfSk; kpfj; Jy;ypakhfj; 

njspTgLj;jpd. “gpugQ;rj;ijg; gilg;gjw;F 
Kjy; ,iwtd; vd;idf; fye;jhNyhrpj;J 
,Ug;ghuhapd; mtupw;F ey;y gy MNyhridfs; 

fpilj;jpUf;Fk;” vd my;Nghd;Nrh Fwpg;gpl;lhH. 

nlhkpdpf;Nfh B nethuh “,aw;ifapd; 
cz;ikf;F neUf;fkhdjhAk;> jtWfis 
cs;thq;fpa rupahfTk; njhykpapd; 

Kiwtutpy;iy” vdf;$wpa ,j;jifa 
fUj;Jf;fs; ,f;fl;lisg; gbkj;jpd; 
Njf;fepiyapid vLj;Jf; fhl;baJ. ,t;thW 
Njf;fepiy miltJ vd;gJ xU fl;lisg; 
gbkj;jpy; epyTfpd;w mrhjhuz Njhw;wg;ghL 
vdyhk;. ,j;jifa mrhjhuz Njhw;wg;ghLfs; 
mjpfupj;Jr; nry;Yfpd;w NghJ neUf;fb Vw;gl;L 
Gjpa fl;lisg; gbkj;jpd; fz;Lgpbg;Gf;fhd 
mtrpk; cUthfpwJ.  
 
rhjhuz fhyj;jpw;Fg; gpd;duhd neUf;fbepiy 
 neUf;fb epiy vd;gJ Ma;tpd;NghJ 
fl;lisg; gbkq;fspw;Fg; Gwk;ghf> mjhtJ 
fl;lisg; gbkj;jpy; $wg;gl;l tpjpfspw;Fk; 
tpsf;fq;fspw;Fk; Kuzhd Kiwapy; KbTfs; 
ngwg;gLtijf; Fwpf;Fk;. ,jd;Ngwhf Fwpj;j 
fl;lisg; gbkk; njhlHghf khw;wPlhd 
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fUj;Jf;fs; Kd;nkhopag;gl Ntz;ba Njit 
Vw;gLfpwJ. 
 neUf;fbepiy vd;gij gpd;tUk; cjhuzk; 
%yk; tpsf;f KbAk;. GNsh[p];Njhd; njhlHghf 

Ma;tpid Nkw;nfhz;l gpwp];l;yp (Priestley) 
GNsh[p];Njhd; Nfhl;ghl;by; rptg;G ,ur 

xl;irl;by; (Red Oxide of Marcury) vd;gjpy; 

iejureP nuhf;irl; thA (N2O) vd;w gjhHj;jk; 
,Ug;gjid vLj;Jf; fhl;bdhH. ,J 
GNsh[p];Njhd; Nfhl;ghl;by; Vw;gl;lnjhU 
mrhjhuz epiyahFk;. ,e;epiy ,f;Nfhl;ghl;by; 
neUf;fbapid Vw;gLj;jpaJ. 1775 ,d; gpd;dNu  
yhNthrpaH (Lavoisier) rptg;G ,ur xl;irl; (Red 

Oxide of Mercury) ntg;gNkw;wy; %yk; ngwg;gLk; 
nghJthd thA vd;gij vLj;Jf; fhl;b ,jid 

xl;rprd; vdg; ngaupl;lhH (Thomas Kuhn, 1977).  
 gjpndl;lhk; E}w;whz;by; epA+w;wd; jdJ 
ngsjPftpaw; fl;lisg;gbkk; %yk; xspapay; 
Ma;tpy; fhyk;(Time)>ntsp(Space)kw;Wk; Xl;l 

Ntfk; (Speed) vd;gd rhHgw;wit vd vLj;Jf; 

fhl;baNjhL <jH (Ether) rhjhuzkhf rhHgw;w 
ntspapy; gutpAs;sJ vdTk; $wpdhH. 
,f;fUj;jhdJ gupNrhjidapd; NghJ 
ntw;wpfukhd Kbtpidj; jutpy;iy vd;gjhy; 
gj;njhd;gjhk; E}w;whz;by; epA+w;wdpd; 
ngsjPftpaypy; mrhjhuz epiy Vw;gl;lNjhL 
Gjpa neUf;fbfSk; cUthfpd. ,j;jifa 
nraw;ghl;bidf; nfhz;ljhfNt rhjhuzfhy 
tpQ;Qhdq;fs; fhzg;gLk;. tpQ;Qhd tuyhw;wpy; 
Kd;nkhopag;gLk; fl;lisg; gbkq;fs; rhjhuz 
Ma;Tfis top elj;jpr; nry;tjw;F 
mtrpakhdit. vdpDk; mit neUf;fbfspw;F 
Clhfg; Gul;rpfis Vw;gLj;jj; J}z;LfpwJ 
vdyhk;. 
 
mwpT tsu;r;rpapy; Gul;rp tpQ;Qhdq;fspd; 
Njhw;wk; 
 rhjhuzfhy tpQ;Qhdj;jpid topelj;jpr; 
nry;Yk; fl;lisg; gbkj;jpy; Vw;gLk; mrhjhuz> 
neUf;fb epiyfshy;mjw;F khw;wPlhf 
Kd;nkhopag;gLk; Gjpa fl;lisg; gbkkhdJ 
Gul;rp tpQ;Qhdk; vdg;gLk;. ,j;jifa 
tpQ;QhdkhdJ VyNtAs;s fl;lisg; 
gbkj;Jld; njhlHGgl;l xd;whf ,Uf;fpd;w 
mNjNtis mjw;F NtWgl;l KbTfisAk; 
tpsf;fq;fisAk; nfhz;L fhzg;gLk;. 
 VyNt> Njhw;wg;ghLfisj; njspthf 
tpsf;fpa fl;lisg; gbkkhdJ Gul;rpf;fhyj;jpy; 
mjd; tpsf;fq;fisAk;> rpwe;j jd;ikfisAk; 
,oe;j epiyapy; fhzg;gLtjhy; ,jw;F 
khw;wPlhf Kd;nkhopag;gLk; Gjpa 
fl;lisg;gbkkhdJ Gul;rp tpQ;Qhdq;fshf 
mikfpd;wd. 
 thdpay; tuyhw;wpid Nehf;Ffpd;w NghJ 
njhykpapd; thdpaypypUe;J nfhg;gzpfrpd; 

thdpaiy Nehf;fpa efHr;rpapid xU 
Gul;rpahff; nfhs;syhk;. nfhg;gzpfrpw;F Kd;dH 
njhykpapd; thdpayhdJ GtpNa gpugQ;rj;jpd; 
ikak; vd;wNjhL #upaidAk; re;jpuidAk; 
fpufq;fshfNt fUjpd. Mdhy; Gtpia mt;thW 
fpufkhff; fUjtpy;iy. khwhf nfhg;gzpfrpdJ 
fl;lisg; gbkkhdJ #upaNd gpugQ;rj;jpd; 
ikak; vd;wNjhL kl;Lky;yhky; Vida 
fpufq;fisg; Nghd;W GtpAk; xU fpufk; vd 

tpsf;fpaJ (Thomas Kuhn, 2000). 
 ,t;thW thdpaypy; khw;wPlhf 
Kd;nkhopag;gl;l nfhg;gzpfrpd; fl;lisg; 
gbkkhdJ njhykpapd; tpsf;fq;fspypUe;J 
khWgl;ljhfTk;> Gul;rpfukhfTk; mike;jpUg;gij 
mtjhdpf;fyhk;. ,t;thW Gul;rpf; 
fz;Lgpbg;GfshdJ ,jw;F Kd;Ds;s 
tpsf;fq;fSld; ,ize;jjhf ,Ug;gjpy;iy. 
,q;F Kd;nkhopag;gLk; nfhs;iffs; VyNtAs;s 
nfhs;ifia vt;thW Kw;whf tpsf;f Kbahj 
epiy fhzg;gLfpd;wNjh mNjNghd;W gioa 
nfhs;ifAk; Gjpa nfhs;ifia 
tpsf;ff;$bajhfTk; mikahJ. ,Ug;gpDk; 
gioa nfhs;ifia mbg;gilahff; nfhz;l 
fz;Lgpbg;Ng ,q;F ,lk;ngWfpd;wJ vd;gJ 
ftdj;jpy; nfhs;sj;jf;fjhFk;.  
 mjhtJ>njhykpapd; thdpaypy; fpufq;fs; 
Gtpiar; Rw;Wfpd;wd vd tpsf;fg;gl;lJ. Mdhy; 
nfhg;gzpfrpd; thdpaypy; fpufq;fs; #upaidr; 
Rw;Wfpd;wd vdg;gl;lJ. ,f;fUj;jpid 
Nehf;Ffpd;w NghJ ,t;tpUtuJ fUj;JfspYk; 
fpufq;fs; gw;wpa nrhy;yhly; fhzg;gbDk; 
,it ,uz;Lk; Njhw;wg;ghl;bid tpsf;Ftjw;F 
,uz;L tpj;jpahrkhd Kiwfis Kd;itj;jij 
mtjhdpf;fyhk;. ,itfspy; nfhg;gzpfrpd; 
KiwNa cz;ikapy; Njhw;wg;ghL njhlHghf 
ajhHj;j epiyapid tpsf;Ftjhy; ,t; thdpay; 
fl;lisg;gbkkhdJ thdpaw;Gul;rp vdg;gl;lJ. 
,t;tpuz;L thdpay; nfhs;iffisAk; vLj;J 
Nehf;Ffpd;w NghJ njhykpapdJ Kiw 
nfhg;gzpfrpd; Kiwapid tpsf;ftpy;iy. 
mNjNghd;W nfhg;gdpfrpa Kiwapy; njhykpapd; 
Kiw vt;tplj;jpYk; epahapf;fg;glTkpy;iy 

(Thomas Kuhn, 2000). ,q;F ,aw;ifj; 
Njhw;wg;ghl;bw;Fupa nghUj;jg;ghl;bidNa 
nfhg;gzpf]; ftdj;jpw;nfhz;L 
,t;tpsf;fj;jpid vLj;Jf;fhl;bdhH vdyhk;. 
 Gul;rp tpQ;Qhdk; vd;gJ rhjhuzfhy 
tpQ;Qhdq;fspypUe;J rLjpahfj; Njhw;wk; 
ngWkfpd;w xd;wy;y. rhjhuzfhy 
tpQ;Qhdj;jpy; fhzg;gLk; mrhjhuz 
epiyapidr; rPH nra;tjw;fhf fhyNthl;lj;jpy; 
Nkw;nfhs;sg;gLk; gupNrhjid KbTfNs 
Gul;rpfshf mikAk;. ,jidg; gpd;tUk; 
ngsjPftpay; vLJ;Jf;fhl;L %yk; tpsf;fyhk;. 
thA ,urhadtpaypy; xl;rprd; fz;Lgpbg;ghdJ 

xU Gul;rp tpQ;QhdkhFk;. ‘Vnddpy; 
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,urhadtpayhsHfshd rPy;yp (Scheele)> 

gpwp];l;yp (Priestley), kw;Wk; yhNthrpaH (Lavoisier) 
Nghd;NwhH ,J njhlHghd Ma;Tfspy; 
KOikhf <Lgl;ldH. xUtifapy; ,tu;fs; 
xl;rprd; fz;Lgpbg;gpid epfo;j;jpatu;fs; 

vdyhk;. ,Ug;gpDk; N[hf;rpak; ngf;fH (Joachim 

Becher) GNsh[p];Njhd; Nfhl;ghl;bid 
Kd;nkhope;jikNa xl;rprd; fz;Lgpbg;gpw;F 

mbg;gil MjhukhfpaJ (Barnes, 1982).  
 ,urhadtpay; tuyhw;wpid vLj;J 

Nehf;Ffpd;w NghJ gpwP];l;yp (Priestley) vLj;Jf; 
fhl;ba tspkz;ly thAitf; ftUk; xUtif 
thA vd;w fUj;jpd; jiyfPo; tbtkhf ,ij 
yhNthrpaH tspkz;ly thAtpypUe;J 
NtWgl;lJ vdf; fhl;baJ ,JtiuAk; 
gpwP];l;ypapd; fUj;jpy; cs;slf;fg;glhj xU 
Gjpa Kbthf miktjhy; ,J Gul;rp tpQ;Qhdk; 

vd miof;fg;gl;lJ (Thomas Kuhn, 1978). 
 rhjhuz fhyj;jpy; Njhw;wg;ghL njhlHghf 
tpsf;fkspf;Fk; fl;lisg;gbkkhdJ 
mj;Njhw;wg;ghl;bw;Fg; nghUj;jkhd tpsf;fkspf;f 
Kbahjtplj;J Njhw;wg;ghl;bw;Fg; nghUj;jkhd 
tpsf;fq;fis mspg;gJ vd;gJ fl;lisg;gbk 
khw;wq;fisg; Gul;rpfu tbtpNy nfhz;L 
nry;yf; fhuzkhf mikAk; vdf; $wyhk;. 
 rhjhuz fhyj;jpy; tpQ;Qhd Ma;tpid 
topelj;jpr; nry;Yk; fl;lisg; gbkkhdJ 
gy;tifg;gl;l epiyfspidj; jhz;b Gul;rp 
tpQ;Qhdkhf khw;wkilAk;. rhjhuzfhy 
tpQ;Qhdq;fs; GjpHfisj; jPu;g;git vd;gjhy; 
rhjhuzfhy Ma;Tr; nraw;ghl;by; tpsf;f 
Kbahj tplaq;fs; cUthfpd;w NghJ mit 
mrhjhuz epiyapidj; Njhw;Wtpf;fpd;wd. 
,jd;Ngwhf mit neUf;fb epiyapid 
milAk;. ,t;thwhd epiyahdJ Gjpa 
fl;lisg; gbkj;jpd; Kd;nkhopNthL epug;gg;gLk;. 
,jd;%yk; gioa fl;lisg;gbkkhdJ 
iftplg;gLtNjhL> Gjpa fl;lisg;gbkkhdJ 
Gul;rp vd;w xOq;fpy; Kd;nfhz;Ltug;gLfpd;wJ. 
,g;NghJ Gul;rpahd ,f;fz;Lgpbg;ghdJ kPz;Lk; 
tpQ;Qhd Ma;Tr; nraw;ghl;by; rhjhuzfhy 
tpQ;Qhd Ma;tpw;F mbg;gilaha; mike;J 
Ma;tpid topelj;jpr; nry;fpwJ.  
 $dpdJ mgpg;gpuhag;gb tpQ;Qhdj;jpd; 
tuyhwhdJ rhjhuzfhy> Gul;rp tpQ;Qhdq;fs; 
vd;w mbg;gilapy; mikfpd;wd. Gul;rpahdJ 
rhjhuzkhdjy;y mit Jupjkhd 
Kd;Ndw;wj;jpidf; nfhz;bUg;gNjhL rhjhuzfhy 
tpQ;Qhdj;jpypUe;J gz;G uPjpahf 
NtWgl;ljhFk;. Gul;rpahdJ ,Uf;fpd;w 
xOq;fpdJ ek;gpf;if my;yJ nraw;ghLfis 
khw;wpaikf;Fk; gz;gpidf; nfhz;lJ 
vd;gjdhy; rhjhuz fhyj;jpy; Fwpj;j fl;lisg; 
gbkj;jpid mbnahl;ba tifapy; 
Nkw;nfhs;sg;gl;l vy;yhtifahd fz;Lgpbg;G 
fisAk; ghJfhg;gjhf ,J xUNghJk; 

miktjpy;iy. ,jid NtW thHj;ijapy; 
$Wtjhapd; tpQ;QhdkhdJ mjd; 
fl;lisg;gbkj; Njhw;w fhyj;jpy; Njhw;wg;ghL 
njhlHghf vLj;Jf; $wpa tpsf;fq;fspid mjd; 
Gul;rpf; fhyj;jpy; ngWtjpy;iy vdyhk;.  
 
KbTiu 
 tpQ;Qhdpfs; rhjhuzfhy tpQ;Qhdq;fspy; 
Ma;tpw;F topfhl;Lk; fl;lisg; gbkq;fis 
Nrhjidf;Fl;gLj;Jfpd;w NghJ mrhjhuzkhd 
KbTfs; fpilf;fg; ngWtjdhNyNa Fwpj;j 
mf;fl;lisg;gbkk; njhlHghd re;Njfq;fs; 
vOfpd;wd. ,JNt mrhjhuz epiyahFk;. 
,e;epiyapidj; jpUj;jp Fwpj;j fl;lisg; 
gbkj;ijj; njspTgLj;j tpQ;Qhdpfs; KaYtH 
my;yJ mtw;iwf; ftdj;jpw; nfhs;shjthW 
iftpLtH. ,t;thwhd mrhjhuz Njhw;wg;ghLfs; 
mjpfgl;r rpf;fy;fisAk;> gpur;rpidfisAk; 
fl;lisg; gbkj;jpy; Vw;gLj;Jfpd;w NghJ 
rhjhuzfhy tpQ;Qhdr; nraw;ghlhdJ NkYk; 
gytPdg;gLj;jg;gLfpwJ. ,J mwpT uPjpahf 
VyNtAs;s fl;lisg;gbkj;jpd; kPJ Vw;gLfpd;w 
cld;ghlw;w epiyAk;> khw;wPlhd 
fUj;Jf;fshfTk; mikfpd;wd. ,e;epiyapy; 
gpupnjhU fl;lisg;gbkk; Kd;nkhopag;gLfpd;wJ. 
,JNt Gul;rpepiyahFk;.  
 ,t;thW Gul;rpapd; %yk; tpQ;Qhdj;jpy; 
mbg;gilf; Nfhl;ghLfs; khw;wg;gLtJ 
,ay;ghdNjahFk;. ,g;Gul;rpfshf Kd;nkhopag;gLk; 
fl;lisg;gbkkhdJ epfo;fhyj;jpy; neUf;fb 
epiyapidj; Njhw;Wtpj;J gpur;rpidf;Fupa 
jPHtpid kpfj; njspthf toq;Ffpd;wJ. ,t;thW 
tpQ;Qhdj;jpdJ tuyhw;wpid kpf EZf;fkhf 
Ma;tpw;Fl;gLj;Jfpd;w NghJ rhjhuzfhy 
tpQ;Qhdk;> GjpHfis tpLtpj;jy;> mrhjhuz 
epiy> neUf;fb> Gul;rp vd;w mbg;gilapy; 
tpQ;Qhdk; tsHe;J nry;Ytij mtjhdpf;fyhk;. 
,jpy; rhjhuz tpQ;QhdKk; Gul;rp tpQ;QhdKk; 
mwpT tsu;r;rpapy; gq;fspf;fpd;wd vdyhk;.  
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