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9th  book Unit - 12 jdpkq;fspd; tifg;ghl;L ml;ltiz 
10th book Unit - 8 jdpkq;fspd; Mth;j;jd tifg;ghL 

11th chemistry vol -1 Unit  - 1 Ntjpapaypd; mbg;gilf; fUj;Jf;fs; 
kw;Wk; Ntjpf; fzf;fPLfs; 

11th chemistry vol -1 Unit  - 3 jdpkq;fspd; Mth;j;jd tifg;ghL 

12th chemistry vol -1 Unit  - 1 cNyhftpay; 
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8th  book Unit  - 14 mkpyq;fs; kw;Wk; fhuq;fs; 

9th  book Unit - 14 mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gfs; 

10th book Unit - 9 fiury;fs;  

Unit - 10 Ntjptpidfspd; tiffs; 

12th chemistry vol -2 Unit - 8 madpr; rkepiy 

Oxidation and Reduction 
9th  book Unit - 13 Ntjpg;gpizg;G 

11th che vol - 1 Unit - 1 Ntjpapaypd; mbg;gilf; fUj;Jf;fs; 
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Elements of compounds 

9thmwptpay; 
Ntjpapay; 
myF 12 

 

jdpkq;fspd; tifg;ghl;L ml;ltiz 
 
mwpKfk;:  
 
ehk; ,e;j cyfpy; gy;tifj; jd;ikAila nghUs;fNshL ,Uf;fpNwhk;. 
,it midj;Jk;> jdpkq;fs; ntt;NtW Kiwapy; ,ize;jikahy; 
cUthdit. vy;yh jdpkq;fSk; mtw;wpd; jd;ik kw;Wk; gz;Gfspy; 
jdpj; jd;ik cilait. xd;W Nghy; kw;nwhd;W ,Uf;fhJ. 
,j;jdpkq;fisnay;yhk; mtw;wpd; gz;Gfspd; mbg;gilapy; 
thpirg;gLj;j mwptpay; mwpQh;fs; xU topiaj; Njbf; nfhz;bUe;jdh;. 
1800 ,y; 31 jdpkq;fs; kl;LNk mwpag;gl;bUe;jd. 1865 ,y; mJ 63 
jdpkq;fshfpaJ. jw;nghOJ 118 jdpkq;fs; mwpag;gl;Ls;sd. GJg;GJ 
jdpkq;fisf; fz;Lgpbf;Fk; NghJ mwpQh;fs; mtw;wpd; gz;Gfisf; 
Fwpj;J Gjpa Gjpa fz;Lgpbg;Gfis mwpe;J nfhs;s Muk;gpj;jdh;. ,ij 
xOq;FgLj;JtJ mwptpay; mwpQHfSf;F fbdkhfg; fhzg;gl;lJ. 
vdNt> ,tw;iw gz;Gfspd; mbg;gilapy; xOq;FgLj;j ,th;fs; xU 
jdpj;Jt Kiwiaj; Njbdh;. ,ij mbg;gilahff; nfhz;L jdpkq;fis 
vspjpy; milahsk; fz;L mtw;iw Muha;tJ vspJ vdf; fUjpdh;. 
Muk;g fhyk; Kjy; ,d;Wtiu gy;NtW mwpQh;fs; vLj;Jiuj;j 
jdpkq;fspd; tifg;ghL gw;wpa fUj;Jf;fis ,q;F fhz;Nghk;.  
 
jdpkq;fspd; tifg;ghl;by; Kw;fhyf; fUj;Jf;fs;:  
lhgh;dPhpd; Kk;ik tpjp: 
 
1817 ,y; N[hfd; Ty;/g;fhq; lhg;h;dPh; vDk; n[h;khdpa Ntjpayhsh; 
jdpkq;fis mtw;wpd; mZ epiwapd; mbg;gilapy; tifg;gLj;Jk; xU 
fUj;ij vLj;Jiuj;jhh;. ,th; jdpkq;fis xt;nthU njhFjpf;Fk; %d;W 
jdpkq;fs; nfhz;l FOf;fshf my;yJ njhFjpfshfg; gphpj;J 
mikj;jhh;. ,th; ,e;jf; FOf;fis "Kk;ik" vd;W Fwpg;gpl;lhh; (Kk;ik 
- %d;W).  
 
lhgh;dPh;> %d;W jdpkq;fis mtw;wpd; epiwapd; mbg;gilapy; VW 
thpirapy; mLf;Fk; NghJ eLtpy; cs;s jdpkj;jpd; mZ epiw kw;w 
,uz;L jdpkq;fspd; mZ epiwapd; ruhrhpf;F Vwj;jho rhpahf ,Uf;Fk; 
vd;W $wpdhh;. ,J lhgh;dPhpd; Kk;ik tpjp vd miof;fg;gLfpwJ. 
lhghPdPuhy; Kd;nkhopag;gl;l Kk;ik tpjpia vLj;Jiuf;fpwJ.  
 
vLj;Jf;fhl;L:Kk;ik njhFjp (1) ,y; xd;whk; kw;Wk; %d;whk; 
jdpkq;fspd; mZ epiwapd; $l;Lr;ruhrhp = 6.9 + 39.1 / 1 = 23. ,q;F 
eLtpy; cs;s jdpkk; Nrhbaj;jpd; mZ epiwAk; mJNt> mjhtJ  
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lhgh;dPhpd; Kk;ik tpjp 

Kk;ik njhFjp (1) Kk;ik njhFj (2) Kk;ik njhFjp (3) 
jdpkq;fs; mZ 

epiw 
jdpkq;fs mZ 

epiw 
jdpkq;fs; Atomic 

Mass 

Li 6.9 Cl 35.5 Ca 40.1 

Na 23 Br 79.9 Sr 87.6 

K 39.1 I 126.9 Ba 137.3 
 
Fiwfs;: 

• lhgh;dPuhy; mf;fhy fl;lj;jpy; %d;W njhFjpfspy; fz;L 
gpbf;fg;gl;l jdpkq;fspy; kl;LNk Kk;ikj; jdpkq;fisf; fhz 
Kbe;jJ. NkYk; vy;yh jdpkq;fSk; ,e;j Kk;ik tpjpf;F 
cl;gltpy;iy.  
 

• kpff; Fiwe;j mZ epiw kw;Wk; kpf mjpf mZ epiw nfhz;l 
jdpkq;fSf;F ,ijg; gad;gLj;j Kbatpy;iy. 

 
epA+yhe;jpd; vz;k tpjp:  
 
1866 ,y;> [hd; epA+yhe;J 56 mwpag; gl;l jdpkq;fis mtw;wpd; mZ 
epiwapd; mbg;gilapy; VW thpirapy; xOq;fikj;jhh;. mth; xt;nthU 
vl;lhtJ jdpKk; rq;fPjj;jpy; vl;lhtJ RUjpAk; Kjy; RUjpAk; (r> up> 
f> k> g> j> ep> r) xj;jpUg;gJ Nghy KjyhtJ jdpkj;jpd; gz;ig 
xj;jpUg;gijf; fz;lwpe;jhh;. ,J 'vz;k tpjp" vd;W mwpag;gl;lJ.  
 
fh;ehlf rq;fPjj;jpy; vz;kk; vd;gJ r> up> f> k> g>j>ep>r ,q;F KjypYk; 
filrpapYk; r tUtijf; fhzyhk;. ,ijg; NghyNt epA+yhe;jpd; 
vl;lhtJ jdpkk; G@hpd; 'F'. ,J Kjy; jdpkkhd 'H'-I jd; 
gz;Gfspy; xj;jpUg;gijf; fhzyhk;.  
 
epA+yhe;jpd; vz;k tpjpiag; gad;gLj;jp jdpk Nrhbfisf; fhz;f.  
(v.fh. Mg & Ca)  
i. F, Mg, C, O, B   ii. Al, Si, S, Cl, Ca  
 
Fiwfs;: 

• ,uz;L NtWg;gl;l jdpkq;fs; xNu ,lj;jpy; itf;fg;gl;l epfo;Tfs; 
eilngw;wJ. v.fh. Nfhghy;l; kw;Wk; epf;fy;.  
 

• Kw;wpYk; khWgl;l gz;Gfis cila rpy jdpkq;fs; mNj 
njhFjpapy; itf;fg;gl;ld (Nfhghy;l;> epf;fy;> gy;ybak;> 
gpshl;bdk; kw;Wk; ,hpbak; ,it `hNyhn[d; njhFjpapy; 
mikf;fg;gl;ld).  
 

• vz;k tpjpahdJ fhy;rpaj;ijf; fhl;bYk; mjpf mZ epiw 
nfhz;l jdpkq;fSf;F Vw;Gilajhf ,y;iy.  



 

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

 

 

• epA+yhe;J ml;ltizahdJ 56 jdpkq;fSf;fhf kl;LNk 
Nghlg;gl;lJ. gpw;fhyj;jpy; fz;Lgpbf;fg;glf; $ba jdpkq;fSf;F 
,lkpy;iy.  
 

• gpw;fhyq;fspy; fz;L gpbf;fg;gl;l mhpa thAf;fs; (ke;j thA.. 
epahd;> Mh;fhd;...) xd;gjhtJ jdpkj;jpw;Fk; Kjyhk; jdpkj;jpw;Fk; 
xj;j gz;igf; fhz;gpj;jd. v.fh. G@hpd; kw;Wk; Nrhbaj;jpw;F 
,ilapy; itf;fg;gl;l epahd;.  
 

nkz;nlyPtpd; jdpk thpir ml;ltiz:  
 
1869 ,y;> ,~pa Ntjpayhsh; bkpl;hp nkz;nlyPt; jdpkq;fspd; gz;Gfs;> 
mit mZ epiwapd; mbg;gilapy; mLf;fg;gLk; NghJ xU Fwpg;gpl;l 
,ilntspf;Fg; gpwF kWgbAk; tUtijf; fz;lwpe;jhh;. ,jd; 
mbg;gilapy; ,th; jdpk Mth;j;jd tpjpia cUthf;fpdhh;. ,e;j tpjp 
"jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfshdit mtw;wpd; 
Mth;j;jd nray;ghLfisg; nghWj;jJ" vdf; $WfpwJ. ,th; me;j 
Neuj;jpy; mwpag;gl;l 56 jdpkq;fis ,e;j tpjpapd; mbg;gilapy; 
mikj;jhh;. ,J jdpk ml;ltizapd; RUf;fk; vdg;gLfpwJ.  
 
nkz;nlyPt; jdpk thpir ml;ltizapd; rpwg;Gfs;:  
 

• ,jpy; vl;L ePz;l nrq;Fj;Jf; epuy;fSk; (njhFjpfs;) VO gLf;if 
my;yJ fpilkl;l epiufSk; (thpir) fhzg;gLfpd;wd.  
 

• xt;nthU njhFjpf;Fk; ,uz;L Jizj; njhFjpfs; A kw;Wk; B 
cz;L. xU njhFjpapy; fhzg;gLk; vy;yh jdpkq;fSk; xj;j 
gz;gpidg; ngw;wpUf;Fk;.  

 
 

• Kjd; Kiwahf jdpkq;fs; tphpthf rhpahd Kiwapy; 
tifg;gLj;jg;gl;ld. ,jdhy; xj;j gz;Gfis cila jdpkq;fs; 
xNu njhFjpapy; itf;fg;gl;ld. ,J Ntjpapay; Ma;it 
vspjhf;fpaJ.  
 

• xj;j gz;Gfis cila jdpkq;fs; xNu njhFjpapy; itf;fg;gl;L 
tifg;gLj;jg;gl;l NghJ rpy jdpkq;fs; mtw;wpw;fhd njhFjpapy; 
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itf;fg;gl Kbahky; NghdJ fz;lwpag;gl;lJ. Vndd;why; 
mtw;wpw;nfd;W jPh;khdpf;fg;gl;l mZ epiw jtW MFk;. ,J 
fz;lwpag;gl;L gpd; ,e;j jtW rhp nra;ag;gl;lJ. v.fh. Kjypy; 
nghpypaj;jpd; mZ epiw 14 vd mwpag;gl;lJ. ,ij nkz;nlyPt; 
kWgbAk; Muha;e;J mZ epiw 9 vdf; fz;lwpe;J rhpahd 
njhFjpapy; mij itj;jhh;.  

 

• me;j Neuj;jpy; fz;Lg;gpbf;fg;glhj jdpkq;fSf;F vd;W 
ml;ltizapd; gj;jpapy; ,lk; tplg;gl;lJ. mtw;wpd; gz;Gfs; $l 
Kd;dwpag;gl;ljhf mike;jJ. ,J Ntjpapay; Muha;r;rpia 
,d;Dk; J}z;Ltjhf mike;jJ. v.fh. nkz;nlyPt;> mYkpdpak; 
kw;Wk; rpypfhDf;Ff; fPNo tuf;$ba jdpkq;fSf;F vfh 
mYkpdpak; kw;Wk; vfh. rpypfhd; vdg; ngahpl;lhh;. NkYk; 
mtw;wpd; gz;Gfs; ,t;thWjhd; ,Uf;Fk; vd Kd;dwptpj;jhh;. 
mtuJ fhyj;jpNyNa gpd;dh; fz;Lg;gpbf;fg;gl;l n[h;khdpak; 
mthpd; $w;W rhp vd ep&gpj;jJ.  

 
FiwghLfs;: 
 

• gz;Gfspy; mjpf NtWghLs;s jdpkq;fSk; xNu njhFjpapy; 
itf;fg;gl;ld. v.fh. fbd cNyhfq;fshfpa nrk;G kw;Wk; nts;sp> 
nkd; cNyhfq;fshfpa Nrhbak; kw;Wk; nghl;lhrpaj;NjhL xNu 
njhFjpapy; itf;fg;gl;ld.  

 

• i`l;u[Df;F vd;W xU jdp ,lk; nfhLf;fg;gl Kbatpy;iy. 
mNyhfkhfpa i`l;u[d;> ypj;jpak;> Nrhbak; kw;Wk; nghl;lhrpak; 
Nghd;w nkd; cNyhfq;fNshL xNu njhFjpapy; itf;fg;gl;ld.  
 

• $bf;nfhz;Nl nry;Yk; mZ epiw vDk; tpjpia rpy Ntisfspy; 
fil gpbf;f Kbatpy;iy. v.fh: Co & Ni, Te & I  
 

• INrhNlhg;GfSf;F jdpahf ,lk; xJf;fg;gltpy;iy.  
 
n[h;khdpaj;jpd; gz;G:  
 

jdpkq;fs; nkz;nlyPtpd; 
Kd;dwptpg;G 
(1871)  

cz;ik gz;G 
(1886)  

mZ epiw  Vwf;Fiwa 72 72.59 
xg;glh;j;jp  5.5 5.47 
epwk; mlh; rhk;gy;  mlh; rhk;gy;  
Mf;i]bd; 
FwpaPL 

Es O2 Ge O2 

FNshiubd; 
jd;ik 

Es Cl4  Ge Cl4 
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etPd fhy jdpk thpir ml;ltiz:  
 
1913 y;> Mq;fpNya ,aw;gpayhsh; n`d;wp Nkh];;Ny vd;gth; jd;Dila 
X– fjph; rpijT Nrhjid %yk; jdpkq;fspd; gz;Gfs; mtw;wpd; mZ 
vz;izg; nghWj;J ,Uf;FNk jtpu mtw;wpd; epiwiag; nghWj;J 
,Uf;fhJ vd;W ep&gpj;jhh;. ,jd; tpisthf etPd fhy jdpk thpir 
ml;ltizahdJ mZ vz;zpd; VW thpirapy; mikf;fg;gl;lJ.  
 
,e;j etPd fhy ml;ltiz nkz;lyP/g; ml;ltizapd; xU tphpT 
gLj;jNy MFk;. nkz;lyP/g; ml;ltiz FWk; ml;ltiz vd;Wk; etPd 
ml;ltiz ePz;l ml;ltiz vd;Wk; mwpag;gLfpwJ.  
 
etPd Mth;j;jd tpjp:  
 
xU jdpkj;jpd; mZ vz;zhdJ (Z) mtw;wpYs;s GNuhl;lhd;fspd; (Neh; 
kpd; Rik) vz;zpf;ifia kl;Lk; Fwpg;gjpy;iy mtw;wpYs;s 
vyf;l;uhd;fspd; (vjph; kpd; Rik) vz;zpf;ifiaAk; Fwpf;fpwJ. 
jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfs; mtw;wpd; 
GNuhl;lhd;fspd; vz;zpf;ifiar; rhh;e;jit my;y; khwhf 
vyf;l;uhd;fspd; vz;zpf;ifiaAk; rhh;e;jjhFk;. vdNt etPd Mth;j;jd 
tpjpia ,t;thW $wyhk;. 'jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; 
gz;Gfs; mtw;wpd; mZ vz;fspd; jdpk thpir nray;ghLfshFk;". 
,e;j etPd tpjpia itj;J etPd jdpk thpir ml;liz 
cUthf;fg;gl;lJ.  
 
ePs thpir jdpk ml;ltiz mikg;gpd; rpwg;Gfs;: 
  

• midj;Jj; jdpkq;fSk; mtw;wpd; mjpfhpf;Fk; mZ vz;zpw;F 
Vw;whw;Nghy; mikf;fg;gl;Ls;sd.  

• jdpk ml;ltizapy; jdpkq;fs; fpilkl;lkhf thpirg;gLj;jg;gl;l 
mikg;G 'thpirfs;' vd miof;fg;gLfpwJ. nkhj;jk; VO 
thpirfs; cs;sd.  
 

• jdpkq;fs; mtw;wpd; mZf;fspy; cs;s $Lfspd; 
vz;zpf;iffSf;F Vw;g thpirfspy; mikf;fg;gLk;.  
 

• jdpk thpir ml;ltizapy; NkypUe;J fPohf nrq;Fj;jhf cs;s 
gj;jp njhFjpfs;' vdg;gLk;. jdpk ml;ltizapy; 18 njhFjpfs; 
cs;sd.  
 

• xt;nthU njhFjpapYk; cs;s jdpkq;fspd; gz;gpw;F Vw;g ,it 
gy FLk;gq;fshfg; gphpf;fg;gl;Ls;sd.  
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etPd jdpk thpir njhFjpfs;:  
 

 
 

 
jdpkq;fis njhFjpfshf thpirg; gLj;Jjy;:  
 
xU jdpkj;jpy; mtw;wpd; vyf;l;uhd;fs; cl;fUitr; Rw;wp $Lfspy; 
itf;fg;gl;Ls;sd vd;gij ehk; mwpNthk;. xt;nthU $Lk; xd;W my;yJ 
mjw;F Nkw;gl;l Jizf; $Lfisf; nfhz;Ls;sJ. ,tw;wpy; 
vyf;l;uhd;fs; xU Fwpg;gpl;l tifapy; epug;gg;gLfpd;wd.  
 
,e;j Jizf; $Lfs; s, p, d kw;Wk; f MFk;. Jizf;$Lfspy; 

vyf;l;uhd;fs; itf;fg;gl;Ls;s mikg;gpd; mbg;gilapy; jdpkq;fs; s, p, 
d kw;Wk; f vd ehd;F Jizj; njhFjpfshfg; gphpf;fg;gl;Ls;sd.  
 

1. s– njhFjp jdpkq;fs;: njhFjp 1 kw;Wk; 2-,y; cs;s jdpkq;fis 

rPuikf;Fk; NghJ filrp vyf;l;uhdhdJ s Jizf; $l;by; 

itf;fg;gLfpwJ. vdNt ,e;j jdpkq;fs; s– njhFjp jdpkq;fs; 
vd;W miof;fg;gLfpd;wd. i`l;u[d; jtpu njhFjp xd;wpd; 
jdpkq;fs; cNyhfq;fshFk;. ,it ePUld; tpidGHpe;J 
cUthf;Fk; fiuryhdJ fha;fwpfspypUe;J fpilf;Fk;. rptg;G 
rhaj;ij Cjh epwj;Jf;F khw;Wk;. ,e;jf; fiury;fs; mjpf 
fhuj;jd;ik nfhz;ljhff; fhzg;gLfpd;wd vdNt> ,it fhu 
cNyhfq;fs; vd;W miof;fg;gLfpd;wd. njhFjp 2 ,d; 
jdpkq;fSk; cNyhfq;fNs. ,it Mf;]p[NdhL ,ize;J 
Mf;i]Lfis cUthf;Ffpd;wd. Kd;G ,it 'Gtp' vd;W 
miof;fg;gl;ld. ,e;j Mf;i]Lfs; ePhpy; fiuAk; NghJ fhu 
fiury;fis cUthf;Ffpd;wd. vdNt> ,it fhu kz; 
cNyhfq;fs; vd miof;fg;gLfpd;wd.  

 
2. p - njhFjp jdpkq;fs;: ,it ml;ltizapy; 13 Kjy; 18 

njhFjpfs; tiu cs;sd. ,tw;wpy; Nghuhd;> fhh;gd;> iel;u[d;> 
Mf;]p[d;> GShpd; FLk;gk; kw;Wk; ke;j thAf;fs; (`Pypak; jtpu) 
mlq;Fk;. ,it gpujpepjpj;Jt jdpkq;fs; vd;W miof;fg;gLfpd;wd. 
p njhFjp nghpa mstpy; NtWgl;l jdpkq;fspd; rq;fkkhFk;. ,e;j 

FO njhFjpfs; 

1 fhu cNyhfq;fs;  

2 fhu kz; cNyhfq;fs;  

3 to 12  ,ilepiy cNyhfq;fs;  

13 Nghuhd; FLk;gk;  

14 fhh;gd; FLk;gk;  

15 iel;u[d; FLk;gk;  

16 Mf;]p[d; (m) rhy;Nfhd; FLk;gk;  

17 `hy[d;fs; / cg;gPdpfs;  

18 mhpa thA / ke;j thA  
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xU njhFjpapy; kl;LNk cNyhfq;fs;> mNyhfq;fs; kw;Wk; 
cNyhfg; Nghypfs; vd;w %d;W tifg;ghLk; fhzg;gLfpd;wd.  

 
3. d - njhFjp jdpkq;fs;: ,it 3 Kjy; 12 njhFjp tiu cs;s 

jdpkq;fis cs;slf;fpaJ. ,it jdpk ml;ltizapd; 
ikaj;jpy; fhzg;gLfpd;wd. ,tw;wpd; gz;Gfs; s njhFjp kw;Wk; p 
njhFjp jdpkq;fSf;F ,ilapy; fhzg;gLk;. vdNt> ,it 
,ilepiyj; jdpkq;fs; vd miof;fg;gLfpd;wd.  

 
4. f– njhFjp jdpkq;fs;: ,it yhe;jdj;ij mLj;Js;s 

yhe;jidLfs; vdg;gLk; 14 jdpkq;fisAk; Mf;bdj;ij 
mLj;Js;s Mf;bidLfs; vdg;gLk; 14 jdpkq;fisAk; 
cs;slf;fpajhFk;. ,it jdpk thpir ml;ltizapy; 
mbg;ghfj;jpy; itf;fg;gl;Ls;sd. ,it cs; ,ilepiyj; 
jdpkq;fs; vd;Wk; miof;fg;gLfpd;wd.  

 
etPd jdpk thpir ml;ltizapd; rpwg;Gfs;: 
  

• ,e;j ml;ltiz mZtpd; kpFe;j mbg;gilj; jd;ikahd mZ 
vz;iz mbg;gilahff; nfhz;lJ.  
 

• ,J jdpkj;jpd; miktplj;ijAk; mZ mikg;igAk; njspthf 
xUq;fpizf;fpwJ.  
 

• xt;nthU thpir KbtJk; thjg; nghUj;jkhdJ. xU thpirapy; 
mZ vz; mjpfhpf;f mjpfhpf;f Mw;wy; $Lfs; ke;j thA tUk; 
tiu nkJthf epuk;Gfpd;wd.  
 

• ,J epidtpy; itj;Jf; nfhs;tjw;Fk; kWgb cUthf;Ftjw;Fk; 
vspaJ. 
 

• xt;nthU njhFjpAk; jw;rhh;G cilaJ. ,jdhy; Jizj; 
njhFjpfs; Ntz;lhk; vd KbT nra;ag;gl;lJ.  
 

• xU jdpkj;jpd; INrhNlhg;Gfs; xNu mZ vz;izf; 
nfhz;Ls;sjhy; mtw;wpw;F xNu miktplk; NghJk; vd vLj;Jf; 
nfhs;sg;gl;lJ.  
 

• vl;lhk; njhFjpapd; (nkz;nlyPt; ml;ltiz) miktplKk; rhp vd 
ep&gpf;fg;gl;lJ. ,ilepiyj; jdpkq;fspd; gz;Gfs; mtw;wpd; 
tyJ kw;Wk; ,lJGwk; cs;s jdpkq;fspd; gz;GfSf;F 
,ilg;gl;ljhf cs;sjhy; mit eLtpy; nfhz;L tug;gl;ld.  
 

• ,e;j ml;ltiz cNyhfq;fisAk; mNyhfq;fisAk; jdpj; 
jdpahf gphpf;fpwJ. mNyhfq;fs; ml;ltizapd; Nky; tyJ 
%iyapy; mike;Js;sd.  
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• nkz;l;yPt; ml;ltizapy; ,lk; khwp itf;fg;gl;bUe;j jdpkq;fs; 
midj;Jk; rhp nra;ag;gl;L jw;NghJ rhpahd ,lj;jpy; 
itf;fg;gl;Ls;sd. Vndd;why; ,it mZ vz;iz 
mbg;gilahff; nfhz;lit.  
 

• yhe;jidLfSk; Mf;bidLfSk; ml;ltizapd; mbapy; 
itf;fg;gl;ljw;F rhpahd fhuzk; nfhLf;fg;gl;lJ.  
 

jdpk thpir ml;ltizapy; i`l;u[dpd; epiyg;ghL:  
 
i`l;u[d; kpfTk; Nyrhd> rpwpa kw;Wk; jdpk thpir ml;ltizapy; 
Kjy; jdpkkhFk;. ,jDila mZ mikg;G (IS') kpfTk; vspaJ. ,J 
ml;ltizapy; xU jdp  
 
Jizf; $Lfspd; vyf;l;uhdpd; vz;zpf;if  
 
$Lfspd; vz; 1(K

) 
2 (L)  3 (M) 4(N)  

Jizf; $L 1s 2s 2p 3s 3p 3d 4s 4p 4d 4f 
mjpfgl;r vyf;l;uhd;fs; 2 2 6 2 6 10 2 6 10 14 
mjpfgl;r vyf;l;uhd;fs; 2 8 18 32 
 
,lj;jpy; cs;sJ. ,it fhu cNyhfk; kw;Wk; `hy[dpd; gz;ig 
jd;Ds; nfhz;Ls;sd. 
  

1. i`l;u[d; jdJ xNu vyf;l;uhid ,oe;J fhu cNyhfq;fisg; 
Nghy Neh; kpd; madpahf (H+) khWk; jd;ik cilaJ.  
 

2. ,J N`y[d;fs; (cg;gPdpfs;) Nghy xU vyf;uhidg; ngw;W 
i`l;iuLfshf (H-) khWk; jd;ik nfhz;Ls;sJ. 
 

3. fhu cNyhfq;fs; jpz;kq;fs;: mNj Ntisapy; i`l;u[d; xU 
thA.  
 

vdNt jdpk thpir ml;ltizapy; i`l;u[dpd; epiyg;ghL ,d;Dk; 
rh;r;irf;FhpaNj. Vndd;why; i`l;u[dpd; gz;Gfs; jdpj;jd;ik 
nfhz;litahFk;.  
 
ke;j thAf;fspd; epiyg;ghL:  
 
`Pypak;> epahd;> Mh;fhd;> fphpg;lhd;> nrdhd; kw;Wk; 18 Mk; njhFjpapy; 
cs;s Nulhd; Nghd;w jdpkq;fs; mhpa thAf;fs; my;yJ ke;j 
thAf;fs; vd miof;fg; gLfpd;wd. ,it XuZj; jdpkq;fs;. kw;w 
nghUl;fSld; mt;tsT vspjpy; tpid GHptjpy;iy. vdNt> ,it ke;j 
thAf;fs; vd;W miof;fg;gLfpd;wd. NkYk;> ,it kpfr; rpwpa 
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mstpNyNa fhzg;gLfpd;wd. vdNt> ,it mhpa thAf;fs; vd;Wk; 
miof;fg;gLfpd;wd.  
 
cNyhfq;fs;> mNyhfq;fs; kw;Wk; cNyhfg; Nghypfs;: 
cNyhfq;fs;:  
 
cNyhfq;fs; nghJthf fbdkhd> gpufhrkhd> fk;gpahf ePl;lf;$ba> 
jflhf mbf;ff;$ba. cUff;$ba kw;Wk; ntg;gj;ijAk; kpd;rhuj;ijAk; 
flj;jf; $ba jd;ikAilait. ghjurj;ijj; jtpu vy;yh 
cNyhfq;fSk; miw ntg;g epiyapy; jpz;kkhfNt ,Uf;Fk;. ,it 
jdpk thpir ml;ltizapy; nghpa ,lj;ijf; nfhz;Ls;sd. ,it 
fPo;f;fz;lthW tifg;gLj;jg;gl;Ls;sd.  
 

1. fhu cNyhfq;fs;. v.fh: ypj;jpak; Kjy; g;uhd;rpak; tiu.  
2. fhu kz; cNyhfq;fs;: v.fh: nguypak; Kjy; Nubak; tiu.  
3. ,ilepiy cNyhfq;fs;: v.fh: njhFjp III B Kjy; II A tiu  
4. P njhFjp jdpkq;fs; v.fh: Al, Ga, In, Tl, Sn, Pb kw;Wk; Bi.  
 
mNyhfq;fs;:  
 
mNyhfkhdJ gsgsg;gw;w> nkd;ikahd> fk;gpahf ePl;l Kbahj> jflhf 
mbf;f Kbahj> kpd;rhuj;ijf; flj;jhj jd;ikAilaJ. NtWtpjkhff; 
$wpdhy;> cNyhfg; gz;G ,y;yhj jdpkq;fs; ahTNk mNyhfq;fshFk; 
v.fh: mNyhfq;fs; p njhFjpapy; kl;LNk mikf;fg;gl;Ls;sd. p njhFjp 
mNyhfq;fs; : C, N, O, P, S, Se, N`y[d;fs; (F, Cl, Br kw;Wk; I ) kw;Wk; 
ke;j thAf;fs; (He – Rn).  
 
cNyhfg; Nghypfs;:  
 
cNyhfk; kw;Wk; mNyhfk; Mfpatw;wpd; gz;Gfisf; nfhz;lit 
cNyhfg; NghypfshFk;. v.fh. Nghuhd;> Mh;nrdpf;.  
 
cNyhff; fyit:  
 
fp.K. 3500 y; kf;fs; ntz;fyk; vd;w xU cNyhff; fyitia 
cgNahfpj;jdh;. vdNt> cNyhff; fyitia cUthf;FtJ kw;Wk; 
cgNahfg;gLj;JtJ Vw;fdNt tof;fj;jpy; ,Ue;jJjhd;. ,d;W ehk; 
gad;gLj;Jk; mNef cNyhfg; nghUs;fs; cNyhff; fyitfshFk;. 
cNyhff; fyit vd;gJ xd;wpw;F Nkw;gl;l cNyhfq;fspd; 
fyitahFk;. cNyhfq;fs; cUf;fg;gl;L> ed;F fyf;fg;gl;L cNyhff; 
fyitfs; cUthf;fg;gLfpd;wd. kpf mhpjhfNt mNyhfq;fs; 
cNyhfq;fSld; fyf;fg;gl;L cNyhff;fyitfs; cUthf;fg;gLfpd;wd.  
 
nghJthf cNyhff; fyitfs; mit cUthf;fg;gl;l cNyhfq;fis 
tl mjpf gaDs;sjhf ,Uf;fpd;wd. gpj;jisahdJ nrk;G kw;Wk; 
Jj;jehff; fyit MFk;.  
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ed;ikfs;:  

• ,it tpiutpy; JUg;gpbg;gJk;. mhpj;Jg; NghtJk; ,y;iy. 
mg;gbNa mhpj;jhYk; rpwpjsNt NrjkilAk;.  
 

• ,it J}a cNyhfj;ij tpl fbdkhfTk; typikahdjhfTk; 
,Uf;Fk;. v.fh: jq;fk; nrk;NghL fyf;fg;gLk; NghJ J}a jq;fj;ij 
tpl typikahdjhf ,Uf;Fk;.  
 

• ,it J}a cNyhfj;ij tpl flj;Jk; jd;ik Fiwe;jit. v.fh: 
nrk;G mjd; cNyhff; fyitfshfpa gpj;jis kw;Wk; 
ntz;fyj;ij tpl ed;F ntg;gk; kw;Wk; kpd;rhuj;ijf; flj;Jk;.  
 

• rpytw;wpd; cUF epiy J}a cNyhfj;jpd; cUF epiyia tpl 
FiwT. v.fh: gw;whR vd;gJ <ak; kw;Wk; nts;sPaj;jpd; fyit. 
,jd; cUF epiy FiwT  
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10th mwptpay;  
myF– 8  

jdpkq;fspd Mth;j;jd tifg;ghL 
 

 
etPdMth;j;jdml;ltiz:  
 
etPd Mth;j;jd tpjpapd; gb>jdpkq;fs;> mZvz; mjpfhpg;gpw;F 
Vw;whw;Nghy; etPd ml;ltizapy; thpirg;gLj;jg;gl;Ls;d. Ntjpapay; 
jdpkq;fs;> jq;fs; gz;GfisKiwNa czh;j;Jk; tifapy;> 
njhlh;fshfTk;> njhFjpfshfTk;>etPd Mth;j;jdml;ltizapy; 
thpirg;gLj;jg;gl;;Ls;sd. 118 jdpkq;fs; nfhz;l etPdMth;j;jd 
ml;ltiziaf; fhl;Lfpd;wJ. ;.  
 
njhlh;fspd; rpwg;;gk;rq;fs;  
 

• jdpkq;fspd; fpilkl;l thpirfs; njhlh;fshFk;. Mth;j;jd 
ml;ltizapy; nkhj;jk; 7 njhlh;fs; cs;sd.  
 

• Kjyhk; njhlh; (mZvz; 1 kw;Wk; 2) ,j;njhlh; kpfr;rpwpa 
njhluhFk;. ,jpy; i`l;u[d; kw;Wk; `Pypak; vDk; 2 
jdpkq;fNscs;sd.  

 

• ,uz;lhk; njhlh; (mZvz; 3 ypUe;J 10 tiu) ,J 
rpwpanjhluhFk;. ,jpy; ‘Li’ apypUe;J‘Ne’ tiu 8 jdpkq;fs; 
cs;sd.  
 

• %d;whk; njhlh; ,JTk; xUrpwpa njhluhFk;. (mZvz; 11 ypUe;J 
18 tiu) ,jpy; ‘Na’apypUe;J‘Ar’tiu 8 jdpkq;fs; cs;sd.  
 

• ehd;fhk; njhlh; (mZvz; 19 ypUe;J 36 tiu) ,J 
xUePz;lnjhluhFk;. ,jpy; ‘K’apypUe;J>‘Kr’tiu> 18 jdpkq;fs; 
cs;sd. ,tw;wpy; 8 rhjhuz jdpkq;fSk;> 10 ,ilepiyj; 
jdpkq;fSk; cs;sd.  
 

• Ie;jhk; njhlh; (mZvz; 37 ypUe;J> 54 tiu) ,JTk; 
xUePz;lnjhluhFk;. ,jpy; RbapypUe;JXetiu 18 jdpkq;fs; 
cs;sd. ,tw;wpy; 8 rhjhuz jdpkq;fSk;> 10 ,ilepiyj; 
jdpkq;fSk; cs;sd. 
 

• Mwhk; njhlh; (mZvz; 55 ypUe;J 86 tiu) ,J kpfePz;l 
njhluhFk;. ,jpy; ‘Cs’ypUe;J>‘Rn’ tiu32 jdpkq;fs; cs;sd. 
,tw;Ws; 8 rhjhuz jdpkq;fs;> 10 ,ilepiyj; jdpkq;fs; kw;Wk; 
14 cs;,ilepiyj; jdpkq;fs; (yhe;jidLfs;) vdMFk;.  
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• Vohk; njhlh; (mZvz; 87 ypUe;J> 118 tiu) Mwhk; njhliug; 
Nghy> ,JTk; 32 jdpkq;fs; nfhz;lJ. rkPgj;jpy;>ehd;Fjdpkq;fs; 
ml;ltizapy; IUPAC My; cl;gLj;jg;gl;ld.  
 

njhFjpfspd; rpwg;gk;rq;fs;:  
• Mth;j;jdml;ltizapy; NkypUe;J fPohf thpirg;gLj;jg;gl;l 

jdpkq;fs;>njhFjpfs; vdg;gLk;. ml;ltizapy; nkhj;jk; 18 
njhFjpfs; cs;sd.  
 

• jdpkq;fspd; nghJthd rpwg;gpay;Gfis itj;J ntt;NtW 
FLk;gq;fshfj; njhFf;fg;gl;Ls;sd.  
 

• njhFjp 3-d; mq;fkhfj; jpfOk;>yhe;jidLkw;Wk; Mf;bizLfs; 
cs; ,ilepiyj; jdpkq;fs; vdmiof;fg;gLk;.  
 

• G+[;[paj; njhFjpiaj; jtpu> kw;w njhFjpfspy; cs;s 
jdpkq;fspd; ntspf;$l;by;> xj;j vz;zpf;if cs;s 
vyf;l;uhd;fSk;> xj;j ,izjpwDk; ngw;wpUf;Fk;. vLj;Jf;fl;lhf> 
njhFjp 1y; cs;sjdpkq;fs; ntsp Mw;wy; kl;lj;jpy; xUvyf;l;uhd; 
kl;Lk; 1S1 ngw;wpUg;gjhy;> fhucNyhfj; jdpkq;fspd; ,izjpwd; 1 
MFk;.  

 
 

 
 

• xj;j njhFjpapy; cs;s jdpkq;fs; xj;j vyf;l;uhd; mikg;Gfisg; 
ngw;W> xj;j Ntjpg;gz;GfNshL jpfOk;.  
 

• ,ay; gz;Gfshd> cUFepiy> nfhjpepiy kw;Wk; mlh;j;jp 
Mfpad rPuhf khWgLk;. 

 

njhFjp 
vz; 

FLk;gk; 

1 fhu cNyhfq;fs;  
2 fhu kz; cNyhfq;fs;  

3 - 12 ,ilepiy cNyhfq;fs;  
13 Nghuhd; FLk;gk;  
14 fhh;gd; FLk;gk;  
15 iel;u[d; FLk;gk;  
16 Mf;]p[d; FLk;gk; (m) 

fhy;Nfh[d; FLk;gk; 
17 N`y[d;fs; 
18 ke;j thAf;fs; 
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• G+[;[paj; njhFjpj; jdpkq;fs;>epiyahdvyf;l;uhd; 
mikg;igntspf;$l;by; ngw;wpUg;gjhy;>tpidAwhjd;ikiag; 
ngw;wpUf;Fk;.  
 

Mth;j;jdgz;Gfspy; Vw;gLk; epfo;Tfs;:  
 
jdpkq;fspd; vyf;l;uhd; mikg;G>rPuhfepfOk; ,ay; kw;Wk; Ntjpapay; 
gz;Gfis tpsf;fcjTfpd;wd. jdpkthpirml;ltizapy; cs;s 
jdpkq;fspd; gz;Gfs;. Fwpg;gpl;lrPuhd ,ilntspf;Fg; gpwFkPz;Lk; 
xNukhjphpapUf;Fk; epfo;T Mth;j;jd gz;Gvdg;gLk;.  
 
gz;Gfshd> mZ Muk;>madpMuk;>madpahf;Fk; Mw;wy;> 
vyf;l;uhd;>fth;jd;ik>vyf;l;uhd; ehl;lk; MfpadMth;j;jdj; gz;ig 
fhl;Lfpd;wd. etPdml;ltizahdJjdpkq;fspd; nghJg;gz;GfisAk;> 
njhFjpkw;Wk; njhlh;fspy; Vw;gLk; jdpkq;fspd; rPuhdkhw;wq;fisAk; 
mwpKfkhfhj jdpkq;fSf;Fk; kpfj; njspthfj; jUfpd;wJ. ,g;gFjpapy; 
gpd;tUk; Mth;;j;jd gz;Gfisg; gw;wpmwpayhk;.  
 
mZMuk;: 
 
xUmZtpd; Muk; vd;gJmjd; mZf;fUtpd; ikaj;jpw;Fk;> 
,izfpwvyf;l;uhd; cs;sntspf;$l;bw;Fk; ,ilNaahd J}uk; 
vdtiuaWf;fg;gLk;. xUjdpj;jmZtpd; 
Muj;ij>NeubahfmstplKbahJ. ke;jthAf;fs; jtpu>tof;fkhfmZMuk; 
vd;gJnjhlh;GilamZf;fSf;ffpilNacs;sgpizg;gpd; 
jd;ikianghWj;J>rfg;gpizg;GMuk; my;yJcNyhfMuk; 
vd;wiof;fg;gLk;. mUfUNfcs;s ,uz;LcNyhfmZf;fspd; 
cl;fUf;fSf;F ,ilNacs;s J}uj;jpd; ghjpNacNyhfMuk; vdg;gLk;.  
 
 
1. cNyhfkw;wjdpkq;fspy;>cs;smZMuk; rfg;gpizg;GMuk; 

vd;wiof;fg;gLk;. xd;iwrfg;gpizg;ghy; gpizf;fg;gl;Ls;s 
,uz;Lxj;jmZf;fspd; mZf;fUf;fSf;F ,ilNa Md njhiytpd; 
ghjpasTrfg;gpizg;GMuk; vdg;gLk;. vLj;Jf;fhl;lhf>H2 %yf;$wpy;> 

,uz;L \i`l;u[d; mZf;fUfSf;F ,ilapy; cs;s J}uk; 0.74A˚. 
,jd; rfg;gpizg;GMukhdJ. 0.74/2 = 0.37A˚ vd;Wfzf;fplyhk;.  

 
jdpkthpir ml;ltizapy; cs;s jdpkq;fspd; mZ Muq;fisg; 
ghh;f;Fk; NghJ> ,UNtW epfo;Tfs; njspthFk;. njhlhpy;> 
,lJGwj;jpypUe;J tyJGwkhf nry;ifapy;. jdpkq;fspd; mZMuq;fs; 
FiwAk;. Mdhy; njhFjpapy; NkypUe;J fPohf ,wq;Fk;NghJ mZ 
Muq;fs; mjpfhpf;Fk;. ,jd; fhuzj;ij fPo;f;fz;lthWmwpayhk;. 
njhFjpapy; NkypUe;J fPohf ,wq;Fk;NghJ> ntspf;$L vz; mjpfhpf;Fk; 
,jdhy;> ntspf;$l;bw;Fk; Mw;wy; kl;lj;jpw;Fk; mZf;fUtpw;Fk; 
,ilg;gl;l J}uk; mjpfhpj;Jfth;r;rp tpirFiwe;J> cUtsTnghpjhff; 
fhzg;gLk;.  
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khwhfnjhlhpy; ,lk; Gwj;jpypUe;J tyJGwkhf nry;ifapy;> Mw;wy; 
kl;lk; khWtjpy;iy. Mdhy; GNuhl;lhdpd; vz;zpf;ifmjpfhpj;J 
nry;Yk;. mjpfhpf;Fk; Neh;kpd; Rikf;F Vw;gvyf;l;uhd;fs; 
kPJs;sfth;r;rptpirmjpfhpg;gjhy; mZtpd; cUtmsT FiwfpwJ. mZ  
MukhdJ ypj;jpaj;jpypUe;J NghuhDf;F nry;Yk; NghJ vt;thW 
FiwfpwJ 

 
madpMuk;: 

 
xUmadpapd; fUikaj;jpw;Fk;>mt;tadpapd; vyf;l;uhd; jpus; Kfpy; 
kPJmjd; fUthy; fth;r;rptpirnrYj;j ,aYk; J}uj;jpw;Fk; 
,ilNaahdnjhiyTmadpMuk; vdtiuaWf;fg;gLk;. 
xUmZthdJvyf;l;uhd;fis ,oe;Njh>Vw;NwhmadpahfkhWk;. vyf;l;uhd; 
,of;Fk; mZ>Neh;kpd; Rik ngw;W>Neh;kpd; madpvd;wiof;fg;gLk; 
vyf;l;uhidVw;Fk; ‘mZ>vjph; kpd;Rikngw;W>vjph;kpd; 
madpvd;wiof;fg;gLk;. fiury;fspd; ,ay;GfisAk;. 
madpj;jpz;kq;fspd; tbtikg;GfisAk;>jPh;khdpf;f>madpfspd; 
cUtsTKf;fpakhFk;. Neh;kpd; madpahdJmjd; 
njhlh;GilamZittplcUtstpy; rpwpjhfTk;>vjph;kpd; 
madpahdJmjd; njhlh;GilamZittplcUtstpy; nghpjhfTk; 
fhzg;gLk;.  

 
cjhuzkhfypj;jpak; kw;Wk; Nrhbak; jq;fsJntspMw;wy; kl;lj;jpy; 
cs;sXh; vyf;l;uhid ,oe;JNeh;kpd; madpfshfpd;wd. ,t;tadpfs;>jk; 
njhlh;GilamZf;fistplcUtpy; rpwpjhf ,Uf;ff; 
fhuzk;>cl;fUtpw;Fk;>kPjKs;s cs; Mw;wy; kl;lvyf;l;uhd;fSf;Fk; 
,ilNacs;smjpffth;r;rptpirNafhuzk; MFk;. g;@hpd; kw;Wk; 
FNshhpd; jq;fsJntspf;$l;by; xUvyf;l;uhidVw;Wvjph;kpd; 
RikAilamadpfshfpd;wd. cl;fUthdJvjph;kpd; 
RikAilamadpfspy; cs;sntspf;$l;Lvyf;l;uhd;fspy; fhl;Lk; 
<h;g;GtpirahdJmNjjdpkj;jpd; eLepiymZtpy; fhl;LtijtplFiwT. 
MfNtmZMuj;jpy; fz;lJNghy>madpMuq;fSk; njhlhpy; 
,lg;Gwj;jpypUe;Jtyg;GwkhfFiwe;Jk;>njhFjpapy;>NkypUe;JfPohfmjpfhpj;
Jk; fhzg;gLk;.  

 
madpahf;Fk; Mw;wy;:  

 
mb Mw;wy; epiyapy; cs;seL epiyj; jd;ikcilajdpj;jthAepiy 
mZxd;wpd; ,izjpwd; $l;bypUe;J ,yFthfg; gpizf;fg;gl;Ls;s 
xUvyf;l;uhid ePf;fpNeh;kpd; madpahfkhw;Wtjw;F Njitg;gLk; 
Fiwe;jgl;r Mw;wy;>madpahf;Fk; Mw;wy; vdg;gLk;. ,ij madpahf;Fk; 
vd;jhy;gpvd;Wk; miof;fyhk;.  ,jd; myFKJ / mol. madpahf;Fk; 
Mw;wy; mjpfhpf;Fk; NghJ>vyf;l;uhidePf;FtJfbdkhfpd;wJ.  

 
njhlhpy; mZMuk; ,lk; Gwj;jpypUe;JtyJGwkhfnry;ifapy; 
Fiwtjhy;>vyf;l;uhidePf;f>mjpfMw;wy; Njitg;gLk;. MfNt>njhlhpy;> 
,lJGwj;jpypUe;JtyJGwk; nry;ifapy;>madpMf;Fk; Mw;wy; 
mjpfhpf;fpd;wJ. Mdhy; njhFjpapy; NkypUe;JfPohf 
,wq;Fifapy;>mZtpd; cUtsTmjpfhpg;gjhYk;> ,izjpwvyf;l;uhd;fs; 
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,yFthfgpizf;fg;gl;bUg;gjhYk;>madpahf;Fk; Mw;wy; kpfr; 
rpwpjsNtNjitg;gLk;. MfNt>njhFjpapy; NkypUe;JfPopwq;Fifapy; 
madpahf;Fk; Mw;wy; FiwAk; jd;ikngw;wpUf;Fk;.  

 
Fwpg;G:  

• Neh;kpd; Rik mjpfhpf;Fk; NghJNeh;kpd; madpapd; 
cUtsTFiwAk;.  
 

• vjph;kpd;Rikmjpfhpf;Fk; NghJvjph;kpd; madpapd; 
cUtsTmjpfhpf;Fk;.  

 
vyf;l;uhd; ehl;lk;:  
xUjdpj;jeLepiycilathAepiymZxd;wpd; ,izjpwd; 
$l;by;>xUvyf;l;uhidNrh;j;J>mjd; vjph; kpd; 
RikAilamadpiacUthf;Fk; NghJntspg;gLk; Mw;wy; vyf;l;uhd; 
ehl;lk; vdg;gLk;.madpahf;Fk; Mw;wiyg; Nghy>vyf;l;uhd; ehl;lKk; 
njhlhpy; ,lg;Gwj;jpypUe;J>tyg;Gwkhfmjpfhpj;Jk;>njhFjpapy; 
NkypUe;JfPohfFiwe;Jk; fhzg;gLk;.  

,jd; myFKJ/mol MFk;.  

A(g) + e-→ A-
(g) + Mw;wy;  

CI(g) + e-→ CI-
(g) +Mw;wy;  

 
vyf;l;uhd; fth;jd;ik:  
 
rfg;gpizg;gpy; gq;fplg;gl;Ls;svyf;l;uhd; ,izapidjd;idNehf;fpftUk; 
gz;G>vyf;l;uhd; fth;jpwd; vdg;gLk;. cjhuzkhfHCl %yf;$iwvLj;Jf; 
nfhs;Nthk;. i`l;u[d; kw;Wk; FNshhpd; mZf;fs; 
xUvyf;l;uhidgq;fpl;Lrfg;gpizg;gpidcUthf;Fk;. FNshhpd; 
mZtpw;Fvyf;l;uhd; fth;j;jd;ikmjpfk;. 
mjdhy;>gq;fPl;Lvyf;l;uhd;fisi`l;u[d; tpl>FNshhpd; 
mZjd;ikNehf;fp ,Oj;Jf; nfhs;Sk;. gpizg;GcilAk; 
NghJgpizvyf;l;uhd;>FNshhpDld; nrd;WH+kw;Wk; Cl-madpfs; 
cUthFk;. ,ijfPo;f;fhZk; glq;fspd; %yk; mwpayhk;.  
 
i`l;u[Df;Fk;>FNshhpDf;Fk; cs;sxg;gPl;Lvyf;l;uhd; fth;jd;ik:  
 
vyf;l;uhd; fth;j;jd;ikahdJfPo;f;fhZk; 
NrhjidKbTfshd>gpizg;GMw;wy;>madpahl;Fk; Mw;wy;>vyf;l;uhd; 
ehl;lk; Mfpatw;iwr; rhh;e;JmikAk;.  
 
vyf;l;uhd; fth;j;jd;ikiafzf;fpLtjpy;>ghypq; mstPLngUk; 
gq;fspf;fpd;wJ. ,jd; %yk;> xu %yf;$wpd; mZf;fSf;F ,ilapy; 
cs;sgpizg;gpd; jd;ikia (madpg;gpizg;Gmy;yJrfg;gpizg;G) 
mwpayhk;.  
 
rpyjdpkq;fspd; vyf;l;uhd; fth;j;jd;ikiaf; fPNofhz;f.  

F – 4.0, Cl – 3.0, Br – 2.8, I = 2.5, H = 2.1, Na = 1 
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,UmZf;fSf;F ,ilNacs;svyf;l;uhd; fth;jd;iktpj;jpahrk; 1.7vd 
,Ue;jhy;>mg;gpizg;G50%madpj;jd;ikAk;>50%rfg;gpizg;Gj; 
jd;ikiaAk; ngw;wpUf;Fk;.  
 
mt;tpj;jpahrk; 1.7 I tplFiwthapd; mg;gpizg;Grfg;gpizg;ghFk;.  
 
tpj;jpahrkhdJ 1.7 I tplmjpfnkdpy; mg;gpizg;Gmadpg;gpizg;ghFk;.  
 
njhlhpy;> ,lg;gf;fj;jpypUe;Jtyg;gf;fkhfnry;Yk; NghJvyf;l;uhd; 
fth;jd;ikmjpfhpf;Fk;. Vnddpy; 
mZf;fUkpd;Rikmjpfhpf;Fk;NghJ>vyf;l;uhd; fth;r;rptpirmjpfkhFk;. 
njhFjpapy; NkypUe;JfPohf ,wq;Fifapy; vyf;l;uhd; 
fth;jd;ikFiwfpwJ. Vnddpy;>Mw;wy; kl;lj;jpd; 
vz;zpf;ifmjpfkhfpwJ.  
 

Mth;j;jdg; gz;G njhlhpy; khw;wk; njhFjpapy; khw;wk;  
mZMuk;  FiwfpwJ mjpfhpf;fpwJ 
MadpMuk; FiwfpwJ mjpfhpf;fpwJ 
madpahf;Fk; Mw;wy; Mjpfhpf;fpwJ FiwfpwJ 
vyf;l;uhd; ehl;lk;  mjpfhpf;fpwJ FiwfpwJ 
vyf;l;uhd; 
fth;j;jd;ik 

Mjpfhpf;fpwJ FiwfpwJ. 

 
cNyhftpay;: 
 
kdpjtho;Tntt;NtWcNyhfq;fSld; njhlh;GilaJ. 
md;whltho;tpaypy;>cNyhfq;fisehk; gad;gLj;JfpNwhk;. kdpjclypy; 
Nrhbak;>nghl;lhrpak;>fhy;rpak;> ,Uk;GKjyhdcNyhfq;fs; ,d;wpaikah 
,lk; ngw;Ws;sd. ,t;TNyhfq;fspd; FiwghLfs; tsh;rpijkhw;wq;fisg; 
ghjpj;J>Neha;fs; cUthff; fhuzkhFk;. MfNt>cNyhfq;fs;>ek;tho;tpy; 
Kf;fpagq;Ftfpf;fpd;wd. ,g;gFjpapy;>cNyhftpay; %yk; cNyhfq;fs; 
vt;thWgphpj;njLf;fg;gLfpd;wdvd;gNjtpthpf;fyhk;.  
 
cNyhfq;fismtw;wpd; jhJf;fspypUe;Jgphpj;njLj;J> ,ay; kw;Wk; 
Ntjpapay; gz;GfSf;FVw;whw;Nghy; mtw;iwcNyhff; 
fyitfshfkhw;wp>ntt;NtWgad;ghl;Lf;Fcl;gLj;Jk; 
mwptpaNycNyhftpay; vdg;gLk;. cNyhftpaypd; nray;ghLfs; 
%d;Wgbfisf; nfhz;lJ.  
 

• jhJf;fismlh;g;gpj;jy; ,k;Kiwapd; %yk;>jhJf;fspy; 
cs;skhRf;fs; ePf;fg;gLfpd;wd.  
 

• cNyhfj;ijcUthf;fy; ,k;Kiwapy;>jhJtpy; ,Ue;JcNyhfk; 
gphpj;njLf;fg;gLfpwJ.  

 

• cNyhfj;ijJ}a;ikahf;fy; ,k;Kiwapy; cNyhfkhdJ 
J}a;iknra;ag;gLfpwJ.  
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cNyhftpaypy; cs;sfiyr; nrhw;fs;  
 
fdpkq;fs;:xUfdpkk; vd;gJjdpNrh;kkhfNthmy;yJntt;NtWNrh;kq;fisr; 
Nrh;j;Jmlf;fpa $l;Lf; fyitahfNthGtpapy; fhzg;gLk;.  
 
jhJ: vf;fdpkj;jpypUe;J>cNyhfkhdJvspjpy;>rpf;fdkhf>nghpamstpy; 
gphpj;njLf;fKbfpwNjhmJNtjhJvdg;gLk;.  
 
cjhuzkhffspkz;Zk; (Al2O3.2SiO2.2H2O) ghf;irl;Lk; (Al2O3.2H2O) 
mYkpdpaj;jpd; fdpkq;fshFk;. Mdhy;>ghf;irl;bypUe;JmYkpdpak; 
,yhgfukhfgphpj;njLf;fKbtjhy;>ghf;irl;lhdJmYkpdpaj;jpd; 
jhJvd;Wk;>fspkz; mjd; fdpkk; vd;Wk; miof;fg;gLk;.  
 
Ruq;fcw;gj;jp:Gtpj; Njhl;bypUe;J>jhJf;fisg; gphpf;Fk; 
KiwNaRuq;fcw;gj;jpvdg;gLk;.  
 
jhJf;$sk; my;yJfhq;F: cNyhfj; jhJg;nghUl;fNshLfye;Js;skz; 
kw;Wk; ghiwj; J}s; khRf;fs; fhq;Fmy;yJjhJf;$sk; vdg;gLk;.  
 
,sf;fp:jhJTld; cs;skhRf;fis (fhq;F) cUfpLk; 
Nrh;kkhfkhw;wp>mijePf;fpljhJTld; Nrh;f;Fk; nghUNs ,sf;fpvdg;gLk;. 
v.fh>CaO(fhuj;jd;ikaJ)>SiO2(mkpyj;jd;ikaJ)  
 
frL:cNyhfj;ijg; gphpj;jypy;> ,sf;fpjhJf; $sj;Jld; 
tpidGhpe;JcUthf;Fk; tpisnghUNsfrLvdg;gLk;.  
   jhJf;$sk; + ,sf;fp→frL 
 
cUf;fpg;gphpj;jy;:tWj;jcNyhfMf;iril>cNyhfkhfcUfpaepiyapy;>khw;
Wk; xUxLf;ftpidNacUf;fpg;gphpj;jy; MFk;. ,k;Kiwapy; 
fhq;Fvdg;gLk; khRf;fs;>Nrh;f;fg;gl;l ,sf;fpahy; frlhfePf;fg;gLfpd;wd.  
 
jhJf;fisgphpj;njLf;Fk; Kiwfs; my;yJmlh;g;gpf;Fk; Kiwfs;:  
 
jhJf;fspd; ,ay;igg;nghWj;J>mtw;wpypUe;JcNyhfj;ijg; gphpj;njLf;Fk; 
KiwahdJehd;Ftifg;gLk;. cNyhfq;fspd; ntt;NtWjhJf;fs; 
gl;bayplg;gl;Ls;sJ.  
 
ed;F J}shf;fg;gl;ljhJf;fismlh;g;gpf;Fk; Kiwfs; 
fPo;f;fz;lthWmikfpd;wd.  
 
1. GtpaPh;g;GKiwapy; gphpj;jy;:  

 
jj;Jtk;:jhJf;fSf;Fk;>jhJf; $sq;fSf;Fk;> ,ilapy; 
cs;smlh;j;jpNtWghL ,k;Kiwapd; mbg;gilahFk;. 
Mf;irLjhJf;fs; ,k;Kiwapdhy; J}a;ikahf;fg;gLfpd;wd. v.fh. 
N`kill; Fe2O3(,Uk;gpd; JhJ)  
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Kiw: ed;F J}shf;fg;gl;ljhJ>mjph;tilak; rha; jsj;jpd;Nky; 
nfhl;lg;gLk;. gpwFePh; mjd; Nky; gPa;r;rpmbf;fg;gLk;. 
,dhy;>mlh;j;jpkpFjhJ J}s;fs; fPNojq;fptplNyrhdjhJf;$sq;fs; 
jz;zPuhy; fOtpePf;fg;gLfpd;wd.  

  
2. fhe;jKiwgphpg;G:  

 
jj;Jtk;:jhJf;fspd; fhe;jj;jd;ik>gphpj;jypd; mbg;gilahfmikfpwJ. 
jhJNthmy;yJjhJf;$sNkhfhe;jj; jd;ikngw;wpUg;gpd;> 
,k;Kiwnray;gLj;jg;gLk;. v.fh. bd;];Nlhd; SnO2nts;sPaj;jpd; jhJ.  
 
Kiw:ed;FJ}shf;fq;g;gl;ljhJthdJ 
,uz;LcNyhfcUisfSf;FCNlnry;Yk; ,aq;Fngy;bd; %yk; 
nfhl;lg;gLfpd;wJ. ,t; cUisfspy; xd;Wfhe;jj; jd;ikAld; 
,Ug;gjhy;>fhe;jj; Jfs;fs;>fhe;jjd;ikAs;scUisahy; 
<h;f;fg;gl;Lfhe;jjd;ikaw;wJfs;fs; njhiytpy; nrwpe;Jgphpf;fg;gLk;.  
 

3. Eiukpjg;GKiw:  
 
jj;Jtk;:igd; Mapypd; %yk; jhJf;fisAk;>ePhpd; %yk; 
jhJf;$sq;fisAk; ve;jmstpw;Fvspjpy; <ug;gjk; 
Vw;wKbANkh>mJNt> ,k;Kiwapd; jj;JtkhFk;. 
NyrhdjhJf;fshd>ry;igLjhJf;fs;> ,k;Kiwapy; 
mlh;g;gpf;fg;gLfpd;wd. v.fh. [pq;f; g;sd;l; ZnS. 
 
Kiw:ed;F J}shf;fg;gl;ljhJthdJ>vz;nzAk;>ePUk; 
nfhz;lxUnghpanjhl;bapy; ,lg;gl;L>mtw;wpd; Nky; 
ed;FmOj;jg;gl;lfhw;WnrYj;jg;gLfpd;wJ. jhJthdJvz;nzapd; 
%yk; <ug;gLj;jg;gl;LEiutbtpy;>jhJf;$sj;jpypUe;Jgphpf;fg;gLfpd;wJ. 
jhJthdJNyrhfcs;sjhy; mJEiutbtpy; ntspg;gug;gpw;Fte;JtpLk;. 
khRf;fs; mbapy; jq;fptpLk;. v.fh. [pq;f; g;sd;l; (ZnS) 
 

4. NtjpKiw:kpfJ}aepiyapy; cs;sjhJf;fismlh;gpj;jYf;F 
,k;Kiwgad;gLj;jg;gLfpwJ.  
 
jhJthdJ:jFe;jNtjpg;nghUSld; tpidGhpanra;Jfiuar; nra;tjd; 
%yk;>fiuahjkhRf;fs; tbf;fl;lypd; %yk; gphpj;njLf;fg;gLfpd;wd. 
tbePh; jFe;jNtjpg;nghUSld; 
Nrh;f;fg;gl;L>tpidGhpe;JjhJtPo;gbthfkhWfpd;wJ. v.fh. ghf;irl; 
Al2O3. 2H2O (mYkpdpaj;jpd; Kf;fpajhJ)  
 

jkpo;ehl;by; fpilf;Fk; jhJf;fs;:  
 
Rz;zhk;Gf;fy; : Nfhit>flY}h;>jpz;Lf;fy;  
[pg;rk; : jpUr;rp>Nfhitkhtl;lq;fs;.  
ill;Nldpafdpkq;fs; : fd;dpahFkhp>ney;iykw;Wk; J}j;Jf;Fb 
FNuhikl; :Nfhit>Nryk; khtl;lq;fs;  
Nkf;dill;:jh;kGhp><NuhL>Nryk;>jpUtz;zhkiy 
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lq;f;];ld; : kJiu>jpz;Lf;fy;  
 
cNyhfj;jpd; gz;Gfs;:  
,aw; gz;Gfs;:  
 
1. ,ay;Gepiy: vy;yhcNyhfq;fSk;>miwntg;gepiyapy; jplepiyapy; 

cs;sit. (nkh;Fhpkw;Wk; fhypak; jtpu) 
 

2. gsgsg;Gj; jd;ik: cNyhfq;fs; mjpfgsgsg;ghdit.  
 
3. fbdjd;ik: mNdfcNyhfq;fs;>fbdjd;ikiaAk; typikiaAk; 

ngw;wit (Nrhbak;>nghl;lhrpak;>jtpu> ,it fj;jpahy; ntl;l ,aYk; 
nkd;ikngw;wit). 

 
4. cUFepiykw;Wk; nfhjpepiy: tof;fkhf>cNyhfq;fs; 

mjpcUFepiykw;Wk; nfhjpepiyiag; ngw;wpUf;Fk;. 
mjpfntg;gepiyapy; mitMtpahFk;. 
(fhypak;>nkh;Fhp>Nrhbak;>nghl;lhrpak; jtpu) 

 
5. mlh;j;jp: cNyhfq;fs; mjpfmlh;j;jpngw;wit. (Nrhbak; kw;Wk; 

nghl;lhrpak; jtpu ,it jz;zPh; tplmlh;j;jpFiwe;jit) 
 
6. fk;gpahfePSk; jd;ik: cNyhfq;fs; fk;gpahfePSk; jd;ikadit. 

mtw;iwcilf;fhky;>fk;gpahfePl;lKbAk;.  
 
7. jflhFk; jd;ik: cNyhfq;fs; jflhFk; jd;ikngw;wit. 

mjhtJ>mtw;iwve;jgpsTk; glhky;>mbj;jbj;Jjflhfkhw;wKbAk;.  
 
8. ntg;gk; kw;Wk; kpd;flj;Jk; jd;ik: cNyhfq;fs; 

ntg;gj;ijAk;>kpd;rhuj;ijAk; vspjpy; flj;Jk; jd;ikad. v.fh. 
nts;sp>jhkpuk; (lq;f];ld; jtpu) 

 
9. fiuAk; jd;ik: tof;fkhfcNyhfq;fs; jputfiug;ghd;fspy; 

fiuatjpy;iy.  
 
jhJf;fspd; tiffs;:  
 

Mf;irLjhJ fhh;gNdl; jhJ N`iyLjhJ ry;igLjhJ 

ghf;irl;(Al2O3.2H2

O) 
khh;gps; (CaCO3) fpiuNahiyl; 

(Na3AlF6) 
fyPdh(PbS) 

Fg;iul; (Cu2O) khf;dirl;(MgCO

3) 
/g;Sh;];ghh;(CaF

2) 

,Uk;Gigiu
l; (FeS2) 

N`kill;(Fe2O3) rpl;iul;(FeCO3) ghiwcg;G(NaCl
) 

[pq;f; g;sd;l; 
(ZnS) 
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cNyhfMf;irbypUe;JcNyhfj;ijg; gphpj;jy; 3 tifg;gLk;  
 

mjptpidgLk; 
cNyhfq;fs; 

rhjhuzkhftpidgLk; 
cNyhfq;fs; 

FiwthftpidgLk; 
cNyhfq;fs; 

Na, K, Ca, Mg, Al Zn, Fe, pb, Cu Ag, Hg  
cNyhfMf;irLcNyhf
khfkpd;dhw; gFg;gpd; 
%yk; xLf;fk; 
milfpwJ 

cNyhfMf;irLcNyh
fkhffhh;gd; 
(CoKe)cjtpAld; 
NtjpxLf;fk; 
milfpwJ. 

nrQ;#Nlw;wprpijTWj
yhy; 
cNyhfMf;irLcNyh
fkhfxLf;fk; 
milfpwJ 

 
 
Ntjpapay; gz;Gfs;: 
 
,izjpwvyf;l;uhd;fs;: cNyhfmZf;fs; nghJthf 1> 2 my;yJ 3 
vyf;l;uhd;fisntsp$l;by; ngw;Ws;sd.  
 
madpcUthjy; gz;G: cNyhfq;fs; vyf;l;uhd;fis ,oe;JNeh;kpd; 
madpfshfkhWk; jd;ikcilait. mjdhy; mitNeh;kpd; Rik ngWk;.  
 
madpkpd;Rik ,oj;jy;: cNyhfq;fspd; Nrh;kq;fs; kpd;dw;gFj;jy; 
tpidapd; NghJ>cNyhfmadpfs; vjph;kpd;tha; te;jilAk;. 
 
mZf;fl;Lvz;: cNyhf 
%yf;$Wfs;>Mtpepiyapy;>xw;iwmZf;fl;Lvz;izg; ngw;Ws;sd.  
 
Mf;irLfspd; jd;ik:cNyhfMf;irLfs; nghJthffhuj;jd;ikcilad.  
 
mYkpdpacNyhftpay;: 
 
Gtpj;Njhl;by; kpfr; nrwpe;Jfhzg;gLk; cNyhfk; mYkpdpak; MFk;. 
,jd; tpidgLk; jpwd; mjpfk;. mjdhy; Nrh;e;jepiyapy; ,J fhzg;gLk;. 
,jd; Kf;fpaj; jhJf;fs; fPo;f;fz;lthWvOjyhk;.  
 

mYkpdpajhJf;fs; tha;g;ghL 
ghf;irl; Al2O3.2SiO2. 2H2O 
fpiuNahiyl; Al3AlF6 
nfhuz;lk; Al2O3 

 
mYkpdpaj;jpd; Kf;fpaj; jhJghf;irl; MFk;. 
,j;jhJtpypUe;JmYkpdpak; gphpj;njLj;jy;> 2 epiyfspy; 
eilngWfpd;wJ.  
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ghf;irl;ilmYkpdhthfkhw;wk; nra;jy; Ngah; Kiw:  
 
ghf;irl;ilmYkpdhthfkhw;Wjy; ,uz;Lgbfiscs;slf;fpaJ. 
 
ghf;irl; jhJtpid>ed;F J}shf;fp>ryitNrhlhTld; 150˚C 
ntg;gepiyapy;>Fwpg;gpl;lmOj;jj;jpy; tpidg;gLj;Jk; NghJ>Nrhbak; 
nkl;lhmYkpNdl; cUthfpwJ.  
 
Nrhbak; nkl;lhmYkpNdl;ilePhpdhy; ePh;f;fr; nra;tjhy;>mYkpdpak; 
i`l;uhf;irLtPo;gbTcUthfpwJ.  
 
,t;tPo;gbittbfl;b>ed;FfOtp gpd; 100˚Cntg;gepiyapy; 
cyh;j;jpl>mYkpdhcUthfpwJ. 

2Al(OH)3
1000 C⎯⎯⎯→Al2O3 + 3H2O  

mYkpdhit>kpd;dhw;gFj;jy; %yk; xLf;fk; nra;jy; `hy; Kiw:  
 
kpd;dhw;gFg;Gfydpy; cUfpamYkpdhit>kpd;dhw; gFg;GKiwapy; 
xLf;fpl>mYkpdpak; fpilf;fpwJ.  
 
mYkpdpak; vjph;kpd;thapYk;>Mf;]p[d; Neh;kpd;thapYk; ntspahfpwJ. 
ntspahFk; Mf;]p[d;>fpuhigl;Lld; Nrh;e;JCO2thfkhWfpwJ. 
 
vjph;kpd;tha;: fpuhigl; G+rg;gl;l ,Uk;Gj; njhl;b 
 
Neh;kpd;tha;: cUfpakpd;gFspapy; njhq;ftplg;gl;lfpuhigl; Jz;Lfs;  
kpd;gFsp: J}a mYkpdh+cUfpafpiuNahiyl; + /g;@h;];ghh; (,J 
kpd;gLspapd; cUf;fpntg;gepiyiaf; Fiwf;Fk;)  
 
 ntg;gepiy : 900˚C – 950˚C 
 kpd; mOj;jk; : 5 – 6 V 
 xl;Lnkhj;jtpid: 2AL2O3 → 4Al+3O2↑ 
 

 
,aw;gz;Gfs;:  
 

• ,Jnts;spiag; Nghd;wntz;ikahdcNyhfk;. 
 

• ,JNyhrhd>mlh;j;jpFiwe;jcNyhfk; (27)  
 

• jflhfmbf;fyhk;>fk;gpahfePl;lyhk;.  
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• ,Jntg;gj;ijAk;>kpd;rhuj;ijAk; ed;Fflj;Jk;  
 

• ,jd; cUFepiy660˚C 
 

• gsgsg;ghdxspUk; Njhw;wk; nfhz;ljhfkhw;w ,aYk;. 
 

Ntjpg; gz;Gfs;: 
 

1. fhw;Wld; tpid: cyh;e;jfhw;Wld; mYkpdpak; tpidGhpahJ. 
800˚Cntg;gepiyapy; mYkpdpak; fhw;Wld; 
tpidGhpe;JMf;irLkw;Wk; iel;iuLfiscUthf;Fk;.  

4Al + 3O2 →2Al2O3(mYkpdpak; Mf;ir) 

2Al + N2 → 2AIN (mYkpdpak; iel;iuL) 
 
2. ePUld; tpid: ePUld; mYkpdpak; tpidGhpahJ. Mdhy; ePuhtpAld; 

nrQ;#Nlw;wpamYkpdpak;>tpidGhpe;JmYkpdpak; 
Mf;irLAk;>i`l;u[idAk; cUthf;FfpwJ.  
2Al + 3H2O →Al2O3 + 3H2↑ 

(ePuhtp)  (mYkpdpak; Mf;ir) 
 

3. fhuq;fSld; tpid: fhuq;fSld; mYkpdpak; 
tpidGhpe;JmYkpNdl;fiscUthf;FfpwJ.  

2Al + 2NaOH + 2H2O 2NaAlO2 + 3H2↑  
 

4. mkpyq;fSld; tpid: ePh;j;jkw;Wk; mlh; HClmkpyq;fSld; 

mYkpdpak; tpidGhpe;JH2thAitntspapLfpwJ.  

2Al + 6 HCl → 2AlCl + 3H2↑ 
mYkpdpak;  
FNshiuL 

 
mYkpdpak; ePh;j;jry;g;A+hpf; mkpyj;Jld; i`l;u[d; thAitAk;>mlh; 
ry;g;A+hpf; mkpyj;Jld; ry;gh; - il –Mf;i]L thAitAk; 
ntspapLfpwJ.  
2Al + 3 H2SO4 →Al2(SO4)3 + 3H2 

(ePh;;j;j)  
2Al + 6 H2SO4 →Al2(SO4)3 + 6H2O + 2SO2↑ 

(mlh;)  (mYkpdpak; ry;Ngl;) 
 

5. mYkpdpak; xUrpwe;jxLf;fp:  
 
mYkpdpak; gTlUk;> ,Uk;GMf;irLk; nfhz;lfyitia #lhf;Fk; 
NghJ ,Uk;GMf;irL ,Uk;ghfxLf;fg;gLfpd;wJ. 
,t;tpidmYkpdpantg;gxLf;ftpidMFk;.  

Fe2O3 + 2Al → 2Fe + Al2O3 + ntg;gMw;wy;  
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gad;fs;: 
 

• tPl;Lg; ghj;jpuq;fs; nra;ag;gad;gLfpwJ. 
 

• kpd;fk;gpnra;ag;gad;gLfpwJ.  
 

• tpkhdk; kw;Wk; njhopy; ,ae;jpuq;fspd; ghfq;fisr; 
nra;ag;gad;gLfpwJ.  
 

jhkpuj;jpd; cNyhftpay;:  
 
Nuhkhdpah;fshy;> ,t;TNyhfk; Fg;uk; vd;wiof;fg;gl;lJ. Vnddpy; 
irg;u]; vd;Dk; jPtpypUe;JvLf;fg;gl;ljhy; mt;thWmiof;fg;gl;lJ. 
,Jjdpj;Jk;>Nrh;e;Jk; fhzg;gLk;.  
 

jhkpuj;jpd; jhJf;fs; tha;g;ghL 
fhg;gh; igiul; CuFeS2 
Fg;iul; my;yJ&gpfhg;gh; Cu2O 
fhg;gh; fpshd;]; Cu2S 
 
fhg;ghpd; Kf;fpajhJfhg;gh; igiul; MFk;. 76 rjtPjk; jhkpuk; 
,j;jhJtpy; ,Ue;Jngwg;gLfpd;wJ. jhkpuk; gphpj;njLj;jy; 
fPo;fz;lgbfspy; eilngWfpwJ.  
 

1. jhJitr; nrwpT+l;ly;: 
J}shf;fg;gl;ljhJthdJ>Eiukpjg;GKiwapy; nrwpT+l;lk; 
nra;ag;gLfpwJ.  
 

2. tWj;njLj;jy;:  
mlh;g;gpf;fg;gl;ljhJthdJ>Mf;]p[d; Kd;dpiyapy; 
tWf;fg;gLfpd;wJ. mjdhy; <uk; kw;Wk; MtpahFk; khRf;fSk; 
ePf;fg;gLfpd;wd. ry;gh;>gu];gu];>Mh;rdpf; kw;Wk; 
mz;bkzpNghd;witMf;irLfshfkhwpePf;fg;gLfpd;wdfhg;gh; 
igiul;lhdJ>fhg;gh;> ,Uk;Gry;igLfshfgFjpasTkhWfpwJ.  

   2CuFeS2 + O2 → Cu2S + 2FeS + SO2 ↑ 
 

3. cUf;fpg;gphpj;jy;:  
tWf;fg;gl;ljhJthdJ J}shf;fg;gl;lfhh;gd; kw;Wk; kZYlDk; 
fye;J #Nlw;Wk; NghJkhl;bAk;>(Cu2S + FeS)frLk; cUthFk;. 
frilePf;fNtz;Lk;.  
 

4. ng];]pkuhf;Fjy;:  
cUfpakhl;bia ng];]pkh; khw;Wciyapypl;L #Nlw;Wk; 
NghJnfhg;Gsf; fhg;gh; cUthFk;. khl;bapy; cs;s  
,Uk;Gry;igLMf;]p[Ndw;wk; mile;J ,Uk;GMf;irlhfkhWfpwJ. 
,itrpypfhTld; Nrh;e;JfrlhfkhWk;  
  2F2S + 3O2 →2FeO + 2SO2 ↑ 
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FeO + SiO2 → FeSiO3(frL)  
      (,Uk;GrpypNfl;) 

2Cu2S + 3O2 → 2Cu2O + 2SO2 ↑ 
2Cu2O + Cu2S → 6Cu + SO2 ↑ 

(nfhg;Gsfhg;gh;) 
5. J}a;ikahf;fy; : 98%fhg;gUk;>2%khRf;fSk; cs;snfhg;Gsf; 

fhg;giukpd;dhw;gFj;jy; nra;tjd; %yk; kpfj; 
J}a;ikahdcNyhfk; ngwyhk;. 
 

kpd;dhw;gFj;jy; Kiwapy; J}a;ik 
 
vjph;kpd;tha; : J}a nky;ypafhg;gh; jfL 
Neh;kpd; tha; : khRfye;jfhg;gh;  
 
kpd;gFsp: fe;jfmkpyk; fye;jfhg;gh; ry;Ngl; kpd;gFspapd; 
topahfkpd;rhuj;ijr; nrYj;Jk;NghJ J}a fhg;gh; vjph;kpd; 
KidapYk;>khRf;fs; Neh;kpd; KidapYk; gbfpd;wd. Neh;kpd; thapd; 
mbapy; gbAk; khRf;fs; MNdhLkz; vdg;gLk;.  
 
jhkpuj;jpd; ,aw;gz;Gfs;:  
,Jnrk;gOg;GepwKs;scNyhfk; MFk;. gsgsg;Gk;>mjpfmlh;j;jpAk; 
nfhz;lJ. ,jd; cUFepiy1356˚C.  
 
jhkpuj;jpd; Ntjpg;gz;Gfs;:  

1. fhw;WlDk;><ug;gjj;JlDk; tpid: jhkpuk; CO2kw;Wk; <ug;gjj;Jld; 
tpidGhpe;J. gr;irepwf; fhg;gh; fhh;gNdl; glyj;ijcUthf;FfpwJ.  

2Cu + O2 + CO2 + H2O CuCO3. Cu(OH)2 
 
5. ntg;gj;Jld; tpid:  

ntt;NtWntg;gepiyfspy;>jhkpuk;>Mf;]p[Dld;>tpidGhpe;J 
,UNtWMf;irLfiscUthf;Fk;. CuO, Cu2O.  

  2Cu + O2
1370K⎯⎯⎯→2CuO  

Fg;hpf; Mf;irL (fWg;Gepwk;) 

  4Cu + O2
1370K⎯⎯⎯→2Cu2O  

   Fg;u]; Mf;irL (rptg;Gepwk;) 
 

6. mkpyq;fSld; tpid:  
 
1. ePh;j;jHClkw;Wk; H2SO4cld; tpid 

fhw;wpy;yh #o;epiyapy;>ePh;j;jHClkw;Wk; H2SO4mkpyq;fSld; 
tpidGhpahJ. Mdhy; fhw;wpd; Kd;dpiyapy; mkpyj;jpy; 
fiufpd;wJ.  
 

2. ePh;j;jHNO3cld;tpid:  

ePh;j;jNHO3cld; tpidGhpe;Jiel;hpf; Mf;i]L 
thAitntspNaw;Wfpd;wJ.  
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  3Cu + 8 HNO3 → 3Cu(NO3)2 + 2NO↑ + 4H2O 
 

7. FNshhpDld; tpid:  
jhkpuk;>FNshhpDld; tpidGhpe;Jfhg;gh; (II) 
FNshiuiljUfpd;wJ 
  Cu + Cl2 → CuCl2 
 

8. fhuj;Jld; tpid:  
jhkpuk; fhuj;jpdhy; ve;jghjpg;Gk; miltjpy;iy 

 
gad;fs;: 
 

• kpd;fk;gpfisAk;>kpd; cgfuzq;fisAk; cUthf;fg; gad;gLfpwJ.  
 

• fNyhhpkPl;lh;>ghj;jpuq;fs;>ehzaq;fs; Nghd;wtw;iwcUthf;fg; 
gad;gLfpwJ.  

 

• kpd;Kyhk; G+rg; gad;gLfpwJ.  
 

• jq;fk; kw;Wk; nts;spNahLfye;J>cNyhff;fyitahf;fpehzaq;fs; 
kw;Wk; mzpfyd;fs; cUthf;fg; gad;gLfpwJ.  
 

,Uk;gpd; cNyhftpay;:  
 
fpilf;Fk; ghq;F: mYkpdpaj;jpw;FmLj;J>kpfmjpfkhffhzg;gLk; 
cNyhfk; ,Uk;GMFk;. ,aw;ifapy;> ,J Mf;irL>ry;igLkw;Wk; 
fhh;gNdl;Lfshffplf;fpd;wd. ,Uk;gpd; jhJf;fshtd.  
 

,Uk;gpd; jhJf;fs; tha;g;ghL 
N`kill; Fe2O3 
Nkf;dill; Fe3O4 
,Uk;Gigiul; FeS2 

 
,Uk;gpd; Kf;fpajhJN`kill; (Fe2O3) MFk;.  
 

1. GtpaPh;g;GKiwapy; mlh;g;gpj;jy;: J}shf;fg;gl;ljhJit>rPuhfXLk; 
ePhpy; fOTk; NghJNyrhdkhRf;fs; mfw;wg;gl;L>fdkhdjhJf;fs; 
fPNogbfpd;wd. 
 

2. fhw;Ws;skw;Wk; fhw;wpy;yh #oypy; tWj;jy;: 
mlh;g;gpf;fg;gl;ljhJthdJ>msthdfhw;wpy; ciyapy; #Nlw;wg;gLk; 
NghJ><ug;gjk; ntspNawpry;gh;>Mh;rdpf; kw;Wk; gh];gu]; khRf;fs; 
Mf;]p[Ndw;wk; milfpd;wd.  
 

3. CJ ciyapy; cUf;fpg;gpbj;jy;: 
tWf;fg;gl;ljhJ>fy;fhp>Rz;zhk;Gf;fy; ,tw;iw 8 : 4 : 1 
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vd;wtpfpjj;jpy; vLj;Jf; nfhz;L>ciyapd; 
NkYs;sfpz;zf;$k;Gmikg;Gtopahf>nrYj;jg;gLfpwJ. ciyapy; 
%d;WKf;fpagFjpfs; cs;sd.  

 
1. fPo;g;gFjp (vhpepiykz;lyk;) 

,e;jg; gFjpapd; ntg;gepiy1500˚CMFk;. ntg;gf;fhw;Wld; 

jhJf;fyitNrUk; NghJ>Mf;]p[Dld; vhpe;JCO2thfkhWfpwJ.  

C + O2
1500 C

⎯⎯⎯→CO2 + ntg;gMw;wy;  

,t;tpidapypUe;Jntg;gMw;wy; ntspahtjhy; 
ntg;gckpo;tpidvdg;gLk;. 

 
,g;gFjp1000˚Cntg;gepiyapy; cs;sJ. 

,q;FCO2MdJCOMfxLf;fkilfpwJ. 

   CO2 + C 1000 C
⎯⎯⎯→2CO - ntg;gMw;wy;  

 
Rz;zhk;Gf;fy; rpije;J>fhy;rpak; Mf;irilAk;>CO2itAk; jUk;.  

   CaCO3
1000 C

⎯⎯⎯→CO2 - ntg;gMw;wy;   

 
Nkw;fz;l ,Utpidfspy;>ntg;gk; cl;ftug;gLtjhy; ntg;gnfhs;tpidfs; 
MFk;. fhy;rpak; Mf;irLkzYld; Nrh;e;Jfhy;rpak; rpypNfl; vDk; 
frlhfpwJ.  
   CaO + SiO2→ CaSiO3 
 
Nkw;gFjp (xLf;Fk; kz;lyk;) 
,g;gFjpapy; 400˚C ntg;gepiyapy; /nghpf; Mf;irL>fhh;gd; NkhdxLf;fk; 
milfpwJ.  

  Fe2O3 + 3CO 400 C⎯⎯⎯→2Fe + 3CO2 ↑ 
 
frilePf;fpagpwF>cUfpa ,Uk;ghdJ>ciyapd; mbapy; 
Nrfhpf;fg;gLfpwJ. ,t;tpUk;GkPz;Lk; cUf;fg;gl;Ltpjtpjmr;Rf;fspy; 
thh;f;fg;gLtjhy;>,J thh;g;gpUk;Gvdg;gLk;.  
 
,aw;gz;Gfs;:  
 
,g;gFjpapy; 400˚C ntg;gepiyapy; /nghpf; Mf;irL>fhh;gd; Nkhdf;irL 
%yk; ,Uk;ghfxLf;fk; milfpwJ.  

Fe2O3 + 3CO  2Fe + 3CO2 ↑ 
frilePf;fpagpwF>cUfpa,Uk;ghdJ>ciyapd; mbapy; Nrfhpf;fg;gLfpwJ. 
,t;tpUk;GkPz;Lk; cUf;fg;gl;Ltpjtpjmr;Rf;fspy; thh;f;fg;gLtjhy;> ,J 
thh;g;gpUk;Gvdg;gLk;.  

• ,JxUgsgsg;ghdcNyhfk;>rhk;gy; nts;isepwKilaJ.  
• ,Otpir>jflhf;Fk; jd;ikkw;Wk; fk;gpahf;Fk; jd;ikiag; 

ngw;wpUf;Fk;.  
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• fhe;jkhfkhw;w ,aYk;. 
 

Ntjpg;gz;Gfs;:  
 

1. fhw;Wld; tpid: ,Uk;G>fhw;Wld; #Nlw;Wk; NghJtpidGhpe;J 
,Uk;GMf;irLcUthfpwJ.  

3Fe + 2O2 → Fe3O4fWg;Gepwk;  
 

2. <uf;fhw;Wld; tpid: ,Uk;ghdJ<uf;fhw;Wld; 
tpidGhpe;JgOg;Gepw>ePNuwpangh;hpf; Mf;irilcUthf;Ffpd;wJ. 
,r;Nrh;kNk JU vdg;gLk;. ,e;epfo;r;rpJUgpbj;jy; vdg;gLk;.  

4Fe + 3O2 + xH2O → 2Fe2O3.xH2O (JU) 
 

3. ePuhtpAld; tpid: nrQ;#Nlw;wpa ,Uk;gpd; kPJ>ePuhtpiagha;r;Rk; 
NghJNkf;dl;bf; Mf;irLcUthfpwJ.  

3Fe + 4H2O (ePuhtp) Fe3O4 + 4H2 
 

4. FNshhpDld; tpid: ,Uk;GFNshhpDld; Nrh;e;J 
/nghpf;FNshiuLcUthfpwJ.  

2Fe + 3Cl2→ 2FeCl3(nghpf;FNshiuL) 
 

5. mkpyq;fSld; tpid: ePh;j;jkw;Wk; mkpyq;fSld; 
,Uk;GtpidGhpe;J>thAitntspNaw;Wfpd;wJ.  

Fe + 2HCl → FeCl2 + H2↑ 
Fe + H2SO4 → FeSO4 + H2↑  
 

ePh;j;jiel;hpf; mkpyj;Jld;> ,Uk;GFsph;e;jepiyapy; tpidGhpe;Jngu]; 
iel;Nul;ilcUthf;Ffpd;wJ.  
 

4Fe + 10 NHO3 →4Fe(NO3)2 + NH4NO3 + 3H2O  
 

mlh; fhe;jfmkpyj;Jld;> ,Uk;GtpidGhpe;J /nghpf; 
ry;Ngl;ilcUthf;Ffpd;wJ.  

2Fe + 6H2SO4→ Fe2(SO4)3 + 3SO2 + 6H2O  
 

mlh; iel;hpf; mkpyj;jpy;> ,Uk;igmkpo;j;Jk; NghJ ,Uk;GMf;irLglyk; 
cUthtjhy;> ,Uk;Gjd;jpwid ,of;fpd;wJ.  
 
,Uk;gpd; tiffs; kw;Wk; gad;fs;:  
 
thh;g;gpUk;G(2% - 4.5% fhh;gd; cila ,Uk;G) ];lt;fs;>fopTePh;f; 
Foha;fs;>NubNal;lh;fs;>fopTePh; rhf;fil%bfs; ,Uk;GNtypfs; 
Mfpatw;iwcUthf;fg; gad;gLfpwJ.  
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v/F (0.25% - 2%fhh;gd; cila ,Uk;G) fl;blf; 

fl;Lkhdq;fs;>ve;jpuq;fs; kpd;flj;Jfk;gpfs;>T.V. NfhGuq;fs; kw;Wk; 
cNyhff; fyitfs; Mfpatw;iwcUthf;fg; gad;gLfpwJ.  
 
NjdpUk;G( <0.25%fhh;gd; cila ,Uk;G) fk;gpr;RUs;>kpd;fhe;jq;fs; 
kw;Wk; eq;$uk; ,tw;iwnra;ag;gad;gLfpwJ.  
 
cNyhff; fyitfs;: 
 
,uz;Lmy;yJmjw;FNkw;gl;lcNyhfq;fs; 
my;yJcNyhfq;fSk;>mNyhfq;fSk; 
Nrh;e;jxUgbj;jhdfyitNacNyhff;fyitMFk;.  
 
cNyhff; fyitapd; gz;Gfs;>mjd; cs; mlq;fpa J}a jq;fk; 
kpfnkd;ikahdcNyhfk;. mNjhLrpwpjsTfhg;giur; Nrh;f;Fk; 
NghJ>typikAk;>gad;ghLk; mjpfhpf;fpd;wJ.  
 
,urf;fyit:  
 
,urf;fyitvd;gJghjurj;Jld;>cNyhfk; Nrh;e;jfyitahFk;. 
vyf;l;uhd;fSf;Fk;>Neh;kpd;Riknfhz;lcNyhfmadpfSf;Fk; 
,ilg;gl;lepiykpd; fth;r;rptpirahy;>tpisAk; cNyhfg; gpizg;gpd; 
%yk; ,f;fyitfs; cUthfpd;wd. v.fh. rpy;th; bd; urf;fyit> ,J 
gw;Fopfs; milf;fg;gad;gLfpwJ.  
 
cNyhff;fyitcUthf;Ftjw;f;fhdfhuzq;fs;  
 

• epwk; kw;Wk; tbtq;fiskhw;wpaikf;f 

• Ntjpg;gz;Gfiskhw;wpaikf;f 

• cUFepiyiaf; Fiwf;f 

• fbdjd;ikkw;Wk; ,Otpiriamjpfhpf;f 

• kpd;jiliamjpfhpf;f 
 

cNyhff; fyitfiscUthf;Fk; Kiwfs;:  
 
cNyhfq;fiscUf;fpr; Nrh;j;jy;  
 
v.fhh [pq;f; kw;Wk; fhg;giucUf;fpr; Nrh;j;jy; %yk; 
gpj;jiscUthfpwJ.  
  
ed;FgFf;fg;gl;lcNyhfq;fismOj;jpNrh;j;jy;:  
  
v.fh. kucNyhfk; ,JfhhPak;> nts;sPak;> gp];kj;> kw;Wk; fhl;kpak; J}s; 
Nghd;wtw;iw cUf;fpr; Nrh;j;j fyitahFk;.  
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jplf;fiury;fshd cNyhfr;fyit: cNyhff; fyitia jplf;fiury; 
vd;W $wyhk;. ,jpy;> nrwpT epiwe;Js;s cNyhfk; fiug;ghd; MFk;. 
kw;w cNyhfq;fs; fiunghUs; vdg;gLk;.  
 
v.fh gpj;jis vd;w cNyhff; fiurypy; [pq;f; vd;gJ fiunghUs;: 
fhg;gh; vd;gJ fiug;ghd; MFk;.  
 
cNyhff; fyitfspd; tiffs;:  
 
,Uk;gpd; gq;ifg; nghWj;J cNyhff; fyitia ,uz;lhfg; gphpf;fyhk;.  
 
/ngu]; cNyhff;fyit: ,jpy; ,Uk;G Kf;fpag; gq;fspf;fpwJ. v.fh: 
JUg;gpbf;fhj ,Uk;G> epf;fy; ,Uk;G fyit.  
 
/ngu]; ,y;yh cNyhff; fyit: ,jpy; ,Uk;gpd; Kf;fpa gq;fspg;G 
,y;iy. v.fh. mYkpdpaf; fyit> fhg;gh; fyit.  

 
fhg;gh; fyit (,Uk;G mw;wJ) 
  

fyitfs;  gad;fs;  

gpj;jis(Cu, Zn) kpd; 
,izg;Gfs;>gjf;fq;fs;>myq;fhug; 
nghUl;fs;>fbdcgfuzq;fs;  

Ntz;fyk;;(Cu, Sn) rpiyfs;>ehzaq;fs;>miog;Gkzpfs;  

 
 mYkpdpaf; fyit(,Uk;Gmw;wJ)  
 
 

fyitfs;  gad;fs;  

bAuhYkpd; (Al, Mg, Mn, 
Cu) 

tpkhdj;jpd; gFjpfs;>g;u~h; 
Ff;fh;fs;  

nkf;dypak; (Al, Mg) tpkhdj;jpd; gFjpfs;>mwptpay; 
cgfuzq;fs; 

 
 
 ,Uk;Gf; fyitfs;:  
 

fyitfs; gad;fs; 
JUg;gpbf;fhj 
,Uk;G(Fe, C, Ni, Cr) 

ghj;jpuq;fs; ntl;Lk; 
fUtpfs;>thfdcjphpghfq;fs;  

epf;fy; ,Uk;G(Fe, C, 
Ni) 

fk;gpfs; tpkhdj;jpd; cjphpg; 
ghfq;fs;>ce;jpfs;  

 
cNyhfmhpkhdk;: 
 
Ntjptpidfs; my;yJkpd; Ntjptpidfs; %yk; Rw;Wr; #oNyhL 
tpidGhpe;Jgbg;gbahfelf;Fk; cNyhfj;jpd; rpijNt>cNyhfmhpkhdk; 
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MFk;. ,JxU ,aw;ifepfo;T. ,jpy; 
cNyhfkhdJ>Mf;irL>i`l;uhf;irLmy;yJry;iglhfkhwpjd; cNyhfj; 
jd;ikia ,of;fpwJ.  
 
JU vd;gJePNuwpa /nghpf; Mf;irLFe2O3. xH2O vdNtjpapay; Kiwapy; 
miof;fg;gLk;. JUg;gpbj;jy; MdJ> ,Uk;gpd; 
Gwg;gug;gpy;>nrk;gOg;GepwePNuwpa /nghpf; Mf;irilcUthf;Ffpd;wJ.  
 
cNyhfmhpkhdj;jpd; tiffs;:  
cyh; mhpkhdk; (my;yJ) NtjpKiwmhpkhdk;  
 
<ug;gjk; ,y;yhepiyapy;>eilngWk; mhpkhdr; nray; cyh; mhpkhdk; 
MFk;. ,e;epfo;tpy; mhpf;Fk; jputq;fs; my;yJthAf;fshdO2, N2, SO2, 
H2O Mfpaitmjpfntg;gepiyapy; cNyhfj;jpd; Nky; 
NtjptpidGhpe;Jkhw;wk; eilngWfpd;wJ. ,itmidj;jpYk; 
O2thdJNtjpapay; Kiwg;gbmjpfmstpy; tpidGhpAk; 
thAthfnray;gLfpwJ.  
 
<uepiymhpkhdk; (my;yJ) kpd;Ntjpapay; epiymhpkhdk;:  
 
<ug;gjj;jhy; eilngWk; mhpkhdepfo;T><uepiymhpkhdk; MFk;. 
cNyhfkhdJ>ePUld; my;yJcg;Gf;fiurYld; my;yJmkpy>fhuq;fSld; 
kpd; NtjptpidGhpe;Jmhpkhdj;ijcUthf;Fk;.  
 
mhpkhdj;ijj; jLf;Fk; Kiwfs;  
cNyhff; fyitahf;fy;  
 
cNyhfq;fisxd;Nwhnlhd;Wfye;Jfyitahf;fy; 
%yk;>mhpkhdj;ijjLff;fyhk;. v.fh. JUg;gpbf;fh ,Uk;G.  
 
Gwg;gug;igG+Rjy;:  

1. ehfKyhk;G+Rjy;: ,Uk;gpd; kPJJj;jehfkpd;Kyhk; 
G+Rtjw;FehfKyhk; G+Rjy; vd;Wngah;.  
 

2. kpd;Kyhk; G+Rjy;: xUcNyhfj;ijkw;nwhUcNyhfj;jpd; 
Nky;>kpd;rhuj;jpd; %yk; G+Rjy; kpd;Kyhk; G+Rjy; MFk;.  
 

3. MNdhl;lhf;fy;: cNyhfj;jpd; Gwg;gug;ig>kpd; Ntjptpidfspd; 
%yk;>mhpkhdvjph;Gs;sjha; khw;Wk; epfo;TMNdhlhf;fy; MFk;. 
mYkpdpak; ,e;jKiwf;Fgad;gLfpwJ. 
 

4. Nfj;NjhLghJfhg;G: vspjpy; mhpkhdk; milAk; 
cNyhfj;ijMNdhlhfTk;>ghJfhf;fNtz;bacNyhfj;ijf; 
Nfj;NjhlhfTk; nfhz;L>kpd; Ntjptpidf;Fcl;gLj;Jk; 
epfo;TNfj;NjhLghJfhj;jy; MFk;. ,t;tpidapy; vspjpy; mhpgLk; 
cNyhfk; jpahfcNyhfk; vdg;gLk;.  
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ghk;gd; ghyk;  
 

,uhNk];tuj;jpd; ghk;gd; jPitAk;. ,e;jpahtpd; ngUk; 
epyg;gug;igAk; ,izf;Fk; uapy; ghyNkghk;gd; gykhFk;. 1914 y; 
,e;jpahtpy; jpwf;fg;gl;lKjy; fly;ghyk; vd;wngUik 
,jw;Fcz;L. 2010 Mk; Mz;Ljpwf;fg;gl;lge;j;uhtypvd;wflw;ghyk; 
ePskhdJ. ,g;ghk;gd; ghyj;jpy; Vw;gLk; 
cNyhfmhpkhdj;ijmwptpaypd; cjtpNahL>mt;tg;NghJmspf;Fk; 
guhkhpg;GghJfhg;GG+r;R %yk; jLj;J> ek; tuyhw;iwepiyepWj;jyhk;;.  
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11th Chemistry 
vol -1 

 
myF 1 Ntjpapaypd; mbg;gilf; fUj;Jf;fs; kw;Wk; Ntjpf; fzf;fPLfs; 
 
 
gUg;nghUl;fis tifg;gLj;Jjy; 
 
 cdJ tFg;giw #oiy cw;WNehf;F. eP vijf; fhz;fpwha;? 
cdJ ,Uf;if> Nkir> fUk;gyif [d;dy; Nghd;wtw;iw eP 
fz;bUg;gha;. ,it midj;Jk; vjdhy; Mf;fg;gl;lit? ,it 
midj;Jk; gUg;nghUl;fshy; Mf;fg;gl;lit. 
 
 epiwAs;s> ,lj;ij milj;Jf;nfhs;Sk; jd;ikAila midj;Jk;> 
gUg;nghUl;fs; vd tiuaWf;fg;gLfpd;wd. midj;J gUg;nghUl;fSk; 
mZf;fshy; Mf;fg;gl;lit. ehk; ekJ #oypy; ,Ue;J ngWk; 
mDgtq;fis tpsf;Ftjw;F gUg;nghUs; gw;wpa ,e;j mwpthdJ 
gaDs;sjhf mikAk;. gUg;nghUl;fspd; gz;Gfis Gupe;J nfhs;Sk; 
nghUl;L> ehk; mjid tifg;gLj;j Ntz;Lk;. gUg;nghUl;fis 
tifg;gLj;Jjypy; gy;NtW Kiwfs; cs;sd. nghJthf> 
gUg;nghUl;fis mjd; ,aw;epiyik kw;Wk; Ntjp,iaG Mfpatw;wpd; 
mbg;gilapy;> tpsf;fg; glj;jpy; fhl;bAs;sthW tifg;gLj;jyhk;. 
 
,aw; epiyikapd; mbg;gilapy; gUg;nghUl;fspd; tifg;ghL 
 
 gUg;nghUl;fis mtw;wpd; ,aw; epiyikapd; mbg;gilapy; 
jpz;kk;> jputk; kw;Wk; ntg;gepiyapid jFe;jthW khw;wpaikg;gjd; 
%yk; gUg;nghUl;fis mjd; xU ,aw;epiyikapypUe;J kw;nwhU 
epiyikf;F khw;w ,aYk;. 
 
Ntjpj;jd;ikapd; mbg;gilapy; tifg;ghL 
 
 gUg;nghUl;fis mtw;wpd; Ntjpj;jd;ikapd; mbg;gilapy;> J}a 
nghUl;fs; kw;Wk; fyitfs; vd tifg;gLj;jyhk;. fyitapy; xd;wpw;Fk; 
Nkw;gl;l Ntjp cl;nghUl;fs;> mtw;wpw;fpilNa vj;jifa 
,iltpidfSkpd;wp fhzg;gLfpd;wd. ,tw;wpd; Njhw;wj;jpd; 
mbg;gilapy; xU gbj;jhd my;yJ gy gbj;jhd fyit vd NkYk; 
tifg;gLj;jg;gLfpd;wd. 
 
 J}a nghUl;fs; vd;git vspa mZf;fs; my;yJ %yf;$Wfshy; 
Mf;fg;gl;lit. ,it jdpkq;fs; kw;Wk; Nru;kq;fs; vd NkYk; 
tifg;gLj;jg;gLfpd;wd. 
 
jdpkk;: 
 
 xNu xU tif mZf;fis kl;LNk cs;slf;fpait jdpkk; 
vdg;gLk;. mZf;fs; vd;git> GNuhl;lhd;fs;> vyf;l;uhd;fs;> epA+l;uhd;fs; 
Nghd;w mbg;gilj; Jfs;fisf; nfhz;l kpd; ehL epiyj;jd;ik 
cilaJ vd;gjid ehk; mwpNthk;. 
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 jdpkk; MdJ XuZ my;yJ gy;yZ myFfis cs;slf;fpajhf 
fhzg;gLfpwJ. gy;yZ myFfis nfhz;l jdpkq;fs; %yf;$Wfs; vd 
miof;fg;gLfpd;wd. 
 
vLj;Jf;fhl;L : XuZ myF – jq;fk; (Au)> jhkpuk; (Cu)> gy;yZ myF 

– i`l;u[d; thA (H2)> gh];gu]; (P4) kw;Wk; ry;gu; (S8). 
 
Nru;kk;:  
 
 ,uz;L my;yJ mjw;F Nkw;gl;l ntt;NtW jdpk mZf;fisf; 
nfhz;l %yf;$Wfis cs;slf;fpaJ Nru;kq;fshFk;. 
 
vLj;Jf;fhl;L: fhu;gd; il Mf;i]L (CO2)> FSf;Nfh]; (C6H12O6)> 

i`l;u[d; ry;igL (H2S)> Nrhbak; FNshiuL (NaCl) 
 
 Nru;kq;fspd; gz;Gfs;> mtw;wpy; mlq;fpAs;s jdpkq;fspd; 
gz;GfspypUe;J khWgl;bUf;Fk;. vLj;Jf;fhl;lhf Nrhbak; xU 
gsgsg;ghd cNyhfk;> FNshupd; Xu; vupr;rY}l;Lk; thA> Mdhy; ,e;j 
,uz;L jdpkq;fspy; ,Ue;J cUthFk; Nru;kkhd Nrhbak; FnshiuL> 
gbfj;jd;ikAila jpz;kkhFk;> ,r;Nru;kk; capupay; nray;ghLfSf;F 
Kf;fpakhdjhFk;. 
 
jd;kjpg;gPL 
 
1. Ntjpj;jd;ik mbg;gilapyhd tifg;ghl;L mwptpid gad;gLj;jp> 
gpd;tUk; xt;nthd;iwAk;> jdpkk;> Nru;kk; my;yJ fyit vd 
tifg;gLj;Jf. 
 

i ru;f;fiu 
ii fly;ePu; 
iii thiytbePu; 
iv fhu;gd; il Mf;i]L 

v jhkpu fk;gp (Copper wire) 
vi rhjhuz cg;G 

vii nts;spj; jl;L (Silver plate) 
viii ehg;jyPd; cUz;ilfs;. 

 
mZ kw;Wk; %yf;$W epiwfs; 
 
 xU jdpj;j mZ vt;tsT epiwAilaJ? mZthdJ 10-10 m 

tpl;lKk;> Njhuhakhf 10-27 kg  epiwAk; nfhz;l kpfr;rpwpa Jfs; 
vd;gjhy;> mjd; epiwapid Neubahff; fz;lwpa ,ayhJ. vdNt> xU 
epak mZtpid mbg;gilahff; nfhz;l xg;G mstPl;LKiw 
Kd;nkhopag;gl;lJ. 
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 IUPAC (International Union of Pure and Applied Chemistry) 
mikg;ghdJ C-12 mZtpid epak mZfhf fUj;jpw;nfhz;lJ. mjd; 

mZepiw 12 amu my;yJ 12 u vd vLj;Jf;nfhs;sg;gLfpwJ. 
 
 Mb Mw;wy; (ground State) epiyapyp cs;s C-12 mZtpd; 

epiwapy;> gd;dpnuz;by; xU gq;Fepiy> mZepiw myF (amu) my;yJ 

xUikgLj;jg;gl;l mZ epiw (Unified atomic mass) vd 
tiuaWf;fg;gLfpwJ. 
 
1 amu (my;yJ) 1 u = 1.6605 x 10-27 kg 
 

,e;j mstPl;L Kiwapy;> xg;G mZ epiw vd;gJ> xU mZtpd; 
ruhrup mZepiwf;Fk;> xUikg;gLj;jg;gl;l mZ epiwf;Fk; ,ilNahad 
tpfpjk; vd tiuaWf;fg;gLfpwJ. 
 
Xg;G mZ epiw (Ar)  
 

=
mZtpd; ruhrup epiw

xUik gLj; jg; gl; l mZ epiw
 

 
vLj;Jf;fhl;L> 
 
i`l;u[dpd; xg;G mZ epiw (Ar) 
 

27
1.6605 10 kg

−=


i`l; u[dpd; xU mZtpd; ruhrup epiw ( )kg
 

27

27

1.6736 10

1.0078 10

1.0078 1.008 .

kg

kg

u

−

−


=


= 

 

 
ngUk;ghyhd jdpkq;fs; xd;wpw;Fk; Nkw;gl;l INrhNlhg;Gfisf; 

nfhz;bUg;gjhy;> ehk; ruhrup mZ epiwapid gad;gLj;JfpNwhk;. xU 
mZtpd; ruhrup mZ epiwapid gad;gLj;JfpNwhk;. xU mZtpd; 
ruhrup mZ epiw vd;gJ> me;j mZtpd; ,aw;ifapy; fhzg;gLk; 
midj;J INrhNlhg;Gfspd; mZepiwfspd; ruhrup kjpg;G vd 
tiuaWf;fg;gLfpwJ. vLj;Jf;fhl;lhf FNshupf; mZtpidf; fUJNthk;. 
,e;j mZ ,aw;ifapy;; 35

17
Cl kw;Wk; 35

17
Cl Mfpa ,U INrhNlhg;Gfis 

77:23 vd;w tpfpjj;jpy; nfhz;Ls;sJ. vdNt> FNshupdpd; ruhrup xg;G 
mZ epiw 
 

( ) ( )35 77 37 23

100

 + 
=  

35.46 u=  
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%yf;$W epiw 
 
 Xg;G mZ epiwapidg; Nghd;W xg;G %yf;$W epiwahdJ> xU 
%yf;$W epiwahdJ> xU %yf;$wpd; epiwf;Fk;> xUikgLj;jg;gl;l 
mZ epiwf;Fk; ,ilNaahd tpfpjk; vd tiuaWf;fg;gLfpwJ. xU 
Nru;kj;jpd; xg;G %yf;$W epiwapid> mjpy; mlq;fpAs;s mZf;fspd; 
xg;G mZ epiwfspd; $Ljy; %yk; fzf;fpl ,aYk;. 
 
vLj;Jf;fhl;lhf> 
 
i.  i`l;u[d; %yf;$wpd; xg;G %yf;$W epiw (H2) 
 
 = 2 (i`l;u[d; mZtpd; xg;G mZ epiw)  
 
 = 21.008 u 
 
 = 2.016 u 
 
ii. FSf;Nfh]; Nru;kj;jpd; xg;G %yf;$W epiw (C6H12O6) 

= (6 12) + (12 1.008) + (6 16) 
 

=72 +12.096 + 96 
 

=180.096 u 
 
rpy jdpkq;fspd; xg;G mZ epiwfs; 
 

jdpkk; xg;G mZ 
epiw 

jdpkk; Xg;G mZ 
epiw 

H 1.008 Cl 35.45 

C 12 K 39.10 

N 14 Ca 40.08 

O 16 Cr 51.9 

Na 23 Mn 54.94 

Mg 24.3 Fe 55.85 

S 32.07 Cu 63.55 
 
jd;kjpg;gPL 
 
2. gpd;tUtdtw;wpd; xg;G %yf;$W epiwapidf; fzf;fpLf. 
 

• vj;jdhy; (C2H5OH) 

• nghl;lhrpak; ngu;khq;fNdl; (KMnO4) 

• nghl;lhrpak; ilFNuhNkl; (K2Cr2O7) 
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• Rf;Nuh]; (C12H22O11) 
 

Nkhy; gs;wpa Nfhl;ghL 
 
 nghUl;fspd; mstpidf; Fwpg;gpl> ek; trjpf;Nfw;g l[d;> Nghd;w 
rpwg;Gg; ngau;fis tof;fj;jpy; gad;gLj;jp  tUfpNwhk;. vLj;Jf;fhl;lhf> 
xU l[d; Nuh[hf;fs; vd;gJ 12 Nuh[h g+f;fisAk;> xU Fau; 
jhs;fisAk; Fwpg;gpLfpwJ.  
 
 ,e;j xg;Gikapid gadgLj;jp Ntjpapaypy; mZ kw;Wk; 
%yf;$Wfspd; mstpid tiuaWf;fg; gad;gLk; Nkhy; gw;wpa 
Nfhl;ghl;bid ehk; Gupe;J nfhs;syhk;. nghUspd; mstpid Fwpf;f  SI  
mtF Kiwapy;; gad;gLj;jg;gLk; mbg;gil myF ‘Nkhy;’ MFk;. 
 
 Nkhy; gw;wpa Nfhl;ghl;bidg; Gupe;J nfhs;tjw;F> 12g fhu;gd; -12 
INrhNlhg;gpy; fhzg;gLk; mZf;fspd; vz;zpf;if> 158.03g nghl;lhrpak; 
ngu;khq;fNdl; kw;Wk; 294.18g   nghl;lhrpak; ilFNuhNkd fhzg;gLk; 
%yf;$Wfspd; vz;zpf;ifapid ehk; fzf;fpLNthk;. 
 
 12 g fhu;gd; -12 INrhNlhg;gpy; fhzg;gLk; fhu;gd; mZf;fspd; 
vz;zpf;iff;Fr; rkkhd mbg;gilj; Jfs;fisg; ngw;Ws;s xU 
mikg;gpy; cs;s nghUspd; msT xU Nkhy; vdg;gLk;. mbg;gil Jfs; 
vd;gJ %yf;$Wfs;> madpfs;> vyf;l;uhd;fs; my;yJ VNjDk; xU 
tiuaWf;fg;gl;l Jfisf; Fwpg;gpLfpwJ. 
 
mtfhl;Nuh  vz; 
 
 xU Nkhy; msTila ve;jnthU Nru;kj;jpYk; fhzg;gLk; 
cl;nghUl;fspd; vz;zpf;if 6.022 x 1023 f;F rkkhFk;. ,e;j vz; 
mtfhl;Nuh vz; vd miof;fg;gLfpwJ. ,j;jhypa ,aw;gpay; mwpQu; 
mkpNlh mtfhl;Nuh vd;gtuJ ngauhy; ,e;j vz; miof;fg;gLfpwJ. 
xj;j ntg;gepiy kw;Wk; mOj;j epiyapy;> rk fd msTs;s vy;yh 
thAf;fSk;> rk vz;zpf;ifapyhd %yf;$Wfis ngw;wpUf;Fk; vd 
mtfhl;Nuh Kd; nkhope;jhu;. mtfhl;Nuh vz;zpw;F myF ,y;iy. 
 
 xU Ntjptpidapy; mZf;fs; my;yJ %yf;$Wfs; xU Fwpg;gpl;l 
tpfpjj;jpy; tpidGupfpd;wd. gpd;tUk; vLj;Jf;fhl;Lfis ehk; fUJNthk;.  
 
tpid 1: C +O2 → CO2 
 
tpid 2: CH4 + 2O2 → CO2 + 2 H2O 
 

Kjy; tpidapy;> xU fhu;gd; mZ> xU Mf;rp[d; %yf;$Wld; 
tpidGupe;J xU fhu;gd; il Mf;i]L %yf;$wpidj; jUfpwJ. 
,uz;lhk; tpidapy; xU %yf;$W fhu;gd; il Mf;i]ilAk; ,U 
%yf;$W ePiuAk; jUfpwJ. 
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 ,jpypUe;J tpidapy; <LgLk; tpidnghUl;fSf;F mbg;gilapy; 
mikfpwJ vd;gJ njspthfpwJ. ,Ue;jNghjpYk;> xU Ntjptpidapy; 
<LgLk; jdpj;j %yf;$Wfspd; vz;zpf;ifapidf; fzf;fpLtJ vd;gJ 
eilKiwapy; fbdkhd xd;whFk;. vdNt> Ntjptpidapy; <LgLk; 
tpidg;nghUl;fspd; mstpid %yf;$Wfspd; vz;zpf;ifapy; 
Fwpg;gpLtijf;fhl;bYk; Nkhy; mbg;gilapy; Fwpg;gpLtJ gaDs;sjhf 
mikAk;. Kjy; tpidapid> xU Nkhy; fhu;gd;> xU Nkhy; Mf;rp[Dld; 
tpidGupe;J xU Nkhy; fhu;gd; il Mf;i]il jUfpwJ vdTk;> 
,uz;lhtJ tpidapid> xU Nkhy; kPj;Njd;> ,uz;L Nkhy; Mf;rp[dpy; 
vupe;J> ,uz;L Nkhy; ePu; kw;Wk; xU Nkhy; fhu;gd; il Mf;i]il 
jUfpwJ vdTk; ehk; tpsf;fyhk;. mZf;fs; kl;LNk ,lk;ngWk; 
epiyapy;> mwptpay; mwpQu;fs; xU Nkhy; vd;w thu;j;ijf;F gjpyhf 
xU fpuhk; mZ vd;w thu;j;ijapidAk; gad;gLj;Jthu;fs;. 
 
Nkhyhu; epiw 
 
 1 Nkhy; msTs;s xU nghUspd; epiwahdJ mjd; Nkhyhu; epiw 
vd tiuaWf;fg;gLfpwJ. xU Nru;kj;jpd; jdpkq;fspd; xg;G mZ 
epiwfspd; $Ljiy gmol -1 vd;w myfpy; Fwpg;gpLtjhFk;. 
 
vLj;Jf;fhl;L 
 
xU i`l;u[d; mZtpd; xg;G mZ epiw = 1.008 u 
 
xU i`l;u[d; mZtpd; Nkhyhu; epiw = 1.008 gmol -1 

 
FSf;Nfhrpd; xg;G %yf;$W epiw = 180 u 
 
FSf;Nfhrpd; Nkhyhu; epiw = 180 gmol -1 

 
Nkhyhu; fdmsT: 
 
 xU Fwpg;gpl;l ntg;gepiy kw;Wk; mOj;j epiyapy;> xU Nkhy; 
Nru;kk; mjd; thA epiyapy; milj;Jf;nfhs;Sk; fdmsT> Nkhyhu; 
fdmsT vdg;gLk;. 
 

 
 

epiy 

xU Nkhy; msTs;s 
ve;j xU Nru;kKk; 
mjd; thA epiyapy; 
milj;Jf; nfhs;Sk; 
fd msT (ypl;lupy;) 

273 k kw;Wk; 1 bar 
mOj;jk; (STP) 

22.71 

273 k kw;Wk; 1 atm 
mOj;jk; (SATP) 

22.4 

298 k kw;Wk; 1 atm 
mOj;jk; (miw ntg;g 

24.5 
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epiy kw;Wk; 
mOj;jk;) 

 
jd;kjpg;gPL 
 
3 m) 9 fpuhk; <j;Njdpy; fhzg;gLk; Nkhy;fspd; vz;zpf;ifiaf; 
fzf;fpLf. 
 
3 M) 273 k kw;Wk; 3 atm mOj;j epiyapy;> 224 mL fd mstpid 
milj;Jf;nfhs;Sk; Mf;rp[d; thAtpy; fhzg;gLk; Mf;rp[d; 
%yf;$Wfspd; vz;zpf;ifapidf; fzf;fpLf. 
 
fpuhk; rkhd epiw Nfhl;ghL 
 
 Ntjpapay; Fwpg;ghf gFg;gha;T Ntjpapaypy;> Nkhy; Nfhl;ghl;bidg; 
Nghd;Nw fpuhk; rkhdepiw Nfhl;ghLk; gutyhf gad;gLj;jg;gLfpwJ 
Ke;ija ghlg;gFjpapy; Nkhy; Nfhl;ghL> %yf;$W epiwapd; 
mbg;gilapy; mike;Js;sJ vd ehk; mwpe;J nfhz;Nlhk;. 
mijg;NghyNt fpuhk; rkhd epiw Nfhl;ghLk; rkhd epiwapid 
mbg;gilahff; nfhz;lJ. 
 
tiuaiw 
 
 1.008g i`l;u[d; my;yJ 8g Mf;rp[d; my;yJ 35.5g FNshupd; 
,tw;NwhL Nruf;$ba my;yJ ,tw;iw ,lg;ngau;r;rp nra;af;$ba xU 
jdpkk; my;yJ Nru;kk; my;yJ madpapd; epiwNa> mjd; fpuhk; rkhd 
epiw vd tiuaWf;fg;gLfpwJ. 
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11- tJ Ntjpapay; - I 
myF 3 

 
jdpkq;fspd; Mth;j;jd tifg;ghL 

  
ytha;rpah; ml;ltiz 

   
mkpyj;ijcUthf;Fk; 

jdpkq;fs; 
thAf;fisxj;j 

jdpkq;fs; 
 

fe;jfk; (Sulphur)  Xsp (light)  

gh];gu]; (phosphorus) ntg;gk; caloric (heat) 

kuf;fhp charcoal (carbon) Mf;rp[d; oxygen 
 iel;u[d; azote 

(nitrogen) 
 i`l;u[d; (hydrogen) 

  
cNyhf jdpkq;fs; Gtpgug;Gj; jdpkq;fs; 

 
Nfhghy;l;> ghjurk;> 
nts;sPak;> (cobalt, 
mercury, tin) 
 

Rl;l Rz;zhk;G lime 
(calcium oxide) 

jhkpuk;> epf;fy;> ,Uk;G 
(copper, nickel, iron) 

nkf;dPrpak; Mf;i]L 
Magnesia(magnesium 
oxide) 
 

jq;fk;> fhhPak;> nts;sp> 
Jj;jehfk;. (gold, lead, 
silver, Zinc) 

NghPak; ry;Ngl; 
barytes ( barium 
sulphate) 

khq;fdPR lq;];ld; 
(manganese tungsten) 

argilla ( aluminium 
oxide) 

gpshl;bdk; Platina 
(Platinum) 

rpypf;fd; il Mf;i]L 
Silex ( Silicon dioxide) 

 
 

nkz;lyP/gpd; tifg;ghL 
 
 1868- y; Nyhjh; Nkah;> jw;NghJs;s etPd Mth;j;jd 
ml;ltizapid xj;j xU jdpk thpir ml;ltizia cUthf;fpdhh;. 
,aw;gz;Gfshd mZ gUkd;> cUFepiy kw;Wk; nfhjpepiy 
Nghd;wtw;iw> mZf;fspd; mZepiwf;F vjpuhf tiuglj;jpy; 
Fwpj;jNghJ> mg;gz;Gfspy; Mth;j;jd jd;ik fhzg;gLtij ,th; 
fz;lwpe;jhh;.  



 

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

 

 
 ,Nj fhyfl;lj;jpy;> bkphpl;b nkz;lyP/g; jdpNa xU fUj;jpid 
Kd;nkhope;jhh;. mJ “jdpkq;fspd; gz;Gfs; mtw;wpd; mZepiwfspd; 
Mth;j;jd rhh;ghf mikfpd;wd.” vd;gjhFk;. ,f;$w;W Mth;j;jd tpjp 
vd miof;fg;gLfpwJ. mf;fhyj;jpy; mwpag;gl;bUe;j 70 jdpkq;fis 
mtw;wpd; mZ epiwfspd; VWthpirapy; gy nrq;Fj;J njhFjpfshf 
tifg;gLj;jpdhh;. ,t;thwhf Mth;j;jd tpjpapd; mbg;gilapy; 
nkz;lyP/g; Kjd; Kjyhf Mth;j;jd ml;ltizapid fl;likj;jhh;. 
 

nkz;lyP/gpd; Mth;j;jd ml;ltiz 
 

 
 

 nkz;lyP/gpd; Mth;j;jd ml;ltizapy; cs;sthW> jFe;j 
gz;Gfisf; nfhz;l jdpkq;fs; me;Neuj;jpy; fz;lwpag;glhj epiyapy; 
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mtw;wpw;nfd ntw;wplq;fis tpl;bUe;jhh;. mtUk; kw;w mwpQh;fSk; 
,lk; tplg;gl;l jdpkq;fs; ngw;wpUf;f Ntz;ba ,aw;gpay; kw;Wk; 
Ntjpg;gz;Gfis eph;zapj;jdh;. gpd;dhspy; fz;lwpag;gl;l jdpkq;fspd; 
gz;Gfs; Vw;fdNt ,lk; tplg;gl;l jdpkq;fSf;nfd eph;zapf;fg;gl;l 
gz;GfNshL xj;Jf; fhzg;gl;ld. 
 
 vLj;Jf;fhl;lhf> njhFjp III Ir; rhh;e;j fhypak; (Ga) kw;Wk; 

njhFjp IV Ir; rhh;e;j n[h;khdpak; (Ge) Mfpait mf;fhyj;jpy; 
fz;lwpag;gl;bUf;ftpy;iy. Mdhy;> nkz;lyP/g; mitfs; ,Ug;gjw;fhd 
rhj;jpaf; $wpidAk;> mtw;wpd; gz;GfisAk; eph;zapj;jpUe;jhh;. mth; 
eph;zapj;jpUe;j gz;Gfis ngw;w jdpkq;fSf;F mYkpdpa Kd;jdpkk; 
(eka-aluminium) kw;Wk; rpypfd; Kd; jdpkk; (eka - silicon) vd 
ngahpl;lhh;.  
 
 
 rhpahd jdpkq;fs; fz;lwpag;gl;l gpd;dh;> mitfspd; gz;Gfs;> 
nkz;lyP/g;gpdhy; Kd; $l;bNa eph;zapf;fg;gl;l gz;GfSld; Vwj;jho 
xj;jpUe;jd.  
  
mYkpdpa Kd; jdpkk; kw;Wk; rpypfd; Kd; jdpkk; MfpaitfSf;F 
Kd;$l;bNa eph;zapf;fg;gl;l gz;Gfs;. 
 
  
t. 
vz; 

gz;G mYkpdpa  
Kd; jdpkk;  
Kd; $l;bNa 
eph;zapf;fg; 

gl;lJ 
 

fhypak; 
(fz;lwpag; 
gl;lJ) 

rpypfd;  
Kd; jdpkk; 
Kd; $l;bNa 
eph;zapf;fg; 

gl;lJ 

n[h;khdpak; 
(fz;lwpag; 
gl;lJ) 

1 mZ epiw 
 

68 70 72 72.59 

2 mlh;j;jp 
gcm-3  
 

5.9 5.94 5.5 5.35 

3 cUF 
epiy 
 

FiwT 29.78C mjpfk; 947C 

4 Mf;i]bd; 
tha;g;ghL 
 

E 2O3 Ga 2O3 EO2 GeO2 

5 FNshiubd; 
tha;g;ghL 
 

ECI3 GaCI3 ECI4 GeCI4 

 
nkz;lyP/gpd; Mth;j;jd ml;ltizapy; cs;s Kuz;ghLfs; 
 
 xj;j gz;Gfis cila jdpkq;fs; ntt;NtW njhFjpfspYk;> 
ntt;NtW gz;GfSila jdpkq;fs; xNu njhFjpapYk; 



 

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

 

itf;fg;gl;bUe;jd. ,ijg; NghyNt Mth;j;jd tpjpf;F Kuzhf> mjpf 
mZ epiwAs;s jdpkkhdJ Fiwthd mZ epiwAs;s jdpkj;jpw;F 
Kd;djhfNt itf;fg;gl;bUe;jJ.  
 
 vLj;Jf;fhl;lhf nlY}hpak; (127.6) MwhtJ (VI) njhFjpapYk;> 

mNahbd; (127) VohtJ(VII)njhFjpapYk; itf;fg;gl;bUe;jd.58.7Ni28  

f;FKd;djhf 58.7Ni28 itf;fg;gl;bUe;jJ 
 
Nkh];Ny Ma;Tk;> etPd Mth;j;jd tpjpAk; 
 
 1913 -y; n`d;wp Nkh];Ny> gy;NtW jdpkq;fis mjpf 
Mw;wYila vyf;fl;uhd;fisf; nfhz;L Nkhjr; nra;J mjd; %yk; 
cUthd rpwg;G x fjph; epwkhiyapid Ma;T nra;jhh;. ,jpy; 

jdpkq;fspd; mZ vz;zpw;Fk; ckpog;gl;l rpwg;G X–fjph;fspd; 
mjph;ntz;zpw;Fk; Neh;Nfhl;L njhlh;G ,Ug;gij mth; fz;lwpe;jhh;. 
,j;njhlh;gpid gpd;tUkhW Fwpg;gpl;lhh;. 

      ( )a Z b = −  

 ,q;F  vd;gJ ‘Z’ vd;w mZ vz; nfhz;l jdpkj;jpdhy; 

ckpog;gl;l ‘X’ fjphpd; mjph;ntz; ‘a’ kw;Wk; ‘b’ Mfpad khwpypfs;. 

NkYk; midj;Jj; jdpkq;fSf;Fk; ‘a’ kw;Wk; ‘b’ Mfpad xNu 
kjpg;Gfisg; ngw;wpUf;Fk;. 
 

    kw;Wk; Z f;F ,ilNaahd tiuglk; xU Neh; 
Nfhl;bidj;jUk;> ,j;njhlh;gpidg; gad;gLj;jp Gjpa jdpkk; xd;W 
ntspapLk; rpwg;G X–fjphpd; mjph;ntz;izf; nfhz;L> mj;jdpkj;jpd; 
mZ vz;izf; fz;lwpa ,aYk;. 
 
 Nkh];Nyapd; ,e;j Ma;tpd; gb> etPd Mth;j;jd tpjp 
cUthf;fg;gl;lJ. ,t;tpjpapd;gb “jdpkq;fspd; ,aw; kw;Wk; 
Ntjpg;gz;Gfs; mtw;wpd; mZ vz;fspd; Mth;j;jd rhh;ghf 
mikfpd;wd.” ,f;$w;W etPd Mth;j;jd tpjp vd;wiof;fg;gLfpwJ. 
,t;tpjpapd; mbg;gilapy;> jdpkq;fs; mtw;wpd; mZvz;fspd; 
VWthpirapy; thpirg;gLj;jg;gl;ld. ,k;Kiwapy; 
thpirgLj;jg;gLk;nghOJ xU Fwpg;gpl;l ,ilntspf;F gpd;dh; xj;j 
gz;Gfis nfhz;l jdpkq;fs; ,lk;ngWfpd;wd vd;W mwpa Kbe;jJ. 
rPuhd ,ilntspfspy; jdpkq;fs; mtw;wpd; ,aw; kw;Wk; 
Ntjpg;gz;Gfspy; xj;jpUg;gJ Mth;j;jd jd;ik vd;wiof;fg;gLfpwJ. 
 
etPd Mth;j;jd ml;ltiz 
 
 jdpkq;fspd; ,aw; kw;Wk; Ntjpg;gz;Gfs;> mj;jdpkq;fspd; 
ntspf;$l;by; fhzg;gLk; vyf;l;uhd; mikg;NghL njhlh;GilaJ. 
ntt;NtW jdpkq;fs; jq;fsJ ntspf;$l;by; xj;j vyf;l;uhd; 
mikg;gpid ngw;wpUg;gpd; mtw;wpd; gz;GfSk; xj;jpUf;Fk;. 
vLj;Jf;fhl;lhf jq;fspd; ,izjpwf;$l;by; cs;s s Mh;gpl;lhypy; xU 
vyf;l;uhidg; ngw;Ws;s jdpkq;fs; mitfspd; ,aw; kw;Wk; Ntjpg; 
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gz;Gfspy; xj;Jf; fhzg;gLfpd;wd. etPd Mth;j;jd ml;ltizapy; 
,j;jdpkq;fs; midj;Jk; xd;whf xNu njhFjpapy; xUq;fpizf;fg;gl;L 
Kjy; njhFjp jdpkq;fs; vd miof;fg;gLfpd;wd.  
 

fhu cNyhfq;fspd;  
vyf;l;uhd; mikg;G (ns-1) 

  
 

njhFjp 
1y; 

cs;s 
jdpkq;fs; 

 
mZ 
vz; 

K, L, M, N,O, P  
thpirapy; ,izjpw 

$l;by; cs;s 
vyf;l;uhd;fspd; 
vz;zpf;if 

 

 
,izj;jpw 
$l;bd; 

vyf;l;uhd; 
mikg;G  

Li 3 2,1 
 

2s1 

Na 11 2,8,1 
 

3s1 

K 19 2,8,8,1 
 

4s1 

Rb 37 2,8,18,8,1 
 

5s1 

Cs 55 2,8,18,18,8,1 
 

6s1 

Fr 87 2,8,18,32,18,8,1 
 

7s1 

  
 
 ,t;thwhf> etPd Mth;j;jd ml;ltizapy; midj;J jdpkq;fSk; 
18 nrq;Fj;J epuy;fspYk; 7 fpilkl;l epiufspYk; itf;fg;gl;Ls;sd. 
nrq;Fj;J epuy;fs; njhFjpfs; (group) vdTk; fpilkl;l epiufs; 

thpirfs; (periods) vdTk;> miof;fg;gLfpd;wd. IUPAC tpjpKiwapd; 

gb njhFjpfs; Fwpf;fg;gLk; Ke;ija Kiwahd 1A Kjy; VIIA tiu 
kw;Wk; 1B Kjy; VIII tiu Mfpait khw;wpaikf;fg;gl;L 1 Kjy; 18 
tiuapyhd ,ay; vz;fs; %yk; njhFjpfs; Fwpg;gplg;gLfpd;wd. 
 
 Xt;nthU thpirAk; ‘ns1’ vd;w nghJthd ntspf;$l;L vyf;l;uhd; 
mikg;gpidf; nfhz;Ls;s jdpkj;jpy; Jtq;fp ns2 np6 vd;w ntspf;$l;L 

vyf;l;uhd; mikg;gpidg; ngw;Ws;s jdpkj;jpy; KbtilfpwJ. ,q;F ‘n’ 
vd;gJ thpirapd; vz;izf;  (Kjd;ikf; Fthz;lk; vz;) 
Fwpg;gplg;gLfpd;wJ. M/gh jj;Jtk; kw;Wk; mjd; mbg;gilapyhd 
mZf;fspd; vyf;l;uhd; mikg;ghdJ etPd jdpk thpir ml;ltizf;F 
fUj;J tbtpyhd mbg;gilia jUfpd;wJ. 
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ml;ltiz – 3.7 etPd Mth;j;jd ml;ltiz 

 
3.3 mZ vz; 100 I tpl mjpfk; ngw;Ws;s jdpkq;fSf;F IUPAC 
Kiwapy; ngahpLjy;. Gjpa jdpkq;fs; fz;lwpag;gLk; NghJ> 
mj;jdpkj;jpid fz;lwpe;jth;> IUPAC topKiwfisg; gpd;gw;wp xU 
ngahpidg; ghpe;Jiug;ghh;. mg;ghpe;JiuahdJ nghJkf;fspd; 
fUj;Jf;fis Nfl;lwpe;j gpd;dh; IUPAC ahy; mq;fPfhpf;fg;gLk;. ,e;j 

,ilg;gl;lf; fhyj;jpy; Gjpjhf fz;lwpag;gl;l jdpkhdJ IUPAC 
tpjpfspd; mbg;gilapy;> jw;fhypf ngauhy; miof;fg;gLk;.  

1. Gjpajhf fz;lwpag;gl;l jdpkj;jpd; mZ vz;zpypUe;J Neubahf 
ngaUf;fhd vz;rhh; %yk; (Numerical root) tUtpf;fg;gLfpwJ. 

 
ml;ltiz – 3.8: mZ vz; 100 I tpl mjpfk; ngw;Ws;s 

jdpkq;fSf;F  
IUPAC Kiwapy; ngahpLYf;fhd FwpaPL 

  
,yf;fk; 0 1 2 3 4 5 6 7 8 9 
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%yk; Nil Un Bi Tri Quad Pent Hex Sept Oct enn 

RUf;fg;ngah; 
(Abbreviation)  

N U B T Q P H S O e 

 
2. mZ vz;zpw;F ,izahd vz; %yq;fs; xd;whf;fg;gl;L ‘ium’ 

gpw;Nrh;f;ifahf vOjg;gLfpwJ. 
 

3. ‘enn’ MdJ ‘nil’ Kd;dh; vOjg;gLk; NghJ> ‘enn’ d; ,Wjpapy; 
cs;s ‘n’ vOjhky; tplg;gLfpwJ. (enn+nil=enil) ,ijg;NghyNt 
‘ium’ f;F Kd;dh; ‘bi’ kw;wk; ‘tri’ Mfpait vOjg;gLk; NghJ 

mtw;wpd; ,Wjpapy; cs;s ‘i’ vOjhky; tplg;gLfpwJ. (bi+ium= 
bium; tri+ium=trium) 

  
4. vz; rhh; %yq;fspd; Kjy; vOj;JfspypUe;J Gjpa jdpkj;jpd; 

FwpaPL cUthf;fg;gLfpwJ. ,jid fPo;f;fz;Ls;s ml;ltiz 
vLj;Jf;fhl;Lld; tpsf;FfpwJ.  

 
ml;ltiz 3.9 mZ vz; 100 I tpl mjpfKila 

jdpkq;fSf;fhd ngah;fs;  
  

mZ 
vz; 

jw;fhypfg; 
ngah; 

jw;fhypff; 
FwpaPL 

jdpkj;jpd; 
ngah; 

jdpkj;jpd; 
FwpaPL 

 

101 Unnilunium Unu Mendelevium Md 

102 Unnilbium Unb Nobelium No 

103 Unniltrium Unt Lawrencium Lr 

104 Unnilquadium Unq Rutherfordium Rf 

105 Unnilpentium Unp Dubnium Db 

106 Unnilhexium Unh Seaborgium Sg 

107 Unnilseptium Uns Bohrium Bh 

108 Unniloctium Uno Hassium Hs 

109 Unnilennium Une Meitnerium Mt 

110 Ununnilium Uun Darmstadium Ds 

111 Ununnilium Uuu Roentgenium Rg 

112 Ununbium Uub Copernicium Cn 

113 Ununtrium Uut Nihonium Nh 

114 Ununquadium Uuq Flerovium Lv 

115 Ununpentium Uup Moscovium Ts 

116 Ununhexium Uuh Livermorium Lv 

117 Ununseptium Uus Tennessine Ts 

118 Ununoctium Uuo Oganesson Og 
 



 

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

 

vyf;l;uhd; mikg;gpd; mbg;gilapy; jdpkq;fis njhFjpgLj;Jjy; 
 

etPd Mth;j;jd tpjpapd; mbg;gilapy; etPd jdpkthpir 
ml;ltizapy; jdpkq;fs; 7 – thpirfspYk;> 18 – njhFjpfspYk; 
itf;fg;gl;Ls;sd. jdpkq;fis Fwpg;gpl;l ,lj;jpy; mikj;jy; vd;gJ 
mjd; ntspf;$l;L vyf;fl;uhd; mikg;NghL neUq;fpa njhlh;G 
nfhz;lJ. jdpk thpir ml;ltizapd; njhlhpYk;> njhFjpapYk; 
vyf;l;uhd; mikg;G vt;thW khWgLfpd;wJ vd;gij ehk; Ma;e;J 
mwpNthk;. 
 
thpirfspy; vyf;l;uhd; mikg;gpy; Vw;gLk; khWghL 
 
 Xt;nthU thpirAk; ‘ns1’ vd;w ntspf;$l;L vyf;l;uhd; 

mikg;Gila jdpkj;jpy; Jtq;fp ‘ns2,  np6’ vd;w ntspf;$l;L vyf;l;uhd; 
mikg;Gila jdpkj;Jld; epiwT ngWfpwJ vd ehk; Kd;dNu mwpNthk;. 
,q;F ‘n’ vd;gJ Kjd;ikf;Fthz;lk; vz; MFk;. Kjy; thpirapy; 

,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 1s Mh;gpl;lhypy; Jtq;FfpwJ. 
,e;j Mh;gpl;lhypy; mjpfgl;rkhf ,U vyf;l;uhd;fs; kl;LNk ,lk; ngw 
KbAk;. vdNt Kjy; thpirapy; ,U jdpkq;fs;> mjhtJ i`l;u[d; 
kw;Wk; P̀ypak; Mfpa ,uz;L jdpkq;fs; kl;LNk ,lk; ngWfpd;wd. 
,uz;lhtJ thpirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 2s 
Mh;gpl;lhypy; Jtq;fp gpd;dh; 2p Mh;gpl;lhy;fspYk; njhlh;fpd;wd. ,jpy; 
ypj;jpak; Kjy; epahd; tiuapyhd vl;L jdpkq;fs; ,lk; ngWfpd;wd. 
 
 %d;whtJ thpirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 3s 
Mh;gpl;lhypy; Jtq;fp gpd;dh; 3p Mh;gpl;lhy;fspYk; njhlh;fpd;wd. 

ehd;fhtJ thpirapy; ,izjpw vyf;l;uhd;fs; Kjypy; 4s Mh;gpl;lhypYk;> 

gpd;dh; 3d kw;Wk 4p Mh;gpl;lhy;fspYk; M/gh jj;Jtj;jpd; 
mbg;gilapy; epug;gg;gLfpd;wd. ,ijg; Nghd;Nw gpw thpirfspd; 
vyf;l;uhd; mikg;gpid ehk; tpsf;f ,aYk;.  
 

ehd;fhtJ thpirapy; 3d Mh;gpl;lhy;fspy; ,izjpw vyf;l;uhd;fs; 

epuk;Gjy; ];Nd;baj;jpypUe;J Jtq;fp Jj;jehfj;jpy; (zinc–y;) 
epiwtilfpwJ. ,e;j 10  jdpkq;fisAk; cs;slf;fpa thpir Kjy; 
,ilepiyj; jdpk thpir vd miof;fg;gLfpwJ. ,ijg; NghyNt 
mLj;jLj;j thpirfspy; 4d> 5d kw;Wk; 6d Mh;gpl;lhy;fspy; ,izjpw 
vyf;l;uhd;fs; epug;gg;gLfpd;wd. ,t;thpirfs; KiwNa ,uz;lhk;> 
%d;whk; kw;Wk; ehd;fhk; ,ilepiy thpirfs; vd;wiof;fg;gLfpd;wd. 

 
MwhtJ thpirapy; ,izfpw vyf;l;uhd;fs; epug;gg;gLtJ 6s 
Mh;gpl;lhypy; Jtq;fp gpd;dh; 4f,  5d kw;Wk; 6p Mh;gpl;lhy;fspy; 
epug;gg;gLfpd;wd. 4 f Mh;gpl;lhy;fs; epug;gg;gLtJ rPhpaj;jpy; (z=58) 
Jtq;fp Yl;Brpaj;jpy; (z=71) epiwtilfpd;wd. ,e;j 14 
jdpkq;fisAk; cs;slf;fpa thpir Kjy; cs; ,ilepiyj;jdpk 
thpirahFk;. ,j;jdpkq;fs; yhe;jidLfs; vd;wiof;fg;gLfpd;wd. 
,ijg;NghyNt VohtJ thpirapy; 5f Mh;gpl;lhy;fs; epug;gg;gLfpd;wd. 
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,e;j 14 jdpkq;fis cs;slf;fpa thpir Mf;bidLfs; 
vd;wiof;fg;gLfpd;wd. ,e;j ,eU thpirfSk; etPd jdpkthpir 
ml;ltizapy; jdpNa mbg;ghfj;jpy; itf;fg;gl;Ls;sd. 
 
 ml;ltiz – 3.10 thpirfspy; cs;s jdpkq;fspd; vyf;l;uhd; mikg;G 

  
 
  
 njhFjpfspy; vyf;l;uhd; mikg;gpy; Vw;gLk; khWghL 
 
 xU njhFjpapy; cs;s jdpkq;fs; midj;Jk; mtw;wpd; 
ntspf;$l;by;> xj;j vyf;l;uhd; mikg;gpidg; ngw;Ws;sd. ml;ltiz 
(3.11) y; gjpndl;L njhFjpfSf;fhd nghJthd ntspf;$l;L vyf;l;uhd; 
mikg;G nfhLf;fg;gl;Ls;sJ. jdpkq;fspd; filrp ,izjpw vyf;l;uhd; 
nrd;W Nruf;$ba Mh;gpl;lhypd; mbg;gilapy; jdpkq;fis s,p,d kw;Wk; 
f njhFjp jdpkq;fs; vd tifg;gLj;jyhk;. 
 
 njhFjp-1 kw;Wk; njhFjp -2y; cs;s jdpkq;fs; s-njhFjp 
jdpkq;fs; vd;wiof;fg;gLfpd;wd. ,tw;wpd; filrp ,izjpw 
vyf;l;uhd;fs; ns Mh;gpl;lhypy; nrd;W Nrh;fpwJ. njhFjp – 1 Ir; Nrh;e;j 
jdpkq;fs; fhu cNyhfq;fs; vd;Wk; njhFjp – 2 Ir; Nrh;e;j jdpkq;fs; 
fhukz; cNyhfq;fs; vd;Wk; miof;fg;gLfpd;wd. ,itfs; Fiwe;j 
nfhjpepiy> kw;Wk cUF epiyapidg; ngw;wpUg;gJld;> Fiwthd 
madpahf;Fk; Mw;wiyAk; ngw;Ws;s nkd;ikahd cNyhfq;fs; MFk;. 
,itfs; mjpf tpidj;jpwidg; ngw;wpUf;fpd;wd NkYk; 
madpr;Nrh;kq;fis cUthf;Ffpd;wd. ,j;jdpkq;fs; mjpf vyf;l;uhd; 
Neh;kpd;jd;ikiaAk; kw;Wk; jPr;Rlhpy; epwj;jpid Vw;gLj;Jk; 
jd;ikapidAk; ngw;wpUf;fpd;wd. ,j;jdpkq;fspd; gz;Gfisg; gw;wp 
mLj;jLj;j ghlg;gFjpfspy; tphpthf gbg;Nghk;. 
  

njhFjp -13 Kjy; 18 tiuapyhd jdpkq;fs; p–njhFjp jdpkq;fs; 
my;yJ gpujpepjpj;Jt jdpkq;fs; vd;wiof;fg;gLfpd;wd. ,j;jdpkq;fspd; 
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nghJthd ntspf;$l;L vyf;l;uhd; mikg;G ns2 , np1-6 MFk;. 16 kw;Wk; 
17 k; njhFjp jdpkq;fs; KiwNa rhy;nfh[d;fs; kw;Wk; `hy[d;fs; 
vd;wiof;fg;glfpd;wd. 18 k; njhFjpj; jdpkq;fs; KOikahf 
epug;gg;gl;l ,izjpw $l;L vyf;fl;uhd; mikg;gpid (ns2 np6) 

ngw;Ws;sd. ,itfs; ke;j thAf;fs; (inert gases) my;yJ cahpa 

thAf;fs; (noble gases) vd miof;fg;gLfpd;wd. p–njhFjp jdpkq;fs; 
mjpfkhd vjph;f;Fwp vyf;l;uhd;fth;jd;ik kjpg;Gfisg; ngw;Ws;sd. s-
njhFjp jdpkq;fisf; fhl;bYk; ,tw;wpd; madpahf;Fk; Mw;wy; kjpg;G 
mjpfk;. ,itfs; ngUk;ghYk; rfg;gpizg;Gr; Nrh;kq;fis 
cUthf;Ffpd;wd. NkYk; ,itfs; cUthf;Fk; gy;NtW Nrh;kq;fspy; 
xd;Wf;Fk; Nkw;gl;l Mf;rp[Ndw;w epiyfs; fhzg;gLfpd;wd. 
 
 njhFjp -3 Kjy; 12 tiuapy; cs;s jdpkq;fs; d njhFjpj; 
jdpkq;fs; my;yJ ,ilepiyj; jdpkq;fs; vd;W miof;fg;gLfpd;wd. 
,j;jdpkq;fspd; nghJthd ,izjpw $l;L vyf;l;uhd; mikg;G ns1-2 , (n-
1) d1-10 MFk;. ,j;jdpkq;fSk; xd;wpw;Fk; Nkw;gl;l khWgLk; 
Mf;rp[Ndw;w epiyfisg; ngw;Ws;sd. ,itfs; madpr; Nrh;kq;fs;> 
frg;gpizg;Gr; Nrh;kq;fs; kw;Wk; <jy; rfg;gpizg;Gr; Nrh;kq;fis 
cUthf;Fk; jd;ikapidg; ngw;Ws;sd. ,itfs; mzpf;Nfhit 
,ilntspr; Nrh;kq;fs; (interstitial compounds) kw;Wk; cNyhff; 
fyitfis cUthf;Ffpd;wd. ,tw;wpd; cNyhff; fyitfs; 
tpidA+f;fpfshfTk; nray;gLk; jd;ikapidg; ngw;Ws;sd. ,e;j 
jdpkq;fs; mjpf cUFepiyia ngw;wpUg;gJld; ntg;gk; kw;Wk; 
kpd;rhuj;ij ed;F flj;Jk; flj;jpfshfTk; nray;gLfpd;wd.  
 
 yhe;jidLfs; (4f1-14 , 5d0-1 , 6s2) kw;Wk; Mf;bidLfs; (5f0-14 , 6d0-2 
, 7s2 ) Mfpad f– njhFjp jdpkq;fs; vd;wiof;fg;gLfpd;wd. ,j;jifa 
jdpkq;fs; cNyhfj; jd;ikapidAk;> mjpf cUF epiyapidAk; 
nfhz;Ls;sd. ,tw;wpd; Nrh;kq;fs; ngUk;ghYk; epwKilait. 
,j;jdpkq;fSk; khWgl;l Mf;rp][Ndw;w epiyfisg; ngw;Ws;sd. 
 

ml;ltiz 3.11njhFjpfspy; cs;s jdpkq;fspd;  
nghJthd ntspf;$l;L vyf;l;uhd; mikg;G 

 

 
 
Mth;j;jd gz;Gfspy; fhzg;gLk; Mth;j;jdj; njhlh;G 
 
 Kd;dNu tptphpj;Js;sthW> jdpkq;fspd; mZ vz; mjpfhpf;Fk; 
NghJ. mtw;wpd; vyf;l;uhd; mikg;gpy; fhzg;gLk; Mth;j;jdj; 
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jd;ikapidg; Nghy> jdpkq;fspd; ,aw; kw;Wk; Ntjpg; gz;GfspYk; 
Mth;j;jdj; jd;ik fhzg;gLfpwJ. ,g;ghlg;gFjpapy; gpd;tUk; gz;Gfspy; 
fhzg;gLk; Mth;j;jdj jd;ikapid ehk; fw;Nghk;. 

1. mZ Muk; 
2. madp Muk; 
3. madpahf;Fk; vd;jhy;gp ( Mw;wy;)  
4. vyf;l;uhd; ehl;lk; (vyf;l;uhd; Vw;Fk; vd;jhy;gp)  
5. vyf;l;uhd; fth; jd;ik 

 
3.5.1. mZ Muk; 
 
 xU mZtpd; mZ Muk; vd;gJ mjd; mZf;fUtpd; 
ikaj;jpw;Fk;> ,izjpw vyf;l;uhd; cs;s ntspf;$l;bw;Fk; ,ilNaahd 
J}uk; vd tiuaWf;fg;gLfpwJ. 
 
 xU jdpj;j mZtpd; Muj;jpid Neubahf mstpl ,ayhJ. ke;j 
thAf;fisj; jtph;j;J> tof;fkhf mZ Muk; vd;gJ njhlh;Gila 
mZf;fSf;fpilNa fhzg;gLk; gpizg;gpd; jd;ikapidg; nghWj;J> 
rfg;gpizg;G Muk; my;yJ cNyhf Muj;jpidf; Fwpg;gpLfpd;wJ.  

 
mZ Muk ; 

rfg;gpizg;G Muk; 
 
 xw;iw rfg;gpizg;ghy; gpizf;fg;gl;Ls;s ,uz;L xj;j 
mZf;fspd; mZf;fUf;fSf;F ,ilNaahd njhiytpd; ghjpasT 
rfg;gpizg;G Muk; vd;wiof;fg;gLfpwJ. mZf;fUf;fSf;F ,ilg;gl;l 
njhiyT x fjph; tpspk;G tpisT Ma;tpd; %yk; fz;lwpag;gLfpwJ.  

 
d = mZf;fUtpil J}uk; 

r = 
2

d
 

3.1. mZ kw;Wk; rfg;gpizg;G Muk;. 
 
vLj;Jf;fhl;L 
 Nrhjid %yk; fz;lwpag;gl;l CI2 %yf;$wpd; mZf;fUtpil 

J}uk;> 1.98 A 
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FNshhpdpd; rfg;gpizg;G Muk ; 

 
 rfg;gpizg;G cUthjyhdJ> mZ Mh;gpl;lhy;fs; 
Nkw;nghUe;Jjiy cs;slf;fpaJ. NkYk; ,J mZf;fUf;fSf;F 
,ilNaahdj; njhiytpidf; Fiwf;fpwJ. vdNt rfg;gpizg;G Muk; 
vd;gJ> cz;ikahd mZ Muj;jpid tpl vg;NghJk; Fiwthd 
kjpg;gpidg; ngw;wpUf;Fk;.  
 
 jdpj;j xU mZtpd; rfg;gpizg;G Muj;jpid> ,U NtWgl;l A 
kw;Wk; B Mfpa mZf;fSf;fpilNa cs;s mZf;fUtpil 
J}uj;jpypUe;Jk; fzf;fplyhk;. ,jw;F ~Pf;fh; kw;Wk; ];Btd;rd; 
Kd;nkhope;j vspikahd Kiw gpd;tUkhW. 

 
,q;F XA kw;Wk; XB vd;gd KiwNa /ghypq; mstPl;by; A kw;Wk; B 
Mfpatw;wpd; vyf;l;uhd; fth;jd;ik kjpg;GfshFk;. ,q;F XA >XB kw;Wk; 

Muj;jpd; mstPL  

 Nrhjid %yk; fz;lwpag;gl;l dH-CI kjpg;ghd 1.28 -y; ,Ue;J 
i`l;u[dpd; rfg;gpizg;G Muj;jpid ehk; fzf;fpLNthk;. FNshhpdpd; 

rfg;gpizg;G Muk; 0.99  /ghypq; mstPl;by;> FNshhpd; kw;Wk; 
i`l;u[d; Mfpatw;wpd; vyf;l;uhd; fth;jd;ik kjpg;Gfs; KiwNa 3 
kw;Wk; 2.1 MFk;.  
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cNyhf Muk; 
 
 neUq;fp nghjpe;J mike;Js;s cNyhfg; gbfj;jpy;> mUfUNf 
mike;Js;s ,U cNyhf mZf;fSf;F ,ilg;gl;lj; njhiytpd; 
rhpghjpasT cNyhf Muk; vd tiuaWf;fg;gLfpwJ. 
 vLj;Jf;fhl;lhf> jhkpu (copper) cNyhfj;jpy;> mLj;jLj;J mUNf 

mike;Js;s jhkpu (copper) mZf;fSf;F ,ilg;gl;lj; njhiyT 2.56 

. vdNt jhkpuj;jpd; (copper) cNyhf Muk; 
2.56

2
= 1.28  

 cNyhfg; gbfj;jpd;> myF $l;bd; ePsj;jpidg; gad;gLj;jp 
cNyhf Muj;jpid fzf;fpl ,aYk;. XII-k; tFg;gpd; jpl epiyik 
ghlj;jpy; ,J gw;wpa tphpthd fzf;fPl;bid ePq;fs; fw;gPh;fs;. 
 
mZ Muj;jpy; fhzg;gLk; Mth;j;jdj; njhlh;G 
 
thpirapy; Vw;gLk; khWghL (Variation in Periods)  
 
 xU thpirapy; nry;Yk; NghJ mZ Muk; FiwfpwJ. xU 
thpirapy; ,lkpUe;J tykhfr; nry;Yk; NghJ> ,izjpw vyf;l;uhd;fs; 
xNu $l;by; Nrh;f;fg;gLfpd;wd. mNj Neuj;jpy; mZf;fUtpy; Nrh;f;fg;gLk; 
GNuhl;lhd;> mZf;fUtpd; kpd;jd;ikapid mjpfhpg;gJld; ,izjpw 
vyf;l;uhd;fSf;Fk;> mZf;fUtpw;Fk; ,ilNaahd fth;r;rp tpirapidAk; 
mjpfhpf;fpd;wJ. vdNt> thpirapy; nry;Yk;NghJ mZ Muk; FiwfpwJ. 
 
nraYW mZf;fU kpd;Rik (effective nuclear charge) 
  
 vyf;l;uhd;fSf;Fk;> mZf;fUtpw;Fk; ,ilNa epiy kpd;dpay; 
fth;r;rp tpirf; fhzg;gLfpwJ. ,f;fth;r;rp tpir kl;Lk; my;yhky;> 
vyf;l;uhd;fSf;fpilNa tpyf;F tpirAk; fhzg;gLfpwJ. cs;$l;by; 
fhzg;gLk; vyf;l;uhd;fSf;Fk;> ,izjpw $l;by; cs;s 
vyf;l;uhd;fSf;Fk; ,ilNaahd ,e;j tpyf;F tpirapd; tpisthf> 
ntspf;$l;by; cs;s ,izjpw vyf;l;uhd;fs kPJ> mZf;fUtpdhy; 
nrYj;jg;gLk; fth;r;rp tpir Fiwf;fg;gLfpd;wJ. vdNt> cl;$l;by; 
cs;s vyf;l;uhd;fs;> mZf;fUtpw;Fk;> ,izjpw vyf;l;uhd;fSf;Fk; 
,ilNa xU jpiu Nghy nray;gLfpwJ. ,t;tpisT jpiukiwg;G 
tpisT (screening effect) vd;wiof;fg;gLfpwJ. ntspf;$l;by; cs;s 
,izjpw vyf;l;uhd;fshy; czug;gLk; epfu mZf;fU kpd;Rik nraYW 
mZf;fU kpd;Rik (effective nuclear charge) vd;wiof;fg;gLfpd;wJ. 
nraYW mZf;fU kpd;RikahdJ gpd;tUk; rkd;ghl;lhy; Njhuhakhf 
fzf;fplg;gLfpwJ.  
  Z nraYW  = Z-S 
 ,q;F Z vd;gJ mZ vz; kw;Wk; S vd;gJ jpiukiwg;G khwpyp. 
,k;khwpypiaf; fPNo tpthpf;fg;gl;Ls;s> ];Nyl;lh; tpjpfisg; gad;gLj;jp 
fzf;fplyhk;. 
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gb 1 
 Kjypy; nfhLf;fg;gl;l mZtpd; vyf;l;uhd; mikg;gpid vOjTk; 
gpwF ns kw;Wk; np Mh;gpl;lhy;fis xNu njhFjpahfTk;> gpw 
Mh;gpl;lhy;fis xNu njhFjpahfTk;> gpw Mh;gpl;lhy;fis jdp 
njhFjpfshfTk; gpd;tUk; mikg;gpy; vOjTk;.  

(1s) (2s, 2p) (3s, 3p) (3d) (4s, 4p) (4d) (4f) (5s, 5p)... 
gb 2 
 nraYW mZf;fU kpd;Rik fz;lwpa Ntz;ba vyf;l;uhd; 
mike;Js;s njhFjpapid ,dk; fz;lwpaTk;> ,jw;F tyg;Gwk; 
mike;Js;s njhFjpfspy; fhzg;gLk; vyf;l;uhd;fs; jpiukiwg;G 
tpistpw;F fhuzkhf miktjpy;iy. 
 
 ,dk; fz;lwpag;gl;l njhFjpapy; (n vd;w vOj;jhy; 
Fwpf;fg;gLfpwJ.) cs;s vyf;l;uhd;fs; xt;nthd;Wk; 0.35 myF 
mZf;fU kpd;Rikia kiwf;fpd;wd. vdpDk; 1s vyf;l;uhd;fSf;F ,jd; 
kjpg;G 0.30 myF MFk;. 
 
gb 3- cl;$l;bYs;s vyf;l;uhd;fspd; kiwj;jy;. 
 nraYW mZf;fU kpd;Rik fz;lwpag;gl Ntz;ba vyf;l;uhd; s 
my;yJ p Mh;gpl;lhypy; ,Ue;jhy;> 
 
i. (n-1) njhFjpapy; cs;s xt;nthU vyf;l;uhd;fSk; 0.85 myF 

mZf;fU kpd;Rikapid kiwf;fpd;wd. 
 

ii. (n-2) njhFjp my;yJ mjid tplf;Fiwthd (n-3) (n-4) Nghd;w 
njhFjpfspy; cs;s xt;nthU vyf;l;uhDk; KOikahf 
kiwf;fpd;wd. mjhtJ 1 myF mZf;fU kpd; Rikapid 
kiwf;fpd;wd. 
 
nraYW mZf;fU kpd;Rik fz;lwpag;gl Ntz;ba vyf;l;uhd; d 

my;yJ f  
Mh;gpl;lhypy; ,Ue;jhy;> me;j vyf;l;uhd; mike;Js;s njhFjpf;F 
,lg;Gwk; cs;s njhFjpfspy; fhzg;gLk; vyf;l;uhd;fs; 1 myF 
mZf;fU kpd;Rikapid kiwf;fpd;wd. 
 
gb 4 
 midj;J vyf;l;uhd;fspd; jpiukiwg;G tpisT kjpg;Gfspd; $Ljy; 
kiwj;jy; khwpyp ‘s’ Ij; jUfpd;wJ. 

ml;ltiz 3.12 cl;$l;bYs;s vyf;l;uhd;fspd; jpiukiwg;G 
tpisT ];Nyl;lh tpjpfs;. 

 
vyf;l;uhd; 
njhFjp 

nraYW mZf;fU 
kpd;Rik fz;lwpag;gl 
Ntz;ba vyf;l;uhd; (s 
my;yJ p Mh;gpl;lhypy; 

,Ue;jhy;) 

nraYW mZf;fU 
kpd;Rik 

fz;lwpag;gl 
Ntz;ba vyf;l;uhd; 
(d Mh;gpl;lhypy; 
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 ,Ue;jhy;) 

n 0.35 (0.30 – 1s 
vyf;l;uhDf;F) 

0.35 

(n-1) 0.85 1.00 

(n-2) 
kw;Wk; 
kw;wit 

1.00 1.00 

 
vLj;Jf;fhl;L: 
 

];Nfd;baj;jpy; cs;s 3dvyf;l;uhd; kw;Wk; 4s vyf;l;uhdpd; kPjhd 
nraYW mZf;fU  

kpd;Rikapd; kjpg;gpidf; fzf;fpLjiy ehk; tpsf;FNthk;. 
];Nfd;baj;jpd; vyf;l;uhd; mikg;G 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d1,  ,jid 
gpd;tUkhW khw;wpaikf;fyhk;. 
 

 
  

njhFjp mj;njhFjpapy; 
fhzg;gLk; 

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

‘s’ kjpg;gpw;F 
xt;nthU 

vyf;l;uhd;fspd; 
gq;fspg;G 

‘s’ kjpg;gpw;F 
Fwpg;gpl;l 
njhFjpapy; 
cs;s 

vyf;l;uhd;fspd; 
gq;fspg;G 

(n) 1 0.35 0.35 

(n-1) 9 0.85 7.65 

(n-2)& 
kw;wit 

10 1 10.00 

 S d; kjpg;G  18.00 

    
 
  Z nraYW  = Z-S  mjhtJ Z nraYW  = 21-18  / Z nraYW  =3 
 3d vyf;l;uhd; kPjhd nraYW mZf;fU kpd;Rikapidf; 
fzf;fpLjy; 
 

 
 

njhFjp mj;njhFjpapy; 
fhzg;gLk; 

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

‘s’ kjpg;gpw;F 
xt;nthU 

vyf;l;uhdpd; 
gq;fspg;G 

‘s’ kjpg;gpw;F 
Fwpg;gpl;l 
njhFjpapy; 
cs;s 
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vyf;l;uhd;fspd; 
gq;fspg;G 

(n) 0 0.35 0 

(n-1)& 
kw;wit 

18 1 18 

 S d; kjpg;G  18 

 
/ Z nraYW  = Z - S   i.e. = 21-18  / Z nraYW  =3 

 ml;ltiz 3.13 ,uz;lhk; thpir jdpkq;fspd; mZ Muk; 
(rfg;gpizg;G Muk;)  
 
  

jdpkk; nraYW 
mZf;fU 
kpd;Rik 

 

rfg;gpizg;G 
Muk; 

Li3 1.30 167 

Be4 1.95 112 

C6 2.60 87 

N7 3.25 67 

O8 3.25 56 

F9 4.55 48 

Ne10 5.85 38 

        thz;lh;thy;]; Muk; 
 
njhFjpapy; Vw;gLk; khWghLfs;: (variation in group) 
 
 jdpk thpir ml;ltizapy; xU njhFjpapy; NkypUe;J fPohf 
mZ Muk; mjpfhpf;fpd;wJ. xU njhFjpapy; NkypUe;J fPohfr; nry;Yk; 
NghJ> Gjpjhfr; Nrh;f;fg;gLk; ,izjpw vyf;l;uhd;fs; ,lk; ngWk; 
nghUl;L> Gjpa $Lfs; cUthf;fg;gLfpd;wd. ,jd; fhuzkhf 
mZf;fUtpd; ikaj;jpw;Fk; ,izjpw vyf;l;uhd;fs; fhzg;gLk; 
ntspf;$l;bw;Fk; ,ilNaahd njhiyT mjpfhpf;fpd;wJ. xU njhFjpapy; 
fhu cNyhfq;fspd; mZ Muq;fspd; khWghL gpd;tUkhW. 
 
 

ml;ltiz 3.14 njhFjp -1 jdpkq;fspd; rfg;gpzg;G 
Muq;fspd; khWghLfs; 

 
jdpkk; ,izjpw 

vyf;l;uhd; 
fhzg;gLk; 
ntspf;$L 

rfg;gpizg;G 
Muk; (A) 

Li L (n=2) 1.34 

Na M (n=3) 1.54 
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K N (n=4) 1.96 

Rb O (n=5) 2.11 

Cs P(n=6) 2.25 
 

 
3.5.2. madp Muk; 
 
 xU madpapd; mZf;fUtpd; ikaj;jpw;Fk; mt;tadpapd; 
vyf;l;uhd; jpus;Kfpy; (election cloud) kPJ mjd; mZf;fUthy; fth;r;rp 
tpirapid nrYj;j ,aYk; J}uj;jpw;Fk; ,ilapyhd njhiyT madp 
Muk; vd tiuaWf;fg;gLfpwJ. Neuadp kw;Wk; vjpuadp mfpatw;wpw;F 
,ilNaahd madp ,ilj; njhiytpidf; nfhz;L ghypq; Kiwg;gb 
xw;iw kpd;RikAila gbfq;fspd; madp Muq;fis fzf;fplyhk;.  
 
 gbf myFf;$l;by; fhzg;gLk; madpfs; Nfhs tbtKilait 
vd ghypq; fUjpdh;. NkYk; mitfs; xd;iwnahd;W njhl;Lf; 
nfhz;bUg;gjhfTk; fUjpdhh;. vdNt>  
 
 d= rc

+ + rA -   ------------------------------ (1) 
 
 ,q;F d vd;gJ Neh; madp C+d; mZf;fUtpw;Fk;> vjph;madp A- 
d; mZf;fUtpw;Fk; ,ilNaahdj; njhiyT MFk;. kw;Wk; Mfpad 
KiwNa Neh; kw;Wk; vjph; madpfspd; Muq;fshFk;.  
 

NkYk;> ke;j thAf;fspd; vyf;l;uhd; mikg;gpid (vLj;Jf;fhl;lhf 
Na+ kw;Wk; F- 

madpfs; 1s2 2s2, 2p6 vyf;l;uhd; mikg;gpidg; ngw;Ws;sd) ngw;Ws;s 
madpfspd; MukhdJ> mt;tadpfs; kPJ mZf;fUthy; nrYj;jg;gLk; 
nraYW mZf;fUkpd;Rikf;F vjph;tpfpjj;jpy; mikAk;. mjhtJ>  
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 ,q;F Z nraYW  vd;gJ nraYW mZf;fU kpd;Rikf;Fr; rkk;. Z 

nraYW  = Z - S    
rkd;ghL (2) I (3) My; tFf;f. 

 
 

rkd;ghL (1) kw;Wk; (4) Ij; jPh;g;gjd; %yk;  rc
+ kw;Wk; rA -   

kjpg;Gfisg; ngw  
,aYk;. NaF gbfj;jpYs;s Na+ kw;Wk; F- madpfspd; Muq;fisf; 

fzf;fpLtjd; %yk; ,k;Kiwapid ehk; tpsf;fyhk;. NaF gbfj;jpd; 
madp ,ilj; njhiyT 231 pm MFk;.  
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madpahf;Fk; Mw;wy; 
 
 mb Mw;wy; epiyapy; (rpWk Mw;wy; epiyapy; - ground state) 
cs;s eLepiyj;jd;ik cila jdpj;j thA epiy mZ xd;wpd; 
,izjpw $l;bypUe;J ,yFthf gpizf;fg;gl;Ls;s xU vyf;l;uhid 
ePf;Ftjw;F Njitg;gLk; Fiwe;jgl;r Mw;wy; madpahf;Fk; Mw;wy; 
vdg;gLk;. ,J kjmol-1 my;yJ eV vd;w myfhy; Fwpg;gplg;gLfpd;wJ. 

   M(g)  + IE1   → M+
(g)   + 1 e- 

,q;F IE1 vd;gJ KjyhtJ madpahf;Fk; Mw;wiyf; Fwpg;gpLfpwJ. 
 
mLj;jLj;j madpahf;Fk; Mw;wy;fs; (Successive ionization energies)  
 
 xU xw;iw Neh;kpd;RikAila madpapypUe;J> xU vyf;l;uhid 
ePf;Ftjw;F Njitg;gLk; Fiwe;jgl;r Mw;wy; ,uz;lhk; madpahf;Fk; 
Mw;wy; vdg;gLk;. ,J gpd;tUk; rkd;ghl;lhy; Fwpg;gplg;gLfpwJ. 
 

  M+
(g)  + IE2   → M2+ 

(g)   + 1 e- 

 

,ijg; NghyNt> ehk; %d;whk;> ehd;fhk; madpahf;Fk; Mw;wy;fis 
tiuaWf;fyhk;. 
 
 xU Neh;kpd; RikAila madpapy; fhzg;gLk; vyf;l;uhd;fspd; 
vz;zpf;ifahdJ> mjd; eLepiy mZtpy; fhzg;gLk; vyf;l;uhd;fspd; 
vz;zpf;ifia tpl Fiwthf ,Ue;jNghjpYk; mitfspd; mZf;fU 
kpd;Rik rkkhf ,Uf;Fk;. vdnt Neh;kpd;RikAila madpapd; nraYW 
mZf;fUfth;r;rp tpirahdJ> njhlh;Gila eLepiy mZtpd; nraYW 
fth;r;rp tpirapid tpl mjpfk;. vdNt njhlh;r;rpahd madpahf;Fk; 
Mw;wypd; kjpg;Gfs;> vg;NghJk; gpd;tUk; VWthpirapy; mikfpd;wd. 
   IE1   <  IE2   <  IE3   < ……. 
 
madpahf;Fk; Mw;wypy; fhzg;gLk; Mth;j;jdj; jd;ik 
  
 madpahf;Fk; Mw;wy;> xU rpy tpjptpyf;Ffisj; jtph;j;J> 
nghJthf xU thpirapy; mjpfhpf;fpd;wJ. Kd;dNu tptphpj;jthW> xU 
thpirapy; ,lkpUe;J tykhfr; nry;Yk; NghJ> ,izjpw vyf;l;uhd;fs; 
xNu $l;by; Nrh;f;fg;gLk; epiyapy;> mZf;fUtpy; GNuhl;lhd;fs; 
Nrh;f;fg;gLfpd;wd. ,t;thW njhlh;r;rpahf mZf;fUtpd; kpd;Rik 
mjpfhpg;gjhy;> ,izjpw vyf;l;uhd;fs; kPjhd fth;r;rp tpirAk; 
mjpfhpf;fpd;wJ. NkYk; ,izjpw vyf;l;uhid ePf;f Njitg;gLk; Mw;wy; 
mjpfhpg;gjhy; madpahf;Fk; Mw;wYk; mjpfhpf;fpwJ. 
 
 ,uz;lhk; thpir jdpkq;fspd; madpahf;Fk; Mw;wypy; Vw;gLk; 
khWghLfis ehk; fUJNthk;. mZ vz;zpw;F vjpuhd madpahf;Fk; 
Mw;wy; kjpg;gpd; tiuglk; fPNo nfhLf;fg;gl;Ls;sJ.  
 
 gpd;tUk; tiuglj;jpy; madpahf;Fk; Mw;wypd; tof;fkhd 
njhlh;gpy; ,U khWghLfs; fhzg;gLfpd;wd. nghpypaj;jpidf; fhl;bYk; 
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Nghuhd; mjpfkhd mZf;fU kpd; Rikapidg; ngw;wpUg;gjhy;> Nghuhdpd; 
madpahf;Fk; Mw;wy; kjpg;G mjpfk; vd vjph;ghh;f;fg;gLfpwJ. Mdhy; 
vjph;ghh;j;jYf;F Kuzhf nghpypak; kw;Wk; Nghuhd; mZf;fspd; 
madpahf;Fk; Mw;wy;fs; KiwNa  899 kw;Wk; 800 kjmol-1 MFk;.  

 nghpypak; KOtJk; epug;gg;gl;l 2s Mh;gpl;lhiyg; ngw;Ws;sjhy;> 
gFjpasT epug;gg;gl;l ,izjpw $L vyf;l;uhd; mikg;ig ngw;Ws;s 
(2s2 2p1) Nghuhidf; fhl;bYk; mjpf msT epiyg;Gj;jd;ik cilaJ.  
 
jdp;kq;fspd; madpahf;Fk; Mw;wypy; Vw;gLk; khWghL 
 

 
 
 rpWk Mw;wy; epiyapy;> nghpypak; (Z= 4) 1s2 2s2 vyf;l;;uhd; 

mikg;gpidAk;> Nghuhd; (Z= 5) 1s2 2s2  2p1  vd;w vyf;l;uhd; 
mikg;gpidAk; ngw;Ws;sd.  
 ,ijg; NghyNt> 1s2 2s2  2p3 vyf;l;uhd; mikg;gpidg; ngw;Ws;s 

iel;u[dpd; madpahf;Fk; Mw;wy;> (1402 kjmol-1) 1s2 2s2  2p4  vd;w 
vyf;l;uhd; mikg;gpidg; ngw;Ws;s Mf;rp[dpd; madpahf;Fk; Mw;wy;> 
(1314 kjmol-1) kjpg;igf; fhl;bYk; mjpfk;. Vnddpy; rhpghjpasT 
epug;gg;gl;l vyf;l;uhd; mikg;G mjpf epiyg;Gj; jd;ikAilaJ. Mjyhy; 
iel;u[dpd; 2p Mh;gpl;lhypypUe;J xU vyf;l;uhid ePf;Ftjw;F mjpf 

Mw;wy; Njitg;gLfpwJ. Mdhy;> Mf;rp[dpd; 2p Mh;gpl;lhypy; cs;s xU 
vyf;l;uhid ePf;Ftjhy;> mJ rhpghjpasT epug;gg;gl;l epiyahd 
vyf;l;uhd; mikg;gpidg; ngWfpwJ. ,jd; tpisthf iel;u[NdhL 
xg;gpLk; NghJ Mf;rp[dpy; 2 p vyf;l;uhid ePf;FtJ vspjhfpwJ.  
 
njhFjpapy; Vw;gLk; Mth;j;jd khWghLfs; 
 
 xU njhFjpapy; NkypUe;J fPohfr; nry;Yk; NghJ madpahf;Fk; 
Mw;wy; FiwfpwJ. njhFjpapy; NkypUe;J tUk; NghJ. ,izjpw 
vyf;l;uhd;fs; Gjpa $l;by; Nrh;fpd;wd. mZf;fUtpw;Fk; ,izjpw 
vyf;l;uhd;fSf;Fk; ,ilNaahdj; njhiyT mjpfhpf;fpd;wJ. vdNt 
,izjpw vyf;l;uhd;fs; kPjhd mZf;fUtpd; fth;r;rp tpir Fiwfpd;wJ. 
,jd; fhuzkhf xU njhFjpapy; NkypUe;J fPNo nry;Yk; NghJ 
madpahf;Fk; Mw;wy; FiwfpwJ.  
 



 

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

 

Madpahf;Fk; Mw;wy; kw;Wk; kiwj;jy; tpisT 
 
 xU njhFjpapy; NkypUe;J fPohf nry;Yk; NghJ> cl;$l;by; 
cs;s vyf;l;uhd;fspd; vz;zpf;if mjpfhpf;fpd;wJ. ,jd; fhuzkhf 
cl;$l;by; cs;s vyf;l;uhd;fSf;Fk; ,izjpw vyf;l;uhd;fSf;Fk; 
,ilNaahd tpyf;F tpirAk; mjpfhpf;fpd;wJ. mjhtJ cs;$l;by; 
cs;s vyf;l;uhd;fspd; kiwj;jy; tpisT mjpfhpg;gjdhy;> 
mZf;fUtpdhy;> ,izjpw vyf;l;uhd;fs; kPJ nrYj;jg;gLk; fth;r;rp 
tpir FiwfpwJ. vdNt madpahf;Fk; Mw;wYk; FiwfpwJ. 
madpahf;Fk; Mw;wypd; ,j;jifa Nghf;fpid fhu cNyhfq;fis 
vLj;Jf;fhl;lhff; nfhz;L ehk; Ghpe;J nfhs;Nthk;. 
 
madpahf;Fk; Mw;wypy; Vw;gLk; khWghLfs; 

 
 
 
vyf;l;uhd; ehl;lk; 

 
 mb Mw;wy; epiyapy; cs;s xU jdpj;j eLepiyj;jd;ik cila 
thAepiy mZ xd;wpd; ,izjpw $l;by; xU vyf;l;uhid Nrh;j;J 
mjd; vjph; madpia cUthf;Fk; NghJ ntspg;gLk; Mw;wy; ( ke;j 
thAf;fisg; nghUj;j tiuapy; Njitg;gLk; Mw;wy;) vyf;l;uhd; ehl;lk; 
vdg;gLk;. ,J kjmol-1 vd;w myfhy; Fwpg;gplg;gLfpwJ.  

  A + I e-  → A- 
   + E A 

 

xU thpirapy; Vw;gLk; vyf;l;uhd; ehl;lj;jpd; khWghLfs; 
 
 madpahf;Fk; Mw;wypy; fhzg;gLtijg; Nghd;W vyf;l;uhd; 
ehl;lj;jpy; rPuhd khw;wk; fhzg;gLtjpy;iy. xU thpirapy;. fhu 
cNyhfj;jpypUe;J `hy[d;fis Nehf;fpr; nry;Yk; NghJ> nghJthf 
vyf;l;uhd; ehl;lk; mjpfhpf;fpd;wJ mjhtJ ntspg;gLk; Mw;wypd; kjpg;G 
mjpfkhf ,Uf;Fk;. mZtpd; cUtsT rpwpjhtJk;> mZf;fU kpd;Rik 
mjpfhpg;gJNk ,jw;F fhuzkhFk;. vdpDk; nghpypak; (1s2 2s2 ) iel;u[d; 

(1s2 2s2  2p3) Nghd;w jdpkq;fspy; xU vyf;l;uhd; Nrh;f;fg;gLk; epiyapy; 
mtw;wpd; mjpf epiyg;Gj;jd;ikAila vyf;l;uhd; mikg;G ,of;fg;gLk; 
epiy Vw;gLk;. vdNt ,j;jifa jdpkq;fs; Vwj;jho G+[;[pa vyf;l;uhd; 
ehl;l kjpg;gpidg; ngw;Ws;sd.  
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jdpkq;fspd; vyf;l;uhd; ehl;lj;jpy; Vw;gLk; khWghLfs;. 
 

 
 ke;j thAf;fs; ns2 , np6  vd;w KOtJk; epug;gg;gl;l epiyahd 
vyf;l;uhd; mikg;gpidg; ngw;Ws;sd. vdNt $Ljyhf Xh; vyf;l;uhid 
Nrh;j;jy; rhjfkhdjy;y. NkYk; me;epfo;tpw;F mjpf Mw;wy; Njitg;gLk; 
ns2 , np6   vd;w vyf;l;uhd; mikg;gpidg; ngw;Ws;s `hy[d;fs; vspjpy; 

xU vyf;l;uhid Vw;Wf;nfhz;L epiyahd ns2 , np6 vyf;l;uhd; 
mikg;gpid ngWtjhy;> xt;nthU thpirapYk; `hy[d;fs; mjpf 
vyf;l;uhd; ehl;l kjpg;gpidg; ( mjpf vjph;Fwp kjpg;Gfs;) ngw;Ws;sd. 
 
xU njhFjpapy; Vw;gLk; vyf;l;uhd; ehl;lj;jpd; khWghLfs; 
 
 xU njhFjpapy; NkypUe;J fPohf tUk;NghJ nghJthf vyf;l;uhd; 
ehl;lj;jpd; kjpg;G FiwfpwJ. mZgUkd; kw;Wk; cs;$l;by; cs;s 
vyf;l;uhd;fspd; jpiukiwg;G tpisT Mfpait mjpfhpg;gNj ,jw;Ff; 
fhuzkhFk;. vdpDk; Mf;rp[d; kw;Wk; G@hpd; Mfpad KiwNa ry;gh; 
kw;Wk; FNshhpidf; fhl;bYk; Fiwthd vyf;l;uhd; ehl;lkjpg;gpidg; 
ngw;Ws;sd. Mf;rp[d; kw;Wk; G@hpdpd; cUtsT xg;gPl;lstpy; rpwpaJ. 
vdNt mitfs; mjpf vyf;l;uhd; mlh;j;jpiaf; nfhz;Ls;sd. NkYk; 
Nrh;f;fg;gLk; $Ljy; vyf;l;uhd; Mf;rp[d; kw;Wk; G@hpdpy; 2p 
Mh;gpl;lhypy; nrd;W NruNtz;Lk;. ,;e;j 2p Mh;gp;l;lhyhdJ ry;gh; kw;Wk; 

FNshhpdpd; 3p Mh;gpl;lhYld; xg;gpLk; NghJ neUf;fkhd mikg;gpidg; 
ngw;Ws;sJ. vdNt Mf;rp[d; kw;Wk; G@hpdhdJ KiwNa mitfs; 
,lk; ngw;Ws;s njhFjpapy; mLj;J cs;s jdpkq;fshd ry;gh; kw;Wk; 
FNshhpidf; fhl;bYk; Fiwthd vyf;l;uhd; ehl;lk; kjpg;gpidg; 
ngw;Ws;sd. 
 
`hy[d; njhFjpapy; Vw;gLk; vyf;l;uhd; ehl;lj;jpd; khWghL 
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vyf;l;uhd; fth;jd;ik 
 
 rfg;gpizg;ghy; gpizf;fg;gl;Ls;s %yf;$wpy; cs;s xU 
mZthdJ> rfg;gpizg;gpy; gq;fplg;gl;Ls;s vyf;l;uhd; ,izapidj; 
jd;id Nehf;fp xg;gPl;L mstpy; ftUk; gz;G vyf;l;uhd; fth;jd;ik 
vdg;gLk;. 
 
 vyf;l;uhd; fth;jd;ik xU mstplj;jf;f gz;G my;y vdpDk; 
,k;kjpg;gpidf; fzf;fpl gy;NtW mstPl;L Kiwfs; cs;sd. mjpy; 
xU Kiw /ghypq; vd;gtuhy; cUthf;fg;gl;lJ. mth; i`l;u[d; kw;Wk; 
G@hpDf;F KiwNa 2.1 kw;Wk; 4.0 vd;w kjpg;Gfis vyf;l;uhd; ehl;l 
kjpg;Gfs; vd vLj;Jf;nfhz;lhh;. ,jdbg;gilapy; gpw jdpkq;fSf;F 
gpd;tUk; tha;g;ghl;bidg; gad;gLj;jp vyf;l;uhd; ehl;l kjpg;Gfisf; 
fz;lwpayhk;.  

   
 ,q;F EAB, EAA kw;Wk;  EBB Mfpad KiwNa AB, A2 (A-A) kw;Wk; 
B2 (B-B) Mfpa %yf;$Wfs; gpizg;G gpsT Mw;wy;fs; MFk;. 
 
 nfhLf;fg;gl;l ve;j xU jdpkj;jpd; vyf;l;uhd; ehl;lj;jpd; kjpg;Gk; 
khwpypay;y. ,jd; kjpg;G mj;jdpkk; vj;jdpkj;Jld; rfg;gpizg;ghy; 
gpizf;fg;gl;Ls;sJ vd;gjidg; nghWj;J mikAk;. gpizg;gpd; 
jd;ikapidj; jPh;khdpg;gjpy; vyf;l;uhd; fth; jd;ik kjpg;Gfs; Kf;fpa 
gq;fhw;Wfpd;wd.  
 
xU thpirapy; vyf;l;uhd; fth;jd;ikapy; Vw;gLk; khWghL. 
 
 ,lkpUe;J tykhfr; nry;Yk; NghJ nghJthf vyf;l;uhd; fth; 
jd;ik kjpg;G mjpfhpf;fpd;wJ. Kd;dNu tpthpj;Js;sthW> xU thpirapy; 
mZf;fUtpw;Fk;> ,izjpw vyf;l;uhd;fSf;Fk; ,ilNaahd fth;r;rp 
tpir mjpfhpg;gjhy; mZ Muk; FiwfpwJ. vdNt> gq;fplg;gl;Ls;s 
vyf;l;uhd;fis ftUk; jd;ik mjpfhpf;fpwJ. ,jd; fhuzkhf xU 
thpirapy; vyf;l;uhd; fth;jd;ik mjpfhpf;fpd;wJ. 
 
,uz;lhk; thpirapy; vyf;l;uhd; fth;jd;ikapy; Vw;gLk; khWghLfs; 
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ghypq; mstPl;L Kiwapy; jdpkq;fspd; vyf;l;uhd; fth;jd;ik 
 

 
 
xU njhFjpapy; vyf;l;uhd; fth;jd;ikapy; Vw;gLk; khWghLfs; 
 
 xU njhFjpapy; NkypUe;J fPohf tUk; NghJ vyf;l;uhd; 
fth;jd;ik kjpg;G nghJthff; FiwfpwJ. njhFjpapy; NkypUe;J fPNo 
tUk;NghJ mZ Muk; mjpfhpf;fpwJ. ,izjpw vyf;l;uhd;fs; kPJ 
mZf;fU nrYj;Jk; fth;r;rp tpir FiwfpwJ. vdNt> vyf;l;uhd; 
fth;jd;ikAk; FiwfpwJ. 
 
 ke;j thAf;fspd; vyf;l;uhd; fth;jd;ik kjpg;G G+[;ak; vd vLj;Jf; 
nfhs;sg;gLfpwJ. s– njhFjp jdpkq;fspd; vyf;l;uhd;fth; jd;ik kjpg;G 
vjph;ghh;f;fg;gLtJ Nghy njhFjpapy; FiwfpwJ. 13 kw;Wk; 14 Mk; 
njhFjp jdpkq;fisj; jtph;j;J gpw p njhFjpj; jdpkq;fs; 
vjph;ghh;f;fg;LtJ Nghd;W njhFjpapy;> vyf;l;uhd; fth; jd;ik Fiwak; 
Nghf;fpidf; nfhz;Ls;sd. 
 
jdpkq;fspd; vyf;l;uhd; fth;jd;ikapy; Vw;gLk; khWghLfs; 
 

 
Ntjpg;gz;Gfspd; Mth;j;jdj; njhlh;G (Periodic trends in chemical 
properties)  
 
 mZ Muk;> madpahf;Fk; Mw;wy;> vyf;l;uhd; ehl;lk; kw;Wk; 
vyf;l;uhd; fth; jd;ik Nghd;w ,aw;gz;Gfspd; Mth;j;jdj; jd;ikapid 
,Jtiu ehk; fw;wwpe;Njhk;. ,j;Jld; Ntjpg;gz;Gfshd> tpidj;jpwd;> 
,izjpwd; kw;Wk; Mf;rp[Ndw;w epiy KjypadTk; xU Fwpg;gpl;l 
mstpw;F Mth;j;jdj; njhlh;gpidf; nfhz;Ls;sd. 
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 ,g;ghlg;gFjpapy;> ehk; ,izjpwdpy; (Mf;rp[Ndw;w epiy) 
fhzg;gLk; Mth;j;jdj; njhlh;gpidAk; ,uz;lhk; thpir jdpkq;fspd; 
Kuz;gl;l gz;GfisAk; (%iytpl;lj; njhlh;G) RUf;fkhf tpthjpg;Nghk;. 
 
,izjpwd; my;yJ Mf;rp[Ndw;w epiy 
 
 xU mZtpd; ,izjpwd; vd;gJ i`l;u[Dld; xg;gpLk; NghJ 
mt;tZtpd; ,izaf;$ba jpwd; vdg;gLk;. nghJthf ,J ,izjpw 
$l;by; cs;s vyf;l;uhd;fspd; vz;zpf;if my;yJ vl;bypUe;J me;j 
vyf;l;uhd;fspd; vz;zpf;ifapidf; fopj;J tpl;L tUk; 
vz;zpf;ifahFk;. ,izjpwDf;F gjpyhf Mf;rp[Ndw;w epiyapidf; 
Fwpg;gpLtJ vspikahdjhf ,Uf;Fk;. 
 
,izjpwd; my;yJ Mf;rp[Ndw;w epiyapy; fhzg;gLk; Mth;j;jdj; 
jd;ik 
 xU mZtpd; ,izjpwd; vd;gJ mjd; ,izjpw $l;by; 
fhzg;gLk; vyf;l;uhd;fspd; vz;zpf;ifapidg; nghUj;J mikfpwJ. xU 
njhFjpapy; cs;s jdpkq;fspy; ,izjpw vyf;l;uhd;fspd; vz;zpf;if 
rkk; vd;gjhy;> mjpfgl;rkhd ,izjpwd; vd;gJ khwhky; mNj 
kjpg;gpidg; ngw;wpUf;Fk;. vdpDk; xU thpirapy; ,izjpw 
vyf;l;uhd;fspd; vz;zpf;if mjpfhpg;gjhy; ,izjpwDk; mjpfhpf;fpd;wJ. 
 
,izjpwdpy; Vw;gLk; khWghL 
 

fhu cNyhfq;fs; ( njhFjp 1) njhFjp 15 
 

jdpk
k; 

,izjpw 
$l;bYs;s 

vyf;l;uhd;fsp
d; 

vz;zpf;if 

,izjpw
d; 

jdpk
k; 

,izjpw 
$l;bYs;s 

vyf;l;uhd;fsp
d; 

vz;zpf;if 

,izjpw
d; 

Li 1 1 N  5 3,5 

Na 1 1 P 5 3,5 

K 1 1 As 5 3,5 

Rb 1 1 Sb 5 3,5 

Cs 1 1 Bi 5 3,5 

Fr 1 1    
 
,izjpwdpy; Vw;gLk; khWghL (Kjy; thpir)  
  

jdpkk; 
 

Li Be B C N O F Ne 

,izjpw 
$l;bYs;s 
vyf;l;uhd;fspd; 
vz;zpf;if 

1 2 3 4 5 6 7 8 
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,izjpwd; 
(,izaf;$ba 
jpwd;) 
 

1 2 3 4 5,3 6,2 7,1 8,0 

 
 NkYk; rpy jdpkq;fs; khWgLk; Mf;rp[Ndw;w epiyfisf; 
nfhz;Ls;sd. vLj;Jf;fhl;lhf njhFjp 15 y; cs;s jdpkq;fs; 5 
,izfpw vyf;l;uhd;fis ngw;wpUe;jhYk;> mtw;wpy; ngUk;ghyhd 
jdpkq;fs; 3 kw;Wk; 5 Mfpa ,U ,izjpwd;fisg; ngw;Ws;sd. 
,ijg;NghyNt ,ilepiy jdpkq;fSk; cs; ,ilepiyj; jdpkq;fSk; 
khWgLk; Mf;rp[Ndw;w epiyfisg; ngw;wpUf;fpd;wd. 
 
,uz;lhk; thpir jdpkq;fspd; Kuz;gl;l gz;Gfs; 
 
 xNu njhFjpapy; cs;s jdpkq;fs; xNu khjphpahd ,aw; kw;Wk 
Ntjpg; gz;Gfisg; ngw;Ws;sd. vdpDk; xt;nthU njhFjpapYk; cs;s 
Kjy; jdpkkhdJ mj;jdpkk; ,lk;ngw;Ws;s njhFjpapy; cs;s gpw 
jdpkq;fspd; gz;GfspypUe;J rpy Kuz;gl;l gz;Gfisg; 
ngw;wpUf;fpd;wd. cjhuzkhf> fhu kw;Wk; fhukz; cNyhfq;fs; 
nghJthf madpr; Nrh;kq;fis cUthf;Fk; jd;ikapidg; ngw;Ws;sd. 
khwhf ypj;jpak; kw;Wk; nghpypak; Mfpad mjpfmstpy; rfg;gpizg;Gr; 
Nrh;kq;fis cUthf;Ffpd;wd. ,uz;lhk; thpirapy; cs;s jdpkq;fs; 
mtw;wpd; ,izjpw $l;by; nkhj;jk; ehd;F Mh;gpl;lhy;fis (2s kw;wk; 
2p) kl;Lk; ngw;wpUf;fpd;wd. vdNt mtw;wpd; mjpfgl;r rfg;gpizg;G 
,izjpwd; 4. Mdhy; mLj;jLj;j thpirfspy; cs;s jdpkq;fs; 
jq;fsJ ,izjpw $l;by; mjpf Mh;gpl;lhy;fisg; ngw;Ws;sd. vdNt 
cah; ,izjpwd; kjpg;Gfisg; ngw;Ws;sd. vLj;Jf;fhl;lhf Nghuhd; BF4 

IAk; kw;Wk; mYkpdpak; AIF6 IAk; cUthf;Ffpd;wd. 
 
%iytpl;lj; njhlh;G  
 jdpk thpir ml;ltizapy; %iytpl;lkhfr; nry;Yk; NghJ> 
,uz;lhk; kw;Wk; %d;whk; thpirapy; cs;s jdpkq;fs; rpy gz;Gfspy; 
xj;Jf; fhzg;gLfpd;wd. xU njhFjpapy; fhzg;gLk; jdpkq;fSf;fpilNa 
ehk; fhZk; gz;Gfisg; Nghd;W mjpf mstpy; xw;Wikj; jd;ik 
fhzg;glhtpl;lhYk; $l gpd;tUk; jdpk ,izfspy; ,g;gz;G 
Fwpg;gplj;jf;f mstpy; cs;sJ.  
 
 

 
 
 %iy tpl;lj;jpy; mike;Js;s jdpkq;fspd; gz;GfSf;fpilNa 
fhzg;gLk; xw;Wikj; jd;ik %iy tpl;lj; njhlh;G vd;wiof;fg;gLfpwJ. 
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Mth;j;jd njhlh;Gk; Ntjptpidj; jpwDk;. 
 
 Kd;dNu fw;wwpe;jthW> jdpkq;fspd; ,aw; kw;Wk; Ntjpg; gz;Gfs; 
mitfspd; ,izjpw $L vyf;l;uhd; mikg;gpidg; nghUj;J mikfpwJ. 
jdpk thpir ml;ltizapy; ,lJGwk; cs;s jdpkq;fs; Fiwthd 
madpahf;Fk; Mw;wiyg; ngw;wpUf;fpd;wd. NkYk; vspjpy; ,izjpw 
vyf;l;uhd;fis ,of;Fk; jd;ikapidAk; ngw;Ws;sd. jdpk thpir 
ml;ltizapd;> tyJ Gwj;jpy; fhzg;gLk; jdpkq;fs; mjpf vyf;l;uhd; 
fth; jd;ikapidg; ngw;wpUg;gjhy; mitfs; vspjpy; vyf;l;uhd;fis 
Vw;Fk; ,ay;gpidg; ngw;Ws;sd. ,jd; tpisthf> jdpk thpir 
ml;ltizapy; ,U gf;fq;fspYk; mike;Js;s jdpkq;fs;> eLtpy; 
cs;s jdpkq;fNshL xg;gpLk;NghJ mjpf tpidj;jpwidg; ngw;Ws;sd. 
khwhf ke;j thAf;fs; KOtJk; epug;gg;gl;l vyf;l;uhd; mikg;gpidg; 
ngw;wpUg;gjhy; mitfs; vyf;l;uhd;fis Vw;gNjh ,og;gNjh ,y;iy. 
vdNt mitfs; vj;jifa NtjptpidfspYk; ,ay;ghf <LgLtjpy;iy. 
 
 madpahf;Fk; Mw;wyhdJ> cNyhfj; jd;ikAld; Neubahf  
njhlh;GgLj;jf; $bajhFk;. NkYk; jdpk thpir ml;ltizapd; 
,lJGwj;jpd; fPo;g;gFjpapy; cs;s jdpkq;fs; Fiwthd madpaf;Fk; 
Mw;wiyg; ngw;Ws;sjhy; mitfs; cNyhfj; jd;ikapidg; ngw;Ws;sd. 
khwhf> tyJ Gwj;jpd; Nkw;gFjpapy; cs;s jdpkq;fs; mjpf 
madpahf;Fk; Mw;wiyg; ngw;Ws;sjhy;> mitfs; mNyhfj; 
jd;ikapidg; ngw;Ws;sd.  
 
 jdpk thpir ml;ltizapd; ,U Gwq;fspYk; cs;s jdpkq;fshy; 
cUthf;fg;gLk; Nrh;kq;fspd; ,ay;gpid ehk; Ma;e;J mwpNthk;. fhu 
cNyhfq;fs; kw;Wk; `hy[d;fs; Mf;rp[Dld; tpidGhpe;J mitfspd; 
Mf;irLfisj; jUfpd;wd. 
  

4 Na + O2 → 2 Na2O 
2 Cl2 + 7 O2 → 2 Cl2O7 

 

 Nrhbak; Mf;irL ePUld; tpidgl;L> typik kpf;f fhukhd 
Nrhbak; i`l;uhf;i]ilj; jUfpwJ. ,J xU fhu Mf;i]L MFk;. 
khwhf Cl2O7 ePUld; tpidgl;L typik kpf;f mkpykhd ngh;FNshhpf; 
mkpyj;jpid jUfpwJ. vdNt> ,J xU mkpy Mf;i]lhFk;.   

Na2O + H2O → 2NaOH  (fhuk;) 
Cl2O7 + H2O → 2 HClO4  (mkpyk;) 

 

 vdNt> jdpk thpir ml;ltizapd; ,U Gwq;fspYk; cs;s 
jdpkq;fs; vjph;ghh;j;jgbNa ntt;NtW gz;Gfisg; ngw;Ws;sd. 
 
 xU njhFjpapy; NkypUe;J fPohfr; nry;Yk; NghJ> madpahf;Fk; 
Mw;wy; Fiwe;J nfhz;Nl tUfpwJ. NkYk; jdpkq;fspd; Neh;kpd; 
jd;ikahdJ mjpfhpf;fpd;wJ. vdNt ,j;jdpkq;fspd; i`l;uhf;i]Lfs; 
mjpf fhuj; jd;ikapidf; nfhz;bUf;fpd;wd. ,uz;lhk; njhFjp 
i`l;uhf;irLfspd; ,ay;gpid ehk; fUJNthk;. 
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 Be(OH)2  <hpay;Gj;jd;ik cilaJ> Mg(OH)2 typik Fiwe;j 

fhuk; Ba(OH)2 typik kpf;f fhuk.; 
  
 nghpypak; i`l;uhf;i]L mkpyk; kw;Wk; fhuk; Mfpa ,uz;LlDk; 
tpidGhpfpd;wJ vdNt ,J <hpay;Gj jd;ik cilaJ. 
 

Be(OH)2 + HCl → BeCl2 + 2H2O 
Be(OH)2 + 2 NaOH → Na2BeO2 + 2H2O 
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12 th Chemistry 
 

myF -1 
cNyhftpay; 

 
fdpkk; kw;Wk; jhJ 
 
 ,aw;ifapy; fhzg;gLk; mfo;e;J vLf;fg;gl;l xU nghUshdJ xU 
cNyhfj;ij mjd; jdpj;j epiyapNyNah my;yJ mjd; Mf;irL> 
ry;igL Nghd;w Nru;k epiyfspNyh nfhz;bUg;gpd; me;jg; nghUs; 
fdpkk; vdg;gLk;. ngUk;ghyhd fdkq;fspy; Njitg;gLk; cNyhfk; kpff; 
Fiwe;j msNt fhzg;gLfpwJ. Mdhy;> rpy fdpkq;fspy; Fwpg;gplj; 
jFj;j rjtPj;jpy; cNyhfq;fisf; nfhz;Ls;sd. vLj;Jf;fhl;lhf 
,Uk;ghdJ 800 f;Fk; Nkw;gl;l fdpkq;fspy; fhzg;gLfpwJ. vdpDk; 
,Uk;G gpupj;njLj;jYf;F tof;fkhfg; gad;gLj;jg;gLk; N`kill;> 
Nkf;dill; Nghd;wit mjpfr; rjtPj;jpy; ,Uk;gpidf; nfhz;Ls;sd. 
,t;thW mjpf rjtPjj;jpy; cNyhfj;jpidg; ngw;Ws;s fdpkq;fspypUe;J 
vspjhfTk;> nghUshjhu uPjpahf rpf;fdkhfTk;> cNyhfq;fisg; 
gpupj;njLf;f ,aYkhapd; mj;jifa fdpkq;fs; jhJf;fs; vd 
miof;fg;gLfpd;wd. vdNt midj;Jj; jhJf;fSk; fdpkq;fshFk;. 
Mdhy; midjj;Jf; fdpkq;fSk; jhJf;fs; my;y. NkYk; xU 
vLj;Jf;fhl;lhf> ghf;irl; kw;Wk; irdhf;fsp (Al2O3.SiO2.2H2O) 
Mfpadtw;iwf; fUJNthk;. ,it ,uz;LNk mYkpdpaj;ijf; 
nfhz;Ls;s fdpkq;fshFk;. vdpDk;> tzpf uPjpahf mYkpdpaj;ij 
ghf;irl;bapypUe;J gpupj;njLf;f ,aYk;. Mdhy; irdhf;fspapypUe;J 
,yhgfukhfg; gpupj;njLf;f ,ayhJ. vdNt ghf;irLf; fdpkkhdJ 
mYkpdpaj;jpd; xU Kf;fpaj; jhJthFk;. Mdhy; irdhf;fsp xU jhJ 
my;y. 
 
 
 xU Njitg;gLk; cNyhfj;jpid mjd; jhJtpypUe;Jg; 
gpupj;njLj;jyhdJ gpd;tUk; cNyhftpay; nray;Kiwfis 
cs;slf;fpaJ 
 
i. jhJf;fis mlu;gpj;jy; 

ii. gz;glh cNyhfj;ijg; gpupj;njLj;jy; 

iii. gz;glh cNyhfj;ijj; J}a;ikahf;fy; 
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jhJf;fis mlu;gpj;jy; 
 
 nghJthf> jhJf;fSld; cNyhfj; jd;ikaw;w khRfs; ghiwg; 
nghUl;fs; kw;Wk; kz; khRfs; Nghd;wit ,uz;lwf; fye;Jf; 
fhzg;gLk;. ,j;jifa khRfs; midj;Jk; Nru;j;Jf; fdpkf; fopT 
(gangue) vd miof;fg;gLfpwJ. cNyhftpay; nray;Kiwapd; Kjy; gb 
epiyahdJ ,j;jifa khRf;fis ePf;FtjhFk;. ,r;nray;KiwahdJ 
jhJf;fis mlu;gpj;jy; vd miof;fg;gLfpwJ. jhJtpy; fhzg;gLk; 
Njitg;gLk; cNyhfk; my;yJ mtw;wpd; Nru;kj;jpd; nrwpT 
,r;nray;Kiwahy; mjpfupf;fg;gLfpwJ. mlu;gpj;jYf;F gy;NtW Kiwfs; 
eilKiwapy; cs;sd. vdpDk; jhJf;fspd; jd;ik> mjpy; fye;Js;s 
khRfspd; tif kw;Wk; Rw;Wr;#oy; fhuzpfisg; nghWj;J mlu;gpf;Fk; 
Kiw jPu;khdpf;fg;gLfpwJ. jhJf;fis mlu;gpf;fg; gad;gLk; rpy 
nghJthd Kiwfs; fPNo tpsf;fg;gl;Ls;sd. 
 
Gtp <u;g;G Kiw my;yJ XLk; ePupy; fOTjy; 
 
 ,k;Kiwapy; jhJf;fis XLk; ePupy; fOTjy; %yk; mjpf Gtp 
<u;g;Gj; jd;ikAila jhJthdJ Fiwthd Gtp <u;g;Gj; jd;ikiag; 
ngw;Ws;s fdpkf; fopTfspypUe;J ePf;fg;gLfpwJ. ed;F J}s; nra;ag;gl;l 
jhJthdJ kpf tpiuthf Xbf;nfhz;bUf;Fk; ePupy; Nru;f;fg;gLfpwJ. 
,r;nray;Kiwapy; ,Nyrhd fdpk fopTfs; XLk; ePuhy; mbj;Jr; 
nry;yg;gLfpd;wd. ,k;KiwahdJ nghJthf jq;fk; Nghd;w jdpk 
epiyapy; fpilf;Fk; jhJf;fSf;Fk;> N`kill; (Fe2O3) kw;Wk; 

nts;sPaf;fy; (SnO2) Nghd;w Mf;irL jhJf;fisAk; mlu;gpf;f 
nghJthfg; gad;gLj;jgLfpwJ. 
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Eiu kpjg;G Kiw 
 
 fyPdh (pbs)> [pq;f; gpsd;l; (ZnS) Nghd;w ry;giL jhJf;fis 
mlu;gpf;f ,k;Kiw nghJthfg; gad;gLj;jg;gLfpwJ. ,k;Kiwapy; fdpkf; 
fopTfis tpl cNyhfj; jhJj; Jfs;fs; vz;nzapy; mjpf mstpy; 
eidtjhy; mitfisf; fdpkf; fopTfspypUe;J gpupj;njLf;f ,aYk;.  
 
 ,k;Kiwapy; ed;F J}s; nra;ag;gl;l jhJ ePupy; %o;fr; 
nra;ag;gLfpwJ. ,jDld; igd; vz;nza;> Nghd;w Eiu cUthf;Fk; 
fhuzpfs; fyf;fg;gLfpd;wd. Nrfupg;gdhf nray;gLk; Nrhbak; <j;ijy;> 
rhe;Njl; rpwpjsT Nru;f;fg;gLfpwJ. ,f;fyitapd; topNa fhw;W 
nrYj;jg;gl;L Eiu cUthf;fg;gLfpwJ. Nrfupf;Fk; %yf;$Wfs; jhJf; 
Jfs;fSld; ,ize;J mitfis ePu; tpyf;Fk; 
jd;ikAilajhf;FfpwJ. ,jd; tpisthf jhJj; Jfs;fs; vz;nzapy; 
ed;F eide;J> EiuAld; Nru;e;J Gwg;gug;ig milfpd;wd. ,e;j 
EiuahdJ topj;njLf;fg;gl;L gpd; cyu;j;jg;gl;L nrwpthd jhJ 
ngwg;gLfpwJ. ePupy; eidAk; fdpkf; fopTj; Jfs;fs; mbg;gFjpapy; 
jq;fptUfpd;wd. 
 

 
 
 gpupj;njLf;f tpUk;Gk; xU cNyhfj;jpd; fy;igL jhJthdJ kw;w 
gpw cNyhf ry;igLfis khRfshff; nfhz;bUg;gpd;> Nrhbak; raidL> 
Nrhbak; fhu;gNdl; Nghd;w Fiwf;Fk; fhuzpfs; gad;gLj;jg;gLfpd;wd. 
,itfs; kw;w gpw cNyhf ry;igLfs; vz;nzapy; eide;J Eiuj;j 
tUtijj; jLf;fpd;wd. vLj;Jf;fhl;lhf ZnS  Nghd;w khRfs; fyPdhtpy; 
(pbs) fhzg;gbd; Fiwf;Fk; fhuzpahd Nrhbak; raidL (NaCN) 

Nru;f;fg;gLk; NghJ mJ Na2 [Zn (CN)4] vd;w mizTr; Nru;kj;ij [pq; 
fy;igbd; Gwg;gug;gpy; Vw;gLj;Jtjhy; mjd; Eiuf;Fk; jd;ik 
Fiwf;fg;gLfpwJ.  
 
fhe;jg; gpupg;G Kiw 
 
 ngu;Nuh fhe;jj; jd;ikAila jhJf;fis mlu;gpf;f ,k;Kiw 
gad;gLfpwJ. ,k;KiwahdJ> jhJ kw;Wk; khRf;fspd; fhe;jg; gz;Gfspy; 
fhzg;gLk; NtWghl;bid mbg;gilahff; nfhz;lJ. vLj;Jf;fhl;lhf 
cy;g;uikl; khRtpypUe;J nts;sPaf;fy; jhJit gpupj;njLf;fyhk;. ,jpy; 
khR cy;g;uikl; MdJ fhe;jj; jd;ik cilaJ. ,ijg; NghyNt 
FNuhikl;> igNuhYirl; Nghd;w fhe;jg; gz;Gila jhJf;fis fhe;jg; 
gz;gw;w kz;tif khRf;fspypUe;J gpupj;njLf;fyhk;. ed;F J}s; 
nra;ag;gl;l jhJthdJ kpd;fhe;j gpupg;ghd; kPJ tpOkhW nra;ag;gLfpwJ. 
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kpd;fhe;j gpupg;G mikg;gpy; ,U Roy; rf;fuq;fspd; topNa xU gl;il 
,aq;FfpwJ. rf;fuq;fspy; xd;W fhe;jj; jd;ik cilaJ. jhJthdJ 
efUk; gl;il topNa fhe;jj; jd;ik cila Roy; rf;fuj;ij milAk; 
NghJ> jhJtpy; cs;s fhe;jj; jd;ik cila gFjpg; nghUl;fs; 
fhe;jg;Gyj;jhy; <u;f;fg;gl; glj;jpy; fhl;bAs;sthW rf;fuj;jpw;F mUfpy; 
Ftpayhf tpOfpd;wd. fhe;jj; jd;ikaw;w jhJtpd; gpw gFjpfs; Roy; 
rf;fuj;jpw;F mg;ghy; tpOfpwJ. 
 

 
 
fhw;wpy;yhr; #oypy; tWj;jy; 
 
 ,k;Kiwapy; fhw;wpy;yh #oypy;> mlu;g;;gpf;fg;gl;l jhJthdJ 
td;ikahf ntg;gg;gLj;jg;gLfpwJ. ,e;epfo;tpd; NghJ> ePNuw;wk; ngw;w 
i`l;uhf;irLfspy; fhzg;gLk; gbf ePuhdJ Mtpahf ntspNaWfpwJ. 
,jd; tpisthf Ez;Jisfs; fhzg;gLk; jhJ fpilfpwJ. 
fl;Lg;gLj;jg;gl;l mstpyhd fhw;wpid nrYj;jpAk; ,k;Kiwapy; 
jhJf;fis tWf;fyhk;. 
 
 vLj;Jf;fhl;lhf> 
 
 fhu;gNdl; jhJf;fis fhw;wpy;yhr; #oypy; tWf;Fk; NghJ fhu;gd; 
il Mf;irL ntspNaWfpwJ. 
 

       PbCO3 ⎯⎯→  PbO + CO2  

 
       CaCO3 ⎯⎯→  CaO + CO2  

 
       ZnCO3 ⎯⎯→  ZnO + CO2  

 
MgCO3. CaCO3 ⎯⎯→  MgO + CaO +2CO2   

 
gbf ePiuf; nfhz;Ls;s> jhJf;fspypUe;J ePuhdJ ePuhtpahf 

ntspNaw;wg;gLfpwJ.  
 

Fe2 O3. 3H2O ⎯⎯→ Fe2 O3 (s) + 3H2O (g)   

Al2 O3. 2H2O ⎯⎯→ Al2 O3 (s) + 2H2O (g)   
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cUf;Fjy; 
 
 ,k;Kiwapy;> fdpkf; fopTld; Nru;e;J vspjpy; cUFk; frbid 
cUthf;ff;$ba Ntjpr; Nru;kkhd ,sf;fp kw;Wk; fhu;gd;> fhu;gd; 
Nkhdhf;i]L (my;yJ) mYkpdpak; Nghd;w jFe;j xLfLf;Fk; fhuzpfs; 
mlu;gpf;fg;gl;l jhJTld; Nru;j;J cUf;fg;gLfpwJ. cNyhfj;jpd; 
cUFepiyia tpl mjpf ntg;gepiyapy;> Nkw;fz;Ls;s fyitahdJ 
xU cUf;F ciyapy; cUf;fg;gLfpwJ. vLj;Jf;fhl;lhf ,Uk;G 
Mf;irlhdJ fhu;gd; Nkhdhf;irlhy; gpd;tUkhW xLf;fg;gLfpwJ. 
 

Fe2 O3 (s) + 3CO (g) ⎯⎯→2Fe (s) + 3CO2 (g)   
 

Nkw;fz;Ls;s gpupj;njLj;jypy;> xU fhuj;jd;ik cila 
,sf;fpahd Rz;zhk;Gf;fy; (CaO) gad;gLj;jg;gLfpwJ. ,j;jhJtpy; 
fhzg;gLk; rpypf;fh fdpkf; fopthdJ mkpyj; jd;ikia ngw;wpUg;gjhy;> 
Rz;zhk;Gf;fy; mjDld; ,ize;J fhy;rpak; rpypf;Nfl; vDk; fdpkf; 
frbidj; jUfpwJ. 
 

CaO (s) + SiO2 (s) ⎯⎯→  CaSiO3 (s) 
 

fhg;gu; igiul;bypUe;J fhg;giu gpupj;njLf;Fk; nray;Kiwapy; 
mlu;gpf;fg;gl;l jhJthdJ> mkpyj; jd;ikAila ,sf;fpahd 
rpypfhTld; fyf;fg;gl;L vjpu; mdy; ciypay; ntg;gg;gLj;jg;gLfpwJ. 
cUf;Fjyhy; cUthf;Fk; ngu;u]; Mf;irlhdJ fhuj;jd;ikapidg; 
ngw;wpUg;gjhy; mJ rpypf;fhTld; ,ize;J ngu;u]; rpypf;Nfl; fdpkf; 
foptpidj; jUfpwJ. vQ;rpAs;s cNyhf ry;igLfshd Cu2S kw;Wk; 

FeS Mfpad xd;wpy; xd;W fiutjhy; fhg;gu; kl;b cUthfpwJ. 
 

2CuFeS2 (s) +O2 (g) ⎯⎯→  2FeS (l) + Cu2S (l) + SO2 (g) 
 

    2FeS (l) + 3O2 (g) ⎯⎯→  2FeO (l) + 2SO2 (g) 
 

    FeO (s) + SiO2 (s) ⎯⎯→  FeSiO3 (s) 
 

fdpkf; foptpypUe;J fhg;gu; kl;b gpupj;njLf;fg;gl;L khw;W 
ciyapy; ,lg;gLfpwJ. khw;w tpidfspd; NghJ kl;bapy; fhzg;gLk; 
FeS Kjypy; FeO Mf Mf;rp[Ndw;wkilfpwJ. rpypf;fhit gad;gLj;jp 
fdpkf; fopthf khw;wg;gl;L ,J ePf;fg;gLfpwJ. vQ;rpAs;s fhg;gu; 
ry;iglhdJ NkYk; Mf;rp[Ndw;wj;jpw;F cl;gLj;jg;gl;L mjd; 
Mf;irlhf khw;wg;gLfpwJ. gpd;du; ,J cNyhf fhg;guhf 
fPo;f;fz;Ls;sthW khw;wg;gLfpwJ. 
 

2Cu2S (l,s) + 3O2 (g) ⎯⎯→  2Cu2O (l,s) + 2SO2 (g) 
2Cu2O (l) + Cu2 (l) ⎯⎯→  6Cu (l) + SO2 (g) 
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 cNyhf fhg;guhdJ jpz;kkhf;fg;gLfpwJ. ,jpypUe;J SO2 thA 
ntspNaWtjhy; mjd; Njhw;w mikg;gpy; nfhg;Gsq;fs; Nghy; 
fhzg;gLfpwJ. ,e;j fhg;guhdJ nfhg;Gsf; fhg;gu; (blistered copper) vd 
miof;fg;gLfpwJ. 
 
fhu;gidf; nfhz;L xLf;Fjy; 
 
 ,k;Kiwapy; cNyhfj;jpd; Mf;irLjhJthdJ fupAld; ed;F 
fyf;fg;gl;L> tof;fkhf CJ ciyapy; td;ikahf 
ntg;gg;gLj;jg;gLfpwJ. xLf;f ntg;gepiyapy; fhu;gDld; Nru;e;J cNyhf 
fhu;igLfis cUthf;fhj cNyhfq;fSf;F gad;gLj;jg;gLfpwJ. 
 
 vLj;Jf;fhl;lhf 

   ZnO (s) + C (s) → Zn (s) +CO (g)  
 

   Mn3O4 (s) + 4C (s) → 3Mn (s) +4CO (g)  
 

   Cr2O3 (s) + 3C (s) → 2 Cr (s) + 3CO (g)  
 
i`l;u[idf; nfhz;L xLf;Fjy; 
 
 Fe, Pb, Cu Nghd;w i`l;u[idf;fhl;bYk; Fiwthd vyf;Nuh 
Neh;kpd; jd;ik cila cNyhf Mf;i]LfSf;F ,k;Kiw 
gad;gLj;jg;gLfpwJ. 
 

   Ag2O (s) + H2 (g) → 2 Ag (s) + H2O (I)  
 

   Fe3O4 (s) + 4H2 (g) → 3Fe (s) +4H2O (I) 
 ePh;thAitf; (fhh;gd; Nkhdhf;irL kw;Wk; i`l;u[d; fyit) 
nfhz;L epf;fy; Mf;irL xLf;fg;gLfpwJ. 

   2NiO (s) +CO(g) + H2 (g) →2 Ni (s) + CO2(g) +H2O (I) 
 
cNyhfj;ijg; gad;gLj;jp xLf;Fjy; 
 Cr O Nghd;w cNyhf Mf;irLfis mYkpNdh ntg;g xLf;f 
Kiwapidg; gad;gLj;jp xLf;fyhk;. ,k;Kiwapy; cNyhf Mf;irlhdJ 
mYkpdpaj J}Sld; fyf;fg;gl;L> Rl;lf; fspkz;zhy; Md Glf;fydpy; 
vLj;Jf;nfhs;sg;gLfpwJ. vhpA+l;Lk; nray;Kiwia Jtf;fp itf;f 
vhpA+l;Lf; fyitahf nkf;dPrpak; kw;Wk; Nghpak; ngh;uhf;i]L fyit 
gad;gLj;jg;gLfpwJ. 

  

  BaO2 + Mg → BaO + MgO 
Nkw;fz;Ls;s tpid epfOk; NghJ> mjpf msT ntg;gk; 

ntspaplg;glfpwJ.(2400C mstpy; ntg;gepiy kw;Wk; 852Kjmol-1 tpid 

vd;jhy;gp) ,jd; tpidthf mYkpdpj;J}shy; Cr2O3 xLf;fkiljy; 
epfo;fpwJ.  
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    Cr2O3+2AI ⎯⎯→ 2 Cr + AI2 O3 

 
Nrhbak;> nghl;lhrpak;> fhy;rpak; Nghd;w tpidj;jpwd; kpf;f 

cNyhfq;fSk;> cNyhf Mf;irLfis cNyhfkhf xLf;fg; 
gad;gLfpwJ. 

 
   B2O3 + 6 Na   ⎯⎯→   2B + 3Na2O 
   Rb2O3 + 3 Mg  ⎯⎯→   2Rb + 3MgO 
   TiO2 + 2 Mg   ⎯⎯→    Ti + 2 MgO 
   ThO2 + 2 Ca  1250K⎯⎯⎯→Th + 3 CaO 
Ra xLf;fk; 
 
 rpy jhJf;fis rhjhuzkhf tWf;Fk; NghJ mitfs; gz;glh 
cNyhfj;ijj; jUfpd;wd. ,j;jifa Neh;Tfspy; jdpNa xLf;Fk; fhuzp 
Njitapy;iy. vLj;Jf;fhl;lhf> rpd;dghh; (HgS) jhJit tWf;Fk; NghJ 
nkh;Fhp fpilf;fpwJ. 

   HgS (s) + O2 (g) ⎯⎯→  Hg (I) + SO2  
  
 
mYkpdpaj;jpd; kpd;Ntjp gphpg;G Kiw 
 
 ,k;Kiwapy;> fhh;gd; Nky;G+r;R G+rg;gl;l xU ,Uk;Gj; njhl;bapy; 
kpd;dhw; gFj;jy; epfo;j;jg;gLfpwJ. ,J vjph;kpd; thapyhf 
nray;gLfpwJ. kpd;gFspapy; mkpo;j;jp itf;fg;gl;Ls;s fhh;gd; jz;Lfs; 

Neh;kpd;thahfr; nray;gLfpd;wd. ghf;irl;bypUe;J ngwg;gl;l 20 
mYkpdhf; fiury; cUfpa epiyapy; cs;s fpiuNahiyl;Lld; 
fyf;fg;gl;L kpd;gF fydpy; vLj;Jf;nfhs;sg;gLfpwJ. 
,r;nray;Kiwfspy;> cNyhf cg;Gfs; cUfpa my;yJ fiury; 
epiyapy; vLj;Jf; nfhs;sg;gLfpd;wd. ,jpy; fhzg;gLk; cNyhf 
madpahdJ jFe;j xLf;fk; fhuzpAld; tpidgLj;Jjy; my;yJ 
kpd;dhw;gFj;jy; %yk; xLf;fg;gLfpwJ. kpd;dhw; gFj;jy; 
nray;Kiwf;fhd fpg;]; fl;byh Mw;wy; khw;wj;jpidg; gpd;tUk; 
rkd;ghl;bidg; gad;gLj;jp ngw ,aYk;. 
 

 10 fhy;rpak; FNshiuL fiury; kpd;gFfiurYld; 
Nrh;f;fg;gLfpwJ. ,q;F fhy;rpak; FNshiulhdJ fyitapd; 
cUFepiyia Fiwf;fg; gad;gLfpwJ. cUfpa fyitahd 1270K 
ntg;gepiyf;F Nky; ,Uf;FkhW guhkhpf;fg;gLfpwJ. ,r;nray;Kiwapy; 
epfOk; Ntjptpidfs; gpd;tUkhW 
  

 mYkpdhtpd; madpahf;fk; AI2 O3  → 2AI3 + 3O2 

  

 vjph;kpd;thapy; epfOk; tpid 2AI3+ (cUfpaepiy) + 6e- →  2AI (I) 

 

Neh;kpd;thapy; epfOk; tpid 6O2-  (cUfpaepiy)  →  3O2 + 12 e- 
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fhh;gd; Neh;kpd;thahf nray;gLtjhy; mjpy; gpd;tUk; tpidfSk; 
epfo;fpwJ. 

 

   C(s) + O2- (melt) →  CO + 2 e- 

   C(s) + 2O2- (melt) →  CO2 + 4 e- 

 
Nkw;fz;Ls;s ,U tpidfspd; fhuzkhf> kpd;dhw;gFj;jypd; NghJ 

Neh;kpd;tha; nkJthf fiufpwJ. Vjph;kpd;thapy; J}a mYkpdpak; 
tPo;gbthfp kpd;gFfydpd; mbg;gFjpapy; jq;FfpwJ. kpd;dhw;gFj;jypd; 
epfu tpid gpd;tUkhW. 

 

  4AI3+ (cUfpaepiy) + 6O2-(cUfpaepiy) +3 C(s)  →  4AI (I) +3 CO2 
(g) 
 

jd;kjpg;gPL 4 
 
4. ePh;j;j NaCI I kpd;dhw;gFj;jy; %yk; cNyhf Nrhbak; 
gphpj;njLf;fg;gLfpwJ. kpd;dhw;gFj;jYf;Fg; gpd; fiury; fhuj; 
jd;ikAilajhfpwJ. rhj;jpakhd kpd;Kid tpidfis vOJf. 
 
 
J}a;ikahf;Fk; nray;Kiwfs;: 

 
 xU cNyhfk; mjd; jhJtpypUe;J gphpj;njLf;fg;gLk; NghJ 
nghJthf tpidGhpahj Mf;irLfs;> gpw cNyhfq;fs;> mNyhfq;fs; 
Nghd;w khRf;fs; mjpy; fhzg;glyhk;. ,j;jifa khRf;fisg;> gz;glh 
cNyhfj;jpypUe;J gphpj;njLj;jy; J}a;ikahf;Fk; nray; Kiwfs; 
vdg;gLfpwJ. ,g;ghlg;gFjpapy; rpy nghJthd J}a;ikahf;Fk; 
nray;Kiwfisg; gw;wp fw;wwpNthk;. 
 
 
thiy tbj;jy; 
 
 Fiwthd nfhjpepiyapy; MtpahFk; Jj;jehfk; (nfhjpepiy 1180 
K) nkh;Fhp (630 K) Nghd;w cNyhfq;fis J}a;ikahf;f ,k;Kiw 
gad;gLfpwJ. ,k;Kiwapy; J}a;ikaw;w cNyhfk; ntg;gg;gLj;jp 
Mtpahf;fg;gLfpwJ. MtpahdJ Fsph;tpf;fg;gl;L J}a cNyhfk; 
ngwg;gLfpwJ. 
 
cUf;fpg; gphpj;jy; 
 
 khRfs; mjpf nfhjpepiyapidAk; mjNdhL xg;gpLk; NghJ 
cNyhfkhdJ Fiwthd nfhjpepiyfisAk; nfhz;bUg;gpd; mj;jifa 
cNyhfq;fspy; cs;s khRf;fis ePf;f ,k;Kiw gad;gLfpwJ. 
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 bd; (sb; cUFepiy 904k) fhhPak; (pb cUFepiy 600k) nkh;Fhp 
(Hg cUFepiy 234k) kw;Wk; gp];kj; (Bi, cUFepiy 545k) Nghd;w 
cNyhfq;fSf;F ,k;Kiw Vw;wJ. 
 
 ,k;Kiwapy; gz;glh cNyhfkhdJ ntg;gg;gLj;jg;gl;L cUf;fp 
ePh;kkhf;fg;gl;L xU rha;js gug;gpd; topNa XLkhW nra;J 
J}a;ikg;gLj;jg;gLfpwJ. 
 
 gz;glh cNyhfk; xU vjph; mdy; ciyapd; rha;thd 
mbg;Gwj;jpy; itf;fg;gLfpwJ. fhw;wpy;yhr; #oypy; cNyhfj;jpy; cUF 
epiyia tpl mjpfkhd ntg;gepiyapy; cNyhfk; ntg;ggLj;jg;gLfpwJ. 
J}a cUfpa cNyhfk; tope;NjhLfpwJ khRf;fs; mg;gbNa jq;fp 
tpLfpd;wd. cUfpa cNyhfk; Nrfhpf;fg;gl;L jpz;kkhf;fg;gLfpwJ. 
 
kpd;dhw; J}a;ikahf;fy; 
 
 gz;glh cNyhfkhdJ kpd;dhw;gFj;jy; %yk; J}a;ik 
nra;ag;gLfpwJ. kpd;dhw; gFj;jyhdJ gphpj;njLf;fg;gl Ntz;ba 
cNyhfj;jpd; cg;Gfisf; nfhz;l ePh;f;fiuriyf; nfhz;Ls;s kpd;gF 
fyj;jpy; epfo;j;jg;gLfpwJ. J}a;ikaw;w epiyapy; cs;s cNyhfj; 
jz;Lfs; Neh;kpd;thahfTk;> J}a cNyhfj; jfL vjph;kpd;thahfTk; 
gad;gLj;jp kpd;dhw; gFj;jy; epfo;j;Jk;NghJ> gphpj;njLf;fg;gl Ntz;ba 
cNyhfk; Neh;kpd; thapypUe;J fiue;J fiurypy; nrd;W vjph;kpd;thapy; 
tPo;gbthfpwJ. kpd;dhw;gFj;jypd; NghJ Fiwthd vyf;l;Nuh Neh;kpd; 
jd;ik cila khRf;fs; Neh;kpd; thapd; mbapy; jq;Ffpd;wd. mit 
MNdhL khR vd miof;fg;gLfpwJ. 
 
 rpy;tiu kpd;dhw;gFj;;jy; Kiwapy; J}a;ikahf;fiy cjhuzkhff; 
nfhz;L ,r;nray;Kiwapidg; Ghpe;J nfhs;syhk;. 
 vjph;kpd;tha; : J}a rpy;th;  
 Neh;kpd;tha; : J}a;ikaw;w rpy;th; 
 kpd;gFsp  : mkpyj;jd;ikAil iel;Nul; fiury; rpy;th; 
 
 kpd;tha;fspd; topNa kpd;rhuj;ijr; nrYj;Jk; NghJ rpy;th; mZ 
vyf;l;uhd;fis ,oe;J fiurYf;Fs; nry;fpwJ. Neh;kpd;jd;ikAila 
rpy;th; madpfs; vjph;kpd;thapy; nrd;W kpd;dpwf;fk; mile;J kpd;thapy; 
gbfpwJ. fhg;gh;> [pq;f; Nghd;w gpw cNyhfq;fSk; ,Nj Kiwapidg; 
gpd;gw;wp J}a;ikahf;fg;gLfpd;wd. 
   

Neh;kpd;tha; tpid Ag (s)    →Ag+ (aq) + le-1  
 

  vjph;;kpd;tha; tpid Ag+ (aq) + le-1 → Ag (s) 
 
Gyj; J}a;ikahf;fy; 
 
 ,k;KiwahdJ gpd;d gbfkhf;fy; jj;Jtj;ij mbg;gilahff; 
nfhz;lJ. J}a;ikaw;w epiyapy; cs;s cNyhfj;ij cUf;fp gpd; 
jpzkkhf;Fk; Nghj> khRf;fs; cUFepiyapy; cs;s gFjpapy; 
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jq;Ffpd;wd. mjhtJ khRf;fs; jpz;k epiy cNyhfj;jpy; fiutijf; 
fhl;bYk; cUfpa epiyapy; cs;s cNyhfj;jpy; mjpf mstpy; 
fiufpd;wd. ,k;Kiwapy; J}a;ikaw;w cNyhfk; xU jz;L tbtpy; 
vLj;Jf;nfhs;sg;gLfpwJ. jz;bd; xU KidahdJ efh;e;J nry;Yk; 
J}z;L ntg;gg;gLj;jpiag; gad;gLj;jp ntg;gg;gLj;jg;gLfpwJ. ,jd; 
tpisthf jz;bd; mg;gFjpapy; cs;s cNyhfk; cUFfpwJ. 
ntg;gg;gLj;jpapid nkJthf kWKidapid Nehf;fp efh;j;jpr; nry;Yk; 
NghJ J}a cNyhfk; gbkhfpwJ. mNj Neuj;jpy; ntg;gg;gLj;jp 
efh;j;jg;gl;ljhy; Gjpjhf cUthd cUfpa epiy Gyj;jpw;F (gFjpf;F) 
khRf;fs; ,lk; ngah;fpd;wd. ntg;gg;gLj;jpia NkYk; efh;j;Jk; NghJ> 
khRf;fisf; nfhz;Ls;s cUfpa epiyg;gFjpahdJ mjDld; Nrh;e;J 
efh;fpwJ. ,r;nray; KiwahdJ gyKiw kPzLk; xNu jpirapy; 
epfo;j;jg;gl;L Njitahd J}a;ikj; jd;ikAila cNyhfk; 
ngwg;gLfpwJ. cNyhfk; Mf;rp[Ndw;wk; miltij jLf;f 
,r;nray;KiwahdJ> ke;j thAr; #oypy; epfo;j;jg;gLfpwJ. n[h;khdpak; 
(Ge) rpypf;fd; (Si) kw;Wk; fhypak; (Ga) Nghd;w Fiwflj;jpfshfg; 
gad;gLk; jdpkq;fs; ,k;Kiwapy; J}a;ikg;gLj;jg;gLfpd;wd. 
 
Mtp epiyik Kiwfs; 
 
 ,k;Kiwapy; cNyhfj;Jld; Nrh;e;J vspjpy; MtpahFk; Nrh;kj;ij 
cUthf;fty;y xU fhuzpAld; cNyhfk; tpidgLj;jg;gLfpwJ. gpd; 
vspjpy; MtpahFk; Nrh;kj;ij rpijtilar; nra;J J}a cNyhfk; 
ngwg;gLfpwJ. gpd;tUk; nray;Kiwfisf; fUj;jpw;nfhz;L 
,k;Kiwapid ehk; Ghpe;J nfhs;syhk;. 
 
epf;fiy J}a;ikg;gLj;j cjTk; khd;l; Kiw 
 
 350k ntg;gepiyapy;> J}a;ikaw;w epf;fiy fhh;gd; Nkhdhf;irLld; 
tpidgLj;j mjpf mstpy; vspjpy; MtpahFk; epf;fy; nll;uh 
fhh;giddy; cUthf;fg;gLfpwJ. jpz;k epiyapy; cs;s khRf;fs; 
mg;gbNa jq;Ffpd;wd.  

   Ni (s) + 4 CO (g)  →  Ni (CO)4(g) 
   
 460k ntg;gepiyapy; epf;fy; nll;uh fhh;gidiy ntg;gg;gLj;j> 
,e;j mizTr; Nrh;kk rpijtile;J J}a cNyhfk; ngwg;gLfpwJ. 

   Ni (CO)4(g)  →  Ni (s) + 4 CO (g)  
  
thd; - Mh;fy; Kiw – rph;Nfhdpak; / ill;Nldpaj;ij J}a;ikahf;fy; 
 
 cNyhf Nrh;kq;fspd; ntg;gr; rpijtpidg; gad;gLj;jp J}a 
cNyhfq;fis cUthf;Fjiy mbg;gilahff; nfhz;lJ. 
ill;Nldpak;/rph;Nfhdpak; Nghd;wtw;iw ,k;Kiwapy; J}a;ikahf;fyhk;. 
vLj;Jf;fhl;lhf> J}a;ikaw;w epiyapy; cs;s ill;Nldpak; 
ntw;wplkhf;fg;gl;l xU fydpd; mNahbDld; Nrh;j;J 550k 
ntg;gepiyapy; ntg;gg;gLj;jg;gl;L MtpahFk; ,ay;Gila ill;Nldpak; 
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nll;uh mNahilL cUthf;fg;gLfpwJ. khRf;fs; mNahbDld; 
tpidGhpahjjhy; mg;gbNa jq;Ffpd;wd. 

    Ti (s) + 212 (s) →  Til4 (Mtp) 
 
vspjpy; MtpahFk; ill;Nldpak; nll;uh mNahilL lq;];ld; kpd;dpio 
topNa 1800k ntg;g epiyapy; nrYj;Jk; NghJ mJ rpijtile;J J}a 
ill;Nldpak; cUthfpwJ. mJ kpd;dpioapy; gbfpwJ. mNahbd; kPsTk; 
gad;gLj;jg;gLfpwJ. 
 

    Til4 (Mtp) → Ti (s) + 212 (s) 
 
 
 
mYkpdpaj;jpd; gad;ghLfs; (AI ) 
 
 mYkpdpakhdJ Gtpg;gug;gpy; mjpf mstpy; fpilf;Fk; xU 
cNyhfk;. ,J xU mjp ntg;g kw;Wk; kpd; flj;jpahFk;. NkYk; ,J 
vspjpy; mhpkhdk; miltjpy;iy. ,jd; gad;ghLfs; gpd;tUkhW. 
 
 ek; md;whl tho;tpy; mjpf mstpy; gad;gLk; rikay; fyd;fs;> 
ntg;gg; ghpkhw;wp Mfpad jahhpj;jypy; mYkpdpak; gad;gLfpwJ.  
 

mYkpdpaj;jhs; czTg; nghUl;fis vLj;Jr; nry;y fl;Lk; 
nghUshf gad;gLfpwJ. 

 
,J xU nkd;ikahd cNyhfkhFk;. vdpDk; ,J fhg;gh; khq;fdPR 

nkf;dPrpak; kw;Wk; rpypf;fhd; Nghd;w cNyhfq;fSld; Nrh;e;J Fiwthd 
vil cila typikkpf;f cNyhff; fyitfisj; jUfpwJ. ,it 
Mfha tpkhdq;fs; kw;Wk; gpw Nghf;Ftuj;J thfdq;fis tbtikg;gjpy; 
gad;gLfpwJ. mYkpdpak; vspjhf mhpkhdk; miltjpy;iy. vdNt> ,J 
Ntjp ciyfs;> kUj;Jt cgfuzq;fs;> Fsph; rhjdg; nghUl;fs; kw;Wk; 
thAf;fis vLj;Jr; nry;Yk; Foha;fs; Mfpadtw;wpy; 
gad;gLj;jg;gLfpwJ. mYkpdpak; tpiy Fiwthd ntg;gj;ij ed;F 
flj;Jk; xU cNyhfk;. vdNt> ,J ,Uk;G cs;sfj;Jld; $ba cah; 
mOj;j kpd;fk;gpfspy; gad;gLfpwJ. 
 
Jj;jehfj;jpd; gad;ghLfs; (Zn) 

• v/F kw;Wk; ,Uk;G mikg;Gfs; mhpkhdk; kw;Wk; JUg;gpbf;fhky; 
ghJfhf;Fk; Jj;jehfg; G+r;rpy; (Galavnizing) ,J gad;gLfpwJ. 
NkYk; Jj;jehfk; Nkhl;lhh; thfd mr;Rthh;g;G kw;Wk; kpd; rhjd 
nghUl;fspy; gad;gLfpwJ. ngapz;l;> ug;gh;> moF rhjdg; 
nghUl;fs;> kUe;Jg; nghUl;fs;> nefpopfs;> ik> kpd;fyd;fs; 
Nghd;w gynghUl;fs; jahhpg;gjw;F Jj;jehf Mf;irL 
gad;gLfpwJ. 
 

• xspUk; ngapz;l;> xspUk; tpsf;Ffs; kw;Wk; x – fjph; jpiu 
Mfpad jahhpg;gpy; Jj;jehf ry;igL gad;gLfpwJ. Jj;jehfj;jpd; 
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cNyhff; fyitahd gpj;jis (brass) mhpkhdk; milahj 
jd;ikapidg; ngw;wpUg;gjhy; Foha; thy;Tfs; kw;Wk; jfty; 
njhlh;G rhjdq;fspd; jahhpg;gpy; gad;gLfpwJ. 

 
,Uk;gpd; gad;fs; Fe 
 

• ,Uk;ghdJ kpf mjpf gad;fisf; nfhz;Ls;s cNyhfkhFk; 
kw;Wk; ,jd; cNyhff;fyitfs; gy;NtW gad;ghLfisf; 
nfhz;Ls;s ghyq;fs;> ,U rf;fu thfdr; rq;fpypfs;> eWf;f 
gad;gLk; cgfuzq;fs; kw;Wk; Jg;ghf;fp Njhl;lh nrYj;jg;gLk; 
Foha; Nghd;w gy tiffspy; gad;gLfpwJ. thh;g;gpUk;ghdJ 
Foha;fs;> thy;Tfs;> vhpnghUs; fhw;wOj;j mLg;Gfs; Mfpad 
jahhpf;fg; gad;gLfpwJ. 
 

• ,Uk;G> mjd; cNyhff; fyitfs; kw;Wk; mjd; Nrh;kq;fs; 
fhe;jq;fis jahhpf;fg; gad;gLfpwJ. 

 

• JUg;gpbf;fhj v/F MdJ mjpf mstpy; mhpkhdj;jpw;Fl;glhjjhy; 
,J fl;blj;njhopYk;> jhq;fpfs;> Kid kbf;Fk; cspfs;> ntl;Lf; 
fUtpfs;> eif nghUl;fs; kw;Wk; mWit rpfpr;irf;F gad;gLk; 
fUtpfs; jahhpf;fTk; gad;gLfpwJ. epf;fy; ];By; MdJ 
fk;gptlq;fs; (cables) Nkhl;lhh; thfd kw;Wk; tpkhd gFjpg; 
nghUl;fspd; jahhpg;gpy; gad;gLfpd;wJ. FNuhk; ];By; MdJ 
ntl;Lf;fUtpfs; kw;Wk; nehUf;Fk; ve;jpuq;fs; jahhpg;gpy; 
gad;gLfpwJ. 

 
jhkpuj;jpd; gad;fs; (Cu) 

• Kjd; Kjypy; kdpjh;fshy; gad;gLj;jg;gl;l cNyhfk; jhkpuk; 
MFk;. NkYk; ,jd; cNyhff; fyitahd ntz;fyj;jpd; 
gad;ghl;bdhy; ntz;fyf; fhyk; vd;w xu rfhg;jk; cUthf ,J 
fhuzkhf mike;jJ. 
 

• jhkpukhdJ jq;fk; kw;Wk; gpw cNyhfq;fNshL ,ize;J 
ehzaq;fs; eifg;nghUl;fs; Nghd;wit jahhpf;fg;gad;gLfpwJ. 
jhkpuk; kw;Wk; ,jd; cNyhf fyitfs; Mfpad kpd;fk;gpfs;> ePh; 
nry;Yk; Foha;fs; kw;Wk; gy kpd; nghUspd; ghfq;fs; jahhpg;gpy; 
gad;gLfpd;wd. 

 
jq;fj;jpd; gad;fs; (Au) 
 

• jq;fk; xu mjpf tpiyAah;e;j nghUshFk;. ,J ehzaq;fs; 
jahhpf;fg;gad;gLfpd;wJ. NkYk; rpy ehLfspy; gzkjpg;ghdJ 
jq;fj;jpd; kjpg;gpy; fzf;fplg;gLfpd;wJ. jhkpuj;Jld; jq;fk; 
Nrh;j;J cUthf;fg;gl;l jq;f cNyhff; fyitahdJ eif 
jahhpg;gpy; mjpf msT gad;gLj;jg;gLfpd;wJ. ,J gpw 
cNyhfq;fspd; kPJ jq;f kpd;Kyhk; G+RjYf;Fg; gad;gLfpwJ. 
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,t;thW jq;f Kyhk; G+rg;gl;l nghUl;fs;> iff;fbfhuq;fs;> 
nraw;if %l;Lfs;> tpiyFiwe;j eiffs;> gy; ghJfhg;gpy; gy; 
epuk;Gjy; kw;Wk; kpd; ,izg;Gfs; Mfpadtw;wpy; gad;gLfpwJ. 
 

• jq;f ehNdh Jfs;fs;> Nrhyhh; nry;fspd; jpwid mjpfhpf;fTk;> 
tpid Ntf khw;wpahfTk; gad;gLfpd;wJ. 

 
nly;yp - ,Uk;Gj; J}z; 
 
 by;ypapy; mike;Js;s mNrhfh J}z; vd;wiof;fg;gLk;> 
,Uk;Gj;J}z; 23 mb 8 mq;Fyk; cauKk; 16 mq;Fyk; mfyKk; Rkhh; 
6000 kg vilapidAk; nfhz;lJ. 
 
 ,j;J}z; Rkhuhf 1600 Mz;Lfs; goikahdjhf ,Uf;ff;$Lk; vd 
mwpag;gl;Ls;sJ. ,jpy; cs;s ,Uk;ghdJ gy E}W Mz;LfSf;F 
Kd;dNu JUg;gpbj;jpUf;f Ntz;Lk;. ,Ue;j NghjpYk;> fle;j 1600 
Mz;Lfshf JUg;gpbf;fhky; ,j;J}z; ,Ug;gJ ekJ goq;fhy 
,e;jpah;fspd; mwpT kw;Wk; mofpa El;gj;jpwd;fSf;F rhd;whf tpsq;fp 
tUfpwJ. xLf;fkilahj ,Uk;G kw;Wk; fr;rh ,Uk;gpd; rpf;fyhd 
fyitahy; Md xU ghJfhg;G mLf;fhdJ gy;NtW gUtfhy Row;rpapd; 
tpisthf J}zpd; kPJ cUthfpAs;sJ. ,J kprhitl; vdg;gLk; ,Uk;G> 
Mf;rp[d; kw;Wk; i`l;u[d; MdJ JUg;gpbf;Fk; jd;ikaw;w 
mhpkhdj;ijj; jLf;Fk; jd;ikAila Nrh;kkhFk;. 
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Acids, bases & Salt 
 

8THmwptpay; 
myF 14 

  
mkpyq;fs;:  
 
mkpyk; vd;w nrhy;yhdJ Gspg;G vdg; nghUs;gLk; ‘mrpl];’vd;w 
,yj;jPd; nkhopr; nrhy;ypy; ,Ue;J tUtpf;fg;gl;lJ. vdNt> Gspg;Gr;Rit 
nfhz;l Ntjpr;Nrh;kq;fs; nghJthf mkpyq;fs; vdg;gLfpd;wd. midj;J 
mkpyq;fSk; xd;W my;yJ mjw;F Nkw;gl;l ,lg;ngah;r;rp nra;aj;jf;f 
i`l;u[d; mZf;fisg; ngw;Ws;sd. NkYk;> mtw;iwePhpy; fiuf;Fk; 
nghOJ i`l;u[d; madpfis (H+) mit ntspapLfpd;wd. 

vLj;Jf;fhl;lhf> i`l;NuhFNshhpf; mkpyk; (HCI), ry;gpA+hpf; mkpyk; 

(H2SO4) kw;Wk; iel;hpf; mkpyk; (HNO3) Mfpatw;iw ePhpy; 

fiuf;Fk;nghOJ i`l;u[d; madpfis (H+) mitnfhLf;fpd;wd.  
 
i`l;NuhFNshhpf; mkpyk; ⎯⎯→ehP ; i`l;[d; madp + FNshiuLmadp 

  HCl  2H O⎯⎯⎯→  H+  Cl- 
ry;gpA+hpf; mkpyk;  ⎯⎯→ehP ;  i`l;u[d; madp + ry;Ngl; madp 

  H2SO4 2H O⎯⎯⎯→  2H+  +  SO 2

4

−  
vdNt>ePhpy; fiuAk; NghJ i`l;u[d; madpfis ntspapLk; 
Ntjpr;Nrh;kq;fs; mkpyq;fs; vd tiuaWf;fg;gLfpd;wd. mkpyq;fis 
mtw;wpd; %yq;fisg; nghUj;J fhpk kw;Wk; fdpk mkpyq;fs; 
vdtifg;gLj;jyhk;. rpy mkpyq;fs; goq;fs; kw;Wk;  
 
];tPld; ehl;L Ntjpapayhsh; mh;`Pdpa]; mkpyq;fs; gw;wpa xU 
nfhs;ifia Kd; itj;jhh;. mthpd; $w;Wg;gb mkpyk; vd;gJ 
ePh;f;fiurypy; H+ madpfs; my;yJ H3O+ madpfisj; jUk; 
Ntjpg;nghUshFk;.  
 
fha;fwpfspy; fhzg;gLfpd;wd. ,it fhpk mkpyq;fs; vdg;gLk;. v.fh. 
rpl;hpf; mkpyk;> lhh;lhhpf; mkpyk;.  
 
fhpkmkpyq;fs; kw;Wk; mitcs;snghUs;fs;  

 
mkpyj;jpd; ngah; czTg;nghUs;  

rpl;hpf; mkpyk;  MuQ;R 
yhf;bf; mkpyk; Japh; 
Mf;rhypf; mkpyk; jf;fhsp 
Mrpl;bf; mkpyk; tpdpfh; 
khypf; mkpyk; Mg;gps;  
lhh;lhhpf; mkpyk; Gsp 
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mkpyq;fs; cs;s czTg; nghUs;fs;  
 
khwhf> njhopw;rhiyfspy; mkpyq;fs; nraw;ifahf cw;gj;jp 
nra;ag;gLfpd;wd. ,e;j mkpyq;fs; fdpk mkpyq;fs; vdg;gLk;. v.fh: 
i`l;NuhFNshhpf; mkpyk; (HCl)> ry;gpA+hpf; mkpyk; (H2SO4) iel;hpf; 
mkpyk; (HNO3). mkpyq;fisNkYk; gytifahf tifg;gLj;j ,aYk;.  
 
mkpyq;fspd; gz;Gfs;:  
,aw;gpay; gz;Gfs;  
 

• mkpyq;fs; Gspg;Gr;Rit nfhz;lit.  
 

• mkpyq;fs; epwkw;wit.  
 

• mkpyq;fs; mhpf;Fk; jd;ik nfhz;lit. NkYk;> typikahd 
mkpyq;fs; kdpjh;fspd; Njhy;> Jzpkw;Wk; fhfpjj;ijg; 
ghjpf;fpd;wd.  

 

• nghJthf mkpyq;fs; jputepiyapy; fhzg;gLk;. xU rpy 
mkpyq;fs; jpz;k epiyapYk; cs;sd. v.fh. ngd;rhapf; mkpyk;. 
 

• mkpyq;fs;> epwq;fhl;bfspd; epwj;ij khw;Wfpd;wd. ePyypl;k]; 
jhis rptg;ghfTk;> nkj;jpy; MuQ;R fiuriy rptg;ghfTk; 
khw;Wfpd;wd.  
 

• mkpyq;fs; ePhpy; ed;F fiufpd;wd.  
 

• mkpyq;fspd; ePh;f; fiury; kpd;rhuj;ijf; flj;JfpwJ.   
 
ekJ tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk; ekJ 
tapw;wpd; cl;Gwj;ij mhpg;gjhy; ekf;FghpAzh;TVw;gLfpwJ. 
i`l;NuhFshhpf; mkpyj;jpd; Ruf;Fk; msT mjpfhpj;jhy; 
tapw;Wg;Gz; Njhd;wf;$Lk;.  
 

Ntjpapay; gz;Gfs;:  
cNyhfq;fSld; tpid:  
 
Jj;jehfk;> nkf;dPrpak;> mYkpdpak; kw;Wk; ,Uk;G Nghd;w cNyhfq;fs; 
i`l;NuhFNshhpf; mkpyk; kw;Wk; ry;gpA+hpf; mkpyj;Jld; (fe;jf mkpyk;) 
tpidGhpe;J cNyhf cg;GfisAk; i`l;u[d; thAitAk; jUfpd;wd.  
 
cNyhfk; + ePh;j;jmkpyq;fs; + cNyhfcg;G+ i`l;u[d; thA 
 
vLj;Jf;fhl;L:  
Jj;jehfk; + i`l;NuhFNshhpf; → Jj;jehf+  i`l;u[d; thA 

mkpyk; FNshiuL 
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Zn  + 2HCl   ZnCl2 H2 ↑ 
,Uk;G+ ry;gpA+hpf; mkpyk; → ,Uk;Gry;Ngl; + i`l;u[d; thA 

     Fe     +     H2SO4  →  FeSO4  +          H2 ↑ 
 
fhg;gh; my;yJ gpj;jisg; ghj;jpuq;fspd; kPJ nts;sPak; vd;w 
cNyhfk; (<ak;) G+rg;gLfpwJ. mt;thW G+rtpy;iynadpy; czTg 
nghUs;fspYs;s fhpk mkpyq;fs; ghj;jpuq;fspYs;s jhkpuj;Jld; 
tpidGhpe;J czit eQ;rhf;fptpLk;. nts;sPak;> ghj;jpuq;fis 
mkpyq;fspd; nray;ghl;bypUe;J jdpj;Jg; gphpj;J czT eQ;rhtijj; 
jLf;fpd;wJ.  
 
cNyhffhh;gNdl;Lfs; kw;Wk; igfhh;gNdl;LfSld; tpid:  
 
ePh;j;j mkpyq;fSld; cNyhf fhh;gNdl;Lfs; kw;Wk; igfhh;gNdl;Lfs; 
tpidGHpAk; NghJ fhh;gd; il Mf;irL thATk;> ePUk; cUthfpd;wd. 
vLj;Jf;fhl;lhf> fhy;rpak; fhh;gNdl;lhdJ ry;gpA+hpf; mkpyj;Jld; 
tpidGhpe;J fhy;rpak; ry;Ngl;> fhh;gd; il Mf;irL kw;Wk; ePiuf; 
nfhLf;fpwJ.  
 
fhy;rpak; + ePh;j;jry;gpA+hpf; + fhy;rpak; +    fhh;gd;   + ePh;  
fhh;gNdl;    mkpyk;    ry;Ngl;  il Mf;irL 
CaCO3      +  H2SO4  + CaSO4      + CO2  + H2O 
 
cNyhfMf;irLfSld; tpid:  
 
gy;NtW cNyhf Mf;irLfs; ePh;j;j mkpyq;fSld; tpidGhpe;J 
mtw;wpd; cNyhf cg;Gfs; kw;Wk; ePiuj; jUfpd;wd.  
cNyhf Mf;irLfs;  +  ePh;j;j mkpyk; → cNyhf cg;Gfs; + ePh;  
 
vLj;Jf;fhl;L:  
fhy;rpak; + i`l;NuhFNshhpf;→ fhy;rpak; + ePh; 
Mf;irL   mkpyk;     FNshiuL 
CaO  + 2HCl     → CaCl2  + H2O   
 
mkpyq;fspd; gad;fs;:  
 

• ekJtapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk; 
czTg;nghUs;fpd; nrhpkhdj;jpw;F cjTfpwJ.  
 

• czTg; nghUs;fs; nfl;Lg;Nghfhky; ,Uf;ftpdpfh; (mrpl;bf; 
mkpyk;) gad;gLj;jg;gLfpwJ.  
 

• CWfha; Nghd;w czTg; nghUs;fs; nfl;Lg;Nghfhky; ,Uf;f 
ngd;rhapf; mkpyk; gad;gLj;jg;gLfpwJ.  
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• Fspay; Nrhg;Gfs; kw;Wk; ryitNrhg;Gfs; jahhpf;f cah; nfhOg;G 
mkpyq;fspd; Nrhbak; cg;Gfs; my;yJ nghl;lhrpak; cg;Gfs; 
gad;gLfpd;wd.  
 

• ry;gpA+hpf; mkpyk; Ntjpg; nghUs;fspd; murd; vd;W 
miof;fg;gLfpwJ. ,J kpfr; rpwe;jePh; ePf;fpahfr; nray;gLfpwJ. 
,J gy;NtW tifahd ryit Nrhg;Gfs;> tz;zg;G+r;Rfs; 
(ngapz;l;fs;)> cuq;fs; kw;Wk; gyNtjpg; nghUs;fs; jahhpf;Fk; 
njhopw;rhiyfspy; gad;gLj;jg;gLfpwJ.  
 

• i`l;NuhFNshhpf; mkpyk;> iel;hpf; mkpyk; kw;Wk; ry;gpA+hpf; 
mkpyk; Nghd;wit Kf;fpakhd Ma;tff; fhuzpfshfr; 
nray;gLfpd;wd.  
 

• midj;J caphpdq;fspd; nry;fSk; epA+f;spf; mkpyq;fis 
mbg;gilg; nghUshff; nfhz;Ls;sd. tpyq;Ffs; b-Mf;]phpNgh 
epA+f;spf; mkpyj;ijAk; (DNA) jhtuq;fs; upNghepA+f;spf; 

mkpyj;ijAk; (RNA) nfhz;Ls;sd.  
 

CWfhapy; tpdpfh; (mrpl;bf; mkpyk;) my;yJ ngd;rhapf; mkpyk; 
,Ug;gjhy; mit ePz;l ehl;fs; nfl;Lg;Nghfhky; cs;sd.  

 
fhuq;fs;:  
 
Fspg;gjw;Fk;> Jzpfisj; Jitg;gjw;Fk; ehk; Nrhg;Gfisg; 
gad;gLj;JfpNwhk;. ,it totog;Gj; jd;ik cilait. Nrhg;Gfspd; 
totog;Gj; jd;ikf;Ff; fhuzk; mtw;wpYs;s fhuq;fs; MFk;. ,it 
Njhypy; gl;lhy; mhpf;Fk; jd;ikiaAk;> frg;Gr; RitiaAk; nfhz;lit. 
gytifahd ntSg;ghd;fs;> Nrhg;Gfs;> ryitNrhg;Gfs;> gw;girfs; 
kw;Wk; gynghUs;fs; fhuq;fisf; nfhz;Ls;sd. mkpyq;fs; ePhpy; 
fiue;J i`l;u[d; madpfisj; jUfpd;wd. ,jw;F khwhf> fhuq;fs; 
ePhpy; fiue;J i`l;uhf;irL madpfisj; jUfpd;wd.  
 
vdNt> ePhpy; i`l;uhf;irL madpfisj; juty;y Ntjpg;nghUs;fs; 
nghJthf fhuq;fs; vd miof;fg;gLfpd;wd. vLj;Jf;fhl;L: Nrhbak; 
i`l;uhf;irL (NaOH) kw;Wk; nghl;lhrpak; i`l;uhf;irL(KOH).  
 

Nrhbak;  ⎯⎯→ehP ; Nrhbak;   + i`l;uhf;irL 
i`l;uhf;irL madp     madp 

 NaOH  2H O⎯⎯⎯→  Na+  +       OH- 

nghl;lhrpak; ⎯⎯→ehP ;  nghl;lhrpak;   i`l;uhf;irL 
i`l;uhf;irL  madp   madp 

 KOH  2H O⎯⎯⎯→         K+  +   OH- 
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ePhpy; fiuAk; fhuq;fs; my;fypfs; vd;W miof;fg;gLfpd;wd. Nrhbak; 
i`l;uhf;irL> nghl;lhrpak; i`l;uhf;irL> fhy;rpak; i`l;uhf;irL 
kw;Wk; mk;Nkhdpak; i`l;uhf;irL Nghd;w fhuq;fs; ePhpy; mjpf msT 
fiue;J i`l;uhf;irL madpfisj; jUtjpy;iy. Mdhy;> mitAk; 
fhuq;fshFk;. vLj;Jf;fhl;L: Nrhbak; fhh;gNdl;> Nrhbak; igfhh;gNdl;> 
fhy;rpak; fhh;gNdl; Nghd;wit.  
 
rpynghJthdfhuq;fs; kw;Wk; mtw;wpy; fhzg;gLk; nghUs;fs;:  
 

Ntjpg;ngah; tha;g;ghL fhzg;gLk; nghUs;fs;  
nkf;dPrpak; 
i`l;uhf;irL 

Mg(OH)2 nkf;dPrpahtpd; ghy;kk; 

Nrhbak; 
i`l;uhf;irL 

NaOH RyitNrhg;G 

mk;Nkhdpak; 
i`l;uhf;irL 

NH4OH [d;dy;fis Rj;jk; 
nra;tjw;Fg; gad;gLk; 
fiury;fs;  

fhy;rpak; 
i`l;uhf;irL 

Ca(OH)2 Rz;zhk;GePh;  

Nghl;lhrpak; 
i`l;uhf;irL 

KOH Nrhg;G 

 

Nrhbak; fhh;gNdl; (Na2CO3) ryit NrhlhvdTk;. Nrhbak; 

igfhh;gNdl; (NaHCO3) rikay; NrhlhvdTk;> \Nrhbak; i`l;uhf;irL 

(NaoH) fh];bf; Nrhlh vdTk;> nghl;lhrpak; i`l;uhf;irL (KoH) 
fh];bf; nghl;lh~; vdTk; tzpfuPjpahf miof;fg;gLfpd;wd.  
 
fhuq;fspd; gz;Gfs;:  
 
,aw;gpay; gz;Gfs;:  
 

• fhuq;fs; nghJthf jpz;k epiyapy; fhzg;gLfpd;wd. xU rpy 
fhuq;fs; jput epiyapYk; cs;sd. v.fh. mk;Nkhdpak; 
i`l;uhf;irL> fhy;rpak; i`l;uhf;irL.  
 

• jput Clfj;jpy; cs;s NghJ fhuq;fs; totog;Gj; jd;ikAld; 
cs;sd.  

 

• fhuq;fs; frg;Gj; jd;iknfhz;lit.  
 

• fhuq;fs; mhpf;Fk; jd;iknfhz;lit. ,it Njhy;fspd; kPJ 
mbf;fbgLk; NghJ typ kpFe;j nfhg;gsq;fis Vw;gLj;Jfpd;wd.  
 

• fhuq;fs; epwkw;wit.  
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• fhuq;fs;> epwq;fhl;bfspd; epwj;ij khw;Wfpd;wd. rptg;G ypl;k]; 
jhis ePykhfTk;> nkj;jpy; MuQ;R fiuriy kQ;rshfTk;> 
gpdhy;g;jyPd; fiuriy ,sQ;rptg;G (gpq;f;) epwkhfTk; 
khw;Wfpd;wd.  
 

• fhuq;fspd; ePh;f; fiury; kpd;rhuj;ijf; flj;JfpwJ.  
 
Ntjpapay; gz;Gfs;:  
cNyhfq;fSld; tpid:  
 
nghJthffhuq;fs; cNyhfq;fSld; tpidGhptjpy;iy. mYkpdpak; 
kw;Wk; J}j;jehfk; Nghd;w cNyhfq;fs; Nrhbak; i`l;uhf;irLld; 
tpidGhpe;J Nrhbak; mYkpNdl;ilAk; i`l;u[d; thAitAk; 
jUfpd;wd.  
mYkpdpak; + Nrhbak; i`l;uhf;irL+ ePh; → Nrhbak; mYkpNdl; + 
i`l;u[d; 
2Al + 2NaOH + 2H2O → 2NaAlO2 + 3H2 
 
mNyhf Mf;irLfSld; tpid 
 
midj;Jf; fhuq;fSk; mNyhf Mf;irLfSld; tpid Ghpe;J cg;G 
kw;Wk; ePiuj; jUfpd;wd. vLj;Jf;fhl;lhf> Nrhbak; i`l;uhf;irL 
fhh;gd; il Mf;irLld; tpidGhpe;J Nrhbak; fhh;gNdl;ilf; 
nfhLf;fpwJ.  
 
Nrhbak;   + fhh;gd;   → Nrhbak;  + ePH;  
i`l;uhf;irL   il Mf;irL     fhh;gNdl;  
 2NaOH +      CO2  →  Na2CO3 + H2O  
 
mk;Nkhdpa cg;GfSld; tpid:  
fhuq;fs; mk;Nkhdpa cg;GfSld; tpidGhpe;J cNyhf cg;Gfs;> 
mk;Nkhdpah thA kw;Wk; ePiuj; jUfpd;wd.  
 
Nrhbak; i`l;uhf;irL + mk;Nkhdpak; FNshiuL → Nrhbak; FNshiuL 
+ mk;Nkhdpah thA + ePh; 
NH4Cl  +  NaOH → NaCl + NH3 + H2O  
 
mkpyq;fSk;> fhuq;fSk; xUrpy jdpj;jd;ikahd gz;Gfisg; 
ngw;wpUe;jhYk; rpy gz;Gfspy; mit xj;Jf;fhzg;gLfpd;wd mit fPNo 
jug;gl;Ls;sd.  

• ,it ,aw;ifapy; mhpf;Fk; jd;ik nfhz;lit.  

• ,it ePh;f;fiurypy; madpahf;fj;jpw;F cl;gLfpd;wd.  

• ,it ePh;f;fiurypy; kpd;rhuj;ijf; flj;Jfpd;wd.  

• ,it eLepiyahf;fy; tpidf;F cl;gLfpd;wd.  
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mkpyq;fs; kw;Wk; fhuq;fSf;F ,ilNaahd NtWghLfs; 
nfhLf;fg;gl;Ls;d.  
 
mkpyq;fSf;Fk; fhuq;fSf;Fk; cs;s NtWghL  
 

mkpyq;fs; fhuq;fs; 

,it ePhpy; H+madpfisj; 
jUfpd;wd.  

,it ePhpy; OH- 

madpfisj; jUfpd;wd.  
,it Gspg;Gr; Rit 
cilait. 

,it frg;Gr; Rit 
cilait. 

Rpy mkpyq;fs; jpl 
epiyapy; fhzg;gLfpd;wd.  

ngUk;ghyhd fhuq;fs; 
jplepiyapy; 
fhzg;gLfpd;wd.  

mkpyq;fs; ePy ypl;k]; 
jhis rptg;ghf 
khw;Wfpd;wd.  

fhuq;fs; rptg;G ypl;k]; 
jhis ePykhf 
khw;Wfpd;wd.  

 
fhuq;fspd; gad;fs;:  
 

1. Fspay; Nrhg;Gfs; jahhpf;f nghl;lhrpak; i`l;uhf;irL 
gad;gLfpwJ.  
 

2. ryit Nrhg;Gfs; jahhpf;f Nrhbak; i`l;uhf;irL gad;gLfpwJ.  
 

3. fhfpjj; njhopw;rhiy kw;Wk; Milfs; jahhpf;Fk; 
njhopw;rhiyfspYk;> kUe;Jfs; jahhpf;fTk; Nrhbak; 
i`l;uhf;irL gad;gLfpwJ.  
 

4. nts;is mbf;f fhy;rpak; i`l;uhf;;irL gad;gLfpwJ.  
 
5. tapw;wpy; cUthFk; mkpyj;jd;ikia eLepiyahf;f mYkpdpak; 

i`l;uhf;irL kw;Wk; nkf;dPrpak; i`l;uhf;irL Nghd;w fhuq;fs; 
gad;gLfpd;wd. 
 

6. cuq;fs;> ieyhd;fs;> nefpopfs; kw;Wk; ,ug;gh;fs; jahhpf;f 
mk;Nkhdpak; i`l;uhf;irL gad;gLfpd;wJ.  

 
eLepiyahf;fy; tpid:  
 
NtWgl;l Ntjpg;gz;Gfisf; nfhz;Ls;s ,uz;L Ntjpg;nghUs;fs; xU 
Ntjptpidapd; %yk; eLepiy milAk; epfo;T eLepiyahf;fy; 
vdg;gLk;. vdNt> eLepiyahf;fy; vd;gJ mkpyKk; fhuKk; tpidGhpe;J 
cg;igAk; ePiuAk; cUthf;Fk; tpid MFk;. eLepiyahf;fy; tpidia 
fPo;f;fhZkhW Fwpg;gplyhk;.  
 
mkpyKk; fhuKk; tpidGhpe;J cg;igAk; ePiuAk; cUthf;Fk; tpid 
MFk;. eLepiyahf;fy; tpidia fPo;f;fhZkhW Fwpg;gplyhk;.  
 mkpyk; + fhuk; → cg;G + ePh;  
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,e;j tpidapy; i`l;Nuh FNshhpf; mkpykhdJ  H+kw;Wk; Cl-

madpfisAk;> Nrhbak; i`l;uhf;irlhdJ Na+kw;Wk; OH-

madpfisAk; jUfpd;wJ. ,e;j madpfs; ,ize;J Nrhbak; FNshiuL 
kw;Wk; ePh; Mfpait cUthfpd;wd.  
 
eLepiyahf;fy; tpid %yk; cUthFk; cg;Gfs;:  
 

mkpyk; fhuk; cg;G 
i`l;Nuh 
FNshhpf; mkpyk; 
HCl 

Nrhbak; 
i`l;uhf;irL 
NaOH 

Nrhbak; 
FNshiuL 
NaCl 

ry;gpA+hpf; mkpyk; 
H2SO4 

Nrhbak; 
i`l;uhf;irL 
NaOH 

Nrhbak; 
ry;Ngl; 
Na2SO4 

iel;hpf; mkpyk;  
HNO3 

Nrhbak; 
i`l;uhf;irL 
NaOH 

Nrhbak; 
iel;Nul; 
NaNO3 

mrpl;bf; mkpyk; 
CH3COOH 

Nrhbak; 
i`l;uhf;irL 
NaOH 

Nrhbak; 
mrpl;Nll; 
CH3COONa  

 
,ijg;NghyNt>gpw mkpyq;fSk; fhuq;fSld; tpidGhpe;J cg;Gfisj; 
jUfpd;wd. eLepiyahf;fy; tpid %yk; cUthFk;. rpy cg;Gfs; 
nfhLf;fg;gl;Ls;sd.  
 
ek; md;whl tho;tpay; eilngWk; eLepiyahf;fy; tpidfs;:  
 
mkpyq;fisAk;> fhuq;fisAk; rkepiyg;gLj;JtJ ekJ 
MNuhf;fpaj;jpw;Fk; Rw;Wr;#oYf;Fk; mtrpakhFk;. ekJ md;whl tho;tpy; 
gy;NtW eLepiyahf;fy; tpidfisg; ghh;f;fpd;Nwhk;. mtw;Ws; rpy 
tpidfspd; Kf;fpaj;Jtj;ijg; gw;wp ,q;F fw;Nghk;.  
 
NjdP nfhl;Ljy;:  
 
ek;ik rptg;G vWk;G fbf;Fk;nghOJ my;yJ NjdP nfhl;Lk;nghOJ 
/ghh;kpf; mkpykhdJ NjhypDs; cl;nrYj;jg;gLfpwJ. ,e;j mkpykhdJ 
vhpr;ry; czh;tpidAk; typapidAk; cz;lhf;FfpwJ. typ kw;Wk; 
vhpr;ry; cz;h;Ts;s ,lj;jpy; fhy;rpak; i`l;uhf;iril (tPLfspy; 
gad;gLj;jg;gLk; ePw;Wr; Rz;zhk;G) Nja;j;J /ghh;kpf; mkpyk; 
eLepiyahf;fg;gLfpwJ. 
 
Fstp nfhl;Ljy;:  
 
Fstp nfhl;Lk;nghOJ> vhpr;ry; Nghd;w czh;tpidAk;> typapidAk; 
ehk; czh;fpNwhk;. ,J Fstpahy; ekJ clypy; nrYj;jg;gLk; my;fyp 
vd;w fhug;nghUspd; %yk; Vw;gLfpwJ. ,e;j fhuj;jd;ikia 
eLepiyahf;f ehk; mkpyj;jd;ik nfhz;l tpdpfiug; gad;gLj;JfpNwhk;.  
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gw;rpijT:  
 
nghJthf xU ehisf;F ,uz;L Kiw ehk; gy; Jyf;f Ntz;Lk; vd 
kUj;Jth; mwpTWj;Jfpd;wdh;. Vnddpy;> ek; thapy; ,Uf;Fk; 
ghf;Bhpahf;fs; gw;fSf;F ,ilg;gl;l ,ilntspfspy; rpf;fpAs;s 
czTj; Jfs;fisr; rpijj;J mjd; %yk; mkpyj;ij 
cUthf;Ffpd;wd. ,J gw;rpijTf;F top tFf;fpwJ. ,jidj; jLf;f 
ehk; mopyj;ij eLepiyahf;f Ntz;Lk;. typik Fiwe;j fhuq;fisf; 
nfhz;l gw;nghb my;yJ gw;giriaf; nfhz;L gy; Jyf;Fk;NghJ 
mkpykhdJ eLepiyahf;fg;gLfpwJ. ,jdhy;> gw;fs; tYthfTk;> 
MNuhf;fpakhfTk; ,Uf;Fk;.  
 
mkpyj;jd;ik:  
 
ekJ clypy; fy;yPuy;> gpj;jg;ig kw;Wk; fizak; Mfpatw;why; 
Ruf;fg;gLk; nehjpfSk; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyKk; 
Nrh;e;J czTg; nghUs;fspd; nrhpkhdj;jpw;F cjTfpd;wd. rpy 
Neuq;fspy; ek; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk; 
mjpfg;gbahf Rug;gjhy; czTf;Foha; kw;Wk; khh;Gg; gFjpfspy; vhpr;ry; 
czh;tpid ehk; czh;fpNwhk;. ,J kPz;Lk; kPz;Lk; Vw;gl;lhy; tapW 
kw;Wk; czTf;Foha;fspy; Gz; cUthfp> ghjpg;G NkYk; mjpfhpf;fpwJ. 
,jid eLepiyahf;f typik Fiwe;j fhuq;fshd nkf;dPrpak; 
i`l;uhf;irL kw;Wk; mYkpdpak; i`l;uhf;irL Nghd;wtw;wpd; fyit 
mkpy ePf;fpahfg; gad;gLfpwJ. ,jd; tpisthf mkpyj;jd;ik 
ePf;fg;gLfpwJ.  
 
mkpyj;jd;ik:  
 
ekJ clypy; fy;yPuy;> gpj;jg;ig kw;Wk; fizak; Mfpatw;why; 
Ruf;fg;gLk; nehjpfSk; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyKk; 
Nrh;e;J czTg; nghUs;fspd; nrhpkhdj;jpw;F cjTfpd;wd. rpy 
Neuq;fspy; ek; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk; 
mjpfg;gbahf Rug;gjhy; czTf;Foha; kw;Wk; khh;Gg; gFjpfspy; vhpr;ry; 
czh;tpid ehk; czh;fpNwhk;.  
 
Ntshz;ik:  
 
mjpf mkpyj;jd;ikAila kz; jhtu tsh;r;rpf;F Vw;wjy;y. vdNt> 
,jidr; rhpnra;tjw;F tptrhapfs; Rz;zhk;G (CaO)> Rz;zhk;Gf; 

fw;fs; (CaCO3) my;yJ kuf;fl;ilfis vhpg;gjhy; fpilf;Fk; rhk;gy; 
Mfpatw;iw kz;zpy; Nrh;f;fpd;wdh;. ,J kz;zpd; fhuj;jd;ikia 
eLepiyahf;FfpwJ.  
 
njhopy;Jiw:  
 
njhopw;rhiyfspypUe;J ntspNaw;wg;gLk; fopTfspy; ry;gpA+hpf; mkpyk; 
cs;sJ. MWfs; kw;Wk; ePNuhilfspd; topahf fopTfis ntspNaw;Wk; 
Kd; mtw;Wld; Rz;zhk;G Nrh;f;fg;gLfpwJ. ,NjNghy;> kpd; cw;gj;jp 
epiyaq;fspy; kpd;rhuk; jahhpg;gjw;F epyf;fhp Nghd;w Gijgbt 
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vhpnghUl;fs; vhpf;fg;gLfpd;wd. mit vhpAk;NghJ ry;gh; il Mf;irL 
cUthfpwJ. vdNt> ,e;j mkpyj;jd;ik kpf;f thA kpd; epiyaq;fspy; 
Rz;zhk;Gj;J}s; my;yJ Rz;zhk;Gf; fw;fisf; nfhz;L 
eLepiyahf;fg;gLfpwJ. ,t;thW> ry;gh; il Mf;irlhy; Vw;gLk; fhw;W 
khRghL jLf;fg;gLfpwJ. 
 
epwq;fhl;b:  
 
epwq;fhl;b my;yJ mkpy – fhu epwq;fhl;b vd;gJ xU Ntjpg; 
nghUshFk;. xU Ntjpg;nghUs; mkpyj;jd;ik cilajh my;yJ 
fhuj;jd;ik cilajh vd;gij nghUj;jkhd epwkhw;wj;jpd; 
mbg;gilapy; ,J Fwpf;fpwJ. ,J ,aw;ifahdjhfNth my;yJ 
nraw;ifahdjhfNth ,Uf;fyhk;.  
 
,aw;if epwq;fhl;b:  
 
,aw;if epwq;fhl;b vd;gJ ,aw;if %yj;jpypUe;J ngwg;gLk; 
Ntjpg;nghUs; MFk;. ypl;k];> kQ;rs; rhW> nrk;gUj;jpg; G+ kw;Wk; gPl;&l; 
rhW Mfpait ,aw;if %yq;fspypUe;J ngwg;gLk; ,aw;if 
epwq;fhl;bfshFk;.  
 
kQ;rs; epwq;fhl;b:  
 
kQ;rs; J}spy; rpwpjsT ePiur; Nrh;j;J kQ;rs; J}s; gir 
jahhpf;fg;gLfpwJ. ,J ik cwpQ;Rk; jhs; my;yJ tbjhspd; kPJ 
G+rg;gl;L cyh;j;jg;gLfpwJ. xU fiurypd; mkpy kw;Wk; fhuj; 
jd;ikiaf; fz;lwpa kQ;rs; J}s; epwq;fhl;b gad;gLfpwJ. mkpyf; 
fiurypy; kQ;rs; epwq;fhl;b ve;j xU Fwpg;gplj;jf;f epw khw;wj;ijAk; 
juhJ. mJ kQ;rshfNt ,Uf;Fk;. Mdhy;> fhuf; fiurypy; mJ kQ;rs; 
epwj;jpypUe;J rptg;G epwkhf khWfpwJ.  
 
nrk;gUj;jpg;G+ epwq;fhl;b:  
 
nte;ePhpy; rpy nrk;gOj;jpg; G+ ,jo;fisg; Nghl;L 5 Kjy; 10 epkplk; 
tiu Cwitf;fTk;. ,J xU fiuriy cUthf;Fk;. ,f;fiuriy 
tbfl;b> epwq;fhl;bahfg; gad;gLj;jyhk;. ,e;j epwq;fhl;bia 
mkpyf;fiurypy; Nrh;f;Fk; NghJ ,sQ;rptg;G (gpq;f;) epwj;ijAk;> 
fhuf;fiurypy; Nrh;f;Fk; NghJ gr;ir epwj;ijAk; mJ jUfpwJ.  
 
gPl;&l; rhW epwq;fhl;b:  
 
ehk; cz;Zk; gPl;&l;bypUe;J rhw;iw vLj;J epwq;fhl;bahfg; 
gad;gLj;jyhk;. xU fiuryhdJ mkpykh my;yJ fhukh vd;gij 
milahsk; fhz ,J gad;gLfpwJ.  
 
ypl;k]; epwq;fhl;b:  
 
ypl;k]; jhs; nghJthf Ma;tfq;fspy; gad;gLj;jg;gLk; xU mkpy – 
fhu epwq;fhl;b MFk;. ypl;k]; vd;gJ xU ,aw;ifahd epwq;fhl;b ,J 



 

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

 

iyf;fd;fspypUe;J gphpj;njLf;fg;gLfpwJ. ,J fiury; tbtpNyh my;yJ 
ypl;k]; fiuriy cwpQ;rptjd; %yk; jahhpf;fg;gl;l tbjhs; tbtpNyh 
fpilf;fpd;wJ. ,e;jj; jhs; rptg;G my;yJ ePy epwj;jpy; ,Uf;Fk;. ePy 
ypl;k]; jhs; mkpyf; fiurypy; rptg;G epwkhfTk;> rptg;G ypl;k]; jhs; 
fhuf; fiurypy; ePy epwkhfTk; khWk;.  
 
nraw;if epwq;fhl;b:  
 
nraw;ifahd nghUs;fspypUe;J jahhpf;fg;gl;l epwq;fhl;b nrwa;if 
epwq;fhl;b vd miof;fg;gLfpwJ. gpdhg;jyPd; kw;Wk; nkj;jpy; MuQ;R 
Mfpait nraw;if epwq;fhl;bfSf;F rpy vLj;Jf;fhl;LfshFk;.  
 
gpdhg;jyPd;:  
 
gpdhg;jyPd; xU epwkw;w Nrh;kk;. gpdhg;jyPDld; My;f`hy; fye;j 
fiury; epwq;fhl;bahfg; gad;gLfpwJ. ,J mkpyf;fiury; 
epwkw;wjhfTk;> fhuf; fiurypy; ,sQ;rptg;G epwkhfTk; khWk;.  
 
nkj;jpy; MuQ;R:  
 
#lhd ePhpy; jpl epiyapYs;s nkj;jpy; MuQ;R fiuf;fg;gl;L tbfl;b 
epwq;fhl;bahfg; gad;gLj;jg;gLfpwJ. ,J mkpyf;fiurypy; rptg;G 
epwkhfTk;> fhuf; fiurypy; kQ;rshfTk; epwkhw;wk; milfpwJ.  
 
mkpy kw;Wk; fhu Clfj;jpy; ntt;NtW tifahd epwq;fhl;bfs; 
milAk; epwkhw;wk; fPo;f;fhZk; ml;ltizapy; nfhLf;fg;gl;Ls;sJ.  
 
epwq;fhl;bfspd; epwkhw;wq;fs; 
 

epwq;fhl;b mkpyf; fiury; fhuf; fiury; 
ePyypl;k]; jhs;  rptg;G epwkhw;wk; ,y;iy 
rptg;Gypl;k]; jhs; epwkhw;wk; ,y;iy ePyk; 
gpdhg;jyPd;  epwkw;wJ ,sQ;rptg;G 
nkj;jpy; MuQ;R rptg;G kQ;rs; 
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9th mwptpay; 
myF – 14 

mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gfs; 
 
 
mkpyq;fspd; tiffs;:  
 
mkpyq;fs; fPo;f;fz;lthW gy;NtW tiffspy; tifg;gLj;jg;gLfpd;w.  
 
%yq;fspd; mbg;gilapy 
  
fhpk mkpyq;fs;: jhtuq;fs; kw;Wk; tpyq;Ffspy; (caphpdq;fspy;) 
fhzg;gLk; mkpyq;fs; fhpk mkpyq;fs; vdg;gLk;. v.fh: ghiwfs; kw;Wk; 
fdpkg; nghUs;fspypUe;J ngwg;gLk; mkpyq;fs; fhpk mkpyq;fs; 
vdg;gLk;. v.fh: HCOOH, CH3COOH. 
 
fdpk mkpyq;fs;:  
 
ghiwfs; kw;Wk; fdpkg; nghUs;fspypUe;J ngwg;gLk; mkpyq;fs; fdpk 
mkpyq;fs; vdg;gLk;. v.fh: HCl, HNO, H2SO4 
 
fhuj;Jtj;jpd; mbg;gilapy;:  
xw;iwf; fhuj;Jt mkpyk;: ,it> xU %yf;$wpy; xNu xU gjpyPL 
nra;ag;glf;$ba i`l;u[d; madpiag; ngw;w mkpyq;fs; MFk;. ,J 
ePh;f;fiurypy; xU %yf;$W mkpyj;jpw;F xU i`l;u[d; madpiaj; 
jUfpwJ. v.fh. HCl, HNO3 
 
mkpyq;fSf;F fhuj;Jtk; vd;w gjj;ijg; gad;gLj;JfpNwhk;. ,J 
mjpYs;s ,lg;ngah;r;rp nra;af;$ba i`l;u[d; mZf;fspd; 
vz;zpf;ifiaf; Fwpg;gjhFk;. v.fh. mrpl;bf; mkpyj;jpy; (CH3COOH) 
ehd;F i`l;u[d; mZf;fs; ,Ue;jhYk;> xNu xU i`l;u[id kl;LNk 
,lg;ngah;r;rp nra;a KbAk;. vdNt ,J xw;iwf; fhuj;JtKilaJ.  
 
,ul;ilf; fhuj;Jt mkpyk;: ,it ePh;f;fiurypy; xU %yf;$W 
mkpyj;jpw;F ,uz;L i`l;u[d; madpfisj; jUfpd;wd. v.fh: H2SO4, 
H2CO3 
 
Kk;ikf; fhuj;Jt mkpyk;: ,it ePh;f;fiurypy; xU %yf;$W 
mkpyj;jpw;F %d;W i`l;u[d; madpfisj; jUfpd;wd. v.fh: H3PO4 
 
madpAWk; mbg;gilapy;:  
 
mkpyq;fs; ePhpy; KOtJkhfNth my;yJ gFjpahfNth fiuAk; nghOJ 
i`l;u[d; (H+) madpfisj; jUfpd;wd. madpAWk; Mw;wy; 
mbg;gilapy; mkpyq;fis ,Utifahfg; gphpf;fyhk;.  
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typik kpF mkpyq;fs;:  
,e;j mkpyq;fs; ePhpy; KOtJkhf madpAWfpd;wd. v.fh: HCl 
 
typik Fiwe;j mkpyq;fs;:  
 
,e;j mkpyq;fs; ePhpy; gFjpasNt madpAWk; jd;ik nfhz;lit. v.fh: 
CH3COOH.  
ntg;gk; my;yJ fjph;tPr;R my;yJ Ntjptpid my;yJ kpd;dpwf;fj;jhy; 
madpfisg; gphpj;njLf;Fk; epiy madpahjy; vdg;gLk;.  
 
nrwptpd; mbg;gilapy;:  
nrwpT kpF mkpyq;fs;: ,J xU fiug;ghdpy; mjpfsT fiue;Js;s 
mkpyj;ijf; nfhz;Ls;sJ.  
 
ePh;j;j mkpyq;fs;:  
,J xU fiug;ghdpy; Fiwe;j msT fiue;Js;s mkpyj;ijf; 
nfhz;Ls;sJ.  
 
mkpyq;fspd; gz;Gfs;:  
 
1. mkpyq;fs; Gspg;Gr; Rit cilait.  
2. ,tw;wpd; ePh;j;j fiury;fs; kpd;rhuj;ijf; flj;Jk;> Vndd;why;> ,it 

madpfisf; nfhz;Ls;sd.  
3. ,it ePy ypl;k];jhis rptg;ghf khw;Wk;.  
4. mkpyq;fs; nray;jpwd; kpf;f cNyhfq;fSd; tpidGhpe;J i`l;u[d; 

thAitj; jUfpd;wd.  
 
Mg + H2O4  → MgSO4 + H2 ↑ 
Zn + 2HCl   →  ZnCl2 + H2↑ 
 
rpy cNyhfq;fs; mkpyj;Jld; tpidGhpe;J 
i`l;u[id ntspNaw;Wtjpy;iy. v.fh: Ag, Cu 

 
5. mkpyq;fs; cNyhf fhh;gNdl;Lfs; kw;Wk; cNyhf 

igfhh;gNdl;LfSld; tpidGhpe;J fhh;gd; il Mf;irilj; 
jUfpd;wd.  

6.  
  Na2CO3 + 2HCl → 2NaCl + H2O + CO2 ↑ 

NaHCO3 + HCl → NaCl + H2O + CO2 ↑ 
 
mkpyq;fs; cNyhf Mf;irLfSld; tpidGhpe;J cg;igAk;> ePiuAk; 
jUfpd;wd.  
   HCl + NaOH → NaCl + H2O  
 
nrwpT kpFe;j fdpk mkpyj;ij ePhf;Fk; NghJ kpff; ftdkhf nray;gl 
Ntz;Lk;. vg;nghOJNk mkpyj;ij ePhpDs; rpwpJ rpwpjhfr; Nrh;j;J 
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fyf;fpf; nfhz;Nl ,Uf;f Ntz;Lk;. ,t;thW nra;ahky; nrwpT kpFe;j 
mkyj;jpDs; ePiur; Nrh;j;jhy;> mjpf msT ntg;gk; ntspNawp> mkpyk; 
nfhs;fydpypUe;J ntspNa njwpj;J clypy; fhaj;jpid Vw;gLj;Jk;.  
 
mkpyq;fspd; gad;fs;:  
 

• ry;gpA+hpf; mkpyk; Ntjpg; nghUs;fspd; murd; vd;wiof;fg;gLfpwJ. 
Vnddpy; gy Nrh;kq;fs; jahhpg;gjw;F ,J gad;gLfpwJ. thfd 
kpd;fyq;fspYk; ,J gad;gLfpwJ.  
 

• i`l;Nuh FNshhpf; mkpyk;> foptiwfisj; J}a;ikg;gLj;Jk; 
nghUshfg; gad;gLfpwJ.  
 

• rpl;hpf; mkpyk; czTg; nghUs;fisg; gjg;gLj;jg; gad;gLfpwJ.  
 

• iel;hpf; mkpyk; cukhfg; gad;gLk; mk;Nkhdpak; i`l;Nul; vd;w 
Nrh;kj;ijAk;> rhaq;fs;> tz;zg; G+r;Rfs; kw;Wk; kUe;JfisAk; 
jahhpf;fg; gad;gLfpwJ.  
 

• Mf;]hypf; mkpyk; Fthh;l;]; gbfj;jpy; Vw;gLk; ,Uk;G kw;Wk; 
khq;fdPR gbTfis Rj;jk; nra;aTk;> kug;nghUs;fisj; 
J}a;ikahf;fTk; kw;Wk; fUg;Gf;fiwfis ePf;fTk; gad;gLfpwJ.  
 

• fhh;ghdpf; mkpyk; fhw;W milf;fg;gl;l ghdq;fspy; gad;gLfpwJ.  
 

• lhh;lhhpf; mkpykhdJ nuhl;br; Nrhlhtpd; xU gFjpg;nghUshFk;.  
 

mkpyf; fiurypy; ePhpd; gq;F:  
mkpyq;fs; ePhpy; fiuAk; NghJ kl;LNk jq;fspd; gz;Gfis 
ntspg;gLj;Jk;. ePhpy; fiuAk; NghJ i`l;u[d; (H+) madpfisj; 
jUtjhy;>mJ mkpyk; vd mwpaKbfpwJ. mNj rkak; fhpkf; 
fiug;ghdpy; mkpyq;fs; madpAWtjpy;iy.  
 
v.fh: i`l;u[d; FNshiuL ePhpy; fiuAk;NghJ H+, Cl-madpfisj; 
jUfpwJ. mNj rkak; vj;jdhy; Nghd;w fhpkf; fiug;ghdpy; 
madpAwhky; %yf;$WfshfNt ,Uf;Fk;.  

 
,uh[ jpuhtfk;:  
 
cNyhfq;fspy; jq;fk; kw;Wk; nts;sp kl;LNk HCl kw;Wk; HNO3 cld; 
tpidGhpahJ vd;gJ ehk; mwpe;j xd;W. Mdhy; ,e;j ,uz;L 
mkpyq;fspd; fyit jq;fj;ijf; fiuf;Fk; jpwDs;sJ. me;j fyitapd; 
ngah; ,uh[jpuhtfk; vdg;gLk;. ,uh[jpuhtfk; vd;gJ %d;W gq;F 
i`l;NuhFNshhpf; mkpyk;> xU gq;F iel;hpf; mkpyk; fye;j fyit 
MFk;. ,jd; Nkhyhh; tpfpjk; 3 : 1. ,J kQ;rs; - MuQ;R epwKila 
Gifaf;$ba jputk; MFk;. ,J jq;fk; kw;Wk; rpy fbd 
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cNyhfq;fisAk; mjpf mstpy; mhpkhdk; nra;af; $ba jpwd; 
nfhz;lJ.  
 
,uh[ jpuhtfk; vd;w nrhy; ,yj;jPd; nkhopapypUe;J ngwg;gl;lJ. ,jd; 
nghUs; jputj;jpd; murd; vd;gjhFk;. ,J kpFe;j Mw;wy; nfhz;lJ. 
,uh[jpuhtfk; kpf cd;djkhd epiyapy; cs;s jq;fk;> gpshl;bdk; 
kw;Wk; ngy;Nybak; Nghd;w cNyhfq;fisf; $l fiuf;fty;yJ.  
 
Ntjp tha;g;ghL   : 3 HCl + HNO3 
ePhpy; fiujpwd;   : fiuAk;  
cUF epiy   : -42ºC (-44ºF, 231K)  
nfhjpepiy   : 108ºC (226ºF, 381 K)  
 
,uh[jpuhtfj;jpd; gad;fs;: 
  
1. jq;fk; kw;Wk; gpshl;bdk; Nghd;w cNyhfq;fisf; fiug;gjw;F 

Kjd;ikahfg; gad;gLj;jg;gLfpwJ.  
 

2. jq;fj;ij Rj;jk; nra;aTk;> Rj;jpfhpf;fTk; gad;gLfpwJ.  
 
fhuq;fs;:  
mh;`Pdpa]; nfhs;ifapd;gb> fhuq;fs; ePHpy; fiuAk; NghJ 
i`l;uhf;irL (OH-) madpfisj; jUtdthFk;. rpy cNyhf 
Mf;irLfs; mkpyq;fSld; tpidGhpe;J cg;igAk;> ePiuAk; jUfpd;wd. 
,it fhuq;fs; vd;W miof;fg;gLfpd;wd. ePhpy; fiuAk; fhuq;fs; 
vhpfhuq;fs; vd;wiof;fg;gLfpd;wd. xU fhuk; mkpyj;Jld; tpid Ghpe;J 
cg;igAk;> ePiuAk; kl;Lk; jUk;.  
 

fhuk; + mkpyk; → cg;G + ePh; 
 

vLj;Jf;fhl;lhf> [pq;f; Mf;irL (ZnO), HCl cld; tpidGhpe;J [pq;f; 
FNshiuL cg;G kw;Wk; ePiuj; jUfpwJ.  

 
ZnO(s) + 2HCl(aq) →ZnCl2(aq) + H2O(l) 

 
,NjNghy; Nrhbak; i`l;uhf;irL ePhpy; madpAw;W> i`l;uhf;irL 
madpfisj; jUfpwJ. MfNt> ,J ePhpy; fiufpwJ. vdNt ,J xU 
vhpfhuk; MFk;.  
   

NaOH(aq)→ Na+(aq) +OH-(aq) 
 
fhuq;fs; xd;W my;yJ mjw;F Nkw;gl;l ,lg;ngah;r;rp nra;aj;jf;f 
Mf;irL kw;Wk; i`l;uhf;irL madpfisf; nfhz;Ls;sd.  
 
fhuq;fs; ePhpy; fiue;J madpfis cUthf;Ftijf; fhl;LfpwJ.  
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ePhpy; fhuj;jpd; %yk; cUthd madpfs; 
 

fhuk; %yf;$W 
tha;g;ghL 

madpfs; 
cUthjy; 

,lg;ngah;r;rp 
nra;aj;jf;f 
Mf;irL / 
i`l;uhf;rpy; 

madp 
fhy;rpak; Mf;irL CaO Ca2+ O2- 1 
Nrhbak; Mf;irL Na2O Na+ O2- 1 
nghl;lhrpak; 
i`l;uhf;irL 

KOH K+ OH- 1 

fhy;rpak; 
i`l;uhf;irL 

Ca(OH)2 Ca2+ OH- 2 

mYkpdpak; 
i`l;uhf;irL 

Al(OH)3 Al3+ OH+ 3 

 
midj;J vhpfhuq;fSk; fhuq;fs; MFk;. Mdhy; midj;Jf; fhuq;fSk;> 
vhpfhuq;fSk; my;y. v.fh. NaOH kw;Wk; KOH vhpfhuq;fs; MFk;. 

Al(OH)3,kw;Wk; Zn(OH)3fhuq;fs; MFk;.  
 
fhuq;fspd; tiffs;: 
mkpyj;Jtj;jpd; mbg;gilapy; fhuq;fs;:  
 
xw;iw mkpyj;Jt fhuk;: ,it ePhpy; madpAw;W xU %yf;$W 
fhuj;jpw;F xU i`l;uhf;irL madpiaj; jUgit. v.fh: NaOH, KOH 
 
,ul;il mkpyj;Jtf; fhuk;:  
,it ePhpy; madpAw;W> xU %yf;$W fhuj;jpw;F xU i`l;uhf;irL 
madpfisj; jUgit. v.fh: Ca(OH)., Mg(OH).  
 
Kk;ik mkpyj;Jtf; fhuk;: 
,it  ePhpy; madpAw;W> xU %yf;$W fhuj;jpw;F %d;W i`l;uhf;irL 
madpfisj; jUgit. v.fh: Al(OH)3, Fe(OH)3 
 
nrwptpd; mbg;gilapy; fhuq;fs;:  
nrwpT kpF fhuq;fs;: ,it ePh;f; fiurypy;> mjpf rjtPjk; fhuj;ijf; 
nfhz;Ls;sd.  
 
ePh;j;j fhuq;fs;:  
,it ePh;f; fiurypy;> Fiwe;j rjtPjk; fhuj;ijf; nfhz;Ls;sd.  
 
madpahjy; mbg;gilapy; fhuq;fs;:  
typik kpF fhuq;fs;: ,it ePH;j;j fiurypy; KOtJkhf 
madpAWfpd;wd. v.fh: NaOH, KOH  
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typik Fiwe;j fhuq;fs;: ,it ePh;j;j fiurypy; gFjpasNt 
madpAWfpd;wd. v.fh: NH4OH,Ca(OH)2 
mkpyj;Jtk; vd;gJ xU fhu %yf;$wpYs;s ,lg;ngah;r;rp nra;af;$ba 
i`l;uhf;rpy; njhFjpfspd; vz;zpf;ifahFk;.  
 
fhuq;fspd; gz;Gfs;: 

 
1. fhuq;fs; frg;Gr; Rit nfhz;lit 

 
2. ePh;j;j fiurypy; Nrhg;G Nghd;w totog;Gj; jd;ikiaf; 

nfhz;lit.  
 

3. rptg;G ypl;k]; jhis ePy epwkhf khw;Wgit. 
 

4. ,tw;wpd; ePHj;j fiury;fs; kpd;rhuj;ijf; flj;Jk; jpwd; 
cilait. 
 

5. fhuq;fs;> cNyhfq;fSld; tpidGHpe;J cg;igAk;> i`l;u[idAk; 
jUfpd;wd.  

Zn + 2 NaOH →Na2ZnO2 + H2↑ 
 

6. fhuq;fs;> mNyhf Mf;irLfSld; tpidGhpe;J cg;igAk;> ePiuAk; 
jUfpd;wd. ,e;j tpidahdJ mkpyj;jpw;Fk;> fhuj;jpw;Fk; ,ilNa 
cs;s tpid Nghy cs;sjhy;> mNyhf Mf;irLfs; mkpyj; 
jd;ikAilaJ vd;w KbTf;F tuyhk;. 

Ca(OH)2 + CO2 → CaCO3 + H2O  
 

7. fhuq;fs;> mkpyq;fSld; tpidGhpe;J cg;igAk;> ePiuAk; 
jUfpd;wd.  

KOH + HCl → KCl H2O  
NkNy Fwpg;gpl;l tpid> fhuj;jpw;Fk; mkpyj;jpw;Fk; ,ilNa 
Vw;gLk; eLepiyahf;fy; tpid vdg;gLk;.  
 

8. mk;Nkhdpak; cg;GfSld;> fhuq;fis ntg;gg;gLj;Jk; NghJ> 
mk;Nkhdpah thA cUthfpwJ.  

NaOH + NH4Cl → NaCl + H2O + NH3↑  
  

rpy cNyhfq;fs; Nrhbak; i`l;uhf;irLld; tpidGhptjpy;iy. Cu, 
Ag, Cr.  
 
Nkw;fz;l Nrhjidfspy; kpd; tpsf;fhdJ> mkpyj;jpy; kl;Lk; xspUk;. 
Mdhy;> FSf;Nfh]; kw;Wk; My;f`hy; kpd;rhuj;ijf; flj;jhJ. 
kpd;tpsf;F xsph;tJ fiurypd; topNa kpd;rhuk; gha;fpwJ vd;gij 
czh;j;JfpwJ. kpd;rhukhdJ madpfspd; %ykhf fiurypy; vLj;Jr; 
nry;yg;gLfpwJ. ,Nj Nrhjidia fhuq;fshd Nrhbak; i`l;uhf;irL 
kw;Wk; fhy;rpak; i`l;uhf;irLld; nra;J ghh;f;fTk;.  
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fhuq;fspd; gad;fs;:  
 
1. Nrhg;G jahhpf;f Nrhbak; i`l;uhf;irL gad;gLfpwJ.  

 
2. fl;blq;fSf;F Rz;zhk;G G+r fhy;rpak; i`l;uhf;irL 

gad;gLfpwJ.  
 

3. tapw;Wf; NfhshWf;F kUe;jhf nkf;dPrpak; i`l;uhf;irL 
gad;gLfpwJ.  
 

4. Jzpfspy; cs;s vz;nza;f; fiwfis ePf;Ftjw;F mk;Nkhdpak; 
i`l;uhf;irL gad;gLfpwJ.  

 
mkpyq;fs; kw;Wk; fhuq;fisf; fz;lwpAk; Nrhjidfs;:  
 
1. ypl;k]; jhSld; Nrhjid:  

mkpyk; ePy ypl;k];jhis rptg;ghf khw;Wk;.  
 

2. epwq;fhl;b gpdhg;jyPDld; Nrhjid:  
mkpyj;jpy; gpdhg;jyPd; epwkw;wJ. fhuj;jpy; ,sQ;rptg;G epwj;ij 
cUthf;Fk;.  
 

3. epwq;fhl;b nkj;jpy; MuQ;Rld; Nrhjid:  
mkpyj;jpy; nkj;jpy; MuQ;R ,sQ;rptg;G epwj;ij cUthf;Fk;. 
fhuj;jpy; nkj;jpy; MuQ;R kQ;rs; epwj;ij cUthf;Fk;.  
 

epwq;fhl;b mkpyj;jpy; epwk; fhuj;jpd; epwk; 
ypl;k];  ePyk; - rptg;G  rptg;G – ePyk;  
gpdhg;jyPd; epwkw;wJ. ,sQ;rptg;G  
nkj;jpy; MuQ;R  ,sQ;rptg;G  kQ;rs;  
 

mkpyk; kw;Wk; fhuf; fiury;fspd; typik:  
 
pH mstPL  
fiuriy> i`l;u[d; madpfspd; nrwptpd; mbg;gilapy; mstpLjNy 
pH mstPL vdg;gLk;. pH ,y; cs;s p vd;gJ n[h;kd; nkhopapy; 

cs;s ‘nghl;ld;~;’ vd;w thh;j;ijiaf; Fwpf;fpwJ. ,jd; nghUs; 
‘mjpf Mw;wy;’ vd;gjhFk;. pH mstPl;by; 0 Kjy; 14 tiu 

mstplg;gLk;. pH kjpg;Gfs;> xU fiurypd; mkpyj;jd;ik> fhuj;jd;ik 
my;yJ eLepiyj; jd;ik Mfpatw;iw milahsk; fhz cjTfpd;wd.  
 

• mkpyj; jd;ik nfhz;l fiurypd; kjpg;G 7 I tplf; Fiwthf 
,Uf;Fk;.  
 

• fhuj; jd;ik nfhz;l fiurypd; kjpg;G 7 I tpl mjpfkhf 
,Uf;Fk;.  
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• eLepiyj; jd;ik nfhz;l fiurypd; kjpg;G -f;Fr; rkkhf ,Uf;Fk;  
 
cg;Gfs;:  
cg;G vd;whNy rhjhuz cg;G cq;fs; epidtpw;F tuyhk;. fly; ePhpy; 
gy tifahd cg;Gfs; fiue;Js;sd. mtw;wpypUe;J Nrhbak; 
FNshiuL gphpj;njLf;fg;gLfpwJ. ,it gy tiffspy; gad;gLfpd;wd. 
midj;J cg;GfSk; madpfspd; Nrh;kkhFk;. mkpyq;fSf;Fk;> 
fhuq;fSf;FkpilNa epfOk; eLepiyahf;Fk; tpidapd; %yk; 
fpilf;Fk; tpis nghUs;fNs cg;GfshFk;. ,it ePhpy; fiuj;J Neh; 
kw;Wk; vjph; madpfis cUthf;Ffpd;wd.  

 
cg;Gfspd; tiffs;:  
 
rhjhuz cg;Gfs;:  
Xh; mkpyk; kw;Wk; fhuk; ,tw;wpd; KOikahd eLepiyahf;fypd; NghJ 
rhjhuz cg;G fpilf;fpwJ.  
   NaOH + HCl → NaCl + H2O  
mkpy cg;Gfs;:  
Xh; cNyhfkhdJ mkpyj;jpYs;s i`l;u[d; mZf;fspd; gFjpasit 
ntspNaw;Wtjhy; ,it cUthfpd;wd. gy fhuj;Jt mkpyj;ij xU 
fhuj;jpdhy; gFjpasT eLepiyahf;fp ,it ngwg;gLfpd;wd.  
 
   NaOH + H2SO4 →NaHSO4 + H2O  
 
fhu cg;Gfs;: 
,it ,U mkpyj;Jt my;yJ %d;W mkpyj;Jftf; fhuq;fspYs;s 
i`l;uhf;irL madpfis Xh; mkpyj;jhy; gFjpasT ntspNawr; 
nra;J ngwg;gLfpd;wd.  
     Pb(OH)2 + HCl → Pb(OH)Cl + H2O  
,ul;il cg;Gfs;: 
 
rkkhd %yf;$W viltpfpj msTfspy; ,uz;L vspa cg;Gfspd; 
epiwTw;w fiury;fisr; Nrh;j;J gbfkhf;Fk; NghJ ,ul;il cg;Gfs; 
cUthfpd;wd. cjhuzkhf> nghl;lh~; gbfhuk; vd;gJ nghl;lhrpak; 
ry;Ngl; kw;Wk; mYkpdpak; ry;Ngl; fye;j fyitahFk;.  
   KAl(SO4)2. 12 H2O 
 
cg;Gfspd; gz;Gfs;:  
 

• cg;Gfs; ngUk;ghYk; jplg;nghUs;fshFk;. mjpf ntg;gepiyapy; 
cUfTk;> nfhjpf;fTk; nra;fpd;wd.  
 

• ngUk;ghyhd cg;Gfs; ePhpy; fiuAk;. v.fh: Nrhbak; FNshiuL> 
nghl;lhrpak; FNshiuL. Mdhy; rpy;th; FNshiuL ePhpy; fiuahJ.  
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• epwkw;wJ. ntz;ikahdJ> fd rJu gbfk; my;yJ gbfj; J}shf 
,Uf;Fk;.  
 

• ePiu cwpQ;Rk; jd;ikAilaJ.  
 
gbf ePh;:  
gy cg;Gfs; ePh; %yf;$WfSld; ,ize;J gbfkhff; fhzg;gLfpd;wd. 
,e;j ePh; %yf;$Wfs; gbf ePH; vdg;gLk;. gbf ePiuf; nfhz;l cg;Gfs; 
ePNuw;w cg;Gfs; vdg;gLk;. cg;Gld; ,ize;J ePNuw;wk; nfhz;l ePh; 
%yf;$Wfis Ntjp tha;ghl;bw;Fg; gpd; xU Gs;sp itj;J mjd; msT 
Fwpg;gplg;gLk;. v.fh. fhg;gh; ry;Ngl; vd;w cg;gpy; Ie;J ePh; %yf;$Wfs; 
cs;sd. mjid ,t;thW vOjyhk;. CuSO4.5H2O ,jid fhg;gh; 
ry;Ngl; ngd;lhi`l;Nul; vd miof;fyhk;. ,e;j gbf ePh; fhg;gh; 
ry;Ngl;il ePy epwkhf khw;Wk;. ,jid ntg;gg;gLj;Jk; NghJ ePh; 
%yf;$Wfis ,oe;J ntz;ikahf khWk;. 
 
gbf ePH; mw;w cg;Gfs; ePNuw;wk; mw;w cg;Gfs; vdg;gLk;. ,it 
J}shff; fhzg;gLk;;.  
 

cg;G  ePuw;w 
cg;gpd; 
tha;g;ghL  

ePNuwpa 
cg;Gfspd; 
tha;g;ghL  

ePNuwpa cg;Gfspd; 
ngah;  

[pq;f; ry;Ngl; ZnSO4 ZnSO4. 
7H2O 

 

nkf;dPrpak; 
FNshiuL 

MgCl2  nkf;dPrpak; FNshiuL 
n`f;]h i`l;Nul;  

,Uk;G II ry;Ngl;  FeSO4. 
7H2O 

,Uk;G II ry;Ngl; 
n`g;lh i`l;Nul;  

fhy;rpak; FNshiuL CaCl2 CaCl2.2H2O  

Nrhbak; jNah 
ry;Ngl; 

Na2S2O3  Nrhbak; jNah ry;Ngl; 
ngd;lh i`l;Nul; 

 

cg;ig milahsk; fhZjy;:  
 

1. ,aw; Nrhjidfs;: cg;Gfspd; epwk;> kzk; kw;Wk; mlh;j;jp 
Mfpatw;iw mwpjy;. ,e;j Nrhjid ek;gfj;jd;ik mw;wJ.  
 
 

2. cyh; ntg;g Nrhjid: cyh;e;j Nrhjidf; Fohapy; rpwpjsT 
cg;ig vLj;Jf;nfhz;L #LgLj;jTk;. ePh; Mtpahd gpwF> fiuahj 
cg;Gfs; Nrhjidf; Fohapd; mbapy; jq;Fk;.  
 

3. Rlh; Nrhjid: rpy cg;Gfs; mlh; i`l;NuhFNshhpf; mkpyj;Jld; 
tpidGhpe;J mtw;wpd; FNshiuLfisj; jUfpd;wd. mlh; 
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i`l;NuhFNshhpf; mkpyj;Jld; fye;j fyit gpshl;bdk; fk;gpapd; 
cjtpNahL Rlhpy; fhl;lg;gLfpJ.  
 

Rlhpd; epwk; fhz;git 
nrq;fy; rptg;G  Ca2+ 
nghd;dpw kQ;rs;  Na2+ 
,sQ;rptg;G cjh K+ 
gr;ir  Zn2+ 

 
4. i`l;Nuh FNshhpf; mkpyj;ij> fhh;gNdl; cg;GfSld; Nrh;f;Fk; 

nghOJ> Eiu nghq;Fk; fhh;gd; il Mf;irL thAitj; jUfpwJ.  
 
cg;Gfspd; gad;fs;:  
rhjhuz cg;G – Nrhbak; FNshiuL (NaCl)  
,J ek; md;whl cztpYk;> czitg; ghJfhg;gjpYk; gad;gLfpwJ. 
 
ryit Nrhlh – Nrhbak; fhh;gNdl; (Na2Co3)  
1. ,J fbd ePiu nkd;dPuhf;fg; gad;gLfpwJ.  
2. ,J fz;zhbj; njhopw;rhiy> Nrhg;G kw;Wk; Ngg;gh; njhopw;rhiyfspy; 
gad;gLfpwJ.  
 
rikay; Nrhlh – Nrhbak; ig fhh;gNdl; (NaHCo3)  
1. ,J nuhl;br; Nrhlh jahhpf;fg; gad;gLfpwJ. nuhl;br; Nrhlh vd;gJ 

rikay; NrhlhTk;> lhh;lhhpf; mkpyKk;> Nrh;e;j fyitahFk;.  
 

2. ,J Nrhlh – mkpy jPaizg;ghd;fspy; gad;gLfpwJ.  
 

3. Nff; kw;Wk; nuhl;bfis nkd;ikahf khw;WfpwJ.  
 

4. ,J mkpy ePf;fpapy; cs;s xU gFjpg;nghUs; ,e;jf; fiury; 
fhuj;jd;ik ngw;wpUg;gjhy; tapw;wpYs;s mjpfg;gbahd mkpyj;ij 
eLepiyahf;FfpwJ.  

 
ryitj; J}s; - fhy;rpak; Mf;]pFNshiuL (CaOCl2)  
 

1. fpUkp ehrpdpahfg; gad;gLfpwJ.  
2. gUj;jp kw;Wk; ypdd; Jzpfis ntSf;fg; gad;gLfpwJ.  

 

ghhp]; rhe;J – fhy;rpak; ry;Ngl; n`kpi`l;Nul; (CaSo4. 
1

2
 H2O)  

1. Kwpe;j vYk;Gfis xl;l itg;gjw;Fg; gad;gLfpwJ.  
2. rpiyfSf;fhd thh;g;Gfisr; nra;ag; gad;gLfpwJ.  
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10thmwptpay;  
myF 9 

fiury;fs;  
 
md;whl tho;tpy; fiury;fs;:  
 
fly; ePuhdJ ,aw;ifapy; fhzg;gLk; fiury;fspy; xd;W fly;ePh; 
,y;yky; ,g;Gtpapy; ehk; tho;tij fw;gid nra;J$l ghh;f;f ,ayhJ. 
fly; ePh; gy cg;Gfs; fye;j xU gbj;jhd fyitahFk;. mNj Nghy; 
fhw;Wk; xU fiuryhFk;.  
 
fhw;whdJ iel;u[d;> Mf;]p[d;> fhh;gd; il Mf;i]L kw;Wk; gy 
thAf;fs; fye;j xUgbj;jhd fyitahFk;.  
 
,g;Gtpapy; thOk; midj;J caphpdq;fSk; fiury;fNshL njhlh;G 
nfhz;lit. jhtuq;fs; jq;fSf;Fj; Njitahd Cl;lr;rj;Jfis 
kz;zpypUe;J fiury; epiyapNyNa vLj;Jf;nfhs;fpd;wd. kdpj clypy; 
cs;s ,uj;jk;> epzePh;> rpWePh; Nghd;w ngUk;ghd;ikahdit fiury;fNs 
MFk;. ek; md;whl tho;tpy; Jitj;jy;> rikj;jy;> J}a;ikg;gLj;jy; 
kw;Wk; gy nray;ghLfs; ePNuhL ,ize;J fiury;fis cUthf;FfpwJ. 
mNjNghy; ehk; mUe;Jk; gor;rhW> fhw;W epug;gg;gl;l ghdq;fs;>NjePh;> 
fhgp Nghd;witfSk; fiury;fNs MFk;. Mifahy; kdpjdpd; md;whl 
tho;tpy; epiy epWj;Jtjpy; fiury;fs; Kf;fpa gq;F tfpf;fpwJ. mNj 
Ntisapy; ePuhdJ khRgLtjw;Fk; ePhpd; fiuf;Fk; gz;Ng fhuzkhfpwJ. 
vg;gbahapDk; kdpjd; ,g;Gtpapy; caph;tho fiury;fs; cjTfpwJ. 
,g;ghlj;jpy; fiury;fis gw;wpa mwptpaiy fw;f ,Uf;fpNwhk;.  
 
fiurypy; cs;s $Wfs;:  
 
“fiury; vd;gJ ,uz;L my;yJ mjw;F Nkw;gl;l nghUl;fisf; nfhz;l 
xU gbj;jhd fyit” vd;gij mwpNthk;. mjhtJ xU fiurypy; 
Fiwe;j msT (vil) nfhz;l $W> fiunghUs; vd;Wk;> mjpf msT 
(vil) nfhz;l $W> fiug;ghd; vd;Wk;> mjpf msT (vil) nfhz;l 
$W> fiug;ghd; vd;Wk; miof;fg;ggLfpwJ. fiunghUshdJ fiug;ghdpy; 
KOtJk; rPuhf tputp fiue;J xUgbj;jhd fiuriy cUthf;FfpwJ. 
,q;F fiug;ghd; MdJ fiuf;Fk; Clfkhf nray;gLfpwJ. 
“xUfiug;ghdpy; fiunghUshdJ fiutij fiuj;jy; vd;fpNwhk;. xU 
fiury; cUthFk; tpjk; nfhLf;fg;gl;Ls;sJ.  
 
xU fiury; Fiwe;jgl;rk; ,uz;L $Wfisf; nfhz;bUf;Fk; (xU 
fiunghUs; kw;Wk; xU fiug;ghd;) 
 
xU fiunghUisAk;> xU fiug;ghidAk; nfhz;bUf;Fk; fiury; 
,Ukbf;fiury; (,U $Wfs;) vdg;gLk;. cjhuzkhf> fhg;gh; ry;Ngl; 
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gbfq;fis ePhpy; fiuf;Fk; NghJ> mJ fiue;J fhg;gh; ry;Ngl; fiuriy 
cUthf;FfpwJ. ,f;fiuryhdJ ,U $Wfisf; nfhz;Ls;sJ. mjhtJ> 
xU fiunghUs; - fhg;gh; ry;Ngl; kw;Wk; xU fiug;ghd; - ePh; 
Mfpatw;iwf; nfhz;Ls;sJ. vdNt> ,J ,Ukbf;fiuryhFk;. mNjNghy; 
xU fiuryhdJ ,uz;bw;Fk; Nkw;gl;l $Wfisf; nfhz;bUf;fyhk;. 
cjhuzkhf cg;igAk;> rh;f;fiuiaAk; ePhpy; fiuf;Fk; NghJ ,it 
ePhpy; fiue;J xU fiuriy cUthf;FfpwJ. ,jpy; xU fiug;ghdpy; ,U 
fiunghUl;fs; fiuf;fg;gl;Ls;sd. ,f;fiury; %d;W $Wfisf; 
nfhz;bUg;gjhy; ,J Kk;kbf;fiury; vd;W miof;fg;gLfpwJ.  
 
fiury;fspd; tiffs;:  
fiunghUs; kw;Wk; fiug;ghdpd; ,aw;gpay; epiyikia mbg;gilahff; 
nfhz;l tifg;ghL:  
 
nghUs;fs; nghJthf %d;W ,aw;gpay; epiyfspy; (epiyik) 
fhzg;gLfpwJ. mitfs; jpz;k;> jputk; kw;Wk; thA. ,Ukbf;fiurypy; 
cs;s fiunghUs; kw;Wk; fiug;ghd; fPo;f;fz;l VNjDk; xU ,aw;gpay; 
epiyapy; fhzg;gLfpwJ.  
Mdhy; xU fiurypy; fiug;ghdpd; gq;F ngUk;ghd;ikahdJ. 
mjDila ,aw;gpay; epiyahdJ> fiury;fspd; gz;Gfis 
jPh;khdpg;gjpy; Kf;fpa fhuzpahf tpsq;FfpwJ. gy;NtW tifahd 
,Ukbf;fiury;fis fhzyhk;.  
 
,Ukbf;fiury;fspd; tiffs;:  
 
fiunghUs;  fiug;ghd; cjhuzk;  
jpz;kf;fiury;   
jpz;kk; jpz;kk; jq;fj;jpy; fiuf;fg;gl;l fhg;gh; 

(cNyhfk; fyitfs;) 
jputk; jpz;kk; ghjurj;Jld; fye;j Nrhbak; 

(,urf;fyitfs;) 
jputf; fiury;    
jpz;kk; jputk; ePhpy; fiuf;fg;gl;;l Nrhbak; 

FNshiuL fiury;  
jputk; jputk; ePhpy; fiuf;fg;gl;l vj;jpy; My;f`hy; 
thA jputk;l ePhpy; fiuf;fg;gl;l fhh;gd; il 

Mf;i]L (Nrhlh ePh;)  
thAf;fiury;    
jputk;  thA  fhw;wpy; cs;s ePuhtp (Nkfk;) 
thA  thA Mf;]p[d; - `Pypak; thAf;fyit  
 
fiug;ghdpd; jd;ikia mbg;gilahff; nfhz;l tifg;ghL:  
 
ePhpy; ngUk;ghyhd nghUl;fs; fiufpwJ. vdNt ePh; xU ‘cyfshtpa 
fiug;ghd;’ my;yJ ‘rh;tf;fiug;ghd;’ vd;W miof;fg;gLfpwJ. ,Ug;gpDk; 
rpy nghUl;fs; ePhpy; fiutjpy;iy. ,tw;iwf; fiuf;f <jh;fs;> ngd;rPd;> 
My;f`hy;fs; Nghd;w fiug;ghd;fisg; gad;gLj;jp fiury;fs; 
jahhpf;fg;gLfpwJ. fiug;ghdpd; tiffis mbg;gilahff; nfhz;L 
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fiury;fis ,uz;L tiffshfg; gphpf;fyhk;. mitfshtd: ePh;f;fiury; 
kw;Wk; ePuw;w fiury;.  
 
ePh;f;fiury;:  
ve;j xU fiurypy;> fiunghUisf; fiuf;Fk; fiug;ghdhf ePh; 
nray;gLfpwNjh mf;fiury; ePh;f;fiury; vdg;gLk;. nghJthf 
rfg;gpizg;G Nrh;kq;fis tpl madpgpizg;Gr; Nrh;kq;fs; ePhpy; vspjpy; 
fiue;J ePh;f;fiuriy cUthf;FfpwJ. cjhuzkhf ePhpy; fiuf;fg;gl;l 
rh;f;fiu> ePhpy; fiuf;fg;gl;l fhg;gh; ry;Ngl; Nghd;witfshFk;.  
 
ePuw;w fiury;:  
ve;j xU fiurypy; ePiuj; jtpu> gpw jputq;fs; fiug;ghdhf 
nray;gLfpwNjh mf;fiury; ePuw;w fiury; vd miof;fg;gLfpwJ. ePiuj; 
jtpu gpw fiug;ghd;fis ePuw;w fiug;ghd;fs; vd miof;fpNwhk;. 
nghJthf My;f`hy;fs;> ngd;rPd;><jh;fs;> fhh;gd; ilry;igL Nghd;wit 
ePuw;w fiug;ghd;fshf gad;gLj;jg;gLfpd;wd. cjhuzkhf fhh;gd; 
ilry;igby; fiuf;fg;gl;l ry;gh;> fhh;gd; nll;uh FNshiuby; 
fiuf;fg;gl;l mNahbd;.  
 
fiunghUspd; msit mbg;gilahff; nfhz;l tifg;ghL:  
 
Fwpg;gpl;l #o;epiyfspy;> Fwpg;gpl;l msT fiug;ghdpy; Fwpg;gpl;l msT 
fiunghUs; fiufpwJ. fiug;ghdpy; cs;s fiunghUspd; msitg; 
nghUj;J fiury;fis fPo;f;fz;lthW tifg;gLj;jyhk;.  

1. njtpl;ba fiury;  
2. njtpl;lhj fiury;  
3. mjpnjtpl;ba fiury;  

 
1. njtpl;ba fiury;:  

 
xU Fwpg;gpl;l ntg;gepiyapy; ve;j xU fiurypy;> NkYk; 
fiunghUis fiuf;f ,ayhNjh> mf;fiury; njtpl;ba fiury; 
vdg;gLk;. cjhuzkhf 25ºC ntg;gepiyapy; 100 fp ePhpy;> 36 fp 
Nrhbak; FNshiuL cg;gpidf; fiuj;J njtpl;ba fiury; 
cUthf;fg;gLfpwJ. NkYk; fiunghUisr; Nrh;f;Fk; NghJ mJ 
fiuahky; Kfitapd; mbapy; jq;fptpLfpwJ.  

 
2. njtpl;lhj fiury;:  

 
xU Fwpg;gpl;l ntg;gepiyapy;> njtpl;ba fiurypy; fiue;Js;s 
fiunghUspd; msit tplf; Fiwthd fiunghUs; msitf; 
nfhz;l fiury; njtpl;lhj fiury; MFk;. cjhuzkhf 25ºC 
ntg;gepiyapy; 100 fp ePhpy;> 10 fp my;yJ 20 fp my;yJ 30 fp 
Nrhbak; FNshiuL cg;gpidf; fiuj;J njtpl;lhj fiury; 
cUthf;fg;gLfpwJ.  
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3. mjpnjtpl;ba fiury;  
 
xU Fwpg;gpl;l ntg;gepiyapy;> njtpl;ba fiurypy; cs;s 
fiunghUspd; msitf; fhl;bYk; mjpfkhd fiunghUisf; nfhz;l 
fiury; mjpnjtpl;ba fiury; vdg;gLk;. cjhuzkhf 25ºC 
ntg;gepiyapy; 100 fp ePhpy;> 40 fp Nrhbak; FNshiuL cg;gpid 
fiuj;J mjpnjtpl;ba fiury; cUthf;fg;gLfpwJ. ntg;gepiy> 
mOj;jk; Nghd;w #o;epiyfis khw;Wtjd; %yk; fiujpwid khw;w 
,aYk;. mjpnjtpl;ba fiuryhdJ epiyaw;wJ. fiury; cs;s 
Kfitiar; rpwpjsT mirj;jhYk; kPz;Lk; gbfq;fs; Njhd;WfpwJ.  

 
nrwpTkpf;f kw;Wk; ePh;j;j fiury;fs;:  
 
,J njtpl;lhj fiury;fspd; xU tifg;ghlhFk;. ,t;tifg;ghL xNu 
msT fiug;ghdpy; ntt;NtW msT fiunghUis nfhz;l ,U 
fiury;fspd; xg;gPl;L nrwpitf; Fwpf;fpwJ. cjhuzkhf> cd;dplk; 
,uz;L Ftisfs; NjePh; nfhLf;fg;gl;Ls;sJ. ,uz;L Ftis NjePiuAk; 
eP mUe;Jfpwha; mjpy; xd;W kw;nwhd;iw tpl mjpf ,dpg;ghf ,Ug;gij 
czh;fpwha; vdpy;> ,jpypUe:J eP vd;d mwpfpwha;? ve;jf; Ftis NjePh;> 
mjpfkhf ,dpf;fpwNjh mJ kw;nwhd;iw tpl rh;f;fiu mjpfkhff; 
fye;Js;sJ. vd;gij mwptha;. cdJ cw;W Nehf;fiy vt;thW 
ntspg;gLj;Jtha;? rh;f;fiu mjpfkhf cs;s NjePuhdJ jplkhdJ vd;W 
$WNthk;. Mdhy;> xU Ntjpapayhsh; ,jidr; ‘nrwpT kpFe;jJ’ vd;W 
$Wth;.  
 
xNu khjphpahd fiunghUisAk;> fiug;ghidAk; nfhz;l ,U 
fiury;fis xg;gpLk; NghJ> vjpy; mjpf msT fiunghUs; cs;sNjh 
(Fwpg;gpl;l msT fiug;ghdpy;) mjid nrwpTkpf;f fiury; vd;Wk;> vjpy; 
Fiwe;j msT fiunghUs; cs;sNjh mjid ePh;j;j fiury; vd;Wk; 
$wyhk;.  
 
fiury;fis> ePh;j;j kw;Wk; nrwpTkpf;f fiury;fs; vd NtWgLj;JtJ 
xU gz;G rhh;e;j FwpaPlhFk;. ,J fiurypy; fiue;Js;s fiunghUspd; 
Jy;ypakhd msitf; Fwpg;gjpy;iy. ,e;j NtWghlhdJ epwk;> mlh;j;jp 
Nghd;w ,aw;gpay; gz;Gfs; %yk; mwpag;gLfpd;wd.  
 
fiujpwd;:  
 
xU Fwpg;gpl;l ntg;gepiyapy;> Fwpg;gpl;l msT fiug;ghdpy; fiuaf;$ba 
fiunghUspd; mstpw;F Xh; vy;iy cz;L (Fwpg;gpl;l msNt fiuAk;). 
,e;j vy;iyia milak; NghJ njtpl;ba fiury; cUthfpwJ. NkYk; 
$Ljyhf Nrh;f;fg;gLk; fiunghUshdJ fiuahky;  fiurypd; mbapy; 
jq;fptpLfpwJ. xU fiug;ghdpy; fiuaf; $ba fiunghUspd; msit 
fiujpwd; vd;w gz;gpdhy; tpsf;f KbAk;. fiujpwd; vd;gJ vt;tsT 
fiunghUs; Fwpg;gpl;l msT fiug;ghdpy; fiuAk; vd;gjw;fhd 
mstPlhFk;.  
 
xU Fwpg;gpl;l ntg;gepiy kw;Wk; mOj;jj;jpy; 100 fp fiug;ghdpy; 
fiue;J njtpl;ba fiuriy cUthf;f Njitahd fiunghUspd; 
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fpuhk;fspd; vz;zpf;if mjd; fiujpwd; vdg;gLk;. cjhuzkhf 25ºC y; 
100 fp ePhpy;> 36 fp Nrhbak; FNshiuL fiue;J njtpl;ba fiuriy 
cUthf;FfpwJ.  
 
fiujpwd; vd;gij gpd;tUk; rkd;ghl;il nfhz;L fzf;fplyhkl;.  

 fiujpwd; = 100
fiunghUspd; epiw

fiug; ghdpd; epiw 
 

 
25ºC y; 100 fp ePhpy; gy;NtW fiunghUs;fspd; fiujpwd; 
nfhLf;fg;gl;Ls;sJ.  
 

ngah; tha;g;ghL ePhpy; 
fhy;rpak; fhh;gNdl; CaCO(jpz;kk;) 00013 
Nrhbak; FNshiuL NaCl(jpz;kk;) 36 
mk;Nkhdpah NH(jpz;kk;) 48 
Nrhbak; 
i`l;uhf;i]L 

NaOH(jpz;kk;) 80 

FSf;Nfh];  C6H2O(jpz;kk;) 91 
Nrhbak; GNuhikL NaBr(jpz;kk;) 95 
Nrhbak; mNahilL Nal(jpz;kk;) 184 

 
fiujpwid ghjpf;Fk; fhuzpfs;:  
xU fiunghUspd; fiujpwid %d;W Kf;fpa fhuzpfs; jPh;khdpf;fpd;wd. 
mitfshtd.  
 

1. fiunghUs; kw;Wk; fiug;ghdpd; jd;ik  
2. ntg;gepiy  
3. mOj;jk;  

 
fiunghUs; kw;Wk; fiug;ghdpd; jd;ik:  
 
fiujpwdpy;> fiug;ghd; kw;Wk; fiunghUspd; jd;ik Kf;fpa gq;F 
tfpf;fpwJ. ePh; ngUk;ghd;ikahd nghUl;fis fiuf;Fk; jd;ikia 
nfhz;bUe;jhYk;> rpy nghUs;fs; ePhpy; fiutjpy;iy. ,jidNa 
Ntjpapayhsh;fs; fiujpwid gw;wpf; Fwpg;gpLk; NghJ ‘xj;j 
fiunghUl;fs; xj;j fiug;ghdpy; fiufpwJ”(Like dissolves like) 
vd;fpd;wdh;. fiunghUSf;Fk; fiug;ghDf;Fk; ,ilNa xw;Wik 
fhzg;gLk; NghJ jhd; fiury; epfo;fpwJ. cjhuzkhf> rikay; cg;G 
KidTWk; Nrh;kk; vdNt ,J KidTWk; fiug;ghdhd ePhpy; vspjpy; 
fiufpwJ.  
 
mJNghyNt KidTwhr; Nrh;kq;fs; KidTwh fiug;ghdpy; vspjpy; 
fiufpwJ. cjhuzkhf><jhpy; fiuf;fg;gl;l nfhOg;G> Mdhy;> 
KidTwhr; Nrh;kq;fs; KidTWk; fiug;ghdpy; fiutjpy;iy. mJNghy 
KidTWk; Nrh;kq;fs; KidTwh fiug;ghdpy; fiutjpy;iy.  
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ntg;gepiy:  
 
1. jputj;jpy; jpz;kq;fspd; fiujpwd;:  

nghJthf ntg;gepiy mjpfhpf;Fk; NghJ ePh;k fiug;ghdpy; jpz;kg; 
nghUspd; fiujpwd; mjpfhpf;fpwJ. cjhuzkhf> Fsph;e;j ePhpy; 
fiutij tpl rh;f;fiu> RLePhpy; mjpf mstpy; fiufpwJ.  
 
ntg;gf;nfhs; nray;Kiwapy;> ntg;gepiy mjpfhpf;Fk; NghJ 
fiujpwd; mjpfhpf;fpwJ.  
ntg;g ckpo; nray;Kiwapy;> ntg;gepiy mjpfhpf;Fk; NghJ 
fiujpwd; FiwfpwJ.  
 

2. jputj;jpy; thAf;fspd; fiujpwd;:  
ePiu ntg;gg;gLj;Jk; NghJ Fkpopfs; tUfpd;wd. Vd;? jputj;jpd; 
ntg;gepiyia mjpfhpf;Fk; NghJ thAtpd; fiujpwd; FiwfpwJ. 
Mifahy; Mf;]p[d; Fkpopfshf ntspNaWfpwJ.  

 
ePh;tho; caphpdq;fs; Fsph; gpuNjrq;fspy; mjpfkhf tho;fpd;wd. Fsph; 
gpuNjrq;fspy; cs;s ePh;epiyfspy; mjpf msT Mf;]p[d; 
fiue;Js;sJ. Vnddpy;> ntg;gepiy FiwAk; NghJ Mf;]p[dpd; 
fiujpwd; mjpfhpf;fpwJ.  
 
mOj;jk;:  
thAf;fis fiunghUshf nfhz;l jput fiury;fspy; kl;LNk 
mOj;jj;jpd; tpisT Fwpg;gplj;jf;fjhf ,Uf;Fk;. mOj;jj;ij 
mjpfhpf;Fk; NghJ xU jputj;jpy; thAtpd; fiujpwd; mjpfhpf;fpwJ.  
 
thAf;fis fiunghUshf nfhz;l jput fiury;fSf;F rpy 
vLj;Jf;fhl;Lfs; Fsph;ghdq;fs;> tPl;L cgNahf mk;Nkhdpah> ghh;kypd; 
Nghd;witfs;.  
 
fiurypd; nrwpT:  
fiury; vd;why; vd;d vd;gijAk;> fiurypy; cs;s $Wfs; kw;Wk; 
mjd; tiffisAk; tpthjpj;Njhk;. ngUk;ghyhd Ntjptpidfs; fiury; 
epiyapNyNa epfo;fpd;wd. vdNt> mj;jifa fiury;fspy; fiug;ghdpy; 
fiue;Js;s fiunghUspd; rhpahd msit mwpe;J nfhs;tjd; %yk; 
mjpy; epfOk; tpisTfis ed;F Muha ,aYk;. fiurypy; cs;s 
fiunghUspd; rhpahd mstpid Fwpg;gw;F ehk; nrwpT vd;w gjj;ij 
gad;gLj;JfpNwhk;.  
 
fiurypd; nrwpT vd;gJ “nfhLf;fg;gl;l fiurypy; my;yJ fiug;ghdpy; 
fiue;Js;s fiunghUspd; msT” vd tiuaWf;fg;gLfpwJ.  
 
fiurypd; nrwptpid mstpl gy;NtW Kiwfs; cs;sd. ehk; ,q;F 
epiw rjtPjk; kw;Wk; fd msT rjtPjk; Mfpatw;iw gad;gLj;jp xU 
fiurypd; nrwptpid vt;thW fzf;fplyhk; vd;gijf; fhz;Nghk;.  
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epiw rjtPjk;:  
 
epiw rjtPjk; vd;gJ xU fiurypy; cs;s fiunghUspd; epiwia 
rjtPj;jpy; Fwpj;jhy; mJ mf;fiurypd; epiw rjtPjk; vdg;gLk;. ,J 
jpz;k fiunghUisAk;> jputf; fiug;ghidAk; nfhz;l fiurypd; 
nrwpit Fwpf;f gad;gLfpwJ.  
 

epiw rjtPjk; = 100
fiunghUspd; epiw

fiurypd; epiw 
  

epiw rjtPjk; = 100
(


+

fiunghUspd; epiw

fiunghUspd; epiw fiug; ghdpd; epiw)
 

 
cjhuzkhf. 5% rh;f;fiuf; fiury; vd;gJ 5 fp rh;f;fiuia> 95 fp 
ePhpy; fiuj;J fpilf;Fk; fiury; MFk;. fiurypd; nkhj;j epiw 100 fp 
MFk;.  
 
tof;fkhf epiw rjtPjk; vd;gJ w/w vd Fwpf;fg;gLfpwJ. ,J 
ntg;gepiyiar; rhh;e;jJ my;y.  
 
fd msT rjtPjk; :  
fd msT rjtPjk; vd;gJ xU fiurypy; cs;s fiunghUspd; fd 
msit rjtPjj;jpy; Fwpj;jhy; mJ mf;fiurypd; fdmsT rjtPjk; vd 
tiuaWf;fg;gLfpwJ. ,J jputf; fiunghUs; kw;Wk; jputf; 
fiug;ghidf; nfhz;l fiury;fspd; nrwpitf; Fwpf;f gad;gLfpwJ.  
 

 fd msT rjtPjk; = 100
fiunghUspd; fd msT

fiurypd; fd msT 
 

 fd msT rjtPjk; 

= 100
(


+

fiunghUspd; fd msT

fiunghUspd; fd msT fiug; ghdpd; fdmsT)
 

 
cjhuzkhf>10% fd msT vj;jdhy; ePh;f;fiury; vd;gJ 10 kpyp 
vj;jdhiy 90 kpyp ePhpy; fiuj;J ngwg;gLk; fiuriy Fwpf;fpwJ.  
 
nghJthf fd msT rjtPjk; vd;gJ v/v vd Fwpf;fg;gLfpwJ. fd 
msT rjtPjk; ntg;gepiy mjpfhpf;Fk; NghJ FiwfpwJ. Vnddpy;> 
jputq;fs; ntg;gj;jhy; tphptilAk;.  
 
md;whl tho;tpy; ehk; gad;gLj;jf;$ba jput kUe;Jfs;>(Syrup), 
tha;fOTk; jputq;fs; (Mouth wash), Giuj; jLg;ghd;fs; (Antiseptic), 
tPl;L cgNahfg; nghUl;fs;> fpUkpehrpdpfs; Nghd;w fiury;fspy; cs;s 
fiunghUspd; msTfs; v/v vd;w gjj;jhy; Fwpg;gplg;gLfpwJ. 

mNjNghy; fspk;Gfs; (Ointment) mkpyePf;fpfs;> Nrhg;Gfs; Nghd;wtw;wpy; 

cs;s fiury;fspd; nrwpTfs; w/w vd;W Fwpg;gplg;gLfpwJ.  
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ePNuwpa cg;Gfs; kw;Wk; gbfkhf;fy; ePh;  
 
madpr; Nrh;q;fis ePhpy; fiuj;J njtpl;ba fiuriy cUthf;Fk; 
NghJ> mtw;wpd; madpfs; ePh; %yf;$Wfisf; fth;e;J> Fwpg;gpl;l Ntjp 
tpfpjj;jpy; gpizg;gpid Vw;gLj;jpf; nfhs;fpd;wd. ,e;epfo;T ePNuw;wk; 
vdg;gLk;. ,e;j madpr; Nrh;kq;fs; mtw;wpd; njtpl;ba fiurypy; ,Ue;J 
Fwpg;gpl;l vz;zpf;ifapyhd ePh; %yf;$WfSld; Nrh;e;J gbfkhfpwJ. 
,e;jg; gbfq;fSld; fhzg;gLk;> ePh; %yf;$Wfspd; vz;zpf;ifNa 
gbfkhf;fy; ePh; vdg;gLk;. mj;jifa gbfq;fs; ePNuwpa cg;Gfs; 
vdg;gLk;. 
 
,g;gbf cg;Gfis ntg;gg;gLj;Jk; NghJ> mit gbfkhf;fy; ePiu ,oe;J 
gbf cUtw;wjhf khWfpd;wd kw;Wk; epwj;ij ,of;fpd;wd (mit 
epwKs;s cg;Gfshf ,Ue;jhy;) rpy nghJthd ePNuwpa cg;Gfs; 
nfhLf;fg;gl;Ls;sJ.  
 

nghJg; ngah; IUPAC ngah; %yf;$W tha;g;ghL 

ePy tpl;hpahy; (kapy; 
Jj;jk;) 

fhg;gh; (II) ry;Ngl; 
ngd;lhi`l;Nul; 

CuSO4.5H2O 

vg;rk; cg;G  nkf;dPrpak; ry;Ngl; 
n`g;lhi`l;Nul;  

MgSO4. 7H2O 

[pg;rk;  fhy;rpak; ry;Ngl; 
ili`l;Nul;  

CaSO4. 2H2O 

gr;ir tpl;hpahy; ,Uk;G (II) ry;Ngl; 
n`g;lhi`l;Nul;  

FeSO4. 7H2O  

nts;is tpl;hpahy; rpq; ry;Ngl; 
n`g;lhi`l;Nul; 

ZnSO4. 7H2O  

 
fhg;gh; ry;Ngl; ngd;lhi`l;Nul; CuSO4. 5H2O (ePytpl;hpahy; my;yJ 
kapy;Jj;jk;) 
ePy tpl;hpahy; cg;gpy; Ie;J ePh; %yf;$Wfs; cs;sd. ,jd; gbfkhf;fy; 
ePh; %yf;$Wfspd; vz;zpf;if Ie;J> ePyepw fhg;gh; ry;Ngl; 
ngd;lhi`l;Nul; gbfj;ij nkJthf ntg;gg;gLj;Jk; NghJ> Ie;J ePh; 
%yf;$Wfis ,oe;J epwkw;w> ePuw;w fhg;gh; ry;Ngl; Mf khWfpwJ.  
 

 
epwkw;w> ePuw;w fhg;gh; ry;Ngl; cg;gpy; rpy Jsp ePhpidr; Nrh;f;Fk; NghJ 
my;yJ Fsph;tpf;Fk; NghJ cg;ghdJ kPz;Lk; ePy epw ePNuwpa cg;ghf 
khWfpwJ. 
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nkf;dPrpak; ry;Ngl; n`g;lhi`l;Nul; MgSO4. H2O (vg;rk; cg;G):  
 
vg;rk; cg;gpd; gbfkhf;fy; ePh; %yf;$Wfspd; vz;zpf;if VO. 
nkf;dPrpak; ry;Ngl; n`g;lh i`l;Nul; gbfj;ij nkJthf 
ntg;gg;gLj;Jk; NghJ VO ePh; %yf;$Wfis ,oe;J ePuw;w nkf;dPrpak; 
ry;Ngl;lhf khWfpwJ.  
 

 
 
 
ePuw;w nkf;dPrpak; ry;Ngl;by; rpy Jsp ePiur; Nrh;f;Fk; nghOJ my;yJ 
Fsph;tpf;Fk; NghJ cg;ghdJ kPz;Lk; ePNuwpa cg;ghf khWfpwJ.  
 
<uk; cwpQ;Rjy;:  
rpy Nrh;kq;fs; rhjhuz ntg;gepiyapy;> tspkz;lyf; fhw;Wld; njhlh;G 
nfhs;Sk; NghJ mjpYs;s <uj;ij cwpQ;Rk; jd;ikiag; ngw;Ws;sd. 
,e;epfo;tpd; NghJ mtw;wpd; ,aw;gpay; epiy khWtjpy;iy. ,j;jifa 
Nrh;kq;fs; <uk; cwpQ;Rk; Nrh;kq;fs; my;YJ <uk; ftUk; Nrh;kq;fs; 
vdg;gLfpd;wd. ,g;gz;gpw;F <uk; cwpQ;Rjy; vd;W ngah;.  
 
<uk; cwpQ;Rk; Nrh;kq;fs; cyh;j;Jk; nghUshf gad;gLj;jg;gLfpd;wd.  
cjhuzq;fs;:  

1. mlh; ry;gpA+hpf; mkpyk; (H2SO4) 
2. gh];gu]; ngz;lhf;i]L (P2O5) 
3. Rl;;l Rz;zhk;G (CaO) 
4. rpypf;fh n[y; (SiO2) 
5. ePuw;w fhy;rpak; FNshiuL (CaCl2)  

 
<uk; cwpQ;rpf; fiujy;: 
rpy Nrh;kq;fs; rhjhuz ntg;gepiyapy;> tspkz;lyf; fhw;Wld; njhlh;G 
nfhs;Sk; NghJ mjpYs;s <uj;ij cwpQ;rp KOtJk; fiufpd;wd. 
mj;jifa Nrh;kq;fs; <uk; cwpQ;rpf; fiuAk; Nrh;kq;fs; vdg;gLk;. 
,g;gz;gpw;F <uk; cwpQ;rpf; fiujy; vd;Wk;. ngah;.  
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<uk; cwpQ;rpf; fiuAk; Nrh;kq;fs; mtw;wpd; gbfg; gz;ig ,of;fpd;wd. 
mit> KOikahf fiue;J njtpl;baf; fiuriy cUthf;Ffpd;wd. <uk; 
cwpQ;rpf; fiujy; mjpfkhf epfOk; ,Uf;Fk; #o;epiyfs;.  

1. Fiwe;j ntg;gepiy  
2. mjpf tspkz;ly <ug;gjk;  

 
cjhuzhkf> fhy;rpak; FNshiuL (CaCl2), Nrhbak; i`l;uhf;i]L 

(NaOH), nghl;lhrpak; i`l;uhf;i]L (KOH), kw;Wk; /ngh;hpf; FNshiuL 
(FeCl3).  
 

<uk; cwpQ;Rk; Nrh;kq;fs;  <uk; cwpQ;rpf; fiuAK; Nrh;kq;fs;  
rhjhuz ntg;gepiyapy;> 
tspkz;lyf; fhw;Wld; njhlh;G 
nfhs;Sk; NghJ mjpYs;s <uj;ij 
cwpQ;RfpwJ. Mdhy; fiutjpy;iy  

rhjhuz ntg;gepiyapy;> 
tzpkz;lyf; fhw;Wld; njhlh;G 
nfhs;Sk; NghJ mjpYs;s <uj;ij 
cwpQ;rpf; fiufpwJ.  

tspkz;lyf; fhw;Wld; njhlh;G 
nfhs;Sk; NghJ jd;Dila 
,aw;gpay; epiyia ,og;gjpy;iy  

tspkz;lyf; fhw;Wld; njhlh;G 
nfhs;Sk; NghJ jd;Dila 
,aw;gpay; epiyia ,of;fpwJ.  

,it gbf jpz;kq;fshf kl;LNk 
fhzg;gLfpd;wd.  

gbf cUtw;w jpz;kq;fshfNth> 
jputq;fshfNth fhzg;gLfpd;wd.  

 

 
fiunghUspd; epiw rjtPjk;:  

 epiw rjtPjk;  100= 
fiunghUspd; epiw

(fiunghUspd; epiw fiug; ghdpd; epiw) +
 

    = 16 100

16 100


+

 

    = 1600

116
 

fiunghUspd; epiw rjtPjk; = 13.79%  
 
 
fiug;ghdpd; epiw rjtPjk; = 100– (fiunghUspd; epiw rjtPjk;)  
    = 100 – 13.79 
    = 86.21% 

•   
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myF 10  
Ntjptpidfspd; tiffs;  

 
ePH; my;yJ fhw;Wld; njhh;lG nfhs;Sk; nghOJ ,Uk;G vd; 
JUg;gpbf;fpwJ?  
 

ePq;fs; cz;Zk; czT nrhpkhdk; miltjd; %yk; Mw;wiyg; 
ngWfpwPh;fs;. jhtuq;fs; G+kpapypUe;J Cl;lr;rj;Jf;fis cwpQ;rp 
tsh;f;fpd;wd. NkYk; xspr;Nrh;f;ifapd; %yk; czit ngWfpd;wd. 
vhpnghUs; vhptjhy; fhh; ,aq;FfpwJ. ,Uk;G Mf;rp[Ndw;wkiltjhy; 
JUg;gpbf;fpwJ. vdNt ,t;tidj;Jr; nray;fSk; Ntjp khw;wq;fshFk;. 
mjhtJ khw;wj;jpw;F cl;gLk; nghUs;fs; midj;Jk; NtW Gjpa 
nghUs;fshf khw;wg;gLfpd;wd. vLj;Jf;fhl;;L: ngl;Nuhy; vhpAk;NghJ 
mjpy; mlq;fpAs;s i`l;Nuhfhh;gd;fs;> fhh;gd; il Mf;irL kw;Wk; 
ePuhf khw;wg;gLfpd;wd. ,g;ghlj;jpy; Ntjp tpidfspd; jd;ik kw;Wk; 
tiffis tpthjpg;Nghk;.  
 
xU Ntjptpid eilngWk; nghOJ epfo;tnjd;d?  
 

• xU Ntjptpidapy; <LgLk; %yf;$Wfspd; mZf;fs; my;yJ 
jdpkq;fs;khw;wpaikf;fg;gl;L Gjpa %yf;$Wfs; cUthfpd;wd.  

• mZf;fSf;fpilNaahd gpizg;Gfs; cile;J Gjpa 
Ntjpg;gpizg;Gfs; cUthfpd;wd.  

• gpizg;G cilAk; nghOJ Mw;wy; cwpQ;rg;gLfpwJ. mNjNghd;W 
gpizg;G cUthFk; NghJ Mw;wy; ntspg;gLfpwJ (ckpog;gLfpwJ)  
 

Ntjptpidfs; vt;thW Fwpf;fg;gLfpd;wd?  
 
kPj;Njd; Mf;rp[Dld; tpidGhpe;J fhh;gd; il Mf;irL kw;Wk; ePiuj; 
jUfpwJ. ,t;tpidia vt;thW Fwpg;gpLthh;?  
,t;tpidapid thh;j;ij rkd;ghlhf fPo;f;fz;lthW Fwpf;fyhk;.  
 
kPj;Njd; + Mf;rp[d; → fhh;gd; il Mf;irL + ePh;  
 
,r;rkd;ghlhdJ tpidgLnghUs;> tpid tpisnghUs;fspd; Ntjp 
,iaigj; jUtjpy;iy. vdNt xU Ntjptpidapd; gz;Gfis gw;wp 
mwpa mJ Ntjpr; rkd;ghlhf Fwpf;fg;gLfpwJ. xU Ntjptpidapy; 
<LgLk; Ntjpg;nghUs;fs; mtw;wpd; Ntjptha;ghLfshy; Fwpf;fg;gLfpd;wd. 
tpidapy; <LgLk; jdpkq;fs; my;yJ Nrh;kq;fs; (tpidgL nghUs;fs;)> 
mk;Gf;Fwpapd; ,lJGwKk;> tpidapy; cUthFk; nghUs;fs; (tpidtpis 
nghUs;fs;) mk;Gf;Fwpapd; tyg;GwKk; Fwpf;fg;gLfpd;wd. 
mk;Gf;FwpahdJ tpid epfOk; jpiriaf; Fwpf;fpwJ. ,t;thwhf 
Nkw;$wpa tpidia gpd;tUkhW vOjyhk;.  

CH4 + O2 → CO2 + H2O  
Mdhy; ,JTk; $l KOikaw;w Ntjpr; rkd;ghlhFk; Vnddpy; 
nghUz;ik mopahtpjpg;gb nghUz;ikia Mf;fNth mopf;fNth 
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KbahJ. xU Ntjp tpidapd; %yk; Gjpa mZf;fis ehk; cUthf;f 
,ayhJ. khwhf Ntjp tpid %yk; gy;NtW topfspy; mZf;fis 
khw;wpaikj;J Gjpa Nrh;kj;jpid cUthf;fyhk;. vdNt xU Ntjpr; 
rkd;ghl;by; tpidgL nghUs;fspd; mZf;fspd; vz;zpf;ifAk;> tpid 
tpis nghUs;fspYs;s mZf;fspd; vz;zpf;ifAk; rkkhf ,Uf;f 
Ntz;Lk;. Nkw;fz;l rkd;ghl;by; i`l;u[d; kw;Wk; Mf;rp[d; 
mZf;fspd; vz;zpf;if rkkhf ,y;iy. ,jid rhp nra;Ak;nghOJ 
fPo;f;fz;l rkd;gLj;jg;gl;l rkd;ghL fpilf;fpwJ.  

CH4 + 2O2 → CO2 + 2H2O  
NkYk; xU Ntjpr; rkd;ghlhdJ mt;tpidapy; <LgLk; nghUs;fspy; 
,ay;epiyiaAk;> tpideilngWk; #o;epiyfisg; gw;wpa tptuj;ijAk; 
jUfpwJ. 
CH4(g)      +   2O2(g)    →   CO2(g)     + 2H2O(g) 
kPj;Njd; Mf;rp[d; fhh;gd; il Mf;irL ePh;  

“rkd;gLj;jg;gl;l Ntjpr; rkd;ghL vd;gJ xU Ntjptpidapd; Ntjp 
,iaG> tpidgL kw;Wk; tpid tpisnghUs;fspd; ,aw;gpay; epiyik 
kw;Wk; tpid eilngWk; #o;epiyfis Fwpf;Fk; vspa (Fwpg;G) 
FwpaPlhFk;. 
 

 
xU Ntjptpidapy; <LgLk; nghUs;fspd; epiy kw;Wk; ,aw;gpay; 
epiyia xU milg;Gf;Fwpf;Fs; RUf;f FwpaPLfisg; gad;gLj;jp 
Fwpg;gplyhk;. vLj;jf;fhl;lhf> jpz;k nghl;lhrpak;> ePUld; tpid Ghpe;J 
nghl;lhrpak; i`l;uhf;irilAk;> i`l;u[d; thAitAk; jUfpwJ. 
,t;tpid rhh;e;j midj;J jfty;fSk; fPo;ffz;lthW 
Ntjpr;rkd;ghl;by; Fwpf;fg;gLfpd;wd.  
2K(s) + 2H2O(i) → 2KOH(aq) + H2(g) 

FwpaPL epiyik my;yJ ,ay;epiy 

s jpz;kk; 

i ePh;kk; 

g thA 

aq ePh;f;fiury;  
 

 
Ntjptpidfspd; tiffs;:  
mZf;fspd; kWrPuikg;G jd;ikiag; nghWj;J tifg;gLj;Jjy;;. 
,Jtiu ePq;fs; Ntjptpidfs; gw;wpAk;> ,it vt;thW Ntjpr; 
rkd;ghlhff; Fwpf;fg;gLfpd;wd  vd;Wk; fw;wwpe;jPh;fs;. xt;nthUehSk; 
mjpf vz;zpf;ifapyhd Ntjptpidfs; ek;ikr; Rw;wp elf;fpd;wd. mit 
vy;yhk; xU tifahf elf;fpd;wdth? ,y;iy. xt;nthU tpidAk; 
gy;NtW tifahd mZf;fis cs;slf;fpaJ. vdNt mit tpidgLk; 
tpjKk; NtWgLfpwJ. vdNt xU tpidapy; <LgLk; tpidgL nghUspd; 
mZf;fs; vt;thW khw;wpaikf;fg;gLfpd;wd. vd;gjd; mbg;gilapy; 
Ntjptidfis gpd;tUkhW tifg;gLj;jg;gLfpwJ.  
 
Nrh;f;if my;yJ $Lif tpidfs;:  
,uz;L my;yJ mjw;F Nkw;gl;l tpidgL nghUs;fs; ,ize;J xU 
Nrh;kk; cUthFk; tpid Nrh;f;if my;yJ $Lif tpid MFk;. ,jid 
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'njhFg;G tpid" my;yJ ',iaG tpid" vd;W miof;fyhk;. 'A" 

kw;Wk; 'B" ,ize;J "AB" vd;w Nrh;kk; cUthf;Fk; Nrh;f;if tpidapd; 
nghJthd tbtk; fPNo nfhLf;fg;gl;Ls;sJ. 
 

     
vLj;Jf;fhl;L: i`l;u[d; thA FNshhpDld; ,ize;J i`l;u[d; 
FNshiuL thAit jUfpwJ.  
   H2(g) + + Cl2(g) → 2HCl(g) 
 
tpidgL nghUspd; jd;ikiag; nghUj;J Nrh;f;if tpidfs; "%d;W 
tiffshf" gphpf;fg;gLfpd;wd.  
 
jdpkk; + jdpkk; → Nrh;kk;  
 
jdpkq;fs; xd;Nwhnlhd;W ,ize;J xU Nrh;kj;ijj; jUfpd;wd. 
,t;tif tpidfs; cNyhfk; kw;Wk; mNyhfq;fSf;fpilNa my;yJ 
,uz;L mNyhfq;fSf;fpilNa eilngwyhk;.  
 
vLj;Jf;fhl;L 1: jpl fe;jfk; (ry;gh;) Mf;rp[Dld; tpid Ghpe;J fe;jf 
il Mf;irL cUthfpwJ. ,t;tpidapd; ,U tpidgL nghUs;fSkl; 
mNyhfq;fs; MFk;.  
 

      
 
vLj;Jf;fhl;L 2: nts;sp Nghd;w ntz;ikahd NrhbakhdJ ntspwpa 
gr;ir fye;j kQ;rs; thAthd FNshhpDld; ,izAk; NghJ> cz;zj; 
jFe;j Nrhbak; FNshiuilj; jUfpwJ. ,q;F tpidgL nghUs;fspy;> 
xd;W cNyhfk; (Nrhbak;)> kw;nwhd;W mNyhfk; (FNshhpd;) MFk;.  
   2Na(s) + Cl2(g) 2NaCl(s) 
 
Nrhjpf;f:  
gpd;tUk; ml;ltizapy; nfhLf;fg;gl;l cNyhfq;fs; kw;Wk; mNyhfq;fs; 
,ilNa rhj;jpakhd $Lif tpid my;yJ Nrh;f;if tpidfis 
fz;lwpe;J mtw;wpd; rkd; nra;ag;gl;l tpidfis (rkd;ghl;il) 
vOJq;fs;.  
 

cNyhfq;fs; mNyhfq;fs;  

Na, K, Cs, Ca, Mg F, Cl,Br, I  

 
Nrh;kk; + jdpkk; → Nrh;kk;  
,t;tif Nrh;f;if tpidapy;> xU Nrh;kk; kw;nwhU jdpkj;Jld; Nrh;e;J 
xU Gjpa Nrh;kj;ij jUfpwJ.  
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vLj;Jf;fhl;L: gh];gu]; biu FNshiuL> FNshhpDld; ,ize;J 
gh];gu]; ngz;lh FNshiuilj; jUfpwJ.  
  PCl2(l) + Cl2(g) → PCl5(s)  
 
Nrh;kk; +  Nrh;kk; → Nrh;kk;  
,r;Nrh;f;if tpidapy; ,uz;L Nrh;kq;fs; Nrh;e;J xU Gjpa Nrh;kj;ij 
cUthf;Ffpd;wd. gpd;tUk; tpidapy; rpypf;fhd; il Mf;irL> fhy;rpak; 
Mf;irLld; tpidGhpe;J fhy;rpak; rpypNfl;ilj; jUfpwJ.  
   SiO2(s) + CaO(s) → CaSiO2(s)    
 
,aw;ifapy; epfOk; ngUk;ghyhd Nrh;f;if tpidfs; ntg;g ckpo; 
tpidfshFk;. Vnddpy;> ,q;F Gjpa gpizg;Gfs; cUthf;fg;gLtjhy; 
mjpf Mw;wy; ntg;gkhf ntspaplg;gLfpwJ.  
 
rpijT tpidfs;:  
jFe;j #o;epiyapy; xU Nrh;kk; rpijTw;W ,uz;L my;yJ mjw;F 
Nkw;gl;l vspa %yf;$Wfshf rpjTWk; tpid rpijTtpid vdg;gLk;. 
,t;tpid Nrh;f;if tpidf;F vjph;tpid MFk;. xU rpijT tpidapd; 
nghJthd tbtk; fPNo jug;gl;Ls;sJ.  

   
rpijT tpidapd; xU Kf;fpa epfo;T> gpizg;Gfs; ciltNjahFk;. 
vdNt ,t;tpidapd; NghJ gpizg;Gfs; cila Mw;wy; Njitg;gLfpwJ. 
mt;thW gad;gLj;jg;gLk; Mw;wypd; ,ay;igf; nghUj;J rpijT 
tpidfs; %d;W tiffshfg; gphpf;fg;gLfpd;wd.  
 1. ntg;gr; rpijT tpidfs;  
 2. kpd;dhw; rpijT tpidfs;  
 3. xspr; rpijT tpidfs;  
 
Rtw;wpy; nts;isabf;f ePw;Wr; Rz;zhk;G fiuriyg; gad;gLj;JfpNwhk;. 
fhy;rpak; i`l;uhf;irL> fhw;wpy; ,Uf;Fk; fhh;gd; - il – Mf;irLld; 
tpidGHpe;J fhy;rpak; fhh;gNdl; cUthfp nky;ypa glykhf Rth;fspy; 
gbfpwJ. nts;isabj;j ,uz;L my;yJ %d;W jpdq;fspy; fhy;rpak; 
fhh;gNdl; Rth;fSf;F xU kpDkpDg;Gj; jd;ikiaj; jUfpwJ. 
Rz;zhk;Gf;fy;ypd; (khh;gps;) Ntjp tha;g;ghL CaCO3 

                 Ca(OH)2(aq) + CO2(g)  →CaCO3(s) + H2O 
ePw;Wr;      fhh;gd;-   fhy;rpak;  ePh;  
      Rz;zhk;G  il-Mf;irL fhh;gNdl; 
 
ntg;gr; rpijT tpidfs;:  
 
,t;tif tpidapy; tpidgLnghUs; ntg;gj;jpdhy; rpijTWfpwJ.  
 
vLj;Jf;fhl;L: nkh;Fhp (II) Mf;i]L ntg;gj;jpdhy; rpijTw;W nkh;Fhp 
kw;Wk; Mf;rp[d; thAthf khWfpwJ. ntg;gj;ij vLj;Jf; nfhz;L 
,t;tpid epfo;tjhy; ,J ntg;gr; rpijT tpid vdg;gLfpwJ. NkYk; 
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,t;tpid> Nrh;kj;jpypUe;J jdpkk; / jdpkk; rpijtiljy; vd;w 
tifiar; rhh;e;jJ. mjhtJ nkh;Fhpf; Mf;i]L> nkh;Fhp kw;Wk; 
Mf;rp[d; vd;w jdpkq;fshfr; rpijtilfpwJ.  
  2HgO(s) ⎯⎯⎯→ntg;gk;  2Hg(l) + O2(g) 
 
,J Nghd;W> fhy;rpak; fhh;gNdl;il ntg;gg;gLj;Jk; NghJ> mJ 
rpijTw;W fhy;rpak; Mf;irL kw;Wk; fhh;gd; - il Mf;irlhf khWfpwJ. 
,t;tpid Nrh;kj;jpypUe;J Nrh;kk; / Nrh;kk; vd;w tifiar; rhh;e;jJ.  
  CaCO3(s) ⎯⎯⎯→ntg;gk;  CaO(s) + CO2(g)  
 
ntg;gr;rpijT tpidfspy; gpizg;Gfis cilg;gjw;F ntg;gk; 
jug;gLfpwJ. ,J Nghd;w ntg;gj;ij cwpQ;Rk; tpidfis 'ntg;gnfhs; 
tpidfs;' vdyhk;.  
 
kpd;dhw; rpijT tpidfs;:  
rpy rpijT tpidfspy; kpd;dhw;wy; tpidia epfo;j;jg; gad;gLfpwJ.  
vLj;Jf;fhl;lhf Nrhbak; FNshiuL fiurypy; kpd;dhw;wiy nrYj;Jk; 
NghJ Nrhbak; FNshiuL rpijTw;W cNyhf Nrhbak; kw;Wk; FNshhpd; 
thA cUthfpd;wd. ,e;epfo;T 'kpd;dhw; gFg;G" vdg;gLk;.  
  2NaCl(aq) ⎯⎯⎯⎯→kpd;dhw;wy;  2Na(s) + Cl2(g) 
 
,q;F Nrhbak; FNshiuL> Nrhbak; kw;Wk; FNshhpd; vd;w jdpkq;fshf 
khWfpd;wJ. vdNt ,J Nrh;kj;jpypUe;J jdpkk; - jdpkk; vd;w 
tifiar; Nrh;e;jJ.  
 
xspr;rpijT tpidfs;:  
xspahdJ rpijT tpidfis epfo;j;Jk; kw;nwhU tif Mw;wy; MFk;. 
vLj;Jf;fhl;L: rpy;th; GNuhikL kPJ xsp gLk;nghOJ> mJ rpijTw;W 
rpy;th; cNyhfj;ijAk;> GNuhkpd; thAitAk; jUfpwJ. xspahdJ 
,r;rpijit epfo;j;Jtjhy; ,t;tpid "xspr;rpijT" vdg;gLk;.  
   2AgBr(s) ⎯⎯→xsp 2Ag(s) + Br2(g) 
 
,q;F kQ;rs; epw rpy;th; GNuhikL ,JTk; Nrh;kj;jpypUe;J jdpkk; - 
jdpkk; vd;w rpijTWjy; tiff;F vLj;Jf;fhl;lhFk;.  
 
xw;iw ,lg;ngah;r;rp tpidfs;:  
,t;tif tpid xU jdpkk; kw;Wk; Nrh;kj;jpw;fpilNa epfo;tjhFk;. 
mit tpidgLk; nghOJ Nrh;kj;jpYs;s x jdpkk; kw;nwhU jdpkj;jhy; 
,lg;ngah;r;rp mile;J Gjpa Nrh;kj;ijAk;> jdpkj;ijAk; jUfpwJ. 
xd;wiw ,lg;ngah;r;rp tpidfspd; nghJthd tbtk; tUkhW.  
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jdpkk; 'A', MdJ 'B' vd;w jdpkj;ij mjDila Nrh;kkhd 'BC'-
apypUe;J ,lg;ngah;r;rp nra;fpwJ. vdNt ,J xw;iw ,lg;ngah;r;rp 
tpid vdg;gLfpwJ.  
 
Jj;jehf cNyhfj;ij i`l;NuhFNshhpf; mkpyj;jpy; itf;Fk; nghOJ 
i`l;u[d; thA ntsptpUfpwJ. ,q;F i`l;u[d; Jj;jehfj;jhy; 
,lg;ngah;r;rp nra;ag;gl;L Jj;jehf FNshiuL cUthfpwJ.  

   
fhg;gh; IIry;Ngl;bd; ePH;f;fiurypy; xU ,Uk;G Mzpia itf;Fk; nghOJ 
,Uk;G> fhg;giu ,lg;ngah;r;rp nra;fpwJ.  
 
tpidgLnghUs;fspy; NtWgl;l Nrh;f;if %yk; ,JNghd;w gy;NtW 
tpidfis ehk; Kd; itf;f KbAk;. Mdhy; mitnay;yhk; 
eilKiwapy; elf;Fkh? ,y;iy. ,jid vspjhf N`y[d;fis 
nfhz;L tpsf;f KbAk;. vLj;Jf;fhl;lhf fPo;f;fz;l ,U Ntjptpidfis 
fUJNthk;. 

    
    
Kjy; tpidapy; Nrhbak; FNshiubypUe;J FNshhpd; G@hpdhy; 
,lg;ngah;r;rp nra;ag;gLfpwJ. ,uz;lhk; tpidapy; FNshhpd;> G@hpid 
Nrhbak; g@iubypUe;J ,lg;ngah;r;rp nra;fpwJ.  
 
Nkw;fz;l ,uz;L tpidfspy; ,uz;lhk; tpid elf;f ,ayhJ. Vnddpy; 
FNshhpid tpl G@hpd; tpidjpwd; kpf;fJ. NkYk; jdpk thpir 
ml;ltizapy; FNshhpDf;f NkNy cs;sJ. vdNt ,lg;ngah;r;rp 
tpidfspy;> jdpkq;fspd; tpidjpwd; kw;Wk; jdpk thpir 
ml;ltizapy; mtw;wpd; ,lk; Mfpait tpid eilngWtij 
jPh;khdpf;Fk; Kf;fpa fhuzpfshf ,Uf;fpd;wd. mjpf tpidjpwd; 
nfhz;l jdpkq;fs; Fiwe;j tpidjpwd; nfhz;l jdpkq;fis mtw;wpd; 
fiurypUe;J ,lg;ngah;r;rp nra;fpd;wd.   
 
,ul;il Nrh;kq;fs; tpidGhpAk; nghOJ mtw;wpd; madpfs; ghpkhwpf; 
nfhs;s gLkhdhy; mt;tpid ,ul;il ,lg;ngah;r;rp vdg;gLfpwJ. xU 
Nrh;kj;jpd; madp kw;nwhU Nrh;kj;jpd; madpahy; ,lg;ngah;r;rp 
nra;ag;gLfpwJ. xNu khjphp kpd; Rikfs; nfhz;l madpfs; ghpkhwpf; 
nfhs;sg;gLfpd;wd. mjhtJ xU Neh; madp kw;nwhU Neh; madpahy; 
,lg;ngah;r;rp nra;ag;gLfpwJ. ,j;jifa tpid "nkl;lhjp]p]; tpid" 
vdTk; miof;fg;gLfpwJ. ,ul;il ,lg;ngah;r;rp tpidia gpd;tUkhW 
Fwpg;gplyhk;.  
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xU ,ul;il ,lg;ngah;r;rp tpid eilngWtjw;F> tpidtpid 
nghUs;fspy; xd;W tPo;gbthf ,Uf;f Ntz;Lk; my;yJ ePuhf ,Uf;f 
Ntz;Lk;. ,t;thwhf ,U tifahd ,lg;ngah;r;rp tpidfs; cs;sd. 
mitahtd:  
  1. tPo;gbthf;fy; tpid  
  2. epLepiyahf;fy; tpid  
 
Nrh;f;if tpidf;Fk;> rpijT tpidf;Fk; ,ilNa cs;s NtWghLfs;  
  

Nrh;f;if tpidfs; rpijT tpidfs; 
xd;W my;yJ mjw;F Nkw;gl;l 
tpidgLnghUs;fs; Nrh;e;J xw;iw 
tpisnghUisj; jUk;  

xw;iw tpidgL nghUs;> xd;W 
my;yJ mjw;F Nkw;gl;l tpis 
nghUshf rpijf;fg;gLfpwJ 

Mw;wy; ckpog;gLfpwJ. Mw;wy; cwpQ;rg;gLfpwJ 
tpidgL nghUs;fs; 
jdpkq;fshfNth> Nrh;kq;fshfNth 
,Uf;fyhk; 

tpidgLnghUs; xw;iw Nrh;kkhFk; 

 
tPo;gbthf;fy; tpidfs;: 
  
,U Nrh;kq;fspd; ePh;f;fiury;fis fyf;Fk; nghOJ> mit tpidGhpe;J 
ePhpy; fiuahj xU tpisnghUSk;> ePhpy; fiuAk; xU tpisnghUSk; 
Njhd;wpdhy; mt;tpid tPo;gbthf;fy; tpid vdg;gLk;. xU tpisnghUs; 
tPo;gbthf ,Ug;gjhy; ,t;tif tpid tPo;gbthf;fy; tpid vdg;gLfpwJ.  
 
vLj;Jf;fhl;lhf nghl;lhrpak; mNahilL kw;Wk; nyl; iel;Nul;bd; 
njspthd ePhf;fiury;fisf; fyf;Fk; nghOJ xU ,ul;il ,lg;ngah;r;rp 
tpid elf;fpwJ.  
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,q;F nghl;lhrpaKk; nyl; cNyhfKk; xd;iwnahd;W ,lg;ngah;r;rp 
nra;J nfhz;L kQ;rs; epw nyl; mNahilL Nrh;kj;ij jUfpd;wd.  
 
eLepiyahf;fy; tpidfs;:  
 
cq;fSila Ke;ija tFg;Gfspy; xU mkpyKk;> fhuKk; vt;thW 
tpidgLfpd;wd vd;gij fw;wpUf;fpwPh;fs;. ,J ,lg;ngah;r;rp tpidf;F 
kw;nwhU vLj;Jf;fhl;lhFk;. ,q;F xU mkpyKk;> fhuKk; tpidGhpe;J 
cg;Gk; ePUk; fpilf;fpd;wd. ,t;tpid eLepiyahf;fy; tpid 
vdg;gLfpwJ. Vnddpy; mkpyKk;> fhuKk; xd;iwnahd;W eLepiyahf;fpf; 
nfhs;fpd;wd.  
 

 
 
Nrhbak; i`l;uhf;i]L kw;Wk; i`l;Nuh FNshhpf; mkpyj;jpw;F 
,ilNaahd tpid eLepiyahf;fy; tpidf;F xU vLj;Jf;fhl;lhFk;. 
,q; Nrbak;> i`l;u[id i`l;NuhFNshhpf; mkpyj;jpypUe;J 
,lg;ngah;r;rp nra;fpwJ. ,jd; tpisthf Nrhbak; FNshiuL vd;w 
eLepiyahd ePhpy; fiuAk; cg;G fpilf;fpwJ.  

 
,NjNghy; mk;Nkhdpak; i`l;uhf;irL vd;w fhuk; iel;hpf; mkpyj;Jld; 
tpidGhpAk; nghOJ mk;Nkhdpak; iel;Nul; vd;w cg;Gk;> ePUk; 
fpilf;fpwJ.  

 
vhpjy; tpidfs;:  
 
xU vhpjy; tpidapy;> tpidgL nghUs; kpfTk; tpiuthf Mf;rp[Dld; 
Nrh;e;J vhpe;J xd;W my;yJ gy Mf;irLfisAk; ntg;g Mw;wiyAk; 
jUfpd;wd. vdNt xU vhpjy; tpidapd; tpidgL nghUs;fspy; xd;W 
Mf;rp[dhFk;. ngUk;ghd;ikahd vhpjy; tpidfs; ntg;g Mw;wy; 
%yq;fshf ek;Kila md;whl tho;tpd; nray;ghLfspy; gad;gLfpd;wd. 
vLj;Jf;fhl;lhf ek;Kila tPLfspy; rikf;f LPG vdg;gLk; 

jputkhf;fg;gl;l ngl;Nuhypa thAitg; gad;gLj;JfpNwhk;. LPG d; 
gFjpg;nghUs;fs; Mf;rp[NdhL Nrh;e;J vhptjhy; ntg;gKk;> jPr;RthiyAk; 
cz;lhfpd;wd. LPG vd;gJ GNuhg;Ngd;> gpA+l;Nld; kw;Wk; GNuhg;gyPd; 
Nghd;w i`l;Nuhfhh;gd; thAf;fspd; fyitahFk;. midj;J i`l;Nuh 
fhh;gd;fSk; Mf;rp[Dld; vhpe;J fhh;gd; - il- Mf;irilAk; ePiuAk; 
jUfpd;wd.  
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Nkw;$wpa tpidapy; ntg;gk; cUthtjhy; ,J xU ntg;g ckpo; 
tpidahFk;. Mf;rp[d; NrUtjhy; ,J NkYk; Mf;rp[Ndw;w tpidahFk;. 
vdNt vhpjy; tpidia ntg;g ckpo; Mf;rp[Ndw;wk; vdyhk;. Rlh; 
cUthdhy; mjid vhpjy; vd;fpNwhk;.  
 
fPo;fz;ltw;Ws; vJ vhpjy; tpid?  
 1. czT nrhpj;jy;  
 2. ,Uk;G JUg;gpbj;jy;  
 
vz;zw;w tpidfs;> ,Jtiu ehk; fw;w Ie;J tifahd tpidfspy; 
mlq;Fk;. ,t;tpidfis gw;wp NkYk; gy;NtW tptuq;fis tpsf;fkhf 
cq;fSila cah; tFg;Gfspy; fw;f ,Uf;fPwPh;fs;.  
 
tpid eilngWk; jpiriaf; nfhz;L tifg;gLj;Jjy;:  
 
cq;fisr; Rw;wp xt;nthU ehSk; vz;zw;w khw;wq;fs; Vw;gLfpd;wd 
vd;gJ cq;fSf;Fj; njhpAk;. me;j khw;wq;fs; epue;jukhditah? jput 
epiyapy; cs;s ePh;> jpul epiy gdpf;fl;bahf ciwfpwJ. gdpf;fl;b 
cUfp ePuhf khWfpwJ. vdNt ciwjy; vd;gJ kPs;khw;wk;. ,J epue;ju 
khw;wky;y. ,J xU ,aw;gpay; khw;wk;. ,aw;gpay; khw;wq;fs; 
kPs;khw;wq;fshFk;. Mdhy; Ntjp khw;wq;fs; kPs;khw;wq;fsh? mjhtJ> 
tpid tpisnghUs;fs; kPz;Lk; tpidgL nghUs;fshf khWkh? 
kuf;fl;il vhpAk; epfo;it vLj;Jf;nfhs;Nthk;. kuj;jpy; cs;s fhh;gd; 
Nrh;kq;fs; vhpe;J fhh;gd; il Mf;irL thA kw;Wk; ePuhfTk; khWfpwJ.  
 
fhh;gd;-il-Mf;irL kw;Wk; ePiuAk; Nrh;j;J kuj;ij kPz;Lk; ngw 
KbAkh? ek;khy; ngwKbahJ. vdNt ,J xU epue;ju khw;wk; MFk;. 
ngUk;ghyhd tpidfspy; tpidgL nghUs;fis> tpidtpis 
nghUs;fspypUe;J ngw ,ayhJ. Mdhy; rpy Ntjp tpidfis kPs; 
tpidfshf khw;wyhk;. ek; ifNgrp ,aq;fj; Njitahd Mw;wiy> mjpy; 
cs;s ypj;jpak; madp kpd;fyd;> Ntjp tpidfs; %ykhf 
cz;lhf;Ffpd;wd. ,e;epfo;T kpd;dpwf;fk; vdg;gLk;. ifg;Ngrpia 
kpd;Ndw;wk; nra;Ak; NghJ ,t;Ntjptpid kps; tpidahfpwJ. vdNt 
NtjptpidahdJ jFe;j #o;epiyapy; kPz;Lk; epfor; nra;ayhk;. vdNt 
,t;tpidfs; ,uz;L tiffshf tifg;gLj;jg;gLfpd;wd. mit kPs; 
tpidfs; kw;Wk; kPsh tpidfs; MFk;.  
 
kPs;tpidfs;:  
 
kPs; tpidfs; vd;git kPz;Lk; epfof;$ba tpidfs; MFk;. mjhtJ 
tpidtpis nghUs;fis> tpidgL nghUs;fshf khw;wKbAk;. xU kPs; 
tpidia fPof;fz;thW Fwpf;fyhk;.  
 
tpsf;fk;: 
Nkw;fz;l tpidapy;> tpidgL nghUs; AB MdJ rpijTw;W 

tpidtpisnghUs; 'A" kw;Wk; "B" fpilf;fpwJ. ,J Kd;Ndhf;F 

tpidahFk;. ,t;thW cUthFk; tpid tpis nghUshd A kw;Wk; B 
kPz;Lk; ,ize;J AB vd;w Nrh;kkhf khWfpwJ. ,J gpd;Ndhf;F tpid 
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vdg;gLk;. MfNt ,e;j tpid Kd;Ndhf;F kw;Wk; gpd;Ndhf;F jpirfspy; 
eilngWfpwJ. mg;gbahapd; Nkw;fz;l tpidapy; ve;j xU tpidtpis 
nghUs;fSk; cUthftpy;iy vd;W fUJfpwhah? eP mt;thW fUjpdhy; 
mJ jtW. Vnddpy; tpidahdJ ,U jpirfspy; epfo;e;jhYk; 
tpidapd; njhlf;fj;jpy; mtw;wpd; tpidNtfk; rkkhdjhf ,y;iy.  
   
v.fh: gh];gu]; ngd;lhFNshiuL rpijTw;W gh];gu]; biu FNshiuL 
kw;Wk; FNshhpidj; jUk; tpidia vLj;Jf;nfhs;Nthk;.  

  
PCl5rpijTWjy; Kd;Ndhf;F tpidahfTk;>PCl3 kw;Wk; Cl2,ize;J 

PCl5cUthjy; gpd;Ndhf;F tpidahfTk; eilngWfpwJ. Kjypy; 
tpidapd; Jtfj;jpy; Kd;Ndhf;F tpidahdJ> gpd;Ndhf;F tpidia 
tpl Ntfkhf eilngWk;. rpwpJ Neuj;jpw;F gpwF Kd;Ndhf;F kw;Wk; 
gpd;Ndhf;F tpidapd; NtfkhdJ rkkhfpwJ. vdNt gpd;Ndhf;F tpid 
eilngWtjhy; PCl5KOikahf rpijtilahJ. ,J kPs;tpidahFk;> 

Ntjpr; rkepiyapd; NghJ PCl5 ,d; nrwpthdJ PCl3 kw;Wk; Cl2 -,d; 
nrwpit tpl mjpfk;.  
 
 
kPs;tpidapd; NghJ tpidtpis nghUs;fis mit cUthd clNd 
ePf;FtJ %ykhfNth my;yJ Fwpg;gpl;l fhy ,ilntspapy; 
tpidgLnghUs;fis Nrh;g;gjd; %ykhfNth mjpf msT tpid tpis 
nghUs;fis ngwKbAk;.  
 

    
kPsh tpidfs;:  
 
xU tpidapy; tpidgL nghUs;fis kPz;Lk; ngw ,ayhj tpid 'kPsh 
tpid" vdg;gLk;. ,t;tpid xNu jpirapy; kl;LNk epfOk;. mjhtJ 
Kd;Ndhf;F tpidahf kl;LNk eilngWk;.  

    
epyf;fhp vhpjy; tpidapd; NghJ fhh;gd; il Mf;irL thAitf; 
nfhLf;fpwJ.  
 
,t;tpidapy; epyf;fhpahdJ Mf;rp[Dld; tpidGhpe;J fhh;gd; il 
Mf;irL thA kw;Wk; ePhpid ntspapLfpwJ. ,jpy; cUthd fhh;gd; il 
Mf;irL thAthdJ kPz;Lk;> epyf;fhpahfTk;> Mf;rp[dhfTk; khw 
,ayhJ. vdNt ,t;tpid kPshtpid vdg;gLk;. kPs;tpid kw;Wk; kPsh 
tpidf;F ,ilNaahd NtWghLfs; nfhLf;fg;gl;Ls;sd.  
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kPs;tpid kw;Wk; kPsh tpidf;F ,ilNaahd NtWghLfs;:  
 

kPs;tpid  kPsh tpid 
jFe;j #o;epiyapy; Kd;Ndhf;F 
kw;Wk; gpd;Ndhf;F tpidfs; 
eilngWk;  

Kd;Ndhf;F tpid kl;Lk; 
eilngWk; (gpd;Ndhf;F tpid 
eilngwhJ)  

Kd;Ndhf;F kw;Wk; gpd;Ndhf;F 
tpidfs; xNU Neuj;jpy; 
eilngWk; 

xNu jpirapy; kl;LNk eilngWk; 
tpid Kd;Ndhf;F tpidahFk; 

tpidahdJ rkepiyia milAk; tpidahdJ rkepiyia milahJ  
tpidgL nghUs;fs; KOtJk; 
tpidtpis nghUs;fshf khw 
,ayhJ 

tpidgL nghUs;fs; KOtJk; 
tpidtpis nghUs;fshf khwf; 
$baJ 

,t;tpid nkJthf eilngWk; Ntfkhf eilngWk; 
 
,t;tpidfs; gw;wpa gpw jfty;fis cq;fs; Nky; tFg;gpy; gbg;gPh;fs;  
 
Ntjptpidapd; Ntfk;: 
 
,Jtiu ehk; Ntjptpidfspd; gy;ntW tiffisAk;> 
tpidg;gLnghUs;fs;> tpisnghUs;fspd; ,ay;igAk; gw;wp tpthjpj;Njhk;. 
ehk; fPo;f;fz;l tpidfisf; fUJNthk;.  
 

• ,Uk;G JUg;gpbj;jy;  

• czT nrhpj;jy;  

• ngl;Nuhy; vhpjy;  

• ghiwfs; rpijtiljy;  
 

xt;nthU tpidAk; vt;tsT Ntfkhf eilngWfpwJ? kpf nkJthd 
tpidapypUe;J kpf Ntfkhd tpid tiu thpirg;gLj;J? vJ 
nkJthdJ? vJ NtfkhdJ? vd;gij vt;thW eP jPh;khdpg;gha;? xU 
tpid vt;tsT Ntfkhf eilngWfpwJ vd;gijj; jPh;khdpf;Fk; 
topfSs; xd;iwg; gw;wp ghh;g;Nghk;. Fwpj;j fhyj;jpw;Fg; gpwF xU 
Ntjptpidapy; <LgLk; tpidgL nghUs;fs;> cUthFk; tpisnghUs;fs; 
Mfpatw;wpd; msitf; fzf;fpL. vLj;Jf;fhl;lhf 100 fpuhk; 
Ntjpg;nghUs; tpidf;Fl;gLfpwJ vd;W fUJNthk;. xU kzp Neuj;jpw;Fg; 
gpwF 50 fpuhk; 'A' kPjKs;sJ vdf; nfhs;Nthk;.  

   A → tpisnghUs;  
kw;nwhU tifapy; 100 fpuhk; 'C' vd;w Ntjpg;nghUs; tpidg;gl;L xU 
kzp Neuj;jpw;Fg; gpwF 20 fpuhk; 'C' vQ;rpAs;sJ vdf; nfhs;Nthk;. 

   C → tpisnghUs;   
,g;nghOJ mjpNtfkhd tpid vJntd;W cd;dhy; $w ,aykh? Kjy; 
tpidapy; 50 fp tpidg;nghUs; tpisnghUshf khwpAs;sJ. Mdhy; 
,uz;lhk; tpidapy; 80 fp tpidgL nghUs; 1 kzp Neuj;jpy; 
tpisnghUshf khwpAs;sJ. vdNt ,uz;lhtJ tpid Ntfkhf 
eilngWfpwJ. ,e;j mstPl;L KiwNa tpidNtf Kiw vdg;gLk;.  
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"xU Ntjp tpidapd; Ntfk; vd;gJ xuyF Neuj;jpy; VjhtJ xU 
tpidgLnghUs; my;yJ tpisnghUs;fspd; msT my;yJ nrwptpy; 
Vw;gLk; khw;wkhFk;.  
 fPo;f;fz;l tpidiaf; fUJNthk;  
   A → B  
,t;tpidapd; Ntfk; gpd;tUkhW vOJg;gLfpwJ.  

  Ntfk; 
[ ] [ ]d A d B

dt dt
=− =+  

  ,q;F  
  (A) vd;gJ A ,d; nrwpthFk;  

  (B) vd;gJ B ,d; nrwpthFk;  
 
'vjph;f;Fwp' Neuj;ijg; nghWj;J A ,d; nrwpT Fiwtijf; fhl;LfpwJ.  
 
Neh;f;Fwp Neuj;ijg; nghWj;J B d; nrwpT $Ltijf; fhl;LfpwJ.  
 
Fwpg;G [  ] Fwp nrwpitf; Fwpf;fpwJ. 'd' vd;gJ fhyj;ijg; nghWj;J 
nrwptpy; Vw;gLk; kpfr; rpwpa khw;wj;ijg; Fwpf;fpwJ.  
 
tpidapy; tpidapd; Ntfk; Vd; Kf;fpaj;Jk; ngWfpwJ?  
 
tpid Ntfk; mjpfkhf ,Uf;Fk;NghJ Fwpg;gpl;l Neuj;jpy; mjpf msT 
tpisnghUs;fs; fpilf;Fk;. vdNt xU Ntjpapyhsh;f;F mjpf msT 
tpid tpis nghUs; ngUtjw;F tpidNtfk; Kf;fpakhdjhFk;. NkYk; 
tpidNtfkhdJ czT gjg;gLj;Jjypy; tpidapd; Ntfj;ij Fiwj;J 
czT nfl;LNghtij jtph;f;f Kf;fpakhdjhFk;.  
 
Ntjptpidfspd; Ntfj;ij ghjpf;Fk; fhuzpfs;:  
 
xU tpidapd; Ntfj;ij khw;w ,aYkh? tpidapd; Ntfj;ij khw;w 
,aYk;. v.fh. ,Uk;ghdJ JUg;gpbj;jy; ePhpy; eilngWtij tpl 
mkpyj;jpy; Ntfkhf eilngWk;. tpidapd; Ntfj;ij ghjpf;ff; $ba 
Kf;fpa fhuzpfs;.  
 
1. tpidgL nghUs;fspd; jd;ik  
2. ntg;gepiy 
3. tpidA+f;fp  
4. mOj;jk;  
5. tpidgL nghUspd; Gwg;gug;gsT  
 
tpidgL nghUs;fspd; jd;ik:  
Nrhbak;> i`l;NuhFNshhpf; mkpyj;Jld; Ntfkhf tpidGhpfpwJ. Mdhy;> 
mrpl;bf; mkpyj;Jld; nkJthf tpidGhpfpwJ.  
 
Vnddpy; i`l;NuhFNshupf; mkpyk;> mrpbf; mkpyj;ij tpl tpidjpwd; 
kpf;fJ. vdNt tpidgLnghUspd; ,ay;G tpidNtfj;ij ghjpf;fpwJ. 
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 2 Na(s) + 2HCl → 2NaCl(aq) + H2 (g) (Ntfkhf) 
 2 Na(s) + 2CH3COOH(aq) → 2CH3COONa(aq) + H2(g)(nkJthf) 
 
ii. tpidgL nghUspd; nrwpT 
 
 tpidgL nghUs;fspd; nrwpT mjpfupf;Fk; NghJ tpidNtfk; 
mjpfupf;fpwJ. Fwpg;gpl;l fd msT nfhz;l fiurypy; fiue;Js;s 
fiunghUspd; msNt nrwpT MFk;. nrwpT mjpfkhf ,Uf;Fk; NghJ 
Fwpg;gpl;l fdmstpy; Jfs;fspd; vz;zpf;if mjpfkhf fhzg;gLk;. 
vdNt tpidapd; NtfKk; mjpfhpf;Fk;. 
 
 Jj;jehf Jfs;fs;> 1 M i`l;NuhFNshupf; mkpyj;ijtpl 2 M 
i`l;NuhFNshupf; mkpyj;jpy; Ntfkhf tpid Gupfpd;wJ. 
 
iii. ntg;gepiy 
 
 ntg;gepiy caUk;NghJ tpidapd; NtfKk; mjpfupf;Fk;. Vnddpy; 
ntg;gk; mjpfupf;Fk; NghJ tpidgLnghUs;fspd; gpizg;Gfs; vspjpy; 
cile;J tpidapd; Ntfk; mjpfupf;fpwJ. miw ntg;gepiyapy; 
fhy;rpak; fhu;gNdl; nkJthf tpidGupAk; Mdhy; ntg;gg;gLj;Jk;NghJ 
tpidapd; Ntfk; mjpfupf;Fk;. 
 
 miw ntg;gepiyapy; itf;fg;gLk; czTnghUshdJ 
Fspu;rhjdg; ngl;bapy; itf;fg;gLk; czit tpl tpiuthf 
nfl;Lg;NghfpwJ. Fspu;rhjd ngl;bfs; ntg;gepiyahdJ miw 
ntg;gepiy tpl Fiwthf ,Uf;Fk;. tpidapd; Ntfk; Fiwthf 
,Ug;gjhy; czT nfl;Lg;NghFk; NtfKk; Fiwthf ,Uf;Fk;. 
 
iv. mOj;jk; 
 
 thAepiyapYs;s tpidgL nghUs;fspy; mOj;jk; mjpfupf;Fk; 
NghJ tpidapd; NtfKk; mjpfupf;Fk;. Vnddpy; mOj;jj;ij 
mjpfupf;Fk;NghJ tpidg;gL nghUs;fspd; Jfs;fs; kpf mUNf te;J 
mbf;fb Nkhjypy; <LgLfpd;wd. 
 
v. tpidA+f;fp 
 
 tpidA+f;fp vd;gJ tpidapy; Neubahf <LglhJ> Mdhy; 
mt;tpidapd; Ntfj;ij mjpfupf;Fk;. 
 
 nghl;lhrpak; FNshNul;il #LgLj;Jk; NghJ Mf;rp[d; kpff; 
Fiwthd Ntfj;jpy; ntspNaWfpwJ. Mdhy; khq;fdPR il Mf;i]il 
tpidgL nghUSld; Nru;j;j gpwF Mf;rp[d; ntspNaWk; Ntfk; 
mjpfupf;fpwJ. 
 



 

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

 

vi. tpidgL nghUs;fspd; Gwg;gug;gsT 
 
 Ntjptpidapy; fl;bahd tpidgL nghUs;fis tpl> J}shf;fg;gl;l 
tpidgL nghUs;fs; tpiuthf tpidGupAk;. 
 
 v.fh. fl;bahd fhy;rpak; fhu;gNdl;il tpl Jshf;fg;gl;l fhy;rpak; 
fhu;gNdl; i`l;NuhFNshupf; mkpyj;Jld; kpf tpiuthf tpidGupAk;> 
Vnddpy; J}shf;fg;gl;l fhy;rpak; fhu;gNdl;by; Gwg;gug;gsT mjpfsT 
,Ug;gjhy; tpid Ntfkhf epfo;fpwJ. 
 
rkepiy 
 
 kPs;tpidapy; Kd;Ndhf;F tpidAk;> gpd;Ndhf;F tpidAk; xNu 
Neuj;jpy; eilngWk;. Kd;Ndhf;F tpidapd; NtfKk;> gpd;Ndhf;F 
tpidapd; NtfKk; rkkhf ,Uf;Fk; NghJ tpid tpis nghUs;fs; 
cUthfhJ. ,e;j epiyf;F rkepiy vd;W ngau;. ,e;j epiyia 
mile;j gpwF> tpidgLnghUs; kw;Wk; tpidtpis nghUs;fspd; 
mstpy; khw;wk; Vw;gLtJ ,y;iy. xU Ntjptpidapy; vl;lg;gLk; 
rkepiyNa Ntjpr; rkepiy vdg;gLk;. 
 
 Ntjpr; rkepiy vd;gJ xU kPs;Ntjptpidapd; tpidgLnghUs; 
kw;Wk; tpid tpisnghUspd; nrwptpy; ve;j khw;wKk; epfohj epiy 
MFk;. rkepiyapy; 
 
 Kd;Ndhf;F tpidapd; Ntfk; = gpd;Ndhf;F tpidapd; Ntfk; 
 
tpsf;fk; 
 
 tpidapd; njhlf;fj;jpy; Kd;Ndhf;F tpidapd; NtfkhdJ> 
gpd;Ndhf;F tpidapd; Ntfj;ij tpl mjpfk;. ,Ue;j NghjpYk; tpid 
eilngWk; nghOJ tpidgLnghUspd; nrwpT FiwfpwJ kw;Wk; 
tpidtpisnghUspd; nrwpT mjpfupf;fpwJ. tpidNtfk; vd;gJ 
nrwpTf;F Neu;tpfpjj; njhlu;GilaJ Mifahy; Kd;Ndhf;F tpidapy; 
tpidgL nghUspd; nrwpT Neuj;ijg; nghUj;J Fiwtjhy;> 
tpidNtfKk; FiwfpwJ. mNjNghy; gpd;Ndhf;F tpidapd; tpidNtfk; 
mjpfupf;fpwJ. 
 
 xU Fwpg;gpl;l epiyapy;> ,U tpidfspd; tpidNtfKk; 
rkkhfpd;wd. ,e;epiyapy;> tpidgL kw;Wk; tpisnghUspd; nrwpT 
Neuj;ij nghUj;J khWtjpy;iy. ,e;j epiyia rkepiy vd;fpNwhk;. 
 
 fhy;rpak; fhu;gNdl; rpije;J fhy;rpak; Mf;irlhfTk;> fhu;gd; 
ilMf;irlhfTk; khWk; tpidiaf; fUJNthk;. ,e;j tpid xU 
kPs;tpid. xU Ntjptpidapd; NtfkhdJ vt;tsT tpiuthf mjd; 
tpidgL nghUs;fspd; msT FiwfpwJ vd;gij rhu;e;jjhFk;. ,e;j 
tpid> xU %ba fydpy; eilg;ngw;why; mJ Ntjpr; rkepiyia 
milAk;. 
 
  CaCO3(s)  CaO(s) + CO2(g) 
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 CaCO3d; rpijT = CaO kw;Wk; CO2 
 tpidNtfk;   Nru;fif tpidapd; Ntfk; 
 
Ntjpapay; khw;wq;fs; kl;Lkpd;wp ,aw;;gpay; khw;wq;fSk; rkepiyia 
mila ty;yJ. 
 
%ba fydpy; itf;fg;gl;l ePuhdJ> MtpahFk; NghJ ePuhtpahf khwp 
fydpy; xU mOj;jij Vw;gLj;JfpwJ. xU Fwpg;gpl;l epiyapy; ePuhtp 
Fsph;e;J ePuhf khWfpwJ. ,t;thW Mtp RUq;Fk; Ntfk; ePuhtpahf khWk; 
NtfKk; rkkhFk; NghJ> ,e;epfo;T rkepiyia milfpwJ.  

     
,e;epiyapy; (,uz;L epiyfspy;) ePhpd; fd msTk;> ePuhtpapd; fd 
msTk; khwhJ. ,J xU ,aw;gpay; khw;wk; MFk;. vdNt ,k;khw;wj;jpy; 
vl;lg;gLk; rkepiy ,aw;gpay; rkepiy vd;W miof;fg;gLfpwJ. 
,aw;gpay; rkepiy vd;gJ midj;J epiyfspYk; fdmsT khwhJ. 
(ePuhtp> ePh;).  
 
rkepiyapd; gz;Gfs;;  
 

1. Ntjpr; rkepiyapy; Kd;Ndhf;F tpidapd; NtfKk;> gpd;Ndhf;F 
tpidapd; NtfKk; rkk;.  
 

2. Neuj;ij nghUj;J mOj;jk;> nrwpT> epwk;> mlh;j;jp> ghFepiy 
Nghd;wit khwhJ.  
 

3. Ntjpr; rkepiy vd;gJ xU ,aq;Fr; rkepiy Vnddpy; 
Kd;Ndhf;F tpidAk;> gpd;Ndhf;F tpidAk; njhlh;e;J epiyahf 
ele;J nfhz;bUf;Fk;.  
 

4. ,aw;gpay; rkepiyapy;> midj;J epiyikfSk; khwhj fdsitg; 
ngWfpd;wd.  
 

fhw;wilf;fg;gl;l Fsph;ghdq;fspy; fhh;gd; il Mf;irL ePHpy; 
fiuf;fg;gl;L (Nrhlh) xU ghl;ypy; itf;fg;gl;Ls;sJ. thA ntspNawh 
tz;zk; milf;fg;gl;Ls;s epiyapy; ghl;ypy; fiuf;fg;gl;l fhh;gd; il 
Mf;irL thATk; (fhh;ghdpf; mkpyk;)> thA epiy fhh;gd; il Mf;irL 
thATk; xd;Wld; xd;W rkepiyapy; cs;sd. ePq;fs; ghl;biyj; 
jpwe;jTld; thAepiy fhh;gd; il Mf;irL ntspNaWfpwJ. vdNt 
fiuf;fg;gl;l fhh;gd; il Mf;irL thA ntspNaWk; nghUl;L fiuah 
epiyf;F kPz;Lk; jpUk;GfpwJ. vdNt jhd; eP ghl;biyj; jpwe;J ePz;l 
Neuk; itf;Fk; nghOJ fhh;gd; ilMf;irL midj;Jk; ntspNawp CO2 
,y;yhj jputkhf khWfpwJ.  
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ePhpd; madpg; ngUf;fk;:  
 
J}a ePh; xU kpd;flj;jhg; nghUs; vd;W ngUk;ghYk; fUjg;gl;lhYk; 
Jy;ypakhd mstPLfs; J}a ePh; rpwpjsT kpd;rhuj;ijf; flj;JfpwJ 
vd;gijf; fhl;LtJ fz;lwpag;gl;Ls;sJ. ,J ePhpd; jd; madpahjy; 
tpisthy; eilngWfpwJ. ePhpd; Ra my;yJ Ra madpahjy; vd;gJ 
,U ePh; %yf;$Wfs; ,ize;J madpfisr; Njhw;Wtpf;Fk; epfo;tjhFk;. 
,e;epfo;tpd; NghJ xU ePh; %yf;$wpypUe;J xU GNuhl;lhd; kw;nwhU ePh; 
%yf;$Wf;F khw;wg;gl;L> i`l;uhf;i]L madpfs; cUthfpd;wd. 
GNuhl;lhd; kw;nwhU ePH; %yf;$Wld; Nrh;e;J i`l;Nuhdpak; madpahf 
fPo;f;fz;lthW cUthfpwJ.  
 

   
 
,t;thW cUthFk; i`l;Nuhdpak; madp xU typikahd mkpyk; 
MFk;. i`l;uhf;rpy; madp xU typikahd fhuk; MFk;. vdNt mit 
cUthdTld; kPz;Lk; ,ize;J ePiuj; jUfpd;wd. ,J xU kPs; 
tpidahFk;. NkYk; ,t;tpid tpiutpy; rkepiyia milfpwJ. vdNt 
cUthd madpfspd; nrwpT kpff; FiwthFk;. ,e;j i`l;uhf;rpy; 
kw;Wk; i`l;Nuhdpak; madpapd; nrwpTfspd; ngUf;Fj; njhifNa ePhpd; 
madpg;ngUf;fk; vdg;gLfpwJ. ,J vd;wiof;fg;gLfpwJ. ,J Kwfzpjr; 
rkd;ghlhf fPo;f;z;lthW Fwpf;fg;gLfpwJ.  
 

     
[H3O+] I vspikahf [H+] vd vOjyhk;. vdNt ePhpd; 
madpg;ngUf;fj;ij vd vOjyhk;.  
,jd; myF Nkhy;2 nlrpkP-625°C ,jd; kjpg;G 1.00 × 10-14 
 
pH msTNfhy;:  
 
ePhpd; Ra madpahjy; gz;gpdhy; vy;yh ePh;f;fiury;fSk; i`l;u[d; 
kw;Wk; i`l;uhf;rpy; madpfisf; nfhz;bUf;Fk;. ,jDld; ePhpy; 
fiuf;fg;gLk; Nrh;kq;fSk; madpahjYf;Fl;gl;L i`l;u[d; my;yJ 
i`l;uhf;rpy; madpfisj; juyhk;. ,e;j madpfspd; nrwpT xU 
fiurypd; mkpyj;jd;ik my;yJ fhuj;jd;ikia jPh;khdpf;fpwJ.  
 
pH msTNfhy; xU fiurypd; i`l;u[d; madpf; nrwpit msf;f 
cjTk; xU mstPlhFk;.  
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pH vd;w FwpaPl;by; 'p' vd;gJ 'potensz' vd;w n[h;kdpar; nrhy;iyf; 
Fwpf;Fk;. ,jd; nghUs; Power vd;gjhFk;. ,J nld;khh;f; ehl;ilr; 

Nrh;e;j caphp Ntjpapay; tpQ;Qhdp S.P.L. rhud;rd;  
 
vd;gtuhy; 1909 Mk; Mz;L Kd;nkhopag;gl;lJ. pH mstPL vd;gJ 0 
Kjy; 14 Kba cs;s vz;fisf; nfhz;l mstPlhFk;. ,J xU 
fiury; mkpykh? fhukh? my;yJ eLepiyj;jd;ik tha;e;jjh vd 
Fwpg;gpl cjTfpwJ.  

• mkpyq;fspd; pH kjpg;G 7 I tpl FiwT  

• fhuq;fspd; pH kjpg;G I tpl mjpfk;  

• eLepiyf; fiurypd; pH kjpg;G 7f;F rkk; 
pH vd;gij i`l;u[d; madpr; nrwptpd; gj;ij mbg;gilahff; nfhz;l 
klf;ifapd; vjph; kjpg;ghFk;.  

    
rpy nghUs;fspd; pH kjpg;G fPo;fz;l ml;ltizapy; jug;gl;Ls;sJ.  
 
 nghJthd mkpyq;fs;  pH  nghJthd fhuq;fs;  

1. HCl (4%)  0 ,uj;j gpsh];kh  7.4 

2. tapw;wpy; (,iug;ig) cs;s 
mkpyk; 

1 Kl;il nts;isf;fU  8. 

3. vYkpr;ir rhW  2 fly; ePH; 8. 

4. tpdpfh; (mrpl;bf; mkpyk;)  3 rikay; Nrhlh  9 

5. MuQ;R gok; 3.5 mkpy ePf;fp  10 

6. Nrhlh ePh;> jpuhl;ir  4 mk;Nkhdpah ePH; 11 

7. Gspj;j ghy; 4.5 Rz;zhk;G ePh; 12 

8. J}a ghy;  5 tbfhy; Rj;jkhf;Fk; 
nghUs;  

13 

9. kdpjdpd; ckpo;ePh;  6 – 8 vhpNrhlh  (4%NaOH) 14 

10 J}a ePh;  7 nkf;dPrpah ghy;kk; 10 

11. jf;fhspr; rhW 4.2   

12. fh/gp 5.6   
 
pH jhisf; nfhz;L xU fiurypd; pH I vt;thW mstplyhk;?  

xU fiurypd; pH kjpg;gpid nghJ epwq;fhl;b xd;wpd; cjtpahy; 
fz;lwpa KbAk;. ,e;epwq;fhl;b rpy rhaq;fspd; fyitahFk;. ,J 
fiuryhfNth my;yJ jhs; tbtpNyh gad;gLj;jg;gLfpwJ.  
 
gs;sp Ma;tf mstpyhd pH mstPl;Lf;F pH jhis gad;gLj;JtJ xU 
nghJthd KiwahFk;. xU pH jhs; epwq;fhl;bfspd; fyitahy; MdJ. 
,J nfhLf;fg;gl;l ,y; Fwpg;gpl;l epwj;ijf; fhl;LfpwJ. epwq;fhl;bapd; 
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FLitNahL (ghl;bNyhL) xU epw topfhl;b jug;gLfpwJ my;yJ 
epwq;fhl;b ePs;tbt fhfpjj;Jz;Lfs; jug;gLfpd;wd. ,j;jhs;fs; pH 
jhs;fs; vd miof;fg;gLfpd;wd. xU Jsp Nrhjid fiury; nghJ 
epwq;fhl;bAld; Nrh;f;fg;gl;L my;yJ pH jhspy; itf;fg;gl;L 

epwg;gl;baYld; njhlh;GgLj;jp pH kjpg;G fz;lwpag;gLfpwJ. ,t;thW 
fz;lwpag;gLk; kjpg;Gfs; Njhuhakhd kjpg;GfNs MFk;. nghJthf kdpj 
uj;jj;jpd; pH kjpg;G 7.4 MFk;.  
 
md;whl tho;tpd; pH d; gq;F:  
 
jhtuq;fSk;> tpyq;FfSk; pH rhh;e;j czh;Ts;sitah?  

ekJ clyhdJ 7.0 Kjy; 7.8 tiu cs;s pH vy;iy rhh;e;J Ntiy 
nra;fpwJ. caphpdq;fs; xU FWfpa vy;iyf;Fs; kl;LNk caph; tho 
,aYk;. ek; clypy; cs;s jputq;fs; ntt;NtW pH kjpg;Gfisf; 
nfhz;lit. vLj;Jf;fl;lhf kdpj uj;jj;jpd; pH kjpg;G 7.35 ypUe;J 7.45 
MFk;. ,e;j kjpg;gpypUe;J Fiwe;jhNyh my;yJ mjpfhpj;jhNyh> mJ 
Nehia cz;lhf;Fk;.  
 
kdpj nrhpkhd kz;lyj;jpy; pH kjpg;G:  
ekJ ,iug;ig i`l;NuhFNshhpf; mkpyj;ij Ruf;fpwJ vd;gJ xU 
tpag;G+l;Lk; nra;jpahFk;. ,e;j mkpyk; ,iug;igia ghjpf;fhky; 
czitr; nrhpf;f cjTfpwJ. rhpahd nrhpkhdk; ,y;yhjNghJ 
,iug;igahdJ $Ljyhd mkpyj;ijr; Rue;J typiaAk;> vhpr;riyAk; 
Vw;gLj;JfpwJ. ,iug;igapy; cs;s jputj;jpd; Njhuhakhd pH kjpg;G 2.0 
MFk;.  
 
pH khw;wk; - gw;rpijTf;Ff; fhuzk;:  

kdpj ckpo;ePhpd; pH kjpg;G 6.5 – 7.5 tiu cs;sJ. ekJ gw;fspd; 
Nkw;gug;G glykhdJ fy;rpak; gh];Ngl; vd;w kpff; fbdkhd 
nghUspdhy; MdJ. Vnddpy; ckpo; ePhpd; pH 5.5 f;Fk; fPNo 
FiwAk;nghOJ gw;fspd; Nkw;gug;G glyk; (vdhky;) ghjpf;fg;gLfpwJ. 
,J gw;rpijT vdg;gLfpwJ. nghJthf ehk; gad;gLj;jg;gLk; gw;girfs; 
fhuj;jd;ik nfhz;lit. ,it $Ljy; mkpyj;jd;ikia eLepiyahf;fk; 
nra;J gw;rpijitj; jLf;fpd;wd.  
 
kz;zpd; pH 
tptrhaj;jpw;F kz;zpd; pH kpf Kf;fpaj;Jtk; tha;e;jJ. rpl;hpf; mkpyk; 
nfhz;l goq;fs; rw;W fhuj;jd;ik cs;s kz;zpYk;> ney; 
mkpyj;jd;ik nfhz;l kz;zpYk;> fUk;G eLepiyj;jd;ik nfhz;l 
kz;zpYk; tsUk;.  
 
kio ePhpd; pH  
kio ePhpd; pH kjpg;G Vwf;Fiwa 7 MFk;. ,J> kioePH; 
eLepiyj;jd;ikahdJ kw;Wk; J}a;ikahdJ vd;gijf; Fwpf;fpwJ. 
tspkz;lyf; fhw;W ry;gh; il Mf;irL> iel;u[d; Mf;irLfs; Mfpa 
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thAf;fshy; khRgLk; nghOJ mit kioePhpy; fiue;J pH kjpg;ig 7 
I tplf; Fiwar; nra;fpd;wd. ,t;thW kioePhpd; pH 7 I tpl FiwAk; 
nghOJ mk;kio mkpykio vdg;gLfpwJ. ,e;j mkpykio ePh; MWfspy; 
Nruk; nghOJ mtw;wpd; pH I Fiwf;fpd;wd. ,jdhy; ePh;tho; 
caphpfspd; tho;T ghjpf;fg;gLfpwJ.  
 
fzf;fPLfs;:  
pH vd;gJ i`l;u[d; madp nrwptpd; gj;ij mbg;gilahf nfhz;l 
klf;ifapd; vjph; kjpg;ghFk;.  
  pH = -log10 (H+)  
v.fh: 0.01 M HNO3fiurypd; pH kjpg;G fhz;f.  
jPh;T:  
  (H+) = 0.01  
  pH = -log10(H+)  
  pH = -log10 (0.01) 
  pH = -log10 (0× 10-2)  
  pH = -(log10 1-2 log1010)  
  pH = 0 + 2 ×log1010 
  pH = 0 + 2 × 1 = 2  

  pH = 2  
pOH vd;gJ i`l;uhf;rpy; madpr; nrwptpd; gj;ij mbg;gilahf 
nfhz;l klq;ifapd; vjph; kjpg;ghFk;.  
   pOH = -log10(OH-)  
v.fh: xU fiurypd; i`l;uhf;rpy; madp nrwpT 1 × 10-9 M vdpy; 
mf;fiurypd; POH kjpg;G vd;d?  
  pOH = -log10 (OH-) 
  pOH = -log10 (1 ×10-9)  
  pOH = -(log10 1.0 + log1010-9)  
  pOH = -(0 – 9 log1010) 
  pOH = -(0 - 9)  
  pOH = 9 
pH kw;Wk; pOH f;F cs;s njhlh;G  
 
xU epH;f;fiurypd; pH kw;Wk; pOH- f;F ,ilNaahd njhlh;ig 
fPo;f;fz;l rkd;ghl;bd; %yk; mwpayhk;.  
   pH + pOH = 14  
fiurypd; pH kw;Wk; pOH y; VNjDk; xU kjpg;G njhpe;jhy; kw;nwhd;iw 
vspjhf fzf;fplyhk;.  
v.fh. xU fiurypd; pOH kjpg;G 11.76 vdpy; mf;fiurypd; pH kjpg;G 
fhz;f.  
  pH = 14 – pOH  
  pH = 14 – 11.76 = 2.24  
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fzf;Ffs;:  
v.fh: 1  
0.001 M nrwpTs;s i`l;Nuh FNshhpf; mkpyj;jpd; fiurypd; pH 
kjpg;ig fhz;f.  
jPh;T:  
HCl vd;gJ typik kpFe;j mkpyk; vd;gjhy; KOtJk; madpahf khWk; 
fPo;fz;lthW. 
  HCl(aq) → H+

(aq) + Cl-
(aq) 

Nkw;fz;l nraypy; xU Nkhy; HCl xU Nkhy; H+madpfis jUk;. 

Mifahy; H+madpapd; nrwpthdJ i`l;Nuh FNshhpf; (HCl) mkpy 

nrwpTf;F rkk;. (0.001 M my;yJ 1.0 × 10-3Nky; yp-1)  

      pH = - log10(H+) = -log1010-3 
   = -(-3 ×log1010)  
   = - (-3 ×1) = 3  
   pH = 3  
v.fh: 2 
5 × 10-5Nkhy;-1 nrwpT nfhz;l ePh;j;j ry;gpA+hpf; mkpyj;jpd; pH kjpg;G 
vd;d?  
jPh;T:  
 ePhpy;> ry;gpA+hpf; mkpyk; gphpAk; Kiw  
  H2SO4(aq) → 2H+

(aq) + SO4
2-(

aq)  
fiurypy; xt;nthU Nkhy; ry;gpA+hpf; mkpyk;> ,uz;L Nkhy; 
H+madpfis jUk;. xU ypl;lh; H2SO4fiurypy; 5 × 10-5Nkhy; 

H2SO4,Uf;Fk;. 2 ×5 ×10-5 = 10 ×10-5my;yJ H+madpfis xU ypl;lhpy; 

1.0 ×10-4Nkhy;  

(H+) = 1.0 ×10-4Nkhy; ypl;lh;-1 

pH = -log10 (H+) 
 = -log1010-4 
 = -(-4 ×log1010)  
 = -(-4 × 1) = 4  

pH = 4  
 
v.fh: 3 
1 ×10-4Nkhy; NaOH fiurypy; cs;s pH kjpg;ig fhz;f.  
jPh;T:  
 NaOH vd;gJ typikahd fhuk; kw;Wk; mf;fiuriy 
fPo;fz;lthW gphpif milfpwJ.  
  NaOH(aq) → Na+

(aq) +  OH-
(aq) 

xU Nkhy; NaOH MdJ xUNkhy; OH+ madpfis ,jpypUe;J 
 jUk;.  
  (OH-) = 1 × 10-4Nky; ypl;lh;-1 
  pOH = -log10(OH-) 
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   = -log10 (10-4)  
   = - (-4 ×log1010) 
   = -(-4) = 4  
   pH + POH = 14  
   pH = 14 – POH  
    = 14 – 4  
    = 10  
  
v.fh: 4  
xU fiurypd; i`l;u[d; madpapd; nrwpT 1 ×10-8Nky; yp vdpy; 

mf;fiurypd; pH kjpg;ig fhz;f.  
jPh;T:  
,q;F ePh;j;j fiuryhf cs;sjhy; nfhLf;fg;gl;Ls;s nrwpthdJ 
mkpyj;ijNah> fhuj;ijNah Fwpg;gJ ,y;iy. Mdhy; madpfis 
Fwpf;Fk;. vdNt fPo;fz;lthW fzf;fplyhk;.  
  pH = -log10[H+] 
  [H+] = 1.0 × 10-8Nkhy; ypl;lh;-1 

  pH = -log10[10-8] 
   = -(-8 ×log1010)  
   = -(-8 ×1) = 8 
v.fh: 5   
xU fiurypd; pH kjpg;g 4.5 vdpy; pOH kjpg;igf; fhz;f.  
jPh;T  
  pH + pOH = 14  
  pOH = 14 – pH  
  pOH = 14 – 4.5 = 9.5  
  pOH = 9.5  
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12 tJ Ntjpapay;- II 
 

myF 8 
 

madpr; rkepiy 
 
mhPdpa]; nfhs;if 
 

mkpyq;fs; kw;Wk; fhuq;fs; gw;wpa goikahd nfhs;iffspy; 
xd;W ];tPld; ehl;L Ntjpapayhsh; ];thd;Nl mhPd;a]; vd;gtuhy; 
Kd;nkhopag;gl;lJ. mthpd; $w;Wg;gb mkpyk; vd;gJ> ePh;f;fiurypy; 
gphpifaile;J i`l;u[d; madpfis juty;y xU Nrh;kkhFk;. 
vLj;Jf;fhl;lhf HCL, H2SO4 Nghd;wit mkpyq;fshFk;. ePh;f;fiurypy; 
mtw;wpd; gphpifahjy; gpd;tUkhW Fwpg;gplg;gLfpwJ.  

HCL (g) H+(aq)+ Cl- (aq) 
 

ePh;f;fiurypYs;s H+ madpahdJ mjpfstpy; ePNuw;wkile;J 

fhzg;gLfpwJ. nghJthf H3O+ vd Fwpg;gplg;gLfpd;wd. [H(H2O)]+ 

vd;gJ GNuhl;lhdpd; kpf vspa ePNuwp mikg;ghFk;. ,ij Fwpg;gpl H+ 

kw;Wk; H3O+ Mfpa ,uz;ilAk; gad;gLj;JNthk;. 
,Nj Nghy> fhuk; vd;gJ> ePh;f;fiurypy; gphpifaile;J i`l;uhf;]py; 
madpfis juty;y xU Nrh;kkhFk;. vLj;Jf;fhl;lhf> NaOH, Ca(OH)2 
Nghd;w Nrh;kq;fs; fhuq;fshFk;. 

Ca(OH)2 Ca2+ (aq) + 2OH- (aq) 
 
mhPdpa]; nfhs;ifapd; tuk;Gfs; 
 

i) Mrpl;Nlhd;> nll;uhi`l;Nuh/g;Auhd; Nghd;w fhpk fiug;ghd;fspy; 
mkpy kw;Wk; fhuq;fspd; gz;gpid mhPdpa]; nfhs;if 
tpsf;ftpy;iy 

ii) i`l;uhf;]py; njhFjpia nfhz;buhj mk;Nkhdpah (NH3) 
Nghd;w Nrh;kq;fspd; fhuj;jd;ikapid ,f;nfhs;if 
tpsf;ftpy;iy. 

 
nyshp – g;uhd;];ll; nfhs;if (GNuhl;lhd; nfhs;if) 
 

1923 Mk; Mz;L> nyshp kw;Wk; g;uhd;];ll; MfpNahh; mkpyq;fs; 
kw;Wk; fhuq;fs; gw;wpa kpfg; nghJthd xU nfhs;ifia 
Kd;nkhope;jdh;. mth;fspd; nfhs;ifg;gb> mkpyk; vd;gJ kw;nwhU 
nghUSf;F xU GNuhl;lhid toq;ff;$ba xU nghUshFk;. fhuk; 
vd;gJ kw;nwhU nghUspypUe;J xU GNuhl;lhid Vw;ff;$ba xU 
nghUshFk;. mjhtJ> mkpyk; vd;gJ xU GNuhl;lhd toq;fp> kw;Wk; 
fhuk; vd;gJ xU GNuhl;lhd; Vw;gp. 
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i`l;u[d; FNshiuil ePhpy; fiuf;Fk;NghJ> mJ> ePh; 
%yf;$Wf;F xU GNuhl;lhid toq;FfpwJ. mjhtJ HCI xU 

mkpykhfTk;> H2O xU fhukhfTk; ele;Jnfhs;fpd;wd. mkpyj;jpypUe;J 
fhuj;jpw;F GNuhl;lhd; khw;wg;gLk; epfo;it gpd;tUkhW Fwpg;gplyhk;. 

HCI + H2O  H2O+ +CI- 

 
mk;Nkhdpahit ePhpy; fiuf;Fk;NghJ mJ ePhpypUe;J xU 

GNuhl;lhid Vw;Wf; nfhs;fpwJ. ,e;j Neh;tpy;> mk;Nkhdpah (NH3) 
%yf;$W xU fhukhfTk; H2O %yf;$W mkpykhfTk; nray;gLfpd;wd. 
tpidahdJ gpd;tUkhW Fwpg;gplg;gLfpwJ. 

H2O +NH3  NH4
++OH- 

 

,jd; kWjiy tpidia gpd;tUk; rkepiyapy; fUJNthk;. 
HCI        +      H2O      H2O+  + CI- 

GNuhl;lhd; toq;fp (mkpyk;) GNuhl;lhd; Vw;gp    GNuhl;lhd; toq;fp (mkpyk;) GNuhl;lhd; Vw;gp ( fhuk;) 
 

H3O+ MdJ CI- f;F xU GNuhl;lhid toq;fp HCI I  
cUthf;FfpwJ. mjhtJ tpisnghUl;fSk; mkpyk; kw;Wk; fhuq;fshf 
nray;gLfpd;wd. nghJthf> nyshp g;uhd;];ll; (mkpyk;- fhu) tpidia 
gpd;tUkhW vOjg;gLfpwJ. 

mkpyk;1 + fhuk;2  mkpyk;2 + fhuk;1 
 

xU GNuhl;lhid toq;fpa gpwF vQ;rpAs;s gFjp xU fhukhFk;. 
(fhuk;) NkYk; ,J g;uhd;];ll; mkpyj;jpd; (mkpyk;) ,izfhuk; 
vd;wiof;fg;gLfpwJ. mjhtJ xU GNuhl;lhdhy; kl;Lk; NtWgLk; 
Ntjpf;$Wfs; ,izmkpy – fhu ,ul;ilfs; vd;wiof;fg;gLfpd;wd. 

 

 

HCI kw;Wk; CI- , H2O kw;Wk; H3O+ Mfpad ,uz;Lk;> ntt;NtW 

,izmkpy – fhu ,ul;ilfshFk;. mjhtJ CI- vd;gJ HCI 
mkpyj;jpd; ,iz fhuk; (my;yJ) HCI vd;gJ CI-madpapd; 

,izmkpyk; MFk;. ,Nj Nghy H3O+ vd;gJ H2O tpd; ,izmkpyk; 
MFk;. 
 
nyshp – g;uhd;];ll; nfhs;ifapd; tuk;Gfs; 
 

i. BF3 , AICI3 Nghd;w GNuhl;lhd;fis toq;f ,ayhj Nrh;kq;fSk; 
mkpyq;fs; Nghy nray;gLtij ,f;nfhs;if tpsf;ftpy;iy. 
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Y}ap nfhs;if 
 

1923 Mk; Mz;L fpy;gh;l; N.Y}ap vd;gth;> mkpy kw;Wk; fhuq;fs; 
gw;wpa kpfg; nghJthd xU nfhs;ifia Kd;nkhope;jhh;. ,th; vyf;l;uhd; 
,ul;ilfis fUj;jpw;nfhz;L xU Nrh;kj;ij mkpyk; my;yJ fhuk; vd 
tiuaWj;jhh;. ,thpd; fUj;Jg;gb> vyf;l;uhd; ,ul;ilia Vw;Wf;nfhs;Sk; 
Nrh;kk; mkpyk; MFk;. fhuk; vd;gJ vyf;l;uhd; ,ul;ilia toq;Fk; 
Nrh;kkhFk;. ,j;jifa Nrh;kq;fis ehk; Y}ap mkpyq;fs; kw;Wk; Y}ap 
fhuq;fs; vd miof;fpNwhk;. 

 
Y}ap mkpyk; vd;gJ xU Neh;kpd; madp(my;yJ) xU vyf;l;uhd; 

Fiw %yf;$W MFk;. Y}ap fhuk; vd;gJ xU vjpuadp (my;yJ) 
Fiwe;jgl;rk; xU jdpj;j ,ul;il vyf;l;uhd;fis nfhz;l eLepiy 
%yf;$W MFk;. 

 
Nghuhd; l;iuG@iuL kw;Wk; mk;Nkhdpah Mfpatw;wpw;fpilNa 

epfOk; tpidia fUJNthk;. 

 
vyf;l;uhd; Fiw –  vyf;l;uhd; ,ul;il toq;fp $l;L Ntjpg;nghUs; 

(Y}ap]; mkpyk;) -     (Y}ap]; fhuk;) 

 
,q;F Nghuhd; mZ xU fhypahd 2p Mh;gpl;lhiyf; 

nfhz;Ls;sJ. ,J mk;Nkhdpahthy; toq;fg;gLk; jdpj;j vyf;l;uhd; 
,ul;ilia Vw;Wf;nfhz;L xU Gjpa <jy; rfg;gpizg;ig 
cUthf;FfpwJ. mizTr; Nrh;kq;fspYs;s <dpfs;> Y}ap fhuq;fshfTk;> 
<dpfsplkpUe;J jdpj;j vyf;l;uhd; ,ul;ilfis Vw;Wf;nfhs;Sk; ika 
cNyhf mZ my;yJ madpahdJ Y}ap mkpykhfTk; nray;gLfpwJ 
vd;gij ehk; Kd;dNu fw;wwpe;Njhk;. 
 

Y}ap mkpyq;fs; Y}ap fhuq;fs; 
 

BF3, AICI3, BeF2 Nghd;w 
vyf;l;uhd; Fiw %yf;$Wfs; 

Xd;W my;yJ mjw;F Nkw;gl;l 
jdpj;j vyf;l;uhd; ,ul;ilfis 
nfhz;Ls;s %yf;$Wfs; 
NH3, H2O, R-O-H, R-O-R. R-
NH2 

 
Midj;J cNyhf madpfs; 
(my;yJ) mZf;fs; 
vLj;Jf;fhl;Lfs;: Fe2+ , Fe3+ Cr3+ 
, Cu2+ 

Nghd;wit… 
 

midj;J vjpuadpfs; 
vLj;Jf;fhl;Lfs;:F-,CI- ,CN- ,SCN- 

,SO4
2- 

Nghd;wit… 

xU KidTw;w ,ul;il fhh;gd; - fhh;gd; 
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gpizg;ig nfhz;Ls;s 
%yf;$Wfs;: 
vLj;Jf;fhl;Lfs; : SO2 , C O2, 
SO2 
Nghd;wit… 

gy;gpizg;Gfis nfhz;Ls;s 
%yf;$Wfs;. 
vLj;Jf;fhl;Lfs;: CH2=C H2, CH 
CH 
Nghd;wit… 
 

fhypahd d – Mh;gpl;lhy;fis 
nfhz;bUg;gjhy; jd;Dila 
vz;kj;ij ePl;bf;nfhs;Sk; ika 
mZit ngw;Ws;s %yf;$Wfs;. 
vLj;Jf;fhl;Lfs;: SiF4= SF4, 
FeCI3 
Nghd;wit… 
 
 

midj;J cNyhf Mf;irLfs; 
vLj;Jf;fhl;Lfs; : CaO, MgO, 
Na2O 
Nghd;wit… 
 

fhh;gd; Neuadp (CH3)3 C+ fhh;gd; vjpuadp CH3
- 

 
vLj;Jf;fhl;L 
 

gpd; tUk; tpidapy; cs;s Y}ap mkpyk; kw;Wk; Y}ap fhuq;fis 
fz;lwpf> 

Cr3+ + H2O → [ Cr(H2O)6]3+ 

 
madpapd; ePNuw;wj;jpy;> xt;nthU ePh; %yf;$Wk; xU vyf;l;uhd; 

,ul;ilia Cr3+ madpf;F toq;Ftjhy; n`f;]hmf;FthFNuhkpak; (III) 
madp vDk; ePNuw;wk; ngw;w madp cUthfpwJ. mjhtJ Cr3+ madp 

Y}ap mkpykhfTk; kw;Wk; H2O %yf;$W Y}ap fhukhfTk; 
nray;gLfpd;wd. 
 
8.2 mkpyq;fs; kw;Wk; fhuq;fspd; typik: 
 

xU Nkhy; Nrh;kj;ij H2O y; fiuf;Fk;NghJ cUthFk; H3O+ 

my;yJ H+ madpfspd; nrwpitf; nfhz;L mkpyq;fs; kw;Wk; 
fhuq;fspd; typik eph;zapf;fg;gLfpwJ. nghJthf> mkpyq;fs; kw;Wk; 
fhuq;fis typik kpFe;jit my;yJ typik Fiwe;jit vd 
tifg;gLj;jyhk;. typik kpf;f mkpyk; vd;gJ ePhpy; KOikahf 
gphpifailfpwJ. typik Fiwe;j mkpyk; gFjpasNt ePhpy; 
gphpifailfpwJ. 
gpd;tUk; nghJthd rkepiyia fUj;jpw;nfhz;L xU mkpyj;jpd; (HA) 
typikia fzpjtpayhf tiuaWg;Nghk;. 

HA + H2O  H3O++A- 

     mkpyk;1 fhuk;1  mkpyk;2  mkpyk;1 
 

Nkw;fhz; madpahjy; tpidf;fhd rkepiy khwpyp gpd;tUk; 
rkd;ghl;lhy; Fwpg;gplg;gLfpwJ. 
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K= 3

2

[ ][ ]

[ ][ ]

H O A

HA H O

+ −

 

Nkw;fhz; rkd;ghl;by; H2O kpf mjpfstpy; cs;sjhYk;> 
mbg;gilapy; khwhky; cs;sjhYk; mjd; nrwpit ehk; xJf;fptpl 
KbAk;. 

Ka= 3
[ ][ ]

[ ]

H O A

HA

+ −

 

,q;F Ka vd;gJ mkpyj;jpd; madpahjy; khwpyp my;yJ 
gphpifkhwpyp vd;wiof;fg; gLfpwJ. xU mkpyj;jpd; typikia ,J 
msf;fpwJ. HCI, HNO3 Nghd;w mkpyq;fs; Vwf;Fiwa KOikahf 

madpAWfpd;wd. vdNt mit cah; Ka kjpg;Gfis (25C y; HCI  ,d; 

Ka kjpg;G 2 X106) ngw;Ws;sd. /ghh;kpf; mkpyk; (25C y; Ka=1.8 x 10-4) 

mrpl;bf; mkpyk; (25C  y; Ka=1.8 x 10-5) Nghd;w mkpyq;fs; fiurypy; 
gFspasNt madpAWfpd;wd. ,j;jifa Neh;Tfspy;> madpAwh mkpy 
%yf;$WfSf;Fk;> gphpifaile;j madpfSf;Fk; ,ilNa xU rkepiy 
epyTfpwJ. nghJthf> gj;ij tpl mjpfkhd Ka kjpg;ig nfhz;l 

mkpyq;fs; typik kpF mkpyq;fs; vdTk;> xd;iwtpl Fiwthd Ka 
kjpg;ig nfhz;l mkpyq;fs; typik Fiwe;j  mkpyq;fs; vdTk; 
fUjg;gLfpd;wd. 
 
ePh;f;fiurypy; HCI gphpifailjiy fUJNthk;. 

HCI + H – OH      H3O+  +   CI- 

     mkpyk;1   fhuk;1       mkpyk;2  mkpyk;1 
 

Kd;dNu tpthjpj;jgb> KOikahd gphpifailjyhy;> rkepiyahdJ 

Vwf;Fiwa 100 tyg;Gwkhf efh;e;Js;sJ. mjhtJ H3O+  aplkpUe;J xU GNuhl;lhid CI- 

madp Vw;Wf;nfhs;Sk; jpwd; xJf;fj;jf;fJ. xUtypik kpF mkpyj;jpd; ,izfhuk; xU 
typik Fiwe;j fhukhFk; kw;Wk; ,jd; kWjiyAk; rhpahdjhFk;. 
,iz mkpyk;- fhu ,ul;ilfspd; xg;G typikia gpd;tUk; ml;ltiz tpsf;FfpwJ. 
 

 
 
8.3 ePhpd; Ra madpahf;fk; 
 

mkpyj;jd;ik my;yJ fhuj;jd;ik xU nfhz;l Nrh;kj;ij ePhpy; 
fiuf;Fk; NghJ mjd; jd;ikia nghUj;J xU GNuhl;lhid toq;fNth 
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my;yJ Vw;fNth KbAk;. $Ljyhf> J}a ePUk; jhNd rpwpjsT 
gphpifailAk; jpwidf; nfhz;Ls;sJ. mjhtJ> xU ePh; %yf;$whdJ> 
kw;nwhU ePh; %yf;$Wf;F xU GNuhl;lhid toq;FfpwJ. ,J ePhpd; 
madpahf;fk; vd mwpag;gLfpwJ. ,J fPo;f;fhZkhW Fwpg;gplg;gLfpwJ. 

 
,iz mkpy fhu ,ul;ilfs; 

 

Nkw;fhz; madpahjypy;> xU ePh; %yf;$W mkpykhfTk;> mNj 
rkak; kw;nwhU ePh; %yf;$W fhukhfTk; nray;gLfpwJ. 
 

Nkw;fhz; madpahjYf;fhd gphpif khwpypia gpd;tUk; rkd;ghL 
Fwpg;gpLfpwJ. 
 

K= 3

2

2

[ ][ ]

[ ]

H O OH

H O

+ −

    ….(8.3) 

J}a jput ePhpd; nrwpT> mjhtJ 2

2
[ ]H O  = 1 

 Kw=[H3O+] [OH-] 
 
,q;F Kw vd;gJ ePhpd; madpg; ngUf;fj;ij (madpg; ngUf;fk; 

khwpyp) Fwpg;gpLfpwJ. 25C ntg;gepiyapy; J}a ePhpy; H3O+ madpapd; 

nrwpT 1x10-7 Mf ,Uf;Fk; vd;gJ Nrhjid %yk; fz;lwpag;gl;Ls;sJ. 

ePh; gphpifailAk;NghJ rk vz;zpf;ifapy; H3O+ kw;Wk; OH-  madpfs; 

cUthf;fg;gLtjhy; OH- madpr; nrwpT kjpg;Gk; 25C ntg;gepiyapy; 
1x10-7 f;F rkkhf ,Uf;Fk;. 

 

vdNt 25C  y; ePhpd; madpg; ngUf;fk; 
 
Kw=[H3O]+ [OH-]…..(8.4) 
 
Kw=(1x10-7) (1x10-7) 
 
= 1x10-14 

kw;w vy;yh rkepiy khwpypfisg; NghyNt> xU Fwpg;gpl;l 
ntg;gepiyapy; Kw Ak; xU khwpyp. ePhpd; madpahf;fk; xU ntg;gk; 

nfhs; tpidahFk;.ntg;gepiy mjpfhpf;Fk;NghJ  H3O+ kw;Wk; OH- 
madpr; nrwpTfSk; mjpfhpf;fpd;wd. vdNt madpg; ngUf;fKk; 
mjpfhpf;fpwJ. 

 
NaCI Nghd;w eLepiyahd ePh;f;fiury;fspy; H3O+ madpfspd; 

nrwpthdJ vg;nghOJk; OH-madpfspd; nrwptpw;F rkkhf ,Uf;Fk;. 
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Mdhy; mkpykhfNth my;yJ fhukhfNth nray;gLk; xU nghUspd; 
ePh;f;fiurypy; [H3O+] madpapd; nrwpthdJ [OH-] madpr; nrwptpw;F 
rkkhf ,Uf;fhJ. 

 
ePhpa HCI fiuriy xU vLj;Jf;fhl;lhf fUJtjd; %yk; ,ij 

ehk; Ghpe;J nfhs;s KbAk;. ePhpd; Ra madpahjYld; $Ljyhf> HCI 
gphpifailtjhy; Vw;gLk; gpd;tUk; rkepiyAk; cs;sd. 

HCI + H2O    H3O+  +   CI- 

,e;j Neh;tpy; ePhpd; Ra madpahjYld; $Ljyhf> HCI 
%yf;$WfSk; ePUf;F xU GNuhl;lhid toq;fp H3O+ madpfis 

cUthf;Ffpd;wd vdNt [H3O+] > [OH-]mjhtJ ePhpa HCI fiury; 

mkpyj;jd;ik tha;e;jJ. ,Nj Nghy> NH3 NaOH Nghd;w ePhpa fhuf; 
fiury;fspy; [OH-]> [H3O+] 
 
vLj;Jf;fhl;L 8.1 
 

2x10-3 M, H3O+ madpr; nrwpitf; nfhz;Ls;s xU gourj;jpy; OH- 
madpr; nrwpit fzf;fpLf. fiurypd; jd;ikia fz;lwpf. 
nfhLf;fg;gl;lJ. 

H3O+  =2x10-3 M 
 

Kw=[H3O]+ [OH-] 

/ [OH-] = 
3

[ ]

w
K

H O
+ = 

14

3

1 10

2 10

−

−




= 5x10-12 M 

 
2x10-3 >>5x10-12 

mjhtJ [H3O+] >>[OH-] vdNt gor;rhW mkpyj;jd;ik nfhz;lJ. 
 
8.4. pH mstPL 
 

nghJthf 0.1 Kjy; 10-7 M tiuapyhd nrwpTfisf; nfhz;l 
mkpy> fhu fiury;fis ehk; ga;dgLj;JfpNwhk;. ,j;jifa Fiwthd 
nrwpTfspy; typikia Fwpg;gpLtjw;fhf Nrhud;rd; vd;gth; pH mstPL 

vdg;gLk; klf;if mstPl;il GFj;jpdhh;. pH vDk; nrhw;$whdJ 

‘Purissance de hydrogene’ gpuQ;R nkhopr; nrhy;ypypUe;J 

tUtpf;fg;gl;ljhFk;. ,jd; nghUs;> “ The power of hydrogen– 
i`l;u[dpd; typik”. xU fiurypd; pH vd;gJ mf;fiurypy; cs;s 
i`l;Nuhdpak; madpfspd; Nkhyhh; nrwptpd; 10 I mbg;gilahf 
nfhz;l vjph;Fwp klf;if kjpg;Gfs; vd tiuaWf;fg;gLfpd;wJ. 
 

pH kjpg;G njhpe;j xU fiurypYs;s H3O+ madpr; nrwpit 
gpd;tUk; rkd;ghil gad;gLj;jp fzf;fpl KbAk;. 
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[H3O+] = 10-pH (or) [H3O+] = antilog (-pH) 
 
,Nj Nghy> pOH IAk; gpd;tUkhW tiuaWf;fyhk;. 

pOH= -log10 [OH-] 
Kd;dNu tpthjpj;jgb eLepiyf; fiury;fspy; [H3O+],[OH-] 

nrwpTfs; 25C y;;1x10-7M  -f;F rkkhf ,Uf;Fk;. ,e;j H3O+ nrwpit 

rkd;ghL (8.5) ,y; gpujpapLtjd; %yk; xU eLepiyf; fiurypd; pH 
kjpg;ig fzf;fplyhk;. 
 

pH= -log10 [H3O+] 
 
=- log1010-7 
 
=- (-7) log1010=+7(1)= 7   [ log1010=1] 
 

,Nj Nghy> rkd;ghL (8.7) I gad;gLj;jp xU eLepiyf; fiurypd; 
pOH kjpg;ig ehk; fzf;fpl KbAk;. ,jd; kjpg;Gk; 7 f;F rkkhf 
cs;sJ. 

rkd;ghL (8.5) apYs;s vjph;FwpahdJ [H3O+] nrwpT 
mjpfhpf;Fk;NghJ fiurypd;  kjpg;G FiwAk; vd;gij fhl;LfpwJ. 
vLj;Jf;fhl;lhf [H3O+] nrwpT 10-7 ypUe;J 10-5 M Mf mjpfhpf;Fk;NghJ> 

fiurypd; pH kjpg;G 7 ypUe;J 5 Mf FiwfpwJ. mkpyf; fiurypy; 

[H3O+]> [OH-], mjhtJ [H3O+]>10-7 ,Nj Nghy> fhuf; fiurypy; [H3O+]< 
10-7 vdNt mkpyf;fiuryhdJ 7 I tpl Fiwe;j pH kjpg;ig 
nfhz;bUf;f Ntz;Lk; kw;Wk; fhuf; fiuryhdJ 7 I tpl mjpfkhd  
pH kjpg;ig nfhz;bUf;f Ntz;Lk;. 
 
8.4.1. pH kw;Wk; pOH Mfpatw;wpw;fpilNa cs;s njhlh;G 
 

gpd;tUk; tiuaiwfis gad;gLj;jp pH kw;Wk; pOH f;F 
,ilNaahd njhlh;ig epWt KbAk;. 

pH= - log10 [H 3O+]     
 …(8.5) 

pOH= - log10 [OH-]     
 …(8.7) 

 
rkd;ghL (8.5) kw;Wk; (8.7) Mfpatw;iw $l;l 
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8.5. 1. M];thy;l; ePh;j;jy; tpjp 
  

M];thy;l; ePh;j;jy; tpjpahdJ> xU typik Fiwe;j mkpyj;jpd; 

gphpif khwpypia (Ka) mjd; gphpif tPjk; () kw;Wk; nrwpTld; (c) 
njhlh;GgLj;JfpwJ. xU Nrh;kj;jpd; nkhj;j Nkhy; vz;zpf;ifapy;> 

rkepiyapy; gphpifaile;j Nkhy;fspd; gpd;dk;> gphpif tpjk; () 
vd;wiof;fg;gLfpwJ. 

 = 
gphpifaile; j Nkhy; fspd; vz; zpf; if

nkhj; j Nkhy; fspd; vz; zpf; if
 

xU typik Fiwe;j mkpyk;> mjhtJ mrpl;bf; mkpyj;ij 
(CH3COOH) vLj;Jf;fhl;lhf nfhz;L M];thy;l; ePh;j;jy; tpjpf;fhd 
rkd;ghl;il ehk; tUtpg;Nghk;. mrpl;bf; mkpyj;jpd; gphpifailjiy 
gpd;tUkhW Fwpg;gplyhk;. 
 

CH3 COOH   H+ + CH3COO- 

mrpl;bf; mkpyj;jpd; gphpif khwpyp> 

Ka = 
+ -

3

3

[ ][CH COO ]

[CH COOH]

H
 

 
 CH3 

COOH 
 

H+ CH3COO- 

Muk;g epiy 
Nkhy;fspd; 
vz;zpf;if 
 

1 - - 

CH3 OOH d; 
gphpiftPjk; 

 - - 
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rkepiyapy; 
Nkhy;fspd; 
vz;zpf;if 
 

1-   

rkepiyr; 
nrwpT  
 

(1-) C C C 

 

rkd;ghL (8.13) y; rkepiyr; nrwpit gpujpapl 
 

   Ka = 
( )( )

(1 )

C C

C

 
−

 

   Ka = 
2

1

C
−

 

 typik Fiwe;j mkpykhdJ kpff; Fiwe;jsNt gphpifailfpwJ 

vd;gij ehk; mwpNthk;. vz; xd;Wld; xg;gpLk;NghJ  kjpg;G 

kpfr;rpwpaJ. vdNt> rkd;ghl;bd; tpFjpapYs;s (1-)  1. ,g;NghJ 
rkd;ghL (8.14) gpd;tUkhW vOjyhk;. 

   Ka =2C 

  2 = a
K

C
 

= a
K

C
       … (8.15) 

 Ka kjpg;G 4x10-4 vdf; nfhz;l xU mkpyj;ij fUj;jpw;nfhz;L> 

Nkw;fz;l rkd;ghl;il (8.15) gad;gLj;jp> 1x10-2M kw;Wk; 1x10-4M Mfpa 
,U NtW nrwpTfspy; me;j mkpyj;jpd; gphpif tPjj;ij fzf;fpLNthk;. 
   nrwpT  1x10-2M 

    =
4

2

4 10

10

−

−


 

       = 2

4 10
−  

       = 2 x 10-1 

   =0.2 
   1 x 10-4 M mkpyr;nrwptpw;F>  

    =
4

2

4 10

10

−

−


 

       = 2 
 mjhtJ> ePh;j;jiy 100 klq;F mjpfhpf;Fk;NghJ> (nrwpT 1 x 10-2 

M ypUe;J 1x10-4 M Mf FiwfpwJ) gphpifahjyhdJ 10 klq;F 
mjpfhpf;fpwJ. 
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 mjhtJ “ePh;j;jy; mjpfhpf;Fk;NghJ xU typik Fiwe;j 
kpd;gFspapd; gphpif tPjKk; mjpfhpf;fpwJ”. vDk; KbTf;F ek;khy; 
tuKbAk;. ,e;j $w;whdJ M];thy;l; ePh;j;jy; tpjp vd mwpag;gLfpwJ. 
 Ka kjpg;ig gad;gLj;jp H+(H3O+) madpr; nrwpit fPo;fhZkhW 

fzf;fpl KbAk;.   [ H+]= C 

 [ H+] madpapd; rkepiy Nkhyhh; nrwpthdJ C f;F rkk;. 

     / [ H+]= aK
C

C

 
  
 

      [ rkd;ghL 

(8.15)]   

    = 
2

a
K

C

C
  

     [ H+]=
a

K C        

  
  ,Nj Nghy> xU typik Fiwe;j fhuj;jpw;F 

    Kb =2C kw;Wk; = bK

C
 

    [OH- ] =C  my;yJ 

    [OH- ] =
b

K C  

 
8.6 nghJ madp tpisT 
 
 xU typik Fiwe;j mkpyj;jpd; cg;ig> mNj mkpyj;Jld; 
Nrh;f;Fk;NghJ> me;j mkpyj;jpd; gphpiftPjk; NkYk; FiwfpwJ. 
vLj;Jf;fhl;lhf> mrpl;bf; mkpy fiurYld; Nrhbak; mrpl;Nll;il 
Nrh;f;Fk;NghJ> Vw;fdNt Fiwe;jsT gphpifaile;Js;s mrpl;bf; 
mkpyj;jpd; gphpif tPjkhdJ NkYk; Fiwf;fg;gLfpwJ. ,e;Neh;tpy;> 
CH3COOH kw;Wk; CH3COONa Mfpa ,uz;Lk; CH3COO- vDk; nghJ 
madpia ngw;Ws;sd. 
 
 ,J Vd; epfo;fpwJ? vd;gij Muha;Nthk;. mrpl;bf; mkpyk; xU 
typik Fiwe;j mkpykhFk;. ,J ePh;f;fiurypy; KOikahf 
gphpifailtjpy;iy. vdNt gpd;tUk; rkepiy cUthfpwJ.  
   CH3COOH (aq)  H+ (aq) + CH3COO- (aq) 
 vdpDk; Nrh;f;fg;gl;l Nrhbak; mrpl;Nll; cg;ghdJ KOikahf 
gphpifaile;J Na+   kw;Wk; CH3COO- madpfis cUthf;Ffpd;wd. 

   CH3COONa (aq) →  Na+ (aq) + CH3COO- (aq) 
 
 vdNt xl;Lnkhj;j CH3COO- madpr; nrwpT mjpfhpf;fpwJ. NkYk; 
mkpy gphpifailjy; rkepiy ghjpf;fg;gLfpwJ. yP rhl;ypah; 
nfhs;ifg;gb> rkepiyapy; cs;s xU mikg;gpd; kPJ VNjDk; xU 
ghjpg;gpid Vw;gLj;Jk;NghJ> me;j rkepiy mikg;ghdJ jd;idj;jhNd 
rhpnra;J nfhz;L ghjpg;gpd; tpisit G+[;[pakhf;fpf; nfhs;Sk; vd;gJ 
ehkwpe;jNj. vdNt rkepiyia guhkhpf;Fk; nghUl;L> mjpfg;gbahf 
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cs;s CH3COO-madpfs; H+ madpfSld; ,ize;J mjpf madpAwh 

jd;iknfhz;l CH3COOH Mf khWfpwJ. rkepiyahdJ ,lJGwkhf 

efUfpwJ. CH3COOH  mkpyj;jpd; gphpifahjy; Fiwf;fg;gLfpwJ. 

mjhtJ> ,lJGwkhf efUfpwJ. CH3COOH mkpyj;jpd; gphpifahjy; 
Fiwf;fg;gLfpwJ. mjhtJ typik Fiwe;j kpd;gFspAld;> xU nghU 
madpia nfhz;Ls;s cg;ig (CH3COONa) Nrh;f;Fk;NghJ me;j typik 

Fiwe;j kpd;gFspapd;  (CH3COOH ) gphpifailjy; FiwfpwJ. ,J 
nghJ madp tpisT vd;wiof;fg;gLfpwJ. 
 
8.7. jhq;fy; fiury; 
 
 ekJ clypYs;s ,uj;jk;> gytpjkhd mkpy – fhu 
nry;tpidfSf;F eLtpYk; jd;Dila pH kjpg;ig khwhky; 
guhkhpf;fpwJ vd;gij eP mwpthah? mj;jifa tpidfspy; 
i`l;Nuhdpak; madpr; nrwpit khwhky; guhkhpg;gJ rhj;jpakh? Mk;> 
jhq;fy; nray;Kiwapd; fhuzkhf ,J rhj;jpaNk.  
  
 jhq;fy; fiury; vd;gJ> xU typik Fiwe;j mkpyk; kw;Wk; 
mjd; ,izfhuk; (my;yJ) xU typik Fiwe;j fhuk; kw;Wk; 
,izmkpyk; Mfpatw;iwf; nfhz;Ls;s fiury; fyitahFk;. ,e;j 
jhq;fy; fiuryhdJ> rpwpjsT mkpyk; my;yJ fhuk; Nrh;g;gjpdhy; 
cUthFk; jPtpu pH khw;wj;ij jLf;fpwJ. NkYk; ,e;j jpwdhdJ 

jhq;fy; nray;Kiw vd;wiof;fg;gLfpwJ. fhh;ghdpf; mkpyk; (H2CO3) 

kw;Wk; mjd; ,iz fhuk; HCO3 Mfpatw;iw nfhz;l jhq;fy; fiury; 
ek; ,uj;jj;jpy; fhzg;gLfpwJ. ,uz;L tifahd jhq;fy; fiury;fs; 
cs;sd. mitahtd. 
 

1. mkpy jhq;fy; fiury;: xU typik Fiwe;j mkpyk; kw;wk; mjd; 
cg;G fiue;Js;s fiury;. vLj;Jf;fhl;L: mrpl;bf; mkpyk; kw;Wk; 
Nrhbak; mrpl;Nll; Mfpait fiue;Js;s fiury;. 

2. fhuj; jhq;fy; fiury;: xU typik Fiwe;j fhuk; kw;Wk; mjd; 
cg;G fiue;Js;s fiury;. vLj;Jf;fhl;L: NH4 OH kw;Wk; NH4CI 
Mfpait fiue;Js;s fiury;. 
 

8.7.1. jhq;fy; nray;Kiw: 
 
 mkpyk; (my;yJ) fhuj;ij Nrh;g;gjpdhy; cz;lhFk; pH khw;wj;ij 
jLg;gjw;fhfTk;> Nrh;f;fg;gLk; mkpyk; my;yJ fhuj;ij 
eLepiyahf;Ftjw;fhfTk;> jhq;fy; fiurypy; mkpyk; kw;Wk; fhuj;jd;ik 
nfhz;l Nrh;kq;fs; ,Uj;jy; mtrpak;. mNj Neuj;jpy; ,e;j Nrh;kq;fs; 
xd;Wld; xd;W tpidGhpjy; $lhJ. 
 
 CH3COOH kw;Wk; CH3COONa Mfpatw;iwf; nfhz;l fiurypd; 
jhq;fy; nray; Kiwia ehk; tpsf;FNthk;. jhq;fy; fiurypYs;s 
$Wfs; fPNo fhz;gpf;fg;gl;Ls;sthW gphpifailfpd;wd. 
   CH3COOH (aq)  CH3 - COO- (aq) + H 3O+ (aq) 
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   CH3COONa (S) 2 (1)H O⎯⎯⎯⎯→   CH3 - COO- (aq) + Na+ (aq)  
 ,f;fyitAld; mkpyj;ij Nrh;f;Fk;NghJ me;j mkpykhdJ> 
fiurypYs;s  ,izfhuk; CH3COO- ; cld; tpidg;gl;L 

gphpifailahj typik Fiwe;j mkpykhf khWfpwJ. mjhtJ H+ 

madpr; nrwpT mjpfhpg;gpdhy; fiurypd; pH kjpg;G nghpasT 
mjpfhpg;gjpy;iy. 

   CH3COO- (aq) +H+(aq)  →  CH3COOH (aq) 
 ,f;fyitAld; fhuj;ij Nrh;f;Fk;NghJ me;j fhukhdJ> 
fiurypYs;s H3O+ madpfshy; eLepiyahf;fg;gLfpd;wd. NkYk; 
rkepiyia guhkhpf;f mrpl;bf; mkpyk; NkYk; rpwpjsT gphpifailfpwJ. 
vdNt pH kjpg;gpy; Fwpg;gpl;lsT khw;wk; VJk; Vw;gLtjpy;iy. 
 

   OH- (aq) + H3O+(aq)  →  H2O (1) 

   CH3COOH (aq)   CH3COO- (aq) + H3O+(aq) 
   
___________________________________________________________
_____   

  OH- (aq) + CH3COOH (aq)  → CH3COO- (aq) + H2O (1) ePh;kk; 
   
________________________________________________________________
_ 
 ,e;j eLepiyahf;f tpidfs;> nghJ madp tpistpy; 
tpthjpf;fg;gl;l tpidfis xj;Js;sd. 0.8 MCH3COOH kw;Wk; 

0.8MCH3COONa fiue;Js;s xU ypl;lh; jhq;fy; fiurYld; 0.01 Nkhy; 
jpz;k Nrhbak; i`l;uhf;irL Nrh;g;gjpdhy; cz;lhFk; tpisit 
Muha;Nthk;. NaOH Nrh;g;gjpdhy; cz;lhFk; fdmsT khw;wj;ij 

xJf;fj;jf;fjhf fUJf. (nfhLf;fg;gl;lJ: CH3COOH mkpyj;jpd; Ka 
kjpg;G 1.8x10-5) 

   CH3-COOH (aq)   CH3COO- (aq) + H+(aq) 

    0.8-                

   CH3COONa (aq) 2H O⎯⎯⎯→   CH3 COO- (aq) + Na+ (aq)  
    0.8    0.8  0.8 
  CH3COOH mkpyj;jpd; gphpif khwpyp 

    

 H+ nrwpT 3

3

[ ]

[ ]

CH COOH

CH COO
− f;F Neh;tpfpjj;jpypUf;Fk; vd;gij ,e;j rkd;ghL 

fhl;LfpwJ. 
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 CH3COOH mkpyj;jpd; gphpif tPjj;ij  vdf; nfhz;lhy 

[CH3COOH]=0.8- kw;Wk;  
 [CH3COO-]= + 0.8 

 
1 ypl;lh; jhq;fy; fiurYld; 0.01 Nkhy; NaOH I Nrh;j;jgpd;G 

pH I fzf;fpLjy;. 

NaOH Nrh;g;gjpdhy; cz;lhFk; fd msT xJf;fj;jf;fJ. / [OH-]= 
0.01 M 
OH- madpfspd; Efh;T gpd;tUk; rkd;ghLfshy; tpsf;fg;gLfpwJ. 
 

 
 xU typik kpF fhuj;ij (0.01 M NaOH) Nrh;g;gjpdhy; pH 
Fiwe;jsT kl;LNk mjpfhpf;fpwJ. mjhtJ 4.74 ypUe;J 4.75 f;F 
mjpfhpf;fpd;wJ. vdNt jhq;fy; nray;Kiw rhpghh;f;fg;gl;lJ. 
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Oxidation and Reduction 

9th science  

13th lesson 

Mf;]p[Ndw;wk;>xLf;fk; kw;Wk; Mf;]p[Ndw;wxLf;ftpidfs;:  
xU Mg;gps; goj;ij ntl;b rpwpJ Neuk; itj;jpUe;jhy; mjd; 
ntl;Lg;gug;G gOg;Gepwkhf khWtijf; fhzyhk;. mijg; NghyNt 
,Uk;Gg; nghUs;fspy; JUgpbj;jiy md;whl tho;tpy; fhz;fpNwhk;. ,it 
epfof;fhuzk; Mf;]p[Ndw;wk; vDk; tpidMFk;.  
 
Mf;]p[Ndw;wk;:  
 
xU Ntjptpidapy; Mf;]p[d; Nrh;f;fg;gLjNyh> i`l;u[d; 
ePf;fg;gLjNyh my;yJ vyf;l;uhd;fs; ePf;fg;gLjNyh epfOk; NghJ 
me;jtpid Mf;]p[Ndw;wk; vdg;gLfpwJ.  
 2 Mg +  O2 → 2NgO (Mf;]p[d; Nrh;f;fg;gLjy;) 

 CaH2 → Ca + H2(i`l;u[d; ePf;fg;gLjy;) 

 Fe2+ → Fe3+ + e-vyf;l;uhd; ePf;fg;gLjy;) 
 

xLf;fk;: xU Ntjptpidapy; i`l;u[d; Nrh;f;fg;gLjNyh>Mf;]p[d; 
ePf;fg;gLjNyh my;yJ vyf;l;uhd; Vw;fg;gLjNyh epfOk; NghJ 
me;jtpid xLf;fk; vdg;gLfpwJ.  
 
2Na + H2 → 2 NaH(i`l;u[d; Nrh;f;fg;gLjy;)  

CuO + H2 → Cu + H2O (Mf;]p[d; ePf;fg;gLjy;)  

Fe3+ e- → Fe2+(vyf;l;uhd; Nrh;f;fg;gLjy;)  
 
Mf;]p[Ndw;wxLf;ftpidfs;:  
 
nghJthf> xUtpidapy; Mf;]p[ Ndw;wKk; xLf;fKk; xNu Neuj;jpy; 
epfo;fpd;wd. xUtpidgL nghUs; Mf;]p[Ndw;wk; milAk; NghJ 
kw;nwhd;W xLf;fkilfpwJ. vdNt> ,t;tifahd tpidfs; 
Mf;]p[Ndw;w xLf;f tpidfs; vdg;gLfpd;wd.  
 
 2PbO + C → 2Pb + CO2 
 Zn + CuSO4 → CU + ZnSO4 
 
Mf;]p[Ndw;wpkw;Wk; xLf;fpfs;:  
 
kw;w nghUs;fis Mf;]p[Ndw;wk; milar; nra;Ak; nghUs;fs; 
Mf;]p[Ndw;wpfs; vdg;gLk;. ,it kw;wtw;wplkpUe;J vyf;l;uhid 
thq;fpf; nfhs;tjhy; ,tw;iw vyf;l;uhd; Vw;gpfs; vdTk; miof;fpNwhk;.  
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v.fh: H2O2, MnO4
-, CrO3, Cr2O7

2- 
 
kw;w nghUs;fis xLf;fk; milar; nra;Ak; nghUs;fs; xLf;fpfs; 
vdg;gLk;. ,it kw;wtw;wpw;F vyf;l;uhid toq;Ftjhy; 
,tw;iwvyf;l;uhd; <dpfs; vdTk; miof;fpNwhk;.  
 
v.fh: NaBH4, LiAlH4 kw;Wk; gy;Nybak;> gpshl;bdk; Nghd;w cNyhfq;fs;  
 
md;whltho;tpy; Mf;]p[Ndw;wtpidfs;:  
 
,aw;if fhw;wpy; fhzg;gLk; Mf;]p[dhdJ> cNyhfq;fs; Kjy; 
capUs;s jpRf;fs; tiu gytw;iw Mf;]pNdw;wk; milar; nra;fpwJ.  
 

• gsgsf;Fk; cNyhfq;fs;> fhw;wpYs;s Mf;]p[Dld; tpidGhpe;J 
cNyhf  Mf;i]Lfshf khWtjhy; jq;fspd; gsgsg;ig 
,of;fpd;wd. ,jw;F cNyhfq;fspd; mhpkhdk; (Corrosion) 
vd;Wngah;.  
 

• Gjpjhf tl;lg;gl;l fha;fwpfSk;> goq;fSk; rpwpJ Neuj;jpy; epwk; 
khWtJ> mtw;wpYs;s nehjpfs; Mf;]p[Ndw;wk; miltjhy; 
cz;lhtjhFk;.  

 

• jpwe;J itf;fg;gl;l czTg; nghUs;fs; nfl;Lg;Nghtjw;F 
(Rancidity) mg;nghUs;fs; Mf;]p[Ndw;wk; miljNy fhuzkhFk;.  

  


