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Unit 10 Ntjpg; gpizg;Gfs; 
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11- tJ Ntjpapay; - I 
myF 3 

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

ghl mwpKfk; 
 
 ,aw;ifapy; fpilf;Fk; E}w;Wf;Fk; Fiwthd jdpkq;fspypUe;Nj cUthd gy;NtW 
,iaGfs; kw;Wk; gz;Gfisf; nfhz;l gy kpy;ypad; Ntjpr; Nrh;kq;fs; ,g;Gtpapy; 
fhzg;gLfpd;wd.  
 jdpkq;fs; fz;lwpag;gl;l epfo;T> kdpj ehfhPf tsh;r;rpAld; njhlh;GgLj;jf; $baJ. 
fw;fhyj;jpy; kdpjh;fs; jq;fs; NjitfSf;fhf rpy cNyhfq;fis mitfs; jdpkq;fs; 
vd;W mwpe;jpUf;fhkNyNa gad;gLj;jpdhh;fs;. gpd;dh;> tpiutpNyNa jhJf;fspypUe;J 
jdpkq;fisg; gphpj;njLj;jy; kw;Wk; mjid jq;fs; jpdrhp tho;tpy; gad;gLj;Jjiy mwpe;J 
nfhz;lhh;fs;. fhyg;Nghf;fpy; mjpf vz;zpf;ifapyhd jdpkq;fs; fz;lwpag;gl;ld. gy;NtW 
Nrhjid Ma;Tfspd; mbg;gilapy;> gpuhd;]; ehl;ilr; rhh;e;j ytha;tpah; 23 jdpkq;fs; 
nfhz;l Kjy; Ntjp jdpkq;fspd; gl;baypid 1789 y; ntspapl;lhh;. ,th; nghUl;fis 
jdpkq;fspd; ehd;F tif njhFg;Gfshf tifg;gLj;jpdhh;. mitahtd: mkpyj;ij 
cUthf;Fk; jdpkq;fs;> thAf;fis xj;j jdpkq;fs;> cNyhfjdpkq;fs; kw;Wk; Gtpapd; 
Gwgug;Gj; jdpkq;fs;.  

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) 

 
3.1 jdpkq;fis tifg;gLj;Jjy;: 
 
 19 Mk; E}w;whz;by;> mwptpay; mwpQh;fs; gy;NtW jdpkq;fisg; gphpj;njLj;jdh;. 
,jd; %yk; fz;lwpag;gl;l jdpkq;fspd;  vz;zpf;if mjpfhpj;jJ. jw;NghJ ehk; 118 
jdpkq;fisf; fz;lwpag; ngw;wpUf;fpd;Nwhk;. ,e;j 118 jdpkq;fspy; mZ vz; 1 Kjy; 92 
tiuAs;s njhz;Z}w;W ,uz;L jdpkq;fSk; ,aw;ifapy; fpilf;fpd;wd. ,tw;wpy; rpy 
jdpkq;fSf;fpilNa rpy gz;Gfspy; xw;Wikj; jd;ik cs;sij mwptpay; mwpQh;fs; 
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fz;lwpe;jdh;. ,f; fz;Lgpbg;ghdJ> jdpkq;fis mtw;wpd; gz;Gfspd; mbg;gilapy; 
tifg;gLj;jyhk; vd;w fUj;J cUthf fhuzkhf mike;jJ. jdpkq;fis mjpfk; 
gad;gLj;Jtjw;F> mjid tifg;gLj;Jjy;> ed;ik juj;jf;fjhf mikAk;. jdpkq;fis 
tifg;gLj;Jtjw;F gy;NtW Kaw;rpfs; Nkw;nfhs;sg;gl;ld. vdpDk; mZepiwapd; 
mbg;gilapyhd tifg;ghL> jdpk thpir ml;ltizapid rhpahd tbtpy; cUthf;Ftjw;F 
toptif nra;jJ.  
 1817 y;> J.W. lhghPdh;> Ntjpg;gz;Gfspy; xj;Js;s FNshhpd;> GNuhkpd;> mNahbd; 
Nghd;w jdpkq;fis %d;W jdpkq;fs; nfhz;l xU FOthf tifg;gLj;jpdhh;. ,jid mth; 
Kk;ikj; njhFjp (triads) vd mioj;jhh;. Kk;ikj; njhFjpapy; eLtpy; cs;s jdpkj;jpd; 
mZ epiwahdJ> kw;w ,U jdpkq;fspd; mZ epiwfspd; $l;Lr; ruhrhpf;F Vwj;jho rkkhf 
,Ue;jJ. vdpDk; Fwpg;gpl;l rpy jdpkq;fis kl;LNk Kk;ikj; njhFjpfshf tifg;gLj;j 
Kbe;jJ. Vwj;jho xj;j mZ epiwfisg; ngw;Ws;s[Fe, Co, Ni], [Ru,Rh,Pd],  [Os, Ir,Pt] 
Nghd;w Kk;ikj; njhFjpfSf;F ,t;tifg;;ghl;Lf; nfhs;ifapidg; gad;gLj;j ,aytpy;iy.  

ml;ltiz 3.2 lhghPdhpd; Kk;ikj; njhFjp 
 

t.vz; Kk;ikj; 
njhFjpapy; 
cs;s 

jdpkq;fs; 
 

eLtpy; cs;s 
jdpkj;jpd; 
mZ epiw 

kw;w ,U jdpkq;fspd; 
mZ epiwfspd; $l;Lr; 

ruhrhp 

1 Li,Na,K 23 7 39
23

2

+
=  

2 Cl, Br, I 80 35.5 127
81.25

2

+
=  

3 Ca, Sr, Ba 88 40 137
88.5

2

+
=  

 
 1862 y; A.E.B. b rhd;Nfhh;lha;];> jdpkq;fspd; gz;Gfs;> mtw;wpd; mZepiwNahL 
nfhz;Ls;s xU njhlh;gpid vLj;Jf; $wpdhh;. mtuJ $w;Wg;gb nghUl;fspd; gz;Gfs; 
mtw;wpd; vz;fspd; gz;GfNshL njhlh;GilaJ. ,th; mZ epiwapid Fwpg;gpl ‘vz;fs;’ 
vd;w thh;j;ijapidg; gad;gLj;jpdhh;. mbg;gf;f Rw;wstpy; 16 myFfs; cila xU 

cUisapd; nrq;Fj;J ika mr;rpw;F 45 Nfhzj;jpy; xU RUis (helix) mth; 
cUthf;fpdhh;. cUisapd; Nkw;gug;gpy; mr;RUspd; topNa jdpkq;fis> mtw;wpd; mZ 
epiwfspd; VWthpirapy; Fwpj;jhh;. RUspd; xU KOr;Rw;W> mZepiw 16 mjpfhpg;gjw;Fr; 
rkk;. cUisapd; Nkw;gug;gpy; rk ,ilntspfSld; tiuag;gl;l gjpdhW nrq;Fj;Jf; 
NfhLfspy;> xNu nrq;Fj;Jf; Nfhl;by; mike;Js;s jdpkq;fs; xj;jg; gz;Gfisf; 
nfhz;bUe;jd. jdpk thpir ml;ltizia cUthf;FtUJ njhlh;ghd Kaw;rpfspy; Kjy; 
Fwpg;gplj;jf;f Kaw;rp ,JthFk;. vdpDk; ,J mjpfstpy; ftdj;ij <h;g;gjhf 
mike;jpUf;ftpy;iy. 
 
 1864 y; J. epA+yz;l; vd;gth; jdpkq;fis tifg;gLj;Jk; nghUl;L vz;k tpjpapid Kd; 
nkhope;jhh;. jdpkq;fis mtw;wpd; mZ epiwfspd; VWthpirapy; mikf;Fk;NghJ> xt;nthU 
vl;lhtJ jdpkj;jpDila gz;Gk;> KjyhtJ jdpkj;jpd; gz;Gld; xj;jpUe;jJ. ,t;tpjp 
fhy;rpak; tiuapyhd ,Nyrhd jdpkq;fSf;F kl;LNk rhpahf nghUe;jpaJ. 

 
ml;ltiz 3.3 epA+yz;bd; vz;kq;fs; 

 
7Li 9Be 11B 12C 14N 16O 19F 

23Na 24Mg 27Al 29Si 31P 32S 35.5Cl 
39K 40Ca      

 
3.1.1 nkz;lyP/gpd; tifg;ghL 
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 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;.  
 
 ,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;. 
 

ml;ltiz 3.4 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; mtw;wpw;nfd ntw;wplq;fis tpl;bUe;jhh;. 
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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 

 
3.1.2 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; 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 
 
3.2. 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–
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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. 
 
3.2.1. 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; 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.  
 

ml;ltiz 3.6 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 
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 ,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. 
 

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; 
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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 
%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 
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3.4 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;. 
 
3.4.1. 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;.  

ml;ltiz – 3.10 thpirfspy; cs;s jdpkq;fspd; vyf;l;uhd; mikg;G 

  
 
 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; 
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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. 
,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.  
 
3.4.2. 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; 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;> 
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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 

 

 
 
3.5. 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; 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; 
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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 

   

 
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; ,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;. 
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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 
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; 
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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 
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- 
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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>  

 
 ,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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3.5.3. 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. 
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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; 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.  
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 ,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.  
 
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; 

 
 
 
3.5.4. 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 
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,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.  
  
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 

 
 
3.5.5 vyf;l;uhd; fth;jd;ik 
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 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; 

 
 
ghypq; mstPl;L Kiwapy; jdpkq;fspd; vyf;l;uhd; fth;jd;ik 
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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. 
 
 ,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 
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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 
 

jdpkk; ,izjpw 
$l;bYs;s 

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

,izjpwd; jdpkk; ,izjpw 
$l;bYs;s 

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

,izjpwd; 

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 

,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. 
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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. 
  
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;) 
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 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;. 
 
 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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Chemistry  
 

myF 10 Ntjpg; gpizg;Gfs; 
 
mwpKfk; 
 
 ituk; fbdj;jd;ik cilaJ mNj Neuj;jpy; mjd; kw;nwhU GwNtw;Wik tbtkhd 
fpuhigl; kpf nkd;ikahdJ. i`l;u[d;> kw;Wk; Mf;rp[d; Mfpad <uZ %yf;$WfshFk; 
Mdhy; ke;j thAf;fs; XuZ thAf;fshf cs;sd. fhu;gd;> FNshupDld; ,ize;J jput 
epiyapy; cs;s ePUld; fyf;fhj fhu;gd; nll;uhFNshiuil jUfpwJ. Nrhbak;> FNshupDld; 
,ize;J fbdkhdJk;> gbf epiyapy; cs;sJk;> ePupy; vspjpy; fiuAk; jd;ikAilaJkhd 
Nrhbak; FNshiuilj; jUfpwJ. 
 
 Nkw;fz;Ls;s gz;GfSf;F mk;%yf;$Wfspy; fhzg;gLk; mZf;fUf;F ,ilNaahd 
,ilaPl;bd; jd;ikNa mbg;gilahf mikfpd;wd. NkYk; ,e;j ,ilaPLfNs %yf;$Wfspy; 
cs;s mZf;fs;/madpfis gpizj;J itj;jpUf;f fhuzkhfTk; mikfpd;wd. xU 

%yf;$wpy; cs;s mZf;fs; / madpfis gpizj;J itj;jpUf;f fhuzkhd 
mZf;fSf;fpilNaahd ftu;r;rp tpirNa Ntjpg;gpizg;G vdg;gLfpwJ.  
 
 mZf;fs; xU Fwpg;gpl;l tpfpjj;jpy; kl;LNk ,ize;J %yf;$Wfis 
cUthf;Ffpd;wd Vd;? vLj;Jf;fhl;lhf Mf;rp[d;> i`l;u[Dld; ,ize;J ePiuj; jUfpwJ 
(H2O) NkYk; fhu;gDld; ,izAk; NghJ fhu;gDld; ,izAk; NghJ fhu;gd;il 

Mf;i]ilj; (CO2) jUfpwJ. ePu; %yf;$W ‘V’ tbtj;ijg;  ngw;Ws;sJ. Mdhy; CO2 
Neu;Nfhl;L tbtikg;ig ngw;Ws;sJ. Nkw;fz;Ls;sit Nghd;w tpdhf;fSf;F tpilaspf;f 
Ntjpg; gpizg;gpidg; gw;wpa nfhs;iffs; gad;gLfpd;wd. gy Mz;Lfshf Nkk;gLj;jg;gl;L> 
Ntjpg; gpizg;gpid tpsf;Ftjw;fhf gad;gLj;jg;gl;L tUk; gy;NtW nfhs;iffs; kw;Wk; 
Nfhl;ghLfisg; gw;wp ,g;ghlg;gFjpapy; fw;Nghk;. 
 
Ntjpg;gpizg;G gw;wpa Nfhry;-Y}aprpd; mZFKiw 
 
 1916y; Ntjpg;gpizg;G gw;wpa ju;f;f uPjpahd mZF KiwahdJ Nfhry; kw;Wk; 
Y}ap]; Mfpa mwptpay; mwpQu;fshy; Kd;nkhopag;gl;lJ. ke;j thAf;fs; gpw mZf;fSld; 
tpidGupahj my;yJ mupjhf tpidGupAk; jd;ikiag; ngw;W ke;jj; jd;ikAld; ,Ug;gjd; 
mbg;gilapy; Ntjpg;gpizg;G cUthjiy ,t;twptpay; mwpQu;fs; mZfpdhu;fs;. 
 
 KOtJkhf epug;gg;gl;l ntspf;$l;L vyf;l;uhd; mikg;gpid ke;j thAf;fs; 
ngw;wpUg;gjhy; mitfs; mjpf epiyg;Gj; jd;ikapidg; mitfs; mjpf epiyg;Gj; 
jd;ikapidg; ngw;Ws;sd vd ,tu;fs; Kd;nkhope;jdh;. ke;j thAf;fisj; jtpu;j;j gpw 
jdpkq;fs; jq;fs; ntspf;$l;by; cs;s xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd;fis 
,oj;jy;> Vw;Wf;nfhs;Sjy; my;yJ gq;fpLjy; Mfpatw;wpd; %yk; epiyg;Gj; jd;ikia ngw 
Kay;fpd;wd. vLj;jf;fhl;lhf> NaCl cUthjypy; Nrhbak; xU vyf;l;uhid ,og;gjd; %yk; 

Na
+ madp cUthfpwJ. mJ ,of;Fk; vyf;l;uhid FNshupd; Vw;Wf; nfhz;L Cl

−  madp 
cUthfpwJ. ,jd; tpisthf ,uz;L mZf;fSk; jq;fSf;F mUNf cs;s ke;j 
thAf;fspd; epiyahd vyf;l;uhd; mikg;gpidg; ngWfpd;wd.  
 
 ,t;thW cUthd kw;Wk; madpfSf;fpilNaahd kpd; epiyapay; ftu;r;rptpirapd; 
fhuzkhf ,t;tadpfs; gpizf;fg;gl;Ls;sd NkYk; ,e;j ftu;r;rp tpirahdJ Ntjpg;gpizg;G 
vd miof;fg;gLfpwJ Fwpg;ghf madpg;gpizg;G vdg;gLfpwJ.  
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 iel;u[d;> Mf;rp[d; Nghd;w < u Z %yf;$Wfspy;> mtw;wpd; mZf;fSf;fpilNa 
vyf;l;uhd;fisg; gq;fpl;Lf;nfhs;tjd; %ykhf epiyahd vyf;l;uhd; mikg;G cUthfpwJ 
vd;w fUj;jpid C. N. Y}ap]; Kd;nkhope;;jhu;. mZf;fSf;fpilNaahd Ntjpg;gpizg;G 
kw;Wk; ,ize;Js;s mZf;fspd; ntspf;$l;by; fhzg;gLk; vyf;l;uhd;fis Fwpg;gpl;Lf;fhl;l 
xU vspa Kiwapid mtu; mwpKfg;gLj;jpdhu;. mk;Kiw Y}ap]; Gs;sp tbtikg;g vd 
miof;fg;gLfpwJ. ,k; Kiwapy; xU mZtpd; vOj;J tbt FwpaPl;bidr; Rw;wp mtw;wpd; 
,izjpwd; vyf;l;uhd;fs; rpwpa Gs;spfs; %yk; Fwpj;Jf;fhl;lg;gLfpwJ. Kjy; ehd;F 
vyf;;l;uhd;fs; mZ FwpaPl;bd; ehd;F GwKk; ehd;F Gs;spfshff; Fwpf;fg;gLfpd;wJ. 
Ie;jhtJ vyf;l;uhdpypUe;J> vyf;l;uhd;fs; ,ul;ilfshf Fwpg;gplg;gLfpd;wd. vLj;Jf;fhl;lhf 
iel;u[dpd; vyf;l;uhd; mikg;G 1s2, 2s2, 3p2 ,J Ie;J ,izjpw vyf;l;uhd;fis 
ntspf;$l;by; ngw;Ws;sJ. ,jd; Y}ap]; tbtikg;G gpd;tUkhW 
 

 
 
 ,ijg;NghyNt> fhu;gd; kw;Wk; Mf;rp[dpd; Y}ap]; tbtikg;gpid gpd;tUkhW vOj 
KbAk;. 
 

 
 
 Tpjptpyf;fhf> ,uz;Nl vyf;l;uhd;fis ,izjpw $l;by; ngw;Ws;s P̀ypaj;jpy; cs;s 
,U vyf;l;uhd;fs;> xU ,ul;ilahff; Fwpg;gplg;gLfpd;wJ. 
 

 
 
vz;k tpjp: 
 
 Ntjpg;gpizg;G gw;wpa Nfhry;-Y}ap]; mZFKiwahdJ vz;ktpjp cUthf fhuzkhf 
mike;jJ. xU Ntjpg; gpizg;gpy; <LgLk; midj;J mZf;fSk; jq;fsJ ,izjpw 
ntspf;$l;by; 8 vyf;l;uhd;fisg; ngWk; tifapy; jq;fSf;Fs; vyf;l;uhd;fis gupkhw;wk; 
my;yJ gq;fPL nra;J nfhs;fpd;wd. 
Ntjpg;gpizg;gpd; tiffs; 
 
 gpizf;fg;gl;Ls;s mZf;fSf;F ,ilNa fhzg;gLk; ,ilaPl;bd; jd;ikapidg; 
nghWj;J Ntjpg;gpizg;gpid tifg;gLj;j ,aYk;> rfg;gpizg;G> madpg;gpizg;G Mfpad 
Ntjpg;gpizg;gpd; ,U ngUk; tiffshFk;> nghJthf cNyhfq;fs;> mNyhfq;fSld; 
tpidGupAk; NghJ madpr; Nru;kq;fis cUthf;Ffpd;wd. NkYk; mNyhfq;fspd; Nru;kq;fspy; 
rfg;gpizg;G fhzg;gLfpd;wJ. 
 
rfg;gpizg;Gfs;: 
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 ke;j thAf;fisj; jtpu;j;J gpw midj;J jdpkq;fSk; Nru;kq;fshfNth fhzg;gLtJ 
cq;fSf;Fj; njupAkh? ,uz;L i`l;u[d; mZf;fs; ,iztjhy; cUthFk; i`l;u[d; 
%yf;$wpid ehk; fUJNthk;. xt;nthU i`l;u[d; mZTk; xt;nthU vyf;l;uhd;fisg; 
ngw;Ws;sd. ,t;tpU i`l;u[d; mZf;fSk; jq;fSf;F mUfhikapy; cs;s ke;j thAthd 
`Pypaj;jpd; vyf;l;uhd; mikg;gpidg; ngw Ntz;Lnkdpy; mitfsf;F NkYk; xU vyf;l;uhd; 
Njit. ,U i`l;u[d; mZf;fSk; mitsplk; cs;s cyf;l;uhd;fis jq;fSf;Fs; rkkhf 
gq;fpl;Lf;nfhs;tjd; %yk;> ,U i`l;u[d;fSk; epiyahd vyf;l;uhd; mikg;gpidg; ngWk; 
vd Y}ap]; fUjpdhu;. ,ijg;NghyNt> Mf;rp[d; %yf;$wpay;> ,U Mf;rp[d; mZf;fSk; 
jq;fSf;fpilNa ,U vyf;l;uhd; ,ul;ilfis gq;fpl;Lf; nfhs;fpd;wd. NkYk; iel;u[d; 
%yf;$wpy;> iel;u[d; mZf;fSf;fpilNa %d;W vyf;l;uhd; ,ul;ilfs; gq;fplg;gLfpd;wd. 
,t;thwhf ,izAk; ,uz;L mZf;fSf;fpilNa xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd; 
,ul;ilfs; rkkhfg; gq;fplg;gLtjhy; mitfSf;fpilNa Ntjpg; gpizg;G cUthfpwJ. 
,g;gpizg;G rfg;gpizg;G vd;wiof;fg; gLfpwJ. i`l;u[idg; Nghd;W ,izAk; ,U 
mZf;fSf;fpilNa xNunahU vyf;l;uhd; ,ul;il gq;fplg;gLtjhy; mitfSf;fpilNa 
xw;iw rfg;gpizg;G cUthfpwJ. ,uz;L my;yJ %d;W vyf;l;uhd; ,ul;ilfs; gq;fplg;gLk; 
epiyfspy;> mitfSf;fpilNa KiwNa ,ul;il kw;Wk; Kg;gpizg;Gfs; cUthfpd;wd. 
 

 
rfg;gpizg;igf; Fwpj;Jf; fhl;Ljy; Y}ap]; tbtikg;gfs; 
 
 ,U mZf;fSf;fpilNaahd rfg;gpizg;gpid cUtfg;gLj;jp Fwpj;Jf;fhl;Lk; 
tbtq;fs; Y}ap]; tbtikg;Gfs; vdg;gLfpd;wd. ,e;j tbtikg;gpy;> ,izAk; 
mZf;fSf;fpilNa gq;fplg;gl;l ,izjpw vyf;l;uhd;fs; mt;tZf;fSf;fpilNa ,ul;il 
Gs;spfshfTk; (rpW Neu; NfhlhfTk;)> gq;fplg;glhj gpizg;gpy; <Lglhj vyf;l;uhd;fs; 
mt;tZtpd; kPJ jdpj;j ,ul;ilfshfTk; Fwpg;gplg;gLfpd;wd. 
 
 nfhLf;fg;gl;l xU Nru;kj;jpw;F> Y}ap]; tbtikg;gpid gpd;tUk; gbepiyfisg; 
gpd;gw;wp vOj KbAk;. ePu; %yf;$wpw;F Y}ap]; tbtikg;ig vOJtjd; %yk; 
,g;gbepiyfis ehk; Gupe;J nfhs;Nthk;. 
 
1. %yf;$wpy; cs;s mZf;fspd; mikg;gpid Fwpj;jy;: 
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 nghJthf> Fiwe;j vyf;l;uhd; ftu;jd;ik cila mZthdJ ikaj;jpy; Fwpf;fg;gl 
Ntz;Lk;. i`l;u[d; kw;Wk; G@upd; mZf;fs; tbtikg;gpd; ,Wjp Kidg;gFjpapy; 
Fwpf;fg;gl Ntz;Lk;. ePu; %yf;$Wf;fhd mZf;fspd; mikT tbtikg;G gpd;tUkhW. 
 

 
 
2. xU %yf;$wpy; cs;s midj;J mZf;fspd; ,izjpw vyf;l;uhd;fspd; nkhj;j 
vz;zpf;ifapidf; fzf;fpLjy;: 
 

gy mZf;fisf; nfhz;l madpfisg; nghWj;j tifapy;> ,izjpw 
vyf;l;uhd;fisf; fzf;fpLk; NghJ madpapd; kpd;RikapidAk; fUj;jpw;nfhs;s Ntz;Lk;. 
vjpuadpfisg; nghWj;jtiuapy;> ,izjpw vyf;l;uhd;fspd; vz;zpf;ifAld; vjpuadpapd; 
kpd;Rik vz;zpf;ifAk; Nru;j;Jf; nfhs;s Ntz;Lk;. Neu; madpfisg; nghWj;j tiuapy;> 
xl;L nkhj;j ,izjpw vyf;l;uhd;fspd; vz;zpf;ifapypUe;J Neu; madpapd; kpd;Rik 
fopf;fg;gl Ntz;Lk;. 
 
 ePu; %yf;$wpy;> xl;L nkhj;j ,izjpw vyf;;l;uhd;fs; = [2 1 (iwl;u[dpd; ,izjpw 

vyf;l;uhd;)] + [1 6 (Mf;rp[dpd; ,izjpw vyf;l;uhd;fs;)] = 2 + 6 = 8. 
 
3. %yf;$wpd; mZ mikT mikg;gpy;> mZf;fSf;fpilNa xw;iwg; gpizg;ig tiujy;: 
 
 Xt;nthU gpizg;Gk;> ,U ,izjpw vyf;l;uhd;fisf; (xU gpizg;G ,ul;il) 
Fwpg;gpLfpd;wJ. ePu; %yf;$wpy;> ehd;F ,izjpw vyf;l;uhd;fSf;F gpd;tUkhW ,U 
gpizg;Gfis ehk; tiua KbAk;. 
 

  
 
4. kPjKs;s ,izjpw vyf;l;uhd;fis ,ul;ilfshf (jdpj;j ,ul;il) %yf;$wpy; cs;s 
midj;J mZf;fSk; vl;L vyf;l;uhd;fisg; (i`l;u[idg; nghWj;j tiuapy; ,ul;il 
vyf;l;;uhd;) ngWk; tifapy; gq;fpLk;;. 
 
 Kjypy; mjpf vyf;l;uhd;ftu; jd;ik nfhz;l mZtpy; njhlq;fp> gpd;du; mjidj; 
njhlu;e;J kw;w mZf;fSf;F jdpj;j vyf;l;uhd; ,ul;il gq;fplg;gLjy; Ntz;Lk;.  
 
 ePu; %yf;$wpy;> kPjKs;s ehd;F vyf;;l;uhd;fSk; mjpf vyf;l;uhd; ftu; jd;ik cila 
ika vyf;l;uhd; ftu; jd;ik cila ika Mf;rp[d; kPJ ,U jdpj;j ,ul;ilfshf 
Fwpf;fg;gLfpwJ. Mf;rp[d; vl;L vyf;l;uhd;fisg; ngWfpwJ.  
 

 
 
5. midj;J mZf;fSk; vl;L vyf;l;uhd; tpjpapid epiwT (mZtpw;F ,ul;il vyf;;l;uhd;) 
nra;fpd;wdth vd rupghh;j;jy;> epiwT nra;atpy;iy vdpy;> jdpj;j ,ul;il vyf;l;uhd;fisg; 
gad;gLj;jp mZf;fSf;fpilNa $Ljy; gpizg;Gfis cUthf;Ftjd; %yk; vl;L vyf;l;uhd; 
tpjpapid epiwT nra;a Ntz;Lk;. 
 

ePu; %yf;$iwg; nghWj;j tiuapy;> Nkw;fz;Ls;s mikg;gpy;> Mf;rp[d; vl;L 
vyf;l;uhd;fisAk;> i`l;u[d; ,U vyf;l;uhd;fisAk; ngw;W ,Ug;gjhy;> jdpj;j ,ul;iliag; 
gad;gLj;jp $Ljy; gpizg;gpid cUthf;f Ntz;ba epiy votpy;iy. vdNt ePupd; Y}ap]; 
mikg;G 
 



 

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

 

  
 
 iel;upf; mkpyj;jpw;fhd Y}ap]; mikg;gpid ehk; tiuNthk;. 
 
1. mZf;fspd; mikT mikg;G 
 

 
 
2. HNO3 y; cs;s xl;L nkhj;j ,izjpw vyf;l;uhd;fs; = [1 (i`l;u[d;) 1] + [1 (iel;u[d;) 
5] + [3 (Mf;rp[d;)   6] = 1 + 5 + 18 = 24 
 
3. mZf;fSf;fpilNa xw;iwg; gpizg;gpid tiuf. HNO3 -f;F glj;jpy; fhl;bAs;sthW 
ehd;F gpizg;Gfis tiua ,aYk;. ,J vl;L vyf;l;uhd;fshy; (4 gpizg;G ,ul;il) 
cUthf;fg; gl;ljhFk;. 
 

 
 
4. kPjKs;s 16 vyf;l;uhd;fis (24-8 = 16) mjpf vyf;l;uhd; ftu; jd;ikAila Mf;rp[d; 
mZtpypUe;J Jtq;fp xt;nthU mZTk; vl;L vyf;l;uhd;fisg; ngWk; tifapy; gq;fPL 
nra;a Ntz;Lk;. tbtikg;gpd; Kidg; gFjpapy; cs;s xt;nthU Mf;rp[d; kPJk; jyh %d;W 
N[hb jdpj;j vyf;;;l;uhd;fs; vd nkhj;jk; MW jdpj;j N[hb vyf;l;uhd;fs;> vl;L vyfl;uhd; 
tpjpia epiwT nra;Ak; tifapy; gq;fplg;gLfpd;wJ. kPjKs;s ,U jdpj;j ,ul;ilfis 
i`l;u[NdhL ,izf;fg;gl;Ls;s> Mf;rp[d; kPJ gq;fpLtjd; %yk; mJ vl;L vyf;l;uhidg; 
ngWk;. 
 

 
 
5. midj;J mZf;fSk; vl;L vyf;l;uhd; mikg;gpidg; ngw;Ws;sjh vd;gij rupghu;f;f 
Ntz;Lk;. Nkw;fz;Ls;s gq;fPl;by;> iel;u[dhdJ vl;L vyf;l;uhd;fisg;ngw xU ,ul;il 
Fiwthf cs;sJ. vdNt tbtikg;gpy; ,Wjpapy; cs;s Mf;rp[dpypUe;J xU jdpj;j 
,ul;ilapid gad;gLj;jp me;j Mf;rp[Df;Fk;> iel;u[Df;Fk; ,ilNa kw;WnkhU 
gpizg;gpid cUthf;Ff. iel;upf; mkpyj;jpd; Y}ap]; tbtikg;ghdJ. 
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Kiwrhu; kpd;Rik (Formal charge): 
 
 fhu;gd;-il-Mf;i]bw;fhd Y}ap]; tbtikg;gpid ehk; tiuNthk;.  
 
1. mZ mikT mikg;G 
 

 
 
2. CO2 y; cs;s nkhj;j ,izjpwd; vyf;l;uhd;fspd; vz;zpf;if 
 

= [1 (fhu;gd;)   4] + [2 (Mf;rp[d;)   6] = 4 + 12 = 16  
 
3. mZf;fSf;fpilNa xw;iw gpizg;ig tiuf. 
 
 CO2 %yf;$Wf;F gpd;tUk; glj;jpy; fhl;bAs;sthW ,U xw;iw gpizg;Gfis tiua 
KbAk;. ,g;gizg;G cUthf (,uz;L gpizg;G ,ul;ilfs;) ehd;F vyf;l;uhd;fs; fhuzkhf 
mikfpd;wd. 
 

 
 
4. kPjKs;s gd;dpnuz;L (16-4=12) vyf;l;uhd;fis MW jdpj;j ,ul;il vyf;l;uhd;fshf> 
mjpf vyf;l;uhd; ftu; jd;ik cila Mf;rp[dpy; Jtq;fp gq;fPL nra;f. Kid ,Wjpapy; 
cs;s ,uz;L Mf;rp[d;fs; kPJ mitfs; vl;L vyf;l;uhd;fisg; ngWk; tifapy; (xt;nthU 
Mf;rp[Df;Fk; jyh %d;W vyf;l;uhd; ,ul;ilfis) gq;fPL nra;f. 
 

 
 
5. midj;J mZf;fSk; vl;L vyf;l;uhd; mikg;gpid ngw;Ws;sdth vd rupghu;f;f. 
Nkw;fz;Ls;s gq;fPl;by;> ikaj;jpy; cs;s fhu;gd; mZ vl;L vyf;l;uhd;fisg; ngWtjw;F 
,uz;L vyf;l;uhd; ,ul;ilfisf; Fiwthfg; ngw;Ws;sJ. vdNt> vl;L vyf;l;uhd; tpjpapid 
epiwT nra;Ak; nghUk;L xt;nthU Mf;rp[d; mZtpypUe;Jk; xU jdpj;j ,ul;il 
vyf;l;uhidg; gad;gLj;jpNah my;yJ xU Mf;rp[d; mZtpypUe;J ,uz;L vyf;l;uhd; 
,ul;ilfisg; gad;gLj;jpNah fhu;gDld; xd;wpw;Fk; Nkw;gl;l gpizg;Gfis cUthf;Ftjd; 
%yk; gpd; tUk; ,U tbtq;fs; rhj;jpakhfpd;wd. 
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fhu;gd;il Mf;i]bw;fhd rhj;jpakhd ,U tbtq;fs; 
 
 ,ijg;NghyNt> Nkw;fz;Ls;s topKiwapidg; gad;gLj;jp Y}ap]; tbtq;fis 
tiuAk; NghJ gy %yf;$WfSf;F xd;wpw;Fk; Nkw;gl;l Vw;fj;jf;f tbtq;fis tiua 
tha;g;Gs;sJ. 
 
 CO2 d; Nkw;fz;Ls;s ,U tbtq;fspy;> ve;j xU tbtj;jpy; vyf;l;uhd;fspd; gq;fPL 
rPuhf mike;Js;sJ? ,t;tpdhtpw;fhd tpilapid ehk; njupe;J nfhs;s Y}ap]; mikg;gpy; 
cs;s xt;nthU mZtpd; kPjKs;s Kiwrhu; kpd;Rik kjpg;ig ehk; mwpe;jpUf;f Ntz;Lk;. 
 
 xU %yf;$wpy; cs;s jdpj;j mZ xd;wpd; ,izjpwd; vyf;l;uhd;fspd; 
vz;zpf;iff;Fk;> Y}ap]; mikg;gpy; me;j mZtpw;F xJf;fPL nra;ag;gl;l vyf;l;uhd;fspd; 
vz;zpf;iff;Fk; ,ilNaahd kpd;Rik NtWghNl mk;%yf;$wpy; me;j mZtpd; Kiwrhu; 
kpd;Rik vdg;gLfpwJ. 
 

xU mZtpd; Kiwrhu; kpd;Rik = 
2

b
v l

N
N N

 − + 
 

 

 

v
N - ,q;F> jdpj;j epiyapy; cs;s mZ xd;wpd; ,izjpw vyf;l;uhd;fs; 

 

l
N - Y}ap mikg;gpy; mZtpidr; Rw;wp jdpj;j ,ul;ilfshff; fhzg;gLk; 

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

b
N - Y}ap mikg;gpy; mZtpidr; Rw;wpAs;s gpizg;G ,ul;il vyf;l;uhd;fspd;  

vz;zpf;if 
 

,g;NghJ ,U mikg;GfspYk; fhzg;gLk; mZf;fspd; Kiwrhu; kpd;Rik kjpg;gpidf; 
fzf;fpLNthk;.  
 
tbtikg; 1w;F> 
 

 
 
tbtikg;G 2 w;F 
 
fhu;gd; mZtpd; Nky; cs;s Kiwrhu; kpd;Rik  
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Mf;rp[d; mZtpd; Nky; cs;s Kiwrhu; kpd;Rik 
 

2
6 6 1

2

 = − + = − 
 

 

 
Kk;ik gpizg;Gf; nfhz;l Mf;rp[d; mZtpd; Nky; cs;s Kiwrhh; kpd;Rik 
 

6
6 2 1

2

 = − + = + 
 

 

 

 
 
 Kiwrhu; kpd;Rik kjpg;GfspypUe;J gpd;tUk; topKiwfisg; gpd;gw;wp kpf 
nghUj;jkhd Y}ap]; tbtikg;ig njupT nra;ayhk;. 
 

1. midj;J mZf;fspd; Kiwrhu; kpd; Rik kjpg;GfSk; G+[;[pakhf cs;s 
tbtikg;ghdJ> gpw Kiwrhu; kpd;Rik fhzg;gLk; tbtikg;Gfisf; fhl;bYk; 
Kd;Dupik ngWfpwJ. 
 

2. Kiwrhu; kpd;Rik kjpg;G Fiwthf cs;s tbtikg;ghdJ> mjpfkhd Kiwrhu; 
kpd;Rik nfhz;Ls;s tbtikg;ig tpl Kd;Dupik ngWfpwJ.  
 

3. xU tbtikg;gpy;> mjpf vyf;l;uhd; ftu;jd;ik cila mZ> vjpu; Kiwrhu; 
kpd;Rikiag; ngw;wpUg;gpd; mt;tikg;G Kd;DupikAilaJ. 

 
fhu;gd; ilahf;i]bd; (CO2) tbtikg;Gfspy;> tbtikg;G 1y; midj;J Kiwrhu; 

kpd;Rik kjpg;GfSk; G+[;ak; vd;gjhy; ,t;tikg;G tbtikg;G 2 If; fhl;bYk; mjpf 
Kd;Dupik ngWfpwJ.  
 
vl;L vyf;l;uhd; tpjpf;F tpjptpyf;fhf mikAk; Y}ap]; mikg;Gfs; 
 
 vl;L vyf;l;uhd; tpjpahdJ> ,uz;lhk; tupirj; jdpkq;fi sika mZthff; 
nfhz;Ls;s %yf; $WfSf;fhd Y}ap]; mikg;Gfis vOJtjw;F gad;gLfpwJ. rpy 
Nru;kq;fspy;> ika mZthdJ vl;L vyf;;l;uhd;fis tpl $LjyhfNth my;yJ Fiwthd 
vz;zpf;ifapNyh vyf;l;uhd;fisg; ngw;Ws;sd. vl;L vyf;l;uhd; tpjpf;F tpjptpyf;fhf 
mike;Js;s Neu;Tfis gpd;tUkhW %d;W tiffshf tifg;gLj;jyhk;. 
 

1. vyf;l;uhd; gw;whf;Fiwthf cs;s ika mZitf; nfhz;Ls;s %yf;$Wfs;. 
 

2. Xw;iw vyf;l;uhd;fisf; nfhz;Ls;s %yf;$Wfs;. 
 

3. ,izjpw $l;bid tpupthf;Fk; jd;ikAila %yf;$Wfs;. 
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vyf;l;uhd; Fiw ika mZitg; ngw;Ws;s %yf;$Wfs; 
 
 Nghuhd; l;iu G@iuil ehk; vLj;Jf;fhl;lhff; fUJNthk;. ika Nghuhd; mZthdJ 
%d;W ,izjpw vyf;l;uhd;fisf; nfhz;Ls;sJ. NkYk; xt;nthU G@upd; mZTk; VO 
,izjpw vyf;l;uhd;fisg; ngw;Ws;sd. Y}ap]; tbtikg;ghdJ. 
 

 
BF3 d; Y}ap]; tbtikg;G 
 
 Nkw;fz;Ls;s tbtikg;gpy;> Nghuhd;> mZtpidr; Rw;wp MW vyf;l;uhd;fs; kl;LNk 
cs;sd. G@hpdpdy; cs;s xU jdpj;j ,ul;il %yk; Nghuhdpw;Fk;> G@updpw;Fk; ,ilNa 
$Ljyhf xU gpizg;ig gpd;tUkhW Vw;gLj;Jf. 
 

 
 
 vdpDk;> Nkw;fz;Ls;s mikg;gpy; mjpf vyf;l;uhd;fth; jd;ikaila G@updpd; 
Kiwrhh; kpd;RikahdJ Neh;kpd;Rikahf ,Ug;gjhf ,t;tbikg;G Vw;fj;jf;fjy;y. vdNt 
ika Nghuhd; vl;L vyf;l;uhd;fis epiwthf ngwhky; cs;s Y}ap]; tbtikg;Ng 
rhj;jpakhd xd;whFk;. BCl3> BeCl2 Nghd;w %yf;$WfspYk; epiwtilah vl;L vyf;l;uhd; 
mikg;G fhzg;gLfpwJ.  
 
xw;iw vz;zpf;;ifapy; vyf;l;uhd;fisf; nfhz;Ls;s %yf;$Wfs; 
 
 rpy %yf;$Wfspy;> ika mZthdJ> xw;iwg;gil vz;zpf;ifapy; ,izjpw 
vyf;l;uhd;fisg; ngw;Ws;sd. vLj;Jf;fhl;lhf> iel;u[d; il Mf;i]L kw;Wk; iel;upf; 
Mf;i]Lfspy; midj;J mZf;fSk; KOikahd vl;L vyf;l;uhd; mikg;ig 
ngw;wpUg;gjpy;iy. mk; %yf;$Wfspd; Y}ap]; tbtikg;Gfs; gpd;tUkhW. 
 

 
 
,izjpwd; $l;bid tpupthf;Fk; jd;ik ngw;Ws;s %yf;$Wfs; 
 
 fe;jf n`f;]h GSiuL (SF6)> gh];gu]; ngd;lh FNshiuL (PCl5) Nghd;w 
%yf;$Wfspy;> ika mZthdJ> mtw;iwr; Rw;wp vl;L vyf;l;uhd;fis tpl mjpf 
vz;zpf;ifapy;> ika mZthdJ> mtw;iwr; Rw;wp vl;L vyf;l;uhd;fis tpl mjpf 
vz;zpf;ifapy; vyf;l;uhd;fisg; ngw;Ws;sd. ,k;%yf;$wpy; $Ljy; vyf;l;uhd; ,ul;ilfs; 
,lk; ngWtjw;F ika mZtpd; fhypahd ntsp d Mu;gpl;lhy;fs; gad;gLfpd;wd. 
 
 ikaj;jpy; cs;s fe;jf mZtpidr;Rw;wp MW vyf;l;uhd; ,ul;ilfs; (12 
vyf;l;uhd;fs;) mike;Js;sd. 
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madpg;gpizg;G 
 
 gpizf;fg;gl;Ls;s ,U mZf;fSf;fpilNaahd vyf;l;uhd; ftu; jd;ik kjpg;gpd; 
NtWghL mjpfkhf cs;sNghJ> Fiwthd vyf;l;uhd; ftu;jd;ik cila mZthdJ xd;W 
my;yJ mjw;F Nkw;gl;l mjd; ,izjpwd; vyf;l;uhd;fis ,izAk; kw;nwhU mZtpw;F 
KOtJkhf gupkhw;wk; nra;tjd; %yk; gpizf;fg;gLk; ,U mZf;fSk; jq;fSf;F 
mUfhikapy; cs;s ke;j thAf;fspd; epiyahd vyf;l;uhd; mikg;gpidg; ngWfpd;wd. 
vyf;l;uhd;fs; mikg;gpidg; ngWfpd;wd. vyf;l;uhd;fs; Kw;wpYkhf gupkhw;wk; nra;ag;gLtjhy; 
Neu; kw;Wk; vjpu; kpd; RikAil madpfs; cUthfpd;wd. ,t;tpU ftu;r;rp tpirahy; 
xd;Nwhnlhd;W gpizf;fg;gLfpd;wd. ,g;gpizg;G madpg;gpizg;G vdg;gLfpwJ. 
 

 
 
 nghl;lhrpak; jdJ ,izjpwd; $l;by; xU vyf;l;uhidAk;> FNshupd; jdJ 
,izjpwd; $l;by; VO vyf;l;uhd;fisAk; ngw;Ws;sJ. nghl;lhrpak; mZ xU vyf;l;uid 
,og;gjhy; Mu;fhdpd; epiyahd vyf;l;uhd; mikg;gpidg; ngw;W K+ madpahf khWfpwJ. 

nghl;lhrpak; ,oe;j vyf;l;uhid Vw;Wf; nfhz;L Cl- madpahf khWtjd; %yk; 
FNshupdhdJ Mu;fhdpd; epiyahd vyf;l;uhd; mikg;gpidg; ngWfpwJ. ,t;tpU madpfSk; 
,ize;J (KCl) nghl;lhrpak; FNshiuL vd;w madpg;gbfj;ij cUthf;Ffpd;wd. 
,g;gbfj;jpy; ,e;j madpfs; epiy kpd;dpay; ftu;r;rp tpirahy; gpizj;J itf;fg;gl;Ls;sd. 
 
 xU Nkhy; K+ cUthtjw;F Njitg;gLk; Mw;wypd; (madpahf;Fk; Mw;wy;) kjpg;G 

418.81 kJ NkYk; xU Nkhy; −Cl cUthFk; NghJ ntspg;gLk; Mw;wypd; kjpg;G -348.56 kJ 
(vyf;l;uhd; ehl;lk;) ,t;tpU Mw;wy; kjpg;Gfspd; $Ljy; Neu;Fwp cilaJ (70.25kJ). vdpDk;> 
xU Nkhy; nghl;lhrpak; FNshiuL> mjpy; ,lk; ngw;Ws;s madpfspypUe;J cUthFk;NghJ 
718 KJ Mw;wy; ntspaplg;gLfpwJ. ,e;epfo;T KCl cUthjiy Mjupg;gJld;> %yf;$wpid 
epiyg;Gj; jd;ikAwr; nra;fpwJ. 
 
<jy; rg;gpizg;G 
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 rfg;gpizg;G cUthjypd;NghJ ,izAk; ,uz;L mZf;fs; jyh xt;nthU 
vyf;l;uhid toq;fp> me;j vyf;l;uhd;fis jq;fSf;Fs; rkkhfg; gq;fpl;Lf; nfhs;fpd;wd. rpy 
gpizg;G cUthf;fj;jpd; NghJ> rfg;gpizg;G cUthtjw;Fj; Njitahd ,U 
vyf;l;uhd;fisAk; ,izAk; ,U mZf;fspy; xU mZNt toq;FfpwJ. NkYk; mt;tZ 
toq;Fk; ,U vyf;l;uhd;fs; ,izAk; kw;nwhU mZTld; rkkhfg; gq;fplg;gLfpwJ. 
,j;jifa gpizg;Gfs; <jy; rg;gpizg;G vd miof;fg;gLfpd;wd. vyf;l;uhd; ,ul;ilia 
gpizg;gpw;F toq;Fk; mZ toq;fp (donar) mZ vdTk; Vw;Fk; kw;nwhU mZ Vw;gp mZ 
vdTk; miof;fg;gLfpd;wd. toq;fp mZtpypUe;J Vw;gp mZit Nehf;fpa xU mk;Gf; 
Fwpahy; ,g;gpizg;G Fwpj;Jf;fhl;lg;gLfpd;wJ. (mizTr; Nru;kq;fs; gw;wp ehk; gpd;du; 
fw;Fk;NghJ toq;fpm Zit <dp vdTk;> Vw;gp mZit ika cNyhf mZ/madp vdTk; 
mikg;Nghk;). 
 

 vLj;Jf;fhl;lhf> ngu;NuhraidL 4
]6[Fe(CN) madpapy; xt;nthU raidL madpAk; 

-(CN ) xU vyf;l;uhd; ,ul;ilapid ,Uk;G (II) w;F toq;fp ( 2+Fe ) cld; <jy; 

rfg;gpizf;gpid Vw;gLj;Jfpd;wd. NkYk; ,e;j vyf;l;uhd;fs; 2+Fe  kw;Wk; 
-CN madpfSf;fpilNa rkkhf gq;fplg; gLfpd;wd.  

 

 
 
ngu;Nuh raidL madpapd; mikg;G 
 
 rpy Neu;Tfspy;> mk;Nkhdpah Nghd;w jdpj;j ,ul;il vyf;l;uhd;fisg; ngw;Ws;s 
%yf;$Wfs; jq;fsplk; cs;s cyf;l;uhd; ,ul;ilapid vyf;l;uhd; gw;whf;Fiw cs;s  BF3 
Nghd;w %yf;$WfSf;F toq;fp <jy; rg;gpizg;gpid cUthf;Ffpd;wd.  
 

 
 
gpizg;G mstPl;Lf; fhuzpfs; 
 
 xU rfg;gpizg;ghdJ gpizg;G ePsk;> gpizg;Gf; Nfhzk;> gpizg;Gj; juk; Nghd;w 
mstPl;Lf; fhuzpfshy; tiuaWf;fg;gLfpwJ. rpy gpizg;G mstPl;Lf; fhuzpfs; gpd;tUk; 
gFjpapy; RUf;fkhf jug;gl;Ls;sd. 
 
gpizg;G ePsk; 
 
 rfg;gpizg;ghy; gpizf;fg;gl;Ls;s ,U mZf;fspd; mZf;fUf;fSf;F ,ilg;gl;l 
njhiyT gpizg;G ePsk; vdg;gLfpd;wJ. vd;w rfg;gpizg;G %yf;$wpidf; fUJf. gpizg;G 
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ePskhdJ gpizf;fg;gl;Ls;s mZf;fspd; mZ Muq;fspd; $Ljy; (rA + rB) kjpg;ghy; 

ngwg;gLfpwJ. epwkhiy KbTfs; X-fjph; tpspk;G tpisT kw;Wk; vyf;l;uhd; tpspk;G tpisT 
El;gq;fisg; gad;gLj;jpg; gpizg;G ePsj;jpidf; fz;lwpayhk;. ,izAk; mZf;fspd; 
cUtsT kw;Wk; mitfSf;fpilNaahd gpizg;Gfspd; vz;zpf;if Mfpatw;wpidg; 
nghWj;J gpizg;G ePsk; mikfpd;wJ.  
 

  
 
 mZtpd; cUtsT mjpfkhf cs;sNghJ> gpizg;G ePsk; mjpfkhf ,Uf;Fk;. 
vLj;Jf;fhl;lhf fhu;gd; - fhu;gd; xw;iw gpizg;gpd; ePskhdJ (1.54Å) fhu;gd; - iel;u[d; 

xw;iw gpizg;gpd; ePsj;ijf; (1.43Å) fhl;bYk; mjpfkhFk;. 
 
 ,izAk; ,U mZf;fSf; fpilNaahd gpizg;Gfspd; vz;zpf;if mjpfkhf 
,Ug;gpd; gpizg;G ePsk; Fiwthf ,Uf;Fk;. vLj;Jf;fhl;lhf fhu;gd; - fhu;gd; xw;iw 
gpizg;gpd; ePsk; (1.54Å) MdJ> fhu;gd; - fhu;gd; Kg;gpizg;gpd; ePsk; (1.20Å) kw;Wk; fhu;gd;- 

fhu;gd; ,ul;ilg; gpizg;G ePsk; (1.33Å) Mfpatw;iwf;fhl;bYk; mjpfk;.  
 
gpizg;Gj;juk; 
 
 xU %yf;$wpy; cs;s ,U mZf;fSf;F ,ilNaahd gpidg;Gfspd; vz;zpf;if 
gpizg;Gj;juk; vd;wiof;fg;gLfpwJ. Y}ap]; nfhs;ifapy;> gpizg;Gj;juk; vd;gJ 
gpizf;fg;gl;Ls;s ,U mZf;fSf;fpilNa rkkhfg; gq;fplg;gl;lLs;s vyf;l;uhd; 
,ul;ilfspd; vz;zpf;if MFk;. 
 
 vLj;Jf;fhl;lhf i`l;u[d; %yf; $wpy;> xNu xU vyf;l;uhd; ,ul;ilahdJ ,U 
i`l;u[d; mZf;fSf;fpilNa gq;fplg;gl;Ls;sJ. vdNt> i`l;u[dpd; gpizg;Gj;juk; xd;W. 
,ijg; NghyNt H2O, HCl kPj;Njd; Nghd;wtw;wpy; ika kPj;Njd; Nghd;wtw;wpy; ika 
mZthdJ xw;iwg; gpizg;ig nfhz;Ls;sJ> vdNt mk;ika mZtpd; gpizg;Gj;juk; 
xd;W. 
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gpizg;Gf; Nfhzk; 
 
 rfg;gpizg;Gfs; jpirg;gz;Gilait mitfs; Gwntspapy; Fwpj;j jpirapid Nehf;fp 
mikfpd;wd. ,j;jpirg; gz;gpd; fhuzkhf xU %yf;$wpd; ,Urfg; gpizg;GfSf; fpilNa 
Fwpg;gpl;l epiyahd Nfhzk; cUthfpwJ. ,f;Nfhzk; gpizg;Gf; Nfhzk; 

vd;wiof;fg;gLfpd;wJ. ,J tof;fkhf bfpup (˚) myfpy; Fwpg;gplg;gLk;. epwkhiy Kiwfisg; 
gad;gLj;jp gpizg;Gf; Nfhzj;ijf; fz;lwpayhk;. NkYk; gpizg;Gf; Nfhzk; %yf;$wpd; 
tbtikg;G gw;wpa fUj;jpidj; jUfpwJ. 
 

 
 
gpizg;G Mw;wy; 
 
 xU %yf;$whdJ mjd; thAepiyapy; cs;sNghJ mjpYs;s xU Nkhy; msTs;s 
xU Fwpg;gpl;l gpizg;gpid gpsg;gjw;Fj; Njitg;gLk; Fiwe;jgl;r Mw;wy; mf;Fwpg;gpl;l 
gpizg;gpd; gpizg;G Mw;wy; vd tiuaWf;fg;gLfpwJ. gpizg;G Mw;wypd; myF KJmol-1 
gpizg;G Mw;wypd; kjpg;G mjpfnkdpy;> gpizg;G mjpftypik cilaJ. 
gpizf;fg;gl;bUf;Fk; mZf;fspd; cUtsT kw;Wk; mitfSf;fpilNaahd gpizg;Gfspd; 
vz;zpf;if Mfpatw;wpidg; nghWj;J gpizg;G Mw;wy; mikAk;. gpizg;gpy; <Lgl;Ls;s 
mZtpd; cUtsT kw;Wk; mitfSf;fpilNaahd gpizg;Gfspd; vz;zpf;if 
Mfpatw;wpidg; nghWj;J gpizg;G Mw;wy; mikAk;. gpizg;gpy; <Lgl;Ls;s mZtpd; 
cUtsT mjpfk; vdpy;> gpizg;G Mw;wypd; kjpg;G FiwthFk;. 
 
 ,uz;L my;yJ mjw;F Nkw;gl;l xNu khjpupahdg; gpizg;gpidf; nfhz;Ls;s gy;yZ 
%yf;$Wfspy; ruhrup gpizg;G Mw;wy; vd;w nrhw;$W (term) gad;gLj;jg;gLfpwJ. mj;jifa 
gpizg;Gfspy; xNu khjpupahd gpizg;Gfspd; gpizg;G Mw;wy;fspd; $l;L ruhrhp kjpg;ghdJ 
ruhrup gpizg;G Mw;wyhff; fUjg;gLfpwJ. vLj;Jf; fhl;lhf ePu;Kyf;$wpy; ,U O - H 
gpizg;Gfs; fhzg;gLfpd;wd. NkYk; ,t;tpuz;L gpizg;Gfis gpsg;gjw;F Njitahd 
Mw;wy; ntt;NtW kjpg;Gfis cilaJ. 
 

 
 

vdNt> ePu;Kyf;$wpy; cs;s gpizg;Gfspd; gpizg;G Mw;wy;fspd; ruhrup kjpg;G 

1502 427
464.5

2
kJ mol

−+
= =  

 



 

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

 

 
 
cldpirT: 
 
 rpy Neu;Tfspy;> xU %yf;$wpw;F xd;wpw;Fk; Nkw;gl;l rhj;jpakhd Y}ap]; 

tbtikg;Gfis tiua ,aYk; vLj;Jf;fhl;lhf> fhu;gNdl; madpapd; ( 2

3
CO

− ) Y}ap]; 

tbtikg;Gfisf; fUJNthk;. 
 
 fhu;gNdl; madpapd; mZmikT mikg;G (Mf;rp[d; mZf;fs; OA, OB kw;Wk; OC vd 
Fwpg;gplg;gl;Ls;sd.) 
 

 
 
 ,izjpw vyf;l;uhd;fspd; nkhj;j vz;zpf;if = [14 (fhu;gd;)] + [36 (Mf;]p[d;)] + 
[2 (vjph; kpd;Rik)] =24 vyf;l;uhd;fs;.  
 

,e;j ,izjpwd; vyf;l;uhd;fisg; gq;fPL nra;tjhy; gpd;tUk; mikg;G fpilf;fg; 
ngWfpwJ.  
 

 
 
 fhu;gd; vl;L vyf;l;uhd;fisg; ngWk; tifapy; xU Mf;rp[d; mZtpypUe;J (OA) xU 
jdpj;j vyf;l;uhd; ,ul;ilapid ,lk; ngaur; nra;J mtw;wpw;fpilNa $Ljy; gpizg;ig 
cUthf;Ff. glj;jpy; fhl;bAs;sthW tyJ Nky;Gwj;jpy; kpd;Rik (2-)I Fwpj;Jf;fhl;Lf.  
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(m) 2

3
CO

−madpapd; Y}ap]; tbt mikg;G  

 
 ,e;Neu;tpy; OA tpw;F gjpyhf kw;w ,U Mf;rp[dpy; (OB kw;Wk; OC) cs;s jdpj;j 
,ul;il vyf;l;uhd;fis ,lk; ngaur; nra;tjd; %ykhfTk;> NkYk; ,U Y}ap]; tbtq;fis 
ehk; tiua ,aYk;. 
 

 vdNt> ehk; ( 2

3
CO

− ) madpf;F fPo;fz;lthW %d;W xj;j Y}ap]; tbtikg;Gfis 

tiua ,aYk;. ,t;tbtikg;Gfspy; mZf;fspd; xg;gPl;L ,l mikT khWtjpy;iy. Mdhy; 
gpizg;gpd; ,l mikT kw;Wk; jdpj;j ,ul;il vyf;l;uhd;fspd; ,l mikT Mfpad kl;LNk 
khWgLfpd;wd. ,j;jifa tbtikg;Gfs; cldpirT mikg;Gfs; vd miof;fg;gLfpd;wd. 
NkYk; ,e;epfo;T cldpirT vdg;gLfpwJ.  
 

 
 
 fhu;gNdl; madpapy; cs;s midj;J fhu;gd; - Mf;rp[d; gpizg;GfSk; rkkhf 
cs;sd vd  Nrhjid KbTfspd; mbg;gilapy; mwpa KbfpwJ. vdNt fhu;gNdl; 
madpapd; cz;ikahd mikg;G vd;gJ. Nkw;fz;Ls;s %d;W cldpirT MFk;. ,e;Neu;tpy;> 
fhu;gNdl; madpahdJ xU tbtikg;gpypUe;J kw;nwhU tbtikg;gpw;F khWtjhf 
fUjf;$lhJ. fhu;gNdl; madpia xNu xU Y}ap]; tbtikg;gpidf; nfhz;L Fwpg;gpl;Lf; 
fhl;l ,ayhJ> vdpDk; gpd;tUk; mikg;ghdJ mjd; rupahd tbtikg;G gw;wpa xU 
fUj;jpidj; jUfpwJ.  
 

 
 
 ,df;fyg;G cldpirT mikg;gpd; (tbtk; 4) Mw;wyhdJ kw;W midj;J cldpirT 
mikg;Gfspd; (tbtk; 1> 2 kw;Wk; 3) Mw;wiyf; fhl;bYk; FiwthdJ. mjpf epiyg;Gj; 
jd;ikAila cldpirT mikg;gpd; (tbtk; 1(m)2(m)3) Mw;wYf;Fk; ,df;fyg;G cldpirT 
mikg;gpd; Mw;wYf;Fk; (tbtk; 4) ,ilNaahd Mw;wy; NtWghL cldpirT Mw;wy; 
vd;wiof;fg;gLfpd;wJ.  
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gpizg;Gfspd; KidTj; jd;ik  
 
rfg;gpizg;gpd; gFjp madpj; jd;ik: 
 
 ,U xj;j mZf;fSf;fpilNa (Nghd;wtw;wpy; cs;sthW) rfg;gpizg;G cUthFk; 
NghJ ,ize;Js;s ,uz;L mZf;fSk; gpizg;G vyf;l;uhd; ,ul;ilia jq;fis Nehf;fp 
rk mstpy; <u;f;fpd;wd. vdNt gq;fplg;gl;l gpizg;G vyf;l;uhd; kpfr;rupahf 
gpizf;fg;gl;Ls;s ,U mZf;fSf;F ikaj;jpy; mikAk;. vdpDk;> khWgl;l vyf;l;uhd; 
fth;jd;ik kjpg;Gfisf; nfhz;Ls;s mZf;fSf;F ,ilNa rfg;gpizg;G cUthFk; 
Neu;Tfspy;> gpizf;fg;gl;Ls;s mZf;fspy; mjpf vyf;l;uhd; mZitf;fhl;bYk; rfg;gpizg;G 
vyf;l;uhd;fis jdf;F mUfpy; <u;f;Fk; jd;ikapid mjpfkhfg; ngw;Ws;sJ. ,jd; 
tpisthf gq;fplg;gl;l vyf;l;uhd; ,ul;ilapd; jpus; Kfpy; (Cloud of Shared electron pair) 
cUf;FiyfpwJ.  
 
 i`l;u[d; G@iuby; cs;s i`l;u[Df;Fk; G@upDf;Fk; ,ilNaahd 
rfg;gpizg;igf; fUJf. ghypq; mstPl;L Kiwapy; i`l;u[d; kw;Wk; G@updpd; vyf;l;uhd; 
ftu; jd;ik kjpg;Gfs; KiwNa 2.1 kw;Wk; 4. ,jpypUe;J G@updhdJ> i`l;u[idf; 
fhl;bYk; Vwj;jho ,U klq;F ftu;r;rp tpirAld; rfg;gpizg;G vyf;l;uhd;fis jd;ik 
Nehf;fp ftUk; jd;ikapidg; ngw;Ws;sJ vd mwpa KbfpwJ. ,jd; tpisthf HFy; cs;s 
G@upd; MdJ gFjp vjpu;kpd; RikiaAk;> i`l;u[d; MdJ gFjp Neu;kpd; RikiaAk; 
ngWfpd;wd. vdNt gpizg;ghdJ KidTw;w rfg;gpizg;G vd miof;fg;gLfpwJ. ,q;F> 
kpfr; rpwpa rkkhd vjpu; kpd;RikAila kpd;Rikfs; kpfr;rpw njhiytpy; (91 pm) gpupj;J 

itf;fg;gl;Ls;sd. ,j;jifa mikg;G ,UKid (dipole) vd miof;fg;gLfpwJ.  
 
,UKid jpUg;Gj; jpwd;: 
 
 xU rfg;gpizg;gpd; KidTj; jd;ikia ,UKid jpUg;Gj; jpwdpd; mbg;gilapy; 
mstpl ,aYk;. ,J> 
 
 2q d =   

 
vd;W tiuaWf;fg;gLfpwJ. 
 
 ,q;F  vd;gJ ,UKid jpUg;Gj; jpwidAk;> q vd;gJ kpd;Rik kw;Wk; 2d vd;gJ 
,U kpd;RikfSf;F ,ilNaahdj; njhiytpidAk; Fwpg;gpLfpd;wd. ,UKid jpUg;Gj; 
jpwdhdJ xU ntf;lu; mstPlhFk;. ,t;ntf;lupd; jpirahdJ vjpu;kpd; RikapypUe;J 
Neu;kpd;Rikapid Nehf;fp mikAk;. 
 

 
 
 ,UKid jpUg;Gj; jpwdpd; myF  $Y}k; kPl;lu; (Cm)> ,J nghJthf big myfpy; 

(D) Fwpg;gplg;gLfpwJ. 1 big 30
3.336 10

−=  Cm vd;w rkd;ghl;bidg; gad;gLj;jp big 
myfpid $Y}k;-kPl;lu; myfpw;F khw;wyhk;. 
 
 H2, O2, F2 Nghd;w <uZ %yf;$Wfs; G+[;a ,UKidjpUg;Gj; jpwidg; ngw;Ws;sd. 

NkYk; ,itfs; Kidtw;w %yf;$Wfs; (non polar molecules ) vdg;gLfpd;wd. HF, HCl, 
CO, NO Nghd;w %yf;$Wfs; G+[;akw;w ,UKid jpUg;Gj;jpwd; kjpg;Gfisg; ngw;Ws;sd. 

,j;jifa %yf;$Wfs; KidTw;w %yf;$Wfs; (Polar Molecules) vd miof;fg;gLfpd;wd. 
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 KidTw;w gpizg;Gfisg; ngw;Ws;s %yf;$Wfs; midj;Jk; ,UKid jpUg;Gj; 
jpwd;fisg; ngw;wpUg;gjpw;fhd mtrpakpy;iy vLj;Jf;fhl;lhf Neu;Nfhl;L tbtikg;igg; 

ngw;Ws;s fhu;gd;-il-Mf;i]lhdJ ,uz;L KidTw;w (C C
+ −− ) gpizg;Gfisg; ngw;wpUe;j 

NghjpYk;> mjd; ,UKid jpUg;Gj; jpwd; G+[;[pakhFk;. Neu;Nfhl;L 
2

CO y; ,U KidTw;w 

(CO ) gpizg;G> rk kjpg;Gj; jpwd;fisg; ngw;Ws;sd. vdNt> 
2

CO d; ,UKid jpug;Gj; 

jpwdpd; epfu kjpg;G G+[;akhFk;. 
 

  
 
 ePu; %yf;$iw nghWj;j tiuapy;> epfu ,UKid jpUg;Gj;jpwd; vd;gJ 1 , 2  

Mfpatw;wpd; ntf;lu; $LjyhFk;. ,it fPNo fhl;lg;gl;Ls;sJ.  

 
 
 xU rfg;gpizg;gpy; ve;j mstpw;F madpj;jd;ik fhzg;gLfpwJ. vd;gjid 
,izf;fg;gl;Ls;s ,U mZf;fSf;fpilNaahd vyf;l;uhd; ftu; jd;ik NtWghNlhL 
njhlu;GgLj;j ,aYk; 
 

 A B
− +− vd;w KidTw;w %yf;$wpidf; fUJNthk;. ,k;%yf;$wpYs;s mZf;fspd; 

vyf;l;uhd; fth; jd;ik NtWghL (XA - XB) MdJ>  
 
i. 1.7f;Fr; rkk; vdpy; gpizg;G A-B ahdJ 50% madpj; jd;ikiag; ngw;Ws;sJ.  
 
ii. 1.7I tpl mjpfkhf ,Ue;jhy;> gpizg;G A-B ahdJ 50% f;Fk; mjpfkhd madpj; 
jd;ikiag; ngw;wpUf;Fk;. 
 
iii. 1.7I tplf; FiwT vdpy;> gpizg;G A-B ahdJ 50%f;Fk; Fiwthf madpj; jd;ikiag; 
ngw;wpUf;Fk;. 
 
madpg; gpizg;gpy; gFjp rfg;gpizg;Gj; jd;ik: 
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 rfg;gpizg;G Nru;kq;fspy; gFjp madpj; jd;ik fhzg;gLtJ Nghd;W> madpr; 
Nru;kq;fSk; gFjp rfg;gpizg;Gj; jd;ikapidg; ngw;Ws;sd. vLj;Jf;fhl;lhf madpr; 
Nru;kkhf ypj;jpak; FNshiulhdJ rfg;gpizg;Gj; jd;ikapid ngw;wpUg;gjhy; vj;jdhy; 
Nghd;w fupkf; fiug;ghd;fspy; fiufpwJ.  
 
madpr; Nru;kq;fspy; fhzg;gLk; gFjp rfg;gpizg;Gj; jd;ikapid KidTWjy; 
(polarisation) vd;w epfo;tpd; %yk; tpsf;fyhk;. madpr; Nru;kq;fspy; Neu; madpf;Fk;> vjph; 
madpf;Fk; ,ilapy; epiy kpd;dpapay; fth;r;rp tpir fhzg;gLfpwJ vd;gij ehk; mwpNthk;. 
Neu; kpd;Rik cila Neu; madpahdJ vjph; madpapd; ,izjpwd; vyf;l;uhd;fisf; 
ftUfpwJ. mNj Neuj;jpy; mjd; mZf;fUtpid tpyf;FfpwJ. ,jd; tpisthf vjph; 
madpapd; vyf;l;uhd; jpuw; Kfpy; cUf;FiyTWfpwJ. NkYk;> vyfl;uhd; mlh;j;jpahdJ 
Neu;kpd; madpia Nehf;fp efu;fpwJ. ,jd; tpisthf ,t;tpU madpfSf;fpilNa ,idjpw 
vyf;l;uhd;fspd; gq;fPL rpwpjsT Vw;gLfpwJ. vdNt mitfSf;fpilNa gFjp rfg;gpizg;Gj; 
jd;ik Vw;gLfpwJ. ,e;epfo;T KidTWjy; vdg;gLk;. 
 
 xU vjph; madpia KidTwr; nra;Ak; xU Neh; madpapd; jpwd; mjd; KidTWj;Jk; 
jpwd; (polarising ability) vdg;gLk;. NkYk; vjph; madpapd; KidTWk; jd;ik mjd; 

KidTWk; jpwd; (Polarisibility) vdg;gLk;. 
 
 xU madpr; Nru;kj;jpy; ve;j mstpw;F KidTWjy; epfo;fpwJ vd;gjid ng[hd;]; 
tpjp %yk; mwpayhk; 
 
ng[hd;]; tpjpfs; 
 
 mjpf rfg;gpizg;Gj; jd;ikapid ngw;wpUf;f Ntz;Lnkdpy; Neu;madp kw;Wk; vjph; 
madp Mfpa ,uz;bd; kpd;RikfSk; mjpfkhf ,Uf;f Ntz;Lk;. Neu; madpapd; kPJs;s 
kpd;Rik mjpfkhf ,Ug;gpd;> vjph; madpapd; vyf;l;uhd; jpus;Kfpypd; kPJ nrYj;Jk; fth;r;rp 
tpirAk; mjpfkhf ,Uf;Fk;. ,ijg; NghyNt vjph; madpapd; kPJs;s vjph; kpd;Rikapd; 
vz;kjpg;G mjpfk; vdpy; mjd; KidTWk; jpwd; mjpfk;. vdNt> Neu; madp my;yJ vjph; 
madpapd; kpd;Rik mjpfkhf ,Ug;gpd; rfg;gpizg;Gj; jd;ik mjpfupf;Fk;.  
 
 mYkpdpak; FNshiuL> nkf;dPrpak; FNshiuL kw;Wk; Nrhbak; FNshiuL Mfpa 
%d;W tif madpr; Nru;kq;fis ehk; %d;W tif madpr; Nru;kq;fis ehk; fUJNthk;. 

Neh; madpfs; kPJs;s kpd;Rik + 2+ 3+Na < Mg < Al  vd;w tupirapy; mjpfupg;gjhy; 

rfg;gpizg;Gj; jd;ikAk; 2 3NaCl < MgCl < AlCl  vd;w mNj tupirapy; mjpfupf;fpd;wJ.  

 
 Neu; madpapd; cUtsT rpwpajhfTk;> vjpuadpapd; cUtsT ngupajhfTk; ,Ug;gpd; 
KidTWj;Jk; jpwd; mjpfkhf ,Uf;Fk;. NkYk; rfg;gpizg;Gj; jd;ik mjpfkhf mikAk;. 
 
 Nrhbak; FNshiuilf; fhl;bYk; ypj;jpak; FNshiuL mjpf rfg;gpizg;Gj; jd;ik 

cilaJ. +Na madpiaf; fhl;bYk; +Li d; cUtsT rpwpaJ. vdNt +Li d; KidTWj;Jk; 
jpwd; mjpfk;. ypj;jpak; FNshiuilf; fhl;bYk; ypj;jpak; mNahilL mjpf rfg;gpizg;Gj; 

jd;ik cilaJ. Vnddpy; -Cl If; fhl;bYk; -I -d; cUtsT nghpaJ. vdNt +Li Neu; 

madpahy;> -Cl If; fhl;bYk; -I madpahdJ mjpfkhf KidTWfpd;wJ.  
  

 2 6 10ns  np  nd  vyf;l;uhd; mikg;gpidg; ngw;Ws;s Neu; madpfs; 2 6ns  np  vyf;l;uhd; 

mikg;gpidg; ngw;Ws;s Neu;madpfisf; fhl;bYk; mjpf KidTWj;Jk; jpwidg; 
ngw;Ws;sd> vdNt mjpf rfg;gpizg;Gj; jd;ikapidg; ngw;Ws;sd. 
 
 CuCI  MdJ NaCl If; fhl;bYk; mjpf rfg;gpizg;Gj; jd;ikapidg; ngw;Ws;sJ. 

+Na madpNahL xg;gpLk;NghJ (1.13Å)> +Cu (0.6Å) madpahdJ cUtstpy; rpwpaJ. NkYk; 
2 6 103s  3p  3d vyf;l;uhd; mikg;gpizg; ngw;Ws;sJ.  
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+Cu d; vyf;l;uhd; mikg;G 

 

 [Ar] 103d  
 

+Na d; vyf;l;uhd; mikg;G 
 

 [He] 2 62s  2p  
 
VSEPR nfhs;if (,izjpwd; vyf;l;uhd; ,ul;il tpyf;fy; nfhs;if)   

 
%yf;$Wfspd; tbtikg;G gw;wpa Y}ap]pd; nfhs;ifahdJ %yf;$Wfspy; 

mZf;fspd; ,lk;> kw;Wk; mitfSf;fpilNa gq;fplg;gl;l vyf;l;uhd;fspd; vz;zpf;if 
Mfpadtw;iwg; gw;wp tpsf;FfpwJ. vdpDk; Y}ap]pd; nfhs;ifapidg; gad;gLj;jp ek;khy; 
%yf;$Wfspd; tbtikg;gpid fzpf;f ,ayhJ. Y}ap]; nfhs;ifia VSEPR nfhs;ifAld; 
,izj;Jg; gad;gLj;Jtjd; %yk; %yf;$Wfspd; tbtj;jpid jPh;khdpf;f ,aYk;.  
 
VSEPR nfhs;ifapd; Kf;fpa Nfhl;ghLfs; gpd;tUkhW: 
 

1. xU %yf;$wpd; tbtkhdJ mjpYs;s ika mZitr; Rw;wp fhzg;gLk; ,izjpw 
$L vyf;l;uhd; ,ul;ilfspd; vz;zpf;ifapidg; nghUj;J mikfpwJ. 
 

2. vyf;l;uhd; ,ul;ilfs; ,Utifg;gLk;. mitahtd (i) gpizg;G vyf;l;uhd; ,ul;ilfs; 

(ii) jdpj;j vyf;l;uhd; ,ul;ilfs;. ,U mZf;fSf;fpilNa gfph;e;J nfhs;sg;gLk; 
vyf;l;uhd;; ,ul;ilfs; Mdit gpizg;G vyf;l;uhd; ,ul;ilfs; vdg;gLfpd;wd. mNj 
Neuj;jpy; gpizg;gpy; <Lglhj> ,izjpw vyf;l;uhd; ,ul;ilfs; Mdit jdpj;j 
,ul;ilfs; vdg;gLfpd;wd. 
 

3. ika mZtpid #o;e;Js;s vyf;l;uhd; ,ul;ilfs; xt;nthd;Wk; jq;fSf;Fs; 
xd;iwnahd;W tpyf;Ffpd;wd. vdNt> ,e;j tpyf;Ftpirapid ve;j mstpw;F 
rpWkkhf;f ,aYNkh> mjw;Nfw;wthW Kg;gupkhz ntspapy; mitfs; tpyfp 
mikfpd;wd. 
 

4. ntt;NtW tif vyf;l;uhd; ,ul;ilfSf;F ,ilNaahd tpyf;Ftpir gpd;tUk; 
tupirapy; mikfpwJ. 

 

 
 
 jdpj;j ,ul;il vyf;l;uhd;fs; vd;gd ika mZtpid kl;LNk rhh;e;J mike;jpUf;Fk;> 
NkYk; mitfs; xNu xU mZf;fUNthL kl;LNk ,ilaPL nra;fpd;wd. Mdhy; gpizg;G 
,ul;il vyf;l;uhd;fs; ,U mZf;fSf;F ,ilNa gq;fplg;gLjyhy; mitfs; ,U 
mZf;fUf;fNshLk; ,ilaPL Gupfpd;wd. ,jd; tpisthf %yf;$Wfspy; cs;s jdpj;j 
,ul;ilahdJ gpizg;G ,ul;iliatpl mjpf ,lj;ij Mf;fpukpf;fpwJ. NkYk;> mjpf 
tpyf;Fk; jpwidAk; ngw;Ws;sJ.  
 
 VSERP nfhs;ifapd;gb %yf;$Wfspd; tbtq;fs; jPu;khdpf;fg;gLjiyf; fPo;fz;Ls;s 

ml;ltiz tpsf;FfpwJ. ABXL vd;w %yf;$wpidf; fUJNthk;. ,jpy; A vd;g Jika 

mZitAk;> X vd;gJ A cld; rfg;gpizg;ghy; gpizf;fg;gl;Ls;s B mZf;fspd; 

vz;zpf;ifiaAk; L vd;gJ jdpj;j vyf;l;uhd; ,ul;iliaAk; Fwpg;gpLfpd;wJ. 
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,izjpw gpizg;Gf; nfhs;if (Valence bond theory) 
 
 i`a;l;yu; kw;Wk; yz;ld; Mfpa mwptpay; mwpQh;fs; i`l;u[d; %yf;$wpy; 
rfg;gpizg;G cUthjiy> vyf;l;uhdpd; miy ,af;ftpaiy mbg;gilahff; nfhz;L 
fUj;jpayhf tpsf;fpdhu;fs;. ,f;fUj;Jf;fs; ghypq; kw;Wk; ];Nyl;lu; MfpNahu;fshy; NkYk; 
Nkk;gLj;jg;gl;lJ. ,izjpwd; gpizg;Gf; nfhs;ifapid (VB nfhs;if) miy ,af;ftpay; 
Nfhl;ghLfspd; mbg;gilapy; tpsf;ftJ ,g;ghlg;gFjpapd; Nehf;fj;jpw;F mg;ghw;gl;lJ. 
i`l;lu[d; %yf;$W cUthjYf;F> VB nfhs;ifapd; mbg;gilapy; mikg;G xU vspa> 
gz;Gfs; mbg;gilapyhd tpsf;fk; gpd;tUkhW. 
 
 ,U i`l;u[d; mZf;fs; (Ha kw;Wk; Hb Mfpad) Kbtpy;yhj njhiytpy; gphpj;J 
itf;fg;gl;bUf;Fk; xU epiyapidf; fUj;jpw;nfhs;f. ,e;epiyapy; mt;tpU i`l;u[d; 
mZf;fSf;fpilNa vt;tpj ,ilaPLfSk; ,y;iy. NkYk; ,e;j mikg;gpd; epiy Mw;wy; 
G+[;ak; vd jd;dpr;irahf vLj;Jf;nfhs;sg;gLfpwJ. ,t;tpU i`l;u[d; mZf;fSk; xd;iw 
xd;W neUq;Fk; nghOJ> xt;nthU mZtpd; mZf;fUf;fSf;Fk;> mtw;wpDila 
vyf;l;uhd;fSf;Fk; ,ilNaahd ftu;r;rp tpir (Cjh epw mk;Gf; Fwpahy; fhl;lg;gl;Ls;sJ) 
Ald; gpd;tUk; Gjpa tpirfSk; nray;gl Jtq;Ffpd;wd. 
 
 
Gjpa ftu;r;rp tpirfs; (gr;ir epw mk;Gf;Fwp) 
 

1. Ha d; mZf;fUtpw;Fk;> Hb d; ,izjpw vyf;l;uhDf;Fk; ,ilNa cUthfpwJ.  

2. Hb d; mZf;fUtpw;Fk;> Ha d; ,izjpw vyf;l;uhDf;Fk; ,ilNa cUthfpwJ. 
 

Gjpa tpyf;F tpirfs; (rptg;G epw mk;Gf;Fwp) 
 

i. Ha kw;Wk; Hb Mfpatw;wpd; mZf;fUf;fSf;fpilNa cUthfpwJ.  

ii. Ha kw;Wk; Hb Mfpa ,izjpwd; vyf;l;uhd;fSf;F ,ilNa cUthfpwJ.  

 
ftu;r;rp tpirapd; fhuzkhf Mfpad xd;Nwhnlhd;W neUq;Ffpd;wd. Mdhy; Neuj;jpy; 

tpyf;Ftpirfs; mitfis tpyfyilAkhWr; nra;fpd;wd. Muk;g epiyapy;> ,U i`l;u[d; 
mZf;fSk; xd;Nwhnlhd;W neUq;Fk;NghJ> tpyf;Ftpirapidf; fhl;bYk;> ftu;r;rp tpirfs; 
mjpf typikAilajhf cs;sd. NkYk; epiy Mw;wy; Fiwe;Jf; nfhz;Nl tUfpd;wJ. xU 
Fwpg;gpl;l epiyia mile;jJk; epfu ftu;r;rp tpirahdJ tpyf;F tpirfSf;Fr; rup 
rkkhfpwJ. ,e;epiyapy; mikg;ghdJ> kpff; Fiwe;j epiy Mw;wiyg; ngw;wpUf;Fk;. 
 
 
 ,e;epiyapy; i`l;u[d; mZf;fspd; (Ha kw;Wk; Hb) mZ Mh;gpl;lhy;fSf;fpilNa 
mjpfgl;r Nkw;nghUe;Jjy; epfo;fpwJ. NkYk; mitfs; xd;Nwhnlhd;W rfg;gpizg;ghy; 
gpizf;fg;gl;Ls;sd. vdg;gLfpd;wJ. ,e;epiyapy; mt;tpU i`l;u[d; 
mZf;fUf;fSf;fpilNaahdj; njhiyT gpizg;G ePsj;ijj; jUfpwJ. ,jd; kjpg;G 
,e;epiyapy; ntspaplg;gLk; Mw;wy; MFk;. NkYk;> ,t;thw;wy; gpizg;ghw;wy; (bond energy) 
vdg;gLfpwJ. 
 
 ,e;jgpizg;G cUthjypd;NghJ> Mw;wy;ntspaplg;gLfpwJ. vdNt cUthd 
%yf;$f;WdhJ mjpf epiyg;Gj;jd;ik cilaJ. ,t;tpU mZf;fSf;F ,ilNaahd 
njhiytpid NkYk; Fiwf;Fk; nghOJ ftu;r;rp tpirapidf; fhl;bYk; tpyf;F tpirahdJ 
mjpfupg;gjhy; mikg;gpd; epiyahw;wy; mjpfupg;gjhy; mikg;gpd; epiyahw;wy; mjpfupf;fpwJ.  
 
VB nfhs;ifapd; Kf;fpa mk;rq;fs;: 
 
i. ,U mZf;fspd; rupghjp msT epug;gg;l;l Mu;gpl;lhy;fs; xd;Nwhnlhd;W Nkw;nghUe;Jk; 
nghOJ mitfSf;fpilNa rfg;gpizg;G cUthfpd;wJ.  
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ii. cUthd Nkw;nghUe;jpa Mh;gpl;lhypy; vjpnujph; Row;r;rpapidg; ngw;Ws;s ,U 

vyfl;uhd;fs; ,lk;ngWfpd;wd. vLj;Jf;fhl;lhf> H2 %yf;$W cUthFk;NghJ ,U 

i`l;u[d; mZf;fspd; 1s vyf;l;uhd;fSk; vjpu;Row;rpAld; ,ul;il Mfpd;wd. NkYk; 
mitfs; Nkw;nghUe;jpa Mu;gpl;lhypy; ,lk;ngWfpd;wd. 
 
iii. mZ Mu;gpl;lhy;fs; ve;j mstpw;F Nkw;nghUe;Jfpd;wdNth> mijg; nghUj;J rfg; 
gpizg;gpd; typik mikfpwJ. Nkw;nghUe;Jjy; mjpfkhf ,Uf;Fk; NghJ> ntspaplg;gLk; 
Mw;wy; mjpfkhFk;> NkYk; cUthFk; gpizg;Gk; typikAilajhf ,Uf;Fk;. 
 
iv. xt;nthU mZ Mh;gpl;lhYk; Fwpg;gpl;l jpirapy; mike;Js;sJ (Mu;gpl;lhy; kl;Lk; 
rPu;ikf;Nfhs tbtk; ngw;Ws;sJ) vdNt> mW Mu;gpl;lhy;fs; Nkw;nghUe;JjyhdJ> 
mjpfgl;rkhf Nkw;nghUe;Jjy; epfOk; jpirapy; eilngWfpwJ.  
 
 i`l;u[d;> GSupd; kw;Wk; i`l;u[d; GSiuby; rfg;gpizg;G cUthjiy VB 
nfhs;ifapidg; gad;gLj;jp tpsf;fpLNthk;.  
 
Mu;gpl;lhy; ,df;fyg;G 
 
 mZf;fs; ,ize;J rfg;gpizg;G %yf;$wpid cUthf;Fk; NghJ> ,izAk; 
mZf;fspd;> mZ Mu;gpl;lhy;fs; xd;Nwhnlhd;W Nkw;nghUe;jp rfg;gpizg;gpid 
cUthf;Ffpd;wJ. Mu;gpl;lhy;fs; Nkw;nghUe;jpAs;s gFjpapy; gpizg;G ,ul;il vyf;l;uhd;fs; 
,lk;ngWk;. Nkw;nghUe;Jjypd; jd;ikapidg; nghWj;J> ,U mZf;fSf;F ,ilNaahd 
rfg;gpizg;gpid rpf;kh ( ) kw;Wk; ig ( ) gpizg;Gfs; vd tifg;gLj;jyhk;. 
 
rpf;kh kw;Wk; ig gpizg;Gfs; 
 
 ,uz;L mZ Mu;gpl;lhy; mr;Rfspd; topNa Neu;f;Nfhl;by; Nkw;nghUe;Jk; NghJ 
cUthFk; gpizg;G  rfg;gpizg;G vdg;gLfpwJ. ,e;j Nkw;nghUe;Jjy; Neu; Nfhl;L 

Nkw;nghUe;Jjy; (head on overlapping) my;yJ mr;Rtop Nkw;nghUe;Jjy; (axial 
overlapping) vdTk; miof;fg;gLfpwJ. s Mu;gpl;lhy; ,lk;ngWk; Nkw;nghUe;Jjy; epfo;tpy; (s-
s kw;Wk; s-p Nkw;nghUe;Jjy;) vg;NghJk;  gpizg;Ng cUthFk;. Vnddpy; s Mh;gpl;lhy; 
rPu;ikf;Nfhs tbtj;jpidf; nfhz;lJ. vdNt> mjDld; epfOk; Nkw;nghUe;Jjy; vg;nghOJk; 
Neu; Nfhl;L Nkw;nghUe;JjyhfNt mikAk;> ,U p Mh;gpl;lhy;fs; %yf;$W mr;rpd; topNa 

Nkw;nghUe;Jk;  epfo;tpYk; gpizg;Ng cUthfpwJ. X mr;rpid %yf;$W mr;rhf fUJk; 

Neu;tpy; PX-PX Mu;gpl;lhy; Nkw;nghUe;Jjy; MdJ  -gpizg;gpidj; jUk;. 
 
 ,U mZ Mu;gpl;lhy;fs; gf;fthl;by; Nkw;nghUe;Jk;NghJ cUthFk; rfgpizg;G ig 

gpizg;G ( ) vdg;gLk;. X -mr;rpid %yf;$W mr;rhf fUJk; Neu;tpy; y yP - P kw;Wk; z zP - P  
Mfpa Mh;gpl;lhy;fs; Nkw;nghUe;Jjyhy;   gpizg;G cUthfpwJ. gpd; tUk; vLj;Jf;fhl;Lfs; 
%yk; Mu;gpl;lhy;fs; Nkw;nghUe;Jjiyg; Gupe;J nfhs;syhk;. 
 
H2 %yf;$W cUthjy; 
 
i`l;u[d; mZtpd; vyf;l;uhd; mikg;G 1s1 
 
 i`l;u[d; %yf;$W cUthFk; NghJ> xw;iw vyfl;uhidf; nfhz;Ls;s ,U 
i`l;u[d; mZf;fspd;> 1 Mh;gpl;lhy;fSk; mt;tpU mZf;fSf;fpilNaahd mr;rpd; topNa 
Nkw;nghUe;Jfpd;wd. ,e;j Nkw;nghUe;Jjy; s-s Nkw;nghUe;Jjy; vdg;gLk;. ,j;jifa mr;Rtop 
Mu;gpl;lhy; Nkw;nghUe;JJy; fhuzkhf rpf;kh ( ) gpizg;G cUthfpwJ.  
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F2 %yf;$W cUthjy;: 
 

G@upd; mZtpd; ,izjpw $l;bd; vyf;l;uhd; mikg;G: 2 2 2 1
x y z2s  2p , 2p , 2p  

 

,U G@upd; mZf;fspd;> rupghjp epug;gg;gl;l zP  Mh;gpl;lhy;fs; x -mr;rpd; topNa 

xd;Nwhnlhd;W Nkw;nghUj;Jk; NghJ> mitfSf;fpilNa ‘ ’ rfg;gpizg;G cUthfpwJ.  
 

 
 
HF %yf;$W cUthjy;: 
 
i`l;u[d; mZtpd; vyf;l;uhd; mikg;G 1s1 
 

G@upd; mZtpd; ,izjpw $l;bd; vyfl;uhd; mikg;G: 2 2 2 1
x y z2s  2p , 2p , 2p  

 

 i`l;u[dpd; rupghjp epug;gg;gl;l 1s Mu;gpl;lyhdJ> GSupdpd; ghjp epug;gl;ll 2 zP  

Mu;gpl;lhYld; Neu;Nfhl;by; Nkw;nghUe;Jk; NghJ i`l;u[Df;Fk; G@upDf;Fk; ,ilNa xU 
 -rfg;gpizg;G cUthfpwJ.   
 

 
 
O2 %yf;$W cUthjy; (O2)  
 

Mf;rp[d; mZtpd; ,izjpw $l;bd; vyf;l;uhd; mikg;G: 2 2 2 1
x y z2s  2p , 2p , 2p  
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,U Mf;rp[d; mZf;fspd; rupghjpasT epug;gg;gl;l zP Mu;gpl;lhy;fSk; z -mr;rpd; topahf 

Neu;Nfhl;by; Nku;Nfhl;by; Nkw;nghUe;Jk; NghJ (,e;Neu;tpy; z -mr;rid %yf;$W mr;rhff; 

fUJf) mitfSf;fpilNa  -rfg;gpizg;G cUthfpwJ. kw;w ,U Mf;rp[d;fspd; 
rupghjpas epug;gg;gl;l ,uz;L Mu;gpl;lhy;fSk; gf;fthl;by; Nkw;nghUe;Jtjhy; 
mitfSf;fpilNa  -rfg;gpizg;G cUthfpwJ. vdNt> Mf;rp[d; %yf;$wpy;> ,U Mf;rp[d; 

mZf;fSk; ,ul;il rfg;gpizg;ghy; gpizf;fg;gl;Ls;s. 2s kw;Wk; x2p  Mu;gpl;lhy;fspy; 

fhzg;gLk; kw;w ,U jdpj;j vyf;l;uhd; jdpj;j vyf;l;uhd; ,ul;ilfshf cs;sd.  
 
,df;fyg;gjhy; 
 
 i`l;u[d;> G@upd; Nghd;w vspa %yf;$Wfspy; fhzg;gLk; gpizg;Gfis> 
njhlu;Gila gpize;Js;s mZf;fspd; mZ Mu;gpl;lhy;fs; Nkw;nghUe;Jjy; %yk; vspjhf 
tpsf;f ,aYk;> Mdhy; kPj;Njd;> mk;Nkhdpah> ngupypak; FNwhiuL Kjypa gy;yZ 
%yf;$Wfspd; fz;lwpag;gl;l gz;Gfis> mZ Mu;gpl;lhy;fspd; vspa Nkw;nghUe;Jjy; %yk; 
tpsf;f ,aytpy;iy. vLj;Jf;fhl;lhf> Nrhjid KbTfspd; mbg;gilapy;> kPj;Njd; 
%yf;$WwhdJ ehd;Kfp tbtj;jpid ngw;Ws;sJ vdTk; mjpy; fhzg;gLk;> ehd;F C-H 
gpizg;GfSk; rkkhdit vdTk; ep&gzk; nra;ag;gl;Ls;sJ. ,g;gz;Gfis ehd;F 
i`l;u[d; mZf;fspd; (1s) Mu;gpl;lhy;fs;> fhu;gdpd; ntt;NtW Mw;wYila 

( 2 2
x y z2s  2p , 2p , 2p ) mZ Mu;gpl;lhy;fSld; Nkw;nghUe;Jjy; %yk; tpsf;f ,ayhJ. 

 
Nrhjid  KbTfspd; mbg;gilapy; fz;lwpag;gl;l ,j;jifa gz;Gfis tpsf;Fk; nghUl;L 
ypd]; ghypq; vd;gtu; %yf;$Wfspy; fhzg;gLk; ,izjpw mZ Mu;gpl;lhy;fs; vd;gd 
jdpj;j mZtpd; Mu;gpl;lhypypUe;J khWgl;bUf;fpd;wd vd;w fUj;jpid Kd;nkhope;jhu;. 
NkYk; mtu; ,df;fyg;ghjy; vd;w Nfhl;ghl;bid mwpKfg;gLj;jpdhu;. 
 
 xNu mZtpd;> xg;gplj;jf;f msT Mw;wYila mZ Mu;gpl;lhy;fs; xd;Nwhnlhd;W 
fye;J> rk vz;zpf;ifapy; rk Mw;wiy ngw;Ws;s Gjpa rkkhd Mu;gpl;lhy;fis jUk; 
nray;Kiw ,df;fyg;ghjy; vd tiuaWf;fg;gLfpwJ. ,r;nray;Kiwapy; cUthd Gjpa 
Mu;gpl;lhy;fs; ,df;fyg;gile;j Mu;gpl;lhy;fs; vd miof;fg;gLfpd;wd.  
 
 ,df;fyg;G Mu;gpl;lhy;fs; mjpfgl;r rkr;rPu; jd;ikia ngw;wpUg;gJld;> mitfspy; 
fhzg;gLk; vyf;l;uhd;fspd; tpyf;F tpirapid rpWkkhf;Fk; tifapy; Gwntspapy; Fwpj;j 
jpirapid Nehf;fpAk; mikfpd;wd. 
 
,df;fyg;ghjypd; tiffs; kw;Wk; %yf;$Wfspd; tbtq;fs; 
 
sp ,df;fyg;ghjy;: 
 
 ngupypak; FNshiuby; gpizg;G cUthjiy ehk; fUJNthk;. ,ay;G Mw;wy; 
epiyapy; cs;s ngupypak; mZtpd; ,izjpw $l;L vyf;l;uhd; mikg;G 

[ ]He
2 0

2 2 xs p
0 0

2 2y zp p  

 

 
 
 ngupypak; FNshiuby; cs;s ,U Be-Cl gpizg;GfSk; rkkhdit. NkYk;> 

mk;%yf;$w; Neu;Nfhl;L tbtj;jpidg; ngw;Ws;sJ vd fz;lwpag;gl;Ls;sJ. ,g;gz;gpid sp 
,df;fyg;ghjy; %yk; VB nfhs;ifapidg; gad;gLj;jp tpsf;fyhk;. 
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 ngupypaj;jpd; 2s Mu;gpl;lhypy; cs;s ,U vyf;l;uhd;fspy; xU vyf;l;uhdhdJ 

fpsu;Tw;W 2p Mu;gpl;lYf;Fr; nry;fpwJ. fpsu;Tw;w epiyapy; vyf;l;uhd; mikg;G 
1 1 0 0

[ ]2 2 2 2x y zHe s p p p   

 
,e;epiyapy; ngupaypj;jpd; 2s kw;Wk; 2p Mu;gpl;lhy;fs; ,df;fyg;ghjYf;F cl;gl;L> 

,U rkkhd sp ,df;fyg;gile;j Mu;gpl;lhy;fisj; jUfpd;wd. ,e;j Gjpa Mu;gpl;lhy;fs; 

50% s-gz;gpidAk;> 50% p-gz;gpidAk; ngw;Ws;sd. sp ,df;fyg;gile;j Mu;gpl;lhy;fs; 
glj;jpy; (glk; 10.22) fhl;bAs;sthW Nenujpu; jpirfspy; (1800) mikfpd;wd. 
 

  
 
FNshupdpd; Mu;gpl;lhYld; Nkw;nghUe;Jjy; 
 
 Xt;nthU sp ,df;fyg;gile;j Mu;gpl;lhy;fSk;> FNshupdpd; pz Mu;gpl;lhYld; 

Neu;Nfhl;by; Nkw;nghUe;Jtjhy; glj;jpy; fhl;bAs;sthW Be kw;Wk; Cl f;F ,ilNa 
rfg;gpizg;Gfs; cUthfpd;wd. 
 

 2
sp ,df;fyg;G: 

 
 Nghuhd; l;iu GSiuL (BF3) %yf;$wpy; gpizg;G cUthjiy fUJf. Nghuhd; 

mZtpd; ,izjpw $l;L vyf;l;uhd; mikg;G 2 1
[ ]2 2He s p  

 

 
 
 ,ay;G Mw;wy; epiyapy; Nghuhd; mZtpd; ,izjpwd; $l;by; ,izahfhj 
vyf;luhd; xd;W kl;LNk cs;sJ. Mdhy;> G@upDld; %d;W rfg;gpizg;ig Vw;gLj;j %d;W 
,izahfhj vyf;l;uhd;fs; Njit. ,jid ngWk; nghUl;L> Nghuhdpd; 2s Mu;gpl;lhypy; 

cs;s ,U vyf;l;uhd;fspy; xU vyf;l;uhdhdJ 2 yp  Mu;gpl;hYf;F  fpsu;Tw;W 

,df;fyg;ghjYf;F cl;gl;L> glj;jpy; fhl;bAs;sthW %d;W rkkhd 2
sp  ,df;fyg;gile;j 

Mu;gpl;lhy;fisj; jUfpd;wd. ,k;%d;W Mu;gpl;lhy;fSk; xy vd;w rk jsj;jpy; mikfpd;wd. 

NkYk; ,U Mu;gpl;lhy;fSf;F ,ilNaahd gpizg;Gf; Nfhzk; 0
120  MFk;. 
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GSupdpd; 2
z

p  Mu;gpl;lhy;fs; Nkw;nghUe;Jjy;: 

 

 Nghuhdpd; %d;W 2
sp  ,df;fyg;ile;j Mu;gpl;lhy;fSld; %d;W G@upd; mZf;fspd; 

2
z

p  Mu;gpl;lhy;fs; Neu;Nfhl;by; Nkw;nghUe;Jtjhy; glj;jpy; fhl;bAs;sthW B kw;Wk; F f;F 
,ilNa rfg;gpizg;Gfs; cUthfpd;wd. 
 
 
 

3
sp ,df;fyg;G: 

 

 kPj;Njd; %yf;$iw vLj;Jf;fhl;lhff; nfhz;L 3
sp ,df;fyg;gpid tpsf;fyhk;. kPj;Njd; 

%yf;$wpy; ika fhu;gd; mZ ehd;F i`l;u[d; mZf;fSld; gpizf;fg;gl;Ls;sJ. fhu;gd; 

mZtpd; ,izjpw $l;L vyf;l;uhd; mikg;G ,ay;G Mw;wy; epiyapy; 2 1 1 0
[ ]2 2 2 2x y zHe s p p p  

 

 
 

ehd;F i`l;u[d; mZf;fSld; ehd;F rfg;gpizg;Gfis Vw;gLj;j fhu;gdpd; 2s 
Mu;gpl;lhypy; cs;s ,U vyf;l;uhd;fspy; xU vyf;l;uhdhdJ 2

z
p  Mu;gpl;lhYf;F 

fpsu;TWfpwJ. fhu;gdpd; xU 2s Mu;gpl;lhYk;> %d;W 2p Mu;gpl;lhy;fSk; ,df;fyg;G mile;J 

ehd;F rkkhd 3
sp ,df;fyg;G Mu;gpl;lhy;fisj; jUfpd;wd. NkYk;> ,U 3

sp  

Mu;gpl;lhy;fSf;F ,ilNaAs;s gpizg;Gf; Nfhzk; 0 '
109 28 MFk;. 

 
i`l;u[dpd; 1s Mu;gpl;lhy;fs; Nkw;nghUe;Jjy;: 
 

 ehd;F i`l;u[d; mZf;fspd; 1s Mu;gpl;lhy;fs;> fhu;gd; mZtpd; ehd;F 3
sp  

,df;fyg;G Mu;gpl;lhy;fSld; Neu;Nfhl;by; Nkw;nghUe;jp kPj;Njd; %yf;$wpdpy; 4C-H  -
gpidg;gpid glj;jpy; fhl;bAs;sthW Vw;gLj;Jfpd;wd.  
 
 
 

3
sp d ,df;fyg;G: 
 

 
5

PCl  Nghd;w %yf;$Wfspy; ika gh];gu]; mZ Ie;J FNshupd; mZf;fSld; 

rfg;gpizg;gpy; gpizf;fg;gl;Ls;sJ. ,q;F gh];gu]pd; mZ Mu;gpl;lhy;fs;> mjhtJ xU 3s 
Mu;gpl;lhy; %d;W 3p Mu;gpl;lhy;fs; kw;Wk; xU epug;ggl;lhj 3d Mu;gpl;lhy;fs; kw;Wk; xU 
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epug;gg;glhj 3d Mu;gpl;lhy;fs; kw;Wk; xU epug;gg;glhj 3d Mu;gpl;lhy; ( 2z
d ) Mfpaitfs; 

3
sp d  ,df;fyg;gpy; <LgLfpd;wd. gh];gu]; mZtpd; ,ay;G Mw;wy; epiyapy; vyf;l;uhd; 

mikg;G 2 1 1 1
[ ]3 3 3 3x y zNe s p p p  tpy; fhl;lg;gl;Ls;sJ. gh];gu]pd; ,ul;il epiyapy; cs;s 3s 

vyf;l;uhdpy; xd;W xU fhypahf cs;s 3d Mu;gpl;lhYf;F (3 2
dz ) fpsu;TWfpd;wJ. gh];gu]; 

mZtpd; xU 3s Mu;gpl;lhy;> %d;W 3p Mu;gpl;lhy;fs; kw;Wk; xU 3 2
dz  Mu;gpl;lhy;fisj; 

jUfpd;wd. 3
sp d  ,df;fyg;G Mu;gpl;ly;fisj; jUfpd;wd. ,df;fyg;G Mu;gpl;lhy;fs; 

Kf;Nfhz ,U gpukpL tbtikg;gpy; glj;jpy; cs;sthW mike;Js;sd. 
 

 
 

FNshupdpd; 3
z

p  Mu;gpl;lhy;fs; Nkw;nghUe;Jy;: 

 

 gh];gu]pd; Ie;J 3
sp d  Mu;gpl;lhy;fs;> Ie;J FNshupd; mZf;fspd; 3

z
p  

Mu;gpl;lhy;fSld; Neu;Nfhl;by; Nkw;nghUe;Jtjhy; Ie;J P-Cl ( ) rfg;gpizg;Gfs; glj;jpy; 
fhl;lg;gl;Ls;sthW cUthfpd;wd. 
 
 
 

3 2
sp d  ,df;fyg;G: 
 

 ry;gu; n`f;rh /GSiuL (
6

SF ) %yf; $wpy; ika ry;gu; mZthdJ mjd; 

,izjpwd; $l;bid tpupthf;fp 3 2
sp d  ,df;fyg;gpw;F cl;gl;L MW rk Mw;wYila 3 2

sp d  

,df;fyg;G Mu;gpl;lhy;fis cUthf;Ffpd;wd. ,itfs; MW rkkhd S-F ( ) 
rfg;gpizg;Gfs; cUthf fhuzkhfpd;wd. ry;gu; mZtpd; ,ay;G Mw;wy; epiy vyf;l;uhd; 

mikg;G 2 2 1 1
[ ]3 3 3 3x y zNe s p p p  

 

 
 
 3s Mu;gpl;lhy; kw;Wk; 3p Mu;gpl;lhy; Mfpa xt;nthd;wpypUk; ,Ue;Jk; xU vyf;l;uhd;> 

fhypahf cs;s 3d Mu;gpl;lhy;fSf;F ( 2z
d  kw;Wk; 2 2x y

d
−
) fpsu;TWfpd;wd. ry;gupd; ,e;j MW 

,izjpw Mu;gpl;lhy;fSk; (xU 3s Mu;gpl;lhy;> %d;W 3p Mu;gpl;lhy;fs; kw;Wk; ,uz;L 3d 
Mu;gpl;lhy;fs; kw;Wk; ,uz;L 3d Mu;gpl;lhy;fs;) fye;J MW rkkhd 3 2

sp d  ,df; fyg;G 

Mu;gpl;lhy;fisj; jUfpd;wd. ,e;j Mu;gpl;lhy;fs; glj;jpy; fhl;lg;gl;Ls;sthW vz;Kfp 
tbtikg;gpidf; ngw;Ws;sd.  
 

GSupdpd; 2
z

p  Mu;gpl;lhy;fs; Nkw;nghUe;Jjy;: 
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 ry;gupd; MW 3 2
sp d  ,df;fyg;G Mu;gpl;lhy;fs; MW GSupdpd; 2

z
p  Mu;gpl;lhy;fSld; 

Neu;Nfhl;by; Nkw;nghUe;jp ry;gu; n`f;rh GSiuby; MW S-F gpizg;Gfis 
cUthf;Ffpd;wd. 
 
 
 
vj;jpyPdpy; fhzg;gLk; gpizg;Gfs;: 
 
 vj;jpyPdpy; gpizg;G cUthjiy ,df;fyg;ghjy; Nfhl;ghl;bidg; gad;gLj;jp 

tpsf;fyhk;. vj;jpyPdpd; %yf;$W tha;ghL 
2 4

C H . fhu;gdpd; ,izjpwd; ehd;F. mjd; 

,izjpw $l;L vyf;l;uhd; mikg;G ,ay;G Mw;wy; epiyapy; 2 1 1 0
[ ]2 2 2 2x y zHe s p p p . fhu;gdpd; 

ehd;F ,iz jpwid epiwT nra;Ak; nghUl;L> 2s Mu;gpl;lhypypUe;J xU vyfl;uhid 2
z

p  

Mu;gpl;lhYf;F fpsu;Twr; nra;f. 
 

  
 

 vj;jpyPdpy; cs;s ,uz;L fhu;gd; mZf;fSk; 2
sp  ,df;fyg;ghjYf;F cl;gl;Ls;sd. 

fhu;gdpd; 2s, 2
x

p  kw;Wk; 2 yp  Mfpa Mu;gpl;lhy;fs; xd;Nwhnlhd;W fye;J %d;W rkkhd 

,df;fyg;gile;j Mu;gpl;lhy;fis cUthfpd;wd. ,e;j Mu;gpl;lhy;fs; xd;Wf;nfhd;W 1200 
Nfhz ,ilntspapy; xy jsj;jpy; mikfpd;wd. fhu;gdpd; ,df;fyg;gilahj Mu;gpl;lhyhdJ 
,e;j jsj;jpw;F nrq;Fj;jhd jpirapy; mikfpd;wJ. fhu;gdpd; ,df;fyg;gilahj 

Mu;gpl;lhyhdJ 2
z

p  ,e;j xy jsj;jpw;F nrq;Fj;jhd jpirapy; mikfpd;wJ.  

 
rpf;kh gpizg;G cUthjy;: 
 

%yf;$W mr;rpy; (x-mr;R) mike;j> xt;nthU fhu;gd; mZtpd; xU 2
sp  ,df;fyg;G 

mile;j Mu;gpl;lhy;fs; xd;Nwhnlhd;W Neu;Nfhl;by; Nkw;nghUe;jp C-C rpf;kh gpizg;gpid 

cUthf;FfpwJ. ,uz;L fhu;gd; mZf;fspd; kw;w ,U 2
sp ,df;fyg;gile;j Mu;gpl;lhy;fSk;> 

ehd;F i`l;u[d; mZf;fspd; ehd;F 1s Mu;gpl;lhy;fSld; Neu;Nfhl;by; Nkw;nghUe;Jtjhy;> 

xt;nthU fhu;gDk;> i`l;u[Dld; ,U C-H rpf;kh gpizg;Gfis cUthf;Ffpd;wd. 
 

 
 
  gpizg;G cUthjy;  
 

 ,U fhu;gd; mZf;fspy; fhzg;gLk; ,df;fyg;ghjYf;F cl;glhj ,U 2
z

p  

Mu;gpl;lhy;fSk; %yf;$W mr;rpy; mikahjjhy; gf;fthl;bd; topahf kl;LNk Nkw;nghUe;j 
,aYk;. ,j;jifa gf;fthl;L Nkw;nghUe;Jjyhy; ,U fhu;gd; mZf;fSf;Fk; ,ilNa 
glj;jpy; fhl;bAs;sthW xU  gpizg;G cUthfpd;wJ.  
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mrpl;byPdpy; fhzg;gLk; gpizg;Gfs;: 
 
 vj;jpyPidg; NghyNt> ,df;fyg;ghjy; nfhs;ifapidg; gad;gLj;jp mrpl;byPdpy; 

gpizg;G cUthjiy tpsf;fyhk;. mrpl;byPdpd; %yf;$W tha;g;ghL 
2 2

C H . ,ay;G Mw;wy; 

epiyapy; cs;s fhu;gdpd; ,izjpw $l;bd; vyf;l;uhd; mikg;G 2 1 1 0
[ ]2 2 2 2x y zHe s p p p . 

fhu;gdpd; ehd;F ,izjpwid epiwT nra;Ak; nghUl;L 2s Mu;gpl;lhypy; cs;s xU 

vyf;l;uhid 2
z

p  Mu;gpl;lhYf;F fpsu;Twr; nra;f. 

 
 mrpl;byPd; %yf;$wpy;> ,U fhu;gd; mZf;Sk; sp ,df;fyg;G epiyapy; fhzg;gLfpwJ. 

mtw;wpd; 2s kw;Wk; Mu;gpl;lhy;fs; xd;NwhNlhd;W fye;J ,U rkkhd sp ,df;fyg;gile;j 
Mu;gpl;lhy;fis cUthf;Ffpd;wd. ,itfs; %yf;$W mr;rpd; (x-mr;R) topNa Neu;Nfhl;by; 

mikfpd;wd. ,df;fyg;G milahj 2 yp  kw;Wk; 2
z

p  Mu;gpl;lhy;fs; %yf;$W mr;rpw;F 

nrq;Fj;jhf mike;Js;sd.  
 
rpk;kh gpizg;G cUthjy;: 
 
 xt;nthU fhu;gdpYk; cs;s xU sp ,df;fyg;gile;j Mu;gpl;lhy; xd;Nwhnlhd;W 

Neu;Nfhl;by; Nkw;nghUe;jp xU C-C rpf;kh gpizg;gpid Vw;gLj;Jfpd;wJ. ,U fhu;gd;fspd; 

kw;WnkhU sp ,df;fyg;G Mu;gpl;lhy;fSld; ,U i`l;u[d; mZf;fspd; ,U 1s 
Mu;gpl;lhy;fs; Neu;Nfhl;by; Nkw;nghUe;Jtjhy;> xt;nthU fhu;gd; mZTk;> xU i`l;u[Dld; 
xU C-H rpf;kh gpizg;gpiz Vw;gLj;Jfpd;wd.  
 
ig gpizg;G cUthjy;: 
 

 xt;nthU fhu;gd; mZtpYk; fhzg;gLk; ,df;fyg;gilahj 2 yp  kw;Wk; 2
z

p  

Mu;gpl;lhy;fs; gf;fthl;by; Nkw;nghUe;Jfpd;wd. ,jd; tpisthf ,U fhu;gd; 

mZf;fSf;fpilNa ,U ig gpizg;Gfs; ( y yp p− kw;Wk;
z z

p p− ) glj;jpy; fhl;bAs;sthW 

cUthfpd;wd.   
 

 
 
%yf;$W Mu;gpl;lhy; nfhs;if: 
 
 Y}ap]; nfhs;if kw;Wk; ,izjpw gpizg;Gf; nfhs;if (VB nfhs;if) Mfpad 
Ntjpg;gpizg;G cUthjy; kw;Wk; %yf;$W mikg;Gfis gz;G uPjpahf tpsf;fpd. vdpDk;> 
%yf;$Wfspd; fz;lwpag;gl;l rpy gz;Gfis tpsf;Ftjw;F Nkw;fz;Ls;s ,U 
nfhs;iffSk; NghJkhdjhf ,y;iy. vLj;Jf;fhl;lhf ,t;tpU nfhs;iffspd;gb Mf;rp[d; 
%yf;$W ilahfhe;jg; gz;gpidg; ngw;wpUf;f Ntz;Lk; vdpDk;> tYthd fhe;jg; Gyj;jpy; 
jput epiyapy; cs;s Mf;rp[d; fhe;j JUtq;fSf;fpilNa ftug;gLfpd;wJ. ,jpypUe;J 
Mf;rp[d; ghuh fhe;jj; jd;ikAilaJ vd mwpfpd;Nwhk;. Nkw;fz;Ls;s ,U nfhs;iffSk; 
gpizg;G cUthjiy vyf;l;uhd; ,ul;ilapd; mbg;gilapy; tpsf;fpd. vdNt ,f;nfhs;iffs; 
ghuh fhe;jj; jd;ikAila %yf;$Wfspd; gpizg;G ,ay;gpid tpsf;f ,aytpy;iy. F. 
`Pz;l; kw;Wk; uhgu;l; S. Ky;ypfd; Mfpa mwpQh;fs; %yf;$W Mu;gpl;lhy; nfhs;if 
vd;wiof;fg;gLk; gpizg;Gf; nfhs;;ifia cUthf;fpdhu;fs;. ,f;nfhs;ifahdJ 
%yf;$Wfspd; fhe;jg; gz;gpid tpsf;fpaJ.  



 

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

 

 
,f;nfhs;ifapd; Kf;fpa mk;rq;fs; gpd;tUkhW: 
 

1. mZf;fs; ,ize;J %yf;$wpid cUthf;Fk; NghJ> mitfspd; mZ Mu;gpl;lhy;fs; 
jq;fsJ jdpj;jd;ikia ,of;fpd;wd. NkYk; %yf;$W Mu;gpl;lhy;fs; 
vd;wiof;fg;gLk; Gjpa Mu;gpl;lhy;fs; cUthfpd;wd. 
 

2. ,izAk; mZ Mu;gpl;lhy;fspd; tbtj;jpidg; nghWj;J> cUthFk; %yf;$W 
Mu;gpl;lhy;fspd; tbtq;fs; mikfpd;wd. 
 

3. ,izfpd;w mZ Mu;gpl;lhy;fspd; vz;zpf;ifAk; cUthd %yf;$W Mu;gpl;lhy;fspd; 
vz;zpf;ifAk; rkk;. ,izAk; njhlu;Gila mZ Mu;gpl;lhy;fspd; vz;zpf;ifAk; 
rkk;. ,izAk; njhlu;Gila mZ Mu;gpl;lhy;fspd; Mw;wYld; xg;gpLk;NghJ> cUthd 
%yf;$W Mu;gpl;lhy;fspy; rup ghjpasT vz;zpf;ifAila Mu;gpl;lhy;fs; mtw;iwtpl 
Fiwthd Mw;wiyAk; kw;w rup ghjpasT vz;zpifAila %yf;$W Mu;gpl;lhy;fs; 
mjpf Mw;wiyAk; ngw;Ws;sd. Fiwthd Mw;wiyg; ngw;wpUf;Fk; %yf;$W 
Mu;gpl;lhy;fs; gpizg;G %yf;$W Mu;gpl;lhy;fs; vdTk;> mjpf Mw;wiyg; ngw;wpUf;Fk; 
%yf;$W Mu;gpl;lhy;fs; vjpu;gpizg;G %yf;$W Mu;gpl;lhy;fs; vdTk; 
miof;fg;gLfpd;wd. gpizg;G %yf;$W Mu;gpl;lhy;fs; rpf;kh ( )> ig ( ) nly;lh 
( ) vdTk;> vjpu; gpizg;G %yf;$W Mu;gpl;lhy;fs; ,

     kw;Wk;   vdTk; 

miof;fg;gLfpd;wd.  
 

4. %yf;$wpy;> vyf;l;uhd;fs; Gjpjhf cUthd %yf;$W Mu;gpl;lhy;fspy; 
epug;gg;gLfpd;wd. ,e;j Mu;gpl;lhy;fspy; vyf;l;uhd;fs; epug;gg;gLjy;> mZ 
Mu;gpl;lhy;fspy; vyf;l;uhd;fs; epug;gg;gLtJ Nghd;Nw M/gh jj;Jtk;> ngsyp 
jtpu;f;ifj; jj;Jtk; kw;Wk; `Pz;l; tpjp Mfpatw;wpd; mbg;gilapNyNa mikAk;.  

 
5. ,izAk; ,U mZf;fSf;fpilNa fhzg;gLk; gpizg;Gfspd; vz;zpf;if 

gpizg;Gj;juk; vdg;gLfpwJ. xU %yf;$wpd; gpizg;Gj; juj;jpid gpd;tUk; 
rkd;ghl;lhy; fz;lwpayhk;.  

 

gpizg;Gj;juk; 
2

b aN N−
=  

 
,q;F> 
 

 
b

N vd;gJ gpizg;G %yf;$W Mu;gpl;lhy;fspy; fhzg;gLk; nkhj;j vyf;l;uhd;fspd; 

vz;zpf;if. 
 

 
a

N vd;gJ vjpu;gpizg;G %yf;$W Mu;gpl;lhy;fspy; fhzg;gLk; nkhj;j vyf;l;uhd;fspd; 

vz;zpf;if. 
 
 NkYk; xU %yf;$wpd; gpizg;Gj; juk; G+[;[pak; vdpy; mj;jifa %yf;$W 
cUthtjpy;iy vd mwpayhk;. 
 
mZ Mu;gpl;lhy;fspd; Neu;Nfhl;L ,izT (LCAO) Linear Combination of atomic orbitals 
 
 xU %yf;$wpw;fhd ~;Nuhbq;fu; miyr; rkd;ghl;bw;F jPu;T fz;lwptjd; %yk; mjd; 
%yf;$W Mu;gpl;lhy;fSf;fhd miyr; rhu;gpidf; fz;lwpa ,aYk;. %yf;$Wfspd; 
~;Nuhbq;fu; miyr; rkd;ghl;bid jPu;j;jy; vd;gJ kpfTk; rpf;fyhdJ vd;gjhy;> %yf;$W 
Mu;gpl;lhy;fSf;fhd miyr;rhu;gpidf; fz;lwpa Njhuha Kiwfs; gad;gLfpd;wd. mj;jifa 
Kiwfspy; nghJthdnjU Kiw mZ Mu;gpl;lhy;fspd; Neupa ,izT (LCAO) MFk;.  
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 mZ Mu;gpl;lhy;fspd; miyr;rhu;G   vd Fwpf;fg;gLtij ehk; mwpNthk;. 

Xg;gplj;jf;f Mw;wYila 
A

  kw;Wk; 
B

  Mfpa ,U miyr;rhu;Gfshy; Fwpg;gplg;gLk; ,U 

mZ Mu;gpl;lhy;fs; ,ize;J ,U %yf;$W Mu;gpl;lhy;fisj; jUk; xU Neu;tpid ehk; 
fUJNthk;. 
 

 mitfSs; xd;W gpizg;G %yf;$W Mu;gpl;lhy; (
gpizg;G

) kw;nwhd;W vjpu;gpizg;G 

%yf;$W Mu;gpl;lhy; (
vjpu; gpizg;G

) MFk;. ,t;tpU %yf;$W Mu;gpl;lhy;fSf;fhd 

miyr;rhu;gpid mZ Mu;gpl;lhy;fshd 
A

  kw;Wk; 
B

   Mfpaitfspd; Neupa ,iztpd; 

%yk; ngwyhk;. 
  

 
A B = +

gpizg;G
 

 

 
A B = −

vjpu; gpizg;G
 

 
 mZ Mh;gpl;lhy;fspd; Mf;ff; FWf;fPl;L tpisthy;> gpizg;G %yf;$W Mh;gpl;lhy;fs; 
cUthtjhfTk;> mZ Mh;gpl;lhy;fspd; mopj;jy; FWf;fPl;L tpistpd; fhuzkhf vjph; 
gpizg;G %yf;$W Mh;gpl;lhy;fs; cuthtjhfTk; fUjyhk;. ,U 1s Mh;gpl;lhy;fspy; ,Ue;J 
,U %yf;$W Mh;gpl;lhy;fs; cUthtJ  gpd;tUk; glj;jpy; fhl;lg;gl;Ls;sJ. 
 
Mf;ff; FWf;fPl;L tpisT: ,uz;L 1s Mh;gpl;lhy;fs; xNu fl;lj;jpy; cs;sd. kw;Wk; xNu 
Fwpfis ngw;Ws;sd. 

 
     gpizg;G %yf;$W  

   Mh;gpl;lhy; 

 
  gpizg;G %yf;$W  
         Mh;gpl;lhy; 
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cNyhf gpizg;G 
 
 cNyhfq;fs; gsgsg;Gj; jd;ik> mjpf mlh;j;jp> kpd; kw;Wk; ntg;gq;flj;Jk; jd;ik> 
jl;ilahf;Fjy; kw;Wk; fk;gpahf ePl;Ljy; Mfpa mtw;wpw;Nf chpa gz;Gfisg; ngw;Ws;sd.  
NkYk;> ,tw;wpd; nfhjpepiy kw;Wk; cUFepiy kjpg;Gfs; mjpfk;. cNyhfg; gbfj;jpy;> 
cNyhf mZf;fs; kpf mUfpy; neUq;fp mike;jpUf;f fhuzkhf mikAk; tpir 
cNyhfg;gpizg;G vd mwpag;gLfpwJ. cNyhfg;gpizg;ghdJ xU madpg;gpizg;gy;y. 
Vnddpy;> madpg;gpizg;ghdJ ntt;NtW vyf;l;uhd; fth;jd;ik cila mZf;fSf;fpilNa 
Vw;gLfpwJ. mijg; NghyNt ,J xU rfg;gpizg;Gk; my;y Vnddpy; cNyhf mZf;fspy; 
mjid #o;e;Js;s 8 my;yJ 12 mZf;fSld; ,izjpw vyf;l;uhd;fis rkkhfg; gq;fpLk; 
tifapy; mitfspy; NghJkhd vyf;l;uhd;fSk; ,y;iy. vdNt cNyhfg; gpizg;gpid 
tpsf;f xU Gjpaf; nfhs;if Njitg;gl;lJ. 
 
 l;&l; kw;Wk; yhud;]; MfpNahh;fshy; Kjd; Kjypy; cNyhf gpizg;gpw;fhdf; 
nfhs;if Kd;nkhopag;gl;lJ. ,f; nfhs;ifapd;gb cNyhfg;gbfkhdJ> fl;Lwh 
vyf;fl;uhd;fspd; thAtpy;> Neh;kpd; Rik nfhz;l madpfs; mkpo;e;Js;s xU njhFg;ghf 
fUjg;gLfpwJ. cNyhfq;fspd; ,izjpw vyf;l;uhd;fs; madpahjyhy; ,e;j fl;Lwh 
vyf;l;uhd;fs; cUthfpd;wd. mZf;fspd; ,izjpw vyf;l;uhd;fs; cNyhf gbfj;jpy; cs;s 
midj;J mZf;fshYk; fl;Lg;ghbd;wp gq;fplg;gLtjhy; cNyhf gpizg;ghdJ vyf;l;uhdpa 
gpizg;G (electronic bonding) vdTk; miof;fg;gLfpwJ. fl;Lwh vyf;l;uhd;fs; xd;iwnahd;W 
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tpyf;Ftjhy; mitfs; cNyhf madpfisr; Rw;wp rPuhf tputpAs;sd.  cNyhfq;fspd; 
ngUk;ghyhd ,aw;gz;Gfis ,f;nfhs;if tpsf;fpdhYk; rpy tuk;GfSk; cs;sd. 
 
 cNyhf madpfSf;Fk;> fl;Lwh vyf;l;uhd;fSf;Fk; ,ilNa epiykpd;dpay; fth;r;rp 
tpir fhzg;gLtjhy;> cNyhfkhdJ neUq;fpg; nghjpe;j fzf;fw;w cNyhf madpfisf; 
nfhz;Ls;s xU Kg;ghpkhd tbtikg;gpidg; ngWfpwJ. vdNt cNyhfq;fs; mjpf 
mlh;j;jpia ngw;Ws;sd. cNyhfj;jpd; kPJ ntspg;Gw ,ae;jpu jil nray;gLk; NghJ> mjd; 
neUq;fp nghjpe;j mikg;ghdJ gy eOT jsq;fisf; nfhz;bUg;gjhy;> mjd; topNa 
efh;jy; eilngw ,aYk;. mjhtJ cNyhfkhdJ fk;gpahf ePSk; jd;ikiag; ngWfpwJ. 
ntspg;Gw ,ae;jpu jil nray;gLk;NghJ J}a;ikahd cNyhfq;fs; cilAk; Kd;dh; 40% 

Kjy; 60% tiu ePl;rpailfpd;wd. xt;nthU cNyhf madpAk; mjidr; Rw;wp midj;J 
jpirfspYk; vyf;l;uhd; jpus; Kfpyhy; #og;gl;Ls;sjhy;> cNyhfg; gpizg;gpwF jpirg;gz;G 
,y;iy. 
 
 Neh;kpd;Rik madpfspd; topNa vyf;l;uhd;fs; fl;Lg;ghbd;wp efh;tjhy;> cNyhfq;fs; 
mjpf ntg;g kw;Wk; kpd;flj;Jk; jpwidg; ngw;Ws;sd. vyf;l;uhd; jpus; Kfpyhy; xspahdJ 
vjpnuhspf;fg;gLtjhy; cNyhfq;fs; gsgsg;Gj;jd;ikapidg; ngw;Ws;sd. cNyhfg; 
gpizg;Gfs; mjpf typikAilait vd;gjhy;> cNyhf madpfs; jdpj;jdpNa gphpifAw;W 
jputkhfNth my;yJ thAthfNth epiyik khw;wk; miljy; vspjhdJ my;y. vdNt 
cNyhfq;fs; mjpf cUFepiy kw;Wk; nfhjpepiyiag; ngw;Ws;sd. 
 
 cNyhfq;fspy; fhzg;gLk; gpizg;gpid> %yf;$W Mh;gpl;lhy; nfhs;ifg;gb ed;F 
tpsf;f ,aYk;. ,f;nfhs;ifapd;gb> cNyhf gbfj;jpy; cs;s mjpf vz;zpf;ifapyhd 
mZf;fspd; mZ Mh;gpl;lhy;fs; Nkw;nghUe;jp vz;zw;w gpizg;G kw;Wk; vjph;gpizg;G 
%yf;$W Mh;gpl;lhy;fis> Mw;wy; ,ilntspapd;wp cUthf;Ffpd;wd.  
 
 gpizg;G %yf;$W Mh;gpl;lhy; xt;nthd;Wk;> xU N[hb vyf;l;uhd;fSld; KOikahf 
epug;gg;gl;Ls;sd. vjph;gpizg;G %yf;$W Mh;gpl;lhy;fs; fhypahf cs;sd. Mw;wy; ,ilntsp 
,d;ik cNyhfq;fspd; kpd;flj;Jk; jpwDf;F fhuzkhf mikfpd;wd. ,izjpw 
gl;ilapypUe;J> flj;Jg;gl;ilf;F gy vyf;l;uhd;fs; ntg;gf; fpsh;TWjd; fhuzkhf> 
cNyhfq;fs; ntg;gk; flj;Jk; jd;ikiag; ngw;Ws;sd. ntg;gepiy mjpfhpf;Fk;NghJ 
kpd;flj;Jj; jpwd; FiwfpwJ. Vnddpy; cNyhf madpfspd; ntg;g ,af;fj;jhy;> cNyhf 
gbfj;jpYs;s> fl;Lwh vyf;l;uhd;fspd; jilaw;w ,af;fj;jpw;F Njitahd rPuhd gbf 
mikg;ghdJ FiyfpwJ. jhkpuk;> nts;sp kw;Wk; jq;fj;jpid jtph;j;j ngUk;ghyhd 
cNyhfq;fs; fUik epwj;jpid ngw;Ws;sd. midj;J miyePsKila xspapid 
cl;fth;jNy ,jw;Ff; fhuzkhf mikfpwJ. 
 


