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Njrpa fy;tp epWtfj;jpdhy; fhyj;jpw;Ff; fhyk; jukhd fy;tpapd; tpUj;jpf;fhf

gbKiwahd re;ju;g;gq;fis vLj;Jf; nfhz;L tUfpd;wJ. ,e;j tupirapy; njhlq;F

epiyahf Nkyjpf tsE}y; jahupg;G ,jid Nkw;Nfhs; fhl;bAs;sJ.

Njrpa fy;tp epWtfj;jpd; fiyj;jpl;l tpUj;jpf; FOtpdu; Njrpa gy;fiyf;fofq;fspd;

ghl epGzj;Jtf; FOtpdu; kw;Wk; mDgtkpf;f ghlrhiy Mrpupau; FohKk; MfpNahu;

mlq;fpa Fohkpdhy; ,t; Nkyjpf tsE}y; jahupf;fg;gl;Ls;sJ. Vnddpy; ,t;tsE}y;fs;

2017,y; mKy;gLj;jg;gl;l Gjpa ghlj; jpl;lj;jpd; vy;iyapDs; mikf;fg;gl;Ls;sJ.

khztu;fs; ,t;thwhd E}y;fis kPl;Ltjd; %yk; ghltplaq;fs; njhlu;ghf mfd;w

njspthd tpsf;fj;ijg; ngw;Wf; nfhs;s KbAk;. mNjNtis Mrpupau;fs; ,jid

thrpg;gjd; %yk; $ba tpidj;jpwdhd fw;wy; - fw;gpj;jy; nraw;ghLfisg; ngWtjw;fhf

jq;fspd; jpl;lq;fis ,yFthf xOq;FgLj;jpf; nfhs;s KbAk;.

,t;thwhd tsE}y;fs; cq;fs; iffSf;F fpilf;fr; nra;tjw;F cjtpa Njrpa

fy;tp epWtf mYtyu; Fohk; kw;Wk; fy;tpg;Gy gq;fspg;ig ey;fpa ntspthup

ghlepGzj;Jtf; Fohkpw;Fk; vdJ tho;j;Jf;fisAk; kdkhu;e;j ghuhl;Lf;fisAk;

njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp.(jpUkjp) up. V. Mu;.  [. FzNrfuh

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.



iv

gzpg;ghsu; mtu;fspd; nra;jp

2017  Kjy; ,yq;ifapd; nghJf; fy;tpj; njhFjpapy; f.ngh.j. (cau;juk;) ,y;

Kd;duhd ghlj;jpl;lj;jpd; ,w;iwg;gLj;jg;gl;l gjpg;ghf rPuikf;fg;gl;l fiyj;jpl;lk;

tpisthf eilKiwapy; cs;sJ. ,e;j Gjpa fiyj;jpl;l tl;lj;jpy;> ghl cs;slf;fk;

cUthf;fg;gl;Ls;sJ. f.ngh.j. (cau;ju) ,y; ngsjpftpay;> ,urhadtpay; kw;Wk;

caupay; ghlq;fSf;fhd ghlj;jpl;l jputpaq;fs; toq;fg;gl;Ls;sd. Kd;ida Mrpupau;

mwpTiug;G topfhl;bf;Fg; gjpyhf Gjpa Mrpupau; topfhl;b mwpKfg;gLj;jg;gl;Ls;sJ.

,jd; tpisthf fw;wy; - fw;gpj;jy; Kiwapaypy;> kjpg;gPL kw;Wk; fzpg;gPl;by; Fwpg;gplj;

jf;f khw;wk; vjpu;ghu;f;fg;gLfpd;wJ. Gjpjhf mwpKfg;gLj;jg;gl;Ls;s MrpupaUf;fhd

topfhl;bapy; fw;ww; NgWfs;> Mrpupau;fSf;F fw;wy; topfhl;ly;> fzpg;gPLfs; kw;Wk;

kjpg;gPLfs; vd;gdtw;iw toq;fpAs;sd.

Kd;ida fiyj;jpl;lk; mKyhf;fg;gLifapy;> cau;ju tpQ;Qhdg; ghlq;fSf;F ru;tNjr

uPjpapy; mq;fPfupf;fg;gl;lJkhd Mq;fpy nkhopg; ghlg; Gj;jfq;fs; JizE}y;fshf

mwpKfg;gLj;jg;gl;bUe;jd. NtWgl;l ghlE}y;fs; ,ilNa ghl tplaq;fs; njhlu;ghf

Kuz;ghLfs; fhzg;gl;likahYk; cs;@u; fiyj;jpl;lj;jpy; cs;slf;fj;ij cs;slq;f

Ntz;ba vy;iyg;gLj;jy; Ntz;b ,Ue;jikahy; Nkw;gbg; Gj;jfq;fspd; gad;ghL

Mrpupau;fSf;Fk; khztu;fSf;Fk; nghUj;jkhdjhf mikatpy;iy. Nkw;gb

gpur;rpidfis ePq;fs; ntw;wp nfhs;tjw;F ,e;j tsE}y; nfhz;L tug;gl;Ls;sJ.

,e;j tsE}y;fs; rpq;fsk;> jkpo;> Mq;fpyk; Mfpa nkhopfspy; fpilf;fg; ngWfpd;wJ.

khztu;fs; ghl cs;slf;fq;fis jkJ njuptpw;F mika Mq;fpynkhopapy;> jha;

nkhopapy; tpsq;fpf; fw;gjw;F tha;g;gspf;fpd;wJ. mj;Jld; cs;@u; fiyj; jpl;lj;jpw;F

vy;iyg;gLj;jg;gl;bUj;jy;. ,jd; ,d;Ndhu; rpwg;gpay;ghFk;. fiyj;jpl;lj;jpy; vjpu;ghu;f;fg;

gLfpd;w kw;Wk; gy;NtWgl;l tsq;fspy; ,Ue;J jpul;lg;gl;l gy;ju tifg; nghUj;jkhd

jfty;fis khztu;fSk; Mrpupau;fSk; ngw;Wf; nfhs;s tha;g;gspf;fpd;wJ.

,e;j tsE}y; gy;fiyf;fofj;jpd; ghlepGzj;Jtk; nfhz;ltu;fshYk; mDgtpf;f ghl

Mrpupau;fspd; msg;gupa gq;fspg;Gld; vOjg;gl;L> Njrpa fy;tp epWtfj;jpd; fy;tp

mYtyfu; rigapdJk; NguitapdJk; mDkjp ngw;W tUtjdhy; ,it cau;juk;

nfhz;lit vd mq;fPfhuk; ngWfpd;wJ.

fyhepjp. A.  D.  A.  b rpy;th

gzpg;ghsu;>

tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.
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Nguhrpupau;. Rje;jh ypadNf - gPlhjpgjp> gpuNahf tpQ;Qhd gPlk;>
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                       f.ngh.j.(c/j) ,urhadk;: myF 1  mZf;fl;likg;G

1

cs;slf;fk;

1.1 rlj;jpd; mZf;nfhs;if

1.1.1 fNjhl;Lf; fjpu;fspd; ,ay;Gfs;

(gupNrhjid mtjhdq;fs;)

1.1.2 mZtpd; fU

1.1.3 Neu;f; fjpu;fspd; ,ay;Gfs;

(gupNrhjid mtjhdq;fs;)

1.1.4 ,ujNghu;l;bd; nghw;jfl;L Nrhjid

1.1.5 mZntz;> rkjhdpfs; kw;Wk;

jpzpntz;

1.1.6 mZj;jpzptyF

1.1.7 xU %yfj;jpd; ruhrup mZj;jpzpT

kw;Wk; njhlu;ghf jpzpT

1.1.8 mad;fs;

1.2 kpd;fhe;j fjpu;tPry; kw;Wk; rlj;jpd;

miynahj;j ,ay;Gfs;

• kpd;fhe;j fjpu;tPry; ,ay;Gfs;

[fjp(c), miyePsk;  mjpu;ntz; 
rf;jp (E)]

1.2.1 rf;jpr;nrhl;lhf;fk;

• kpd;fhe;j epwkhiy

• c kw;Wk; h

• h h
mv 

• rlj;jpy; miy - Jzpf;ifj;

Jtpj ,ay;G

1.3 mZf;fspd; ,yj;jpud; rf;jp kl;lq;fs;

• %yfq;fspd; njhlu; madhf;frf;jp

khw;wq;fs;

1.3.1 Ijurd; epwkhiy

• rf;jpkl;lq;fspd; ,yj;jpud;fs;

fhzg;gly;

1.3.2 Xgpw;wy;fspd; tbtq;fs;

1.3.3 Xgpw;wy;fSk; rf;jpr; nrhl;nlz;fSk;

• gpujhd rf;jpr; nrhl;nlz; (n)

• Nfhz ce;jr; rf;jpr; nrhl;nlz;(l)

• fhe;jr; rf;jpr; nrhl;nlz; (m
l
)

• fwq;fw; rf;jpr;nrhl;nlz; (m
s
)

1.4 ,yj;jpudpiyaikg;G

1.4.1 mghT jj;Jtk; (fl;bnaOg;gw;

Nfhl;ghL)

1.4.2 ngsyp jtpu;f;iff; Nfhl;ghL

1.4.3 `{z;bd; tpjp

1.4.4 RUf;fg;gl;l ,yj;jpudpiyaikg;G

1.5 Mtu;j;jd ml;ltiziaf; fl;bnaOg;gy;

• Mtu;j;jd ml;ltizapd; ePz;ltbtk;

1.6 s kw;Wk; sp  njhFg;G %yfq;fspd; Mtu;j;jd

Nghf;Ffs;

1.6.1 mZf;fs; kw;Wk; mad;fspd;

gUkd;fs;

•   te;ju;thYR Miu

•   gq;fPl;L Miu

•   cNyhf Miu

• mZthiuapd; Mtu;j;jdg;

Nghf;Ffs;

• mad;fspd; ,yj;jpudpiy

aikg;Gfs;

• madhiuapy; Mtu;j;jdg;

Nghf;ffs;

1.6.2 madhf;fw; rf;jp

• Kjyhk; madhf;f rf;jpfspy;

Mtu;j;jdg; Nghf;Ffs;

1.6.3 ,yj;jpud; Vw;wr; rf;jp

1.6.4 ,yj;jpudhl;lk;

1. mZf;fl;likg;G
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2

rlj;jpd; ,ay;Gfs;> elj;ij njhlu;ghd fw;ifNa ,urhadk; MFk;. gpugQ;rj;jpd;

ngsjpf gjhu;j;jk; rlkhFk;. ,J ntspia milg;gJk; jpzpT cilaJkhd vJthfTk;

mikayhk;. vkJ cyfpYs;s gjhu;j;jq;fs;  jkJ ,ay;Gfspy; ngUksT NtWgl;L

,Ue;jNghJk;> ,urhaduPjpahf NtWgl;l Rkhu; 100 %yfq;fspypUe;J kl;Lk; Mf;fg;gl;ld>

MfNt ,urhad uPjpahf NtWgl;l Rkhu; 100 tiu mZf;fspypUe;J cUthdit

MFk;. (118 %yfq;fs; fz;Lgpbf;fg;gl;Ls;sd. Mdhy; ghuk; $ba mZf;fs; FWfpa

tho;Tilad> mj;Jld; ,aw;ifapy; fhzg;gLtJk; ,y;iy)

1.1 rlj;jpd; mZf;nfhs;if

cyfk; cUthf;fg;gl;l mbg;gilf; $Wfspd; ,ay;G gw;wp Kw;fhyj; jj;Jttpayhsu;fshy;

Nehf;fg;gl;lJ. vk;gpNlhf;y]; (Empedocles) (fp.K. 440) ,dhy; kz; (epyk;)> neUg;G>

tsp> ePu; vd;gtw;why; vy;yhg; nghUl;fSk; Mf;fg;gl;ld vd ek;gg;gl;lJ. mj;Jld;

,e;Jf;fshy; Nkw;$wg;gl;l ehd;F %yfq;fSld; ntspahYk; (Mfhak;) MdJ vd

ek;gg;gl;lJ. vt;thW ,Ug;gpDk; jpNkhfpwPw;w]; (fp.K. 460-370) mj;Jld; NtW fpNuf;f

jj;Jttpayhsu;fSk; ~~gpupf;f KbahjJ|| my;yJ ~~ntl;lg;glKbahjJ|| vd;W fUj;Jg;gl

mike;j mw;wNkh]; (atomos) mZ vdg;gl;l gpupf;fKbahj> kpfr;rpwpa Jzpf;iffshy;

cyfg; gjhu;j;jq;fs; Mf;fg;gl;ld vd tpgupj;jdu;.

,Ue;jNghJk;> gpd;du;> gpNsl;NlhTk; mup];Nlhl;bYk; tFj;j Kw;wpYk; gpupf;f Kbahj

Jzpf;iffs; ,Uf;fKbahJ vDk; mup];Nlhl;bypd; jj;Jtk; Kjd;ik ngw;W gy

E}w;whz;Lfshf Nkiyf; fyhr;rhuj;jpd; mZ vd;w ghu;it eyptile;jJ.

1808 ,y; Mq;fpy tpQ;QhdpAk; ghlrhiy MrpupaUkhd N[hd; jhw;wd; (John Dalton

1766-1844) vd;gtu; ehk; mZf;fs; vd miof;fpd;w rlj;jpd; NkYk; gpupf;f Kbahj

fl;blj;Jz;Lfspw;F Vw;Wf; nfhs;sj;jF tiutpyf;fzk; xd;wpid tFj;jhu;.

jhw;wdpd; mZf;nfhs;if ehd;F tplaq;fis mbg;gilahff; nfhz;lJ.

1. mZf;fs; vd miof;fg;gLk; kpfTk; rpwpjhd NkYk; gpupf;fKbahj Jzpf;iffshy;

%yfq;fs; Mf;fg;gl;ld.

2. jug;gl;l xU %yfj;jpd; vy;yh mZf;fSk; (jpzpT> gUkd;) xj;jd. Mdhy; xU

%yfj;jpd; mZf;fs; kw;w vy;yh %yf mZf;fspYk; NtWgl;ld.

3. jug;gl;l xU %yfj;jpd; mZf;fs; NtnwhU %yfj;jpd; mZf;fshf ,urhaduPjpapy;

khw;wg;gl KbahJ. ,urhadj; jhf;fq;fs; %yk; mZf;fis Mf;fNth mopf;fNth

KbahJ.

4. ntt;NtW %yfq;fspd; ,uz;L my;yJ Nkw;gl;l mZf;fshy; vspa KOntz;

tpfpjj;jhy; Mf;fg;gl;l Nru;khdNk Nru;itfs; MFk;.



                       f.ngh.j.(c/j) ,urhadk;: myF 1  mZf;fl;likg;G

3

jhw;wdpd; mZkhjpupahdJ ~~Nfhy;g; ge;J khjpup|| (Golf ball model) vd miof;fg;gLfpd;wJ.

cU 1.1(a) N[hd; jhw;wd; cU 1.1(b) Nfhy;g; ge;J khjpup

N[hd;];ud; [p. ];Nuhdp (Johnstone G. Stoney 1826-1911) vd;gtu; 1891 ,y; kpd;idf;

fhTk; mbg;gil myif ~~,yj;jpud;|| vdg; ngaupl;lhu;.  MdhYk; ,Ug;gpidf; fhl;l

vt;nthU gupNrhjidr; rhd;Wk; ,Uf;ftpy;iy.  1800 fspd; eLg;gFjpapypUe;J Vwf;Fiwa

ntw;wplkhf tspafw;wg;gl;l fz;zhbf; Foha;fspy; kpd;dpwf;fk; njhlu;ghd fw;iffis

Muk;gpj;jdu;. ,t;tikg;gpidg; gpupj;jhdpa ,urhadtpayhsUk; ngsjpftpayhsUkhfpa

Nru; tpy;ypak; FUf;]; (Sir William Crookes 1832-1919) fz;Lgpbj;jjJld; ,J FUf;];

Foha; my;yJ fNjhl;Lf;Foha; vdTk; miof;fg;gLfpd;wJ.

cU 1.2 xU fNjhl;Lf; fjpu;Foha;

cau; kpd;dOj;j KjYld; ,U kpd;tha;fs; ,izf;fg;gl;lNghJ fNjhl;L vd

miof;fg;gLk; ntg;gkhf;fg;gl;l kiwVw;wg;gl;l jflhdJ fz;Zf;F Gyg;glhj>  gpupf;f

Kbahj fjpu;tPry; fw;iwfis cUthf;Fk;. ,f;fjpu;fisg; ghu;f;KbahjhapDk; ,f;fjpu;fs;

jhoKf;fj;jpy; cs;s thAnthd;wpd; xspu;Tf;Ff; fhuzkhff;$baJ. mj;Jld; xsptPRk;

kw;iwa gjhu;j;jq;fisAk; Mf;ff;$baJ. fNjhl;bypUe;J tPrg;gl;l fjpu;g;Gfs; Mjyhy;

,J ~~fNjhl; fjpu;fs;|| vdg; ngau; toq;fg;gl;lJ.

gpd;G ,f;fjpu;fs; fhe;jg;Gyj;jpy; tpyfYf;F cs;shf;fg;gl KbAk; vdTk; kiwVw;wj;ijf;

fhTfpd;wJ  vdTk; mwpag;gl;lJ.  rpy tpQ;Qhdpfs; ,f;fjpu;fis miyfs; vdTk;

NtW rpyu;; ,it Jzpf;iffs; vdTk; fUjpdu;.

gpupj;jhdpa tpQ;Qhdp (British Scientist) n[. n[. njhk;rd; (J. J. Thomson) (1856-1940)

vd;gtu; ,f;fNjhl;Lf; fjpu;fs; fNjhl;Lg; gjhu;j;jj;jpy; jq;fpAs;sdty;y vd

mtjhdpj;jjJld; 1897 ,y; ,f;fNjhl;Lj; Jzpf;iffs; kiwVw;wKila Jzpf;iffs;

s

cau; kpd;dOj;jk;

mNdhl;L

fNjhl;L
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vdTk; tpgupj;jhu;. ,tu; JisAs;s xU mNdhl;ilAila fNjhl;Lf; Foha; xd;iwg;

gad;gLj;jpdhu;. gupNrhjid mstPLfspd;gb ,yj;jpud;fspd; kpd;Ndw;wj;jpw;Fk; mjd;

jpzptpw;Fk; ,ilapyhd tpfpjk; 1.76  108 $Nyhk; fpuhk;-1 (Cg-1) vdg; gpd;du; ,tu;

fzpj;jhu;.

cU 1.3  njhk;rdpd; fNjhl;Lf;Foha;

1.1.1 fNjhl;Lf; fjpu;fspd; ,ay;Gfs; (gupNrhjid mtjhdq;fs;)

• fNjhl;Lf;fjpu;fs; Neu;Nfhl;by; nry;fpd;wd. xU xspGftplhg; nghUs;> cNyhfr;

rpYit Nghd;wnjhd;W xU kpd;dpwf;ff;Foha; xd;wpy; fNjhl;Lf;fjpu; ghijapy;

itf;fg;gl;lNghJ  fNjhl;Lf;F vjpu;g;Gw Kbtplj;jpy; cNyhfr; rpYitapd; xU

epoy; Vw;gLj;jg;gLfpd;wJ. ,e;j epoy; Vw;gLj;jg;gly; ,f;fjpu;fs; Neu;Nfhl;by;

nry;tjw;Fr; rhd;whFk;.

cU 1.4 fNjhl;Lf;fjpupd; ,ay;Gfs;

• jpzpTk; ,af;frf;jpAk; nfhz;l Jzpf;iffspd; fw;iwfNs fNjhl;Lf;fjpu;fshFk;.

xU kpd;dpwf;ff;Fohapy; fNjhl;Lf; fjpu;fspd; ghijapy; ,Nyrhd JLg;Gr; rpy;Y

itf;fg;gl;lNghJ JLg;Gr;rpy;ypd; jfLfs; RoYk;.  ,J ,yj;jpud;fs; (fNjhl;Lf;fjpu;fs;)

ce;jj;ijf; nfhz;bUg;gjw;F xU rhd;whff; fUjyhk;. (vt;thwpUg;gpDk; ,k;Kbtpy;

xU re;Njfk; cz;L. ,q;F Foha; ntg;gkiltjhYk;  JLg;Gr; rpy;Y Roy KbAk;

vd;gNj mJ)

mNdhl;L (+)
fNjhl;L (-)

cau; kpd;dOj;jk;

GNshurd; jpiu

fNjhl;L

fNjhl;Lf; fjpu;fs;

mNdhl;L
(cNyhfg; nghUs;)

cNyhfg;
nghUsps; epoy;

fNjhl;Lf; fjpu;fs;

fNjhl;L
mNdhl;LJLg;Gr; rpy;Y
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• fNjhl;Lf;Fohapd; ghijapy; gpuNahfpf;fg;gLk; xU kpd;Gyj;jpy; Neu;Vw;wKs;s jfl;il

Nehf;fp tpyfy; miltjhy; fNjhl;Lf; fjpu;fs; kiwVw;wKilait. ,it fhe;jg;

Gyj;jpy; ghjpf;fg;gl;L ..............................................................   ve;nthU............................

fhl;Lk; tpyfiy  .................................... mikAk;. MfNt ,yj;jpud;fs;

kiwVw;wKilad vDk; KbTf;F ,JTk; xU rhd;whFk;.

cU 1.5  Gwj;jpYs;s kpd;Gynkhd;Wld; fNjhl;Lf;fjpupd; ,ilj;jhf;fk;

• fNjhl;Lf; fjpu;fspd; ,ay;ghdJ kpd;dpwf;ff;Fohapy; vLf;fg;gl;l thAtpNyh my;yJ

fNjhl;Lg; gjhu;j;jj;jpNyh jq;fpapUg;gjpy;iy.

• ntt;NtW thAf;fspypUe;J ngwg;gLk; fNjhl;Lj; Jzpf;iffspd; Vw;wj;jpw;Fk;

jpzptpw;Fk; ,ilapyhd tpfpjk; (e/m tpfpjk;) jpUj;jkhf xNu msthFk;.

   

cU 1.6  J. J. njhk;rDk; mtupd; khjpupAk; (fhl;LU)

1899 ,y; n[. n[. njhk;rd; vd;gtu; jdJ fz;Lgpbg;GfspypUe;J “gpsk; Gbq ;” mZf;

fl;likg;Gf; nfhs;ifiaf; nfhLj;jhu;. 1909 ,y; nea;j;Jsp NrhjidapypUe;J nwhNgl;

kpy;ypf;fd; (Robert Milikan, 1868 - 1953) xU ,yj;jpudpd; Vw;wk; 1.602  10-19C vdf;

fzpg;gjpy;  ntw;wp ngw;whu;. gpd;G jdJ gupNrhjidg; ngWkhdj;ijAk; njhk;rdpd;>

Vw;wj;jpw;Fk; - jpzptpw;Fkpilapyhd tpfpjj;ijAk; gad;gLj;jp ,yj;jpudpd; jpzpitf;

fzpj;jhu;.

  ,yj;jpudpd; jpzpT = 

19
28

8

1.602 10
9.10 10

1.76 10 /

C
g

C g




 


fNjhl;L mNdhl;L

fNjhl;Lf; fjpu; kpd;Gyk;

,yj;jpud;

Neu; kpd;Ndw;wg;gl;l
Nfhzk;

cU 1.7  nwhNgu;l; kpy;ypf;fd; kw;Wk; Xu; ,yj;jpudpd; jpzpTk;
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,j;jpzpthdJ xU Ijurd; mZtpd; (kpfTk; ,Nyrhd jpzpTila mZ) Rkhu;

1837

1
 gq;fhFk;. xU ,yj;jpudpd; rhu;Vw;wk; -1 MFk;.

1.1.2  Xu; mZtpd; fU

N[u;kd; ngsjpftpayhsu; a+[pd; Nfhy;l; ];uPd; (Eugen Goldstein) vd;gtu; rlj;jpy; Neu;

Vw;wKs;s Jzpf;iffspd; ,Uf;ifiag; gupNrhjiduPjpahf  ep&gpj;jhu;. ,tupd;

gupNrhjid jhoKf;fj;jpy; tsp milf;fg;gl;l kpd;dpwf;ff;Fohapy; Jthukplg;gl;l

fNjhl;Lg; gad;gLj;jg;gl;lJ. Rkhu; 10>000 Nthw;W cau; mOj;jk; fNjhl;by; gpuNahfpf;fg;

gl;lNghJ JthuKs;s fNjhl;bd; gpd;dhy; ntspwpa rptg;G xspu;T mtjhdpf;fg;gl;lJ.

cau; mOj;jk; Fohapy; gad;gLj;jg;gl;lNghJ thAf;fspy; gpufhrkhfTs;s rpwpa

vz;zpf;ifahd mad;fs; kpd;Gyj;jhy; Ntftsu;r;rpf;Fs;shf;fg;gLfpd;wd. ,it

thAf;fspd; mZf;fis NkhJk;NghJ mtw;wpypUe;J ,yj;jpud;fis ntspafw;wp NkYk;

$ba Neuad;fis cUthf;Ffpd;wd. ,t;tad;fSk; ,yj;jpud;fSk; kPsTk; Nkd;NkYk;

mZf;fis Nkhjp NkYk; Neuad;fis cUthf;Ffpd;wd.  ,e;Neu;j;Jzpf;iffs;

ahTk; kiwf; fNjhl;bdhy; ftug;gLtJld; rpyrpy fNjhl;bYs;s Jisfspd;  %yk;

ntspNaWfpd;wd. ,it fNjhl;bd; Jisfs; my;yJ fhy;tha;fspy; cUthf;fg;gLt

jdhy; ,e;Neu;f;fjpu;fs; “fhy;tha; fjpu;fs;” vd Nfhy;l; ];uPd; mioj;jhu;.  ,it

jpl;lkhf Neu;kpd;tha; my;yJ mNdhl;bypUe;J cUthf;fg;glhjitahapDk; ,f;fjpu;fs;

Neu;kpd;tha; my;yJ mNdhl;bd; mUNf cUthf;fg;gLtjhy; ,it Neu;f;fjpu;fs;

vdTk; mwpag;gl;ld.

cU 1.8  JthuKila fNjhl;il cila fNjhl;Lf;Foha;

1.1.3  Neu;f;fjpu;fspd; ,ay;Gfs; (gupNrhjid mtjhdq;fs;)

• ,it Neu;Nfhl;by; nry;tJld; jdJ ghijapy; itf;fg;gl;l nghUspd; epoiyAk;

nfhLf;fpd;wd.

• jkJ ghijapy; itf;fg;gl;l gw;rpy;iy ,tw;why; mirf;fKbAk;.

• fhy;tha; fjpu;fs; Neu;Vw;wg;gl;lit vd;gJld; mNdhl;Lf; fjpu;fspd; ghijapy; xU

kpd;Gyj;ijg; gpuNahfpf;Fk;NghJ mit kiwVw;wj; jfl;il Nehf;fp tpyf;fg;gl;ld.

Jisnfhz;l fNjhl;L


mNdhl;L



cau; kpd;dOj;jk;
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• mNdhl;Lf; fjpu;fspd; ,ay;Gfs; kpd;dpwf;ff;Fohapy; vLf;fg;gl;l thAtpy; jq;fpAs;sJ.

ntt;NtW thAf;;fs; jUfpd;w ntt;NtW Neu;f;fjpu;fs; NtWgl;l jpzpTfSk; NtWgl;l

Vw;wq;fisAk; nfhz;litahFk;.  MfNt NtWgl;l thAf;fspypUe;J ngwg;gLk;

Neu;f;fjpu;fspd; e/m tpfpjk; xU khwpypad;W.

1907 ,y; fhe;jg;Gyj;jpy; vt;thW tpyfYf;Fs;shf;fg;g|Lfpd;wd vd;gJ  njhlu;ghd

fw;ifapypUe;J ,q;F  cUthf;fg;gl;l Jzpf;iffs; xNu jpzpTilad my;y vd

mwpag;gl;ld. rpwpJ Ijurd; thA cs;s Fohapy; cUthf;fg;gl;l kpff;Fiwe;j jpwDila

Jzpf;ifahdJ ,yj;jpudpd; jpzpitg;Nghy; Vwf;Fiwa 1840 klq;FilaJ. ,it

GNuhj;jd;fs; MFk;. GNuhj;jdpd; rhu;Gj; jpzpT 1 amu MFk;. xU GNuhj;jdpd; jpzpT

1.672  10-24 g my;yJ 1.007276 amu (mZj;jpzpTmyF) my;yJ Da (Dalton).

GNuhj;jdpd; Vw;wkhdJ ,yj;jpudpd; Vw;wj;jpw;Fr; rkKk; vjpuhdJkhFk;. MfNt

GNuhj;jdpd; jdpahd Neu;Vw;wk; 1.6  10-19 Mf Neu;Vw;wj;jpy; mikAk;. ,JNt ve;jj;

Jzpf;ifAk; fhTfpd;w Mfr; rpwpa Neu;Vw;wk;> ,J xU myF Neu;Vw;wk; vdf;

nfhs;sg;gLk;.  GNuhj;jdpd; rhu;G Vw;wk; +1 MFk;.

gpuhd;]; tpQ;Qhdp n`d;wp ngf;uy; (Hentry Bequeral 1852 - 1906) vd;gtuhy; 1896 ,y;

fjpu;tPry; fz;Lgpbf;fg;gl;likiaj; njhlu;e;J> gpupj;jhdpa ngsjpftpayhsu; gpuG Vu;d];l;

,ujNghl; (Lord Ernest Rutherford 1871 - 1909) vd;gtuhy; fjpupaf;fg; gjhu;j;jq;fshy;

my;gh  gPw;wh > fhkh  vd;Dk; %d;W tif fjpu;g;Gfspd;  ntsptPry;

fhl;lg;gl;lJ.  fjpu;g;Gfspd; ghij kpd;Gyj;jhy; tisf;fg;gLk;.

my;gh ( fjpu;fs; Neu;Vw;wKs;s Jzpf;iffisf; nfhz;bUg;gjdhy; - Jzpf;iffs;

vd miof;fg;gl;lJld; Neu;Vw;wg;gl;l jfl;lhy; tpyfYf;F cs;shf;fg;gLfpd;wd. gPw;wh

 fjpu;fs; my;yJ - Jzpf;iffs; ,yj;jpud;fs;> mit kiwVw;wj; jfl;lhy; tpyfYf;F

cs;shf;fg;gLtd. %d;whtJ tif fjpu;g;ghf mikAk; fjpu;tPry;  cau;rf;jpf;Fupa

fjpu;g;Gfs; ,it fhkh  fjpu;fs; vd miof;fg;gLfpd;wd. fhkh ( fjpu;fs; Vw;wkw;wd.

Mjyhy; X- fjpu;fis  xj;jd> mj;Jld; Gwj;jpYs;s kpd; my;yJ fhe;jg; Gyq;fspdhy;

ghjpg;Gwhjd.

 cU 1.9 xU kpd;Gyj;jpy; my;gh  gPw;wh > fhkh  fjpu;g;Gfspd; elj;ij

<af;Fw;wp

fjpu; njhopw;ghl;Lg;
gjhu;j;jk;

kpd;Ndw;wg;gl;l
jl;Lf;fs; xspg;glj; jl;L

- fjpu;fs;

- fjpu;fs;

- fjpu;fs;
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    cU 1.10 n`d;wp ngf;uy; Vu;d];l; ,ujNghl; gpuG

   Hentry Bequeral Lord Ernest Rutherford

1.1.4  ,ujNghl;bd; nghd; ,jo; gupNrhjid

1908 - 09 ,y; mtUld; ,ize;J N[hfhnd]; `hd;]; tpy;nfk; nfa;fu; (Johannes

Hans Wilhem Geiger 1882 - 1945) vd;w N[u;khdpa ngsjpftpayhsu; ,tu;fSld; gl;lnewp

gapYk; Vu;nd]; khu;];nld; (Ernest Marsden) ck; Nkw;nfhz;l xU njhlu;

gupNrhjidfspy; nghd; my;yJ NtW cNyhfq;fspd; kpf nky;ypa jfLfis (,jo;fis)

fjpu;tPry; Kjy; xd;wpypUe;J cUthf;fg;gLk; - Jzpf;iffspd; ,yf;fhfg; gad;gLj;jpdhu;.

      

cU 1.11  ,ujNghl;bd; nghd; ,jo; gupNrhjid

ngUk;ghd;ikahd Jzpf;iffs; tpyfy; vJTkpd;wp my;yJ xU rpwpa tpyfYld;

kl;Lk;  mt; ,jo;fspD}L CLUtpaikia mtjhdpj;jdu;. mj;Jld; rpy - Jzpf;iffs;

ngupa Nfhzq;fspy; rpjwg;gl;ld. (my;yJ tpyfYf;Fs;shf;fg;gl;ld.) kpfr; rpwpa -

Jzpf;fiffs; midj;Jk; jhk; te;j topNa gpd;dile;jd. ,g;gupNrhjid KbTfis

tpsf;Fk;NghJ> ,ujNghl; xU Gjpa mZ khjpupia Kd;itj;jJld; mZtpd; ngUk;gFjp

ntw;wplkhf mikAk; vdTk; Fwpg;gpl;lhu;. ,f;fl;likg;Ng - Jzpf;iffs; rpwpa

my;yJ tpyfypd;wpa nghd;,jo;fSf;Fr; nry;y mDkjpf;fpd;wJ. MfNt ,ujNghl;bd;

Kd;nkhoptpd;gb xU mZtpd; Neu;Vw;wq;fs; ahTk; fUtpy; nrwpthf;fg;gl;bUe;jJld;>

mZtpy; xU mlu;j;jp $ba rpwpanjhU ika mfdpg; gFjpAk; (core) cz;nldf;

fhl;lg;gl;lJ. ,Ue;jNghJk; ,r;rpjwy; gupNrhjidapy; xU - Jzpf;ifahdJ fUtpw;F

my;ghf; fjpu; Kjy;

tpyfyile;j
Jzpf;iffs;

nky;ypa nghd; ,jo;

jpUk;gyile;j
Jzpf;iffs;

- Jzpf;iffspd;

fw;iw

tl;l tbthd
GNshurd; jpiu

mjpfsthd
Jzpf;iffs;
tpyfyila tpy;iy

nky;ypa nghd; ,jo;
GNshurd; jpiu
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mz;ikapy; te;jNghJ mJ $ba js;Sif tpiria mDgtpj;jikahy; $basT

tpyfYf;Fs;shf;fg;gl;lJ. NkYk; fUit Nehf;fp Neubahfr; nry;Yk; xU - Jzpf;if

ahdJ $basT js;Sifia mDgtpj;jikahy; ,aq;Fk; Jzpf;ifapd; jpirf;F

vjpuhf Kw;whfj; jpUk;gpaJ.

cU 1.12 ,ujNghl;bd; khjpup (1911)

gpujhdkhfj; jpzpT epwkhiyapid mbg;gilahff; nfhz;L mZf;fspd; jpzpTfs;

mtw;wpYs;s GNuhj;jd;fs;> ,yj;jpud;fspd; jpzpTfspypUe;J ngUksT $Ljyhff;

fhzg;gLtjhf  mwpe;jikiaj; njhlu;e;J fw;iffspdhy; 1932 ,y; Nru; N[k;];

rhl;tpf; (Sir James Chadwick 1891 - 1972) vDk; gpupj;jhdpa tpQ;Qhdp epa+j;jpuidf;

fz;L gpbj;jhu;. epa+j;jpud; xd;wpd; Vw;wk; 0(g+r;rpak;) ck; jpzpT 1.6749 10-24g my;yJ

1.008665 amu MfTk; cz;L.

       cU 1.13  N[k;]; rhl;tpf;           ePy;\; Nghu;

,ujNghl;bd; fhyj;jpypUe;J mZf;fUf;fs; njhlu;ghfg; ngsjpftpayhsu;fs; Nkd;NkYk;

fw;iffisj; njhlu;e;jhu;fs;. 1913 ,y;  ePy; n`d;wpf; Nltpl; Nghu; (Niels Hentrick

David Bohr 1885 - 1962 ) vDk; ngsjpftpayhsu;> mf;fhyj;jpy; ngwg;gl;l rpe;jidfis

,izj;Jr; #upaidr; #of; fpufq;fs; Rw;wp tUtJ Nghyf; fUitr; #o ,yj;jpud;fs;

xOf;Ffspy; mikAk; vd KbT nra;jhu;.

cU 1.14 Nghupd; khjpupAU

fU

,yj;jpud;

fU

,yj;jpud;
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,yj;jpud;fs; xOf;Ffspy; tupirg;gLj;J tjw;Ff; fUtpw;Fk; ,yj;jpudpw;Fk; ,ilNaahd

epiykpd; ftu;r;rpfs;; ikaehl;l tpirf;Fr; rkkhf mike;J ,Uj;jy; mtrpak; vd

mtu; KbT nra;jhu;. NtWtifapy; $Wtjhdhy; ,yj;jpud;fs; fUitr; Rw;wp  xU

khwhNtfj;jpy;  khwh ,ilj;J}uj;jpid Ngzpatz;zk; gazpf;fpd;wd. mtu;

mwpKfg;gLj;jpa khjpupahdJ ,ujNghl; - Nghu; khjpup my;yJ Nghupd; khjpup vdg;gLk;.

fUtpy; fhzg;gLk; Jzpf;iffs; epa+f;fpspNahd;fs; vdg;gLk;. MfNt ,it

GNuhj;jd;fisAk; epa+j;jpud;fisAk; cs;slf;fpait MFk;.  xU  epa+f;fpisl;

(Nuclide) vd;gJ xj;j vz;zpf;ifahd GNuhj;jpud;fisAk; epa+j;jpud;fisAk; nfhz;l

xU mZtpd; fUthFk;. MfNt epa+f;fpisl;Lfs;> epa+f;fpspNahd; Jzpf;iffshy;

mike;jdthFk;.

1.1.5   mZntz;> rkjhdpfs; ,tw;Wld; jpzpT vz;

,ujNghl;Lld; ,ize;J nraw;gl;l xU Mq;fpyg; ngsjpftpayhsu; n`d;wp [tpd;

n[g;up Nkh];yp (Henry Gwymn Jeffery Moseley 1887 - 1915) vd;gtu;> mZf;fspy;

fUtpYs;s Neu;Vw;wq;fs; jdp ,yj;jpud; myFfshy; mjpfupf;fpd;wd vdf; fz;lhu;.

xt;nthU %yfq;fspd; mZf;fSk; mtw;Wf;NfAupa GNuhj;jd; vz;zpf;ifia cilad.

Fwpj;j ve;jnthU %yfj;jpdJk; mZnthd;wpYKs;s GNuhj;jd; vz;zpf;ifahdJ

mk;%yfj;jpd; mZntz; vd miof;fg;gLfpd;wJ.

  mZntz;(Z) = GNuhj;jd; vz;zpf;if =  xU mZtpYs;s ,yj;jpud; vz;zpf;if

xU mZ Njwpa kpd;Ndw;wk; mw;wJ. Vnddpy; mZ nfhz;Ls;s GNuhj;jd;

vz;zpf;iff;F ,yj;jpud; vz;zpf;if  rkkhFk;. cjhuzkhff; fhgdpd; vy;yh

mZf;fSk; MW GNuhj;jpud;fs;> MW ,yj;jpud;fs; nfhz;lit. mNjrkak; xl;rprdpd;

vy;yh mZf;fSk; vl;Lg; GNuhj;jd;fs;> vl;L ,yj;jpud;fs; nfhz;lit. MfNt

fhgdpd; mZntz; 6 ck;> xl;rprdpd; mZntz; 8 ck; MFk;.

gpupj;jhdpa tpQ;Qhdpfshd J. J. njhk;rd;> gpuhd;rp]; tpy;ypak;]; m];ud; (Francis

William  Aston 1877 - 1945) Mfpatu;fshy; jahu;g;gLj;jg;gl;l “jpzpT epwkhiy tiuG”

,idg; gad;gLj;jp 1912 - 13 ,y; KjyhtJ rkjhdp (Neadpd;) fz;lwpag;gl;lJ.

jug;gl;l %yfnkhd;wpd; mZf;fs;> jhk; nfhz;Ls;s epa+j;jpud; vz;zpf;ifapy;

NtWglKbAk;. vdNt mtw;wpd; jpzpTfSk; NtWglyhk;. xU mZtpYs;s GNuhj;jd;

vz;zpf;ifAk; > epa+j;jpud; vz;zpf;ifAk; Nru;e;J (epa+f;fpspNahd;) jpzpntz; vd

miof;fg;gLk;.

jpzpT vz; (A) = GNuhj;jpud; vz;zpf;if (Z) + epa+j;jpud; vz;zpf;if.

xU Fwpj;j mZitf; Fwpg;gjw;F mZf;FwpaPLfisg; gad;gLj;Jk;NghJ ,lJgf;fj;jpd;

Nky; jpzpT vz;Zk; ,lJgf;fj;jpd; fPo; mZntz;Zk; jug;gLk;. vt;thW ,Ug;gpDk;

FwpaPLk; mNj jftpidj; jUtjhy; mZntz; Fwpf;fg;glhJk; ,Uf;fyhk;.
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cU 1.15 fhgdpd; mZf; FwpaPL

cjhuzk; 1.1: 197Au ,Ys;s GNuhj;jpud;> epa+j;jpud;> ,yj;jpud;fspd; vz;zpf;if

ahJ?

 tpil: NkNy Fwpf;fg;gLtJ jpzpTntz; (GNuhj;jpud; + epa+j;jpud;fs;)

Mtu;j;jd ml;lizapypUe;J nghd;dpd; mZntz; 79 MFk;.

MfNt 197Au mZthdJ 79 GNuhj;jpud;fs; kw;Wk; 79 ,yj;jpud;fs;

cilajhifahy; 197 - 79  = 118 epa+j;jpud;fSk; cilaJ.

xNu mZntz;Zk; NtWgl;l jpzpntz;Zk; cila (mjhtJ xNu mZntz;

Mdhy;  NtWgl;l jpzpT vz;) mZf;fs; xd;W kw;iwajpd; rkjhdp (Isotope)

vdg;gLk;.

cjhuzkhfg; ngUksT fhgd; mZf;fs; MW epa+j;jpud;fSk; rpy mjdpYk; $lTk;

cilad. MW GNuhj;jpud;fSk; MW epa+j;jpud;fSk; cila jpzpT vz; 12 cilad
12C MfTk; MW GNuhj;jpud;fSk; VO epa+j;jpud;fSld; jpzpTvz; 13 ck; cilad
13C vdTk; MW ,yj;jpud;fs;> vl;L epa+j;jpud;fSld; jpzpT vz; 14 ck; cilad
14C vdTk; Fwpf;fg;gLk;. xU %yfj;jpd; > ,aw;ifapYs;s rkjhdpfspy; cWjpahdit>

cWjpahd rkjhdpfs; vdg;gLtJld; cWjpaw;wd fjpupaf;fr; rkjhdpfs; vdTk;

miof;fg;gLk;.

1.1.6  mZj;jpzptyF

rlj;jpd; kpfr; rpwpa Jz;Lfs; mZf;fs; Mjyhy; mit jpzpTilad. vt;thwpUg;gpDk;

,tw;wpd; jpzpTfs; MfTk; rpwpadthjyhy; trjpf;fhf xd;wpize;j mZj;jpzpT

myF gad;gLk;. ,q;F>

2412g 1
1u 1Da (  amu) = 1.66054 10

6.02214 12
g  my;yJ Kd; G

1 u =  1.66054  10-24g ck; 1g = 6.02214  1023  u my;yJ Da

ck; MFk;.

 jpzpntz;

 mZf;FwpaPL

 mZntz;

Kd;G
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,urhad uPjpahfr; Nru;e;jikahj fhgdpd; 12C jpzptpd; jpUj;jkhf 
1

12 gq;fhdJ

xd;wpize;j mZj;jpzptyF vd tiuaWf;fg;gLk;. ,t;tyFfspy;  1H mZTila

jpzpT 1.0078 u my;yJ Da ck; 16O mZtpd; jpzpT 15.9949 u my;yJ Da ck; MFk;.

1.1.7  xU %yfj;jpd; ruhrup mZj; jpzpT kw;Wk; njhlu;gZj;jpzpTfs;

,aw;ifapYs;s gy %yfq;fs; rkjhdpfspd; fyitahFk;. xU %yfj;jpd; ruhrup

mZj;jpzpT> toikahd mk;%yfj;jpd; mZj;jpzpT vd miof;fg;gLtJ> rkjhdpfspy;

rhu;tsd; ngWkhdj;jpdhy; (rkjhdpfs; tsj;jpd; gpd;dj;jpdhy; fractional abundance)

mtw;wpd; jpzpTfisg; ngUf;fpg; ngwg;gLk; $l;Lj;njhifahFk;.

mZj;jpzpT = (rkjhdpapd; jpzpT  rkjhdpfspd; tsg;gpd;dk;)

cjhuzk; 1.2: ,aw;ifapy; fhzg;gLk; fhgd; MdJ 98.93% 12C, 1.07%  13C.

mj;Jld; Gwf;fzpf;fj;jf;fsT 14C MYk; mikAk;. ,r;rkjhdpfspd;

njhlu;gZj;jpzpTfs; KiwNa 12u, (jpUj;jkhf) 13.00335u, MFk;.

vdpd; fhgdpd; ruhrup njhlu;gZj;jpzpitj; Jzpf.

tpil: fhgdpd; mZj;jpzpT = (0.9893  12u) + (0.0107  13.0033u)

                  = 12.01 u or Da (amu)

njhlu;gZj;jpzpT   = 12.01

mZj;jpzpthdJ xU %y; mZf;fspd; jpzpthfj; jug;gLk;NghJ (g mol-1 myfpy;) mJ

xU %yfj;jpd; my;yJ mZtpd; %yu;j;jpzpT vdg;gLk;.

1g = 6.02214 1 023amu my;yJ 1mol mZf;fs; = 6.02214 1023 mZf;fs;

MfNt> fhgdpd; %yu;j;jpzpT 12.01 g mol-1 MFk;.

njhlu;gZj;jpzpT (Ar) vd;gJ xU myFfs; mw;w ngsjpff; fzpak;. mj;Jld; xU

%yfj;jpd; mZf;fspy; ruhrupj; jpzptpidf; fhgd; -12 Mapd;  jpzptpd; 1/12 ,d; (xU

mZj;jpzptyF) tpfpjkhff; Fwpg;gpLtJ MFk;. MfNt fhgdpd; njhlu;gZj;jpzpT

12.01 MFk;.

Mtu;j;jd ml;ltizapy; xU %yfj;jpd; njhlu;gZj;jpzpthdJ mk;%yfj;jpd;

FwpaPl;bd; fPo; Fwpf;fg;gLk;.

FNshupd;
   35.45
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1.1.8  mad;fs;

,urhadr; nraw;ghLfspd;NghJ xU mZtpd; fUtpy; khw;wk; mikahJ. Mdhy; rpy

mZf;fs; ,yj;jpud;fisg; ngw my;yJ ,of;f KbAk;. xU mZTld; ,yj;jpud;fs;

Nru;f;fg;gl my;yJ mjpypUe;J mfw;wg;gl cUthf;fg;gLk; Vw;wKs;s Jzpf;if mad;

vd miof;fg;gLk;. Neu;Vw;wKs;s xU mad; fw;wad; vdTk; kiwVw;wKs;s mad;

mdad; vdTk; miof;fg;gLk;.

cjhuzk;: 11 GNuhj;jd;fSk; 11 ,yj;jpud;fSk; cilajhd Nrhbak; mZ ,yFthf

Xu; ,yj;jpuid  ,of;fpwJ.  tpisTf;  fw;wadpy;  11 GNuhj;jd;fSk;

10 ,yj;jpud;fSk; miktjd; tpisthf mJ Njwpa Vw;wk; +1 cilaJ.

Neu;Vw;wKs;s mad; fw;waDk; (cation) kiwVw;wKs;s mad; mdaDk;

MFk;.

cU 1.16 Nrhbak; mZtpd; madhf;fk;

cjhuzk;: 17 GNuhj;jpud;fSk; 17 ,yj;jpud;fSk; mikfpd;w xU FNshupd;

jhf;fq;fspy; Xu; ,yj;jpuidg; ngw;W Cl- maid cUthf;f KbAk;.

cU 1.17 FNshupd; mZtpd; madhf;fk;

xU madpd; Njwpa Vw;wkhdJ mZf;FwpaPl;by; tyJgf;f Nky;%iyapy; Fwpf;fg;gLk;.

MfNt cjhuzkhf xU ngupf; madpd; FwpaPL (3 ,yj;jpuid ,of;fpd;w ,Uk;gpd;

mZ)  Mf miktJ>

,jw;F Nkyhf Na+, Cl-, Nghd;wd vspa mad;fshFk;. xU %yf;$wpy; mZf;fshf

,ize;jpUg;gpDk; NH
4
+ (mNkhdpak; mad;) SO

4
2- (ry;Ngw;W mad;) Nghd;w gy;yZ

mad;fs; Njwpa Neu; my;yJ kiw Vw;wKilad.

Na mZ Na+ mZ

xU ,yj;jpuid
,oj;jy;

Cl mZ Cl- mZ

xU ,yj;jpuid
Vw;wy;
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1.2 rlj;jpd; kpd; fhe;jf; fjpu;tPrYk; miyfs;  Nghd;w  rlg;nghUs;

,ay;GfSk;

jw;NghJ ehq;fs; tpsq;fpf;nfhs;fpd;w xU mZtpd; ,yj;jpud; epiyaikg;ghdJ

gjhu;j;jq;fs; ntsptPRfpd;w my;yJ cwpQ;Rfpd;w xspapy; gFg;gpdhy; mwpag;gl;ld

MFk;.

kpd;fhe;jf; fjpu;tPry; (EMR) kpd;fhe;j miyTfisf; nfhz;lJ. ,it kpd;>

fhe;jg;Gyq;fspd; xUq;fpize;j miyTfshy; xspapd; fjpAld; ntw;wplj;jpy;

tpUj;jpahf;fYf;Fl;gLtdthFk;. xd;wpw;nfhd;W nrq;Fj;jhd ,U Gyq;fspd; ,t;

tiyTfs; tpUj;jpahf;fg;gLk; miyTfspdJ jpirf;Fr; nrq;Fj;jhdjhFk;.

cU 1.18  kpd;fhe;jf; fjpu;tPry;

vkJ fz;zhy; ghu;f;fg;gLk; xsp> fl;Gyd; xsp xU kpd;fhe;jf; fjpu;tPryhFk;. vy;yhtif

kpd;fhe;jf; fjpu;tPry;fSk; ntw;wplj;jpy; 2.998  108 ms-1 fjpAilad. xspapd; fjp (c),

miyapay;Gilad. miyfs; Mtu;j;jdj;jpw;Fupad. ,jd; fUj;jhdJ ,tw;wpd;

cr;rpfSk; jhopfSk; xU xOq;fhd ,ilNtisfspy; kPsf;$bad. mLj;Js;s ,U

cr;rpfspd; ,ilj;J}uk; (my;yJ mLj;Js;s ,U jhopfspd; ,ilj;J}uk;) mjd; miyePsk;

 vdg;gLk;. xU Gs;spia xt;nthU nrf;fDf;Fk; fle;J nry;fpd;w g+uz miyePsq;fs;

my;yJ rf;fuq;fspd; vz;zpf;ifahdJ mt;tiyapd; mjpu;ntz; (v) (kPbwd;) MFk;.

xU nrf;fdpy; Vw;gLk; rf;fuq;fs; vdgjdhy; mjpu;ntz; myfhdJ s-1 (persecond)

my;yJ s-1 vd;gjhf my;yJ hertz (Hz) myfhf ntspg;gLj;jg;gLk;.

MfNt  c =

cU 1.19  xU kpd;fhe;j miy

miyePsk;
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cjhuzk; 1.3: nghJ ,lq;fspy; ntspr;r%l;lg; gad;gLk; Nrhbak; Mtp tpsf;fpdhy;

toq;fg;gLk; kQ;rs; miyePsk; 589nm. ,f;fjpu;g;gpd; mjpu;ntz;izf;

fzpf;Ff.

 tpil:
114

9

8

1009.5
10

1

589

/1000.3 


















 
 s

m

nm

nm

smc




kpd;fhe;jf; fjpu;tPrypd; ntt;NtW tiffs; mtw;wpdJ ntt;NtW miyePsq;fspypUe;J

ntt;NtWtif ,ay;Gfisf; nfhz;Ls;sd. kpd;fhe;j miyfis mtw;wpd; miyePs

VWtupirapy; xOq;fikj;Jg; ngwg;gLtJ kpd;fhe;j epwkhiy MFk;.

cU 1.20  kpd;fhe;j epwkhiy

1.2.1 rf;jpr; nrhl;lhf;fk;

1900 ,y; kf;]; gpshq; (1858 - 1947) vd;w xU N[u;khdpa ngsjpftpayhsu;> rf;jpahdJ

nrhl;lhf;fg;gl;Ls;sJ. mjhtJ mZf;fshy; rf;jpahdJ ntspg;gLj;jg;gLk;NghJk;

cwpQ;rg;gLk; NghJk; njhlu;r;rpaw;w rpwpa msTfshf ntsptplg;gLk; vdg; gpNuupj;jhu;.

kpd;fhe;j miyahy; cwpQ;rg;gLk; my;yJ fhyg;gLk; kpfr; rpwpa rf;jpapd; msthdJ

rf;jpr; nrhl;L  (“jpl;lkhd msT” vdg; nghUs;gLk;) vdg; gpshq; ngaupl;lhu;. xU

jdpr; nrhl;bd; rf;jp> E MdJ fjpu;tPrypd; mjpu;ntz;zpd; xU khwpypapd; klq;fhf

mikAk; vdg; gpNuupj;jhu;.

E = h

khwpyp h MdJ gpshq;fpd; khwpyp (Plank’s constant ) vd miof;fg;gLtJld; mjd;

ngWkhdk; 6.626  10-34 J s MfTk; mikAk;.

miyePsk; (m)

kPbwd; (s-1)

fhkhf;
fjpu;fs;

X - fjpu;fs; Cjh
fle;j

--
- -

--
- - fPo;

nrd;w
Ez;fy thndhyp kPbwd;

fl;Gyg; gFjp
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      cU 1.21  my;Ngl; Id;]uPd;     kf;]; gpshq;

            (Albert Einstein)                 (Max Plank)

1905 ,y; my;Ngl; Id;];uPd; (1879 - 1955) gpshq;fpd; rf;jpr; nrhl;Lf; nfhs;ifia

tpupthf;fpaNghJ> cNyhf Nkw;gug;gpypUe;J ntspg;gLk; fjpu;g;Gfs; kpfr;rpwpa rf;jpg;

nghjpfs; fw;iwfs; MFnkd ca;j;jwpe;jhu;.  xt;nthU nghjpAk; rf;jpapd; Jzpf;iffs;

Nghy; (particle of energy) miktjhy; mit Nghl;Nlhd;fs; vd miof;fg;gl;ld. mj;Jld;

xt;nthU Nghl;NlhDk; (Photon) xspapd; mjpu;ntz;zpd;  gpshq;fpd; khwpypapd; ngWkhd

klq;Ffshf mikAk;.

Nghl;Nlhdpd; rf;jp =   E = h

 cjhuzk; 1.4: 589nm miyePsKs;s xU kQ;rs; xspapd; xU Nghl;Nlhdpd;

rf;jpiaf; fzpf;Ff.

 tpil:
14 15.09 10

c
v s


  

  34 4 1 196.626 10 5.09 10 3.37 10E Js s J      

xU Nghl;Nlhd; toq;Fk; fjpu;g;Gr;rf;jp 3.37 x 10-19J,

MfNt ehq;fs; xU %y; Nghl;Nlhdpd; rf;jpiaf; fzpg;gpd;

(6.02 x1023 photons/mol) (3.37 x10-19 J/photon)

= 2.03 x105 J/mol rf;jp

Ijurd; mZtpw;fhd Nghupd; khjpupapd; Nkk;gLj;jiyj; njhlu;e;J  te;j tUlq;fspy;>

gupNrhjidr; #o;epiyfspy; Njhw;Wfpd;w fjpu;g;ghdJ miy xj;j my;yJ Jzpf;if

xj;j Nghl;Nlhd; ,ay;GilaJ vd epWtg;gl;lJ.

Y}ap]; b GNuhf;yp (1892-1987) vd;ghu; jkJ fUj;ij tpUj;jpahf;Fk;NghJ fjpu;g;Gr;

rf;jpahdJ nghUj;jkhd epge;jidfspd; fPo; Jzpf;iffspd; fw;iwfshf elg;gpDk;

rlkhdJ  nghUj;jkhd  epge;jidfspd; fPo; miyapd;  ,ay;igf;  fhl;lf;$baJ.

b GNuhf;ypapd; gupe;Jiug;gpd;gb xU mZtpd; fUitr; Rw;wp mirAk; ,yj;jpud;

miyapd; elj;ijia xj;jpUg;gJld; xU miyePsj;ijAk; nfhz;Ls;sJ.  mtuJ
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gpNuupg;gpd;gb xU ,yj;jpud; my;yJ VjhtJ xU Jzpf;ifapd; miyePskhdJ mjd;

jpzpT m, kw;Wk; mjd; Ntfk; V vd;gtw;wpy; jq;fpAs;sJ.

mV

h


,q;F h gpshq;fpd; khwpyp.  ve;jnthU nghUspd; mv vDk; fzpakhdJ mjd; ce;jk;

(p) vdg;gLk;.

b GNuhf;ypapd; fUJNfhs;fs; vy;yhr; rlj;Jf;Fk;  nghUj;jkhf miktjhy;> jpzpT

m ck;> Ntfk; V ck; cila ve;jnthU nghUSk; rlj;jpw;F miyr; rpwg;gpay;igf;

nfhLf;fpd;wJ. vt;thW ,Ug;gpDk; rhjhuz msTila xU nghUs;> Nfhy;g; ge;ijg;

Nghd;w xd;wpw;F mjDld; ,ize;j miyePskhdJ kpfTk; rpwpjhifahy; Kw;whf

mtjhdpf;fg;gl KbahjJk; MFk;. ,J xU ,yj;jpudpw;Fg; nghUe;jhJ Vnddpy;

mjd; jpzpT kpfr; rpwpaJ.

1.3 mZf;fspd; ,yj;jpud; rf;jp kl;lq;fs;

jiuepiyapYs;s jdpahf;fg;gl;l thAepiy mZ my;yJ madpypUe;J Xu; ,yj;jpuid

mfw;wj; Njitahd Mff;Fiwe;j rf;jpahdJ mt;tZ my;yJ madpd; madhf;f

rf;jp vdg;gLk;. madhf;f rf;jpapd; mstpypUe;J vkf;Ff; $wg;gLtJ ahnjdpy; xU

,yj;jpuid mfw;w vt;tsT rf;jp Njitg;gLfpwJ@ madhf;f rf;jp $baJ vdpd; xU

,yj;jpuid mfw;wy; kpff; fbdk; vd;gjhFk;.

jug;gl;l %yfj;jpy; mLj;jLj;j ,yj;jpud;fs; mfw;wg;gLk;NghJ madhf;f rf;jpfs;

mjpfupf;fpd;wd. ,g;Nghf;F Vnddpy; xt;nthU mLj;jLj;j mfw;wypd;NghJk; mjpfupj;Jr;

nry;Yk; Neuadpd; Vw;wj;Jld;> xU ,yj;jpuid ntspafw;Wk;NghJ mjpfupj;Jr; nry;fpd;w>

$ba rf;jp Njitg;gLfpd;wik MFk;.

xU mf-Xl;L ,yj;jpud; mfw;wg;gLk; NghJ madhf;f rf;jpapy; Vw;gLfpd;w xU njspthd

mjpfupg;ghdJ ,yj;jpud;fs; njhlu;r;rpaw;w rf;jp kl;lq;fspy; miktjw;Fr; rhd;whFk;.

fUtpw;F mUNf nry;Yk;NghJ (mf Xgpw;wy;fs;) xU ,yj;jpuid mfw;Wtjw;Fj;

Njitahd rf;jp cau;thFk;.
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ml;ltiz 1.1 Nrhbaj;jpypUe;J Mfd; tiuapyhd mLj;jLj;j madhf;f rf;jpg;

ngWkhdq;fs;. (kJ mol-1)

1.3.1 Ijurd; epwkhiy

ntspr;rf; Fkpo;fs;> el;rj;jpuq;fs; cs;slq;fyhd ngUksT nghJthd fjpu;tPry;

%yfq;fs;> cUthf;Fk; fjpu;g;Gfs; gy ntt;NtW miyePsq;fisf; nfhz;bUf;Fk;.

Nkw;gb Kjy;fspypUe;jhd fjpu;tPry; $Wfspd; miyePsq;fs; mbg;gilapy;

gpupf;fg;gl;lNghJ xU jpUrpak; (epwkhiy) cUthf;fg;gLfpd;wJ. vy;yhf;

miyePsq;fspYk; xspiaf; nfhz;l ,e;epwq;fspd; tPr;rhdJ njhlu; epwkhiy vdg;gLk;.

vy;yhf; fjpu;tPry; Kjy;fSk; njhlu; epwkhiyiaf; nfhLg;gjpy;iy. jho; mKf;fj;jpy;

ntt;NtW thAf;fisf; nfhz;l Foha;fspD}L cau; mOj;jk; gpuNahfpf;fg;gl;lNghJ>

thAf;fs; ntt;NtW epwq;fisf; fhyy; nra;fpd;wd. cjhuzj;jpw;F epNahd; thAthy;

xsp fhyg;gLk;NghJ gupr;rakhd rptg;G - nrk;kQ;rs; xspu;itj; jUk; “epNahd;” xsp

ngwg;gLfpd;wJ. Nkw;gb Foha;fs; ntspg;gLj;Jk; xsp xU mupaj;jpD}L nrYj;jg;gLk;

NghJ> tpisthfg; ngwg;gLk; epwkhiyapy; rpy miyePsq;fs; kl;Lk; mikfpd;wd.

Fwpj;j miyePsq;fis kl;Lk; nfhz;l xU epwkhiyahdJ Nfhl;L epwkhiy vdg;gLk;.

cU 1.22 Ijurd; Nfhl;L epwkhiy

 I
1

I
2

I
3

I
4

I
5

I
7

I
6

............

(cs;Nshl;L ,yj;jpud;fs;)
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1800 fspd; eLg;gFjpfspy; tpQ;Qhdpfs; Ijurd; Nfhl;L epwkhiy gw;wpa njspthd

fw;wy;fis mwpe;jdu;.  ,f;fhyfl;lj;jpy; ehd;F NfhLfs; 410nm (Cjh)> 434nm

(ePyk;)> 486nm (ePy-gr;ir) mj;Jld; 656nm rptg;G kl;Lk; epwkhiyapy; mtjhdpf;fg;gl;lJ.

Ijurdpd; Nfhl;L epwkhiyia tpsf;fr; rf;jpr; nrhl;lhf;fy; gw;wpa gpshq;fpd; fUj;JfSk;

Nghupd; mZkhjpupAUTk; ,ize;J nghUj;jg;ghlhf mike;jd.

cU 1.23   Ijurdpd; rhj;jpakhd ,yj;jpud; ntspg;ghLfs;

mZitr; Rw;wp mDkjpf;fg;gl;l xt;nthU xOf;Fk; n ,d; ntt;NtW ngWkhdq;fSld;

njhlu;GilaJ. (rkd;ghl;bYs;s KOntz;) NkYk; KjyhtJ mDkjpf;fg;gl;l xOf;fpd;

(fUTf;F kpf mz;ikapYs;s xd;W) n = 1,   ,uz;lhtjhd n = 2 ck; ,t;thNw

NkYk; mikAk; ntspg;gLj;jypd; tpisT Nfhl;L epwkhiy> MfNt ,j;jhz;ly;fSf;F

E
Nghl;Nlhd;

 = h = hc/ = -E= - (E
f
-E

i
)

n
f
  MdJ  n

i
 ,Yk; FiwT> ,yj;jpud; $ba rf;jp xOf;fpypUe;J Fiwe;j rf;jp

xOf;fpw;F tpOtjdhy;   MdJ kiwahdjhFk;. rhj;jpakhd ntspg;ghLfspd;

tpisit Ijurd; Nfhl;L epwkhiyapy; mtjhdpf;fyhk;.

iykd; njhlu;

ghku; njhlu;

ghrd; njhlu;

gpuhf;fw; njhlu;

gd;l; njhlu;
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cU 1.24(a)  Ijurd; Nfhl;L epwkhiy

cU 1.24(b)  Ijurd; fhyy; epwkhiy

iykd; njhlupy; rf;jp ,ilntspfspd; xg;gPl;L mstpy; ngupjhtjhy; NfhLfspd;

miyePsq;fs; xd;iwnahd;W neUq;fpr; nry;Yk;. ghku; njhlupy; rhu;gstpy; Fiwe;j

rf;jpf;Fupadthjyhy; NfhLfs; J}u tpyfpr; nry;Yk;.

1.3.2  Xgpw;wy;fspd; tbtq;fs;

mZitr; #oTs;s ntspapy; ,yj;jpud;fspd; rhj;jpakhd epiyahdJ (Xgpw;wypd;

tbtq;fs;) vt;thW fUitr; #o ,yj;jpud; mlHj;jp guk;gpAs;sJ vd vkf;Ff;

fhl;LfpwJ. XH s- Xgpw;wYf;Fupa ,yj;jpud; mlHj;jpahdJ xOq;fhd Nfhs tbtpy;

fUit ikag;gLj;jpajhf my;yJ NtW nrhw;fspy; $Wtjhapd; s Xgpw;wy;fs; Nfhs

tbtkhdit vdyhk;.

cU 1.25  s Xgpw;wy; tbtq;fs;

ghrd; njhlu;
(fPo;r; nrd;dpwk;)

ghku; njhlu;
(fl;Gyd;)

kPbwd; (Hz)/1015

iykd; njhlu;
(Cjh - fle;j)

ghrd; njhlu;
          n

1
=3

iykd;
njhlu;
     n

1
=1

ghku; njhlu;
          n

1
=2
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xt;nthU p cgrf;jpkl;lKk; %d;W Xgpw;wy;fs;> m
l
: -1, 0, 1 vd;w %d;W mDkjpf;fg;gl;l

ngWkhdq;fSld; njhlHGiladthFk;. ,yj;jpudlHj;jp s Xgpw;wypd; Nfhstbt guk;gy;

Nghd;W mikahJ. gjpyhf> fUtpd; ,UGwKk; ,UgpuNjrq;fspy; nrwpthf;fg;gl;L>

fUtpw;F mz;ikapYs;s xU fZtpdhy; Ntwhf;fg;gLk;. ,t; ~~lk;ngy;|| tbt (dumbbell

tbtk;-,UKidTUf;fUtp Nghd;wJ) Xgpw;wyhdJ ,UNfhsg;gFjpfisf; (two lobes)

nfhz;ljhFk;.

xt;nthU n ,d; ngWkhdj;jpw;Fk;> %d;W p Xgpw;wy;fSk; xNu gUkd;> tbtk;

cilad MapDk; xd;W kw;wjpypUe;J Ntwhd ntsprhHe;j epiyf;;FupadthFk;

(spatial orientation). ,tw;iw trjpf;fhf p
x
, p

y
, p

z
 Xgpw;wy; vdg; ngauplg;gLfpwJ. ,q;F

fPo;f;Fwpfs; (subscripts) Xgpw;wy;fs;. njf;fhl;bd; mr;Rfs; (Cartesian axis) topNa jpirg;

gLj;jg;gl;L miktjidf; Fwpf;Fk;.

cU 1.26 p Xgpw;wy;fspd; tbtq;fs;

xU jug;gl;l Xl;bYs;s ntt;NtW d-Xgpw;wy;fs; NtWgl;l tbtq;fSk; ntspapy;

jpirg;gLj;jYk; nfhz;ld. f-Xgpw;wy;fspd; tbtq;fs; d-Xgpw;wy;fis tpl NkYk;

rpf;fyhditahFk;.

1.3.3  Xgpw;wy;fSk;  (kz;byk;) rf;jpr; nrhl;nlz;fSk;

Nghupd; khjpupahdJ xU xOf;fpid tpgupg;gNjhL  xU  jdpahd rf;jpr; nrhl;nlz;>

n ,id mwpKfg;gLj;jpaJ.  nrhl;L nghwpKiw khjpup>  %d;W nrhl;nlz;fs; n,  ,

m
e
I gad;gLj;JfpwJ. ,it xU mZtpy; mike;Js;s ,yj;jpud;fspd; xU Xgpw;wiy

tpgupg;gjw;Fg; gad;gLj;jg;gl;l fzpj KbthFk;. mj;Jld; m
s
 MdJ ,yj;jpudpd;

fwq;fiy tpgupg;gjhFk;.

1. Kjd;ikr; rf;jpr; nrhl;nlz;> n, 1, 2, 3----- Nghd;w Neu;KOntz; ngWkhdq;fisf;

nfhz;bUf;f KbAk;. mZtpy; ,yj;jpud; mikAk; gpujhd rf;jpr; nrhl;nlz;

(,yj;jpud; XL) vd ,r;rf;jpr;  nrhl;nlz;fis tiuaWf;fyhk;. n mjpfupf;fpd;wNghJ

Xgpw;wy; ngupjhf tUtJld; NkYk; fUtpypUe;J ,yj;jpud; $ba Neuj;ijf;

fopg;gjhfTk; mikAk;.
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2. Nfhzce;j (my;yJ jpirtpw;) rf;jpr;nrhl;nlz;> 1> vd;gJ xt;nthU n ,d;

ngWkhdj;jpw;Fk; 0 Kjy; (n - 1) tiu KOntz; ngWkhdq;fisf; nfhz;lika

KbAk;. ,r; rf;jpr; nrhl;nlz;zhdJ Xgpw;wypd; tbtj;ij tiuaWf;Fk;. xU

Fwpj;j xgpw;wYf;Fupa l  ,d; ngWkhdq;fs; s, p, d kw;Wk; f Mfpa vOj;Jf;fs;

nghJthf l ,d; ngWkhdq;fs; KiwNa 0, 1, 2 kw;Wk; 3 Mfpatw;wpw;Ff; Fwpj;

njhJf;fg;gLk; (epakpf;fg;gLk;).

xNu n kw;Wk; l ,d; ngWkhdq;fl;F cupa Xgpw;wy; njhilahdJ cgXL vd

miof;fg;gLk;. xt;nthU cgXLk; xU vz;zpdhYk; (n ,d; ngWkhdk;) kw;Wk;

xU vOj;jpdhYk; (s, p, d my;yJ f vd;w l ,d; ngWkhdj;Jld; njhlHGgl;ljhf)

Fwpj;njhJf;fg;gl;ljhf mikAk;. cjhuzkhf n = 3 ck; l = 2 cila Xgpw;wy;fs;

(epakpf;fg;gl;ljhf) 3d cgXl;bYs;s 3d Xgpw;wy;fs; vd miof;fg;gLk;.

3. fhe;jr; rf;jpr;nrhl;nlz;> m
l
,  g+r;rpaj;ij cs;slf;fpa -l Kjy; +l tiuapyhd

KOntz; ngWkhdq;fisf; nfhz;lika KbAk;. ,r;rf;jpr; nrhl;nlz; MdJ

ntspapy ; (space) xU Xgpw;wypd; rhH epiyia (orientation) tpgupg;gJld; xU

cgXl;bYs;s lf;F rhj;jpakhd Xgpw;wy;fspd; vz;zpf;ifiaAk; Fwpf;Fk;.

cjhuzkhf l = 2, ,w;Fr; rhj;jpakhd d cgXlhdJ 2, 1, 0, -1, -2 Mfpatw;why;

Fwpf;fg;gLk; Ie;J Xgpw;wy;fis cilaJ.

4. fwq;fw; fhe;jr; rf;jpr;nrhl;nlz;> m
s
.  m

s
f;F + ½ , - ½ Mfpa ,U rhj;jpakhd

ngWkhdq;fs; xJf;fg;gLk;. ,it ,U> vjpu;j;jpirfspy; ,yj;jpud; fwq;fKbAk;

vd fhl;Lk;. xU fwq;Fk; Vw;wkhdJ fhe;jg;Gynkhd;wpid cUthf;Fk;. ,U

vjpu;j;jpirfspyhd fwq;fyhjyhy; vjpu;j;jpirfspy; ,U fhe;jg;Gyq;fis

cUthf;Fk;.
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ml;ltiz 1.2:


 mn ,,  ,ilNaahd njhlu;G

rf;jpr;nrhl;nlz;fSf;Fr; rhj;jpakhd fl;Lg;ghLfs; gpd;tUk; Kf;fpa mtjhdq;fspid

vOg;Gfpd;wd.

1. gpujhd rf;jpr;nrhl;nlz; n ,w;Fupa XlhdJ jpUj;jkhf n cgXLfis cilaJ.

xt;nthU cgXLk; l ,w;F mDkjpf;fg;gl;l 0 Kjy; (n - 1) tiuapyhd NtWgl;l

ngWkhdq;fSf;Fj; njhlu;Ggl;ldthFk;. MfNt KjyhtJ XL (n = 1) xNunahU

cgXl;bid 1s (l = 0) cilaJ. ,uz;lhk; XL (n = 2) ,U cgXLfs; 2s (l = 0) ck;

2p (l = 1) ck; cilaJ; %d;whk; XlhdJ %d;W cgXLfs; 3s, 3p kw;Wk; 3d I

nfhz;Ls;sJ. ,t;thW mikAk;.

2. xt;nthU cgXLk; Fwpg;gpl;l vz;zpf;ifapyhd Xgpw;wy;fis cilad. xt;nthU

Xgpw;wYk; mDkjpf;fg;gl;l m
l
 ,d; ntt;NtW ngWkhdq;fSld; njhlHGgl;ljhFk;.

xU jug;gl;l l f;F> ml ,d;  mDkjpf;fg;gl;l (2l + 1)  ngWkhdq;fs; -l  Kjy ; +l

tiuapyhf mikAk;. MfNt xt;nthU s (l = 0) cgXLk; xU Xgpw;wiyf;

nfhz;bUf;Fk;. xt;nthU p (l = 1) cgXLk; %d;W Xgpw;wiyf; nfhz;bUf;Fk;.

xt;nthU d (l = 2) cgXLk; Ie;J Xgpw;wy;fisf; nfhz;Ls;sJ. kw;Wk; ,t;thNw

4k; XLk; mikAk;.

3. xU Xl;bYs;s nkhj;j Xgpw;wy;fs; n2, ,q;F n MdJ mt; Xl;bd; gpujhd

rf;jpr;nrhl;nlz;zhFk;. XLfl;Fupa  tpisthd  Xgpw;wy;fspd; vz;zpf;iffs;

1> 4> 9> 16 vd;gjhFk;.  Mtu;j;jd ml;ltizAld; njhlu;GilajhFk;@  ,t;

ntz;fspy; ,Uklq;Ffshf xU Mtu;j;jd ml;ltizapy; ,iltupirapYs;s

%yfq;fspd; vz;zpf;if mikAk;.

 n l ,w;Fg;
nghUj;jkhd

ngWkhdq;fs;

cgXl;bd;

FwpaPL
m, l ,w;Fg;
nghUj;jkhd

ngWkhdq;fs;

cgXl;by; cs;s

Xgpw;wy;fspd;

vz;zpf;if

Xl;by; cs;s

Xgpw;wy;fspd;

vz;zpf;if
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1.4  ,yj;jpud; epiyaikg;G

mZf;fspd; ,yj;jpud; fl;likg;gf;fisf; fUJk;NghJ: xU gy;,yj;jpud; mZtpy;>

xU Fwpj;j n ,d; ngWkhdj;jpw;F l ,d; ngWkhd mjpfupg;Gld; xU Xgpw;wypy;

rf;jpAk; mjpfupj;Jr; nry;Yk;. cjhuzkhf> n=3 ,w;F Xgpw;wy;fspd; rf;jp mjpfupg;G

tupirahdJ 3s<3p<3d vd;gJld; xU cg Xl;bd; vy;yh Xgpw;wy;fSk; (Ie;J 3d

Xgpw;wy;fisg;Nghy) rk rf;jpAilajhf> Ijurd; mZtpy; mit nraw;gLtJNghy;

mikAk;. rkrf;jpAila Xgpw;wy;fs; (degenerate orbitals) vdg;gLk;.

1.4.1 fl;bnaOg;gw; Nfhl;ghL (The Aufbau principle)

xU mZtpy; ,yj;jpud;fs; epuk;Gk;NghJ Fiwe;j rf;jpAila cgkl;lj;jpy; Muk;gpj;J

~~fl;bnaOg;gw; Nfhl;ghl;bw;F|| mikaj; njhlHe;J Nkw;nry;Yk;. (N[Hkdpa thHj;ijahd

Aubau vd;gJ fl;bnaOg;gy; vdg; nghUs;gLk;).

cU 1.27 gy;,yj;jpud; mZf;fspd; Xgpw;wy;fspd; nghJthd rf;jp tupir

,q;Nf Muk;gpj;J xd;wd;gpd; xd;whf

mk;Gf;Fwp topNa nry;Yf.
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NkYk; rf;jp kl;lq;fspy; (Xgpw;wy;fspy;) nghJthd rf;jp xOq;fhdJ

cU 1.28 xU mZtpd; rf;jp kl;l xOq;F

1.4.2  ngsypapd; jtpHf;iff; Nfhl;ghL (The Pauli Exclusion Principle)

ngsypapd; jtpHf;iff; Nfhl;ghL vd;gJ 1925 ,y; Wolfgang Pauli vd;gtuhy;

Kd;itf;fg;gl;lJ.   ,J xU mZtpy; ,U ,yj;jpud;fs; rkkhd rf;jpr; nrhl;nlz;

n, l, ml ck ; ms ck; nfhz;l njhilapidf; nfhz;lika KbahJ vdf; $WfpwJ.

xU jug;gl;l Xgpw;wypw;F n, l kw;Wk; m
l
 ,d; ngWkhdq;fs; epiyj;jit. vdNt ehk;

xU Xgpw;wiy xd;Wf;F Nkw;gl;l ,yj;jpuid ,Lk;NghJ> ngsypapd; jtpHf;iff;

Nfhl;ghl;bidj; jpUg;jp nra;aNtz;bd;> ,yj;jpudpd; ms f;F NtWgl;l ngWkhdq;fis

xJf;FtNj xNunahU njupthf mikAk;. xU Xgpw;wyhdJ Mff;$ba ,U

,yj;jpud;fisf; nfhz;lika KbAk; vd;gJld; mit fl;lhak; vjpnujpH fwq;fiyAk;

nfhz;bUf;Fk; vd ,J $WfpwJ. xU mZtpd; ,yj;jpud;fis milahsg;gLj;j

mtw;wpd; rf;jpr; nrhl;nlz;fisg; gad;gLj;j ,t;tiuaiwfs; vq;fis mDkjpf;fpd;wd.

NkYk;> xU Xgpw;wiy cila xt;nthU s  cgXLk; Mff;$baJ ,U ,yj;jpud;fisf;

nfhz;bUf;fKbAk;@ %d;W Xgpw;wy;fis cila xt;nthU p cgXLk; Mff;$baJ

MW ,yj;jpud;fisf; nfhz;bUf;fKbAk;; Ie;J  Xgpw;wy;fis  cila  xt;nthU

d cgXLk; Mff;$baJ ,U ,yj;jpud;fisf; nfhz;bUf;fKbAk;;.

,t;thW mikAk; ,yj;jpud;fshdit xU mZtpd; ntt;NtW Xgpw;wy;fSf;fpilNa>

Xgpw;wy;fspd; rhu; rf;jp kw;Wk; ngsypapd; jtpHf;iff; Nfhl;ghl;bw;fikag; gq;fp;lg;gl;

Ls;sd. ,g; gq;fPlhdJ mt; mZtpd; ,yj;jpud; fl;likg;G vd miof;fg;gLk;.

jiuepiy vdg;gLk; mjpepiyahd ,yj;jpud; fl;likg;ghtJ ,yj;jpud;fs; mtw;wpd;

MfTk; jho;e;j rf;jp epiyfspy; cs;sikahFk;.

m
O
j
;j
r
; 
r
f
;j
p



                       f.ngh.j.(c/j) ,urhadk;: myF 1  mZf;fl;likg;G

26

vdpDk;> ngsypapd; jtpHf;iff; Nfhl;ghl;bw;F mika ve;j xU Xgpw;wypYk; Mff;$baJ

,U ,yj;jpud;fNs fhzg;glyhk;. Mjyhy;> Xgpw;wy;fshtd> Xgpw;wnyhd;wpw;F

,yj;jpud;fspw;F Nkw;glhjtifapy; mjpfupf;Fk; rf;jpabg;gilapy; epug;gg;gLfpd;wd.

cjhuzj;jpw;F> %d;W ,yj;jpud;fisf; nfhz;l ypjpak; mZtpy; 1s Xgpw;wyhdJ

mtw;wpy; ,U ,yj;jpud;fshy; epug;gg;gLk;. %d;whtJ ,yj;jpud; mLj;j kpfj;jho;e;j

Xgpw;wy; 2s ,w;Fs; nry;Yk;. ve;j Xu; ,yj;jpud; epiyaikg;Gk; epug;gg;gl;l cg Xl;bd;

FwpaPl;Lld; mt; cgXl;bYs;s ,yj;jpud; vz;zpf;ifiaf; Fwpf;Fk; Nkw;;Fwpiar;

Nru;g;gjd; %yk; gpujpepjpj;Jtg;gLj;jg;glyhk;. cjhuzj;jpw;F> ,ypjpaj;jpw;F 1s22s1

vdTk; Nrhbaj;jpw;F 1s22s22p63s1 vdTk; vOJNthk;.

Xgpw;wy; tiuglk; vdg;gLk; gpwpNjhH gpujpepjpj;Jtj;jpy; xt;nthU Xgpw;wYk; xU

ngl;b my;yJ tl;lj;jpdhy; Fwpf;fg;gLtJld; xt;nthU ,yj;jpuDk; XH miu

mk;Gf;Fwpapdhy; Fwpf;fg;gLk;. Nky;Nehf;fpa miu mk;Gf;Fwp Neuhd fwq;fw; rf;jpr;

nrhl;nlz; (m
s
= +1/2) cila ,yj;jpuidAk;> fPo;Nehf;fpa miu mk;Gf;Fwp kiwahd

fwq;fw; rf;jpr; nrhl;nlz; (m
s
= -1/2) cila ,yj;jpuidAk; gpujpepjpj;Jtg;gLj;JfpwJ.

vjpu; fwq;fy; nfhz;l ,yj;jpud;fs; xNu Xgpw;wypy; cs;sNghJ mit Nrhbahf;fg;gl;lit

vdf; $wg;gLk;. Nrhbahf;fg;glhj ,yj;jpud; vd;gJ vjpu; fwq;fYila gq;Fjhup

,yj;jpuDld; ,ize;jpuhj xd;whFk;.

,ypjpak; mZtpy ; 1s Xgpw;wypYs;s ,U ,yj;jpud;fs; Nrhbahf;fg;gl;Ls;sJld; 2s

Xgpw;wypYs;s ,yj;jpud; Nrhbahf;fg;gltpy;iy.

1.4.3  Fz;bd; tpjp

Fz;bd; tpjp $WtjhtJ> Fiye;j Xgpw;wy;fspy; $ba ,yj;jpud;fs; xNu fwq;fiyf;

nfhz;liktjhy; Fiwe;j rf;jpiaf; nfhz;likAk;.,jd; fUj;J ahnjdpy; Xgpw;wy;fspy;

,yj;jpud;fs; jdpj;jdpahf Mff;$ba msT mikAk;. mj;Jld; xU jug;gl;l

cgXl;bYs;s ,j; jdp ,yj;jpud;fs; ahTk; xNu fwq;fy; fhe;jrf;jpr; nrhl;nlz;izAk;

cilad. ,t;tifapy; ,yj;jpud; epuk;Gtijr;  rkhe;jpu fwq;fy; cilad vd;gH.

c-k;:- fhgd; mZ:- ,U 2p ,yj;jpud;fSk; %d;W 2p Xgpw;wy;fspy;> ,uz;by; jdpj;jdpahf

epuk;Gk;.
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ml;ltiz 1.3 N

1.4.4  RUf;fg;gl;l ,yj;jpud; epiyaikg;G

mZntz; 11 cila Nrhbak; mZtpd; ,yj;jpudpiyaikg;G (,yj;jpud; guk;gy;

vdTk; mwpag;gLk;)MdJ 1s22s22p63s1 vd vOjg;gLk;. vt;thwpUg;gpDk; 2p cgXlhdJ

epNahdpy; G+uzkhf epug;gg;gl;L xU cWjpahd> vl;L ,yj;jpud;fis cila (Xu;

ml;lkk;) Mf ntspNaAs;sjhf Mfpd;wJ. ,jid mLj;j %yfkhd Nrhbak;> xU

Gjpa ,iltupiria MtHj;jd ml;ltizapy; xU Gjpa ,iltupir Muk;gpg;gjidf;

fhl;LfpdwJ. NrhbakhdJ epNahdpd; cWjpahd mikg;Gf;F ntspNa xU jdp

,yj;jpuid 3s ,y; cilaJ. MfNt> Nrhbaj;jpd;,yj;jpudpiyaikg;ig [Ne]3s1

vdf; fhl;lKbAk;.

milg;Gf;Fwpf;Fs; cs;s tpOkpa thA mZtpd; ,yj;jpud; epiyaikg;ig mZtpd;

cs;sf msT gpujpepjpj;Jtg;gLj;Jk;. toikahfg; ngUk;ghYk;> mf-Xl;L ,yj;jpud;fis

cs;sf ,yj;jpud;fs; vd;gu;.

tpOkpa - thA cs;sfj;jpidj; njhlHe;J mikAk; ,yj;jpud;fs; ntspNahl;L

,yj;jpud;fs; my;yJ tYtsT Xl;L ,yj;jpud;fs; vd miof;fg;gLk;. ntspNahl;L

,yj;jpud;fs; ,urhadg; gpizg;Gfspy; cs;slf;fg;gLk;. ,it tYtsT ,yj;jpud;fs;

vdg;gLk;.

 %yfk; nkhj;j ,yj;jpud;fs; Xgpw;wypd; tiuglk; ,yj;jpud; epiyaikg;G
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,NjNghd;W  nghRgurpd;  15  ,yj;jpud;fSk;  1s22s22p63s23p3   my;yJ  [Ne]3s23p3

vd gpujpepjpj;Jtg;gLj;jg;gl KbAk;.  fy;rpak; nfhz;likAk; 20 ,yj;jpud;fSk;

1s22s22p63s23p64s2  my;yJ [Ar]4s2  vd vOjg;gLk;.

  cjhuzk; 1.5: (a) jiuepiyapy; 14 ,yj;jpud;fis cila rpypf;fdpd;

,yj;jpud; epiyaikg;ig vOJf.

(b) rpypf;fd; mZthdJ jiuepiyapy; vj;jid Nrhb

,yj;jpud;fisf; nfhz;likAk ;.

  tpil: (a) 1s22s22p63s23p2   my;yJ       [Ne]3s23p2

(b)

mghT jj;Jtg;gb> tpOkpa thA %yfk; Mfdpd;  (1s22s22p63s23p6)mikg;Gf;F ntspNa

mLj;j ,yj;jpudhdJ 3d ,w;fy;yhJ 4s ,w;F nry;Yk;. MfNt Mfidj; njhlu;e;

jikAk; %yfkhd nghl;lhrpak; (K) MdJ 1s22s22p63s23p64s1 my;yJ [Ar]4s1 ,idf;

nfhz;likAk;. 4s Xgpw;wy; Kw;whf epuk;gpajid (,J fy;rpak; mZtpy; epfOk;)

njhlu;e;J mLj;j njhil Xgpw;wy;fspy; epuk;GtJ 3d Xgpw;wyhFk;.

3d  Xgpw;wy;fs; xt;nthd;wpYk; ,U ,yj;jpud;fshf epug;gg;gl;lgpd; 4p Xgpw;wy;fs;>

gpwpnjhU tpOkpathA fpupg;ldpy; (Kr) mZntz; 36 ,yj;jpud; mikg;ig ntspNahl;by;

cila ml;lkj;ij (4s24p6) milAk;tiu epug;gg;gLk;. Fiwe;j Vw;wq;fspy; fhzg;gLk;

KOikahf epuk;gpa my;yJ miu-epuk;gpa ,yj;jpud; epiyaikg;Gfs; Vida

%yfq;fspd; ,yj;jpud; epiyaikg;GfSld; xg;gpLk;NghJ cWjpahditahFk;.

,NjNghd;W s2, p6 kw;Wk;  d10 mikg;Gila ,yj;jpud; epiyaikg;Gfs; xg;gPl;L mstpy;

kpf cWjpahd %yf mZf;fshFk;.

c-k;:- Zn; [Ar]3d104s2,  Mg: [Ne]3s2  kw;Wk;  Ar; [Ne]3s23p6 xg;gPl;L mstpy; cWjpahd

mZf;fs; MFk;.
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fye;Jiuahlg;gl;l ,yj;jpud; epiyaikg;G tpjpfspypUe;J tpyfp mikAk; rpy Fwpj;j

%yfq;fSk; fhzg;gLfpd;wd.

cjhuzj;jpw;F> FNuhkpaj;jpy; (mZntz; 24) ,yj;jpudpiyaikg;ghdJ ehk;

vjpu;ghu;f;Fk ; [Ar]3d44s2 3d44s2 f;F gjpyhf [Ar]3d54s1 Mf mikAk;. ,NjNghd;W

nrk;gpy; (mZntz; 29) ,yj;jpud; mikg;ghdJ [Ar]3d94s2 ,w;F gjpyhf [Ar]3d104s1

MFk;. ,j;jifa mrhjhuz elj;ijf;F 3d kw;Wk; 4s Xgpw;wy;fspd; rf;jpfs; neUq;fpa

jhf miktNj fhuzkhFk;. Jy;ypakhf miuepuk;gy; (FNuhkpaj;jpw;F mikjy;Nghy)

my;yJ KOepuk;gy; (nrk;gpy; mikjy;Nghy) nfhz;l d cgXl;by; miktjw;Fg;

NghJkhd ,yj;jpud;fs; fhzg;gLnkdpy; ,j;jifa xg;gPl;lstpy; cWjpahd ,yj;jpu

dpiyaikg;G mbf;fb Vw;glKbAk;.

(vt;thW ,Ug;gpDk; 4s  epuk;gpa gpd;Ng 3d Xgpw;wy;fs; epug;gg;gl;lhYk; ,yj;jpudpiyaikg;G

vOjg;gLk; NghJ nghJthf 3d Kjypy; vOjg;gl;l gpd;Ng 4s vOjg;gLk; vd;gjidf;

ftdj;jpw; nfhs;f).

1.5 Mtu;j;jd ml;ltiziaf; fl;bnaOg;Gjy;

gz;ila fhyj;jpypUe;Nj ,urhad %yfq;fs; fz;Lgpbf;fg;gl;L tUfpd;wd. nghd;

(Au) Nghd;w Fwpj;j %yfq;fs; ,aw;ifapNy %yf epiyapy; fhzg;gLfpd;wd vd

Mapuf;fzf;fhd tUlq;fs; Kd;Ng fz;Lgpbf;fg;gl;bUf;fpwJ. ,jw;F khwhf technetium

(Tc) Nghd;w rpy %yfq;fs; fjpu;tPry; jd;ikAk; cs;shu;e;j cWjpj;jd;ikaw;wJkhdit

vd;gJld; mit 20k; E}w;whz;by; njhopy;El;gk; tpUj;jpailaj; njhlq;fpagpd;

fz;Lgpbf;fg;gl;ld.

mwpag;gl;l %yfq;fspd; vz;zpf;if mjpfupj;jNghJ tpQ;Qhdpfs; mtw;iwg; ghFgLj;j

Muk;gpj;jdu;. 1869 ,y; Jkpj;jpup tpthDr; nkd;lypt; (Dmitri Ivanovich Mendeleev)  vd;gtH

U\;ahtpYk; (1869 ,y;) kw;Wk; nthju; Nk[u; (Lothar Meyer)  N[u;kdpapYk; Vwf;Fiwa

xj;j ghFghl;Lj; jpl;lq;fis ntspapl;ldu;. mZj;jpzpT VWtupirapy; %yfq;fis

xOq;FgLj;Jk;NghJ xj;j ,urhad kw;Wk; ngsjPf ,ay;Gfspy; Mtu;j;jdj; jd;ik

miktjid ,UtUk; mtjhdpj;jdu;. mf;fhyfl;lj;jpy; tpQ;QhdpfSf;F mZvz;

gw;wpa mwpT ,d;ikahf ,Ug;gpDk; mZntz; vd;w vz;zf;fU mwpKfj;jpd;gpd;

Mtu;j;jd ml;ltizf; fl;likg;Gf; fl;bnaOg;gg;gl;lJ.

   cU 1.29   Jkpj;jpup tpthDr; nkd;lypt;        nthju; Nk[u;
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rpytif jd;dpr;irahd topKiwfspy; epuy;fs; ($l;lq;fs;) ngauplg;gLfpd;wd. nghJthf

%d;W ngauplg;gLk; jpl;lq;fs; gad;ghl;by; cz;L. ,tw;wpy; ,uz;L NkNy cs;s

glj;jpy; fhl;lg;gLfpd;wd. NkNy cs;s gpupT A kw;Wk; B vdf; Fwpf;fg;gl;ld> ngUkstpy;

gad;gLj;jg;gLfpd;wd. muhgpa Kiwapy; Fwpf;fg;gLtdtw;wpYk; ghu;f;f cNuhkd;

,yf;fq;fs; ,j;jpl;lj;jpy; mbf;fb <LgLj;jg;gLfpd;wd. $l;lk; 7A> cjhuzkhf> VIIA

vd mbf;fb ngauplg;gLk;.

,ijnahj;j tof;fj;jpy; epuy;fs; 1A ,ypUe;J 8A tiu kw;Wk; 1B Kjy; 8B tiu

,yf;fkplg;gLk;. MfNt jug;gl;l ngau; 7B (my;yJ VIIB) vd;gJ GNshupid (F)

Kjd;ikahf 7A f;Fg; gjpyhff; nfhz;l 7B (my;yJ VIIB) ,w;Fj; jug;gLk;.
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,f;Fog;gj;ij ePf;Ftjw;fhf J}a> gpuNahfq;fSf;Fupa ru;tNjr ,urhad rq;fkhdJ

(IUPAC)  A, B vd;w FwpaPLfs; mw;wJk; 1 Kjy; 18 tiu vz;fshy; $l;lq;fs;

Fwpf;fg;gLtJkhd tof;fj;ijg; gpNuupj;jJ.

%yfq;fspy; ,yj;jpudpiyaikg;ghdJ Mtu;j;jd ml;ltizapy; mtw;wpd; epiyAld;

njhlu;GilajhFk;. ml;ltizapy; tupirfs; Mtu;j;jdq;fs; vd miof;fg;gLtJld;

xNu tupirapy; mikAk; %yfq;fs; rpy ,ay;Gfspy; Fwpg;gpl;l Nghf;Ffisf;

fhl;Lfpd;wd.

ml;ltizapy; xNu epuy;fspy; mikAk; xU $l;lq;fs; vd miof;fg;gLk; %yfq;fs;

ntspNahl;L (tYtsT) ,yj;jpudpiyaikg;Gld; njhlu;Ggl;ld> cjhuzkhf> $l;lk;

2 vy;yh %yfq;fSk; ns2 vDk; xU ntspNahl;L ,yj;jpudpiyaikg;igAk; vy;yh

$l;lk; 3 %yfq;fSk; ns2np1,  ntspNahl;L ,yj;jpudpiyaikg;igAk;  xt;nthU

epuypYk; fPo;Nehf;fpr; nry;Yk;NghJ n ,d; ngWkhdk; mjpfupg;Gk; mikAk;.

ml;ltiz 1.4: $l;lk; 2 ,Yk; 13 ,Yk; mikAk; %yfq;fs;

Mtu;j;jd ml;ltizapy; xU $l;lj;jpy; cs;s %yfq;fs; xj;j ngsjPf kw;Wk;

,urhad ,ay;Gfis mbf;fb ntspg;gLj;Jfpd;wd.

ml;ltiz 1.5: Mtu;j;jd ml;ltizapYs;s rpy $l;lq;fspd; ngau;fs;

 $l;lk; 2 $l;lk; 13

 $l;lk; ngau; %yfq;fs;

fhu cNyhfq;fs;

fhukz; cNyhfq;fs;

fy;Nfhnfidl;Lfs;

myrd;fs;

tpOkpa thAf;fs;
(mU thAf;fs;)
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xt;nthU Xl;bYKs;s nkhj;j Xgpw;wy;fspd; vz;zpf;if KiwNa n2: 1, 4, 9  my;yJ

16 f;F rkkhf miktjdhYk; xt;nthU Xgpw;wypYk; ,U ,yj;jpud;fs; itf;fg;gLkhj

yhYk; xt;nthU Xl;bYk ; 2n2 tiu: 2, 8, 18 my;yJ 32 ,yj;jpud;fSf;F ,lkspf;fg;

gLfpd;wJ. Mtu;j;jd ml;ltizapd; xl;Lnkhj;jf; fl;likg;Gk; $l mt; ,yj;jpud;

vz;zpf;ifiag; gpujpgypf;fpd;wJ:

ml;;ltizapd; xt;nthU epiuAk; 2> 8> 18 my;yJ 32 %yfq;fis mjDs;

nfhz;Ls;sJ.

Xgpw;wypy; ,yj;jpud;fs; epuk;Gk; xOq;fpy; Mtu;j;jd ml;ltizahdJ ehd;F

njhFjpfshf NkYk; gpupf;fg;gLfpwJ.

cU 1.31 Mtu;j;jd ml;ltizapd; gFjpfs;

fhu cNyhfq;fs; ($l;lk; 1 my;yJ 1A) kw;Wk; fhukz; cNyhfq;fs; ($l;lk; 2 my;yJ

2A) vd mwpag;gLk; ,lJgf;fj;jpYs;s  ,U  epuy;fspYKs;s %yfq;fs; tYtsT

s Xgpw;wy;fs; epug;gg;gl;Lg;  ngwg;gLk;  %yfq;fshFk;.  ,t;tpU epuy;fSk;  Mtu;j;jd

ml;ltizapd;  s  njhFg;ig Mf;Ffpd;wd.

kpf tyJ Gwj;jpy; MW epuy;fSld; mikAk; njhFg;G ($l;lk; 13 my;yJ 3A to

$l;lk;  18 my;yJ 8A)  tYtsT  p  Xgpw;wy;fs; epug;gg;gl;Lg; ngwg;gLk;  p  njhFg;igf;

nfhz;Ls;sJ.  s  njhFg;G kw;Wk;  p   njhFg;G  %yfq;fs; xUq;Nf gpujpepjpj;Jtg;gLj;Jk;

%yfq;fs;>  rpyrkaq;fspy;  gpujhd $l;l %yfq;fs; vdTk; miof;fg;gLk;.

cUtpy; p- njhFg;Gf;F Kd;NdAs;s gj;J epuy;fisf; nfhz;l njhFg;G jhz;ly;

cNyhfq;fisf; nfhz;Ls;sJ.  ,itNa tYtsT  d Xgpw;wy;fs; epug;gg;gl;Lg;

ngwg;gLk; %yfq;fs; vd;gJld; mit d  njhFg;ig Mf;Ffpd;wd.

d  njhFg;gpw;F ,ilg;gl;l ,U tupirfspy; 14 epuy;fisf; nfhz;likAk; tYtsT

f  Xgpw;wy;fs; epug;gg;gl;Lg; ngwg;gLk; %yfq;fs; f  njhFg;ig Mf;Ffpd;wd. (vdpDk;

,yj;jpud;fs; epug;gg;gLfpd;wikAk; vdNt mtw;wpd; ,yj;jpudpiyaikg;Gk; rpf;fyhdit

ahFk;). ,it nghJthf  f - njhFg;G cNyhfq;fs; my;yJ cl;jhz;ly;  %yfq;fs;

vdf; Fwpg;gplg;gLk;.

s - njhFg;G f - njhFg;G d - njhFg;G p - njhFg;G
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xt;nthU tif cgXLfspYk; epug;gg;glKbAkhd Mff;$ba ,yj;jpud; vz;zpf;ifAld;

njhlu;Gilajhf xt;nthU njhFg;gpYKs;s epuy;fspd; vz;zpf;ifAk; mikfpwjhfpwJ.

2, 6, 10 kw;Wk; 14 ,yj;jpud;fs ; s, p, d kw;Wk;  f  cgXLfspy; epug;gg;glKbAkhjyhy;

KiwNa s  njhFg;G 2  epuy;fs;,   p njhFg;G 6, d   njhFg;G   10   kw;Wk;    f  njhFg;G

14 epuy;fSk; nfhz;Ls;sd.

1.6  s, p njhFg;G %yfq;fs; fhl;Lk; MtHj;jdg; Nghf;Ffs;

mZf;fspd; ngUksT ,ay;Gfs; ,yj;jpudpiyaikg;gpYk; mt;tZtpd; ntspNahl;L

,yj;jpud;fs; vt;tsT typikahff; fUtpdhy; ftug;gl;Ls;sJ vd;gjpYk; jq;fpAs;sJ.

$Nyhkpd; tpjp $WtjpypUe;J. ,U kpd;Ndw;wq;fSf;F ,ilNaahd ,ilj;jhf;fq;fs;

Vw;wq;fspd; gUkdpYk; mtw;wpd; ,ilj;J}uj;jpy; jq;fpAs;sJ. MfNt> fUtpw;Fk;

,yj;jpudpw;Fk; ,ilNaahd ftu;r;rptpir fUNtw;wj;jpd; gUkdpYk; ,yj;jpudpw;Fk;

fUtpw;Fk; ,ilNaahd ruhrupj; J}uj;jpYk; jq;fpAs;sJ.

,t;tpirahdJ fUNtw;w mjpfupg;Gld; mjpfupg;gJld; fUtpypUe;J ,yj;jpud; tpyfp

,aq;Fk;NghJ FiwtilfpwJ.

gy;-,yj;jpud; mZf;fspidg; nghWj;jtiu xt;nthU ,yj;jpudpw;Fk; fUtpd; ftu;r;rpf;F

Nkyjpfkhf xt;nthU ,yj;jpuDk; kw;iwa ,yj;jpud;fspdhyhd js;SifiaAk;

mDgtpf;fpd;wd. fUtpdhy; ,yj;jpud; kPjhd rpy ftu;r;rpfis ,yj;jpud; - ,yj;jpud;

js;Siffs; Fiwg;gjdhy; NtW ,yj;jpud;fs; ,y;yhjepiyapy; XH ,yj;jpud;

mDgtpg;gjpYk; ghu;f;ff; Fiwthd ftu;r;rpfis mDgtpf;fpd;wd. gy;-,yj;jpuDila

mZtpy; xt;nthU ,yj;jpuDk; mf ,yj;jpud;fshy; fUtpypUe;J jpiuaplg;gLtjhy;

my;yJ %b kiwf;fg;gLtjhy; ,r;nraw;ghlhdJ jpiuaply;tpisT my;yJ %b

kiwf;fg;gLk; ,ay;G vdf; $wg;gLk;.

MfNt> NtW ,yj;jpud;fs; ,y;yhj epiyia tplf; Fiwe;j Njwpa ftu;r;rpiaNa

mt; ,yj;jpud; mDgtpf;Fk;. ,g; gFjpahfj; jpiuaplg;gl;l fUNtw;wkhdJ gad;gL

fUNtw;wk;>  Z
eff
 vDk; gjj;jhy; jug;gLk;. gad;gL fUNtw;wkhdJ vg;NghJk; cz;ikahd

fUNtw;wj;jpYk; FiwthFk; (Z
eff

<Z).

xU tYtsT ,yj;jpudpw;F  jpiuaplypd; ngUk;gFjp fUtpw;F kpf mz;ikapYs;s

cs;sf ,yj;jpud;fshNyNa MFk;. mjd; tpisthf cs;sf ,yj;jpud; vz;zpf;if

kw;Wk; cs;NshLfspd; vz;zpf;if mjpfupg;Gld; jpiuaply; tpisT mjpfupf;Fk;.

Mtu;j;jd ml;ltizapd; ve;jnthU Mtu;j;jdj;jpd; topNaAk; gad;gL fUNtw;wkhdJ

,lkpUe;J tykhf mjpfupj;Jr; nry;Yk;. xNu Mtu;j;jdj;jpd; FWf;fhf mf ,yj;jpud;

vz;zpf;ifahdJ khwhjpUf;fg; GNuhj;jpud;fspd; vz;zpf;if mjpfupj;Jr; nry;Yk;.

mjpfupf;Fk; fUNtw;wj;ijr; rkg;gLj;jr; Nru;f;fg;gLk; tYtsT ,yj;jpud;fs; xd;iw

nahd;W gadw;w tifapy; jpiuapLk;. ,jdhy;> Z
eff

  MdJ Mtu;j;jdj;jpd; topNa

cWjpahf mjpfupj;Jr; nry;fpwJ.
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1.6.1  mZf;fs; kw;Wk; mad;fspd; gUkd;fs;

vk;kpy; gyu; fUJtJNghy mZf;fs; fbdkhfTk; Nfhsg; nghUl;fshfTk; ,Ug;gjpy;iy.

rf;jpr;nrhl;L epiy ,af;ftpay; khjpupapd;gb mZf;fs; jpl;lkhd tiuaWf;fg;gl;l

vy;iyfisf; nfhz;bUg;gjpy;iy.

ntt;NtW #o;epiyfspy;> mZf;fspw;fpilg;gl;l J}uq;fspypUe;J mZf;fspd; gUkd;fis

ehk; ntt;NtW topKiwfspy; tiuaWg;Nghk;.

te;jH thYR Miufs;

jk;Kld; jhf;fkw;w thA %yf;$Wfs;/mZf;fs; xd;Wld; xd;W NkhJk;NghJ mtw;wpy;

,U fUf;fspw;F ,ilg;gl;l Mff;Fiwe;j J}ukhdJ mZthiuapd; ,Uklq;fhf

mikAk;. ,J gpizg;gw;w mZthiu my;yJ te;ju; thYR Miu vdg;gLk;.

cU 1.32 gq;fPL kw;Wk; te;ju;thYR Miufs;

gq;fPl;L Miufs;

,it xU %yf;$wpy; mLj;Js;s VjhtJ ,U mZf;fspd; ,ilj;jhf;fq;fshy;

cUthFk; xU ,urhadg; gpizg;ghFk;. gpizg;Gfsw;w Nkhjy;fspy; miktjid

tplg; gpizg;G mZf;fs; kpf neUf;fkhf mike;jpUf;Fk;. xU %yf;$wpYs;s vt;nthU

mZtpdJk; gpizg;G mZthiuahdJ gpizg;G ,ilj;J}uj;jpd; miug;gq;fpw;Fr;

rkkhFk;. (,U gpizg;G mZf;fspd; ,ilj;J}ukhFk;). gpizg;G mZthiuahdJ

(gq;fPl;L Miu vdTk; mwpag;gLk;) gpizg;gw;w mZthiuapYk; FiwthdjhFk;.

gq;fPl;L Miu

gq;fPl;Lj; J}uk;

te;ju; thYR Miu

te;ju; thYR J}uk;
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cNyhf Miufs;

cNyhff; fl;likg;gpYs;s cNyhf mZf;fs; cNyhfg; gpizg;Gfs; Clhfg; gpizf;fg;

gl;bUf;fpd;wd. cNyhff; fl;likg;gpy; mLj;Js;s ,U mZf;fspd; ,ilj;J}ukhdJ

(,U fUf;fspw;F ,ilapyhd; ,ilj;J}ukhFk;) cNyhf Miu vdg;gLk;.

cU 1.33  cNyhf Miu

mZthiuapd; Mtu;j;jdg;Nghf;F

Mtu;j;jd ml;ltizapYs;s mZf;fspd; gUkd;fs; ,U Fwpg;gplj;jf;f Nghf;Ffisf;

fhl;Lfpd;wd.

xt;nthU $l;lj;jpYk;> mZthiuahdJ NkypUe;J fPo;tiu mjpfupj;Jr; nry;fpwJ.

ntspNahl;L ,yj;jpud;fspd; Kjd;ikr; rf;jpr; nrhl;nlz; (n) ,d; mjpfupg;gpd; tpisNt

,g;Nghf;fpw;fhd gpujhd fhuzkhFk;.  epuypy; fPo;Nehf;fp ehk; nry;Nthnkdpd;> ntsp

Nahl;L ,yj;jpud;fspd; fUtpypUe;J tpyfpr; nry;tjw;fhd epfo;jftpd; mjpfupg;G>

mZthiu mjpfupg;gpw;Ff; fhuzkhfpd;wJ.

xt;nthU Mtu;j;jdj;jpYk;> ,lkpUe;J tykhf mZthiu FiwAk; Nghf;Nf nghJthff;

fhzg;gLfpwJ. Mtu;j;jdj;jpd; topNa gad;gL fUNtw;wj;jpd; mjpfupg;Ng ,g;Nghf;fpy;

$ba nry;thf;Fr; nrYj;Jk; fhuzpahFk;. cWjpahf mjpfupf;Fk; gad;gL fU

Ntw;wj;jpdhy; tYtsT ,yj;jpud;fs; fUtpw;F neUf;fkhf ,Of;fg;gLfpd;wd. ,J

mZthiu Fiwtjw;F VJthfpd;wJ.

cNyhf Miu

cNyhf ,ilj;J}uk;
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cU 1.34 A   Mtu;j;jd ml;ltizapy; mZthiuapd; Nghf;F

cU 1.34 B  Mtu;j;jd ml;ltizapy; mZthiuapd; Nghf;F

mZthiu mjpfupg;G
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mad;fspd; ,yj;jpudpiyaikg;G

xU mZtpypUe;J ,yj;jpud;fs; mfw;wg;gl;L xU fw;wad; cUthFk;NghJ Mff;$ba

gpujhd rf;jpr;nrhl;nlz;> n cila Xgpw;wy;fspy; epug;gg;gl;litNa Kjypy; mfw;wg;gLk;.

cjhuzj;jpw;F> Nrhbak; mZtpypUe;J (1s22s22p63s1) Xu; ,yj;jpud; mfw;wg;gLk;NghJ,

mjd ; 3s1  ,yj;jpudhdJ mfw;wg;gLfpwJ.

Na(1s22s22p63s1 my;yJ  [Ne]3s1)    Na+(1s22s22p6  my;yJ  [Ne]) +e-

jug;gl;l xU  n  ,d; ngWkhdj;jpw;F xd;Wf;F Nkw;gl;l epug;gg;gl;l Xgpw;wy;fs; ,Ug;gpd;>

Mff;$ba l  ,d; ngWkhdKila Xgpw;wypypUe;J Kjypy; mfw;wg;gLk;.  cjhuzj;jpw;F>

xU Nghud; mZthdJ 2s ,ypUe;J ,yj;jpud;fs; mfw;wg;glKd; 2p ,ypUe;J

,yj;jpud;fis ,of;Fk;.

B(1s22s22p1)    B+(1s22s2)  +e-

    B+(1s22s2)   B3+(1s2)   +  2e-

Fe ([Ar]3d64s2) ,ypUe;J ,U ,yj;jpud;fs; mfw;wg;gLk;NghJ 3d f;F Kd;Ng 4s Xgpw;wy;

epyg;gg;gl;lhYk; 4s2 ,yj;jpud;fNs mfw;wg;gLk;.

Fe([Ar]3d64s2)      Fe2+([Ar]3d6)    +2e-

Nkyjpfkhf xU ,yj;jpud; mfw;wg;gl;L Fe3+ cUthFk;NghJ n = 4 f;Fupa Xgpw;wy;

ntw;wplkhf mike;jpUg;gjdhy; 3d  Xgpw;wypypUe;Nj ,yj;jpud; mfw;wg;gLk;.

Fe2+([Ar]3d6)      Fe3+([Ar]3d5)    +e-

,yj;jpud;fs; xU mZtpw;Fr; Nru;f;fg;gl;L xU mdad; cUthf;fg;gLk;NghJ> tYtsT

Xl;bYs;s> Mff;Fiwe;j ngWkhdk; cila n ,idf; nfhz;l ntw;wpl my;yJ

gFjpepuk;gpa Xgpw;wy;fspNyNa mit Nru;f;fg;gLk;. cjhuzj;jpw;F> xU GNshupd;

mZtpw;F XH myj;jpud; Nru;f;fg;gl;L F- mad; cUthFk;NghJ> mJ 2p cgXl;by;

kpFjpahfTs;s ntw;wplj;jpw;F epug;gg;gLk;.

F(1s22s22p5)   +e-F-(1s22s22p6)

madhiufspd; Mtu;j;jdg; Nghf;F

mZtpd; gUkid xj;jjhfNt> ,adpd; gUkDk; mjd; fUNtw;wk;> mit nfhz;Ls;s

,yj;jpud; vz;zpf;if kw;Wk; tYtsT ,yj;jpud;fisf; nfhz;l Xgpw;wy;fspYk;

jq;fpAs;sJ. xU eLepiy mZtpypUe;J xU fw;wad; cUthFk;NghJ, fUtpypUe;J

kpfTk; tpyfpAs;s mZ Xgpw;wy;fspy; epuk;gpAs;s ,yj;jpud;fNs mfw;wg;gLfpd;wd.

NkYk;, xU fw;wad; cUthf;fg;gLk;NghJ ,yj;jpud; - ,yj;jpud; js;Sif Fiwf;fg;

gLfpd;wJ. MfNt fw;wad;fs;> mtw;wpd; jha;; mZf;fistplr; (Parent atom) rpwpad

thFk;.
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cU 1.35 ngw;Nwhu; mZf;fSld; xg;gplg;gl;l fw;wad; kw;Wk; mdad;fspd; Miufs;

,jd; vjpu;khwhdJ mdad;fSf;F cz;ikahdJ. xU mZtpw;F ,yj;jpud;fisr;

Nru;j;J xU mdaid cUthf;Fk;NghJ ,yj;jpud; - ,yj;jpud; js;Sif mjpfupg;gJNt

,yj;jpud;fs; mjpf ntspapy; guk;gpapUg;gjw;Ff; fhuzkhfpd;wJ. ,jdhy;> mdad;fs;>

mtw;wpd; jha; mZf;fis tplg; (Parent atom) ngupadthFk;.

rkkhd Vw;wj;ijf; fhTk; mad;fSf;F (Neu; kw;Wk; kiw mad;fs; ,uz;bw;Fk;)

Mtu;j;jd ml;ltiz epuypy; ehk; fPo;Nehf;fpr; nry;Yk;NghJ madhiu mjpfupf;fpd;wJ.

NtW nrhw;fspy; $wpdhy;> Xu; madpd; MfTk; ntspNa epug;gg;gl;Ls;s Xgpw;wypd;

Kjd;ikr; rf;jpr;nrhl;nlz; mjpfupg;Gld; madpd; Miu mjpfupf;fpd;wJ.

xU rk,yj;jpud; njhlu; (isoelectronic series) vd;gJ ahTk; rk vz;zpf;ifahd ,yj;jpud;

fSila mad;fspd; $l;lkhFk;. cjhuzkhf> rk,yj;jpuDila O2-, F-, Ne, Na+ kw;Wk;

Mg2+ njhlupYs;s xt;nthU maDk; 10 ,yj;jpud;fs; cilad.  ve;j xU rk,yj;jpud;

njhlupYk; fUNtw;wkhdJ mZntz; mjpfupg;Gld; mjpfupf;Fk;. ,yj;jpud;fspd;

vz;zpf;if khwhjpUf;fpd;wikahy;> fUTld; ,yj;jpud; typikahff; ftug;gLk;

jfthdJ fUNtw;w mjpfupg;Gld; mjpfupg;gjhy; madhiu FiwfpwJ.

cU 1.36 rk,yj;jpud; njhlupd; Miu

eLepiy mZtpd; ,yj;jpudpiyaikg;G:

rktpyj;jpud; njhlu;:
vy;yh ,dq;fSk; gj;J ,yj;jpud;fisf; nfhz;Ls;sd:

1s22s22p6
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1.6.2  madhf;f rf;jp

gFjp 1.3 ,d; Muk;gj;jpy; tpsf;fpagb> jdpahf;fg;gl;l thAepiy mZ my;yJ

madpd; jiuepiyapypUe;J xU ,yj;jpuid mfw;wj; Njitahd Mff; Fiwe;j

rf;jpahdJ xU mZ my;yJ madpd; madhf;fr; rf;jp MFk;.

nghJthf> Kjyhk; madhf;fr;rf;jp  (I
1
)  vd;gJ thAepiyapYs;s eLepiy mZtpypUe;J

kpfj; jsu;thfg; gpizf;fg;gl;l ,yj;jpuid mfw;wj; Njitahd rf;jpahFk;.

cjhuzj;jpw;F> ,ypjpaj;jpd; Kjyhk; madhf;frf;jp gpd;tUk; nraw;ghl;Lf;Fj; Njitahd

rf;jpahFk;;.

Li
(g)  
 Li+

(g)
 +e-

,uz;lhk; madhf;f rf;jp (I
2
)  vd;gJ thAepiyapYs;s Xu; tYtsT fw;wadpypUe;J

kpfj; jsu;thfg; gpizf;fg;gl;l ,uz;lhk; ,yj;jpuid mfw;wp thAepiy <u; tYtsT

fw;waid cUthf;Fk;NghJ Njitahd rf;jpahFk;. mj;Jld; mNjNghy NkYk;

,yj;jpud;fis mLj;jLj;J mfw;wyhFk;. MfNt> gpd;tUk; nraw;ghl;Lld; ,ize;jJNt

,ypjpak; mZtpd; I
2
 MFk;.

 Li+
(g) 
Li2+

(g)
 +e-

jug;gl;l xU %yfj;jpd; mLj;jLj;j ,yj;jpud;fis mfw;Wk;Nghjhd madhf;f rf;jpfs;

VWtupirapy; mikAk;.  I
1
< I

2
< I

3
  vd ,NjNghd;W njhlUk;. xt;nthU njhlH

mfw;wypd;NghJk; ,g;Nghf;F mikAk;. Vndd;why; $ba NeuadpypUe;J ,yj;jpud;

mfw;wg;gl;Lf; nfhz;bUg;gjhyhFk;. NkYk; Njitg;gLk; rf;jpahdJ VWtupirapy;

mikfpwJ. ,jw;F Nkyhf ntspNahl;L ,yj;jpuid mfw;Wtjid tplTk; xg;gPl;lstpy;

mfXl;L ,yj;jpuid mfw;wypd;NghJ madhf;f rf;jp mjpfupg;gjhdJ jpl;lkhdjhFk;.

Vndd;why; mfXl;L ,yj;jpud;fs; fUTf;F neUf;fkhf ,Ug;gjdhy; typikahff;

ftug;gLfpd;wikahFk;.

Kjyhk; madhf;f rf;jpapd; Mtu;j;jdg;Nghf;F

Mtu;j;jdj;jpd; topahf Kjyhk; madhf;f rf;jpahdJ nghJthf mjpfupj;Jr; nry;fpd;wJ.

xt;nthU Mtu;j;jdj;jpYk; fhucNyhfq;fs; Mff;Fiwe;j madhf;frf;jpiaAk; tpOkpa

thAf;fs; kpfcau; madhf;frf;jpiaAk; fhl;Lk;.

Mtu;j;jd ml;ltizapy; xU epuypy; fPo;Nehf;fpr; nry;Yk;NghJ nghJthf madhf;f

rf;jp Fiwe;J nry;Yk;. cjhuzj;jpw;F $l;lk; 1 ,d; %yfq;fspy; (fhu cNyhfq;fs;)

madhf;f rf;jp gpd;tUk; tupiriaf; nfhz;likAk;. H > Li >Na > K > Rb > Cs > Fr.

jhz;ly; cNyhfq;fspy; fhzg;gLtjidtpl s, p njhFg;G %yfq;fspy; I
1
 MdJ $ba

tPr;irf; nfhz;likAk;. nghJthf> MtHj;jdj;jpd; topNa jhz;ly; cNyhfq;fspd;

Kjyhk; madhf;f rf;jpahdJ ,lkpUe;J tykhf nkJthf mjpfupj;Jr; nry;Yk;.
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mZg;gUkd; kPJ nry;thf;Fr; nrYj;Jk; mNj fhuzpfNs madhf;f rf;jpkPJk; nry;thf;F

nrYj;Jfpd;wd. ntspNaAs;s Xl;by; epuk;gpAs;s ,yj;jpuid mfw;Wtjw;Fj; Njitahd

rf;jpahdJ gad;gL fUNtw;wk;> fUtpypUe;J ,yj;jpudpw;fhd ruhrup ,ilj;J}uk;

Mfpa ,uz;bYk; jq;fpAs;sJ. gad;gL fUNtw;wj;jpd; mjpfupg;G my;yJ fUtpypUe;jhd

ruhrupj; J}uk; Fiwe;J nry;Yjy; my;yJ ,uz;bYk; fUtpw;Fk; ,yj;jpudpw;Fk;

,ilapyhd ,ilf;ftu;r;rp jq;fpAs;sJ. ,t; ,ilf;ftu;r;rp mjpfupf;Fk;NghJ xU

,yj;jpuid mfw;wy; NkYk; fbdkhfpr; nry;tjdhy; madhf;f rf;jp mjpfupj;Jr;

nry;Yk;.

cU 1.37  MtHj;jd ml;ltizapy; Kjyhk; madhf;f rf;jpapd; Nghf;F

cU 1.38  %yfq;fspd; mZntz;Zld; Kjyhk; madhf;f rf;jpfspd; khWghL

madhf;fw;rf;jp mjpfupj;jy;
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xU jug;gl;l Mtu;j;jdj;jpy; Kjyhk; madhf;f rf;jpapd; Nghf;fpy; rpwpa xOq;fPdq;fs;

mike;jhYk; mJ tpsq;fg;gLj;jf;$bajhFk;. nghJthf cWjpahd mikg;Gfshd

g+uzkhf epuk;gpa cgXLfs; (c-k;:- $l;lk; 2> $l;lk; 12 kw;Wk; $l;lk; 18) my;yJ

gFjp epuk;gpa cgXLfs; (c-k;:- $l;lk; 7 kw;Wk; $l;lk; 15) vd;gd nghJthd

Nghf;fpy; vjpu;ghu;f;fg;gLtjpYk; ghu;f;f $ba madhf;f rf;jpiaf; nfhz;likAk;.

cjhuzkhf>  ,uz;lhk; Mtu;j;jdj;jpy; g+uzepuk;gy; cila Xl;bidf;

nfhz;liktjhy; epNahd; MdJ kpff;$ba Kjyhk; madhf;f rf;jpAilaJ. ngupypa

khdJ epuk;gpa cgXl;bidf; nfhz;liktjhy; vjpu;ghu;f;fg;gLtjpYk; ghu;f;ff;$ba

Kjyhk; madhf;f rf;jpiaf; nfhz;liktJld; NghuidtplTk; I
1
 MdJ $bajhfTk;

mikAk;. ,NjNghd;W iejurdhdJ jpl;lkhf miuepuk;gyile;j p cgrf;jpkl;lj;ijf;

nfhz;liktjhy; $ba I
1
 If; fhl;LtJld; nghJthff; Fwpg;gpLtjpYk; $bajhFk;.

cU 1.39 Kjyhk;> ,uz;lhk; Mthu;j;jdq;fspd; topNa

Kjyhk; madhf;f rf;jpfspd; khWghL.

1.6.3 ,yj;jpud; Vw;wr; rf;jp

thAepiy mZnthd;wpw;F ,yj;jpuidr; Nru;f;Fk;NghJ eilngWfpd;w rf;jp khw;wk;

,yj;jpud; Vw;wr; rf;jp vdg;gLk;. ngUk;ghyhd mZf;fspy; Xu; ,yj;jpuidr; Nru;f;Fk;NghJ

rf;jp ntspg;gLj;jg;gLfpd;wJ.

cjhuzkhf> FNshupd; mZtpd; ,yj;jpud; Vw;wr; rf;jp fPo;f;fhl;lg;gl;l nraw;ghl;bd;NghJ

xU %y ; Cl  ,w;F -349 kJ MFk;. ,r; nraw;ghl;bd;NghJ rf;jp tpLtpf;fg;gLtjid

kiwf;FwpaPL Rl;bf;fhl;LfpwJ.

Cl
(g)

+   e-   Cl-
(g)  
    (E

EG
 = -349 kJ mol-1)

(E
EG

 = ,yj;jpud; Vw;wr; rf;jp)
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vt;thwhapDk;> rpy mZf;fs; Neu; ,yj;jpud; Vw;wr; rf;jpAilad. cjhuzk;:- Be, N.

Vnddpy; ,J mtw;wpd; xg;gPl;lstpy; cWjpahd ,yj;jpudpiyaikg;G Be (2s2)  kw;Wk;

N (2p3) fhuzj;jhy; MFk;. mj;Jld;  xU  ,yj;jpuidr; Nru;g;gjd;  tpisthf

,yj;jpud; - ,yj;jpud; ,ilj;js;Sif Vw;gLtjdhy; mJNt ,q;F Kjd;ikngWk;

fhuzpahFk;.

         N
(g)

+   e   N-
(g)  
      (E

EG
 = +134 kJ mol-1)

        Be
(g)

+   e-   Be-
(g)  
     (E

EG
 = +231 kJ mol-1)

ru;tNjr uPjpahf Vw;Wf;nfhs;sg;gl;lJ ahnjdpy;>  E
EG   
MdJ xU mZtpd; ,yj;jpud;

ftUk; miyepuYf;Fupa ngsjpf fhuzpahfg; gad;gLj;jg;gLk;. mj;Jld; ,jd; ,yj;jpud;

Vw;wr; rf;jp gpd;tUkhW njhlu;GgLk;.

,yj;jpud; Vw;wr; rf;jp E
EG 

) = - ,yj;jpud; ehl;lk; (E
A 

)

NkYk;> ,q;F mZtpd; ,yj;jpudhl;lkhdJ E
EG   

cld; neUq;fpa njhlu;GilaJ.

mj;Jld; xU %yu; mdad; thA epiyapy; Xu; ,yj;jpuid ,of;Fk;NghJ Vw;gLk;

rf;jp khw;wk; vdTk; $wg;gLk;.

A-
(g)  
+  A

(g) 
 +  e   E

A  
. ,jd; gUkd; E

EG   
,d; vjpuhd FwpaPLilaJ. Mtu;j;jdj;jpd;

topNa mjpfupf;Fk; Neu;g; ngWkhdkhfTk; $l;lk; topNa fPo;Nehf;fp FiwAk; Neu;g;

ngWkhdkhfTk; mikAk;.

1.6.4  kpd;ndjpu;j;jd;ik

xU %yfj;jpYs;s XH mZthdJ ,yj;jpuid> mjid Nehf;fpf; ftUk; jpwdhdJ

mjd; kpd;ndjpu;j;jd;ik  vd tiuaWf;fg;gLk;. ,yj;jpuidf; ftUk;jpwd; mjpfupg;gpd;

mt; mZtpd; ,yj;jpud; ftUk; jpwd;; $baJ vdg;gLk;.

xU mnkupf;f ,urhapdpahd yPd]; ngsypq;  Linus Pauling (1901–1994) vd;gtuhy;

KjypYk; ngUksT tpupthd KiwapYk; kpd;ndjpu;j;jd;ik myfpid mgptpUj;jpailar;

nra;ag;gl;lJld; mk;Kiw ngsypq;fpd; myF vdTk; mwpag;gl;lJ. Mtu;j;jd

ml;ltizapy; nghJthf> Mtu;j;jdj;jpd; topNa ,lkpUe;J tykhf kpd;ndjpu;j;jd;ik

mjpfupj;Jr; nry;fpd;wJ. rpy tpjptpyf;FfSld; (tpNrlkhfj; jhz;ly; cNyhfq;fspy;)>

$l;lk; topNa mZntz; mjpfupg;Gld; kpd;ndjpu;j;jd;ik Fiwe;J nry;Yk;. ngsypq;fpd;

myfpypUe;J tpOkpa thAf;fSk; kpfTk; Fiwthd Mdhy; g+r;rpakw;w kpd;ndjpu;j;jd;ik

Ailad ,U mZf;fs; xU gpizg;ig cUthf;Fk;NghJ mJ mad; my;yJ gq;fPl;L

,ay;gh vdj; jPu;khdpg;gjw;F> ,tw;wpw;F ,ilg;gl;l kpd;ndjpu;j;jd;ik NtWghL gad;gLk;.
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cU 1.40 Mtu;j;jd ml;ltizapy; mZf;fspd; ,yj;jpudhl;lj;jpd; khWghL

ml;ltiz 1.6 A rkd;ghLfs;

kpd;ndjpu; ,ay;G mjpfupj;jy;
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2. fl;likg;Gk; gpizg;Gk;
cs;slf;fk;

2.1 gq;fPl;Lg; gpizg;Gfs;

2.1.1 Y}apapd; Gs;sp tbtq;fs; kw;Wk;

Y}apapd; Gs;spf;Nfhl;Lf; fl;likg;Gf;fs;

2.2 <jw; gq;fPl;L tYg; gpizg;Gfs;

2.3 tYtsT Xl;L ,yj;jpud; Nrhbj; js;Siff;

nfhs;if (VSEPR - nfhs;if)

• Neu;Nfhl;L - ,yj;jpud; Nrhbf; Nfj;jpu

fzpj xOq;F

• js Kf;Nfhzk; - ,yj;jpud; Nrhb Nfj;jpu

fzpj xOq;F

• ehd;Kfp - ,yj;jpud; Nrhb Nfj;jpu fzpj

xOq;F

• Kf;Nfhz ,Ugf;f $k;gfk; - ,yj;jpud;

Nrhb Nfj;jpu fzpj xOq;F

• vz;Kfp - ,yj;jpud; Nrhb Nfj;jpu fzpj

xOq;F

2.3.1 mZ Xgpw;wy;fspd; fyg;ghf;fk;

2.3.2 ,ul;il kw;Wk; Kk;ikg; gpizg;G

cUthjy;.

2.3.3 gupTf; fl;likg;Gf;fs;

• guptpd; gz;Gfs;

• Kiwikahd Vw;wk;

• gupTf; fl;likg;Gf;fspy; rhu;G

cWjpiaj; Jzptjw;fhd epajpfs;

2.3.4 %yf;$Wfspd; KidTj; jd;ikapy;

kpd;ndjpu; jd;ikapdJk; Nfj;jpu fzpj

xOq;fikg;gpdJk; jhf;fk;

2.3.5 ,UKidTj; jpUg;Gj;jpwd;

2.3.6 kpd;ndjpu;j; jd;ikapd; gUkdpy; jhf;fj;ij

Vw;gLj;Jk; fhuzpfs;

2.4 mad; gpizg;G /   mad; ,ilj;jhf;fk;

2.5 cNyhfg; gpizg;Gf;fs;

2.6 Jiz /  top /  ,uz;lhk; epiy ,ilj; jhf;fq;fs;/

ftu;r;rpfs;

• mad; - ,UKidT ,ilj;jhf;fq;fs;

• ,UKidT - ,UKidT ,ilj;jhf;fq;fs;

Ijurd; gpizg;G

• mad; - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;

• ,UKidT - J}z;lg;gl;l ,UKidT ,ilj;

jhf;fq;fs;

• yz;ld; ,ilj;jhf;fq;fs; (tpirfs;) / fiyT

,iltpirfs; (fzepiy J}z;lg;gl;l -

Nrhz;lg;gl;l KidT)
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mwpKfk;

epiyaw;w / cWjpaw;w ,yj;jpud; epiyaikg;ig cila %yfq;fs; tYtsT Xl;ilg;

g+u;j;jp  nra;tjd; %yk; cWjpj; jd;ikiag; ngWtjw;fhf ,urhadg; gpizg;Gfis

cUthf;Ffpd;wd.

gpd;tUk; tiuglk; (tuptbtk;) vt;thW tYtsT ,yj;jpud;fs; ntt;NtW tifahd

,urhadg; gpizg;Gfis cUthf;Fk;nghOJ gq;F nfhs;fpd;wd vdg; gy Vw;Wf;

nfhs;sg;gl;l khjpupAUf;fspd; Clhfr; RUf;fkhfj; jUfpd;wJ.

,urhadg; gpizg;Gfs;

cU 2.1  ,urhadg; gpizg;G tiffs;

2.1 gq;fPl;Lg; gpizg;Gfs;

gq;fPl;Lg;gpizg;Gfs; xU Nrhb ,yj;jpud;fs; xNu %yfj;jpd; ,U mZf;fshy; my;yJ

NtWgl;l %yfq;fspd; ,U mZf;fshy; gq;fplg;gLk;nghOJ cUthfpd;wJ. xt;nthU

mZTk; xt;nthU ,yj;jpuid toq;Ftjd; %yk; xU Nrhb ,yj;jpud; cUthf;fg;

gLfpd;wJ. ,jd; tpisthf ,U mZf;fspdJk; tYtsT Xl;L ,yj;jpud;fspdJ

nkhj;j vz;zpf;ifiaf; fUJk;NghJ cWjpahd ,yj;jpud; mikg;igg; ngWfpd;wd.

f];nty;Yk; Y}apAk; (Caswell and Lewis) tYtsT Xl;bd; cr;rg; ngWkhdkhf vl;L

(8) ,yj;jpud;fshy; epug;gg;gLk;NghJ cWjpahd ,yj;jpud; epiyaikg;igg; ngWfpd;wd

vdf; fUjpdu;. vdNt mJ ml;lk tpjp (Octet rule) vdg;gLk;.

,yj;jpud; epiyaikg;Gg; gw;wpa mwptpd;gb ,uz;lhk; Mtu;j;jd %yfq;fspd; 2s, 2p

Xgpw;wy;fspd; cr;r tYtsT ,yj;jpud;fspd; vz;zpf;if 8. MfNt> ,uz;lhk; Mtu;j;jd

(n = 2) %yfq;fs; ,urhadg; gpizg;Gfis cUthf;Fk;nghOJ  ml;lk epiyiag;

g+u;j;jp nra;J cau; cWjpj; jd;ikia milfpd;wd.  C, N, O, F Mfpa %yfq;fs;

,urhadg; gpizg;Gfis cUthf;fp  ml;lk mikg;igg; g+u;j;jpahf;FtJ $Ljyhfg;

nghUj;jkhdjhFk;.

,UmZf;fSf;F ,ilapy;

xU Nrhb ,yj;jpud;fs;

gq;fplg;gLjy;.

cNyhfg; gpizg;Gfs;

ngUk; vz;zpf;ifahd

cNyhf fw;wad;fs;

,yj;jpud;fspd; flypdhy;

cWjpahf;fg;gLfpd;wJ.

fw;wad;fis cUthf;F

tjw;F Kw;whf ,yj;jpud;fs;

mfw;wg;gLfpd;wJ. mdad;fis

cUthf;Ftjw;F ,yj;jpud;fs;

thq;fg;gLfpd;wJ.

gq;fPl;Lg; gpizg;G

,UmZf;fSf;F ,ilapy;

xU ,yj;jpud; Nrhb gq;fplg;

gLk;NghJ xt;nthU mZTk;

gq;fPl;bw;fhf xt;nthU

,yj;jpuid toq;Fk;.

<jw; gq;fPl;Lg; gpizg;G

,U mZf;fSf;fpilapy; xU

Nrhb ,yj;jpud; gq;fplg;gLk;

NghJ mt;tpU ,yj;jpud;fSk;

xU mZtpdhy ; kl ;Lk ;

toq;fg;gLk;.

mad; gpizg;G

fw;wad;fSf;Fk; mdad;

fSf;Fkpilapy; cUthFk;

epiy kpd;dpay; ftu;r ;r p

tpirfshy; cUthfpd;wJ.

  

  
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%d;whk; Mtu;j;jdKk;  (n=3) mjw;Ff; fPNo cs;s Mtu;j;jdq;fspd; tYtsT XL

s, p cgrf;jp kl;lj;Jld; d cgrf;jp kl;lj;ijAk;; nfhz;Ls;sd. MfNt ,urhadg;

gpizg;Gfs; cUthFk; nghOJ vl;Lf;F Nkw;gl;l  ,yj;jpud;fis tYtsT Xl;by;

rpy re;ju;g;gq;fspy; ,k;%yfq;fs; nfhz;bUf;fyhk;. cjhuzkhf SO
2
, SO

3
 Mfpatw;wpy;

fe;jfj;jpd; tYtsT Xl;by; ,Uf;Fk;  ,yj;jpud;fs;  vl;il tpl mjpfk;.  fe;jfj;jpd;

tYtsT  Xl;by; d Xgpw;wy;fs; ,Ug;gjhy; 18 ,yj;jpud;fisf; fe;jf mZ

mDkjpf;fpd;wJ. (permits) tYtsT Xl;by; cs;s d Xgpw;wy;fSk; gpizg;Gfspy;; gq;F

nfhs;tjpdhy; fe;jf mZf;fspy; cs;s tYtsT ,yj;jpud;fs; vl;bYk; ghu;f;f

mjpfupf;fyhk;. vt;thwhapDk; d Xgpw;wy;fs; gpizg;gpy; gq;Fgw;WtJ fl;lhakhd

njhd;wy;y. cjhuzkhf H
2
S %yf;$wpy; fe;jf mZtpy; d Xgpw;wy;fs; gpizg;gpy;

<LglhJ ml;lf mikg;ig milfpd;wJ.

,Ug;gpDk;> ,urhadg; gpizg;Gfis cUthf;Fk;NghJ ml;lf epiyia vy;yh

%yfq;fSk; fl;lhakhf milahj re;ju;g;gq;fs; cs;sd. rpy ,yj;jpud; gw;whf;

FiwAila Nru;itfs; cjhuzkhf BeCl
2
, BH

3
, AlCl

3
 (,yj;jpud; gw;whf;Fiwr;

Nru;itfs;) Nghd;wit Be, B, Al Mfpa %yfq;fspy; g+u;j;jp nra;ag;glhj tYtsT

Xl;Lld; Nru;itfs; cUthf;fg;gLfpd;wJ. Ijurd; mZtpy; 1s Xgpw;wy; kl;Lk; cz;L.

tYtsT XL ,U ,yj;jpud;fisf; nfhz;bUf;Fk;NghJ cWjp; epiy ngwg;gLfpd;wJ.

NkNy tpgupf;fg;gl;l vy;yh cjhuzq;fspYk; ,urhadg; gpizg;gfs; cUthd gpd;G>

tYtsT Xl;by; cs;s ,yj;jpud;fspd; vz;zpf;if ,ul;il vz;zhf cs;sJ.

Mdhy; ,J vg;nghOJk; cz;ikahdjd;W. NO, NO
2
 Nghd;w  Nru;itfs;; ml;lf

mikg;Gg; g+u;j;jp nra;ag;glhJ xw;iw vz;zpf;ifahd  ,yj;jpud;fisf; nfhz;Ls;sd.

%yf;$WfspYk; mad;fspYk; ,yj;jpud; guk;giy tpsf;Ftjw;fhf xU khjpupAU

Gilber Lewis ,dhy; mwpKfg;gLj;jg;gl;lJ. mJ Y}apapd; Gs;spf; fl;likg;G (Lewi’s

dot structure) vd mwpag;gl;lJ.

2.1.1 Y}apapd; Gs;sp tbtq;fs; kw;Wk; Gs;spf; Nfhl;Lf; fl;likg;Gf;fs;

Y}apapd; Gs;sp tbtk; jug;gl;l xU ,urhad #j;jpuj;jpYs;s gpizg;G tifiag;

glq;fshy; tpsf;Ftjw;Fk; xt;nthU mZtpYk; tYtsT Xl;by; ,yj;jpud; gq;fpLjiyf;

fhl;Ltjw;Fk; gad;gLk;. Y}apapd; fl;likg;gpy; gpizg;gpy; <LgLk; ,yj;jpud; Nrhbfs;

,U %yf mZf;fspilapy; tiuag;gLk; xU FWfpa Nfhl;bdhy; fhl;lg;gLk;.

,urhadr;#j;jpuk;  Y}apapd; Gs;sp tbtk;  Y}apapd; fl;likg;G

Cl
2
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Y}apapd; Gs;sp tbtq;fis tiuAk;nghOJ gpd;tUk; fhuzpfisAila gl;baiyf;

fUj;jpw; nfhs;sNtz;Lk;.

 %yfq;fs; H ck; F ck; nghJthf ika mZthff; fUjg;gLtjpy;iy Vnddpy;

,t;tZf;fs; xw;iwg; gpizg;ig khj;jpuk; cUthf;FtjhyhFk;;. gy gpizg;Gfis

cUthf;ff;$ba mZf;fs; ika mZf;fshf ,lg;gLk;.

 jho; kpd;ndjpu;j;jd;ik cila %yfq;fs; nghJthf ikamZf;fshf ,Uf;Fk;.

vdpDk; ,J vg;nghOJk; cz;ikahdjd;W. H
2
O %yf;$wpidf; fUJk;nghOJ

cau;e;j kpd;ndjpu;j;jd;ik cila xl;rprd; mZ ika mZthf ,lg;gl;Ls;sJ.

xU ika mZitAila %yf;$WfSf;Fg; gpd;tUk; cz;ikfisf; fUJtJ

Kf;fpakhdJ.

1.  ika mZitAk; mijr; #ocs;s mZf;fisAk; ,dk; fhzNtz;Lk;.

2.  jug;gl;l ,urhadr; #j;jpuj;jpYs;s xt;nthU mZtpYk; cs;s tYtsT

,yj;jpud;fisf; fUj;jpw; nfhz;L mr;#j;jpuj;jpYs;s nkhj;j ,yj;jpud;fspd; vz;zpf;if

iaf;; fzpf;f.

cjhuzk;;:- ePupy; xl;rprd; mZ tYtsT Xl;by; ,Ue;J 6 ,yj;jpud;fisAk; xt;nthU

Ijurd; mZTk; xt;Nthu; ,yj;jpuidAk; (,U Ijurd; mZf;fspypUe;J

2 ,yj;jpud;fs;) toq;Ftjhy; tYtsT Xl;by; nkhj;jkhf 8(6e + 2e =8e)

tYtsT ,yj;jpud;fs; cz;L. mJ Xu; vjpNuw;wKila madhf ,Ug;gpd;

vjpNuw;wq;fSk; vz;zg;gly; Ntz;Lk;.

cjhuzk;:- OH- ,y; xl;rprd; mZ 6 ,yj;jpud;isAk;> Ijurd; mZ xU ,yj;jpuid

Ak; toq;FtJld;  vjpu;  Vw;wj;jpdhy; toq;fg;gLk;  xU  ,yj;jpuDld;

nkhj;jkhf ika mZtpy; 8 ,yj;jpud;fs; tYtsT Xl;by; cz;L. Xu;

mad; Neu;Vw;wKilajhf ,Ug;gpd;> mt;Vw;wj;jpw;Fr; rkkhd vz; nkhj;j

tYtsT ,yj;jpud;fspd; vz;zpf;ifapypUe;J fopf;fg;gly; Ntz;Lk;.

cjhuzk;:- NH
4

+ ,y; N mZ 5 tYtsT ,yj;jpud;fis toq;Ffpd;wJ. mj;Jld;

4 Ijurd; mZf;fs; 4 ,yj;jpud;fis toq;Ffpd;wd. vdpDk; mJ xU

Vw;wKs;s fw;wadhf  ,Ug;gjhy;  xU  ,yj;jpuid  (Neu;Vw;wq;fspw;F

rkkhd vz;zpf;if) fopg;gjdhy; iejurd; mZtpd; tYtsT Xl;by;

(5e+4e-1e=8e) 8 ,yj;jpud;fs; cz;L.

3. xU gpizg;ghdJ xU Nrhb Gs;spfspdhy; ika mZtpw;Fk; mijr;#o;e;Js;s

mZTf;Fk; ,ilapy; Fwpf;fg;gLk;. ika mZTld; mijr;#o cs;s vy;yh

mZTk; Mff; Fiwe;jJ xU gpizg;gpdhy; ,izf;fg;gLk;.
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4. gpizg;gpy; <LgLk; Nrhb ,yj;jpud;fis Kjypy; Fwpj;jy; (,U mZf;fSf;Fkpil

apy; FWfpa Nfhnlhd;wpdhy; Fwpf;fg;gLk;) Nrhb Gs;spfspdhy; xt;nthU Nrhb

,yj;jpud;fisAk; kpd;ndjpu;j;jd;ik $ba %yfj;jpw;F gfpu;e;J ,lg;gLk;. ika

mZ kpd;ndjpu;j;jd;ik $ba %yfkhf ,y;yhtpbd; jdpr;Nrhb ,yj;jpud;fs;

#o cs;s %yfq;fspy; Fwpf;fg;gLk;. CCl
4
 ,jw;F cjhuzkhf mikAk;.

cU 2.2   CCl
4
 Y}ap Gs;spf; Nfhl;Lf; fl;likg;G

NH
3
 ,y; #o;e;Js;s mZf;fs; Ijurdhf ,Ug;gjhy; kpFjpahf cs;s Nrhb ,yj;jpud;fs;

iejurd; mZtpy; Fwpf;fg;gLk;.

cU 2.3    NH
3
 ,d; Y}apapd;  Gs;spf; Nfhl;Lf; fl;likg;G

Y}apapd; fl;likg;gpy; ,uz;L mZf;fSf;F ,ilapy; gpizg;G ,yj;jpud;fs; fPo;

cs;sthW fhl;lg;gLk;.

xw;iwg; gpizg;G                       my;yJ  

,ul;ilg; gpizg;G

Kk;ikg; gpizg;G

<jy; gpizg;G L  ,y; ,Ue;J M   ,w;F

jdpr;Nrhb

,yj;jpud;fisf;

Fwpj;jy;

my;yJ
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5. #o cs;s mZf;fspy; ,yj;jpud; Nrhbfisg; gfpu;e;jgpd; kpFjpahf cs;s

Nrhb ,yj;jpud;fs; ika mZtpy; Fwpf;fg;gLk;.

cU 2.4   PCl
3
 ,d; Y}apapd;  Gs;spf; Nfhl;Lf; fl;likg;G

6. Kiwikahd Vw;wj;ijf; nfhLg;gjw;Fk; (formal charge) ml;lfepiy g+u;j;jp nra;ag;

gl;Ls;sjh vdr; rupghu;g;gjw;Fk; vy;yh ,yj;jpud;NrhbfSk; gfpu;e;jspf;fg;gl;l

gpd; xt;nthU mZtpYk; cs;s ,yj;jpud;fSk; gpizg;gpy; <Lglhj epiyapy;

cs;s ,yj;jpud; vz;zpf;ifAld; xg;gplg;gly;Ntz;Lk;.  xt;nthU gpizg;gpYk;

xU ,yj;jpud; xt;nthU mZtpw;Fk; vz;zg;gLk;. mj;Jld; jdpr;Nrhb ,yj;jpud;

,Ug;gpd; ,U ,yj;jpud;fSk; mt;mZtpw;F vz;zg;gLk;. ml;lkepiy g+u;j;jpf;F

Kd;Dupik toq;fg;gLk;.

NH
2
- maidf; fUJf.

    my;yJ  

,q;F iejuridr; #o cs;s ,yj;jpud;fspd; vz;zpf;if 8> MapDk; Y}apapd;

Gs;sp tbtj;jpy;  iejurd; mZ 5 ,yj;jpud;fis kl;Lk;  toq;fpapUg;gpDk; iejurd;

6 ,yj;jpud;fis toq;fpapUg;gJNghd;W Njhd;WfpwJ. MfNt ,jidr; rup nra;tjw;F

(rectify) (-1) Vw;wk; iejurd; mZtpy; Kiwikahd Vw;wkhf (formal charge) toq;fg;

gLfpd;wJ.

mZf;fspy; cs;s Vw;wj;ijf; Fiwg;gjw;fhfTk; ml;lf epiyiag; g+u;j;jp nra;tjw;

fhfTk; ,yj;jpud; gfpu;it kPs xOq;FgLj;Jtjw;Fj;  jdpr;Nrhb ,yj;jpud;fs; gpizg;G

Nrhb ,yj;jpud;fshf khw;wg;gLk;.

SO
3
2- I cjhuzkhf vLj;jhy;; fe;jf mZ 6 ,yj;jpud;fis toq;Fk;> xt;nthU

xl;rprd; mZTk; 6 ,yj;jpud;fis toq;Fk;. vdNt %d;W xl;rprd; mZf;fspypUe;Jk;

18 ,yj;jpud;fs;  mj;Jld; NkYk; ,uz;L ,yj;jpud;fs; (-2) Vw;wj;jpypUe;J nkhj;jkhf

26 ,yj;jpud;fs; (6e+3(6e)+2e) = 26e) Y}apapd; fl;likg;gpw;F cs;sJ.
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        (a)          (b)                                      (c)                                       (d)

ml;lf mikg;ig g+u;j;jp nra;Ak; nghUl;Lk; Kiwikahd Vw;wj;ijf; Fiwg;gjw;fhfTk;

,yj;jpud;fs; kPs gfpu;e;jspf;fg;gLfpd;wd.

          (d)           (e)                                                (f)

,Wjpahf SO
3
2- ,d; Y}apapd; fl;likg;Gf; fPNo jug;gl;Ls;sJ.

cU 2.5    SO
3
2- ,d; Y}apapd; Gs;spf; Nfhl;Lf; fl;likg;G

,q;F vy;yh xl;rprd; mZf;fSk;  ml;lf mikg;igg;  g+u;j;jp nra;Js;sd.  nkhj;jkhf

10 ,yj;jpud;fs; fe;jf mZtpd;  tYtsT Xl;by; cs;sJ. ,J ml;lf epiyia kPwp

cs;sJ. vg;gbahapDk; fe;jf mZtpd; tYtsT Xl;by; ntw;W d-Xgpw;wy; ,Ug;gjhy;

,e;epiy mDkjpf;fg;gLfpd;wJ.

xU jug;gl;l ,urhad #j;jpuj;jpw;Fg; gy / xd;Wf;F Nkw;gl;l ikamZf;fs; ,Uf;Fk;

nghOJ mjd; mZf;fspd; tup tbtk; (skeleton of atoms) njupe;jpUj;jy; Kf;fpak;.

gpd;tUk; ml;ltiz 2.1 ,y; Y}apapd; Gs;sp tbtKk; Gs;spf; fl;likg;Gk; rpy

%yf;$WfSf;Fk; mad;fSf;Fk; jug;gl;Ls;sJ.

my;yJ

gpizg;G

,yj;jpud;fisf;

Fwpj;jy;

jdpr;Nrhb ,yj;jpud;fisf;

Fwpj;jy;

Kiwikahd

Vw;wj;ijf; (Formal
charge) Fwpj;jy;
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ml;ltiz 2.1 rpy %yf;$WfspdJk; mad;fspdJk; Y}apapd; Gs;sp tbtKk;

Y}apapd; fl;likg;Gk;

CO
2

POCl
3

HCN

NO-
2

NO-
3

NO+
2
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cjhuzk; 2.1:

2.1 ,d; vz;zf;fUitr; rupghu;j;jy;.

CO tpw;F Y}apapd; Gs;sp tbtq;fisAk; Y}apapd; fl;likg;igAk; tiuf.

tpil:

C mZtpd; tYtsT ,yj;jpud;fs; = 4e

O mZtpd; tYtsT ,yj;jpud;fs; = 6e

nkhj;j tYtsT ,yj;jpud;fs; = 4e + 6e = 10e

gpizg;G ,yj;jpud; Nrhbfisf; Fwpj;jgpd; kpFjpahf 8 ,yj;jpud;fs; cz;L.

kpd;ndjpu;j;jd;ik $ba xl;rprd; mZtpd; kPJ ,yj;jpud;fisg; gfpu;e;J ml;lf

epiyiag; g+u;j;jp nra;jgpd; NkYk; xU NrhbAs;sJ.  ,j;jdpr;Nrhb ,yj;jpud;

fhgd; mZtpd;kPJ Fwpf;fg;gl;Ls;sJ.

Muk;g ,yj;jpud; gfpu;T fPNo (A) ,y; fhl;lg;gl;Ls;sJ. vt;thwhapDk; fhgd;

mZtpw;F ml;lfepiy g+u;j;jpahf;fg;gltpy;iy. MfNt ,yj;jpud;fspd; kPs;gfpu;T

tise;j mk;Gf;Fwpfshy;  (A) apYk; (B) apYk;> fhgd; mZtpd; ml;lf epiyiag;

g+u;j;jp nra;tjw;Fk; Kiwikahd Vw;wk; (formal charge)I Fiwg;gjw;Fkhd Kaw;rpahff;

fhl;lg;gl;Ls;sJ. ,k;Kaw;rpapd; tpisthff; fl;likg;G (C) cUthfpd;wJ. MfNt

fl;likg;G (C) Y}apapd; Gs;sp tbtkhfTk;> (D) CO ,d; Y}apapd; fl;likg;ghfTk;

fUjg;gLfpd;wJ. kpd;ndjpu;j;jd;ik $ba xl;rprd; mZtpd;kPJ Neu;Vw;wk; Fwpf;fg;gl;

Ls;sijf; ftdj;jpw; nfhs;f. Neu;Vw;wk; kpd;ndjpu;j;jd;ik $ba xl;rprd; mZtpy;

,Ug;gJ Vw;wjhf ,y;yhtpbDk; ml;lf epiyiag; g+u;j;jp nra;tjw;Fr; rhj;jpakhd

epiyapy; ml;lfepiyf;F KjYupik nfhLf;fg;gLtjhy;> ,r;re;ju;g;gj;jpy; ,t;tikg;G

Vw;Wf; nfhs;sg;gLfpd;wJ. ,J mbg;gil ml;lk tpjp.

(Y}apapd; Gs;sp tbtk;)       (Y}apapd; fl;likg;G)

   (a)                                (b)                                  (c)                                    (d)
(gpizg;G ,yj;jpud;fisf;

Fwpj;jy;)

(kpdndjpu; ,ay;G mZf;fis

ml;lkhf epug;Gjy;)

(kw;iwa ,yj;jpud;fis

epug;Gjy;)

(KOikahd Vw;wj;ijf;

Fwpj;jy;)

   (a)                                (b)                                  (c)                                    (d)
(kw;iwa mZf;fis ml;lk tpjpf;fhf epug;Gjy;)
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cjhuzk; 2.2:

ClO
2
 tpw;F Y}apapd; Gs;sp tbtq;fisAk; Y}apapd; fl;likg;igAk; tiuf.

tpil:

jdp ,yj;jpuidf; nfhz;l khjpupf;F ,J Xu; cjhuzk; ClO
2
 f;F nkhj;j tYtsT

,yj;jpud; vz;zpf;if (7e+2(6e)=19e) gpd;tUtd Muk;g ,yj;jpud; gfpu;itAk;

,Wjpahd Y}apapd; Gs;sp tbtj;ijAk; Y}apapd; fl;likg;igAk; ClO
2
 w;F jUfpd;wJ.

2.2 <jw; gq;fPl;Lg; gpizg;Gfs;

Xu; mZtpd; ntw;W Xgpw;wy; xd;W jdpr;Nrhb ,yj;jpuidf; nfhz;l mZtpd; Xgpw;wYld;

,ilj;jhf;fkiltjhy; <jw; gpizg;G %yf;$Wfspy; / mad;fspy; cUthfpd;wd. rpy

epiyfspy; re;ju;g;gq;fspy; RahjPd %yfk; ehd;Ff;F Fiwe;j tYtsT ,yj;jpud;fisf;

(Be, B) nfhz;bUf ;Fk ;nghOJ mt ;mZf;fis ehd ;f pw ;Ff ; Fiwe ;j

gq;fPl;Lg;gpizg;GfisNa Vw;gLj;jKbAk;. ,jd; tpisthf Kw;Wg;ngwhj ml;lf epiy

cUthtjhy; cWjpj;jd;ik Fiwe;j epiy cUthFk;. ,jdhy; ,yj;jpud;

gw;whf;FiwTila ika mZ jdpr;Nrhb ,yj;jpuid toq;ff;$ba %yfq;fSld;

jhf;fkile;J ml;lf mikg;ig mila vj;jdpf;Fk;. BH
3
, CO cldhd jhf;fj;jpd;NghJ

Nghud;fhgidy; (Boron carbonyl) cUthfpd;wJ. mj;Jld; CN- cldhd jhf;fk;

raNdhNghuid cUthf;Ffpd;wJ.  ,it <jw;gpizg;igAila Nru;itfSf;F

cjhuzkhf mikAk;. NkYk; NH
3
, BF

3
 cldhd jhf;fj;jpd;NghJ B - N f;Fkpilapy;

<jw;gq;fPl;Lg; gpizg;G cUthfpd;wikAk; cjhuzkhFk;. B apd; ntw;W Xgpw;wy;

iejurd; mZtpd; jdpr;Nrhb ,yj;jpuidf; nfhz;l Xgpw;wypd; Nkw; gbtjhy;

<jw;gq;fPl;Lg; gpizg;G cUthfpd;wJ. vt;thwhapDk; mk;khjpupapy; vJ ikamZntd;W

$wKbahJ. iejurd; mZ jdJ jdpr;Nrhb ,yj;jpuidg; gpizg;gpw;fhf B ,w;F

toq;Ffpd;wJ. ,g;gpizg;ig Xu; mk;Gf;Fwpahy; Fwpf;fyhk;. mk;Gf;Fwpapd; jiy

,yj;jpud; gw;whf;FiwAila mZit Nehf;fpAs;sJ. ,jidf; fPNo fhl;bathW

Kiwikahd Vw;wj;ijg; (Formal charge) gad;gLj;jp vLj;Jf; $wyhk;.

 Y}apapd; Gs;sp tbtk;      Y}apapd; Gs;spf; Nfhl;Lf;

       fl;likg;G

             (a)                                (b)                                  (c)                                    (d)

cau; kpd;Ndw;wg; guk;gy;

(cWjpaw;wJ)
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cU 2.6  <jw;gq;fPl;Lg;gpizg;G (H
3
N - BF

3
)

cNyhf mZ / cNyhf mad;fs; H
2
O, NH

3
, CO CN- mad;fSld; jhf;fkile;J

rpf;fy;fis cUthf;Fk;NghJ <jw;gq;fPl;Lg;gpizg;G cUthfpd;wJ. fPNo Cu++ mad;

ehd;F NH
3
 %yf;$WfSld; jhf;fkile;J <jw; gq;fPl;Lg; gpizg;Gf;fis cUthf;fpr;

rpf;fy; mad; cUthtijf; fhl;Lfpd;wJ.

    my;yJ

   cU 2.7  Cu2+ - mNkhdpah rpf;fypy; <jw;gq;fPl;Lg;gpizg;G [Cu(NH
3
)

4
]2+ rpf;fy;

2.3 tYtsT Xl;L ,yj;jpud; Nrhbj; js;Siff; nfhs;if

        (VSEPR - nfhs;if)

Ronald Gillespie Ak; Ronald Sydney Nyholm ck; (suggested) xU %yf;$W my;yJ

madpd; ikamZitr; #o;e;J cs;s ,yj;jpud; Nrhbfs; xd;wpypUe;J xd;W mjp$ba

J}uj;jpy; xOq;fhf;fg;gLk; vd;W Fwpg;ghfr; nrhd;dhu;fs;. Gillespie gpujhd $l;l

(main group) %yfq;fis ika mZthff; nfhz;l %yf;$Wfspd; tbtq;fis

tpsf;fpdhu;. mNjrkak; Nyholm jhz;ly; %yfq;fis ika mZthff; nfhz;l

%yf;$Wfspd; tbtq;fs; gw;wpf; fye;Jiuahbdu;. 1963k; Mz;by; Gillespie %yf;$W

fspdJk; mad;fspdJk; tbtj;ijf; fhZtjw;F VSEPR nfhs;ifia mwpKfg;

gLj;jpdhu;.

gpujhdkhf ,Utifahd ,yj;jpud; Nrhbfs; ika mZitr; #o;e;J fhzg;gLfpd;wd.

KjyhtJ tif  gq;fPl;Lr;Nrhb ,yj;jpud;fs; ,U fUf;fSf;fpilapy; ftu;r;rp tpirapdhy;

gpizf;fg;gl;Ls;sJ. ,uz;lhtJ tif gpizg;gpy; <Lglhj Nrhb ,yj;jpud;fs; jdpr;Nrhb

,yj;jpud;fs; vd miof;fg;gLk;. jdpr;Nrhb ,yj;jpud;fis xU fUtpd; nry;thf;fpd;

fPo; (influence) ,Ug;gjdhy; ,yj;jpud; Kfpy; ngupa ,lj;ij milf;Fk;. gpizg;Gr;Nrhb>

jdpr;Nrhb ,yj;jpud;fs; ,Uf;Fk;nghOJ mit js;Sif myFfshfj; njhopw;gl;L

xd;wpypUe;J xd;W js;spr; nry;Yk;. gd;ikg; gpizg;Gfs; (,ul;il> Kk;ikg; gpizg;Gfs;)

mZf;fSf;fpilapy; fhzg;gLk;nghOJ xt;nthU gd;ikg; gpizg;Gk; xU js;Sif

myfhfNt fUjg;gLk;.

<jy; gq;fPl;L tYg; gpizg;G
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ika mZtpw;Fk; mijr;#o;e;Js;s mZf;fSf;Fkpilapyhd gq;fPl;Lg; gpizg;Gfspd;

vz;zpf;ifiaf; fUJk;nghOJ %d;W tifahd gpizg;Gf;fshff; fUjg;gLk;. mit

xw;iwg; gpizg;G> ,ul;ilg;gpizg;G> Kk;ikg;gpizg;G vd miof;fg;gLk;. ,ul;ilg;

gpizg;Gk; Kk;ikg;gpizg;Gk;  gd;ikg; gpizg;Gfshff; fUjg;gLk;. cjhuzkhf CO
2

%yf;$wpy; ,ul;ilg; gpizg;Gf;fs; ikamZtpw;Fk; mijr;#o cs;s xl;rprd;

mZf;fSf;Fkpilapy; cs;sJ. HCN %yf;$wpy; C mZtpw;Fk; N mZtpw;Fkpilapy;

Kk;ikg;gpizg;G fPNo fhl;bathW fhzg;gLfpd;wJ. xt;nthU xw;iw> ,ul;il>

Kk;ikg;gpizg;Gk; xU js;Sif myfhfNt fUjg;gLfpd;wJ. my;yJ xU  VSEPR

myfhff; fUjg;gLk;.

HCN %yf;$wpy; Kk;ikg;gpizg;gpYs;s %d;W Nrhb ,yj;jpud;fSk; xU jdpj;

js;Sif myfhff; fUjg;gLk;. ,J Vnddpy; %d;W Nrhb ,yj;jpud;fSk; C ,dJk;

N ,dJk; fUtpw;fpilapy; xd;wpypUe;J xd;W tpyfKbahky; epiyg;gLj;jg;gl;L ,Ug;gjhy;

mit xU myfhff; fUjg;gLk;.

ika mZitr; #o;e;J fhzg;gLk; js;Sif myFfspd; vz;zpf;ifia Y}apapd;

fl;likg;igg; gad;gLj;jp  ,dk; fhzKbAk;.  fPo;fhZk; ml;ltiz 2.2 vt;thW

ikamZitr; #o;e;Js;s ,yj;jpud; Nrhbfspd; vz;zpf;ifiaAk; ikamZitr;

#o;e;Js;s VSEPR myFfisAk; ,dk; fhzyhk; vd;gjw;fhd cjhuzq;fisj;

jUfpd;wJ.
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ml;ltiz 2.2 Nju;e;njLf;fg;gl;l  %yf;$Wfspd; / mad;fspd; Y}apapd; Gs;spf;

NfhL fl;likg;Gk;> ikamZitr; #ocs;s ,yj;jpud; Nrhbfis

Ak;;> VSEPR myFfisAk; jUfpd;wJ.

5 3

5 4

6 3

4 2

4 2

VSEPR nfhs;iff;F Vw;gj; js;Sif myFfSf;fpilapy; mjp$ba J}uj;ijg;

NgZtjhy; %yf;$Wfs; / mad;fs; cWjpj;jd;ikiag; ngWfpd;wd. xU jdpr;Nrhb

,yj;jpud;fs; gq;fPl;Lr;Nrhb ,yj;jpud;fspYk; ghu;f;f xg;gPl;lstpy; ngupa ,lj;ij

milf;fpd;wd. mj;Jld; jdpr;Nrhb ,yj;jpud;fSf;fpilapyhd js;Sif (jdpr;Nrhb

jdpr;Nrhb) ,U gpizg;Gr;Nrhb ,yj;jpud;fSf;fpilapyhd (gpizg;Gr;Nrhb

gpizg;Gr;Nrhb) js;SifapYk; ghu;f;f cau;thdJ. ,jd; tpisthfj; jdpr;Nrhb -

gpizg;Gr;Nrhb ,yj;jpud; ,ilj;jhf;fj; js;Sif tpir ,ilg;gl;ljhf mikfpd;wJ.

cU 2.8 gpizg;Gr;Nrhb jdpr;Nrhb ,yj;jpud;fSf;fpilapyhd

js;Sifia xg;gpLjy;.
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gpizg;Gr;Nrhb jdpr;Nrhb vd;W NtW gpupf;fhJ ikamZitr; Rw;wp cs;s ntspapy;

js;Sif myFfs; gfpu;T mikAk; (guk;gyilAk;) tpjk; ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

vd miof;fg;gLk;. xU %yf;$W my;yJ madpd; Nfj;jpufzpj tbtj;ijf; $Wk;nghOJ

gpizg;Gf; Nfhzq;fisAk; vLj;Jiuj;jy; Ntz;Lk;. gpd;tUk; ml;ltiz 2.3 RUf;fkhf

,yj;jpud; Nrhbf; Nfj;jpufzpjk; vt;thW 3D ntspapy; js;Sif myFfspd; gfpu;tpy;/

guk;gypy; jq;fpAs;sJ vd;gijj; jUfpd;wJ. xU %yf;$W / madpd; tbtj;ij

njuptpf;Fk; nghOJ gpizg;Gf; Nfhzk; $wj; Njitapy;iy. Mdhy; xU %yf;$W /

madpd; Nfj;jpufzpjk; njuptpf;fg;gLk; nghOJ gpizg;Gf; Nfhzk; $wg;gly; Ntz;Lk;.

MfNt ,yj;jpud; Nrhbf; Nfj;jpufzpjk;> tbtk;> %yf;$wpd; Nfj;jpufzpjk; Mfpait

%d;W jdpahd (independent) topayFfshff; fUjg;gLfpd;wJ. xU %yf;$wpd; Nfj;jpu

fzpjk; mjd; tbtj;ijAk; Nfhzj;ijAk; fhtpr; nry;fpd;wJ.
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ml;ltiz 2.3 js;Sif myFfspd; Nfj;jpufzpjk;.

Neu;NfhL

js Kf;Nfhzk;

ehd;Kfp

Kf;Nfhz ,Ugf;ff; $k;gfk;

%d;W js;Sif myFfs;

xd;Wf;nfhd;W 1200 Nfhzj;Jld;

xNu jsj;jpy; cs;sd. kw;iwa

,U js;Sif myFfs;

,j;jsj;jpw;Fr; nrq;Fj;jhf 1800

Nfhzj;jpy; cs;sd.

vz;Kfp

ehd;F js;Sif myFfs; xNu

jsj;jpy; cs;sd. mtw;wpw;

fpilNaahd Nfhzk; 900 kw;iwa

,U myFfSk; ,j;jsj;jpw;Fr;

nrq;Fj;jhf cs;sd. mj;Jld;

mtw;wpw;fpilapyhd Nfhzk; 1800.
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Neu;Nfhl;L ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

ikamZitr; #o ,U js;Sif VSEPR myFfs; cz;L ,q;F ehk; ,U NtW

mZf;fSld; ikamZ gpizg;gpy; ,Uf;Fk; epiyiaf; fUJNthk;. mt;tifapd;

tbtk; Neu;NfhL. ml;ltiz 2.4 NkYk; gy Neu;Nfhl;L %yf;$WfSf;F cjhuzq;

fisf; nfhLf;Fk;.

ml;ltiz 2.4  ,uz;L js;Sif myiff; nfhz;l %yf;$WfSk; mad;fSk;

jsKf;Nfhz ,yj;jpud; Nrhbfspd; Nfj;jpufzpj tbtk;

gpujhdkhf ,Utif ,yj;jpud; Nrhbf; Nfj;jpufzpjk; gpizg;G> jdpr;Nrhb vd

gpupf;fg;gl;Ls;sJ.

%d;W js;Sif (VSEPR) myFfSk; gpizg;Gr;Nrhb

,uz;L js;Sif (VSEPR) myFfs; gpizg;Gr;Nrhb kw;iwaJ jdpr;Nrhb

         

     (a)     (b)

%d;W js;Sif myFfSk; ,uz;L js;Sif myFfs; gpizg;gpYs;sd.

gpizg;gpYs;sd. kw;iwaJ jdpr;Nrhb

cU 2.9  jsKf;Nfhz ,yj;jpud;Nrhb Nfj;jpufzpjk;

Neu;NfhL

Neu;NfhL

Neu;NfhL

CO
2

HCN

NO+
2
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gpd;tUk; ml;ltiz 2.5  ,y; ikamZ BF
3
, SO

3
, H

2
CO ,d; ikamZtpy; jdpr;Nrhb

,yj;jpud;fs; ,y;iy. vdNt jsKf;Nfhz tbtk;. vdpDk; SO
2
 ,y; S ,y; jdpr;Nrhb

,yj;jpud; ,Ug;gjhy; Nfhztbtj;ijg; ngWfpd;wJ.

ml;ltiz 2.5  %yf;$Wfs; / mad;fs; %d;W js;Sif myFfSld;

js Kf;Nfhzk;

js Kf;Nfhzk;

js Kf;Nfhzk;

Nfhz tbtk;
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ehd;Kfp ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

ehd;F js;SifayFfisg; gpizg;Gj; jdpr;Nrhb vd ntt;Ntwhfg; gpupj;Jg;

ghu;f;Fk;nghOJ %d;W tiffs; rhj;jpakhfpd;wJ. gpd;tUk; cUf;fs; 2.1 ,jidr;

RUf;fkhf vLj;Jf; fhl;Lfpd;wJ.

cU 2.10  ehd;Kfp ,yj;jpud; Nrhbfspd; Nfj;jpufzpjk;

jdpr;Nrhb ,y;iy

ehd;Kfp tbtk;

,uz;L jdpr;Nrhb

Nfhztbtk;

xU jdpr;Nrhb

Kf;Nfhzf; $k;gfk;;      my;yJ $k;gfk;
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gpd;tUk; ml;ltiz 2.6 ehd;Kfp tbtf; Nfj;jpufzpjj;ij cila %yf;$Wfspw;F

Nkyjpf cjhuzq;fisj; jUfpd;wJ.

ml;ltiz 2.6  ehd;Kfp tbthd %yf;$Wfs; / mad;fs;

Kf;Nfhz ,U$k;gfj;jpd; ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

ikamZitr;#o;e;J 5 js;Sif (VSEPR) myFfs; cs;sd. mtw;iwg;  gpizg;Gr;

NrhbahfTk; jdpr;NrhbahfTk; fUJk;nghOJ ehd;F ntt;NtW tiffshf xOq;F

gLj;jg;glyhk;

 ikamZitr; #oTs;s Ie;J js;Sif myFfSk; gpizg;Gr; Nrhbfs;

cjhuzk;: PCl
5
 tbtk; fPNo jug;gl;Ls;sJ.

cU 2.11  ,yj;jpud; Nrhbf; Nfj;jpufzpjk; PCl
5

SO
4
2-
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 ehd;F js;Sif myFfs; gpizg;Gr;Nrhb kw;iwa xU jdpr;Nrhb ,yj;jpud;fs;

cjhuzk;:  SCl
4

      

                                     (a)                        (b)

nfhs;if uPjpahf ehd;F gpizg;Gr;NrhbiaAk; xU jdpr;NrhbiaAk; nfhz;l %yf;$wpd;

tbtk; cUf;Fiye;j mjhtJ xOq;fw;w epWj;jhLtis tbtk;  see-saw. jdpr;Nrhbf;fhd

fw;gid mr;Rk; kw;Wk; ,U S - Cl gpizg;Gk; xU jsj;jpy;  ,Uf;Fk;. kpFjp S - Cl

gpizg;Gfs; ,j;jsj;jpw;Fr; nrq;Fj;jhf mikAk;.

cU 2.12  SCl
4
 ,w;fhd ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

vt;thwhapDk; jdpr;Nrhb ,yj;jpud;fspd; tpisthy; xOq;fw;w epWj;jhLtis

cUthfpd;wJ. ,jdhy; jpupe;j ehd;KfpAU cUthFk;. vdNt SCl ,d; tbtk; jpupe;j

my;yJ  cUf;Fiye;j ehd;Kfp / jpupe;j epWj;jhLtis / xOq;fw;w epWj;jhLtis

 %d;W js;Sif myFfs; gpizg;Gr; Nrhb ,yj;jpud;fs; kw;iwa ,U js;Sif

myFfs; jdpr;Nrhb ,yj;jpud;fs;.

cjhuzk;:     ICl
3

VSEPR myFfSf;fpilapyhd mjpFiwe;j js;Sif tpirfisAila> cWjp $ba

mikg;Gf; fPNo jug;gl;Ls;sJ.  ,t;tuptbtj;ij mr;irr; Rw;wpr; Row;Wk;NghJ I I

#o cs;s Cl mZf;fisf; fUJk;NghJ T tbtk; cz;lhfpd;wJ. vdNt %yf;$wpd;

tbtk; T. ,q;F ,uz;L jdpr;NrhbfSk; xU I - Cl gpizg;Gk; xNu jsj;jpy; cs;sJ.

kpFjp I-Cl gpizg;Gfs; ,uz;Lk; ,j;jsj;jpw;Fr; nrq;Fj;jhf cs;sJ.
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cU 2.13   ,yj;jpud; Nrhbf; Nfj;jpufzpjk; ICl
3

 ,U js;Sif myFfs; gpizg;Gr; Nrhbfs; kpFjp %d;W myFfs;  jdpr;Nrhb

,yj;jpud;fs;

cjhuzk;:  XeF
2

,t;tifapy; vy;yh mZf;fSk; xNu Nfhl;by; cs;sikahy; %yf;$W Neu;Nfhl;L

tbtj;ijg; ngWk;. gpd;tUk; Y}apapd; fl;likg;G XeF
2
 %yf;$wpd; Neu;Nfhl;L tbtj;ij

vLj;Jf; fhl;Lfpd;wJ. %d;W jdpr;NrhbfSk; xNu jsj;jpy; cs;sd. ,it F - Xe -F

mr;rpw;Fr; nrq;Fj;jhf cs;sd.

cU 2.14  ,yj;jpud; Nrhbf; Nfj;jpufzpjk; XeF
2

vz;Kfp ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

,q;F xt;nthU Nrhb ,yj;jpud;fSk; xd;Wf;nfhd;W 900 ,y;  cs;sd. gpd;tUk; cU

mt;tifahd %yf;$Wfspd; ,yj;jpud; Nrhbfspd; Nfj;jpufzpjj;ij jUfpd;wJ.

ehd;F js;Sif myFfs; xU jsj;jpYk; kw;iwa ,U myFfs; ,j;jsj;jpw;Fr;

nrq;Fj;jhfTk; cs;sJ
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cU 2.15  vz;Kfp  ,yj;jpud; Nrhbf; Nfj;jpufzpjk;

Kjypy; vy;yhj; js;Sif myFfSk; gpizg;ghf cs;sijf; fUJf. (cjhuzk;

SF
6
) ika mZitr; #o cs;s mZf;fspd; ikaj;ijf; fw;gidg; Gs;spf;NfhLfshy;

,izf;f. vl;Lj; jsq;fSldhd vz;Kfp cUthFk;. vdNt mk;%yf;$W vz;Kfptbtk;

vdg;gLk;.

cU 2.16  ,yj;jpud; Nrhbf; Nfj;jpufzpjk; SF
6

(a) (c)

my;yJ

(b)

(jdpr;Nrhb ,yj;jpud;fs; ,y;iy.)

           SF
6

vz;Kfp tbtk; /  ehw;rJu
               ,U $k;gfk;

       (xU jdpr; Nrhb)

                          XeOF
4

jsr;rJuf; $k;gfk; / jpupe;j ehw;rJu $k;gfk;

(,uz;L jdpr; Nrhbfs;)

                XeF
4

      jsr;rJuk;
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ehd;F F  mZf;fs; mike;Js;s

,lk; fw;gidj; jskhFk;.

gpd;du; Ie;J (xU,ul;ilg; gpizg;Gk; ehd;F xw;iwg; gpizg;GfSk;) gpizg;Gr;

NrhbfSld; xU jdpr;Nrhb ,yj;jpud;fisf; nfhz;l %yf;$iwf; fUJf. ,yj;jpud;

Nrhbf; Nfj;jpufzpjk; xOq;F4 ,w;F vz;Kfp. #o cs;s mZf;fisf; fw;gidg;

Gs;spf;NfhLfshy; ,izf;Fk;NghJ $k;gfk;  rJu tbtmbAld; cUthFk;. MfNt

%yf;$wpd; tbtk; rJu$k;gf tbtk;. Xe-F gpizg;Gfspd; kPJ jdpr;Nrhb ,yj;jpud;fshy;

Vw;gLj;jg;gLk; js;Sif tpirapdhy; %yf;$wpd; tbtk; xOq;fw;w vz;Kfp tbtj;ij

XeOF
4
 ngWfpd;wJ.

cU 2.17  ,yj;jpud; Nrhbf; Nfj;jpufzpjk; XeOF
4

%yf;$W ehd;F gpizg;Gr; Nrhb ,yj;jpud;fisAk; ,U jdpr;Nrhb ,yj;jpud;fisAk;

nfhz;bUf;Fk; NghJ tbtk; jsrJuk; / rJuj;jsk;. ,J XeF
4
 %yf;$wpdhy; vLj;Jf;

fhl;lg;gLfpd;wJ.

cU 2.18  ,yj;jpud; Nrhbf; Nfj;jpufzpjk; - XeF4

cjhuzk; 2.3:

(i) gpd;tUk; %yf;$Wfspd; Y}apapd; Gs;spf;Nfhl;Lf; fl;likg;ig tiue;J tbtj;ij

ca;j;jwpf.

(a)   SO
3

(b)   CH
2
Cl

2

tpil:

(a)  SO
3

S mZtpypUe;J tYtsT ,yj;jpud;fs; = 6e

3 O mZtpypUe;Jk; tYtsT ,yj;jpud;fs; 3(6e)=18e

nkhj;j mZf;fspypUe;J ,yj;jpud;fs; 24e

ika mZitr; #o cs;s js;Sif myFfs; = 3

tbtk; - js Kf;Nfhzk;
Y}apapd; Gs;spf;Nfhl;L
     fl;likg;G
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(b) CH
2
Cl

2

C mZtpypUe;J tYtsT ,yj;jpud;fs; = 4e

2 H mZtpypUe;Jk; tYtsT ,yj;jpud;fs; 2(1e) = 2e

2 Cl mZf;fspypUe;J tYtsT ,yj;jpud;fs; 2(7e)= 14e

nkhj;j ,yj;jpud;fs; 20e

ika mZitr; #o cs;s js;Sif myFfs; = 4

tbtk; -  ehd;Kfp

2.3.1 mZ Xgpw;wy;fspd; fyg;ghf;fk;

fyg;ghf;f vz;zf;fUit> fhgd; mZit cgNahfpj;Jg; gz;gwpuPjpahf tpsf;fyhk;.

fhgd; mZtpd; tYtsT XL jiuepiyapy; xU Nrhb ,yj;jpud;fisAk;> Nrhb

ahf;fg;glhj  ,U ,yj;jpuidAk; nfhz;Ls;sJ (ns2 np2) or 2s2 2p2 vt;thwhapDk;

ehd;F gq;fPl;Lg; gpizg;Gfis cUthf;Ftjw;Fr; Nrhbahf;fg;glhj ,yj;jpud;fisf;

nfhz;l ehd;F Xgpw;wy;fs; mtrpak;. MfNt jiuepiyapy; cs;s ,yj;jpud;fs;

mUl;lg;gl;L kPs;xOq;fhff;fg;gl;L ehd;F Nrhbahf;fg;glhj ,yj;jpud;fisf; nfhz;l

epiy cUthf;fg;gLfpd;wJ.

cU 2.19  fhgd; mZ xd;wpd; rf;jp kl;l tupg;glk;

,q;F fhgdpd; tYtsT Xl;by; cs;s 2s ,yj;jpud; xd;W rf;jpia cwpQ;rp ntw;W

2p Xgpw;wy; xd;wpDs; NkNy cs;s cUtpy; fhl;bathW nry;fpd;wJ. 2s, 2p Xgpw;wy;

fSf;fpilapyhd  rf;jpNtWghL Fiwthf cs;sjhy; ,yj;jpud; ,lkhw;wk; / jhz;ly;

rhj;jpakhfpd;wJ. mUl;lg;gl;l epiyapy; cs;s mZ Nrhbahf;fg;glhj ,yj;jpud;fis

2s, 2p kl;lq;fspy;  NkNy Fwpj;Jf; fhl;bathW nfhz;Ls;sJ. ehd;F Nrhbahf;fg;glhj

,yj;jpud;fs; cs;sNghJk; ,yj;jpud;fs; ,uz;L NtWgl;l rf;jp kl;lq;fspy; ,Uf;fpd;wd.

mj;Jld; ,U NtWgl;l tbtj;ijAila mZ Xgpw;wy;fspy; ,Uf;fpd;wd. (Nfhstbtk;

s Xgpw;wy;> lk;ngy; tbtk; p Xgpw;wy;) ,e;epiyapy; CH
4
 %yf;$wpy; fhzg;gLk; gpizg;G

C - H tif xd;W fhgdpd; s Xgpw;wYf;Fk;> Ijurdpd; s Xgpw;wYf;Fk; ,ilapy;

Y}apapd; Gs;spf;Nfhl;L
     fl;likg;G

mUl;lg;gl;l epiyapy;jiuepiyapy;

rf;jp
rf;jp

rf;jp

2p2 2p3

2s1

2s2
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cz;lhFk; kw;iwait xt;nthd;Wk;  C mZtpd; P Xgpw;wy; Ijurdpd; s Xgpw;wYld;

Nkw;nghUe;Jtjhy; cUthFk;. mg;nghOJ CH
4
 %yf;$W ,U NtW tifahd gpizg;G

fis ,Utif gpizg;Gf; Nfhzq;fSld;;  nfhz;bUf;Fk; vd vjpu;ghu;f;fg;gLfpd;wJ.

vt;thwhapDk; CH
4
 ,y; cs;s ehd;F C - H gpizg;GfSk; vy;yh tifapYk; xj;jit.

MfNt cfe;j vLNfhs;> gpizg;G cz;lhtjw;F Kd;du; 2s, 2p Xgpw;wy;fs; fyg;gile;J

rkrf;jp> xNu tbtk; xNu gUkd; cs;s ehd;F mZ Xgpw;wy;fis cUthf;Ffpd;wd

vd;gNj. ,t;vz;zf;fU Xgpw;wy;fspd; “fyg;ghf;fk;” vd miof;fg;gLk;. fyg;ghf;fk;

vd;w vz;zf;fU ,d;wp CH
4
 %yf;$wpw;F jFe;j fl;likg;igf; nfhLg;gJ rhj;jpakd;W.

C-H gpizg;G 2s Xgpw;wiyg; gad;gLj;jpAk; 2p Xgpw;wiyg; gad;gLj;Jk;NghJ cUthFk;

rhu; epiyfisf; fUjp CH
4
 fl;likg;ig tpsf;FtJ rhj;jpakw;wJ.

gpd;tUk; fhuzpfs; mZ Xgpw;wy;fspd; fyg;ghf;fj;jpw;F Kf;fpakhdit.

1. fyg;ghf;fk; vd;w vz;zf;fU jdp xU mZtpw;F khj;jpuk; gad;gLj;j KbahJ

Mdhy; xU %yf;$wpy; Fwpj;j Xu; mZtpdhy; cUthf;fg;gLk; gpizg;ig

tpgupg;gjw;Fg; gad;gLj;jg;gLk;.

2. Mff;Fiwe;jJ ,U NtWgl;l tbtKk; rf;jpiaAk; cila ,U mZXgpw;wy;fs;

fyg;Gf;Fl;gl;Lf; fyg;G Xgpw;wy;fis cUthf;Ffpd;wd.

cjhuzk;: s Xgpw;wy; xd;W my;yJ  xd;Wf;F  Nkw;gl;l  p  Xgpw;wy;fSld;

fyg;gila KbAk;. ,f;fyg;Gfspy; <LgLk; Xgpw;wy;fs; xNu jd;ik

iaf; nfhz;bUf;fkhl;lhJ. vdNt mtw;wpd; tbtk;  Muk;g s, p

Xgpw;wy;fspd; tbtj;jpypUe;J NtWgLk;.

3. cUthFk; fyg;G Xgpw;wy;fspd; vz;zpf;if fyg;gpy; <Lgl;l mZ Xgpw;wy;fspd;

vz;zpf;iff;Fr; rkdhFk;. NtWgl;l rf;jp kl;lq;fspy; cs;s Xgpw;wy;fs; fyg;gile;

jpUg;gpDk; tpisT fyg;Ggpwg;G Xgpw;wy;fs; vy;yhk; rkrf;jp nfhz;litahff;

fhzg;gLk;. ,f;fyg;G Xgpw;wy;fs; Kg;gupkhz ntspapy; mtw;wpd; jpirNfhspy;

(orientation) kl;Lk; NtWgLk;. rf;jp> tbtk;> gUkd; Mfpatw;wpy; xd;iwnahd;W

xj;jpUf;Fk;.

4. xU Fwpj;j mZtpYs;s fyg;G gpwg;G Xgpw;wy; NtW xU mZtpd; fyg;Ggpwg;G

Xgpw;wYld; my;yJ fyg;gilahj mZ Xgpw;wYld; Nkw;nghUe;jp  gpizg;Gfis

cUthf;fyhk;.
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fyg;;ghf;fk; cz;ikahd ngsjpf nrad;Kiwad;W. MapDk; ,f; fw;gid nrad;Kiw

xU vz;zf;fUthfj; jug;gl;Ls;sJ.  ,t; vz;zf;fUtpd;gb %d;W tifahd fyg;ghf;fk;

fhgd; mZtpd; mUl;lg;gl;l epiyapy; rhj;jpakhdJ. mjd; RUf;fk; fPNo jug;gl;Ls;sJ.

1. s Xgpw;wYk; %d;W p Xgpw;wy;fSk; fyg;gile;J ehd;F sp3 fyg;Ggpizg;G

Xgpw;wy;fis cUthf;fy; (ehd;Kfp Nfj;jpu fzpjk;)

2. s Xgpw;wy; ,U p Xgpw;wy;fSld; fyg;gile;J %d;W sp2 fyg;G gpwg;G Xgpw;wy;fis

cUthf;fy; (jsKf;Nfhz Nfj;jpufzpjk;)

3. s Xgpw;wy; xU p Xgpw;wYld; fyg;gile;J ,U sp fyg;G gpwg;G Xgpw;wiy

cUthf;Fjy;  (Neu;Nfhl;L Nfj;jpufzpjk;)

cU 2.20   sp3, sp2, sp fyg;G gpwg;ghf;fk;









(a)

(b)

(c)

sp3 fyg;ghf;fk;

sp fyg;ghf;fk;

sp2 fyg;ghf;fk;

Xgpw;wy;fspd; mr;R
sp fyg;G
Xgpw;wy;fs;

fyg;gilahj p  Xgpw;wy;;fs;

fyg;gile;j

Xgpw;wy;fspd; mr;R

fyg;gilahj
p  Xgpw;wy;;fs;




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gpd;tUk; tiuglk; sp3, sp2, sp fyg;G Xgpw;wy;fspd; tbtk; s my;yJ  p ,d; rjtPj

,ay;G Mfpatw;iw xg;gpLfpd;wJ.

sp3 fyg;ghf;fk;  sp2 fyg;ghf;fk; sp fyg;ghf;fk;

s ,ay;G 25% 33.3% 50%

p ,ay;G 75% 66.6% 50%

cU 2.21 sp3, sp2, sp fyg;G Xgpw;wy;fis xg;gply;

(a) Kg;gupkhz ntspapy; sp3 fyg;G Xgpw;wy;fspd; jpirNfhs;/ xOq;fikg;G

(orientation)

xU ehd;KfpapDs; Xgpw;wy;fs; mikj;J mjd;  cr;rpia  Nehf;fpa tz;zk;

cs;sd. Xgpw;wy;fSf;fpilg;gl;l Nfhzk; 1090 28’ MFk;

(b) sp2 fyg;G Xgpw;wy;fspd; jpirNfhs; (orientation)

%d;W fyg;G gpwg;G Xgpw;wy;fspdJk;  mr;Rfs; xNu jsj;jpy; mike;Js;sJ.

fyg;G gpwg;G Xgpw;wy;fSf;fpilg;gl;l Nfhzk; 1200. fyg;gpy; <Lglhj p Xgpw;wy;fs;

fyg;G Xgpw;wy;fspd; jsj;jpw;Fr; nrq;Fj;jhf mike;Js;sJ.

(c) sp  fyg;G Xgpw;wy;fspd; jpirNfhs; / xOq;fikg;G  (orientation)

fyg;G  Xgpw;wy;fSf;fpilapyhd Nfhzk; 1800> vdNt ,U mr;RfSk; Neu;Nfhl;by;

mikAk;. fyg;Gg; gpwg;ghf;fj;jpy; <Lglhj ,U p Xgpw;wy;fs; xd;wpw;nfhd;W

nrq;Fj;jhf mikAk;;.

2.3.2 ,ul;il kw;Wk; Kk;ikg; gpizg;G cUthjy;

,U mZf;fSf;fpilapy; ,U gpizg;Gfs; fhzg;gLk;nghOJ xd;W  gpizg;G

kw;iwaJ gpizg;G. vjPd; %yf;$wpy; ,U fhgd; mZf;fSf;Fkpilapy; (CH
2
CH

2
)

,ul;ilg; gpizg;G cUthjiyf; fUJf. ,U fyg;G Xgpw;wy;fSf;fpilapy; Nkw;

nghUe;Jif eilngWk;nghOJ  gpizg;G cUthfpd;wJ. Xgpw;wy;fspd; gf;fthl;L

Nkw;nghUe;Jifapdhy; gpizg;G cUthfpd;wJ.

cU 2.22   sp2 fyg;Ggpwg;G Xgpw;wy;fs; mj;Jld; p Xgpw;wypd; jpirNfhs;

,U fyg;Ggpwg;G Xgpw;wy;fs; xNu mr;rpy; cs;sJ.

p Xgpw;wy;fspd; mr;Rf;fs; xd;Wf;nfhd;W rkhe;jukhdJ



 


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,U p  Xgpw;wy;fspd; mr;RfSk; xd;Wf;nfhd;W rkhe;jukhf cs;sjhy;. ,t; dumpbell

tbtkhd Xgpw;wy;fSf;fpilapy; gf;fthl;L Nkw;nghUe;Jif Vw;gLfpd;wJ. p  Xgpw;wy;fspd;

mr;Rfs; xd;Wf;nfhd;W rkhe;jukhf ,y;yhjnghOJ Xgpw;wy;fspd; Nkw;nghUe;Jiff;fhd

rhj;jpak; FiwT. NkNy cs;s tiuglj;jpy; ,U fyg;G Xgpw;wy;fs; Neu;Nfhl;by;

mike;Js;sd. vdNt ,tw;wpw;fpilapyhd Nkw;nghUe;Jif Neu;Nfhl;Lg; Nkw;nghUe;Jif

ahff; fUjg;gLk;.

cU 2.23   Xgpw;wy;fspd; Neu;Nfhl;L> gf;fthl;L Nkw;nghUe;Jiffs;

cU 2.24   gpizg;Gk;  gpizg;Gk;

vt;thW Kk;ikg; gpizg;G cUthfpd;wJ vd;gij fw;gjw;F vijdpy; (C
2
H

2
) ,U

fhgd; mZf;fSf;fpilapy; cs;s Kk;ikg;gpizg;igg; gad;gLj;jyhk;. Kk;ikg;gpizg;G

xU  gpizg;igAk; ,U  gpizg;Gf;fisAk; ,U fhgd;fSf;Fkpilapy; nfhz;Ls;sJ.

vijdpd; Y}apapd; fl;likg;Gf; fPNo fhl;lg;gl;Ls;sJ.

H - C  C - H





P Xgpw;wy;fs; - ,tw;wpd; mr;Rf;fs; xd;Wf;nfhd;W rkhe;jukhdit.

gf;fthl;L Nkw;nghUe;Jiff;F cl;gLfpd;wd.

(a) (b)

Neu;Nfhl;L Nkw;nghUe;Jif gf;fthl;L Nkw;nghUe;Jif

fyg;G Xgpw;wy;fspd; mr;Rfs; xNu Neu;Nfhl;by; cs;sjhy;

Neu;Nfhl;Lg; Nkw;nghUe;Jif









p Xgpw;wy;fSf;fpilapyhd gf;fthl;L Nkw;nghUe;Jif

gpizg;G %yf;$w;W Xgpw;wy;fs;

gpizg;G %yf;$w;W Xgpw;wy;fs;
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vijapdpy; cs;s xt;nthU fhgd; mZTk; ,U  gpizg;Gf;fis cUthf;Ffpd;wJ.

MfNt ,f;fhgd; mZf;fSk; sp fyg;Gilad. kpFjp ,U p Xgpw;wy;fspdJk; mr;Rf;fs;

xd;Wf;nfhd;W rkhe;jukhf cs;sd. mit gpd;tUk; cUf;fspy; njspthff; Fwpj;Jf;

fhl;lg;gl;Ls;sJ.

            

 p
y
 Xgpw;wy;fspd; mr;Rf;fs; xd;Wf;nfhd;W rkhe;jukhdit.

 p
z
Xgpw;wy;fspd; mr;Rf;fs; xd;Wf;nfhd;W rkhe;jukhdit.

 ,uz;L sp fyg;G Xgpw;wy;fs; x  mr;rpy;  xd;iwnahd;W Nehf;fpAs;sd. ,it

,uz;L fhgd; mZf;fspilNa gpizg;ig cUthf;Fk;.

cU 2.25  vijdpy; sp fyg;G Xgpw;wy;fspdJk; p Xgpw;wy;fspdJk; Nkw;nghUe;Jif

xU Fwpj;j  gpizg;ig cUthf;Fk; p Xgpw;wy;fspd; mr;Rf;fs; xd;Wf;nfhd;W

rkhe;jukhfTs;sJ. kw;iwa   gpizg;ig cUthf;Fk;  kpFjp p  Xgpw;wy;fs; Kjy;

  gpizg;ig cUthf;fpa Xgpw;wy;fSf;Fr; nrq;Fj;jhdit.  xU Kk;ikg; gpizg;gpy;

  gpizg;G ,yj;jpud; Kfpypd; fw;gid mr;Rfs; xd;Wf;nfhd;W nrq;Fj;jhf cs;sd.

2.2.3  gupTf; fl;likg;Gfs;

jug;gl;l xU %yf;$W my;yJ maDf;F xd;Wf;F Nkw;gl;l Y}apapd; fl;likg;Gf;fis

vOJtJ rhj;jpakhdJ. mt;Y}apapd; fl;likg;Gfs; gupTf; fl;likg;Gf;fs; vdg;gLk;.

mjw;fhd fhuznkdpd; gd;ikg; gpizg;Gf;fs; (,ul;il my;yJ Kk;ikg; gpizg;Gf;fs;)

,Uf;Fk;nghOJ mZf;fspd; xOq;fikg;gpy;; (%yf;$wpd; td;$L) khw;wk; Vw;glhky;

 gpizg;G ,yj;jpud; Kfpy;fspd; epiy khw;wkilayhk;.

,Ufhgd; mZf;fSf;Fkpilapy;

 gpizg;Gfis cUthf;Fk; p Xgpw;wy;fs;
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gpd;tUtd NO
2

- madpd; ,UgupT mikg;Gf;fs;.

cU 2.26  NO
2
-  madpd; gupT fl;likg;Gfs;

NO
2
- madpy; jdpr;Nrhb ,yj;jpuddpdJk; (vjpu; Vw;wj;ijAk;)   gpizg;G

,yj;jpud;fspdJk; epiyia khw;wp (kiwVw;wj;jpd; epiyia khw;wp) ,U gupTf;

fl;likg;Gf;fs; A iaAk; B iaAk;  tiuayhk;. ,U fl;likg;Gf;fs; A Ak; B Ak;

xj;jitahf ,Ug;gjhy; mtw;iw xd;wpypUe;J xd;iw  NtW gpupj;jwpa KbahJ.

gpd;tUk; cUf;fs; njspthf tise;j mk;Gf;Fwpapdhy; vt;thW xU mikg;G kw;w

mikg;ghf khWfpd;wJ vd;gij tpsf;Ffpd;wd. nghJthfj; jdpr;Nrhb ,yj;jpud;fspd;

my;yJ  ,yj;jpud;fspd; miritf; fhl;Ltjw;F tise;j mk;Gf;Fwp

gad;gLj;jg;gLfpd;wJ. mk;Gf;Fwpapd; jiyg;gFjp ,yj;jpud;fs; mirAk; ,lj;ijf;

Fwpf;Fk;.

cU 2.27  NO
2
-  madpdJ gupT mikg;G xd;W kw;iwajhf khWtijf; fhl;Lfpd;wJ.

guptpd; rpwg;gpay;Gfs;

(1) gq;F nfhs;Sk; fl;likg;Gfs; cz;ikahf ,Ug;gjpy;iy.trjpf;fhf tiuag;gl;l

fw;gidf; fl;likg;Gfs; MFk;. gupTf; fyg;G kl;LNk cz;ikahd %yf;$W

my;yJ madhFk;.

(2) rkkhd gupTf; fl;likg;Gfspd; guptpd; tpistpdhy; gupT myFfspd; gpizg;G

ePsq;fs; rkkhfpd;wJ.  (cjhuzk; O
3
. ,q;Nf O - O gpizg;Gfs; rkkhdit)

mj;Jld; vy;yh mZf;fSk; gupTf;F cl;gLk; myFfspw;F cupait.

(3) gupTf;fyg;G jho;rf;jpAilaJ.  mjdhy; guptpy; gq;Fnfhs;Sk; fl;likg;Gfs;

ahtw;wpYk; cWjp $baJ.

(4) rkkhd gupTf; fl;likg;Gfs;> gupTf; fyg;gpw;Fr; rkkhfg; gq;fspf;Fk;.

(5) rkkw;w gupTf; fl;likg;Gfs; rkkw;wjhfTk; mj;Jld; cWjp$ba fl;likg;Gf;

$LjyhfTk; gq;fspg;Gr; nra;Ak;.

(a) (b)

(a)         (b)
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Kiwikahd Vw;wq;fs; (Formal charges)

xU %yf;$wpYs;s my;yJ gy; mZ madpYs;s mZtpd; fUJNfhs; uPjpahd

Vw;wk; Kiwikahd Vw;wkhFk;. xU %yf;$W my;yJ madpd; Y}apapd; fl;likg;gpy;

cs;s xt;nthU mZtpdJ Kiwikahd Vw;wk; g+r;rpakhf my;yJ g+r;rpaj;ij

mz;kpj;jpUf;Fk; NghJ mf;fl;likg;Gr; rf;jpuPjpahf cfe;j fl;likg;ghf mikAk;.

gpd;tUk; gbfs; Kiwikahd Vw;wj;ijf; (FC) fzpg;gpLtjw;F cjTk;.

1. FC = ($l;lvz;) - (gpizg;Gf;fspd;  +  [(gpizgpy; <Lglhj ,yj;jpud;fspd;

vz;zpf;if   vz;zpf;if e-)]

mad;fspd; cz;ikahd Vw;wj;jpypUe;J mtw;iwg; gpupj;jwptjw;F Kiwikahd

Vw;wq;fs; + my;yJ - ,dhy; gpujpepjpj;Jtg;gLj;jg;gLk;.

2. Y}apapd; #j;jpuj;jpy;> Xu; mZ Mtu;j;jdf; $l;nlz;Zf;Fr; rkkhd gpizg;Gfisf;

nfhz;bUf;Fk;nghOJ Kiwikahd Vw;wk; g+r;rpakhf ,Uf;Fk;.

3. I. xU %yf;$wpy; Kiwikahd Vw;wq;fspd; $l;Lj;njhif g+r;rpak;.

II. gy;mZ  madpy;  Kiwikahd  Vw;wq;fspd;  $l;Lj;njhif  madpd;

Vw;wj;jpw;Fr; rkk;.

cjhuzk;:

NH
3
 ,y; N mZ 3 gpizg;Gfis cilaJ. mj;Jld; 2 gpizg;gpy; <Lglhj ,yj;jpud;

fisAk; nfhz;Ls;sJ.

NH
3
 ,y; cs;s N f;F>

FC = ($l;lvz;) - (gpizg;Gf;fspd;   + [(gpizg;gpy; <Lglhj ,yj;jpud;fspd;

vz;zpf;if  vz;zpf;if)]

      = 5  -  (3 + 2) = 0

mNkhdpahtpYs;s N ,d; kPJ Kiwikahd Vw;wk; 0.

NH
3
 ,y; cs;s H f;F>

FC = ($l;lvz;) - (gpizg;Gf;fspd;   + [(gpizg;gpy; <Lglhj ,yj;jpud;fspd;

vz;zpf;if  vz;zpf;if)]

      = 1 - (1 + 0) = 0

mNkhdpahtpYs;s H mZtpd; Kiwikahd Vw;wk; 0.

N ,dJk; H ,dJk; Kiwikahd Vw;wk; mNkhdpahtpy; g+r;rpak;.

vdNt Kiwikahd Vw;wq;fspd; $l;lj;njhif g+r;rpak;.
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mNkhdpak; madpy; N mZtpd; Kiwikahd Vw;wk; (NH
4
)+

(NH
4
)+ madpy; N mZ 4 gpizg;GilaJ. gpizg;gpy; <Lglhj ,yj;jpud;fs;

,y;iy.

(NH
4
)+ madpy; N mZtpd; Kiwikahd Vw;wk;.

FC = ($l;lvz;) - (gpizg;Gf;fspd;   + [(gpizg;gpy; <Lglhj ,yj;jpud;fspd;

vz;zpf;if      vz;zpf;if)]

      = 5 - (4 + 0) = +1

Kd;du; fhl;bathW H mZtpd; Kiwikahd Vw;wj;ijf;  fzpf;Fk;NghJ g+r;rpakhf

mikAk;.  vdNt Kiwikahd Vw;wq;fspd; $l;Lj;njhif (NH
4
)+ maDf;F 1.

(1) xU %yf;$wpw;F my;yJ madpw;F kpfTk; nghUj;jkhd #j;jpouj;jpy; xt;nthU

mZtpYk; cs;s Kiwikahd Vw;wk; g+r;rpakhf my;yJ g+r;rpaj;ij mz;kpj;jjhf

tpUf;Fk;.

(2) Kiwikahd kiwNaw;wk; kpd;ndjpu;j;jd;ik $ba mZf;fspy; fhzg;gLtJ

kpfTk; Vw;Wf;nfhs;sj;jf;fJ.

(3) Y}apapd; fl;likg;gpy; cs;s mLj;jLj;Js;s mZf;fs; xNu FwpaPLs;s Kiwik

ahd Vw;wk; ,Uf;Fkhapd; mJ jpUj;jkhd gpujpepjpj;Jtk; md;W. (mUfUNf

Vw;w tpjp)

,g;NghJ ehk; Y}apapd; fl;likg;Gfis vOJNthk;. iej;jpNuhiry;FNshiul;by;

(NOCl) cs;s mZf;fSf;F Kiwikahd Vw;wj;ijf; Fwpf;fTk;.  (NOCl - Nrjdj;

njhFg;Gfspy; mbf;fb gad;gLj;jg;gLk; gjhu;j;jk;) ,q;F FNshupd; mZTk; xl;rprd;

mZTk; N mZTld; gpize;Js;sJ. ,J Y}apapd; fl;likg;G ml;lktpjpiag; g+u;j;jp

nra;fpwJ.

Cl f;F FC = 7 – (2 + 4) = +1 Cl f;F FC = 7 – (1 + 6) = 0

N f;F FC  = 5 – (3 + 2) = 0 N f;F  FC  = 5 – (3 + 2) = 0

O f;F FC  = 6 – (1 + 6) = -1 O f;F  FC  = 6 – (2 + 4) = 0

Y}apapd; #j;jpuk; (b) tpUk;gj;jf;fJ.

(a) (b)
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gupTfl;likg;Gfspd; cWjpj;jd;ikia kjpg;gpLtjw;fhd tpjp

(1) mjp$ba cWjpj;jd;ikAila gupTf; fl;likg;G kpff; Fiwe;j Kiwikahd

Vw;wj;ijAk; $ba vz;zpf;ifahd gq;fPl;Lg; gpizg;igAk; nfhz;bUf;Fk;.

gupTf;fyg;G fl;likg;Gf;F mJ $ba gq;fspg;Gr; nra;Ak;. gpizg;Gfspd; cr;r

vz;zpf;ifAk; ml;lk tpjpiag; g+u;j;jp nra;jYk; xd;Wld; xd;W neUq;fpr;

nry;Yk;.

(2) mLj;jLj;j mZf;fspd; xNu Kiwikahd Vw;wj;ijf; nfhz;l fl;likg;G

cWjpaw;wJ.

(3) vjpu;jd;ikahd Kiwikahd Vw;wk;  mZf;fspy; ,lg;gLk;nghOJ Neu; Vw;wk;

kpd;Neu;j;jd;ikAila %yfj;jpYk; vjpu; Vw;wk; kpd;ndjpu;j;jd;ikAila

%yfj;jpYk; ,lg;gLk;.

(4) kpd;ndjpu; ,ay;G $ba mZf;fshd F   kw;Wk; O  ,y; Neu;Vw;wk; ,lg;gbd;

mf;fl;likg;G cWjpaw;wJ.

cU 2.28 ,y; iej;jpNuw;W madpd; (NO
3

2) gupTf; fl;likg;Gf;fspd; cUthf;fk;

fhl;lg;gl;Ls;sJ.

(a)  (b)   (c)

cU: 2.28  NO
3

- madpd; gupT mikg;Gfs; xd;wpypUe;J kw;iwajhf khw;wkiljy;

vy;yhg; gupTf; fl;likg;GfSk; rkkhdit. mjdhy; mtw;wpd; cWjpj; jd;ik rkkhdit.

,it gupTf; fyg;Gf; fl;likg;gpw;F rkkhd gq;fspg;ig toq;Fk;.

N
2
O ,d; gupTf; fl;likg;Gfs; gpd;tUkhW jug;gl;Ls;sJ. ,g;gupTf; fl;likg;Gfs;

ml;lk tpjpiaj; jpUg;jpg;gLj;Jfpd;wd.

                         (a)                            (b)                           (c)

cU 2.29  N
2
O d; gupT fl;likg;Gfs;
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vt;thwhapDk; Kiwikahd Vw;wq;fspd; mbg;gilapy;> ,g;gupTf; fl;likg;Gf;fspd;

cWjp rkkhdit md;W. tpjp (3) ,d;gb fl;likg;G (b)  gupTf; fyg;Gf; fl;likg;gpw;F

Fiwthd gq;fspg;ig toq;Ffpd;wJ. (a) kw;Wk; (c)  fl;likg;Gf;fs;> fl;likg;G (b)

cld; xg;gpLk;NghJ cWjpahdit. Mjyhy; (a) kw;Wk; (b)  fl;likg;Gf;fs; gupTf;

fyg;Gf; fl;likg;gpw;F gpujhd gq;fspg;ig toq;Ffpd;wd.

fhgNdw;W mad; ,d; gupTf; fl;likg;Gfs; (CO
3

2-) cU 2.30 ,y; fPNo jug;gl;Ls;sJ.

cU 2.30  CO
3

2- d; xU gupTf; fl;likg;G kw;wjhf khw;wKWjy;

fhgNdw;W maDf;fhd Nenuhj;j gupTf; fl;likg;Gfs; gpd;tUkhW:

cU 2.31  CO
3

2- madpd; gupT fl;likg;G

gupT fyg;G mikg;ig tpsf;Ftjw;F fhgNdw;W madpd; gupT mikg;Gfisg;

gad;gLj;jyhk;.  fhgNdw;W mad;fspd; gupT mikg;Gf;fisf; fUJk;nghOJ xt;nthU

xl;rprd; mZitAk; #o;e;J Mff;Fiwe;jJ ,U jdpr;Nrhb ,yj;jpud;fs; cz;L.

gupT mikg;Gf;fs; cUthFk; nghOJ  gpizg;gpd; epiy khWk;nghOJ %d;whtJ

jdpr;Nrhb ,yj;jpud; xl;rprd; mZf;fspy; ,Uf;fyhk;  my;yJ ,y;yhJ ,Uf;fyhk;.

 ,yj;jpud; Kfpypd; epiy khw;wkiltjhy; C - O gpizg;gpd; ,yj;jpud; Kfpy; %d;W

C - O gpizg;GfSf;Fk; Xuplg;glhJs;sJ. CO
3

2- ,d; gupTf;fyg;Gf; fl;likg;Gf; fPNo

jug;gl;Ls;sJ. Xuplg;glhj ,yj;jpud; Kfpy; C - O gpizg;gpy; Gs;sp - xw;iwg;gpizg;ghy;

Fwpg;gplg;gl;Ls;sJ.
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%d;W gupTf;fl;likg;Gf;fspd; tpisit ,t;tiuglk; %yk; vLj;Jf; fhl;lyhk;.

gpizg;G tupir CO
3

2- ,y; 1½ (2/3).

                        

        (a)         (b)

cU 2.32 (a)  CO
3
2-  madpd; gupT fyg;Gf;fl;likg;G Vw;wq;fs; cld;

                    (b)  CO
3
2- ,d; gupTf; fyg;Gf; fl;likg;G KbT mZf;fspy;

fyg;Gf; fl;likg;G tiutjw;F rkkhd gupTf; fl;likg;Gfs; gad;gLj;jp ,Uf;Fk;NghJ

kl;Lk; NkYs;s gupTf; fl;likg;Gfspy; jdpj;jdp mZf;fspy; cs;s Vw;wq;fs;

Vw;Gilajhff; fhzg;gLk;. (cjhuzk;:- O
3
> NO

3
- > CO

3
2- > NO

2
-) vt;thwhapDk; rkr;rPuw;w

%yf;$Wfs; /  mad;fSf;F (cjhuzk;:- N
2
O> S

2
O

3
2-) ,J Vw;GilaJ my;y.

XNrhd; %yf;$wpd; ,U gupT mikg;GfisAk; fPNo fhl;bathW vLj;Jf; $wyhk;.

cU 2.33 XNrhdpd; gupTf; fl;likg;Gfs;

XNrhdpYs;s ,U gpizg;G ePsq;fSk; rkk;. vdNt XNrhdpd; fl;likg;G ,UgupT

mikg;GfspdJk; ,izf;fg;gl;l mikg;G vdf; fUjyhk;. mt;tikg;Gf; fPNo vLj;Jf;

fhl;lg;gl;Ls;sJ.

         

(a)        (b)

cU 2.34 (a)  O
3   
,d; gupTf; fyg;Gf; fl;likg;G Vw;wj;Jld;

                    (b)  O
3    
,d; gupTf; fyg;Gf; fl;likg;G Kbtpl /  ika mZf;fspy; Vw;wk;

 ,y;yhjthW
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kw;Wk; vd;gdtw;wpd; gupTf; fyg;Gf; fl;likg;GfSk; NkYs;stw;iw xj;jit. ,it

fPNo cU 2.35 kw;Wk; 2.36 ,y; Kiwg;gb jug;gl;Ls;sJ.

(a)             (b)

cU 2.35 (a)  NO
3
-
   
,d; gupTf; fyg;Gf; fl;likg;G Vw;wj;Jld;

                    (b)  NO
3
-
  
,d; gupTf; fyg;Gf; fl;likg;G Kbtpl /  ika mZf;fspy; Vw;wk;

 ,y;yhjthW

        

    (a)                 (b)

cU 2.36 (a)  NO
2
-
   
,d; gupTf; fyg;Gf; fl;likg;G Vw;wj;Jld;

                    (b)  NO
2
-
  
,d; gupTf; fyg;Gf; fl;likg;G Kbtpl /  ika mZf;fspy; Vw;wk;

 ,y;yhjthW

2.3.4 %yf;$Wfspd; KidTj; jd;ikapy; kpd;ndjpu;j; jd;ikapdJk; Nfj;jpu

fzpj xOq;fikg;gpdJk; jhf;fk;.

,urhadg; gq;fPl;Lg; gpizg;ig cUthf;Fk; mZf;fSf;fpilapyhd kpd;ndjpu;j;jd;ik

NtWghL cau;thf ,Ug;gpd; ,yj;jpud; Kfpy; Kidthf;fk; milAk; vdf; fUjg;

gLfpd;wJ. Kidthf;fk; mile;j gq;fPl;Lg; gpizg;G ,yj;jpud;fs; kpd;ndjpu;j;jd;ik

$ba %yfj;jpw;F mz;ikapy; fhzg;gLtjw;fhd epfo;;jfT cau;T MFk;.

kpd;ndjpu;j;jd;ik NtWghL gpizg;gpd; KidTj; jd;ikiaj; jPu;khdpg;gjpy;

,d;wpaikahj gq;F tfpf;fpd;wJ. MfNt cau;e;j kpd;ndjpu;j;jd;ik NtWghL cau;e;j

KidTj;jd;ik. vt;thwhapDk; xU KO %yf;$wpd; KidTj;jd;ikiaf; fUJk;nghOJ

%yf;$wpd; tbtKk; Kf;fpaj;Jtk; ngWfpd;wJ.  cjhuzkhf C = O gpizg;G

KidthdJ> vdpDk;  CO
2
 %yf;$W Kidtw;wJ. CO

2
 %yf;$wpd; Neu;Nfhl;L

tbtNk ,jw;Ff; fhuzkhf mikfpd;wJ. mNjNghd;W C - Cl gpizg;G

KidTj;jd;ikAilaJ. Mdhy; CCl
4
 %yf;$W Kidtw;wJ> Vnddpy; rkr;rPuhd

ehd;Kfp tbtj;ij %yf;$W nfhz;bUg;gjhy; MFk;. xU %yf;$wpy; gpizg;Gf;fs;

KidTw;W ,Ug;gpDk; > %yf;$W rkr;rPuhf ,Uf;Fk;nghOJ > mjd; ,U KidTj;

jpUg;Gj;jpwd; g+r;rpak; MFk;.
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Kidtw;w %yf;$WfSf;F xU %yfj;jpd; <uZ %yf;$Wfs; (Cl
2
, O

2
, N

2
, F

2
, etc)

cjhuzkhFk;. ,k;%yf;$Wfspd; gpizg;Gf;fs; Kidtw;w gq;fPl;Lg; gpizg;GfSf;F

cjhuzq;fshf mikAk;.

cU 2.37 CCl
4
, CO

2
 ,d; %yf;$Wfs;

2.3.5  ,UKidTj; jpUg;Gj;jpwd;

xw;iwg; gpizg;igf; nfhz;Ls;s HCl %yf;$iwf; fUJk;nghOJ ,t;vz;zf;fU

njspthfpd;wJ.KidTj;jd;ikAila %yf;$wpy; > %yf;$wpd; xU Kidtpy; kiw

KidT cUthfpd;wJ. Neu;KidT %yf;$wpd; kw;w Kidtpy; cUthfpd;wJ. mjd;gb

HCl %yf;$wpd; vjpu;KidT Cl mZtpYk;> Neu;KidT H mZtpYk; cs;sJ.

KidT gpizg;Gfisf; Fwpg;gjw;fhd Kiw fPNo jug;gl;Ls;sJ.

+H         Cl-

,UKidthdJ ~      | ,t;thW Fwpf;fg;gLk;. mk;Gf;Fwpapd; jiy %yf;$wpd; vjpu;

Kidit Nehf;fpAs;sJ.

+H          Cl-

cjhuzk;:

xU %yf;$wpy; epiyahd ,UKidT ,Ug;gpd; xt;nthU KidtpYk; fhzg;gLk;

Kidthf;fj;jpd;; gUkd; rkdhf ,Ug;gjhy; kpd;rhu;ghf eLepiyahd %yf;$W

cUthfpd;wJ.  ,UKidTj; jpUg;Gj;jpwd; Kidtpd; Vw;wj;jpd; gUkid (Vw;wg;

gpupg;ig ) ,UmZf;fSf;fpilapyhd J}uj;jhw; ngUf;Ftjd; %yk; fzpf;fg;gLfpd;wJ.

HCl %yf;$iwf; fUJk;nghOJ rkr;rPuw;w  ,yj;jpud; Kfpy; fhzg;gLtjhy; xU

KidT H mZtpYk; kw;w KidT Cl mZtpYk; mike;Js;sJ. HCl mZtpd; ,U

KidTj; jpUg;Gjpwidg; gpd;tUkhW fzpg;gplyhk;.

 ,UKidTj; jpUg;Gj;jpwd; ( )  = Kidtpd; Vw;wk; ( )   gpizg;G ePsk; ( )r
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NkYs;s rkd;ghl;by;  fs; myF $Nyhk; (C)  kw;Wk; r   ,d; myF kPw;wu; (m).

MfNt ,UKidTj; jpUg;gj;jpd; myF Cm   MFk;.

%yf;$Wfspd; ,UKidTj;jpwd; /  ,UKidTj; jpUg;gk; (,J xU fhtpf; fzpakhFk;.

,J gUkd;> jpir ,uz;ilAk; nfhz;lit.) toikahf nlig (debye) (D) vDk;

myfpy; Fwpg;gplg;gLk;. 1 D MdJ 3.34   10-30 Cm ,w;Fr; rkdhdJ.

1 D = 3.34   10-30 Cm

2.3.6  kpd;ndjpu;j; jd;ikapd; gUkdpy; jhf;fj;ij Vw;gLj;Jk; fhuzpfs;

%yfnkhd;wpd; kpd;ndjpu; ,ay;G> %yfk; cs;s #oypdhy; rpwpjsT khw;wkilaf;

$bathW jq;fpAs;sJ. ,Ug;gpDk; toik Nghd;W ,k;khw;wk; xU khwpypahf vLj;Jf;

nfhs;sg;gLk;. kpd;ndjpu; ,ay;gpd; Mjpf;fk; nrYj;Jk; ehd;F Kf;fpa fhuzpfs; fPNo

jug;gl;Ls;sd.

 fyg;G:

- s  gz;G $Lk;NghJ kpd;ndjpu; ,ay;G $Lk;.

- C ,d; kpd;ndjpu; ,ay;G:    C(sp3) < C(sp2) <  C(sp) < C

- vdNt CH
4
, C

2
H

4
 kw;Wk; C

2
H

2
  ,y; C  mZf;fspd; kpd;ndjpu; ,ay;G mjpfupf;Fk;

xOq;F CH
4  

<  C
2
H

4
  <  C

2
H

2
 MFk;.

 Vw;wk;:

cjhuzk;:-  N  ,d; kpd;ndjpu; ,ay;G: NH2- < NH
3
  < NH

4
+

,q;F vy;yh  N   mZf;fSk; sp3  fyg;Gilad. kpd;ndjpu; ,ay;G N- < N < CN+@

cau; Neu; Vw;wj;ijf; nfhz;l mZ>  eLepiy  mZitf;  fhl;bYk;  $ba

kpd;ndjpu; ,ay;igf; nfhz;bUf;Fk;. eLepiy mZthdJ> kiw Vw;wk; nfhz;l

mirit kpd;ndjpu; ,ay;igf; nfhz;bUf;Fk;.

 xl;rpNaw;w vz;:

H
2
S, SO

3
2-  kw;Wk; SO

4
2- ,y; S mZf;fs; ahtw;wpdJk; fyg;G sp3 kw;Wk; S mZf;fspy;

cs;s kpd;Ndw;wk; g+r;rpakhFk;. S  ,d; fyg;G kw;Wk; Vw;wk; vd;gd Nkw;$wg;gl;l

vy;yh ,dq;fspYk; rkkhdit. vdNt S  ,d; kpd;ndjpu; ,ay;G NkYs;s ,dq;

fspy; xl;rpNaw;w vz;zpdhy; jPu;khdpf;fg;gLk;. H
2
S, SO

3
2-  kw;Wk; SO

4
2- ,y; S ,d;

xl;rpNaw;w vz;fs; KiwNa -2, +4 kw;Wk; +6  MFk;. eLepiy mirTld; xg;gpLk;

NghJ cau; Neu; Vw;wk; nfhz;l mZ $ba kpd;ndjpu; ,ay;igf; nfhz;bUf;Fk;.

vdNt S  ,d; kpd;ndjpu; ,ay;G H
2
S < SO

3
2-  < SO

4
2-  Mff; fhzg;gLk;.
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 %yf;$wpy; fUjg;gLk;  mZTld;  ,izf;fg;gl;Ls;s Vida mZf;fspd;

,ay;Gfs;

cjhuzk;:-  C  ,d; kpd;ndjpu; ,ay;G CF
4
 ,y; cau;thff; fhzg;gLk;. CCl

4

cld; xg;gpLk;NghJ cau; kpd;ndjpu; ,ay;Gs;s GNshupd; mZ

ehd;F GNshupd; mZf;fs;> ehd;F FNshupd; mZf;fs; ,ize;

Js;s fhgd; mZitf; fhl;bYk; $basT Neu; Vw;wk; nfhz;ljhf

khw;Wk;. ,jdhy; GNshupd; mZf;fs; ,ize;Js;s fhgd; mZtpd;

kpd;ndjpu; ,ay;G cau;j;jg;gLk;.

xj;j %yfj;jpd; xU mZ> NtWgl;l %yf;$wpy; fhzg;gLk;NghJ> mt;tZtpw;F

Nkw;gb tpjpKiwfisg; gpuNahfpf;Fk;NghJ mZtpd; Vw;wj;ijf; fhl;bYk;> mjd;

fyg;gpw;F Kd;Dupik toq;fg;gly; Ntz;Lk;. mZf;fspd; fyg;G tif rkkhdit

vdpy; Vw;wj;jpd; mbg;gilapy; Kd;Dupik toq;fg;gly; Ntz;Lk;. cjhuzkhf NH
3
,

NH
4
+ vd;gdtw;wpy; iejurd; mZtpd; fyg;G xj;jit. vdNt iejurd; mZtpd;

kpd;ndjpu; ,ay;G Vw;wj;jpd; mbg;gilapy; jPu;khdpf;fg;gly; Ntz;Lk;;. NH
3
 ,y; iejurd;

mZ eLepiy (Vw;wk;)ahdJ. NH
4

+ fs; iejurd; mZ Neu; Vw;wk; nfhz;lJ.

kpd;ndjpu; ,ay;G nfhz;ljhff; fhzg;gLk;.

,jidg; Nghd;W xU mZtpd; fyg;G kw;Wk; Vw;wk; vd;gd rkkhdit vdpd;> mLj;j

xl;rpNaw;w vz;izf; fUj KbAk;. cjhuzkhf CH
3
F kw;Wk; CH

4
 vd;gdtw;wpy; fyg;G

kpd;Ndw;wq;fs; vd;gd rkkhdit. CH
3
F, CH

4 
 ,y; fhgdpd; xl;rpNaw;w vz;fs;

KiwNa -2 ck; -4 ck; MFk;. vdNt C  mZtpd; kpd;ndjpu; ,ay;G xl;rpNaw;w

vz;iz mbg;gilahff; nfhz;L xg;gpl KbAk;. vdNt  CH
3
F  ,y; cs;s fhgd;

mZtpd; kpd;ndjpu; ,ay;G ($ba xl;rpNaw;w vz;izf; nfhz;lJ). CH
4 
 ,y; cs;s

fhgd; mztpd; kpd;ndjpu; ,ay;gpYk; (Fiwe;j xl;rpNaw;w vz;izf; nfhz;lJ)

cau;thff; fhzg;gLk;.

fyg;G Vw;wk; kw;Wk; xl;rpNaw;w vz; rkkhfTs;sNghJ kw;iwa mZf;fspd; tpisitf;

fUj KbAk;. cjhuzkhf CHCl
3
, CHF

3
 vd;gdtw;wpy; fhgd; mZtpd; kpd;ndjpu;

,ay;ig mtw;Wld; ,ize;Js;s kw;iwa mZf;fs; rhu;ghfj; jPu;khdpf;f KbAk;.

(fyg;G Vw;wk;> xl;rpNaw;w vz; ,t;tpU fhgd; mZf;fSf;Fk; rkkhdit.) vdNt

,q;F CHF
3   
,y; cs;s fhgd; mZ CHCl

3  
,y; cs;s fhgd; mZtpYk; $ba

kpd;ndjpu; ,ay;G nfhz;lJ.

2.4 mad; gpizg;G /  mad; ,ilj;jhf;fk;

Neu; mad;fSf;Fk; kiw mad;fSf;Fkpilapy; Vw;gLk;; epiykpd;dpaw; ftu;r;rpapdhy;

mad; gpizg;G cUthfpd;wJ. ,q;F Neu; mad;fSk; vjpu; mad;fSk; epiyahd

Fwpj;j xOq;fikg;gpy; mLf;fg;gl;L jpz;k epiyapy; ‘rhyf fl;likg;G’ vd;W

miof;fg;gLk; mikg;ig cUthf;Fk;. ,q;F xt;nthU NeuaDk; Fwpj;j vz;zpf;ifahd



                 f.ngh.j.(c/j) ,urhadk;: myF 2   fl;likg;Gk; gpizg;Gk;

84

vjpu; Vw;wk; nfhz;l mad;fshy; #og;gl;bUf;Fk;. mj;Jld; kWjiyahfTk; fhzg;gLk;.

NaCl rhyfj;jpy;  xt;nthU Na+ maDk; 6Cl- mad;fshYk;  xt;nthU Cl- maDk;

6 Na+ mad;fshYk; #og;gl;bUf;Fk;.

cU 2.38 NaCl  rhyf fl;likg;G

mad; rhyfj;jpy; fw;wad;fs; jhd; rpwpaitahf ,Ug;gjhy; mtw;wpd; ,yj;jpud;

Kfpy; fUNthL td;ikahf ,izf;fg;gl;Ls;sJ. mad; rhyfj;jpy; mdad;fs; ngupjhf

,Ug;gjhy; mtw;wpd; ntspNahl;L ,yj;jpud;fs; fw;waDld; xg;gpLk;NghJ jsu;thfg;

gpizf;fg;gl;Ls;sJ. ntsp kpd;Gyq;fshy; md;dad;fspd; ,yj;jpud; Kfpypd; tbtk;

,yFthf khw;wg;glf;$baJ. Neu; kpd;Gyk; nry;thf;Fr; nrYj;Jk;NghJ  ngupa

md;dad;fspd; ,yj;jpud; Kfpypd; tbtk; ,yFthfg; ghjpf;fg;gLk;. xU fw;wad;

kpd;Gyj;jpd; typikapdhy;  md;dad; xd;wpd; ,yj;jpud; Kfpiyj;  jd;id Nehf;fp

,Of;Fk; Mw;wy; cilaJ. ,t; Mw;wy; Kidthf;Fk; tY vd miof;fg;gLk;. xU

md;daid Nehf;fp fw;wad; nry;Yk;NghJ mjd; Neu; kpd;Gyj;jpdhy;  Nfhstbtkhd

md;dadpd; ,yj;jpud; Kfpy; Kl;il tbtkhf khw;wkilAk; jpwd; KidthFk;

jpwd; vdg;gLk;.

Kidthf;fk; mw;w epiy Kidthf;fg;gl;l epiy

,yl;rpa epiy

fw;wadpd; Kidthf;Fk; tY> md;daid Kidthf;fg; NghJkhdjd;W fw;wad;

rpwpjhfTk; cau; Vw;wKk; cs;sjhf ,Uf;Fk;nghOJ Kidthf;Fk; tY cau;T.

        Li+                  Na+                   K+           Rb+   Cs+

fw;wadpd; gUkd; mjpfupf;fpd;wJ.

Kidthf;Fk; tY FiwtilfpwJ.
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+1                                         +2                                   +3

fw;wadpd; Vw;wk; mjpfupf;fpd;wJ.

fw;wadpd; gUkd; Fiwfpd;wJ.

Vw;w mlu;j;jp mjpfupf;fpd;wJ.

Kidthf;Fk; tY mjpfupf;fpd;wJ.

F-                          Cl-                               Br-                  I-

md;dadpd; gUkd;; mjpfupf;fpd;wJ.

Kidthf;Fk; jpwd; mjpfupf;fpd;wJ.

-1                                   -2                                         -3

md;dadpd; Vw;wk; mjpfupf;fpd;wJ.

md;dadpd; gUkd; mjpfupf;fpd;wJ.

KidthFk; tY mjpfupf;fpd;wJ.
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mad; ,ay;gsT> gq;fPl;L ,ay;gsT Mfpad Kidthf;fj;jpy; jq;fpAs;sJ.

(Kidthf;Fk; jpwdpYk; KidthFk; jpwdpYk;)

Kidthf;fk; gpd;tUtdtw;why; mjpfupf;Fk;.

1.  fw;wadpd; cau; Vw;wKk; rpwpa gUkDk;

2.  md;dadpd; cau; Vw;wKk; ngupa gUkDk;

2.5 cNyhfg; gpizg;Gf;fs;

nghJthf vspa gq;fPl;Lg; gpizg;igf; nfhz;l rpwpa %yf;$Wfs; mad; Nru;itfSld;

xg;gpLk;nghOJ jho; nfhjpepiyAilait. mad; jpz;kq;fs; kpd;idj; jpz;k epiyapy;

kpd;flj;Jk; jpwd; mw;wit. Mdhy; jputepiyapy; kpd;idf; flj;Jgit. ntt;NtW

cNyhfq;fspd; cUFepiy tp];jhukhfg; gutpAs;sd. cNyhfq;fs; jpz;kk;> jputk;

vd;w epiyAld; rk;ge;jg;glhj ed;kpd;flj;jpfs;. cjhuzkhf ,urj;jpd; (Hg) cUFepiy

jho;thdJ. (-390C). jq;Fjdpd; cUFepiy 34100C. vy;yhf; fUj;jhf;fq;fspYk;

jputNrhbak; mjd; cau; ntg;gf; flj;Jk; nfhs;ssT fhuzkhff; Fsp&l;bahfg;

gad;gLfpwJ. cNyhfq;fSf;fpilapy; fhzg;gLk; ,t;NtWghl;ilg; gq;fPl;L> mad;

gpizg;Gfspd; khjpupAUf;fisf; nfhz;L tpsf;fKbahJ.

cNyhfg;gpizg;gpd; khjpupAU Paul Kart Ludwig Drude dhYk; Hendrik Lorentz dhYk;

thAf;fspd; elj;ijapd; ,af;f khjpupAUit mbg;gilahff; nfhz;L gpNuupf;fg;gl;lJ.

,k;khjpupAUtpd;gb cNyhf mZf;fs; tYtsT Xl;L ,yj;jpud;fis cNyhfg;

gpizg;ig cUthf;Ftjw;F ,og;gjhy; Neu; Vw;wKs;s mad;fis  cUthf;Ffpd;wd.

MfNt ngUk; vz;zpf;ifahd mZf;fshy; tpLtpf;fg;gLk; tYtsT Xl;L

,yj;jpud;fshy; khngUk; ,yj;jpud; Kfpy; cUthf;fg;gLfpd;wJ. ,t;tpyj;jpud; Kfpy;Neu;

mad;fSf;fpilapy; cUthFk; js;Sif tpiriar; rkhspj;J cNyhf mad;fisr;

rhyf mikg;gpy; itj;jpUf;fpd;wJ. Neu; mad;fshy; Md rhyfj;ij epiyahf;Ftjw;fhf

,yj;jpud;fs; njhlu;e;J rhyf fl;likg;gpy; mire;j tz;zk; ,Uf;Fk;. Neu;mad;fSf;Fk;

Kidthf;fk; mjpfupf;fpd;wJ.

mad; ,ay;G FiwfpwJ.

gq;fPl;L ,ay;G mjpfupf;fpd;wJ.
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,yj;jpud; Kfpypw;Fk; ,ilapyhd epiykpd; ftu;r;rp tpir cNyhfg; gpizg;G vdg;gLk;.

cNyhfg; gpizg;gpd; gyk; Kjd;ikahf %d;W Kf;fpa fhuzpfspy; jq;fpAs;sJ.

 cNyhfg; gpizg;ig Vw;gLj;Jtjw;F mZf;fshy; toq;fg;gLk; ,yj;jpud;fspd;

vz;zpf;if.

cjhuzkhfr; Nrhbak; mZ tYtsT Xl;by; xU ,yj;jpuid kl;Lk;

nfhz;bUg;gjhy; xU ,yj;jpuid kl;Lk; cNyhfg; gpizg;gpw;F toq;ff;$bajhf

cs;sJ. Mdhy;; kfdPrpak; ,U ,yj;jpud;fis cNyhfg;gpizg;gpw;F toq;Ffpd;wJ.

mZtpdhy; cNyhfg; gpizg;gpw;F toq;;fg;gLk; ,yj;jpud;fspd; vz;zpf;if

mjpfupf;f cNyhfg; gpizg;gpd; td;ik mjpfupf;fpd;wJ.

 mad;Miu

fw;wad; Miu mjpfupf;f ,yj;jpud; Kfpypd; ,yj;jpud; mlu;j;jp  Fiwfpd;wikahy;

cNyhfg; gpizg;G eyptilfpd;wJ

 mad; jd;ik

,J ve;jstpw;F tYtsT Xl;L ,yj;jpuid xU cNyhfg; gpizg;gpw;F ,yj;jpuid

toq;Ffpd;wJ vd;gijf; fUJfpd;wJ.  cjhuzkhfr;  Nrhbak;  tYtsT

Xl;by; cs;s ,yj;jpuid Kw;whf cNyhfg;  gpizg;gpw;F  toq;Ffpd;wJ.

vt;thwhapDk; madhf;fw; rf;jp mjpfupf;f cNyhfg; gpizg;ig cUthf;f

,yj;jpuid tpLtpf;Fk;; epfo;jfT Fiwfpd;wJ.  ,f;fhuzp  fhu cNyhfq;fs;>

fhukz;  cNyhfq;fisg; ghjpg;gjpy;iy. Mdhy; jhz;ly; cNyhfq;fisf;

fUJk;NghJ  ,J  Kf;fpaj;Jtk; tfpf;fpd;wJ.

2.6 Jiz ,ilj;jhf;fq;fs; /   Jiz ,ilf; ftu;r;rpfs;

xU %yf;$wpy; cs;s mZf;fs; xU FiyNghd;W td;ikahd gq;fPl;Lg;gpizg;ghy;

gpizf;fg;gl;Ls;sd. Mdhy; rpy rkaq;fspy; %yf;$Wfs; eype;j Jiz ,ilj;

jhf;fj;jhy; xd;whfg; gpizf;fg;gl;Ls;sd. mitfs; nghJthf %yf;$w;wpilf; ftu;r;rp

tpir my;yJ %yf;$w;wpilg; gpizg;ghff; fhzg;gLk;.

• mad; ,UKidT ,ilj;jhf;fq;fs;

•  ,UKidT - ,UKidT ,ilj;jhf;fq;fSk;; > Ijurd; gpizg;Gk;

• mad; - J}z;lg;gl;l ,UKidT ,ilj;jhf;fq;fs;

• ,UKidT  - J}z;lg;gl;l ,UKidT ,ilj;jhf;fq;fs;.

• fyit ,ilf; ftu;r;rp (,yz;ld; tpirfs;)
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tz;lu; thypRtpd; ftu;r;rp tpirfs; %yf;$w;Wj; Jzpf;iffs; my;yJ xNu %yf;$w;Wj;

Jzpf;iffisf; nfhz;l $l;lq;fSf;fpilapyhd ftu;r;rp my;yJ js;Sif

tpirfshFk;.  ,J ,UKidT-,UKidT ,ilj;jhf;fk; ,UKidT-J}z;lg;gl;l

,UKidT ,ilj;jhf;fk;> yz;ld; (jw;fhypf J}z;lg;gl;l ,UKidT-J}z;lg;gl;l

,UKidT) ,ilj;jhf;f tpirfis cs;slf;Fk;.

mad; ,UKidT ,ilj;jhf;fq;fs;

NaCl Nghd;w mad; Nru;itfs; ePupy; Na+ mad;fSf;Fk; Cl- mad;fSf;Fk; ePu;

%yf;$WfSf;Fk; ,ilapy; Vw;gLk; Jiz ,ilj;jhf;fj;jpdhy; fiufpd;wJ. xU

mad; Nru;itapy; cs;s fw;wad; (cjhuzk;: NaCl ,y; Na+) ePupd; gFjp vjpu;

Kidthf;fKila mZTld; (ePupy; cs;s O) ,ilj;jhf;fkilfpd;wJ. mj;Jld;

kWjiyahf md;daDk; mad; ,UKidTj;jhf;fj;ij Vw;gLj;Jk;. MfNt NaCl

ePu;f;fiurypy; cs;s fw;wad; Na+ ck; (Cl-) mdaDk; ePu; %yf;$Wfshy; #og;gLtjhy;

Vw;gLk; mad; - ,UKidT ,ilj;jhf;fj;jpdhy; fiuf;fg;gLfpd;wJ.

cU 2.39  mad; ,UKidT ,ilj;jhf;fk; ePUf;Fk; NaCl ,d; mad;fSf;Fk;

,UKidT - ,UKidT ,ilj;jhf;fq;fs;

epiyahd ,UKidTila %yf;$WfSf;fpilNaahd ,ilj;jhf;fq;fs; ,UKidT-

,UKidT ,ilj;jhf;fq;fs; vd miof;fg;gLk;. ,J njspthfg; gpd;tUk; cUtpy;

vLj;Jf; fhl;lg;gl;Ls;sJ. ,t;tiff; ftu;r;rp tpirapd; gUkd; 0.5 - 15kJ/mol NkYk;

,t;tpirapd; gUkd; Ijurd; gpizg;gpd; td;ikia tplj; jho;thdJ.

cU 2.40 ,UKidT - ,UKidT ,ilj;jhf;fk;

+ Vw;wKs;s Kidtpw;Fk; - Vw;wKs;s Kidtpw;FkpilNaAs;s ftu;r;rp tpir Fwpg;ghf

,UKidT - ,UKidT ,ilj;jhf;fk; vdg;gLk;. ,U nkjdy; (Nghky;bifl;L)

%yf;$WfSf;fpilNaahd ,ilj;jhf;fk; ,UKidT - ,UKidT ,ilj;jhf;fkhff;

fUjyhk;.

cU 2.41  nkjdypy; ,UKidT - ,UKidT ,ilj;jhf;fk;



                 f.ngh.j.(c/j) ,urhadk;: myF 2   fl;likg;Gk; gpizg;Gk;

89

Ijurd; gpizg;Gf;fs;

,J xU tifahd ,UKidT - ,UKidTf; ftu;r;rp ,ilj;jhf;fk;> mj;Jld; kw;w

tifahd ,UKidT ,UKidT ,ilj;jhf;fq;fspYk; td;ikahdJ. nghJthf

Ijurd; gpizg;gpd; gUkd; 4 - 40 kJ/mol tPr;rpy; fhzg;gLk;.

Ijurd; mZ xd;W N, O my;yJ F mZTld; gpizg;gpy; <Lgl;bUf;Fk; nghOJ

Ijurd; mZtpd; gFjp Vw;wk;  NtnwhU %yfj;Jld; gpizg;gpy; <Lgl;bUf;Fk;

nghOJ ngWk; gFjp Vw;wj;Jld; xg;gpLk; nghOJ kpfTk; cau;thdjhftpUf;Fk;.

,q;F  H cau; gFjpNaw;wj;jij miltjw;fhd fhuzk; IjurDf;Fk; kpd;ndjpu;j;jd;ik

$ba (N, O, F)  Mfpa mZf;fSf;fpilapyhd kpd;ndjpu;j;jd;ik NtWghL cau;thf

,Uj;jy; mj;Jld; Ijurd; mZ kpfr; rpwpa mZthf ,Ug;gjhy; td;ikahd

epiykpd;Gyk; cUthf;fg;gLk;.  gFjp Neu;Vw;wj;ijAila Ijurd; mZtpw;Fk;

gFjp  Vw;wj;ijAila kpd;ndjpu;j;jd;ik cau;thd  (N, O, F) mZf;fspd; jdpr;Nrhb

,yj;jpud;fSf;Fkpilapyhd ,ilj;jhf;fk; Ijurd; gpizg;G vdg;gLk;.   gFjp

Vw;wKila kpd;ndjpuhd mZ Ijurd; mZTld; gpizg;gpy; <Lgl;bUf;fNtz;Lk;

vd;gJ fl;lhakhdjd;W  ve;j xU %yfj;JlDk; gpizg;gpy; <Lgl;bUf;fyhk;.

cU 2.42  ePupy; Ijurd; gpizg;Gf;fs;

NkNy cs;s cUtpy; Xu; ePu; %yf;$W ehd;F NtW ePu; %yf;$WfSld; Ijurd;

gpizg;gpy; <Lgl;Ls;sJ. xNutifahd %yf;$WfSf;fpilapyhd Ijurd; gpizg;Gf;F

cjhuzk; H
2
O, NH

3
 , HF.

KidTj;jd;ikAila khjpupAU %yf;$w;Wg; gjhu;j;jq;fspd; ,ay;GfSlDk;

elj;ijAlDk; nghUe;JfpwJ. cjhuzk; ePu;. gdpf;fl;b ePupYk; 9% mlu;j;jp Fiwe;jjhf

,Ug;gjhy; ePupy; kpjf;fpwJ. ePiuf; Fsp&l;Ltjd; %yk; ntg;grf;jpia mfw;Wk; nghOJ

%yf;$Wfspd; ,af;frf;jp Fiwtiltjd; fhuzkhf ePu; 00C apy; ciwfpd;wJ. ePu;

%yf;$Wfspd; ,af;frf;jp Fiwtiljy; xt;nthU ePu; %yf;$wpidAk; #o;e;J Ijurd;

gpizg;G cz;lhtjw;fhd kPs;jftpid mjpfupf;fpd;wJ. 00C f;F Fsp&l;b ntg;grf;jpia

mfw;Wk;NghJ ePu; %yf;$Wfs; neUf;fkhf tUtjhy; Ijurd; gpizg;G td;ikailfpwJ.

Xu; ePu; %yf;$iwr; #o cs;s Ijurd; gpizg;Gfs; mjpfupf;fpd;wJ.
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cU 2.43  gdpf;fl;bapy; ePu;%yf;$Wfspd;  xOq;fhf;fk;

xt;nthU ePu; %yf;$Wk; ,U Ijurd; mZf;fis cgNahfpj;J ,U Ijurd; gpizg;ig

cUthf;FtJld; xl;rprd; mZtpy; cs;s ,U jdpr;Nrhb ,yj;jpud;fshy; mUNfAs;s

,U ePu; %yf;$Wfspd; ,U Ijurd; mZf;fisf; ftu;e;J NkYk; ,U Ijurd;

gpizg;ig cUthf;Fk;.  xt;nthU ePu; %yf;$iwAk; #o cs;s ehd;F Ijurd;

gpizg;Gk;  ehd;Kfp tbtpy; neUf;fkilar; nra;fpwJ. Xu; xOq;F Kiwapy; ePu;

%yf;$Wfs; gdpf;fl;bfs; xOq;FgLj;jg;gLk; NghJ jput ePupy; cs;s RahjPd ntspapYk;

$ba msT RahjPd ntspia (free space) milg;gjhy; gdpf;fl;b 9% ntspia

vLf;fpd;wJ.  gy vz;zpf;ifahd gspq;FU mikg;Gfs; gdpf;fl;bf;F ,Ug;gJld;

gspq;FU fl;likg;gpd; jd;ik mjd; #o;epiyapy; jq;fpAs;sJ.

vt;thwhapDk; NtWgl;l %yf;$WfSf;filapyhd ,ilj;jhf;fj;jpd; NghJk; Ijurd;

gpizg;G cUthfyhk;. mrw;Nwhd;> ePu; fyitapy; Ijurd; gpizg;Gf; fhzg;gLk;. ,J

fPNo Fwpj;Jf; fhl;lg;gl;Ls;sJ.

cU 2.44  mrw;Nwhd;; / ePu;; fyitapy; Ijurd; gpizg;G

fPNo Fwpj;Jf; fhl;baJ Nghd;W fhnghl;rpypf;fkpyj;jpy; fhnghl;rpypf; $l;lj;jpd; Ijurd;

mZtpw;Fk; NtnwhU fhnghl;rpypf; mkpyj;jpy; cs;s fhigidy; $l;lj;jpy; (C=O)

cs;s xl;rprd; mZtpw;FkpilNa Ijurd; gpizg;G cUthjy; rhj;jpak;. 

Vw;wj;ijAila cau;kpd;ndjpu;j;jd;ikAila %yf mZ H mZTld; gpizg;gpy;

Ijurd; gpizg;Gmrw;Nwhd;

ePu;
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<Lgl;bUj;jy; mtrpakd;W. Mdhy;  gFjp vjpu; Vw;wk; xl;rprd; mZ fhgd;

mZTld; gpizg;gpy; <Lgl;bUf;Fk;nghOJk; ngwg;gLk;. cjhuzk;: mjhtJ

mrw;wpf;fkpyk; Nghd;wtw;wpy;  ngwg;gLk;.

cU 2.45 mrw;wpf;fkpyj;jpy; Ijurd; gpizg;Gf;fs;

J}a HF ,Yk; Ijurd; gpizg;G fhzg;gLk;. HF ,y; gFjp vjpu; Vw;wj;ijAila

mad; F f;Fk; gFjp Neu; Vw;wKila Ijurd; GNshiul;L %yf;$wpd;  Neu; Vw;wj;jpw;F

kpilapy; H w;Fkpilapy;  Ijurd; gpizg;G cUthFk;. Ijurd; gpizg;G J}a HF

,y; %d;W ngsjpf epiyfspYk; ngwg;gLk;. fPNo cs;s cU J}a HF ,y; %yf;$w;W

xOq;fikg;igf; fhl;Lfpd;wJ.

cU 2.46 (a) HF ,y; Ijurd; gpizg;Gf;fs;        (b)    NaF,  HF fyitapy;

  Ijurd; gpizg;G

,U %yf;$WfSf;fpilapy; Ijurd; gpizg;G cUthFk;nghOJ mJ %yf;$w;wpil

Ijurd; gpizg;G vdg;gLk;. xU %yf;$wpy; cs;s IjurDf;Fk; mNj %yf;$wpy;

cs;s kpd; vjpuhd mZtpw;Fkpilapy; Ijurd; gpizg;G cUthFk;nghOJ mJ

%yf;$w;whf Ijurd; gpizg;G vdg;gLk;. XNjh-iej;jpNuh gPNdhjypYk; guh iej;jpNuh

gPNdhypYk; fhzg;gLk;; Ijurd; gpizg;G fPNo Fwpj;Jf; fhl;lg;gl;Ls;sJ. ,J

%yf;$w;wpil Ijurd; gpizg;gpw;Fk; %yf;$w;wf Ijurd; gpizg;gpw;Fk; ,ilapyhd

NtWghl;il vLj;Jf; fhl;Lfpd;wJ.

Ijurd; gpizg;G

 
 

Ijurd; gpizg;G
Ijurd; gpizg;G
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 cU 2.47  O iej;jpNuh gPNdhypYk;  P - iej;jpNuh gPNdhypYk; H - gpizg;Gf;fs;

rpytw;wpy; kpd; vjpuhd %yfkhff;  fhzg;gLk; nghOJ Ijurd; gpizg;gpd; td;ik

jho;thf cs;sJ. MfNt NtnwhU tpjpapy; Cl ck; cs;thq;fg;gl;Ls;sJ. mJ

FONCl tpjp vdg;gLk;. nghJthf td;ikahd Ijurd; gpizg;G Kidthf;fg;gl;l

Ijurd; mZ  f;Fk; Kidthf;fg;gl;l F, O my;yJ N mZtpw;Fkpilapy; mtjhdpf;fg;

gl;lJ.

mad; - J}z;lg;gl;l ,UKidT ,ilj;jhf;fq;fs;

(I
2
) maBd; Kidtw;w %yf;$W ePupy; fiuakhl;lhJ. vt;thwhapDk; I

2
, KI fiurypy;

fiufpd;wJ. ,t;mtjhdj;ij mad; - J}z;lg;gl;l ,UKidT ,ilj;jhf;fj;jpdhy;

khj;jpuk; tpsf;fKbAk;.  ,k;khjpupapy; maill;L maDf;Fk; (I-) maBd; %yf;$Wld;

,ilj;jhf;fKw;W I
2
 %yf;$wpy; ,UKiditj; J}z;Lfpd;wJ. J}z;lg;gl;l ,U

KidTf;Fk; ,ilj;jhf;fk; cUthfpd;wJ. ,t;tpilj;jhf;fk; I- mad; I
2
 %yf;$Wld;

,ize;J I
3
- mad; cUthtjw;F cjTfpd;wJ.

cU 2.48 mad; - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;

MfNt mad; J}z;lg;gl;l ,UKidT ,ilj;jhf;fj;jpdhy; maBd; KI ePu;f;fiurypdhy;

fiuf;fg;gLfpd;wJ

,UKidT - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;

,J KidTs;s %yf;$W xd;W Xu; mZit my;yJ Kidtw;w %yf;$wpid

J}z;Ltjdhy; cUthFk; Kidtpw;Fkpilapyhd eype;j ftu;r;rp tpirahFk;. ,U

KiditAila %yf;$wpd; epiykpd; ,af;ftpirapd; gadhf mZ my;yJ Kidtw;w

 

 

%yf;$w;wf Ijurd; gpizg;G

%yf;$w;wpil Ijurd; gpizg;G

 

mad; - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;
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%yf;$wpd; ntsp ,yj;jpud; Kfpy; kPs; xOq;fhf;fj;jpw;F cl;gLfpd;wJ. ,jd; tpisthf

epue;ju ,UKidTs;s %yf;$wpw;Fk; > J}z;lg;gl;l ,UKidTila mZ my;yJ

%yf;$Wf;FkpilNa epiykpd; ftu;r;rp cz;lhfpd;wJ. ,t;tpilj;jhf;f tpir 1/ r6 f;F

tpfpj rkkhFk;. ,q;F r ,U%yf;$WfSf;Fkpilapyhd J}uj;ij (my;yJ Vw;w

ikaj;ijf;) Fwpf;Fk;. ,UKidTj; jpUg;Gj; jpwdpd; ngWkhdk; Kidtw;w %yf;$wpd;

my;yJ mZtpd; KidthFk; jd;ikapYk; KidT %yf;$wpd; ,UKidTj; jpUg;Gj;

jpwdpd; gUkdpYk;  jq;fpAs;sJ. HCl %yf;$wpw;Fk; Ar mZtpw;Fkpilapyhd ftu;r;rp

tpir ,jw;F cjhuzkhf mikAk;.

cjhuzk;:

cU 2.49 ,UKidT - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;

yz;ld; ,ilj;jhf;fq;fs; my;yJ fiyT ,iltpirfs;

(jw;fhypf (fzepiy) ,UKidT - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;)

Kidtw;w %yf;$Wfs;> %yf;$WfSf;fpilapyhd eype;j ,ilj;jhf;fj;jpdhy; xd;whf

,ize;Js;sd. ,t;,ilj;jhf;fk; thAf;fspYk;> jpz;k epiyapy; cs;s rlj;Jt

%yfq;fspYk; fhzg;gLfpd;wJ. ,t;tifahd eype;j ,ilj;jhf;fq;fs; yz;ld; tpirfs;

vd miof;fg;gLk;. %yf;$W Kidtw;wjhf ,Ug;gpDk; njhlu;r;rpahd ,yj;jpud;fspd;

mirtpdhy;  xNu Neuj;jpy; cau; ,yj;jpud; mlu;j;jpAs;sJk; jho; ,yj;jpud; mlu;j;jpAs;s

gpuNjrq;fSk; cUthf;fg;gLfpd;wd. vt;thwhapDk; ,U KidTfspd;  gpuNjrKk;

(location) mLj;j fzNk khw;w;kilAk;.  jw;fhypfkhf fz epiyapy; cUthFk;

Kidthf;fg;gl;l %yf;$wpd; xU Kidtpw;Fk;> J}z;lg;gl;l ,UKidTila  xt;thj

Vw;wk; cila ,d;DNkhu; %yf;$wpd; ,UKidtpw;Fkpilapyhd ftu;r;rp yz;ld;

tpir vd miof;fg;gLk;.  yz;ld; ,ilj;jhf;fk;. ,J fiyT ,iltpirfs;

vdTk; miof;fg;gLk;. mj;Jld; Kidtw;w %yf;$Wfs; xd;wpdhy; xd;W (gu];gu)

Kidthf;fkiltjhy; cUthFk; %yf;$WfSf;fpilapyhd ftu;r;rp tpirahFk;.

yz;ld; tpirfs; Kidtw;w> KidTs;s vy;yh mZf;fs;> %yf;$WfSf;Fkpilapy;

fhzg;gLk;. ngUksT %yf;$w;Wj; jpzpT NtWghl;ilAila gjhu;j;jq;fis

xg;gpLk;nghOJ mtw;wpd; ngsjpf ,ay;Gfisj; jPu;khdpg;gjpy; fiyT tpirfNs

Kf;fpaj;Jtk; ngWfpd;wd.

 

,UKidT - J}z;lg;gl;l ,UKidT ,ilj;jhf;fk;
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jpz;k epiyapy; maBd; %yf;$WfSf;fpilapyhd gpizg;G

maBd; Kidtw;w %yf;$W> jpz;k epiyapy; %yf;$w;Wg; gspq;fhff; fUjg;gLfpd;wJ.

maBd; %yf;$Wfs; fdkhditAk; ngUk; gUkidAk; nfhz;lit. jpz;k epiyapy;

cs;s maBd; %yf;$Wfs; miwntg;gepiyapy; ngw;wpUf;Fk; rf;jp mit ,lk;ngaug;

NghJkhdjd;W. jpz;kepiyapy; mit xOq;fhd Kiwapy; xOq;FgLj;jg;gl;L yz;ld;

tpirfshy; ftug;gl;L ,izf;fg;gLfpd;wd. I
2
 %yf;$Wfspd; ngupa Nkw;gug;G> maypy;

cs;s %yf;$WfSld; gpize;J %yf;$w;Wr; rhyfj;ij cUthf;Ftjw;Fj; Njitahd

yz;ld; tpiriaf; nfhLf;fpd;wJ. I
2
 %yf;$Wfs; Kidtw;witahf ,Ug;gjhy;

mtw;wpd; fiujpwd; KidT fiug;ghd;fspYk; ghu;f;f Kidtw;w fiug;ghdpy; mjpfk;.

cU 2.50  maBdpd; %yf;$w;Wr; rhyfk;

gpd;tUk; ml;ltiz rpy khjpup vspa %yf;$Wfspd; nfhjpepiy NtWghLfisf;

fhl;LfpwJ. ,f;nfhjpepiy NtWghl;bid ,UKidT - ,UKidT %yf;$w;wpilf;

ftu;r;rp tpirapid cgNahfpj;J tpsf;fyhk;.

ml;ltiz 2.7  ,UKidT jpUg;Gj;jpwDilaJ.

yz;ld;

,UKidT - ,UKidT

yz;ld;

yz;ld;

,UKidT - ,UKidT

,UKidT - ,UKidT
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NO tpdJk; O
2
 ,dJk; %yf;$w;Wj; jpzpTfs; xg;gplg;glf;$bad. MapDk; NO ,d;

nkhj;j jpzpT O it tpl cau;thdJ. vdNt NO %yf;$WfSf;fpilapyhd

,ilj;jhf;F tpirapd; td;ik O
2
 %yf;$WfSf;fpilapyhd ,ilj;jhf;f tpirapd;

td;ikapYk; cau;thdJ. ,t;mtjhdj;ij KidTj;jd;ik ,UjpUg;Gj;jpwd;

Mfpatw;wpd; mbg;gilapy; tpsf;fyhk;.  kpd; vjpu;j;jd;ik NtWghL nfhz;l mZf;fis

Aila %yf;$W NO MFk;. NO ,d; gpizg;G KidTilajhf ,Ug;gjhy; 0.1553 D

,UKidTj; jpUg;Gj;jpwidf; nfhz;Ls;sJ. Mdhy; O
2
 Kidtw;w %yf;$W mjd;

,UKidTj; jpUg;Gj;jpwd; g+r;rpak;. NO tpy; fhzg;gLk; %yf;$w;wpilf; ftu;r;rp

tpirahfpa ,UKidT-,UKidT ftu;r;rp> O
2
 %yf;$WfSf;fpilNa fhzg;gLk;

yz;ld; tpirapYk; typikahdJ. ,jd; tpisthf NO ,d; nfhjpepiy O
2
 it tpl

cau;T.  jput epiyapy; %yf;$WfSf;fpilapyhd  ,ilj;jhf;ftpir cz;lhtjw;Fj;

Njitahd ntg;gk; O
2
 it tpl NO tpw;F cau;thf cs;sJ.

Br
2
 %yf;$Wk; (ICl) maBd;Xu;FNshiul;Lk; rk ,yj;jpuDf;Fupad. GNuhkpd; %yf;$W

Kidtw;wJ. 59 0C ,y; nfhjpf;fpd;wJ. ICl KidTs;s %yf;$W. 97 0C apy;

nfhjpf;fpd;wJ. 40 0C cau;thdJ. nfhjpepiy ICl %yf;$WfSf;fpilapyhd ftu;r;rp

tpir Br
2
 %yf;$WfSf;fpilapyhd ftu;r;rp tpiriatpl cau;thdJ vd vLj;Jf;

fhl;Lfpd;wJ. td;ikahd ,UKidT - ,UKidTf; ftu;r;rptpir nfhz;l vg;gjhu;j;jKk;

cUFtjw;Fk; nfhjpg;gjw;Fk; cau; rf;jpia cwpQ;rNtz;Lk;.

yz;ld; tpirfspd; td;ik %yf;$Wfspd; tbtj;jpYk; jq;fpAs;sJ. mlu;thd rkr;rPuhd

%yf;$WfspypYk; ghu;f;f ePskhd (jl;ilahd) %yf;$WfspYs;s ,yj;jpud;fs;

,yFthf KidTWk; my;yJ ,lk;ngaUk; (fiytilAk;). cjhuzkhf n-ngd;Njd;

36 0C (309 K) ,y; nfhjpf;fpd;wJ Mdhy; epNah ngd;Njd; 9 0C (282 K) ,y; nfhjpf;fpd;wJ.

vdNt  n-ngd;NjdpYs;s yz;ld; tpir epNah-nge;Njdpy; cs;sjpYk; cau;thdJ.

Vnddpy; epNah-nge;Njd; tbtj;jpy; C - C gpizg;gpYs;s tYtsT ,yj;jpud;fs;

#oypypUe;J jpiuaplg;gl;Ls;sJ. Mdhy; n-nge;Njdpd; tbtj;jpy; C - C gpizg;gpYs;s

tYtsT ,yj;jpud;fs; (more exposed) mj;Jld; Nkw;gug;gpw;F mz;ikapYs;sd. vdNt

C - C gpizg;G ,yj;jpud;fis (involves) yz;ld; tpirfs; epNah-nge;Njdpd; (neo-

pentane) $ba J}uj;jpD}lhf njhopw;gl Ntz;bAs;sJ. ,jd; tpisthf nkhj;jf;

ftu;r;rp tpir eype;jjhf cs;sJ.  yz;ld; tpir vy;yh tifahd %yf;$Wfspw;fpil

apYk; ghFghbd;wp mjhtJ eLepiyahd my;yJ Vw;wKila my;yJ KidTs;s>

Kidtw;w %yf;$WfSf;fpilapy; fhzg;gLfpd;wJ.

                                                (a)                             (b)

        cU 2.51 (a)    n-ngd;Njd; (b)    nneo-ngd;Njd;
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cs;slf;fk;

3.1 xl;rpNaw;w vz;

3.1.1 %yf;$W  xd;wpy;  my;yJ  gy;yZ

mad; xd;wpy; my;yJ  Nru;it xd;wpy;

cs;s  mZnthd;wpd;  xl;rpNaw;w

vz;izj; Jzptjw;F gpuNahfpf;ff;

$ba mbg;gil trjpfs;.

3.1.2 xU jho;j;Njw;Wj; jhf;fj;jpy; ,yj;jpud;

,lkhw;wg; ghijiaf; fhz;gjw;F>

mZf;fspd; xl;rpNaw;w epiyfisg;

gad;gLj;jy;.

3.2 mNrjdr; Nru;itfspd; ngau;fs;

3.2.1 XuZ mad;fshy; cUthf;fg;gl;l

mad; Nru;itfspd; ngauPL.

3.2.2 ntt;NtW Vw;wq;fSila ,uz;L

my;yJ mjw;F Nkw;gl;l fw;wad;fis

cUthf;Fk; %yfj;ij cila mad;

Nru;itfspd; ngau;fs;.

3.2.3 vspa gq;fPl;Lr; Nru;itfspd; ngau;fs;

3.2.4 gy;yZ mad;fs;

3.2.5 mNrjd mkpyq;fs;

3.3 mZj;jpzpT> %y; kw;Wk; mtfhjNuh khwpyp

3.3.1 mZj;jpzptyF> %y; kw;Wk;

mtfhjNuhtpd; khwpyp vd;gdtw;Wf;F

,ilapyhd ,izg;G.

3.3.2 %yfj;jpd; ruhrup mZj;jpzpitf;

fzpj;jy;.

3.3.3 %y;

3.3.4 %yu; jpzpT

3. ,urhadf; fzpg;Gfs;

3.4 ,urhadr; #j;jpuq;fspd; tiffs;

3.4.1 ,urhadr; #j;jpuj;jpypUe;J jpzpTr;

rjtPjk;.

3.4.2 Nru;itfspd; #j;jpuj;ijj; Jzp;jy;.

(%yf;$w;W / mDgt)

3.4.3 mDgtr; #j;jpuj;jpzpT  kw;Wk;

%yf;$w;Wj;jpzpT  vd;gdtw;iwg;

gad;gLj;jp %yf;$w;Wr; #j;jpuj;ijj;

Jzpjy;.

3.5 fyitapy; $W xd;wpd; mikg;G

3.5.1 gpd;dj;jpy; jug;gLk; mikg;G

3.5.2 xU fiurypy; rjtPj mikg;G

(Vftpdf; fyit)

3.5.3 %yw;wpwd;

3.5.4 %yu;j;jpwd;

3.6 ,urhadj; jhf;fq;fisr; rkg;gLj;jy;.

3.6.1 nrt;itghu;j;jy; / rupghu;j;jy;
Kiwapy;  ,urhadj; jhf;fq;fisr;

rkg;gLj;jy;.

3.6.2 xU  jho;j;Njw;W  Kiwapd;  jhf;fr;

rkd;ghLfisr; rkg;gLj;Jjy; /
<Lnra;jy;.

3.6.3 vspa fUj;jhf;fq;fisr; rkg;gLj;jy;.

3.7 fiury;fisj; jahupj;jy;

3.8 ,urhadj; jhf;fq;fis mbg;gilahf

cila fzpj;jy;fs;
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mwpKfk;

,urhadtpaypy; mbg;gil fzpjtpay; fzpg;Gfisg; gad;gLj;jy; kw;Wk; ,urhadtpay;

rhu;e;j jj;Jtq;fisg; kjpj;J tpsq;fpf; nfhs;tjw;Fj; Njitahd mwpitj; jpUj;jkhfg;

ngw ,e;j myF cjTk;.

3.1 xl;rpNaw;w vz;

xl;rpNaw;w vz;izg; gad;gLj;jp Nru;it my;yJ %yf;$W xd;wpy; cs;s mZf;fs;

my;yJ mad;fspy; ,lk; khwg;gl;Ls;s ,yj;jpud;fspd; vz;zpf;ifiaf; fzpf;fyhk;.

xl;rpNaw;w vz; MdJ xU ,urhadr; Nru;itapy; cs;s mZnthd;wpy; ,Ue;J

,of;fg;gl;l my;yJ Vw;Wf; nfhs;sg;gl;l ,yj;jpud;fspd; vz;zpf;ifia tpsq;fpf;

nfhs;s cjTk; xl;rpNaw;w vz; Nru;it my;yJ %yf;$W xd;wpy; cs;s mZnthd;wpd;

kpd;Ndw;wj;ijf; Fwpf;Fk;. ,q;F vy;yhg; gpizg;GfSk; mad; gpizg;Gfshff; fUjg;gLk;.

,jd;gb gq;fPl;L Nru;it ,y;iy. gq;fPl;Lr; Nru;it my;yJ %yf;$W xd;wpy; fhzg;gLk;

mZtpd; xl;rpNaw;w vz;zhdJ Fwpj;j mZnthd;wpd; kw;iwa mZf;fspy; gq;fplg;gLk;

,yj;jpud;fspd; vz;zpf;ifiaf; fUjp fz;L nfhs;sg;gLk;.

(a) xj;j mZf;fshy; cUthf;fg;gl;l gq;fPl;Lg; gpizg;GfSf;F - ,uz;L gpizg;G

mZf;fs; ,ilNa kpdndjpu; ,ay;G tpj;jpahrk; ,y;iy. ,uz;L mZf;fs;

,ilNa ,yj;jpud;fs; rkr;rPuhf gpsf;fg;gl;Ls;sd. ,t;thwhd mZf;fspd;

xl;rpNaw;w vz; g+r;rpakhFk;.

(b) xt;thj mZf;fshy; cUthf;fg;gl;l gq;fPl;Lg; gpizg;GfSf;F - ,uz;L NtWgl;l

mZf;fshy; cUthf;fg;gl;Ls;sNghJ gpizg;G ,yj;jpud; gq;fPL rkr;rPuhff

mt;tZf;fs; ,ilNa fhzg;glhJ. ,t;thwhd gpizg;Gfspy; gpizg;G

,yj;jpud;fs; kpd;ndjpu; ,ay;G $ba mZit Nehf;fp $Ljyhf xOq;fike;J

fhzg;gLk;. ,jd;gb Neu;> kiw xl;rpNaw;w vz;fshy; mwpKfg;gLj;jg;gl;L xl;rpNaw;w

vz;fs; tpsq;fg;gLj;jg;gl;Ls;sJ.

ml;ltiz 3.1 ,y; mZf;fspd; / mad;fspd; tpj;jpahrkhd xl;rpNaw;w vz;fSf;fhd

cjhuzk; jug;gl;Ls;sJ.
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ml;ltiz 3.1 mZf;fs; / mad;fshy; ntspf;fhl;lg;gLk; NtWgLk; xl;rpNaw;w

vz;fSf;fhd cjhuzq;fs;:

3.1.1 %yf;$W  xd;wpy;  my;yJ  gy;yZ  mad; xd;wpy; my;yJ  Nru;it

xd;wpy;  cs;s  mZnthd;wpd;  xl;rpNaw;w  vz;izj;  Jzptjw;F

gpuNahfpf;ff;$ba mbg;gil trjpfs;

vspa %yf;$Wfs;> %yf;$w;W mad;fs; kw;Wk; Nru;itfspy; fhzg;gLk; mZf;fs;

my;yJ mad;fspd; xl;rpNaw;w vz;fisj; Jzpa fPNo jug;gl;l ,uz;L mbg;gil

tpjpfs; xJf;fg;gl;Ls;sd.

(a) Nru;it xd;wpy; fhzg;gLk; vy;yh mZf;fspdJk; xl;rpNaw;w vz;fspd; $l;Lj;

njhif g+r;rpakhFk;.

(b) mad; xd;wpy; cs;s vy;yh mZf;fspdJk; xl;rpNaw;w vz;fspd; $l;Lj;njhif

mt;tadpd; Vw;wj;jpw;Fr; rkdhFk;.

Nkw;gb ,uz;L tpjpfSf;Fk; nghUj;jkhd cjhuzq;fs; fPNo jug;gl;Ls;sd.

%yf;$W xd;wpy; cs;s mZnthd;wpd; xl;rpNaw;w vz;izj; Jzpjy;.

cjhuzk; 1: ngh];gPd; (Phosphine) (PH
3
)

PH
3 
,y; cs;s P ,d; xl;rpNaw;w vz;.

PH
3 
,d; nkhj;j Vw;wk; g+r;rpak;.

3[H ,d; xl;rpNaw;w vz;] + [P ,d; xl;rpNaw;w vz;] = 0

3[+1] + [P ,d; xl;rpNaw;w vz;] = 0

P ,d; xl;rpNaw;w vz; = -3
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cjhuzk; 2: ngh];Nghupf;fkpyk; (Phosphoric) (H
3
PO

4
)

H
3
PO

4 
,y; cs;s P,d; xl;rpNaw;w vz;.

H
3
PO

4 
,d; nkhj;j Vw;wk; g+r;rpakhFk;.

3[H,d; xl;rpNaw;w vz;] + [P,d; xl;rpNaw;w vz;] + 4[xl;rprdpd; xl;rpNaw;w

    vz;] = 0

3[+1] + [P ,d; xl;rpNaw;w vz;] = 0

P ,d; xl;rpNaw;w vz; = -3

gy;yZ madpy; cs;s mZnthd;wpd; xl;rpNaw;w vz;izj; Jzpjy;.

cjhuzk; 1: ry;Ngw;W mad; (Sulphate) (SO
4
2-)

SO
4

2-
 
,y; cs;s S ,d; xl;rpNaw;w vz;.

SO
4

2-
 
,d; nkhj;j Vw;wk; -2 MFk;.

4[O ,d; xl;rpNaw;w vz;] + [S ,d; xl;rpNaw;w vz;] = -2

4[-2] + [S ,d; xl;rpNaw;w vz;] = -2

S ,d; xl;rpNaw;w vz; = +6

Nru;it xd;wpy; cs;s xU mZtpd; xl;rpNaw;w vz;izj; Jzpjy;.

cjhuzk; 1: fy;rpak; xl;irl;L (Calcium oxide) (CaO)

CaO
 
,y; cs;s Ca  ,d; xl;rpNaw;w vz;.

CaO
 
,d; nkhj;j /  Njwpa Vw;wk; g+r;rpakhFk;.

[Ca ,d; xl;rpNaw;w vz;] + [O ,d; xl;rpNaw;w vz;] = 0

[Ca ,d; xl;rpNaw;w vz;] + [-2] = 0

Ca ,d; xl;rpNaw;w vz; = +2

xU %yf;$wpd; fl;likg;Gr; #j;jpukhdJ %yf;$w;Wf; fl;likg;Gr; #j;jpukhdJ

%yf;$w;Wf; fl;likg;ig tuptbtkhfg; gpujpepjpj;Jtg;gLj;JtJld; kw;Wk; mZf;fs;

vt;thW xOq;fike;Js;sd vd;gjidAk; Rl;bf; fhl;Lk;.  ,f;fl;likg;Gfs; %yf;$wpy;

cs;s xt;nthU mZf;fspdJk; xl;rpNaw;w vz;fis mikg;G mZf;fspd; kpd;ndjpu;

,ay;G tpj;jpahrj;ijg; gad;gLj;jp fzpj;Jf; nfhs;s cjTk;. ,e;j mZFKiw

gpujhdkhfg; gq;fPl;Lg; gpizg;gpy; cs;s %yf mZf;fspd; xl;rpNaw;w vz;izj;

jPu;khdpf;fg; gad;gLj;jg;gLk;. ,e;j Kiwapy; xt;nthU gpizg;gpYk; cs;s Nrhb

,yj;jpud;fSk; kpd;ndjpu; ,ay;G $ba mZtpd; rhu;ghf xOq;fikf;fg;gl;Ls;sjhff;

fUjg;gLk;. $ba kpd;ndjpu;  ,ay;Gila  mZ ,yj;jpuidg;  ngw;Wf; nfhs;Sk;

fU (-1) kpd;Ndw;wj;jhy; Fwpf;fg;gLk;. kpd;ndjpu; ,ay;G Fiwe;j msT ,yj;jpuid

,of;Fk; fU (+)  Vw;wj;jpidhy; Fwpf;fg;gLk;. ,yj;jpud;fspd; fzpj;jypd; gpd;du; ika

mZtpd; ,Wjp /  Njwpa Vw;wk; ika mZtpd; xl;rpNaw;w vz; vdg;gLk;. ,J fPNo

toq;fg;gl;l cjhuzq;fs; %yk; tpsf;fg;gl;Ls;sJ.
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cjhuzk; 1:  ngh];Nghupf;fkpyk; (Phosphoric acid) (H
3
PO

4
)

cU 3.1:   H
3
PO

4
  ,Ys;s  P mZtpd; xl;rpNaw;w vz;izj; Jzptjw;fhd gbfs;

fhgd; mZit ika mZthff; nfhz;l Nru;itfspy; fhgdpd; xl;rpNaw;w vz;.

cjhuzk; 1:  kpNjd; (CH
4
)     cjhuzk; 2:  FNshNuh kpNjd; (CH

3
Cl)

cjhuzk; 3:  ,UFNshNuh kpNjd; (CH
2
Cl

2
)     cjhuzk; 4: ehw;FNshNuh kpNjd; (CCl

4
)

gb 1: Nru;itapd; fl;likg;ig tiuf. gb 2: kpd;ndjpu;j;jd;ik tpj;jpahrj;ij

mbg;gilahff;nfhz;Lgpizf;fg;

gl;l mZf;fspw;F +1 my;yJ -1

toq;Ff.

gb 3: ,yf;F itj;j %yfj;ijr; #oTs;s

vy;yhg; gpizg;GfSf;Fk; njhlu;f.

gb 4: ,yf;F itj;j %yfj;ijr; #o

toq;fg;gl;l Vw;wq;fs; ahtw;iwAk;

$l;Lf.

nghRguR= (+2)+(+1)+(+1)+(+1) = +5

nghRgurpd; xl;rpNaw;w vz; = +5

C apd; xl;rpNaw;w vz; = -4 C apd; xl;rpNaw;w vz; = -2

C apd; xl;rpNaw;w vz; = 0 C apd; xl;rpNaw;w vz; = +4
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3.1.2 xU jho;j;Njw;Wj; jhf;fj;jpy; ,yj;jpud; ,lkhw;wg; ghijiaf; fhz;gjw;F>

mZf;fspd; xl;rpNaw;w epiyfisg; gad;gLj;jy;.

%yfq;fSk; Nru;itfSk; xd;Nwhnlhd;W jhf;fKWk;NghJ Gjpa Nru;itfs;

cUthfpd;wd. jpz;kr; Nrhbaj;jpw;Fk; FNshupd; thAtpw;Fkpilapyhd jhf;fj;ijf;

fUJf.

2Na(s) + Cl
2
(g)   2NaCl(s)

%yf epiy mad; jpz;kk;

,j;jhf;fj;jpy;> %yfepiyapYs;s Nrhbak;> FNshupd; Mfpad KiwNa NeNuw;wKila

Nrhbak; fw;wad;> kiwNaw;wKila FNshiul;L mdad; Mfpadthf khw;wg;gLfpd;wd.

,t;tifahd jhf;fq;fspy; xd;W my;yJ xd;Wf;F Nkw;gl;l ,yj;jpud;fs; xU

mZtpypUe;J kw;iwa mZtpw;F khw;wg;gLfpd;wd. ,t;thwhd ,yj;jpud; efu;itf;

fhl;Lk; jhf;fq;fs; xl;rpNaw;wy; - jho;j;jy; jhf;fq;fs; my;yJ jho;j;Njw;Wj; jhf;fq;fs;

vd miof;fg;gLfpd;wd.

jho;j;Njw;Wj; jhf;fq;fs; ahtw;wpYk;> xU mZ> xd;W my;yJ xd;Wf;F Nkw;gl;l

,yj;jpud;fis ,of;Fk;. ,r;nrad;Kiw xl;rpNaw;wk; vdg;gLk;. mj;Jld; kw;iwa

mZ xd;W my;yJ xd;Wf;F Nkw;gl;l ,yj;jpud;fis Vw;Fk;. ,e;jg; gb  jho;j;jy;

vdg;gLk;.

xl;rpNaw;wk; ,yj;jpud;fis ,oj;jy; Na(g)             Na+(g) + e.

    0       +1

xl;rpNaw;wj;jpy;> xU mZ / madpd; xl;rpNaw;w vz; mjpfupf;Fk;.

jho;j;jy; ,yj;jpud;fis Vw;wy; Cl
2
(g) + 2e          2Cl-(g)

0                          -1

jho;j;jypy; xU mZ / madpd; xl;rpNaw;w vz; FiwAk;.

,t; cjhuzj;jpy; FNshupd; thAit xl;rpNaw;Wk; fUtp (Nrhbaj;ij xl;rpNaw;wkilar;

nra;Ak;) vd ,dk; fhzyhk; / ngauplyhk;. Nrhbaj;ijj; jho;j;Jk;; fUtp (FNshupid

jho;j;jyilar; nra;Ak;) vd ,dk; fhzyhk; / ngauplyhk;.

xl;rpNaw;wk; xl;rpNaw;w vz; mjpfupj;jy;

jho;j;jy; xl;rpNaw;w vz; Fiwtiljy;

fPNo fhl;lg;gl;Ls;s cjhuzq;fspd; %yk; jho;j;Njw;wj; jhf;fj;jpy; ,yj;jpud;fspd;

,lkhw;wj;ij tpsq;fpf; nfhs;s KbAk;.

cjhuzk; 1:   kpNjdpd; (CH
4
) ,d; jfdk;

gpd;tUk; rkg;gLj;jpa rkd;ghl;bd; %yk; nkNjdpd; (CH
4
) jfdj;ij vLj;Jf; fhl;lyhk;.

,j;jhf;fj;jpy; C, O vd;gtw;wpd; xl;rpNaw;w epiyfs; CO
2
, H

2
O Njhd;Wk;NghJ khw;w

kilAk;. ,ijg; gpd;tUkhW fhl;lyhk;.


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cjhuzk;:

jhf;fk; CH
4
(g) + 2O

2
(g) CO

2
(g)  +  2H

2
O(l)

xl;rpNaw;w epiy C = -4     O = 0  C = +4       H = +1

vz; H = +1  O = -2        O = -2

Ijurdpd; xl;rpNaw;w vz; khw;wkilatpy;iy.

fhgdpd; xl;rpNaw;w vz; -4 ,y; ,Ue;J +4  ,w;F khw;wkilfpd;wJ. vdNt fhgd;

xl;rpNaw;wg;gLfpd;wJ.

xl;rprdpd; xl;rpNaw;w vz; 0 ,ypUe;J -2   ,w;F khw;wkilfpd;wJ. vdNt xl;rprd;

jho;j;jg;gLfpd;wJ.

xl;rpNaw;wj; jhf;fk;: CH
4
 ,y; cs;s C, xl;rpNaw;wkile;J CO

2
 cUthfpd;wJ.

xt;nthU C mZ 8 ,yj;jpud;fis ,of;fpd;wJ.

jho;j;jy; jhf;fk;: xl;rprd; jho;j;jg;gl;L H
2
O cUthfpd;wJ.

xt;nthU xl;rprd; mZ 2 ,yj;jpud;fis Vw;fpd;wJ.

cjhuzk; 2: GNuhNgd; (C
3
H

8
) ,d; jfdk;.

,j;jhf;fk; fPo;tUk; rkg;gLj;jg;gl;l rkd;ghl;bd; %yk; fhl;lg;gLk;. ,q;F CO
2  
kw;Wk;

H
2
O  vd;gd cUthFk;NghJ C kw;Wk; O  ,d; xl;rpNaw;w vz;fs; khw;wkilfpd;wd.

jhf;fk; XCH
3
YCH

2
ZCH

3
(g)        + 5O

2
(g)               3CO

2
(g)   +   4H

2
O(l)

xl;rpNaw;w vz; XC = -3, YC = -2, ZC = -3        O = 0              C = +4          O = -2

C mZf;fspd;

xl;rpNaw;w vz;fspd;   (-3)+(-2)+(-3) =  -8  (+4)  3  =  +12
$l;Lj;njhif

%d;W fhgd; mZf;fspdJk; Nru;f;fg;gl;l xl;rpNaw;w vz; -8 ,ypUe;J +12  ,w;F

khwpAs;sJ. vdNt CO
2  
tpisit cUthf;f nkhj;jkhf fhgd; mZf;fspdhy; 20

,yj;jpud;fs; ,of;fg;gl;Ls;sd. vdNt ,q;F fhgd; xl;rpNaw;wg;gl;Ls;sJ.

xl;rprd; xl;rpNaw;w vz; 0 ,ypUe;J -2 ,w;F khw;wkile;Js;sJ. vdNt 4 ,yj;jpud;fisg;

ngw;W ,uz;L O2-   tpisT cz;lhfpAs;sJ. vdNt xl;rprd; jho;j;jg;gl;Ls;sJ.

xl;rpNaw;wj; jhf;fk;: CH
3
CH

2
CH

2
 ,Ys;s fhgd;> CO

2
 Mf xl;rpNaw;wg;gl;Ls;sJ.

xt;nthU C mZ 8 ,yj;jpud;fis ,of;fpd;wJ.

jho;j;jy; jhf;fk;: xl;rprd; jho;j;jg;gl;L H
2
O kw;Wk; CO

2
 cz;lhfpAs;sJ.
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cjhuzk; 3: GNuhgPd; (C
3
H

6
) ,Ue;J GNuhNgd; (C

3
H

8
) cUthjy;.

fPo;fhl;lg;gl;l <Lnra;ag;gl;l rkd;ghl;bd; %yk; ,J fhl;lg;gl;Ls;sJ. ,j;jhf;fj;jpy;

C
3
H

6   
,y; cs;s C  ,d; xl;rpNaw;w vz; khw;wkile;J MdJ

jhf;fk; XCH
3
YCHZCH

2
(g)                +   H

2
(g)              XCH

3
YCH

2
ZCH

3
(g)

xl;rpNaw;w vz; XC = -3, YC = -1, ZC = -2           H = 0 XC = -3, YC = -2, ZC = -3

C mZf;fspd;

xl;rpNaw;w vz;fspd;   (-3)+(-1)+(-2) =  -6  (-3)+(-2)+(-3) =  -8

$l;Lj;njhif

fhgdpd; nkhj;j xl;rpNaw;w vz; -6 ,ypUe;J -8 ,w;F khw;wkilfpd;wJ. vdNt ,q;F

2 ,yj;jpud;fs; Vw;fg;gl;L tpisT cz;lhfpAs;sJ. vdNt fhgd; jho;j;jg;gl;Ls;sJ.

Ijurdpd; xl;rpNaw;w vz; 0 ,ypUe;J +1  ,w;F khw;wkile;J tpisT cz;lhfpd;wJ.

vdNt ,q;F nghUj;jkhd Ijurd; ,uz;L ,yj;jpud;fis ,oe;J ,uz;L H+ I

tpisthfpa C
3
H

8   
,y; cz;lhf;Ffpd;wJ. vdNt Ijurd; xl;rpNaw;wg;gLfpd;wJ.

jho;j;jy; jhf;fk;: CH
3
CHCH

2
 ,Ys;s fhgd; jho;j;jyile;J CH

3
CHCH

3

cz;lhfpd;wJ.

xl;rpNaw;wj; jhf;fk;: Ijurd; xl;rpNaw;wg;gl;L CH
3
CHCH

3
 cz;lhfpAs;sJ.

3.2 mNrjdr; Nru;itfspd; ngau;fs;

Nru;itfSf;F xOq;fhd topapy; ngaupLjYf;F IUPAC  ngaupLjy; Kiw

mq;fPfupf;fg;gl;Ls;sJ. IUPAC  vd;gjd; nghUs; International Union of Pure and Applied

Chemistry  (J}a kw;Wk; gpuNahf ,urhadtpaYf;fhd ru;tNjr xd;wpak;). ,jd; cjtpAld;

,urhadr; Nru;itfSf;F xj;j jd;ikahd rpwg;ghd ngau;fis toq;f KbAk;.

nghJg; ngau;fs; (IUPAC  ngauPl;L Kiw mwpKfg;gLj;Jtjw;F Kd;du;) ghtidapy;

fhzg;gl;l jw;fhyj;jpYk; ,t;tifahd ngau;fs; IUPAC  ngauPl;Lf;F <lhfg; ghtidapy;

cs;sJ.

3.2.1 XuZ mad;fshy; cUthf;fg;gl;l mad; Nru;itfspd; ngauPL

khw;wg;glhj cNyhfg; ngaiuAk; gpd;G  ide vd KbtilAk; khw;wg;gl;l mNyhfg;

ngaiuAk; vOJf. gpd;tUk; ml;ltiz  3.2  ,y; rpy ngau;fs; jug;gl;Ls;sd.
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ml;ltiz 3.2 nghJthd rpy vspa mad;fspd; (XuZ mad;fs;) ngau;fs;

fw;wad;fs; mdad;fs;

H+ Ijurd; - hydrogen H- Ijiul;L - hydride

Na+ Nrhbak; - sodium Cl- FNshiul;L - chloride

K+ nghw;whrpak; - potassium Br- GNuhikl;L - bromide

Ca2+ fy;rpak; - calcium O2- xl;irl;L - oxide

Al3+ mYkpdpak; - aluminum S2- ry;igl;L - sulfide

Zn2+ ehfk; - zinc N3- iej;jpiul;L - nitride

xU tifahd fw;waid cUthf;Fk; %yfj;ij cila mad; Nru;itfspd; ngau;fs;

ngaiu vOJtjw;fhd tpjpfs;:

1. vg;nghOJk; fw;wadpd; ngau; Kjypy; vOJjy; Ntz;Lk;.

2. fw;wadpd; ngau; mjd; %yfj;jpd; ngauhFk;.

3. mdadpd; ngau; mjd; %yfj;jpd; gFjpahd ngaUld;> -ide vd KbtilAk;.

4. fw;wad; kw;Wk; mdadpd;fspd; ngau;fs; ,ilNa ,ilntsp tpLjy; Ntz;Lk;.

fPo;tUk; cjhuzq;fspy; gpuNahfq;fs; fhl;lg;gl;Ls;sJ.

cjhuzk;:- NaCl = sodium chloride

MgO = magnesium oxide

CsBr = caesium bromide

3.2.2 ntt;NtW Vw;wq;fSila ,uz;L my;yJ mjw;F Nkw;gl;l fw;wad;fis

cUthf;Fk; %yfj;ij cila mad;Nru;itfspd; ngau;fs;.

nghJthd ngau;fspy; cau;e;j Vw;wk; (cau; xl;rpNaw;w vz;) cila fw;wad;fspw;F

-ic vdTk; jho;e;j Vw;wk; (jho;e;j xl;rpNaw;w vz;) cila fw;wad;fSf;F -ous

vdTk;  KbtilAk;.  ,jid Fe2+ I ferrous vdTk; Fe3+ I  ferric vdTk; ngauplypy;

fhzyhk;. fPNo nghJthd fw;wad;fspd; nghJg; ngau;fSk;> IUPAC ngau;fSk;

jug;gl;Ls;sd. vdpDk; IUPAC ngauPl;by;> cNyhf madpd; Vw;wk; cNuhkd; ,yf;fj;jpy;

cNyhfj;jpd; ngaUf;Fg; gpd;dhy; ,ilntspapd;wp rpwpa milg;Gf;FwpapDs; vOjg;gLk;.



                  f.ngh.j.(c/j) ,urhadk;: myF 3   ,urhadf; fzpg;Gfs;

105

ml;ltiz 3.3 ntt;NtW  Vw;wq;fSila  ,uz;L  my;yJ  mjw;F  Nkw;gl;l

fw;wad;fis cUthf;Fk; fw;wad;fspd; ngau;fs;.

fw;wad; nghJg; ngau; Kiwikahd ngau;

(IUPAC*)

Fe2+ ferrous       - ngu]; iron(II)

Fe3+ ferric         - ngupf;F iron(III)

Cu+ cuprous     - fpa+gpu]; copper(I)

Cu2+ cupric        - fpa+gpupf;F copper(II)

Co2+ cobaltous   - NfhNghy;w;w]; cobalt(II)

Co3+ cobaltic      - NfhNghy;w;wpf; cobalt(III)

Sn2+ stannous     - ,Rj;jhd]; tin(II)

Sn4+ stannic        - ,Rj;jhdpf;F tin(IV)

Pb2+ plumbous    - gpsk;g]; lead(II)

Pb4+ plumbic       - gpsk;gpf;F lead(IV)

Hg
2
2+ mercurous   -  Nku;f;$u]; mercury(I)

Hg2+ mercuric      -  Nku;f;$upf;F mercury(II)

IUPAC ngau; vOJtjw;fhd tpjpfs;:

1. vg;nghOJk; fw;wadpd; ngaiu Kjypy; vOjNtz;Lk;.

2. fw;wadpd; ngau; mjd; %yfj;jpd; ngau;> mjd; xl;rpNaw;w vz; (Vw;wk;) ngupa

cNuhkd; ,yf;fj;jpy; rpwpa milg;Gf; FwpapDs; ,ilntsp tplhJ vOjNtz;Lk;.

3. mdadpd; ngau; mjd; %yfj;jpd; gFjpg;ngau;> ngau; KbT -ide

4. fw;wad; kw;Wk; mdad;fspd; ngau;fs; ,ilNa ,ilntsp tplTk;.

cjhuzk;: FeS- iron(II) sulfide**

Fe
2
S

3
- iron(III) sulfide

CuCl - copper(I) chloride

CuCl
2 
- copper(II) chloride

** sulfide kw;Wk; sulphide  ,uz;Lk; rupahdit kw;Wk; Vw;Wf; nfhs;sg;gLk;.

  vdpDk; ngauplypy; sulfide  Vw;Wf; nfhs;sg;gLk;.

NkYs;s Nru;itfSf;fhd nghJg; ngau;fs; fPNo jug;gl;Ls;sd.

FeS- ferrous sulfide

Fe
2
S

3
- ferric sulfide

CuCl - cuprous chloride

CuCl
2 
- cupric chloride
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3.2.3 vspa gq;fPl;Lr; Nru;itfspd; ngau;fs;

mjpfsthd %yfq;fs; gq;fPl;Lr; Nru;itfis Mf;Ffpd;wd. ,t;tifahd Nru;itfisg;

ngaupLk;NghJ Neu; xl;rpNaw;w vz;izf; nfhz;l %yfj;jpd; ngau; Kjypy; vOjg;gly;

Ntz;Lk;. mjidj; njhlu;e;J kiw xl;rpNaw;w vz;izf; nfhz;l %yfj;jpd; ngau;

vOjg;gly; Ntz;Lk;.

vspa gq;fPl;Lr; Nru;itfspd; ngau;fis vOJtjw;fhd xOq;F tpjpfs;:

1. Nru;itapd; gFjpahff; fhzg;gLk;> Fiwe;j kpd;ndjpu; ,ay;G nfhz;l %yfj;jpd;

ngau;> ngaupd; Kjw;gFjpahfTk;  Nru;itapd; gFjpahff;  fhzg;gLk;.  $ba

kpd;ndjpu; ,ay;G nfhz;l %yfj;jpd; ngau; ngaupd; ,uz;lhk; gFjpahfTk;

tuNtz;Lk;.

2. Nru;itapd; ngaupy; Kjw;gFjpf;Fk; ,uz;lhk; gFjpf;Fk; ,ilapy; ,ilntsp

tpLjy; Ntz;Lk;.

3. $ba  kpd;ndjpu;  ,ay;Gila  %yfj;jpd;  KbTg; ngau; -ide   vd khw;wg;gly;

Ntz;Lk;.

4. xj;j mZf;fspd; vz;zpf;if Fwpj;Jf; fhl;l Kw;Nru;f;if gad;gLj;jg;gLk;.

xj;j mZf;fspd; vz;zpf;ifapd; mbg;gilapy; Kw;Nru;f;if gpd;tUkhW ,lg;gLk;.

1 = mono,    2 = di,    3 = tri,    4 = tetra,    5 = penta,    6 = hexa,    7 = hepta,    8 = octa

,Ug;gpDk; ngaupy; KjyhtJ %yfj;jpd; Kd;dhy; “mono” vDk; Kw;Nru;f;if

,lg;gLtjpy;iy.

5. Kw;Nru;f;if KbT “a” my;yJ “o” vdTk;  kw;Wk;  ,uz;lhtJ  %yfj;jpd;

njhlf;fk; “a” my;yJ “o”  vdTk; fhzg;gbd;> cr;rupg;gpw;fhf Kw;Nru;f;ifapd;

,Wjp capnuOj;J (vowel)  tpyf;fg;gLk;.

cjhuzk;: mono + oxide  =  monoxide

tetra   + oxide  =   teroxide

cjhuzk;: CO    - carbon monoxide

H
2
S    - dihydrogen monosulfide

SO
3

   - sulfur trioxide
N

2
O

3
   - dinitrogen trioxide

N
2
O

4
   - dinitrogen tetroxide

P
4
O

6
   - tetraphosphorus hexoxide

H
2
O    - dihydrogen monoxide

OF
2

   - oxygen difluoride

3.2.4 gy;yZ mad;fs; (Polyatomic ions)

rpy mNyhf mZf;fs; gq;fPl;L tYg; gpizg;gpdhy; ,ize;J gy;yZ mad;fs;

cUthFk;. gy;yZ fw;wad;fisf; fhl;bYk; gy;yZ mdad;fs; $bastpy; fhzg;gLk;.

gy;yZ mad;fspd; ngaiu vOJk;NghJ gpd;gw;w Ntz;ba epajpfs;:

,t;tif mad;fspd; ngau;fs; vOJk;NghJ gpd;tUk; gpw;Nru;f;if gad;gLj;jg;gLk;.

1. gy;yZf; fw;wad;fspd; ngau;fs; -ium ,y; KbAk;.

2. gy;yZ mdad;fspd; ngau;fs; -iid, -ite kw;Wk; -ate  ,y; KbtilAk;.
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ml;ltiz 3.4 ,y; nghJthd gy;yZ mad;fspd; ngau;fs; jug;gl;Ls;sd.

ml;ltiz 3.4 gy;yZ mad;fspd; ngaUk; #j;jpuKk;

mad; ngau;

NH
4
+ ammonium - mNkhdpak;

OH- hydroxide - Ijnuhl;irl;L

CN- cyanide  - raidl;L

HS- hydrogen sulfide  - Ijurd; ry;igl;L

O
2

2- peroxide - guxl;irl;L

O
2
- superoxide - Nknyhl;irl;L

SO
3

2- sulfite  - ry;igw;W

NO
2
- nitrite  - iew;iuw;W

ClO
2
- chlorite  - FNshiuw;W

HSO
3
- hydrogen sulfite  - Ijurd; ry;igw;W

SO
4

2- sulfate  - ry;Ngw;W

HSO
4
- hydrogen sulfate  - Ijurd; ry;Ngw;W

AlO
2
- aluminate  - mYkpNdw;W

ZnO
2
2- zincate  - rpq;Nfw;W

NO
3
- nitrate  - iej;jpNuw;W

ClO
3
- chlorate  - FNshNuw;W

MnO
4
2- manganate  - kq;fNdw;W

MnO
4
- permanganate - gukq;fNdw;W

CrO
4
2- chromate  - FNuhNkw;W

Cr
2
O

7
2- dichromate  - ,UFNuhNkw;W

C
2
O

4
2- oxalate  - xl;rNyw;W

CO
3
2- carbonate  - fhgNdw;W

HCO
3
2- hydrogen carbonate - Ijurd; fhgNdw;W

S
2
O

3
2- thiosulfate  - jNahry;Ngw;W

PO
4

3- phosphate  - ngh];Ngw;W

HPO
4
2- hydrogen phosphate  - Ijurd; ngh];Ngw;W

H
2
PO

4
- dihydrogen phosphate  - ,UIjurd; ngh];Ngw;W
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gy;yZ mad;fis cila Nru;itfspd; ngau;fs;

NkNy $wg;gl;l xOq;F tpjpfSf;F mikthf fPNo jug;gl;l gy Nru;itfs; ngauplg;

gl;Ls;sd.

K
2
Cr

2
O

7   
MdJ xU vspa fw;waidAk;> xU gy;yZ mdaidAk; nfhz;Ls;sJ.

fw;wad; gFjpapd; ngau; =  potassium

mdad; gFjpapd; ngau; =  dichromate

Nru;itapd; ngau; =  potassium dichromate  (nghw;whrpak; ,UFNuhNkw;W)

(NH
4
)

2
Cr

2
O

7
  MdJ xU gy;yZ fw;waidAk;> xU gy;yZ mdaidAk; nfhz;lJ.

fw;wad; gFjpapd; ngau; =  ammonium

mdad; gFjpapd; ngau; =  dichromate

Nru;itapd; ngau; =  ammonium dichromate  (mNkhdpak; ,UFNuhNkw;W)

gy;yZ mad;fisf; nfhz;l rpy nghJthd Nru;itfspd; ngau;fs;:

KH
2
PO

4       
= potassium dihydrogenphosphate (nghw;whrpak; ,UIjurd; ngh];Ngw;W)

FeC
2
O

4         
= iron(II) oxalate  (,Uk;G(II) xl;rNyw;W)

NaHCO
3
   =    sodium hydrogencarbonate  (Nrhbak; Ijurd; fhgNdw;W)

3.2.5  mNrjd mkpyq;fs;

ePu;f;fiurypy; madhf;fkilaf;$ba xd;W my;yJ xd;Wf;F Nkw;gl;l GNuhj;jidAk;>

xl;rpridf; nfhz;buhj mdaidAk; cila Nru;itfs; hydro Kw;Nru;f;ifia

cgNahfpj;J> mjidj; njhlu;e;J kw;iwa mNyhfk; my;yJ my;YNyhff; $l;lj;jpd;

ngau; -ic ,y; KbAkhW  khw;wg;gl;L ngauplg;gLk;.

HCl (Hydrogen chloride) = hydrochloric acid

Ijurd; FNshiul;L IjNuhFNshupf; mkpyk;

HBr (hydrogen bromide) = hydrobromic acid

Ijurd; GNuhikl;L IjNuhGNuhkpf; mkpyk;

HCN (hydrogen cyanide) = hydrocynic acid

Ijurd; raidl;L IjNuhradpf; mkpyk;

H
2
S (dihydrogen sulfide) = hydrosulfuric acid

<u;Ijurd; ry;igl;L IjNuhry;g+upf; mkpyk;

Mdhy; ePu;f;fiury;fspy; xd;W my;yJ xd;Wf;F Nkw;gl;l madhf;fkilaf;$ba

GNuhj;jidAk;> xl;rprd; cila mdaidAk; cila Nru;itfs; xl;rprd; mkpyq;fs;

vd miof;fg;gLk;. mdadpd; ngau; gpw;Nru;f;ifAld; vOjg;gLk;. ,J mkpyj;jpd;

ngauhfg; ghtpf;fg;gLk;.
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mdad; ngau; -ate ,y; Kbtile;jhy;> gpw;Nri;f;if -ic gad;gLj;jg;gLk;.

H
2
SO

4
 (mdad; SO

4
2- sulfate ) = sulfuric acid

mdad; ngau; -ite ,y; Kbtile;jhy;> gpw;Nru;f;ifahf -ous gad;gLj;jg;gLk;.

H
2
SO

3
 (mdad; SO

3
2- sulfite ) = sulfurous acid

xj;j ika mZtpypUe;J cUthf;fg;gl;l NtWgl;l xl;Nrh mdad;fs; (oxoanions)

xl;rp mdad;fspd; (oxyanions) ,d; ngauply;.

Xu; xl;Nrh mdad; my;yJ xl;rp mdad; vd;gJ A
x
O

y
z-   vDk; nghJr; #j;jpuj;ijf;

nfhz;l madhFk;. A   MdJ ,urhad %yfnkhd;iwAk;>  O   MdJ xl;rprd;

mZitAk; gpujpepjpj;Jtg;gLj;Jfpd;wJ. rpy %yfq;fs; xd;Wf;F Nkw;gl;l xl;Nrh

mdad;fis cUthf;ff;$bad. xt;nthd;Wk; NtWgl;l vz;zpf;ifiaf; nfhz;lit.

NtWgl;l vz;zpf;ifapy; xl;rprd; mZf;fisf; nfhz;l xl;Nrh mdad;fspd; njhlu;

fPo; cs;sthW nghJthfg; ngauplg;gLk;.

Kw;Nru;f;if per–  MdJ cau; vz;zpf;ifapy; xl;rprd; mZf;fisf; nfhz;l mdad;

fSf;Fg; gad;gLj;jg;gLk;. kw;Wk; hypo–  vDk; Kw;Nru;f;if ,opT vz;zpf;ifapy;

xl;rprd; mZf;fisf; nfhz;l mdad;fSf;Fg; gad;gLj;jg;gLk;.

ika mZtpy; fhzg;gLk; xl;rprd; mZf;fspd; vz;zpf;if mjpfupf;Fk;. xOq;F

Kiwf;Nfw;g xl;Nrh mdadpd; ngau; fPo; cs;sthW ngwg;gLk;.

                    hypo____ite                         ___ite                        ___ate                        per___ate

        ClO-  = hypochlorite         ClO
2

-  = chlorite         ClO
3

-  = chlorate          ClO
4

- = perchlorate

         (+1)                                   (+3)                           (+5)                             (+7)

,t;tifahd xl;Nrh mdad;fs; xl;Nrhtkpyq;fs; my;yJ cg;Gf;fspy; fhzg;glyhk;.

FNshNuh xl;Nrhtkpyq;fs; kw;Wk; mtw;wpd; Nrhbak; cg;Gf;fs; ml;ltiz 3.5 ,y;

jug;gl;Ls;sd.

ml;ltiz 3.5 FNshNuh xl;Nrhtkpyq;fs; kw;Wk; mtw;wpd; Nrhbak; cg;Gf;fspd;

#j;jpuq;fSk; ngau;fSk;

Cl  ,d;    xl;Nrhtkpyj;jpd;   xl;Nrhtkpyj;jpd;   Nrhbak;    Nrhbak; cg;gpd;

xl;rpNaw;w      #j;jpuk;           ngau;        cg;gpd;          ngau;

vz;  #j;jpuk;

+1       HClO           hypochlorous acid           NaClO         sodium hypochlorite

       (cgFNshu]; mkpyk;)           (Nrhbak; cgFNshiuw;W)

+3       HClO
2

             chlorous acid               NaClO
2            

sodium chlorite

       (FNshu]; mkpyk;)                (Nrhbak; FNshiuw;W)

+5       HClO
3

              chloric acid               NaClO
3
       sodium chlorate

       (FNshupf;fkpyk;)                (Nrhbak; FNshNuw;W)

+7       HClO
4

              perchloric acid             NaClO
4          

sodium perchlorate

       (guFNshupf;fkpyk;)                (Nrhbak; guFNshNuw;W)

*  f.ngh.j. (c.j),y; fUjg;gLk; ngauPl;L Kiw IUPAC  ,d; 2005 ,d; rptg;G Gj;jfk;

crhj;Jizahff; fUjg;gl;Ls;sJ.
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3.3 mZj;jpzpT> %y; kw;Wk; mtfhjNuh khwpyp

3.3.1 mZj;jpzptyF> %y; kw;Wk; mtfhjNuhtpd; khwpyp vd;gdtw;Wf;F

,ilapyhd ,izg;G

mZf;fs; kpfr; rpwpait. ,tw;wpd; jpzpTfis ntspf;fhl;l fpuhk; (grams), fpNyhfpuhk;

(kilograms)  Nghd;w nghJthd jpzpTf;Fupa myFfisg; gad;gLj;jy; nrsfupakhd

jy;y. ,q;F mZj;jpzpT myF (atomic mass units) (u)  vd miof;fg;gLk; rpwpa myF

mwpKfg;gLj;jg;gl;Ls;sJ. ,urhad %yfnkhd;wpdJ Xu; mZtpd; jpzpT> mZj;

jpzpthf> mZj;jpzptythf ntspf;fhl;lg;gLk;. %yfq;fSf;F gy;NtWgl;l rkjhdpfs;

mwpag;gl;Ls;sd. Xu; cjhuzkhf fhgd; MdJ 12C, 13C kw;Wk; 14C  vdg; ngauplg;gl;l

%d;W rkjhdpfisf; nfhz;lJ. vdNt mZj;jpzptpw;fhf ruhrup mZj;jpzpT

gad;gLj;jg;gLk;.

3.3.2 %yfj;jpd; ruhrup mZj;jpzpitf; fzpj;jy;.

gpd;tUk; topapy; ve;jnthU mZtpdJk; ruhrup mZj;jpzpit fzpf;f KbAk;.

fhgd; kw;Wk; FNshupd; vd;gdtw;iwg; nghUj;jkhd %yfq;fisf; fUjp ,J tpsf;fg;

gl;Ls;sJ.

cjhuzk; 1: ,aw;ifahd fhgdpd; ruhrup mZj;jpzpitf; fzpj;jy;.

fhgd; khjpupapy; rkjhdpfspd; jpzpTr; rjtPjk;.
12C - 98.89%
13C -   1.11%
14C - Gwf;fzpf;fj;jf;fJ.

100 ,aw;ifahd fhgd; mZf;fspd; khjpupapd; jpzpT = [(98.89 × 12 u) + (1.11 × 13 u)]

,aw;ifahd fhgd; mZtpd; ruhrup mZj;jpzpT         = [(98.89 × 12 u) + (1.11 × 13 u)]/ 100

                                  = 12.01 u

cjhuzk; 2: FNshupdpd; ruhrup mZj;jpzpitf; fzpj;jy;.

FNshupd; rkjhdpfspd; jpzpTr; rjtPjk;.
35Cl - 75.77%
37Cl - 24.23%

100 ,aw;ifahd FNshupd; mZf;fspd; khjpupapd; jpzpT = [(75.77 × 35 u) + (24.23 × 37 u)]

,aw;ifahd FNshupd; mZtpd; ruhrup mZj;jpzpT            = [(75.77×34.97 u)+(24.23×36.97 u)]/ 100

        = 35.45 u
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3.3.3 %y; (Mole)

kpfj; jpUj;jkhd 12 g  jpzpTila 12C  ,y; cs;s mZf;fspd; vz;zpf;iff;F rkkhd

myFfs; /  Jzpf;iffis cila gjhu;j;jq;fs; my;yJ mtfhjNuhtpd; ,yf;fkhdJ

xU %y; vd Kd;nkhopag;gl;Ls;sJ.

fPNo jug;gl;l cjhuzq;fs; xU %y; (1 mol)  msthd %yfq;fs;> %yf;$Wfs;

kw;Wk; mad;fspy; fhzg;gLk; Jzpf;ifapd; vz;zpf;if fhl;lg;gl;Ls;sJ.

12C  ,d; 1 mol   ,y; 6.022 × 1023     12C   mZf;fs; fhzg;gLk;.

C
6
H

12
O

6    
,d; 1 mol ,y; 6.022 × 1023   C

6
H

12
O

6 
 %yf;$Wfs; fhzg;gLk;.

CaCl
2   
,d; 1 mol ,y; 6.022 × 1023   Ca2+

 
 mad;fs; fhzg;gLk;.

mZf;fspd; vz;zpf;ifia fzf;fpLtjw;F> u kw;Wk; g (gram) vd;gdtw;Wf;fpilapyhd

njhlu;ig Gupe;J nfhs;s ,e;jf; fUj;ijg; gad;gLj;jyhk;.

6.022 × 1023  vz;zpf;if 12C rkjhdp mZf;fspd; kpfTk; jpUj;jkhd jpzpT 12 g

kw;Wk; xt;nthU 12C  rkjhdp mZtpd; jpzpT 12 u.  vdNt>

1 u = 1.66 × 10-24 g

6.022 × 1023u = 1 g

(6.022 × 1023 atoms) × (12 u/1 atom) = 12.00 g

3.3.4 %yu; jpzpT

xU %y; (1 mol) msthd gjhu;j;jj;jpd; jpzpT %yu; jpzpT vdg;gLk;. jug;gl;l

gjhu;j;jj;jpd; (,urhad %yfk; my;yJ ,urhadr; Nru;it) jpzpit> gjhu;j;jj;jpd;

msT (moles) My; gpupf;fg;gLk;NghJ ngwg;gLk;. %yu; jpzptpd; SI  myF kg mol-1.

vdpDk; toikahf %yu; jpzpthdJ g mol-1  ,dhy; jug;gLk;.

O  ,d; %yu; jpzpT  = 16.00 g mol-1

H
2
 ,d; %yu; jpzpT  = 2 × 1.008 g mol-1 = 2.016 g mol-1

H
2
O ,d; %yu; jpzpT = (2 × 1.008 g mol-1) + 16.00 g mol-1

     = 18.016 g mol-1

18.016 g  jpzpTila ePu; MdJ mtfhjNuh khwpyp (xU %y; /  1 mol) msthd ePu;

%yf;$Wfisf; nfhz;lJ.
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   cjhuzk; 3.1

NaCl  ,d; %yu;jpzpitf; fzpj;jy;.

   tpil:

Na+ ,d; %yu;jpzpT     = 22.99 g mol-1

Cl- ,d; %yu;jpzpT     = 35.45 g mol-1

NaCl  ,d; %yu;jpzpT  = 22.99 g mol-1 +  35.45 g mol-1

    = 58.44 g mol-1

58.44 g  jpzpTila NaCl  MdJ>

1 mol  Na+ mad;fisf; nfhz;lJ.

1 mol  Cl-  mad;fisf; nfhz;lJ.

1 mol  NaCl mad;fisf; nfhz;lJ.

3.4  ,urhadr; #j;jpuq;fspd; tiffs;

mZf;fspd; tiffs;> kpfr; rpwpa myFg; gjhu;j;jj;jpYs;s xt;nthU mZtpd;

%yfq;fspd; FwpaPLfSld; mZf;fspd; vz;zpf;if vd;gtw;iw vLj;Jf; fhl;l xU

gjhu;j;jj;jpd; ,urhadr;#j;jpuk; gad;gLj;jg;gLfpd;wJ. xU Nru;itapd; NtWgl;l

jfty;fisg; gpujpepjpg;gLj;Jtjw;F xd;wpw;F Nkw;gl;l tif ,urhadr;#j;jpuq;fs;

gad;gLj;jg;gLfpd;wd.

(a) mDgt #j;jpuk;

xU Nru;itapYs;s xt;nthU %yfj;jpd; rhu;gstpyhd mZf;fspd; vz;zpf;if

mDgtr;#j;jpuj;ijg; gad;gLj;jp vLj;Jf; fhl;lg;gLfpd;wJ. Nru;itapd; %yfq;fspd;

jpzpTfspypUe;J ngwg;gLk; kpfr; rpwpa tifr; #j;jpuk; ,JNtahFk;.

Ijurd; ngnuhf;irl;bd; (H
2
O

2
) mDgt#j;jpuk; HO.

vNjdpd; (C
2
H

6
) mDgt#j;jpuk; CH

3 
.

ngd;rPdpd; (C
6
H

6
) mDgt#j;jpuk; CH.

vijdpd; (C
2
H

2
)  ,d; mDgt#j;jpuk; CH.

(b) %yf;$w;Wr;#j;jpuk;

Nru;it xd;wpd; xU %yf;$wpYs;s xt;nthU %yfj;jpd; mZf;fspd; jpUj;jkhd

vz;zpf;ifiaf; Fwpf;Fk; #j;jpuk; %yf;$w;Wr; #j;jpuk; MFk;.

Ijurd; ngnuhf;irl;bd; %yf;$w;Wr; #j;jpuk; (H
2
O

2
).

vNjdpd; %yf;$w;Wr; #j;jpuk; (C
2
H

6
)>

ngd;rPdpd; %yf;$w;Wr; #j;jpuk; (C
6
H

6
).

vijdpd; %yf;$w;Wr;#j;jpuk; (C
2
H

2
).
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#j;jpuj;jpy; A  ,d; %y;fs;  A  ,d; %yu;jpzpT (g mol-1)

       Nru;itapd; %yu;jpzpT (g mol-1)
%yfk; A  ,d; jpzpTr; rjtPjk; =     100

3.4.1  ,urhadr; #j;jpuj;jpypUe;J jpzpTr; rjtPjk;

gpd;tUk; rkd;ghLfis cgNahfpj;J xU Nru;itapYs;s jug;gl;l xU %yfj;jpd;

jpzpTr; rjtPjj;ijf; fzpf;fyhk;.

vg;nghOJk; xU Nru;itapd; vy;yh %yfq;fspd; jdpj;jdpahd jpzpTr;rjtpjq;fspd;

$l;Lj;njhif 100%. vNjdpd; fhgd;> Ijurd; jpzpTr; rjtPjq;fisf; fzpj;jy;> fPNo

cjhuzkhff; nfhLf;fg;gl;Ls;sJ.

cjhuzk; 3.2

vNjdpd; fhgd;> Ijurd; jpzpTr; rjtPjk; Jzpjy;.

vNjdpd; %yf;$w;Wr; #j;jpuk; C
2
H

6

xU %y; vNjdpy; ,uz;L %y;fs; fhgd;> MW %y;fs; Ijurd; cs;sd.

100
)/16()/122(

/122







molgmolmolgmol

molgmol
rjtPjk;jpzpTr;fhgdpd;

       = 80%

100
)/16()/122(

/16







molgmolmolgmol

molgmol
rjtPjk;jpzpTr;Ijurdpd;

                      = 20%

[C jpzpTr; rjtPjk;] + [H jpzpTr; rjtPjk;] = 100%

3.4.2 Nru;itfspd; #j;jpuj;ijj; Jzp;jy; (%yf;$w;W /  mDgt)

Nru;itfspd; xt;nthU $wpd; / %yfj;jpd; jpzpitj; Jzptjw;Fg; gupNrhjid Kiwfs;

cs;sd. xt;nthU %yfj;jpd; jpzpT %y; vz;zpf;ifahf khw;wg;gl;L> %yfq;fSf;

fpilapyhd %yu; tpfpjj;ij cgNahfpj;J fzpj uPjpahf xU Nru;itapd; ,urhad

#j;jpuj;ij / mDgt #j;jpuk; / ,urhadr; #j;jpuk; vd;gtw;iwf; fzpf;fyhk;.

mDgt #j;jpuj;ijj; Jzptjw;fhd mbg;gilg; gbKiwfs;

1. Nru;itapy; fhzg;gLk; xt;nthU %yfj;jpd; jpzpit fpuhkpy; ngWf.

2. xt;nthU tif mZtpYk; %y;fspd; vz;zpf;ifiaj; Jzptjw;F xt;nthU

jpzpitAk; mjw;Fupa %yfj;jpd; mZj;jpzptpdhy; gpupf;Ff.

3. kpff;Fiwe;j %y;vz;zpf;ifia 1 Mf khw;Wtjw;F> xt;nthU %yfj;jpd; %y;

vz;zpf;ifia kpff; Fiwe;j %y; vz;zpf;ifahy; gpupf;Ff. ngwg;gLk; vz;fs;

ahTk; KO vz;fshf my;yJ KO vz;fSf;F mz;ikapypUe;jhy;> ,t;ntz;fs;

mDgt#j;jpuj;jpy; xt;nthU %yfj;jpd; FwpaPl;bd; mbapy; Fwpf;fg;gLk;.  xd;W

my;yJ xd;wpw;F Nkw;gl;lit KO vz;fshff; fhzg;glhtpbd; gb 4 Ig;

gad;gLj;Jf.
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4. gb 3 ,y; ngw;w vz;fis> vy;yh vz;fSk; KO vz;fshFkhW nghUj;jkhd

kpfr; rpwpa KOvz;zhy; ngUf;Ff. jrkjhdk; 0.2, 0.8 Mf ,Ug;gpd; mz;ik

apYs;s KO vz;fshf khw;Wf.

5. %yf;$w;Wr; #j;jpuj; jpzpT / mDgt#j;jpuj; jpzpT tpfpjj;jpdhy; mDgt

#j;jpuj;ijg; ngUf;fp %yf;$w;Wr; #j;jpuj;ijg; ngWf.

3.4.3 mDgtr; #j;jpuj;jpzpT  kw;Wk;  %yf;$w;Wj;jpzpT  vd;gdtw;iwg;

gad;gLj;jp %yf;$w;Wr; #j;jpuj;ijj; Jzpjy;.

1. mDgtr; #j;jpuj;jpy; ,Ue;J mDgtr; #j;jpuj; jpzpitf; fzpj;jy;.

2. %yf;$w;Wr; #j;jpuj;jpy; ,Ue;J %yf;$w;Wr; #j;jpuj; jpzpitf; fzpj;jy;.

3. KO vz; ngwg;gLkhW gpupj;jy;.

4. mDgtr; #j;jpuj;ij Nkw;gb vz;zhy; ngUf;Ftjd; %yk; %yf;$w;Wr; #j;jpuk;

ngwg;gLk;.

NkNy cs;s nrad;Kiwia tpsq;fpf; nfhs;s fPo; cs;s cjhuzk; cjTk;.

cjhuzk;  3.3

%yf rjtPjq;fs; Cl = 71.6%, C = 24.27%, H = 4.07% MfTila xU Nru;itapd;

%yf;$w;Wr; rjtPjj;ij fzpf;Ff.

gb 01: jpzpTr; rjtPjq;fs;: Cl = 71.65%, C = 24.27%, H = 4.07%

%yu;j;jpzpT = 98 g/mol

gb 02: 100 g Nru;itapy;>  Cl = 71.65 g, C = 24.27 g, H = 4.07 g

mZj;jpzpTfs; C = 12, H = 1, Cl = 35.5

100 g Nru;itapy; %y;fspd; vz;zpf;if

mol
gmol

g
Cl 043.2

5.35

65.71
1



fs;%y;

mol
gmol

g
C 022.2

12

27.24
1



fs;%y;

mol
gmol

g
H 07.4

1

07.4
1



fs;%y;

gb 03: 01.1022.2043.2 Cl   1022.2022.2 C  4.07 2.022 2.01H   

gb 04: mDgtr;#j;jpuk; = CH
2
Cl

mDgtr; #j;jpuj; jpzpT = 49 g/ mol

gb 05: %yf;$w;Wr; #j;jpuj; jpzpT / mDgtr; #j;jpuj; jpzpT tpfpjj;ijf;

fzpj;jy;.

%yf;$w;Wr; #j;jpuk; = (mDgtr; #j;jpuk;)  2

  = (CH
2
Cl)

 
 2

  = C
2
H

4
Cl

2

Nru;itapd; %yu;j;jpzpT njupe;jhy;> Nru;itapd; ,urhadr; #j;jpuj;ijj; Jzpayhk;.
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A  ,d; jpzpT E}w;WtPjk; ( )
w

w


A ,d; jpzpT

fyitapd; jpzpT

A  ,d; fdtsT E}w;WtPjk; ( )
v

v


A  ,d; fdtsT

fyitapd; fdtsT

A  ,d; %y; gpd;dk; (X
A
)                 

A  ,d; %y; vz;zpf;if

fyitapy; cs;s nkhj; j %y; vz;zpf;if

3.5  fyitapy; $W xd;wpd; mikg;G

3.5.1 gpd;dj;jpy; jug;gLk; mikg;G

xU njhFjpapd; nrwpitf; $Wtjw;F %d;W nghJthd E}w;WtPj Kiwfs; gad;gLj;jg;

gLfpd;wd. ,k;Kiwfshtd:

  rkd;ghL

%y; gpd;dj;ijg; gad;gLj;jp gpd;dj;ij tpsf;Fjy;

%y; gpd;dk; (X) MdJ xU $wpd; %y; vz;zpf;iff;Fk;> fyitapy; gpurpdkha;

,Uf;Fk; $Wfs; xt;nthd;wpdJk; %y;fspd; $l;Lj;njhiff;Fk; ,ilapyhd tpfpjkhFk;.

cjhuzk;: fiuak; (A)  %y;gpd;dkhdJ> fiuak; A  ,d; %y; vz;zpf;iff;Fk;

fyiapy; cs;s $Wfs; xt;nthd;wpdJk; %y; vz;zpf;iffspd; $l;Lj;njhiff;Fk;

(n
A
 + n

B
 + n

C
 + ...) ,ilapyhd tpfpjkhFk;.

A ( ) = 
...

A
A

A B C

n
X

n n n  
,d; %y; gpd;dk; 

3.5.2 xU fiurypy; rjtPj mikg;G (Vftpdf; fyit)

rkd;ghL

w
( )
w

jpzpTr; rjtjP k; 100 
fiuajj; pd ; jpzpT

 
fiurypd ; jpzpT

v
( )
v

fdtsTr; rjtjP k; 100% 
fiuaj;jpd ; fdtsT

 
fiurypd; fdtsT

%y ; E}w;WtjP k ;

100%
+  

 
fiuaj;jpd ; %y; vzz; pf;if

 
fiuajj; pd;     fiug;ghdpd ;

%y; vz;zpf;if   %y ; vz;zpf;if

gFjp vz;> njhFjp vz;fs; vd;gd xNu myiff; nfhz;bUg;gpd;> ,Wjpf; fzpak;

myiff; nfhz;buhJ.
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fyit xd;wpd; mikg;ghdJ Fwpj;jsT fiurypy; fhzg;gLk; fiuaj;jpd; msitf;

nfhz;L jdpj;Jtg;gLj;jp tpsf;fg;gLk;. ,e;j nghJthd topapy; fyit xd;wpd;

mikg;G jpzpTr; rjtPjkhff; fPNo cs;sthW tpsf;fg;gLj;jg;gLk;.

cjhuzk;:- jpzpTr; rjtPjj;ijg; gad;gLj;jy;.

jpzpTr; rjtjP k;   100 
fiuajj; pd ; jpzpT

 
fiurypd ; jpzpT

jpzpTr; rjtjP k;   100
+

 
fiuajj; pd; jpzpT

 
fiuaj;jpd; jpzpT  fiug;ghdpd ; jpzpT

Ijhd fiury;fs;> tsp khjpupfs; vd;gtw;wpd; mikg;igf; Fwpg;gjw;Fg; nghJthf xU

Fwpg;gpl;l fzpaj;jpYs;s gFjpfs; gad;gLj;jg;gLk;. Ijhd fiurypy; fiuaj;jpd;

msT kpff;FiwT kw;Wk; fiurypd; mlu;j;jp ePupd; mlu;j;jpf;F kpf mz;ikapypUf;Fk;>

vdNt 250C apy; fiurypd; mlu;j;jpia 1 kgdm-3 Mff; fUjyhk;.

rkd;ghL mikg;gpd; khWgl;l tpgupg;G

Mapujj; py; xU gFjp  (ppt)   
310

fiuajj; pd; jpzpT 

fiurypd ; jpzpT 
    

-1

-1

g kg

mg g

kpy;ypadpy ; xU gFjp (ppm) 
610

fiuajj; pd; jpzpT 

fiurypd ; jpzpT 
    

-1

-1

mg kg

g g

gpy;ypadpy ; xU gFjp (ppm)    910
fiuajj; pd; jpzpT 

fiurypd ; jpzpT 
g kg-1

fiurypd; (Vftpdf; fyit) fdtsTld; xg;gpLk;NghJ fiuaj;jpd; fdtsT Fiwthff;

fhzg;gLk;NghJ fiuaj;jpd; mikg;G fPo; cs;sthW jug;gLk;.

rkd;ghL mikg;gpd; khWgl;l tpgupg;G

Mapujj; py; xU gFjp  (ppt)   
310

fiuajj; pd; fdtsT 

fiurypd ; fdtsT 
    mL L-1

kpy;ypadpy ; xU gFjp (ppm) 
610

fiuajj; pd; fdtsT 

fiurypd ; fdtsT 
 
L L-1

gpy;ypadpy ; xU gFjp (ppm)   
910

fiuajj; pd; fdtsT 

fiurypd ; fdtsT 
   nL L-1
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Ijhd fiury;fSf;F mikg;ghdJ jpzpT /  fdtsT  gpd;dj;jhy; tpsf;fg;gLk;. ,J

ppm  kw;Wk; ppb  %yk; tpgupf;fg;gLk;. ,jw;F -3mg dm  kw;Wk; -3g dm   Nghd;w myFfs;

KiwNa khw;wPl;L myFfshfg; gad;gLj;jg;gLk;.

NtWgl;l gUkd;fspd; myFfs; ,ilapyhd tpj;jpahrj;ij NtWgLj;jpf; nfhs;sTk;.

msTfis $basT tpQ;Qhd Kiwapy; tpsf;fTk; nkw;wpf; Kw;Nru;f;if gad;gLk;.

ml;ltiz 3.6 nkw;wpf; Kw;Nru;f;iffs;

nkw;wpf; nkw;wpf; ngUf;fk; nkw;wpf; nkw;wpf; ngUf;fk;

Kw;Nru;f;if FwpaPL Kw;Nru;f;if FwpaPL

tera- T 1012 deci- d 10-1

giga- G 109 centi- c 10-2

mega- M 106 milli- m 10-3

kilo- k 103 micro- µ 10-6

hecto- h 102 nano- n 10-9

deca- da 101 pico- p 10-12

        cjhuzk; 3.4

jpzpTg;gb 20.0% Ijurd;  ngnuhf;irl;L  fiurypy;  H
2
O

2
 %y; gpd;dj;ijf;

fzpf;Ff.

fs;%y; fs;%y; 

fs;%y; 
dk;gpd;%y;

jk;nkhj; OHOH

OH

n

n
x A

A
222

22)(




1 kg Ijurd; ngnuhf;irl;L fiurypy;> H
2
O

2
 jpzpT = 200.0 g

H
2
O jpzpT  =  800.0 g

H
2
O

2
 %y;fs; -1

200.0 g

34 gmol
  = 5.88 mol H

2
O %y;fs;= -1

800.0 g

18 gmol
 = 44.44 mol

jk;nkhj;

dk;gpd;%y;
n

n
x A

A )( 5.88 mol

(5.88 44.44) mol



 = 0.11616

%y; rjtPjk; =  %y; gpd;dk; (x
A
) 100 = 11.6%
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3.5.3 %yw;wpwd; (Molality)*

xU fpNyhfpuhk; fiug;ghdpYs;s fiua %y; msT fiurypd; %yw;jpwd; (m) MFk;.

rkd;ghL myF

%yw;jpwd;   
fiua %y;

fiug;ghdpd; jpzpT 
mol

kg
mol kg-1

%yw;jpwd;   
fiua kpy;yp %y;

fiugg; hdpd ; jpzpT
  

mmol

kg
mmol kg-1

cjhuzk;:- 1.25 mol kg-1 my;yJ 1.25 m Rf;FNuhR fiury;  xt;nthU fpNyhfpuhk;

ePupw;F (fiug;ghd;) 1.25 mol Rf;FNuhir (fiuak;) nfhz;bUf;Fk;.

* eilKiwapy; cs;s f.ngh.j. (cau;ju) ghlj;jpl;lj;jpy; cs;slf;fg;gl

 tpy;iy.

3.5.4 %yu;j;jpwd; (Molarity) (nrwpit tpgupf;fg; gad;gLj;jg;gLk;)

fiurypd; fdtsit msj;jy; mjd; jpzpit msg;gjpYk; trjpahdJ. fiurypd;

nrwpit> xU jug;gl;l fdtsTf; fiurypYs;s fiua msT vd tiuaWf;fyhk;.

nrwpitf; Fwpg;gjw;Fg; nghJthfg; gad;gLj;Jk; xU myF %yu;j;jpwd; (M) MFk;.

xU ,yPw;wu; my;yJ fdnlrpkPw;wu; fdtsT fiurypYs;s fiua%y; vz;zpf;if

%yu;j;jpwd; MFk;.

cjhuzk;:- xU 1.25 %yu; my;yJ 1.25M Rf;FNuhRf; fiury;> xU dm3 Rf;FNuhRf;

fiury; (fiury;)  1.25mol Rf;FNuhirf; (fiuak;) nfhz;Ls;sJ.

rkd;ghL myF

%yu; j; jpwd;     
fiuaj; jpd; %y; fs;

fiury; fdtsT 
     

3

mol

dm
mol dm-3

%yu; j; jpwd;     
fiuaj; jpd; kpy; yp %y;

fiury; fdtsT
  

3

mmol

dm
mmol dm-3

1.25M (1.25 %yu;) Rf;FNuhRf; fiuriyAk; 1.25m (1.25 %yy;) Rf;FNuhRf; fiuriyAk;

jahupf;fg; gad;gLj;Jk; ePupd; msT rkky;y. mjhtJ xU jug;gl;l fiurypw;F

%yu;j;jpwDk; %yy;jpwDk; rkkhftpUf;f KbahJ. Mdhy; Ijhd fiury;fSf;F

mtw;wpw;fpilapyhd tpj;jpahrk; Gwf;fzpf;ff;$baJ.
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 cjhuzk; 3.5

10 mg NaCl IAk; 500 g ePiuAk; fye;J xU NaCl fiury; jahupf;fg;gl;lJ.

fiurypd; %yy; jpwidAk; NaCl nrwpT (ppm) IAk; fzpf;Ff.

  tpil:

%yy; jpwd; (m) = fiua %y;fs; / fiug;ghd; jpzpT

NaCl %y;fs; = 0.01 g/58 g mol-1 = 1.72 10-4 mol

%yy;jpwd; (m) = fiua %y; / fiug;ghd; jpzpT = 1.72  10-4 mol/0.5 kg

            = 3.44  10-4 mol kg-1

610
)kpy;jpzpT(fpuhfiury;

)kpy;jpzpT(fpuh NaCl

60.01( )
10 19.9 ppm

(500 0.01)g

g
  



3.6 ,urhadj; jhf;fq;fisr; rkg;gLj;jy;

,urhadj; jhf;fj;jpy; gq;nfLf;Fk; Muk;g ,urhadg; gjhu;j;jq;fs; jhf;fpfs; vdTk;>

jhf;fj;jpd; %yk; cUthf;fg;gLk; ,dq;fs; tpisTfs; vdTk; miof;fg;gLk;. xd;Nwh

my;yJ xd;wpYk; Nkw;gl;l tpisTfs; ,urhad khw;wj;jpdhy; Vw;gLk;. fhgd; xl;rprDld;

,ize;J fhgdPu; xl;irl;il cUthf;fy; Nghd;w ve;jnthU ,urhad khw;wKk;

,urhadj; jhf;fk; vd miof;fg;gLk;. ,t;thwhd ,urhadj; jhf;fk; fPNo fhl;bathW

,urhadr; rkd;ghl;bdhy; Fwpg;gplg;gLk;.

C(s) + O
2
(g) CO

2
(g)

jhf;fpfs; tpisTfs;

,urhadj; jhf;fj;jpd;NghJ %yf mZf;fs; cUthf;fg;gLtNjh my;yJ mopf;fg;gLtNjh

,y;iy. vdNt jhf;fpfs; tpisTfs; ,ilNa jpzpT rkg;gLj;jy; Ntz;Lk;. khw;W

topapy; $Wtjhapd; jhf;fpfspd; nkhj;j mZf;fspd; vz;zpf;if tpisTfspd; nkhj;j

mZf;fspd; vz;zpf;iff;Fr; rkkhdJ. xU ,urhadj; jhf;fk;> Nkw;$wg;gl;l %yfq;fs;

rkg;gLj;jg;gl;L vOjg;gl;bUg;gpd;> mJ rkg;gLj;jg;gl;l /  <Lnra;ag;gl;l jhf;fr;

rkd;ghLfs; vd miof;fg;gLk;.

ve;jNthu; ,urhadj; jhf;fKk; ,e;j tpjpfSf;F mike;J elj;jy; Ntz;Lk;.

NaCl nrwpT (ppm)
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xU ,urhadj; jhf;fj;ijr; rkg;gLj;Jtjw;fhd tpjpfs;:

(a) jhf;fpfspd; gf;fj;jpYs;s mZf;fs; tpisTfspd; gf;fj;jpYs;s mZf;fSf;Fr;

rkkhftpUj;jy; Ntz;Lk;.

(b) ,urhadj; jhf;fj;ijr; rkg;gLj;jj; jhf;fpfs; my;yJ tpisTfspd; #j;jpuq;fs;

khw;wg;glf;$lhJ.

(c) xU rkg;gLj;jpa ,urhadr; rkd;ghl;bd; vy;yhg; gFjpfSk; VjhtnjhU vz;zpdhy;

gpupf;fg;gl;L my;yJ ngUf;fg;gl;Lg; GjpanjhU rkg;gLj;jpa ,urhadr; rkd;ghl;il

cUthf;fyhk;.

(d) kpfTk; rpwe;j (Vw;Wf; nfhs;sf;$ba) rkg;gLj;jpa rkd;ghL vspa KOvz;fisf;

nfhz;ljhftpUf;Fk;. ,t; KOvz;fs; rkg;gLj;jpa rkd;ghl;bd; Fzfq;fs;

vdg;gLk;. ,J gPrkhdkhd ,yf;fkhf tpgupf;fg;gLk;.

,urhadj; jhf;fq;fisr; rkg;gLj;Jtjw;F ,uz;L topfs; cs;sd.

(a) ca;j;jwpjy; Kiw /  rupghu;j;jy; Kiw

(b) jho;j;Njw;W Kiw

3.6.1 nrt;itghu;j;jy;  /   rupghu;j;jy;  Kiwapy;  ,urhadj; jhf;fq;fisr;

rkg;gLj;jy;.

gb 01: tptuzq;fis mbg;gilahff;nfhz;L jhf;fpfs;> tpisTfs; mtw;wpd; ngsjpf

epiyfis ,dk; fhZjy;. nghUj;jkhd #j;jpuq;fis vOjpr; rkg;gLj;jg;glhj

,urhadr; rkd;ghl;il vOJf.

gb 02: kpfTk; Fiwe;j vz;zpf;ifapy; mtw;iwf; nfhz;l %yfq;fspy; Muk;gpj;J

(ghu;itaply;) rupghu;j;jy; %yk; rkd;ghl;ilr; rkg;gLj;Jjy;. xt;nthU

%yfkhfj; jhf;fpfspYk; tpisTfspYk; mZf;fisr; rkg;gLj;Jtjw;Ff;

Fzfq;fisj; Jzpjy;.

gb 03: mk;Gf;Fwpapd; ,Ugf;fq;fspYk; mZf;fs; / mad;fs; Mfpatw;iwr;

rkg;gLj;Jtjw;F fz;lwpe;j Fzfq;fs; rupah vdr; Nrhjpj;jy;. mj;Jld;

rkd;ghl;ilr; rkg;gLj;j cgNahfpj;j Fzfq;fs; rpwpa KOntz;fsh vdr;

Nrhjpj;jy;.
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vspa ,urhadj; jhf;fq;fisg; rupghu;j;jy; %yk; rkg;gLj;jyhk;. (<Lnra;ayhk;) fPNo

jug;gl;l cjhuzj;ijf; fUJf.

cjhuzk; 1:- ry;g+upf;fkpyk; kw;Wk; Nrhbaikjnuhl;irl;L vd;gd jhf;fkile;J

Nrhbak; ry;Ngw;W kw;Wk; ePiu tpisthfj; jUk; jhf;fk;.

gb 1: jhf;fpfs;   =  ry;g+upf;fkpyk; kw;Wk; Nrhbaikjnuhl;irl;L

tpisTfs; =  Nrhbak; ry;Ngw;W kw;Wk; ePu;

rkg;gLj;jg;glhj jhf;fr; rkd;ghL

H
2
SO

4
  +  NaOH                          Na

2
SO

4
  + H

2
O

gb 2: tpisTg; gf;fkhff; fhzg;gLk;  Nrhbak;  mZf;fisg;  gad;gLj;jp

,urhadr; rkd;ghl;ilr; rkg;gLj;jy;. tpisTg; gf;fkhff; fhzg;gLk;

Nrhbak; mZf;fspd; nkhj;j vz;zpf;if 2. vdNt Nrhbak; rhu;ghd

jhf;fj;jpd; Fzfk; 2.

vdNt jhf;fr; rkd;ghL

H
2
SO

4
  +  2NaOH                          Na

2
SO

4
  + H

2
O

gb 3: mk;Gf;Fwpapd;  ,uz;L  gf;fKk;  Vida mZf;fs; /   mad;fisr;

rkg;gLj;jy;.

rkg;gLj;jg;gl;l jhf;fr; rkd;ghL

H
2
SO

4
  +  2NaOH                          Na

2
SO

4
  + H

2
O

ngsjpf epiyfs; cld; rkg;gLj;jg;gl;l jhf;fr; rkd;ghL fPNo

jug;gl;Ls;sJ.

H
2
SO

4 
(aq)   +  2NaOH (aq)                          Na

2
SO

4 
(aq)   + H

2
O (l)

cjhuzk; 2:- iejurd; kw;Wk; Ijurd; vd;gd jhf;fkile;J tpisthf mNkhdpahit

cUthf;Fk; jhf;fk;.

gb 1: jhf;fpfs;   =  iejurd; kw;Wk; Ijurd;

tpisTfs; =  mNkhdpah

rkg;gLj;jg;glhj jhf;fr; rkd;ghL

N
2
  +  H

2
                         NH

3

gb 2: jhf;fpg; gf;fkhfTs;s  iejurd;  mZf;fisg; gad;gLj;jp  jhf;fr;

rkd;ghLfisr; rkg;gLj;jy;. jhf;fpg; gf;fkhfTs;s iejurd; mZf;fspd;

nkhj;j vz;zpf;if 2. vdNt iejurd; rhu;ghd jhf;ff; Fzfk; 2.

vdNt jhf;fr; rkd;ghL

N
2
  +  H

2
                         2NH

3
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gb 3: Fzfj;ijg; gad;gLj;jp Vida mZf;fs; (mad;fisr; rkg;gLj;jy;).

rkg;gLj;jg;gl;l jhf;fr; rkd;ghL

N
2
  +  3H

2
                         2NH

3

ngsjpf epiyfs;  cld;  rkg;gLj;jg;gl;l  jhf;fr;  rkd;ghL  fPNo

jug;gLfpd;wJ.

N
2 
(g)  +  3H

2
 (g)                         2NH

3 
(g)

3.6.2 xU  jho;j;Njw;W  Kiwapd;  jhf;fr; rkd;ghLfisr; rkg;gLj;Jjy; /

<Lnra;jy;.

mZf;fspd; xl;rpNaw;w vz;fspd; khw;wj;Jld; njhlu;Gila ,urhadj; jhf;fq;fs;

jho;j;Njw;wj; jhf;f tifapDs; mlq;Fk;. jho;j;Njw;wj; jhf;fq;fs; gpd;tUk; Kiwapy;

rkg;gLj;jg;gLk;.

Kiw 1: xl;rpNaw;w vz; khw;w Kiw

xl;rpNaw;w vz; khw;wq;fisf; fUJjy; kw;Wk; ,tw;iwj; jhf;fpfspd;

Fzfkhfg; gad;gLj;jy;.

xU cjhuzkhf> S  ,w;Fk; HNO
3 
 ,w;Fk; ,ilapyhd jhf;fk; fPNo

jug;gl;Ls;sJ.

gpd;tUk; topfs; rkd;ghl;ilr; rkg;gLj;j gpuNahfpf;fg;gLk;.

gb 1: jhf;fj;jpd; jhf;fpfs; kw;Wk;  tpisTfspd;  #j;jpuq;fisj;  jpUj;jkhf

vOJjy;.

S(s)  +  HNO
3
(aq)                      H

2
SO

4
(aq)  +  NO

2
(g)  +  H

2
O(l)

gb 2: xl;rpNaw;wk;> jho;j;jy; vd;gtw;Wf;Fs;shFk; %yfq;fspw;F xl;rpNaw;w

vz;fis toq;Ff.

S(s) + HNO
3
(aq)         H

2
SO

4
(aq) + NO

2
(g) + H

2
O(l)

  0          +5                          +6               +4

gb 3: xl;rpNaw;w  vz; khw;wk; rkdw;Wf; fhzg;gLtjdhy; ,e;j ,yf;fj;jpdhy;

ngUf;fy; Ntz;Lk;.  fPNo  fhl;lg;gl;lthW  ,t;  ,yf;fq;fs; rkg;gLk;.

(,yj;jpud;fspd; gupkhw;wk; fl;lhak; rkg;gLj;jg;gly; Ntz;Lk;.)

S(s) + 6HNO
3
(aq)     H

2
SO

4
(aq) + 6NO

2
(g) + H

2
O(l)

gb 4: vQ;rpAs;s mZf;fisr; rkg;gLj;Jf.

S(s) + 6HNO
3
(aq)  H

2
SO

4
(aq) + 6NO

2
(g) + 2H

2
O(l)

MW ,yj;jpud;fis

mfw;wy;

xU ,yj;jpuid Vw;wy;
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Kiw 2: mad; ,yj;jpud; miuj;jhf;fj;ijg; gad;gLj;jy; Kiw

xt;nthU xl;rpNaw;wj; jho;j;jy; jhf;fj;jpYk; xU  jhf;fp  jho;j;jg;gly;

Ntz;Lk;. xU jhf;fp xl;rpNaw;wg;gly;  Ntz;Lk;.  rpyNtisfspy;  xU

jhf;fj;jpy; xNu %yfk; xl;rpNaw;wj;jpw;Fk; jho;j;jYf;Fk; cl;gLk;. ,j;

jhf;fk; tpNrlkhf ,Utop tpfhuj; jhf;fk; vd miof;fg;gLk;. ,t;tpU

jhf;fq;fSk; (xl;rpNaw;wk;> jho;j;jy;) miuj;jhf;fq;fshFk;. jho;j;Njw;W

jhf;fj;ij rkg;gLj;Jtjw;Fupa KjypU gbfs;  ,t;tiuj;jhf;fq;fisf;

fz;lwpe;J rkg;gLj;jyhFk;.

jho;j;Njw;Wj; jhf;fq;fisr; rkg;gLj;Jk; nrad;Kiw:

gb A: jhf;fj;ij ,U miuj;jhf;fq;fshfg; gpupj;jy;.

gb B: ,U miuj;jhf;fq;fisAk; rkg;gLj;Jjy;.

gb C: ,U gf;fq;fspYk; cs;s ,yj;jpud;fis ePf;Ftjw;F ,U miuj;jhf;fq;fis

Ak; ,izf;Ff.

cjhuzk;: H
2
SO

4 
(aq) 

 
Kd;dpiyapy; K

2
Cr

2
O

7
  ,w;Fk; SO

2  
,w;Fk; ,ilapyhd jhf;fj;jpy;

Cr3+ kw;Wk; SO
4
2- mad;fs; gpujhd tpisTfs; MFk;.

gb A: jhf;fj;ij ,U miuj;jhf;fq;fshfg; gpupj;jy;.

Cr
2
O

7
2-     +  SO

2      
              Cr3+    +  SO

4
2-

,uz;L miuj;jhf;fq;fs; tUkhW:

Cr
2
O

7
2-    Cr3+

 SO
2

  SO
4
2-

gb B: ,U miuj;jhf;fq;fisAk; rkg;gLj;Jjy;.

gb 01: rkd;ghl;bd; ,U gf;fq;fspYKs;s  xt;nthU  %yfj;jpw;Fk; xl;rpNaw;w

vz;fis toq;Ff.

gb 02: xl;rpNaw;wg;gl;l my;yJ jho;j;jg;gl;l xt;nthU %yfj;jpd; mZf;fisr;

rkg;gLj;Jf.

gb 03: “nkhj;j”  xl;rpNaw;w  vz;izg;  ngWtjw;F  xl;rpNaw;w  vz;iz

mt;nthl;rpNaw;w vz; cila mZf;fspd; vz;zpf;ifahy; ngUf;Ff.

gb 04: kw;iwa  gf;fj;jpw;F  ,yj;jpud;fisr;  Nru;j;J miuj;jhf;fq;fisr;

rkg;gLj;Jf.

gb 05: mkpy Clf fiury;fSf;F H+ mad;fisAk; fhu Clf fiury;fSf;F

OH- mad;fisAk; Nru;j;J Vw;wj;ijr; rkg;gLj;Jf.

gb 06: H
2
O %yf;$Wfisr; Nru;j;J Ijuridr; rkg;gLj;Jf.

gb 07: ,U gf;fq;fspYk; xl;rpridr; rupghu;f;f.
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gb B ,y; $wg;gl;l miu mad;jhf;f rkg;gLj;jy; Kiwapd; gad;ghL fPNo jug;gl;

Ls;sJ.

mkpy Clfj;jpy; Cr
2
O

7
2- I Cr3+ Mfj; jho;j;jy;

gb 1: FNuhkpaj;jpd; xl;rpNaw;w vz;iz ,Ljy;.

Cr
2
O

7
2-(aq) Cr3+(aq)

               (+6) (+3)

gb 2: FNuhkpak; mZit ,UGwKk; rkg;gLj;jy;.

Cr
2
O

7
2-(aq) 2Cr3+(aq)

gb 3: mZf;fspd; vz;zpf;ifahy; xl;rpNaw;w vz;izg; ngUf;fp ,UGwKk;

nkhj;j xl;rpNaw;w vz;izf; Fwpj;jy;.

Cr
2
O

7
2-(aq) 2Cr3+(aq)

            (+6)2 (+3)2

xl;rpNaw;w vz; khw;wk; MW

   ( +12 ,ypUe;J +6 ,w;F)

gb 4: xl;rpNaw;w vz; tpj;jpahrj;ijr; rkg;gLj;j ,yj;jpud;fis ,Ljy;.

6e + Cr
2
O

7
2-(aq)     2Cr3+(aq)

,UGwKk; nkhj;j Vw;wj;ijf; fzpf;f.

6e + Cr
2
O

7
2-(aq)                          2Cr3+(aq)

nkhj;j Vw;wk;   nkhj;j Vw;wk;

kiw vl;L   Neu; MW

  (-8)         (-6)

gb 5: Vw;wj;ijr; rkg;gLj;j H+ mad;fisr; Nru;f;f.

14H+(aq) + 6e + Cr
2
O

7
2-(aq)         2Cr3+(aq)

gb 6: Ijuridr; rkg;gLj;j ePu; %yf;$Wfis ,Ljy;.

14H+(aq) + 6e + Cr
2
O

7
2-(aq)                      2Cr3+(aq) + 7H

2
O(l)

gb 7: ,UGwKk; nkhj;j mZf;fis rupg;ghu;j;Jr; rkg;gLj;jy;.

14H+(aq) + 6e + Cr
2
O

7
2-(aq)                      2Cr3+(aq) + 7H

2
O(l)
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mkpy Clfj;jpy; SO
2
 I SO

4
2- Mf xl;rpNaw;wy;.

gbfs; 1> 2> 3

SO
2
(g)                         SO

4
2- (aq)

  +4             +6

xl;rpNaw;w vz; khw;wk; ,uz;L

gb 4: xl;rpNaw;w khw;wj;ijr; rkg;gLj;j ,yj;jpud;fis ,Ljy;.

SO
2
(g)                          SO

4
2- (aq) + 2e

gb 5: ,UGwKk; nkhj;j Vw;wq;fisf; fzpf;f

SO
2
(g)                          SO

4
2- (aq) + 2e

nkhj;j Vw;wk; nkhj;j Vw;wk;

                  (0)                        (-4)

gpd;G Vw;wj;ijr; rkg;gLj;j H+ mad;fisr; Nru;f;f.

SO
2
(g)       SO

4
2- (aq) + 2e + 4H+(aq)

gb 6 kw;Wk; 7:

Ijuridr; rkg;gLj;j ePu; %yf;$Wfis ,lTk;.

2H
2
O(l) + SO

2
(g)                          SO

4
2- (aq) + 2e + 4H+ (aq)

gb C: ,U gf;fq;fspYk; cs;s ,yj;jpud;fis ePf;Ftjw;F ,U miuj;jhf;fq;fis

Ak; ,izf;Ff.

xl;rpNaw;w miur; rkd;ghl;il 3 My; ngUf;fp ,UGwKk; ,yj;jpud;fisr; rkg;gLj;jy;.

rkd;ghLfis ,izj;jy;.

14H+(aq)+ Cr
2
O

7
2-(aq)+3SO

2
(g)+6H

2
O(l) +6e       2Cr3+(aq)+3SO

4
2-(aq) +12H+(aq)+7H

2
O(l) + 6e

vspikahf;fg;gl;l rkd;ghL (rkg;gLj;jg;gl;l mad; rkd;ghL)

2H+(aq) + Cr
2
O

7
2-(aq) +3SO

2
(g)       2Cr3+(aq)+3SO

4
2-(aq) +  H

2
O(l)

rkg;gLj;jg;gl;l jhf;fr; rkd;ghL

 H
2
SO

4
(aq) + K

2
Cr

2
O

7
(aq) +3SO

2
(g)            Cr

2
(SO

4
)

3
(aq) +K

2
SO

4
(aq) + H

2
O(l)
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rkg;gLj;jpa jhf;fq;fspypUe;J ngwf;$ba jfty;fs;

 jhf;fj;jpy; jhf;fkilAk; xt;nthd;wpdJk; %y;fspd; vz;zpf;if

 jhf;fj;jpy; cUthFk; tpisTfs; xt;nthd;wpdJk; %y; vz;zpf;if

 jho;j;Njw;wpj; jhf;fj;jpy; <LgLk; ,yj;jpud;fspd; vz;zpf;if

H
2
SO

4  
Kd;dpiyapy; K

2
Cr

2
O

7  
 MdJ SO

2 
 cld; GupAk; NkNy $wg;gl;l jhf;fj;ijf;

fUJf.

(1) K
2
Cr

2
O

7 
 xU mad; Nru;it. xU Cr

2
O

7
2-

 
 mad; MdJ %d;W SO

2 
%yf;$WfSld;

jhf;fkilAk;.

(2) xU %y; K
2
Cr

2
O

7 
 MdJ %d;W %y; SO

2 
 cld; jhf;fkile;J xU %y; Cr

2
(SO

4
)

3

ck; xU %y; K
2
SO

4
 ck; xU %y; H

2
O  ck; cUthFk;.

miuj; jhf;f Kiwiag; gad;gLj;jp rkg;gLj;jg;gl;l rkd;ghLfSf;F NtW ,uz;L

cjhuzq;fs; fPNo tpgupf;fg;gl;Ls;sJ.

  cjhuzk; 3.6

Fe2+(aq) + NO
3
-(aq)                   Fe3+(aq) + NO(g) fhu epge;jidfspy; rkg;gLj;jpa

miuj; jhf;fq;fs;

Fe2+(aq)                   Fe3+(aq) + e-  (xl;rpNaw;wj; jhf;fk;)

NO
3
-(aq) + 2H

2
O(  )  + 3e-                    NO(g) + 4OH-(aq) (jho;j;jy; jhf;fk;)

xl;rpNaw;w miuj;jhf;fj;ij 3 My; ngUf;Ff.

3[Fe2+(aq)                    Fe3+(aq) + e- ]  xl;rpNaw;wj; jhf;fk;

miuj;jhf;fq;fis ,izf;Ff.

NO
3
-(aq) + 2H

2
O(  ) + 3e-                    NO(g) + 4OH-(aq)

3[Fe2+(aq)                   Fe3+(aq) + e- ]

3Fe2+(aq) + NO
3

-(aq) + 3e-   + 2H
2
O(  )                  3Fe3+(aq) + 3e- + NO(g) + 4OH (aq)

,yj;jpud;fis ePf;Ff.

3Fe2+(aq) + NO
3

-(aq) + 2H
2
O(  )                     3Fe3+(aq) + NO(g) + 4OH-(aq)
















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  cjhuzk; 3.7

   fhu Clfj;jpy; ,w;Fk; ,w;Fk; ,ilapyhd jho;j;Njw;w mad; rkd;ghl;ilr;

   rkg;gLj;jy;.

MnO
4
-  +  Fe                  MnO

2
   +  Fe2+

       tpil:

miuj; jhf;fj;ijr; rkg;gLj;jy;:

xl;rpNaw;w miuj;jhf;fk;: Fe Fe2+  +  2e ------ (1)

jho;j;jy; miuj;jhf;fk;: 2H
2
O + 3e +  MnO

4
-                  MnO

2
  +  4OH- ------ (2)

xl;rpNaw;w miu mad; jhf;fk; (1)I 3 My; ngUf;Fjy; kw;Wk; jho;j;jy; miu

mad; jhf;fk; (2)I 2 My; ngUf;Fjy;. ,uz;L miur; rkd;ghLfisAk;

Nru;f;Fk;NghJ ,yj;jpud;fis ePf;fp tpLjy;.

3Fe + 2MnO
4
-   +  4H

2
O 3Fe3+  +  2MnO

2
  +  8OH-

vy;iyg;gLj;Jk; Nrhjidg; nghUs; / jhf;fp

xU jhf;fj;jpy; Kw;whfg; gad;gLj;jg;gLk; jhf;fp vy;iyg;gLj;Jk; jhf;fp vdg;gLk;.

kw;iwa (Vida) jhf;fpfs; kpifahd jhf;fpfs; vdg;gLk;. gpd;tUk; cjhuzk; jug;gl;l

xU jhf;fj;jpy; cUthFk; tpisnghUspd; msitf; fzpg;gjw;F vy;iyg;gLj;Jk;

Nrhjidg; nghUs;  vz;zf;fUtpd; gad;ghl;il vLj;Jf; fhl;Lk;.

cjhuzk;:

3 mol N
2
, 6 mol H

2
 vd;gtw;wpypUe;J vj;jid %y;fs;; NH

3
 cUthf;fg;glyhk;?

rkg;gLj;jg;gl;l jhf;fr; rkd;ghL:

N
2
(g) + 3H

2
(g)                2NH

3
(g)

3 %y; N
2
 I Kw;whfg; gad;gLj;Jtjw;Fj;

Njitahd H
2
 %y;fspd; vz;zpf;if   = N

2
 %y; vz;zpf;if  3 = 9 %y; H

2
 Njitg;gLk;.

Njitahd H
2
 ,y; %y; mjpfk; fpilf;ff;$ba H

2
 ,d; %y;.

vy;iyg;gLj;Jk; fhuzp  H
2

6 %y; H
2
 I Kw;whfg; gad;gLj;Jtjw;Fj;

Njitahd N
2
 %y;fspd; vz;zpf;if = H

2
 %y; vz;zpf;if  

3

1
 = 2  %y; N

2
 Njitg;gLk;.

Njitahd N
2
 ,y; %y; FiwT fpilf;ff;$ba N

2
 ,d; %y;.

kpifahd Nrhjidg; nghUs; N
2

vy;iyg;gLj;Jk; Nrhjidg; nghUs; msit mbg;gilahf cgNahfpj;J cUthFk;

NH
3
 msitf; fzpg;gjw;F H

2
 msT cgNahfpf;fg;glyhk;.

H
2
 %y; vz;zpf;if  

3

2
 = 6 %y;  

3

2
 = 4 %y; NH

3










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







3.6.3  vspa fUj;jhf;fq;fisr; rkg;gLj;jy;

fjpu;j; njhopw;ghl;L epa+f;fpisl;lhdJ fUj;Jzpf;iffis / ,yj;jpud;fis my;yJ

fhkh() fjpu;tPry; tbtj;jpy; rf;jpia Njhw;Wtpj;J> fjpu;j;njhopw;ghl;Lj; Nja;tpw;F

cl;glyhk;. ml;ltiz 3.6 ,y; ,t;thwhd Jzpf;iffs;> ,yj;jpud;fs; fhkh fjpu;tPry;

vd;gtw;wpd; nghJthd rpwg;gpay;Gfs; jug;gl;Ls;sd. mNefkhfg; nghJthf cl;gLfpd;w

fUj;Jzpf;iffs;  my;gh () Jzpf;iffSk; ,yj;jpud;fSk; MFk;. ,q;F ntspNaw;wg;

gLk; cau;fjp ,yj;jpud;fs; gPw;wh () Jzpf;iffs; MFk;.

ml;ltiz 3.7  ntsptPry;fspd; rpwg;gpay;Gfs;

ngau; FwpaPL Vw;wk; jpzpT

my;gh 4 2+ 4
2 2He ,   2+ <ypak; mZtpd; jpzptpw;Fr; rkk;

gPw;wh 0 2+ 0
-1 -1,    -1 ,yj;jpudpd; jpzptpw;Fr; rkk;

fhkh 0
0 ,    0 jpzpT ,y;iy

xU %yfj;jpd; fjpu;j; njhopw;ghl;Lr; rkjhdp NtnwhU %yfj;jpd; my;yJ mNj

%yfj;jpd; jpzpntz;zpy; NtWgl;l rkjhdpahf ,aw;ifapy; khw;wkiljy; fjpu;j;

njhopw;ghL vd mwpag;gl;Ls;sJ. ,t;thwhd khw;wq;fs; fUj;jhf;fq;fs; my;yJ

jpupGfs; vd miof;fg;gLk;. cjhuzkhf Ra226

88
 ,d; fjpu;j;njhopw;ghl;Lj; Nja;tpdhy;

Rn222

86
 cUthjy; gpd;tUkhW vOjg;gLk;.

226 4 222
 88 2  86                 Ra He Rn

  ngw;whu; fU       kfl; fU

fUj;jhf;fq;fis <Lnra;tjw;fhd  (rkg;gLj;Jtjw;fhd) tpjpfs;

tpjp 01: jhf;fKWk; fUf;fspd; jpzpntz;fspd; $l;Lj;njhif cUthFk; fUf;fspd;

jpzpntz;fspd; $l;Lj;njhiff;Fr; rkk;.

tpjp 02: jhf;fKWk; fUf;fspd; mZntz;fspd; $l;Lj;njhif cUthFk; fUf;fspd;

mZntz;fspd; $l;Lj;njhiff;Fr; rkk;.

NkNy jug;gl;l jhf;fj;ijf; fUJf.

226 4 222
 88 2  86                 Ra He Rn

ngw;whu; fU     my;gh  kfl;fU

(,Nubak; 226)          (,Nuld; 222)

jpzpT vz;   226 4       +        222

mZ vz;     88                          2       +          86
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cjhuzq;fs;:

7  0 7
4 1 3Be     +                          e Li

ngw;whu; fU     gPw;wh   kfl;fU

(ngupypak; 7)             (,ypjpak; 7)

jpzpT vz;   7                  +        0                      7

mZ vz;   4                  +       -1                      3

rpy fUj;jhf;fq;fspy; GNuhj;jd;fs; ( p1

1
)> epa+j;jpud;fs; ( n1

0
) vd;gd rk;ge;jg;gLfpd;wd.

3.7 fiury;fisj; jahupj;jy;

fiuankhd;W xU fiug;ghdpy; fiuj;J cUthf;Fk; Vftpdf; fyitahdJ fiury;

vd mwpag;gLk;.

kpfj; jpUj;jkhd njupe;j nrwpTila> jahupf;fg;gl;l fiury;fs; epakf; fiury;fs;>

Kjd;ik epakq;fSf;F vjpuhf epak tsthf;fk; nra;ag;gLk;. kl;lw;wjhfj; J}a;ik

ahfTk;> cWjpahdjhfTk;> ePNuw;wg;glhjjhfTk;> ePupy; cr;r mstpy; fiuaf;$bajhfTk;

kw;Wk; cau; %yf;$w;W epiwiaf; nfhz;l Nru;itfs; Kjd; epakq;fs; vd

miof;fg;gLk;.

rpy cjhuzkhf gpd;tUk; ePuw;w Nru;itfisf; fUjyhk;.

Na
2
CO

3
,  K

2
Cr

2
O

7
  kw;Wk;  KIO

3
.

Nju;e;njLf;fg;gl;l gFg;gha;tpy; gad;gLj;jg;gLk; ,urhadq;fshd Jiz /  top epakg;

gjhu;j;jq;fs; vdg;gLgit Kjd;ik epakg; gjhu;j;jq;fSf;F vjpuhf epak tsthf;fk;

nra;ag;gl;bUf;Fk;.

fPo;tUk; Kiwfisg; gad;gLj;jp njupe;j nrwpTila fiury;fisj; jahupj;Jf; nfhs;s

KbAk;. nrad;Kiw cjhuzq;fs; fPNo jug;gl;Ls;sd.

Kiwfs;:

(1) J}a Nru;itapypUe;J  jpUj;jkhf  mse;njLf;fg;gl;l  jpzpT  my;yJ

fdtsit ftdkhfg; nghUj;jkhd fiug;ghdpy; fiuj;jy;.

(2) Nrfupg;Gf; fiury;fis (stock solution)  Ijhf;fy;.

NkNy $wg;gl;l ,U KiwfspYk; NtWgl;l topfspy; fiuriyj; jahupj;jiy fPNo

jug;gl;lit Rl;bf; fhl;Lfpd;wd.
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(1) 1.0 mol dm-3,   500.00 cm3 Na
2
CO

3
 fiury; jahupj;jy;.

(a) Njitahd Na
2
CO

3
 %y;fisf; fzpj;jy;.

(b) Nrhjidg;nghUs; Nghj;jypypUe;J Njitahd Na
2
CO

3
 ia jpUj;jkhf

epWj;jy;

(c) 500.00 cm3 fdkhdf; FLitapDs; Na
2
CO

3
ia ,l;L> rpy fha;r;rp tbj;j

ePupy; ed;F fiuj;jy;

(d) fha;r;rp tbj;j ePiu cgNahfpj;J 500.00 cm3 Fwpf;Ff; fiuriy Ijhf;Fjy;.

(2) 1.0 mol dm-3,  250.00 cm3 HCl  fiuriy> nrwpe;j HCl  fiurypy; [36% (w/w)],

1.17 g ml-1 (1.17 g cm-3)  ,Ue;J jahupj;jy;.

(a) fPo; cs;sthW nrwpe;j HCl  ,d; nrwpitf; fzpj;jy;.

nrwpe;j HCl  mkpyj;jpd; 1 dm3  ,y; cs;s>

HCl  ,d; jpzpT = 1.17 g cm-3×1000 cm3× 36%

= 421.2 g

nrwpe;j HCl  mkpyj;jpd; 1 dm3  ,y; cs;s>

HCl  ,d; %y; vz;zpf;if =  421.2 g ÷ 36.5 g mol-1

=  11.5 mol dm-3

nrwpe;j HCl  mkpyj;jpy; HCl  ,d; nrwpT  =  11.5 mol dm-3

(b) Njitg;gl;l fiuriyj; jahupf;fj; Njitahd %y; vz;zpf;ifiaf;

fzpj;jy;.

1.0  mol dm-3  HCl fiurypd; 250.00 cm3 fiurypy; cs;s

HCl  ,d; %y; vz;zpf;if  = (1.0 mol×250cm3) ÷1000 cm3

                                                                          = 0.25 mol

Njitg;gl;l nrwpe;j HCl  mkpyj;jpd; fdtsT v  vd;f.

0.25 mol = (11.5 mol × v) ÷ 1000 cm3

                   v = 21.7 cm3

(c) fiuriyj; jahupj;jy;.

nrwpe;j HCl   mkpyf; fiurypd; 21.7 cm3  I jpUj;jkhf mse;njLj;J>

250.00 cm3   fdkhd FLitapDs; ,ly;. ,J 250.00 cm3  Fwp tiu Ijhf;fy;.

,t;thW 1.0  mol dm-3 ,  250.00 cm3 HCl   fiury; jahupf;fg;gLk;.
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(3) 1.0 mol dm-3, Na
2
CO

3
  Nrfupg;Gf; fiurypypUe;J (stock solution) 0.2 mol dm-3,

100.00 cm3, Na
2
CO

3 
 fiury; jahupj;jy;.

(a) 0.2 mol dm-3, 100 cm3 , Na
2
CO

3
 fiurypYs;s %y;fisf; fzpj;jy;.

(b) 0.2 mol dm-3, 100 cm3 , Na
2
CO

3
 fiurypYs;s Na

2
CO

3
 %y;fspw;Fr; rkkhd

vz;zpf;if Na
2
CO

3 
 %y;fs;  cila  1 mol dm-3,  Na

2
CO

3
 fiury;

fdtsitf;  fzpj;jy;.

(c) 1 mol dm-3, Na
2
CO

3
 fiurypypUe;J fzpj;j fdtsitj; jpUj;jkhf

mse;J 100.00 cm3 fdkhd FLitapDs; ,Ljy;.

(d) fha;r;rp tbj;j ePiu cgNahfpj;J 100.00 cm3 Fwpf;Ff; fiuriy Ijhf;Fjy;.

(4) 6 mol dm-3  Nrfupg;Gf;  HCl   fiurypypUe;J  1 mol dm-3,  250.00 cm3,

HCl
 
 fiuriyj; jahupj;jy;.

6 mol dm-3, HCl  fiurypd; Njitahd fdtsT v  vd;f.

v  ,w;fhd fzpg;G:

0.25 mol = 6  mol × 
v

1000
 cm3

v = 41.60 cm3

6 mol dm-3,  HCl  fiurypd; 41.60 cm3  I jpUj;jkhf mse;njLj;J> 250.00 cm3

fdkhd FLitf;F  khw;wy;.  gpd;du; Fwp tiu Ijhf;fy; %yk;  Njitahd

fiuriyg; ngwyhk;.

(5) ,uz;L  Nrfupg;Gf;  fiury;fisf;  fye;J (cjhuzk;:  3 mol dm-3    kw;Wk;

0.5 mol dm-3  HCl
 
 fiury;) 1 mol dm-3 ,  250.00 cm3  HCl

 
 fiuriyj; jahupj;jy;.

3 mol dm-3, HCl  fiurypd; v cm3  Njit vdf; fUJf.

vdNt  0.5 mol dm-3,  HCl
 
 fiurypd; (250 00 - v) cm3  Njit.

jahupf;fg;gl Ntz;ba HCl  fiurypYs;s HCl ,d; %y; vz;zpf;if 0.25 mol.

fdtsT v  ,w;fhd fdtsT:

(
v 3

1000


mol dm-3) + (250.00 - v) × 

0.5

1000
 mol dm-3) = 0.25 mol

                       v  = 50.00 cm3

Njitahd 3 mol dm-3, HCl  fiurypd; fdtsT = 50.00 cm3

Njitahd 0.5 mol dm-3, HCl  fiurypd; fdtsT = (250.00 - 50.00)  cm3

      = 200.00 cm3

MfNt 3 mol dm-3, HCl  fiurypy; 50.00 cm3   cld; 0.5 mol dm-3, HCl fiurypd;

200.00 cm3    fyg;gjd; %yk; 1 mol dm-3,  250.00 cm3,  HCl   fiuriyj;  jahupf;f

KbAk;.
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3.8 ,urhadj; jhf;fq;fis mbg;gilahf cila fzpj;jy;fs;

nrwpT njupe;j xU fiuriy cgNahfpj;J rpy njupahj ntt;NtW tif ePu;f;fiury;fspd;

nrwpitj; jPu;khdpg;gjw;F ,urhadj; jhf;fq;fisg; gad;gLj;jyhk;. nrwpT njupe;j

fiury; (epakf; fiury;) nrwpT njupahf; fiurYld; mwpag;gl;l xU gPrkhdj;Jld;

jhf;fKWk;. epakf; fiurYld; nrwpT njupahf; fiury; Kw;whfj; jhf;fKWk; epiyapy;>

epakf; fiurypd; nrwpitAk; jhf;fj;jpd; gPrkhdj;ijAk; cgNahfpj;Jj; njupahj

fiurypd; nrwpitf; fzpf;fyhk;.

cjhuzk; 1: mkpy - fhuj; jhf;fk;

0.1M epakf; fiury; HNO
3
 cld; nrwpT njupahj  fiury;  Ba(OH)

2

jhf;fKwtplg;gLfpd;wJ. 25.00 cm3 Ba(OH)
2
 cld; Kw;whfj; jhf;fKWtjw;F

0.1M, 34.00 cm3 HNO
3
 Njitg;gLfpd;wJ. fPNo fhl;lg;gl;l gbKiwfisg;

gad;gLj;jp Ba(OH)
2
 ,d; nrwpitf; fzpf;fyhk;.

2HNO
3
(aq) + Ba(OH)

2
(aq)                  Ba(NO

3
)

2
(aq) + 2H

2
O(l)

rkg;gLj;jpa rkd;ghl;bd;gb ,uz;L %y;fs; HNO
3
  xU %y; Ba(OH)

2

cld; jhf;fKWfpd;wJ.

gad;gLj;jpa HNO
3
 %y;fisf; fzpj;jy;.

gad;gLj;jpa HNO
3
 mol -3 3

34.00
0.1 mol dm dm 0.0034 mol

1000
    

gad;gLj;jpa HNO
3
 %y; = 25 cm3 ,y; cs;s Ba(OH)

2
 %y;  2

3
2

25
0.0034 mol Concentration of  Ba(OH) dm 2

1000
   

Ba(OH)
2
 ,d; nrwpT = 0.068 mol dm-3

cjhuzk; 2: jho;j;Njw;wj; jhf;fk;

0.25 mol dm-3, 27.00 cm3 Fe(NO
3
)

2
 cld; Kw;whfj; jhf;fKWtjw;Fj; Njitahd

0.6 mol dm-3 KMnO
4
 ,d; fdtsT ahJ?

MnO
4
- ,w;Fk; Fe2+ ,w;Fkpilapyhd rkg;gLj;jpa jhf;fk;

MnO
4
-(aq) + 5Fe2+(aq) + 8H+(aq)                 5Fe3+(aq) + Mn2+(aq) + 4H

2
O(l)

gad;gLj;jpa Fe2+ mol -3 3
27.00

0.25 mol dm dm
1000

   = 6.75  10-3 mol

gad;gLj;jj; Njitahd MnO
4

- %y; = 
36.75 10
 mol

5



KMnO
4
 ,d; fdtsT> v dm3

3
-3 3

6.75 10 v
 mol 0.6 mol dm dm

5 1000


  

         V = 0.00225 dm3  = 2.25 cm3




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cjhuzk; 3: jpzpTkhdk;

0.1 mol dm-3,  Ba(OH)
2  
MdJ 0.2 mol dm-3,  30 cm3, H

2
SO

4  
mkpyj;Jld;

g+uzkhfj;  jhf;fkile;J cUthFk;  BaSO
4 
,d; jpzpitf; fzpf;f.

rkg;gLj;jg;gl;l jhf;fr; rkd;ghL>

H
2
SO

4
 (aq)  + Ba(OH)

2
 (aq)                 BaSO

4 
(s) + 2H

2
O (l)

rkg;gLj;jg;gl;l jhf;fr; rkd;ghl;bd; mbg;gilapy; cUthFk;   BaSO
4 
,d;

jpzpitf; fzpj;jy;.

gad;gLj;jg;gl;l H
2
SO

4 
 ,d; msT 

3
-3

3

30.00 cm
=  0.2 mol dm  = 0.006 mol

1000 cm


tPo;gbthfpa BaSO
4  
,d; msT = 0.006 mol

BaSO
4  
,d; %yu;jpzpT -1= 233 g mol

tPo;gbthfpa BaSO
4
,d; jpzpT -1= 20.006 mol  33 g mol

= 1.4 g


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jPu;f;fg;gl;l gpurpdq;fs;:

Nfs;tp 1:

(a) iron(III) oxide ,y; cs;s ,Uk;G> xl;rprd; jpzpTr; rjtPjq;fs; ahit?

(b) xU fpNyhfpuhk; Fe
2
O

3
 ,ypUe;J  gpupj;njLf;ff;$ba  ,Uk;gpd;  jpzpT

fpuhkpy; ahJ?

(c) xU fpNyhfpuhk; ,Uk;igg; gpupj;njLf;fj;  Njitahd 66.4%  Fe
2
O

3
 ia

cila Vkw;iww;W jhJg; nghUspd; nkw;wpf; njhd;fs; ahit?

tpil:

(a) Fe ,d; jpzpT %

2 3 2 3

 mol 112
100 100 70%

 mol 160

Fe g Fe

Fe O g Fe O


   

1   ,d ; jpzpT 2   

1   ,d; jpzpT   

O tpd; jpzpTr; %

O tpd; jpzpTr; % = 100% - Fe ,d; jpzpTr; % 100% - 70% = 30%

(b) Fe ,d; jpzpT

3
2 3

2 3

70  
1.000 10  700  

100  

g Fe
g Fe O g Fe

g Fe O
  

(c) Njitahd Vkw;iww;wpd; jpzpT

2 3

2 3

100  100  
1 k  

70  66.4  

g Fe O g
g Fe

g Fe g Fe O
 

jhJg; nghUs;

= 2.15 kg

Nfs;tp 2:

xU khztd; 4.0 mg Nrhbak; mad;fs; (NaCl tbtj;jpy;) 4.00 g FSf;NfhR

(C
6
H

12
O

6
), 96 g ePu; vd;gtw;iwf; fye;J xU fiury; jahupf;fpd;whd;.

(a) fiurypy; FSf;Nfhrpd; %yy;jpwd; ahJ?

(b) fiurypy; vt;tsT Na+ ppm ,y; fhzg;gLfpd;wJ?

tpil:

(a)
( )kg


fiua %y;

%yy ; jpwd;
fiug;ghdpd; jpzpT 

4.0  

180 g / mol

g


FSf; NfhR
FSf; NfhR %y; fs;  = 0.022 mol

fiug;ghdpd; (ePupd;) jpzpT kg ,y; = 0.096 kg

-1
0.022 mol

0.23 mol kg
0.096 kg

 
 

%yy; jpwd;  
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(b) fiury; jpzpT  = 0.004 g + 4.00 g + 96 g
   = 100.004 g

6 6 0.004 
ppm 10 10

100.004 

Na g
Na

g


    

jpzpT
,y;

fiury; jpzpT

= 39.99 ppm

Nfs;tp 3:

NaCl,  KCl Mfpatw;iwAila  fyitapd;  jpzpT 5.48 g.  ,k;khjpup  ePupy;

fiuf;fg;gl;L> kpifahd  nts;sp iej;jpNuw;Wld; (AgNO
3
)  gupfupf;fg;gl;lJ.

cUthFk; AgCl ,12.70 g jpzpTilaJ. fyitapy; cs;s NaCl   ,d;  jpzpTr;

rjtPjj;ijf; fzpf;Ff.

tpil:

AgNO
3
 %y;fs; = 

12.70
 0.088 mol

143.32g / mol

g


n(NaCl) NaCl ,d; %y; vz;zpf;if + n(KCl) KCl ,d; %y; vz;zpf;if= 0.088 mol

NaCl KCl 
0.088 mol=

58.44 g / mol 75.55g / mol


,d; jpzpT ,d; jpzpT
  ------------------------- (1)

mj;Jld; NaCl  jpzpT + KCl  jpzpT = 5.48 g ------------------------------- (2)

rkd;ghL (2) ,ypUe;J  KCl jpzpT = 5.48 g - NaCl jpzpT

rkd;ghL (1) ,w;F gpujpapl>

NaCl 5.48 g -  NaCl 
0.088 mol=

58.44 g / mol 75.55g / mol


,d; jpzpT ,d; jpzpT

NaCl ,d; jpzpT = 4.06 g

NaCl  ,d; jpzpTr; rjtPjk; = 
4.06 g

100%
5.48 g

  =  74.01%
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A ,d; jpzpTg; gpd;dk; (w/w)     =
    A ,d; jpzpT

gjhu;j;jk; my;yJ fyitapd; jpzpT

A ,d; fdtsTg; gpd;dk; (v/v)  =

A ,d; %y; gpd;dk; (X
A
)              =

Nru;it xd;wpy; %yfk;

X ,d; jpzpTr; rjtPjk;  =
#j;jpuj;jpy; cs;s X  ,d; %y;fs;  X  ,d; %yj;jpzpT (g mol-1)

fiurypd; fdtsT
 100%

xU kpy;ypadpd;; gFjpfs; (ppm)    =
fiuaj;jpd; jpzpT

fiurypd; jpzpT
 106

xU gpy;ypadpd;; gFjpfs; (ppb)      =
fiuaj;jpd; jpzpT

fiurypd; jpzpT
 109

%yw;wpwd; / %yy;wpwd; (m)             =
fiuaj;jpd; %y;fs;

fiug;ghdpd;; jpzpT

%yu;j;jpwd; (M)                                  =
 fiua %y;fs;

fiurypd; fdtsT
mol dm-3

...

A

A B C

n

n n n  

   A ,d; fdtsT
fyitapd; fdtsT

          A ,d; %y;fs;

fyitapd; nkhj;j %y;fs;

jpzpTr; rjtPjk;  (w/w)                   =
gjhu;j;jj;jpd; jpzpT

fyitapd; jpzpT
    100%

fdtsTr; rjtPjk; (v/v)                =
gjhu;j;jj;jpd; fdtsT

fyitapd; fdtsT
 100%

xU Mapuj;jpd; gFjpfs; (ppt)       =
fiuaj;jpd; jpzpT

fiurypd; jpzpT
103

mol kg-1

     -

     -

     -

     -

     -

     -

     -

     -

     -

ml;ltiz 3.8 rkd;ghLfspd; RUf;fk;

rkd;ghL myF


