
 

fy;tpg; nghJj; juhjug; gj;jpuk;fy;tpg; nghJj; juhjug; gj;jpuk;fy;tpg; nghJj; juhjug; gj;jpuk;fy;tpg; nghJj; juhjug; gj;jpuk;fy;tpg; nghJj; juhjug; gj;jpuk;

(cau;juk;)(cau;juk;)(cau;juk;)(cau;juk;)(cau;juk;)

,urhadtpay;,urhadtpay;,urhadtpay;,urhadtpay;,urhadtpay;
ghlj;jpl;lk;ghlj;jpl;lk;ghlj;jpl;lk;ghlj;jpl;lk;ghlj;jpl;lk;
(kPs;Nehf;fg;gl;lJ)(kPs;Nehf;fg;gl;lJ)(kPs;Nehf;fg;gl;lJ)(kPs;Nehf;fg;gl;lJ)(kPs;Nehf;fg;gl;lJ)

2012 Mk; Mz;L kw;Wk; mjid njhlh;e;J tUk;2012 Mk; Mz;L kw;Wk; mjid njhlh;e;J tUk;2012 Mk; Mz;L kw;Wk; mjid njhlh;e;J tUk;2012 Mk; Mz;L kw;Wk; mjid njhlh;e;J tUk;2012 Mk; Mz;L kw;Wk; mjid njhlh;e;J tUk;

f.ngh.j(cf.ngh.j(cf.ngh.j(cf.ngh.j(cf.ngh.j(c/j) ghPl;irfspy; eilKiwg;gLj;jg;gLk;j) ghPl;irfspy; eilKiwg;gLj;jg;gLk;j) ghPl;irfspy; eilKiwg;gLj;jg;gLk;j) ghPl;irfspy; eilKiwg;gLj;jg;gLk;j) ghPl;irfspy; eilKiwg;gLj;jg;gLk;

tpQ;Qhdk; kw;Wk; RhjhuKk; clw;fy;tpf;Fkhd JiwtpQ;Qhdk; kw;Wk; RhjhuKk; clw;fy;tpf;Fkhd JiwtpQ;Qhdk; kw;Wk; RhjhuKk; clw;fy;tpf;Fkhd JiwtpQ;Qhdk; kw;Wk; RhjhuKk; clw;fy;tpf;Fkhd JiwtpQ;Qhdk; kw;Wk; RhjhuKk; clw;fy;tpf;Fkhd Jiw

tpQ;Qhd njhopEl;g gPlk;tpQ;Qhd njhopEl;g gPlk;tpQ;Qhd njhopEl;g gPlk;tpQ;Qhd njhopEl;g gPlk;tpQ;Qhd njhopEl;g gPlk;

Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;



1.0 mwpKfk;1.0 mwpKfk;1.0 mwpKfk;1.0 mwpKfk;1.0 mwpKfk;

,g;ghlj;jpl;lkhdJ cau;fy;tpiaj; njhluTs;s khztu;fSf;Fk; NtW NjitfSf;fhfTk; f.ngh.j (c/j) ,urhadtpay;

mwpitg; gad;gLj;Jtjw;fhf tbtikf;fg;gl;Ls;sJ.

,g;ghlj;jpl;lkhdJ 16 myFfis cupa xOq;fpy; fw;gpg;gjw;fhf mikf;fg;gl;lJ. ghltplakhdJ xt;nthU myfpYk;

Nju;r;rpfspd; mbg;gilapy; toq;Ftjw;fhf xOq;fikf;fg;gl;Ls;sJ.

md;whl tho;tpy; ,urhadtpaypd; gad;ghl;L ngWkjpia Fwpg;gpl;Lf;fhl;Ltjw;fhfg; nghUj;jkhd ,lq;fspy; ,urhadtpaypd;

gpuNahfq;fs; Nru;f;fg;gl;Ls;sJ. ,J tpla cs;slf;fj;jpd; fPo; jbj;j vOj;jpy; jug;gl;Ls;sJ.

• 2009 Kjy; eilKiwg;gLj;jg;gl;L te;j ghlj;jpl;lkhdJ kPs;Nehf;fg;gl;L ,g;ghlj;jpl;lkhdJ cUthf;fg;gl;Ls;sJ.2009 Kjy; eilKiwg;gLj;jg;gl;L te;j ghlj;jpl;lkhdJ kPs;Nehf;fg;gl;L ,g;ghlj;jpl;lkhdJ cUthf;fg;gl;Ls;sJ.2009 Kjy; eilKiwg;gLj;jg;gl;L te;j ghlj;jpl;lkhdJ kPs;Nehf;fg;gl;L ,g;ghlj;jpl;lkhdJ cUthf;fg;gl;Ls;sJ.2009 Kjy; eilKiwg;gLj;jg;gl;L te;j ghlj;jpl;lkhdJ kPs;Nehf;fg;gl;L ,g;ghlj;jpl;lkhdJ cUthf;fg;gl;Ls;sJ.2009 Kjy; eilKiwg;gLj;jg;gl;L te;j ghlj;jpl;lkhdJ kPs;Nehf;fg;gl;L ,g;ghlj;jpl;lkhdJ cUthf;fg;gl;Ls;sJ.

 ,g;ghlj;jpl;lk; f.ngh.j (c ,g;ghlj;jpl;lk; f.ngh.j (c ,g;ghlj;jpl;lk; f.ngh.j (c ,g;ghlj;jpl;lk; f.ngh.j (c ,g;ghlj;jpl;lk; f.ngh.j (c/j) ghPl;ir 2012 ,ypUe;J eilKiwg;gLj;jg;gLk;. gpd;tUk; khw;wq;fs; ,jpy;j) ghPl;ir 2012 ,ypUe;J eilKiwg;gLj;jg;gLk;. gpd;tUk; khw;wq;fs; ,jpy;j) ghPl;ir 2012 ,ypUe;J eilKiwg;gLj;jg;gLk;. gpd;tUk; khw;wq;fs; ,jpy;j) ghPl;ir 2012 ,ypUe;J eilKiwg;gLj;jg;gLk;. gpd;tUk; khw;wq;fs; ,jpy;j) ghPl;ir 2012 ,ypUe;J eilKiwg;gLj;jg;gLk;. gpd;tUk; khw;wq;fs; ,jpy;

 nra;ag;gl;Ls;sd. nra;ag;gl;Ls;sd. nra;ag;gl;Ls;sd. nra;ag;gl;Ls;sd. nra;ag;gl;Ls;sd.

1

 •  myF 1  ,uz;L myFfshfg; gphpf;fg;gl;Ls;sJ.
 • myF 3 ,d; cs;slf;fk; Fiwf;fg;gl;Ls;sJ kw;Wk; kPs xOq;fikf;fg;gl;Ls;sJ.

 • myF 3 rlg;nghUspd; thAepiy vd kPs ngahplg;gl;Ls;sJ

 • fw;wad;fs; mdad;fspd; mstwphPjpahd gFg;ghdJ myF 14 ,ypUe;J myF 5 ,w;F khw;wg;gl;Ls;sJ. mj;Jld; nkhNdhnld;

  Nlw; gpizap OH- mad; Nrh;f;fg;gl;Ls;sJ. ,Uk;G(III) mad;fSld; ryprpypf;fkpyj;jpd; jhf;fk; nra;Kiwapy; mwpKfg;gLj;jg;

  gl;Ls;sJ.

 • myF 7 ,y; ngd;rPdpd; VirNyw;wk; ( Acylation ) mwpKfg;gLj;jg;gl;Ls;sJ.

 • myF 10 ,y; fphpf;ehl;bd; Nrhjidg;nghUs; LiAlH
4
 vd;gtw;Wld; jhf;fk;, kw;Wk; LiAlH

4
 cld; Vikl;Lfspd; jhf;fk;

mwpKfg;gLj;jg;gl;Ls;sJ

 • nkhj;j ghlNtisfspd; vz;zpf;if 600 ,ypUe;J 468 Mf Fiwf;fg;gl;Ls;sJ.



     • myF 11 ,y; rpy cs;slf;fq;fs; ePf;fg;gl;L kPs xOq;fikf;fg;gl;Ls;sd.

  • myF 13 ,y; 6 nrad;Kiw nraw;ghLfSk; rpy cs;slf;fq;fSk; ePf;fg;gl;Ls;sd.

  • myF 14 ,y; rpy Njh;T nra;ag;gl;l cs;slf;fq;fs; NtW myFfSf;F ,lk;khw;wg;gl;Ls;sd. vQ;rpait

   ghlj;jpl;lj;jpypUe;J ePf;fg;gl;Ls;sd.

 • myF 15 ,ypUe;J rpy Njh;T nra;ag;gl;l ifj;njhopy;fs; ePf;fg;gl;Ls;sd. kw;Wk; Njh;r;rp kl;lk; 15;.5 kPs

   vOjg;gl;Ls;sJ.
 • myF 16 ,ypUe;J rpy Njh;T nra;ag;gl;l cs;slf;fq;fs; ePf;fg;gl;Ls;sd. mj;Jld; Njh;r;rp kl;lq;fspd; vz;zpf;if 7

   ,ypUe;J 4 Mff; Fiwf;fg;gl;Ls;sJ.

2.0 Nehf;fq;fs;2.0 Nehf;fq;fs;2.0 Nehf;fq;fs;2.0 Nehf;fq;fs;2.0 Nehf;fq;fs;

,f;fw;ifnewpapd; ,Wjpapy; khztu;fSf;F>

1. ,urhadtpaypd; mbg;gil vz;zf;fUf;fis tpsq;fpf;nfhs;sTk; ghlj;jpl;lj;jpy; cs;s xd;WgLj;jpa myFfisAk;

xOq;fikg;igAk; czuTk; cjTk;.

2. ,urhadj; Njhw;wg;ghLfSf;fhf ,urhadtpaypd; vz;zf;fUf;fisAk; mwpitAk; ju;f;fuPjpahfTk; fw;gid uPjpahfTk;

rpe;jpf;f cjTk;.

3. r%fj;jpw;F ,urhadtpaypd; Njitia ,dq;fz;L nfhz;L njhopEl;g> r%f> nghUshjhu mgptpUj;jpapy; tpQ;Qhdj;ij

gpuNahfpg;gjw;Fj; Njitahd tpsf;fj;ijg; ngw;Wf;nfhs;s cjTk;.

4. ,aw;if tsq;fs; gw;wp tpsf;fj;ijg; ngw;Wf; nfhs;sTk;> mtw;iwg; gad;gLj;JtjpYk; ghJfhg;gjpYk; jq;fpAs;s

gpur;rpidfis tpsq;fpf; nfhs;sTk; cjTk;.

2



ghl myFfSk; xJf;fg;gl;l ghlNtisfspd; vz;zpf;ifAk;ghl myFfSk; xJf;fg;gl;l ghlNtisfspd; vz;zpf;ifAk;ghl myFfSk; xJf;fg;gl;l ghlNtisfspd; vz;zpf;ifAk;ghl myFfSk; xJf;fg;gl;l ghlNtisfspd; vz;zpf;ifAk;ghl myFfSk; xJf;fg;gl;l ghlNtisfspd; vz;zpf;ifAk;

myFmyFmyFmyFmyF jiyg;Gjiyg;Gjiyg;Gjiyg;Gjiyg;G   ghlNtis  ghlNtis  ghlNtis  ghlNtis  ghlNtis

1. mZf; fl;likg;G 29

2. fl;likg;Gk; gpizg;Gk; 26

3. ,urhadf; fzpj;jy;fs; 15

4. rlg;nghUspd; thAepiy 18

5. rf;jpapay; 26

6. s, p, d  njhFg;G %yfq;fspd; ,urhadk; 69

7. Nrjd ,urhadj;jpd; mbg;gil vz;zf;fUf;fs; 17

8. IjNuhfhgd;fs; 26

9. mw;ify; Viyl;Lf;fs; 12

10. xl;rpridf; nfhz;l Nrjdr; Nru;itfs; 35

11. iejuridf; nfhz;l Nrjdr; Nru;itfs; 15

12. ,af;ftpurhadk; 27

13. rkepiy 62

14. kpd;dpurhadk; 26

15. ifj;njhopYk; ,urhadKk; 41

16. #oy; ,urhadtpay; 24

nkhj;jk;nkhj;jk;nkhj;jk;nkhj;jk;nkhj;jk;      468468468468468

3



4

   juk;  juk;  juk;  juk;  juk;    jtiz   jtiz   jtiz   jtiz   jtiz              Nju;r;rp kl;lq;fs;              Nju;r;rp kl;lq;fs;              Nju;r;rp kl;lq;fs;              Nju;r;rp kl;lq;fs;              Nju;r;rp kl;lq;fs;

        12  1   1.1  -  4.5  (Nju;r;rp kl;lq;fs;; 16)

 2   5.1  -  6.9  (Nju;r;rp kl;lq;fs;; 13)

 3   7.1  -  10.7  (Nju;r;rp kl;lq;fs;; 18)

    13  1   11.1  -  13.4  (Nju;r;rp kl;lq;fs;; 11)

 2   13.5  -  15.4  (Nju;r;rp kl;lq;fs;; 12)

 3   15.5  -  16.4  (Nju;r;rp kl;lq;fs;; 06)

cj;Njr jtiz uPjpahd ghl xOq;Fcj;Njr jtiz uPjpahd ghl xOq;Fcj;Njr jtiz uPjpahd ghl xOq;Fcj;Njr jtiz uPjpahd ghl xOq;Fcj;Njr jtiz uPjpahd ghl xOq;F



5

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

1.01.01.01.01.0

rlg;nghUspd; jd;ikrlg;nghUspd; jd;ikrlg;nghUspd; jd;ikrlg;nghUspd; jd;ikrlg;nghUspd; jd;ik

iaj; jPu;khdpf;fiaj; jPu;khdpf;fiaj; jPu;khdpf;fiaj; jPu;khdpf;fiaj; jPu;khdpf;f

,yj;jpud;fspd;,yj;jpud;fspd;,yj;jpud;fspd;,yj;jpud;fspd;,yj;jpud;fspd;

xOq;fxOq;fxOq;fxOq;fxOq;f ikg;G>ikg;G>ikg;G>ikg;G>ikg;G>

,yj;jpud;fspd;,yj;jpud;fspd;,yj;jpud;fspd;,yj;jpud;fspd;,yj;jpud;fspd;

,ilj;jhf;fq;fs;>,ilj;jhf;fq;fs;>,ilj;jhf;fq;fs;>,ilj;jhf;fq;fs;>,ilj;jhf;fq;fs;>

rf;jpg; gupkhw;wk;rf;jpg; gupkhw;wk;rf;jpg; gupkhw;wk;rf;jpg; gupkhw;wk;rf;jpg; gupkhw;wk;

vd;gtw;iwg;vd;gtw;iwg;vd;gtw;iwg;vd;gtw;iwg;vd;gtw;iwg;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

• mZ> cg mZj;Jzpf;iffs; gw;wpa kPsha;T
• ujNghl;bd; fU khjpup cU

• Nghu; khjpup cU

• rhu;mZj;jpzpTk; rkjhdpAk;

• fjpu;j; njhopw;ghl;Lf;fhd mwpKfk;

• ,  , α β γ  fjpu;g;Gfspd; ,ay;Gfs;

• fNjhl;Lf;fjpu;fspd; ,ay;Gfis mtjhdpj;jy;fNjhl;Lf;fjpu;fspd; ,ay;Gfis mtjhdpj;jy;fNjhl;Lf;fjpu;fspd; ,ay;Gfis mtjhdpj;jy;fNjhl;Lf;fjpu;fspd; ,ay;Gfis mtjhdpj;jy;fNjhl;Lf;fjpu;fspd; ,ay;Gfis mtjhdpj;jy;

• kpd;fhe;jfjpHg;Gf;fs;

• nghJthd gz;Gfs; (Ntfk; - c> miyePsk; λ;>
  kPbwd; 

ν

> rf;jp E)

• c = ν λ

•  E = h
ν

• kpd;fhe;j epwkhiy

• kpd;fhe;j miyfspd; gy;NtW tPr;rq;fisr;

Nru;e;j fjpHfSk; mtw;wpd; gz;GfSk;

•  ghu;itg;Gy tPr;rj;jpd; $Wfis mtjhdpj;jy;ghu;itg;Gy tPr;rj;jpd; $Wfis mtjhdpj;jy;ghu;itg;Gy tPr;rj;jpd; $Wfis mtjhdpj;jy;ghu;itg;Gy tPr;rj;jpd; $Wfis mtjhdpj;jy;ghu;itg;Gy tPr;rj;jpd; $Wfis mtjhdpj;jy;

• %yfq;fspd; njhlu; madhf;fy; rf;jp khwy;fs;; ;; ;

• Ijurd; epwkhiy

• Nghupd; nfhs;ifapd; mbg;gilapy; Ijurd;

epwkhiyia tpsf;Fjy;
• s, p, d, f ; cgrf;jp kl;lq;fs;

• ,yj;jpudpd; miy> Jzpf;if ,ay;G

1. 1 mZf;fl;likg;G khjpup cUf;
fis kPl;lha;thu;.

1.2 kpd;fhe;jf;fjpu;g;Gfspd; tif

   fis EZfp Muha;thu;.

1.3 mZtpd; ,yj;jpud; rf;jp

   kl;lq;fis rhd;WfspD}lhf

   gFj;jha;thu;.

3.0 ghlj;jpl;lk;3.0 ghlj;jpl;lk;3.0 ghlj;jpl;lk;3.0 ghlj;jpl;lk;3.0 ghlj;jpl;lk;
3.1 juk; 123.1 juk; 123.1 juk; 123.1 juk; 123.1 juk; 12                  myF 1 - mZf; fl;likg;G                 myF 1 - mZf; fl;likg;G                 myF 1 - mZf; fl;likg;G                 myF 1 - mZf; fl;likg;G                 myF 1 - mZf; fl;likg;G     29 ghlNtis    29 ghlNtis    29 ghlNtis    29 ghlNtis    29 ghlNtis

06

03

08
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• Xgpw;wy;fspd; tbtq;fs; ( s, p kl;Lk;)

•   rf;jpr;nrhl;lhf;fy;
• ehd;F rf;jpr;nrhl;nlz; gw;wpa mwpKfk;

• Kjd;ikr; rf;jpr;nrhl;L vz; (n)

(Principal quantum number)

• jpirtpw; rf;jpr;nrhl;L vz; (l)

(Azimuthal quantum number)

• fhe;jr; rf;jpr;nrhl;L vz; (m
l
)

(Magnetic quantum number)

• fwq;fy;; rf;jpr;nrhl;L vz; (m
s
)

 (Spin quantum number)

    (Fwpj;j xU ,yj;jpuDf;fhd ehd;F rf;jpr;

  nrhl;nlz;izAk; Fwpg;gpLjy; Nrhjpf;fg;gl
  khl;lhJ)

• cgrf;jp kl;lq;fspYs;s mjp$ba ,yj;jpud;

vz;zpf;if
• ,yj;jpud;fs; epuk;Gk;Nfhyk; njhlu;ghd

nfhs;iffSk; tpjpfSk;

•  ̀ _d;bd;tpjp (Hund's rule)

•  gTypq;fpd; jtpu;f;iftpjp

• fl;bnaOg;gy; Nfhl;ghL (Aufbau principle) )

• 1 - 38 tiuahd mZ vz;izf;nfhz;l jdpahf;
fg;gl;l> thAepiy mZf;fspdJk; mad;fspdJk;

jiuepiy ,yj;jpud; epiy mikg;Gf;fs;.

1.4 jdpahf;fg;gl;l thAepiy

mZf;fspdJk; mad;fspdJk;

jiuepiy ,yj;jpud; epiy

aikg;ig gFj;jha;thu;.

04
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

1.5 Mtu;j;jd ml;ltizapy;
%yfq;fspd; mikit cWjpg;

gLj;jTk; mZ ,ay;Gfis

njhlu;GgLj;jTk; mtw;wpd;

,yj;jpud; epiy mikg;ig

gFj;jha;thu;.

• cgrf;jp kl;lq;fspy; cWjpepiyia cUthf;Fk;
tpNrl ,yj;jpud; mikTfs;. (s1> s2> p3> p6> d5> d10

  kl;Lk;)

•   %yfq;fspd; njhlu; madhf;fy; rf;jp khwy;fis

Ak; Kjyhk;; madhf;fw; rf;jpkhwy;fisAk;

tpsf;Fjy;

• Mtu;j;jd ml;ltizia fl;bnaOg;gy;

• KOePs tbt Mtu;j;jd ml;ltizapd; mwpKfk;
• s, p, d, f  njhFg;Gfs;

• Kjyhk; $l;lk; njhlf;fk; 18 Mk; $l;lk;

tiu cs;s %yfq;fs;

• Mtu;j;jdk; topNaAk; $l;lk; topNaAk; s, p

njhFg;G %yfq;fs; fhl;Lk; Nghf;Ffs;

• fw;wad;> mdaid cUthf;fy;
• xl;rpNaw;Wk;> jho;j;Jk; ,ay;G

• kpd;vjpHj;jd;ik (Pauling msTj;jpl;lk;)

• xl;rpNaw;wvz;fs;

• madhf;fw;rf;jp

• ,yj;jpud; ehl;lk;
• mZthiu@ jpiuaPl;L tpisT (gz;gwpuPjpahd

tpsf;fk; kl;Lk;)

•  gq;fPl;L tYthiu

•  td;lthy; Miu

•  cNyhf Miu

• madhiu

08
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• ,urhadg; gpizg;Gf;fs; cUthFjy;

• kpd;vjpu;j;jd;ik tpj;jpahrj;ijf; nfhz;L

gpizg;G tifia jPu;khdpj;jy;.

• Kjyhd ,il <u;g;;Gfs;

• gq;fPl;LtYg;gpizg;Gf;fs;.
• Kidtw;w gq;fPl;LtYg;gpizg;Gf;fs;.

(c-k;: H
2
, Cl

2
,  O

2
,  N

2
)

 • KidTg; gq;fPl;LtYg;gpizg;Gf;fs;.

(c-k;: HCl, H
2
O, NH

3 
)

• <jy; gq;fPl;LtYg;gpizg;Gf;fs;.
(c-k;: H

3
O+,  NH

4
+,  NH

3
.BF

3  
)

• mad;gpizg;G

•  mad;gpizg;Gfspd; gq;fPl;Lj;jd;ik -

  fw;wad;fspd; Kidthf;Fk; tYTk;

  mdad;fspd; KidthFjd;ikAk;

• cNyhfg;gpizg;Gf;fs;.

• vspa %yf;$WfspdJk; mad;fspdJk;
fl;likg;igj; jPu;khdpj;jy;
• Y}apapd; fl;likg;G
• tYtsT xOf;F ,yj;jpud; Nrhbj;js;Sif
  (VSEPR) nfhs;if
• Y}apapd; fl;likg;igAk; VSEPR iaAk; gad;

; gLj;jp %yf;$WfspdJk; mad;fspdJk; tbtq;
fis vjpu;T$wy; (kj;jpa mZitr;#o Mff;$b
aJ 6 Nrhb ,yj;jpud;fisf; nfhz;l %yf;$W
fSk; mad;fSk; kl;Lk;)

2.1 rlg;nghUspd; fl;likg;igAk;

,ay;GfisAk; jPu;khdpg;gjw;fhf

gy;mZj;njhFjpfspd; Kjd;
ikahd  ,il <u;g;Gfisg;

gFj;jha;thu;.

2.2 gq;fPl;LtY> KidTg; gq;fPl;L

tY %yf;$WfspdJk; vspa

mad;$l;lq;fspdJk; tbtq;
fisg; gFj;jha;thu;.

06

10

2.02.02.02.02.0

rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;rlg;nghUspd;

,ay;GfSld;,ay;GfSld;,ay;GfSld;,ay;GfSld;,ay;GfSld;

gpizg;igAk;gpizg;igAk;gpizg;igAk;gpizg;igAk;gpizg;igAk;

fl;likg;igAk;fl;likg;igAk;fl;likg;igAk;fl;likg;igAk;fl;likg;igAk;

njhlu;GgLj;Jthu;.njhlu;GgLj;Jthu;.njhlu;GgLj;Jthu;.njhlu;GgLj;Jthu;.njhlu;GgLj;Jthu;.

                             myF 2 - fl;likg;Gk; gpizg;Gk;                26 ghlNtis                             myF 2 - fl;likg;Gk; gpizg;Gk;                26 ghlNtis                             myF 2 - fl;likg;Gk; gpizg;Gk;                26 ghlNtis                             myF 2 - fl;likg;Gk; gpizg;Gk;                26 ghlNtis                             myF 2 - fl;likg;Gk; gpizg;Gk;                26 ghlNtis
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• Nfj;jpufzpj tbtq;fs;

• Neu;NfhL

• jsKf;Nfhzk;

• ehd;Kfp
• Kf;Nfhz $k;gfk;

• Nfhz tbtk;

• Kf;Nfhz ,U$k;gfk;

• rpije;j ehd;Kfp (rP Nrh tbtk;)

• T - tbtk;

• vz;Kfp
• rJuf;$k;gfk;

• rJuj;jsk;

• fyg;ghf;fk; (sp,  sp2,  sp3 khj;jpuk;> jdpr;Nrhb

     ,yj;jpuidf; nfhz;l Nru;itfisj; jtpu;j;J)

• njupT nra;ag;gl;l %yf;$WfspdJk; mad;

    fspdJk; gupT (

2- - -

3 2 2 3 3 2CO , N O, CO , O , NO , NO

k;

     xj;j vspa %yf;$WfSk; mad;fSk;)
     • %yf;$WfspYk; mad;fspYk; gpizg;gpd; jd;ik

(

,  σ π

gpizg;Gfs;)

     • khjpupfis jahupg;gjd; %yk; tbtq;fiskhjpupfis jahupg;gjd; %yk; tbtq;fiskhjpupfis jahupg;gjd; %yk; tbtq;fiskhjpupfis jahupg;gjd; %yk; tbtq;fiskhjpupfis jahupg;gjd; %yk; tbtq;fis

  tpsq;Fjy;.  tpsq;Fjy;.  tpsq;Fjy;.  tpsq;Fjy;.  tpsq;Fjy;.
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

2.3 rlg;nghUs;fspd; fl;likg;ig

Ak; ,ay;GfisAk; jPu;khdpg;gjw;
fhf ntt;NtW njhFjpfspy;

,Uf;Fk; Jiz ,il <u;g;G

fisg; gFj;jha;thu;.

(secondary interaction)

2.4 gjhu;j;jq;fspd; jpz;kepiy

fl ;likg ;igghdJvt ;thW
mtw;wpd; ngsjPf ,ay;GfSld;

njhlh;GWk; vdg; gFj;jha;thu;.

• KidTj;jd;ikAk;> ,UKidTj;jpUg;GjpwDk;;
• KidthFjd;ik (Polarizability)

• Jizahd ,il <u;g;Gfs; (te;ju;thypd; ,il
<u;g;Gfs;)
•  Ijurd; gpizg;Gf;fs;
•  ,U KidT - ,UKidT ,il <u;g;Gfs;
• mad; ,UKidT ,il <u;g;Gfs;
• mad; J}z;ba ,UKidT ,il <u;g;Gfs;
(ion induced dipole interactions)

• ,UKidT - J}z;ba ,UKidT ,il <u;g;Gfs;
• fiyT ,il <u;g;Gfs; (yz;ld; tpirfs;)
      (Dispersion interactions)

  (Nkw;$wpa ahTk; gz;GuPjpapy; kl;Lk; fUjg;gLk;.)

• gjhh;j;jq;fspd; ngsjPf ,ay;Gfis mtw;wpd
;jpz;kepiyf; fl;likg;GfSld; njhlh;GgLj;jy;
• cUFepiy
• kpd;flj;Jjpwd; (Electrical conductivity)
• ntg;gf;flj;Jjpwd;
• td;ik

• ntt;NtW tifahd rhyf xOq;fikg;Gf;fs;
• xj;jmZf;fs; (ituk;> fhuPak;)
• gy;ypd mZf;fs; (SiO

2
)

• Kidtpy;%yf;$w;Wr;rhyfq;fs;; (I
2 
)

• KidT%yf;$w;Wr;rhyfq;fs; (gdpf;fl;b)
(Polar molecular lattice)

• mad;rhyfq;fs; (NaCl)

• cNyhfr;rhyfq;fs; ;

06

04
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

3.1 mZf;fSlDk; %yf;$WfS

lDk; njhlu;Gila ngsjPff;

fzpaq;fisg; gad;gLj;jp ,urh
adr; #j;jpuq;fis cUthf;F

tJld; nghUj;jkhd khwpyp

fisg; gad;gLj;jp fzpj;jy;

fisr; nra;thu;.

3.2 rkg;gLj;jg;gl;l rkd;ghLfisf;

 nfhz;L fzpj;jy;fs; nra;thu;

• mtfhjNuh khwpyp
• guNlxUik (khwpyp)
• mikg;G (Composition)

• jpzpTg;gpd;dk;.
• fdtsTg;gpd;dk;
•  %y;g;gpd;dk;

•  mDgtr; #j;jpuKk; %yf;$w;Wr; #j;jpuKk;
• mikg;G nrwpitf; Fwpg;gpLk; gpd;tUtdtUk;

myFfSf;Fk; (mol dm-3) ,ilapyhd njhlu;Gfs;.
• jpzpT/fdtsT

• mg dm-3

•

gµ

dm-3

• %y;/fdtsT
• mmol  dm-3

• mol dm-3

• %y;/jpzpT
• Parts per million (kpy;ypadpy; xd;W)
• ppm  = jpzpTg;gpd;dk; 

6
 10×

• jpzpT> Vw;wf;fhg;G
• rkd;gLj;jpa fUr;rkd;ghLfis vOJjy;.

• ,urhadr; rkd;ghLfisr; rkg;gLj;jy;.
• fz;lwpjy; Kiw (Inspection method)
• jho;j;Njw;wy; Kiw

• xl;rpNaw;wvz;
• xl;rpNaw;wk;> jho;j;jy;> miu mad; rkd;ghLfs;

• tPo;gbthf;fYld; njhlu;Gila fzpj;jy;fs;
• 2+Ba  fiuriyg; gad;gLj;jp  fiuriyg; gad;gLj;jp  fiuriyg; gad;gLj;jp  fiuriyg; gad;gLj;jp  fiuriyg; gad;gLj;jp 

2-

4SO

 nrwpit nrwpit nrwpit nrwpit nrwpit
gupNrhjid uPjpahfj; Jzpjy;.gupNrhjid uPjpahfj; Jzpjy;.gupNrhjid uPjpahfj; Jzpjy;.gupNrhjid uPjpahfj; Jzpjy;.gupNrhjid uPjpahfj; Jzpjy;.

                              myF 3 - ,urhadf;fzpj;jy;fs;                15 ghlNtis                              myF 3 - ,urhadf;fzpj;jy;fs;                15 ghlNtis                              myF 3 - ,urhadf;fzpj;jy;fs;                15 ghlNtis                              myF 3 - ,urhadf;fzpj;jy;fs;                15 ghlNtis                              myF 3 - ,urhadf;fzpj;jy;fs;                15 ghlNtis

3.03.03.03.03.0

,urhadf; fzpj;jy;,urhadf; fzpj;jy;,urhadf; fzpj;jy;,urhadf; fzpj;jy;,urhadf; fzpj;jy;

fisj; jpUj;jkhfr;fisj; jpUj;jkhfr;fisj; jpUj;jkhfr;fisj; jpUj;jkhfr;fisj; jpUj;jkhfr;

nra;thu;.nra;thu;.nra;thu;.nra;thu;.nra;thu;.

06

09
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• rlg;nghUspd; gpujhd epiyfs;

• jpz;kk;
• jputk;

• thA

• Jzpf;iffspd; xOq;fikg;Gk; mtw;wpd; ,af;fKk;

• ,ay;Gfspd; gz;gwp uPjpahd xg;gPL

• fdtsT
• mlu;j;jp

• tbtk;

• mKf;fg;gLjd;ik

• ,yl;rpathA - mwpKfk; (P, V, T, n  khwpfshf)
• ,yl;rpathAr;rkd;ghL

• Nghapypd; tpjp> rhs;rpd; tpjp> mtfhjNuhtpd; tpjp

• ,yl;rpathAr;rkd;ghl;bd; %yk; Nghapypd;tpjp>

rhs;rpd; tpjp> mtfhjNuhtpjp Mfpatw;iwg;

ngWjy;.
• %yu;fdtsT

• thA xd;wpd; %yu;fdtsit gupNrhjid uPjpthA xd;wpd; %yu;fdtsit gupNrhjid uPjpthA xd;wpd; %yu;fdtsit gupNrhjid uPjpthA xd;wpd; %yu;fdtsit gupNrhjid uPjpthA xd;wpd; %yu;fdtsit gupNrhjid uPjp

ahfj; Jzpjy;ahfj; Jzpjy;ahfj; Jzpjy;ahfj; Jzpjy;ahfj; Jzpjy;

• Mg ,d; rhu; mZj;jpzpit gupNrhjid uPjp,d; rhu; mZj;jpzpit gupNrhjid uPjp,d; rhu; mZj;jpzpit gupNrhjid uPjp,d; rhu; mZj;jpzpit gupNrhjid uPjp,d; rhu; mZj;jpzpit gupNrhjid uPjp

ahfj; Jzpjy;ahfj; Jzpjy;ahfj; Jzpjy;ahfj; Jzpjy;ahfj; Jzpjy;

4.1 rlg;nghUspd; gpujhd %d;W

epiyfspd; ,ay;Gfis tpsf;

Ftjw;fhf mtw;wpd; Jzpf;if

fspd; xOq;fikg;igg; gad;

gLj;Jthu;.

4.2 nka;thAf;fspd; elj;ijia

tpsf;Ftjw;fhf ,yl;rpa thA

khjpupia gad;gLj;Jthu;.

01

08

                             myF 4 - rlg;nghUspd; thAepiy               18 ghlNtis                             myF 4 - rlg;nghUspd; thAepiy               18 ghlNtis                             myF 4 - rlg;nghUspd; thAepiy               18 ghlNtis                             myF 4 - rlg;nghUspd; thAepiy               18 ghlNtis                             myF 4 - rlg;nghUspd; thAepiy               18 ghlNtis

4.04.04.04.04.0

rlg;nghUspd; thArlg;nghUspd; thArlg;nghUspd; thArlg;nghUspd; thArlg;nghUspd; thA

epiyapd; elj;ijepiyapd; elj;ijepiyapd; elj;ijepiyapd; elj;ijepiyapd; elj;ij

fis EZfpaha;thu;.fis EZfpaha;thu;.fis EZfpaha;thu;.fis EZfpaha;thu;.fis EZfpaha;thu;.



13

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

4.3 nka; thAf;fspd; elj;ijia

tpgupg;gjw;fhf thAf;fs; njhlu;

ghd ,af;ftpay; %yf;$w;Wf;

nfhs;ifiag; gad;gLj;Jthu;.

4.4 thAf;fyitnahd;wpd; elj;
ijia tpsf;Ftjw;fhf

Nlhy;udpd; gFjpmKf;f

tpjpiag;;gad;gLj;Jthu;.

4.5 nka;thAf;fSf;Fg; gad;gLj;J
tjw;fhf ,yl;rpathAr; rkd;

ghl;Lf;fhd jpUj;jq;fisg;

gpNuupg;ghu;.

• thAf;fs; njhlu;ghd ,af;ftpay; %yf;$w;Wf;

nfhs;if.
• xUthAtpd; mKf;fk;.

• ,iltu;f;f%yNtfKk;> ,ilNtfKk;.

• ,af;ftpay; %yf;$w;Wr; rkd;ghL (epWty;

mtrpakw;wJ)

• thAf;fspd; gutiyg; ghjpf;Fk; fhuzpfs;.
• kf;];nty;> Nghy;l;];khd; guk;gy; (tiuG)

• ntg;gepiyf;Nfw;g guk;gypd; khwy;.

• %y;g;gpd;dk;

• nkhj;jmKf;fKk;, gFjpaKf;fKk;..

• Nlhy;udpd; gFjpaKf;fq;fspd; tpjp

• mKf;fg;gLfhuzp  (Compressibility factor)

(,yl;rpaj; jd;ikia Nrhjpg;gjw;F khj;jpuk;)
• nka;thAf;fs; - ,yl;rpa thA elj;ijapy;

,Ue;J tpyFjy;

• %yf;$w;W ,il <u;g;Gfs;

• %yf;$Wfspd; fdtsT

• ,yl;rpathAr; rkd;ghl;bw;F jpUj;jq;fisg;

gpuNahfpj;jy;
• te;ju;thypR rkd;ghL (epWty; mtrpakd;W)
gz;GuPjpahd tpsf;fk; kl;Lk;

04

03

02
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• tpup,ay;Gfs;> nrwp,ay;Gfs;
• njhFjp> #oy;> vy;iy (System, Surrounding and

Boundary)

• J}anghUl;fspdJ (jpz;kk;> jputk;> thA)

epak epiyfs;

• epak epge;jidfs;

• njhFjpnahd;wpd; epiyAk;> epiyj; njhopw;ghL

fSk;

• ntg;gKk; ntg;gcs;SiwAk;

• epiykhw;wj;JlDk; ,urhadj; jhf;fq;fSlDk;

njhlu;Gila ntg;gcs;Siw khw;wq;fs;.

• ntg;gkhw;wq;fSk; jhf;fq;fspd; jhf;fntg;gKk;

• Gwntg;g (ntg;gj;ij ntsptpLk;)> mfntg;g

(ntg;gj;ij mfj;JwpQ;Rk;) nraw;ghLfs;

• ntg;g cs;Siw xU epiyj; njhopw;ghlhf

   (State function)

• ntg;gTs;Siw khw;wq;fSk; epakntg;g

cs;Siw khw;wq;fSk;.

• Njhd;wy; ntg;gTs;Siw

• jfd ntg;gTs;Siw

• gpizg;Gg;gphpif ntg;gTs;Siw

• eLepiyahf;fy; ntg;gTs;Siw
• fiug;ghd;; Vw;wntg;gTs;Siw (ePNuw;wk; kl;Lk;)

• fiuryhf;f ntg;gTs;Siw

myF 5 - rf;jpapay;                                                       26 ghlNtismyF 5 - rf;jpapay;                                                       26 ghlNtismyF 5 - rf;jpapay;                                                       26 ghlNtismyF 5 - rf;jpapay;                                                       26 ghlNtismyF 5 - rf;jpapay;                                                       26 ghlNtis

5.05.05.05.05.0

ntg;g cs;Siw>ntg;g cs;Siw>ntg;g cs;Siw>ntg;g cs;Siw>ntg;g cs;Siw>

ve;jpug;gp njhlu;ghdve;jpug;gp njhlu;ghdve;jpug;gp njhlu;ghdve;jpug;gp njhlu;ghdve;jpug;gp njhlu;ghd

khw;wq;fiskhw;wq;fiskhw;wq;fiskhw;wq;fiskhw;wq;fis

Muha;tjd; %yk;>Muha;tjd; %yk;>Muha;tjd; %yk;>Muha;tjd; %yk;>Muha;tjd; %yk;>

,urhadj; njhFjp,urhadj; njhFjp,urhadj; njhFjp,urhadj; njhFjp,urhadj; njhFjp

fspd; cWjpiaAk;fspd; cWjpiaAk;fspd; cWjpiaAk;fspd; cWjpiaAk;fspd; cWjpiaAk;

,urhad khw;wk;,urhad khw;wk;,urhad khw;wk;,urhad khw;wk;,urhad khw;wk;

epfOk; rhj;jpaj;epfOk; rhj;jpaj;epfOk; rhj;jpaj;epfOk; rhj;jpaj;epfOk; rhj;jpaj;

jd;ikiaAk; vjpu;Tjd;ikiaAk; vjpu;Tjd;ikiaAk; vjpu;Tjd;ikiaAk; vjpu;Tjd;ikiaAk; vjpu;T

$Wthu;.$Wthu;.$Wthu;.$Wthu;.$Wthu;.

5.1  ntg;g cs;SiwAld;
njhlu;ghd vz;zf;fUf;

fisj; Njbaha;thu;.

5.2 ntg;g cs;Siw khw;wq;fis

Muha;tjd; %yk; khw;wk;

xd;W epfOtjw;fhd rhj;jpaj;

jd;ikia vjpu;T $Wthu;.

04

14
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• ntt;NtW nraw;ghLfspd; ntg;gTs;Siw
tiuGfSk; tl;lq;fSk;

• vRtpd; tpjp
• ntt;NtW nraw;ghLfSld; njhlu;Gila ntg;g
cs;Siw khw;wq;fSf;fhd fzpj;jy;

• mkpymkpymkpymkpymkpy/%y%y%y%y%y/eLepiyahf;fy; ntg;gTs;Siwiag;eLepiyahf;fy; ntg;gTs;Siwiag;eLepiyahf;fy; ntg;gTs;Siwiag;eLepiyahf;fy; ntg;gTs;Siwiag;eLepiyahf;fy; ntg;gTs;Siwiag;
gupNrhjid uPjpahfj; Jzpjy;gupNrhjid uPjpahfj; Jzpjy;gupNrhjid uPjpahfj; Jzpjy;gupNrhjid uPjpahfj; Jzpjy;gupNrhjid uPjpahfj; Jzpjy;

• vRtpd; tpjpia gupNrhjidA+lhf kjpg;gpLjy;vRtpd; tpjpia gupNrhjidA+lhf kjpg;gpLjy;vRtpd; tpjpia gupNrhjidA+lhf kjpg;gpLjy;vRtpd; tpjpia gupNrhjidA+lhf kjpg;gpLjy;vRtpd; tpjpia gupNrhjidA+lhf kjpg;gpLjy;

• Nghd;VgH rf;fuKk; mad;Nru;itfspd; Njhd;wy;
ntg;gj;ijf; fzpj;jYk;
• gjq;fkhjy; ntg;gTs;Siw
• Mtpahjypd; ntg;gTs;Siw
• cUfy; ntg;gTs;Siw
• mZthjy; ntg;gTs;Siw
• madhf;f ntg;gTs;Siw
• ,yj;jpud;ehl;l ntg;gTs;Siw (Electron affinity)
• rhyf ntg;gTs;Siw

• ve;jpug;gp S> ve;jpug;gp khw;wk; ∆S
• fpg;]pd;rf;jp G> fp;g;]pd;rf;jpkhw;wk; ∆G

(Gibbs energy)
• ∆G,  ∆H, ∆S vd;gtw;Wf;fpilapyhd njhlu;G

• ∆G = ∆H - Τ∆S
• ∆G iag; gad;gLj;jp jhf;fk; xd;W RakhfNt

epfo;tij vjpu;T $wy;
• ∆G = 0 rkepiy
• ∆G < 0 RakhfNt epfoy;
• ∆G > 0 RakhfNt epfohik

5.3 Nghd;Vgu; rf;fuj;ijg; gad;

   gLj;jp mad; njhFjpfspd;

   cWjpia vjpu;T $Wthu;.

5.4 ,urhadj; jhf;fk; xd;W

   RakhfNt epfo;tjid

   vjpu;T $Wthu;.

04

04
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• njupT nra;ag;gl;l s  %yfq;fspd; jhf;fq;fs;

• ePH

• tsp 

2
/ O

• mkpyk;
•  

2
N

•  

2
H

• ePUlDk; mkpyq;fSlDk; cNyhfq;fspd;e PUlDk; mkpyq;fSlDk; cNyhfq;fspd;e PUlDk; mkpyq;fSlDk; cNyhfq;fspd;e PUlDk; mkpyq;fSlDk; cNyhfq;fspd;e PUlDk; mkpyq;fSlDk; cNyhfq;fspd;

jhf;fq;fis xg;gpLthu;.jhf;fq;fis xg;gpLthu;.jhf;fq;fis xg;gpLthu;.jhf;fq;fis xg;gpLthu;.jhf;fq;fis xg;gpLthu;.

• s, p  njhFg;G Nru;itfspd; Mtu;j;jdk;> $l;lk;
topNaahd nghJg;Nghf;Ffs;

• s njhFg;G %yfq;fspd; Ijnuhl;irl;L>

fhgNdw;W> ,UfhgNdw;W > Viyl;L> ry;igl;L>

ry;igw;W> ry;Ngw;W> iej;jpiww;W> iej;jpNuw;W>

Mfpatw;wpd; fiujpwd;fis  xg;gpLjy;.

• s njhFg;G %yfq;fspd; iej;jpNuw;W> fhgNdw;W>
,UfhgNdw;W Mfpatw;wpd; ntg;gTWjpg;ghl;il

xg;gpLjy;.

• xl;irl;Lf;fs;> Ijnuhl;irl;Lf;fs;> Viyl;Lf;fs;>

Ijiul;Lfspd; mkpy> %y> <upay;Gj;jd;ik

• s, p njhFg;G %yfq;fspd; cg;Gf;fspd; fiu njhFg;G %yfq;fspd; cg;Gf;fspd; fiu njhFg;G %yfq;fspd; cg;Gf;fspd; fiu njhFg;G %yfq;fspd; cg;Gf;fspd; fiu njhFg;G %yfq;fspd; cg;Gf;fspd; fiu

jpwidr; Nrhjpj;jy;jpwidr; Nrhjpj;jy;jpwidr; Nrhjpj;jy;jpwidr; Nrhjpj;jy;jpwidr; Nrhjpj;jy;

• s njhFg;G %yfq;fspd; iej;jpNuw;Wf;fs;. njhFg;G %yfq;fspd; iej;jpNuw;Wf;fs;. njhFg;G %yfq;fspd; iej;jpNuw;Wf;fs;. njhFg;G %yfq;fspd; iej;jpNuw;Wf;fs;. njhFg;G %yfq;fspd; iej;jpNuw;Wf;fs;.

,UfhgNdw;Wf;fs;> fhgNdw;Wf;fspd; ntg;g,UfhgNdw;Wf;fs;> fhgNdw;Wf;fspd; ntg;g,UfhgNdw;Wf;fs;> fhgNdw;Wf;fspd; ntg;g,UfhgNdw;Wf;fs;> fhgNdw;Wf;fspd; ntg;g,UfhgNdw;Wf;fs;> fhgNdw;Wf;fspd; ntg;g

cWjpiar; Nrhjpj;jy;cWjpiar; Nrhjpj;jy;cWjpiar; Nrhjpj;jy;cWjpiar; Nrhjpj;jy;cWjpiar; Nrhjpj;jy;

6.1 s njhFg;G %yfq;fspd;

   ,urhad ,ay;Gfis

   EZfpaha;thu;.

6.2 s, p njhFg;G %yf Nru;it

   fspd; ,ay;GfisAk;> Nghf;F

   fisAk; EZfpaha;thu;.

                      myF 6 -                       myF 6 -                       myF 6 -                       myF 6 -                       myF 6 - s, p, d njhFg;G %yfq;fspd; ,urhadk;           69 ghlNtis njhFg;G %yfq;fspd; ,urhadk;           69 ghlNtis njhFg;G %yfq;fspd; ,urhadk;           69 ghlNtis njhFg;G %yfq;fspd; ,urhadk;           69 ghlNtis njhFg;G %yfq;fspd; ,urhadk;           69 ghlNtis

6.06.06.06.06.0
s, p,d njhFg;G %yfq; njhFg;G %yfq; njhFg;G %yfq; njhFg;G %yfq; njhFg;G %yfq;

fspdJk; Nru;itfspdfspdJk; Nru;itfspdfspdJk; Nru;itfspdfspdJk; Nru;itfspdfspdJk; Nru;itfspd

Jk; ,ay;GfisJk; ,ay;GfisJk; ,ay;GfisJk; ,ay;GfisJk; ,ay;Gfis

mwptjw;fhfmwptjw;fhfmwptjw;fhfmwptjw;fhfmwptjw;fhf

mtw;wpid EZfpmtw;wpid EZfpmtw;wpid EZfpmtw;wpid EZfpmtw;wpid EZfp

aha;thu;.aha;thu;.aha;thu;.aha;thu;.aha;thu;.

06

08
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• p njhFg;G %yfq;fs; ($l;lkq;fs; 13-18)

• njupT nra;ag;gl;l %yfq;fspd; ,ay;Gfs;

• mYkpdpak;

• <upay;G
• mYkpdpak;FNshiul;bd; ,yj;jpud;

   gw;whf;Fiw

• fhgd;

• gpwjpUg;gq;fs;

• fhgdpd; xl;irl;Lf;fs;

• fhNghdpf;fkpyk;
• iejurd;

• xl;Nrh mkpyq;fs;

• mNkhdpahTk; mNkhdpak; cg;Gf;fSk;

• xl;rprDk; fe;jfKk;

• gpwjpUg;gq;fs;

• xl;Nrh mkpyq;fs; (rf;fukw;w)
• H

2
O, H

2
O

2

• H
2
S, SO

2
, SO

3

• myrd;fs;

• $l;lk; 14> 15 FNshiul;Lf;fspd; ePu;g;gFg;G

• ePu;f;fiurypy; Ijurd; Viyl;Lf;fspd; mkpy
,ay;G

• FNshupd;> FNshNww;W(I) madpd; ,Utop

tpfhuk;.

• myrd;fspd; xl;rpNaw;W fUtpahf njhopy;

gLtjw;fhd rhu;G typik.

• rlj;Jt thAf;fs;

6.3 p njhFg;G %yfq;fisAk;

Nru;itfisAk;

EZfpaha;thu;.

16
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• nrdd; GNshiul;L

• fe;jfj;jpd; gpwjpUg;gq;fisj; jahupj;jy;fe;jfj;jpd; gpwjpUg;gq;fisj; jahupj;jy;fe;jfj;jpd; gpwjpUg;gq;fisj; jahupj;jy;fe;jfj;jpd; gpwjpUg;gq;fisj; jahupj;jy;fe;jfj;jpd; gpwjpUg;gq;fisj; jahupj;jy;

• SO
2
(g) Ij; jahup;j;jYk; mjd; ,ay;Gfisg; Ij; jahup;j;jYk; mjd; ,ay;Gfisg; Ij; jahup;j;jYk; mjd; ,ay;Gfisg; Ij; jahup;j;jYk; mjd; ,ay;Gfisg; Ij; jahup;j;jYk; mjd; ,ay;Gfisg;

gupNrhjpj;jYk;gupNrhjpj;jYk;gupNrhjpj;jYk;gupNrhjpj;jYk;gupNrhjpj;jYk;

• FNshupidj; jahupj;jYk;> myrd;fspd;FNshupidj; jahupj;jYk;> myrd;fspd;FNshupidj; jahupj;jYk;> myrd;fspd;FNshupidj; jahupj;jYk;> myrd;fspd;FNshupidj; jahupj;jYk;> myrd;fspd;

,ay;Gfis gupNrhjpj;jYk;,ay;Gfis gupNrhjpj;jYk;,ay;Gfis gupNrhjpj;jYk;,ay;Gfis gupNrhjpj;jYk;,ay;Gfis gupNrhjpj;jYk;

• Viyl;Lf;fis ,dq;fhzy;Viyl;Lf;fis ,dq;fhzy;Viyl;Lf;fis ,dq;fhzy;Viyl;Lf;fis ,dq;fhzy;Viyl;Lf;fis ,dq;fhzy;

• s, p njhFg;G %yfq;fSld; gpd;tUk; d njhFg;G

%yfq;fspd; ,ay;Gis xg;gply;.

• cNyhf ,ay;Gfs;

• NtWgl;l xl;rpNaw;w vz;fs;

• kpd;vjpu;j;jd;ikapd; ngWkhdq;fs;

• madhf;fw;rf;jp

• madhiu

• Cf;fy; njhopw;ghL

• epwKila Nru;itfis cUthf;Fjy; (epwq;fs;

vt;thW cUthfpd;wd vd;w tpsf;fk; mtrpa

kd;W)

6.4 d njhFg;G %yfq;fspd;

   ,ay;GfisAk; Mtu;j;jdk;

   topNaahd khWjiyAk;

   EZfpaha;thu;.

05
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• tNdbak;> FNuhkpak;> kq;fdPrpd; xl;irl;Lf;fspd;
mkpy> %y> <upay;Gj;jd;ik

• FNuhkpak;> kq;fdPrpd; xl;Nrh mdad;fs;
• xl;rpNaw;W fUtpfshf CrO

4

2-, Cr
2
O

7

2-, MnO
4

-

••••• mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;
gLj;jp xl;rNyw;W mad; fiurypd; nrwpitj;gLj;jp xl;rNyw;W mad; fiurypd; nrwpitj;gLj;jp xl;rNyw;W mad; fiurypd; nrwpitj;gLj;jp xl;rNyw;W mad; fiurypd; nrwpitj;gLj;jp xl;rNyw;W mad; fiurypd; nrwpitj;
jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.

••••• mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;mkpy nghw;whrpak; gukq;fNdw;iwg; gad;
gLj;jp nguR mad; fiurypd; nrwpitj;gLj;jp nguR mad; fiurypd; nrwpitj;gLj;jp nguR mad; fiurypd; nrwpitj;gLj;jp nguR mad; fiurypd; nrwpitj;gLj;jp nguR mad; fiurypd; nrwpitj;
jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.

• Cr, Mn, Fe, Co, Cu, Ni Nghd;w cNyhfq;fs; nkhNdh
nld;Nww; (Monodentate) gpizapfSld; cUthf;
Fk; rpf;fy; Nru;itfSk; mtw;wpd; epwq;fSk;.
•  H

2
O, NH

3
, Cl-, OH-

• rpf;fy; Nru;itfspd; epwj;ijg; ghjpf;Fk;
fhuzpfs;
•  kj;jpa cNyhf mad;
•  xl;rpNaw;w vz;
•  gpizAk; njhFjp / ,izap  (Ligand)

• NkYs;s %yfq;fspd; Ijnuhl;irl;Lf;fs;
• Cu(II), Co(II), Ni(II) cg;Gf ;fspd; IjNuhf; cg;Gf ;fspd; IjNuhf; cg;Gf ;fspd; IjNuhf; cg;Gf ;fspd; IjNuhf; cg;Gf ;fspd; IjNuhf;

FNshupf; mkpyj;JldhdJk; mNkhdpahTlFNshupf; mkpyj;JldhdJk; mNkhdpahTlFNshupf; mkpyj;JldhdJk; mNkhdpahTlFNshupf; mkpyj;JldhdJk; mNkhdpahTlFNshupf; mkpyj;JldhdJk; mNkhdpahTl
dhdJk; jhf;fq;fis mtjhdpj;jy;.dhdJk; jhf;fq;fis mtjhdpj;jy;.dhdJk; jhf;fq;fis mtjhdpj;jy;.dhdJk; jhf;fq;fis mtjhdpj;jy;.dhdJk; jhf;fq;fis mtjhdpj;jy;.

• kq;fdP]; madpd; kq;fdP]; madpd; kq;fdP]; madpd; kq;fdP]; madpd; kq;fdP]; madpd; +2, +4, +6, +7 xl;rpNaw;wxl;rpNaw;wxl;rpNaw;wxl;rpNaw;wxl;rpNaw;w
vz;Zld; njhlu;Gila epwq;fis mtjhdpj;jyvz;Zld; njhlu;Gila epwq;fis mtjhdpj;jyvz;Zld; njhlu;Gila epwq;fis mtjhdpj;jyvz;Zld; njhlu;Gila epwq;fis mtjhdpj;jyvz;Zld; njhlu;Gila epwq;fis mtjhdpj;jy;.

• ,Uk;;G,Uk;;G,Uk;;G,Uk;;G,Uk;;G(III) mad;fSld; ryprpypf;mkpyj;jpd; mad;fSld; ryprpypf;mkpyj;jpd; mad;fSld; ryprpypf;mkpyj;jpd; mad;fSld; ryprpypf;mkpyj;jpd; mad;fSld; ryprpypf;mkpyj;jpd;
jhf;fk; (epwkhiykhd jhf;fk; (epwkhiykhd jhf;fk; (epwkhiykhd jhf;fk; (epwkhiykhd jhf;fk; (epwkhiykhd - fl;GydhFk;fl;GydhFk;fl;GydhFk;fl;GydhFk;fl;GydhFk;
Kiwfs;Kiwfs;Kiwfs;Kiwfs;Kiwfs; )

6.5 d njhFg;G %yfq;fspd;

   Nru;itfspd; ,ay;Gfis
   EZfpaha;thu;.

6.6 d njhFg;G %yfq;fspd; rpf;fy;

    Nru;itfspd; ,ay;Gfis

   EZfpaha;thu;.

06

10



20

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• IUPAC ngauPL
• Nju;e;njLf;fg;gl;l Nru;itfs;

• vspa mNrjd Nru;itfs;
• vspa mdaidAk; rpf;fy; fw;waidAk;
nfhz;l Nru;itfs;

• rpf;fy; mdaidAk; vspa fw;waidAk;
nfhz;l Nru;itfs;

• Rthiyr; Nrhjiz %yk; ,dq;fhzf;$ba
fw;wad;fs;
•  Li+, Na+,  K+, Ca2+,  Ba2+,  Sr2+, Cu2+

• Ie;J $l;lq;fspdJk; fw;wad;fs; mlq;Fk;
fyitia> tPo;gbT Kiw %yk; gFg;gha;e;J
Ie;J $l;lq;fshfg; gphpj;jy; (xU $l;lj;jpylq;
Fk; mad;tiffis gFg;gha vjpu;ghu;f;fg;gl
khl;lhJ)

• fw;wad;fis $l;lq;fshf;FjYk;> mt;thW $l;lq;
fshfg; gphpj;j fw;wad;fis ,dq;fhZtJ njhlu;
ghd Nfhl;ghLfSk;

• NH
4

+ I ,dq;fhzy;
• njupTnra;ag;gl;l fw;wad;fis Rthiyr;njupTnra;ag;gl;l fw;wad;fis Rthiyr;njupTnra;ag;gl;l fw;wad;fis Rthiyr;njupTnra;ag;gl;l fw;wad;fis Rthiyr;njupTnra;ag;gl;l fw;wad;fis Rthiyr;

Nrhjid %yk; Nrhjid %yk; Nrhjid %yk; Nrhjid %yk; Nrhjid %yk; / tPo;gbthf;fy; %yk; Nrhjpj;jy;tPo;gbthf;fy; %yk; Nrhjpj;jy;tPo;gbthf;fy; %yk; Nrhjpj;jy;tPo;gbthf;fy; %yk; Nrhjpj;jy;tPo;gbthf;fy; %yk; Nrhjpj;jy;

• tPo;gbTwr; nra;tjd; %yk; ,dq;fhzf;$ba
mdad;fs;.
• Viyl;Lf;fs;> PO

4

3-> SO
4

2-> SO
3

2-

• NtW Kiw %yk; ,dq;fhzf;$ba mdad;fs;

• S2- > CO
3

2-> NO
3

- > NO
2

-  >

2-

2 3S O

• njupTnra;ag;gl;l mdad;fisr; Nrhjpj;jy;njupTnra;ag;gl;l mdad;fisr; Nrhjpj;jy;njupTnra;ag;gl;l mdad;fisr; Nrhjpj;jy;njupTnra;ag;gl;l mdad;fisr; Nrhjpj;jy;njupTnra;ag;gl;l mdad;fisr; Nrhjpj;jy;

6.7 d  njhFg;G  rpf;fw; Nru;it

fisAk; vspa mNrjd
Nru;itfisAk;

ngaupLthu;.

6.8  gz;gwphPjpahd gFg;gha;T

    fspd; %yk; fw;wad;fis

    ,dq;fhz;ghu;.

6.9  gz;gwpKiwapyhd gFg;

    gha;T %yk; gupNrhjid

    uPjpahf mdad;fis

    ,dq;fhz;ghu;.

03

10

05
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• Nrjd ,urhadk; gw;wpa mwpKfk;
• Nrjdr; Nru;itfs; ngUk; vz;zpifapy; ,Ug;gjw;

fhd fhuzq;fs;
• Nrjd ,urhadg; nghUl;fspd; md;whl tho;tpd;;

Kf;fpaj;Jtk;.

• Nrjdr; Nru;itfspd; tiffs;
• mypgw;wpf;F IjNuhfhgDk; (rf;fukw;w) mNuhkw;
wpf;F IjNuhfhgDk; (ngd;rPDk; gpujpaplg;gl;l
ngd;rPDk; kl;Lk;)

• mw;ify; Viyl;Lk;> Viwy; Viyl;Lk;
• mw;fNfhYk;> gPNdhYk;
• <ju;fs;
• my;bifl;Lk; fPw;NwhDk;
• Nrjd mkpyq;fs;
• mkpyFNshiul;Lf;fs;
• vRj;ju;fs;
• mypgw;wpf;mkPDk; Viwy;mkPPDk;
• Vikl;Lf;fs;
• mkpNdhtkpyq;fs;

• nghJthd Nrjdr; Nru;itfspd; nghJg; ngau;fs;
• gpd;tUk; fl;likg;G vy;iyfSf;Fs; Nru;itfspd;

IUPAC ngahPL mikjy; Ntz;Lk;.
• gpujhd rq;fpypapy; cs;s mjp$ba fhgd;
mZf;fspd; vz;zpf;if 6 Mf ,Uj;jy;
Ntz;Lk;.

7.1 ,urhadtpaypd; tpN\l Jiw
   ahf Nrjd ,urhadtpaypd;

   Kf;fpaj;Jtj;ij EZfpaha;

   thu;.

7.2 njhopy;ghl;Lf;; $l;lq;fspd;

   mbg;gilapy; Nrjdr; Nru;it

   fspd; tiffis EZfp

   aha;thu;.

7.3 vspa mypgw;wpf; Nrjdr;

   Nru;itfisg; ngaupLthu;.

                  myF 7 - Nrjd ,urhadj;jpd; mbg;gil vz;zf;fUf;fs;        17 ghlNtis                  myF 7 - Nrjd ,urhadj;jpd; mbg;gil vz;zf;fUf;fs;        17 ghlNtis                  myF 7 - Nrjd ,urhadj;jpd; mbg;gil vz;zf;fUf;fs;        17 ghlNtis                  myF 7 - Nrjd ,urhadj;jpd; mbg;gil vz;zf;fUf;fs;        17 ghlNtis                  myF 7 - Nrjd ,urhadj;jpd; mbg;gil vz;zf;fUf;fs;        17 ghlNtis

7.07.07.07.07.0

Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;

gy;tiffis EZfpgy;tiffis EZfpgy;tiffis EZfpgy;tiffis EZfpgy;tiffis EZfp

aha;thu;.aha;thu;.aha;thu;.aha;thu;.aha;thu;.

02

04

06



22

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• epuk;gpa> fpis mw;wJk; gpujpaPL nra;ag;glhj
gf;fr;rq;fpypfSk; kl;LNk gpujhd rq;fpypAld;

,ize;jpUj;jy; Ntz;Lk;.

• epuk;ghj NrHitfspy; ,ul;ilg;gpizg;Gfspd;

my;yJ Kk;ikg; gpizg;Gfspd; vz;zpf;if

xd;;iwtplf; $lf;$lhJ.
• ,ul;ilg;gpizg;G my;yJ Kk;ikg;gpizg;G

xU gpujpaPlhff; nfhs;sg;glhJ. mJ gpujhd

rq;fpypapd; xU gFjpahFk;.

• gpujhd fhgd; rq;fpypapy; ,ize;Js;s gpujp

aPl;Lj; njhFjpfspd;; vz;zpf;if ,uz;iltpl

$lf;$lhJ.
• gpd;tUk; njhFjpfs; kl;Lk; gpujpaPl;Lj; njhFjp

ahf mika Ntz;Lk;.

- F, - Cl, - Br, -I> -CH
3
, -CH

2
CH

3
> -OH, - NH

2
,

-NO
2
, - CN, - CHO, >C=O

• gpd;tUk; njhFjpfs; kl;Lk; gpujhd njhopy;

ghl;Lf; $l;lq;fshf ,Uj;jy; Ntz;Lk;.
- OH, - CHO, >C=O , -COOH,  - COOR, -NH

2
,

- CONH
2

• gpujhd njhopy;ghl;Lj;njhFjp xd;wpw;F Nkw;gl;l

jlit ,lk;ngwf;$lhJ.



23

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• rkgFjpar;Nru;T

• fl;likg;G rkgFjpaq;fs;

• rq;fpypr;rkgFjpaq;fs;

• epiyr;rkgFjpaq;fs;

• njhopy;ghl;LrkgFjpaq;fs;

• jpz;kj;Njhw;w rkgFjpak;

• Diastereomers

(Nfj;jpufzpj rkgFjpak; kl;Lk;)

• vjpUUf;fs; (Enantiomers)

(xU rkr;rPuw;w fhgidf;nfhz;l xspapay;

rkgFjpaq;fs; kl;Lk;)

7.4 xNu %yf;$w;Wr; #j;jpuj;ijf;
   nfhz;l %yf;$Wfspy; cs;s

   mZf;fspd;> NtWgl;l KbA

   khd xOq;fikg;Gf;fis

   EZfpaha;thu;.

05
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

8.1 mypgw;wpf; IjNuhfhgd;fspd;

   fl;likg;G> ngsjpf ,ay;G

   fs;> gpizg;Gfspd; jd;ik

   Mfpatw;iw EZfpaha;thu;.

8.2 ngd;rPdpd; gpizg;gpd; jd;ik
   ia EZfpaha;thu;.

8.3 mw;Nfd;> mw;fPd;> mw;ifd;

   fspd; fl;likg;gpd; mbg;gil
   apy; mtw;wpd; ,urhadj;jhf;

   fq;fspd; jd;ikia xg;gpl;L

   Muha;thu;.

• tiffs;
• mw;Nfd;
• mw;fPd;
• mw;ifd;

• mikg;nghj;jnjhlu;
• ngsjpf ,ay;Gfs;

• %yf;$w;wpil tpirfs;
• cUFepiyAk; nfhjpepiyAk;

• NrjdNrHitfspy; cs;s fhgd; mZf;fspd;
fyg;ghf;fy;. (sp3,sp2,sp)

• mw;Nfd;> mw;fPd;> mw;ifd;fspd; Nfj;jpu fzpj
tbtq;fs;

• ngd;rPdpd; fl;likg;G
• fhgd; mZf;fspd; fyg;G
• ,yj;jpud;fspd; xuplg;ghlw;w jd;ik
• gupT vDk; vz;zf;fU

• ngd;rPdpd; cWjpepiy

• mw;Nfd;fspd; jhf;fq;fs;
• nghJthf jhf;FnghUl;fSld; mw;Nfd;fspd;

jhf;fk; Fiwthff; fhzg;gly;

• RahjPd %ypfq;fSld; eilngWk; jhf;fq;fs;
• FNshupd;> GNuhkpDld; eilngWk; gpujpaPl;Lj;

jhf;fq;fs;.

• nkNjd;FNshhpNdw;wj;jpd; nghwpKiw

• gpizg;Gfspd; Vftpdg;gpsT

• jhf;f ,ilepiyfshf RahjPd %ypfq;fs;.

myF 8 - IjNuhfhgd;fs;                    26 ghlNtismyF 8 - IjNuhfhgd;fs;                    26 ghlNtismyF 8 - IjNuhfhgd;fs;                    26 ghlNtismyF 8 - IjNuhfhgd;fs;                    26 ghlNtismyF 8 - IjNuhfhgd;fs;                    26 ghlNtis

8.08.08.08.08.0

IjNuhfhgd;fspd;IjNuhfhgd;fspd;IjNuhfhgd;fspd;IjNuhfhgd;fspd;IjNuhfhgd;fspd;

fl;likg;Gf;Fk; ,ay;Gfl;likg;Gf;Fk; ,ay;Gfl;likg;Gf;Fk; ,ay;Gfl;likg;Gf;Fk; ,ay;Gfl;likg;Gf;Fk; ,ay;G

fSf;FkpilNa cs;sfSf;FkpilNa cs;sfSf;FkpilNa cs;sfSf;FkpilNa cs;sfSf;FkpilNa cs;s

njhlu;ig EZfpnjhlu;ig EZfpnjhlu;ig EZfpnjhlu;ig EZfpnjhlu;ig EZfp

aha;thu;.aha;thu;.aha;thu;.aha;thu;.aha;thu;.

04

04

10



25

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• mw;fPd;fspd; jhf;fq;fs;
• mw;fPd;fspd; tpNrl jhf;fq;fshf ,yj;jpud;
ehl;lf; $l;ly; jhf;fq;fs;

• vspa mw;fPd;fSld; Ijurd; Viyl;bd; $l;ly;
jhf;fKk; nghwpKiwAk;.
• jhf;f ,ilepiyahf fhNghdpak; mad;.
• Kjyhd> Jizahd> Gilahd fhNghdpak;

mad;fspd; rhu;G cWjpepiy
• guxl;irl;Lf;fspd; Kd;dpiyapy; HBr ,d;

Kuzhd jhf;fk; (nghwpKiw mtrpakd;W)
• vspa mw;fPd;fSld; GNuhkpdpd; $l;ly; jhf;fk;

• vjPDld; GNuhkpdpd; $l;ly; jhf;fj;jpw;fhd
nghwpKiw

• ry;G+hpf;mkpyj;jpd; $l;lYk; $l;ly; tpistpd;
ePHg;gFg;Gk;

• FspHe;j fhu KMnO
4
 cld; jhf;fk;

(Ngaupd; Nrhjid)
• Cf;fp Kd;dpiyapy; Ijurdpd; $l;ly; jhf;fk;

• mw;ifdpy; eilngWk; jhf;fq;fs;
• mw;ifd;fspd; tpNrl jhf;fq;fshf ,yj;jpud;
ehl;lf; $l;ly; jhf;fq;fs;.
• GNuhkpdpd; $l;ly;jhf;fk;
• Ijurd; Viyl;bd; $l;ly;jhf;fk;
• Hg (II) maDs;s NghJ Ijhd ry;G+hpf;

mkpyj;Jldhd jhf;fk; - ePNuw;wj;jhf;fk;
• Ijurdpd; $l;ly; Cf;fpj; jhf;fk;

gFjp IjurNdw;wk; cl;gl



26

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• gpizg;gpd; jd;ikapd; mbg;gilapy; Alk-l-yne ,d;;
mkpyj;jd;ik (

C C H− ≡ −

)
• mkpyj;jd;ikf;fhd jhf;fq;fs;.

• Na my;yJ NaNH
2
 cld; jhf;fk;

• mNkhdpah NrH AgNO
3
 cld; jhf;fk;

• mNkhdpah NrH CuCl cld; jhf;fk;
• mw;fPd;> mw;ifd;fspdJ jhf;fq;fismw;fPd;> mw;ifd;fspdJ jhf;fq;fismw;fPd;> mw;ifd;fspdJ jhf;fq;fismw;fPd;> mw;ifd;fspdJ jhf;fq;fismw;fPd;> mw;ifd;fspdJ jhf;fq;fis

mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;

• $l;ly; jhf;fq;fis tpl gpujpaPl;Lj; jhf;fq;fSf;
fhd Kd;Dupik

• ngd;rPdpd; tpNrl jhf;fkhf ,yj;jpud; ehl;l
gpujpaPl;Lj; jhf;fq;fs;.
• iej;jpNww;wKk; nghwpKiwAk;
• mw;ifNyw;wKk; nghwpKiwAk;
• VirNyw;wKk; nghwpKiwAk;
• FeX

3
 Kd;dpiyapy; myrNdw;wKk;

nghwpKiwAk; (X= Cl, Br)
• ngd;rPdpd; xl;rpNaw;wj;jpw;fhd vjpu;g;G

• mw;ify; ngd;rPdpd; xl;rpNaw;wk;
• mw;fPd;fSld; xg;gpLk;NghJ IjurNdw;wj;jpw;fhd

fbdj;jd;ik.
• Ijurdpd; $l;ly; Cf;fpj;;jhf;fk;

• xNjh> guh jpirg;gLj;Jk; njhFjpfs;
- OH, - NH

2
, - NHR, - R, -Cl, - Br, -OCH

3

• nkw;wh jpirg;gLj;Jk; njhFjpfs;
- COOH, - CHO, - COR, - NO

2

8.4 ngd;rPd; gq;Fgw;Wk; jdpj;Jt

   khd jhf;fq;fspd; mbg;gil

    apy; ngd;rPdpd; cWjpg;ghl;il

   gFj;jha;thu;.

8.5 xw;iwg; gpujpaPl;L ngd;rPdpd;

   jpirNfhl;gLj;Jk; jd;ikia
   guprPypg;ghu;.

07

01
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

9.1 mw;ify; Viyl;Lf;fspd;

   fl;likg;G> fhgd; - myrd;
   gpizg;gpd; KidTj;jd;ik>

   jhf;fq;fs; vd;gtw;iw

   EZfpaha;thu;

• tiffs;

• Kjy;

• top

• Gil

• C-X gpizg;gpd; KidTWk;jd;ik
(X = F, Cl, Br, I)

• mw;ify; Viyl;Lfspy; eilngWk; fUehl;l

gpujpaPl;Lj;jhf;fk;

• fUehbahf Ijnuhl;iry; mad;

• ePf;fy; jhf;fk;

• fUehbahf raidl;L mad;
• fUehbahf Kk;ikg;gpizg;G fhgd; cila>

mrw;wiyl;L mad; (alkynide)

• fUehbahf my;nfhl;irl;L mad;

• FNshNuhngd;rpd;> itidy;FNshiul;Lf;fs;

vd;gd mw;ify; Viyl;Lf;fs; cs;shFk; fUehl;l
gpujpapl;L jhf;fq;fSf;F cs;shfhik.

• kf;dPrpaj;Jld; mw;ify; Viyl;bd; jhf;fk;

(fpupf;ehl;bd; Nrhjidg; nghUisj; jahupj;jy;)

• cyu; epge;jidfspd; mtrpak;

• cNyhf - fhgd; gpizg;gpd; jd;ik

• GNuhj;jd; toq;fpfSld; jhf;fk;
• mkpyq;fs;

• mw;fNfhy;fs;

• mkPd;fs;

9.09.09.09.09.0

mw;ify; Viyl;Lf;mw;ify; Viyl;Lf;mw;ify; Viyl;Lf;mw;ify; Viyl;Lf;mw;ify; Viyl;Lf;

fspd; fl;likg;gpw;Fk;fspd; fl;likg;gpw;Fk;fspd; fl;likg;gpw;Fk;fspd; fl;likg;gpw;Fk;fspd; fl;likg;gpw;Fk;

,ay;GfSf;Fkpilahd,ay;GfSf;Fkpilahd,ay;GfSf;Fkpilahd,ay;GfSf;Fkpilahd,ay;GfSf;Fkpilahd

njhlu;ig EZfpnjhlu;ig EZfpnjhlu;ig EZfpnjhlu;ig EZfpnjhlu;ig EZfp

aha;thu;.aha;thu;.aha;thu;.aha;thu;.aha;thu;.

                              myF 9 - mw;ify; Viyl;Lf;fs;                12 ghlNtis                              myF 9 - mw;ify; Viyl;Lf;fs;                12 ghlNtis                              myF 9 - mw;ify; Viyl;Lf;fs;                12 ghlNtis                              myF 9 - mw;ify; Viyl;Lf;fs;                12 ghlNtis                              myF 9 - mw;ify; Viyl;Lf;fs;                12 ghlNtis

11
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

• xU gbj;jhf;fk;

(xNu Neuj;jpNyNa gpizg;G ciljYk;

gpizg;G cUthjYk; eilngWk;. jhf;f ,il

epiyfs; cUthfhJ.)

• ,Ugbj;jhf;fk;

(Kjyhtjhf gpizg;G ciljy; gb epfOk;.

jhf;f ,ilepiyahf fhNghdpak; mad;

cUthFk;. ,uz;lhtJ gbapy; fhNghdpak;

maDf;Fk; fU ehbf;Fk; ,ilNa gpizg;G

cUthFk;;)

(,g;nghwpKiwfSf;fhd rhd;Wfs;> Nkw;$wpa ,uz;L

nraw;ghLfspd; mbg;gilapyhd jhf;fq;fspd; ghFghL

vd;gd mtrpakw;wd.)

9.2 gpizg;G cUthFk;/cilAk;

   fhyj;jpd; mbg;gilapy;

   mw;ify; Viyl;Lf;fspd;

   fUehl;lg; gpujpaPl;Lj;

   jhf;fq;fis guprPypg;ghu;.

01
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  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis

10.1 mw;fNfhy;fspd; fl;likg;G>

fhgd; - xl;rprd; gpizg;G>
xl;rprd; - Ijurd; gpizg;gpd;

KidTj;jd;ik> jhf;fq;fs;

vd;gtw;iw EZfpaha;thu;.

• tiffs;
• Kjy;
• top
• Gil

• ngsjpfg; gz;Gfs;
• nfhjpepiy
• ePupYk; NtW Nrjdf;fiug;ghd;fspYk; fiujpwd;

• O-H gpizg;ig cilg;gjd; %yk; eilngWk;
jhf;fq;fs;;
• Nrhbaj;Jld;
(xl;rprDld; gpize;Js;s Ijurdpd;
mkpyj;jd;ik)

• fhnghl;rpypf; mkpyj;Jld; jhf;fk;
(mw;fNfhYld; VirNyw;wkile;J vRj;ju;fis
cUthf;fy;)

• C-O gpizg;ig cilg;gjd;%yk; eilngWk;
fUehl;l gpujpaPl;Lj;jhf;fq;fs;
• fUehl;l gpujpaPl;Lj;jhf;fq;fs;

• HBr cld;
• HI cld;
• PCl

3 
cld;

• PCl
5
 cld;

• ZnCl
2
/nrwp HCl cld; jhf;fk; (Y}f;fhrpd;

  Nrhjid)
(C-O gpizg;ig cilg;gjd; %yk; cUthFk;
fhNghfw;wad;fspd; cWjpepiyapd; %yk;
tpsf;Fjy;)
- ngd;iry; mw;fNfhypd; jhf;fk; mtrpakd;W.

10.0fl;likg;gpw;Fk; ,ay;G

fSf;Fk; ,ilapyhd

,ilj;njhlu;ig ,dq;
fhz;gjw;fhf xl;rprd;

mlq;Fk; Nrjdr;

Nru;itfspd; tif

fisj; Njbaha;thu;.

                   myF 10 - xl;rpridf;nfhz;l Nrjdr; Nru;itfs;             35 ghlNtis                   myF 10 - xl;rpridf;nfhz;l Nrjdr; Nru;itfs;             35 ghlNtis                   myF 10 - xl;rpridf;nfhz;l Nrjdr; Nru;itfs;             35 ghlNtis                   myF 10 - xl;rpridf;nfhz;l Nrjdr; Nru;itfs;             35 ghlNtis                   myF 10 - xl;rpridf;nfhz;l Nrjdr; Nru;itfs;             35 ghlNtis

08
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10.2 fhgd; - xl;rprd; gpizg;G>
     xl;rprd; - Ijurd; gpizg;gpd;

    mbg;gilapy; gPNdhypd;

    jhf;fq;fisg; gFj;jha;thu;.

10.3 gpNdhypd; -OH njhFjp

ngd;rpd; tisaj;jpd;
jhf;fj;jpy; Vw;gLj;Jk;

tpisit EZfpaha;thu;.

• nrwpe;j ry;G+upf;fkpyj;Jld; ePf;fy; jhf;fk; (ePufw;wy;

%yk; mw;fPid cUthf;fy;)

• xl;rpNaw;wk;
• H+/KMnO

4
 cld;

• H+/K
2
Cr

2
O

7
 cld;

• H+/CrO
3
 cld;

• gpupbdpak; FNshNuhFNwhNkw;W (Kjy; mw;f

Nfhy; my;bifl;lhfTk;> top mw;fNfhy;
fPw;NwhdhfTk; khWjy;.)

• mw;fNfhy;fspd; ,ay;Gfis gupNrhjpj;jymw;fNfhy;fspd; ,ay;Gfis gupNrhjpj;jymw;fNfhy;fspd; ,ay;Gfis gupNrhjpj;jymw;fNfhy;fspd; ,ay;Gfis gupNrhjpj;jymw;fNfhy;fspd; ,ay;Gfis gupNrhjpj;jy;

• vspa gPNdhyhfpa Ijnuhl;rp ngd;rPdpd; fl;likg;G

• mw;fNfhYld; xg;gpLifapy; mkpyj;jd;ik cau;

thf ,Uj;jy;

• gPNdhypd; jhf;fq;fs;
• Nrhbak; cNyhfj;Jld;

• NaOH cld;

• mw;fNfhy; <LgLk; fUehl;l gpujpaPl;Lj; jhf;fq;

fspy; gPNdhy; <Lglhik.

• gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;

• ,yj;jpud;ehl;l gpujpaPl;Lj;jhf;fk;

• GNuhkpNdw;wk;

• iej;jpNuw;wk;

04

02
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• my;bifl;L> fPw;Nwhd; Mfpatw;wpd; tpNrl jhf;f

khff; fUehl;lf; $l;ly; jhf;fq;fs;

• HCN cld; jhf;fKk; nghwpKiwAk;

• fpupf;ehbd; Nrhjidg;nghUSld; jhf;fKk;

nghwpKiwAk;
• 2,4-,Uiew;NwhgPidy; ifw;wrPd;(2,4 DNP)

    gpnubapd; Nrhjidg;nghUSld;

fUehl;l$l;lYk; njhlu;e;J ePufw;wYk;

(nghwpKiw mtrpaky;y.)

• NaBH
4 
cld; jhf;fk;

• LiAlH
4 
cld; jhf;fk; (tpupthd nghwpKiwAk;>

    ,ilepiy  tpisTfSk; mtrpakd;W.)

• Zn.(Hg)  nrwpe;j HCl cld; jhf;fk;
    (fpsnkd;rdpd; jho;j;jy; fhgidy; $l;lk;
    nkjpyPd; $l;lkhf  khWjy;)
• my;bifl;il xl;rpNaw;wy;

• mNkhdpahNrH AgNO
3
 cld; (njhydpd;

Nrhjidg; nghUSld;)
• gPypq;fpd; fiurYld;
• H+/KMnO

4
 cld;

• H+/K
2
Cr

2
O

7
 my;yJ H+/CrO

3
 cld;

(fPw;Nwhd;fs; ,j;jhf;fq;fspw;F cl;glhJ
vd;gij xg;gpLf.)

• my;bifl;Lf;fs;> fPw;Nwhd;fSf;fhdmy;bifl;Lf;fs;> fPw;Nwhd;fSf;fhdmy;bifl;Lf;fs;> fPw;Nwhd;fSf;fhdmy;bifl;Lf;fs;> fPw;Nwhd;fSf;fhdmy;bifl;Lf;fs;> fPw;Nwhd;fSf;fhd
Nrhjidfs;Nrhjidfs;Nrhjidfs;Nrhjidfs;Nrhjidfs;

10.4   >C = O gpizg;gpd; KidTWk;

     jd;ik> epuk;ghj jd;ikapd;

    mbg;gilapy; my;bifl;Lf;

     fs;> fPw;Nwhd;fspd; jhf;fq;

    fis EZfpaha;thu;.

08
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10.5 my;bifl;LfspdJk;

   fPw;Nwhd;fspdJk; my;gh

   epiyapd; jhf;fj;ij jd;

   xLf;fy; jhf;fkhf cjhuzg;

   gLj;jp ,dq;fhz;ghu;.

10.6 fhnghl;rpypf; mkpyq;fspd;

    ,ay;GfisAk; jhf;fq;fis

   Ak; Vida xl;rpridf;

   nfhz;l Nrjdr; Nru;itf

   Sld; xg;gpLthu;.

• mrw;Nwhd;> mrw;wy;bifl;L Mfpad khj;jpuk;

NaOH cs;sNghJ xLf;fw;whf;fk; (nghwpKiw

mtrpakw;wJ.)

• ngsjpf ,ay;Gfs; - Ijurd; gpizg;gpd;
Kf;fpaj;Jtk;.

  • cUFepiy / nfhjpepiy
  • ePhpYk; NtW Nrjdf;fiug;ghd;fspYk; fiujy;

(,UgFjpaf; fl;likg;G cUthFjy;)
(Dimeric structures)

• -COOH njhFjpapd; jhf;Fjpwd; Nfhyj;ij
my;bifl;Lf;fs;> fPw;Nwhd;fspd; C = O njhFjp
apdJk;> mw;fNfhy;fs;> gPNdhy;fspy; cs;s -OH

njhFjpAlDk; xg;gpLjy;
• O-H gpizg;G cilAk; jhf;fq;fs;

• fhnghl;rpypf; mkpyq;fspy; xl;rprDld; ,ize;
Js;s Ijurdpd; mkpyj;jd;ik

• fhnghl;rpypf; mkpyq;fspd; mkpy ,ay;ig
mtw;wpd; ,iz %yq;fspd; cWjpapd;
mbg;gilapy; mw;fNfhy;> gPNdhy; vd;gtw;Wld;
xg;gpLjy;.

• jhf;fq;fs;
• Na cld;
• NaOH cld;
• NaHCO

3
 cld;

04

06
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10.7 mkpyg; ngWjpfspd; tpNrl
    jhf;fq;fis EZfpaha;thu;.

• C-O gpizg;G ciljYld; epfOk; jhf;fq;fs;

• PCl
5 
cld; my;yJ PCl

3 
cld;

• mw;fNfhYld;
• LiAlH

4
 %yk; fhnghl;rpypf;fkpyj;ijj; jho;j;jy;

• fhnghl;rpypf;fkpyq;fspd; ,ay;Gfisfhnghl;rpypf;fkpyq;fspd; ,ay;Gfisfhnghl;rpypf;fkpyq;fspd; ,ay;Gfisfhnghl;rpypf;fkpyq;fspd; ,ay;Gfisfhnghl;rpypf;fkpyq;fspd; ,ay;Gfis
gupNrhjpj;jy;gupNrhjpj;jy;gupNrhjpj;jy;gupNrhjpj;jy;gupNrhjpj;jy;

• mkpyf;FNshiul;Lf;fs;
• NaOH(aq) cld; jhf;fKk; nghwpKiwAk;
• jhf;fq;fs;

• ePUld;
• mw;fNfhYld;
• mNkhdpahTld;
• Kjy; mkPDld;
• gPNdhYld;

• vRj;ju;fs;
• Ijhd fdpg;nghUs; mkpyq;fSld; jhf;fk;
• NaOH fiury; cld;
• fpupf;ehl;bd; Nrhjidg;nghUSld;

•

4
LiAlH

 cld;

• Vikl;Lf;fs;
• NaOH fiury; cld;

•

4
LiAlH

 cld; jho;j;jy;.

03
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• tiffs;

• mypgw;;wpf;, mNuhkw;;wpf; mkPd;fs;

• Kjy; mkPd;fs;

• top mkPd;fs;

• Gil mkPd;fs;

• mdpyPd; mNuhkw;wpf; mkPdhf
         • GNuhkPDld; mdpyPdpd; jhf;fk;

• Kjy; mkPd;fspd; jhf;fq;fs;

• mw;ify; Viyl;Lld;

• my;bifl;> fPw;NwhDld;

• iej;jpuR mkpyj;Jld;
• mkpyf; FNshiul;Lld;

• mw;fNfhy;fSld; xg;gpLifapy; mkPd;fspd;

%yj;jd;ik

• mdpypDld; mypgw;wpf;F Kjy; mkPd;fspd;
%yj;jd;ikia xg;gpLjy;

• Vikl;Lf;fSld; xg;gpLifapy; mkPd;fspd;

%yj;jd;ik

11.011.011.011.011.0

iejuridf; nfhz;liejuridf; nfhz;liejuridf; nfhz;liejuridf; nfhz;liejuridf; nfhz;l

Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;Nrjdr; Nru;itfspd;

fl;likg;Gf;Fk;fl;likg;Gf;Fk;fl;likg;Gf;Fk;fl;likg;Gf;Fk;fl;likg;Gf;Fk;

,ay;GfSf;Fk;,ay;GfSf;Fk;,ay;GfSf;Fk;,ay;GfSf;Fk;,ay;GfSf;Fk;

,ilap,ilap,ilap,ilap,ilap yhd njhlu;igyhd njhlu;igyhd njhlu;igyhd njhlu;igyhd njhlu;ig

EZfpaha;thu ; .EZfpaha;thu ; .EZfpaha;thu ; .EZfpaha;thu ; .EZfpaha;thu ; .

11.1 mkPd;fisAk;> mdpypidAk;

    mtw;wpd; tpNrl jhf;fq;fsp
    dJk;> ,ay;GfspdJk; mbg;

    gilapy; gFj;jha;thu;.

11.2 mkPd;fspd; %yj;jd;ikia

    Vida Nrjdr; Nru;itfspd;

    %yj;jd;ikAld; xg;gpl;L

    NtWgLj;Jthu;.

3.2 juk; 133.2 juk; 133.2 juk; 133.2 juk; 133.2 juk; 13            myF 11 - iejuridf; nfhz;l Nrjdr; Nru;itfs;             myF 11 - iejuridf; nfhz;l Nrjdr; Nru;itfs;             myF 11 - iejuridf; nfhz;l Nrjdr; Nru;itfs;             myF 11 - iejuridf; nfhz;l Nrjdr; Nru;itfs;             myF 11 - iejuridf; nfhz;l Nrjdr; Nru;itfs;         15 ghlNtis       15 ghlNtis       15 ghlNtis       15 ghlNtis       15 ghlNtis

06

05
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• <uNrhdpak; njhFjpia NtW mZ my;yJ

njhFjp xd;wpdhy; khw;wPL nra;Ak; jhf;fq;fs;
• jhf;fq;fs;

• ePUld;

• cgnghRguR mkpyj;Jld;

• CuCl cld;

• CuBr cld;;
• CuCN cld;

• KI cld;

• ,yj;jpud; ehbahf <uNrhdpak; mad; <LgLk;

jhf;fq;fs;

• gPNdhYld; ,izjy; jhf;fk;

• 2-eg;NjhYld; ,izjy; jhf;fk;

04
11.3 <uNrhdpak; cg;Gf;fspd; jhf;

    fq;fis EZfpaha;thu;
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• ,urhad jhf;fj;jpd; jhf;ftPjj;jpy; jhf;fj;ij
Vw;gLj;Jk; fhuzpfs;
• ntg;gepiy
• nrwpT (mKf;fk;)
• ngsjpfepiy (jhf;fpfspd; Nkw;gug;G)
• Cf;fpfs;

• Vftpd Cf;fy;
• gy;ypd Cf;fy;

• jhf;fj;jpd; tPjk;

• jhf;fpfspd; nrwpT rhu;ghf tPjk;

aA + bB  g cC + dD

jhf;fp A njhlu;ghf jhf;fj;jpd; tPjk; 
AC

t

∆ 
= − 

∆ 

tpisT D njhlu;ghf jhf;fj;jpd; tPjk; 

DC

t

∆ 
=  

∆ 

• jhf;ftPjj;jpy; nrwptpd; ghjpg;G
• jhf;ftPj tpjp> $Wfs; njhlu;ghd tupir> jhf;fk;

xd;wpd; tupir (nkhj;j tupir)

• jhf;ftPj khwpyp

• Muk;g tPjk;

• ruhrup tPjk;
• nkhj;j tupirapd; mbg;gilapy; jhf;fq;fis

tifg;gLj;jy; (G+r;rpa tupir> Kjyhk; tupir>

,uz;lhk; tupir khj;jpuk;)

12.1  ,urhad jhf;fq;fspd; jhf;f

    tPjj;jpd; kPJ jhf;fj;ij

    Vw;gLj;Jk; fhuzpfisj;; jPu;

    khdpg;ghu;.

12.2  jhf;fpfspd; nrwpit jf;fthW
    ifahz;L ,urhadj;jhf;f

    tPjj;ijf; fl;Lg;gLj;Jthu;.

                                myF 12 - ,af;ftpurhadk;                 27 ghlNtis                                myF 12 - ,af;ftpurhadk;                 27 ghlNtis                                myF 12 - ,af;ftpurhadk;                 27 ghlNtis                                myF 12 - ,af;ftpurhadk;                 27 ghlNtis                                myF 12 - ,af;ftpurhadk;                 27 ghlNtis

12.012.012.012.012.0

,urhadj;jhf;fj;jpd;,urhadj;jhf;fj;jpd;,urhadj;jhf;fj;jpd;,urhadj;jhf;fj;jpd;,urhadj;jhf;fj;jpd;

jhf;ftPjj;ij Jzpjhf;ftPjj;ij Jzpjhf;ftPjj;ij Jzpjhf;ftPjj;ij Jzpjhf;ftPjj;ij Jzp

tjw;Fk;> tPjj;ijj;tjw;Fk;> tPjj;ijj;tjw;Fk;> tPjj;ijj;tjw;Fk;> tPjj;ijj;tjw;Fk;> tPjj;ijj;

jhf;fthW fl;Lg;gLj;jhf;fthW fl;Lg;gLj;jhf;fthW fl;Lg;gLj;jhf;fthW fl;Lg;gLj;jhf;fthW fl;Lg;gLj;

jTk; ,af;f,urhadjTk; ,af;f,urhadjTk; ,af;f,urhadjTk; ,af;f,urhadjTk; ,af;f,urhad

tpay; Nfhl;ghLfisg;tpay; Nfhl;ghLfisg;tpay; Nfhl;ghLfisg;tpay; Nfhl;ghLfisg;tpay; Nfhl;ghLfisg;

gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.gad;gLj;Jthu;.

05

14
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• Kjyhk; tupirj; jhf;fj;jpd; miutho;Tf;
fhyKk;tiugpd; %yk; tifFwpj;jYk;
(rkd;ghL mtrpakd;W)

• jhf;fthpiriaAk;> jhf;ftPj khwpypiaAk;
epu;zapf;Fk; Kiwfs;.
• Muk;g jhf;ftPjKiw

• Mg ,w;Fk; mkpyq;fSf;Fkpilahd jhf;fj; ,w;Fk; mkpyq;fSf;Fkpilahd jhf;fj; ,w;Fk; mkpyq;fSf;Fkpilahd jhf;fj; ,w;Fk; mkpyq;fSf;Fkpilahd jhf;fj; ,w;Fk; mkpyq;fSf;Fkpilahd jhf;fj;
jpy;jpy;jpy;jpy;jpy; nrwptpd; ghjpg;ig gupNrhjid uPjpahfj;nrwptpd; ghjpg;ig gupNrhjid uPjpahfj;nrwptpd; ghjpg;ig gupNrhjid uPjpahfj;nrwptpd; ghjpg;ig gupNrhjid uPjpahfj;nrwptpd; ghjpg;ig gupNrhjid uPjpahfj;
jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.jPu;khdpj;jy;.

• Na
2
S

2
O

3
 ,w;Fk;  ,w;Fk;  ,w;Fk;  ,w;Fk;  ,w;Fk; HNO

3
 ,w;Fkp;ilahd jhf;fj; ,w;Fkp;ilahd jhf;fj; ,w;Fkp;ilahd jhf;fj; ,w;Fkp;ilahd jhf;fj; ,w;Fkp;ilahd jhf;fj;

jpy;jpy;jpy;jpy;jpy; nrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahf
jPu;khdpj;jyjPu;khdpj;jyjPu;khdpj;jyjPu;khdpj;jyjPu;khdpj;jy;

• ,Uk;G,Uk;G,Uk;G,Uk;G,Uk;G(III),  KI ,w;Fkp;ilahd jhf;fj;jpy; ,w;Fkp;ilahd jhf;fj;jpy; ,w;Fkp;ilahd jhf;fj;jpy; ,w;Fkp;ilahd jhf;fj;jpy; ,w;Fkp;ilahd jhf;fj;jpy;
nrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahfnrwptpd; ghjpg;ig gupNrhjid uPjpahf
jPu;khdpj;jy;jPu;khdpj;jy;jPu;khdpj;jy;jPu;khdpj;jy;jPu;khdpj;jy;

• xUgbj; jhf;fj;jpd; rf;jp tiuglk;
• Vtw;rf;jp

• jhf;fnkhd;W eilngw epiwNtw;wg;gl Ntz;ba
Njitfs;
• %yf;$Wfspd; NkhJif.
• rhu; mD$ykhd jpirapy; Nfhl;gLj;jg;

    gl;bUj;jy;
• Vtw;rf;jpia kPwpapUj;jy;

• Nkw;gb fhuzpfs; epiwT ngWtjpy; ntg;gepiy>
nrwpT> Cf;fp> ngsjpfepiy Mfpad nry;thf;Fr;
nrYj;Jk; tpjk; (MupdpaRtpd; rkd;ghL mtrpa
ky;y)

12.3 ,urhadj;jhf;fj;jpd; jhf;f

    tPjj;jpd; kPJ gy;NtW fhu
    zpfspd; nry;thf;if tpt

    upg;gjw;fhf %yf;$Wfspd;

    ,af;ftpaw; nfhs;ifia

    gad;gLj;Jthu;.

       04
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• mbg;gilj;jhf;fq;fs; (Elementary reactions)

• gy;gbj; jhf;fq;fs;

• rf;jp tiuglq;fs;

• epiykhW re;jHg;gKk; (jhz;ly;epiy)

(Transition state)  ,ilepiyfSk;

• jhf;ftPjj;ij jPu;khdpf;Fk; gbKiwAk; mJ

nkhj;jj; jhf;fj;jpy; nry;thf;Fr; nrYj;Jk; tpjKk;

12.4 ,urhadj; jhf;fnkhd;wpd;

    tPjj;ij tpgupf;fj; jhf;fg;

    nghwpKiwapidg; gad;gLj;

    Jthu;.

04
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13.1 njhFjpfspy; fhzg;gLfpd;w

ngUk;ghu;itf;Fupa gz;G

fis (Macroscopic properties)

rkepiy gw;wpa vz;zf;

fUtpd; JizAld; mst
wpuPjpahf Jzpthu;.

• njhFjpfs; (%ba> jpwe;j> jdpahf;fpa)

• epj;jpa cWjpapYs;s njhFjp ( Systems in the steady

     state)

• ,af;fr; nraw;ghLk; kPs;jd;ikAk;

• ngUk;ghd;ikf;Fupa gz;Gfs;

(Macroscopic properties)

• rkepiyapy; epyTk; njhFjpfs;

• ,urhad

• mtj;ij
• mad;

• kpd;tha;

•  rkepiy tpjp

      • rkepiy khwpyp

•   ,urhad rkepiy

      •   K
C 

, K
p

      •  rkepiyg;Gs;sp

      •  ,yPr;rw;wNyaupd; jj;Jtk;
• Fe3+/SCN- njhFjpiag; gad;gLj;jp ,af;fnjhFjpiag; gad;gLj;jp ,af;fnjhFjpiag; gad;gLj;jp ,af;fnjhFjpiag; gad;gLj;jp ,af;fnjhFjpiag; gad;gLj;jp ,af;f

rkepiyapy; cs;s njhFjp xd;wpd; ,ay;Gfisrkepiyapy; cs;s njhFjp xd;wpd; ,ay;Gfisrkepiyapy; cs;s njhFjp xd;wpd; ,ay;Gfisrkepiyapy; cs;s njhFjp xd;wpd; ,ay;Gfisrkepiyapy; cs;s njhFjp xd;wpd; ,ay;Gfis

gupNrhjpj;jy;gupNrhjpj;jy;gupNrhjpj;jy;gupNrhjpj;jy;gupNrhjpj;jy;

• NO
2
, N

2
O

4
  itf;nfhz;l rkepiyj; njhFjp itf;nfhz;l rkepiyj; njhFjp itf;nfhz;l rkepiyj; njhFjp itf;nfhz;l rkepiyj; njhFjp itf;nfhz;l rkepiyj; njhFjp

apy; ntg;gepiyapd; ghjpg;igg; gupNrhjpj;jy;apy; ntg;gepiyapd; ghjpg;igg; gupNrhjpj;jy;apy; ntg;gepiyapd; ghjpg;igg; gupNrhjpj;jy;apy; ntg;gepiyapd; ghjpg;igg; gupNrhjpj;jy;apy; ntg;gepiyapd; ghjpg;igg; gupNrhjpj;jy;

• ePupw;Fk; gpA+l;lNdhYf;Fkpilapy; vjNdhapf;ePupw;Fk; gpA+l;lNdhYf;Fkpilapy; vjNdhapf;ePupw;Fk; gpA+l;lNdhYf;Fkpilapy; vjNdhapf;ePupw;Fk; gpA+l;lNdhYf;Fkpilapy; vjNdhapf;ePupw;Fk; gpA+l;lNdhYf;Fkpilapy; vjNdhapf;

mkpyj;jpd; gq;fPl;Lf;Fzfj;ijg; gupNrhjidmkpyj;jpd; gq;fPl;Lf;Fzfj;ijg; gupNrhjidmkpyj;jpd; gq;fPl;Lf;Fzfj;ijg; gupNrhjidmkpyj;jpd; gq;fPl;Lf;Fzfj;ijg; gupNrhjidmkpyj;jpd; gq;fPl;Lf;Fzfj;ijg; gupNrhjid

13.013.013.013.013.0

,af;f rkepiyap;,af;f rkepiyap;,af;f rkepiyap;,af;f rkepiyap;,af;f rkepiyap;

Ys;s %ba njhFjpYs;s %ba njhFjpYs;s %ba njhFjpYs;s %ba njhFjpYs;s %ba njhFjp

fspd; ngUk;ghu;itf;fspd; ngUk;ghu;itf;fspd; ngUk;ghu;itf;fspd; ngUk;ghu;itf;fspd; ngUk;ghu;itf;

Fupa gz;GfisFupa gz;GfisFupa gz;GfisFupa gz;GfisFupa gz;Gfis

(Macroscopic

properties) jPu;khdpg; jPu;khdpg; jPu;khdpg; jPu;khdpg; jPu;khdpg;

gjw;fhf rkepiygjw;fhf rkepiygjw;fhf rkepiygjw;fhf rkepiygjw;fhf rkepiy

gw;wpa vz;zf;gw;wpa vz;zf;gw;wpa vz;zf;gw;wpa vz;zf;gw;wpa vz;zf;

fUitAk; Nfhl;ghLfUitAk; Nfhl;ghLfUitAk; Nfhl;ghLfUitAk; Nfhl;ghLfUitAk; Nfhl;ghL

fisAk; gad;fisAk; gad;fisAk; gad;fisAk; gad;fisAk; gad;

gLj;Jthu;.gLj;Jthu;.gLj;Jthu;.gLj;Jthu;.gLj;Jthu;.

                                   myF 13 - rkepiy                    62 ghlNtis                                   myF 13 - rkepiy                    62 ghlNtis                                   myF 13 - rkepiy                    62 ghlNtis                                   myF 13 - rkepiy                    62 ghlNtis                                   myF 13 - rkepiy                    62 ghlNtis

14

  uPjpahf Jzpjy;  uPjpahf Jzpjy;  uPjpahf Jzpjy;  uPjpahf Jzpjy;  uPjpahf Jzpjy;
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13.2 Vf ,dj; njhFjpfspy; jput
- Mtp rkepiy khWk;
tpjj;ij EZfpaha;thu;.

13.3 Jtpj jput njhFjpfspd;
jput - Mtp rkepiy khWk;
tpjj;ij EZfpaha;thu;.

• J}a jputj;njhFjpfs;
   •  jputk;> Mtpf;fpilahd rkepiy

   • jput - Mtp njhFjpapy; rkepiy cUthFk;

    tpjj;ij %yf;$w;W ,af;fj;jpd; JizAld;

   tpthpg;ghu;.
   •  ntg;gepiyf;Nfw;g ePhpdJk; NtW jputq;fspd

    Jk; MtpaKf;fk; khWk;tpjk;

   •  MtpaKf;fKk; nfhjpepiyAk;

   •  gjhu;j;jk; xd;wpd; khW epiyg;Gs;sp

 (Critical point of a substance)
   •  Kk;ikg;Gs;sp

•  jput - jputj; njhFjp
     • KOikahf fyf;Fk;jfTs;s jput - jput
    njhFjp
     • gFjpahf fyf;Fk;jfTs;s jput - jput
    njhFjp
     • KOikahf fyf;Fk;jftw;w jput - jput
    njhFjp
•  ,uNthw;wpd; tpjp
•  ,yl;rpa jputj;njhFjp
•  ,yl;rpakw;w jputj;njhFjp
•  Kw;whff; fyf;Fk; njhFjpfspd; mtj;ij
   tiuGfs; (Azeotropes jtpu)
     • Mtp mKf;fk; - mikg;G mtj;ij tiuGfs;
     • ntg;gepiy - mikg;G mtj;ij tiuGfs;
•  gFjpglf;fha;r;rptbj;jy;

   05

   10
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13.4 mupjpw;fiuAk; mad;Nru;

itfis nfhz;l rkepiy

njhFjpfspd; ,ay;Gfis

mstwpuPjpahf mwpthu;.

13.5 nkd; mkpyq;fs;> nkd;fhuq;

fs;> mkpy cg;Gf;fs;> fhu

cg;Gf;fis nfhz;l rk

epiy njhFjpfspd; ,ay;G

fis EZfpaha;thu;.

• mad;ngUf;fk; 

( )spK

AgCl(s) 

�

  Ag+(aq) + Cl-(aq)

• tPo;gbTWjy;

• fiuAe;jfT (Solubility)

• nghJmadpd; tpisT

•  fw;wadpd; gz;gwpgFg;gpd; gpuNahfk;

• Ca(OH)
2
 ,d; fiujpwd; ngUf;fj;ijg;,d; fiujpwd; ngUf;fj;ijg;,d; fiujpwd; ngUf;fj;ijg;,d; fiujpwd; ngUf;fj;ijg;,d; fiujpwd; ngUf;fj;ijg;

gupNrhjpj;jygupNrhjpj;jygupNrhjpj;jygupNrhjpj;jygupNrhjpj;jy;

• mkpyq;fs;> %yq;fs;> cg;Gf;fs;
• ,izmkpyq;fSk; ,iz%yq;fSk;

• gy;%ymkpyq;fs;

• $l;lw;;gphpTkhwpypfs; Kw ,Ka ,Kb

 •    pH ngWkhdk;

• mkpyq;fs;> (Xu; %y> ,U %y) %yq;fs;; (xukpy)>

cg;Gf;fs; vd;gtw;wpd; fiury;fspd; pH ngW
khdj;ij Jzpjy;

• fhl;bfs; gw;wpa nfhs;if

•  mkpy-%y epakpg;Gf;fs;

   • epakpg;G tiuGfs;

• rktYg;Gs;spia jPu;khdpj;jy; (fl;GydhFk;
  Kiwfs; - fhl;bfis cgNahfpj;J kl;Lk;)

  • pK
In
 ngWkhdq;fspd; mbg;gilapy; epakpg;G

    fSf;Fg; nghUj;jkhd fhl;bfis njupT

    nra;jy;.

06

22
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• toq;fg;gl;l G+f;fisg; gad;gLj;jp fhl;bfs;toq;fg;gl;l G+f;fisg; gad;gLj;jp fhl;bfs;toq;fg;gl;l G+f;fisg; gad;gLj;jp fhl;bfs;toq;fg;gl;l G+f;fisg; gad;gLj;jp fhl;bfs;toq;fg;gl;l G+f;fisg; gad;gLj;jp fhl;bfs;

jahupj;jYk; mtw;wpd;jahupj;jYk; mtw;wpd;jahupj;jYk; mtw;wpd;jahupj;jYk; mtw;wpd;jahupj;jYk; mtw;wpd; pH tPr;Rf;fis gupNrh tPr;Rf;fis gupNrh tPr;Rf;fis gupNrh tPr;Rf;fis gupNrh tPr;Rf;fis gupNrh

jid uPjpahfj; JzpjYk;jid uPjpahfj; JzpjYk;jid uPjpahfj; JzpjYk;jid uPjpahfj; JzpjYk;jid uPjpahfj; JzpjYk;

•  pH ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd; ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd; ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd; ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd; ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd;

mkpy> %y> eLepiyikia gupNrhjidmkpy> %y> eLepiyikia gupNrhjidmkpy> %y> eLepiyikia gupNrhjidmkpy> %y> eLepiyikia gupNrhjidmkpy> %y> eLepiyikia gupNrhjid

uPjpahfj; Jzpjy;uPjpahfj; Jzpjy;uPjpahfj; Jzpjy;uPjpahfj; Jzpjy;uPjpahfj; Jzpjy;

• pH fhl;bfisg; gad;gLj;jp jug;gl;l fiury; fhl;bfisg; gad;gLj;jp jug;gl;l fiury; fhl;bfisg; gad;gLj;jp jug;gl;l fiury; fhl;bfisg; gad;gLj;jp jug;gl;l fiury; fhl;bfisg; gad;gLj;jp jug;gl;l fiury;

xd;wpd; mz;zsthdxd;wpd; mz;zsthdxd;wpd; mz;zsthdxd;wpd; mz;zsthdxd;wpd; mz;zsthd pH ngWkhdj;ijj; ngWkhdj;ijj; ngWkhdj;ijj; ngWkhdj;ijj; ngWkhdj;ijj;

jPu;khdpj;jy;jPu;khdpj;jy;jPu;khdpj;jy;jPu;khdpj;jy;jPu;khdpj;jy;

• jhq;fy;fiury;fs; (gz;gwphPjpahfTk; mstwp

uPjpahfTk;)

• vd;lu;rd; rkd;ghl;bd; tUtpg;Gk; mjd;

gpuNahfq;fSk; (Xu;%y njhFjpfs; kl;Lk;@
,Ugbr; rkd;ghLfSld; njhlu;Gila fzpj;jy;fs;

mtrpakd;W.)

• jhq;fw;fiury; xd;wpd; pH ngWkhdk;;

13.6 NjitNfw;wthW jhq;fy;

fiury;fisj; jahhpg;ghu;.
05
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14.1 fiurnyhd;wpy; mlq;Fk;

fiuaq;fspd; gz;igAk;
     nrwpitAk; tpsq;fpnfhs;s

     flj;Jjpwidg; gad;

     gLj;Jthu;

14.2 rkepiyapYs;s kpd;tha;

fs; gw;wpAk; mtw;Wld;

njhlu;Gila kpd;tha;j;jhf;

fq;fisAk; EZfpaha;thu;

14.3 kpd;dpurhadf; fyq;fspd;

gz;Gfis jPu;khdpg;ghu;

                               myF 14 - kpd;dpurhadk;                   26 ghlNtis                               myF 14 - kpd;dpurhadk;                   26 ghlNtis                               myF 14 - kpd;dpurhadk;                   26 ghlNtis                               myF 14 - kpd;dpurhadk;                   26 ghlNtis                               myF 14 - kpd;dpurhadk;                   26 ghlNtis

14.014.014.014.014.0

gpuNahfhPjpapy;gpuNahfhPjpapy;gpuNahfhPjpapy;gpuNahfhPjpapy;gpuNahfhPjpapy;

Kf;fpaj;Jtk;Kf;fpaj;Jtk;Kf;fpaj;Jtk;Kf;fpaj;Jtk;Kf;fpaj;Jtk; ngWk;ngWk;ngWk;ngWk;ngWk;

kpd;dpurhadj;kpd;dpurhadj;kpd;dpurhadj;kpd;dpurhadj;kpd;dpurhadj;

njhFjpfis EZfpnjhFjpfis EZfpnjhFjpfis EZfpnjhFjpfis EZfpnjhFjpfis EZfp

Muha;thu;.Muha;thu;.Muha;thu;.Muha;thu;.Muha;thu;.

• flj;JtY (Conductance)

• flj;Jjpwd; (Conductivity)

• flj;Jjpwd; kPJ nry;thf;F nrYj;Jk; fhuzpfs;

• fiuaj;jpd; jd;ik: cUfpa kpd;gFnghUs;>
    nrwpe;j> Ijhd kpd;gFnghUl; fiury;>

    kpd;gfh fiury;

• nrwpT

• ntg;gepiy

• rkepiyapYs;s kPs;jFkpd;tha;fSk; mtw;wpd;
kpd;tha;j;jhf;fq;fSk;

• cNyhfKk; cNyhfmaDk;

• cNyhfKk; fiuahj cg;Gf;fSk;

• thA kpd;tha;fs; (O
2
 , H

2
, Cl

2
)

• jho;j;Njw;Wk; kpd;tha;fs;
c+k; : Pt(s)/Fe2+(aq),Fe3+(aq)

• jputr;re;jp

• cg;Gg;ghyk;

• Ntwhf;fp (Seperator)

• jputr;re;jpapy;yhj fyq;fs;
• kpd;tha; mOj;jk

;
; (E)

• epak kpd;tha; mOj;jk;
;
 (Eθ)

• kpd;dpurhadj;njhlu;

• kpd;dpurhad njhlupy; miktplj;ijg; nghWj;J>
%yfq;fspd; ,ay;Gfs;.

04

02

06
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14.4 NtWgl;l tifahd fyq;

fisj; Njbaha;thu;.

14.5 kpd;gFg;ig Nkw;nfhs;Sk;

NghJ G+u;j;jp nra;aNtz;ba
Njitfis ,dq;fz;L

guNlapd; khwpypiag;

gad;gLj;jp fzpj;jy;fis

Nkw;nfhs;thu;.

• kpd;dpurhad njhlupy; %yfq;fspd; miktplj;

jpw;Fk; ,aw;ifapy; mtw;wpd; epyTiff;Fk;
gpupj;njLg;Gf;Fk; ,ilapyhd njhlu;G.

• fyj;jhf;fq;fs;

• fynkhd;wpd; kpd;dpaf;ftpir

 E
cell 

= E
RHS(fNjhl;LfNjhl;LfNjhl;LfNjhl;LfNjhl;L) 

  -    E
LHS(mNdhl;LmNdhl;LmNdhl;LmNdhl;LmNdhl;L)

   (Ned;];l; rkd;ghL Njitapy;iy)

• gy;NtWgl;l fyq;fspd; kpd;dpaf;ftpiriagy;NtWgl;l fyq;fspd; kpd;dpaf;ftpiriagy;NtWgl;l fyq;fspd; kpd;dpaf;ftpiriagy;NtWgl;l fyq;fspd; kpd;dpaf;ftpiriagy;NtWgl;l fyq;fspd; kpd;dpaf;ftpiria

msj;jy;.msj;jy;.msj;jy;.msj;jy;.msj;jy;.

• Kjd;ikf;fyq;fs;

  • lhdpay;fyk;

  • nyf;yhd;rpd;fyk;

  • vupnghUs;fyq;fs;

    (

2 2
H /  O

 vupnghUs;fyk; kl;Lk;)

• Jizf;fyq;fs;

  • <a Nrkpg;Gf;fyk;

• kpd;gFg;gpd; Nfhl;ghLfs;
• ePhpd; kpd;gFg;G
• nrg;Gkpd;thia gad;gLj;jp CuSO

4
 fiuriy

kpd;gFj;jy;
• gpsw;wpdk; kpd;thiag; gad;gLj;jp CuSO

4

fiuriy kpd;gFj;jy;
• fhgd; kpd;thiag; gad;gLj;j;p NaCl fiuriy

kpd;gFj;jy;

04

06
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14.6 kpd;dhpg;ig fl;Lg;gLj;Jk;
tpjj;ij EZfpaha;thu;.

•  cUf;fpa NaCl ,d; kpd;gFg;G (Nfhl;ghLfs;
   kl;Lk;)

• guNlapd; tpjpapd; gpuNahfq;fs;

• ePiukpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;ePiukpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;ePiukpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;ePiukpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;ePiukpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;

fisj; jahupj;jy;.fisj; jahupj;jy;.fisj; jahupj;jy;.fisj; jahupj;jy;.fisj; jahupj;jy;.

• epf;fy;> nrg;G kpd;KyhkpLjy;. epf;fy;> nrg;G kpd;KyhkpLjy;. epf;fy;> nrg;G kpd;KyhkpLjy;. epf;fy;> nrg;G kpd;KyhkpLjy;. epf;fy;> nrg;G kpd;KyhkpLjy;.

• <UNyhfmupg;G

• fNjhl;Lf;fhg;;G

• capu;g;gpd;ikj;jd;ik (Passivation)

• mupg;ig xU kpd;dpurhadr; nraw;ghlhfmupg;ig xU kpd;dpurhadr; nraw;ghlhfmupg;ig xU kpd;dpurhadr; nraw;ghlhfmupg;ig xU kpd;dpurhadr; nraw;ghlhfmupg;ig xU kpd;dpurhadr; nraw;ghlhf

  gupNrhjid uPjpahff; fw;wy;.  gupNrhjid uPjpahff; fw;wy;.  gupNrhjid uPjpahff; fw;wy;.  gupNrhjid uPjpahff; fw;wy;.  gupNrhjid uPjpahff; fw;wy;.

04
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15.1 s njhFg;G %yfq;fspd
Jk; Nru;itfspdJk;

,Uf;if> ifj;njhopy;

uPjpahd gpupj;njLg;G/  

cw;gj;jp> gad;fs; vd;g

tw;iw EZfpaha;thu;.

15.2 p njhFg;G %yfq;fspd
Jk; Nru;itfspdJk;

,Uf;if> ifj;njhopy;

uPjpahd gpupj;njLg;G / 

cw;gj;jp>  gad;fs; vd;g

tw;iw EZfpaha;thu;.

15.3 d njhFg;G %yfq;fspd;

ifj;njhopy; uPjpahd

gpupj;njLg;ig  EZfp

aha;thu;.

• Nrhbaj;jpd; gpupj;njLg;Gk; (lTz;fyKiw)
gad;fSk;

• cw;gj;jp

• fwp cg;G

• NaOH

• rtu;f;fhuk;

• Na
2
CO

3
 (Nrhy;NtKiw)

• CaCO
3
 ia %yg;nghUshfg; gad;gLj;jp ePwhj

Rz;zhk;G> ntspw;Wk;J}s;, CaC
2
 vd;gtw;iw

jahupj;jy;.

•  cw;gj;jpAk; cgNahfq;fSk;

     •  mNkhdpah (Vgu;Kiw)

     •  A+upah
     •  iej;jpupf;mkpyk; (x];thy;l; Kiw)

     •  nghRNgw;W tskhf;fpfs;

     •  ry;G+upf;mkpyk; (njhLif Kiw)

•  ,Uk;G gpupj;njLg;G

                          myF 15 - ifj;njhopYk; ,urhadKk;              41 ghlNtis                          myF 15 - ifj;njhopYk; ,urhadKk;              41 ghlNtis                          myF 15 - ifj;njhopYk; ,urhadKk;              41 ghlNtis                          myF 15 - ifj;njhopYk; ,urhadKk;              41 ghlNtis                          myF 15 - ifj;njhopYk; ,urhadKk;              41 ghlNtis

08

06

02

15.015.015.015.015.0

rpy %yfq;fspdJk;rpy %yfq;fspdJk;rpy %yfq;fspdJk;rpy %yfq;fspdJk;rpy %yfq;fspdJk;

Nru;itfspdJk;Nru;itfspdJk;Nru;itfspdJk;Nru;itfspdJk;Nru;itfspdJk;

,Uf;if> ifj;,Uf;if> ifj;,Uf;if> ifj;,Uf;if> ifj;,Uf;if> ifj;

njhopy; uPjpahdnjhopy; uPjpahdnjhopy; uPjpahdnjhopy; uPjpahdnjhopy; uPjpahd

gpupj;njLg;Ggpupj;njLg;Ggpupj;njLg;Ggpupj;njLg;Ggpupj;njLg;G/ cw;gj;jp> cw;gj;jp> cw;gj;jp> cw;gj;jp> cw;gj;jp>

gad;fs; vd;gtw;iwgad;fs; vd;gtw;iwgad;fs; vd;gtw;iwgad;fs; vd;gtw;iwgad;fs; vd;gtw;iw

EZfpaha;thu;.EZfpaha;thu;.EZfpaha;thu;.EZfpaha;thu;.EZfpaha;thu;.
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•  $l;ly;> xLf;fw; gy;gFjpaq;fSk; gy;gFjpakhf;fy;
nrad;KiwAk;

•  ,aw;if ,wg;gupd; (NR) fl;likg;Gk; ,ay;GfSk;
   gad;fSk;

     •  NR  ty;fidRg;gLj;jy;

     •  ,wg;gu; Nru;itahf;fk;

• njhFg;G gy;gFjpaq;fspd; fl;likg;G> ,ay;Gfs;>
  gad;fs;

     •  nghyp vjpyPd; (PE)

     •  nghypitidy; FNshiul;L (PVC)
      •  nghyp];iuwpd; (PS)

     •  nghypVikl;Lf;fs;

     •  nghypv];ju;

      •  nlg;Nyhd; (Teflon)

   •  Ngf;iyl;L

   •  a+upah Nghky;bifl;L
• fhgd; Nru;itfspd; %ykhf jhtuq;fis Nehf;Fjy;.

• jhtuq;fis mbg;gilahff; nfhz;l

ifj;njhopy;fs; (czTf; ifj;njhopy; jtpu)

• fljhrp - nrYNyhrpd; gad;
• rhnwz;nza; - Mtpg;gwg;Gs;s Nru;itfspd;

gad;.
• rtu;f;fhuk; - nfhOg;gpdJk; vz;nzapdJk; gad;.
• kUj;Jtg; nghUl;fs; - kUj;Jt Nru;itfspd;

gad;ghL.
• vjNdhy; - khg;nghUspdJk; nty;yj;jpdJk;

gad;ghL.

15.4 md;whl tho;;f;ifapy; gy;

gFjpag;gjhu;j;jq;fis
tpidj;jpwDld; gad;gLj;J

thu;.

15.5 jhtug; gFjpfis mbg;

gilahff; nfhz;l

,urhad ifj;njhopy; rpy
tw;iw EZfpaha;thu;.

10

10
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• jhtuq;fspypUe;J Nru;itfisg; gpupj;njLj;jy;

• nfhjpePuhtp fha;r;rp tbj;jy; - rhnwz;nza;

• fiug;ghd; gpupj;njLg;G - kUj;Jt Nru;itfs;

(Nru;itfspd; fl;likg;Gr; #j;jpuk; mtrpaky;y.)

• epwg;gjpT El;gKiwiag; gad;gLj;jp Nru;itfspd;

fyitia gFj;jYk; Ntwhf;fYk; - mfj;JwpQ;ry;>

gq;fPl;L epwg;gjpT El;gKiwapd; (Partition

chromatography)  mbg;gilf; Nfhl;ghLfs;.

• rhnwz;nzapy; thA epwg;gjpT Kiwapd;

gad;fs; (Gas chromatography)

• ,iyapd; epwg;nghUs; fyitia jhs;,iyapd; epwg;nghUs; fyitia jhs;,iyapd; epwg;nghUs; fyitia jhs;,iyapd; epwg;nghUs; fyitia jhs;,iyapd; epwg;nghUs; fyitia jhs;

epwg;gjpT El;gKiwiag; gad;gLj;jp Ntwhf;fy;.epwg;gjpT El;gKiwiag; gad;gLj;jp Ntwhf;fy;.epwg;gjpT El;gKiwiag; gad;gLj;jp Ntwhf;fy;.epwg;gjpT El;gKiwiag; gad;gLj;jp Ntwhf;fy;.epwg;gjpT El;gKiwiag; gad;gLj;jp Ntwhf;fy;.

• rPnke;J cw;gj;jpAld; njhlu;Gila ,urhadk;.

• cUj;ijy; / ,y;kidw;wpypUe;J Ti k;> TiO
2
k;

gpupj;njLg;G.

• krFvz;nzAk;;  ngw;Nwhypa cilg;Gk;

15.6 fdpa %ytsq;fis mbg;

gilahff;nfhz;l ,urha

df; ifj;njhopy; rpytw;iw

EZfpaha;thu;.

05
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16.1 #oypd; mikg;igAk;
mq;F capu;tho Njit

ahd njhlu;GfisAk;

EZfpaha;thu;.

16.2 kdpj nraw;ghl;lhy;
#oypy; Vw;gLk; khw;wq;

fis Muha;thu;.

• #oypd; mikg;Gk; mjd; Kf;fpaj;JtKk;

    • tspkz;lyk;
    • ePu;kz;lyk;

    • Gtpkz;lyk;

• g+kpapy; capu;fs; tho gpujhd Gtp capupay;

nraw;ghLfspd; gq;fspg;G

• fhgd; tl;lk;
• xl;rprd; tl;lk;

• iejurd; tl;lk;

• ePu; tl;lk;

• tsp kz;ly mikg;gpy; kpifahdCO
x
  , So

x
  , NO

x

  IjNuhfhgd; kw;Wk; Jzpf;iffs; Nru;tjhy; Vw;gLk;

#oy; khrhf;fKk; Rfhjhuj; jPq;Fk;.
• gr;irtPl;L tpisT

• tsp khriltjhy; cUthFk; gpur;rpidfis

tpsq;fpf; nfhs;sy;.

    •  XNrhd;gil rpijTwy;

     •  xsp ,urhadg; Gfhu; (Photochemical smog)

  •  mkpy kio
  •  g+Nfhs ntg;gkhf;fy;

•  kioePupd; mkpyj;jd;ikiaj; EZfp Muha;jy;kioePupd; mkpyj;jd;ikiaj; EZfp Muha;jy;kioePupd; mkpyj;jd;ikiaj; EZfp Muha;jy;kioePupd; mkpyj;jd;ikiaj; EZfp Muha;jy;kioePupd; mkpyj;jd;ikiaj; EZfp Muha;jy;

                            myF 16 - #oy; ,urhadtpay;                            myF 16 - #oy; ,urhadtpay;                            myF 16 - #oy; ,urhadtpay;                            myF 16 - #oy; ,urhadtpay;                            myF 16 - #oy; ,urhadtpay;              24 ghlNtis             24 ghlNtis             24 ghlNtis             24 ghlNtis             24 ghlNtis

16.016.016.016.016.0

#oypd; rkepiyiag;#oypd; rkepiyiag;#oypd; rkepiyiag;#oypd; rkepiyiag;#oypd; rkepiyiag;

Ngz ,urhadtpaypd;Ngz ,urhadtpaypd;Ngz ,urhadtpaypd;Ngz ,urhadtpaypd;Ngz ,urhadtpaypd;

mwpitg; gpuNahfpg ;mwpitg; gpuNahfpg ;mwpitg; gpuNahfpg ;mwpitg; gpuNahfpg ;mwpitg; gpuNahfpg ;

ghu;.ghu;.ghu;.ghu;.ghu;.

       06

        06
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08

04

• ePu;khrhf;fj;Jf;fhd Kjy;fs;
• ePupd; juk;

• ngsjpff; fhuzpfs; (ntg;gepiy> pH, flj;J
jpwd;> fyq;fy; jd;ik)

     • fiue;Js;s O
2
 d; msT

     • Biological Oxygen Demand
     • fiue;Js;s mad; Nru;itfs;
 • ePiu J}a;jhf;Fk; nraw;ghLfs;

  • miljy; (Sedimentation)
• jpusy; (Coagulation)

     • xd;WNru;j;jy; (Flocculation)
 • njhw;WePf;fw; nraw;ghLfs;
     • FNshhpd; ghtpj;jy;
     • XNrhd; ghtpj;jy;
     •  UV fjph;g;G ghtpj;jy;
 • tpd;fpyupd;  tpd;fpyupd;  tpd;fpyupd;  tpd;fpyupd;  tpd;fpyupd; (Winkler) Kiwahy; ePu;khjpup xd;wpy;Kiwahy; ePu;khjpup xd;wpy;Kiwahy; ePu;khjpup xd;wpy;Kiwahy; ePu;khjpup xd;wpy;Kiwahy; ePu;khjpup xd;wpy;
 fiue;Js;s xl;rprdpd; msitj; Jzpjy; fiue;Js;s xl;rprdpd; msitj; Jzpjy; fiue;Js;s xl;rprdpd; msitj; Jzpjy; fiue;Js;s xl;rprdpd; msitj; Jzpjy; fiue;Js;s xl;rprdpd; msitj; Jzpjy;

• ,aw;if cs;sPLfSk; kz;tsKk;
• kz; khrhf;fj;Jf;fhd Kjy;fs;

• tPl;Lf; fopTfs;
• tptrha ,urhadg; nghUl;fs;
• ghukhd cNyhfq;fs; epyj;ij miljy;.
• e- fopT (fzpdp> ,yj;jpudpay; rhjdq;fs;>

kpd;fyq;fs;> CFL kpd;Fopo; Nghd;wd)
• fopT Kfhikj;Jtk;

• 3R  Kiwik
• capu;thA jahupg;G
• mOj;Jjy; (Composting)
• rhk;guhf;fy; (Incineration)

16.3 ePu;kz;lyj;jpdJk;

FbePupdJk; njhw;iw

Muha;thu;.

16.4 epyk; njhw;W miljiy
Ak; jpz;kf; fopT gw;wpAk;

Muha;thu;.
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jw;Nghija fy;tpapd; cyfshtpa Nghf;fhdJ> Nju;r;rp mbg;gilahd ghlj;jpl;lj;ij mwpKfg;gLj;JtjhFk;. ,J $l;L

Kiwahd fw;wiy khztu; ika nraw;ghLfspD}lhf tpUj;jp nra;Ak;. ,k;Kiwapy; fw;wyhdJ fw;gpj;jiy tpl Nkd;ikahff;

fhzg;gLk;. khztu;fs; nraw;ghLfspy; capu;g;Gld; <LgLtjd; %yk; mtu;fsJ jdpahs; jpwd;fs;> r%fj;jpwd;fs;> tpNtfj;jpwd;fs;

vd;gd tpUj;jp miltJ mjpfup;f;fg; gpd;tUtdtw;wpw;F mOj;jk; nfhLf;fg;gl;Ls;sJ.

• KbAkhdtiu tpla cs;slf;fj;ij 5E khjpup nraw;ghLfspD}lhf tpsf;Ftjw;F cj;Njrpf;fg;gl;Ls;sJ.

• khztu;fis nraw;ghl;L uPjpahd mDgtj;ij ngWtjw;F ,lk; nfhLj;jy;.

• Njitahd ,lq;fspy; ek;gj;jFe;j %yq;fspypUe;J mwpitAk; jfty;fisAk; ngWtjw;F khztu;fis topg;gLj;jy;.

5.0 ghlrhiyf;nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;5.0 ghlrhiyf;nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;5.0 ghlrhiyf;nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;5.0 ghlrhiyf;nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;5.0 ghlrhiyf;nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;

• Fwpj;j fw;wy; tpisTfis miltjw;fhf MrpupaUf;Fg; nghUj;jkhd fw;wy; - fw;gpj;jy; Kiwiag; gpd;gw;Wtjw;Fr;

Rje;jpuk; cz;L.

• xt;nthU myfpdJk; Nfhl;ghl;L uPjpahd $Wfis tpsf;Ftjw;Fj; jbj;j vOj;Jf;fspy; jug;gl;l nraw;ghl;Lf; $Wfis

Nkw;nfhs;s vjpu;ghu;f;fg;gLfpd;wJ.

• khztu;fspd; Mw;wy;fshdJ Nkyjpf ghltpjhdr; nraw;ghLfs;> NtW thrpg;gpw;fhd gpw;Nru;f;ifs;> fzpdp fw;wy; nkd;nghUs;

Nghd;w fw;wy; - fw;gpj;jy; cgfuzq;fs; %yk; mjpfupf;fg;gl Ntz;Lk;.

• tFg;giwr; nraw;ghLfSf;F Nkyjpfkhf> khztu;fspd; jpwid tpupTgLj;Jtjw;Fg; gpd;tUk; ,izghl tpjhdr; nraw;ghLfspy;

<LgLjy; vjpu;ghu;f;fg;gLfpd;wJ.

• ,urhadtpaypd; gy;NtW gFjpfisAk; njhlu> ghlrhiyf; fofq;fis epWty;.

• ,urhadtpaypd; gpuNahfq;fis mtjhdpf;ff;$ba ,lu;fSf;fhd fsg; gazq;fis Nkw;nfhs;sYk;> mtw;wpw;fhd

mwpf;iffisj; jahu;gLj;jYk;



52

  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp  Nju;r;rp                                                                               Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;    Nju;r;rp kl;lq;fs;                ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;                                              ghlNtisghlNtisghlNtisghlNtisghlNtis
• ghlrhiy kl;l Nghl;bfisAk; fz;fhl;rpfisAk; xOq;F nra;jy;.

• Njitahd gFjpfSf;F tsthsu;fs; %yk; tpupTiufis elj;j xOq;F nra;jy;.

• ghlrhiy ntspaPLfis jahupj;jy;.
• gl;bkd;wq;fs;> tpQ;Qhdjpd epfo;Tfis elhj;Jjy;

• tpQ;Qhd Ma;T$l cgfuzq;fs;> fzpdp trjpfs; Vw;gLj;jpf;nfhLj;jYk;> cs;sf> ntspaf Nkw;ghu;itfSf;Fk; ghlrhiy

epu;thfNk nghWg;G cilajhFk;.

• ghlrhiyf;nfhs;ifiaAk; epfo;r;rpj;jpl;lj;ijAk; tpUj;jp nra;tjw;Fg; nghUj;jkhd Mrpupau;fisAk; khztu;fisAk;
cs;slf;fpajhf nraw;FO xd;iw cUthf;FtJ tpUk;gj;jf;fJ.

• ghlrhiyahdJ khztu;fs; gpd;gw;Wtjw;F xU rpwe;j Kd;khjpupahf nraw;gLtJ kpf Kf;fpakhdjhFk;.

• ghlrhiyahdJ nfhs;if ,yf;Ffis miltjw;fhd gy nraw;ghLfis cs;slf;fpa tUlhe;j epfo;r;rpj; jpl;lj;ij
tpUj;jp nra;a Ntz;Lk;. xU Fwpj;j tUlj;jpy; nraw;gLj;jTs;s nraw;ghLfisj; jPu;khdpf;Fk;NghJ> ghlrhiyahdJ

Kd;Dupik toq;fg;gl Ntz;batw;iw ,dq;fhz;gJld;> Neuj;ijAk; tsf;fl;Lg;ghl;ilAk; fUj;jpy; vLf;f Ntz;Lk;.

6.0 fzpg;gPLk; kjpg;gPLk;6.0 fzpg;gPLk; kjpg;gPLk;6.0 fzpg;gPLk; kjpg;gPLk;6.0 fzpg;gPLk; kjpg;gPLk;6.0 fzpg;gPLk; kjpg;gPLk;

,g;guPl;irf;Fupa tpdhg;gj;jpuj;jpd; mikg;G> khjpup gw;wpa Njitahd tptuq;fs; ,yq;ifg; guPl;irj; jpizf;fsj;jpd; %yk;

toq;fg;gLk;.




