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f.ngh.j. (cau;juk;)

,urhadtpay;
juk; 12 - 13

Mrpupau; topfhl;b
(2017k; Mz;bypUe;J eilKiwg;gLj;jg;glTs;sJ)

tpQ;Qhdj;Jiw
tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;
kfufk

mr;rpLjYk; tpepNahfKk; - fy;tp ntspaPl;Lj; jpizf;fsk;



ii

,urhadtpay;

Mrpupau; topfhl;b

juk; 12 - 13

© Njrpa fy;tp epWtfk;.

Kjy; gjpg;G - 2018

kPs;; gjpg;G - 2018

tpQ;Qhdj;Jiw

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;

kfufk.

C¢ ¡À , PÀ Â öÁÎ±m kz  vønU PÍz vÚõÀ ,

Aa ]h¨ £m k, öÁÎ°ḧ £m hx.
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öPÍµÁ PÀ Â Aø©a \�ß  ö\́ v
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öPõkU PU Ti¯ ¤µøáPøÍ E¸ÁõU SÁvÀ  B]�¯�ß  ö£õÖ¨ ¦ ©Pz uõÚuõS® .

Põ»z vß  ÷uøÁ P¸v CØ øÓ¨ £kz u¨ £m h £õhz vm hz øu ÁS¨ £øÓU  PØ ÓÀ  & PØ ¤z uÀ

ö\¯Ø £õm iÀ  A�À £kz xÁvÀ  B]�¯¸U SU  øPöPõkU S®  B]�¯º  ÁÈPõm i¯õÚx

PÀ Â°À  ªP �U Q¯©õÚöuõ¸ \õuÚ©õS® . E»PU  PÀ Â ÷|õU P[ PøÍ {øÓÄ ö\´ ²®
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AÔÄ bõÚz øu  Aï £øh¯õPU   öPõs h  \�¯õÚ \©{ø» BÐø©²hß Ti¯  Gvº Põ»

\¢ uvö¯õß øÓU  Pm iö¯Ê¨ ¦®  C»U øP ÷|õU Q¨  £¯oU S®  B]�¯º PÐU S ]µ®

£oQ÷Óß . E»Qß  HøÚ¯ ¤µ£À ¯ªU P |õkPÐhß  ÷£õm i°hU Ti¯ ©õnÁº PÐU S,

G©x uõ´ |õm øha  ]Ó¢ uöuõ¸ PÍ©õU SÁvÀ  B]�¯º PÎß  Jz xøÇ¨ ø£z  öuõhº ¢ x®

Gvº £õº U Qß ÷Óß .

CÆ Áõ]�¯  ÁÈPõm iø¯   E¸ÁõU SÁvÀ   Aº ¨ £o¨ ¦hß   ö\¯Ø £m h  ÁÍÁõÍº PÐU S®
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£õµõm kU PøÍz  öu�Âz xU öPõÒ Qß ÷Óß .

AQ» Âµõä  Põ�¯Á\®

PÀ Â Aø©a \º
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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l
ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy
fy;tpg;gug;Gfspd; vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd;
Kjy;ghfj;jpid mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy;
Kd;nkhopag;gl;l Njrpa fy;tp ,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J
nraw;gLj;jg;gl;lJld; nghJj; Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;
nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;
eilKiwg;gLj;jg;gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;
ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau;epiy tiu
midj;Jg; ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;g
jw;fhf> fPopUe;J Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;
gLfpwJ. xNu ghlj;jpd; cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g
jidf; Fiwg;gjw;fhfTk;> ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;>
nraw;gLj;jf;$bajhd khztu; ikag; ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk;
fpilahd xUq;fpizg;ghdJ nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd
topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;
nghUj;jg;ghl;Lld; <LgLj;jpf;nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;
kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L
Gjpa Mrpupau; topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;>
Mrpupaiu xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ.
,e;j topfhl;b E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis
tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt
njupe;njLf;Fk; Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg;
gug;Gf;fspd; ghupa Rikfs; ,y;yhnjhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupau;
topfhl;b E}y;fs; KOg;gad;ghL cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy;
ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg;gad;ghl;bidg; ngw;Wf;
nfhs;tJ mtrpakhfpd;wJ. ,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa
Mrpupa topfhl;b E}y;fs;> Gjpa ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;
fis Mrpupa ikaf;fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu;
ikaf;fy;tpapid eilKiwg;gLj;jf;$ba fy;tp Kiwikapdhy;> g+Nfhs njhopy;
re;ijfSf;Fj; Njitahd Nju;r;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid
toq;ff;$ba khztu;fspd; vz;zpf;ifapid tpUj;jp nra;af;$bajh
apUj;jNyahFk;. ,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;>
fy;tpmYty;fs; rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd;
cUthf;fj;jpw;Fg; gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa
Nehf;fj;jpw;fhf mu;g;gzpg;Gld; gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk;
tho;j;Jf;fisAk; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfufyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfufyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfufyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfufyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfu
gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;
kfufk.
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Kd;Diu

rKjha Kd;Ndw;wj;Jf;fhfg; ngUk; Nritahw;WNthupy; Mrpupau;fNs Kd;dpiy

tfpf;fpd;wdu;. Rakhd tho;f;ifia mikj;Jf;nfhs;tjw;F khztu;fSf;F

topfhl;LNthu; Mrpupau;fNs.

2017 Mk; Mz;L Kjy; eilKiwg;gLj;jg;gLk; Gjpa ghlj;jpl;lj;jpw;fpzq;f

cau;juj;jpyhd fw;gpj;jy; nraw;ghl;il ntw;wpfukhf Nkw;nfhs;s Mrpupau;fSf;F

trjpfisg; ngw;Wf;nfhLf;Fk; Nehf;Fld;> ,t;thrpupau; topfhl;bia mr;rpl;L

tpepNahfpg;gjw;F fy;tp ntspaPl;Lj; jpizf;fsk; eltbf;if Nkw;nfhs;fpd;wJ.

Njrpa fy;tp epWtfk;%yk; Mf;fg;gl;Ls;s ,t;thrpupau; topfhl;bahdJ>

khztu;fSf;Fr; rpwe;jnjhU fw;wy; #oiy mikj;Jf; nfhLg;gjw;Fj; Njitahd

topfhl;ly;fis Mrpupau;fshfpa cq;fSf;Fg; ngw;Wj; jUk; vd;gJ vdJ

ek;gpf;ifahFk;.

,k;Kaw;rp> xU rpwe;j ngWNgw;iwj; jUtJ ,t;thrpupau; topfhl;biag; gad;gLj;jpg;

ngWk; mDgtq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy; gad;gLj;Jtjw;F vLf;Fk;

Kaw;rpapd; %yNkahFk;. ,e;ew;nraYf;fhf mu;g;gzpf;ff; $ba cq;fSf;F vdJ

ed;wpfs; cupj;jhfl;Lk;.

h¤Ò ³. j.  £z ªÛ |õÎPõ
fy;tp ntspaPl;L Mizahsu; ehafk;>

fy;tp ntspaPl;Lj; jpizf;fsk;>

,RUgha>

gj;juKy;y.

28.03.2018
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gpujpg; gzpg;ghsu; ehafk; mtu;fspd;; nra;jp

fle;j fhyj;jpypUe;J fy;tpahdJ njhlu;r;rpahd khw;wq;fspw;F cl;gl;L te;jNjhL

njhlu;e;J Kd;NdwpAk; tUfpd;wJ. mz;kpj;j tUlq;fspy;> ,k;khw;wq;fs; kpfTk;

Jupjkile;Js;sd. fle;j ,U jrhg;gjq;fs; fw;gpj;jy; Kiwfs;> njhopy;El;gf;

fUtpfspd; ghtid kw;Wk; mwpT cw;gj;jpj; Jiwapy; xU ghupa tsu;r;rpiaf;

fz;Ls;sd.

mjw;Nfw;g> Njrpa fy;tp epWtfKk; 2015 Mk; Mz;L fy;tpr; rPu;jpUj;jj;jpw;F

,zq;fg; nghUj;jkhd kw;Wk; Neuj;jpw;Nfw;w gbfis vLj;J tUfpd;wJ.

kpf;f kfpo;r;rpAld;> cyfshtpa ghlg;gug;gpy; Vw;gl;l khw;wj;ij Koikahf

Muha;e;jjd; mbg;gilapy;> cs;@u; khztiu ikag;gLj;jpa fw;wy;-fw;gpj;jy;

mZFKiwf;F ,izthf jpl;lkplg;gl;l ,g;Gjpa Mrpupau; topfhl;Ljiy

ghlrhiy mikg;gpy; topfhl;bfshf Nrit toq;Fk; Mrpupau;fshd cq;fsplk;

toq;Ffpd;Nwhk;.

,t;tifahd topfhl;biag; gad;gLj;jp cq;fshy; kpfg; ngupa gq;fspg;gpid

toq;fKbAk; vd;w ek;gpf;ifapy; ,J toq;fg;gLfpd;wJ.

vJ vg;gbapUg;gpDk; ,t; Mrpupau; topfhl;bahdJ tFg;Gf; fw;gpj;jy; - fw;wy;

nrad;Kiwapy; NghJkhdsT Jizapid toq;Fk; vd;gjpy; re;Njfk; ,y;iy.

NkYk;> Mrpupauhdtu; etPd tsq;fisj; njupTnra;tjpYk; ,g;Gj;jfj;jpy; jug;gl;l

topfhl;Ljy;fisg; gpd;gw;WtjpYk; xU fl;likf;fg;gl;l mZFKiwAld; tFg;gpy;

xU rpwe;j fl;Lg;ghl;ilf; nfhz;bUg;gu;.

,e;j Mrpupau; topfhl;bahdJ fy;tpj; JiwapYs;s jpwikahd kw;Wk; risf;fhj

ghl Mrpupau;fs; kw;Wk; fy;tpahsu;fspd; mu;g;gzpg;gpd; ntspg;ghlhFk;.

,f;fy;tp Kiwikapd; tsu;r;rpf;fhf Nkw;nfhs;sg;gl;l eltbf;iff;fhd vdJ

cskhu;e;j ghuhl;Ljiy ntspg;gLj;JtJld;> ,j;Jiwapy; ,t; Mtzj;ij xU

milahskhf khw;Wtjpy; cq;fspd; mwpT kw;Wk; Mw;wypid toq;fpa cq;fspw;F

vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf; nfhs;fpd;Nwd;.

M. F. S. P. [atu;j;jd [atu;j;jd [atu;j;jd [atu;j;jd [atu;j;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;

kfufk.
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fiyj;jpl;lf; FO

topfhl;Ljy; - fy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rig

Njrpa fy;tp epWtfk;

MNyhridAk; Nkw;ghu;itAk; - jpU.jpU.jpU.jpU.jpU. M. F. S. P. [atu;j;jd [atu;j;jd [atu;j;jd [atu;j;jd [atu;j;jd

gpujpg; gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.

Nkw;ghu;it - jpU.jpU.jpU.jpU.jpU.R. S. J. P. cLg;nghUt cLg;nghUt cLg;nghUt cLg;nghUt cLg;nghUt

gzpg;ghsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

ghlj;jiyikj;Jtk; - jpUkjp.jpUkjp.jpUkjp.jpUkjp.jpUkjp. G. G. P. S. ngNuuhngNuuhngNuuhngNuuhngNuuh

  cjtp tpupTiuahsu;;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

cs;sf tsg;gq;fhw;Wif - jpUjpUjpUjpUjpU.....L. K.  tLNf> tLNf> tLNf> tLNf> tLNf>

rpNu\;l tpupTiuahsu;>

Njrpa fy;tp epWtfk;.

jpUjpUjpUjpUjpU. A. D. A. B rpy;th> rpy;th> rpy;th> rpy;th> rpy;th>

rpNu\;l tpupTiuahsu;

Njrpa fy;tp epWtfk;.

jpUjpUjpUjpUjpU. V. ,uh[{Njtd;>,uh[{Njtd;>,uh[{Njtd;>,uh[{Njtd;>,uh[{Njtd;>

cjtp tpupTiuahsu;>

Njrpa fy;tp epWtfk;.

jpUkjp.jpUkjp.jpUkjp.jpUkjp.jpUkjp. M. S.  tpf;fpukrpq;f> tpf;fpukrpq;f> tpf;fpukrpq;f> tpf;fpukrpq;f> tpf;fpukrpq;f>

cjtp tpupTiuahsu;>

Njrpa fy;tp epWtfk;.

ghltpjhd FO cWg;gpdu;fs;:-

jpU.jpU.jpU.jpU.jpU. R .S. J. P. cLg;nghUt cLg;nghUt cLg;nghUt cLg;nghUt cLg;nghUt - gzpg;ghsu; > tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

jpUkjp.jpUkjp.jpUkjp.jpUkjp.jpUkjp. G. G. P. S. ngNuuh ngNuuh ngNuuh ngNuuh ngNuuh - cjtp tpupTiuahsu;;> tpQ;Qhdj;Jiw

Njrpa fy;tp epWtfk;.

Nguhrpupau;.Nguhrpupau;.Nguhrpupau;.Nguhrpupau;.Nguhrpupau;. S. P. njuzpafy njuzpafy njuzpafy njuzpafy njuzpafy - = [atu;j;jdGug; gy;fiyf;fofk;

NguhrpupauNguhrpupauNguhrpupauNguhrpupauNguhrpupau. M. D. P. nfh];jh nfh];jh nfh];jh nfh];jh nfh];jh - nfhOk;Gg; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;. K. B. Fzn`uj; Fzn`uj; Fzn`uj; Fzn`uj; Fzn`uj; - jpwe;j gy;fiyf;fofk; =yq;fh

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;.H. M. D. N. gpupae;j gpupae;j gpupae;j gpupae;j gpupae;j - Nguhnjdpahg; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;.W. D. W. [ajpyf. [ajpyf. [ajpyf. [ajpyf. [ajpyf - = [atu;j;jdGug; gy;fiyf;fofk;

fyhepjp. Kbj nrduj;jpahg;ghfyhepjp. Kbj nrduj;jpahg;ghfyhepjp. Kbj nrduj;jpahg;ghfyhepjp. Kbj nrduj;jpahg;ghfyhepjp. Kbj nrduj;jpahg;gh - N[hd; fPy;]; Pvt.
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jpU.jpU.jpU.jpU.jpU. K. D. ge;Jy Fkhu ge;Jy Fkhu ge;Jy Fkhu ge;Jy Fkhu ge;Jy Fkhu - cjtp Mizahsu;>

fy;tp ntspaPl;Lj; jpizf;fsk;>

fy;tp mikr;R.

jpUkjp.jpUkjp.jpUkjp.jpUkjp.jpUkjp. B. W. G. by;fhdp by;fhdp by;fhdp by;fhdp by;fhdp - cjtpf; fy;tpg; gzpg;ghsu;>

tpQ;Qhd jpizf;fsk;> fy;tp mikr;R.

jpUkjp. Kbj mj;JNfhusjpUkjp. Kbj mj;JNfhusjpUkjp. Kbj mj;JNfhusjpUkjp. Kbj mj;JNfhusjpUkjp. Kbj mj;JNfhus - rpNu\;l Mrpupau;>

gpu[hgjp kfspu; tpj;jpahyak;> n`huz.

ntspthup tsg;gq;fhw;Wif:-

Nguhrpupau;.Nguhrpupau;.Nguhrpupau;.Nguhrpupau;.Nguhrpupau;.S. P. njuzpafy njuzpafy njuzpafy njuzpafy njuzpafy - = [atu;j;jdGug; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;. m[pj; mNgaNrfu m[pj; mNgaNrfu m[pj; mNgaNrfu m[pj; mNgaNrfu m[pj; mNgaNrfu - nfhOk;Gg; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;. M. D. P. nfh];jh nfh];jh nfh];jh nfh];jh nfh];jh - nfhOk;Gg; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;. K . B. Fzn`uj; Fzn`uj; Fzn`uj; Fzn`uj; Fzn`uj; - jpwe;j gy;fiyf;fofk; =yq;fh

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;. Rje;jh ypadNf Rje;jh ypadNf Rje;jh ypadNf Rje;jh ypadNf Rje;jh ypadNf - = [atu;j;jdGug; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;. re;jd re;jd re;jd re;jd re;jd P. cltj;j cltj;j cltj;j cltj;j cltj;j - rg;gpufKtg; gy;fiyf;fofk;

Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;Nguhrpupau;.H.M.D.ehky;ehky;ehky;ehky;ehky; gpupae;jgpupae;jgpupae;jgpupae;jgpupae;j - Nguhnjdpahg; gy;fiyf;fofk;
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myF 01 - mZf;fl;likg;G

Nju;r;rp 1.0 : rlg ;nghUspd ; jd ;ikiaj ; j P u ;khd pg ; gjw ;Frlg ;nghUspd ; jd ;ikiaj ; j P u ;khd pg ; gjw ;Frlg ;nghUspd ; jd ;ikiaj ; j P u ;khd pg ; gjw ;Frlg ;nghUspd ; jd ;ikiaj ; j P u ;khd pg ; gjw ;Frlg ;nghUspd ; jd ;ikiaj ; j P u ;khd pg ; gjw ;F

,yj;jpud;fspd; xOq;,yj;jpud;fspd; xOq;,yj;jpud;fspd; xOq;,yj;jpud;fspd; xOq;,yj;jpud;fspd; xOq;fikg;G> rf;jpg; gupkhw;wk;fikg;G> rf;jpg; gupkhw;wk;fikg;G> rf;jpg; gupkhw;wk;fikg;G> rf;jpg; gupkhw;wk;fikg;G> rf;jpg; gupkhw;wk;

vd;vd;vd;vd;vd;gtw;iwg; gad;gLj;Jthu;.gtw;iwg; gad;gLj;Jthu;.gtw;iwg; gad;gLj;Jthu;.gtw;iwg; gad;gLj;Jthu;.gtw;iwg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.1 : mZf; fl;likg;G khjpup cUf;fis kPsha;thu;.mZf; fl;likg;G khjpup cUf;fis kPsha;thu;.mZf; fl;likg;G khjpup cUf;fis kPsha;thu;.mZf; fl;likg;G khjpup cUf;fis kPsha;thu;.mZf; fl;likg;G khjpup cUf;fis kPsha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

fNjhl;Lf; fjpu;fspd; nra;Jfhl;lypy; mtjhdq;fspd; gpd; mt;ttjhdq;fis

vOJthu;.

fNjhl;Lf; fjpu;fspd; ,ay;Gfisf; fye;JiuahLthu;.

Kd;ida mwpit cgNahfpj;J mZ> mZtpd; cgJzpf;iffis

tpgupg;ghu;.

,ujNghl;L mZkhjpupAUitg; nghw;jfl;Lg; gupNrhjid KbTfspd;

cjtpAld; tpgupg;ghu;.

mZntz;> jpzpntz; vd;gtw;iwf; $Wthu;. (epAfpspNahd; vz;zpf;if)

rkjhdpfis tiuaWg;gjpy; fUtpYs;s GNuhj;jpud;fs;> epa+j;jpud;fspd;

gq;fspg;ig tpsf;Fthu;.

epa+f;fpisl;Lfisf; $Wthu;.

xU mZtpd; njhlu;gZj;jpzpitg; gad;gLj;jp vspa fzpg;Gfis

Nkw;nfhs;thu;.

,aw;ifia tpsq;Ftjw;F tpQ;Qhdpfspd; Kaw;rpiag; ghuhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

cg mZj;Jzpf;iffspd; fz;Lgpbg;gpw;F toptFj;j gupNrhjidfisf;

  (fNjhl;Lf;fjpu;> ,ujNghl;bd; nghw;wfl;Lg; gupNrhjid) fye;Jiuahly;.

fNjhl;Lf; fjpu;fspd; ,ay;Gfisf; fye;jJiuahly;.

njhk;rd;> ,ujNghl; MfpNahupd; mZkhjpupAUf;fis tpsf;fy;.

mZvz;> jpzpntz; Mfpatw;wpidAk; mtw;wpd; FwpaPLfisAk;

mwpKfg;gLj;jy;.

cfe;j cjhuzq;fs; %yk; rkjhdpfis mwpKfg;gLj;jy;.

FNshupdpd; njhlu;gZj;jpzpT Jzpjypy; vt;thW rkjhdpfspd; njhlu;gZj;

jpzpTfisAk; mtw;wpd; ,Uf;ifiaAk;; gad;gLj;jyhk; vd tpsf;Fthu;.
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epa+f;fpisl;Lf;fis mtw;wpd; jd;ikf;Nfw;g > cfe;j cjhuzq;fs; %yk;

tifg;gLj;Jjy;.

njhlu;gZj;jpzpTfisg; gad;gLj;jp vspa fzpg;Gfis Nkw;nfhs;sy;.

nghUj;jkhd gupNrhjidfs;:

gupNrhjid uPjpahff; fNjhl;Lf; fjpu;fspd; ,ay;Gfisr; nra;Jfhl;ly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l epa+f;fpisl;bfspYs;s GNuhj;jd;fs; epa+j;jpud;fspd; vz;zpf;ifia

vOJk; Mw;wiy kjpg;gpLjy;.

cjhuzk;:- 8
18O  , 3 35 - 2 +

1 17 1H ,  Cl  , H  O
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Nju;r;rp kl;lk; 1.3 : mZf;fspd; ,yj;jpud; rf;jp kl;lq;fSf;fhdmZf;fspd; ,yj;jpud; rf;jp kl;lq;fSf;fhdmZf;fspd; ,yj;jpud; rf;jp kl;lq;fSf;fhdmZf;fspd; ,yj;jpud; rf;jp kl;lq;fSf;fhdmZf;fspd; ,yj;jpud; rf;jp kl;lq;fSf;fhd

rhd;Wfisf; $Wthu;.rhd;Wfisf; $Wthu;.rhd;Wfisf; $Wthu;.rhd;Wfisf; $Wthu;.rhd;Wfisf; $Wthu;.

ghlNtisfs; : 09

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

xU %yfj;jpd; madhf;f rf;jpia kPsf;$Wthu;.

njhlu; madhf;fw; rf;jpiaf; tpgupg;ghu;.

%yfq;fspd; njhlu; madhf;fw; rf;jpfspd; tiuGfis cgNahfpj;J

mZf;fspYs;s ,yj;jpud;fs; gpujhd rf;jp kl;lq;fspYk; cgrf;jp

kl;lq;fspYk; fhzg;gLtjw;fhd rhd;Wfis Kd;itg;ghu;.

Nghupd; mZ khjpupAUit tpgupg;ghu;.

Nghupd; khjpupAUit cgNahfpj;J Ijurd; mZ epwkhiyapYs;s Nfhl;Lj;

njhlu;fisg; gz;gwp uPjpahf tpsf;Fthu;.

xU mZtpdhy; rf;jpahdJ Nghl;Nlhd;fs; / rf;jpr; nrhl;Lfshf

ntsptplg;gLk; my;yJ cwpQ;rg;gLk; vdf; $Wthu;.

ehd;F rf;jpr; nrhl;nlz;fisAk; tpgupg;ghu;.

ehd;fhk; rf;jp kl;lk; tiuapy; ,yj;jpud;fs; fhzg;gLtijr; rf;jpr;

nrhl;nlz;fis cgNahfpj;J tpsf;Fthu;.

xU Fwpj;j mZtpYs;s xU ,yj;jpudpd; milahsj;ijg; nghUj;jkhd

njhFjp> rf;jpr; nrhl;nlz;fshy; tpgupf;fg;gLtijf; $Wthu;.

ehd;F rf;jpr; nrhl;nlz;fshy; jug;gLk; jfty;fisf; $Wthu;.

s, p Xgpw;wy;fspd; tbtq;fis vLj;Jf; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Nghupd; mZkhjpupAUitAk;> rf;jp kl;lq;fs; ,Ug;gijAk; tpgupj;jy;.

Kjyhk; madhf;fw;rf;jp> ,uz;lhk; madhf;fw;rf;jp Mfpa gjq;fis

tiuaWj;jy;.

jug;gl;l madhf;fw;rf;jpf;fhd rkd;ghl;il vOJtjw;F khztu;fis

topg;gLj;jy;.

rpy %yfq;fspd; njhlu; madhf;fw; rf;jpfis toq;fp madhf;fw; rf;jpia

mfw;wg;gLk; ,yj;jpud; vz;Zf;F vjpNu tiuG fPw topfhl;ly;.

vt;thW khztu;fshy; fPwg;gl;l tiuG mZf;fspy; rf;jp kl;lq;fs; cz;L

vd;gjw;Fr; rhd;whf mikfpd;wJ vd;gij tpsf;fy;.

ntt;NtW ,yj;jpud; jhz;ly;fspdhy; cz;lhFk; epwkhiyf;NfhLfisf;

Fwpj;Jf;fhl;b Ijurd; mZ epwkhiyia tpsf;fy;.
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Nju;r;rp kl;lk; 1.4 : jdpahf;fg;gl;l thA epiy mZf;fspdJk; mad;jdpahf;fg;gl;l thA epiy mZf;fspdJk; mad;jdpahf;fg;gl;l thA epiy mZf;fspdJk; mad;jdpahf;fg;gl;l thA epiy mZf;fspdJk; mad;jdpahf;fg;gl;l thA epiy mZf;fspdJk; mad;

fspdJk; jiuepiy ,yj;jpud; epiyaikg;igf;fspdJk; jiuepiy ,yj;jpud; epiyaikg;igf;fspdJk; jiuepiy ,yj;jpud; epiyaikg;igf;fspdJk; jiuepiy ,yj;jpud; epiyaikg;igf;fspdJk; jiuepiy ,yj;jpud; epiyaikg;igf;

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

ghlNtisfs; : 06

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

cgrf;jp kl;lq;fspy; fhzg;gLk; ,yj;jpud;fspd; vz;zpf;ifiaf; $Wthu;.

,yj;jpud;fis epuk;Gjy; njhlu;ghd tpjpfisAk; Nfhl;ghLfisAk; $Wthu;.

1-54 tiuahd mZ vz;fisf; nfhz;l %yfq;fspd; jdpahf;fg;gl;l

thA epiy mZf;fspdJk; mad;fspdJk; ,yj;jpud; epiy mikg;Gfis

epak epiyf;F Vw;g vOJthu;.

Vw;Wf;nfhs;sg;gl;l Pd ,yj;jpud; epiyaikg;igg; gad;gLj;jp 4d- njhlupy;

mghTtpd; jj;Jtj;jpYs;s tpyfiyf; $Wthu;.

cWjpahd ,yj;jpud; epiyaikg;Gf;fs; ,Ug;gjw;fhd cjhuzq;fisj;

jUthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Fz;bd; tpjp (Hunds rule), ngsypapd; (Pauli) jtpu;f;iff; Nfhl;ghL fl;bnaOg;gy;.

Nfhl;ghL (Aufbau Principle) Mfpatw;iw tpsf;fp> rf;jp kl;lq;fspy; ,yj;jpud;

fs; epug;gg;gLk; Kiwia tpsf;Fjy;.

Z < 54 ia cila %yfq;fspd; ,yj;jpud; epiyaikg;ig khztu;fs;

vOJjy;.

fw;wad;fs;> mdad;fspd; ,yj;jpud; epiyaikg;ig vOJjy;.

jFe;j cjhuzq;fis cgNahfpj;J %yfq;fspd; cWjpahd epiyaikg;Gg;

gw;wpf; fye;Jiuahly;. (s0, s2, p0, p3, p6, d0, d5, d10)

4d njhlupy; rpy %yfq;fspd; ,yj;jpud; epiyaikg;Gfisg; gad;gLj;jp

mghTtpd; jj;Jtj;jpypUe;jhd tpyfiyf; fhl;Lthu;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l mZf;fSf;F ,yj;jpud; epiyaikg;G vOJk; jpwid kjpg;gpLjy;.

jug;gl;l mZf;fspypUe;J cUthFk; md;dad;fspdJk;> fw;wad;fspdJk;

,yj;jpud; epiyaikg;ig vOJk; Mw;wiy kjpg;gpLjy;.
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Nju;r;rp kl;lk; 1.5 : %yfq;fspd;%yfq;fspd;%yfq;fspd;%yfq;fspd;%yfq;fspd; ,yj;jpud; epiyaikg;igg; gFj;,yj;jpud; epiyaikg;igg; gFj;,yj;jpud; epiyaikg;igg; gFj;,yj;jpud; epiyaikg;igg; gFj;,yj;jpud; epiyaikg;igg; gFj;

jha;tjd; %yk; Mtu;j;jd ml;ltizapy; mtw;jha;tjd; %yk; Mtu;j;jd ml;ltizapy; mtw;jha;tjd; %yk; Mtu;j;jd ml;ltizapy; mtw;jha;tjd; %yk; Mtu;j;jd ml;ltizapy; mtw;jha;tjd; %yk; Mtu;j;jd ml;ltizapy; mtw;

wpd; mikitwpd; mikitwpd; mikitwpd; mikitwpd; mikit  cWjpg;gLj;jy;> mZ ,ay;Gfis cWjpg;gLj;jy;> mZ ,ay;Gfis cWjpg;gLj;jy;> mZ ,ay;Gfis cWjpg;gLj;jy;> mZ ,ay;Gfis cWjpg;gLj;jy;> mZ ,ay;Gfis

,yj;jpud; epiyaikg;Gld; njhlu;GgLj;Jthu;.,yj;jpud; epiyaikg;Gld; njhlu;GgLj;Jthu;.,yj;jpud; epiyaikg;Gld; njhlu;GgLj;Jthu;.,yj;jpud; epiyaikg;Gld; njhlu;GgLj;Jthu;.,yj;jpud; epiyaikg;Gld; njhlu;GgLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

,yj;jpud; epiy mikg;gpd; mbg;gilapy; Mtu;j;jd ml;ltiziaf; fl;b

naOg;Gthu;.

%yfq;fisf; filrp ,yj;jpud; epuk;Gk; Xgpw;wy; njhlu;ghf s, p, d,   njhFg;Gf;

fshfg; ghFgLj;Jthu;.

1 njhlf;fk; 18 tiuahd $l;lq;fs; kw;Wk; 1 Kjy; 7 tiuahd

Mtu;j;jdq;fspy; %yfq;fis mtw;wpd; tYtsT Xl;L ,yj;jpud;fs;

njhlu;ghf ,dk; fhz;ghu;.

jpiuaply; tpisT kw;Wk; gad;gL fUNtw;wk; vd;gtw;iw tpgupg;ghu;.

gq;fPl;L Miu> te;ju;thYR Miu kw;Wk; cNyhf Miu vd;gtw;iwg;

gad;gLj;jp xU %yfj;jpd; mZthiuia tpgupg;ghu;.

mZthiuAld; fw;wad; kw;Wk; md;dad; Miufis xg;gpLthu;.

s, p njhFg;G %yfq;fs; $l;lj;jpd; topNaAk; Mtu;j;jdk; topNaAk; gq;fPl;L

mZthiu fhl;Lk; khwy;fspd; Nghf;Ffis tpiuig cgNahfpj;J

tpsf;Fthu;.

%yfq;fspd; ,yj;jpud; epiyaikg;igf; fUj;jpw;nfhz;L> mtw;wpd; Kjyhk;

madhf;fw; rf;jpfspd; FWf;FkWf;F khwy;fis tpsf;Fthu;.

,yj;jpud; ngWk; rf;jpiaf; $Wthu;.

,yj;jpud; ngWk; rf;jpia Mtu;j;jdj;jpd; FWf;fhf> kw;Wk; $l;lj;jpd;

topNa fPo;Nehf;fpf; fhl;Lk; NtWghl;il tpgupg;ghu;.

xU %yfj;jpd; kpd;ndjpu;j;jd;ikapid ngsypq;fpd; mstPl;bypUe;J tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

%yfq;fspd; ,yj;jpud; epiyaikg;gpw;Nfw;g khztu;fSld; mtw;iw

tifg;gLj;jYk;> Mtu;j;jd ml;ltiziaf; fl;bnaOg;gYk;.

,Wjp ,yj;jpud; epuk;Gfpd;w Xgpw;wypd; mbg;gilapy; %yfq;fisf; s,p,d,f

FOf;fshfg; ghFgLj;Jtjw;F khztu;fis topfhl;ly;.

%yfq;fspd; tYtsT ,yj;jpud;fisg; gad;gLj;jp mtw;wpd; $l;lj;jpid

vt;thW milahsk; fhzyhk; vdf; fhl;ly;.

jpiuaply; tpisT> gad;gL fUNtw;wk; vd;gtw;wpid tpsf;Fjy;.
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kpd;vjpu;jd;ik> mZMiu> Kjyhk; madhf;fw; rf;jp> ,yj;jpud; ehl;lk;

,yj;jpud; Vw;wy; rf;jp Mfpatw;wpd; tiutpyf;fzq;fis nfhLj;jy;.

ngsypq;fpd; myFfspw;Nfw;g mZf;fspd;  kpd;ndjpu;j;jd;ikia tpgupg;ghu;.

Nkw;Fwpg;gplg;gl;l ,ay;Gfs; vt;thW Mtu;j;jdj;jpd; topNaAk;> $l;lj;jpy;

fPo;Nehf;fpr; nry;Yk;NghJk; khw;wkilfpd;wJ vd tpsf;Fjy;.

Mtu;j;jd ml;ltizapy; Mtu;j;jdj;jpd; FWf;NfAk; $l;lj;jpy; fPo;Nehf;fpAk;

fw;wad;fs; kw;Wk; md;dad;fis cUthf;Fk; Mw;wiy tpsf;Fjy;.

Mtu;j;jdj;jpd; topNa %yfq;fspd; Kjyhk; madhf;fw; rf;jpapd; FWf;F

kWf;fhd khwYf;fhd fhuzq;fis ,yj;jpud; epiyaikg;igf; fUj;jpw;

nfhz;L fye;Jiuahly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l %yfq;fspd; mZ Miufis xg;gpLk; Mw;wiyf; fzpg;gpLjy;.

jug;gl;l rpy %yfq;fspd; Kjyhk; madhf;fw; rf;jp tiugpypUe;J

%yfq;fis ,dq;fhziy kjpg;gpLjy;.

jug;gl;l %yfq;fspd; ,yj;jpud; Vw;Fk; rf;jpapd;; Nghf;if ed;whfg; guPl;rpf;Fk;

Mw;wiy kjpg;gpLjy;.
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myF 02 - gpizg;Gk; fl;likg;Gk;

Nju;r;rp 2.0 : rlg ;nghUspd ; ,ay ;GfSld; g pizg ;igAk ;rlg ;nghUspd ; ,ay ;GfSld; g pizg ;igAk ;rlg ;nghUspd ; ,ay ;GfSld; g pizg ;igAk ;rlg ;nghUspd ; ,ay ;GfSld; g pizg ;igAk ;rlg ;nghUspd ; ,ay ;GfSld; g pizg ;igAk ;

fl;likg;igAk; njhlu;GgLj;Jthu;.fl;likg;igAk; njhlu;GgLj;Jthu;.fl;likg;igAk; njhlu;GgLj;Jthu;.fl;likg;igAk; njhlu;GgLj;Jthu;.fl;likg;igAk; njhlu;GgLj;Jthu;.

Nju;r;rp kl;lk; 2.1 : rlg;nghUspd; flrlg;nghUspd; flrlg;nghUspd; flrlg;nghUspd; flrlg;nghUspd; fl ;likg;igAk; ,ay;GfisAk;;likg;igAk; ,ay;GfisAk;;likg;igAk; ,ay;GfisAk;;likg;igAk; ,ay;GfisAk;;likg;igAk; ,ay;GfisAk;

jPu;khdpg;gjw;fhd cghakhf gy;mZj;njhFjpfspd;jPu;khdpg;gjw;fhd cghakhf gy;mZj;njhFjpfspd;jPu;khdpg;gjw;fhd cghakhf gy;mZj;njhFjpfspd;jPu;khdpg;gjw;fhd cghakhf gy;mZj;njhFjpfspd;jPu;khdpg;gjw;fhd cghakhf gy;mZj;njhFjpfspd;

Kjd;ik ahd ,il <u;g;Gfisg; gFj;jha;thu;.Kjd;ik ahd ,il <u;g;Gfisg; gFj;jha;thu;.Kjd;ik ahd ,il <u;g;Gfisg; gFj;jha;thu;.Kjd;ik ahd ,il <u;g;Gfisg; gFj;jha;thu;.Kjd;ik ahd ,il <u;g;Gfisg; gFj;jha;thu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

,urhadg;gpizg;Gfs; kPJ NkNyhl;lkhd ghu;itAld; (Over views) tYtsT

,yj;jpud;fspd; gq;fPl;bid tpsq;fpf; nfhs;thu;.

,yj;jpud;fspd; gq;fPl;bdhy; gq;fPl;LtYg; gpizg;Gf;fs; cUthjiy

tpsf;Fthu;.

xw;iwg; gpizg;GfisAk;> gd;ikg; gpizg;GfisAk; ,dk; fhz;ghu;.

YHapapd; fl;likg;ig tiutJld; njhlu;Ggl;l tpjpfis tpgupg;ghu;.

gq;fPl;L %yf;$WfspdJk;> gy;mZ mad;fspdJk; Y}apapd; fl;likg;Gfis

tiuthu;.

gpizg;gpy; <Lgl;Ls;s mZf;fspd; kpd;ndjpu;jd;ik NtWghl;il cgNahfpj;J

gpizg;Gfis Kidtw;w gq;fPl;LtYg; gpizg;Gf;fs;> KidTg; gq;fPl;LtYg;

gpizg;Gfs;> mad; gpizg;Gfs; ,d; jd;ikia xg;gpLthu;.

KidTg; gq;fPl;Lg; gpizg;gpw;Fg; nghUj;jkhd cjhuzq;fis cgNahfpj;J

Kidthf;fk;> ,UKidTj; jpUg;Gjpwd; Mfpa gjq;fis tpgupg;ghu;.

<jw; gq;fPl;LtYg; gpizg;G cUthFjiy tpgupg;ghu;.

mad; gpizg;Gfs; cUthjiy tpgupg;ghu;.

Nrhbak; FNshiul;bidg;; gad;gLj;jp mad; rhyfj;jpd; fl;likg;igAk;

kw;Wk; ngsjpf ,ay;GfisAk; tpsf;Fthu;.

fw;wad;fspd; Kidthf;Fk; tY> md;dad;fspd; KidthFjd;ik mbg;gil

apy; mad; gpizg;Gfspd; gq;fPl;L tYj;jd;ikia tpsf;Fthu;.

Nru;itfspd; mad; ,ay;GfisAk; gq;fPl;L ,ay;GfisAk; xg;gpLthu;.

cNyhfg; gpizg;gpd; fl;likg;ig tptupg;ghu;.

gq;fPL> mad;> cNyhfg; gpizg;Gfis Kjd;ikahd ,il<u;g;Gfshf ,dk;

fhz;ghu;.
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ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

tYtsT ,yj;jpud;fs; ,urhad gpizg;G cUthjypy; gq;Fgw;Wjiy

Kd;ida mwptpidf; nfhz;L typAWj;jy;.

cfe;j cjhuzq;fis cgNahfpj;Jg; gq;fPl;Lg; gpizg;G cUthjiy

tpsf;fy;. (H
2
, Cl

2
, HCl, HF)

cjhuzq;fs; %yk; xw;iwg; gpizg;G> gd;ikg; gpizg;Gf;fis mwpKfg;

gLj;jy;. (CO
2
, N

2
)

epak tpjpfis cgNahfpj;J vspa %yf;$Wfs;> mad;fs; Mfpatw;wpw;F

Y}apapd; fl;likg;gpid vt;thW tiuayhk; vd tpsf;Fjy;.

cfe;j cjhuzq;fisf; nfhLj;J> vt;thW gpizg;Gf;fis Kidtw;w

gq;fPl;Lg; gpizg;G> KidTg; gq;fPl;Lg; gpizg;G> mad; gpizg;G vdg;

gpupf;fg;gLfpd;wd vd;gij mg;gpizg;Gf;fSld; njhlu;ghd mZf;fspd;

kpd; vjpu;j;jd;ikia cgNahfpj;J tpsf;fy;.

kpd;vjpu;j; jd;ikg; ngWkhdq;fis cgNahfpj;J Kidthf;fk;> ,UKidTj;

jpwd; Mfpatw;wpd; vz;zg;nghUis tpgupj;jy;.

cfe;j cjhuzq;fis cgNahfpj;J <jw; gpizg;G cUthjiy tpsf;fy;.

(NH
4
+, H

3
O+, NH

3
.BH

3
)

cfe;j cjhuzq;fis cgNahfpj;J> mad; gpizg;G> mad; rhyfk;

Mfpait cUthjiy tpsf;fy;.

mad;rhyfj;jpd; ,ay;Gfis tpsf;Fjy;. (flj;Jj;jpwd;> cUFepiy kw;Wk;

fiujpwd;)

fw;wad;fspd; Kidthf;Fk; tY> md;dad;fspd; KidthFk; tY Mfpa

tw;wpd; mbg;gilapy;> mad; gpizg;gpd; gq;fPl;bay;ig tpsf;fy;.

vt;thW cNyhfg; gpizg;G cUthfpd;wJ vd tpsf;fy;.

gq;fPl;L> mad;> cNyhfg; gpizg;Gf;fs; Kjy; ,ilj;jhf;fq;fs; vd

mwpKfg;gLj;jy;;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gLk; Nru;itfis mad;> gq;fPl;L (KidT> Kidtw;w) <jw; gpizg;G>

cNyhfg; gpizg;G vd tifg;gLj;J jpwid kjpg;gply;.

jug;gl;l ,dq;fl;F cY}apapd; fl;likg;Gfis tiuAk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 2.2 : gq;fPl;L tY> KidTg; gq;fPl;L tY %yf;$Wfspgq;fPl;L tY> KidTg; gq;fPl;L tY %yf;$Wfspgq;fPl;L tY> KidTg; gq;fPl;L tY %yf;$Wfspgq;fPl;L tY> KidTg; gq;fPl;L tY %yf;$Wfspgq;fPl;L tY> KidTg; gq;fPl;L tY %yf;$Wfsp

dJk; vspa mad; $l;lq;fspdJk; tbtq;fisg;dJk; vspa mad; $l;lq;fspdJk; tbtq;fisg;dJk; vspa mad; $l;lq;fspdJk; tbtq;fisg;dJk; vspa mad; $l;lq;fspdJk; tbtq;fisg;dJk; vspa mad; $l;lq;fspdJk; tbtq;fisg;

gFj;jha;thu;gFj;jha;thu;gFj;jha;thu;gFj;jha;thu;gFj;jha;thu;

ghlNtisfs; : 16

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

cr;r vz;zpf;if gj;J mZf;fis cilatw;wpw;Fg; gupTf; fl;likg;ig

tiutjw;fhd epak tpjpfis cgNahfpj;J> gupTf; fl;likg;ig tiuthu;.

XNrhd; %yf;$W> fhgNdw;W mad; xt;nthd;wpYk; gpizg;G ePsq;fs;

rkkhf ,Ug;gjw;fhd fhuzj;ijg; gupit cgNahfpj;J tpsf;Fthu;.

mZ Xgpw;wy;fspd; fyg;ghf;fj;ij tpsf;Fthu;.

nghUj;jkhd cjhuzq;fis cgNahfpj;J ikamZtpy; vt;thW sp, sp2,

sp3fyg;ghf;fq;fs; epfo;fpd;wd vd tpgupg;ghu;.

s-s, s-p kw;Wk; p-p mZ Xgpw;wy;fspd; Neu;Nfhl;Lg; nghUe;Jif %yk; 

gpizg;Gfs; cUthjiy tpsf;Fthu;.

,U p- Xgpw;wy;fspd; gf;fthl;LNkw; nghUe;Jifapdhy;xU  gpizg;G

cUthFk; vd;gjidf; $Wthu;.

gpizg;Gfspd; cWjpj;jd;ikia xg;gpLthu;.

fyg;G Xgpw;wy;fspd; Nkw;nghUe;Jifapdhy; rpf;kh gpizg;G cUthjiy

tpsf;Fthu;.

tYtsT Xl;L ,yj;jpud; Nrhb js;Sif nfhs;ifia cgNahfpj;J gq;fPl;L

%yf;$Wfs;> mad;fs; vd;gdtw;wpy; ika mZitr; #o ,yj;jpud;

Nrhbfspd; xOq;fhf;fk; (,yj;jpud;Nrhb Nfj;jpufzpj tbtk;) mjd; %yk;

%yf; $Wfs;> mad;fspd; tbtq;fis (%yf;$w;W> Nfj;jpufzpjk;) vjpu;T

$Wthu;.

ntt;NtW tif %yf;$Wfspy; gpizg;Gf; Nfhzq;fis xg;gpLthu;.

(gpizg;Gf; Nfhzq;fspd; rupahd ngWkhdq;fs; guPl;rpf;fg;glkhl;lhJ)

tbtq;fis vLj;Jf; fhl;Ltjw;fhf %yf;$w;W khjpupfisf; fl;bnaOg;Gthu;.

Vw;wk;> fyg;ghf;fk;> xl;rpNaw;wvz;fspdhy; kpd;ndjpu;j;jd;ik NtWgLtjid

tpgupg;ghu;. (gz;gwpuPjpahf kl;Lk;)

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

gupT fl;likg;gpw;fhd fUg;nghUis mwpKfg;gLj;jy;.

gq;fPl;L %yf;$Wfs;> gy; mZ mad;fs; Mfpatw;wpd; ika mZtpd;

,yj;jpud; xOq;fhf;fj;jpidf; nfhz;L sp, sp2, sp3 fyg;ghf;fj;ij tpsf;fy;.
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Nju;r;rp kl;lk; 2.3 : rlg;nghUl;fspd; fl;likg;igAk; ,ay;GfisAk;rlg;nghUl;fspd; fl;likg;igAk; ,ay;GfisAk;rlg;nghUl;fspd; fl;likg;igAk; ,ay;GfisAk;rlg;nghUl;fspd; fl;likg;igAk; ,ay;GfisAk;rlg;nghUl;fspd; fl;likg;igAk; ,ay;GfisAk;

jPu;khdpg;gjw;fhf ntt;NtW njhFjpfspy; ,Uf;Fk;jPu;khdpg;gjw;fhf ntt;NtW njhFjpfspy; ,Uf;Fk;jPu;khdpg;gjw;fhf ntt;NtW njhFjpfspy; ,Uf;Fk;jPu;khdpg;gjw;fhf ntt;NtW njhFjpfspy; ,Uf;Fk;jPu;khdpg;gjw;fhf ntt;NtW njhFjpfspy; ,Uf;Fk;

Jiz ,il <u;g;Gfisg; gFj;jha;thu;.Jiz ,il <u;g;Gfisg; gFj;jha;thu;.Jiz ,il <u;g;Gfisg; gFj;jha;thu;.Jiz ,il <u;g;Gfisg; gFj;jha;thu;.Jiz ,il <u;g;Gfisg; gFj;jha;thu;.

ghlNtisfs; : 07

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

nghUj;jkhd cjhuzq;fis cgNahfpj;J Jiz ,il <u;g;G tiffis

tpgupg;ghu;.

xU gjhu;j;jj;jpy; cs;s Jiz ,il <u;g;G tiffSf;Fk; mjd; ngsjPf

,ay;GfSf;F kpilNaAs;s njhlu;ig ntspg;gLj;Jthu;.

$l;lk; 15> 16> kw;Wk; 17 %yfq;fspd; Ijiul;Lfspd; cUFepiyapy;;

Ijurd; gpizg;Gfspd; tpisTfis tpsf;Fthu;.

Jiz ,il <u;g;Gfspd; Kf;fpaj;Jtj;ijAk; epiy kPjhd mtw;wpd;

tpisitAk; ,dk; fhz;ghu;.

%yf;$w;Wr; rhyfk; cUthtjidj; jug;gl;l cjhuzq;fisg; gad;gLj;jp

tpsf;Fthu;.

rhyf fl;likg;Gfspd; ngsjpf ,ay;Gfis vjpu;T $Wthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

top(Jiz) ,ilj;jhf;fq;fs; ,UKidT - ,UKidT ,ilj;jhf;fq;fs;>

Ijurd; gpizg;G> mad; - ,UKidT ,ilj;jhf;fk;> mad; - J}z;lg;gl;l

,U KidT ,ilj;jhf;fk;> ,UKidT - J}z;lg;gl;l ,UKidT

,ilj;jhf;fk; yz;ld; tpirfs; my;yJ fiyT ,il<u;g;G tpirfs;

Mfpatw;iwg; gz;gwpuPjpahf cjhuzk; nfhz;L tpsf;fy;.

khjpupAUf;fs; my;yJ  tPbNah (viedos) f;fis cgNahfpj;J> rlg;nghUspd;

NtWgl;l ngsjPf epiyfisf; fhl;bj; Jiz ,il<u;g ;Gfspd;

Kf;fpaj;Jtj;ijAk; mtw;wpd; gad;fisAk; tpsf;Fjy;.

top (Jiz) ,il<u;g;Gfspdhy; vt;thW ntt;NtW tifahd rhyfq;fs;

cz;lhfpd;wd vd tpsf;fy;.

%yf;$w;W rhyff; fl;likg;Gfspd; ngsjPf ,ay;Gfisf; fye;Jiuahly;.

(I
2
(s), H

2
O(s))

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l gjhu;j;jq;fspd; nfhjpepiy> cUFepiy Mfpatw;iw xg;gpLk;

jpwid kjpg;gpLjy;.
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myF 03 - ,urhadf; fzpj;jy;fs;

Nju;r;rp 3.0 : ,urhadf;,urhadf;,urhadf;,urhadf;,urhadf; fzpj;jy;fisj; jpUj;jkhfr; nra;Ak;fzpj;jy;fisj; jpUj;jkhfr; nra;Ak;fzpj;jy;fisj; jpUj;jkhfr; nra;Ak;fzpj;jy;fisj; jpUj;jkhfr; nra;Ak;fzpj;jy;fisj; jpUj;jkhfr; nra;Ak;

Mw;wiyg; ngWthu;.Mw;wiyg; ngWthu;.Mw;wiyg; ngWthu;.Mw;wiyg; ngWthu;.Mw;wiyg; ngWthu;.

Nju;r;rp kl;lk; 3.1 : mZf;fSlDk;>mZf;fSlDk;>mZf;fSlDk;>mZf;fSlDk;>mZf;fSlDk;> %yf;$WfSlDk%yf;$WfSlDk%yf;$WfSlDk%yf;$WfSlDk%yf;$WfSlDk;;;; ; njhlu;Gilanjhlu;Gilanjhlu;Gilanjhlu;Gilanjhlu;Gila

ngsjPff; fzpaq;fisgngsjPff; fzpaq;fisgngsjPff; fzpaq;fisgngsjPff; fzpaq;fisgngsjPff; fzpaq;fisg;; ;; ; gad;gLj;jpgad;gLj;jpgad;gLj;jpgad;gLj;jpgad;gLj;jp ,urha,urha,urha,urha,urhadr; #j;jpdr; #j;jpdr; #j;jpdr; #j;jpdr; #j;jp

uq;fisj; jPu;khdpg;ghu;. khwpypfisg; gad;gLj;uq;fisj; jPu;khdpg;ghu;. khwpypfisg; gad;gLj;uq;fisj; jPu;khdpg;ghu;. khwpypfisg; gad;gLj;uq;fisj; jPu;khdpg;ghu;. khwpypfisg; gad;gLj;uq;fisj; jPu;khdpg;ghu;. khwpypfisg; gad;gLj;

jpj;jpj;jpj;jpj;jpj; njhlu;ghd fzpj;jy;fis Nkw;nfhs;Sthu;.njhlu;ghd fzpj;jy;fis Nkw;nfhs;Sthu;.njhlu;ghd fzpj;jy;fis Nkw;nfhs;Sthu;.njhlu;ghd fzpj;jy;fis Nkw;nfhs;Sthu;.njhlu;ghd fzpj;jy;fis Nkw;nfhs;Sthu;.

ghlNtisfs; : 13

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jug;gl;l xU ,dj;jpYs;s $W mZf;fspd; xl;rpNaw;w vz;fisf; fhz;ghu;.

,urhadr; #j;jpuq;fis vOJthu;> mtw;iw IUPAC tpjpfis cgNahfpj;Jg;

ngaupLthu;.

ngUkstpy; mbf;fb cgNahfpf;fg;gLk; ,urhadr; Nru;itfspd; nghJthd

ngau;fisf; $Wthu;.

mtfhjNuh khwpypapd; ngWkhdj;ij (L) myFfSld; $Wthu;.

mtfhjNuh khwpyp %y;fs; njhlu;ghd fzpj;jy;fis Nkw;nfhs;Sthu;.

E}w;WtPj mikg;Gj; njupAkhapd; mDgt #j;jpuj;ijjPu;khdpg;ghu;.

mDgt #j;jpuKk; %yu;j;jpzpTk; njupAkhapd; %yf;$w;Wr; #j;jpuj;ij

jPu;khdpg;ghu;.

%yf;$w;Wr; #j;jpuk; toq;fg;gbd; %yfq;fspd; mikg;igj; jPu;khdpg;ghu;.

mikg;gpd; msg;ghd;fis (Parameters) (jpzpTg;gpd;dk;> fdtsTg; gpd;dk;>

%y;g; gp;d;dk;> nrwpT) kPs;ghu;it nra;thu;.

jpzpTg; gpd;dk;> fdtsTg; gpd;dk;> %y;g; gpd;dk; njhlu;ghd gpurpdq;disj;

jPu;g;ghu;.

Xu; fdtyfpw;Fupa fiurypy; fiuaj;jpd; %y;fspd; msitf; $Wk;

mikg;igr; nrwpthf tiutpyf;fzk; nra;thu;.

Rtl;L msTfspy; (trace amounts) mjhtJ kpfTk; rpwpjsitf; nfhz;Ls;s

gjhu;j;jq;fspd; mikg;igf; $Wtjw;F ppm my;yJ ppb I gad;gLj;Jthu;.

jpzpT /fdtsT> gjhu;j;j msT /fdtsT (nrwpT) njhlu;ghd mikg;igf;

Fwpg;gpl;Lf; fzpj;jy;fs; nra;thu;.
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Nju;r;rp kl;lk; 3.2 : ,urhadr; rkd;ghLfisr; rkg;gLj;j ntt;NtW,urhadr; rkd;ghLfisr; rkg;gLj;j ntt;NtW,urhadr; rkd;ghLfisr; rkg;gLj;j ntt;NtW,urhadr; rkd;ghLfisr; rkg;gLj;j ntt;NtW,urhadr; rkd;ghLfisr; rkg;gLj;j ntt;NtW

tifahd Kiwfisf; ifahs;thu;.tifahd Kiwfisf; ifahs;thu;.tifahd Kiwfisf; ifahs;thu;.tifahd Kiwfisf; ifahs;thu;.tifahd Kiwfisf; ifahs;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jpzpTf;fhg;G> Vw;wf;fhg;G vd;gtw;iwf; fUj;jpw; nfhz;L ,urhadr; rkd;

ghLfs; rkg;gLj;jg;gl;Ls;sjh vdg; guPl;rpg;ghu;.

fz;lwpjy; Kiw> jho;j;Njw;W Kiw  vd;gdtw;iw cgNahfpj;Jr; rkd;ghL

fisr; rkg;gLj;Jthu;.

vspa fUj;jhf;fq;fisr; rkd;nra;a topfhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

jpzpT> Vw;wk; Mfpatw;wpd; fhg;igf; fUj;jpw; nfhz;L rkd;ghLfisr;

rkg;gLj;j khztu;fSf;F xg;gil toq;fy;.

fz;lwpjy; Kiw %yk; rkd;ghLfisr; rkg;gLj;j topfhl;ly;.

jho;j;Njw;Wj; jhf;fq;fis xl;rpNaw;w vz; Kiwiag; gad;gLj;jpr; rkg;gLj;j>

mad; - ,yj;jpud; miuj;jhf;fq;fisg; gad;gLj;j khztu;fis topfhl;ly;.

vspa fUj;jhf;fq;fis <Lnra;a khztUf;F topfhl;ly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l ntt;NtW tifj; jhf;fq;fspw;Fupa ,urhadr; rkd;ghLfisr;

rkd; nra;Ak; Mw;wiy kjpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 3.3 : gPrkhdk;> epakpg;Gfs; njhlu;ghd fzpj;jy;fisgPrkhdk;> epakpg;Gfs; njhlu;ghd fzpj;jy;fisgPrkhdk;> epakpg;Gfs; njhlu;ghd fzpj;jy;fisgPrkhdk;> epakpg;Gfs; njhlu;ghd fzpj;jy;fisgPrkhdk;> epakpg;Gfs; njhlu;ghd fzpj;jy;fis

Nkw;nfhs;thu;.Nkw;nfhs;thu;.Nkw;nfhs;thu;.Nkw;nfhs;thu;.Nkw;nfhs;thu;.

ghlNtisfs; : 14

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

gPrkhdq;fisg; gad;gLj;jp ,urhadj; jhf;fq;fspy; msTfisf; fzpg;ghu;.

epakf; fiury;fs; jahupj;jy;> Ijhf;fk; njhlu;ghd Kiwfs; gw;wp tpsf;f

kspg;ghu;.

njupe;j nrwpTila Nrhbak; fhgNdw;W fiury; xd;iwj; jahupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

fiury;fis Ijhf;fy; %yk; fiury;fs; jahupj;jy; njhlu;ghd fzpj;jy;fis

tpsf;fy;.

mkpyk; - %yk; jhf;fq;fs; njhlu;ghd fzpj;jy;fis Nkw;nfhs;s xg;gil

toq;fy;.

rkd; nra;j rkd;ghLfis cgNahfpj;J ntt;NtW tifg; gpurpdq;fisj;

jPu;f;f khztu;fis topfhl;ly;.

cjhuzq;fs;:cjhuzq;fs;:cjhuzq;fs;:cjhuzq;fs;:cjhuzq;fs;:

(i) jug;gl;l xU fiury; Ijhf;fg;gLk;NghJ  ngwg;gLk;  Gjpa fiurypd;

nrwpitf; fhzy;

(ii) xd;Nwhnlhd;W jhf;fKwhj ,U fiury;fs; fyf;fg;gLk;NghJ ngwg;gLk;

fiurypy; mad;fspd; nrwpitf; fhzy;

(iii) xd;Nwhnlhd;W jhf;fKWk; ,U fiury;fs; fyf;fg;gLk;NghJ ngwg;gLk;

fiurypy; mad;fspd; nrwpitf; fhzy;

(iv) epiw E}w;WtPjk;> mlu;j;jp vd;gd jug;gl;l xU mkpyf; fiurypd;

 nrwpitf; fhzy;

(v) jug;gl;l ,U fiury;fspypUe;J mwpag;gl;l nrwpTila xU fiury;

jahupj;jy; njhlu;ghd fzpj;jy; nra;jy;

(vi) ePuw;w> ePNuw;wg;gl;l jpz;kq;fis cgNahfpj;J  Fwpj;j  nrwpTfis

cila fiury;fs; jahupj;jy; njhlu;ghd fzpj;jy;fisr; nra;jy;

(vii) ,U  fiury;fs;  fyf;fg;gLk;NghJ  cUthFk;  tPo;gbtpd;  jpzpitf;

fhzy;

(viii) ,U jhf;fq;fs; xNu rkaj;jpy;  elf;Fk;NghJ  fyitapd; xt;nthU

$wpdJk; mikg;igj; jPu;khdpj;jy;
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(ix) jhf;fk; epfo;e;j gpd;G> jhf;fKwhJ kPjpahf  cs;s  jhf;FnghUspd;

msit  NtnwhU  jhf;FnghUis   cgNahfpj;Jj;   jPu;khdpj;jy;

njhlu;ghd gpur;rpidfisj; jPu;g;ghu;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: Rz;zhk;Gf;fy; khjpupnahd;wpYs;s fy;rpak; fhgNdw;wpd;

msit  kpifahd  Ijhd  IjNuhf;FNshupf;  mkpyk;

cgNahfpj;Jf; fhzy;.

(x) NkNy Fwpg;gpl;l jiyg;Gfs; njhlu;ghd khw;W topKiw gpurpdq;fisj;

jPu;g;ghu;.

nghUj;jkhd gupNrhjidfs;:

Nrhbak; fhgNdw;wpd; epakf; fiury; jahupj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

gPrkhdk;> njhlu;ghd ntt;NtW tifg; gpurpdq;fspw;F tpil fhZk; Mw;wiy

kjpg;gply;.
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myF 04 - rlg;nghUspd; epiy - rlj;jpd; thA epiy

Nju;r;rp 4.0 : rlg;nghUspd; (rlj;jpd;) thAepiyapd; elj;ijiarlg;nghUspd; (rlj;jpd;) thAepiyapd; elj;ijiarlg;nghUspd; (rlj;jpd;) thAepiyapd; elj;ijiarlg;nghUspd; (rlj;jpd;) thAepiyapd; elj;ijiarlg;nghUspd; (rlj;jpd;) thAepiyapd; elj;ijia

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

Nju;r;rp kl;lk; 4.1 : rlg;nghUspd; %d;W gpujhd epiyfspYs;srlg;nghUspd; %d;W gpujhd epiyfspYs;srlg;nghUspd; %d;W gpujhd epiyfspYs;srlg;nghUspd; %d;W gpujhd epiyfspYs;srlg;nghUspd; %d;W gpujhd epiyfspYs;s

Jzpf ;iffspd; xOq;fikg ;igg ; gad;gLj;j pJzpf ;iffspd; xOq;fikg ;igg ; gad;gLj ;j pJzpf ;iffspd; xOq;fikg ;igg ; gad;gLj;j pJzpf ;iffspd; xOq;fikg ;igg ; gad;gLj ;j pJzpf ;iffspd; xOq;fikg ;igg ; gad;gLj ;j p

mtw;wpd;; mbg;gil ,ay;Gfis tpsf;Fthu;.mtw;wpd;; mbg;gil ,ay;Gfis tpsf;Fthu;.mtw;wpd;; mbg;gil ,ay;Gfis tpsf;Fthu;.mtw;wpd;; mbg;gil ,ay;Gfis tpsf;Fthu;.mtw;wpd;; mbg;gil ,ay;Gfis tpsf;Fthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

gpujhd epiyfshd jpz;kk;> jputk;> thA vd;gdtw;wpYs;s Jzpf;iffspd;

xOq;fikg;ig Muha;thu;.

jpz;kq;fs;> jputq;fs;> thAf;fs; vd;gdtw;wpd; fdtsT> mlu;j;jp> tbtk;

(GtpaPu;g;gpd; nry;thf;fpd; fPo;)> mKf;fg;gLk; jd;ik Mfpa ngUk;ghu;itf;Fupa

(macroscopic) ,ay;Gfis> Jzpf;iffspd; xOq;fikg;igAk; mtw;wpd;

,af;fj;ijAk;; njhlu;GgLj;jp tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

jpz;kk;> jputk;> thA vd;gdtw;wpd; ngUk;gbahd ,ay;Gfs; mtw;wpd;

Jzpf;iffspd; xOq;fikg;Gf; fhuzkhf Vd; NtWgLfpd;wd vd tpsf;Fjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l gjhu;j;jq;fspd; fdtsT> mlu;j;jp> tbtk;> mKf;fg;gLk; jd;ik

Nghd;w ,ay;Gfis xg;gPL nra;Ak; jpwid kjpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 4.2 : ,yl;rpa thA khjpupAUitg; gad;gLj;jp> mjidf;,yl;rpa thA khjpupAUitg; gad;gLj;jp> mjidf;,yl;rpa thA khjpupAUitg; gad;gLj;jp> mjidf;,yl;rpa thA khjpupAUitg; gad;gLj;jp> mjidf;,yl;rpa thA khjpupAUitg; gad;gLj;jp> mjidf;

fUj;jpw;nfhz;L nka;thAf;fspd; elj;ijf; Nfhyq;fUj;jpw;nfhz;L nka;thAf;fspd; elj;ijf; Nfhyq;fUj;jpw;nfhz;L nka;thAf;fspd; elj;ijf; Nfhyq;fUj;jpw;nfhz;L nka;thAf;fspd; elj;ijf; Nfhyq;fUj;jpw;nfhz;L nka;thAf;fspd; elj;ijf; Nfhyq;

fis tpgupg;ghu;.fis tpgupg;ghu;.fis tpgupg;ghu;.fis tpgupg;ghu;.fis tpgupg;ghu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

,yl;rpa thA xd;iw tiuaWg;ghu;.

,yl;rpa thAr; rkd;ghl;ilAk; mjd; ngWjpfisAk; $wp> mjpYs;s

gjq;fisAk; vOJthu;.

Nghapypd; tpjp> rhs;rpd; tpjp> mtfhjNuh tpjp vd;gdtw;iwf; $Wthu;.

mj;Jld; ,yl;rpa thAr; rkd;ghl;bd; epiyj;j jd;ikiaAk; fhl;Lthu;.

thA xd;wpd; %yu;f; fdtsit tiuaWg;ghu;.

,yl;rpa thAr; rkd;ghL> mjd; ngWjpfs; njhlu;ghd fzpg;Gf;fisj;

jPu;g;ghu;.

xl;rprdpd; %yu;f;fdtsitg; gupNrhjid uPjpahfj; Jzpthu;.

kfdPrpaj;jpd; njhlu;G mZj;jpzpitg; gupNrhjid uPjpahfj; Jzpthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

,yl;rpa thAtpdJk; nka;thAtpdJk; rpwg;gpay;Gfis mwpKfk; nra;jy;.

mj;Jld; ,yl;rpa thAr; rkd;ghl;il mtw;wpd; mbg;gilahf mwpKfk;

nra;jy;.

,yl;rpa thAr; rkd;ghl;bypUe;J njhlq;fpr; nrwpT (C)> mlu;j;jp (d)>

%yu;j; jpzpT (M) Mfpadtw;wpw;fhd rkd;ghLfisg; ngWtjw;F

khztu;fSf;F topfhl;ly;.

khztu;fsplk; ,yl;rpa thAr; rkd;ghL> mjd; ngWjpfs; njhlu;ghd

fzpg;Gf;fisj; jPu;g;gjw;F xg;giltoq;fy;.

,yl;rpa thAr; rkd;ghl;bypUe;J Nghapypd; tpjp> rhs;rpd; tpjp> mtfhjNuh

tpjp vd;gdtw;iw vt;thW ngwyhk; vdf; fhl;Ljy;.

khztu;fspw;Fg; Nghapypd; tpjp> rhs;rpd; tpjp> mtfhjNuh tpjp vd;gdtw;iwr;

nrhw;fspy; vOJtjw;F topfhl;ly;.

xU thAtpd; %yu;f;fdtsit tiuaWj;jy;.



21

nghUj;jkhd gupNrhjidfs;:

4.1 thA xd;wpd; %yu;f; fdtsitg; gupNrhjid thapyhfj; Jzpjy;.

4.2 kfdPrpaj;jpd; njhlu;G mZj;jpzpit Ijurd; thAtpd; %yu;f; fdts

itg;  gad;gLj;jpg; gupNrhjid thapyhfj; Jzpjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

PV=nRT vDk; rkd;ghl;bypUe;J Nghapypd; tpjp> rhs;rpd; tpjp> mtfhjNuh

tpjp vd;gdtw;iw epWTk; jpwid kjpg;gPL nra;jy;.

PV=nRT > mj;Jld; mlu;j;jp> %yu;j;jpzpT> nrwpT vd;gd njhlu;ghd mjd;

ngWjpfspd; ntt;NtW tifahd fzpg;Gfisr; nra;Ak; jpwid kjpg;gPL

nra;jy;.
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Nju;r;rp kl;lk; 4.3 : nka;thAf;fspd; elj;ijapid tpsf;Ftjw;Fnka;thAf;fspd; elj;ijapid tpsf;Ftjw;Fnka;thAf;fspd; elj;ijapid tpsf;Ftjw;Fnka;thAf;fspd; elj;ijapid tpsf;Ftjw;Fnka;thAf;fspd; elj;ijapid tpsf;Ftjw;F

thAf;fspd; %yf;$w;W ,af;ff; nfhs;ifiag;thAf;fspd; %yf;$w;W ,af;ff; nfhs;ifiag;thAf;fspd; %yf;$w;W ,af;ff; nfhs;ifiag;thAf;fspd; %yf;$w;W ,af;ff; nfhs;ifiag;thAf;fspd; %yf;$w;W ,af;ff; nfhs;ifiag;

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

ghlNtisfs; : 08

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

thAf;fspd; %yf;$w;W ,af;ff; nfhs;iff;fhd vLNfhs;fisf; $Wthu;.

thA xd;wpd; mKf;fj;ijg; ghjpf;Fk; fhuzpfis tpgupg;ghu;.

fjp,il> %y fjptu;f;f,il vd;gdtw;wpw;fhd Nfhitfis vOJthu;.

thAf;fspd; %yf;$w;W> ,af;ftpaw;;fhd rkd;ghl;bidf; $wp mjd; gjq;fis

tpgupg;ghu;.

C  = 
3RT

M
2

___

vDk; rkd;ghl;ilg; ngWthu;.

C  = 
3RT

M
2

___

cld; njhlu;ghd vspa fzpj;jiy Nkw;nfhs;thu;.

thAf;fSf;fhd kf;];nty; (Maxwell) - Nghy;l;Rkhd; (Bollzmann) guk;gy;

tisapypUe;J ngwg;gLk; jfty;fis tpgupg;ghu;.

kf;Rnty; Nghw;Rkd; tiuGfs; %yk; fjpahdJ ntg;gepiy kw;Wk;

%yu;jpzpTld; fhl;Lk; khw;wq;fis tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

thAf;fspd; %yf;$w;W ,af;ff; nfhs;ifapy; vLf;fg;gl;l vLNfhs;fis

mwpKfk; nra;jy;.

fjp ,il> fjptu;f;f ,il %yk; vd;gtw;wpw;fpilNaahd NtWghLfis

(tp;j;jpahrj;ij) tpsf;Fjy;.

thAf;fspd; %yf;$w;W ,af;ftpay; nfhs;iff;fhd PV mN
1

3
2C

___

vd;Dk;

rkd; ghl;bid mwpKfk; nra;jy;.

,yl;rpa thAr; rkd;ghl;bypUe;Jk; %yf;$w;W ,af;fr; rkd;ghl;bypUe;Jk;

C  = 
3RT

M
2

___

 Ig; ngWjy;.

,U ntt;NtW ntg;gepiyfspy; thAtpd; kf;];nty; - Nghy;l;];khd; guk;gy;

tisapfis tiue;J xg;gPl;L uPjpapy; khWjy;fis tpsf;Fjy;.

xNu ntg;gepiyapy; ntt;NtW thAf;fspd; kf;];nty;-Nghy;w;];khd;

tisapfis tiujy;.
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fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;;l ntg;gepiyfspy; ntt;NtW thAf;fspd; fjptu;f;f ,ilia

jpUj;jkhd epak myFfisg; gad;gLj;jp fzpf;Fk; jpwid kjpg;gPL nra;jy;.

thAf;fspd; ntt;NtW epge;jidfSf;Fj; PV mN
1

3
2C

___

 njhlu;ghd vspa

fzpg;Gfisr; nra;Ak; Mw;wiy kjpg;gply;.

kf;];nty; - Nghy;l;];khd; guk;gy; tisapfspypUe;J jfty;fs;ngwy;>

khWjy;fis xg;gpLjy; Nghd;wdtw;iwg; ngWk; jpwid kjpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 4.4 : thAf;fyit xd;wpd; elj;ijia tpsf;Ftjw;FthAf;fyit xd;wpd; elj;ijia tpsf;Ftjw;FthAf;fyit xd;wpd; elj;ijia tpsf;Ftjw;FthAf;fyit xd;wpd; elj;ijia tpsf;Ftjw;FthAf;fyit xd;wpd; elj;ijia tpsf;Ftjw;F

jhw;wdpd;jhw;wdpd;jhw;wdpd;jhw;wdpd;jhw;wdpd; (Dalton) gFjpaKf;f tpjpiag; gad;gFjpaKf;f tpjpiag; gad;gFjpaKf;f tpjpiag; gad;gFjpaKf;f tpjpiag; gad;gFjpaKf;f tpjpiag; gad;

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

ghlNtisfs; : 06

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

gFjpaKf;fk; vd;Dk; gjj;ij tpsf;Fthu;.

jhw;wdpd; gFjpaKf;f tpjpiaf; $Wthu;.

,yl;rpa thAr; rkd;ghl;bypUe;J jhw;wdpd; gFjpaKf;f tpjpiag; ngWthu;.

jhw;wdpd; gFjpaKf;f tpjpAld; njhlu;Gila fzpg;Gf;fisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

thAf; fyitapYs;s Fwpf;fg;gl;l thA xd;wpd; gFjp mKf;fj;ij mwpKfg;

gLj;jy;.

khztu;fspw;F jhw;wdpd; gFjpaKf;f tpjpiar; nrhw;fspy; vOJtjw;F

topfhl;Ljy;.

vt;thW ,yl;rpa thAr; rkd;ghl;bypUe;J jhw;wdpd; gFjpaKf;f tpjpiag;

ngwyhk; vdf; fhl;Ljy;.

khztu;fsplk; jhw;wdpd; gFjpaKf;f tpjpAld; njhlu;Gila fzpg;Gf;fisj;

jPu;g;gjw;F xg;gilj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

PV=nRT ,ypUe;J jhw;wdpd; gFjpaKf;f tpjpapidg; ngWk; jpwid kjpg;gPL

nra;jy;.

jug;gl;l thAf; fyitapy; jhw;wdpd; gFjpaKf;f tpjpiag; gpuNahfpg;gjw;fhd

ntt;NtW tifahd fzpg;Gf;fisr; nra;Ak; jpwid kjpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 4.5 : ,yl;rpa thAr;,yl;rpa thAr;,yl;rpa thAr;,yl;rpa thAr;,yl;rpa thAr; rkd;ghl;bid nka;thAf;fSf;Fg;rkd;ghl;bid nka;thAf;fSf;Fg;rkd;ghl;bid nka;thAf;fSf;Fg;rkd;ghl;bid nka;thAf;fSf;Fg;rkd;ghl;bid nka;thAf;fSf;Fg;

gpuNahfpg ;gjw;fhdgpuNahfpg ;gjw;fhdgpuNahfpg ;gjw;fhdgpuNahfpg ;gjw;fhdgpuNahfpg ;gjw;fhd jpUj;jq;fisg; gFj;jha;thu;.jpUj;jq;fisg; gFj;jha;thu;.jpUj;jq;fisg; gFj;jha;thu;.jpUj;jq;fisg; gFj;jha;thu;.jpUj;jq;fisg; gFj;jha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mKf;fg;gLk; jfTf; fhuzpia (mKf;fg;ghl;Lf; fhuzp) tiuaWg;ghu;.

,g;ngWkhdkhdJ nka;> ,yl;rpa thAf;fspw;F mKf;fj;Jld; vt;thW

khWfpwJ vd;gjid tiuG uPjpahf Kd;itg;ghu;.

%yf;$w;W ,af;ff; nfhs;iff;fhd vLNfhs;fspd; mbg;gilapy; nka;thAf;

fspd; elj;ij> ,yl;rpa thAf;fspd; elj;ijapypUe;J tpyFtjw;fhd fhuzq;

fis tpgupg;ghu;.

,yl;rpa thAf;fspd; elj;ijapypUe;J nka; thAf;fspd; tpyfiy tpsf;F

tjw;Ff; fl;bnaOg;gg;gLk; xU rkd;ghlhf te;ju;thYRr; rkd;ghl;il

Kd;itg;ghu;.

mtjp ntg;gepiyia tpgupg;ghu;.

tpQ;Qhd vz;zf;fUf;fs; epiyaw;wit@ Mdhy; cz;ikfspd; mbg;gilapy;

njhlu;r;rpahd Kd;Ndw;wj;jpw;F cl;gLj;jg;gLfpd;wJ vd kjpg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

mKf;fg;ghl;Lf; fhuzpia tiuaWj;Jf; $wy;.

mKf;fg;ghl;Lf; fhuzpf;Fk; nka;thAf;fs;> ,yl;rpa thA vd;gtw;wpd;

mKf;fj;jpw;FkpilNaahd khwy;fSf;fhd fhuzj;ij tpsf;Ftjw;F

%yf;$w;W ,af;ff;nfhs;ifapd; vLNfhs;fisg; gad;gLj;jiy Kd;itj;jy;.

,yl;rpathAr; rkd;ghl;by; jpUj;jq;fisr; nra;tjd;%yk; te;ju;thypRtpd;

rkd;ghl;il mwpKfk; nra;jy;.

khztu;fspw;F nka;thAf;fs; ,yl;rpa elj;ijapypUe;J tpyFtij

tpsf;Ftjw;F topfhl;ly;.

mtjp ntg;gepiyia tpsf;Fjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

nka;thAf;fs; ,yl;rpa elj;ijapypUe;J tpyFtjw;fhd fhuzj;ij

tiuGfisg; gad;gLj;jpf; nfhLg;gjw;fhd jpwidf; fzpg;gply;.
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ntg;gTs;Siw khw;wq;fis> vRtpd; tpjpiag; gpuNahfpj;J ntg;gTs;Siw

tiuglq;fs;> ntg;gtpurhadr; rf;fuk;> rkd;ghLfs; vd;gdtw;wpidg; gad;

gLj;jp fzpg;gjw;F khztu;fsplk; xg;gilj;jy;.

td; /  nkd; mkpyq;fs;>  fhuq;fs;  vd;gtw;wpd; eLepiyahf;fy;  ntg;g

Ts;Siwfs; gw;wpf; fye;Jiuahly;.

nghUj;jkhd gupNrhjidfs;:

mkpy> %y> eLepiyahf;fy; ntg;gTs;Siw  khw;wj;ijg;  gupNrhjid

%yk; Jzpjy;. (NaOH / HCl,  KOH/HNO
3
,  NaOH/CH

3
COOH,  NH

4
OH/ HCl)

gupNrhjidfs; %yk; vRtpd; tpjpia tha;g;Gg; ghu;j;jy;. (Validation)

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

Q = mc t  Ig; gad;gLj;jp fzpg;Gf;fisr; nra;Ak; jpwidf; fzpg;gply;.

jug;gl;l jhf;fj;jpd; ntg;gTs;Siw  khw;wj;ij  ntt;NtW  Kiwfisg;

gad;gLj;jp vRtpd; tpjpiag; gpuNahfpj;Jf; fzpg;gjw;fhd jpwidf; fzpg;;gply;.
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Nju;r;rp kl;lk; 5.3 : Nghu ;d ; -Vgu ; rf ;fuj ;ijg ; gad;gLj ;j p mad;Nghu ;d ; -Vgu ; rf ;fuj ;ijg ; gad;gLj ;j p mad;Nghu ;d ; -Vgu ; rf ;fuj ;ijg ; gad;gLj ;j p mad;Nghu ;d ; -Vgu ; rf ;fuj ;ijg ; gad;gLj ;j p mad;Nghu ;d ; -Vgu ; rf ;fuj ;ijg ; gad;gLj ;j p mad;

Nru;itapd;  xd;wpd; rhyf ntg;gTs;Siw my;yJNru;itapd;  xd;wpd; rhyf ntg;gTs;Siw my;yJNru;itapd;  xd;wpd; rhyf ntg;gTs;Siw my;yJNru;itapd;  xd;wpd; rhyf ntg;gTs;Siw my;yJNru;itapd;  xd;wpd; rhyf ntg;gTs;Siw my;yJ

Njhd;wy; ntg;gTs;Siwfisf; fzpg;ghu;Njhd;wy; ntg;gTs;Siwfisf; fzpg;ghu;Njhd;wy; ntg;gTs;Siwfisf; fzpg;ghu;Njhd;wy; ntg;gTs;Siwfisf; fzpg;ghu;Njhd;wy; ntg;gTs;Siwfisf; fzpg;ghu;

ghlNtisfs; : 0808080808

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Nghu;d; - N`gu; rf;fuj;ij mikg;gjw;F(develop) Njitahd ntg;gTs;Siw

khw;wq;fis tiuaWg;ghu;.

mad; Nru;itapd; rhyf ntg;gTs;Siw njhlu;ghd Nghu;d; - Vgu; rf;fuj;ij

cUthf;Fthu;.

Nghu;d; - Vgu; rf;fuj;ijg; gad;gLj;jp  epak rhyf ntg;gTs;Siwiaf;

fzpg;ghu;.

ntg;gTs;Siw tiuglq;fis cgNahfpj;J epak rhyf ntg;gTs;Siw

iaf; fzpg;ghu;.

,uz;lhk;  %d;whk;  Mtu;j;jd  %yfq;fspd;  ,yj;jpud;  Vw;wy; ntg;g

Ts;Siwfspd; khWifia tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

epakg; gjq;fkhjy; ntg;gTs;Siw>  epak Mtpahjy;  ntg;gTs;Siw>

epak cUfy; ntg;gTs;Siw> epak mZthjy; ntg;gTs;Siw>  epak

madhf;f ntg;gTs;Siw> epak ,yj;jpud; ehl;l ntg;gTs;Siw> epak

rhyf ntg;gTs;Siw vd;gtw;iw tiuaWj;jy;.

2 Mk;> 3 Mk; Mtu;j;jd %yfq;fspd; ,yj;jpud; ehl;l ntg;gTs;Siwfspd;

khwiy tpsf;fy;.

mad; Nru;itnahd;wpd; Njhd;wy; ntg;gTs;Siw  kw;Wk;  rhyf ntg;g

Ts;Siw vd;gdtw;iwf; fzpg;gjw;fhd Nghu;d; - Vgu; tl;lq;fis tiut

jw;F khztu; fSf;F topfhl;ly;.

Nghu;d; - Vgu; tl;lj;ij cgNahfpj;J gpurpdq;fis  vt;thW jPu;f;fyhk;

vd tpsf;fy;.

2k;> 3k; Mtu;j;jd %yfq;fspd; ,yj;jpud;  Vw;Fk;  ntg;gTs;Siwfspd;

khwy;fis tpsf;Fjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

Nghu;d; - Vgu; tl;lj;Jld;; njhlu;ghd epak ntg;gTs;Siw khw;wq;fis

tiuaWf;Fk; jpwidf; fzpg;gply;.

Nghu;d; - Vgu; tl;lj;ijg; gad;gLj;jp epak Njhd;wy; ntg;gTs;Siw> epak

rhyf ntg;gTs;Siw vd;gtw;iwf; fzpf;Fk; Mw;wiyf; fzpg;gply;.
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myF 06 - s, p, d - njhFg;G %yfq;fspd; ,urhadk;

Nju;r;rp 6.0 : s, p, d njhFg;G %yfq;fisAk;> mtw;wpd; Nru;itnjhFg;G %yfq;fisAk;> mtw;wpd; Nru;itnjhFg;G %yfq;fisAk;> mtw;wpd; Nru;itnjhFg;G %yfq;fisAk;> mtw;wpd; Nru;itnjhFg;G %yfq;fisAk;> mtw;wpd; Nru;it

fisAk;> mtw;wpd; gupr;rakhd ,ay;GfisfisAk;> mtw;wpd; gupr;rakhd ,ay;GfisfisAk;> mtw;wpd; gupr;rakhd ,ay;GfisfisAk;> mtw;wpd; gupr;rakhd ,ay;GfisfisAk;> mtw;wpd; gupr;rakhd ,ay;GfisAk;Ak;Ak;Ak;Ak;

Muha;;thu;Muha;;thu;Muha;;thu;Muha;;thu;Muha;;thu;

Nju;r;rp kl;lk; 6.1 : s - njhFg;gpYs;s %yfq;fspd; ,urhad ,ay;GnjhFg;gpYs;s %yfq;fspd; ,urhad ,ay;GnjhFg;gpYs;s %yfq;fspd; ,urhad ,ay;GnjhFg;gpYs;s %yfq;fspd; ,urhad ,ay;GnjhFg;gpYs;s %yfq;fspd; ,urhad ,ay;G

fis Muha;thu;fis Muha;thu;fis Muha;thu;fis Muha;thu;fis Muha;thu;

ghlNtisfs; : 10

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

s - njhFg;G %yfq;fspdJk; mtw;wpd; Nru;itfspdJk; ,Uf;iffis

tpgupg;ghu;.

<Lnra;j ,urhadr; rkd;ghLfs; %yk; Kjyhk;> ,uz;lhk; $l;l %yfq;

fspd; ePu;> tsp / xl;rprd;> iejurd;> Ijurd; mkpyq;fs; cldhd

jhf;fq;fspd; jd;ikia tpgupg;ghu;.

Na, Mg ,id gpujpepjpj;Jtg;gLj;Jk; %yfq;fshff; fUjp tsp / O
2
> ePu;>

mkpyq;fSldhd jhf;fq;fis mtjhdpg;ghu;.

gupNrhjid mtjhdq;fis cgNahfpj;J $l;lk; 1> 2 %yfq;fspd; jhf;F

jpwid xg;gpLthu;.

fUTld; kpfj; jsu;thfg; gpizf;fg;gl;ljhd ntspNahl;L ,yj;jpud;fis

toq;Ftjd; %yk; (xl;rpNaw;wk;) tpOkpa thA ,yj;jpudpiyaikg;G

cila fw;wad;fis cUthf;fpj; jho;j;Jk; fUtpahf s - njhFg;G %yfq;fs;

nraw;gLtij tpsf;Fthu;.

Rthiyg; gupNrhjidapy; s - njhFg;G %yfq;fspd; Rthiy epwq;fisf;

$Wthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Na, K, Mg, Ca ,d; ,aw;if ,Uf;if mikg;Gfs; njhlu;ghff; fye;Jiu

ahLtu;.

$l;lk; 1>  $l;lk; 2 %yfq;fs; tsp / xl;rprd;> ePu;> mkpyq;fs;> iejurd;>

Ijurd; milAk; jhf;fq;fis tpsf;Fjy;.

Nrhbak;> kfdPrpaj;jpid gpujpepjpj;Jtg;gLj;Jk; %yfq;fshff; fUjp Nkw;gb

jhf;fq;fSf;fhd rkg;gLj;jpa ,urhadr; rkd;ghLfis vOJjy;.

,yj;jpudpiyaikg;igf; fUjp “s” %yfq;fspd; jho;j;Jk; jpwid tpsf;Fjy;.
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nghUj;jkhd gupNrhjidfs;:

tsp> ePu;> mkpyq;fSld; s - njhFg;G cNyhfq;fspd; jhf;fq;fspd; xg;gPL.

Rthiyg; gupNrhjidia cgNahfpj;Jr; Nru;itfspd; %yfq;fis ,dq;

fhzy;. (Li, Na, K, Ca, Ba, Sr)

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

nghUj;jkhd tpdhf;fis mspg;gjd; %yk; $l;lk; 1> ,dJk; 2 ,dJk;

%yfq;fspd; jhf;Fjpwd;fis xg;gpLtjd; %yk; khztupd; jpwidf; fzpg;gply;.

jug;gl;l %yfq;fspd; Ijurd;> Ijhd mkpyq;fs;> xl;rprd; kw;Wk; tspAldhd

jhf;fq;fSf;fhd <Lnra;j rkd;ghLfis vOJtjw;fhd khztupd; jpwid

kjpg;gply;.
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Nju;r;rp kl;lk; 6.2 : p - njhFg;G %yfqnjhFg;G %yfqnjhFg;G %yfqnjhFg;G %yfqnjhFg;G %yfq;fisAk; mtw;wpd; Nru;it;fisAk; mtw;wpd; Nru;it;fisAk; mtw;wpd; Nru;it;fisAk; mtw;wpd; Nru;it;fisAk; mtw;wpd; Nru;it

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

ghlNtisfs; : 23

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

p - njhFg;G %yfq;fspdJk; Nru;itfspdJk; ,Uf;iffis s - njhFg;Gld;
RUf;fkhfj; njhlu;GgLj;jp tpgupg;ghu;.

mYkpdpaj;jpdJk; mYkpdpa xl;irl;bdJk; <upay;gpidf; fhl;Lk;;   jhf;fq;

fis tpgupg;ghu;.

mYkpdpak; FNshiul;L (AlCl
3
) ,d; ,yj;jpud; gw;whf;FiwiaAk;> Al

2
Cl

6

,d; cUthf;fj;ijAk; tpgupg;ghu;.

fhgdpd; %d;W gpujhd gpwjpUg;gq;fis ituk;> fhuPak;> Gy;nynud; vdg;

ngaupLthu;.

ngd;rpw;fup (fpwigw;)apdJk; ituj;jpdJk; fl;likg;ig tpgupg;ghu;.

ituk;> fhuPak; vd;gtw;wpd; cUFepiy> cuha;T ePf;Fk; Mw;wy;> td;ik>

kpd;flj;Jkhw;wy; Mfpa ,ay;Gfis tpsf;Fthu;@ fl;likg;ig tpgupg;ghu;.

fhgNdhnuhl;irl;L(CO), fhgdPnuhl;irl;L (CO
2
) ,d; fl;likg;GfisAk;>

mtw;wpd; ,ay;GfisAk; Kd;itg;ghu;.

fhNghdpf;fkpyk; (H
2
CO

3
)  ,d;  fl;likg;ig  Kd;itj;J  mjd; mkpy

,ay;ig tpsf;Fthu;.

gpizg;Gr;rf;jpia cgNahfpj;J iejurdpd; rlj;Jtj;jd;ikia tpsf;Fthu;.

iejurdpd; ntt;NtW xl;rpNaw;w vz;fl;F iejuridf; nfhz;l Nru;it

fspd; cjhuzq;fis vOJthu;.

iejurdpd; xl;irl;Lf;fspdJk; xl;rpakpyq;fspdJk; fl;likg;Gfisj; jUthu;.

kfdPrpak;> nrg;G> fhgd; kw;Wk; fe;jfk; vd;gdtw;wpd; iej;jpupf;fkpyj;Jldhd

jhf;fq;fspd; <Lnra;j rkd;ghLfis vOJthu;.

Nrhbak;> kfdPrpaj;Jld; mNkhdpahtpd;  xl;rpNaw;Wk;  fUtpf;fhd  jhf;fq;

fis vOJthu;.

FNshuPd;> copper (II) oxide (CuO) cld; mNkhdpahtpd; jho;j;Jk;; fUtpf;fhd

jhf;fq;fis vOJthu;.

mNkhdpak;  cg;Gf;fspd;  ntg;gg;gpupiff;fhd  <Lnra;j rkd;ghLfis

vOJthu;.

IjNuhf;FNshupf;fkpyk;> ghrpr;rhaj;jhs;>  nerpyupd;  Nrhjidg; nghUs;

cgNahfpj;Jg;  gupNrhjid thapyhf mNkhdpah thAit ,dq;fhz;ghu;.

xl;rprd;> fe;jfj;jpd; gpwjpUg;g tbtq;fs; gw;wpa jfty;fis mspg;ghu;.

fe;jfj;jpd; xl;rpakpyq;fspd; fl;likg;Gf;fisj; jUthu;.
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cNyhfq;fs; fhgd;> fe;jfk; cld; nrwpe;j ry;g+upf;fkpyj;jpd; xl;rpNaw;Wk;

Mw;wiy tpsf;fj; jhf;fq;fis vOJthu;.

ePupd; GNuhj;jd; nfhLf;fy;> thq;fy; ,ay;ig (<upay;ig) mNkhdpah>

IjNuhf;FNshupf; fkpyk; vd;gtw;Wldhd jhf;fq;fis cgNahfpj;J tpsf;Fthu;.

H+/KMnO
4
, H+/K

2
Cr

2
O

7
cld; H

2
O

2
,d; jhf;fq;fis vOJthu;.

KI, Fe2+ vd;gtw;Wld;; H
2
O

2
jho;j;jg;gLfpd;w jhf;fq;fis vOJthu;.

H+/KMnO
4
, H+/K

2
Cr

2
O

7
, SO

2
vd;gtw;Wld; H

2
S xl;rpNaw;wg;gLfpd;w jhf;fq;fis

vOJthu;.

Na, Mg Mfpadtw;Wld; H
2
S jho;j;jg;gLfpd;w jhf;fq;fis vOJthu;.

H+/KMnO
4
, H+/K

2
Cr

2
O

7
 vd;gtw;Wld;  SO

2
 xl;rpNaw;wg;gLfpd;w jhf;fq;fis

vOJthu;.

H
2
S, Mg Mfpadtw;Wld; SO

2
jho;j;jg;gLfpd;w jhf;fq;fis vOJthu;.

myrd;fspd; ngsjpf epiyfisAk; epwq;fisAk; tpgupg;ghu;.

FNshupdpd; nrg;G> ,Uk;G> mNkhdpah  cld;  jhf;fq;fSf;fhd  <Lnra;j

rkd;ghLfis vOJthu;.

myrd;fspd; ,lg;ngau;r;rpj; jhf;fq;fSf;F <Lnra;j rkd;ghLfis vOJthu;.

myrd;fspd; rhu;G xl;rpNaw;w typikia xg;gpLthu;.

FNshupdJk; FNshNuw;W (I) ,dJk; ,Utop tpfhuq;fis <Lnra;j rkd;
ghLfspdhy; tpgupg;ghu;.

ntt;NtW xl;rpNaw;w epiyf;F FNshupdpd; xl;rpakpyq;fspd; fl;likg;G
fis Kd;itg;ghu;.

xl;rpNaw;w epiyfis  cgNahfpj;J  FNshupdpd;  xl;Nrh mkpyq;fspd;
mkpy typik> xl;rpNaw;Wk; Mw;wy; vd;gtw;iw xg;gpLthu;.

ePu; Clfj;jpy;> nghUj;jkhd cjhuzq;fspd; %yk; Ijurd; Viyl;Lf;fspd;
mkpy elj;ijia tpgupg;ghu;.

tpOkpa thAf;fspd; ,ay;Gfisf;  $WtJld;  mit  cUthf;Fk; rpy

Nru;itfSf;fhd cjhuzq;fisAk; mspg;ghu;. XeF
4
, XeF

2
, XeF

6

tPPo;gbthf;fy;  Kiw  %yk;;  mdad;fis SO
4
2-,  SO

3
2-,  S

2
O

3
2-,  S2-,  CO

3
2-

,dq;fhz;ghu;.

mdad;fspd; jd;ik mbg;gilapy; mkpyq;fspy; mtw;wpd; tPo;gbTfspd;;

fiujpwd;fis tpsf;Fthu;.

NO
3
-,   NO

2
-  vd;gtw;iw Ijhd IjNuhf;FNshupf;fkpyk;> fgpy tisag;

gupNrhjid> NaOH/  Al cgNahfpj;J ,dq;fhz;ghu;

tspapy; iejurdpd; gpurd;dj;ij kfdPrpaj;ij  cgNahfpj;Jg; gupNrhjpg;ghu;.

Viyl;L mad;fis AgNO
3
/NH

3
,  Pb(NO

3
)

2
,  Cl

2
/CCl

4
  cgNahfpj;J ,dq;

fhz;ghu;.

jNahry;Ngw;W fiurypd; nrwpit KI/KIO
3
cgNahfpj;Jj; jPu;khdpg;ghu;.
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ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

fhgd;> iejurd; kw;Wk; xl;rpridf; nfhz;l Nru;itfspd; ,Uf;ifiaf;;

fye;JiuahLjy;.

njhlu;ghd jhf;fq;fisg; gad;gLj;jp mYkpdpak;> mYkpdpa xl;irl;L

vd;gtw;wpd; <upay;Gj; jd;ikfis tpsf;fy;.

,yj;jpud; gw;whf;Fiw vd;w vz;zf;fUitg; gad;gLj;jp Al
2
Cl

6
cUth

tjid tpgupj;jy;.

p - njhFg;G %yfq;fspd; gpwjpUg;g tbtq;;fis fhgd;> xl;rprd;> fe;jfj;jpid

cjhuzkhff; nfhz;L mwpKfg;gLj;jy;.

fhgd;> iejurd;  kw;Wk;  fe;jfj;jpd;  xl;irl;Lf;fspdJ ,ay;GfisAk;

jhf;fq;fisAk; tpsf;Fjy;.

fhgd;> iejurd;> fe;jfk; kw;Wk;  FNshupdJ  rf;fukw;w mkpyq;fspd;

,ay;Gfis tpgupj;jy;.

cNyhfq;fs;>  my;YNyhfq;fSld;  iej;jpupf;fkpyj;jpd;  jhf;fq;fis

tpsf;Fjy;.

mNkhdpahit iejurdpd; Ijiul;lhf mwpKfg;gLj;jy;.

mNkhdpahtpd; jhf;fq;fis xl;rpNaw;Wk; / jho;j;Jk; fUtpahf tpsf;Fjy;.

mNkhdpa cg;Gf;fspd; elj;ijia tpsf;Fjy;.

ePupdJk; Ijurd; gunthl;irl;bdJk; ,ay;GfisAk; jhf;fq;fisAk;

tpsf;Fjy;.

Ijurd; ry;igl;L> fe;jftPnuhl;irl;L kw;Wk; ry;g+upf;fkpyj;jpd; ,ay;G

fisAk; jhf;fq;fisAk; fye;Jiuahly;.

FNshupdpd; xl;rpNaw;Wk; fUtpahf> ntspw;Wk; fUtpahf ,Utop tpfhu

jhf;fq;fisg; gw;wpf; fye;Jiuahly;.

FNshupdpd; ,lg;ngau;r;rpj; jhf;fq;fis tpsf;fy;.

gpizg;Gg; gpupif ntg;gTs;Siwiag; gad;gLj;jp Ijurd; Viyl;Lf;fspd;

mkpy ,ay;gpid xg;gply;.

tpOkpa thAf;fspd; ,yj;jpud; epiyaikg;Gfis Qhgfg;gLj;jy; %yk;

mtw;wpd;  rlj;Jt  ,ay;igAk;  nrddpd;;  xl;irl;Lfs;> GNshiul;Lfs;

cUthf;Fk; Mw;wiyAk; tpsf;fy;.
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nghUj;jkhd gupNrhjidfs;:

mNkhdpah thAitAk; mNkhdpak; cg;Gf;fisAk; ,dq;fhzy;.

(ghrpr;rhaj;jhs;> Ijurd; FNshiul;L> nerpyupd; Nrhjidg; nghUs; vd;g

tw;Wld;)

X-, SO
4

2-, SO
3
2,  S

2
O

3
2-,  S2-,  CO

3
2-,  NO

3
-,  NO

2
- (F-tpyfy;) mdad;fis ,dq;

fhzy;.

tspapy; iejurd; ,Uj;jiyf; fhl;Ltjw;fhd gupNrhjid.

Viyl;Lf;fis ,dq;fhzy;.

KIO
3
IAk; KI IAk; gad;gLj;jp jNahry;Ngw;Wf; fiuriy epakpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

mYkpdpaj;jpdJk; mYkpdpa xl;irl;bdJk; <upay;G elj;ijia tpsf;Fk;

jpwidf; fzpg;gply;.

H
2
S, SO

2
, H

2
O

2
, Cl

2
, HNO

3
, H

2
SO

4
njhlu;ghd jhf;fq;fis vOJk; jpwid

fzpg;gply;.

jug;gl;l ngauplg;glhj Viyl;Lfspd; khjpupfis NtWgLj;Jk; jpwidf;

fzpg;gply;.
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Nju;r;rp kl;lk; 6.3 : s,  p  njhFg;G njhFg;G njhFg;G njhFg;G njhFg;G  %yfq;fspdJk;    Nru;it %yfq;fspdJk;    Nru;it %yfq;fspdJk;    Nru;it %yfq;fspdJk;    Nru;it %yfq;fspdJk;    Nru;itfspdJk;fspdJk;fspdJk;fspdJk;fspdJk;

,ay;Gfspd; Nghf;Ffis Muha;thu;.,ay;Gfspd; Nghf;Ffis Muha;thu;.,ay;Gfspd; Nghf;Ffis Muha;thu;.,ay;Gfspd; Nghf;Ffis Muha;thu;.,ay;Gfspd; Nghf;Ffis Muha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

ePupy; s - njhFg;G %yf cg;Gf;fspd; fiujpwid xg;gpLthu;.

s - njhFg;G %yf iej;jpNuw;Wfs;> fhgNdw;Wfs;> Ijurd; fhgNdw;Wfspd;

ntg;g cWjpj; jd;ikia xg;gpLthu;.

3k; Mtu;j;jd topNaAk; $l;lj;jpd; fPo;Nehf;fp Ak; s, p njhFg;G %yf

xl;irl;Lfs;> Ijnuhl;irl;Lfspd; mkpy/%y / <upay;G elj;ijfs; vt;thW

khWgLnkd tpsf;Fthu;.

ePu;g;gFg;gilAk; Nghf;if tpsq;tjw;F ePUld; Ijiul;Lf;fs;> Viyl;Lf;fs;

Mfpatw;wpd; jhf;fq;fSf;F <Lnra;j rkd;ghLfis vOJthu;.

$l;lk; 15 %yf Viyl;Lfgspd; ePu;g;gFg;G Mw;wiy xg;gpLthu;.

gupNrhjid Kiwikahf s - njhFg;G %yf cg;Gfspd; fiujpwd;fis

xg;gpLthu;.

gupNrhjid Kiwikahf s - njhFg;G %yf fhgNdw;Wf;fs;> iej;jpNuw;W

fspd; ntg;g cWjpia xg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

S%yfq;fspd; cg;Gf;fspd; ePupyhd fiujpwd; NtWghLfisj; Nju;e;njLf;fg;

gl;l gpd;tUk; mdad;fisg; gad;gLj;jpg; gupNrhjid thapyhf tpsf;Fjy;.

NO
3
-, CO

3
2-, SO

4
2-,  Cl-,  OH-,  C

2
O

4
2-, PO

4
3-, HCO

3
-, SO

3
2-, S2-, CrO

4
2-, NO

2
-

s - njhFg;G %yf fhgNdw;Wfs;> iej;jpNuw;Wfspd; ntg;g cWjpj;jd;ik

NtWgLk; jd;ikiag; gq;fPl;L> mad; ,ay;Gfisg; gad;gLj;jpAk; rf;jpapay;

( G) gad;gLj;jpAk; tpsf;fy;.

Nkw;gb Nru;itfspy; ntg;g gpupif jhf;fq;fSf;fhd <Lnra;j rkd;ghLfis

vOJtjw;F khztu;fSf;F topfhl;ly;.

3k; Mtu;j;jd %yf xl;irl;Lfs;> Ijnuhl;irl;Lfspd; mkpy/ %y/ <upay;G

jd;ikfSf;Ff; fhuzq;fisf; nfhLj;J tpsf;Fjy;.

mtw;wpy; mkpy / %y / <upay;G jd;ikfis ,dq;fhZKfkhf <Lnra;j

rkd;ghLfis vOJtjw;F topfhl;ly;.

%d;whk; Mtu;j;jd %yf Ijiul;Lfs;> Viyl;Lfs; vd;gd ePUld; milAk;

jhf;fq;fspy; ngwg;gLk; tpisTfis tpsf;Fjy;.

$l;lk; 15 %yfq;fspd; Viyl;Lf;fs; ePu;g;gFg;gilAk; Mw;wiy mtw;wpd;

nghUj;jkhd jhf;fq;fSld; xg;gply;.
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nghUj;jkhd gupNrhjidfs;:

s - njhFg;G %yf cg;Gf;fspd; fiujpwidg; gupNrhjpj;jy;;.

s - njhFg;G %yfq;fspd; iej;jpNuw;Wfs;> fhgNdw;Wfs;> vd;gtw;wpd;; ntg;g

cWjpiag; gupNrhjpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

nghUj;jkhd tpdhf;fs; %yk; cg;Gfspd; fiujpwidg; gad;gLj;jpr; Nru;it

fis ,dq;fhz;gjw;Fk; NtWgLj;Jtjw;Fkhd jpwidf; fzpg;gply;.

jug;gl;l Nru;itfspd; ePu;f;fiury;fspd; mkpy / %yj; jd;ikia tpsf;Fk;

jpwidf; fzpg;gply;.

jug;gl;l Nru;itfspy; ntg;gg; gpupiff;fhd <Lnra;j ,urhadr; rkd;ghLfis

vOJk; jpwidf; fzpg;gply;.

jug;gl;l Nru;itfs; ePUld; milAk; jhf;fq;fSf;fhd <Lnra;j ,urhadr;

rkd;ghLfis vOJk; jpwid kjpg;gply;.
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Nju;r;rp kl;lk; 6.4 : d - njhFg;G %yf ,ay;GfSk; mit Mtu;j;jdj;jpd;njhFg;G %yf ,ay;GfSk; mit Mtu;j;jdj;jpd;njhFg;G %yf ,ay;GfSk; mit Mtu;j;jdj;jpd;njhFg;G %yf ,ay;GfSk; mit Mtu;j;jdj;jpd;njhFg;G %yf ,ay;GfSk; mit Mtu;j;jdj;jpd;

FWf;Nf khWgLk; jd;ikiaAk;FWf;Nf khWgLk; jd;ikiaAk;FWf;Nf khWgLk; jd;ikiaAk;FWf;Nf khWgLk; jd;ikiaAk;FWf;Nf khWgLk; jd;ikiaAk;Muha;thu;Muha;thu;Muha;thu;Muha;thu;Muha;thu;

ghlNtisfs; : 06

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

rpy d - njhFg;G %yfq;fspdJk; (Cu, Fe, Ti) mtw;wpd; Nru;itfspdJk;

,Uf;if> cgNahfq;fs; vd;gtw;wpid tpgupg;ghu;.

ehd;fhk; Mtu;j;jd d - njhFg;G %yfq;fs; fhl;Lk; khWgLk; xl;rpNaw;w

epiyfis ,yj;jpud; epiyaikg;G mbg;gilapy; $Wthu;.

khWgLk; xl;rpNaw;w epiyfisf; fhl;Lk; d - njhFg;G %yfq;fspd;

jfit s,  p %yfq;fSld; xg;gpLthu;.

s - njhFg;G %yfq;fSld; d - njhFg;G %yfq;fspd; kpd;ndjpu;j;jd;ikia

xg;gpLthu;.

s - njhFg;G %yfq;fSld; d - njhFg;G %yfq;fspd; cNyhf ,ay;ig

xg;gpLthu;.

d - njhFg;G %yfq;fspd; Cf;fy; ,ay;ig tpgupg;ghu;.

epwKs;s rpf;fw; Nru;itfis cUthf;Fk; d - njhFg;G %yf jpwid

tpgupg;ghu;.

d - njhFg;G %yf rpf;fyad;fspd; epwq;fisg; gupNrhjid uPjpahf

milahsk; fhz;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Kjy; d - njhlu; %yfq;fis mtw;wpd; ,yj;jpudpiyaikg;Gld; mwpKfg;

gLj;jy;.

Cu,  Fe,  Ti  Mfpa %yfq;fspdJk; mtw;wpd; Nru;itfspdJk; ,aw;if

,Uf;iffisAk; gad;fisAk; tpsf;Fjy;.

d - njhFg;G %yfq;fspd; (khWgLk; xl;rpNaw;w epiyfs;> kpd;ndjpu;j;jd;ik

cNyhf ,ay;G>  Cf;fy; nraw;ghL>  epwKs;s rpf;fy;fs;  cUthf;Fk;

jpwd;) ,ay;Gfisf; fye;Jiuahly;.

Nkw;Fwpj;j ,ay;Gfis s, p - njhFg;G %yfq;fSld; xg;gply;.

d - rpf;fy;fspd; epwq;fisAk; fl;likg;Gf;fisAk; mwpKfg;gLj;jy;.
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nghUj;jkhd gupNrhjidfs;:

ePu; Clfj;jpy; rpf;fy; mad;fspd; epwq;fis ,dq;fhzy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

3 d %yfq;fspdJk; mtw;wpd; Nru;itfspdJk; gad;fis mwpa xg;gilfis

toq;fp kjpg;gply;.

jug;gl;l %yfq;fspy; jug;gl;l ,ay;Gfis tpsf;Fk; jpwidf; fzpg;gply;.

d - njhFg;G %yfq;fspd; ,yj;jpudpiyaikg;igg; gad;gLj;jp mtw;wpy;

Fwpg;gpl;l ,ay;Gfis tpsf;Fk; jpwid kjpg;gply;.
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Nju;r;rp kl;lk; 6.5 : d -  njhFg;G  %yf  Nru;itfspd; ,ay;Gfis  njhFg;G  %yf  Nru;itfspd; ,ay;Gfis  njhFg;G  %yf  Nru;itfspd; ,ay;Gfis  njhFg;G  %yf  Nru;itfspd; ,ay;Gfis  njhFg;G  %yf  Nru;itfspd; ,ay;Gfis

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

ghlNtisfs; : 08

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

FNuhkpaj;jpdJk; kq;fdprpdJk; xl;irl;Lfspd; mkpy / %y /  <upay;G

elj;ijfis ntspg;gLj;Jthu;.

mkpy / fhu Clfq;fspy; Cr, Mn ,d; xl;rp md;dad;fspd;  xl;rpNaw;wy;>

jho;j;jy; jhf;fq;fSf;fhd rkd;ghLfis <Lnra;thu;.

jug;gl;l xU khjpupapYs;s Fe2+ nrwpit mkpy KMnO
4
 My; gupNrhjid

%yk; Jzpthu;.

epak mkpykhf;fg;gl;l nghw;whrpak; xl;rNyw;W (K
2
C

2
O

4
) fiuriy

cgNahfpj;J KMnO
4
fiurypd; nrwpitg; gupNrhjid thapyhfj; Jzpthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

FNuhkpaj;jpdJk; kq;fdPrpdJk;  xl;irl;Lfspd;  #j;jpuq;fis  toq;fp>

mtw;wpd; mkpy / %y / <upay;Gj; jd;ikfisf; fye;Jiuahly;.

Cr
2
O

7
2-, CrO

4
2-, MnO

4
- ,d; <Lnra;j jhf;fq;fis vOJtjd; %yk; mtw;wpd;

xl;rpNaw;Wk; jpwid tpsf;Ftjw;F mwpTWj;jy;.

nghUj;jkhd Nrhjidg; nghUl;fisg; (cjhuzk;: C
2
O

4
2- ,H

2
O

2
 , H

2
S, SO

2
 )

gad;gLj;jp Cr ,dJk; Mn ,dJk;  xl;Nrh  md;dad;fspd; xl;rpNaw;Wk;

Mw;wiy nra;J fhl;ly;.

H+/KMnO
4
I gad;gLj;jp jug;gl;l khjpupapYs;s Fe2+ nrwpitj; jPu;khdpj;jiy

tpsf;Fjy;.

epak mkpyg;gLj;jpa K
2
C

2
O

4
 Ig; gad;gLj;jp KMnO

4
 fiurypd; vt;thW

jPu;khdpf;fyhk; vd tpsf;Fjy;.

nghUj;jkhd gupNrhjidfs;:

H+/KMnO
4
 fiuriyg;  gad;gLj;jp  fiurypYs;s  Fe2+  ,d;  nrwpitj;

jPu;khdpj;jy;.

KMnO
4
,d; nrwpitg; gupNrhjiduPjpahf mkpyg;gLj;jpa epak K

2
C

2
O

4
 Ig;

gad;gLj;jpj; Jzpjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

Cr, Mn ,d; jug;gl;l xl;irl;Lfspy; mkpy / %y / <upay;G elj;ijfis

vOJk; jpwidf; fzpg;gply;.

jug;gl;l jhf;fpfSld; MnO
4
- , CrO

4
2- , Cr

2
O

7
2- ,d; xl;rpNaw;Wk; Mw;wiy;

fhl;Ltjw;fhd <Lnra;j ,urhadr; rkd;ghLfis vOJk; jpwid kjpg;gply;.
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Nju;r;rp kl;lk; 6.6 : d - njhFg;G  rpf;fw; Nru;itfspd;; njhFg;G  rpf;fw; Nru;itfspd;; njhFg;G  rpf;fw; Nru;itfspd;; njhFg;G  rpf;fw; Nru;itfspd;; njhFg;G  rpf;fw; Nru;itfspd;; ,ay;Gfis,ay;Gfis,ay;Gfis,ay;Gfis,ay;Gfis

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

ghlNtisfs; : 09

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

H
2
O,  Cl-  Mfpa  ,izapfSld; Cr,  Mn,  Fe, Co,  Ni,  Cu  ,d; mad;fs;

cUthf;Fk; rpf;fw; Nru;itfis vOJthu;.

IUPAC tpjpfisg; gad;gLj;jp xU tif  ,izapAila  rpf;fy;fisg;

ngaupLthu;.

ePu; Nrhbak; Ijnuhl;irl;L> ePu; mNkhdpah Mfpatw;Wld; d FO fw;wad;fs;

Cr3+, Mn2+, Fe2+, Fe3+, Co2+, Ni2+, Cu2+, Zn2+ vd;gtw;wpd; jhf;fq;fis vOJthu;.

nfhg;gu;(II)>  epf;fy;(II)> NfhNghy;w;W(II) vd;gtw;wpd; cg;Gf;fSld; IjNuh

FNshupf;fkpyk;> mNkhdpah vd;gtw;wpd; jhf;fq;fis  mtjhdpj;J   epwq;

fisf; $Wthu;.

jho;j;Njw;W jhf;fq;fis cgNahfpj;J kq;fdprpd; +2, +4, +6, +7 xl;rpNaw;w

epiyfs; njhlu;ghd epwq;fisg; gupNrhjid uPjpahf mtjhdpg;ghu;.

fiurypYs;s  Ni2+,  Fe2+,  Fe3+,  Cu2+,  Cr3+ mad;fis gupNrhjid uPjpahf

,dq;fhz;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

d- njhFg;G %yfq;fspdhy; cUthf;fg;gLk;  epwKs;s  rpf;fy;fs;  gw;wpf;

fye;JiuahLjy;.

IUPAC tpjpfis cgNahfpj;J xU tifahd ,izapAila rpf;fy;fis

vt;thW ngauplyhk; vd tpsf;Fjy;.

xU rpf;fw; Nru;itapd; epwj;ijg; ghjpg;gJ njhlu;ghd fhuzpfshf ika

cNyhf mad;> xl;rpNaw;w epiy> ,izapd; jd;ik vd;gtw;iwf; fye;Jiu

ahLjy;.

kq;fdPrpd; +2,  +4,  +6,  +7  xl;rpNaw;w  epiyfspy;  epwq;fis>  njhlu;ghd

Nru;itfis cgNahfpj;J mtjhdpf;f topfhl;ly;.

ePu;f; fiurypy; Ni2+, Fe3+, Cu2+, Co2+, Cr3+ mad;fis epwKs;s rpf;fy;fis

cUthf;Fk; jpwid cgNahfpj;J vt;thW ,dq;fhzyhk; vd tpsf;Fjy;.
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nghUj;jkhd gupNrhjidfs;:

ePu; IjNuhf;FNshupf;fkpyk;> ePu; mNkhdpah vd;gtw;Wld; Ni2+, Co2+, Cu2+,

Cr3+ rpf;fy;fspd;; epwq;fis mtjhdpj;jy;.

kq;fdprpd; +2, +4, +6, +7  xl;rpNaw;w epiyfs;  njhlu;ghd  Nru;itfspd;

epwq;fis mtjhdpj;jy;.

Ni2+, Fe3+, Cu2+, Cr3+ mad;fis ePu; Nrhbak; Ijnuhl;irl;L> ePu; mNkhdpah

itg; gad;gLj;jp ,dq;fhzy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

d - njhFg;G fw;wad;fis mtw;wpd; rpf;fy;fspd;  epwq;fisg; gad;gLj;jp

,dq;fhZk; jpwidf; fzpg;gPL nra;jy;.
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 myF 07- Nrjd ,urhadj;jpd; mbg;gil vz;zf; fUf;fs;

Nju;r;rp 7.0 : ntt;NtW tpjkhd Nrjdr; Nru;itfis Muha;thu;.

Nju;r;rp kl;lk; 7.1 : ,urhadtpaypd; tpNrl Jiwahf Nrjd ,urhadj;jpd;

Kf;fpaj;Jtj;ij Muha;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

fhgd; %yfj;ijg; gpujhd Mf;ff;$whf cs;slf;Fk; ,aw;ifahd> nraw;if

ahd Nru;itfs; ngUk; vz;zpf;ifapy; cs;sd vdf; $Wthu;.

mNdf vz;zpf;ifapyhd Nru;itfis fhgd; cUthf;Ftjw;fhd Mw;wiy>

mjw;Fj; njhlu;Gila fhuzpfis nfhLg;gjd; %yk; tpsf;Fthu;.

ntt;NtW JiwfspypUe;J cjhuzq;fisf; nfhLg;gjd; %yk; md;whl

tho;f;ifapy; Nrjd ,urhadj;jpd; Kf;fpaj;Jtj;ijf; fhl;Lthu;.

ehshe;j tho;f;ifapy; ntt;NtW Jiwfspy; Nrjd ,urhadk; gpuNahfpf;fg;

gLtij Vw;Wf;nfhs;thu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

mjpfstpy; Nrjdr;Nru;itfisg;; ngwf;$ba jd;ikiaAk;> md;whl

tho;f;ifapy; mtw;wpd; Kf;fpaj;Jtj;ijAk; fye;Jiuahly;.

Nrjdr; Nru;itfspd; ntt;NtW tiffs; fpilf;ff;$ba jd;ikiaf;

fye;Jiuahly;. (cjhuzq;fs;:- vupnghUs;> Jzpfs;> Jg;guthf;fpfs;>

kUe;Jfs;> czT> gy;gFjpaq;fs;)

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

md;whl tho;f;ifapy; Nrjdr; Nru;itfspd; Kf;fpaj;Jtj;ij tpsf;Ftjw;

fhd Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 7.2 : njhopw;ghl;Lf;  $l;lq;fspd;  mbg;gilapy;  Nrjdr;

Nru;itfspd; tiffis Muha;thu;.

ghlNtisfs; : 02

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

IjNuhfhgd;fs; mtw;wpd; fl;likg;Gr; #j;jpuq;fSf;Nfw;g mypgw;wpf; my;yJ

mNuhkw;wpf; tbtpy; cs;sij milahsk; fhz;ghu;.

ghlj;jpl;lj;jpy; cs;slf;fg;gl;l njhopw;ghl;Lf;; $l;lq;fspd; ngau;fisAk;

FwpaPLfisAk; ,dq;fhz;ghu;.

njhopw;gLk; $l;lq;fs; cs;sjd; mbg;gilapy; ntt;NtW tifahd Nrjdr;

Nru;itfisg; ngaupLthu;.

xt;nthU njhopw;ghl;L;f; $l;lj;ijf; nfhz;Ls;s Nru;itfspd; mikg;

nghj;j njhlu;fisg; ngaupLthu;. mj;Jld; cjhuzq;fisAk; Kd;dpiyg;

gLj;Jthu;

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Nrjdr; Nru;itfspd; njhopw;ghl;Lf; $l;lq;fSf;fhd vz;zf;fUit

tpsf;fy;.

Nrjdr; Nru;itfspd; mikg;nghj;j njhlu;fspd; vz;zf;fUit tpsf;fy;.

njhopw;ghl;Lf; $l;lq;fSf;Nfw;g ntt;NtW Nrjdr; Nru;itfisg; ghFgLj;jp

mtw;iwg; gl;baw;gLj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l Nru;itfspy; njhopw;ghl;Lf;$l;lq;fis ,dq;fhZk; Mw;wiy

kjpg;gply;.
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Nju;r;rp kl;lk; 7.3 : vspa mypgw;wpf; Nrjdr; Nru;itfisg; ngaupLthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

nghJthff; fhzf;$ba Nrjdr; Nru;itfspd; fl;likg;Gr; #j;jpuq;fisf;

nfhLf;Fk;NghJ nghJg; ngau;fisf; $Wthu;.

epakg; ngauPl;L Kiwapd; Njitia milahsk; fhz;ghu;.

IUPAC tpjpfisg; gad;gLj;jpg; ghlj;jpl;lj;jpy; $wg;gl;Ls;sthW fl;likg;gpd;

vy;iyf;Fl;gl;l> jug;gl;l Nrjdr; Nru;itfisg; ngaupLthu;.

IUPAC ngaiuf; $Wk;NghJ Nru;itapd; fl;likg;Gr; #j;jpuj;ij tiue;J

fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

nghJthd Nrjdr; Nru;itfSf;Fr; rpy nghJg; ngau;fisf; nfhLj;jy;.

epuk;g pa> epuk;ghj mypgw;wpf ; IjNuhfhgd;fspd; ngauPLfis

mwpKfg;gLj;jy;.

gpujpaPl;bd; epiyiar; Rl;bf; fhl;Ltjw;Fg; gpujhd fhgd; rq;fpypia

vz;zpLtjw;fhd Kiwfisf; fye;Jiuahly;.

njhopw;ghl;Lf; $l;lq;fspd; Kd;Dupik xOq;ifAk; gpw;Nru;f;if> Kw;Nru;f;if

vd;gdtw;wpd; gaidAk; mwpKfk; nra;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l Nru;itfis IUPAC ngauPl;bw;fikag;  ngaupLk;  Mw;wiyAk;

IUPAC ngau;fs; nfhLf;fg;gLk;NghJ Nru;itfspd; fl;likg;Gf;fis vOJk;

Mw;wiyAk; kjpg;gply;.
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Nju;r;rp kl;lk; 7.4 : xNu %yf;$w;Wr; #j;jpuj;ijf; nfhz;Ls;s %yf;$W

fspYs;s mZf;fspd; ntt;NtW nghUj;jkhd xOq;

fikg;Gfis Muha;thu;.

ghlNtisfs; : 07

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jug;gl;l %yf;$w;Wr; #j;jpuj;jpw;Fr; rhj;jpakhd vy;yhf; fl;likg;Gr;

#j;jpuq;fisAk; tiuthu;.

rkgFjpr; Nru;T vd;Dk; gjj;ij tpsf;Fthu;.

jug;gl;l %yf;$w;Wr; #j;jpuj;jpw;Ff; nfhLf;ff;; $ba fl;likg;Gfisr;

rq;fpyp> epiy kw;Wk; njhopw;ghl;Lf; $l;lr; rkgFjpaq;fs; vdg;

ghFgLj;Jthu;.

Nfj;jpufzpj kw;Wk; xspapay; rkgFjpaq;fisf; fhl;rpg;gLj;Jtjw;Fj;

jpUg;jp nra;aj; Njitahdtw;iwf; $Wthu;.

Nru;itfspd; fl;likg;Gr; #j;jpuq;fs;> vjpUUf;fshfTk;> <u;ntspika

rkgFjpaq;fshfTk;  ,Uf;fyhk; vd milahsk; fhz;ghu;.

vy;yh tifahd rkgFjpr; Nru;TfisAk; njhFg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

rkgFjpakhdJ xNu %yf;$w;Wr; #j;jpuj;ijf; nfhz;Ls;s ntt;NtW

Nru;itfs; ,Ug;gjhFk; vd tpsf;fy;.

nghUj;jkhd cjhuzq;fis cgNahfpj;Jg; gpd;tUk; rkgFjpa tiffis

tpsf;fy;.

fl;likg;Gr; rkgFjpaq;fs; (rq;fpyp / epiy / njhopw;ghl;Lf; $l;l)

jpz;k Njhw;wr; rkgFjpaq;fs; (<u;ntspika rkgFjpaq;fs;/vjpUUf;fs;)

Nfj;jpufzpj (rp];-jpuhd;R)> xspapay; rkgFjpaq;fs; fhz;gpg;gjw;fhd

Njitfisf; fye;Jiuahly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l xU %yf;$w;Wr;#j;jpuj;jpw;F ,Uf;ff;$ba vy;yhr; rhj;jpakhd

rkgFjpaq;fspd; fl;likg;Gfis vOJk; Mw;wiy kjpg;gply;.

jug;gl;l xU njhFjpr; Nru;itfspdhy; fhz;gpf;ff;$ba rkgFjpa tif

fis ,dq;fhZk; Mw;wiy kjpg;gply;.
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myF 08 : IjNuhf;fhgd;fSk;> myrd;Nru; IjNuhf;fhgd;fSk ;; ;; ;

Nju;r;rp 8.0        : IjNuhf;fhgd;fspdJk; myrd;Nru;

IjNuhf;fhgd;fspdJk; fl;likg;Gfspw;Fk;

,ay;GfSf;F kpilNaahd njhlu;ig Muha;T

nra;thu;.

Nju;r;rp kl;lk; 8.1 : mypgw;wpf;  IjNuhf;fhgd;fspd;  fl;likg;G  ngsjpf

,ay;Gfs;> gpizg;Gfspd;  jd;ik  vd;gtw;iw Ma;T

nra;thu;.  (rf;fukw;w mypgw;wpf; Nru;itfis  kl;Lk;

fUj;jpw; nfhs;f.)

ghlNtisfs; : 05

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

nghUj;jkhd cjhuzq;fisg; gad;gLj;jp mw;Nfd;fs;> mw;fPd;fs;>

mw;ifd;fs; vd;gdtw;wpd; gpizg;Gf;fspd; jd;ikia tpgupg;ghu;.

mw;Nfd;fs;> mw;fPd;fs;> mw;ifd;fs; vd;gdtw;wpd; mikg;nghj;j njhlu;

fspd; topNa mtw;wpd; ngsjPf ,ay;Gfspd; khWjiy tpsf;Fthu;.

vspa mw;Nfd;fs;> mw;fPd;fs;> mw;ifd;fs; vd;gdtw;wpd; Nfj;jpufzpj

tbtq;fis mtw;wpd; fhgd; mZf;fspd; fyg;ghf;fj;Jld; njhlu;GgLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

nghJthd nghJr;#j;jpuq;fisg; gad;gLj;jp mw;Nfd;fs;> mw;fPd;fs;>

mw;ifd;fs; vd;gdtw;;wpw;Fg; nghUj;jkhd njhlu;fis vOJtjd; %yk;

mtw;iw tpgupj;jy;.

mw;Nfd;fs;> mw;fPd;fs;> mw;ifd;fs; vd;gtw;iw KiwNa sp3, sp2, sp

fyg;ghf;fj;ijAk;> mtw;wpw;Fg; nghUj;jkhd Nfj;jpufzpj tbtq;fisAk;

gad;gLj;jp mwpKfk; nra;jy;.

mw;Nfd;fs;> mw;fPd;fs;> mw;ifd;fs; vd;gdtw;wpd ngsjpf ,ay;Gfshd

cUFepiy> nfhjpepiy> fiujpwd; vd;gtw;wpd; khWjy;fis mtw;wpd;

fl;likg;Gf;fisAk; nghUj;jkhd %yf;$w;wpilf; ftu;r;rpiaAk; gad;gLj;

jpf; fye;JiuahLjy;.

ig (pi), rpf;kh gpizg;Gf;fis vLj;Jf; fhl;Ltjw;Ff; fpilf;ff;$ba

nghUl;fisg; gad;gLj;jp IjNuhfhgd;fspd; khjpupAUf;fis cUthf;F

tjw;fhd re;ju;g;gj;ij toq;fy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

Nru;itfspd; cUFepiyfspdJk;> nfhjpepiyfspdJk; khWjy;fis %yf;

$w;wpil tpirfspd; mbg;gilapy; tpsf;Ftjw;fhd Mw;wiy kjpg;gply;.

%yf;$Wfspd; fhgd; mZf;fspd; fyg;ghf;fj;Jld; %yf;$w;W tbtq;fisj;

njhlu;GgLj;Jk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 8.2 : mw;Nfd;fs;> mw;fPd;fs;> mw;ifd;fspd; ,urhadj;

jhf;fq;fisf; fl;likg;gpd; mbg;gilapy; xg;gpl;L Ma;T

nra;thu;.

ghlNtisfs; : 14

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

KidT Nrhjidg; nghUl;fSld; mw;Nfd;fspd; jhf;fkpd;ikia> KidTj;

jd;ikaw;w C - C , C - H vd;gdtw;wpd; gpizg;Gfspd; mbg;gilapy;

tpsf;Fthu;.

nkNjdpd; RahjPd %ypf FNshupNdw;wg; nghwpKiwia tpsf;Fthu;.

mw;fPd;fs; ,yj;jpudhl;lf; $l;ly; jhf;fq;fyps; <LgLk; ehl;lj;ij epuk;ghj;

jd;ik,yj;jpud; nrwpTj;jd;ik vd;gdtw;wpd; mbg;gilapy; tpsf;Fthu;.

mw;fPd;fSld; Ijurd; Viyl;bd;jhf;fj;jpd; nghwpKiwia vOJthu;.

mw;fPd;fSld; Ijurd; Viyl;ilr; Nru;f;Fk;NghJ jhf;f ,ilepiyfshf

fhNghfw;wad;fis ,dq;fhz;ghu;.

Kjy; top kw;Wk; Gil fhNghfw;wad;fspd; rhu; cWjpepiyia xg;gpLthu;.

mw;fPd;fSld; Ijurd; Viyl;Lfs; $l;lyilAk; jpir ,ilepiyahf

cUthf;fg;gLk; fhNghfw;wadpd; rhu;cWjpepiyahy; jPu;khdpf;fg;gLtij

milahsk; fhz;ghu;.

mw;fPDld; GNuhkpdpd; jhf;fj;jpd;NghJ> GNuhkpd; %yf;$wpd; Kidthf;

fj;;jpdhy; Br+ Muk;g $l;lypy; Kd;ndLj;Jr; nry;tjhy; ,j;jhf;fk; ,yj;

jpudhl;lf; $l;lyhFk; vd milahsk; fhz;ghu;.

mw;fPd;fspw;Fk; GNuhkpdpw;Fkhd jhf;fg; nghwpKiwia vOJthu;.

mw;fPd;fspw;;Fk; nrwpe;j ry;g+upf;fkpyj;jpw;Fk; ,ilNaahd jhf;fj;jpidj;

njhlu;e;J ePu;g;gFg;gpdhy; ngwg;gLk; ,Wjp tpisit vOJthu;.

mw;fPd;fspd; Cf;fy; IjurNdw;wj;jpd; tpisit vOJthu;.

mw;fPd;fSld; fhu nghw;whrpak; gukq;fNdw;wpd; jhf;fj;jpdhy; ngwg;gLk;

tpisitAk; mtw;wpd; epwkhw;wq;fisAk; Fwpg;gpl;L vOJthu;.

mw;ifd;fs; ,yj;jpudhl;lf;$l;ly; jhf;fj;jpy;<LgLk; Nghf;F mtw;wpd;

epuk;ghj; jd;ik kw;Wk; ,yj;jpud; nrwpTj; jd;ikapd; mbg;gilapy;

tpsf;Fthu;.

mw;ifd;fspw;Fk; Nrhjidg; nghUl;fs; Br
2
, HX, dilH

2
SO

4
/Hg2+ ,w;Fkhd

,yj;jpudhl;lf; $l;ly; jhf;fq;fis vOJthu;.

Ni / Pt / Pd Kd;dpiyapy; mw;ifd;fSf;Fk; Ijurdpw;Fkhd jhf;fq;fis

vOJthu;.
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Nju;r;rp kl;lk; 8.3 : ngd;rPdpYs;s   gpizg;gpd;   jd;ikia  Muha;T

nra;thu;.

ghlNtisfs; : 03

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

nff;FNy ngd;rPdpw;F Kjd;Kiwahff; nfhLj;j fl;likg;ghdJ Vd;

ngd;rPdpd; vy;yh ,ay;GfisAk; tpsf;ftpy;iy vd;gjw;fhd fhuzq;fisf;

nfhLg;ghu;.

ngd;rPdpd; fl;likg;igAk;> cWjpj;jd;ikiaAk; fhgd; mZf;fspd; fyg;ghf;

fj;ijAk;> Xuplg;ghlw;w ,yj;jpud;fisAk; gad;gLj;jp tpsf;Fthu;.

ngd;rPdpd; cz;ikahd fl;likg;gpw;F Mjhukhd rhd;Wfis Kd;dpiyg;

gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

%yf;$w;Wr;#j;jpuk; C
6
H

6
 ,w;Fr; rhj;jpakhd fl;likg;Gf;fis tiuAkhW

khztu;fisf; Nfl;ly;.

NkNy cs;s ,f;fl;likg;Gf;fspy; xw;iwg; gpizg;Gfs; kw;Wk; gd;ikg;

gpizg;Gfs; cs;sjhy;> mit epuk;ghj;jd;ikahd gupNrhjidf;Ff;

fl;lhakhf tpilaspf;Fk; vdTk; Mdhy; ngd;rPd; tpilaspf;fhJ vd;Dk;

cz;ikia mOj;jkhf;fy;.

ngd;rPDf;Fupa nff;FNyapd; fl;likg;igf; fyg;ghf;fj;ijg; gad;gLj;jpf;

fye;Jiuahly;.

Xuplg;ghlw;w ,yj;jpud;fis mbg;gilahff; nfhz;l guptpd; vz;zf;fU

itg; gad;gLj;jp ngd;rPdpd; cz;ikahd fl;likg;ig tpsf;fy;.

ngd;rPdpd; cWjpj;jd;ikia IjurNdw;w ntg;gTs;Siwfs; Nghd;wtw;wpd;

nfhs;if / mtjhdpf;fg;gl;l ngWkhdq;fisg; gad;gLj;jp xg;gply;.

jhf;fg; nghwpKwfis vOJk;nghOJ ngd;rPidg; gpujpepjpg;gLj;Jtjw;Ff;

nff;FNyapd; fl;likg;igg; gad;gLj;jy; trjpahf ,Uf;Fk; vd tpsf;fy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;Ls;s ntg;gTs;Siwg; ngWkhdq;fisg; gad;gLj;jp ntg;gTs;Siw

tupg;glj;ij tiujypw;Fk;> ngd;rPdpd; cWjpahf;fw; rf;jpiaf; fzpj;jypw;Fkhd

Md Mw;wiyf; fzpg;gply;.

ngd;rPdpd; gupTf; fl;likg;Gf;fis tiutjw;fhd Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 8.4 : ngd;rPdpd; cWjpia mjd; rpwg;gpay;ghd jhf;fq;fspd;

%yk; gFg;gha;T nra;thu;.

ghlNtisfs; : 07

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

ngd;rPd; $l;lw;whf;fq;fspYk; ghu;f;f gpujpaPl;Lj; jhf;fq;fspw;F ehl;l

KilaJ vd;gij mjw;Fg; nghUj;jkhd cjhuzq;fs; %yk; vLj;Jf;

fhl;Lthu;.

iej;jpNuw;wk;> mw;ifNyw;wk;> VirNyw;wk;> myrNdw;wk; vd;gdtw;wpd;

nghwpKiwfisg;; gad;gLj;jp; ngd;rPdpd; rpwg;gpay;ghd jhf;fq;fshf

,yj;jpudhl;lg; gpujpaPl;Lj; jhf;fq;fis  tpgupg;ghu;.

mw;Nfd;fs;> mw;fPd;fs;> mw;ifd;fs; vd;gdtw;wpd; jhf;fq;fSld; ngd;rPdpd;

jhf;fq;fis xg;gpLthu;.

mw;ify; $l;lq;fSk; Viry; $l;lq;fSk; ngd;rPd; tisaj;Jld; ,izf;fg;

gLk;NghJ mit xl;rpNaw;wkilAk; Nghf;F mjpfupf;Fk; vd;gij tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

ngd;rPd; $l;lj;jhf;fq;fspYk; Nkyhf ,yj;jpudhl;lg;gpujpaPl;Lj; jhf;fq;

fspw;F Kd;Dupik cilaij mw;ifNyw;wk;> VirNyw;wk;> iej;jpNuw;wk;>

myrNdw;wk; Mfpa jhf;fq;fisg; gad;gLj;jp tpsf;fy;.

mw;ifNyw;wk;> VirNyw;wk;> iej;jpNuw;wk; kw;Wk; myrNdw;wk; Mfpa

jhf;fq;fspw;Fg; nghUj;jkhd jhf;fg; nghwpKiwfisf; fye;Jiuahly;.

ngd;rPd; gupthy; cWjpahf;fg;gLtjhy; xl;rpNaw;wj;ijAk;; IjurNdw;wj;ij

Ak; vjpu;f;Fk; vdf; fye;Jiuahly;.

ngd;rPDld; Ijurdpd; Cf;fy; $l;lw; jhf;fj;ij; fye;Jiuahly;.

td; xl;rpNaw;Wk; fUtpfshy;  mw;ify; ngd;rPidAk;> Viry; ngd;rPidAk;

fhnghl;rpypf; mkpykhf xl;rpNaw;wiy tpsf;fy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

ngd;rPdpd; ,yj;jpudhl;lg; gpujpaPl;Lj; jhf;fq;fspd; jhf;fg; nghwpKiwfis

tpsf;Fk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 8.5 : xU gpujpaPl;Lg; ngd;rPdpd; gpujpaPl;Lj; njhFjpapd;

jpirg;gLj;jypd; ,ay;ig ,dq;fhz;ghu;.

ghlNtisfs; : 05

fw;ww;NgWfs;:

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Xu; gpujpaPl;Lg; ngd;rPdpd; gpujpaPl;Lj; njhFjpfis VNjh> guh my;yJ

nkw;wh (topfhl;bfshf) jpirg;gLj;Jk; njhFjpfshf ,dq; fhz;ghu;.

Xu; gpujpaPl;L; ngd;rPdpd; ,uz;lhtJ gpujpaPl;Lj; njhFjp ,izAk; jhdj;ij

KjyhtJ njhFjpapd; jpirg;gLj;Jk; jd;ikapd; mbg;gilapy; $Wthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

xU gpujpaPl;Lg; ngd;rPid cgNahfpj;J XNjh> nkw;wh> kw;Wk; guh vd;Dk;

gjq;fis tpsf;fy;.

xU gpujpaPl;Lg; ngd;rPd; ,yj;jpudhl;l gpujpaPl;Lj; jhf;fq;fspy; <LgLk;NghJ

gpujpg; nghUspd; XNjh> nkw;wh kw;Wk; guh jpirg;gLj;jypd; Mw;wiyf;

fye;Jiuahly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:;

xU gpujpaPl;Lg; ngd;rPdpd; ,yj;jpudhl;lg; gpujpaPl;Lj; jhf;fq;fspdhy;  ngwg;gLk;

tpisTfis vjpu;T$Wk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 8.6 : mw;ify;  Viyl;Lf;fspd; fl;likg;G>  C - X  gpizg;gpd;

 KidTj;jd;ik> jhf;fq;fs; vd;gdtw;iw Ma;T nra;thu;.

ghlNtisfs; : 09

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mw;ify; Viyl;Lf;fis Kjy;> top> Gil vdg; ghFgLj;Jthu;.

mw;ify; Viyl;Lf;fs; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspy; <LgLk; Nghf;if

C - X gpizg;gpd; KidTj;jd;ikAld; njhlu;GgLj;Jthu;.

fUehbfs;> %ykhfj; njhopw;glyhk; vd milahsk; fhz;ghu;.

Viuy; Viyl;Lf;fs;> itidy; Viyl;Lf;fs; vd;gtw;wpd; (sp2 CmZf;fSld;

,izf;fg;gl;l myrd;fs;) jhf;fkpd;ikia tpsf;Fthu;.

fpupdhl;bd; Nrhjidg;nghUs; jahupj;jiyAk; mjd; ,ay;GfisAk;

tpgupg;ghu;.

C - Mg ,d; KidTj;jd;ikia C - X ,d; KidTj;jd;ikAld; xg;gpl;L>

mtw;wpd; KidTj;jd;ikfs; vjpu;khwhf ,Ug;gjid xg;gpLthu;.

C - Mg gpizg;gpd; KidTj;jd;ikapdhy; fpupdhl;bd; Nrhjidg; nghUspy;

kfdPrpaj;jpw;F ,izf;fg;gl;l fhgd; %ykhfTk; mj;Jld; fUehbahfTk;

njhopw;glf;$baJ vd milahsk; fhz;ghu;.

ghlj;jpl;lj;jpy; nfhLf;fg;gl;Ls;sthW fpupdhl;bd; Nrhjidg; nghUSld;

GNuhj;jpud; toq;fpfs; Vw;gLj;Jk; tpisit vOJthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

mw;ify; Viyl;Lf;fis Kjy;> top> Gil vdg; ghFgLj;jiy tpsf;fy;.

mw;ify; Viyl;Lf;fspd; ngsjpf ,ay;Gfshd cUFepiy> nfhjpepiy>

fiujpwd; Nghd;wtw;iw  tpsf;fy;.

C - X gpizg;gpd; KidTj; jd;ikahy; mw;ify; Viyl;Lf;fs; fUehl;lg;

gpujpaPl;Lj; jhf;fq;fspy;; <LgLk; Nghf;iff; fye;Jiuahly; kw;Wk; ePf;fy;

jhf;fk; Nghl;bapLk; jhf;fkhf ,Uf;fyhk; vdTk; tpsf;fy;.

Viuy;; Viyl;Lf;fspdJk; itidy; Viyl;Lf;fspdJk; fUehl;lg; gpujpaPl;Lj;

jhf;fk; rhu;ghf jhf;fkpd;ikiaf; fye;Jiuahly;.

fpupdhl;bd; Nrhjidg; nghUs; jahupj;jiyAk; kw;Wk; GNuhj;jpud; toq;fp

fSld; fpupdhl;bd; Nrhjidg; nghUspd; jhf;fj;ijAk; tpsf;fy;.

fpupdhl;bd; Nrhjidg; nghUspYs;s mw;ify; njhFjpapd; fUehl;lj;

jd;ikiaAk; %yj;jd;ikiaAk; tpsf;fy;.
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fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;Ls;s %yf;$w;Wr; #j;jpuq;fspw;F Vw;g mw;ify; Viyl;Lf;fspd; rhj;jpa

khd vy;yhf; fl;likg;GfisAk; vOJk; kw;Wk; mtw;iw Kjy;> top> Gil

Viyl;Lf;fs; vdg; ghFgLj;Jk; Mw;wiy kjpg;gply;.

Fwpg;gplg;gl;l fUehbfSld; mw;ify; Viyl;Lf;fspd; jhf;fq;fspd; tpisT

fis vjpu;T $Wk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 8.7 : gpizg;G cUthFk; /cilAk; tPjj;jpd; mbg;gilapy;

mw;ify; Viyl;Lf;fspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;

fisg; gFj;jha;thu;

ghlNtisfs; : 03

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mw;ify; Viyl;Lf;fspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;fSf;F ,U rhj;jpa

khd ghijfs; cs;sd vd;gij milahsk; fhz;ghu;.

mw;ify; Viyl;Lf;fspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspy; gpizg;G

ciljYk; gpizg;G cUthjYk; xNu Neuj;jpy; eilngw;why;; mjid

xU gbj; jhf;fkhf tpgupg;ghu;.

mw;ify; Viyl;Lf;fspd; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspy; gpizg;G

cile;j gpd;G Gjpa gpizg;G cUthfpdhy; mjid ,U gbj; jhf;fq;fshf

tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

gpizg;G ciljy; kw;Wk; gpizg;G cUthjy; gbfspw;F ,ilapyhd

Neu ,ilNtisapd; mbg;gilapy; mw;ify; Viyl;Lfspd; fUehl;lg;

gpujpaPl;Lj; jhf;fq;fspw;F ,U rhj;jpakhd ghijfs; cs;sd vd mwpKfg;

gLj;jy;.

xU gbj;jhf;fq;fspw;Fk; ,U gbj; jhf;fq;fspw;Fk; nghUj;jkhd cjhuzq;

fisg; gad;gLj;jpj; jhf;fq;fisf; fye;Jiuahly;.

Gil mw;ify; Viyl;Lf;fs; ,Ugbj; jhf;fg; nghwpKiwf;F <LgLtjw;Fk;

Kjy; mw;ify; Viyl;Lf;fs; xU gbj;jhf;fg; nghwpKiwf;F <LgLtjw;Fkhd

ehl;lj;ij cUthf;fg;gLk; ,ilepiyf; fhNgh fw;wadpd; cWjpj; jd;ik

apd; mbg;gilapy; fye;Jiuahly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

nghUj;jkhd cjhuzq;fisg; gad;gLj;jp mw;ify; Viyl;Lf;fspd; xU

gb kw;Wk; ,U gbj; jhf;fq;fis tpsf;Fk; Mw;wiy kjpg;gply;.
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myF 09: xl;rpridf; nfhz;Ls;s Nrjdr; Nru;itfs;

Nju;r;rp 9.0 : xl;rpridf; nfhz;Ls;s Nrjdr;Nru;itfspd; fl;likg;

gpw;Fk; ,ay;gpw;Fk; ,ilapyhd njhlu;ig Muha;T

nra;thu;.

Nju;r;rp kl;lk; 9.1 : mw;fNfhy ;fspd ; fl ;likg ;G> fhgd; -xl ;r prd;

gpizg;gpdJk;> xl;rprd; - Ijurd;  gpizg;gpdJk;

KidTj;jd;ik> jhf;fq;fs; vd;gtw;iw Muha;T

nra;thu;.

ghlNtisfs; : 08

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mw;fNfhy;fis Kjy;> top> Gil vd tifg;gLj;Jthu;.

mw;fNfhy;fspd; O - H gpizg;gpdJk; C - O gpizg;gpdJk; KidTj;

jd;ikia tpgupg;ghu;.

mw;fNfhy;fspd; ngsjPf ,ay;Gfis> mit Ijurd; gpizg;Gf;fis

cUthf;Fk; Mw;wYld; (abitily)njhlu;GgLj;Jthu;.

mw;fNfhy;fs; ,U ntt;NtW Kiwfspy; jhf;fq;fspy; <LgLtij O - H

gpizg;G ciltjd; %yKk; C - O gpizg;G ciltjd; %yKk; mwpthu;.

HBr, HI, PCl
3
 / PBr

3
, PCl

5
 cldhd mw;fNfhy;fspd; fUehl;lg; gpujpaPl;Lj;

jhf;fq;fis C - O gpizg;G ciltjdhy; tpsf;Fthu;.

mw;fNfhy;fSld; nrwpe;j ry;g+upf;fkpyk; my;yJ mYkpdpak; xl;irl;L

ePufw;Wk; fUtpahfj; jhf;fkilAk;NghJ ngwg;gLk; tpisTfis vOJthu;.

mkpy Kd;dpiyapy; mw;fNfhy;fspypUe;J ,yFthf fhNghfw;wad;fs;

cUthFtij mtw;wpd; Kjy> top> Gil ,ay;Gld; njhlu;GgLj;Jthu;.

Kjy;> top> kw;Wk; Gil mw;fNfhy;fs; ntt;NtW xl;rpNaw;Wk; fUtpfSld;

jhf;fkilAk;NghJ ntt;NtWtpjkhf ele;J nfhs;tij milahsk;

mwpthu;.

mw;fNfhy;fspd; ,ay;Gfis mtw;iwr; Nrhjpj;J ghu;g;gjd; %yk; gjpT

nra;thu;.
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ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

mw;fNfhy;fis Kjy;> top> Gil vd -OH $l;lj;ijf; nfhz;l C mZ

Tld; ,ize;Js;s mw;ify; $l;lq;fspd; vz;zpf;ifiag; gad;gLj;jp

tifg;gLj;jy;.

mw;fNfhy;fspd; %yf;$w;wpilf; ftu;r;rp tpirfisAk; > mtw;wpd; %yu;j;

jpzpitAk; cgNahfpj;J nfhjpepiy> cUFepiy> fiujpwd; Nghd;w

ngsjpf ,ay;Gfspd; khWjy;fis tpsf;fy;.

O - H gpizg;G ciljYld; <LgLk; jhf;fq;fis tpgupj;jy;.

C - O gpizg;G ciljYld; <LgLk; jhf;fq;fis tpgupj;jy;.

fhNghfw;wad;fs; cUthf;fg;gLk; rhu; cWjpepiyiaf; fUJtjd; %yk;

Kjy;> top> Gil mw;fNfhy;fis NtWgpupg;gjw;F ZnCl
2
nrwp HCl (Y}f;fhrpd;

Nrhjid) cldhd jhf;fq;fisf; fye;Jiuahly;.

nrwp H
2
SO

4
 my;yJ Al

2
O

3
 cldhd ePf;fy; jhf;fj;jpd; NghJ mw;fPd;fs;

cUthFtijf; fye;Jiuahly;.

mw;fNfhy;fspd; xl;rpNaw;wj; jhf;fq;fis tpsf;Fjy;.

nghUj;jkhd gupNrhjidfs;:

mw;fNfhy;fspd; ,ay;Gfisg; gupNrhjpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l %yf;$w;Wr; #j;jpuj;jpw;Nfw;g mw;fNfhy;fspd; rhj;jpakhd vy;yhf;

fl;likg;Gf;fisAk; vOJk; Mw;wiy kjpg;gply;.

Fwpg;gplg;gl;l Nrhjidg; nghUl;fSld; mw;fNfhy;fspd; jhf;fq;fspd;

tpisTfis vjpu;T $Wk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 9.2 : gPNdhypd; jhf;fq;fis mjd; C - O gpizg;G kw;Wk;

O - H gpizg;gpd; mbg;gilapy; gFg;gha;thu;.

ghlNtisfs; : 04

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mw;fNfhy;fspYk; ghu;f;f gPNdhy;fs; Vd; mkpyj; jd;ik $baJ vd;gij

tpsf;Fthu;.

mw;fNfhy;fs; <LgLk; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspy; gPNdhy;fs; Vd;

<LgLtjpy;iy vd;gij tpsf;Fthu;.

gPNdhy; Nrhbaj;JlDk;> Nrhbak; Ijnuhl;irl;LlDk; <LgLk; jhf;fq;fisf;

$Wthu;.

vspa Nrhjidfs; %yk; gPNdhypd; ,ay;Gfisg; gjpT nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

gPNdw; mad; gupthy; cWjpahf;fg;gLtijf; fUj;jpw;nfhz;L gpNdhypd;

mkpyj;jd;ikia tpsf;fy;.

mw;fNfhy;fs; <LgLk; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspd; epge;jidfspd;

fPo; gPNdhy;fspd; jhf;fkpd;ikia tpsf;fy;.

Ijurd; gpizg;GfisAk; yz;ld; tpirfisAk; gad;gLj;jp gPNdhypd;

ngsjpf ,ay;Gfisf; fye;Jiuahly;.

Nrhbaj;JlDk; Nrhbaikjnuhl;irl;LlDkhd jhf;fq;fisg; gad;gLj;jp

gPNdhypd;; mkpyj; jd;ikiaf; fye;Jiuahly;.

nghUj;jkhd gupNrhjidfs;:

gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

gPNdhypd; cau;; mkpyj;jd;ikia mw;fNfhy;fSld; xg;gpLk; Mw;wiy

kjpg;gply;.
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Nju;r;rp kl;lk; 9.3 : gPNdhypd;   -OH   njhFjpg;  ngd;rPd;  tisaj;jpy;

Vw;gLj;Jk; jhf;fj;jpd; tpisit Muha;;thu;.

ghlNtisfs; : 02

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

gPNdhypd; gpujpaPl;Lj; jhf;fq;fspy;> gpujpg; nghUs; -OH $l;lj;jpw;Fr;

rhu;ghf XNjh (2> 6) kw;Wk; guh (4) ,lq;fspy; NrUk; vd milahsk;

fhz;ghu;.

Vd; gPNdhypYs;s mNuhkw;wpf; tisakhdJ ngd;rPdpYk; ghu;f;f ,yj;jpu

dhbfSld; tpiuthfj; jhf;fkilAk; vd tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

gPNdhypd; GNuhkPNdw;wk;>  iej;jpNuw;wk; Mfpa  gpujpaPl;Lj; jhf;fq;fis

-OH $l;lj;jpd; nry;thf;fpdhy; Vw;gLk; XNjh guh topfhl;ly; vdf;

fye;Jiuahly;.

gupT mikg;Gf;fis cgNahfpj;J gPNdhypdJ jhf;Fjpwid ngd;rPDld;

xg;gpLjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l Nrhjidg; nghUl;fSld; gpNdhypd; gpujpaPl;Lj; jhf;fq;fis

tpsf;Fk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 9.4 : my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk; gpizg;ghdJ

KidTj;  jd;ik>  epuk;ghj;  jd;ik  cilaij

jhf;fq;fs; %yk; cjhuzq;fhl;b Muha;thu;.

ghlNtisfs; : 16

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

fhgidy; $l;lj;jpd; epuk;ghj; jd;ikia tpsf;Fthu;;.

my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk; tpNrl jhf;fq;fshff; fUehl;lf;

$l;lw; jhf;fq;fis  tpsf;Fthu;.

fpupdhl;bd; Nrhjidg;nghUSlDk; HCN clDk; my;bifl;LfspdJk;

fPw;Nwhd;fspdJk; fUehl;lf; $l;lj; jhf;fg; nghwpKiwia tpsf;Fthu;.

my;bifl;Lf;fspdJk; fPw;Nwhd;fspdJk; 2> 4 - ,Uiej;jpNuh gPidy;

IjurPDldhd jhf;fj;jpy; -NH
2
 njhFjp  C=O $l;lj;Jld; jhf;fkile;J

gpujpepjpg;gLj;Jtij mwpthu;.

 - H I cila fhgidy; Nru;itfspd; jhf;Fjpwidj; jFe;j cjhuzq;

fisg;  gad;gLj;jpf;fhz;gpg;ghu;.

Ijiul;L jho;j;Jk; fUtpfshy; my;bifl;LfSk; fPw;Nwhd;fSk; mw;fNfhy;

fshfj; jho;j;jg;gLk; vd mwpthu;.

fPw;Nwhd;fspYk; ghu;f;f my;bifl;Lfs; kpf ,yFthf xl;rpNaw;wkilAk;

vd mwpthu;.

nghUj;jkhd Nrhjidfisg; gad;gLj;jp  my;bifl;Lf;fisAk; fPw;Nwhd;

fisAk; NtWgLj;jp ,dq;fhz;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

my;bifl;Lf;fs; kw;Wk; fPw;Nwhd;fspYs;s fhgidy; fhgdpd;; KidTj;

jd;ikiaf; fye;Jiuahly;> mj;Jld; my;bifl;Lfs;> fPw;Nwhd;fs; vd;gd

tw;wpd; rpwg;gpay;ghd jhf;fq;fshf fUehl;lf; $l;lj; jhf;fq;fis tpsf;fy;.

my;bifl;Lf;fs;> fPw;Nwhd;fs; vd;gd LiAlH
4
my;yJ NaBH

4
cld; milAk;

jho;j;jiyAk;> mjidj; njhlu;e;J ePu;g;gFg;igAk; cfe;j cjhuzq;fisg;

gad;gLj;jp tpsf;fy;.

fPw;Nwhd;fSld; xg;gpLk;NghJ my;bifl;Lfs; ,yFthf xl;rpNaw;wkilt

ijf; fye;Jiuahly;.

 - fhgdpYs;s H ,d; mkpyj;jd;ikapy; fhgidy; $l;lj;jpd; tpisitf;

fye;Jiuahly;.
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nghUj;jkhd gupNrhjidfs;:

my;bifl;Lfs;> fPw;Nwhd;fs; vd;gtw;wpw;fhd gupNrhjidfs;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

Fwpg;gplg;gl;l Nrhjidg; nghUl;fSld; fhgidy; Nru;itfspd; jhf;fq;fspd;

tpisTfis vjpu;T $Wk; Mw;wiy kjpg;gply;.

my;bifl;Lfs;> fPw;Nwhd;fs; vd;gdtw;wpd; fUehl;lf; $l;lw;whf;fq;fis

tpsf;Fk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 9.5 : fhnghl;rpypf; mkpyq;fspdJ fl;likg;Gf;fisAk;

,ay;G fisAk; NtW xl;rpridf; nfhz;Ls;s Nrjdr;

Nru;it fSld; xg;gpLthu;.

ghlNtisfs; : 10

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

fhnghl;rpypf; mkpyq;fspd; ngsjPf ,ay;Gfis mtw;wpd; fl;likg;Gld;

njhlu;GgLj;Jthu;.

fhnghl;rpypf; mkpyq;fs; fhgidy; $l;lj;ijf; (c = o) nfhz;Ls;sd vd

mwpthu;.

fhnghl;rpypf; mkpyq;fs;> mw;fNfhy;fs; > gPNdhy; vd;gdtw;wpd; mkpy

,ay;Gfis Nrhbak;> Nrhbak; Ijnuhl;irl;L ePu;f;fiury;> Nrhbak; fhgNdw;W

ePu;f;fiury; kw;Wk; Nrhbak; ,UfhgNdw;W ePu;f;fiury; vd;gdtw;Wldhd

jhf;fq;fisg; gad;gLj;jp xg;gpLthu;.

fhnghl;rpf; mkpyq;fs; fUehbfSld; jhf;fkilAk;NghJ gpujpaPl;Lj; jhf;fq;

fisf; nfhLf;Fk; vdTk;> Mdhy; my;bifl;Lfs; kw;Wk; fPw;Nwhd;fs;

$l;lj; jhf;fq;fisf; nfhLf;Fk; vdTk; mwpthu;.

fhnghl;rpypf; mkpyq;fspdJ ,ay;GfisAk; jhf;fq;fisAk; Nrhjpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

gPNdhy;fs;> mw;fNfhy;fs; vd;gtw;Wld; xg;gpLk;NghJ fhnghl;rpypf;

mkpyq;fspd; cau; mkpyj;jd;ikia tpsf;fy;.

C - OH gpizg;G ciljYld; <LgLk; fhnghl;rpypf; mkpyq;fspd; jhf;fq;

fisf; fye;Jiuahly;.

fhnghl;rpypf;fkpyq;fspd; jho;j;jy; jhf;fq;fisf; fye;Jiuahly;;.

nghUj;jkhd gupNrhjidfs;:

fhnghl;rpypf;fkpyq;fspd; rpy ,ay;Gfisg; gupNrhjpj;jy;.

(mkpyj;jd;ik> jho;j;Jk; jpwd;> vRj;juhf;fk;)

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

NtW Nrjdr;Nru;itfSld; fhnghl;rpypf;fkpyq;fspd; mkpyj;jd;ikia

xg;gpLk; Mw;wiy kjpg;gply;;.

jug;gl;l Nrjdr;Nru;itfspd; mkpyj;jd;ikapd; rupahd khWjiy vOJk;

Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 9.6 : mkpyg; ngWjpfspd; tpNrl jhf;fq;fis Muha;thu;.

ghlNtisfs; : 06

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mkpyg; ngWjpfspd; rpwg;gpay;ghd jhf;fq;fs; fUehl;lg; gpujpaPl;Lj;

jhf;fq;fs; vd  mwpthu;.

mkpy FNshiul;Lf;fspd; rpwg;gpay;ghd jhf;fq;fis cjhuzq;fSld;

vOJthu;.

vRj;ju;fspd; rpwg;gpay;ghd jhf;fq;fis cjhuzq;fSld; vOJthu;.

Vikl;Lf;fspd; rpwg;gpay;ghd jhf;fq;fis cjhuzq;fSld; vOJthu;.

mkpyg; ngWjpfspd; vy;yhj; jhf;fq;fspYk; fhgidy;fhgd; fUehbapdhy;

jhf;fg;gLk; vd mwpthu;.

mkpy FNshiul;bw;Fk; Nrhbak; Ijnuhl;irl;bw;Fk; ,ilapyhd jhf;fj;jpd;

nghwpKiwia vOJthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

jFe;j cjhuzq;fis cgNahfpj;J fhnghl;rpypf; mkpyj;jpd; ngWjpfshd

mkpy FNshiul;Lf;fs;> vRj;ju;fs;> Vikl;Lf;fs; vd;gdtw;wpw;F

nghUj;jkhd fl;likg;Gf;fis mwpKfk; nra;jy;.

mkpyg; ngWjpfspd; vy;yhj; jhf;fq;fspYk; KjyhtJ gbahdJ> fUehb

apdhy; fhgidy; $l;lj;jpYs;s fhgd; mZ jhf;fg;gLk; vd tpsf;Fjy;.

vRj;ju;fspdJk; Vikl;Lf;fspdJk; jho;j;jiyf; fye;Jiuahly;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l Nrhjidg; nghUl;fSld; / jhf;fpfSld; mkpyg;ngWjpfshy;

cUthf;fg;gLk; nghUj;jkhd tpisnghUl;fis vOJk; Mw;wiy kjpg;gply;.

jug;gl;l khw;wPLfis Nkw;jug;gl;l jhf;fq;fis cgNahfpj;Jr; nra;Ak;

Mw;wiy kjpg;gply;.
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myF 10:  iejuridf; nfhz;l Nrjdr; Nru;itfs;

Nju;r;rp 10.0 : iejuridf;  nfhz;Ls;s   Nrjdr;  Nru;itfspd;

fl;likg;gpw;Fk; ,ay;gpw;Fk;  ,ilapyhd njhlu;ig

Muha;thu;

Nju;r;rp kl;lk; 10.1: mkPd;fisAk; mdpyPidAk; mtw;wpd; rpwg;gpay;ghd

jhf;fq;fspdJk;> ,ay;GfspdJk; mbg;gilapy; gFj;

jha;thu;.

ghlNtisfs; : 08

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Kjy;> top> Gil vd mkPd;fspd;tiffisg; ghFgLj;Jthu;.

ghlj;jpl;lj;jpy; nfhLf;fg;gl;Ls;s Nrhjidg; nghUs;fSld;; Kjy; mikd;

fspd; jhf;fq;fis vOJthu;.

jug;gl;Ls;s jhf;fq;fspd; mwpitg; ghlj;jpl;lj;jpy; jug;gl;Ls;s mkPd;fs;

NtW njhopw;ghl;Lf; $l;lq;fs; njhlu;ghd khw;wPLfspy; gpuNahfpg;ghu;.

ngd;rPDld; xg;gpLk;NghJ mdpyPd; ,yj;jpudhl;lg; gpujpaPl;Lj; jhf;fj;jpw;F

cau; jhf;Fjpwd; cilaij tpsf;Fthu;.

mdpyPDld; GNuhkPdpd; jhf;fq;fis vOJthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

iejurdpw;F ,izf;fg;gl;l mw;ify; $l;lq;fspd; vz;zpf;ifiaf; fUj;jpw;

nfhz;L mikd;fis / mkPd;fis  Kjy;> top> Gil vdg; ghFgLj;jiy

tpsf;fy;.

mdpyPid mNuhkw;wpf; mkPdhf mwpKfg;gLj;jy;.

mikd;fs; /mkPd;fs; fUehbahfj; njhopw;gLk; jhf;fq;fisf; fye;Jiu

ahly;;.

mikd;fSld; iej;jpuR mkpyj;jpd; jhf;fq;fisf; fye;Jiuahly;.

mdpyPDld; GNuhkPd; jhf;fj;ij tpsf;fy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;Ls;s mkPd;fis Kjy;> top> Gil vdg; ghFgLj;Jk; Mw;wiy

kjpg;gply;.

mkPd;fspd; jhf;fq;fs;  njhlu;ghd vspa Nrjd khw;wPLfisr;  nra;Ak;

Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 10.2: mkPd;fspd;  %yj; jd;ikia  Vida Nrjdr; Nru;it

fSld; xg;gpl;L NtWgLj;Jthu;.

ghlNtisfs; : 02

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Kjy; mikd;fspd; %yj;jd;ikia iejurd; mZtpYs;s jdpr;Nrhb

,yj;jpud;fs; rhu;gstpy; fpilf;ff;$ba jd;ikapd; mbg;gilapy; mjd;

mw;fNfhy;fs; mdpyPd;> Kjy; Vikl;Lfs; vd;gtw;Wld; xg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

iejurd; mZtpYs;s jdpr;Nrhb ,yj;jpud;fis toq;Fkhw;wiy

cgNahfpj;J mkPd;fspd; %y ,ay;ig tpsf;fy;.

mkPd;fspd; %yj;jd;ikia mw;fNfhy;fSld; xg;gply;.

mypgw;wpf; Kjy; mkPd;fspd; %yj;jd;ikia mdpyPDld; xg;gply;.

mkPd;fspd; %yj;jd;ikia Vikl;Lf;fSld; xg;gply;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

mkPd;fspd; %yj;jd;ikia mw;fNfhy;> mdpyPd;> mNkhdpah vd;gtw;Wld;

xg;gpLk; Mw;wiy kjpg;gply;.

iejuridf; nfhz;Ls;s jug;gl;l Nru;itfspd; %yj;jd;ikia tpsf;Fk;

Mw;wiy kjpg;gply;.
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juk; - 13juk; - 13juk; - 13juk; - 13juk; - 13
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Fwpj;j xU jug;gl;l khwh msT khw;wj;jpw;F> vLj;j Neuj;ij tPj

mstPLfspy; gad;gLj;jyhk; vd;gij cjhuzq;fisf; nfhz;L

tpsf;Fthu;. (tPjk; )

jhf;ftPjq;fis xg;gpLtjw;F gjhu;j;jnkhd;wpd; mstpy; jq;fpAs;s ,ay;Gfs;

(epwr;nrwpT> fyq;fy; Nghd;w) my;yJ nrwpitAk; gad;gLj;j KbAk;

vdf; $Wthu;.

jhf;ftPjq;fisj; Jzptjw;F Neuj;ij ,yFthf msf;ff;$ba nkJthd

jhf;fq;fis cjhuzkhff; nfhLg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

cfe;j cjhuzq;fis toq;fp ntt;NtW jhf;fq;fspd; jhf;fNtfq;fis

xg;gpLjy;.

jhf;fNtfj;ijg; ghjpf;Fk; fhuzpfis tpgupj;jy;.

(ntg;gepiy> nrwpT / mKf;fk;> jhf;fpfspd; ngsjpfj; jd;ik> Cf;fp)

jhf;fpfs;> tpisTfs; rhu;ghf xU jhf;fj;jpd; tPjj;ij 

tiuaWj;jy;.

jhf;ftPjk; =
C

t
A

 my;yJ jhf;ftPjk; = (jhf;fp gad;gLj;jg;

gLk; tPjk;) (tpisT cUthFk; tPjk;)

xt;nthU jhf;fpAk; mfw;wg;gLk; tPjKk; xt;nthU tpisTk; cUthFk;

tPjKk; rkky;y vd;gij typAWj;jy;.

xU jhf;fp mfw;wg;gLk; tPjk; my;yJ xU tpisT cUthFk; tPjk;

mg;gjhu;j;jj;jpd; gPrkhdf; Fzfj;jpy; jq;fpAs;sJ vdf; $Wjy;.

xU nghJthd jhf;fj;jpy; tpisT cUthFk; tPjk; jhf;fp mfw;wg;gLk;

tPjk; vd;gtw;iw xg;gpLk; NghJ gpd;tUkhW fhzg;gLk;.

1 1 1 1

a b c d

C

t
 =

C

t

C

t

C

t
A B C D

ve;j tifj; jhf;fj;jpw;Fk;> XuyF Neuj;jpy; epfOk; nrwpTkhw;wk; gPrkhdf;

Fzfj;jhy; tFf;fg;gLk; NghJ  ngwg;gLtJ  jhf;ftPjk;  MFk;  vd

mwpKfg;gLj;jy;.

epwk;> J}a;ik> fyq;fy;jd;ik> thA ntspNaw;wk; Nghd;w ,ay;Gfs;

jhf;ftPjj;ij msg;gjw;F gad;gLj;Jtijf; fye;Jiuahly;.
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Nju;r;rp kl;lk; 11.2: jhf;ftPjj;ijg; ghjpf;Fk;  fhuzpfspd; nry;thf;if

tpsf;Ftjw;F %yf;$w;W  ,af;ftpay;  nfhs;ifiag;

gad;gLj;Jthu;.

ghlNtisfs; : 06

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

xUgbj;jhf;fnkhd;wpd; rf;jp tiuglj;ij tiuthu;.

Vtw;rf;jp vDk; gjj;ij tiutpyf;fzg;gLj;Jthu;.

jhf;fnkhd;W epfo;tjw;F mtrpakhd Njitfisg; gl;bay;gLj;Jthu;.

ntg;gepiyia mjpfupf;Fk;NghJ %yf;$Wfspd; ,af;fr;rf;jpAk; mjpfupf;Fk;

vd;gijf; $Wthu;.

,U NtW ntg;gepiyfspy; thA %yf;$WfSf;fhd  vspikahf;fg;gl;l

tbtj;jpw;Fupa Nghl;Rkhdpd; guk;gy; tisapia tiutJld; ,t;NtWgl;l

ntg;gepiyfspy; %yf;$Wfspd; ,af;f rf;jpg; guk;giy xg;gpLthu;.

ntg;gepiy mjpfupg;gjhy; %yf;$Wfspd; ,af;fr;rf;jp mjpfupg;gJld; mjdhy;

mtw;wpd; gaDs;s NkhJiffspd; vz;zpf;iffSk; mjpfupg;gjhy; jhf;f

nkhd;wpd; tPjk; mjpfupg;gij tpsf;Fthu;.

nrwpT njhlu;ghd vz;zf;fUitg; gad;gLj;jp XuyF Neuj;jpy; xU

fdtyFf;Fupa Nkhjy; vz;zpf;if mjpfupg;gjid tpsf;Fthu;.

jpirKfg;gLj;jg;gl;l NkhJiffspd;  vz;zpf;if nkhj;j NkhJiffspd;

vz;zpf;iff;F Neu;tpfpj rkd; vdf; $Wthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Vtw;rf;jpia tiuaWj;jy;.

xUgbj;jhf;fq;fspw;F vt;thW rf;jp tiuglq;fs; tiutJ vd tpsf;fy;.

NkhJjw; nfhs;ifg;gb xU jhf;fk; epfo;tjw;Fj; Njitahd mbg;gilj;

Njitfis tpgupj;jy;.

,U NtWgl;l ntg;gepiyfspy; thA %yf;$WfSf;F Nghy;w;];khd; guk;gy;

tisapfis tiujy;.

NkYs;s tiuGfisg; gad;gLj;jp NtWgl;l ntg;gepiyfspy; %yf;$Wfspd;

,af;frf;jpg; guk;giy xg;gply;.

ntg;gepiyia mjpfupf;Fk;NghJ xU jhf;fj;jpd; tPjk; mjpfupg;gjw;fhd

fhuzq;fis  tpsf;fy;.
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fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l thAf;fspw;Fj; jug;gl;l ntg;gepiyfspy; Nghy;w;];khd; guk;gy;

tisapfisj; jpUj;jkhf tiuAk; Mw;wiyf; fzpg;gply;.

xUgb mfntg;g> Gwntg;gj; jhf;fq;fspw;Fr; rf;jp - jhf;ftpUj;jp glk;

tiuAk; jpwidf; fzpg;gply;;.

xU jug;gl;l kPs;jhf;fj;jpd; Kd;Kfj;jhf;f> gpd;Kfj;jhf;f Vtw;rf;jpfis

xg;gpLk; Mw;wiy kjpg;gply;.
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ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

jhf;ftPjj;ijf; Fwpj;Jf;fhl;Lk; tiffisf; $Wjy;.

nghUj;jkhd cjhuzq;fis cgNahfpj;J Muk;g jhf;ftPjk;> fzepiyj;

jhf;ftPjk;> ruhrupj; jhf;ftPjk; vd;gtw;iw tiuaWj;jy;.

jhf;ftPj tpjpia mwpKfg;gLj;jp jhf;ftPjj;jpy; nrwptpd; tpisit tpgupj;jy;.

xU jhf;fp rhu;ghf jhf;ftupir> tPjkhwpyp Mfpa gjq;fis tiuaWj;jy;.

xU jhf;fj;jpd; nkhj;jj; jhf;ftupiria tiuaWj;jy;.

jug;gl;l ntt;NtW jhf;fq;fspw;F jhf;ftPj tpjpf;fhd Nfhitfis vOJjy;.

g+r;rpatupir> Kjyhk;tupir> ,uz;lhk; tupirj; jhf;fq;fspw;F tPjkhwpypf;

fhd myFfisg; ngwy;.

ntt;NtW tifj; jhf;fq;fSf;Fj; jhf;fpfspd; nrwpTld; jhf;ftPjq;fspd;

khWifiaf; fhl;Ltjw; fhd tiuGfis tiujy;.

ntt;NtW tifahd jhf;fq;fSf;F Neuj;Jld; nrwptpd; khw;wj;jpw;fhd

tiuGfis tiujy;.

xU jhf;fj;jpd; miutho;Tf; fhyj;ij (t
½
) tiuaWj;jy;.

g+r;rpatupir> Kjyhk;tupir> ,uz;lhk; tupirj; jhf;fq;fspd; miutho;Tf;

fhyq;fis xg;gpl tiuGfs; tiujy;.

nghUj;jkhd tiuGfis cgNahfpj;J Kjyhk; tupirj; jhf;fj;jpw;F

miutho;Tf; fhyk; jhf;fpapd; nrwptpy; jq;fpapy;iynad typAWj;jy;.

kfdPrpak; kw;Wk; IjNuhf;FNshupf;fkpyj;Jld; Nrhbak; jNahry;Ngw;W

kw;Wk; iej;jpupf;fkpyj;jpd; jhf;fq;fspd; jhf;ftupiria jPu;khdpg;gjw;Fg;

gupNrhjidfspd; nra;Kiwfis tpsf;fy;.

ntt;NtW jhf;fq;fspw;Fj; jug;gl;l juTfis cgNahfpj;Jg; gpurpdq;fisj;

jPu;g;gjd; %yk; tPjtpjpiaf; fw;wy;.

nghUj;jkhd gupNrhjidfs;:

kfdPrpaj;jpw;Fk; mkpyq;fspw;Fk; ,ilapyhd jhf;fj;jpy; mkpyj;jpd; nrwptpd;

tpisit gupNrhjid thapyhfj; jPu;khdpj;jy;.

Nrhbak; jNahry;Ngw;wpw;Fk; iej;jpupf;fkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpy;

xt;nthU jhf;fpapdJk; nrwptpd; tpisitg; gupNrhjid thapyhfj;

jPu;khdpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l jhf;fq;fspw;F tPjtpjpf;fhd Nfhitfis vOJk; Mw;wiy kjpg;gply;.

jug;gl;l gupNrhjidj; juTfis cgNahfpj;Jf; Fwpg;gpl;l ,dk; rhu;ghf

jhf;ftupiriaj; jPu;khdpf;Fk; Mw;wiy kjpg;gply;.

jug;gl;l juTfis cgNahfpj;J xU jhf;fj;jpd; miutho;Tf;fhyj;ijf;

fzpg;gjw;fhd Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 11.4 : jhf;ftPjj;jpy; ngsjpfj;jd;ikapdJk; Cf;fpfspdJk;

ghjpg;Gf;fis Muha;thu;.

ghlNtisfs; : 02

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

xU jpz;kj; jhf;fpapd; Nkw;gug;G mjpfupf;Fk; NghJ NkhJiffspd;

vz;zpf;if mjpfupg;gjhy; jhf;ftPjKk; mjpfupf;Fk; vd;gijf; $Wthu;.

xU jhf;fj;jpd; Vtw;rf;jpkPJ Cf;fpapd; tpisit tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

xU ,urhadj;jhf;fk; epfo;tjw;Fg; g+u;j;jp nra;ag;glNtz;ba Njitfis

cgNahfpj;Jj; jhf;fpapd; ngsjpfj;jd;ik jhf;ftPjj;jpy; Vw;gLj;Jk;

tpisit tpsf;fy;.

Nghy;w;];khd; guk;gy; tisapfs;> Vtw;rf;jp vd;Dk; vz;zf;fU Mfpatw;iw

cgNahfpj;Jj; jhf;ftPjj;jpy; Cf;fpfspd; tpisit tpgupj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

rf;jp kl;lrf;jp - jhf;f Ms; cw;W Njhw;wtiuglq;fis cgNahfpj;J

Cf;fp gad;gLj;jhj> Cf;fp gad; gLj;jpa jhf;fq;fis  NtWgLj;jpawpAk;

Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 11.5: ,urhadj; jhf;fnkhd;wpd; jhf;ftPjj;ij tpsf;Ftjw;

Fj; jhf;fg; nghwpKiwiag; gad;gLj;Jthu;.

ghlNtisfs; : 11

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

gy;gbj;jhf;fq;fspy; ,Ue;J Kjd;ikj; jhf;fq;fis NtWgLj;Jthu;.

jhf;fnkhd;wpd; nghwpKiwf;Fk; jhf;fnkhd;wpd; tupirf;Fk; ,ilNaahd

njhlu;Gilikia tpsf;Fthu;.

rf;jp-jhf;f Ms;$w;W Njhw;wtiuG gw;wp tpsf;Fthu;.

rf;jp tiuglj;jpy; jhz;ly; epiy> ,ilepiy vd;gtw;iw ,dq;fhz;ghu;.

%yf;$w;Wj; jpwidAk; Kjd;ik kw;Wk; gy;gbj;jhf;fq;fspdJ tupiriaAk;

tpsf;Fthu;.

rf;jpapaypd; mbg;gilf; nfhs;iffisg; gad;gLj;jp NkhJifiaj;

njhlu;e;J eilngWk; epfo;it tpsf;Ftjw;Fr; rf;jp kl;l tiuigf; fl;b

naOg;Gthu;.

Fe3+ ,w;Fk; I- ,w;Fk; ,ilapy; eilngWk; jhf;fj;jpd; jhf;ftPjj;jpy; Iron

(III),  mad; fspd; nrwptpd; ghjpg;ig tpsf;Fthu;.

jhf;fnkhd;wpd; nghwpKiwf;Fk; jhf;fnkhd;wpd; tupirf;Fk; ,ilNaAs;s

njhlu;ig tpsf;Fthu;.

jhf;fnkhd;wpd; jhf;fg; nghwpKiwia tpsf;Ftjw;Fr; rf;jp kl;l tiuigf;

fl;bnaOg;Gthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

nghUj;jkhd cjhuzq;fisf; nfhLj;Jg; gy;gbj; jhf;fq;fis mwpKfg;

gLj;jy;.

jhf;fg; nghwpKiwia cgNahfpj;J Kjd;ikahd jhf;fq;fs;> gy;gbj;

jhf;fq;fs; vd;gtw;iw NtW gpupj;jwpjy;.

xU jhf;fj;jpd; jhf;ftupirf;Fk;> nghwpKiwf;Fk; ,ilapyhd njhlu;ig

tpsf;Fjy;.

gy;gbj;jhf;fq;fspw;Fr; rf;jpkl;l tiuig tiujy;.

nghUj;jkhd cjhuzq;fis cgNahfpj;J xU jhf;fj;jpd; ,ilepiyfs;>

jhz;ly;epiyfs; vd;gtw;iw mwpKfg;gLj;jy;.

xU jhf;fj;jpd; %yf;$w;Wj; jpwid tiuaWj;jy;.

xU gy;gbj; jhf;fj;jpd; jhf;ftPjj;ij epu;zapf;Fk; gbia tpsf;Fjy;.

Fe3+ ,w;Fk; I- ,w;Fk; ,ilapyhd jhf;fj;jpy; Iron(III)mad;fspd; nrwpthdJ

jhf;f tPjj;ijg; ghjpf;Fk; tpjj;ijj; jhf;fg; nghwpKiwia cgNahfpj;J

tpsf;Fjy;.
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nghUj;jkhd gupNrhjidfs;:

Fe3+ ,w;Fk; I- ,w;Fk; ,ilapyhd jhf;fj;jpy; Fe3+ rhu;ghd jhf;f tupiriag;

gupNrhjid thapyhfj; jPu;khdpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

xU jhf;fj;jpd; jhf;fg;nghwpKiwapd; gbfs; jug;gLk; NghJ jhf;ftPj;jij

epu;zapf;Fk; gbiaf; fz;lwpAk; Mw;wiy kjpg;gply;.

Cf;fpAs;sNghJ> Cf;fpapy;yhjNghJ jug;gl;l xUgbj;jhf;fj;jpw;F rf;jp

tiuglj;ij tiuAk; Mw;wiy kjpg;gply;.
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myF 12 - rkepiy

Nju;r;rp 12.0 : rkepiy gw;wpa vz;zf;fUitAk; Nfhl;ghLfisAk;

gad;gLj;jp ,af;fr; rkepiyapy; cs;s %ba njhFjp

fspd; ngUk;ghu;itf;Fupa gz;Gfisj; jPu;khdpg;ghu;.

Nju;r;rp kl;lk; 12.1: mstwpuPjpahf njhFjpfspy; fhzg;gLfpd;w ngUk;

ghu;itf;Fupa gz;Gfisr;rkepiy gw;wpa vz;zf;fU

tpd; JizAld; Jzpthu;.

ghlNtisfs; : 19

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

%ba> kPSk;jhf;fj; njhFjpnahd;iwg; gad;gLj;jp ,af;fr; rkepiyia

tpsf;Fthu;.

rkepiy mile;jgpd; njhFjpapd; ngUk; ghu;itf;Fupa ,ay;Gfs; njhlu;e;J

khwhjpUj;jiy tpsf;Fthu;.

epiykhw;wk;>  fiury;fspy; fhzg;gLk; rkepiyfs;> ,urhad njhFjpfs;>

mad; njhFjpfs;> mupjhff; fiuAk; kpd;gFnghUs;fisf; nfhz;l

njhFjpfs;> kpd;tha;fs; Nghd;w ngsjPf> ,urhad nrad;Kiwfis

cjhuzkhff; nfhz;L rkepiyapy; cs;s njhFjpfis tpgupg;ghu;.

rkepiy tpjpia vLj;Jiug;ghu;.

jug;gl;l njhFjpfSf;fhd rkepiy khwpypfis (K
P
, K

C
) Vftpd> gy;ypd

njhFjpfSf;F vOJthu;.

Q it tiuaWg;ghu;. (jhf;ff;Fzfk;)

Q itAk; k iaAk; xg;gpLthu;.

K
P
, K

C
f;fpilapyhd njhlu;igg; ngWthu;.

rkepiyg;Gs;spia tpsf;Fthu;.

khwh ntg;gepiyapy; xU njhFjpapd; rkepiy khwpyp khwhJ vdf;

$Wthu;.

nrwpT> mKf;fk;> ntg;gepiy> Cf;fpfs; vd;gd rkepiyg;Gs;spia vt;thW

ghjpf;Fk; vd tpgupg;ghu;.

,ypr;rw;wypaupd; jj;Jtj;ijf; $Wthu;.

xU njhFjpr; nrwpT> mKf;fk;> ntg;gepiy Nghd;w Gw tpisTfshy;

Fiyf;fg;gLk;; NghJ rkepiyj; njhFjpapd;kPJ ,ypr;rw;waupd; jj;Jtj;jpw;

fika vt;thW ghjpf;fg;gLnkd vjpu;T $Wthu;.
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nghUj;jkhd gupNrhjidfs;:

Fe3+/ SCN- njhFjpia gad;gLj;jp ,urhadr; rkepiyf;F cupa ,ay;Gfspd;

gupNrhjid uPjpahd fw;if.

NO
2
 / N

2
O

4
njhFjpia gad;gLj;jp rkepiy kPJ ntg;gepiyapd; tpistpd;

gupNrhjid uPjpahd fw;if.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

xU njhFjpiaf; Fog;Gk;NghJ rkepiyg;Gs;sp vt;thW khWgLnkd;gjid

tpsf;FtJ njhlu;ghf kjpg;gply;.

jug;gl;l juTfisg; gad;gLj;jp ntt;NtW tif gpur;rpidfSf;fhd K
c
,

K
p
njhlu;ghd jPu;Tfisg; ngWk; Mw;wiy kjpg;gply;.
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Nju;r;rp kl;lk; 12.2 : mkpyq;fs;> %yq;fs;> cg;Gf;fs;> nkd;mkpyq;fs;>

nkd;%yq;fs;> mkpy cg;Gf;fs;> %y cg;Gf;fs;

njhlu;ghd rkepiyj; njhFjpfspd; ,ay;Gfis mstwp

uPjpahf mwpthu;.

ghlNtisfs; : 26

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Mu;fpdparpd; nfhs;if> Gnuhs;];nul;Nyhwp apd; nfhs;if> Y}apapd;

nfhs;iffis cfe;j cjhuzk; nfhz;L tpsf;Fthu;.

mkpyq;fisAk; %yq;fisAk; nkd;> td; vd tifg;gLj;Jthu;.

,iz mkpy> %yq;fis cjhuzk; nfhz;L tpsf;Fthu;.

ePupd; jd; madhf;fj;ijf; fUjp K
w
f;fhd Nfhitia vOJthu;.

K
a
, K

b
f;fhd Nfhitfisj; jUthu;.

K
a
, K

b
> Ijhf;f tpjpf;fhd rkd;ghLfisg; ngWthu;.

,ize;j mkpy - %yr; Nrhbfspd; K
a
f;Fk; K

b
f;Fk; ,ilapyhd njhlu;igg;

ngWthu;.

K
w
, K

a
, K

b
Mfpatw;iw cgNahfpj;J gpur;rpidfisj; jPu;g;ghu;.

pH ia tiuaWg;ghu;.

cg;Gf;fspd; ePu;g;gFg;gpidj; njspthf;Fthu;.

mkpyq;fs;> %yq;fs;> Mfpatw;wpd; ePu;f; fiury;fspd; pH I fzpg;ghu;.

cg;Gf;fspd; fw;wad;fs;> md;dad;fspd; ePu;g; gFg;igf; fUj;jpy; nfhz;L

mtw;wpd; fiury;fspd; pH I fzpg;ghu;.

epakpg;Gfisg; gad;gLj;jp gpur;rpidfisj; jPu;g;ghu;.

mkpy %y(eLepiyahf;fk;) fhl;bfs; pHfhl;bfs; nkd; mkpyq;fs; my;yJ

nkd;%yq;fs; vdf; $Wthu;.

madhfhj> madhf;fg;gl;l epiyapy; fhl;bfs; ntt;NtW epwq;fis fhl;Lk;

vd ntspg;gLj;Jthu;.

xU fhl;bapd; pH tPr;R (epwkhw;w ,ilntsp) mf;fhl;bapd; $l;lw; gpupif

khwpypapy; (K
IN

) jq;Fk; vd tpsq;fpf; nfhs;thu;.

xU epakpg;Gf; fhl;bapd; njupT mjd; pK
IN
ngWkhdj;jpy; jq;fpapUg;gJld;

xU epakpg;gpd; rktYg;Gs;spapd; pH my;yJ pH ,d; jpBu; khw;wk;

Vw;gLk; pH tPr;Rld; gad;gLk; fhl;bapd;  pK
IN
ngWkhdk;; xj;jpUf;Fk; vdf;

Fwpj;Jf; fhl;Lthu;;.

xU Fwpg;gpl;l epakpg;gpw;Fg; nghUj;jkhd fhl;biaj; njupT nra;tjw;fhff;

fhl;bfs; njhlu;ghd nfhs;ifiag; gpuNahfpg;ghu;.
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rktYg;Gs;spapy; mkpy/%y jhf;fq;fspd;; pHngWkhdq;fisf; fzpg;ghu;.

ntt;NtW tifahd mkpy %y epakpg;GfSf;F epakpg;G tiuGfis

tiuthu;.

rktYg;Gs;spf;fz;ikapy; rpwpa fdtsTf; fiuriyr; Nru;f;Fk; nghOJ

pH y; jpBu; khw;wk; Vw;gLtij mwpthu;.

Nrhbak; fhgNdw;wpw;Fk; IjNuhf;FNshupf;fkpyj;jpw;Fk; ,ilapyhd

epakpg;gpd; Kf;fpa ,ay;Gfisg; gz;gwpuPjpahf epakpg;G tiuGfisg;

gad;gLj;jpf; fye;JiuahLthu;.

gupNrhjid uPjpahf mkp / %y / eLepiyj; jd;ikapid cg;Gf;fspd;

fiury;fspd; pHfisr; Nrhjpg;gjd; %yk; jPu;khdpg;ghu;.

Nrhbak; fhgNdw;wpw;Fk; IjNuhf;FNshupf;fkpyj;jpw;Fk; ,ilapyhd

epakpg;gpid gpNdhg;gjypd;> nkijapy; nrk;kQ;rs; gad;gLj;jp Nkw;nfhs;thu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

mkpyq;fs; kw;Wk; %yq;fs; gw;wpa Kd;dwptpid tpdhTjy;.

mkpyq;fs;> %yq;fs; gw;wpa nfhs;iffis mwpKfg;gLj;jy;. (Mu;fPdpaR

nfhs;if> Gnuhs;];nul;Nyhwpapd; nfhs;if> Y}apapd; nfhs;if)

nghUj;jkhd cjhuzq;fisg; gad;gLj;jp ,iz mkpyq;fs;-%yq;fis

tpsf;Fjy;.

ePupd; Ramadhf;fj;ijf; fUJtjd; %yk; K
w
f;fhd Nfhitiag;; ngwy;.

ePu; Clfj;jpy; nkd;dkpyq;fs;> nkd;%yq;fspd; $l;lg;gpupifiaf; fUj;jpy;

nfhz;L K
a
> K

b
f;fhd Nfhitiag; ngwy;.

,iz mkpy-%yr; Nrhbfspd; K
a
> K

b
,w;F ,ilapyhd njhlu;gpidg;

ngwy;.

pH vDk; gjj;ij tiuaWj;jy;.

jug;gl;l mkpy> %yf; fiury;fspy; pH ngWkhdq;fisf; fzpg;gjw;F

mDkjpj;jy;.

fw;wad;fs;> mdad;fspd; ePu;g;gFg;Gj; jhf;fq;fis vOJtjw;F mDkjpj;jy;.

cg;Gf; fiury;fspy; pH ngWkhdq;fisf; fzpg;gjw;F mDkjpj;jy;.

fhl;bfs; gw;wpa Kd;dwpit tpdhTjy;.

fhl;bfspd; nfhs;ifapidf; fye;Jiuahly;. (epwkhw;wq;fs;> pHtPr;Rfs;>

pK
In
)

mkpy - %y fhl;bfshf miktd xd;wpy; nkd;dkpyq;fs; my;yJ nkd;

%yq;fs; vd mOj;jpf; $wy;.

fhl;bfs; jkJ madhfhj> madhfpa tbtq;fSf;F ntt;NtW epwq;fisf;

fhl;Ltjid tpsf;Fjy;.

xU fhl;bapd; pH tPr;rhdJ mjd; $l;lw; gpupif khwpypapd; ngWkhdj;jpy;

jq;fpapUg;gjidf; $wy;.
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xU Fwpj;j mkpy - %y epakpg;Gf;Fr; rupahd fhl;bapidj; Nju;e;njLg;gJ

vt;thW vd tpsf;Fjy;.

mkpy / %yj; jhf;fq;fspy; rktYg;Gs;spapd; pH If; fzpg;gjw;F

mDkjpj;jy;.

ntt;NtW tif mkpy - %y epakpg;GfSf;fhd epakpg;G tiuGfis

ntspg;gLj;jy;.

xU epakpg;gpy; rktYg;Gs;spf;F mz;ikapy; Vw;gLk; rLjpahd pH khw;wj;ij

tpsf;fy;.

Nrhbak; fhgNdw;Wf; fiurYf;Fk; IjNuhf;FNshupf;fkpyf; fiurypw;Fk;

,ilapyhd epakpg;Gf; nfhs;ifia fye;Jiuahly;.

epakpg;Gj; njhlu;ghd gpurpdq;fisj; jPu;f;f mDkjpj;jy;.

nghUj;jkhd gupNrhjidfs;:

cg;G ePu;f; fiury;fspd;; pH ,idr; Nrhjpg;gjd; %yk; mkpy / %y /

eLepiy ,ay;Gfisg; gupNrhjid %yk; jPu;khdpj;jy;.

gpNdhg;jypd; kw;Wk; nkjapy; nrk;kQ;rs; fhl;bfisg; gad;gLj;jp Nrhbak;

fhgNdw;Wld; IjNuhf;FNshupf;fkpyj;jpw;Fk; ,ilapyhd epakpg;Gfisr;

nra;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l ntt;NtW tifahd fiury;fspd;; pHngWkhdq;fis fzpg;gijf;

fzpg;gPL nra;jy;.

cjhuzq;fs;:cjhuzq;fs;:cjhuzq;fs;:cjhuzq;fs;:cjhuzq;fs;:

gpd;tUk; fiury;fspd; pH ngWkhdq;fis fzpj;jy;.

0.1 mol dm-3 HCl fiury;

0.1 mol dm-3 NaOH fiury;

0.1 mol dm-3 CH
3
COOH fiury; (K

a
 = 1 x 10-5 mol dm-3)

0.1 moldm-3 NH
4
OHfiury; (K

b
 = 1 x 10-5 mol dm-3)

250 cm3 , 0.1 mol dm-3 HCl fiurypdJk;> 250 cm3 > 0.1 mol dm-3 CH
3
COOH

fiurypdJk; fyitf; fiury;

500 cm3, 0.1 mol dm-3 HCl ePu;f;fiurypdJk;> 250 cm3, 0.1 moldm-3 NaOH

ePu;f; fiurypdJk; fyitf; fiury;

jug;gl;l epakpg;GfSf;Fj; jug;gl;l fhl;bfspypUe;J nghUj;jkhd fhl;b
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Nju;r;rp kl;lk; 12.3 : Njitf;Nfw;gj; jhq;fw; fiury;fisj; jahupg;ghu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jhq;fw; fiuriy tiuaWg;ghu;.

jhq;fw; fiuriy mstwp uPjpahfTk; gz;gwp uPjpahfTk; EZfp Ma;thu;.

Xu; %y-nkd;mkpyk;> Xu; mkpy-td;%yk; Nghd;w jhq;fw; njhFjpf;fhd

vz;lu;rd; (Henderson) rkd;ghl;ilg; ngWthu;.

vz;lu;rd; rkd;ghl;il vspikahd fzpj;jy;fSf;Fg; gad;gLj;Jthu;.

xU jhq;fw; njhFjpapd; pH ngWkhdj;ijg; gz;gwp uPjpahfTk;> mstwp

uPjpahfTk; tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

,aw;ifapYs;s jhq;fw; njhFjpfs; njhlu;ghf khztu;fSld;

fye;Jiuahly;fis Nkw;nfhs;sy;.

jhq;fw; fiuriy tiuaWj;jy;.

mkpyq;fs; kw;Wk; %yq;fisg; gad;gLj;jp vt;thW jhq;fw; fiuriyj;

jahupf;fyhk; vd tpsf;fy;.

jhq;fw; fiurypd; tiffis mwpKfk; nra;jy;.

Xu; mkpy nkd;fhu kw;Wk; Xu; %y nkd;dkpyj; jhq;fw; fiurYf;F

vz;lu;rd; rkd;ghl;bidg; ngWjy;.

vz;lu;rd; rkd;ghl;bidg; gad;gLj;jpj; jhq;fw; fiury;fspy; pHngWkhdq;

fisf; fzpg;GfSf;F mDkjpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

vz;lu;rd; rkd;ghl;bidg; gad;gLj;jpj; jug;gl;l fyitfspd; pH ngWkhdq;

fisf; fzpg;gjw;fhd tpdhf;fis toq;fpf; fzpg;gPL nra;jy;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:

gpd;tUk; fyitapd; pH If; fzpf;f.

- 0.1 mol dm-3 CH
3
COOH (aq)  ,d;  100cm3ck;>  0.1 mol dm-3 NaOH (aq)

,d; 50 cm3 ck; nfhz;l fiury;.
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Nju;r;rp kl;lk; 12.4 : mupjpw; fiuAk;  mad; Nru ;itfisf; nfhz;l

rkepiyj; njhFjpfspd; ,ay;Gfis mwpthu;. (gy;ypd

mad; rkepiy)

ghlNtisfs; : 12

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

rpy mad;Nru;itfs; ePupy; kpf ed;whff; fiuAk;. Mdhy; rpy mad;

Nru;itfs; ePupy; fiujpwd; Fiwe;jit vdf; $Wthu;.

mupjpy; fiuAk; kpd;gFnghUs;fSf;F rke piy t pj piag ;  (Ksp)

gpuNahfpg;ghu;@ tiuaWg;ghu;.

ePu;f;fiury;fspypUe;J xU mad; Nru;itia tPo;gbthf;fj; Njitahd

tw;iw tpsf;Ftu;.

Xu; mupjpw; fiuAk; kpd;gF nghUspd; Ksp njhlu;ghd gpur;ridfis

jPu;g;ghu;.

nghJ mad; tpisitg; gpuNahfpg;ghu;.

tPo;gbthf;fy; Kiw %yKk;> mjidj; njhlu;e;J ntt;NtW Nrhjidg;nghUl;

fspy; tPo;gbTfspd; fiujpwid cgNahfpj;Jk; fw;wad;fis ,dq;fhz;ghu;.

fiujpwd; ngUf;fy; jj;Jtj;jpd; mbg;gilapy; tPo;gbTfspd; fiujpwid

tpsf;Fthu;.

gl;baw;gLj;jg;gl;l fw;wad;fis> ntt;NtW epge;jidfspy; mad;

Nru;itfspd; fiujpwd; ngUf;fj;jpd; mbg;gilapy; Ie;J $l;lq;fshf

tFg;ghu;.

fiujpwd;> fiujpwd; ngUf;fk; K
sp
 ,d; mbg;gilapy; fzpg;Gfis

Nkw;nfhs;thu;.

fy;rpak; Ijnuhl;irl;bd; K
sp
 I gupNrhjid uPjpahfj; Jzpthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

jug;gl;l mad; Nru;itfis ePupy; fiuaf;$bad> fiuaKbahnjd ,U

fl;lq;fshf tFg;gjw;F mDkjpj;jy;.

rpy mad; Nru;itfs; fiuakhl;lhnjdj; Njd;wpdhYk; vy;yh mad;

Nru;it fSk; ePupy; mupjpyhtJ fiuAk; vd mOj;jpf; $wy;.

mupjpw; fiuAk; mad;Nru;itnahd;wpd; epuk;gw; fiurypy; Vw;gLk;

rkepiyia vLj;Jf; fhl;Lk; rkd;ghl;bid vOJjy;.

Nkw;gb rkepiyf;fhd Ksp f;fhd Nfhitiag;; ngWjy;.

Xu; mad; Nru;itia tPo;gbthf;Ftjw;Fj; Njitahd epge;jidfisf;

fye;JiuahLjy;.
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jug;gl;l mupjpw; fiuAk; mad; Nru;it xd;wpw;fhd Ksp f;fhd Nfhitia

vOj mDkjpj;jy;.

nghUj;jkhd cjhuzq;fisAk; fzpg;GfisAk; gad;gLj;jpg; nghJ mad;

tpisit tpsf;Fjy;.

nghJ mad; tpistpd; mbg;gilapy; nghUj;jkhd gpurd;dq;fisj; jPu;f;f

mDkjpj;jy;.

gz;gwp $l;lg; gFg;gpd; jj;Jtj;ij tpsf;fy;.

Nkw;gb jj;Jtj;jpd; mbg;gilapy; fw;wad; fyitnahd;wpidf; $l;lq;fshf

vt;thW NtW gpupf;fyhk; vd tpsf;Fjy;.

nghUj;jkhd gupNrhjidfs;:

fy;rpak; Ijnuhl;irl;bd; fiujpwd; ngUf;fj;ijg; gupNrhjid %yk;

jPu;khdpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l nghUj;jkhd gpur;rpidfis KspIAk; nghJ mad; tpisitAk;

gad;gLj;jpj; jPu;g;gjidf; fzpg;gPL nra;jy;.

$l;lg; gFg;gpidg; gad;gLj;jpj; jug;gl;l fw;wad; fyitnahd;wpYs;s

fw;wad;fis milahsg;gLj;Jk; jpwidf; fzpg;gply;.
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Nju;r;rp kl;lk; 12.5 : xU $wpid kl;Lk; nfhz;l njhFjpfspy; jput - Mtp

rkepiy khWk; tpjj;ij EZfp Muha;thu;;. (mtj;ijr;

rkepiy)

ghlNtisfs; : 04

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jFe;j cjhuzq;fisf; nfhz;L mtj;ijia tpsf;Fthu;.

J}a jputj; njhFjpfis ,dq;fhz;ghu;.

jput - Mtp rkepiyia %yf;$w;W ,af;fk; %yk; tpsf;Fthu;.

epuk;gyhtpaKf;fj;ij tiuaWg;ghu;.

nfhjpepiyia tiuaWg;ghu;.

ntg;gepiyAld; jputq;fspd; MtpaKf;fk; khwiy tpsf;Fthu;.

MtpaKf;fj;jpw;Fk; nfhjpepiyf;Fkpilapyhd njhlu;ig ,dq;fhz;ghu;.

mtjpntg;gepiyia tiuaWg;ghu;.

ePupd; mtj;ij tiuigg; gad;gLj;jp Kk;ikg; Gs;spia ngaupLthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

xU mtj;ij vd;why; ahnjdj; jFe;j cjhuzq;fisg; gad;gLj;jp

tpsf;Fjy;.

xU jug;gl;l rkepiyj; njhFjpnahd;wpYs;s mtj;ijfspd; vz;zpf;ifia

milahsk; fhz mDkjpj;jy;.

%yf;$w;W ,af;f mbg;gilapy; jput - Mtp rkepiyj; njhFjpia

tpsf;Fjy;.

xU J}a jputj;jpd; epuk;gyhtpaKf;fj;ij tiuaWj;jy;.

xU J}a jputj;jpd; nfhjpepiyg;Gs;spia tiuaWj;jy;.

ntg;gepiyAld; xU jputj;jpd; MtpaKf;f khWifia tiuGfisg;

gad;gLj;jp tpsf;Fjy;.

MtpaKf;fj;jpw;Fk; nfhjpepiyf;Fk; ,ilapyhd njhlu;ig tpgupj;jy;.

mtjp ntg;gepiyia tiuaWj;jy;.

mtj;ij tiuglj;ijg; gad;gLj;jp ePupd; Kk;ikg;Gs;spiag; ngaupLjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

ntt;NtW jputq;fspd; jug;gl;l nfhjpepiyj; juTfisg; gad;gLj;jpj;

njhlu;Gila tiuGfis tiuAk; Mw;wiy kjpg;gpLjy;. (Mtp mKf;f

ntg;gepiy tiuG)
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Nju;r;rp kl;lk; 12.6 : Jtpj jputj; njhFjpfspd; jput-Mtp  rkepiy

khWk; tpjj;ij EZfp Muha;thu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

KOikahff; fyf;Fk; jfTs;s gFjpahff; fyf;Fk; jfTs;s> fyf;Fk;

jftw;w njhFjpfs; vd cjhuzq;fs; je;J tifg;gLj;Jthu;.

rkepiy kw;Wk; ,af;ftpay; njhlu;ghd Nfhl;ghLfisj; Jtpjf; fiury;

njhFjpnahd;wpy; gpuNahfpj;J ,uNthw;wpd; tpjpiag; ngWthu;.

,yl;rpaf; fiuriy tiutpyf;fzk; nra;thu;.

,yl;rpakw;w fiuryhdJ Vd;> vt;thW ,uNthw;wpd; tpjpapypUe;J tpyF

fpd;wJ vd;gjidr; rkepiy Mtpatj;ij mikg;G tiughy; tpsf;Fthu;;.

rkepiyapd;NghJ fiury; kw;Wk; Mtp mtj;ijfspd; mikg;igj; Jzptjw;

fhf ,uNthw;wpd; tpjpiag; gad;gLj;Jthu;.

Jtpj njhFjpfspd; ,yl;rpa elj;ij> ,yl;rpakw;w elj;ijfis tpgupg;ghu;.

Mtpgwg;Gs;s jputnkhd;W Mtpgwg;gw;w gjhu;j;jj;Jld; fye;Js;s fiur

nyhd;wpypUe;J mtw;iw Ntwhf;fpf; nfhs;tjw;fhf vspa fha;r;rp tbg;igg;

gad;gLj;jyhk; vdf; $Wthu;.

xU vspa tbg;gpw;Fk; gFjpgl tbg;gpw;Fk; cjhuzq;fisj; jUthu;.

gFjpglf; fha;r;rp tbg;gpd; %yk;  Mtpg;gwg;Gs;s jputf; fyitnahd;wpypUe;J

Mtpg;gwg;Gs;s $Wfis NtWgLj;j KbA nkdf; $Wthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Kw;wpYk; fyf;Fk; jfTs;s jput - jputj; njhFjpfSf;Fr; rpy cjhuzq;

fisj; jUjy;.

xU Jtpj jputj; njhFjpf;Fr; rkepiy> ,af;ftpay; jj;Jtq;fisf;

fUj;jpw; nfhz;L ,uNthw;wpd; tpjpiag; ngWjy;.

nghUj;jkhd cjhuzq;fisg; gad;gLj;jp ,yl;rpaf; fiuriy

tiuaWj;jy;.

MtpaKf;fj;jpw;Fk; mikg;Gf;Fk; ,ilapyhd tiuGfisg; gad;gLj;jp

,yl;rpa elj;ijAila fiurypypUe;J Jtpj fiury;fspd; Neu; kw;Wk;

vjpu; tpyfy;fis tpsf;Fjy;.

,uNthw;wpd; tpjpiag; gad;gLj;jpj; jput mtj;ij> Mtp mtj;ij mikg;G

fisf; fzpf;f mDkjpj;jy;.
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vspa fha;r;rp tbg;G kw;Wk; gFjpgl fha;r;rp tbg;gpd; jj;Jtq;fis

tpsf;Fjy;.

gFjpgl fha;r;rp tbg;gpid tpsf;Ftjw;F ntg;gepiy - mtj;ij mikg;G

tiuGfis tiuGgLj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l Jtpjf; fiurnyhd;Wf;F MtpaKf;fk; - mikg;G tiugpid

tiuAk; jpwid fzpg;gply;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:

(1)  vl;NrDk; vg;NuDk; (hexane and heptane)

(2)  vjNdhYk; ngd;rPDk; (ethanol and benzene)

(3)  FNshNuhNghKk; mrw;NwhDk; (chloroform and acetone)
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Nju;r;rp kl;lk; 12.7 : Kw;wpYk; fyf;Fk;  jftw;w  ,U jputq;fspilNa

xU gjhu;j;jj;jpd; guk;giy Muha;thu;.

ghlNtisfs; : 09

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Kw;whff; fyf;Fk; jftw;w jputq;fSf;F cjhuzq;fs; jUthu;. CCl
4
/

H
2
O, CHCl

3
/ H

2
O, C

6
H

6
/ H

2
O

gq;fPl;L Fzfk; K
D
ia tpsf;Fthu;.

NedRtpd; (Nernst) guk;gy; tpjpiag; gpuNahfpg;gjw;F ,Uf;fNtz;ba

epge;jidfisf; $Wthu;.

K
D
ia cgNahfpj;Jg; gpur;rpidfisj; jPu;g;ghu;.

ePupw;Fk; 2- gpa+w;wNdhYf;Fk; ,ilNa vjNdhapf;fkpyj;jpd; gq;fPl;Lf;

Fzfj;jpidg; gupNrhjid %yk; jPu;khdpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

fyf;Fk; jftw;w jputq;fSf;F cjhuzq;fisj; jUjy;

fyf;Fk; jftw;w ,U jputq;fspilNa guk;gpAs;s gjhu;j;jnkhd;wpd; gq;fPl;Lf;

Fzfk; K
D
I nghUj;jkhd cjhuzq;fisg; gad;gLj;jp tpsf;fy;.

jug;gl;l juTfisg; gad;gLj;jp K
D
njhlu;ghd gpur;rpidfisj; jPu;f;f

mDkjpj;jy;.

NedRtpd; guk;gy; tpjpiag; gpuNahfpg;gjw;Fg; nghUj;jkhd epge;jidfisj;

jUjy;.

nghUj;jkhd gupNrhjidfs;:

ePUf;Fk;> gpa+l;lNdhYf;Fk; ,ilapy; vjNdhapf; mkpyj;jpd; gq;fPl;Lf;

Fzfj;ijg; gupNrhjid %yk; jPu;khdpj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;l juTfisg; gad;gLj;jp K
D
 I mbg;gilahff; nfhz;l gpur;rid

fisj; jPu;g;gjid kjpg;gply;.
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myF 13 - kpd;dpurhadk;

Nju;r;rp 13.0 : kpd;dpurhadj;  njhFjpfspd;  nra;Kiw  Kf;fpaj;

Jtj;ij Muha;thu;.

Nju;r;rp kl;lk; 13.1: flj;Jjpwidf; fiurnyhd;wpd; fiuaq;fspd; gz;ig

Ak;>  nrwpitAk;  tpsq;fpf;  nfhs;tjw;Fg;  gad;gLj;J

thu;.

ghlNtisfs; : 04

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

td;kpd;gFnghUs;> nkd;kpd;gFnghUs;> kpd;gfhnghUs; Mfpa gjq;fisf;

$Wthu;.

ePu; Clfj;jpy; kpd;gFnghUs;> kpd;gfhnghUs;> nkd;gFnghUs; Mfpatw;wpw;F

cjhuzq;fisf; $Wthu;.

kpd; fhtpr;nry;Yk; Jzpf;iffspd; mbg;gilapy; rhu;ghf kpd;flj;jpfs;>

mad; flj;jpfs; vd;gdtw;iw xg;gpLthu;.

kpd;gFnghUs; xd;wpD}lhf kpd;Ndhl;lk; gha; tjw;F ,uz;L kpd;tha;

fspYk; kpd;tha; jhf;fq;fs; epfo;tJ mtrpak; vdj; njuptpg;ghu;.

jil (Resistance),jilj;jpwd; (Resistivity) Mfpa gjq;fis tiuaWg;ghu;.

flj;JtY (Conductance) flj;Jjpwd; Mfpa gjq;fis tiuaWg;ghu;.

kpd;gFnghUs; fiury; xd;wpd; flj;Jjpwidg; ghjpf;Fk; fhuzpfisf;

$Wthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

td;> nkd; kpd;gFnghUl;fs; kw;Wk; kpd;gfhg;nghUl;fs; Mfpa gjq;fis

cjhuzq;fisf; nfhLg;gjd; %yk; mwpKfk; nra;jy;.

kpd;idf; flj;Jk; nghOJ kpd;idf; fhtpr;nry;Yk; nghwpKiwia miraf;

$ba ,yj;jpud;fs; kw;Wk; mad;fs; vd;gtw;iwg; gad;gLj;jp tpsf;Fjy;.

kpd;gFnghUs; xd;wpD}lhf kpd;Ndhl;lk; gha;tjw;F ,uz;L kpd;tha;fspYk;

,urhadj;; jhf;fq;fs; fl;lhakhf eilngwy; Ntz;Lk; vdf; fhl;Ljy;.

jil, jilj;jpwd;, flj;JtY> flj;Jj;jpwd; Mfpa gjq;fis tiuaWj;jy;.
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kpd;gFnghUs; fiury; xd;wpd; flj;Jjpwidg; ghjpf;Fk; fhuzpfisf;

fye;JiuahLjy;. (nrwpT> ntg;gepiy kpd;gFnghUspd; jd;ik)

jug;gl;Ls;s juTfisg; gad;gLj;jp ntt;NtW ePu; khjpupfspd; flj;Jjpwid

xg;gpLjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;Ls;s ,urhadg;gjhu;j;jq;fis td;kpd;gFnghUs;> nkd;kpd;gFnghUs;>

kpd;gfhg;nghUs; vdg; ghFgLj;Jk; jpwid kjpg;gply;.

mtw;iw kpd;flj;jpfs;> mad;flj;jpfs; vd tifg;gLj;Jk; jpwd;fisf;

kjpg;gply;.
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Nju;r;rp kl;lk; 13.2: rkepiyapYs;s  kpd;tha;fs;  gw;wpAk;>  mtw;Wld;

njhlu;Gila kpd; tha;j;jhf;fq;fs; gw;wpAk; Muha;thu;.

ghlNtisfs; : 06

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

cNyhf - cNyhf mad; kpd;tha; xd;wpd; glj;ij tiuthu;.

nghJthd cNyhf - cNyhf mad; kpd;tha;fSf;F cjhuzq;fisf;

nfhLg;gjd;%yk; kpd;tha; jhf;fq;fis  vOJthu;.

kpd;tha; xd;wpw;Fk; mjd; fiurypw;Fkpilapyhd mOj;j NtWghL kpd;

thapw;Fk; mjd; kpd;gFnghUs; njhLifAWk; gug;gpw;FkpilNa epiyj;

jpUf;Fk; vd tpgupg;ghu;. (electrode / electrolyte interface)

ntt;NtW tifahd kpd;tha;fis (thA kpd;tha;fs;> cNyhf - cNyhf

mad; kpd;tha;fs;> cNyhf - fiuahj cg;Gfs; kpd;tha;fs;> jho;Njw;W

kpd;tha;fs;) tpsf;Fthu;.

ntt;NtW tifahd kpd;tha;fSf;fhd kPSk; kpd;tha; jhf;fq;fis

vOJthu;.

epak kpd;thia tiuaWg;ghu;.

epakf; FwpaPLfis cgNahfpj;J kpd;tha;fisf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

cNyhf - cNyhf mad; kpd;tha; xd;iw  vt;thW  mikf;fyhk;  vd

tpsf;Fjy;.

nghUj;jkhd cjhuzq;fs; %yk; cNyhf - cNyhf mad; kpd;tha;fspd;

glj;ij tiujy;.

epak cNyhf - cNyhf mad; kpd;thia tiuaWj;jy;.

cNyhfj;jpw;Fk; mjd; mad;fiurYf;FkpilNa (kpd;gFnghUl; fiury;)

vt;thW mOj;j NtWghL  cUthf;fg;gLfpd;wJ vdTk; mjid Neubahf

msf;fKbahJ vdTk; tpgupj;jy;.

Vd; kpd;tha; mOj;jNtWghl;il Neubahf msf;fKbahJ vd tpsf;Fjy;.

epak kpd;thia epak epge;jidfisf; Fwpj;Jf; fhl;Ltjd; %yk;

tiuaWj;jy;.
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ntt;NtW tifahd kpd;tha;fis mwpKfk; nra;jy;.

cNyhfk; - fiuahj cg;Gf;fs;

thA kpd;tha;fs; (O
2
, H

2
, Cl

2
)

jho;j;Njw;W kpd;tha;fs;;

vt;thW NkNyAs;s kpd;tha;fisj; jahupf;fyhk; vdg; nghUj;jkhd

cjhuzq;fisg; gad;gLj;jp tpsf;Fjy;.

vt;thW NkNyAs;s kpd;tha;fspw;F miu kpd;tha;j; jhf;fq;fis vOjyhk;

vd tpsf;Fjy;.

kpd;tha;fspd; epakf;FwpaPLfis tiuaWj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

toq;fg;gLk; ntt;NtW tifahd kpd;tha;fspd; glj;ij tiuAk; jpwd;>

kpd;tha;fspy; eilngWk; miu-mad; jhf;fq;fis vOJk; jpwd;> epakf;

FwpaPLfis vOJk; Mw;wy; Nghd;wtw;iw kjpg;gply;.
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Nju;r;rp kl;lk; 13.3 : kpd; ,urhadf; fyq;fspd; ,ay;Gfisj; jPu;khdpg;ghu;.

ghlNtisfs; : 15

fw;ww;NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jput re;jp> cg;Gghyk; gpupifahf;fp (seperator) Mfpatw;wpd; cgNahfq;fisf;

$Wthu;.

jputre;jp mw;w fyj;jpw;F cjhuzq;fisj; jUthu;.

kpd;tha; xd;wpd; kpd;tha; mOj;jk; vd;Dk; gjj;ij tpgupg;ghu;.

epak Ijurd; kpd;thia xU khw;Nww;W kpd;thahf (Reference electrocle)

mwpKfg;gLj;Jthu;.

xU kpd;thapd; epak kpd;tha; mOj;jj;ij tiuaWg;ghu;.

xU kpd;thapd; epak kpd;tha; mOj;jj;ij vt;thW mstplyhk; vd

tpsf;Fthu;.

kpd;tha; mOj;jj;ijg; ghjpf;Fk; fhuzpfisfr; $Wthu;.

nts;sp - nts;sp FNshiul;L kw;Wk; fNyhky; kpd;thiag; nra;Kiw

uPjpapyhd khw;Nww;W (Practial reference electrocles) kpd;tha;fshff; $Wthu;.

kpd; ,urhadf; fyq;fSf;fhd cjhuzj;ij tiuglq;fSld; nfhLg;ghu;.

epak tpjpfSld; kpd;dpurhadf; fyj;jpd; tof;fkhd FwpaPLfis

(conventional  notations) Kd;itg;ghu;.

vspa kpd;dpurhadf; fyq;fSf;fhd kpd; tha;j; jhf;fq;fis vOJthu;.

kpd;dpaf;ftpir vd;Dk; gjj;ij tiuaWg;ghu;.

kpd;dpaf;ftpir njhlu;ghd vspa fzpg;Gf;fisj; jPu;g;ghu;.

kpd;dpaf;f tpiriag; ghjpf;Fk; fhuzpfis tpgupg;ghu;.

md;whl tho;f;ifapy; gad;gLk; fyq;fisg; ngauply;. (,yf;fpshQ;rpf;

fyk; <aNrkpg;Gf;fyk;)

lhdpay; fyj;jpd; glj;ij tiuthu;.

epak kpd;tha; mOj;jq;fis cgNahfpj;J kpd; ,urhadj; njhliuf;

fl;bnaOg;Gthu;.

cNyhfq;fspd; ,Uf;if> gpupj;njLg;G Kiw> ,urhad ,ay;Gfs; vd;gd

tw;iw kpd; ,urhadj; njhlupy; mtw;wpd; epiyfSld; njhlu;GgLj;jp

tpgupg;ghu;.

kpd;dpurhadj; njhlupy; rhjhuzkhff; (nghJthf) fpilf;ff;$ba cNyhfq;

fspd; rhu;epiyiag; gupNrhjid uPjpahfj; Jzpthu;.

Ma;T$lj;jpy; epak Ag(s),  AgCl(s) / Cl-(aq) kpd;thiaj; jahupg;ghu;.
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ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

kpd;thnahd;wpd; kpd;tha; mOj;jk; vd;Dk; gjj;ij tiuaWj;jy;.

epak Ijurd; kpd;thia tiuaWj;jy;.

khw;Nww;W kpd;thahf epak Ijurd; kpd;thia> mjd; Kf;fpaj;Jtj;ijr;

Rl;bf; fhl;Ltjd; %yk; tpsf;fpr; nrhy;Yjy;.

kpd;tha; xd;wpd; epak kpd;tha; mOj;jk; (E0) vd;Dk; gjj;ij tiuaWj;jy;.

vt;thW kpd;tha; xd;wpd; epak kpd;tha; mOj;jj;ij epak Ijurd;

kpd;tha; xd;iwg; gad;gLj;jp msf;fyhk; vd tpsf;Fjy;.

epak kpd;tha; mOj;jj;ijg; ghjpf;Fk; fhuzpfisf; fye;JiuahLjy;.

epak Ijurd; kpd;thia xU khw;Nww;W kpd;thahfg; gad;gLj;Jtjw;Fg;

gjpyhf epak nts;sp - nts;spFNshiul;L kpd;thapd; mikg;igg;

nra;Kiw uPjpapyhd khw;Nww;W  kpd;thahff; nfhLj;jy;.

vt;thW kpd;dpurhadf; fyj;ij mikf;fyhk; vdTk; mjid vt;thW

tiuglj;ijg; gad;gLj;jp vLj;Jf; $wyhk; vdTk; tpsf;Fjy;.

jputr;re;jp kw;Wk; jputr;re;jpapy;yhj kpd;dpurhadf; fyq;fis tpsf;Fjy;.

kpd;dpurhadf; fyk; xd;wpd; mNdhl; kw;Wk; fNjhl; Mfpatw;wpd; kpd;tha;j;

jhf;fq;fis vOJjy;.

fzprkhd cjhuzq;fisg; gad;gLj;jp kpd;dpurhadf; fyk; xd;wpd; epakf;

FwpaPl;il mwpKfk; nra;jy;.

kpd;dpurhadf; fyk; xd;wpd; kpd;dpaf;ftpir vd;Dk; gjj;ij>

E
fyk;

=   E
(fNjhl;L)

-   E
(mNdhl;L)

vd;Dk; rkd;ghl;bdhy; mwpKfk; nra;jy;.

kpd;dpurhadf; fyk; xd;wpd; kpd;dpaf;ftpiriag; ghjpf;Fk; fhuzpfisf;

fye;JiuahLjy;.

ntt;NtW tifahd kpd;dpurhadf; fyq;fspd; epak kpd;dpaf;ftpirg;

(E
fyk;

)  ngWkhdq;fis xg;gply;.

vt;thW ntt;NtW kpd;thapd; epak kpd;tha; mOj;jg; ngWkhdq;fisg;

gad;gLj;jp kpd;dpurhadj; njhliuf; fl;bnaOg;Gjy; vt;thW vd tpsf;Fjy;.

kpd;dpurhadj; njhlupy; cNyhfq;fspdJk; mNyhfq;fspdJk; epiyf;Fk;

mtw;wpd; gpupj;njLg;G Kiwfspw;Fkhd njhlu;ig tpgupj;jy;.

nghUj;jkhd gupNrhjidfs;:

rhjhuzkhfg; ngwf;$ba cNyhfq;fspd; kpd;dpurhadj; njhlupYs;s

rhu;epiyiag; gupNrhjid uPjpahfj; jPu;khdpj;jy;.

epak Ag(s) , AgCl(s) / Cl-(aq) kpd;thiaj; jahupj;jy;.
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fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

kpd;dpurhadf; fyq;fSf;fhd gpd;tUk; tpdhf;fisf; nfhLg;gjd; %yk;

mwpit kjpg;gply;. (Mg2+(aq)   /  Mg(s)  kw;Wk; Zn2+(aq)   /  Zn(s) epak kpd;tha;

fspd; E  ngWkhdq;fisf; nfhLj;jy;)

epak Mg kpd;thahYk; epak Zn kpd;thahYk; jahupf;fg;gl;l kpd;dpurhadf;

fyj;ijf; fUJf.

1. NkNyAs;s fyj;jpd; epakf; FwpaPl;il vOJf.

2. fNjhl;bYk; mNdhl;bYk; eilngWk; miuf;fyj;jhf;fq;fis vOJf.

3. fyj;jhf;fj;ij vOJf.

4. fyj;jpd; vjpu;KidT vJ?

5. fyj;jpd; Neu;KidT vJ?

6. fyj;jpd; E If; fzpf;f.



101

Nju;r;rp kl;lk; 13.4 : kpd;gFgGr; nra;Kiwapd;NghJ g+u;j;jp nra;a

Ntz;ba Njitfis ,dq;fhZthu;. mj;Jld;

guNlapd;  khwpypia cgNahfpj;Jf; fzpj;jy;fis

Nkw;nfhs;Sthu;.

ghlNtisfs; : 08

fw;ww;NgWfs;:

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

kpd;gFg;ig tiuaWg;ghu;.

kpd;gFg;gpd; jj;Jtq;fis tpgupg;ghu;.

vspa kpd;gFg;Gj;njhFjpfspd; tpisTfis vjpu;T $Wthu;.

guNlapd; khwpypia mbg;gilahff; nfhz;l vspa fzpg;Gf;fisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

kpd;gFg;G vd;Dk; gjj;ij tiuaWj;jy;.

kpd;gFg;gpd; jj;Jtq;fisf; fye;JiuahLjy;.

rlj;Jtkhd> nray;jpwDila kpd;tha;fisg; gad;gLj;jp ntt;NtW

tifahd kpd;gFg;Gj; njhFjpfis tpsf;Fjy;.

cUfpa Nrhbak; FNshiul;bd; kpd;gFg;G.

Nrhbak; FNshiul;iul;L ePu;f;fiuriy kw;Wk; nrg;G ry;Ngw;W ePu;f;

fiuriy nrg;G kpd;tha;fisg; gad;gLj;jp kpd;gFj;jy;.

kpd;gFg;gpd;NghJ ngwg;gLk; tpisTfis vt;thW vjpu;T $wyhk; vdf;

fye;Jiuahly;;.

kpd;gFg;Gj; njhlu;ghd fzf;Ffisg; guNlapd; kpd;gFg;G tpjpfisg;

gad;gLj;jp vt;thW jPu;f;fyhk; vd tpsf;Fjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

jug;gl;Ls;s kpd;gFg;Gr; nraw;ghl;bd;NghJ ngwg;gLk; nghUj;jkhd tpisT

fis vOJk; jpwid kjpg;gply;.

guNlapd; khwpypiag; gad;gLj;jp  kpd;gFf;Fk;NghJ kpd;dpwf;fg;gLk;

%yfq;fspd; jpzpitf; fzpf;Fk; jpwidf; fzpg;gply;.
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myF 14 - njhopw;rhiyfSk; #oy;khrhf;fKk;

Nju;r;rp 14.0 : Nju;e;njLf;fg;gl;l  ifj;njhopy;fspd;  gpuNahfq;fis

tpsq;FtJld;> mtw;wpd; jj;Jtq;fisAk; EZfp

Muha;tJld;> ifj;njhopy; khrhf;fpfisAk; ;

,dq;fhz;ghu;.

Nju;r;rp kl;lk; 14.1 : s njhFg;G %yfq;fs; kw;Wk;> mtw;wpd; Nru;it fspd;

cw;gj;jp> gad;fs; vd;gtw;iw EZfpaha;thu;.

ghlNtisfs; : 11

fw;ww; NgWfs;:

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

Xu; ,urhadf; ifj;njhopiy tbtikg;gjw;Fj; Njitahd mbg;gilf;

fhuzpfis gl;baw;gLj;Jthu;.

xU ifj;njhopypy; ,aw;ifahf mikAk; %yg;nghUl;fisj; njupT

nra;Ak; nghOJ ftdj;jpw; nfhs;s Ntz;ba fhuzpfis tpgupg;ghu;.

kfdPrpak;> Nrhbak; Ijnuhl;irl;L (nkd;rt;T fyKiw)> Nrhbak; fhgNdw;W

(Nrhy;Nt Kiw) Mfpatw;wpd; cw;gj;jp> cgNahfq;fs;> mk;KiwfSld;

njhlu;ghd ngsjPf ,urhadj; jj;Jtq;fs; ahtw;iwAk; gad;ghLfisAk;

tpgupg;ghu;.

rtu;f;fhu khjpupfis Ma;T$lj;jpy; jahupg;gJld; mjd; juj;ij vt;thW

Nkk;gLj;jyhk; vdTk; tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

fye;Jiuahly; %yk; #o cs;s gug;gpy; ,urhadf; ifj;njhopw;rhiyfs;

epWtg;gl;Ls;sjh vd mwpjy;.

,yq;ifapy; jw;NghJ ,Uf;Fk; ifj;njhopw;rhiyfspd; ngau;fisf;

$Wk;gb khztu;fis tpdTjy;.

Xu; ,urhad ifj;njhopw;rhiyia tbtikf;fj; Njitahd fhuzpfs;

gw;wpf; fye;JiuahLjy;.

xU ifj;njhopYf;fhd %yg;nghUisj; njupT nra;Ak;nghOJ ftdj;jpw;

nfhs;s Ntz;ba fhuzpfis tpgupj;jy;.

fly; ePiu %yg;nghUshff; nfhz;l fwpAg;gpd; (common salt) cw;gj;jpapd;

NghJ ngwg;gLk; jha; jputj;jp (bittern)ypUe;J kf;dPrpa cNyhf gpupj;njLg;G

KiwapYs;s ngsjPf - ,urhad jj;Jtj;ij (Dow process) tpsf;Fjy;.
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kf;dPrpaj;jpd; cgNahfj;ijg; gl;bay;gLj;Jjy;.

nkd;rt;T - fy> Nrhbak; Ijnuhl;irl;L jahupg;gpd; topKiwfisAk;

mjpy;; mlq;fpAs;s ngsjPf - ,urhadj; jj;Jtj;ij tpsf;Fjy;.

Nrhbak; Ijnuhl;irl;bdJk; mjd; cw;gj;jpapd; gf;f tpisnghUl;fspdJk;

cgNahfq; fis tpgupj;jy;.

Nrhy;Nt Kiw Nrhbak; fhgNdw;Wj; jahupg;gpd; topKiwfisAk; mjpy;

mlq;fpAs;s ngsjPf - ,urhad jj;Jtq;fisAk; tpsf;Fjy;.

Nrhbak; fhgNdw;wpd; cgNahfq;fisf; $Wjy;.

Nrhbak; fhgNdw;Wj; jahupg;gpy; cUthFk; gf;f tpisTfis kPs;gad;gLj;J

jypd; mD$yq;fisAk; $Wjy;.

rtu;fhuk; jahupg;G nrad;KiwiaAk;> mjpy; mlq;fpAs;s ngsjPf ,urhad

jj;Jtj;ijAk; tpsf;Fjy;.

rtu;f;fhu cw;gj;jpapy; cUthFk; gf;f tpisnghUs; fpsprNuhypd;

cgNahfq;fis Kd;itj;jy;.

nghUj;jkhd gupNrhjidfs;:

Ma;T $lj;jpy; rtu;f;fhuj; jahupg;G.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

khztu;fisf; FOf;fshfg; gpupj;J> fw;w ifj;njhopy;fs; njhlu;ghd

topKiw ml;ltiz (flow chart) I fl;bnaOg;Gk; Mw;wiyf; fzpg;gpLjy;.
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Nju;r;rp kl;lk; 14.2 : p FO %yfq;fisAk; mtw;wpd; Nru;itfspdJk;

cw;gj;jp KiwfisAk; cgNahfq;fisAk;  EZfp

aha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

mNkhdpah> iej;jpupf; mkpyk;> ry;g+upf; mkpyk; Mfpatw;wpd; cw;gj;jpAld;

njhlu;ghd ngsjpf ,urhadj; jhf;fq;fis tpaupg;ghu;. mtw;wpd;

gad;fisAk; $Wthu; / ,dq;fhz;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Vgu; Kiw mNkhdpah jahupg;gpw;fhd cw;gj;jpr; nrad;KiwiaAk;> mjpy;

mlq;fpAs;s ngsjPf ,urhadj; jj;Jtj;ijAk; fye;JiuahLjy;.

mNkhdpahtpd; cgNahfj;ijf; $Wjy;.

x];thy;l; Kiw iej;jpupf;fkpyj;jpd; cw;gj;jp nrad;KiwapidAk; mjpy;

mlq;fpAs;s ngsjPf - ,urhadj; jj;Jtj;ijAk; fye;JiuahLjy;.

iej;jpupf;fkpyj;jpd; cgNahfq;fis vLj;Jiuj;jy;.

njhLif Kiw ry;g+upf;fkpyj; jahupg;gpidAk;> mjpy; mlq;fpAs;s ngsjPf

- ,urhad jj;Jtq;fisAk; fye;JiuahLjy;.

ry;g+upf;fkpyj;jpd; cgNahfq;fis vLj;Jiuj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

Ijurd;> iejurd;> xl;rprd; Mfpa %yg;nghUl;fis cgNahfpj;J

mNkhdpak; iej;jpNuw;W khjpupiaj; njhFg;gjw;fhd rkd;nra;j rkd;ghl;il

vOJtjw;fhd Mw;wiyf; fzpg;gpLf.
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Nju;r;rp kl;lk; 14.3 : d FO  %yfq;fspdJk;  mtw;wpd;  Nru;itfspdJk;

cw;gj;jpiaAk; cgNahfq;fisAk; EZfpaha;thu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

ijj;Njdpak; <nuhl;irl;L (titanium dioxide) cw;gj;jpiaAk; ,k;Kiwfspy;

rk;ge;jg;gl;l ngsjPf ,urhadj; jj;Jtq;fis ,dq;fhz;ghu;.

ijj;Njdpak; <nuhl;irl;bd;; gad;fis tpgupg;ghu;.

CJiy Kiw ,Uk;G gpupj;njLg;gpy; mjd; cw;gj;jpf;fhd ngsjpf ,urhadj;

jj;Jtq;fistpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

ijj;Njdpa %ytsj;ijAk;> mit ,yq;ifapy; fhzg;gLk; gpuNjrq;fis

Ak; gw;wp tpdTf.

c&j;ijapypUe;J ijj;Njdpak; <nuhl;irl;bd; gpupj;njLg;gpd; gbKiwfis

tpsf;fp> ijj;Njdpaj;jpd; gad;fisr; Rl;bf; fhl;Lf.

,Uk;G gpupj;njLg;gpd; Kf;fpa gbKiwfis tpsf;Ff.

,Uk;gpd; cgNahfq;fis vLj;Jiuf;f.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

ehshe;j tho;tpy; ijj;Njdpak;> ijj;Njdpak; <nuhl;irl;L> ,Uk;gpd;

cgNahfq;fis vOJk;gb gzpj;J kjpg;gpLf.
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Nju;r;rp kl;lk; 14.4 : gy;gFjpa gjhu;j;jq;fspd; ,urhadj;ij EZfp

aha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

gy;gFjpaq;fs;> xUgFjpaq;fs;> kPz;LtUk; myFfs; (repeating units) Mfpa

tw;iw mwpKfg;gLj;Jthu;.

cjhuzq;fSld; gy;gFjpaq;fis ,aw;ifg; gy;gFjpak;> njhFg;Gf;Fupa

gy;gFjpak; vdg; ghFgLj;Jthu;.

gy;gFjpaq;fis mit cUthFk; gy;gFjpaj; jhf;f mbg;gilapy; $l;ly;>

xUq;fy; vdg; ghFgLj;Jthu;.

fl;likg;Gfs; (xUgFjpak;> gy;gFjpak;>kPz;LtUk; myFfs;);> ,ay;Gfs;>

cgNahfq;fs; Mfpatw;iwj; jug;gl;l cjhuzq;fspy; ,dq;fhz;ghu;.

gpsh];upf; Nru;f;iffspd; (Plastic additires) tiffis tpgupj;J> #oy;

tpisitf; (environmental  effect) f; $Wthu;.

,aw;if wg;gupd; fl;likg;G> ,ay;Gfs; cgNahfq;fis tpgupg;ghu;.

wg;gupd; ty;fidRg;gLjy; nrad;Kiwia tpgupg;ghu;.

wg;gu;ghy; xUq;nfhl;ly; jpuSif nrad;Kiwia tpgupj;J> mjid vt;thW

jLf;fyhk; vd tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

ehshe;j tho;f;ifapy; gad;gLk; gy;gFjpaq;fs; gw;wpa Kd;dwpit tpdTjy;.

Nkw;$wpa gy;gFjpaq;fis ntt;NtW ,ay;Gfis mbg;gilahff; nfhz;L

tifg;gLj;jy;.

xUgFjpaj;ijAk; kPs;; myFfisAk; tpsf;fpg; gy;gFjpaj;ij mwpKfg;

gLj;Jjy;.

njhFg;Gg; gy;gFjpaq;fis mit cUthFk; Kiwapd; mbg;gilapy;>

$l;ly; gy;gFjpak; (addition polymers), xLq;fy; gy;gFjpak; (condensation

polymers) vd  tifg;gLj;Jjy;.

nghUj;jkhd jhf;fq;fis cgNahfpj;J nghypj;jPd; (polythene),  nug;Nyhd;

(teflan), nghyp];iuwPd; (polystyrene) Nghd;wit $l;lw; gy;gFjpaq;fs; vd

mwpKfg;gLj;Jjy;.

njhlu;Gila (relevant) jhf;fq;fis cgNahfpj;J xLq;fy; gy;gFjpaq;fs;

ieNyhd;> nghypvRj;ju; Mfpatw;iw mwpKfk; nra;jy;.

Kg;gupkhz gy;gFjpaj;jpw;F cjhuzkhf Ngf;iyw;wpd; fl;likg;igf;

nfhLj;jy;.
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Nkw;$wg;gl;l gy;gFjpaq;fspd; cgNahfq;fisr; Rl;bf; (Indicate) fhl;Ljy;.

gy;gFjpahf;fj;jpd;NghJ mtw;wpd; ,ay;Gfis tpUj;jp nra;ag; gad;gLk;

Nru;f;iffs; (additives),epug;gpfs; (fillers), gpsh];upf; epwg; g+r;Rfs;  (plastiinges

coloring)> jP jilfs;  (fire resistance) Mfpatw;wpidg; gw;wpf; fye;JiuahLjy;.

gy;gFjpaq;fis cgNahfpg;gjhy; #oypy; Vw;gLk; tpisT gw;wpf; fye;Jiu

ahLjy;.

,aw;if ,wg;gu; Xu; ,aw;ifg; gy;gFjpak; vd mwpKfg;gLj;Jjy;.

,wg;gupd; fl;likg;ig cgNahfpj;J kPs;jfTj; jd;ikia (elasticity)

tpsf;Fjy;.

,wg;gupd; nghwpKiw ,ay;ig (mechanical properties) mjpfupg;gjw;F

ty;fidRg;gLj;jy; xU nra;Kiw vdf; $wp> ty;fidRg;gLj;jy; Kiwia

tpsf;Fjy;.

,wg;gu; ghypd; mikg;Gf; $WfisAk; ,wg;gu; ghy; xUq;nfhl;Lk; nrad;

KiwiaAk;> mjid vt;thW jLf;fyhk; vd;gijAk; tpsf;Fjy;.

,wg;gu; ghiy xUq;nfhl;lr; nra;tjhy; jpz;k wg;giug; ngwyhk; vd

(Emphasis)  mOj;jpf; $Wjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

nghypj;jPd;> nug;Nyhd;> PVC Mfpatw;wpd; xU gFjpaq;fisAk;> kPs;myF

fisAk; ,dq;fhZk; Mw;wiyf; kjpg;gpLjy;.

gy;gFjpaq;fspd; cgNahfq;fis vOJk; Mw;wiy kjpg;gpLjy;.
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Nju;r;rp kl;lk; 14.5 : jhtug;gFjpfis mbg;gilahff; nfhz;l ,urhadf;

ifj;njhopy;fs;  rpytw;iw EZfp Muha;thu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jhtuq;fs; GJg;gpf;ff;$ba %yg;nghUl;fs; vd tpgupg;ghu;.

FSf;NfhrpypUe;J vjNdhy;> tpdhfpup Mfpatw;wpd; cw;gj;jpf;fhd

jhf;fq;fis tpgupg;ghu;.

capu; Bry; (Biodiesel) cw;gj;jpia tpgupg;ghu;.

rhw;Wj; ijyq;fisj; jhtuq;fspd; Mtpg;gwg;Gf; $Wfspd; rpf;fyhd fyit

vd tpgupg;ghu;.

rhw;Wj; ijyj;ijg; gpupj;njLg;gjw;Fg; gad;gLk; nfhjpePuhtp fha;r;rp tbg;gpd;

jj;Jtq;fis tpsf;Fthu;.

vjNdhy;> tpdhfpup> rhw;Wj;ijyk;> capu; Bry;; (Biodiesel) Mfpatw;wpd;

gad;fis ,dq;fhz;ghu;.

Ma;T$lj;jpy; fWth ,iyapypUe;J fWth ijyj;ijg; gpupj;njLg;ghu;.

kuf;fwp vz;nzapypUe;J capu; vupnghUis Ma;T$lj;jpy; jahupg;ghu;.

Ma;T$lj;jpy; tpdhfpupapYs;s mrw;wpf; mkpyj;jpd; rjtPjj;ijj; Jzpthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

jhtuq;fspy; ,Ue;J gpupj;njLf;ff;$ba ,urhadg; gjhu;j;jq;fs; gw;wp

Kd;dwpit (Check) guPl;rpj;jy;.

jhtuq;fs; GJg;gpf;ff;$ba %yg;nghUl;fs; vd mOj;jpr; (Emphasis)$Wjy;.

vjNdhy;> tpdhfpup Mfpatw;iw cw;gj;jp nra;ag; gad;gLj;jf;$ba jhtug;

gjhu;j;jq;fs; gw;wp tpdTjy;.

vjNdhy;> tpdhfpup Mfpatw;wpd; jahupg;Gg; gbfis> njhlu;Gila ,urhadj;

jhf;fq;fis cjtp nfhz;L tpsf;Fjy;.

jhtuq;fspypUe;J capu; Bry; (Biodisel)jahupg;G gw;wpa gbfis tpsf;Fjy;.

capu; Bry; tUq; fhyj;jpy; rf;jp neUf;fb (Cricis) f;F xU jPu;T vdf;

$wp mjd; ed;ikfs; gw;wpf; fye;JiuahLjy;.

fWth ,iyfspypUe;J fWth ijyk; nfhjpePuhtp tbj;jy; %yk; gpupj;

njLf;fg;gLfpd;wJ vd tpsf;Fjy;.

rhw;Wj; ijyq;fshdit ntt;NtW Mtpg;gwg;Gs;s $Wfspd; fyitnad

fUjyhk; vd mOj;jpf; $Wjy;.

rhw;Wj; ijyq;fspd; cgNahfq;fis tpsf;Fjy;.
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nghUj;jkhd gupNrhjidfs;:

fWth ,iyapypUe;J fWth ijykhjpupia nfhjp ePuhtp fha;r;rp tbfl;ly;

%yk; gpupj;njLj;jy;.

tpdhfpupapYs;s mrw;wpf; mkpyj;jpd; tPjj;ijj; Jzpjy;.

capu; Bry; khjpupiaj; jahupj;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

gpd;tUk; gpur;rpid khjpupfis toq;Ftjd; %yk; tpdhfpup khjpupapYs;s

CH
3
COOH ,d; nrwpitf; fzpf;Fk; khztu;fis mwpTWj;jp khztu;fis

kjpg;gpLf.

   c   c   c   c   c+k;:-k;:-k;:-k;:-k;:- tpdhfpup khjpupapd; 25 cm3 mse;njLj;J 250 cm3fha;r;rp tbj;j

ePiur; Nru;j;J Ijhf;fg;gl;lJ. 0.1 mol dm-3 Nrhbak; Ijnuhl;

irl;Lld; Nkw; jahupf;fg;gl;l 25 cm3 epakpf;fg;gl;lJ. mstp

thrpg;G 16 cm3.

(1) tpdhfpup khjpupapd; nrwpitf; fzpf;f.

(2) khjpupapd; mkpyj;jpd; E}w;WtPjj;ijf; fzpf;f.

(3) ,t; epakpg;gpw;F cfe;j fhl;bia (indicate),dq;fhl;Lf.
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Nju;r;rp kl;lk; 14.6 : ifj;njhopw;rhiyfspd; ntspNaw;wj;jpdhy; Vw;gLk;

tsp khrhf;fj;jpd; ,urhadk;.

ghlNtisfs; : 07

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

tspapd; gz;gwp uPjpahd gukhdq;fis (CO
x
, NO

x
, SO

x
, C

x
H

y
msT)

tpsf;Fthu;.

mkpy kioapd; ,urhadj;ijAk;> #oypy; mjd; tpisitAk; tpgupg;ghu;.

xsp ,urhad Gfhupd; ,urhadj;ijAk;> #oypy; mjd; tpisitAk;

tpsf;Fthu;.

XNrhd; gil eyptiljypd; ,urhadj;ijAk; #oypy; mjd; tpisitAk;

tpsf;Fthu;.

gr;ir tPl;L tpistpd; ,urhadj;ijAk;> g+Nfhsntg;gkhjy;> mtw;wpd;

#oy; kPjhd tpisT Mfpatw;iw tpsf;Fthu;.

tsp khrhf;fj;ij ,opthf;Ftjw;fhd Kd;ndr;rupf;if mstPLfis

tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

SO
X
, NO

X
> CO

X
Jzpf;if gjhu;j;jq;fs; Mfpad thA khrhf;fpfspd;

msg;ghd;fs; - gukhdq;fs; vdg;  ngaupLjy;.

mkpy kio gw;wpa Kd;dwpit tpdTjy;.

mkpy kio cUthf;fj;jpy; gq;Fnfhs;Sk;  thA khrhf;fpfisg;  (SO
X
,

NO
X
) ngaupLjy;.

njhlu;Gila ,urhadj; jhf;fq;fisf; fUjp vt;thW mkpy kio Nkw;$wpa

khrhf;fpfspypUe;J cUthfpd;wJ vd tpsf;Fjy;.

mkpy kio #oypy; Vw;gLj;Jk; tpisitf; fye;JiuahLjy; (Njitg;gl;l

,lq;fspy; njhlu;Gila jhf;fq;fis ,dq;fhl;Ljy;.)

xsp ,urhadg;  Gfhiug; ghjpf;Fk; fhuzpfisf;(rpe;jpj;J) fUj;jpw;  nfhz;L

(consider)  xsp ,urhadg; Gfhiu tpsf;Fjy; mij ,dq;fhZk;

topKiwia tpsf;Fjy;.

Nkw;$wpa nrad;Kiwapd; (process)NghJ eilngWk; jhf;fq;fis vOJjy;.

#oy;> gjhu;j;jq;fs;> kdpjdpd; cly;eyk; Mfpatw;wpd; kPJ xsp ,urhadg;

Gfhupdhy; cz;lhFk; jPq;fhd tpisTfisf; fye;JiuahLjy;.

XNrhd; gil eyptiljYld; njhlu;Gila ,urhadj;ij tpsf;Fjy;.

XNrhd; gil eypthf;fj;jpw; gq;Fnfhs;Sk; thAf;fs; gw;wpf; fye;Jiu

ahLjy;.
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#oypd; kPJ XNrhd; gil eypthf;fj;jpdhy; Vw;gLk; jhf;fj;ij (impact)

tpahg;gpak; nra;jy;.

gr;ir tPl;L tpisT gw;wpa Kd;dwpit tpdhTjy;.

gr;ir tPl;L thAf;fspd; msT mDkjpf;ff;$ba (permissible level) kl;lj;ij

tpl mjpfupf;Fk; nghOJ vt;thW g+Nfhsk; ntg;gkhjy; Vw;gLfpwJ vd

tpsf;Fjy;.

g+Nfhsk; ntg;gkhjypdhy; #oypy; Vw;gLk; tpisTfis tpsf;Fjy;.

thA khrhf;fpfis ,opthf;Ftjw;F> ifj;njhopw;rhiyfspdhy; ifahsg;

gLk; Kd;ndr;rupf;iffs; (precautions) gw;wp tpahf;fpahdk; nra;jy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

khztu;fis ehd;F FOf;fshfg; gpupj;J mkpykio> gr;irtPl;L tpisT>

XNrhd;gil eyptiljy;> xspapurhadg;Gfhu; vd;git Kd;itf;fg; gzpj;J

mj;jpwid kjpg;gpLjy;. (xU FOtpw;F xU jiyaq;fk;)
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Nju;r;rp kl;lk; 14.7 : ePupd; ,urhadk; - njhopw;rhiy ntspNaw;wj;jhy; ;

ePiu khrilar; nra;jy; gw;wp tpsf;Fthu;.

ghlNtisfs; : 15

fw;ww; NgWfs; :

khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:khztu;fshy; ntspf;fhl;lg;gl Ntz;bad:

jug;gl;l ePu; khjpupapdJ gz;gwpuPjpahd gukhdq;fs; pH, ntg;gepiy>

flj;Jjpwd;> fyq;fy; jd;ik> td;ik> ePupy; fiue;Js;s xl;rprd; (DO),

COD (,urhadj; Njitf;Fupa xl;rprd;) vdg; ngaupLthu;.

jug;gl;l khrhf;fg;gl;l ePu; khjpupapdJ ngsjpf msg;ghd;fs; (gukhdq;fs;)

pH, ntg;gepiy> flj;Jj;jpwd;> fyq;fy;jd;ik> td;ik Nghd;wtw;iw

gjpT nra;thu;.

NO
3
-, PO

4
3- Mfpatw;wpdhy; Vw;gLk; ew;Nghrizahf;fk;;> mJ njhlu;ghd

tpisTfisAk; (Eutophication) tpsf;Fthu;.

fiue;Js;s Nrjd khrhf;fpfspdhy; cz;lhFk; ghjpg;Gfis ,dq;fhz;ghu;.

ePu; khrhf;fj;jpw;Ff; fhuzkhd nghJthf ghu cNyhfq;fisAk;> #oypd;

kPJ mtw;wpd; jhf;fj;ijAk; ,dq;fhz;ghu;.

DO, COD Nghd;w ,urhadg; gukhdq;fisg; gad;gLj;jp vt;thW ePupd;

khrhf;fiy ,dq;fhzyhk; vd tpgupg;ghu;.

ePupd; khrhf;fj;ij mkpyj;jd;ik / %yj;jd;ik> ntg;g khrhf;fk;> fyq;fy;

jd;ik> ePupd;  td;ik Nghd;w ngsjpf gukhdq;fisf; nfhz;L tpsf;Fthu;.

njhopw;rhiy ntspaPLfshy; Vw;gLk; khrhf;fj;ijAk; ,opthf;Fk;

Kd;ndr;rupf;if mstPLfis tpgupg;ghu;.

ePupy; (ed;dPupy;) fiue;Js;s xl;rprdpd; msitg; gupNrhjid uPjpahfj;

Jzpthu;.

ghlj;ijj; jpl;lkplYf;fhd MNyhridfs;:

Vd; ePu;epiyfs; (Fsq;fs;> MWfs;> thtpfs;) rpyNtisfspy; ghrpapdhy;

%lg;gl;Lf; fhzg;gLfpd;wd vd khztu;fsplk; tpdtpj; jfty;fisr;

Nrfupj;jy;;.

pH ngWkhdk;> fyq;fy; jd;ik> ntg;gepiy> td;ik Mfpa gukhdq;fs;

(rhuhkhwpfs;) (parameters) ePupd; gz;igg; guprPypf;fg; (check) gad;gLj;jg;gLk;

gukhdq;fs; vd mwpKfk;  nra;jy;.

ew;Nghrizahf;fj;ij Vw;gLj;jf;$ba tif mad;fis mwpKfk; nra;jy;.

ePu; epiyfSf;Fs; vt;thW mt; mad;fs; Nru;f;fg;gLfpd;wd vd tpahg;gpak;

nra;jy;.

ew;Nghrizahf;fj;jpdhy; cz;lhFk; gpur;rpidfs; gw;wpf; fye;JiuahLjy;.
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njhopw;rhiyr; nrad;Kiwfspd;NghJ cz;lhFk; fopT ePupy; fiue;jpUf;ff;

$ba Nrjdg; gjhu;j;jq;fs; gw;wpf; fye;JiuahLjy;.

Nkw;$wg;gl;l nrad;Kiwahy; ePupd; gz;gpYk; #oypYk; Vw;gLj;Jk;

tpisit tpsf;Fjy;.

njhopw;rhiyfspd; fopT ePupy; fyf;fg;glf;$ba cNyhf mad;fs; gw;wpa

Kd;dwpit tpdTjy;.

cly; eyj;jpd; kPJk;> #oy; kPJk; ghukhd cNyhf mad;fspdhy; Vw;gLj;jg;

gLk; jPq;fhd tpisTfisf; fye;JiuahLjy;

fiue;Js;s xl;rprd; (dissolved  oxygen) (DO) ,urhad xl;rprd; Njit (COD)

 Mfpatw;iw tpsf;Fjy;.

ePu; khrhf;fj;ij ,opthf;fg; gad;gLj;jf;$ba Kd;ndr;rupf;if Kiwfisf;

fye;JiuahLjy;.

nghUj;jkhd gupNrhjidfs;:

tpq;yu; Kiw (Winkler method) %yk; gupNrhjid uPjpahf ePupy; fiue;Js;s

xl;rprdpd; msitj; Jzpjy;.

fzpg;gPl;bw;Fk; kjpg;gPl;bw;Fkhd MNyhridfs;:

khztu;fisf; FOf;fshfg; gpupj;J xt;nthU FOitAk; gpd;tUk; xU

njhopw;rhiyapd; #oypy; mr;nrad;Kiwapdhy; Vw;gLj;jg;gLk; tpisitAk;>

mtw;iw vt;thW Fiwf;fyhk; vdTk; Kd;dpiyg;gLj;Jk;gb gzpj;Jf;

fzpg;gpLjy;.

Vgu; Kiw %yk; mNkhdpahtpd; cw;gj;jp

njhLif Kiw %yk; ry;g+upf;fkpyj;jpd; cw;gj;jp

nkd;rt;T fy Kiw %yk; Nrhbak; Ijnuhl;irl;bd; cw;gj;jp

x];thy; Kiw %yk; iej;jpupf;fkpyj;jpd; cw;gj;jp

Nrhy;Nt Kiw %yk; Nrhbak; fhgNdw;wpd; cw;gj;jp


