


 

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

,urhadtpay;,urhadtpay;,urhadtpay;,urhadtpay;,urhadtpay;

nrad;Kiw mwpTiug;G topfhl;bnrad;Kiw mwpTiug;G topfhl;bnrad;Kiw mwpTiug;G topfhl;bnrad;Kiw mwpTiug;G topfhl;bnrad;Kiw mwpTiug;G topfhl;b

(2009 Mk; Mz;bypUe;J eilKiwg;gLj;jg;gLk;)

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

tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;
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,urhadtpay; gupNrhjidfs; njhlu;ghd,urhadtpay; gupNrhjidfs; njhlu;ghd,urhadtpay; gupNrhjidfs; njhlu;ghd,urhadtpay; gupNrhjidfs; njhlu;ghd,urhadtpay; gupNrhjidfs; njhlu;ghd

Mrphpah; ifNaLMrphpah; ifNaLMrphpah; ifNaLMrphpah; ifNaLMrphpah; ifNaL

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

(2009 Mk; Mz;bypUe;J eilKiwg;gLj;jg;gLk;)

©  Njrpa fy;tp epWtfk;

   Kjyhk; gjpg;G - 2011

tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiw

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;



gzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jp

Gjpa fy;tp kWrPuikg;gpd; fpo; mwpKfk; nra;g;gl;l f.ngh.j cau;ju ,urhadtpay;

ghlj;jpl;lj;jpw;Fupa nrad;Kiw nraw;ghLfs; njhlufk; ,q;F jug;gl;Ls;sJ.

tFg;giw fw;wy; fw;gpj;jy;; nrad;Kiwapd; NghJ nrad;Kiwr; nraw;ghLfis

nra;jyhdJ vz;zf;fU miltpw;F ,d;wpaikahjJ. mj;NjhL khztu; FOf;fshfr;

Nru;e;J nraw;gLk; NghJ mtu;fsJ nkd; jpwd;fs; ( Soft skills) tpUj;jpailAk;.

tFg;giwapy; khztu; ikakhd tifapy; gpur;rpidfis mbg;gilahff; nfhz;L

nrad;Kiwr; nraw;ghLfspy; <LgLtjw;F MrpupauJ tsg;gq;fspg;G khztUf;Ff;

fpilf;Fnkdg; ngupJk; vjpu;ghu;f;fpd;Nwd;

Nguhrpupau; mNguj;d gz;lhuNguhrpupau; mNguj;d gz;lhuNguhrpupau; mNguj;d gz;lhuNguhrpupau; mNguj;d gz;lhuNguhrpupau; mNguj;d gz;lhu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;
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tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiwg;tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiwg;tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiwg;tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiwg;tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiwg;

gzpg;ghsupd; nra;jp.gzpg;ghsupd; nra;jp.gzpg;ghsupd; nra;jp.gzpg;ghsupd; nra;jp.gzpg;ghsupd; nra;jp.

Gjpa fy;tp kWrPuikg;gpd; fPo;> mwpKfk; nra;ag;gLk; f.ngh.j cau;ju

,urhadtpay; nrad;Kiwr; nraw;ghLfs; njhlufj;jpy; tpje;Jiuf;fg;gl;Ls;sd.

fhytPr;rpDs; epiwT nra;aj;jf;f tifapy; Mrpupau;fs; Neuj;ij Kfhik

nra;J nfhs;tu; vd;gJ vkJ vjpu;ghu;g;ghFk;. ,aYkhd vy;yhr; re;ju;g;gq;fspYk;

nrad;Kiwr; nraw;ghLfs; %yk; khztu;fsplj;Nj vz;zf;fUf;fis milaj;jf;f

tifapy; nraw;gLtJ ,d;wpaikahjjhFk;.

Ma;T $lj;jpNyh tFg;giwapNyh nghUj;jkhdthW re;ju;g;gq;fis toq;fp>

Fwpj;j cgfuzq;fs; ,y;yhj re;ju;g;gq;fspy; Njitf;Nfw;g jUzj;jpw;Nfw;g

cgfuzq;fis toq;fp> tpuakhFk; nghUs;fis rpf;fdkhfg; gad;gLj;jp ,Jtiu

fhyKk; vkJ Mrpupau;fs; ghlrhiyfspy; gps;isfspd; ,urhadtpaw; nrad;Kiwj;

jpwd;fis tpUj;jp nra;tjpy; fhl;ba cld;ghlhd Neu;fzpakhd gq;fspg;ig

njhlu;e;Jk; ey;Fjy; Ntz;Lnkd Ntz;LfpNwd;.

tpQ;Qhd g+u;tkhf mwpf;ifg;gLj;jy;> gupNrhjidfspd; NghJ Vw;gLk;

tOf;fis ,dq;fz;L mtw;iw ,ad;wstpw;F Fiwe;jjhf;fp gupNrhjidfis

Nkk;gLj;jy; Mfpatw;Wf;F Cf;Fjyspj;jy; %yNk nrad;Kiwr; nraw;ghLfs;

ntw;wpaspf;fpd;wd. nra;a Kbahj tFg;G khztu;fis rpW FOf;fshfg; gpupj;J

Ntiy epiyaq;fSf;F mDg;gp> nraw;ghLfspy; <LgLj;JtNjhL> trjp

fpilahnjd Mrpupau; fUJtjhapd; mt;thwhd gupNrhjidfis Mrpupau; nra;J

fhl;lypdhy; Kd;itg;gjw;Fg; gjpyhf> khztu; FOnthd;wpid (Ie;J

khztu;fis) tFg;gpd; vjpNu mioj;J mtu;fisf; nfhz;L mr;nra;J fhl;liyr;

nra;Jtpj;J tFg;G khztiu fye;Jiuahlypy; <u;g;gJ gaDWjpkpf;fnjd

typAWj;jpf; Fwpg;gpLfpd;Nwd; (fl;lhakhf Mrpupau; nra;J fhl;lyhf nra;a

Ntz;Lnkd rpghupR nra;ag;gbd; MrpupaNu nra;J fhl;ly; Ntz;Lk;).

Ma;T$lr; nraw;ghLfspy; khztiu <LgLj;j Kd;du; Ma;T$lj;jpy;

ele;Jnfhs;s Ntz;ba tpjk;> ,urhadg; gjhu;j;jq;fis ifahs Ntz;ba

Kiw> gupNrhjidfisr; nra;a Ntz;ba tpjk;> mtw;iw ntspg;gLj;j Ntz;ba

tpjk; Mfpad gw;wpa njspthd tpsf;fj;ij Mrpupau; toq;FtJ mtrpakhdJ.

f.ngh.j cau;ju ,urhadtpay; Mrpupau; ,r;nrad;Kiwr; nraw;ghl;L

njhlufj;ij ed;F crhtp Njitahd ,uhrad gjhu;j;jq;fisAk;>

cgfuzq;fisAk; Neu fhyj;Jld; xOq;F nra;J nfhs;s Mtd nra;J

nfhs;s Ntz;Lk;.
ii



iv

khztuplj;Nj RaCf;fiy Vw;gLj;Jk; ghlk; njhlu;ghd tpUg;igAk;>

Mu;tj;ijAk; Vw;gLj;JtNj Kjd;ikahdit. vdNt> gps;isfis njhlu;r;rpahd

ePNuhl;lkhd tifapy; jpirKfg;gLj;jpf; nfhs;tJ Mrpupaupd; nghWg;ghFk;

vd;gij <z;L Fwpg;gpl tpUk;GfpNwd;.

,q;F tpje;Jiuf;fg;gl;Ls;s ,urhadtpay; nrad;Kiwr; nraw;ghLfs;

%yk; ngWk; mDgtq;fs; ,yq;if khzt khztpau;fis vjpu;fhyj;jpy;

,urhadtpay; tpQ;Qhdpfshf cUthf;Ftjw;F mbj;jskhf mikal;Lk; vd;gJ

vdJ gpuhu;j;jidahFk;.

jpU.rp.vk;.Mu;.me;jdp

gzpg;ghsu;

iii



tsthsu; FOtsthsu; FOtsthsu; FOtsthsu; FOtsthsu; FO

topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; : Nguhrpupau; mNguj;d gz;lhu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

tpky; rpak;gyhnfhl

cjtpg;gzpg;ghsu; ehafk;

nkhopfs;> khDltpay;> r%f tpQ;QhdgPlk;

Njrpa fy;tp epWtfk;

gzpg;G    :gzpg;G    :gzpg;G    :gzpg;G    :gzpg;G    : jpU. rp.vk;.Mu;. me;jdp - gzpg;ghsu;

tpQ;Qhdk; kw;Wk; RfhjhuKk; clw;fy;tpf;Fkhd Jiw>

Njrpa fy;tp epWtfk;

,izg;ghf;fk;:,izg;ghf;fk;:,izg;ghf;fk;:,izg;ghf;fk;:,izg;ghf;fk;: jpU.v.b.rpy;th

nraw;wpl;l mjpfhup> nraw;wpl;lf; FOj; jiytu;

jpUkjp khypdp uhfthr;rhup

nraw;wpl;l mjpfhup

jpU.vy;.Nf.tLNf

nraw;wpl;l mjpfhup

ts Mszpapdu;:ts Mszpapdu;:ts Mszpapdu;:ts Mszpapdu;:ts Mszpapdu;:

Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd-Nguhrpupau; vr;.b.Fztu;jd- rpNu\;l Nguhrpupau ;

nfhOk;Gg; gy;fiyf;fofk;;

Nguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;fNguhrpupau; lg;sptA;.b.lg;sptA; [ajpyf;f

rpNu\;l Nguhrpupau; - [atu;jdGu gy;fiyf;fofk;

jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`jpU.vk;.V.gp.Kdrpq;`

xa;t+ngw;w nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;

jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;jpU.v];.jpy;iyehjd;

irt kq;ifau; fofk;> nts;stj;ij

jpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuRjpUkjp eh.jpUehTf;fuR

Xa;t+ngw;w Mrpupau;> ,e;J fy;Yhup> nfhOk;G

nry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;isnry;tp.v];.NtYgps;is

,e;J fy;Yhup> nfhOk;G

jpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhujpU. Mu;.vk;.gz;lhu

ju;kuh[ fy;Yhup> fz;b

jpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKdjpU.b.[p.v];.nguKd

gpd;dty kj;jpa fy;Yhup> uk;Gf;fd

jpU. ge;Jy uzrpjpU. ge;Jy uzrpjpU. ge;Jy uzrpjpU. ge;Jy uzrpjpU. ge;Jy uzrpq;`q;`q;`q;`q;`

nt];yp fy;Yhup> nghuy;y
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jpUkjp.r P.V.vd;.ngNuuhjpUkjp.r P.V.vd;.ngNuuhjpUkjp.r P.V.vd;.ngNuuhjpUkjp.r P.V.vd;.ngNuuhjpUkjp.r P.V.vd;.ngNuuh

Njtp ghyp`h tpj;jpahyak;> nghuiy

jpUkjp vk;.v];.mJNfhuyjpUkjp vk;.v];.mJNfhuyjpUkjp vk;.v];.mJNfhuyjpUkjp vk;.v];.mJNfhuyjpUkjp vk;.v];.mJNfhuy

jf;\pyh kj;jpa kfhtpj;jpahyak; - n`huid

jpUkjp.rpupahdp ky;ypfhjpUkjp.rpupahdp ky;ypfhjpUkjp.rpupahdp ky;ypfhjpUkjp.rpupahdp ky;ypfhjpUkjp.rpupahdp ky;ypfh

ju;kghy tpj;jpahyak;> gd;dpg;gpl;ba

nkhopngau;g ;Gnkhopngau;g ;Gnkhopngau;g ;Gnkhopngau;g ;Gnkhopngau;g ;G ::::: vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;vk;.vr;.vk;ah$j;

fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; fzpdpg; gjpg;Gk; tbtikg;Gk; ::::: jpUkjp. ehjpah k]p];

njhopDl;g cjtpahsu;

Njrpa fy;tp epWtfk;

ml;ilg;glk;ml;ilg;glk;ml;ilg;glk;ml;ilg;glk;ml;ilg;glk;  : Nr\hkzp tpf;Nd\d;

juk; - 10

,e;Jf; fy;Yhup

nfhOk;G - 04

tiygpd;dy;tiygpd;dy;tiygpd;dy;tiygpd;dy;tiygpd;dy;  : www.nie.lk



nrad;Kiwg; gl;bay;nrad;Kiwg; gl;bay;nrad;Kiwg; gl;bay;nrad;Kiwg; gl;bay;nrad;Kiwg; gl;bay;

gf;fk;gf;fk;gf;fk;gf;fk;gf;fk;

1.1.    fNjhl;Lf; fjpu;fspd; ,ay;Gfis mtjhdpj;jy;

1.2. ghu;itg;Gy tPr;rj;jpd; $Wfis mtjhdpj;jy;

1.3. Ijurd; epwkhiyia mtjhdpj;jy;

3.2.1 thAnthd;wpd; %yu; fdtsit gupNrhjid uPjpapy; Jzpjy;

3.2.2 Mg ,d; rhu;mZj;jpzpit gupNrhjid uPjpahfj; Jzpjy;

4.2.1 fiuryhf;f ntg;gTs;Siwapd; gupNrhjid uPjpahd xg;gPL

4.2.2 mkpy/ %y/ eLepiyahf;fy; ntg;gTs;Siwia gupNrhjid

uPjpahfj; Jzpjy;

4.2.3 ,lg;ngau;r;rpj; jhf;f ntg;gTs;Siwia gupNrhjid uPjpahfj;Jzpjy;

4.2.4 vRtpd; tpjpia gupNrhjidapDhlhf kjpg;gpLjy

5.2.1 ePUlDk; mkpyq;fSlDk; cNyhfq;fspd; jhf;fq;fis xg;gpLthu;

5.3.1 s, p njhFg;G %yfq;fspd; cg;Gf;fspd; fiujpwid Nrhjpj;jy

5.3.2 s  njhFg;G %yfq;fspd;iej;jpNuw;Wf;fs;> ,UfhgNdw;Wf;fs;>

fhgNdw;Wf;fspd; ntg;g cWjpiar; Nrhjpj;jy;

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

5.4.2 SO2(g) I  jahupj;jYk; mjd; ,ay;Gfisg; gupNrhjpj;jYk;

5.4.3 FNshupid jahupj;jYk; myrd;fspd; ,ay;Gfisg; gupNrhjpj;jYk;

5.4.4 Viyl;Lf;fis ,dq;fhzy;

5.7.1 Cu(II), Co(II) cg;Gf;fspd; IjNuhf;FNshupf; mkpyj;Jldhd

jhf;fq;fis mtjhdpj;jy;

5.7.2 kq;fdPR madpd; +2, +4, +6, +7 xl;rpNaw;w vz;fSld; njhlu;Gila

epwq;fis mtjhdpj;jy;

7.3.1 mw;fPd;> mw;ifd;fsJ jhf;fq;fis mtjhdpj;jy;

9.1.1 mw;fNfhy;fspd; ,ay;Gfisg; gupNrhjpj;jy;

9.2.1 gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;

9.4.1 my;bifl;;Lf;fs; fPw;Nwhd;fSf;fhd Nrhjidfs;

9.6.1 fhnghl;rpypf; mkpyj;Jf;Fupa Nrhjidfs;

11.3.1 Mg ,w;Fk;; mkpyq;fSf;Fk; ,ilapyhd jhf;fj;jpd; ghjpg;ig

gupNrhjid uPjpahfj; jPu;khdpj;jy;

11.3.2 Na
2
S

2
O

3 ,w;Fk;  HNO3 ,w;Fkpilapyhd jhf;fj;jpy; nrwptpd;

ghjpg;ig gupNrhjid uPjpahfj; jPu;khdpj;jy;

11.3.3 ,Uk;G(III)> KI  ,w;Fkpilapyhd jhf;fj;jpy; nrwptpd; ghjpg;ig

gupNrhjid uPjpahf jPu;khdpj;jy;

12.1.1 Fe3+/SCN- njhFjpia gad;gLj;jp ,af;f rkepiyapy; cs;s

njhFjp xd;wpd; ,ay;Gfis gupNrhjpj;jy;

12.1.2 NO2/N2O4  iaf; nfhz;l rkepiyj; njhFjpapy; ntg;gepiyapd;

ghjpg;igg; gupNrhjpj;jy;

vi



12.1.3 Ca(OH)2 ,d; fiujpwd; ngUf;fj;ijg; gupNrhjpj;jy;

12.1.4 ePupw;Fk;> gpa+l;lNdhYf;Fkpilapy; vjNdhapf; mkpyj;jpd;

gq;fPl;Lf; Fzfj;ijg; gupNrhjid uPjpahfj; Jzpjy;

12.7.1 toq;fg;gl;;l g+f;fisg; gad;gLj;jp fhl;bfs;; jahpj;jYk;>

mtw;wpd; pH tPr;Rf;fis gupNrhjid uPjpahf JzpjYk

12.7.2 pH ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd; mkpy> %y

eLepiyikia gupNrhjid uPjpahf Jzpjy;

12.7.3 pH fhl;bfis gad;gLj;jp jug;gl;l fiury; xd;wpd;

mz;zsthd pH ngWkhdj;ij jPu;khdpj;jy;

13.1.1 ctPl;];ldpd; Nfhl;ghl;ilg; gad;gLj;jp jug;gl;l fiurnyhd;wpd;

flj;Jjpwid msj;jy;.

13.1.2 nrwpT> ntg;gepiy> kpd;gFnghUspd; jd;ik vd;gtw;Wld; flj;Jjpwd;

khwiy gupNrhjid uPjpahfj; jPu;khdpj;jy;.

13.2 gy;NtW tifahd kpd;tha;fisj; jahupj;jYk;> mtw;wpd;

kpd;tha; mOj;jq;fis mOj;jkhdp nfhz;L mstplYk;

13.3 mOj;jkhdpia cgNahfpj;J gy;NtWgl;;l fyq;fspd; kpd;dpaf;f

tpiria msj;jy;

13.4 gy;NtW fyq;fspd; tpidj;jpwid xg;gpLjy;.

13.5.1 vspa kpd;gFnghUl;fspd; gpupif mOj;jj;ij gupNrhjid uPjpahfj;

Jzpjy;.

13.6.1 kpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;fisj; jahupj;jy;

13.9.1 kpd;dupg;ig xU kpd;dpurhad nraw;ghlhf gupNrhjid uPjpahff;

fw;wy;.

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

14.1 njupT nra;ag;gl;l fw;wad;fis Nrhjpj;jy;

14.2.2 njupT nra;ag;gl;l mdad;fSf;Fupa Nrhjidfs

14.5. Jha fiug;ghd; / fiug;ghd; fyitfspd; JizAld; kPs;

gspq;FUthf;fy;.

14.6 <ug;gjdpd; msitg; gupNrhjid uPjpahfj; Jzpjy;

14.7.1 Ngupak; FNshiul;Lf;Fk;  ry;g+upfmkpyj;jpw;Fk; ,ilapyhd

jhf;fk; (tPo;gbtpd; cauj;ij msj;jy;)

14.7.2 mad;(III) mad;fSld; ryprpNyw;W mkpyj;jpd; jhf;fk;

(epwkhiy - fl;GydhFk; Kiwfs;)

14.12 S2O3
2- ,d; nrwpit KIO3 Ig; gad;gLj;jpg; gupNrhjid uPjpahf

mwpjy;

14.13.1  xspj;njhFg;G epwg;nghUs;fspd; fyitia epwg;gjptpaiyg;

(Chromatography) gad;gLj;jp Ntwhf;fy;.

16.2.1 tspapy; cs;s xl;rprd; fdtsT rjtPjj;ij gupNrhjid

uPjpahfj; Jzpjy;

16.4. ePu; khjpup xd;wpd; fhuj;jd;ikia gupNrhjid uPjpahfj; Jzpjy;.

16.6.1 ePu; khjpupnahd;wpy; fiue;Js;s xl;rprdpd; msitg; gupNrhjid

uPjpahfj; Jzpjy;

16.6.2 ePu; khjpupnahd;wpy; Kw;whf fiue;j jpz;kj;jpd; msit gupNrhjid

uPjpapy; Jzpjy;.
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gupNrhjid ,yf;fk;; : 1.1gupNrhjid ,yf;fk;; : 1.1gupNrhjid ,yf;fk;; : 1.1gupNrhjid ,yf;fk;; : 1.1gupNrhjid ,yf;fk;; : 1.1

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

(Mrpupau; nra;J fhl;lNtz;Lk;)

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 fNjhl;Lf; fjpu;f;Fohia nraw;gLj;jj; Njitahd kpd;Rw;nwhd;iw mikf;Fk;

NghJ ftdpf;f Ntz;ba mbg;gil tplaq;fis ,dq;fhz;ghu;.

nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. (

• fNjhl;Lf; fjpu;f;Foha;

• Jhz;lw; RUs;

• 6 Nthy;w;W NeNuhl;l kpd;Kjy; (<ar; Nrkpg;Gf; fyj;ij my;yJ epf;fy;

,Uk;G (Ni/Fe) fyj;ij my;yJ Ma;T$lj;Jf;F kpd;trjp cs;sjhapd;

tYg;nghwpia (Power pack) gad;gLj;jyhk;.

• ,izg;Gf; fk;gpfs;

• Msp (Switch)

mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;.  (

• fNjhl;Lf; fjpu;fspd; ,ay;Gfisr; Nrhjpg;gjw;fhf tpNrlkhf mikf;fg;gl;l

rpy Foha;fs; jug;gl;Ls;sd. ,it FWhl;R Foha;fs; (Crookes tubes)

vdg;gLk;. mt;thwhd rpy Foha;fspd; glq;fs; cU 1.1(a) ,y; jug;gl;Ls;sd.

• mf;Foha;fspDs; Fiwe;j mKf;fj;jpd; fPo; cs;s xU thA cs;sJ.

mf;Foha;fspy; cs;s Kidfspuz;Lf;Fk; ,ilNa ghupa mOj;j

tpj;jpahrj;ij Vw;gLj;j Ntz;Lk;. mjw;fhfg; gad;gLj;jg;gLk; rpy Rw;Wf;fs;

cU 1.1 (b) ,y; jug;gl;Ls;sJ.

Fwpg ;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

• Rw;wpd; Clhf kpd;Ndhl;lk; ghAk; NghJ cau;Nthy;w;wsitf; nfhz;l

ve;jNthu; ,lj;jpYk; cgfuzj;ijNah ,izg;Gf; fk;gpiaNah clypd;

ve;jNthu; ,lj;jpYk; njhLifaila ,lkspf;fNtz;lhk;.

• fNjhl;Lf; fjpu;fspd; ,ay;Gfisr; Nrhjpf;fhj re;ju;g;gq;fspy; Rw;wpd;

rhtpiaj; jpwe;J mjDhlhf kpd;Ndhl;lk; gha;tij epWj;jp tpLq;fs;.
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(i) (ii)

(iii)

(iv) (v)

(vi)

GNshnuhspu;Tj;jpiu

Jhz;lw; RUs;

mjpup

kpd;tY toq;fg;gLk;

myF

nrg;Gj;jhs;

cU - 1'1'a  ( fNjhl;Lf; fjpu;f; Foha;fs; rpy.

cU- 1'1'b  ( fNjhl;Lf; fjpu;f; Foha;fSf;fhf gad;gLj;jj;jf;f rpy

kpd;Rw;Wf;fs;.
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gupNrhjid 1gupNrhjid 1gupNrhjid 1gupNrhjid 1gupNrhjid 1  (

• 1.1 ^iv& Rw;Wtupg;glj;jpNyh 1.1 - ^v& Rw;Wtupg;glj;jpNyh fhl;bAs;sthW

cgfuzq;fis mikj;Jf; nfhs;Sq;fs;. cU 1'.1.a ,y; fhl;lg;gl;Ls;s

fNjhl;Lf; fjpu;FohNa ,q;F gad;gLj;jg;gl;Ls;sJ. mjd; rhtpia

%Ltjdhy; Rw;wpDhlhf kpd;Ndhl;lk; ghar; nra;Ak;. mjpup ,UGwkhfTk;

mjpu;e;J A  apw;;Fk; B  apw;Fk; ,ilNa kpd; jPg;nghwp (Spark) Njhd;Wk;

tifapy; ,lg;Gwkhf my;yJ tyg;Gwkhfr; Row;Wq;fs;.

mg;NghJ fNjhl;il vjpu;Nehf;fpAs;s D Rtupd; kPJ gr;ir epwkhd gpufhrk;

Njhd;Wk; (mt;thW Njhd;whtpbd;> Xl;lj;ij vjpu;j;jpirapy; ghar;

nra;tjw;fhf fyj;Jld; ,izf;fg;gl;Ls;s fk;gpfspd; Kidfis ,lkhw;wp

,izAq;fs;). fNjhl;Lf; fjpu;fs; fhuzkhfNt ,t;thW epfOfpd;wJfNjhl;Lf; fjpu;fs; fhuzkhfNt ,t;thW epfOfpd;wJfNjhl;Lf; fjpu;fs; fhuzkhfNt ,t;thW epfOfpd;wJfNjhl;Lf; fjpu;fs; fhuzkhfNt ,t;thW epfOfpd;wJfNjhl;Lf; fjpu;fs; fhuzkhfNt ,t;thW epfOfpd;wJ

vdf; fUjg;gLfpd;wJ. vdf; fUjg;gLfpd;wJ. vdf; fUjg;gLfpd;wJ. vdf; fUjg;gLfpd;wJ. vdf; fUjg;gLfpd;wJ. Nkw;gb epge;jidfspd; fPo;> fNjhl;bypUe;J

ntsptplg;gLk; fjpu;fs; fNjhl;Lf; fjpu;fs; vdg;gLk;.

,dp rhtpiaj; jpwe;J> Rw;wpDhlhf Xl;lk; gha;tij epWj;Jq;fs;. gpd;du;

fNjhl;Lf;fjpu; FohapDs; cs;s rpYit Nghd;w tbtKila cNyhfj;

jfL epiyf;Fj;jhf ,Uf;FkhW mikj;J> kPz;Lk; rhtpia %b> Rw;wpDhlhf

kpd;Ndhl;lk; ghar; nra;Aq;fs;. fpilf;Fk; mtjhdpg;G ahJ? rhtpiaj;

jpwe;J ghAk; kpd;Ndhl;lj;ij epWj;Jq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid  ( II

• cU 1.1 (ii) ,y; jug;gl;Ls;s fNjhl;Lf; fjpu;f; Fohia (JLg;Gr; rpy;Y

nfhz;l) Rw;Wld; ,izAq;fs;. mf;Fohia fpilahf itg;gJ njhlu;ghf

tpNrl ftdQ; nrYj;Jq;fs;. rhtpia %b> Rw;wpd; Clhf kpd;Ndhl;lk;

ghar; nra;Aq;fs;. mg;NghJ fNjhl;Lf; fjpu;f; FohapDs; epfOgtw;iw

mtjhdpAq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid  ( III

• rhtpiaj; jpwe;J Rw;wpy; kpd;Ndhl;lk; gha;tij epWj;Jq;fs;. cU 1.1 - III

,y; jug;gl;Ls;s fNjhl;Lf; fjpu; Fohiar; Rw;Wld; ,izAq;fs;. fNjhl;Lf;

fjpu;f; Fohia kpd;Gyj;Jf;F cl;gLj;Jtjw;fhf> cU 1.1 (iv) ,y;

fhl;bAs;sthW cgfuzq;fis mikj;Jf; nfhs;Sq;fs;. fNjhl;Lf; fjpu;f;

Foha;f;F NkNy nrg;Gj; jhnshd;wpid fNjhl;Lf; fjpu;f; Foha;f;Fr;

rkhe;jukhf itj;J mJ kiw jflhFkhW (vi) Nghd;w Rw;iw mikAq;fs;.
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,dp Rw;wpd; Clhf kpd;Ndhl;lk; ghar; nra;J FohapDs; epfOgtw;iw

mtjhdpAq;fs;. gpd;du; rhtpiaj; jpwe;J mtw;wpd; Clhf Xl;lk; gha;tij

epWj;jp> Kd;du; fNjhl;Lf; Foha;f;F NkNy itj;j nrg;Gj;jhis> fNjhl;Lf;

Foha;f;F fPNo itj;J kPz;Lk; Rw;iw mikAq;fs;. ,dp rhtpia %b

Rw;wpd; Clhf kpd;Ndhl;lk; ghar; nra;J FohapDs; epfOgtw;iw

mtjhdpAq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid  ( IV

• Kd;ida gupNrhjidfspy; gad;gLj;jpa fNjhl;Lf; fjpu;f; Foha;fisNa

,g;gupNrhjidf;fhTk; gad;gLj;Jq;fs;. ,q;F fNjhl;Lf; fjpu;f; Foha;

fhe;jGynkhd;Wf;F cl;gLj;jg;gLk;. cU 1.1 - (iv) my;yJ 1.1 - (v) ,y;

fhl;lg;gl;Ls;sthW Rw;iw mikj;J> cU 1.1 (iii) ,y; fhl;bAs;s fNjhl;Lf;

fjpu;f; Fohia ,r;Rw;wpy; ,izAq;fs;;. Rw;wpd; Clhf kpd;Ndhl;lk; ghar;

nra;J fNjhl;Lf; fjpu;f; FohapDs; epfOgtw;iw mtjhdpAq;fs;. ,dp

fhe;jj;jpd;; njd; Kidiaf; FohapDs; cs;s ehfry;igl;L (rpq;F

ry;igl;L) g+rg;gl;l jpiuf;Fr; nrq;Fj;jhf mUNf nfhz;L nry;Yq;fs;.

gupNrhjid ,yf;fk;; : 1.2gupNrhjid ,yf;fk;; : 1.2gupNrhjid ,yf;fk;; : 1.2gupNrhjid ,yf;fk;; : 1.2gupNrhjid ,yf;fk;; : 1.2

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

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 nghUj;jkhd cj;jpfisg; gad;gLj;jp fl;GydhFk; tPr;ir mtjhdpj;J

mjd; jd;ikiag; gjpT nra;thu;.

nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. (

• fz;zhb mupak;

• nts;nshspf;fw;iw jUk; xsp Kjy;

• jpiu

mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;.  (

• mupankhd;wpd; %yk; nts;nshspf;fw;iwnahd;wpidg; gpupifailar; nra;J

jpiuapd; kPJ ngWq;fs;. mq;F epwq;fs; gpupifaile;Js;s tpjj;ij

mtjhdpg;gjw;F khztu;fSf;F re;ju;g;gk; mspAq;fs;.
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gupNrhjid ,yf;fk; : 1.3gupNrhjid ,yf;fk; : 1.3gupNrhjid ,yf;fk; : 1.3gupNrhjid ,yf;fk; : 1.3gupNrhjid ,yf;fk; : 1.3

 Ijurd; epwkhiyia mtjhdpj;jy;.

(Mrpupau; nra;J fhl;ly;)

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 kpd; Rw;nwhd;wpid mikj;Jf; nfhs;Sk; NghJ ftdQ; nrYj;j Ntz;ba

mbg;gilahd tplaq;fs; gw;wpa mwpitg; ngWthu;.

2. ,yj;jpud;fs; ntt;NtW rf;jp kl;lq;fspy; mikfpd;wikf;fhd rhd;whf

Ijurd; epwkhiyiaf; Fwpg;gpLthu;.

3. Ijurd; epwkhiyia mtjhdpj;J mjd; mbg;gil ,ay;Gfisf; Fwpg;gpLthu;.

nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. (

• fNjhl;Lf; fjpu;f; Foha;fspd; ,ay;Gfis mtjhdpj;jy; vDk;

gupNrhjidf;Fupa cgfuzq;fs;

• epwkhiyf; Foha;

• Nfhzy; mspailg;G ̂difraction grating&

mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;.  (

• fNjhl;Lf; fjpu;fspd; ,ay;Gfis Nrhjpf;Fk; NghJ gad;gLj;jpa kpd;Rw;W

mikg;igNa gad;gLj;jp fNjhl;Lf; fjpu;f;Foha; nghUj;jg;gl;l KidfSld;

Ijurd; epwkhiyia mtjhdpg;gjw;fhf mt;thAit cs;slf;fpj;

jahu;gLj;jpa epwkhiyf; Fohia ,izAq;fs;.

• mikg;ig njhopw;glr; nra;J epwkhiyia mtjhdpg;gjw;fhfj; jug;gl;Ls;s

cgfuzj;jpd; %yk; Fohia mtjhdpAq;fs;.

Fwpg;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

• Ijurd; epwkhiyia mtjhdpg;gjw;fhd mt;thAit cs;slf;fp tpNrlkhfj;

jahupf;fg;gl;l Foha; ,Jtiuapy; ghlrhiyfSf;F toq;fg;gltpy;iy.

vdNt> epwkhiyapd; tu;zg;glnkhd;iw Kd;itj;J tpgupj;jYk; NghJkhdJ.
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gupNrhjid ,yf;fk; : 3.2.1gupNrhjid ,yf;fk; : 3.2.1gupNrhjid ,yf;fk; : 3.2.1gupNrhjid ,yf;fk; : 3.2.1gupNrhjid ,yf;fk; : 3.2.1

thAnthd;wpd; %yu; fdtsit gupNrhjid uPjpapy;

Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1. thAf;fis msf;Fk; Kiwfs; gw;wpa mwpitAk;> thAf;fisr; Nrfupf;Fk;

jpwidAk; ngw;Wf; nfhs;thu;.

2. MA;T$l epiyikfspd; fPo;> xU%y; xl;rprdpd; (mjhtJ 32 fpuhk;

xl;rprdpd;) fdtsitj; Jzpthu;.

nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;  (

• jpz;k nghw;whrpak; gukq;fNdw;W

• gUj;jpg; gQ;R

• ntg;gkhdp

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• #lhf;fg;gl;l (<uypg;ig ePf;Ftjw;fhf) nghw;whrpak; gukq;fNdw;W rpwpjsit

cyu;e;j nfhjp Fohnahd;wpy; ,l;L> mjd; tha;f;F mz;ikapy; rpwpjsT

gUj;jpg; gQ;ir Eiof;f (nghw;whrpak; gukq;fNdw;W nfhjp FohapypUe;J

ntspNawhJ jLg;gjw;fhf). ,lg;gl;l gjhu;j;jq;fSld; Fohapd; jpzpit

mwpf.

• glj;jpw; fhl;bAs;sJ Nghd;W cgfuzj; njhFjpia mikj;Jf; nfhjp

Fohiar; #lhf;Ff.
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• ,q;F 300 - 350 cm3 fdtsTila xl;rprd; thAitg; ngw;Wf; nfhs;tJ

NghJkhdJ. cgfuzj; njhFjpAs; cz;lhFk; xl;rprdpd; fdtstpw;Fr;

rkdhd fdtsTila ePu; msTr; rhbapy; Nru;f;fpd;wikahy;> NrUk; ePupd;

fdtsT 300 - 350 cm3 MFk; NghJ nfhjp Fohiar; #lhf;Ftij

epWj;jTk;. gpd;du; ePu; kl;lq;fisr; rkdhf;fp nfhjpFoha; Fspu;r;rpaile;j

gpd;du; mjDld; ,izf;fg;gl;Ls;s Nghf;FFohAld; $bajf;ifia mfw;wp

mjd; jpzpit kPz;Lk; mwpf.

• xl;rprdpd; %yu; fdtsit miwntg;gepiy mKf;f epge;jidapYk; epak

ntg;g mKf;f epge;jidapYk; NkYs;s thrpg;Gf;fis gad;gLj;jp fzpf;fTk;.

• gupNrhjidapy; Vw;glf;$ba tOf;fisAk;> fzpg;gpy; gad;gLj;jpa

vLNfhs;fisAk; fye;JiuahLf.

Kf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;G

gUj;jpg; gQ;R Fohapd; mbg;gFjpf;F mz;ikapy; ,Ug;gpd; mJ jfdkilaf;

$Lk;.

ePu;ePu;

nghw;whrpak;

gukq;fNdw;W

gUj;jpg;gQ;R

gUj;jpg;gQ;R

nghw;whrpak;

gukq;fNdw;W

ePu;

xl;rprd;
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gupNrhjid ,yf;fk; : 3.2.2gupNrhjid ,yf;fk; : 3.2.2gupNrhjid ,yf;fk; : 3.2.2gupNrhjid ,yf;fk; : 3.2.2gupNrhjid ,yf;fk; : 3.2.2

 Mg ,d; rhu;mZj;jpzpit gupNrhjid uPjpahfj; Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 miw ntg;gepiyapYk;> mKf;fj;jpYk; njupe;j jpzpTila Mg apdhy;

ntsptplg;gl;l Ijurdpd; fdtsit jPu;khdpg;ghu;.

2. ntsptplg;gl;l H
2 
,d; %iy fzpg;gjd; %yk; Mg ,d; rhu; mZj;jpzpitf;

fzpg;ghu;.

nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. (

• 0.02-0.04 g kfdPrpak; ehlh (Vwj;jho 3.5  cm)

• mstp

• ePu;

• kpf Ijhd IjNuhf;FNshupf;fkpyk; (25  cm3)

mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;.  (

• kfdPrpak; ehlhj; Jz;nlhd;wpidg; ngw;W mjidr; Rj;jpfupj;J gpd;du;

mjd; epiwia jpUj;jkhf mse;J nfhs;Sq;fs;. kpf Ijhd IjNuhf;

FNshupf;fkpyk; 25 cm3 ,id mstpnahd;wpDs; epug;gpf; nfhs;Sq;fs;.

ePiu mstpapd; Rtu; topNa fPo;Nehf;fpr; nry;YkhW nkJthfr; Nru;j;J

mstpia Kw;whf epug;Gq;fs;. Mg ia gQ;rpy; itj;J gQ;ir jsu;thd

cUz;ilahf mikj;J mjid mstpapd; Nky; me;jj;jpy; rpiwg;gLj;jp

itAq;fs;.

kfdPrpak; ehlh

mstp

mstp

Kfit

kfdPrpak; ehlh

ePu;

Ijhd IjNuhf;FNshupf;fkpyk;

 

gQ;R
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• 250 cm3  Kfitnahd;iw vLj;J> mjpy; ghjpasTf;F ePu; epug;Gq;fs;.

mstpapd; Nky; me;jj;ij tpuypdhy; %b> fzg;nghOjpy; mstpiaj;

jiyfPohf itj;jpUg;gjw;fhf jhq;fpnahd;Wld; ,izAq;fs;. thAf;Fkpop

Nky; Nehf;fp tUkhW mstpapd; Nky; me;jj;jpy; cs;s Foha;thapiy

fzg;nghOjpy; jpwe;J ePu; kl;lj;ij msTj; jpl;;lj;jpy; milahskpl;Ls;s

kl;lj;jpw;F nfhz;L thUq;fs;. fzg;nghOjpy; Fohia %b me;ePu; fdtsit

Muk;g mstPlhf mse;J nfhs;Sq;fs;. kfdPrpak; KOtJk; jhf;fk;

Gupe;J KbAk; tiu mtjhdpAq;fs;. ,dp mstpapd; Gjpa mstPl;il

Fwpj;Jf; nfhs;Sq;fs;.

• Muk;g ,Wjp mstPLfspy; ,Ue;J Njitg;gl;l Ijurd; thAtpd; fdtsit

mwpAq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• gupNrhjidia elhj;jpa miw ntg;gepiyapYk;> mKf;fj;jpYk;

gupNrhjidf;fhfg; gad;gLj;jpa kfdPrpaj;jpd; jpzpT rhu;ghf cw;gj;jpahfpa

Ijurd; thAf; fdtsit mse;J nfhs;Sq;fs;. ntsptplg;gl;l Ijurd;

thA %y; vz;zpf;ifia fzpf;f.

• nghUj;jkhdthW fzpj;jy;fisr; nra;J Mg ,dJ rhuZj;jpzpitf;

fhZq;fs;.

• gupNrhjidapy; Vw;glf; $ba tOf;fisAk;> mtw;iw eptu;j;jp nra;af;

$ba KiwfisAk; fzpg;gpd; NghJ gad;gLj;jpa vLf;Nfhs;fisAk;

fye;JiuahLf.
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gupNrhjid ,yf;fk; : 4.2.1> 4.2.2> 4.2.3gupNrhjid ,yf;fk; : 4.2.1> 4.2.2> 4.2.3gupNrhjid ,yf;fk; : 4.2.1> 4.2.2> 4.2.3gupNrhjid ,yf;fk; : 4.2.1> 4.2.2> 4.2.3gupNrhjid ,yf;fk; : 4.2.1> 4.2.2> 4.2.3

1. fiuryhf;f ntg;gTs;Siwapd; gupNrhjid uPjpahd

xg;gPL.

2. mkpy / %y/ eLepiyahf;fy; ntg;gTs;Siwia

gupNrhjid uPjpahfj; Jzpjy;.

3. ,lg;ngau;r;rpj; jhf;f ntg;gTs;Siwia gupNrhjid

uPjpahfj; Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 ,urhadj; jhf;fnkhd;W epfOk; NghJ Vw;gLk; ntg;gepiy khw;wj;ij

msf;Fk; jpwidg; ngWthu;.

2. ntt;NtW Nru;itfspd; fiujypd; ntg;gTs;Siwia gupNrhjid uPjpahfj;

Jzpthu;.

3. mkpy/ %y jhf;fnkhd;wpd; ntg;gTs;Siw khw;wj;ijj; Jzpthu;.

4. ,lg;ngau;r;rpj; jhf;f ntg;gTs;Siwia gupNrhjid uPjpahfj; Jzpthu;.

nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. nghUl;fSk; cgfuzq;fSk;. (

•  2.0 mol dm-3  Nrhbak; Ijnuhl;irl;L  50 cm3 my;yJ  2.0 mol dm-3  nghw;whrpak;;

Ijnuhl;irl;L  50 cm3

•  2.0 mol dm-3  iej;jpupf;fkpyk;  50 cm3  my;yJ  2.0 mol dm-3

IjNuhf;FNshupf;fkpyk;  50 cm3

• CuSO
4 
 fiury;  50 cm3 ( 5 g ,id 50 cm3ePupy; fiuj;J)

• Zn Jhs; 1 g

 • 100 cm3  Kfitfs; rpy

 • 250 cm3  Kfit

 • 100 cm3  msf;Fk; rhb

• ntg;gkhdp

• fhtypg; nghUs;

• fz;zhbf;Nfhy;
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mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.

gupNrhjid (m)gupNrhjid (m)gupNrhjid (m)gupNrhjid (m)gupNrhjid (m)

• Ma;T$lj;jpYs;s ePupy; fiuaj;jf;f rpy cg;Gf;fisg;ngw;W mtw;wpd;

0.25 mol  tPjk; ngw;W 250 cm3  ePu; fiuriyj; jahupj;Jf; nfhs;f. mg;NghJ

epfOk; ntg;gepiy khw;wj;ij gjpT nra;J nfhs;Sq;fs;.

•

   H mc θ=

 rkd;ghl;il nghUj;jkhdthW gad;gLj;jp Fwpj;j cg;Gf;fspdJ

fiury;fspd; ntg;gTs;Siwfisf; fzpj;J mtw;iw xg;gpLq;fs;.

gupNrhjid (M)gupNrhjid (M)gupNrhjid (M)gupNrhjid (M)gupNrhjid (M)

• Kfitnahd;wpDs;; 2.0 mol dm-3  Nrhbak; Ijnuhl;irl;bd; 50 cm3 ,id

mse;njLj;J fiurypd; ntg;gepiyia (t
1
) gjpT nra;Aq;fs;.

• kw;WnkhU Kfitapy; 2.0 mol dm-3 IjNuhf;FNshupf;fkpyk;  50 cm3

,id mse;J ntg;gepiyia (t
2
) gjpT nra;Aq;fs;. (%yf; fiurypd;

ntg;gepiyia mse;j gpd;du; mkpyf; fiurypd; ntg;gepiyia msf;f

Kd;du; ntg;gkhdpia ed;F fOtpf; nfhs;sq;fs;).

• xU KfitapYs;s fiuriy kw;iwa Kfitf;Fs; xNu jlitapy; Nru;j;Jf;

fyf;fp Njhd;Wk; cr;r ntg;gepiyia (t
3
) gjpT nra;Aq;fs;.

•  rkd;ghl;bd; %yk; eLepiyahf;fy; ntg;gTs;Siw khw;wj;ijf;

fzpAq;fs;.

• KOH, HNO
3 
Mfpatw;iwg; gad;gLj;jp gupNrhjidia kPz;Lk; nra;Aq;fs;.

gupNrhjid (,)gupNrhjid (,)gupNrhjid (,)gupNrhjid (,)gupNrhjid (,)

• CuSO
4 
 fiury;  50 cm3  ,id Kfitnahd;wpDs; ,l;L Zn Jhs; 1 g I

xNu jlitapy; Nru;j;J fz;zhbf; Nfhnyhd;wpdhy; ed;F fyf;fp fiury;

milAk; cr;r ntg;gepiyia mse;J nfhs;Sq;fs;.

•  rkd;ghl;bd; %yk; xU %y; Zn ,d; ,lk;ngau;r;rpj; jhf;fj;jpw;fhd

ntg;gTs;Siw khw;wj;ijf; fzpAq;fs;.

Fwpg ;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

• Nkw;gb gupNrhjidfis ntg;gf; fhtyplg;gl;l ghj;jpunkhd;wpy; elj;Jtjd;

%yk; kpfj; jpUj;jkhd ngWNgWfisg; ngwyhk;.

• vy;yhg;  gupNrhjid tOf;fisAk; fzpj;jypd; NghJ Njitahd

vLNfhs;fisAk; fye;JiuahLq;fs;.

• tOf;fis ,opthf;Ftjw;fhd eltbf;iffis fye;JiuahLq;fs;.
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gupNrhjid ,yf;fk; : 4.2.4gupNrhjid ,yf;fk; : 4.2.4gupNrhjid ,yf;fk; : 4.2.4gupNrhjid ,yf;fk; : 4.2.4gupNrhjid ,yf;fk; : 4.2.4

 vRtpd; tpjpia gupNrhjidapDhlhf kjpg;gpLjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1. ,uz;L NtWgl;l ghijfspd; %yk; xU njhFjp> ,d;ndhU njhFjpahf

khw;wg;gLtij tpsq;fpf; nfhs;thu;.

2. ,urhad jhf;fq;fspy; rk;ge;jg;gl;l epWj;jy;> fdtsT msj;jy;> ntg;gepiy

khw;wq;fis mstply; Mfpa jpwd;fisg; ngWthu;.

3. ntg;gTs;Siw tiuglk; %yk; ntg;gTs;Siw khw;wq;fis tpsf;Fthu;.

4. xU njhFjp ,d;ndhU njhFjpahf khw;wg;gLk; NghJ> mjpy; rk;ge;jg;gl;l

ntg;gTs;Siw khw;wkhdJ jhf;fk; eilngWk; ghijfspy; jq;fpapuhJ

vg;nghOJk; khwhjjhf fhzg;gLk; vd;gijf; fhl;Lthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• 2 ml, 1.0 mol dm-3  IjNuhFNshupf;fkpyf; fiury;

• 125 ml,  2.0 mol dm-3  IjNuhFNshupf;fkpyf; fiury;

• 20 g Nrhbaikjnuhl;irl;L

• ehd;F 400 ml  Kfitfs;

• 100 ml msTr;rhb

• ntg;gkhdp (O0C - 200 0C tPr;R)

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• ,g;gupNrhjidapy; ,uz;L NtWgl;l ghijfspd; %yk; mwpag;gl;l jpzpTs;s

Nrhbaikjnuhl;irl;L> mjid xj;j msT Nrhbak; FNshiul;L

ePu;f;fiuryhf khw;wg;gLfpd;wJ. xU ghij> xU gbia kl;Lk; nfhz;Ls;sJ.

fPNo jug;gl;Ls;s gbKiwfisg; gpd;gw;Wf.

Kiw Kiw Kiw Kiw Kiw - I

• 2 ml , 1.0 mol dm-3   IjNuhFNshupf;fkpyj;jpid xU msTr;rhbapdhy; mse;J

Jg;guthd Kfit xd;wpDs; ,l;L nghUj;jkhd ngl;bnahd;wpDs; itj;J>

ngl;bf;Fk; Kfitf;FkpilNa fhzg;gLk; ,ilntspapid gUj;jpg; gQ;rpdhy;

milf;f. IjNuhf;FNshupf;fkpyj;jpd; ntg;gepiyiaf; Fwpj;Jf; nfhs;f

(t
1
) .
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10 g  Nrhbak;Ijnuhl;irl;L; Jz;Lfis ,t;tkpyj;jpy; Nru;j;J> fiuriy

ed;F fyf;fTk;.  ntg;gepiyapd; cr;rg; ngWkhdj;ijf; Fwpj;Jf; nfhs;f

(t
2
).

Kiw Kiw Kiw Kiw Kiw - II

(m) 125 ml  Jha ePiu mse;J Jg;guthd xU KfitapDs; vLf;fTk;.

gbKiw 1 Ig; Nghd;W ,jidg; nghUj;jkhd xU ngl;bapDs; itj;J

,ilntspiag; gUj;jpg; gQ;rpdhy; milf;Ff. ntg;gepiyiaf; Fwpj;Jf;

nfhs;f (t
3
).  10 g  Nrhbaikjnuhl;irl;L Jz;Lfis ePupy; Nru;j;J

ed;F fyf;Ff. mwpag;gl;l ntg;gepiyapd; cr;r ngWkhdj;ijf; Fwpj;Jf;

nfhs;f (t
4
). ngwg;gl;l fiuriy miwntg;gepiyf;F FsputpLf.

(M) 125 ml , 2.0 mol dm-3  IjNuhf;FNshupf;fkpyj;jpid mse;J xU Jg;guthd

KfitapDs; ,Lf. ,jd; ntg;gepiyia Fwpj;Jf; nfhs;f  (t
5
).

Kiw 2 (m) ,y; ngwg;gl;l Nrhbaikjnuhl;irl;Lf; fiurypy; ,jidr;

Nru;j;J ed;F fyf;Ff. mwpag;gl;;l ntg;gepiyapd; cr;rngWkhdj;ij

Fwpj;Jf; nfhs;f (t
6
).

2 mol dm-3 NaOH

          125 cm3

   1 mol dm-3 HCl

          250 cm3

2 mol dm-3 HCl, 125 cm3

ePu; 125 cm3

NaOH 10 g

1 mol dm-3 NaCl

250 cm3

2 mol dm-3 HCl

125 cm3

jpz;k NaOH

10 g

,Wjpg; nghUs;
njhlf;fg;

nghUs;

∆H
3

∆H
2

∆H
1

,q;F epfOk; ntg;g

cs;Siw khw;wk; kpfr;

rpwpaJ.

Kiw I

Kiw II

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• jhf;fj;jpw;fhd ntg;g cs;Siw khw;wq;fis ngwg;gl;l juTfspypUe;J

fzpf;f.

• ,t;ntg;g cs;Siw khw;wq;fis ntg;gTs;Siw tiuglj;jpd; %yk;

fhl;b vRtpd; tpjpia ep&gpf;f.

• gupNrhjidapd; NghJ Vw;gl;l tOf;fisAk; fzpg;gpy; Nkw;nfhz;l

vLNfhs;fisAk; fye;JiuahLf.
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gggggupNrhjid ,yf;fk;  : 5.2.1upNrhjid ,yf;fk;  : 5.2.1upNrhjid ,yf;fk;  : 5.2.1upNrhjid ,yf;fk;  : 5.2.1upNrhjid ,yf;fk;  : 5.2.1

ePUlDk; mkpyq;fSlDk; cNyhfq;fspd; jhf;fq;fis
xg;gpLthu;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ;; ; ; ;; ; ; ;; ; ; ;; ; ; ; (

1. (m) tsp (M) ePu; (,) Ijhd mkpyq;fs; Mfpatw;Wld; s njhFg;G %yfq;fs;

fhl;Lk; jhf;fq;fs; gw;wp mtjhdpg;ghu;.

2. s  njhFg;gpy; FWf;fhfr; nry;Yk; NghJ %yfq;fspd; jhf;fj; jd;ik

khwiy ,dq;fhz;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• Ma;T$lj;jpYs;s  - s njhFg;G %yfq;fSk; mYkpdpaKk; (Al)

• Ijhd IjNuhf;FNshupf; mkpyk; my;yJ Ijhd ry;g+upf; mkpyk;

• gpNdhj;jypd; fhl;;b

• Kfitfs; 250 cm3

• Nrhjidf; Foha;fs;

• jhop

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

•   s  njhFg;igr; Nru;e;j ntt;NtW %yfq;fs; Ma;T$lj;jpy;

  fsQ;rpag;gLj;jg;gl;Ls;s tpjj;ij tpsf;Fq;fs;.

• Nrhbak; Jz;nlhd;wpid vLj;J ,uz;lhf ntl;bg; ngw;w Gjpa Nkw;gug;ig

tspapy; jpwe;J itj;J Vwj;jho 5 epkplq;fs; tiu mtjhdpAq;fs;.

• Vwj;jho 5 cm ePsKila kf;dPrpak; ehlhj; Jz;nlhd;wpid vLj;J mjd;

xU gFjpia khj;jpuk; muj;jhspdhy; cNuhQ;rpr; Rj;jpfupAq;fs;. mjid

tspapy; jpwe;J itj;J Vwj;jho 15 epkplq;fs; tiu mtjhdpAq;fs;.

• kfdPrpak; ehlhj; Jz;nlhd;wpid tspapy; ntg;gNkw;Wq;fs;. fpilf;Fk;

mtjhdpg;Gf;fs; ahit?

• jhopnahd;wpDs; ghjpasTf;F ePu; epug;Gq;fs;. mjDld; gpNdhj;jypd; fhl;b

rpwpjsitr; NrUq;fs;. ghrpg; gaW tpj;J msTila Nrhbak; Jz;nlhd;wpid

tbjhspy; Jilj;J ePu; mlq;fpAs;s jhopapDs; ,Lq;fs;.

(Nrhbak; cNyhfk; ePUld; kpfj; Jupjkhfj; jhf;fk; GupAkhifahy; ,jid

kpff; ftdkhfr; nra;a Ntz;Lk;). fpilf;Fk; mtjhdpg;Gf;fs; ahit?

jhopapYs;s ePupy; Vw;gLk; epwkhw;wk; ahJ?

• muj;jhspdhy; cNuhQ;rpr; Rj;jpfupj;j kf;dPrpak; ehlhj; Jz;nlhd;iw ePu;

mlq;fpAs;s KfitapDs; ,Lq;fs;. mjDld; gpNdhj;jypd; rpwpjsT

NrUq;fs;. fpilf;Fk; mtjhdpg;Gf;fs; ahit?

• ePu; mlq;fpAs;s Nrhjidf; Foha; xd;wpDs; Rj;jpfup;j;j kfdPrpak; ehlhj;
Jz;nlhd;wpidAk; rpwpjsT gpNdhj;jypidAk; ,l;L> ntg;gNkw;wp
mtjhdpAq;fs;.

• Rj;jpfupf;fg;gl;l kfdPrpak;  ehlhj;Jz;nlhd;wpidr; Nrhjidf;
Fohnahd;wpDs; ,l;L> mjDld; Ijhd IjNuhf;FNshupf; mkpyk; rpwpjsT
NrUq;fs;. fpilf;Fk; mtjhdpg ;Gf;fs; ahit? (jhf;fk; kpfj;
Jupjkhdjhifahy; Mgj;J tpisa ,lKz;lhifahy; xU NghJk; Nrhbak;

cNyhfj;ij Ijhd mkpyj;jpDs; ,l Ntz;lhk;).
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;; : 5.3.1; : 5.3.1; : 5.3.1; : 5.3.1; : 5.3.1

 s, p njhFg;G %yfq;fspd; cg;Gf;fspd; fiujpwid

Nrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ; (

1 s, p  njhFg;G %yfq;fspd; cg;Gf;fspd; ePupy; fiujpwid Nrhjpj;J xg;gpLthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• Be, Mg, Ca, Sr, Ba, Al  Mfpa %yfq;fs; Njhw;Wtpf;Fk; ePupy; fiuAk;

jd;ikAila cg;Gf;fs;

• II Mk; $l;l %yfq;fs; Njhw;Wtpf;Fk; ml;ltizapy; jug;gl;Ls;s cg;Gf;fs;

(K cg;Gf;fisg; gad;gLj;jyhk;. )

• Nrhjidf; Foha;fs;

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

•   Fwpj;j cg;Gf; fiury;fisj; jahupj;Jf; nfhs;Sq;fs;.

• II Mk; $l;l %yf cg;Gf;fspd; fiury;fSld; Na  cg;Gf; fiuriy

JspJspahf rPuhfr; Nru;j;J mtjhdpAq;fs;.



1
6

0.1 mol dm-3

fiury; ;

1 cm3

1 mol dm-3

NaCl

1 cm3

1 mol dm-3

NaBr

1 cm3

1 mol dm-3

NaI

1 cm3

1 mol dm-3

NaOH

1 cm3

1 mol dm-3

Na
2
CO

3

1 cm3

1 mol dm-3

NaHCO
3

1 cm3

1 mol dm-3

NaNO
2

1 cm3

1 mol dm-3

NaNO
3

1 cm3

1 mol dm-3

Na
2
SO

3

1 cm3

1 mol dm-3

Na
2
SO

4

1 cm3

Be2+

Mg2+

Ca2+

Sr2+

Ba2+

Al3+



17

gupNrhjid ,yf;fk; : 5.3.2gupNrhjid ,yf;fk; : 5.3.2gupNrhjid ,yf;fk; : 5.3.2gupNrhjid ,yf;fk; : 5.3.2gupNrhjid ,yf;fk; : 5.3.2

  s  njhFg;G %yfq;fspd; iej;jpNuw;Wf;fs;> ,UfhgNdw;Wf;fs;>

fhgNdw;Wf;fspd; ntg;g cWjpiar; Nrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; ;; ; ; ;; ; ; ;; ; ; ;; ; ; ; (

1 s njhFg;G %yfq;fspd;  iej;jpNuw;Wf;fs;> ePu;ka ,UfhgNdw;Wf;fspd;;

kw;Wk; fhgNdw;Wf;fspd; ntg;gTWjpapy; ahNjDk; Nfhyk; fhzg;gLfpd;wjh

vd;gij ,dq;fhz;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• gpd;tUk; cNyhfq;fspd; ,UfhgNdw;Wf;fs; ($l;lk; I kl;Lk;)> iej;jpNuw;Wf;fs;>

fhgNdw;Wf;fs;

• Nrhbak;

• nghw;whrpak;

• kfdPrpak;

• fy;rpak;

• Jnuhd;rpak;

• Ngupak;

• Rz;zhk;GePu;

• ghrpr;rhak;

• ignuf;R Nrhjidf; Foha;fs;

• Nrhjidf; Foha; gpb

• Nghf;Ff; Foha;

• Nrhjidf; Foha;fs;

• gd;rd; RluLg;G

 

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• ,UfhgNdw;Wf;fs;,UfhgNdw;Wf;fs;,UfhgNdw;Wf;fs;,UfhgNdw;Wf;fs;,UfhgNdw;Wf;fs; (

Nrhjidf; FohapDs; Vwj;jho  1cm  cauk; tiu jpz;k ,UfhgNdw;iw
,l;L> Nghf;F Foha; nfhz;l milg;ghd; xd;wpid ,Wf;fp> Nghf;F Fohapd;
RahjPd Kidia rpwpjsT ^Vwj;jho 1$2 cm  cauj;Jf;F&  Rz;zhk;G ePu;
mlq;fpAs;s FohapDs; mkpo;j;jp Nrhjidf; Fohia ntg;gNkw;Wq;fs;.

Nrhjidf; FohapDs; mlq;fpAs;s Rz;zhk;G ePupy; khw;wk; epfOfpd;wjh?
,t;thwhd Nkw;gb rfy fhgNdw;Wf;fisAk; jdpj;jdpNa gupNrhjpAq;fs;.
mt;ntht;nthU fhgNdw;Wk; Rz;zhk;G ePupy; khw;wj;ij Vw;gLj;Jtjw;Fr;
nrythFk; Neuj;ij xg;gpLq;fs;.

• iej;jpNuw;Wf;fs;iej;jpNuw;Wf;fs;iej;jpNuw;Wf;fs;iej;jpNuw;Wf;fs;iej;jpNuw;Wf;fs; ( xt;nthU iej;jpNuw;iwAk; ignuf;R Nrhjidf; FohapDs;
,l;L ntg;gNkw;Wq;fs;.
Nrhjidf; Fohapd; tha;f;F mUNf jzw;Fr;rpnahd;iwf; nfhz;L
nry;Yq;fs;.
epwKila thAnthd;W ntspNaWfpd;wjhapd;> mJ ntspNawj;

njhlq;Ftjw;Fr; nrythfpa Neuj;ij xg;gpLq;fs;.
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fe;jfj;jpd; gpwjpUg;gq;fisj; jahupj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; (

1 rha;rJuf; fe;jfk;> xU rupTf; fe;jfk;> fspf; fe;jfk; Mfpa fe;jfg;

gpwjpUg;gq;fisj; jahupf;Fk; jpwidg; ngWthu;.

2 xNu Kyfk; ntt;NtW gpwjpUg;gq;fshff; fhzg;gLfpd;wikia mwpe;J

nfhs;thu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; (

• Jhshf;fg;gl;l fe;jfk;

• (eLj;ju msTila) Mtpahf;fw; fpz;zq;fs; 03

• fhgdpUry;igl;L

mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.(

rha;rJuf; fe;jfk; jahupj;jy;.rha;rJuf; fe;jfk; jahupj;jy;.rha;rJuf; fe;jfk; jahupj;jy;.rha;rJuf; fe;jfk; jahupj;jy;.rha;rJuf; fe;jfk; jahupj;jy;.

• rpwpjsT fe;jfj; Jhis Mtpahf;fw; fpz;znkhd;wpy; ,Lf. mf;fe;jfk;

KOtijAk; fiug;gjw;Fg; NghjpasT fhgdpUry;igl;ilr; Nru;f;f. gpd;du;

Mtpahf ;fw ; fpz;zj;ij mg;Gwkhf itj;J mjpylq;f pAs;s

fhgdpUry;igl;il nkJthf Mtpahfpr; nry;y ,lkspf;f. Njhd;Wk; rha;rJuf;

fe;jfg; gspq;Ffis mtjhdpf;f.

xU rupTf; fe;jfk; jahupj;jy;.xU rupTf; fe;jfk; jahupj;jy;.xU rupTf; fe;jfk; jahupj;jy;.xU rupTf; fe;jfk; jahupj;jy;.xU rupTf; fe;jfk; jahupj;jy;.

• Vwj;jho 5 fpuhk; fe;jfj; Jhis Mtpahf;fw; fpz;zj;jpy; ,l;Lj; jput

epiyia milAk; tiu #lhf;Ff. nkJthff; Fspu ,lkspf;f. jputj;jpd;

kPJ Njhd;Wk; nghUf;ifj; Jisj;J mjw;Ff; fPNo cs;s jputj;ij

mfw;Wf. nghUf;fpd; fPo;g;Gwj;jpy; Njhd;wpAs;s Crp Edp Nghd;w ePz;l

xU rupTf; fe;jfg; gspq;Ffis mtjhdpf;f.

fspfe;jfe; jahupj;jy;.fspfe;jfe; jahupj;jy;.fspfe;jfe; jahupj;jy;.fspfe;jfe; jahupj;jy;.fspfe;jfe; jahupj;jy;.

• nfhjpf;Fk; epiyia mz;kpf;Fk; tiu #lhf;fpa fe;jfj;Jld; Fspu; ePu;

Nru;f;f. Njhd;Wk; nefpOe;jd;ikAila fspf;fe;jfj;ij mtjhdpf;f.

Fwpg;GFwpg;GFwpg;GFwpg;GFwpg;G  (

,g;gupNrhjidf;fhf Mtpahf;fw; fpz;zj;Jf;Fg; gjpyhff; nfhjpFoha;fisf;

$lg; gad;gLj;jyhk;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;  (

• rha;rJuf; fe;jfk;> xU rupTf; fe;jfk; vd;gd fe;jfj;jpd; gspq;FUg;

gpwjpUg;g epiyfshFk;. fspf;fe;jfk; cl;gl ngUk;ghyhd gupNrhjidfspd;

NghJ Njhd;Wk; ghy; epwKila tPo;gbthff; fpilf;fg; ngWtJ fe;jfj;jpd;

gspq;FUtw;w epiyfshFk;.
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SO
2 
(g) I I I I I  jahupj;jYk; mjd; ,ay;Gfisg; gupNrhjpj;jYk;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;(

1 fe;jftPnuhl;irl;L thAit Ma;T$lj;jpy; jahupf;Fk; jpwidg; ngWthu;.

2 fe;jftPnuhl;irl;bd; xl;rpNaw;w ,ay;Gfs; gw;wpAk; jho;j;jy; ,ay;Gfs;

gw;wpAk; tpsq;fpf; nfhs;thu;.

3 ry;igw;W mad;fSf;fhfr; Nrhjid elj;Jk; jpwidg; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• nrg;Gj; JUty;fs;

• nrwpe;j ry;g+upf;fkpyk;

• ghrpr;rhaj;jhs;

• nghw;whrpak; gukq;fNdw;W

• Ijhd iej;jpupf;fkpyk;

• Ijhd ry;g+upf;fkpyk;

• epwg;g+ ,jo;fs;

• nghw;whrpakpUFNuhNkw;W

• NrhbaQ;ry;igw;W

ntg;gk;

cU 5.4. a
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mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.(

• nfhjpFohnahd;wpDs; Vwj;jho 0'5 cm  cauj;Jf;Fr; nrg;Gj; JUty;fis

,l;Lf; FohapDs; Vwj;jho 1 cm cauj;Jf;F nrwp ry;g+upf;fkpyk; ,Lf.

Nghf;F FohAld; $ba milg;ghdpdhy; nfhjp Fohia %b nkJthfr;

#lhf;Ff. ,j;jhf;fj;jpd; NghJ fe;jftPnuhl;irl;L thA ntspNaWk;.

ry;igw;Wf;fSf;Fk; Ijhd mkpyq;fSf;Fk; ,ilapyhd jhf;fq;fs; %yKk;

fe;jftPnuhl;irl;L fpilf;fpd;wJ. vdNt fe;jftPnuhl;irl;L thAit

Ma;T$lj;jpy; jahupg;gjw;fhf ,k;KiwiaAk; gad;gLj;jyhk;.

Kf;fpa Fwpg;G Kf;fpa Fwpg;G Kf;fpa Fwpg;G Kf;fpa Fwpg;G Kf;fpa Fwpg;G (

ry;g+upf;fkpyk; clypw;nwhLifAwpd; vupT Vw;glf;$Lk;. vdNt ry;g+upf;fkpyk;

clypw;nwhLifAWtijj; jtpu;f;f. nrg;G> nrwp ry;g+upf;fkpyk; Mfpait

kpifahfg; gad;gLj;jg;gbd; #lhf;Fifapy; nfhjpFohapYs;sit nghq;fp

ntspNaw ,lNkw;gLk;. vdNt nrg;G> ry;g+upf;fkpyk; Mfpatw;iwf; Fwpg;gpl;l

msTf;Ff; $Ljyhfg; gpuNahfpf;f Ntz;lhk;.

gupNrhjid Kbtile;j gpd;du; cgfuzq;fis fow;wpf; nfhjpFohAs;

mlq;fpAs;stw;iw ePu; Ngrpndhd;Ws; ,l;L ePu;f; Foha; thapiyj; jpwe;J

tpLf.

kzk; mjpfstpy; cz;lhtijj; jtpu;g;gjw;fhfg; gupNrhjidia ,ad;wsT

tpiuthfr; nra;J Kbf;f.

fe;jftPnuhl;irl;Lf;fhfg; gpd;tUk; Nrhjidfis elj;Jf.fe;jftPnuhl;irl;Lf;fhfg; gpd;tUk; Nrhjidfis elj;Jf.fe;jftPnuhl;irl;Lf;fhfg; gpd;tUk; Nrhjidfis elj;Jf.fe;jftPnuhl;irl;Lf;fhfg; gpd;tUk; Nrhjidfis elj;Jf.fe;jftPnuhl;irl;Lf;fhfg; gpd;tUk; Nrhjidfis elj;Jf.

1 ntspNaWk; thAtpd; kzj;ijr; Nrhjpf;f.

2 i g+ ,jo;fisf; fe;jftPnuhl;irl;Lld; njhLifAwr; nra;f. g+ ,jo;fspd;

epwj;Jf;F ahJ epfo;fpd;wJ?

ii <ukhf;fg;gl;l nre;epw> ePy epwg;ghrpr; rhaj;jhs;fspd; kPJ fe;jftPnuhl;irl;L

thAitr; nrYj;Jf. ghrpr;rhaj; jhs;fSf;F ahJ epfo;fpd;wJ?

3 i Ijhd ry;g+upf;fkpyk; Jkpf;fg;gl;l nghw;whrpakpUFNuhNkw;Wf; fiurYs;

fe;jtPnuhl;irl;L thAitr; nrYj;Jf.

i i Ijhd ry;g+upf;fkpyk; Jkpf;fg;gl;l nghw;whrpakpUFNuhNkw;wpdhy;

eidf;fg;gl;l tbjhs; Jz;nlhd;wpd; kPJ fe;jftPnuhl;irl;ilr; nrYj;Jf.

tbjhspd; kPJ mtjhdpf;ff; $ba epwkhw;wk; ahJ?

iii Ijhd ry;g+upf;fkpyk; Jkpf;fg;gl;l nghw;whrpak;gukq;fNdw;Wf; fiurypd;

Clhff; fe;jftPnuhl;irl;L thAitr; nrYj;Jf. fpilf;fg; ngWk;

mtjhdpg;Gf;fs; ahit?

3^m&"  3^M)> 3^,& Mfpatw;wpd; NghJ mkpyk; Jkpg;gjw;fhf Ijhd

ry;g+upf ;fkpyj;Jf;Fg; gjpyhf Ijhd IjNuhf;FNshupf;fkpyk;

gad;gLj;jg;glhikf;fhd fhuzk; ahJ?

4 fe;jftPnuhl;irl;Lf; fiurypd; Clhf Ijurd; ry;igl;L thAitr; nrYj;Jf.

fpilf;Fk; tPo;gbtpd; epwk; ahJ?

• SO
2
 ,d; xl;rpNaw;Wk; jho;j;Jk; ,ay;Gfis gad;gLj;jp> Nkw;$wpa

mtjhdq;fis tpsf;Ff.
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FNshupid jahupj;jYk; myrd;fspd; ,ay;Gfisg;

gupNrhjpj;jYk;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 vspa cgfuzq;fisg; gad;gLj;jpf; FNshuPd; thAitj; jahupj;jYk;>

Nrfupj;jYk; gw;wpa mwpitg; ngWthu;.

2 myrd;fspd; jhf;fq;fis tpsq;fpf; nfhs;thu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• jpz;k ngw;whrpak; Ngu;kq;fNdw;W Vwf;Fiwa 2 fpuhk;

• nrwpe;j IjNuhFNshupf; mkpyk; 5 kpy;yp yPw;wu;

• ghrpr;rhaj;jhs;

• Nrhbak; Ijnuhl;irl;Lf; fiury;

• mNkhdpah ePu;f;fiury;

• ePu;

• nrg;G JUty;fs;

• ,Uk;G gQ;R / gTlu;

• nfhjpFoha;

mwpTWj;jy; : mwpTWj;jy; : mwpTWj;jy; : mwpTWj;jy; : mwpTWj;jy; : (

• Nrhjidf; Fohnahd;wpy; 2 fpuhk; msT jpz;k nghw;whrpak; Ngu;kq;fNdw;iw

vLj;J mjw;Fr; nrwpe;j IjNuhFNshupf; mkpyj;ijr; Nru;f;f. mr;Nrhjidf;

Foha;f;F Nghf;Ff; Fohnahd;iwg; nghUj;jp ntsptUk; thAit ePupd;

fPo;Kf ,lg;ngau;r;rpapd; %yk; 5 Nrhjidf; Foha;fspYk; 2 thAr;

rhbfspYk; Nrfupj;Jf; nfhs;f. mtw;iw %b itf;f.

ntsptUk; thAtpw;F epwKz;lh?

mg;gbahapd; mjd; epwk; ahJ?

mjw;F kzNkJk; cz;lh? (ckJ mtjhdq;fisf; Fwpj;Jf; nfhs;f).
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Kf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;G

nghw;whrpak; Ngu;kq;fNdw;W> nrwpe;j IjNuhFNshupf; mkpyj;ijr; Nru;j;J

xUNghJk; ntg;gNkw;wf; $lhJ.

FNshupd; thAit cl;Rthrpg;gijj; jtpu;f;f. thAitj; jahupj;J mkpyj;ijr;

Nru;j;J xUNghJk; ntg;gNkw;wf; $lhJ.

myrd; fhl;Lk; jhf;fq;fs;.myrd; fhl;Lk; jhf;fq;fs;.myrd; fhl;Lk; jhf;fq;fs;.myrd; fhl;Lk; jhf;fq;fs;.myrd; fhl;Lk; jhf;fq;fs;.

1.1 jahupj;Jf; nfhz;l FNshupd; thAit> epwKs;s g+f;fisAk;> <ukhf;fg;gl;l

ghrpr;rhaj;jhspdhYk; Nrhjpf;f.

1.2 FNshupd; epuk;gpa Fohnahd;iw ePu;g;ghj;jpunkhd;wpDs; ftpo;j;J itj;J>

ePu;kl;lj;ij mtjhdpf;f. FohapDs;spUf;Fk; ePiu epwKs;s

gjhu;j;jnkhd;wpy; jltpg; ghu;f;f.

1.3 FNshupd; thAitf; nfhz;l Fohnahd;wpDs; Ijhd Nrhbak;

Ijnuhl;irl;Lf; fiurypy; rpwpjsit ,l;Lf; FYf;Ff. ,f;fiurypy;

rpwpjsit epwKs;s g+tpjnohd;wpy; jltp mtjhdpf;f.

1.4 FNshupidf; nfhz;Ls;s thAr; rhbnahd;wpDs; mNkhdpahf; fiurypd;

2 -3 Jspfisr; Nru;f;f. rhbapDs; epfOk; khw;wq;fis mtjhdpf;f.

1.5 #lhf;fg;gl;l nrk;G> ehfj; JUty;fisf; FNshupidf; nfhz;l Nrhjidf;

Foha;fSf;Fs; ntt;Ntwhf ,Lf. xt;nthU re;ju;g;gj;jpYk;

mtjhdq;fisf; Fwpj;Jf; nfhs;f. rpy ePu;j;Jspfis tpisTf;Fr; Nru;j;Jf;

FYf;fp mtjhdpf;f.

FNshuPidg; Nghd;W maBDk; xl;rpNaw;Wk; fUtpnahd;whfj; njhopw;gl

Ntz;Lk;. maBdpd; jhf;fq;fisg; gw;wp vd;d $w KbAk;? NkNy>

FNshuPDld; nra;j gupNrhjidfis kPz;Lk; maBd; MtpAld; nra;J

ghu;f;f. maBd; gspq;Ffisr; #lhf;Ftjd; %yk; maBd; Mtpiag;

ngw;Wf; nfhs;syhk;.

FNshupd; thAr;rhb

mNkhdpah ePu;f;fiury;

%b
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Viyl;Lf;fis ,dq;fhzy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;; ; ; ;; ;; ;  (

1. FNshiul;Lf;fs;> GNuhikl;Lf;fs;> maill;Lf;fs; Nghd;w mad;fs;> fiury;

epiyapy; ,Uf;Fk; NghJ mtw;iw ,dq;fhZk; Mw;wiyg; ngw;Wf; nfhs;thu;.

.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• jpz;k Nrhbak; FNshiul;L

• jpz;k Nrhbak; GNuhikl;L

• jpz;k Nrhbak; maill;L (,t; Viyl;L mad;fisf; nfhz;;l VjhtJ

cg;igg; gad;gLj;jyhk;)

• nts;sp iej;jpNuw;Wf; fiury;> nrwpe;j ry;g+upf;fkpyk;

• <a mrw;Nww;Wf; fiury; (fiuaf;$ba <aiej;jpNuw;W Nghd;w VjhtJ

cg;ig gad;gLj;jyhk;)

• FNshuPd; ePu;> FNshNuhNghk; • ePu;Nru; mNkhdpah

• Ijhd iej;jpupf;fkpyk; • khg;nghUl; fiury;

• ghrpr;haj;jhs; (ePyk;> rptg;G)

mwpTWj;jymwpTWj;jymwpTWj;jymwpTWj;jymwpTWj;jy;;; ;; ; (

(1) Vwj;jho 1g jpz;k FNshiul;L cg;nghd;Wld; rpwpjsT nrwpe;j

ry;g+upf; mkpyk; Nru;f;f. gupNrhjidf; Fohiar; #lhf;Ff. ntspNaWk;
thAit>
(m) <ukhd ePyg;ghrpr;rhaj;jhs;> <ukhd rptg;Gg; ghrpr;rhaj;jhs;.
(M) khg;nghUl; fiurypy; Njha;f;fg;gl;l tbjhs;.
(,) ePu; Nru; mNkhdpah jltg;gl;l fz;zhbf;Nfhy; Mfpatw;wpdhy;

Nrhjpf;f.
,t;thNw GNuhikl;L> maill;L Mfpatw;iwAk; Nrhjpf;f.

(2) jpz;k FNshiul;L> GNuhikl;L> maill;L cg;Gf;fisj; jdpj;jdpNa
3 gupNrhjidf; Foha;fSf;Fs; ,Lf. mtw;Wld; ePu; Nru;j;Jf;
fiuj;J fiuriyj; jahupj;Jf; nfhs;f. mtw;Ws; xt;Nthu; gFjpiag;
ngw;W mtw;iw Ijhd iej;jpupf; mkpyj;jpd; %yk; mkpykhf;fp>
rpwpjsT nts;sp iej;jpNuw;Wr; Nru;j;J mtjhdpf;f. mtw;wpd; epwk;
ahJ?

(3) NkNy (2) ,y; jahupj;j FNshiul;Lf; fiurypy; rpwpjsTld;> rpwpa
<a mrw;Nww;Wf; fiuriyr; Nru;f;f. fpilf;Fk; tPo;gbtpd; epwj;ij
mtjhdpf;f. mt;tPo;gbit ePupdhy; Ijhf;fpr; #lhf;Ff. gpd;du; Fspur;
nra;f. ,t;thNw GNuhikl;L> maill;L fiury;fSf;Fk; Nrhjpf;f.

(4) FNshiul;L> GNuhikl;L> maill;Lf; fiury;fSf;Fj; jdpj;jdpNa
rpwpjsT FNshupd; ePu; Nru;j;J (,q;F fpilf;Fk; mtjhdpg;Gf;fs;
ahit?) gpd;du; rpy Jsp FNshNuhNghikAk; Nruj;Jf; Fohia
ed;F FYf;fpg; gupNrhjpf;f. FNshNuhNghk; gilapy; ve;epwj;ij
mtjhdpf;f Kbfpd;wJ.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• xt;nthU gupNrhjidAlDk; njhlu;Gila mtjhdq;fis tpsf;Ff.



24

gupNrhjid ,yf;fk; : 5.7.1gupNrhjid ,yf;fk; : 5.7.1gupNrhjid ,yf;fk; : 5.7.1gupNrhjid ,yf;fk; : 5.7.1gupNrhjid ,yf;fk; : 5.7.1

 Cu (II), Co (II) cg;Gf;fspd; IjNuhf;FNshupf; mkpyj;Jldhd

jhf;fq;fis mtjhdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 d njhFg;G %yfq;fs; rpf;fyad;fisj; Njhw;Wtpf;fpd;wikia tpsq;fpf;

nfhs;thu;.

2 rpf;fw; Nru;itfs; rpytw;iwj; jahupf;Fk; jpwidg; ngWthu;.

3 rpf;fw; Nru;itfspd; ePNuw;wk;ngw;w mad;fs; epwKilad vd;gij

,dq;fhz;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• Ijhd nrg;Gry;Ngw;Wf; fiury;

• Nfhghw;W mad;fs; mlq;fpa fiury;

mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;.  (

• gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ Nghd;W xt;nthU mad;

fiurYlDk; Nrhjidg; nghUs;fisr; Nru;j;J epfOk; khw;wq;fis

mtjhdpAq;fs;.

Cu2+ (aq)

fiurypd;

epwk;

Ijhd

mNkhdpahf;

fiuriyj;

Jspj; Jspahfr;

NrUq;fs;.

nrwpe;j

mNkhdpahf;

fiuriyj;

Jspj;Jspahf

NrUq;fs;.

nrwpe;j HCl

Ij;

JspJspahfr;

NrUq;fs;.

• Cu2+ mad;fSf;fhf
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• Co2+ mad;fSf;fhf

Co2+(aq)

fiurypd;

epwk;

Ijhd

mNkhdpahf;

fiuriyj;

Jspj;Jspahf

NrUq;fs;.

nrwpe;j

mNkhdpahf;

fiuriyj;

JspJspahfr;

NrUq;fs;.

nrwpe;j HCl

mkpyf;

fiuriyj;

Jspj;Jspahf

NrUq;fs;.

 H
2
O

2

 Ij;

JspJspahf

NrUq;fs;.

• NkYs;s mtjhdq;fspd; NghJ cUthFk; rpf;fyad;fspd; epwj;ijAk;

#j;jpuj;ijAk; fye;JiuahLf.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• xt;nthU mtjhdj;jpw;Fk; rpf;fy; mad;fspd; #j;jpuj;ijAk; epwj;ijAk;

fye;JiuahLf.



26

gupNrhjid ,yf;fk;  : 5.7.2gupNrhjid ,yf;fk;  : 5.7.2gupNrhjid ,yf;fk;  : 5.7.2gupNrhjid ,yf;fk;  : 5.7.2gupNrhjid ,yf;fk;  : 5.7.2

 kq;fdPR madpd; +2" +4" +6" +7 xl;rpNaw;w vz;fSld;

njhlu;Gila epwq;fis mtjhdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;; ; ; ;; ;; ; (

1 ntt;NtW xl;rpNaw;w epiyfs; cs;s NghJ kq;fdPR mad;fspd; epwq;fis

,dq;fhz;ghu;.

2 ntt;NtW xl;rpNaw;w epiyfisf;nfhz;l mad;fis NtW xl;rpNaw;w

epiyf;F khw;Wk; jpwidg; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• Ijhd nghw;whrpak; kq;fNdw;W  ^VII& ePu;f;fiury;

• Ijhd ry;g+upf; mkpyf; fiury;

• nrwpe;j nghw;whrpak; Ijnuhl;irl;Lf; fiury; my;yJ nrwpe;j Nrhbak;

Ijnuhl;irl;Lf; fiury;

• Ijurd; Ngnuhl;irl;Lf; fiury;

• nrwpe;j IjNuhf;FNshupf; mkpyf; fiury;

mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;.  (

• Ijhd nghw;whrpak; kq;fNdw;W  ^VII& ePu;f; fiurypd; Vwj;jho 2 cm3  If;

nfhjpFohnahd;wpDs; ,l;L mjidr; rw;W mkpykhf;fp> epwkhw;wk; Vw;gLk;

tifapy; nrwpe;j nghw;whrpak; Ijnuhl;irl;il JspJspahfr; NrUq;fs;.

epfOk; epwkhw;wj;ij mtjhdpj;J mf;fiurYld; Ijurd; Ngnuhl;irl;L

Vwj;jho ,uz;L Jspfs; NrUq;fs;. epfOk; khw;wq;fis mtjhdpj;J

mf;fiurYld; nrwpe;j IjNuhf;FNshupf; mkpyk; Nru;j;J epfOk; epwkhw;wj;ij

mtjhdpAq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• KMnO
4
 ePu;f; fiurypy; mlq;fpAs;s Mn ,dJ xl;rpNaw;w vz; +7  epiy

Cjh epwkhFk;. nrwpe;j  KOH %yk; +7 xl;rpNaw;w epiy +6 xl;rpNaw;w

epiyia milAk;. mg;NghJ mJ gr;ir epwKilaJ.

4KMnO
4
(aq) + 4KOH(aq)  →   4K

2
MnO

4
(aq) +  2H

2
O (l)

• H
2 
O

2 
,dhy; K

2
MnO

4
 MdJ MnO

2
 Mf jho;j;jg;gLk;;. mjhtJ +4 epiyia

milAk;. mJ fgpy epwkhdJ.  MnO
2
 Tld; nrwpe;j HCl Nru;f;Fk; NghJ

Mn2+ epiyia milAk;. mJ epwkw;wJ.

MnO
2
(s) + 4HCl (aq) →   MnCl

2
 (aq)+  2H

2
O (l) + Cl

2
 (g)

,jw;fika Mn ntt;NtW xl;rpNaw;w epiyfspy; ntt;NtW epwj;ijj; jUk;.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; : 7.3.1 : 7.3.1 : 7.3.1 : 7.3.1 : 7.3.1

 mw;fPd;> mw;ifd;fsJ jhf;fq;fis mtjhdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 Ma;T $lj;jpy; vjPd;> kw;Wk; vijd; jahupf;Fk; jpwidg; ngWthu;.

2 vjPd;> kw;Wk; vijdpd; jhf;fq;fis  mtjhdpg;ghu;.

3 vjPd;> vijd; Mfpa ,uz;L IjNuhf;fhgd;fspd; ,ay;Gfs; njhlu;ghf

xg;gPl;L uPjpapy; tpsf;fk; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• vjNdhy;

• mYkpdh

• fy;rpak; fhigl;L

• GNuhkPd; ePu;

• fhu nghw;whrpak; Ngh;kq;fNdw;W

• mkpy nghw;whrpak; Ngh;kq;fNdw;W

• mNkhdpah Nru; fpAg;gpuRf; FNshiul;L

• mNkhdpah Nru; rpy;tu; iej;jpNuw;W

• gQ;R

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

vjPd; jahupg;gjw;fhfg; gad;gLj;jj;jf;f cgfuz mikg;GvjPd; jahupg;gjw;fhfg; gad;gLj;jj;jf;f cgfuz mikg;GvjPd; jahupg;gjw;fhfg; gad;gLj;jj;jf;f cgfuz mikg;GvjPd; jahupg;gjw;fhfg; gad;gLj;jj;jf;f cgfuz mikg;GvjPd; jahupg;gjw;fhfg; gad;gLj;jj;jf;f cgfuz mikg;G

ntg;gk; Nghf;Ff; Foha;

ePu;

mYkpdh

vjNdhy; gQ;R
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• 2 cm cauj;jpw;F xU nfhjp FohapDs; vjNdhiy vLf;fTk;. fz;zhbf;

Nfhy; xd;iw gad;gLj;jp gQ;R xd;iw jputj;ij cwpQ;rf; $ba tifapy;

itf;f. 1 fpuhk; mYkpdhit nfhjp Fohapd; eLg;gFjpapy; itf;f. Fohia

glj;jpy; cs;sthW xU epWj;jpAld; nghUj;jp> mYkpdh itf;fg;gl;l

gFjpapy; ntg;gg;gLj;Jf. ntsptUk; thAit ePupd; fPo;Kf ngau;r;rpapdhy;>

rpy Foha;fSs; Nru;j;Jf; nfhs;Sq;fs;. Nrfupj;j thAf; Foha;fis

milg;ghdpdhy; %bitAq;fs;. mf;Foha;fspy; vjPd; thA cz;L.

1. vupAk; jzw;Fr;rpia vjPd; cs;s Fohapd; tha; mUNf gpbj;J>

Rthiyapd; epwj;ij mtjkhdpf;fTk;. gpd;du; ,f;Fohapy; Rz;zhk;G

ePiutpl;L Fohapd; thia %b ed;F FYf;fTk;.

2. (m) rpy Jsp GNuhkPd; ePiu Nru;f;fTk;.

(M) fhu nghw;whrpak; gukq;fNdw;W rpy Jsp Nru;f;fTk;.

(,) mkpy nghw;whrpak; gukq;fNdw;W rpy Jsp Nru;f;fTk;.

3. (m) mNkhdpah Nru; nts;spiej;jpNuw;W fiuriyr; Nru;f;fTk;.

(M) mNkhdpah Nru; Fg;gpuRFNshiul;L fiuriyr; Nru;f;fTk;.

Fwpg;G :-Fwpg;G :-Fwpg;G :-Fwpg;G :-Fwpg;G :-

• 2>3 ,y; jug;gl;l gupNrhjidfSf;F 1cm3 gupNrhjidg; gjhu;j;jq;fis

gupNrhjidf; Fohapy; vLj;J> vjPd; thAitr; nrYj;jTk; KbAk;.

• 5 Jz;L fy;rpak; fhigl;il xU nfhjp Fohapy; vLj;J glj;jpy; fhl;bathW

cgfuz mikg;ig Nkw;nfhs;Sf. rpy Jsp ePiu Neuj;Jf;F Neuk; tpl;L

tpl;Lf; fyf;Ff.

ePu;

fy;rpak; fhigl;L
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• Nrhjidf; Foha;fspy; jdpj;jdpNa Vwj;jho 12.5 cm cauj;jpw;F gpd;tUk;

Nrhjidg; nghUs;fis ,l;L> xt;nthU FohapDs;Sk; thAitr;

nrYj;Jq;fs;.

1'  GNuhkPd; ePu;

2'  fhu nghw;whrpak; Ngu;kq;fNdw;W

3'  mkpy nghw;whrpak; Ngu;kq;fNdw;W

4'  mNkhdpah Nru; fpAg;gpuRf; FNshiul;L

5'  mNkhdpah Nru; rpy;tu; iej;jpNuw;W

• Nkw;gb xt;nthU re;ju;g;gj;jpYk; fpilf;Fk; mtjhdpg;Gf;fisg; gjpT nra;J

nfhs;Sq;fs;. Nkw;gb 4Mk;> 5Mk; gupNrhjidfis nra;j gpd;du;

mr;Nrhjidf; Foha;fis ePupdhy; ed;whff; fOtp itAq;fs;.

• vijd; thA ntspNaWk; Nghf;F Fohapd; RahjPd Kidf;F mUNf

Rthiynahd;wpidg; gpbj;J ntspNaWk; thAit jfdkilar; nra;Aq;fs;.
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gupNrhjid ,yf;fk; : 9.1.1gupNrhjid ,yf;fk; : 9.1.1gupNrhjid ,yf;fk; : 9.1.1gupNrhjid ,yf;fk; : 9.1.1gupNrhjid ,yf;fk; : 9.1.1

 mw;fNfhy;fspd; ,ay;Gfisg; gupNrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; (

1 mw;fNfhnyhd;wpy; cs;s - OH $l;lj;jpd; njhopw;ghl;il ntt;NtW

jhf;fq;fspd; %yk; tpsq;fpf; nfhs;thu;.

2 jug;gl;l Nrhjidg; nghUl;fSld; mw;fNfhy;fspd; jhf;fj;jpw;fhd

mtjhdq;fis tpsf;Fthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• vjNdhy;

• nkjNdhy;

• ngd;iry; mw;fNfhy; kw;Wk; cq;fsJ Ma;T$lj;jpy; cs;s Vida

kJrhuq;fs;

• mnrw;wpf; mkpyk;

• Nrhbak; ryprpNyw;W my;yJ ryprpypf; mkpyk;

• mkpy nghw;whrpak; ilFNuhNkw;W

• mkpy nghw;whrpak; Ngu;kq;fNdw;W

• fhu nghw;whrpak; Ngu;kq;fNdw;W

• Nrhbak; fhgNdw;W

• ghrpr;rhaj; jhs;fs;

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• %d;W mw;fNfhy;fspdJk; Vwj;jho  1 cm3  tPjk; jdpj;jdpNa Nrhjidf;

Foha;fspy; ,l;L gpd;tUk; nraw;ghLfisr; nra;Aq;fs;. fpilf;Fk;

ngWNgWfis xg;gpLq;fs;.

• mw;fNfhy;fspd; ePu;f; fiuyry;fSld; jdpj;jdpNa rptg;G> ePyg;

ghrpr;rhaj;jhs; Jz;Lfis ,Lq;fs;.

• mw;fNfhy;fspd; fiury;fSld; Nrhbak; fhgNdw;Wj;Jhs; rpwpjsT tPjk;

NrUq;fs;.

• Gjpjhf ntl;ba rpwpa Nrhbak; Jz;nlhd;wpidr; Nru;j;J mtjhdpAq;fs;.

vupAk; Fr;rpnahd;iwf; Fohapd; thaUNf gpbAq;fs;. ntspNaWk; thA

ahJ?



31

,r;Nrhjidf;fhf ePuw;w mw;fNfhiyg; gad;gLj;JtJ mtrpakd;W. Vd;?

  Nrhbak; Jz;L fiue;J Kbe;j gpd;du;

tpisit> (glj;jpw; fhl;bAs;sJ

Nghd;W) Mtpahf;Fq;fs;. jpz;k kPjpAld;

rpy Jsp ePu; ,l;Lf; FYf;Fq;fs;.

mf;fiurYld; jdpj;jdpNa rptg;G> ePy

ghrpr;rhaj;jhs; ,l;L mtjhdpAq;fs;.

fiurYs; xU Js p gpNdhj;jypd;

NrUq;fs;. fpilf;Fk; epwk; ahJ?

• (m) mw;fNfhypd; Vwj;jho 1cm3  I vLj;J> 1cm3 mnrw;wpf; mkpyk; NrUq;fs;.

nrwpe;j ry;g+upf;fkpyk; Vwj;jho 2 Jspfs; Nru;j;J ntg;gNkw;Wq;fs;. fpilf;Fk;

tpisit Fspu;ePu; mlq;fpAs;s Nrhjidf; Fohnahd;wpDs; ,l;L kzj;ijr;

Nrhjpj;jwpAq;fs;.

 (M) mw;fNfhypd; Vwj;jho 1cm3  I vLj;J mjDld; Nrhbak; ryprpNyw;W

my;yJ ryprpypf; mkpyk; 0.5 fpuhk; (xU rp;l;bif - ,uz;L tpuy; Edpfspdhy;

gpbj;J vLf;fj;jf;f msT) NrUq;fs;. mjDld; nrwpe;j ry;g+upf; mkpyk;

Vwj;jho 5 Jspfs; Nru;j;J ntg;gNkw;Wq;fs;. tpisit> Fspu;ePu; mlq;fpAs;s

nfhjpFohnahd;wpy; my;yJ Kfitnahd;wpDs; ,l;L kzj;ijr;

Nrhjpj;jwpAq;fs;.

• mkpy nghw;whrpak; ilFNuhNkw;W> mkpy nghw;whrpak; Ngu;kq;fNdw;W>

fhu nghw;whrpak; Ngu;kq;fNdw;W Mfpa xt;nthU fiury;fspdJk; Vwj;jho

1cm3 I %d;W Nrhjidf; Foha;fspDs; jdpj;jdpNa ,Lq;fs;. Xu;

mw;fNfhypd; Vwj;jho 2 Jspfs; tPjk; %d;W Foha;fspDs; ,Lq;fs;.

,t;thwhf Vida mw;fNfhy;fSld; ,r;Nrhjidia kPz;Lk; nra;Aq;fs;.

.

fiury;fspd; epwj;jpy; vt;thwhd khw;wj;ij mtjhdpf;fyhk;? me;epw khw;wk;

Vw;gLtij vt;thW tpsf;fyhk;? tpistpd; kzj;ijr; NrhjpAq;fs;.

Fwpg;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G mw;fNfhy; vspjpy; jPg;gw;wj;jf;fitahifahy;> mw;fNfhy; mlq;fpAs;s

Nghj;jy;fis RluLg;G  mUNf itj;jyhfhJ.

ePu;
mw;fNfhy;
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gupNrhjid ,yf;fk;; : 9.2.1gupNrhjid ,yf;fk;; : 9.2.1gupNrhjid ,yf;fk;; : 9.2.1gupNrhjid ,yf;fk;; : 9.2.1gupNrhjid ,yf;fk;; : 9.2.1

 gPNdhypd; ,ay;Gfisg; gupNrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; (

1 gPNdhypd; mkpy ,ay;Gfs; njhlu;ghd tpsf;fj;ijg; ngWthu;.

2. gPNdhiy ,dq;fhz;gjw;fhd Nrhjidfis Nkw;nfhz;L mtjhdq;fis

gjpTnra;thu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• gPNdhy;

• Nrhbak; Ijnuhl;irl;Lf; fiury;

• Ijhd IjNuhf;FNshupf; mkpyk;

• Nrhbak; fhgNdw;Wf; fiury;

• GNuhkPd; ePu;

• ngupf;Ff;FNshiul;L Ijhd fiury;

• Nrhbak; iej;jpNuw;Wg; gspq;Ffs;

• nrwpe;j ry;g+upf; mkpyk;

• Ijhd mNkhdpahf; fiury;

Fwpg;GFwpg;GFwpg;GFwpg;GFwpg;G : gPNdhy; Njhypd; kPJ tpOkhapd; vupit Vw;gLj;Jk;. vdNt>

mjidf; ftdkhff; ifahSq;fs;.

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• gPNdhiy rpwpjsT tPjk; ntt;Ntwhf Nrhjidf; Foha;fspy; ,l;L gpd;tUk;

Nrhjidfisr; nra;Aq;fs;.

• Vwj;jho 1cm3 ePu; Nru;j;J ed;F fyf;Fq;fs;. mf;fiurYld; rptg;G> ePy

ghrpr;rhaj;jhs; Jz;Lfs; ,Lq;fs;.

• Vwj;jho 1cm3 Nrhbaikjnuhl;irl;Lf; fiury; Nru;j;J ed;F fyf;Fq;fs;.

Nkw;gb fiurYld; Ijhd IjNuhf;FNshupf; mkpyk; Vwj;jho 1cm3

tPjk; NrUq;fs;.

• Nrhbak; fhgNdw;Wf; fiury; NrUq;fs;. mtjhdpg;Gf;fisg; gjpT

nra;Aq;fs;.
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gPNdhiy ,dq;fhz;gjw;fhfg; gad;gLj;jj;jf;f tpNrlkhd Nrhjidfs;;:gPNdhiy ,dq;fhz;gjw;fhfg; gad;gLj;jj;jf;f tpNrlkhd Nrhjidfs;;:gPNdhiy ,dq;fhz;gjw;fhfg; gad;gLj;jj;jf;f tpNrlkhd Nrhjidfs;;:gPNdhiy ,dq;fhz;gjw;fhfg; gad;gLj;jj;jf;f tpNrlkhd Nrhjidfs;;:gPNdhiy ,dq;fhz;gjw;fhfg; gad;gLj;jj;jf;f tpNrlkhd Nrhjidfs;;:

gPNdhiyg; gad;gLj;jp gpd;tUk; Nrhjidfis elj;jp mtjhdpg;Gf;fisg;

gjpT nra;Aq;fs;.

• Vwj;jho 1cm3  GNuhkPd; ePiur; Nrhjidf; Fohapy; ,l;Lf; nfhs;Sq;fs;.

mjDs; gPNdhy; gspq;nfhd;wpid (my;yJ ,uz;L Jspfs;) ,Lq;fs;.

• Vwj;jho 1cm3 Ijhd ngupf;Ff; FNshiul;ilr; Nrhjidf; Fohnahd;wpDs;

,Lq;fs;. mjDld; kpf Ijhd mNkhdpak;Ijnuhl;irl;L xU Jsp ,Lq;fs;.

rpwe;j eLepiyahd ngupf;Ff; FNshiul;Lf; fiurYld; gPNdhy;

gspq;nfhd;iw (my;yJ xU Jspiar; ) NrUq;fs;.

Fwpg;G :Fwpg;G :Fwpg;G :Fwpg;G :Fwpg;G :

• gPNdhy; Njhypd; kPJ njhLifAw;w re;ju;g;gq;fspy; Ijhd GNuhkPd; ePupdhy;

fOTjw;fhd fhuzk; mJ gPNdhYld; fzg;nghOjpy; jhf;fk; Gupe;J gPNdhiy

mfw;Wfpd;wikahFk;.

• rpy Nrjdr; Nru;itfs; eLepiy Clfj;jpy; ngupf;F mad;fSld; epwKila

rpf;fy; mad;fisj; Njhw;Wtpf;Fk;. gPNdhy; Cjh epwj;ijj; jUk;. iej;jpNuh

gPNdhy; rptg;G epwj;ijj; jUk;. 0- iej;jpNuh gPNdhy; mt;thwhd tpNrlkhd

epwnkhd;iwAk; jUtjpy;iy.
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gupNrhjid ,yf;fk;; :gupNrhjid ,yf;fk;; :gupNrhjid ,yf;fk;; :gupNrhjid ,yf;fk;; :gupNrhjid ,yf;fk;; : 9.4.19.4.19.4.19.4.19.4.1

 my;bifl;;Lf;fs; fPw;Nwhd;fSf;fhd Nrhjidfs;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 my;bifl;Lf;fs; ,yFthf fhnghf;rpypf; mkpykhf xl;;rpNaw;wg;gLfpd;w

NghjpYk;> fPw;Nwhd;fs; xl;rpNaw;wg;gl khl;lhJ vd;gij tpsq;fpf; nfhs;thu;.

2. rhjhuz xl;rpNaw;W fUtpfSld; my;bifl;Lf;fs;> fPw;Nwhd;fspd;

jhf;fq;fis mtjhdpg;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; ;; ;; ;  (

• nkjdy;

• vjdy;

• ngd;ry;bifl;L

• Gug;gNdhd;

• mkpyk; Nru; nghw;whrpak; gukq;fNdw;W

• mkpyk;Nru; nghw;whrpak; ,UFNuhNkw;W

• njhydpd; Nrhjidg; nghUs;

• Ngypq;fpd; fiury;

• 2" 4 - ,Uiej;jpNuh gPidy; IjurPd; Nrhjidg;nghUs; ̂ 2" 4 - DNPNrhjidg;nghUs;&

• Ijhd IjNuhf;FNshupf; mkpyk;> Nrhbak; mrw;Nww;W> mdpyPd;

mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;.  (

• nkjdy;> vjdy;> ngd;ry;bifl;L> GNuhgNdhd;> mrw;NwhgPNdhd; Mfpatw;iwg;

gad;gLj;jpg; gpd;tUk; gupNrhjidfis elj;Jf. gupNrhjidfSf;fhf

my;bifl;L> fPw;Nwhd; Mfpatw;wpy; Vwj;jho 1cm3 If; nfhz;l msTfisg;

gad;gLj;Jf. mtjhdpg;Gf;fis ml;ltizg;gLj;Jf.

1 rpwpjsT ePUld; fyf;Ff. gilfs; NtWgl;Lf; fhzg;gLfpd;wdth vdg;

gupNrhjpf;f.

(m) mkpyk; Nru; nghw;whrpak; gukq;fNdw;Wf; fiurypy; Vwj;jho 1 cm3If;

Nru;j;J epwkhw;wq;fs; Vw;gLfpd;wjh vdr; Nrhjpf;f.

(M) Vwj;jho 1 cm3 mkpyk; Nru; nghw;whrpak; ,UFNuhNkw;Wf; fiuriyr;

Nru;j;J epwkhw;wk; Vw;gLfpd;wjh vdg; gupNrhjpf;f.

3 Vwj;jho 3  cm3 Ngypq;fpd; fiuriyr; Nru;j;Jf; fiuriyr; #lhf;Ff.
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nrq;fl;br; rptg;G epw tPo;gbT fpilf;Fk; fiury; ahJ?

4 Vwj;jho 5  cm3 njhydpd; Nrhjidg; nghUisr; Nru;j;Jf; fiuriy nte;ePu;j;

njhl;bapd; %yk; ntg;gNkw;Wf. gupNrhjidf; Fohapd; Rtu;fspy; nts;spf;

fz;zhb Njhd;wpAs;sjh vdg; guPl;rpf;f.

5. gpnubapd; Nrhjidg; nghUs; my;yJ 2.4 DNP Nrhjidg; nghUs; Nru;f;ifapy;

Njhd;Wk; tPo;gbtpd; epwk; ahJ?

6. ePu;Nru; nghw;whrpak; maill;by; maBidf; fiuj;Jg; ngw;Wf; nfhs;sg;gl;l

Nrhbak; Ijnuhl;irl;Lf; fiurypd; rpy Jspfisr; Nru;j;Jf; fiurypd;

Rtu;fspy; nts;spf; fz;zhb Njhd;wpAs;sjh vdg; guPl;rpf;f.

gupNrhjid

1' ePu;

2' mkpyk;Nru;

nghw;whrpak;

gukq;fNdw;W

3' mkpyk;Nru;

nghw;whrpak;

,UFNuhNkw;W

4' Ngypq;fpd;

fiury;

5' njhydpd;

Nrhjidg;

nghUs;

6'  gpubNrhjidg;

nghUs;

nkjdy; vjdy; 2-GNuh

gNdhd;

ngd;ry;b

ifl;L

mrw;Nwh

gPNdhd;
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gupNrhjid ,yf;fk; : 9.6.1gupNrhjid ,yf;fk; : 9.6.1gupNrhjid ,yf;fk; : 9.6.1gupNrhjid ,yf;fk; : 9.6.1gupNrhjid ,yf;fk; : 9.6.1

fhnghl;rpypf; mkpyj;Jf;Fupa Nrhjidfs;

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1. fhnghl;rpy; $l;lj;ijf; nfhz;l Nru;itfs; mkpy ,ay;igf; fhl;Lfpd;wd

vd;gij vspa gupNrhjidfs; %yk; tpsf;Fthu;.

2. mw;fNfhy;fisAk; fhnghf;rpypf; mkpyj;ijAk; gad;gLj;jp vRj;ju;fis

jahupg;ghu;.

3. nkjNdhapf; mkpyk;> mkpy ,ay;GfSld; jho;j;Jk; fUtpf;Fupa

,ay;GfisAk; nfhz;bUf;fpwJ vd;gij mwpthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• nkjNdhapf; mkpyk;

• vjNdhapf; mkpyk;

• ngd;Nrhapf; mkpyk;

• Nrhbak;

• Nrhbak; fhgNdw;W

• Nrhbak; Ijnuhl;irl;Lf; fiury;

• Ijhd IjNuhf;FNshupf;fkpyk;

• Nkf;fwpf;Ff; FNshiul;Lf; fiury;

• mkpyk;Nru; nghw;whrpak; Ngu;kq;fNdw;W

• nrwpe;j ry;g+upf; mkpyk;

• njhydpd; Nrhjidg; nghUs;

• jput ngd;rPd;

• mNkhdpak; Ijnuhl;;irl;L

• eLepiyahd ngupf;Ff; FNshiul;Lf; fiury;

mwpTWj;jy;;.:mwpTWj;jy;;.:mwpTWj;jy;;.:mwpTWj;jy;;.:mwpTWj;jy;;.:

nkjNdhapf; mkpyk;> vjNdhapf; mkpyk;> ngd;Nrhapf; mkp;yk; vd;gtw;iw

cgNahfpj;J gpd;tUk; gupNrhjidfisr; nra;f. jput mkpykhapd; Vwj;jho

1 cm3  tPjKk; jpz;k mkpykhapd; Vwj;jho 0.5 fpuhk; tPjKk; gupNrhjidf;F

vLj;Jf; nfhs;f. mtjhdq;fis ml;ltizg;gLj;Jf.

• 1 cm3 ePUld; fiuAk; jpwidf; ftdpf;f.
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• cNyhf Nrhbak; Jz;nlhd;iw Nru;j;J ntsptUk; thAit vupAk;

jzw;Fr;rpiag; gad;gLj;jpr; Nrhjpf;f.

• Ijhd Nrhbak; Ijnuhl;irl;Lf;fiurypd; rpy kpy;yp yPw;wu;fSld; Nru;j;J

mkpyk; fiufpd;wjh vd mtjhdpf;f.

• Nrhbak; fhgNdw;Wf; fiurnyhd;wpDs; Nru;j;J> thAf; Fkpopfs; ntsp

tUfpd;wdth vdf; ftdpf;f. ngd;Nrhapf; mkpyj;ijg; nghWj;j mstpy;

mjid ngd;rPdpy; fiuj;J> fiuriyr; Nrhbak; fhgNdw;Wld; Nru;j;J

Nrhjpf;f.

• 1 cm3; vjNdhiy fhnghl;rpypf; mkpyj;jpd; my;yJ mjd; Nrhbak; cg;gpdJ

0.5 fpuhKld; Nru;f;f. mf;fiurYf;Fr; nrwpe;j IjNuhf;FNshupf; mkpyj;jpd;

rpy Jspfisr; Nru;jJ Vwf;Fiwa xU epkplj;Jf;F nkJthf ntg;gNkw;Wf.

fiuriyf; Fspur; nra;J> ePiuf; nfhz;l Kfitnahd;wpDs; Cw;Wf.

tpNrl kznkhd;W fpilf;fpd;wjh vdr; Nrhjpf;f.

• mkpyk;Nru; ngw;whrpak; Ngu;kq;fNdw;Wf; fiurnyhd;Wld; fye;J> epw khw;wk;

VJk; epfo;fpd;wjh vdr; Nrhjpf;f.

• 0.5 fpuhk; Nkf;$upf;Ff; FNshiul;Lf;F Vwf;Fiwa 3 cm3; ePiur; Nru;j;Jg;

ngw;w fiurypd; rpy JspfSld; rpwpJ ntg;gNkw;Wf. ntz;zpw

tPo;gbnthd;W Njhd;wpdhy;> mjw;F Ijhd IjNuhf;FNshupf; mkpyj;jpd;

rpy Jisfisr; Nru;j;J> mt;tPo;gbT fiufpd;wjh vdr; Nrhjpf;f.

• XusT %yj;jd;ikia milAk;tiu mNkhdpah ePu;f; fiuriy kpifahf

Cw;wp rptg;G ghrpr; rhaj;jhspdhy; %ytp;ay;igr; Nrhjpf;f. fiurypy;

mNkhdpahtpd; kzk; mw;Wg;NghFk; tiu fiuriy ntg;gNkw;Wf. ,t;thW

eLepiyahf;fg;gl;l fiury;fSf;F eLepiyahd ngupf;Ff; FNshiul;bd;

rpy Jspfisr; Nru;f;f. epwkhw;wq;fisr; Nrhjpf;f.

• rpy cm3 njhydpd; Nrhjidg; nghUisr;; Nru;j;J nte;ePu;j; njhl;bnahd;wpDs;

itf;f. nts;sp Mbnahd;W Njhd;Wfpd;wjh vdr; Nrhjpj;jwpf.
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NrhjidNrhjidNrhjidNrhjidNrhjid nkjNdhapf;nkjNdhapf;nkjNdhapf;nkjNdhapf;nkjNdhapf; vjNdhapf;vjNdhapf;vjNdhapf;vjNdhapf;vjNdhapf;   ngd;Nrhapf;  ngd;Nrhapf;  ngd;Nrhapf;  ngd;Nrhapf;  ngd;Nrhapf;

mkpyk;mkpyk;mkpyk;mkpyk;mkpyk; mkpyk;mkpyk;mkpyk;mkpyk;mkpyk;   mkpyk;  mkpyk;  mkpyk;  mkpyk;  mkpyk;

1'  ePUld;

2' cNyhf Nrhbaj;

Jz;Lld;

3' Nrhbak; Ijnuhl;-

  irl;Lf; fiurYld;

4' Nrhbak; fhgNdw;Wf;

   fiurYld;

5' nrwpe;j ry;g+upf;fkpyk;

  vjNdhy;

  vd;gtw;Wld;

6' mkpy nghw;whrpak;

Ngu;kq;fNdw;Wld;

7' Nkf;$upf;Ff;

FNshiul;Lf;

fiurYld;

8' eLepiyahd ngupf;Ff;

FNshiul;Lf;

fiurYld;

9' njhydpd; Nrhjidg;

nghUSld;
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gupNrhjid ,yf;fk; : 11.3.1gupNrhjid ,yf;fk; : 11.3.1gupNrhjid ,yf;fk; : 11.3.1gupNrhjid ,yf;fk; : 11.3.1gupNrhjid ,yf;fk; : 11.3.1

Mg ,w;Fk;; mkpyq;fSf;Fk; ,ilapyhd jhf;fj;jpd; ghjpg;ig

gupNrhjid uPjpahfj; jPu;khdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1. Mg ,w;Fk; mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpy; nrwptpd; ghjpg;ig

mwpa gupNrhjidia Nkw;nfhs;thu;.

2. Mg ,w;Fk; mkpyj;jpw;Fk; ,ilapyhd jhf;fj;jpy; Ijurd; mad;

nrwpTf;Fr; rhu;ghf tupiriaj; JzpAk; jpwidg; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• Vwj;jho 3'0 cm  ePsKila Rj;jpfupf;fg;gl;l kfdPrpak; ehlhj;Jz;Lfs;

• nfhjpFohnahd;Wk; mjDld; ,izf;ff; $ba Jis nfhz;l ,wg;gu;

milg;ghndhd;Wk;

• mz;zsthf 1'0 mol dm-3  IjNuhf;FNshupf; mkpyk;> Vwj;jho 400 cm3

• ,wg;gu; milg;ghdpd; JisAld; nghUe;jf;$ba Vwj;jho 5 cm  ePsKila

fz;zhbf; Foha;

• epWj;jw; fbfhunkhd;W

• Kfitnahd;W

mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.(

• nfhjp Fohapd; mbapypUe;J Vwj;jho 2.0 cm cauj;jpy; mjidr; Rw;wp

,wg;gu; thnuhd;iwf; fl;b milahskpl;Lf; nfhs;f.

• fz;zhbf; Fohapd; Xu; me;jk; milg;ghdpd; cs;kl;lj;Jld; nghUe;Jk;

tz;zk; fz;zhbf;Fohia milg;ghDld; nghUj;Jf (fz;zhbf; Fohia

milg;ghDld; ,Wf;fkhf ,izj;jy; Ntz;Lk;).  cs; me;jj;jpy;

milg;ghidg; ngUtpuyhy; jk;ik Nehf;fp ,Oj;Jf; fz;zhbf; Foha;f;Fk;

milg;ghDf;Fk; ,ilNa Njhd;Wk; ,ilntspAs; kfdPrpak; ehlhj;Jz;bd;

Xu; me;jj;ijg; GFj;Jf (xt;nthU re;ju;g;gj;jpd; NghJk; milg;ghDf;F

ntspNa fhzg;gLk; kfdPrpak; ehlhj; Jz;bd; ePsk; rkdhdjhf ,Uj;jy;

Ntz;Lk;).
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• 1'0 mol dm-3 > 0'8 mol dm-3" 0'6 mol dm-3" 0'4 mol dm-3, 0'2 mol dm-3 IjNuhf;FNshupf;

mkpyf; fiury;fs; xt;nthd;wpdJk; 100 cm3 tPjk; jahupj;Jf; nfhs;f.  ̂  1'0

mol dm-3 IjNuhf;FNshupf; mkpyk; 80 cm3 Ig; ngw;W nkhj;jf; fdtsT 100

cm3 MFk; tiu ePu; Nru;j;J  0'8 mol dm-3  IjNuhf;FNshupf; mkpyf; fiuriyj;

jahupj;Jf; nfhs;syhk;). milahskplg;gl;l nfhjp Fohia Kw;whf 1'0

mol dm-3  IjNuhf;FNshupf; mkpyj;jpdhy; epug;gp kfdPrpak; ehlh

,izf;fg;gl;l milg;ghdpdhy; tpiuthf %Lf. mNjNtisapy; epWj;jw;

fbfhuj;ijj; njhopw;glr; nra;J nfhjpFohiaj; jiyfPohff; ftpo;f;f.

nfhjpFohapyplg;gl;l milahsk; tiuf;Fk; jput kl;lk; Fiwtjw;Fr;

nrythFk; Neuj;ij msf;f.  (,jw;fhfr; nrythFk; Neuk; Vwj;jho 8-10

nrf;fd;fshf ,Uf;Fk; tz;zk; Fohapd; milahsj;ijr; nrg;gQ; nra;J

nfhs;sy; Vw;wjhFk;). ,t;thwhfNt Gjpa kfdPrpak; ehlhf;fisAk; ntt;NtW

nrwpTfisf; nfhz;l mkpyf; fiufy;fisAk; gad;gLj;jpf; nfhjpFohapd;

milahsk; tiu thA Nru;tjw;Fr; nrythFk; Neuj;ij msf;f (rfy

gupNrhjidfSf;Fk; xNu nfhjpFohiaAk; mNj milahsj;ijAk;

gad;gLj;Jf).

• Gjpa kf;dprpak; ehlhf;fisAk; ntt;NtW nrwpTila mkpyj;ijAk;

gad;gLj;jp gupNrhjidia kPz;Lk; nra;f.

• khwhf; fdtsT thA cUthf Njhd;wpa Neuj;ij gad;gLj;jp> ntt;NtW

mkpyr; nrwptpy; jhf;f tupiriaf; fhz;f.
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gupNrhjid ,yf;fk; : 11.3.2gupNrhjid ,yf;fk; : 11.3.2gupNrhjid ,yf;fk; : 11.3.2gupNrhjid ,yf;fk; : 11.3.2gupNrhjid ,yf;fk; : 11.3.2

Na
2 
S

2 
O

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

3 
,w;Fkpilapyhd jhf;fj;jpy; nrwptpd;

ghjpg;ig gupNrhjid uPjpahfj; jPu;khdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1. xt;nthU jhf;fpAlDk; jhf;f tupir khWk; Nghf;if mwpa

Njitahd juTfis Nrfupg;ghu;.

2. xt;nthU jhf;fp njhlu;ghd jhf;f tupiriaAk; jPu;khdpg;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; (

• Vwj;jho 40 g dm-3   jNahry;Ngw;Wf; fiury;

• mz;zsthf  3'0 mol dm-3  iej;jpupf; mkpyk;

• 50 cm3  Kfit

• epWj;jw; fbfhuk;

• nfhjp Foha;fs;

• msTrhbfs;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• ntz;zpwf; fljhrpnahd;wpy; Gs;sb (X) milahskpl;L mjd; kPJ

Kfitia itf;f. ePiuAk;> IjNuhf;FNshupf; mkpyj;ijAk; xU nfhjp

FohapDs;Sk;> Njitahd Nrhbak;jNahry;Ngw;Wf; fiuriy kw;;WnkhU

nfhjp FohapDs;Sk; mse;J nfhs;f. gpd;du; ,U KfitfsJ

cs;slf;fj;ijAk; xNu Ntisapy; KfitAs; ,Lf. mNj fzj;jpy; epWj;jw;

fbfhuj;ijAk; njhopw;glr; nra;f. KfitapypUe;J Fwpj;j cauj;jpy;

fz;iz itj;Jg; Gs;sb milahsk; kiwtjw;Fr; nrythFk; Neuj;ij

mse;Jnfhs;f.

^mmmmm& jhf;ftPjj;Jf;Fk; jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhdjhf;ftPjj;Jf;Fk; jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhdjhf;ftPjj;Jf;Fk; jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhdjhf;ftPjj;Jf;Fk; jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhdjhf;ftPjj;Jf;Fk; jNahry;Ngw;W mad; nrwpTf;Fk; ,ilapyhd

njhlu;ig mwpjy;.njhlu;ig mwpjy;.njhlu;ig mwpjy;.njhlu;ig mwpjy;.njhlu;ig mwpjy;.

NkNy tptupf;fg;gl;l tpjj;jpNyNa gpd;tUk; ml;ltizf;F mika

fiury;fisf; fye;J Gs;sb milahsk; kiwtjw;Fr; nrythFk; Neuj;ij

mse;J nfhs;f.
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• thrpg;Gf;fisg; ngWifapy; gpd;tUk; tplaq;fspd;ghy; cq;fsJ tpNrl

ftdQ; nrYj;jg;gly; Ntz;Lk;. Kfitia mirf;fhJ fe;jfk; RahjPdkhfg;

gba ,lkspj;jy; Ntz;Lk;. XNu khztd; /khztp xNu KfitiaAk; xU

Fwpj;j Gs;sbiaAk; gad;gLj;jp xU Fwpj;j cau kl;lj;jpy; fz;iz

itj;J mtjhdpj;jgb gupNrhjidia elj;Jjy; Ntz;Lk;.

• xt;nthU gupNrhjidapd; ,WjpapYk; Kfitapd; mbapy; gbAk; fe;jfj;Jhs;

ed;F mfw;wg;gLk; tz;zk; Kfitiaf; fOTjy; Ntz;Lk;.

• Kfitiag; Gs;sbapd; kPJ itf;ifapy; Kfitapd; mbia ed;F

Jilj;jy; Ntz;Lk;.

^MMMMM& jhf;f tPjj;Jf;Fk;> Ijurd; mad; nrwpTf;Fk; ,ilapyhd njhlu;igjhf;f tPjj;Jf;Fk;> Ijurd; mad; nrwpTf;Fk; ,ilapyhd njhlu;igjhf;f tPjj;Jf;Fk;> Ijurd; mad; nrwpTf;Fk; ,ilapyhd njhlu;igjhf;f tPjj;Jf;Fk;> Ijurd; mad; nrwpTf;Fk; ,ilapyhd njhlu;igjhf;f tPjj;Jf;Fk;> Ijurd; mad; nrwpTf;Fk; ,ilapyhd njhlu;ig

mwpjy;.mwpjy;.mwpjy;.mwpjy;.mwpjy;.

• NkNy tpgupf;fg;gl;lthNw gpd;tUk; ml;ltizapw; fhl;lg;gl;Ls;s

fiury;fis fyf;f.

jNahry;Ngw;W

fdtsT /cm3

   25'0

   20'0

   15'0

   10'0

    5'0

mkpy

fdtsT/cm3

  5'0

  5'0

  5'0

  5'0

   5'0

ePu; fdtsT/

        cm3

  -

  5'0

  10'0

  15'0

   20'0

Neuk;/

    s

jNahry;Ngw;W

fiury;/ cm3

   25'0

   25'0

   25'0

   25'0

   25'0

mkpyf;fdtsT/

cm3

   5'0

   4'0

   3'0

   2'0

   1'0

ePu; fdtsT/

        cm3

     -

   1'0

   2'0

   3'0

   4'0

Neuk;̂ t&/

  s
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gupNrhjid ,yf;fk; 11.3.3gupNrhjid ,yf;fk; 11.3.3gupNrhjid ,yf;fk; 11.3.3gupNrhjid ,yf;fk; 11.3.3gupNrhjid ,yf;fk; 11.3.3

,Uk;G (III)> KI  ,w;Fkpilapyhd jhf;fj;jpy; nrwptpd;

ghjpg;ig gupNrhjid uPjpahf jPu;khdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; (

1 ,Uk;G ^III& , KI ,w;Fkpilahd jhf;fj;jpy; nrwptpd; ghjpg;ig gupNrhjid

uPjpapy; jPu;khdpg;ghu;.

2 ,Uk;G ^III& mad;fspd; nrwpT NtWgLk; NghJ jhf;f tPjKk; NtWgLk;

vd;gij mwpthu;.

3 epfOk; xl;rpNaw;wj; jho;j;jy; jhf;fq;fis vOjpf; fhl;Lthu;.

4 ,Uk;G ^III& mad;fspd; nrwpTf;Fr; rhu;ghf jhf;f tupiriaj; Jzpthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• rpwpa Kfitfs;

• epWj;jw; fbfhuk;

• 10 cm3  , 25 cm3 msTrhb

• mz;zsthf 0'1 mol dm-3 mkpy mNkhdpak; mad; ^III& ry;Ngw;Wf; fiury;

• mz;zsthf  0'1 mol dm-3 nghw;whrpak; maill;Lf; fiury;

• mz;zsthf 0'0005 mol dm-3 Nrhbak; jNahry;Ngw;Wf; fiury; (khg;nghUs;

nfhz;l)

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; (

• mNkhdpak; mad; ^III&  ry;Ngw;Wf; fiury;

mNkhdpak; mad; ry;Ngw;W 12.0 g I  1'5 mol dm-3 H
2
SO

4
 mkpyk; 50 cm3

clDk; Nru;j;J rpwpjsT ePu; Nru;j;J fiuAk; tiu ed;F #lhf;Fq;fs;.

,f;fiuriy 250 cm3  tiu Ijhf;fpf; nfhs;Sq;fs;.

• nghw;whrpak; maill;Lf; fiury;

Vwj;jho 4'00 g nghw;whrpak; maill;il rpwpjsT ePupy; fiuj;J fiuriy

250 cm3  tiu Ijhf;fpf; nfhs;Sq;fs;.

• Nrhbak; jNahry;Ngw;Wf; fiury;

0'25 g  Nrhbak; jNahry;Ngw;iw rpwpjsT ePupy; fiuj;Jf; nfhs;Sq;fs;.

mj;Jld;> khg;nghUs; fiuriy ( 2'00 g  khg;nghUis  50 cm3 ePupy; ,l;L

fiuAk; tiu #lhf;fpg; ngw;w fiuriy) Nru;j;Jf; nfhs;Sq;fs;. ,dp

fiurypd; nkhj;jf; fdtsT 250 cm3 MFk; tiu ePu; Nru;j;J Ijhf;fpf;

nfhs;Sq;fs;.
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• fPNo ml;ltiz 01 ,y; fhl;lg;gl;;Ls;s xU Kfitapy; ( A Kfitapy; )

,Uk;G ^III&  fiuriyAk; kw;WnkhU Kfitapy; ( B Kfitapy;) kw;iwa

fiury;fspd; Fwpj;j fdtsTfisAk; jpUj;jkhf mse;J nfhs;Sq;fs;.

Kfit B apy; mlq;fpAs;s fiurYld; A apy; cs;s fiuriyr; Nru;j;jTld;

epWj;jw; fbfhuj;ij KLf;Fq;fs;. fiurypd; epwj;ijf; ftdkhf mtjhdpAq;fs;.

fiurypd; epwk; ePy epwkhf khWk;NghJ epWj;jw; fbfhuj;ij epWj;jp> nrythfpa

Neuj;ij mse;J gjpTnra;J nfhs;Sq;fs;. ,t;thwhf Ie;J gupNrhjidfisAk;

elj;jp> xt;nthU re;ju;g;gj;jpYk; fiurypy; ePy epwk; Njhd;Wtjw;Fr; nrythFk;

Neuj;ij mse;J nfhs;Sq;fs;.

• ngw;w juTfisg; gad;gLj;jp fzpg;Gf;fis Nkw;nfhz;L mad; (III) mad;fs;

njhlu;ghd jhf;f tupiriaf; fhz;f.

 gupNrhjid

,yf;fk;

1

2

3

4

5

ePu;

cm3

-

5'0

10'0

15'0

20'0

mkpy ,Uk;G^III&

fiury; / cm3

25'0

20'0

15'0

10'0

5'0

KI fiury;/

cm3

10'0

10'0

10'0

10'0

10'0

khg;nghUs;
mlq;fpa

Na
2
S

2
O

3
 / cm3

15'0

15'0

15'0

15'0

15'0

,Uk;G^III&

fiury;

KI + Na
2
S

2
O

3

+khg;nghUs;+ePu;

A B
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gupNrhjid ,yf;fk; : 12.1.1gupNrhjid ,yf;fk; : 12.1.1gupNrhjid ,yf;fk; : 12.1.1gupNrhjid ,yf;fk; : 12.1.1gupNrhjid ,yf;fk; : 12.1.1

Fe3+ / SCN- njhFjpia gad;gLj;jp ,af;f rkepiyapy; cs;s

njhFjp xd;wpd; ,ay;Gfis gupNrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 ,urhadr; rkepiyj; njhFjpnahd;Ws; rfy jhf;fpfSk; tpisTfSk;

mlq;fpAs;sd vd;gij cWjpg;gLj;Jthu;.

nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;  (

• mz;zsthd 1'0 mol dm-3  If; nfhz;l ngupf;Ff; FNshiul;Lf; fiury;

my;yJ ngupf;F iej;jpNuw;Wf; fiury; my;yJ ngupf;Fg; gbfhuf; fiury;

100 cm3

• mz;zsthd 0'20 mol dm-3  If; nfhz;l mNkhdpak; jNahraNdw;Wf;

fiury; my;yJ nghw;whrpak;jNahraNdw;Wf; fiury; 100 cm3

• Nrhbaikjnuhl;irl;Lf; fiury; my;yJ ,UNrhbaikjurd; nghRNgw;Wf;

fiury;.

• Nrhjidf; Foha;fs;

mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;; (

• ngupf;F mad; fiurypd; 5 cm3  Ij; jNahraNdw;W mad; fiurypd; 5cm3

cld; fyf;f.

• Nkw;gb fiuriy Vwj;jho 5 klq;F ePu; Nru;j;J (fiury; ,se;Njapiyr;

rha epwkhFk; tiu) Ijhf;Ff.

• Ijhf;fpa Nkw;gb fiurypd; 5cm3 tPjk; ehd;F Nrhjidf; Foha;fSs;

,Lf. ,tw;Ws; xd;iw MSif mikg;ghf itj;jpUf;f. xU FohAs;

ngupf;Ff; FNshiul;Lf; fiurypd; rpy Jspfis my;yJ ngupf;Fg; gbfhug;

gspq;nfhd;wpidr; Nru;f;f. vQ;rpAs;s Nrhjidf; FohAs; Ijhd

Nrhbaikjnuhl;irl;Lld; fiurypd; my;yJ ,UNrhbaikjurd;

nghRNgw;Wf; fiurypd; rpy Jspfisr; Nru;f;f.

• Nkw;gb xt;nthU re;ju;g;gj;jpYk; Vw;gLk; epw khw;wj;ij MSif mikg;Gld;

xg;gpLf.

• Nkw;gb mtjhdq;fspd; mbg;gilapy; vy;yh jhf;fpfSk; tpisTfSk;

,urhad rkepiyj; njhFjpnahd;Ws; mlq;fpAs;sd vdf; Fwpg;gpLf.
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gupNrhjid ,yf;fk; : 12.1.2gupNrhjid ,yf;fk; : 12.1.2gupNrhjid ,yf;fk; : 12.1.2gupNrhjid ,yf;fk; : 12.1.2gupNrhjid ,yf;fk; : 12.1.2

NO
2
/N

2
O

4 
 iaf; nfhz;l rkepiyj; njhFjpapy;

ntg;gepiyapd; ghjpg;igg; gupNrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 rkepiyj; njhFjpnahd;wpd; ntg;gepiyia khw;Wtjd; %yk; rkepiyg;

Gs;spia khw;w KbAnkd;gij tpsq;fpf; nfhs;thu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• nrg;Gj; JUty;fs;

• nrwp iej;jpupf; mkpyk; (,jidj; njhLtijj; jtpu;f;f)

• nfhjp Foha;fs; 4

• (mf;) nfhjp Foha;fSld; ed;F ,izaf;$ba ,wg;gu;

• milg;ghd;fs;

• gdpf;fl;bfs;

• nte;ePu;

• rptpwp (Syringe) milg;ghDld; $ba Nghf;Ff; Foha;

mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;; (

• nfhjp Fohnahd;wpDs; Vwj;jho 5 fpuhk; nrg;Gj; JUty;fis ,Lf.

mjDld; Vwj;jho 3 cm3 iej;jpupf;fkpyj;ijr; Nru;j;Jg; Nghf;Ff; Fohia

,izf;f. ntspNaWk; thAitf; nfhz;L xd;iwnahd;W xj;j ehd;F

nfhjp Foha;fis epug;gp ,wg;gu; milg;ghd;fshy; ed;F milf;f.

(Foha;fSs; fhzg;gLk; thAtpd; epwr; nrwpT mz;zsthf xd;iwnahd;W

xj;jpUj;jy; Ntz;Lk;. rpwpa nfhjp Foha;fisf; $l ,jw;fhfg; gad;gLj;jyhk;.

,t;thA cl;Rthrpf;fg;gly; $lhJ) Kryj;ij ,Oj;Jr; rptpwpiaAk;

mt;thAtpdhy; epug;gpf; nfhs;f.

• thAitf; nfhz;Ls;s xU Fohia MSif mikg;ghf miwntg;gepiyapy;

cs;s ePUs; ,l;L itf;f. vQ;rpAs;stw;Ws; xU Fohiag; gdpf;fl;bapDs;Sk;

kw;iwa Fohia Vwj;jho  70 0C - 80 0C  msTf;Fr; #lhd ePupDs; ,Lf.

rpwpJ Neuj;jpd; gpd;du; ,t;ntht;nthU Foha;fsJ epwr;nrwpit MSif

mikg;Gld; xg;gpLf. gpd;du; gdpf;fl;bapYk; nte;ePupYk; itf;fg;gl;l

Foha;fis khw;wp ,l;Lr; rpwpJ Neuj;jpd; gpd;du; Kd;G Nghd;Nw mtw;wpd;

epwr; nrwpTfis MSif mikg;Gld; xg;gpLf.

• xt;nthU FohapdJk; epwj;jpy; Vw;gLk; NtWghl;il mtjhdpf;f.
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gupNrhjid ,yf;fk; : 12.1.3gupNrhjid ,yf;fk; : 12.1.3gupNrhjid ,yf;fk; : 12.1.3gupNrhjid ,yf;fk; : 12.1.3gupNrhjid ,yf;fk; : 12.1.3

Ca (OH)
2 
,d; fiujpwd; ngUf;fj;ijg; gupNrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 epuk;gpa fy;rpaikjnuhl;irl;L ePu;f; fiurnyhd;wpd; fy;rpak; > Ijnuhl;irl;L

mad; ngUf;fj;ijj; JzpAe; jpwidg; ngWthu;.

2 fy;rpaikjnuhl;irl;bdhy; epuk;gpa ntt;NtW ePu;f; fiury;fspd;

mad;ngUf;fk; khwpypahFk; vd;gij tpsq;fpf; nfhs;thu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• jpz;k fy;rpaikjnuhl;irl;L

• epak Nrhbaikjnuhl;irl;Lf; fiury;  ^ mz;zsthf0.10 mol dm-3 &

• epak IjNuhf;FNshupf; mkpyk;  ^mz;zsthf 0.10 mol dm-3 )

• $k;Gf; FLitfs;

• mstp

• Fohap

• gpNdhj;jypd;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• Ie;J $k;Gf; FLitfis 1>2>3>4>5 vd ,yf;fkpl;L ml;ltizapw;

Fwpg;gpl;lg;gl;Ls;sthW Nrhbaikjnuhl;irl;Lf; fiuriyAk; ePiuAk; mse;J

,l;L Ie;J njhFjpfisAe; jahu;g;gLj;jpf; nfhs;f.

FLit ePu; / cm3

0.10 mol dm-3 epak

Nrhbaikjnuhl;irl;L/
cm3

1

2

3

4

5

  -

 25.0

 50.0

 75.0

100.0

100.0

  75.0

  50.0

  25.0

   -
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• 2Mk; 3Mk; 4Mk; njhFjpfisj; jahu;g;gLj;Jtjw;fhf mstpnahd;wpidNah

Fohapnahd;wpidNah gad;gLj;Jf. 1Mk; 5Mk; njhFjpfisj;

jahu;g;gLj;Jtjw;fhf msT rhbnahd;wpidg; gad;gLj;jyhk;. ,jw;fhd

fhuzk; ahJ?

• Nkw;gb xt;nthU FLitAs;Sk; jpz;k fy;rpaikjnuhl;irl;L kpifahf

(Vwj;jho 1 fpuhk;) ,l;L ed;F fyf;fpf; FLitia Vwj;jho 15 epkpl Neuk;

itj;jpUf;f. KjyhtJ FLitAs; mlq;fpAs;s fiurw; fyitia cyu;e;j

Kfitnahd;Ws; tbf;f.

• tbjputj;jpd; 25 cm3 tPjk; ,U gFjpfisf; Fohapnahd;wpdhy; mse;J

$k;Gf;FLitnahd;wpDs; ,Lf. mjDld; xU Jsp gpNdhj;jypd; Nru;j;J

epak IjNuhf;FNshupf; mkpyj;Jld; epakpf;f. kw;iwa ehd;F njhFjpfisAk;

tbj;J Nkw;Fwpg;gpl;l Kiwg;gbNa tbjputj;ij mkpyj;Jld; epakpj;Jg;

ngWNgWfis ml;ltizg;gLj;Jf.

• ngwg;gl;l gupNrhjidj; juTfspd; mbg;gilapy; ia

xt;nthU njhFjpf;Fk; fzpj;J> Ca(OH)
2 
d; fiujpwd; ngUf;fj;ijf; fhz;f.
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gupNrhjid ,yf;fk;; 12.1.4gupNrhjid ,yf;fk;; 12.1.4gupNrhjid ,yf;fk;; 12.1.4gupNrhjid ,yf;fk;; 12.1.4gupNrhjid ,yf;fk;; 12.1.4

ePupw;Fk;> gpa+l;lNdhYf;Fkpilapy; vjNdhapf; mkpyj;jpd;

gq;fPl;Lf; Fzfj;ijg; gupNrhjid uPjpahfj; Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 gpAw;wNdhYf;Fk; ePUf;Fk; ,ilNa vjNdhapf; mkpyk; rkepiyia

mile;jgpd; gpa+w;wNdhy; gilapYk; ePu;g;gilapYk; mlq;fpAs;s

mt;tkpyj;jpd; nrwpitj; JzpAk; jpwidg; ngWthu;.

2 ePu;g;gilapd; vjNdhapf; mkpyr; nrwpTf;Fk; gpa+w;wNdhy; gilapd; vjNdhapf;

mkpyr; nrwpTf;Fk; ,ilapyhd njhlu;igf; fzpf;Fk; jpwidg; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; (

• gpAw;wNdhy;> 120 cm3 (Vwj;jho)

• mz;zsthf 1 mol dm-3 nrwpTila vjNdhapf; mkpyf; fiury;> 250 cm3

• mz;zsthf 0.5 mol dm-3 nrwpTila NaOH fiury;> 250 cm3

• ntWk; Nrhjidg; nghUs; Nghj;jy;fs; 5

• mstpfs;

• Fohapfs;

• epakpg;Gf; FLitfs;

• gpNdhj;jypd;

• Gdy;

mwpTWj;jy;; ;mwpTWj;jy;; ;mwpTWj;jy;; ;mwpTWj;jy;; ;mwpTWj;jy;; ; (

• mrw;wpf;F mkpyk;  ^99] w$w& 15 cm3  fdtsit 300 cm3 tiu ePu; Nru;j;J

Ijhf;fp> 1 mol dm-3 nrwpTila vjNdhapf; mkpyf; fiuriyj; jahupj;Jf;

nfhs;syhk;. ,yf;fkplg;gl;l 5 Nrhjidg; nghUs; Nghj;jy;fSs;

ml;ltizapy; fhl;lg;gl;Ls;sthW fiury; fdtsTfisr; Nru;j;Jf; fyf;fpf;

nfhs;Sq;fs;. fiurw; fdtsTfis msg;gjw;fhf> mstpfisg;

gad;gLj;Jq;fs;.
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• ,j;njhFjpfs; rkepiyia miltjw;fhf ,j;njhFjpia 10-15 epkpl

Neuj;jpw;F itj;jpUf;fTk;. gpd; KjyhtJ Nrhjidg; nghUl; Nghj;jypy;

cs;s njhFjpia mstpAs; vLq;fs; (NkNy cs;s gil gpAw;wNdhy;

MFk;). gilfs; Ntwhfpajd; gpd;du;> ePu;g;gilapd;  10.00 cm3 I epakpg;Gf;

FLitapDs; ,l;L mjDld; gpNdhj;jypd; fhl;b 1-2 Jsp Nru;f;f.

,f;fiuriy Vw;fdNt jahupj;j NaOH  fiurYld; epakpj;J thrpg;Gf;fisg;

ngWq;fs;.

• mstpapDs; vQ;rpAs;s ePu;g;giliaf; ftdkhf mg;Gwg;gLj;jp> gpAw;wNdhy;

gilapd; 10.00 cm3  I epakpg;Gf; FLitapDs; ,l;Lf; nfhs;Sq;fs;.

mjDld; 10 cm3 ePu; Nru;j;J 1-2 Jsp gpNdhj;jypd; fhl;b ,l;L Nkw;gb

fiurYld; epakpj;J thrpg;Gf;fisg; ngw;Wf; nfhs;Sq;fs;.

ngw;w thrpg;Gf;fisg; gad;gLj;jp gpd;tUk; ml;ltiziag; g+u;j;jp

nra;Aq;fs;.

ePu;g;gil

[CH
3
COOH]

/  mol dm-3

ePu;g;gilapd;

10.00 cm3

,w;fhfr;

nrythfpa

NaOH

fdtsT / cm3

gpAw;wNdhy;

gilapd;10.00 cm3

,w;fhfr;nrythfpa

NaOH

fdtsT / cm3

gPAl;lNdhy;

[CH
3
COOH]

 mol dm-3

[CH
3
COOH]

gpAw;wNdhy;

[CH
3
COOH]

ePu;

njhFjp

1

2

3

4

5

njhFjp

1

2

3

4

5

ePu; / cm3

-

5'0

10'0

15'0

20'0

1 mol dm-3vjNdhapf;

mkpyk; / cm3

40'0

35'0

30'0

25'0

20'0

gpAw;wNdhy;

/ cm3

20'0

20'0

20'0

20'0

20'0



51

gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 12.7.12.7.12.7.12.7.12.7.1

toq;fg;gl;;l g+f;fisg; gad;gLj;jp fhl;bfs;; jahpj;jYk;>

mtw;wpd; pH tPr;Rf;fis gupNrhjid uPjpahf JzpjYk;

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 jhtug; gFjpfspy; ,Ue;J ngwg;gLk; gpupj;njLg;Gf;fisf; fhl;bfshfg;

gad;gLj;j KbAnkd;gij tpsq;fpf; nfhs;thu;.

2 jahupj;j pH fhl;bfspd; pH tPr;ir jPu;khdpg;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• jhtug; gFjpfs;

fWj;jg;g+> khJsk;g+> rPz;Lf;nfhbg;g+

• 1'00 mol dm-3 IjNuhf;FNshupf; mkpyk;

• 1'00 mol dm-3  Nrhbaikjnuhl;irl;Lf; fiury;

• ghrpr;rhaf; fiury;

• nkjapw;nrk;kQ;rs;

• gpNdhj;jypd;

• nghJf;fhl;b

• 10 cm3  msTr;rhb my;yJ mstp

• Nrhjidf; Foha;fs;

• ikepug;gp

• cuYk;> cyf;ifAk;

• Gdy;

• tbjhs;

• wg;gu; ehlhf;fs; 2

• fdkhdf; FLit

• pH 7 cila jhq;fw; fiury;
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mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

(m)m)m)m)m) jhtug; gpupj;njLg;Gf;fisj; jahupj;jy;.jhtug; gpupj;njLg;Gf;fisj; jahupj;jy;.jhtug; gpupj;njLg;Gf;fisj; jahupj;jy;.jhtug; gpupj;njLg;Gf;fisj; jahupj;jy;.jhtug; gpupj;njLg;Gf;fisj; jahupj;jy;.

• ,jw;fhf ePy epwg; g+f;fs; kpf Vw;witahFk;. xNu tifiar; Nru;;e;j rpy

g+f;fis ePUld; Nru;j;J cuypy; ,l;L ed;F erpj;J ,bj;Jf; nfhs;f.

mjid tbj;J itj;Jf; nfhs;f. ,t;thwhfNt kw;iwa xt;nthU tifj;

jhtug; gFjpfisAk; gad;gLj;jpg; gpupj;njLg;Gf;fisj; jahpj;Jf; nfhs;f.

(,t;thwhd gpupj;njLg;Gf;fisj; jahupj;Jf; nfhs;sf; $ba NtW Kiwfs;

ahit vdf; fye;JiuahLf).

(M)(M)(M)(M)(M) 1 njhlf;fk; 13 tiuapyhd 1 njhlf;fk; 13 tiuapyhd 1 njhlf;fk; 13 tiuapyhd 1 njhlf;fk; 13 tiuapyhd 1 njhlf;fk; 13 tiuapyhd pH      ngWkhdq;fisf; nfhz;l fiury;fisj;ngWkhdq;fisf; nfhz;l fiury;fisj;ngWkhdq;fisf; nfhz;l fiury;fisj;ngWkhdq;fisf; nfhz;l fiury;fisj;ngWkhdq;fisf; nfhz;l fiury;fisj;

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

• 1'0 mol dm-3  IjNuhf;FNshupf; mkpyj;jpd; pH ngWkhdk; mz;zsthf 0

MFk;.

• msTr; rhbiaNah mstpiaNah gad;gLj;jp 1 cm3 ePiu mse;J Nrhjidf;

Fohnahd;wpDs; ,l;L ePu; kl;lj;ijf; Fwpj;Jf; nfhz;ljd; gpd;du; me;ePiu

mg;Gwg;gLj;Jf. gpd;du; mNj Nrhjidf; FohapDs;  10 cm3 ePiu ,l;L

me;ePu; kl;lj;ijAk; Fwpj;Jf; nfhs;f. ,J  1 cm3  IAk; 10 cm3  IAk;

msf;ff; $ba gbtFf;if nra;ag;gl;l xU Nrhjidf; FohahFk;. vdNt

ahNjDk; fiuriyg; 10 klq;F Ijhf;Ftjw;fhf ,jidg; gad;gLj;j

KbAk;.

• ,r;Nrhjidf; FohapDs; 1 cm3 milahskplg;gl;Ls;s ,lk; tiu 1.00

mol dm-3   mkpykpl;L 10 cm3milahsk; tiu ePu; Nru;j;Jf; ed;F fyf;Ff.

,f;fiurypd;  pH ngWkhdk; mz;zsthf 1 MFk;.

• ,t;thwhf ,r;Nrhjidf; Fohiag; ga;dgLj;jp (10 klq;F Ijhf;fpagb) 2

njhlf;fk; 6 tiuapyhd pH ngWkhdq;fisf; nfhz;l fiury;fisj;

jahupf;f.

• 1'0 mol dm-3  Nrhbaikjnuhl;irl;Lf; fiuriyAk; ,t;thwhfNt 10 klq;F

tPjk; Ijhf;fp 13 njhlf;fk; 8 tiuapyhd  pH  ngWkhdq;fisf; nfhz;l

fiury;fisj; jahupj;Jf; nfhs;f.
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(,)(,)(,)(,)(,) fhl;bfspd; fhl;bfspd; fhl;bfspd; fhl;bfspd; fhl;bfspd;  pH tPr;irj; Jzpjy;.tPr;irj; Jzpjy;.tPr;irj; Jzpjy;.tPr;irj; Jzpjy;.tPr;irj; Jzpjy;.

• Nrhjidf; Foha;fs; 15 ,idg; ngw;W mtw;iw 0 pH njhlf;fk; 15 tiu

,yf;fkpLf. mr;Nrhjidf; Foha;fs; 0> 1> 2> 3> 4> ... vd;wthW xOq;F

Kiwg;gb itf;f. ePq;fs; jahupj;j pH ngWkhdj;ijf; nfhz;l fiurypd;

Vwj;jho 5.0 cm3  apid 1Mk; ,yf;fr; Nrhjidf; FohapDs;Sk; vd;wthW

xt;nthU fiuriyAk; cupa Nrhjidf; FohapfSs; ,Lf.

ikepug;gpnahd;wpd; JizAld; ,t;ntht;nthU Nrhjidf; FohapDs;Sk;

nkjapw; nrk;kQ;rs; ,U Jspfs; tPjk; ,l;L ed;F fyf;Ff.

• Nrhjidf; Foha;fSs; mlq;fpAs;s fiury;fspd; epwq;fisj; njspthfg;

ghu;f;ff; $bathW Nrhjidf; Foha;fspd; gpd;dzpapy; ntz;zpwf;

fljhrpnahd;wpid itf;f. KjyhtJ Fohapy; Muk;gpj;Jf; fiury;fspd;

epwj;ij mtjhdpj;J epwq;fspy; njspthd NtWghl;ilf; fhzf;$ba

Nrhjidf; Foha;fspd;  pH ngWkhdq;fisf; Fwpj;Jf; nfhs;f.

gpd;tUk; xt;nthU fhl;bf;Fkhf Nkw;Fwpg;gpl;lijg; Nghd;Nw Nrhjidfis

elj;Jf. xt;nthU fhl;bf;fhfTk; 0 - 14 tiuapyhd pH ngWkhdq;fisf;

nfhz;l fiury;fisf; nfhz;l Nrhjidf; Foha;j; njhFjpfisj;

jahupj;Jf; nfhs;sy; Ntz;Lk;.

Kf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;G

(ePq;fs; jahupj;j jhtug; gpupj;njLg;Gf;fisg; gad;gLj;Jifapy; cupa

Foha;fSs; $Ljyhd msT Jspfis ,Lf).

1'  gpNdhj;jypd;

2'  ePq;fs; jahupj;j jhtug; gpupj;njLg;Gf;fs;

3' ghrpr;rhak;

4'  nkijapr; rptg;G

5'  nghJf;fhl;b

• xt;nthU fhl;bapdJk; pH tPr;ir ckJ mtjhdpg;gpd; mbg;gilapy;

jPu;khdpf;f.
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gupNrhjid ,yf;fk; : 12.7.2gupNrhjid ,yf;fk; : 12.7.2gupNrhjid ,yf;fk; : 12.7.2gupNrhjid ,yf;fk; : 12.7.2gupNrhjid ,yf;fk; : 12.7.2

pH ia Nrhjpg;gjd; %yk; cg;Gf; fiury;fspd; mkpy> %y
eLepiyikia gupNrhjid uPjpahf Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;; ; ; ;; ;; ; (

1 cg;Gf;fspd; ePu;f;fiury;fSs; midj;JNk eLepiyahditahff;

fhzg;gLtjpy;iy vd;gij tpsq;fpf;nfhs;thu;.

2 gupNrhjid mtjhdpg;Gf;fspd; mbg;gilapy; xU cg;Gf; fiurypd; mkpy/

%y / eLepiyj; jd;ik gw;wpa KbTf;F tUthu;.

nghUl;fSk;> cgfuzq;fSk;; ;nghUl;fSk;> cgfuzq;fSk;; ;nghUl;fSk;> cgfuzq;fSk;; ;nghUl;fSk;> cgfuzq;fSk;; ;nghUl;fSk;> cgfuzq;fSk;; ;  (

• Nrhbaq;FNshiul;L • Nrhbakrw;Nww;W

• mNkhdpakrw;Nww;W • ehff; FNshiul;L

• mYkpdpaq;FNshiul;L • kfdPrpaq;FNshiul;L

• nghJf;fhl;b my;yJ pH jhs; • Nrhjidf; Foha;fs;

• 10 cm3 msTr;rhb

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;;; ;; ; (

• cg;Gf;fs; xt;nthd;wpYkpUe;J mz;zsthf 0.5 fpuhk; tPjk; mse;J

jdpj;jdpNa Nrhjidf; FOha;fSs; ,l;L Vwj;jho  10 cm3  ePu; Nru;j;Jf;

fiuj;J mt;Tg;Gf;fspd; ePu;f; fiury;fisj; jahupj;Jf; nfhs;f. fiury;fisj;

jahupg;gjw;fhfg; gad;gLj;jg;gl;l ePupd;  10 cm3 I kw;WnkhU Nrhjidf;

FohAs; ,l;Lf; nfhs;f.

• xt;nthU FohapDs;Sk; nghJf;fhl;bapd; ,uz;L Jspfs; tPjk; my;yJ

xt;nthU pH jhs; Jz;L tPjk; ,Lf. xt;nthU Nrhjidf; FohapYKs;s

fiurypd; epwj;ij ePiuf; nfhz;l Nrhjidf; Fohapd; epwj;Jld; xg;gpl;L

mt;Tg;Gf; fiury;fspd; mz;zsthd pH ngWkhdq;fis epu;zapf;f.

cq;fSf;Ff; fpilj;j ngWNgWfisg; gad;gLj;jpg; gpd;tUk; ml;ltizia

epug;Gf.

cg;Gf;fiury;  NaCl    CH
3
CO

2
Na   CH

3
CO

2
NH

4  
  ZnCl

2    
AlCl

3  
  MgSO

4  
  ePu;

mz;zsthf

pH ngWkhdk;

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• cg;Gf;fspd; jd;ikf;Fk; mt;cg;Gf; fiury;fspd; mkpy> %y> eLepiyj;

jd;ikf;Fk; ,ilapyhd njhlu;ig ru;r;rpf;Ff.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 12.7.32.7.32.7.32.7.32.7.3

pH fhl;bfis gad;gLj;jp jug;gl;l fiury; xd;wpd;

mz;zsthd pH ngWkhdj;ij jPu;khdpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 pH fhl;bfisg; gad;gLj;jp fiury; xd;wpd; mz;zsthd pH ngWkhdj;ij

jPu;khdpg;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• pH ntt;NtW tPr;Rila fhl;bfs;

• pH ia jPu;khdpf;f Ntz;ba NtWgl;l fiury;fs;

• pH jhs; / pH khdp;

• gupNrhjidf; Foha;fs;

• Jspg;ghd; (droppers)

mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;.  (

• pH ia jPu;khdpf;f Ntz;ba fiury;fspd; 3 cm3 msit ntt;NtW

gupNrhjidf; Foha;fspy; vLf;fTk;.

• xt;nthU gupNrhjidf; FohapDs;Sk; ntt;NtW fhl;bfspd; 2 Jspfis

ntt;Ntwhf Nru;f;fTk; (xU Fohapy; xU fhl;b tPjk; Nru;f;fTk;).

• ml;ltizapy; jug;gl;l juTfis gad;gLj;jp gupNrhjpj;j fiury;fspd;

mz;zsthd pH tPr;ir jPu;khdpf;f.

• pHjhs; my;yJ khdpiag ; gad;gLj ;j p cq;fsJ KbTfis

cWjpg;gLj;Jq;fs;.
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fhl;bfhl;bfhl;bfhl;bfhl;b        pH tPr;RtPr;RtPr;RtPr;RtPr;R    jho; epwk;   jho; epwk;   jho; epwk;   jho; epwk;   jho; epwk; cau;epwk;cau;epwk;cau;epwk;cau;epwk;cau;epwk;

1' nkjapy; Cjh 0 - 1'6 kQ;rs; Cjh

2' ijNkhy; ePyk; 1.1- 2.9 rptg;G kQ;rs;

3. GNuhNkh gPNdhy; ePyk; 2.8 - 4.6 rptg;G ePyk;

4' nkjapw;nrk;kQ;rs; 3'1 -  4'4 ,sk;rptg;G kQ;rs;

5. GNuhNkh fpuNrhy; gr;ir 3.8 - 5.4 kQ;rs; ePyk;

6' nkjapw; rptg;G 4'2 -  6'4 rptg;G kQ;rs;

7' ghrpr;rhak; 5'0 -  8'0 rptg;G ePyk;

8. GNuhNkh ijNkhy; ePyk; 6.0 - 7.6 kQ;rs; ePyk;

9' gpNdhy; rptg;G 6'6 -  8'4 kQ;rs; rptg;G

10.fpuNrhy; rptg;G 7.3 - 8.8 kQ;rs; rptg;G

11'gpNdhj;jypd; 8'3 - 10'0 epwkw;wJ rptg;G

12.ijNkhy;g;jyPd; 8.3 - 10.5 epwkw;wJ ePyk;

13 myprupf;F kQ;rs; 10'1 - 12'0 kQ;rs; nrk;kQ;rs;(rptg;G)

tPr;R

kQ;rs ;
Cjh

kQ;rs;

kQ;rs;

kQ;rs;

ePyk;

rptg;G

rptg;G

nrk;kQ;rs;

rptg;G
(,sk;rptg;G

rptg;G

rptg;G

rptg;G

kQ;rs;

epwkw;wJ.

kQ;rs;

nkjapy; Cjh

ijNkhy; ePyk;

GNuhNkh gPNdhy; ePyk;

nkjapw;nrk;kQ;rs ;

GNuhNkh fpuNrhy; gr;ir

nkjapw; rptg;G

ghrpr;rhak;

GNuhNkh ijNkhy; ePyk;

gPNdhy; rptg;G

fpuNrhy; rptg;G

gpNdhj;jypd;

ijNkhy;g;jyPd;

myprupf;F kQ;rs;

;
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.1.13.1.13.1.13.1.13.1.1

ctPl;];ldpd; Nfhl;ghl;ilg; gad;gLj;jp jug;gl;l

fiurnyhd;wpd; flj;Jjpwid msj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;; ; ; ;; ;; ; (

1 fiurypd; kpd;flj;Jjpwid msg;gjw;fhf flj;Jjpwd; fynkhd;iwg;

gad;gLj;Jthu;.

2 flj;Jjpwid msg;gjw;fhf ctPl;Rjd;ghy (Wheatstone bridge) Rw;nwhd;iwg;

gad;gLj;Jthu;.

3 ntt;NtW fiury;fspd; flj;Jjpwid xg;gpLthu;.

4 fiurnyhd;wpd; flj;Jj;jpwdhdJ mjd; nrwpTf;F mika NtWgLk; tpjj;ij

gUkl;lkhfj; Jzpthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• kPw;wu; Nfhy;

•  4.5 V kpd;fytLf;F ^ 3 × 1.5 V kpd;fyq;fs; &

• mirT fhl;b

• nrtpg;gd;dp my;yJ xypngUf;fp

mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;.  (

• fPNo glj;jpy; jug;gl;Ls;sJ Nghd;W> mkpo;;j;jp itf;fj;jf;f tif flj;Jjpwd;

fynkhd;iw mikj;Jf; nfhs;Sq;fs;.

• ngsjpf Ma;T$lj;jpypUe;J ngwj;jf;f miyT fhl;bnahd;wpid (Oscillo-

scope) my;yJ irif gpwg;ghf;fpnahd;wpid (Signal Generator) kpd; Kjyhfg;

gad;gLj;jp fPNo fhl;bAs;sthW kPw;wu; ghyj;ij mikAq;fs;.

1 cm

2 cm

1cm

�

1 cm

cjl;Lr;rhag;

g+r;R(Lipstick_)

nky;ypa fhgd;

Nfhy;

fz;zhbf;Nfhy;

5 mm

,g;gFjpia ntl;b

mfw;wTk;.

 mfw;wg;gl;l

 gFjp
 Jisfisf; nfhz;l

 mfw;wg;gl;l gFjp



58

• 0'010  mol dm3 nrwpTila nghw;whrpak; FNshiul;L (KCl) fiuriyg;

gad;gLj;jp> ghyj;ijr; rkg;gLj;Jq;fs;. miwntg;gepiyapy; fiurypd;

flj;Jjpwd;  1500 µS cm-1 vdf; nfhz;L fyj;jpd; fykhwpypia fzpAq;fs;.

ntt;NtW fiury;fisg; gad;gLj;jp> me;je;jf; fiurypdJk; ePu; khjpupapdJk;

flj;Jjpwidf; fzpj;jwpAq;fs;. kPw;wu; ghyj;jpdJ fk;gpapd; vg;gpuNjrj;jpy;

rkepiyg; Gs;spiag; ngwj;jf;f tifapy; jilap R
2 
,idr; nrg;gQ;

nra;J nfhs;Sq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• nrwptpd;gb nghw;whrpak; FNshiul;L (KCl) fiurypd; ^ 0'0010 njhlf;fk;

0'05  mol dm-3 tiuapyhd 5 fiury;fisg; gad;gLj;Jq;fs;). nrwpTf;F

mika flj;Jjpwd; khWk; tpjj;ij mse;J tiughf;Fq;fs;.

• ntt;NtW ePu; khjpupfspd; flj;Jjpwd; %yk; mtw;wpd; ctu;j;jd;ik

njhlu;ghd fUj;ijg; ngwyhk; vd;gJ gw;wpf; fye;JiuahLq;fs;.

gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.1.23.1.23.1.23.1.23.1.2

nrwpT> ntg;gepiy> kpd;gFnghUspd; jd;ik vd;gtw;Wld;

flj;Jjpwd; khwiy gupNrhjid uPjpahfj; jPu;khdpj;jy;.

• NkNy 13.1.1 jug;gl;l fyj;ijg; gad;gLj;jp mNj fiurypd; nrwpT>

ntg;gepiy> kpd;gFnghUspd; jd;ik vd;gtw;Wld; flj;Jjpwd; vt;thW

khWgLfpd;wJ vd;gij guPl;rpf;f.

%lg;gl;l gFjp

miyTfhl;b



59

gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.23.23.23.23.2

gy;NtW tifahd kpd;tha;fisj; jahupj;jYk;> mtw;wpd;

kpd;tha; mOj;jq;fis mOj;jkhdp nfhz;L mstplYk;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; (

1 ntt;NtW tifahd kpd;tha;fisj; jahupg;;ghu;.

2 mOj;jkhdpiag; gad;gLj;jp> ntt;NtW kpd;fyq;fspd; kpd;tha;

mOj;jq;fis nts;sp - nts;sp mad; kpd;thia epak kpd;thahf

itj;J msg;ghu;.

3. 

cell ref
=E-EE

 vDk; rkd;ghl;ilg; gad;gLj;jp jahupj;j kpd;tha;fspd; kpd;tha;

mOj;jj;ij fzpg;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• Ijhd IjNuhFNshupf;fkpyk;

•  NaCl fiury;

• nts;spf; fk;gpj; Jz;L

• fhgd; kpd;tha;fs; 2

• ,izg;Gf; fk;gpfs;

• 3 V kpd;fytLf;F

• Ez;Jis cs;s gpupg;ghd; (Porous particion)

mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;. (

² fhNjhl;lhf fhgd; kpd;tha; xd;wpidAk;> mNdhl;lhf (Vwj;jho 6cm ePskhd)

nts;spf; fk;gpnahd;wpidAk; gad;gLj;jp Ijhd HCl  fiurnyhd;iw my;yJ

NaCl  fiurnyhd;iw kpd;gFg;Gr; nra;Aq;fs;. mz;zsthf 2 cm ePsj;ij

fiurypy; mkpo;j;Jf. 3V NghJkhdJ. nts;spf;fk;gpapd; me;jj;jpy; nts;is

eiu epwkhd AgCl   gbAk;. mjid Cl-  mad;fs; mlq;fpAs;s fiurnyhd;wpy;

^ KCl& mkpo;j;Jtjd; %yk;  Ag(s), AgCl(s)/Cl- (aq) kpd;tha; mikf;fg;gLk;. xU

Jsp AgNO
3
 I> AgCl  I nfhz;l KCl fiurypy; Nru;j;J fiuriy epuk;gyhf;Ff.

kpd;tha; mOj;jk; KCl fiurypd; nrwptpy;jq;fpAs;sJ. (0.10 mol dm-3 - 0.29

V ; 1.0 mol dm-3 - 0.22 V ; epuk;gpa KCl fiury; 2.0 V )
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 ² ,uz;L kpd;tha;fisg; 'nghUj;jkhd tifapy;" vLg;gjhy;> fynkhd;W

fl;bnaOg;gg;gLfpd;wikia fhl;Lf. nghUj;jkhd (appropriately) vDk; gjj;jpd;

nghUisf; Nfhl;ghl;L uPjpapYk; (cg;Gg; ghyk; %yk;) nrad;Kiw %yKk;

(Ez;Lisg; gpupg;G %yk;) tpgupf;Ff.

² ePq;fs; mikj;j kpd;tha;fisj; njhLj;J mOj;jkhdpnahd;wpidf; nfhz;L

mtw;wpd; kpd;dpaf;f tpiria msTq;fs;. nghJthd mirAk; RUs;

fy;tNdhkhdp> etPd ,yf;f Nthy;w;Wkhdp Mfpatw;wpd; %yk; mtw;wpd; kpd;dpaf;f

tpiria msTq;fs;. re;ijapy; fpilf;Fk; 1.5 V fynkhd;wpd; kpd;daf;ftpiria

msg;gjd; %yk; cq;fsJ ngWNgWfis cWjpg;gLj;Jq;fs;.

² epak nt];ld; (Weston) fl;kpak; fynkhd;wpidg; gad;gLj;jp> mOj;jkhdpia

msitapLq;fs; ,y;yhtpbd; lhdpay; fyk; my;yJ 1.5 V cyu; fyj;ijg;

gad;gLj;Jq;fs;.

² glj;jpy; fhl;bAs;sthW fyKidfisr; rupahfj; njhLq;fs;. ,y;iyNay;

rkepiyg; Gs;spiag; ngw KbahJ. ePq;fs; Mf;fpa fyq;fspd; kpd;dpaf;f

tpiria mOj;jkhdpapdhy; mse;J gjpT nra;Aq;fs;.

gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.33.33.33.33.3

mOj;jkhdpia cgNahfpj;J gy;NtWgl;;l fyq;fspd;

kpd;dpaf;f tpiria msj;jy;.

• Ma;T $lj;jpYs;s fyq;fspd; kpd;dpaf;f tpiria gupNrhjid 13.2 ,y;

ePq;fs; jahupj;j kpd;tha;fSf;F mse;jJ Nghd;W mOj;jkhdpia cgNahfpj;J

msf;fTk;.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.43.43.43.43.4

gy;NtW fyq;fspd; tpidj;jpwid xg;gpLjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;(

1 fynkhd;wpd; gUkd;> ,urhadk; Mfpatw;wpd; kPJ khj;jpuk; mjd; epiyik

jq;fpapUg;gjpy;iy vd;gij tpsq;fpf; nfhs;thu;.

2 re;ijapYs;s rkgUkDila> rk ,urhadj;ijf; nfhz;l fyq;fspd;

tpidj;jpwid xg;gpLthu;.

3 Njitf;Nfw;g ehshe;j gad;ghl;bw;fhf fyq;fisj; njupT nra;J

nfhs;tjw;fhd topfhl;biag; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;  (

• R 20 tifiar; Nru;e;j ntt;NtW epwKila (fWg;G> rptg;G> ePyk;) %d;W

fyq;fs;

• Nthy;w;Wkhdp ^1-2 V my;yJ 1-5 V &

• ,izg;Gf; fk;gp

• 5 Ω jilapfs; %d;W

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• glj;jpy; fhl;bAs;sthW cgfuzq;fis mikAq;fs;. Rw;iw vLj;J 15

epkplj;jpw;F xU jlit Nthy;w;Wkhdp thrpg;igg; ngWq;fs;. msf;Fk;

re;ju;g;gj;jpy; khj;jpuk; Nthy;w;Wkhdpiaj; njhLj;Jf; nfhs;tJ NghJkhdJ.

xU kzp Neuj;Js; gupNrhjidia elhj;jp (4 thrpg;Gf;fs; fpilf;Fk;)

Rw;iw Jz;bAq;fs;. mLj;j ehspYk; ,t;thwhd 4 thrpg;Gf;fisg; ngWq;fs;.

• gupNrhjidia rpy ehs;fs; tiu (6 ehs;fs; NghJkhdJ) ehnshd;Wf;F

xU kzpj;jpahy fhyj;Js; elj;Jq;fs;. ntt;NtW fyq;fSf;fhf

gupNrhjidia elj;Jq;fs;. fpilf;Fk; ngWNgWfisg; gpd;tUkhW

tiughf;Fq;fs;.

V

1'5 V

5 Ω
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                         glk;

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• rk gUkDila rk ,urhadj;ijf; nfhz;l ntt;NtW tifahd

fyq;fSf;fhf ntt;NtW tisapfs; fpilf;Fk;. mt;tisapfspd; tbtkhdJ>

fyj;jpd; tpidj;jpwdpd; kPJ jPu;khdpf;fg;gLk; tpjj;ijf; fye;JiuahLq;fs;.

• (m) gUkdpy; xd;wpypUe;njhd;W NtWgl;l (M) ,urhadj;jpy; xd;wpypUe;J

xd;W NtWgl;l fyq;fSf;fhff; fpilf;Fk; ngWNgWfisAk; xg;gpLq;fs;.

• jkJ NjitfSf;fhff; fyq;fisj; njupTnra;J nfhs;Sk; NghJ>

,t;tisap vt;thW Kf;fpaj;Jtk; ngWfpd;wJ vd;gijf; fye;JiuahLq;fs;.

• ,t;NtWghLfs; Vw;gLtjw;fhd fhuzq;fs; fyj;jpd; mikg;Gf;Nfw;g vt;thW

NtWgLfpd;wJ vd tpsf;Fq;fs;.

,U

KidTfSf;F

,ilapyhd

mOj;j

NtWghL $V

ehl;fs;
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.5.13.5.13.5.13.5.13.5.1

vspa kpd;gFnghUl;fspd; gpupif mOj;jj;ij gupNrhjid

uPjpahfj; Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; ; (

1 vspa kpd;gFg;G fiurYf;Fupa kpd;mOj;jj;ijg; ngw;W  1E tisapia

tiuthu;.

2 ntt;NtW kpdgFg;Gf; fiury;fSf;Fupa 'gpupif mOj;jq;fis" xg;gpLthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• mOj;jkhdp (my;yJ khWe; jilap)

• 4'5 V  kpd;fytLf;F

• Nthy;w;Wkhdp

• mk;gpau;khdp

• Ijhd ry;g+upf;fkpy fiury;

• fhgd; kpd;tha;fs;

• nrg;G kpd;tha;fs;

• nrg;Gry;Ngw;Wf;  fiury;

• NaOH fiury;

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

A

V

Ijhd

ry;g+upf;fkpyf;

fiury;

i
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• glj;jpw; fhl;bAs;sthW Rw;iw mikAq;fs;.

• mOj;jkhdpia (my;yJ khWe;jilapiar; ) nrg;gQ; nra;J fiurypd;

Clhfg; ghAk; xl;lkhdJ gpuNahfpf;fg;gLk; mOj;j tpj;jpahrj;Jld; vt;thW

khw;wilfpd;wJ vd;gij mtjhdpj;J> gjpT nra;Aq;fs;.

• mOj;j tpj;jpahrq;fSf;F vjpNu Xl;lj;ij tiughf;fp> mjd; %yk; gpupif

mOj;jj;ijg; ngWq;fs;.

• kpd; toq;fiyj; Jz;bj;J> kpd;tha;fSf;F ,ilNa mOj;j tpj;jpahrk;

fhzg;gLfpd;wjh vdr; Nrhjpj;jwpAq;fs;.

(1)  nrg;G kpd;tha;fs; ,lg;gl;l nrg;G ry;Ngw;Wf;  (CuSO
4
) fiury;

(2) fhgd; kpd;tha;fs; ,lg;gl;l nrg;G ry;Ngw;Wf;  (CuSO
4
 ) fiury;

(3) fhgd; kpd;tha;fs; ,lg;gl;l NaOH fiury;

Mfpatw;Wf;fhfTk; Nkw;Fwpg;gpl;lthNw  IE tiuGfis ngWq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• fiurnyhd;wpd; Clhf kpd;Ndhl;lk; gha;tjw;F kpd;tha;fs; kPJ kpd;tha;j;

jhf;fq;fs; epfOjy; mtrpak; vd;gijf; fye;JiuahLq;fs;.

• Ijhd ry;g+upf; mkpy fiuriy kpd;gFg;Gr; nra;J Rw;iw mWj;Jtpl;;l

NghjpYk;> njhFjpapy; mOj;j tpj;jpahrk; Njhd;wpAs;sikf;fhd fhuzj;ij

tpsf;Fq;fs;.

• Kidthf;fk;> cau; Nthw;wsT Mfpa vz;zf;fUf;fis Kd;itAq;fs;.

• nrg;Gry;Ngw;W  fiurypy; mtjhdpj;j epiyik gw;wpf;; fye;JiuahLq;fs;.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 1 ( 1 ( 1 ( 1 ( 13.6.13.6.13.6.13.6.13.6.1

kpd;gFj;jy; %yk; Ijurd;> xl;rprd; thAf;fisj;

jahupj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; (

1 kpd;gFg;ig xU rf;jp Nrkpg;Gr; nrad; Kiwahf ,dq;fhz;ghu;.

2 ePu; kpd;gFg;gpd; NghJ xl;rprd;> Ijurd; thAf;fis tpisthf ,dq;fhz;ghu;.

3. ntsptplg;gl;l thAf;fspd; fdtsit xg;gpLthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• rpwpa mfd;w gpsh];bf; ghj;jpuk;

• gupNrhjidf; Foha;fs; - 2

• nky;ypa fhgd; kpd;tha;fs; - 2

• gupNrhjidf; FohAld; nghUe;jf;$ba %bfs; 2

• mkpyk; Jkpf;fg;gl;l ePu;

• 5V kpd;fy tLf;F

• jf;if Jisg;ghd;

• nkOF

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• glj;jpw; fhl;bAs;sthW Rw;iw mikAq;fs;.

• Muk;gj;jpy; ,uz;L gupNrhjidf; Foha;fisAk;> Kw;whf mkpyk;

Jkpf;fg;gl;l ePupdhy; epug;Gf.

• gupNrhjidf; FohAld; %bfis jsu;thfg; nghUj;Jf.

• kpd;Ndhl;lj;ijr; nrYj;jp kpd;gFg;ig Nkw;nfhs;Sf.

• gupNrhjidf; Foha;fspy; thAf;fs; Nrfupf;fg;gLtij mtjhdpf;f.

nkOF
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gggggupNrhjid ,yf;fk;upNrhjid ,yf;fk;upNrhjid ,yf;fk;upNrhjid ,yf;fk;upNrhjid ,yf;fk; (  (  (  (  ( 13.9.113.9.113.9.113.9.113.9.1

kpd;dupg;ig xU kpd;dpurhad nraw;ghlhf gupNrhjid
uPjpahff; fw;wy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1. Nrhbaq;FNshiul;Lf; nfhz;l eLepiyahd nry; Clfj;jpy; ,Uk;G

cNyhfk; mupg;giltjpy; kfdPrpak;> ehfk;> nrg;G> <ak; Mfpa cNyhfq;fspd;

jhf;fj;ij gupNrhjid uPjpahff; fw;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; (

• ngj;jpupf; fpz;zq;fs; rpy • Vfhu;
• jpz;k Nrhbaikjnuhl;irl;L • nghw;whrpak;ngupraidl;Lf; fiury;
• gpNdhj;jyPd; fiury;

• kfdPrpak;> ehfk;> nrg;G> <ak; Mfpa cNyhfq;fspd; Vwj;jho 4cm ePskhd
fPyq;fs; xt;nthd;W • muj;jhs;

• 5 cm ePsKila ,Uk;ghzpfs; 5

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• ,Uk;G Mzpfisr; Rj;jpfupg;gjw;F mtw;iw nrwpe;j HCl ,y; ,l;L
ntg;gg;gLj;jTk;. gpd; Jha ePupdhy; ed;F fOtp> cyutplTk;. gpd;du;

muj;jhspdhy; Nja;j;J Rj;jg;gLj;jTk;. cNyhff; fPyq;fisAk; muj;jhspdhy;

ed;F Nja;j;J Rj;jg;gLj;jTk;. Rj;jpfupf;fg;gl;l ,Uk;G MzpfisAk;>

Vida cNyhfq;fisAk; Nrhb Nrhbahf ,izf;fTk;.

• Vwj;jho 7 fpuhk; jpz;k Nrhbaq;FNshiul;ilAk; Vwj;jho 5 fpuhk; VfhiuAk;

epWj;Jf; nfhs;f. Vwj;jho 250 cm3  ePiu Kfitnahd;wpDs; ,l;Lr; #lhf;Ff.

ePu; #lhd gpd;du; epWj;Jf;nfhz;l NrhbaFNshiul;ilAk; VfhiuAk;

mjDs; ,l;L ed;F fiuAk; tiu fz;zhbf;Nfhypdhy; fyf;Ff.

,f;fiuriyf; Fiwe;jgl;rk; 10 epkplq;fshtJ nfhjpf;f itj;jy; Ntz;Lk;.

fiury; fzprkhd msT ghFj;jd;ik mile;jjd; gpd;du; rpy Jsp

gpNdhj;jyPd; Nru;j;J Kfitiar; RluLg;gpypUe;J mg;Gwg;gLj;jpj; Johtpagb

rpy epkplq;fSf;F MwtpLf. fiury; rw;Wf; Fspu;e;jjd; gpd;du; Vwj;jho

1 cm3 nghw;whrpak;ngupraidl;Lf; fiuriy Nru;j;J Vfhu; fiurypy;

mlq;fpAs;s thA Fkpo;fis ,ad;wsTf;F mfw;Wtjw;fhf ed;F Johtpf;

fpsWjy; Ntz;Lk;. ghFj;jd;ikaile;j Vfhiug; ngj;jpupf;fpz;zq;fs;

Ie;jpDs; ,Lf.

• Kd;du; jahupj;Jf; nfhz;l cNyhfr; Nrhbfis> ngj;jpupf; fpz;zq;fspYs;s

Fiwfbdj; jd;ikaile;Js;s Vfhupy; mkpOk;gb fpilahf itf;f.

vQ;rpAs;s ngj;jpupf;fpz;zj;Js; mlq;fpAs;s Vfhu; Clfj;jpy; mkpOk;

tz;zk; Rj;jkhd ,Uk;G Mzpnahd;wpidf; fpilahf itf;f.

• rpwpJ Neuj;jpd; gpd;du; Vfhu; Clfk; nfl;bgl;L xt;Nthu; cNyhfj;ijr;

#oTk; cs;s Gyj;jpy; epwkhw;wk; Vw;gl Muk;gpf;Fk;. Vwj;jho xU ehs;

fope;jjd; gpd;du; mtjhdpg;Gf;fisg; gjpTnra;J nfhs;f.

Kf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;G

Vfhu; fiury; nfhjpj;Jg; nghq;fp topa ,lkspj;jy; $lhJ. nghw;whrpak;

ngupraidl;Lf; fiury; clypy; njhLifAwhjthW ftdpj;Jf; nfhs;f.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; (  (  (  (  ( 13.9.213.9.213.9.213.9.213.9.2

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

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1. kpd;KyhkpLk; njhFjpfisg; gad;gLj;jp gy;NtW nghUl;fisAk;

kpd;KyhkpLthu;.

nghUl;fSk;> cgfuzq;fSk; epge;jidfSk; : nghUl;fSk;> cgfuzq;fSk; epge;jidfSk; : nghUl;fSk;> cgfuzq;fSk; epge;jidfSk; : nghUl;fSk;> cgfuzq;fSk; epge;jidfSk; : nghUl;fSk;> cgfuzq;fSk; epge;jidfSk; : (

• Kfit

• mk;gpau; khdp

• khWk; jilap

• 3V kpd;fytLf;F

• nrg;G kpd; cNyhf Kyhkply;.

CuSO
4
.5H

2
O  (200 - 250 g), nrwpe;j  H

2
SO

4
  (15 - 25) cm3  > n[yw;wpd; kpfr;

nrhw;g msT Mfpatw;iw 1 dm3 ePupy; fiuf;Ff.

nghUj;jkhd ntg;gepiy :    20 -40 0C

Xl;l mlu;j;jp :  20 - 50 mA  cm-2

mNdhl;L :  nrg;G cNyhfk;

• epf;fy; kpd; cNyhf Kyhkply;

NiSO
4
.7H

2
O  250 g" NiCl

2
  45 g> Nghupf; mkpyk; (H

3
BO

3
& 30 g, rpwpjsT

rf;fupd; Mfpatw;iw  1 dm3  ePupy; fiuf;Ff.

nghUj;jkhd ntg;gepiy    : 40 -70 0C

Xl;l mlu;j;jp     : 20 - 50 mA  cm-2

mNdhl;L                    : epf;fy; cNyhfk;

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• glj;jpy; fhl;bathW Rw;iw mikj;J nghUj;jkhd kpd;tha;fs;>

kpd;gFnghUs;fSf;F Vw;w epge;jidfisg; gad;gLj;jp> kpd;Kyhkpliy

Nkw;nfhs;Sq;fs;.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 14 ( 14 ( 14 ( 14 ( 14.1

njupT nra;ag;gl;l fw;wad;fis Nrhjpj;jy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; (

1 Mg2+(aq), Ca2+(aq), Ba2+(aq), Al3+(aq), Pb2+(aq),  Fe2+(aq), Fe3+(aq), Ni2+(aq),

Cu2+(aq), Zn2+(aq) Mfpa mad;fis vspa gupNrhjidfs; %yk; ,dq;fhzyhk;

vdf; Fwpg;gpLthu;.

2 fw;wad;fis ,dq;fhz;gjw;fhf Nru;itfspd; fiujpwDf;F ,ilapyhd

NtWghl;il xg;gpLjiyg; gad;gLj;jyhk; vdf; Fwpg;gpLthu;.

3 mad;fshy; Njhw;Wtpf;fg;gLk; tPo;gbTfspd; fiujpwd; ngUf;fj;jpw;Fk;>

,dq;fhZk; Kiwf;Fk; ,ilNa njhlu;Gz;L vdf; Fwpg;gpLthu;.

4 rpy mad;fs; %yk; fiuAk; jd;ikAila rpf;fy;fs; Njhd;Wk; vdf;

Fwpg;gpLthu;.

5 'd' njhFg;Gf; fw;wad;fis mtw;wpd; epwj;ijf; nfhz;L ,dq;fhz KbAk;

vdf; Fwpg;gpLthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• Mg2+(aq), Ca2+(aq), Ba2+(aq), Al3+(aq), Pb2+(aq),  Fe2+(aq), Fe3+(aq), Ni2+(aq),

Cu2+(aq), Zn2+(aq) Mfpa mad;fspd; mz;zsthf mol dm-3 fiury;fs;

(me;je;j cNyhfq;fspd; fiuaj;jf;f cg;Gf;fisf; fha;r;rp tbj;j ePupy;

fiuj;Jj; jahupj;j fiury;fs;)

• mz;zsthf 2 mol dm-3  H
2
SO

4

 fiury;

• mz;zsthf 4 mol dm-3 NH
4
OH  fiury;

• mz;zsthf  4 mol dm-3 NaOH  fiury;

• Nrhjidf; Foha;fs;

Fwpg;G : Fwpg;G : Fwpg;G : Fwpg;G : Fwpg;G : Fe2+mad; fiuriyj; jahupf;ifapy; mjid mkpyj; jd;ikAilajhf;fpf;

  nfhs;s Ntz;Lk;.



69

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid I

m' Mg2+(aq), Ca2+(aq), Ba2+(aq)  Mfpa mad; fiury;fspypUe;J Vwj;jho1 cm3

tPjk; jdpj;jdpNa Nrhjidf; Foha;fspypl;L mtw;Wld; 2 mol dm-3  (H
2
SO

4
(aq))

ry;g+upf;fkpyf; fiury; Vwj;jho 1 cm3   tPjk; ,l;L fyf;Fq;fs;.

mtjhdpg;Gf;fisg; gjpT nra;Aq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid II

m' Al3+(aq), Pb2+(aq) mad; fiury;fspypUe;J Vwj;jho 1 cm3 tPjk; jdpj;jdpNa

Nrhjidf; Foha;fspy; ,l;L> mtw;Wld;  2 mol dm-3  ry;g+upf;fkpyk; Vwj;jho

1 cm3  tPjk; ,l;Lf; fyf;Fq;fs;. mtjhdpg;Gf;fisg; gjpTnra;Aq;fs;.

M' Al3+(aq), Pb2+(aq) mad; fiury;fspypUe;J Vwj;jho 1 cm3  tPjk; jdpj;jdpNa

Nrhjidf; Foha;fspy; ,l;L> mtw;Wld;  4 mol dm-3  Nrhbaikjnuhl;irl;Lf;

fiuriyj; JspJspahf NrUq;fs;. tPo;gbT Njhd;wpajhapd; Nrhjidg;

nghUis kpifahfr; NrUq;fs;. mtjhdpg;Gf;fis gjpT nra;Aq;fs;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid III

m' Fe2+(aq), Fe3+(aq), Ni2+(aq), Cu2+(aq), Zn2+(aq) Mfpa mad; fiury;fspypUe;J

Vwj;jho 1 cm3  tPjk; jdpj;jdpNa Nrhjidf; Foha;fspy; ,Lq;fs;. fiury;

xt;nthd;WlDk; 4 mol dm-3  Nrhbaikjnuhl;irl;Lf; fiuriyj; JspJspahfr;

Nru;j;Jf; fyf;Fq;fs;. tPo;gbT Njhd;wpjhapd; Nrhjidg; nghUis kpifahfr;

NrUq;fs;. mtjhdpg;Gf;fisg; gjpT nra;;Aq;fs;.

fiury;fis ntg;gNkw;wp mtjhdpg;Gf;fisg; gjpTnra;Aq;fs;.

M' Fe2+(aq), Fe3+(aq), Ni2+(aq), Cu2+(aq), Zn2+(aq) Mfpa mad; fiury;fspypUe;J

Vwj;jho 1 cm3 tPjk; jdpj;jdpNa Nrhjidf; Foha;fspy; ,Lq;fs;. fiury;

xt;nthd;WlDk;  4 mol dm-3  mNkhdpaikjnuhl;irl;Lf; fiuriyj;

Jspj;Jspahf ,l;Lf; fyf;Fq;fs;. mtjhdpg;Gf;fisg; gjpTnra;Aq;fs;.
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fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• gupNrhjid I ,y; Mg2+(aq) mad;fs; tPo;gbTfisj; jUtjpy;iy. Ca2+(aq)

mad;fs; rpwpjsT tPo;gbNth fyq;fy;  jd;ikNah jUk;. Ba2+(aq) mad;fs;

nfl;bahd nts;is tPo;gbitj; jUk;. (fy;rpak; ry;Ngw;W Ngupak;

ry;Ngw;Wf;fiury;fspd; fiujpwd; ngUf;fk; KiwNa 19 × 10-4 mol2 dm-6 ,  1 ×

1010 mol2 dm-6 MFk;. ,g;ngWkhdq;fisg; gad;gLj;jp Nkw;gb mtjhdpg;Gf;fis

tpsf;Fq;fs;).

• gupNrhjid II (m) ,y; Al3+(aq) tPo;gbTfisj; jUtjpy;iy. Pb2+(aq) mad;fs;

ntz;zpw tPo;gbTfisj; jUk; (<ary;Ngw;wpd; fiujpwd; ngUf;fk; 2 × 10-8

mol2 dm-6  MFk;).

• gupNrhjid II (M) ,y;  Al3+(aq), Pb2+(aq) Mfpa ,uz;L mad;fSk; tPo;gbitj;

jUk;. Al3+(aq) jUk; tPo;gbT kpif Nrhbak; Ijnuhl;irl;Lf; fiurypy; fiue;J

epwkw;w fiuriyj;jUk; (,e;j mtjhdpg;Gf;fis tpsf;Fk; <Lnra;ag;gl;l

(rkg;gLj;jpa) rkd;ghLfis vOJq;fs;).

• gupNrhjid III (m) ,y;  Fe2+(aq), Fe3+(aq), Cu2+(aq), Ni2+(aq) Mfpa mad;fs;

tPo;gbTfisj; jUk;. mt;tPo;gbTfs; kpif Nrhbaikjnuhl;irl;Lf; fiurypy;

fiutjpy;iy (me;je;j tPo;gbtpd; epwj;ijf; Fwpg;gpl;L Fwpj;j jhf;fj;Jf;Fupa

<Lnra;ag;gl;l rkd;ghl;il vOJf).

• Zn2+(aq) mad;fshy; Njhw;Wtpf;fg;gLk; ntz;zpw tPo;gbT kpif

Nrhbaikjnuhl;irl;Lf; fiurypy; fiue;J epwkw;w fiury;fisj; jUk; (,e;j

mtjhdpg;ig tpsf;Fk; <Lnra;ag;gl;l rkd;ghl;il vOJq;fs;).

• gupNrhjid III (M) ,y; vy;yh mad;fSk; tPo;gbitj;jUk;. mNkhdpahf;

fiury; kpifahfr; Nru;g;gjhy; gpd;tUk; mtjhdpg;Gf;fs; fpilf;Fk;.

Fe(OH)
2
(s) fiutjpy;iy.

Fe(OH)
3
(s) fiutjpy;iy.

Cu (OH)
2
(s) fiuAk;> fLePyepwj;ijj; jUk;.

Ni(OH)
2
(s) fiuAk;> ePyepwf; fiuriyj; jUk;.

Zn(OH)
2
(s) fiuAk;> epwkw;w fiuriyj; jUk;.

Nkw;gb jhf;fq;fis tpsf;Fk; <Lnra;ag;gl;l rkd;ghLfis vOJq;fs;.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( 14 ( 14 ( 14 ( 14 ( 14.2.2

njupT nra;ag;gl;l mdad;fSf;Fupa Nrhjidfs;.

1 Viyl;L mad;fis ,dq;fhzy;

2 , S2-
 mad;fis ,dq;fhzy;

3 ePu;f; fiurypy; mlq;fpAs;s ,  mad;fis ,dq;fhzy;

4 mad;fis ,dq;fhzy;

5  mad;fis ,dq;fhzy;

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; (

1 ePu;f; fiurypy; Viyl;L mad;fspd; jhf;fq;fis ,dq;fhz;ghu;.

2 rpy;tu; Viyl;Lfspd; kPJ Ijhd iej;jpupf; mkpyj;jpd; jhf;fj;ij tpku;rpg;ghu;.

3 Ijhd ePu;ka mNkhdpahtpy; rpy;tu; Viyl;Lfspd; fiujpwid tpgupg;ghu;.

4 ePu;f; fiurypYs;s  ,  S2-
 mad;fis ,dq;fhz;ghu;.

5 ePu;f; fiurypYs;s  , mad;fis ,dq;fhz;ghu;.

6 ntsptplg;gLk; fhgdPnuhl;irl;L thAit Nrhjpg;ghu;.

7 Nghf;Ff; Fohiag; gad;gLj;Jk; jpwidg; ngWthu;.

8 tPo;gbthf;fy; %yk; nghRNgw;W mad;fis ,dq;fhz;ghu;.

Viyl;L mad;fis ,dq;fhzy;.Viyl;L mad;fis ,dq;fhzy;.Viyl;L mad;fis ,dq;fhzy;.Viyl;L mad;fis ,dq;fhzy;.Viyl;L mad;fis ,dq;fhzy;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• Cl-(aq), Br-(aq), I-(aq) mad;fspd; mz;zsthf 0.10 mol dm-3 fiury; (xg;ghd

Nrhbak;> nghw;whrpak;> mNkhdpah cg;Gf;fisf; fiuj;Jj; jahupf;fg;gl;lit)

• mz;zsthf 0.10 mol dm-3 nts;sp iej;jpNuw;Wf; fiury;

• Ijhd iej;jpupf;fkpyk;

• mz;zsthf 1.0 mol dm-3 ePu;ka mNkhdpahf; fiury;

• Nrhjidf; Foha;fs;

mwpTWj;jy;; mwpTWj;jy;; mwpTWj;jy;; mwpTWj;jy;; mwpTWj;jy;; (

• Viyl;Lf; fiurypd; Vwj;jho 1 cm3 ,id ntt;Ntwhf Nrhjidf; Foha;fspy;

,l;Lg; gpd;tUk; Nrhjidfis elj;Jq;fs;.
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fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• Nkw;gb juTfis mbg;gilahff; nfhz;L  AgCl, AgBr, AgI tPo;gbTfspd;

mNkhdpahf; fiurypy; fiujpwid tpsf;Fq;fs;.

• rpy;tu; Viyl;L Ijhd iej;jpupf; mkpyj;jpy; fiutjpy;iy. Vd;?

fiury;fiury;fiury;fiury;fiury; NrhjidNrhjidNrhjidNrhjidNrhjid

fiurYld; Ijhd iej;jpupf;mkpyk; rpy

Jspfs; ,l;L gpd; 1 cm3 rpy;tu; iej;jpNuw;W

fiury; NrUq;fs;.

Nkw;gb tPo;g;gbTld; Jspj;Jspahf

mNkhdpahf; fiury; NrUq;fs;.

fiurYld; Ijhd iej;jpupf; mkpyk; rpy

Jspfs; Nru;j;J gpd; nts;sp iej;jpuNuw;W

fiuriyr; NrUq;fs;.

Nkw;gb tPo;g;gbTld; Jspj;Jspahf

Nkyjpf mNkhdpahf; fiury; NrUq;fs;.

fiurYld; Ijhd iej;jpupf; mkpyk; rpy

Jspfs; Nru;j;J gpd; nts;sp iej;jpNuw;W

fiury; NrUq;fs;.

Nkw;gb tPo;g;gbTld; Jspj;Jspahf

Nkyjpf mNkhdpahf; fiury; NrUq;fs;.

Cl-(aq)

Br-(aq)

I-(aq)

mtjhdpg;Gmtjhdpg;Gmtjhdpg;Gmtjhdpg;Gmtjhdpg;G
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, S2-
 mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.

 nghUl;fSk;> cgfuzq;fSk; nghUl;fSk;> cgfuzq;fSk; nghUl;fSk;> cgfuzq;fSk; nghUl;fSk;> cgfuzq;fSk; nghUl;fSk;> cgfuzq;fSk;   (

• Na
2
SO

4
, Na

2
SO

3
 , Na

2
S (my;yJ xg;ghd nghw;whrpak; cg;Gf;fs;)

• Ijhd ePu;ka NaOH fiury;

• nrwpe;j IjNuhf;FNshupf; mkpyk;

• nrwpe;j iej;jpupf; mkpyk;

•  fiury;

•  kw;Wk; Cu2+(aq)  fiury;

• Nrhjidf; Foha;fs;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• xt;Nthu; mad; fiurypdJk; Vwj;jho 10 cm3 tPjk; jdpj;jdpNa Nrhjidf;

Foha;fspy; ,l;L gpd;tUk; gupNrhjidfis elj;jp mtjhdpg;Gf;fisg;

gjpT nra;Aq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• BaSO
3
 MdJ iej;jpupf; mkpyj;jpy; fiuAkhapDk;  BaSO

4
 MdJ  iej;jpupf;

mkpyj;jpy; fiutjpy;iy. Vd;?

fiury; Nrhjid

Ba2+ fiurypd;  1 cm3 tPjk; NrUq;fs;.

gpd;du; Ijhd iej;jpupf; mkpyk; NrUq;fs;.

Ba2+ fiurypd; Vwj;jho 1 cm3 NrUq;fs;.

gpd;du; Ijhd iej;jpupf; mkpyk; NrUq;fs;.

Ijhd IjNuhf;FNshupf; mkpyk; NrUq;fs;.

gpd;du; Cu2+ fiury; rpwpjsT NrUq;fs;.

Ijhd IjNuhf;FNshupf; mkpyk; NrUq;fs;.

gpd;du; Ni2+ fiury; rpwpjsT NrUq;fs;.

mtjhdpg;G
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Ni2+  mad;fs;> %y Clfj;jpy; khj;jpuNk mjd; ry;iglhf tPo;gbAk;.

vdpDk;> Cu2+ mad;fs; %y Clfj;jpy; khj;jpukd;wp mkpy Clfj;jpYk;

ry;iglhf tPo;gbAk;. Nkw;gb juTfis mbg;gilahff; nfhz;L ,jid

tpsf;Fq;fs;.

ePu; fiurypy; mlq;fpAs;s ePu; fiurypy; mlq;fpAs;s ePu; fiurypy; mlq;fpAs;s ePu; fiurypy; mlq;fpAs;s ePu; fiurypy; mlq;fpAs;s  , mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; (

• 1.0 mol dm-3   mad; fiury;fs;

• nrwpe;j ry;g+upf;fkpyf; fiury;

• Ijhd iej;jpupf; mkpyk;

• 1.0 mol dm-3 Fe2+ ePu;f;fiury;

• mYkpdpak; Jhs;

• nrwpe;j Nrhbak; Ijnuhl;irl;Lf; fiury;

• nrwpe;j IjNuhf;FNshupf; mkpyk;

• mdpyPd; my;yJ  p - mikNdh ry;Nghdpf; mkpyk;

• rptg;Gg; ghrpr;rhaj;jhs;

• gdpf;fl;b

• $k;Gf; FLit

• ntg;gkhdp

mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.mwpTWj;jy;;.(

•  mad;

iej;jpiuw;Wf; fiurypd; Vwj;jho 1 cm3 ,id Ijhd IjNuhf;FNshupf;

mkpyk; Vwj;jho  1 cm3 cld; Nru;j;Jf; nfhs;Sq;fs;. fyitAld; mdpyPd;

Nru;j;J fhukhf;Ftjw;fhf Nrhbaikjnuhl;irl;L NrUq;fs;. gpd;du; gPNdhy;

Nru;j;J mtjhdpAq;fs;.

p - mikNdhry;Nghdpf; mkpyk; gad;gLj;Jtjhapd; Fsputpl Njitapy;iy.

•

ePu;ka iej;jpNuw;Wf; fiurypd;   1 cm3  cld; Gjpjhfj; jahupj;j   Fe2+

 
(aq)

mad; fiurypd; Vwj;jho 4 cm3  Nru;j;J> nrwpe;j ry;g+upf; mkpyk; 3-4 cm3

,id Nrhjidf; Fohapd; Rtupd; topNa nkJthfr; NrUq;fs; (fgpy

tisar; Nrhjid).
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•  ,  mad;fs;.

 my;yJ  mad; fyitnahd;wpd; ePu;f; fiurypd; my;yJ 

 ,uz;Lk; Nru;e;j mad; fiurnyhd;wpd; ePu;f; fiurypd; Vwj;jho 1cm3

Ig; ngw;W mjDld; mYkpdpak; Jhs; / rpq;Fj; Jhs; /Njtjh fyg;G

cNyhfk;; rpwpjsitAk;> nrwpe;j Nrhbaikjnuhl;irl;Lf; fiuriyAk;

NrUq;fs;. Njitnadpd; fiuriy rw;W #lhf;Fq;fs;. ntspNaWk; thAit

<u rptg;Gg; ghrpr;rhaj;jhspdhy; Nrhjpj;jwpAq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• mdpypid gad;gLj;jp> iej;jpiuw;W mad;fis ,dq;fhzg;gjw;fhf

elj;jg;gLk; Nrhjidf;Fupa jhf;fj;ij vOJq;fs;.

• fgpy tisar; Nrhjidf;Fupa jhf;fj;ij vOJq;fs;.

•  kw;Wk;   mad;fis ,dq;fhz;gjw;fhf elj;jg;gLk; Nrhjidapd;

NghJ elj;jg;gLk; jho;j;jy; jhf;fj;ij ,dq;fhZq;fs;. Fwpj;j miu

mad; rkd;ghl;il vOjp> KOikahd jhf;fj;jpd; rkg;gLj;jpa rkd;ghl;il

vOJq;fs;.

mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.mad;fis ,dq;fhzy;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; ;; ;; ;  (

• ePupy; fiuaj;jf;f jpz;k fhgNdw;nwhd;W  ^cjhuzk; :  Na
2
CO

3
&

• Rz;zhk;G ePu;

• Ijhd IjNuhf;FNshupf; mkpyk;

• ePu;ka Ngupak; FNshiul;L my;yJ fy;rpak; FNshiul;Lf; fiury;

• Nghf;Ff; Foha;

• Nrhjidf; Foha;fs;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• Nrhjidf; Fohnahd;wpy; ,lg;gl;l> Vwj;jho 0.5 fpuhk; jpz;k fhgNdw;Wld;

Ijhd IjNuhf;FNshupf; mkpyk; NrUq;fs;. Nghf;Ff; Fohiag; gad;gLj;jp

ntspNaWk; thAit Jupjkhf Rz;zhk;G ePupDs; nrYj;Jq;fs;. thAit

njhlu;e;J kpifahf Rz;zhk;G ePupDs; nrYj;Jq;fs;.

mtjhdpg;G ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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• fhgNdw;W mad; fiurYld; BaCl
2
 (aq)  $ CaCl

2
(aq) NrUq;fs;.

mtjhdpg;G (''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

• NkNy fpilj;j tpisTld; Ijhd iej;jpupf; mkpyk; NrUq;fs;.

mtjhdpg;G (''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• Nkw;gb jhf;fj;Jf;Fupa rkg;gLj;jpa rkd;ghLfis vOjp mtjhdpg;Gf;fis

fhuzq;;fis tpsf;Ff.

 mad;fis ,dq;fhzy;;mad;fis ,dq;fhzy;;mad;fis ,dq;fhzy;;mad;fis ,dq;fhzy;;mad;fis ,dq;fhzy;;

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

•  my;yJ   my;yJ  mad;fspd; ePu;f; fiury; ^ 1.0 mol

dm-3&

• Ngupak; FNshiul;Lf; fiury; ^ 1.0 mol dm-3&

• Ijhd iej;jpupf; mkpyk;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• nghRNgw;W mad; fiury; Vwj;jho 1cm3 cld; Ngupak; FNshiul;Lf;

fiury; Vwj;jho 1cm3 ,idr; NrUq;fs;.

• gpd;du; Nkw;gb fiurYld; Ijhd iej;jpupf; mkpyk; NrUq;fs;.

• Nkw;gb Nrhjidfspd; NghJ mtjhdpg;Gf;fisg; gjpT nra;Aq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• Ngupak; FNshiul;L fiuriy> nghRNgw;Wf; fiurYld; Nru;g;gjhy; fpilf;Fk;

mtjhdpg;Gf;fis tpsf;Fq;fs;.

• ePu;ka kfdPrpak; mad; fiurYld; ePu;ka mNkhdpahTk; Na
2
 HPO

4
ck;

Nru;g;gjhy; Njhd;Wk; tpisit tpgupAq;fs;.

• Ngupak; FNshiul;L Nru;g;gjhy; Njhd;Wk; tPo;gbT Ijhd iej;jpupf; mkpyj;jpy;

fiutNjd;?

• Nkw;gb rfy mtjhdpg;Gf;fSf;FKupa rkg;gLj;jpa rkd;ghLfis vOJf.
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gupNrhjid ,yf;fk; : 14.5gupNrhjid ,yf;fk; : 14.5gupNrhjid ,yf;fk; : 14.5gupNrhjid ,yf;fk; : 14.5gupNrhjid ,yf;fk; : 14.5

Jha fiug;ghd; / fiug;ghd; fyitfspd; JizAld;

kPs; gspq;FUthf;fy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; (

1. gjhu;j;jnkhd;iw epyf;fupiag; gad;gLj;jp Jha;jhf;fp gpd;du; Jha fiug;ghd;

/ fiug;ghd; fyitapd; JizAld; kPs;gspq;FUthf;Fthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• tpyq;F epyf;fup

• mw;fNfhy;

• ePu;

• ryprpypf; mkpyk;

• rhak;

• tbjhs;

• tbGdy;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• Fwpj;j msT ryprpypf; mkpyj;ij vLj;J xU epwg;gjhu;j;jj;Jld; fyf;fTk;.

cjhuzk; re;ijapy; fpilf;ff; $ba epwr;rhak; (kpfTk; rpwpa msitg;

gad;gLj;jTk;). gpd;du; ,f;fyitia miuj;Jf; fyf;fTk;. 1 fpuhk; tpyq;F

epyf;fupia ,f;fyitapy; Nru;;j;J> Fiwe;jsT 84% mw;fNfhy;> ePu;

fyitapy; fiuf;Ff. (epyf;fup jpz;kmtj;ijapy; fhzg;gLk;). gpd;du;

,f;fyitia ePu;j;njhl;bapy; itj;J (Neubahf ntg;gg;gLj;jf; $lhJ)

65-700C ,y; 15 - 20 epkplq;fSf;F ntg;gg;gLj;Jf. fyitia #lhf

tbjhspDhlhf tbj;J MwtplTk;. ryprpypf; mkpyk; kPs;gspq;fhFk;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• Vd; Nkyjpf epyf;fup ,g;gupNrhjidapd; NghJ gad;gLj;jg;glf; $lhJ?

• Vd; mw;fNfhy;> ePu; nfhz;l fyit ,q;F gad;gLj;jg;gLfpd;wJ?

• kPs;gspq;FUthf;fYf;F njupT nra;ag;gLk; fiug;ghid> ePu; vd;d

mbg;gilapy; njupT nra;tPu;?
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gupNrhjid ,yf;fk; : 14.6gupNrhjid ,yf;fk; : 14.6gupNrhjid ,yf;fk; : 14.6gupNrhjid ,yf;fk; : 14.6gupNrhjid ,yf;fk; : 14.6

 <ug;gjdpd; msitg; gupNrhjid uPjpahfj; Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; (

1 jug;gl;l czTg; nghUs; khjpupnahd;wpd; <uypg;G mlf;fj;ijj; Jzptjw;fhf

ghukhdj;ij (gravimetry) ntw;wpfukhfg; gad;gLj;Jthu;.

nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;nghUl;fSk;> cgfuzq;fSk;;  (

• fliy tif (cjhuzk; : gUg;G> fliy> ghrpg;gaW> ft;gP) my;yJ ruf;F

tif cjhuzk; : fuhk;G> kpsF> kQ;rs; khjpupnahd;W

• cuYk; cyf;ifAk;

• ngj;jpupf;fpz;zk; my;yJ Glf;Fif

• juhR (Kj;Jyh> ,urhad my;yJ ,yj;jpudpay; juhR)

• ntg;gepiyiar; nrg;gQ; nra;aj;jf;f fdyLg;G (mt;thwhdNjhu; mLg;G

fpilahnjdpd; kzy; njhl;b)

• ntg;gkhdp

• RluLg;G

mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;. (

• czTg; nghUs; khjpupapd; Vwj;jho 10 fpuhik cuypy; ,l;L cyf;ifahy;

,bj;J Jhshf;fpf; nfhs;Sq;fs;.

• Rj;jkhd cyu;e;j ngj;jpupf; fpz;znkhd;wpidr; nrk;ikahf epWj;Jf;

nfhs;Sq;fs;. ,bj;Jj; Jhshf;fpa czTg; nghUs; khjpupapd; Vwj;jho

5.00  - 6.00 fpuhik mjpy; ,Lq;fs;. ngj;jpupf;fpz;zj;ij kPz;Lk; juhrpd;

cr;r vy;iyf;Fs; nrk;ikahf epWj;Jf; nfhs;Sq;fs;. (,jd; %yk; <uypg;ghd

czT khg;nghUs; khjpupapd; mlu;j;jp;iag; ngwyhk;).

• czTg; nghUs; khjpupiaf; nfhz;l ngj;jpupf; fpz;zj;ijf; fdyLg;gpy;

itj;J ntg;gepiyia 105 0C ,w;Fr; nrg;gQ; nra;Aq;fs;.

• czTg; nghUs; khjpupiaf; fdyLg;gpDs; Fiwe;jgl;rk; 30 epkplq;fs;

itj;jpUq;fs;.

• ngj;jpupf; fpz;zj;ij ntspNa vLj;J miwntg;gepiyapy; itj;jpUe;J

kPz;Lk; epiwia epWq;fs;.
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• epiwapy; FiwT fhzg;gl;ljhdhy; ngj;jpupf;fpz;zj;ij fdyLg;gpDs;

Kd;idia mNj ntg;gepiyapy; rpwpJ Neuk; itj;jpUe;J kPz;Lk; epWq;fs;.

khwh epiw fpilf;Fk; tiu ,jidr; nra;Aq;fs;.

• fpilj;j ngWNgWfisg; gad;gLj;jp <uypg;ghd czTg;nghUs;/ khjpupapd;

jpzpitAk; mjpy; mlq;fpAs;s <uypg;gpd; jpzpitAk; fzpj;jwpAq;fs;.

• czTg; nghUs; khjpupapd; <uypg;G mlf;fj;ijr; rjtPjj;jpy; Fwpg;gpLq;fs;.

(Ma;T$lj;jpy; fdyLg;G ,y;iynadpy; gpd;tUk; Kiwiag; gpd;gw;Wq;fs;).

• czTg; nghUs; khjpup mlq;fpAs;s ngj;jpupf;fpz;zj;ij kzy;

njhl;bnahd;wpDs; itj;J Vwj;jho 30 epkplq;fs; 105 0C apy; ntg;gNkw;Wq;fs;.

khwh epiw fpilf;Fk; tiu ,jidj; njhlu;e;Jk; nra;Aq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

gpd;tUk; tpdhf;fSf;F tpilaspf;f Kaw;rp nra;Aq;fs;.

• ntg;gepiy 105 0C apw;F Nky; cau ,lkspj;jyhfhJ. Vd;?

• khwh epiw fpilf;Fk; tiuapy; khjpupia Fwpj;j ntg;gepiyapy; ntg;gNkw;w

Ntz;baNjd;?

• NkNy tpgupf;fg;gl;l Kiwia  CuSO
4
.5H

2
O Nghd;w ePNuw;wkile;j cg;G

xd;wpy; mlq;fpAs;s ePupd; msitj; Jzptjw;fhfg; gad;gLj;j KbAkh?

ru;r;rpf;Ff.

xxxx
ntg;gkhdp

ntg;gk;

czT khjpup

kz;

ngw;wpf; fpz;zk;

cNyhf

ghj;jpuk;
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gupNrhjid ,yf;fk; : 14.7.1gupNrhjid ,yf;fk; : 14.7.1gupNrhjid ,yf;fk; : 14.7.1gupNrhjid ,yf;fk; : 14.7.1gupNrhjid ,yf;fk; : 14.7.1

 Ngupak; FNshiul;Lf;Fk; ry;g+upf; mkpyj;jpw;Fk; ,ilapyhd

jhf;fk; (tPo;gbtpd; cauj;ij msj;jy;).

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; (

1 fdtsit msf;Fk; cgfuzq;fisg; gad;gLj;Jk; jpwidg; ngWthu;.

2 jhf;fj;jpd; NghJ epfOk; ahNjDk; ,ay;G khw;wj;jpd;gb jhf;fq;fSf;F

,ilapyhd %y; tpfpjj;ij gupNrhjid uPjpahf Jzpthu;.

3 tiuGfs; tiuAk; jpwidAk; tiuGfis tpsq;fpf; nfhs;Sk; jpwidAk;

tpUj;jp nra;J nfhs;thu;.

4 nrwpT njupahj ry;g+upf;mkpyf; fiury; xd;wpd; nrwpit> tPo;gbT Kiwiag;

gad;gLj;jp Jzpthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• 0.5 mol dm-3 Ngupak; FNshiul;Lf; fiury; 0.5 mol dm-3  ry;g+upf; mkpyf;;

fiury;

• rkkhd mftpl;lKila Nrhjidf; Foha;fs; - 10

• mstpfs; my;yJ gbtFf;if nra;ag;gl;l Fohapfs; - 02

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid - I

• Nrhjidf; Foha;fis 1-10 tiu ,yf;fkpLq;fs;. gpd;tUk; ml;ltizapy;

fhl;bAs;sthW Fwpj;j fiury; fdtsTfis mstpfis my;yJ

gbtFf;if nra;ag;gl;l Fohapfisg; gad;gLj;jp mse;J vLf;fTk;;

Nrhjidf;Foha; ,y 1 2 3 4 5 6 7 8 9    10

0.5 mol dm-3

Ngupak; FNshiul;L 5 5 5 5 5 5 5 5 5     5

fiury; /cm3

0.5 mol dm-3 1 2 3 4 5 6 7 8 9     10

ry;g+upf;fkpyf;;

fiury; /cm3

ml;ltiz 01
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•  ,r;Nrhjidf; Foha;fspy; cs;s fiury;fis ed;F fyf;fp> tPo;gbT

gbtjw;fhf mtw;iw epiyFj;jhf ,Uf;FkhW Vwj;jho xU ehs; tiu

itj;jpUq;fs;.

,t;thwhf ry;g+upf;fkpyf; fdtsit khwhJ itj;J Ngupak; FNshiul;Lf;

fdtsit khw;wp> gupNrhjidia njhlu;e;Jk; elj;Jq;fs;.

ml;ltiz 1,y; fhl;lg;gl;Ls;sthW Nrhjidia elj;Jk; NghJ fpilf;Fk;

tPo;gbtpd; cauj;ij> Nru;j;j ry;g+upf;fkpyf;; fdtsTf;F vjpNu

tiughf;Ftjhy; gpd;tUtJ Nghd;W tiuG fpilf;Fk;.

,e;j tiugpd; %yKk; cr;r tPo;tbitj; jUk; KjyhtJ re;ju;g;gj;ijf;

fz;lwpayhk;.

Nrhjidf;Foha; ,y 1 2 3 4 5 6 7 8 9 10

0.5 mol dm-3

Ngupak; FNshiul;L 1 2 3 4 5 6 7 8 9 10

fiury;$cm3

0.5 mol dm-3 5 5 5 5 5 5 5 5 5 5

ry;g+upf;fkpyf; fiury;

$cm3

ml;ltiz 2

0       1      2      3     4      5     6       7     8

tPo;gbtpd;

cauk; / cm

0.5 mol dm-3

ry;g+upf;fkpyf;

fiury; $cm3
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fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (`

• ,uz;L gupNrhjidfspYk;> ntt;Ntwhf cr;r msT tPo;gbT Njhd;wpAs;s

KjyhtJ Nrhjidf; Fohia ePq;fs; vt;thW njupT nra;J nfhs;tPu;fs;.

tPo;gbtpd; msthdJ tPo;gbtpd; cauj;Jf;F Neu; tpfpj rkkhdJ vdf;

fUJq;fs;.

• tPo;gbjy; cr;r mstpy; epfo;e;Js;s re;ju;g;gj;ij mtjhdpAq;fs;. mjidf;

nfhz;L jhf;fk; cr;r mstpy; epfo;e;Js;s %y; tpfpjj;ijg; ngWq;fs;.

,e;j %y; tpfpjk; gPrkhd tpfpjk; vdg;gLk;.

• jhf;fj;jpd; gpd;du; 3Mk; 7Mk; Foha;fspd; fiury;fspy; vQ;rpAs;s

jhf;fpfis vt;thW ,dq;fhzyhk;.

• njhlu;khwy; Kiwiag; gad;gLj;jp gPrkhd tpfpjj;ijf; fhz nrad;Kiwia

epfo;j;Jtjw;fhf 2 : 1 tpfpjj;ij tplf; $Ljyhd tpfpjj;Jf;fhf (cjhuzk;

3:1> 4:1 Nghd;w) mjidr; nra;tJ fbdkhdJ. mjw;fhd fhuzk; mjw;fhfg;

gad;gLj;j Ntz;ba gupNrhjidfspd; vz;zpf;if cau;thf ,Uj;jy;>

gad;gLj;j Ntz;ba fiurypd; fdtsTfs; Nrhjidf; Foha;fspy;

,lKbahj msTilajhf ,Uj;jy; Nghd;w eilKiwg; gpur;rpidfs;

Njhd;WtjhFk;.

• njhlu;khwy; Kiwiatplr; rw;W NtWgl;l> nkhj;jf; fiurypd; fdtsT

khwhJ ,Uf;Fk;epiyapy;> jhf;fpf; fiury;fspuz;bdJk; %y; gpd;dq;fis

khw;wp jhf;fj;jpd; msit mtjhdpf;fj;jf;f xU Kiw fl;bnaOg;gg;gl;Ls;sJ.

cjhuzk; : nyl; iej;jpNuw;Wf;Fk; nghw;whrpak; FNshiul;Lf;Fk; ,ilapyhd

gPrkhd tpfpjj;ij ,k;Kiwapy; Jzptijf; ftdpg;Nghk;.

gupNrhjid ,y 1 2 3 4 5 6 7 8 9 10 11

1 mol dm-3

nyl; iej;jpNuw;Wf; 1 2 3 4 5 6 7 8 9 10 11

fiury;/ cm3

2 mol dm-3

nghw;whrpak; 11 10 9 8 7 6 5 4 3 2 1

FNshiul;Lf;

fiury;/ cm3
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fpilf;Fk; tPo;gbtpd; cauj;jpw;Fk;> Nrhjidf; Foha; ,yf;fj;jpw;Fk; my;yJ

(fye;j fiury; fl;likg;GfSf;F) ,ilNaahd tiugpd; %yk; jhf;fp

%y;fSf;F ,ilapyhd tpfpjk;> jhf;fj;jpd; gPrkhd tpfpjk; mwpag;gLk;;.

Nkw;gb gupNrhjidia elj;jp> tPo;gbTfspd; cauj;ijg; ngw;W fiury;fspd;

fl;likg;Gld; tiughf;Ftjdhy; gpd;tUtJ Nghd;w tiunghd;W fpilf;Fk;.

,jw;fika cr;r tPo;gbT fpilj;j Fohapy; mjDs; ,lg;gl;l jhf;fpfs;

g+uzkhf tpuakhfp cs;sik njspthfpd;wJ. Vnddpy;> mjidtpl

rpwpjsNtDk; nyl; iej;jpNuw;W FiwtilAkhapd; (tiuG ,lJ Gwkhfr;

nry;Yk; NghJ) kw;Wk; mjidtpl rpwpjsNtDk; nghw;whrpak; iej;jpNuw;W

FiwtilAkhapd; (tiuG tyJ Gwkhfr; nry;Yk; NghJ) tPo;gbtpd;

cauk; Fiwtilfpd;wJ.

vdNt> cr;r tPo;gbT fpilj;j FohapDs; ,lg;gl;l jhf;fp %y;fSf;F

,ilapyhd tpfpjk; jhf;fj;jpd; gPrkhd tpfpjkhFk;.

cr;r tPo;gbT fpilj;j Fohapy; ,lg;gl;l

nyl; iej;jpNuw;W %y; vz;zpf;if} 

1 2 3 4 5 6 7 8 9 10 11     12
1 mol dm-3

nyl;iej;jpNuw;W

$cm3

11 10 9 8 7 6 5 4 3 2 1     0

1 mol dm-3

nghw;whrpak;

FNshiul;L$cm3

tPo;gbtpd;

cauk;/cm
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cr;r tPo;gbT fpilj;j Fohapy; ,lg;gl;l

 nghw;whrpak; FNshiul;L %y; vz;zpf;if  } 

vdNt nyl; iej;jpNuw;W : nghw;whrpak; FNshiul;L

gPrkhd tpfpjk;  } 

gupNrhjid gupNrhjid gupNrhjid gupNrhjid gupNrhjid - I

nghUl;fSk;> cgfuzq;fSk; :nghUl;fSk;> cgfuzq;fSk; :nghUl;fSk;> cgfuzq;fSk; :nghUl;fSk;> cgfuzq;fSk; :nghUl;fSk;> cgfuzq;fSk; :

• 5 mol dm-3    BaCl
2
  fiury;100 cm3

• 5 mol dm-3    H
2
SO

4

 fiury; 100 cm3

• nrwpT njupahj  H
2
SO

4

  fiury; 100 cm3 ̂nrwpT 1-5 mol dm-3  ,ilg;gl;ljhf

,Uj;jy; Ntz;Lk;)

• gupNrhjidf; Foha;fs;

• cm mstpilapy; mstplf;$ba msTNfhy;

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

• 5 mol dm-3  nrwpTila  H
2
SO

4

  itg; gad;gLj;jp 1 mol dm-3 " 2 mol dm-3 "  3 mol

dm-3 ,  4 mol dm-3  nrwpTila H
2
SO

4 
fiury;fisj; jahupf;Ff.

• ml;ltizapy; fhl;lg;gl;Ls;sthW fiury;fisf; fyf;fTk;. tPo;gbit

milatpl;L tPo;gbtpd; cauj;ij msf;fTk;.

5 mol dm-3

BaCl
2 
 fiury;

   mkpyk;

tPo;gbtpd;

cauk;

Foha;   1      2     3      4   5         6

5 cm3 5 cm3 5 cm3 5 cm3 5 cm3 5 cm3

5 cm3 5 cm3 5 cm3 5 cm3 5 cm3 5 cm3

1 mol dm-3 1 mol dm-3 1 mol dm-3 1 mol dm-3 1 mol dm-3 nrwpT

njupahj

fiury;
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• tPo;gbtpd; cauj;jpw;Fk; ry;g+upf;fkpy nrwpTf;Fk; ,ilapyhd njhlu;ig

tiughf;Ff.

• tiugpy; fhl;lg;gl;Ls;sthW nrwpT njupahj ry;g+upf;fkpyf; fiurypd;

nrwpitj; Jzpf;f.

tPo;gbtpd; cauk;

/ cm

H
2
SO

4  
,d; nrwpT$ mol dm-3

Foha; 6
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gupNrhjid ,yf;fk; : 14.7.2gupNrhjid ,yf;fk; : 14.7.2gupNrhjid ,yf;fk; : 14.7.2gupNrhjid ,yf;fk; : 14.7.2gupNrhjid ,yf;fk; : 14.7.2

mad;  (III) mad;fSld; ryprpNyw;W mkpyj;jpd; jhf;fk;.

(epwkhiy - fl;GydhFk; Kiwfs;)

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 d njhFg;igr; Nru;e;j rpy cNyhf mad;fshy; epwKila rpf;fy; mad;fs;

Njhw;Wtpf;fg;gLfpd;wikia mwpthu;.

2 me;epwr; nrwpthdJ mad; (III) ,dJ nrwpTf;F tpfpjrkkhdJ vd;gij

mwpthu;.

3 me;epwj;jpd; cr;r nrwpTf;F mika jhf;fj;jpd; gPrkhdj;ijj; Jzpthu;.

4 jhf;fj;jpd; gPrkhdj;jpd; %yk; njupahj mad; (III) ,d; nrwpit mwptjw;fhf>

mr;rpf;fypd; #j;jpuj;ijg; ngWthu;.

5 VNjDnkhU epwr; Nru;itapd; ePu;f; fiurypd; nrwpit epwkhdf; fUtpfisg;

gad;gLj;jp vspjpy; Jzpa KbAnkd;gij mwpthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• mNkhdpak; ngupf;ry;Ngw;W [(NH
4
) 

2 
SO

4
Fe

2
(SO

4
)

3
. 24H

2
O]  cg;G

^0.001 mol dm-3 Fe3+fiury; 250 cm3&

• 0.001 mol dm-3 ryprpypf; mkpyk; 250 cm3

• Gdy;

• mstp

• msTrhbfs;

• fdkhdf; FLitfs;

• xj;j FWf;Fg; gug;gsitf; nfhz;l Nrhjidf; Foha;fs; - 09

• nkjNdhy;
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mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;.mwpTWj;jy;. (

• ml;ltiz- 1>2 ,y; fhl;lg;gl;Ls;s xOq;fpy;> Fwpj;j fiury;fis

gad;gLj;jp> Nrhjidf; Foha;fSs; ,Lq;fs;.

ml;ltiz - 1

Nrhjid Foha; ;1 2 3 4 5 6 7 8 9

,yf;fk;

0.001 mol dm-3

Fe3+
  fiury; / cm3 1'0 2'0 3'0 4'0 5'0 6'0 7'0 8'0 9'0

0.001 mol dm-3

ryprpypf; mkpy 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0

fiury; / cm3

ePu;f;fdtsT /cm3 9'0 8'0 7'0 6'0 5'0 4'0 3'0 2'0 1'0

Nrhjid Foha; ,y 1 2 3 4 5 6 7 8 9

0.001 mol dm-3

 Fe3+ fiury; / cm3 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0

0.001 mol dm-3

ryprpypf; mkpyf; 1'0 2'0 3'0 4'0 5'0 6'0 7'0 8'0 9'0

fiury;  /  cm3

ePu;f;fdtsT  /  cm3 9'0 8'0 7'0 6'0 5'0 4'0 3'0 2'0 1'0

• fiury;fis fye;jgpd;du; Nrhjidf; Foha;fspy; cs;s fiurypd;

epwr;nrwpit ntWq;fz;zhy; mtjhdpj;J> ve;jf; Foha;fspy; XNu msthd

epwr;nrwpT fhzg;gLfpd;wJ vd;gij FwpAq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• ml;ltiz 1>2> Mfpatw;wpy; fpilj;j mtjhdpg;Gf;fSf;F mika> 5Mk;

,yf;f Nrhjidf; FOha;fspYk; mjw;F mg;ghYs;s Nrhjidf; FOha;fspYk;

epwr; nrwpT xd;iwnahd;W xj;jJ vd;gJ njspthfpd;wJ.
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• 5Mk; ,yf;f FohapYs;s cs;s fiury;fspd; %y; msTfisf; fzpAq;fs;.

mk; %y;fSf;F ,ilapyhd tpfpjj;ijf; nfhz;L Fe3+ mad;fs; ryprpypf;

mad;fs; Mfpatw;Wf;F ,ilapyhd jhf;fj;jpd; gPrkhdk; fpilf;fpd;wJ.

mjd; %yk; mad; (III) ryprpNyw;W madpd; #j;jpuj;ij Fwpg;gplyhk;.

• ntWq;fz;zpdhy; epwj;ij xg;gpLtjd; %yNk> cr;r epwj;ijf; nfhz;l

Foha; njupT nra;ag;gLfpd;wJ. vdpDk;> epwr; nrwpit msg;gjw;fhf

epwkhdf; fUtpiag; gad;gLj;Jtjd; %yk; kpfj; jpUj;jkhd thrpg;Gf;fis

vspjpy; ngw;Wf; nfhs;syhk;.

gupNrhjidf;Fj; Njitahd fiury;fisj; jahupj;jy;gupNrhjidf;Fj; Njitahd fiury;fisj; jahupj;jy;gupNrhjidf;Fj; Njitahd fiury;fisj; jahupj;jy;gupNrhjidf;Fj; Njitahd fiury;fisj; jahupj;jy;gupNrhjidf;Fj; Njitahd fiury;fisj; jahupj;jy; (

• mNkhdpak; nguRr; ry;Ngw;W (ngupf; mkpyk;) cg;G 1.2 g  Ij; jpUj;jkhf

epWj;J> Ijhd  H
2
SO

4
 ,d; Vwj;jho 10 cm3  Ig; gad;gLj;jp ,aYkhd

msTf;F fiuj;Jf; nfhs;Sq;fs;. gpd;du;> mt;tkpyj;jpd; Vwj;jho 150

cm3 Ir; Nru;j;Jf; nfhjpf;f itAq;fs; (,jw;fhf> xU Kfitiag;

gad;gLj;Jq;fs;). fiuriy Mwtpl;L> mjid  250 cm3 fdkhd

FLitnahd;wpDs; ,Lq;fs;. KfitADs; rpwpjsT ePu; Nru;j;Jf; fyf;fp>

mjidAk; fdkhd FLitAs; ,Lq;fs;. gpd;G 250 cm3  milahsk; tiu

ePu; NrUq;fs;. fpilg;gJ 0.01 mol dm-3 fiuryhFk;.  mf;fiurypd; 25 cm3

,id mstpapdhy; vLj;J> 250 cm3 fdkhdf; FLitAs; ,l;L> milahsk;

tiu ePu; Nru;j;J NkYnkhU fiuriyj; jahupj;Jf; nfhs;Sq;fs;. ,g;NghJ

fpilg;gJ 0.001 mol dm-3 nrwpTila fiury;.

• 3'45 g ryprpypf; mkpyj;ijj; jpUj;jkhf epWj;J> mjDld; Vwj;jho  50 cm3

nkjNdhy; Nru;j;J ed;F fiuj;Jf; nfhs;Sq;fs;. gpd;du; mjDld; Vwj;jho

150 cm3  ePu;r; Nru;j;J>  250 cm3  MFk; tiu nkjNdhy; Nru;j;Jf; fiuriyj;

jahupj;Jf; nfhs;Sq;fs;. fpilf;Fk; 0.01 mol dm-3 fiurypd; 25.0 cm3 Ig;

ngw;W 250 cm3 tiu ePu; Nru;j;J Ijhf;fpf; nfhs;Sq;fs;. fpilg;gJ  0.001

mol dm-3 fiuryhFk;. ,f;fiuriy ml;ltiz 1 ,w;fhfg; gad;gLj;Jq;fs;.

0.1 mol dm-3  nrwpTila KjyhtJ fiurypd;  2.5  cm3  I my;yJ 0.001

mol dm-3 nrwpTila ,uz;lhtJ fiurypd; 2.5  dm3 I 250  cm3 MFk; tiu

ePu;Nru;j;J Ijhf;fpf; nfhs;tjd; %yk; 0.001 mol dm-3 fiuriyg; ngwyhk;.

Kf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;G

• ngupf; myk; cg;igg; gad;gLj;jpj; jahupf;Fk; mad; (III) fiuriy xU

ehs; Kd;$l;bNa jahupj;Jf; itg;gJ nghUj;jkhdJ. Vnddpy; mkpyngupf;

myk; ePupy; fiutJ kpf ke;jkhf epfOk;.

• gupNrhjidia elj;jj; njhlq;Fk; NtisapNyNa ryprpypf; mkpyf;

fiuriyj; jahupj;Jf; nfhs;sy; Ntz;Lk;. nkjNdhy; MtpahFk; NghJ

ryprpypf; mkpyk; kPz;Lk; tPpo;gbAk;.
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gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk;gupNrhjid ,yf;fk; ( ( ( ( ( 14.1214.1214.1214.1214.12

 S
2
O

3
2- ,d; nrwpit ,d; nrwpit ,d; nrwpit ,d; nrwpit ,d; nrwpit KIO

3 
Ig; gad;gLj;jpg; gupNrhjidIg; gad;gLj;jpg; gupNrhjidIg; gad;gLj;jpg; gupNrhjidIg; gad;gLj;jpg; gupNrhjidIg; gad;gLj;jpg; gupNrhjid

uPjpahf mwpjy;uPjpahf mwpjy;uPjpahf mwpjy;uPjpahf mwpjy;uPjpahf mwpjy;

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;  (

1 jho;j;Njw;wj; jhf;fq;fspd; nrad;Kiwiag; gpuNahfq;fs; gw;wpa tpsf;fj;ijg;
ngWthu;.

2. maNlhkhd epakpg;GfSf;Fupa jpwd;fis tpUj;jp nra;J nfhs;thu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• nghw;whrpak; maNlw;W • nghw;whrpak; maill;L
• nghw;whrpak; jNahry;Ngw;W • fiuAk; jd;ikAila khg;nghUs;
• fha;r;rp tbj;j ePu; • Nrhbak; fhgNdw;W my;yJ FNshNuhNghk;

• juhR • msf;FQ;rhb (100cm3)
• Fohap • epakpg;Gf; FLit
• fdkhdf; FLit

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• rpwpjsT Nrhbak; fhgNdw;W my;yJ FNshNuhNghk; Nru;f;fg;gl;l
mz;zsthf 0'1 mol dm-3  Nrhbak; jNahry;Ngw;Wf; fiurnyhd;iwj;
jahupj;Jf; nfhs;Sq;fs;.

• Vwj;jho 0'02 mol dm-3  nrwpTila nghw;whrpak; maNlw;Wf; fiurnyhd;iwj;
jahupAq;fs; (Rj;jkhd cyu;e;j nghw;whrpak; maNlw;W 1.10 fpuhikr;
rupahf mse;J fdkhdf; FLitapDs; ,Lq;fs;. fha;r;rp tbj;j ePiur;
Nru;j;J jpz;kj;ijf; fiuj;J  250'00 cm3MFk; tiuapy; Ijhf;Fq;fs;).

• Fohapnahd;iwg; gad;gLj;jp nghw;whrpak; maNlw;Wf; fiurypd; 250'00

cm3 ,id epakpg;Gf;F FLitapDs; ,l;Lf; nfhs;Sq;fs;.
• Vwj;jho 1 g nghw;whrpak; maNlw;iwAk;  1'0 mol dm-3 ry;g+upf; mkpyf;

fiurypd; 20 cm3  IAk; mf;FLitapDs; Nru;j;J jpz;kk; fiuAk; tiu
fyf;Fq;fs;.

• tpLtpf;fg;gLk; maBid mstpapy; itf;fg;gl;Ls;s Nrhbak; jNahry;Ngw;Wf;
fiurYld; epakpAq;fs;.

• epakpg;Gf; FLitapy; cs;s fiury; ,skQ;rs; epwkhf khWk; NghJ
fha;r;rp tbj;j ePu; Vwj;jho 200 cm3 I Nru;j;J Ijhf;Fq;fs;.

• Gjpjhfj; jahupj;j khg;nghUs; fiurypypUe;J 2 cm3 ,id fiurYld;
Nru;j;J ePyepwk; fpilf;Fk; tiu epakpg;ig elj;Jq;fs;.

• NkYk; xU jlit mNj fdtsT nghw;whrpak; maNlw;iw mse;njLj;J
epakpg;ig kPz;Lk; elj;Jq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• epakpg;Gf; FLitapDs; ry;g+upf; mkpyk; Nru;f;f Ntz;baNjd;?
• khg;nghUs; fiury; Gjpjhfj; jahupj;j fiuryhf ,Uf;f Ntz;baNjd;?
• khg;nghUs; fiury; Nru;g;gjd; mu;j;jk; ahJ?
• khg;nghUs; fiuriy epakpg;gpd; Muk;gj;jpypd;wp> fiury; ,skQ;rs; epwkhf

khwpa gpd;du; Nru;f;f Ntz;baNjd;?
• khg;nghUs; Nru;f;f Kd;du; fiuriy fha;r;rp tbj;j ePupdhy; fOt

Ntz;baNjd;?
• Nrhbak; jNahry;Ngw;Wf; fiury; jahupf;Fk; NghJ Nru;f;fg;gLk; Nrhbak;

fhgNdw;wpd; my;yJ FNshNuhNghkpd; njhopy; ahJ?
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gupNrhjid ,yf;fk;.  : 14.13.1gupNrhjid ,yf;fk;.  : 14.13.1gupNrhjid ,yf;fk;.  : 14.13.1gupNrhjid ,yf;fk;.  : 14.13.1gupNrhjid ,yf;fk;.  : 14.13.1

 xspj;njhFg;G epwg;nghUs;fspd; fyitia
epwg;gjptpaiyg; (Chromatography) gad;gLj;jp Ntwhf;fy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;; ; ; ;; ;; ;  (

1 fljhrp epwg;gjptpay; El;gKiwiag; gad;gLj;jp fyitnahd;wpd; $Wfis

Ntwhf;fyhk; vdf; Fwpg;gpLthu;.

2 $Wfis Ntwhf;fyhdJ Nru;itfspd; mirAk;> mirah mtj;ijfspd;

gq;fPl;Lf;Fzf NtWghl;bNyNa jq;fpAs;sJ vdf; Fwpg;gpLthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• nfhjpFoha;

• wg;gu; milg;ghd; (eLtpy; gpsf;fg;gl;l)

• tbjhs; my;yJ iknahw;Wj;jhs;

• jhtu ,iyfs; rpy

• cuYk;> cyf;ifAk;

• vjNdhy;

• kapu;j;Jisf; Foha;

mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;. mwpTWj;jy;;.  (

• Vwj;jho 15 cm  ePsKk; 1'5  cm  mfyKila tbjhs; fPynkhd;iw ntl;b

mjd; xU Kidiaf; $u;Nghd;W ntl;bf; nfhs;Sq;fs;.

• jhtu ,iyfs; rpytw;iw cuypy; ,l;L mjDld; ePUk; rpwpjsT vjNdhYk;
Nru;j;J ,bj;Jf; nfhs;Sq;fs;.

• fyitia tbj;J nrwpe;j tbjputj;ijg; ngWq;fs;.
• kapu;Jisf; Fohnahd;wpd; %yk;> Nkw;gb nrwpe;j tbjputj;jpd; xU Jspia

tbjhs; fPyj;jpd; $u;KidapypUe;J Vwj;jho 3 cm Jhuj;jpy; ,l;L vjNdhy;
+ ePu;f; fyitapd; rpwpjsitf; nfhjp Fohnahd;wpy; ,l;L glj;jpy;
fhl;bAs;sthW cgfuzq;fis mikAq;fs;. fljhrpf; fPyj;jpd; $u;Kid
fyitapDs; mkpo;e;jpUf;f Ntz;Lk;.

• fiujputk; fljhrpf; fPyj;jpd; topNa NkNy nrd;W Nky; Kidia neUq;Fk;
NghJ fljhrpf; fPyj;ij ntspNa vLj;J fhw;wpy; cyu;j;jpf; nfhs;Sq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• kapu;j;Jisf; ftu;r;rp fhuzkhf fiujputk; fljhrpapd; topNa Nky;
Nehf;fpr; nry;Yk; NghJ khjpupapy; mlq;fpAs;s $WfSk; mjDld;
Nky;Nehf;fp mirAk;. ,J mtw;wpd; gq;fPl;L Fzfj;jpd;gb ntt;NtW
tPjq;fspy; epfOk; vd;gij tpsf;Ff.

• ,q;F mirahj mtj;ij vJ?
• ,q;F mirAk; mtj;ij vJ?
• epwg;nghUs;fs; nrd;w Jhuk;> mtw;wpd; gq;fPl;L Fzfk;> mtw;wpd; R

f

Mfpatw;Wf;F ,ilapyhd njhlu;G ahJ?
• khztu;fs; ntt;NtW fl;likg;Gf; nfhz;l vjNdhy; + ePu; fyitiag;

gad;gLj;jp mjd; %yk; epwg;nghUs; gpupgLk; tpjj;ij xg;gplyhk;.

1234567890123
1234567890123
1234567890123
1234567890123
1234567890123
1234567890123
1234567890123

milg;ghd;

nfhjpFoha;

tbjhs; fPyk;

FNshNuhgpy; gpupj;njLg;G

vjNdhy; + ePu;
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gupNrhjid ,yf;fk; : 16.2.1gupNrhjid ,yf;fk; : 16.2.1gupNrhjid ,yf;fk; : 16.2.1gupNrhjid ,yf;fk; : 16.2.1gupNrhjid ,yf;fk; : 16.2.1

 tspapy; cs;s xl;rprd; fdtsT rjtPjj;ij gupNrhjid

uPjpahfj; Jzpjy;

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; (

1. fdtsTf;fika tspapy; xl;rprd; rjtPjj;ijj; Jzpjy; njhlu;ghd

tpsf;fj;ijAk; jpwidAk; ngWthu;.

Kiw - Kiw - Kiw - Kiw - Kiw - I

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• Nrhjidf; Foha;

• nfhjp Foha;

• ,wg;gu; milg;ghd;

• Nghf;F Foha;

• nrwpe;j mNkhdpaq;FNshiul;Lf; fiury;

• Rj;jkhd nrg;Gf;fk;gp tiy ^8 cm × 3 cm&

• mNkhdpahf; fiury;

• 10 cm3 msTr;rhb

• 100 cm3 msTr;rhb

mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy;mwpTWj;jy; (

nrg;Gf; fk;gp tiy mNkhdpahf;
fiury;

mNkhdpaq;FNshiul;Lf;
fiury;
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• miwntg;gepiyapy; epyTk; nrwpe;j mNkhdpaq;FNshiul;Lf; fiurypd;

10.0 cm3   ,idf; nfhjpFoha; A  As; ,Lf. nrg;Gf; fk;gp tiyiaf;

nfhjpFohapd; eLg;gFjpapy; rpiwg;gLj;Jf.  B Nrhjidf; FohAs; Vwj;jho

15 cm3  mNkhdpah ePu;f; fiuriyr; Nru;f;f. Nghf;Ff; Fohiaf; nfhz;l

milg;ghidr; Nrhjidf; Foha; A Ald; ed;F ,izj;Jr; RahjPd Kidia

mNkhdpahf; fiurYs; mkpo;j;Jf. nrg;Gf; fk;gp tiy mNkhdpahf;

fiurypdhy; eidf;fg;gLk; tz;zk; cgfuzj; njhFjpia mt;tg;NghJ

FYf;Ff. rpwpJ Neuj;jpd; gpd;du; eilngWk; epwkhw;wj;ij mtjhdpf;f.

njhFjpia kPz;Lk; kPz;Lk; FYf;Fk; NghJ me;epwj;jpy; NtWghL

Vw;gLfpd;wjh?   ^mNkhdpahf; fiury; Nghf;Ff; Fohapd; Clhf  B

ap;ypUe;J A ,id Nehf;fpg; gha;tijf; fhzyhk;).

• Foha; A apy; mlq;fpAs;s fiury; fUePy epwkhf khWtij mtjhdpf;f.

Vwj;jho 10 epkpl Neuk; FYf;Fk; NghJ epwk; Fiwtilaj; njhlq;Ffpd;wJ.

,g;NghJ Nghf;Ff; Fohapd; Clhf  A apw;F mNkhdpahf; fiury; gha;tJ

Kbtile;Js;sJ. gpd;du;  B  Fohia mg;Gwg;gLj;jpg; Nghf;Ff; FohapDs;

cs;s fiury; Kw;whf A Foha; tiu gha ,lkspf;f. nkhj;jf; fiurw;

fdtsit msf;f.

• nrg;G tiyiaf; nfhz;l nfhjpFohia ePuhy; epug;gpg; Nghf;Ff; Fohiaf;

nfhz;l milg;ghid mjDld; ,izf;f. nfhjpFohiaAk; Nghf;Ff;

FohiaAk; Kw;whf ePuhy; epug;gp me;ePu;f; fdtsit mse;Jnfhs;f. cq;fsJ

thrpg;Gf;fisg; gpd;tUkhW gjpT nra;f.

• nfhjp Foha; + Nghf;Ff; Fohapd; nkhj;jf; fdtsT } V
1
cm3

• Muk;gj;jpy; ngw;w mNkhdpaq;FNshiul;Lf; fiurypd;

fdtsT } 10.0 cm3

• gupNrhjidapd; ,Wjpapy; A FohapDs; ,Ue;j nkhj;jf;

fiurw; fdtsT } V
2
cm3

Kf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;GKf;fpa Fwpg;G
gupNrhjidia elj;Jk; fhyg; gFjpAs; cgfuzj; njhFjp tspapWf;fkhdjhff;

fhzg;gLjy; Ntz;Lk;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• rpiwg;gLj;jg;gl;;l tspf; fdtstpy; mlq;fpAs;s xl;rprd; Kw;whf mfw;wg;gl

Ntz;baJ mtrpakhFk;. mjid vt;thW elj;jyhk;?

• ,g;gupNrhjidapy; nrg;G cNyhfk; gad;gLj;jg;gl;Ls;sJ. mjw;fhd fhuzk;

ahJ?

• ,j;jhf;fj;jpd; NghJ mkpyj;jpw;Fg; gjpyhf mkpyj;jd;ikAila fiuryhfpa

mNkhdpaq;FNshiul;L gad;gLj;jg;gLtNjd;? kfdPrpak; Nghd;w jhf;fj;jpwd;

$ba cNyhfq;fs; gad;gLj;jg;gbd; mit mkpyj;Jld; jhf;fk; Gupe;J

tspf;fdtsTld; Ijurd; thAitAk; Nru;j;J tpLk;.
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• mkpyj;Jld; jhf;fk; Gupe;J Ijuridj; Njhw;Wtpf;fhj cNyhfk; ahJ?

•

,r;nrg;G xl;irl;L fiutjhy; Cu2+ mad;fs; fiuriy milfpd;wd.

,jdhy; ePy epwk; ngWfpd;wJ. rpiwg;gLj;jg;gl;l tspf; fdtstpy;

mlq;fpAs;s xl;rprdhdJ nrg;Gld; jhf;fk; GupAk; NghJ mNkhdpahf;

fiury; B Nrhjidf; FohapypUe;J A Nrhjidf; FohAs; GFk;.

,r;re;ju;g;gj;jpy; A Nrhjidf; FohapDs; cs;s fiurypd; ePy epwk;

mjpfupg;gjw;fhd fhuzk; ahJ?

            (,sePy) (fU ePy)

fU ePy epwKila fpa+gpuR mNkhdpar; rpf;fy; Njhd;wpAs;sJ.

tspf;fdtstpy; mlq;fpAs;s xl;rprd; Kw;whfj; jhf;fk; Gupe;J Kbtile;jjd;

gpd;du; gpd;tUk; jhf;fk; eilngWfpd;wikahy; fiury;  A apd; epwk;

Fiwaj; njhlq;Ffpd;wJ.

 (fU ePy) (epwkw;w)

• jhf;fk; Kbtile;jjd; gpd;du;epwk; Fiwtile;Js;s fiuriy kPPz;Lk;

tspapy; jpwe;J itg;gpd; ahJ epfOk;? kPz;Lk; ePy epwk; mjpfupf;fpd;wik

njupfpd;wJ. Vd;?

• ePq;fs; ngw;w thrpg;Gf;fisg; gad;gLj;jp xl;rprdpd; fdtsTf;fikthd

rjtPjj;ij vt;thW fzpf;fyhk;?

FohapDs; ,Ue;j tspf;fdtsT } V
1
- 10 cm3

mt;tspf;fdtstpylq;fpAs;s xl;rprd; fdtsT } V
2
- 10 cm3

tsp khjpupapylq;fpAs;s xl;rprd; rjtPjk; } 

• ,r;Nrhjidapy; Vw;glf; $ba tOf;fs; ahit?



94

Kiw - Kiw - Kiw - Kiw - Kiw - II

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;   (

• nfhjp Foha;

• ,wg;gu; milg;ghd;

• jpz;k mNkhdpak; nguRr;ry;Ngw;W my;yJ jpz;k nguRr;ry;Ngw;W

• jpz;k Nrhbaikjnuhl;irl;L

• ePu;j;jhop

• msTr;rhb

mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;;mwpTWj;jy;; (

• nfhjpFohia ePupDs; jiyfPohf itf;Fk; NghJ jput kl;lk;

cau;fpd;wikia fhzKbfpd;wJ. nfhjpFohapDs; fhzg;gl;l tspapy;

xU gFjp mfw;wg;gl;Ls;sJ vd;gJ ,jpypUe;J njupfpd;wJ.

• nguRr;ry;Ngw;W> Nrhbaikjnuhl;irl;L jhf;fj;jpd; NghJ Njhd;Wk; tpisTfs;

ahit?

,jw;F Vw;g gupNrhjidapd; NghJ Njhd;Wk; tPo;gbT mOf;Fg; gr;ir

epwKilajhff; fhzg;gLk; vd ehk; vjpu;ghu;f;fyhk;. vdpDk;> fpilf;fg;

ngWk; tPo;gbT fgpy epwKilajhf khWfpd;wJ. nguirjnuhl;irl;L

ngupf;ifjnuhl;irl;lhf xl;rpNaw;wg;gLtNj ,jw;fhd fhuzkhFk;. Nkw;gb

mtjhdpg;Gf;fSf;F ,iza tspapd; fl;likg;igf; fUj;jpw; nfhz;L

tspf; fyitapypUe;J mfw;wg;gl;l thA vJ vd KbT nra;f.

• tspapd; vf;$W xl;rpNaw;wpahfj; njhopw;gl;Ls;sJ? epfOk; khw;wj;Jf;fhd

<Lnra;ag;gl;l mad; rkd;ghl;il vOJf. nguR cg;Gf;fSf;Fg; gjpyhfg;

gad;gLj;jf;$ba gpw cg;Gf;fs; ahit?

Fwpg ;GFwpg ;GFwpg ;GFwpg ;GFwpg ;G

nguRr;ry;Ngw;W kpifahfg; gad;gLj;jg;gLfpd;wikahy; xl;rprd; KOtJk;

jhf;fj;jpy; gq;F nfhz;lJ vdf; fUjyhk;. ,g;gupNrhjidapy;

nfhjpFoha;f;Fg; gjpyhfr; Nrhjidg; nghUs; Nghj;jnyhd;iwf; $lg;

gad;gLj;jyhk;.

tspg;gFjpapd; fdtsTf;Nfw;g rjtPjj;ijg; gpd;tUkhW fzpf;f.

nfhjp Fohapd; nkhj;jf; fdtsT }  V
1 
cm3

Nru;f;fg;gl;l ePu;f; fdtsT }  10 cm3

FohapDs; fhzg;gl;l tspf;fdtsT }  V
2 
cm3

gupNrhjidapd; gpd;du; FohAs; fhzg;gl;l ePu;f; fdtsT }  V
2 
cm3

vdNt> tspf;fdtstpy; mlq;fpapUe;j xl;rprd; fdtsT } (V
1
- 10)

 
cm3

vdNt> tspj; jw;$wpy; mlq;fpapUe;j xl;rprd; rjtPjk;}  
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gupNrhjid ,yf;fk; : 16.4gupNrhjid ,yf;fk; : 16.4gupNrhjid ,yf;fk; : 16.4gupNrhjid ,yf;fk; : 16.4gupNrhjid ,yf;fk; : 16.4

 ePu; khjpup xd;wpd; fhuj;jd;ikia gupNrhjid uPjpahfj;

Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;  (

1 ePu; khjpupnahd;wpd; fhuj; jd;ikapy; nry;thf;Fr; nrYj;Jk; mad;fisf;

Fwpg;gpLthu;.

2 gpNdhj;jypd;> nkjapw; nrk;kQ;rs; Mfpatw;iwg; gad;gLj;jp elj;Jk;

epakpg;nghd;wpd; %yk; fhuj; jd;ikia jPu;khdpg;ghu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• mstp

• Fohap

• epakpg;Gf; FLit

• Gdy;

• mstp jhq;fp

• fz;zhb Kfit

• 0.02 mol dm-3  HCl fiury;

• nkjapy; nrk;kQ;rs;

• gpNdhg;jypd;

• ePu; khjpup

mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

• Nrhjidf;F cl;gLj;Jk; ePu; khjpupapd; 100'00 cm3  j; jpUj;jkhf mse;J

nfhs;Sq;fs;  ̂ 100'00 cm3    Fohapnahd;W ,y;iyNay; mstpnahd;wpidg;

gad;gLj;jp> ,uz;L jlitfspy; mse;J nfhs;Sq;fs;). mj;Jld; rpwpjsT

gpNdhj;jypd; Nru;j;J 0.02 mol dm-3  HCl fiurYld; epakpg;Gr; nra;Aq;fs;.

KbTg; Gs;spapy; mstp thrpg;igf; Fwpj;Jf; nfhs;Sq;fs;.

Fwpg;GFwpg;GFwpg;GFwpg;GFwpg;G - rpy ePu; khjpupfSld; mstp thrpg;G ,y;yhky; ,Uf;fyhk;.

• fpilj;j fyitAld; gpd;du; nkjapy; nrk;kQ;rs; NrUq;fs;. kPz;Lk; 0.02

mol dm-3  HCl   fiurYld; epakpg;Gr; nra;Aq;fs;. KbTg; Gs;spapy; mstp

thrpg;igf; Fwpj;Jf; nfhs;Sq;fs;.
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fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• KjyhtJ epakpg;gpd; mstp thrpg;gpd; %yk;  nrwpitf; fzpf;fyhk;.

• ,uz;lhtJ epakpg;gpd; mstp thrpg;gpd; %yk;    nrwpitf;

fzpf;fyhk;.

• epakpg;igr; nra;Ak; NghJ fiurypy; epfOk;  pH khw;wj;ij mjhtJ

"  kw;Wk; Mfpatw;wpd; khwiyg; gpd;tUkhW

fhl;lyhk;.

 ,d; 
  
} 6'37  Mk;   } 10'33 MFk;.

• ^a), ^b& re;ju;g;gq;fspy; fiurypd; pH ngWkhdj;ijf; fzpg;gjw;fhf

n`z;lu;rd; rkd;ghl;ilg; gad;gLj;jyhk;.

^a& re;ju;g;gq;fspy;

pH ngWkhdk;
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^a& re;ju;g;gj;jpy;  }   Mifahy;

                  } 0 MFk;. vdNt>

                 MFk;.

• ^b& re;ju;g;gj;jpy; Fwpj;j  pH ngWkhdj;ijf; fhz;f.

• Nkw;Fwpj;j tiugpd; %yk; ePu; khjpupapYs;s xt;nthU mad;fspdJk;

nrwpitAk;> pH ngWkhdj;ijAk; mDkhdpf;f KbAk;.

•  OH- mad;fs; ePu; khjpupapy; fhzg;gLkhapd; me;ePu; khjpupapd; pH  11 I

tpl $lthff; fhzg;gLk;. rhjhuzkhf vkJ #oypy; fhzg;gLk; ePupy;

OH- mad;fs; fhzg;gLtjpy;iy.

• ePupd; fhuj;jd;ikia  CaCO
3 
tPo;gbthf;fiyf; nfhz;L Fwpg;gplg;gLk;

( mg dm-3).

mstp thrpg;G (gpNdhj;jypd; + nkjapw; nrk;kQ;rs;) = 

3x cm

/ H+   mad;fspd; %y; vz;zpf;if 

ePu; khjpupapYs;s 

( CaCO
3 
tPo;gbtpd; jpzpthf)

ePupd; fhuj;jd;ik 
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gupNrhjid ,yf;fk; : 16.6.1gupNrhjid ,yf;fk; : 16.6.1gupNrhjid ,yf;fk; : 16.6.1gupNrhjid ,yf;fk; : 16.6.1gupNrhjid ,yf;fk; : 16.6.1

ePu; khjpupnahd;wpy; fiue;Js;s xl;rprdpd; msitg;

gupNrhjid uPjpahfj; Jzpjy;

vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; (

1. ePupy; fiue;Js;s xl;rprdpd; msit mstwp uPjpapy; Jzpthu;.

2. mz;zsthfr; nrwpT njupe;j Nrhbak; jNahry;Ngw;Wf; fiuriy

maNlhkhd epakpg;gpd; %yk; epakg;gLj;Jk; jpwidg; ngWthu;.

3. maill;bypUe;J tpLtpf;fg;gLk; maBid> Nrhbak; jNahry;Ngw;iwf; nfhz;L

mstwp uPjpapy; JzpAk; jpwidg; ngWthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk; (

• kq;fdPR ry;Ngw;Wf; fiury;

^Vwj;jho 4 g kq;fdPR ry;Ngw;iw 10 cm3  ePupy; fiuj;Jg; ngwy;&

• fhu> nghw;whrpak; maill;Lf; fiury;

(Vwj;jho 5 g Nrhbaikjnuhl;irl;ilAk; Vwj;jho  1'5 g  nghw;whrpak;

maill;ilAk;  10 cm3  ePupy; fiuj;Jg; ngwy;&

• nghw;whrpak; maNlw;W jpz;k cg;G

• khg;nghUs; fiury; (Vwj;jho 1 g  khg;nghUis 10 cm3 ePupy; fiuj;Jg;

ngwy;&

• 0'01 mol dm-3 Nrhbak; jNahry;Ngw;Wf; fiury;

 ^ Na
2
S

2
O

3
.5H

2
O, 2.48 g I  1000 cm3 ePupy; fiuj;Jg; ngwy;& ,f;fiurYld;

jpz;k Na
2
CO

3
 rpwpjsitNah>  CHCl

3
 rpwpjsitNah Nru;j;Jf; nfhs;Sq;fs;.

• nrwpe;j H
2
SO

4
 mkpyk;

• 1 mol dm-3  H
2
SO

4

• 250 cm3 Nrhjidg; nghUs; Nghj;jy;fs; ,uz;L

• 25 cm3 FohapAk; fz;zhbf; Foha;fSk;

• mstp

• 10 cm3 msf;FQ; rhb

• epakpg;Gf; FLit

• Gdy;
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mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy; mwpTWj;jy;  (

a. jahupj;j Nrhbak; jNahry;Ngw;Wf; fiuriy epakg;gLj;jy;.jahupj;j Nrhbak; jNahry;Ngw;Wf; fiuriy epakg;gLj;jy;.jahupj;j Nrhbak; jNahry;Ngw;Wf; fiuriy epakg;gLj;jy;.jahupj;j Nrhbak; jNahry;Ngw;Wf; fiuriy epakg;gLj;jy;.jahupj;j Nrhbak; jNahry;Ngw;Wf; fiuriy epakg;gLj;jy;.

cyu;e;j> Jha nghw;whrpak; maNlw;W Vwj;jho 1'0 - 1'5 g Ij; jpUj;jkhf

epWj;J (w g) Fspu;e;j fha;r;rp tbj;j ePupy; fiuj;J>  250 cm3 fiuriy

fdkhdf; FLitAs; ,l;Lf; nfhs;Sq;fs;. ,f;fiurypd;  25.00 cm3 If;

Fohapapdhy; 250 cm3 nfhs;ssTila fdkhdf; FLitAs; ,l;L> mjd;

250 cm3 milahsk; tiu fha;r;rp tbj;j ePu; Nru;j;J NkYk; Ijhd xU

fiuriyj; jahupj;Jf; nfhs;Sq;fs; (,f;fiurypd; nrwpT mz;zsthf

0'01 mol dm-3  MFk;). ,f;fiurypd; 25.00 cm3 If; Fohapapdhy; mse;J

epakpg;Gf; FLitnahd;Ws; ,l;L> mjDs;  1 g nghw;whrpak; maill;ilAk;

1 mol dm-3  ry;g+upf;fkpyk;  5 cm3 IAk; ,Lq;fs;. jahupj;j Nrhbak;

jNahry;Ngw;Wf; fiuriy mstpAs; ,l;L> epakpg;Gf; FLitAs; cs;s

fiurYld; epakpAq;fs;. epakpg;Gf;FLitiaj; njhlu;e;Jk; ed;F FYq;Fq;fs;.

fiury; ,skQ;rs; epwkile;jJk;> Vwj;jho  200 cm3 fha;r;rp tbj;j ePiur;

Nru;j;J khg;nghUl; fiurypd;  2 cm3 Ir; Nru;j;J epakpg;igj; njhlu;e;Jk;

nra;Aq;fs;. fiurypd; epwk; ePy epwj;jpy; ,Ue;J epwkw;wjhf khwpaTld;

epakpg;ig epWj;jp mstp thrpg;igg; ngw;Wf; nfhs;Sq;fs;.

• fzpg;Gf;fis Nkw;nfhs;tjw;F Mrpupau; mwpTiug;G topfhl;bapd;

14.12 iag; gad;gLj;jTk;.

b. ePupy; fiue;Js;s xl;rprdpd; msitj; Jzpjy;.ePupy; fiue;Js;s xl;rprdpd; msitj; Jzpjy;.ePupy; fiue;Js;s xl;rprdpd; msitj; Jzpjy;.ePupy; fiue;Js;s xl;rprdpd; msitj; Jzpjy;.ePupy; fiue;Js;s xl;rprdpd; msitj; Jzpjy;.

• mlq;fpAs;s xl;rprd; rjtPjj;ijj; Jzpa Ntz;ba ePu;khjpupia> Nrhjidg;

nghUs; Nghj;jy;fs; ,uz;bDs; g+uzkhf epug;gpf; nfhs;Sq;fs;

(Nghj;jy;fSs; tspf; Fkpopfs; fhzg;glyhfhJ). ePu; khjpupiag; ngw;Wf;

nfhz;l clNdNa kq;fdPR ry;Ngw;Wf; fiury; 1 cm3 IAk; nghw;whrpak;

maill;Lf; fiury; 2 cm3  IAk; xt;nthU Nghj;jypDs;Sk; Fohapapdhy;

my;yJ fz;zhbf; Fohapdhy; Nru;j;Jf; nfhs;Sq;fs;. ,r;re;ju;g;gj;jpy;

Fohapapd; my;yJ fz;zhbf; Fohapd; Kidia Nghj;jypy; mlq;fpAs;s

ePupDs; ,lNtz;Lk;. mg;NghJ ePu; khjpupapd; rpwpjsT ntspNa topaf;$Lk;.

gpd;du;> %bia ,izj;J Nghj;jiy ed;F FYf;Fq;fs;. khjpupiag; ngw;w

fpzw;Wf;F my;yJ ePu;epiyf;F mUfpNyNa ,g;gupNrhjidia elj;j

Ntz;Lk;. gpd;du; ePu; khjpupfisf; nfhz;l Nghj;jy;fis Ma;T$lj;jpw;Ff;

nfhz;L nry;Yq;fs;. Njhd;wpa tPo;gbT gbe;jjd; gpd;du; (Vwj;jho 10
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epkplj;jpd; gpd;du;) xt;nthU Nghj;jypDs;Sk; fz;zhbf; Fohnahd;wpd;

JizAld; nrwpe;j ry;g+upf;fkpyk; Vwj;jho 2 cm3 tPjk; Nru;j;Jf; nfhs;Sq;fs;.

%bahy; %bagpd; ed;F FYf;Fq;fs;. 10 epkplj;jpd; gpd;du; Nghj;jypy;

mlq;fpAs;s fiurypd; 50 cm3  If; Fohapdhy; mse;J epakpg;Gf; FLitAs;

,l;L mstpapy; vLf;fg;gl;l 0'01 mol dm-3 Na
2
S

2
O

3 
fiurypdhy; fiury;

,skQ;rs; epwkhFk; tiu epakpf;f. gpd;du; 3 cm3 khg;nghUs; fiuriy

Nru;j;J ePy epwk; kiwAk; tiu epakpg;Gr; nra;f. ,jid Vida

Nghj;jy;fSf;Fk; nra;f.

fzpj;jy;.fzpj;jy;.fzpj;jy;.fzpj;jy;.fzpj;jy;.

(b) Kjypy; kq;fdPR ry;Ngw;W> Nrhbaikjnuhl;irl;Lj; jhf;fj;jpd;

tpisthf kq;fdPR Ijnuhl;irl;L tPo;gbT fp;ilf;Fk;.

Mn 
2 
(aq) + 2OH -(aq) 

→

Mn (OH)
2
 (s)

,e;j kq;fdPR Ijnuhl;irl;L> ePupy; fiue;Js;s xl;rprdpdhy;

kq;fdPrPnuhl;irl;lhf xl;rpNaw;wkilAk;. ,J gpd;tUkhW epfOk;.

,e;j kq;fdPrPnuhl;irl;L mkpy Clfj;jpy; maill;L mad;fis

maBdhf xl;rpNaw;Wk;.

               

,e;j maBd;> Nrhbak; jNahry;Ngw;Wld; epakpf;fg;gLk;.
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Nkw;gb jhf;fq;fspd; gPrkhdj;Jf;F mika

2S
2 
O

3

-2    I
2 
  MnO

2
   ½ O

2

vdNt> 1%y; S
2 
O

3

2-   MdJ ¼ %y; O
2 
f;F xg;ghdJ.

( S
2 
O

3

2- mol    O
2 
¼ mol )

mstp thrpg;Gf;fspd; ruhrup  V cm3 Mapd;

tpuakhfpa  S
2 
O

3

-2 msT 
 

vdNt> 50 cm3 ePupy; fiue;Js;s O
2 
,d; msT 

  

1000 cm3  ePupy; mlq;fpAs;s O
2 
,d; msT 

1000 cm3  ePupy; mlq;fpAs;s O
2
,d; nrwpT 
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gupNrhjid ,yf;fk;; : 16.6.2gupNrhjid ,yf;fk;; : 16.6.2gupNrhjid ,yf;fk;; : 16.6.2gupNrhjid ,yf;fk;; : 16.6.2gupNrhjid ,yf;fk;; : 16.6.2

 ePu; khjpupnahd;wpy; Kw;whf fiue;j jpz;kj;jpd; msit

gupNrhjid uPjpapy; Jzpjy;.

vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ;vjpu;ghu;f;Fk; fw;ww; NgWfs;;; ; ; (

1 ePupy; fiue;Js;s epiyapy; jpz;kq;fs; mlq;fpAs;sikia tpsq;fpf;

nfhs;thu;.

2 ghukhd Kiwfisg; (gravimetric methods) gad;gLj;Jk; jpwid tpUj;jpnra;J

nfhs;thu;.

3 ntt;NtW ePu; khjpupfspy; mlq;fpAs;s nkhj;j> fiue;j epiyj; jpz;k

msTfis xg;gpLthu;.

nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;nghUl;fSk;> cgfuzq;fSk;  (

• ntt;NtW ,lq;fspypUe;J ngw;w ePu; khjpupfs; (cjhuzk; : ed;dPu;> Foha;ePu;>

ctu; ePu;> Nghd;wit)

• kzy; njhl;b my;yJ vz;nza; njhl;b

• Glf;Fif

• Kf;fhyp

• fk;gp tiy

• gd;rd; RluLg;G

• Kj;Jyhj;juhR

• Fohap

mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;. mwpTWj;jy;.  (

• kpfj; Jg;Guthd  cyu;thd Glf;Fifnahd;wpid vLj;J mjid epWj;Jf;

nfhs;Sq;fs; ^W
1
&.

• Fohapapd; %yk; ePu;khjpupapd;  25'0 cm3 ,id jpUj;jkhf mse;J Nkw;gb

epiw mwpag;gl;l Glf;FifapDs; ftdkhf ,Lq;fs;.

• Glf;Fifia kzy; njhl;bapy; my;yJ vz;nza; njhl;bapy; itj;J

105 -130 0C  tiu ntg;gNkw;Wq;fs;.

• Kw;W KOjhf cyUk; tiu ePu;khjpupia ntg;gNkw;Wq;fs;. cyu;

nghUs;fisf; nfhz;l Glf;Fifia miwntg;gepiy tiu Fsputpl;L
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(cyu;j;jpapy; ,l;L itg;gJ kpfg; nghUj;jkhdJ) kPjpahf cs;stw;Wld;

Glf;Fifia epWj;Jf; nfhs;Sq;fs;.

• Glf;Fifia NkYk; 20 epkplq;fs; ntg;gNkw;wp> miw ntg;gepiyapy;

kPz;Lk; epWj;J nfhs;Sq;fs;.

• epiwfspy; NtWghL cs;sjhapd; khwh epiw fpilf;Fk; tiu kPz;Lk;

kPz;Lk; ntg;gNkw;wp epiwia mwpAq;fs; ^W
2
&.

• kw;WnkhU ePu; khjpupiaAk; gad;gLj;jp gupNrhjidia elj;Jq;fs;.

fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly;fye;Jiuahly; (

• Glf;Fiff;F ntg;gNkw;Wtjw;F kzy; njhl;b vz;izj; njhl;b

Njitg;gLtNjd; vd tpsf;Fq;fs;.

• jpUj;jkhd ngWNgWfs; fpilg;gjw;fhf gupNrhjidapd; NghJ ifahs

Ntz;ba Maj;j cj;jp ahJ?

• ePu; khjpupapd; ntg;gepiyia 105 - 130 0C ,w;F ,ilNa Ngz Ntz;baNjd;?

• ntt;NtW ePu; khjpupfspd; nkhj;j fiue;j epiy jpz;kq;fspd; msTfis

^TDS ngWkhdq;fis& xg;gpLq;fs;.

• ePu; khjpupia  105 - 130 0C ntg;gepiyf;F ntg;gNkw;Wk; NghJ ePu; KOtJk;

Mtpahfpr; nrd;W jpz;k kPjp khj;jpuk; vQ;rpapUf;Fk;.

• ePu; khjpupapd; TDS ngWkhdk;  } 




