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,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;

• #oy; Njhw;wg;ghLfis EZfp Ma;tjw;fhf tpQ;Qhd Kiwiag;

gad;gLj;Jtjw;Fk;

• tpQ;Qhd Kiwiag; gad;gLj;jp md;whl tho;tpy; vjpu;Nehf;Fk;

gpur;rpidfisj; jPu;j;Jf;nfhs;tjw;Fk;

• xsp EZf;Ff;fhl;bapd; gFjpfis ,dq;fhz;gjw;Fk; mtw;iwr;

rupahfg; gad;gLj;Jtjw;Fk;

• Ez;zq;fpfs; gad;gLj;jg;gLk; re;ju;g;gq;fis EZfp Ma;tjw;Fk;

• tpQ;Qhd Ma;$l cgfuzq;fis ,dq;fhz;gjw;Fk; mtw;iwg;

nghUj;jkhd Kiwapy; gad;gLj;Jtjw;Fk;

Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.Njitahd Nju;r;rpfis mila KbAk;.

tpQ;QhduPjpahfr; #oiytpQ;QhduPjpahfr; #oiytpQ;QhduPjpahfr; #oiytpQ;QhduPjpahfr; #oiytpQ;QhduPjpahfr; #oiy

mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;
1
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1.1 tpQ;Qhd Kiw1.1 tpQ;Qhd Kiw1.1 tpQ;Qhd Kiw1.1 tpQ;Qhd Kiw1.1 tpQ;Qhd Kiw

Nkhfd;> Jsrp> up];tp> rdj; MfpNahu; ghlrhiy khztu;fshtu;.

xU ehs; fhiyapy; mtu;fs; ghlrhiyf;Fr; nrd;Wnfhz;bUe;j Ntis

tPjpNahuj;jpy; Fg;ig$sk; vupf;fg;gLtijf; fz;ldu;.

mg;NghJ> jPr; Rthiyf;F NkNy

,Ue;j kuq;fspd; ,iyfs; mirtij-

Ak; vupe;j fljhrpj; Jz;Lfs; ,ilap-

ilNa jPr; Rthiyf;F NkNy mire;J

nrd;wijAk; mtu;fs; ed;F mtjhdpj;-

jdu;. Mdhy;> mr; re;ju;g;gj;jpy; fhw;W

,y;iy vd;gijr; Rw;whlypy; cs;s

Vida kuq;fspd; ,iyfs; mirahky;

,Ue;jjpypUe;J mtu;fshy; mwpa

Kbe;jJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

mtjhdpg;G vd;gJ tpNrl ftdj;Jld; fz;> fhJ> ehf;F> %f;F> Njhy;

vd;Dk; Gyd; mq;fq;fspd; %yk; Gwr; #oypypUe;J jfty;fisg;

ngw;Wf;nfhs;sy; MFk;.

~~fhw;W ,y;yhky; jPr; Rthiyapd; NkNy ,Uf;Fk; ,iyfs; vq;qdk;

mirfpd;wd? || vdj; Jsrp jdf;Fs;s gpur;rpidia Kd;itj;jhs;.

~~jPr ; Rthiyapd; NkNy Vw;gLk; tspNahl;lNk mjhtJ

cld;fhTifNa ,jw;Ff; fhuznkd ehd; epidf;fpNwd;|| vdr; rdj;; $wpdhd;.

~~jPapy; Vw;gLk; ntg;gf; fjpu;tPrypd; tpisthf khj;jpuNk me;j ,iyfs;

mirfpd;wdntd ehd; epidf;fpNwd;|| vd up];tp Fwpg;gpl;lhd;.

~~jPr; Rthiyapd; xsp fhuzkhf ,iyfs; mirfpd;wdntd ehd;

fUJfpNwd;|| vd Nkhfd; $wpdhd;.

cU 1.1.1cU 1.1.1cU 1.1.1cU 1.1.1cU 1.1.1

 1.1.1 tpQ;Qhd Kiwapd; gbKiwfs; 1.1.1 tpQ;Qhd Kiwapd; gbKiwfs; 1.1.1 tpQ;Qhd Kiwapd; gbKiwfs; 1.1.1 tpQ;Qhd Kiwapd; gbKiwfs; 1.1.1 tpQ;Qhd Kiwapd; gbKiwfs;
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~~jPr; Rthiyapd; NkNy ,Uf;Fk; ,iyfSf;Fk; mNjasT J}uj;jpy;

jPr; Rthiyapd; ,U gf;fq;fspYk; cs;s ,iyfSf;Fk; rk mstpy;  xspAk;

ntg;gf;fjpu;tPrYk; fpilf;fpd;wd. Mdhy;> jPr; Rthiyapd; NkNy ,Uf;Fk;

,iyfs; mire;j NghJk; jPr; Rthiyapd; ,Ugf;fq;fspYk; cs;s ,iyfs;

miratpy;iy. MfNt> ,iyfs; mirtjw;F ntg;gf;fjpu;tPrNyh> xspNah

fhuzkhf ,Uf;f KbahJ my;yth? || Jsrpapd; fUj;ij midtUk;

mq;fPfupj;jdu;.

~~mg;gbnadpd;> ehk; rdj;jpd; fUj;ijr; Nrhjpj;Jg; ghu;g;Nghk;|| vd

up];tp $wpdhd;. mjidg; gw;wp NkYk; rpe;jpj;j mtu;fsplk; gpd;tUk; gpur;rpid

vOe;jJ.

~~jPr; Rthiyf;F mz;ikapy; fhw;W Nky;Nehf;fpr; nry;fpd;wjh vd;gij

vq;qdk; Nrhjpf;fyhk;? || ,J Nkhfdpd; gpur;rpid.

~~fhw;wpy; fhw;Wj; jl;il Royj;jf;fJ vd;gij ehk; mwpNthk;. MfNt>

ehk; jPr; Rthiyf;F NkNy fhw;Wj; jl;iliag; gpbj;Jg; ghu;g;Nghk;.|| ,J

Jsrpapd; Nahrid.

mtu;fs; mg; gupNrhjidia tFg;gpy; ftdkhfr; nra;J ghu;g;gjw;fhf

cld;gl;L> Njitahd gpup];uy; ml;il> kz;rl;b> jPg;ngl;b> fljhrpj; Jz;L>

fk;gpj;Jz;L vd;gtw;iwf; nfhz;L gpd;tUk; gbKiwfspy; gupNrhjidiar; nra;jdu;.

gbKiw 1gbKiw 1gbKiw 1gbKiw 1gbKiw 1

rJu gpup];uy; ml;ilj;jhs; Jz;bypUe;J fhw;Wj; jl;iliar; nra;jy;.

gbKiw 2gbKiw 2gbKiw 2gbKiw 2gbKiw 2

fhw;Wj; jl;ilapy; xU fk;gpiag; nghUj;jp> Kd; Kidapy; fk;gpia

tisj;jy;.  %iyfs; kbj;j gf;fk; fPNo ,Uf;fj;jf;fjhf kz;rl;bapy;

fljhrpia vupj;Jg; ngwg;gLk; Rthiyf;F NkNy fhw;Wj; jl;iliag; gpbj;jy;.

1>2>3>4 %iyfis kbj;J xl;Ltjd;

%yk; mikj;j fhw;Wj; jl;il

ntl;Lfs;

1
2

3
4

(a) (b)

(c) (d)

fk;gp

tisT

nfhz;l

fk;gp

Kid

cU 1.1.2cU 1.1.2cU 1.1.2cU 1.1.2cU 1.1.2
kz;rl;b
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kz;;rl;bapd; Rthiyf;F NkNy gpbj;jNghJ fhw;Wj; jl;il Rod;w

tpjj;ijg; ghu;j;j rdj; rj;jkpl;lhd;. ~~ehk; Cfpj;j tplak; gupNrhjid

Kiwahf cWjpg;gLj;jg;gl;Ls;sJ my;yth? ||

~~Mk;. kz;rl;bapd; Rthiyf;F NkNy tspNahl;lk; Nky;Nehf;fp

cz;lhfpd;wnjd ,g;NghJ ehk; KbG nra;ayhk;.|| Jsrp jdJ fUj;ij

Kd;itj;jhs;.

up];tp mjw;F vjpu;g;Gj; njuptpj;jhd;. ~~ehk; tpiuthf KbG

nra;Js;Nshk; vd ehd; epidf;fpNwd;. fhw;Wj; jl;il kz;rl;b fhuzkhfth>

Rthiy fhuzkhfth Roy;fpd;wJ vd;gJ ahUf;Fj;  njupAk;? ||

~~mg;gbnadpd;> ehk; Rthiyaw;w kz;rl;bf;F NkNy fhw;Wj; jl;iliag;

gpbj;Jg; ghu;g;Nghk;.|| rdj; jdJ fUj;ijj; njuptpj;jhd;.

up];tpapd; fUj;ijr; Nrhjpg;gjw;F mtu;fs; Rthiyaw;w kz;rl;b

NkNyAk; fhw;Wj; jl;iliag; gpbj;Jg; ghu;j;jdu;. mg;NghJ fhw;Wj; jl;il

Royhikia mtjhdpf;fj;jf;fjhf ,Ue;jJ.

~~jPr; Rthiyf;F NkNy ntg;gk; fhuzkhf Nky;Nehf;fpr; nry;Yk;

tspNahl;lk; (fhw;W) xd;W cUthfp ,Uf;fpd;wJ vd ,g;NghJ ehk; Iakpd;wp

KbG nra;ayhk;.|| ,J midtuJk; fUj;jhf ,Ue;jJ.

,g;NghJ nraw;ghL 1.1.1 Ir; nra;tjd; %yk; mtu;fs; ngw;w

mDgtj;ijg; ngwyhk;.

nraw;ghL 1.1.1nraw;ghL 1.1.1nraw;ghL 1.1.1nraw;ghL 1.1.1nraw;ghL 1.1.1

jPr; Rthiyf;F NkNy tspNahl;lk; Nky;Nehf;fpr; nry;fpd;wJ vd;gijf;

fhl;Ltjw;F khztu;fs; nra;j nraw;ghl;bidg; guPl;rpj;Jg; ghUq;fs;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

jPr; Rthiyf;F NkNy cs;s tsp ntg;gkhFk;NghJ

mjd; mlu;j;jp Fiwfpd;wJ. ,jd; tpisthf

ntg;gkhf;fg;gl;l tsp NkNy nry;fpd;wJ. me;j

,lj;ij epug ;Gtjw ;Fr ; Rthiyia Nehf ;f pr ;

Rw ;whly py pUe ;J tsp tUf pd ;wJ. ,jdhy ; >

Rthiyf;Ff; fpl;l Nky;Nehf;fpr; nry;Yk; tspNahl;lk;

cz;lhfpd;wJ. ,J cld;fhTif Xl;lk; vdg;gLk;.

ntg;gkhf;fg;gl;l

tsp

 Fspu;r;rpahd tsp
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khztu;fs; mtjhdpj;j Njhw;wg;ghl;Lld; njhlu;Ggl;l gpur;rpidiaj;

jPu;g;gjw;F mtu;fs; gpd;gw;wpa eilKiwiag; gpd;tUkhW tupirg;gLj;jyhk;.

• gbKiw 1:   jPapd; NkNy cs;s kuq;fspd; ,iyfs; mirtij

mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy;mtjhdpj;jy; (observation).

• gbKiw 2: fhw;W ,y;yhjNghJ$lj; jPapd; NkNy ,Uf;Fk; ,iyfs;

vq;qdk; mirfpd;wd vd;Dk; gpur;rpidgpur;rpidgpur;rpidgpur;rpidgpur;rpid (problem) vOjy;.

• gbKiw 3: gpur;rpid njhlu;ghd fUJNfhfUJNfhfUJNfhfUJNfhfUJNfhs;fs;fs;fs;fs;fisisisisis (hypotheses)

cUthf;fy;.

• gbKiw 4:     fUJNfhisg; gupNrhjpg;gjw;F cfe;j gupNrhjidiajgupNrhjidiajgupNrhjidiajgupNrhjidiajgupNrhjidiaj;

(experiment) jpl;lkpLjYk; mijr; nraw;gLj;jYk;

• gbKiw 5: gupNrhjid Kiwj; juTfisg; gFg;gha;T nra;tjd;

%yk; KbGf;FKbGf;FKbGf;FKbGf;FKbGf;F (conclusion) tUjy;.

khztu;fs; gpur;rpidiaj; jPu;f;fg; gpd;gw;wpa ,e;eilKiw tpQ;QhdtpQ;QhdtpQ;QhdtpQ;QhdtpQ;Qhd

Kiw Kiw Kiw Kiw Kiw (scientific method) vdg;gLk;. ,k;Kiwia gpugy vjpu;T $wyhsuhd

gpuhd;rp]; Ngf;fd; mwpKfg;gLj;jpdhu;. tpQ;Qhd Kiwapd; gbKiwfisg;

gha;r;rw;Nfhl;Lg; glj;jpy; gpd;tUkhW fhl;lyhk;.

gupNrhjid Kiwj; juTfspd; %yk; milag;gLk; Kbgpd; typikia

(cWjp jd;ikia)f; $l;Ltjw;F juTfis mjpf jlitfspy; ngw

Ntz;Lk;. mjw;fhfg; gupNrhjidiaf; Fwpj;j epiyikfspd; fPo; gy

jlitfs; nra;a Ntz;Lk;. ,jw;Nfw;g khztu;fs; jpl ;lkpl ;l

gupNrhjidiaAk; gy jlitfs; nra;a Ntz;bapUe;jJ.

,g;NghJ ehk; tpQ;Qhd KiwiaAk; mjd; Xu; ,d;wpaikahj

epge;jidahfpa fl;Lg;ghl;Lg; gupNrhjidiaAk; gw;wp NkYk; Muha;Nthk;.

khztu;fs; jpl;lkpl;l gupNrhjidapy; kWgbAk; ftdj;ijr; nrYj;JNthk;.

mj;jpl;lj;jpDs;Ns fhw;Wj; jl;il kz;rl;b fhuzkhfr; Rod;wjh vd;Dk;

Iak; khztu;fsplk; vOe;jJ. vdNt> Rthiyaw;w kz;rl;biag; gad;gLj;jp

gpur;rpidia ,dq;fhzy;

fUJNfhis cUthf;fy;

fUJNfhisg; gupNrhjpj;jy;

mtjhdpg;G

KbGf;F tUjy;
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mjd; Nkyhff; fhw;Wj; jl;iliag; gpbj;J mtjhdpf;fg;gl;lJ. mjd;%yk;

fhw;Wj; jl;il Roy;tJ jPr; Rthiy fhuzkhf Vw;gl;l xU Njhw;wg;ghnld

xg;gPl;lstpy; fhl;lj;jf;fjhf ,Ue;jJ.

MfNt> xU fUJNfhisr; Nrhjpg;gjw;Fg; gupNrhjidiaj;

jpl;lkpLk;NghJ gupNrhjpf;f Ntz;ba fhuzp (khwp); jtpu;e;j Vida

vy;yhf; fhuzpfisAk; khwhJ Ngzp mg; gupNrhjidiaj; njhlf;fg;

gupNrhjidAld; xUq;fikar; nra;a Ntz;Lk;.

gupNrhjpf;f Ntz;ba khwp jtpu;e;j Vida vy;yhf; fhuzpfisAk;

fl;Lg;gLj;jpr; nra;Ak; ,t;thwhd gupNrhjid  fl;Lg;ghl;Lg; gupNrhjidfl;Lg;ghl;Lg; gupNrhjidfl;Lg;ghl;Lg; gupNrhjidfl;Lg;ghl;Lg; gupNrhjidfl;Lg;ghl;Lg; gupNrhjid

vdg;gLk;. gupNrhjidapypUe;J fpilf;Fk; NgWfs; fl;Lg;ghl;Lg;

gupNrhjidAld; xg;gplg;gl;L> gupNrhjpf;f Ntz;ba fhuzpf;F Vw;gg; gupNrhjid

Kbitj; njspthfg; gFg;gha;e;J ngwf;$bajhf ,Uf;Fk;.

,jw;Nfw;g> cU 1.1.3 ,y; fhl;lg;gl;l

gupNrhjid xOq;fikg;gpy;

A - gupNrhjid (experiment)

B - fl;Lg;ghl;Lg; gupNrhjid (control) MFk;.

A, B Mfpa ,U gupNrhjidfSk; xd;whff;

fl;Lg;gLj;jpa gupNrhjid fl;Lg;gLj;jpa gupNrhjid fl;Lg;gLj;jpa gupNrhjid fl;Lg;gLj;jpa gupNrhjid fl;Lg;gLj;jpa gupNrhjid (controlled experiment)

vdg;gLk;.

gupNrhjidiaAk; fl;Lg;ghl;Lg; gupNrhjidiaAk; ,dq;fhz;gjw;Ff;

fl;Lg;gLj;jpa gupNrhjid xd;iwf; fUJNthk;. tspapy; fhgdPnuhl;irl;L

thA ,Uf;fpd;wjhntdr; Nrhjpf;fg; gad;gLj;jpa fl;Lg;gLj;jpa gupNrhjidapy;

njspe;j Rz;zhk;G ePu; epuk;gpa ,U fpz;zq;fisj; jahu; nra;jpUe;j tpjk;

fPNo fhzg;gLfpd;wJ.

gupNrhjid xOq;fikg;G A ,y;> tspapYs;s fhgdPnuhl;irl;L

Rz;zhk;G ePupy; fiutjhy; Rz;zhk;G ePupd;kPJ ntz;zpwg; glyk; Njhd;Wk;.

gupNrhjid xOq;fikg;G B ,y;> Rz;zhk;G ePu; tspAld; njhlu;Gwhjjhy;

mjpy; khw;wk; vJTk; Vw;glhJ. ,q;F A - gupNrhjid> B - fl;Lg;ghl;Lg;

gupNrhjid MFk;.

cU 1.1.3cU 1.1.3cU 1.1.3cU 1.1.3cU 1.1.3

          (A)  (B)

cU 1.1.4cU 1.1.4cU 1.1.4cU 1.1.4cU 1.1.4

Rz;zhk;G ePu; Rz;zhk;G ePu;ngj;jpupf;

fpz;zk;

,wg;gu;g; gl;b

^A& ^B&

 tspf;Fj; jpwe;J itf;fg;gl;ltspf;Fj; jpwe;J itf;fg;gl;ltspf;Fj; jpwe;J itf;fg;gl;ltspf;Fj; jpwe;J itf;fg;gl;ltspf;Fj; jpwe;J itf;fg;gl;l

Rz;zhk;G ePu;Rz;zhk;G ePu;Rz;zhk;G ePu;Rz;zhk;G ePu;Rz;zhk;G ePu;

tspAld; njhlu;Gwhj tifapy;tspAld; njhlu;Gwhj tifapy;tspAld; njhlu;Gwhj tifapy;tspAld; njhlu;Gwhj tifapy;tspAld; njhlu;Gwhj tifapy;

nghypj;jPdhy; %lg;gl;l Rz;zhk;G ePu;nghypj;jPdhy; %lg;gl;l Rz;zhk;G ePu;nghypj;jPdhy; %lg;gl;l Rz;zhk;G ePu;nghypj;jPdhy; %lg;gl;l Rz;zhk;G ePu;nghypj;jPdhy; %lg;gl;l Rz;zhk;G ePu;

nghypj;jPd; jhs;
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,g;NghJ rpy tpQ;Qhdf; fz;Lgpbg;Gfs; njhlu;ghf tpQ;Qhd Kiw

gad;gLj;jg;gl;l rpy tuyhw;Wr; re;ju;g;gq;fs; gw;wp Muha;Nthk;.

jhdhfj; Njhd;Wk; guk;giuf; nfhs;if epuhfupf;fg;gly;jhdhfj; Njhd;Wk; guk;giuf; nfhs;if epuhfupf;fg;gly;jhdhfj; Njhd;Wk; guk;giuf; nfhs;if epuhfupf;fg;gly;jhdhfj; Njhd;Wk; guk;giuf; nfhs;if epuhfupf;fg;gly;jhdhfj; Njhd;Wk; guk;giuf; nfhs;if epuhfupf;fg;gly;

rhjhuz epiyikfspd; fPo; capuw;w nghUs;fspy; mq;fpfs;

cz;lhfpd;wdntdg; gy fhyq;fshf kdpjd; ek;gp te;jhd;. gioa Jzpfspy;

vypfSk; gyiffspy; tz;LfSk; kPd;fspd; td;$Lfspy; kl;ilj;Njs;fSk;

mOFk; ,iwr;rpapy; GOf;fSk; Njhd;Wtjhf ek;gg;gl;lJ. ,t;thwhf capuw;w

nghUs;fspy; ,Ue;J mq;fpfs; Njhd;Wfpd;wd vd;Dk; ek;gpf;if jhdhfj;jhdhfj;jhdhfj;jhdhfj;jhdhfj;

Njhd;Wk;; guk;giuf; nfhs;ifNjhd;Wk;; guk;giuf; nfhs;ifNjhd;Wk;; guk;giuf; nfhs;ifNjhd;Wk;; guk;giuf; nfhs;ifNjhd;Wk;; guk;giuf; nfhs;if vdg;gLk;.

,e;ek;gpf;if G+uzkw;w mtjhdpg;Gfis mbg;gilahff; nfhz;l

Kbngd capupay; tpQ;Qhdpahfpa gpuhd;rp];Nfh nwb fp.gp 1668 Mk; Mz;by;

nra;j gupNrhjidapd; %yk; fhl;bdhu;. mOFk; ,iwr;rpiar; Rw;wp <f;fs;

nkha;g;gijAk; ,iwr;rpapy; cz;lhFk; GOf;fs; fhyg;Nghf;fpy; <f;fshf

khwpg; gwe;J nry;tijAk; nwb mtjhdpj;jhu;. ,jw;Nfw;g mOFk;,jw;Nfw;g mOFk;,jw;Nfw;g mOFk;,jw;Nfw;g mOFk;,jw;Nfw;g mOFk;

,iwr;rpapypUe;J ntspNaWk;; xU nghUs; fhuzkhf me;j ,iwr;rpapy;,iwr;rpapypUe;J ntspNaWk;; xU nghUs; fhuzkhf me;j ,iwr;rpapy;,iwr;rpapypUe;J ntspNaWk;; xU nghUs; fhuzkhf me;j ,iwr;rpapy;,iwr;rpapypUe;J ntspNaWk;; xU nghUs; fhuzkhf me;j ,iwr;rpapy;,iwr;rpapypUe;J ntspNaWk;; xU nghUs; fhuzkhf me;j ,iwr;rpapy;

GOf;fs; cz;lhfpd;wdGOf;fs; cz;lhfpd;wdGOf;fs; cz;lhfpd;wdGOf;fs; cz;lhfpd;wdGOf;fs; cz;lhfpd;wd vd;Dk; fUJNfhs; Kd;itf;fg;gl;L> mjidg;

guPl;rpg;gjw;F xU gupNrhjid jpl;lkplg;gl;lJ.

nwb mjw;fhf <f;fs; nkha;f;fj;jf;fjhf ,iwr;rp itf;fg;gl;l xU

ghj;jpuj; njhFjpiaAk; <f;fs; nkha;f;fhjthW Ez;Jis nfhz;l nky;ypa

Jzp tiyapdhy; %lg;gl;l ,iwr;rp cs;s xU ghj;jpuj; njhFjpiaAk;

gad;gLj;jpdhu;. ,q;F <f;fs; nkha;f;fj;jf;f ghj;jpuk; gupNrhjid

xOq;fikg;ghfTk; <f;fs; nkha;f;fhjthW tiyapdhy; %lg;gl;l ghj;jpuk;

fl;Lg;ghl;Lg; gupNrhjid xOq;fikg;ghfTk; mike;jJ.

cU 1.1.5cU 1.1.5cU 1.1.5cU 1.1.5cU 1.1.5

gupNrhjid xOq;fikg;GgupNrhjid xOq;fikg;GgupNrhjid xOq;fikg;GgupNrhjid xOq;fikg;GgupNrhjid xOq;fikg;G

fz;zhbg; Nghj;jy;

,iwr;rp

fl;Lg;ghl;Lg; gupNrhjid xOq;fikg;Gfl;Lg;ghl;Lg; gupNrhjid xOq;fikg;Gfl;Lg;ghl;Lg; gupNrhjid xOq;fikg;Gfl;Lg;ghl;Lg; gupNrhjid xOq;fikg;Gfl;Lg;ghl;Lg; gupNrhjid xOq;fikg;G

 Ez;Jis nfhz;l

 Jzp tiy

 1.1.2 tpQ;Qhd KiwAld; njhlu;ghd 1.1.2 tpQ;Qhd KiwAld; njhlu;ghd 1.1.2 tpQ;Qhd KiwAld; njhlu;ghd 1.1.2 tpQ;Qhd KiwAld; njhlu;ghd 1.1.2 tpQ;Qhd KiwAld; njhlu;ghd

 rpy tuyhw;Wr; rpy tuyhw;Wr; rpy tuyhw;Wr; rpy tuyhw;Wr; rpy tuyhw;Wr; rk;gtq;fs;rk;gtq;fs;rk;gtq;fs;rk;gtq;fs;rk;gtq;fs;
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,U xOq;fikg;GfspYk; ,iwr;rp mOfpapUg;gij nwb mtjhdpj;jhu;.

gupNrhjid xOq;fikg;gpDs;Ns <f;fs; nkha;g;gijAk; GOf;fs;

cz;lhtijAk; mit rpy ehl;fSf;Fg; gpd;du; <f;fshf khwp

ntspNaWtijAk; mtjhdpf;ff;$bajhf ,Ue;jJ. Mdhy;> Ez;Jis

nfhz;l Jzp tiyapdhy; %lg;gl;l fl;Lg;ghl;L xOq;fikg;gpy; ,iwr;rp

kPJ GOf;fs; ,y;yhjpUg;gijAk;; tiyapy; <f;fs; nkha;f;fpd;wikiaAk;

rpyNtisfspy; tiykPJ GOf;fs; cz;lhfpapUg;gijAk; mtjhdpf;fj;jf;fjhf

,Ue;jJ. ,jw;Nfw;g mOFk; ,iwr;rpapy; <f;fs; ,Lk; Kl;ilfspypUe;Nj

GOf;fs; cz;lhfpd;wdntd nwb KbG nra;jhu;.

nwb gpd;gw;wpa nrad;Kiwia tpQ;Qhd Kiwia xj;j tpjj;jpy;

cq;fshy; xOq;FgLj;j KbAkh? cq;fs; xOq;FKiw rupahdjhntdg;

gpd;tUk; xOq;FKiwAld; xg;gpl;Lg; ghUq;fs;.

ngdprpypidf; fz;Lgpbj;jy;ngdprpypidf; fz;Lgpbj;jy;ngdprpypidf; fz;Lgpbj;jy;ngdprpypidf; fz;Lgpbj;jy;ngdprpypidf; fz;Lgpbj;jy;

Neha;f; fhuzpahfpa gw;wPupah gw;wpa Ma;tpy; <Lgl;Lf; nfhz;bUe;j

Mq;fpNyauhd mnyf;rhz;lu; gpnskpq; vd;w kUj;Jtu; jk;khy; jahupf;fg;gl;l

gw;wPupah tsu;g;igf;nfhz;l rpy ngj;jpupf; fpz;zq;fspy; gw;wPupah

mope;jpUg;gij mtjhdpj;jhu;. ,J njhlu;ghff; fUJNfhs;fis cUthf;fpf;

nfhz;L> mf;fUJNfhs;fisg; guPl;rpj;J xU njhlu; Ma;Tfspy; <Lgl;l

gpnskpq;> mtu; fz;Lgpbj;j tplaj;jpypUe;J Kf;fpa KbGf;F te;jhu;. gw;wPupah

tsu;g;Gf;Fs;Ns vOkhwhfg; gpuNtrpj;j xU gq;frpdhy; gw;wPupahf;fis mopf;Fk;

,urhadg; nghUs; Ruf;fg;gLfpd;wJ vd;gNj mtuJ fz;Lgpbg;ghFk;. ,r;Rug;G

ngdprPypak; vd;Dk; gq;frpdhy; Ruf;fg;gLk; ngdprpypd; vdg;gLk;

Ez;Zapu;nfhy;ypahFk;. mJ ,d;W kUj;Jtj;Jiwapy; Kf;fpakhd

Ez;Zapu;nfhy;yp kUe;jhf tpsq;Ffpd;wJ.

KbGf;F tUjy;

mOFk; ,iwr;rpapy; <f;fs; nkha;j;jiyAk; GOf;fs; Njhd;wp

<f;fshf khwp ntspNaWtijAk; mtjhdpj;jy;

fl;Lg;gLj;jpa gupNrhjidapd; %yk; fUJNfhisr; Nrhjpj;jy;

mOFk; ,iwr;rpapy; <f;fspdhy; ntspNaw;wg;gLk; xU nghUspy;

GOf;fs; cz;lhfpd;wd vd;Dk; fUJNfhis cUthf;fy;

mOFk; ,iwr;rpkPJ GOf;fs; vt;thW cUthfpd vd;Dk; gpur;rpid voy;
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cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!

tsu;g;G Clfj;jpy; gw;wPupahf;fs; mopf;fg;gLfpd;wikiaAk; me;j ,lq;fspy;

gq;fR tsu;e;jpUf;fpd;wikiaAk; mtjhdpj;j gpd;du; mnyf;rhz;lu;

gpnskpq; cUthf;fpajhff; fUjg;gLk; fUJNfhs; ahJ?

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

tpw;wkpd; C If; fz;Lgpbj;jy; njhlu;ghd tuyhw;W epfo;r;rpAld; njhlu;Ggl;l

nrad;Kiwiaf; fz;lwpe;J Xu; mwpf;ifiaj; jahupAq;fs;. ,jw;F cfe;j

%yq;fis (sources) my;yJ ,izaj;ijg; (internet) gad;gLj;Jq;fs;.

cq;fs; mwptpw;F!cq;fs; mwptpw;F!cq;fs; mwptpw;F!cq;fs; mwptpw;F!cq;fs; mwptpw;F!

gpd;tUtd tpQ;Qhd Kiwapd; %yk; KbGfSf;F te;j NtW rpy

tuyhw;Wr; re;ju;g;gq;fs; MFk;.

• kuj;jpypUe;J jiuapy; tpOe;j mg;gpis mtjhdpj;j tpQ;Qhdp Irhf;

 epA+w;wd; GtpaPu;g;Gg; gw;wpa vz;zf;fUit mwpKfQ;nra;jy;.

• CryhLk; tpsf;fpd; miyitAk; miyTf; fhyj;ijAk; mtjhdpj;j

 thdpayhsuhfpa fypypNah fypyp Criy cyfpw;F mwpKfQ;

 nra;jy;.

rpwe;j tpQ;Qhdp vg;NghJk; rpwe;j mtjhdpg;ghsuhf ,Uf;Fk; mNj

Ntis> #oypy; cs;stw;iwAk; ed;whf mtjhdpg;ghu;. ePq;fSk; rpwe;j

mtjhdpg;ghsuhf miktjd; %yk; tpQ;Qhdpfs; nrd;w ghijapy; nry;yyhk;.

mtjhdpg;Gfs; %yk; fUJNfhs;fis cUthf;fp mjD}lhfg; gupNrhjidfspy;

<Lgl;L> ngWkjpkpf;f KbGfis my;yJ vz;zf;fUf;fis Kd;itf;Fk;

Mw;wiy ePq;fs; ntspg;gLj;jyhk;. mjw;fhfr; nraw;ghL 1.1.2 ,y; <LgLq;fs;.

nraw;ghL 1.1.2nraw;ghL 1.1.2nraw;ghL 1.1.2nraw;ghL 1.1.2nraw;ghL 1.1.2

• #oiy ed;whf mtjhdp;Aq;fs;.

•  mtjhdpg;Gfs; njhlu;ghf cq;fsplk; Vw;gLk; gpur;rpidfis

,dq;fhZq;fs;.

•  mg;g pur ;r pidfSf;Fj ; j Pu ;T fhz cjTk; fUJNfhs;fis

cUthf;Fq;fs;.

•  mtjhdpg ;Gfs ; > g pur ;r pidfs; > fUJNfhs ;fs ; Mfpatw ;iw

ml;ltizg;gLj;Jq;fs;.

• xU gpur;rpidiaj; njupe;njLj;J mjw;Fupa fUJNfhisr; Nrhjpg;gjw;F

cfe;j xU fl;Lg;gLj;jpa gupNrhjidiaj; Nju;e;njLq;fs;.
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ePq;fs; Nkw;nfhz;l mtjhdpg;Gfs;> ,dq;fz;l gpur;rpidfs;> mit

njhlu;ghf vLj;Jiuf;fg;gl;l fUJNfhs;fs; Mfpatw;iw ml;ltiz 1.1.1

,y; cs;stw;Wld; xg;gpl;Lg; ghUq;fs;.

gpuhd;rp]; Ngf;fd; vd;w jj;Jt mwpQu; mwpKfQ; nra;j tpQ;Qhd

Kiwapd; %yk; ngwg;gl;l fz;Lgpbg;GfspD}lhf gy fUJNfhs;fs;

cz;ikahditah> ngha;ahditah vd;gJ ntspg;;gLj;jg;glyhapw;W.

cq;fs; mwptpw; ;F!;cq;fs; mwptpw; ;F!;cq;fs; mwptpw; ;F!;cq;fs; mwptpw; ;F!;cq;fs; mwptpw; ;F!;

,urhadg; gupNrhjfu;fs; Fw;wthspiaf; fz;Lgpbg;gjw;Fk; kUj;Jtu;

Nehahspia ,dq;;fhz;gjw;;Fk; tpQ;Qhdp tpQ;Qhdg; gpur;rpidfis

ntspg;gLj;Jtjw;Fk; tpQ;Qhd Kiwiag; gpd;gw;Wfpd;wdu;. mtjhdpg;gpd;

%yk; fUJNfhs;fis cUthf;fpf;nfhz;L> mtw;iwg; guPl;rpj;J>

Kd;Ndhf;fpr; nry;yy; mtu;fSila KiwahFk;.

tpQ;Qhd Kiw tpQ;Qhdj;jpw;F khj;jpuk; kl;Lg;gLj;jg;gl;l rpe;jid

Kiwad;W. mjidg; gpd;gw;Wtjd; %yk; tho;f;ifapy; vjpu;Nehf;Fk;

gpur;rpidfs; njhlu;ghf Nkw;nfhs;s Ntz;ba eltbf;iffs; gw;wpa rupahd

KbGf;F tuyhk;. tpQ;Qhd Kiwiag; gpd;gw;Wtjd; %yk; cq;fSf;Ff;

Nfl;git> ePq;fs; ghu;g;git> Clfq;fspd; %yk; Kd;itf;fg;gLgit Mfpad

gw;wp tpQ;Qhd uPjpapy; Edpj;jhuha;e;J (EZfp Muha;e;J)> gupNrhjid uPjpapy;

ep&gpj;J> rupahd tplaq;fisf; fpufpf;Fk; Mw;wiy ePq;fs; ngw;Wf;

nfhs;syhk;.

ml;ltiz 1.1.1ml;ltiz 1.1.1ml;ltiz 1.1.1ml;ltiz 1.1.1ml;ltiz 1.1.1

mtjhdpg ;Gmtjhdpg ;Gmtjhdpg ;Gmtjhdpg ;Gmtjhdpg ;G gpur ;r pidgpur ;r pidgpur ;r pidgpur ;r pidgpur ;r pid fUJNfhs;fUJNfhs;fUJNfhs;fUJNfhs;fUJNfhs;

tspapy; jpwe;J

itf;fg;gl;Ls;s ,Uk;G

tpiutpy; JUg;gpbj;jy;.

tspapy; jpwe;J

itf;fg;gLk;NghJ

,Uk;G tpiuthfj;

JUg;gpbg;gJ Vd;?

• tspapy; jpwe;J itf;Fk;

NghJ tsp> <uypg;G vd;gd

mjpfstpy; fpilg;gjhy;

,Uk;G JUg;gpbj;jy;

mjpfupf;fpd;wJ.

• #upa xspgLk;NghJ

JUg;gpbj;jy; Ntfk;

mjpfupf;Fk;.

f pzw;wpypUe;J ePu ;

nfhz ;l ths pia

NkNy ,Of;Fk;NghJ

ePUf;Fs;Ns thspapd;

epiw> tspapy; cs;s

NghjpYk; ghu ;f ;ff ;

Fiwthf ,Ug;gjhf

czug;gly;.

ePupDs;Ns thspapd;

epiw Fiwthf

,Ug;gjhf

czug;gLtJ Vd;?

• ePupDs; nghUs;

mkpo;e;jpUf;Fk;NghJ

nghUspd; kPJ Nky;

Nehf;fp tpirnahd;W

njhopw;gLk;.
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1.2 Ez;zpa nghUs;fis mtjhdpj;jy;1.2 Ez;zpa nghUs;fis mtjhdpj;jy;1.2 Ez;zpa nghUs;fis mtjhdpj;jy;1.2 Ez;zpa nghUs;fis mtjhdpj;jy;1.2 Ez;zpa nghUs;fis mtjhdpj;jy;

vkJ #oypy; cs;s vy;yhtw;iwAk; vkJ ntWq; fz;fspdhy; ghu;f;f

KbAkh? vkJ cly; gy kpy;ypad; fyq;fshy; Mf;fg;gl;bUe;jhYk; mtw;iw

vkJ ntWq; fz;fshy; ghu;f;f Kbahjy;yth? mNj Nghd;W> vkJ #oypYs;s

jdpf;fy> gy;fy Ez;zq;fpfSk; vkJ ntWq; fz;fSf;Fj; njupahJ.

,t;thwhf vkJ ntWq; fz;fSf;Fj; njd;glhj gy nghUs;fs;

vk;ikr; #of; fhzg;gLfpd;wd. cjhuzkhf> kz;fl;b xd;iwg;  ghu;f;f

KbAk;. MapDk;> J}rpj; Jfs; xd;iw vkJ ntWq; fz;fspdhy; ghu;f;f

KbahJ. mNj Nghd;W ehzaj; jhspy; cs;s rpwpa vOj;JfisAk; ntWq;

fz;fspdhy; njspthf thrpf;f KbahJ. ,it midj;Jk; ntWq;

fz;fspdhy; ghu;f;f Kbahj msTf;F mstpy; rpwpaitahFk;.     ,t;thwhd

rpwpa nghUs;fisg; ghu;;g;gjw;F EZf;Ff;fhl;bfs;EZf;Ff;fhl;bfs;EZf;Ff;fhl;bfs;EZf;Ff;fhl;bfs;EZf;Ff;fhl;bfs; gad;gLj;jg;gLfpd;wd.

 1.2.1 xsp EZf;Ff;fhl;biag; gad;gLj;Jjy; 1.2.1 xsp EZf;Ff;fhl;biag; gad;gLj;Jjy; 1.2.1 xsp EZf;Ff;fhl;biag; gad;gLj;Jjy; 1.2.1 xsp EZf;Ff;fhl;biag; gad;gLj;Jjy; 1.2.1 xsp EZf;Ff;fhl;biag; gad;gLj;Jjy;

ehzaj; jhs; my;yJ mr;rplg;gl;l Rl;Lj;Jz;L xd;wpy; cs;s kpfr;

rpwpa vOj;Jfis vt;thW thrpf;fyhk;? mjw;fhfr; nraw;ghL 1.2.1 ,y;

<LgLq;fs;.

nraw;ghL 1.2.1nraw;ghL 1.2.1nraw;ghL 1.2.1nraw;ghL 1.2.1nraw;ghL 1.2.1

• rpwpa vOj;Jfisf; nfhz;l gj;jpupif> xsp GftpLk; fz;zhbg; Nghj;jy;>

ePu;;> kj;jpapy; jbj;j nky;ypa tpspk;G cila Ngu;];;ngf;]; mbkl;lk;>

ntw;Wf; Fkpo;Kidg; Ngdh Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• Nghj;jypDs; ePiu Cw;wp mjd; thia ,Wf;fp milj;jgpd; gj;jpupifapd;

rpwpa vOj;Jfspd; Nky; mjid cUl;b mtjhdpAq;fs;.

• ,t;thW Ngu;];ngf;]; mbkl;lj;jpd; eLg; gFjp> ntw;Wf; Fkpo;Kidg;

Ngdh vd;gtw;iwAk; gj;jpupifapd; rpwpa vOj;Jfspd; Nky; itj;J

mtjhdpAq;fs;.

kpfr; rpwpa nghUs;fs; kPJ CLGftpLk; gjhu;j;jk; xd;iw itj;J

mtjhdpf;Fk;NghJ mg;nghUs;fs; mtw;wpd; gUkidtplg; nghpjhfj;

njhptjid Nkw;$wpa nraw;ghl;bd; %yk; mwpe;Jnfhz;bUg;gPu;fs;.

xU nghUs; mjd; cz;ikahd gUkid tplg; gy klq;F ngupjhfj;

njupjy; cUg;ngUf;fkcUg;ngUf;fkcUg;ngUf;fkcUg;ngUf;fkcUg;ngUf;fk; (magnification) vdg;gLk;. cUg;ngUf;fj;jpw;Fg;

gad;gLj;jg;gLk; vy;yh xsp GftpLk; gjhu;j;jq;fspdJk; kj;jpa gFjp jbj;Jf;

fhzg;gLk;.
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FtpT tpy;iyia vspa EZf;Ff;fhl;bahfg;FtpT tpy;iyia vspa EZf;Ff;fhl;bahfg;FtpT tpy;iyia vspa EZf;Ff;fhl;bahfg;FtpT tpy;iyia vspa EZf;Ff;fhl;bahfg;FtpT tpy;iyia vspa EZf;Ff;fhl;bahfg;

(cUg;ngUf;Fk; tpy;iyahf)(cUg;ngUf;Fk; tpy;iyahf)(cUg;ngUf;Fk; tpy;iyahf)(cUg;ngUf;Fk; tpy;iyahf)(cUg;ngUf;Fk; tpy;iyahf) gad;gLj;jy;gad;gLj;jy;gad;gLj;jy;gad;gLj;jy;gad;gLj;jy;

kj;jpapy; jbg;ghfTk; tpspk;Gg; gFjp nky;ypajhfTk; kj;jpapypUe;J

tpspk;Gtiu Gwj;Nj tise;j Nkw;gug;Gs;s> fz;zhbahy; my;yJ Ngu;];ngf;];

,dhy; Md mikg;G FtpT tpy;iy FtpT tpy;iy FtpT tpy;iy FtpT tpy;iy FtpT tpy;iy (convex lens) MFk;. ,J nghUs;fis

cUg;ngUg;gpj;Jf; fhl;Ltjhy; cUg;ngUf;Fk; tpy;iycUg;ngUf;Fk; tpy;iycUg;ngUf;Fk; tpy;iycUg;ngUf;Fk; tpy;iycUg;ngUf;Fk; tpy;iy (magnifying lens)

vdTk; miof;fg;gLk;.

   ifahStjw;F ,yFthff; ifg;gpbAld;

$ba FtpT tpy;iy> if tpy;iyif tpy;iyif tpy;iyif tpy;iyif tpy;iy (hand lens)

vd miof;fg;gLfpwJ. ,J vspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;b

MFk;. if tpy;iyiag; gad;gLj;jpj; njspthd

tpk;gj;ijg; ngWk; Kfkhfr; nraw;ghL 1.2.2 ,y;

<LgLNthk;.

nraw;ghL 1.2.2nraw;ghL 1.2.2nraw;ghL 1.2.2nraw;ghL 1.2.2nraw;ghL 1.2.2

• if tpy;iy xd;iw xU jhq;fpapd; mbapy; ,izj;J> mjd; fPo;r;

rpwpa vOj;Jfs; nfhz;l jhs; xd;iw itj;J mtjhdpAq;fs;.

• if tpy;iyA+lhf mtjhdpj;jthW tpy;iyiag; gbg;gbahf Nky;Nehf;fp

mirAq;fs;.

• ,t;thW mirg;gjd; %yk; nghUspd; njspthd> cUg;ngUj;j> epkpu;e;j

tpk;gk; xd;iwg; ngw;Wf;nfhs;Sq;fs;.

FtpT tpy;iy xU Fwpg;gpl;l cauj;jpy; ,Uf;Fk;NghJ rpwpa

vOj;Jfspd; cUg;ngUj;j> njspthd tpk;gk; Njhd;Wk;. gpd;> FtpT tpy;iyia

Nky;Nehf;fp efu;j;Jk;NghJ tpk;gk; njsptw;wjhf khWk;. kPz;Lk;; tpy;iyiaf;

fPo;Nehf;fp efu;j;Jk;NghJ kPz;Lk; njspthd> cUg;ngUj;j  tpk;gk; Njhd;Wk;.

,jpypUe;J FtpT tpy;iy nghUspypUe;J xU Fwpg;gpl;l J}uj;jpy;,jpypUe;J FtpT tpy;iy nghUspypUe;J xU Fwpg;gpl;l J}uj;jpy;,jpypUe;J FtpT tpy;iy nghUspypUe;J xU Fwpg;gpl;l J}uj;jpy;,jpypUe;J FtpT tpy;iy nghUspypUe;J xU Fwpg;gpl;l J}uj;jpy;,jpypUe;J FtpT tpy;iy nghUspypUe;J xU Fwpg;gpl;l J}uj;jpy;

itf;fg;gLk;NghJ mg;nghUspd; cUg;ngUj;j> njspthd  tpk;gj;jpidj;itf;fg;gLk;NghJ mg;nghUspd; cUg;ngUj;j> njspthd  tpk;gj;jpidj;itf;fg;gLk;NghJ mg;nghUspd; cUg;ngUj;j> njspthd  tpk;gj;jpidj;itf;fg;gLk;NghJ mg;nghUspd; cUg;ngUj;j> njspthd  tpk;gj;jpidj;itf;fg;gLk;NghJ mg;nghUspd; cUg;ngUj;j> njspthd  tpk;gj;jpidj;

Njhw;Wtpg;gij mwpe;Jnfhs;syhk;.

FtpT tpy;iyiaf; fz;Zf;F mz;ikapy; epiyahf itj;J> FtpT

tpy;iyapD}lhf mtjhdpj;jthW nghUspid Kd;gpd;dhf mirg;gjd; %yk;>

xU epiyapy; cUg;ngUj;j> njspthd tpk;gj;jpidg; ngw KbAk;. ,JNt>

rpwpa nghUs;fisj; njspthfg; ghu;g;gjw;Fg; nghUj;jkhd KiwahFk;.

cU 1.2.1 if tpy;iycU 1.2.1 if tpy;iycU 1.2.1 if tpy;iycU 1.2.1 if tpy;iycU 1.2.1 if tpy;iy
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,k;Kiw ifahsg;gLtij ePq;fs; iff;fbfhuk; jpUj;Jk; ,lq;fspy;

mtjhdpf;fyhk;. fbfhuk; jpUj;Jgtu;fs; fz;zpy; FtpT tpy;iyia

epiyahfg; nghUj;jp> iff;fbfhuj;jpid Nky;fPohf mirg;gjd; %yk; mjd;

cl;Gwr; rpwpa gFjpfisj; njspthf mtjhdpj;J> iff;fbfhuq;fisj;

jpUj;Jtijf; fz;bUg;gPu;fs;.

$l;L EZf;Ff;fhl;b $l;L EZf;Ff;fhl;b $l;L EZf;Ff;fhl;b $l;L EZf;Ff;fhl;b $l;L EZf;Ff;fhl;b (Compound microscope)

jdpahd FtpT tpy;iyiag; gad;gLj;jpr; rpwpa nghUs;fspd;

njspthd> cUg;ngUj;j tpk;gq;fisg; ngWtjid ePq;fs; jw;NghJ

mwpe;Js;sPu;fs;. ,U FtpT tpy;iyfisr; Nru;j;Jg; gad;gLj;Jtjd; %yk;

NkYk; ngupa> njspthd tpk;gq;fisg; ngwKbAk; vd;gjidf;

fz;lwptjw;fhfr; nraw;ghL 1.2.3 ,y; <LgLq;fs;.

nraw;ghL 1.2.3nraw;ghL 1.2.3nraw;ghL 1.2.3nraw;ghL 1.2.3nraw;ghL 1.2.3

• rpwpa vOj;Jfs; nfhz;l ml;il> ntt;NtW tisT nfhz;l ,U

FtpT tpy;iyfs;> ,U tpy;iyj; jhq;fpfs; Mfpatw;iwg; ngw;Wf;

nfhs;Sq;fs;.

• xg;gkhd Nkirapy; NfhL xd;iw tiue;J> xU Kidapy; rpwpa vOj;Jf;

nfhz;l ml;iliar; nrq;Fj;jhf itAq;fs;. gpd;du;> ml;ilf;F

Kd;ghff; Nfhl;bw;Fr; nrq;Fj;jhfj; jhq;fpapid itAq;fs;.

• (a) ,y; fhl;bathW jhq;fpapy; FtpT tpy;iy xd;iwg; nghUj;jp>

mjD}L vOj;Jfisg; ghu;j;jthW FtpT tpy;iyia Kd;gpd;dhf

mirj;Jj; njspthd> cUngUj;j (ngupa) tpk;gj;jpidg; ngWq;fs;.

• ,uz;lhtJ FtpT tpy;iyia kw;iwa tpy;iyj; jhq;fpapy; nghUj;jp>

mjidf; fz;Zf;Fk; Kjy; tpy;iyf;Fk; ,ilapy; itj;J Kd;gpd;dhf

efu;j;Jtjd; %yk; NkYk; ngupa tpk;gj;jpidj; ngw Kaw;rpAq;fs;.

• gpd;du;> tpy;iyfs; ,uz;bdJk; ,lq;fis khw;wp kPz;Lk; ,r;

nraw;ghl;ilr; nra;J ghUq;fs;.

(a) (b)
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Nkw;gb nraw;ghl;by; vr;re;ju;g;gj;jpy; cUg;ngUj;j>  njspthd tpk;gk;

Njhd;WfpwJ?

tisT $ba FtpT tpy;iyiag; nghUSf;F mz;ikapYk; tisT

Fiwe;j FtpT tpy;iyiaf; fz;Zf;F mz;ikapYk; itj;Jg;

gad;gLj;Jk;NghJ ngupa tpk;gk; ngwg;gLk;.

,q;F fz;Zf;F mz;ikapy; cs;s tpy;iy fz; tpy;iyfz; tpy;iyfz; tpy;iyfz; tpy;iyfz; tpy;iy my;yJ

ghu;itj; Jz;Lghu;itj; Jz;Lghu;itj; Jz;Lghu;itj; Jz;Lghu;itj; Jz;L (eye piece) vdTk; nghUSf;F mz;ikahf cs;s tpy;iy

nghUs; tpy;iynghUs; tpy;iynghUs; tpy;iynghUs; tpy;iynghUs; tpy;iy my;yJ nghUsp nghUsp nghUsp nghUsp nghUsp (objective) vdTk; miof;fg;gLk;. vdNt>

cUg;ngUj;j tpk;gj;ijg; ngWtjw;F tisT Fiwe;j tpy;iyiag;

(tistpdhiu $baJ / Ftpaj;J}uk; $baJ) ghu;itj; Jz;lhfTk; tisT

$ba tpy;iyiag; (tistpdhiu Fiwe;jJ / Ftpaj;J}uk; Fiwe;jJ) nghUs;

tpy;iyahfTk; gad;gLj;j Ntz;Lk;.

nraw;ghL 1.2.3 ,y; <LgLk;NghJ vjph;Nehf;Fk; gpur;rpidfs;nraw;ghL 1.2.3 ,y; <LgLk;NghJ vjph;Nehf;Fk; gpur;rpidfs;nraw;ghL 1.2.3 ,y; <LgLk;NghJ vjph;Nehf;Fk; gpur;rpidfs;nraw;ghL 1.2.3 ,y; <LgLk;NghJ vjph;Nehf;Fk; gpur;rpidfs;nraw;ghL 1.2.3 ,y; <LgLk;NghJ vjph;Nehf;Fk; gpur;rpidfs;

• xNu Neu;Nfhl;by; ,U tpy;iyfisAk; itg;gjpy; ,lu;g;ghLfs; Vw;gly;.

• tpy;iyapd; tpspk;Gg; gFjpfshy; Nehf;Fk;NghJ vOj;Jfs; tisthfTk;

epwk; nfhz;ljhfTk; njd;gly;.

• tpy;iyfis Kd;gpd;dhf khw;Wtjpy; ,lu;g;ghLfs; Vw;gly;.

,f;FiwghLfis ePf;fp mikf;fg;gl;l cgfuzk; cU 1.2.2 ,y;

fhl;lg;gl;Ls;sJ. ,q;F ,uz;L tpy;iyfs; gad;gLj;jg;gLtjhy; ,J $l;L $l;L $l;L $l;L $l;L

EZf;Ff;fhl;bEZf;Ff;fhl;bEZf;Ff;fhl;bEZf;Ff;fhl;bEZf;Ff;fhl;b vd miof;fg;gLk;. NkYk;> ,q;F tpk;gj;ijg; ngWtjw;F

xsp gad;gLj;jg;gLtjhy; ,J xsp EZf;Ff;fhl;bxsp EZf;Ff;fhl;bxsp EZf;Ff;fhl;bxsp EZf;Ff;fhl;bxsp EZf;Ff;fhl;b vdTk; miof;fg;gLk;.

xsp EZf;Ff;fhl;b xsp EZf;Ff;fhl;b xsp EZf;Ff;fhl;b xsp EZf;Ff;fhl;b xsp EZf;Ff;fhl;b (Optical microscope)

xsp EZf;Ff;fhl;b %yk; ntWk; fz;Zf;Fj; njd;glhj gy

nghUs;fis cUg;ngUf;fp mtjhdpf;f KbfpwJ. cjhuzkhfj; jhtuf;

fyk;> tpyq;Ff; fyk;> Ez; jhtuq;fs;> Ez; tpyq;Ffs;> gw;wPupahf;fs;>

gq;fRfs;> ,urhadg; gspq;Ffs; Nghd;wd. ,jd;NghJ mtw;wpd; tbtk;>

fl;likg;G vd;gtw;iwj; njspthff; fz;Lnfhs;s KbAk;. xsp

EZf;Ff ;fhl ;bahdJ ghlrhiyapd ; t pQ ;Qhd Ma;$lq ;fs ; >

itj;jparhiyfspy; fhzg;gLk; kUj;Jtg; gupNrhjid Ma;$lq;fs;

Nghd;wtw;wpy; gad;gLfpwJ.
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xsp EZf;Ff;fhl;bapd; gFjpfSk; gad;ghLk;xsp EZf;Ff;fhl;bapd; gFjpfSk; gad;ghLk;xsp EZf;Ff;fhl;bapd; gFjpfSk; gad;ghLk;xsp EZf;Ff;fhl;bapd; gFjpfSk; gad;ghLk;xsp EZf;Ff;fhl;bapd; gFjpfSk; gad;ghLk;

xsp EZf;Ff;fhl;biaf; ifahSk;NghJk; mjidg; gad;gLj;Jk;

NghJk; gpd;tUk; mwpTWj;jy;fisg; gpd;gw;WtJ mtrpakhdjhFk;.

•     EZf;Ff;fhl;bia Xuplj;jpy; ,Ue;J ,d;Ndhuplj;jpw;F vLj;Jr; nry;Yk;

NghJ> EZf;Ff;fhl;bapd;; mbia cs;sq;ifapdhy; jhq;fpagb

kWifapdhy; mjd; Gaj;ijg; gpbj;Jf; nfhz;L nry;y Ntz;Lk;.

• EZf;Ff;fhl;bia xspia ed;F ngwf;$bathwhd ,lj;jpy; xg;gkhd

Nkir kPJ itf;f Ntz;Lk;.

• EZf;Ff;fhl;bapd; jho; tY  nghUs; tpy;iyapid ghu;itf;; FohAld;

Neuhf mikAkhW jahu; nra;Jnfhs;s Ntz;Lk;.

• ghu;itj; Jz;bD}lhf mtjhdpj;jgb Nghjpa xspr; nrwpitg;

ngwf;$bathW Mbia nrg;gQ; nra;Jnfhs;s Ntz;Lk; (mjpf #upa

xspiaj; jtpu;j;jy; Ntz;Lk;).

• fz;zhb tOf;fp kPJ mtjhdpf;f Ntz;ba khjpupia itj;J %bj;

Jz;bdhy; fhw;Wf; Fkpopfs; mfg;glhjthW %bf;nfhs;s Ntz;Lk;.

• tOf;fpapy;  cs;s khjpup> Jthuj;jpd; kPJ mikAkhW EZf;Ff;fhl;bapd;

Nkilapy; tOf;fpia itj;J ft;tpapdhy; ,Wf;fkhfg; nghUj;j Ntz;Lk;.

cU 1.2.2 xsp EZf;Ff;fhl;bcU 1.2.2 xsp EZf;Ff;fhl;bcU 1.2.2 xsp EZf;Ff;fhl;bcU 1.2.2 xsp EZf;Ff;fhl;bcU 1.2.2 xsp EZf;Ff;fhl;b

ghu;itj; Jz;L

ghu;itf; Foha;

gUk;gbr;

nrg;gkhf;fp

Ez; nrg;gkhf;fp

tOf;fpia epWj;Jk;

ft;tp

Nkil

  nghUs;

tpy;iyfs;

xLf;fp

Mb

      mb

Gak;

clw; Foha;

ehrpj;

Jz;L
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• jho;tYg; nghUs;tpy;iy tOf;fpf;Fr; rw;W Nkyhf mikAkhW> gf;fkhfg;

ghu;j;jthW> ghu;itf; Fohiag; gUk;gbr; nrg;gkhf;fpiag; gad;gLj;jp

fPNo nfhz;L tu Ntz;Lk;.

• ghu;itj; Jz;bD}lhfg; ghu;j;j tz;zk; khjpupapd; njspthd tpk;gk;

njd;gLk; tiu gUk;gbahd nrg;gkhf;fpapidg; gad;gLj;jp ghu;itf;

Fohia Nkyhf mirj;Jr; nrg;gQ; nra;a Ntz;Lk;.

• Ez; nrg;gkhf;fpapdhy; nrg;gQ; nra;J njspthd tpk;gj;ijg; ngw

Ntz;Lk;. tyJ ifapdhy; Ez; nrg;gkhf;fpapidr; nrg;gQ; nra;ifapy;>

,lJ fz;zhy; ghu;itj; Jz;bD}L mtjhdpg;gJ rpwe;jJ.

• mtjhdpg;G Kbe;jgpd; gUk;gbr; nrg;gkhf;fp %yk; ghu;itf; Fohapid

NkNy mirj;J NkilapypUe;J tOf;fpapid mfw;w Ntz;Lk;.

• J}a cyu;e;j gUj;jpj; Jzpapdhy; EZf;Ff;fhl;bapd; tpy;iyfs;> Nkil

vd;gtw;iw ed;F Jilj;jy; Ntz;Lk;.

• EZf;Ff;fhl;bapidj; J}rp gbahjthW gpshj;jpf;F ciwapdhy; %b>

kug;ngl;bapy; ,l;L itj;jy; Ntz;Lk;.

• ePz;l ehl;fs; EZf;Ff;fhl;biag; gad;gLj;Jk; Njit ,y;yhjpUg;gpd;

nghUs; tpy;iyfs;> ghu;itj; Jz;L vd;gtw;iwf; fow;wp> ePufw;wp ,lg;gl;l

cyu;j;jpapDs; ,l;L itj;jy; Ntz;Lk;;.

ntt;NtW tifahd khjphpfis xsp EZf;Ff;fhl;bA+L

mtjhdpg;gjw;fhd jpwidg; ngwr; nraw;ghL 1.2.4 ,y; <LgLq;fs;.

nraw;ghL 1.2.4nraw;ghL 1.2.4nraw;ghL 1.2.4nraw;ghL 1.2.4nraw;ghL 1.2.4

• tOf;fpapd; Nky; ntq;fha cup> FUjp (,ioak;) khjpup> Fsj;J ePu;j;

Jsp Nghd;wtw;iw itj;J> Mrphpaupd; JizAld; xsp EZf;Ff;

fhl;bA+L mtjhdpj;J mtw;wpd; fl;likg;G> ,ay;G vd;gtw;iw ,dq;

fhZq;fs;.

• fl;likg;gpid tupg;glk; %yk; tiue;J fhl;Lq;fs;.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

xsp EZf;Ff;fhl;biaf; ifahSk;NghJ gpd;gw;w Ntz;ba tplaq;fis

cs;slf;fp tpQ;Qhd Ma;$lj;jpy; fhl;rpg;gLj;jf;$ba mwpTWj;jy; ml;il

xd;iwj; jahupAq;fs;.

 cq;fs; mwptpw;F ! cq;fs; mwptpw;F ! cq;fs; mwptpw;F ! cq;fs; mwptpw;F ! cq;fs; mwptpw;F !

• rhjhuzkhf xsp EZf;Ff;fhl;bapd; cr;r cUg;ngUf;f tY ×  2000

MFk;. vdNt> xsp EZf;Ff;fhl;bapD}lhfg; ghu;f;f Kbahj ituR

Nghd;w Ez;zq;fpfisAk; nghUs;fspd; Ez;fl;likg;GfisAk;

ghu;g;gjw;F ,yj;jpud; EZf;Ff;fhl;bfs; gad;gLj;jg;gLfpd;wd. ,yj;jpud;

EZf;Ff;fhl;bapd; cUg;ngUf;f tY  100 000 (105) - 1000 000 (106) MFk;.
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cU 1.3.1 ,y; fhl;lg;gl;Ls;s mq;fpfis ePq;fs; Kd;du;

ghu;j;jpUf;fpwPu;fsh? mt;thwhapd;> mtw;iw EZf;Ff;fhl;bapD}lhf my;yJ

kpd;njhlu;ghly; Clfq;fspy; my;yJ E}y;fspy; ghu;j;jpUf;ff; $Lk;. vkJ

ntWq; fz;Zf;Fj; njupahj ,j;jifa mq;fpfs; Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;

(micro - organisms) vdg;gLk;. gw;wPupahf;fs;> ituRfs; kw;Wk; rpy my;fhf;fs;>

gq;fRfs;> GNuhl;NlhNrhtd;fs; Mfpad Ez;zq;fpfs; vd;Dk; tifiar;

Nru;e;jit.

Ez;zq;fpfis EZf;Ff;

fhl;bapD}lhf khj;jpuk; mtjhdpf;f

KbAk;. vspa my;yJ $l;L

EZf;Ff;fhl;bfisg; gad;gLj;jp

,e;j mq;fpfis ,dq;fhzyhk;.

md;whl tho;tpy; Ez;zq;fpfs;

vkf;Fg; gy re;ju ;g ;gq;fspy;

Kf;fpaj;Jtk; tha;;e;jit.

 1.3.1 Ez;zq;fpfs; gad;gLj;jg;gLk; 1.3.1 Ez;zq;fpfs; gad;gLj;jg;gLk; 1.3.1 Ez;zq;fpfs; gad;gLj;jg;gLk; 1.3.1 Ez;zq;fpfs; gad;gLj;jg;gLk; 1.3.1 Ez;zq;fpfs; gad;gLj;jg;gLk; re;ju;g;gq;fs;re;ju;g;gq;fs;re;ju;g;gq;fs;re;ju;g;gq;fs;re;ju;g;gq;fs;

$l;Lg; gris cw;gj;jp$l;Lg; gris cw;gj;jp$l;Lg; gris cw;gj;jp$l;Lg; gris cw;gj;jp$l;Lg; gris cw;gj;jp

jw;fhyj;jpy;> ngUk;ghyhd tPLfspd; gpw;Gwj;jpy; my;yJ

tPl;Lj;Njhl;lj;jpy; $l;Lg;  grisg; gPg;gh my;yJ $il milg;G ,Ug;gijf;

fz;bUg;gPu;fs;. tPl;L Kw;wj;ij my;yJ tPl;Lj; Njhl;lj;ijf; $l;Lk;NghJ

NrUk; Fg;ig$sq;fis> rikayiwapy; fopj;njhJf;fg;gLk; Nrjdg;

nghUs;fis my;yJ cf;Fk; fopTg; nghUs;fisf; nfhz;L $l;Lg;

cU 1.3.1cU 1.3.1cU 1.3.1cU 1.3.1cU 1.3.1

gy;NtW tifahd Ez;zq;fpfsgy;NtW tifahd Ez;zq;fpfsgy;NtW tifahd Ez;zq;fpfsgy;NtW tifahd Ez;zq;fpfsgy;NtW tifahd Ez;zq;fpfs ;

1.3 Ez;zq;fpfspd; Kf;fpaj;Jtk;1.3 Ez;zq;fpfspd; Kf;fpaj;Jtk;1.3 Ez;zq;fpfspd; Kf;fpaj;Jtk;1.3 Ez;zq;fpfspd; Kf;fpaj;Jtk;1.3 Ez;zq;fpfspd; Kf;fpaj;Jtk;

cU 1.3.3 $il milg;GcU 1.3.3 $il milg;GcU 1.3.3 $il milg;GcU 1.3.3 $il milg;GcU 1.3.3 $il milg;GcU 1.3.2 $l;Lg; grisg; gPg;ghcU 1.3.2 $l;Lg; grisg; gPg;ghcU 1.3.2 $l;Lg; grisg; gPg;ghcU 1.3.2 $l;Lg; grisg; gPg;ghcU 1.3.2 $l;Lg; grisg; gPg;gh
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grisiaj; jahupf;fyhk;. MfNt> $l;Lg; gris vd;gJ kpfTk; nropg;Gs;s

Nrjdg; gris vd;gJ njspthFk;.

$l;Lg; grisiaj; jahupf;ifapy; rhjhuz ntg;gepiyapy; ,Uf;Fk;

<uypg;Gs;s Fg;ig$sq;fspd; kPJ gw;wPupah> gq;fR Nghd;w Ez;zq;fpfs;

tsu tha;g;G Vw;gLj;jg;gLk;. ,e;Ez;zq;fpfs; Fg;igfspd; kPJ tsu;e;J

mtw;iw cf;fr; nra;Ak;. ,r;nrad;Kiwapd;NghJ Fg;igfs; kpf vspa

$Wfshfj; jfu;TWk; (gpupe;jopAk;). $l;Lg; gris cw;gj;jp ,U tifapy;

eilngWk;.

(i) rpwpa mstpNy tPl;by; cw;gj;jp nra;jy;.

(ii) ngupa mstpNy njhop;w;rhiyapy; cw;gj;jp nra;jy;.

$l;Lg; gris cw;gj;jp nra;ag;gLk; gy;NtW Kiwfs;$l;Lg; gris cw;gj;jp nra;ag;gLk; gy;NtW Kiwfs;$l;Lg; gris cw;gj;jp nra;ag;gLk; gy;NtW Kiwfs;$l;Lg; gris cw;gj;jp nra;ag;gLk; gy;NtW Kiwfs;$l;Lg; gris cw;gj;jp nra;ag;gLk; gy;NtW Kiwfs;

• Fop Kiw

• Ftpay; Kiw

• gPg;gh Kiw

• $il milg;G Kiw

,k;KiwfspilNa tptrha epyq;fSf;F kpfTk; gpurpj;jp ngw;w Kiw

Ftpay; KiwahFk;. ,k;Kiwapy; Nrjdg; nghUs;fs; Ftpj;J ,lg;gl;Lg;

grisahf;fg;gLk;. Fop Kiwapy; ntl;lg;gl;l Fop xd;wpDs; Nrjdg; nghUs;fs;

,lg;gl;L gris Mf;fg;gLk;. ,k;Kiwapy; tspNahl;lk;> <ug;gjd;> ntg;gepiy

vd;gd ftdj;jpw; nfhs;sg;gl Ntz;Lk;. efu;g; gpuNjrq;fspYk; efiu mz;ba

gpuNjrq;fspYk; tPl;Lf; $l;Lg; gris cw;gj;jpf;Fg; gPg;gh Kiw> $il

milg;G Kiw vd;;gd gad;gLj;jg;gLfpd;wd.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

$l;Lg; grisia cw;gj;jp nra;ifapy; gad;gLj;jg;gLk; gy;NtW Kiwfs;

gw;wpa tpQ;Qhdj; jfty;fisr; Nrfupj;J xU rpw;Nwl;bidj; jahupAq;fs;.

Ez;zq;fpr; nraw;ghL $l;Lg; gris cw;gj;jpapy; Kf;fpaj;Jtk;

tha;e;jJ. mJ cf;fj;jf;f Fg;ig$sq;fspd; %yk; Vw;gLk; Rw;whly;

khriljiy ,optsthf;FjypYk; (Fiwg;gjpYk;) Kf;fpaj;Jtk; ngWfpwJ.

cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!cq;fs; rpe;jidf;F!

xU Fwpj;j fhuzj;jpw;fhf vkJ #oypy; cs;s vy;yh Ez;zq;fpfSk;

mopf;fg;gl;bUg;gjhff; fUJq;fs;. ,jd; tpisthf vkJ #oypy; /

vkf;F Vw;glj;jf;f rhjfkhd / ghjfkhd tpisTfs; ahit?

Ez;zq;fpfspd;wpr; #oypd; rkepiyiag; Ngz ,aYkh?
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Jk;Gf; ifj;njhopy; Jk;Gf; ifj;njhopy; Jk;Gf; ifj;njhopy; Jk;Gf; ifj;njhopy; Jk;Gf; ifj;njhopy; (Coir industry)

ePq;fs; juk; 8 ,y;> jhtu cw;gj;jpg; nghUs;fs; vd;Dk; jiyg;gpd;

fPo; jhtu ehu;fspdhy; nra;ag;gl;l nghUs;fisg; gw;wpf; fw;wij epidT

$Uq;fs;. mtw;wpy; rpy cw;gj;jpg; nghUs;fs;> Njq;fha; kl;ilapypUe;J

ngwg;gl;l ehupypUe;J (Jk;G) nra;ag;gl;litahFk;.

Njq ;fha ; kl ;ilia e Pu py ;

Cwitj;J mbg;gjd; %yk; ehu ;

ngwg;gLfpd;wJ. Njq;fha; kl;il ePupy;

Vwj;jho %d;W khjq;fSf;F mkpo;j;jp

itf;fg;gLk;. ehu;fis xd;Nwhnlhd;W

gpizj;J itj;jpUf;Fk; gjhu;j;jk;

mg;NghJ Ez;zq;fpfspdhy; (gw;wPupahf;

fspdhy;) gpupj;jopf;fg;gLk;. gpd;du;>

Njq;fha; kl;ilia mbj;J ehu;fis

vspjhf NtWgLj;jyhk;.

,t;thW NtWgLj;jpa ehu;fs; Jg;Guthf;fg;gl;L gy;NtW nghUs;fis

cw;gj;jp nra;ag; gad;gLj;jg;gLk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

Njq;fha; kl;ilapYs;s ehu;fis (njd;dk; ehu;fis) mjpYs;s ngf;Nuw;Wr;

Nru;itfs; xd;Nwhnlhd;W gpizj;J itj;jpUf;Fk;. mjd; kPJ Ez;zq;fpfs;

ngf;upNd]; vd;Dk; nehjpaj;ijr; Ruf;fpd;wikahy;> ngf;Nuw;Wr; Nru;itfs;

gpupj;jopf;fg;gLk;. mg;NghJ ehu;fis vspjhf NtWgLj;jyhk;.

ghypypUe;J cw;gj;jp nra;ag;gLk; czTg; nghUs;fs;ghypypUe;J cw;gj;jp nra;ag;gLk; czTg; nghUs;fs;ghypypUe;J cw;gj;jp nra;ag;gLk; czTg; nghUs;fs;ghypypUe;J cw;gj;jp nra;ag;gLk; czTg; nghUs;fs;ghypypUe;J cw;gj;jp nra;ag;gLk; czTg; nghUs;fs;

Gjpjhff; fwe;j gRg; ghiy my;yJ vUikg;; ghiy xU ghj;jpuj;jpy;

,l;L tspapy; jpwe;J itj;jhy;> rpy kzpj;jpahyq;fSf;Fg; gpd;du; ePq;fs;

vjid mtjhdpg;g Pu ;fs;? ,j;jifa ghy; ehk; Efu cfe;jjh?

cfe;jjw;wnjdpd;> Vd;? Gjpjhff; fwe;j gRg; ghiyf; nfhjpf;Fk;tiu fha;r;rpg;

gUfg; gofpAs;Nshk;. vdpDk;> mt;thwy;yhJ tspapy; ghy; jpwe;J

itf;fg;gLk;NghJ> mjd; kPJ Ez;zq;fpfspd; nraw;ghl;bd; tpisthfg;

ghy; Gspg;gile;J> jpiue;J> epwk; khwpg; gOjiltij mtjhdpj;jpUg;gPu;fs;.

vdNt> ghiyg; Ngzp itg;gjw;Fk; ghypypUe;J Ritkpf;f czTg;

nghUs;fis (rpw;Wz;bfisAk; <w;Wzhf;fisAk;) cw;gj;jp nra;tjw;Fk;

Ez;zq;fpr; nraw;ghl;bidf; fl;Lg;gLj;jy; mtrpak;. mt;thwhfg; ghiyg;

gad;gLj;jpr; nra;ag;gLk; rpy czTg; nghUs;fisg; gw;wp Muha;Nthk;.

cU 1.3.4cU 1.3.4cU 1.3.4cU 1.3.4cU 1.3.4

Jk;G ehu;fisj; jpupj;jy;Jk;G ehu;fisj; jpupj;jy;Jk;G ehu;fisj; jpupj;jy;Jk;G ehu;fisj; jpupj;jy;Jk;G ehu;fisj; jpupj;jy;
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♦ ♦ ♦ ♦ ♦ Nahfl; Nahfl; Nahfl; Nahfl; Nahfl; (Yoghurt)

nghJthf Nahfl;ilr; nra;tjw;Fg; gRg; ghNyh my;yJ nrk;kwp

Ml;Lg; ghNyh gad;gLj;jg;gLk;. Kjd;Kjyhf INuhg;gpa ehLfspNyNa

Nahfl; cw;gj;jp nra;ag;gl;lJ. Gjpa ghiy my;yJ Mil ePf;fg;gl;l ghiyg;

gad;gLj;jp my;yJ ,U tifg; ghiyAk; fye;J Nahfl; jahupf;fg;gLk;.

Kjypy; ghy;> rPdp fyf;fg;gl;L 850 C - 950 C vd;Dk; ntg;gepiy

tPr;rpDs;Ns Vwj;jho 15 - 30 epkplq;fSf;F ntg;gg;gLj;jg;gLk;. ghypy;

cs;s xU Fwpj;j Neha; tpistpf;Fk; gw;wPupah my;yJ ghiyf; fwf;ifapy;

fyf;fj;jf;f gw;wPupah ,jd;NghJ mopf;fg;gLk;. mjd; gpd;du; ghy;

nehjpg;gjw;Fj; (jpusr; nra;tjw;Fj;) Njitahd ,yw;Nwhgrpy]; gy;fhupf];

(Lactobacillus balgaricus) my;yJ ];nug;Nuhnfhf;f]; Nju;Nkhgpy];

(Streptococcus thermophilus) gw;wPupah tsu;g;Gg; GFj;jg;gl;L 40 0 C - 45 0 C

ntg;gepiyapy; 3 - 6 kzpj;jpahyq;fSf;F ,Uf;f tp;lg;gLk;. gpd;> nehjpar;

nraiy epWj;Jtjw;fhff; FspNuw;wpapy; itf;fg;gLk;. ,yw;Nwhgrpy];

gw;wPupahtpd; %yk; ghypy; cs;s ,yf;NwhR ,yw;wpf;fkpykhf khw;wg;gLk;.

Nahfl; jpz;kkhtjw;F mjd; mkpyj;jd;ikAk; ghypy; cs;s GujKk;

fhuzq;fshFk;.

nraw;ghL 1.3.1 ,y; fhl;lg;gl;Ls;sthW ghypypUe;J Nahfl;ilj;

jahupg;gjw;F ,yw;Nwhgrpy]; gw;wPupahitg; ghypy; GFj;j Ntz;Lk; vd;gij

xU fUJNfhshff; fUjp> tpQ;Qhd Kiwf;Nfw;g xU gupNrhjidiaj;

jpl;lkpl;L> mjidr; nrt;it ghu;f;fyhk;.

nraw;ghL 1.3.1nraw;ghL 1.3.1nraw;ghL 1.3.1nraw;ghL 1.3.1nraw;ghL 1.3.1

• ghyhil ePf;fg;gl;l Nghj;jy; ghy;> ntg;gkhdp> ghiyf; fha;r;Rtjw;fhd

ghj;jpuk;> fbfhuk;> rk msthd ehd;F rpwpa ghj;jpuq;fs;> 200 g rPdp

Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.  ,r;nraw;ghl;bw;Ff; FspNuw;wp

mtrpakhdJ.

• ghYld; rPdpiaf; fye;J 85 
0 C - 95 

0 C vd;Dk; ntg;gepiyapy; 15 - 30

epkplq;fSf;F ntg;gkhf;fp MwtpLq;fs;.

• Mwtpl;l ghiy ehd;F rpwpa ghj;jpuq;fspYk;; ,l;L> mtw;wpy; ,uz;bw;F

,yw;Nwhgrpy]; nfhz;l rpwpjsT Nahfl; NrUq;fs; (,dq;fhz;gjw;Fg;

ghj;jpuq;fspy; A,B,C,D vd;Dk; Rl;Lj;Jz;Lfis xl;Lq;fs;).

• gpd;du; mg;ghj;jpuq;fis %b 400 C - 450 C  ntg;gepiyapy; Vwj;jho

3 - 6 kzpj;jpahyq;fSf;F itAq;fs;.

• 6 kzpj;jpahyq;fspd; gpd;du; FspNuw;wpapDs;;Ns itAq;fs;.

• Nahfl; ve;jg; ghj;jpuq;fspy; cz;lhfpAs;sJ vd;gijg; gupNrhjid

%yk; mwpe;J> fUJNfhs; njhlu;ghd KbGf;F tuyhk;.



,ytr tpepNahfj;jpw;fhf

21

♦ ♦ ♦ ♦ ♦ japu; japu; japu; japu; japu; (Curd)

japu; jahupf;fg; Gjpjhff; fwf;fg;gl;l vUikg;ghy;/ gRg;ghy;

gad;gLj;jg;gLfpwJ. Kjypy; ghy; tbfl;lg;gl;L> nfhjpf;f itf;fg;gl;L (tw;wf;

fha;r;rg;gl;L)> gpd;du; miwntg;gepiyf;Ff; Fspu;j;jg;gLk;. gpd; mg;ghypDs; rpwpjsT

japu; (ciw) Nru;f;fg;gl;L J}a;ikg;gLj;jg;gl;l ghj;jpuq;fspy; ,l;L %lg;gl;L>

12 kzpj;jpahyq;fs; tplg;gLk;. tbfl;lg;gLtjd; %yk; khRf;fs; mfw;wg;gLk;.

rpwpjsT japu; Nru;g;gjd; %yk; japu; ciwtjw;Fj; Njitahd ,yw;Nwhgrpy];

gw;wPupah (Lactobacillus) toq;fg;gLfpwJ. ghy; ciwAk;NghJ Njhd;Wk;

,yw;wpf;fkpyk; fhuzkhf Vida gw;wPupahf;fspd; njhopw;ghLfs; Fiwf;fg;gLfpd;wd.

♦ ♦ ♦ ♦ ♦ ghw;fl;b ghw;fl;b ghw;fl;b ghw;fl;b ghw;fl;b (Cheese)

ghw;fl;b cw;gj;jp Vwj;jho Mapuk; Mz;L fhy tuyhw;iw cilaJ.

,jd; mbg;gilr; nrad;Kiw Nahfl; cw;gj;jpiag; ngupJk; xj;jJ. ghypy;

cs;s nfhOg;Gk; GujKk; Fwpj;jstpy;; jahu;nra;ag;gl;L> fyf;fg;gl;L>

ghr;ru;g;gLj;jg;gLk; (ghr;ru; Kiwg; gupfupg;Gf;F cl;gLj;jg;gLk;). gpd;du;>

];nug;Nuhnfhf;f]; Nju;Nkhgpy]; (Streptococcus thermophilus)  my;yJ

,yw;;Nwhgrpy]; gy;fhupf];  (Lactobacillus balgaricus) gw;wPupahtpd; %yk;

nehjpf;fr; nra;ag;gLk;. cw;gj;jp nra;ag;gLk; ghw;fl;b tiff;Nfw;g nehjpf;fr;

nra;ag; gad;gLj;Jk; gw;wPupah tif NtWgLk;. nehjpf;fr; nra;ag;gLk; ghy;

tpNrl nehjpak; Nru;f;fg;gl;L ciwa tplg;gLk;. ,e;j miuFiwj;; jpz;kg;

ghw;fyit tbfl;lg;gl;L> jputg; gFjp mfw;wg;gLk;. rpwpJ Neuj;jpw;F cyutpl;L

mKf;fj;jpw;F cl;gLj;jg;gLk;. gpd;du;> ,g;ghw;fl;bf; fyitiag;

gjg;gLj;Jtjw;F gw;wPupah gad;gLj;jg;gLk;. gjg;gLj;jg;gLk; fhyj;jpd;NghJ

gw;wPupahtpy; cs;s nehjpak; ghw;fl;bf; fyitapd; Gujj;jpd; kPJk; nfhOg;gpd;

kPJk; jhf;fk; Gupe;J ghw;fl;bf;Fupa RitAk; kzKk; fpilf;Fk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

• ghr;ru;g;gLj;jy;> fpUkpaopj;jy; vd;Dk; ew;fhg;G Kiwfspd; %yk; Gjpa

ghy; Ngzj;jf;fthW jahu; nra;ag;gLk;. fpUkpaopj;j ghiy (sterilized

milk) cw;gj;jp nra;ifapy; Gjpa ghy; 134
o C Nghd;w cau; ntg;gepiyf;F

ntg;gkhf;fg;gLk;. ,jd;NghJ ngUk;ghyhd Ez;zq;fpfs; Kw;whf

mope;JNghFk;.

• ghr;ru;g;gLj;jg;gLk;NghJ Gjpa ghy; 720 C ntg;gepiyapy; Vwj;jho 15

nrf;fd;fSf;F ntg;gkhf;fg;gl;Lg; gpd;du; Fspu;r ;rpahf;fg;gLk;.

ghr;ru;g;gLj;jpa ghy; mjpf ntg;gepiyf;F ntg;gg;gLj;jg;gl;l fpUkpaopj;j

ghypYk; ghu;f;fg; Nghrizkpf;fJ. fpUkpaopj;j ghy; miw ntg;gepiyapy;

Nrkpj;J itf;fg;gLfpd;w NghjpYk; ghr;ru;g;gLj;jpa ghy; FspNuw;wpapy;

itf;fg;gl Ntz;Lk;.
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tpdhfpup tpdhfpup tpdhfpup tpdhfpup tpdhfpup (Vinegar) cw;gj;jp cw;gj;jp cw;gj;jp cw;gj;jp cw;gj;jp

,aw;ifahd Kiwapy; tpdhfpupiaj; jahupg;gjw;Fj; njd;dk; gjePu;

gad;gLj;jg;gLk;. njd;dk;G+tpypUe;J tbAk; gjePUld; tspapYs;s

Ez;zq;fpahfpa kJtk; NrUk;. ,jd;NghJ gjePu ; nehjpf ;fr ;

nra;ag;gLfpd;wikahy; mjpypUe;J vjapy; mw;fNfhy; cUthFk;. vjapy;

mw;fNfhy; gw;wPupahtpd; njhopw;ghl;bdhy; mrw;wpf; mkpykhf khw;wg;gLk;.

,J  tpdhfpup vdg;gLk;.

tpdhfpup cw;gj;jpr; nrad;Kiwapd;NghJk; Ez;zq;fpfspd; nraw;ghL

Kf;fpaj;Jtk; tha;e;jJ vd;gJ jw;NghJ cq;fSf;F tpsq;fpapUf;Fk;.

nraw;ifahf cw;gj;jp nra;ag;gl;l tpdhfpupAk; re;ijapy; tpw;gidf;F

cs;sJ. tpdhfpup cw;gj;jpia Fbirf; ifj;njhopyhfTk; Nkw;nfhs;syhk;.

epu;g;gPld tf;rPd;fisAk; Ez;Zapu;nfhy;ypfisAk; cw;gj;jp nra;jy;epu;g;gPld tf;rPd;fisAk; Ez;Zapu;nfhy;ypfisAk; cw;gj;jp nra;jy;epu;g;gPld tf;rPd;fisAk; Ez;Zapu;nfhy;ypfisAk; cw;gj;jp nra;jy;epu;g;gPld tf;rPd;fisAk; Ez;Zapu;nfhy;ypfisAk; cw;gj;jp nra;jy;epu;g;gPld tf;rPd;fisAk; Ez;Zapu;nfhy;ypfisAk; cw;gj;jp nra;jy;

♦ ♦ ♦ ♦ ♦ epu;g;gPld tf;rPd;fs;epu;g;gPld tf;rPd;fs;epu;g;gPld tf;rPd;fs;epu;g;gPld tf;rPd;fs;epu;g;gPld tf;rPd;fs;     (Immunization vaccines)

xU Fwpj;j Neha; njhw;Wk; Mgj;Js;s xUtu; me;Nehapdhy;

gPbf;fg;gLtjpypUe;J jLf;fg;gLtjw;F toq;fg;gLk; tf;rPd;fs; epu;g;gPld

tf;r Pd;fshFk;. ,t;thW jahupf ;fg ;gLk; tf;r Pd;fspy; gpd;tUk;

clnyjpupahf;fpfspy; (antigen) xd;W ,Uf;fyhk;.

(i)  mopf;fg;gl;l my;yJ nrayw;w KO Neha;;f; fhuzp.

    c- k; : NghypNah> ePu;ntWg;GNeha; tf;rPd;fs;

(ii)  neha;jhf;fg;gl;l capUs;s Neha;f; fhuzp.

    c- k;: rpd;dKj;J> $iff;fl;L> nfhg;Gspg;ghd;> Ungy;yh tf;rPd;fs;

(iii)   ,urhad uPjpapy; nraypof;fr; nra;ag;gl;l Neha;f; fhuzpapd; er;Rg;

 gjhu;j;jk;.

    c- k; : njhz;ilf;fug;gd;> <u;g;Gtyp tf;rPd;fs;

(iv) guk;giuayFg; nghwpapaiyg; gad;gLj;jp cw;gj;jp nra;ag;gl;l Neha;f;

 fhuzpapd; fyq;fs; my;yJ ituRfspd; gFjpfs;.

    c- k;: Hepatitis B (nrq;fz;khup) tf;rPd;

gw;wPupah

njd;dk; gjePu;

mrw;wpf; mkpyk; (tpdhfpup)vjapy; mw;fNfhy;;

kJtk; (Yeast)

 nehjpj;jy; (Fermentation)
vjapy; mw;fNfhy ;;

mrw;Nwhgf;uu;
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♦ ♦ ♦ ♦ ♦ Ez;Zapu;nfhy;ypfs;Ez;Zapu;nfhy;ypfs;Ez;Zapu;nfhy;ypfs;Ez;Zapu;nfhy;ypfs;Ez;Zapu;nfhy;ypfs;     (Antibiotics)

Ez;Zapu;nfhy;yp vd;gJ xU Ez;zq;fpapdhy; cw;gj;jpEz;Zapu;nfhy;yp vd;gJ xU Ez;zq;fpapdhy; cw;gj;jpEz;Zapu;nfhy;yp vd;gJ xU Ez;zq;fpapdhy; cw;gj;jpEz;Zapu;nfhy;yp vd;gJ xU Ez;zq;fpapdhy; cw;gj;jpEz;Zapu;nfhy;yp vd;gJ xU Ez;zq;fpapdhy; cw;gj;jp

nra;ag;gLfpd;w> NtnwhU Ez;zq;fpia mopf;Fk; my;yJ mjd;nra;ag;gLfpd;w> NtnwhU Ez;zq;fpia mopf;Fk; my;yJ mjd;nra;ag;gLfpd;w> NtnwhU Ez;zq;fpia mopf;Fk; my;yJ mjd;nra;ag;gLfpd;w> NtnwhU Ez;zq;fpia mopf;Fk; my;yJ mjd;nra;ag;gLfpd;w> NtnwhU Ez;zq;fpia mopf;Fk; my;yJ mjd;

tsu;r;rpiaj; jLf;Fk; ,urhadg; gjhu;j;jkhFk;.tsu;r;rpiaj; jLf;Fk; ,urhadg; gjhu;j;jkhFk;.tsu;r;rpiaj; jLf;Fk; ,urhadg; gjhu;j;jkhFk;.tsu;r;rpiaj; jLf;Fk; ,urhadg; gjhu;j;jkhFk;.tsu;r;rpiaj; jLf;Fk; ,urhadg; gjhu;j;jkhFk;. nghJthf gw;wPupahf;fspd;

%yk; njhw;Wk; Neha;fisf; Fzg;gLj;Jtjw;Fk; rpy gq;fR Neha;fSf;F

vjpuhfTk;  Ez;Zapu;nfhy;ypfs; gad;gLj;jg;gLfpd;wd. ituRf;F vjpuhf

,it njhopw;glkhl;lh.

nghJthf Ez;Zapu;nfhy;ypfs; gw;wPupahf;fspypUe;Jk; rpy

gq;fRfspypUe;Jk; cw;gj;jpahf;fg;gLfpd;wd. Fwpg;ghf kz;Zf;Fupa

gw ;w Pu pahf ;fs ; > gy Ez;Zapu ;nfhy ;ypfis cw;gj ;j p nra ;ag ;

gad;gLj;jg;gLfpd;wd. ngdprpypd; vd;gJ ahtUk; mwpe;j xU

Ez;Zapu;nfhy;ypahFk;. ,J ngdprPypak;    (Penicillium) vd;Dk; gq;frpypUe;J

cw;gj;jp nra;ag;gLfpwJ.

tpNrlkhfj; jahupf;fg;gl;l tsu;g;G+lfj;jpy; ngdprPypak; tsu;f;fg;gLk;.

tsu;g;G+lfj;jpy; Nghriz FiwtilAk;NghJ gq;frpdhy; Ez;Zapu;nfhy;yp

Ruf;fg;gLk;. Ma;$lq;fspy; ,g; ngdprPypaj;jpd; tiffis ,urhad

khw;wq;fSf;F cs;shf;fp gy;NtW Neha;fisf; fl;Lg;gLj;Jtjw;fhd Ez;Zapu;

nfhy;ypfs; jahupf;fg;gLk;. mk;gprpypd;> nkjprpypd;> xf;rrpypd; Mfpad mtw;Ws;

rpythFk;. ,e;Ez;Zapu;nfhy;ypfs; kdpjDf;F khj;jpuk; my;yhJ NtW

tpyq;Ffspy; Vw;gLk; Neha;fisAk; fl;Lg;gLj;j cjTfpd;wd. Ez;Zapu;;

nfhy;ypfs; kdpjDila fyq;fSf;Fr; Nrjj;ij Vw;gLj;jhtpbDk;  xt;thik

(allergy) Nghd;w rpy gf;ftpisTfis clypy; Njhw;Wtpf;fpd;wd.

 1.3.2 Ez;zq;fpfspdhy; Vw;gLk; ghjpg;G1.3.2 Ez;zq;fpfspdhy; Vw;gLk; ghjpg;G1.3.2 Ez;zq;fpfspdhy; Vw;gLk; ghjpg;G1.3.2 Ez;zq;fpfspdhy; Vw;gLk; ghjpg;G1.3.2 Ez;zq;fpfspdhy; Vw;gLk; ghjpg;G

ghypypUe;J czTg; nghUs;fis cw;gj;jp nra;jy;;>  $l;Lg; gris

jahupj;jy;> Ez;Zapu;nfhy;ypj; jahupg;G Nghd;wtw;wpw;Fr; rpy Ez;zq;fpfs;

gad;gLj;jg;gl;lhYk; vkJ md;whl tho;tpy; gy Ez;zq;fpfs; ghjpg;GfisAk;

,ilA+WfisAk; Vw;gLj;Jfpd;wd. ,tw;wpdhy; Vw;gLj;jg;gLk; Kf;fpa

ghjpg;Gfs; gpd;tUkhW:

(i) Neha;fisj; Njhw;Wtpj;jy;

(ii) czitg; gOjilar; nra;jy;

Neha;fisj; Njhw;Wtpj;jy;Neha;fisj; Njhw;Wtpj;jy;Neha;fisj; Njhw;Wtpj;jy;Neha;fisj; Njhw;Wtpj;jy;Neha;fisj; Njhw;Wtpj;jy;

vq;fisg; ghjpf;fpd;w mNef Neha;fs; Ez;zq;fpfspdhNyNa

Njhw;Wtpf;fg;gLfpd;wd. ,e;Neha;f; fhuzpfs; Nehahf;fpfs; (pathogens) vd

miof;fg;gLfpd;wd. ,e;Nehahf;fpfs; gw;wPupah> ituR> gq;fR> GNuhl;NlhNrhtd;;

vd;w mq;fpf; $l;lq;fSs; mlq;Ffpd;wd.
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♦ ♦ ♦ ♦ ♦ gw;wP Pupahgw;wP Pupahgw;wP Pupahgw;wP Pupahgw;wP Pupah

gw;wPupahf;fs; kpfr; rpwpa> capu;tho; jdpf;fy mq;fpfshFk;. ,it

kdpjdpy; (Vida tpyq;FfspYk; jhtuq;fspYk;) Mgj;ij tpistpf;ff;

$ba gy Neha;fis Vw;gLj;Jfpd;wd. Muk;gj;jpy; gw;wPupahf;fs; clypd;

Fwpj;j ,ioaq;fSf;Fk; mq;fq;fSf;Fk; ghjpg;ig Vw;gLj;Jfpd;wd.

c- k;  : • fhrNeha;f; (faNuhff;) fhuzpahd gw;wPupah Muk;gj;jpy;

Rthrg;ig> vd;G Mfpatw;wpy; ghjpg;ig Vw;gLj;Jfpd;wJ.

    • rpgpyp]; Neha;f; fhuzpahd gw;wPupah Muk;gj;jpy; mJ cl;GFe;j

gFjpiag; ghjpg;gilar; nra;fpwJ (Nrjj;Jf;F cs;shf;Fk;).

    • epANkhdpah Neha;f; fhuzpahd gw;wPupah Rthrg;igiag;

ghjpg;gilar; nra;fpwJ.

gw;wPupahf;fspd; rkpghl;L nehjpaq;fspdhy; clypd; cWg;Gfs; mopTf;F

cs;shtJld; rpy gw;wPupahf;fspdhy; ntspaplg;gLk; er;Rg; gjhu;j;jq;fs;

(njhl;rpd;fs;) fhuzkhf Neha; epiyik Vw;gLk;.

♦ ♦ ♦ ♦ ♦ ituRituRituRituRituR

Neha;f; fhuzpahd ituR capu; mq;fpfspd; fyj;jpDs; kl;Lk;

njhopw;glf;$baJ. ,J tpUe;Jtoq;fpapd; clypDs; nrd;W Fwp;g;gpl;l

jhf;ff; fyj;ij mile;J mjd; nraw;ghl;ilf; fl;Lg;gLj;Jfpd;wJ. ,jd;

%yk; tpUe;Jtoq;fpapd; fyj;ijf; nfhz;L jd;id xj;j Gjpa ituRfis

cUthf;f Muk;gpf;fpd;wJ.

c- k;  : • jbkid cUthf;Ffpd;w ituRfspd; jhf;ff; fyq;fs; %f;Ff;

Fopapy; fhzg;gLk; Nkyzpf; fyq;fshFk;.

    • ePu;ntWg;GNeha;f; fhuzpahd ituRfspd; jhf;ff; fyq;fs;

%isapYs;s euk;Gf; fyq;fshFk;.

    • HIV ,d; jhf;ff; fyk; T4 epzePu;f; Fopa tif ntz;FUjpr;

rpWJzpf;ifahFk; (fykhFk;).

nlq;F Nehia MNgh (Arbo) ituR Vw;gLj;JfpwJ. mNefkhf>

Neha;f; fhuzp; ituRfs; Fwpg;gpl;l tpNrl tpUe;J toq;fpfis khj;jpuNk

jhf;Ffpd;wd. cjhuzkhf> NghypNahik];rpw;wp]; ituR kdpjdpd;

%isapYs;s euk;Gf; fyq;fisj; jhf;fpdhYk; ehapd; %isiaj;

jhf;Ftjpy;iy. vdpDk;> ePu;ntWg;GNeha; ituR kdpjd;> eha; ,uz;ilANk

jhf;Ffpd;wJ.

♦ ♦ ♦ ♦ ♦ gq;fRgq;fRgq;fRgq;fRgq;fR

gq;fRfs; rkpghl;L nehjpaq;fisr; Rue;J jkJ Nghriziag; ngw;Wf;

nfhs;fpd;wd. capuq;fpfspd; clypd; kPJ tsUk; gq;fRfspdhy;



,ytr tpepNahfj;jpw;fhf

25

tpUe;Jtoq;fpapd; kPJ Ruf;fg;gLk; nehjpaq;fs; tpUe;Jtoq;fpapd; ,ioaq;fs;>

mq;fq;fs; Mfpatw;iw mopTf;Fs;shf;fp Nehiaj; Njhw;Wtpf;Fk;.

c- k; :  • Njky; (Pityriasis versicolor vd;Dk; gq;frpdhy; Vw;gLj;jg;gLtJ).

    • thapYk; NahdpapYk; Vw;gLk; njhw;W (Candidiasis gq;frpdhy;

Vw;gLj;jg;gLtJ).

♦ ♦ ♦ ♦ ♦ GNuhl;NlhNrhtd;GNuhl;NlhNrhtd;GNuhl;NlhNrhtd;GNuhl;NlhNrhtd;GNuhl;NlhNrhtd;

Neha;f; fhuzpahd GNuhl;NlhNrhtd;fs; jdpf;fy mq;fpfshFk;. ,it

kdpjdpd; FUjpr; Rw;Nwhl;lj; njhFjpapYk; epzePu;j; njhFjpapYk;

czTf;fhy;tha;j; njhFjpapYk; tho;fpd;wd.

c - k; :- kNyupah Neha;f; fhuzpahd gpsh];Nkhbak; (Plasmodium) kdpjdpd;

FUjpr; Rw;Nwhl;lj; njhFjpapy; tho;e;J <uy;> %is vd;gtw;Wf;Fg; ghjpg;ig

Vw;gLj;Jfpd;wJ. mkPg tapw;WisTf; fhuzpahd vd;ukPgh `p];Nuhypbfh

(Entamoeba histolytica) ngUq;Flypd; Rtu;fisj; jhf;fp mopg;gjdhy; FUjp

ntspNaWtJld; mbf;fb kyk; fopj;jYk; tapw;WisTk; Vw;gLk;.

rpy Neha;f; fhuzpfs; clypDs; nry;Yk; Kiwfs; ml;ltizapy;

jug;gl;Ls;sd.

Neha;f; fhuzpfs; guTk; KiwNeha;f; fhuzpfs; guTk; KiwNeha;f; fhuzpfs; guTk; KiwNeha;f; fhuzpfs; guTk; KiwNeha;f; fhuzpfs; guTk; Kiw

fhw;why; guty;fhw;why; guty;fhw;why; guty;fhw;why; guty;fhw;why; guty;

jbkid Vw;gLj;Jk; ituR> faNuhfk;> njhONeha;> %isf; fha;r;ry;

(nkdpd;iaw;wp];) Nghd;w Neha;fis Vw;gLj;Jk; gw;wPupahf;fs; fhw;wpd; %yk;

NehaNehaNehaNehaNeha;
Neha;f; fhuzpfs; clypDs;Neha;f; fhuzpfs; clypDs;Neha;f; fhuzpfs; clypDs;Neha;f; fhuzpfs; clypDs;Neha;f; fhuzpfs; clypDs;

nry;Yk; topnry;Yk; topnry;Yk; topnry;Yk; topnry;Yk; top

•    fz;Neha;

•  czTf; fhy;thAld;

   njhlu;ghd Neha;fs;

•  ,dg;ngUf;fj;Jld;

   njhlu;Gila Neha;fs;
•  kNyupah> nlq;F>
   ahidf;fhy;Neha; (igNyupah)

fz; Clhfr; nry;Yk;

tha;; Clhfr; nry;Yk;

,dg;ngUf;f cWg;Gfs; Clhfr;

nry;Yk;

Esk;Gfs; fbf;Fk;NghJ Neha;f;

fhuzp kdpjdpd; FUjpapDs;

nry;Yk;

•  ePu;ntWg;GNeha; Neha;tha;g;gl;l eha; fbf;Fk;NghJ

fbthapD}lhf ehapd; ckpo;

ePupYs;s Neha;f; fhuzp

FUjpapDs; nry;Yk;

ml;ltiz 1.3.1ml;ltiz 1.3.1ml;ltiz 1.3.1ml;ltiz 1.3.1ml;ltiz 1.3.1
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guTfpd;wd. ,tw;wpy; faNuhff; fhuzpahd gw;wPupah> rspAlDk; cyu;e;j

J}RlDk; guTfpd;wJ. Neha;f;fhuzpfspdhy; khrile;j tspiar; Rthrpg;gjd;

%yk; Neha; Vw;gLfpwJ.

ePuhy; guty;ePuhy; guty;ePuhy; guty;ePuhy; guty;ePuhy; guty;

tapw;WisT> the;jpNgjp> neUg;Gf; fha;r;ry; Nghd;w Neha;fisg;

gug;Gk; gw;wPupahf;fs;> mkPg tapw;Wisit Vw;gLj;Jk; vd;ukPgh Nghd;wit

ePu; %yk; guTfpd;wd. ,q;F Nehahspapd; kyj;Jld; Neha;f; fhuzpfs;;

ePupy; Nru;fpd;wd. me;ePiu mUe;Jtjhy; Neha; Vw;gLfpd;wJ.

cztpd; %yk; guty;cztpd; %yk; guty;cztpd; %yk; guty;cztpd; %yk; guty;cztpd; %yk; guty;

czitj; jpwe;J itj;jy; (<f;fs; nkha;j;jy;> cztpd; kPJ J}rp

gbjy;)> mRj;jkhd ePupdhy; czTg; nghUs;fisf; fOTjy;> czT

jahupf;Fk;NghJ xOq;fhd Rfhjhug; gof;fq;fisg; gpd;gw;whjpUj;jy; Nghd;w

gy;NtW fhuzq;fspdhy; Neha;f; fhuzpfs; czit te;jilfpd;wd.

,t;thwhd czit cl;nfhs;gtu;fs; Nehapdhy; ghjpf;fg;gLtu;.

c- k; :- tapw;WisT> neUg;Gf; fha;r;ry; Mfpa Neha;fis Vw;gLj;Jk;

gw;wPupahf;fs;> mkPg tapw;Wisit Vw;gLj;Jk; vd;ukPgh.

njhLif %yk; guty;njhLif %yk; guty;njhLif %yk; guty;njhLif %yk; guty;njhLif %yk; guty;

mNefkhd gq;fR Neha;fs; njhLif %yk;; guTfpd;wd. Nehahspapd;

cilfisAk; mzpfyd;fisAk; gad;gLj;JgtUf;F ,e;Neha;fs; guTfpd;wd.

c - k; :- Njhy; Nehia Vw;gLj;Jk; gq;fRfs;> rpgpypR Nehia Vw;gLj;Jk;

gw;wPupahf;fs;.

fhtpfs; %yk; guty;fhtpfs; %yk; guty;fhtpfs; %yk; guty;fhtpfs; %yk; guty;fhtpfs; %yk; guty;

Xu; capu; mq;fp %yk; Neha;f; fhuzpahdJ xU tpUe;Jtoq;fpapd;

clypypUe;J ,d;ndhU tpUe;Jtoq;fpapd; clYf;F vLj;Jr; nry;yg;gl;L

Neha; cz;lhf;fg;gLk;. ,q;F Xu; capu; mq;fp vd;gJ fhtp MFk;.

c- k;; :- kNyupah Neha;f; fhuzpia mNdhgpyp]; (Anopheles) Esk;Gk;

ahidf;fhy; Neha;f; fhuzpiaf; fpAnyf;]; (Culex) Esk;Gk; nlq;F Neha;f;

fhuzpia <b]; (Aedes ) Esk;Gk;> ePu; ntWg;G Neha;f; fhuzpia eha;> G+id>

Fuq;F> vyp Nghd;w ghY}l;bfSk;> xU tpUe;J toq;fpapypUe;J ,d;ndhU

tpUe;Jtoq;fpf;F vLj;Jr; nry;Yk; fhtpfshfj; njhopw;gLfpd;wd.
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czTg; nghUs;fs; gOjiljy; czTg; nghUs;fs; gOjiljy; czTg; nghUs;fs; gOjiljy; czTg; nghUs;fs; gOjiljy; czTg; nghUs;fs; gOjiljy; (Food spoilage)

ahNjDk; Xu; czTg;nghUs; ngsjpf> ,urhad khw;wq;fSf;F

cs;shtjdhy; cl;nfhs;sj;jf;fjw;wjhf khw;wkiljy; czT gOjiljy;

vdg;gLk;. czTg; nghUs; gOjilAk;NghJ mjd; Nghrizg; ngWkhdk;>

epwk;> Njhw;wk;> Rit> kzk; Nghd;wit khw;wq;fSf;F cs;shfpd;wd.

,jd;NghJ czTg; nghUs;fspYs;s Ez;zq;fpfs; %yk; Gujq;fs;

xUq;F jpusr; nra;ag;gLk;> fhNghitjNuw;Wfs; nehjpj;jYf;Fk; ,ypg;gpl;Lfs;

ghz;lyiljYf;Fk; cs;shfpd;wd.

czTg; nghUs;fs; mNefkhf gw;wPupahf;fspdhy; my;yJ

gq;fRfspdhy; gOjilfpd;wd. ed;whfg; gOj;j goq;fis my;yJ jahupj;j

czTg; nghUs;fisj; jpwe;J itg;gjhy; czT gOjiljy;

tpiuthf;fg;gLfpd;wJ. Ez;zq;fpfspdhy; GwQ;Ruf;fg;gLk; nehjpaq;fs;

czTg; nghUs;fisg;  gOjilar; nra;fpd;wd. ,jdhy;> mit

cl;nfhs;sj;jf;fjw;witahfpd;wd.

Ez;zq;fpfspd; tsu;r;rpf;Fg; nghUj;jkhd ntg;gepiyAk; <uypg;Gk;
mtrpak;.

25 0 C - 300 C (miw ntg;gepiy) Ez;zq;fpfshd gw;wPupahf;fs;>

gq;fRfs; vd;gd ngUFtjw;F cfe;j ntg;gepiyahifahy; mit Ntfkhfg;

ngUFfpd;wd. ,jdhy;> miw ntg;gepiyapy; czTg; nghUs;fs; tpiuthfg;

gOjilfpd;wd. czTg; nghUs;fisf; FspNuw;wpfspYk; (4 0 C) kpif

FspNuw;wpfspYk; (- 20 
0 C) itg;gjd; %yk; ntg;gepiyiaf; Fiwj;J>

Ez;zq;fpfspd; njhopw;ghLfisf; fl;Lg;gLj;jp> czT gOjiljy;

nraw;ghl;ilf; Fiwf;f KbAk;.

czTg; nghUs;fis cyu;j;Jtjhy; cztpy; cs;s ePupd; rjtPjk;

Fiwtilfpd;wJ. ,jdhy;> mtw;wpy; Ez;zq;fpfspd; nraw;ghL Fiwf;fg;gl;L

czT gOjiljy; jLf;fg;gLfpd;wJ.

c- k; : kPid cyu;j;jpf; fUthlhf;fy;> gyhf;fha;> <ug;gyhf;fha;> kuf;fwpfisr;

(fj;jup> ghfy;> KUq;if) rpW Jz;Lfshf;fp tw;wyhf;fy;> goq;fis

tw;wyhf;fy;> gdk;goj;jpypUe;J gdhl;Lj; jahupj;jy;> kuts;spf; fpoq;if

tw;wyhf;fy;.

cztpy; cg;G> rPdp vd;gd rpwpjsT fhzg;gLk;NghJ mJ Ez;zq;fp;
tsu;r;rpf;F cjTk;. vdpDk;> mjpf nrwptpy; cg;G> rPdp vd;gd fhzg;gLk;NghJ

Ez;zq;fpfspd; tsu;r;rp jilg;gLk;. vdNt> cg;gpLjy;> rPdpg;ghF Nru;j;jy;

Nghd;wtw;why; Ez;zq;fpfspd; nraw;ghl;ilf; Fiwj;J czitg;

ghJfhf;fyhk;.

c- k; : gog;ghdq;fs;> rPdpg;ghzpapy; ,lg;gl;l goq;fs;> CWfha;.
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Ma;$lj;jpy; xl;rprd; thA khjpupia cw;gj;jp nra;tjw;Fj;

jahu;nra;ag;gl;l cgfuzj; njhFjp Nkw;Fwpj;j cUtpy; fhzg;gLfpd;wJ.

,q;F gad;gLj;jg;gl;Ls;s cgfuzq;fis cq;fshy; ,dq;fhz

KbAkh? mit gpd;tUtdthFk;.

A - gd;rd; RluLg;G E  -  thAr; rhb

B - nfhjpFoha; F  -  jhop

C - jhq;fp G  -  Njd;$l;LNkil

D  - Nghf;F Foha;

gy ;NtW nraw ;ghLfspd ;NghJ Ma;$lj ;j py ; Nkw ;Fwpj ;j

cgfuzq ;fSf ;F Nkyj pfkhf NtW gy cgfuzq ;fSk ;

gad;gLj;jg;gLfpd;wd. mtw;wpy; vkf;Fg; ngUk;ghYk; Njitg;gLk; rpy

cgfuzq;fisg; gw;wp ,g;NghJ  Muha;Nthk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

Ma;$lq;fspy; gad;gLj;jg;gLk; cgfuzq;fspy; ngUk;ghyhdit

fz;zhbahyhdit. ,jw;F Kf;fpa fhuzq;fs; fz;zhb cgfuzq;fs;

CLfhl;lj;jf;fdthf ,Ug;gJk; mtw;iw vspjhfj; Jg;Guthf;fj;jf;fjhf

,Ug;gJkhFk;. Ma;$lq;fspy; gad;gLj;jg;gLk; fz;zhb cgfuzq;fs;

NghNuhrpypf;Nfw;Wf; fz;zhbahy; Mf;fg;gl;bUf;Fk;. ,it  ntg;gj;jpw;Fj;

jhf;Fg;gpbf;ff;$bait.

cU 1.4.1 xl;rprd; thA jahupf;fg;gLk; cgfuz mikg;gpd; tupg;glk;cU 1.4.1 xl;rprd; thA jahupf;fg;gLk; cgfuz mikg;gpd; tupg;glk;cU 1.4.1 xl;rprd; thA jahupf;fg;gLk; cgfuz mikg;gpd; tupg;glk;cU 1.4.1 xl;rprd; thA jahupf;fg;gLk; cgfuz mikg;gpd; tupg;glk;cU 1.4.1 xl;rprd; thA jahupf;fg;gLk; cgfuz mikg;gpd; tupg;glk;

1.4  tpQ;Qhd cgfuzq;fspd; gad;ghL1.4  tpQ;Qhd cgfuzq;fspd; gad;ghL1.4  tpQ;Qhd cgfuzq;fspd; gad;ghL1.4  tpQ;Qhd cgfuzq;fspd; gad;ghL1.4  tpQ;Qhd cgfuzq;fspd; gad;ghL

C

A

B

D

E

F

G
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msf;Fk; cUis msf;Fk; cUis msf;Fk; cUis msf;Fk; cUis msf;Fk; cUis (Measuring cylinder)

,J jputf; fdtsTfis

msg ; gjw ;Fg ;  ngUk ; g hYk ;

gad;gLj;jg;gLk; cgfuzkhFk;.

msf;Fk; cUis kpy;ypyPw;wupy;

my;yJ fd nrd;upkPw;wupy; msT

Nfhblg ;gl ;bUf ;Fk ; . msf;f

Ntz;ba jputf; fdtsTfSf;

Nfw;gg; gad;gLj;jj;jf;f gy;NtW

msTfs p y hd  msf ; F k ;

cUisfs; cs;sd.

msf;Fk; cUisapypUe;J thrpg;Gfisg; ngWjymsf;Fk; cUisapypUe;J thrpg;Gfisg; ngWjymsf;Fk; cUisapypUe;J thrpg;Gfisg; ngWjymsf;Fk; cUisapypUe;J thrpg;Gfisg; ngWjymsf;Fk; cUisapypUe;J thrpg;Gfisg; ngWjy;

    fdtsT msf;f Ntz;ba

jputj;ijf; fdtsit msf;Fk;

cUisapy; ,l;L> xU fpil Nkirapy;

itj;J> jput kl;lg; gpiwAU topNa

fz; kl;lj;ij itf;f Ntz;Lk;.

e Pu pdJk; e Pu ;f ; fiury;fspdJk;

g piwAUt pd ;  ( 1 . 4 . 3 ( a) )  Fo pT

Nkw;gug;Gld; njhLifAWkhW thrpg;igg;

ngw Ntz;Lk;.

,urg; gpiwAU Ftpthifahy; (1.4.3(b))> FtpT Nkw;gug;G topNa

fz; kl;lj;ij itg;gjd; %yk; thrpg;Gfs; ngwg;gLfpd;wd.

KfitKfitKfitKfitKfit     (Beaker)

gUk;gbahfj; jputf;

fdtsit msj;jy;> gupkhw;Wjy;>

fiury;fisj; jahupj;jYk;

fyj;jYk;> gy;NtW jputq;fis

ntg ; g k h f ; fy ;  N g hd ; w

nray;fSf;fhf Kfitfisg;

gad;gLj;jyhk;.

cU 1.4.4cU 1.4.4cU 1.4.4cU 1.4.4cU 1.4.4

gy;NtW msTfs; cs;s Kfitfs;gy;NtW msTfs; cs;s Kfitfs;gy;NtW msTfs; cs;s Kfitfs;gy;NtW msTfs; cs;s Kfitfs;gy;NtW msTfs; cs;s Kfitfs;

 1.4.1 fdkhd cgfuzq;fs;  1.4.1 fdkhd cgfuzq;fs;  1.4.1 fdkhd cgfuzq;fs;  1.4.1 fdkhd cgfuzq;fs;  1.4.1 fdkhd cgfuzq;fs; (Volumetric Instruments)

cU 1.4.2 gy;NtW msTfspyhdcU 1.4.2 gy;NtW msTfspyhdcU 1.4.2 gy;NtW msTfspyhdcU 1.4.2 gy;NtW msTfspyhdcU 1.4.2 gy;NtW msTfspyhd

msf;Fk; cUisfs;msf;Fk; cUisfs;msf;Fk; cUisfs;msf;Fk; cUisfs;msf;Fk; cUisfs;

ePu; kl;lk;ePu; kl;lk;ePu; kl;lk;ePu; kl;lk;ePu; kl;lk;    ,ur kl;lk;   ,ur kl;lk;   ,ur kl;lk;   ,ur kl;lk;   ,ur kl;lk;

(a) (b)cU 1.4.3cU 1.4.3cU 1.4.3cU 1.4.3cU 1.4.3
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Kfitfs; ngUk;ghYk; jhiuthiaf; (spout) nfhz;bUf;Fk;.

jhiutha; ,y;yhj KfitfSk; cs;sd.

Kfitapy; mlq;fj;jf;f jputf; fdtsT kpy;ypyPw;wupy; fhl;lg;gl;bUf;Fk;

mNj Ntis> rpy Kfitfspy; ntt;NtW jput kl;lq;fSk; msT

Nfhblg;gl;bUf;Fk;. mlq;Fk; jputf; fdtstpw;Nfw;g Kfitfisg; gy;NtW

msTfspy; njupe;njLf;fyhk;.

FohapAkFohapAkFohapAkFohapAkFohapAk ; ; ; ; ; (Pipette)     mstpAk;mstpAk;mstpAk;mstpAk;mstpAk;     (Burette)

Ma;$lj;jpy; ngUk;ghYk; ,U tiff; Fohapfs; ,Ug;gijf; fhzyhk;.

mit Fkpo;f; FohapfSk; (bulb pipettes) msTNfhbl;l FohapfSk;

(graduated pipettes) MFk;.

Fohapiag; gad;gLj;JKd; mJ Kjypy; fha;r;rp tbj;j ePupdhYk;

gpd;du; msf;fg;gl Ntz;ba jputj;jpdhYk; fOtg;gLk;. Fkpo;f; Fohapfspy;

(cU 1.4.5(a)); FkpOf;F NkNy ,Uf;Fk; Fwp tiuf;Fk; jputj;ij epug;Gtjd;

%yk; Fohapapy; Fwpf;fg;gl;Ls;s jputf; fdtsit mse;Jnfhs;syhk;.

Fohapfspy; jputj;ij epug;Gtjw;Ff; Fohap epug;gpiag; (pipette filler) gad;gLj;j

Ntz;Lk;.

msTNfhbl;l Fohap (cU 1.4.5(b)) cUis tbtKs;sjhf ,Uf;Fk;.

mjpy; Fwpf;fg;gl;Ls;s ve;j kl;lk; tiuf;Fk; jputj;ij epug;gNth> epug;gpa

jputj;ij ntspNaw;wNth KbAk;. ePq;fs; msf;Fk; jputf; fdtstpw;Ff;

Fohap Kidapy; jq;fpapUf;Fk; jputj; Jsp cupajy;y. vdNt> CJtjd;

%yk; my;yJ NtW Kiwapd; %yk; mjid mse;j jputf; fdtsTld;

Nru;j;jyhfhJ.

Vida mstPl;L cgfuzq;fSld; xg;gpLifapy;> G+r;rpak;> mstp

(cU 1.4.5(c)) apy; NkNy Fwpf;fg;gl;bUj;jy;> mjhtJ> mstPL NkypUe;J

cU 1.4.5 FohapfSk; mstpfSk;cU 1.4.5 FohapfSk; mstpfSk;cU 1.4.5 FohapfSk; mstpfSk;cU 1.4.5 FohapfSk; mstpfSk;cU 1.4.5 FohapfSk; mstpfSk;

msTNfhbl;l

Fohapfs;
Fkpo;f; Fohapfs;   mstp

(b) (c)(a)
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fPo;Nehf;fpf; Fwpf;fg;gl;bUj;jy; mstpapd; xU rpwg;gpay;ghFk;. MfNt>

mstpapd; %yk; ntspNaWk; jputf; fdtsNt vg;NghJk; msf;fg;gLk;.

Fohapapdhy; msg;gijg; Nghy mstpapdhy; xU Fwpj;j jputf; fdtsit

msf;FKd;ghf mjid Kjypy; fha;r;rp tbj;j ePupdhYk; gpd;du; msf;fg;gl

Ntz;ba jputj;jpdhYk; fOt Ntz;Lk;. mstpiaf; Fwpj;j jputj;jpdhy;

G+r;rpa (0) kl;lj;jpw;F NkNy ,Uf;FkhW epug;gp> Nkyjpf jputj;ij

jpUFgpbiaj; jpwe;J ntspNaw;Wtjd; %yk; G+r;rpa kl;lj;jpw;Fr; nrg;gQ;nra;J>

jpUFgpbia %l Ntz;Lk;. mstpapy; fPNo cs;s jpUFgpbiaj; jpwg;gjd;

%yk; Njitahd jputf; fdtsitg; ngwyhk;. mstpapd; %yk; 0.05 mstpapd; %yk; 0.05 mstpapd; %yk; 0.05 mstpapd; %yk; 0.05 mstpapd; %yk; 0.05 ml

(cm3) msT rpwpa fdtsitf; $lj; jpUj;jkhf msf;fyhk;. msT rpwpa fdtsitf; $lj; jpUj;jkhf msf;fyhk;. msT rpwpa fdtsitf; $lj; jpUj;jkhf msf;fyhk;. msT rpwpa fdtsitf; $lj; jpUj;jkhf msf;fyhk;. msT rpwpa fdtsitf; $lj; jpUj;jkhf msf;fyhk;.

nraw;ghL 1.4.1nraw;ghL 1.4.1nraw;ghL 1.4.1nraw;ghL 1.4.1nraw;ghL 1.4.1

• mstpiag; gad;gLj;jp 20.00 ml (20 cm3) ePiu msf;Fk;NghJ gpd;gw;w

Ntz;ba gbKiwfis vOJq;fs;.

• ePq;fs; NkNy njuptpj;j gbKiwfisg; gpd;gw;wp mstpapd; %yk;

Kfitf;Fs;Ns 20.00 ml (20 cm3) ePiu mse;njLj;J KfitapDs;Ns

,Lq;fs;.

• gpd; mj;jputj;ij msf;Fk; cUisapDs; ,Lq;fs;. nrk;ikahf

msf;Fk; cgfuzk; vJ vdr; NrhjpAq;fs;.

mstpfSk; FohapfSk; ,urhadg; gFg;gpw;Fj; Njitahd fstsitj;

jpUj;jkhf msg;gjw;Fg; gad;gLk;. mtw;iwg; gad;gLj;Jk;NghJ mit

epiyf;Fj;jhfg; gpbf;fg;gl Ntz;Lk;.

FLitfs;FLitfs;FLitfs;FLitfs;FLitfs;     (Flasks)

gy;NtW NjitfSf;Fg; gad;gLj;jg;gLk; ntt;NtW tbtq;fSk;

msTfSk; cs;s FLitfs; cs;sd. jputj;ij ntg;gkhf;Ftjw;Fk;

gupNrhjidj; NjitfSf;Fk; Ez;zq;fp tsu;g;Gfis Vw;gLj;jTk;

,f;FLitfs; gad;gLj;jg;gLk;. jpUj;jkhd(accurate) nrwpTfisf; nfhz;l

fiury;fisj; jahupg;gjw;Ff; fdkhdf; FLitfs; tpNrlkhfg;

gad;gLj;jg;gLfpd;wd.

cU 1.4.6 gy;NtW tifahd FLitfs;cU 1.4.6 gy;NtW tifahd FLitfs;cU 1.4.6 gy;NtW tifahd FLitfs;cU 1.4.6 gy;NtW tifahd FLitfs;cU 1.4.6 gy;NtW tifahd FLitfs;

jl;il mbf; FLit

(Flat bottomed flask)

tl;l mbf;; FLit

(Round bottomed flask)

$k;Gf; FLit

(Conical flask)

fdkhdf; FLit

(Volumetric flask)
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 1.4.2 jpzpit msf;Fk; cgfuzq;fs; 1.4.2 jpzpit msf;Fk; cgfuzq;fs; 1.4.2 jpzpit msf;Fk; cgfuzq;fs; 1.4.2 jpzpit msf;Fk; cgfuzq;fs; 1.4.2 jpzpit msf;Fk; cgfuzq;fs;

Kk;ikf; Nfhy; juhRKk;ikf; Nfhy; juhRKk;ikf; Nfhy; juhRKk;ikf; Nfhy; juhRKk;ikf; Nfhy; juhR     (Triple beam balance)

,J ,urhadg; gjhu;j;jq;fspd; jpzpit msf;fg; gad;gLk;. ,jd;

%yk; czu;jpwd;kpf;f thrpg;Gfisg; ngw;Wf;nfhs;s KbAk;.

   juhirr; nrg;gQ;nra;Ak; Mzpiar;

nrg;gQ; nra;tjd; %yk; fhl;biag;

G+r;rpaj;jpw;Ff; nfhz;L tu Ntz;Lk;.

mjd; gpd;dNu cupa nghUspd;

jpzpit epWf;fj; njhlq;f Ntz;Lk;.

,urhadj; juhR ,urhadj; juhR ,urhadj; juhR ,urhadj; juhR ,urhadj; juhR (Chemical balance)

,J gu pNrhjidf ;F mtr pakhd

,urhadg; gjhu;j;jq;fspd; jpzpitj; jpUj;jkhf

msf;fg; gad;gLk;. ,urhadj; juhir vg;NghJk;

mJ ,Uf;Fk; fz;zhbf; $l;bDs;NsNa itf;f

Ntz;Lk;. jpzpit msf;F Kd;ghff; fhl;biag;

G+r;rpaj;jpw;Ff; nfhz;Ltu Ntz;Lk;. ,urhadg;

nghUs;fis epWf;Fk;NghJ mtw;iwj; jl;by;

njhLifAwhjthW fbfhuf; fz;zhbapy; ,l;L

epWf;f Ntz;Lk;.

tpw;wuhRtpw;wuhRtpw;wuhRtpw;wuhRtpw;wuhR     (Spring balance)

gy;NtW tPr;Rfspy; mstPLfisg;

ngwj;jf;fjhf tpw;wuhRfs; mikf;fg;

gl ;Ls;sd. Ma;$lq;fspy; gad;

gLj;jg;gLk; tpw;wuhRfspy; rpy fpuhkpYk;

NtW rpy epA+w;wdpYk; msT Nfhblg;

gl;Ls;sd. tpw;wuhirg;   gad;gLj;J

Kd;ghff; fhl;b G+r;rpaj;jpd; kPJ

,Uf;fpd;wjhntdr; Nrhjpf;f Ntz;Lk;.

mstpil gpupf;fg;gl;Ls;s gFjpfspd;

vz;zpf ;ifapy; ftdQ; nrYj;j

cU 1.4.7 Kk;ikf; Nfhy; juhRcU 1.4.7 Kk;ikf; Nfhy; juhRcU 1.4.7 Kk;ikf; Nfhy; juhRcU 1.4.7 Kk;ikf; Nfhy; juhRcU 1.4.7 Kk;ikf; Nfhy; juhR

cU 1.4.8 ,urhadj; juhRcU 1.4.8 ,urhadj; juhRcU 1.4.8 ,urhadj; juhRcU 1.4.8 ,urhadj; juhRcU 1.4.8 ,urhadj; juhR

cU 1.4.9 gytifahd tpw;wuhRfs;cU 1.4.9 gytifahd tpw;wuhRfs;cU 1.4.9 gytifahd tpw;wuhRfs;cU 1.4.9 gytifahd tpw;wuhRfs;cU 1.4.9 gytifahd tpw;wuhRfs;
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Ntz;Lk;. thrpg;Gg; ngwg;gLk;NghJ tpw;wuhrpd; Nkhjpuk; (tisak;) epiyahd

Mjhuk; xd;wpy; mirahJ ,Uf;FkhW itf;fg;gl;bUj;jy; mtrpak;.

mk;gpau;khdp mk;gpau;khdp mk;gpau;khdp mk;gpau;khdp mk;gpau;khdp (Ammeter)> > > > > Nthy;w;Wkhdp Nthy;w;Wkhdp Nthy;w;Wkhdp Nthy;w;Wkhdp Nthy;w;Wkhdp (Voltmeter)>>>>>

gy;khdpgy;khdpgy;khdpgy;khdpgy;khdp     (Multimeter)

kpd;Rw;W xd;wpy; XLk; kpd;Ndhl;lj;ij msf;f mk;gpau;khdpfs;  (cU

1.4.10(a)) gad;gLk;. msf;fg;gLk; kpd;Ndhl;lj;jpd; msTf;Nfw;g mit

mk;gpau;khdp (A)> kpy;yp mk;gpau;khdp (mA)> ikf;Nuh mk;gpau;khdp (µ A)

vdg;gLk;. kpf Ez;zpa kpd;Ndhl;lj;ij msg;gjw;F ikf;Nuh

mk;gpau;khdpfSk; rpwpa kpd;Ndhl;lj;ij msg;gjw;F kpy;yp mk;gpau;khdpfSk;

gad;gLj;jg;gLk;. msf;fg;gLk; kpd;Ndhl;lj;jpw;Fg; nghUj;jkhdthW

mk;gpau;khdpapd; tifiaAk; myF tPr;irAk; njupe;njLf;f Ntz;Lk;.

mOj;j tpj;jpahrj;ij msg;gjw;F Nthy;w;Wkhdp (cU 1.4.10(b))

gad;gLj;jg;gLk;.

gy;NtW tPr;Rfspy; kpd;Ndhl;lk;> mOj;j tpj;jpahrk;> jil vd;Dk;

%d;W fzpaq;fisAk; msg;gjw;Fg; gy;khdpiag; (cU 1.4.10 (c))gad;gLj;jyhk;.

gad;gLj;J Kd;ghfg; gy;khdpiag; G+r;rpag; ngWkhdj;jpw;Fr; nrg;gQ;nra;a

Ntz;Lk;. jilia msf;Fk;NghJ nghUj;jkhd kpd;fyq;fisg; gad;gLj;j

Ntz;Lk;.

mk;gpau;khdp> Nthy;w;Wkhdp> gy;;khdp Mfpatw;wpd; Neu; Kbtplq;fs;

nre;epwj;jpYk; kiw Kbtplq;fs; fUepwj;jpYk; ,Uf;Fk;. ,tw;iwr; Rw;Wfspy;

njhLf;ifapy; Kbtplq;fisr; rupahfj; njhLg;gjpy; ftdkhf ,Uf;f

Ntz;Lk;.

 1.4.3 kpd;dpaypy; gad;gLk; cgfuzq;fs; 1.4.3 kpd;dpaypy; gad;gLk; cgfuzq;fs; 1.4.3 kpd;dpaypy; gad;gLk; cgfuzq;fs; 1.4.3 kpd;dpaypy; gad;gLk; cgfuzq;fs; 1.4.3 kpd;dpaypy; gad;gLk; cgfuzq;fs;

mk;gpau;khdp Nthy;w;Wkhdp gy;khdp
(a) (b) (c)

cU 1.4.10cU 1.4.10cU 1.4.10cU 1.4.10cU 1.4.10
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nfhjpFoha;fs; nfhjpFoha;fs; nfhjpFoha;fs; nfhjpFoha;fs; nfhjpFoha;fs; (Boiling tubes)> > > > > Nrhjidf;Foha;fsNrhjidf;Foha;fsNrhjidf;Foha;fsNrhjidf;Foha;fsNrhjidf;Foha;fs ; ; ; ; ; (Test tubes)>>>>>

vupFoha;fs; vupFoha;fs; vupFoha;fs; vupFoha;fs; vupFoha;fs; (Ignition tubes)

,f;Foha;fs; tbtj;jpy; xj;jdthf ,Uf;fpd;w NghjpYk; mstpy;

NtWgLfpd;wd. ,it Ma;$lj;jpy; gy;NtW gzpfSf;Fg; gad;gLj;jg;gLk;.

nfhjpFoha;nfhjpFoha;nfhjpFoha;nfhjpFoha;nfhjpFoha;     :- ,J mstpy; ngupaJ. ,jdhy; nfhs;sf;$ba cr;rf;fdtsT

20 ml MFk;. jputq;fis ntg;gkhf;Fjy; Nghd;w gzpfSf;fhf ,J

nghJthfg; gad;gLj;jg;gLk;.

Nrhjidf;Foha; Nrhjidf;Foha; Nrhjidf;Foha; Nrhjidf;Foha; Nrhjidf;Foha; :- ,J nfhjpFohapYk; ghu;f;f xLq;fpajhf ,Uf;Fk;.

mNj Ntis gupNrhjidg; gzpfSf;F mjpf mstpy; gad;gLj;jg;gLk;.

vupFoha; vupFoha; vupFoha; vupFoha; vupFoha; :- ,J mstpy; Nkw;Fwpj;j ,U tiff; Foha;fspYk; ghu;f;fr;

rpwpaJ. rpwpa mstpyhd nghUs;fis cau; ntg;gepiyf;F ntg;gkhf;Ftjw;F

,J gad;gLj;jg;gLk;.

Nrhjidf;Foha;g; gpbNrhjidf;Foha;g; gpbNrhjidf;Foha;g; gpbNrhjidf;Foha;g; gpbNrhjidf;Foha;g; gpb     (Test tube holder)

kuj ;j pdhy ; my ;yJ

gpj;jisapdhy; nra;ag;gl;l

Nrhjidf; Foha;g; gpbfs;

cs ;sd. gu p Nrhjidg ;

gzpfspy; Nrhjidf; Fohia

my;yJ nfhjpFohiag; gpbj;J

itj ;j pUg ; gjw ;F ,it

gad;gLk;.

 1.4.4 NtW tpQ;Qhd cgfuzq;fs; 1.4.4 NtW tpQ;Qhd cgfuzq;fs; 1.4.4 NtW tpQ;Qhd cgfuzq;fs; 1.4.4 NtW tpQ;Qhd cgfuzq;fs; 1.4.4 NtW tpQ;Qhd cgfuzq;fs;

cU 1.4.12 Nrhjidf;Foha;g; gpbfs;cU 1.4.12 Nrhjidf;Foha;g; gpbfs;cU 1.4.12 Nrhjidf;Foha;g; gpbfs;cU 1.4.12 Nrhjidf;Foha;g; gpbfs;cU 1.4.12 Nrhjidf;Foha;g; gpbfs;

kug; gpb gpj;jisg; gpb

vupFoha;fs;

cU 1.4.11cU 1.4.11cU 1.4.11cU 1.4.11cU 1.4.11

nfhjpFoha;fs; Nrhjidf;Foha;fs;
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Gdy; Gdy; Gdy; Gdy; Gdy; (Funnel)

jput ,urhadg; gjhu;j;jq;fis

tbf;fTk; mtw;iw xU ghj;jpuj;jpypUe;J

,d;ndhU ghj;jpuj;jpw;F khw;wTk; gad;gLk;.

fz;zhbiag; Nghyg; gpshj;jpf;fpdhyhd

Gdy;fSk; Ma;$lj;jpy; gy;NtW msTfspy;

fhzg;gLfpd;wd.

Ks;spg; Gdy;Ks;spg; Gdy;Ks;spg; Gdy;Ks;spg; Gdy;Ks;spg; Gdy;     (Thistle funnel)

jput ,urhadg; gjhu;j;jq;fisf;

Fwpg;gpl;l ,lj;jpw;Fr; rpwpjstpy; Nru;g;gjw;F

,J gad;gLj;jg;gLk;. jpUFgpb cs;s Ks;spg;

Gdy;fSk; jpUFgpb ,y;yhj Ks;spg;

Gdy;fSk; cs;sd. Njitf;Nfw ;gg ;

nghUj;jkhd Ks;spg; Gdiyj; njupe;njLf;f

Ntz;Lk;.

nraw;ghL 1.4.2nraw;ghL 1.4.2nraw;ghL 1.4.2nraw;ghL 1.4.2nraw;ghL 1.4.2

  kf;dPrpa cNyhfj;ij Ijhd IjNuhFNshupf;fkpyj;Jld; jhf;fk; Gupar;

nra;Ak;NghJ Ijurd; thA cz;lhFk;. Ijurd; thA ePupy; fiuahj

epwkw;w thAthFk;.

• Nkw;Fwpj;j jhf;fj;ijf; nfhz;L Ijurd; thAit cw;gj;jp nra;J

Nrfupf;fj; Njitahd cgfuzq;fspd; gl;baiyj; jahupAq;fs;.

• cupa cgfuzq;fisj; njupe;njLj;Jg; gupNrhjid xOq;fikg;igj;

jahu;nra;Aq;fs;.

• ePq;fs; jahu;nra;j xOq;fikg;gpd; Nfhl;Lg;glj;ij tiue;J> gFjpfisg;

ngaupLq;fs;.

fbfhuf; fz;zhb> kzp$l;Lf;fbfhuf; fz;zhb> kzp$l;Lf;fbfhuf; fz;zhb> kzp$l;Lf;fbfhuf; fz;zhb> kzp$l;Lf;fbfhuf; fz;zhb> kzp$l;Lf;     fz;zhbfz;zhbfz;zhbfz;zhbfz;zhb> > > > > ngj;jpupf; fpz;zkngj;jpupf; fpz;zkngj;jpupf; fpz;zkngj;jpupf; fpz;zkngj;jpupf; fpz;zk; ; ; ; ; (Petri

dish)> > > > > tOf;fpAk; %bj; Jz;Lk; tOf;fpAk; %bj; Jz;Lk; tOf;fpAk; %bj; Jz;Lk; tOf;fpAk; %bj; Jz;Lk; tOf;fpAk; %bj; Jz;Lk; (Slide and Cover slip),     jhop jhop jhop jhop jhop (Trough)

juhirf; nfhz;L gy;NtW nghUs;fspd; (,urhadg; gjhu;j;jq;fspd;)

jpzpTfis epWf;ifapy; fbfhuf; fz;zhb gad;gLj;jg;gLk;. rpwpaJ - fbfhuf;

fz;zhb (watch glass) vdTk;> ngupaJ - kzpf;$l;Lf; fz;zhb (clock glass)

vdTk; miof;fg;gLk;. ,J ntt;NtW msTfspy; cs;sJ. ngj;jpupf; fpz;zj;

njhFjpapy; xU fpz;zKk; xU %bAk; ,Uf;Fk;. ,J ngUk;ghYk; gw;wPupah>

gq;fR Nghd;w Ez;zq;fpfs; njhlu;ghd gupNrhjidfspYk; gad;gLj;jg;gLk;.

cU 1.4.13cU 1.4.13cU 1.4.13cU 1.4.13cU 1.4.13

NtWgl;l msTs;s Gdy;fs;NtWgl;l msTs;s Gdy;fs;NtWgl;l msTs;s Gdy;fs;NtWgl;l msTs;s Gdy;fs;NtWgl;l msTs;s Gdy;fs;

jpUFgpb cs;s

Ks;spg; Gdy;
jpUFgpb ,y;yhj

Ks;spg; Gdy;

cU 1.4.14 Ks;spg; Gdy;fs;cU 1.4.14 Ks;spg; Gdy;fs;cU 1.4.14 Ks;spg; Gdy;fs;cU 1.4.14 Ks;spg; Gdy;fs;cU 1.4.14 Ks;spg; Gdy;fs;
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cU 1.4.17cU 1.4.17cU 1.4.17cU 1.4.17cU 1.4.17

gd;rd; RluLg;Ggd;rd; RluLg;Ggd;rd; RluLg;Ggd;rd; RluLg;Ggd;rd; RluLg;G

xsp EZf;Ff;fhl;bapD}lhf xU khjpupg; nghUisg; ghu;f;ifapy;

mJ tOf;fp kPJ itf;fg;gl;L %bj; Jz;bdhy; %b mtjhdpf;fg;gLk;.

fz;zhbapdhy; nra;ag;gl;l XusT ngupa cgfuzkhfpa jhop> Ma;$lj;jpy;

thAr; rhbapDs; thA khjpupiar; Nrfupf;fg; ngUk;ghYk; gad;gLj;jg;gLk;.

mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy; (Density bottle)

  ,J jputq;fspd; mlu;j;jpia msg;gjw;Fk;

xg;gpLtjw;Fk; gad;gLj;jg;gLk;. mlu;j;jpg; Nghj;jy;

fz;zhbapdhy; Mf;fg;gl;bUf;Fk;. mjd; fz;zhb

%bapd; eLtpy; xU kapu;j;Jis ,Uj;jy; xU

tpNrlkhFk;. ,J ntt;NtW msTfis cilaJ.

mlu;j;jp fhz Ntz;ba jputj;ij ,g;Nghj;jypDs;

KOikahf epug;Gjy; Kf;fpakhdjhFk;.

gd;rd; RluLg;G gd;rd; RluLg;G gd;rd; RluLg;G gd;rd; RluLg;G gd;rd; RluLg;G (Bunsen burner)

   ,J Ma;$lq;fspy; nghUs;fis ntg;gNkw;w

mjpf mstpy; gad;gLj;jg;gLk; RluLg;ghFk;. gd;rd;

RluLg;gpw;F thA vupnghUisg; gad;gLj;j Ntz;Lk;.

,q;F fPNo ,Uf;Fk; fhiuapy; cs;s Jthuj;ijAk;

RluLg;gpd; jz;by; cs;s Jthuj;ijAk; nghUe;jr;

nra;tjd; %yk; tsp toq;fiy mjpfupf;fr; nra;J>

Giff;fup gbahj> $Ljyhd ntg;gj;ijj; jUk;

ePyr; Rthiyiag; ngwyhk;.

cU 1.4.16cU 1.4.16cU 1.4.16cU 1.4.16cU 1.4.16

mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;mlu;j;jpg; Nghj;jy;

cU 1.4.15cU 1.4.15cU 1.4.15cU 1.4.15cU 1.4.15

tOf;fpAk; %bj;Jz;Lk; jhopfbfhuf; fz;zhb ngj;jpupf; fpz;zk;
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kJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;F     (Spirit lamp)

nghJthf kJrhu tpsf;F fz;zhbapdhy;

Mf;fg;gl;bUf;Fk;. gpshj;jpf;F %biaf; nfhz;lJ.

,q;F itd; kJrhuk; vupnghUshfg; gad;gLj;jg;gLk;.

,jidg; gad;gLj;jYk; tFg;giwf;Ff; nfhz;L

nry;yYk; vspjhFk;. ,jdhy;> Giff;fup gbahj

Rthiy ngwg;gLk;. %bapdhy; %Ltjd; %yk;

mjid mizf;fyhk;.

Kf;fhypKf;fhypKf;fhypKf;fhypKf;fhyp     (Tripod)

,Uk;gpdhy; nra;ag;gl;Ls;s ,t;Tgfuzj;jpd;

Nkw;gFjp tl;lkhf my;yJ Kf;Nfhzkhf

,Uf ;fyhk ; .  ,J %d ;W fhy ;fisf ;

nfhz;bUg;gjdhy; Kf;fhyp vd miof;fg;gLk;.

FLit> Kfit Mfpatw;wpy ; jputq;fis

ntg;gkhf;Fk;NghJ ,J Mjhukhfg; gad;gLj;jg;gLk;.

;Kf;fhypapd; kPJ  fk;gp tiy (wire gauze) my;yJ

fsp Kf;Nfhzp (clay triangle) itf;fg;gl;L> mjd;

kPJ cupa cgfuzk; itf;fg;gLk;.

cuYk; cyf;ifAk;cuYk; cyf;ifAk;cuYk; cyf;ifAk;cuYk; cyf;ifAk;cuYk; cyf;ifAk;     (Mortar and Pestle)

ntz ;fs pa pdhy ;  (Nghr p Nyd pdhy ; )

nra;ag;gl;lJ. ntspg;Gwk; Jyf;fg;gl;bUf;Fk;.

,t;Tgfuzk; gy;NtW nghUs;fis miug;gjw;Fk;

fiug ;ghd ; g pu pj ;njLg ;g pYk ; Ma;$lj ;j py ;

gad;gLj;jg;gLk;.

fOtw; Nghj;jy;fOtw; Nghj;jy;fOtw; Nghj;jy;fOtw; Nghj;jy;fOtw; Nghj;jy;     (Wash bottle)

fOtw; Nghj;jy; gpshj;jpf;fpdhyhdJ.

nghJthf ,J fha;r;rp tbj;j ePuhy; epug;gg;gl;bUf;Fk;.

Ez; ePNuhl;lj;ij topg;gLj;jg; gad;gLj;jg;gLtJld;

fiury;fisj; jahupf;fTk; gad;gLk;.

cU 1.4.18cU 1.4.18cU 1.4.18cU 1.4.18cU 1.4.18

kJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;FkJrhu tpsf;F

cU 1.4.19 Kf;fhypcU 1.4.19 Kf;fhypcU 1.4.19 Kf;fhypcU 1.4.19 Kf;fhypcU 1.4.19 Kf;fhyp

cU 1.4.20cU 1.4.20cU 1.4.20cU 1.4.20cU 1.4.20

cuYk; cyf;ifAk;cuYk; cyf;ifAk;cuYk; cyf;ifAk;cuYk; cyf;ifAk;cuYk; cyf;ifAk;

cU 1.4.21cU 1.4.21cU 1.4.21cU 1.4.21cU 1.4.21

fOtw; Nghj;jy;fs;fOtw; Nghj;jy;fs;fOtw; Nghj;jy;fs;fOtw; Nghj;jy;fs;fOtw; Nghj;jy;fs;
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jf;ifj; JisfUtpjf;ifj; JisfUtpjf;ifj; JisfUtpjf;ifj; JisfUtpjf;ifj; JisfUtp     (Cork borer)> jPl;bjPl;bjPl;bjPl;bjPl;b (Sharpener)

,t;Tgfuzk; gy gFjpfis cilaJ. ,J epf;fy; Kyhkpl;l

gpj;jisapdhy; Mf;fg;gl;bUf;Fk;. ,J jf;iffisAk; NtW nkd;

gFjpfisAk; gy;NtW msTfspy; Jisaplg; gad;gLk;.

tbf;fl;bj; jhs;tbf;fl;bj; jhs;tbf;fl;bj; jhs;tbf;fl;bj; jhs;tbf;fl;bj; jhs;     (Filter paper)

tbfl;bj; jhs; ntz;zpwKs;s> tpNrl

fljhrp %yk; jahupf;fg;gl;l> XusT jbj;j nkd;

jhspypUe;J ntl;lg;gl;l xU gFjpahFk;. ,J

fiury;fis tbfl;Ltjw;Fg; gad;gLj;jg;gLk;.

tbjhs;fs; ntt;NtW tpl;lq;fspy; cs;sd.

fj;jupf; FwL fj;jupf; FwL fj;jupf; FwL fj;jupf; FwL fj;jupf; FwL (Crucible tongs)> > > > > rhtzk; rhtzk; rhtzk; rhtzk; rhtzk; (Forceps)

fj;jupf; FwL : vupFoha;> Glf;Fif Nghd;w cgfuzq;fisg; gpbj;Jf;

  nfhs;sg; gad;gLk;.

rhtzk; : tpyq;Ffis ntl;br; Nrhjpf;ifapy; Ez;zq;fq;fis my;yJ

,ioaq;fis NtWgLj;Jtjw;Fk; epiwfis msf;ifapy; rpwpa

epiwfis msf;Fk; gbfis vLg;gjw;Fk; gad;gLk;.

cU 1.4.23cU 1.4.23cU 1.4.23cU 1.4.23cU 1.4.23

tbfl;bj; jhs;fs;tbfl;bj; jhs;fs;tbfl;bj; jhs;fs;tbfl;bj; jhs;fs;tbfl;bj; jhs;fs;

cU 1.4.24cU 1.4.24cU 1.4.24cU 1.4.24cU 1.4.24

fj;jupf; FwL rhtzk;

cU 1.4.22 jf;ifj; JisfUtpfSk; jPl;bAk;cU 1.4.22 jf;ifj; JisfUtpfSk; jPl;bAk;cU 1.4.22 jf;ifj; JisfUtpfSk; jPl;bAk;cU 1.4.22 jf;ifj; JisfUtpfSk; jPl;bAk;cU 1.4.22 jf;ifj; JisfUtpfSk; jPl;bAk;
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gapw ;r pgapw ;r pgapw ;r pgapw ;r pgapw ;r p

1. xU gl;lk; ePz;l thy; nghUj;jg;gl;bUf;Fk;Nghjh> FWfpa thy;

nghUj;jg;gl;bUf;Fk;Nghjh $Ljyhd cauj;jpw;Ff; fpsk;Gk; vd;gJ

khztu; FO xd;wpw;Fg; gpur;rpidahf ,Ue;jJ.

(i) ,jidf; fz;Lgpbg;gjw;F mtu;fs; cUthf;fpajhff; $wf;$ba

,U fUJNfhs;fis vOJf.

(ii) ,f;fUJNfhs;fisr; Nrhjpg;gjw;F mtu;fs; gpd;gw;wpajhff;

fUjg;glj;jf;f eilKiw ahJ?

(iii) ,e ;j eilKiwapy ; mtu ;fs ; gad;gLj ;j pa gu pNrhjid

xOq;fikg;igAk; fl;Lg;ghl;L xOq;fikg;igAk; ngaupLf.

2. ~~md;whl tho;tpy; Ez;zq;fpfspdhy; vkf;Fg; gy mD$yq;fSk;

gpujp$yq;fSk; Vw;gLfpd;wd.|| ,f;$w;Wf;Fg; nghUj;jkhd cjhuzq;fis

Kbe;jstpw;F Kd;itf;Ff.

3. gpd;tUk; Ma;$l cgfuzq;fis tiue;J fhl;Lf.

(i) msf;Fk; cUis

(ii) Fkpo;f; Fohap

(iii) tl;l mbf;FLit

(iv) nfhjpFoha;

(v) Gdy;

4. ntq;fha cupnahd;wpd; ,ioa mikg;ig mtjhdpg;gjw;fhfj; jahu;

nra;ag;gl;l tOf;fp cq;fSf;Fj; jug;gl;Ls;sJ. mjid xsp

EZf;Ff;fhl;bapd; jho;tYtpd; fPo; mtjhdpg;gjw;Fg; gpd;gw;w Ntz;ba

gbKiwfis vOjpf; fhl;Lf.


