
 

tptrha tpQ;Qhdk; 

kz;zpd; tptrha Kf;fpaj;Jtk; 
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gapu;fspd; epyTiff;F mtrpakhd Nghriz %yfq;fis Njf;fp itj;jpUj;jy; 
 

Ez;zq;fpfSf;Fk; Nguq;fpfSf;Fk; Njitahd Clfj;ij toq;Fjy; 
 

tpj;Jf;fsQ;rpakhfj; njhopw;gl;L jhtuq;fspd; njhlu;r;rpahd epyTiff;F cjTjy; 
 

kioePiuj; Njf;fp itj;J jhtuq;fSf;F toq;Fjy; 
 

gapu;fis epiyahf gw;wpitj;jpUf;f cjTk; 

 

 

fdpaq;fs; Nrjdg;nghUs;fs; gy;NtW mq;fp tiffs; tsp> ePu; Mfpatw;iwf; nfhz;l Gtpapd; 
Nkw;gug;gpd; kPJ mike;Js;s jhtu tsu;r;rpf;Fj; Njitahd Clfj;ij toq;Ffpd;w Xu; ,af;f 
epiyj; njhFjpahFk;. 

 

 

 

 

kz;zpd; tptrha Kf;fpaj;Jtk; 

kz; 

kPs cUthfhj rf;jpg; gha;r;ry; eilngWfpd;w capu; rhu;e;j 
clyhf kz; fUjg;gLk;. 

ghiwfs; 

jha;g;ghiwg; nghUs; 

kz; 

nrad;Kiw 

I 

nrad;Kiw 

II 

kz; cUthf;fk; 

kz; cUthtjpy; ,uz;L nrad;Kiwfs; gq;fspg;Gr; nra;fpd;wd. 

1. ghiwfs; thdpiyahy; mopjy; nrad;Kiw 

2. kz;ZUthjy; nrad;Kiw 

3.1 
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fdpg;nghUl;fs;/ fdpaq;fs; xd;W Nru;tjhy; cUthFk; jpz;kj;jpzpT ghiwahFk;. ,it 
jpl;lkhd fl;likg;gpidf; nfhz;buhJ 

 

 

 

 

 

 

 

 

,aw;ifapy; fhzg;gLk; ghiwfs; kPJ ngsjpf> ,urhad> capupay; fhuzpfs; njhopw;gLtjhy; 
jha;g ;ghiwg; nghUs; cUthFk; nrad;Kiw jha;g ;ghiwg; nghUs; kz;%yk; (kz;zpd; 
Njhw;Wtha;) vdf;fUjg;gLk;. 

  

 

 

 

 

 

 

 

 

 

 

 

 

; 

 

 

 

 

 

 

ghiwfs; 

thdpiyahyopjy; 

cUthFk; 
mbg;gilapy;  
ghiwfis 

tifg;gLj;jy; 

jPg;ghiw - (ngf;kiuw;W> rhNzhifw;W> 
fpuidl;L> Fthl;];) 

milaw;ghiw - (fspf;fy;> 
Rz;zhk;Gf;fy;> kzw;fy;) 

cUkhwpa ghiw - (khgps;> rpNyw;W> 
ie];) 

1 

2 

3 

thdpiyahy; mopjypy; nry;thf;Fr; nrYj;Jk; fhuzpfs; 

capupay; thdpiyahy; mopjy; 

ngsjpf thdpiyahy; mopjy; 

,urhad thdpiyahy; mopjy; 

ngsjpf thdpiyahyopjypy; nry;thf;Fr; nrYj;Jk; fhuzpfs; 

ntg;gepiy 

kiotPo;r;rp (XLk; ePu;) 

fly; miyfspd; jhf;fk; 

fhw;W 

 

fh
uz
pf
s
; 

xl;rpNaw;wk; 

fiujy;  

ePu;g;gFg;G 

fPNyw;whf;fk; 

ePNuw;wk; 

1 

2 

3 

4 

5 

,urhad thdpiyahyopjypy; nry;thf;Fr; nrYj;Jk; fhuzpfs; 
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kz;ZUthjy; vd;gJ…… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

capupay; thdpiyahyopjypy; nry;thf;Fr; nrYj;Jk; fhuzpfs; 

kdpjnraw;ghLfs; 

tpyq;Ffs; 

jhtuNtu;fs; 
1 

2 

3 

fhuzpfs; 

kz;ZUthjy; 

ghiwfs; thdpiyahy; moptjhy; Njhd;Wk; jha;g;ghiwg; nghUs;fs; fhyg;Nghf;fpy; 
gy;NtW fhyepiy epge;jidfSf;F cs;shfp Nrjdg;nghUl;fSld; Nru;e;J kz; 
Njhd;Wk; nrad;KiwahFk;. 

kz;ZUthf;fj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs; 

capu;g;gw;w fhuzpfs; 

capu;g;ghd fhuzpfs; 

jiuj;Njhw;wk; / ,ltpsf;ftpay; 

 

jha;g;ghiwg; nghUs; 

fhyk; 

capupaw; fhuzpfs; 

fhyepiy 

(1) jha;g;ghiwg; nghUs; 

kz; cUthjy; %ykhFk; 
 

ghiwfspYk; ghu;f;f vspikahdJ  
 

jha;g;ghiwg; nghUspd; jd;ikahdJ cUthFk; kz;tifiaj; jPukhdpf;Fk;. 
 

Kjpu;r;rpailahj kz;zpy; jha;g;ghiwg; nghUspd; jhf;fk; mjpfkhdJ 
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 ,J %d;W epiyfspy; nry;thf;Fr; nrYj;Jk;  

 

 

 

 

 

 

  

  

 

 

 

 

 

(2) jiuj;Njhw;wk;  

Fj;Jauk;  

 

rha;T  
 

#upaidNehf;fpAs;s jpir 

(I) Fj;Jauk; 

fly; kl;lj;jpypUe;J Fj;Jauk; Nky;Nehf;fpr; nry;Yk; NghJ ntg;gepiy Fiw-
tilfpd;wJ. ,jd; fhuzkhf jhtuf;Fbj;njhifalu;j;jp FiwtilAk;. ,jd; 
fhuzkhf  cUthFk; kz;zpy; Nrjdg; nghUl;fspd; msT FiwtilAk;. 
 

Nrjdg; nghUl;fspd; gpupifAk; FiwilAk;. 

(II) rha;T  

rha;T $ba gpuNjrq;fspy; Kjpu;r ;rpailahj kz;Zk; rha;T Fiwe;j    
gpuNjrq;fspy; Kjpu;r;rpaile;j kz;Zk; fhzg;gLk;. 
 

rha;T $ba gpuNjrq;fspy; kz;Mok; FiwthFk;. cUthFk; kz; rptg;G   
epwkhff; fhzg;gLk;. rha;T Fiwthd ,lq;fspy; kz; Mok; $LjyhfTk;> 
cUthFk; kz; kQ;rs; epwkhfTk; fhzg;gLk;. 

ghiwfs; fpof;Fj; jpirKfkhff; fhzg;gLk; NghJ #upa ntg;gk; fpilf;Fk; 
msT mjpfkhFk;. ,jdhy; ghiwfs; rpijtilAk; tPjk; JupjkhFk; . 
mj;Jld; Nrjdg; nghUl;fs; NrUk; msTk; mjpfkhFk;.  

(III) #upaid Nehf;fpAs;s jpir  
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(3) fhyepiyf;fhuzpfs; nry;thf;Fr; nrYj;Jk; tpjk; 

1. kiotPo;r;rp 2. ntg;gepiy 3. fhw;W 

4. <ug;gjd; 5. xsp 

,tw;Ws; kiotPo;r;rp> ntg;gepiy Kf;fpakhdJ 
 

,it capu;g;ghd fhuzp tiff;Fs; cs;slq;Fk;. 

kiotPo;r;rp  

mjpf kiotPo;r;rp fhuzkhf K+, Mg2+, Na+, Ca2+ Nghd;w %yf;fw;wad;fs; vLj;Jr; 
nry;yg;gLtjdhy; cUthFk; kz; mkpyj;jd;ikailAk;. 
 

<utya kz;fspy; CO2 fiue;J mkpyj;jd;ikapid cUthf;Fk; (H2CO3 - 
fhNghzpf;mkpyk;) mJ Rz;zhk;Gf; fw;ghiwAld; jhf;fkile;J ,UfhgNdw;W 
mad;fis cUthf;Fk;. ,J kz;fhuj;jd;ikapid Vw;gLj;Jk;. 
 

mjpf kiotPo;r;rp fhzg;gLk;NghJ kz; mupg;G Vw;gLk; ,jdhy; cUthFk; 
kz;zpd; Mok; FiwtilAk;. 

ntg;gepiy mjpfkhf fhzg;gLk; NghJ ghiwfspy; Vw;gLk; ngsjpf ,urhadj; 
jhf;fq;fs; mjpfkhFk;. 
 

ntg;gepiyahdJ Nrjdg; nghUl;fs; gpupifapy; nry;thf;Fr; nrYj;Jtjdhy; 
kz;Zld; NrUk; msT jPu;khdpf;fg;gLk;.  
 

Ez;zq;f pfspd ; tsu ;r ;r pa pYk ; tpUj ;j pa pYk ; ntg ;ge piy nry ;thf ;Fr ; 
nrYj;Jfpd;wJ. ,it Nrjdg; nghUl;fs; kz;Zld; NrUk; msitj; 
jPu;khdpf;Fk;. 

ntg;gepiy 
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(4) capupaw; fhuzpfspd; (capu;f;Nfhsj;jpd;) nry;thf;F 

jhtu tpyq;F kw;Wk; Ez;Zapu;fspd; nraw;ghLfs; Kf;fpa fhuzpfshfpd;wd. 
 

xg;gPl;lstpy; fhLfspy; kz;ZUthf;fr; nrad;Kiw tpiuthdJ 
 

jhtug; ghfq;fspd; ,urhadf; fl;likg;Gk; cUthFk; kz;zpd; jd;ikiaf; 
fl;Lg;gLj;Jk;. 
 

Ez;zq;f pfs ; kz;zpy ; Nghrizia (N ) j P u ;khdpg ; gj py ; nry ;thf ;Fr ; 
nrYj;Jfpd;wJ. 
 

kz;GOf;fSk; Nguq;fpfSk; gy;NtW Kiwfspy; kz; cUthf;fj;jpy; gq;fspg;Gr; 
nra;fpd;wd. 
 

kdpjdpd; tptrhar; nraw;ghLfs;> cug;ghtid kw;Wk; kl;fhg;G eltbf;iffs; 
kz;ZUthf;fj;jpy;  nry;thf;Fr; nrYj;Jfpd;wd. 

(5) fhyk; 

ePz;lfhyk; fope;Js;s kz; (cUthf;fr; nrad;Kiw) Kjpu;e;j kz; vdTk; 
Fiwe;j fhyk; fope;Js;s kz; Kjpuhj kz; vdTk; miof;fg;gLk; 
 

jha;g;ghiwg;nghUspd; gUkd; kz; cUthjy; fhyj;ijj; jPu;khdpf;Fk; 

O tyak; (Nrjdg; nghUs; gil) 

B tyak; (nfhs;Sk; tyak;) 

C tyak; (jha;g;ghiwg; nghUs;) 

R tyak; (gpujhd ghiw) 

A tyak; (toq;Fk; tyak;) 

Aoo 

Ao 

cf;fy; gil 

kz;gf;fg; 

ghu;it / 
kz;gf;fj; 

Njhw;wk; / 
kz;zpd; 
neLf;F 
ntl;L 
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kz;gf;fg; ghu;it / kz;gf;fj; Njhw;wk; / kz;zpd; neLf;F ntl;L Kfk; 

Aoo - Gjpjhf NrUk; Nrjdg; nghUs; mlq;fpa tyak; 

Ao - XusT gpupifaile;j Nrjdg; nghUs; mlq;fpa tyak; 

kz;gf;fg; ghu;it vd;gJ…. 

kz;Nkw;gug;Gj; njhlf;fk; jha;g;ghiw tiuapyhd kz;zpd; epiyf;Fj;J ntl;LKfk; 
MFk;. 

O tyak; 

,J Nrjdg; nghUs; mlq;fpa tyakhFk;. 
 

3 tyaq;fisf; nfhz;lJ. Aoo tyak;> Ao tyak;> cf;fy;gil 

 

,t;tyaj;jpd; Moj;jpidf; nfhz;L kz;Nghriziaj; jPu;khdpf;fyhk;. 

A tyak; 

fOtpnaLj;Jr; nry;yg;gLk; tyak; vdg;gLk;. 
 

,q;F mjpf kio fpilf;Fk; NghJ %y mad;fs; ePu;Kiw mupg;Gf;F cs;shFk;. 

B tyak; 

nfhs;Sk; tyak; vd miof;fg;gLk;. 
 

e P u ;  Kiwau p g ; Gf ;Fs ;shFk ;  %y mad ;fs ;  ,t ;  tyaj ;j py ;  Njf ; f p 
itj;jpUf;fg;gLk;. 
 

,t;tyaj;jpy; rhu;gstpy; Nrjdg;nghUs; cs;slf;fk; FiwthdJ 
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,J jha;g;ghiw nfhz;l tyakhFk;. 

C tyak; 

jha;g;ghiwg; nghUs; mlq;fpa tyak; ,JthFk;. 
 

gpujhd ghiwapy; ,Ue;J cUthfpa jha;g;ghiwg; nghUs; ,q;F fhzg;gLk;. 

,J nufNrhypf; gil vdTk; miof;fg;gLk;. 

R tyak; 

kz;gf;fg; ghu;itapd; tptrha Kf;fpaj;Jtk; (kz;gf;fj; Njhw;wj;ijf; fw;gjd; Kf;fpaj;Jtk;) 

gapupd; Ntu;j;njhFjp tsu;r;rpailAk; Moj;ij mwpa KbAk;  
 

gz;gLj;jy; Moj;ijj; jPu;khdpf;f KbAk; 
 

kz;zpd; Moj;Jf;F Vw;wthW mk;kz;zpy; nra;if gz;zj;jf;f gapiuj; 
jPu;khdpj;jy;. 
 

kz;zpd; tbfhyikg;Gj; jd;ikapid tpsq;fpf; nfhs;tjw;F cjTk;.  
 

epyk; gz;gLj;jYf;fhf nghUj;jkhd cgfuzq;fisj; njupTnra;tjw;F cjTk;. 

kjpg;gPl;L 
tpdhf;fs;  

(1) ghiwfs; thdpiyahyopjypy; nry;thf;Fr; nrYj;Jk; ,urhadf; 
fhuzpfspd; jhf;fj;jpid tpsf;Ff. 


