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\Vk, \Vsz c>s|D kl_ kkVFA \uD luE mBV_ 

\[V^ ks_ >BV|^m. D\[V zAV VA\ 

kkVFA \uD luE mB V>m  >s|m.

>  >MV _m >MBV V > luE \B\V D\[V 

zA > klKD \] |kV, \ gD F]kV, su 

FD xBuElV ~||>_ Vm. *V_ ]B VA\ ][  

> mkVzD  >s|m. m xuKD V >z 

>BV FD \Vkz kw|D t_V kBVzD.
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\V |V|

\V|>_ : (Pollution)
	ehk; thOk; ,lj;jpd; ,aw;gpay;> 

Ntjpapay;> kw;Wk; caphpay; gz;Gfspy; 

Vw;gLk; tpUk;gj;jfhj> caphpfSf;F 

jPq;F tpistpf;Fk; khw;wNk 

‘khRgLjy;” MFk;. ,k;khw;wk; epyk;> 

ePh;> fhw;W vd vy;yh ,lj;jpYk; 

fhzg;gLfpwJ.

\V|mD V^
	R+o;epiy khRghl;bw;Ff; fhuzkhd 

nghUl;fs; khRgLj;Jk; nghUl;fs; 

(Pollutants) vdg;gLfpd;wJ. 

uw_ \V>_
	Rw;Wr;R+oy; khriljy; vd;gJ 

Rw;Wr;R+oy; ghjpg;G miljy; MFk;. 







Rw;Wr;R+oy; vDk; nrhy; nghJthf 

,aw;if R+o;epiyapid tpthpf;Fk; 

nrhy;yhFk;.

,aw;ifr; R+oy; vdg;gLtJ ek;ikr; 

Rw;wpAs;s xl;L nkhj;j capUs;s 

kw;Wk; capuw;w $Wfis Fwpg;gjhFk;.
 

,e;jpahtpy; gy;NtW tpjq;fspy; 

khRf;fs; cUthfpd;wd. mit>

1. fhw;W khriljy;

2. ePh; khriljy;

3. epyk; khriljy;

4. xyp khRghL

5. caphp - kUj;Jtf;fopT khRghL

6. fjphpaf;f khRghL


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1. Vu \V>_
	fhw;wpYs;s khRf;fs; ,aw;if 

ahYk;> kdpjh;fshYk; cz;lhf;fg; 

gLfpd;wd. jPq;F tpistpf;ff;$ba 

nghUl;fs; ntspaplg;gLtjhy; 

fhw;W khrilfpwJ. nghJthf 

,aw;ifapy; ekf;Ff; fpilf;Fk; 

fhw;wpd; jd;ikfs; khRWk; NghJ 

(,aw;gpay;> Ntjpapay; Kiwfshy;) 

mjid fhw;W khRWjy; vd;fpNwhk;.

fhw;W khRghL kf;fspd; 

eytho;tpidg; ghjpf;fpwJ. 

xt;nthUehSk; kdpjd; ruhrhpahf 

2200 Kiw Rthrpf;fpd;whd;. xU 

ehSf;F 16 fpNyh fpuhk; fhw;iw 

Rthrpf;fpwhd;. jPq;F tpistpf;ff; 

$bait thAf;fshfNt my;yJ 

Ez;nghUl;fshfNth ,Uf;fyhk;.

fhw;W khRiljiy ,uz;L 

tiffspy; tifg;gLj;jyhk;. mit>

	,aw;ifapdhy; Vw;gLk; khRghL

	kdpjh;fshy; Vw;gLk; khRghL









(i) BulV_ u|D \VV|
	,aw;ifapdhy; fhw;W khriljy; 

mjpfstpy; fpilahJ. NkYk; 

,it Fiwthd ghjpg;GfisNa 

kdpjh;fspd; MNuhf;fpaj;jpw;Fk;> 

Rw;Wr;R+oy; mikg;gpw;Fk; 

Vw;gLj;JfpwJ.
V^

1.	 vhpkiy ntbg;G  

2.	 fhw;whpg;G    

3.	 kfue;jg; guty; 

4.	 caphpfspd; $l;Lg; nghUl;fs; 

Mtpahjy; cz;lhFk; thA

5.	 mZf;fjph; tPr;R

	,aw;ifapdhy; khrilAk;> fhw;W 

mjpfg; ghjpg;ig cz;lhf;FtJ 

,y;iy.

(ii) \M>V_ u|D \VV|
	kdpjh;fshy; gy;NtW khRghLfs; 

cz;lhfpwJ. kf;fs; njhifg; 

ngUf;fk; mjpfhpf;f mjpfhpf;f 

khRghL mjpfhpj;Jf; nfhz;Nl 

nry;fpwJ.
V^

1.	 thfdq;fspypUe;J ntspNaWk; 

fhh;gd; Gif

2.	 mdy; kpd; epiyaq;fspypUe;J 

ntspNaWk; fhh;gd; Gif

3.	 njhopyfq;fspypUe;J ntspNaWk; 

fhh;gd; Gif

4.	 Rj;jpfhpg;G MiyfspypUe;J 

ntspNaWk; fhh;gd;






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\VV^[ B D s^

fhh;gd; Nkhdhf;irL vhpnghUs; vhpj;jy; kdpj `PNkhFNshgpDs; 

,ize;J fhh;ghf;rp `pNkh 

FNshgpd; Mtjhy; kuzk;. 

fhpa kpy thA (co2) epyf;fhp> ngl;Nuhy;> tpwF 

vhpj;jy;

cyfk; ntg;gkiljy;

iel;u[d; Mf;irL thfdg; Gif mkpy kio

fe;jf-il-Mf;irL fe;jfk; vhpjy; Gw;WNeha;> M];Jkh> fz; 

vhpr;ry;

fhh;gd; Jfs; epyf;fhp vhpjy; fUg;G EiuaPuy; Neha;

FNshNuh GSNuh fhh;gd; 

(CFC)
F s p h ; r h j d g ; n g l ; b 

fiug;ghd;

XNrhd; Xl;il> Gw;WNeha;

kPijy; INrh raidL 

(MIC)
Nghghy;-A+dpad; fhh;igL 

epWtdk;

caph;g;gyp> gpwtp FiwghL
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Vu \VVV_ \M>z 

u|D gm^
	fhw;wpy; cs;s khRf;fis 

Rthrpg;gjd; %yk; kdpjh;fSf;F 

jPq;F tpisfpwJ.

	ePh;> czT kw;Wk; Njhy; %yk; CLUtp 

njhw;WNehia cz;lhf;FfpwJ.

	fhw;wpy; cs;s khRf;fis 

,uj;jf;Foha; kw;Wk; %r;Rf;Foy; 

%yk; cs;Ns Eioe;J kdpjh;fSf;F 

Rthrf; NfhshW> EiuaPuy;> 

xt;thik> ,jaNeha; Nghd;wtw;wpw;F 

fhuzkhfpwJ.

xB Vu \V^

	fe;jf-il-Mf;i]L (SO2)
	iel;u[d; Mf;i]L (NO)
	fhh;gd; NkhNdh Mf;i]L (CO)
fhh;gd; Gif mjpfstpy; ntspNaWk; 

ehLfspy; ,e;jpah 5-tJ ,lj;jpy; 

cs;sJ.

VV_ sm
	cyfpy; epfo;e;j njhopyfg; Nguoptpy;> 

1984-k; Mz;L brk;gh; Nghghy; 

thAf;frpT kpf Nkhrkhd tUe;jjf;f 

epfo;thFk;. ,jpy; 8000 kf;fs; 

caphpoe;jdh;.

Vu \VVV_ u|D 

y\^

1. {V[ |z a
{V[

	tspkz;lyj;jpy; Gtpapd; Nkw; 

gug;gpypUe;J 24-40 fp.kP cauj;jpw;F 



















nky;ypa glykhff; fhzg;gLk; 

XNrhd; glyk; jPik tpistpf;Fk; 

#hpadpd; Gw Cjhf; fjph;fis 

fpufpf;fpwJ.

	XNrhd; vd;gJ fpNuf;fr; nrhy;> 

mjd; nghUs; ‘kzk;’.
Xl;ilg; gug;G 20 kp.r.fp.kP

fz;lwpe;jth; thd; k&k;

fz;lwpe;j ,lk; mz;lhh;bfh

ngah; #l;bath; \hd; gPd;

fz;Lgpbg;G 1984/NASA

302 - 203

XNrhd;

{V[ D ak>V_ u|D 

V]A^

1.	 Neha; vjph;g;G rf;jp FiwT

2.	 fz; Neha;

3.	 Njhy; Gw;WNeha;

FNshNuh GSNuh fhh;gd;: (CFC)
       XNrhd; glyj;ij Fsph;rhjdg; 

nghUl;fspy; gad;gLj;Jk; CFC 
Nrjg;gLj;jp tUfpwJ.

O3+ Clfc-O2+ clo+F
	XNrhd; xU epwKs;s thA (ePy 

epwk;)
t\w

1852-y; Kjd;Kjypy; mkpy kio 

fz;lwpag;gl;lJ. thfdq;fspypUe;J 

tUk; Gif> epyf;fhp vhpf;fg;gLtjd; 

%ykhfTk;> ntspNaWk; fz;Zf;Fj; 







�

AslB_

njhpahj thAf;fs; %yk; mkpy kio 

Vw;gLfpwJ. ,J kpfg;nghpa Rw;Wr;#oy; 

gpur;rpidahFk;.

t\wz V\V kV^

	fe;jf-il-Mf;i]L

	iel;u[d;

	iel;u[d; Mf;i]L







Nkw;fz;l thAf;fs; ePuhtpNahL Nrh;e;J 

Mf;]p[d; kw;Wk; #hpa xspahy; ePh;j;j 

fe;jf kw;Wk; iel;hpf; mkpykhf khWfpwJ. 

,e;jf; fyit kioahFk; NghJ 't 
\w’ vdg;gLfpwJ.

Bu V^
	jP kw;Wk; nghUl;fs; mOFtjhy; 

Vw;gLk; thAf;fs;

gpshq;ld;:

 mkpy kioapdhy; flypYs;s kpf 

Ez;zpa caphpfshd gpshq;ld; caph; 

tho ,ayhJ. kPd; czthd gpshq;ld; 

,y;yhtpl;lhy; fly;tho; caphpdq;fs; 

ghjpf;fg;gLk;. NkYk; czTr; rq;fpypAk; 

ghjpf;fg;gLk;. fly;ntg;gk; mjpfhpj;jhy; 

gtsg;ghiwfspd; tsh;r;rp ghjpf;fg;gLk;.
s^

	kz; mkpykhjy;: kz;zpd; 

rj;J mhpf;fg;gLfpwJ. #o;epiy 

kz;lyk; ghjpf;fg;gLk;> caphpdk; 

nfhy;yg;gLk;.






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	ePh; mkpykhjy;: MW> Fsk; 

mkpyjd;ik miljy;> tpyq;fpdq; 

fspd; XLfs; gytPdk; miljy;> 

ePh;tho; jhtuk;> tpyq;Ffs; ,wj;jy;.

	kdpj eyk; nfLjy;: epyj;jb ePh; 

tPzhjy;> fz;> Njhy; vhpr;ry; 

cz;lhjy;.

	fl;blq;fs; ghjpg;G: Rz;zhk;gpdhy; 

fl;lg;gl;l ghuk;ghpa fl;blq;fs; 

rpijjy;> fl;blq;fs; mhpj;J Nghjy;.

jh[;k`hypd; Nky; mkpykio 

nghoptjhy; mjd; epwk; khwpf; 

nfhz;Nl tUfpwJ.

	fhLfspd; Nky; mkpy kionghopAk; 

NghJ fhLfs; ghjpf;fg;gLfpd;wd. 

	flypd; mkpykiog;nghoptpd; 

fhuzkhf dy \uD 
>\V[ yK^ 70% k 
V^ mope;J tpl;ld.

khz;l;hpay; kw;Wk; tpad;dh xg;ge;jk;:

30 ehLfs; cs;s ,f;$l;lj;jpy; 

FNshNuh ‡G@Nuh fhh;gd; (CFC) 
gad;ghl;bidf; Fiwj;J XNrhd; 

glyj;ij ghJfhg;gJ vd;gJ ,jd; 

Nehf;fk; MFk;.

2.  \V|>_
	tpUk;gj;jfhjg; nghUl;fspd; 

Nrh;f;ifahy; ePhpy; Vw;gLk; ,aw;gpay;> 

Ntjpapay; khw;wq;fspdhy; kdpj 

tho;tpy; ePiu gad;gLj;j Kbahj 

epiy vw;gLkhapd; mjid ePh; 

khRgLjy; vd;fpNwhk;.













 \V|>KV V^ 
1. >VauV a^

	njhopw;rhiyfspypUe;J ntsptUk; 

Rj;jpfhpf;fg;glhj fopTfs; jpdKk; 

ePh; epiyfspy; Nrh;f;fg;gLfpd;wd.

	Mh;nrdpf;> fhl;kpak;> jhkpuk;> 

FNuhkpak;> ghjurk;> Jj;jehfk;> epf;fy;> 

ePhpy; er;Rj; jd;ikia mjpfhpj;J 

kdpj gad;ghl;bw;F Mfhjjhfr; 

nra;fpd;wd.
ttV VF

	[g;ghdpy; 1952-y; ghjurk; ePhpy; fye;J 

kPj;ijy; nkh;Fhp (eQ;R) Mdjhy; ePh; 

tho; caphpdq;fs; ,we;jd	
2. \_ \ A

	tptrha epyq;fspypUe;J ntspNaw;wg; 

gLk; G+r;rpf;nfhy;ypfs; ,urhad 

cuk; fye;j ePh;> fhy;eil fopTfs;> 

fpuhkg;Gw njhopw;rhiy ntspNaw;Wk; 

$l;Lg;nghUs;fs; tptrha ghrd ePh; 

khRgLjYf;F fhuzkhfpd;wd.
3. F a^

	vjph;ghuhj tpjkhf Vw;gLk; 

vz;nza;f;; fg;gy; tpgj;J> 










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vz;nza;f;; fpzWf; frpT> flypd; 

Nkw;gug;ig mRj;jg;gLj;Jfpd;wd. 

,jdhy; fly;ePUk;> fopKfq;fSk; 

khRgl;L fly; caphpdq;fSf;Fg; 

ngUk; jPq;F Vw;gLfpd;wd.	
4. V a^

	rhf;filf; fopTfs; mjpf mstpw;Fg; 

nghUl;fisAk; blh;n[d;L fisAk; 

nfhz;L ,Uf;Fk;.

A+l;NuhgpNf\d; (EUTROPHICATION)
ePhpy; mjpfsT Cl;lr;rj;J mjpfkhfp 

jhtuq;fs; nropj;J tsUk;. ,jdhy; 

ePhpd; Nkw;gug;G KOtJk;> %lg;gl;L ePhpy; 

O2  msT FiwAk;. ,jd; tpisthf 

ePh;tho; tpyq;Ffs; ,wf;fpd;wd. ,J 

A+l;NuhgpNf\d; (EUTROPHICATION) 
vdg;gLk;.

Alagal Bloom: (My;fy; G@k;)

ePh; epiyfspy; mjpfstpy; Mfhaj; 

jhkiu (Icornia) tsh;tjhy; ePh;tho; 

caphpdq;fs; Mf;]p[d; jl;Lghlhy; 

,we;J tpLfpd;wd.
 

 \V|> ||m>_
	mstpw;F mjpfkhfg; gad;gLj;jg; 

gLk; G+r;rpf;nfhy;yp> fisf;nfhy;yp 

kw;Wk; ,urhad cuk; gad;ghl;il 

jtph;f;f Ntz;Lk;. fopT ePhpid 

ePh; epiyfspy; ntspNaw;Wk; Kd; 

Rj;jpfhpf;f Ntz;Lk;. ,JNt fopT 

ePh; Rj;jpfhpg;G vdg;gLk;.

	kf;fs; kj;jpapy; tpopg;Gzh;T 

Vw;gLj;j Ntz;Lk;.







	rl;lg;gbahd eltbf;iffs; vLf;f 

Ntz;Lk;.

3. WD \V|>_
	efuf;fopTfs; Xhplj;jpy; nfhl;lg; 

gLtjhYk;> rhf;fil milgl;L> 

cilgl;L ,Ug;gjhYk;> G+r;rpf; 

nfhy;yp gad;gLj;JtjhYk; 

vz;nza; kw;Wk; vhpnghUs; nfhl;lg; 

gLtjhYk; njhopyff; fopTfs; 

Neubahf kz;zpy; fyg;gjhYk; epyk; 

khrilfpwJ.
>|zD ka^

	tPl;Lf;fopTfis kWgad;ghL kw;Wk; 

kWRow;rp nra;ayhk;. 

	,uhradf; fopTfis kWRow;rp 

%yk; gad;gLj;jyhk;.

4. o \V>_
	kdpjh;fs; my;yJ ,ae;jpuq;fspdhy; 

Vw;gLk; xyp Rw;Wg;Gwr; #oy; 

nray;ghLfSf;F ,ilA+whf 

cs;sJ. kdpj kw;Wk; tpyq;F fspd; 

rkepiyiag; ghjpf;fpwJ. ,jid 

‘xyp khriljy;” vd;fpNwhk;.

	Njitaw;w rg;jk; kdpjh;fsJ 

MNuhf;fpak; kw;Wk; kdepiyia;g 

ghjpf;Fk;. mjpfkhd mOj;jk;> 

glglg;G> Nfl;Fk; jpwd; Fiwjy; 

Nghd;w jPikfis mjpf xyp 

Vw;gLgLj;JfpwJ.
ol[ :

	kdpjdpd; nrtpahy; 20Hz Kjy; 

20,000Hz tiu mjph;ntz;fis 

cila xyp miyfis Nfl;L czu 

KbfpwJ.














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||mD ka^

	gRik kz;lyq;fis cUthf;Ftjd; 

%yk; xyp msitf; Fiwf;fyhk;.

	neLQ;rhiy Xuq;fspYk;> kf;fs; 

$l;lk; mjpfKs;s ,lq;fspYk; 

nlrpgy; kPl;lh; fUtpfisg; 

nghUj;jyhk;.

	tPLfs;> gs;spfs;> kUj;Jtkidfs; 

Nghd;w ,lq;fspy; kjpw;Rtiu xl;b 

kuq;fs; tsh;ffyhk;.

5. cl  \mk a^
	capUf;F Mgj;jhd Neha;fisg; 

gug;gf;$baJ. 

2010-k; Mz;L Vg;uy; khj 

njhlf;fj;jpy; nly;yp kUj;Jtkidapy; 

fjphpaf;f rpfpr;irahfg; gad;gLj;jg; 

gl;l ,ae;jpuj;ij (COBALT– 60A) 
fopTg; nghUl;fs; nfhl;Lk; ,lj;jpw;F 

mDg;gpdh;. fjphpaf;f ,ae;jpuj; jpdhy; 

mq;F Ntiy nra;jth; fSf;F ,wg;G 

Vw;gl;lJ.









6. ]B \VV|
	fjphpaf;fg; nghUl;fshd Nubak;> 

Njhhpak;> ANudpak; Nghd;wtw;why; 

fhw;W> ePh;> epyk; ghjpf;fg;gLfpd;wd.
s^

	caphpdq;fspy; jpBh; khw;wj;ijj; 

(Mutation) J}z;LfpwJ.

	V[EBD  92 vYk;G Gw;WNeha; 

cz;lhf;Fk;.

mNahbd; - 131 - vYk;G k[;i[> 

kz;zPuy; jhf;Fjy; ,uj;jg; Gw;WNeha; 

cz;lhf;Fk;. 









••••••


