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........

	               
  


	            


	  


	 
     



	 		  	 

	 		  	 

	 	 	 

	   


	       


	               
                      
  
      

		    further reference                              
    ,                  


										          
sciencetextbook@gmail.com
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„Ñ≤Ü«∞"≥∞ÿ# Ñ≤Å¡Å∂, ÃÑ·# WzÛ# JO^Œ"≥∞ÿ# Ñ¨@OÖ’ XHõ WÅ∞¡, WO\˜ =ÚO^Œ∞ `À@ 

HõÅ^Œ∞. JO^Œ∞Ö’ q∞=∞‡efl Pâ◊Û~°ºÑ¨iKÕ q+¨Ü«∞O U=∞O>Ë JO^Œ∞Ö’ Ñ¨k [O`«∞=ÙÅ∞ 

^•y L<åfl~Ú. "å\˜x g∞~°∞ QÆ∞iÎOK«QÆÅ~å? 

ÃÑ· Ñ¨@=Ú xs˚= Ñ¨iã¨~°=ÚÖ’ "≥ÚHõ¯Å‰õΩ [O`«∞=ÙÅ‰õΩ =∞^èŒº QÆÅ =∞Oz 

Jq<åÉèÏ= ã¨O|O^è•xfl `≥eÜ«∞KÕã¨∞ÎOk. 
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1.1. P=~°} =º=ã¨÷ (Eco System)

24 =∂iÛ 2010# Ç¨ÏŸã¨∂~°∞ ã¨g∞áê# QÆÅ ‰õΩ=Ú‡_çÑ¨e¡ „QÍ=∞OÖ’H˜ „Ñ¨"ÕtOz# 

U#∞QÆ∞Å#∞, uiy ''ã¨#=∂=Ù J_»qÖ’H˜—— ̀ «iq∞H˘\˜ìi. =¸_»∞ =∞QÆ U#∞QÆ∞Å∞ =∞OQÆà◊"å~°O 

„QÍ=∞OÖ’ „Ñ¨"ÕtOKå~Ú. J@gâßMÏkèHÍ~°∞Å „Ñ¨HÍ~°O =∞OQÆà◊"å~°O L^ŒÜ«∞O =zÛ# P 

U#∞QÆ∞Å =Ü«∞ã¨∞û ^•^•Ñ¨Ù Ñ¨k¿ÇÏ#∞ #∞O_ç W~°"≥· ã¨OIIÅ =∞^èŒºÖ’ LO_»∞#∞.   

PÃÑ· ã¨=∂Kå~°O JOk# "≥O@<Õ lÖÏ¡ J@gâßY JkèHÍi V. QÆ}Ë+¨<£ J^èŒfi~°ºOÖ’ LÑ¨ 

J@g ã¨O~°Hõ∆}ÏkèHÍi V. ~å*ËO„^Œ<£ =∞iÜ«Ú Ç¨ÏŸã¨∂~ü ˆ~O[~ü R. =∂^èÕâ◊fi~°<£ "≥Ú^ŒÅQÆ∞ 

"å~°∞ JHõ¯_ç „Ñ¨*Å ã¨Ç¨Ü«∞O`À @áêHÍÜ«∞Å#∞ HÍÅ∞ã¨∂Î ã¨#=∂=Ù i[~üfi J_»=ÙÅÖ¡’H˜ 

U#∞QÆ∞Å#∞ `«iq∞H˘\˜ìi. 

QÆ_çz# =¸_»∞ #∞O_ç S^Œ∞ <≥ÅÅ∞QÍ J_»q U#∞QÆ∞Å∞ =∂#= x"å™êÖ¡’H˜ „Ñ¨"ÕtOK«_»O 

JÅ"å@∞QÍ =∂i áÈÜ≥∞#∞. D HÍ~°ºOÖ’ U#∞QÆ∞Å∞ Z=iH˜ U Ç¨x HõeyOK«ÖË^Œ∞. P 

=¸_»∞ =∞QÆ U#∞QÆ∞Ö¡’ XHõ\˜ Ñ¨^Œ¿ÇÏ#∞ ã¨OIIÅ =Ü«∞ã¨∞û, q∞QÆ`å Ô~O_»∞ W~°"≥· ã¨OIIÅ 

=Ü«∞ã¨∞ûÖ’x=x JkèHÍ~°∞Å∞ K≥Ñ≤Êi. 

D ã¨=∂Kå~°O "å~åÎ Ñ¨„uHõÖ¡’ „Ñ¨K«∞iOK«|_ç#k. U#∞QÆ∞Å∞ J_»q #∞O_ç „QÍ=∂Ö¡’H˜ ZO^Œ∞‰õΩ 

=ã¨∞Î<åfl~Ú? g\˜H˜ JHõ¯_» Hõey# JO`«~åÜ«∞"Õ∞q∞? 

U#∞QÆ∞Å∞ J_»=ÙÖ¡’ x=ã≤ã¨∞Î#flq. J_»q XHõ P=~°} =º=ã¨÷. J_»=ÙÅ∞ U#∞QÆ∞Å ã¨Ç¨Ï[ x"åã¨ ã¨÷¨÷ÖÏÅ∞. 

„Ñ¨[Å∞ =º=™êÜ«∞O =∞iÜ«Ú W`«~° LÑ¨Ü≥∂QÍÅ H˘~°‰õΩ K≥@¡#∞ #iH˜ J_»=ÙÅ qã‘Î~°‚O#∞ `«yæã¨∞Î<åfl~°∞. 

J_»=ÙÅ qã‘Î~°‚O `«QÆæ_»O =Å# U#∞QÆ∞Å∞ `«=∞ x"åã¨ ã¨÷ÖÏxfl HÀÖ’ÊK«∞#flq. JO^Œ∞=Å¡ Wq J_»=ÙÅ#∞ 

(P=~°} =º=ã¨÷) =^Œe „Ñ¨[Å∞ x=ã≤OK«∞ ã¨÷ÖÏÅ‰õΩ `«~°e =ã¨∞Î<åfl~Ú. 

“Ç¨ÏŸã¨∂~ü ^ŒQÆæ~° =∂#=ÙÅ P"å™êÖ’¡H˜  

U#∞QÆ∞Å∞ „Ñ¨"ÕtOK≥#∞.”
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r= JOâ◊=ÚÅ∞ xs˚= JOâ◊=ÚÅ∞

"≥ÚHõ¯Å∞  [O`«∞=ÙÅ∞  =∞$uÎHõ QÍe  h~°∞  ã¨∂~°ºHÍOu

P=~°} =º=ã¨÷

r= ã¨=Ú^•Ü«∞O, "åx xs˚=   "å`å=~°}O`À 

HõÅã≤ rqã¨∂Î P=~°} =º=ã¨÷ (eco-system) #∞ 

U~°Ê~°K«∞#∞. 

P=~°} =º=ã¨÷Å∞ ã¨Ç¨Ï[ ã≤^ŒÌ"≥∞ÿ#q QÍ#∂, 

ÖË^• Hõ$„u=∞"≥∞ÿ#q QÍ#∂, LO_»=K«∞Û#∞. 

H˘Å#∞, Ñ¨zÛHõ |Ü«∞à◊√§, J_»q, ã¨~°ã¨∞û, 

Z_®i "≥Ú^ŒÅQÆ∞#q ã¨Ç¨Ï[ P=~°} =º=ã¨÷Å‰õΩ 

L^•Ç¨Ï~°}Å∞. PˆHfiiÜ«∞O, L^•º#=#O (park), 
=iá⁄ÖÏÅ∞, "≥Ú^ŒÅQÆ∞#q Hõ$„u=∞ P=~°} 

=º=ã¨÷‰õΩ L^•Ç¨Ï~°}Å∞. 

P=~°} =º=ã¨÷Ö’x JOâßÅ∞

P=~°} =º=ã¨÷ Ô~O_»∞ „Ñ¨^è•# JOâßÅ#∞ 

HõeyÜ«Ú#flk. Jq r= (biotic) =∞iÜ«Ú xs˚= 

(abiotic) JOâßÅQÆ∞#∞. 

r"åOâßÅ∞ (Biotic Components)
r"åOâßÅ∞ „Ñ¨^è•#OQÍ =¸_»∞ ~°HÍÅ∞QÍ 

=sæHõiOK«|_ç#q.   

1. �L`«ÊuÎ ^•~°∞Å∞ (Producers): L`«ÊuÎ 

^•~°∞Å∞ J#∞#q P‰õΩÑ¨K«Ûx "≥ÚHõ¯Å∞. 

Wq H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ ^•fi~å 

`«=∞‰õΩ HÍ=Åã≤# PÇ¨~åxfl ̀ å"Õ∞ ̀ «Ü«∂~°∞             

KÕã¨∞H˘O\Ï~Ú. 

2. �qxÜ≥∂QÆ^•~°∞Å∞ (Consumers) :  
qxÜ≥∂QÆ^•~°∞Å∞ J#∞#q [O`«∞=ÙÅ∞. Wq 

"≥ÚHõ¯Å∞, [O`«∞=ÙÅÃÑ· PÇ¨~°O H˘~°‰õΩ 

P^è•~°Ñ¨_»∞#∞.   
3. �qzÛ#flHÍ~°∞Å∞ (Decomposers) : xs˚= 

Ñ¨^•~åúÅÃÑ· â◊H˜Î H˘~°‰õΩ P^è•~°Ñ¨_ç Yx[               

Å=}ÏÅ#∞ =∞$uÎHõ‰õΩ KÕ~°∞Û r=~åâ◊√Å∞ 

qzÛ#fl HÍ~°∞Å∞.   			 

L^•. ÉÏH©ìiÜ«∂ =∞iÜ«Ú Ñ¶¨OÔQ·.

xs˚"åOâßÅ∞ (Abiotic Components)
=∞\˜ì, h~°∞, QÍe, LëÈ‚„QÆ`«, ã¨∂~°ºHÍOu, 

QÍeÖ’ `Õ=∞ "≥Ú^ŒÅQÆ∞ Ñ¨iã¨~° HÍ~°HÍÅ∞ gxÖ’ 
KÕ~°∞#∞. 
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1. Ñ¨zÛHõ |Ü«∞à◊§Ö’ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞

    =i (L`«ÊuÎ^•~°∞Å∞)   K«∞OK≥Å∞Hõ (âßMÏÇ¨i)     áê=Ú (=∂O™êÇ¨i)	  „QÆ^Œú (J„QÆ 

=∂O™êÇ¨i)

1.2.  PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞  (FOOD CHAIN)
Jxfl r=~åâ◊√Å‰õΩ ã¨∂~°∞º_»∞ x~°O`«~° â◊H˜Î =¸ÖÏ^è•~°O. P‰õΩ Ñ¨K«Ûx "≥ÚHõ¯Å∞ ã¨∂~°ºHÍOux 

fã¨∞H˘x H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ ^•fi~å HÍ~°ƒ<£–_≥·–PÔH·û_»∞ =∞iÜ«Ú h\˜x PÇ¨~°OQÍ =∂~°∞Û#∞. 

„áê^èŒq∞Hõ qxÜ≥∂QÆ ^•~°∞Å∞ "≥ÚHõ¯Å#∞ ux#Ñ¨Ù_»∞ "å\˜Ö’x â◊H˜Î [O`«∞=ÙÅ‰õΩ |kbJQÆ∞#∞. D 

„áê^äŒq∞Hõ qxÜ≥∂QÆ ^•~°∞Å#∞, kfifÜ«∞ qxÜ≥∂QÆ ^•~°∞Å∞ PÇ¨~°OQÍ fã¨∞H˘O^Œ∞~°∞. D kfifÜ«∞ 

qxÜ≥∂QÆ^•~°∞Å#∞ `«$fÜ«∞ qxÜ≥∂QÆ^•~°∞Å∞ PÇ¨~°OQÍ fã¨∞H˘O^Œ∞~°∞. W=fi|_ç# P=~°} =º=ã¨÷Ö’ 

r=~åâ◊√Å∞ u#_»=Ú ÖË^• u#|_»_»O [~°∞QÆ∞#∞. â◊H˜Î „Ñ¨"åÇ¨ÏO UHõkâ◊Ö’ XHõ r=~åt #∞O_ç =∞iÜ≥ÚHõ 

r=~åtH˜ „Ñ¨=Ç≤ÏOK«∞@#∞ 'PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞— JO^Œ∞~°∞. 

1. _______________

2. _______________

3. _______________

(( „H˜Ok Ñ¨\Ïxfl Ñ¨ije™êÎ#∞.

(( JO^Œ∞Ö’ =¸_»∞ ã¨r=, Ô~O_»∞ xs˚= HÍ~°HÍÅ#∞ QÆ∞iÎ™êÎ#∞.

(( =¸_»∞ Ñ¨‰õ∆ΩÅ ¿Ñ~°¡#∞ „"å™êÎ#∞.

Hõ$`«º=Ú  1.1	   <Õ#∞ KÕ™êÎ#∞
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g∞‰õΩ `≥Å∞™ê

PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Ö’x XHõ eO‰õΩ `≥y#, 

^•x Ñ¶¨e`«OQÍ XHõ *Ïu qÅ∞Ñ¨ÎO 

K≥O^Œ∞#∞.	  

PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Ö’, „Ñ¨u r= 

~åâ◊√Å ã¨=¸Ç¨Ï=Ú XHõ „Ñ¨`ÕºHõ ™ê÷<åxfl 

P„Hõq∞OK«∞H˘#∞#∞. PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Ö’ 

r=~åâ◊√Å „Ñ¨`ÕºHõ ™ê÷<åxfl 'áÈ+¨Hõ ™ê÷~Ú— 

(trophic level) JO^Œ∞~°∞. 

„áê^äŒq∞Hõ áÈ+¨Hõ ™ê÷~ÚÖ’ L`«ÊuÎ ̂ •~°∞Å∞ HõÅ=Ù. 

âßHÍÇ¨~°∞Å∞ kfifÜ«∞áÈ+¨Hõ ™ê÷~ÚH˜K≥Ok#q. 

`«$fÜ«∞ áÈ+¨Hõ ™ê÷~ÚÖ’ =∂O™êÇ¨~°∞Å∞, <åÅæ= 

áÈ+¨Hõ ™ê÷~ÚÖ’ J„QÆ=∂O™êÇ¨~°∞Å∞ HõÅ=Ù. 

J„QÆ =∂O™êÇ¨i 	

(„QÆ^ŒÌ)

=∂O™êÇ¨i 	

(áê=Ú)

âßMÏÇ¨i 		

(K«∞OK≥Å∞Hõ)

L`«ÊuÎ ^•~°∞Å∞		

("≥ÚHõ¯Å∞)

<åÅæ= áÈ+¨Hõ 

™ê÷~Ú

`«$fÜ«∞ áÈ+¨Hõ 

™ê÷~Ú

kfifÜ«∞ áÈ+¨Hõ 

™ê÷~Ú

„áê^äŒq∞Hõ áÈ+¨Hõ 

™ê÷~Ú

	 Ñ¨zÛHõ 				    lOHõ					     Ñ¨Ùe 

	 (L`«ÊuÎ ^•~°∞Å∞) 		  (âßMÏÇ¨i)				    (=∂O™êÇ¨i)

2. J_»qÖ’ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞

3. H˘Å#∞Ö’ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞

=$Hõ∆ Ñ¨¡=Hõ=Ú    H©@Hõ=Ú      z#flKÕÑ¨          ÃÑ^ŒÌKÕÑ¨       =∂#=Ù_»∞
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1.3. PÇ¨~° (=Å) *ÏÅHõO  (FOOD WEB)

Ñ¨@=Ú PÇ¨~° *ÏÅHõO (=Å) 
=i

H©@Hõ=Ú

H©@Hõ=Ú

q∞_»∞`«

ZÅ∞Hõ

"Õ∞Hõ 

HÀ_ç

HõÑ¨Ê

‰õΩO^ÕÅ∞

áê=Ú

„QÆ^Œú

W=fi|_ç# P=~°} =º=ã¨÷Ö’ XHõ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞ =∂„`«O q_çQÍ LO_»^Œ∞. XHõ [O`«∞=Ù XHõ\˜ 

Hõ<åfl Z‰õΩ¯= ~°HÍÅ PÇ¨~åÅ#∞ u#∞#∞. L^•Ç¨Ï~°}‰õΩ „QÆ^ŒÌ ‰õΩO^ÕÅ∞#∞, K«∞OK≥Å∞Hõ ÖË^• áê=Ú#∞ 

u#∞#∞. J^Õq^èŒ=ÚQÍ XHõ áê=Ú, ZÅ∞Hõ ÖË^• HõÑ¨Ê#∞ u#∞#∞. HÍ=Ù# J<ÕHõ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Å∞ 

XHõ^•x`À XHõ\˜ HõÅã≤ Ü«ÚO_»∞#∞. 

D q^èŒOQÍ XHõ ̂ •x`À XHõ\˜ HõÅã≤ Ü«ÚO_»∞ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Å<Õ 'PÇ¨~°*ÏÅHõO— (PÇ¨~°=Å) JO^Œ∞~°∞. 

1.4.  â◊H˜Î „Ñ¨"åÇ¨ÏO  (FLOW OF ENERGY)

Jxfl r= ~åâ◊√Å‰õΩ ã¨∂~°∞º_»∞ XHõ x~°O`«~° "≥∞ÿ# â◊H˜Î =¸ÖÏ^•~°O. "≥Ú^Œ@ ã¨∂~°º â◊H˜Î, 

ã¨∂~°∞º_»∞ #∞O_ç Éèí∂ ̀ «Å=ÚÃÑ· Ñ¨_»∞#∞. P‰õΩ Ñ¨K«Ûx "≥ÚHõ¯Å∞ ™œ~°â◊H˜Îx „QÆÇ≤ÏOz ̂ •xx ~°™êÜ«∞# 

â◊H˜Î (PÇ¨~°=Ú)QÍ =∂~°∞Û#∞. 

â◊H˜Î XHõ áÈ+¨Hõ ™ê÷~Ú #∞O_ç =∞iÜ≥ÚHõ áÈ+¨Hõ ™ê÷~ÚH˜ =∂~°∞#Ñ¨Ù_»∞ „Hõ=∞ „Hõ=∞OQÍ `«QÆ∞æ`«∞Ok. 

D â◊H˜Î „Ñ¨"åÇ¨ÏO ZÅ¡Ñ¨C_»∂ XHõ kâ◊Ö’ =∂„`«"Õ∞ [~°∞QÆ∞#∞. 

Hõ$`«º=Ú  1.2	   <Õ#∞ KÕ™êÎ#∞

<Õ#∞  HÍÜ«∞QÆ∂~°Å∞ ÖË^• =∂Oã¨=Ú u<Õ"å_≥·`Õ U áÈ+¨Hõ ™ê÷~ÚH˜ K≥Ok# "å_À Hõ#∞Q˘O\Ï#∞. 

<Õ#∞ =∞iH˘xfl PÇ¨~° Q˘Å∞ã¨∞Å#∞ K«∞Hõ¯Å w`«Å`À  K«∂Ñ≤™êÎ. 

=∂#=Ù_»∞
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1.5. r=ã¨=Ú^•Ü«∞=ÚO (BIOME)

Jxfl r= ~åâ◊√Å∞ â◊H˜Îx ã¨∂~°∞ºx #∞O_ç „Ñ¨`«ºHõ∆OQÍ<À, ÖË^• Ñ¨~ÀHõ∆OQÍ<À á⁄O^Œ∞K«∞<åflÜ«∞x =∞#‰õΩ 

`≥Å∞ã¨∞. HÍx, =∞#ÃÑ· ã¨∂~°∞º_»∞ U^≥·<å „Ñ¨ÉèÏ"åxfl K«∂Ñ¨Ù`«∞<åfl_®? J=Ù#∞. Éèí∂q∞ ã¨∂~°∞ºx K«∞@∂ì 

u~°∞QÆ∞@=Å# XHõ ^Õâ◊Ñ¨Ù j`À+¨‚ã≤÷u ÃÑ· ã¨∂~°∞ºx „Ñ¨ÉèÏ==Ú HõÅ^Œ∞. g∞~°∞ WO`«‰õΩ =ÚO^Õ P=~°} 

=º=ã¨÷ QÆ∞iOz K«kqÜ«Ú<åfl~°∞. P=~°} =º=ã¨÷ J#∞#k z#flkQÍ<À ÖË^• ÃÑ^ŒÌkQÍ<À LO_»∞#∞. 

J<ÕHõ z#fl P=~°} =º=ã¨÷Å∞ Hõeã≤ XHõ ÃÑ^ŒÌ Éè∫QÀoHõ „áêO`åxfl U~°Ê~°K«∞#∞. nxÃÑ· qq^èŒ =$Hõ∆, 

[O`«∞ã¨=Ú^•Ü«∂Å∞ P^è•~°Ñ¨_çÜ«ÚO_»∞#∞. J^Õ ã¨=∞Ü«∞OÖ’ D Éè∫QÀoHõ „áêO`«O XˆH q^èŒ"≥∞ÿ# 

j`À+¨‚ã≤÷ux HõeyÜ«ÚO_»∞#∞. W@∞=O\˜ qâßÅ"≥∞ÿ# Éè∫QÀoHõ „áêO`«=Ú<Õ r= ã¨=Ú^•Ü«∞O  JO^Œ∞~°∞. 

Z_®~°∞Å∞

L+¨‚=∞O_»Å =~å¬~°}ÏºÅ∞ 

ã¨=<åflÅ∞

Ñ¨~°fi`åÅ∞ 

@O„_® 

 >ˇÿQÍ

ã¨=∞j`À+¨‚ J_»=ÙÅ∞

      ã¨=∞j`À+¨‚ Ñ¨zÛHõ |Ü«∞à◊√§  

1.5.1. qq^èŒ r= ã¨=Ú^•Ü«∂Å∞ (J_»=ÙÅ ~°HÍÅ∞)

j`À+¨‚ã≤÷u =∞iÜ«Ú Jq J=∞iÜ«ÚO_»∞ JH∆ÍOâ◊, n~å…Oâ◊ ˆ~YÅ 

P^è•~°OQÍ Éèí∂q∞ ÃÑ· ÃÑ‰õΩ¯ r= ã¨=Ú^•Ü«∂Å#∞ (Biomes) K«∂_»=K«∞Û#∞. 

g\˜ÃÑ· x=ã≤OK«∞ (Flora) =$Hõ∆ =∞iÜ«Ú [O`«∞ ã¨=Ú^•Ü«∂Å <å^è•~°OQÍ 

r= ã¨=Ú^•Ü«∂Å∞ J<ÕHõ ~°HÍÅ∞QÍ =sæHõiOK«|_ç#q.  

1) L+¨‚ =∞O_»Å =~å¬~°}ÏºÅ∞ (Tropical Rain Forest) : W@∞=O\˜ 

J_»=ÙÅ∞ Éèí∂=∞^èŒº ˆ~Y‰õΩ, ^ŒQÆæ~°QÍ QÆÅ ^ŒH˜∆} J"≥∞iHÍ, P„Ñ¶≤HÍ,  

WO_À<Õ+≤Ü«∂ÅÖ’ Hõ#|_»∞#∞. WHõ¯_» "å`å=~°}O "≥K«ÛQÍ LO_»∞#∞. 

(20oC-25oC) ã¨O=`«û~°=Ú#‰õΩ ã¨∞=∂~°∞ 190cm JkèHõ =~°¬áê`«=Ú 

‰õΩiÜ«Ú#∞ WO_çÜ«∂ Ö’ JO_»=∂#∞ =∞iÜ«Ú xHÀÉÏ~°∞ n=ÙÅ∞, 

Ñ¨@=Ú 1.1  

\L+¨‚ =∞O_»Å =~å¬~°}ÏºÅ∞

Hõ$`«º=Ú  1.3	    =∞#O KÕ^•ÌO.

`«~°QÆux #Å∞QÆ∞~°∞ ÖË^• S^Œ∞QÆ∞i`À ‰õÄ_ç# [@∞¡QÍ qÉèílOK«∞H˘O^•=Ú. „Ñ¨u [@∞ì 

XHõ r= ã¨=Ú^•Ü«∞O (|Ü≥∂"£∞)#∞ ZOK«∞H˘x JO^Œ∞Ö’x j`À+¨‚ã≤÷u, "≥ÚHõ¯Å∞(flora), 

[O`«∞=ÙÅ(fauna) QÆ∞iOz K«iÛ^•ÌO.
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HõxÑ≤OK«∞#∞. ã¨O=`«û~åxH˜ =~°¬áê`«O 25 cm 

#∞O_ç 100 cm QÍ LO_»∞#∞. Wq KåÖÏ f„="≥∞ÿ# 

Ô~O_»∞ á⁄_ç |∞∞`«∞=ÙÅ#∞ HõeyÜ«ÚO_»∞#∞.

Wq "Õ_çQÍe`À ‰õÄ_ç# ZO_®HÍÅ=Ú#∞, K«e`À 

‰õÄ_ç# j`åHÍÅ=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞.         

WO_çÜ«∂Ö’ L`«Î~° „Ñ¨^ÕâòÖ’ g\˜x K«∂_»=K«∞Û#∞. 

5) P‰õΩ~åÅ∞Û J_»=ÙÅ∞ (Deciduous 
Forests): gxx L`«Î~° J"≥∞iHÍ, `«∂~°∞Ê 

Pã≤Ü«∂, =∞iÜ«Ú S~ÀáêÅÖ’ K«∂_»=K«∞Û#∞. 

Ñ¨@=Ú 1.2. Z_®~°∞Å∞

Ñ¨_»=∞\˜ Hõ#∞=∞Å∞, J™êûO =∞iÜ«Ú Ñ¨tÛ=∞ 

ÉˇOQÍÅ∞Ö’ W@∞=O\˜ J_»=ÙÅ∞ HõÅ=Ù.   
2)	 ã¨=<åflÅ∞ (Savannah): Wq ^ŒH˜∆} 

P„Ñ¶≤HÍ, Ñ¨_»=∞\˜ P¢¿ãìeÜ«∂, "åÜ«∞=º WO_çÜ«∂, 

=∞iÜ«Ú `«∂~°∞Ê   áêH˜™êÎ<£ÅÖ’ HõÅ=Ù. WHõ¯_» 

QÆÅ"å~°∞  á⁄_ç "å`å=~°}=Ú, `«_ç               

"å`å=~°}O`À =∂i =∂i =K«∞Û@#∞ 

J#∞Éèíq™êÎ~°∞. ã¨O=`«û~åxH˜ 25 cm =~°¬áê`«O 

LO_»∞#∞. `«~°∞K«∞QÍ "Õã¨q HÍÅOÖ’ J_»qÖ’ 

=∞O@Å∞ U~°Ê_»∞#∞. WO_çÜ«∂Ö’ ã¨=<åflÅ∞ 

hÅyi, HÍj H˘O_»Å∞ =∞iÜ«Ú <åQÍ H˘O_»ÅÖ’ 

Hõ#|_»∞#∞. 

3) Z_®~°∞Å∞ (Deserts): Wq P„Ñ¶≤HÍ, 

J"≥∞iHÍÖ’ QÆÅ Pi*’<å, "≥∞H˜ûHÀÖ’ QÆÅ 

"≥∞H˜ûHÍ<£ Ö’ Hõ#|_»∞#∞. Ñ¨QÆÅ∞ "Õ_çQÍ#∂, 

~å„`«∞Å∞ K«Å¡QÍ#∂ LO_»∞#∞. ã¨O=`«û~° =~°¬áê`«O 

25cm HõO>Ë `«‰õΩ¯=QÍ LO_»∞#∞. WO_çÜ«∂Ö’ 

~å[™ê÷<£Ö’ (`å~ü Z_®i) HõÅ^Œ∞. 

4) ã¨=∞j`À+¨‚ Ñ¨zÛHõ |Ü«∞à◊√§ (Temperate 

Grassland): Wk L`«Î~° =∞iÜ«Ú ^ŒH˜∆} 

J"≥∞iHÍÖ’ =∞iÜ«Ú S~åáÈÖ’x H˘xfl ÉèÏQÍÅÖ’ 

WK«Û@ =~°¬áê`«=Ú 75 #∞O_ç 100 cm =~°‰õΩ 

LO_»∞#∞. WK«Û@ `«‰õΩ¯= K«eHÍÅO   q∞`«"≥∞ÿ#   

"å`å=~°}O   LO_»∞#∞. WO_çÜ«∂Ö’  Ñ¨O*Ï|∞, 

`«q∞à◊<å_»∞, L`«Î~°„Ñ¨^Õâò, cÇ¨~ü, Xi™êû =∞iÜ«Ú 

=∞^èŒº „Ñ¨^ÕâòÖ’ g\˜x K«∂_»=K«∞Û#∞. 

6) ã¨∂k P‰õΩ J_»=ÙÅ∞ (Taiga): Wq 

ÔH#_®, S~Àáê =∞iÜ«Ú ~°ëêºÅÖ’ HõÅ=Ù. g\˜<Õ 

'ÉÁiÜ«∞Öò J_»=ÙÅ∞— (Boreal Forest) Jx 

JO^Œ∞~°∞. WK«Û@ "å`å=~°}=Ú, `«‰õΩ¯= HÍÅO  

K«Å¡x ZO_® HÍÅO QÍ#∞, JkèHõ HÍÅO =∞OK«∞`À 

‰õÄ_ç# j`åHÍÅOQÍ LO_»∞#∞. ã¨O=`«û~° =~°¬áê`«O 

20cm #∞O_ç 60cm =~°‰õΩ LO_»∞#∞. KåÅ=~°‰õΩ 

=∞OK«∞ =∞iÜ«Ú =∞OK«∞QÆ_»¤Å`À HõÑ¨Ê|_ç 

Ü«ÚO_»∞#∞. Wq WO_çÜ«∂Ö’x Ç≤Ï=∂K«Öò„Ñ¨^Õâò, 

Ñ¨O*Ï|∞ =∞iÜ«Ú HÍj‡~°∞ÅÖ’ HõÅ=Ù. 

7) @O„_® (^èŒ$= „áêO`« J_»=ÙÅ∞): Wk 

L`«Î~å~°úQÀà◊OÖ’ =∞OK«∞`À HõÑ¨Ê|_ç# =∞OK«∞ 

k|ƒÅ‰õΩ ^ŒH˜∆}OQÍ HõÅ^Œ∞. WK«Û@ 25cm 

=~°¬áê`«"Õ∞ L#flÑ¨Ê\˜H© WK«Û@ x~°O`«~°O =∞\˜ì 

Ju j`«ÅOQÍ LO_»∞#∞.WK«Û@"å`å=~°}O Ju 

K«Å¡QÍ, K«Å¡x QÍe`À‰õÄ_çÜ«ÚO_»∞#∞. WHõ¯_» 

LëÈ‚„QÆ`« 10oC HõO>Ë `«‰õΩ¯=QÍ LO_»∞#∞. 

g\˜x WO_çÜ«∂Ö’ Ç≤Ï=∂ÅÜ«∂ÅÖ’ =∂„`«"Õ∞ 

K«∂_»QÆÅ=Ú. 

1. �#^Œ∞Å∞ U~°Ê_»∞@‰õΩ J_»=ÙÖË P^è•~ÍÅ∞ 

2. Wq  =~°¬áê`åxfl  Z‰õΩ¯=  KÕÜ«Ú#∞.

3. =∞\˜ìHÀ`«#∞, "≥Å∞¡=Å#∞ JiHõ@∞ì#∞. 

4. [O`«∞=ÙÅ‰õΩ x"åã¨ ã¨÷ÅOQÍ LO_»∞#∞. 

5. �„Ñ¨Hõ$uÖ’ PH˜û[<£, HÍ~°ƒ<£–_≥·–PÔH·û_£ Å#∞ 

ã¨=∞`å ã≤÷uÖ’ LOK«∞#∞. 

J_»=ÙÅ∞ ÉèíQÆ=O`«∞x "≥Ú^Œ\˜ PÅÜ«∂Å∞, Wq 

=∞# x`«º rq`«OÖ’ „Ñ¨=ÚY áê„`« =Ç≤ÏOK«∞#∞.

1.5.2. J_»=ÙÅ =ÚYº`«fi=Ú

g∞‰õΩ `≥Å∞™ê

=# =∞Ç¨ÏŸ`«û=O J#∞#k "≥ÚHõ¯Å∞<å@∞ 

Ñ¨O_»∞QÆ. nxx =∞# ^Õâ◊OÖ’ EÖˇ· <≥ÅÖ’ 

[~°∞Ñ¨ÙH˘O^Œ∞=Ú. „Ñ¨[Ö’¡ J_»=ÙÅ#∞ 

ã¨O~°H˜∆OK«∞H˘#=Åã≤# HÀiHõ#∞ HõeæOK«∞@ 

nx L^Õúâ◊=Ú. 
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1.5.3. qq^èŒ =$Hõ∆,  [O`«∞ ã¨=Ú^•Ü«∂Å∞  (DIFFERENT FLORA  AND FAUNA)

r= ã¨=Ú^•Ü«∞O (biome)  qq^èŒ ~°HÍÅ "≥ÚHõ¯Å∞ =∞iÜ«Ú [O`«∞=ÙÅ#∞ Hõey Ü«ÚO_»∞#∞. qq^èŒ 

"å`å=~°} Ñ¨iã≤÷`«∞Å=Å¡  qq^èŒ r= ã¨=Ú^•Ü«∂ÅÖ’ (biomes)  LO_»∞ "≥ÚHõ¯Å∞ (flora), [O`«∞=ÙÅ∞ 

(Fauna)Ñ¨ÓiÎQÍ "Õ~°∞Ñ¨_çÜ«ÚO_»∞#∞. qq^èŒ r= ã¨=Ú^•Ü«∂ÅÖ’ LO_»∞ "≥ÚHõ¯Å∞, [O`«∞=ÙÅ∞ H˜O^Œ 

W=fi|_ç#q. „Ñ¨Ñ¨OK«OÖ’ JkèHõ =$Hõ∆ [O`«∞*Ï`«∞Å#∞ Hõey# 12 JuÃÑ^ŒÌ r="≥·q^èŒº ˆHO„^•ÅÖ’ =∞# 

ÉèÏ~°`« ^Õâ◊O XHõ\˜. 

=. 

ã¨.

r= 

ã¨=Ú^•Ü«∞=Ú
"≥ÚHõ¯Å∞ [O`«∞=ÙÅ∞

1. L+¨‚ =∞O_»Å   

=~å¬~°}º=Ú 

>Ë‰õΩ, ~°|ƒ~°∞ =O\˜ Z`≥·Î# 

K≥@∞¡ ÃÑ^ŒÌ fQÆÅ∞ (lianes), 
=$H∆ÀÑ¨r=ÙÅ∞, PÔ~¯_£Å∞, ÃÑ¶~°∞flÅ∞

âßMÏ Ç¨~°∞Å∞, H©@HÍÅ∞, ~À_≥O@∞¡, 

HÀ`«∞Å∞, QÆaƒÖÏÅ∞, Ñ¨‰õ∆ΩÅ∞, ÃÑ^ŒÌ 

Ñ≤Å∞¡Å∞, áê=ÚÅ∞. 

2. ã¨=<åfl Ñ¨zÛHõ |Ü«∞à◊√§ Ñ¨‰õ∆ΩÅ∞, HõOQÍ~°∞Å∞, ã≤OÇ¨Å∞, HõOK≥~°         
QÍ_ç^ŒÅ∞, z~°∞`«, U#∞QÆ∞Å∞, l~åÑ¶‘Å∞, 
K≥^ŒÅ∞ Ñ¨Ù~°∞QÆ∞Å∞, (Termites) 

3. Z_®i ~°ã¨Éèíi`« "≥ÚHõ¯Öˇ·# <åQÆ*ˇ=Ú_»∞, 
`«∞=∞‡, lÖË¡_»∞, Y~°∂˚~° "≥ÚII#q. 

zOHÍ~å, |Å∞¡Å∞, `Õà◊√§, XO>ˇÅ∞

4. ã¨=∞j`À+¨‚ Ñ¨zÛHõ 
"≥∞ÿ^•<åÅ∞

|Ç¨ï "åi¬Hõ Ñ¨zÛHõ |Ü«∞Å∞§ `À_Õà◊√§, J_»q Z#∞=ÚÅ∞ (^Œ∞#flÅ∞) 

L`«Î~° J"≥∞iHÍ `À_ÕÅ∞ (Coyotes) 
H˘=Ú‡Å∞QÆÅ lOHõ, H©@HÍÅ∞ "≥ÚIIq. 

5. P‰õΩ ~åÅ∞Û 

J_»=ÙÅ∞

FH±, =∂Ñ≤Öò, "≥∂ã¨<£, `«∞=∞‡, 
ÃÑ¶·<£, Ñ¶≤~ü

L_»∞`«, #Å¡ ZÅ∞QÆ∞|O@∞, ‰õΩ=∞‡i 

Ñ¨Ù~°∞QÆ∞, Ñ¨‰õ∆ΩÅ∞, z#fl H©∆~°^Œ=ÚÅ∞. 

6. ã¨∂k P‰õΩ 

J_»=ÙÅ∞ (Taiga)
„ã¨∂Êãπ (Spruce) Ñ¶≤~ü, ÃÑ¶·<£, 

JãπÃÑ<£, a~üÛ, qÖ’¡ãπ, "≥∂ã¨<£, 

Öˇ·ÔH#∞¡, tbO„^•Å∞ 

=Úà◊§ Ñ¨Ok, Z„~° L_»∞`«Å∞, ‰õΩO^ÕÅ∞,          

`À_Õà◊√§, H©@HÍÅ∞, "≥ÚIIq. 

7. @O„_® Ãã_£˚, "≥_»Öˇ·Ê# P‰õΩÅ QÆÅ    

QÆ∞ÖÏ‡Å∞, Öˇ·ÔH#∞¡

lOHõÅ∞, QÆ∞_»¡QÆ∂|Å∞, #Hõ¯Å∞, `À_

Õà◊√§, =Åã¨Ñ¨‰õ∆ΩÅ∞, ^èŒ$=Ñ¨Ù ZÅ∞QÆ∞|O@∞¡, 

ÃÑOyfi#∞¡ 

L`«Ê<åflÅ#∞ "å\˜ LÑ¨Ü≥∂QÍÅ`À [`«Ñ¨~°∞™êÎ.

1. HõÅÑ¨ ÃÑxûÅ∞

2. x"åã¨=Ú (P"åã¨=Ú) "ÕÑ¨

3. ã¨Ow`«=Ú H˘Ü«∞º

4. Ñ¨x=Ú@∞ì HÍÑ¶‘

5. B+¨^èŒ=Ú g}

6. áêhÜ«∞=Ú `å\˜ P‰õΩÅ∞

Hõ$`«º=Ú  1.4	    <Õ#∞ KÕ™êÎ#∞ Hõ$`«º=Ú  1.5	  <Õ#∞ KÕ™êÎ#∞

    J_»=ÙÅ x~°∂‡Å#‰õΩ(deforestation) 

ã ¨O|OkèOz# áÈã ¨ ì~ ü  (JuH˜OK«∞ 

HÍy` «=Ú), Ö’QÀ( logo) , ™È ¡Q Æ< £   

(slogan),   Hõ~°Ñ̈„`åÅ#∞ ̀ «Ü«∂~°∞KÕ™êÎ#∞
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1. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=ÚÅ#∞ Z#∞flH˘#∞=Ú :-

a) J_»q J#∞#k__________ #∞ Z‰õΩ¯=QÍ QÆÅ „áêO`«=Ú. (K≥@∞¡ / Ñ¨zÛHõ)

b) __________ „Ñ¨Hõ$u P=~°} =º=ã¨÷‰õΩ L^•Ç¨Ï~°}  (=i á⁄ÖÏÅ∞ / Z_®~°∞Å∞)

c) �PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Ö’x `«$fÜ«∞ áÈ+¨Hõ ™ê÷~Ú__________   (âßHÍÇ¨i / =∂O™êÇ¨i)

d) �J<ÕHõ PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞Å∞ XHõ ̂ •x`À XHõ\˜ HõÅã≤ Ü«ÚO_»∞@#∞ __________ JO^Œ∞~°∞.  

(PÇ¨~°*ÏÅHõO (=Å) / PÇ¨~° K«„HõO)

e) �=#=∞Ç¨ÏŸ`«û= k<À`«û"åxfl ..................... <≥ÅÖ’ [~°∞Ñ¨ÙH˘O\Ï=Ú. (E<£ / EÖˇ·)

2. H˜Ok Ñ¨^•Å#∞ „Hõ=∞ Ñ¨~°z PÇ¨~° Q˘Å∞ã¨∞#∞ `«Ü«∂~°∞ KÕÜ«Ú=Ú.  

(a) áê=Ú,  K«∞OK≥Å∞Hõ, =i, „QÆ^ŒÌ, q∞_»∞`«

     _________ > _________ > _________ > _________ > _________ 

(b) =∂#=Ù_»∞, ÃÑ^ŒÌKÕÑ¨, =$Hõ∆ Ñ¨¨¡=HõO, z#flKÕÑ¨, H©@HÍÅ∞

     _________ > _________ > _________ > _________ > _________

3.

  (a) ÃÑ· ÃÑ>ˇìÅÖ’x JOâßÅ#∞ K«∂z# "≥O@<Õ =∞#O á⁄O^ŒQÆÅ ™ê=∂#º Jaè„áêÜ«∂xfl ã¨∂zOK«O_ç.

  (b) �ÃÑ· JOâßÅ#∞ LÑ¨Ü≥∂yOz Ô~O_»∞ `åi¯Hõ Ñ¨~°"≥∞ÿ# [O@Å#∞ (logical pairs) 
U~°Ê~°K«O_ç.

  (c) ÃÑ· JOâßÅ#∞ qâı¡+≤Oz, PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞#∞ U~°Ê~°K«O_ç.

4. „H˜Ok "åxx ÉèË^ŒÑ¨~°∞K«∞=Ú.

    (a) qxÜ≥∂QÆ^•~°∞Å∞ =∞iÜ«Ú qzÛù#flHÍ~°∞Å∞.

    (b)  PÇ¨~°Ñ¨Ù Q˘Å∞ã¨∞ =∞iÜ«Ú PÇ¨~° *ÏÅHõõO.

5. „H˜Ok "åxÃÑ·J@g x~°∂‡Å# „Ñ¨ÉèÏ"åÅ#∞ K«iÛOK«∞=Ú.

    (a)  =#º [O`«∞=ÙÅ∞.

    (b)  Ñ¨iã¨~°=Ú.

=¸ÖÏºOHõ#=Ú

=∂O™êÇ¨i kfifÜ«∞ áÈ+¨Hõ ™ê÷~Ú L`«ÊuÎ^•~°∞¡

áê=Ú	  K«∞OK≥Å∞Hõ „Ñ¨^äŒ=∞ áÈ+¨¨Hõ ™ê÷~Ú

`«$fÜ«∞ áÈ+¨Hõ ™ê÷~Ú âßMÏÇ¨i "≥ÚHõ¯Å∞
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=~å¬~°}º=ÚÅ∞, ã¨=<åfl, Z_®i, Ñ¨zÛHõ|Ü«∞à◊√§, >ˇÿQÍ, @O„_®.

=. ã¨OYº ÅHõ∆}ÏÅ∞  J_»q ~°Hõ=Ú

P `«~°K«∞QÍ U~°Ê_»∞ J_»q =∞O@Å∞ ………………

P QÍÅ∞Å`À ‰õÄ_ç# "å`å=~°}O ………………

W =∞OK«∞ =∞iÜ«Ú =∞OK«∞QÆ_»¤ ………………

D "Õ_ç Ñ¨QÆÅ∞¡, K«Å¡\˜ ~å„`«∞Å∞ ………………

L =∞OK«∞`À HõÑ¨Ê|_ç# Ju j`«Å =∞\˜ì ………………

T JkèHõ =~°¬áê`«O ………………

	 `å~å™ê÷~Ú =∂O™êÇ¨i       			            _ÕQÆ („QÆ^ŒÌ)

      		             			     HÍH˜                     

 a) ÃÑ· Ñ¨@=Ú #∞O_ç „H˜Ok XH˘¯Hõ¯ ^•xH˜ XHõ L^•Ç¨Ï~°}Ïxfl QÆ∞iÎOK«O_ç.

	  i)    XHõ =∂O™êÇ¨i

 ii)   XHõ âßMÏÇ¨i

iii)  XHõ L`«Ê`«Î^•i

b)	 ÃÑ· PÇ¨~°Ñ¨Ù *ÏÅHõ=Ú#∞O_ç <åÅ∞QÆ∞ r=~åâ◊√Å#∞ Z#∞flH˘x "å\˜`À gÖˇ·#xfl PÇ¨~°Ñ¨Ù 

    Q˘Å∞ã¨∞Å#∞ wÜ«∞O_ç.

6. XHõ J_»qÖ’x PÇ¨~° *ÏÅHõO „H˜O^Œ W=fi|_ç#k.

QÆ∞_»¡QÆ∂|

#`«ÎÅ∞

~åe#  Ñ¨„`åÅ∞  

K≥Hõ¯¿ÑÅ∞ Ñ¨Ù~°∞QÆ∞Å∞

 r=O`À #∞#fl Ñ¨„`åÅ∞  

ZÅ∞HõÅ∞ L_»∞`«Å∞

q`«Î<åÅ∞

K«∞OK≥Å∞HõÅ∞

QÆ_ç¤"≥ÚHõ¯Å∞ 

 âßMÏÇ¨~°∞Å∞	

L`«ÊuÎ^•~°∞Å∞	

   =∂O™êÇ¨~°∞Å∞

7. �J_»=ÙÅ „Ñ¨`ÕºHõ ÅHõ∆}ÏÅ#∞ P^è•~°OQÍ KÕã¨∞H˘x D H˜Ok J_»=ÙÅ∞ U ~°HÍxH˜ K≥Ok#"À ~åÜ«Ú=Ú. 
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8. �H˜O^Œ [O`«∞=ÙÅ Ñ¨\˜ìHõ W=fi|_ç#k. Jq U r= ã¨=Ú^•Ü«∞=Ú#‰õΩ K≥Ok#"À Hõ#∞Q˘#∞=Ú. 

	 áê=Ú 			  -	 ã¨=<åfl

	 z~°∞`«Ñ¨Ùe 		  -	 @O„_®

	 XO>ˇ 			   -	 JkèHõ =~°¬áê`«=Ú QÆÅ J_»=ÙÅ∞

	 H˘=Ú‡Å lOHõ  	 -	 ã¨∂k P‰õΩ J_»=ÙÅ∞

	 #Å¡x ZÅ∞QÆ∞|O@∞	 -	 Z_®i

	 |∂_ç^Œ `À_Õà◊√§ 	 -	 P‰õΩ ~åÅ∞Û J_»=ÙÅ∞

	 ÃÑOyfi#∞		  -	 Ñ¨zÛHõ |Ü«∞à◊√§

further reference
Books

Ecology - Shukla and Chandel, S.Chand & Company, New Delhi.
Environmental Science (9th edition) - �Enger and Smith, McGraw 

Hill, New York.
Websites

www.national geographic.com.
www.mongabay.com.

Places of scientific importance for visit

1. 	C oral reefs in Mandapam, Ramanathapuram District.

2. 	M angrove forest in Pitchavaram, Cuddalore District.
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Ñ≤Å¡Å∂, „Ñ¨u ã¨O=`«û~°O =∂iÛ 22= `Õnx 

„Ñ¨Ñ¨OK« h\˜ k#=ÚQÍ (World Water Day) 
ZO^Œ∞‰õΩ H˘xÜ«∂_»∞K«∞<åfl"≥∂ `≥Å∞ã¨∞H˘O^•=∂!. 

Wk ......................... #∞ PHõi¬OK«∞@‰õΩ 

=o§, ~åA =∞iÜ«Ú ~°q "≥∞@∂ì~°∞ _®º"£∞‰õΩ qÇ¨~°Ü«∂„`«‰õΩ "≥o§i. =o§ Éèí∂„QÆÇ¨ÏOÃÑ· Z‰õΩ¯= h~°∞ 

LO_»\Ïxfl K«∂z Pâ◊Û~°ºÑ¨_≥#∞. J~Ú`Õ =∞#O WOHÍ h\˜ H˘~°`« ZO^Œ∞‰õΩ Z^Œ∞~˘¯O@∞<åflO? 70% 

Éèí∂q∞ h\˜`À P=iOK«|_çOk. JO^Œ∞Ö’ 3% =∂„`«"Õ∞ =∞Oz h~°∞ =Ù#fl^Œx ~°q K≥ÃÑÊ#∞. Hõ#∞Hõ 

`«‰õΩ¯= ÉèÏQÆ=Ú =∂„`«"Õ∞ =∂#= qxÜ≥∂QÆ=Ú#‰õΩ J#∞=ÙQÍ L#flk. 

Ñ¨@=Ú 2.1 "≥∞@∂ì~°∞ _®º"£∞
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2.1 h\˜ JO^Œ∞ÉÏ@∞ 			        
(AVAILABILITY OF WATER)

h~°∞ ã¨Ç¨Ï[ =#~°∞. Wk "≥ÚHõ¯Å∞ =∞iÜ«Ú 

[O`«∞=ÙÅ‰õΩ „áê}Ï^è•~°"≥∞ÿOk. =∞# Éèí∂„QÆÇ¨Ï=ÚÃÑ· 

h~°∞ JkèHõ "≥Ú`«Î=ÚÖ’ ÅÉèíº"≥∞ÿ##∂, JO^Œ∞Ö’ 

H˘O`« ÉèÏQÆO =∂„`«"Õ∞ =∂#= qxÜ≥∂QÍxH˜ 

J#∞=ÙQÍ#∞#flk. Éèí∂q∞ÃÑ· ÅÉèíº=∞QÆ∞ h\˜Ö’ 

KåÖÏ =~°‰õΩ ã¨=Ú„^•Å∞, =∞Ç¨ ã¨=Ú„^•ÅÖ’ 

#∞#flk. ã¨=Ú„^•Å∞, =∞Ç¨ ã¨=Ú„^Œ=ÚÅÖ’ #∞#fl 

h~°∞ JkèHõ LÑ¨C#∞ HõeyÜ«ÚO_»∞#∞. Hõ#∞Hõ 

„`åQÆ∞@‰õΩ Ñ¨xH˜~å^Œ∞. KåÖÏ=~°‰õΩ =∞Oz h~°∞ 

^èŒ$=„áêO`«=ÚÅÖ’ =∞OK«∞ H˘O_»Å ~°∂Ñ¨OÖ’ 

QÆ_»¤Hõ\˜ìÜ«Ú#flk. JO^Œ∞=Å# Wk JO^Œ∞ÉÏ@∞Ö’ 

LO_»^Œ∞. ~ÀA‰õΩ XHõ =ºH˜ÎH˜ `åQÆ∞@‰õΩ,             

|@ìÅ∞ L`«∞‰õΩ@‰õΩ, =O@‰õΩ =∞iÜ«Ú ã¨iÜ≥ÿ∞# 

áêiâ◊√^ŒÌº=Ú#∞ áê\˜OK«∞@‰õΩ Hõhã¨=Ú 50 b. 

h~°∞ J=ã¨~°=∞x UNO `≥eÜ«∞*ËÜ«ÚK«∞#flk. 

J#QÍ, XHõ =ºH˜ÎH˜ XHõ ~ÀA‰õΩ ^•^•Ñ¨Ù 2 1/2 

|ÔH¯@¡ h~°∞ HÍ=Öˇ#∞.

Hõ$`«º=Ú 2.1              <Õ#∞ KÕ™êÎ#∞ 

h\˜ H˘~°`«#∞ QÆ∞iOz "å~°ÎÅ∞, "åºã¨=ÚÅ∞ 

=∞iÜ«Ú z„`«=ÚÅ#∞, "å~åÎ Ñ¨„uHõÅ∞, 

"å~°, =∂ã¨Ñ¨„uHõÅ #∞O_ç HõuÎiOz 

¿ãHõiOK≥^Œ=∂!. g\˜x ÉÁ=∞‡Å#∞ 

JO\˜OK«∞ Ñ¨Ùã¨ÎHõ=ÚÖ’ JO\˜Oz, g∞ 

Láê^è•ºÜ«ÚÅ∞, q∞„`«∞Å`À K«iÛOK«O_ç. 

g∞‰õΩ `≥Å∞™ê!

=ÚYº"≥∞ÿ# k#=ÚÅ∞

„Ñ¨Ñ¨OK« z`«Î_ç Éèí∂q∞ k#=Ú –  Ñ¶≤„|=i 2

„Ñ¨OK« =#=∞Ç¨`«û= k#=Ú – =∂iÛ 21

Éèí∂k#=Ú – U„Ñ¶≤Öò 22

„Ñ¨Ñ¨OK« Ñ¨~åº=~°} k#=Ú  – E<£ 5

ã¨Ç¨Ï[ =#~°∞Å k#=Ú – JHÀì|~°∞ 5

„Ñ¨Hõ$u ã¨O~°HõHõ∆} k#=Ú – #=O|~°∞ 25

Éèí∂ [Å=Ú 

=∞Ozh~°∞

LÑ¨i`«Å =∞Ozh~°∞. 

LÑ¨Ch~°∞ 97%

=∞Oz h~°∞ 3% 

    W`«~°=ÚÅ∞ 0.6% 
LÑ¨i`«Å h~°∞ 0.3%

30.1% 
Éèí∂QÆ~°ƒù [Å=Ú

69% 
=∞OK«∞ k|ƒÅ∞ & 
=∞OK«∞ H˘O_»Å∞  

#^Œ∞Å∞ 2%

z`«Î_ç <ÕÅ 11%

ã¨~°ã¨∞ûÅ∞ 87%

Ñ¨@=Ú 2.2
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2.2. h\˜ =#~°∞Å∞ (SOURCES OF WATER)

1. ''=~°¬Ñ¨Ù h~°∞—— (Rainwater) 

=~°¬Ñ¨Ù hˆ~ JuÑ¨iâ◊√„Éèí"≥∞ÿ#h~°∞. ã¨∂~°∞ºx 

L+¨‚=ÚKÕÕ ã¨=Ú„^•Å∞, #^Œ∞Å h~°∞ Pqi ~°∂Ñ¨OÖ’ 

ÉèÏ+‘ÊÉèí=#=Ú K≥O^Œ∞#∞. h\˜Ö’x =∞e#=ÚÅ∞ 

=∂„`«=Ú J>Ë¡ LO_»∞#∞. =~°¬=Ú ‰õΩiÜ«Ú#Ñ¨Ù_»∞ 

"≥Ú^Œ@ `«∞OÑ¨~°Å∞ QÍeÖ’ QÆÅ H˘xfl "åÜ«Ú=ÙÅ#∞ 

HõiyOK«∞H˘x, ^•x`Àáê@∞ `ÕÅ∞`«∞#fl =∞e# 

Ñ¨^•~°÷=ÚÅ#∞ fã¨∞H˘x=K«∞Û#∞.  `«^Œ∞Ñ¨i "å#Å∞ 

ã¨fiK«Û"≥∞ÿ# h\˜x HõeyÜ«ÚO_»∞#∞. 

2. Ç≤Ï=∞h #^Œ∞Å∞, =∞OK«∞QÆ_»¤ =∞iÜ«Ú =∞OK«∞   	

   (Glaciers, ice and snow) 

Éèí∂q∞ÃÑ· =¸_»∞ âß`«=Ú =∞Ozh\˜Ö’, <åÅ∞yO@ 

=¸_»==O`«∞(3/4) h~°∞ Ç≤Ï=∞h#^Œ∞Å∞, qâßÅ"≥∞ÿ# 

^èŒŒ$= „áêO`«=ÚÅ∞ =∞iÜ«Ú =∞OK«∞ á⁄ÖÏÅ`À 

‰õÄ_»∞H˘xÜ«Ú#flk. Wq L#fl`« ˆ~MÏOâ◊=ÚÅ∞ ÖË^• 

JH∆ÍOâ◊=ÚÅ =^ŒÌ LO_»∞#∞. 

3. #n h~°∞ (River water )
=~°¬áê`«=Ú ÖË^• Ñ¨~°fi`«=ÚÅÃÑ· QÆÅ =∞OK«∞ 

Hõ~°QÆ_»O =Å# #^Œ∞ÅÖ’ h\˜ „Ñ¨"åÇ¨Ï=Ú 

U~°Ê_»∞#∞. 

4. ã¨=Ú„^Œ=Ú =∞iÜ«Ú =∞Ç¨ã¨=Ú„^Œ=ÚÅ h~°∞  

(Sea and Ocean water) 
=∞Ç¨ã¨=Ú„^•ÅÖ’ h~°∞ JkèHõOQÍ 

xÅ∞=Ü«Ú_»∞#∞. g\˜Ö’ q∞eÜ«∞#¡ b@~°¡ h~°∞ 

LO_»∞#∞. J~Ú`Õ D h~°∞ LÑ¨CQÍ LO_»∞@ =Å# 

QÆ$Ç¨=ã¨~åÅ‰õΩ ÖË^• =º=™êÜ«∞ ã¨O|O^èŒ"≥∞ÿ# 

HÍ~åºÅ‰õΩ Ü≥∂QÆº"≥∞ÿ#k HÍ^Œ∞. 

5. ã¨~°ã¨∞û =∞iÜ«Ú H˘Å#∞ h~°∞ (Lake and 
Pond water)

ã¨~°ã¨∞ûÅ∞ KåÖÏ =~°‰õΩ ã¨O=`«û~°=Ú á⁄_»=Ù<å 

=∞Ozh\˜`À ‰õÄ_ç# ã¨=Ú„^Œf~°=Ú#‰õΩ 

^Œ∂~°=ÚQÍQÆÅ Ñ¨Å¡Ñ¨Ù „áêO`«=ÚÅ∞. H˘Å#∞Å∞ 

z#flqQÍ #∞#fl `å`å¯eHõ ÖË^• âßâ◊fi`«"≥∞ÿ# 

Ö’`«∞`«‰õΩ¯= h\˜ xÅÜ«∞=ÚÅ∞. „Ñ¨Ñ¨OK« 

h\˜ ã¨~°Ñ¶¨~å "≥Ú`«ÎOÖ’ Wq WOHõ#∞ z#fl 

JOâ◊=ÚÅ∞QÍ#∞#flq. 
Ñ¨@=Ú 2.3 =~°¬Ñ¨Ù h~°∞ 

Ñ¨@=Ú 2.4 Ç≤Ï=∞#^Œ∞Å∞ 

Hõ$`«º=Ú 2.2                    		                                                 =∞#O KÕ^•ÌO   

=~°¬Ñ¨Ù h~°∞, =_»QÆO_»¡ h~°∞, #k h~°∞, ã¨=Ú„^ŒÑ¨Ù h~°∞ =∞iÜ«Ú ã¨~°ã¨∞û ÖË^• H˘Å#∞ h~°∞ "≥Ú^ŒÅQÆ∞ 

"å\˜ =∂kiÅ#∞ ¿ãHõiOK«∞=Ú.

=.ã¨OYº  =∂ki  ã¨fiK«Ûù`« ~°OQÆ∞ LÑ¨Ü≥∂QÍÅ∞

1.

2.

3.

4.

5.
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2.3. h\˜ ~°∂Ñ¨=ÚÅ∞ (FORMS OF WATER)

h~°∞ =¸_»∞ ã≤÷`«∞ÅÖ’ LO_»∞#x =∞#‰õΩ Wk =~°ˆH `≥Å∞ã¨∞. Jq Ñ¶¨∞#, „^Œ= =∞iÜ«Ú "åÜ«Ú 

ã≤÷`«∞Å∞. D =¸_»∞ ã≤÷`«∞Å∂ L„`«¯=∞}©Ü«∞"≥∞ÿ#q (reversible or interchangeable) J#QÍ XHõ 

ã≤÷u #∞O_ç =∞iÜ≥ÚHõ ã≤÷uH˜ =∂~°^Œy#=QÆ∞#∞. 

=∞# „Ñ¨Hõ$u Ñ¨iã¨~°=ÚÖ’ h~°∞ =¸_»∞ ã≤÷`«∞ÅÖ’#∂ LO_»∞#∞.

1.  Ñ¶¨∞#Ñ¨^•~°÷=Ú (Solid): h\˜ Ü≥ÚHõ¯ 
Ñ¶¨∞#~°∂Ñ¨=Ú =∞OK«∞. nxx "å`å=~°}OÖ’ 

=∞OK«∞ ã¨Ê\˜HÍÅ∞, =∞OK«∞, =∞OK«∞ aà◊§Å∞, 
=_»QÆO_»∞¡ =∞iÜ«Ú á⁄QÆ =∞OK«∞ ~°∂Ñ¨=ÚÖ’ 
K«∂_»=K«∞Û#∞. nxx ̂ èŒ$=„áêO`åÅÖ’#∞ =∞iÜ«Ú 
Ñ¨~°fi`« tY~°=ÚÅÖ’ ‰õÄ_® K«∂_»=K«∞Û#∞. 

2. „^Œ==Ú (Liquid): =~°¬=Ú =∞iÜ«Ú =∞OK«∞ 
aO^Œ∞=ÙÅ∞ h\˜ ̀ «∞OÑ¨~°Å  #∞O_ç U~°Ê_»∞K«∞#flq. 

JO`ÕHÍHõ „^Œ=~°∂Ñ¨OÖ’ #∞#fl h~°∞ =¸_»∞ 

=O`«∞Å Éèí∂ LÑ¨i`«Å=Ú#∞ ã¨~°ã¨∞ûÅ∞, #^Œ∞Å∞ 

=∞iÜ«Ú =∞Ç¨ ã¨=Ú„^Œ=ÚÅ ~°∂Ñ¨=ÚÖ’ 

P=iOzÜ«Ú#flk. 

3. "åÜ«Ú=Ù (Gas) : h\˜ Ü≥ÚHõ¯ "åÜ«Ú ~°∂Ñ¨=Ú 

h\˜ Pqi JQÆ∞#∞. Wk =∞OK«∞, á⁄QÆ=∞OK«∞, h\˜ 

Pqi =∞iÜ«Ú "Õ∞Ñ¶¨∂Å∞QÍ #∞O_»∞#∞. 

„Ñ¨Hõ$uÖ’ JqzÛ#fl"≥∞ÿ# h\˜ „Ñ¨ã¨~°}#∞ h\˜ 

K«„Hõ=Ú (water cycle) JO^Œ∞~°∞. nx<Õ ÃÇ·Ï„_®ÅlHõÖò 

K«„Hõ=Ú Jx ‰õÄ_® JO^Œ∞~°∞. 

Ñ¶¨∞# Ñ¨^•~°÷=Ú  „^Œ==Ú
"åÜ«Ú=Ù. 

Ñ¨@=Ú 2.6 h\˜ K«„Hõ=Ú

Ñ¨@=Ú 2.5. (a) 00C =^ŒÌ 

h~°∞ QÆ_»¤Hõ@∞ì#∞. 

Ñ¨@=Ú 2.5 (b) 00C #∞O_ç 1000C 
=∞^èŒº h~°∞ „^Œ=OQÍ #∞O_»∞#∞.

Ñ¨@=Ú 2.5. (c) 1000C 
=^ŒÌ h~°∞ PqiQÍ =∂~°∞#∞. 

™êO„nHõ~°} ™êO„nHõ~°}=Ú 

("Õ∞Ñ¶¨∞=ÚÅ∞)

ÉÏëÈÊ`«ûHõ=Ú 

 =~°¬=Ú 

Pqi 

LÑ¨i`«Å=ÚÃÑ· 
„Ñ¨=Ç≤ÏOK«∞#∞. 

ã¨OK«Ü«∞#=Ú 
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2.4. Éèí∂QÆ~°ƒù [Å=Ú (GROUND WATER)

(( �=~°¬°=ÚÖË^• =∞OK«∞ ~°∂Ñ¨=ÚÖ’ Éèí∂q∞ÃÑ· 

Ñ¨_»∞h~°∞ =∞#‰õΩ =∞Ozh\˜x WK«∞Û#∞. 

(( �#^Œ∞Å ^•fi~å KåÖÏ =~°‰õΩ =∞Ozh~°∞ 

=∞Ç¨ã¨=Ú„^Œ=ÚÅ#∞ KÕ~°∞#∞.  

(( �=~°¬Ñ¨Ù h\˜Ö’ KåÖÏ H˘kÌQÍ =∂„`«"Õ∞ 

=∞$uÎHõÖ’xH˜ Ñ‘ÅÛH˘#|_ç Éèí∂QÆ~°ƒù [Å=ÚQÍ 

xÅ∞=Ü«ÚOK«|_»∞#∞.

((  Éèí∂QÆ~°ƒù [Å=Ú#∞ JH˜fiÃÑ¶~ü Jx ‰õÄ_® 		

	 JO^Œ∞~°∞. 

(( �Éèí∂QÆ~°ƒù [Å=ÚÖ’ ÃÑ·™ê÷~Úx h\˜

Ñ¨@Å=Ú (water table) JO^Œ∞~°∞. h\˜ 

xÅÜ«∂Å ã¨g∞Ñ¨OÖ’ Éèí∂q∞Ö’ ÃÑ^ŒÌ QÀux 

`«qfi# JK«Û@ =∞$uÎHõ `«_çQÍ LO_»∞@#∞ 

K«∂_»=K«∞Û#∞. 

(( �=∞$uÎHõÖ’x `Õ=∞ Éèí∂QÆ~°ƒù[Å=Ú Ü≥ÚHõ¯ 

LxH˜x `≥eÜ«∞*ËÜ«Ú#∞. 

(( �=∞#=Ú „Hõ"Õ∞}Ö’`«∞‰õΩ „`«=Ùfi`«∂ "≥o§#, 

=∞$uÎHÍˆ~}∞=ÙÅ =∞^èŒºQÆÅ MÏmã¨÷Å=Ú 

=∞iÜ«Ú ~åà◊§ =∞^èŒºQÆÅ MÏm ã¨÷Å=Ú 

Ñ¨ÓiÎQÍ h\˜`À xOÑ¨|_çÜ«ÚO_»∞ ™ê÷~Úx 

KÕ~°QÆÅ=Ú. D á⁄~°Ü≥ÚHõ¯ ÃÑ· Ç¨Ï^Œ∞Ì#∞ h\˜ 

Ñ¨@Å=Ú (water table) JO^Œ∞~°∞. 

(( �ã¨÷Å=Ú#∞ |\˜ì h\˜ Ñ¨@Å=Ú =∂~°∞`«∂ 

=ÙO_»∞#∞. =∞iÜ«Ú XˆH ã¨÷Å=ÚÖ’ ‰õÄ_® 

^•x Ü«∞O^Œ∞ =∂~°∞Ê LO_»=K«∞Û#∞. 

(( �PH˜fiÃÑ¶~üÖ’#∞#fl h\˜x ™ê^è•~°}OQÍ                   

Q˘@ìÑ¨Ù ÉÏ=ÙÅ∞ ÖË^• KÕu Ñ¨OÑ¨ÙÅ 

ã¨Ç¨Ü«∞O`À "≥Å∞Ñ¨eH˜ fÜ«∞=K«∞Û#∞. 

g∞‰õΩ `≥Å∞™ê!

„Ñ¨Ñ¨OK« ÉÏºO‰õΩ x"ÕkHõ „Ñ¨HÍ~°=Ú, 

''„Ñ¨Ñ¨OK«=ÚÖ’ Éèí∂QÆ~°ƒù[Å=Ú#∞ 

J`«ºkèHõ=ÚQÍ qxÜ≥∂yOKÕ ^Õâ◊=Ú 

ÉèÏ~°`«^Õâ◊=Ú. nx Éèí∂QÆ~°ƒù [Å=ÚÅ∞ 

`«fii`« QÆu# PO^Àà◊# K≥O^Œ∞#O`«QÍ 

`«iyáÈ=ÙK«∞#flq. 

Ñ¨@=Ú 2.7 Éèí∂QÆ~°ƒù[Å=Ú (ÖË^•) PH˜fiÃÑ¶~ü

h\˜ Ñ¨@Å=Ú
 h\˜ „Ñ¨"åÇ¨Ï=Ú

"Õ∞Ñ¶¨∞=ÚÅ∞

 "≥ÚHõ¯Å#∞O_ç ÉèÏëÈÊ`ÕûHõ=Ú

JH˜fiÃÑ¶~ü 
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2.5. h~°∞ `«~°yáÈ=Ù@ 			 

     (DEPLETION OF WATER)
1. „Ñ¨Hõ$u |Å=ÚÅ∞ (Natural forces)

`«‰õΩ¯= =~°¬áê`«=Ú, "Õ_çQÍÅ∞Å∞ h\˜ 

Ñ¨@Å=ÚÖ’x h\˜x `«~°∞QÆ∞#@∞¡ KÕÜ«Ú 

„Ñ¨Hõ$u HÍ~°HÍÅ∞.   
2. =∂#= HÍ~°}=ÚÅ∞ 			 

   (Human causes)
J_»=ÙÅ#∞ #~°‰õΩ@, [<åÉèÏ ÃÑ~°∞QÆ∞^ŒÅ, 

"ÕQÆ=O`«"≥∞ÿ# #QÆsHõ~°}=Ú, Ñ¨â◊√=ÙÅKÕ 

Z‰õΩ¯=QÍ "Õ∞Ü«∞|_»∞@ (overgrazing), 
J`«ºkèHõ Éèí∂QÆ~°ƒù [Å qxÜ≥∂QÆ=Ú "≥ÚII#q 

=∂#= HÍ~°}=ÚÅ∞ JQÆ∞#∞. 

3. LÑ¨Ch~°∞ „Ñ¨"ÕÕâ◊=Ú 			 

   (Salt water intrusion)
LÑ¨C h\˜ „Ñ¨"Õâ◊=Ú =Å# 

„Ñ¨Ñ¨OK«=ÚÖ’x J<ÕHõ ÉèÏQÍÅ∞ =∞Oz h\˜ 

=#~°∞Å#∞ HÀÖ’Ê=ÙK«∞<åfl~Ú. Éèí∂QÆ~°ƒù 

=∞Oz h\˜ =#~°∞Å#∞ JkèHõOQÍ "å_»_»O 

=Å# `«~°K«∞QÍ JH˜fiÃÑ~üÅÖ’xH˜ LÑ¨Ch~°∞ 

`å#O`«@ J^Õ =zÛ KÕi, h\˜ Ñ¨@Å=Ú#∞ ÉÏkèOK«∞#∞.
4. �h\˜ =#~°∞Å "åºáêsHõ~°} 

(Commercialization of water resources)
H˘xfl ¢ÃÑ·"Õ@∞ ã¨Oã¨÷Å∞ JkèHõ "≥Ú`«ÎOÖ’ h\˜x, #^Œ∞Å∞ 

=∞iÜ«Ú Éèí∂QÆ~°ƒù JH˜fiÃÑ¶~üÅ #∞O_ç ÖÏy"ÕÜ«ÚK«∞#flq. 

5. #^Œ∞Å #∞O_ç Wã¨∞Hõ#∞ `«~°eOK«_»O			 

    (Sand grabbing from rivers) 
Wã¨∞Hõ#∞ Z‰õΩ¯=QÍ `«~°eOK«_»O ^•fi~å H˘xfl #^Œ∞Å∞ 

ÉèÏkèOK«|_»∞K«∞#flq. L^• . áêÖÏ~°∞#k. 

2.6. h\˜ Ñ¨OÑ≤}˜ (DISTRIBUTION OF WATER)

ÉèÏ~°`« ^Õâ◊=Ú KåÖÏ =~°‰õΩ h\˜ J=ã¨~åÅ#∞ f~°∞ÛH˘#∞@‰õΩ |∞∞`«∞Ñ¨=# =~°¬áê`«=ÚÃÑ· P^è•~°      

Ñ¨_çÜ«Ú#flk. E<£ =∞iÜ«Ú JHÀì|~üÅ =∞^èŒºHÍÅOÖ’ ^Õâ◊=Ú #O^Œe KåÖÏ „Ñ¨^Õâ◊=ÚÅÖ’ |Å"≥∞ÿ# 

=~°¬=ÚÅ∞ ‰õΩiÜ«Ú#∞. `«q∞à◊<å_»∞Ö’ =∂„`«=Ú ã¨QÆÉèÏQÆO =~å¬xfl JHÀì|~°∞ =∞iÜ«Ú #=O|~°∞ 

=∂ã¨=ÚÅÖ’ á⁄O^Œ∞K«∞<åfl=Ú. ÉèÏ~°`«^Õâ◊=Ú J`«ºÅÊ =~°¬áê`«=Ú #"≥∂^ŒQÆ∞ Z_®i „áêO`«=ÚÅ∞ (^ä•~ü 

Z_®i) "≥Ú^ŒÅ∞, J`«ºO`« =~°¬áê`åxfl á⁄O^Õ ã¨`«`« Ç¨Ïi`å~°}º=ÚÅ =~°‰õΩ, qq^èŒ „áêO`«=ÚÅ#∞ 

HõeyÜ«Ú#flk. ™ê^è•~°}OQÍ, ^Õâ◊=ÚÖ’x L`«Î~å~°÷ ÉèÏQÆ=ÚÖ’ JkèHõ =~°¬áê`«=Ú#"≥∂^ŒQÆ∞#∞. 

ÉèÏ~°`«^Õâ◊=ÚÖ’ J<ÕHõ #^Œ∞Å∞ ‰õÄ_® L#flq. JuÃÑ^ŒÌ #^Œ∞Öˇ·# ã≤O^èŒ∂#k, QÆOQÍ#k =∞iÜ«Ú 

„|Ç¨Ï‡Ñ¨Ù„`« #^Œ∞Å∞ Ç≤Ï=∂ÅÜ«∞=ÚÅÖ’ [x‡OK«∞#∞. Wq "≥Ú`«ÎO Éèí∂ qã‘Î~°‚=ÚÖ’ ̂ •^•Ñ¨Ù 2/3 ÉèÏQÆ=Ú 

„Ñ¨=Ç≤ÏOK«∞K«∞#flq. 

|∞∞`«∞Ñ¨=# ã¨=∞Ü«∞OÖ’ #^Œ∞ÅO^Œ∞ h\˜ 

=∞@ì=Ú QÆ}hÜ«∞OQÍ ÃÑiy, =~°^ŒÅ∞ =K«∞Û#∞. 

=∞iÜ≥ÚHõ "≥·Ñ¨Ù "Õã¨q HÍÅOÖ’ ÃÑ^ŒÌ #^Œ∞ÅÖ’ 

h\˜ =∞@ìO H˘kÌQÍ ̀ «QÆ∞æ#∞. LÑ¨#^Œ∞Å∞ =∞iÜ«Ú 

"åQÆ∞Å∞ Ñ¨ÓiÎQÍ ZO_çáÈ=Ù#∞. 

D #^Œ∞ÅO^Œ∞ h\˜ „Ñ¨"åÇ¨Ï=Ú#∞ 

xÜ«∞O„uOK«∞@‰õΩ, ã¨O=`«û~°=∞O`«Ü«¸ h\˜x 

á⁄O^Œ∞@‰õΩ J<ÕHõ #^Œ∞ÅÃÑ· ÃÑ^ŒÌ P#Hõ@ìÅ∞ 

xi‡OKå~°∞. 

Ñ¨@=Ú 2.8 =# x~°∂‡Å#=Ú

g∞‰õΩ `≥Å∞™ê!

(( �ÉèÏ~°`«^Õâ◊O „Ñ¨Ñ¨OK«Ñ¨Ù "≥Ú`«ÎO =~°¬áê`«OÖ’ 
<åÅ∞QÆ∞âß`«=Ú =~°¬áê`åxfl á⁄O^Œ∞K«∞#flk. 
XHõ ã¨O=`«û~°=Ú#‰õΩ =ºH˜Î LÑ¨Ü≥∂yOK«∞ 
h~°∞ q+¨Ü«∞OÖ’ =∞# ^Õâ◊=Ú „Ñ¨Ñ¨OK«=ÚÖ’ 
133= ™ê÷<åxfl P¢Hõq∞Oz Ü«Ú#flk. 

(( �ã¨O=`«û~°=Ú#‰õΩ ÉèÏ~°`«^Õâ◊=Ú Ü≥ÚHõ¯ 
Ñ¨Ù#~°∞`åÊù^ŒHõ h\˜ =#~°∞Å "≥Ú`«Î=Ú 1,897 
K«^Œ~°Ñ¨Ù H˜Ö’g∞@~°∞¡QÍ JOK«<å "ÕÜ«∞|_ç#k. 

(( �2025 ã¨O=`«û~°=Ú <å\˜H˜, ÉèÏ~°`« 
^Õâ◊=ÚÖ’x J<ÕHõ „áêO`åÅ∞ h\˜ H˘~°`« 
QÆÅ ^Õâ◊=ÚÅ∞ ÖË^• „áêO`«=ÚÅ *Ïa`åÖ’ 
KÕ~°∞#x, #=∞‡|_»∞K«∞#flk. 
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2.7. h\˜ H˘~°`«  (SCARCITY OF WATER)
Hõhã¨ J=ã¨~åÅ‰õΩ ã¨iÑ¨_»#O`« h~°∞ ÅaèOK«x 

Ñ¨iã≤÷ux h\˜H˘~°`«QÍ x~°fiÇ≤ÏOK«=K«∞Û#∞.  
h~°∞ XHõ Ñ¨Ù#~°∞`åÊù^ŒHõ =#~°∞ J~Ú#Ñ¨Ê\˜H©, 

=∂#=ÙÖˇ·# =∞#=Ú ^•xx ^•x Ñ¨Ù#~°∞`åÊù^ŒHõ 

"ÕQÆO Hõ<åfl JkèHõ "ÕQÆO`À LÑ¨Ü≥∂yOK«∞K«∞<åfl=Ú. 

h\˜ Ñ¨@Å=Ú `«~°∞QÆ∞@#∞ J<ÕHõ HÍ~°HÍÅ∞ 

„Ñ¨ÉèÏq`«O KÕÜ«Ú K«∞#flq. 

(( �ÃÑ~°∞QÆ∞K«∞#fl [<åÉèÏ WO_»∞¡, 

HÍ~åºÅÜ«∂Å∞, ^Œ∞HÍ}ÏÅ∞ ~°Ç¨Ï^•~°∞Å∞ 

"≥Ú^ŒÅQÆ∞ "åx J=ã¨~åÅ#∞ JkèHõ=Ú 

KÕÃã#∞. nx Ñ¶¨e`«OQÍ "≥∞ÿ^•# 

„áêO`åÖˇ·# L^•º#=#=ÚÅ∞, =∞iÜ«Ú 

P@ã¨÷ÖÏÅ∞, Éèí=# x~å‡}ÏÅ‰õΩ 

LÑ¨Ü≥∂yOK«|_»∞K«∞#flq. nx =Å# 

Éèí∂q∞Ö’xH˜ h~°∞ WOHõ_»O `«QÆ∞æK«∞#flk. 

(( �ÃÑ~°∞QÆ∞K«∞#fl [<åÉèÏ HÍ~°}OQÍ 

Ñ¨i„â◊=∞Å ã¨OYº‰õÄ_® ÃÑ~°∞QÆ∞K«∞#flk. 

=∞#=Ú LÑ¨Ü≥∂yOKÕ =ã¨∞Î=ÙÅ Ü≥ÚHõ¯ 

`«Ü«∂sÖ’ KåÖÏ =~°‰õΩ Jxfl ^Œâ◊ÅÖ’#∞ 

h~°∞ LÑ¨Ü≥∂yOK«|_»∞K«∞#flk. 

(( �ÉèÏ~°`« ^Õâ◊=Ú XHõ =º=™êÜ«∞ ^Õâ◊=Ú 

=º=™êÜ«∞^•~°∞Å∞ "åi á⁄ÖÏÅ#∞ 

™êQÆ∞KÕÜ«Ú@‰õΩ =~°¬=ÚÃÑ· P^è•~°Ñ¨_ç 

Ü«Ú<åfl~°x =∞#‰õΩ Wk =~°ˆH ̀ ≥eÜ«Ú#∞. 

J~Ú#Ñ¨Ê\˜H˜x, ã¨HÍÅ=ÚÖ’ |∞∞`«∞Ñ¨=# 

=~°¬áê`«=Ú ÅaèOK«#O^Œ∞=Å# Éèí∂ 

QÆ~°ƒù[Å=Ú#∞ JkèHõOQÍ LÑ¨Ü≥∂yOKÕ 

J=ã¨~°O U~°Ê_ç Éèí∂QÆ~°ƒù h\˜ H˘~°`« 

JkèHõOQÍ U~°Ê_»∞K«∞#flk. 

(( �Éèí∂QÆ~°ƒù [Å=Ú#∞ á⁄O^Œ∞@‰õΩ 

JxÜ«∞O„u`«OQÍ Q˘@ìÑ¨Ù ÉÏ=ÙÅ 

™êOˆHuHõ q^è•<åxfl J=ÅOaèOK«∞@. 

(( �=∞Oz h\˜ =#~°∞Å HÍÅ∞+¨º=Ú:  

QÆ$Ç¨Ï=ÚÅ #∞O_ç "≥Å∞=_»∞ 

=º~°÷Ñ¨^•~°÷=ÚÅ∞, Ñ¨i„â◊=∞Å #∞O_ç 

"≥Å∞=_»∞ q+¨ Ñ¨Ói`« ~°™êÜ«∞<åÅ∞, 

=º=™êÜ«∞^•~°∞Å∞ LÑ¨Ü≥∂yOKÕ 

p_»<åtx =∞iÜ«Ú H©@Hõ<åt#∞Å∞ 

"≥Ú^ŒÅQÆ∞ =º~°÷Ñ¨^•~°÷=ÚÅ∞ =∞Ozh\˜ 

=#~°∞ÅÖ’xH˜ q_»∞^ŒÅQÆ∞@ =Å# 

=∞Ozh~°∞ HõÅ∞+≤`«O K≥O^Œ∞K«∞#flk. 

(( �h\˜ ã¨O~°Hõ∆}‰õΩ ã¨=∞~°÷"≥∞ÿ# Ñ¨^ŒÌ`«∞Å∞ 

ÖËHõáÈ=_»O. 

Hõ$`«º=Ú 2.3                                =∞#O KÕ^•ÌO   

ÉèÏ~°`« ^Õâ◊ =~°¬áê`« Ñ¨@=Ú WHõ¯_» W=fi|_ç#k. Wk 

=∞#^Õâ◊=ÚÖ’x qq^èŒ „áêO`åÅ ã¨QÆ@∞ =~°¬áê`«=Ú#∞ WK«∞Û#∞. 

1. �=∞#=Ú h=Ù x=ã≤OK«∞K«∞#fl „áêO`«=Ú#∞ Ñ¨@=ÚÃÑ· 

QÆ∞iÎOK«∞=Ú. 

2. =∞# „áêO`åxH˜ ã¨iÑ¨_»∞#O`« =~°¬áê`«=Ú ÅaèOK«∞K«∞#fl^•?

3. �=~°¬áê`« ˆ~@∞#∞ JkèHõiOÑ¨KÕÜ«Ú@‰õΩ fã¨∞HÀ=Åã≤# 

K«~°ºÅ#∞ QÆ∂iÛ K«iÛ^•ÌO.

g∞‰õΩ `≥Å∞™ê !

=∂#= qã¨~°˚HÍÅ#∞ "å#áê=ÚÅ‰õΩ QÆ∞iKÕã≤ 

`˘ÅyOK«∞ =∞~°∞QÆ∞^˘_»¡ J=∞iHõ ÉèÏ~°`«^Õâ◊=ÚÖ’ 

Ñ¨iâ’kèOK«|_ç#q. Wk H˘`«ÎQÍ Hõ#∞Q˘#|_ç# 

Ñ¨^ŒÌu. =∂#= =∞e#=ÚÅ#∞ `˘ÅyOK«∞@‰õΩ 

`«‰õΩ¯= h~°∞ J=ã¨~°=∞QÆ∞ =∞~°∞QÆ∞^˘_»∞¡ 

„âıÜ«∞+¨¯~°"≥∞ÿ#q. W@∞=O\˜ =∞~°∞QÆ∞^˘_»∞¡ 

KåÖÏ ã¨~°à◊"≥∞ÿ#q =∞iÜ«Ú áêiâ◊√^ŒÌº"≥∞ÿ#q. 

=∂#= =º~°÷Ñ¨^•~°÷=ÚÅ#∞ Ñ¨ÓiÎQÍ "≥i‡ˆHH±QÍ 

=∂~°Û=K«∞Û#∞. Wk =∞$uÎHõ‰õΩ J`«ºkèHõOQÍ 

J=ã¨~°=∞QÆ∞ =#~°∞ JQÆ∞#∞. 

Ñ¨@=Ú 2.9 Éèí∂q∞ÃÑ· r=ÙÅ =∞#∞QÆ_»‰õΩ 

h~°∞ „áê}^è•~°=Ú
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2.8 �h\˜ Ü«∂[=∂#º=Ú–=~°¬Ñ¨Ù h\˜ ¿ãHõ~°} 
(WATER MANAGEMENT - RAIN WATER HARVESTING) 

„Ñ¨`«ºHõ∆OQÍ =~°¬Ñ¨Ù h\˜x ¿ãHõiOK«∞@ ÖË^• 

JH˜fiÃÑ¶~üÖ’xH˜ =~°¬Ñ¨Ù h~°∞ WO‰õΩ#@∞¡ KÕã≤ 

Éèí∂QÆ~°ƒ[Å xÅfiÅ#∞ =$kÌ KÕÃã_ç Ñ¨^ŒÌux 

=~°¬Ñ¨Ùh\˜ ¿ãHõ~°} JO^Œ∞~°∞. Éèí=#Ñ¨Ù ÃÑ· 

ÉèÏQÍ#Ñ¨_»∞ =~°¬Ñ¨Ù h\˜x JO^Œ∞ÉÏ@∞Ö’#∞#fl ÉÏq 

ÖËHõ É’~°∞ ÉÏqÖ’xH˜ =∞o§OK«=K«∞Û#∞. Éèí=#=Ú 

K«∞@∞ì Ñ¨Hõ¯Å QÆÅ MÏm ã¨÷ÅOÖ’ Ñ¨_ç# =~°¬Ñ¨Ù 

h\˜x ã¨=∞~°÷=O`«"≥∞ÿ# ã¨~°à◊ Ñ¨^ŒÌ`«∞Å ^•fi~å 

Éèí∂QÆ~°ƒù=ÚÖ’xH˜ WO‰õΩ#@∞¡ KÕÜ«∞=K«∞Û#∞. 

=~°¬Ñ¨Ù h\˜ ¿ãHõ~°} HÍ~°º„Hõ=∞=ÚÖ’ `«q∞à◊<å_»∞ 

Ü«∂=`ü ÉèÏ~°`« ^ÕâßxH˜ ^•i K«∂ÃÑ#∞. =~°¬Ñ¨Ù h\˜ 

¿ãHõ~°} =ã¨ux ~å¢+¨ìOÖ’x Jxfl Wà◊§‰õΩ =∞iÜ«Ú 

Éèí=<åÅ‰õΩ `«Ñ¨Êxã¨iQÍ U~°Ê~°KåÅx P^ÕâßÅ#∞ 

*ÏiKÕã≤Ok. 

=~°¬Ñ¨Ù h\˜ ¿ãHõ~°}Ö’ QÆÅ ™êOˆHuHõ q^è•<åÅ∞  (Rain water harvesting techniques)

=~°¬Ñ¨Ù h\˜ ¿ãHõ~°}Ö’ Ô~O_»∞ „Ñ¨^è•# ™êOˆHuHõ q^è•<åÅ∞ HõÅ=Ù. 

1. �Éèíq+̈º «̀∞Î LÑ̈Ü≥∂QÆ=Ú H˘~°‰õΩ LÑ̈i «̀Å=ÚÃÑ· 

=~°¬Ñ¨Ù h\˜x xÅfiÜ«ÚOK«∞@.

 2. Éèí∂QÆ~°ƒù=ÚÖ’xH˜ =~°¬Ñ¨Ù h\˜x KÕ~°∞Û@

=~°¬Ñ¨Ù h\˜ ¿ãHõ~°} =Å# „Ñ¨Ü≥∂[<åÅ∞ 

(Advantages of rain water harvesting)

(( �=∞# J=ã¨̈~åÅ‰õΩ ã¨iÑ¨_»∞ LÑ¨i`«Å h~°∞ 

ÖË#O^Œ∞#, =∞#=Ú Éèí∂QÆ~°ƒù[Å=ÚÃÑ· 

P^è•~°Ñ¨_»=Åã≤# J=ã¨~°=Ú#flk. 

(( �Ju "ÕQÆ <åQÆsHõ~°} HÍ~°}OQÍ, 

Éèí∂q∞Ö’H˜ =~°¬Ñ¨Ù h~°∞ WOHõ_»O 

`«yæáÈ~Ú#k =∞iÜ«Ú Éèí∂QÆ~°ƒù=ÚÖ’xH˜ 

h\˜x WOH˜OK«_»O `«yæáÈ~Ú#k. 

(( �=~°¬Ñ¨Ù h\˜ ¿ãHõ~°} #QÆ~° g^èŒ∞ÅÖ’ h\˜ 

„Ñ¨=Ç¨xfl `«yæOK«∞#∞. 

(( �f~° „áêO`åÅÖ’H˜ ã¨=Ú„^ŒÑ¨Ù h~°∞ 

K˘K«∞Û‰õΩ ~å=_®xfl JiHõ@ìQÆÅ=Ú. 

(( �Éèí∂QÆ~°ƒù[Å=Ú Éèí„^Œ Ñ¨~°K«|_»∞K«∞#flk. 

((  =~°¬Ñ¨Ù h\˜ ¿ãHõ~°} LÑ¨i`«Å =∞$uÎHõ 	

	  Hõ∆Ü«∂xfl `«yæOK«∞#∞. 

(( "≥ÚHõ¯Å     ÃÑ~°∞QÆ∞^ŒÅ#∞     Jaè=$kú 	

	 KÕÜ«Ú#∞. 

Ñ¨@=Ú 2.10 =~°¬Ñ¨Ù h\˜ ¿ãHõ~°} 

xÅfiÜ«ÚOK«∞ `˘\˜ì  

WO‰õΩ^•i

Ö’Ñ¨Å‰õΩ 

"≥à◊√§^•i

¿ãHõ~°} ã¨÷Å=Ú

xÅ∞=Ü«ÚOK«∞ ™œHõ~°º=Ú =∞$uÎHõ
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=∞OK«∞ =ÚHõ¯Å ã¨=Ú^•Ü«∞=Ú<Õ =∞OK«∞ 

k|ƒ JO^Œ∞~°∞. Wq =∞Ç¨ã¨=Ú„^ŒOÖ’H˜ *ÏiáÈ=Ù#∞ 

ÖËHõ Hõiy LÑ¨C h~°∞QÍ =∂~°∞#∞. =∞OK«∞ 

QÆ_»¤ÅO^Œ∞ J<ÕHõ z#fl QÍe |∞_»QÆÅ∞ LO_»∞@ 

=Å# Jq KåÖÏ =~°‰õΩ `≥Å¡QÍ HõxÑ≤OK«∞#∞. QÍe 

|∞_»QÆÅ LÑ¨i`«Å=Ú `≥Å¡x HÍOux Ñ¨~å=~°Î#O 

K≥OkOK«∞@ =Å# =∞OK«∞ k|ƒ JO`«Ü«Ú 

`≥Å¡QÍ Hõ#|_»∞#∞. QÍe |∞_»QÆÅ∞ ÖËx =∞OK«∞ 

he ~°OQÆ∞Ö’ #∞O_»∞#∞. =∞OK«∞ HÍOu qˆH∆Ñ¨}O 

K≥O^Œ∞@ÜÕ∞ nxH˜ QÆÅ HÍ~°}=∞QÆ∞#∞. (WÖÏO\˜ 

HÍOu qˆH∆Ñ¨}O =Å# PHÍâ◊=Ú ‰õÄ_® he 

~°OQÆ∞Ö’ Hõ#|_»∞#∞) =∞OK«∞ k|ƒh\˜x „`åQÆ∞@ 

„Ñ¨Ñ¨OK«=Ú Ü≥ÚHõ¯ Ñ¨iâ◊√„Éèí =∞Ozh\˜ H˘~°`«#∞ 

fˆ~ÛO^Œ∞‰õΩ Ju =ÚYº"≥∞ÿ# Ñ¨~åº=~°} =ÚO^Œ∞ 

*Ï„QÆ`«Î K«~°ºQÍ Ñ¨iQÆ}˜OK«|_»∞K«∞#flk. L`«Î~° 

ÉèÏ~°`«^Õâ◊#^Œ∞ÅxflÜ«Ú Ç≤Ï=∂ÅÜ«∞ Ñ¨~°fi`«=ÚÅ 

=∞OK«∞ k|ƒÅ #∞O_ç „áê~°OÉèí=∞QÆ∞K«∞#flq. 

=∞OK«∞ k|ƒ #∞O_ç U~°Ê_ç# „`åQÆ∞h\˜x 

LÑ¨Ü≥∂yOK«∞@ =Å# Ô~O_»∞ Ju =ÚYº"≥∞ÿ# 

Ñ¨~åº=~°} „Ñ¨ÉèÏ==ÚÅ∞ HõÅ=Ù.

1. �™êO„Ñ¨^•Ü«∞Hõ h\˜ =#~°∞Öˇ·# #^Œ∞Å∞ 

=∞iÜ«Ú  ã¨~°ã¨∞ûÅ∞ "≥Ú^ŒÅQÆ∞ "åxÃÑ· 

=∂#=Ù_»∞ P^è•~°Ñ¨_»∞@#∞ Wk 

H˘O`«"Õ∞~°‰õΩ `«yæOK«∞#∞. 

2. �Wk ã¨=Ú„^ŒÑ¨Ù h\˜=∞@ì=Ú ÃÑ~°∞QÆ∞@#∞ 

JiHõ@∞ì#∞. „^èŒ∞= „áêO`åÅÖ’ =∞OK«∞`À 

‰õÄ_ç# „áêO`åÅ∞ Hõ~°∞QÆ∞@ =Å# ã¨=Ú„^ŒÑ¨Ù 

h\˜=∞@ì=Ú ÃÑ~°∞QÆ∞#∞. "å`å=~°}=ÚÖ’x 

h\˜ Pqi ™êO„nèHõ~°}=Ú K≥Ok =∞OK«∞#∞ 

U~°Ê~°∞K«∞#∞ (snow). D =∞OK«∞ H˜O^Œ‰õΩ 

Ñ¨_»∞@=Å# =∞OK«∞ k|ƒÅ∞ U~°Ê_»∞#∞. 

D „Ñ¨„H˜Ü«∞ H˘xfl "ÕÅ ã¨O=`«û~°=ÚÅ 

#∞O_ç [~°∞QÆ∞@ =Å# =∞OK«∞ k|ƒÅÖ’ 

#∞O_»∞ h~°∞ KåÖÏ Ñ¨iâ◊√„Éèí"≥∞ÿ#k. =∞OK«∞ 

k|ƒÅ∞ ã¨fiK«Ûù"≥∞ÿ# h\˜`À ‰õÄ_ç#=x 

K≥Ñ¨Ê=K«∞Û#∞. 

2.9. <Õ\˜ q*Ï˝#=Ú  (SCIENCE TODAY)

2.9.1. =∞OK«∞ k|ƒh\˜x `åQÆ∞@ (DRINKING ICE BERG WATER)

Hõ$`«º=Ú 2.4                                                                       =∞#O KÕ^•ÌO   

h\˜ ã¨O~°Hõ∆} =∂~åæÅ#∞ QÆ∞iOz K«iÛOK≥^Œ=∂?

1. <Õ_»∞ ¿ãHõiOz# h\˜ aO^Œ∞=Ù, ˆ~Ñ¨\˜ Hõ~°∞=Ù#∞ `˘ÅyOK«∞#∞. 

2. h\˜ K«∞Hõ¯Å∞ – „áê}Ï^è•~° K«∞Hõ¯Å∞ 
3. ________________________________________________________

Ñ¨@=Ú 2.11 Ç≤Ï=∞#k Hõ~°∞QÆ∞@
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2.9.2. ã¨=Ú„^ŒÑ¨Ù h\˜Ö’x Å=}=ÚÅ#∞ 		

      `˘ÅyOK«∞@. 

           (DESALINATION OF SEA WATER)

Å=}=ÚÅ#∞ `˘ÅyOK«∞@ XHõ Hõ$„u=∞ 

„Ñ¨„H˜Ü«∞. D Ñ¨^Œúu ^•fi~å LÑ¨Ch~°∞ (ã¨=Ú„^ŒÑ¨Ù 

h~°∞) =∞Ozh~°∞QÍ =∂~°Û|_»∞K«∞#flk. 

„Ñ¨ã≤kúQÍOz# LÑ¨C#∞ `˘ÅyOK«∞ „Ñ¨„H˜Ü«∞Å∞ 

1. ¿ãfi^Œ#=Ú  2. =ºuˆ~Hõ „^Œ"åaèã¨$u

1. ¿ãfi^Œ#=Ú (Distillation)

ÉÏ+‘ÊÉèí=#=Ú (Pqi JQÆ∞@) =∞iÜ«Ú 

™êO„nHõ~°}=Ú J#∞ Ô~O_»∞ „H˜Ü«∞Å∞ Ñ¨Hõ¯Ñ¨Hõ¯<Õ 

XˆH ã¨=∞Ü«∞OÖ’ [~°∞QÆ∞ „Ñ¨„H˜Ü«∞#∞ ¿ãfi^Œ#=Ú 

JO^Œ∞~°∞. 

2. =ºuˆ~Hõ „^Œ"åaèã¨$u (Reverse osmosis)
XHõ J~°÷ „Ñ¨"Õâ◊Hõ á⁄~°QÆ∞O_® JkèHõ Ñ‘_»#=Ú`À 

LÑ¨Ch\˜x „Ñ¨"ÕtOÑ¨ KÕã≤#Ñ¨Ù_»∞, á⁄~°Ö’x z#fl 

~°O„^è•Å QÆ∞O_®h~°∞ =∂„`«"Õ∞ „Ñ¨"ÕtOz, LÑ¨C 

=∞iÜ«Ú Yx[ Å=}=ÚÅ#∞ J>Ë¡ LOK«∞#∞. D 

„Ñ¨„H˜Ü«∞#∞ =ºuˆ~Hõ „^Œ"åaèã¨$u JO^Œ∞~°∞. 

`«q∞à◊<å_»∞ ~å¢+¨ì „Ñ¨Éèí∞`«fi=Ú K≥<≥·flÖ’x h\˜ 

H˘~°`«#∞ Ñ¨i+¨¯iOK«∞@‰õΩ ã¨=Ú„^ŒÑ¨Ù h\˜x 

=∞Oz h~°∞QÍ =∂~°∞Û@‰õΩ D =ºuˆ~Hõ „^Œ"åaèã¨$u 

Ñ¨^Œúux J=ÅOaèOK«∞K«∞#flk. 

g∞OE~ü Å=}=ÚÅ#∞ `˘ÅyOK«∞ ™ê÷=~°=Ú

Wk ÉèÏ~°`« ^Õâ◊=ÚÖ’ Ju ÃÑ^ŒÌ Å=}=ÚÅ#∞ 

`˘ÅyOK«∞ ™ê÷=~°=Ú. K≥<≥Âfl‰õΩ L`«Î~°=Ú#  

35 H˜.g∞. ̂ Œ∂~°=ÚÖ’ QÆÅ g∞OE~ü‰õΩ ã¨g∞Ñ¨=Ú# 

QÆÅ HÍ@∞Ñ¨e¡ J#∞ „QÍ=∞=ÚÖ’ Wk ™ê÷Ñ≤OK«|_ç#k. 

D ™ê÷=~°=Ú 60 ZHõ~åÅ qã‘Î~°‚=ÚÖ’ 600 

HÀ@¡ ~°∂áêÜ«∞Å Y~°∞Û`À „áê~°OaèOK«|_ç#k. 

nxÜ«∞O^Œ∞ 8600 =ºuˆ~Hõ „^Œ"åaèã¨$u (RO) 
á⁄~°Å∞#flq. Wq LÑ¨C h\˜x =∞Ozh~°∞QÍ 

=∂~°∞Û#∞. „Ñ¨u~ÀA 273 q∞eÜ«∞<£ b@~°¡ 

ã¨=Ú„^ŒÑ¨Ù h\˜x 100 q∞eÜ«∞<£ b@~°¡ â◊√„Éèí"≥∞ÿ# 

h~°∞QÍ D =ºuˆ~Hõ „^Œ"åaèã¨$u Ñ¨^ŒÌu ^•fi~å 

=∂~°∞ÛK«∞<åfl~°∞. Wk „Ñ¨u ~ÀA 100 q∞eÜ«∞<£ 

b@~°¡ (mld) h\˜x 48.66 ~°∂áêÜ«∞ÅK˘Ñ¨C# 

K≥<≥·fl #QÆ~° h\˜ ã¨Oã¨÷‰õΩ ã¨~°Ñ¶¨~å KÕã¨∞Î#flk. D 

ã¨Oã¨÷ K≥<≥·flÖ’x 5 ÅHõ∆Å =∞OkH˜ h\˜x ã¨~°Ñ¶¨~å 

KÕã¨∞Î#flk.   

<≥"Õ∞‡e (Nemmeli) Å=}=ÚÅ#∞ `˘ÅyOK«∞ 

™ê÷=~°=Ú 

=∞# ~å¢+¨ì „Ñ¨Éèí∞`«fi=Ú, h\˜ H˘~°`«#∞ 

ã¨iKÕÜ«Ú@‰õΩ ã¨=Ú„^ŒÑ¨Ù h\˜x =∞Oz 

h~°∞QÍ =∂~°Û=Öˇ#x f~å‡xOz#k. g∞OE~ü 

Å=}=ÚÅ#∞ `˘ÅyOK«∞ ™ê÷=~°=Ú =ÖË K≥<≥·fl 

"≥∞„\’ áêe@<£ h\˜ ã¨~°Ñ¶¨~å =∞iÜ«Ú =ÚiH˜ 

h\˜x `˘ÅyOK«∞ ã¨Oã¨÷ (CMWSSB) "å~°∞ 

<≥"Õ∞‡eÖ’ 908.28 HÀ@¡ ~°∂áêÜ«∞Å∞ Y~°∞Û`À 

Å=}=ÚÅ#∞ `˘ÅyOK«∞ ™ê÷=~°=Ú#∞ U~åÊ@∞ 

KÕã≤i. D ™ê÷=~°=Ú ã¨=Ú„^ŒÑ¨Ù h\˜x â◊√kúKÕã≤ 

XHõ ~ÀA‰õΩ 100 q∞eÜ«∞<£ b@~°∞¡ â◊√kÌKÕã≤ 

=∞Ozh\˜x ã¨~°Ñ¶¨~å KÕÜ«ÚK«∞#flk. <≥"Õ∞‡eÖ’ 

â◊√kúKÕã≤# h\˜x K≥<≥·flÖ’ ^•^•Ñ¨Ù 40 H˜.g∞ 

^Œ∂~°=Ú =~°‰õΩ „Ñ¨[Å‰õΩ ã¨~°Ñ¶¨~å KÕã¨∞Î<åfl~°∞. 

g∞‰õΩ `≥Å∞™ê

¿ãfi^Œ# „H˜Ü«∞ =¸Å=ÚQÍ á⁄O^Œ∞ ¿ãfi^Œ# 

[ÖÏxfl â◊√„Éèí"≥∞ÿ# h~°∞ JO^Œ∞~°∞. D 

ã¨fiK«Û"≥∞ÿ# h\˜x ™ê^è•~°}OQÍ áê~î°âßÅ 

q*Ï˝#„Ñ¨Ü≥∂QÆâßÅÖ’ =∞iÜ«Ú "≥·^Œº 

„Ñ¨Ü≥∂QÆâßÅÖ’ LÑ¨Ü≥∂yã¨∞Î<åfl~°∞. 

Ñ¨@=Ú 2.12 g∞OE~ü Å=}=ÚÅ#∞ 

`˘ÅyOK«∞ ™ê÷=~°=Ú  (u~°∞=à◊¥§~ü lÖÏ¡)
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2.9.3. Éèí∂q∞ ÃÑ· QÆÅ uÜ«∞º\˜ h~°∞ 		

	 (Sweet water on earth)

1.	 �2006Ö’ =ÚOÉˇ·Ö’ QÆÅ =∞Ç≤Ï"£∞ HÍÅ∞=Ö’ 

QÆÅ ã¨=Ú„^ŒÑ¨Ù h~°∞ L#fl@∞¡O_ç uÜ«∞ºQÍ 

=∂i#@∞¡  JK«@ x=ã≤OK«∞ „Ñ¨[Å∞ 

K≥Ñ≤Êi.  =∞Ç≤Ï"£∞ JÑ¶¨∂`«=Ú J#∞#k 

WO_çÜ«∂Ö’QÆÅ HõÅ∞+≤`«"≥∞ÿ# HÍÅ∞=ÅÖ’  

J`«ºO`« HÍÅ∞+¨º`«"≥∞ÿ#k HÍ~°}=Ú 

„Ñ¨u~ÀA "ÕÅ@#∞flÅ Ñ¨i„â◊=∞Å =º~°÷ 

Ñ¨^•~°÷=ÚÅ∞ =∞iÜ«Ú =ÚiH˜ h~°∞ D 

HÍÅ∞=‰õΩ =zÛ KÕ~°∞#∞. 

2.	� =ÚOÉèˇ·Ö’ ã¨=Ú„^ŒÑ¨Ù h~°∞ uÜ«∞ºQÍ 

=∂i# ã¨OÑ¶¨∞@# [iy# H˘xfl QÆO@

ÅÖ’<Õ QÆ∞[~å`üÖ’x \©`«Öò #n f~°=Ú 

Ö’#∂ h~°∞ ÉÏQÍ uÜ«∞ºQÍ =∂i#k. 

=ÚOÉˇ·Ö’QÆÅ WO_çÜ«∞<£ W<£ã≤ì@∂º\ò PÑ¶π 

>ˇHÍflÅrÖ’x Éèí∂QÆ~°ƒù âß¢ã¨Î "Õ`«ÎÅ∞ h~°∞ uÜ«∞ºQÍ 

=∂~°∞@ „Ñ¨Hõ$uÖ’ [~°∞QÆ∞ ã¨Ç¨Ï[ „Ñ¨„H˜Ü«∞QÍ 

q=~°} WzÛi.  H˘kÌ ~ÀAÅ∞QÍ PQÆ‰õΩO_® 

‰õΩiã≤# =~°¬=Ú =Å# =~°¬Ñ¨Ùh~°∞ XHõ ÃÑ^ŒÌ 

QÆ∞O@ =Öˇ xO_ç ã¨=Ú„^Œ f~°=ÚÖ’ XHõ KÀ@ 

Éèí∂QÆ~°ƒ=ÚÖ’ |O_»=Öˇ =∂Ô~#∞. `«~°∞"å`« D 

h~°∞ QÆÅ |O_»Å∞ "åºHÀzOK«∞@=Å# ^•xÖ’x 

h~°∞ ã¨=Ú„^Œ=ÚÖ’ =zÛ KÕ~°∞#∞. ™êO„^Œ`« 

ÉèË^Œ=Ú =Å# D "Õ~°∞Ñ¨_ç# =∞Ozh~°∞, ã¨=Ú„^ŒÑ¨Ù 

LÑ¨Ch\˜ÃÑ· `ÕÅ_»=Ú [iy#k. =∞iÜ«Ú ã¨=Ú„^Œ 

f~°=Ú "≥O@ "åºÑ≤Oz#k. P Ô~O_»∂ HõÅã≤ H˘kÌ 

~ÀAÅÖ’ ™ê^è•~°} ã¨=Ú„^ŒÑ¨Ù h~°∞QÍ =∂~°∞#∞. 

Ñ¨@=Ú 2.13 \©^äŒÖò #n f~°=Ú (QÆ∞[~å`ü)

g∞‰õΩ `≥Å∞™ê!

Jxfl =∞Ç¨ã¨=Ú„^Œ=ÚÅ∞ =∞iÜ«Ú ã¨=Ú„^Œ=ÚÅÖ’ 

LÑ¨Ch~°∞ HõÅ^Œ∞. JxflO\˜Hõ<åfl JkèHõ Å=}©Ü«∞`« 

(LÑ¨C) QÆÅk =∞$`« ã¨=Ú„^Œ=Ú (Dead sea). 
nxx =∞$`« ã¨=Ú„^Œ=Ú J#∞@‰õΩ HÍ~°}=Ú nx 

JkèHõ Å=}©Ü«∞`«, KÕÑ¨Å∞ ÖË^• W`«~° HõO\˜H˜ 

HõxÑ≤OKÕ [ÅK«~åÅ∞ rqOK«∞@#∞ x~ÀkèOK«∞#∞. 

XHõ b@~°∞ h\˜Ö’ 300 „QÍ=ÚÅ Å=}=Ú L#fl@∞¡ 

TÇ≤ÏOK«∞H˘#∞=Ú. Hõhã¨=Ú D`« `≥eÜ«∞x =ºH˜Î 

‰õÄ_® D ã¨=Ú„^ŒOÖ’ =ÚxyáÈ_»∞. ã¨=Ú„^ŒOÃÑ· 

`ÕÅ∞#∞.

Hõ$`«º=Ú 2.5                 <Õ#∞ KÕ™êÎ#∞ 

 „Ñ¨u~ÀE <Õ#∞ LÑ¨Ü≥∂yOK«∞ "≥Ú`«Î=Ú h\˜ 

"≥∂`å^Œ∞#∞ ÖˇH˜¯OK≥^Œ#∞.

„Ñ¨„H˜Ü«∞  h\˜ "≥∂`å^Œ∞ 

(b@~°¡Ö’) 

`åQÆ∞@‰õΩ

=O@KÕÜ«Ú@‰õΩ

™êfl#=Ú KÕÜ«Ú@‰õΩ

L`«∞‰õΩ@‰õΩ

h~°∞ qÅ∞"≥·# =#~°∞. =∂#=ÙÅO^Œ~°∂ 

Ñ¨iâ◊√„Éèí=ÚQÍ LO_»∞@‰õΩ h~°∞ 

KåÖÏ J=ã¨~°=Ú. JO^Œ∞=Å# h\˜x                     

qK«Hõ∆}ÏÜ«Ú`«OQÍ LÑ¨Ü≥∂yOK«=Öˇ#∞. 
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1. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘#∞=Ú. 

J)  h~°∞ JkèHõ=ÚQÍ QÆÅ „QÆÇ¨Ï=Ú __________ (Éèí∂q∞/JOQÍ~°‰õΩ_»∞) 

P) __________ JkèHõ "≥Ú`«Î=ÚÖ’ QÆÅ h\˜ xÅ∞=Å∞ (=∞Ç¨ ã¨=Ú„^Œ=ÚÅ∞/QÆ∞O@Å∞) 

W) __________ h\˜ Ü≥ÚHõ¯ "åÜ«Ú ~°∂Ñ¨=Ú (=~°¬=Ú/h\˜ Pqi) 

D) �h\˜ #∞O_ç Å=}=Ú#∞ `˘ÅyOK«∞ Hõ$„u=∞ Ñ¨^ŒÌu __________ #∞ =∞Oz h~°∞QÍ 

=∂~°∞Û#∞. (ã¨=Ú„^ŒÑ¨Ù h~°∞ / #k h~°∞) 

2.  H˘xfl h\˜ P^è•~°=ÚÅ∞ H˜O^Œ W=fi|_ç#q. Ñ¨^Œ=ÚÅ∞ J~°÷=O «̀OQÍ LO_Õ@@∞¡ =∂iÛ ~åÜ«Ú=Ú.

 

=Ú~°¬=    __________           K«∞=∞O __________ 	      k# __________	

„^ŒOã¨=Ú __________            ã¨ã¨∞û~° __________          #∞ÅH˘ _________

3. ��h\˜ K«„Hõ=Ú Ü≥ÚHõ¯ Ñ¨@=Ú H˜O^Œ W=fi|_ç#k. H˜Ok Ñ¨^Œ=ÚÅ#∞ ã¨iÜ≥ÿ∞# ™ê÷#=ÚÖ’ J=∞~°∞Û=Ú. 

   ã¨=Ú„^Œ=Ú, "Õ∞Ñ¶¨∞=Ú, Pqi, "å#

4.  ''h\˜ ã¨~°Ñ¶¨~å =∂#=ÙÅ‰õΩ P=â◊ºHõ=Ú——. ZO^Œ∞‰õΩ?

5.  (a) #QÆsHõ~°}=Ú ZO^Œ∞‰õΩ ã¨OÉèíqOK≥#∞?  

    (b)#QÆsHõ~°}=Ú =Å#

               (i)  =∂#=ÙÅ‰õΩ HõÅ∞QÆ∞ ÖÏÉèÏÖËq?

              (ii)  =#º„áê}∞Å‰õΩ HõÅ∞QÆ∞ Ç¨#∞ÖËq?

    (c)#QÆsHõ~°} „Ñ¨ÉèÏ"åÅ#∞ `«yæOK«∞ U^Õx XHõ =∂~åæxfl ã¨∂zOK«O_ç.

6. �g∞ áê~î°âßÅÖ’ LO_»∞ `«~°QÆu <åÜ«∞‰õΩÅ‰õΩ (class leaders) h\˜x ã¨O~°H˜∆OK«=∞x ã¨ÅÇ¨ W=fiO_ç. 

     a) �h\̃ ‰õΩàÏ~Úx LÑ̈Ü≥∂yOz# «̀~°∞"å «̀ =¸ã≤ "ÕÜ«∞=∞#_»O.  e) _________________________

b) _________________________		  f) _________________________

c) _________________________		  g) _________________________

     d) _________________________		  h) _________________________

=~°¬=Ú
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7. =∞#=∞O^Œ~°=¸ „Ñ¨u ~ÀA h\˜x LÑ¨Ü≥∂yOK≥^Œ=Ú. g∞~°∞ QÆ=∞xOz# ^•xx  H˜Ok Ñ¨\˜ìHõÖ’ 	

    Ñ¨ÓiÎ  KÕÜ«Ú=Ú :-

=. ã¨OYº áê~î°âßÅÖ’  WO\˜Ö’

1. h\˜ P^è•~°=Ú ______________ ______________

2. ‰õΩàÏ~ÚÅ ã¨OYº ______________ ______________

3. HÍˆ~ ‰õΩàÏ~ÚÅ∞ ______________ ______________

4. „Ñ¨u ~ÀE =$^è• JÜÕ∞º h~°∞ 

b@~°¡Ö’

______________ ______________

8. �„H˜Ok ã¨÷ÖÏÅ#∞ ã¨O^Œi≈Oz =~°¬Ñ¨Ùh\˜ ¿ãHõ~°}#∞ Ñ¨ijeOK«O_ç.  D ã¨÷ÖÏÖ’¡ =~°¬Ñ¨Ù h\˜ ¿ãHõ~°} 

ZO^Œ∞‰õΩ J=ã¨~°"≥∂ `≥ÅÑ¨O_ç?

   (i)    ^Õ"åÅÜ«∞=Ú.

   (ii)   áê~î°âßÅ Éèí=#=Ú.

   (iii)  „Ñ¨Éèí∞`«fi HÍ~åºÅÜ«∞=Ú.

   (iv)  QÆ$Ç¨Ï=Ú.

6. �=∞# ~å¢+¨ì „Ñ¨Éèí∞`«fi=Ú "å~°∞ Å=}=ÚÅ#∞ `˘ÅyOK«∞ ™ê÷=~°=ÚÅ#∞ U~åÊ@∞ KÕã≤i. "å\˜ ¿Ñ~°¡#∞ 

`≥Å∞Ñ¨Ù=Ú. 

J) ______________

P) ______________

 further reference

	

Websites

www.rainwaterharvesting.org

http;//www.worldwaterday.org

Books

1.	 Frame Work of Science  - �Paddy Gannon, Oxford University Press, 
New Delhi

2.	 Environmental Science - Tata McGraw Hill, New Delhi.

Places of scientific importance for visit:

1. The desalination plant, Minjur, Thiruvallur District

2. The desalination plant, Nemmeli, Kanchipuram District. 

3. Sathanur Dam, Thiruvannamalai District.
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~åuÜ«ÚQÆ=ÚÖ’, „Ñ¨[Å‰õΩ xÑ¨C#∞Ñ¨Ü≥∂yOK«∞@ `≥eÜ«∞^Œ∞. "å~°∞ Ñ¨zÛ PÇ¨~°=Ú#∞  uxi. 

PHõã≤‡Hõ=ÚQÍ Ô~O_»∞ ~åà◊§#∞ XHõ ^•x`À <˘Hõ\˜ QÆ\˜ìQÍ ~°∞^ŒÌ_»O =Å# xÑ¨C#∞ Ñ¨Ù\˜ìOK«=K«∞Û#x 

"å~°∞ Hõ#∞Q˘xi.  `«~°∞"å`« =O@ KÕÜ«Ú@‰õΩ, "≥Å∞`«∞~°∞‰õΩ =∞iÜ«Ú [O`«∞=ÙÅ ÉÏi #∞O_ç "åix 

~°H˜∆OK«∞ H˘#∞@‰õΩ, xÑ¨C#∞ LÑ¨Ü≥∂yOzi. XHõ Ñ¨^•~°÷=Ú "ÕQÆ=ÚQÍ PH©ûHõ~°}=Ú K≥O^Œ∞@ =Å# xÑ¨C 

`«Ü«∂~°QÆ∞#∞. D ~°™êÜ«∞# „Ñ¨„H˜Ü«∞<Õ ^ŒÇ¨Ï#=Ú (combustion) JO^Œ∞~°∞. D „Ñ¨„H˜Ü«∞Ö’ L+¨‚=Ú, 

HÍOu  =∞iÜ«Ú W`«~° Ñ¨^•~°÷=ÚÅ∞ U~°Ê_»∞#∞. 

Hõ$`«º=Ú 3.1                                                       =∞#O KÕ^•ÌO

L^ÕÌâ◊º=Ú: =∞# WO_»¡Ö’#∞, Hõ~å‡QÍ~°=ÚÅÖ’#∞ =∞iÜ«Ú "≥∂\Ï~°∞ "åÇ¨Ï#=ÚÅ∞ #_»∞Ñ¨Ù@ÖÏO\˜ 

aè#fl J=ã¨~åÅ‰õΩ, =∞#=Ú "Õˆ~fi~°∞ ~°HÍÖˇ·# WO^èŒ#=ÚÅ#∞Ñ¨Ü≥∂yã¨∞Î<åfl=Ú. H˘xfl WO^èŒ#=ÚÅ ¿Ñ~°¡#∞ 

=∞#=Ú K≥ÃÑÊ^Œ=∂? 

1.

2.

3.

=∞O_Õ ã¨fiÉèÏ==Ú QÆÅ Ñ¨^•~°÷=ÚÅ∞ KåÖÏ 

=Ù#flq. "å\˜ ã≤÷ux |\˜ì "å\˜x =sæHõiOK«=K«∞Û#∞. 

Jq Ñ¶¨∞# WO^èŒ#=ÚÅ∞ L^• : P=Ù ¿Ñ_», <ÕÅ 

ÉÁQÆ∞æ, =O@K≥~°‰õΩ. „^Œ= WO^èŒ#=ÚÅ∞ L^• : 

H˜~Àã≤<£ =∞iÜ«Ú ÃÑ„\’Öò. "åÜ«Ú WO^èŒ#=ÚÅ∞ 

L^• : ÉÁQÆ∞æ "åÜ«Ú=Ù, ã¨Ç¨Ï["åÜ«Ú=Ù =∞iÜ«Ú 

r= "åÜ«Ú=Ù.  "≥∞wfl+≤Ü«∞O i|ƒ<£ HÍÅ∞Û@ J<Õ 

Hõ$`«º=Ú#∞ =∞#=Ú Wk =~°ˆH KÕã≤ K«∂âß=Ú. 

JK«Û@, "≥∞wfl+≤Ü«∞O =∞O_ç "≥∞wfl+≤Ü«∞O PÔH·û_»∞, 

L+¨‚=Ú =∞iÜ«Ú HÍOux Ñ¨Ù\˜ìOK«∞#x =∞#=Ú 

<Õ~°∞ÛH˘<åfl=Ú. J^Õ q^èŒ"≥∞ÿ# Hõ$`«º=Ú#∞ XHõ <ÕÅ 

ÉÁQÆ∞æ =ÚHõ¯`À ‰õÄ_® g∞~°∞ KÕÜ«∞=K«∞Û#∞. g∞~°∞ 

Uq∞ QÆ=∞xOzui? <ÕÅ ÉÁQÆ∞æ QÍeÖ’ =∞O_ç 

HÍ~°ƒ<£ _»Ü«∂ÔH·û_»∞#∞, L+¨‚=Ú#∞ =∞iÜ«Ú HÍOux 

"≥Å∞=~°∞ã¨∞ÎO^Œx =∞#=Ú `≥Å∞ã¨∞HÀQÆÅ=Ú. 

XHõ Ñ¨^•~°÷=Ú QÍe`À K«~°º <˘Ok L+¨‚=Ú#∞ 

"≥Å∞=iOK«∞ ~°™êÜ«∞# „Ñ¨„H˜Ü«∞#∞ ^ŒÇ¨Ï#=Ú 

JO\Ï~°∞. ^ŒÇ¨Ï#=Ú#‰õΩ Ö’#QÆ∞ Ñ¨^•~°÷=Ú#∞ 

'^ŒÇ¨Ï#je— JO\Ï~°∞. 

Ñ¨@=Ú 3.1 (a) Ñ¨@=Ú 3.1 (b)

3.1. ^ŒÇ¨Ï#=Ú =∞iÜ«Ú "å\˜ ~°Hõ=ÚÅ∞

Ñ¨^•~°÷=ÚÅ#∞ QÍeÖ’ ÖËHõ PH˜û[<£Ö’ =∞O_çOz#Ñ¨Ù_»∞ L+¨‚=Ú =∞iÜ«Ú HÍOu "≥Å∞=_»∞@#∞ 

^ŒÇ¨Ï#=Ú JO\Ï~°∞. ^ŒÇ¨Ï#=Ú#‰õΩ Ö’#QÆ∞ Ñ¨^•~°÷=Ú#∞ WO^èŒ#=Ú JO\Ï~°∞. 
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Hõ$`«º=Ú 3.2                                                        =∞#O QÆ=∞x^•ÌO

L^ÕÌâ◊º=Ú:   ^ŒÇ¨Ï#je =∞iÜ«Ú ^ŒÇ¨Ï#O K≥O^Œx Ñ¨^•~°÷=ÚÅ#∞ QÆ∞iÎOK«_»O.

J=ã¨~°=∞QÆ∞ Ñ¨^•~°ú=ÚÅ∞: �„™êì, H˘Ü«∞º, W#∞Ñ¨ ã‘Å, H˜~Àã≤<£, ~åu=ÚHõ¯, náêOQÍ~°=Ú, 

JyæÑ¨ÙÅ¡Å∞, QÍA, |~°fl~ü, Ñ¨@∞ìHÍ~°∞. 

((  |~°fl~ü‰õΩ xÑ¨ÊO\˜OK«O_ç

(( �XHõ Ñ¨@∞ìHÍ~°∞ ã¨Ç¨Ü«∞=Ú`À, XHõ¢™êì =ÚHõ¯#∞ *ÏfiÅÃÑ· #∞OK«O_ç.

((  ¢™êì U"≥∞ÿ#k?

(( �H˜Ok W=fi|_ç# Ñ¨\˜ìHõÖ’ g∞ Ñ¨ijÅ##∞ á⁄O^Œ∞Ñ¨~°K«O_ç. 

(( �ÃÑ· q^è•#=Ú#∞ W`«~°Ñ¨^•~°÷=ÚÅ‰õΩ ‰õÄ_® KÕã≤ K«∂z g∞ Ñ¨ijÅ#Å#∞ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 

(( �̂ŒÇ¨Ï#=Ú [iy#@¡~Ú`Õ, ^ŒÇ¨Ï#jÅ Ñ¨^•~°÷=∞x QÆ∞iÎOK«O_ç. J@∞¡ HÍxKÀ ^ŒÇ¨Ï#=Ú K≥O^Œx 

Ñ¨^•~°÷=∞x QÆ∞iÎOK«O_ç.

Ñ¨\˜ìHõ 3.1

Ñ¨^•~°÷=ÚÅ∞ ^ŒÇ¨Ï# je ^ŒÇ¨Ï#=Ú K≥O^Œx

¢™êì

H˘Ü«∞º

W#∞Ñ¨ ã‘Å 

H˜~Àã≤<£ 

~åu =ÚHõ¯

<ÕÅ ÉÁQÆ∞æ

JyæÑ¨ÙÅ¡Å∞

QÍA

ÃÑ· Hõ$`«º=Ú ̂ •fi~å, HÍy`«=Ú, ¢™êì, H˘Ü«∞º, 

JyæÑ¨ÙÅ¡Å∞ "≥Ú^ŒÅQÆ∞ Ñ¨^•~°÷=ÚÅ∞ ̂ ŒÇ¨Ï#je=x 

`≥eÜ«ÚK«∞#flk. *ÏfiÅÃÑ·=ÙOz#Ñ¨Ù_»∞ 

~å~Ú, QÍA W#∞Ñ¨ ã‘ÅÅ∞ "≥Ú^ŒÅQÆ∞#q 

=∞O_»x =xÜ«Ú `≥eÜ«ÚK«∞#flk. WÖÏO\˜ 

Ñ¨^•~°÷=ÚÅ#∞ ^ŒÇ¨Ï#=Ú K≥O^Œx Ñ¨^•~°÷=ÚÅx 

JO\Ï~°∞. 

 ^ŒÇ¨Ï# „H˜Ü«∞‰õΩ HÍ=Åã≤# Ñ¨iã≤÷`«∞Å#∞ 

=∞#=Ú Ñ¨iâ’k^•Ì=Ú. 

. Ñ¨@=Ú 3.2 ^ŒÇ¨Ï#je =∞iÜ«Ú ^ŒÇ¨Ï#=Ú K≥O^Œx 

Ñ¨^•~°÷=ÚÅ∞

H˘Ü«∞º

<ÕÅ ÉÁQÆ∞æ
~å~Ú

ÃÑ„\’Å∞

ã¨iÑ¨_»∞ QÆ_çÖ’ \˜H± ( ) KÕÜ«∞O_ç
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Hõ$`«º=Ú 3.3                     =∞#O QÆ=∞x^•ÌO

L^ÕÌâ◊º=Ú: ^ŒÇ¨Ï#„H˜Ü«∞‰õΩ QÍe J=ã¨~°=∞x K«∂Ñ¨Ù@.

J=ã¨~°=∞QÆ∞ Ñ¨^•~åúÅ∞: �zg∞fl, „H˘"˘fiuÎ, JyæÃÑ>ˇì, 

H˘Ü«∞º k"≥∞‡Å∞, QÍAÑ¨ÅHõ.

q^è•#=Ú : 

*Ï„QÆ`«Î : H˘"˘fiuÎx Ñ¨@∞ìH˘<Õ@Ñ¨C_»∞ *Ï„QÆ`«ÎQÍ =ÙO_»=Öˇ#∞. 

((  XHõ "Õ∞*ÏÃÑ· =∞O_≥_ç H˘"˘fiuÎx =ÙOK«∞=Ú. 

ã¨O^Œ~°ƒù=Ú 1
(( �~°O„^Œ=ÚÅ∞ Hõey# zg∞flx „H˘"˘fiuÎ ÃÑ· 

#∞OK«∞=Ú. QÍe ̂ Œ∂ˆ~O^Œ∞‰õΩ J#∞=ÙQÍ =ÙO_Õ@@∞¡ 

~°O„^Œ=ÚÅ∞ QÆÅ zg∞flx H˘xfl H˘Ü«∞º k"≥∞‡ÅÃÑ· 

LOK«∞=Ú. 

((  *ÏfiÅ U=∞QÆ∞<À Ñ¨ijeOK«∞=Ú. 

ã¨O^Œ~°ƒù=Ú 2
(( �WÑ¨C_»∞ H˘Ü«∞º k"≥∞‡Å#∞ `˘ÅyOK«∞=Ú 

~°O„^Œ=ÚÅ∞ QÆÅ zg∞fl, "Õ∞*Ï#∞ ̀ å‰õΩ#@∞¡OK«∞=Ú. 

((  =∞~°ÖÏ *ÏfiÅ#∞ Ñ¨ijeOK«∞=Ú

ã¨O^Œ~°ƒù=Ú 3
(( �z=~°QÍ, ~°O„^Œ=ÚÅ∞ QÆÅ zg∞flÃÑ· XHõ QÍA 

Ñ¨ÅHõ#∞OK«∞=Ú.=∞~°ÖÏ *ÏfiÅ#∞ QÆ=∞xOK«∞=Ú. 

(( D =¸_»∞ ã¨O^Œ~°ƒù=ÚÅÖ’ Uq∞ [iy#k?

(( *ÏfiÅ PiáÈ~Ú#^•?

(( *ÏfiÅ á⁄QÆ`À =∞O_ç#^•?

(( *ÏfiÅ JÖÏˆQ =∞O_ç#^•?

(( =∞O_Õ „H˜Ü«∞Ö’ QÍe Ü≥ÚHõ¯ áê„`«#∞ QÆ∞iOz 		

     g∞ˆ~^≥·<å x~å÷iOzu~å?

PÖ’zOK«O_ç
	

XHõ =ºH˜Î |@ìÅ‰õΩ 

xÑ¨ÊO@∞ H˘#flÑ¨Ù_»∞ 

P=ºH˜Îx ^Œ∞Ñ¨Ê\˜`À 

K«∞\˜ì ^˘i¡™êÎ=Ú Jx 

g∞~°∞ q#|_ç =ÙO\Ï~°∞. 

ZO^Œ∞HÀ TÇ≤ÏOK«QÆÅ~å?

Ñ¨@=Ú 3.3 ^ŒÇ¨Ï#=Ú#‰õΩ QÍe J`«º=ã¨~°=Ú

^ŒÇ¨Ï# „H˜Ü«∞‰õΩ HÍ=Åã≤# 

Ñ¨iã≤÷`«∞Å∞

ã¨O^Œ~°ƒù=Ú 1 ã¨O^Œ~°ƒù=Ú 2 ã¨O^Œ~°ƒù=Ú 3

P
H˜û
[
<
£

^
ŒÇ
¨Ï<

À+
¨‚=
Ú

xÑ¨C

^ŒÇ¨Ï# je Ñ¨^•~°÷=Ú

zg∞fl Ü≥ÚHõ¯ J_»∞QÆ∞ÉèÏQÆ=Ú #∞O_ç QÍe „Ñ¨"ÕtOK«∞@ =Å# ã¨O^Œ~°ƒù=Ú (1) #O^Œ∞ H˘"˘fiuÎ ¿ãfiK«ÛùQÍ 
=∞O_ç#k. zg∞fl Ü≥ÚHõ¯ J_»∞QÆ∞ÉèÏQÆ=Ú #∞O_ç QÍe ¿ãfiK«ÛùQÍ „Ñ¨"ÕtOK«#O^Œ∞=Å# ã¨O^Œ~°ƒù=Ú (2) 
#O^Œ∞ H˘"˘fiuÎ „Ñ¨HÍâ◊ ~°Ç≤Ï`«=ÚQÍ =∞O_ç, á⁄QÆxzÛ#k. QÍe ÖË#O^Œ∞=Å# ã¨O^Œ~°ƒù=Ú (3) #O^Œ∞ 
*ÏfiÅ Pi áÈ~Ú#k. JO^Œ∞=Å#, ^ŒÇ¨Ï# „H˜Ü«∞‰õΩ QÍe J`«º=ã¨~°=∞x ã¨Ê+¨ì=ÚQÍ `≥eÜ«ÚK«∞#flk.
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