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A²ym]I Ipdn¸v .....

	 Cu imkv{X]mT]pkvXI¯ns³d ]p\: {]kn²oIcWw \nÀÆln¡pt¼mÄ 
CXv ]Tn¡p¶htcmSpw A²ym]I hrµt¯mSpw AhcpsS Bthi DÕml]qÀ®amb    
{]XnIcW§Ä¡v R§fpsS lrZbw \ndª \µn {]Imin¸n¡phm³ B{Kln¡p¶p. 
	 imkv{X¯nÂ Nne [mcWIÄ Imem\pkrXambn amä¯n\v hnt[bamIp¶Xn 
\mÂ ]pXnb kn²m´§fpw ]pXnb XXz§fpw XpSÀ¶pw cq]w sIm≠ncn¡p¶p. 
	 imkv{X¯nse kXy§fpw [mcWIfpw (bYmÀ°ambXpw, \nKqVamb 
Xpw) AhbpsS DÅS¡¯nÂ \n¶pw hyXnNen¡msXXs¶ \b\at\mlcambn                 
\n§Ä¡p ap¶nÂ kaÀ¸n¡m³ R§Ä {ian¡p¶p. 
	 {]hÀ¯\§sf ASnØm\am¡n sIm≠pÅ ]T\amWv (Activity based learn-
ing) imkv{X]T\¯nsâ ASnØm\ambn C¶v AwKoIcn¡s¸«n«pÅXv. C¯cw {]
hÀ¯\§Ä ]TnXmhnsâ XpSÀ¨bmbpÅ At\zjW §Ä¡v/ \nco£W§Ä¡v 
ImcWambn `hn¡p¶p. AÃmsX ]mT]pkvXI¯nepÅ DÅS¡hpw XXz§Ä 
bYmÀ°amtWm F¶v shdpsX ]cntim[n¡pIbÃ. AXn\mbn \ap¡v km[mcWbmbn 
e£yamIp¶ hkvXp¡Ä D]tbmKn¨v hfsc Nnehv IpdªcoXnbnÂ  sN¿mhp¶ 
{]hÀ¯\§fpw   ]co£W §fpsams¡bmWv cq]Iev]\ sNbvXncn¡p¶Xv. Cu 
{]hÀ¯\§ sfms¡¯s¶ FÃm t]cpw sN¿Wsa¶ Nn´bnÂ \½Ä Ahsc  
H«msI aq¶v {Kq¸pIfnembn Xncn¨p.
 
$ Rm³ sN¿p¶Xv - -  hyIvXnKXambn sNt¿≠ {]hÀ¯\§Ä   
$ R§Ä sN¿p¶Xv  --  Hcp Iq«w ]TnXm¡Ä tNÀ¶v sNt¿≠ ]co£W§Ä 
$ R§Ä \nco£n¡p¶Xv -- A²ym]IÀ sNbvXp ImWn¨p sImSpt¡≠   	    
]co£W§Ä 

	 aq¶mas¯ {Kq¸nepÄs¸Sp¯nbn«pÅh _p²nap«v Gdnbhtbm AsÃ¦nÂ 
A¯cw ]co£W§fnÂ cmk]mZÀ°§Ä, sshZypXn apXembh ssIIm-
cyw sNt¿≠Xn\mÂ hfsc kpc£nXamtbm sN¿mhp¶mXmWv. "IqSpXembn           
Adnbm³" F¶ Xes¡«n³ ]mT]pkvXI¯nÂ sImSp¯n«pÅ hnhc§Ä Nne 
Akm[mcWambtXm, ckIcamb kXy§tfm, AdnhpItfm BWv Ip«nIfpsS         
]co£ tNmZy§fnÂ \n¶pw Chsb Hgnhmt¡≠XmWv.  
	 asämcp hn[¯nÂ hnZymÀ°nIÄ¡v ]T\w km[yam¡p¶ Hcp`mKamWv. 
aqey\nÀ®bhn`mKw hkvXpXIÄ a\Ênem¡n ]Tn¡p¶Xn\v Du¶Â \Â 
Ip¶Xn\mÂ, hkvXpIÄ a\Êne¡msXbpÅ a\\s¯ ]cn]qÀ®ambn \ncp 
Õls¸Sp¯nbncn¡p¶p. ]Tn¨ Bib§fspS {]tbmKn IX, {]iv\§Ä \nÀ²mcW 
sN¿m\pÅ Ignhv DbÀ¶Xe¯nepÅ Nn´\ F¶nhsb t{]mÕmln¸n¡p¶p. Hmtcm 
tNmZy¯n\pw H¶nÂ IqSpXÂ D¯c§Ä \evIm\mIp¶ hn[¯nemWv tNmZy§Ä 
X¿mdm¡nbncn¡p¶Xv. 
	 IqSpXÂ Imcy§Ä Adnbp¶Xntebv¡mbn Hmtcm ]mT¯nsâbpw Ahkm\ 
`mK¯v hmbnt¡≠ ]pkvXI§fpw sh_vssÌpIfpw \nÀt±in¨n«p≠v. {InbmXvaI 
\nÀt±i§fpw hnaÀi\§fpw kzmKXmÀKamWv hnetbdnb \nÀt±i§fpw AtX]Sn 
kzoIcn¡p¶XmWv. 

      									         {KÙ IÀ¯m¡Ä	
			                                           Sciencetextbook@gmail.com
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*	 ap«bnSp¶ P´p¡Ä

*	 Cfw PohnbnÂ\n¶pw {]mb]qÀ¯nbntebv¡v
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P´ptemIw

\t½msSm¸hpw \ap¡p Npäpw tImSm\p 
tImSn sshhn[yamÀ¶ PohPme§Ä 
Pohn¡p¶p. ChsbÃmw AhbpsS t]
cpIfnÂ HmÀ½n¡m³ km[n¡ptam? Poh 
imkv{XÚ³amÀ FÃm PohPme§sf 
bpw AÀ°h¯mb hn`mK§fmbn Xcw 
Xncn¨v Ahsb¡pdn¨v a\Ênem¡m³ \s½ 

klmbn¨ncn¡p¶p. 

PohPme§sfbpw hnhn[ hn`mK§fmbn 
{IaoIcn¨ncn¡p¶p. ent¶bknsâ Cu 
hÀ¤oIcW hyhØ t]cnSm\pw, XcwXncn 
¡m\pw, PohPme§sf XmcXayw sN¿m³ 
C¶v \½Ä D]tbmKn¡p¶p. 

	 PohPme§fpsS Gähpw henb 
hn`mKw P´ptemIamWv. hnhn[ \ne 
IfnÂ [mcmfw D]hn`mK§Ä D≠v. Ahsb 
hyXyØ \neIfnÂ {IaoIcn¨ncn¡p¶Xn\v 
SmIvkm F¶v hnfn¡p¶p. SmIvkbpsS \n 
eIÄ temIw, ss^ew, hn`mKw, HmÀUÀ, 
IpSpw_w, Po\kv, PmXn F¶n§s\ A]
tcmlW {Ia¯nemWv. Cu {Kl¯nepÅ 
hepXp apXÂ sNdpXp hsc P´p¡sf 

SmIvk A\pkcn¨v hÀ¤oIcn¨ncn¡p¶p.

{]hr¯n 1.1

X¶n«pÅ Nn{Xw t\m¡pI. 

CXv taibÃ ItkcbmsW 

¶Xn\v aq¶v ImcW§Ä Fgp 

XpI. 

 \n§Ä Ggmw Xc¯nÂ ]Tn¨n«pÅXv. 
kmayXbpsSbpw sshhn[y§fpsSbpw 
ASnØm\¯nÂ PohPme§sf hnhn[ 
hn`mK§fmbn XcwXncn¨ncn¡p¶ coXnsb 
hÀ¤oIcWw F¶p ]dbp¶p. 	\ n § Ä ¡ v 
{Ko¡v `mj Adnbmsa¦nÂ \n§Ä Cu 
hnjbs¯ SmIvtkmWan F¶p ]dbpw. 
ImcWw {Ko¡nÂ SmIvkokv F¶Xn\v 
{IaoIcn¡pI F¶pw t\manb F¶Xn\v 
coXn F¶pw AÀ°amIp¶p. A§s\ 
SmIvtkmWan F¶Xv Xncn¨dnbÂ, hnhcWw, 
t]cnSÂ, hÀ¤oIcWw, F¶nhsb¡pdn¡p¶ 
Pohimkv{XimJbmIp¶p. 

	 kzoU\nse kkyimkv{XÚ\mb 
ImÄent¶bvkv (17T7--1778) hÀ¤oIcW¯n        
\mbn hn`mK§sf {IaoIcn¨p. Cu {IaoIcWw 
PohPme§sf AXnsâ kmayXbpsS 
hnhn[ \neIÄ A\pkcn¨v A\p{Ia¯nÂ 
ASp¡m³ klmbn¨p. kmayXbpsS 
hnhn[ \neIfpsS ASnØm\¯nÂ 
PohPme§sf {IaoIcn¡m³ ent¶bkv 
FgpXnb knkväat\¨pd F¶ henb ]p 
kvXI¯nÂ \ap¡v Npäpw ImWp¶ FÃm 

IqSpXembn Adnbm³

kzoU\nse kkyimkv{XÚ      
\mb ImÄent¶bkv, \ho\ hÀ 
¤oIcW¯nsâ ]nXmhmbn IcpX 

s¸Sp¶p (1707 - 1778).

IqSpXembn Adnbm³

P´pimkv{X ]nXmhmb Acnkvtäm«n 
emWv P´p¡sf AhbpsS kmayX 
IfpsSbpw, sshhn[y§fpsSbpw ASn 
Øm\¯nÂ BZyambn hÀ¤oIcn¨Xv 
(384 -322BC)

s]mXphmb kz`mh§sf ASnØm\

am¡n P´p¡sf sNdpXpw ho≠pw 

sNdpXpambn hn`Pn¨ncn¡p¶p. Hmtcm 

hn`mKhpw apt¼ DÅ hn`mK§fnÂ \n¶pw 

D≠mbXmWv. hÀ¤oIcW¯nse Gähpw 

sNdnb khntij hn`mKw PmXnbmWv. 

sNbvXv ]Tn¡mw
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a®nc, sIm©v t]mepÅ P´p¡Ä¡v 

Zzn]mÀizkaanXn D≠v. a²yA£w hgn 

IS¶pt]mIp¶ km¦Â¸nI tcJ icoc`mK 

§sf heXp CSXp ka`mK§fmbn hn`Pn 

¨ncn¡p¶p. 

hÀ¤oIcW¯n\mhiyamb Nne s]mXp 

kz`mh§Ä Xmsg sImSp¯ncn¡p¶p.

 

hÀ¤oIcW¯nsâ am{XIÄ

HmÀUÀ

¢mkv

ss^ew

P´ptemIw

PmXn

Po\kv

IpSpw_w

Nn{Xw {XnPymkaanXn

Zzn]mÀiz kaanXn

{`qW¯nsâ IpdpsI tOZw

_mly_oP ASp¡v

a²y_oP ASp¡v

B´cnI_oP 

ASp¡v

Aao_bv¡v {IaclnX LS\bmWpÅXv. 
Ch Ahbh kaanXn CÃm¯hbmWv. Imc 
Ww CXnsâ icoc A£¯neqsSbpÅ Hcp 
tcJbpw c≠p ka`mK§fmbn ]ncn¡p¶nÃ.

3. _oP ASp¡pIÄ  {`qWhfÀ¨bpsS 
L«¯nÂ _oP ASp¡pIÄ D≠m Ip¶p. 
{`qWw ]qÀ®hfÀ¨sb¯pt¼mÄ Cu 
ASp¡pIfnÂ \n¶v Ahbh§Ä D≠m 
Ip¶p. _mly_oP ASp¡v, B´cnI _oP 
ASp¡v F¶v c≠v _oP ASp¡pIÄ Ds≠ 
¦nÂ B Pohnsb c≠v _oP ASp¡pÅh 
F¶v ]dbp¶p. ChbnÂ _mly_oP 
ASp¡v, a²y_oP ASp¡v, B´cnI_oP 
ASp¡v F¶o _oP ASp¡pIÄ Ds≠¦nÂ 
aq¶p _oP ASp¡pÅ P´p¡Ä F¶v       

]dbp¶p.

hÀ¤oIcW¯nsâ am\ZÞw 
1. 	icocLS\bpsS \neIÄ -  -arK§sf 

AhbnÂ ImWp¶ tImi§fpsS F®¯n 
sâ ASnØm\¯nÂ GItIminIsf¶pw 
_lptIminIsf¶pw hn`Pn¨n«p≠v. 

2. 	kaanXn (Symmetry) - Hcp P´phnsâ 
LS\bpw BIrXnbpw t\m¡pt¼mÄ 
icoc`mK§Ä a[y A£¯n\p Npäpambn 
{Ias¸Sp¯nbncn¡p¶Xp ImWmw. 
CXnÂ a²y A£w hgn IS¶pt]mIp¶ 
tcJ icoc`mK§sf c≠p ka`mK§ 
fmbn thÀXncn¨ncn¡p¶p. CXns\ {XnPym 

kaanXn F¶p ]dbp¶p. DZm: ssl{U.

hÀ¤oIcW¯nsâ \neIÄ
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4. icoc Ad  icoc¯n\pÅnse {Zhw \n 

dª Adbv¡v icoc Ad F¶v ]dbp¶p. 
CXv icoc ̀ n¯nbnÂ \n¶v Zl\ ]Ys¯bpw 
aäv Ahbh§sfbpw thÀXncn¡p¶p. Hcp 
bYmÀ° icoc Ad a²y ASp¡n\nSbnÂ 
ØnXnsN¿p¶p. 

icoc AdbpsS {]IrXa\pkcn¨v P´p 
¡sf aq¶p hn`mK§fmbn Xncn¨ncn ¡p¶p. 
a®nc t]mepÅ P´p¡Ä¡v bYmÀ° 
icoc Ad DÅXpsIm≠v Ahsb bYmÀ° 

icocAd DÅh (Coelomate) F¶v ]dbp¶p.

icoc Ad CÃm¯h

_mly_oP ASp¡v

a²y_oP ASp¡v 

B´cnI _oP ASp¡v 

I]S icoc Ad DÅh

_mly_oP ASp¡v

a²y _oP ASp¡v
B´cnI _oP     
ASp¡v 
icoc Ad

bYmÀ° icoc Ad DÅh�

aokâdn

_mly_oPASp¡v

a²y_oP ASp¡v

B´cnI                         
_oPASp¡v

icocAd

 \mShnc icoc Ad CÃm¯hbv¡v Hcp 

DZmlcWamWv. 

Dcpf³ hnct]mepÅ P´p¡Ä¡v icoc 
AdImWp¶p. F¶mÂ AXv B´cnI 
ASp¡n\pw a²yASp¡n\pw CSbnemWv. 
CXns\ I]Sicoc Adbmbn ]cnKWn¡p¶p. 
Cu P´p¡sf I]S icocAd DÅh 

(Pseudocoelomate) F¶p ]dbp¶p.

5. icotcmjvamhv 

icotcmjvamhns\ \nb{´n¡m\pÅ Ign 
hn\\pkcn¨v P´p¡sf c≠p hn`mK§ 
fmbn Xncn¨ncn¡p¶p. aÕyw, Xhf t]mepÅ 
NneP´p¡Ä¡v Npä]mSnepÅ Xm]¯n\\p 
kcn¨v amdp¶ icotcmjvamhmWv. Ahsb 
ioXcIvX {]mWnIÄ F¶p ]dbp¶p. 

]£nIÄ, a\pjy³ t]mepÅ aäp P´p 
¡sf DjvWcIvX {]mWnIÄ F¶p ]d 
bp¶p. ImcWw AhbpsS icotcmjvamhv 
Øncambncn¡pIbpw Npäp]mSnÂ \n¶v 
Aev]w IqSnbpw ImWp¶p. 

	 CXp hsc]«nIs¸Sp¯nbn«pÅ am\
ZÞ§Ä¡SnØm\ambn R. H  hntä¡À 
(R.H Whitaker) FÃmPnhPme§tfbpw 5 
P´ptemIambn hÀ¤oIcn¨ncn¡p¶p.	
	

	 tImi`n¯nCÃm¯ AsÃ¦nÂ lcnXI 
anÃm¯ FÃm _lptImiPohnItfbpw A\n 
taenb (Animalia) F¶ P´p hn`mK¯nÂ  
DÄs¸Sp¯nbncn¡p¶p. CXnÂ Xmsg sImSp 

¯ncn¡p¶ ss^e§fnÂ ImWp¶p.

1. 	ss^ew t]mcns^d (DZm.kvt]m©pIÄ)

2. 	ss^ew koeâtdä (DZm.ssl{U)

3. 	ss^ew ¹mänslÂan´kv (DZm. \mShnc)

4. 	ss^ew AkvslÂan´kv (DZm. 
Dcpf³hnc)

5. 	ss^ew A\enU (DZm. a®nc)

6. 	ss^ew BÀt{Xmt]mU (DZm. ]mä)

7. 	ss^ew samfkv¡ (DZm. \¯)

8. 	ss^ew F¡nt\msUÀtaä (DZm. \£{X 
aÕyw)

9. 	ss^ew tImÀtUä

H¶papXÂ F«phscbpÅ ss^e§sf 

km[mcWbmbn \s«ÃnÃm¯h F¶p ]d 

bp¶p. Cu P´p¡Ä¡v B´cnI \s«Ãv 

ImWp¶nÃ. ss^ew tImÀtUäbnÂ 

DÄs¸Sp¯nbncn¡p¶ P´p¡Ä¡v AXn 

sâ hfÀ¨bpsS GsX¦nepw L«¯nÂ 

{]mcw` \s«Ãv (Notocnord) D≠mbncn¡pw. 

hfcp¶ {`qW¯nsâ icoc¯nÂ ImWp¶  

hfbp¶ ZÞvt]mepÅ H¶mWv {]mcw`\

s«Ãv AsÃ¦nÂ t\mt«mtImÀUv. CXv 

XcpWmØnbmÂ \nÀ½nXamWv. CXv Hcp 

PohnbpsS a²ytcJbpw {][m\Xm§pamWv. 

\s«ÃpÅh tImÀtUäpIfmWv. ChbnÂ 

{]mcw`\s«Ãv AhbpsS \s«Ãnsâ Hcp 

`mKamIp¶p.
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1.1 \s«ÃnÃm¯h (INVERTEBRATES)

ss^ew t]mdns^d : 

	 Ch _lptImiPohnIfnÂ Gähpw 

efnXhpw hÀ®m`hpamWv Chsb kpjnc§ 

fpÅh F¶p ]dbp¶p. Chbv¡v hmbv 

ImWp¶nÃ ]Icw AhbpsS icoc¯n\p 

Åntebv¡v Pew hens¨Sp¡p¶ sNdnb 

kpjnc§Ä ImWp¶p. ChbpsS tImi§Ä 

IeIfmbn {IaoIcn¨n«nÃ F¶mÂ _m 

IvSocnb, Pe¯nÂ s]m§n¡nS¡p¶ 

sNdnb hkvXp¡Ä t]mepÅhsb ]nSn¨v 

Blmcambn `£n¡p¶p. kap{ZPohnIfmb 

t]mdns^dIÄ ]mdIfnepw P´p¡fpsS 

]pdwtXmSnepw H«n ImWp¶p. ImÂkyw, 

knen¡ t]mepÅ I«nbpÅ [mXp¡Ä 

sIm≠p≠mbn«pÅ apÅpIfmÂ icocw   _

es¸Sp¯nbncn¡p¶p. DZm: sskt¡m¬. 

ss^ew koenâtdä :

hÀ®m`amb PePohnIfmWv koeâ 
tdäpIÄ. X≠nÃmsX H«n¡mWp¶ t]m 
fn¸pIfpw kzX{´ambn s]m§n¡nS¡p¶ 
¹hI§Ä AsÃ¦nÂ saUqkIfpw Cu 
hn`mK¯nse AwK§fmWv. koeâ 
tdäIÄ c≠p _oP ASp¡pÅhbpw 
{XnPymkaanXn DÅhbpamWv. Zl\¯n\p 
klmbn¡p¶ koeâtdm¬ AsÃ¦nÂ 
Kmkvt{Smhmkv¡pemÀ Ad ImWp¶p. 
Chbv¡v Ahbh§Ä ImWp¶nÃ. 
hmbsb `mKs¯ Npän¡mWp¶ \o≠ 
hncepIÄ t]mepÅ sSâ¡nfpIÄ Ccsb 
]nSn¡m\pw kzc£bv¡pw {]tbmP\s¸ 
Sp¶p. sSâ¡nfpIfnÂ s\atämknÌv F¶ 
khntij tImi§Ä ImWp¶p. Cu 
sIm«p¶ tImi§fpsS DÅnÂ ImWp¶ 
hnjapÅpIÄ D]tbmKn¨v Ccsb sIm«p¶p. 

R.H.hnt¡ädnsâ hÀ¤oIcWw

temI§Ä

tam\oc t{]m«nkvä IhI§Ä ¹mtâ A\ntaenb

1. _mIvSocnb

2. kbt\m _m 	
   IvSocnb

(\oe]¨ BÄK)

1. GItImi BÂK

2. t{]mt«mtkmh

1. _lptImi 		

   BÂKIÄ

2. {_tbm   		

   ss^äpIÄ

3. sSdntUm    	     	

   ss^äpIÄ

4. Pnwt\mkv          	

   t]apIÄ

5. B³Pn

   tbmkv  	   	

   t]apIÄ

1. t]mdns^d

2. koeâtdä

3. ¹mänslÂan´kv

4. AkvslÂan´kv

5. A\enU

6. BÀt{Xmt]mU

7. samfkv¡

8. F¡nt\msUÀtaä

1. IhI§Ä

kvt]m©pIÄ

1. tImÀ

   tUä
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DZmlcW§Ä : ]hng]päpIÄ, koA\n 

tam³, ssl{Um, PÃn aÕyw.

ss^ew ¹mänslÂan´kv           

(]c¶ hncIÄ)

Ch ]c¶ CeIÄ t]mse AsÃ¦nÂ \mS 
t]mepÅ PohnIfmWv. Ch t]mdns^dpIÄ, 
koeâtdäpIÄ, F¶nhsb¡mfpw IqSpXÂ 
k¦oÀ®amWv. ChbpsS icocw Zzn]mÀ 
izkaanXn DÅhbmWv. icoc`n¯n aq¶p 
_oP ASp¡pIfmÂ \nÀ½nXambXn\mÂ 
aq¶p _oP ASp¡pÅh F¶p ]dbp¶p. 
Ch icoc Ad CÃm¯hbmWv. ¹mt\
cnb kzX{´Pohnbmb ]c¶ hncbmWv. 
\mShnc t]mepÅ [mcmfw ]c¶hncIÄ 
]cmZPohnbmWv Cu ]cmZPohnIfnÂ 
ImWp¶ sImfp¯pIÄ, k¡dpIÄ t]m 
epÅ Ahbh§Ä BXntYb PohnIfnÂ 

H«nbncn¡m³ klmbn¡p¶p. 

icocw Zzn]mÀizkaanXnbpw aq¶p _oP 
ASp¡pÅXpamIp¶p. a²y_oP ASp¡n   
\pw B´cnI Ahbh§Ä¡panSbnÂ {Zhw 
\ndª I]Sicoc Ad ImWp¶p. A[nIw 
Dcpf³ hncIfpw kzX{´PohnIfmWv. 
F¶mÂ NneXv tcmKw D≠m¡p¶ ]
cmZPohnIfmWv. DZmlcWambn ss^ 
tecnb³ hncIÄ `oXnP\Iamb a´v 
tcmKw D≠m¡p¶p. ]n³hncIÄ a\pjysâ 

IpSenÂ ImWp¶ ]cmZPohnbmWv. 

ssl{UbpsS Øncamb ssÉUns\ 
hyhtOZ\ kq£vaZÀin\nbneqsS \nco 
£n¡pI. \n§Ä F´pI≠pthm AXnsâ 
Nn{Xw hcbv¡pI. CXns\ ssl{UbpsS 
Nn{Xhpambn XmcXays¸Sp¯n `mK§Ä 
ASbmfs¸Sp¯pI. hmbv tI{µoIcn¡pI. 
sSâ¡nfpIfpsS F®w Ipdn¡pI.

{]hr¯n 1.2

a®nc

koA\ntam³

¹mt\cnb \mShnc

sImfp¯pIÄ

k¡dpIÄ

ss^ew AkvslÂan´kv 

Cu ss^e¯nÂ DÄs¸Sp¶ PohnIsf 
Dcpf³ hncIÄ F¶p]dbp¶p. ChbpsS 
icocw DcpfmIrXnbnepw JÞ§fnÃm 
sXbpw {]Xntcm[ iànbpÅ Iyq«n¡nfn       
\mÂ BhcWw sNbvXpw ImWp¶p. ChbpsS 

Dcpf³hnc

ss^ew A\enU

FÃm A\enUIfpw hncIfmWv. 
Ahbv¡v \o≠v Dcp≠ JÞ§fpÅ 
icocap≠v. Hmtcm JÞ¯nepw Hcp t]m 
epÅ Ahbh§Ä ImWp¶p. Cu coXnsb 
saämsadnkw F¶p]dbp¶p. Cu hncIfnÂ 
kotä F¶p ]dbp¶ sNdnb apÅpt]mepÅ 
tcma§Ä ImWp¶p. A\enUIÄ Zzn]mÀ 
izkaanXnbpw aq¶p _oP ASp¡pÅhbpw 
BIp¶p. Chbv¡v bYmÀ° icoc Ad 
ImWp¶p. a®nc, Ipf A«, eKvhnc F¶nh 

A\enUIÄ¡v DZmlcWamWv.

sNbvXv ]Tn¡mw
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Blmcw `£n¡m\pw C{µnbiànbv¡pw D]
Icn¡p¶p. ChbpsS icocw JÞ§fmbpw 
Ah Iq«ambn tNÀ¶v Xe, amdnSw, DZcw 
F¶n§s\ ImWp¶p. Ch ssIän³ F¶p ]
dbp¶ _eapÅ hkvXphn\mÂ \nÀ½n¡s¸« 
Dd¸pÅXpw I«nbpÅXpamb ]pdw N«¯n 
\mÂ BhcWw sN¿s¸«ncn¡p¶p. FÃm 
JÞ§fnepw ImWp¶ aS§p¶ kÔnIÄ 
Ne\¯n\v klmbn¡p¶p. BÀt{Xmt]m 
UpIÄ Zzn]mÀizkaanXn DÅhbmWv. Ch 
bnÂ Xpd¶ ]cyb\hyhØ ImWp¶p. 
CXnÂ cà¡pgepIÄ ImWp¶nÃ. icoc 
AdbnÂ ImWp¶ icoc{Zhw FÃm Ahb 
h§tfbpw kv\m\w sNbvXpsIm≠v Npän 

hcp¶p.  	

ss^ew samfkv¡

samfkv¡Ifpw BÀt{Xmt]mUpIfpw 
\½psS PohnX¯n\nSbnÂ hcp¶ hensbmcp 
hn`mKw \s«ÃnÃm¯hbmWv. 

\¯, I¡, Nn¸n, \ocmfn F¶o 
samfkv¡Isf \nco£n¨mÂ AhbpsS 
BIrXnbnÂ hfscb[nIw sshhn[yw 
\n§Ä¡v ImWm³ Ignbpw. F¶mÂ 
Ahbvs¡Ãmw Nne arZphmb icocw JÞ 
§fnÃm¯ D]mwK§fnÃm¯ icocw 
F¶o Nne s]mXp kz`mh§Ä ImWm³ 
Ignbpw. ChbpsS icocs¯ BhcWw 
sNbvXv I«n IpdªXpw amwkf LS\
tbmSpIqSnbXpamb amânÂ ImWp¶p. 
amânÂ Np®m¼psIm≠p≠m¡nb I«nbpÅ 
]pdw tXmSns\ {khn¸n¨v icocs¯ 
kwc£n¡p¶p. Ch t]io]mZ§fpsS 
klmb¯mÂ Nen¡p¶p. ISÂI¡IÄ 
t]mepÅ Nne samfkv¡IÄ¡v ]pdwtXmSv 

ImWp¶nÃ.

ss^ew BÀt{Xmt]mU

P´ptemI¯nse Gähpw henb 
hn`mKw BÀt{Xmt]mUpIfmWv. ChbnÂ 
{Ikvtäjnb³kpw (DZm : R≠v, sN½o³). 
jUv]Z§fpw (DZm. Nn{Xie`§fpw             
]mäIfpw) Ac¡n\pUpIfpw (Nne´nIfpw 
tXfpw) ancnbmt]UpIfpw (]gpXmcIfpw, 
A«Ifpw) DÄs¸Sp¶p. BÀt{Xmt]mUv 
F¶ hm¡n\À°w A\p_Ô\ImepIÄ 
F¶mWv. FÃm BÀt{Xmt]mUpIÄ¡pw 
kÔnIfpÅ JÞ§fmemb ImepIfp≠v. 
Cu A\p_Ô\ImepIÄ Ne\¯n\pw 

tXÄ

Nn{Xie`w

I¡
ss^ew F¡nt\msUÀtaä

ISÂ\£{X§Ä, {_n«nÂ ÌmdpIÄ, ISÂ 
BÀ n̈\pIÄ, ISÂ shÅcn, ISÂ enÃn F¶nh 

F¡nt\msUÀapIÄ¡v Nne DZmlcW§fmWv.

ACTIVITY 1.3 IqSpXembn Adnbm³

a®ncsb “IÀjIsâ an{Xw” F¶p 

]dbp¶p? F´psIm≠v?

a®nsâ hf¡qdvhÀ²ņ n¡p¶XnÂ 

a®nc {][m\ ]¦v hln¡p¶p. \new DgpXv, 

kky§fpsS sa¨s¸« hfÀ¨bv¡v {]tbmP\

Icamb ImÀ_WnI ]ZmÀ°§fpsS ]p\À 

kw{IaW n̄\v klmbn¡p¶p. a®ncbpsS 

ew_amb k©mcw a®nÂ Abhp≠m¡n 

hmbp k©mc n̄\v klmbIamIp¶p.
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 F¡nt\m - sUÀa F¶Xn\À°w apÅp 
IfpÅ Xz¡v F¶mWv. Ch kap{ZPohn 
IfmWv. ChbpsS CfwPohnIfnÂ Zzn           
]mÀizkaanXnbpw apXnÀ¶hbnÂ {XnPy 
kaanXnbpw ImWp¶p. Ch aq¶v _oP ASp 
¡pÅhbpw icoc Ad DÅhbpamWv. I«n 
Ipdª ]pdwN«w icocs¯ BhcWw 
sNbvXncn¡p¶p. F¶mÂ AhbnÂ JÞ 
§fnÃ. icoc¯n\pÅnÂ ImWp¶ Pew 
\ndª I\mÂ hyhØbmÂ F¡n 
t\msUÀapIÄ AXpeyambn amdp¶p. 
icoc¯nsâ ASn`mK¯v \qdpIW¡n\v 
IpgÂ ]mZ§fmbn Cu I\mepIÄ               
]pdt¯bv¡v XÅn\nÂ¡p¶p. IpgÂ              
]mZ§fpsS klmb¯mÂ \£{XaÕyw 
Nen¡p¶p. Cu IpgÂ ]mZ§fpsS Aä¯p 
ImWp¶ kIvj³I¸pIÄ¡v amwkt]
inIfpw Pe]cyb\ hyhØbmÂ D≠mIp¶ 
Peiànbpw DuÀÖw ]Icp¶p. hmXI 
hn\nab¯n\pw Blmc]ZmÀ°§sf 
B´cnIambn hln¨psIm≠p t]mIp¶Xn     
\pw hnkÀÖ\¯n\pw Pe]cyb\hyhØ 

klmbn¡p¶p.

1.2 \s«ÃpÅh

`qanbnÂ hkn¡p¶ P´p¡fnÂ Gähpw 

]ptcmKan¨ hn`mKamWv \s«ÃpÅh. Ch 

\s«ÃnÃm¯hsb¡mfpw hepXmWv. Cu 

P´p¡Ä icoc Ad DÅhbpw aq¶v _

oPASp¡pÅhbpw Zzn]mÀizkaanXn DÅh 

bpamWv. Chbv¡v Dd¸pÅXpw hfbp¶Xpamb 

\s«Ãv ImWp¶p. CXv DcpfmIrXnbnepÅ 

AØnN§ebmÂ \nÀ½nXamWv. ChbpsS 

icoc¯nÂ JÞ§fpw ASª ]cyb\ 

hyhØbpw \Ãh®w ]ptcmKan¨ B´cnI 

AkvYnIqShpw ImWp¶p. Chbvv¡v \Ãh®w 

hnIkn¨ akvXnjv¡hpap≠v.

	 \s«ÃpÅhsb A©v C\§fmbn 

hn`Pn¨ncn¡p¶p.

1. C\w aÕyw : 

aÕy§Ä ioXcà{]mWnIfpw A\\y 
amb \s«ÃpÅ PePohnbpamWv. ChbpsS 
icoc¯n\v Hgp¡ns\ {]Xntcm[n¡phm³ ]
änb c≠ähpw IqÀ¯ icoc BIrXn D≠v. 
icocs¯ BhcWw sNbvXv iÂ¡§Ä 
H¶n\papIfnÂ H¶mbn ImWp¶p. NndIp 
IÄ k©mc¯n\v klmbn¡p¶p. aÕy 
§fpsS izk\¯n\v klmbn¡p¶ iIp 
e§sf kwc£n¨v AØnsIm≠pÅ sN 
Inf aqSn ImWp¶p. {kmhv, tdaÕyw t]m 
epÅhbv¡v XcpWmØn sIm≠pÅ B´ 
cnI AØnIqSw ImWp¶p. \s«ÃpÅ 
P´p¡fpsS CSbnÂ aÕy§fpsS lrZbw 
hfsc efnXamWv. lrZbw Hcp Bdn¡nÄ 
Hcp sh³{Sn¡nÄ F¶v c≠p AdIfmÂ     

\nÀ½nXamWv.  

ISÂaÕyw
knwlaÕyw

IqSpXembn Adnbm³

Bkvt{Xenb³ ISÂ IS¶Â AsÃ¦nÂ 

t_mIvkvsPÃnaÕyw (Chironex fleckeri) 
temI¯nepÅ koeâtdäpIfnÂ Gähpw 

hnjw IqSnbXmWv. Adp]Xv BfpIsf 

sImÃm\mhiyamb hnjw CXn\p≠v.
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2. C\w D`bPohnIÄ

D`bPohnIÄ \s«ÃpÅ ioXcà{]m 

WnIfmWv. F¶mÂ AhbpsS icoc¯nÂ 

iÂ¡§fnÃ. Chbv¡v PohnX¯nsâ 

Hcp L«w Pe¯nepw Hcp L«w 

Icbnepw Nnehgn¡m³ Ignbp¶p. Ch 

\s«ÃpÅhbnÂ sNdnb hn`mKamWv. Xz¡nÂ 

tcma§tfm iÂ¡§tfm CÃ. D`bPohnIÄ 

IqSpXembn Adnbm³

IcpWbnÃm¯ aÕyw?

	 IÃpaÕyw temIs¯ Gähpw 
hnjw IqSnb aÕyamWv. hnjw 
Xz¡ntebv¡pw IqÀ¯ apÅpIfpambn 
_Ôs¸« k©nIfntebv¡pw AXnsâ 
]pdw `mK¯neqsS sIm≠p hcs¸Sp¶p. 
B{Ian¡s¸Spt¼mÄ IÃpaÕyw 
AXnsâ apÅpIsf i{Xphnsâ icoc 
¯nend¡n apdnhntebv¡v hnjw 
hym]n¸n¡p¶p. CXv km[mcWbmbn 
]£mLmXt¯tbm acWt¯tbm 
D≠m¡p¶p.

izmtkmÑzmk¯n\mbn iIpe§fpw izm 
ktImi§fpw D]tbmKn¡p¶p. ChbpsS 
CuÀ¸apÅ Xz¡v izk\kab¯v hmXI 
hn\nab¯n\v klmbn¡p¶p. XhfIÄ  
keamâdpIÄ, t]¡m³ XhfIÄ F¶nh 
DZb PohnIÄ¡v  DZmlcWamWv. Ch 
bpsS lrZb¯n\v c≠v Bdn¡nfpIÄ Hcp 
sh³{Sn¡nÄ F¶v aq¶dIÄ ImWp¶p.

XhfItfbpw t]¡m³ XhfItfbpw 

F§s\ Xncn¨dnbmw?

keamâÀ

IqSpXembn Adnbm³

D`bPohnIÄ ]cnØnXnbnÂ \S¡p¶ 

amä§sf kqNn¸n¡p¶p. Ch `mKnIambn 

Xz¡neqsS izmtktÑzmkw \S¯p¶p. 

CXv hnIncWw, aen\oIcWw, hmkØe 

\miw F¶nhbnÂ tNX\ DÅXm¡n 

amäp¶p. D`bPohnIÄ ]mcnØnXnI 

ASnb´nc L«§fpsS BZys¯ kqN\ 

{]ISn¸n¡m³ Ignbp¶hbmWv. Ignª 

20 hÀjw sIm≠v D`bPohnIfpsS 

F®w IpdªpsIm≠ncn¡p¶p. A¾ag, 

Hmtkm¬ timjWw, cmkhkvXp aen\o 

IcWw F¶nhbnÂ Nnebn\§Ä¡v 

hwi\miw kw`hn¨p.

{Ia 

\¼À
t]¡m³ Xhf Xhf

1 sNdnb]n³ 

ImepIÄ

\o≠]n³ 

ImepIÄ

2 hc≠ ]cp]cp¯ 

Xz¡v

CuÀ¸apÅ 

arZphmb Xz¡v

3
Ipd¨p kabw 

am{Xw shÅ¯nÂ 

Ignbp¶p

A[nI t\

cw shÅ¯nÂ 

Ignbp¶p

4
\S¡pIbpw 

sNdnbcoXnbnepÅ 

Nm«hpw

NmSp¶p

5 ]ÃnÃ
taÂ ¯mSnbnÂ  

]ÃpIÄ ImWp¶p

6 NÀ½_ÔanÃm¯ 

]n³ImepIÄ

NÀ½ _ÔapÅ 

]n³ImepIÄ

IqSpXembn Adnbm³

hnjapÅ A¼p XhfbnÂ (Poison 
arrow frog Epipedobates tricolor)   \n¶pw hmän 
FSp¡p¶ Huj[w hfsc iIvXamb thZ\
kwlmcnbmbn {]hÀ¯n¡p¶p CXn\v 
tamÀ^nsâ AtXKpW§Ä Ds≠¦nepw   
]mÀiz^e§Ä H¶pw CÃ.
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3. C\w DcK§Ä (Reptilia)

]m¼pIÄ, BaIÄ, apXeIÄ, ]ÃnIÄ 
t]mepÅh DcK§Ä¡v DZmlcW§fmWv. 
ChioXcIvX {]mWnIfmWv. icoc¯n\p 
]pd¯pÅ Xm]w A[nIamIpt¼mÄ Cu 
P´p¡Ä D\vtajw sImÅpIbpw kPohamIp 
Ibpw sN¿p¶p. ]pd¯pÅXm]w Ipdbpt¼mÄ 
ChbpsS {]hÀ¯\w aµKXnbnemIp¶p. 
ChbpsS icocw hc≠ iev¡§fpÅ 
NÀ½¯mÂ BhcWw sNbvXncn¡p¶p. 
CXv NÀ½s¯ Pehncp²am¡n (shÅw 
IS¡m¯Xv) amäp¶p. DcK§fpsS lrZb¯n\v 
aq¶dIÄImWp¶p. izmktImi§Ä D]

tbmKn v̈  izk\w \S¯p¶p.   

Fap, tItkmhcn t]mepÅh ]d¡m¯ 

]£nIÄ¡v DZmlcW§fmWv. 

4. C\w ]£nIÄ

]£nIÄ \s«ÃpÅ DjvWcIvX           
{]mWnIfmWv. c≠äw IqÀ¯ icocs¯ 
BhcWw sNbvX XqhepIÄ ImWp¶p. 
Chbv¡v ssIImepIÄ \mse®w ImWp¶p 
ssIIÄ NndIpIfmbn cq]m´cWw {]m     
]n¨v ]d¡m³ klmbn¡p¶p. izk\¯n 
\mbn izmktImi§sf D]tbmKn¡p¶p. 
ChbpsS AØnIÄ aäp \s«ÃpÅ PohnIfp 
tSXnt\¡mÄ hfsc`mcw IpdªXmWv. 
ChbpsS lrZb¯n\v \medIÄ D≠v. 
km[mcWbmbn \ap¡pNpäpw ]d¡p¶     
{]mhv, Im¡, Infnt]mepÅ ]£nIÄ¡p 
DZmlcW§fmWv. H«I¸£n, s]³Kzn³, 

5. C\w kkvX\nIÄ (Mamalia)
 kkvX\nIÄ \s«ÃpÅ DjvWcIvX {]m 

WnIfmWv. ]£nIfnÂ ImWp¶ XqhepIÄ 
t]meÃmsX icocw tcma§fmÂ BhcWw 
sN¿s¸«ncn¡p¶p. 

	 Xz¡nÂtkzZ{KÙnIfpw F®{KÙn 
Ifpw ImWp¶p. kkvX\nIÄ¡v hnhn[Xcw  
]ÃpIÄ ImWp¶p. CXns\ hnhn[ - Z´\nc 
(slIvtdmsUâ v sUâoj³ Heterodent dentition) 
F¶p ]dbp¶p. kkvX\nIÄ¡v \mev 
AdIfpÅ lrZbap≠v. {]mNocw F¶ t]io 
]mfnbmÂ DZc¯nÂ ImWp¶ Ahbh§fnÂ 
\n¶v lrZbhpw izmktImihpw thÀXncn 
¨ncn¡p¶p. Ipªp§Ä¡v ]meq«m³ 

IqSpXembn Adnbm³

Unt\mkdpIÄ DcKPohnIfmWv. 

F¶mÂ GXm≠v 65 Zie£w hÀj§Ä 

¡pap¼v Ahbv¡v hwi\miw kw`hn¨p. 

C¶v `qanbnÂ Pohn¡p¶ ]ÃnIfpw 

apXeIfpw Unt\mkdpIfpambn _Ô 

apÅhbmWv. abnÂ

aq§
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thS´m¦Â ]£nkt¦Xw

CXv C³Uybnse Hcp Ia\obamb {]
Xypev]mZ\ tI{µamWv. CXv Xangv\m«nse 
Im©o]pcw PnÃbnÂ ØnXnsN¿p¶p.  
sN¶bnÂ \n¶v GXm≠v 75 KM) ChnSs¯ 
]£nIfnÂ (B tZi¯pÅhbpw tZimS\ 
]£nIfpw) tImÀadm³kv, UmÀädpIÄ, 
sldm³IÄ, FKvssdäpIÄ, Hm¸¬_nevUv  
ÌmÀ¡v, kv]q¬_nÃpIÄ, sshäv C_okv,  
enänÂ {Ko_v) »m¡v hnwKvUv kq«vkv, t{Ks]
en¡m³ XpS§nbh DÄs¸Sp¶p. 

	 \hw¼À apX³ s^{_phcn hscbpÅ 
kabamWv Cu kt¦Xw kµÀin¡m³ 
D¯aw. thS´m¦Â ]£nkt¦Xw

klmbn¡p¶ ]mÂ Dev]mZ\ {KÙnIÄ 
kkvX\nIfpsS {]tXyIXbmWv. Fen,      
]q¨, XnanwKew tUmÂ^n³, B\, Ipc§v, 
a\pjy³ t]mepÅh kkvX\nIÄ¡v DZm 
lcW§fmWv. hÆmÂ ]d¡p¶ kkvX 
\n¡v DZmlcWamWv. 

tUmÂ^n\pIÄ

IqSpXembn Adnbm³

hÆmepIfpsS {]Xn[z\nØm\w

 {]Xn[z\nØm\¯n\v _tbmtkmWmÀ 
F¶p]dbp¶p. CXv hÆmÂ t]mepÅ 
]earK§fmÂ D]tbmKn¡s¸Sp¶p. 
Cu PohnIÄ ]mckz\nI XcwK§sf 
]pds¸Sphn v̈ ]cnkc¯pÅ ]e 
hkvXp¡fnÂ\n¶pw Xncn¨phcp¶ {]Xn 
[z\nIsf {i²n¡p¶p. Cu {]Xn[z\nIÄ 
hkvXp¡fpsS Øm\w, Zqcw, Xncn¨dnbÂ 
F¶nhbv¡v klmbn¡p¶p. CXv 
Iqcncp«nÂ kwNme\¯n\pw th«bmSen 
\pw D]Icn¡p¶p.

     PohnbpsS t]cp]dbpI

ff �icoc¯nÂ kqjnc§fpÅ \s«ÃnÃm¯ 
Hcp kap{Z Pohn:___________

ff arZphmb icochpw ]pdwtXmSpÅ 
\s«ÃnÃm¯ Hcp kap{ZPohn___________

ff ap³ssIIÄ cq]m´cWw {]m]n̈  
\s«ÃpÅ Hcp DjvWcà Pohn: ___________

ff apÅpIfmÂ BhcWw sN¿s¸« 
\s«ÃnÃm¯ kap{ZPohn:___________

ff JÞ§fpÅ icochpw A\p_Ô\
ImepIfpapÅ Hcp \s«ÃnÃm¯ Pohn: 
___________

ff tcma§fpÅXpw, Ipªp§sf ]meq 
«p¶Xpamb \s«ÃpÅ Hcp Pohn: ___________

ff hc≠ iÂ¡§fpÅ Xz¡v ImWp¶ 
\s«ÃpÅ Pohn: ___________

ff ImepIsfm¶panÃm¯, JÞ§fpÅ 
\o≠ icocapÅ \s«ÃnÃm¯ Pohn: 
___________

{]hr¯n 1.3

\s«ÃnÃm¯ NndIpÅhbv¡v Htc 

Hcp DZmlcWamWv jUv]Z§Ä.

sNbvXv ]Tn¡mw
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1.3 P´p¡fnse                  	

   {]Xypev]mZ\coXnIÄ

Hcp Pohnbv¡v Ahsbt¸msemcp 

Ipªns\ Dev]mZn¸n¡m³ Ignbp¶XmWv 

{]Xypev]Zm\w. PohPme§Ä AhbpsS 

hwiw \ne\nÀ¯m³ {]Xypev]mZ\w \S 

¯p¶p. FÃm P´p¡Ä¡pw {]Xypev]m 

Z\w sN¿m\pÅ Ignhp≠v. {]Xypev]mZ\

coXnIÄ AssewKnItam ssewKnItam 

Bhmw.

{Ia  

\¼À

AssewKnI  

{]Xypev]mZ\w

ssewKnI          

{]Xypev]mZ\w

1. CXnÂ Hcp 
Dev]mZI³ 
ImWp¶p

CXnÂ c≠v 
Dev]mZIÀ 
(BWpw 
s]®pw) D≠v. 
Hmtcm¶n\pw 
_oP§sf Dev 
]mZn¸n¡m\pÅ 
Ignhp≠v.

2. _oP§fpsS 
kwtbmP\w 
D≠mIp¶nÃ.

CXnÂ B¬ 
s]¬ _oP 
§fpsS           
(]pw_oPhpw, 
kv{Xo_oPhpw)
k¦e\^eambn 
knIvXmÞw 
D≠mIp¶p.

AssewKnI {]Xypev]mZ\w 

AssewKnI {]Xypev]mZ\¯nÂ ]pXnb 
PohnIÄ Hcp {]Xypev]mZI\nÂ \n¶pw 
D≠mIp¶p. Hcp GItImi Pohn efnXambn 
hn`Pn¨v kzX{´amb ]p{XnIm tImi§Ä 
D≠mIp¶p.  

_lphn`P\w, Zznhn`P\w, apIpf\w,     
]p\cpXv`w, sP½yqfpw kvt]mdpIfpw D≠m 
IpI F¶o ]e hgnIfneqsS P´p¡Ä 
AssewKnI {]Xypev]mZ\w \S¯p¶p. 

	 ]mcaoknbw Hcp GItImi 
PohnbmWv. CXv Zznhn`P\w aqew {]
Xypev]mZ\w sN¿p¶p. Cu {]{InbbnÂ 
tImi¯nsâ a²y¯nembn Hcp kt¦mNw 
D≠mIp¶p. CXv tImitI{µt¯bpw, 
tIminIm{Zhys¯bpw c≠p `mK§fmbn 
hn`Pn¡p¶p. C§s\ Hcp ]mcaoknbw c≠v 

]p{XnIm]mcaoknb§sf Xcp¶p.

ssl{UapIpf\w aqew AssewKnI 

{]Xypev]mZ\w \S¯p¶p. ssl{UbpsS 

icoc`n¯nbnÂ \n¶pw Hcp apIpf\w 

D≠mIp¶p. CXv XpSÀ¨bmb tImihn 

`P\¯neqsS {ItaW hfÀ¶v AXnsâ 

kzX{´amb Aä¯v hmbpw sSâ¡nfp 

Ifpw D≠mIp¶p. DSs\Xs¶ AXv amXr 

ssl{Ubpambn tNÀ¶ncn¡p¶ `mK¯v 

Hcp kt¦mNw D≠mIp¶p. ]p{Xn ssl{U 

amXrssl{UbnÂ \n¶pw thÀs¸«v kzX 

{´PohnXw \bn¡p¶p. 

Zznhn`P\w ]mcaoknb¯nÂ

kt¦mNw 

tImitI{µhn`P\w

]p{XnIm]mcaoknb§Ä

apIpf\t¯mSp IqSnb ssl{U
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{]XnIqeamb Npäp]mSpIfpw Nne 
P´p¡sf AssewKnI {]Xypev]mZ\¯n\v 
t{]cn¸n¡p¶p. 

	 DZmlcWambn kvt]m©pIÄ 
kzm`mhnIkmlNcy¯nÂ ssewKnI {]
Xypev]mZ\w \S¯p¶p. Ch ZznenwK 
Pohn (slÀtamt{]mssUäv)bmWv. _oP 
k¦e\¯n\mbn Ah B¬, s]¬ _oP 
§sf D≠m¡¶p. F¶mÂ kmlNcyw {]
XnIqeamIpt¼mÄ Ch apIpf§sftbm, 
sP½ypfpItftbm D≠m¡p¶p. Hmtcm 
sP½ypfnepw [mcmfw hmbpØe§fpÅ 
I«nbmb ]pdw ASp¡pw ssIän³ sIm≠pÅ 
c≠v B´cnI ASp¡pw ImWp¶p. CXv 
Chbv¡v IqSpXÂ kwc£Ww \evIp¶p. 
Cu sP½ypfpIÄ icoc¯nÂ \n¶pw 
kzX{´amIp¶p. kmlNcyw A\pIqe 
amIpt¼mÄ sP½ypfnÂ  \n¶v ssat{Imss]
Â F¶p ]dbp¶ kpjncw hgn ]pdt¯¡v 
h¶v ]pXnbkvt]m©pIfmbnhfcp¶p. 

AssewKnI {]Xypev]mZ\¯nsâ  

\\vaIÄ 

1. 	CXn\v Hcp DXv]mZI³ aXnbmIp¶p. 

2. 	CXv k¦oÀ®ambXÃ, _oP§tfm   

_oPk¦e\tam ImWp¶nÃ. 

3. 	Cfw PohnIÄ¡v {]Xypev]mZIcpsS 

AtXKpWw ImWp¶p.

AssewKnI {]Xyp]mZ\¯nsâ 

tZmj^e§Ä 

1. 	Ipªp§Ä A[nI sshhn²yw {]

ZÀin¸n¡p¶nÃ. CXv {ItaW ]pXnb 

PmXnIÄ  D≠mImt\m ]cnWma¯n\m 

bpÅ km[yXIsf Ipdbv¡p¶p. 

2. 	A`nejWobaÃm¯ kz`mh§Ä 

amäanÃmsX {]Xypev]mZIcnÂ \n¶pw 

Ipªp§fntebv¡v IS¯p¶p.

ssewKnI {]Xyev]mZ\w

ssewKnI {]Xypev]mZ\¯nÂ _oP§Ä 

Dev]mZn¸n¡s¸Sp¶p. B¬ Pohn, ]pw_oP 

§tfbpw s]¬ Pohn AÞ§tfbpw Dev    

]mZn¸n¡p¶p. ssewKnI {]Xypev]mZ\¯nÂ 

B¬, s]¬ _oP§Ä kwtbmPn¨v GI 

tImi knIvXmÞw D≠mIp¶p. Cu knIv 

XmÞw ]pXnbPohnbmbnhfcp¶p. 

	 {]Xypev]mZ\ Ahbh§fnÂ _oP 

§Ä Dev]mZn¸n¡s¸Sp¶p. B¬ {]Xypev    

]mZ\ Ahbhw hrjW§fpw s]¬ {]Xypev 

]mZ\ Ahbhw AÞmibhpw BIp¶p. 

ChbnÂ GsX¦nepw H¶pam{Xw ImWp¶ 

Pohnsb GIenwKPohn F¶p ]dbp¶p. 

ChbnÂ enwKw shtÆsd ImWp¶Xn\\p 

kcn¨v B¬, s]¬ F¶p ]dbp¶p. 

ZznenwK PnhnIsf slÀtams{^mssUäpIÄ 

F¶p ]dbp¶p.  ChbnÂ hrjW§fpw 

AÞmibhpw Htc PohnbnÂ ImWp¶p. 

ssl{Ubpw \mShncbpw ZznenwK PohnIÄ¡v 

DZmlW§fmWv. 

	 GItImiPohnbmb ]mcaoknbw 

ssewKnIcoXnbnepw {]Xypev]mZ\w \S         

¯p¶p. c≠p ]mcaoknb§Ä H¶ns\m¶v 

sP½yqÄ

{]XnIqeamb kmlNcy§fnÂ t{]mt«m 
tkmhIfmb Aao_, ae¼\n D≠m¡p¶ ]
cmZPohnbmb ¹mkvtamUnbw F¶nh knÌv 
D≠mIpI, kvt]mdpIÄ D≠m¡pI F¶o 
AssewKnI {]Xyev]mZ\w \S¯p¶p. 
tImi{Zhyw Npcp§n AXns\ NpänknÌv 
F¶ I«nbpÅ kwc£ BhcWw D≠m 
Ip¶p. kmlNcyw A\pIqeamIpt¼mÄ 
knÌv £bn¨pt]mIp¶p. tImi{Zhyw AXn 
sâ bYmÀ° {]IrX¯nemIpIbpw _lp 
tImihn`P\w \S¶v [mcmfw kzX{´ ]p{Xn 
ImtImi§sf \evIpIbpw sN¿p¶p. Cu 
{]{Inbsb  kvt]mdpIÄ D≠mIp¶coXn 

(kvt]mdptej³) F¶p ]dbp¶p.
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ASp¯p. hcp¶p. Ahbv¡nSbnÂ ]mew    

t]msemcp _Ôw D≠mIpIbpw AXneqsS 

P\nXI hkvXp¡fpsS ]cnamäw \S¡pIbpw 

sN¿p¶p. Hmtcm¶pw thÀ]ncnªv kzX 

{´ambn hn`Pn¨v ]p{XnImtImi§sf D≠m 

¡p¶p. C¯c¯nepÅ ssewKnI {]Xypev 

]mZ\s¯ kwtbmP\w F¶p ]dbp¶p.                  

]pcpj _oPamb ]pw_oPhpw kv{Xo_o 
Pamb AÞhpw X½nÂ kwtbmPn¡p¶ 
{]{Inbsb _oPk¦e\w F¶p ]d 
bp¶p. CXv FhnsS \S¡p¶p F¶Xnsâ 
ASnØm\¯nÂ B´c _oPk¦e\w 
F¶pw, _mly _oPk¦e\w F¶pw ]d 
bmw. A[nIw aÕy§fnepw XhfIfnepw 
s]¬Pohn _oPk¦e\w \S¡m¯ ap«Isf 
shÅ¯nenSp¶p, BWn\w Ahbv¡ptaÂ 
]pw_oP§sf hÀ jn¡p¶p. icoc¯n\p 
]pd¯p \S¡p¶ C¯cw _oPk¦e\
s¯ _mly_oP k¦e\w F¶p ]dbp¶p. 
DcK§fnepw, ]£nIfnepw kkvX\nI 
fnepw B´cnI_o Pk¦e\w \S¡p¶p. 
CXnÂ B¬ Pohn  _oP§sf s]®nsâ 

icoc¯n\pÅnÂ \n t£]n¡p¶p.

kwtbmP\w ]mcaoknb¯nÂ

ssewKnI {]Xypev]mZ\¯nsâ     

{IaoIrXamb Nn{XoIcWw

Ipªp§sf {]khn¡p¶ arK§Ä

Ipªp§sf {]khn¡p¶ P´p¡fnÂ 
DZm: kkvX\nIÄ Hcp knIvXmÞw 
{`qWambn hfcp¶p. CXv amXmhnsâ icoc 
¯n\pÅnÂ hfcpIbpw amXmhnÂ \n¶v t\
cn«v `£W hkvXp¡sf kzoIcn¡pIbpw 
sN¿p¶p. Hcp Ipdn¸n« Ime¯n\ptijw 
amXmhv Ipªp§Ä¡v P\vaw \evIp¶p. 
Chbv¡p {]mb]qÀ¯nbmb  P´phpambn 

kmayw ImWp¶p.

B¬ 

hrjW§Ä AÞmibw

]pw_oPw (n) AÞw (n)

s]¬

knIvXmÞw (2n)

{`qWw

Cfw Pohn 

ap«bnSp¶ P´p¡Ä

 jUv]Z§Ä, ]£nIÄ, A[nI 
DcKPohnIfpw ap«bnSp¶hbmWv. knIvXm 
Þw Dev]mZIsâ icoc¯n\p ]pd 
¯p \S¡p¶p. Cuap«IfnÂ [mcmfw 
aª¡cpImWp¶p. CXv Cfw Pohn¡v 
`£Wambnamdp¶p. {`qWhfÀ¨ amXm 
hnsâ icoc¯n\p ]pd¯p\S¡p¶p. 
Cuap«IÄ¡p ImÂkywImÀ_tWäv sIm
≠p≠m¡nb ]pdwtXmSpImWp¶p. CXv 

ap«IÄ DW§nt¸mImsX kwc£n¡p¶p.

IqSpXembn Adnbm³

AÞPcmbpP arK§Ä 

Cu arK§fnÂ ap«IÄ hncnbp¶Xp 

hsc A½bpsS icoc¯n\pÅnÂ 

ImWp¶p. Cu ap«IÄ¡pÅnÂ {`qWw 

hfcp¶p. ap«bnepÅ aª¡cp 

Ipªp§Ä¡v ̀ £WamIp¶p. Chbv 

¡p ¹mkâbpambn bmsXmcp _Ô 

hpw ImWp¶nÃ. DZm : AWen
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¢otUmbnIv ap«IÄ (tXmSpÅ ap«IÄ)

Cfw PohnbnÂ \n¶pw {]mb          

]qÀ¯nbnte¡v 

Hcp knIvXmÞw {`qWambn hfÀ¶v {]m 
b]qÀ¯n{]m]n¡p¶p. jUv]Z§fnÂ, DZm 
lcWambn Nn{Xie`§fpsS Cfw Pohn     
]pgpt]mse ImWp¶p. Chbv¡p ImäÀ ]nÃÀ 
F¶p ]dbp¶p. Ahbv¡v {]Xypev]mZI\
ambn bmsXmcp kmZriyhpw ImWp¶nÃ. Cu 
Cfw PohnIÄ¡p AhbpsS BIrXnbnepw 
kz`mh¯nepw XpSÀ¨bmbamäw \S¶v {]m 
b ]qÀ¯nbmb Pohnbmbn amdp¶p. Cu {]
{Inbbv¡p cq]m´cWw F¶p ]dbp¶p.

A]qÀ®cq]m´coIcWw

]qÀ®PohntbmSv kmZriyw ImWp¶ 
Cfw PohnIfpsS hfÀ¨ \S¡p¶Xv AXnsâ 

BIrXnbn (Size) emWv.

IqSpXembn Adnbm³

ap«

Cfw Pohn

]qÀ® Pohn

ap«  Cfw Pohn  ]qÀ® Pohn

A]qÀ®cq]m´coIcWw

 BÀt{Xmt]mUpIfnÂ PohnIfpsS 
hfÀ¨¡\pkrXambn, icocs¯ BhcWw 
sNbvXp ImWp¶ tXmSv s]mgn¡p¶p.           
]pÂNmSnIfnÂ ap«hncnª Cfw Pohnsb 
\nw^v F¶p ]dbp¶p. \nw^pIÄ Dev]
ZIcpambn kmZriyapÅhbmsW¦nepw 
hfsc sNdnbhbmWv. Ch BIrXnbnÂ 
(hep¸¯nÂ) hfÀ¨ {]m]n¡pIbpw ]pdw 
tXmSv s]mgn¨p IfbpIbpw sN¿p¶p. L«w 
L«ambpÅ Cu ]pdwtXmSv s]mgn¡ens\ 
]Sws]mgn¡Â (molting) F¶p ]dbp¶p. 
Hcp Cfw Pohn {]mb]qÀ¯nbnse¯p¶Xn\v 
apt¼ ]e {]mhiyw ]Sw s]mgn¡Â \S 
¡p¶p. ]yq¸L«w CÃm¯ Cu PohnX N{I 
s¯ A]qÀ® cq]m´coIcWw F¶p ]d 
bp¶p.

	 Nn{Xie`¯ntâbpw ]«p\qÂ 
ie`¯ntâbpw N{Iw ]qÀ® cq]m´co 
IcW¯n\v DZmlcW§fmWv. ChbpsS 
CfwPohn ]pgpt]mse ImWp¶p. CXv ]qÀ 
®PohnbnÂ \n¶pw hfsc hyXymks¸«p 
ImWp¶p. Cu ]pgp¡Ä B{Im´t¯msS 
CeIÄ `£n¨v BIrXnbnÂ hepXmIp¶p. 
]ns¶ Ch hn{iamhØbnÂ {]thin¡p¶p. 
CXns\ ]yq¸ (Ip«p]pgp) F¶p ]dbp¶p. 
Ipsd¡mew sIm¡q¬ Bbn Ccp¶Xn\p 
tijw {]mb]qÀ¯nbmb Pohn ]pd¯p 

hcp¶p.

]qÀ®cq]m´coIcWw

ap«  emÀh  ]yq¸  ]qÀ® Pohn

Complete metamorphosis

ap« emÀh

]yq¸     

Nn{Xie`¯nsâ PohnXN{Iw

]Sw s]mgn¡Â lmÀtam¬

]Sw s]mgn¡Â lmÀtam¬ AYhm FIvSntkm¬ AsÃ¦nÂ Cfw Pohn lmÀtamWn 
s\akvXn¡¯nse \mUo {kmhItImi§Ä {khn¸n¡p¶p. CXv jUv]Z§fnse ]Sw 
s]mgn¡ens\ \nb{´n¡p¶p.
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aqey\nÀ®bw  

hn`mKw A
1.   tImfw A, B, C sb AÀ°h¯mb {Iaw hc¯¡hn[w tNcpw]Sn tNÀ¡pI.

H¶v \n§Ä¡mbn sN¿s¸«ncn¡p¶p : ]£nIÄ tXmSpÅ (¢otUmbnIv) ap«IÄ CSp¶p. 

A  B C
]c¶ hncIÄ ap«IÄ kwc£Ww

XhfIÄ sIm«p¶ tImi§Ä ]pÂ¨mSn

ssl{U ]pÂ¨mSn tXmSpÅ ap«IÄ

]£nIÄ D`bPohnIÄ sIm¡nIfpw k¡dpIfpw

CfwPohn ]cmZPohnIÄ iIpe§fpw izmktImi§fpw

2.   XmsgsImSp¯ncn¡p¶ PohnIsf hÀ¤oIcn¨v AXn\mb ImcW§Ä FgpXpI? 

a. ]mä 		 b. sN½o³ 		  c. Im¡ 	 d. Ipc§v

Hcp DZmlcWw Xmsg X¶n«p≠v:

Ipc§v : 	� temIw : A\ntaenb 		 ImcWw Chbv¡v t¢mtdm^nÂ CÃ.

		  ss^ew : tImÀtUä 		 ImcWw : Chbv¡v \s«Ãp≠.v

		  hn`mKw : kkvX\nIÄ 	 ImcWw : Chbv¡v tcma§fp≠v. 

3. 	 c≠p P´p¡Ä Htc IpSpw_¯nÂ tNÀ¶XmsW¦nÂ Ah Htc HmÀUÀ, ¢mÊv, 

ss^e¯nÂ tNÀ¶Xmbncn¡pw. sXämtWm, icnbmtWm? \n§Ä A§s\ 

Nn´n¡p¶Xv F´psIm≠v?

4. 	 \n§Ä Hcp Pohimkv{XÚs\¦nÂ Xmsg¸dbp¶hbv¡v F´p]dbpw?

	 a) P´p¡fpsS hÀ¤oIcWs¯¡pdn¡p¶ Pohimkv{X imJ

	 b) hÀ¤oIcW¯nse Gähpw sNdnb hn`mKw

	 c) Hcp PohnbpsS icoc`mK§Ä a²y A£¯n\pNpäpw {IaoIcn¡mXncn¡p¶Xv.

	 d) bmYÀ° icoc Ad (Coelom) DÅ PohnIÄ 

	 e) Ipªp§sf {]khn¡p¶ PohnIÄ

	 f) tXmSnÃm¯ ap«IÄ

	 g) Hcp PohnbpsS PohnX N{I¯nÂ D≠mIp¶ amä§Ä (_mlycq]w, [À½w, LS\)

	 f) icoc Xm]\ne Øncambncn¡p¶ PohnIÄ
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5. 	 X¶n«pÅ {]Ømh\sb hniZam¡pI.

	 a) kkvX\nIÄ¡v hyXyØ§fmb Z´\ncIÄ ImWp¶p.

	 b) AssewKnI {]Xypev]mZ\¯nse Hcp coXnbmWv apIpf\w.

	 c) ssl{U Hcp ZznenwK PohnbmWv

	 d) _oP§Ä GIKpWnX§Ä BWv. F¶mÂ knIvXmÞw ZznKpWnXamWv.

6. 	 Xmsg ]dbp¶ hm¡pIsf icnbmb {Ia¯nÂ FgpXpI.

	 a) emÀh, ]yq], ]qÀ®Pohn, ap«IÄ

	 b) knIvXmÞw, {]XypÂ¸mZ\ Ahbhw, _oP§Ä, _oPk¦e\w.

	 c) PmXn, P´ptemIw, IpSpw_w, Po\Êv

	 d) ]£nIÄ, D`bPohnIÄ, aÕy§Ä, kkvX\nIÄ

hn`mKw B

Xmsg sImSp¯ncn¡p¶hbv¡v c≠phcnbnÂ IhnbmsX D¯cw XcpI?

1. 	kkvX\nIÄ DjvWcà{]mWnIfmWv. \s«ÃpÅ ioXcà {]mWnIfpsS ]«nI 

X¿mdm¡pI.

2. 	kkvX\nIfnÂ _oP k¦e\w B´cnIamWv. _mly_oPk¦e\w \S¡p¶ Hcp 

hn`mK¯nsâ t]cp ]dbpI.

3. 	]qÀ® hfÀ¨sb¯nb ]pÂ¨mSnbmIm³ CfwPohnIÄ Hcp {]{InbbneqsS IS¶p  

t]mIp¶p. CXns\ hyàam¡pI.

4. 	XhfIfpw t]¡m´hfIfpw hyXykvXamWv. ]t£ Ah D`bPohnIfmWv. 

Nne´nIÄ¡pw sImXpIpIÄ¡pw _Ôapt≠m? F§s\bmWv?

5. 	\¯bv¡pw ISÂI¡bv¡pw _Ôap≠v. Ahbv¡nSbnepÅ GsX¦nepw Hcp 

hyXymkw FSp¯p ]dbpI.

6. 

	 tImihkvXp¡Ä ]mew t]msemcp _Ô¯neqsS ]cnamäw sN¿p¶ _mÎocnbIfnÂ 

ImWp¶ Hcp {]tXyIXcw {]Xypev]mZ\ coXnbmWv apIfnepÅ Nn{Xw ImWn¡p¶Xv.

	 a) GXpXcw {]Xypev]mZ\amsW¶v Xncn¨dnbpI

	 b) Cu coXnbnÂ DÅ {]Xypev]mZ\w \S¡p¶ asämcp PohnbpsS t]cp ]dbpI.

	 c) kwtbmP\ (Conjugation) ¯neqsS ]pXnb Pohn D≠mIptam?

7. 	\£{X aÕy¯nsâ IpgÂ¸mZ¯nsâ [À½§Ä FgpXpI.

8. 	Häbms\ XncsªSp¯v _m¡nbpÅhsb hniZoIcn¡pI. Hcp DZmlcWw Xmsg 

sImSp¯ncn¡p¶p.

	 aq§, Nn¸n, kvt]m©pIÄ, ssl{U

	 hn`mKw		  -	 \s«ÃnÃm¯h

	 Häbm³		  -	 aq§
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a) ]yq¸, Xhf, emÀÆ, ap«

b) CgP´p¡Ä, ]£nIÄ, aÕy§Ä, D`bPohnIÄ

c) iÂ¡§Ä, _mlyIÀ®w (Pinna) aq¶v AdIfpÅ lrZbw, izmktImiw

9. 	Hmtcm Pohn¡pw \mev khntijXIÄ hoXw A©v PohnIfpsS ]«nI Xmsg 

sImSp¯ncn¡p¶p. AXnÂ B PohntbmSv tbmPn¡m¯ khntijXsb ASnhcbnSpI.

a) koA\ntam¬		  -  sS³ä¡nfpIÄ, PePohn, ]c¶Pohn, sIm«p¶ tImi§Ä

b) Nn{Xie`w		  -  \s«Ãv, jUv]Zw, ]pdw¨«w (exoseleleton) Zzn]mÀizkaanXn

c) tUmÂ^n³		  -  hnhn[ Z´\nc, ioXcà{]mWnIÄ, \mev AdbpÅ 		

				      lrZbw, ]mÂ DÂ¸mZ\{KÙnIÄ

d) \ocmfn			   -  am³änÂ, arZpeamb icocw, A\p_ÔImepIÄ, JÔ§Ä

e) H¨v			   -  k¡dpIÄ, ZznenwKPohn, _mly]cmZPohn, icocAd 		

				      CÃm¯h.

10. Hmtcm ss^et¯bpw AhbpsS khntijXtbmSv tbmPn¸n¡pI.

a) koe³ätdä		  - ]cmZPohn

b) ¹mäoslÂan³´Êv	 - `mcwIpdª AØnIÄ

c) AslÂ½n´Êv		 - s\atämknÌv

d) A\enU			  - I]Sicoc Ad

e) ]£nIÄ			  - saämsacnÊw

hn`mKw C

D¯cw JÞnIbnÂ XcnI.

1. 	amdp¶ iotXmjvWmhØbv¡\pkcn¨v ioXcà{]mWnIÄ F§s\ A\p Iqen¡p¶p. 

Hcp DZmlcWw XcnI.

2. 	hÀ¤oIcW imkv{Xs¯¡pdn¡p¶XmWv SmIvtkmWan \n§Ä Pohimkv{XÚ 

cmsW¶v k¦ev]n¨v ap¯pNn¸nsb F§s\ hÀ¤oIcn¡mw F¶Xnsâ ]«nI 

X¿mdm¡pI.

3. 	Cfw jUv]Z§fnÂ amä§Ä \S¶v ]qÀ®Pohnbmbn amdp¶p. Cu amä§sf hyàam¡pI. 

]pÂ¨mSnbpsS Poh N{Is¯ Nn{Xie`¯ntâXpambn XmcXays¸Sp¯pI.

4. 

	 apIfnÂ ImWn¨ncn¡p¶ Nn{X¯nse PohnbnÂ NndIpt]mepÅ LS\ ImWp¶p. 

AXn\mÂ Hcp hnZymÀ°n CXns\ ]£nIfpsS ¢mÊnÂ DÄs¸Sp¯n.

	 a) Cu hÀ¤oIcWw icntbm sXtäm F¶v {]kvYm]n¡pI. sXsä¦nÂ CXv 	    	

   GXp¢mknÂ DÄs¸Sp¶hbmW.v AXn\v c≠v ImcWw ]dbpI.

	 b) taÂ¸dª ¢mknse PohnIÄ¡v c≠v DZmlcWw ]dbpI.

	 c) ]S¯nÂ ImWp¶ Pohn¡v ]ckz\nI XcwK§sf ]pds¸Sphn¨v hkvXp¡sf     	

  I≠p]nSn¡p¶ Hcp {]tXyIXbp≠v. B {]tXyIXbpsS t]cp]dbpI.
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5. 	ss^etb AhbpsS kz`mh khntijXbpsS ASnØm\¯nÂ Xncn¨dnªv NXpcs¯ 

]qcn¸n¡pI.

\s«ÃnÃm¯ PohnIÄ ss^ew

A\p_ÔImepIfpÅXpw I«nbpÅ B´c 

AkvXnIqSapÅXpamb Pohn

]pdt´mSn\mÂ BhcWw sN¿s¸« amwkficocw

sImfp¯pIfpw k¡dpItfmSpIqSnb dn_¬ t]mepÅ icocw

kpjnc§fpÅ icocw

apÅpItfmSpIqSnb sXm¡pÅ kap{ZPePohnIÄ

\nÀt±in¡s¸« {]hr¯nIÄ

{]hr¯n 

ff I«nbpÅ ISemÊns\ GgpIjW§fmbn apdn¡pI.

ff hÀ¤oIcW imkv{X¯nsâ Ggp LSI§sf ChbnÂ FgpXpI.

ff I«nbpÅ ISemÊp IjW§fpsS ]pdInÂ c≠phihpw H«p¶Xmb Hmtcm \mS 

Dd¸n¡pI.

ff Cu hÀ¤oIcWimkv{X¯nsâ GILSI§sf icnbmb {Ia¯nÂ Hcp NmÀ«v 

t]¸dnÂ ASp¡pI.

ff \nÀ®b¯n\p kaÀ¸n¡pI. 

{]hr¯n 

ff\s«ÃpÅ P´p¡fpsS hnhn[ ¢mÊpIfnÂ DÄs¸Sp¶hbpsS Nn{X§Ä tiJcn¡pI.

ff]cnWmahr£¯nsâ imJIÄ I«nbpÅ ISemÊv D]tbmKn¨v X¿mdm¡pI.

ffP´p¡fpsS Nn{X§Ä AhbpsS ]cnWma¯n\\pkcn¨v H«n¡pI.

ff\s«ÃpÅhbpsS Hcp ]cnWmahr£w X¿mdm¡m³ ]dbpI.

{]hr¯n \nco£Ww

ff\n§fpsS kz´w {Kmaw kµÀin¡pt¼mÄ tImgnap« {]IrXymhncnbp¶Xv \nco 

£n¡pI.

ff {]IrXymDÅ ap« hncnbens\ Ipdn¨v Hcp JÞnI FgpXpI.

{]hr¯n eLp_Ôw 

ff \n§fpsS ]cnkc¯pÅ A©v P´p¡sf \nco£n¡pI.

ff Cu P´p¡fpsS s]mXphmb t]cpIÄ FgpXpI.

ff apIfnÂ ]dª P´p¡fpsS imkv{Xobamb t]cpIÄ sh_vsskänsâtbm AsÃ¦nÂ 

DbÀ¶ ¢mknse hnZymÀ°nIfpsStbm, amXm]nXm¡fpsStbm klmbt¯mSpIqSn 

I≠p]nSn¡pI.

ff Hcp ]«nI X¿mdm¡n hÀ¤oIcn¡pI.
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A²ymbw - 1
temIw

ss^ew

¢mkv

HmÀUÀ

IpSpw_w

Po\kv

PmXn 

{Ia 

\¼À
P´p \s«ÃnÃm¯h \s«ÃpÅh

Books:	      1. Developmental Biology - �Arumugam.N, Saras Publications.
	       2. A Manual of Zoology, Volume I& II - �Ekambaranatha Iyar, E.K. and 

T.N.Ananthakrishnan, Viswanathan &Co.
              3. Invertebrates - Barnes, R.D.,W.B.Saunders Publications.

Webliography:  http://www.worldanimal.net

	              http://www.animaltrial.com
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tImi§fpw IeIfpw
PohPme§fnse hfsc sNdpXpw {]

tXyI [À½w \nÀhln¡p¶ Hcp am{XbmWv 
tImiw. At\I _ney³ hÀj§Ä¡pap¼v 
`qanbnÂ Poh³ Bcw`n¨Xv Hcp tImiapÅ 
Pohnbmbn«mWv. C¯cw sNdnb PohPm 
e§Ä C¶pw \ne\nÂ¡p¶hbpw `qanbn 
epÅ PohPme§fnÂ h¨v Gähpw efn 
XambXpw BIp¶p. Ct¸mÄ hnhn[ Xc¯n 
epÅ Bbnc¯ne[nIw Hcp tImiapÅ 
PohPme§sf I≠p]nSn¡s¸«n«p≠v. Hcp 
tImiapÅ C¯cw PohPme§Ä t{]m 
Imtcym«vkv F¶ hn`mK¯nepÄs¸Sp¶p. 

	 t{]mImtcym«v, F¶ {Ko¡v ]Z¯n 
\ÀYw 'tImiaÀ½¯n\v apt¼' F¶mWv. 

t{]mImtcym«nIv PohPme§fnÂ kpkw 

LSnXaÃm¯ tImiaÀ½tam AsÃ¦nÂ 
kvXc§fmÂ BhcWw sNbvXn«pÅ tImimw 
K§tfm ImWs¸Sp¶nÃ. _mIvSocnbbpw      
\oe ]¨ BÂKbpw t{]mImtcym «n¡pIÄ¡v 
DZmlcW§fmWv. tImiX\pkvXc¯n\p 
ÅnÂ ImWs¸Sp¶ GIX´pt]mepÅ Hcp 
LS\bmWv AhbpsS P\nXI]ZmÀ°w. 

	 Ct¸mÄ \ne\nÂ¡p¶ k¦oÀ®X 
tbmSpIqSnb bqImtcym«nIv tImi§Ä `qan 
bnÂ ]eaney³ hÀj§Ä¡pap¼v \ne\n 
¶ncp¶ t{]mImtcym«n¡pIfmb PohnhÀ¤w 

BWv.

Hcp t{]mImtcym«nIv tImiw (_mIvSocnb)

tImiX\pkvXcw

Im]vkyqÄ

tImi`n¯n ssdt_m 
tkmapIÄ

^vfsPÃ

DNA

{Ia 

\¼À t{]mImtcym«nIv tImiw bqImtcym«nIv tImiw

1.
Ch s]mXphmbn hen¸¯nÂ sNdpXmWv 

(1 -10 ssat{Im¬kv)

hen¸¯nÂ Ch XmcXtay\ hepXmWv 

(5--100 ssat{Im¬kv)  

2.
ChbnÂ kpkwLSnXamb 

tImiaÀ½hpw CXns\ NpänbpÅ 

tImiaÀ½kvXchpw ImWs¸Sp¶nÃ. 

ChbnÂ kpkwLSnXamb 

tImiaÀ½hpw CXns\ NpänbpÅ 

tImiaÀ½kvXchpw ImWs¸Sp¶p. 

3.
ChbnÂ Hmtcm t{Imatkmw 

ImWs¸Sp¶p. 

ChbnÂ H¶nÂ IqSpXÂ 

t{ImatkmapIÄ ImWs¸Sp¶p. 

4. D]tImitI{µw ImWs¸Sp¶nÃ. D]tImitI{µw ImWs¸Sp¶p. 

5.
kvXc§fmÂ BhcWw sNbvXn«pÅ 

tImimwK§Ä ImWs¸Sp¶nÃ. 

kvXc§fmÂ BhcWw sNbvXn«pÅ 

tImimwK§Ä ImWs¸Sp¶p. 

6.

tImi hn`P\w t{]mImtcym«n¡pIfnÂ 

hn`P\w AsÃ¦nÂ apIpf\w hgn 

\S¡p¶p. {Ia`wKw, Du\`wKw F¶nh 

ImWp¶nÃ. 

tImi hn`P\w {Ia`wKw hgnbpw 

Du\`wKw hgnbpw \S¡p¶p. 

7. ssdt_mtkmapIÄ sNdpXmWv. ssdt_mtkmapIÄ hepXmWv.

Hcp bqImtcym«nIv tImi¯nÂ 
kpkwLSnXamb tImiaÀ½w D≠v. 
ChbnÂ A´À{ZhyPmenI, tKmÄKn 
hkvXp¡Ä, ssatämtIm¬{Unb, ¹mÌnUp 
IÄ, cnIvXnIIÄ F¶oLS\Ifpw D≠v. 
HmtcmLS\tbbpw kvXc¯mÂ Bhc 
Ww sN¿s¸«ncn¡p¶p. tImi¯nÂ 
ImWs¸Sp¶ Cu khntij LS\Isf 
tImimwK§Ä F¶v hnfn¡p¶p. P\n 
XI]ZmÀ°w AsÃ¦nÂ t{Imatkmans\ 
kvXc¯n\mÂ aqSs¸«  \yq¢nbkn\p 
ÅnÂ ImWs¸Sp¶p. t{]mt«mtkmhIÄ 
GItImi BÂK, IhI§Ä ChsbÃmw 
bqImtcym«nIv tImi§fnÂ DÄs¸Sp¶p. 
FÃm kky§Ä¡pw P´p¡Ä¡pw bqIm 

tcym«nIv tImi§Ä D≠v.
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	 tImiw F¶Xv Hcp henb \o´Â Ipfambpw AXnÂ \n§Ä Ip¯s\ XeIogmbn 
NmSp¶Xmbpw k¦Â¸n¨mÂ F´mWv \n§Ä¡v tXm¶pI? \n§Ä¡v Npäpw ImWp¶ 
ckIcamb¹h\ hkvXp¡Ä F´msW¶v \n§Ä¡v I≠p]nSn¡phm³ km[yamtWm? 

	 CXns\¡pdn¨v kwkmcn¡pI. AsÃ¦nÂ \n§Ä F´mWv CXns\ Ipdn¨v 
k¦Â¸n¡pI. AsÃ¦nÂ CXns\ Ipdn¨v Hcp IY FgpXpI.

{]hr¯n 2.1

ssdt_mtkmw

arZphmb  

A´À{ZhyPmenI

\yq¢ntbmekv

tImitI{µw 

]cp]cp¯ 

A´À{ZhyPmenI 

tImi`n¯n

¹mkvam X\pkvXcw

tKmÄKn hkvXp¡Ä

lcnXIw

cnIvXnI

ssatämtIm¬{Unb

tImi{Zhyw

Aantem¹mÌv

Hcp kkytImi¯nsâ kq£vaLS\

ssetkmtkmw

]cp]cp¯ 

A´À{ZhyPmenI

arZphmb 

A´À{ZhyPmenI

¹mkvamX\pkvXcw

ssdt_mtkmw

ssat{ImhnssÃ

tImi{Zhyw
sk³{SntbmfpIÄ

tImiaÀ½w

\yq¢ntbmekv

tKmÄKnhkvXp¡Ä

ssatämtIm¬{Untbm¬

cnIvXnI

kkytImis¯¸änbpw P´ptImis¯¸änbpw \n§Ä Bdmw ¢mÊnÂ ]Tn¨p Ignªp. 
\½Ä Hcp kkytImis¯ FSp¯v Hcp P´ptImihpambn XmcXayw sNbvXmÂ F§s\ 
ImWs¸Spw. At\Iw hkvXp¡Ä kkytImi¯nepw P´ptImi¯nepw DÅXmbn \n 
§Ä¡v ImWmw. Nn{Xs¯ ]Tn¨v kkytImi¯n\pw P´ptImi¯n\pw X½nepÅ s]m 

Xphmb hyXymk§sf I≠p]nSn¡m³ \n§Ä¡v Ignbptam?

Hcp P´ptImi¯nsâ kq£vaLS\

sNbvXv ]Tn¡mw
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c≠v tImi§sfbpw \ap¡v XmcXayw sN¿mw.

IqSpXembn Adnbm³

kkytImi¯nsâbpw P´ptImi¯nsâbpw hyXymkw 

{Ia \¼À kkytImiw P´ptImiw

1.
kkytImi§fpsS _mly`mK¯mbn 

skÃptemkv sIm≠v \nÀ½nXamb I«n 

IqSnb Hcp tImi`n¯n ImWs¸Sp¶p. 

P´ptImi§fnÂ tImi`n¯n 

ImWs¸Sp¶nÃ.

2.
kkytImiw P´ptImi¯ns\ At] 

£n¨v hepXmWv. 

P´ptImiw XmcXtay\ hen¸ 

¯nÂ sNdpXmWv.

3.

kkytImi¯nÂ henb t^\w ImWp¶p. 

Ch tImi¯nsâ Gdnb `mK¯pw DÄ 

s¡m≠ncn¡p¶p. 

P´ptImi¯nÂ km[mcWbmbn 

t^\§Ä ImWp¶nÃ. AYhm 

Ds≠¦nÂ Ah hfsc sNdpXm 

bncn¡pw.

4.
NneXmgv¶ kky§fpsS tImi§fnÂ 

am{Xw sk³t{Smtkmw ImWs¸Sp¶p. 

FÃm P´ptImi§fnepw sk³ 

t{SmtkmapIÄ ImWs¸Sp¶p.

5.
bqImtcym«nIv kkytImi§fnÂ am{Xw 

ssetkmtkmapIÄ ImWs¸Sp¶p. 

FÃm P´ptImi§fnepw ssetkm 

tkmapIÄ ImWs¸Sp¶p.

6.
kkytImi¯nÂ ¹mÌnUpIÄ AS§nbncn 

¡p¶p. 

¹mÌnUpIÄ ImWs¸Sp¶nÃ.

7. tiJc]ZmÀ°w IqSpXembpw A¶PamWv. ss¥t¡mP³ tiJc]ZmÀ°amWv.

ff �kq£vaZÀin\nbneqsS AÃmsX tImi ]T 
\w Akm²yamWv. 1665 Â tdm_À«v lp¡v 
tImiw F¶ hm¡v {]tbmK¯nÂ sIm≠p 
hcpIbpw tImÀ¡nsâ tImiLS\ I≠p 
]nSn¡pIbpw sNbvXp.

ff �_mIvSocnb t{]mt«mtkmh F¶nhbpsS 
LS\ kzbw cq]Iev]\ sNbvXv eLp 
kq£va ZÀin\nbneqsS Bâ³hm³ enh³ 
lp¡v (1674) ]T\w \S¯n.

ff �FÃm tImi§fnepw tImiaÀ½w AS 
§nbn«ps≠¶v kvtIm«vemâ vImc\mb 
tdm_À«v {_u¬ F¶ kkyimkv{XÚ³ 
I≠p]nSn¨p.

ff �]pÀ¡n³sP tImi§Ä¡pÅnÂ ImWp¶ 
ssPh]ZmÀ°¯ns\ t{]mt«m¹mkw F¶v 
t]cn«p.

kwbpà

kq£vaZÀin\n

ff Rm³ Hcp XpÅn ssXcv FSp¯v Hcp ssÉUnÂ h¨v AXnÂ Rm³ km{^m    	
		  \n³ IeÀ¯p¶p.

ff ssÉUnsâ adphiw Rm³ Ipd¨v kabw NqSm¡p¶p. 
ff F¶n«v Rm³ kwbpà kq£vaZÀin\nbneqsS \nco£n¡p¶p.

ff Fsâ \nco£Ww : kq£vaZÀin\nbneqsS ImWs¸« _mIvSocnb Hcp _________    
(t{]mImtcym«nIv tImiw/bqImtcym«nIv tImiw).

{]hr¯n 2.2 sNbvXv ]Tn¡mw
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tImiw F¶Xv sNdnb k©nt]m 

epÅXpw hgphgp¸mbXpw \nd§fpÅ LS 

\tbmSpIqSnbXpw {ZmhIaS§nb k©n 

bmsW¶v \n§Ä k½Xn¡p¶pt≠m?

	 Hcp tImi¯n\pÅnepÅ apgph³ 

tImi n̄\pÅnse ]ZmÀ°§sf 
BhcWw sNbvXncn¡p¶ X\pkvXcs¯ 
¹mkvamX\pkvXcw F¶v ]dbp¶p. FÃm 
Poh\pÅ tImi§sfbpw Npän CXv ImWmw. 
tImiX\pkvXcw Gähpw {][m\s¸«Xpw 
F§s\bmWv ]ZmÀ°§sf tImi n̄\
It¯m«pw ]pdt¯bv¡pw Nen¡p¶sX¶v 
\nb{́ n¡p¶ tImimwKambn CXns\ 
IW¡m¡p¶p. CXv Hcp ǹ̄ nbmbn {]
hÀ n̄¡pIbpw tImi n̄\pÅnepÅ ]
ZmÀ°§sf AhnsS tI{µoIcn¡p¶Xn\pw 
klmbn¡p¶p. t{]m«o³ ImÀt_msslt{Uäv 
X³am{XIÄ {IaoIcn¡s¸«ncn¡p¶ 

Hcp DÅnbpsS sNdnb IjvWw apdns¨Sp¯v AXnsâ 
sXmensb  thÀXncn¡pI Hcp XpÅn PeapÅ ssÉUnÂ 
DÅnsXmensb hbv¡pI.HcpXpÅn saYneo³ \oeNmbw 
sXmenbpsS ]pd¯vhbv¡pI. shÅ¯nÂ \¶mbn IgpIn 
AXnse\nds¯ \o¡w sN¿pI. HcpXpÅn ¥nkdn³ sXm«p 
h¨n«v Hcp BhcW Én¸v D]tbmKn¨v aqSpI. kq£vaZÀin\n 
bpsS klmb¯mÂ CXns\ \nco£n¡pI. 

	 DÅnsXmenbpsS ]pd¯v tImiX\pkvXc¯nÂ 
BhcWw sNbvXncn¡p¶ asämcp I«nbpÅ BhcWs¯ 
tImi`n¯n F¶p ]dbp¶p. a²y`mK¯v ImWp¶ I«nIqSnb 
Dcp≠ ̀ mKs¯ aÀ½w F¶p ]dbp¶p. aÀ½¯n\pw tImiX\p 
kvXc¯n\pw CSbnepÅ ]ZmÀ°s¯ tImi{Zhyw F¶p    
]dbp¶p.

{]hr¯n 2.3 sNbvXv ]Tn¡mw

`mKhpw t{]mt«m¹mkamsW¶v ]cmaÀ 

in¨n«p≠v. CXn\pÅnÂ BhcWw sNbvXn 

cn¡p¶ LS\Isf tImimwK§Ä F¶dnb 

s¸Sp¶p. AXpsIm≠v t{]mt«m¹mks¯ 

Pohsâ `uXnI ASnØm\w F¶pw 

hniZoIcn¡p¶p.

tImi¯nsâ `mK§Ä

t^mkvt¸meņ nUnsâ c≠v ]mfnIÄ sIm
≠mWv CXv \nÀ½n¡s¸«ncn¡p¶Xv. FÃm 
tImimwK§sfbpw s]mXnªpsIm≠v CXp 

t]msemcpkvXcap≠v.

¹mkvamX\pkvXc¯nsâ [À½§Ä:

ff CXv tImi¯n\v _mlymhcWw 
\ÂIntImi¯ns\ £XtaÂ¡msX 
kwc£n¡p¶p. 

ff CXv ]ZmÀ°§sf tImi¯nsâ 
AIt¯m«pw ]pdt¯m«pw t]mIp¶Xns\ 
\nb{´n¡p¶p. C¯c¯nepÅ 
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ff \nb{´Ws¯ ]mcKayXzw (Selective 
Permeability) F¶p ]dbp¶p. CXn\mÂ 
tImikvXcs¯ ]mcKayX\pkvXcw 
F¶pw hnfn¡s¸Sp¶p. 

ff CXv AtXtImi¯nse hyXykvX 
tImiwK§Ä¡nSbnepw ASp¯Sp¯ 
tImi§Ä¡nSbnepw ]ZmÀ°§sf 

IS¯nhnSp¶p. 
kkytImi¯ns\ Npän ¹mkvamX\p 

kvXcs¯ IqSmsX tImi`n¯nbpw D≠v. 
Hcp kkytImi¯nsâ Nn{Xw \nco£n v̈ 
tImi`n¯nsb I≠p]nSn¡pI. FhnsSbmWv 
AXnsâ Øm\w?

	 ¹mkvamX\pkvXcs¯ Npän tImi 
ǹ̄ n ImWp¶p. skÃptemkv, enKv\n³ Ch 

sIm≠mWv CXv \nÀ½n̈ ncn¡p¶Xv. enKv\n³  
Pe{]Xntcm[nbmWv. tImi ǹ̄ n tImiX\p 
kvXc n̄\v ImTn\yhpw kwc£Whpw \Â 
Ip¶tXmsSm¸w Npfp§nt]mImsX kwc£n 
¡p¶p. tImi ǹ̄ nbv¡v t\cnb CemkvXnIX 
DÅXn\mÂ sNdnb kky§fpw henb ac§fpw 
ImänÂ Debpt¼mÄ AXnsâ BIrXn \ne    
\nÀ¯p¶Xn\v klmbn¡p¶p. ]pXpXmbn cq]
wsIm≠ tImi§fpsS tImi ǹ̄ nsb {]mYanI 
tImi ǹ̄ n F¶p hnfn¡p¶p. Ch apXnÀ¶ 
tImi§fnepÅXns\¡mÄ I«nIpdªXpw 
CemkvXnIX DÅXpw ]pXpXmbn cq]w 
sIm≠ tImi§sf hfcm³ klmbn¡pIbpw 
sN¿p¶p. tImi n̄sâ hfÀ¨ ]qÀ®amIp 
t¼mÄ  {]mYanI tImi ǹ̄ n I«nIqSpIbpw, 
CXn\pw ¹mkvamX\p kvXc n̄\p anSbnembn 
Hcp ]pXnb ]mfn cq]w sImÅpIbpw sN¿p¶p.  
CXns\ ZznXob tImi ǹ̄ n F¶v hnfn ¡p¶p. 
CXnÂ {]mYanI tImi ǹ̄ nbnÂ DÅXnt\ 
¡mÄ A[nIw enKv\n³ AS§nbn«p≠v. 
tImi§Ä¡nSbnÂ ]ZmÀ°§sf IS n̄ 
hnSp¶XnÂ Hcp {][m\ ]¦v tImi ǹ̄ n \nÀh 

ln¡p¶p.

tImi{Zhyw

hgphgp¸pÅXpw AÀ²Xmcyhpw GImß 
Ihpamb tImi{Zhyw tImi¯n\pÅnÂ \n 
dªncn¡p¶p. CXnÂ Gdnb ]¦v Pehpw 
Ipd¨v ebn¨ AtbmWpIfpw sIm≠v CXv \nÀ 
½n¡s¸«ncn¡p¶p. tImimwK§sf ]nSn¨p 
\nÀ¯p¶ X´p¡Ä CXnÂ ImWpIbpw 
tImi¯n\v hyàamb BIrXn \ÂIp 
¶Xn\v Ch klmbn¡p¶p. tImi{Zhyw 
tImimwK§sfbpw hln¨psIm≠v Npäp¶ 
{]{Inbsb tImi{Zhy¯nsâ {]hmlw F¶p 
]dbp¶p. CXv tImi¯nse tImimwK§sf 

Ne\mßIambpw {InbmßIambpw kq£n 
¡p¶Xn\v klmbn¡p¶p. 

	 tImikvXc¯n\v sXm«pXmsgbmbn 
ImWp¶ sPÃnt]mepÅ tImi{Zhy¯nsâ 
`mK¯ns\ FIvtSm¹mkw F¶p ]dbp¶p. 
tImi{Zhy¯nÂ FIvtSm¹mk¯n\pw tIm 
iaÀ½kvXc¯n\pw CSbnepÅ {ZmhI `mK 
¯ns\ Ftâm¹mkw F¶p ]dbp¶p.

	 tImi{Zhyhpw tImitI{µhpw 

tNÀ¶v t{]mt«m¹mkw F¶dnbs¸Sp¶p.

A´À{ZhyPmenI (Endoplasmic 
reticulum)
	 aS¡pIÄt]msebpw k©nIÄ      
t]msebpw X½nÂ _Ôn¸n¡s¸«n«pÅXpw 
Nm\epIfptSbpw IpgepIfpsSbpw Hcp 
hyqlamWv A´À{ZhyPmenI (ER). CXv 
tImi{Zhyw apgph\pw NnXdn¡nS¡pIbpw 
¹mkvamX\pkvXcw apXÂ tImiaÀ½kvXcw 
hsc XpSÀ¨bmbn ImWpIbpw sN¿p¶p. 
A´À{ZhyPmenI c≠p Xc¯nep≠v. ]cp]
cp¯Xpw an\pkambXpw.

	 an\pkamb A´À{ZhyPmenI tImi 
§fnÂ ImWpIbpw ÌotdmbvUv, tlmÀ 
tamWpIÄ, en¸nUpIÄ Chsb kwtÇjWw 
sN¿pIbpw sN¿p¶p. ChbpsS NphcpIÄ 
t\cnbXpw IpgepIfmbpw cq]w sImÅp¶p.

	 ]cp]cp¯ A´À{ZhyPmenI tImi 
§fnÂ ImWs¸SpIbpw t{]m«o\pIfpsS 
kwtÇjW¯nÂ DÄs¸SpIbpw sN¿p¶p. 
A´À{ZhyPmenI ]cp]cp¡\mbn ImW 
s¸Sm³ ImcWw CXn\p ]pd¯mbn ssdt_m 
tkmapIÄ ]än¸nSn¨ncn¡p¶Xp sIm≠mWv. 
]cp]cp¯ A´À{ZhyPmenIbpsS {][m\ 
]¦v t{]m«o³ kwtÇjWw sN¿pI F¶ 

XmWv.

[À½§Ä 

1. 	A´À{ZhyPmenI tImi¯nsâ D]m 
]Nb {]hÀ¯\§Ä¡mhiyamb D]
cnXe hnkvXoÀ®w \ÂIp¶p.

2.	 ]cp]cp¯ A´À{ZhyPmenIbpsS 
{][m\ ]¦v t{]m«o³ kwtÇjWw 
sN¿pI F¶XmWv.

3.	 an\pkamb A´À{ZhyPmenI Ìo 
tdmbnUpIÄ, tlmÀtamWpIÄ, en¸n 
UpIÄ F¶nhbpsS kwtÇjW¯nÂ 
DÄs¸Sp¶p.
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tKmÄKn tImw¹Ivkv AYhm tKmÄKn 

]ZmÀ°§Ä

]c¶Xpw k©nt]mepÅXpamb AdI 
tfmSpIqSnb tKmÄKn hkvXp¡fpsS Iq«s¯ 
tKmÄKn tImw¹Ivkv F¶p ]dbp¶p. Cu 
hkvXp¡sf BZyambn hnhcn¨Xv sIantem 
tKmÄKn BWv. Ch A´À{ZhyPmenItbmSv 
tNÀ¶v {]hÀ¯n¡pIbpw tImi¯nsâ 
hnhn[ `mK§fnÂ shkn¡nfpIfmtbm, 
knÌÀtW Btbm t]mjW kwhl\       

]ZmÀ°§fmtbm {]hÀ¯n¡p¶p.

2.	 t i z X c à m W p ¡ f n e p Å ( W B C ) 
ssetkmtkmapIÄ tcmKmWp¡sfbpw 
]pd¯p\n¶pÅ ]ZmÀ°§sfbpw \
in¸n¡p¶Xn\mÂ {]IrXnZ¯ {]Xn 
tcm[ hyhØbnÂ Ch {][m\ ]¦v 

hln¡p¶p.

t^\§Ä (cnànIIÄ)

{ZmhI§Ä \ndª k©nIfmWv 
t^\§Ä. P´ptImi§sf At]£n¨v 
kkytImi§fnÂ Ch [mcmfambn ImW 
s¸Sp¶p. ]mIamb kkytImi§fnÂ Hcp 
henb t^\w tImi¯nsâ GItZi `mK 
hpw \ndªv ImWp¶p. A[nI AfhnÂ 
Pehpw hnkÀPob hkvXp¡fpw tImi¯nÂ 
\n¶pw \o¡w sNt¿≠n hcpt¼mÄ Ch 
kt¦mNt^\ambn {]hÀ¯n¡p¶p. Ch 
Blmc ]ZmÀ°§sf DÄs¡mÅpt¼mÄ 
Ch Blmct^\ambpw {]hÀ¯n¡p¶p. 
DZmlcWambn Aao_bnÂ Blmct^\w 
Blmc]ZmÀ°§sf FSp¡pIbpw Zl\
ckw D]tbmKn¨v Nen¸n¡pIbpw sN¿p¶p.

[À½§Ä 
i) �t^\§Ä [mXpehW§sfbpw t]m 

jI§sfbpw kw`cn¡pIbpw \ne\n 
À¯pIbpw sN¿p¶p. 

ii) �tImi§Ä¡v ZrVX \ne\nÀ¯phm³ 
Bhiyamb hrXnhym]\aÀ±w \ne\n 

À¯p¶p.  

tKmÄKn tImw¹Ivkv

knÌÀtW

shkn¡nÄ

IqSpXembn Adnbm³

{]mbambXpw \in¨Xpamb tImimw 
K§fpsS \ioIcW¯n\v ssetkm 
tkmapIÄ ]¦phln¡p¶p. AXpsIm≠v 
Ahsb ipNoIcW hn`mK¡mÀ AYhm 
tXm«nIÄ AYhm tImi¯nse hoSv 
kq£n¸pImÀ F¶v hnfn¡s¸Sp¶p.

[À½§Ä  
1. 	ssetkmtkmapIfpsS DÂ]mZ\¯nÂ 

Ch ]s¦Sp¡p¶p.

2. 	tImi`n¯n tImiX\pkvXcw F¶nh 
bpsS kwtÇjW¯nepw Ch {][m\ 

]¦v hln¡p¶p.

ssetkmtkmapIÄ 
ssetkmtkmapIsf             BßlXymk©nIÄ 

AYhm Zl\k©nIÄ F¶pw hnfn¡s¸Sp¶p. 
Ch X\pkvXc¯mÂ BhcWw sN¿s¸«n 
«pÅXpw A´À{ZhyPmenI AYhm tKmÄKn 
tImw¹IvkpIÄ \nÀ½n¡p¶hbpamWv. Ch 
bneS§nbn«pÅ iàntbdnb cmkmKv\nIÄ 
D]tbmKn v̈ \in¨pt]mb tImimwK§tfbpw 
]pdsa \n¶v hcp¶ ]ZmÀ°§sfbpw Zln¸n 
¡p¶p.

[À½§Ä 

1. 	Ftâmssktämknkv F¶ {]{InbbneqsS 
tImi¯n\pÅntebv¡v Abbv¡p¶ 
Blmc]ZmÀ°§fpsS tImi¯n\I 
¯pÅ Zl\¯n\v Ch ]¦psImÅp¶p.

ssatämtIm¬{Unb

 FÃm Poh\pÅ tImi§fpw 
Ahbv¡mhiyamb DuÀÖw kzoIcn¡p¶Xv 
ssatämtIm¬{UnbbpsS klmb¯memWv. 
Ahsb km[mcWbmbn tImi¯nsâ 
iIvXn Ad F¶mWv hntijn¸n¡p¶Xv. 
Ch knen≠dmIrXnbnepÅXpw _m 
lym´c `n¯nIfmÂ BhWcw sNbvXn«p 
ÅXpamIp¶p. B´c`n¯n {IntÌ F¶ 
B´c aS¡pIfmbn ImWpIbpw Ah 
AI¯pÅ Adsb A]qÀ® sNdp AdIfmbn 
hn`Pn¡pIbpw sN¿p¶p. Cu aS¡pIÄ 
DuÀÖw tiJcn¨ncn¡p¶ ]ZmÀ°§fmb 
AUnt\mkn³ ss{St^mkvt^änsâ (ATP) 
DXv¸mZ\¯n\pÅ D]cnXe hnkvXoÀ®w 
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hÀ²n¸n¡p¶p. {IntÌbn³ ImWp¶ 
sam«pkqNnbpsS Xet]mepÅ ZmK¯ns\ 
A1 IWnIIÄ AsÃ¦nÂ HmIvkntkmapIÄ 
F¶p hnfn¡p¶p. Ch izk\¯nÂ {]
[m\ ]¦v hln¡p¶p. B´ckvXc¯n\p 
ÅnÂ ImWp¶ `mK¯ns\ am{SnIvkv 
F¶p ]dbp¶p. ATP bnÂ D]tbmKn¡p¶ 
X³am{XIfpsS \nÀ½mW¯n\v klmbn 
¡p¶ cmkmKv\nIÄ am{SnIvknÂ AS§n 

bn«p≠v. 

Nne {]tXyI `mK§fnÂ emaÃIÄ XSn v̈ 
\mWb§fpsS Iq¼mcwt]mse, {]Xy£ 
s¸Sp¶p. Chsb {Km\ F¶p hnfn¡p¶p. 
Hmtcm {Km\bnepw UnkvIv BIrXnbnepÅ 
kvXct¯mSpIqSnb k©nIfmWv. Chsb 
ssYet¡mbnUpIÄ F¶p ]dbp¶p. 

	 {]ImikwtÇjW hÀ®§fmb 
lcnXIw Cu ssYet¡mbnUpIfnemWv 
tI{µoIcn¨ncn¡p¶Xv. 

	 ssYet¡mbnUpIÄ CÃm¯ am{Sn 
Ivknsâ `mK¯ns\ kvt{Sma F¶p ]dbp¶p. 
CXnÂ {]ImikwtÇjW¯n\v DÄs¸Sp¶ 

[mcmfw cmkmKv\nIÄ ImWs¸Sp¶p. 

[À½§Ä 
ssatämtIm¬{Unb DuÀÖkw]pjvS 

amb ATP kwbpIvX§sf kwtÇjWw 
sN¿p¶p. 

	 ssatämtIm¬{UnbbpsS am{SnIv 
knÂ  ssatämtIm¬{UnbÂ  DNA bpw ssd 
t_mtkmapIfpw ImWs¸Sp¶p. 

	 CXv t{Imatkmans\ Hcp {]tXyI 

tImimwKam¡n XoÀ¡p¶p.

¹mÌnUpIÄ

¹mkvänUpIÄ, tImi`n¯n, henb 
t^\§Ä F¶nh kkytImi¯nsâ {]
tXyI khntijXIfmWv. 

	 ¹mkvänUpIÄ Unkv¡v BIrXnbntem 
AÞmIrXnbntem ImWs¸Sp¶p. Ch \n 
danÃm¯ eyqt¡m¹mÌpIfmtbm, \ndapÅ 
t{Imtam¹mkväpIfmtbm ImWs¸Smw. t{Imtam 
¹mÌv Nph v̧ \nd¯ntem, aª\nd¯ntem 
ImWpIbpw A¶Pw, F®, amwkyw F¶o 
X\vam{XIsf kw`cn¡m³ klmbn¡pIbpw 
sN¿p¶p. t¢mtdm¹mÌpIÄ ]¨\ndapÅ 
hbmWv. ChbnÂ ImWp¶ lcnXIw  {]Imi 
kwtÇjW¯n\v klmbn¡p¶p.

t¢mtdm¹mkvänsâ LS\ 

Hmtcm t¢mtdm¹mkvän\pw Ccp]mfnItfmSv 
IqSnb Hcp `n¯nbpw Hcp am{SnIvkpw 
D≠mbncn¡pw. B´cXkvXcw emaÃIÄ t]m 
se ¹mkvänUpIfpS\ofw {IaoIcn¨ncn¡p¶p. 

ssatämtIm¬{Untbm¬

_mlykvXcw

B´ckvXcw

DNA

{IntÌ

sk³t{Smtkmw 

sk³t{Smtkmw P´ptImi§fnepw 
Nne Xmgv¶ kky§fnepw ImWs¸Sp¶p. 
Ch t{]mImtcym«nIv tImi§fnepw DbÀ¶ 
kkytImi§fnepw ImWp¶nÃ. Ch 
tImiaÀ½¯n\v ]pdw `mK¯pÅ tImi 
{Zhy¯nÂ Hcp tPmUn sNdnb, s]mÅbmb 
sk³{SntbmfpIÄ F¶ XcnIfmbn 

ImWp¶p. 

[À½§Ä 

sk³{SntbmfpIÄ tImihn`P\ ka 

b¯v IoeX´p¡Ä D≠mIp¶Xn\v Hcp   

{][m\ ]¦v hln¡p¶p.

aÀ½w(Nucleus)

tImiaÀ½kvXcsa¶ Cc« kvXc¯mÂ 

BhcWw sNbvXn«pÅ tKmfmIrXnepÅ 

LS\tbmSp IqSnbhbmWv aÀ½w. 

lcnXIWw

_mlykvXcw

{Km\

Ad

B´ckvXcw
kvt{Sma ssYet¡mbnUpIÄ
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tImiaÀ½kvXc¯nÂ [mcmfw Zzmc§Ä 
AYhm kpjnc§Ä D≠.v CXv tImi¯nÂ 
aÀ½¯n\pw tImiaÀ½kvXc¯n\panSbnÂ 
X\vam{XIfpsS Ne\s¯ km[yam¡p¶p. 
tImitI{µw AYhm aÀ½w c≠v {][m\
s¸« {]hÀ¯nIÄ \nÀÆln¡p¶p. GXp 
Xcw amwkyamWv DXv]mZn¸n¡s¸Sp¶Xv 
Ft¸mgmWv DXv]mZn¸n¡s¸Sp¶Xv F¶Xns\ 
ASnØm\am¡n  CXv tImi¯nsâ {]
hÀ¯nIsf \nb{´n¡p¶p. tImihn`P\
kab v̄ ]p{XnImtImi§fntebv¡v ssIamäw 
sN¿s¸tS≠ tImi¯nsâ P\nXIhnhcw 
(Genetic Information) CXv tiJcn v̈ hbv¡p¶p. 

	 tImitI{µ{Zh¯n\v c≠p Xc¯n 
epÅ tImitI{µLS\Ifp≠v i) aÀ½w  ii) 
s{Imamän³ 

	 amwkyhpw RNA bpw \ndªp 
ImWs¸Sp¶ tKmfmIrXnbnepÅ `mKamWv 
aÀ½Iw. ChnSw ssdt_mtkmapIfpsS DXv      
]mZ\tI{µamWv tImitI{µ {Zh¯nÂ Ht¶m 
AXne[nItam aÀ½I§Ä ImWs¸Sp¶p. 

	 P\nXIhnhcw amwkyhpw, P\nXI]
ZmÀ°amb DNA  (Un HmIvkossdt_m           
\yq¢nIv A¾w) bpw tNÀ¶v cq]s¸«n«pÅ t\
À¯ \mcpIÄ t]mepÅ s{Imamän\pIfpsS 
Hcp irwJem cq]amWv.  tImihn`P\kab v̄ 
s{Imamän\pIÄ Npcp§nI«nbmbn X´p¡fpsS 
LS\bmbn amdp¶Xns\ t{ImatkmapIÄ 
F¶p ]dbp¶p. t{ImatkmapIfnÂ Po\p 
IÄ AS§nbncn¡p¶p. Hmtcm Po\pw B 
PohnbpsS P\nXI kz`mh§Ä¡v Imc 
WamIp¶p. DNA X³am{XIfpsS cq]¯nÂ 
Po\pIfneS§nbn«pÅ ]mc¼cy kz`mh 
khntijXIÄ amXm]nXm¡fnÂ \n¶pw 
ASp¯ Xeapdbnte¡v ssIamäw sN¿ 

s¸Sp¶p.

t{ImatkmapIÄ 

tImihn`P\ kab¯p am{Xw  ImWm³ 
km[yamIp¶p. s{Imamän³X´p¡fmbn 
apdpInNpcp≠pInS¡p¶ P\nXI ]ZmÀ° 
§fpsS CgIfmWv t{ImatkmapIÄ. 

	 s{ImamänUpIÄ F¶dnbs¸Sp¶ 
c≠v ka`mK§fmbn Hmtcm t{Imatkman 
\pw thÀXncnbm\mIpw. thÀXncnbpt¼mÄ 
c≠v s{ImamänUpIfpw  sk³t{SmanbÀ F¶ 
_nµphnÂ _Ôn¡s¸«ncn¡p¶p. CXns\ 
ssIs\tämtImÀ.  (Kinetochore) F¶pw Adnb 
s¸Sp¶p. 

sk³t{Smanbdnsâ Øm\¯ns\ Bkv]
Zam¡n t{ImatkmapIsf 4 hn`mK§fmbn 

Xcw Xncn¨ncn¡p¶p.

1.	 saämsk³{SnIv t{Imatkmw: sk³t{Sm 
anbÀ t{Imatkmansâ a²y`mK¯mbn 
ØnXnsN¿p¶p. c≠v `pP§Ä¡v 
FItZiw Xpey \ofw Bbncn¡pw. CXv 
Hcp V  BIrXnbnepÅ t{Imatkmw 
BWv. 

2.	 k_vsaämsk³{SnIv t{Imatkmw: 
sk³t{SmanbÀ t{Imatkmansâ a²y 
`mK¯nÂ \n¶pw Ipd¨IsebmbXn 
\mÂ Hcp `pPw atäXns\¡mÄ \ofw 
Ipdªncn¡p¶p. CXv J  BIrXnbn 

epÅ Hcp t{ImatkmamWv. 

5 {Kq¸pIfmbn ]ncnbpI

{Kq¸v 1 A´À{ZhyPmenIbpsS LS\ 
hcbv¡s«. LS\sbbpw [À½s¯bpw   
]än Ipdns¸gpXn aäp hnZymÀ°nIÄ¡mbn 
{]ZÀin¸n¡s«.  

	 {Kq¸v 2 tKmÄKnhkvXphnsâ LS\ 
hcbv¡s«. LS\sbbpw [À½s¯bpw   
]än Ipdns¸gpXn aäp hnZymÀ°nIÄ¡mbn  
{]ZÀin¸n¡s«. 

	 3,4,5 {Kq¸pImÀ ssdt_mtkmw, 
ssatämtIm¬{Unb, lcnXIWw F¶nh 
bpsS LS\IÄ bYm{Iaw hcbv¡pI. 
AhbpsS LS\sbbpw [À½s¯bpw ]än 
Ipdns¸gpXn aäp hnZymÀ°nIÄ¡p th≠n 
{]ZÀin¸n¡pI. 

tImimwK§fpsS LS\sbbpw [À½ 

s¯bpw Ipdn¨v ¢mÊnÂ NÀ¨sN¿pI.

{]hr¯n 2.4

aÀ½w

ssdt_mtkmapIÄ

s{Imamän³

aÀ½Iw

tImitI{µ {Zhw

tImitI{µkvXcw

sNbvXv ]Tn¡mw
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3.	At{Imsk³{SnIv t{Imatkmw : sk³ 
t{SmanbÀ t{Imatkmansâ A{K¯n\
cnInembn ImWs¸Sp¶p. AXn\mÂ Hcp 
`pPw \ofw Ipdªpw. atäXv \of¯nepw 
IWs¸Sp¶p. CXv ZÞmIrXnbnepÅ 
Hcp t{ImatkmamWv. 

4.	 Sotemsk³{SnIv t{Imatkmw : sk³ 
t{SmanbÀ t{Imatkmansâ  Hc{K¯nÂ 
ImWs¸Sp¶p AXn\mÂ  CXn\v Hcphi 
¯mbn Hcp`pPw am{Xw ImWs¸Sp¶p. 
CXpw ZÞmIrXnbnepÅ Hcp t{Ima 
tkmamWv.				 

Po\pIsf¶v hnfn¡s¸Sp¶ LS\
IfpsS Hcp \ofapÅ t{iWnsIm≠mWv 
t{ImatkmapIÄ D≠m¡nbncn¡p¶Xv. Un 
HmIvkossdt_m \yq¢nIv A¾w AYhm DNA  
F¶dnbs¸Sp¶ Hcp cmk]ZmÀ°w D]
tbmKn v̈ Po\pIÄ \nÀ½n¨ncn¡p¶Xv. 

	 Hmtcm DNA CgIfpw Zie£ 
¡W¡n\v \yq¢ntbmssäUpIfmÂ \nÀ½n 
XamWv. Hmtcm \yq¢ntbmssäUpw Hcp s]
tâmkv ]©kmc Hcp t^mkvt^äv {Kq v̧ Hcp 
ss\{SP³ AS§nbn«pÅ£mcw F¶nhbmÂ 
D≠m¡s¸«ncn¡p¶p. 			
		  ss\{SP³ £mc§Ä c≠v 
hn[¯nep≠v. ]yqcn\pIfpw ss]cnanUn\p 
Ifpw. AUnss\³, Kzmss\³ F¶nh ]yqcn\p 
Ifpw ssXan³, ssktämkn³ F¶nh ss]
cnanUn\pIfpamWv. 

	 hm«vkWpw, {In¡pamWv DNA bpsS 
LS\ \nÀt±in¨Xv. Cc« CgItfmSpIqSnb 
Hcp LS\bnÂ c≠v CgIfpw ]ckv]cw sI«p 
]nWªpÅ Hcp Cc«¨pcpfpt]msebmWv 
(double helix) DNA bpsS LS\. 

	 Npcpfnsâ {][m\`mKw ]©kmc, 
t^mkvt^äv X\vam{XIÄ F¶nhbmÂ          
\nÀ½n¡s¸«ncn¡p¶p. ss\{SP³ £mc§Ä 

]©kmc X\vam{XIfpambn _Ôn¨ncn¡p¶p.

s{ImamänUv

sk³t{SmanbÀ

s{ImamänUv

sk³t{SmanbÀ

`pP§Ä SotemanbÀ

saämsk³{SnIv k_v saämsk³{SnIv

`pP§Ä

sk³t{SmanbÀ

At{Imsk³{SnIv

Sotemsk³{SnIv

t{Imatkmansâ LS\ t{ImatkmapIfpsS Xc§Ä

ffhÀ®ISemkv / hnhn[ hÀ®¯n 
epÅ \qepIÄ / ssN\m Ifn a®v 
F¶nhbp]tbmKn¨v hnhn[Xcw 
t{ImatkmapIfpsS amXrIIÄ \nÀ 
½n¡pI. 

ff¢mkv apdnbnÂ {]ZÀin¸n¨v Ahsb 
¡pdn¨v NÀ¨sN¿pI 

ffimkv{XkamP¯nÂ {]ZÀin¸n¨v 
Ahsb¸än hniZoIcn¡pI.

{]hr¯n 2.5

DNA LS\

kamP{]hÀ¯\w
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 \nÝnX tPmUn  ]yqcn\pIÄ¡pw ss]
cnanUn\pIfpsS CSbnepÅ ssl{UP³ 
_Ô\w hgn c≠v t]mfn \yq¢ntbmssäUv 
CgIsfbpw X½nÂ _Ôn¨ncn¡p¶p.

 		  t^mkvt^äv{Kq¸pw ]©kmc 
X\vam{XIfpw DNA CgbnepS\ofw H¶p   
t]mse ImWs¸Sp¶p. F¶mÂ GsX¦nepw 
c≠v ]yqcn\pIÄ¡pw ss]cnanUn\pIÄ¡pw 
CSbnepÅ ss\{SP³ £mc§Ä hyXymk 

s¸Sp¶p.

P\w F¶pw hnfn¡p¶p. tImiaÀ½w           
\ofw  IqSpIbpw AXns³d a²y¯nembn 
Hcp kt¦mNw D≠mIpIbpw sN¿p¶p. Cu  
kt¦mNw kmh[m\¯nÂ Bgv¶nd§n 
Ahkm\ambn aÀ½w c≠v ]p{XnIm aÀ½§ 
fmbn hn`Pn¡pIbpw sN¿p¶p. CXns\ 
XpSÀ¶v ssktäm¹mkw  kt¦mNn¨v c≠v 
]p{XnIm tImi§Ä cq]s¸Sp¶p. C¯cw 
tImi hn`P\w s]mXphmbpw t{] mImtcym 
«n¡pIfnÂ  ImWs¸Sp¶p. DZm : _mIvSocnb, 

Aao_

{Ia`wKw :(kq{Xohn`P\w) 

icoc tImi§fnÂ (]pw_oPw, AÞw 
F¶nhsbmgnsIbpÅ) kq{Xohn`P\w 
kw`hn¡p¶p. CXv \mehØIfnembn 
XpSÀ¨bmbn \S¡p¶ Hcp {]{InbbmWv.  
]qÀÆmhØ, a²ymhØ, hntI{µmhØ, 
A´ymhØ F¶nhbmWv Cu \mehØ 
IÄ. 

CâÀt^kv  

{Ia`wK¯n\v hnt[bamIp¶Xn\p ap¼v 
tImiw hn`P\¯n\pth≠n kzbw kÖ 
amIp¶p. Cu L«¯ns\ CâÀt^kv F¶p 
]dbp¶p. \yq¢nIv A¾§Ä Cc«n¡p¶Xn\m 

Â s{Imamän³ hkvXp¡fpw Cc«n¡p¶p.

]qÀÆmhØ (Prophase) 
s{Imamän³ X´p¡Ä Npcpfm³ XpS§p 

Ibpw t{ImatkmapIÄ F¶dnbs¸Sp¶ 
\o≠ \mcpIÄ t]mepÅ LS\Ifmbn 
ImWs¸SpIbpw sN¿p¶p. 

	 Hmtcm t{Imatkmanepw 
AS§nbncn ¡p¶ c≠v  s{ImamänUpIfpw 
ASp¯Sp¯mbn h¶v sk³t{SmanbÀ F¶p 
hnfn¡p¶ Hcp _nµphnÂ kwtbmPn¡pIbpw 
sN¿p¶p. 

	 {[ph§fnÂ \n¶v IoeX´p¡Ä 
cq]oIrXambn a²y`mKt¯bv¡v hcp¶p. 
tImiaÀ½kvXchpw, aÀ½Ihpw A{]Xy£ 
amIm³ XpS§p¶p.

a²ymhØ 

tImiaÀ½kvXcw apgph\mbpw A{]Xy 
£amIp¶p. 

	 t{ImatkmapIÄ \ofw Ipdªv I«n 
bpÅXmbn amdp¶p.  

	 t{ImamänUpIÄ AhbpsS sk³ 
t{Smanbdnt\msSm¸w tImi¯nsâ a²y`mK 
t¯bv¡p \o§p¶p. 	

ff �\n§fpsS ]pkvXI¯nsâ klmb 

t¯mSpIqSn DNA  bpsS LS\ Hcp 

ImÀUvt_mÀUnÂ hcbv¡pI. 

ff DNA bpsS  c≠v CgIfpw hÀ®\q 

epIÄ D]tbmKn¨v \ndbv¡pI. 

ffNn{X¯nÂ ImWp¶Xpt]mse c≠v 

CgIÄ¡panSbnÂ \ndapÅ Xos¸«n 

s¡mÅnIÄ Dd¸n¡pI. 

ff]pkvXI¯nsâ klmbt¯mSpIqSn 

`mK§Ä ASbmfs¸Sp¯pI. 

ff¢mkv apdnbnÂ CXns\ {]ZÀin¸n¨v  

DNA bpsS LS\sbIpdn¨v NÀ¨ 

sN¿pI.

{]hr¯n  2.6 amXrIm\nÀ½mWw

tImihn`P\hpw AXnsâ Xc§fpw

PohnIfpsS hfsc {][m\s¸« khntijX 
Ifnsem¶mWv {]Xypev]mZ\w  \S¯p¶Xn   
\pÅ Ignhv. {]Xypev]mZ\sa¶ Cu {]{In 
bsb tImihn`P\w hgn tImi§fpsS F®w 
hÀ²n¡p¶Xn\mÂ \S¡p¶p. \nehnepÅ 
tImi§fnÂ \n¶pw tImihn`P\sa¶ {]
{InbbneqsS am{Xw ]pXnb tImi§Ä D≠m 
Ip¶p. icoc¯nsâ hfÀ¨bv¡pw, hnIm 
k¯n\pw, tISp]mSpIÄ XoÀ¡p¶Xn\pw  
tImi§fpsS hÀ²\hv BhiyamWv. 

	 aq¶v   hyXykvX coXnIfnÂ tImi 
§Ä hn`Pn¡s¸Sp¶p. Ah eLp`wKw, 
{Ia`wKw, Du\`wKw F¶n§s\bmWv. Cu 
HmtcmcoXnIfnepw tImi{Zhy¯nsâ hn`P\ 
¯n\v ap¼mbn tImitI{µ¯nsâ hn`P\w 

\S¡p¶p. 

eLp`wKw ( t\Àhn`P\w) 

eLp`wKw hfsc efnXamb Hcp 

tImihn`P\coXnbmWv. CXns\ t\Àhn` 
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CâÀt^kv ]qÀÆmhØ

a²ymhØ hntI{µmhØ

{]mcw` A´ymhØ A´na A´ymhØ

{Ia`wKw

s
{I

ma
mä

nU
v

Ioe X´p 
¡Ä

s
k

³
t
{S

ma
nb

À
t
{I

ma
t
k

mw
aÀ½    

kvXcw

aÀ½w

tImi   
`n¯n

]
p{
X

nI
mt

I
mi

§
Ä

	 sk³t{SmanbdpIÄ IoeX´p¡fnÂ 

_Ôn¡s¸Sp¶p. 

hntI{µmhØ (Anaphase)
Hmtcm t{Imatkmansebpw sk³t{SmanbÀ 

c≠mbn hn`Pn¡s¸Sp¶p. 

	 Hmtcm s{ImamänUn\pw Hcp sk³ 

t{SmanbÀ e`n¡pt¼mÄ AXv Hcp t{Ima 

tkmambn amdp¶p. 

	 IoeX´p¡Ä Npcp§p¶Xn\mÂ 

t{ImatkmapIfnsem¶v Hcp {[ph¯ntebv 

¡pw atäXv  FXnÀ {[ph¯ntebv¡pw t]m 

Ip¶p.

A´ymhØ 

]p{XnIm t{ImatkmapIÄ {[ph§fnÂ 

F¯nt¨cp¶p.

	 aÀ½Ihpw tImiaÀ½kvXchpw ho

≠pw {]Xy£s¸Sp¶p. A§s\ c≠v ]p 

{XnIm tImiaÀ½§Ä tImi¯nsâ c≠v 

{[ph§fnembn D≠mIp¶p. 

IoeX´p¡Ä A{]Xy£amIp¶p.

	 tImiaÀ½¯nsâ Cu hn`P\s¯ 

ImcntbmssI\knkv F¶p hnfn¡p¶p. 

ssktämssI\knkv 

tImi{Zhy¯nsâhn`P\s¯ ssktäm 

ssI\knkv F¶p]dbp¶p.

	 kkytImi§fnÂ tImi¯nsâ 

a²y¯nembn c≠v ]p{XnIm tImiaÀ½§Ä 

¡panSbnÂ Hcp tImiX«v (Cell Plate) D≠m 

Ip¶Xnsâ ^eambmWv tImi{Zhy 

hn`P\w kw`hn¡p¶Xv. A§s\ {Ia`wK 

¯ns\mSphnÂ Htct]mepÅ c≠v ]p{Xn 

ImtImi§Ä D≠mIp¶p.

Du\`wKw (Meiosis)
PohnIfpsS {]Xyev]mZ\tImi§fnÂ 

\S¡p¶ Hcp tImihn`P\ coXnbmWv Du\ 

`wKw. CXv _oP§fpsS (gamets) Dev]m 

Z\¯n\v hgnsbmcp¡p¶p.

hnkcWw (OR) tImi§Ä¡pw 

AXnsâ Npäp]mSpIÄ¡panSbn 

epÅ ]ZmÀ°§fpsS hym]\w

¹mkvamX\pkvXcw hgn tImi{Zh¯n  

\pw _mly Npäp]mSn\panSbnÂ hyXykvX 

coXnIÄhgn \nc´cambn ]ZmÀ°§Ä 

ssIamäw sN¿s¸Sp¶p≠v. Cu kvXc§Ä 

¡nSbnepÅ Cu Nme\w kPohtam, \njv 

{Inbtam BImw.

	 KmVXIqSnb `mK¯p \n¶pw 

Ipdª `mKt¯bv¡v Hcp ]ZmÀ° kvXc 

§Ä¡nSbnepÅ hym]\w sN¿pt¼mgmWv 
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\njv{InbNme\w kw`hn¡p¶Xv. CXn\v 
D]m]Nb DuÀÖw BhiyanÃ.

	 hrXnhym]\w, Ffnb hnkcWw, 
kpKahnkcWw F¶nh \njv{Inb Nme\ 
¯n\v DZmlcW§fmWv.

	 PeX³am{XIÄ KmVX IqSnb 
`mK¯p \n¶pw KmVX Ipdª `mK 
t¯¡v kvXcw hgn \S¡p¶ {]{Inb¡v 
hrXnhym]\w F¶p ]dbp¶p. PeX³ 
am{XIÄ tImi§Ä¡pÅntebv¡v Nme\w 
sN¿p¶ {]{Inbsb A´ÀhrXnhym]\w 
(endosmosis) F¶p]dbp¶p. PeX³am{XIÄ 
tImi§Ä¡v shfnbnte¡v Nme\w 
sN¿p¶ {]{Inbsb _lnÀhrXnhym]\w 
F¶p ]dbp¶p(exosmosis). Cu {]{InbbnÂ 
tImi{Zhyhpw ¹mkvamX\pkvXchpw tImi 
`n¯nbnÂ \n¶pw Zqscbmbn Npcp§p¶p. 
Cu {]{Inbsb ¹mkvamsseknkv F¶p ]d                                                                                 
bp¶p.

	 hmbpX³am{XIfmb HmIvknP³, 
ImÀ_¬ssUHmIvsskUv F¶nh 
¹mkvamX \pkvXcw hgn a²yhÀ¯n 
LSI§fpsS klmbanÃmsX tImi¯n\v 
DÅnte¡v Nme\w sN¿p¶Xns\ 

FfnbhnkcWw F¶p ]dbp¶p.

	 amwky ]ZmÀ°§Ä a²yhÀ¯n 
LSI§fpsS klmb¯mÂ ¹mkvamX\p 
kvXcw hgn tImi¯n\pÅntebv¡v Nme\w 
sN¿p¶Xns\ kpKahnkcWw F¶p ]d 
bp¶p.

	 ]ZmÀ°§Ä KmVX Ipdª `mK 
¯p\n¶pw KmVX IqSnb `mKt¯¡pw X\p 
kvXcw hgn Nme\w sN¿s¸Sp¶p.  CXn\v 
AUnt\mkn³ ss{St^mkvt^äv AYhm  ATP 
F¶ DuÀÖX³am{X klmbn¡p¶p. C{]
Imcw kvXc§Ä¡nSbnepÅ Nme\¯ns\ 
kPoh Nme\w F¶p hnfn¡p¶p.

	 ]ZmÀ°§Ä tImiX\pkvXcw 
hgnbÃmsXbpw tImi§Ä¡v DÅntem«pw 
shfnbntem«pw Nme\w sN¿s¸Sp¶p. 
F³tUmssktämknkv F¶ {]{InbbnÂ 
tImiX\pkvXcw ]ZmÀ°§sf DÄs¡m≠v 
Npcp≠v shkn¡nfpIfmbn amdp¶p. ssetkm 
tkmapIÄ F³tUmssktämknkv F¶ {]
{InbbneqsS ]ZmÀ°§sfbpw apXnÀ¶ 
tImimwK§sfbpw DÄs¡mÅp¶p.

	 tImi§Ä¡pÅnse shkn¡nfp 
IfnÂ ImWp¶ ]ZmÀ°§sf ¹mkvamX\p 
kvXc¯n\cpIntem«v sIm≠p hcpIbpw 
]pd´ÅpIfpw sN¿p¶Xns\ FIvtkm 
ssktämknkv F¶p]dbp¶p. tImi§fnÂ 
F³sskapIfpw tlmÀtamWpIfpw {khn 
¡p¶Xv FIvtkmssktämknkv F¶ {]{In 
bbneqsSbmWv.

	 ^mtKmssktämknkv F¶ {]
{InbbnÂ ]ZmÀ°§sf Jccq]¯nÂ 
DÄs¡mÅp¶p. Cu {]{InbbnÂ DÄs¸Sp¶ 
tImi§sf ^mtKmsskäpIÄ F¶pw 
Chsb ^mtKmsskänIv F¶pw ]dbp¶p. 
(DZm: tizXcàmWp¡Ä). tImiX\pkvX 
c¯nse kq£vaIpgepIfmb X´p¡Ä 
t]mepÅ LS\IÄ hgn {Zh]ZmÀ°§sf 
XpSÀ¨bmbn tImiw DÄs¡mÅp¶p. ]ZmÀ 
°§fpsS C¯cw Nme\¯ns\ ss]t\m 

ssktämknkv F¶p ]dbp¶p.F³tUmssktämknÊnsâ Xc§Ä

F³tUmssktämknkv

aqey\nÀ®bw  

hn`mKw A
icn D¯cw sXcsªSp¡pI. 

1. tImi¯nsâ iàn Ad 
(lcnXIWw, tImiaÀ½w, ssatämtIm¬{Unb, ssetkmtkmw) 

2. £Xtaä tImi§sf \in¸n¡p¶ tImimwKw 
(sk³t{Smtkmw, t^\w, ssetkmtkmw, t{Imatkmw)

3. _oP§sf Dev]mZn¸n¡p¶ tImihn`P\w 

({Ia`wKw, eLp`wKw, Du\`wKw, {Ia`wKhpw Du\`wKhpw) 
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2.  �X¶ncn¡p¶ Nn{Xw t\m¡pI. A 
L«¯nÂ \n¶pw B L«¯nte¡pÅ 

aÀ½ ]ZmÀ°§fpsS amä§sf hnhcn 

¡pI. 

A B

4. {ZmhI cq]¯nÂ FSp¡p¶ ]ZmÀ°§Ä 
(t^tKmssktämknkv, FIvtkmssktämknkv, kzoIcW a²yhÀ¯n\nbnse 		

	 F³tUmssktämÊnkv, ss]t\mssktämknkv)

5. 	]cp]cp¯ A´À{ZhyPmenIbpsS ]pd¯v ImWs¸Sp¶Xv ............................

		  (ssdt_mtkmw, ssetkmtkmw, sk³t{Smtkmw, aotkmtkmw)

6. 	kky tImi§fnÂ CÃm¯Xv ...........................

		  (tImi`n¯n, t^\§Ä, sk³{SntbmÄ, lcnXIWw)

7. 	Hcp t{]mImtcym«nIv ................................... BIp¶p.

		  (Aao_, _mIvSocnb, CuÌv, IhI§Ä)

8. 	tImi§fnse Poh\nÃm¯ LSI§fmWnh .......................

		  (ssetkmtkmw, t^\§Ä, aÀ½§Ä, tKmÄKnhkvXp¡Ä)

9. 	]q¡fnse Zf§Ä¡v \ndw sImSp¡p¶Xv.

		  (lcnXIW§Ä, eqt¡m¹mÌv, t{Imtam¹mÌv, Assatem¹mÌv) 

hn`mKw B

Npcp¡n D¯cw FgpXpI :

1. 	 X¶ncn¡p¶ Nn{Xw t\m¡pI.

	tImihn`P\¯nsâ L«w Xncn¨dnbpI. 

	Cu L«¯n\v tijw tImi¯n\v F´mWv kw`hn¡p¶Xv?

3. 	Hcp aÀ½¯nse t{ImatkmapIfpsS F®w 24 F¦nÂ a²ymhØbnÂ F{X hncepIÄ 

t]mepÅ LS\Isf \n§Ä¡v ImWm³ Ignbpw. F´psIm≠v?

4. 	¹mkvtamenknkv F¶Xv tImiX\pkvXcw tImi`n¯nbnÂ\n¶v Npcp§p¶XmWv 

F¦nÂ FIvtkmssktämknkv F´mWv?

5. 	P\nXI¯nsâ `uXnI ASnØm\w Po\pIfmWv. F§s\bmWv t{ImatkmapIÄ. 

Po\pIÄ, DNA F¶nh _Ôs¸«ncn¡p¶Xv? hnhcn¡pI.
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6. tImimwKs¯ Xncn¨dnªv X¶n«pÅ tNmZy§Ä¡v D¯csagpXpI.

2
5 3

6
4

1

a)  X¶n«pÅ Nn{Xw hc¨v 1 apXÂ 6 hscbpÅ `mK§Ä ASbmfs¸Sp¯pI.

b)  X¶n«pÅ tImimwK¯nsâ {]m[m\yw F´v?

c)  tImimwK¯nse hÀ®IWnIbpsS t]scgpXpI. {]ImikwtÇjW¯n\v AXnsâ 

BhiyIX F´v?

7. X¶n«pÅ Nn{Xw \nco£n¨v tNmZy§Ä¡v D¯csagpXpI.

A B C D

`pP§Ä sk³t{SmanbÀ
sk³t{SmanbÀ

a)  sk³t{Smanbdnsâ Øm\s¯ ASnØm\s¸Sp¯n A,B,C,D t{ImatkmapIÄ GXv 

XcamWv F¶v Xncn¨dnbpI.

b)  A,B,C, D F¶o t{ImatkmapIfpsS BIrXn F´mWv?

c)  tImihn`P\¯nÂ sk³t{Smanbdnsâ ]¦ns\]än kqNn¸n¡pI.

`pP§Ä SotemanbÀ

8. 	Häbms\ Xncn¨dnªv ImcW§Ä FgpXpI.

a)  aÀ½w, aÀ½Iw, t{Imatkmw, ssdt_mtkmw

b)  lcnXIw, tImi`n¯n, UnIväntbmtkmw, sk³t{SntbmÄ

c)  {IntÌ, B´ckvXcw, _mlykvXcw, {Km\

9. X¶n«pÅ Nn{Xs¯ \nco£n¨v tNmZy§Ä¡v D¯cw FgpXpI.

a)  Nn{X¯nsâ LS\ Xncn¨dnbpI.

b)  Nn{X¯nÂ ImWp¶ \mev ss\{SP³ £mc§fpsS t]scgpXpI.

c)  DNA bpsS Cc«]chrXntbmSpIqSnb LS\ \ma\nÀt±iw 		

       sNbvXXmcv?

d)  DNA bpsS LSI§fpsS t]scgpXpI.

e)  DNA bpsS hn]peoIcWw FgpXpI.

10.	sImSp¯n«pÅ hnhc§fpsS ASnØm\¯nÂ tImiLS\ 

Xncn¨dnbpI.

a)  kkytImis¯ BhcWw sNbvXn«pÅXpw skÃptemkv 		

       AS§nbn«pÅXpw
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b)  DÅntebv¡pw ]pdt¯bv¡pw ]ZmÀ°§fpsS k©mcs¯ \nb{´n¡p¶Xv.

c)  A[nIw tImi§fnepw \ndªp ImWp¶ sPÃnt]mepÅ ]ZmÀ°w.

d)  ssdt_mtkmansâ cq]oIcW¯n\v DÄs¸Sp¶Xv

e)  tImim´c Zl\¯n\v DÄs¸Sp¶Xv.

(tImiLS\IÄ - ssktäm¹mkw, ssetkmtkmw, tImi`n¯n, tImikvXcw, aÀ½Iw)

hn`mKw C

1. 	Nn{Xs¯ \nco£n¡pI.

	 a)  X¶n«pÅ tImimwKtaXmsW¶v Xncn¨dnbpI.

	 b)  Nn{Xs¯ hc¨v 1, 2 F¶o `mK§sf ASbmfs¸Sp¯pI.

	 c)  Cu tImimwKw I≠p]nSn¨Xmcv?

	 d)  tImimwK¯nsâ [À½§sf ]«nIbnem¡pI.

1

2

2. 	X¶n«pÅ Nn{Xs¯ kq£vaambn \nco£n¨v tNmZy§Ä¡v D¯csagpXpI.

hmlI t{]m«o³ tImikvXc¯nÂ 

IWnIIsf Xncn¨dnbp¶p hmlIt{]m«o³ AtX IWnIIsf 

ho≠pw tiJcn¡m³ sNÃ¶p

tImi{]XekvXcw

tImi¯n\pÅntebv¡v 

hnSp¶ IWnIIÄ

DuÀÖw

hmlI   

t{]m«o³

a)  kwhl\ (Transport) Xc¯nsâ t]scgpXpI.

b)  Cu {]{Inbsb \nÀÆNn¡pI.

3. X¶n«pÅ Nn{Xs¯ kq£vaambn \nco£n¨v tNmZy§Ä¡v D¯cw FgpXpI.

3

5

4

1

2



tImi§Ä

39

	 a)  hmbpizk\w hln¡p¶ tImimwK¯nsâ t]scgpXpI.

	 b)  tImi{]hÀ¯\§sf \nb{´n¡p¶ tImimwK¯nsâ t]scgpXpI.

	 c)  ssetkmtkmansâ cq]oIcW¯n\v klmbn¡p¶ tImimwK¯nsâ t]scgpXpI.

	 d)  t{]m«o³ kwtÇjW¯n\v klmbn¡p¶ tImimwK¯nsâ t]scgpXpI.

	 e)  Blmcw kw`cn¨v hbv¡p¶ tImimwK¯nsâ t]scgpXpI.

\nÀt±in¨n«pÅ {]hr¯nIÄ (CCE)
I.  NÀ¨ sN¿pI.

ff �NmÀ«v t]¸dnsâ Hcp `mK¯v kkytImi¯nsâ Nn{Xhpw atä `mK¯v 

P´ptImi¯nsâ Nn{Xhpw hcbv¡pI.

ff Chsb \nco£n¨v NÀ¨sN¿pI.

ff kkytImi¯ns\ P´ptImi¯nÂ\n¶pw hyXymks¸Sp¯pI.

ff Xmsg X¶n«pÅ ]«nIsb ]qÀ¯nbm¡pI.

{IakwJy kkytImiw P´ptImiw

1. tImi`n¯n ________ tImi`n¯n ________
2. ___________ F¶nh ImWs¸Sp¶p. ___________ F¶nh ImWs¸Sp¶nÃ.

3. t^\§Ä hen¸¯nÂ __________ 
BWv.

t^\§Ä hen¸¯nÂ  __________ 
BWv.

II. 	]T\¯nsâ ASnØm\¯nepÅ {]hr¯n.

ff Ip«nIsf \n§Ä A F¶pw B F¶pw c≠v kwL§fmbn ]ncn¡pI.

ff  A hn`mK¡mÀ Hcp ImÀUv t_mÀUnÂ P´ptImi¯nsâ LS\ hcbv¡pI.

ff  B hn`mK¡mÀ thsdmcp ImÀUv t_mÀUnÂ kkytImi¯nsâ LS\ hcbv¡pI.

ff  ImÀUv t_mÀUpIfnÂ \n¶v tImimwK§fpsS `mK§sf sh«n FSp¡pI.

ff  sh«n FSp¯ tImimwK§sf IfÀt]\ D]tbmKn¨v \ndw sImSp¡pI.

ff  �A hn`mK¡mÀ tImimwK§sf P´ptImi¯nsâ DNnXamb iq\y`mK§fnÂ 

Dd¸n¡pI.

ff  �B hn`mK¡mÀ AhcpsS tImimwK§sf kkytImi¯nsâ iq\y`mK¯nepw 

Dd¸n¡pI.

ff icnbmb coXnbnÂ tImimwK§sf Dd¸n¨ tijw kkytImi¯nsâbpw 	 	    	

P´ptImi¯nsâbpw LS\sb NÀ¨ sN¿pI.

III. ]hÀ t]mbnâ v AhXcWw.

ff ]hÀt]mbnâneqsS tImimwK§fpsS Nn{X§sf {]ZÀin¸n¨v Hcp tImimwKs¯¡pdn¨v 

hnhcn¡pI.

IV.  {]ZÀi\w.

ff {Ia`wK tImihn`P\¯nsâ hnhn[ L«§fpsS Nn{X§sf Hcp NmÀ«nÂ hcbv¡pI.

ff tImiaÀ½¯n\mbn Hcp ap¯paWnsb Dd¸n¡pI.

ff t{ImatkmapIÄ¡pw, IoeX´p¡Ä¡pw hyXykvX \nd¯nepÅ \qepIÄ D]tbmKn¡pI.
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ffhnhn[ L«§sf \nco£n¨v NÀ¨ sN¿pI.

ff Hmtcm L«§fptSbpw hnhcWs¯ NmÀ«nÂ FgpXn {]ZÀin¸n¡pI.

V.  \nL≠p X¿mdm¡Â

ff ]mT`mK¯nse imkv{X]camb ]Z§Ä tiJcn¡pI.

ff hnZymeb¯nse sse{_dnbnÂ \n¶pw hnÚm\ \nL≠p AsÃ¦nÂ F³sskt¢m 

]oUnbbpsS klmb¯mÂ AhbpsS AÀ°w I≠p]nSn¨v FgpXpI.

ff Ahsb AImcmZn {Ia¯nÂ (Alphabetical Order) {IaoIcn¨v GÂ¸n¡pI.

VI. \n§Ä¡v sN¿mhp¶Xv

ff D¯e se³knsâ hymkapÅ Hcp t_m«nseSp¯v Hcp \nÝnX \of¯nÂ Iogv`mKw 

apdn¨v amäpI.

ff se³kns\ Ip¸nbpsS apIÄ `mK¯v Dd¸n¡pI.

ff Hcp hkvXp (DZm. ]cmKtcWp) XncivNo\ambn h¨n«v AXn\v apIfnÂ Ip¸nsb hbv¡pI.

ff hkvXphns\ se³kneqsS \nco£n¡pI.

ff ]cmKtcWphnsâ LS\ \n§Ä X¿mdm¡nb kq£vaZÀin\nbneqsS \nco£n¡m³ 

Ignbp¶pt≠m?

ff Ignbp¶ps≠¦nÂ kky`mK§sf \nco£n¡m³ \n§fpsS kplr¯p¡sf A\p 

hZn¡pI.

Books:	     1. �Plant Physiology 2004 - Salisbury F.B and Ross C.W, Wadsworth Publishers.
	       2. Cell Biology, Genetics, Molecular Biology, Evolution & Ecology - 2008 
	           - Agarwal V.K and Verma P.S., S.Chand Publishers.
	      3. Life Science 1990 - Silver Burdett K Ginn Publications.
Webliography: �http://www.sciencecentral.com 

http://www.botany.org 

http://www.khanacademy.org

Further reference
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* an{inXßƒ 

* an{inXßfpsS khntijXIƒ

* �an{inXßfpw kwbp‡ßfpw XΩnep≈ hyXymkßƒ

* hnhn[Xcw an{inXßƒ 

* GImflI an{inXßfpw AhbpsS Xcßfpw

* `n∂mflI an{inXßfpw AhbpsS Xcßfpw 

* �Hcp an{inXØnep≈ hnhn[ LSI ]Zm¿∞ßsf 

th¿Xncn°¬

\

A²ymbw
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Jcw {ZmhIw hmXIw

{Zhyw
\ap°v ImWp∂Xn\pw, kv]¿in°p∂Xn 

\pw A\p`hn°p∂Xn\pw km≤yamb       
\ap°v Np‰pap≈ {]]©Ønep≈ F√mw 
Xs∂ {ZhyØm¬ \n¿Ωn°s∏´ncn°p∂p. 
\mw izkn°p∂ \dpaWapÅ ip≤amb 
hmbp, \ap°p Np‰pap≈ at\mlcßfmb 
]pjv]ßfpw hr£ßfpw, \mw ̀ £n°p∂ 
cpNnbp≈ ^eßƒ \mw CjvSs∏Sp∂ 
hf¿ØparKßƒ, \ΩpsS hoSpIfpsS­
ta¬°qcbpw ̀ nØnIfpw \mw \S°p∂ \n 
ew F¥n\[nIw \ΩpsS kz¥w icocw 
t]mepw \n¿Ωn®ncn°p∂Xv {Zhyw sIm­
≠mWv.
	 {ZhyØn\v ÿnXn sNøm≥ ÿew 
BhiyamW v .  as‰mc p  h n[Øn¬                            
]d™m¬ {ZhyØn\v hym]vXw D≠v. Nne 
{Zhyßƒ hepXpw Nneh sNdpXpamWv.
	 Hcp ]Zm¿∞ØneSßnbncn°p∂ 
{ZhyØns‚ Afhns\ {Zhyam\sa∂v                      
]cma¿in®ncn°p∂p. BbXn\m¬ Hmtcm 
{ZhyØn\pw {]tXyIamb {Zhyam\hpw 
hym]vXhpap≠v. 
	 F√m {Zhyhpw Jcw, {ZmhIw, hmX­
Iw F∂nßs\bp≈ aq∂mhÿIfn¬ 
GsX¶ne psamchÿbn¬ ÿnXn 
sNøp∂p. Chsb {ZhyØns‚ aq∂v 
`uXnI AhÿIƒ F∂pw Nnet∏mƒ ]
cma¿in°mdp≠v.
	 {]]©¯nepÅ FÃm {Zhy§fpw 
aq¶hØIfnembn ØnXn sN¿p¶p.

{Zhy¯nsâ `uXnI AhØIÄ

Jcw : Jc]ZmÀ°¯n\v Hcp \nÝnX 
BIrXnbpw Hcp \nÝnX hym]vXhpw  
D≠v. Jc]ZmÀ°¯nsâ BIrXn amäp 
¶Xn\v [mcmfw DuÀÖw BhiyamWv.

 Ch ImTn\yapÅXpw DbÀ¶ aÀ±¯nÂ 
t]mepw FSp¯p]db¯¡ coXnbnÂ 
AaÀ¯n sNdpXm¡m³ km[n¡m¯ 
hbpamWv. km[mcWbmbn Ch DbÀ¶ 
km{µXbpÅhbpw NqSm¡pt¼mÄ hfsc 
Ipd¨pam{Xw hnIkn¡p¶XbpamWv. Jc 
hNvXphnÂ, X\vam{XIsf Hcp \nÝnX 
{IaoIcW¯nÂ _eambn tNÀ¯v      
_Ôn¨ncn¡p¶p.

{ZmhIw : {ZmhI§Ä¡v \nÝnX 
BIrXnbnÃ. {ZmhI§Ä Ah DÄ 
s¡mÅp¶ ]m{X¯nsâ BIrXn ssI 
s¡mÅp¶p. Ahbv¡v Hcp \nÝnX 
hym]vXw D≠v. anXamb aÀ±ap]tbmKn¨v 
Ahsb KWyamb coXnbnÂ AaÀ¯n 
sNdpXm¡m³ km²yaÃ. NqSm¡pt¼mÄ 
Ch Jc]ZmÀ°§sf¡mÄ IqSpXÂ 
hnIkn¡pIbpw hmXImhØbntebv¡v 
amdpIbpw sN¿p¶p. Jc]ZmÀ°§sf 
¡mÄ Chbv¡v km{µX IpdhmWv.

hmXIw : hmXI§Ä¡v \nÝnXamb 
BIrXnbpw hym]vXhpw CÃ. IqSmsX 
Ch DÄs¡mÅp¶ ]m{X¯nsâ BIrXn 
ssIs¡mÅpIbpw, ]m{Xw apgph\pw 
hym]rXamIpIbpw sN¿p¶p. Ipdª 
aÀ±§fnÂt]mepw Chsb Ffp¸¯nÂ 
AaÀ¯n sNdpXm¡mhp¶XmWv. IqSmsX 
NqSm¡pt¼mÄ {ZmhI§sf¡mÄ IqSp 
XÂ hnIkn¡pIbpw sN¿p¶p. Chbv¡v 
km{µX hfsc IpdhmWv.

{Zhy¯nsâ  Xcw Xncn¡Â

1. 	`uXnI AhØbv¡v A\pkcn v̈ Jcw, 
{ZmhIw, hmXIw F¶n§s\.

2. AhbpsS kwcN\¡v A\pkcn¨v 
a qeIw ,  kwb pàw ,  a n {i nX w 
F¶n§s\. 
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IqSpXembn Adnbm³

{ZhyØns‚ ]cnip≤n
	 {]IrXnbn¬ hfsc hncfambn 
a m {X t a  ]Z m ¿∞ßƒ i p≤a mb 
Ahÿbn¬ ÿnXn sNøp∂p≈q. 
an°t∏mgpw Ahbn¬ a‰p ]Zm¿∞ßtfm 
hkvXp°tfm Ie¿∂ncn°p∂p. C{]Imcw 
a‰p ]Zm¿∞ßfpsS km∂n≤yw sIm≠v 
AhbpsS `uXnI KpWßtfm, cmkKp­
Wßtfm amdmhp∂XmWv. As√¶n¬ 
Ahsb hy‡ambn ImWp∂Xn\ v 
km≤ya√msXbpamIp∂p. Hcp ip≤amb 
]Zm¿∞w {ZhyØns‚ Hcp {]tXyIcq]w 
BIp∂p. AXn\v amXrI (Sample) bnepS 
\ofw Htc `uXnIKpWßfpw cmkKp­
Wßfp amWp≈Xv.
aqeIßƒ, kwbp‡ßƒ, an{inXßƒ
	 {ZhyØns\ AXns‚ kwcN\sb 
Bkv]Zam°n aqeIw, kwbp‡w, an{inXw 
F∂nßs\ Xcw Xncn°mhp∂XmWv.
aqeIßƒ
	 aqeIsa∂Xv cmk]cambn ho≠pw 
hn`Pn°m≥ km[ya√mØ Gähpw Ffnb 
]Zm¿∞amWv. ip≤amb AhkvYbn¬ B 
a q e I Ø n s ‚  F √ m  K p W ß f p w  
{]Z¿in∏n°p∂ G‰hpw sNdnb am{XbmWv 
HcWp. ImWm≥ H∂p t]mse tXm∂n°p∂ 
hfsc sNdnb hkvXp°fmbn´mWv Hcp 
aqeIØns‚ AWp°sf Zriyh¬°cn 
°p∂Xv. (Nn{Xw (a) Xmsg)
	 Hmtcm IWnIIƒ°pw Htc ̀ uXnIKp­
Wßfpw cmkKpWßfpamWp≈Xv. 
an°hmdpw aqeIßƒ {]tXyIn®pw hmX­
IßfpsS AWp°ƒ H‰bmbn ÿnXn 
sNømdn√. Ah Iq´ambn ImWs∏Sp∂p. 
(km[mcWbmbn ct≠m, aqt∂m AWp°f 
Sßnb H∂pt]msebp≈ Iq´ßfmbn) 
Xmsgbp≈ Nn{Xw (b) bn¬ ImWn®ncn°p 
∂Xpt]mse. A{]Imcap≈ aqeIßƒ°p 
ZmlcWßfmWv ssl{UP≥, HmIvkn 
P≥........ apXembh.

	 Hcp ]ZmÀ°¯nsâ ]cnip²n 
AhbpsS `uXnI KpW§Ä Af 
¡p¶XneqsSbmWv ]et¸mgpw \n 
À®bn¡p¶Xv. DZmlcWambn               
1.0 g cm-3 km{µXbpÅ Hcp \ndanÃm¯, 
aWanÃm¯, cpNnbnÃm¯ {ZmhIw 
GXmtWm A´co£ aÀ±¯nÂ  
100o C - Â Xnfbv¡pIbpw, 0oC -Â J\o 
`hn¡pIbpw sN¿p¶Xv Pew BIp¶p. 
Hcp ip² ]ZmÀ°w aqeIamtbm, kwbp 
àamtbm ØnXn sN¿p¶p.  

kwbp‡ßƒ(Compounds)
	 ct≠m AXne[nItam aqeIßƒ 
\n›nX A\p]mXßfn¬ cmkkwtbmKw 
sNøptºmgp≠mIp∂ ]Zm¿∞ßsfbmWv 
kwbp‡ßƒ F∂p ]dbp∂Xv.kwbp‡ 
ßfnse aqeIßsf cmk_‘\w hgn      
]ckv]cw _‘n®ncn°p∂p. CØcw kwbp 
‡ßfpsS `uXnI KpWßfpw B kwbp 
‡ap≠m°nbncnbv°p∂ LSIaqeIßfpsS 
KpWßfpambn bmsXmcphn[ kmZriyhp 
an√. DZmlcWambn Hcp kw`cWnbn¬ 
ssl{UP≥ hmXIhpw HmIvknP≥ hmX­
Ihpw hym]vX¯nsâ  2:1 F∂ Awi_‘ 
Øn¬ kw`cn°ptºmƒ Nne {]tXyI kml­
Ncyßfn¬ Hcp kvt^mS\tØmSpIqSn Ah 
XΩn¬ kwtbmPn®v ssl{UPs‚tbm, 
HmIvknPs‚tbm KpWßfn¬ \n∂pw 
XnI®pw hyXykvXamb ̀ uXnI KpWßfpw 
cmkKpWßtfmSpw IqSnb {ZmhImhÿ 
bnep≈ Pew D≠mIp∂p. Pew Hcp cmk 
kwbp‡amWv. Hcp kwbp‡sØ AXn 
ep≈ LSIaqeIßfpsS AWp°fmbn 
cmk]cambn hn`Pn°m≥ km[n°pw.
Nn{Xw (c)

(a) AWp°ƒ (b) X≥am{XIƒ

(c) kwbp‡w

3.1 an{inXßƒ (Mixtures)
	 c t ≠ m  A X n e [ n I t a m  
]Zm¿∞ßsf XΩn¬ Ie¿Øptºmƒ Cu 
LSI]Zm¿∞ßƒ AhbpsS X\Xmb 
khntijXIƒ \ne\n¿Øp∂p. Cu 
Iq´ns\ (Combination) an{inXw F∂p ]d 
bp∂p.
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{]hr¯n 3.1

IqSpXembn Adnbm³

an{inX§fpsS 
Xc§Ä

DZmlcWw

Jc¯nÂ Jcw
\mWb§Ä, 
temlk¦c§Ä

{Zh¯nÂ Jcw ISÂ Pew

hmXI¯nÂ Jcw ]pI (hmbphnÂ 
ImÀ_¬ IWnIIÄ)

Jc¯nÂ {ZmhIw AamÄKw (temlw + 
ckw)

hmXI¯nÂ {Zhw taLw, aªv

Jc¯nÂ hmXIw ac¡cn A[ntimj 
Ww sNbvX hmXIw

{ZmhI¯nÂ hmXIw tkmUm ]m\ob§Ä

hmXI n̄Â hmXIw hmbp

�	 Hcp ssN\mIn®¯nÂ Ccp¼v  
s]mSnbpw kÄ^À s]mSnbpsaSp¯v 
R§Ä Iq«n¡eÀ¯n.
	 asämcp ssN\mIn®¯nÂ CtX  
]ZmÀ°§sfSp¯v AXns\ iàn-
bmbn NqSm¡n.
	 Cu an{inX¯n\Spt¯¡v Hcp 
Im´w sIm≠p h¶p.
	 Ccp¼pXcnIÄ Im´¯mÂ 
BIÀjn¡s¸Sp¶p. F¶mÂ Ccp¼v 
kÄss^Uv BIÀjn¡s¸Sp¶nÃ.
	 Ct¸mÄ R§Ä¡v Hcp an{inX 
hpw kwbpàhpw X½nÂ Xncn¨ dnbm³ 
km[n¨p.

CSXv - kÄ^dpw Ccp¼pw
heXv - s^dkv kÄss^Uv

{Kmss^äv F¶phnfn¡p¶ ImÀ_
Wnsâ Hcp cq]¯nsâ Ifna®v 
tNÀ¶pÅ an{inXamWv bYmÀ°¯nÂ 
\n§fpsS s]³knense seUv.

 DZmlcWambn \mw aWepw Pehpw 
XΩn¬ Ie¿ØpIbmsW¶n¬ aW¬ 
A X n s ‚  X \ X m b  K p W ß ƒ  
\ne\n¿Øp∂p. Pehpw AXns‚ X∂Xmb 
KpWßƒ \ne\n¿Øp∂p. Hcp an{inX 
Øn¬ ct≠m AXne[nItam ]Zm¿∞ßsf 
XΩn¬ Iq´n tbmPn∏n®ncn°p∂p. 

DZmlcWambn Ipd™ Xm]\nebn¬ 
sshZypXnbpsS Akm∂n≤yØn¬  
(Electric Spark) Hcp ]m{XØn¬ GsX¶nepw 
Hcp A\p]mXØn¬ ssl{UP\pw HmIvkn 
P\pw XΩn¬ kmh[m\w Iq´n Ie¿Øp 
tºmƒ Hcp cmk{]h¿Ø\hpw \S°p∂n√. 
IqSmsX an{inXw ssl{UP≥, HmIvknP≥ 
F∂o aqeIßfpsS F√m `uXnI KpW 
ßfpw cmkKpWßfpw {]Z¿in∏n°pIbpw 
sNøpw.

3.2 an{inXßfpsS khntijXIƒ

H∂pt]mep≈tXm, hyXykvXambtXm 
Bb `uXnI AhÿIfnep≈ ]Zm¿ 
∞ßƒ Hcp an{inXØneSßnbncn°mw. 
DZmlcWambn tIm∏¿, Sn≥ F∂o c≠v 
J c m h ÿ b n e p ≈  t e m l ß ƒ 
ASßnbn´p≈ Hcp temlk¶camWv  
t {_m¨kv .  c≠p  ]Zm¿∞ßfpw 
JcmhÿbnemWv. Hcp {ZmhIØn¬ Jc]
Zm¿∞w Ie¿Øptºmg p ≠mIp∂ 
an{inXßfmWv an°hmdpap≈ emb\nIƒ. 
DZmlcWambn PeØn¬ ebn®ncn°p∂ 
D∏v.

an{inXßƒ Hcp ip≤amb ]Zm¿∞w 
A√. F¥psIms≠∂m¬ Ah Hscm‰bn\
Ønep≈ IWßƒ ASßnb Hcp {]tXy 
IXcw {Zhya√. am{Xhpa√ amXrIbnepS\ofw 
Ah HtcXcw `uXnIKpWßfpw cmkKp­
Wßfpw {]Z¿in∏n°p∂pan√.

Xmsgbp≈ Nn{Xw (d) bn¬ ImWn®ncn 
°p∂Xpt]mse hyXykvXbn\Ønep≈ 
AWp°tfm X≥am{XItfm XΩn¬ 
tN¿Øp h®ncn°p∂ Hcp an{inXw \ap°v 
k¶ev]n®p t\m°mhp∂XmWv. F∂m¬ 
Ah AhbpsS X\Xmb `uXnI KpW 
§fpw cmkKpW§fpw \ne\nÀ¯p¶p. 
an{iX§fnÂ aqeI§sf GsX¦nepw 
Hc\p]mX¯nÂ `uXnI]cambn IeÀ 
¯nbncn¡p¶p. AÃmsX ChnsS ]pXnb 
kwbpàw D≠mIp¶nÃ.

(d) an{inXw

R§Ä \nco£n¡p¶p

Hcp an{inXw D≠m¡m³ D]tbmKn¡p¶ ]
ZmÀ°§sf aqe]ZmÀ°§Ä AsÃ¦nÂ 
LSI]ZmÀ°§Ä F¶p]dbp¶p.
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{]hr¯n 3.3 Rm³ sN¿p¶p

{]hr¯n 3.2 R§Ä sN¿p¶p

Pew Hcp an{inXamtWm AtXm Hcp 
kwbpàamtWm?
Xmsg X¶n«pÅ ImcW§fmÂ Pew Hcp 
kwbpàamIp¶p.

(( AXv GImXvaIamIp¶p.
(( AXn\v IzY\m¦w, {ZhWm¦w, 
km{µX apXemb \nÝnX `uXnI 
Øncm¦§Ä D≠v.

(( Pe¯nsâ KpW§Ä AXnsâ LSI 
]ZmÀ°§fnÂ \n¶v AXmbXv 
ssl{UP³, HmIvknP³ F¶nhbnÂ 
\n¶v XnI¨pw hyXykvXamWv.

(( {Zhyam\¯nsâ ASnØm\¯nÂ 
Pe¯n\v Hcp \nÝnX kwcN\ D≠v. 
{Zhyam\¯nsâ ASnØm\¯nÂ 
ssl{UP³, HmIvknP³ ChbpsS 
A\p]mXw 1:8 BIp¶p. (H:O = 1: 8)

hmbp Hcp an{inXamtWm kwbpàamtWm ?

Xmsg X¶n«pÅ ImcW§fmÂ hmbp Hcp 
an{inXamWv.

(( �hmbphn\v Øncamb Hcp kwcN\ CÃ. 
hmbphnsâ kwcN\ Øe¯n\\p 
kcn v̈ hyXymks¸Sp¶p.
(( Hcp Øe v̄ ImWs¸Sp¶ hmbphnse 
hyXykvX LSI ]ZmÀ°§sf AtX 
A\p]mX¯nÂ IeÀ¯n Ir{Xa hmbp 
Dm¡mhp¶XmWv. C{]Imcw sN¿p 
t¼mÄ bmsXmcp DuÀÖ amä§fpw 
{i²bnÂ s]Sp¶nÃ.
(( {ZmhI hmbphnsâ BwinItkzZ\w 
t]mepÅ `uXnI coXnIÄ D]tbmKn v̈ 
hmbphnepÅ LSI]ZmÀ°§sf thÀ 
Xncn¡mhp¶XmWv.
(( {ZmhI hmbphn\v Hcp \nÝnX IzY\m 
¦w CÃ. AXv -1960C \pw -1830C \pw 
CSbnepÅ Hcp DujvamhnÂ Xnfbv 
¡p¶p.

(( hmbp Hcp kwbpàamsW¦nÂ \ap 
¡p NpäpapÅ hmbphnsâ kwcN\, 
a\pjyÀ DNvOzkn¡p¶ hmbphnsâ 
kwcN\bnÂ \n¶pw hyXykvXamIm³ 
]mSnÃ. F¶mÂ izk\kab¯v 
DNvOzkn¡p¶ hmbphnepÅ HmIv 
knPsâ Afhv km[mcW hmbp 
hnepÅXns\¡mÄ IpdhmsW¶pw 
Adnbmhp¶XmWv.

izmtkmÑzmkw \S¡pt¼mÄ DÅntebv 
s¡Sp¡p¶ hmbphnepw ]pdt¯bv¡v 
hnSp¶ hmbphnepw AS§nbncn¡p¶ 
LSI]ZmÀ°§Ä.

DÅntebvs¡Sp¡p¶ 
hmbp

DÑzmk hmbp

78% ss\{SP³ 
AS§nbncn¡p¶p

78% ss\{SP³ 
AS§nbncn¡p¶p

20% HmIvknP³ 
AS§nbncn¡p¶p

20% HmIvknP³ 
AS§nbncn¡p¶p

0.03% ImÀ_¬ssU 
HmIvsskUv 
AS§nbncn¡p¶p

0.03% ImÀ_¬ssU 
HmIvsskUv 
AS§nbncn¡p¶p

hfsc Ipd¨v 

CuÀ¸w 

AS§nbncn¡p¶p.

KWyamb AfhnÂ 

CuÀ¸w AS§nbncn 

¡p¶p.

Xmsg sImSp¯n«pÅhsb an{inXw 

kwbp àw F¶n§s\ Rm³ Xcw 

Xncn¡p¶p.

(i) temlk¦c§Ä (ii) ]pI (iii) ]g 

¨mdv (iv) ]mÂ (v)  km[mcW D¸v (vi)  
Im¸n (vii)  ImÀ_¬ssUHmIvsskUv 

(viii)  sFkv{Iow.

\ap¡v NpäpapÅ 
hmbp ip²amtWm ? 
ImcW§Ä kwLw 
tNÀ¶v \ap¡v NÀ¨ 
sN¿mw.

hmbphnse LSI]ZmÀ°§Ä

hmXIw
{Zhyam\w 

iXam\¯nÂ %

ss\{SP³ 75.50%
HmIvknP³ 23.20%

BÀtKm¬ 1.0%
ImÀ_¬ssU 

HmIvsskUv
0.046%

\ntbm¬ AhKWn¡¯¡Xv

loenbw AhKWn¡¯¡Xv

Øncm\p]mX\nbaw

Hcp ip² kwbpà¯nÂ AS§n 
bn«pÅ Htcbn\¯nepÅ aqeI§Ä 
Ah X¿mdm¡p¶ coXnIsf IW¡nse 
Sp¡msX Ft¸mgpw `mc¯n\v A\pkr 
Xambn Hcp \nÝnX A\p]mX¯nÂ 
Bbncn¡pw kwtbmPn¨ncn¡p¶Xv.
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{]hr¯n 3.5 Rm³ sN¿p¶p{]hr¯n 3.4 Rm³ sN¿p¶p

3.2.1.an{inX¯n\pw kwbpà¯n\pw X½nepÅ hyXymk§Ä

an{inXw kwbpàw
`uXnI]cambn aqeI§sf GsX¦nepw 
A\p]mX¯nÂ IeÀ¯p¶p. ChnsS ]pXnb 
kwbpà§sfm¶pw Xs¶ D≠mIp¶nÃ.

Hcp ]pXnb kwbpàw D≠mIp¶Xn\v 
aqeI§sf cmk]cambn Hcp Øncamb 
A\p]mX¯nÂ kwtbmPn¸n¡p¶p.

Chbv¡v IrXyamb AYhm \nÝnXamb 
{ZhWm¦hpw, IzY\m¦hpw km{µXbpw CÃ.

Chbv¡v \nÝnXamb {ZhWm¦hpw, IzY 
\m¦hpw, km{µXXbpw D≠v.

Hcp an{inXw AXnsâ aqe]ZmÀ°§fpsS 
AYhm LSIaqeI§fpsS KpW§Ä 
ImWn¡p¶p.

Hcp kwbpà¯nsâ KpW§Ä AXnsâ 
aqe]ZmÀ°§fnÂ \n¶pw AYhm LSI 
aqeI§fnÂ\n¶pw hyXykvXamWv.

Ah GImßI `n¶mßI {]IrXtam DÅ 
hbmWv.

Ah FÃmbvt¸mgpw GImßI {]IrXw 
DÅhbmWv.

Hcp an{inX¯nepÅ aqe]ZmÀ°§sf 
Acn¡Â, Im´§Ä D]tbmKn¨pÅ thÀ 
Xncn¡Â XpS§nb `uXnI]camb coXnIÄ 
D]tbmKn v̈ thÀXncn¡mhp¶XmWv.

`uXnI]camb coXnIfmÂ Hcp kwbpà 
¯nse aqe]ZmÀ°§sf thÀXncn¡m³ 
km²yaÃ.

Bkv]ncn³ XethZ\bv¡pÅ Hcp 
Huj[amWv AXnsâ t{kmXÊns\ 
]cnKWn¡msX {Zhyam\¯nÂ 60% 
ImÀ_Wpw, 4.5% ssl{UP\pw, 35.5% 
HmIvknP\pw AXneS§nbncn¡p¶p. 
Bkv]ncn³ Hcp an{inXamtWm kwbp 
àamtWm? Bkv]ncn³ Hcp ......................
.............. (an{inXw, kwbpàw) BsW¶v 
Rm³ a\Ênem¡n.

3.3. an{inX§fpsS Xc§Ä
an{inX§Ä c≠v Xc¯nep≠v. Ah 	

           i. GImßI an{inXw

	 ii. `n¶mßI an{inXw

3.3.1. �GImflI an{inXßfpw Ah­
bpsS Xcßfpw

GImflI an{inXØn¬ an{inXØnepS    
\ofw ]Zm¿∞ßƒ GIkam\ambn hnX­
cWw sNøs∏´ncn°p∂p. an{inXØns‚ 
GXp`mKØp\n∂pw Hcp Awiw FSpØm  
epw AXnep≈ LSIhkvXp°ƒ Htc 
A\p]mXØnembncn°pw. AhbpsS 
`uXnI KpWßfpw cmkKpWßfpw Htc 
t]msebmbncn°pw F∂ncp∂mepw hyXy 
kvX kmºnfpIfn¬ AhbpsS KpWßƒ 
hyXymks∏´pw ImWmhp∂XmWv. ss\
{SP≥, HmIvknP≥, B¿tKm¨ Ipd™ 
bfhn¬ a‰v hmXIßƒ F∂nhbpsS Hcp 
GImflI an{inXamWv hmbp. ISp¸apÅ NmbPe¯nepÅ D¸v

Hcp GImflIan{inXØneSßnbn´p≈ 
F√m LSI ]Zm¿∞ßfpw Htc `uXnI 
Ahÿbnembncn°Ww. 
GImflIan{inXßsf emb\nIƒ F∂p 
]dbp∂p.

GImßI an{inX§Ä aq¶v 
Xc¯nep≠v.

JcGImßI an{inXw - DZm : 
temlk¦c§Ä.

{ZmhI GImßI an{inXw - DZm : 
Pe¯nepÅ BÂ¡tlmÄ

hmXI GImßI an{inXw - DZm : 
hmbp
GImXvaI an{inX§Ä

Rm³ Hcp XpÅn ajn 
Pe¯nÂ IeÀ¯p¶p.

\ndw emb\nbnepS\o 
fw Htc t]msebmtWm 
F¶v Rm³ \nco£n 
¡p¶p.

CXv Hcp ............................... 
(GImßI / ̀ n¶mßI 
an{inXw BsW¶v 
Rm³ Dd¸n¡p¶p.

ff �

ff �

ff �
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{]hr¯n 3.7 Rm³ sN¿p¶p

{]hr¯n 3.6 Rm³ sN¿p¶p

Xmsg X¶n«pÅhsb GImßIw AsÃ¦nÂ `n¶mßIw F¶n§s\ 
XcwXncn¡pI.

(i) Nmb	  (ii) ajn    (iii) ]g kmeUv (iv)]©kmc emb\n

{Zhyam\¯nsâ hÀ¤oIcWw
{Zhyw

an{inX§Ä

ff ØncaÃm¯ LSI ]ZmÀ°§Ä

ff `uXnI coXnIÄ D]tbmKn¨v 		

	 Ffp¸¯nÂ thÀXncn¡mw.

ff `uXnI Øncm¦§Ä CÃ.

ip² ]ZmÀ°§Ä

ffØncamb LSI ]ZmÀ¯§Ä.

ff `uXnI coXnIfmÂ D]tbmKn¨v 	
	 Ffp¸¯nÂ thÀXncn¡m\mhnÃ.

ff\nÝnX `uXnI Øncm¦§Ä D≠v.

GImßI an{inXw

ff an{inX¯nepS\ofw 	

	 Htc kwcN\ D≠v.

ff LSI ]ZmÀ°§ 	

	 sf thÀXncn¨dn 	

	 bm³ km²yaÃ.

`n¶mßI an{inXw

ff an{inX¯nepS\ofw 	

	 Htc kwcN\ CÃ.

ff LSI ]À°§sf 		

	 thÀXncn¨dnbmhp

	 ¶XmWv. 

aqeI§Ä

ff Htcbn\¯n  

epÅ AWp¡Ä 

AS§nbncn   

¡p¶p.

kwbpà§Ä

ff ct≠m AXne[n 
Itam aqeI§Ä 
AhbpsS {Zhyam\ 
¯nsâ Hcp \nÝnX 
A\p]mX¯nÂ AS 
§nbncn ¡p¶p.

3.3.2 ̀ n∂mflI an{inXßfpw Ah­
bpsS Xcßfpw
	 `n¶mßIan{inX§fnÂ, an{inX 
¯nepS\ofw LSI]ZmÀ°§fpsS GI-
kam\amb kwcN\ ImWs¸Sp¶nÃ. 
DZmlcWambn Hcp ]m{X¯nÂ Ipd¨v 
tamcv FSp¯v Aev]kabw Hcp Øe¯v 
A\¡msX h¨ncp¶mÂ AXneS§n 
bn«pÅ IW§Ä ]m{X¯n\SnbnÂ ASn 
bpIbpw Pew apIfnÂ Ahtijn¡pIbpw 
sN¿p¶p. LSI]ZmÀ°§fpsS kwcN\ 
an{inX¯nepS\ofw GIkam\aÃ. Hcp 
`n¶mßIan{inX¯nse LSI]ZmÀ 
°§Ä hmXIw, {ZmhIw AsÃ¦nÂ Jcw 
F¶o Htc `uXnI \neIfnembncn¡W 
sa¶nÃ.
{Zhy¯nsâ hÀ¤oIcWw
  Jcw - Jcw 	 `n¶mßI an{inXw 	
			   - ]©kmcbpsSbpw 	
			   D¸nsâbpw an{inXw
Jcw - {ZmhIw 	 `n¶mßI an{inXw 	

			   - Pe¯nepÅ 	
			   sFkv IjW§Ä
hmXIw - hmXIw 	`n¶mßI an{inXw 	

			   - hmbphnepÅ ]pI
{ZmhIw - {ZmhIw 	 `n¶mßI an{inXw 	

			   - Pe¯nse as®® 

Hcp kv]q¬ aWÂ Rm³ Pe¯nÂ 
IeÀ¯p¶p.

aWense IWnIIsf ImWp¶Xn\v 
Rm³ {ian¡p¶p.

IWnIIÄ an{inX¯nepS\ofw Htc 
t]msebmtWm hnXcWw sN¿ 
s¸«ncn¡p¶sX¶v Rm³ \nco£n 
¡p¶p.

X¿mdm¡nb an{inX¯nsâ {]Ir 
Xs¯ ¡pdn¨v Rm³ Fsâ A\p 
am\w FgpXp¶p.

ff �

ff �

ff �

ff �
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IqSpXembn Adnbm³

IÀ¸qcw, \m^vYeo³, s_³ 
tkmbnIv A¾w, AtbmUn³, Atam 
Wnbw t¢mssdUv F¶nh DXv]
X\¯n\p hnt[bamIp¶ Jc]ZmÀ 
°§fmIp¶p.

{]hr¯n 3.9 R§Ä \nco£n¡p¶p

{]hr¯n 3.8 Rm³ sN¿p¶p

Hcp ssN\mIn®¯nÂ km[mcW D¸pw 
IÀ¸qchpw AS§nb Hcp an{inXw FSp 
¡pI. AXns\ Hcp Ìm³UnÂ hbv¡pI. 
]m{X¯n\p apIfnÂ Hcp ^WÂ 
Iagv¯n hbv¡pI. ^Wensâ X≠ns\ 
]ªn D]tbmKn¨v ASbv¡pI. ssN\m 
In®s¯ NqSm¡pI. `uXnIamä§Ä  
\nco£n¡pI.

km[mcW D¸pw, IÀ¸qchpw AS§nbn 
«pÅ Hcp an{inXw ]cnKWn¡pI. km[m 
cW D¸v, IÀ¸qcw Ch c≠pw Jc]
ZmÀ°§fmIp¶p. km[mcW D¸v _m 
jv]ioeanÃm¯ Hcp ]ZmÀ°amWv. 
AXv DXv]X\¯n\p hnt[bamIp¶nÃ. 
IÀ¸qcw DXv]X\¯n\v hnt[bamIp¶ 
khntijXbpÅXmIp¶p. AXn\mÂ 
IÀ¸qc¯ns\ km[mcW D¸nÂ\n¶pw 
DXv]X\w aptJ\ thÀXncn ¡mhp¶ 
XmWv.

3.4. Hcp an{inX¯nepÅ hnhn[ LSI 	

     ]ZmÀ°§sf thÀXncn¡Â

	 efnXamb `uXnIcoXnIfp 
]tbmKn®v an{inXØnep≈ LSI]Zm¿ 
∞ßsf th¿Xncn°mhp∂XmWv. Hcp 
an{inXØnse LSI ]Zm¿∞ßsf th¿ 
Xncn°p∂Xn\mbn AXnep≈ Hmtcm 
LSI]Zm¿∞ßfpsSbpw `uXnI KpW 
ßƒ \mw Adn™ncnt°≠Xmbp≠v. hy 
XykvXhpw khntijhpamb AhbpsS 
KpWßfp]tbmKn®v \ap°hsb th¿ 
Xncn°mhp∂XmWv. DZmlcWambn Hcp 
an{inXØnse c≠v LSI]Zm¿∞ßfpw 
PeØn¬ Aenbp∂psh¶n¬ Ahsb 
th¿Xncn°m≥ km≤ya√. F∂ncp∂mepw 
Cu LSI]Zm¿∞ßfpsS {ZhWm¶w 
hyXymks∏´ncp∂m¬ AXnep≈ LSI 
ßsf Cu KpWØns‚ ASnÿm\Øn¬  
th¿Xncn°m hp∂XmWv. BbXn\m¬ 
`uXnIKpWßsf°pdn®p≈ icnbmb 
Hcdnhv AXy¥m t]£nXamWv.

3.4.1. �DXv]X\w D]tbmKn¨v an{inX§sf 
thÀXncn¡Â

	 JcmhØbnepÅ Hcp ]
ZmÀ°s¯ t\cn«v hmXImhØbnepÅ 
Hcp ]ZmÀ°am¡n amäp¶ {]{Inbsb 
DXv]X\w F¶v \nÀhNn¡mw.

	 DbÀ¶ DujvamhnÂ, _mjv]ioe 
apÅ Jc]ZmÀ°¯nse X\vam{XIÄ 
Hmtcm¶pw ]ckv]cw hfsc AIte¡v 
Nen¨v B Jc]ZmÀ°s¯ _mjv]
am¡n amäp¶p.

`n¶mßI an{inX§fpsS thÀXncn¡Â
1. sXfnbqäÂ (Decantation) : {ZmhI¯nÂ 

ebn¡m¯ Hcp Jc]Zms¯ (henb 
IW§fmbn ImWp¶h) B {ZmhI 
¯nÂ\n¶pw thÀXncn¡p¶Xn\v D]
tbmKn¡p¶p.

2.  Acn¡Â (Filtration) : {ZmhI¯nÂ ebn 
¡m¯ Jc]ZmÀ°¯nÂ\n¶pw (hfsc 
sNdnb IW§fmbn AS§nbncn 
¡p¶p) {ZmhIs¯ thÀXncn¡p¶Xn\v 
D]tbmKn¡p¶p.

3.  DXv]X\w (Sublimation) : H¶pam{Xw DXv]
X\¯n\p hnt[bamIp¶ c≠v Jc]
ZmÀ°§fS§nbn«pÅ Hcp an{inXs¯ 
thÀXncn¡p¶Xn\v D]tbmKn¡p¶p.

4. ]rYIvImcn ^WÂ (Separating Funnel) :   
]qÀ®ambpw X½nÂ Iecm¯ c≠v 
{ZmhI§sf thÀXncn¡p¶Xn\v D]
tbmKn¡p¶p.

Hcp _o¡dnÂ Xpey Afhv s]m 
Snbp¸pw tKmX¼v amhpw 
Hcpan¨v IeÀ¯pI. _o 
¡dnte¡v Pew Hgn¨v \
Ãh®w Cf¡pI. amhn 
sâbpw D¸nsâbpw Pe 
¯nepÅ tebXzw \nco 
£n¡pI. amhv _o¡dn 
sâ ASn`mK¯v ASnªv 
tNcp¶p. amhns\ D¸nÂ\n 
¶pw thÀXncn¡m³ A\p 
tbmPyamb Hcp coXn 
F\n¡v \nÀt±in¡m³ 
Ignbpw.

1. Jc]ZmÀ¯¯pÅ 

   X\vam{XIÄ _mjv]amIp¶p.
2. AtbmUn³ ]cep 	
   IÄ _mjv]amIp¶p.

3. ipjvI sFUnsâ 	
   (sFkv cq]¯nepÅ      	
   ImÀ_¬ssU HmIv 	
   sskUnsâ) DXv]	
   X\w

3

2

1
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{]hr¯n 3.10 R§Ä \nco£n¡p¶p

as®®

Pew

AS¸v

3.4.2. Hcp an{inX¯neS§nbncn¡p¶ 	
      X½nÂ Iecm¯ {ZmhI§sf 	
  	       thÀXncn¡Â

km[mcWbmbn X½nÂ Iecm¯ 

{ZmhI§sf ]rYIvImcn^WÂ (separa 
ting funnel) F¶v Adnbs¸Sp¶ D]IcWw 

D]tbmKn v̈ thÀXncn¡m hp¶XmWv.

as®®bpw Pehpw AS§nbncn¡p¶ 

]ªnsIm≠pÅ AS¸v

Iagv¯n h¨ 

^WÂ

IÀ¸qc¯nsâ 

_mjv]w

IÀ¸qc¯nsâbpw 
D¸nsâbpw an{inXw

L\o`hn¨ 
IÀ¸qcw

Hcp an{inXs¯ ]cnKWn¡pI. Cu c≠v 
{ZmhI§fpw ]ckv]cw Iecp¶nÃ. 
Hcp ]rYIvImcn^WÂ D]tbmKn v̈, 
Hcp {ZmhIs¯ atä {ZmhI¯nÂ\n 
¶pw thÀXncn¡mhp¶XmWv. km{µX 
Ipdª {ZmhIw apIfnepÅ ASp¡nepw, 
F¶mÂ km{µX IqSnb {ZmhIw 
XmsgbpÅ ASp¡nepw \nesImÅp¶p.

ff �as®®bpw Pehpw AS§nbncn¡p¶ 
Hcp an{inXw FSp¡pI.

ff an{inXs¯ Hcp ]rYIvImcn^Wente¡v 
Hgn¡pI.

ff ^Wensâ hmbv`mKw ASbv¡pI.

ff CXns\ ]¯pan\näp t\cw \Ãh®w 
Ipep¡pI.

ff 15 an\ntämfw ^Wens\ Hcp Ìm³UnÂ 
hbv¡pI.

ff amä§Ä \nco£n¡pI.

ff Xmsgbpw apIfnepw DÅ ASp¡pIsf 
\nco£n¡pI.

ff CXn\p ]n¶nepÅ XXzw F´mWv?

GImXvaI an{inX§fpsS thÀXncn¡Â
1. tkzZ\w (Distillation)
	 Hcp emb\nbnÂ Hcpan¨p ImWp¶ 
_mjv]ioew CÃm¯ Jc]ZmÀ°s¯ 
_mjv]ioeapÅ {ZmhI¯nÂ\n¶v 
thÀXncn¡p¶Xn\v D]tbmKn¡p¶p.
2. BwinItkzZ\w (Fractional Distillation)
	 IzY\m¦§fnÂ KWyamb hyXym 
kapÅ ct≠m, AXne[nItam {ZmhI 
§sf Hcp an{inX¯nÂ\n¶pw thÀXncn 
¡p¶Xn\v D]tbmKn¡p¶p.
3. hÀ®teJ\w (Chromatography) 
	 X½nÂ tNÀ¶ncn¡p¶ ct≠m 
AXne[nItam Jc]ZmÀ°§sf thÀ 
Xncn¡p¶Xn\v hÀ® teJ\w D]tbm 
Kn¡mhp¶XmWv. an{inX¯nÂ hfsc 
IpdR ss]tIm{Kmw 10-12g AfhnÂ 
AS§nbncn¡p¶ hkvXp¡Ä apXÂ 
[mcmfw AS§nbn«pÅ AtbmWpIÄ 
hsc thÀXncn¡p¶Xn\v Cu coXn D]
tbmKn¡mhp¶XmWv. CXnÂ Nen¡p¶ 
Hcp t^kn\pw Nen¡m¯ Hcp t^kn\panS-
bnÂ eo\¯nsâ hnXcW¯nÂ ImWp¶ 
hyXymk¯nsâ ASnØm\¯nemWv 
Ah thÀXncn¡s¸Sp¶Xv.

]rYIvImcn^WÂ

IÀ¸qc¯nsâ DXv]Z\w

3.4.3 Hcp an{inX¯neS§nbncn¡p¶ 	        	

      X½nÂ Iecp¶ {ZmhI§sf 	   	

      thÀXncn¡Â
	 Hcp an{inX¯nÂ AS§nbncn 
¡p¶ X½nÂ Iecp¶ {ZmhI§sf 
thÀXncn¡p¶Xn\v A\ptbmPyamb coXn 
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{]hr¯n 3.11 R§Ä \nco£n¡p¶p

ff Hcp tkzZ\ ^vfmkvInÂ BÂ¡tlmÄ, Pew F¶nhbpsS Hcp an{inXw FSp¡pI.

ff tkzZ\ ^vfmkvIv Hcp XpfbpÅ dºÀ tImÀ¡v sIm≠v ASbv¡pI.

ff AXnÂ Hcp Xm]am]n\n Dd¸n¡pI.

ff AXnÂ Hcp L\oImcn (Condenser) Øm]n¡pI.

ff an{inXs¯ kmh[m\w NqSm¡pI.

ff BÂ¡lmÄ BZyw _mjv]amIpIbpw L\oImcnbnÂ AXn\v L\o`h\w 		

	 kw`hn¨v tiJcn¡s¸SpIbpw sN¿p¶p.

ff Pew ^vfmkvIn\pÅnÂ Xs¶ Ahtijn¡p¶p.

(( s_³ko³, sSmfphn³ F¶o c≠v {ZmhI§Ä AS§nbncn¡p¶ Hcp an{inXs¯ 
]cnKWn¡pI.

(( c≠v {ZmhI§fpw H¶nt\msSm¶v Iecp¶hbmWv.
(( Ahsb BwinI tkzZ\w D]tbmKn¨v thÀXncn¡mhp¶XmWv.
(( s_³ko\nsâ IzY\m¦w 353 K BIp¶p.
(( sSmfphosâ IzY\m¦w 384 K BIp¶p. 
(( AhbpsS IzY\m¦w X½nepÅ hyXymkw 31 K BIp¶p.

BwinItkzZ\w BIp¶p. c≠v {ZmhI§fpsS IzY\m¦§Ä X½nÂ 250C hyXymkw 
D≠mbncnt¡XmWv F¶ XXz¯nsâ ASnØm\¯nemWv CXv {]hÀ¯n¡p¶Xv. 
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aqeIw, kwbpàw, an{inXw F¶nhsb thÀXncn¨dnbpI.

aqeIw kwbpàw

{Zhyw

AXv FÃm `mK§fnepw GIkam\amtWm ?

`n¶mßI an{inXw GImßIw

AXn\v hyXykvX cmkkwcN\ Dt≠m ?

ip²]ZmÀ°w
GImßI an{inXw

(emb\n)

AXns\ kcf]ZmÀ°§fmbn thÀXncn¡m³ 
km[n¡ptam ?

hnhn[ taJeIfn¬ kzoIcn®ncn°p∂ Acnbv°¬ coXnIƒ
1. Im¿_¨ ^n¬´¿
	 s]mSn® Nm¿t°mƒ [mcmfw kpjncßtfmSpIqSnbXmWv. CXv Hcp Acn∏bmbn 
{]h¿Øn°p∂p. Cu kpjncßfn¬°qSn hmbp IS∂pt]mIptºmƒ hmXIßsfbpw,  
cmkhkvXp°sfbpw Nm¿t°mƒ BKncWw sNøp∂p. CØcw Im¿_¨ ̂ n¬´dpIƒ 
Phm≥amcpsSbpw, Xobpambn s]mcpXp∂hcpsSbpw (fire fighters) apJw aqSnIfn¬ 
hbv°mdp≠v.
2. Fb¿ I≠nj\nwKv ^n¬´¿
	 CØcw ̂ n¬´dpIƒ hmbphns\ Id°n hmbphnep≈ s]mSn]Seßsf \o°w 
sNøp∂p.
3. hml\ßfnse ^n¬´¿
	 C‘\w hcp∂ IpgepIfnse ̂ n¬´dpIƒ C‘\sØ amen\yap‡am°p∂p. 
F∂m¬ Cu amen\yßƒ ^nƒ´dpIfn¬ ASnbptºmƒ CXv C‘\Øns‚ {]
hmlØn\v XSkap≠m°pIbpw sNøp∂p.
4. hm´¿ ^n¬´¿
	 PeØn¬ ASßnbn´p≈ amen\yØns‚ IWnIIsf t¢mdn≥, s]m´mjv Bew, 
Im¿_¨ ]uU¿ F∂o cmkhkvXp°ƒ D]tbmKn®v \o°w sNbvXXn\ptijw 
aW¬ ASp°pIƒ hgntbm kpjncßfneqsS ISØnhnt´m Acn°p∂p.

Cs√¶n¬

Cs√¶n¬

Cs√¶n¬

BsW¶n¬

BsW¶n¬

BsW¶n¬
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amXrI aqey\nÀ®bw

hn`mKw - A
icnbmb D¯cw sXcsªSps¯gpXpI.

1.	 \mw D]-tbm-Kn-¡p¶ s]³kn-ense seUv,-{Km-ss^äv F¶p hnfn-¡p¶ Hcp ]ZmÀ 

°w sIm≠v \nÀ½n-¨-Xm-Wv. {Kmss^-äv ________ Hcp an{in-X-am-Ip-¶p. (ImÀ_-Wn-

sâ-bpw -I-fn-a®n-sâ-bpw, Ifn-a-®n-sâbpw ss\{S-P-sâbpw)

2.-	 ip-²-Pew Hcp kwbp-à-am-Ip-¶p. {Zhy-am-\-¯nsâ ASn-Øm-\-¯nÂ 11.19% 

ssl{U-P-\pw________% HmIvkn-P\pw CXnÂ AS-§n-bn-cn-¡p-¶p. (88.81%, 31.81%)

3.	 -Jc ]ZmÀ°-¯nÂ Jc-]-ZmÀ°-¯n-sâ an-{in-X-amWv \mW-b-§Ä. ]pI ________ 
¯nsâ an{in-X-am-Ip-¶p. (J-c-¯nÂ hmX-Iw,- hm-X-I-¯nÂ Jcw)

4.-	 Nne C\-§-fpsS tPmUn-IÄ Xmsg sImSp-¯n-cn-¡p-¶p. sXämb tPmUnsb \n 

§Ä¡v Xncn-¨-dn-bm³ km[n-¡ptam?

		  a) hmbp-		  þ-	 hm-X-I-¯nÂ hmXIw

		  b) ISÂP-ew-		  þ	 -J-c-¯nÂ {ZmhIw

		  c) eLp-]m-\o-b-§Ä-	þ-	 hm-X-I-¯nÂ {ZmhIw

		  d) AamÂKw-		  þ	 -{Zm-h-I-¯nÂ {ZmhIw

5.-	 X-¶n-«pÅ Hcp {Zhy-¯nse LS-I-]-ZmÀ°-§sf hyXykvX ip²o-I-cW coXn-IÄ 

D]-tbm-Kn¨v thÀXn-cn-bv¡m-hp-¶-Xm-Wv. {Zmh-I-hm-bp-hnse LSI ]ZmÀ°-§-sf 

________ F¶ `uXnI coXn-bp-]-tbm-Kn¨v thÀXn-cn-s¨-Sp-¡m-hp-¶-Xm-Wv. (Bw-in-I 

tkz-Z-\w, -tkz-Z-\w,- D-Xv]-X-\w) 

6.	 -Xmsg sImSp-¯n-«p-Å-h-bpsS D¯-c-§Ä \ÂIpI.

	 a) \nb-X-amb hy]vX-ap-ÅXpw F¶mÂ \nb--X-amb BIr-Xn-bn-Ãm-¯-Xp-amb {Zhyw

	 b) Hcp {]tXyI {Zhy-am\w {Zhy-̄ n\v Hcp \nÝn-X-hy-m]vX-an-Ãm¯ {Zhy-̄ nsâ AhØ

	 c) NqSm-¡p-t¼mÄ {Zmh-I-§Ä¡v amäw kw`-hn-¡p¶ {Zhy-¯nsâ AhØ

	 d) X·m-{X-IÄ¡n-SbnÂ DÅ AIew hfsc Ipd¨p am{XapÅ -{Z-hy-̄ nsâ AhØ

7.-	 Xmtg X¶n-«pÅ {]kvXm-h-\-IÄ icn-tbm,- sXtäm F¶p ]d-bp-I. sXämb {]kvXm 

-h\IfnÂ  ASn-h-c-bn-«n-cn-¡p¶ hm¡p-IÄ amän Xncp¯n Fgp-XpI.

	 a) NqSm-¡p-t¼mÄ hmX-I-§Ä {Zmh-I-§sf¡mÄ IqSp-XÂ hnI-kn-¡p-¶p (-Ip-d-̈ p-am-{Xw)

	 b) hmX-I-§sf Ipdª aÀ±-¯mÂ hfsc Ffp-¸-¯nÂ AaÀ¯n sNdp-Xm-¡m-hp-¶-

XÃ. (-J-c-]-ZmÀ°-§-sf)

	 c) Jc-]-ZmÀ°-§Ä¡v Hcp \nÝn-X-amb BIr-Xn-bn-Ã(-hm-X-I-§Ä/{Zm-h-I-§Ä)

	 d) {Zmh-I-§Ä¡v hmX-I-§-sf-¡mÄ km{µX Ipd-hm-Wv (-J-c-]-ZmÀ°-§-sf-¡mÄ)

	 e) Jc-]-ZmÀ°§Ä¡v hf-sc-Ip-dª km{µ-X-bm-Wp-Å-Xv (-A-[n-Iw)

8.	 kwc-N-\-sb (Composition) ASn-Øm-\-s¸-Sp¯n Xmsg X¶n-cn-¡p-h-¶-hsb \ma-I-

cWw sN¿p-I.

	 a) cmk-]-c-ambn ho≠pw hn`-Pn-¡m³ km²y-a-Ãm¯ Hcp Xcw ]ZmÀ°w

	 b) ct≠m AXn-e-[n-Itam aqe-I-§Ä \nÝnX A\p-]m-X-§-fnÂ cmk-kw-tbmKw 	

   sN¿p-t¼m-gp-≠m-Ip¶ ]ZmÀ°w

	 c) ct≠m AXn-e-[n-Itam ]ZmÀ°-§sf X½nÂ IeÀ¯p-t¼mÄ Cu LS-I-]-		

   ZmÀ°-§Ä Ah-bpsS X\-Xmb khn-ti-j-X-Isf \ne-\nÀ¯p-¶p.
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	 d) c≠v Jc-]-ZmÀ°-§-fp-sS (-tem-l-§-fpsS) an{in-X-w.

9.-	 hn-«p-t]mb `mKw ]qcn-¸n-¡pI

	 a) Hcp ]ZmÀ°-¯nsâ ]cn-ip²n Ah-bp-sS _______ KpW§Ä Af¡p¶XneqsSbmWv 

]e-t¸mgpw \nÀ®-bn-¡s¸Sp¶-Xv.

	 b) Pew Hcp ________, ________, ________ {Zmh-I-amWv CXv km[m-cW 	

A´-co-£-aÀ±-¯nÂ ________Â Xnf-bv¡p-Ibpw  ________Â J\o-`-hn-¡p-Ibpw 

sN¿p-¶p. CXnsâ km{µ-X ________BWv. AXn-\mÂ Pew Hcp ________]-ZmÀ°-

am-Ip-¶p.-A-Xn-\mÂ CXn-s\ ________-hn-`m-K-¯nÂ Xcw-Xn-cn-¡-s¸-«n-cn-¡p-¶p.

10.-	 tN-cpw-]-Sn-tNÀ¡pI

	 1.- aq-e-I-¯nsâ sNdn-b-am-{X-IÄ	 a. kw-bpàw

	 2.- c-t≠m- aqt¶m AWp-¡-fpsS Iq«w-	 b. A-Wp-¡Ä

	 3.- ssl-{U-P³-				    c. an-{inXw

	 4. A-b¬kÄss^-äv-			   -d. X-·m-{X-IÄ

	 5.- s]³kn-ense seUv-			   e. aq-eIw

11.-	 Xm-sg-sIm-Sp-¯n-«pÅh GXn\w an{in-X-am-sW¶v ]dbpI.

	 a) kn¦v AamÂKw (-kn¦v+saÀ¡p-dn) ________J-c¯nÂ {ZmhIw

	 b) ISÂP-ew ________
	 c) tkmUm ]m\o-b-§Ä ________
	 d) hmbp ________
	 e) hmbp-hnse ImÀ_¬ IWn-I-IÄ (-]p-I) ________
	 f) {_mkv (-sh-¦-ew) (Cu +- kn¦v F¶n-h-bpsS teml-k-¦-cw) ________
	 g) BÄ¡-tlmÄ + Pew ________
12.-	Pew Hcp kwbp-à-am-sW¶pÅXn-\pÅ sXfnhv \ÂIp¶ KpW-K-W-§Ä \ÂIp-I. 

P-e-¯nsâ KpW-§Ä AXnsâ LSI ]ZmÀ°-§-fnÂ \n¶pw (H2 & O2) -Xn-I¨pw 

hyXy-kvX-am-Wv. 

	 a) Pe-¯nÂ AS-§n-bn-cn-¡p¶ aqe-I-§-fpsS KpW-§Ä. Ah-bpsS Ah-Ø_______
	   1. ssl-{U-P³ - - hm-X-Iw-þ-Pz-e\ km[yX

	   2. Hm-Ivkn-P³  hm-X-Iw-þ-Hm-Ivkn-Psâ Ah-Øbpw Pze-\-km-[y-Xbpw

	 b) Pe-¯nsâ KpW-§Ä

	   1. Pe-¯n-sâ-A-h-Ø- þ (-{Zm-hIw)

	   2. Pze-\-km-[y-X þ (-Pz-en-bv¡p-¶p-anÃ Pze-\-k-lm-bn-bp-aÃ)

13.-	C-cp-¼p-X-cnbpw kÄ^dpw X½nÂ IeÀ¯p-t¼mÄ Hcp an{inXw D≠m-Ip¶p F¶mÂ 

Ah tNÀ¯p NqSm-¡p-t¼mÄ Hcp kwbpàw D≠m-Ip-¶p. CXv Hcp an{in-X-amtWm 

kwbp-à-amtWm F¶v F§s\ Xncn-¨-dn-bm-\m-Ipw.

14.-	Xmsg sImSp-¯n-«p-f-f-hbv¡v DZm-l-c-W-§Ä \ÂIp-I.

	 a) Jcw-þ-J-cw-þ-G-Im-ß-I-an-{in-Xw________
	 b) {Zmh-Iw-þ-{Zm-h-Iw-þ-G-Im-ß-I-{in-Xw________
	 c) hmX-I-þ-hm-XI GIm-ß-I-an-{in-Xw________
15.-	Xm-sg-sIm-Sp-¯n-«pÅ {]kvXm-h-\-IÄ icntbm sXtäm Fs¶-gp-XpI sXämb {]kv 

Xm-h-\-I-fpsS sXäp-Xn-cp¯p-I.
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	 a) an{in-X-§Ä¡v \nÝnX {Zmh-Wm-¦hpw IzY-\m-¦hpw D≠v.

	 b) kwbp-à-§Ä¡v FÃm-bvt¸mgpw `n¶m-ßI {]Xo-I-am-Wp-Å-Xv.

	 c) ImÀ_¬ ssU HmIvssk-UnÂ ImÀ_Wpw ssl{U-P\pw Hcp \nÝnX A\p-    	

  ]m-X-¯nÂ kwtbmKw sNbvXn-cn-¡p-¶p.

	 d) an{in-X§Ä GIm-ßI {]Ir-Xtam `n¶m-ßI {]Ir-Xtam DÅ-h-bm-Imw.

	 e) kwbp-à-¯nse LS-I-]-ZmÀ°-§sf `uXn-I-co-Xn-IÄ D]-tbm-Kn¨v thÀXn-cn-	    	

  ¡m³ km[n-¡p-¶-Xm-Wv.

16.-	i-cn-bmb D¯cw Xnc-sª-Sp-s¯-gp-XpI

	 1. 	 X½nÂ Ie-cm¯ c≠v {Zmh-I-§-fpsS Hcp an{in-X--s¯ _______co-Xn-bp-]-		

	 tbm-Kn¨v thÀXn-cn-¡m-hp-¶-Xm-Wv.

		  a) Acn-bv¡Â 	 b) ]rY-IvIm-cn-^-WÂ 	 c) tkzZ\w

	 2. 	s_³ko³, BÂ¡tlmÄ F¶nhbpsS an{inXs¯ _______ {]{Inb D]	      	

    tbmKn¨v thÀXncn¡mhp¶XmWv.

		  a) tkzZ\w 		  b) _mjv]o-I-cWw 		  c) Bwin-I-tkz-Z\w

	 3.	 A-sbm-Un\pw aWepw IeÀ¶ Hcp an{in-X-¯nÂ \n¶pw Ahsb thÀXn-cn-s¨-	

    Sp-¡p-¶-Xn-\v...............-coXn D]-tbm-Kn-¡p-¶p.

		  a) Acn-bv¡Â 	 b) DXv]-Z\w 			   c) sXfn-bv¡Â

	 4.-	 A-´-co£ hmbp-hnepÅ ss\{S-Psâ Afhv .....-i-X-am-\-am-Wv.

		  a) 23.20% 		  b) 75.50% 			   c) Ah-K-Wn-bv¡-¯¡Xv

	 5. 	ISÂ Pew  _______ ¯nsâ Hcp an{inXamWv.

		  a) {ZmhI¯nÂ Jcw	b) {ZmhI¯nÂ {ZmhIw	 c) hmXI¯nÂ {ZmhIw

17. 	Xmsg sImSp¯n«pÅ ]«nI ]qÀ¯oIcn¡pI.

 
{Ia 

\¼À
an{inX¯nsâ Xcw DZmlcWw

LSI§sf 

thÀXncnbv¡m\p   

]tbmKn¡p¶ coXn

1. c≠v Jc]ZmÀ°§fpsS 

an{inXw
Im´ap]tbmKn¨v

2.
Pe¯nÂ ebnbv¡m¯ 

`mcapÅ Jc]ZmÀ°§fpsS 

Hcp an{inXw

3. IÀ¸qchpw D¸pw

4. X½nÂ Iecp¶ c≠v 

{ZmhI§fpsS Hcp an{inXw

5.
Pe¯nÂ InS¡p¶ 

DW§nb CeIÄ

6. ]rYIvImcn ^WÂ

18.-	 hn-«p-t]mb `mKw ]qcn-¸n-¡pI

	 a) Hcp kwbp-à-¯nsâ KpW-§Ä AXnsâ LS-I _______ \n¶pw hyXy-kvX-am-Wv.

	 b) s_³ko³ - sSm-fp-hn³ an{in-X-¯nÂ \n¶pw Chsb _______coXn-bp-]-tbm- 	   	

  Kn¨v thÀXn-cn-¡m-hp-¶-Xm-Wv.

	 c) X½nÂ tNÀ¶n-cn-¡p¶ ct≠m AXn-e-[n-Itam Jc-]-ZmÀ°-§sf thÀXn-cn-¡p-¶-Xn-\v 	

	 _______coXn D]-tbm-Kn-¡m-hp-¶-XmWv CXnÂ _______-Hcp t^kn-\pw _______		
	 Hcp 	    t^kn-\p-an-S-bnÂ eo\-¯nsâ hnX-cWw ImWp-¶p.
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19.-	Xmsg X¶n-cn-¡p¶ ]«n-I-bnÂ \n¶pw Hmtcm an{in-X-¯n-sebpw LS-I-]-ZmÀ°-

§sf thÀXn-cn-bv¡p-¶-Xn\v A\p-tbm-Py-amb coXn I≠p-]n-Sn-¡pI.

	 (tkzZ-\w, Bwin-I-tkz-Z-\w,- D-Xv]-X\w, hÀ®-te-J-\w,- ]r-Y-IvIm-cn-̂ -WÂ,- A-cn-bv¡Â)

	 a) ajn-bnÂ \n¶v Pew________
	 b) Asbm-Un³, aWÂ F¶n-h-bpsS an{in-X-¯nÂ \n¶v Asbm-Un³________
	 c) as®-®, Pew F¶n-h-bpsS an{in-X-¯nÂ \n¶v Pew  _______
	 d) BÄ¡-tlmÄ,-Pew F¶n-h-bpsS an{in-X-¯n³ \n¶v Pew________
	 e) s_³ko³,-sSm-fp-hnÂ F¶n-h-bpsS an{in-X-¯nÂ \n¶v s_³ko³________
	 f) aWÂ,-Pew F¶nh tNÀ¶ Hcp an{in-X-¯nÂ \n¶pw aWÂ________
	 g) D¸nsâ Peob emb-\n-bnÂ \n¶pw D¸v________

hn`mKw - B
1. 	 Hcp ip²-amb ]ZmÀ°-¯nÂ Htc-sbmcp C\-¯n-epÅ IW-§Ä am{Xw AS-§n-bn-

cn-¡p-¶p.-I-SÂ Pew ip²-amtWm AÃtbm? \ymbo-I-cn-¡p-I.

2. 	Hcp kwbp-à-¯nÂ ct≠m AXn-e-[n-Itam aqe-I-§Ä Ah-bpsS `mc-¯nsâ Hcp 

\nÝn-Xm-\p-]m-X-¯nÂ kwtbm-Pn-¨n-cn-¡p-¶p. Hcp kwbp-à-¯nsâ GsX-¦nepw 

c≠v KpW-§Ä {]kvXm-hn-¡p-I.

3.-	 H-tc-sbmcp Xc-¯n-epÅ t^kv AS-§n-b-XmWv GIm-ßI an{inXw `n¶m-ßI 

an{in-X-¯nÂ hyXykvX Xc-¯n-epÅ t^kp-IÄ AS-§n-bn-cn-¡p-¶p. Hmtcm-¶n\pw 

Hmtcm DZm-l-cWw \ÂIp-I.

4.	 -J-cm-h-Ø-bn-epÅ IÀ¸qcw hmbp-hnÂ Xpd-¶p-h-¨mÂ AXv hmX-Im-h-Ø-bn-te¡v 

amdp-¶p. CsXmcp `uXnI amä-am-Ip-¶p. kw`-hn¨ amä-¯nsâ t]sc´v? C¯-c-¯n-

epÅ amä-¯n\v asäm-cp-Zm-l-cWw \ÂImtam?

5.-	 (a) a-s®-®bpw Pehpw AS-§n-bn-cn-¡p¶ Hcp an{in-X-¯nÂ \n¶pw Ch-sb________ 
co-Xn-bp-]-tbm-Kn¨v thÀXn-¡m-hp-¶-Xm-Wv. (tkz-Z-\w,-]r-Y-IvIm-cn-^-WÂ)

	 (b) km-[m-cW D¸pw Atam-Wnbw t¢mssdUpw AS-§n-bn-cn-bv¡p¶ Hcp an{in-

X-¯nÂ \n¶v Chsb thÀXn-cn-¡m³ D]-tbm-Kn-¡p¶ {]{In-b-bm-Wv________  
(DXv]-X-\w,- hÀ®-te-J\w)

6. 	 "A' F¶ {Zmh-I-¯nsâ IzY-\m¦w 353 K \pw asämcp {Zmh-I-amb "B' bpsS IzY-\m 

¦w 384 K \pw BWv. Ch c≠pw ]c-kv]cw Ie-cp-¶-h-bmWv Ahsb Bwin-I-tkz-

Z\w sNbvXv thÀXn-cn-¡m-hp-¶-Xm-Wv.- Bw-inI tkzZ\ coXn D]-tbm-Kn-¡p-hm-\pÅ 

ImcWw \ymbo-I-cn-¡p-I.

7.-	 Xm-sg-bpÅ {]kvXm-h-\-IfpsS imkv{Xob hiw \ÂIp-I.

	 Jc-]-ZmÀ°-§Ä:

	 a) F-´p-sIm-≠mWv hmbp-hns\ Hcp-an-{in-X-ambn ]cn-K-Wn-¡p-¶-Xv?

	 b) i_vZw, Xm]w.Im-´X Chsb {Zhy-ambn ]cn-K-Wn-¡p-¶nÃ F´p-sIm≠-v?

	 c)- J-c-]-ZmÀ°-§Ä ImTn-\y-ap-Å-hbpw DbÀ¶ aÀ±-¯nÂt¸mepw FSp-¯p-]d-b-	

   ¯¡ coXn-bnÂ  AaÀ¯n sNdp-Xm-¡m³ km[n-¡m-¯-h-bp-am-Wv.-F-´p-sIm≠-v?

	 d) F-´p-sIm-≠mWv Jc-]-ZmÀ°-§Ä¡v DbÀ¶ km{µ-X-bp-Å-Xv?
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	 e) J-c-]-ZmÀ°-§sf NqSm-¡p-t¼mÄ Ch hfsc Ipd-¨p-am{Xw hnI-kn-¡p¶p F´p-	

  sIm≠-v?

	 {Zmh-I-§Ä:

	 a) F-´p-sIm-≠mWv {Zmh-I-§Ä¡v \nÝn-X-amb BIr-Xn-bn-Ãm-¯-Xv?

	 b) -{Zm-h-I-§Ä¡v \nÝn-X-amb BIr-Xnbpw hym]vXhpw Dt≠m?

	 c) Nq-Sm-¡p-t¼mÄ Jc-]-ZmÀ°-§-sf-¡mÄ IqSp-XÂ {Zmh-I-§Ä hnI-kn-¡p¶p 	    	

   F´p-sIm-≠m-Wv?

	 d) -{Zm-h-I-§-fpsS km{µX Jc-]-ZmÀ°-§-fp-tS-Xn-t\-¡mÄ Ipd-hm-Wv.-F-´p-sIm≠v?   

(bqWnäv hy]vX¯nÂ AS§nbncn¡p¶ {Zhyam\s¯ km{µX F¶v \nÀÆNn¡mw)

	 hmX-I-§Ä:

	 a) hm-X-I-§Ä Ah DÄs¡m≠-n-cn-¡p¶ ]m{X-¯nsâ apgp-h³ `mK¯pw hym]r-X-

am-	   Ip¶p F´p-sIm≠-v?

	 b) Ip-dª aÀ±-§-fnÂt¸mepw Chsb Ffp-¸-¯nÂ AaÀ¯n sNdp-Xm-¡m-hp-¶-  	

  Xm-Wv. F´p-sIm≠-v?

	 c) _-eq-WnÂ hmbp DuXn \nd-bv¡p-t¼mÄ AXv hnI-kn-¡p-¶-sX-´p-sIm≠v?

8.-	 J-cw,- {Z-hw,- hm-XIw F¶o aq¶-h-Ø-I-fnÂ {Zhyw ØnXn-sN-¿p-¶-Xn\v Imc-W-§-

fmb ASn-Øm-\ khn-ti-jX F´mWv?

hn`mKw - C
1.-	 an-{in-X-§-fnÂ LSI ]ZmÀ°-§Ä GsX-¦n-ep-sam-c-\p-]m-X-¯nÂ X½nÂ kwtbm-

Pn-¨n-cn-¡p-¶p.

	 a) Hcp kwbp-à-¯nÂ \n¶pw Hcp an{inXw F{]-Imcw hyXym-k-s¸«p ImWp-¶p?

	 b) an{in-X-§-fpsS hnhn[ Xc-§Ä GsXm-s¡-bm-Wv?

	 c) Hmtcm-¶n\pw Hcp DZm-l-cWw hoXw Fgp-Xp-I?

2.-	 {]-]-©-¯n-epÅ FÃm {Zhy-§fpw Jcw,- {Zm-h-Iw,- hm-XIw F¶o aq¶v Ah-Ø-I-

fn-embn ØnXn sN¿p-¶p.

	 a) F´p-sIm-≠mWv Jc-]-ZmÀ°-§-Ä¡v \nb-X-amb Hcp BIr-Xn-bp-Å-Xv?

	 b) Jc-]-ZmÀ°-§-fpsS GsX-¦nepw c≠v KpW-§Ä Fgp-XpI?

	 c) NqSm-¡p-t¼mÄ Jc-]-ZmÀ°w hnI-kn-bv¡ptam? F´p-sIm≠v?

3.	 `n¶m-ßI an{in-X-¯nse LS-I-§sf sXfn-bq-äÂ {]{In-b-bp]tbm-Kn¨v thÀXn-cn-

¡m-hp-¶-Xm-Wv. sXfn-bq-äÂ {]{Inb F¶mÂ F´mWv?

4.-	 Hcp aqeIw Hcp kwbp-à-¯nÂ \n¶pw F{]-Imcw hyXym-k-s¸-«n-cn-¡p-¶p?

5.-	 hÀ®te-J-\w-þ-Hcp eLp-Ip-dn¸v Fgp-XpI

6.-	 `n-¶m-ß-I an-{in-X-§-sf-¶m-se-´mWv?Ah-bpsS hnhn-[-X-c-§Ä DZm-l-cW klnXw 

Fgp-Xp-I.

7.-	 Xm-sg-sIm-Sp-¯n-«p-Å-hsb emb-\n, `n¶m-ßI an{in-Xw,- kw-bp-àw,- aq-eIw F¶n-

§s\ Xcw Xncn-¡p-I.

	 i) tkmUn-bw			   ii) ¥q-t¡m-kv		  iii) \m-c§m \ocv 	

	 iv) Icn-s¸m-Sn-I-eÀ¶ aWÂ	 v) km-[m-cW D¸v.
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8.-	 BÄ¡-tlmÄ Pe-hp-ambn IeÀ¯n-bn-cn-¡p-¶p.- C-Xnse LS-I-§sf thÀXn-cn-¡p-

¶-sX-§-s\-sb¶v Npcp-¡n-sb-gp-Xp-I.

9.-	 sX-fn-bq-äÂ {]{Inb Acn-¡Â {]{In-b-bnÂ \n¶pw F{]-Imcw hyXym-k-s¸-«n-cn-¡p-

¶p?

10.-	 Hcp an{in-X-¯nse X½nÂ Ie-cm¯ {Zmh-I-§sf F{]-Imcw thÀXn-cn-¡mw?

11.-	 Xmsg sImSp-¯n-«pÅ Nn{Xw t\m¡p-I.  Cu D]-I-c-W-§-fpsS kÖo-I-cWw D]

tbmKn¡p¶ {]{InbbpsS t]cv ]dbpI. A-¡-§-fn-«n-cn-¡p¶ ̀ mK-§Ä AS-bm-f-s¸-

Sp-¯p-I.

12.-	Xmsg sImSp-¯n-«pÅ {]kvXm-h-\-IÄ¡pÅ Imc-W-§Ä \ÂIp-I.

	 a) Pew Hcp kwbp-à-am-Wv.

	 b) hmbp Hcp an{in-X-am-Wv.

13. DXv]-X-\-s¯-¡p-dn¨v Hcp Ipdn-s¸-gp-Xp-I.

1
2

5

3

4

1.- Pew ip²o-I-cn-¡p-¶-Xn-\pÅ   	
  ]co-£-Ww.
	 amen-\y-§Ä AS-§nb 
Pew ip²o-I-cn-¡p-¶-Xn-\pÅ {]
Ir-Xn-Z-¯-co-Xn-I-sf-¡p-dn¨v a\-Ên-
em-¡p-I.
	 amen-\y-§-f-S-§nb Pew 
ip²o-I-cn-¡p-¶-Xn-\mbn kz´-
ambn X¿m-dm-¡nb aWepw NÃn 
bpw tNÀ¯p≠-m-¡nb Hcp ̂ nÂ«À 
\ap¡v D]-tbm-Kn-¡m-hp-¶-Xm-Wv. 
CXn-\mbn Hcp henb Hgnª ]m 
{Xw FSp¯v Hcp henb BWn-bp-
]-tbm-Kn¨v ]m{X-¯n-\-Sn-bnÂ Npäp-
ambn F«v kpjn-c-§Ä D≠m-¡pI. 
]m{X-¯nsâ ASn-`m-K¯v 8 cm (3 
inch) I\-¯nÂ Dcp-f³ IÃp-IÄ  
\nd-bv¡p-I. Cu IÃp-IÄ ]pd¯p 
ImWm-¯-hn[w AtX Afhv 
aWÂ sIm≠v aqSp-I. 

Adnhv \nÀ®-bn-¡m-\pÅ {]hr¯n

aW¬

InÆØn\p 
apIfn¬ ]m{Xw 
hbv°p∂Xn\p]

tbmKn°p∂ 
IºpIƒ

]m{Xw

]m{XØnte°v Hgn°p∂ 
sNfnsh≈w 

Dcpf≥ I√pIƒ
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	 Hcp Ipf-¯nÂ \nt¶m Duäp-Ip-gn-bnÂ \nt¶m sNfn IeÀ¶ Ipd¨v shÅw 
tiJ-cn-bv¡p-I. Hcp henb In®-¯n\p apI-fn-embn kpjn-c-§-fn« ]m{Xw h¨-tijw 
AXn-\p-Ån-te¡v sNfn IeÀ¶ shÅw Hgn-¡p-I. ]m{X-¯nÂ \n¶pw ]pd-¯p-h-cp¶ 
shÅw \nco-£n-¡p-I. CXv ]m{X-¯n-tebv¡v \mw Hgn¨ Pe-¯n-s\-¡mfpw sXfn-ª-
Xm-bn-cn-¡pw.
2.-NÀ¨ sN¿p-I
e£yw.
	 \nXyPohn-X-¯n-ep-]-tbm-Kn-¡p¶ an{in-X-§-fnse LS-I-]-ZmÀ°-§sf hnZymÀ 
°n-IÄ a\-Ên-em-¡p-¶-Xn-\mbn Xmsg X¶n-cn-¡p¶ an{in-X-§-fnse LS-I-]-ZmÀ°-
§-fpsS t]cp ]d-bp-I.

3.-X-cw Xncn-¡Â
e£yw: an{in-X-§sf GIm-ß-Iw, `n¶m-ßIw F¶n-§s\ Xcw Xncn-bv¡p-¶-Xn\v 

hnZymÀ°n-IÄ¡v Ign-bp-¶-Xn\v. 

an{inXw X¿m-dm-t¡≠ coXn e`n¨ an{in-X-¯nsâ Xcw

Pe-¯nÂ ]©-kmc tNÀ¡p¶p

]©-km-cbpw D¸pw Pe-¯nÂ tNÀ¡p¶p

hmbp-hnse ]pI

Acnbpw tKmX¼pw AS-§n-bn-cn-¡p¶ an{inXw

4.-Xm-c-Xay ]T\w

e£yw: Hcp an{in-X-¯nse LS-I-]-ZmÀ°-§sf thÀXn-cn-¡p-t¼mÄ Ahsb ip²o-I-

cn-¡m-\p-]-tbm-Kn-¡p¶ coXn-I-sf-¡p-dn¨v hnZymÀ°nIÄ¡v a\-Ên-em-Ip-¶Xn\v.

an{in-X-¯nsâ Xcw ip²o-I-cn-¡m³ D]-tbm-Kn-¡p¶ coXn

D¸p shÅw

s]t{Smfpw as®-®bpw AS-§nb an{inXw

Pe-̄ nÂ as®® AS-§n-bn-cn-¡p¶ an{inXw

km[m-cW D¸pw s]mSn¨ IÀ¸q-chpw

s]mSn aWÂ AS-§n-bn-«pÅ Pew

an{in-X-§Ä LS-I-]-ZmÀ°-§Ä

1. hmbp 

2. A-kw-kvIrX F®  

3. ]mÂ  

4. hm-XIw \nd¨ ]m\o-b-§Ä  

5. sÌbn³ekv -ÌoÂ

5.- Xmsg sImSp-¯n-cn-¡p¶ ]«nI ]IÀ¯n-sb-gpXn FÃm Hgnª tImf-¯nepw an{in-X-

§Ä¡pÅ Hcp-Zm-l-cWw Fgp-Xp-I. DZm-l-c-W-ambn Jchpw Pehpw tNÀ¶ Hcp an{in-

X-am-Wv Im¸n.

Jcw {ZmhIw hmXIw

Jcw       Im¸n

{ZmhIw

hmXIw
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6.- Xmsg sImSp-¯n-cn-¡p-¶-h-bpsS `uXnI Ah-Ø-IÄ Xncn-¨-dn-bpI.

7.- 	 tISmb Hcp I¸Â s]k^nIv kap{Z¯nepÅ Hcp Zzo]nÂ Icbv¡Snªp.  F¶n-cp-

¶mepw Ic-bnÂ  [mcmfw hndIpw Xos -̧«nbpw Ipd v̈ Ie-§fpw bm{X-¡mÀ¡v kwL-

Sn-̧ n-¡p-¶-Xn-\m-bn shÅ¯mÂ Npäs¸« hnP\Zzo]nÂ Häs¸«pt]mb bm{X¡mÀ¡v 

ISense D¸pshÅ¯nÂ\n¶pw F§s\ IpSnshÅw D≠m¡m\mIpw F¶Xns\ 

Nn{X§fpsS klmbt¯msS hnhcn¡pI. 

8.-	 H-¶nÂ IqSp-XÂ coXn-Isf kwtbm-Pn-̧ n v̈ Hcp an{in-X-̄ nse tNm¡p-s]m-Sn, D v̧, F¶n-

hsb thÀXn-cn-¡m-hp-¶-Xm-Wv. D¸p shÅ-̄ nÂ ebn-¡p-¶p. F¶mÂ tNm¡p-s]mSn 

ebn-¡p-¶n-Ã. thÀXn-cn-¡p-¶-Xn-\pÅ hnhn[ L«§Ä Xmsg sImSp¯ncn¡p¶p. Ah 

sb IrXy-amb coXn-bnÂ {Ia-s -̧Sp-̄ p-I.

	 i) Acn-¡p-t¼mÄ Aen-bm¯ tNm¡p-s]mSn \o¡w sN¿-s -̧Sp-¶p.

	 ii) \-¶mbn Cf-¡p-I. D v̧ shÅ-̄ nÂ Aen-bp-¶p.

	 iii) D-̧ p- sh-Å-̄ ns\ _mjv]o-I-cn-¡p-t¼mÄ Pew \o¡-s -̧Sp-¶p.

	 iv) D-̧ v, tNm¡p-s]m-Sn,- F-¶n-h-bpsS an{in-Xs¯ Pe-̄ nÂ tNÀ¡p-¶p.

	 v) ]n-¶oSv shbn-e v̄ h v̈ tNm¡p-s]mSn DW-¡n-sb-Sp-¡p-¶p.

{Zhyw `uXnI AhØ

sFkv

hmbp

Pew

Acn

HmIvkn-P³

Book:	       �General Chemistry (Second Edition) - Jean B.Umland & Jon M.Bellama 
West publishing company	    	

Webliography: �http://www.tutorvista.com 

http://www.khanacademy.org

Further reference
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* AWptI{µ¯nsâ  I≠p]nSn¯w 
* dpYÀt^mUnsâ ]co£Ww  
* dpYÀ t^mUnsâ AWp amXrI  
* t_mdnsâ AWpamXrI  
* \yqt{SmWpIfpsS I≠p]nSn¯w  
* ASnØm\IW§fpsS khntijXIÄ 
* AWpkwJybpw {Zhyam\kwJybpw  
* kaØm\ob§Ä 
* AWp¡fnse  CeIvt{Sm¬hn\ymkw

A
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IqSpXembn Adnbm³

AWpLS\bpsS ]T\s¯¡pdn¨pÅ 
Bhiyw 

G s X m c p  ] Z m À ° ¯ n s e b p w 
km²yamb Gähpw sNdnb IWnI 
AWphmsW¶pÅ Bibw tPm¬ 
UmÄ«¬ {]kvXmhn¨p. AWp F¶ 
B i b ¯ n Â  A t ± l w  F § s \ 
F¯nt¨À¶p  F¶Xns\¡pd n¨ v    
\n§Ä ]Tn¨pIgnªp At±lw Hcn¡epw 
JchkvXp¡fnse  sNdnb  IW§Ä D]
tbmKn¨Ã ]Icw [mcmfw hmXI§Ä D]
tbmKn¨mWv ]co£W§Ä \S¯n s¡m­
≠ncn¡p¶Xv.  Ah F{]Imcw X½nÂ 
Iecp¶p. Ah F{]Imcw kwbpIvX§Ä 
D≠m¡p¶p.  Ah F{]Imcw Pe¯nÂ 
ebn¡p¶p  F¶nhsbÃmw At±lw 
kq£vaambn ]cntim[n¨p. C{]Imcw ]co 
£W§Ä  sNbvXpsIm≠ncn¡pt¼mÄ  
aqeI§Ä kwtbmPn¨v Ht¶m AXn 
e[nItam kwbpIvX§Ä D≠mIpt¼mÄ 
B kwbpIvX¯neS§nbn«pÅ  aqeI 
§fpsS {Zhyam\§fpsS  A\p]mXw   
]ckv]cw Hcp eLp ]qÀ® kwJym\p 
]mX¯nembncn¡psa¶v taÂ¸dª     
]T\§fnÂ \n¶pw At±lw Is≠ ­
¯n. CXv Hcp \nÝnX  AfhnÂ Hcp ]
ZmÀ°¯nse  Gähpw  sNdnb IWnI 
asämcp ]ZmÀ°¯nse  Gähpw sNdnb  
IWnIbpambn kwtbmPn¡p¶p. F¶ 
Bib¯nte¡v  At±l¯ns\  \bn¨p. 

	 B[p\nI AWpkn²m´§fpsS 
hnImkw, imkv{Xw F{Xt¯mfw            
]ptcmKan¡p¶p F¶Xn\v Hcp 
DÂIrjvS DZmlcWamWv. imkv{X                                   
]ptcmKa\¯nÂ [mcmfw imkv{XÚÀ 
AhcpsS AdnhpIÄ kw`mh\bmbn \
ÂInbn«p≠v. ]pXnb ]co£W§Ä ]
gb kn²m´§fnepw AsÃ¦nÂ ]pXnb 
kn²m´§fnÂt]meptam amä§Ä¡v 
hgnsXfnbn¨n«p≠v. Cu kn²m´§Ä 
XpSÀ¶pÅ {]hÀ¯\§Ä¡v Hcp 
ASn¯d \ÂIm³ D]Imc{]Zambncp¶p. 
J.J. tXmwkWnsâ AWpkn²m´w, 

4.2. dqYÀt^mUnsâ ]co£Ww

GItZiw 4 x 10-5 cm I«nbpÅ Hcp 
t\cnb kzÀ®¯InSneqsS BÂ^m 
IW§fpsS Hcp [mcsb IS¯nhn«p. 
`qcn`mKw BÂ^m IW§fpw XInSneqsS 
t\ÀtcJm]Y¯nÂ IS¶pt]mIpIbp­
≠mbn. Nne BÂ^mIWnIIÄ icmicn 
900 tImWnÂ hyXnNen¨p. 20,000 BÂ^m 
IW§fnÂ H¶v F¶ tXmXnÂ A]qÀÆw 

BÂ^mIWnIIÄ loenbw 
AtbmWpIÄ He2+ BIp¶p. Hcp 
BÂ^m IWnIbpsS {Zhyam\w Hcp 
CeIvt{SmWnsâ {Zhyam\¯nsâ 
GItZiw 8000 aS§mWv. BÂ^m 
IWnIIfpsS {]thKw GItZiw      
2 x 107 m/s BIp¶p.

B
Â

^
mI

W
nI

I
Ä

4.1. AWptI{µ n̄sâ I≠p]nSn̄ w
dqYÀt^mUnsâ kw`mh\

Hcp t\À¯ teml¯InSnte¡v 
{]kcn¸n¡s¸Sp¶ BÂ^m IWn 
IIÄ¡v F´v kw`hn¡p¶p F¶v 
dqYÀt^mÀUv \nco£n¨p.

Hcp {_n«njv `uXnI imkv{XÚ 
\mb GWÌv dqYÀt^mUv AWp¡sf 
BÂ^m IWnIIÄ D]tbmKn v̈ 
kq£vaambn ]cntim[n¨p. At±lw 
"AWptI{µ `uXnI¯nsâ ]nXmhv" 
F¶dnbs¸Sp¶p. 1908 Â AWphnsâ 
LS\bv¡v \ÂInb kw`mh\IÄ 
¡mbn At±l¯n\v t\ms_Â ]pckv 
Imcw \ÂIpIbp≠mbn. 

GWÌv dqYÀt^mUv 
(1871-1937)

kzÀ® n̄sâ HcWphnÂ BÂ^mIWnIIÄ \nc´cambn CSņ n¡p¶Xnsâ tcJmNn{X   
cq]w ImWn̈ ncn¡p¶p. kzÀ® n̄se AWphnsâ AWptI{µw a²ỳ mK v̄ ImWn̈ ncn¡p¶p.

1
2

3
4

AWp¡fpsS sshZypX DZmko\
Xbv¡v hniZoIcWw \ÂInsb¦nepw 
AWphnepÅ AWptI{µ¯nsâ km¶n 
²yw AXn\v shfns¸Sp¯m\mbnÃ. AXv 
]n¶oSv 1909 Â GWÌv dqYÀt^mUv       
{]kvXmhn¨p.

1. NnXdp¶tXbnÃ	 2. sNdnb tXmXnÂ NnXdp¶p

3. IqSpXembn NnXdp¶p	 4. 1800 bnÂ Xncn¨phcp¶p
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Hcp sNdnb Ip«n Hcp NcSnsâ A{K 
¯nÂ HcpIÃv sI«n Ah\pNpäpw Npg 
äpIbmsW¶v IcpXpI. IÃv hfsc 
thK¯nÂ Nen¡p¶Xn\mÂ AXn\v 
hfsc A[nIw hym]vXw DÄs¡mÅm³ 
km[n¡p¶p. CXpt]mse HcWphnepÅ 
CeIvt{SmWpIfpw hfsc thK¯nÂ Nen 
¡p¶Xn\mÂ Ahbv¡v A[nIw hym]vXw 
DÄs¡mÅm³ Ignbp¶p.

dqYÀt^mUnsâ  injy³amcnÂ  

asämcmfmWv  sPbnwkv NmUvhnIv 

AWptI{µw

CeIvt{Sm¬

4.3. dqYÀt^mUnsâ AWpamXrI
(( �AWphnsâ a²y`mK v̄ hfsc sNdnb 
Hcp AWptI{µw D≠v. 
(( �AWp tI{µ¯n\p Npäpambn [mcmfw 
iq\ykvYew D≠v. 
(( �Hcp AWphnsâ apgph³ {Zhyam\hpw 
AWptI{µ¯nsâ  {Zhyam\amWv. 
(( �AWptI{µ¯n\v NpäpapÅ iq\y 
Øe¯v CeIvt{SmWpIÄ hnXcWw  
sNbvXncn¡p¶p.
(( �AWptI{µ¯n\vNpäpapÅ hr¯m 
Imcamb ]mXIfnÂ CeIvt{SmWpIÄ 
Nen¨psIm≠ncn¡p¶p. 

4.3.1. ]cnanXnIÄ
sshZypXIm´nI kn²m´a\p 

kcn¨v, Nen¨psIm≠ncn¡p¶ Hcp  

sU³amÀ¡nse tIm¸³tlK\nÂ,     
1885 - mw B≠v HIvtSm_À amkw 7 - mw XnbXn, 
\oÂkvt_mÀ P\n¨p. At±lw anI¨ Hcp 
ImÂ]´pIfn¡mc\pw IqSn Bbncp¶p. 
am©ÌÀ kÀÆIemimebnÂ At±lw 
dqYÀt^mUnt\msSm¸w tPmen t\m¡n. 
t_mdnsâ kn²m´w Izm≠w sa¡m\n 
Ivkv F¶dnbs¸Sp¶ B[p\nI `uXnI 
imkv{X¯n\v ASn¯dbmbn¯oÀ¶p. 
1922 -Â t_mÀ, `uXnIimkv{X¯nÂ t\m 
s_Â k½m\w kzoIcn¡pIbp≠mbn. 

\oÂkvt_mÀ (1885 - 1962)

CeIvt{Sm
WpIÄ

AWptI{µw

NneXnsâ ]mX am{Xw AWptI{µ¯nÂ 
t\cn«v X«n 1800 tImWnÂ Xncn¨p hcp¶ 
hn[¯nembncp¶p.

Cu ]co£W¯nÂ\n¶pw AWp 
hnsâ tI{µ¯nÂ hfsc sNdnb hym   
]vXw DÄs¡mÅp¶ Hcp iàamb [\
NmÀÖv Ds≠¶ \nKa\¯nÂ At±lw 
F¯nt¨À¶p.

IqSpXembn Adnbm³

IqSpXembn Adnbm³

{]hr¯n 4.1 R§Ä sN¿p¶p

dqYÀt^mUnsâ ]co£W¯nÂ,
1. 	 `qcn`mKw BÂ^mIW§fpw XInSn 

eqsS _m[IanÃmsX IS¶pt]mbXv 
F´psIm≠v?

2. hfscIpd v̈ BÂ^m IW§Ä am{Xw 
hyXnNen¡p¶p. F´psIm≠v?

3. AWphnsâ hen¸¯ns\ At]£n v̈ 
AWptI{µ¯nsâ hen¸w sNdpXmtWm 
AtXm hepXmtWm?

CeIvt{SmWn\v XzcWw D≠mIpIbpw 
XpSÀ¨bmbn DuÀÖ\ãw kw`hn¡p 
Ibpw sN¿p¶p. DuÀÖ\ãw kw`hn¡p 
¶Xn\mÂ CeIvt{SmWpIfpsS ]mX 
sNdpXmIpIbpw HSphnÂ Ah \yq¢nbÊn 
\pÅnÂ ]Xn¡pIbpw sN¿p¶p. A§ 
s\ kw`hn¡pIbmsW¦nÂ AWp 
AØncambn¯ocp¶p. F¶mÂ AWp 
¡Ä ØncXbpÅhbmWv. AXpsIm≠v 
dqYÀt^mUnsâ kn²m´¯n\v AWp¡ 
fpsS ØncXbv¡v hniZoIcWw \ÂIm 
\mbnÃ. 



AWpLS\

63

4.4. t_mdnsâ AWpamXrI
dqYÀt^mUnsâ AWpamXrIsb            

]cnjvIcn v̈ \oÂkvt_mÀ Xmsg X¶n«pÅ 
{]kvXmh\IÄ \nÀt±in¡pIbp≠mbn.

ff �AWp¡fnÂ, AWptI{µ¯n\p Npäp 
apÅ \nÝnXamb hr¯mImc ]mX 
bneqsS CeIvt{SmWpIÄ AWptI{µ 
s¯ Npäp¶p. Cu ]mXIsf HmÀ_näp 
IÄ AsÃ¦nÂ sjÃpIÄ AsÃ¦nÂ 
DuÀÖ \neIÄ F¶phnfn¡p¶p.
ffCeIvt{SmWpIÄ Htc HmÀ_nänÂ Xs¶ 
Npäp¶nSt¯mfw AXv DuÀÖw t\SpI 
tbm \ãs¸Sp¯pItbm sN¿p¶nÃ.
ffCu hr¯mImc ]mXIÄ¡v 1, 2, 
3, 4 F¶n§s\ kwJyIÄ \ÂIn 
bncn¡p¶p. AsÃ¦nÂ K, L, M, N 
sNÃpIÄ F¶n§s\ \ma\nÀt±iw 
sNbvXncn¡p¶p. Cu kwJyIsf      
{]n³kn¸Â Izm≠w \¼cpIÄ (n) 
F¶v ]cmaÀin¡mw.
ff HmÀ_nänsâ hen¸w Ipdbp¶Xn\\p 
kcn v̈ HmÀ_nänsâ DuÀÖhpw Ipd 
bp¶p.
ff\mw AWptI{µ¯nÂ\n¶pw AIep 
t´mdpw, HmÀ_nänsâ DuÀÖw Ønc 
ambn hÀ²n¨p hcp¶p.
ff Hcp DuÀÖ \nebnÂ (n) DÄs¡mÅn 
¡mhp¶ ]camh[n CeIvt{SmWpIfpsS 
F®w 2n2 F¶ kq{Xw \ÂIp¶p.
ff Hcp CeIvt{Sm¬ DuÀÖw BKncWw 
sN¿pt¼mÄ, AXv Ipdª DuÀÖ\n 
ebnÂ\n¶pw IqSnb DuÀÖ \nebn 
tebv¡v s]s«¶v IpXn¡p¶p.
ff Hcp CeIvt{Sm¬ DbÀ¶ DuÀÖ\n 
ebnÂ Ipdª DuÀÖ \nebnte¡v 
Xncn¨phcpt¼mÄ AXv DuÀÖs¯   
]pd´Åp¶p.

aq¶mas¯ 
DuÀÖ\ne
 (M - sjÂ)

c≠mas¯ 
DuÀÖ\ne
 (L - sjÂ)

BZys¯ 
DuÀÖ\ne
 (K - sjÂ)

HmÀ_näv

	 AWptI{µ¯n\v Npäpambn 

CeIvt{SmWpIÄ k©cn¡p¶ ]m 

Xsb HmÀ_näv F¶v \nÀhNn¡mw.

	 UmÂ«¬, tXmwk¬, dqYÀ 

t^mUv, \oÂkvt_mÀ F¶nhcpsS 

AWpamXrIIÄ.   

n = 1 (K sjÂ)
n = 2 (L sjÂ)

n = 3 (M sjÂ)

\oÂkvt_mÀ

UmÂ«¬ tXmwk¬

dqYÀt^mUv 

4.5. \yqt{SmWpIfpsS I≠p]nSn̄ w

1932 Â, sPbnwkv NmUvhn¡v s_

dnenbs¯ BÂ^m IWnIIÄ¡v D³apJ 

ambn sh¨t¸mÄ t{]mt«mWpIsft¸mse 

GItZiw Xpeyamb {Zhyam\apÅ 

IW§Ä ]pdt¯¡phcp¶Xmbn \n 

co£n¨p. DÂkÀÖn¡s¸« Cu IW 

§Ä¡v sshZypX NmÀÖv CÃ. AXn   

\mÂ Ahsb \yqt{SmWpIÄ F¶v hnfn 

¡p¶p.
s_dnenbw + BÂ^mIncWw   
                ImÀ_¬ + \yqt{Sm¬
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\yqt{SmWpIfpsS F®w = {Zhyam\ 

kwJy - AWpkwJy (t{]mt«mWpIfpsS 

F®w AYhm CeIvt{SmWpIfpsS 

F®w)

\yqt{SmWpIÄ sshZypX NmÀÖnÃm¯ 

IWnIIfmWv. AXmbXv DZmko\amb 

IW§Ä. ssl{UP³ AWp HgnsI asäÃm 

AWp¡fpsSbpw AWptI{µ§fnÂ \yq 

t{SmWpIÄ ImWs¸Sp¶p. \yqt{SmWnsâ 

{Zhyam\w t{]mt«mWnsâ {Zhyam\ n̄\v 

Gsd¡psd XpeyamWv.

	 hyXykvX F®w \yqt{SmWpIfpÅ 

Htc aqeI n̄sâ AWp¡sf B 

aqeI n̄sâ kaØm\ob§Ä (sF 

tkmtSm¸pIÄ) F¶phnfn¡p¶p. \yq 

t{SmWns\bpw Hcp D] AWpIWambn 

IcpXmhp¶XmWv.

4.6.  ASnØm\ IW§fpsS 	
     khntijXIÄ

	 aqeI§fpsSbpw AhbpsS 

kwbpà§fpsSbpw `uXnI cmk 

KpW§sf HcWphnsâ ASnØm\ 

IW§fp]tbmKn¨v hniZoIcn¡m³ 

Ignbp¶XmWv.

HcWphnsâ ASnØm\ IW§ 

fmWv,

t{]mt«mWpIÄ : Ch [\NmÀÖpÅ 

IW§fmWv. Ch AWptI{µ¯n\p 

ÅnÂ ImWp¶p.

CeIvt{SmWpIÄ : Ch EWNmÀÖpÅ 

IW§fmWv. Ch AWptI{µ¯n\p 

Npäpw hr¯mImcamb ]mXIfnÂ (Cir 
cular Orbits) Npäns¡m≠ncn¡p¶p.

s_dnenbw

BÂ^m 

IW§Ä

\yqt{Sm¬ 
NmÀÖv 

I≠p]nSn¡p¶Xn\pÅ 
D]IcWw

55  
 
  			    
 			    
\yqt{SmWpIÄ : Ch DZmko\amb IW 

§fmWv. Ch AWptI{µ¯n\pÅnÂ 

ImWp¶p.

4.6.1. AWptI{µ¯nsâ kwcN\

CeIvt{SmWpIÄ¡v AhKWn¡¯¡ 
{Zhyam\amWpÅXv. AXn\mÂ AWphnsâ 
{Zhyam\w {][m\ambpw AWptI{µ¯nsâ 
{Zhyam\s¯ B{ibn¨ncn¡p¶p. HcWp 
hnsâ AWptI{µ¯nÂ c≠v LSI§Ä 
AS§nbncn¡p¶p. Ah t{]mt«mWpIfpw 
\yqt{SmWpIfpw BWv.

t{]mt«mWpIÄ [\NmÀÖpÅhbmWv. 
t{]mt«mWpIfpsS kam\ NmÀÖpIÄ 
ImcWw Ah ]ckv]cw hnIÀjn¡p¶p. 
AXn\mÂ Hcp ØncXbpÅ AWptI{µw 
cq]oIcn¡m³ \yqt{SmWpIfpsS km¶n 
²yanÃmsX H¶nÂIqSpXÂ t{]mt«m 
WpIsf Hcp sNdnb hym]vX¯nÂ DÄ 
s¡mÅn¡m³ km²yaÃ.

[\NmÀÖpÅ t{]mt«mWpIÄ¡nS 
bnepÅ Cu hnIÀjW _es¯ \yqt{Sm 
WpIÄ Ipdbv¡pIbpw AWptI{µ¯nÅ 
IW§sf Hcpan v̈ \nÀ¯p¶Xn\mbpÅ 
_ew \ÂIpIbpw sN¿p¶p.

AWptI{µw

t{]mt«m¬

\yqt{«m¬

aäv D] AWpIW§Ä 

CeIvt{SmWpIÄ t{]mt«mWpIÄ,       
\yqt{SmWpIÄ Chsb IqSmsX AWp 
¡fnÂ [mcmfw D]IW§fp≠ v . 

AhbmW:v
(( aotkmWpIÄ 

(( t]mknt{SmWpIÄ

(( \yq{Snt\m

(( IzmÀ¡v 

(( ]tbm¬ 

(( ¥qthm¬ 

IqSpXembn Adnbm³
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`mcw Ipdª AWp¡fnÂ, Hcp              
t{]mt«mWn\v Hcp \yqt{Sm¬ ]cym]vXamWv. 
AWptI{µ¯nÂ A[nIw t{]mt«mWp 
IfpÅ `mcw IqSnb AWp¡Ä¡v AWp 
tI{µs¯ ØncXbpÅXm¡p¶Xn\v th≠n 
AWptI{µ¯nÂ A[nIw \yqt{SmWpIÄ 
BhiyamWv. C§s\ AWptI{µ¯nsâ 
ØncX \yqt{«m¬ - t{]mt«m¬ (n/p) A\p   
]mX¯nÂ\n¶v \nÀ®bn¡mhp¶XmWv.

{Zhyam\kwJy (A)	
	 Hcp aqeI¯nsâ  AWphnse AWptI{µ¯nse t{]mt«mWpIfpsSbpw   
\yqt{SmWpIfpsSbpw  F®¯nsâ BsI¯pIsb {Zhyam\kwJy (A)  F¶v  
\nÀÆNn¡mhp¶XmWv. DZmlcWambn tkmUnb¯nsâ   {Zhyam\kwJy 23 BWv. 
CXv tkmUnbw -23 se t{]mt«mWpIfpsSbpw  \yqt{SmWpIfpsSbpw BsI  F®s¯  
kqNn¸n¡p¶p. {Zhyam\kwJybnÂ  \n¶v AWpkwJy Ipd¨mÂ \yqt{SmWpIfpsS 
F®w e`n¡p¶XmWv. (tkmUnb¯n\v  12) NneaqeI§fpsS {Zhyam\kwJy Xmsg­
bpÅ ]«nIbnÂ sImSp¯ncn¡p¶p).  

4.6.  ASnØm\ IW§fpsS khntijXIÄ
CeIvt{Sm¬ t{]mt«m¬ \yqt{Sm¬ 

I≠p]nSn¨Xv J. J.  tXmwkWpw  

H.A. temd³kpw

E. tKmÄUvÌo³ sPbnwkvNmUvhnIv

{Zhyam\w 9.1x10-28 g 1,672x10-24 g 1,674x10-24 g

NmÀÖv 
bqWnänÂ -1 +1 0

\yq¢ntbmWpIÄ 
	 {]mYanIIW§fmb t{]mt«mWpIsfbpw \yqt{SmWpIsfbpw tNÀ¯v   
\yq¢ntbmWpIÄ F¶p]dbp¶p. HcWphnsâ AWptI{µ¯nepÅ  \yq¢ntbmWpIfpsS 
F®w B AWphnsâ {Zhyam\¯n\v XpeyamWv. 

4.7 AWpkwJybpw {Zhyam\ kwJybpw  
AWpkwJy (Z) 
	 Hcp AWphnsâ  AWptI{µ¯nÂ ImWs¸Sp¶ t{]mt«mWpIfpsS BsIsb®w  
AsÃ¦nÂ Hcp  aqeI¯nsâ AWptI{µ¯n\p shfnbnÂ ImWp¶ CeIvt{SmWpIfpsS 
F®s¯  Hcp AWphnsâ AWpkwJysb¶v \nÀÆNn¡mhp¶XmWv. AXn\mÂ 
ssl{UPsâ  AWpkwJy H¶pw loenb¯ntâXv c≠pw BIp¶p.  AWpkwJysb  
Z F¶ A£cap]tbmKn v̈ {]Xn\n[oIcn¡p¶p. c≠v aqeI§Ä¡v  Htc AWpkwJy 
D≠mbncn¡nÃ. BbXn\mÂ  AWpkwJy Hmtcm aqeI¯nsâbpw {]tXyIXbmWv. 
Nne aqeI§fpsS  AWpkwJyIÄ XmsgX¶ncn¡p¶p.  

aqeIw H	 He	 Li	 Be	 B	 C	 N	 O	 F	 Ne	 Na

AWp 
kwJy

1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11

aqeIw H He Li Be B C N O F Ne Na Mg
AWp 
kwJy

1 2 3 4 5 6 7 8 9 10 11 12

{Zhyam\kwJy 1 4 7 9 11 12 14 16 19 20 23 24

{]hr¯n 4.2 R§Ä sN¿p¶p

A bv¡v 11 t{]mt«mWpIfpw, 11 CeIvt{Sm 
WpIfpw, 12 \yqt{SmWpIfpw D≠v.

B bv¡v 15 t{]mt«mWpIfpw, 15 CeIvt{Sm 
WpIfpw, 16 \yqt{SmWpIfpw D≠v.

C bv¡v 4 t{]mt«mWpIfpw, 4 CeIvt{Sm 
WpIfpw, 5 \yqt{SmWpIfpw D≠v.

A, B, C F¶o aqeI§sf Xncn¨dnbpI ? 

IqSpXembn Adnbm³
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{]hr¯n 4.3 Rm³ sN¿p¶p

IqSpXembn Adnbm³

AWpkwJybpsSbpw {Zhyam\kwJy 
bpsSbpw {]Xn\n[oIcWw

	 {]XoI¯nsâ apIfnepÅ kwJy 
(Super Script) {Zhyam\kwJysb {]Xn\n 
[oIcn¡p¶p.

{]XoI¯nsâ XmsgbpÅ kwJy 
(Subscript) AWp kwJysb {]Xn\n[o 
Icn¡p¶p.

DZmlcWambn,

ss\{SPsâ AWpkwJy 7

ss\{SPsâ {Zhyam\kwJy 14

{]Xn\n[oIcn¡p¶ hn[w :    
7  N 

enYnb¯nsâ sFtkmtSm¸pIÄ

t{]mt«m¬

\yqt{Sm¬ Li3
7

Li3
6

t¢mdnsâ AWp{Zhyam\w ̀ n¶kwJybmWv. 

t¢mdn³ - 35 - 75% AS§nbncn¡p¶p.

t¢mdn³ - 37 - 25% AS§nbncn¡p¶p.

t¢mdnsâ icmicn AWp{Zhyam\w.

}{ }{75
100

25
100

x35 x37+ = 35.5

Hcp aqeI¯nsâ hnhn[ Øe§fnÂ\n 
¶pw tiJcn¡s¸« amXrIIfpsS AWp 
{Zhyam\w hyXymks¸Sp¶p F¶ \nco 
£Ww Atacn¡³ imkv{XÚ\mb T.W. 
dn¨mÀUns\ \bn¨Xv hnkvabIcamb Hcp 
hkvXpXbnte¡mWv. CXv Hcp aqeI¯nsâ 
FÃm AWp¡fpw IrXyambpw Htc t]m 
sebÃ F¶v \nÀt±in¡pIbp≠mbn. Hcp 
aqeI¯nsâ FÃm AWp¡fpsSbpw cmk 
KpW§Ä Htct]msebmsW¶pÅXv 
hyàamWv. F¶mÂ Ah AhbpsS 
{Zhyam\§fnÂ hyXymks¸Smw.

hyXykvX {Zhyam\ kwJyIfpw F¶mÂ 
Htc AWpkwJybpw DÅ Hcp aqeI¯nsâ 
AWp¡fmWv sFtkmtSm¸pIÄ.

sFtkmtSm¸pIfpsS (kakvYm\ob 
§fpsS) khntijXIÄ

ff�Hcp aqeI¯nsâ sFtkmtSm¸pIÄ 
{Zhyam\kwJyIfnÂ am{Xw hyXymk 
s¸Sp¶p.
ff\yqt{SmWpIfpsS F®¯nepÅ hy 
XymkamWv {Zhyam\ kwJybnse hy 
Xymk¯n\p ImcWw.
ffHcp aqeI¯nsâ sFtkmtSm¸pIÄ¡v 
Htc cmkKpW§fmWpÅXv.
ffF¶ncp¶mepw sFtkmtSm¸pIfpsS 
`uXnI KpW§fnÂ hyXymk§Ä {i 
²bnÂs¸«n«p≠v.
ffsFtkmtSm¸pIfpÅ aqeI§Ä `n¶ 
cq]¯nepÅ AWp{Zhyam\w ImWn 
¡p¶p.

Xmsg X¶ncn¡p¶ ]«nI ]qÀ n̄bm¡pI.

aqeI§Ä
AWp 

kwJy

t{]mt«m
WpIfpsS 

F®w

t_mtäm¬ 5

tkmUnbw 11

t^mkv̂ dkva 15

\ntbm¬ 10

CeIvt{Sm
WpIfpsS 

F®w

{]hr¯n 4.4 Rm³ sN¿p¶p
X¶n«pÅhbnÂ GsXms¡ aqeI§Ä 

¡mWv Xpey F®w \yqt{SmWpIÄ DÅXv 

F¶v Rm³ I≠p]nSn¡mw.

1. enYnbw 	 -  	 3 Li                     

2. ImÀ_¬  	 - 	 6 C 	                      

3. ss\{SP³ 	 - 	 7 N 
4. s_dnenbw	 -	 4 Be                    

5. HmIvknP³	 - 	 8 O 

7

12

14

8

16

14

4.8. kakvYm\ob§Ä (sFtkmtSm̧ pIÄ)

{]hr¯n 4.5 Rm³ sN¿p¶p

(i) �sFtkmtSm¸pIfnepÅ \yqt{Sm 
WpIfpsS F®w \n§Ä¡v IW 
¡m¡m³ Ignbptam. 

   (a)  1H,  1H,  1H
         (b) 17Cl,  17Cl

(ii)  CXnÂ\n¶pw \n§Ä F´mWv 	
	 A\pam\n¡p¶Xv? 

1 2 3 35 37
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sFtkmtSm¸pIfpsS D]tbmK§Ä
ff �sshZyimkv{X cwK v̄ [mcmfw sFtkm 
tSm¸pIÄ D]tbmKn¡p¶p.

ff hnfÀ¨bpsS (A\oanb) NnInÕbv¡v 
Ccp¼v - 59 F¶ sFtkmtSm v̧ D]
tbmKn¡p¶p.

4.9. �AWp¡fnse CeIvt{Sm¬ hn\ymkw
t{]mt«mWpIfpw \yqt{SmWpIfpw 

AS§nbn«pÅ [\NmÀÖpÅ, Hcp 
AWptI{µw DÄs¡m≠XmWv AWpsh¶v 
Adnbmhp¶XmWv. EWNmÀÖpÅ CeIv 
t{SmWpIÄ AWptI{µ¯n\p NpäpapÅ 
Hcp Iq«w hr¯mImc ]mXIfnÂ (set 
orbits) Øncambn Npäns¡m≠ncn¡p¶p. 
AWptI{µ¯n\v Gähpw ASp¯pÅ 
hr¯mImc ]mXbnÂ\n¶pw XpS§n 
CeIvt{SmWpIfpsS hr¯mImc ]mX 
IÄ¡v (HmÀ_näpIÄ) 1, 2, 3 F¶n§s\ 
kwJyIÄ \ÂInbncn¡p¶p. \oÂkv 
t_mÀ \nÀt±in¨ AWpamXrIbnÂ {]
kvXmhn¨ncn¡p¶Xpt]mse, Cu HmÀ_n 
äpIsf K, L, M, N sjÃpIÄ F¶pw hnfn 
¡mhp¶XmWv.

	 Hcp HmÀ_nänÂ DÄImÅn¡mhp¶ 
]camh[n CeIvt{SmWpIfpsS F®w 2n2 

BIp¶p. ChnsS 'n' F¶Xv hr¯mImc    
]mXbpsS kwJy (HmÀ_näv \¼À) B 
Ip¶p.

t{]m«nbw AWp 
(km[mcW ssl{UP³)

CeIvt{Sm¬

t{]mt«m¬

\yqt{Sm¬

Uyqäodnbw AWp 
(L\ ssl{UP³)

{Sänbw AWp 
(tdUntbm BÎnhXbpÅ 

ssl{UP³)

{]hr¯n 4.6 Rm³ sN¿p¶p

t{_man³ F¶ aqeI¯n\v Xmsg 
X¶ncn¡p¶ sFtkmtSm¸pIÄ 
D≠v. t{_man³ 79 (49.7%) Dw t{_m 
an³ 81 (50.3%) t{_mansâ icmicn 
AWp{Zhyam\w \n§Ä¡v IW¡m 
¡m\mIptam?

aqeIw sFtkmtSm v̧ {]Xn\n[nIcWw

ssl{UP³ t{]m«nbw

Uyqäodnbw

{Snänbw

 1H
   

 1H
  (AsÃ¦nÂ)  

 1D

 1H
  (AsÃ¦nÂ) 

 1T

t¢mdn³ t¢mdn³ - 35
t¢mdn³ - 37

   17cl

   17cl

ImÀ_¬ ImÀ_¬ - 12

ImÀ_¬ -14
     6C

     6C

bptd\nbw bptd\nbw- 235
bptd\nbw-238

    92U

    92U

1

2

2

3

35

12

235

3

37

14

238

ssl{UPsâ sFtkmtSm¸pIÄ

{]hr¯n 4.7 Rm³ sN¿p¶p

X¶n«pÅ  icmicn AWp{Zhyam\§fnÂ  
\n¶pw  Gähpw Ipdª F®w  
sFtkmtSm¸pIÄ  ImWp¶ aqeIw 
Rm³ I≠p]nSn¡p¶p. 

ff t¢mdn³ 35.5
ff ssl{UP³ 1.008

ff HmIvknP³ 16.0 

ff tKmbnädnsâ NnInXvkbv¡v (ssX 
tdmbvUv {KÙnbpsS ho¡w) Atbm 
Un³ - 131 F¶ sFtkmtSm v̧ D]tbm 
Kn¡p¶p.

ff AÀ_pZ NnInÕbv¡v tIm_mÄ«v - 60 
F¶ sFtkmtSm v̧ D]tbmKn¡p¶p.

ff t\{XNnInÕbv¡v t^mkv̂ dkv - 32 
F¶ sFtkmtSm v̧ D]tbmKn¡p¶p.

ff akvXnjvI¯nsâ kq£vaamb ]cn 
tim[\bv¡v (scan) ImÀ_¬ - 11 F¶ 
sFtkmtSm v̧ D]tbmKn¡p¶p.

sjÂ \¼À

(DuÀÖ\ne)

]camh[n 

DÄs¡mÅn¡mhp¶ 

CeIvt{SmWpIfpsS F®w 
H¶mas¯ sjÂ  (K) 2(12) = 2

c≠mas¯ sjÂ (L) 2(22) = 8

aq¶mas¯ sjÂ (M) 2(32) = 18

\memas¯ sjÂ (N) 2(42) = 32
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-

CeIvt{Sm¬ hn\ymkw FgpXWsa¦nÂ 
sjÃpIfpsS {]n³kņ Â Izm≠w \¼À 
(Principal quantum number) XoÀ¨bmbpw 
Adnªncnt¡≠XmWv. Cu kwJy (Principal 
quantum Number) HcWphnÂ ImWp¶ HmÀ_n 
äpIfpsS F®s¯ hniZoIcn¡p¶p.

\ap¡v tkmUnbw AWphns\ ]cnKWn 
¡mw.

tkmUnb n̄sâ AWpkwJy = tkmUn 
b n̄epÅ CeIvt{SmWpIfpsS BsI 
F®w = 11

HmÀ_näv {]ImcapÅ CeIv{SmWpIfpsS 
hn\ymkw (hnXcWw)

HmÀ_näv	   CeIvt{SmWpIfpsS F®w

1. (K- sjÂ)     2n2 =2x12=2 CeIvt{SmWpIÄ

2. (L- sjÂ)     2n2 =2x22=8 CeIvt{SmWpIÄ

3.  (M- sjÂ)  Ahtijn¡p¶Xv =1 CeIvt{Sm¬

tkmUnb¯nsâ CeIvt{Sm¬ hn\ymkw 
2, 8, 1 F¶mIp¶p.
tkmUnbw AWp

BZys¯ HmÀ_näv \ndbv¡s¸«Xn\p 
tijw am{Xta cmas¯ HmÀ_näv \ndbm³ 
XpS§pIbpÅq F¶v CXnÂ\n¶pw a\
Ênem¡mhp¶XmWv.

c≠mas¯ HmÀ_näv \ndªXn\p 
tijw am{Xta aq¶mas¯ HmÀ_näv \n 
dbm³ XpS§pIbpÅq. F¶mÂ aq¶m 
as¯ HmÀ_näv apgph\mbn \ndbp¶Xn\p 
ap¼pXs¶ \m emas¯ HmÀ_näv \ndbm³ 
Bcw`n¡p¶p. CXn\pImcWambpÅXv 
Izm≠w \¼cpIÄ F¶ BibamWv.

C{]Imcw AWptI{µ¯n\p Npäpw 
CeIvt{SmWpIÄ {IaoIcn¡s¸«ncn¡p¶ 
coXnsbbmWv CeIvt{Sm¬ hn\ymkw 
AsÃ¦nÂ CeIvt{Sm¬ LS\ F¶ ]
Zw {]Xn]mZn¡p¶Xv. an¡hmdpapÅ 
FÃm aqeI§fpsSbpw AhbpsS kw 
bpà§fpsSbpw KpW§Ä AhbpsS 
CeIvt{SmW¬ hn\ymk§sf B{ibn 
¨ncn¡p¶p.

Nne aqeI§fpw AhbpsS CeIv 
t{Sm¬ hn\ymk§fpw

1

2

3

4

5

6

2,3

2,2

2,1

2

1

2,4

(H)

(He)

(Li)

(Be)

(B)

(C)

aqeIw

ssl{UP³

loenbw

enYnbw

s_dnenbw

t_mtdm¬

ImÀ_¬

CeIvt{Sm¬ 

]pÅnLS\

A
W

pk
wJ

y

C
e

I
vt
{S

m¬
 

h
n\

ym
k

w

-

- -

-

-

-

-

- -

-

-

11p 
12n
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13

14

15

16

17

18

2,8,7

2,8,6

2,8,5

2,8,4

2,8,3

2,8,8

(Al)

(Si)

(P)

(S)

(Cl)

(Ar)

aqeIwaqeIw

Aepan\nbwss\{SP³

knent¡m¬HmIvknP³

t^mkv^dkv^vfqdn³

kÄ^À\ntbm¬

t¢mdn³tkmUnbw

BÀK¬saKv\ojyw

CeIvt{Sm¬ 

]pÅnLS\
CeIvt{Sm¬ 

]pÅnLS\

A
W

pk
wJ

y

A
W

pk
wJ

y

C
e

I
vt
{S

m¬
 

h
n\

ym
k

w

C
e

I
vt
{S

m¬
 

h
n\

ym
k

w

7

8

9

10

11

12

2,8,1

2,8

2,7

2,6

2,5

2,8,2

(N)

(O)

(F)

(Ne)

(Na)

(Mg)

Nne aqeI§fpw AhbpsS CeIvt{Sm¬ hn\ymk§fpw
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{]hr¯n 4.9

{]hr¯n 4.8 Rm³ sN¿p¶p

aqeIw
AWp

kwJy

CeIvt{Sm¬ 

hn\ymkw
K L M

enYnbw 3
t_mtdm¬ 5
^vfqdn³ 9
saKv\ojyw 12
t^mkv^dkv 15

4.9.1. �kwtbmPI CeIvt{SmWpIfpw 
kwtbmPIXbpw

HcWphnsâ _mlyXa DuÀÖ\n 
ebnÂ (HmÀ_näv) ImWp¶ CeIvt{Sm 
WpIÄ¡mWv cmk_Ô\¯nÂ 
]s¦Sp¡m³ km[n¡p¶Xv. Cu 
CeIvt{SmWpIsf kwtbmPI CeIv 
t{SmWpIÄ F¶v ]cmaÀin¡mw. 

Hcp AWphnsâ Gähpw ]pd¯pÅ    
(_mlyß) sjÃns\ AsÃ¦nÂ HmÀ_n 
äns\ kwtbmPIsjÂ AsÃ¦nÂ kw 
tbmPI HmÀ_näv F¶p]dbp¶p. _mly 
sjÃnÂ ImWp¶ CeIvt{SmWpIsf 
kwtbmPI CeIvt{SmWpIÄ F¶p]
dbp¶p.

	 kwtbmPI CeIvt{SmWpIsf {]
Xn\n[oIcn¡p¶ kwJy aqeI¯nsâ 
kwtbmPIX IW¡m¡p¶Xn\v D]tbm 
Kn¡p¶p. aqeI§fpsS kwtbmPn¡m      
\pÅ Ignhns\ AXnsâ kwtbmPX 
F¶v IcpXmhp¶XmWv.

CeIvt{Sm¬ hn\ymkw Rm³ FgpXmw.

DZmlcWklnXapÅ hniZoIcWw

enYnb¯nsâ (AWpkwJy - 3) 
CeIvt{Sm¬ hnXcWw

	 (n = 1) K sjÂ 2 (CeIvt{Sm¬)
	 (n = 2) L sjÂ 1 (Ahtijn¡p¶ 	

				      CeIvt{Sm¬)
	 _mlyXasjÂ  ‘L’ BIp¶p. 
	 kwtbmPI CeIvt{Sm¬ = 1

	enYnb¯nsâ kwtbmPIX = 1
_mlyß sjÃnepÅ CeIvt{Sm 

WpIfpsS F®w ]camh[n DÄs¡m 
Ån¡mhp¶ CeIvt{SmWp IfpsS 
F®¯nt\mSv (L sjÃn\v 8 F¶ 
t]mse) hfsc ASp¯msW¦nÂ, 
kwtbmPI CeIvt{SmWpIfpsS F®w 
I≠p]nSn¡p¶Xn\v ]camh[n DÄs¡m 
Ån¡mhp¶ CeIvt{SmWpIfpsS F® 
amb 8 - Â \n¶pw kwtbmPI CeIv 
t{SmWpIfpsS F®w Ipdbvt¡≠­
XmWv.  

kwtbmPI CeIvt{SmWpIsf IW¡m¡n kwtbmPIX I≠p]nSn¡pI.

aqeIw AWpkwJy
kwtbmPI 

CeIvt{SmWpIÄ
kwtbmPIX

ssl{UP³ 1

t_mtdm¬ 5

ImÀ_¬ 6

saKv\ojyw 12

Aepan\nbw 13

Rm³ sN¿p¶p

kwtbmPIX = 8 - kwtbmPI 	
			        CeIvt{SmWpIÄ

n  sjÂ CeIvt{SmWpIÄ

1 K 2

2 L 7

DZmlcWambn ^vfqdnsâ (AWp 

kwIy : 9) CeIvt{Sm¬ hn\ymkw

_mlysjÃn\v 7 CeIvt{SmWpIÄ 
F¶Xv ]camh[n Ignhmb 8 \v hfsc 
ASp¯mWv. AXn\mÂ

kwtbmPIX  =  (8 - 7)  = 1
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amXrIm aqey\nÀ®bw  

hn`mKw - A
icnbmb D¯cw sXcsªSp¡pI.

1. 	Hcp HmÀ_nänÂ DÄs¡mÅn¡mhp¶ BsI Cet{ÎmWpIfpsS F®w 

2n2(n=1,2,3,.............) F¶ kq{Xw \ÂIp¶p. H¶mas¯ DuÀÖ\nebnÂ DÄs¡mÅn 

¡mhp¶ ]camh[n Cet{ÎmWpIfpsS F®w ________ BIp¶p. (8, 2, 18)

2. tKmÄUvkväo³ t{]mt«mWpIÄ I≠p]nSn¨p. AXv AWptI{µ¯nÂ ImWs¸Sp¶p. 

t{]mt«mWpIÄ¡v ________ NmÀÖmWv ([\, EW, DZmko\)

3. 	Hcp D] AWpIWw AWptI{µ¯n\p Npäpw HmÀ_näpIfnÂ Npänhcp¶p. AXn\v 

EWNmÀÖmWpÅXv. Cu IWw I≠p]nSn¨Xv sP.sP. tXmwkWmWv. B IWamWv 

________ (t{]mt«m¬, \yqt{Sm¬, CeIvt{Sm¬)

4. 	3Li epÅ \yqt{SmWpIfpsS F®w 4 BWv. 8O aqeI¯nepÅ \yqt{SmWpIfpsS 

F®w ________ BWv. (8, 7,6)

5. 	HcWphnsâ AWp tI{µ¯n\v c≠v LSI§fp≠v. AhbmWv t{]mt«mWpIfpw 

________ Ifpw (t]mknt{Sm¬, \yqt{Sm¬, CeIvt{Sm¬)

6. AWptI{µ¯nÂ ImWp¶ t{]mt«mWpIfpsSbpw \yqt{SmWpIfpsSbpw BsI 

XpIsb {Zhyam\ kwJy F¶v ]dbp¶p. X¶n«pÅ aqeI¯nse t{]mt«mWpIfpsS 

F®w I≠p]nSn¡pI. (11, 23,12)

aqeIw {Zhyam\ kwJy t{]mt«mWpIfpsS F®w \yqt{SmWpIfpsS F®w

tkmUnbw (Na) 23 ? 12

16

35

35 

7

7. 	 17Cl sâ AWpkwJy, {Zhyam\ kwJy F¶nh bYm{Iaw 17 Dw 35 Dw BIp¶p. 

AXneS§nbn«pÅ t{]mt«mWpIfpsS F®w ________ BIp¶p. (17, 35, 18)

8. 	tKmbnädnsâ NnInÕbv¡mbn _____________ sFtkmtSm¸v D]tbmKn¡p¶p.                

AsbmUn³ - 131, t^mkv^dÊv - 32, Ccp¼v - 59)
9. 	^vfqdnsâ CeIvt{Sm¬ hn\ymkw 2.7 F¶mIp¶p. ^vfqdnsâ kwtbmPIX 

________ BIp¶p. (7, 2, 1)

10. tkmUnb¯nsâ CeIvt{Sm¬ hn\ymkw 2, 8, 1 F¶mIp¶p. tkmUnb¯nsâ kw 

tbmPIX ________ BIp¶p. (2, 8,1)

11. 	FÃm AWp¡fnepw Xpey F®w t{]mt«mWpIfpw CeIv{SmWpIfpw D≠v. Ch 

c≠pw hn]coX NmÀÖv DÅhbmWv. \yqt{Sm¬ sshZypX]cambn DZmko\amWv. 

AWp hnsâ {]IrXw ________ BIp¶p.

	 ([\mXvaIw, EWmXvaIw, DZmko\w)

12. icntbm sXtäm F¶v {]kvXmhn¡pI. sXämb {]kvXmh\Isf icnsN¿pI.

	 a. aqeI§fpsSbpw AhbpsS LSI§fpsSbpw an¡hmdpapÅ KpW§sfÃmw  	

  AhbpsS {Zhyam\ kwJysb B{ibn¨ncn¡p¶p.

	 b. 17Cl sâ kwtbmPIX 7 BWv

	 c. L sjÃnÂ ImWs¸Sp¶ BsI CeIvt{SmWpIfpsS F®w 8 Bbncn¡pw.
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hn`mKw - B
1. 	 HcWphnepÅ CeIv{SmWpIÄ AWptI{µ¯n\pNpäpw Øncamb hr¯mImc ]mX 

IfnÂ Npäns¡m≠ncn¡p¶p.

		  a) BcmWv Cu {]kvXmh\ \S¯nbXv?

		  b) Cu hr¯mImcamb ]mXbpsS t]sc´mWv?

2.	     N sâ  K-sjÃnÂ  2 CeIvt{SmWpIfp≠v. F¦nÂ L-sjÃnÂ F{X CeIvt{SmWpIfmWpÅXv?

3. 	    X hmXI cq]¯nepÅ Hcp aqeIamWv. CXnsâ AWpkwJy 17 BWv. {Zhyam\ 

kwJy 35 BWv. CXnepÅ CeIvt{SmWpIÄ, t{]mt«mWpIÄ \yqt{SmWpIÄ 

F¶nhbpsS F®w I≠p]nSn¡pI.

4. 	[mcmfw sFtkmtSm¸pIÄ sshZyimkv{XcwK¯v D]tbmKn¡p¶p≠v.

		  a) hnfÀ¨bpsS NnInÕbv¡mbn D]tbmKn¡p¶ sFtkmtSm¸v GXmWv?

		  b) t\{X NnInXvkbv¡mbn GXv sFtkmtSm¸mWv D]tbmKn¡p¶Xv?

5. 	Xmsg X¶n«pÅ aqeI§fpsS CeIvt{Sm¬ hn\ymkw FgpXpI.

aqeIw AWpkwJy
CeIvt{Sm¬ hn\ymkw

K L M

t_mtdm¬

saKv\ojyw
5

12
2
-

-
8

-
-

6. 	kwtbmPI CeIvt{SmWpIfpw kwtbmPIXbpw I≠p]nSn¡pI.

aqeIw AWpkwJy kwtbmPI CeIvt{Sm¬ kwtbmPIX

ImÀ_¬

Aepan\nbw
6(2,4)

13 (2,8,3)   

7. 	Xmsg X¶ncnbv¡p¶ aqeI§fpsS (a) {Zhyam\ kwJy (b) AWpkwJy (c) t{]mt«mWp 
IfpsS F®w (d) CeIvt{SmWpIfpsS F®w (e) \yt{SmWpIfpsS F®w F¶nh I≠p 
]nSn¡pI.  

	   2 He,  3 Li,  5 B,  6C, 13Al
8. 	Xmsg sImSp¯n«pÅ bptd\nbw sFtkmtSm¸ns\ Ipdn¨pÅ ]«nI ]IÀ¯n 

AXnÂ hn«pt]mbn«pÅ hnhc§Ä tNÀ¯v ]«nI ]qÀ¯nbm¡pI.

4 7 10 12 27

	 d. 	 Hcp aqeI¯nsâ sFtkmtSm¸pIÄ¡v Htc cmkKpW§fmbncn¡pw.

	 e. 	 [\NmÀÖpÅ t{]mt«mWpIÄ¡nSbnepÅ hnIÀjW _es¯ 			 

	 CeIvt{SmWpIÄ Ipdbv¡p¶p.

	 f. 	 AWp tI{µ¯nsâ ØncX \yqt{Sm¬ t{]mt«m¬ A\p]mX¯nÂ\n¶v \nÀ 	

	 ®bn¡mhp¶XmWv.

	 g. 	 Hcp CeIvt{Sm¬ DbÀ¶ DuÀÖ \nebnÂ\n¶v Xmgv¶ DuÀÖ \nebn 		

     tebv¡v Xncn¨phcpt¼mÄ AXv DuÀÖw BKncWw sN¿p¶p.

	 h. 	 HmÀ_nänsâ hen¸w Ipdbp¶Xn\\pkcn¨v HmÀ_nänsâ DuÀÖhpw Ipdbp¶p.

	 i. 	 \oÂkv t_mdnsâ AWpamXrIbv¡v AWp¡fpsS ØncXbv¡v hniZoIc		

	 Ww \ÂIm\mbnÃ.

	 j.	  t_mdnsâ kn²m´w Izm≠w sa¡m\nIvkv F¶dnbs¸Sp¶ B[p\nI 		

	 `uXnI imkv{X¯n\v ASn¯dbmbn XoÀ¶p.

7

 14

17

35
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sFtkmtSm¸v {]XoIw
t{]mt«mWp 

IfpsS 
F®w

\yqt{Sm
WpIfpsS 

F®w

CeIvt{SmWp
IfpsS 
F®w

bptd\nbw- 235 235 
92U

92 143 92

bptd\nbw- 238 92
9. 	 Xmsg sImSp¯n«pÅ ]«nIbnÂ hn«pt]mbn«pÅ hnhc§Ä FgpXn tNÀ¯v ]«nI ]qÀ 

¯oIcn¡pI.

khntijXIÄ t{]mt«mWpIÄ CeIvt{SmWpIÄ \yqt{SmWpIÄ

{Zhyam\w

NmÀÖv

AWphnepÅ Øm\w

I≠p]nSn¨Xv

10. ]«nI ]qÀ¯oIcn¡pI.

11. CeIvt{SmWpIÄ, \yqt{SmWpIÄ t{]mt«mWpIÄ F¶nhbpÄs¸Sp¯n 

ssl{UPsâ kaØm\ob§fpsS Nn{Xw hcbv¡pI.

12. Xmsg sImSp¯n«pÅ Hmtcm kaØm\ob¯nepapÅ \yqt{SmWpIfpsS F®w 

IW¡m¡pI.

	  a) 		        b)		        c)		           d)     	          e)

13. Xmsg X¶n«pÅhbpsS CeIvt{Sm¬ hn\ymkw hc¡pI.

	 a) 			        b)		         c)

14. X,Y, F¶o c≠v C\w AWptI{µ¯nsâ kwcN\ Xmsg X¶ncn¡p¶p. X, Y 
F¶nhbpsS AWpkwJy, {Zhyam\kwJy F¶nh \ÂIpI. Cu c≠v C\§fpw 
X½nepÅ _Ôsa´mWv. Ch GXv aqeIw AYhm aqeI§sf {]Xn\n[m\w 
sN¿p¶p?

					     X	 Y
	 t{]mt«mWpIÄ		  6	 6

	 \yqt{SmWpIÄ		  6	 8

{Ia 
\¼À sjÂ \¼À

DÄs¡mÅn¡mhp¶ ]camh[n 
CeIvt{SmWpIfpsS F®w

1. H¶mas¯ sjÂ (K)
2. c≠mas¯ sjÂ (L)

3. aq¶mas¯ sjÂ (M)

4 \memas¯ sjÂ (N)

a. H¶mas¯ sjÂ (K)     -
b. c≠mas¯ sjÂ (L)         -
c. aq¶mas¯ sjÂ (M)   -

d. \memas¯ sjÂ (N)   -

 14
 6C

 81

 35Br
 238
 92U

 7
 3Li

 27
 13Ai

37
17Cl

35
17Cl

16
8O
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hn`mKw - C
1. ]qÀ¯oIcn¨ HmÀ_näpItfmSpIqSnb aqeI§fpsS t]cp]dbpI.

aqeIw AWpkwJy CeIvt{SmWpIfpsS hn\ymkw

aqeIw 7

\ntbm¬ 10

saKv\ojyw 12

kÄ^À 16

BÀtKm¬ 18

2. hkvXpXIsf KpW§fpambn XmcXays¸Sp¯pI.

(i) Hcp AWphnse Gähpw km{µX IqSnb `mKw kwtbmPIX

(ii) NmÀÖnÃm¯ IWw AWpkwJy

(iii) _mlyXa HmÀ_näv AWptI{µw

(iv) _mlyXa HmÀ_nänse CeIvt{SmWpIfpsS F®w kwtbmPI sjÂ

(v) t{]mt«mWpIfpsS F®w \yqt{Sm¬

t{]mt«m¬

3. 	K, L, M F¶o sjÃpIfnÂ DÄs¡mÅn¡m\mhp¶ ]camh[n CeIvt{SmWpIfpsS 

F®w F{XbmWv?

4. 	Hcp AWphnse ASnØm\IW§Ä GsXms¡bmWv? FÃm D]IW§fpsSbpw 

t]cp]dbpI.

5. 	kaØm\ob§Ä F¶mse´mWv? ssl{UPsâ kaØm\ob§Ä hcbv¡pI.

6. 	F´mWv BÂ^m IW§Ä? HcWphnsâ AWptI{µ¯nsâ I≠p]nSn¯¯n\v 

Ah F{]Imcw {]tbmP\s¸Sp¶p?

7. 	dq^Àt^mUnsâ AWpamXrIsb¡pdn¨pÅ Bibw Npcp¡nsbgpXpI.

8. 	dq^Àt^mUnsâ AWpamXrIbpsS ]cnanXnIÄ FgpXpI. 

	 AWpkwJy	 ___        ___
	 {Zhyam\kwJy	 ___        ___

15.         F¶ {]XoI¯nÂ\n¶pw Xmsg X¶n«pÅh {]kvXmhn¡pI.

	 a. tkmUnb¯nsâ {Zhyam\ kwJy_____________.
	 b. tkmUnb¯nsâ AWpkwJy ____________ .
	 c. CeIvt{Sm¬ hn\ymkw _____________
	 d. t{]mt«mWpIfpsS F®w _____________.
	 e. \yqt{SmWpIfpsS F®w _____________ .

23
11Na
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9. 	t_mdnsâ AWpamXrIsb¡pdn¨pÅ {]kvXmh\IÄ FgpXpI.

10. \yqt{SmWnsâ I≠p]nSn¯¯ns\¡pdn¨v ]co£W cq]¯nepÅ Hcp sXfnhv 
\Â IpI.

11. 	aqeI§fpsS HmÀ_näp {]ImcapÅ CeIv{Sm¬ hn\ymkw FgpXpI.

	 i. ImÀ_¬ (AWpkwJy 6)

	 ii. ^vfqdn³ (AWpkwJy 9)

	 iii. saKv\ojyw (AWpkwJy 12)

	 iv. t^mkv^dÊv (AWpkwJy 15)

	 v. BÀtKm¬ (AWpkwJy 18)

12. imkv{XÚ³amcpsS t]cp]dbpI.

	 a.  FsXmcp ]ZmÀ°¯nsebpw km²yamb Gähpw sNdnb IWnI AWphmsW 	
   ¶pÅ Bibw _________ {]kvXmhn¨p.

	 b. t\cnb kzÀ®¯InSneqsS BÂ^m IW§sf IS¯nhn«v ]co£Ww \S¯n, 	
AWphnsâ tI{µ¯nÂ [\NmÀÖv Ds≠¶ \nKa\¯nÂ F¯nb imkv{XÚ 
\mWv _________

	 c.  _________ t{]mt«mWpIÄ I≠p]nSn¨p.

	 d.  _________ AWphnepÅ \yqt{SmWpIsf I≠p]nSn¨p.

	 e. AWptI{µ¯n\p Npäpambn \nÝnXamb hr¯mImc ]mXIfneqsS CeIvt{Sm 	
    WpIÄ AWp tI{µs¯ Npäp¶p F¶v AWpamXrIsb _________ ]cnjv¡cn¨p.

13. XmsgbpÅhbv¡v t]cv ]dbpI.

	 a. AWptI{µ¯nÂ BsIbpÅ t{]mt«mWpIfpsS F®w.	

	 b. Hcp aqeI¯nsâ AWphnse AWptI{µ¯nÂ ImWs¸Sp¶ t{]m 			 
   t«mWpIfpsSbpw \yqt{SmWpIfpsSbpw BsI F®w.

	 c. Htc AWpkwJybpw hyXykvX {Zhyam\ kwJyIfpw DÅ Hcp aqeI¯nsâ 	
   AWp¡Ä.

	 d. 18 CeIvt{SmWpIsf DÄs¡mÅn¡m\mIp¶ sjÂ.

	 e. _mlyXa DuÀÖ\nebnepÅ CeIvt{SmWpIfpsS F®w.

14. ]«nI ]qÀ¯nbm¡pI.

\¼À
{Zhyam\

kwJy(A)
AWp

kwJy(Z)
t{]m 

t«m¬

CeIv

t{Sm¬
\yqt{Sm¬

CeIvt{Sm¬ 

hn\ymkw

1. 7 3 - - - -
2. 14 - - 7 7 -

3. - 8 - - 8 -

4. - - 11 - 12 -

5. 19 9 - 9 - -
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15. D]tbmKn¡p¶ sFtkmtSm¸pIfpsS t]cp]dbpI.

	 a)  hnfÀ¨bpsS NnInXvkbv¡v _________
	 b)  AÀ_pZ NnInXvkbv¡v _________
	 c)  t\{XNnInXvkbv¡v _________
	 d)  akvXnjvI¯nsâ kq£va ]cntim[\bv¡v _________
	 e) tKmbnädnsâ NnInÕbv¡v

16.                    ChbpsS CeIvt{Sm¬ hn\ymkw hcbv¡pI.

17. dq^Àt^mUnsâ ]co£Ws¯¡pdn¨v Xmsg sImSp¯n«pÅ GXv {]kvXmh\/{]

kvXmh\IfmWv icnbmbn«Ãm¯Xv?

	 a)  kzÀ®¯nsâ Hcp t\À¯ teml¯InSns\ BÂ^m IWnIIÄ D]tbmKn v̈ 	

	 CSn¸n¨p.

	 b)  `qcn`mKw BÂ^mIW§fpw XInSneqsS _m[IanÃmsX t\ÀtcJm]Y¯nÂ 	

	 IS¶pt]mbn.

	 c)  kzÀ®¯nsâ AWphnÂ `qcn`mKhpw iq\yØetam AXsÃ¦nÂ hfsc I\w 	

	 Ipdª aäp IWnIItfm \ndªncn¡p¶p.

	 d)  hfsc Ipd¨v BÂ^m IW§Ä am{Xw icmicn 900 tImWnÂ hyXnNen¨p.

	 e)  A]qÀÆw Nneh am{Xw AWp tI{µ¯nÂ t\cn«v X«n 1800 tImWnÂ Xncn¨ph¶p.

18. dp^Àt^mUnsâ AWpamXrIsb ASnØm\am¡n Xmsg X¶n«pÅ {]kvXmh\

Isf ]qÀ¯oIcn¡pI.

	 a)  HcWphnse t{]mt«mWpIsfbpw \yqt{SmWpIsfbpw AXnsâ _________Â 	

   tI{µoIcn¨ncn¡p¶p.

	 b)  AWphnsâ _______ Hcp hfsc _______ AWp tI{µw D≠v.

	 c)  AWphnsâ apgph³ {Zhyam\hpw _________ sâ {Zhyam\amWv.

	 d)  AWptI{µw _______ IfmÂ Npäs¸«ncn¡p¶p. ChbpsS F®w _______ 	       	
    F®¯n\p XpeyamWv. Ch AWptI{µs¯ Npän Id§ns¡mncn¡p¶p.

	 e) AWptI{µ¯n\v [\NmÀÖmWv. AXnÂ _________ NmÀÖpÅ IW§Ä 	

    _________ bncn¡p¶Xn\memWv.

3Li, 6C, 8O, 7N
7 12 16 14

Adnhv \nÀ®bn¡p¶Xn\pÅ {]hÀ¯\§Ä

1. eLp {]_Ôw

e£yw: AWptI{µ¯nepÅ \yqt{SmWpIfpsS ]¦ns\¡pdn¨v hnZymÀ°nIÄ¡v a\	

	   Ênem¡n sImSp¡p¶Xn\mbn.

		    a.  sNdnb AWp¡fnÂ t{]mt«mWpIfpw \yqt{SmWpIfpw Xpey F®¯nÂ 	

	      ImWp¶p.

		    b.  `mcapÅ AWp¡fnÂ ChbpsS F®w kaaÃ. ImcW§Ä \ÂIpI.

2. t{]mPÎv

e£yw: AWphnsâ Hcp amXrI D≠m¡p¶Xn\v

	 e`yamb hkvXp¡Ä D]tbmKn¨v AWphnsâ Hcp amXrI \nÀ½n¡pI. \n§fpsS 

amXrIbnÂ sjÃpIfpsS F®hpw Hmtcm sjÃpIfnsebpw CeIvt{SmWpIfpsS 

F®hpw IrXyambncn¡Ww. CeIvt{SmWpIsfbpw t{]mt«mWpIsfbpw \yqt{Sm 

WpIsfbpw {]Xn\n[oIcn¡m³ hyXykvX \nd§Ä D]tbmKn¡pI. (\n§fpsS 

Cã¯n\\pkcn¨v GsX¦nepw Hcp AWp XncsªSp¡pI)
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3. kwhmZw

e£yw: dp^Àt^mUnsâbpw \oÂkvt_mdnsâbpw AWpamXrIIÄ X½nepÅ 		

	   kmayXIfpw hyXymk§fpw hnZymÀ°nIÄ¡v I≠p]nSnbv¡m\pXIp¶Xn\v

kmayXIÄ hyXymk§Ä

4. BÂ_w

e£yw: hnZymÀ°nIÄ¡v AWpamXrIIÄ hcbv¡p¶Xn\dnhp≠mIp¶Xn\mbn 		

     UmÄ«¬, tXmwk¬, dq^Àt^mÀUv, \oÂkvt_mÀ F¶nhcpsS AWp 		

      amXrIIÄ hcbv¡pI.

5. 	Hcp AWphnsâ BIrXn F§s\bmbncn¡Wsa¶mWv \n§Ä A\pam\n¡p 

¶Xv? icnbp¯c¯ns\ sXcsªSp¡pI.

	 NXpcw

	 ZoÀLNXpcw

	 hr¯mIrXn

	 tKmfmIrXn

	 ZoLhr¯mIrXn

Book:	   �   Atomic Structure Advanced Inorganic Chemistry - �Satya prakash, GD Tuli  - 
S.Chand & Company Ltd.	

Webliography: http://www.shodor.org
	             http://www.chemguide.co.uk.
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