


sciencetextbook@gmail.com



1.PohPme§fnse sshhn[yw
\n§Ä¡v NpäpapÅ Nnekky§tfbpw 

arK§tfbpw \nco£n¡p. Ahbv¡v Htc 
BIrXnbpw hen¸hpamtWm DÅXv? AÃ, 
Ah BIrXnbnepw hen¸¯nepw, LS\
bnepw hyXymks¸«v ImWp¶p.

\½psS `qan [mcmfw Xc¯nepÅ 
PohPme§sf sIm≠ v \ndªncn¡p¶p. 
sNdnb Aao_ apXÂ henb \oe XnanwKew 
hsc PohnIÄ AhbpsS hen¸¯nÂ 
hyXymks¸Sp¶p. F¦nepw AhbpsS 
icocw PohnX coXn¡\ptbmPyambn cq]m´ 
cs¸«ncn¡p¶p.

1.1 tImiw Pohsâ ASnØm\ LSIw
FÃm PohnIfptSbpw LS\m]chpw 

[À½a]chpamb ASnØm\ am{XbmWv 
tImiw. tImis¯ 1665 Â tdm_À«v lq¡v 
I≠ p]nSn¨p.

XntbmUÀ jzm\pw  tP¡_v                      jvfoV 
\pw 1838 Â tImi kn²m´w AhnjvI 
cn̈ p. tImikn²m´ n̄se {][m\s¸« c ≠v 
ASnØm\ XXz§Ä

1. FÃm PohPme§fpw tImi§fmÂ
\nÀ½nXamWv.

2. ]pXnb tImi§Ä \nehnepÅ
tImi§fnÂ \n¶p am{Xta D ≠mIp¶pÅq.

{]hr¯n 1.1     R§Ä \nco£n¡p¶p

a\pjysâ Ihnfnse tImi§Ä

1.1.1. [À½s¯ ASnØm\      
am¡nbpÅ a\pjytImi§ 
fpsS Xc§Ä

[À½s¯ ASnØm\am¡n tImi 
§fpsS BIrXnbpw hen¸hpw hyXymk
s¸Sp¶p. km[mcWambn tImi§Ä hr¯mIr 
Xnbnepw,tKmfmIrXnbnepw AÞmIrXnbnepw 
ImWp¶p. Nne tImi§Ä \ofapÅXpw c ≠v 
A{K§Ä IqÀ¯XpamWv. AhIoemIrXnbnÂ 
ImWs¸Sp¶p. Nnet¸mÄ tImi§Ä hfsc    

\o≠ pImWp¶p. \mUotImi§Ä AsÃ¦nÂ 
\yqtdmWpIÄ t]mepÅ imJIfmbn ImWp¶p. 
XmsgsImSp¯ncn¡p¶ ]«nI ]eXc¯nepÅ 
tImi§tfbpw AhbpsS BIrXntbbpw 
ImWn¡p¶p.

DZmlcWw:-

tImi§Ä    BIrXn

\mUotImi§Ä \£{Xw

PzmemtImi§Ä Ipgensâ BIrXn

{KÙntImi§Ä kaL\mIrXn

kvIzmakv 
F¸n¯oenbw _lp`pPmIrXn

tImfav\mÀ 
F¸n¯oenbw koen ≠dmIrXn

AÞtImi§Ä ZoÀLtKmfmIrXn

(R.B.C.) AcpW 
càmWp¡Ä

hr¯mIrXn

\mcpIÄ, t]io 
tImi§Ä

\o ≠ BIrXn

 � Hcp F¸n¯oenbÂ tImi¯nsâ 

kvsseUv A²ym]nIbpsS klmb¯mÂ 

R§Ä kq£va ZÀin\nbneqsS ho£n¨p.

 � R§Ä \nco£n¨hsb tcJs¸Sp¯n 

AXnsâ Nn{Xw hc¨p.
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kvIzmakv 

F¸n¯oenbw

kwc£Whpw BIrXnbpw

sImgp¸p 

tImi§Ä

sImgp¸nsâ 

sNdpXpÅnIsf 

IqSpXembn tiJcn¡pI

\mUotImi§Ä \mUo {]tNmZ\§sf 

IS¯pI

AØntImi§Ä Dd¸v

imemI§fpw
tIm¬tImi§fpw

ImgvNbpw \ndhpw 

sNhnbnse 
tIm¢nb
 tImi§Ä

iÐXcwK§sf IS¯pI

{KÙn tImi§Ä {khn¸n¡pI 

1.2 tImimwK§fpsS  LS\bpw 
[À½hpw 

tImimwK§Ä tImi{Zhy am{SnIvknÂ 
ImWs¸Sp¶p. ChbmWv tImi¯nse Poh\
pÅ LSI§Ä. ImcWw tImi§Ä¡pÅnÂ 
BhiyapÅ kab¯v Chbv¡v hfcm\pw 
hÀ²n¡m\papÅ kz`mhap≠ v.

1.2.1. tImimwK§fpw AhbpsS 
[À½§fpw

{][m\ tImimwK§Ä 
1. A´À{ZhyPmenI

2. ssdt_mtkmw

3. tKmÄPohkvXp¡Ä

4. ssetkmtkmw

5. ssatämtIm¬{Unb

6. sk³{SntbmfpIÄ

1. A´À{Zhy PmenI:

CeIvt{Sm¬ kq£vaZÀin\nbpsS klm 

b¯mepÅ ]T\w aqew t]mÀ«À 1945 Â 

PmenImkvXchyhØ t^\§tfmsSm¸w 

DÄtImi {Zhy¯nse F³tUm¹mk¯nÂ 

DÅXmbn shfns¸Sp¯n. CXns\ t]mÀ«À 

1952 Â A´À {ZhyPmenI F¶p t]cn«p. 

CXv tImitI{µkvXc¯nsâ ]pd´ÅÂ 

aqew DXv`hn¡p¶p F¶v Duln¡p¶p. 

c ≠p Xc¯nepÅ A´À {ZhyPmenI                               

\oco£n¨n«p≠ v. Ah A´À {ZhyPmenIbnse 

ssdt_mtkmapIfpsS km¶n²y¯ntâbpw 

Akm¶n²y¯ntâbpw ASnØm\¯nÂ ]cp 

]cp¯ A´À{ZhyPmenI, arZphmb A´À 

{ZhyPmenI F¶nhbmWv. 

a\pjy\nse NnetImi§fpsS [À½§Ä 
\ap¡p ho£n¡mw. Nne a\pjytImi§fpw 
AhbpsS [À½§fpw Xmsg ]«nIs¸Sp¯n 
bncn¡p¶p.

a\pjy icoc¯nÂ \n¶pÅ hnhn[ Xcw tImi§Ä

cà tImi§Ä

AØn tImiw

\mUotImiw
arXphmb 

t]intImi§Ä

AÞw
sImgp¸ptImiw ]pw_oPw
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A´À{ZhyPmenIbpsS [À½§Ä 

a. A´À{ZhyPmenI tImi¯n\v LmS\m]

camb Xm§v \ÂIp¶p.

b. arZphmb A´À{ZhyPmenI sImgp¸nsâ

kwtÇjW¯n\pw ss¥t¡mPsâ hnL

S\¯n\pw klmbn¡p¶p.

c. tImi hn`P\ kab v̄ A´À {ZhyPmenI

A{]Xy£amhpIbpw \yq¢nbmÀkvXc 

¯nÂ\n¶pw cq]wsImÅpIbpw sN¿p

¶p.

2. ssdt_mtkmw

[mcmfw sNdnb tKmfmIrXnbnepÅ 

ssdt_mtkmapIÄ F¶ LS\IÄ A´À 

{ZhyPmenIbnÂ ]än]nSn¨v ]cp]cp¯ A´À 

{Zhy PmenIbmbn cq]wsImÅp¶p. ssdt_m 

tkmapIÄ D]tImitI{µ¯n\pÅnÂ Dev     

]mZn¸n¡p¶p. Hmtcm ssdt_mtkmanepw c ≠p 

LS\mam{XIÄ D≠ v. Ah henb am{Xbpw 

sNdnb am{XbpamWv. sNdnb am{XIÄ henb 

am{XIfnÂ HcpsXm¸nbpsS BIrXnbnÂ 

ImWp¶p. ssdt_mtkmapIÄ tImi{Zhy¯nÂ 

kzX{´ambn ImWp¶p. Ch t{]m«o³ \nÀ½n 

¡p¶ ØeamWv.  

3. tKmÄPn hkvXp¡Ä

tKmÄPn hkvXp¡sf CetÎm¬ kq£va

ZÀin\nbnepsS \nco£n¨t¸mÄ aq¶p]m 

fnItfmSpIqSnb LS\ DÅXmbn shfns¸«p. 

Ah

(i)   X«mIrXnbnepÅ Hcp Iq«w ]c¶

k©nIÄ AYhm knÌÀt\

(ii)   sNdnb k©nIÄ

(iii)  henb k©nIÄ

ssdt_mtkmansâ ]cemIrXn cq]

s¸Sp¯nb aq¶p imkv{XÚÀ¡v 2009Â 

ckX{´¯n\pÅ t\m_Â k½m\w e`n¨p. 

ChÀ C³UybnÂ P\n¨ U.S.A. imkv{XÚ 

\mb sh¦«cma³ cmaIrjvW³ U.S.A. bnse 

tXmakv sÌbvävkv, Ct{kense BZmtbmXv 

F¶nhcmWv.

ssdt_mtkmw

]cp]cp¯ A´À{ZhyPmenI arZphmb A´À{ZhyPmenI

A´À {ZhyPmenIbpsS LS\
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[À½§Ä
a.   cmkmánIÄ AS§nbncn¡p¶ ssktam 

P³ IWnIIÄ t]mepÅ {khņ n¡p¶ 
k©nIsf Dev]mZņ n¡p¶p.

b.   Ch hfcp¶ AÞ tImi§fnÂ Nne 
Icp]ZmÀ°§sf Dev]mZn¸n¡p¶p.

c.   Ch Zrãn ]Se tImi§fnÂ Zrãn]
SehÀ®§sf Dev]mZn¸n¡m³ 
klmbn¡p¶p.

d.   Ch ]pw_oP tImi§fnÂ At{Im 
tkmw D≠ mIm³ klmbn¡p¶p.

4. ssetkmtkmapIÄ

ssetkmtkmapIÄ tImi§fnse HcpXcw 
hnkÀÖ\ {IaoIcW hyhØbmWv. sse 
tkmtkmapIÄ tKmÄPnhkvXp¡fnÂ\nt¶m 
AsÃ¦nÂ A´À{ZhyPmenIbnÂ\n¶v t\
cnt«m DÛhn¡p¶p. Hmtcm ssetkmtkmapw 
hr¯mIrXnbnÂ ImWs¸Sp¶p. Ch I«nbmb 
]ZmÀ°¯n\mÂ \ndªncn¡p¶p.

[À½§Ä

a. ssetkmtkmapIÄ AbÂ hkvXp 
¡tfbpw \in¨pt]mb tImimwK§tf 
bpw Zln¸n¡p¶Xp hgn tImi§sf 
hr¯nbmbn kwc£n¡m³ klmbn 
¡p¶p.

b. tImi§Ä¡v \miw kw`hn¡pt¼mÄ 
ssetkmtkmapIÄs]m«n cmkm ánIÄ kź w 
tImi§sf  Zlņ n¡p¶p. AXpsIm≠ v  
ssetkmtkmapIÄ tImi§fnse Bß 
lXymk©nIsf¶dnbs¸Sp¶p.

5. ssatämtIm¬{Unb

     A[nIw tImi§fnepw tImi{Zhy¯nepÅ 
hen¸w IqSnb X´p¡Ä t]msetbm, hr¯mIr 
Xnbntem AsÃ¦nÂ ZÞmIrXnbntem DÅ 
LS\ satämtIm¬{Unb F¶dnbs¸Sp¶p. 
ssatämtIm¬{Unb t{]m«o\pIfmÂ                    

\nÀ½nXamb c≠ v kvXc§fmÂ BhcWw 
sN¿s¸«n«p≠ v. _mlykvXcw B´c 
kvXcs¯ Npän Hcp k©nt]mepÅ LS\bmbn 
ImWp¶p. B´c kvXcw hncepIÄ t]mepÅ 
aS¡pIfmbn ssatämtIm¬{UnbbpsS DÅnÂ 
ImWs¸Sp¶p. ssatämtIm¬{UnbbpsS 
B´ckvXc¯nse aS¡pIsf  {IntÌ F¶p 
]dbp¶p.

[À½§Ä

ssatämtIm¬{Unb tImi¯nsâ  iàn 
Ad F¶p IcpXs¸Sp¶p. ImcWw Ch 
tImiizk\¯nsâ Ccn¸nSamWv IqSmsX 
Ch DuÀÖk¼¯mb ATP-AUnt\mkn³ 
ss{St^mkvt^änt\bpw X¿mdm¡p¶p.

6. sk³{SntbmfpIÄ

sk³{SntbmfpIsf Ipdn¨v BZyambn 
hnhcWw \ÂInbXv 1897 Â sl¶nlyq, 
eqtKmko¡v F¶nhcmWv. sk³{SntbmfpIÄ, 
kq£va \mfnIm LS\bpÅhbmWv. Ch 
P´ptImi¯nsâ tImi tI{µ¯n\cpInembn 
ZÞmIrXnbnepw XfnIIfmbpw ImWp¶p.

ssatämtIm¬{UnbbpsS B´cLS\

{IntÌ B´c 
kvXcw

_mly kvXcw

am{SnIvkv
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tImihn`P\w \S¡pt¼mÄ sk³{Sn 
tbmfpIÄ IoeX´p¡tfbpw, {[ph hkvXp¡ 
tfbpw Dev]mZn¸n¡p¶p. tImihn`P\¯nsâ 
]²Xntbbpw ChXocpam\n¡p¶p.

1.2.2. tImitI{µw
tImi tI{µw  hfscb[nIw    khntijXbpÅ 

Hcp tImiamWv CXv Hcp tImi¯nse FÃm{]
hÀ¯nItfbpw \nb{´n¡p¶p. CXv Hcp 
tImi¯nsâ akvXnjv¡amWv. CXnsâ 
AXnÀtcJ hr¯mIrXnbntem ZoÀLhr¯mIr 
XnbntemImWp¶p.  CXnÂ     \mep`mK§Ä  
AS§nbn«p≠ v. Ah

1. tImitI{µkvXcw

2. tImitI{µ{Zhyw

3. t{Imamän³PmenI

4. D]tImitI{µw

tImitI{µkvXcw tImitI{µ¯nsâ 
arZphmb _mlyhcWamWv. CXnÂ ]ehym 
k§fpÅ kpjnc§Ä ImWp¶p.

tImitI{µ{Zhyw tImitI{µ¯nse tImin 
Im{ZhyamWv. CXv \yq¢nbmÀ cksa¶pw 

Adnbs¸Sp¶p. t{Imamän³ PmenIbnÂ 
[mcmfw hfsc \o ≠ t{Imamän³ \mcpIÄ 
he¡®nt]mse ImWp¶p. Ch H¶n\p 
apIfnÂ H¶mbn tImitI{µ {Zhy¯nÂ ap§n 
ImWp¶p. tImi hn`P\w \S¡pt¼mÄ 
t{ImatkmapIÄ hfsc sXfnhmbn ImWp¶p.

A[nIw tImi§fnepw D]tImi
tI{µw km[mcWbmbn tImitI{µ¯nÂ 
ImWp¶p. DuÀÖkzeamb tImihn`P\ 
kab¯v D]tImitI{µw hen¸w IqSp¶p. 
F¶mÂ im´amb \nebnÂ hfÀ¨ Ipdªp 
ImWp¶p. CXns\ km[mcWambn tImi 
kwLmSIÀ F¶p ]dbp¶p.

[À½§Ä

a. CXv tImi§fnse FÃm D]m]Nb
{]{InbItfbpw ]mc¼cy {]hÀ¯
\§tfbpw \nb{´n¡p¶p.

b. tImitI{µkvXcw tImitI{µ {Zhy
¯nÂ \n¶pw tImi{Zhy¯ntebv¡v 
AtbmWpIfpsS hn\nab¯n\v A\p 
hZn¡p¶p.

1.3. AhbhLS\  -  tImi§Ä-  
IeIÄ  - Ahbh§Ä - 
Ahbh hyhØ.

_lptImi PohnIfnÂ tImi hn`P\w 
F¶ {]{Inbhgn tImi§Ä Cc«n¡pIbpw 
Hcp {]tXyI {]hÀ¯n¡mbn Ah 
khntij sshZKv[yw t\SpIbpw sN¿p¶p. 
DZmlcWambn k©mc¯n\pw hn\nab¯n 
\pw klmbn¡p¶ Ahbh§fnse t]in 
tImi§Ä Npcp§pIbpw hnIkn¡pIbpw 
sN¿p¶Xv. 

1.3.1. IeIÄ
DÛhw, LS\, {]hr¯n F¶nhbnÂ s]mXp 

kz`mhapÅ Hcp Iq«w tImi§sf Ie F¶p 
]dbp¶p. P´p¡fpsS icoc¯nÂ ]eXc 

t{Imamän³ 
PmenI

tImitI{µ 
{Zhw

D]
tImitI{µw tImitI{µ

kvXcw
tImitI{µ 
kpjncw

tImitI{µ¯nsâ LS\
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¯nepÅ IeIÄ ImWp¶p. {]hÀ¯\§fpsS 
ASnØm\¯nÂ hyXy kvX Xc¯nepÅ P´p 
IeIsf A©v henb hǹ mK§fmbn hǹ Pn¡mw.

F¸n¯oenb IeIÄ 

F¸n¯oenbÂ IeIÄ icoc¯n\p 
Ånse FÃm, Ahhb§tfbpw, s]mÅbmb 
Øe§tfbpw BhcWw sN¿p¶p. CXnse 
tImi§Ä hfsc sRcp§nImWp¶Xp 
sIm≠ v Ahbv¡nSbnÂ hfsc Ipd¨p Øew 
am{Xta ImWp¶pÅq. B´ctIminIm 
Øe§Ä CÃmXncn¡p¶Xv CXnsâ {]tXy 
IXbmWv. aäp IeIfnÂ \n¶pw CXns\ 
thÀXncn¡p¶ ASnØm\ kvXchpambn Cu 
IeIfnse tImi§Ä tbmPn¨pImWp¶p.

BIrXn, tImi§fpsS {IaoIcWcoXn, 
[À½§Ä, F¶nhsb ASnØm\s¸Sp¯n 
F¸n¯oenbs¯ 5 Xcambn hn`Pn¨ncn¡p¶p.

A. kvIzmakv F¸n¯oenbw 
kvIzmakv F ņ̄ oenb n̄Â a²y XfnIm 

BIrXnbnepÅ tImitI{µapÅ HcSp¡v           
]c¶tImi§Ä ImWp¶p. Ihnfnsâ B´ 
cbSp¡pw icoc n̄\pÅnse kvXc§fpw Cu 

F ņ̄ oenb n̄\pZmlcW§fmWv. 

[À½§Ä

kwc£WamWv CXnsâ [À½w. hmbp 
AdIfnÂ hmXI hn\nab¯n\v CXv 
klmbn¡p¶p.

B. tImfpav\mÀ F¸n¯oenbw (Columnar  
     Epithelium)

Cu tImi§Ä hr¯ kvXw`mIrXnbnepw, 
Dbcambpw ImWp¶p. Hmtcm tImi§fptSbpw 
Dbcw AXnsâ AIes¯¡mÄ IqSpXemWv. 
ZoÀLtKmfmIrXnbnepÅ tImitI{µw km[mc 
Wbmbn Cu tImi§fpsS ASn `mK¯mbn 
ImWp¶p.

kvIzmakv F¸n¯oenbw.

a²yXfnImIrXnbnepÅ 
tImitI{µw

a. sFÝnIt]
inIÄ
(hcIfpÅXv)

b. Ass\ÝnI
t]inIÄ
(hcnIfnÃm¯Xv)

c. lrZbt]in

\mUo 
IeIÄ

a. kvIzmakv

b. tImfw\mÀ

c. Iyq_mbnUÂ

d. koentbäUv

e. kwthZ\w

f. {KÙne

g. sPÀan\Â

càw

AUnt¸mkv 
IeIÄ

Xm§p 
IeIÄ

a. XcpWmØn
b. AØn
c. GcntbmfmÀ

càhmln\n  
\mfnIm IeIÄF¸n¯oenb

         IeIÄ 

kwtbmP\ 
IeIÄ

t]io
IeIÄ

P´pIeIÄ
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[À½§Ä

Bami¯nÂ cmkmánIsf {khn¸n 
¡p¶Xpw sNdpIpSenÂ Zl\w kw`hn¨ 
`£Ww BKncWw sN¿s¸Sp¶Xpw.

C. L\BIrXnbpÅ F¸n¯oenbw  
     (Cuboidal Epithelium)

Cu F¸n¯oenb¯nse tImi§Ä¡v L\
cq]amWv (Cube Shape) IpSentebpw A´x{kmhn 
{KÙnIfptSbpw `n¯nIÄ Cu Xc¯nepÅ 
F¸n¯oenb¯n\v DZmlcW§fmWv.

L\BIrXnbpÅ F¸n¯oenbw

[À½§Ä

koenbbpsS I¼\w sIm≠ v s]mSn ]Se§Ä 

\o¡s¸Sp¶p.

E.  kwthZ\ F¸n¯oenbw (Sensory 
      Epithelium)

Nne F¸n¯oenb tImi§Ä {]tNmZ 
\§Ä¡\pkrXambn {]XnIcn¡m³ X¡co 
XnbnÂ cq]m´cWw {]m]n¨v kwthZ\m 
hbh§fmbn amdnbn«p ≠v.

 càhmln\n \mfnIÄ

t]mjW hkvXp¡Ä, izk\hmXI§Ä, 
hnkÀÖ\ hkvXp¡Ä t]mepÅhsb hln¨p 
sIm ≠pt]mIp¶Xn\v bpàamb coXnbnepÅ 
{ZmhIIebmWnXv. CXnÂ 55% ¹mkvabpw 
45% cà tImi§fpw ImWp¶p.  aq¶p 
Xc¯nepÅ cà tImi§Ä D≠ v. Ah

i)  AcpW càmWp¡Ä
(Erythrocytes) : RBC

ii)  tizX càmWp¡Ä
(Leucocytes) : WBC

iii)  cà t¹äveäpIÄ
(Thrombocytes)

 i)  AcpW càmWp¡Ä (Erythrocytes):
AcpW càmWp¡Ä hfsc A[nIw
ImWp¶p. Hmtcm AcpWcàmWphpw
tImitI{µanÃmsX hr¯mIrXnbnÂ Ccp   

tImitI{µw

tImfav\mÀ F¸n¯oenbw

[À½§Ä

hr¡m\mfnIfnÂ {kmhI¯n\pw Pew      
ho ≠pw BKncWw sN¿p¶Xn\pw CuIeIÄ 
klmbn¡p¶p

D. koenbdn F¸n¯oenbw (Ciliated 
     Epithelium)

LS\bnÂ ChtImfpav\mÀ F¸n¯oenbs¯ 
t]mse ImWp¶p. CXn\p ]pdsa  D´n\nÂ¡p¶ 
tImi{Z hy¯memb koenb ImWs¸Sp¶p. 
izmk\mfnbpsS DÄ`mK v̄ koenbbpÅ F¸n 
¯oenbw ASp¡nbncn¡p¶p.

koenbdn F¸n¯oenbw

koenb

tImitI{µw
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AhXe XfnIbmbnImWp¶p. Ch AØna 
ÖbnÂ Dev]mZn¸n¡s¸Sp¶p. 

CXnsâ PohnX N{Iw 100 apXÂ 120 
Znhk§Ä¡v CSbnemWv. CXnÂ 
lotamt¥m_n³ F¶ izk\hÀ®hkvXp 
ImWp¶p. CXv HmIvknPs\ izmktImi 
§fnÂ \n¶v icoc¯nsâ aäp ̀ mK§fnte¡v 
hln¨psIm≠ p sNÃp¶p.

  ii)  tizX càmWp¡Ä (Leucocytes): 
tImitI{µapÅ tizXcàmWp¡Ä {Iaan 
ÃmsXbpw hÀ®§fnÃmsXbpw ImWp¶p. 
Ch AØnaÖbnepw eknIm{KÙnIfnepw 
Dev]mZn¸n¡s¸Sp¶p. CXnsâ PohnX 
N{Iw c ≠v AsÃ¦nÂ aq¶v BgvNIfmWv.

 Chicoc¯nsâ {]Xntcm[ hkvXphmbn 
tcmK§fp ≠m¡p¶ PohnIfnÂ\n¶v kwc£n 
¡pIbpw sN¿p¶p.

  iii)  cà t¹äveäpIÄ (Thrombo cytes): 
cà tImi§fnÂ hfsc sNdpXpw cà 
IpgepIÄ¡v £Xwkw`hn¡pt¼mÄ 
càw I« ]nSn¡p¶Xn\v D¯chmZnIfpw 
cà t¹äveäpIfmWv.

kwtbmP\ IeIÄ:

kwtbmP\ IeIfnse tImi§Ä Abªv 
B´ctImi ]ZmÀ°¯nÂ ]pXªp 
ImWs¸Sp¶ Cu tImim´c ]ZmÀ°§Ä 
sPÃn  t]mepÅ {Zhamtbm km{µX DÅtXm 
AsÃ¦nÂ Dd¸pÅtXm Bbncn¡mw. Ch 
c ≠p Xc¯nep≠ v. Ah

A)  AUnt¸mkv IeIÄ  

B)  Xm§p IeIÄ   

A) AUnt¸mkv IeIÄ:- ChsImgp¸ns\ 
kw`cn¡p¶Xn\mbn cq]m´cWw {]m]n 
¨hbmWv. B´c tImi ]ZmÀ°w  an¡hmdpw 
ImWp¶nÃ. A[nIambpw Xz¡n\Snbnepw 
B´c Ahbh§Ä¡Snbnepw ChImWp¶p.

B) Xm§p IeIÄ :- Cu IeIÄ apgph³ 

{]hr¯n 1.2           R§Ä \nco£n¨p

icoc¯n\pw Xm§p \ÂIp¶p. Xm§p 
IeIÄ aq¶v Xc¯nep≠ v. Ah

  i)  XcpWmØnIÄ

  ii)  AØn IeIÄ

  iii)  GcntbmfmÀ IeIÄ

  i)   XcpWmØnIÄ:- tImi§Ä¡nSbnÂ 
hnimeamb Øe§Ä ImWp¶p. Jc 
tImi´c ]ZmÀ°w amwkyw sIm ≠pw 
]©kmcsIm ≠pw \nÀ½n¨ncn¡p¶p. 
kÔnIfnÂ XcpWmØn AØnIfpsS 
D]cnXes¯ arZphm¡p¶p. Ch            
\mknI, sNhn, izmk\mfn, kz\t]SIw 
F¶nhbnepw ImWp¶p.

  ii)   AØnt]inIÄ:- CXv icocs¯ 
Xm§p¶ N«Iambn ImWp¶p. AØn 
tImi§Ä ImÂjyhpw, t^mkv̂ dÊpw 
sIm ≠p≠ m¡s¸«n«pÅXmWv. A Øn 
IÄ H¶ns\m¶v  kv\mbp¡fmÂ _Ôn¨n 
cn¡p¶p. Cu IeIÄ hfsc CekvXnIX 
DÅXpw hfsc Ipd v̈ tImim´c ]ZmÀ 
°§Ä DÅXpamWv.

 iii)    GcntbmfmÀ IeIÄ:- CXv cà        
\mfnItfbpw, \mUnItfbpw AØn 
aÖtbbpw BhcWw sNbvXpImWp¶ 
t]inIfptSbpw NÀ½¯ntâbpw CS 
bnÂ ImWp¶p.  Ahbh§fpsS DÅn 
epÅ Øes¯ CXv \ndbv¡p¶p. 
CXv B´cmhbh§sf Xm§pIbpw 
IeIfpsS tISp]mSpIÄ XoÀ¡m³ D]
Icn¡pIbpw sN¿p¶p.

 �  R§Ä Hcp kq£va ZÀin\nbneqsS 
hnhn[ Xc¯nepÅ F¸n¯oenbÂ 
IeIsf \nco £n¨p.

 � R§Ä AXnsâ {][m\s¸« e£W 
§sf Xncn¨dnªp.
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\mUo IeIÄ:
\mUo IeIÄ \yqtdmWpIÄ F¶p             

]dbp¶ \mUotImi§Ä sIm≠ pw \mUo 
X´p¡Ä sIm ≠pw D ≠m¡s¸«n«pÅXmWv. 
hfscb[nIw hfÀ¨ {]m]n¨ Dt¯P\ 
ioehpw Nme\ioehpw ImWp¶p. akvXnjv¡w, 
kqjpav\  \mUnIÄ ChsbÃmw \mUo IeIÄ 
sIm ≠p ≠m¡nbn«pÅhbmWv.

\yqtdmWpIÄ: CXv \mUo hyhØbpsS
LS\mam{XbmWv. CXn\v \mUohyhØbpsS 

hnhn[ Øe§fnÂ hnhn[ BIrXnbnÂ 
ImWp¶ ssktämWpIÄ F¶phnfn¡p¶ 
tImiicochpw,BIvtkm¬ F¶p ]dbp¶  \o  
≠ hmepw D≠ v. \yqtdmWpIÄ hr¯mIrXnbntem 
AsÃ ¦nÂ ZoÀL hr¯mIrXnbntem ImWp¶p. 
ssktämWnse tImi {Zhy¯nÂ [mcmfw 
sNdnb Ccp≠ IWnIIÄ ImWmw. Chsb 
\nÊÂ IWnIIÄ (nissel bodies) F¶p             
]dbp¶p. ssktämWpIfnÂ sS³{UmWpIÄ 
F¶p ]dbp¶ imJIÄ ImWp¶p. Ch ho
≠pw hn`Pn¨v hfsc sNdnb imJIfmIp¶p. 
Chsb sS³ss{UäpIÄ F¶p]dbp¶p.

t]io IeIÄ

CXnÂ t]ioX ṕ¡Ä F¶p ]dbp ¶ \ofapÅ 
tImi§Ä ImWp¶p. Cu IeIÄ \½psS 
icoc¯nsâ Ne\¯n\v klmbIamWv. t]
ioIeIfnÂ kt¦mN amwky§Ä ImWp¶p. 
aq¶p Xc¯nepÅ t]ioIeIÄ ImWp¶p.

ssFivNnIt]in

tImitI{µw

a) sFivNnIt]in (Striated Muscle): Cu  
t]in AØnIfpambn tNÀ¶p ImWp¶Xn
\mÂ Ahsb AØn t]inIsf¶pw ]d 
bp¶p. Cu t]inbnse Hmtcm t]ioX´phpw 
\ofapÅ kam´c hi§tfmSpIqSnb knen
≠dmIrXnbnepÅ LS\bnÂ IpdpsIbpÅ 
hcItfmSpIqSn ImWp¶Xn\mÂ Chsb 
hcIfpÅ t]inIsf¶pw ]dbs¸Sp¶p. 
ChbpsS _mly `mK¯mbn [mcmfw 
aÀ½§Ä ImWs¸Sp¶p. kmÀt¡mena 
F¶ Hcp kvXcwsIm≠ v Chsb BhcWw 
sNbvXncn¡p¶p. ChbpsS kt¦mNw 
\½psS CÑ¡\pkcn¨v \S¡p¶Xn\mÂ 
Chsb sFivNnIt]in F¶p ]dbp¶p.

b) Ass\ivNnIt]inIÄ

Zl\]Yw, aq{Xk©n aäv B´cmhbh§Ä 

F¶nhbpsS `n¯nbnÂ km[mcWbmbn 

tImi§Ä Hcp]mfn t]ioIeIfmbn
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Nn{Xw. Ass\ivNnI t]inIÄ

tImitI{µw

ASp¡nbncn¡p¶Xp ImWmw. Ch\½psS 

CÑmiànbpsS \nb{´W¯neÃ. AXn\mÂ 

Ahsb Ass\ivNnI t]inIsf¶p ]d 

bp¶p.

c) lrZbt]in: LS\bnÂ Ch sFivNnI

t]inIÄ¡pw Ass\ivNnI t]inIÄ¡pw

CSbnemWv. Ch lrZb¯nÂ am{Xw ImWp¶p.

 Ch _lptImitI{µ§fpÅhbmWv. 

F¶mÂ tImitI{µw a²y¯nembn ØnXn 

sN¿p¶p. Ccp≠ Xpw a§nbXpamb sI«pIÄ 

ImWp¶p. lrZb¯nse t]inIÄ PohnX 

Imew apgph\pw Xmf¯nepÅ kt¦mN\hpw 

hnImkhpw ImWn¡p¶p. Cu Ass\ivNnIt]

inIsf lrZbt]inIÄ F¶p hnfn¡p¶p.

1.3.2. Ahbh§Ä

ct≠ m AXnÂ IqSpXtem Xc¯nepÅ 
IeIÄ H¶n¨p tNÀ¶v HchbhamIp¶p. 
Hchbhw F¶Xv Nne {]tXyI [À½§Ä 
A\pjvTn¡p¶ icoc¯nsâ khntijamb 
Hcp `mKamWv. DZmlcWambn I®nÂ 

F¸n¯oenb IeIÄ, kwtbmP\ IeIÄ, \m 
Uo IeIÄ, t]io IeIÄ,F¶nh ImWp¶p.  
izmktImi§Ä I®v, sNhn XpS§nb [mcmfw 
Ahbh§Ä \½psS icoc¯nep≠ v.

 Ct¸mÄ \ap¡v I®ns\ Ipdn¨v 
hniZambn ]Tn¡mw.

I®pIÄ ({]Imi{KmlnIÄ)
(Photoreceptor) 

kwthZ\mhbhamb I®v ImgvNbpambn 
_Ôs¸«XmWv. tKmfmIrXnbnepÅ I®p 
IÄ XetbmSnse t\{X tImSc¯nÂ kq£n¨n 
cn¡p¶p.

I®v aq¶v BhcW§fmÂ BbXmWv.

1. ]pd¯pÅ ZrV ]Sew (kv¢otdm«n¡v     
]Sew)

2. a²y¯nepÅ cà]Sew (tImdmbvUv    
]Sew)

3. DÅnepÅ Zrãn ]Sew (sdän\)

lrZbt]in

tImitI{µw
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1. ZrV ]Sew (kv¢otdm«n¡v ]Sew)

ZrV ]Sew ap³hi¯v kpXmcyamb
tImÀWnb HgnsI shfp¯ \nd¯nÂ 
ImWp¶p.

2. a²y¯nepÅ cà]Sew

CXnÂ [mcmfw càhmln\nIfpw 
hÀ®§fpw ImWp¶p. I®nsâ ap³ hi¯v 
cà]Sew sFdnkv Bbpw se³kv Bbpw 
amdnbncn¡p¶p. sFdnknsâ a²y¯nÂ 
ImWp¶ kpjnc¯n\v IrjvWaWn F¶p]
dbp¶p.

3.DÅnepÅ Zrãn ]Sew (Retina)

Zrãn]Sew I®nsâ kwthZ\ `mKamWv. 
CXnÂ imemI§Ä tIm¬tImi§Ä F¶o 
c ≠p Xc¯nepÅ {]Imi {Kmln tImi§Ä 
D≠v. imemI§Ä hnhn[ {]Imi OmbIÄ¡v 
kwthZ\ £aX DÅhbmWv. F¶mÂ \nd 
§Ä¡v CÃ. F¶mÂ tImWpIÄ {]Imi¯n\v
kwthZ\ £aX DÅhbmWv. Zrãn]Se¯nse 
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I®nsâ IpdpsI tOZn¨ ]eS\

]oX_nµp AsÃ¦nÂ aª\ndapÅ `mK v̄ 
tImWpIÄ hfsc km{µambn AYhm sRcp§n 
ImWp¶p. HcmÄ GsX¦nepw hkvXp¡fnÂ 
{i²tI{µoIcn¡pt¼mÄ Cu `mKw D]tbm 
Kn¡p¶p. DZm: hmbn¡pt¼mÄ, Xp¶pt¼mÄ 
se³kv kpXmcyambXpw, CemkvXnIX DÅXpw 
D`tbm¯e LS\ DÅXpamWv. CXv kv\m 
bp¡fmÂ hfbmIrXnbnepÅ koenbdnt]
inIfpambn _Ôn¨ncn¡p¶p. ImNm]Se 
(tImÀWnb)¯n\pw se³kn\pw CSbnÂ 
ImWp¶ Peob{Zh¯n\v AIzkv lyqaÀ 
F¶p ]dbp¶p. se³kn\pw  Zrãn ]Se¯n 
\pw CSbnepÅ `mKw iym\XbpÅ ImNm] 
{Zh¯mÂ \ndªncn¡p¶p. ImNm]{Zhw       
_nw_w D ≠mIm\pw I®nsâ tKmfmIrXn              
\ne\nÀ¯m\pw klmbn¡p¶p.

1.3.3. AhbhhyhØ
icoc n̄se hnhn[ Ahbh§Ä tbmPn̈ v 

Hcp s]mXphmb [À½w \nÀÆln¡p¶p. CXns\ 
Ahbh hyhØ F¶p ]dbp¶p. hnkÀÖ\ 
hyhØtbbpw AXnsâ [À½§tfbpw Ipdn̈ v 
\ap¡v NÀ¨sN¿mw.

hnkÀÖ\ hyhØ

icoc¯nÂ\n¶v D]m]Nb ]mgvhkvXp 
¡sf  ]pdw XÅp¶ Xn\v hnkÀÖ\w F¶p ]
dbp¶p. hnkÀÖ\ hyhØbpsS {][m\ [À½w 
icoc n̄Â \n¶v ss\{SP³ DÅ hnkÀÖ\ 

hkvXp¡sf ]pdw XÅpIbmWv. 
kkvX\nIfpsS hnkÀÖ\ hyhØ 
bnÂ c ≠p hr¡Ifpw aq{X\mfnbpw 
aq{X k©nbpw ImWp¶p.

hr¡IÄ

Hcp tPmUn hr¡IÄ DZc n̄\p 
ÅnÂ \s«Ãn\v Ccphi§fnembn 
CSp v̧ `mK v̄ ]n³ `mK DZcZn̄ n¡v 
FXncmbn ØnXn sN¿p¶p. 
heXp`mK v̄ IcÄ hym]rXambncn 

hr¡bpsS s\SptIbpÅ tOZw

¡p¶XpsIm≠ v B `mKs¯ hr¡ Aev                 
]w Xmgv¶p ImWp¶p. CXnsâ _mly D]cnXew 
D¯eambpw B´c D]cnXew AhXeambpw 
ImWp¶p. AhXe `mKs¯ sslekv F¶p      
]dbp¶p.

hr¡bpsS s\SptIbpÅ tOZ¯nÂ ]pd 
sabpÅ `mKs¯ tImÀs«Ivkv F¶pw hnfdnb 
B´c `mKs¯ saUpÃ F¶pw ]dbp¶p. 
saUpÃbnÂ [mcmfw tImWmIrXnbnepÅ 

LS\IÄ ImWmw. Chsb ]ncanUpIÄ F¶p 
hnfn¡p¶p. s]Âhnkv I¸mIrXnbnÂ D´n\n 
Â¡p¶p. Chsb Imenkkv F¶p ]dbp¶p.

s\t{^mWpIÄ

hr¡bnÂ [mcmfw sNdnb\mfnIm 
IrXnbnepÅ s\t{^mWpIÄ D≠ v. Ch 
hr¡IfpsS LS\m]chpw [À½ ]chpamb 

am{XIfmWv.

ImNm]{Zhw

se³kv

IrjvWaWn

sFdnkv

ZrV ]Sew

cà]Sew

Zrãn ]Sew

]oX_nµp

hr¡m[a\n

hr¡mknc
aq{X\mfn

s]Âhnkv
]ncanUv

saUpÃ
tImÀs«Ivkv

Imenkkv



hr¡bpsS [À½w

 $ hr¡IÄ cà¯nÂ\n¶v hnkÀÖy 
hkvXp¡sf \o¡pIbpw cà¯nsâ 
LSI§sf Xpeyambn \ne\nÀ¯m³ 
klmbn¡pIbpw sN¿p¶p.

 $ cà¯nse PH \ne\nÀ¯p¶p.

 $ icoc¯nÂ \n¶pw A[nIPew \ãam 

Ip¶Xns\ hr¡IÄ \nb{´n¡p¶p.

1.4. icoc¯nsâ Ønc k´pe\mhØ      
        (HOMEOSTASIS)

icoc¯nsâ B´cnI ]cnØnXnsb 
Xpeyambn \ne\nÀ¯p¶Xn\v Ønc k´pe\m 
hØ F¶p ]dbp¶p. {^©v icoc{Iobm 
imkv{XÚ\mb ¢mUv_ÀWmUv  (Claude 
Bernard) 1857 Â CXmZyambn kqNn¸n¨p. 
_mly]cnXØnXnbnse DujvamhnÂ amäw 
D ≠mbmepw FÃm kkvX\nIÄ¡pw icoc 
Dujvamhns\ \ne\nÀ¯m\pÅ Ignhp≠ v. 
icoc¯nsâ Ønck´pe\mhØbpsS 
ØncXzw \ne\nÀ¯m³ kz`mh¯mepw icoc 
{InbbnepapÅ c ≠p {][m\s¸« \nb {´W 
coXnIfmWv.

DZmlcWambn 

cà¯nÂ ]©kmcbpsS Afhns\ \nb 

{´n¡p¶Xv imcocnI kwXpe\mhØbmWv. 

CXnÂ GXm≠ v Bdv tlmÀtamWpIÄ               

]s¦Sp¡p¶p. cà¯nse ]©kmcbpsS 

Afhv IqSpt¼mÄ XzcnX C³kpen³ 

{kmhI¯ns\ {]tNmZn¸n¡p¶p. F¶mÂ 

cà¯nÂ ]©kmcbpsS Afhv 

Ipdbpt¼mÄ C³kpen³ {kmhw IpdbpIbpw 

¥p¡tKmWntâbpw ]©kmcbpsS Afhv 

Iq«p¶ aäp tlmÀtamWpIfptSbpw {kmhw {]

tNmZn¸n¡s¸SpIbpw sN¿p¶p.

1.5. tImi§fnse izk\w

ImÀ_WnI ]ZmÀ°§fnse cmk DuÀÖw 

HmIvkoIcWw aqew kzX{´amIp¶ {]{Io 

bsb izk\w F¶p ]dbp¶p. XpSÀ¶v Cu 

DuÀÖw F.än.]n. Bbn Poh tImi§Ä¡v 

e`yamIp¶p.

tImi§Ä¡pÅnÂ \S¡p¶ Poh cmk{]

{Inbsb tImiizk\w F¶p ]dbp¶p. 

HmIvknP³ D]tbmKn¡pIbmsW¦nÂ  

CXns\ hmbpizk\w F¶pw HmIvknPsâ 

A`mh¯nemWv Cu {]{Inb \S¡p¶p F¦nÂ 

AXns\ Ahmbpizk\w F¶pw ]dbp¶p.

hmbpizk\w

CXnÂ kzX{´amb HmIvknPs\ D]
tbmKn¡p¶p. AXnsâ ^eambn ]qÀ® 
HmIvkoIcWw \S¶v. ImÀ_¬ ssU 
HmIvsskUpw Pehpw D ≠m¡p¶p.

Ahmbpizk\w AYhmInWz\w

ChnsS izk\¯n\mbn HmIvknP³ D]
tbmKn¡p¶nÃ. AXpsIm≠ v CXns\ Ahmbp 
izk\w F¶p]dbp¶p. km[mcWbmbn 
CXns\ InWz\w F¶pw ]dbp¶p.

{]hr¯n 1.3    R§Ä \nco£n¡p¶p
 � A²ym]Isâ klmb¯mÂ tISph 

cmsX kq£n¨ncn¡p¶ a\pjysâ 
Ahbh§fmb I®v, hr¡ aäv Nne 
Ahbh§fpsS amXrIIsfbpw \nco 
£n¨p.
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t¥madpeÊv 

UnkvÌ³ I¬heq«Uv 
IpgÂ

sl³ tebpsS 
hebw 

tiJcW IpgÂ

Nn{Xw: s\t{^mWnsâ LS\



hnhn[ Xc¯nepÅ kq£va PohnIfnÂ 
ATP.bpsS {][m\ DdhnSambn Ahmbpizk\w 
D]tbmKn¡p¶p. DZm: _mÎocnb, boÌv

1.6. D]m]Nbw (Metabolism)
D]m]Nbw F¶  hm¡nsâ aqe]Zw  amäw 

F¶À°w hcp¶ saät_mÄ F¶ {Ko¡v ]
ZamWv. D]m]Nbw F¶hm¡v Pohcmk{]
hÀ¯\§Ä aqew DuÀÖw kzX{´ amhpIbpw 
D]tbmKn¡pIbpw sN¿p¶p AYhm PohnIfnÂ 
\S¡p¶ DuÀÖ hn\nabs¯ D]m]Nbw F¶p 
]dbp¶p.

D]m]Nb {]{IobbnÂ C§s\bpÅ cmk{]
hÀ¯\s¯ c ≠p Xcambn ]ncn¡mw.

1. D]Nbw  (Anabolism)
`£W¯nÂ\n¶p e`n¡p¶ kcf]ZmÀ 

°§Ä tImi]ZmÀ°§fmbn amäs¸Sp¶p. 
Cu {]{Inbsb D]Nbw F¶p ]dbp¶p. Cu 
{]{Inb \S¡pt¼mÄ DuÀÖw kzX{´amIp 
¶nÃ.

DZmlcW n̄\v,

¥pt¡mkv →ss¥t¡mP\pIfpw aäv ]©kmcIfpw

Aant\m A¾§Ä  → cmkmánIÄ,

tlmÀtamWpIÄ, amwkyw

sImgp v̧ A¾§Ä → sImfkvt{SmfpIÄ aäp

       ÌotdmbvUpIfpw

2. A]Nbw (Catabolism)
`£W¯nÂ\n¶pw e`n¡p¶ ImÀ_WnI 

]ZmÀ°§Ä hnLSn¨v tImi§fnse imcocnI 
[À½§Ä¡v Bhiyamb DuÀÖs¯ Dev]mZn 
¸n¡p¶p. Cu {]{Inbbv¡v  A]Nbw F¶p 
]dbp¶p.

XmsgsImSp¯ncn¡p¶Xv A]Nb¯n\p 
Å DZmlcWamWv.

¥qt¡mkv   →  ImÀ_¬ ssU
  BIvsskUv, Pew, Dujvamhv

amwkyw → Aant\m A¾w

sImgp¸pIÄ  →  ¥nktdmÄ, sImgp¸v
        A¾§Ä     XpS§nbh

D]m]Nb {]{IobbnÂ BhÀ¯n¨p hcp¶ 

D]Nbhpw A]Nbhpw icoc¯n\pÅnse

k´pe\mhØsb \ne\nÀ¯p¶p.

D]m]Nb {]{Iob Ne\w, hfÀ¨ 

hnImkw, tImi§fptSbpw, IeIfptSbpw 

icoc¯ntâbpw tISp]mSpIÄ XoÀ¡pI 

F¶nhbv¡v ImcWamIp¶p.

Cu D]m]Nb {]{Iob PohnIfpsS hnhn[ 

Ahbh§fnÂ ImWp¶p.

1.7.icoc cq] -LS\bptSbpw [À½ n̄ 
tâbpw kuµcyw -- Nne DZmlcW§Ä

\½psS icocLS\ [À½§Ä¡v            

A\ptbmPyamWv. a\pjy]mZ§Ä DÛhw                        

sIm ≠v Ibdm\pÅ LS\ \S¡m\pw HmSm\pw 

X¡h®apÅ Zzn]mZnbmbn ]p\: cq]m´cWw 

{]m]n¨ncn¡p¶p.

CXpt]mse GItImi PohnIÄ apXÂ 

_lptImiPohnIÄ hscbpÅ [mcmfw 

arK§fnÂ AhcpsS icocLS\ AhbpsS 

[À½§Ä¡pw Ne\§Ä¡pw A\ptbm 

Pyambn¡mWp¶p.

Nne PohnIfpsS Ne\§Ä hfsc kpµ 

camWv. DZmlcWambn Hcp jUv]Zw CebpsS 

ASn`mK¯neqsS \S¡p¶Xpw, IgpI³ 

DbÀ¶p ]d¡p¶Xpw, ]pÅn]pen HmSp¶Xpw 

aäp ]eXpw hfsc AÔmfn¸n¡p¶XpamWv.  
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icoc BIrXn

Hcp ]´bIpXncsb \nco£n¡pI 
AXnsâ icocw {]IrXnbmÂ at\mlcambn 
cq]s¸Sp¯nbn«p≠ v. icocw IoemIrXnbnepw, 
hmbphnsâ {]Xntcm[s¯ Ipdbv¡p¶ 
BIrXnbnepw ImWp¶p.

aÕy§fnepw icocw Pe[mcsb Xpf¨p 
sNÃp¶ BIrXnbnÂ ImWp¶p. AXpsIm≠ v 
Ahbv¡v kzX{´ambn \o´mÂ Ignbp¶p.

IgpI³ DbÀ¶p ]d¡p¶Xv

aÕyw - tdmKp (sI ≠hÀ¤¯nÂ DÄs¸Sp¶p)

 ]´bIpXnc

F§s\bmWv arK§Ä ]d¡p¶Xv ?

Hcp hnam\w ]d¡p¶ coXn ]£nIÄ, 
arK§Ä jUv]Z§Ä ]d¡p¶ coXnbnÂ \n¶pw 
hyXyØamWv. hnam\§fnÂ Dd¸n¨ncn¡p¶ 
NndIpIÄ Ahsb DbÀ¯p¶p. Ah Päv 
b{´w D]tbmKn v̈ hmbphns\ thK¯nÂ XÅn 
apt¶m«v Nen¡p¶p.

arK§fpsS NndIpIÄ Cu c ≠v tPmenIfpw 
Htc kab v̄ sN¿p¶p. NndIpIÄ Xmtgm«v 
ASn¡pt¼mÄ ]£n AsÃ¦nÂ hÆmÂ 
AsÃ¦nÂ jUv]Z§fpsS icocw apt¼m«v 
XÅs¸SpIbpw taÂt]m«v DbÀ¯pIbpw ]d 
¡enÂ Hcp ØncX D≠ m¡pIbpw sN¿p¶p.

NndIpIfSn¨v bYmÀ°¯nÂ ]d¡p¶ 
Htc Hcp kkvX\n hÆmemWv. hÆmensâ 
NndIpIsf s]ämPnbw F¶p ]dbp¶p. CXv 
NÀ½¯nsâ aS¡mWv. ssI¿nse BZys¯ 
hncsemgnsI asäÃmw hncepIfpw s]äm 
Pnb¯nÂ ImWp¶p.

Ct¸mÄ \ap¡v hnhn[ BIrXnbnepÅ 
sIm¡pIsf ho£n¡mw.

]£nIsf AhbpsS Blmc coXnbv¡v 
A\ptbmPyambn {]IrXn at\mlcambn cq]
s¸Sp¯nbncn¡p¶p.

hÆmÂ

s]en¡\pIÄ aÕy§sf AhbpsS          
\o ≠ sIm¡pIÄ¡v ASnbnepÅ 
Nen¡p¶ k©nbnÂ tImcnsbSp¯v 
`£n¡p¶p.
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Ipcphn ssaXm\¯nÂ ImWp¶ hn¯pIsf 
`£n¡p¶p. AhbpsS Np ≠pIÄ Chsb 
Ffp¸w s]dp¡n FSp¡m³ klmbn¡p¶p. 

 Hcp sImän Pe¯nÂ\n¶v AXnsâ 
`£Ws¯ FSp¡p¶p. Ah aÕys¯ Ip¯n 
Pe¯nÂ\n¶v ]pds¯Sp¯v hngp§p¶p.

Hcp ]£n jUv]Z§tftbm ]pgp¡tftbm 
]g§tftbm `£n¡pt¼mÄ AXnsâ        
Np≠ pIÄ AXn\v BhiyapÅ Afhv `£Ww 
In«m³ klmbn¡p¶p. A[nIw ]£nIfnepw 
AhbpsS Np ≠pIÄ icnbmb BIrXnbnepÅ 
{]tXyI D]IcWamWv. hmkvXh¯nÂ A[nIw 
]£nIfptSbpw Np ≠pIÄ Krl¯nse Hcp 
D]IcWw t]mse {]hÀ¯n¡p¶p.

sImän

s]en¡\pIÄ 

Ipcphn

{]hr¯n 1.4 Rm³ sN¿p¶p                                       
Ipcphn, X¯, Xmdmhv, s]en¡³ F¶o 

]£nIfpsS sIm¡nsâ Xc§Ä I≠    dnbpI. 

GsX¦npw A©p ]£nIsf sXcsªSp¯v 

AhbpsS  sIm¡pIfpsS  ]Sw hcbv¡pI. 

]pkvXI§fnÂ \n¶pw CâÀs\änÂ \n¶pw 

AhÀ¡v Bhiyamb Adnhv t\Smw. 

aqey \nÀ®bw

1. tbmPn¸n¡pI

 a)  A´À{ZhyPmenI     - hnbÀ¸.

 b)  {KÙnIfpÅ F¸n¯oenbw   - [mcmtcJocq]w.

 c)  Zrãn]Sew      - hmlIÀ.

 d)  hr¡      -  tIm¬tImi§Ä.

 e)  aÕyw      - s\^vtdm¬.

PohPme§fnse sshhn[yw
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2. icnbmb D¯cw sXcsªSp¡pI

1. ___________________ (lrZb / AØn) t]inbnemWv t]in X´p¡Ä imJIfmbn
]ncnªncn¡p¶Xv.

2. AØnbpw XcpWmØnbpw  ___________________  (\mUnIÄ / kwtbmP\w) IeIfmWv.

3. knenbdn F¸n¯oenbw  ___________________  ImWs¸Sp¶p. (izmk\mfn / A¶\mfw)

3. icnbmb D¯cw sXcsªSp¡pI.
a. kaÀ°n¡pI : {]Xn_nw_w ]oX_nµphnÂ ]Xn¡p¶p.

b. ImcWw ]dbpI : F´psIms≠ ¶mÂ t\{X ImNm]{Zh¯mÂ {]Imi¯nsâ A]
hÀX\w.

A  icn  B  sXäv

B  icn  A  sXäv

B  hnhcWw  A

A  hnhcWw   B.

IeIÄ [À½§Ä

1) tImfav\mÀ F¸n¯oenbw

2) {KÙnIfpÅ F¸n¯oenbw

3) koentbäUv F¸n¯oenbw

4. [À½§sf ]qcn¸n¨v ]«nI ]qÀ¯nbm¡pI.

5. i) Xncn¨dnbpI hn`mKw A hn`mKw B 
ii) hn`mKw A hn`mKw B bnÂ \n¶pw F§s\ hyXymks¸«ncn¡p¶p.

6. hr¡IÄ \½psS icocs¯ BtcmKyIcambn PohnXw \bn¡m³ klmbn¡p¶p - F§s\?.

7. \½psS lrZb¯nÂ am{Xw ImWp¶Xpw PohnXImew apgph\pw {]hÀ¯n¡p¶Xpamb
t]inbpsS t]cv \ÂIn hnhcn¡m³ \n§Ä¡v Ignbptam?

B A 
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8. XmsgbpÅ ]«nI \nco£n¡pI.

tImfw A bnÂ \n¶pÅ 3 ]Z§fnÂ 2 F®w Hcp {Kq¸nepÅXpw H¶v AXnt\mSv 
tbmPn¡m¯XpamWv. tbmPn¡m¯Xns\ Xncn¨dnªv tImfw B bnÂ FgpXpI. IqSmsX aäp 
c ≠ntâbpw s]mXp kz`mh§sf tImfw C bnÂ FgpXpI.

9. a\pjy t\Xr¯nsâ Nn{Xw hc¨v Xmsg sImSp¯ncn¡p¶ `mK§Ä ASbmfs¸Sp¯pI.

a. ZrV ]Se¯nse kpXmcy`mKw

b. tImWpIÄ A[nIw ImWp¶ Zrãn]Se¯nse _nµp

IqSpXÂ hniZmwi§Ä¡mbn

]pkvXI§Ä
Biology - P.S. Verma and V.K. Agarwal - S. Chand and Company Ltd,

Cell Biology – N. Arumugam - Saras Publication

sh_vsskäpIÄ
www.users.rcn.com/jkimball.ma.ultranet/biology pages

www.eye designbook.com/chb/ajech6-ahtml

{Ia 
\¼À

A B C

1. {Inkvtä, am{SnIvkv, ssdt_mtkmw

2.
\mUn, t]in,  tKmÄKn 

hkvXp¡Ä
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2.1 h\-y-arK-§-fp-sSbpw 
     h\§-fp-sSbpw kwc-£Ww

h\-]m-e-I³: ltem joe³, {]`mX hµ\w 
tSm¸v»n¸nte¡v kzmKXw. hfscbq[nIw 
ssPhsshhn[y§fpÅ \½psS kwØm\ 
¯nse  Hcp h\{]tZiamWv CXv. CXmWv  
B\ae ISphm kt¦Xw.

joe³: \µnbp≠ v kÀ, \n§sf ImWWsa¶v 
]dXv h\s¯¡pdn¨pw h\yarK§sf¡pdn 
¨papÅ Hcp Adnhv e`n¡p¶Xn\pth ≠nbmWv. 

h\-]m-e-I³: sImÅmw! h\§sf¡pdn¨pw  
h\yPohnIf¡pdn¨papÅ ckIcamb A\p 
`h§Ä \obpambn ]¦psh¡p¶XnÂ F\n¡v 
hfsc kt´mjap≠     v. hy£§Ä, Ahsb 
sIm≠ v \o AÀ°am¡p¶sX´v ? 

joe³: sImÅmw  hr£§Ä km¼¯nI 
{]m[m\yapÅ [mcmfw hkvXp¡sf \ÂIp¶p. 
AhbnÂ Gähpw {][m\ambh XSn, hndIv, 
apf , Ac¡v, ]i, CeIÄ F¶nhbmWv. 

{]Ir-Xn-t¡m, ]cn-ØnXn k´p-e-\-¯nt\m tIm«w-X-«msX IqSp-XÂ P\§Ä¡v ZoÀL-
Imew KpWw e`n-¡-¯-¡-h®w hn`-h-§sf ]cn-]m-en-¡p¶Xns\ kwc£Wsa¶v \nÀ 
hNn¡mw.

2. kk-y-§-fp-sSbpw P´p-¡-fp-sSbpw kwc-£Ww

h\-]m-e-I³: AsX kÀ¡mcnsâbpw        
a\pjy hmk¯n\papÅ D]Poh\amÀ¤¯nsâ 
DdhnSw h\§Ä BbXn\mÂ Ahbv¡v hfsc 
km¼¯nI {]m[m\yap≠ v. Ch XSnIfpw XSn 
DÂ]¶§fpw \ÂIp¶Xn\mÂ At\Iw  
P\§fpsS Hcp aw\amÀ¤amWv. Ch ssh 
hn[yamÀ¶ P´p¡Ä¡pw kky§Ä¡pw 
hmkØeamIp¶p. Ch as®men¸ns\ 
XSbpIbpw, Pe N{Is¯ \ne\nÀ¯m³ 
klmbn¡pIbpw sN¿p¶p. 

AXn\mÂ, lnamebw, ]Ýna ]qÀÆ 
L«§fnepÅ \nehnepÅ h\§sf \mw kw 
c£nt¡ Xv BhiyamWv. am{XaÃ IqSpXÂ 
tZiob ]mÀ¡pIfpw h\yar Kkt¦X§fpw  
Øm]n¡pIbpw \nehnepÅhsb icnbmbn 
]cn]ment¡ XpamWv. \ap¡p h\¯n\pÅnÂ 
sN¶v AhnSs¯ AXnib§sf  At\zjn¨v  
Is ≠¯mw. Hcp -h\w

am\p-I-fp-sS- Iq«w

h\-]m-e-I³: Ch P´p¡Ä ]£nIÄ, 
jUv]Z§Ä IqSmsX [mcmfw kq£va PohnI 
fpsSbpw \ne\nÂ¸n\v klmbn¡p¶p sh¶v 
\n\¡dnbmw?

joe³: kmÀ, h\§Ä k¼Â kar²nbpsS 
{]XoIamsW¶v ]dbs¸Sp¶p.
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kwc£W¯nsâ  Bh-i-y-IX
 $  BIÀjW`wKn, ]cn-Øn-Xn, hnZ-ym-`-ym-

k-w, Ncn-{Xw, imkv{X]camb aqey-§Ä 
F¶n-h-bpÅXn\mÂ h\yPohnIÄ 
kwc£nt¡≠ Xpw ]cn]ment¡ ≠Xp 
amb k¼¯mWv.

 $ h\-y-Po-hn-IÄ ]cn-Øn-Xn k´pe-\-
¯n\v AXy´mt]£n-X-am-Wv.

 $ h\-y-Po-hn-IÄ hnt\m-Z-k-©m-cs¯ ]cn- 
t]m-jn-¸n-¡p-¶p.

 $ A\-h[n kk-y-§Ä¡v [mcmfw Huj-[-
aq-eyapff Dev]-¶-§sf \ÂIm³  Ign-
bp¶p-.

 $  h\-y-Po-hn-IÄ P\n-XI F©n-\o-b-
dnwKnÂ D]-tbmKs¸Sp¯p¶ P\n-XI 
]ZmÀ°-§-fpsS Hcp t{kmXÊm-Wv.

C´y DjvW taJ-e-tbm-S-Sp¯ Hcp cmP-y-
am-b-Xn-\mÂ IqSp-XÂ `mK-§-fn-epÅ Xm]w 
kk-y-§-fp-sS hfÀ¨bv¡v DX-Ip-¶p. CXnsâ 
ASn-Øm-\-¯nÂ h\-§-sf {][m-\-ambn 
A©mbn Xcw Xncn-¨n-cn-¡p-¶p.

ho«nÂ hfÀ¯m¯Xpw, IrjnsN¿m¯Xpamb {]IrXnZ¯ Bhmk Øe¯v ImWp¶ 
PohPme§sf h\yPohnIÄ F¶p ]dbp¶p..

 ) acp-`q-an-bse kk-y-Pmew

 )  DjvW-ta-Jem Ce-sIm-gnbpw h\-§Ä

 )  DjvW-ta-Jem \nX-y-l-cnX h\-§Ä

 ) ]ÀÆX h\-§Ä

 ) \Zo-XS h\-§Ä

1. acp-̀ qan (h-c ≠ ImSp-IÄ) þ cmP-Øm³,          
]©m-_nsâ sX¡p-̀ m-Kw, lcn-bm\ F¶nh

2. Ce-sIm-gnbpw h\-§Ä þ D]-Z-zo-]ob{]
tZ-iw.

3. DjvW-ta-Je \nX-y-l-cnX h\-§Ä þ
]Ýna ]ÀÆX \nc-IÄ , C´-y-bpsS
hS¡p Ing¡v Ip¶n³ {]tZ-i-§Ä, D]-
ln-am-e-b-{]-tZ-iw.

4. Ip¶pIÄ (]ÀÆ-X§Ä) DÅ h\-§Ä
þ lnam-e-bw, C´-y-bpsS sX¡³ {]
tZiw.

5. \Zo-X-S-h-\§Ä þ KwKm, alm\Zo ap-J-
§-Ä.

2.2  h\-\-io-I-c-Whpw, 
       h\-hÂ¡-c-Whpw

kzmÀ°-X-bpw, kmaq-l-y-hn-cp² LS-I-§fpw 
{]IrXn k¼-¯pIsf \in¸n¡p¶p  Ip¶n³ 
]pd§fnse h\\ioIcWw Bhmkk´pe\
s¯ A]ISIcambn _m[n¡p¶p. 

C´-y-bpsS hy-X-ykvX h\-§sf kqNn-¸n-¡p-I-tbm, Idp-¸n-¡p-Itbm sN¿p-I.
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agbpsS Afhv IpdbpI, ImemhØ¡v amäw 
kw`hn¡pI. as®men¸v lcnXKrl{]`mhw 
(BtKmfXm]m[nIyw), F¶nh h\\ioIc 
W¯nsâ Xn³aIfmWv. ]pXnbac§Ä h¨v   
]nSn¸n¡p¶ {]{Inbsb  h\hÂ¡cWw 
F¶v ]dbp¶p. CXv s]mXp-hmbn acp-{]-tZ-i-§- 
fnepw, Xpd-Êmb {]-tZ-i-§-fnepw, Imänsâ {]
thKw \nb{´n¡phm³ klmbn¡p¶p. P\ 
§Ä F§s\bmWv ]pXnb ac-§Ä h¨v        
]nSn-¸n-¡p¶Xv  

h\-hÂ¡-c-Ww e£-yw h-bv-¡p-¶- c ≠p 
coXn-bn-ep-ff h\]²-Xn-IÄ kmaq-lyh\-
hÂ¡-c-Whpw, ImÀjnIhÂ¡-c-W-hp-amWv.  
AhÀ¡v X§-fpsS taJ-e-I-fnÂ “hr£ 
kvt\l ¢_p-IÄ“ XpS-§n-, IqSp-XÂ P\-
§sf ]¦m-fn-I-fm¡m\pw tdmUnsâ Ccp-
hi§fnepw ac-ss¯IÄ \Sp-¶-Xn-t\m-sSm¸w 
Hmtcm kvt\ln-XÀ¡pw Ah-cpsS hntij Zn\-
§-fnÂ  hr-£ ss¯-IÄ \ÂIm-\pw Ign-bpw.

kmaq-l-y-h-\-h-Â¡-c-Ww

C´-y-bnÂ kmaq-l-y-h-\-hÂ¡-cW ]²Xn 
1976-þÂ Bcw-`n-¨p. {]I-rXn h\-§sf t{]m 
Õm-ln-¸n-¡p-¶-Xn-\pw, D]-tbm-K-iq-\-y-amb {]
tZi-§-fnÂ h\-§Ä krjvSn-¡p-¶-Xn\pw CXv 
e£-y-an-Sp-¶p.  km[m-cW P\-§-Ä tXm«-§Ä 
h¨p]n-Sn¸n¡m\pw CXv  e£-y-an-Sp-¶p. XXv^-e-
am-bn- hn-hn-[-bn\w ac-¯-Sn, CÔ\ acw, arK-§-
fpsS Xoä F¶nhbpsS Bhiyw ]cn-l-cn-¡m 
-\pw, A§s\ ]c-¼-cm-KX h\-ta-J-e-bnse 
k½À±-w Ipd-bv¡m\pw Ign-bpw.

h\hÂ¡cWw h\-\-io-I-cWw

h\¯nse ac-§Ä sh«n-am-äp-¶-Xn\mÂ A´-
co-£-¯nse ImÀ_¬ssU-Hm-Ivssk-Unsâ 
Afhv hÀ²n-¡p-Ibpw Imem-h-Øsb _m[n-
¡pIbpw At\Iw kk-y-§-fp-sS-bpw, arK-
§-fp-sS-bpw, hmk-Ø-e-§Ä \in-¡p-Ibpw
sN¿p-¶p. AXn-\mÂ h\-\-io-I-c-Ww, as®m-
en-¸n-\pw, {Ia-c-ln-X-amb ag-bv¡pw, BtKmf 
Xm]¯n\pw hgn-sX-fn-¡p-¶p.

ImÀjnI h\-§Ä

IrjnØe-§-fnepw Ah-b¡v Npäpam-bpw, 
hnfhv Ipdª `qan-bn-epw, kz-Im-cykYe-§-fn-
epw, ImÀjnI hnf-Ifpambn tNÀ¯v ac-§Ä 
h¨p]nSn-¸n-¡p-¶Xv ImÀjnI h\§sf¶-dn-b-
s¸-Sp-¶p.  ImÀjnI hnf-IÄ, ac-§Ä F¶nh 
hfÀ¯p¶-Xn-\pw, arK-§sf  hfÀ¯n kwc-
£n-¡p-¶-Xn\pw Cu Øe§sf D]-tbm-K-s¸-
Sp-¯p-¶p.

2.3 kk-y-§-fpw, P´p-¡-fpw

GI-tZiw 45,000 PmXn-IÄ DÅ Hcp henb 
kk-y-kaqlw C´-y-bnÂ D≠ v. Ch-bnÂ 

 ● ]pjv]n-¡p¶ kk-y-§-Ä - 15,000

 ● BÂK-I-Ä - 1,676

 ● sse¡-\p-I-Ä - 1,940

 ● Ih-I-§-Ä - 12,480

 ● A\m-h-rX _oPn-I-Ä - 64
 ● {_tbmss^ä-I-Ä  - 2,843

 ● sSdn-tUm-ss^-ä-I-Ä  - 1,012

C´-ysb F«v hy-X-ykvX `q{]-tZ-i-§-fmbn 
Xncn-¨n-cn-¡p-¶p. 
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C´ybnÂ 81,251 C\ P´p¡Ä 
ImWs¸Sp¶p. CXv temI-¯nse P´p-¡-fpsS 
6.67% s¯ {]Xn-\n-[o-I-cn-¡p-¶p. Ch-bnÂ,

 ● jUv ]Z-§-Ä - 60,000

 ● samf-kv¡-I-Ä - 5,000

 ● kkvX-\n-I-Ä - 372

 ● ]£n-I-Ä - 1,228
 ● Dc-K-§-Ä - 446

 ● D`b Pohn-I-Ä - 204

 ● aÂÕ-y-§Ä - 2,546

kpthm-f-Pn-¡Â kÀtÆ Hm^v C´y (ZSI) 
bmWv cmP-y-s¯ P´p-hn-`-h-§-fpsS \nÀ®bw 
\S-¯p-¶-XnÂ GÀs¸-«n-cn-¡p-¶-Xv.

2.4. hwi-\m-i-w kw`hn¨ C\§Ä
F´p-sIm≠- mWv ay-K-§Ä Ic-bnÂ 

Pohn-¡m³ XpS-§n-bXv?

XSnhyhkmbw (XSnsIm ≠pÅ km[\
kma{KnIÄ D ≠m¡m\pw ISemkv,                 
]vssfhpUv) KmÀlnI CÔ\w, Irjn, 
sXmgnÂimeIÄ F¶nhbpsS D]
tbmK¯n\pw A\nb{´nXambn ac§sf 
sh«napdn¡p¶Xns\ h\\ioIcWw F¶v 
]dbp¶p.

knwl-hm-e³ Ipc§v

BZ-y-Ime Pohn-IÄ Pe-¯n-emWv Po-hn-¨n-

cp-¶-Xv. AXn-\p-tijw kk-y-§Ä Ic-bnÂ 

hf-cm³ XpS-§n. Ch `£W¯nsâ Hcp              

]pXnb Dd-hn-S-ambn Xocp-Ibpw Nne P´p-¡Ä 

Pes¯ Dt]-£n-¡p-Ibpw sNbvXp. ChbnÂ 

izmt-kmÑzmk-¯n-\mbn sNIn-fbv¡v ]I-cw, izm-

k-tIm-i-§Ä hnImkw {]m]n¨n«p≠ v.

BZ-y-ambn Ic-bnÂ h¶Xv D`b Pohn- 
I-fmWv. 

F§-s\-bmWv Znt\m-k-dp-IÄ A{]-X-y-£-am-
bXv?

]pj
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samfkvv¡IÄ ]£nIÄ jUv]Z§Ä

aÕy§Ä DcK§Ä kkvX\nIÄ

{]hr¯n 2.1.       R§Ä sN¿p¶p

 ) \½psS kvIqÄ ]cnkc¯pÅ hnhn[ 
C\w kky§sf I≠ dnªv AhbpsS 
km[mcW \mahpw, imkv{Xob \
mahpw \ap¡v tcJs¸Sp¯mw.

 ) Huj[ {]m[m\yapÅ kky§fmb AKm 
en^ C³UnI (Ip¸ta\n), ^nÃm´kv 
Aackv (IogmÀs\Ãn) F¶nhsb 
\½psS hnZymeb ]qt´m«¯nÂ \
ap¡v hfÀ¯mw.
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Ncn-{Xm-Xo-X-Ime P´p-¡-fmb Ch, {]IrXn Zpc-
-́§-fnÂs¸«v A{]-X-y-£-am-b-Xm-Wv. Ch-bpsS 

t]cv {Ko¡v `mjbnÂ \n¶pw e¯o³ `mj-bnÂ    
\n¶p-amWv h¶n-«p-Å-Xv. Znt\m-kÀ F¶ hm¡n 
sâ AÀ°w “`oXn P\-I-amb“ ]Ãn F¶m-Wv.

C¶v ]e-Pm-Xn-bnÂs¸« arK-§Ä \mi¯nsâ 
h¡nemWv. Ah-bnÂ ssdt\m-kv, Xnanw-K-e-
§Ä,-sN-¶m-b-IÄ,-]cp´pIÄ, Nne ag-¡m-
Snse ]£n-IÄ F¶nh DÄs¸Sp¶p. a\pjy³ 
ChbpsS tXmÂ, FÃv, sIm¼v, Ah Pohn¡p¶ 
Øew F¶nhbv¡v th≠ n AhbnÂ Nnehsb 
sIms¶mSp¡n. aäp Nne Poh-Pm-e-§Ä a\p-jy 
\nÀ½nX cmk-h-kvXp-¡-fmÂ hnj _m[n-X-cm-
hpItbm, sIWn-bnÂ hogp-Itbm sNbvXn-«p≠- v. 
]pcmX\Imes¯ cmPm¡³amcpw {_n«-Wnse 
DbÀ¶ DtZ-ym-K-Øcpw [mcmfw arK-§sf th«-
bm-Sn-bn-cp-¶p.C¶v th«-¡mÀ Ah-cpsS t\«-̄ n-                   
\mbn P´p-¡sf th«bmSp¶p. lnam-NÂ {]
tZ-inÂ I ≠p hcp¶ kpµc ]£nIfmb tamWmÂ 
th«-bm-S-s -̧Sp-¶-Xn-\mÂ hwi-\m-i-̄ n-sâ h¡n 
emWv. hwi-\m-i-̄ nsâ h¡n-se-̄ n-bn-«p-Å-Xpw, 
F®-̄ nÂ Ipdª P\-kw-J-y-bp-Å-Xp-amb PmXn-
Isf hwi\m-i -Pm-Xn-IÄ F¶v ]d-bp-¶p.

C -́y-³kÀ¡mÀ ]e ]²-Xn-Ifpw \nÀt±-in-
¨n«p≠ v. Ah ISphm]²-Xn, B\]²-Xn, ssdt\m 
{]hÀ -̄\-§Ä, KnÀknwl-]-²-Xn, IqSmsX 
No¦®n{]P\\]²-Xn F¶nhbmWv.

“ISphmkwc£W ]²Xn” 1972 Â ISp-
h-I-fpsS (]m-́ oc ssS{Ko-kv) kwJy 40,000 Â         
\n¶v 1827 Bbn Ipdªn«p≠v. 1973 G{]nÂ 1 
\v C´y³ kÀ¡mÀ ISphkwc£W ]²Xn 
XpS-§p-I-bpw, XXv̂ e-ambn ISp-h-I-fpsS -kw-Jy 
hÀ²n-¡p-Ibpw sNbvXp.

“B\-kwc£W ]-²Xn” \½psS tZiob 
apXÂIq«mb ar-KamWv B\. C´-y³ B\-I-fmb 
Fen-^mkv amIvÊknsâ sIm¼p-IÄ¡v th ≠n-
bpÅ th«-bm-S-epw, hmk-Ø-e-¯nsâ \io-I-c-W-
hpw, Ah-bpsS -kw-J-ybv¡v `oj-Wn-bmbn XoÀ¶n-
cn-¡p-¶p. ]cn-ØnXn a{´mebhpw h\w hIp¸pw 
Bcw`n¨ {][m\ ]²Xnbmb B\ kwc£W 
]²Xn hmkØe¯n\pth≠ n a\pjycpw B\-
Ifpw \S-¯p¶ aÕ-c-§sf ]cn-l-cn-¡p-¶-XnÂ 
{i²-sN-ep-¯p-¶p. 

“Im ≠m-a-rK kwc-£Ww” A\-h[n C´-y 
³ Im ≠m-a-rKw AYhm Hä sIm¼pÅ Im≠ m- 
a-rKw (ssd-t\m-kn-d-kv bqWn-Im-cn-kv) th«-bm-SÂ 
aptJ-\bpw shÅs¸m¡w aptJ-\bpw hwi\miw 
kw`hn¨p. C´-y³ PmXn-Isf kwc-£n-¡p-¶-Xn-
\m-bn, tI{µ-¯nsâ D¯-c-hm-Zn-X-z-¯n-epÅ ]p\-
c-[n-hm-k- ]-²Xn ZpXzm tZiob ]mÀ¡nÂ GsäSp-
¡-s¸-«p.

h\-\-io-I-c-W-¯mepw aäv ImcW§fmepw kk-y-§-fp-sSbpw P´p¡fpsSbpw ]ePmXnIÄ       
\mi¯nsâ h¡nse¯pIbpw AhbnÂ Nneh hwi-\miw kw`-hn-¨n-«p-Å-Xmbpw Icp-X-s¸-Sp-
¶p.
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“knwl-k-t¦Xw” 1972-þÂ KnÀ kt¦-X-¯n-

epÅ ]q¨bpsS hÀ¤-¯nÂs¸« Cu {]uU-

Kw-`o-c-amb PmXnsb kwc-£n-¡p-¶-Xn-\mbn 

KpP-dm¯v kÀ¡mÀ Hcp ]©hÂkc]²Xn  

\nÀt±-in-¡p-I-bp≠- m-bn. CXnsâ tZinb         

]mÀ¡pw Bhmk-Ø-e-¯pÅ ]cn-ØnXn 

k´p-e-\hpw icn-bmb coXn-bnÂ kwc-£n-¡-

s¸-«n-«p≠- v. CXnsâ ^e-ambn knwl-§-fpsS 

-kw-Jy hÀ²n-¨n-«p≠- v.

No¦®n{]P-\\ ]²Xn: 1975 Â tI{µ 
kÀ¡mÀ sIm ≠ph¶n«pÅ No¦®n{]P 
\\hpw ]cn]me\hpsa¶ ]²XnbneqsS 
C´ybnse hwi\miw kw`hn¨psIm ≠ncn¡p¶ 
No¦®nIsf ]cn]men¡p¶p. Ah ip²Pe 
No¦®n (t{Im¡Unekv ]mekv{Sokv) ehW 
Pe No¦®n ({InknUnekv t]mtdmkkv) A      
]qÀÆ Kmcnb³ ({Imhnbmenkv KmsPân¡kv) 

2.5 Nph¶ hnh-c tiJcW _p¡v 
      (sdUv tUäm _p¡v)

CXv Hcp sd¡mÀUv  _p¡m-Wv. {]I-rXn-bp-
sS-bpw, {]I-rXn-hn-̀ -h-§-fp-sSbpw kwc-£-W-̄ -n 

\m-bpÅ  A´ÀtZ-iob bqWn-b-\mWv (sF.-bp.-
kn.-F³) Nph¶ hnh-ctiJcW _p¡ns\ 
kq£n-¡p-¶Xv. sdUv tUäm _p¡nÂ hwi\m 
iwkw`hn¨ C\§Ä AsÃ¦nÂ P´p¡fpsS 
hnhc§Ä DÄs¸Sp¯nbncn¡p¶p.  

C -́y-bnse P´p-¡-fmb Hä sIm¼pÅ Im ≠m-
arKw \oeKncn-bnse YmÀ, knwlhme³ Ipc-§v, 
Gj-ym-änIv knwlw, C -́y³ ISp-h, Henhv sdUvUnen 
Ba, ]£n-I-fmb tlm¬ _nÂ, tamWÂ, DbÀ¶ 
C´y³ _ÌmÀUv, ^okâv (tImgn-hÀ¤w) F¶nh 
hwi-\m-i-̄ nsâ h¡n-em-Wv.

Acnkvtäm«nÂ 2000 hÀj-§Ä¡p-ap¼v 
P´p-¡-fpsS EXpt`Z-¯n-\-\p-k-cn¨pÅ Ne-\
s¯ Xncn-¨-dn-ªn-«p≠- v. AXp-sIm≠ v tZim-
S\w F¶Xv Hmtcm hÀj-hpw, Hcp {]tX-yI 

C´ym Kh¬saânsâ ]cn 
ØnXn a{´mebw h\w hIp¸nsâ             
\nb{´W¯nemWv F³.-Pn.kn (tZ-iob 
lcn-XI hnf-IÄ)

tZiob arKw þ ISph

tZiob ]£n þ abnÂ

tZiob ]pjv]w þ Xmac

tZiob ^ew þ am§

tZiob hr£w þ BÂacw

tZiob ss]XrI arKwþ B\

knwlw,-I-Sp-h,-]pÅn¸p-en, {[ph ]pen,- 
lnameb km\p¡fnÂ ImWs¸Sp¶ ]p 
Ån¸pen, F¶nh C´-y-bn-ep≠- v. Noä 1950 
IfnÂ hwi-\m-i-¯n-\n-c-bm-bn.

 {]i-kvX-amb Henhv sdUvUnen Ba 
Hdo-k-bpsS Xoc-¯pw, F¶mÂ lm¡vkv 
_nÂ Ba-IÄ Xangv\m«nsâ Xoc¯pw {]
P-\\w \S-¯p-¶p.

{]hr¯n 2.2.        Rm³ sN¿p¶p

 ● Aeªp \S¡p¶ ]«nIÄ s]mXpP\

§sf D]{Zhn¡pIbmsW¦nÂ Rm³

_vfqt{Imkv kwLS\sb Adnbn¡p 

Ibpw, AhbnÂ\n¶pw kwc£Ww \Â 

Im³ At]£n¡pIbpw sN¿pw.
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Acnkvtäm«nÂ 2000 hÀj§Ä¡pap¼v 
P´p¡fpsS EXpt`Z¯n\\pkcn¨pÅ Ne\
s¯ Xncn¨dnªn«p≠ v. AXpsIm≠ v tZim
S\w F¶Xv Hmtcm hÀjhpw, Hcp {]tXyI 
kab¯v kpc£nXamb {]P\\w t]mepÅ 
[À½§Ä¡mbn P´p¡Ä AhbpsS hmk
Øe¯v \n¶v asämcp hmkØt¯bv¡v 
Nen¡p¶ {]Xn`mkamWv. thS´m¦Â ]£n 
kt¦Xw C´ybnse AXymIÀjIamb Hcp 
]£nkwc£Wkt¦XamIp¶p. Cu kt¦
Xs¯ Ignª 250 hÀj§fmbn  {]mtZinI 
P\§Ä kwc£n¨v t]mcp¶p. thS´m-¦Â 

2.6 tZim-S\w

a\pjyÀ th\Â¡me§fnÂ XWp¸pÅ Øe§tfbpw, XWp¸v Ime§fnÂ NqSpÅ 
Øe§tfbpw At\zjn¡pItbm, AhnsSt¸mbv Xmakn¡pItbm, sN¿p¶Xpt]mse FÃm 
P´p¡Ä¡pw, Dujvamhnsâ hyXnbm\s¯ Xncn¨dnbm\pÅ klPamb {KlW iàn D≠ v. 
AXpsIm≠ v FÃm P´p¡Ä¡pw, hyXykvX EXpt`Z¯n\\pkcn¨v AhbpsS hmkØew 
amäphm³ Ignbpw.

Acn-tÌm-«nÂ 384 þ 322 _n.-kn, P´p-¡-fpsS Ncn{Xw

tZimS\ ]£nIfmb ]n³ säbnÂ, KmÀK\n, 
t{KthKv säbnÂ, \oe NndIpÅ ]£n, km[m
cW km³Uv ss]¸À XpS§nbhbpsS hoSm
Wv.

tZim-S\ ]£n-I-fpsS k©mc]Yw 
hyàam¡p¶ hnhctiJcw

Hmtcm hÀjhpw ]IÂ {lkzkabhpw, 
`£W ZuÀe`yhpapÅ Ime§fnÂ At\Iw 
]£n C\§Ä NqSpÅ Øet¯bv¡v Hcp 
ZoÀL ]d¡en\v Ahsb Xs¶ X¿mdm¡p
Ibpw, A\ptbmPyamb ImemhØbntebv¡v   
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-¶v B{^n-¡-bnse XWp-¸pÅ {]tZ-i-§-fnÂ 
F¯n-t¨-cp-¶p. AhÀ Iq«-t¯msS  Nen-¡p-
t¼mÄ, Ah-b-psS i{Xp-¡-fnÂ \n¶v Ahbv¡v 
kwc-£Ww e`n-¡p-¶p.tZim-S\w sN¿p¶ 
At\Iw ]£n-IÄ `qan-bpsS Im´n-I-a-WvU-
e-¯nÂ D ≠mIp¶ hy-Xn-bm-\-§-Ä¡v A\p-
k-cn-¨pÅ D±o-]-\-§Ä¡v hnt[-b-am-Ip-¶p. 
AXnsâ klm-b-¯mÂ Ah-bpsS e£-y-
Øm\w I ≠p-]n-Sn-¡p-¶p. aÂkc {]mhp-IÄ 
Ah-bpsS hmk-Øew I ≠p]nSn-¡p-¶-Xv Cu 
amÀ¤¯neqsS am{XamWv.

B\-I-fpsS Iq«w {Kma-§-fnÂ {]th-in-¡p¶p. 
F´p sIm≠ v?  

Im«m\-I-fpsS Iq«w {Kma-̄ n-tem, Irjn Øe-
t¯m, aäp Øe-§-fntem {]th-in̈ p F¶-Xv 

 tUm. keow Aen 
(1896 -1987) 

]£nimkv{XÚ³
Ornithologist 

"C´ybnse 
]£n a\pjy³" 

F¶dnbs¸Sp¶p. 

]£n-I-fpsS tZim-S\w

 $ acp-`q-a-nbnse sh«p-¡n-fn-IfpsS Iq«-w 
Nen-¡p-t¼mÄ (H-cp-Iq«¯nÂ GI-tZiw 
50,000 anÃ-y³) Hcp Znhkw 3000 S¬    
kk-ym-lmcw `£n-¡p-¶p.

 $ kmÂa³ aÂkyw {]P-\-\-¯n-\mbn IS-
enÂ \n¶v ip² Pe-¯n-tebv¡v 1500 
ssaepIÄ (2400 In.-an) k©-cn-¡p-¶p. 
Ah-bnÂ A[nIhpw {]P-\-\-¯-n\v 
tijw  AXnbmb XfÀ¨ ImcWw \in¨p 
t]mIp¶p.

 $ {_ko-enb³ Ba-IÄ {]P-\-\-¯n-\mbn 
1250 ssaep-IÄ (2000 In.-ao) F«v BgvN 
kabw sIm≠ v k©cn¡p¶p.

 $ hSt¡ Ata-cn-¡-bnse _mc³ {Ku≠ vkv 
Imcnt_m 3700 ssaep-IÄ (5000 In.-an) 
k©-cn-¡p-¶p. CXmWv Gähpw IqSp-XÂ 
hmÀjnI tZim-S\w sN¿p¶ kkvX-\n.
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icnbÃ. Ah-bpsS hmk-Ø-es¯ ({]-tZ-iw) 
a\p-j-yÀ Ah-cpsS kz´w hmWn-P-y-̄ n-\pw,                
DXv]m-Z-\-̄ n\pw th≠ n amän- F¶XmWv icn.

h\y kt¦-X-§-fpw, tZiob ]mÀ¡p-I-fpw, 
Øm]n̈ v h\y PohnIsf kwc-£n-¡p-¶XnÂ 
kÀ¡mÀ H«\h[n \S-]-Sn-IÄ FSp-̄ n-«p≠ v.

kwc£W kt¦-X-§Ä : GXv  D]-{Z-h-
n̄Â \n¶pw P´p-¡sf kwc-£n-¡p¶ 

hmkØeamWv kwc£W kt¦Xw. h\yPohn 
Isf ]nSn-¡p-¶Xpw, sImÃp-¶Xpw ]qÀ®ambn   
\ntcm-[n-̈ n-«p≠- v. \½psS cmP-ȳ v GI-tZiw 500 
h\y arK kt¦-X-§-fp≠- v. kt¦-X-§-fpsS Hcp {]
[m\ ZuXyw arK-§sf ]cn-]m-en-¡p-¶-Xn-\-̧ p-d-ambn 
P\-§sf ]cn-io-en-̧ n-¡pIsb¶-Xm-Wv. P´p-¡-
fpsS {][m-\-y-s -̄¡p-dn̈ v hy-àn-Isf ]cn-io-en-̧ n-
t¡- -≠Xm-Wv. A§s\ P´p¡sf kwc£n¡m     
\pw, Hcp\Ã ]cnØnXn k´pe\w \ne\nÀ¯m   
\pw Ignbpw.

2.7. h\-y-Po-hn- kwc£W kt¦Xhpw tZiob 
]mÀ¡p-Ifpw

Ba-I-fpsS tZim-S\w

C¯cw \jvS-§Ä Ct -̧mÄ k¦oÀ®-amb 
Ah-Ø-I-fnÂ F n̄-t -̈cp-I-bpw, ssPh sshhn-
[-y-§-fpsS \jvS-̄ n\v Bcw`w Ipdn-̈ n-cn-¡p-
IbpamWv.   Pohn-I-fpsS \ne-\nÂ ņ\m-h-i-y-amb 
hmk-Ø-ew \in¡pt¼mÄ AsÃ¦nÂ Hcp {]
tXyI C\§fpsS hwi\miw kw`hn¡pt¼mÄ 
ssPh sshh[y§Ä¡v \jvSw D≠mIp¶p.BZ-y 
-t¯Xv kÀÆ km[m-c-WamWv. c ≠m-at¯Xv km¼-

n̄It\«-w,  `£Ww, Imbn-I-w F¶nhbv¡mbn 
th«-bm-Sp-¶Xv aqe-am-Wv kwPmXambncn¡p¶Xv.

ssPh sshhn-[y kwc-£-W-̄ nsâ {][m\ 
e£-y-§-fpw, ta³a-I-fpw, Xmsg sImSp-̄ n-cn-¡p¶p.

abnÂ
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 $ `£W irw-J-e-bpsS XpSÀ¨sb kwc-
£n-¡Â.

 $ kk-y-§-fp-sSbpw P´p-¡-fp-sSbpw 
P\n-XI sshhn-[-y-§sf kwc-£n-¡Â.

 $ hnt\mZtaJebv¡pw, Sqdnkw taJebv 

¡pw kaql¯n\pw DbÀ¶ em`w t\Sn 
sImSp¡Â.

 $ `qan-bnÂ Poh³ \ne\nÀ¯p¶ hy-h-
Ø-I-sf icn-bmb coXnbnÂ D]tbm 
Ks¸Sp¯Â.

tZiob ]mÀ¡p-IÄ: ]cn-k-c-t¯-bpw, {]IrXn-h-kvXp-¡-sfbpw Ah-bnse h\-y-Po-hn-I-sfbpw
kwc-£n-¡m-\mbn {]tXyIw sXcsªSp¯n«pÅ {]tZi-amWv tZio-b-]mÀ¡v. At\Iw tZiob   
]mÀ¡p-IÄ Bcw-`-¯nÂ h\-y-Pohn kwc£W kt¦-X-§Ä Bbn-cp-¶p. C´-y-bnÂ GI-tZiw 89 
tZiob ]mÀ¡p-IÄ D≠ v.

C´-y-bnse Nne {][m\ tZiob ]mÀ¡p-IÄ

t]cpw Øehpw {][m\s¸« C\§Ä

1.  _´n-¸qÀ tZiob ]mÀ¡v ssakqÀ-þ-
IÀWm-S-I

2.  tImÀs_äv tZiob ]mÀ¡v KmÀK-zÂ-þ-
D-¯À{]-tZ-iv.

3.  KnÀtZ-iob ]mÀ¡v Pp\m-KÀ-þ-Kp-P-
dm¯v

4.  Imin-c¦ tZio-b-]mÀ¡v tPmÀK«v-þ
-B-kmw

5. s]cn-bmÀ tZio-b-]mÀ¡v CSp-¡n-þ

    tI-c-fw-        

B\,-]p-Ån-]p-en,- _mÀ¡nwKv am³, ISph, 
km¼À

\mev sIm¼p-Å-am³,- B-\,- ]p-Ån-]p-en,-I-Sp-h, 
\nÂssK.

Gj-y³ knwlw,- ]p-Ån-]p-en,- \nÂssK,-       
Im-«p]-¶n,- Nn¦mc

B\,-H-ä-sIm-¼p-Å-Im- ≠m-a-rKw,-Im-«vt]m-¯v, 
ISp-h,- ]pÅn¸p-en.

B\,-]p-Ån-am³,-\nÂssK,-km-¼À,-I-Sp-h,      
_mÀ¡nwKv am³

Xangv\m«nse Nne {][m\ kwc£Wkt¦X§Ä

{Ia \¼À kt¦-X-§-fpsS t]cv/Øew arK§Ä

1. ap ≠³Xp-ssd,-I-f-¡mSv h\ya-rK kwc£W 
kt¦-X-wþ Xncp-s\Âthen

knwl-hm-e³ Ipc-§v,-I-Sp-h.

2. {ioh-Ãn-]p-¯qÀ h\-y-a--rK kwc£W kt¦-Xw-þ-hn-cpXv\KÀ NnWp-§p¶ A®m³,_mÀ¡nwKv am³.

3.
thS-́ m-¦Â h\y arKkwc£W -k-t¦-Xw-þ-Im-©o-]pcw \o -≠sIm-¡pÅ ISÂ]-£n,- Nm-c-\n-d 

sIm¡v

4. apXp-asse h\-y-a-rK kwc£W -k-t¦-Xw-þ-\o-e-Kncn B\, KmÀ, \o≠  hme³ Ipc-§v.

5. hncfn-asse h\-y-a-rK- kwc£W k-t¦-Xw-þ-Xncp¨ndm¸Ån Im«p-a-bn-ep-IÄ

6. sImSnb¡ssc h\-y-arK kwc£W -k-t¦Xwþ\mK-¸-«Ww ]pÅn-am³, Im«pI-c-Sn

{]hr¯n 2.3. R§Ä \nco£n¡p¶p

 \½psS hnZymeb¯nsâ Hcp tImWnÂ hfÀ¯p arK§sf hfÀ¯m³ {ian¡pIbpw, 
arK§sf kvt\ln¡pIbpw, kwc£n¡pIbpw sN¿m\pÅ Hcp t_m[hÂ¡cWw 
hnZymÀ°nIfnÂ D≠m¡pIbpw sN¿pw. DZm: AtIzdnbw, ]£nIÄ.
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2.8. ssPh-ssh-hn-[-y-§Ä t\cn-Sp¶ `oj-Wn.

Ct¸mgs¯ ssPh sshhn[ȳ nÂ  IW¡m 
¡s ̧«n«pÅ, 10 apXÂ 100 anÃy³ PmXnIfnÂ 
1.4 aney³  am{XamWv Hu]NmcnIambn Xcw Xncn̈ n
«pÅXv. temĪ nÂ 12 henb ssPh sshhn[y 
§Ä D≠ v. temĪ nepÅ 12 henb ssPhssh
hn[y tI{µ§fnÂ H¶mWv C ́y. PohnIfnepÅ 
sshhn[ys¯ ssPhsshhn[yw F¶dnbs ̧Sp
¶p. `qanbnepÅ ssPh sshhn[yw k¦Â ̧̄ n
\XoXamWv.

ssPh sshhn[yw \jvSs ̧Sm\pÅ {]Ir 
XymepÅ ImcW§Ä shÅs¸m¡w, `qI¼w, 
DcpÄs]m«Â, C\§Ä¡nSbnepÅ  aÕcw,      
]cmKW̄ nsâ A`mhw, tcmK§Ä F¶nh     
bmWv.

CtXkabw ssPh sshhn[ȳ nsâ \jvS
¯n\pÅ Htc Hcp ImcWw a\pjy\mWv. ]ptcm 
Ka\ {]hÀ ̄\§fmb sI«nS \nÀ½mWw, Irjn, 

AWs¡«pIÄ, Pekẁ cWnIÄ, tdmUpIÄ, 
sdbnÂth ]mf§Ä, XpS§nbhbpsS \nÀ½mW
¯n\mbn hmkØe§sf \iņ n¡p¶p.

Hmtcm Xc¯nepÅ PohnIfpw ]p\xØm 
]n¡m³ Ignbm¯ P\nXIhn`h§fpsS 
kw`cWimebmbXn\mÂ Hcp C\¯nsâ \
ãwt]mepw Hcp hn]¯mWv. hwi\miw XncnsI 
sIm ≠phcm³ Ignbm¯ Hcp {]{InbbmbXn\m 
Â Hcp C\¯nsâ hwi\miw aäv C\§fpsS 
hwi\mi¯n\v ImcWamIp¶p. 

`qanbnepÅ FÃm PohnIfpw, ]ckv]cm 
{ibnIfpw, Cu _Ô̄ nÂ a\pjy³ Hcp I®n 
am{XhpamWv. 

\½psS AanX NqjWw, AdnhnÃmbva F¶n
hbmÂ ssPh sshhn[y§fpsS XpSÀ ̈bmb \n 
e\nÂ¸n\v Bhiyamb kmlNcy§sf \o¡w 
sN¿m³ ImcWambn.
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2.9.  ssPh sshhn-[-y-§-fnÂ P\-§-fpsS    
]c-¼-cm-K-X-amb Adnhpw Bcw-̀ hpw

Imhv : kmaq-l-y-]-c-ambn kwc-£n-¡-s¸-«n-«pÅ

h\-ta-J-e-bmWv Ch. {]tXyI h\taJeIfnÂ 

Hcp t£{Xw ]WnXp tZhs\ {]XnjvTn¡p¶Xn 

\mÂ Ahsb kwc£n¡p¶Xn\v  {]YaØm\w 

sImSp¡pIbpw, apgph³ kapZmbhpw CXnÂ 

]¦psImÅpIbpw sN¿p¶p. C´ybnse FÃm 

`mK§fnepw ac§sf Bcm[n¨v kwc£n¡p¶ 

kwkvImc ss]XrIw ImWmw. 

kapZmbw, taJe, D]tbmKaqeyw, e`yX 

F¶nhbv¡\pkcn¨v Bcm[n¡p¶ kkyC\w 

amdp¶p. Cu kwkvImc¯mÂ kkyC\§Ä 

kwc£n¡s¸Sp¶p. Cu kwkvImcw C¶pw 

XpScp¶Xn\mÂ KncnhÀ¤¡mÀ ht\m 

Â¸¶§sf hmWnPyhÂ¡cn¡pItbm \ne 

\nÂ¸nÃm¯ NqjWw sN¿tem sN¿p¶nÃ.

Cu kwkvImcw XeapdbnÂ\n¶pw 

XeapdIfntebv¡v hm¡pIfneqsS ssIamäw 

sN¿s¸«p. IYIÄ, ]m«pIÄ, \mtSmSnIYIÄ, 

]gs©mÃpIÄ, kwkvImcw F¶nhbneqsS 

kky C\§tfbpw, P´pk¦cW hnIk\

t¯bpw sa¨s¸Sp¯phm³ t{]cW\ÂIp¶p.

joe³: \µnbp≠ v kmÀ. \½psS h\§sf

kwc£nt¡ ≠Xnsâ BhiyIX¡pdn¨v Rm³  

[mcmfw  Adnhv t\Sn Cu Adnhns\ Fsâ 

Iq«pImtcmSpw aäpÅhtcmSpw ]¦pshbv¡p 

sa¶v Rm³ hmKvZm\w sN¿p¶p. 

2.10. a\pjy h\yPohn kwL«\w

AanX NqjWw, P\kwJymhÀ²\hv 
F¶nhbmÂ hmkØes¯ \in¸n¡p 

Imhv

{]hr¯n 2.4.        Rm³ sN¿p¶p

 Rm³ Fsâ P\vaZn\¯nÂ 
hnZymeb¯n\mbn Hcp hr£ss¯ 
k½m\n¡pw. 

Rm³ Fsâ ho«nse sSdÊnepw, hoSn\p 
Ånepw, ]cnkc¯nepÅ Hgnª 
Øe§fnepw ]pXnb kky§sf h¨v 
]nSn¸n¡pw. 
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¶Xn\v Htc Hcp D¯chmZn a\pjy\m 
sW¶Xv GhÀ¡pw Adnbmhp¶ Hcp                            
\Kv\ kXyamWv. P\kwJy hÀ²\hv  ImcWw       
\mw h\¯n\pÅntebv¡v {]thin¡pIbpw 
kky§fptSbpw, P´p¡fptSbpw hmk 
Øew ssIbS¡pIbpw sN¿p¶p. 
AXpsIm≠ v P´p¡Ä¡pw, a\pjyÀ¡pw 
CSbnÂ kwL«\§Ä D ≠mIp¶p. B\, 
Im«pt]m¯v, ISph F¶o arK§Ä 
Blmc¯n\pw Pe¯n\pw th ≠nIq«ambn 
Irjn Øet¯bv¡v hcnIbpw Ahsb  \
in¸n¡pIbpw sN¿p¶p. F¶mÂ P´p¡sf 
Ipäs¸Sp¯m\mhnÃ. a\pjyÀ X§fpsS 
\³abv¡p th ≠n P´p¡fpsS hmkØe§sf 
AXn{Ian v̈ Ibdp¶XmWnXn\p ImcWw.

]cnkckwc£Ww F¶Xv Hmtcmcp¯ 
cptSbpw ISabmWv. ]cnØnXn\miw kw`hn̈ psIm-
≠ncn¡p¶  {]tZi§sf kwc£n¡p¶Xn\p 
Å t_m[hÂ¡cWw P\§fpsS CSbnÂ 
hÀ²n¨n«p≠ v. lcnX kam[m\w (Green 
Peace) F¶ Hcp Iq«w ]cnØnXn  kwc£IÀ 
ImcWamWv XnanwKeth« XSbphm³ 
km[n¨Xv. kpµÀemÂ_lpKpW Bcw`n¨ 
{]IrXntbmSnW§nb (t¢mkÀtlmw) Nn]vtIm 
{]Øm\¯mÂ lnameb{]tZi§fnepÅ 
hr£§Ä apdn¡p¶Xv XSbphm³ km[n¨p. 

]cnØnXn kwc£W taJebnepÅ Nne{]
hÀ¯\§Ä

 $  ]cnØnXn {]iv\§fpsS t_m[
hÂ¡cW¯n\mbn dmenIfpw tLmj 
bm{XIfpw kwLSn¸n¡Â.

kpµÀemÂ_lpKpW

{]hr¯n 2.5. Rm³ sN¿p¶p

1.  \n§fpsS {]tZi¯pÅ ssPh
sshhn[y§Ä¡v tZmjw DfhmIp¶
sXmgnÂimeIfpsS ]«nI X¿mdm¡pI.
NnesXmgnÂimeIfpw a\pjy{]hÀ
¯\§fpw ssPh sshhn[y§sf
AdnbmsXXs¶ \in¸n¡p¶p. C¯
cw am\pjnI {]hÀ¯\§fpsS ]«nI
X¿mdm¡pI. F§s\ Chsb ]cntim
[n¡phm³ Ignbpw?

2. \n§Ä hkn¡p¶ {]tZi¯v am{Xw
ImWp¶ (F³UanIv)  kky§tfbpw 
P´p¡tfbpw \nco£n¡pIbpw F{X 
C\§fmWv hfsc Ipdhmbn ImWs¸Sp 
¶sX¶v I ≠p]nSn¡pIbpw sN¿pI.

 $ am[ya§fnepsS Aht_m[\w hym]n 
¸n¡Â.

 $ {]iv\§sf ssIImcyw sN¿p¶Xn\m 
bn ]cnØnXn \nba§Ä \S¸nem¡Â.

Im«pt]m¯v

IcSn
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aqey\nÀ®bw

1. icn D¯cw sXcsªSp¡pI

a)  F®¯nÂ Ipdhpw \mi¯nsâ ̀ ojWn t\cnSp¶Xpamb C\§sf ____________F¶v 

hnfn¡p¶p. (A]IS¯nemb C\w/hwi\miw kw`hn¨ C\w)

b)  ]cnkc¯nÂ ImWp¶ ho«nÂ hfÀ¯m¯Xpw IrjnsN¿m¯Xpamb PohnIsf C{]

Imcw hnfn¡p¶p  ____________ (h\yPohnIÄ / km[mcW PohnIÄ)

c)  Hcp {]tXyI {]tZi¯pÅ kky§fpsS Iq«§sf  C{]Imcw hnfn¡p¶p  ____________
(kkyPmew (t^vfmd) / h\w)

d)  FÃm kq£vaPohnIÄ apXÂ henbPohnIÄ hscbpÅh   ____________
F¶dnbs¸Sp¶p (arKPmew (^mW) / t{]mt«mtkmhIÄ)

e)  ssUt\mkÀ F¶ hm¡nsâ AÀ°w  ____________ (`oXnP\Iamb ]Ãn/ {UmK¬ ]Ãn)

2.  C´ybnÂ 1976 Â BWv kmaqly h\\nÀ½mWw Bcw`n¨Xv. CXnsâ {][m\ e£yw  h\ 

hÂ¡cW t{]mÕml\hpw, D]tbmKiq\yamb Øe§fnÂ a\pjy \nÀ½nX h\§sf h¨p 

]nSn¸n¡pIbpamWv. ̂ e`qbnãaÃm¯ Øe¯ns\ IrjntbmKyam¡n amäm\pÅ Nne hgnIÄ 

\nÀt±in¡pI.

3.   h\yarK§Ä ]cnØnXn k´pe\¯n\v A\nhmcyambXpw Sqdnk¯n\v BIÀjIhpamWv.    

\n§fpsS \nÀt±i§fneqsS Cu {]kvXmh\sb km[qIcn¡pI.

4.   {Kma§fnepw Irjn Øe§fnepw h\yarK§Ä hcmsX kq£n¡m³ a\pjyÀ At\Iw 

amÀ¤§Ä {]tbmKn¨p. arK§fnÂ \n¶v IrjnØe§sf kwc£n¡m³ Ahbv¡v Npäpambn 

sshZypX thenIÄ Øm]n¨p. CXv BtcmKy]camb Hcp coXnbmtWm? Ch c ≠nt\bpw 

klmbn¡phm³ CXc amÀ¤§Ä \n§Ä¡dnbmtam?

5.   ac§Ä h¨p]nSn¸n¡p¶Xns\ h\hXv¡cWsa¶pw ac§Ä apdn¡p¶Xns\ h\\

ioIcWsa¶pw Adnbs¸Sp¶p. h\\ioIcW {]iv\¯n\v Fs´¦nepw Ømbnbmb ]cn 

lmcapt≠ m?

 6.    h\\ioIcWw XmsgsImSp¯ncn¡p¶ [mcmfw amä§Ä¡v hgnsXfn¡p¶p. F¶mÂ Ah 

{IaclnXambn Øm\s¸Sp¯nbncn¡p¶p. Ahsb {Ia coXnbnÂ FgpXpI.

   a) `qan  b) \Kc§Ä (]«W§Ä)  c) ]cnØnXn   d) h\yarK§Ä  e) {Kma§Ä     
f) {Kma{]tZi§Ä  g) ASp¯ Xeapd
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]pkvXI§Ä
1. Biology - The science of life IV Edition - Wallace, Sanders - Ferl

Harper Collins College Publisher.

2. Silver Burdett & Ginn Life Science - Silver, Bundett and
Ginn Inc.,USA.

3. Indian Wild Life The Great Wildlife series – APA publication.

4. Reader’s Digest (Wild animals) (forest) - The Reader’s Digest
Association Ltd. London, Newyork.

sh_vsskäpIÄ
www.en wikipedia org/wiki/forest 
www.en wikipedia org/ wiki/plants

7. CXn\mÂ F´v kw`hn¡pw?

 a) acw apdn¡Â XpScpIbmsW¦nÂ

b) P´p¡fpsS hmkØew \in¸n¡pIbmsW¦nÂ.

c) a®nsâ _mly]mfn \o¡w sNbvXmÂ.
8.  A\nb{´nXamb acw apdn¡Â h\\ioIcW¯ntebv¡v \bn¡p¶p. F§s\bmWv CXv

agbpsS tXmXns\ Ipdbv¡p¶Xpw, shÅs¸m¡¯n\v ImcWamIp¶Xpw?
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