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1. Je\ y$<eTT
MT #T >\ yTT\T, +Te\qT #&+&. 

n$  s+qT eT]jTT |]e * 
jTTqy? <T, n$ y{ |]e+, s+ 
eT]jTT s\ ysT>jTT+&TqT.

eTq ||+#eTT nH s\ Je sX\ 
+& jTTq~. n q nMTu qT+& n |< 
*$T+>+ es +Te\T y{                       
|]e+ ysT>jTTq|{, y{ Xs+ 
Jeq $<H\ nqT>T+> nqTL\        
b+~jTTq~.
1.1 eT[ Je|eDeTT> DeTT

eTT n JesX\ s eT]jTT 
j |e+. ssY VQ 1665e 
d+eseTTq eTTqT qT>=HqT.

~j&sY cH (Theodor Schwann)   
eT]jTT e<d u (Mathews 
Jacob  1838   d<++qT | 
b~+].  d<++ jTT s+&T eTTK 
|b<q\T
1. n Je sX\T \# ]yTq$.
2. = \T ~ es qTq \ qT+& 

eyT sb+<T#Tq$.

eTT 1.1            eT |

eqe T>Z\ eTT\T(Cheek Cells)

1.1.1  jT\ s> ee D\ 
s\T

jT\ <s+>, \ |]e+           
eT]jTT s+ ysT |& jTT+&TqT. k<s+> 
\T >T+&+, >s+, < 
b&e>qT+&TqT. = \T b&e> qT+& 
s+&T es\T yTTq<*jTT+&TqT. $ +& 
s+ q&TqT.

\T = deTj\ $T* 
b&e> +&TqT. H& eTT < qsH\T      
e+{ = XFjTT+> qT+&TqT.

+< e&q |{ $$< s\ \T 
eT]jTT y{ s\qT #|qT.

VsD:-

D\T seTT
H& \T qeTT 

 \T >=| s+

>+~ \T |THs+

keTd m|B*jT+ VQ uTs+

d+us m|B*jT+ dbs+

n+& \T  n+&s+

ms s \T >T+& s+
+TjTT +&s 

\T
k>BjT &q 
(m+>&&

m|B*jT+ + L&q >E |\qT 
(d&T d<] +< |]o*+,            
|]o\q\qT qy<T #jTTeTT.

Je\ y$<eTT
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$Cq XgeTT

\T $<T\T
X\\ \T 
(keTd m|B*jT+

s eT]jTT s+

+&s \T d+#+ eT]jTT y#+ 
=e \T n~ =e _+<Te\qT 

\#jTTqT
H& \T H& |#<H\ |ds
nd \T <&+

<+&s, X+KT 
\T

<w eT]jTT s+>T

sesq (j 
\T

< s+>\ |ds

>+~ \T d$+#T

1.2  D>\ sD eTjTT $T\T
+>\T,  Je <e (d{b+ 

e +&TqT. $ Je <eeTT jTT 
Je s\T. seTT, $ eTT|\ 
nedseT>Tq|&T |sT>T<\ eT]jTT s{+|>T  
\\qT *jTT+&TqT.

1.2.1 D>\T y $T\T

  D>\T : 

1. n+e <e \+ 

2. sueTT 

3. > <V\T 

4. k keTT\T 

5. yT{ +&jT 

6. d+{j 

1. ne e C\

1945  bssY # sV+# &q m\H 
d<] n<jTq+ n+e <e+ 
]\ L&q #eed jTT n*qT 
*jT#dqT. ~ 1952 bssY# n+e 
<e \+> |sT |{&+~. n+e <e 
\+ +< #+ jTT y\T|\ e\jT+# 
 nsTTqe }V+#&T#Tq~. s+&T 
s\ n+e <e \\T |]o*+|&q$. 
n$ sueTT\ L&q >sT n+e 
<e\eTT (RER) eT]jTT sueTT\T  
qTqT| n+e <e \+ (SER).

eqe\ = \T, y{ $<T\qT 
#<+. = eqe \T, eT]jTT y{ 
|qT\T +~ |{ e&q$.

eqe Xs+ $$< \T

qTqT| +&s
 eTT

s \T nd eTT

H& eTT

X eTT=e eTT
n+& eTT

Je\ y$<eTT

100 101



ne eC\ $T\T

m  n+e <e \+   n 
d nd|+s #+e+{ s 
#TqT. 

_  qTqT|q n+e<e\+ =e 
|<s\ d+Xw eT]jTT >HqT 
$&BjTT eTTK b eV+#TqT.

d   $uq sT>Tq|&T n+e  <e 
\ #\T n<XeT>TqT. = 
+< $uHq+seTT $ = +< 
#eTT qT+& sb+<TqT.

2. suCyT

 sueTT\q&T nH d>s 
s\T n+e <e \eTT jTT 
#eTT nT& eTjT < 
>sT n+e<e\eTTqT @ssT#TqT. 
sueTT\T +<+ jT>TqT. = 
sueTT s+&T s |e\ L&q~ 
n$ { q, eTs={ |< ||eeTT. 

3. > |seTT

> <V\ m\H d<]               
|]o\q eT&T #jTT n+X\T+&& 
*jT#jTTqT n$ 

1 #<THq T\T  dds #u s 
deTT<jTeTT.

2  q T\T < yd

3  |< ]\T 

MT \Tk
sueTT\ jTT d{ seTTqT 

jsT #dq eTT>TZsT |]X<\T skjTq 
XgeTTq+<T 2009e d+eseTT Hu 
VQeT b+~]. ysT y+{eTH seTwH 
us <XeTT +q nyT] XgE&T, 
<eTd d& (U.S.A eT]jTT <jY  
(sTT.

q | |e+, |< | |e+\| 
+& {| e+{ seTTqT @ssT#TqT. 
sueTT  <e+ d#> +&e#TqT. 
$ b{H d+Xw |<X\>TqT.

sueTT\T

>sTq n+e <e\+ qTqT| n+e <e\+
n+e <e\ seTT

Je\ y$<eTT
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$Cq XgeTT

$T\T
m yH \ e+{ d$+#T Xj\qT 

#jTTqT. $ m+eTT\qT * 
+&e#TqT.

_  $ n_e~ #+<TTq d ; e+ 
=+ kq|<s\qT @ssT#TqT.

d  ~ H |\ (s{H eTT\, H 
|\ es\T sb+<T dVjT|&TqT.

&  ~ X  @kyT sb+<T 
dVjT|&TqT.

4. kCeTT\T 
keTT\T \ qT+& es |<s\qT 

VsZeTT #jTT eed #+~q~. keTT\T 
> <VeTT\ qT+& < |+> n+e 
<e \+ qT+&  jT>TqT. | 
keTT  >T+&{ seTT n>TqT ~ 
 k+< |<seTT +&jTT+&TqT.

$T\T
m  k eTT\T | s +>\qT n< 

$<+> nq|<s\qT J]+|#jT&+ 
<s eTTqT Xu+> +#T dVjT 
|&TqT.

_  eTT q+#Tq|&T keTT\T  |* 
n+<T m+eTT\T y{ k+ \H 
J]+|jTTqT. n+<Te\ keTT\qT 
eTT jTT V d+#T\T n 
n+<TsT.

5. yT{&j
nH \  <eeTT >\ |< 

+TjTT >T+&{ < <+&s         
seTT\qT yT{ +&j n+<TsT.

yT{+&j, b{q jsq s+&T 
bs\ |&jTT+&TqT. uV #eTT, |\ 
#eTT #T  d+ e+{ seTTqT       
@ss#TqT. |* #eTT nH eTT&\T *q 
ye+{ s\qT  yT{+&j >VseTT 
(\TyTH| @ss#TqT. yT{+&j |* 
#eT&\qT d n+<TsT.

$T\T
yT{+&jqT eTT jTT X >V\T 

(power houses of the cell) n+<TsT. 
m+<T+f $  Xd j kH\>TqT. 
$ n~ X >\ d+j> |<syTq ATP   
d+Xw+#TqT (ATP- AdinosineTri Phosphate).

6. seeTT (Centrioles)

d+{jqT yTT yTT< 1897 V> 
eT]jTT *d $e]+]. d+{j\T 
d H[s (T\sY s\>TqT. $ 
s+&T s q&TqT. n$ <+&seTT  
eT]jTT jTT s\T. $ +T +  
+< <>Zs> neT]jTT+&TqT.

yT{+&j n+sY`seTT

d |* bs

y\T|* bs
e

Je\ y$<eTT
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 $uq deTjT+,  d+{j, 
d+& b>T\qT eT]jTT d <V\qT 
 #jTTqT. ~  $uq |[qT  
rs+#TqT.

1.2.2.  (jTdt)
+<+ nH~ # dwyTq |+s 

d+>+. ~ >T+&+>qT, < n+&s+>qT 
+& 4 u>\qT *jTT+&TqT. n$

1. +< #+
2. +< Je<e+ (qjb+ 
3. e{H s{\yT 
4. +<+X+ (+< _+<Te

+< #+ nH~ +<+ jTT              
y\T|* dTyTq =&T>T. ~ $$<                  
|]e  s+<\qT *jTT+&TqT.

+< Je <e+ nqTq~ +<+ jTT 
Je|<seT>TqT. B +< sdeTT n 
L& n+<TsT. e{H`s{\yT n~+> 
k>BjT&q e{H <seTT L&q e\ 
e+{ seTT.

 $  <| { n y| #+~ +< 
Je<e+ $T&jTT+&TqT.

 $uq sT>T deTjT+ yeTT\T 
# dw+> |+#TqT.

+< _+<Te (qj\d k<s+> 
# \ +< +&TqT. +< 
_+<Te $uq #TsT> sT>T deTjT+ 
|<<>TqT. k<s d M{ n_e~ # 
e> +&TqT. B sT#T>  ss 
(d sZHsY> |\TksT.

$T\T
m ~ n yTu* (Je j 

|jT\qT eT]jTT + jTT nqTe+ 
#s\qT jT++#TqT.

_  +< #eTT, +< Je<eeTT 
(qj b+ eT]jTT Je <eeTT\ 
(d{b+ eT< njqT\ e]& 
nqTeT+#TqT.

1.3 D\T ` DC\T ` nejTy\T ` 
nejTe eed\ d$ (sZHCwH)

VQ Je\ \T  $uq 
<s s{+|>TqT.  ]wyTq jTqT 
sV+#T n$ eT+ eTT> | 
#+<TqT. <Vs +&s \T nejTy\ 
d+#+ eT]jTT d&*\qT sV+#T <s 
#\qeTT eT]jTT |ds dVjT|&TqT.

1.3.1. DC\T (Tissues)

 $<yTq |T, seTT eT]jTT 
jTqT *q \ deTV \eTT 
n+<TsT. +Te\ Xs+ nH |      
\ L&q~. $<T\ <s+> nH 

e{H e\

+< # 
s+<eTT

+<
 <eeTT

+< #eTT
+< _+<Te

+< seTT

Je\ y$<eTT
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$Cq XgeTT

s\ +T \T qe  *jTT#Tq~. 
+T \eTT\qT |<q+> nsTT<T 
s>T\T> $u+|e#TqT.
m|BjT (|) DC\T

| \T <VeTT |\ >\  
nejTy\T eT]jTT VseTT\qT | 
jTT+&TqT.  \T # <>Zs>                   
+~+#& jTT+&T e\q y{ eT< # 
e +s d\eTT +&TqT. +s 
neX\T +&  +&TjT |       
\eTT\ eTTK \eT>TqT.                    
 \T <s # 
nT&jTT+&T <s s \ 
qT+& $&>+&TqT.

s+, \ neT]  eT]jTT $<T\ 
<s+> |qT @&T s\T> $u+].

m) X\\ | (keTdt DC\)
X\\ | eT< u>+  |eTT              

e+{ +<eTT  esTd #<THq              
\qT *+~. <e&|* bs, eT]jTT 
XseTT #eTT\T  |\eTTq 
<Vs\>TqT. 

$T\T
s B eTTK $~. >* ><T\ $ 

yjTTe\ e]& dVjT|&TqT.

_) dus m|BjT:
\T dbs+> b&e> +&TqT. 

= eTT jTT mT, y{ y&\T H 
n~+> +&TqT.

n+&s +<+ k<s+>  \ 
<s u>+ |+#TqT. <Vs |>T\  
|*bs.

keTd m|B*jT+

eT< |es +<eTT

a.  nsFjT 
+&s\T

b.  sFjT 
+&s\T

c. V<jT   
+&s\T

a. keTd
b. d+us
c. LusTT&
d. X*jTT
e. q
f.  >+~
g. |T

seTT

n&bd 
\eTT

<s 
\eTT

a. eT<Td
b. meTT
c. @]j\sY

m|B*jT 
\eTT

|ds 
\eTT

d+<jT 
\eTT H& 

\eTT +&s 
\eTT

T DC\eTT\T

Je\ y$<eTT

104 105



$T\T
JsXjT+ m+eTT\qT d$+#T eT]jTT 

|>T\ JsyTq VseTTqT Xw+#T.
d. |THs | (LusTT& m|BjT)

 | jTT+&T \T |THs+ 
+&TqT. H\ >&\T, >+<T\T   s| 
| <Vs\>TqT.

 |THs |

+<+

|
X*\ <* e\q <TeTT, sTe\T 

=\+#&TqT.
.  C |

= | \T |s| nqTjT 
#|q$> sb+seTT #+~, H+~jTeTT\qT 
@ssT#TqT.                  
|dsD DC\eTT (seTT)

~  <e \+. ~ bw |<s\T, 
Xdj yjTTe\T, $dsq |<s\T        
eT]jTT s |<s\ sy =s nqTL\ 
#+~ jTT+&TqT. ~ 55% bk eT]jTT      
45% s \qT *jTT+&TqT. eT&T 
seTT\ s \T \e. n$ 

 i)   ms s \T  
        (m] d{\T) : RBC

 ii)   \ s \T 
          (\d{\T) : WBC

 iii)   s |\\T   
(<+u d{\T).

  i)   md{\T : seTT mss \T n~ 
d+K +&TqT. | mss eTT +< 
sV+> esT\ < ~|{s |eTT 
e +&TqT. 

|
 \+ d$+#T eT]jTT eT|+& 

H[\ { |q'XwqT dVjT|&TqT.

&. XjTT |
 s+ ~ d+us | e 

+&TqT. n<q+>, $ d*j nq&T 
nd+UyTq d Je |<s b#\qT nsTT<T 
n+#T\qT *jTT+&TqT. XdHeTT < 
yjTTH |* >&\T X*jTT | 
L&q~.

X*jTT m|B*jT+

X*

+<eTT 

d+us m|B*jT+

Je\ y$<eTT
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$Cq XgeTT

$ meTT eT sb+<T#Tq$. M{ J$ 
\eTT 100 qT+& 120 sE\T. $ Vy>_H 
nq&T Xdj es *jTT+&TqT. 
$ |<q+> }|]T\ qT+& HqT, 
Xs s u>\ ydT=beqT.

ii)  \d{\T:  +<eTT >\ \s\T 
nes+jTT+& eseTTqT *jTT+&e. 
$ meTT eT eT]jTT Xwsd >+<T\ 
 jT>TqT. \s\  J$\+ s+&T 
< eT&T ys\>TqT.
$ <VeTTq s uT\ e +&,      

y<T\qT \T>jTT dJesX\ qT+& 
s+#TqT.
iii)  u d{\T: s |\\T, s  

q$. $ s HeTT\T >jT|&q|&T 
seTT >&T seT>TqT.

djT DC\
d+<jT \+ \T e<T\T> 

neT] +s e $T&jTT+&TqT. 
e  e+{ <e+>, > < <&eTT> 
qT+&TqT. $ s+&T s\T. n$

A)  n&bd \+ 

B)  <s \+ (Supportive Tissue 

A) n&bdt DC\eTT : =eqT \ #jTT 
=s ~ sb+s+ #+~jTT+&TqT. +d 
|<s+ <<| +&TqT. ~ |<q+> 
#seTTq +< eT]jTT n+s nejTy\ 
eT< q&TqT.

B) s DC\T:  \eTT |P] 

eTT 1.2           eT |
d<] +< $$< s\ |        

\eTT\qT |]o*+ < eTTK \\qT 
>T]+#TeTT.

Xs <seTT#TqT. ~ eT&T 
seTT\>TqT. n$ 

    i)  eT<Td \eTT 
   ii)  nd \eTT
  iii)  @]j\sY \eTT 

  i)   eTTd DC\eTT :  ~ $X\
yTq +s d\qT *q \qT 
*jTT+&TqT B |Tq e, b{qT 
eT]jTT #s\ L&q~. eT<Td, 
meTT\ \eTTqT qTqT|> #jTTqT, 
+q ~ eTT, #$, Xd HeTT 
eT]jTT >d\ L& +&TqT.

  ii)   nd DC\eTT : ~ XseTTq 
<seTT#T nd |+seTTqT                      
@ssT#TqT. nd\T *jTyT         
eT]jTT bdsd dyTH\ L&q$. 
s+&T meTT\T  < { 
kjTT+<+# \|&jTT+&TqT.  
\+ n~ k>&T >TeTT \~. 
kjTT +<\T # d\ eqT 
*jTT+&TqT.

 iii)    @j\sY DC\eTT: ~ #seTT        
eT]jTT +&s\ eT< sHeTT\T, 
H&T\ #T neT]jTT+&TqT eT]jTT 
meTT eTqT q&TqT. ~ 
nejTeeTT\ |* d\eTTqT +|#Tq~. 
~ n+sZ nejTy\ <seTT 
\qT d] #jTT dVjT|&TqT.

Je\ y$<eTT
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H& DC\ 
H& \+ qsH\T nq&T H& 

\T eT]jTT H&  b>T\# sb+~q~. 
~ $T* n_e~ #+~q u (Irritability) 
eT]jTT yVX *jTT+&TqT. yT<&T, 
yqTbeTT eT]jTT H&T\T yTT<\>Tq$ H& 
\+ ]yTq$.
sH\T : ~ H& eed jTT s 
|eeT>TqT. ~ d{H nq&T  <V 

*jTT+&TqT. ~ H& eed jTT  $$< 
b+\ $$< s\qT b+~ H 
nq&T b&yq qT *jTT+&TqT. 
 qsH\T >T+&+> < >s+> 
e+&e#TqT. d{H jTT Je <eeTT nH 
q eTT<TsT es| \qT *jTT+&TqT. 
M{ d <VeTT\T> *jT#jTT<TsT.  
d{H &+&qT nq&T nd+UyTq XK\T> 
N\TqT $ eTs &+&T nq&T dyTq 
XK\T> $uq #+<TqT.

&s DC\T 
~ +&s b>T\T nq&T b&yq   

\qT *jTT+&TqT.  \+ eTq 
Xs+ <*\ seT>TqT. +&s 
\+ d+# b{qT (Contractile 
Protiens) nq&T b{qqT *jTT+&TqT. 
+&s \T eT&T s\T. n$

sFjT +&s\T

+<eTT

a) sFjT &s :  +&s\T nd |+s 
nT& +&T e\q B nd|+s  
+&s\T n L& n+<TsT.  +&s+ 
= +&s b>T b&yq de+s           
bs\qT n&T #s\ dbs 
s+>qT+&TqT. eq B #s\ +&s\T 
n+<TsT. ~ |]~ <>Zs> nH +<\qT 
*jTT+&TqT. ~ kse nq&T 
#eTT# |&jTT+&TqT.  +&s\ 
d+#eTT eTq Bq+ e+&T e\q M 
jT+ +&s\T n n+<TsT.

b) nsFjT &seTT\T :  \T +&s 
\ |\eTTqT @ssT#T neT] 
jTT+&TqT.  |\eTT k<s+> Js 
yV, eTXjTeTT eT]jTT s n+sZ 
nejTeeTT\ jTT &+ q&TqT. $ 

Je\ y$<eTT
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$Cq XgeTT

eTq jT+ e+&e. eq M n# 
+&s+ n n+<TsT.
c) VjT &seTT: s+ $ sFjT 
eT]jTT nsFjT +&s b>T\ eT<seTT> 
qT+&TqT.  +&s\T V<jTeTT eyT 
q&T#Tq$.

 +&seTT\T VQ +<jTTyTq~. 
 +<eTT\T  eT< u>+qT+&TqT. 
eTT<TsT eT]jTT * |{\T+&TqT. 
V<jT+&seTT J$ \eT+jTT  \jT<+> 
d++, d&*+#TqT.  n# +&seTT\qT 
V<jT+&seTT\T n+<TsT.

d+j \+, H& \+ eT]jTT 
+&s \qT *jTTq~. eTq Xs+ 
qT, #$, }|]T\T e+{ nH nejTy\
qT *jTTq~.

|&T eTqeTT +{ >] $|\+> 
#~y<eTT. 
T ( >VeTT) 

<w d++~q H+~jTeTT. qT 
>seTT +& b\ s+ neT] 
+&TqT. qT eT&T |\ jssTT 
+&TqT.

1. y\T|* ̀  ds{ bs (Sclerotic Coat
2. eT<   ` (ssTT& s |\ bs
3. |\  ` (s{H H |\eTT

1. ds{ bs    (y\T| bs) 
y\T|* ds{ bs eTT+<T y|q 

bs<syTq ]jqT @ssT#TqT.  
u>eTT | $T*q ds{ bs n+jTT  
\T| s+>T qT+&TqT.
2. eT s |\ bs (ssTT&)

~ n~ s |dsjTT+> +& 
n~ es *jTT+&TqT.  s |\+ 
+{ eTT+<T u>+ qTb| (Tris) eT]jTT 
 @ssT#TqT. ]d eT< u>q >\ 
s+<+qT |P| n+<TsT.
3. | bs (H |\eTT`s{H)

s{H nqTq~ +{ jTT d >V 
u>eT>TqT. ~ s+&T seTT\ >V \qT 
*jTT+&TqT. <+&s \T eT]jTT 
X+Us \T. <+&s eTT\T y\TTsT 
jTT $$< ksTT\ d>VyTq$.  
s+>T\qT u<|s#e. X+KT \T s+>T\ 
d>VyTq$. b$j  |dT| #T 
nqTq~ s{H| X+KT \ >T+| n>TqT. ~ 
@> |#jTTq|&T |j>|&TqT. 

V<jT+&seTT

+<eTT

nsFjT +&seTT\T

+<eTT 

1.3.2. nejTy\T
s+&T < nH s\ \T {> 

\d  nejTy @ssT#TqT. nejTe+ 
nqTq~ =  ]wyTq jT\qT s]+#T 
XseTT jTT |yTq u>+. <Vs 
qT. ~ m|B*jT (| \+, 

Je\ y$<eTT
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qT n&T seTT
<: #<Te, T. +{ eTT 

bs<seTT>qT, k>&T >TeTT * 
~+useTT>jTT+&TqT. ~ kjTT 
+<\ +>s| s| X*jTT 
+&seTT\ nT& jTT+&TqT. s 
sdeTT nqTq~ XuyTq sT e+{ <eeTT. ~ 
X |\eTT (]j eT]jTT eTT\ eT< 
+&TqT. d{s sdeTT  nqTq~ 
{ > <eeTT.  ~ eTT eT]jTT H 
|\ eT< |<X+ +&jTT+&TqT. 
d{s sdeTT  |_+eTTqT @ssT#T 
dVjT|&TqT. eT]jTT qTqT m\|& 
>seTT qT+&TqT #jTTqT.
1.3.3. nejTe eed : <VeTT nH 
nejTeeTT\T {> #]  k<s jTqT 
s]+#TqT. ejT #] nejTe eedqT 
@ss#TqT. |&T eTqeTT $ds eed eT]
jTT y{ $<T\qT >] #]+#<eTT.
$ds eed

$dsq nqTq~ Xs+ Jeq jT  
@s&T es |<s\qT Vw]+#T. $ds 
eed jTT eTTKyTq $~ XseTT qT+& 
q q es |<seTT\qT y\T|\ 
Vw]+#T. s<\ eT $dsq eed 

s+&T eT |+&\T, eT 
H\T eT]jTT eTXjT+  
\e.
eT |&eTT

  eT |+&\T <s 
u>+  yHeTT sTy|\, 
|s+ <s &eTTq m<TsT> 
+&TqT. & eT|+&eTT 
jTeTT +&T e\q =~> ~>Te 
u>+ +&TqT. eT|+&eTT 

eT|+&eTT ` \Te

jTT y\T|* \eTT +useTT>qT, |* 
\eTT |{s+> +&TqT. |{s u>eTTqT 
V\d (H_ n+<TsT.

eT|+&eTT \Te qT |]o*+q. y\
T|* eTT<TsT s+>T b+eTTqT e\\eTT njT 
|*  es| b+eTTqT yT&T (<e n 
n+<TsT. yT&T nH nd+UyTq X+KT+{ 
seTT\qT *jTT+&TqT. M{ |s$T&T 

n+<TsT. |*d b+eTT, |s$T&\ eT< 
|(Cup) e  #=#T= e+&TqT. | 
e+{ U |<XeTT\qT *dd n+<TsT. 

HbT: eT|+&eTT nH dyTq 
H[jTT HbqqT *jTT+&TqT. ~ 
eT |+&eTT jTT s eT]jTT 
j |e\>TqT. 

d{s
 sdeTT

eTT

+{b|
]d

ds
ssTT&
s{H

|dT|
 #T

eT|+&
 <eT
eT|+&

 dseT
HeTT

|*d
|s$T&

yT&T (<e
s 

(e\\eTT



$Cq XgeTT

eT|&eTT jTT |T\T 
eT|+&eTT seTT qT+& es |<s\qT 

$&BjT&yT  m\|& s+ dyTH\T 
ds+> +&TqT #jTTqT.

	~ PH qT eT |sT#TqT.
	eT |+&\T, XseTT n~+> { 

eqT eT|sT#TqT.

1.4. VA$Tjkddt (Homeo Stasis)

 VA$Tj ddd nqTq~ XseTT 
jTT n+sZ es ds+> +&TqT 
|seT]+#T. B yT yTT< |+#Y 
<V <sXgy & ussY(Claude Bernard 
1857 >T]+#qT. n s<\T uV c> 
esT\ d++<eTT  eT Xs c>qT 
dseTT> +#T=qT keTseTT \$. |esq 
eT]jTT Xs <s |#s\T $Tj kdd 
ds eT|s#T s+&T eTTK jT+ 
jT++>\T.

VsD
seTT > ksTT eT |s#&T 

VA$Tjkdd  eT+ <Vs. 
+<T d+ sT VsqT bZqTqT. 
s+ n~ >d ksTT qT*H ke+qT 
|s|+#TqT. >d ksTT Zq qT*H 
keeTT s~+#& >>H eT]jTT s 
VsqT\ keeTT |s|+#&TqT. $ s+ 
>d ksTT me #jTTqT. 
1.5. Ds XdjT

d+BjT nTe\ skjTqX, 
s#s\ <s $&T<\>T |jTqT 
XdjT n+<TsT.  X, Je \ ATP 

s|+ \ueT>TqT.
+ |\ sT>T Je skjTq |jTqT 

 XdjT n+<TsT.  |jT H 
nedsyTq B yjTT dV XdjT 
(Aerobic respiration n+<TsT.

 |jT H  deT+ ]q 
B yjTT sV XdjT (Anaerobic 

respiration n+<TsT.
yjTT dV XdjT (Aerobic respiration

B d# H bZqTqT. |*+> 
d+BjT nTe\T |P]> s #+~ sH 
& & (CO2 eT]jTT sT> esTqT.
yjTT sV XdjT  D|jT 
(Aerobic respiration (or) Fermentation

 XdjT H |j>+ +&<T. 
eq B yjTT sV XdjT n+<TsT. 
B  |jT n L& n+<TsT.

nH s\ dJe\T eT |<q ATP 

eT<seTT> yjTT sV Xd jTqT 

eTT 1.3           eT |
eTq+ b<jTT dVjT+ \#jT&q 

(u<|s#&q eqe qT, eT|+&eTT 
eT]=  nejTy\ qeTH(models\qT 
 |]o*<+.

Je\ y$<eTT
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|j+#T=qTqT. 
< : u]j, d 

1.6.  JejT (yTu)
yTu nqT|<eTT ^ |<eTT qT+& 

eq~. B nseTT esT. X $&T<\          
eT]jTT $eTjT+ bZqT yTT+ Je 
skjTq #s\qT  Jes X |sds 
e]& JejT (yTu*+ n+<TsT.

Jej $<q+ >\ Te+{ skjT 
#s\qT s+&T s>T\T> $u+# e#TqT.

1. dXwD #s\T (Anabolism)

VseTT qT+& \_+#T ds |<s\T, 
+s |<s\T> esT 
$<H d+Xw #s  nqu*+ 
n+<TsT.  $<q+ X bZq<T < 
|j+#&<T. 

VsD\T

>  →  >H eT]jTT s #s\T

n$TH e\T → m+eTT\T, VsqT,   
     b{qT

=e e\T → =e\T eT]jTT s   
   dssTT&\T

2. $ jT (u)
VseTT <s \ueT>T d+~jT |<s\T, 

s >$+#& Xs $<T\T sT>T 
e\dq X  n>TqT.  $<qeTTqT 
$q jT < u*+ n+<TsT. 

$q jT <Vs
>  →  CO2, sT eT]jTT weTT(X.

b{qT  →  n$TH eTeTT.
=e\T → =e e\T, 
           ds yTT<\>Tq$. 
Jej (yTu*+ |<T\  

s (nqu*+ eT]jTT $q jT\T 
(u*+ eTs eTs s>T e\q  Xs+ 
jTT $Tj k{ d eT|s#&TqT.

Jej $<H\ e\q Xs+ nj 
deTd H\=\&TqT.

JejT $<qeTT\T #\qeTT, |sT>T<\ 
n_e~, sV eT]jTT eTT, \+    
eT]jTT eqe Xs eTseTT (repair  

XseTTqT d]#jTT e+{ seTT\ 
u<jT>TqT. 

 Je j $<H\T Je T\ 
$$< nejTy\ sT>TqT.
1.7. Xs eTH nT sD eTjTT 

$T\T
eTq Xs s+, jT\ nqT>T+> 

+&TqT. eqe b<eTT yTT< m 
q s+> @s&, s+&T  q&#T  
|]>T esT #+~q~.

 < $<+> @ Je\ qT+& 
VQJe\ es y{ Xs s+ y{ 
$<T\ eT]jTT <*\ nqT>T+>          
@s&q~.

= +T <*\T # n+<+> +&TqT. 
<VseTTq  +~ u>+ eTT 
q&T#T, ><\T me mT m>TsT, sT 
eT]jTT s +Te\T |sT>&+ e+{ 
nHeTT\T # ~>+seTT>qT+&TqT.
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Xs  (Body Contour)
Xs  nqTq~ seTT eyT ysT 

@~ <T. |+<| >Ts #&T. y{ XseTT 
|# n+<+> s|~<&+~. Xs| 
<TsT (d+& , dq Xs yTTq\T 
>\ seTT |sT>Tq|&T >* e 
s<qT @ss#TqT.

#|q, Xs| s+&T es\T dq> e+& 
|s<eTTqT Z+#T seTT +&TqT. 
eq $ { d#> <>\e.

me mT m>TsT ><

#| ` sVQ (+& #|

|+<| >TseTT

Te\T @ $eTT> m>TsTT 
$eqeTT m>TsT $<qeTT, |\T, +Te\T 

eT]jTT \T qT+& ysT|& jTT+&TqT. 
$eqeTT dsyTq s\qT * y{ <s >* 
y>eTT> be e\q |#TqT.

$eqeTT { +qT < b|\sY  
>* y>+> HTq|&T $ eTT+<T y>eTT> 
beqT. 

+Te\ s\T  s+&T |qT\qT k] 
#jTTqT. s\T +< <*q|&T | < 
>_\eTT < eTT  <VeTT | #TqT. 
m>TsTq|&T s\T \&> deTd 
jTT+&TqT. 

s<eTT\ >_ eyT s\T 
+&T e\q m>TsTqT. >_\| s, |{jT+ 
nq&T #s| eT& e\q @s&, yTT<{ 
n+>Td | $T*q n n+>TdT\# 
<seTTqT b+~ +&TqT. 

|&T eTqeTT $$< s | eTT\T 
>T]+ #<+.

n$ m+ n+<+> |# ]yT y{ 
Vs| n\y nqT>T+> +&TqT. 

>_\eTT

|*H\T #|qT VseTT> rdT=qTq|&T n$ 
< dTyTq =weTT |{ b&yq eTT 
+< +#T=qTqT.

Je\ y$<eTT
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| VsyTq \T, |sT>T\T < 
|+&qT qT < eTT dVjT|&TqT. nH 
|\, y{ eTT d]jTq s+ +&T 
e\q n~  | jTT<eT>TqT.  
|\ eTT eTq+ +{y&T jTT<\ e 
|#jTTqT.

|*H\T

 |#T

|#T yT<qeTT |+#T +\T < 
$H\qT qTqT. < eTT +\qT         
dT\ueTT> mT= qT M\T> @s& 
jTT+&TqT. VsH { qT+& VseTTqT 
rdT=qTqT. ~ #|qT >T |T= y{ 
{ | m $T+>TqT. 

eTT 1.4                  HT #kT

HqT m&] yTT  \, +Te\  \yT 
(albumqT  j s  T  # k qT . y{  X s                 
seTT y{ ydeTTq mT nqTL\+>
 +< skqT.

eTeTT
1. |sT#TeTT.

m n+e <e \eTT   `  d< >+~

_ >+~ jTT |   `  | s<eTTqT Z+#T seTT (<TsT 

d H |\eTT (s{H         `  bssY

& eT|+&eTT    `  X+KT \T

 #|     `  HbqT

VsH

Je\ y$<eTT
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2. djT deeTT\T mT=TeTT.

1. XFjTT +&s b>T\T _______ (V<jT / nd  +&seTT +&TqT.

2. nd eT]jTT eT<Td _______ s| \eTT\T+&TqT. (H&/ d+j

3. X*jTT | _______  |+#TqT. (XdHeTT / nq yV

3. djT deeTTT mT=TeTT.

m deTT : |dT| #T (b$j | | _+eTT @s&TqT.
_ seTT : d{s sdeTT# + eueqeTT e\q
a. A  d]   B  |
b. B  d]    A  | 
c. A  qT B  $e]+#TqT.    
d. B qT A  $e]+#TqT.  

DC\eTT $T\T

1    d+us |

2    >+~ |

3   X*jTT |

4. jT\T |P #d |{T |eTT. 

5. i)  u>eTT  A eT]jTT u>eTT B \T >T]+#TeTT.
 ii)  u>eTT A @ $<eTT> u>eTT B qT+& ysT|&TqT.

6. eTq eT|+&\T, eTq XseTT s>syTq J$eTT >&T| dVjT|&TqT. mT?

B A 

Je\ y$<eTT
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7.  eTq V<jTeTT eyT >\ eT]jTT eTq J$ \eT+jTT |#jTT +&seTT  
|sTqT eT]jTT  +&sseTTqT #|>\y? 

8.~ |{T |#TeTT.

u>eTT A,  3 |<eTT\T jTTHsT. n+<T 2  deTVeTTq #+~q$                       
1 edyTq~. edyTq < >T]+ B  sjTTeTT. $T*q s+&+{ k<s                  
\eTT\qT C  sjTTeTT.
9.  ee T |eTTT #,  u>\T sjTTT.

A .  ds jTT bs<s u>eTT
B.   H |\eTT n~ X+KT \T +&T d\eTT

furTher referenCe 

Books
Biology - P.S. Verma and V.K. Agarwal - S. Chand and Company Ltd,

Cell Biology – N. Arumugam - Saras Publication

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

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

e.d+K A B C

1.
d, e, 

sueTT\T

2. H&, +&seTT 
> |]seTT
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2.1.  n&e\T eT]jTT eq bDT\ d+sD
nMXK n~] : @eT+& wH >sT! 

{|td|t k>+, Je y$<eTT deT~> >\ 
~,  sh+qTq eTTK nM b+\ 
{.

wH : <qy<\T ksY, nDeT |\T\ 
XsD\jTeTT $TeTT\qT \TdT=eT 
#bsT.

nMXKn~]:n&e\T,eqbDT\qT 
>T]+ = ksdyTq $wj\qT MT  
|+#TeT H L& *jTCksT.

wH : n&$ eT]jTT eq bDT\ 
d++~+q V|P]yTq de#seTT 
\_d HqT # d+wkqT.

(| < esD d++<yTq deT\+ u~+# $<+> |\ Mq+ 
me\+ u \T>CjTTqT | eqsT\qT jeqeTT #jTTqT d+sD n 
s+#e#TqT)

2. yTT\T eT]jTT +Te\ d+sD

nMXK n~] :  e\T MT m 
|j>|&sTT? @$TksTT? 

wH : e\T ]+> $\Tyq nH 
edTe\qT #T#Tq$. y eTTKyTq$ 
\|, e+ #, y<TsT, >TsT\T eT]jTT 
\T.

nMXK n~] :  MT \Tk, n&e\T 
+Te\T,  |\T,  \T eT]jTT  
+<\T e+{ nH JesX\ dVjT 
|&TTHsTT. 

wH : n&e\T nuT<jT V\T  nqT 
H<eTTq~ ksY .

nMXK n~] :n&e\T eTq 
d+|<#T bT, eTq s> 
b&T#Tq$. Ve\j\T, |eT eT]jTT 
sT qTeT\T yTT<\>Ty ~ es qTq 
n&e\qT d+s+#T, n~ d+K CrjT 
<q eqeTT\T, XsD\j\T @ss#T 
# eTTKeTT. 

n&$

eq bDT\ 
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d+sD eX: 
 ●  eqbDT\qTq$ u<|s, d+s+# 
e\dq d+|<. m+<Tq> $ |]ds 
d++<yTq, $< d++<yTq, #] 
d++<yTq eT]jTT $Cq d++<yTq 
$\Te\ L&q$.

 ● | deTT eqbDT\T 
eXeT>TqT.

 ● eqbDT\T |s |s_e~ 
&&TqT.

 ● nd+UyTq yTT\T, n|]$TyTq 
Ww< $\Te\T >\ |<seTT\#T#Tq$.

 ● qT +]+> |j>&T 
qT|<s eqsT\T> eqbDT\Tq$.

dV yk\ q&T, eT #d +{ e< |+# +Te\qT eT]jTT  
k>T#jT yTT\qT eqbDT\+<TsT.

•	 m&] yTT\T >\ b+eTT

•	 weT+&\ s n&e\T

•	 weT+&\ dsDeTT\T

•	 |ssDeTT\T

•	 f& n&e\T

us<XeTT | weT+&\ b++ 
+&Te\q  c>, <XeTT # 
u>\ >\ yTT\ |sT>T<\ &&T#Tq~. 
B <s+> n&e\qT <T seTT\T> 
$u+|e#TqT.

m&] nsDeTT\T ̀  (XcsDeTT) skH, 
|+Cu eT]jTT Vsq <D u>\T.

s n&e\T : B|\b+eTT
weT+&\ dV]sD\T  : |&eT{ 

qTeT\T, us<X Xq |s b+\T, 
| Ve\j\ b+eTT\T.

|ssD\T : Ve\j\T, <D 
us<XeTT.

f& n&e\T : >+> eT]jTT eTVq~  
jTT qB eTTK<s\T.

+< e&q n&e\qT us<X |eTT >T]+#TeTT.



yTT\T eT]jTT +Te\ d+sD

120 121

$C
q

 X
g

eT
T

2.2.  n&e\ s\q+ eT]jTT n&e\ 
|+|+ (&bsdwH eT]jTT                         
@bsdwH)

ks|sT\T eT]jTT d+|T $<VX\T 
dV d+|<qT <#T+THsT. B n&e\ 
s\q n+<TsT. n&e\ s\q |]ds\
 V *+#  <TXs n>TqT.

e esbeTT, owd esT, 
eT jT+, V]>V |ueeTT yTT<\>Tq$ 
n&e\T s\qeT>T e\q \TZ 
<Tw*\>TqT. => yTT\qT H{      
n&e\qT |+q n~ n&e\ |+|+. ~ 
k<sD+> m&sT\qT, +sT ueTT\qT, 
>* y> jT++#T HT<TsT. |\T 
@ $<+> eT+ eTT> = yTT\qT 
HT bZqT#THsT?

n&e\ |+|+ s+&T s\ nM 
se\ =s <+#&q~. n$ k+|T 
n&e\qT |+#T eT]jTT eekjT n&e\qT 
|+#T. + ysT e |$T\ u (Plant 
Lovers Club)qT y] M~ bs+_+#e#TqT. 
nH eT+~ n+<T V+, sV<sT\ 
|q #qT H{+#e#TqT.  | sEq 
dVT\ q yTT\qT VQeT>  
|+#eT #|e#TqT.
k+|T n&e\T  : us<XeTT k+|T 
n&e\ |<+ 1976e d+eseTT 
bs+ueTjTqT.  |< <XeTT dV 
n&e\qT n_e~#jTT eT]jTT |j>eTT 

n&e\ |+|eTT n&e\ s\q

MT \Tk
e\qT qsT e\q CO2 |]eD+ 

n~eT>TqT. B e\q |sesD+ u~+#& 
nH Je\ jTT yd d\T HXqeT>TqT. 
qT n&e\ s\q, eT{ , n\ 
es\ eT]jTT u> y#<H (Global 
Warming) <]rjTTqT.

 ueTT\ n&e\qT   @ss#T. + 
k<sD eqe&T L& yTT\qT H{, |+ 
<s n~eT>T#Tq \|, e+#, 
|X>deTT e+{  nedseTT\qT rsT=qT 
<s, k+|<jT n&e\| |&qeTTqT 
Z+#T. 
eekjT n&e\T : eekjT |+\ *| 
eekjT b\ d]V<T\q, |yT 
ueTT\ n+#T\q e\qT HT, 
eekjT nM |<eTT n>TqT. b\qT 
eekjT |+\qT |+#T, eeTT\T     
eT]jTT +Te\qT |+#T |j+# 
e#TqT.
2.3 e, +T deTT<j\T 

us<X+ nH s\ yTT\Tq$. 
dTesT 45,000 CT\Tq$. M 
•	|w+#T yTT\T - 15,000
•	Xe\T - 1,676
•	qT-  1,940
•	+<\T- 12,480 
•	$e ;C\T-  64 
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•	j|T- 2,843
•	f]&|T- 1,012
 us<X 8 e b+\T> 

$u+|e#TqT.
us<X+ dTesT 81,1251 

CT\ #+~q +Te\Tq$. ||+# 
+TdeTT<j\ 6.67% us<X+ 
qTq$. M{
•	\T- 60,000
•  yTT\dH\T-5000 
•	s<\T-372
•	|\T- 1,228  
•	ddb\T-446 
•	ujT#s\T- 204 
•	#|CT\T-2,546 
E ds |t +&j eTq <XeTT qTq 

+TdeTT<jT eqsT\qT ds#jTT#Tq~.
yTT< u$T | eq$ ujT#s\T.

\| <s |]XeT\ (>|sD\ 
j], eTT, |e&) e+#, 
eekjT ueTT\T eT]jTT |]XeT\         
@sTe+{ sD\ =s $#D 
sV+> e\qT q] yjTT e\q 
n&e\T s\qeT>TqT. 

eTq <X+ nH u>\ dV 
d<yTq yTT\T # $sT<+> HXq+ 
#jT&T#Tq$.

H fsTT eT+ 

2.4 nbjT dTqT+&T CT\T 
(Endangered Species)

+Te\T m|{qT+ u$T| ed+#T 
bs+ueTjTqT.  yTT< <$+q JeCT\ 
{ ed+#T#T+&qT.  sTy yTT\T 
u$T| |sT>TqT bs+ueTjTqT. ~ = 
Vs| eqsT\qT #T e\q = +Te\T 
{ e<qT. n$ Xd+#T yTT|\ 
<T\T }|]T\T n_e~ #+~q$.

 eTT 2.1                eTq+ <+
	•	eTq bsX\  esD+  >\ $$<             

yTT\qT,  k<sD  |sqT  eT]jTT       
eXdjT |sqT >T]<+.
•		n*b +&(|yT), |+<dt  

nesdt(d]H*) e+{ y <Xd     
eTTK+ >\ yTT\qT bsX\ <q
eq+ |+#T<+.
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&HdsY\T @$<+> ejTeTsTTq$? 

n$ n|Ps #] +Te\T, | 
y|\ e\q ejTyTq$. y{ |sT ^ 
eT]jTT {H |<eTT\ qT+& @s&q$. 
&HdsY nqT |<eTTq nseTT ujT+syTq 
*.

 |dTeTT nH +TCT\T eTsDbjT 
d \e. y{ ]H\T, $T+>\T, &, 
><\T eT]jTT = nsD |\T  #sTqT. 
eqe# = #+|&TTHsTT.  eqe\T 
+Te\ #seTT, meTT\T < n$ ed+#T 
ueTT\ =s =+{ #+|THsT. eT]= 
eqe# jssTTq skjTq $weTT\T   eT]
jTT s uqT\T e\q HXqeTeTHsTT.  
sE\ sE\T, _{wt keeTT |< 
n~sT\T, nH n&$ +Te\qT y{&HsT. 
|dTeTT d+ u\d+ +Te\
qT <=+>qeTT> y{&TTHsT. Ve# 
|<X >\ n+<yTq |\ yq {. 
~ me> y{&&T e\ |dTeTT $\
T|eT>T <X #]q~.

 JeC jTT Hu # 

e>jTT+&, $\T|eTT #+<T <X 
+&q  C nbjTs dT >\ C 
(Endangered Species) n+<TsT.

us<X |uTeTT nbjTs d >\ 
+Te\ =s nH |D[\qT |yX|{q~. 
n$ |* |D[ (Tiger Project), @qT>T 
|D[ (Elephant Project) sH seTeTT 
sY d+V |D[ (Gir Lion Project) eT]jTT 
yTTd |qq |D[ (Crocodile Breeding) 
n>TqT.

|* |D[ : |\T\ Hu (b+<s 
fdt) 1827 qT+& 1972 es eT<>\ e+< 
d+eseTT\ <<| 40,000 es Zq$. 
1973 @| 1e Bq us |uTeTT |\T\ 
d+KqT n~+ #jTT |*  |D[qT 
|yX|{q~.

@qT>T |D[ : CrjT bs+|s 
+Te VeTT @qT>T. us <X @qT>T 
nsTTq m*bdt eeTdt\ <+\ n|VsD   
eT]jTT y{ yd d\qT $T+#T e\q 
y{ Hu T *q~.  

n~ ds seTyTq @qT>T |D[, 
n&e\T eT]jTT |sesD eT+ XK# 
bs+_+#&q~. ~  yd+ =s 

n&e\qT qs eT]jT s sDeTT\ e\q yTT\T eT]jTT +Te\ nH 
CT\T $\T|| n+#T\ #]q$, eT]jTT nH CT\T nbjTs d q$.
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b{|& eqe\T eT]jTT @qT>T\ eT< >\ 
deTd\qT |]w]+#T jT+#TqT.
sH seTeTT: nH us<X sH\T < 
+{ =eTT sH dsdt\T(R. unicornis), y{&T 
eT]jTT es<\ sD+> n+]+bsTTq$. 
us<X CT\qT s+#T, |+> 
|Psd #T se << (Dudhwa) 
CrjT <q eqeTT sV+#T#Tq~.
d+VeTT\ XsD\jTeTT: 1972  sY 
XsD\jT+ >\ n<TyTq |* CT\qT 
s+#T  |+#es |D[qT >TsY 
|uTeTT |yX|{q~. ~ CrjT eqeTT 
eT]jTT yd d\+ >\ JyesD deTd 
deT+> s+#T#Tq~. B |*+> d+V\ 
d+K |]>qT.
yTTd |qH |D[: 1975 us 
|uT+ yTTd |qq+ eT]jTT jeq 
|D[qT bs+_++~. ~ n+]+bjT 
dqTq eT&T yTTd CTq eT+ 
{ yTTd (Crocodylus palustris), |{ 
yTTd (Cricidylus porosus) eT]jTT nsT<q 
>]jT\(Cravialis gangeticus) qT b&T#Tq~.

2.5 ms <+X |d+
~ qy<T #jTT |d+. n+srjT 

| eT]jTT | eqsT\ d+sD d+|T+ 
 ms <+X |d sV+#T#Tq~.  
ms <+X |d+ n+]+bjT <X 
qTq CT\T < $\T|| n+#T\qT #]q 
+Te\ $es\T \e.

us<X+ us<X| +{ =eTT 
sH (K&Z eT>+), \] yT, d+V|+{ 
 >\ , ndj d+V+, us<X |*, 
*y ]& u\T eT]jTT |q VsY_, 
yq, >{ +&jTH dsY eT]jTT HeT 
yTT<\>Tq$ $\T|| n+#T\ #]jTTq$.

MT \Tk

CrjT V] dqeTT (NGC), us 
|uT n&e\T eT]jTT |sesD eT+ 
XK #+~q~.
CrjT +Te  ` |*

CrjT |  ` HeT*

CrjT |weTT  ` eTs

CrjT |\eTT ` e$T&

CrjT eeTT  ` eT]#T

CrjT bs+|s 
+Te  ` @qT>T

d+V+, |*, sT, eT+#T sT, 
yT|TjTT sT e+{$ us<X+ >\e. 
sT\T 1950 $\T|yTq$.

|d~>+q *y ]& u\T          
]k deTT< rseTTqqT, V_ u 
$TH&T deTT< rs b++ |qq+ 
(Breeding) sT|=qTqT.

 eTT 2.2                HqT kqT
	•		|\qT +~ |f M~ \qT HqT    

#d dt y] *jTCd, y] y{
 | >T C>\T rdTeT nu]kqT
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MT \Tk

n]k{ 2000 d+es\  |PsyT 
+Te\ TTTe\ yesD e\dqT 
>T]+#qT. dTs |qq e+{ ]w seTT 
=s +Te\T | d+eseTT   
>T]+q \eTT eT yk\ qT+& s 
yk\ yqT e\d y n+<TsT. 
y&+<+> |\ XsD\jTeTT us<X+ 
>\  |d~#+~q |qH b+eTT.        
 XsD\j 250 d+es\T> |\T 
sDqT d edTHsT. 

2.6 e\d be&eTT (Migration)

 n +Te\T c> esT\qT dV+> \TdT=q >\e. eqe\T yd$ \+ 

#\ |<X\, #*\+ y# |<X\ y[ m >&| eks n<$<+> nH +Te\T 

$$< TTTe\ eT yk\qT, n\yqT esT=qTqT.

n]k{ 384 ` 322 .|P. (+Te\ ]) 

y&+<+> nqTq~ e\d |q |Hf, 
>sY>H, &< y>f,  ` $+>f, 
k<sD d+&`||sY eT]jTT eT]=+{ 
yd d\eTT.
e\d |\ deTT< |jD deseTT 
\jTT:

| d+es+ |>{|P Z, Vs+ 
<=sT L& =+#+ >TZ eq, # 
| CT\T eT+ eTT> y#<q+, 
V<syTq yesD+ =s dT<s 
|jD js>TqT.



yTT\T eT]jTT +Te\ d+sD

124 125

$Cq XgeTT

|<| sE, eT re bs+|s ] 
>eT+ *jT #T m>TsHs+_+#TqT. 
<VsD, s sb >\ d | 
6,800 yT <s+ m] (11,000.$) 
eT | #* |<X\qT #sT=qTqT. $ 
>T+|\T> m>TsT e\q eT XTe\ qT+& 
sD b+<TqT. nH |\T u njTk+ 
eTT\ d >VeTT> qT+&TqT. B 
dVjT+ $ eT >eT kH\qT qT>=qTqT. 
|+<| bes\T  $<q+# y{ yd      
d\eTT\qT qT>=qTqT.

&. dyT n* 
(1896 `1987)              
|\ Xgy              

 us<X| 
|Xdy n+<TsT.

|\T e\d be
MT \Tk ?

•  >T+| m&] $T&\T ( deTVeTT 
dTesT 50,000 $T*jTqT)  sE 
300 qT\ e d+|<qT qTqT. 

•		keTH #| |T =s deTT<+ 
qT+& eT+ { yk #sT dTesT 
1500 yT (2400 .$) |jD+#TqT. 
|jD n\d e\q |T s $ 
# es eTsD+#TqT.
•	u <X| u\T 1250 yT             

(2000 .$) |q |T =s m$T~ 
ys\ \+bT |jD+ #jTTqT.

•		s nyT] #+~q usH >+&      
]u s<\H d+es+ n~+> 
dTesT 3700 yT (5000 .M) +f 
me <s+ e\dbe s<eTT.
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2.7 eqeT> XsD\jT+ eT]jTT CrjT 
<qeH\T

@qT>T\ >T+| >e\ |y+#T#Tq$. 
m+<T? C n&$ @qT>T\ >T+| 
>eTy  |+ b\ |y+#T <T? 
eqe y{ yk\qT k+ yDeTT 
eT]jTT eekjTeTT =s q $<+> 
esT+THsT.

|uTeTT eqeT>eTT\qT s+#T 
XsD\j\qT eT]jTT CrjT <qeH\qT 
@ss#T nH #s\qT rdT+Tq~. 
XsD\j\T:+Te\ @$<yTq nes<eTT 
 dTs |<XeTTqT XsD\jT+ n+<TsT. 
# y{&T  +~+#T |P]> 
s~+#&q~. eTq <X+ dTesT 500 
XsD\j\T \e. XsD\j\ eTTK 
<XeTT +Te\ sD uT |\ y{ 
eTTKeTT >] u~+#T.

u\T e\d be
| ] +Te\ eTTK+ >] 

*jTCjTeqT. Be\ +Te\T 
s+#&TqT eT]jTT eT+ |sesD 
deTT\ H\=\&TqT.

 qc\T |dTeTT d+~> d #]q$.  
B Jey$< qw+> #|<sT. Je y$< 
qw+ nqTq~  C eTqT>& nedsyTq 
ydeTT HXqyTq|&T  | CT\T 
HXqyTq|&T sT>TqT. +<T yTT<{~ 
me>qT, s+&e~ n~ u+, $H<+  
Vs+ =s  >T]+q C| <TseTeTT 
#dq|&T sT>TqT.

 HeT* 
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Je y$< d+sD jTT eTTKyTq 
<X\T, |jH\T +< e&q$.

 ● s+s+> Vs| >=\TdT 
=qk>TqT s+#&eTT.

 ● yTT\T eT]jTT +Te\ qT 
y$<eTT\qT s+#T.

 ● ~ deC, $H< \b\T 

eT]jTT ]+ e+{ ueTT\qT 
n+~+#TqT.

 ● ~ u$T| >\ Je eT<s 
eed nq+\eTT |j>|&TqT 
<&|s#TqT.

CrjT eqeTT\T : CrjT eqeTT nqTq~ esDeTTqT s+#T =s, |Xe\T eT]jTT eq 
eT>eTT\T ed+#T =s mqT=q&q  b+eTT. nH CrjT eqeTT\T yTT< eq 
eT> XsD\j\T> @s&q$. us<XeTT <<| 89 CrjT eqeTT\T \e.

us<XeTT >\ = eTTKyTq CrjT eqeTT\T

$TH&T >\ = eTTKyTq XsD\jTeTT\T

e.d+K XsD\j\ |sT / +&T d\eTT  +Te\T 

1. eTT+&H <Ts eT]jTT \&T                        
XsD\jTeTT ` sTqy[ d+V|  , |*

2. l$* |<sY XsD\jTeTT- $sT<Tq>sY &< s+>T &T, yTT]> +
3. y&+ +> XsD\jTeTT ` +N|s+ ss+T, &< s+>T VsH
4. eTT<TeT XsD\jTeTT ` \] @qT>T\T, \+>sY, >sY
5. $s*eT XsD\jTeTT ` sTs|* n&$ HeT
6. =& s XsD\jTeTT ` H>|+ sT, n&$ m\T>T +T

|sT eT]jTT b+eTT  eTTKyTq CT\T

1.   +B|PsY CrjT eqeTT, yTdsY- s 
2.  s{ CrjT eqeTT, >sYe`s |<X
3.  sY CrjT eqeTT,  EH>sY ` >TsY
4.  s+> CrjT eqeTT,CsYVY`nk+
5. f]j XsD\jTeTT, &T  ` s

@qT>T, sT, yTT]> +, |*, k+usY  +.
H\T>T =eTT\ +,  @qT>T, sT, |*, >.
dj d+VeTT, sT, > n&$ |+~, d+s.
@qT>T,  =eTT sHdsdt, n&$ <Tq, |*, sT.
@qT>T, sT, >, k+usY +, |*, yTT]> +.

 eTT 2.3                                                                     eTq+ <+
bsX\ |+|&T +Te\ >~ @sT #d, <s +Te\||eT eT]jTT <jT     

\T>TqT $<sT\ eT< #H |+b+~+#T |jT+#<eTT.<VsD: n]jT+,
|\T.
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2.8  Je y$<eTTq nbjTeTT
|dT Je y$<eTT 10 qT+& 100 

$T*jTq CT\T.  B 1.4 $T*jTqT 
eyT qy<T #jT&+~. ||+#+ 12 
n|< Je y$< +<eTT\T \e. +<T 
us<X+ {. JesX\ >\ y$<eTTqT 
Je y$<+ n+<TsT. u$T|  >\ Je y$<+ 
}V+#& M\T<T.

Je y$< b\qT *+#T |   sD\
T`es<\T, u+b\T, eTqT C]|&T, CT\ 
eT< >\ ||syTq b{, |s> d+|s 
|eTT eT]jTT y<T\T. 

n< deTjTeTTq eqe&T eyT Je 
y$< |eTTq eTTK sD+> jTTH&T. 

>V sDeTT, eekjTeTT, q\ 
sD+, Xj\T, sV<sT\T, s\T esZ\T 
e+{ n_e~ s\ JesX\ yk\qT 
HXq+ #jTT#THsT.

d+  C |+#&eTT L& 
u<syTq $wjT+. = J$ qTeT<s 
\ >V+ ] +|&~. $\T|+ 
nqTq~ s>eTq+  #s $<q+. qT  
C $\T|yTH, ~ ={> $\T|eT>TqT 
bs+_+,  |yV+ e =qk>TqT. 

u$T| >\ Je\jTT  < { 
|sds dVs+ +&TqT. eqe&T  
dTyTq d++< e\  b>T (Strand) 
eyT.

eqe <TseTD eT]jTT *$ e 
q+ Je y$<eTTq nedsyTq             
|]dT\qT ny>+> =\+ HXqeTT 
#jTT#TH&T.
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2.9 bs+|s CqeTT eT]jTT Je y$< 
sD |\ Xus+ueTT

|$eH\T
$ eqe deTVeTT\# s+|&T 

nM b+eTT\T. M] = >T]+q 
n&e\ <y\j\T  equqX\\T 
+&Te\q  |$eH\qT s+#T n~ 
beTTKqT ksT eT]jTT |P] deTVyT 
 eqsD bZqTqT. us<XeTT 
bs+|s+> = #qT <e> u$+#T 
#seTT +&Te\q  yTT\ C 
s+|&T#Tq~.

yTT\qT <e> u$+ s~+#T 
= deTVeTTq, b+eTTq 
n<$<eTT>  b+eTT \ueT>TqT{ 
ysT|&TqT.  #s+ e\  C yTT\T 
s+#&TqT. =+&CysT +q bs+|s 
|<T\qT b{+ eq T\qT yD|s+> 
$sTT+ n&e\qT <#Te&+<T.

 bs+|s CqeTT e\ <s  

seTT qT+& sTy seTT\ e]& 
n>TqT. $ yTT+>#] <\T>, b\T>, 
Cq|< ^\T>, kyT\T>, qeT\T> 
esTqT. eT d++<yTq qeT+ = 
+Te\T eT]jTT yTT\T |+#&T#Tq$. 
wH: MTsT nH d\qT, $wj\qT 
*jTCdq+<T  d+w+. <qy<eTT\T. 
 $wj\qT HqT MT dVT\T, sT\ 
| |+T= y] *jTCjT>\qT.

2.10 eqe eqeT> bs+
n~ Hu, |D\y| >T+|\T>      

e\d, | re+> <#T=qT <s |< 
d+K ydeTT\ HXqeTTq eqe&T 

|$eH\T

eTT 2.4                       HqT kqT                                                 
  H |{q sEq bsX\  yTTqT

 VQ]k. 
  H |]ds\ <>ZsqTq Ud  

eTTK+> +{ #T, +{ |  | 
u>+ L& = yTT\qT |+#<qT
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eyT sDeT>T#TH&qT n+<] *dq 
deTT. eqe Hu eT+> |sT>TT+&T 
e\ eTqeTT n&e\y| <* yTT\, +Te\ 
yk\qT $TdTHeTT.

eq +Te\ eT]jTT eqe\ eT< 
bs{\T mee#Tq$. @qT>T, n&$ <Tq 
eT]jTT |\T\T deTV\T> |+ 
ueTT\ VseTT eT]jTT { deTT 
|y+ y{ HXq+ #dTHsTT.  
+Te\qT +~+#eTT. eTq neds\ 
$T+ eT]jTT u\ d+ n&e\qT 
n$T+#T+THeTT.

esD d+s+#T | ] u<. 
|sesD dT |<X\ d+sD >] 
|\+<] u>T> *dq<. V] |X+ 
` ~ |sesD |]sD =s m+#T&q 
 deTVeTT. ~ $T+>\qT |+& 
y{ s+#T u< eVdTq~. +&qT 
s*+# b <eTeTT dT+<sY VQ>TD 
>]# bs+_+#&q~. ~ Ve\jT 
|s\ |<X\ #qT q] yjTTqT 
|>*+~. 
esDqT d+s+T deTV+ jTT |qT\T
 |sesD deTd\ >T]+ s\T eT]jTT 

<s\T sV+ |\+<] |sesD 
sD >] #H |+b+~+#T.

 |ks k<H\ eT\+>  $wj 
$d]+| #jT&+.

dT+<sY 
VQ>TD

 eTT 2.5                     HqT kqT
•		H qT H b+ + > \ Je y  $<     

+~ |s#T s>s\ C_qT 
jsT #kqT.  +<T = s>s\T, 
eqe s   b\T y]   *jT H   
Jey$< +~ *dTHsTT. 
Te+{ eqe sb\  C_qT  
jsT #d,  M{ mT n] 
e#Tq $XwkqT.

	•				H q T  ed +#  T  b +   e  y  T   
|]$TyTq (m+&$T) yTT\T eT]jTT  
+Te\qT        >T]kqT.y{ m  
# nsT<q$ n  |kqT.

 |sesD deTd* m<Ts=H+<T 
|sesD #{ |]#jT+ #jTT.

>sY (n&$ mqTeTT) 

m\T>T +T 
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eT+qeTT

1. d]jTq de<qeTT\qT mqT=qTeTT.
a)   Je C Hu d+K # e> +& $\T|eTT #+<T <X +&q < 

__________ n+<TsT.   (nbjT d qT+&T CT\T / HXqyTq$)
b)   | nesDqTq eT |s# eq eT>eTT\T eT]jTT k>T#jT yTT\qT 

__________ n+<TsT. (eqeT> JeqeTT / k<sD JeqeTT)
c)    ]w b+eTT >\ dV yTT\qT __________ n+<TsT. 
  (e deTT<jTeTT / n&$)
d)   +Ts+ >\ n JesX\qT yTT+> __________ n n+<TsT. 
  (+T deTT<jTeTT / b{CeH\T)
e)   &HdsY nqT |<eTTq nseTT __________  (ujT+syTq * / s\T >\ *)

2.  us<X+ k+|T n&e\T 1976  bs+ueTsTTq$. B <XeTT dV n&e\qT 
|+b+~+#T eT]jTT |j+# ueTT\qT eqe# n&e\T> sb+~+#T. 
;&T ueTT\qT k>T u$T> esT e\dq = |<T\qT *jTCjTTeTT.

3.  eqeT> JeqyT esD deTd eT]jTT |s\qT (]+) ]+#T # 
eTTKeTT. B MT d\V\ <]+#TeTT.

4.  |+ ueTT\T eT]jTT >eTeTT\qT+& nM +Te\qT <seTT> |T |\T 
nH |<T\qT #]+#T#THsT. +Te\ u]qT+& |+b\qT b&T   b\         
#T $<TY +#\T yjT&q$. ~ s>syTq n\y{?  e<,  s+&+{ 
b&>\ |D[ @<H e+< ?

5.  #qT |+#TqT, n&e\qT |+#T n+<TsT. #qT qsTqT n&e\qT qsT n+<TsT. 
n&e\qT qsT  deTd. B @<H s+s |]cseTTq< ?

6.  n&e\ HXqeTT, +< #|&q nH esT\ <]rjTTqT.  n$ sTesT> 
q$.  eTyTq |< y neTsTeTT.

 m)  u$T   _) q>seTT\T (q>sd+u+< b+\T)    d) esDeTT 

 &) n&$ +Te\T  ) >eTeTT\T    m|t)  >eT b+\T    ) sTy seTT 
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