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{nN>br H$jm ‘| Amn H$mo{eH$m Am¡a CgH$s
aMZm Ho$ ~mao ‘| n‹T> MwHo$ h¡& AmnZo H$mo{eH$m H$s
ImoO H$m B{Vhmg Am¡a BgHo$ {d{^Þ àH$ma H$s
Amd¥{Îm Am¡a AmH$ma Ho$ ~mao ‘| ^r n‹T> MwHo$ h¡&
CXmhaU Ho$ {bE EH$ H$mo{e{H$¶ Am¡a ~hþ H$moue{H$¶
Ord&

 Mbmo Bgr gÝX^© ‘| Hw$N>> {H«$¶m¶o (à¶moJ)
¶m H$aVo h¡ CXmhaU Ho$ {b¶o

ß¶mO H$s H$mo{eH$mE Am¶VmH$ma hmoVr h¡&
O~{H$ TÁ¬ H$s H$mo{eH$mE± A{Z¶{‘V hmoVr
h¡&

Bgr Vah Hw$N> Am¡a CXmhaU {¬uQL@
1) __________________________
2) __________________________
3) __________________________

àmapå^H$ ê$n go  H$mo{eH$mAm| H$mo AmõQrH$b
gwú‘Xeu ‘| AÜ¶¶Z {H$¶m J¶m Wm& O~ h‘
H$mo{eH$mAm| H$mo g§¶wº$ gwú‘Xeu ‘| AÜ¶¶Z H$aVo
h¡ Vmo h‘ {g’©$ Hw$Z hr ^mJm| H$mo XoI nmVo h¡&
O¡go H$mo{eN˛Á ußÎmr, gmBQ>moßbmÁ‘, Zm{^H$, h[aV
bdN˛, ‘mBbÁzH$mpÝS´>¶m, bo{H$Z O~ h‘ Cgr
H$moerH$m H$mo Bbo³Q´>m{ZH$ gwú‘Xeu ‘| XoIVo h¡,
Vmo Hw$N> Am¡a ^mJ ^r {XImB© XoVo h¢&

H$mo{eH$m Ho$ {d{^Þ àH$mam| Ho$ AÜ¶¶Z Ho$
{bE d¡km{ZH$ {^Þ Vah Ho$ Ord OÝVw Am¡a
dZñn{V¶m| Ho$ ^mJm| H$m AÜ¶¶Z H$a ah¡ h¡& ¶hm±

h‘ {d{^Þ àH$ma Ho$ H$mo{eH$mAm| Ho$ {MÌm| ’$moQ>moJ«m’$,
‘m°S>b Am{X Ho$ ‘mÜ¶‘ go CZH$m AÜ¶¶Z H$aoJ|&
Omo h‘| H$mo{eH$mAm| Ho$ ~mao ‘| ‘hËdnyU© OmZH$mar
X|Jo& ¶hm± h‘ ‘m°S>b-Z‘yZm {MÌ Ûmam H$mo{ee H$m
AÜ¶¶Z H$aZo H$m à¶ËZ H$a|Jo&
{d{eï> H$mo{eH$m

¶h Amdí¶H$ Zht h¡ {H$ Omo AÊT ÃÁáÁ∫m
nm¡Ym| Am¡a newAm| ‘| {XImB© XoVo h¡& dmo g^r
H$mo{eH$mAm| ‘| nm¶o OmVo h¢& CXmhaU Ho$ {b¶o
³bmoamoßbmñQ> h‘oem ÃÁáÁ∫m nm¡Ym| ‘| {XImB© XoVo
h¡& bo{IZ ¶o nm¡Ym| Ho$ gmao H$mo{eH$mAm| ‘| Zht
nm¶o OmVo h¡& ³bmoam¡úÁñQ> Ho$db nm¡Ym| Ho$ hao ̂ mJ
Ho$ H$mo{eH$mAm| ‘| nm¶o OmVo h¡& O¡go nÎmr¶m± Am¡a
N˛Áz™¬ Q>hm{Z¶m| BË¶m{X&

{d{eï> H$mo{eH$m, H$mo{eH$mAm| Ho$ AÜ¶¶Z Ho$
~mao ‘| ~Vm¶m h¡ O~ h‘ Eogo g§aMZm ~ZmVo h¢ Vmo
h‘ EH$ H$mo{eH$m go Xÿgar H$mo{eH$m H$m VwbZmË‘H$
AÜ¶¶Z H$a gH$Vo h¡& {X¶o J¶o {MÌ-1&2 ‘|
üÁ∫ÁzuúN˛ nm¡Ym| Am¡a OÝVwAm| H$s H$mo{eH$mAm| H$m
AÜ¶¶Z H$am|& Eogo H$mo{eH$m§J Omo H$mo{eH$mAm| ‘|
A{YH$Va nm¶o OmVo h¡ CÝh| Bg ‘m°S>b/Z‘yZo ‘|
g{å‘{bV {H$¶m J¶m h¡&

1. Amn XmoZm| H$mo{eH$mAm| ‘| ³¶m g‘mZ JwU
XzIVo h¡ ?

2. H$m¡Z-go H$mo{eH$m§J Ho$db nmXn H$mo{eH$mAm|
‘| nm¶o OmVo h¡?

3. nm¡Ym| H$s H$mo{eH$m VWm OÝVw H$mo{eH$m Ho$
^mJm| H$s VwbZm H$amo Am¡a AÝVa {bImo&

Mbmo {d{^Þ àH$ma Ho$ OÝVw Am¡a nm¡Ym| H$s
H$mo{eH$mAm| H$m AÜ¶¶Z H$a|Jo&

H$mo{eH$m g§aMZm CZHo$ H$m¶©AÜ¶m¶

1 (Cell its Structure and Function)
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H$mo{eH$m {P„r ¶m ßbmÁ‘m {P„r

AmnZo AnZr nyd© H$jm ‘| n‹T>m h¡ {H$ H$mo{eH$m
{P„r OÝVw H$mo{eH$m H$mo T>H$s ahVr h¡& bo{H$Z
nm¡Ym| H$s H$mo{eH$m {P„r Ho$ D$na EH$ Am¡a nV©
CnpñWV hmoVr h¡, {Ogo H$mo{eH$m {^Îmr H$hVo
h¡& ZrMo {X¶o J¶o {MÌ Ho$ ‘mÜ¶‘ go Amn H$mo{eH$m
{^Îmr H$m AÜ¶¶Z H$a gH$Vo h¡&

 H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn -1

H$mo{eH$m {^Îmr H$m {ZarjU
EH$ Rheo H$m nÎmm {b{OE Am¡a Cgo EH$

PQ>Ho$ ‘| ’$m{S>¶o& Am¡a CgH$m àH$me ‘| {ZarjU
H$s{OE& nËÎmo H$s {Pëbr N>moQ>m gm QwH$‹S>m a§JrZ
àH$me H$s {H$aU Ho$ gm‘Zo a{I¶o H$da pñbn Ûmam
Cgo T>H$ Xmo {’$a hëHo$ a§Jdmbo nÎmo na Ob H$r
Hw$N> ~y§Xo S>m{bE {’$a Cg ^mJ H$mo gwwú‘Xeu H$o$
gm‘Zo aIH$a CgH$m AÜ¶¶Z H$[a¶o&

AmnZo Omo XoIm CgH$m {MÌ ~ZmB¶o&
A~ EH$ go Xmo ~y§X VZw Z‘H$ H$m Kmob

H$mo{eH$m {^{Îm na S>mb H$a 5 go 10 {‘ZQ> VH$ Ho$
{b¶o N>mo‹S> Xo&

(Z‘H$ H$m Kmob V¡¶ma H$aZo Ho$ {bE  50 
{‘br brQ>a Ob ‘| EH$ Mm¶ Ho$ Må‘M Ho$ ~am~a
Z‘H$ S>mbH$a AÀN>r Vah {hbm¶o&)

BgH$mo gwú‘Xeu ‘| aI H$a AÜ¶¶Z H$ao
Am¡a BgH$mo AnZr nwñVH$ ‘| BgH$m {MÌ
~Zm¶o&
A~ XmoZm| {MÌm| -3(a) & 3(b) ‘| VwbZm
H$m AÝVa {bIo?
³¶m Amn BZ XmoZm| {MÌm| Ho$ AÝVa H$m
AZw‘mZ bJm gH$Vo h¢ ?

ßbmñ‘m {Pëbr
Plasma

Membrane

g§Hw${MV
H$mo{eH$m Ðì¶

shrunken
Cytoplasm{MÌ-3(b) H$mo{eH$m {P„r

JmoëJr CnH$aU
(Golgi apparatus)

‘mBŚ>moH$m±{Ś>¶m
(Mitrochondria)

A§V…Ðì¶r (Endoplasmic reticulum)
Zm{^H$
(Nucleus)

ßbmñ‘m {Pëbr
(Plasma Membrane)

Fig-1 Typical Plant cell

nU©h[a‘ (Chloroplast)

u∫O˛ ÀsÁå
(Vacuole)

Fig-2 Typical Animal cell

‘mBŚ>moH$m±{Ś>¶m
(Mitrochondria)

JmoëJr CnH$aU
(Golgi apparatus)

Zm{^H$
(Nucleus)

A§V…Ðì¶r
(Endoplasmicreticulum)

ßbmñ‘m naV
(Plasma

Membrane)

H$mo{eH$m {^Îmr
(Cell wall)

ßbmñ‘m naV
(Cytoplasm)

{MÌ-3(a) H$mo{eH$m {P„r

VmaH$ Ho$ÝÐH$
(Centrioles)
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O~ h‘ Z‘H$ H$m Kmob rheo H$s nÎmr H$s
{Pëbr na S>mbVo h¡, Vmo nÎmo H$s H$mo{eH$mAm| ‘|
CnpñWV Ob ~mha Am OmVm h¡… {OgHo$ n[aUm‘
ñdê$n gmBQ>mo ßbmÁ‘ Am¡a H$mo{eH$m {^Îmr H$m
g§Hw$MZ hmo OmVm h¡& {MÌ H$s a§JrZ ~mhar gr‘m
dmñVd ‘| H$mo{eH$m {P„r h¡, Omo H$mo{eH$m go
AbJ {XIZo bJVr h¡&

{H$gr Vah, h‘ H$mo{eH$m {P„r H$s g§aMZm
H$m AÜ¶¶Z Ho$db Bbo³Q´>mZ gwú‘Xeu Ho$ ‘mÜ¶‘
go H$a gH$Vo h¡& H$mo{eH$m {^Îmr bMrbr hmoVr h¡,
Am¡a ¶h ‘w»¶ ê$n go dgm Am¡a àmoQ>rZ go ~Zr
hmoVr h¡&

H$mo{eH$m {P„r H$mo{eH$m H$s g~go ~mhar
nV© hmoVr h¡ Omo gmBQ>moßbmÁ‘ H$mo ~mhar dmVmdaU
go AbJ H$aVr h¡& BgH$mo ßbmÁ‘m {P„r ̂ r H$hVo
h¡& H$mo{eH$m {P„r H$mo{eH$m Ho$ AmH$ma VWm
AmH¥${V H$mo àX{e©V H$aVr h¡ gmBQ>moßbmÁ‘ H$mo
KoaVr h¡ VWm Bgo ~mø dmVmdaU go gwa{jV aIVr
h¡& H$mo{eH$m Ho$ AÝXa H$m dmVmdaU ~mha Ho$
dmVmdaU go AbJ hmoVm h¡& H$mo{eH$m Ho$ AÝXa
{d{^Þ àH$ma Ho$ nXmWm} H$m ghr ‘mfim ‘| {‘lU
CnpñWV hmoVm h¡& H$mo{eH$m {P„r Bg {‘lU H$mo
g§VwbZ H$mo ~am~a aIZo ‘| ~hþV ‘hËdnyU© ̂ y{‘H$m
{Z^m{V h¡& H$moB© ^r ~mø nXmW© H$mo{eH$m ™ı
Ho$db {P„r H$o ‘mÜ¶‘ go {‘{lV hmo gH$Vm h¡&
{P„r H$m AZmoIm JwU ¶h h¡ {H$ ¶h g^r nXmWm}
H$mo AnZo AÝXa go àdoe Zht hmoZo XoVm h¡& nXmWm]
H$m ñWmZmÝVaU H$mo{eH$m {P„r Ho$ ‘mÜ¶‘ go
Ho$db MwZo hþ¶o nXmWm] H$m hr hmo gH$Vm h¡&
Bg{bE Bgo M¶{ZV àdoe {P„r ^r H$hVo h¡&
BgHo$ Bgr JwU Ho$ H$maU ¶h {P„r nXmWm] H$m
AmXmZ-àXmZ BgHo$ AmÝV[aH$ VWm ~mø dmVmdaU
Ho$ ~rM ‘| {Z¶§ÌU H$aVm h¡& Amn H$mo{eH$m {P„r
Ho$ H$m¶m] Ho$ ~mao ‘| A{YH$ AÜ¶¶Z “nXmWm] H$m
{P„r àdmh” ‘| H$a|Jo&

H$mo{eH$m {^Îmr (Cell Wall)
H$mo{eH$m {^Îmr EH$ Eogm AZmoIr JwU h¡ Omo

Ho$db nm¡Ym| H$s H$mo{eH$mAm| ‘| nm¶m OmVm h¡&
Ohm± OÝVw H$mo{eH$mAm| ‘| H$mo{eH$m {P„r EH$
~mhar H$dM H$m H$m‘ H$aVr h¡& dhr nmXn
H$mo{eH$m ‘| EH$ A{V[aº$ naV hmoVr h¡& Omo
H$mo{eH$m {P„r Ho$ ~mha hmoVr h¡& {Ogo H$mo{eH$m
{^Îmr H$hVo h¡& ¶h dh H$maU h¡ Omo OÝVw
H$mo{eH$m Am¡a nm¡Ym| H$mo H$mo{eH$mAm| Ho$ ~rM
^mar AÝVa n¡Xm H$aVm h¡&

H$mo{eH$m {^Îmr EH$ H$R>moa bo{H$Z bMrbr
g§aMZm dmbr naV hmoVr h¡& Omo H$mo{eH$m H$mo
AmH$ma àXmZ H$aVr h¡, VWm Cgo gwajm àXmZ
H$aVr h¡& àma{^H$ ê$n ‘| Bgo {ZîH«$s¶ ‘mZm
OmVm Wm bo{H$Z A~ Bgo EH$ gH«$s¶ Am¡a H$mo{eH$m
H$m EH$ AË¶§V Amdí¶H$ {hñgm ‘mZm OmVm h¡&
Omo bJmVma EH$ H$mo{eH$m go Xþgar H$mo{eH$mAm|
H$mo BZHo$ {dH$mg Am¡a n[anyU©Vm Ho$ ~mao ‘| OmZH$mar
XoVm ahVm h¡&

nm¡Ym| H$s H$mo{eH$mAm| ‘| H$mo{eH$m {^Îmr H$m
³¶m N˛ÁÆ| h¡?

¶h EH$ Am§V[aH$ X~md ~ZmVr h¡& Omo H$mo{eH$m
Ho$ ~mø {ZX}{eV X~md H$mo ~am~a H$aVr h¡&
{OgHo$ n[aUm‘ ñdê$n nm¡Ym| N˛y H$mo{eH$mE OÝVw
H$mo{eH$mAm| H$s Anojm ~mhar n[adV©Z H$m AÀN>r
Vah {damoY H$a gH$Vr h¡&
Zm{^H$ (Nucleus)

bú¶: Jmb H$s H$mo{eH$mAm| ‘| Zm{^H$ H$m
uå∫yqm&

Amdí¶H$ à¶moJ gm‘J«r: Qw>W{nH$ ¶m
AmBgH«$s‘ H$m Må‘M {eeo H$s nÅ>r, pñbn,
dmM½bmg, gwB©, ãbmoqQ>J nona gmYaU g¡{bZ,
½brgarZ, 1% ‘o{WbrZ ãby, gwú‘Xeu Am{X&

{H«$¶m {d{Y:
1. AnZo ‘w±h H$mo AÀN>r Vah go Ymo H$a  EH$

gm’$ Qw>W{nH$ ÆÁ EÁF|ÀN¿˛y™ Nz˛ Y©™Y Nz˛

à¶moJ {H«$¶m
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ÃÁs AnZo ‘w±h Ho$ AÝXa TÁ¬ Ho$ EÁÊou∫N˛
^mJ H$mo IamoM|&

2. IamoMo J¶o nXmW© H$mo dmM½bmg na g¡brZ
Ho$ gmW ’¡$bm¶o&

3. YmoZo Ho$ ~mX nXmW© H$mo ñbmB©S> na aI|&
4. Hw$N> ~w§Xo ‘o{WbrZ H$s S>mbH$a Hw$N> jU

à{Vjm H$a|&
5. ½brgarZ H$s Hw$N> ~w§Xo S>mbo&
6. H$da pñbn bJmH$a T>Ho$ VWm gwB© Ho$ Xþgao

{gao go Bgo X~m¶o VmH$s H$mo{eH$mE§ nyar
Vah ’¡$b Om¶o&

7. AZmdí¶H$ nXmW© (Ðì¶) H$mo ãbmqQ>iJ
nona go gwIm bo&

gmdYmZr:
1. Jmb H$mo H$R>moaVm Zo Zm {N>bo Z hmo Vmo ¶o

AÝXa H$s {P„r H$mo Km¶b H$a gH$Vm
h¡&

2. IwaMm hþAm nXmW© ñbmB©S> na AÀN>r Vah
’¡$bm¶o&

3. Adeof H$mo AÀN>r Vah go hQ>mZm hmoJm&
4. ñbmB©S> Am¡a H$da pñbn Ho$ ~rM ‘| H$moB©

hdm H$m ~wb~bm Zht hmoZm Mm{hE&
gwú‘Xeu Ho$ A{YH$Îm‘ VWm Ý¶yZV‘ j‘Vm
‘| Cg AñWm¶r C^ma H$m AÜ¶¶Z H$a| VWm
Cg AmH¥$Vr H$mo AnZo ZmoQ>~wH$ na ~Zm¶o&

1. Cg H$mo{eH$m H$m AmH$ma ³¶m Wm Omo AmnZo
XoIm?

2. ³¶m H$mo{eH$mAm| H$s g§aMZmE§ ß¶mO Ho$
{P„r Ho$ g§aMZmAm| Ho$ g‘mZ hr h¡?

3. ³¶m dhm± H$moB© Jhao a§J H$m JmobmH$ma
q~Xÿ H$s Vah H$s g§aMZm H$moem Ho$ Ho$ÝÐ
‘| AmnH$mo {XImB© Xr?

AmnZo Bg Jhao a§J Ho$ {~ÝXÿ H$m AÜ¶¶Z
H$mo{eH$m ‘| H$a MwHo$ h¡& Bgo Zm{^H$ H$hVo h¡&

BgH$m Zm‘ 1831
‘| am~Q>© ~«mCZ Zo
aIm Wm, Cg g‘¶
~«mhZ H$mo ¶h Zht
nVm Wm H$s Zm{^H$
H$m H$m¶© ³¶m h¡&

¶h H$mo{eH$m H$m EH$ AË¶§V ‘hËdnyU© A§J h¡ Bgo
H$mo{eH$m H$m {Z¶§ÌU H$j ^r H$hVo h¡&

Zm{^H$ H$mo{eH$mH$m g~go ~‹S>m Amoa g~go
AbJ ^mJ hmoVm h¡& {eëS>oZ {OÝhm|Zo H$mo{eH$m
{gÕmÝV H$m à{VnmXZ {H$¶m Wm ¶h gmoMm Wm H$s
Z¶o H$mo{eH$m H$m {Z‘m©U BgHo$ Zm{^H$ go hmoVm
h¡& {Ogo CÝhm|Zo gmBQ>r ãbmñQ> H$s g§km Xr&

Hw$N>> AndmXm| H$mo N>mo‹S>H$a bJ^J g^r ggr‘
Ho$ÝÐH$m| H$mo{eH$mAm| ‘| Zm{^H$ hmoVm h¡& ñVZYm[a¶m|
‘| bmb aº$ H$mo{eH$mE± VWm Hw$P nmXnm| Ho$ âbmoE‘
grd Q>¶y~ Eogo CXmhaU h¡ {Og‘| Zm{^H$ Zht
hmoVo, hmbm§H$s BZ H$mo{eH$mAm| ‘| ̂ r Zm{^H$ hmoVo
h¡& bo{H$Z ewê$AmV Ho$ Hw$N> {XZm| ~mX ¶o ~mha
{ZH$mb {X¶o OmVo h¡ Am¡a Zï> hmo OmVo h¡&

Zm{^H$ H$mo{eH$mAm| Ho$ g^r {H«$¶mAm| H$mo
g§¶{‘V Am¡a g§M[aV H$aVm h¡& VWm Ordm| Ho$
bjUm| H$m ZrYm©aU H$aVm h¡& ¶h OoZo{Q>H$ H$s
gmar OmZH$m[aAm| H$mo YmaU H$aVm h¡& ¶h H$mo{IH$m
{d^mOZ ‘| ^r ‘hËdnyU© ^w{‘H$m {Z^mVm h¡&

dh {P„r Omo Zm{^H$ H$mo Koao ahVr h¡ Va’$
ahr h¡& Am¡a Omo Bgo gmBQ>moßbm[‘ Ho$ {‘lU go

{MÌ-4 TÁ¬ N˛y N˛Áz∆Á ™ı åÁußN˛

åÁußN˛ (nucleus)

N˛Áz∆Á¸ƒ
(cytoplasm)

\yƒ ¸√Æ N˛¬Á (cell membrane)

{MÌ-5 L¬zMb~Áå ÃÓfl™t∆y| ™ı åÁußN˛ N˛y ∫YåÁ

AmZwd§{eH$s  útÁs|
genetic material

Zm{^H$s¶ naV
nuclear membrane

Zm{^H$s¶ ßbmÁ‘Á
nucleoplasm

EmÏ Zm{^H$
nucleolos

Zm{^H$ a§Y«
nucleus poreSCERT T

ELA
NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 5

AbJ H$aVr h¡& Cgo  Zm{^H$s¶ {P„r H$hVo h¡&
¶h H$mo{eH$m {P„r Ho$ g‘mZ hr hmoVr h¡& bJ^J
g^r OoZo{Q>H$ nXmW© Zm{^H$ ‘| hr nm¶o OmVo h¡&

Zm{^H$s¶ {P„r H$s CnpñWVr Ho$ AmYma na
H$mo{eH$m H$mo Xmo ^mJm| ‘| {d^m{OV {H$¶m OmVm
h¡, Omo H$s nyd© Ho$ÝÐr¶ H$mo{eH$m Am¡a ggr‘
Ho$ÝÐr¶ H$mo{eH$m&

nyd© Ho$ÝÐ H$s H$mo{eH$m (Prokriotic Cell)

Cna {X¶m J¶m {ddaU nhbo ggr‘ Ho$ÝÐrH$
H$mo{eH$m Ho$ {b¶o Wm Omo EH$ {P„r ~§X Zm{^H$
YmaU H$aVm h¡& dmo H$mo{eH$m {Og‘| Zm{^H$s¶
{P„r go ~§X Zm{^H$s¶ nXmW© Zht hmoVm h¡& Cgo
nyd© Ho$ÝÐrH$s H$mo{eH$m H$hVo h¡& h‘ nhbo ~Vm
MwHo$ h¡ {H$ ~¡³Q>o[a¶‘ EH$ nyd© Ho$pÝÐr H$mo{eH$m
h¡, gmBZmo~¡³Q>[a¶m-Zrb h[aV e¡db ^r Bgr
loUr ‘| AmVm h¡&

H$mo{eH$m Ðì¶

O~ h‘ ß¶mO Ho$ {P„r H$s AñWm¶r C^mam|
H$mo XoIVo h¡& Vmo dmo h‘| H$mo{eH$mAm| Ho$ EH$ ~‹S>o
g‘yh H$mo XoI gH$Vo h¡ Omo H$mo{eH$m {Pëbr go T>Ho$
hþE h¡& {OgHo$ joÌ ‘| ~hþV H$‘ a§J hmoVm h¡& Bgo
H$mo{eH$m Ðì¶ H$hVo h¡& H$mo{eH$m Ðì¶ EH$ Vah
nXmW© hmoVm h¡ Omo H$s ßbmñ‘m {P„r Ho$ AÝXa
nm¶m OmVm h¡& ¶h ~hþV gmao {deof CVH$m| H$mo
^r YmaU H$aVm h¡& {Og‘| go àË¶oH$ CVH$ H$mo{eH$m
Ho$ {b¶o ‘hËdnyU© H$m¶© H$aVm h¡&

àmoQ>moßbmñ‘ vs. gmBQ>moßbmñ‘

EH$ bå~r g‘¶ H$s AdYmaUm ¶h Wr H$s OrdZ
H$m ‘hËdnyU© A§e Bg Ðd ‘| h¡ Omo H$mo{eH$m Ho$ AÝXa
hmoVm h¡& Bg{bE Bgo àmQ>moßbmñ‘ Zm‘ {X¶m Jm¶
{OgH$m AW© hþAm OrdZ H$m Ðì¶& bo{H$Z O~ ¶h

gm’$ hmo J¶m H$s Ðì¶ Vmo Ho$db EH$ ‘mÜ¶‘ h¡ {Og‘|
Vah Vah Ho$ H$U Am¡a {P„r¶m± V¡aVr h¡ Omo H$mo{eH$m
Ho$ {H«$¶mAm| ‘| ghm¶H$ hmoVr h¡& Vmo ¶h {gÕ hmo J¶m
H$s nwam OrdZ Bg g§ñWm ‘| {Zdmg H$aVr h¡& {deofH$a
Zm{^H$ H$s ImoO Ho$ níMmV Zm{^H$s¶ {Pëbr Ho$
^rVa Ed§ ~mha CnpñWV nXmWm] H$m A§Va {H$¶m J¶m&
BgHo$ ~mX àmoQ>moßbmñ‘ H$mo Z¶m Zm‘ {‘bm Omo
gmBQ>moßbmñ‘ H$hbmVm h¢& AWm©V H$mo{eH$m Ðì¶& H$mo{eH$m
Ho$ AÝXa Ho$ Ðì¶ H$mo Zm{^H$s¶ Ðd¶ ¶m Ý¶yp³bAmoßbmñ‘
^r H$hVo h¡&

H$mo{eH$mÊT (Cell Organelles)

h‘Zo {nN>bo ̂ mJ ‘| Zm{^H$m| Ho$ ~mao ‘| AÜ¶¶Z
{H$¶m h¡& Hw$N> ‘hËdnyU© H$mo{eH$m Ðì¶ {OgHo$ ~mao ‘|
h‘ MMm© H$aZo Om aho h¢, do h¢- 1. ™ÁFbÁzN˛Á}g~yÆÁ,
2. õ¬ÁuÀbg‚Ã, 3. ∫ÁF§Áz^Áz™, 4. Eão: üt√ÆÆy
\u¬N˛Á, 5. Jm oëJr CnH$aU, 6. AnKQ>Zr¶
(¬ÁFÃÁzÃÁz™), 7. OrdH$U  [a{º$H$mLÂ&

¶o Bg{bE ‘hËdnyU© h¢ ³¶m|{H$ BZ‘| go Hw$N>
H$mo{eH$mAm| ‘| Ho$ H$m¶m] ‘| ~hþV ‘hËdnyU© ŷ{‘H$m
{Z^mVr h¢&

A§V…Ðì¶ Om{bH$m

O~ h‘ H$mo{eH$m H$mo Bbo³Q´>mZ gwú‘Xeu ‘|
AÜ¶¶Z H$aVo h¡& Vmo gmBQ>moßbmñ‘ ‘| EH$ {P„¶m|
H$m Omb {XImB© XoVm h¡& Omo H$s {d{^Þ gmBQ>moßbmñ‘
Ho$ ~rM ‘| ‘mÜ¶‘ ~ZVm h¡& Omo nXmW© H$mo

{MÌ-6 AÝVX©ì¶r Om{bH$m

IwaXþao A§V…Ðì¶ Om{bH$m

H$mo‘b A§V…Ðì¶
Om{bH$m

Ribosomes
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H$mo{eH$m Ho$ AÝXa EH$ ñWmZ go Xþgao ñWmZ VH$
bo OmZo ‘| ghm¶H$ hmoVm h¡& Bg Omb H$mo A§VÐ©ì¶r
Om{bH$m H$hVo h¡&

AÝVX©ì¶ Om{bH$m EH$ ~hþV ~‹S>m {P„r¶m|
Am¡a Zm{bH$mAm| H$m Omb hmoVm h¡& AÝVX©ì¶
Om{bH$m H$s g§aMZm N>moQ>o-N>moQ>o Z{bH$mAm| Ho$
O¡gr hmoVr h¡& {OgHo$ gVh H$mo amB~mogmo‘ H$hVo
h¡& Eogo ^mJ H$mo IwaXar AÝVX©ì¶r Om{bH$m H$hVo
h¡& CgH$m dh ñWb Ohm± amB~mogmo‘ Zht hmoVo h¡
Cgo H$mo‘b AÝVX©ì¶r Om{bH$m H$hVo h¡& IwaXam
AÝVX©ì¶r Om{bH$m dh ñWmZ h¡ Ohm± àmo{Q>Z Ho$
H$Um| H$m CËnmXZ hmoVm h¡& Vab AÝVX©ì¶r Om{bH$m
dgm Ho$ H$Um| Ho$ CËnmXZ ‘| ghm¶H$ hmoVr h¡&
BZHo$ Ûmam ~Zm¶o J¶o àmoQ>rZ Am¡a dgm H$mo{eH$m
Ho$ {d{^Þ ^mJm| ‘| ^oOo OmVo h¡, Omo {H$ CgH$s
Amdí¶H$mZwgma hmoVm h¡& ¶h H$m¶© AÝVX©ì¶r
Om{bH$m Ho$ H$maU hmoVm h¡& Bg‘| go Hw$N> àmoQ>rZ
Am¡a dgm H$mo{eH$m {P„r H$mo ~ZmZo ‘| ‘XX
H$aVo h¡&

Bg{bE AÝVX©ì¶r Om{bH$m H$m EH$ H$m¶© ¶h
^r h¡ {H$ ¶h gmBQ>moßbmñ‘ Am¡a Zm{^H$ Ho$ ~rM
‘| EH$ ‘mÜ¶‘ H$m H$m¶© H$aVr h¡& Omo àmoQ>rZ
Am¡a dgm H$mo EH$ ñWmZ go Xÿgao ñWmZ VH$ bo
OmVr h¡& ¶h EH$ gmBQ>moßbmÁ‘rH$ AmH¥${V Ho$
O¡gm H$m¶© H$aVm h¡ Ohm± na Vah-Vah Ho$ O¡d
amgm¶{ZH$ {H«$¶mE± H$eoê$H$sAm| H$s H$mo{eH$mAm|
Ho$ AÝXa hmoVr h¡& nmMZ VÝÌ H$s H$mo{eH$mAm| ‘|
H$mo‘b AÝVX©ì¶r Om{bH$m hm{ZH$maH$ nXmWm} Am¡a
amgm¶Zm| H$mo ~mha {ZH$mbZo ‘| ~hþV ‘hËdnyU©
ŷ{‘H$m aIVr h¡&

JmopëO gpå‘l or JmopëO CnH$aU

H¡${‘bmo JmëOr Zo 1898 ‘| A{õQ>H$b gwú‘Xeu
go BgH$s H$mo{eH$mAm| H$m AÜ¶¶Z {H$¶m Wm
bo{H$Z BgH$m ~marH$ g§aMZm Bbo³Q´>m°Z gwú‘Xeu

go XoIZo Ho$ ~mX nVm Mbm&
¶h g§aMZm ^r Vah-Vah H$s {P„rAm| go

{‘bmH$a ~Zm hmoVr h¡& ¶h {P{„¶m± {‘b H$a EH$
W¡br H$s Vah g§aMZm ~ZmVr h¡& {OgHo$ Mmam|
Va’$  N>moQ>o-N>moQ>o ~wb~wbm| ‘| Ðì¶ ^a hmoVm h¡&
àmoQ>rZ Am¡a AÝ¶ nXmW© Omo amB~mogmo‘ ‘| ~ZVo h¡&
dmo JmpëO gpå‘l VH$ BÝhr ~wb~wbm| Ho$ ‘mÜ¶‘ go
nhþ±MVo h¢& Ohm± na ¶o nXmW© Yrao-Yrao Cn¶moJ ‘|
{b¶o OmVo h¡& Hw$b {‘bmH$a EH$ eãXm| ‘| h‘ H$h
gH$Vo h¡ {H$ JmpëO gpå‘l H$s {H«$¶m AZ g^r
nXmWm] H$mo EH$ JÇ>a ‘| ~ÝX H$aZo H$m H$m‘ H$aVr
h¡ Vm{H$ CÝh| H$mo{eH$m Ho$ AÝXa {d{^Þ ñWmZm| na
^oOm Om gHo$& ¶hm± go ¶o nXmW© ¶m Vmo H$mo{eH$m
{P„r ¶m AÝ¶ D$VH$m| ‘| ^oOo Om gH$Vo h¡&
H$mo{eH$m {P„r VH$ nhþ±MZo Ho$ ~mX do nXmW©
~wb~wbm| go ~mha {ZH$mb H$a Cn¶moJ {H$¶o OmVo
h¡ Am¡a H$^r -H$^r BZH$m Cn¶moJ Z¶r {P„r
~ZmZo ¶m CgH$s ‘aå‘V Ho$ {b¶o {H$¶m OmVm h¡&

JmpëO gpå‘l H$s g§»¶m EH$ H$mo{eH$m go
Xÿgao H$mo{eH$m ‘| {^Þ-{^Þ hmoVr h¡& BZH$s
g§»¶m ‘wP¶ ê$n go CZ H$mo{eH$mAm| ‘| Á¶mXm
hmoVr h¡ Ohm± hm°‘m}Zg Am¡a à{H$Êd H$m CËnmXZ
hmoVm h¡&
bm¶ZH$m¶

EH$ VÏ¶ Omo d¡km{ZH$m| H$mo ~hþV g‘¶ go
naoemZ H$aVm ahm {H$ Hw$N> à{H$Êd Omo H$mo{eH$mAm|

{MÌ-7 JmëOr gpå‘l
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‘| CnpñWV hmoVo h¡ CZH$s j‘Vm bJ^J g^r
Vah H$s g§aMZmAm| H$mo IË‘ H$a gH$Vr h¡,
bo{H$Z ¶h ñd¶§ H$mo{eH$m Bggo Zï> Zht hmoVr h¡&
¶h nhobr V~ gwbPr O~ bmBOmogmo‘ H$s ImoO
hþB©& ¶h N>moQ>o H$U H$mo{gH$m Ðì¶ ‘| {XImB© XoVo
h¡& ¶h nm¶m J¶m {H$ dh AnZo AÝXa {dZmeH$
B§OmB‘ H$mo YmaU H$aVo h¡& Bgr{bE do E§OmB‘
gmYmaU ê$n go H$mo{eH$m Ho$ g§nH©$ ‘| Zht AmVo
h¡& dh nXmW© {OgH$mo Zï> H$aZm hmoVm h¡ CZH$mo
b¶ZH$m¶ Ho$ nmg bm¶m OmVm h¡& Cg na
bmBOmogmo‘ H$Q> OmVm h¡ Am¡a Cg‘| go {dZmeH$
E§OmB‘ ~mha {ZH$bVm h¡ Am¡a Cg nXmW© H$mo Zï>
H$a XoVo h¡& b¶ZH$m¶ H$mo H$mo{eH$m H$s AmË‘hË¶m
W¡br ^r H$hVo h¡&
‘mBQ>moH$pÊS´>¶m

{H«$¶mH$bmn -2
‘mBQ>moH$mpÊS´>¶m {ZarjU

Mbmo ß¶mO H$r {N>bHo$ H$s naV Ho$ gmW ¶h
à¶moJ H$aVo h¡&

i) OoZg {J«Z ~r H$m {‘lU  nm±M ½bmg ‘|
~ZVo h¢&

ii) 200 {‘br J«m‘ OoZg {J«Z ~r Ho$ {‘lU
H$mo 100ml Ob Ho$ gmW {‘{lV H$amo&

iii) ß¶mO Ho$ {N>bHo$ H$s {P„r H$mo {‘lU
‘| S>mb H$a Am§Yo K§Q>o VH$ B§VOma H$a|&

iv) {P„r H$mo {‘lU go {ZH$mb H$a nmZr go
AÀN>r  Vah YmoE&

v) ñbmBS> H$mo H$da pñbn go T>H$ H$a
‘mBH«$moñH$mon ‘| Cƒ j‘Vm ‘| XoI|&

AÜ¶¶Z H$a o
VWm CgH$m {MÌ
AnZ o  {b{IV
nwpñVH$m ‘| ~ZmE
VWm BgH$s {ZMo
{XE J¶o {MÌ go
VwbZm H$a|&

Amn ¶h à¶moJ Am¡a ^r CnpñWV nXmWm] Ho$
gmW H$a gH$Vo h¡ O¡go-TÁ¬ H$s H$mo{eH$m ¶m
H¡${g¶mQ>moam H$s nÎmr¶m±&

Amn ¶hm± na hao a§J H$m ~obZmH$ma AmH¥${V¶m§
gmBQ>moßbmÁ‘ ‘| ’¡$bo hþE XoI gH$Vo hmo& ¶o
‘mBQ>moH$mpÊS´>¶m h¡&

{MÌ-8(a) õÆÁ\ N˛y u^®y ™ı
‘mBQ>moH$pÊS´>¶m H$s H$moemE±

‘mBQ>moH$mpÊS´>¶m ~hþV hr N>moQ>o JmobmH$ma ¶m
~obZmH$ma D$VH$ hmoVo h¡& Am‘Vm¡a na ‘mBQ>moH$mpÊŚ>¶m
2 go 8 ‘mBH«$moZ bå~o Am¡a bJ^J 0.5 ‘mBH«$moZ
Mm¡S>o hmoVo h¡& ¶h bJ^J Zm{^H$ go 150 JwZm N>moQ>o
hmoVo h¡& EH$ H$mo{eH$m ‘| 100 go 150 ‘mBQ>moH$mpÊŚ>¶m
hmoVo h¡& O~ BgH$mo h‘ F¬zMb~Á}å gwú‘Xeu ‘|
XoIVo h¡, Vmo BZH$s g§aMZm ~obZmH$a Wm AÊS>mH$ma
{~ÝXþ O¡go H$mo{eH$m ‘| {XImB© XoVo h¡& O~ h‘ Bgo
Bbo³Q´>m°å gwú‘Xeu ‘| XoIVo h¡, Vmo BgHo$ AZmoIr
g§aMZm H$s gånyU© OmZH$mar {‘bVr h¡& {MÌ ‘|
{XIm¶o J¶o ‘mBQ>moH$mpÊS´>¶m gm‘mÝ¶ ê$n go gmao
CVH$m| ‘| nm¶o OmVo h¡&

Bbo³Q´>m°Z gwú‘Xeu Ûmam {X¶o J¶o OmZH$mar Ho$
AmYma na h‘ H$h gH$Vo h¡ {H$ ‘mBQ>moH$mpÊS´>¶m
{ÛnaVr¶ {P„r H$r EH$ {Xdma h¡& {OgH$s
AmÝV[aH$ {P„r go CgHo$ AÝXa EH$ ‘wS>dXma
~ZmdQ> hmoVr h¡& {Ogo {H«$ñQ>r H$hVo h¡, Xmo {H«$ñQ>r
Ho$ ~rM Ho$ ñWmZ H$mo ‘¡{Q´>³g H$hVo h¡&

‘mBQ>moH$mpÊS´>¶m H$mo{eH$s¶ ídgZ Ho$ {bE
{Oå‘oXma hmoVr h¡& ¶h dh à{H«$¶m h¡ {OgHo$
Ûmam H$mo{eH$m ‘| D$Om© H$m g§Mma hmoVm h¡ {OgHo$
Ûmam H$mo{eH$m AnZm H$m¶© H$aVr h¡& BgHo$ Bgr
JwU Ho$ H$maU ‘mBQ>moH$mÊpÊS´>¶m H$mo H$mo{eH$m H$m
D$Om©J¥h ^r H$hVo h¡&$

{H«$ñQ>o

~mø u^®y

Am§V… u^®y

{MÌ-8(b) ‘mBQ>moH$mpÊS´>¶m

‘¡{Q´>³g
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³bmoamoßgmñQ> EH$ Vah H$m ßbmñQ>mBS> h¡ Omo
{g’©$ nmXn H$mo{eH$mAm| ‘| nm¶m OmVm h¡& ¶o VrZ
àH$ma Ho$ hmoVo h¡& a§JrZ (H«$mo‘moßbmñQ>) Am¡a a§JhrZ
(ë¶wH$moßbmñQ>) VWm ³bmoamoßbmñQ>&

³bmoamoßgmëQ> H$s AmH¥${V¶m± Vah-Vah H$s
hmoVr h¡ O¡go-AÊS>mH$ma, Jmob BË¶m{X& e¡dmb ‘|
¶h grT>r wZ‘m gnm©H$ma Wm Am¶VmH$ma hmoVr h¡&

³bmoamoßbmñQ> H$m ì¶mg ~‹S>o nmXnm| ‘| 4 go 10
‘mBH«$mo‘ hmoVm h¡& ³bmoamoßbmñQ> H$m àmapå^H$ H$m¶©
gy¶© Ho$ àH$me H$s D$Om© H$mo nH$‹S>Vm VWm Bgo
amgm¶{ZH$ D$Om© ‘| n[ad{V©V H$aZm hmoVm h¡&
Bg{bE ¶h àH$me g§íbofU ‘| ghm¶H$ h¡&

     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?

FÃ üN˛Á∫ Nz˛ EÊTN˛ N˛Ázu∆N˛ÁEÁzÊ ™Êz §‰jy
™ÁfiÁ ™ı úÁÆz \Áoz “̄, GtÁ“∫m Nz̨  u¬L N˛Ázu∆N˛ÁLÂ
üN˛Á∆ ÃÊ≈¬z m Nz̨  Ã™Æ 50 Ãz 200 úu∫mÁ“∫y™
N˛Á üÆÁzT N˛∫oy “{@

Ym{Z¶m± (Vacuole)

à¶moJ-5
Ym{Z¶m± {ZarjU

1. {H$gr ∫gXma nm¡Yo H$s nÎmr {b{OE
{OgH$s g§aMZm Q>m°M© Ho$ O¡gr hmo, O¡go-
H¡$³Q>g&

2. BgH$m EH$ nVbm Qw>H$S>m EH$ dm°M ½bmg
‘| Ob Ho$ gmW aIo&

{MÌ-9(a)

∫ÁF§Áz\Áz™ (Ribosomoes)
Æz ZÁzbz N˛mÁı \{Ãz EÁN˛Á∫ N˛Ázu∆N˛Á¸√Æ ™ı “Ázoz “{@

Gã“ı ∫ÁF|§ÁzÃÁz™ N˛“oz “{@ ƒz RNA üÁzbyãÃz §åz “Ázoz “{@
ƒz tÁz üN˛Á∫ Nz˛ “Ázoz “{@ ÀƒoÊfi ∫ÁF|§ÁzÃÁz™ EÊo¸√Æy
\Á¬y Nz˛ QÏ∫tÏ∫y ußy ú∫ “Ázoz “{@ ∫ÁF|§ÁzÃÁz™ üÁzbyå
o{ÆÁ∫ N˛∫oz “{@

ßbmñQ>mBS>g: (Plastids)

à¶moJ - 3
arhmo H$s nÎmr ‘| ³bmoamoßbmñQ> H$m {ZarjU

1. arhmo H$s nÎmr H$s {P„r bo Am¡a Cgo Ob
H$s ~w§X ‘| ñbmBS> Ho$ D$na {MnH$m¶o&

2. BgH$mo Cƒ j‘Vm Ho$ gwú‘Xeu ‘| AÜ¶¶Z
H$a|, Omo {MÌ Omo AmnZo XoIm&

AmnH$mo N>moQ>o-N>moQ>o
hao a§J Ho$ H$U {XImB©
X|Jo {OgHo$ ³bmoamoßbmñQ>
H$hVo h¡& gmYmaU ê$n go
¶o hao a§J H$m nXmW© YmaU
H$aVo h¡ {Ogo nU©h[a‘
H$hVo h¡&

à¶moJ-4

e¡dmb ‘| h[aV bdH$  H$m  {ZarjU
nmg Ho$ Vmbm~ go Hw$h e¡dmb B³Q>R>m H$ao&

Am¡a CgHo$ aoemZw‘m ̂ mJ H$mo AbJ H$a| Cg aoemoZw‘m
^mJ H$mo ñbmBS> na aIo Am¡a gwú‘Xeu ‘| AÜ¶¶Z
H$ao& Am¡a ZrMo {X¶o J¶o {MÌ H$s ghm¶Vm go AnZo
{ZarjU H$m {MÌ ~ZmB¶o Omo AmnZo gwú‘Xeu ‘|
XoIm&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-9(b) ∆{ƒÁ¬ ™ı ú∫m“∫y™     (Chloroplasts)

{MÌ-9(c)

§Áÿ u^®y˛

T¿zå™EÊo u^®y˛
sÆ¬N˛ÁFg
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3. BgH$mo VZw Ã{¢¿˛ÁZrZ {‘lU ‘| Kmobo&
4. Bg Qw>H$S>o H$mo gwú‘Xeu Ho$ A{YH$V‘

VWm Ý¶yZV‘ j‘Vm ‘| XzIo&
AmnZo ³¶m XoIm?
{dñV¥V Imbr ñWmZ Omo H$mo{eH$m ‘| {XImB©

XoVm h¡ Cgo Ym{Z¶m± H$hVo h¡& ¶h Ðì¶ g{hV
JwÀN>oXma g§aMZm hmoVr h¡& OÝVw H$mo{eH$m ‘| BZH$s
g§aMZm N>moQ>r hmoVr h¡& dhr nmXn H$mo{eH$m ‘|
BZH$m AmH$ma d¥ôX hmoVm h¡& dhr EH$ n[an¹$
nmXn H$moem ‘| ¶o nwam H$mo{eH$m H$m ñWmZ YmaU
H$a boVo h¡& Ym{Z¶m± H$mo{eH$mAm| Ho$ [a³V (turgur
pressure) X~md H$mo ~Zm¶o aIVr h¡& ¶o Adm§N>Zr¶
nXmWm] H$mo H$mo{eH$m Ho$ ~mha {ZH$mb XoVr h¡&
³¶m H$mo{eH$mE MnQ>r hmoVr h¡?

gm‘mÝ¶V¶m O~ h‘ H$mo{eH$m H$mo gwú‘Xeu
‘| XoIVo h¡ Vmo BgH$s g§aMZm MnQ>r àVrV hmoVr
h¡& Omo H$s ˚y Am¶m‘r àVrV hmoVr h¡& Eogm
bJVm h¡ {H$ H$mo{eH$m Ho$ gmao CVH$ EH$ VñVar
‘| aIo hþE h¡&

bo{H$Z dmñV{dH$ ê$n go H$mo{eH$m H$s bå~mB©,
Mm¡‹S>mB© VWm ‘moQ>mB© hmoVr h¡& {OgH$s bå~mB© Am¡a
Mm¡‹S>mB© h‘ AmgmZr go XoI gH$Vo h¡& MwH$s h‘
BgH$s JhamB© gwú‘Xeu go Zht XoI gH$Vo Bgr{bE
h‘ ‘mZVo h¡ H$s H$mo{eH$m MnQ>r hmoVr h¡ bo{H$Z
Hw$N> Eogo à¶moJ h¡ {Oggo h‘ H$mo{eH$m H$s ‘moQ>mB©
H$m AÜ¶¶Z H$a gH$Vo h¡& g~go AmgmZ V[aH$m
¶h h¡ {H$ Amn nmXn H$mo{eH$m H$mo ñbmBS> ‘|
aIH$a gwú‘Xeu ‘| XoI| Vmo BgH$s ’$moH$g Wmo‹S>m
gm ~Xbso Am¡a H$mo{eH$m {^Îmr H$mo XoIo& Amn

XoIo§Jo H$s Amn {Xdma H$s JhamB© H$mo XoI gH$Vo h¡&
¶h {ÌAm¶m‘r {MÌ Am¡a ̂ r gm’$ {XImB© XoVr h¡,
O~ Amn àH$me H$s {Vd«Vm Wmo‹S>m H$‘ H$aVo h¡&

àË¶oH$ H$mo{eH$m H$m EH$ AmH¥${V hmoVr h¡&
Am¡a CgH$s EH$ H$m¶© H$aZo H$s j‘Vm hmoVr h¡
Omo {H$ CgH$s g‘wh ‘| CnpñWV {d{^Þ CVH$m|
Am¡a {P{ëb¶m| Ho$ {deof ê$n go H$m¶© H$aZo Ho$
H$maU hmoVr h¡&
H$mo{eH$mEÂ H$hm± go AmVr h¡?

A~ VH$ Ho$ g^r à¶moJm| go ¶h {gÕ hmo J¶m
h¡ {H$ gmar {O{dV dñVwE§ H$mo{eH$mAm| go {‘bH$a
~Zm h¡  Am¡a àË¶oH$ H$mo{eH$mAm| ‘| EH$ Zm{^H$
hmoVm h¡& bJ^J 1838-39 Ho$ ~rM Xmo d¡km{ZH$m|
Zo Bg ~mV H$mo EH$ à‘o¶ ‘| {bIm Wm& dmo d¡km{ZH$
Wo ‘¡{W¶mg O¡H$~ ñbo{S>¶Z (1804-1881) Am¡a
{WAmoS>a godmZ     (1810-1882) ñbo{S>¶Z EH$
dZñn{V d¡km{ZH$ Wo Am¡a {W¶moS>a EH$ O§Vw
d¡km{ZH$ Wo& AmnH$s OmZH$mar Ho$ {b¶o ¶h OmZ
{b{OE H$s Cg g‘¶ VH$ {g’©$ Hw$N> hr d¡km{ZH$m|
H$mo nVm sm {H$ H$mo{eH$mE± g^r Or{dV dñVwAm|
‘| nmB© OmVr h¡& Am¡a dmo AnZr ~mV H$mo Vah-
Vah go ~Vm aho Wo& bo{H$Z ñbo{S>¶Z Am¡a {W¶moS>a
nhbo d¡km{ZH$ Wo {OÝhm|Zo Xmdm {H$¶m H$s ¶h
~mV nwam OÝVwAm| Am¡a nmXnm| Ho$ {b¶o gË¶ h¡&
Xþgao eãXm| ‘| do àW‘ ì¶{º$ Wo& {OÝhm|Zo AnZo
à¶moJm| go EH$ {ZîH$∆© {ZH$mbm Am¡a EH$ {gÕm§V
à{Vnm{XV {H$¶m Omo g^r Or{dV dñVwAm| na
bmJw hmoVr h¡& Bgr Ho$ {b¶o ¶h nwam »zÆ CÝh|
OmVm h¡& Ü¶mZ XoZo {H$ ~mV ¶h h¡ {H$ am~Q>© hþN˛
{OÝhm|Zo g~go nhbo H$mo{eH$mAm| H$m AÜ¶¶Z
{H$¶m Wm Am¡a H$mo{eH$m H$mo à{VnmXZ EÁ{∫ uÃÚÁÊo
Ho$ ~rM ‘| 200 df© H$m AÝVa h¡&

{n¶moS>a Am¡a ñbo{S>¶Z Zo {‘bH$a Bg {gÕmÝV
H$mo {bIm& hmb§{H$ ¶h {gÕmÝV Z¶r H$mo{eH$m
H$s ga§MZm Ho$ ~mao ‘| Hw$N> Zht ~Vm¶m& ê$S>m’$
dmZ {dMm} (1855) Zo g~go nhbo H$hm Wm {H${MÌ-{MÌ-{MÌ-{MÌ-{MÌ-10 H$m o{eH$mH$m o {eH$mH$m o {eH$mH$m o {eH$mH$m o {eH$m
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nhbo go Cn{ñWV H$mo{eH$mE± {d^m{OV hmoVr h¡&
Am¡a ZB© H$mo{eH$mE± ~ZmVr h¡& BÝhm|Zo ñbo{S>¶Z
Am¡a {W¶moS>a Ho$ {gÕmÝV ‘| ~Xbmd H$aHo$ H$mo{eH$m
uÃÚÁÊo H$mo A§{V‘ ñdê$n {X¶m& AmO H$m H$mo{eH$m
{gÕmÝV ‘wP¶ ê$n go Xmo {Z¶‘m| na  {ZaYm|[aV h¡&

(i) g^r gOrd dñVwE H$mo{eH$mAm| Am¡a CZHo$
g‘wh go ~Zr h¡&

(ii)g^r H$mo{eH$mE§ nhbo go CnpñWV
H$mo{eH$mAm| go n¡Xm hmoVr h¡&

ßbmÁ‘m naV (Plasma membrane), {d{eï> nmaJå¶ naV (Selectively Permeable
membrane), ~mh²¶ H$mo{eH$m, nU©h[aV (Chromoplast), ídoV H$UH$ (Leucoplast), H$moe,
CËnmXZ ñWmZ (Matrix)  úÓƒ| Nz˛ã¸N˛y (Prokariotic), ggr‘ Ho$ÝÐH$s

h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?

OrdZ H$s ‘yb^yV g¡ÕmpÝVH$ BH$mB© H$mo{eH$m h¡&
H$mo{eH$mE§ ßbmñ‘m {P„r go {Kao hmoVo h¡ Omo dgm Am¡a àmo{Q>Z go ~ZVo h¢
ßbmÁ‘m {P„r EH$ M§¶{ZV àdoe {P„r h¡&
nmXn H$mo{eH$mAm| ‘| EH$ goë¶wbmog go ~Zr hþB© H$mo{eH$m {^Îmr hmoVr h¡ Omo H$mo{eH$m {P„r Ho$
~mha nmB© OmVr h¡&
nyd© Ho$pÝÐH$s ‘| Ho$ÝÐH$ {P„r AZwnpñWV hmoVr h¡&
AÝVX©ì¶r Om{bH$m Am§V[aH$ nXmW© g§dhZ Am¡a CËnmXZ gVh XmoZm| Ho$ ê$n ‘| H$m¶© H$aVr h¡&
bmBgmogmo‘(bm¶ZH$m¶) EH$ sÁ¬yåÏ™Á {P„r hmoVr h¡, Omo H$s nmMH$ EÝOmB©‘ go ^ar hmoVr h¡&
‘mBQ´>moH$mpÊS´>¶m H$mo H$mo{eH$m H$m {~Obr Ka ^r H$hVo h¡&
H$mo{eH$m ‘| VrZ Vah Ho$ ßbmñQ>yS> nm¶o OmVo h¡; H«$mo‘moßbmñQ>, ³bmoamoßbmñQ>, ë¶wH$moßbmñQ>&
áÁuåÆÁ g§J«hU W¡br H$m H$m‘ H$aVm h¡ Omo R>mog VWm Ðì¶ nXmWm} YmaU H$aVm h¡&
g^r H$mo{eH$mE§ nhbo go hr CnpñWV H$mo{eH$mAm| go ~ZVr h¡&

A{O©V kmZ H$m {dH$mgA{O©V kmZ H$m {dH$mgA{O©V kmZ H$m {dH$mgA{O©V kmZ H$m {dH$mgA{O©V kmZ H$m {dH$mg

1. XmoZm| ‘| A§Va {bImo AS1

(a) \ÊoÏ H$mo{eH$m Am¡a nmXn H$mo{eH$m (b) nyd©Ho$ÝÐH$s Am¡a ÃÃy‘Ho$ÝÐH$s
2. ¶{X H$mo{eH$m go Zm{^H$ {ZH$mb Xo Vmo ³¶m hmoJm? AnZo CÎma Ho$ nj ‘| H$maU ~VmB¶o?AS1

3. bm¶ZH$m¶ H$mo AmË‘hË¶m H$s W¡br ³¶m| H$hVo h¡?AS1

4. nmXn H$mo{eH$mAm| ‘| Ym{Z¶m± ~‹S>m ñdê$n ³¶m| YmaU H$a boVo h¡?AS1

‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX
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5. “H$mo{eH$m  OrdZ H$s EÁáÁ∫yÆ BH$mB© h¡&”, Bg H$WZ H$mo {gÕ H$[aE& AS1

6. N˛Ázu∆N˛Á uÃÚÁÊo N˛Áz uN˛Ãåz EÁ{∫ N˛§ üuoúÁuto uN˛ÆÁ@ FÃNz˛ ü™ÏQ ¬qm MÆÁ “{?AS1

7. ³¶m hmoVm h¡ O~ ßbmÁ‘m {P„r ’$Q>Vr ¶m Zï> hmoVr h¡& AS2

8. H$mo{eH$m Ho$ OrdZ H$mo ³¶m hmoJm ¶{X JmopëO H$måßbog Zm hmoVo? AS2

9. \§ EÁú üÆÁzT∆Á¬Á ™ı TÁ¬ N˛Áz∆Á Nz˛ åÁußN˛ N˛Á uå∫yqm N˛∫ÁzTz oÁz EÁú N˛Á{åÃy ÃÁƒáÁuåÆÁÂ §∫oıTz?

10.nmR> H$mo Ü¶må go n{‹T>¶o Am¡a H$mo{eH$m Ho$ {d{^Þ N˛Ázu∆N˛ÁÊTÁı Ho$ H$m¶m] H$mo {bIm| Am¡a Q>o~b
~ZmBE {Og‘|  H«$‘ g§»¶m hmo Q>o~b Ho$ ZrMo AnZm {deof AZw^d {bIZm Zm ^ybo, Omo AmnZo
{gIm? AS4

11.nmXn H$mo{eH$m ¶m OÝVw H$mo{eH$m H$m {MÌ ~ZmBE ÆÁ ™Á}g¬ §åÁFL& AS5

12.{H$gr nÎmo Ho$ {N>bH$m {ZH$mbH$a CgH$s O¡{dH$ H$mo{eH$mAm| H$m {ZarjU H$s{OE& AmnZo Omo
XoIm CgH$m {MÌ ~ZmBE& BgHo$ ~mao ‘| EH$ g§{já {Q>ßnUr {b{IE&AS5

13.üÁøuúN˛ \ãoÏ N˛Ázu∆N˛Á N˛Á åÁ™ÁÊuN˛o uYfi GoÁu∫L @

14.ZrMo {X¶o J¶o H$mo{eH$m Ho$ H$mQ>©yZ Nz˛ {MÌ N˛Áz XoIo Am¡a H$mo{eH$m Ho$ {d{^Þ N˛Ázu∆N˛ÁÊTÁı Ho$ H$m¶m]
H$mo {bImo?AS5

15.     Amn EH$ Or{dV eara ‘| H$mo{eH$mAm| Ho$ g‘yh H$s ³¶m ^y{‘H$m XoIVo h¡?AS6

16. ¶{X H$mo{eH$m g‘yh {H$gr ^m¡{VH$ ¶m amgm¶{ZH$ H$maUm| go Zï> hmo OmE Vmo ³¶m hmoJm?AS6

17.EH$ {dembH$ma O¡damgm¶{ZH$ eara ‘| N>moQ>r gr H$mo{eH$m Ho$ ZrMo H$m¶© {d{Y H$s H¡$go àe§gm
H$a|Jo {b{IE?AS6
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