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H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©

h‘mar n¥Ïdr EH$ gw§Xa ñWmZ h¡, Ohm± na
{d{^Þ àH$ma Ho$ Ord ahVo h¢& ÃÓfl™ ™Á}Ã úÁ{áz go
{demb H$mo{Z’$a nm¡Yo VH$, Etw≈Æ OrdmUw go
{dembH$m¶ Zrbr ìhob VH$ g^r Ordm| H$s BH$mB©
nm`r OmVr h¡@ Få FN˛ÁF|ÆÁz N˛Áz N˛ÁzΔÁ N˛“oz “¯@

AmBE h‘ BZ H$moemAm| Ho$ ~mao ‘| OmZ|Tı& 350

df© nyd© bmoJ Bg Ord OJV Ho$ ApñVËd H$mo Zht
OmZVo Wo, ³¶m|{H$ gyú‘Xeu H$m Am{dîH$ma Zht
hþAm Wm& ³¶m|{H$ BÝh| Ho$db Am±Im| go Zht XoI
gH$Vo& gyú‘Xeu Ho$ Am{dîH$ma Ho$ níMmV H$B©
d¡km{ZH$m| Zo Bg AZOmZo {díd H$mo XoIm Am¡a
g‘Pm& BZ‘| Hw$N> d¡km{ZH$ Ho$ Zm‘ EWmZm{g¶g
H$aMa, (1601-1680), OmZ ñdm‘aS>‘ (1637-
1680) EÝQ>moZr dm°Z ë¶ydoZ ìhm°H$ (1632-1723)
Am¡a am~Q>© hþH$ (1635-1702) h¡&

       ³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?
EÝQ>moZr dm°Z ë¶ydoZ ìhm°H$ (1632-1723)

üs™ ì¶p³V Wo, {OÝhm|Zo gZ² 1674 ‘| gd©àW‘
gOrd aMZmAm| O¡go OrdmUw, I‘ra, àmoQ>moOwAm,
bmb a³V H$moem Ed§ Ob H$r ~±y§X ‘| MbVo-{’$aVo
Ordm| H$mo XoIm& AnZo OrdZ H$mb ‘| AmnZo H$B©
àH$ma Ho$ AmdY©H$ b|gmo H$mo ~Zm¶m Ed§ CZH$m
Cn¶moJ gOrd Ed§ {ZOud XmoZm| dñVwAm| Ho$ AÜ¶¶Z
Ho$ {bE gyú‘Xeu N˛Á GúÆÁzT {H$¶m&

g^r Or{dV Ordm| ‘| Hw$N> ‘m¡{bH$ {H«$¶mAm|
H$m dhZ {H$¶m OmVm h¡& ³¶m Amn CZ H$m¶m] H$s
gyMr ~Zm gH$Vo h¡? A§Jm| Ho$ {d{^Þ g‘yh {d{^Þ
àH$ma Ho$ H$m¶© H$aVo h¡& ³¶m Amn OmZVo hmo {H$
{H$gr A§J H$s AmYma ŷV g§aMZmË‘H$ BH$mB© ³¶m
h§¡& Bg hoVw h‘| gyú‘Xer© Ed§ gyú‘Xer© ñbmBS
V¡¶ma H$aZo H$s VH$ZrH$ H$m kmZ hmoZm Oê$ar h¡&

H$moem H$s ImoOH$moem H$s ImoOH$moem H$s ImoOH$moem H$s ImoOH$moem H$s ImoO
gZ² 1665 Ho$ df© ‘| am~Q>© hÿH$, EH$

{~«{Q>e d¡km{ZH$ Zo H$mH©$ AmoH$ Ho$ no‹S> H$s
‘wbm¶‘ N>mb Ho$ ‘hrZ Qw>H$‹S>o H$mo gab AmdY©Z
CnH$aU ‘| ({Ogo CÝhm|Zo ñd¶§ ~Zm¶m Wm) XoIm&
({MÌ:1)

Cell – Fundamental Unit of Life

[MÌ[MÌ[MÌ[MÌ[MÌ-1… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU

Ñí¶H$Ñí¶H$Ñí¶H$Ñí¶H$Ñí¶H$

Z{bH$mZ{bH$mZ{bH$mZ{bH$mZ{bH$m

Vob b¢nVob b¢nVob b¢nVob b¢nVob b¢n
nmZr H$m âbmñH$nmZr H$m âbmñH$nmZr H$m âbmñH$nmZr H$m âbmñH$nmZr H$m âbmñH$

H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$
{ZarjH${ZarjH${ZarjH${ZarjH${ZarjH$

Z‘yZm YmaH$Z‘yZm YmaH$Z‘yZm YmaH$Z‘yZm YmaH$Z‘yZm YmaH$
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CÝhm|Zo gyú‘Xeu Ho$ ZrMo XoIm {H$ H$mH©$ H$m Qw>H$‹S>m
‘Yw‘³Ir Ho$ N>Îmo Ho$ g‘mZ h¡, {Og‘| AZoH$ Imbr ñWmZ ¶m
~³go O¡gr aMZmE± {XIVr h¡& CÝhm|Zo g‘Pm {H$ H$mH©$ AZoH$
gyú‘ JwhmAm| (H¡${dQ>r [a³V ñWmZm|) go ~Zm h¡& am~Q>© hþH$ Zo
àË¶oH$ Jwhm H$mo H$moe ¶m H$moem Zm‘ {X¶m, Omo b¡{Q>Z ̂ mfm
H$m eãX h¡, {OgH$m AW© N>moQ>m H$j h¡& ({MÌ: 2).

[MÌ[MÌ[MÌ[MÌ[MÌ-2 … am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ
I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&

A~ h‘ dh XoIZo H$m à¶ËZ H$aVo h¢, Omo
am~Q>© hþH$ Zo XoIm hmoJm&

{H«`m{H«`m{H«`m{H«`m{H«`mH$bmnH$bmnH$bmnH$bmnH$bmn-1
‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU

h‘| H$mH©$ àmßV H$aZm H${R>Z h¡ AV… h‘|
BgHo$ ñWmZ na ‘mMrg H$s Vrbr Ho$ I§S> H$m à¶moJ
H$a|Jo, Omo am~Q>© hþH$ Ûmam XoIr JB© aMZm Ho$
g‘mZ {XIVm h¡&

‘mMrg H$s EH$ Vrbr boH$a Cgo H$ar~ AmYm
K§Q>m nmZr ‘o {^JmBE, BgHo$ ‘hrZ Qw>H$‹S>o H$[a¶o&
EH$ Qw>H$‹S>o H$mo Mw{ZE, Bgo ñbmBS> na aIo, Cg na
Ob H$s ~y§±X S>mbo VWm H$ìha ñbrn bJm¶o& Ü¶mZ
aho {H$ dm¶w Ho$ ~wb~wbo BZHo$ ~rM ‘| Z OmZo nm¶o&
Bgo gyú‘Xeu ‘| XoI§o& BgH$m {MÌ ~Zm¶o&

AmnHo Ûmam ~Zm¶m {MÌ Ed§ {MÌ-2 ‘o§ {XIm¶o
{MÌ H$s VwbZm H$[a¶o& ³¶m H$moB© A§Va h¡ AWdm?

¶o g‘mZ h¡& Bg‘| {XIZo dmbo Am¶VmH$ma aMZm
H$mo ³¶m H$hVo h¡?

am~Q>© hþH$ Ûmam H$moem H$s ImoO {dkmZ Ho$
B{Vhmg ‘| ‘rb H$m nËWa h¡& H$mH©$ H$s {ZOud
H$moemAm| Ho$ g‘mZ hr gOrd H$moemAm| H$mo ³¶m
gyú‘Xeu ‘| XoIm Om gH$Vm h¡& ¶{X hm±§, Vmo
H¡$go? ³¶m gOrd H$moemAmo H$s aMZm ^r ‘¥V
H$moemAmo§ Ho$ hr g‘mZ h¡& {ZåZ {H«$¶mAmo H$s
ghm¶Vm go h‘ H$moemAmo Ho$ {df¶ ‘| A{YH$
OmZH$mar àmßV H$a|&

{H«`mH$bmn{H«`mH$bmn{H«`mH$bmn{H«`mH$bmn{H«`mH$bmn-2

ß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjU
EH$ ß¶mO H$m gyIm {N>bH$m CVmaZo Ho$ ~mX

‘m§gb ~ë~ H$m ({MÌ 3(a)) EH$ Qw>H$‹S>m H$[aE&
BgH$mo Xmo ̂ mJm| ‘| Yrao go Vmo‹S>H$a AbJ H$aZo H$s
H$mo{ee ‘| AmnH$mo ({MÌ 3(b)) EH$ nVbr, AY©
nmaXeu, {Pëbr XmoZmo§ I§S>m| H$mo Omo‹S>Vr hþB© {XImB©
XoJr& Bg {Pëbr H$mo gmdYmZr go {ZH$mb H$a
CgH$mo EH$ N>moQ ñbmBS> na aIr nmZr H$s ~±y§X na
’¡$bmBE& gyú‘Xeu Ho$ ZrMo aIH$a {ZarjU H$s{OE&
AnZo {ZarjU H$m {MÌ ~ZmBE Am¡a CgH$s VwbZm
{MÌ 4 go H$s{OE&

[MÌ[MÌ[MÌ[MÌ[MÌ-3 … ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V

[MÌ[MÌ[MÌ[MÌ[MÌ -3(a)

[MÌ[MÌ[MÌ[MÌ[MÌ -3(b)SCERT T
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³¶m AmnH$mo XmoZm| {MÌm| ‘| H$moB© A§Va {XImB© XoVm h¡? ¶Xr hm Vmo dh ³¶m h¡?
AmnZo Omo ß¶mO H$s {Pëbr ‘| H$moem XoIr, dh dZñn{V H$moemE± h¢&
AmBE A~ h‘ AnZo eara H$s H$moem (O§Vw H$moem) H$m {ZarjU H$a|&

[MÌ[MÌ[MÌ[MÌ[MÌ-5 … ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)

[MÌ[MÌ[MÌ[MÌ[MÌ-4 … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem (∫ÊT“yå)(∫ÊT“yå)(∫ÊT“yå)(∫ÊT“yå)(∫ÊT“yå)

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn-3

‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU
AmnZo ß¶mO H$s H$moem H$s ñbmBS> ~ZmZm ÃyQÁ h¢& A~ AmnHo$ ñd¶§ Ho$ Jmb H$s H$moem H$s ñbmBS>

~Zm¶|& EH$ ßbmpñQ>H$ ¶m bH$‹S>r H$s ñdÀN> Må‘M {b{OE& AmnHo$ Jmb H$s Hw$N> QÏY|å {ZH$m{bE& Xmo ~mVm|
H$m Ü¶mZ a{IE& nhbr, Må‘M H$mo Cn¶moJ go nhbo AÀN>r Vah Ymo br{OE& Xÿgar IwaMVo g‘¶ Ho$db hëHo$
go IwaMo, daZm Amn AnZo AmnH$mo Km¶b H$a b|Jo& A~ IwaMZ H$mo nmZr H$s ~§yX na ñbmBS> na hëHo$ go
\¡$bmBE& Bg na H$da pñbn a{IE& A~ gyú‘Xeu ‘| {ZarjU H$[aE Ed§ BgH$m {MÌ ~ZmBE& {MÌ 5 ‘| {XImE
JE {MÌ Ho$ g‘mZ {XIoJm& ³¶m XmoZm| H$moemAm| H$s ~mhar H$dM g‘mZ h¡?
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¶Ú{n Eogm ‘mZm OmVm h¡ {H$ 18dt eVmãXr
‘| gd©àW‘ Zm{^H$ H$s CnpñW{V H$m nVm ‘mZd
eara H$s CnH$bm H$mo{eH$mAm| H$s ~mø nV© na
d¡km{ZH$ ’o${bg ’$m¡ZQ>mZm Zo H$s& na§Vw am~Q>©
~«mD$Z H$mo {d{^Þ àH$ma H$s H$mo{eH$mAm| ‘| Zm{^H$
H$s CnpñW{V Ed§ XoIZo Am¡a nhMmZZo H$m lo¶
{X¶m OmVm h¡& ~«mD$Z Zo Am{H©$S> H$s n{Îm¶m| H$s
CnH$bm H$moemAm| ‘| bJ^J JmobmH$ma  A{YH$
ñnîQ> bJ^J AnmaXeu g§aMZm ({MÌ 6) XoIr&
Eogr aMZm AÝ¶ H$moemAm| ‘| ^r {XImB© XoVr Wr&

CÝhm|Zo nm¶m {H$ ¶h ̂ mJ H$moem H$m à‘wI A§J
h¡ Am¡a Zm{^H$ Zm‘ {X¶m& df© 1831 ‘|& BgH$m AW©
h¡ {H$ H$moem Ho$ {ZarjU  (df© 1650) Ho$ 150 go
175 df© Ho$ A§Vamb ~mX 1831 ‘| Zm{^H$ H$s
ImoO hþB©&

[MÌ[MÌ[MÌ[MÌ[MÌ-7 … … … … … õÆÁ„\ N˛y u^¡¬y ™ı åÁußN˛ N˛Á uå∫yqm

am~Q> © ~«mCZam~Q> © ~«mCZam~Q> © ~«mCZam~Q> © ~«mCZam~Q> © ~«mCZ (1773–1858)

EH$ à‘wI {ZarjUEH$ à‘wI {ZarjUEH$ à‘wI {ZarjUEH$ à‘wI {ZarjUEH$ à‘wI {ZarjU
am~Q>© ~«mCZ (1773–1858) Ho$ {ZarjU go

h‘| H$mo{eH$m H$mo g‘PZo ‘| ~hþV ‘hËdnyU©
¶moJXmZ {‘bm& H$mo{eH$m Ho$ AÝ¶ ̂ mJm| ‘| Zm{^H$
hr g~go à‘wI h¡&

`h h¡ am~Q>© ~«mCZ Ûmam gd©àW‘ XoIm J¶m
Zm{^H$ Bggo VrZ nU©a§Y« ^r {XIVo h¡, {OZgo
J¡gm| H$m AmXmZ-àXmZ hmoVm h¡&

{H«$`m H$bmn -4

ß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$m
{ZarjU{ZarjU{ZarjU{ZarjU{ZarjU

nhbo ~VmE AZwgma ß¶mO H$s {Pëbr H$m
‘hrZ A§e {’$a go EH$ ~ma ñbmBS> na a{IE, Bgo
a§J (g¡’«$m{ZZ, ‘o{W{bZ, Zrbm ¶m bmb ñ¶mhr)
H$s ~y§X S>mbH$a Bg na H$ìha ñbrn S>m{bE& Bgo
5 {‘ZQ> VH$ aIZo Ho$ níMmV H$ìha ñbrn Ho$ EH$
Va’$ go S´>m°na go Yrao-Yrao nmZr S>mb|, Xÿgao {gao
na AdemofH$ nona go A{V[a³V nmZr H$mo Ademo{fV
H$a b|, Bg àH$ma A{YH$ a§J {ZH$b Om¶oJm& A~
Bg ñbmBS> H$mo gyú‘Xeu ‘| Xo{IE& H$mo{eH$m Ho$
‘Ü¶ ‘| Zrbm q~Xþ Zm{^H$ h¡& AmBE h‘mar H$moem

[MÌ [MÌ [MÌ [MÌ [MÌ 6 … … … … … ƒwq N˛ÁzΔÁ

àag H$mo{eH$m
(Cytoplasm)

nU© a§Y«
(Stomata)

  H$moem{^Îmr
 (Cell wall)
  Zm{^H
 (Nucleus)$

Zm{^H$

àag H$mo{eH$m

H$moem{^Îmr
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‘| Zm{^H$ XoI| (O§Vw H$moe)ß`mO H$s {P„r _|
Zm{^H$ {XImB© XoVo h¢ &

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -5

Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$
Amn AnZo Jmb Ho$ Am§V[aH$ nV© go IwaMZ

boH$a nhbo ~VmB© JB© {d{Y AZwgma ñbmBS> Am¡a
Cgo {‘WmBb ãby go a§JH$a ~ZmBE& Zm{^H$ H$m
{ZarjU H$a|&

AmBE A~ ß¶mO VWm Jmb H$s H$mo{eH$m ‘|
A§Va XoI|&

• H$moemAm| ‘| H$m¡Z-H$m¡Z gr aMZmE±§
CnpñWV h¡?

• ³¶m Amn g^r H$mo{eH$mAm| ‘| Jhao a§J
H$s N>moQ>r aMZmE± XoI aho h¢?

• ³¶m XmoZm| H$mo{eH$mAm| Ho$$ ‘Ü¶ ‘| ¶o
pñWV h¡?

• ß¶mO Ed§ Jmb H$mo{eH$mAm| Ho$ ~mhar
Koao ‘| ³¶m A§Va h¡?

Jmb H$moem H$s ~mhar nV© H$mo Ord Ðì¶H$¬Á

H$hVo h¡& ¶h H$moem H$mo AmH$ma àXmZ H$aZo Ho$
gmW hr gmW M¶Zr¶ nXmWm] H$m {dgaU ^r
H$aVr h¡& na§Vw ß¶mO H$s H$moem ‘| ~mhar nV©
A{YH$ ñnîQ> h¡& BgH$m H$maU OrdÐì¶ N˛¬Á Ho$
D$na AÝ¶ nV© H$m hmoZm h¡& Bgo naV H$m H$moem
{^Îmr H$hm OmVm h¡& H$moem {^Îmr H$mo{eH$m H$mo

Ñ{‹T>Vm ep³V àXmZ H$aVr h¡& XmoZm| àH$ma H$s
H$mo{eH$mAm| ‘| Jhao JmobmH$ma A§J Amn XoI gH$Vo
hmo, BÝh| Zm{^H$ H$hVo h¡& Jmb H$moem ‘| Zm{^H$
bJ^J ‘Ü¶ ‘| hmoVm h¡, O~{H$ ß¶mO H$s H$moem
‘| Zm{^H$ ‘Ü¶ ‘| Zht hmoVm h¡& H$mo{eH$m Ho$ A§Xa
EH$ O¡gr ¶m Ðd nXmW©, Zm{^H$ Ed§ OrdÐì¶
H$U Ho$ ‘Ü¶ hmoVm h¡, Bgo àag H$mo{eH$m Ðì¶
H$hVo h¡& ¶h EH$ {df‘m§Jr nXmW© ¶m O{Q>b
agm¶Z h¡& Bg‘| H$mo{eH$mAm| Ho$ H$B© KQ>H$ {Ppëb¶m|
go {Kao hþE nmE OmVo h¡& BZ g§aMZmAm| H$mo
H$mo{eH$m§J H$hVo h¢& H$mo{eH$m Ho$ ̂ rVa H$mo{eH$m§J
{d{^Þ H$m¶© H$aVo h¡, {OgH$m A{YH$ AÜ¶¶Z
Amn H$jm 9 ‘| H$a|Jo& Amn ¶h ^r OmZ|Jo {H$
H$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wV
g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|
‘mZVo h¡&‘mZVo h¡&‘mZVo h¡&‘mZVo h¡&‘mZVo h¡&

H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§
AmnZo XoIm h¡ {H$ ß¶mO H$s H$moem H$s

g§aMZm Ed§ AmH$ma AÝ¶ H$moemAm| Ho$ bJ^J
g‘mZ h¡& ¶{X ¶hr à¶moJ Amn {d[^Þ AmH$ma
H$s ß¶mO {Pëbr ‘| H$a|Jo, Vmo AmnH$m {ZarjU
³¶m hmoJm? ³¶m AmH$ma ‘| ~‹S>o ß¶mO H$s H$moem
~‹S>r hmoJr?

àH¥${V ‘| bmIm| àH$ma Ho$ gOrd Ord h¡&
BZHo$ AmH$ma, n[a‘mU Ed§ H$moem H$s g§»¶m ‘|
{^ÞVmE±§ h¢, Bgo OmZZo Ho$ {bE h_ EÁ{∫ Hw$N> Am¡a
H$moemE§ XoI|Jo&

AmnZo gyú‘ Ordm| Ho$ nmR> ‘| A‘r~m, noam‘r{e¶‘,
OrdmUw Ed§ ³bo‘mBS>mo‘moZmg/ñnmBamoJm¶g H$s ñWm¶r
ñbmBS>g H$m {ZarjU {H$¶m h¡& ¶o g^r Ord EH$
H$moem go ~Zo h¡& AV… BÝh| EH$ H$moer¶ Ord
(Uni=single) H$hVo h¡&

BZ Ordm| ‘| H$moem g^r O¡{dH$ H$m¶© O¡go
^moOZ H$s àmpßV, ídgZ, CËgO©Z, d¥{Õ Ed§
àOZZ O¡go H$m¶© H$aVr h¡& g{Od Omo EH$ go
A{YH$ H$moemAm| go ~Zo hmoVo h¡& CÝho ~hþH$mo{e¶
{Od H$hVo h¡& ~hþH$moer¶ {Odm| ‘o AmYma^wV
{OdZ à{H«$¶m {d{^Þ àH$ma H$s H$moemAm| ìXmam
nwam H$aVo h¡&

Zm{^H$
àag H$mo{eH$m
Ðì`
Jmb H$moemAm|
_| Zm{^H
OrdÐì¶$Hbm

[MÌ[MÌ[MÌ[MÌ[MÌ-8 … … … … … ™Áåƒ TÁ¬ N˛ÁzΔÁ ™ı Nz̨ ã¸N˛
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M¬ÁF™gÁz ‘moZmg‘moZmg‘moZmg‘moZmg‘moZmg

A‘r~mA‘r~mA‘r~mA‘r~mA‘r~m

{MÌ{MÌ{MÌ{MÌ{MÌ-9 EH$H$m oer¶ OrdEH$H$m oer¶ OrdEH$H$m oer¶ OrdEH$H$m oer¶ OrdEH$H$m oer¶ Ord
B©. H$mobr B©. H$mobr B©. H$mobr B©. H$mobr B©. H$mobr \yƒÁmÏ

g§Hw$MZ [a{º$H$m
(ñcmB©S>)

Zm{^H$

nmXm^

[MÌ[MÌ[MÌ[MÌ[MÌ-10 … Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±

[MÌ[MÌ[MÌ[MÌ[MÌ-11 … {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >
(Tridax)

AmnHo$ Ûmam {ZarjU {H$¶o J¶o {d{^Þ H$moemAm|
Ho$ g‘yhm| ({MÌ-11) H$mo A, B, C Am¡a D ‘| A§{H$V
H$[a¶o&

A g‘yh H$s H$moemE± VZo H$s ~mhar nV© H$mo
~ZmVr h¡& ¶o H$moemE±§ VZo H$mo AmH$ma Ho$ gmW
ghmam ^r XoVr h¡&

B g‘yh H$s H$moemE±§ VZo Ho$ à‘wI ^mJ H$mo
~ZmVr h¡, hao VZo ‘| BZ‘| àH$meg§íbofU hoVw
{deof A§J nm¶o OmVo h¢&

{H«$`mH$bmn-6

nÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjU
Kmg Ho$ nÎmo H$m AË¶§V ‘hrZ Qw>H$‹S>m ñbmBS>

na aIo, Bg na EH$ ~y§X Ob H$mo S>mbo& Bgo H$ìha
ñbrn go T>§H$ X§o& Bg ñbmBS> H$mo ‘mBH«$moñH$mon ‘|
XoIo, ³¶m AmnHo$ Ûmam {H$¶m J¶m {ZarjU {MÌ-
10 Ho$ gÑí¶ h¡? {H$VZo {d{^Þ àH$ma Ho$ H$moemE±§
¶m H$moemAm| Ho$ g‘yh Amn Bg ñcmB©S> ‘| XoIVo
hmo?

Amn ¶h à¶moJ AÝ¶ n{Îm¶m| ‘| H$a gH$Vo h¡&
¶h Ü¶mZ aho {H$ à¶moJ Ho$ {bE H$mo‘b-nVbr
n{Îm¶m±§ hr MwZo& {ZåZ {MÌ ‘| Xo{IE, ¶h nmbH$
Ho$ VZo H$s AZwàñW ñcmB©S>> h¡&

D

C
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A
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C g‘yh H$s H$moemE± Amng ‘| Ow‹S>H$a EH$
b§~r g§aMZm ~ZmVr h¡, Omo nm¡Yo ‘| ^moOZ Ed§
Ob nhþ±MmZo H$m H$m¶© H$aVr h¡&

D g‘yh H$s H$moemE±§ ¶wdm VZo Ho$ ‘Ü¶ _| hmoVr
h¡, àm¡‹T> VZo ‘| ¶h EH$ ImoIbr aMZm ‘| ~Xb
OmVr h¡&

Bg àH $ ma nmbH $ ¶m Tridax
(Gaddichamanthi) VZo H$s H$mQ> ‘| Amn {d{^Þ
AmH$ma H$s H$mo{eH$mE± XoI gH$Vo h¢& gmo{ME {H$
³¶m| Hw$N> VZmo H$s H$moem {d{^Þ AmH$ma H$s hmoVr
h¡?

{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn-7

{ZåZ {MÌm| ‘| ‘mZd eara H$s {d{^Þ H$moemAm|
H$mo Xem©¶m h¡& ¶{X AmnHo$ {dÚmb¶ ‘| ñWm¶r
ñbmBS> h¡, Vmo CÝh| {ZarjU H${aE&

BZ {MÌm| H$mo ~ZmBE Ed§ A^r VH$ àmßV
OmZH$mar Ho$ AmYma na BZHo$ ̂ mJm| H$mo Zm‘m§{H$V
H$[aE&

{MÌ {MÌ {MÌ {MÌ {MÌ -12 ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫

E∫zuQoE∫zuQoE∫zuQoE∫zuQoE∫zuQo noer H$moem noer H$moem noer H$moem noer H$moem noer H$moem

≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ

AAAAAuuuuu ñW H$m oemñW H$m oemñW H$m oemñW H$m oemñW H$m oem V§{Ì H$moemV§{Ì H$moemV§{Ì H$moemV§{Ì H$moemV§{Ì H$moem

bgrH $ mU wbgrH $ mU wbgrH $ mU wbgrH $ mU wbgrH $ mU w EH$H | $ÐH$mU wEH$H | $ÐH$mU wEH$H | $ÐH$mU wEH$H | $ÐH$mU wEH$H | $ÐH$mU w

bmb a³V H$m oembmb a³V H$m oembmb a³V H$m oembmb a³V H$m oembmb a³V H$m oem

CXmgrZ a§OrCXmgrZ a§OrCXmgrZ a§OrCXmgrZ a§OrCXmgrZ a§Or BAmo{gZ a§OrBAmo{gZ a§OrBAmo{gZ a§OrBAmo{gZ a§OrBAmo{gZ a§Or

∫zuQo∫zuQo∫zuQo∫zuQo∫zuQo noer  noer  noer  noer  noer N˛ÁzuΔN˛ÁN˛ÁzuΔN˛ÁN˛ÁzuΔN˛ÁN˛ÁzuΔN˛ÁN˛ÁzuΔN˛Á
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AmnHo$ {ejH$ H$s ghm¶Vm go {ZåZ Vm{bH$m nyU© H$[aE&
H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§.  H$moem H$m Zm‘ H$moem H$m Zm‘ H$moem H$m Zm‘ H$moem H$m Zm‘ H$moem H$m Zm‘  H$moem H$m AmH$ma H$moem H$m AmH$ma H$moem H$m AmH$ma H$moem H$m AmH$ma H$moem H$m AmH$ma {ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘

1 bmb a³V H$moem

2 ÃÁ¢˛ noer H$moem
3 V§{Ì H$moem
4 ApñW H$moem
5 ídoV a³V H$moem
6 úcytÁ∫ úz∆y N˛Áz∆Á

• Š`m H$moemAm| Ho$ AmH$ma ‘| H$moB© g‘mZVmE±§ h¡?
• ³¶m AmnZo g^r H$moemAm| ‘| Zm{^H$ XoI|?
• ³¶m g r̂ O§VwAm| ‘| g~go c§~r H$moem H$m Zm‘m§H$Z

H$a gH$Vo h¡&
A^r VH$ AmnHo$ Ûmam {Zar{jV g^r H$moemE±&

³¶m AmH$ma Ed§ n[a‘mU ‘| g‘mZ h¡? {d{^Þ
H$moemAm| Ho$ AmH$ma Ed§ n[a‘mU {^Þ-{^Þ hmoVo
hþE ^r g^r H$moemAm| Ho$ H$m¶© Ho$ Ûmam BZHo$ Zm‘

{ZYm©[aV {H$¶o J¶o h¡& Amn A‘r~m Ho$ AmH$ma H$mo
{H$g àH$ma n[a^m{fV H$a|Jo& Amn H$h gH$Vo h¢
{H$ BgH$m AmH$ma A{Z¶{‘V h¡& Agb ‘|
A‘r~m H$m H$moB© {ZpíMV AmH$ma Zht h¡& BgHo$
eara H$m AmH$ma C^mam| Ho$ H$maU ~XbVm h¡& BZ
C^mam| H$mo Hy$Q> nmX (PyR>o n¡a ñnyS>monmo{S>¶m) H$hVo
h¢& BZ Hy$Q> nmXm| H$s ghm`Vm go A_r~m MbZ ̀ m
^moOZ àmá H$aVm h¡&

³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go

³¶m H$moem Ho$ H$ho hþE eãX AmnZo gwZo? gmo{M¶o H$moem {H$VZr ~‹S>r h¡? ³¶m hmWr Ed§ ‘mZd H$s
H$moemAm| H$s g§»¶m Ed§ AmH$ma g‘mZ h¡? ³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go ~‹S>r h¡?

Ho$ V‘ O§Vw hmo, na§Vw Bg
{dembVm ‘| ³¶m h¡& ³¶m Vw‘ Cg N>moQ>o
‘mZd Ho$ Jwbm‘ Zht hmo? Vw‘ em¶X ‘wPo
‘yI© g‘PmoJo? ³¶m Vw‘ OmZVo hmo {H$
g^r gOrd Ho$ eara (Vwåhmao g{hV) ‘wP
O¡gr gyú‘ H$moemAm| go ~Zo h¡? ³¶m Vw‘
H$ënZm H$a gH$Vo hmo {H$ ‘Zwî¶ Omo Vwåhmam
‘m{bH$ h¡, CgHo$ eara ‘| {H$VZr H$mo{eH$mE±§
h¡? 75,000,000,000,000 go A{YH$ A~
Vw‘ A§XmO bJm gH$Vo hmo {H$ ‘¢ {H$VZm

~‹S>m hÿ§±?

Vw‘ {demb ñWb

[MÌ[MÌ[MÌ[MÌ[MÌ-13

~‹S>r h¡?~‹S>r h¡?~‹S>r h¡?~‹S>r h¡?~‹S>r h¡?
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

gOrdm| H$s H$moemAm| Ho$ AmH$ma ‘rQ>a Ho$
bmId| ^mJ ‘mBH«$m°Z go ^r gyú‘ ¶m Hw$N> go.‘r.
go ^r ~‹S>o hmo gH$Vo h¡& A{YH$m§e H$moemAm| Hoo
AmH$ma Am±§Im| go XoIZo Ho$ {bE ~hþV N>moQ>o hmoVo h¡&
CÝh| Ho$db gyú‘Xeu go XoIm Om gH$Vm h¡& g~go
gyú‘ H$moem 0.1 go 0.5  ‘mBH«$mo‘rQ>a OrdmUw H$moem
h¡& ‘mZd Ho$ ¶H¥$V Ed§ d¥³H$ H$moem 20 - 30
‘mBH«$mo‘rQ>a AmH$ma H$s h¡&

1 ‘rQ>a  = 100 go.‘r. (cm)

1 go§{Q>‘rQ>a. = 10 {‘br ‘rQ>a (mm)

1 {‘br ‘rQ>a = 100 ‘mBH«$mo ‘rQ>a (µm)

1 ‘mBH«$mo ‘rQ>a = 1000 Z¡Zmo ‘rQ>a (nm)

Hw$N> H$moemAm| H$mo Ho$db Am§Im| go XoIm Om
gH$Vm h¡& V§{ÌH$m H$moem H$m n[a‘mU 90 - 100
go._r.hmoVr h¡& g~go ~‹S>r H$moem ewVwa‘wJ© H$m
A§S>m 17 go._r. X 18 go._r. h¡&

H$moemAm| H$m n[a‘mU CZHo$ H$m¶m] go g§~§{YV
h¡& CXmhaU ‘mZd Ed§ hmWr XmoZm| H$s V§Ìr
H$moem b§~r Ed§ em[QV hmoVr h¡& ¶o XmoZm| H$s
g‘mZ H$m¶© AWm©V g§Xoem| H$m dmhZ H$aVo h¡&

{H$gr Ord H$m n[a_mU H$moemAm| H$s
g§»¶m na {Z^©a h¡ Z {H$ H$moem Ho$ AmH$ma&
H$moemE± {d{^Þ AmH$ma n[a‘mU Ed§ g§»¶m ‘|
hmoVr h¡&

H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,
H$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aU

• g^r gOrdm| H$m {Z‘m©U H$moemAm| go hþAm h¡&

• gd©àW‘ gZ² 1665 ‘| am~Q>© hþH$ Zo H$moemAm| H$s ImoO H$s&
• gd©àW‘ EÝQ>moZr dm°Z ë¶ydoZ hm°H$ Zo gOrdm| H$m {ZarjU CZHo$ Ûmam ~Zm¶o J¶o gyú‘Xeu ‘| {H$¶m&
• H$mo{eH$m Ho$ VrZ à‘wI H$mo{eH$m§J h¡& OrdÐì¶ H$bm, OrdÐì¶, Zm{^H$&
• am~Q>© ~«mCZ Zo Am{H©$S> H$s nÎmr ‘| Zm{^H$ H$s ImoO H$s&
• dZñn{V H$moem ‘| EH$ A{V[a³V nV© OrdÐì¶ H$bm Ho$ ~mha {Ogo H$moem{^Îmr H$hVo h¡, hmoZo Ho$ H$maU

O§Vw H$moem go {^Þ h¡&
• H$moem{^Îmr nm¡Yo H$mo ¶m§{ÌH ep³V Ed§ H$R>moaVm XoVr h¡&
• H$moemE± {d[^Þ AmH$ma, n[a‘mU Ed§ g§»¶m ‘| hmoVr h¡&
• EH$ H$moem ¶w³V O§Vw H$mo EH$ EH$ go A{YH$ H$mo{e¶ OÝVw H$mo ~hþH$mo{e¶ H$hVo h¡&
• ~hþH$moer¶ O§VwAm| Ho$ emar[aH$ H$m¶© {d{^Þ H$moemAm| Ûmam {H$¶o OmVo h¡&

h_Z Š`m grIm?h_Z Š`m grIm?h_Z Š`m grIm?h_Z Š`m grIm?h_Z Š`m grIm?
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1. gd©àW‘ H$moem H$s ImoO {H$gZo Am¡a H¡$go H$r ? H$m¡Zgr {dYr H$m Cn¶moJ {H$¶m J¶m? (AS1)

2. {H$Ýht Xmo H$maH$m| Ho$ Zm‘ {b{I¶o {OZ na H$moe H$m n[a‘mU {Z ©̂a hmoVm h¡? (AS1)

3. EH$ H$moer¶ Ed§ ~hþH$moer¶ Ordm| ‘| A§Va {b{I¶o? (AS1)

4. Amn ñbmB‹S> H$mo gwIm¶o u§åÁ H¡$go V¡æ¶ma H$amoJo? (AS1)

5. {X{jV H$m H$hZm h¡ {H$ h‘ H$moe H$mo Iwbr Am±Im| go Zht XoI gH$Vo h¡& ³¶m ¶h H$WZ gË¶ h¡ ¶m
AgË¶ g‘PmB¶o? (AS1)

6. H$moe Ho$ {H$g ^mJ ‘| H$mo{eH$m§J nm¶o OmVo h¡? (AS2)

7. AmnHo$ Ûmam gyú‘Xeu ‘| {Z[ajU {H$¶o J¶o dZñn{V VWm O§Vw H$moemAm| Ho$ {Mfi ~ZmB¶o& (AS5)

8. [a¶mO Zo H$hm {H$ ~‹S>o ß¶mO H$s H$moem¶|, AmH$ma ‘| N>moQ>o ß¶mO H$s H$moemAm| H$s VwbZm go ~‹S>r hmoVr
h¡ ³¶m Amn Bg H$WZ go gh‘m h¡ ¶m Zht g‘PmB¶o? (AS6)

9. Amdí¶H$VmZwgma {ZåZ H$WZm| H$mo gwYma H$a {b{I¶|& (AS1)

a. dZñn{V H$moemAm| ‘| H$moem{^{V Amdí¶H$ h¡&
b. H$moemAm| H$s {H«$¶mAm| ‘| H$moem{^{V Amdí¶H$ h¡&
c. EH$ H$moer¶ Ordm| ‘| g^r O¡{dH$ {H«$¶m¶o O¡go ≈ƒÃå, CËgO©Z, d¥{Õ Ed§ àOZZ hmoVm h¡&
d. Ho$ÝÐ VWm g^r H$moeH$m§Jmm| Ho$ {Z[ajU hoVw ñbmB‹S> na a§J S>mbZo H$s Amdí¶H$Vm Zht h¡&

10. EH$ H$moer¶ VWm ~hþ H$moer¶ Ordm| Ho$ CXmhaU Xr{O¶o& (AS2)

11. Ho$ÝÐH$ H$s g§aMZm VWm H$m¶© H$m dU©Z N˛yu\L& (AS1)

12. ß¶mO Ho$ {N>bHo$ VWm nm¬>H$ H$s H$mo{eH$mAm| ‘| ³¶m A§Va h¡$? (AS1)

13. {H$gr Zmbo Ãz ~hVr hþB© N˛yYg Δ{ƒÁ¬ (Slime) H$r Hw$N> ‘mÌm by{O¶o BgH$m NĮ̈Z A§e ñbmBS> na aIo
Bg‘| go EH$ V§Vy H$mo AbJ H$a| Bgo gyú‘Xeu ‘| Xo{I¶o VWm {MÌ ~ZmB¶o& (AS3)

14. XrnH$ Zo H$hm {H$, nm¡Ym H$moem{^{b Ho$ ~J¡a grYm I‹S>m Zht ah gH$Vm h¡, Bg H$WZ go Amn {H$g
àH$ma gh‘V h¡& (7)

15. Amn Ho$ Amgnmg Ho$ BbmHo$ go {d{^Þ àH$ma H$s n{Îm¶m| H$mo g§J«m{ho H$[a¶o VWm BZH$s CnH$bm
H$moemAm| H$mo gyú‘Xeu ‘| {Z[ajU H$[a¶o& EH$ Vm{bH$m ~ZmB¶o {Oggo n{Îm H$m Zm‘, AmH$ma, CnH$bm
H$moem H$m AmH$ma {b{I¶o Vm{bH$m Ho$ ZrMo ‘hËdnyU© OmZH$m[a¶m| H$mo {bIZm Zo ŷ{b¶o& (AS4)

16. {demb H$m¶ hmWr, ‘mZd, d¥j g^r H$moemAm| go {Z{‘©V h¡, Omo AË¶§V ‘{hZ g§aMZm¶o h¡ BÝh|
gyú‘Xeu go XoIm Om gH$Vm h¡ BgH$s àe§gm H¡$go H$a|Jo? (AS6)

17. uå©å utÆz TÆz uYfiÁı N˛Áz åÁ™ÁÊuN˛o N˛yu\L EÁ{∫ Få™ı \yƒ¸√ÆN˛¬Á osÁ N˛ÁzΔ ußy N˛Áz ú“YÁuåL@ (AS4)
OÝVw H$moem Ed§ nmXn H$moem H$m nhMm{Z¶o&

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
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Fig-13: g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu (Compound microsope)

AmB© nrg (Eye Piece)

Ś>mQ>çy~
g‘¶moOH$
~m°S>r ß¶yf
gyú‘ g‘m¶moOH$
Ky‘Zo dmbm ZmoO nrg
ŷOm

ñbmBS>
³brn
’$bH$
H$ÝS>oÝga
BÝH$sbm{ZeZ

namdV©H$
AmYma

bJ^J 400 df© nyd© gyú‘Xeu ‘| à‘wI gwYma {H$¶o J¶o Wo, nyd©H$mb ‘| gyú‘Xeu ‘| Ho$db EH$ ¬zÝg H$m
à¶moJ {H$¶m J¶m Wm, Bgo gmYmaU gyú‘Xeu H$hm J¶m, {Yao-{Yao AÀN>o boÝgmo H$m {Z‘m©U hþAm, g§¶wº$
gyú‘Xeu {Og‘| EH$ go A{YH$ ¬zãÃÁı go ¶wº$ hmoVm h¡ Æz EÁuƒ…Nw̨ o hþAm&
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df© 1595 ‘| d¡km{ZH$ \Á}åÃå åz g§¶wº$ gyú‘Xeu ÆÊfi N˛Á gd©àW‘ {Z‘m©U {H$¶m Eogm ‘mZm OmZm
h¡& am°~Q>© hÏH$ H$m gyú‘Xeu ̂ r g§¶wº$ gyú‘Xe© hr Wm& BZ A[dîH$mam| Ho$ gh¶moJ go H$B© {dñV¥V {Z[ajU
g§^d hmo @

AmB¶o h‘ OmZo, {H$g àH$ma gyú‘Xeu H$m à¶moJ {H$¶m J¶m h¡& AmB¶o h‘ OmZo, {H$g àH$ma
gyú‘Xeu H$m à¶moJ {H$¶m OmVm h¡&

ÃÓfl™tΔy| ÆÊfi N˛Á Ã“Î GúÆÁzT

H$jm Zey ‘| AmnZo gyú‘Xeu Ho$ ~mao ‘| grIm h¡& A~ h‘ ghr BñVo‘mb OmZoJm&

1. {ZåZ V[aH$mo go gyú‘Xeu H$s Om±M H$[a¶o (a) ¬zÝg H$s Q>monr H$mo AbJ H$[a¶o boÝg H$mo {ZH$m¬ H$a Bgo ‘wbmÆ™
Ed§ ñdÀN> H$n‹S>o go gm’$ H$[a¶o& (b) (Knob) ¶Xr nH$‹S> H$mo {T>bm H$a, dmë~ ß¶yU Ho$ Qw>H$S>o H$mo ~X{b¶o& (c)
Xn©U gX¡d ñdÀN> hmo Bgo Eogo H$moU na g‘m¶mo{OH$ H$a| Vm{H$ ¬zãÃ go XoIZo g‘¶ ñnï> {XImB© Xo&

2. gmYmaUV… gyú‘Xeu ‘| VrZ ¶m Mma Am°ãOoëQ>rìh boÝg hmoVo h¡ ¶o ÃX¡d 4X, 10X, 40X Am¡a 100X
j‘Vm Ho$ hmoVo h¡& Bgo 10X (gd© àMmbV) go Omo‹S>m OmVm h¡ Vmo gånyU© j‘Vm BgH$s 40X (4X times
of 10X), 100X, 400X VWm 1000X hmoVr h¡&

3. H$m°M H$s ñbmBS> H$mo AÀN>r Vah ñdÀN> H$n‹S>o go gm’$ H$[a¶o&
4. boÝg H$mo Cna, ZrMo Kw‘mB¶o O~ VH$ H$s à{V{~å~ ñnï> Z {XImB© Xo, Bgo Ho$ÝÐr H$aU H$hm OmVm h¡,

Eogm H$aVo g‘¶ dñVw ¶m Ob ‘| aIm J¶m nXmW© ¬zÝg ~go Z Nw>¶o Bg hoVw ñbmBS> na H$ìha ñbrn
bJmB¶o&

5. ñbmBS> na S>m°na ¶m C§Jbr H$s ghm¶Vm go nmZr S>m{b¶o Bg na {X¶m J¶m nXmW© a{I¶o gwB© H$s ghm¶Vm
go H$ìha g‘rn go T>°{H$¶o, A{V[aº$ Ob H$mo emofH$ H$mJO ¶m N>Þm H$mJO go nmo{N>¶o&

6. gyú‘Xeu Ho$ ³brn ‘| ñbmBS> H$mo bJmB¶o& Yyao-Yyao ñbmBS> H$mo VWm ¬zãÃ H$mo Cna ZrMo Kw‘mB¶o A~
Xn©U H$mo Kw‘mH$a àH$me H$s ‘mÌm Ho$pÝÐV H$[a¶o oÁuN˛ útÁs| N˛Áz Àú…b osÁ §w“t tzQ ÃNz˛@

gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-
{H$gr nXmW© H$m gyú‘Xeu ‘| {Z[ajU H$aZo hoVw ñbmB‹S> na ‘mD§$Q> H$aZo Ho$ {b¶o &

1. 2mm ‘moQ>mB© H$s, 3cm X 8cm dJm©H$ma H$m°M H$s nÅ>r H$mo ñbmBS> H$hm OmVm h¡&
2. ¶{X {X¶m J¶m nXmW© AË¶§V ‘{hZ h¡ Vmo Cgo grYo ñbmBS> na ~rMmo ~rM nmZr H$s ~y§X ‘| ‘hrZ ~«e H$s ghm¶Vm

go aIm OmVm h¡ Bg na ½brgarZ H$s ~y§X S>mby OmVr h¡ {Oggo nXmW© å“y gyIVm h¡& ½brgarZ nXmW©
H$mo gyIZo go ~MmVm h¡ {Z‘m©U H$aZm&

3. ¶{X AÜ¶¶Z gm‘J«r ‘moQ>r h¡ Vmo CÝh| bJ^J 0.5 {‘.‘r ¶m Cggo H$‘ nVbo ^mJm| ‘| {H$gr YmaXma
n{Îm¶m| Ho$ Ûmam H$mQ>m OmVm h¡& ¶{X AÜ¶¶Z gm‘J«r nmaXeu hmo Vmo Cgo Am¶moS>rZ, Ho$g[a¶m, ham
¶m {H$gr AÝ¶ C{MV amgm¶{ZH$ a§J go {Muã“V {H$¶m OmVm h¡, {Oggo CZHo$ ôX H$mo g‘Pm Om
gHo$&
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4. nmZr H$s EH$ ~y±X H$mo EH$ nVbo ½bmg H$s nQ²>Q>r go T>±{H$E (½bmg H$s ‘moQ>mB© 0.1 mm)& Bgo
BgàH$ma Ü¶mZ nyd©H$ H$s{OE {H$ nmZr Ho$ ~Ï¬~Ïbo Z ~ZZo nm¶|& ¶{X nmZr H$ht A{V[aº$ ñWmZ d
{H$Zmam| go Am¶o Vmo Cgo gmoIZo dmbo H$mJO go nm|N> X|&
ÃÓfl™tΔy| ÆÊfi Ho$ g§nH©$ ‘| AmZo Ho$ H$maU H$da nMu Ho$ A§VJ©V gm‘J«r H$s ajm Ho$ {bE Am¡a Bgo

gm‘J«r Ho$ D$na X~mH$a g‘Vb ~ZmVo h¢& A~ Amn AnZo ñbmBS> H$m {ZarjU H$a gH$Vo h¢&

Yã~m VH$ZrH$Yã~m VH$ZrH$Yã~m VH$ZrH$Yã~m VH$ZrH$Yã~m VH$ZrH$     (Staining Techniques)
¶h VH$ZrH$ Bg dmñV{dH$Vm na AmYm[aV h¡ {H$ Hw$N> a§Jm| Ho$ H$U EH$ H$mo{eH$m Ho$ {d{^Þ ^mJm|

go Ow‹S>o hmoVo h¢& ¶h H$moem| ‘| {deof joÌ H$mo àX{e©V H$aZo ‘| ghm¶H$ h¢& ¶o a§JrZ H$maH$ Yã~m| Ho$ Zm‘

go OmZo OmVo h¢ Am¡a Bg à{H«$¶m H$mo Yã~m VH$ZrH$ H$hm OmVm h¡& h‘ Bg VH$ZrH$ H$m Cn¶moJ AZoH$
gyú‘ Ordm|, H$mo{eH$mAm| Ho$ {d{dY ^mJ Am{X H$mo XoIZo Ho$ {bE H$a gH$Vo h¢& BgHo$ {bE h‘
Ho$g[a¶m,{‘WbrZ Zrbm Am{X H$m à¶moJ H$a gH$Vo h¢& bmb ñ¶mhr ^r Jham Yã~m ~ZmZo ‘| Cn¶moJr
h¡& ¼ Mm¶ H$s Må‘M Ho$g[a¶m {db¶Z H$mo 100 ml nmZr ‘| KmobH$a BgHo$ {bE Cn¶moJ {H$¶m Om
gH$Vm h¡&

   S´>mna H$da nMu

ñbmBS>

gwB©

{MÌ 14: gyú‘Xeu¶ ñbmBS> H$m {Z‘m©U
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