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Omo àH¥${V Ho$ ahñ¶m| go naXm CR>mVm h¡& {dkmZ
g§gma H$s KQ>ZmAm| H$mo Xem©Zo H$m ‘mJ© h¡&

{Okmgm CËnÞ hmoZo na CgH$m g‘mYmZ Ty>±‹T>Zm
d¡km{ZH$ gmoM H$s àW‘ d AmYma^yV {ebm h¡&
h‘mao Mmamo§ Amoa nmB© OmZo dmbr AZoH$ dñVwE±
h‘mao ‘pñVîH$ ‘| {Okmgm Ho$ A§Hw$a ~moVr h¢& BZ‘|
Ãz Hw$N> Hw$N> Ho$ CÎma nmZm gab h¡, Hw$N> Ho$ H${R>Z
^r hmo gH$Vr h¡& AmBE h‘ {ZåZ AZw^dm| H$mo
XoIo§& AnZm AZŵ d ^r ~VmBE&

1. O~ n{Îm¶m± ~‹T>Vr h¢ Vmo do no‹S> go ³¶m| P‹S>Vr
h¡§?

2. YÎubÆÁÂ [S>ã~o ‘| aIr {‘R>mB© H$mo H¡$go nhMmZ
boVr h¡§?

3. h‘| {XZ ‘| Vmao ³¶m| Zht {XImB© XoVo h¡§?
4. AMma „Q∫Á§ Zht hmoVm h¡& naÝVw gmå~a

„Q∫Á§ hmo OmVm h¡& ³¶m|?
5. {~Z ‘m¡g‘r dfm© VWm A{Z¶§[ÌV H$sQ>m| go

{H$gmZ ^¶^rV hmoVm h¡& Bg g‘ñ¶m H$mo
H¡$go gwbPm¶m Om¶o?

6. ∫ÁzT N{˛Ãz “Ázoz “{? osÁ GåÃz §Yåz Nz˛ o∫yNz˛

EÁ{∫ GúÁÆ MÆÁ “{?

EH$ n[apñW{Vk Zrbn{j¶m| Ho$ àmXo{eH$

Am{X ‘mZd go VwbZm H$a| Vmo h‘mao nmg Omo
gw{dYmE± CnbãY h¢ do ~‹S>o AmíM¶©\åN˛ h¡& H§$ß¶yQ>a,
‘mo~mBb ’$moZ, B§Q>aZoQ>, A§V[aj¶mZ, g§H$a ^moÁ¶
nXmW©, amo~mo{’$ë‘, XdmB¶m± Am{X g^r {dkmZ H$s
XoZ h¢ Omo ‘ybV… Hw$N> ‘Zwî¶m| H$s ~wX²{Y H$m
Gú¬u£á h¢& do g^r h‘mar \{Ãz hr bmoJ Wo, Hw$N>
CXmhaUm| H$mo Ü¶mZ {XOrE & EH$ n[apñWVrVk
bo{H$Z CZHo$ gmoMZo d {ZarjU H$aZo d g‘PZo
H$m VarH$m {^Þ Wm& do àH¥${V H$mo EH$ {d{eï>
Ñ{ï> go XoIVo Wo& AmBE, g‘P| {H$ do H¡$go gmoMVo
Am¡a H$m¶© H$aVo Wo&

{dkmZ ³¶m h¡?

{dkmZ N˛Á Es| “{ ‘mZd Ûmam {H$gr H$m¶© H$mo
{d{eï> d ì¶dpñWV T>§J go H$aZm h¡, Omo àmH¥${VH$
g§gma H$m B{Vhmg Ed§ CgH$s H$m¶© àUmbr H$mo
g‘PmVm h¢& {OgH$m AmYma {Zu∫jU EÁ{∫ ̂ m¡{VH$
à‘mU hmoVo h¢& Bg‘| àmH¥${VH$ KQ>Zm Ho$ {ZuajU
Ûmam Ed§ à¶moJmË‘H$ H$m¶m] H$m {deof ‘hËd h¡&
Bg‘| {Z¶§[ÌV n[apñW{V¶m| ‘| àmH¥${VH$ KQ>ZmAm|
H$m narjU {H$¶m OmVm h¡&

{dkmZ ¶h kmZ H$m H«$‘~Õ AÜ¶¶Z h¡ {OgH$m
AmYma à¶moJmË‘H$ hmoVm h¡& {dkmZ EH$ gmYZ h¡

AÜ¶m¶

1
{dkmZ ³¶m h¡?

What is Science?
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2 {dkmZ ³¶m h¡?

Science ({dkmZ) eãX bo{Q >Z ^mfm
"Scientia" Ho$ eãX go ~Zm h¡ {OgH$m AW© 'kmZ'
h¡&

dmñV{dH$ AW© ‘| {dkmZ kmZ H$mo àmá H$aZo
H$s nÕ{V h¡& Bg nÕ{V ‘| àmH¥${VH$ n[aKQ>ZmAm|
H$mo g‘PZo VWm n[a^m{fV H$aZo Ho$ {bE {ZarjU
Ed§ à¶moJmË‘H$ nÕ{V¶m± Cn¶moJ ‘| bmB© OmVr h¡§&
{dkmZ, kmZ H$m H«$‘~Õ AÜ¶¶Z Ûmam ‘mZdVm
H$mo bm^ nhþ±MmZm ¶m {’$a {dkmZ, gX¡d H«$‘~Õ
AÜ¶¶Z ¶m kmZ àm{á H$m ‘mJ© h¡& uƒrÁå N˛Áz

uN˛Ãy uƒ Æ Nz̨  §Á∫z ™ı N¿̨ ™§Ú E•ÆÁÃ N˛y úÚuo Nz̨

øú ™ı ú∫yßÁu o uN˛ÆÁ \Á ÃN˛oÁ “{@

{dkmZ ³¶m| h¡?
ì¶{º$JV X¥{ï>H$moU$

d¡km{ZH$m| Zo à‘wI ê$n go OmZH$m[a¶m| H$mo
ÜÆÁå ‘| ∫Q H$a Z¶o {dMmam| H$m à¶moJ {H$¶m ¶m
nwamZo {dMmam| H$mo A‘mÝ¶ {H$¶m& d¡km{ZH$ bmoH${à¶
hþE ³¶m|{H$ CÝhm|Zo Z¶r ImoOm| Ûmam àH¥${V H$mo
g‘PZo ‘| h‘mar gmoM H$m {dH$mg {H$¶m& Mmho
dh S>m¶Zmogm°a H$s ZB© Om{V¶m| H$s ImoO hmo ¶m
na‘mUw ~§YZ Ho$ Z¶o ‘mJ© H$s ImoO& A{YH$m§e
d¡km{ZH$m| H$mo Bg ~mV H$s Iwer h¡ {H$ CÝhm|Zo
nwamZo AZOmZo VÏ¶m| H$mo ImoO {ZH$mbm, nwamZr
g‘ñ¶mAm| H$mo gwbPm¶m ¶m AZoH$ JbV YmaUmAm|
H$mo ~Xbm&
gm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moU

Cnamoº$ ‘V Ho$ AZwgma ¶o {dMma ¶Xr ‘mZd Ho$
{dkmZ Ho$ à{V éPmZ VWm g‘mO go BgHo$ g§~§Y
H$mo Xe©Vm h¡ {H$gr H$mo AmíM¶© hmoJm {H$ g‘mO
¶m amḯ> BZH$mo (d¡km{ZH$m| H$mo) {dkmZ hoVw YZam{e
^r XoVm h¡& àmH¥${VH$ {díd Ho$ åÓoå {dH$mg H$m¶©

ì¶dhmam| H$m {ZarjU H$aVm h¡& EH$ ^yJ^©emñÌr
(Geologist) Ordmí‘ Ho$ {dVaU H$m narjU
H$aVm h¡& XmoZm| d¡km{ZH$ àmH¥${VH$ n[aKQ>Zm Ho$
{Z¶‘ H$m {ZarjU H$aVo h¡§&$ d¡km{ZH$ BZ à¶moJm|
H$mo H$aHo$ XoIVo h¡§ VWm gmYmaU OZVm H$mo BgH$s
gÀMmB© ~VmVo h¡§& EH$ IJmobemñÌr AmH$me J§Jm
H$m {MÌrH$aU H$aVm h¡ VWm ‘m¡g‘ {deofk
(climatologist) ‘m¡g‘r Jwã~mao Ûmam XÎmm§em|
(data) H$mo Xem©Vm h¡& ¶o bmoJ ^r JhZ AÜ¶¶Z
go {ZarjU H$aVo h¡§&

Cnamoº$ CXmhaU {ZarjUmË‘H$ {dkmZ h¡& A~
h‘ à¶moJmË‘H$ {dkmZ Ho$ CXmhaU XoI|Jo& EH$
agm¶ZemñÌr amgm¶{ZH$ {H«$¶mAm| H$s Xa H$mo
{d{^Þ VmnH«$‘m| ‘| XoIVm h¢, EH$ Ý¶yp³b¶a
^m¡{VH$emñÌr {H$gr JmobmH$ma nW ‘| {deof H$U
Ho$ H$moUr¶ doJ Ho$ n[aUm‘ ‘| gmd©^m¡{‘H$ {Z¶‘
H $ s Im oO H $aVm h ¡ & EH OrdemñÌr
(Biologist)${H$gr {deof D$VH$ H$s {H«$¶m H$m
{ZarjU H$a d¡gm hr ì¶dhma H$aZo dmbo VËdm| H$m
nVm bJmVm h¡& Hw$N> d¡km{ZH$ amoJm| Ho$ H$maH$m| H$s
ImoO H$aVo h¡ VWm Hw$N> d¡kmZ{H$ amoJm| Ho$ amoH$Wm‘
H$m à¶ËZ H$aVo h¡& ¶o bmoJ h‘oem à¶moJembmAm|
‘| g’o$X EàoZ (Coat) nhZH$a H$m¶© H$aVo h¡§&

¶o g^r bmoJ (d¡km{ZH$) àH¥${V H$s Jh∫ÁF|
H$mo g‘PZo VWm d¡gm hr AmJo hmoVm ahoJm ~VmZo
Ho$ {bE AË¶{YH$ à¶moJH$a, àH¥${V H$m {ZarjU
H$a CZH$mo [aH$mS>© H$aVo h¡§& h‘ ZrMo E•ÆÁÃE•ÆÁÃE•ÆÁÃE•ÆÁÃE•ÆÁÃ

N˛∫ıTz N˛∫ıTz N˛∫ıTz N˛∫ıTz N˛∫ıTz {H$ BZH$m ‘w»¶ CÔoí¶ CZ nwamZr YmaUmAmo§
H$mo (eVmãXr nyd© ¶m {’$a EH$ dfÁż nyd© d¡km{ZH$mo§
Ho$ ‘V) JcV {gÕ H$a CgHo$ ~Xbo ‘| àH¥${V H$mo
g‘PZo Ho$ ~ohVa ‘mJm] H$mo Xem©Zm h¡&
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Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 3

Ho$ {b¶o g‘mO ³¶m| g§gmYZ ‘wh¡¶m H$amVm h¡& BZ
d¡km{ZH$m| H$mo {H$gZo ào[aV {H$¶m {H$ ƒz AnZm
OrdZ Bg åÓoå kmZ Ho$ {dH$mg ‘| A{n©V H$a
{X¶m?

bmoJm| H$s OrdZ e¡br {H$g Vah AÀN>r ~Zm¶r
Om¶ ¶h à~b BÀN>m CZ d¡km{ZH$m| Ho$ ‘Z ‘| hmoVr
h¡& AmZwdm§{eH$ emñÌ (Geneticist) ‘| AÜ¶¶Z
{H$¶m OmVm h¡ {H$ EH$ nr‹T>r go Xÿgar nr‹T>r ‘| JwUm|
H$m n[adhZ {H$g àH$ma hmoVm h¡& Ordem[ñÌ¶m|
(Biologists) Zo amoJm| H$m ’¡$bmd {H$g Vah hmoVm
h¡, Bgo g‘PmH$a bmoJm| H$s OrdZe¡br H$mo gwYmaZo
H$m à¶ËZ {b¶m& ŷJ ©̂ d¡km{ZH$mo§ Zo AÀN>o ‘m°S>b
{dH${gV H$a àmH¥${VH$ {dnXmAm| O¡go ŵH$ån,
ßÓÀQ¬å, Ádmbm‘wIr {dñ’$moQ> H$s nyd©gyMZm go AdJV
H$amZm, Am{X ‘hËdnyU© H$m¶© {H$¶o& {H$gr ^r
bmoH$Vm§{ÌH$ Xoe ‘| Eogo d¡km{ZH$mo§ H$mo g§gmYZm| H$s
CnbãYVm Xr OmVr h¡ Omo Am‘ OZVm H$s ^bmB©
H$m ‘mJ© ImoOZo ‘| bJo h¢&

AÝ¶ H$m¶© {OZgo g‘mO H$s Am{W©H$ CÞ{V
hmo, ^yJ^©em{ñÌ¶m| Zo Bg g§X^© ‘| AZoH$ H$m¶©
{H$¶o& Eogr AZoH$ ‘hËdnyU© d à^mdr ‘mJ© ImoO
{ZH$mbo {OZgo àmH¥${VH$ g§gmYZ O¡go noQ´>mo{b¶‘
Am¡a A¶ñH$ H$s ImoO ¶m nwZ…àm[á hþB©& dZñn{Vk
Zo {d{^Þ àH$ma Ho$ nm¡Ymo§ H$m AÜ¶¶Z H$a, CZHo$
~mao ‘| OmZH$a, H¥${fYZ H$mo ~‹T>mdm XoH$a, amï´> Ho$
nmofH$ Ed§ Am{W©H$$ ñVa H$m {dH$mg {H$¶m&
agm¶Zem[ñÌ¶m| Zo amgm¶{ZH$ nXmWm] go VWm
^m¡{VH$em{ñÌ¶m| Zo ZB© CnbpãY¶m| go amï´> Ho$
Am{W©H$ {dH$mg ‘| gh¶moJ {X¶m h¡& g§gma ‘| Ohm±
g^r amï´> Am{W©H$ à{V¶mo{JVm ‘| OH$‹S>o hþE h¡§&
dhm± {dkmZ H$s ¶h ghm¶Vm ^{dî¶ H$s Am{W©H$
O‘mny±Or go H$‘ Zht h¡&

{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z
Science and Change

¶{X d¡km{ZH$ {Za§Va ImoO ¶m Z¶o VÏ¶m| Ed§
{gÕm§Vm| H$m {dH$mg H$aVo aho§ Vmo {dkmZ Ûmam
àmá kmZ H$m {hñgm EH$ ñWm¶r n[adV©Z bm¶oJm&
¶h n[adV©Z àH¥${V H$mo g‘PZo ‘| A{YH$ ghm¶H$
hmoJm& ¶h V^r g§^d h¡ O~ {Za§Va àíZm| Ûmam
àM{bV {dMmam| H$mo gwYmam Om¶o&

EåzN˛ {H$ {gÕm§V AmE Am¡a J¶o& BgH$m ZVrOm
¶h hþAm {H$ g‘¶mZwgma AZoH$ n[adV©Z hþE&
{Og àH$ma nwamZo {dMma àíZmË‘H$ ah J¶o, Z¶o
à¶moJmo§ Zo ZB© ImoO| H$s¨, CÝhm|Zo Z¶o àíZ ^r
C^mao& H$mb© nm°na Ho$ eãXm| ‘|, {dkmZ nwamZo
T¬uoÆÁı N˛Áz ÃÏáÁ∫åz N˛Á  B{Vhmg h¡& Ab~Q>©
AmB§ñQ>rZ Ho$ eãXm| ‘|, àË¶oH$ df© {nN>bo df© ‘|
³¶m {bIm J¶m BgH$m nwZ… A§H$Z H$aVm h¡& H$B©
d¡km{ZH$ Hw$N> eVmãXr nrN>o OmH$a ¶h XoIVo h¡§
{H$ H$m¡Zgo Z¶o {dMma ¶m kmZ H$m CX²^d CZHo$
Ûmam {H$¶m J¶m h¡ VWm Bg eVmãXr Ho$ H$m¡Zgo
{dMma CZgo ‘ob Zht ∫IVo h¡§&

d¡km{ZH$ àH¥${V Ed§ BgHo$ {Z¶‘m| H$m {ZarjU
H$aVo h¡§, do àH¥${V H$s JmonZr¶Vm H$mo ImoOVo h¡§&
BZ ImoOm| Ed§ Am{dîH$mam| Ho$ AmYma na {d{^Þ
àH$mam| Ho$ Z¶o {dMma àmá hmoVo h¡§& d¡km{ZH$
CZHo$ Am{dîH$ma Ho$ {b¶o EH$ Z¶m ‘mJ© AnZmVo
h¡§& Bg ‘mJ© H$mo d¡km{ZH$ nÕ{V H$hVo h¡§& AmBE
A~ h‘ Bgo g‘Po§&
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4 {dkmZ ³¶m h¡?

go‘ Ho$ ~rO H$mo CJmZo Ho$ {bE H$m¡Zgr
{‘Å>r gdm}Îm‘ h¡?

‘wPo {‘Å>r Ho$ {d{^Þ àH$mam| Ho$
~mao ‘| OmZZm h¢&

‘oar n[aH$ënZm h¡ {H$ go‘ Ho$
~rO J‘bo H$s {‘Å>r ‘| AÀN>o

A§Hw$[aV hmoVo h¡§&

Amn ^r BZ MaUm| (Steps) H$m à¶moJ H$a
gH$Vo h¢&

MaU 1  {ZarjU H$s{OE Am¡a àíZ nw{NE

• {ZarjU Ho$ {bE AnZr ~w{Õ H$m à¶moJ H$s{OE&

• EH$ Eogm àíZ {bIo§ {OgH$m CÎma Amn Xo
gH$Vo h¢&

• Bg àíZ Ho$ g§X ©̂ ‘| Amn nhbo go ³¶m OmZVo
h¢, {b{IE&

• gmo{ME {H$ Bgo ñnï> H$aZo Ho$ {bE ³¶m AmnH$mo
AÝ¶ OmZH$mar H$s ^r Amdí¶H$Vm h¡?

• AnZo {df¶ H$s A{YH$ OmZH$mar àmá H$aZo
Ho$ {bE à¶ËZ H$s{OE&

MaU  2 úu∫H$ënZm N˛yu\L     (((((Form a

hypothesis)

• AnZo àíZ H$m g§̂ m{dV CÎma {b{IE?

EH$ n[aH$ënZm N˛Á g§̂ m{dV CÎma Eogm hmo-
{OgH$m Amn narjU H$a gH$Vo h¡§&

• AnZr n[aH$ënZm H$m {ZîH$f© EH$ dm³¶ ‘|
{b{IE&

d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±
(How scientists work - Scientific Method)

EH$ narjU H$s ¶moOZm (((((Planning an investigation)
d¡km{ZH$ àíZm| H$m CÎma ¶m g‘ñ¶mAm| H$m hb H¡$go àmá H$aVo h¢? do EH$ ì¶dpñWV nÕ{V H$m AZwH$aU

H$aVo h¡§& {Ogo d¡km{ZH$ nÕ{V H$hVo h¡§& do d¡km{ZH$ à{H«$¶m H$s ghm¶Vm go gyMZmAm| H$mo EH${ÌV H$a
CZH$m ì¶dpñWV {díbofU àX{e©V H$aVo h¡§& AaqdX Bg d¡km{ZH$ nÕ{V Ho$ Cn¶moJ d à¶moJ Ûmam àíZm|
Ho$ CÎma àmá H$aZo N˛Á à¶ËZ H$aVo h¢&
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Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 5

MaU 3 EH$ à¶moJ H$s ¶moOZm

• Amn AnZr n[aH$ënZm H$m {Z¶§{ÌV uƒußãå

n[apñW{V¶m| (Variables) ‘| {H$g àH$ma à¶moJ
H$a gH$Vo h¢? {ZU©¶ br{OE&
n[apñW{V¶m± Eogo H$maH$ h¡§ Omo à¶moJ Ho$ n[aUm‘
na à^md S>mb gH$Vo h¡§&

• AnZo à¶moJ H$s à{H«$¶m MaUm| ‘| {b{IE&
• Amdí¶H$ CnH$aUm| H$s gyMr ~ZmBE&

• gmo{ME Amn {H$g Vah EH${ÌV én go AnZo
àXÎmm| (data) H$mo ZmoQ> H$a|Jo&

MaU 4 à¶moJ H$s{OE

• AnZo Ûmam {bIo MaUm| H$m AZwgaU H$s{OE&

• gmdYmZrnyd©H$ {ZarjU H$a ‘mnZ H$s{OE&

• hmoZo dmbr ünÆzN˛ KQ>Zm H$mo ZmoQ> H$s{OE&

• AnZo àXÎmm| (data) H$mo gwì¶dpñWV H$s{OE
Vm{H$ Amn gmdYmZrnyd©H$ AÜ¶¶Z H$a gHo§$&

‘¢ VrZ {^Þ-{^Þ àH$mam| H$s {‘Å>r
‘| EH$ hr àH$ma Ho$ ~rO S>mby§Jm&

àË¶oH$ J‘bo H$mo g‘mZ ‘mÌm ‘| Ob
Ed§ àH$me H$s àmár hmoJr& Bg àH$ma
‘| Ob Ed§ àH$me H$s n[apñW{V¶m|

H$mo {Z¶§{ÌV H$ê±$Jm&

‘¢Zo ~rO ~mo¶o h¡§& ‘¢ àË¶oH$ nm¡Yo
H$s ‘mn ha VrZ {XZ ~mX by±Jm,
Bgo ‘¢ Vm{bH$m ‘| ZmoQ> H$é±yJm VWm
EH$ J«m’$ AmboI ~ZmD±$Jm {Og‘|
àË¶oH$ nm¡Yo H$s D±$MmB© H$m 21
{XZmo§ Ho$ ~mX ‘mnZ Xem©D±$Jm&

úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|
 Day.     Sandy        Clay    Potting
    3 1.8 cm      1.5 cm 1.8 cm

    6 2 cm      1.7 cm 2 cm

    9
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6 {dkmZ ³¶m h¡?

MaU 5 {ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s
KmofUm H$s{OE&$KmofUm H$s{OE&$KmofUm H$s{OE&$KmofUm H$s{OE&$KmofUm H$s{OE&$
• AnZo Ûmam EH${ÌV àXÎmm| (data) H$m {díbofU

H$s{OE&
• AnZo àXÎmm| Ho$ MmQ>m], Vm{bH$mAm| ¶m J«m’$mo§

Ûmam Xem©BE&
• AnZr n[aH$ënZm Ho$ {ZYm©aU hoVw {H$¶o J¶o

à¶moJ ‘| Cn¶moJr à‘mUm| H$m dU©Z H$s{OE&
{ZîH$f© {b{IE&

• AmnH$s n[aH$ënZm ghr h¡ ¶m Zht, BgH$m
{ZU©¶ br{OE&

‘¢ Bg ZB© n[aH$ënZm H$m narjU H$ê±$Jm&
J|Xo Ho$ ~rO, {MH$Zr, aoVrbr Ed§

CnOmD$ {‘Å>r Ho$ {‘lU ‘| AÀN>o àH$ma
go A§Hw$[aV hmoVo h¢& ‘¢Zo EH$ narjU H$s
 ¶moOZm ~ZmD±$Jm {Og‘| CnOmD$ {‘Å>r,
aoVrbr d {MH$Zr {‘Å>r hmo VWm VrZm| {‘Å>r

(CnOmD$, aoVrbr, {MH$Zr)
H$m {‘lU hmo

hhhh...
 ‘oar n[aH$ënZm ghr Zht Wr&

CnOmD$ {‘Å>r Ed§ aoVrbr {‘Å>r ‘|
~rO g‘mZ ê$n go A§Hw$[aV hþE h¡§ {H$§Vw

{MH$Zr {‘Å>r ‘| do {~ëHw$b
A§Hw$[aV Zht hþE&

Am¡a A{YH$ Om±M n‹S>Vmb Ûmam

¶{X AmnH$s n[aH$ënZm ghr hmo Vmo...
Amn Xÿgam àíZ AnZo {df¶ hoVw ~ZmH$a
CgH$m narjU H$a gH$Vo h¢&

¶{X AmnH$s n[aH$ënZm JbV hmo Vmo...
AmnH$mo Xÿgar n[aH$ënZm ~ZmZr Mm{hE VWm
{d{^Þ n[adV©Zm| Ûmam CgH$m narjU H$aZm
Mm{hE&
³¶m Amn g‘PVo h¢ {H$ Aa{dÝX H$s ZB©
n[aH$ënZm ghr h¡? BgHo$ narjU Ho$ {bE EH$
¶moOZm ~ZmBE!
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H$m¡eb à{H«$¶m
XoIZm     (Observe) – kmZ H$m Cn¶moJ H$a

dñVwAm| Am¡a KQ>ZmAm| Ho$ ~mao ‘| grIZm&
VwbZm ( ( ( ( (Compare) – dñVwAm| ¶m KQ>ZmAm|

Ho$ JwUmo§ H$mo nhMmZ H$a CZ‘| g‘mZVm Ed§
Ag‘mZVm H$mo OmZZm&

dJuH$aU ( ( ( ( (Classify) – uƒΔz oÁ Ho$ AmYma
na dñVwAm| ¶m KQ>ZmAm| H$mo dJuH¥$V H$aZm&

M[aVm Zo Om±M n‹S>Vmb hoVw ³¶m ¶moOZmE± ~ZmBª&
MÅ>mZm| Ho$ AmH$ma Ed§ n[a‘mU ‘| ³¶m hmoZo go

MÅ>mZm| ‘| úu∫ƒo|å hmoVm h¡ Bg ~mV H$mo g‘PZo
hoVw M[aVm ‘| CËgwH$Vm OmJ¥V hþB©& CgZo EH$
à¶moJ H$aZo H$s ¶moOZm ~ZmB©, {Og‘| CgZo ¶h
OmZZo H$s H$mo{ee H$s {H$ ³¶m aoV (Sand) H$mo
MÅ>mZm| go {KgVo ahZo go CgHo$ Qw>H$‹S>o hmo OmVo h¡,
{OgH$maU MÅ>mZm| H$m AmN˛Á∫ ¶m n[a‘mU ~XbVm
h¡&

d¡km{ZH$ à{H«$¶m ‘| {dkmZ H$m Cn¶moJ
O~ d¡km{ZH$ {H$gr àíZ H$m CÎma Ty>§T>Vo h¡§ ¶m
à¶moJ H$aVo h¡§, Vmo do Hw$N> d¡Mm[aH$ l¥§IbmAm|
(Thinking Tools) H$m Cn¶moJ H$aVo h¡§, {OÝh|
H$m¡eb à{H«$¶m H$hm OmVm h¡, Eogr Hw$ebVmAm|
H$m à¶mooJ AmnHo$ Ûmam, ~mobZo, gwZZo, n‹T>Zo,
{bIZo ¶m gmoMZo O¡gr {H«$¶mAm| ‘| ^r {H$¶m OmVm
h¡&

gmo{ME {H$ {H$g Vah {dÚmWu BZ H$m¡ebm|
H$m Cn¶moJ AnZo àíZm| Ho$ CÎma àm{á ‘| VWm àm¶mo{JH$
H$m¶m] ‘| d AnZo Amg-nmg H$s n[apñW{V¶m| H$mo
g‘PZo ‘| H$aVo h¡§&
gmHo$V Zo Om±M-n‹S>Vmb hoVw ³¶m ¶moOZmE±
~ZmB©© ©© ©?

 gmHo$V Zo g‘wÐ VQ> go Hw$N> Km|Ko Ed§ e§I BH$Ç>o
{H$E, ƒ“ƒ“ƒ“ƒ“ƒ“ EH$ g‘mZ {XIZo dmbo e§Imo§ N˛Áz ƒTy|Nw̨ o
H$aZm MmhVm h¡& CgZo e§Imo§ Ho$ {d{^Þ AmH$ma
Ed§ n[a‘mU XoIo&
gmHo$V Zo {H$g Vah à{H«$¶m H$m¡eb $H$m Cn¶moJ
{H$¶m?

CgZo e§Imo§ H$m {ZarjU H$a CÝh| CZHo$ n[a‘mU
AmH$ma Am¡a a§Jm| Ho$ AmYma na VwbZm H$s VWm CZ
e§Imo§ H$mo àW‘ CZHo$ n[a‘mUm| Ho$ AmYma na,
VËníMmV AmH$mam| Ho$ AmYma na dJuH¥$V {H$¶m&
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M[aVm Zo {H$g Vah H$m¡eb à{H«$¶m H$m Cn¶moJ
{H$¶m

CgZo VrZ MÅ>mZm| H$m g§J«h {H$¶m CZH$mo
‘mnZo (Measure) Ho$ ~mX CÝh| EH$ Oma ‘| aoV
VWm nmZr Ho$ gmW aIm& CgZo EH$ gámh VH$
àË¶oH$ {XZ MÅ>mZm| H$mo {hbm¶m&

CgZo MÅ>mZm|, aoo VWm Oma H$m Am¶VZ ZmoQ>
{H$¶m& CgZo àXÎmm| (data) go ¶h {ZîH$f© {ZH$mbm
{H$ O~ aoV MÅ>mZm| go {dn[aV Kf©U H$aVr h¡ Vmo
BZHo$ Qw>H$‹S>o hmoVo h¡§&

à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -

dñVw H$s VwbZm Ed§ ì¶m»¶m H$aZm O¡go ^ma,
bå~mB© ¶m j‘Vm H$mo CZH$s BH$mB¶m| (J«m‘, go‘r
d brQ>a ‘|) ‘| [aH$mS>© H$a, àXe©Z H$aZm ¶m JwUm|
Ho$ àXÎm (data) Xem©Zm&

• {ZarjUm| Ûmam àXÎm g§J«h H$ao§ Omo úÏƒÁ|| || |Zw‘mZ
Ed§ ßuƒ…Æ ™ı LƒÊ g§X ©̂ ‘| Cn¶moJr hmo§&

• àXÎmm| H$m {Z[ajU H$a Vm{bH$m, J«m’$ ¶m
ZmoQ>~wH$ ‘| {b{IE&

• àXÎmm| H$mo Vm{bH$m, MmQ>© ¶m J«m’$ Ûmam àXe©Z
H$a|&

• àXÎmm| H$m àXe©Z {MÌm| Ûmam H$a|&

AaqdX Zo Om±M n‹S>Vmb H$s ³¶m ¶moOZm ~ZmB©
AaqdX ¶h OmZZo ‘| CËgwH$ Wm {H$ e¶Z H$j

H$m bmBQ> H¡$go H$m¶© H$aVm h¡, CgZo ¶h OmZZo Ho$
{bE ~¡Q>ar, H$moe bmBQ>~mb, ~ë~ hmoëS>a, pñdM
Am°Z Ed§ Am°’$ ~moS>© VWm nona p³bn H$m BñVo‘mb
{H$¶m&

AaqdX Zo à{H«$¶m H$m¡eb H$m Cn¶moJ {H$g
Vah {H$¶m?

CgZo pñdM VWm Vmam| H$mo Xrdma na bJo ‘m°S>b
O¡gm ~ZmZo H$m uåm|Æ {H$¶m&

CgZo ¶h N˛¡úåÁ {H$ ~ë~ H$mo ObmZo Ho$ {bE
Vmamo§ Ed§ ~¡Q>[a¶m| H$m Omo‹S>Zm Mm{hE&

CgZo úu∫mÁ™ üÁõo uN˛ÆÁ {H$ nona p³bn H$mo
{hbmZo go ~ë~ ObZm ~§X hmoVm h¡ ³¶m|{H$ {dÚwV
àdmh ~§X hmo OmVm h¡&

à{H«$¶m H$m ¡ebà{H«$¶m H$m ¡ebà{H«$¶m H$m ¡ebà{H«$¶m H$m ¡ebà{H«$¶m H$m ¡eb
‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ … EH$ ‘m°S>c Ûmam {H$gr

dñVw ¶m KQ>Zm g§~§Yr {dMmam| H$mo g‘PZm, {Oggo
H$moB© H$m¶© àUmbr ~Z gHo$&

H$ënZm H$aZm …H$ënZm H$aZm …H$ënZm H$aZm …H$ënZm H$aZm …H$ënZm H$aZm … {ZarjU ¶m AZw^d Ho$
AmYma na g§̂ m{dV n[aUm‘m| Ûmam EH$ H$ënZmË‘H$
H$m¶©àUmbr V¡¶ma H$s{OE&

n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm… {ZarjU Ho$ Ûmam {H$gr
KQ>Zm H$m Vm{H©$H$ nÕ{V go {ZîH$f© àmá H$aZo
H$m à¶ËZ H$s{OE&

ídoVm {H$g à¶moJ H$s ¶moOZm ~ZmZm MmhVr
h¡&

ídoVm OmZZm MmhVr h¡ {H$ H$m¡Zgm nona-
Q>m°dob H$m ~«m§S> A{YH$ Ob Ademo{fV H$aoJm&
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BgHo$ {bE CgZo EH$ à¶moJ H$s ¶moOZm ~ZmB©&
{Og‘| {d{^Þ nona Q>m°dbm| Ho$ ~«m§S>²g go Ob
AdemofU H$s j‘Vm XoIr Om gHo$& dh AnZo
{nVm H$mo g~go AÀN>o ~«m§S> H$m nona-Q>m°dob IarXZo
H$mo gcmh Xo ÃN˛oy “{@

ídoVm Zo {H$g Vah à{H«$¶m H$m¡eb H$m Cn¶moJ
{H$¶m?

CgZo VrZ àH$ma Ho$ nona Q>m°dob Ho$ ~«mÊS> MwZo,
CgZo ¶h AZw‘mZ bJm¶m {H$ EH$ ~«m§S> A{YH$
Ob Ademo{fV H$aVm h¡& CgZo {ZåZ MaUm| go
AnZo AZw‘mZ H$s Om±M H$s ¶moOZm ~ZmB©&
• CgZo VrZ ~rH$am| ‘| 1-1 brQ>a Ob S>mbm&
• àË¶oH$ ~rH$a ‘| VrZ {d{^Þ ~«mÊS> dmbo H$mJO

H$mo 10 goHo$ÊS> Ho$ {^Jm¶m&
• Q>m°dob H$mo Ob go {ZH$mbH$a ~rH$a     ™ı 5 ÃzNĘ̂ g

oN˛ ‘| Ob H$mo uT∫åz utÆÁ&
• àË¶oH$ ~rH$a ‘| Ob H$s eof ‘mÌm H$mo ‘múÁ

TÆÁ&

ídoVm Zo n[apñÏV¶m| H$mo {Z¶§{ÌV H$a XoIm {H$
àË¶oH$ ~rH$a ‘| Ob H$s g‘mZ ‘mÌm h¡& CgZo
àË¶oH$ MaU na g‘mZ g‘¶ XoH$a à¶moJ {H$¶m&

H$m¡eb à{H«$¶m…

n[aH$ënZmn[aH$ënZmn[aH$ënZmn[aH$ënZmn[aH$ënZm – g§^m{dV ZVrOo Ho$ ~mao ‘|
ì¶m»¶m H$s{OE&

à¶moJ-¶moOZmà¶moJ-¶moOZmà¶moJ-¶moOZmà¶moJ-¶moOZmà¶moJ-¶moOZm     – ¶mo½¶ CnH$aUm|, [aH$mS>©²g
VWm {díbofUm| Ûmam g§J«{hV àXÎmm| go n[aH$ënZm
H$mo nyU© H$s{OE&

n[apñW{V¶m| H$m {Z¶§ÌU – à¶moJ Ûmam
n[apñW{V¶m| H$mo nhMmZ H$a, CÝh| {Z¶§{ÌV H$a
EH$ {ZpíMV CÔoí¶ H$s àm{á H$s{OE Vm{H$
Ho$db EH$ hr pñW{V H$s Om±M hmo&

grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …

d¡km{ZH$ AnZo H$m¶m] ‘| dmMZ, boIZ VWm A§H$Z H$aVo h¡& do CZ g^r ~mVm| H$mo n‹T>Vo h¡ {OgH$m gå~§Y
CZHo$ ImoO go hmoVm h¡ & FÃu¬L ƒ{rÁuåN˛Áı N˛Áz <ƒ{rÁuåN˛ Δ£tN˛ÁzΔ> N˛Á E•ÆÁÃ “ÁzåÁ \ø∫y “{@ oÁuN˛ ƒz Ã™^

ÃNz˛ uN˛ ƒz MÆÁ ú‰j ∫“z “{@ {ZåZ uΔqm u§ãtÏ EH$ AÀN>o {dkmZ nmR>H$ ~ZZo hoVw ghm¶H$ hmoVo h¢&
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dmMZ go nyd©
• AmnHo$ {ef©H$ Ho$ AZwgma OmZH$mar

H$mo EH${ÌV {H$OrE&
• {dMma H$s{OE : nm[apñW{VH$ V§Ì

Ho$ ̂ mJ H$m¡Z-go h¡§ VWm do {H$g Vah
gw{Z¶mo{OV/ì¶dñWrV h¡§& Bgo OmZZo
H$s Oê$aV h¡&

• eãXH$moe H$mo Xo{IE&
• Amn àË¶oH$ eãX H$m CƒmaU H$a

gHo$ BgH$m Ü¶mZ ah|&
• àË¶oH$ eãX H$mo nm[a^m{fH$ eãXH$moe

‘| Xo{IE&
• Amn ñd¶§ n[a^m{fV H$s{OE, eãX

H$m dm³¶ ‘| à¶moJ H$s{OE Vm{H$
BgH$m AW© àX{e©V hmo gHo$&

• erf©H$ H$mo n{T>E
• {dMma H$s{OE: nm[apñW{VH$s MÆÁ

h¢, ™Ï^z ¶h OmZZm h¡& Bg V§Ì Ho$
{d{^Þ ^mJm| Ho$ ~mao ‘| OmZH$mar
üÁõo N˛∫åy “{@ erf©H$ {d{^Þ
nm[apñW{VH$s V§Ì Ûmam ‘wPo ¶h g§Ho$V
àmá hþE {H$ Bg‘| XmoZm| gOrd VWm
{ZOud KQ>H$ hmo gH$Vo h¢& mMZ H$amMZ H$amMZ H$amMZ H$amMZ H$a

ú‰joz Ã™Æ
àW‘ n[aÀN>oX ‘| ‘w»¶ {dMma Ty>§{T>E&

• gOrd dñVwAm| Ho$ g‘wXm¶ VWm CZH$m √Æƒ“Á∫
EH$ nm[apñW{VH$ V§Ì H$m {Z‘m©U H$aVm h¡&

{ÛVr¶ n[aÀN>oX ‘| ‘w»¶ {dMma H$s àm{á Ho$
{bE g§nyU© OmZH$mar Ty>±{‹T>>E&
• Hw$N> nm[apñWVH$ V§Ìm| ‘| Ho$db Hw$N> hr gOrd

nm¶o OmVo h¡§&

• úÁu∫uÀsuouN˛ \“ÁÂ A{YH$ ñWmZ, ^moOZ VWm
Amdmg àmá h¡ dhm± A{YH$ g§»¶m ‘| gOrd
∫“oo h¢&

• {H$gr n[apñW{VV§Ì Ho$ nm¡Yo Ed§ O§Vw CZH$s àma§{̂ H$
Amdí¶H$VmAm| H$mo V§Ì go àmá H$aVo h¡§&
AmnZo n‹T>H$a ³¶m g‘Pm ¶h Xo{IE&

• {d^mJ g‘má hmoZo Ho$ ~mX àíZm| Ho$ CÎma
Xr{OE&

• ¶{X AmnH$m CÎma ñnîQ> Zht hmo nm ahm hmo Vmo
nwZ… n‹T>H$a CÎma àmá H$s{OE&

AmBE, h‘ {ZåZ Vm{bH$m ‘| {d{^Þ Om{V¶m| H$m {ZarjU H$a|
nm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vw Om{V H$m Zm‘Om{V H$m Zm‘Om{V H$m Zm‘Om{V H$m Zm‘Om{V H$m Zm‘
Flora and Fauna
nm¡Yo Am{H«$S> H$s Om{V¶m±, M§XZ Ho$ no‹S> gmWH$a osÁ

Am¡f{YXm¶H$ nm¡Yo Rauvolfia serpentine
O§Vw ^maVrÆ uÃÊ“ (Indian Lion) bmo‘‹S>r, {g¶ma,

nmS>m, ^maVr¶ eoa, ‘ê$ñWbr¶ {~„r,
hm¶Zm BË¶m{X&
K{‹S>>¶mb, H$Nw>Am, AOJa ham g‘wÐr H$Nw>Am,
‘moa gma§J, no{bH$Z Great Indian horned bill,
(Mm|M) Am{X H$m§Q>oXma ‘wIdmbm OmZda, gwZham
~§Xa, bKwnwÀN> dmZa, {ZbJrar b§Jya, e{‘©bmdmZa

ñWm {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  Endemic Species

uYfi ™ı utQÁL TL üÁmy N˛Á{åÃz “{ ú“YÁuåL EÁ{∫ ƒz N˛“ÁÂ úÁÆz \Áoz “¯?

¶o O§Vw g§gma Ho$ Hw$N> ^mJm| ‘o|
{deofV… nm¶o OmVo h¡§&

Amn Bg VÏ¶ go ^r AdJV hm|Jo
{H$ g§gma Ho$ g^r ^mJm| ‘| H$B© O§Vw
VWm nm¡Yo h¡§& na§Vw Hw$N> nm¡Ym| Ed§
O§VwAmo§ H$s Om{V¶m± Hw$N> ^mJmo§ VH$
hr gr{‘V h¢& do nm¡Yo Ed§ O§Vw {OZH$s
Om{V¶m± Hw$N> ñWm{ZH$ ^mJm| ‘| nmB©
OmVr h¢, do ñWm{ZH$ Om{V¶m ±
(Endemci Species) H$hbmVr h¡&

• h‘mao amÁ¶ ‘| nmB© OmZo dmbr
O§VwAm| Ho$ Zm‘ {b{IE&

• Amn e¶X OmZVo h¡§ {H$ H$m§Jê$
AmñQ> o ´ {b¶m VH$ VWm {H$dr
(Kiwi) Ý¶yOrb¡ÊS> VH$ gr{‘V h¡§&
³¶m Amn Cn¶©wº$ {MÌ ‘| go
^maVr¶ ñWm{ZH$ Om{V¶m| H$mo ~Vm
gH$Vo h§¡& {H$gr AÝ¶ ^maVr¶
ñWm{ZH$ Om{V H$m Zm‘ ~VmBE&

 Amn AnZr nmR>embm-nwñVH$mb¶
    ¶m BÝQ>aZoQ> H$s ghm¶Vm go ¶h
    OmZH$mar üÁõo gH$Vo h¡&

SCERT T
ELA

NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 11

   ƒÁYå Nz̨  ú≈YÁoΩ

AmnZo Omo n‹T>m CgH$m gma {b{IE&

• gmo{ME, n[apñWVrH$ V§Ì Ed§ CgH$s
A§Va{H«$¶mAm| Ho$ ~mao ‘| nyd© ‘| hr
OmZ MwHo$ hmo§&

• ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§… nm[apñW{VH$s
¶h {H$g àH$ma H$m V§Ì h¡? BZ‘|
H$m¡Zgr AÝV{H«©$¶mE± hmoVr h¡?

{MÌ H$m AÜ¶¶Z H$a ì¶m»¶m H$s{OE

• {dMma H$s{OE … {MÌ ‘| H$m¡Z go
àH$ma H$m nm[apñW{VH$s V§Ì {XIm¶m
J¶m h¡&

• V§Ì ‘| {ZOud KQ>H$ ³¶m h¡?

V§Ì ‘| H$m¡Zgo gOrd KQ>H$ Xem©¶o J¶o
h¡§?

{dkmZ Ho$ ~mao ‘| n‹T>Zo go AmnHo$
Ûmam Omo QÁz\ {H$¶o J¶o h¡§, CgHo$ {ZîH$f©
H$mo g‘PZo ‘| ‘XX {‘bVr h¡&

g§Mma Ho$ {bE boIZ
Amn ³¶m grI aho h¡§ BgHo$ ~mao ‘| {bIZo go

AmnH$s OmZH$mar ‘| A{YH$ Z¶r ~mVm| N˛Áz Ow‹S>Zo
‘| Ã“ÁÆoÁ hmoVr h¡ d¡km{ZH$m| Zo CZHo$ emoY H$m¶©
Ed§ Om±M ‘| ³¶m grIm, Æ“ {bIZo go AÝ¶ bmoJm|
H$mo CÝhm|Zo ³¶m H$m¶© {H$¶m g‘PZo ‘| Ã“ÁÆoÁ

hmoVr h¡&
¶{X Amn d¡km{ZH$ Ho$ gX¥í¶ H$m¶© H$aZm

MmhVo hmo Vmo Amn Omo {gI aho h¡ CZ VÏ¶m| H$mo
g‘OZo Ho$ {b¶o {ZåZ {d{Y go {bImoJo&

gyMZm boIZ ‘| gyMZm boIZ ‘| gyMZm boIZ ‘| gyMZm boIZ ‘| gyMZm boIZ ‘| EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@

• AnZo {ZarjU gmam§e VWm {ZîH$f© H$mo
g‘PmBE&

• à¶moJ {H$g Vah H$aoz h¡? AZw{ef©H$ H$mo
nT>H$a ^mJm| H$mo Zm‘m{H$§V {H$OrE&

{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|
• ƒm|å N˛yu\L@

• CXmhaUm| ¶m H$hmZr Ûmam g‘PmBE&
A{^ì¶A{^ì¶A{^ì¶A{^ì¶A{^ì¶uMo$ boIZ ‘|$ boIZ ‘|$ boIZ ‘|$ boIZ ‘|$ boIZ ‘|

• úfiÁz, H${dVmAm| ¶m JrVm| H$mo {b{IE&

CËnmXH$ - - - - - Detritus H$mo ImZo dmbo OrdmUw&
AO¡drH$ KQ>H$$ - - - - - ({ZOud)-bdU, ewÕOb, dm¶w, gy¶© àH$me {‘Å>r BË¶m{X&

³¶m Amn OmZVo hmo? h‘mar ËdMm na     1000 go A{YH$ gyú‘Ord ahVo h¡&
gyú‘Ord-nmR> ‘| Amn BZHo$ {MÌ XoIo h¡& gOrd KQ>H$m| Ho$ g‘wXm¶ ‘| OrdmUw,
H$dH$, AmWm}n‹ÁzS>m VWm {Z{O©d KQ>H$m| ‘| ™¥V nƒMr¶ H$moem¶o, OO, Z‘H$ VWm
VoH$, h‘mam ngrZm dm¶w BË¶m{X gpå‘{bV hmoVo h¢&

h‘ n‹T> MwHo$ h¡
EH$ gOrd g‘wXm¶ AHo$bm Or{dV Zht ah gH$Vm h¡& ¶h EH$ dmVmdaU ‘|

Ohm± Bgo nXmW© VWm COm© àm[á VWm AÝ¶ gOrd H$maH$ àmá hmoVo h¡& gOrd
gåàXm¶ VWm ^m¡{VH$ dmVmdaU EH$ AÝV…{H«$¶m V§Ì H$m {Z‘m©U H$aVo h¡ {Ogo
nm[apñW{VH$s V§Ì (ecosystem) H$hVo h¡§& ¶h H¥${Ì‘, Z¡g{J©H$ AñWm¶r ¶m
ñWm¶r hmo gH$Vm h¡&

EH$ ~‹S>m ~JrMm ¶m O§Jb, O§Jb H$m EH$ N>moQ>m {hñgm ¶m EH$ bH$‹S>>r H$m
bÆ>, {H$gr Vmbm~ H$m {H$Zmam, EH$ Jm±d, EH$ E³do[a¶‘ ¶o g^r EH$ nm[apñW{VH$
V§Ì EH$ àH¥${V H$s {H«$¶mË‘H$ BH$mB© h¡ {OgHo$ gOrd A§V…{H«$¶mE± Amng ‘| VWm
Amgnmg Ho$ ^m¡{VH$ dmVmdaU go H$aVo h¡§& n[a^m{fV H$a gH$Vo h¡§&

(Brochure of cop-11, biodiverssity conference, Hyd, 1-19, Oct 2012)
‘ê$ñWbr¶ nm[apñW{VH$s

bJ^J 17% ^y{‘‘ê$ñWbr¶ h¡ Ohm± na 22 cm go H$‘ dfm© hmoVr h¡ AË¶{YH$
CîUVm (VmnH«$‘) hmoZo go ¶hm± H$s Om{V¶m| ‘| {^ÞVm VWm àmê${nH$Vm hmoVr h¡&
‘ê$ñWbr¶ nm[apñWH$s V§Ì Ho$ {d{^Þ KQ>H$

Coringa nm[apñW{V H$s ‘| ^moOZ Omb

gOrd KQ>H$
CËnmXH$$$$$ - - - - - ‘¡J«yd, ñnm¶amoJm¶am, ¶yp½bZm
Am °grbQ > ¡ [a¶m, harZrbr e ¡ ¡dmZ,
¶ybmo{W«³g BË¶m{X&
Cn^moº$Vm$$$$$ - - - - - {lån, Ho$H$S>m, hmBS´>m,
àmoQ>m oOmoAZ, ‘g}b, e§I, H$Nw>Amo,
S>°’${Z¶m, brittle word, Z{bH$m H$sQ>&
{dKQ>H$ Ord ----- ‘¡J«yd, ñnm¶amoJm¶am,
¶yp½bZm Am°grbQ>¡[a¶m, har Zrbr e¡¡dmZ,
¶ybmo{W«³g BË¶m{X&
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A§H$m| H$m à¶moJA§H$m| H$m à¶moJA§H$m| H$m à¶moJA§H$m| H$m à¶moJA§H$m| H$m à¶moJ

d¡km{ZH$ O~ CZHo$ àXÎmm| H$m g§J«h H$a
àX{e©V H$aVo h¡§ Cg g‘¶ do A§H$mo§ H$m à¶moJ H$aVo
h¡§& ImoO Ho$ n[aUm‘ H$m Xem©åz hoVy A§H$mo H$mo
g‘PZm VWm CZH$m Cn¶moJ H$aZm EH$ à‘wI
H$m¡eb h¡ Omo EH$ d¡km{ZH$ ‘| hmoåm Oê$ar h¡&

¶{X Amn d¡km{ZH$ H$s Vah H$m¶© H$a|Jo Vmo
Amn {ZåZ àH$ma go A§H$mo H$m à¶moJ H$a|Jo&

XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m Interpreting Data:

d¡km{ZH$ CZHo$ Om±M n‹S>Vmb (investigations)
Ho$ {b¶o à¶wº$ XÎmm§em| H$m g§J«h, ì¶dñWmnZ,
àXe©Z VWm ì¶m»¶m H$aVo h¡&

d¡km{ZH$ XÎmm§e H$mo Bg àH$ma àX{e©V H$aVo h¡
{H$ {OgH$m ghm¶Vm go CZH$s ~mVm| H$mo Xÿgao
g‘P gHo$&

Vm{bH$mE±, MmQ>© VWm J«m’$ àX{e©V H$aZo H$m
AÀN>m gmYZ h¡& {Ogo Xÿgao bmoJ AmgmZr go g‘P
gH$Vo h¡&

A§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZ
Using Number Sense

d¡km{ZH$m| H$mo àX{e©V A§H$mo Ho$ kmZ H$mo g‘PZm
AË¶{YH$ Amdí¶H$ h¡& CXm. CÝh| A§H$mo H$s
VwbZm Ed§ H«$‘, J«m’$ ‘| Xem©¶o A§H$mo go VwbZm,
Vmn‘mny ‘| nmR>¶mH$ n‹T>Zm, ‘mnZ Oma ~rH$g©
VWm AÝ¶ CnH$aUmo| ‘| nmR>¶m§H$ n‹T>Zm BË¶m{X&

boIZ ‘| boIZ ‘| boIZ ‘| boIZ ‘| boIZ ‘| üuoúÁtå üuoúÁtå üuoúÁtå üuoúÁtå üuoúÁtå …-…-…-…-…-
• ‘hËdnyU© d¡km{ZH$ KQ>ZmAm| na nÌ {b{IE&
• Amn {dkmZ Ho$ ~mao ‘| ³¶m OmZVo h¡, {bIZo

go AÝ¶ bmoJm| H$mo g‘PÁZo ‘| AmgmZr hmoJr&

‘mnZ (Measuring) :

d¡km{ZH$ {d{^Þ XÎmm§em| H$s ghm¶Vm go {ZíMV
‘mnZ (Accurate) H$aVo h¡, do {d{^Þ ‘mnZ
CnH$aUm| H$m à¶moJ H$aVo h¡& O¡go Vmn‘mnr,
K{S>¶m±, timers (g‘¶‘mnr), g§Ho$V, ñHo$b,
H$‘mZrXma oÏbm, gmYmaU VÏbm, ~rH$g© VWm
Ðd nXmWm] Ho$ ‘mnZ CnH$aU Am{X&
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Jm¶o
¢̂go

~H$ar, JYm, H±Q>

Æmo½¶ d¡km{ZH$m| AnZo J{UV H$m¡eb H$m Cn¶moJ
CZHo$ Ûmam g§J«{hV Ed§ àX{e©V XÎmm§e Ho$ à¶moJ
‘| H$aVo h¡&

AmnH$s nmR>embm H$s à¶moJembm ‘| AmnH$m
d¡km{ZH$ Ho$ gX¥í¶ H$m¶© H$aZo H$s CnbpãX¶m±
àmá hmoJr AmZo dmbo df© amoMH$ ImoOm| Ho$ {b¶o
n[anyU© hm|Jo!

{dkmZ ‘| gwajm {dkmZ ‘| gwajm {dkmZ ‘| gwajm {dkmZ ‘| gwajm {dkmZ ‘| gwajm Safety in science

{dkmZ ‘| QÁzz\ H$m EH$ AbJ hr ‘Om hmoVm h¡
bo{H$Z Amn ¶h {ZpíMV H$a by{OE H$s Amn Cgo
gwa{jV T>§J go H$a|Jo ¶hm± gwajm Ho$ Hw$N> {Z¶‘
~VmFE JE h¡&

1. AmJo H$s gmoM …AmJo H$s gmoM …AmJo H$s gmoM …AmJo H$s gmoM …AmJo H$s gmoM … Om±M Ho$ MaUm| H$m AÜ¶¶Z
H$s{OE {Oggo n[aUm‘ H$mo OmZ gH$Vo h¡&
¶{X H$moB© àíZ hmo Vmo AnZo AÜ¶mnH$ go
ny{N>¶o& BgH$m Ü¶mZ aho {H$ Xem©¶o J¶o g^r
gwajm g§H$oVmo H$mo AmnZo g‘P {b¶m h¡&

2. ì¶dpñWH$ aho …ì¶dpñWH$ aho …ì¶dpñWH$ aho …ì¶dpñWH$ aho …ì¶dpñWH$ aho … H$m¶© ñWmZ ñdÀN> aIo ¶{X
AmnHo$ ~mb bå§z h¡ Vmo CÝh| R>rH$ go ~m§Yo
Vm{H$ à¶moJ H$aVo g‘¶ H${R>ZmB© Z hmo& eQ>©
H$s bå~r ~mh| (Sleeves) hmo Vmo nyN>o H$a|
Omo à¶moJ go Xÿa aho&

3. AmhAmhAmhAmhAmh!     Oops!: ¶Xr Amn Hw$N> ’|$H$Zm ¶m
VmoS>Zm ¶m H$mQ>Zm MmhVo h¡ Vmo AnZo AÜ¶mnH$
H$mo gwMZm Xo&

4. Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE - M≈‘o H$m à¶moJ
Amdí¶H$VmZwgma H$ao, ¶uX Am±Imo ‘| Hw$N> {Jam
hmo Vmo {ejN˛ H$mo Vwa§V gy{MV H$ao &

5. AmnHo$ {eúmH$ H$r AZw‘Vr Ho$ {~Zm à¶moJ Ho$
g‘¶ AZw‘{V Ho$ {~Zm Hw$N> Z ImE å “y úyÆz@

6. {dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo … {dÚwV CnH$aUm| go
gmdYmZr nyd©H$ H$m¶© H$ao& {H$gr õ¬T H$mo
ñdrM~moS>© go Z ItMo&

7. ñdÀN>Vm aIo -ñdÀN>Vm aIo -ñdÀN>Vm aIo -ñdÀN>Vm aIo -ñdÀN>Vm aIo - AnZm H$m¶© hmoZo na à¶moJ
ñWb H$mo nm|N>H$a gm’$ aIo VWm g^r dñVwAm|
H$mo AnZo ñWmZ na aIo& AnZo hmWm| H$mo Ymo¶|&

Ã™ÀÆÁEÁı N˛y ú“YÁå ™ı “y QÁz\ EÁ{∫

EÁuƒ…N˛Á∫Áı N˛Á ∫“ÀÆ “{@ N˛Ázú∫uåN˛Ã Nz˛ u“u¬ÆÁz

Ãzuãb~N˛ uÃÚÁão (Heliocentric Principle) N˛y QÁz\

Ãz ú“¬z ßy úw·ƒy ÃÓÆ| Nz̨  YÁ∫Áı o∫¢˛ úu∫N¿̨™Á N˛∫oy

sy@ eyN˛ GÃy o∫“ ãÆÓbå N˛Áz ΔÁzá N˛ÁÆ|

(Investigation) N˛∫åz Ãz ú“¬z ßy ƒÀoÏLÂ Hú∫ Ãz

úw·ƒy ú∫ uT∫Á N˛∫oy sy@ FÃN˛Á ™o¬§ Æ“ sÁ uN˛

Æz ¬ÁzT ÃÁ™ÁãÆ ¬ÁzTÁı N˛y oÏ¬åÁ ™ız Ã™ÀÆÁEÁı N˛Áz

ú“YÁååz ™ı EuT¿™ sz@ ƒz Få Ã§ Nz̨  §Á∫z ™ı ÜÆÁå Ãz

EÁ{∫ EåÁzQz jÊT Ãz ÃÁıYÁ N˛∫oz sz@
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“™ Ã§ \Áåoz “{ uN˛ EÁƒ≈ÆN˛oÁ EÁuƒ…N˛Á∫

N˛y \ååy “Ázoy “{@ \§ ¬ÁzTÁı N˛Áz LN˛ ÀsÁå Ãz tÓÃ∫z

ÀsÁå ú∫ \¡ty Ãz ú“ÏÂYåz N˛y EÁƒ≈ÆN˛oÁ “ÏF|, o§

ƒÁ“åÁı N˛Á EÁuƒ…N˛Á∫ “ÏEÁ @ eyN˛ GÃy o∫“ EÁ{∫

ßy oz\y Ãz ÆÁfiÁ Nz˛ u¬L “™åz Üƒuå Ãz ßy oz\

Y¬åz ƒÁ¬z \zbuƒ™Áå osÁ ÀúzÃ N¿̨ Á°b N˛Á EÁuƒ…N˛Á∫

uN˛ÆÁ@ (uƒrÁå ™ı “ÏF| üTuo Nz˛ §Á∫z ™ı EÁ{∫ EuáN˛

\Áååz Nz̨  u¬L LN˛ N˛Áz\∫y ̊ Á∫Á u¬uQo <<uƒrÁå N˛Á

Fuo“ÁÃ>> åÁ™N˛ úÏÀoN˛ ™ı tzuQL@)

ƒÀoÏEÁı N˛y QÁz\ ßy LN˛ EåÏN¿˛™ ™ı “ÁzoÁ

“{@ EÁFL tzQz EÁúN˛y ™ÁÂ N{̨ Ãz ßÁz\å §åÁoy “{ EÁ{∫

N{˛Ãz LN˛ N˛Á∫yT∫ ÃÁÆuN˛¬ eyN˛ N˛∫oÁ “{@ tzuQL

N{̨Ãz LN˛ uN˛ÃÁå Qzo ™ı “¬ Y¬ÁoÁ “{@ EÁú Gú∫ÁzMo

Ãßy N˛ÁÆ| ™ı LN úÚuo ÃÓ√ÆƒuÀso üuoøú

(Systematic Pattern) úÁEÁzTz@

EÁúåz Få Ãßy üN˛Á∫Áı ™ı MÆÁ Eƒ¬ÁzN˛å

uN˛ÆÁ, GÃz Ã™Ó“ ™ı YYÁ| N˛yu\L@

úqy EÁ{∫ YÎubÆÁÂ Eúåz V∫ N˛Áz N{̨Ãz ú“YÁåoz

“{? úzg-úÁ{áÁz ™ı  ³¶m| LN˛ uåáÁ|u∫o Ã™Æ ™ı úz

^goz “{? FÃ üN˛Á∫ EÁúNz˛ ut™ÁT ™ı åL-åL ü≈å

Geoz “ÁıTz@ EÁú Eúåz o∫yNz̨  Ãz FåNz̨  G∫ jÓÂjåz N˛Á

üÆÁÃ N˛yu\L@ FÃNz̨  u¬L EÁúN˛Áz LN˛ N¿̨ u™N˛ EåÏN¿̨™

(Sequential Order) N˛Á úÁ¬å N˛∫åÁ “ÁzTÁ@ H¥$n¶m
{ZåZ MaUm| H$mo g‘Pco &
••••• Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Identifying theIdentifying theIdentifying theIdentifying theIdentifying the

problemproblemproblemproblemproblem) :) :) :) :) : EÁFL Eúåz úu∫Ã∫Áı Ãz uN˛Ãy

LN˛ Ã™ÀÆÁ N˛Áz ̨ú“YÁåz@

GtÁ: N˛™∫z ™ı §¡§ N˛Á å“Î \¬åÁ

••••• ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (MakingMakingMakingMakingMaking

HypothesisHypothesisHypothesisHypothesisHypothesis) :) :) :) :) : ú“YÁåz TL Ã™ÀÆÁ N˛Á “¬

uåN˛Á¬åz Nz̨  u¬L N˛F| uƒN˛¡úÁı N˛y ÃÓYy §åÁFL@

GtÁ: °ÆÓ„\ N˛Á ¢z˛¬ “ÁzåÁ, uÀƒY N˛y Ã™ÀÆÁ,

ƒÁÆ∫ N˛y Ã™ÀÆÁ@

••••• ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (CollectingCollectingCollectingCollectingCollecting

InformationInformationInformationInformationInformation) :)  :)  :)  :)  : Ã™ÀÆÁ N˛Á Ã™ÁáÁå

uåN˛Á¬åz Nz˛ u¬L Amdí¶H$ útÁs|, GúN˛∫m,

ÃÓYåÁLÂ, √ÆuMo¶m| go nam‘e© H$ao “nÆÁut N˛Áz
ÃÊT¿u“o N˛yu\L@

GtÁ: bzÀb∫, ÀN¿˛Ó g~ÁFƒ∫, ¬N˛gy N˛y ÀNz˛¬, oÁ∫

uƒ Ï̆o∫Ázáy u¢˛oÁ (Insulation tape) ™z„\ LƒÊ

£¬zg@

••••• üt uƒ≈¬z m (üt uƒ≈¬z m (üt uƒ≈¬z m (üt uƒ≈¬z m (üt uƒ≈¬z m (Data AnalysisData AnalysisData AnalysisData AnalysisData Analysis) :) :) :) :) : üÆÁzT

N˛∫åz Nz˛ u¬L ÃÊT¿u“o ÃÓYåÁEÁı N˛Á EÁÂN˛gÁ

§åÁN˛∫ GÃN˛Á uƒ≈¬z m N˛yu\L@

••••• üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (ExperimentationExperimentationExperimentationExperimentationExperimentation) :) :) :) :) :

Eúåy úu∫N˛¡úåÁEÁı N˛Áz uÃÚ N˛∫åz Nz˛ u¬L

üÆÁzT N˛yu\L@

GtÁ: §¡§ Nz˛ u¢˛¬Á™zãb N˛Á Eƒ¬ÁzN˛å N˛∫z @

••••• úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (Result AnalysisResult AnalysisResult AnalysisResult AnalysisResult Analysis)))))

::::: Eúåz úu∫mÁ™Áı N˛Á uƒ≈¬z m N˛∫Nz̨  Ã™ÀÆÁ N˛Á

“¬ jÓÂjåz Nz̨  u¬L EÁúN˛Áz Eúåz EãÆ úu∫N˛¡úåÁ

N˛Áz üÁ™ÁumN˛ N˛∫åÁ “ÁzTÁ@

GtÁ: §¡§ N˛Á u¢˛¬Á™zãb N˛y uÀsuo N˛Á EXZÁ

∫“åÁ@ oÁz EÁFL E§ °ÆÓ\ N˛Á uå∫yqm N˛∫z@

••••• ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (GeneralizationGeneralizationGeneralizationGeneralizationGeneralization) :) :) :) :) : üÆÁzT

EÁ{∫ FåNz˛ úu∫mÁ™Áı Nz˛ EÁáÁ∫ ú∫ Ã™ÀÆÁ Nz˛

Ã™ÁáÁå N˛Áz Àú…b øú Ãz Ã™^ÁFL@ GtÁ: °ÆÓ„\

Q∫Á§ “Áz TÆÁ “{@ FÃyu¬L §¡§ å“Î \¬ ∫“Á

“{ oÁz “™ı °ÆÓ„\ N˛Áz §t¬åÁ YÁu“L@

Æz ƒ{rÁuåN˛ úÚuo Ãz uN˛Ãy ßy Ã™ÀÆÁ N˛Á

Ã™ÁáÁå uåN˛Á¬åz N˛Á LN˛ ™ÁT| “{ @ EÁú ßy FÃy

üN˛Á∫, N˛ÁzF| Ã™ÀÆÁ N˛Áz YÏå N˛∫ Eúåz EåÏÃÁ∫ FÃN˛Á

Ã™ÁáÁå uåN˛Á¬ ÃN˛oz “{@
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