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"à{VO¡{dH$ Am¡fYo {Xdg|{Xdg {ZH$m_r

hmoV AmhoV H$m?' `m {df`mda AmO _r

~mocUma Amho. doJdoJù`m gd}jUm§À`m

AmYmao OmJ{VH$ Amamo½` g§KQ>ZoZo V`ma

Ho$coë`m AhdmcmV Z_yX Ho$co Amho H$s

AZoH$ àH$maÀ`m g§gJ©OÝ` OrdmUy§_Ü`o

à{VO¡{dH$ Am¡fYm§Zm à{VamoY (Antibiotic

resistance) {Z_m©U hmoV Amho Am{U hr

qMVmOZH$ ~m~ Amho. _r nwT>rc VrZ

_wÚm§À`m AmYmao ~mocUma Amho. gwédmVrcm

AmnU OrdmUy§Mo OrdZMH«$, à{VO¡{dHo$

H$er V`ma hmoVmV Am{U OrdmUy§da H$gm

n[aUm_ H$aVmV øm~Ôc WmoS>rer _m{hVr

KoD$. _mÜ`_m§Zr à{VamoYH$ OrdmU§yMo "gwna

~J' Ago Zm_H$aU Ho$cò . øm gwna ~JMm

Amnë`m g§X^m©V Agcocm AW©, _mÜ`_m§Zr

a§Jdcoco {MÌ Am{U dmñVd `mVcm \$aH$

Ë`mZ §Va g_OyZ KoD$ Am{U eodQ>r

à{VO¡{dH$m§Mo g§emoYZ, CËnmXZ Am{U IaoXr

{dH«$s H$aUmè`m JQ>m§Mo gm_m{OH$ Am{U

Am{W ©H $ J w §VmJ w §V r {hVg §~ §Y `m §M o

^{dî`mVrc {MÌ Am{U g_mO{hVmÀ`m

Ñï>rZo øm gd© Jmoï>t~Ôc OZOmJ¥Vr Am{U

Iwcr MMm© H$m Pmcr nm{hOo ho nmhÿ.

gwédmVrcm AmnU OrdmUy§_yio AmOma

H$gm hmoVmo? à{VO¡{dHo$ H$er V`ma hmoVmV

Am{U Vr OrdmUy§da H$gm n[aUm_ H$aVmV

Vo nmhÿ.

OrdmUy _wimV earamV àdoe H$m

H$aVmV? Va OrdmUy§Zm OmñV D$O}Mr JaO

AgVo åhUyZ. g_Om Vwåhmcm EImXm H$mQ>m

Q>moMcm Va Ë`mÀ`m Q>moH$mda Agcoco

à{VO¡{dHo$ {Xdg|{Xdg {ZH$m_r

hmoV AmhoV H$m`?

coIH$ : gË`{OV aW · AZwdmX : d¡emcr S>m|Jao

emór` n[a^mfm AJXr _mV¥^mfoVyZ Agcr Var gm_mÝ` cmoH$m§Zm g_OV Zmhr. {H$Ë`oH$Xm A{VewÕ

eãX dmnaco Va {Zåå`mhÿZ A{YH$ cmoH$m§Zm Vo g_OUma ZmhrV, Ago cjmV `oB©c {VWo _r B§J«Or eãX

dmnaco AmhoV. BWo B§J«Orcm _hÎd XoÊ`mMm _wÔm ZgyZ {df` g_OUo _hÎdmMo _mZco Amho.
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4-5 OrdmUy ËdMoVyZ earamV àdoe

H$aVmV. earamV ËdMoImcr _m oR>çm

à_mUmV ½cwH$moOgh BVa eH©$am, à{WZo,

Ma~r AgVmV. ho gd© nXmW© Jw§VmJ§wVrÀ`m

O¡{dH$ aoUy§nmgyZ ~Zcoco AgVmV. Am{U

Ë`m§À`m {dKQ>Zm_wio _moR>çm à_mUmV D$Om©

{Z_m©U hmoVo. hrM D$Om© OrdmUy§Zm Ë`m§À`m

dmT>rgmR>r CncãY hmoVo. hr D$Om© dmnê$Z

noer {d^mOZmZo OrdmUy§Mr g§»`m dmT>m`cm

cmJV o . gmhm{OH$ earamV AgUo

OrdmUy §gmR>r \$m`Xoera AgV§. EH$m

OrdmUyMm AmH$ma Oo_Vo_ 1-2 _m`H«$mo_rQ>a

(_rQ>aMm hOmamdm ^mJ) AgVmo. Vwåhmcm

dmQ>oc "EdT>mgm Ord ImD$Z ImD$Z {H$Vr

ImUma' "nU EH$m OrdmUyMo {d^mOZ hmoD$Z

àË òH$ 20 {_{ZQ>mcm 2 hmoVmV. øm JVrZo

40 {_{ZQ>mcm 4 Am{U 60 {_{ZQ>mV 8.

AOyZhr hr g§»`m Vwåhmcm \$ma _moR>r dmQ>Uma

Zmhr. nU ømM nQ>rV Vo dmT>V am{hco Va

7-8 VmgmV earamV _mdUma ZmhrV BVH$s

OrdmUy§Mr g§»`m hmoB©c. hr g§»`m dmT>U§

åhUOoM Ë`m§Mr gm_y{hH$ ŷH$hr dmT>Vo.

Ë`m_wio Vo earamVrc nXmW© VodT>çm OmñV

à_mUmV dmnaVmV Am{U Ad`dmV dgmhV

H$ê$Z {VWë`m noetÀ`m H$m`m©V {~KmS>

{Z_m©U H$aVmV. `H¥$VmV Agco Va

`H¥$VmÀ`m H$m`m©V AS>Wim hmoVmo Am{U

\w$ß\w$gmV AgVrc Va Ë`m§M§ H$m_ ZrQ>

hmoUma Zmhr. ̀ mcmM AmnU Ë`m Ad`dmcm

OrdmUy g§gJ© Pmcm Ag§ åhUVmo.

ømda Cnm` H$m`? hOmamo cmImo

dfmªÀ`m O¡d{dH$mgmVyZ Amnë`mcm A§J ŷV

Aer ̀ §ÌUm, à{VH$maj_Vm {_imcr Amho.

`m j_Vo_wio OrdmUy AmoiIco OmVmV.

Ë`m§À`m{dê$Õ H$moUVr ẁÕZrVr dmnam`Mr

ho R>adco OmVo Am{U Ë`m§Zm Zï> Ho$co OmVo.

Va _J hr j_Vm nwaoer ZgVo H$m? Am¡fYo

H$emgmR>r cmJVmV? O¡d{dH$mg Am{U

gm_m{OH$, gm§ñH¥${VH$ {dH$mgmV EH$

_hÎdmMm \$aH$ AgVmo. O¡d{dH$mg à{H«$ òV

à{VO¡{dHo$ O§Vyda h„m H$aVmV Ë`m noerVrc OmJm

noer{^{ÎmH$m

S>rEZE

am`~mogmoåg
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EImÚm ì`º$sÀ`m {Od§V amhÊ`mnojm àOmVr

{Q>Hy$Z amhÊ`mcm _hÎd AgVo. CXm. g_Om

100 OUm§Zm EImÚm OrdmUyMm g§gJ© Pmcm

Am{U Ë`mVco 20-30 _¥Ë ỳ nmdco Var

Cacoco Oo 70 OU AmhoV Vo Ë`m§À`m

à{VH$maj_Vo_ wio {Od§V amhVrc d

_mZdOmV {Q >H y $Z amhrc. åhUOo

O¡d{dH$mgmMm g§»`memómVrc eŠ`VoÀ`m

Ñï>rZo {dMma Ho$cm Va 20-30 OUm§À`m

_¥Ë`ycm \$mago _hÎd Zmhr`o. gm_m{OH$

Ñï>rZo {dMma Ho$cm Va Ë`m 20-30

OUm§À`mhr Am ẁî`mcm _moc AgVo. Am{U

Vohr øm g§gJ©nmgyZ dmMmdoV åhUyZ AmnU

à{VO¡{dH$m§Mo emoY cmdVmo.

n«{VO¡{dHo$ åhUOo H$m`?

AcoŠPm§S>a âcoq_J ̀ m emókmZo no{Z{gcrZ

`m à{VO¡{dH$mMm emoY cmdcm. Vmo H$gm

cmdcm `mg§~§Yr EH$ X§VH$Wm gm§{JVcr

OmVo. EH$Xm OrdmUyg§dY©ZmMo _mÜ`_

Agcocr S>~r MwHy$Z CKS>r am{hcr Am{U

Ë`m CKS>çm S>~rV Hw$R>ë`mVar ~waerMo

~rOmUy nS>co. Ë`m _mÜ`_mda Ooìhm ~waer

dmT>cr Voìhm Ago {XgyZ Amco H$s ~waerÀ`m

dgmhVrÀ`m ^modVr OrdmUy§Mr dmT> Pmcr

ZìhVr. âcoq_J Am{U Ë`m§Mm ghmæ`H$

âcmoar `m§Zm dmQ>co H$s, ~waer H$mhrVar

amgm`{ZH$ nXmW© V`ma H$aV Agmdr,

Ë`m_wio OrdmUy _aV AgmdoV. Ë`m ~waerMo

Zmd no{Z{gcr`_ hmoVo. {VÀ`mnmgyZ OrdmUy

Zï> H$aUmao Oo agm`Z {_idÊ`mV Amco

Ë`mcm no{Z{gcrZ Ago Zmd {Xco Joco.

no{Z{g{cZZ§Va doJdoJù`m àH$maÀ`m

~waetnmgyZ AZoH$ à{VO¡{dHo$ V`ma H$aÊ`mV

Amcr.

~waer Am{U OrdmUy§Mr cT>mB©

hr ~waer à{VO¡{dH$ nXmW© V`ma H$aVo Vmo

H$mhr Amnë`mgmR>r Z¸$sM ~ZdV Zmhr!

_J H$emgmR>r ~a §? n`m ©daUm_Ü`o

doJdoJù`m n[ag§ñWm AgVmV. EImÚm

N > m o Q >çmí`m n[ag §ñW oV gOrdm §À`m

doJdoJù`m àOmVr EH$Ì Zm§XV AgVmV.

Ë`m EH$_oH$s¨gh AJXr JwÊ`mJmoqdXmZoM

Zm §XVmV Ago Zmhr Va H$mhr doim

\$º$ EH$Ì gmo~V OJVmV. AemM EH$m

n[ag§ñWoV ~waer Am{U OrdmUy EH$Ì amhVmV.

Amnë`mcm dmT>Ê`mgmR>r OmJm {_imdr

`mgmR>r ~waer à{VO¡{dH$ V`ma H$ê$Z

AmOw~mOyMo OrdmUy Zï> H$aVo. hOmamo

dfmªnmgyZ ~waer Am{U OrdmUy§Mm hm cT>m

MmcyM Amho. n«{VO¡{dH$m§_wio _moR>çm

à_mUmda OrdmUy _maco Joco Va Ë`m
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hëë`mVyZ Oo dmMVmV Ë`m§À`mda ApñVËd

{Q>H$dyZ R>odÊ`mMm X~md dmT>Vmo Am{U

Ë`m_wio Ë`m§À`m_Ü ò à{VO¡{dH$m§Zm à{VamoY

j_Vm {Z_m©U hmoVo. åhUOoM à{VO¡{dH$m§Zm

à{VamoY hm H$mhr ZdrZ emoY Zmhr ò, Va

XmoZ àOmVt_Yë`m OJÊ`mÀ`m g§Kfm©Mm

VmUm~mUm Amho. Am{U Vr gVV KS>V

AgUmar KQ>Zm Amho.

à{VamoYH$ OrdmUy H$go ngaVmV?

EImÚm ZXrÀ`m àdmhmH$S>o ZrQ> cj XoD$Z

nmhrco Va {Xgoc H$s {VMm _Ycm _w»`

àdmh doJmZo dmhV AgVmo. nU H$mR>mcJV

nmUr g§W AgVo OUy Ë`m§À`m_Ü`o EH$

gr_maofm AgVo. doJmZo dmhUmè`m nmÊ`mVco

OrdmUy Am{U g§W nmÊ`mVco OrdmUy øm§Mm

nañnam§er H$mhrhr g§~§Y ZgVmo. Ë`m§À`m

n[ag§ñWm nyU©nUo doJù`m AgVmV. ~waer

Am{U OrdmUy øm§À`m g§Kfm©VyZ {Od§V

am{hcocm à{Vam oYr OrdmUy Oa Ë`m

n[ag §ñW oVM am{hcm Am{U X þgè`m

{R>H$mUÀ`m OrdmUyÀ`m g§nH$m©V Amcm Zmhr

Va BVa {R>H$mUMo OrdmUy à{VO¡{dH$m§Zm

g§doXZercM amhVmV. åhUOoM ~waer Am{U

OrdmUy§Mm g§Kf© Á`m n[ag§ñWoV hmoVmo Ë`m

n[ag§ñWoV OrdmUy§Mm n«{VamoY _`m©{XV amhVmo.

âcoq_J Am{U âcmoar `m§Zr earamV g§gJ©

H$aUmè`m na§Vw ~waergmo~V H$mhrM g§~§Y

Z Amcoë`m OrdmUygmR>r no{Z{gcrZ

à{VO¡{dH$ dmnaco. Ë`m_wio øm OrdmUy§_Ü ò

no{Z{gcrZcm à{VamoY ZìhVm.

Joë`m 70-80 dfmª_Ü`o AmnU

doJdoJù`m ~waernmgyZ à{VO¡{dHo$ V`ma

H$ê$Z Ë`m§Mm dmna g§gJm©cm H$maUr^yV

R>aUmè`m AZoH$ OrdmUy§{déÕ Ho$cm. nU

Joë`m H$mhr dfmª_Ü ò Ë`m§À`m A{Vdmnam_wio

à{VamoYH$ OrdmUy H$go ngaVmV?
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OrdmUy§À`m àOmVr Va Zï> Pmë`m nU

Ë`mVyZhr Oo H$mhr WmoS>o dmMco Ë`m§À`mda

àOmVr {Od§V amhÊ`mgmR>r X~md dmT>cm

Am{U Ë`m§À`m_Ü ò à{VO¡{dH$m§Zm à{VamoY

{Z_m©U Pmcm.

ho à{VO¡{dH$ à{VamoYr OrdmUy gdm©V

AmYr Hw$R>o gmnS>VmV? Va hm°pñnQ>c_Ü ò.

hm°pñnQ>c_Ü`o AmOmar _mUgmcm XmIc

Ho$co OmVo, H$mhr doim H$mhr AmR>dS>o,

_{hZo {VWo dm°S>© / Am`.gr. ỳ. _Ü ò R>odco

OmVo. {H$Ë òH$m§Zm OI_m AgVmV. S´>oqgJ

H$aVmZm Ë`m CKS>çm nS>VmV. OI_m§_Ü ò

g§gJ© hmoD$ Z`o åhUyZ à{VO¡{dHo$ {Xcr

OmVmV. hm°pñnQ>cÀ`m dmVmdaUmV AmYrM

g§gJ©OÝ` OrdmUy _moR>çm à_mUmV AgVmV.

à{VO¡{dH$m§_wio Vo _macohr OmVmV nU Ë`mVyZ

Oo dmMVmV Ë`m§À`m_Ü ò _moR>çm à_mUmda

à{VO¡{dH$m§Zm à{VamoY {XgyZ òVmo. Joë`m

AZoH$ dfm©nmgyZ ho _mhrV Amho H$s

hm°pñnQ>cO{ZV g§gJm©cm (ZmogmoH$mo{_Ac

BÝ\o$ŠeZ) H$maUr ŷV R>aUmè`m OrdmUy§_Ü ò

à{VO¡{dH$m§Zm à{VamoY _moR>çm à_mUmV

AgVmo. BVHo$M Zmhr Va "AmOmar _mUgmcm

eŠ` {VVŠ`m cdH$a Kar nmR>dm,' Ago

d¡ÚH$s` Aä`mgH«$_mVhr {eH$dco OmVo.

nU `m_wio Agohr hmoVo H$s AmOmar

_mUgmgmo~V à{VamoYr OrdmUy Ë`mÀ`m

AmOy~mOycm, g_mOmV ngacm OmVmo. BWoM

Ordemó Am{U gm_m{OH$, Am{W©H$

ì`dñWm§Mm nañnag§~§Y òVmo. Ë`m§À`mH$S>o

Xþc©j H$ê$Z MmcUma Zmhr.

à{VamoYmMr §̀ÌUm H$er V`ma hmoVo?

OrdmUy §_Yrc à{VO¡{dH$m §Zm {dam oY

H$aÊ`mMr §̀ÌUm 4 àH$mao H$m_ H$aVo. EH$

åhUOo OrdmUynoer ñdV:_Ü òM n§nmgmaIr

`§ÌUm V`ma H$aVmV. à{VO¡{dH$ Ooìhm

OrdmUynoerV àdoe H$aVo Voìhm hr §̀ÌUm

Ë`mcm ~mhoa T>H$cyZ XoVo. Xþgao åhUOo

à{VO¡{dH$ Am ¡fY OrdmUyÀ`m Á`m

O¡dà{H«$ òda n[aUm_ H$aVo Ë`m à{H«$ òVM

OrdmUynoerH$Sy>Z WmoS>mgm ~Xc KS>dcm

à{VO¡{dH$m§Zm à{VamoY H$gm {Z_m©U hmoVmo?

OrdmUy§Mr OmñV
g§»`m Ë`mVrc H$mhr

à{VO¡{dH$m§Zm
à{VamoYH$

à{VO¡{dHo$ amoJ {Z_m©U
H$aUmè`m OrdmUy§~amo~aM

Mm§Jë`m OrdmUy§Zmhr
_maVmV.

à{VamoYH$ OrdmUy§Zm
dmT>Ê`mgmR>r AZwHy$c
pñWVr {Z_m©U hmoVo.

OrdmUy Ë`m§Mm Am¡fY
à{VamoY BVa OrdmUy§_Ü`o

ngadVmV.



e¡j{UH$ g§X^©   A§H$ - 103 9

OmVmo. `m XmoÝhr §̀ÌUm AmnU g{dñVa

g_OmdyZ KoD$. OrdmUy§_Ü ò XmoZ doJdoJù`m

àH$maMo AZwd§{eH$ KQ>H$ (S>r.EZ.E)

AgVmV. Ooìhm Ë`mMo {d^mOZ hmoVo Voìhm

àË`oH$ {d^m{OV OrdmUy noer_Ü`o ho

AZwd§{eH$ KQ>H$hr g§H«${_V hmoVmV. øm

AZwd§{eH$ KQ>H$m§_Ü`o ~Xc hmoVmo d

OrdmUynoer EImÚm n§nmgÑí` H$m_ H$aVo

qH$dm O¡dà{H« $` o_Ü`o ^mJ KoUmè`m

{dV§MH$m_Ü`o ~Xc KS>dVo. `m{edm`

OrdmUynoerÀ`m H|$ÐH$m_Ü ò Zgcocm EH$

doJù`mM àH$maMm S>rEZE OrdmUy_Ü`o

AgVmo. Ë`mcm (Plasmid) "ßcmpñ_S>>'

åhUVmV. OrdmUy EH$_oH$m§V ̀ m ßcmpñ_S>Mr

XodmUKodmU H$aVmV. ßcmpñ_S>_Ü òoM Oa

à{VO¡{dH$m§Mo nMZ qH$dm {dKQ>Z H$aUmao

à{WZ Agoc Va Ë`m_wiohr OrdmUy

à{VO¡{dH$ à{VamoYr hmoVmo. n{hë`m àH$mamV

S>rEZEMo g§H«$_U \$º$ Ë`m àOmVrÀ`mM

OrdmUy_Ü ò hmoVo. {df_Ádamcm H$maUr ŷV

R>aUmè`m "gmë_m oZ ocm Q >m`\$s' øm

OrdmUyÀ`m JwUgyÌm§_Ü ò ~Xc KS>yZ Amcm

Va Vmo gmë_moZocm Q>m`\$s øm àOmVrnwaVmM

_`m©{XV Agoc. nU gmë_moZocm Q>m`\$s

OrdmU y ñ` yS > m o_m oZ mg àOmVrÀ`m

OrdmUy~amo~ahr ßcmpñ_S> `m KQ>H$mMr

XodmUKodmU H$ê$ eH$Vmo. `m àH$maÀ`m

XodmUKodmUrcm g_m§Va XodmUKodmU

(Horizontal exchange) åhUVmV. g_m§Va

JwUgyÌ ~Xcm~XcrÛmao OrdmUy à{VO¡{dH$

{damoYr JwUgyÌm§Mr XodmUKodmU H$aVmV.

`m d¡{eîQ>çnyU© à{H«$`o_wio OrdmUy§À`m

d oJd oJù`m àOmVt_Ü` o EH$ mM

à{VO¡{dH$m{dê$Õ à{VamoY {XgyZ òVmo. ho

dmñVd Amho nU Iam àý Va nwT>oM Amho.

à{VO¡{dH$m§Zm hmoUmam à{VamoY ngadm`cm

H$maUr ŷV hmoUmar ì`dñWm H$moUr ~Zdcr?

Am{U Ë`mMo CÎma Amho. "AmnUM ~Zdcr'.

da C„oI Ho$ë`mà_mUo hm°pñnQ>ëgnmgyZ ̀ mMr

g wédmV hm oV o . H$mhr dfm ªn ydun` ªV

à{VO¡{dH$m§Mm à{VamoY _`m©{XV ñdénmV

hmoVm. `m àýmZo J§̂ ra ñdén YmaU Ho$co

ZìhVo.

à{VO¡{dH$m§Zm hmoUmè`m à{VamoYmMo

Xþgao H$maUhr S>m°ŠQ>a ZmhrV Va AmnUM

AmhmoV ! H$go Vo nmhÿ. gmYmgm gXu,

ImoH$cm Pmcm H$s AmnUM {dMma H$aVmo

à{VO¡{dH$ Am¡fY (antibiotics) KoD$. gXu

IaoVa {dfmUy_wio hmoVo, OrdmUw§_yio Zmhr,

nU ZmH$ Oam Jim`cm cmJco H$s H$mhr

cmoH$ Am¡fYmÀ`m XþH$mZmV Ymd KoVmV Am{U

{gàmoâcm°ŠgMr EH$ pñQ´>n KoD$Z `oVmV.

1-2 Jmoù`m KoVë`m H$s ~ao dmQ>Vo _J

åhUVmV, ""`m C>acoë`m Jmoù`m R>odyZ XoD$,

doi nS>cr Va Amnë`m qnQy>cm Cn`moJr

nS>Vrc.'' Iao Va {gàmoâcm°Šg Jmoù`m

H$_rV H$_r 5-6 {Xdg Im`À`m AgVmV

nU XmoZM {Xdg KoD$Z ~§X Ho$ë`m Va H$m`
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hmoVo? Oo OrdmUy Vw_À`m Amgnmg AgVmV,

Ë`m§À`mda Vwåhr H$_r _mÌoV `m Am¡fYmMm

_mam H$aVm. hr _mÌm OrdmUy§Zm _maÊ`mgmR>r

Va nwaoer ZgVo nU àOmVr dmMdÊ`mMm

X~md {Z_m©U H$am`cm nwaoer AgVo. Ë`m_wio

à{VamoYr OrdmUy§Mr g§»`m dmT>Vo. Amnë`m

~oO~m~XmanUm_wio ho KSy>Z òVo. OmJ{VH$

Amamo½` g§KQ>ZoÀ`m (WHO) Ahdmcm§_Ü ò

{H$Ë òH$Xm Z_yX Ho$cò  H$s {H$VrVar Xoem§_Ü ò

S>m°ŠQ>am§À`m {MÇ>r{edm` WoQ> Am¡fYm§À`m

XþH$mZm§_YyZ à{VO¡{dHo$ IaoXr Ho$cr OmVmV.

Am{U Ë`m_wio OrdmUy§_Ü`o à{VO¡{dH$

à{VamoY {Z_m©U hmoVmo.

Ý ỳ Xoëhr ~rQ>m c°ŠQ>o_oO

2-3 dfmªnydu {X„rÀ`m gm§S>nmÊ`mMo Z_wZo

VnmgÊ`mV Amco hmoVo. Ë`m_Ü ò Oo OrdmUy

AmT>ico Ë`m§À`m_Ü`o Ý`y {X„r ~rQ>m

c°ŠQ>o_oO ho à{VamoYmMr §̀ÌUm H$m`m©pÝdV

H$aUmao ZdrZ {dV§MH$ AmT>iyZ Amco. øm

{dV§MH$cm "Ý`y Xoëhr' Ag§ Zmd§ XoD$Z

nmíMmË` Xoe ^maVmda Amamon H$aVmhoV

åhUyZ gaH$macm amJ Amcm. ømVcm

Xoem{^_mZ dJ¡ao ^mJ ~mOycm R>odmdm

cmJoc. hr à{VamoY §̀ÌUm Agcoco OrdmUy

{X„rÀ`m gm§S>nmÊ`mV AmT>iyZ Amco Ë`mH$S>o

X þc©j H$ê$Z MmcUma Zmhr. {edm`

Amnë`m XoemV AZoH$OU S>m°ŠQ>acm Z

XmIdVm WoQ> XþH$mZmVyZ Am¡fY KoVmV `mMo

H$m` H$maU Agoc ̀ mMmhr {dMma H$am`cm

hdm. S>m°ŠQ>aH$S>o OmUo Amnë`mH$S>o ghO

gmono Zmhr ò. XdmImÝ`mV VmgZ²Vmg dmQ>

~Kmdr cmJVo. J§̂ ra AmOma Agoc Va

cmoH$ Vohr H$aVrc EH$ doi! nU {H$aH$moi

AmOmamgmR>r gwÅ>r KoD$Z amoOJma H$emcm

~wS>dm? gaH$mar XdmImZm Agoc Va

AOyZM OmñV JXu! {edm` {VWo Xadoiocm

_mo\$V Am¡fY {_ioc `mMr ImÌr Zmhr.

{VWcm S>m°ŠQ>a {MÇ>r XoD$Z Am¡fYo ~mhoê$Z

IaoXr H$am`cm gm§JUma! ZmhrVar Amnë`mM

n¡em§Zr AmUm`MrV Am¡fYo! _J XdmImÝ`mV

4 Vmg am §J oV KmcdÊ`mn ojm Vm o

H$monè`mdaMm Ho${_ñQ> AmoiIrMm Amho

Ë`mÀ`mH$Sy>Z AmnUM OmD$Z KoD$Z òD$.

Vmo XoB©c {MÇ>r{edm`! `m _mZ{gH$VoMo

CÎma Zm gaH$maH$S>o Amho, Zm OmJ{VH$

Amamo½` g§KQ>ZoH$S>o. `mda Cnm` EH$M H$s

Amnë`m BWcr gaH$mar Amamo½` ì`dñWm

gwYmaUo. Aer ì`dñWm H$s, "S>m°ŠQ>aH$S>o

OmD$Z doi dm`m OmVmo, Cn`moJ H$mhrM

Zmhr åhUyZ Amåhr AmnmncrM Am¡fYo KoVmo'

Ago åhUm`cm H$moUmcmhr g§Yr {_iy Z ò.

ZwgVr ^mfUo H$ê$Z hr ì`dñWm ~XcUma
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Zmhr. cmoH$gh^mJmMr Midi Am{U

{ZdS>UwH$sÀ`m amOH$maUmnmgyZ _wº$ Aer

amOH$s` BÀN>meº$s `m§Mr JaO Amho.

àË`oH$ _wÚmcm Vm§{ÌH$ ~mOy~amo~aM

gm_m{OH$ Am{U Am{W©H$ ~mOyhr AgVo ho

{dgéZ MmcUma Zmhr.

à{VO ¡ {dH$ m §À`m à{Vam oYmÀ`m

g_ñ` ocm gm_m o a o  OmVmZm gaH$mar

Amamo½`ì`dñWm gwYmaUo ho EH$ nmD$c Amho

ho AmnU nm{hco. AmVm Xþgam _wÔm nmhÿ.

àM{cV à{VO¡{dH$m§Zm à{VamoY hmoVmò  Va

_J n`m©`r Zì`m à{VO¡{dH$m§Mm emoY

cmdm`Mm. ho {H$Vr gmono ! nU Ë`m{df`r

~mocÊ`mnydu AmnU gwna~J~Ôc WmoS>r

_m{hVr KoD$. à{VO¡{dH$m§Zm {damoY H$ê$Z

{Od§V amhUmè`m {MdQ> OrdmUycm _mÜ`_m§Zr

gwna ~J Ago Zmd {Xco. gwna ~J åhQ>co

H$s Amnë`m _ZmV ̂ rVrXm`H$ ̂ §̀H$a Aem

OrdmUyMo {MÌ V`ma hmoVo. IaoM gwna ~J

Ago H$mhr AgVo H$m? ho OmUyZ KoÊ`mgmR>r

AmnU WmoS>ogo Ordemó g_OyZ KoD$.

à{VO¡{dH$mcm {damoY H$aÊ`mgmR>r

OrdmUycm ñdV: _Ü ò H$mhr ~Xc H$amdo

cmJVmV. CXm. à{VO¡{dH$mcm ~mhoa

T>H$cUmar n§nmgmaIr {H«$`m qH$dm Ë`mMo

{dKQ>Z H$aoc Ago EImXo {dV§MH$.

à{VO¡{dH$mMm h„m Zgoc Va Ë`mcm Agco

H$mhr CÚmoJ H$amdoM cmJUma ZmhrV. ho

~Xc H$aÊ`mgmR>r àM§S> D$Om© IMu nS>Vo

Am{U Ago A{YH$m{YH$ ~Xc Ho$ë`mZo

OrdmUyMr {Od§V amhÊ`mMr j_Vm {Q>H$dyZ

R>odÊ`mgmR>rMr qH$_V dmT>Vo.

1970À`m XeH$mV _r Ooìhm _o{S>H$c

H$m °c oO_Ü` o {eH$V hm oVm o . V oìhm

Q>m`\$m°B©S>À`m gmë_moZocm Q>m`\$s øm

OrdmU y {dê$Õ Šcm o a m o_m`{gQ > rZ h o

à{VO¡{dH$ dmnaco OmV Ago. øm

Šcmoamo_m`{gQ>rZMm àM§S> dmna Ë`mH$mir

Ho$cm Jocm. BVH$m H$s gmë_moZocm Q>m`\$s

Šcmoamo_m`{gQ>rZ à{VamoYr ~Zcm.

_mÂ`m M.D. À`m Aä`mgH«$_mV

Amåhmcm Ago {eH$dÊ`mV Amco H$s

Q>m`\$m°B©S>gmR>r Šcmoamo_m`{gQ>rZMm \$magm

Cn`moJ hmoV Zmhr, _J S>m°ŠQ>g© BVa

à{VO ¡ {dH o $ dmnê$ cmJc o.

Šcmoamo_m`{gQ>rZMm dmna nyU©nUo ~§X Pmcm.

Joë`m 5-10 dfmªV gmë_moZocm àOmVrÀ`m

à{VamoY MmMUrV Ago AmT>ico Amho H$s

{H$VrVar OrdmUy Šcmoam o_m`{gQ>rZcm

g§doXZerc AmhoV. Ago H$m ~ao Pmco

Agoc? `mMo H$maU Oo OrdmUy à{VamoYr

hmoVo Vo ñdV…_Ü ò gVV ~Xc Ho$ë`mZo Aeº$

Pmco Am{U H$mhr H$mimZ§Va Zï> Pmco nU

g§doXZerc OrdmUy§Mr g§»`m _mÌ dmT>V

am{hcr. ho EH$ {ZgJ©MH«$M Amho. Omon ©̀V

à{VO¡{dH$m§Mm dmna hmoV AgVmo Vmon ©̀V

àOmVr {Q>H$dyZ R>odÊ`mÀ`m X~mdm_wio

à{VO¡{dH$m§Zm à{VamoY Ho$cm OmVmo. hm VmU
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Xÿa Pmcm H$s hm AdamoY H$_r hmoVmo. _J

AmVm Or à{VO¡{dHo$ {ZH$m_r R>aVmhoV

Ë`m§Mm dmna nyU©nUo ~§X H$ê$Z ̂ {dî`mgmR>r

amIyZ R>odVm òVrc Aem àH$maMo H$mhr

gaH$mar Amamo½` YmoaU R>adVm òB©c H$m?

Ago H$mhr à_mUmV H$ê$ eHy$, nU Ë`mcmhr

_`m ©Xm Amh oV. H$maU EH$mM EH$m

à{VO¡{dH$mcm à{VamoY, Ago hmoV Zmhr Va

EH$_oH$m §_Yë`m à{Vam oYr KQ>H$m §À`m

XodmUKodmUr_wio OrdmUy EH$m doir AZoH$

à{VO¡{dH$ à{VamoYr hmoVmV. `mcmM _ëQ>r

S´>J ao{PñQ>Ýg² åhQ>co OmVo. Joë`m 10 EH$

dfmªV j`amoJmÀ`m (Q>r.~r.) OrdmUy§_Ü ò

_ëQ>r S´>J ao{PñQ>Ýg²Mo à_mU dmT>Vo Amho.

n ydu Q > r .~r.gmR > r {Xcr OmUmar

Am`gm o {ZE{PS >, ñQ ´ > o ßQ > m o_ m`{gZ,

n°amg°{c{g{cH$ A°{gS> hr Am¡fYo AmVm

{ZH$m_r R>aV AmhoV.

à{VO¡{dH$ à{VamoYmÀ`m øm g_ñ òda

EH$mM {XeoZo à`ËZ Z H$aVm AZoH$ _mJmªZr

Am{U AZoH$ Q>ßß`m§da Cnm``moOZm H$am`cm

hdr. nyduÀ`m H$mir Ooìhm à{VO¡{dHo$

ZìhVr Voìhm àË`oH$ O§Vwg§gJm©_wio _¥Ë`y

Ago Wm oS > oM hm oV o? Á`m cm oH$m §Mr

à{VH$maeº$s Mm§Jcr hmoVr Vo AmOmam_YyZ

dmMV AgV. à{Vam oYr OrdmU y

à{VO¡{dH$m{déÕ H$m_ H$aVmV. earamÀ`m

à{VH$maeº$s {déÕ Zmhr _J

à{VH$maeº$sMm dmT>dÊ`mÀ`m {XeoZo à`ËZ

H$ê$Z nm{hcm Va! OJ^amV Aem

doJdoJù`m _mJmªda g§emoYZ gwê$ Amho.

Xþgè`m _wÚmda `oÊ`mnydu AmnU

à{VO¡{dHo$ OrdmUy{damoYmV H$go H$m_ H$aVmV

Vo nmhÿ. H$mhr à{VO¡{dHo$ OrdmUyÀ`m

S>rEZEMo {d^mOZ amoIVmV Va H$mhr

OrdmUyÀ`m noer~m§YUrgmR>r cmJUmao à{WZ

~ZdÊ`mnmgyZ amoIVmV. Joë`m 70 dfmª_Ü ò

à{VO¡{dHo$ Á`mda H$m_ H$aVmV Aem

OrdmUy§À`m Mma-nmM O¡dà{H«$`m§Mm emoY

cmdÊ`mV `e Amco Amho. JwJcda emoYco

Va 100-150 à{VO¡{dH$m§Mr `mXr g_moa

`oVo. {dH$s{nS>r`mda øm 100-150

à{VO¡{dH$m§À`m `mXrgh Vr H$moUË`m

O¡dà{H«$ òda H$m_ H$aVmV `mMm EH$ Vº$m

{Xcm Amho. hm Vº$m ZrQ> ~{KVcm Va

cjmV `oB ©c H$s EH$mM àH$maÀ`m

O¡dà{H«$`oda H$m_ H$aUmar 15-20

à{VO¡{dHo$ AmhoV.

OrdmU y §À`m O odT >çm OmñV

OrdZà{H«$`m Amnë`mcm CcJS>V OmVrc

Ë`m à{H«$`m§da H$m_ H$aUmar VodT>r ZdrZ

à{VO¡{dHo$ Amnë`mcm ~ZdVm `oVrc.

à{VH$maj_Vm dmT>dUo Am{U OrdmUy§À`m

OrdZMH « $ mVrc O ¡dà{H « $`m em oY yZ

Ë`m MH « $ m_Ü` o {d{dY Q > ßß`m §da

hñVjon (intervention points) H$aUo

øm g§em oYZmÀ`m Xm oZ {Xem AmnU

~{KVë`m.
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ho g§emoYZ H$moU H$aVo?

AmVm AmnU naV øm g_ñ` oÀ`m

gm_m{OH$-Am{W©H$ _wÚmH$S>o diy. ~hþamḯ>r`

H§$nÝ`m Aem àH$maMo g§emoYZ H$aVmV.

Ë`mM§ noQ>§Q> KoVmV. _J Ë`m Am¡fYm§Mr

qH$_V OmñV R>odVmV. ømV J§_VrMm _wÔm

Agm H$s Á`m O¡dà{H«$`m emoYÊ`mV Amë`m

AmhoV Ë`mM à{H«$`m §da doJdoJù`m

~waetÀ`m àOmVtnmgyZ ZdrZ à{VO¡{dH$m§Mm

emoY cmdÊ`mda _moR>çm à_mUmda ̂ a {Xcm

OmVmo. ømcm H$_r OmoI_rM§ g§emoYZ YmoaU

åhQ>co OmVo. AgoM Xþgao H$_r OmoI_rMo

YmoaU åhUOo àM{cV à{VO¡{dH$mÀ`m

amgm`{ZH$ g§aMZoV WmoS>mgm ~Xc H$ê$Z

Ë`mMr JwUdÎmm dmT>dm`Mr.

da åhQ>ë`mà_mUo à{VH$ma j_Vm

dmT>dUo qH$dm OrdmUy§À`m O¡dà{H«$`m§Mm

emoY cmdUo, Aem OmñV OmoI_rÀ`m

g§emoYZmH$S>o ~hþamï´>r` H§$nÝ`mMm H$c

ZgVmo. _J Aem àH$maM§ g§emoYZ H$moUr

H$am`Mo? gaH$mar n¡gm g§emoYZmgmR>r IM©

H$ê$ Z ò Agm _Vàdmh OJ^amV Amho.

ImOJr gmd©O{ZH$ ^mJrXmar (npãcH$

àm`ìhoQ> nmQ>©Za{en) qH$dm H§$nÝ`m§Zm

g§emoYZmMm R>oH$m XoUo Ago XmoZ n`m©̀  AmhoV.

nU ~hþamï´>r` H§$nÝ`m§_Ü ò H$em àH$maMo

g§emoYZ MmcVo Vo AmnU nm{hco. Ë`m§Zm

_r Xmof XoV Zmhr. H§$nZrMm OmñV \$m`Xm

H$gm hmoB©c Vo nmhUo Ë`m§Mo H$m_M Amho,

boIH$ : gË`{OV aW, amï´>r` à{Vajm{dkmZ `m
g§ñWoV d¡km{ZH$ AmhoV. nwUo ̀ oWyZ E_.~r.~r.Eg.
Am{U _w§~B© ̀ oWyZ E_.S>r. (n°Wmobm°Or) Ho$ë`mZ§Va
~«|S>mBg d `ob `w{Zìh{g©Q>r `oWyZ nmoñQ> S>m°ŠQ>aoQ>
Ho$bo Amho. Jobr Mma XeHo$ à{VH$maH$ eº$s `m
{df`mV g§emoYZ VgoM {dkmZ {ejU Am{U boIZ.
AZwdmX : d¡embr S>m|Jao

ho ì`m»`mZ gË`{OV aW `m§Zr EH$bì`
Ûmam Am`mo{OV OZ{dkmZ ì`m»`mZ _mcoV

14 OyZ 2014 amoOr ñdamO g§ñWmZ,
adtÐ ^dZ, ^monmi `oWo {Xbo hmoVo.

qhXr g§X^© A§H$ 103 _YyZ gm^ma.

Am{U Vo Oo H$aVmV Ë`mMm H$mhrM \$m`Xm

Zmhr Agohr _mPo åhUUo Zmhr. na§Vw VodT>o

nwaogo Zmhr. øm nwT>o OmD$Z A{YH$ H$aÊ`mMr

Or JaO Amho Vo øm H§$nÝ`m H$YrM H$aUma

ZmhrV. _J ho H$moU H$aUma? Vwåhr Amåhr,

gmd©O{ZH$ n¡em§À`m AZwXmZmVyZ MmcUmè`m

gmd©O{ZH$ g§ñWm§_YyZ ho H$am`cm hdo.

à{VO¡{dH$ à{VamoYmÀ`m g_ñ òÀ`m

Vm§{ÌH$ Am{U gm_m{OH$-Am{W©H$ ~mOy§Mr

MMm© AmnU Ho$cr. g_mamon H$aVmZm _r

EdT>oM gm§JoZ H$s, Ogo BVa gm_m{OH$ -

Am{W©H$ g_ñ`m§~Ôc AmnU ~mocVmo VgoM

Vm§{ÌH$ _wÔo, _yc ŷV g§emoYZ, gm_m{OH$

- Am{W©H$ _wÔo øm gd©M Ñï>rZo øm

g_ñ òMmhr ì`mnH$ {dMma ìhm`cm hdm.

gaH$maH$S>o Ë`mg§~§YrÀ`m _mJÊ`m Ho$ë`m

Om`cm hì`mV. Voìhm Hw$R>o Amnë`mcm øm

cT>mB©V WmoS>ogo `e {_ioc !
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H$mim n¡gm åhUOo {hemo~mV Z XmIdcocm n¡gm; Am{U åhUOoM Vmo {_idVmZm

Ë`mdaMm `mo½` Vmo H$a gaH$macm Z XoVm cndyZ dmnacocm n¡gm. hm n¡gm åhUOo g§nÎmrMm

\$º$ EH$ chmZ ^mJ Amho.

dñVwV… "H$mim' hm eãXà`moJ Z dmnaVm AKmo{fV g§nÎmr åhUOo H$mir g§nÎmr

Am{U AKmo{fV n¡gm åhUOo H$mim n¡gm Agm eãXà`moJ dmnacm Va H$mù`m a§JmMr

~XZm_r Q>ioc.

g§nÎmr Am{U n¡gm - g§nÎmr H$_dÊ`mMo _mÜ`_ åhUOo n¡go. CËnÞmMo XmoZ ^mJ

AgVmV.

ZmoQ>m Am{U ~a§M H$mhr !

nydunmgyZM H$mim a§J EH$ Aeŵ  g§Ho$V KoD$Z Amcm Amho. Ë`mÀ`m CcQ>

nm§T>am a§J åhUOo eŵ , Mm§JconUm, ñdÀN> H$ma^ma AemgmR>r AmoiIcm Jocm

Amho. Ë`mVyZM ‘White Paper’  hr g§H$ënZm {Z_m©U Pmcocr {XgVo.

8/11/16 amoOr n§VàYmZ _moXtZr amḯ>mcm CÔoeyZ ̂ mfU Ho$co, Ë`m ̂ mfUmV

500/1000À`m ZmoQ>m McZmVyZ aÔ H$aÊ`mMr KmofUm Ho$cr. H$mù`m n¡emcm

AQ>H$md VgoM ImoQ>çm ZmoQ>m§Mm gwigwimQ> Wm§~dUo ho CÔoe `m_mJo Agë`mMo

gm§{JVco. Ë`m_wio Z¸$s H$mim n¡gm åhUOo H$m` Am{U ~mOmamV {H$Vr H$mim

n¡gm Amho qH$dm Agy eH$Vmo `mMm hm _mJmodm.

CËnÞ

Kmo{fV AKmo{fV

amoI/ñWmda/gmoZo ZmUo/BVa amoI/ñWmda/gmoZo ZmUo/BVa

boIH$ : {Jare JmoIco
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Kmo{fV CËnÞmda AWm©VM H$a cmJy hmoVmo Am{U H$a ^aë`mZ§Va Amnë`m hmVmV

Oo CËnÞ CaVo Vo IM© H$aÊ`mMm Amnë`mcm nyU© A{YH$ma AgVmo. IM© dOm OmVm Or

{e„H$ CaVo {VMo ê$nm§Va g§nÎmr_Ü ò hmoVo. CXm. ñWmda / ~±H$ _wXV R>od / gmoZoZmUo qH$dm

WmoS>çm \$ma à_mUmV hmVmVrc amoH$S>.

AKmo{fV CËnÞmda AWm©VM Hw$R>cmhr H$a ^acocm Zgë`m_wio Ago CËnÞ ghgm

~±Ho$V ^aco OmV Zmhr, amoI ñdê$nmV AgVo. Ë`mVyZM ñWmda _mcmMr IaoXr, gmoZoZmUo,

M¡ZrÀ`m Jmoï>r AWdm {dcmgr Jmoï>tda IM© Aem _mJmªZr amoI a¸$_ g§ndcr OmVo.

{e„H$ a¸$_ _J KamVM/cm°H$a_Ü ò R>odcr OmVo qH$dm ì`dgm`mV Jw§Vdcr OmVo.

Amnë`m XoemV EHy$U AKmo{fV g§nÎmr {H$Vr Amho?

`m ~m~V AMyH$ {ZXmZ H$aUo Iyn AdKS> Amho. gd©_mÝ` {ZîH$f© Oa ~{KVbm Va Ago

gm§JÊ`mV òVo H$s GDP* À`m gw_mao 25-30% BVH$s AKmo{fV g§nÎmr ^maVmV Agy

eH$Vo. VodT>rM ^maVm~mhoa Agy eH$Vo. gZ 2015-16 À`m GDP À`m AmH$S>çmZwgma

hr AKmo{fV g§nÎmr gw_mao 35 Vo 45 bmI H$moQ>r BVH$s Agy eH$Vo.

(GDP gw_mao 141 bmI H$moQ>r Agë`mg AKmo{fV g§nÎmr 25-30% BVH$s

åhUOo 35-45 bmI H$moQ>r Agy eH$Vo.)

`m AKmo{fV g§nÎmr_Ü`o amoI a¸$_ {H$Vr `mMmhr Amnë`mbm A§XmO H$amdm

bmJob. [aPd© ~±Ho$Zo (RBI) Or _m{hVr Omhra Ho$br Amho Ë`mZwgma Ago bjmV òVo H$s

MbZm_Ü ò 500 d 1000 À`m 14.18 bmI H$moQ>r én ò BVŠ`m ZmoQ>m AmhoV.

`m AKmo{fV aH$_on¡H$s OodT>r a¸$_ RBI H$S>o O_m hmoUma Zmhr, VodT>m RBI bm

\$m`Xm hmoUma Amho. åhUOo Or a¸$_ MbZmVyZ ~mX hmoUma VodT>çm aH$_oMr RBIMr

O~m~Xmar (liability) H$_r hmoUma Amho. `mMmhr A§XmO H$amdm bmJUma Amho.

gH$c amï´>r` CËnmXZ (GDP) : 141 cmI H$moQ>r é.

AKmo{fV g§nÎmr : GDP À`m 25-30% : 35-45 cmI H$moQ>r é.

Ë`mn¡H$s amoI a¸$_ : 14.18 cmI H$moQ>r é.

Ë`mn¡H$s ~mX hmoUmar a¸$_ : 20% Yaë`mg : 0.7 Vo 0.8 cmI H$moQ>r é.

25% Yaë`mg : 0.8 Vo 0.9 cmI H$moQ>r é.

30% Yaë`mg : 1 Vo 1.2 cmI H$moQ>r é.

*GDP åhUOo gH$c amï´>r` CËnmXZ
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WmoS>Š`mV : 1 Vo 1.2 cmI H$moQ>r é. BVH$s AKmo{fV a¸$_ ~mX hmoB©c.

EHy$U AKmo{fV g§nÎmrÀ`m à_mUmV (70 cmI H$moQ>r é.) ho à_mU \$mago Zmhr.

`mM g§X^m©V EHy$U ~ZmdQ> McZ 400 H$moQ>r é. Agë`mMm A§XmOhr cjmV

¿`mdm. (Q>mB©åg Am°\$ B§{S>`m, 11.5.2016)

`m gJù`m à{H«$`m_wio Pmcocm \$m`Xm {H$Vr `mMm A§XmO AmnU KoVcm. AmVm

VmoQ>m {H$Vr `mMm A§XmO nmhÿ.

hm A§XmO H$aUo AdKS>M Amho, nU ^maVmÀ`m _mOr AW©_§Í`m§Zr _m§S>cocm hm

A§XmO nmhm. (cmoH$gÎmm, 6 {S>g|~a 2016)

H|$Ðr` AW©ì`dñWm {ZarjU H|$ÐmÀ`m {heo~mZwgma ZmoQ>m aÔ H$aÊ`m_wio 8 Zmoìh|~a

Vo 30 {S>g|~a 2016 `m H$mimV 1.28 cmI H$moQ>r én`m§Mm ^ma nS>Uma Amho.

Ë`mIoarO:

· H$_mdË`m cmoH$m§Zr am§JoV C ô amhÊ`mMr qH$_V - 0.15 cmI H$moQ>r é.

· gaH$ma d [aP©d ~±H$ N>nmB© IM©  - 0.168 cmI H$moQ>r é.

· CÚmoJmVrc hmoUmam VmoQ>m - 0.615 cmI H$moQ>r é.

· ~±H$m§Zm hmoUmam VmoQ>m - 0.351 cmI H$moQ>r é.

AKmo{fV g§nÎmr _yi AW© àdmhmV AmUÊ`mgmR>r AmYr Pmcoco à`ËZ:

Vnerb Omhra Pmcocm dgyc Pmcocm
g§nÎmr ^aUm H$a

VDIS 1997 33339 H$moQ>r é. 9584 H$moQ>r é.

IDS 2016 65250 H$moQ>r é. 24362 H$moQ>r é.

Undisclosed Foreign

Income/Assets scheme 2015 4147 H$moQ>r é. 1244 H$moQ>r é.

A_o[aHo$Vrc ZmoQ>m~§Xr
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`mnydu ^maVmV Pmcoco ZmoQ>m aÔrH$aU

12 OmZodmar 1946 _hm ẁÕm_wio Pmcoë`m McZdmT>rda Cnm` åhUyZ RBI Zo Ho$co.

`mdoir 134.9 H$moQ>rÀ`m ZmoQ>m ~XcyZ {Xë`m Joë`m. d 9.07

H$moQ>rÀ`m ZmoQ>m aÔ / ~mX Pmë`m.

16 OmZodmar 1978 1954 gmcr N>mncoë`m é. 5000 d é. 10,000À`m ZmoQ>m aÔ

Ho$ë`m. ZmoQ>m ~Xcm`cm 3 {Xdg {Xco Joco hmoVo.

`mdoir 1717 H$moQ>r é. ZmoQ>m ~XcyZ {Xë`m, 73.1 H$moQ>r é. aÔ/

~mX Pmco.

`mnydu ^maVm~mhoa Pmcoco ZmoQ> aÔrH$aU

1969 1000 d 10,000 S>m°ca, ẁEgE

(_m{\$`m d S´>½OÀ`m Ìmgmda Cnm`)

1982 KmZm

1984 Zm`Oo[a`m

1991 gmo{dEV ẁ{Z`Z

2010 gmo{dEV ẁ{Z`Z, CÎma H$mo[a`m, qP~mãdo.

2015, 4 OyZ nm{H$ñVmZ : ZmoQ>m ~XcÊ`mg 31.12.2016 n ª̀V AdYr Amho.

WmoS>Š`mV, AmO Mmby Agboë`m ZmoQ>m aÔrH$aUmÀ`m nyU© à{H«$`oMm Amnë`m

AW©ì`dñWoda H$m` Am{U {H$Vr à^md nS>Uma Amho `mMm A§XmO KoÊ`mgmR>r H$mhr

AJXr àmW{_H$ ñdê$nmMr _m{hVr Amnë`mbm òWo CnbãY Ho$br Amho.

coIH$ : {Jare JmoIco, ì`dgm`mZo MmQ>©S©> AH$mC§Q>Q>,  g§X^© g§ñWoMo {dœñV

BVa Xoem§Vrc ZmoQ>~§Xr
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AmnU amoO VrZ doim Var OodVmo. emioV

_ñVr H$aUmar _wbo Va `mnojm OmñV doim

ImV AgVrb. _J Amnbo AÞ Á`m B§YZmZo

Am{U Á`m Mwbrda ~ZVo Ë`mH$So> Vw_Mo

H$Yr bj Jobo Amho H$m? Á`m§Zr ~{KVbo

Zgob Ë`m§Zr Oê$a ̀ m MwbrH$So> ~Km. ehamV

~hþVoH$m§Mo ñd¡nmH$mMo B§YZ åhUOo J°g

(EbnrOr qH$dm Z¡g{J©H$ dm ỳ) AgVmo Am{U

Vmo {Z §̀{ÌVnUo OmiÊ`mgmR>r EH$ bmoI§S>r

eoJS>r (burner) AgVo.

Va JmdmV ~hþVoH$m§H$So>

bmHy$S>\$mQ>çmda ñd¡nmH$

H$aVmV Am{U Ë`mgmR>r

gmYrer _mVrMr Myb

AgVo. eŠ` Pmë`mg ̀ m

XmoÝhr da ñd¡nmH$ hmoVmZm

~Km. `m XmoKmV H$m`

~a§ \$aH$ Agob?

XmoÝhr AmJtÀ`m

a §Jmnmg yZM \$aH$

OmUdm`bm bmJob. ñd §̀nmH$mÀ`m dm ỳMr

Á`moV _§X {Zir AgVo Va MwbrdaMm {dñVd

^S>H$ {ndim AgVmo. XmoÝhr eoJS>çm Mmby

gwÕm doJù`m àH$ma o hm oVrb. noQ>Vr

AmJH$mS>r qH$dm bmB©Q>a Odi Zoë`m jUr

J°g noQ>Vmo. Va bmH$S>mbm noQ>m`bm doi

bmJVmo Am{U Ë`mgmR>r _XV åhUyZ nQ>H$Z

OiUmè`m Jmodè`m qH$dm H$mQ>Š`m bmJVmV.

J°g noQ>m`bm _mÌ Aer H$emMr _XV bmJV

A¸$b Kmbm MwbrV!

boIH$ : gwZrb JmoIbo
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Zmhr. MwbrV bmHy$S> noQ>VmZm gwadmVrbm

Mm§JbmM Yyahr òVmo Am{U Myb noQ>ë`m

Z§Vahr AYyZ _YyZ Yya òV ahmVmo. J°gda

_mÌ Yya Zmdmbm gwÕm ZgVmo.

ñd¡nmH$ hmoVmZm Vwåhr Oa ~maH$mB©Zo

~{KVbo Va Mwbrda dmnabr OmUmar ^m§S>r

~wS>mbm H$mir {XgVrb. nU J°gdaMr ̂ m§S>r

_mÌ H$mir nS>V ZmhrV. Ë`m{edm` noQ>Ë`m

MwbrÀ`m Odi YwamMm EH$ doJim dmghr

òB©b. Zoh_r Myb dmnabr OmVo Ë`m ImobrV

Am{U {deofV… {VWo AgUmè`m H$nS>çm§Zmhr

hm dmg bmJyZ ahmVmo. AgmM dmg

MwbrdaÀ`m AÞmbmhr òVmo. (AÞmMm hm

ñdmX AZoH$m§Zm AmdS>Vmo). Mwbrda ñd¡nmH$

Mmby AgVmZm WmoSo>go Odi OmD$Z ~gm.

MwbrÀ`m AmOy~mOybm Mm§JboM Ja_ hmoVo,

{deofV… CÝhmù`mV Va _m oR >r Myb

Agboë`m ImobrV Ord ZH$mogm hmoB©b.

_mÌ J°gÀ`m Iyn Odi hmV Zobm VaM

hmVmbm CîUVm OmUdob. ̀ mMmM AW© Agm

H$s J°g OiVmZm {_iUmar CîUVm

dmVmdaUmV Z OmVm ^m§S>çmbmM ~arMer

{_iVo. nU MwbrV bmHy$S> OmiyZ {_iUmar

~arM CîUVm AmOy~mOybmM (åhUOo dm`m)

OmVo.

åhUOo ~Km, J°g Am{U bmH$S>mMr

Myb {H$Vr àH$mao doJù`m AmhoV. ÁdmioMm

a§J, noQ>dm`bm bmJUmam doi Am{U

gmononUm, H$mir ^m§S>r, Yya d dmg Am{U

AmOy~mOybm {_iUmar CîUVm BVŠ`m àH$mao

`m XmoZ OiÊ`m_Ü ò \$aH$ Amho. H$m ~a§?

Ë`m_mJrb emó AmnU g_OyZ KoD$. Am{U

`mVbr "Mm§Jbr' Myb Hw$R>Mr Vohr ~Ky.

EImXr Jmoï> OiVo Voìhm {VMo ÁdbZ
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ZrQ>go, nyU© hmoÊ`mgmR>r nwaoem hdoMr (Iao

Va hdoVrb àmUdm ỳMr) JaO AgVo. Ë`mM

à_mUo Vr EH$m R>amdrH$ Vmn_mZmn ª̀V Ja_

ìhm`bm bmJVo. nyU© ÁdbZmgmR>r EdT>oM

nwaogo Zmhr. B§YZmMo aoUy Am{U àmUdm ỳMo

aoUy ̀ m§Mr Mm§Jbr KwgiUhr JaOoMr AgVo.

VaM B§YZmÀ`m àË òH$ aoUyMr àmUdm ỳer

JmR> nSy> eHo$b Am{U Vmo àmUdm ỳ Ë`mbm

Omiy eHo$b. (CXmhaU åhUyZ H$mJXmMm

EH$ VwH$S>m AmJrV nQ>H$Z noQ> KoVmo Am{U

OiyZ OmVmo, nU H$mJXmMm OmS> JÇ>m

AmJrV ZrQ> OiV Zmhr, Am{U Yya òVmo

H$maU JR² >R>çmÀ`m AmVrb ~mOyÀ`m

H$mJXmbm ZrQ> hdm {_iy eH$V Zmhr.)

WmoS>Š`mV Mm§Jë`m ÁdbZmgmR>r nwaogm

àmUdm ỳ, nwaogo Vmn_mZ Am{U ̀ mo½` {_giU

EdT>o bmJVoM. KaÀ`m J°gÀ`m eoJS>rda

ho gJio ì`dpñWV KS>Vo. EH$ Va hm J°g

gmÜ`m {R>UJrÀ`m CîUVoZohr noQ> KoVmo. Xþgao

åhUOo ~Z©aMr aMZm Aer AgVo H$s J°g

OiVmZm eoJS>rÀ`m ^moH$mVyZ Am{U

^moH$m§À`m ~mOyZo Ë`mbm nwaoer hdm {_iV

ahmVo Am{U Ë`mVrb Am°pŠgOZ J°gbm

Mm§Jbm OmiVmo.

nU MwbrV KmVboë`m bmH$S>mMo _mÌ

Ago hmoV Zmhr. EH$ Va OiÊ`mgmR>r bmHy$S>

Mm§JboM Vmnm`bm hdo ({ZXmZ 150 A§e

gopëgAg n ª̀V). Ë`mgmR>r Myb noQ>dVmZm

gwadmVrbm bJoM noQ> KoD$ eH$Vrb Aem

H$mQ>Š`m qH$dm Jmodè`m dmnaVmV. noQ>boë`m

Jmodè`m MwbrVë`m bmH$S>mbm Ja_ H$ê$Z

Ë`mMo dm ỳV énm§Va H$aVmV. _J ̀ m dm ẁê$n

"bmH$S>mbm' nwaogm àmUdm ỳ {_imbm Va

Vo nyU© Oiy eHo$b. nU Amnë`m gmÜ`m,

nma§n[aH$ Mwbr_Ü ò nwaoer hdm gwÕm AmV

òV Zmhr. _J hdm Am{U "bmHy$S>-dm ỳ'

`m§Mr Mm§Jbr KwgiU-{_giU hmoUo XÿaM.

Ë`m_wio nyU© ÁdbZmgmR>r bmJUmè`m {VÝhr

Jmoï>r MwbrV ZrQ> KS>V ZmhrV. _J H$m`

hmoUma? AY©dQ> ÁdbZ.

WmoS>Š`mV J°gÀ`m eoJS>rV nyU© ÁdbZ

Am{U {Zir Á`moV. Va MwbrÀ`m eoJS>rV

AnyU© ÁdbZ Am{U {ndim {dñVd. `m

AnyU© ÁdbZm_wio hmoVo H$m`, bmHy$S> nyU©

OmiyZ OodT>r CîUVm {_im`bm hdr VodT>r

CnbãY hmoV Zmhr, H$mhr dm`m OmVo. hr

D$Om© OmVo Var Hw$R>o? Va `mMo CÎma XS>b`

_Jmer Ho$boë`m MwbrÀ`m dU©ZmV. åhUOoM

{ndir Á`moV, Yya Am{U dmg `m_Ü ò hr

dm`m Jobobr CîUVm àH$Q >hmoVo. H$go Vo

AmVm AmnU ~Ky.

bmHy$S> ho _w»`V… ‘C’, ‘H’  Am{U

‘O’  åhUOoM H$m~©Z, hm`S´>moOZ Am{U

Am°pŠgOZ `m _ybÐì`m§Mo ~Zbobo AgVo.

(`m{edm` BVahr H$mhr Z OiUmar _ybÐì ò

AgVmV, nU Vr \$ma H$_r à_mUmV, Am{U

Vr Z§Va amIoÀ`m énmV {e„H$ amhVmV).

Oa bmH$S>mMo ÁdbZ nyU© Pmbo Va H$m~©Z
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Am{U hm`S ´ > m oOZÀ`m gd © AUy §Mm

Am ° pŠgOZer g §`m oJ hm oD $Z CO
2

(H$m~©ZS>m`Am°ŠgmB©S>) d H
2
O (nmÊ`mMr

dm\$) Ago dm ỳ ~ZVmV. øm amgm`{ZH$

{H«$ òV ~arM CîUVmhr {Z_m©U hmoVo. Ë`m_wio

Vo dm`y VmnVmV, Mm§Jbo 1000 A§e

gopëgAg n`ªV gwÕm; Ë`mdaM Amnbo

AÞ {eOVo. ({ndù`m Á`moVrMo Vmn_mZ

700-800 A§e gopëgAgÀ`m Xaå`mZ

AgVo Va J°gÀ`m {Zù`m Á`m oVrMo

2000A§e gopëgAg n ª̀Vhr Agy eH$Vo.)

nU Ooìhm ÁdbZ nyU© hmoV Zmhr Voìhm

AZoH$ H$m~©Z AUy§À`m  ~m~VrV hr {H«$`m

KS>VM Zmhr. _J hmoVo H$m` H$s Ë`mn¡H$s

H$mhtMm CO (H$m~©Z _moZm°ŠgmB©S>) hmoVmo.

Va H$mhr AUy A{Vgyú_ Aem KZ

nw§OŠ`m§À`m qH$dm H$Um§À`m énmV AmJrVyZ

~mhoa nS>VmV. ho H$U Vmnbobo AgVmV

Am{U Voìhm {ndim àH$me XoVmV (åhUyZM

bmH$S>mÀ`m ÁdmioMm a§J {ndim AgVmo).

AmJrVyZ ~mhoa òD$Z ho H$U ^m§S>çmÀ`m

~wS>mer {MH$Q>VmVM {edm` Ka^ahr

ngaVmV Am{U Vo Jma Pmë`mda H$m~©Z

Agë`m_wio H$mio {XgVmV. Ë`m_wio ^m§S>r

Am{U Mwbr ^modVmbÀ`m q^Vr H$mù`m

hmoVmV. `mbmM AmnU H$mOir, Agohr

åhUVmo.

H$mhr H$m~©Z AUy hm`S´>moOZ Am{U

Am°pŠgOZcm ~amo~a KoD$Z doJdoJir g§̀ wJo

dm ẁê$nmV ~ZdVmV, WmoS>rer Ðdê$nmVhr.

`m g§̀ wJmZm CJ« dmg AgVmo Á`mbm AmnU

MwbrMm dmg åhUVmo. Mwbrda Amnë`mbm

Omo Yya {XgVmo Vmo åhUOo `m dm`w§_Ü`o

AS>H$bobo d Ë`m~amo~a da OmUmao H$mhr

KZ d H$Xm{MV Ðdê$n H$UgwÕm. åhUOoM

`m gJù`m AUy§Mo H$m~©Z S>m`Am°ŠgmB©S>_Ü ò

ê$nm§Va hmoD$Z Or CîUVm ~mhoa nS>br AgVr

VodT>r CîUVm `m Anwè`m ÁdbZm_wio ~mhoa

nSy> eH$V Zmhr. EH$m AWm©Zo hr D$Om©

dm`m OmVo. ~ao Or H$mhr CîUVm ~mhoa

nS>Vo, Ë`mVbr gwÕm \$ma WmoS>r ̂ m§S>çmn ª̀V

nmoMVo. H$maU MwbrMr aMZm {VVH$s Mm§Jbr

ZgVo.

AerM {ndir Á`m oV _oU~Îmr

OiVmZmhr hmoVo. Vwåhr ZrQ> {ZarjU Ho$boV

Va Vwåhmbm _oU~ÎmrÀ`m Á`moVrÀ`m

~mhoaÀ`m H$So>bm Am°pŠgOZ {_imë`m_wio

gyú_ {Zir Á`moV {Xgob nU _w»` Á`moV

{ndir {Xgob. nU Á`moVrda Zo_H$s \w§$H$a

KmVbrV åhUOo _oU~Îmr {dPUma Zmhr

nU Am°pŠgOZ {_iob Va _oU~ÎmrMr

Á`moVhr {Zir hmoB©b! (H$ê$Z Va ~Km...

_JM {dœmg R>odm. Amåhr Ho$bobm à`moJ

https://www.youtube.com/watch?v=

cPgSSLlG7zU ~Km).

WmoS>Š`mV bmHy$S> nyU© Oiy eH$bo

Va Vo H$m~©Z S>m`Am°ŠgmB©S>
 
Am{U nmÊ`mMo

Ja_ dm ỳ XoB©b BVHo$M. nU bmHy$S> nyU© Z
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Oië`m_wio H$m~©ZMr H$mOir, H$m~©Z

_moZm°ŠgmB©S>, CJ« dmgmMo dm ỳ Am{U Yya

EdT>çm gJù`m Jmoï>r hmoVmV. Am{U åhUyZM

J°gÀ`m ~Z©a_Ü ò Ë`mMo ÁdbZ 97% hmoVo

nU MwbrVrb bmH$S>mMo ÁdbZ Oo_Vo_

90% AgVo. hm 7 Q>ŠŠ`mMm \$aH$ H$mhr

\$ma Zmhr nU J§̂ ra Jmoï> åhUOo AnyU©

ÁdbZmVyZ {Z_m©U Pmboë`m darb gd© Jmoï>r

Amamo½`mgmR>r A{Ve` Anm`H$maH$ AmhoV.

Oo H$m~©ZMo gyú_ H$U AmhoV Vo Amnë`m

œmgZ{bHo$V, \w$â\w$gmV OmD$Z ~gVmV

Am{U dfm©Zwdf} Ago KS>bo Va œmgmMo

AZoH$ AmOma {Z_m©U hmoVmV. VrM Jmoï>

YwamVë`m CJ« dmgmÀ`m dm`y§Mr. VgoM

A{O~mV dmg, a§J Zgbobm H$m~©Z

_moZm°ŠgmB©S> hm gwÕm Amamo½`mbm Mm§Jbm

Zmhr. MwbrVbm Yya _m oVrq~X ybmhr

H$maUr ŷV R>aVmo. Am{U ̀ m gd© Anm`H$maH$

Jmoï>tZm ~ir nS>VmV AWm©VM Mwbrg_moa

amoO ~gUmè`m J¥{hUr, Ë`m§À`m ^modVr

IoiUmar N>moQ>r _wbo Am{U KamVM AgUmar

d`ñH$ _§S>ir.

Xþ…ImMr Jmoï> åhUOo AmOÀ`m

^maVmVhr Aem Anm`H$maH$ Mwbrda

amoOMm ñd¡nmH$ hmoUmè`m Kam§Mr g§»`m

H$moQ>t_Ü ò Amho. Am{U Ë`m_wio hmoUmè`m

An_¥Ë`y§Mr g§»`mhr dfm©bm {ZXmZ Xhm

bmI Amho (hmo`, EH$mda ghm eyÝ`).

OmJ{VH$ Amamo½` g§KQ>ZoMo Ago _V Amho.

åhUyZM AOyZ {H$Vrhr Jßnm _maë`m
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boIH$ : gwZrb JmoIbo, Am`.Am`.Q>r., ndB© ̀ oWyZ ~r.Q>oH$ d E_.Q>oH$., A_o[aHo$VyZ _Q>o[a`b gm`Ýg

_Ü`o nrEM.S>r., {WZ {\$ë_ H$moqQ>J _erZ CÚmoJmer g§~{YV hmoVo. gÜ`m ~m`mo_mg noboQ> _erÝg
Am{U ñQ>moìh ~Z{dÊ`mÀ`m CÚmoJmV H$m`©aV AmhoV. 7387007656, snlgokhale@gmail.com

Var AmnU "_hmgÎmm' hmoÊ`mMr ñdßZo

~KÊ`mnmgyZhr Iyn bm§~ AmhmoV. `mgmR>r

erf©H$mV {b{hë`mà_mUo AZoH$m§Zr Amnbr

A¸$b eãXe… "MwbrV' Kmbm`Mr JaO

Amho VaM H$mhr Cnm` bdH$a {ZKob.

`m YwamÀ`m MwbrMo n`m©` AmVm

AmnU ~Ky. Iao Va EbnrOr, Z¡g{J©H$

dm ỳ qH$dm Ë`mMoM EH$ ê$n Agm ~m`moJ°g

hm Amamo½`mÀ`m Ñï>rZo gdm©V Mm§Jbm Cnm`

Amho. nU gdm©V XþJ©_ IoS>çmVë`m gdm©V

eodQ>À`m Kamn`ªV ho nmoMUo AmO Va

Ñï>rnWmVhr Zmhr. _J Vmon ª̀V Xþgam Cnm`

åhUOo ̀ m nma§n[aH$ MwbrM WmoS>çm gwYmê$Z

dmnaUo. ho H$m_ WmoSo>go Mmby AmhoM. AOyZ

EH$ Cnm` åhUOo Mwbrbm hdm òÊ`mgmR>r

Imbr N>moQ>mgm (H$m°åß ỳQ>abm AgVmo Vgm)

n§Im OmoS>Uo. n§»`mÀ`m MwbtZm Img `m

MwbtÀ`m aMZogmR>r AZwê$n Ago {deof

B§YZ dmnaUo, hr Ë`mÀ`m nwT>Mr nm`ar

Amho. ho doJio B§YZ åhUOo B§YZ{dQ>m

({~«Ho$Q²g) qH$dm H«o$Am°Zgma»`m H$m§S>çm

C\©$ noboQ²g. Aer {deof B§YZo eoVmVë`m

dm`m OmUmè`m H$mS>r-H$Mè`m nmgyZhr

~ZdVm ̀ oVmV, Á`m_wio bmHw$S>VmoS>hr dmMVo.

gÜ`m Var noboQ²gda MmbUmè`m n§»`mÀ`m

eoJS>çm hm gdm©V H$_r àXÿfU H$aUmam

n`m©̀  Amho.
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gwadmVrbm AmnU H$mJX/ H$mnS>/ bmHy$S>

Ho$ìhm noQ> KoVo, Ë`m~Ôb nm{hbo hmoVo, Vo

AmR>dVo Zm?

{edm` YmVy§Zm J§O bmJÊ`mgma»`m

Am°pŠgH$aU (oxidation) {H«$`m AmhoVM.

PmS>m§Zr noQ> KoU§, Kamda drO nS>U§,

_oU~Îmr_wio nS>Xm noQ>U§, gmoâ`mda noQ>Vr

{gJmaoQ> nS>U§, H$S>ã`mÀ`m {T>JmOdi

R>odbobm H§$Xrb ^S>H$U§, O§JbmV dUdm

bmJU§... hr gmar CXmhaU§ H$gbr AmhoV?

g{H « $`rH$aU D$O }Mm (Activation

energy) AS>Wim Xÿa Pmbm Am{U

amgm`{ZH$ {H«$`m gwé Pmbr.

`mn ojm N>m oQ > r N>m oQ > r CXmhaUo

Cî_J{VH$sMm Xþgam {Z`_

coIH$ : \«±$H$ c±~Q>© · ê$nm§Va : Zr{c_m ghó~wÕo

^mJ 5

Cî_J{VH$sMm Xþgam {Z`_ {dkmZmV _hÎdmMm _mZcm OmVmo.

ì`dhmamVë`m, amoOÀ`m OJÊ`mVë`m AZoH$ ^m¡{VH$ Jmoï>r H$m KS>VmV

`mMo ñnï>rH$aU `m {Z`_mÀ`m AmYmao H$aVm òVo. åhUyZ hm {Z`_

g_OmdyZ XoUmè`m EH$m coImMm g§{já AZwdmX g§X ©̂_Ü ò H«$_mH«$_mZo

{Xcm hmoVm, Ë`mVcm hm eodQ>Mm ^mJ.

AgVmVM- hË`ma§, §̀Ì J§OU§, {dOoÀ`m

OmoS>Urda Am°pŠgOZMo g§̀ wJ (oxide) V`ma

Pmë`mZ§ Vo VmnyZ {dViU§ B.

H$mhr _moR>r CXmhaUo - Q>çy~-Q>m`a

\$mQ>U§, hm`Ś>m°{bH$ ~«oH$ brH$ hmoU§, ìhmoëQ>oO

dmTy>Z g{H©$Q> OiU§ `m àH$mamV EImÚm

{R>H$mUr gmR>dbobr D$Om© dmhÿZ Joë`mZo

Jm|Yi hmoVmV.

AmUIr _moR>r CXmhaUo - OmoaXma

dmao dmhVmV, dmXi§ hmoVmV, MH«$sdmXi§

`oVmV.

EImÚm diUmda OmoamV OmUmar H$ma

añVm gmoSy>Z ^aH$Q>Vo Am{U H$emda Var

AmXiVo qH$dm XmoZ dmhZ§ AmnQ>VmV. (`mV
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àM§S> à_mUmV J{VO D$Om© gmR>dbobr

AgVo.)

`m àË`oH$ {R>H$mUr EH$m {R>H$mUr

gmR>bobr D$Om© BVaÌ ñWmZm§Va H$aVo Amho.

(Cî_J{VH$sMm Xþgam {Z`_).

AmnQ>Ê`m_wio Oo AnKmV hmoVmV, {VWo

Á`m dñVy AmnQ>VmV, Ë`m§À`m ~mhoa AgUmar

D$Om© {d{eï> n[apñWVrV ̀ m dñVy§_Ü ò àdoe

H$aV o Am{U H$mhr

H$maUm§_wio ñWmZm§Va H$aVo.

åhUOo Ago nmhm H$s,

^yH§$nm_wio EImÚm nwbmMo

Oo Z wH$gmZ hm oV o, Vgo

CîUVo_wio hmoUma Zmhr. dñVy

AmnQ>ë`m_wio _moS>VmV,

Ë`m~Ôb agm`ZVk {dMma

H$aV ZmhrV, H$maU Vr

amgm`{ZH$ à{H«$`m Zmhr.

dñV yM o Am{U {VÀ`m

_m oS >b oë`m ^mJm §M o

amgm`{ZH$ JwUY_© doJio ZmhrV. Ë`m_wio

_moS>VmoS> hr ^m¡{VH$ à{H«$`m Amho.

gyú_ Ñï>rZo nmhVmZm, _moS>VmoS>

Pmboë`m {R>H$mUr Ë`m nXmWm©Mo amgm`{ZH$

~§Y ~Xbbobo AmT>iVrb. _mÌ Ago

~Xbbobo ~§Y AJXr H$_r à_mUmV

AgVrb. åhUyZ Vmo amgm`{ZH$ ~Xb Yabm

OmV Zmhr. _moS>VmoS> Á`m Jmoï>tda Adb§~yZ

AgVo, CXm. dñVy H$er V`ma Ho$br Amho,

{VÀ`m_Yrb Xmof, {VMm AmH$ma, n¥ð>^mJ,

AmH$ma_mZ, dñVy {R>gyi Amho H$m bdMrH$,

Vrda AmKmV H$gm Pmbm B. `m gd© Jmoï>r

_ybV… amgm`{ZH$ ZmhrV.

EImÚm KZ nXmWm©da Vmo VwQ>on`ªV

Omoa bmdbm AgVm, Ë`mMo hmoUmao n[aUm_

AmnU Zm|Xdy eH$Vmo.

AmH¥$Vr _Ü`o A åhUOo nXmWm©da

Greater

A

B

C

Lesser Progress of the event

Eact Solid



26 e¡j{UH$ g§X^©   A§H$ - 103

~mhoê$Z D$Om© {Xë`m{edm` dñVy hbyhr eH$V
Zmhr Am{U hbVr dñVy Wm§~yhr eH$V Zmhr.

bmdbobm Omoa. B åhUOo nXmWm©Mr A§VJ©V

D$Om© (internal energy). C åhUOo AmnU

R>a{dbobr nXmWm ©Mr qH$_V qH$dm

Ano{jcocr j_Vm (human desirability).

Omoa bmdÊ`mAmYr {VÝhr aofm gai

AmS>ì`m AmhoV. Omoa dmT>dm`bm gwadmV

Ho$br, H$s AmYr nXmWm©Mr A§VJ©V D$Om©

dmT>m`bm bmJVo. nXmW© VwQ>Ê`mÀ`m

jUmn ª̀V ~mø OmoamÀ`m à_mUmV A§VJ©V

D$Om©hr dmT>V OmVo. _mÌ VwQ>ë`m jUmbmM

A§VJ©V D$Om© naV n{hë`mBVH$s hmoVo. Or

D$Om© dmT>cr hmoVr, {VMo ñWbm§Va {Z_m©U

Pmboë`m CîUVo_Ü`o Am{U CS>mboë`m

VwH$S>çm§_Ü ò OmUmè`m J{VO D$O}_Ü ò hmoVo.

hr Or Eact Solid Amho, Vr EH$m

narZo agm`Zemóm_Yë`m g{H«$`rH$aU

D$O}à_mUo Amho. g{H«$`rH$aU D$Om©

amgm`{ZH$ {H«$`m gwê$ H$am`bm Amdí`H$

AgVo. VerM Eact Solid hr nXmWm©V

_moS>VmoS> gwê$ H$am`bm Amdí`H$ AgVo.

OdiOdi hr gd© D$Om© nXmWm©À`m hmoUmè`m

VwH$S>çmV J{VO D$O}À`m ê$nmZo dmhÿZ Zobr

OmVo.

C aofm nXmW© VwQ>ë`mjUr Imbr

CVaVo. VwQ>boë`m nXmWm©Mm Cn`moJhr

Amnë`m Ñï>rZo AgmM VËjUr H$_r hmoVmo.

EH$m nXmWm©Mo XmoZ VwH$So> hmoVmZmMr

Zm|X AmH¥$Vr_Ü`o Amho. àË`j _moS>VmoS>

hmoVo, Voìhm XmoZ VwH$So> Pmë`mda KQ>Zm

ghgm Wm§~V ZmhrV. Pmboë`m VwH$S>çm§dahr

Omoa bmJVM amhVmo, Am{U _moS>VmoS> MmbyM

amhVo. 1995 gmbr OnmZ_Yrb H$mo~o òWo
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Omo ^yH§$n Pmbm, Voìhm Va H$m±H«$sQ>À`m

B_maVrgwÕm _moSy >Z nma IS>r BVŠ`m

VwH$S>çmV Ë`m§Mo ê$nm§Va Pmbo hmoVo.

AUy gwQ>o hmoD$Z ~mOycm {ZKÊ`mgmR>r

qH$dm doJù`m ^mfoV _moS>VmoS> / PrO

hmoÊ`mgmR>r {d{eï> D$Om© Eact Solid

cmJVoM. Vr {OVH$s OmñV cmJoc, {VVH$s

PrO H$_r.

AUy§_Yco amgm`{ZH$ ~§Y VwQ>Ê`mcm

d amgm`{ZH$ {H«$`m KSy>Z `oÊ`mcm Omo

{damoY hmoVmo, Ë`mda _mV H$am`cm Or D$Om©

cmJVo, Vr Ea AmnU _mJoM nm{hcr hmoVr.

nXmWm©V H$moUVmhr ~Xc KS>dm`cm hmoUmam

{damoY {H$Vr, ho Ea Am{U Eact Solid

`m§À`mdê$Z Amnë`m cjmV ̀ oVo. amgm`{ZH$

~§Y {H$Vr n o̧$ AmhoV. Ë`mV H$emàH$mao

~Xc hmoVmo Am{X gdm©da Ea Am{U Eact

Solid Adc§~yZ AgVmV.

E§Q´>m°nr åhUOo H$m`?
W_m}S>m`Z°{_Šg qH$dm Cî_J{VH$sMm Xþgam

{Z`_ EH$m doJù`m nÕVrZohr gm§{JVbm

OmVmo :

EImÚm nXmWm©Mo AdH«$__mn Zoh_rM

dmT >V OmV o . Entropy always

increases. Entropy (AdH«$__mn) hr

g§H$ënZm AZoH$ {R>H$mUr dmnacr OmVo.

Ë`mZwgma {VMo _moO_mn AZoH$ àH$mao Ho$co

OmVo. Ë`mn¡H$s EH$ AW© Agm Amho -

nXmWm©Mr Or A§VJ©V D$Om© `m§{ÌH$

~bm_Ü ò ê$nm§Va H$aVm òV Zmhr, {VMo

à_mU. `mMm AW© bmdVmZm, degree of

disorder or randomness in the

system Agm bmdbm OmVmo. Ë`m_wio

Entropy hm eãX disorder qH$dm Jm|Yi

/ ~o{eñV / {dgH$irVnUm / àJ{VamoY

/ {ZînÎmr A{Z{üVVm ̀ mhr AWm©Zo {deofV…

B§J«OrV dmnabm OmVmo. Ë`m_wio Xþgè`m

{Z`_mMm ^bVmM AW© bmdbm OmVmo, Vmo

åhUOo - {ZgJm©V H$mim~amo~a ~o{eñV

dmT>VM OmUma!

AmVm {dkmZmÀ`m Ñï>rZo hm AW©

A{O~mVM ~amo~a Zmhr. H$mhr nwñVH$mV

Vgm N>mnbobm Agbm Var ! H$mhr

àmÜ`mnH$ ({deofV… agm`ZemómMo) Vgm

gm§JV Agbo Var !

AmnU `mAmYr nm{hbo H$s {ZgJm©V

KS>Umè`m ŷH§$n, MH«$sdmXio qH$dm H$mhr

N>moQ>çm Jmoï>r... J§O MT>Uo, Q>çy~ \$mQ>Uo,

g{H©$Q> OiUo... `mgma»`m Jmoï>rV H$m`

KS>bo àË òH$ {R>H$mUr D$O}Mo ê$nm§Va KS>bo.

H$mim~amo~a `m Jmoï>r AmnmoAmn KS>V

ZmhrV.

bmoH$ åhUVmV H$s Amnbo Q>o~b,

Imobr qH$dm Ka `mH$So> Oa bj {Xbo

Zmhr, dma§dma Amdabo Zmhr Va AmnmoAmn

{VWo Z wgVm Jm |Yi hm oVm o . V w_À`m

gXgX²{ddoH$~wÕrbm ñ_ê$Z gm§Jm ~a§,
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_mZdr B{VhmgmV AZoH$ Jmoï>t~Ôc _mUgmcm Amü ©̀ dmQ>V Amco Amho.

Vm§ã`mMm a§J ~XcyZ {hadm H$m hmoVmo, hË`mam§Mr PrO H$m hmoVo, S>m|Jamdê$Z

nmUr, _mVr amoamdV Imcr H$m òVo, _mUgo AmOmar H$m nS>VmV, Ë`m§Mr hmS>o

H$m _moS>VmV, _mUgo H$m _aVmV... `m gJù`m§Mr Ag§»` CÎmao {Xcr Jocr.

Ë`mVcr H$mhr "Zer~', "H$_©' Agcr XoIrc hmoVr. "ho _mÂ`mM dmQ>çmcm

H$m' hr ^mdZm Va ^mfoÀ`m emoYmÀ`mhr AmYrMr Agmdr. AmOhr EImÚm

g§H$Q>mZ§Va _mUgm§À`m _ZmV hrM ^mdZm àm_w»`mZo {XgyZ òVo.

_mÌ `mÀ`m ncrH$S>o OmD$Z _mZdr Am ẁî`mV AZŵ dmcm òUmè`m {dœmMr

"OmU' `m`cm hdr Agoc Va Ë`mgmR>r Amnë`mcm {dkmZ _XV H$ê$ eH$Vo.

AWm©V EH$Q>o {dkmZ hoM Agm _mJ© XmIdVo Ago Oar Zgco, Var OmUH$marMm

EH$ _mJ© hm {dkmZmMm Amho ho Z¸$s.

{VWë`m dñVy H$m` AmnmoAmn OmJm gmoSy>Z

OmVmV H$m? {VW o H$ m oUmÀ`m Var

ñZm`ynoet_Ybr D$Om© `m§{ÌH$ D$O}V

ê$nm§V[aV Pmë`m{edm` `m Jmoï>r hmoVmV

H$m?

`m {dœmVë`m gd© Jmoï>r Oar pñWVr

~XbmÀ`m à{H « $` oV Agë`m, Var

{eñVrH$Sy>Z ~o{eñVrH$So> OmÊ`mÀ`m doJmMo

_mn åhUOo E§Q´>m°nr Zmhr. E§Q´>m°nr åhUOo

ê$nm§Va hmoVmZm A§VJ©V D$O}Mm Omo ^mJ

CnbãY hmoV Zmhr, Ë`mMo à_mU.

g_mamon

gd© ^m¡{VH$ KQ>Zm, Ë`m§À`m_mJo AgUmar

H$maUo hr D$O}À`m àdmgmer {ZJ{S>V

AgVmV, Ago AmnU nm{hco.

Amnë`mgmR>r _hÎdmÀ`m Agcoë`m

AZoH$ dñVy H$Yr Zm H$Yr _moS>VmV. Amnë`m

hmS>m§nmgyZ Vo IwÀ`m©, Kao, B_maVr, nyc,

{d_mZo... H$mhrhr. àË òH$ doir EImÚm

{R>H$mUr EH$Ì Pmcocr D$Om© BVaÌ dmhV

OmVmZm AZW© KS>dVmZm {XgVo. ̀ m dñVy§Zm

~gcoë`m O~aXñV YŠŠ`mZ§Va Amnë`mcm

D$Om©àdmhmMo n[aUm_M {XgyZ ̀ oVmV. AJXr

OmoaXma dmhUmao dmao - dmXio Am{U

^yH§$nXoIrc EImÚm {d{eï> {R>H$mUr

VmËnwaË`m ñdê$nmV EH${ÌV `oUmè`m

D$O}_wioM KS>VmV.

`m{edm` AZoH$ {R>H$mUr amgm`{ZH$

{H«$`m§_wio D$O}Mo àdmh {Z_m©U hmoVmV Am{U

ZH$mo Ë`m KQ>Zm KS>VmV. cmoI§S>r dñVy

J§OVmV, dñVrV dm O§JcmV AmJr cmJVmV
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http://secondlaw.oxy.edu/two.html#time

dê$Z gm^ma

coIH$ : \«±$H$ c±~Q>©
ê$nm§Va : Zr{c_m ghò~wÕo

KamVrb AñVmì`ñV nS>boë`m dñVy : øm AmnUhÿZ OmJÀ`m hbyZ BWo
Amboë`m ZmhrV, Va H$moUmÀ`m Var ñZm`ynoet_Yrb D$Om© `m§{ÌH$ CO}V

ê$nm§V[aV Pmë`mdaM `oWo Aem `oD$Z nS>ë`m AmhoV.

BWnmgyZ Vo earamÀ`m AmV KS>Umè`m O§Vy§Mm

àmXþ̂ m©d qH$dm _|Xÿ_Yrc noet_Yo hmoUmè`m

~Xcm§n`ªV.

nU `mMm AW© Xþgam {Z`_ \$º$

dmB©Q> Jmoï>t~ÔcM ñnï>rH$aU XoVmo Ago Zmhr.

Am°pŠQ>doeZ EZOu / g{H«$`rH$aU  D$Om©

- Ea _wio AË §̀V _hÎdmÀ`m Jmoï>r KSy>

eH$VmV. {deofV… Amnë`m earamVrc

AZoH$ g|{Ð` g§̀ wJo `m Ea _wioM H$m_ H$ê$

eH$VmV. ZmhrVa hdoVë`m àmUdm`yÀ`m

g§nH$m©V Amë`m~amo~a Vr Ë`mÀ`m~amo~a

amgm`{ZH$ {H«$`m H$ê$Z Zï> Pmcr AgVr.

Amnë`m earamVco Ë`m§Mo H$m_ H$YrM nyU©

Pmco ZgVo. AerM AmUIr EH$ Jmoï> åhUOo

Eact Solid ZgVr Va gd© nXmW© qH$dm

dñVy ^am^a {POyZ Joë`m AgË`m. PrO

hmoUo åhUOo Ë`m nXmWm©Vrc AUy gwQ>o hmoD$Z

~mOycm {ZKUoM Amho.

Eact Solid A^mdr AmnU H$moUË`mhr

XrK© H$mi {Q>H$Umè`m dñVy, ^m§S>r, Kao,

B_maVr, nyc, dmhZo... H$mhrhr V`ma H$ê$

eH$cmo ZgVmo.

Wm oS >Š`mV, Amnë`m g^m odVr

KS>Umè`m Mm§Jë`m dmB©Q> gd©M KQ>Zm

à{H«$`m§Mo H$maU emoYm`cm Jocmo, Va Vo

Amnë`mcm gmnSy> eH$Vo.
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Am_À`m {_Ì_§S>imVrc e§H$mgwamZo AmO

EH$ àý {dMmacm.

àý - PmS>m §À`m nmZJirÀ`m

h§Jm_mV Ë`m§À`m nmZm§Mo a§J H$m ~XcVmV?

CÎma - _Ü` ^maVmV {hdmim g§nVm

g§nVm dg§V F$Vw gwê$ hmoVmo. Vmo \o$~«wdmar Vo

E{àc AIoan ª̀V {Q>H$Vmo. hdoMo Vmn_mZ

dmT>Ê`mÀ`m AJXr gwédmVrcm {H$Ë`oH$

PmS>m§À`m {haì`mJma nmZm§Mm a§J gmoZoar,

cmc, amImS>r, BVHo$M H$m` Va {Zim

qH$dm ~¢JUr hmoD$ cmJcocm {XgVmo. Z§Va

Vr nmZo PS>VmV d PmS>mdê$Z JiyZ nS>VmV,

Ë`mn¡H$s H$mhr nmZo PmS>mÀ`m ~w§Ü`mOdi

nS>VmV. dfm©VyZ EH$Xm Var nmZmdaMo a§J

~XcVm§Zm {XgVmV Am{U Z§Va nmZo JiyZ

nS>VmV. Z§Va H$mhr {Xdgm§Zr VoWo {haì`m

nmZm§Mr nmcdr {Xgy cmJVo. H$mí_ra_Ü ò

hmM nmZJirMm h §Jm_ W §S > rÀ`m

gßQ>|~anmgyZ {S>g|~an ª̀V AgVmo. {MZma

nmZJirMo àXe©Z

d¥jmMr gwH$cocr nmZo Jim`cm Amcr H$s

Vr nmZo Amnë`m A§[V_ H$mimV {H$Ë òH$

a§Jm§Mr nIaU H$aVmV. H$mí_ra_Yrc

nmZJirMo ho {dcjU gw§Xa AdU©Zr` Ñí`

nmhÿZ _mUyg Amü`m©Zo {XL²>_wT> hmoVmo.

nmZJi H$m hmoVo?

nmZmcm OrU©Vm òUo hr EH$ Z¡g{J©H$ KQ>Zm

Amho. nmZmMo dmT>Vo d` gwÕm Ë`mÀ`m

OrU©Vocm H$maUr ŷV R>aVo d Ë`mZ§Va nU©_¥Ë ỳ

hr Xþgar Z¡g{J©H$ KQ>Zm KS>Vo. åhUOoM

nmZmcm CËn{Îm, pñWVr Am{U c` ̀ m {VÝhr

AdñWm§VyZ Omdo cmJVo. nmZJirÀ`m

H$mimV hdoMo Vmn_mZ dmT>coco AgVo qH$dm

dmT>Uma AgVo. PmS>m§gmR>r hm H$R>rU H$mi

AgVmo Am{U nmZJi hm Ë`mdaMm EH$

Cnm` Amho. PmS>m§Zm nmÊ`mMr H$_VaVm

^mgy bmJVo Am{U nmZm§VyZ OmñV ~mînr^dZ

hmoV AgVo. nmZm§À`m OrU©Vo_wio PmS>mcm

coIH$ : A§{~H$m ZmJ · AZwdmX : Jmo. c. cm|T>o
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Ord§V d geº$ R>odUmar D$VHo$ H$_r hmoVmV.

Ë`m_wio ~mînmoËgO©Z H$_r hmoVo. Ago hr

{ZXe©Zmg Amco Amho H$s nmZJi hmoÊ`mÀ`m

WmoS>ogo AmYr H$mhr PmS>o (Zmai, AemoH$,

dJ¡ao) nmZmVrc nm¡{ï>H$ Ðì`o ñdV:H$S>o

IoMyZ KoVmV; Ë`m§Mm Cn`moJ ZdrZ ̀ oUmè`m

nmcdrÀ`m nmofUmgmR>r d dmT>rgmR>r hmoVmo.

Á`m àm§VmV \w$co d \$io òÊ`mÀ`m doiogM

nmZJi hmoVo VoWo (H$mQ>ogmdar, nig

BË`mXr) Oéa Agcoë`m D$VH$m§_Ü ò hr

nm¡{ï>H$ Ðì ò gmoS>cr OmVmV.

nmZJirÀ`m H$mimV nmZmda

{XgUmè`m a§Jm§Mm CJ_ -
PmS>mdê$Z nmZo Jim`À`m gwédmVr nmgyZM

Ë`m§À`mVrc àH$meg§ûcofU {H«$`m _§X hmoD$

cmJVo d hiyhiy ~§X nS>Vo Am{U Ë`mVrb

Šbm oam o {\$bMo {dKQ>Z hm oV o. nmZmV

gwédmVrnmgyZM EImXm a§J AgVmo nU Vmo

Ë`mÀ`mda Agcoë`m Šcmoamo{\$cÀ`m XmQ>

WamZo PmH$cocm AgVmo. Šcmoamo{\$cMo

{dKQ>Z hmoD$ cmJco H$s Amnë`mcm Ë`mÀ`m

ImcMo {d{dY a§J {Xgy cmJVmV.

P±Wmo{\$c (xanthophyll) ho gmoZoar

{ndù`m a§JmMo a§JH$U AmhoV. Vo _Š`mÀ`m

XmÊ`mV d dg§V F$VwV òUmè`m {ndù`m

\w$cmV AgVo åhUyZ Ë`m XmoKm§Mm a§J {ndim

{XgVmo. Zm[a¨Jr a§JmV H°$amo{Q>Z ho a§JH$U

AgVmV Oo JmOamV Agë`m_wio JmOa

Zm[a¨Jr {XgVo. P±Wmo{\$b Am{U H°$amo{Q>Z

XmoÝhr àH$meg§ûcofU {H«$`oV gh^mJr

AgVmV. qc~ d H$mV Aem PmS>m§À`m

ImoS>m§Mr gmc Ë`mV Agcoë`m Q>°{ZZ_wio

H$aS>çm a§JmMr {XgV AgVo. Ë`m_wio

CKS>m nS>cocm
H°$amo{Q>ZMm Wa

A±Wmogm`ZrZMm Wa
{Z_m©U hmoVmo

H$_r hmoV OmUmao
h[aVÐì`
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emH$^jr H$sQ>H$m§nmgyZ Ë`m PmS>m§Mo g§ajU

hmoVo. A±Wmogm`{ZZ_wio nmZo cmc, {Zir,

Am{U ~¢JUr a§Jm§Mr {XgVmV. A±Wmogm`ZrZ

nmZm§_Ü ò H$_r à_mUmV AgVo nU nmZ

OrU© Pmco AgVm A±Wmogm`ZrZMo à_mU

dmT>Vo. nmZ JiyZ nS>Ê`mnydu nmZmVrc

nmofH$ ag PmS>m§H$Sy>Z emofco OmVmV ho

AmnU nm{hco. A±Wmogm`ZrZ_wio nmZmVrc

_hÎdmMo ag emofyZ KoB©n ª̀V nmZmÀ`m noer

{Q>Hy$Z amhVmV.

a §J ~XcÊ`mMr {H « $`m AmnU

cjnyd©H$ nm{hcr Va Amnë`mcm Ago

AmT>iVo H$s àW_ nmZm§À`m {H$ZmarMm a§J

~XcVmo; Ë`mdoir nmZmMm _Ü`^mJ Am{U

OdinmgMm ^mJ {hadmM {XgVm o.

gJù`mV eodQ>r XoR>mMm a§J ~XcVmo Ë`mZ§Va

nmZmÀ`m noerVyZ {ZKmcoco ómd XoR>

Zgë`mZo AS>VmV. n[aUm_r OrU© nmZo _ê$Z

OmVmV d Imcr nS>VmV.

nmZmV BVH$s a§JÐì ò AgVmV Var nmZo

{hadr H$m {XgVmV?
nmZm §À`m n oet_Ü` o h[aVcdH$m §

(ŠcmoamoßcmñQ>) _Ü`o Agcoco a§JÐì`

gy`©n«H$memVyZ cmc Am{U {Zim àH$me

emofyZ KoVo åhUyZ nmZmÀ`m n¥ð>^mJmdê$Z

namd{V©V hmoUmam àH$me {haì`m a§JmMm

{XgVmo. h[aVcdH$m§_Ü ò H°$amo{Q>Zhr AgVo

Vo {Zù`m, {haì`m Am{U cmc a§JmMm àH$me

emofyZ KoVo. `m_wio namd{V©V hmoUmam àH$me

{ndù`m a§JmMm {XgVmo.

Šcmoamo{\$c Am{U H°$amoQ>rZ_wio nmZmcm

JS>X {hadm a§J Amcocm AgVmo. àH$me

emofyZ KoÊ`mÀ`m Šcmoamo{\$cÀ`m H$m_mV

H°$amo{Q>Z hm KQ>H$ _XV{ZgmMo H$m_ H$aVmo.

OrU©ZmÀ`m {H«$`oV Ooìhm Šcmoamo{\$cMo

{dKQ>Z hmoVo Voìhm H°$amoQ>rZ Am{U BVa

a§JÐì ò nmZmVM AgVmV åhUyZ nmZ {ndio

{XgVo.

h[aVÐì` ({hadm) H°$amo{Q>Z ({ndim) A±Wmogm`ZrZ (cmcga)
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nmZmMr OrU©Vm d a§J~Xc hr EH$

gm_mÝ` à{H«$`m Amho.
nmZm§À`m ~m~VrV OrU©VoMo AZoH$ Z_wZo

AmT>iVmV. eod½`mgmaIo nU©nmVr d¥j ̀ m§Mr

nmZJi g_H$m{cH$ AgVo. dfm©Vrc

R>amdrH$ doir gd© PmS>M {ZînU© hmoVo Am{U

Z§Va {haì`m nmZm§Zr ~haVo Va Xþgè`m

àH$mamV ImoS>mÀ`m daÀ`m Q>moH$mnmgyZ ZdrZ

nmZo cmJmonmR> `oV AgVmV Am{U Z§Va

OwZr nmZo OrU© hmoVmV d PmS>mdê$Z Imcr

nS>VmV. dfm©VyZ H$moUË`mhr doir hr {H«$`m

KS>V AgVo. hr PmS>o H$Yrhr nU©hrZ Pmcocr

{XgV ZmhrV. AmnU Ë`m d¥jm§Zm gXmh[aV

d¥j åhUVmo. Zmai, Zrc{Jar, AemoH$,

IOya BË`mXr d¥j ho gXmh[aV d¥j AmhoV.

R>amdrH$ F$VwV ̀ oUmè`m EH$dfu` dZñnVtMo

~rO V`ma hmoUo d ~rOmMo {dgO©Z hmoUo ̀ m

boIH$ : A§{~H$m ZmJ; AµOr_ ào_Or \$mC§So>eZ,
O`nya `oWo {dkmZ {df`mV H$m`©aV AmhoV.
dZñn{Vemó {df`mVrb Vk AmhoV.
AZwdmX : Jmo. c. cmo§T>o, {Zd¥Îm àmMm`©

qhXr g§X^© A§H$ 103 _YyZ gm^ma

{H«$`m Pmë`mZ§Va dZñnVr d {VÀ`m nmZm§Mo

OrU©Z hmoVo Am{U nmZJi gwê$ hmoVo d

nwÝhm Vem dZñnVtMr VoWo dmT> hmoVo.

dZñnVt_Ü`o nmZm§Mm a§J ~XcVmo.

OrU© hmoUo Am{U JiyZ nS>Uo øm à{H«$`m

Amdí`H$VoZwgma {XgyZ `oVmV, _J Ë`m

EH$dfu` AgVrc qH$dm ~hþdfu`,

gXmh[aV AgVrc qH$dm nU©nmVr, O{_Zrda

dmT >Umè`m AgVrc qH$dm nmÊ`mV

dmT>Umè`m AgVrc, \$º$ Ë`mMo àH$ma

doJdoJio Agy eH$VmV.

gw_ZVmB© _oh|Xio `m§M§ 18 {S>g|~a 2016 amoOr

d¥ÕmnH$mimZo {ZYZ Pmb§. Ë`m 84 dfmªÀ`m hmoË`m. _amR>r

{dkmZ n[afXoÀ`m ñWmnZonmgyZ Ë`m {H«$`merb gXñ` hmoË`m.

{dkmZ {df`H$ H$m_ H$aUmè`m AZoH$ g§ñWm§er Ë`m {ZJS>rV

hmoË`m. {dkmZ àMma Am{U àgma _mV¥̂ mfoVyZ ìhmdm ̀ mgmR>r

{Z`VH$m{bHo$, nwñVHo$ àH$m{eV H$aUmè`m AZoH$m§Zm Ë`m§Zr H$m`_ _XV

Ho$br. "d`mV òVmZm' `m àH$ënmÀ`m _mÜ`_mVyZ gw_mao 250 emim§_YyZ

AZoH$ {dÚmWu {dÚm{W©ZtZm Ë`m§Zr d¡km{ZH$ nÕVrZo b¢{JH$Vm {ejU {Xbo.

g§X ©̂À`m gwédmVrÀ`m H$mimV Ë`m§Mo àmoËgmhZ Am{U _mJ©Xe©Z Amåhmbm

bm^bo. g§X ©̂ n[admamV\}$ Ë`m§Zm ^mdnyU© lÕm§Obr.

lÕm§Obr
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Amnë`m X ¡Z § {XZ Am` w î`mVë`m

AÞKQ>H$m§n¡H$s EH$, à_wI Zgbm Var

_hÎdmMm KQ>H$ Amho gmIa ! gmIa åhUOo

\$º$ amoO Mhm qH$dm XþYmV {_giyZ KoVmo

Vr nm§T>ar gmIa Zmhr Va AZoH$ YmÝ ò,

^mÁ`m, \$io dJ¡aoVyZ earamV àdoe H$aUmao

eH©$am àH$mamVbo AÞKQ>H$. `m KQ>H$m§Mr

amgm`{ZH$ aMZm, Ë`m§Mo H$m ©̀ d Ë`m§À`mVbo

\$aH$ `m§~Ôb WmoSo>go OmUyZ KoD$ `m.

AmnU ^maVr` Amnë`m AmhmamV

^mV, nmoir, ̂ mH$ar ̀ m§gma»`m nXmWmª_YyZ

H$~m}XHo$ ^anya à_mUmV godZ H$aVmo. hr

H$~m}XHo$ earambm bmJUmè`m D$O}Mm EH$

à_wI òmoV AmhoV, Á`m§da noetMo H$m`©

Adb§~yZ AgVo. gmIa hm H$~m}XH$m§_Yrb

gdm©V gmYm nXmW© Amho. `mV 98.99%

eH©$am (sucrose), nmUr, gë\$a S>m`

Am°ŠgmB©S>gmaIo jnUH$ (reducing

agent) d A{V[aº$ nXmW© `m§Mm g_mdoe

AgVmo.

B §J «OrVrb g wH « $ m oO ZmdmÀ`m

(sucrose) eH©$aoMm EH$ KQ>H$ XmoZ bhmZ

gmIaoVrb OmoS>Jmoù`m

KQ>H$m§Zr ~Zbobm AgVmo, åhUyZ {Vbm

B§J«OrV S>m` ({Û) g°H°$amB©S> åhUVmV. Ë`mMo

XmoZ KQ>H$, ½bwH$moO d \«w$ŠQ>moO ho _moZmo

(EH$H$) g°H°amB©S> hmoV. øm Xmohm|Mohr

amgm`{ZH$ gyÌ Amho C
6
H

12
O

6 
Am{U

Ë`m§Mo aoUwH$s` dOZ Amho 108.6 J«°_

à{V_mob. ½bwH$moO hm gmIaoMm gdm©V gmYm

àH$ma AgyZ Vmo D$g, _H$m, \$io VgoM

BVa H$mhr dZñnVt_Ü ò AmT>iVmo. hm XmoZ

{^Þ aoUwH$s` aMZm§_Ü`o Agy eH$Vmo.

Ë`mVrb EH$mMm Ðmd g_Vb Y«wdr` àH$me

COdrH$So> didVmo åhUyZ Ë`mbm
 
D-form

(dextrorotary) åhQ>bo OmVo. hm {ZgJm©V

_w~bH$ à_mUmV AmT>iVmo. ½bwH$moOÀ`m

Xþgè`m aoUwH$s` aMZobm, Vmo hmM àH$me

S>mdrH$S o > didVm o åhUyZ L-form

(levorotary) åhQ>bo OmVo, hm {ZgJm©V

Aën à_mUmV AmT>iyZ òVmo.

½bwH$moOÀ`m godZmZo MoVmnoet_YyZ

S>monm_mB©Z ZmdmMo agm`Z CÔr{nV hmoVo,

Á`mZo _|XÿMr H$m ©̀eº$s OmJ¥V hmoVo. ~aoMXm

Amnë`mbm H$m_ H$aÊ`mgmR>r MhmMr JaO

boIH$ :     g{dVm nw§S>{cH$
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dmQ>Vo, Vr Ia§Va Ë`mVrb gmIaoMr JaO

AgVo. ½bwH$moO qH$dm gmIaoMo A{VgodZ

_|XÿgmR>r hm{ZH$maH$ R>ê$ eH$Vo ! H$maU

Ë`m_wio dmT>Umao S>monm_mB©Z _|XÿMr hmZr

H$aVo.

_Zwî`mÀ`m aº$mV ½bwH$moOMo à_mU

0.1% BVHo$ AgVo. M`mnM` {H«$`oV

Ë`mMo ÁdbZ hmoD$Z àm_w»`mZo nmUr, H$m~©Z

S>m`Am°ŠgmB©S> d D$Om© {Z_m©U hmoVmV. øm

D$O}Mo à_mU 686 {H$bmoH°$bar à{V_mob

BVHo$ AgVo. D$O}Mm òmoV åhUyZ H$m`©

H$aÊ`mH$aVm ½bwH$moO nMdmdr bmJV Zmhr,

Vr nañna aº$mVhr gmoS>Vm òVo. EImÚm

noern`ªV Ooìhm ½bwH$moO nmohmoMVo Voìhm

Ë`mÀ`m {dKQ>ZmÀ`m n{hë`m nm`arV,

Á`mbm B§J«OrV ½bm`H$mo{b{gg åhUVmV,

Ë`mV nm`éìhoQ> ZmdmMm EH$ _hÎdmMm aoUy

V`ma hmoVmo. hm F$U{dÚwV^mar` aoUy noer`

œmgmoÀN²>dmgmÀ`m à{H«$`m§À`m gmIirVrb

n{hbm q~Xÿ _mZbm OmVmo. hm ½bwH$moOnmgyZ

{Z{_©bm OmD$ eH$Vmo VgoM ½bwH$moO_Ü ò

nwÝhm ê$nm §V[aV H$aVm `oD$ eH$Vmo.

Am§~dÊ`mÀ`m {H«$ òVyZ nm`éìhoQ>Mo ê$nm§Va

pñZ½Ymåbm§V qH$dm BWoZm°b_Ü`ohr H$aVm

òD$ eH$Vo. AbmZrZ ZmdmMo A{_Zmo A°{gS>

V`ma H$aÊ`mH$aVmgwÕm ̀ mMm Cn`moJ hmoVmo.

noet_Yrb ½bwH$moOnmgyZ {Z_m©U Pmboë`m

D$O}Mm ~hþVm§e ^mJ hm A°So>ZmogrZ S>m`

\$m °ñ\o$Q>Mo (ADP) A°So >Zm ogrZ Q´ >m`

\$m°ñ\o$Q>_Ü ò (ATP) ê$nm§Va H$aÊ`mgmR>r

dmnabm OmVmo. ATP hm AZoH$ noer`

{H«$`m§_Ü ò VgoM D$O}À`m dhZmV _hÎdmMr

ŷ{_H$m ~OmdVmo.

\«w$ŠQ>moOhr amgm`{ZH$Ñï`m EH$ gmYr

gmIa Amho, Or AZoH$ \$im§_Ü ò d _YmV

gmnS>Vo. øm gdmª_Ü ò \«w$ŠQ>moO ½bwH$moOÀ`m

~amo~arZoM AgVo na§Vw Ë`mMo à_mU àË òH$

doir doJdoJio AgVo. CXmhaUmW©, g\$aM§Xo

d ZmgnVr `m§_Ü`o \« w$ŠQ>m oOMo à_mU

½bwH$moOÀ`m XþßnQ> AgVo Va OXm©iy d

Ambw~wIma `m \$im§_Ü ò Vo ½bwH$moOnojm

~aoM H$_r AgVo.

_Y ho gmIaoMo EH$ AO~ agm`Z

Amho. ̀ mV 31% ½bwH$moO, 38% \«w$ŠQ>moO,

17% nmUr {edm` BVa H$mhr gmIaoMo

àH$ma AgVmV. _Y_mí`m \w$bmVyZ _Y

Jmoim H$ê$Z Ooìhm _YmÀ`m nmoù`mV

gmR>dVmV, Voìhm Ë`mV H$mhr à{WZo

{_giVmV. n[aUm_V… _Y ho gmIa,

½bwH$moO d \«w$ŠQ>moO `m§M§ EH$ amgm`{ZH$

{_lU ~ZV§.
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½bwH$moO d \«w$ŠQ>moO `m XmoÝhtMr

amgm`{ZH$ aMZm MH«$s` Amho, Á`mV H$m~©Z

Am{U hm`S´>moOZ `m§~amo~a Am°pŠgOZMmhr

g_mdoe Amho. ½bwH$moOÀ`m MH«$s` aMZoV

ghm OU AmhoV Va \«w$ŠQ>moOÀ`m nmM OU,

Á`mVrb EH$ Am°pŠgOZ Amho. gwH«$moO V`ma

hmoVmoZm ho XmoKohr AOyZ EH$m Am°pŠgOZ

_m\©$V OmoS>bo OmVmV, Ë`m§Mr OmoS>Jmoir

AmH¥$Vr 1 _Ü ò XmIdë`mà_mUo AgVo.

½bwH$moO d \«w$ŠQ>moO OmoS>bo OmVmZm nmÊ`mMm

EH$ aoUy ~mhoa {ZgQ>Vmo, Ë`m_wio gwH«$moOMo

amgm`{ZH$ gyÌ C
12

H
22

O
11 

Ago ~ZVo.

gwQ>o Ho$bobo \«w$ŠQ>moO Oo fð>MH«$s`

AgVo, Ë`mMm JmoS>nUm Z¡g{J©H$ H$~m}XH$m§V

gdm©V OmñV, Am{U ½bwH$moOnojm 1.73

nQ>rZo OmñV Amho. earamV \«w$ŠQ>moOMo eodQ>r

½bwH$moO_Ü òM n[adV©Z hmoVo. nwT>o ½bwH$moOMo

n[adV©Z AmYr ½bm`H$moOoZ, Z§Va b°pŠQ>H$

A°{gS> _Ü ò, Oa godZ OmñV Agob Va

pñZ½Y nXmWm©V hmoVo. emór` g§emoYZmVyZ

Ag§ {ZînÞ Pmb§` H$s \« w$ŠQ>m oOÀ`m

A{VgodZmZo bÇ>nUm dmT>Vmo, aº$mVrb pñZ½Y

nXmWmªMo à_mU dmT>Vo, VgoM _ÚmMo godZ

Z H$aVmhr Ë`m_wio hmoUmao `H¥$VmMo {dH$ma

OS>VmV. gmoS>m ẁº$ erVnò m§_Ü ò JmoS>nUm

dmT>dÊ`mH$aVm \«w$ŠQ>moOMm dmna H$aV

AgmdoV, Á`mZo g§{YdmVmgma»`m amoJm§Zm

Am_§ÌU {_iy eH$Vo.

½bwH$moO Am{U \«w$ŠQ>moO ì`{V[aº$

J°b°ŠQ>moO ZmdmMm AmUIr EH$ KQ>H$

(_moZmog°H°$amBS>) dmnê$Z doJù`m àH$maMr

eH©$am V`ma hmoD$ eH$Vo. J°b°ŠQ>moOMo

amgm`{ZH$ gyÌhr ½bwH$moOgmaIoM Amho,

\$º$ Ë`mÀ`m aMZoV WmoS>mgm \$aH$ Amho.

`mÀ`m fð>MH«$s` aMZoVrb 3 d 4 `m

{R>H$mUMo -OH JQ> MH«$mÀ`m {déÕ ~mOy§Zm

ZgyZ EH$mM ~mOybm AgVmV. Xm oZ

½bwH$moOMo aoUy EH$Ì òD$Z _mëQ>moO ZmdmMr

eH©$am ~ZVo Va EH$ ½bwH$moO d EH$

J°b°ŠQ>moO {_iyZ b°ŠQ>moO hr eH©$am V`ma

hmoVo, åhUOoM _mëQ>moO d b°ŠQ>moO ømXoIrb

S>m` g°H°$amBS> dJm©Vë`m eH©$am AmhoV.

gwH«$moO

\«w$ŠQ>moO½cwH$moO
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Amnë`m AmhmamV YmÝ`, _H$m,

~Q>mQ>o, e|Jm, \$io d ^mOrnmbm `m§_YyZ

H$mhr IirgmaIr (starch) _moR>r, AZoH$

aoUy§Zr `wº$ H$m~m}XHo$ `oVmV. `m§Mo nMZ

hmoVmZm _mëQ>moO V`ma hmoVo. hr eH©$am

{ZgJm©V _wº$ ñdê$nmV ghgm AmT>iV

Zmhr. h„r Amamo½` no` åhUyZ _wÔm_

_mëQ>moOMr {Z{_©Vr Ho$br OmVo, H$maU `mV

^anya ~ Am{U BVa OrdZgËd AgVmV.

Ë`mgmR>r YmÝ` Am§~dyZ Ë`mda à{H«$`m Ho$br

OmVo. _Ú{Z{_©Vr H$aVmZm ~aoMXm MdrgmR>r

_wÔm_ _mëQ>moO V`ma hmoB©b Ag§ ~KVmV.

gd© àmÊ`m§À`m XþYmV b°ŠQ>moO hr

eH©$am AgVo. XÿY nMVmZm b°ŠQ>moOnmgyZ

Ë`mMo _moZmog°H°$amBS> KQ>H$, ½bwH$moO d

J°b°ŠQ>m oO V`ma hm oVmV. J°b°ŠQ>m oO

nMdÊ`mgmR>r EH$m {deof {dH$amMr

Amdí`H$Vm AgVo Oo nwîH$im§À`m earamV

AgVo. na§Vw 18,000 Vrb EH$ _yb Ago

AgVo Á`mÀ`m earamV øm {dH$amMm

A^md Agë`m_wio Ë`mbm XÿY nMV Zmhr.

_yb _moR>o Pmbo H$s BVa {dH$am§À`m _XVrZo

Ë`mbm XÿY nMdVm òD$ bmJVo. eH©$aoÀ`m

BVa KQ>H$m§À`m VwbZoV J°b°ŠQ>moO hm D$O}Mm

OmñV Mm§Jbm òmoV _mZbm OmVmo H$maU

Ë`mnmgyZ {_iUmar D$Om© _§X Am{U pñWa

àH$maMr AgVo. `m_wio EImXr ì`º$s

Amnë`m dOZmda Mm§Jbo {Z §̀ÌU R>ody eH$Vo.

IoimSy§>À`m AmhmamV øm eH©$aoMm g_mdoe

AmdOy©Z Ho$bm OmVmo.

`m boImV AmnU nm{hb§, gmÜ`m

gmIaoMo VrZ àH$ma AgVmV, gwH«$moO,

_mëQ>moO d b°ŠQ>moO, Oo Ë`m§À`m KQ>H$m§À`m

OmoS>Jmoù`m§VyZ V`ma hmoVmV. gwH«$moO hr

½bwH$moO d \«w$ŠQ>moOZo ~Zbobr AgVo, _mëQ>moO

_Ü ò \$º$ ½bwH$moO AgVo Va b°ŠQ>moO Mo

½bwH$moO d J°b°ŠQ>moO ho KQ>H$ AgVmV.

Amnë`m earamgmR>r J°b°ŠQ>moO hm gdm©V

Mm§Jë`m àVrMm KQ>H$ Amho `mCbQ>

\«w$ŠQ>moOMo godZ _`m©{XV Agbobo ~ao !

boIH$ : g{dVm nw§S>{bH$, ^m¡{VH$emó d
g¡ÕmpÝVH$ g§JUH$s` agm`Zemó `m {df`mV
g§emoYZ, emim, H$m°boO VgoM {dÚmnrR>mV
AÜ`mnZ, g§JUH$ joÌmVrb ImOJr H§$nZrV ZmoH$ar
Ho$ë`mZ§Va gÜ`m \$º$ d¡km{ZH$ {bImU Am{U
e¡j{UH$ _mJ©Xe©Z.

c°ŠQ>moO

JcŠQ>moO

½cwH$moO

_mëQ>moO
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ÜdZr ho D$O}Mo EH$ ê$n Amho åhUOo

ÜdZr char Amnë`mcm {XgV ZmhrV nU

Ë`mMo n[aUm_ {XgVmV; åhUOo ÜdZr

Amnë`mcm EoHy$ ̀ oVmo. ~m°å~ ñ\$moQ> Pmë`mda

B_maVrÀ`m H$mMm Vrd« ÜdZr char

AmnQ>ë`mZo \w$Q>VmV.

H$ënZm H$am H$Yr AmnU {_Ì _¡{ÌUr

EH$Ì ~mocV AmhmoV Am{U àË`oH$mÀ`m

~mocÊ`mMm à{VÜdZr gJù`m§Zm EoHy$ òV

Agoc Va... Hw$UmcmM Hw$UmMo ~mocUo ZrQ>

g_OUma Zmhr. eãXm§V eãX {_giyZ

OmVrc. {gZo_m {WEQ>a, ZmQ>çJ¥h ~§{XñV

AgVmV Ë`m_wio Ë`mV à{VÜdZr EoHy$

` oÊ`mMr eŠ`Vm OmñV AgVo. nU

ZmQ>çJ¥h, {WEQ>g©_Ü`o \$º$ _yi g§dmX

EoHy$ òVrc nU à{VÜdZr Zmhr Aem VèhoZo

Ë`m§Mo ~m§YH$m_ d B§{Q>[aAa Ho$coco AgVo.

nwT>À`m doiog {gZo_mcm, ZmQ>H$mcm Omc

Voìhm AmVrc aMZm nhm, q^Vrdê$Z hmV

{\$adyZ nhm q^V IS>~S>rV cmJoc Vg§M

H$mhr doim q^Vrcm chmZ {N>Ð Agcocm

nS>Xm AmVyZ cmdcm OmVmo Ë`m_wio ÜdZrMo

namdV©Z (à{VÜdZr) hmoV Zmhr Am{U

ñQ>oOdaÀ`m ZQ>m§Mo g§dmX, {gZo_mMm ÜdZr

ZrQ> EoHy$ òVmo.

am oOÀ`m OrdZmV à{VÜdZr øm

KQ>ZoMm H$mhrhr Cn`moJ Zmhr nU emókm§Zr

à{VÜdZrMm Cn`moJ g_wÐmMr Imocr emoYyZ

H$mT>Ê`mgmR>r Ho$cm Am{U Ë`mcm 1912

gmcr KS>cocr XþK©Q>Zm H$maUr ŷV R>acr.

Q>m`Q>°{ZH$ Ë`mdoiMr OJmVcr gdm©V _moR>r

Am{cemZ ~moQ> {h_ZJmda AmnQy>Z ~hþVoH$

gd© àdmem§gh g_wÐmV ~wS>mcr. Ë`mZ§Va

emókm§Zr ~moQ>rÀ`m Vimcm à{VÜdZrMo

§̀Ì ~gdco (AmH¥$Vr 1).

`mV `§ÌmÛmao ÜdZr {Z_m©U H$ê$Z

nmÊ`mV VimÀ`m {XeoZo gmoS>ë`m OmVmV.

char Vimcm AmnQy>Z naV `oVmV Ë`m

`§ÌmÛma o nH$S>ë`m OmVmV. ÜdZrMm

g_wÐmÀ`m nmÊ`mVrc doJ _mhrV Agë`mZo

Aaoƒm ho Ag§ Amho Va !

^mJ - 16

coIH$ : eer ~oS>oH$a
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à{VÜdZr EoHy$ òÊ`mg cmJcoë`m doiodê$Z

g_wÐmMr "Ë`m' {R>H$mUMr Imocr emoYcr

OmVo. (CH$iyZ W§S> Ho$coë`m nmÊ`mVrc

ÜdZrMm doJ 1450 Vo 1498m/s Am{U

g_wÐmÀ`m nmÊ`mVrc doJ 1531m/s Amho.)

emókm§Zm ÜdZr chatMm Aä`mg

H$aVmZm H$mhr gyú_ Va H$mhr Iyn _moR>çm

ÜdZr char ApñVËdmV AmhoV ho cjmV

Amco Amho. _mUgmMm H$mZ 10 hQ>©P Vo

2000 hQ>©P² BVŠ`m Vrd«VoÀ`m ÜdZr char

EoHy$ eH$Vmo. WmoS>Š`mV AmnU gmaoJ_nYZr

øm gmV gwam§Mm ÜdZr EoHy$ eH$Vmo. Ë`mnojm

H$_r Am{U Ë`mnojm OmñV ÜdZr AmnU

EoHy$ eH$V Zmhr. Amncm H$mZ gyú_ ÜdZr

char EoHy$ eH$V Zmhr nU Hw$Ìm, _m§Oa

ømgmaIo àmUr Vmo EoHy$ eH$VmV. JmT>

Pmoncoë`m _m§OamMo / Hw$Í`mMo {ZarjU

H$am. Hw$R>cmhr AmdmO Vwåhmcm EoHy$ òV

ZgVmZmhr Ë`m§Mo H$mZ AmdmOmÀ`m {XeoZo

diVmZm Vwåhmcm {XgVrc. (_mUyg gmoSy>Z

~hwVoH$ gd© gñVZ àmUr Amncm H$mZ

ÜdZr òB©c Ë`m {Xeocm hcdy eH$VmV nU

_mUgmMm H$mZ hmcV Zgë`mZo _mÌ ÜdZr

char nH$S>Ê`mgmR>r _mZ hcdmdr /

{\$admdr cmJVo qH$dm H$mZm_mJo hmV Yamdm

cmJVmo.) ho gm§Jm`M§ H$maU åhUOo h„r

emók øm ÜdZr chatMm (AëQ´>mgmD§$S>)

Cn`moJ g_wÐmMr Imocr _moOÊ`mgmR>r

H$aVmV.

à{VÜdZrMm gdm©V gw§Xa Cn`moJ

dQ>dmKwi hm gñVZ àmUr H$aVmo. amÌr

CS>VmZm Vmo Amnë`m Vm|S>mVyZ Cƒ ÜdZr

char (gwna gm°{ZH$) {Z_m©U H$aVmo. øm

char g_moaÀ`m dñVy, amÌr ~mhoa nS>coco

gmn, C§Xra øm gmaIo àmUr, PmS>o, dm`ar

ømda AmnQy>Z naV `oVmV. dQ>dmKwimMo

H$mZ Ë`m nH$S>VmV Am{U Ë`mcm Amnco

^ú` ~amo~a g_OVo. Vo Ë`mà_mUo nwT>Mr

H¥$Vr H$aVo.

AmYw{ZH$ d¡ÚH$emómV h„r AMyH$

amoJ {ZXmZ H$aÊ`mgmR>r Am{U BVa B§{Ð`m§MoAmH¥$Vr 1
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{ZarjU H$aÊ`mgmR>r, ~mimMr J^m©dñWoV

dmT> nmhÊ`mgmR>r {d{dY eº$sÀ`m ÜdZr

char earamV gmoSy>Z, ~mhoa nS>Umè`m ÜdZr

chatMm AmdmO qH$dm N>m`m{MÌ KoD$Z

`mo½` {ZXmZ Ho$co OmVo. CXm. gmoZmoJ«m\$s,

Qy> S>r BH$mo, BË`mXr.

AmnU ÜdZrMr _m{hVr KoV AmhmoV,

Va nwT>rc gmoß`m àýmMo CÎma Úm. ~hþVoH$

gJù`m§Zr S>mg, _Y_mer JwUJwUVmV Vmo

AmdmO EoH$cm Agoc. nU EH$ gm§JVmo

øm {H$Q >H $ m §Z m AmdmO H$am`cm

ñda §̀ÌmgmaIo H$moUVohr B§{Ð` ZgVo Va ho

{H$Q>H$ CS>VmZm Ë`m§À`m n§Im§Mr hmbMmb

hmoVo, Ë`mMm hm AmdmO AgVmo. Va

Ka_mer, ~§~c~r, _Y_mer, S>mg Am{U

{d_mZ øm§À`m n§Im§Mr goH§$XmV {H$Vr doim

hmcMmc hmoVo Vo gm§Jm. A§XmO H$am

H$mJXmda CÎma {chm Am{U nwT>o {Xcoë`m

CÎmamer nS>VmiyZ nhm. øm H$sQ>H$m§Mo

{d{eï> H°$_oè`mZo N>m`m{MÌU H$ê$Z n§Im§Mr

hmoUmar hmbMmb qH$dm H§$nZo emókm§Zr

_moObr AmhoV Am{U Ë`mVyZ {Z_m©U hmoUmè`m

ÜdZrMm gya H$moUVm ho emoYyZ H$mT>bo Amho.

Ka_merÀ`m n§Im§Mr goH§$Xmcm hmoUmar

hmcMmc 352 doim Am{U ñda Q>moZ F,

~§~c~r goH§$Xmcm 220 doim n§I hcdVo.

_Y_mer goH§$Xmcm 440 doim n§I hcdVo

ñda Q>moZ A Am{U _Y_mer _Y KoD$Z

OmVmZm goH§$Xmcm 330 doim n§Im§Mr

hmcMmc hmoVo ñda Q>moZ B. S>mg CS>VmZm

Amnco n§I goH§$Xmcm 500 Vo 600 doim

hmcdVmo. `m VwcZoV {d_mZmMo n§I Jmoc

{\$aVmV gamgar goH§$Xmcm 25 doim.

ÜdZrÀ`m ~m~VrV AmUIr EH$

Xm oZ Jm oï >r OmUyZ

KoD$ `m. amÌrÀ`m

doir JmdmV Joë`mda

Vwåhr amV{H$S>çm§Mm

AmdmO E oH $cm

Agoc. (ehamV

amV{H$S>çm§Mm AmdmO

Xþ_r©i Pmcm Amho.)

Am{U Vmo amV{H$S>m

Hw$R>o Amho ømMm emoY

¿`m`Mm à`ËZ Ho$cm

Agoc. amV{H$S > m

Amnco n§I, nm`

EH$_oH$m §da KmgyZ

H$U©H$H©$e AmdmO

H$aV AgVmo. nU hm

{H$S>m Amnë`mcm

emoYVm `oV Zmhr.

ømM o H$ maU

hm ÜdZr H$moUË`m

{XeoZ `oVmo` ømMr

hmoUmar J\$cV. ho

g_OÊ`mgmR>r nwT>rc

gmonm n«̀ moJ H$am. (AmH¥$Vr 2)

AmH¥$Vr 2
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Vw_À`m {_ÌmMo S>moio KÅ> ~m§YyZ Ë`mcm

hm°cÀ`m _Ü`^mJr IwMuda ~gdm Am{U

Ë`mcm _mZ Z hcdVm pñWa ~gyZ Vwåhr

H$aV Agcocm AmdmO H$moUË`m {XeoZo

òVmò  ho hmVmZo XmIdm`cm gm§Jm. Z§Va

{XdmirV {_iUmè`m {Q >H $brÀ`m

{nñVwbmMm WmoSo> bm§~ C ô amhÿZ AmdmO

H$am. Ë`mdoir Vw_Mm hmV S>moŠ`mÀ`m gai

aofoV hdm. Vwåhr C^o AmhmV Vr OmJm

gmoSy>Z gd© {R>H$mUr Vmo ~moQ> XmIdoc. nU

Oa àVcmMr OmJm ~Xccr Va Ë`mMo ~moQ>

A{YH$ AMyH$ {R>H$mU XmIdoc. ømMo

H$maU AmdmOmÀ`m Odi AgUmam Ë`mMm

H$mZ H$mhr jU AmYr EoH$Vmo Am{U Ë`mcm

{Xem H$iy eH$Vo.

øm_wioM JdVmVcm {H$S>m Amnë`mcm

H$Yr COì`m ~mOycm Amho Va H$Yr S>mì`m

~mOycm Amho Ag§ dmQy>Z {H$S>çmMr OmJm

AmoiIVm `oV Zmhr. nmZmV cncoë`m

H$mo{H$im~m~Vhr Ag§M hmoV§. Vwåhmcm Oa

amV{H$S>m, H$moH$si nhm`Mm Agoc Va

{OWyZ AmdmO Amcm Amho Ag§ dmQ>oc

Ë`mÀ`m {déÕ {Xeocm Vm|S> didyZ emoYm

_J amV{H$S>m, H$moH$si Z¸$s {XgVrc.

ÜdZr åhUOo EH$ àH$maMr D$Om©

Amho. Amnë`mcm {_iUmao ~aoMgo kmZ

AmnU EoHy$Z H$mZmdmQ>o {_idVmo. Oa

~mimÀ`m H$mZmV {~KmS> Agoc Va Ë`mcm

ÜdZr EoHy$ ̀ oD$ eH$V Zmhr. Ë`m_wio ~mimMo

ñda §̀Ì Oar ~mocÊ`m`mo½` Agco Var Vmo

~mocy eH$V Zmhr. AWm©V `mo½` CnMmamZo

hr _wc§ ~mocy eH$VmV.

{~WmoìhoZ hm OJmVcm _hmZ g§JrVH$ma

~{ham hmoVm. Ago åhUVmV H$s Vmo Amncr

H$mR>r {n`mZmoda R>odV Ago Am{U {VMo

Xwgao Q>moH$ XmVmV YaV Ago. {n`mZmo dmOV

AgVmZm {Z_m©U hmoUmè`m ÜdZrchar Ë`mcm

XmVmV Yacoë`m H$mR>rVyZ g_OV AgV.

`mMà_mUo ~{har _mUg§ g§JrVmda

Z¥Ë` H$ê$ eH$VmV. g§JrVm_wio {Z_m©U

Pmcoë`m char O{_ZrV yZ Ë`m §À`m

S>m oŠ`mn`ªV OmD$Z Ë`mVyZ ÜdZrÀ`m

_‚mmV§Vyn`ªV nmohmoMVmV.

ømM o H$ maU ÜdZr dm` yê $n

_mÜ`_mnojm Ðdê$n _mÜ`_mVyZ OmñV doJmZo

OmVmo Am{U Ðd _mÜ`_mnojm KZ nXmWm©VyZ

OmñV doJmZo OmVmo Am{U earamVrc hmS>o

hr ÜdZr dmhÿZ ZoUmao Mm§Jco H§$S>ŠQ>a (dmhH$)

AmhoV.

Va Ago Amho ho ÜdZrnwamU !

boIH$ : B©. noaob_Z
AZwdmX : eer ~oSo>H$a, {Zd¥Îm _w»`mÜ`mnH$
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gmYmaUnUo 1 _moc aoUy qH$dm 1 _moc

AUy qH$dm 1 _moc Am`Z `m~ÔcÀ`m

Jmoï>r agm`ZemómÀ`m joÌmV ~mocë`m

OmVmV. CXm. 1 _moc àmUdm ỳ / Am°pŠgOZ

AUy Am{U 2 _moc hm`S´ >m oOZ AUy

`m§À`m_Ü ò amgm`{ZH$ {H«$`m KSy>Z 1 _moc

nmÊ`mMo aoUy  V`ma hmoVmV.
12 J«°_ H$m~©Z_Ü ò (C-12) {OVHo$

AUy AgVmV {VVHo$M aoUy /AUy H$moUË`mhr

nXmWm©Mo 1 _moc_Ü ò AgVmV.

S>mëQ>ZZo AUy {gÕm§V _m§S>ë`mda*

gd©M nXmWmªMo AUŵ ma _moOÊ`mMo à`ËZ

gwê$ Pmco. AmVm EH$ EH$ AUy KoD$Z

Ë`mMo dOZ H$aUo eŠ` Zmhr ho Va ñnï>M

hmoVo. Ë`m_wio doJdoJù`m nXmWmªÀ`m AUy§Mo

VwcZmË_H$ dOZ OmUÊ`mMo à`ËZ Mmcy

hmoVo. åhUOo g_Om OñVmÀ`m EH$m AUyMo

dOZ {H$Vr ho H$mT>Vm Amco Zmhr, Var

OñVmÀ`m AUyMo dOZ Vm§ã`mÀ`m AUyÀ`m

{H$Vr nQ>... ho H$mT>Vm òB©c.

ho H$mT>Ê`mgmR>r ^anya à`ËZ Pmco.

1 _moc åhUOo Z¸$s {H$Vr?

Ë`mV H$Yr `e Amco, Va H$Yr An`e.

dmX-MMm©-^m§S>Uo-J¡ag_OwVr Ago gJio

hmoV hmoV Z§Va hiyhiy d¡km{ZH$m§Zm Aem

VwcZmË_H$ dOZmMm Vº$m ~ZdVm Amcm.

`m_Ü ò gd© nXmWmªMr VwcZm hm`S´>moOZÀ`m

dOZmer Ho$cr OmV Ago. EImÚm nXmWm©Mm

AUy hm`S´>moOZ AUyÀ`m {H$VrnQ> dOZmMm

Amho, Ë`mcm Ë`m nXmWm©Mm AUŵ ma åhQ>co

OmB©.

`m àH$ma o  Am ° pŠgOZMm AUy

hm`S´>moOZÀ`m 16 nQ> dOZmMm, H$m~©ZMm

12 nQ> Am{U Zm`Q́>moOZMm 14 nQ> dOZmMm

Amho Ago {Xgco.

AmVm ì`dhmamV Va AmnU nXmW©

J«°_, {H$cmoJ«°_ Aem _mnmV _moOVmo. Voìhm

Ago gwMdco Joco H$s "AUŵ mamBVHo$ J«°_'

EdT>m nXmW© Oa KoVcm, Va Ë`mcm 1 J«°_

AUŵ ma Ago åhUVm òB©c. `mcm _mÝ`Vm

{_imcr Am{U Aem àH$mao gmo{S>`_Mm

J«°_ AUŵ ma 23 J«°_ Amho. H°$pëe`_Mm

40 J« °_, cmoI§S>mMm 57 J« °_ Amho.

boIH$ : gwerc Omoer · AZwdmX : Zr[c_m ghò~wÕo
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nmoQ>°{e`_Mm 39 J«°_ Amho.

AUŵ mamZwgma aoUŵ maXoIrc H$mT>Vm

òVrcM. nmÊ`mMm J«°_ aoUŵ ma hm 18 J«°_

Amho. {_WoZMm 16 J«°_ Amho. hrM Va

aoUŵ ma dm AUŵ mamMr _yi g§H$ënZm Amho.

H$moUË`mhr nXmWm©À`m aoUw^ma (qH$dm

AUŵ ma) BVH$m nXmW© J«°__Ü ò _moOyZ KoVcm

Va Vmo Ë`m nXmWm©Mm "1 _moc' AgVmo.

AmVm BWo "_moc'À`m XmoZ ì`m»`m

Pmë`m. øm XmoÝhrMm g§~§Y H$gm H$m`

cmdm`Mm?

BWo AmnU AUw^mam~Ôc Oam

g_OmdyZ KoD$. S>mëQ>ZZo gm§{JVcoo hmoVo H$s,

Ooìhm XmoZ nXmWmªV amgm`{ZH$ {H«$`m hmoVo,

Voìhm EH$mg EH$ AUyÀ`m nQ>rVM hmoVo.

`mMm AW© cjmV ¿`m`cm hdm. g_Om 1

J«°_ hm`S´>moOZ Am{U 8 J«°_ Am°pŠgOZ

`m§Mr g§nyU© nañna {H«$`m hmoD$Z nmUr V`ma

hmoVo, Va S>mëQ>ZÀ`m _m§S>UrZwgma 1 J«°_

hm`Ś>moOZ_Ü ò {OVHo$ AUy AmhoV, {VVHo$M

8 J«°_ Am°pŠgOZ_Ü ò AgUma. Ë`m_wio

Am°pŠgOZMm AUŵ ma 8 AgUma. hr 1804

gmcMr Jmoï> Amho. àË`jmV Am°pŠgOZMm

AUw^ma 8 ZgVmo. BWo H$mhr Var MyH$

Pmcocr hmoVr. amgm`{ZH$ {H«$`m hmoV

AgVmZm nXmWmªMo AUy gmaIo AgUma qH$dm

Ë`m§À`mV {d{eï> à_mU AgUma hr {Xem

_mÌ Ë`m§À`m _m§S>Ur_YyZ nwT>o Jdgcr.

ho Oo {d{eï> à_mU åhQ>c§ Joc§, Ë`mMm

A§XmO H$mhr dfm©VM d¡km{ZH$m§Zm Amcm.

A°ìhm oJ °S ´ > m o Am{U J°cwg oH$ `m Xm oZ

agm`Zemókm§À`m à`moJ - à`ËZm§VyZ ho

g_Oc§ H$s doJdoJù`m dm`y§À`m EH$m

R>amdrH$ AmH$ma_mZm_Ü ò aoUw§Mr g§»`m EH$

AmH$ma_mZ (Volume)

Xm~ (Pressure)

Vmn_mZ (Temperature)

dm ỳMo dñVw_mZ
(Mass of gas)

dm`yÀ`m aoUy§Mr g§»`m
(Number of gas
molecules)

ho{cA_ Zm`Q´>moOZ {_WoZ

AmH¥$Vr 1: AìhmoJmS´>moMm {Z`_
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_mob {Xdg
6.022 x 1023 åhUOo 1 _mob. Ë`m_wio

H$mhr agm`Zemókm§Zr 1023 åhUOo

23.10 åhUOoM 23 Am°ŠQ>mo~a Agm

AW© bmdbm Am{U 23 Am°ŠQ>mo~abm

_mob {Xdg Ago åhQ>bo OmD$ bmJbo.

6.022 À`m AmYmao hm {Xdg gH$mir

6 dmOyZ 2 {_{ZQ>m§Zr gwê$ hmoVmo. Va

H$mhr AÝ` agm`Zemókm§Mo åhUUo

nS>bo H$s 6.022 åhUOo 22 OyZ.

Voìhm Ë`m§Zr 22 OyZbm _mob {Xdg

gmOam H$am`bm gwédmV Ho$br.

gmaIrM AgVo. AWm©V ho gd© dm ỳ EH$mM

Vmn_mZmcm Am{U EH$mM Xm~mImcr

Agm`cm hdoV. (AmH¥$Vr 1 nhm.) åhUOo,

AmnU dmVmdaUmV (dmVmdaUr` Xm~ d

Vmn_mZmcm) 1 {bQ>a ho{bA_, 1 {bQ>a

Zm`Q´>moOZ Am{U 1 {bQ>a {_WoZ dm ỳ KoVbm

Va Ë`mVë`m aoUw§Mr g§»`m EH$ gmaIrM

Agoc.

`m_Ü ò ho _mÌ cjmV ¿`m`cm hdo

H$s 1 {bQ>a hm`S´>moOZ Am{U 1 {bQ>a

Am°pŠgOZ dm`y AgVrb Va 1 {cQ>a

Am°pŠgOZMo dOZ 1 {cQ>a hm`S´>moOZÀ`m

16 nQ> AgVo. AW© Agm H$s aoUw§Mr g§»`m

gmaIr Agoc, Va Am°pŠgOZMm EHo$H$

aoUy hm`S´>moOZÀ`m EHo$H$m aoUwÀ`m 16 nQ>

dOZXma AgUma. hm`S´>moOZÀ`m àË`oH$

a oU w_Ü` o 2 AUy AgVmV. Am{U

Am°pŠgOZÀ`m aoUw_Ü òhr XmoZ AUy AgVmV.

Ë`m_wio Am°pŠgOZMm AUy hm`S´>moOZÀ`m

AUyÀ`m 16 nQ> dOZmMm AgVm o.

Am°pŠgOZMm AUŵ ma 16 Amho.

S>mëQ>Z Am{U A°ìhmoJ°S´ >m o `m§Mo

dmX{ddmX ~è`mM H$min`ªV Mmcco.

Ë`mVyZ _mJ© H$mT>cm H°${ZPamo `m BQ>m{c`Z

agm`Z VÁkmZo. J_VrMr Jmoï> Aer H$s

H$moUË`mhr dm ỳMm 1 J«°_ aoUy / 1 J«°_ AUy

KoVë`mg Ë`mMo AmH$ma_mZ 22.4 {cQ>a

`oVo. (_mZH$ Vmn_mZ Am{U Xm~mImbr

AgVmZm åhUOoM 273 {S>J«r Ho$pëdZ

Vmn_mZ Am{U 1 dmVmdaUr` Xm~mImbr

AgVmZm)

WmoS>Š`mV, H$moUË`mhr nXmWm©À`m
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1 J«°_ aoUy / 1 J«°_ AUy_Ü ò AgUmè`m aoUy

/ AUy§Mr g§»`m {d{eï> / EH$M AgVo.

Ë`mcmM A°ìhmoJ°S´>mo Z§~a åhUVmV.

Ooìhm nXmWmªMo aoUw^ma / AUw^ma

H$mT>Ê`mMo H$m_ Mmcy Pmco hmoVo, Voìhm Vo

hm`S´>moOZÀ`m nQ>rV H$mT>m`cm gwédmV

Pmcocr hmoVr. na§Vw hm`S´>moOZ~amo~a ~aoMgo

nXmW© amgm`{ZH$ {H«$`m H$aVM ZmhrV.

Ë`m_wio Ë`mEodOr Am°pŠgOZMm dmna H$amdm

Ago gwMdco Joco. ho H$aUo gmono hmoVo,

g ẁ{º$H$hr hmoVo. na§Vw g_ñWm{ZH$m§Mm emoY

cmJë`mda `mV AS>MU Amcr. CXm.

hm`S´>moOZMr VrZ g_ñWm{ZHo$ gmnS>VmV.

AUŵ ma 1, 2 d 3 Agcocr hr g_ñWm{ZHo$

{ZgJm©V gmnS>VmV. AmnU Oa hm`Ś>moOZMm

AUŵ ma àË`j à`moJmZo H$mT>m`Mm R>adcm,

Va Vmo KoVcoë`m Z_wÝ`mVrc `m VrZ

g_ñWm{ZH$m§À`m à_mUmZwgma doJdoJim

òB©c. Am{U Z_wZm ~Xccm H$s AUŵ mahr

~Xcy eHo$c. _J AUŵ ma R>adUma H$go?

Ë`mda Cnm` Agm H$mT>cm Jocm H$s AUŵ ma

1 Agcoë`m hm`S´>moOZMo g_ñWm{ZH$

_mnZmgmR>r dmnamdo.

nwT>o hm`S´>moOZEodOr Am°pŠgOZÀ`m

AUŵ mamMm 16 dm ^mJ hm AUŵ ma 1

_mZmdm, H$maU Am°pŠgOZer ~hþVoH$ gd©

nXmWmªMr amgm`{ZH$ {H«$`m hmoVo - Ago

_m§S>co Joco. na§Vw H$moUVm Am°pŠgOZ ̀ mdê$Z

_V ôX Pmco.

agm`Z emókm§Mo _V hmoVo H$s

{ZgJm©V gmnS>Umè`m Am°pŠgOZMm AUŵ ma

dmnamdm. `mV Am°pŠgOZÀ`m AZoH$

g_ñWm{ZH$m§Mo {_lU AmnmoAmn òVo.

_mÌ ̂ m¡{VH$emók AUŵ ma H$mT>m`cm

dUm©{^coImMm - Mass spectrometryMm

dmna H$aV. `m_Ü`o AUw^ma Ë`m Ë`m

g_ñWm{ZH$mMm doJdoJim {_iV Ago.

Ë`m_wio Ë`m§Mo åhUUo hmoVo, H$s 16 AUŵ ma

Agcoë`m Am°pŠgOZMmM _mnZmgmR>r dmna

H$amdm.

`mda H$mhr d¡km{ZH$m §Zr Cnm`

g wMdcm H$ s Am ° pŠgOZMm dmna

H$aÊ`mEodOr H$m~©Z12 `mMmM dmna

H$amdm. ho gdmªZr ñdrH$maco Am{U eodQ>r

H$m~©Z12Mm AUŵ ma 12 _mZyZ BVa gd©

nXmWmªMo AUŵ ma/aoUŵ ma {Z{üV Ho$co Joco.

H$m~©Z12À`m 1 J«°_ _moc _Ü`o

H$m~©ZMo 6.022 x 1023 BVHo$ AUy

AgVmV.

`m gJù`m H$WoMo VmËn ©̀ H$m`? Va

g§H$ënZm ñnï> AgVrc, Va _mnZmgmR>r

H$m` dmnamdo Vo R>adUo H$mhr AdKS> Zmhr!

qhXr g§X^© A§H$ 105 _Yrc
coImMm g§{já AZwdmX

_yi coIH$ : gwerc Omoer, EH$bì` Ûmam
g§Mm{bV ómoV \$sMa godoer g§b¾ AmhoV. {dkmZ
{ejU Am{U boIZmMr AmdS>.
AZwdmX - Zr[c_m ghò~wÕo



46 e¡j{UH$ g§X^©   A§H$ - 103

^m ¡Jm o {bH$ _m{hVr àUmbr

(Geographical Information System)

åhUOo H$m` Am{U Vr Amnë`mbm H$moUË`m

H$moUË`m àým§Mr CÎmao XoD$ eH$Vo ho AmnU

n{hë`m ^mJm_Ü`o ~{KVbo. nU AmnU

EH$ bjmV R>odbo nm{hOo H$s ^m¡Jmo{bH$

àUmbr Amnë`mbm {ZU©̀  ¿`m`bm \$º$

_XV H$aVo nU ñdV… {ZU©̀  KoV Zmhr.

`m_Ü`o _m{hVrMo {dûcofU Ho$bo OmVo,

A{^joÌr` _m{hVr (spatial) AW©nyU©

_m{hVr_Ü ò ê$nm§V[aV Ho$br OmVo. `m_wio

{ZU©̀  KoUo gmono OmVo.

^m¡Jmo{bH$ _m{hVr àUmbr hr EH$

AZoH$ àUmbtda AmYm[aV Jw§VmJw§VrMr

àUmbr Amho. `m ^mJm_Ü ò AmnU {VMo

doJdoJio KQ>H$ ^mJ Am{U Vo H$go EH$Ì

H$m_ H$aVmV Vo nmhÿ `m.

^m¡Jmo{bH$ _m{hVr àUmbrMo AZoH$

^mJ AmhoV Am{U gJioM A{Ve`

_hÎdmMo AmhoV. `m_Ü ò àM§S> à_mUmV

_m{hVrMm gmR>m Agë`m_wio g§JUH$mbm

n`m©̀  Zmhr. g§JUH$ ZwgVrM _m{hVr gmR>dyZ

R>odV Zmhr Va BVa H$mhr gmYZm§À`m _XVrZo

{VMo AW©nyU© {dûcofU H$ê$Z g§nmXZ H$aVmo.

^m¡Jmo{bH$ _m{hVr àUmbrMo _w»` 5 KQ>H$

AmhoV. ho gJio ^mJ àM§S> à_mUmV

Agboë`m A{^joÌr` _m{hVrda H$m_

H$aVmV.

1. g§JUH$mMo doJdoJio ^mJ

(Hardware)

hmS©>doAa _Ü ò H$_rV H$_r 32 MB RAM

Agbobm g§JUH$, hmS©> {S>ñH$, ñH°$Za Am{U

qàQ>a AgVmV.

2. g§JUH$ àUmbr     (GIS software)

^m¡Jmo{bH$ _m{hVr àUmbrgmR>r doJdoJù`m

g§ñWm§Zr V`ma Ho$boë`m {deof g§JUH$

àUmbr CnbãY AmhoV. Ë`m {d§S>moO,

{bZŠg Aem {Za{Zamù`m Am°naoqQ>J {gñQ>r_

daVr AmYm[aV Agy eH$VmV. Erdas,

^m¡Jmo{bH$ _m{hVr àUmbr
(Geographic  Information System)

^mJ - 2

boIH$ : drUm Hw$bH$Uu AZwdmX : g§OrdZr Am\$io
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Rolta Engineering ̀ m Aem H$mhr g§ñWm

AmhoV. g§JUH$ àUmbr Or AmOy~mOyÀ`m

OJm~ÔbMr _m{hVr Jmoim Ho$bobr AgVo

Vr g§JUH$m_Ü ò ^aVo.

3. nÕVr/gmYZo

^m¡Jmo{bH$ _m{hVr àUmbrÀ`m g§JUH$

àUmbr_Ü ò _m{hVrda à{H«$`m H$aÊ`mgmR>r

AZoH$ {dûcofU H$aUmar Am{U J{UVo

H$aUmar gmYZo AgVmV. H$moUVo gmYZ

dmnam`Mo Vo àýmda Adb§~yZ AgVo.

CXmhaUmW©, Oa R>adbobm ZdrZ añVm

~m§Ym`Mm Agob Va Ë`mMm dmhVwH$sda

Am{U Ë`mbm OmoS>Umè`m añË`m§da H$m`

n[aUm_ hmoB©b ømMo {dûcofU H$aÊ`mgmR>r

GIS g§JUH$ àUmbr_Ü`o Network

Analysis ho gmYZ dmnabo OmVo.

4. _m{hVr

_m{hVr åhUOo ZH$meo Agy eH$VmV qH$dm

Vº$m Agy eH$Vmo qH$dm CnJ«hmZo KoVbobo

qH$dm dê$Z KoVbobo \$moQ>mo Agy eH$VmV.

g§JUH$ àUmbr gẁ mo½` nÕVrZo hr _m{hVr

gmR>dVo. åhUOo Ooìhm EImXm àý {dMmabm

OmB©b g§JUH$ Ë`mMo bJoM CÎma XoD$ eHo$b.

hr àM§S> _m{hVr gmR>dÊ`mgmR>r A{Ve`

Hw$eb Aem nÕVr `m g§JUH$ àUmbr

dmnaVmV. hr _m{hVr {Za{Zamù`m ñVam§_Ü ò

gmR>dbr OmVo. åhUOo añË`m§À`m Omù`mMr

_m{hVr, OmJ oMr CnbãYVm, OmJm

H$emgmR>r dmnabobr Amho, _mVr~ÔbMr

_m{hVr, nO©Ý`_mZ dJ¡ao dJ¡ao. Ooìhm EImXm

àý {dMmabm OmVmo Voìhm ̂ m¡Jmo{bH$ _m{hVr

àUmbr `m gJù`m ñVam§_YyZ _m{hVr

EH${ÌV H$ê$Z Ë`mMo CÎma emoYVo. Iao

åhUOo doJdoJù`m KQ>H$m§Zr O_dboë`m

_m{hVrMo EH$ÌrH$aU H$ê$Z Ë`mMo Cn ẁº$

_m{hVr_Ü ò n[adV©Z H$aÊ`mMo ^m¡Jmo{bH$

_m{hVr àUmbrMo ho d¡{eï` EH$_od Amho.

CXmhaUmW© EImXm _mUyg _mVrMm ZH$mem,

nO©Ý`_mZ Am{U {Oëho Aer _m{hVr

EH${ÌV H$ê$ eH$Vmo. `m_wio Agm EH$M

ZH$mem V`ma hmoVmo, Á`m_Ü ò H$moUVr Jmdo

H$moUË`m {nH$mÀ`m bmJdS>rgmR>r `mo½`

AmhoV Vo Xe©{dVm òVo.

5. _Zwî`~i

hr àUmbr dmnaUmam _mUyg hm AË`§V

_hÎdmMm KQ>H$ Amho. ^m¡Jmo{bH$ _m{hVr

àUmbr H$mhr CÎmao XoVo nU {ZU©̀  KoUmam

_mUyg Vr CÎmao g_OyZ KoD$Z ̀ mo½` Vo {ZU©̀

KoVmo. GIS {ZU©̀  ¿`m`bm _XV H$aVo nU

ñdV… H$YrM {ZU©̀  KoV Zmhr. Vmo _mUyg

KoVmo. H$mhr doim GIS Amnë`mbm XmoZ

qH$dm OmñV CÎmao XoVo, H$moUVo dmnam`Mo Vo

Vr àUmbr dmnaUmam _mUygM R>ady eH$Vmo.

AmH¥$Vr 1 _Ü ò ̂ m¡Jmo{bH$ _m{hVr àUmbrMo

doJdoJio KQ>H$ XmIdbo AmhoV.
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AmH¥$Vr 1 : ^m¡Jmo{cH$ _m{hVr àUmcrVrc KQ>H$

hmS©>doAa Am{U g§JUH$ àUmbrgmR>r bmJUmè`m Amdí`H$ ~m~r AmH¥$Vr 2 _Ü`o

XmIdë`m AmhoV.

g§JUH$ àUmbr

hmS©>doAa

_m{hVr nÕVr

_Zwî̀ ~i
A{^joÌr` Am{U
JwUY_u` _m{hVr

^m¡Jmo{bH$ _m{hVr àUmbrgmR>r bmJUmao hmS©>doAa Am{U g§JUH$ àUmbr

· hmS©>doAa : H°$åß`wQ>a, _m°{ZQ>a, qàQ>a, ßcm°Q>a, {H$-~moS>©, ñH°$Za, BË`mXr.

· g§JUH$ àUmcr : Am°nao{Q>§J {gñQ>r_ Eg/S>ãë`y, {dS>m|O 2000,
{dS>m|O EZQ>r, `w{ZŠg, BË`mXr.

· OrAm`Eg g§JUH$ àUmcr : Arcinfo, Erdas, Arcview, Autocad map, Idrisi etc.

OrAm`Eg gm°âQ>doAaOrAm`EgMm dmnaH$Vm© OrAm`EgMm dmnaH$Vm©
Am°naoqQ>J {gñQ>r_

hmS>©doAa

AmH¥$Vr 2
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boIH$ : drUm Hw$bH$Uu, ~r. Q>oH$., A_o[aHo$VyZ E_.Eg., 24 df} Mr\$ [agM© Am°{\$ga åhUyZ
CWPRS _Ü`o H$m_, nwUo {dÚmnrR>mV {OAmoBÝ\$m°_}{Q>Šg {d^mJmV _mZX àmÜ`mnH$.
AZwdmX : g§OrdZr Am\$io

KS>Umè`m KQ>Zm§Mr gmIir Aer OmoS>Vm òB©b-----

· g§JUH$ Am{U GIS g§JUH$ àUmbrÀ`m gmhmæ`mZo àUmbr_Ü ò _m{hVr ^ê$

eH$Vmo. hr _m{hVr doJdoJù`m {R>H$mUm§dê$Z Jmoim Ho$bobr AgVo. Aem VèhoZo

_m{hVrMm gmR>m V`ma Ho$bm OmVmo.

· Ooìhm àUmbrbm dmnaH$Vm© àý {dMmaVmo, {dûcofU H$aUmar gmYZo hm àM§S>

gmR>m Yw§S>miVmV Am{U Ë`mda à{H«$`m H$aVmV. à{H«$`m H$ê$Z H$mT>bobo CÎma

g§JUH$mÀ`m _m°{ZQ>ada {XgVo qH$dm qàQ> H$ê$Z {Xbo OmVo.

· dmna H$Vm© Ë`m CÎmamVyZ `mo½` Vmo {ZîH$f© H$mT>Vmo Am{U {ZU©̀  KoVmo.

nwT>À`m ^mJmV AmnU _m{hVrda à{H«$`m H$aÊ`mgmR>r dmnaë`m OmUmè`m doJdoJù`m

nÕVr Am{U gmYZo nmhÿ `m.

{MÌ 2 : Cî_J{VH$sÀ`m Xþgè`m {Z`_mMo CÎm_ CXmhaU åhUOo YaUmÀ`m nmÊ`mnmgyZ V`ma Ho$br
OmUmar drO. YaUm_Ü`o Agbobm Imob nmUrgmR>m YaUmÀ`m Vimer Cƒ Xm~ {Z_m©U H$aVmo. ho
nmUr C§Mmdê$Z Imbr AmUbo OmVo. nmÊ`mÀ`m pñW{VO D$O}Mo ê$nm§Va J{VO D$O}V hmoVo. `m
nmÊ`m_wio Q>~m©B©Z {\$aVo Am{U Ë`m_wio nmÊ`mVrb J{VO D$O}Mo `m§{ÌH$ D$O}V énm§Va hmoVo. OZaoQ>a
hr `m§{ÌH$ D$Om© {dOoV énm§VarV H$aVmo. `mVrb H$mhr D$Om© H$_r Vrd«VoÀ`m Cî_D$O}V énm§VarV
hmoVo Am{U nmÊ`mMm Xm~hr H$_r hmoVmo.

Q>~m©B©Z_wio
J{VO D$O}Mo
`m§{ÌH$ D$O}V
ê$nm§Va hmoVo.

YaUnmÊ`mÀ`m
pñWVrO D$O}Mo
ê$nm§Va J{VO

D$O}V hmoVo.

VbmdmVrb
nmUr

Cƒ Xm~mÀ`m Vmam§_YyZ drO Amnë`m
KamV, Am°\$sgmV AmUbr OmVo

`m§{ÌH$ D$O}Mo {dÚwV D$O}V
énm§Va H$aUmao O{ZÌ

Q>~m©B©Z_YyZ ~mhoa
Ambobo H$_r
Xm~mMo nmUr

A§H$ 101 _Yrb Cî_J{VH$sMm Xþgam {Z`_ ^mJ 4 `m boImVrb {MÌ 2 _Ü`o H$mhr
XþéñË`m AmhoV. Am_À`m {dMjU dmMH$m§gmR>r gwYm[aV {MÌ XoV AmhmoV.
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EHo$ {Xder {_gog {_eobZo Amåhmbm `m

nÌm§_Yë`m EH$XmoZ B§Q>aopñQ>§J Jmoï>r Am{U

Amåhr H$m` {eH$bmo Vo dJm©V gm§Jm Ago

gwMdbo. _bm Va AÑí`M hmoD$Z Omd§g§

dmQ>b§.

n{hbr gwédmV OoZrZ§ Ho$br. dJm©g_moa

C^r amhVmZm Vr Oam WaWaV hmoVr. ""_mPm

nÌ{_Ì Amho J°Wr. Vmo amoO emim gwQ>ë`mda

eoVmV OmD$Z Ë`mÀ`m d{S>bm§Zm _XV H$aVmo

Am{U Jm`rJwam§Zm gm§̂ miVmo. Xþnma^a ho

H $ m_ H o $ë`mZ §Va Ë`mbm bm §~À`m

AmoT>çmdê$Z nmUr AmUmd§ bmJV§. Vmo amÌr

gJù`m§À`m gmo~V OodVmo nU Ë`mMo ~m~m

Ë`m§À`m~amo~a OodV ZmhrV. Ë`m§À`mH$So>

AÞ H$_r AgV§ Ë`m_wio Ë`mMo ~m~m

AmR>dS>çmVyZ VrZXmM OodVmV. Vmo bhmZ

Agë`mZ§ Ë`mbm amoO OodU {_iV§. dmB©Q>

Jmoï> åhUOo Ooìhm Vmo _moR>m hmoD$Z eoVmV

OmñV H$m_ H$aob Voìhm Ë`mbm amoO Ag§

OodU {_iUma Zmhr.'' Vr Wm§~br Am{U

AñdñW hmoD$Z åhUmbr ""BVH§$M''

""W±Š ỳ OoZr, Om OmJoda ~g. Q>m°S>

AmVm Vy gm§J.''

AZ_mob nmUr

Q>m°S>gwÕm OoZr gmaImM AñdñW hmoVm.

hiy AmdmOmV Ë`mZo gwédmV Ho$br, ""_mÂ`m

nÌ{_ÌmM§ Zmd Amho, _Ho$Zm, Vr _wbJr

Amho.'' ""Q>m°S> {H$Vr hiy ~mobVmò g. _r

BVH$s Odi AgyZhr _bm EoHy$ ̀ oV Zmhr ò.

_mZ da H$ê$Z _moR>çmZo gm§J nmhÿ.'' {_gog

{_eob åhUmë`m. Q>m°S>Zo WmoS>r Mwi~wi

Ho$br Am{U Oam _moR>çm AmdmOmV åhUmbm,

""_Ho$Zm _mPr nÌ_¡ÌrU Amho. A§ A§ _r

gwÕm Ë`m§À`m OodUm~ÔbM gm§JUma Amho.''

OoZrZ§ Ë`mÀ`mH$So> nmhÿZ _mZ hbdbr Am{U

Vr hbHo$M hgbr. ""Va _Ho$ZmZ§ gm§{JVb§

H$s amÌr Oodm`À`m doir Vo gJio EH$Ì

O{_Zrda ~gVmV Am{U EH$m Hw§$S>çmVM

OodVmV. _wbtgmR>r EH$ Am{U _wbm§gmR>r

EH$ Ago XmoZ OodUmMo Hw§$So> AgVmV. Q>o~b

dJ¡ao H$mhr ZgV§. Ë`m Hw§$S>çm§_Ü`o hmV

KmbyZ Im`M§. nU Ë`mgmR>r \$º$ COdmM

hmV dmnam`Mm H$maU S>mdm hmV Ooìhm

AmnU {VH$So> OmVmo Voìhm dmnaVmo. Ia§Va

OodUmnydu hmV YwU§ {H$Vr _hÎdmM§ Amho

nU Ë`m§À`mH$So> gm~UM Zmhr ò. {VWo gm~U

Iyn _hmJ Amho. Ë`m§Zm {_imbm Va Vo
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gm~U Z¸$s dmnaVrb. nU nadS>V Zmhr.

åhUyZ _r {Vbm åhUmbmo H$s _r Vwbm

gm~U nmR>dyZ XoVmo. AmVm _bm CÚm nmoñQ>

Am°\$sgmV Om`M§̀ .''

""N>mZ Q>m°S>, VwPr _ob dmMyZ Vr

Z¸$sM Iwe hmoB©b. ~g AmVm. OoZoQ> Vy

ò..'' KÅ> ñdoQ>a _Yë`m gS>nmVi OoZoQ>

H$So> gJir _wb§ Q>H$ bmdyZ Am{U œmg

amoIyZ ~KV hmoVr. Vr emioV à{gÕ Amho.

gJù`mM _wbm§Zm {VÀ`mer _¡Ìr H$am`Mr

AgVo Am{U gJù`m _wbr {VÀ`mda

OiVmV. Vr Zoh_rM à{gÕrÀ`m PmoVmV

{_adVo. Vr AmË_{dœmgmZo nwT>o Ambr Am{U

_moR>çmZo åhUmbr, ""_mPm {_Ì Amho

ZmJ«o. Ë`mZo AbrH$So>M Ë`m§À`m A§JUmV

~gdboë`m nmÊ`mÀ`m Q > mŠ`m §~Ôb

gm§{JVb§. CÝhmù`mV dmnaÊ`mgmR>r

nmdgmM§ nmUr Ë`m Q>mŠ`m§_Ü`o gmR>db§

OmV§. _r Ë`mbm {dMmab§ Q>mŠ`m ~gdm`À`m

AmYr Vwåhr nmUr Hw$Ry>Z AmUm`MmV?

Vmo åhUmbm, Vmo Am{U Ë`mMr ^md§S§>

bm§~ bm§~ OmD$Z nmUr AmUm`Mr. Ë`m_wio

H$Yr H$Yr Va Ë`m§Zm emioVgwÕm OmVm

`m`M§ Zmhr. _r Ë`mbm gm§{JVb§ H$s Ooìhm

EH$m H$m ©̀H«$_mgmR>r _r AO}pÝQ>Zmbm Jobo

hmoVo Voìhm EH$m IoS>çmV PmonS>rV Jobo

hmoVo. nmD$g gwé Pmë`mda {VWë`m _wbm§Zr

Am{U Ë`m§À`m AmB©Zo ^am^a ^m§S>r, nmVobr

AmUyZ Ë`mV N>VmVyZ òUma§ nmdgmM§ nmUr

Jmoim H$am`bm gwédmV Ho$br. _wbm§Zm Va

eoVmVyZ IS²>S>çmV Am{U S>~Š`mV O_m

Pmbob§ nmUrhr AmUmd§ bmJV§. Ag§

O_dbob§ Am{U gmR>dbob§ nmUr CÝhmù`mV

Iyn OnyZ dmnamd§ bmJV§. ZmJ«o åhUmbm

Q>mŠ`m ~gdm`À`m AmYr Ë`m§ZmgwÕm Ag§M

H$amd§ bmJm`M§. _bm dmQ>V§ ñdÀN> nmÊ`mMm

VwQ>dS>m hr EH$ OmJ{VH$ g_ñ`m Amho.''

""YÝ`dmX OoZoQ>'' {_gog {_eob

åhUmë`m. OoZoQ> OmJoda OmD$Z ~gbr. _r

~mH$mda A§J Mmoê$Z ~gbo. Xodm _mPm

Z§~a eodQ>r Agy Xo. _bm g_OVM ZìhV§

H$m` ~mobmd§. ""{bbr, Vy ̀ o'' AmVm _mÂ`m

nmoQ>mV JmoimM Ambm. _r H$erVar CR>bo

Am{U nwT>o Jobo.

""_mPr nÌ_¡ÌrU Amho {H$AmoZr.''

H$mhr jU em§VVm. ""A§ A§, EH$ Jmoï> _bm

IQ>H$br Vr åhUOo, {H$AmoZrbm ~è`mM

doiobm emim ~wS>dmdr bmJVo H$maU.....''

_bm bmO dmQ>V hmoVr.

""nwT>o?'' {_gog {_eob.

""_bm g§H$moM dmQ>Vmò ''

""R>rH$ Amho gm§J Vy'' qH${MV hgV

Ë`m åhUmë`m. ""A§ A§.. {Vbm {VÀ`m

_m{gH$ nmir_wio emim MwH$dmdr bmJVo.''

_bm dJm©V X~Š`m AmdmOmV hgy Am{U

Hw$O~wO gwê$ Pmë`mM§ OmUdb§, {deofV…

_wbm§À`m ~mOyZo.

""{H$AmoZr åhUmbr H$s Ë`m§À`mH$So>
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gJù`mM _wbtZm Ë`m§À`m nmirÀ`m doir

emim MwH$dmdr bmJVo. H$maU Ë`m§À`m

emioV ~mWé_M Zmhr`o. _wb§ Ë`mgmR>r

PwSw>nmV OmVmV. nU nmir Mmby AgVmZm

_wbtZm Ag§ H$aU§ {H$Vr bm{OadmU§ dmQ>V

Agob'' AmVm hem _moR>çmZo òD$ bmJbm.

""em §V ~gm'' {_g og {_e ob

AmoaS>ë`m. ""Vwåhr {H$Vr gwX¡dr AmhmV,

Vw_À`mH$So> emioV Am{U Kar gwÕm ~mWê$_

AmhoV. nU Ho${Z`mVë`m ̀ m _wbm§H$So> Aem

gw{dYm ZmhrV. _wbtgmR>r Va nmirÀ`m

H$mimV ho dmB©Q>M Amho.''

H$m`b {\$Xr{\$Xr hgbm. ""H$m`b,

_wbtZm, ~m`H$m§Zm nmir `oVo. Ë`mV

hgÊ`mgmaI§ H$m`? hr EH$ Z¡g{J©H$ Jmoï>

Amho. Vw_À`m ^modVrÀ`m {ó`m§~Ôb Oam

g§doXZerb ìhm. Agmo, {VWë`m _wbtZm

nmirÀ`m H$mimV emioV Om`bm ea_

dmQ>Vo Am{U Ë`m Voìhm KarM amhÿZ Ë`m§Mr

H$m_§ H$aVmV. Ë`m§Mr OrdZe¡br {Zamir

Amho Am{U AmnU Ë`m~Ôb hgVm H$m_m

Z ò.'' dJ© ñVãY Pmbm. ""{bbr, gm§J

nwT>o.''

""{H$AmoZrZo \$ma H$mhr `m~Ôb

gm§{JVb§ Zmhr. {Vbmhr g§H$moM dmQ>V

Agob. nU Vr åhUmbr nmÊ`mMr H$_VaVm

Agë`mZo {Vbm amoO A§Kmoi H$aVm òV

Zmhr. Vr Oo nmUr ^ê$Z AmUVo Vo

{nÊ`mgmR>r Am{U ñd §̀nmH$mgmR>r dmnabo

OmVo. Vr AmoT>çmda OmVo VoìhmM Vr A§Kmoi

H$aVo Am{U H$nSo> YwVo. nU AmÎmm CÝhmim

Agë`mZ§ OdiMm AmoT>mgwÕm H$moaS>m

nS>bm`. Ë`m_wio {Vbm S>m|Jamda OmD$Z

{VWë`m Pè`mVyZ nmUr AmUmd§ bmJV§̀ .

_r Ooìhm {Vbm Am_À`m ViKamV

gmR>boë`m nmÊ`m{df`r gm§{JVb§ Voìhm Vr

åhUmbr H$s CÝhmù`mgmR>r ^anya nmUr

Amho åhUyZ _bm AmZ§X ìhm`bm hdm.

_bm AmYr H$ib§M Zmhr Vr H$m` åhUVò

Vo. nU AmVm _bm {VÀ`m ~mobÊ`mMm AW©

g_OVmo`. {VÀ`mgmR>r nmÊ`mMm W|~ Z

W|~ _hÎdmMm Amho. nmUr {VÀ`mgmR>r

AZ_mob Jmoï> Amho Am{U BW§ _bm Ooìhm

hd§ Voìhm Zi gmoS>bm H$s nmUr hOa.''

""YÝ`dmX {bbr, N>mZ.'' {_gog

{_eob åhUmë`m Am{U _mÂ`mH$So> ~KyZ

hgë`m. _bm Iyn hbH§$ hbH§$ dmQ>V hmoV§.

_r Va§JVM _mÂ`m OmJoda òD$Z ~gbo.

Z§Va Xhm _wbm§Zr Ë`m§Mo AZŵ d gm§{JVbo.

_r Ë`m§À`mH$So> bj Úm`bm hd§ hmoV§ nU

ŵHo$Z§ _mÂ`m nmoQ>mV H$mdio H$moH$bV hmoVo.

nU \$º$ P°H$M§ ~mobU§ _r ZrQ> EoH$b§. Vmo

emioÀ`m IoimÀ`m Q>r__Ü ò Amho. CÎm_

YmdnQy> Amho Am{U h±S>g_ Amho. _bm Vmo

Iyn AmYrnmgyZ AmdS>Vmo nU _r Ë`mÀ`m

pIOJUVrVhr ZgVo. _mÂ`mgma»`m gmÜ`m

OrÝg Q>reQ>© KmbUmè`m _wbrH$So> H$moU

nmhUma?
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P°H$Zo Kgm ImH$abm Am{U Ë`mÀ`m

^maXñV AmdmOmV gwédmV Ho$br. ""_r

_mQy>bm {dMmab§, JmdmV Oa nwaog§ nmUr

Am{U AÞ Zmhr`o Va Vw_À`m emioV

H$m°åß ẁQ>a Am{U B§Q>aZoQ> H$g§ H$m`? Ë`mZ§

gm§{JVb§ H$s Q>obrH$å ẁ{ZHo$eZ H§$nZrZ§ Vo

emiobm {Xb§̀ . àË òH$ KamV {ZXmZ EH$

Var gob\$moZ AmhoM. H$mhr bmoH$m§H$So> Q>rìhr

nU Amho. gaH$maZ§ ho V§ÌkmZ dmnaÊ`mgmR>r

eoVH$è`m§Zm àmoËgmhZ {Xb§`. Am{U

Ë`mgmR>r _XVhr {Xbr`. _mQy> åhUmbm,

`mV H§$nZrMm Am{U gaH$maMm \$m`Xm Amho

nU Ooìhm nmÊ`mMm {df` {ZKVmo Voìhm

gaH$ma _yH$~{Ya hmoD$Z OmV§. Am_À`m

BW§ nmUr àý gmoS>dÊ`mnojm H$m°åß`wQ>a

~gdU§ Am{U gob \$moZ XoU§ gmon§ Amho.

nmÊ`mM§ gaH$maZ§ Ë`m§À`mdaM gmondb§̀ .

àË`oH$mZ§ Amnmnbr AÞ nmÊ`mMr gmo`

H$amdr. _bm dmQ>V§ _yb ŷV JaOm§gmR>r Vo

PJS>V AgVmZm gaH$maM§ Ag§ Xþb©j ̀ mo½`

Zmhr.''

""W±Š ỳ P°H$, _J AmVm Vy Mm§Jb§

nmUr {_idÊ`mgmR > r _mQ wbm H$m`

gwMderb?'' {_gog {_eobZ§ {dMmabo.

""_bm Ia§Va _mhrV Zmhr ò'' P°H$ åhUmbm

""H$Xm{MV Vo gaH$mabm {damoY H$ê$

eH$Vrb. qH$dm Vo ~mhoaÀ`m, JaOy§Zm _XV

H$aUmè`m g§ñWm§Mr, Amnë`mgma»`m

emioMr _XV KoD$ eH$Vrb. {ZXmZ VoìhmVar

Ë`m§Mm nmUràý gaH$maÀ`m H$mZmda nSy>Z

A{YH$mar Oam Var _XV H$aVrb.''

""~amo~a Amho. _wbm§Zmo, AmVm CÚm

Vwåhr Vw_À`m Ho${Z`Z {_Ìm§Zm _XV

H$aÊ`mgmR>r H$m` H$m` H$ê$ eH$Vm ̀ m~Ôb

{bhÿZ AmUm.'' {_gog {_eob ho gm§JVM

hmoË`m Voìhm K§Q>m dmObr Am{U _wb§

Oodm`bm nimbr.

{H$Vr {damoYm^mg ! Amåhr AmÎmmM

Vmg^a Ho${Z`mVrb _wbm§Zm H$g§ nwaog§ AÞ

Am{U nmUr {_iV Zmhr `mda MMm© Ho$br

Am{U nwT>À`m {_{ZQ>mbm Ë`m§Zm {dgê$Z,

ImÊ`mgmR>r emioÀ`m AÞnXmWmªZr Jƒ

^aboë`m H±${Q>Z_Ü ò nimbmo.

* * * * *

bdH$aM _o _{hZm Ambm. emioMo

eodQ>Mo H$mhr {Xdg am{hbo hmoVo. _wb§

CÝhmù`mÀ`m gwÅ>rV H$m` H$m` H$am`M§ ho

R>adÊ`mV Jw§JyZ Jobr hmoVr. OoZoQ> AmB©-

~m~m§~amo~a ẁamonÀ`m Q´>rnbm OmUma hmoVr.

P°H$bm dm°qe½Q>Zbm B§Q>Z©{en {_imbr Am{U

Q>m°S> Ë`mÀ`m KaÀ`m§gmo~V Ho${Z`mbm OmUma

hmoVm. Vmo _Ho$Zmbm ^oQ>Uma hmoVm Am{U

{Vbm Úm`bm Ë`mZ§ ~aoMgo gm~U KoVbo

hmoVo. _mPr gwÅ>r _mÌ ~moAa AgUma hmoVr.

S°>S>tZm H$m_ hmoV§ Am{U Am‚mrMr Vã òV

~ar Zgë`mZ§ _m°_Mo gmaIo hm°pñnQ>bMo

hobnmQ>o gwê$ hmoVo. Q´>°pìhgbm n°[agbm Om°~

{_imbm hmoVm. bH$s Zm! _r  nU Om°~
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emoYbm nU {_imbm Zmhr. _bm Ia§Va

{Xdg^a H$moMmda bmoiV Q>rìhr ~Km`bm

AmdS>b§ AgV§ nU {_gog {_eobZr _m°_

S°>S>tZm H$mhrVar gwMdb§ Am{U Ë`m§Zr _bm

Ajae… T>H$byZ {VH$So> nmR>db§. _r "goìh

X dm°Q>a' `m g§ñWogmR>r ñd §̀godH$ åhUyZ

H$m_ H$amd§ Ag§ Ë`m§Zr gm§{JVb§. nmUr

gmR>dÊ`mgmR>r, OnyZ dmnaÊ`mgmR>r bmoH$m§Zm

g_OmdyZ gm §JU§, IoS>çmVrb nmUr

àH$ënmgmR>r {ZYr Jmoim H$aU§ Aer H$m_§

hmoVr. _bm ̀ m nmbH$-{ejH$ ̀ wVrMm amJM

`oVmo.

{H$AmoZr Am{U _r EH$_oH$s¨À`m

g§nH$m©V hmoVmo. Am_À`m _oëg MmbyM

hmoË`m. Am_Mr emim, KamVbo bmoH$

`m~Ôb Amåhr Iyn Jßnm _maë`m. {VZ§

gm§{JVb§ H$s A_o[aHo$VyZ H$mhr ñd §̀godH$

Ambo hmoVo Am{U Ë`m§Zr {VÀ`m A§JUmV

nmÊ`mMo Zi ~gdyZ {Xbo. S>m|Jamdê$Z

nmB©n_YyZ nmUr AmUb§ OmV§̀ . åhUOo AmVm

Ë`m§À`m Jmdmbm df©̂ a nmUr {_iob. AmVm

\$º$ nmM {_{ZQ>mV Vr nmUr AmUy eH$Vo.

{H$AmoZrZ§ {VÀ`m _m°_bm {dMmab§ H$s AmVm

amoO Am§Kmoi H$am`bm haH$V Zmhr Zm?

nU _m°_ AmoaS>br. nmUr dmÅ>ob Vg§ dmnê$Z

MmbUma Zmhr. nmUr AmÎmm Amho nU Zoh_r

Agob Ag§ Zmhr åhUyZ nmUr OnyZM

dmnam`bm hd§ Ag§ {VM§ åhUU§ hmoV§.

Ë`m_wio AmVm Vr Xa VrZ {Xdgm§Zr Am§Kmoi

H$aVo Am{U nmÊ`mMm AmZ§X KoVo. nmUr

^aÊ`mMm doi dmMë`mZ§ {Vbm AmVm

Aä`mg H$aVm ̀ oVmo Am{U Ë`m_wio emioVhr

{VMr àJVr Pmbr`. {_g A~mgtZr {Vbm

AmÎmmn`ªV H$Yrhr {_imbo ZìhVo BVHo$

Mm§Jbo JwU {Xbo AmhoV. _r {VÀ`mgmR>r

Zdo ~yQ> KoVbo Am{U Q>m°S>gmo~V {Vbm nmR>dyZ

{Xbo. Vr åhUmbr hmoVr a{ddmar MM©bm

OmVmZmM \$º$ ~yQ> Kmbm`Mr nadmZJr

Amho. ~yQ> \$mQy> Z òV åhUyZ BVa {Xder

{Vbm AZdmUr {\$amd§ bmJV§. {Vbm hr

{JâQ> Z¸$s AmdSo>b. Q>m°S> åhUmbm Vmo

{H$AmoZrÀ`m Jmdr OmD$Z {Vbm ~yQ> XoB©b.

Ë`m g§ñWogmo~V _mPm n{hbmM {Xdg

hmoVm. _bm BVH$m g§H$moM dmQ>V hmoVm Zm!

_rM gdm©V bhmZ hmoVo. ~mH$s gJio

Mm{ierÀ`m nwT>Mo hmoVo. _r ho H$m_ H$m

H$aVò  Ag§ Ë`m§Zr {dMmab§gwÕm. _r Ia§

H$m` Vo gm§{JVb§, _mÂ`m {ejH$m§Zr gwMdb§

Am{U _mÂ`m nmbH$m§Zr _bm O~aXñVrZ§

`m`bm bmdb§. ~aoM OU ̀ m CÎmamda \$º$

hgbo.

{_g Om°ÝgZ _mÂ`m _mJ©X{e©H$m, N>mZ

~mB© hmoË`m. b¾ Ho$b§ ZìhV§ Ë`m_wio _wb§

dJ¡ao ZìhVr. EHo$ {Xder Amåhr nÌmÀ`m

KS>çm KmbyZ Vr nm{H$Q>mV ^aV AgVmZm

_r Ë`m§Zm {dMmab§, ""Vwåhr ho H$m_ H$m

H$aVm?''

Ë`m§Zr gm§{JVb§, ""_bm gd© H$mhr
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{_imb§̀ . _r Iyn bH$s Amho. _J Á`m§Zm

JaO Amho Ë`m§Zm _r H$mhrVar Úm`bm hd§.''

""nU Vwåhmbm `mVyZ H$mhrM {_iV

Zmhr. nJma Zmhr, {JâQ²g Zmhr _J Ag§

\w$H$Q>mV H$m_ H$m H$aVm Vwåhr?''

""Ia§ Amho, _bm `mVyZ H$mhrM

{_iV Zmhr, ^m¡{VH$ Jmoï>r Va ZmhrM. nU

H$mhrVar Mm§Jb§, _hÎdmM§ Ho$ë`mMr ̂ mdZm

_bm g_mYmZ XoD$Z OmVo. Ë`m_wio

OrdZm~Ôb _bm A{YH$ ào_ dmQ>Vo.'' Ë`m

hgë`m Voìhm Ë`m§À`m S>moù`m^modVr gwaHw$Ë`m

{Xgë`m. gÎmamì`m dfugwÕm {H$Vr JmoS>

{XgV hmoË`m Ë`m ! _bm dmQ>V§ ho H$m_M

Ë`m§Zm AmZ§Xr Am{U VéU R>odV Agob.

Ë`m CÝhmù`mV Amåhmbmhr

XþîH$mimMm gm_Zm H$amdm bmJbm. gaH$mar

A{YH$mè`m§Zr Q>rìhrda gm§{JVb§ H$s

àË òH$mZ§M nmÊ`mMm OnyZ dmna H$amdm.

Amåhmbm nmUrnwadR>m H$aUmao nmÊ`mMo gmR>o

H$_r H$_r ìhm`bm bmJbo Ë`m_wio hr

XþîH$mir pñWVr Ambr. Kam~mhoaÀ`m

A§JUmV {hadirda nmUr _mê$ ZH$m,

Am§Kmoirbm H$_r nmUr dmnam, XmV

KmgVmZm, XmT>r H$aVmZm Zi ~§X R>odm,

Zi JiV Agob Va Vm~S>Vmo~ XþéñV

H$am, g§S>mgmV âbeMm dmna OnyZ H$am

Aem AZoH$ gyMZm bmoH$m§Zm {Xë`m hmoË`m.

_mPr _m°_ {S>edm°ea nyU© ^aon ª̀V

Ë`mV ^m§S>r gmR>dV Om`Mr Am{U Z§Va

EH$X_M Kmgm`Mr. H$nSo>nU gmR>dyZ

R>odm`Mr Am{U ^anya gmR>bo H$s EH$X_M

dm°qeJ _erZbm bmdm`Mr. Am_Mr {hadi

YwirZo _mIbr Am{U {ndir nSy> bmJbr.

_m°_Mo Jwbm~ Va dmiyZ Mmbbo. amÌr

OodVmZm Vr Am_À`m eoOmè`m§À`m VH«$mar

gm§Jm`Mr. ""am°{~ÝgZ nwÝhm {hadirbm nmUr

XoV hmoVo. _r gH$mir bdH$a CR>bo Voìhm

nm{hb§ Ë`m§Mo nmÊ`mMo \$dmao MmbyM hmoVo.''

""AJ§ OmCXo Zm, BVH$s hoa{Jar H$embm

H$aVog?'' S°>S>r åhUmbo. ""_r hoa{Jar H$aV

ZìhVo nU ghO {Xgb§ _bm.''

""AmVm Vy Ë`m§Zm OmD$Z gm§JUma H$s

nmUr dm`m Kmbdy ZH$m åhUyZ.''

""_r H$mhr nmobrg Zmhr`o nU

nmo{bgm§Zr Ë`m§Zm g_O {Xbr nm{hOo.

gmR>bob§ nmUr g§ndVm`V Vo.''

""Amnë`m ̂ mJmV Ë`mM§ EH$M A§JU

{had§Jma {Xgb§ H$s nmo{bgm§Zm g_OobM

Am{U Vo Ë`m§Zm gm§JVrbM. Vy H$miOr

H$ê$ ZH$mog.'' Ag§ H$mhrVar ~mobyZ S°>S>r

dmVmdaU hbH§$ H$am`Mm à`ËZ H$am`Mo.

Am_À`m eoOmaÀ`m H$mhr Kam§_Ü ò

_mJÀ`m A§JUmV {d{harbm n§n ~gdbo.

nU Ag§ H$aU§ MwH$sM§ Amho Ag§ gaH$mar

A{YH$mar åhUmbo. Am_M§ Jmd C§Mmda

Amho. {VWo O{_ZrVbm nmUr gmR>m H$_r

AgVmo. Vmo Oa H$m g§nbm Va nwÝhm {Z_m©U

ìhm`bm Iyn doi bmJVmo, H$Xm{MV hOmamo
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df©. Ë`m_wio ho gmR>o AJXr eodQ>Mm Cnm`

åhUyZ dmnam`Mo AgVmV. nU Am_À`m

eoOmè`m§Zr Va {d{har ImoXë`mM. Ë`m§M§

åhUU§, ""hr Am_Mr OmJm Amho! BW§ Amåhr

H$mhrhr H$ê$ Am{U Amåhr H$mhr gJi§M

nmUr H$mT>Uma Zmhr.''

ho Oar Ia§ Agb§ Var Ë`m§À`m ho

bjmV `oV ZìhV§ H$s Ë`m§À`m _wbm-

ZmVd§S>m§Zm Ag§ nmUr H$mT>m`bm nmUrM

{e„H$ amhUma Zmhr ò. nmÊ`m{edm` Jmd

Var amhrb H$m?

"goìh X dm°Q>a' g§ñWoZo "nmUr dmMdm'

_mo{h_oMm ^aJƒ H$m ©̀H«$_ AmIbm. _r

amoO EH$m Zì`m {R>H$mUr OmV hmoVo. {_g

Om°ÝgZ Am{U _r CÝhmir dJmª_Ü ò OmD$Z

_wbm§Zm XþîH$mi åhUOo H$m`, nmUr dmMdU§

{H$Vr JaOoM§ Amho Am{U nmÊ`mMr H$mQ>H$ga

H$er H$amdr `m{df`r gm§JV hmoVmo. _wbm§Zm

H$mhr {\$H$saM ZìhVr. AmYr EH$ Va

Aem CÝhmir dJmªZm `m`bmM Vr V`ma

Zgm`Mr. nU Amåhr Ë`m§Zm H$g§hr H$ê$Z

{eH$dm`Mmo Am{U Am_M§ gm{hË` Ë`m§Zm

Úm`Mmo.

Z§Va EImÚm {Xder Amåhr añË`mda

C §̂ amhÿZ òUmè`m OmUmè`m bmoH$m§Zm nmUr

OnyZ dmnaÊ`mMr Am{U gmR>dyZ R>odÊ`mMr

AmR>dU H$ê$Z Úm`Mmo. ~arM _mUg§

Am_À`mH$So> Tw>§Hy$Zhr Z ~KVm KmB©KmB©Z§

{ZKyZ Om`Mr. Amåhr ̀ m ZgË`m ̂ mZJS>rV

Z nS>Vm Amnmnb§ H$m_ H$amd§ Ag§M OUy

Ë`m §Zm gwMdm`M§ Ago. ""h o {H$Vr

{ZamemOZH$ Amho !'' _r {_g Om°ÝgZH$So>

Hw$aHw$a H$am`Mr. ""AmnU BVH§$ Ë`m§À`m

^ë`mgmR>r gm§JVmò  nU Hw$Ur EoH$VgwÕm

emioV ~gdbobr nmÊ`mMr Q>mH$s Am{U Iwe Pmbobr _wbo



e¡j{UH$ g§X^©   A§H$ - 103 57

Zmhr. _r ImÌrZ§ gm§JVo Vo Kar OmD$Z

^anya nmÊ`mZ§ Am§Kmoir H$aV AgVrb Am{U

{hadirbmhr nmUr XoV AgVrb''

""H$mhr bmoH$m§Zm ho g_OV Zmhr H$s

àË`oH$mÀ`m H¥$Vr_wio gJù`m g_mOmM§

^{dî` R>aV§. hr gJù`m§MrM g_ñ`m Amho

Am{U àË òH$mZ§M `mgmR>r à`ËZ H$am`bm

hdm, ho Ë`m§À`m bjmVM òV Zmhr.'' {_g

Om°ÝgZbm CÝhm_wio Ymn bmJbr hmoVr.

Ë`m amoO H$m_ H$am`À`m Am{U àË òH$mer

~mobm`À`m.

""`mMm Oa H$mhr Cn`moJM hmoV Zmhr ò

Va _J AmnU ho H$emgmR>r H$aVmo`?

gJù`m§Zr EH$Ì ̀ oD$Z gaH$mabmM H$mhrVar

H$am`bm gm§Jm`bm nm{hOo.''

{_g Om ° ÝgZ hgë`m. ""_bm

AmR>dV§̀  _r nU VwÂ`m d`mMr AgVmZm

AerM R>m_ Am{U {Zü`r hmoVo. Voìhm

_bm Zoh_r gaH$maH$So> H$mhrZm H$mhr _mJUr

H$amdrer dmQ>o. Ia§ Amho, Ë`m§Zr nU H$mhrVar

Ho$b§M nm{hOo. nU Vo nmD$g Va nmSy> eH$V

ZmhrV Zm? Vo nmUrgmR>çmV ̂ a Kmby eH$V

ZmhrV. Vo àË òH$M g_ñ`m gmoS>dy eH$V

ZmhrV. nU Vo n[apñWVr g_OyZ KoVmV

Am{U Ë`m_wioM Vo Amnë`mgma»`m

g§ñWm§gmo~V bmoH$m§Zm nmUr dmMdm`bm

CÚwº$ H$aUma§ H$m_ H$aVmV. gm_m{OH$

à`ËZm§M§ _hÎd Ë`m§Zm _{hVr Amho. Amnë`m

gwX¡dmZ§ gaH$ma Amnë`m ~mOyZ§ Amho. H$mhr

coIH$ : ZbV \$UrV, `w{Zìh{g©Q>r Am°\$
noZ{gëìho{Z`m `m§À`m B§J«Or H$WoMo ñd¡a ê$nm§Va
h t t p : / / r e p o s i t o r y. u p e n n . e d u / m e s _

capstones/26 dê$Z gm^ma
ê$nm§Va : `elr nwUoH$a

{R>H$mUr Va Vo {damoYhr H$aVmV.''

Ë`m§À`m ̀ m CÎmamZ§ _bm P°H$M§ ~mobU§

AmR>db§ H$s H$g§ gaH$ma Xþb©j H$aV§`

Am{U Ë`m_wio IoSo>JmdmV nmUr {_iV

Zmhr`o. {H$AmoZr Am{U {VWbm g_mO

nmÊ`mgmR>r Am{U XþîH$mimbm Vm |S >

XoÊ`mgmR>r ~mhoaÀ`m XoemVrb ñd §̀godH$m§da

Adb§~yZ AmhoV. BWë`m bmoH$m§Zm g_Ob§

nm{hOo H$s Amnë`mH$So> BVH§$ nmUr Amho,

Amnë`m~amo~a Amnb§ gaH$ma Amho, AmnU

{H$Vr gwX¡dr AmhmoV. Am_À`m OdinmgMm

EH$hr _mUyg {H$AmoZrgma»`m n[apñWVrV

EH$ {Xdghr OJy eH$Uma Zmhr.

""AmnU gm§JV amhm`M§. EH$ Zm EH$

{Xdg Ë`m§Zm Z¸$s g_Oob'' {_g Om°ÝgZ

åhUmë`m.

_r Aem VèhoZ§ `m nmUr àH$ënmV

Ambo. _r bmoH$m§Zm gm§JV Am{U {eH$dV

am{hbo. {H$AmoZr Am{U _r AOyZhr g§nH$m©V

AmhmoV. Vr b§S>Z_Ü`o nXdrMm Aä`mg

H$aVo Amho Am{U {VÀ`m {dÚmnrR>mV {VZ§

EH$ nmUr àH$ën JQ> ñWmnZ Ho$bm`. AmVm

{VÀ`m JQ>mbm Vr Ho${Z`mbm, {VÀ`m Jmdr

KoD$Z OmUmao. AOyZ H$mhr Q>mŠ`m Am{U

Zi ~gdUma Amho.
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JwJb Q́>mÝgboeZ
hm H$moe Zmhr Var hr gmo` `m{R>H$mUr

Z_yX H$amdrer dmQ>Vo. H¥${Ì_ ~w{Õ_Îmm

dmnê$Z AZwdmX H$aÊ`mMo ho Cn ẁº$ gmYZ

https://translate.google.co.in/ `m

g§Ho$VñWimda CnbãY Amho. dñVwV:

'google translate' Aem dmŠàMmam§Zr Vo

Hw$R>ë`mhr ~«mCPada JwJbÀ`m gmømZo

emoYbo Var AZwdmXmÀ`m Mm¡H$Q>r BVa

Zm|XtÀ`m `mXr~amo~a {Xgm`bm bmJVmV

Am{U `mV g§Ho$VñWimda Z OmVmM òWo

eãX, dmŠ` `mMm AZwdmX {dZm_yë`,

AZoH$ ^mfm§_Ü`o PQ>nQ> H$ê$Z {_iVmo.

(AmH¥$Vr 1) emoY eãXmÀ`m Mm¡H$Q>rV

Q > mB ©n H o $b oë`m eãXmMr/dmŠ`mMr

^mfm hr Amkmdbr AmnmoAmn AmoiIVo

nU Á`m ^mfoV AZwdmX H$ê$Z hdm Amho

Vr ̂ mfm Ś>m°n-S>mCZ _oZyVyZ {ZdS>mdr bmJVo.

dmŠ`m§Mm AZwdmX n[anyU© Zgbm Var

eãXm§Mm AZwdmX _mÌ Mm§Jë`mn¡H$s hmoD$

eH$Vmo Am{U åhUyZM `mMm Cn`moJ

~hþ̂ m{fH$ eãXH$moe `m AZwf§JmZo H$aVm

òVmo. EH$m eãXmbm AZwdm{XV ^mfoVë`m

eãXm§Mo AZoH$ n`m©̀ hr BW§ {XgVmV, Ë`mVyZ

`mo½` Aem n`m©̀ mMr {ZdS> AmnU H$am`Mr

H$s Pmb§.

{d{eï> {df`m§Mo H$moe
AmYrÀ`m ^mJm§V nm{hcoco eãXH$moe ho

_w»`ËdoH$ê$Z gm_mÝ` dmMH$m§gmR>r AmhoV.

Ë`m§Mr ì`már _w»`ËdoH$ê$Z gm_m{OH$

emómV dmnamV Agbobo eãX Am{U Ë`mMo

AW© `mda ^a XoUmar Amho. d¡km{ZH$

{df`m§Mo eãX `mV \$maM WmoS>çm à_mUmV

AgVmV. H$maU Vo gm_mÝ`m§Zm {VVHo$go

bmJV ZmhrV. d¡km{ZH$ {df`m§Zm dm{hbobo

{d{eï> {df`m§Mo ~aoM eãXH$moe _hmOmbmda

CnbãY AmhoV. Ë`mMr hr {ZdS>H$ CXmhaU§:

McGrow-Hill Dictionary of

Scientific and T echnical T erms:

d¡km{ZH$ Am{U V§ÌkmZ {df`mVrb eãXm§Mm

AË`§V ì`mnH$ Am{U {dœgZr` H$moe.

hm {dœH$m oem~am o~a http://www.

eãXH$moe
^mJ - 3

coIH$m : _wamar Vnñdr
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AmH¥$Vr 1 : Q´>mÝgcoeZ.JwJc : eãX emoY Am{U Zm|Xr

accessscience.com/ ̀ m g§Ho$VñWimda

CnbãY Amho. gw_mao 100 {df`m§Vrb EH$

bmI Xhm hOma eãX g§»`m Agbobm hm

H$moe. H$mhr d¡km{ZH$ eãXm§Mo ì`dpñWV

AmH$bZ hmoÊ`mgmR>r gw_mao 3500 eãX

{MÌm§Ûmao g_OmdyZ XoÊ`mMm à`ËZ Ho$bm

Amho. na§Vw hm H$moe Ho$di dm{f©H$ dJ©Ur

^ê$ZM CnbãY hmoD$ eH$Vmo. Ë`mÀ`m

_hËdm_ wi o ~è`mM {dkmZ-V§ÌkmZ

g§ñWm§_Ü`o eŠ`Vmo Ë`mMr dJ©Ur ^abr

OmVoM.

Biology on-line:   BVa AZ oH $

_m{hVr~am o~a http://www.biology-

online.org/dictionary/MainšPage BW§
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AmH¥$Vr 2 : ~m`mocm°Or Am°Z-cmB©Z : eãX emoY Am{U Zm|Xr

eãXH$moehr nmhm`bm {_iVmo. Ordemó

{df`mbm dm{hboë`m gw_mao 67000 g§km§Mo

ñnï>rH$aU BW§ {dZm_yë` nmhm`bm {_iV§.

gm_mÝ` eãXH$moemà_mUoM eãX Ë`mMm

AW©, WmoS>Š`mV _m{hVr, Ë`mMr CËnÎmr,

n`m©`r eãX, AmgnmgMo eãX XoD$Z

Ë`mÀ`m~Ôb _m{hVr XoUmao Xþdo, Agm gd©

~mOy§Zr n[anyU© Agm hm H$moe Amho.

Ordemór` {df`mbm dm{hbobo eãX Oar

`oWo Agbo Var Ë`m eãXm§Mo AW© BVa

emór` {df`mV H$go AmhoV Ë`mMo ñnï>rH$aU

hr BW§ OmJmoOmJr nmhm`bm {_iV§.

(AmH¥$Vr 2)

Botanical Name Listing of Plants:

gw_mao 64000 dZñnVtMr _m{hVr Agbobm

hm H$moe http://www.backyardgardener.

com/plantname/ `m g§Ho$VñWimda

{dZm_yë` CnbãY Amho. dZñnVtMr

d¡km{ZH$ Am{U ~mobr ̂ mfoVbr (B§J«OrVbr)

Zmd§ dUm©ZwH «$_mZo bmdbobr AmhoV.

àW_ nmZmda  a Vo z Aem B §J «Or

AmÚmjam§Mr gyMr Amho. `m Ajamda

{Q>MH$s _mabr H$s Ë`m AjamZo gwé hmoUmè`m

dZñnVtÀ`m Zmdm§Mr `mXr {XgVo. àË òH$

dZñnVrg§~§Yr A{YH$ _m{hVr ñdV§Ì

nmZmda Xþì`m§Zr OmoS>bobr Amho. ho nmZ

CKS>b§ H$s Ë`m dZñnVr~Ôb WmoS>Š`mV
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AmH¥$Vr 3 : dZñnVrÀ`m Zm§dmdê$Z {_idcocr Ë`mMr _m{hVr
Am{U JwJc Xþì`mdê$Z {_idcocr {MÌ§

_m{hVr, {VMr d¡{eï²>`o, dmT>Ê`mH$aVm

bmJUma§ Amdí`H$ Ag§ n`m©daU, gwnrH$Vm

H$er dmT >dmdr, CO oS > , nmÊ`mMr

Amdí`H$Vm, Ho$ìhm bmJdS> H$amdr,

amoJ / H$sS>rMm àmXþ̂ m©d Am{U {ZdmaU

dJ¡ao _m{hVr dmMm`bm {_iVo. J§_VrMr

Jmoï> åhUOo `m dU©ZmV Hw$R>ohr N>m`m{MÌ

Zmhr` o Va Ë`mH$aVm J wJbÀ`m

à{V_m§Zm Ë`m Zmdm§Zr OmoS>b§ Amho.

(AmH¥$Vr 3)

Archaeology Wordsmith:

nwamVËdemómdaMm hm EH$ N>mZ H$moe.

`m {df`mV dmnaë`m OmUmè`m gw_mao

9000 eãXm §À`m AWm ©M §  http://

www.archaeologywordsmith.com/

index.php `oWo WmoS>Š`mV ñnï>rH$aU

{dZm_yë` CnbãY H$ê$Z {Xb§ Amho åhUyZ

`m H$moembm ñnï>rH$aU H$moehr åhUVm

òB©b. EH$m ì`º$sZ§ Ho$bob§ ho H$m ©̀ A{Ve`

_hÎdmM§ R>aV§. àË`oH$ eãX Hw$R>ë`m

{d^mJmV _moS>Vmo, Ë`mMo à{VeãX, Am{U

Ë`mMm WmoS>Š`mV AW© Aer _m§S>Ur Amho.

eãX emoYÊ`mgmR>r Vmo Mm¡H$Q>rV Q>mB©n H$amdm

bmJVmo. ~aoMgo eãX ho nmümË` g§X^mªer

{ZJS>rV AmhoV Ag§ _mÌ OmUdV§. eãXm§Mr

gyMr Zgë`mZ§ BVa eãX {XgV ZmhrV.
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AmH¥$Vr 4 : The Internet Picture Dictionary Mo _w»` nmZ,
CnH«$_mVyZ straight recall  Xþì`mdaMm nmZmMm ^mJ

Extragalactic-Astronomy:

http://ned.ipac.caltech.edu/level5/

Glossary/frames.html ̀ m g§Ho$VñWimda

BVa _m{hVr~amo~a gw_mao 4500 eãXm§Mm

hm H$ m oe AmH$ meJ §J oer g §~ § {YV

IJm obemómer {ZJS > rV Amh o .

H°${b\$mo{Z©̀ mÀ`m {J«{\$W Am°ãPìh}Q>arZ§ hm

{dH${gV Ho$bm Amho. `m H$moemVrb gJio

eãX dUm©ZwH«$_mZwgma _m§S>bo AmhoV Am{U

Ë`m§Zm a Vo z `m Ajam§Zr gyMr~Õ Ho$b§

Amho. àË òH$ eãXmMm WmoS>Š`mV AW© XoV

Vmo Hw$R>ë`m g§X^m©V dmnabm Amho Ë`mMm

_mJmodm KoÊ`mgmR>r Ë`m g§X^m©bm OmoS>b§

Amho. ̀ mV Ho$di eãXmM§ ñnï>rH$aU Ho$bob§

Agë`mZ§ Ë`mbm ñnï>rH$aU H$moehr åhUVmV.

g{MÌ eãXH$moe
English Picture Dictionary:  hm

~hþ^m{fH$ H$moe http://www.online-

languages.info/english/picture-

dictionary.php `m g§Ho$VñWimda B§J«Or

OmUUmè`m§gmR>r {dZm_yë` dmnamgmR>r

CnbãY Amh o. {MÌ § AZ oH$ JQ > mV

{d^mJbobr AmhoV. {MÌmVrb dñVy§Mr Zmd§

àW_ ñd^mfoVyZ (B§J«OrVyZ) OmUyZ ¿`m`Mr

Am{U _J BVa ^mfm§VyZ Ë`mgmR>r eãX

emoYm`Mm! EHy$U 37 ^mfm§VyZ hr Zmdo
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OmUyZ KoÊ`mMr gmò  BW§ Amho. AJXr qhXrV

gwÜXm! Ago H$moe {deofV: ̂ mfm Z ̀ oUmè`m

^mJmV àdmg H$aVmZm Cn`moJr nS>VmV.

Visual Dictionary Online:  hm

eãXH$moe http://www.visualdictionary

online.com/ ̀ m g§Ho$VñWimda {dZm_yë`

dmnamgmR>r CnbãY Amho. _oau`_-doãñQ>aMo

àH$meZ Agë`m_wio Vo AmXe© AgoM Amho.

H$moe 15 _w»` {df`m§V {d^mJbm Amho

Am{U Ë`mV 6000 nojm OmñV {MÌ§

Agë`mMm Xmdm àH$meH$ H$aVmV. àË òH$

{MÌmV Ë`mV {XgUmè`m àË òH$ ^mJmbm

H$m` åhUVmV Vo eãXê$nmV {b{hbo Amho.

CXm. hmVmM§ ~moQ> XmIdVmZm ZI, noa,

dJ¡ao.  Ë`m ̂ mJm~Ôb A{YH$ _m{hVr OmUyZ

KoÊ`mgmR>r Ë`m eãXmda {Q>MH$s _mabr

H$s Ë`m~Ôb WmoS>Š`mV {Xboë`m _m{hVrÀ`m

Xþì`mda PQ>Š`mV nmohmoMVmo. àm¡T>m§Zm B§J«Or

^mfoM§ kmZ ìhmd§ åhUyZ ho à`ËZ. eãX

_m{hVr Agob Va Vmo emoY Mm¡H$Q>rV Q>mB©n

H$ê$Z Ë`mdaÀ`m _m{hVrda nmohmoMÊ`mMr

gmò  Amho nU Vr ì`dpñWV H$m`m©pÝdV

hmoV Zmhr ò.

The Internet Picture Dictionary:      hm

eãXH$moe http://www.pdictionary.com/

`m g§Ho$VñWimda {dZm_yë` dmnamgmR>r

CnbãY Amho. {MÌ§ nmhÿZ B§J«Or, O_©Z,

\« | $M, BQ>m{b`Z Am{U ñn°{Ze eãX

{eH$m`Mr gmò  BW§ Amho. (AmH¥$Vr 4)

àm¡T>m§gmR>rhr {VVH$sM Cn ẁº$ ! eãX _m{hVr

Agob Va Vmo emoY Mm¡H$Q>rV Q>mB©n H$ê$Z

Ë`mdaÀ`m _m{hVrda nmohmoMÊ`mMr gmo`

Amho nU Vr ì`dpñWV H$m`m©pÝdV hmoV

Zmhr`o. `m{edm` dUm©ZwH«$_mZo AWdm

{df`dma bmdboë`m {MÌm§À`m Zm§dmMm Ë`m

Zm|Xr nmhÊ`mgmR>r dmna H$aU§ eŠ` Amho.

_w»` ^mfm B§J«Or. eãXkmZ dmT>md§ åhUyZ

BVa CnH«$_hr `m g§Ho$VñWimda CnbãY

AmhoV. CXm. {MÌ§ AmoiIm, {MÌ§ nmhÿZ

Ë`mÀ`m ZmdmMr Jmibobr Aja§ ^am,

{MÌm§À`m ZmdmMr CbQ>r gwbQ>r bmdbobr

Aja§ ZrQ> AmoirZo bmdm, MwH$sMo ñnoqbJ

{MÌ§ nmhÿZ XþéñV H$am. {MÌ§ nmhÿZ Ë`mbm

H$m` åhUVmV Vo AmoiIm. _wbm§nmgyZ

àm¡T>m§n`ªV gJù`m§gmR>r _Zmoa§OH$ Am{U

kmZdY©H$ H$moe Ag§ `mM§ dU©Z H$aVm

òB©b.

Photographic Dictionary:  h o

g §H o $VñWi https://photographic

dictionary.com/ `m nÎ`mda {dZm_yë`

CnbãY Amh o. BW § eãXm §Mm em oY

dUm©ZwH«$_mZo, {d^mJdma loUrZwgma Am{U

`_H$ O widÊ`mgmR > r `m o ½` eãX

gmnS>Ê`mgmR>r Ho$bm OmVmo.

boIH$ … _wamar Vnñdr, B§{S>`Z B§{Q>ñQ>çyQ> Am°\$
AmoeZmoJ«m\$s, nUOr ̀ oWyZ J«§Wnmb åhUyZ {Zd¥Îm.
J«§Wmb`emómV {dÚm dmMñnVr.
tapaswimurari@gmail.com
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nwñVH$ n[aM`

nmbH$ZrVr {ejH$ {deofm§H$

nmbH$ZrVr Jobr OdiOdi 30 df}

nmbH$Ëd, {ejU ̀ m EH$_oH$m§er OmoS>boë`m

KQ>H$m§gmR>r H$m_ H$aUmao _m{gH$ Amho.

~XbË`m H$mim~amo~a ~XbV OmUmar

OrdZe¡br, nmbH$m§Mr Am{U {ejH$m§Mr

~XbVr _mZ{gH$Vm Am{U {ejUmMo ~XbV

OmUmao ñdê$n Am{U Varhr ~mb{dH$mgmgmR>r

Amdí`H$ Aer nm`m ŷV ZrVr ̀ mMm {dMma

nmbH$ZrVr_Ü ò Zoh_rM _m§S>bm OmVmo.

 _wbm§M§ {ejU AmZ§XXm`r ìhmd§

`mgmR>r Ë`m§Zm Vg§ nmofH$ dmVmdaU

{_im`bm hd§, Agm {dMma _m §S>V

AgVmZmM `m à{H«$ òV _hÎdmMm Agbobm

{ejH$ hm KQ>H$ Xþb©{jV amhVmo. _wimV

{ejH$ hm Amnë`mH$So> ì`dgm` _mZbm

OmV Zmhr. nydu Va Á`m§Zm H$moR>ohr ZmoH$ar

{_iV Zmhr Ago bmoH$ eodQ>r {ejH$ hmoVmV

Ag§ _mZb§ OmV Ago. {ejH$-noem

AmdS>rZo {ZdS>Umao bmoH$ Xþ{_©iM AgVmV.

{ejH$m§Zm Oam ~ao doVZ {_iy bmJë`mnmgyZ

`m joÌmH$So> `oÊ`mMm H$b dmTy> bmJbm

Am{U AÜ`mnZemó à{ejU g§ñWm§Mo nod

\w$Q>bo. Ë`mVyZ {H$VnV XOm©Mo {ejU

{_imbo hm _wÔm {ZamimM. `m nmœ©̂ y_rda

`m A§H$mV nwZ_w©{ÐV Ho$boë`m {dZmo~m§Zr

{b{hboë`m EH$m bhmZem g§dmXmZo EH$

MnamH$ ~gVo. {ejU ho H$go gd©ì`mnr

AgVo, Am{U {b{hÊ`mdmMÊ`mnbrH$So>

{ejH$mH$So> OrdZmon`moJr Ago H$m`H$m`

{eH$dm`Mr j_Vm Agm`bm hdr ho Ë`m§Zr

{VWo ì`º$ Ho$bo Amho.

hm n{hbm YS>m J¥hrV Yê$Z _J

AÜ``Z-AÜ`mnZ emómV Pmb ob o

AmYw{ZH$ g§emoYZ, _m{hVr V§ÌkmZmMm

{ejUmV dmna, ~Xbbobr {ejUnÕVr

`m gdmªMm AmÎmmMo {ejH$ {H$Vr {dMma

H$aVmV? Ë`m§Zm Vgm {dMma H$am`bm CÚwº$

H$aUma§, ZdZdo à`moJ, CnH«$_ H$am`bm

àmoËgmhZ XoUma§ dmVmdaU ̂ modVr Amho H$m?

Aem AZoH$ àým§Zm ñne© hmoVmo.

{ejH$s noemMo AZoH$ nXa CbJS>Umao

boI `m A§H$mV dmMm`bm {_iVrb.

{ejU-joÌmVrb {dMmad§V, {ejH$

Am_Xma, VimJmimV H$m_ H$aUmao,

d§{MVm§À`m {ejUmgmR>r PQ>Umao {ejUH$_u

Aem àË`j H$m_ H$aUmè`m boIH$m§Zr Ë`m§Mo

{dMma _m§S>bo AmhoVM {edm` {ejU joÌmV

^aKmog H$m`© H$aUmè`m ì`º$s¨Mo {dMma
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H$mhr boIm§_Ü ò CbJSy>Z XmIdbo AmhoV.

H$mhr ì`{º$M[aÌ§ AmhoV Va gw~moY ^mdo,

A_¥Vm gŵ mf, gmoZmbr Hw$bH$Uu, {OV|Ð

Omoer Aem Zm_d§V bmoH$m§Zr Ë`m§À`m

OS>UKS>UrV Agboë`m {ejH$m §À`m

`moJXmZm~Ôb ^mdZm ì`º$ Ho$ë`m AmhoV.

H$m°åß ẁQ>a Am{U ñ_mQ>© \$moZbm AmYw{ZH$

{ejH$mMr Cn_m X oD $Z {ejUmV

AË`mYw{ZH$ V§ÌkmZmMr Cn ẁº$Vm AVwb

Hw$bH$Uu Amnë`m boImV _m§S>VmV, Va

nwñVH$m§Mr {ejUmVrb ŷ{_H$m "Z ôQ>bobo

{ejH$' `m boImVyZ CbJS>Vo. `m A§H$mV

{ejH$ H$moUmbm åhUmd§, Ë`mMr d¡{eï²> §̀

H$m` AgmdrV `m~Ôb {ejU Vkm§Mo boI

Va AmhoVM nU ñdV… {ejH$m§Zm `m~Ôb

H$m` dmQ>V§̀  hohr OmUyZ ¿`m`Mm à`ËZ

Ho$bm Amho.

_wbm§Mr _mV¥̂ mfm/n[aga ̂ mfm Am{U

{ejUmMr ^mfm EH$ Agmdr Agm {dMma

AmOH$mb gJirH$So> _m§S>bm OmVmo Amho.

{deofV… Am{Xdmgr _wbm§Zm {ejU XoVmZm

Ago ~m obr ^mf oV yZ {ejU {_iUo

AË`mdí`H$ Amho. `mgmR>r Am{Xdmgr

_wbm§Zm {eH$dVmZm Ë`m§Mr ^mfm {eHy$Z,

Ë`m§À`m OrdZmer g_ag hmoD$Z Ë`m§À`m

^mfobm {ejUmV _mZmMo ñWmZ {_idyZ

XoUmè`m qgYwVmB© A§{~Ho$ `m§À`mdaMm boI

dmMm`bmM hdm. H$boVrb gO©ZerbVm

{ejUmbm nyaH$  AgVo. {MÌ, {eën,

Jm`Z-dmXZ, Z¥Ë` Aem b{bV H$bm§Mm

_wbm§Mm gdmªJrU {dH$mg KS>VmZm hmoUmam

Cn`m oJ gm §JVmZm Zr{b_m H$T> o Ë`m

H$bm §_Yrb nañna g§~ §Y CbJSy >Z

XmIdVmV.

{ejU-joÌmV hm oV Agboë`m

~Xbm§nmgyZ Vo {ejUmÀ`m amḯ>r` YmoaUmn ª̀V

AZoH$ {df`m§Mm D$hmnmoh `m {deofm§H$mV

Ho$bm Amho. {ejU-joÌmer {ZJS>rV

AgUmè`m, {ejH$ AgUmè`m, {ejH$ hmoD$

nmhUmè`m Am{U {ejUmH$So> S>moig d¥ÎmrZo

nmhUmè`m gdmªgmR>r hm A§H$ Cn ẁº$ Amho.

EH$ _mÌ Amho BWo \$º$ noemZo {ejH$

Agboë`m bmoH$m§Mm {dMma Ho$bm Amho.

g_mOmVrb _mJ©Xe©H$m§Mm, nmbH$m§Mm

{ejH$ åhUyZ {dMma Ho$bobm Zmhr. Vg§M

ImgJr {eH$dUmè`m Šbmgog _Yrb

{ejH$m§Mmhr C„oI Zmhr. H$mhr {ejH$m§À`m

J¡adV©ZmÀ`m ~mVå`m AmnU dmMVmo.

Ë`m~Ôbhr {Q>nÊUr Zmhr. Aem H$mhr amhÿZ

Joboë`m Jmoï>r Agë`m VarXoIrb H$mhr

AZno{jV _wÔohr nwT>o AmUbobo {XgVmV.

"MbpËMÌnQ>mVrb pñWa à{V_m : _amR>r

{gZ o_mVrb {ejH$' øm b oImV yZ

{ejH$m§H$So> ~KÊ`mMm g_mOmMm Ñ{ï>H$moZ

ñnï> Ho$bm Amho, Vmo \$ma doYH$ Amho.

Z_wÝ`mXmIb Ë`mVrb H$mhr A§e BWo XoV

AmhmoV.

nwñVH$ n[aM` : `elr nwUoH$a
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{gZo_mZo XmIdbobo {ejH$ nmhVm

{gZo_m Ogm à{V_m nwadVmo, VgmM Xþgè`m

~mOybm g_mOmMm {ejH$m§{df`r {dMma

A§{H$V H$ê$Z R>odÊ`mMo H$m_hr H$aVmo Ago

åhUVm òB©b. g_mOmVë`m BVa noem§À`m

VwbZoZo {ejH$s noem{df`r g_mOmÀ`m

Anojm OwÝ`mM AmhoV. Am{U _hËdmMo

åhUOo Ë`m ì`mdgm{`H$ AgÊ`mnojm Z¡{VH$

ñdê$nmÀ`mM AmhoV. Mm[aÍ`, n¡gm,

_hËdmH$m§jm `m gd© ~m~VrV {ejH$mZo

gm§̂ miyZ Agmdo Ag§ g_mOmbm gmYmaUnUo

dmQ>V§. _mÌ `m Anojm VodT>çmM OmoamZo

BVa noem§H$Sy>Z Ho$ë`m OmV ZmhrV, hr EH$

gm_m{OH$ g_ñ`m Amho.{gZo_m§VyZ `m

Anojm§Mo à{Vq~~ nS>Vo Ago åhUVm ̀ oB©b,

AWdm {gZo_mZo `m Anojm§Zm bmdbobm

hmV^magwÕm {ejH$m §g§X^m©V OwÝ`mM

g_Om§Zm nwï>r XoUmam Amho, Ago åhUVm

òB©b.

Joë`m nÞmgoH$ dfm©V {Z_m©U Pmboë`m

_amR>r {gZo_m§_Ü`o, {ejH$mbm à_wI

ì`{º$aoIm åhUyZ XmIdUmè`m qnOam

(1972), gwerbm (1978), EH$ S>md

ŵVmMm (1982), ~ZJadmS>r (1995),

Xhmdr \$ (2002), {ZemUr S>mdm A§JR>m

(2009), OZ JU _Z (2012),

Aem §gma»`m {gZ o_m §Mr Ë`m §À`m

MbpËMÌnQ>mVrb pñWa à{V_m:

_amR>r {gZo_m§Vrb {ejH$

boIH$ : _mYwar Xr{jV

(coImVrc H$mhr ̂ mJ)
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bmoH${à`Vo~Ôb AWdm JwUdÎmo~Ôb MMm©

Pmbr. `m {gZo_m§Vë`m {ejH$ à{V_m

OZ_mZgmV éOë`m, b{bV boIZm_Ü ò,

gmd©O{ZH$ MMmª_YyZ C_Q>ë`m.nU {ejH$s

noembm Z¡{VH$VoMm _wÔm \$ma {MH$Q>bobm

Amho, ho _mÌ `m gd© {gZo_m§dê$Z bjmV

òV§, H$maU ~hþVH$ê$Z `m gd© {gZo_m§Zr

{ejH$m§À`m ì`{º$aoIoM§ _yë`_mnZ Z¡{VH$

AmYmamda Ho$bob§ AmT>iV. Á`m {gZo_m§V

{ejH$ à_wI ì`{º$aoIoV ZmhrV nU EH$

nmÌ åhUyZ hOa AmhoV Ago {gZo_oXoIrb

A{VgX²JwUr, A{VXþ~©b Vo H$mañWmZr Aem

Z¡{VH$ Q>moH$m§_Ü`o {ejH$m§Zm {\$adVmV.

Ë`m§À`m H¥$VtZm Mm§Jbr/dmB©Q> Aer bo~b§

àojH$m§AmYr {gZo_mM bmdVmo. qnOam_Ü ò

_amR>r {gZo_mZo {ejH$mMo _mUyg åhUyZ

ñIbZ _obmoS´>m_mÀ`m A{Ve`moº$ nÕVrZo

Zm_§Oya Ho$bo. ̀ m {gZo_mMm eodQ> {ejH$mMr

(lram_ bmJy) qYS> JmdH$ar Ë`mÀ`mM

nwVù`mg_moa H$mT>VmV, `m Ñí`mZo hmoVo.

gÒþU XþJw©UmMo ho Û§Û gwerbm ̀ m {gZo_m_Ü ò

XoIrb {XgV§. Ë`mV órM§ (a§OZm) b¢{JH$

nm{dÍ` ̂ «ï> hmoVmM {Vbm {ejH$s noem~mhoa

nS>md bmJV, Vo WoQ> V_memVrb H$bmd§V

åhUyZ CnOr{dH$m {_idÊ`mgmR > r.

qbJ^mdmÀ`m Ñï>rH$moZmVyZ g_rjm Ho$ë`mg

hm {gZo_m AmUIr Jw§VmJw§V {Z_m©U H$aVmo.

EH$ S>md ^wVmMm {gZo_m_Ybm {ejH$

({Xbrn à^mdiH$a) nmn{^ê$, g‚mZ

AgVmo åhUyZ ̂ yV Ë`mbm _XV H$aVo. Xhmdr

\$ {gZo_m g§nVmo Vo dm§S> _wbm§Zr Ho$bob§

emioM§ ZwH$gmZ ^ê$Z {ZKmë`mda. _wbm§M§

Z¡{VH$ CÞ`Z H$aUo hoM Ë`mVë`m {ejH$mM§

(AVwb Hw$bH$Uu) ̀ e R>aV. Amnë`mdaM§

Mm o a rM § ~mb §Q >  Im oQ >  {gÕ H$ê$Z

~ZJadmS>rVbm {ejH$ (M§ÐH$m§V Hw$bH$Uu)

EH$àH$mao ñdV…bm {gÕ H$aVmo. Amnbr

Z¡{VH$ _yë` {eH$dUmam {ejH$ hr à{V_m

gm§̂ miyZ _Z…em§Vr {_idVmo. {ZemUr S>mdm

A§JR>m hm {gZo_m Z_©{dZmoXr nÕVrZo {ejH$

O_mVrZo àm¡T> gmjaVoÀ`m H$m ©̀H«$_m{Z{_ÎmmZo

C^m Ho$bobm Z¡{VH$VoMm ImoQ>m XoImdm

{MÌnQ> gwerbm
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Amanma XmIdVmo. OZ JU _Z _Ybm

{ejH$ (Z§Xÿ _mYd) _wbm§Mm dmna H$ê$Z

ñdV…À`m gmo`rgmR>r haVèhoZo ~Xbr

{_idÊ`mÀ`m à`ËZmV AgVmo, nU EH$m

nmaYr _wbmÀ`m YS>nS>rZo _Z hobmdyZ OmD$Z

~XbrM§ Ambob§ nÌ \$mSy>Z Q>mH$Vmo.`m

gJù`m {gZo_m§Vë`m {ejH$m§À`m MwH$m,

Ë`m§Mo n[a_mO©Z, qH$dm emoH$mpÝVH$m§Zm Z¡{VH$

AmYma AmhoV.

Z¡{VH$VoMm hm AmYma _amR>r {gZo_mbm

BVH$m H$m ¿`mdm bmJVmo? Ë`mM§ EH$

gd©gmYmaU CÎma H$Wm§_YyZ Z¡{VH$ g§Xoe

XoÊ`mMr _amR>r {gZo_mbm OwZr hm¡g Amho

Ag§ XoVm òV§. nU {ejH$mÀ`m g§X^m©V `m

àýmbm AmUIr H$mhr doJir CÎmao AmhoV.

Á`m H$mën{ZH$ AmXe© {ejH$mMr gmo~V

{ejH$mMr ì`{º$aoIm a§JdVmZm {gZo_m

gm oS >V Zmhr, Vr AmXe© {ejH$mMr

gmd©O{ZH$ AdH$memVrb {d{eï> à{V_m

Eo{Vhm{gH$ H$mimnmgyZ Z¡{VH$VoÀ`m

nm`mdaM KS>V Ambobr Amho.Vr à{V_m

OmV-dJ©-Y_©-qbJ ̀ m§À`m {d{dYVobm dmd

XoUmar Zmhr. embò  {ejU gwé Pmb§ Ë`m

{~«Q>re H$mimVbo JwéOr qH$dm n§VmoOr

~hþVm§er CnOr{dHo$À`m emoYmVbo Jar~

~«m÷U hmoVo. _mÌ Ë`m§À`m OmVrMo Cƒ

ñWmZ, H$_©H$m§S>mMr A{^_mZmZo {_adbr

OmUmar X¡Z§{XZ T>mb Am{U {b{hÊ`m

dmMÊ`mÀ`m H$m¡eë`m_wio Ë`m§Zm {_iUmam

gm_m{OH$ _mZ, {ejH$s noembm gƒmB©Mr

{PbmB © Am{U à{Vð>m X oD$Z J obm.

Ë`m§Mr {XgÊ`m-dmJÊ`m-~mobÊ`mMr,

hmVdmè`mMr YmQ>Ur {d{eï> hmoVr. ór

{ejH$m§À`m ~m~VrVhr Aem Jmoï>r Iè`m

hmoË`m. {ó`m§Zm {eH$dÊ`mÀ`m gwYmaH$s

ŷ{_Ho$_wio {~«Q>re H$mimV gwédmVrbm àm¡T>

Hw$_m[aH$m, {dYdm {ó`m `m§Zm {ejH$s

noem_Ü ò ZmoH$ar {_imbr. Ë`mVyZ EH$sH$So>

OrdZ OJÊ`mMr Zdr C_oX Ë`m§Zm {_imbr

Agbr Var ñdmV§Í`mMo AW© Am{U narK

Ë`m§À`mgmR>r _`m©{XV hmoVm. Ë`m§Mm nm§T>ar

gmS>r hm nmoemI Ë`mH$mir Ë`m§À`mdarb

gm_m{OH$ ~§YZm§À`m AWm©Zo AW©nyU© hmoVm.

nwT>o gaH$mar pñWa ZmoH$ar {_iUo ho `e

_mZÊ`mÀ`m O_mÝ`m_Ü ò {ejH$mMm noem

gwa{jV, Z¡{VH$,pñWa, g§ñH$m[aV Am{U

AmXe©dV Ago OrdZ àXmZ H$aUmam Agm

_mZbm Jobm. Aem Eo{Vhm{gH$ à{V_oÀ`m

WoQ> à^mdmImbr `oUmao åhUyZ qnOam,

gwerbm, EH$ S>md ŵVmMm, ~ZJadmS>r ho

{gZo_o ~KÊ`mOmoJo AmhoV.

{gZo_m ho Ñí` _mÜ`_ Agë`mZo

{ejH$mM§ {XgU§ `m ñVamdaXoIrb Ë`m

Eo{Vhm{gH$ Zo_ñV à{V_oMm à^md Amho.

_amR>r {gZo_m§Vë`m H$Wm§À`m H|$ÐñWmZr

AgUmao AmVmn ª̀VMo ~hþVoH$ {ejH$ nwéf

Am{U ~«m÷U OmVrMo XmIdbo Jobo AmhoV,

ho bjmV KoVm, {gZo_m§Vrb {ejH$ à{V_m
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~«m÷Ur "{XgVo'. H$m` Mm§Jb§ {XgV§ qH$dm

Amho `m{df`r ~«m÷Ur H$ënZm§Zm {VWo _mZ

Amho. {gZo_mÀ`m AmXe© {ejH$ nmÌmÀ`m

H$ënZo_Ü ò gä` nmoemI (YmoVa, Q>monr,

H$moQ>, \w$b ~møm§Mm eQ>©, nm§T>ar H$mR>nXamMr

gmS>r, bm§~ ~møm§Mo ãbmCO BË`mXr), gä`

~mobUo (à_mU ~mobrMm dmna, {eì`m

Q>miUo) Am{U gm¡å` d J§̂ ra {XgUo, em§V,

g§`V dmJUo `m Jmoï>r Vm§{ÌH$ Ñï ² >`m

_hËdmÀ`m _mZboë`m {XgVmV. Ë`m

ŷ{_Ho$Mr JaO `m ZmdmImbr H$bmH$mam§Mr

{ZdS> Am{U A{^Z`mMm AmdmH$m

R>adVmV._amR>r a§J^y_r à_mUoM _amR>r

{gZo_mXoIrb ~«m÷U OmVtMo Eo{Vhm{gH$

dM©ñd AgUmao _mÜ`_ Amho. `m XmoÝhr

_mÜ`_m§V OdirH$ Amho Am{U Ë`m§Mo

gm¢X ©̀emór` AmJ«hXoIrb gmaIoM AmhoV.

_amR>r a§J ŷ_rda 'aWMH«$' `m ZmQ>H$mVrb

"Vr' `m ~«m÷U ór nmÌmÀ`m ŷ{_Ho$gmR>r

A{^ZoÌr bmbZ gma§J ̀ m§Mm {dMma H$aVm§Zm

Ë`m {H$VnV ~«m÷U {Xgy eH$Vrb Agm

àý ZmQ>çboIH$mbm nS>bm hmoVm. VemM

àH$mao, Xhmdr \$ `m {gZo_mVrb _w»`

{df` {ejH$ gm¡å` {XgUmam Va IoimMm

~hþOZ g_mOmVbm {ejH$_mÌ qH${MV CJ«

{XgUmam, H$mù`m a§JmMm Agmdm bmJVmo.

_wbm§~amo~a {VVŠ`mM ^md{ZH$ Jw§VdUyH$sZo

dmJyZgwÕm Vmo EH$ àH$maÀ`m Xþæ`_ ñWmZmda

Agmdm bmJVmo. Agm \$aH$ H$aUo hm

dmXJ«ñV _wÔm Amho, H$maU EH$sH$So> `mM§

g_W©Z {ejU joÌmÀ`m dmñVdmH$So> ~moQ>

XmIdyZ H$aVm `oV§ Va XþgarH$So> `mM

_wX²Úmda {gZo_mbm Amnbo AmJ«h ~XbyZ

Ame` Am{U Am{dîH$mamMm Iam à`moJ

H$am`Mm ZgVmo, Agohr åhUVm òV§.

AmXe© à{V_oMo JméS> gmd©O{ZH$

{MÌnQ> Xhmdr \$
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AdH$memV \$ma AgVo. gmZo JwéOtZm

{ejH$m§Mm AmXe© _mZV Ë`m§À`mda AmOhr

H|${ÐV Agbobo MMm©{dœ (CXmhaUmW©

AbrH$So> "gH$mi' d¥ÎmnÌmV Ambobm hoa§~

Hw$bH$UuMm gmZo JwéOtdaMm boI), ho

Ë`mMo {ejU joÌmVbo CÎm_ CXmhaU åhUVm

òB©b. Ë`m_wio AmXem©bm nm`m ŷV _yë ò

H$moUVr AmhoV Ë`mMr {M{H$Ëgm Amdí`H$

R >aV o.hm H$mën{ZH$ AmXe© {ejH$

{gZo_mÀ`m eodQ>r qOH$mdm bmJVm o.

AmXemªMm {dO` gm_m{OH$ g§XoemÀ`m Ñï>rZo

AWm©VM _hËdmMm AgVmo. åhUyZ Xhmdr

\$ Mr _wb§, 'Vwåhr Am_À`m OmJr AgVm

Va H$m` doJi§ dmJbm AgVm?', Agm

__©^oXr àý {ejH$m§Zm {dMmaVmV, nU

emioÀ`m VmoS>\$moS>r_Ü`o gmZo JwéOtÀ`m

\$moQ>mobm hmV bmdV ZmhrV. Ë`m§À`mH$So>

ì`dñWobm àý {dMmaÊ`mMr d¡Mm[aH$ COm©

AgVo, nU AmXemªÀ`m nmoH$inUmbm CKS>

H$aÊ`mMr {hå_V ZgVo. Ver _ŵ m {X½Xe©H$

nmÌm§À`m amJmÀ`m AmdoJmVgwÕm Ë`m§Zm XoV

Zmhr. ~è`mM {gZo_m§_Ü ò H$moUmbm H$gbr

MyH$ C_JVm§Zm XmIdbobr Amho Vo VnmgyZ

nm{hb§ Va Xþï>mda gwï>mMr _mV ho {gZo_mM§

_Ü`dVu {ZdoXZ bnV Zmhr. `mVrb Xþï>

hm KQ>H$ {d{dY àH$mao a§Jdbm OmVmo.

qnOam _Yrb {ejH$mbm b¢{JH$ AmH$f©U

ho Amnbo Z¡{VH$ AY…nVZ dmQ>Vo. OZ JU

_Z _Ybm {ejH$ Amnbm ñdmW© OmUdyZ

IOrb hmoVmo. Xhmdr \$ _Yë`m {ejH$mbm

H$ï> H$aUmè`m _wbm§Zr H$ï>mM§ ^m§S>db H$ê$

Z ò Ag§ dmQ>V§. gmYmaUnUo Á`m Jmoï>tda

Xþï>nUmMo bo~b bmdbo OmVo Ë`m§À`m_Ü ò

CJ«nUmMr N>Q>m XmIdbr OmVo. Vr Vm_gr

JwUm§er gmhM ©̀ amIyZ AgVo. EH$m AWm©Zo

OodUmVyZ H$m §Xm-bgyU `m§Zm hÔnma

H$aÊ`mgmaIoM Vo Amho. na§Vw Aem Jmoï>r

Xþgè`m ~mOyZo nmhVm gmh{OH$ KS>Umè`m,

ñdm^m{dH$ Am{U OrdZ agagyZ OJVm§Zm

g_moa ̀ oUmè`m Aem Agy eH$VmV. Ë`m_wio

Ogm ImÊ`m{nÊ`mÀ`m nÕVtZm OmVtMm

R>gm Amho Vgm H$m` ~amo~a Am{U H$m`

MyH$, H$m` A{bpIV {Z`_mV ~gV§ Am{U

H$m` Zmhr, `m§Zmhr OmVnaËdo doJù`m

dJuH$aUmMr Mm¡H$Q> Amho. ~amo~a Am{U

MyH$ hm {ZU©̀  _yë`mYm[aV Agë`mZo, Am{U

_yë ò T>mo~i _mZmZo ~«m÷Ur d A~«m÷Ur

Agë`mZo hr OmVrAmYm[aV Mm¡H$Q> Amho.

gwï>-Xþï>mÀ`m Û§Ûm_Ü`o _amR>r {gZo_mZo

AmÎmmn ª̀V gd©gmYmaUnUo ~«m÷Ur _yë`m§Zm

OdiMo _mZbo Amho.

{gZo_mVë`m {ejH$mda Z¡{VH$VoMo

AmoPo AgÊ`mMo EH$ à_wI H$maU {gZo_mZo

{ejH$mbm g§nyU© {ejU ì`dñWog§X^m©V

nm{hbobo, OmoIbobo Zmhr, ho Amho. {ejU

ì`dñW oZ o  H o $b oë`m {ejH$m §À`m

gj_rH$aUmMm qH$dm Aj_rH$aUmMm Am{U

{ejU ì`dñWoÀ`m ~XbË`m ê$nmMm {dMma
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{gZo_mZo Ho$bobm {XgV Zmhr. dmñVdmVbo

{ejH$ H$moUË`m ì`mdgm{`H$ n[adV©ZmVyZ

nwT>o Jobo AmhoV, Ë`mMm A§XmO {gZo_mVyZ

òD$ eH$V Zmhr. Ë`m_wio Z MwH$Vm {ejH$

{XZmbm 'JwéMo' JmoS>do JmÊ`mgmaIo {ejH$s

ŷ{_H$m§Zm EH$ éQ>rZ diU ~gbo Amho.

{ejH$m§Mm ì`dgm` H$gm ~XbV Jobm

Amho, {ejH$ H$m oU AgVmV, Hw$R> o

{eH$dVmV, H$m` H$m_o H$aVmV Am{U H$go

{eH$dVmV ̀ m§Mm ZrQ> Ym§S>moim KoVbm Amho,

`mMm àË`` {gZ o_m §Vë`m {ejH$

ì`{º$aoIm§_YyZ `oV Zmhr. Vgm Vmo IwÔ

{ejU ì`dñWoVhr òV Zmhr hm AmUIrZ

doJim ^mJ. {ejH$ åhUOo Zo_H§$ H$m`

`mM§ CÎma Vg§ ì`dñWobmhr _m{hV

Agë`mMr ImÌr Zmhr. CXmhaUmW©, EH$sH$So>

Ama.Q>r. B©. A§VJ©V amÁ`mM§ e¡j{UH$

àm{YH$aU Agboë`m '{dÚmn[afXo'H$Sy>Z

Job§ XrSo>H$ df© Mmbmdbm OmUmam 'àJV

e¡j{UH$ _hmamï´>' hm amÁ`mMm flagship

H$m ©̀H«$_ Zì`m 'aMZmdmXr' nÕVrMm O`Kmof

H$aVm§Zm, {ejH$ åhUOo _mVrMo Jmoio

KS>dUmam ZgyZ gwb^H$ Amho, {dÚmÏ`mªMm

{_Ì Amho, ho gm§JÊ`mMm à`ËZ H$aVmò .

Va XþgarH$So> Ë`mM '{dÚmn[afXo'bm Amnë`m

'OrdZ {ejU' _m{gH$mÀ`m _wIn¥ð>mda

{ejH${XZr 'Jwé~«©åhm Jwé{d©îUw' hr àmW©Zm

N>mnm`bm gwMVo Amho.

g§nyU© ì`dñWoer {ejH$m§Mo nmÌ g§b¾

Z R>odë`mZo, Am{U nmÌm§Ûmao ì`dñWoMm

Ym§S>moim Z KoVë`mZo,  {gZo_m§Vbm g§Kf©

ì`º$s¨_Ü ò hmoVmo. ì`dñWonmgyZ ì`º$sn ª̀V

hmoUmè`m AmHw§$MZm_wio {VWo gwï>-Xþï>mMr

g_rH$aUo gmonr hmoVmV, gmYr amhVmV.

{ZemUr S>mdm A§JR>m gmaIm EImXm {gZo_m

`mbm AndmX hm oVm o , H$ maU {VW o

{ejH$m §g_m oa AmìhmZ åhUyZ Hw $Ur

IbZm`H$s ì`º$s C^r amhV Zmhr Va g§nyU©

{MÌnQ> {ZemUr S>mdm A§JR>m
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{ejU ì`dñWm C^r amhVo. dê$Z bmXbobm

àm¡T> gmjaVoMm gaH$mar H$m ©̀H«$_ `eñdr

H$ê$Z XmIdÊ`mMo H$m_ A§Jmda nS>bobo ho

{ejH$ EadrÀ`m Z_wZoXma {ejH$m§gmaIo

_yë`m§Mm On H$aV ZmhrV, CnXoe H$aV

ZmhrV. CbQ> gmao EH$_oH$m§Mo nmUr OmoIyZ

Agë`mZo H$mJXmonÌr grZ C^m H$aV

ì`dñWoda Hw$aKmoS>r H$aVmV Am{U A{YH$

Mm§Jë`m VèhoZ o àm{V{Z{YH$ {ejH$

{XgVmV.

{gZo_m IaoVa MbpËMÌ àH$maMo

hbË`m à{V_m§Mo _mÜ`_ Amho. nU

{ejH$m§À`m g§X^m©V {gZo_mMr g_OyV

J{VhrZ Pmbobr {XgVo. {ejH$mZo MwH$m

H$aUo {gZo_mbm _§Oya Zmhr. {ejH$

ì`dñWonmgyZ VmoSy>Z ~KÊ`mZo Ë`mÀ`m MwH$m§Zm

bopIH$m : _mYwar Xr{jV, Ah_XZJa `oWrb
no_amO gmaS>m _hm{dÚmb`mV B§J«Or {df`mÀ`m
gh`moJr àmÜ`mnH$ AgyZ "_amR>r ZmQ>H$m§Vrb
{ó`m§Mo {MÌU' `m {df`mda Q>mQ>m g_mO{dkmZ
g§ñWm, _w§~B© ̀ oWo nr. EMS>r. H$aV AmhoV. qbJ^md,
OmV, órdmXr MMm©{dœ, ZmQ>H$, Q>rìhr, {gZo_m
gma»`m gm§ñH¥${VH$ _mÜ`_m§Mo amOH$maU ho Ë`m§À`m
Aä`mgmMo {df` AmhoV.
mmd_pune@yahoo.com

VmoM O~m~Xma R>aVmo. {ejH$mbm {Zìdi

Z¡{VH$ _mUyg åhUyZ ~KVm§Zm {gZo_mZo

Ë`mbm/{Vbm _mUyg åhUyZ OJÊ`mMr

\$maer _ŵ m R>odbobr Zmhr. Ë`m_wio J{V_mZ

à{V_m§À`m `m _mÜ`_mV {ejH$mMr à{V_m

_mÌ pñWa am{hbr Amho, Vr Iè`m {ejH$m§M§

ê$n, OrdZ XmIdm`bm H$_r nS>Vo Amho.

AmOMm àm{V{Z{YH$ {ejH$: Iè`m emioVbm; {MÌnQ>mVbm Zìho !
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`m doir Am§VaOmbmdarb Q>oS> Q>m°Šg `m

ì`m»`mZm§À`m g§J«hmVrb EH$m Oam doJù`m

ì`m»`mZmMr AmoiI H$ê$Z XoV Amho.

Ho$Z am°{~ÝgZ ho EH$ Á òð> {ejUVk

AmhoV. `m ì`m»`mZmV Ë`m§Zr A_o[aHo$Vrb

{ejU nÜXVr~m~V d {ejU ì`dñWo~m~V

Amnbo {dMma _m§S>bo AmhoV. gÜ`m

_hmamḯ>mÀ`m {ejUì`dñWoV Or CbWmnmbW

Mmby Amho, Ë`m nmœ©̂ y_rda {ejUjoÌmer

g§~§{YV gdmªZrM ho ^mfU EoH$m`bm hdo d AmË_narjU H$am`bm hdo.

Ho$Z am°{~ÝgZ (ho ñdV… OÝ_mZo {~«{Q>e AmhoV) åhUVmV, "A_o[aH$Z bmoH$m§Zm

ImoMH$ {dZmoX H$iV Zmhr' Ago åhUVmV, nU _r g§nyU© A_o[aHo$Mm nyd© {H$Zmè`mnmgyZ

n{ü_ {H$Zmè`mn ª̀V Xm¡am Ho$bm Amho,Am{U hm g_O nyU© MwH$sMm Amho, ho _r N>mVrR>moH$nUo

gm§Jy eH$Vmo. ~hþg§»` _wbo Mm§Jë`m {ejUmnmgyZ d§{MV H$er ahmVrb Aer ì`dñWm

C^r H$ê$Z AË §̀V àm_m{UH$nUo am~dbr OmVo Amho. nU A_o[aH$Z bmoH$ A{Ve`

Jm§̂ r`m©Zo gm§JVmV, H$s Am_À`m {ejUì`dñWoMo ~«rX dmŠ` Amho EH$hr _yb _mJo

({ejUmnmgyZ d§{MV) ahmVm H$m_m Z ò (MmBëS> boâQ> {~hmB§S>) `mVyZ A_o[aH$Zm§Mr

ImoMH$ {dZmoXmMr OmU {XgyZ òVo.

{ejUmÀ`m _¥Ë ỳÀ`m gmnù`mVyZ
H$go gwQ>m`Mo?

coIH$ : {à`X{e©Zr H$d}
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boIH$ … S>m°. {à`X{e©Zr H$d}, g_w{MV EÝìhm`amoQ>oH$, nwUo `m§À`m g§ñWmnH$ g§MmcH$.
priydarshini.karve@gmail.com

_bm dmQ>Vo EdT>çmdê$Zhr ho ì`m»`mZ Amnë`m AmOÀ`m {ejU ì`dñWobmhr

H$go bmJy nS>Vo Amho, `mMr dmMH$m§Zm H$ënZm òB©b. AWm©V am°{~ÝgZ \$º$ Q>rH$m H$ê$Z

Wm§~V ZmhrV, Va H$m` ìhm`bm hdo Am{U Vo H$go H$aVm òB©b hohr gm§JVmV. åhUyZ ho

^mfU OmñV ~hþ_wë` Amho.

Oê$a EoH$m - nhm, d Amnbr _Vo Amåhmbmhr H$idm.
https://www.ted.com/talks/ken_robinson_ how_to_escape_education_s_death_valley

A§H$ 102 _Yrc "OmJ{VH$ hdm_mZ~Xc - n°[ag H$ama _§Oya Pmcm... åhUOo Z¸$s H$m` Pmco?'
`m coImÀ`m coIH$ åhUyZ Zr{c_m ghò~wÕo `m§Mm C„oI Pmcm. nU àË`jmV coImVrc _m{hVr
g§H${cV hmoVr Am{U Ë`mMm AZwdmX Zr{c_m ghò~wÕo `m§Zr Ho$cm hmoVm.

- g§nmXH$

AmOMr ^maVmVrb {ejU nÕVr

FOR A FAIR SELECTION
EVERBODY HAS TO TAKE THE
SAME EXAM : PLEASE CLIMB

THAT TREE
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ñdmZ ZXr. _mJo nmœ©̂ y_rda n{ü_ Am°ñQ´>o{b`mMr amOYmZr nW© {XgVo Amho.

Z°eZb {OAmoJ«m{\$H$
100 dfmªnydu-Am°ñQ́>o{b`m

Z°eZb {OAmoJ«m{\$H$Mm {S>g|~a 1916 Mm A§H$ OJmÀ`m EH$m H$monè`mV Agboë`m

EH$m§S>çm Am°ñQ´>o{b`m I§S>mbm dm{hbobm hmoVm.

Am°ñQ´>o{b`m hm H$mhr X{jU JmobmYm©Vrb EH$_od Xoe Zmhr. nU Varhr Vmo EH$m§S>m

Xoe Amho. `m A§H$mÀ`m àñVmdZoZwgma Am°ñQ´>o{b`mMo eoOmar åhUVm òVrb Ago OJmVbo

à_wI Xoe AmhoV  OnmZ (3000 gmJar _¡b) d ̂ maV (2500 gmJar _¡b). Am°ñQ́>o{b`mÀ`m

nyd}bm gmYmaU 7000 _¡bm§da X{jU A_o[aH$m Amho, Va gmYmaU {VVŠ`mM A§Vamda

n{ü_obm A{\«$H$m I§S> Amho. Am°ñQ´>o{b`mÀ`m _Ü`mnmgyZ 1000 _¡bmn ª̀VÀ`m A§VamV

Ho$di EH$M _Zwî`dñVr Agbobm àXoe Amho - Omdm ~oQ>. AWm©V AmVm Am°ñQ´>o{b`mÀ`m

eoOmar nmOmar bmoH$dñVr `mnojm OmñV Amho, nU hr _m{hVr 10 dfmªnyduMr Amho, ho

bjmV KoVbo nm{hOo.

Ý ỳ{Pb§S> hm Xoe Am°ñQ´>o{b`mÀ`m Odi Amho, Am{U Am°ñQ´>o{b`m d Ý ỳ{Pb§S> `m§Mm

^m¡Jmo{bH$ Ñï²>`m EH$Ì {dMma H$aVm òB©b, ho Xoe gmaIoM AgVrb, Agm Amnbm g_O

AgVmo. nU Ý ỳ{Pb§S> Am°ñQ´>o{b`mÀ`mhr X{jUobm gw_mao 2500 _¡b A§Vamda Amho.`m

XmoÝhr Xoem§Mr ^m¡Jmo{bH$ aMZm, hdm_mZ, VgoM {ZgJ© `m§_Ü òhr H$mhrhr gmå` Zmhr.

Am°ñQ´>o{b`mMr {ZgJ©g§nXm XmIdUmar `m A§H$mVrb hr H$mhr N>m`m{MÌo.
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^m¡Jmo{bH$ Ñï²>`m Am°ñQ´>o{b`m ho

OJmVrb gdm©V OwZo I§S> Agmdo,

Agm d¡km{ZH$m§Mm H$`mg Amho. òWo

AZoH$ d¡{eï²>`nyU© ^m¡Jmo{bH$ aMZm

nhm`bm {_iVmV, Ë`mn¡H$sM EH$sMo

ho N>m`m{MÌ.

~mH$sÀ`m OJmV bjmdYr dfmªnydu

Zm_eof Pmboë`m dZñnVtMr ê$no

Am°ñQ´>o{b`mV {Od§V dZñnVr g¥ï>rMm

^mJ åhUyZ nhm`bm {_iVmV.

AemM _hmH$m` d¥jm§À`m AmYmamZo

~m§Ybobm hm ZXrdaMm nyb.

Am°ñQ´>o{b`mVrb

d¡{eï²>`nyU©

àmÊ`m§n¡H$s EH$

Amho H$m§Jmê$. `m

N>m`m{MÌmV {XgVo

Amho EH$ nmird

H$m§Jmê$ Amnë`m

_mbH$mgh.
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emioV AdjonU {dH«$s`o~Ôb {eH$dbo OmVo, Ë`mg§~§YrMm à`moJhr H$ê$Z KoVbm

OmVmo. hrM {H«$`m H$ê$Z _wbm§H$Sy>Z EH$ gw§Xa H$bmH¥$Vr H$ê$Z KoVm òB©b. AWm©VM

{ejH$m§À`m _mJ©Xe©ZmImbr.

Ooìhm XmoZ jma EH$Ì Ho$bo OmVmV Am{U A{dÐmì` nXmW© V`ma hmoVmo qH$dm

amgm`{ZH$ à{H«$ òMo Vmn_mZ {Z §̀{ÌV H$ê$Z V`ma hmoUmè`m nXmWm©Mr {dÐmì`Vm {Z §̀{ÌV

Ho$br OmVo, V`ma Pmbobm A{dÐmì` nXmW© ^m§S>çmÀ`m Vimer O_m hmoVmo; `mbmM

Adjon ({à{g{nQ>oQ>) Ago åhUVmV. Am{U Aem amgm`{ZH$ à{H«$ òbm AdjonU {d{H«$`m

(precipitation reaction) Ago åhUVmV.

CXmhaUmW©,

H°$pëe`_ ŠbmoamB©S> + gmo{S>`_ {gbrHo$Q>  H°$pëe`_ {gbrHo$Q> + gmo{S>`_ ŠbmoamB©S>

CaCl
2
+Na

2
SiO

3
 CaSiO

3
+ 2NaCl

`m amgm`{ZH$ {d{H«$ ò_Ü ò V`ma hmoUmao H°$pëe`_ {gbrHo$Q> nmÊ`m_Ü ò A{dÐmì`

Agë`m_wio Vimer O_m hmoVo. hr {H«$`m hiy hmoV Agë`m_wio Ë`mMm ñV§̂  V`ma hmoVmo.

AdjonUmMr {d{H«$`m ÐmdUmMo Vmn_mZ qH$dm ÐmdUmMr g§hVr (concentration) ̀ mda

Adb§~yZ AgVo. V`ma Pmbobo A{dÐmì` nXmW© ho ñ\${Q>H$ ê$nmV AgVmV Am{U Vo

gJù`m ÐmdUmV {dIwabobo AgVmV qH$dm ÐmdUmÀ`m Vimbm O_m hmoVmV. AdjonmÀ`m

daVr Agboë`m Ðdmbm {Zdir / gwnaZoQ> åhQ>bo OmVo. JmiUo, H|$ÐmoËgmaH$ §̀Ì dmnaUo

(centrifuge) qH$dm {Zdir AmoVyZ KoUo (decant) Aem {Za{Zamù`m {H«$`m dmnê$Z

Adjon doJim H$aVm òVmo.

OmXþB© IS>H$ CÚmZ

boIH$ : S>m°. A°Z _mar hoë_oZñQ>mB©Z · ê$nm§Va : g§OrdZr Am\$io
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AmH¥$Vr 1 : ÐmdUm_Ü ò hmoUmar AdjonUmMr {H«$`m

~hþVoH$ AdjonUmÀ`m {d{H«$`m øm Xþhoar {dñWmnZ (S>~b {Sgßbog_|Q>) {d{H«$ ò_wio

KSy>Z ̀ oVmV. ̀ m_Ü ò XmoZ AUy qH$dm AUy§Mo g_yh Xþgè`m EImÚm AUy qH$dm AUwg_yhm_wio

{dñWm{nV Ho$bo OmVmV. åhUOoM XmoZ g§̀ wJo Amnmnë`m ^m[aV H$Um§Mr AXbm~Xb

H$aVmV Am{U V`ma hmoUmam nXmW© A{dÐmì` AgVmo. {dÚwV^m[aV Am`Zr (ionic) H$U

doJio hmoVmV Am{U Xþgè`m nXmWm©À`m YZ{dÚwV^m[aV Aem YZm`Z (cation) qH$dm

F$U{dÚwV^m[aV Aem F$Um`Z (anion) ^mJmer OmoS>bo OmVmV. åhUOoM Vo Amnmnbo

^mJrXma gmoSy>Z Xþgè`m ~amo~a g§̀ moJ nmdVmV.

{_lU

ÐmdU {Zdir / gwnaZoQ>

Adjon / gmH$m ({à{g{nQ>oQ>)

AmH¥$Vr 2: Xþhoar {dñWmnZmMr (S>~b {S>ñßbog_|Q>) {d{H«$`m

Ooìhm hr amgm`{ZH$ {d{H«$`m nmÊ`mV ~Zdboë`m ÐmdUmV KS>Vo Am{U V`ma

Pmboë`m nXmWmªn¡H$s EH$ A{dÐmì` AgVmo Aem S>~b {S>ñßbog_|Q> {d{H«$ òbm AdjonUmMr

{d{H«$`m Ago åhQ>bo OmVo.

CXmhaUmW© :

          CuCl
2
       +      KI                            CuCI

2
      +    2KCl

H$m°na ŠbmoamB©S>     nmoQ>°{e`_ Am`moS>mB©S>   Š ẁàrH$ ŠbmoamB©S>   nmoQ>°{e`_ ŠbmoamB©S>
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{à{g{nQ>oQ> V`ma hmoB©b H$s Zmhr ho H$go AmoiIm`Mo?

AdjonUmMr {d{H«$`m Pmë`mda Or g§̀ wJo ~Zbr, Vr nmÊ`mV {daKiVrb H$m  Vimer

O_m hmoVrb ho H$mhr {Z`_m§Zr R>adVm òVo. `m {Z`_m§Zm {dÐmì`VoMo {Z`_ (solubility

rules) Ago åhUVmV. ho {Z`_ dê$Z Imbr ~KV Om`Mo AgVmV. ̀ m§_wio H$moUVo Am`Zr

H$U gmH$m / Adjon V`ma H$aVmV Am{U H$moUVo nmÊ`m_Ü ò ^m[aV ñdê$nmV {dÐmì`

amhmVmV `mMr H$ënZm òVo.

1. A_mo{Z`_ ( NH
4
+) `m YZm`ZmnmgyZ ~Zbobr g§̀ wJo {dÐmì` AgVmV.

2. AëH$br YmVy§nmgyZ ~Zbobr gd© g§̀ wJo {dÐmì` AgVmV.

3. gd© Zm`Q´>oQ> (NO
3
-) Mr g§̀ wJo {dÐmì` AgVmV.

4. gd© A°{gQ>oQ> (C
2
H

3
O-), Am{U naŠbmoaoQ> (ClO

4
) Mo jma {dÐmì` AgVmV.

5. ~«mo_mB©S>, ŠbmoamB©S> Am{U Am`moS>mB©S> ho {dÐmì` AgVmV.

6. {gëìha , boS> Am{U _Š ẁ©ar (I²) Agbobo jma A{dÐmì` AgVmV.

7. gd© gë\o$Q> (SO
2
-4

, 
SO

4
-2)

 
{dÐmì` AgVmV; {gëda,boS>,~o[a`_

 
Ba2+, Ca2+

(H°$pëe`_),  Sr2+ (ñQ´>m°pÝe`_) Mr gë\o$Q> g§̀ wJo gmoSy>Z.

6. H$m~m}ZoQ> (CO
2
-3), \$m°ñ\o$Q> (PO

4
-3

, 
PO

3
-4)

 
Am{U gë\$mB©Q> Agbobr g§̀ wJo A{dÐmì`

AgVmV; A_mo{Z`_ Am{U J«wn I YZm`Z gmoSy>Z.

7. gd© hm`S´>m°ŠgmB©S> (OH-) ho A{dÐmì` AgVmV; A_mo{Z`_, ~o[a`_ Am{U AëH$br

_oQ>b YZm`Z gmoSy>Z.

8. gd© gë\$mB©S>g A{dÐmì` AgVmV; A_mo{Z`_, AëH$br _oQ>b Am{U AëH$br

AW© _oQ>b YZm`Z gmoSy>Z.

9. gd© Am°ŠgmB©S> A{dÐmì` AgVmV; H°$pëe`_, ñQ´>m°pÝe`_, ~o[a`_ Am{U J«wn,

YZm`Z gmoSy>Z.

· {Z`_mà_mUo Oa Am`Zr H$U {dÐmì` Amho Ago gm§{JVbo Agob Va Vmo

amgm`{ZH$ {d{H«$ òZ§Va nmÊ`mV ^m[aV ñdê$nmVM amhmVmo. AWm©V Adjon V`ma

hmoV Zmhr.

· Oa {Z`_mV gm§{JVbo Agob H$s Am`Zr H$U A{dÐmì` Amho, Va Vmo amgm`{ZH$

{d{H«$`o_Ü`o Xþgè`m ^m[aV H$Um~amo~a g§`moJ nmdyZ A{dÐmì` KZ nXmW©

åhUOoM Adjon V`ma H$aVmo.

-
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· Oa amgm`{ZH$ {d{H«$ òV ^mJ KoUmao gd©M ^m[aV H$U {dÐmì` AgVrb Va

Adjon V`ma hmoUmaM Zmhr.

AdjonU {d{H«$ òMm Cn`moJ

EImXo {d{eï> _ybÐì` EImÚm ÐmdUm_Ü ò Amho H$s Zmhr Vo AdjonU {d{H«$ òZo emoYyZ

H$mT>Vm òVo. nmÊ`m_Ü ò boS> ({ego) Amho H$s Zmhr hogwÕm AdjonU {d{H«$ òZo emoYVm

òVo. VgoM `m {d{H«$ òZo g_wÐmÀ`m nmÊ`mnmgyZ _°¾o{e`_ doJio H$mT>Vm òVo. _mZdr

earam_Ü ò hmoUmar AË §̀V _hÎdmMr Aer A±Q>r~m°S>r-A±Q>rOoZ à{H«$`mgwÕm AdjonU

{d{H«$`mM AgVo.

g§̀ wJm_Ü ò Agboë`m YmVy§_wio V`ma hmoUmam Adjon a§JrV Agy eH$Vmo. `mMm

Cn`moJ agm`Zemóm_Ü ò g§̀ wJmVrb YmVyMo ApñVËd AmoiIÊ`mgmR>r hmoVmo.CXmhaUmW©

qPH$_wio nm§T>am Adjon V`ma hmoVmo, Va H$m°na_wio {Zim. Am`Z© (II)  _wio {hadm Va

Am`Z© (III)  _wio Ho$ear-Vn{H$ar Adjon V`ma hmoVmo.

g§̀ wJm_Ü ò AYmVy§Mo åhUOoM ŠbmoamB©S> (Cl-), ~«mo_mB©S> (Br-) Am{U Am`moS>mB©S>

(I-) Mo ApñVËd AdjonU {H«$ ò_wio AmoiIVm ̀ oVo. {gëda Zm`Q´>oQ> ~amo~a {d{H«$`m KS>dyZ

AmUë`mg ŠbmoamB©S> nm§T>am Adjon V`ma H$aVo, Va ~«mo_mB©S> H«$s_ a§JmMm Am{U Am`moS>rZ

{ndù`m a§JmMm Adjon V`ma H$aVo.

OmXþB© a§JrV IS>H$

emio_Ü ò {eH$boë`m `m AdjonU {d{H«$ òZo OmXþB© a§JrV IS>H$ ~ZdVm òVmV. `m

IS>H$m§nmgyZ N>moQ>ogo a§JrV CÚmZ ~ZdVm òB©b.

`mgmR>r bmJVrb OmXÿMo ISo> Am{U OmXÿMo ÐmdU. ho ISo> EImÚm H$mMoÀ`m

^m§S>çmÀ`m Vimer ngam`Mo Am{U Ë`mda OmXÿMo ÐmdU AmoVm`Mo. {Xdg^amV OmXþB©

ñV§̂  V`ma Pmbobo {XgVrb. ho IS>H$ EImÚm a§JrV CÚmZmgmaIo {XgVmV. Xþgè`m

{Xder H$mMoÀ`m ^m§S>çmVrb OmXÿMo ÐmdU AmoVyZ Úm`Mo Am{U ^m§S>çm_Ü`o nmUr

AmoVm`Mo. ho Pmbo V`ma OmXþB© a§JrV CÚmZ. Vw_Mr CËH§$R>m _r AmVm OmñV VmUV Zmhr.

ho H$go H$am`Mo Vo AmVm ~Ky.
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OmXÿMo ISo>

ho ISo> YmVy§À`m jmam§nmgyZ ~Zbobo AgVmV. gmoS>r`_ {g{bHo$Q> (Na
2
SiO

3
)
 
nmÊ`mV

{daKidyZ OmXÿMo ÐmdU V`ma Ho$bo OmVo. YmV§yÀ`m jmam§Mr gmoS>r`_ {g{bHo$Q>~amo~a

amgm`{ZH$ à{H«$`m hmoD$Z Ë`m Ë`m YmVyà_mUo d¡{eï`nyU© a§JmMo amgm`{ZH$ ñV§̂  V`ma

hmoVmV. ho IS>H$ / ñV§̂  åhUOo AdjonU {d{H«$ òZo V`ma Pmbobo A{dÐmì` nXmW©M

(Adjon) AgVmV. ho ñV^ gmYmaUnUo 4 B§Mmn ª̀V C§MrMo Agy eH$VmV.

H$mhr YmVy§Mo jma ghOJË`m ~mOmamV CnbãY AgVmV Va ~aoMgo emioVrb

amgm`{ZH$ à`moJemioVM {_iy eH$VmV. H$mhr jma Am{U Ë`mnmgyZ {_iUmao a§J

nwT>rbà_mUo.

nm§T>am - H°$pëe`_ ŠbmoamB©S> (bm±S´>r_Ü ò CnbãY AgVo.)

nm§T>am - boS> (II)  Zm`Q́>oQ>

Om§^im - _±JoZrO (II)  ŠbmoamB©S>

{Zim - H$m°na (II)  gë\o$Q>

(ho nmohÊ`mÀ`m VbmdmV eodmio à{V~§YH$ åhUyZ dmnabo OmVo.)

bmb - H$mo~mëQ> (II)  ŠbmoamB©S>

Jwbm~r - _±JoZrO (II)  ŠbmoamB©S>

Ho$ear - Am`Z© (III)  ŠbmoamB©S>

{ndim - Am`Z© (III)  ŠbmoamB©S>

{hadm - {ZHo$b (II)  Zm`Q́>oQ>

OmXÿMo ÐmdU (gmo{S>`_ {g{bHo$Q>Mo ÐmdU)

OmXÿMo ÐmdU V`ma H$aÊ`mgmR>r bmJUmao gm{hË`

1. {g{bH$m OobMo ISo> (6 J«m_) : {g{bH$m Oob qH$dm {g{bH$m BboŠQ´>m°{ZH$

dñVy§~amo~a, eyOÀ`m ~m°Šg_Ü ò N>moQ>çm nwS>r_Ü ò R>odbobo AgVo. AmÐ©Vm emofyZ

KoÊ`mMo H$m_ H$aVo.

2. gmo{S>`_ hm`S´>m°ŠgmBS> (4 Vo 8 J«m_) :  Só>ZoO ŠbrZa åhUyZ ho ghO

CnbãY AgVo.

3. nmUr (10 {_br)

ho ÐmdU V`ma H$aVmZm hmV_moOo KmbUo Amdí`H$ Amho H$maU gmo{S>`_
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hm`S´>m°ŠgmB©S>  VgoM V`ma hmoUmao gmo{S>`_ {g{bHo$Q> `m§_wio ËdMm ^mOy eH$Vo.

àW_ 4 Vo 8 J«m_ gmo{S>`_ hm`S´>m°ŠgmB©S> 10 {_br nmÊ`m~amo~a Ja_ H$am. Vo

{daKië`mZ§Va {g{bH$mMr ~marH$ Ho$bobr nyS> hiyhiy Ë`mV Kmbm. {_lU T>diV

Am{U Ja_ H$aV ahm. {g{bH$m {daKiV Zgob Va AmUIr WmoSo> nmUr Kmbm. nyU©

{daKië`mZ§Va gmo{S>`_ {g{bHo$Q>Mo ÐmdU V`ma hmoB©b.

a§JrV CÚmZ ~ZdÊ`mMr H¥$Vr

EH$ H$mMoMo _moR>o ^m§So> ¿`m. Ë`mÀ`m Vimer ~marH$ dmiy ngam. 100 {_br gmoS>r`_

{g{bHo$Q>Mo ÐmdU Am{U 400 {_br nmÊ`mMo {_lU H$ê$Z ^m§S>çm_Ü ò AmoVm. AmVm

OmXÿMo ISo> hiyhiy ̂ m§S>çmV Kmbm.

Oa OmXÿMo ISo> EH$X_ Am{U OmñV

à_mUmV KmVbo Va {_lU JTy>i

hmoB©b Am{U A{dÐmì` nXmW© bJoM

V`ma hmoB©b. amgm`{ZH$ {H«$`m

hiyhiy Pmë`mg IS>H$ ñV§̂  Mm§Jbo

V`ma hm oVmV.nyU© ñV§^ V`ma

Pmë`mda ^m§S>çmVrb ÐmdU hiyM

AmoVyZ KoD$Z Q>mHy$Z Úm Am{U Ë`mV

nmUr Kmbm. Pmbo emo{^d§V IS>H$

CÚmZ V`ma!

ho CÚmZ {H$VrVar AmR>dSo>

amhÿ eH$Vo. Ë`mVrb nmUr H$_r

Pmë`mg AmUIr Kmbm. `m

^m§S>çmV _mgo R>odÊ`mMm _moh hmoVmo.

nU Vgo H$aVm òV Zmhr. H$maU

YmVy§Mo jma _mem§gmR>r {dfmar R>ê$

eH$VmV. `m EodOr H¥${Ì_ ßbmpñQ>H$Mo _mgo `mV gmoS>Vm òVrb.

g§X ©̂ http://chemistry.about.com/od/growingcrystals/a/aa060704a.htm

coIH$ : S>m°. A°Z _mar hoë_oZñQ>mB©Z, ê$nm§Va : g§OrdZr Am\$io
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