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d̀f"k vfHk;kaf=dh esa ;qok 
& laHkkouk,a ,oa volj

cfYd LekVZ [ksrh lekèkkuksa dk ekXkZ Hkh 
ç'kLr djrs gSaA

2& laèkkj.kh; —f"k
i;kZoj.k pqukSfr;ksa dk lekèkku vkèkqfud 
—f"k ds fy, çkFkfedrk gSA —f"k 
vfHk;Urk lVhd flapkbZ] uohdj.kh; 
ÅtkZ ,dhdj.k vkSj vif'k"V çcaèku 
ç.kkfy;ksa tSlh laèkkj.kh; çFkkvksa ij dke 
djrs gSaA bl {ks= esa ços’k djus okys 
;qok vfèkd laèkkj.kh; vkSj i;kZoj.k ds 
vuqdwy [ksrh dh fof/k;ksa dh vksj uokpkj 
dks vkXks c<+k ldrs gSaA

3& oSfÜod [kk| lqj{kk
c<+rh oSfÜod vkcknh ds lkFk] [kk| 
lqj{kk lqfuf'pr djuk lokZsifj gSA —f"k 
vfHk;Urk mUur Qly çtuu] dq'ky 
flapkbZ rduhdksa vkSj tyok;q&LekVZ [ksrh 
çFkkvksa ds ekè;e ls [kk| mRiknu c<+kus 
esa ;ksXknku djrs gSaA —f"k bathfu;fjaXk 
esa ;qok [kk| deh dks nwj djds vkSj 

ikSf"Vd Hkkstu rd igq¡p esa lqèkkj djds 
lkFkZd çHkko Mky ldrs gSaA

4& m|ferk vkSj LVkVZvi
—f"k {ks= m|e'khy miØeksa ds fy, 
ifjiDo gSA —f"k vfHk;kfU=dh i`"BHkwfe 
okys ;qok —f"k&rduhd lekèkkuksa] tSls 
fd QkeZ v‚Vksses'ku] —f"k&çlaLdj.k 
rduhd ;k —f"k jkscksfVDl ij dsafær 
LVkVZvi LFkkfir dj ldrs gSaA ;s m|e 
u dsoy uokpkj dks c<+kok nsrs gSa] cfYd 
jkstXkkj Hkh mRiUu djrs gSa vkSj Xkzkeh.k 
vFkZO;oLFkkvksa dks lgkjk nsrs gSaA

5& vuqlaèkku vkSj f'k{kk
—f"k Kku dks vkXks c<+kus ds fy, çfrc) 
yksXkksa ds fy,] vuqlaèkku vkSj f'k{kk esa 
dfj;j oSKkfud [kkstksa vkSj 'kSf{kd 
dk;ZØeksa esa ;ksXknku djus ds volj 
çnku djrk gSA —f"k vfHk;Urk mHkjrh 
çkS|ksfXkfd;ksa] laèkkj.kh; çFkkvksa vkSj 
Qly lqèkkj rduhdksa ij 'kksèk djrs gSa] 

uokpkj vkSj f'k{kk ds ekè;e ls —f"k ds 
Hkfo"; dks vkdkj nsrs gSaA

pqukSfr;k¡ vkSj Hkfo"; dh fn’kk,¡
—f"k bathfu;fjaXk esa vk'kktud voljksa 
ds ckn Hkh] dbZ pqukSfr;ksa vkSj mHkjrs 
#>kuksa ij è;ku nsus vkSj vfHkuo 
lekèkkuksa dh vko';drk gS% 

1& tyok;q ifjorZu yphykiu
tyok;q ifjorZu —f"k mRikndrk ds fy, 
egRoiw.kZ ladV mRiUu djrk gS] ftlesa 
c<+rs rkieku] vfu;fer ekSle iSVuZ 
vkSj ikuh dh deh Qly dh mRiknu 
dks çHkkfor djrh gSA —f"k vfHk;Urk 
tyok;q&yphyh [ksrh tSls lw[kk&lfg".kq 
Qlysa] lVhd flapkbZ vkSj b"Vre ;kstuk 
ds fy, tyok;q e‚MfyaXk dh rduhd 
fodflr djus esa lgk;d gksrs gSaA

2& 'kgjh —f"k
tSls&tSls 'kgjhdj.k rst gksrk gS] 

foXkrs o"kksaZ esa] —f"k ds {ks= esa mYys[kuh; 
o`f) vkSj ifjorZu ns[kus dks feyh gS] 
tks rduhdh çXkfr vkSj uohu –f"Vdks.kksa  
}kjk çsfjr gSA bl fodkl dk ,d çeq[k 
igyw —f"k vfHk;kfU=dh dk mn; gS & 
,d ,slk vuq’kklu tks —f"k esa n{krk] 
fLFkjrk vkSj mRikndrk c<+kus ds fy, 
vfHk;kfU=dh fl}karksa dks —f"k çFkkvksa 
ds lkFk tksM+rk gSA tSls&tSls —f"k dk 
foLrkj vkSj fodkl tkjh gS] dq'ky —f"k 
vfHk;Urkvksasa dh ek¡Xk c<+ jgh gS] tks bl 
Xkfr'khy {ks= esa ços’k djus okys ;qokvksa 
ds fy, vk'kktud vkthfodk ds volj 
çLrqr dj jgh gSA

—f"k dk fodkl
—f"k lglzkfCn;ksa ls ,d ekSfyd ekuoh; 
ç;kl jgk gS] tks fuokZg [ksrh ls 
fodflr gksdj çkS|ksfXkdh vkSj foKku  
}kjk lapkfyr ,d ifj"—r m|ksXk cu 
Xk;k gSA e'khuhdj.k] jklk;fud buiqV 
vkSj vkuqoaf'kd lq/kkjksa dks viukus ls 
—f"k mRiknu esa mYys[kuh; o`f) gqbZ 
gS] ftlls fdlku de Hkwfe ij vf/kd 
Hkkstu dk mRiknu djus esa l{ke gq, gSaA 
gkyk¡fd] bu çXkfr;ksa us i;kZoj.k {kj.k] 
lalk/kuksa dh deh vkSj [kk| lqj{kk laca/kh 
fparkvksa tSlh pqukSfr;k¡ Hkh çLrqr dh gSaA

—f"k vfHk;kfU=dh dh Hkwfedk
—f"k vfHk;kfU=dh —f"k foKku ds lkFk 

vfHk;kfU=dh fl}karksa dks ,dh—r djrh gS 
rkfd [ksrh vkSj [kk| mRiknu esa mi;ksXk 
dh tkus okyh ç.kkfy;ksa] çfØ;kvksa vkSj 
midj.kksa dks fMtkbu] fodflr vkSj 
vuqdwfyr fd;k tk ldsA ;g var%fo"k; 
{ks= e'khujh fMtkbu] flapkbZ ç.kkyh] 
lVhd [ksrh rduhd] uohdj.kh; ÅtkZ 
vuqç;ksXk vkSj —f"k vif'k"V çca/ku lfgr 
dbZ rjg dh fof'k"Vrkvksa dks lfEefyr 
djrh gSA

—f"k esa vfHk;kfU=dh lek/kkuksa ds 
vuqç;ksXk us m|ksXk esa Økafr yk nh gS%

n n{krk esa o`f)% —f"k vfHk;Urk 
,slh rduhdsa fodflr djrs gSa tks 
[ksrh ds lapkyu dks lqO;ofLFkrSa] Je 
vko';drkvksa dks de vkSj mRikndrk esa 
lq/kkj djrh gSaA

n fLFkjrk dks c<+kuk% lalk/ku mi;ksXk 
dks vuqdwfyr djds vkSj i;kZoj.kh; 
çHkko dks de djds] —f"k vfHk;kfU=dh 
fVdkÅ [ksrh çFkkvksa dks c<+kok nsrh gSA

n lVhdrk esa lq/kkj% thih,l&funsZf'kr 
e'khujh vkSj Mªksu tSls bathfu;fjaXk 
uokpkjksa }kjk l{ke lVhd —f"k] fdlkuksa 
dks tgk¡ vko';drk gks ogk¡ buiqV yXkkus 
dh vuqefr nsrh gS] ftlls vif'k"V de 
gksrk gS vkSj mRiknu dk vuqdwyu gksrk 
gSA

—f"k vfHk;kfU=dh esa ;qokvksa ds 

fy, volj
—f"k dk fodflr ifj–'; —f"k 
vfHk;kfU=dh esa #fp j[kus okys ;qokvksa 
ds fy, jksekapd volj çLrqr djrk 
gSA ;gka dqN çeq[k {ks= fn, Xk, gSa tgk¡ 
;qok ;ksXknku ns ldrs gSa vkSj vkXks c<+ 
ldrs gSa%

1& rduhdh uokpkj
fMftVy Økafr us —f"k dks ,d mPp 
rduhd m|ksXk esa cny fn;k gSA —f"k 
vfHk;Urk Lok;Ùk e'khujh] lsalj usVodZ 
vkSj MsVk ,ukfyfVDl IysVQ+‚eZ tSlh 
vR;kèkqfud rduhdksa dks fodflr djus 
esa egRoiw.kZ Hkwfedk fuHkkrs gSaA ;s uokpkj 
u dsoy —f"k n{krk esa lqèkkj djrs gSa 

MkW‚ nÙkk=s; dne 
vkbZlh,vkj & fljdkWV] eqacbZ
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LFkkuh; [kk| ek¡Xkksa dks LFkk;h :i ls 
iwjk djus ds fy, 'kgjh —f"k esa #fp 
c<+ jgh gSA —f"k vfHk;Urk ÅèokZèkj [ksrh 
ç.kkyh] Nr ij cXkhps vkSj gkbMªksiksfud 
lsVvi fMtkbu djds ;ksXknku nsrs gSa] 
tks 'kgjh okrkoj.k esa [kk| mRiknu dks 
l{ke djrs gSa] ifjogu ykXkr vkSj dkcZu 
QqVfçaV dks de djrs gSaA

3- MsVk ,ukfyfVDl vkSj 

vkfVZfQf’k;y baVsfytsal
—f"k esa MsVk ,ukfyfVDl vkSj 
vkfVZfQf'k;y baVsfytsal ¼,vkbZ½ dk 
,dhdj.k fu.kZ; ysus dh çfØ;kvksa 
dks cny jgk gSA —f"k vfHk;Urk —f"k 
MsVk dk fo'ys"k.k djus] jksi.k 'ksMîwy 
dks vuqdwfyr djus vkSj Qly dh 
mRiknu dh Hkfo";ok.kh djus ds fy, 
,vkbZ ,YXkksfjne dk ykHk mBkrs gSaA ;g 
MsVk&lapkfyr –f"Vdks.k lVhd —f"k dks 
c<+krk gS vkSj fdlkuksa dks lwfpr çcaèku 
fodYi cukus esa l{ke cukrk gSA

4- [kk| lqj{kk vkSj Xkq.koÙkk 

vkÜoklu
[kk| lqj{kk vkSj Xkq.koÙkk lqfuf'pr djuk 
lkoZtfud LokLF; ds fy, lokZsifj gSA 

—f"k vfHk;Urk [kk| çlaLdj.k] HkaMkj.k 
vkSj forj.k ds fy, ,slh rduhdsa 
fodflr djrs gSa tks dM+s lqj{kk ekudksa 
dk vuqikyu djrh gSaA os [kk| gkfu 
dks de djus vkSj iks"k.k ewY; esa lqèkkj 
djus ds fy, dVkbZ ds ckn dh gSaMfyaXk 
ç.kkfy;ksa ij Hkh dke djrs gSaA

5- tSo çkS|ksfXkdh vkSj 

vkuqoaf'kd vfHk;kfU=dh
tSo çkS|ksfXkdh esa çXkfr Qly ds  
y{k.kksa dks c<+kus vkSj jksXk çfrjksèkh 
fdLeksa dks fodflr djus ds volj 
çnku djrh gSA —f"k vfHk;Urk Qly ds 
yphysiu vkSj iks"k.k lkeXkzh dks csgrj 
cukus ds fy, CRISPR & Cas9 tSlh 
thu&laiknu rduhdksa dks ykXkw djus 
ds fy, thofoKkuh vkSj vkuqoaf'kdhfonksa 
ds lkFk lg;ksXk djrs gSa] ftlls oSfÜod 
[kk| lqj{kk esa ;ksXknku feyrk gSA

f'k{kk vkSj dkS'ky fodkl
—f"k vfHk;kfU=dh esa lQy gksus ds fy,] 
;qokvksa dks —f"k foKku esa fo'ks"k çf'k{k.k 
ds lkFk STEM ¼foKku] çkS|ksfXkdh] 
bathfu;fjaXk vkSj Xkf.kr½ fo"k;ksa esa ,d 
etcwr vkèkkj dh vko';drk gksrh gSA 

'kSf{kd laLFkku vkSj m|ksXk fgrèkkjd 
çklafXkd ikBîØe] baVuZf'ki vkSj 
O;kogkfjd vuqHko çnku djds çfrHkk dks 
c<+kok nsus esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

vkdka{kh —f"k vfHk;Urkvksa ds fy, çeq[k 
dkS'ky {ks= gSa%

n e'khujh vkSj midj.k fMtkbu ds 
fy, daI;wVj ,MsM fMt+kbu ¼lh,Mh½ 
l‚¶+Vos;j esa n{krkA

n —f"k esa ykXkw lsalj] Lopkyu vkSj 
jkscksfVDl dk KkuA

n e`nk foKku] ikni tho foKku vkSj 
Qly çcaèku dh le>A

n lkaf[;dh; fofèk;ksa vkSj e'khu yfuZaXk 
dk mi;ksXk djds MsVk dk fo'ys"k.k djus 
dh {kerkA

n var%fo"k; lg;ksXk ds fy, etcwr 
lapkj vkSj VheodZ dkS'kyA

lg;ksXkh igy vkSj oSfÜod 

çHkko
uokpkj dks c<+kok nsus vkSj tfVy —f"k 
pqukSfr;ksa dk lekèkku djus ds fy, 
fgrèkkjdksa ds chp lg;ksXk egRoiw.kZ gSA 
—f"k vfHk;kfU=dh esa ;qok Kku lk>kdj.k] 
vuqlaèkku lk>snkjh vkSj çkS|ksfXkdh 
gLrkarj.k dks c<+kok nsus okyh lg;ksXkh 
igyksa esa HkkXk ys ldrs gSaA varjkZ"Vªh; 
laXkBu] vuqlaèkku laLFkku vkSj futh {ks= 
dh laLFkk]¡ çk;% ,sls lekèkku fodflr 
djus vkSj ykXkw djus ds fy, lg;ksXk 
djrh gSa tks nqfu;k Hkj ds fdlkuksa dks 
ykHkkfUor djrs gSaA

1& lkoZtfud&futh HkkXkhnkjh
lkoZtfud&futh HkkXkhnkjh vuqlaèkku 
laLFkkuksa vkSj futh daifu;ksa ls Xkzkeh.k 
{ks=ksa esa fdlkuksa dks çkS|ksfXkdh vkSj 
fo'ks"kKrk ds gLrkarj.k dh lqfoèkk çnku 
djrh gSA ;s lg;ksXk uohu çFkkvksa vkSj 
çkS|ksfXkfd;ksa dks viukus dk leFkZu djrs 
gSa] ftlls fdlkuksa dks mRikndrk vkSj 
vk; ds Lrj esa lqèkkj djus ds fy, 

l'kä cuk;k tkrk gSA

2& {kerk fuekZ.k vkSj çf'k{k.k 

dk;ZØe
{kerk fuekZ.k vkSj çf'k{k.k dk;ZØeksa esa 
fuos’k ;qokvksa dks —f"k vfHk;kfU=dh esa 
lQy gksus ds fy, vko';d dkS'ky vkSj 
Kku ls ySl djrk gSA foÜofo|ky;] XkSj 
ljdkjh laXkBu vkSj ljdkjh ,tsafl;k¡ 
tSls laXkBu dk;Z'kkyk,¡] lsfeukj vkSj 
çek.ku çnku djrs gSa tks rduhdh 
n{krkvksa dks c<+krs gSa vkSj —f"k esa 
m|e'khyrk dks c<+kok nsrs gSaA

3& bukssos'ku gc vkSj 

buD;wcsVj
bukssos'ku gc vkSj buD;wcsVj ;qokvksa dks 
—f"k rduhdksa dks fodflr djus vkSj 
mudk ijh{k.k djus ds fy, eap çnku 
djrs gSaA ;s gc esaVjf'ki] QafMaXk ds 
volj vkSj fo'ks"k lqfoèkkvksa rd igq¡p 
çnku djrs gSa] ftlls —f"k bathfu;fjaXk 
esa m|e'khyrk vkSj uokpkj dh laL—fr 
dks c<+kok feyrk gSA

4& varjkZ"Vªh; fodkl 

ifj;kstuk,¡ 
varjkZ"Vªh; fodkl ifj;kstuk,¡  
fodkl'khy ns'kksa esa —f"k mRikndrk 
vkSj [kk| lqj{kk esa lqèkkj ykus ij è;ku 
dsafær djrh gSaA —f"k bathfu;fjaXk esa 
;qok LFkkuh; lanHkksZa ds vuq:i mi;qä 
rduhdksa vkSj fVdkÅ —f"k i)fr;ksa 
dks fMt+kbu djds bu ifj;kstukvksa esa 
;ksXknku ns ldrs gSaA 

uhfr i{kleFkZu vkSj lrr 

fodkl y{;
uhfr odkyr esa ;qokvksa dh HkkXkhnkjh 
lrr —f"k dks c<+kok nsus vkSj oSfÜod 
fodkl y{;ksa dks çkIr djus ds fy, 
vko';d gSA —f"k vfHk;Urk ,slh uhfr;ksa 
dh odkyr dj ldrs gSa tks lrr 
çFkkvksa dks çksRlkfgr djsa] NksVs fdlkuksa 

dk leFkZu djsa vkSj —f"k vuqlaèkku vkSj 
uokpkj esa fuos’k dks c<+kok nsaA

la;qä jk"Vª lrr fodkl y{; ¼,lMhth½] 
fo'ks"k :i ls y{; 2 ¼'kwU; Hkw[k½ vkSj 
y{; 9 ¼m|ksXk] uokpkj vkSj vk/kkjHkwr 
<k¡pk½] oSfÜod [kk| lqj{kk vkSj lrr 
fodkl dks çkIr djus esa —f"k bathfu;fjaXk 
ds egRo dks js[kkafdr djrs gSaA ,lMhth 
igyksa esa ;qokvksa dh HkkXkhnkjh ,d vfèkd 
U;k;laXkr vkSj yphys —f"k {ks= dh vksj 
çXkfr dks c<+kok nsrh gSA

fu”d”kZ
—f"k vfHk;kfU=dh dk {ks= fujarj 
fodkl vkSj uokpkj ds fy, rS;kj gS 
D;ksafd oSfÜod pqukSfr;ksa ds fy, lrr 
vkSj dq'ky [kk| mRiknu ç.kkfy;ksa dh 
vko';drk gSA çkS|ksfXkdh] fLFkjrk vkSj 
nqfu;k dks f[kykus ds fy, çfrc) ;qok 
—f"k vfHk;kfU=dh esa iqjL—r dfj;j ik 
ldrs gSa] tgk¡ os vkt —f"k ds lkeus 
vkus okys ncko okys fo"k;ksasa ls fuiVus ds 
fy, vius dkS'ky dk mi;ksXk dj ldrs 
gSaA var% fo"k; –f"Vdks.kksa dks viukdj] 
çkS|ksfXkdh dk ykHk mBkdj vkSj fLFkjrk 
dks çkFkfedrk nsdj] ;qok is'ksoj —f"k ds 
fy, ,d yphys vkSj le`) Hkfo"; dks 
vkdkj nsus esa ;ksXknku ns ldrs gSa & 
tks i;kZoj.k ds çfr tkXk:d] rduhdh 
:i ls mUur vkSj lkekftd :i ls 
çHkko'kkyh gksA —f"k dk fodkl vkSj 
fVdkÅ [kk| mRiknu dh c<+rh ek¡Xk —f"k 
vfHk;kfU=dh esa ;qokvksa ds fy, voljksa 

dk [ktkuk çLrqr djrh gSA rduhdh 
çXkfr dk ykHk mBkdj vkSj var%fo"k;  
–f"Vdks.kksa dks viukdj] ;qok is'ksoj 
[ksrh ds Hkfo"; dks vkdkj nsus esa  
egRoiw.kZ Hkwfedk fuHkk ldrs gSaA 
jkscksV gkoZsLVj fMtkbu djus ls ysdj 
tyok;q&yphyh Qlysa fodflr djus 
rd] —f"k vfHk;kfU=dh ,d fofoèk vkSj 
çHkko'kkyh dfj;j iFk çnku djrh gS tks 
nqfu;k dks LFkk;h :i ls f[kykus esa cnyko 
ykus dk opu nsrh gSA tSlk fd ge ,d 
,sls Hkfo"; dh vksj ns[krs gSa tgk¡ —f"k 
uokpkj ls feyrh gS] —f"k bathfu;fjaXk esa 
;qokvksa dh Hkwfedk igys ls dgha vfèkd 
egRoiw.kZ gks tkrh gSA çkS|ksfXkdh] fLFkjrk 
vkSj oSfÜod pqukSfr;ksa dk vfHklj.k —f"k 
vfHk;kfU=dh esa ;qokvksa ds fy, lkFkZd 
çHkko Mkyus ds vHkwriwoZ volj çLrqr 
djrk gSA uokpkj dks viukdj] fofHkUu 
fo"k;ksa esa lg;ksXk djds vkSj uhfr 
ifjorZu dh i{kleFkZu djds] ;qok is'ksoj 
vfèkd fVdkÅ vkSj lekos'kh —f"k {ks= ds 
fuekZ.k esa ;ksXknku ns ldrs gSaA tSls&tSls 
tulkaf[;dh; cnykoksa] i;kZoj.kh; 
nckoksa vkSj rduhdh çXkfr ds tokc esa 
—f"k dk fodkl tkjh gS] blds Hkfo"; dks 
vkdkj nsus esa ;qokvksa dh Hkwfedk yXkkrkj  
egRoiw.kZ gksrh tk jgh gSA uokpkj] fLFkjrk 
vkSj lkekftd mÙkjnkf;Ro ds çfr  
çfrc)rk ds lkFk] —f"k vfHk;Urkvksa dh 
vXkyh ih<+h ifjorZudkjh cnyko yk 
ldrh gS vkSj vkus okyh ihf<+;ksa ds fy, 
vfèkd [kk|&lqjf{kr nqfu;k cuk ldrh 
gSA


