
RxecÖhyw³ 1 

gƒj eBGqi AwZwiÚ Ask 
PZy`Æk AaÅvq : RxecÉhywÚ 

 
cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi 

  
 

cÉk²1  iwngvi LvgvGi ‰KwU weij cÉRvwZi cvg MvQ AvGQ ˆhwU 

‰Lb Avi dzj I dj w`GœQbv| ZvQvov Zuvi LvgvGii ài‚-QvMGji 

e†w«¬I eÅvnZ nGœQ| ‰Kw`b wUwfGZ K‡wl mÁ·wKÆZ AbyÓ¤vGb ˆm 

ˆ`LGjv eskMwZ eÕ§i cÉhywÚMZ cwieZÆGbi gvaÅGg mgmÅv mgvavb 

Kiv hvq|  wkLbdj-2 I 5 [Xv. ˆev. 2016] 

K.  weeZÆb Kx? 1 

L.  cÉvK‡wZK wbeÆvPb eÅvLÅv KGiv|  2 

M.  iwngvi LvgvGii Dw«¿`wUGK ˆKvb RxecÉhywÚi gvaÅGg 

wejywµ¦i nvZ ˆ^GK iÞv Kiv mÁ¿e? eÅvLÅv KGiv | 3 

N.  DóxcGK ˆkGlvÚ mgmÅvwU mgvavGb ˆKvb cÉhywÚGK BswMZ 

KGiGQ? weGkÏlY KGiv |                      4 

1 bs cÉGk²i Dîi 

K  hyGMi cwieZÆGbi mvG^ mvG^ cwiewZÆZ cwiGeGk RxGei wUGK 

^vKvi RbÅ ˆUKmB AwfGhvRb cÉwKÌqvB nGjv weeZÆb| 

L  Rxeb-msMÉvGg ˆmme cÉvYxB mvdjÅ jvf KGi hvG`i kvixwiK 

MVb ‰es AfÅvm cÉK‡wZGZ ˆeuGP ^vKvi cÉGqvRGb cwiewZÆZ nGZ 

^vGK| Zviv cwieZÆbkxjZvq `ÞZvi cwiPq w`Gq AwfGhvwRZ 

àYàGjv esk ciÁ·ivq mçvwiZ KGi ˆeuGP ^vKvi cÉwZGhvwMZvq 

Rqx nq| AbÅw`GK hviv ‰ aiGbi ˆUKmB AwfGhvRGb Ask wbGZ 

cvGi bv, ZvG`i wejywµ¦ NGU| cÉK‡wZGZ wUGK ^vKvi ‰ wbeÆvPbB 

“cÉvK‡wZK wbeÆvPb” bvGg cwiwPZ| WviDBGbi gGZ, cÉvK‡wZK 

wbeÆvPGbi gvaÅGgB bZzb cÉRvwZi m†wÓ¡ nq| 

M  DóxcGK DwÍÏwLZ iwngvi LvgvGii Dw«¿`wU nGjv cvg Dw«¿`| ‰ 

Dw«¿`wUGZ eZÆgvGb dzj I dj bv nIqvq exR m†wÓ¡ e®¬ nGq AvGQ| 

eskweÕ¦vi ˆ^Gg hvIqvq Dw«¿`wU wejywµ¦i w`GK ‰wMGq hvGœQ| ‰ 

AeÕ©vq cvg Dw«¿`wUGK wejywµ¦i nvZ ˆ^GK iÞvi ‰Kgvò Dcvq 

nGjv wUmyÅKvjPvi cÉhywÚ| wUmyÅKvjPvi cÉhywÚi ˆÞGò Kvw›LZ 

Dw«¿G`i wefvRbÞg wUmyÅ, ˆhgb KvGíi kxlÆvMÉ, gƒGji AMÉfvM 

BZÅvw` ‰ÝµÏÅv´Ÿ wnGmGe wbeÆvPb Kiv nq| ‰ici ‰ÝµÏÅv´ŸàGjvGK 

RxevYygyÚ Avev` gvaÅGg Õ©vcb Kiv nq| KGqK mµ¦vGni gGaÅ ‰ 

‰ÝµÏÅv´Ÿ ˆ^GK KÅvjvm ev AYyPviv ŠZwi nGZ ˆ`Lv hvq| cieZÆxGZ 

AYyPvivàGjv gƒj Drcv`bKvix Avev` gvaÅGg Õ©vbv¯¦i Kiv nq| gƒj 

ŠZwi nIqvi ci PvivàGjv ˆUÕ¡wUDe ev KuvGPi cvò ˆ^GK mhGð 

ˆei KGi cvwbGZ ayGq UGei gvwUGZ jvMvGbv nq| ‰fvGe 

wUmyÅKvjPvGii gvaÅGg Dw«¿G`i ˆhGKvGbv wefvRbÞg wUmyÅ ˆ^GK 

gvZ‡ Dw«¿G`i Abyi…c Pviv ŠZwi Kiv mÁ¿e| myZivs, iwngvi LvgvGii 

cvg Dw«¿`wUi gƒGji AMÉfvM ‰ÝµÏÅv´Ÿ wnGmGe msMÉn KGi ewYÆZ 

wUmyÅKvjPvi c«¬wZGZ Pviv ŠZwii gvaÅGg Dw«¿`wUGK wejywµ¦i nvZ 

ˆ^GK iÞv Kiv mÁ¿e| 

N  DóxcGKi ˆkGlvÚ mgmÅvwU wQGjv iwngvi LvgvGii Mi‚-QvMGji 

e†w«¬ eÅvnZ nIqv| ‰Kw`b iwngv ‰KwU wUwf, AbyÓ¤vGb ˆ`LGZ 

ˆcGjv eskMwZ eÕ§i cÉhywÚMZ cwieZÆGbi gvaÅGg ‰ mgmÅv mgvavb 

Kiv mÁ¿e| A^Ævr, ˆkGlvÚ ‰ mgmÅvwU mgvavGb cÉK‡ZcGÞ 

wiKwÁ¼Gb´Ÿ DNA cÉhywÚGK BwãZ Kiv nGqGQ| wiKwÁ¼Gb´Ÿ DNA 

cÉhywÚi gvaÅGg RxeG`Gn Kvw›LZ wRbGK Õ©vbv¯¦i Kiv mÁ¿e| 

‰GÞGò RxGei `Ë‚Z e†w«¬i RbÅ `vqx niGgvGbi wRb Zvi Mi‚-

QvMGji eskaiG`i ˆ`Gn Õ©vbv¯¦i KGi cybivq ZvG`i e†w«¬ NUvGbv 

mÁ¿e| wiKwÁ¼Gb´Ÿ DNA cÉhywÚi ˆÞGò wbGPi avc AbymvGi Kvw›LZ 

wRb Õ©vbv¯¦i Kiv nq| 

1g avc  :  Kvw›LZ DNA I evnK DNA wbeÆvPb KiGZ nq| 

2q avc  :  Dfq DNA-i wbw`ÆÓ¡ Õ©vb KvUvi RbÅ ‘ˆiwÕ¡ÈKkb 

‰bRvBg’ eÅenvi KiGZ nq| 

3q avc  :  Kvw›LZ DNA ˆ^GK e†w«¬i RbÅ `vqx wRb mgw ¼̄Z 

KwZÆZ Ask, evnK DNA-i KwZÆZ AsGki mGã ˆRvov 

jvMvGbvi RbÅ ‘jvBGMR ‰bRvBg’ ˆhvM KGi cÉZÅvwkZ 

wiKwÁ¼Gb´Ÿ DNA ŠZwi Kiv nq| 

cieZÆxGZ ‰B wiKwÁ¼Gb´Ÿ DNA iwngvi LvgvGii Mi‚-QvMGji wWÁ¼vYy 

ˆKvGl Õ©vbv¯¦i KGi ˆKÑvwbs ‰i gvaÅGg ˆh mKj evœPv cvIqv hvGe 

ZvG`i e†w«¬ `Ë‚Z NUGe| myZivs, ‰ AvGjvPbv ˆ^GK Õ·Ó¡fvGe ˆevSv 

hvq ˆh, DóxcGKi ˆkGlvÚ mgmÅvwU mgvavGb BwãZ Kiv cÉhywÚwU 

wQGjv wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| 

cÉk²2  Zvwgg mvGne `Ë‚Z Pviv Drcv`Gbi RbÅ exR ‰i cwieGZÆ 

Dw«¿G`i cvk¼ÆgyKzj eÅenvi KGib| ‰ici wZwb bZzb PvivMvGQ ˆKvl 

ˆKG± Ềi wRb KYvi cwieZÆb NwUGq bZzb ŠewkÓ¡ÅmÁ·®² Pviv ŠZwiGZ 

mdj nb| wkLbdj-2 I 9 [w`. ˆev. 2016] 

K. wf®²evmx Dw«¿` Kx? 1 

L. dzGji AZÅvekÅKxq Õ¦eK ejGZ Kx ˆevSvq?  2 

M. Zvwgg mvGnGei Pviv Drcv`b c«¬wZ eÅvLÅv KGiv|  3 

N. RxGei àYMZgvb D®²qGY w«¼Zxq cÉhywÚi eÅenvi Kx aiGbi 

mydj eGq AvbGe eGj Zzwg gGb Ki? hywÚmn weGkÏlY    

KGiv|  4 

2 bs cÉGk²i Dîi 

K  ˆh mKj Dw«¿G` ˆKejgvò cys dzj ev Õ¨x dzj m†wÓ¡ nGq ^vGK, 

ˆm mKj Dw«¿`B nGjv wf®²evmx Dw«¿̀ | 

L  ‰KwU dzGji wewf®² Õ¦eGKi gGaÅ cysÕ¦eK I ṎxÕ¦eKGK ejv nq 

AZÅvekÅKxq Õ¦eK| Dw«¿G`i wbGlK wKÌqvq ‰ `y’wU Õ¦eK àiyZ½cƒYÆ| 

cysÕ¦eGK civMGiYy ^vGK, hv cieZÆxGZ cysRbb ˆKvl Drc®² KGi| 



2 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

Aciw`GK Õ¨xÕ¦eGK wWÁ¼K ^vGK hv Ṏx Rbb ˆKvl ŠZwi KGi| 

civMvqGbi ci cysRbb ˆKvl I Õ¨x Rbb ˆKvl wgwjZ nGq RvBGMvU 

ŠZwi KGi| RvBGMvU Z^v wbwlÚ wWÁ¼K exGR cwiYZ nq, hv 

cieZÆxGZ cÉRvwZi avivevwnKZv iÞv KGi| ‰ KviGYB ‰ ỳ’wU 

Õ¦eKGK dzGji AZÅvekÅKxq Õ¦eK ejv nq| 

M  Zvwgg mvGne wUmyÅKvjPvi c«¬wZGZB Pviv Drcv`b KGiwQGjb 

ˆKbbv exGRi cwieGZÆ Dw«¿G`i cvk¼ÆgyKzj eÅenvi KGi jÅveGiUwiGZ 

Pviv Drcv`b c«¬wZB nGjv wUmyÅKvjPvi| wbGP Zvwgg mvGnGei Pviv 

Drcv`b c«¬wZ A^Ævr wUmyÅKvjPvi eÅvLÅv Kiv nGjv 

i. ÷i‚GZ D®²Z àYmÁ·®² ˆivMgyÚ Dw«¿`GK ‰ÝµÏvG´Ÿi RbÅ 

wbeÆvPb Kiv nq| 

ii. Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, 

dvBGUvniGgvb, myGKÌvR I AÅvMvi cÉf‡wZ mwVK gvòvq wgwkGq 

Avev` gvaÅg ŠZwi Kiv nq| 

iii. AGUvGKÑf KGi RxevYygyÚ Kivi ci Avev` gvaÅGg 

‰ÝµÏv´ŸàGjvGK Õ©vcb Kiv nq| cGi wbqw¯¨Z cwiGeGk 

Avev` gvaÅGg Õ©vwcZ wUmyÅi evi evi wefvRGbi gvaÅGg 

KÅvjvm ev AYyPviv Drc®² nq| 

iv. gƒj Drcv`Gbi jGÞÅ wbw`ÆÓ¡ DœPZv jvGfi ci weUcàGjvGK 

ˆKGU gƒj Drcv`bKvix Avev` gvaÅGg Õ©vcb Kiv nq| 

v. meGkGl gƒj ŠZwi nIqvi ci PvivàGjvGK gvwU fivcvGò 

Õ©vbv¯¦i Kiv nq| cieZÆxGZ ‰àGjvGK jÅveGiUwii evBGii 

cwiGeGk Lvc LvIqvGbv nq ‰es ‰K chÆvGq cÉvK‡wZK 

cwiGeGki gvwUGZ jvMvGbv nq| 

wUmyÅ KvjPvGii ‰ mKj avcàGjv AbymiGbi gvaÅGgB Zvwgg mvGne 

cvk¼ÆgyKzj eÅenvi KGi Pviv Drcv`b KGiwQGjb| 

N  Zvwgg mvGne w«¼Zxq cÉhywÚi ˆÞGò ˆKvlGKG±`Êi wRb KYvi 

cwieZÆb NwUGq bZzb ŠewkÓ¡ÅmÁ·®² Pviv ŠZwiGZ mdj nGqwQGjb| 

wRb KYv ˆKvGli DNA-ˆZ AeÕ©vb KGi| myZivs w«¼Zxq cÉhywÚwU 

cÉK‡ZcGÞ wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| ‰wU eÅenvi KGi Avgiv wewf®² 

aiGbi mydj ˆcGZ cvwi| wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGg AwaK 

djbkxj, KxUcZã cÉwZGivax, AvMvQvbvkK mwnúz BZÅvw` D®²Z 

ŠewkGÓ¡Åi Dw«¿` ŠZwi Kiv mÁ¿e| ‰ cÉhywÚi gvaÅGg DNA chÆvGq 

A^Ævr wRb KYvi cwieZÆb NwUGq dmGji cywÓ¡gvGbi D®²qb NUvGbv 

nGqGQ| ˆhgb- ‰ cÉhywÚi gvaÅGg wfUvwgb-‰ ‰es AvqiY mg†«¬ 

‘mycvi ivBm’ D«¿vweZ nGqGQ| Avevi Mi‚i `yGa ˆcÉvwUGbi cwigvb 

e†w«¬i RbÅ Protein C wPwKrmv ˆÞGòI ‰wU eÅen†Z nq| wiKwÁ¼Gb´Ÿ 

DNA cÉhywÚGZ wRb Õ©vbv¯¦Gii gvaÅGg CÕ¡ ˆ^GK ˆncvUvBwUm-we 

fvBivGmi wUKv (B´ŸviGdib) ŠZwi Kiv nGqGQ| gvbyGli WvqvGewUm 

ˆivGMi wPwKrmvq ˆh Bbmywjb eÅen†Z nq ZvI AvR ‰ cÉhywÚ 

eÅenvGi E. coli ˆ^GK evwYwRÅKfvGe ŠZwi nGœQ| ÷ay ZvB bq grmÅ 

D®²qGbI wRb Õ©vbv¯¦Gii gvaÅGg gvGQi AvKvi cÉvq 60 fvM e†w«¬ 

Kiv mÁ¿e nGqGQ, hv AvgvG`i AvwgGli Pvwn`v ˆgUvGZ weGklfvGe 

mÞg| ZvB, Avwg gGb Kwi, RxGei àYMZgvb D®²qGb w«¼Zxq 

cÉhywÚi eÅenvi kmÅ D®²qGb, cÉvYx I grmÅ D®²qGb ‰es 

wPwKrmvGÞGò wecyj cwigvb mydj eGq AvbGe| 

cÉk²3  Rvgvj mvGne ‰KRb RxecÉhywÚwe`| wZwb Dw«¿G`i ˆh 

ˆKvGbv AãweGkl eÅenvi KGi H Dw«¿G`i AmsLÅ PvivMvQ Drcv`b 

KiGZ cvGib| ‰Qvov wZwb Kvw›ÞZ ŠewkGÓ¡Åi bZzb cÉRvwZi Dw«¿` 

m†wÓ¡i DGóGkÅ DNA ‰i cwieZÆb A^ev msGhvRb KGi ^vGKb| ‰ 

c«¬wZ `ywU eZÆgvGb LyeB RbwcÉq ‰es A^Æ‹bwZK D®²qGb ài‚Z½cƒYÆ 

f„wgKv cvjb KiGQ|  wkLbdj-2 I 9 [wm. ˆev. 2016] 

K. weGqvRK Kx? 1 

L. wgDPzqvwjRg ejGZ Kx ˆevS? 2 

M. DóxcGK ewYÆZ cÉ^g c«¬wZwUi avcmgƒn wPGòi gvaÅGg 

DcÕ©vcb KGiv| 3 

N. Rvgvj mvGnGei eÅen†Z ˆkGlvÚ c«¬wZwU A Æ̂‹bwZK 

D®²qGb ài‚Z½cƒYÆ f„wgKv cvjb KGi hywÚ `vI|  4 

3 bs cÉGk²i Dîi 

K  ciGfvRx ev g†ZRxex ˆh mKj AYyRxe RxGei g†ZG`n ˆ^GK 

weGkvlGYi gvaÅGg Lv`Å MÉnY KGi ‰es g†ZG`nGK weGqvwRZ KGi 

mij ˆhŒGM cwiYZ KGi ˆm mKj AYyRxeB nGjv weGqvRK| 

L  ˆh Av¯¦tmÁ·GKÆ cviÕ·wiK mnveÕ©vGb ỳ’wU Rxe ‰GK AbÅGK 

mnvqZv KGi ‰es `y’RGbB DcK‡Z nq ˆmB Av¯¦tmÁ·KÆB nGjv 

wgDPzqvwjRg| wgDPzqvwjRGg ˆKvGbv RxGei ÞwZi ˆKvGbv Avkâv 

^vGK bv| ˆhgb: jvBGKb| ‰LvGb Škevj mvGjvKmsGkÏlGYi gvaÅGg 

Lv`Å ŠZwi KGi ‰es QòvK ŠkevjGK evmÕ©vb cÉ`vbmn evqy ˆ^GK 

RjxqevÓ· msMÉn I DfGqi eÅenvGii RbÅ LwbR jeY msMÉn KGi| 

M  DóxcGK BwãZ Kiv cÉ^g c«¬wZwU nGjv- wUmyÅKvjPvi| wbGP 

wUmyÅKvjPvi c«¬wZwUi avcmgƒn wPGòi gvaÅGg DcÕ©vcb Kiv 

nGjv 

 
wPò: wUmyÅKvjPvi c«¬wZi avcmgƒn 

N  Rvgvj mvGne Kvw›ÞZ ŠewkGÓ¡Åi bZzb cÉRvwZi Dw«¿` m†wÓ¡i 

DGóGkÅ ˆkGlvÚ c«¬wZGZ DNA-i cwieZÆb A^ev msGhvRb 

KGiwQGjb| A Æ̂vr Rvgvj mvGnGei ˆkGlvÚ c«¬wZwU nGjv 

wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| ‰ cÉhywÚ ˆ`Gki A^Æ‹bwZK D®²qGb 

ài‚Z½cƒYÆ f„wgKv cvjb KGi ^vGK|  

‰B cÉhywÚi gvaÅGg bZzb I D®²Z ŠewkÓ¡ÅmÁ·®² Rxe m†wÓ¡ «¼viv gvbyl 

mGeÆvîgfvGe jvfevb nGZ cvGi| ‰B cÉhywÚi mvnvGhÅ ÞwZKi 

ˆcvKvgvKo I fvBivm cÉwZGivax dmGji RvZ D«¿veb Kiv nGqGQ| 

ˆhgb wewU f„ëv, wewU Zzjv, wewU avb BZÅvw` dmj ˆjwcGWvcGUiv 

I KwjIcGUiv eGMÆi ÞwZKi KxUcZGãi wei‚G«¬ cÉwZGivaÞg| 

‰Qvov fvBivj ˆKvU ˆcÉvwUb wRb Õ©vbv¯¦Gii gvaÅGg UGgGUv 



RxecÖhyw³ 3 

ˆgvRvBK fvBivm, ˆUvevGKv ˆgvRvBK fvBivm cÉwZGivax dmGji 

RvZ D«¿veb Kiv nGqGQ| wRbMZ cwieZÆGbi gvaÅGg AvMvQv-mwnúz 

f„ëv, UGgGUv, Zzjv BZÅvw` dmGji RvZ D«¿veb Kiv nGqGQ| avGb 

wfUvwgb-‘‰’ Z^v weUv-KÅvGivwUb wRb Õ©vbv¯¦Gii gvaÅGg dmGji 

cywÓ¡gvb D®²qb Kiv nGqGQ| Mi‚i `yGa AvwgGli cwigvY e†w«¬i RbÅ 

‘Protein C’ wRb Õ©vbv¯¦i Kiv nGqGQ| gvbeG`Gni Bbmywjb ŠZwii 

wRb eÅenvi KGi ˆKŒwjKMZfvGe cwiewZÆZ E. coli eÅvKGUwiqv 

‰es CÕ¡ nGZ evwYwRÅK Bbmywjb ŠZwi Kiv nGœQ, hv WvqvGewUm 

ˆivGMi wPwKrmvq eüjfvGe eÅen†Z nGœQ| ‰QvovI cwiGekGK 

`„lYgyÚ KiGZ ‰B cÉhywÚi eÅenvi iGqGQ| DcwiDÚ AvGjvPbv 

ˆ^GK ‰Uv myÕ·Ó¡ ˆh, DÚ c«¬wZ A Æ̂vr wiKwÁ¼Gb´Ÿ DNA cÉhywÚ 

eÅenvGi evsjvG`Gki eÅvcK A^Æ‹bwZK D®²wZ mÁ¿e| 

cÉk²4  ivRxe ˆeKvi hyeK wQj| ˆm wbKUÕ© K‡wl D®²qb ˆKG±`Ê 

wKfvGe Dw«¿` wUmyÅi àYMZgvb D®²qb Kiv hvq ˆm welGq cÉwkÞY 

MÉnY KGi| dGj ˆm ‰Lb Õ¼œQj I Õ¼wbfÆi hyeK|   

wkLbdj-5 I 9 [h. ˆev. 2016]  
K. wUmyÅ Kx? 1 

L. RxecÉhywÚ ejGZ Kx ˆevSvq? 2 

M. ivRxGei cÉwkÞY cÉwKÌqvwUi avcàGjv eÅvLÅv KGiv |  3 

N. AvgvG`i ˆ`Gki D®²qGb DÚ cÉwKÌqvwU LyeB KvhÆKi 

hywÚmn weGkÏlY KGiv |  4 
4 bs cÉGk²i Dîi 

K  ‰KB Drm nGZ Drc®² ‰es ‰KB MVb wewkÓ¡ ‰KàœQ ˆKvl 

hw` ‰KB aiGYi KGgÆ wbGqvwRZ ^vGK, ZGe H ˆKvlàGjvGK ejv 

nq wUmyÅ ev Kjv| 

L  RxecÉhywÚ `y’wU kõ Biology ‰es Technology ‰i mg¯¼Gq 

MwVZ| Biology kGõi A^Æ Rxe mÁ·GKÆ weGkl ævb ‰es 

Technology kGõi A^Æ cÉhywÚ| A^Ævr Biology ‰es Technology-

i Av¯¦tmÁ·wKÆZ welqB nGjv RxecÉhywÚ| 1919 mvGj nvGãwiq 

cÉGKŒkjx Karl Ereky meÆcÉ̂ g Biotechnology (RxecÉhywÚ) kõwU 

cÉeZÆb KGib| weævGbi AMÉhvòvq RxecÉhywÚi ài‚Z½ Acwimxg| 

M  wRb cÉGKŒkj ev wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGg Dw«¿` wUmyÅi 

àYMZ gvb D®²qb Kiv hvq| myZivs ivRxGei cÉwkÞY cÉwKÌqvwU wQj 

wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| wbGP wiKwÁ¼Gb´Ÿ cÉhywÚi avcàGjv eÅvLÅv 

Kiv nGjv 

m†Rbkxj 15(M)bs cÉGk²vîi Ë̀Ó¡eÅ|  

N  AvgvG`i ˆ`Gki D®²qGb DóxcGKi cÉwKÌqvwU A^Ævr wiKwÁ¼Gb´Ÿ 

DNA cÉhywÚ LyeB KvhÆKi f„wgKv cvjb KiGZ cvGi eGj Avwg gGb 

Kwi| kmÅ D®²qGb, wPwKrmv ˆÞGò, grmÅ D®²qGb, cÉvYxi ˆÞGò 

‰gb wK cwiGek myiÞvq Ae`vb ivLvi gvaÅGg ‰ cÉhywÚ ˆ`Gki 

D®²qb NUvGZ cvGi| wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGg ÞwZKi 

ˆcvKvgvKo cÉwZGivax dmGji RvZ D«¿veb Kiv nGqGQ| ˆhgb- 

wewU f„ëv, wewU Zzjv, wewU avb| ‰mKj dmj D«¿veGbi dGj 

K‡lGKi djb ˆeGoGQ AGbK àY, hv AvgvG`i ˆ`Gki D®²qGb weGkl 

Ae`vb ivLGe eGj Avwg gGb Kwi| ‰Qvov fvBivj ˆKvU ˆcÉvwUb 

wRb Õ©vbv¯¦Gii gvaÅGg UGgGUv ˆgvRvBK fvBivm, ˆUvevGKv 

ˆgvRvBK fvBivm cÉwZGivax dmGji RvZ D«¿veb Kiv nGœQ| ‰ 

cÉhywÚi gvaÅGg wRbMZ cwieZÆGbi gvaÅGg dmGji àbMZ cywÓ¡gvbI 

D®²qb Kiv nGqGQ| ˆhgb- avGb wfUvwgb-‰ Z^v weUv KÅvGivwUb 

wRb Õ©vbv¯¦i Kiv nGqGQ| wPwKrmv ˆÞGò ‰ cÉhywÚ cÉGqvGMi 

gvaÅGg CÕ¡ nGZ ˆncvUvBwUm we-fvBivGmi wUKv ŠZwi mÁ¿e nGœQ| 

E.coli nGZ evwYwRÅKfvGe ŠZwi Kiv nGœQ Bbmywjb| ‰QvovI 

Mevw`c÷ ˆhgb- Mi‚i `yGa AvwgGli cwigvb e†w«¬i RbÅ Protein-C 

wRb Õ©vbv¯¦i mÁ¿e nGqGQ| myZivs ‰ ˆ^GK ejv hvq ˆh, DóxcGKi 

cÉwKÌqvwU ˆ`Gki D®²qGb KvhÆKi f„wgKv ivLGe| 

cÉk²5  `kg ˆkÉwYi Qvò nvmvb bvmÆvixGZ wMGq RvbGZ cvGi 

eZÆgvGb Dw«¿` weævbxiv ‰K weGkl c«¬wZGZ AÍ¸ RvqMvq AÍ̧ 

mgGq ˆhŒb cÉRbGb AÞg Dw«¿G`i ˆivMgyÚ AwaK msLÅK Pviv 

Drcv`b KiGZ mÞg nGqGQb| hvi dGj ‰me Dw«¿G`i PvGli 

gvaÅGg A Æ̂‹bwZK D®²qb NUvGbv mÁ¿e nGqGQ|  

wkLbdj-2 [e. ˆev. 2015]  

K. GMO Kx?  1 

L. RxGe cÉRvwZMZ ŠewPòÅ ejGZ Kx ˆevS?  2 

M. DóxcGKi cÉwKÌqvwU eYÆbv KGiv|  3 

N. A^Æ‹bwZK D®²qGb DÚ cÉwKÌqvwU Kx aiGbi cÉfve ˆdjGZ 

cvGi? weGkÏlY KGiv|   4 
5 bs cÉGk²i Dîi 

K  Rxe cÉhywÚi mvnvGhÅ DNA ‰i Kvw›LZ Ask RxGe Õ©vbv¯¦Gii 

gvaÅGg bZzb ŠewkÓ¡ÅmÁ·®² ˆh RxGei m†wÓ¡ Kiv nq, ZvB GMO ev 

Genetically Modified Organism| 

L  RxGei cÉRvwZMZ ŠewPòÅ ejGZ mvaviYZ c†w^exGZ weivRgvb 

ˆgvU Rxe cÉRvwZi msLÅvGKB ˆevSvq| KviY, c†^KGhvMÅ ŠewkGÓ¡Åi 

gvaÅGgB ‰K cÉRvwZ AbÅ cÉRvwZ nGZ wf®²Zi| ˆhgb wmsGni 

mvG^ nwiGYi AvKvi, Õ¼fve, wnsmÉZv, msLÅv e†w«¬i aib cÉf‡wZ wf®² 

nGq ^vGK| ‰K cÉRvwZi mvG^ AbÅ cÉRvwZi wewf®² w`K nGZ 

wf®²ZvB cÉRvwZMZ ŠewPòÅ| 

M  nvmvb bvmÆvixGZ wMGq ˆh c«¬wZwU mÁ·GKÆ RvbGZ cviGjv Zv 

nGjv wUmyÅKvjPvi cÉhywÚ| wewf®² avGc wUmyÅKvjPvi cÉhywÚi cÉwKÌqvwU 

mÁ·®² Kiv nq| avcmgƒn nGjv 

Zvwgg mvGne wUmyÅKvjPvi c«¬wZGZB Pviv Drcv`b KGiwQGjb 

ˆKbbv exGRi cwieGZÆ Dw«¿G`i cvk¼ÆgyKzj eÅenvi KGi jÅveGiUwiGZ 

Pviv Drcv`b c«¬wZB nGjv wUmyÅKvjPvi| wbGP Zvwgg mvGnGei Pviv 

Drcv`b c«¬wZ A^Ævr wUmyÅKvjPvi eÅvLÅv Kiv nGjv 

i. ÷i‚GZ D®²Z àYmÁ·®² ˆivMgyÚ Dw«¿`GK ‰ÝµÏvG´Ÿi RbÅ 

wbeÆvPb Kiv nq| 

ii. Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, 

dvBGUvniGgvb, myGKÌvR I AÅvMvi cÉf‡wZ mwVK gvòvq wgwkGq 

Avev` gvaÅg ŠZwi Kiv nq| 

iii. AGUvGKÑf KGi RxevYygyÚ Kivi ci Avev` gvaÅGg 

‰ÝµÏv´ŸàGjvGK Õ©vcb Kiv nq| cGi wbqw¯¨Z cwiGeGk 

Avev` gvaÅGg Õ©vwcZ wUmyÅi evi evi wefvRGbi gvaÅGg 

KÅvjvm ev AbyPviv Drc®² nq| 



4 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

iv. gƒj Drcv`Gbi jGÞÅ wbw`ÆÓ¡ DœPZv jvGfi ci weUcàGjvGK 

ˆKGU gƒj Drcv`bKvix Avev` gvaÅGg Õ©vcb Kiv nq| 

v. meGkGl gƒj ŠZwi nIqvi ci PvivàGjvGK gvwU fivcvGò 

Õ©vbv¯¦i Kiv nq| cieZÆxGZ ‰àGjvGK jÅveGiUwii evBGii 

cwiGeGk Lvc LvIqvGbv nq ‰es ‰K chÆvGq cÉvK‡wZK 

cwiGeGki gvwUGZ jvMvGbv nq| 

wUmyÅ KvjPvGii ‰ mKj avcàGjv AbymiGbi gvaÅGgB Zvwgg mvGne 

cvk¼ÆgyKzj eÅenvi KGi Pviv Drcv`b KGiwQGjb| 

N  Zvwgg mvGne w«¼Zxq cÉhywÚi ˆÞGò ˆKvlGKG±`Êi wRb KYvi 

cwieZÆb NwUGq bZzb ŠewkÓ¡ÅmÁ·®² Pviv ŠZwiGZ mdj nGqwQGjb| 

wRb KYv ˆKvGli DNA-ˆZ AeÕ©vb KGi| myZivs w«¼Zxq cÉhywÚwU 

cÉK‡ZcGÞ wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| ‰wU eÅenvi KGi Avgiv wewf®² 

aiGbi mydj ˆcGZ cvwi| wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGg AwaK 

djbkxj, KxUcZã cÉwZGivax AvMvQvbvkK mwnúz BZÅvw` D®²Z 

ŠewkGÓ¡Åi Dw«¿` ŠZwi Kiv mÁ¿e| ‰ cÉhywÚi gvaÅGg DNA chÆvGq 

A^Ævr wRb KYvi cwieZÆb NwUGq dmGji cywÓ¡gvGbi D®²qb NUvGbv 

nGqGQ| ˆhgb- ‰ cÉhywÚi gvaÅGg wfUvwgb-‰ ‰es AvqiY mg†«¬ 

‘mycvi ivBm’ D«¿vweZ nGqGQ| Avevi Mi‚i `yGa ˆcÉvwUGbi cwigvb 

e†w«¬i RbÅ Protein C wPwKrmv ˆÞGòI ‰wU eÅen†Z nq| wiKwÁ¼Gb´Ÿ 

DNA cÉhywÚGZ wRb Õ©vbv¯¦Gii gvaÅGg CÕ¡ ˆ^GK ˆncvUvBwmm-we 

fvBivGmi wUKv (B´ŸviGdib) ŠZwi Kiv nGqGQ| gvbyGli WvqvGewUm 

ˆivGMi wPwKrmvq ˆh Bbmywjb eÅen†Z nq ZvI AvR ‰ cÉhywÚ 

eÅenvGi E. coli ˆ^GK evwYwRÅKfvGe ŠZwi nGœQ| ÷ay ZvB bq grmÅ 

D®²qGbI wRb Õ©vbv¯¦Gii gvaÅGg gvGQi AvKvi cÉvq 60 fvM e†w«¬ 

Kiv mÁ¿e nGqGQ, hv AvgvG`i AvwgGli Pvwn`v ˆgUvGZ weGklfvGe 

mÞg| ZvB, Avwg gGb Kwi, RxGei àYMZgvb D®²qGb w«¼Zxq 

cÉhywÚi eÅenvi kmÅ D®²qGb, cÉvYx I grmÅ D®²qGY ‰es 

wPwKrmvGÞGò wecyj cwigvb mydj eGq AvbGe| 

cÉk²6  Anbvi wcZv ‰KRb ˆRGbwUK Bwéwbqvi| ‰Kw`b Anbv 

Zvi wcZvi wbKU wiKwÁ¼Gb´Ÿ DNA mÁ·GKÆ RvbGZ Pvq| wZwb 

AnbvGK wiKwÁ¼Gb´Ÿ DNA cÉhywÚ ‰es ‰i Ae`vb mÁ·GKÆ weÕ¦vwiZ 

eYÆbv KGib| wkLbdj-5 [w`. ˆev. 2015]  

K. Rxe cÉhywÚ ejGZ Kx ˆevS?  1 

L. CysE I CysM ˆfovi wRGbvGg Õ©vbv¯¦i Kiv nq ˆKb? 

eÅvLÅv KGiv|  2 

M. DóxcGK DwÍÏwLZ cÉhywÚi gvaÅGg Kvw›ÞZ ŠewkÓ¡Å Õ©vbv¯¦i 

cÉwKÌqvi avcmgƒn eYÆbv KGiv| 3 

N. K‡wl I wPwKrmvGÞGò DóxcGKi cÉhywÚi Ae`vb gƒjÅvqb 

KGiv|  4 

6 bs cÉGk²i Dîi 

K  ˆKvGbv RxeGKvl, AYyRxe ev Zvi AskweGkl eÅenvi KGi bZzb 

ŠewkÓ¡ÅmÁ·®² ˆKvGbv Rxe ev DcRvZ `ËeÅ D«¿veb Kivi cÉwKÌqvB 

nGjv Rxe cÉhywÚ|  

L  ˆfovi ckGgi cwigvY I àYMZ gvb e†w«¬i RbÅ eÅvKGUwiqvi 

`y’wU wRb CysE I CysM ˆfovi wRGbvGg Õ©vbv¯¦i Kiv nq| 

eZÆgvGb ‰ `y’wU wRb Õ©vbv¯¦Gii ci ˆ^GK UÇv´ÖGRwbK ˆfovi ˆ`n 

ˆ^GK D®²Z I AwaK cwigvY ˆjvg msMÉn Kiv nGœQ| 

M  DóxcGK DwÍÏwLZ cÉhywÚwU nGjv wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| ‰ 

cÉhywÚi gvaÅGg Kvw›ÞZ ŠewkÓ¡Å Õ©vbv¯¦i cÉwKÌqvi avcmgƒn wbÁ²i…c 

i. Kvw›LZ DNA (ˆivM cÉwZGivax wRb) wbeÆvPb| 

ii.  ‰KwU evnK wbeÆvPb, hvi gvaÅGg Kvw›LZ DNA LíwU 

Õ©vbv¯¦i mÁ¿e| 

iii. wbw`ÆÓ¡ Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

iv. ˆQ`bK‡Z DNA Límgƒn mshyÚ Kivi RbÅ msGhvRbKvix 

DNA jvBGMR ‰bRvBg wbeÆvPb|  

v. Kvw›LZ DNA mn evnK DNA-‰i AbywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 

vi. Kvw›ÞZ DNA-Lí mg®¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA-‰i 

ewntcÉKvk gƒjÅvqb|  

N  DóxcGKi ewYÆZ cÉhywÚwU nGjv wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| ‰ 

cÉhywÚ meÆvaywbK Rxe cÉhywÚ| eZÆgvGb K‡wlGZ wiKwÁ¼Gb´Ÿ DNA 

cÉhywÚ ài‚Z½cƒYÆ f„wgKv ivLGQ| ‰i mvnvGhÅ ÞwZKi ˆcvKvgvKo 

cÉwZGivax dmGji RvZ D«¿veb Kiv nGqGQ| ˆhgb wewU f„ëv, wewU 

Zzjv| ‰i mvnvGhÅ fvBivm cÉwZGivax dmGji RvZ D«¿veb Kiv 

nGqGQ| ˆhgb fvBivj ˆKvU ˆcÉvwUb wRb Õ©vbv¯¦Gii gvaÅGg 

UGgGUv ˆgvRvBK fvBivm, ˆUvevGKv ˆgvRvBK fvBivm cÉwZGivax 

dmGji RvZ D«¿veb Kiv nGqGQ| ‰QvovI wRbMZ cwieZÆGbi 

gvaÅGg AvMvQvbvkK cÉwZGivax f„ëv, Zzjv BZÅvw` dmGji RvZ 

D«¿veb Kiv nGqGQ| ‰ cÉhywÚi gvaÅGg ‰KB Dw«¿G` ‰KvwaK 

ŠewkÓ¡Å AbycÉGek KwiGq evwYwRÅKfvGe UÇv´ÖGRwbK Dw«¿` ŠZwi Kiv 

nGqGQ| wRbMZ i…cv¯¦Gii gvaÅGg Dw«¿G`i cywÓ¡gvb D®²Z Kiv 

nGqGQ| ˆhgb avGb wfUvwgb-‰ Z^v weUv-KÅvGivwUb wRb Õ©vbv¯¦i 

Kiv nGqGQ| Aciw`GK wPwKrmv ˆÞGòI ‰ cÉhywÚ ŠeµÏweK cwieZÆb 

mvab KGiGQ| wRbMZ cwieZÆGbi gvaÅGg BÕ¡ nGZ ˆncvUvBwUm-we 

fvBivGmi wUKv (B´ŸviGdib) AvweÓ•vi nGqGQ| gvbeG`Gni 

Bbmywjb ŠZwii wRb eÅenvi KGi ˆKŒwjKMZfvGe cwiewZÆZ E. coli 

eÅvKGUwiqv ‰es BÕ¡ nGZ evwYwRÅK Bbmywjb ŠZwi Kiv nGœQ, hv 

WvqvGewUm ˆivGMi wPwKrmvq eüjfvGe eÅen†Z nGœQ| ZvQvov, ‰ 

cÉhyywÚi gvaÅGg cwiewZÆZ E. coli eÅvKGUwiqv ‰es CÕ¡ nGZ gvbyGli 

e†w«¬i niGgvb, ‰gbwK KÅvbmvi I AIDS ‰i gGZv NvZK eÅvwa 

wPwKrmvi JlaI ŠZwi Kivi cÉGPÓ¡v AeÅnZ AvGQ| 

cÉk²7  wg. mvjvg cixÞvMvGi wiKwÁ¼Gb´Ÿ cÉhywÚGK KvGR jvwMGq 

AvMvQvmwnúz RvGZi UGgGUv Drcv`Gbi RbÅ ‰K aiGbi eÅvKGUwiqv 

ˆ^GK AvMvQvmwnúz wRb UGgGUvGZ Õ©vbv¯¦i KGib|  

 wkLbdj-5 [P. ˆev. 2015]  

K. RNA ‰i cƒYÆi…c Kx?  1 

L. Avev` gvaÅg ejGZ Kx ˆevS?  2 



RxecÖhyw³ 5 

M. DóxcGK DwÍÏwLZ DÚ KvRwU wg. mvjvg KxfvGe mÁ·®² 

KiGeb? eÅvLÅv KGiv|  3 

N. DÚ c«¬wZi eÅenvGi evsjvG`Gki A Æ̂‹bwZK D®²wZ mÁ¿e@ 

weGkÏlY KGiv|       4 

7 bs cÉGk²i Dîi 

K  RNA-‰i cƒYÆi…c nGjvRibonucleic Acid|  

L  Avev` gvaÅg nGjv wUmyÅKvjPvi cÉhywÚi ‰KwU Ask| Dw«¿G`i 

e†w«¬i AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, dvBGUvniGgvb ™ÏyGKvR 

‰es cÉvq KwVb gvaÅg ŠZwii RbÅ RgvU evavi Dcv`vb ˆhgb

AÅvMvi, cÉf‡wZ mwVK gvòvq wgwkGq ˆh gvaÅg ŠZwi Kiv nq ZvB 

nGjv Avev` gvaÅg|   

M  wg. mvjvg wiKwÁ¼Gb´Ÿ DNA cÉhywÚ eÅenvi KGi UGgGUvGZ 

AvMvQv-mwnúz wRb Õ©vbv¯¦i KGib| wZwb AvMvQv-mwnúz UGgGUv 

Drcv`Gbi RbÅ ‰K aiGbi eÅvKGUwiqv ˆ^GK AvMvQv-mwnúz wRb 

wbGq UGgGUvGZ Õ©vbv¯¦i KGib| ‰B KvRwU wg. mvjvg wbGÁ²vÚ 

DcvGq mÁ·®² KGib| 

i. AvMvQv-mwnúz wRb mÁ¼wjZ Kvw›LZ DNA wbeÆvPb| 

ii. ‰KwU evnK wbeÆvPb, hvi gvaÅGg Kvw›LZ DNA LíwU 

Õ©vbv¯¦i mÁ¿e| 

iii. wbw`ÆÓ¡ Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

‘ˆiwÕ¡ÈKkb ‰bRvBg’ wbeÆvPb| 

iv. ˆQ`bK‡Z DNA Límgƒn mshyÚ Kivi RbÅ msGhvRbKvix 

DNA‘jvBGMR ‰bRvBg’ wbeÆvPb|  

v. Kvw›LZ DNA-mn evnK DNA‰i AYywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 

vi. Kvw›LZ DNA Lí mg®¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA evnGKi 

gvaÅGg UGgGUv MvGQi ˆKvGl Õ©vbv¯¦i| cieZÆxGZ UÇv´ÖGRwbK 

ˆKvl ˆ^GK wUmyÅKvjPvGii gvaÅGg AvMvQv-mwnúz UGgGUv Pviv 

ŠZwi Kiv nq| 

‰fvGe wg. mvjvg Zuvi KvRwU mÁ·®² KGib|   

N  DóxcGK wiKwÁ¼Gb´Ÿ DNA cÉhywÚi K^v ejv nGqGQ| ‰B cÉhywÚi 

gvaÅGg bZzb I D®²Z ŠewkÓ¡ÅmÁ·®² Rxe m†wÓ¡ «¼viv gvbyl 

mGeÆvîgfvGe jvfevb nGZ cvGi| ‰B cÉhywÚi mvnvGhÅ ÞwZKi 

ˆcvKvgvKo I fvBivm cÉwZGivax dmGji RvZ D«¿veb Kiv nGqGQ| 

ˆhgb wewU f„ëv, wewU Zzjv, wewU avb BZÅvw` dmj ˆjwcGWvcGUiv 

I KwjIcGUiv eGMÆi ÞwZKi KxUcZGãi wei‚G«¬ cÉwZGivaÞg| 

‰Qvov fvBivj ˆKvU ˆcÉvwUb wRb Õ©vbv¯¦Gii gvaÅGg UGgGUv 

ˆgvRvBK fvBivm, ˆUvevGKv ˆgvRvBK fvBivm cÉwZGivax dmGji 

RvZ D«¿veb Kiv nGqGQ| wRbMZ cwieZÆGbi gvaÅGg AvMvQv-mwnúz 

f„ëv, UGgGUv, Zzjv BZÅvw` dmGji RvZ D«¿veb Kiv nGqGQ| avGb 

wfUvwgb-‘‰’ Z^v weUv-KÅvGivwUb wRb Õ©vbv¯¦Gii gvaÅGg dmGji 

cywÓ¡gvb D®²qb Kiv nGqGQ| Mi‚i `yGa AvwgGli cwigvY e†w«¬i RbÅ 

‘Protein C’ wRb Õ©vbv¯¦i Kiv nGqGQ| gvbeG`Gni Bbmywjb ŠZwii 

wRb eÅenvi KGi ˆKŒwjKMZfvGe cwiewZÆZ E. coli eÅvKGUwiqv 

‰es CÕ¡ nGZ evwYwRÅK Bbmywjb ŠZwi Kiv nGœQ, hv WvqvGewUm 

ˆivGMi wPwKrmvq eüjfvGe eÅen†ZnGœQ| ‰QvovI cwiGekGK 

`„lYgyÚ KiGZ ‰B cÉhywÚi eÅenvi iGqGQ| DcwiDÚ AvGjvPbv 

ˆ^GK ‰Uv myÕ·Ó¡ ˆh, DÚ c«¬wZ A Æ̂vr wiKwÁ¼Gb´Ÿ DNA cÉhywÚ 

eÅenvGi evsjvG`Gki eÅvcK A^Æ‹bwZK D®²wZ mÁ¿e| 

cÉk²8  

 

 
 

 

 

wkLbdj-5 [h. ˆev. 2015] 

K. wUmyÅ KvjPvi KvGK eGj?  1 

L. ^ÅvjvGmwgqv ˆKb nq? eÅvLÅv KGiv|  2 

M. cÉ`wkÆZ AãvYywUi Abywjcb cÉwKÌqv eYÆbv KGiv|  3 

N. “bZyb dmj D«¿veGbi ˆÞGò cÉ`wkÆZ AãvYywUi f„wgKv 

AbÕ¼xKvhÆ”@ DwÚwUi ZvrchÆ weGkÏlY KGiv|  4 

8 bs cÉGk²i Dîi 

K  ‰KwU wUmyÅGK RxevYygyÚ cwiGeGk cywÓ¡eaÆK ˆKvGbv wgwWqvGg 

ewaÆZ Kivi cÉwKÌqvGK wUmzÅKvjPvi eGj|  

L  ˆjvwnZ iÚ KwYKvi ‰K AÕ¼vfvweK AeÕ©vRwbZ ˆivGMi bvg 

^ÅvjvGmwgqv| ˆjvwnZ iÚKwYKv -ˆ™ÏvweDwjb ‰es -ˆ™ÏvweDwjb 

bvgK `y’aiGbi ˆcÉvwUb «¼viv ŠZwi| ˆjvwnZ iÚKwYKvi ‰ `y’wU 

ˆcÉvwUGbi wRb bÓ¡ nGj ^ÅvjvGmwgqv nq| hLb -G™ÏvweDwjb ŠZwii 

wRb AbycwÕ©Z ^vGK wKsev cwiewZÆZ nq, ZLb -^ÅvjvGmwgqv 

ˆivM nq| Avevi hLb -ˆ™ÏvweDwjb ˆcÉvwUb Drcv`b eÅvnZ nq 

ZLb -^ÅvjvGmwgqv ˆivM nq| 

M  DóxcGKi cÉ`wkÆZ AãvYywU nGjv DNA| DNA ‰i Abywjcb 

cÉwKÌqvq ‰KwU DNA AYy ˆ^GK `y’wU bZzb DNA AYy ŠZwi nq| 

DNA AaÆ-msiÞYkxj c«¬wZGZ AbywjwcZ nq| ‰B c«¬wZGZ 

DNA mƒòK `y’wUi nvBGWËvGRb e®¬b ˆfGã wMGq Avjv`v nq ‰es 

cÉwZwU mƒò Zvi cwicƒiK bZzb mƒòK m†wÓ¡ KGi| cGi ‰KwU cyivZb 

mƒòK I ‰KwU bZzb mƒòK mshyÚ nGq ‰KwU DNA AYyi m†wÓ¡ nq| 

‰KwU cyivZb gvZ‡mƒòK ‰es ‰KwU bZzb m†Ó¡ mƒòGKi mg®¼Gq bZzb 

AbywjwcZ DNA ŠZwi nq| ‰wU AaÆmsiÞYkxj c«¬wZ bvGg 

cwiwPZ| 1956 mvGj Watson I Crick ‰ aiGbi DNA Abywjcb 

cÉwKÌqvi cÉÕ¦ve KGib|   

N  bZzb dmj D«¿veGbi ˆÞGò cÉ`wkÆZ DNA AMÉYx f„wgKv cvjb 

KGi| bZzb dmj m†wÓ¡i RbÅ ˆKvb RxGei DNA-i cwieZÆb NUvGbv 

nq, ‰GK wRb cÉGKŒkj ev wiKwÁ¼Gb´Ÿ DNA cËhywÚ eGj| ‰ 

c«¬wZGZ ˆKvlGKG±`Êi wRbKYvi cwieZÆb NwUGq RxeG`Gni àYMZ 

i…cv¯¦i NUvGbv nq| ‰B cÉhywÚi gvaÅGg bZzb dmj D«¿veGbi 

DGóGkÅ DNA-i Kvw›ÞZ Ask ‰K Dw«¿` ˆ^GK AbÅ Dw«¿G` 

Õ©vbv¯¦i Kiv nq, dGj bZzb dmj D«¿veGbi ˆÞGò wiKwÁ¼Gb´Ÿ 

DNA cÉhywÚ AwaK KvhÆKix| KviY ‰ cÉhywÚi gvaÅGg wbKUeZÆx ev 

`ƒieZÆx ˆhGKvGbv cÉRvwZi gvGS ‰K ev ‰KvwaK wRb Õ©vbv¯¦i Kiv 

mÁ¿e| DNA-i cÉhywÚGK KvGR jvwMGq Lye `Ë‚Z Kvw›ÞZ ŠewkÓ¡Å 

wPò-Q 
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mÁ·®² bZzb dmj cvIqv mÁ¿e| ‰ c«¬wZGZ AbvKvw›LZ wRb 

Õ©vbv¯¦Gii mÁ¿vebv ˆbB| ‰ c«¬wZ Av¯¦RÆvwZKfvGe Õ¼xK‡Z 

Rxewbivcîv wbqg-bxwZ w`Gq wbqw¯¨Z| wiKwÁ¼Gb´Ÿ DNA cÉhywÚi 

gƒj DGókÅB nGjv bZzb I D®²Z ŠewkÓ¡ÅmÁ·®² Rxe m†wÓ¡ Kiv, hv 

«¼viv gvbyl mGeÆvîgfvGe jvfevb nGZ cvGi| KvGRB, “bZzb dmj 

D«¿veGbi ˆÞGò cÉ`wkÆZ DNA AãvYywUi f„wgKv AbÕ¼xKvhÆ”- DwÚwU 

weGkl ZvrchÆcƒYÆ| 

cÉk²9  mRGji evev I gv ỳRGbB ^ÅvjvGmwgqv gvBbGi AvKÌv¯¦| 

ZvB mRj ZxeË ^ÅvjvGmwgqvq AvKÌv¯¦ nGqGQ| WvÚvi wbw`ÆÓ¡ Jla I 

wbw`ÆÓ¡ mgq cici iÚ cwieZÆb wPwKrmv ˆmev w`GqGQb| DÚ ˆivGM 

D®²Z wPwKrmv mÁ¼G®¬ RvbGZ PvBGj wZwb ejGjb, ‰GÞGò wRb 

cÉGKŒkj AwaK KvhÆKi| wkLbdj-6 [wm. ˆev. 2015]  

K. ŠRe weeZÆb Kx?  1 

L. eskMwZ ejGZ Kx ˆevS?  2 

M. ˆivMwU mRGji ˆ`Gn mçvwiZ nevi KviY eÅvLÅv KGiv|  3 

N. D®²Z wPwKrmv mÁ¼G®¬ WvÚvGii eÚGeÅi ZvrchÆ weGkÏlY KGiv| 4 

9 bs cÉGk²i Dîi 

K  nvRvi nvRvi eQi mgGqi eÅvcKZvq Rxe cÉRvwZi c†w^exGZ 

AvwefÆve I wUGK ^vKvi RbÅ cÉGqvRbxq cwieZÆb I AwfGhvRb 

cÉwKÌqvB nGjv ŠRe weeZÆb|  

L  eskvYyKÌGg wcZvgvZvi ŠewkÓ¡ÅàGjv m¯¦vb-m¯¦wZi ˆ`Gn 

mçvwiZ nIqvi cÉwKÌqvGKB eskMwZ ejv nq| ˆhgb MGgi exR 

ˆ^GK Mg MvQ, avGbi exR ˆ^GK avb MvQ R¯Ãvq| ‰fvGe 

eskvYyKÌGg cÉRvwZi ŠewkÓ¡Å eRvq ^vGK| cÉwZwU cÉRvwZi Õ¼Kxq 

ŠewkÓ¡ÅàGjv cieZÆx cÉRG¯Ã cÉvq AweKj Õ©vbv¯¦i I cwiÕ¹zwUZ nq 

eskMwZi gvaÅGg|   

M  ^ÅvjvGmwgqv iGÚi ˆjvwnZ iÚ KwYKvi ‰K AÕ¼vfvweK 

AeÕ©vRwbZ ˆivGMi bvg| ‰B ˆivGM ˆjvwnZ iÚ KwYKv bÓ¡ nGq 

hvq| ‰ ˆivM esk ciÁ·ivq nGq ^vGK| DóxcGK DwÍÏwLZ mRGji 

evev I gv `’yRGbB ^ÅvjvGmwgqv gvBbGi AvKÌv¯¦| ZvB mRj 

eskvYyKÌwgKfvGe ZxeË ^ÅvjvGmwgqvq AvKÌv¯¦ nGqGQ| ^ÅvjvGmwgqv 

nq ˆjvwnZ iÚ ˆKvl -ˆ™ÏvweDwjb ‰es -ˆ™ÏvweDwjb bvgK 

ˆcÉvwUGbi wRb bGÓ¡i KviGY| dGj ò…wUcƒYÆ ˆjvwnZ iÚGKvl Drc®² 

nq| ‰GZ ˆivMx iÚkƒbÅZvq ˆfvGM| ˆhGnZz mRGji evev I gv 

`yRGbB ^ÅvjvGmwgqv gvBbGi AvKÌv¯¦ ZvB, mRGji ‰ ^ÅvjvGmwgqv 

wRb Zvi evev A^ev Zvi gvGqi KvQ ˆ^GK mçvwiZ nGqGQ|   

N  D®²Z wPwKrmv mÁ¼G®¬ WvÚvGii eÚeÅwU nGjv ^ÅvjvGmwgqv ˆivGM 

Rxb cÉGKŒkj c«¬wZ AwaK KvhÆKi| Rxe cÉhywÚi weGkl i…c 

wnGmGe ˆKvlGKG±`Êi wRbKYvi cwieZÆb NwUGq RxeG`Gni àYMZ 

i…cv¯¦i NUvGbvB nGjv wRb cÉGKŒkj c«¬wZi DGókÅ| ‰i…c eskMZ 

ˆivGMi wPwKrmvq wRb cÉGKŒkj c«¬wZ ZvB AwaK KvhÆKi| wRb 

cÉGKŒkj c«¬wZi gvaÅGg ˆKŒwjKMZ cwieZÆGbi gvaÅGg CÕ¡ nGZ 

ˆncvUvBwUm we-fvBivGmi wUKv ŠZwi Kiv nGœQ hv B´ŸviGdib bvGg 

cwiwPZ| ˆKŒwjKMZ cwiewZÆZ E. coli eÅvKGUwiqv ‰es CÕ¡ nGZ 

gvbee†w«¬i niGgvb ‰es MÉvGbvj‚mvBU gÅvKGivdvR KGjvwb Dcv`vb 

ŠZwi Kiv nGœQ| ‰àGjv h^vKÌGg ˆeuGUZ½, fvBivmRwbZ ˆivM, 

KÅvbmvi, AIDS BZÅvw` ˆivGMi wPwKrmvq eÅen†Z nGœQ| 

gvbeG`Gni Bbmywjb ŠZwii wRb eÅenvi KGi ˆKŒwjKMZ cwiewZÆZ 

E. coli eÅvKGUwiqv ‰es CÕ¡ nGZ evwYwRÅK Bbmywjb ŠZwi nGœQ-hv 

gvbyGli eskMZ ˆivM eügƒGòi wPwKrmvq eüj eÅen†Z nGœQ| 

KvGRB ejv hvq, mRGji ^ÅvjvGmwgqv ˆivGMi ˆÞGò D®²Z wPwKrmvi 

RbÅ WvÚvGii ewYÆZ wRb cÉGKŒkj c«¬wZwU AwaK KvhÆKi| 

cÉk²10 ivbv µÏvRvi `yNÆUbvq g†ZG`n weK‡Z nevi KviGY Avñxq-

Õ¼RGbiv ZvG`i AvcbRbG`i mbvÚKiGY eÅ^Æ nq| dGj KZÆ†cÞ 

‰KwU weGkl c«¬wZGZ ZvG`i mbvÚKiGYi eÅeÕ©v KGib| 

wPwKrmv weævGbi ‰ c«¬wZi mvnvGhÅ Acivax mbvÚKiY Kiv 

nGœQ| wkLbdj-9 [Xv. ˆev. 2015]   

K.  wRb Kx?  1 

L.  weeZÆb ejGZ Kx ˆevS?  2 

M.  KZÆ†cGÞi M†nxZ c«¬wZ KxfvGe mÁ·®² nGe eÅvLÅv KGiv| 3 

N.  DÚ aiGbi cÉhywÚ A Æ̂‹bwZK D®²wZi mvG^ mÁ·wKÆZ 

hywÚmn weGkÏlY KGiv|   4 

10 bs cÉGk²i Dîi 

K  RxGei mKj †̀kÅ I A †̀kÅgvb jÞY ev ŠewkÓ¡Å wbq¯̈YKvix 

eskMwZi ‰KKB nGjv wRb|  

L  nvRvi nvRvi eQi mgGqi eÅvcKZvq Rxe cÉRvwZi c†w^exGZ 

AvwefÆve I wUGK ^vKvi RbÅ ˆh avivevwnK cwieZÆb I AwfGhvRb 

cÉwKÌqv PGj ZvGK weeZÆb eGj| c†w^exGZ eZÆgvGb hZ Rxe AvGQ 

Zviv wewf®² mgGq ‰B f„-gíGj Avwef„ÆZ nGqGQ| hvG`i wKQy 

msLÅK wejyµ¦ nGqGQ Avevi ˆKvGbv Rxe wbGRi gGaÅ ˆUKmB 

AwfGhvRwbK cwieZÆb NwUGq ‰LbI wUGK AvGQ| ‰ cÉwKÌqvB nGjv 

weeZÆb|   

M  DóxcGK KZ‡ÆcGÞi M†nxZ c«¬wZwU nGjv wW.‰b.‰. ˆUÕ¡| 

wW.‰b.‰. ˆUGÕ¡i weævbwfwîK eÅenvwiK c«¬wZ nGjv wW‰b‰ 

wdãvi wcÉw´Ÿs| ivbv µÏvRvi `yNÆUbvÕ©Gj cÉvµ¦ weK‡Z g†ZG`Gni 

ŠRweK bgybv Z^v- nvo, ùvZ, Pzj BZÅvw`i wW‰b‰ bKkvGK ZvG`i 

Avñxq-Õ¼RbG`i ˆ^GK ˆbqv ŠRweK bgybvi wW‰b‰ bKkvi mvG^ 

Zzjbv Kiv nq| ‰ c«¬wZGZ cÉ^Gg bgybv ˆ^GK ivmvqwbK cÉwKÌqvq 

wW‰b‰ Avjv`v KGi wbGZ nq| cGi ‰KvwaK ‘ˆiwÕ¡ÈKkb ‰bRvBg’ 

w`Gq ˆKGU ˆQvU ˆQvU UzKiv Kiv nq| ‰ici, BGjKGUÇvGdvGiwmm 

AÅvMvGivR ev cwj‰wKÌjvgvBW ˆRj-‰ wW‰b‰ UzKivàGjv ZvG`i 

Š`NÆÅ AbymvGi wewf®² eÅv´£ AvKvGi Avjv`v Kiv nq| ‰K weGkl 

aiGbi bvBGUÇvGmjyGjvR KvMGR ˆiwWI AÅvKwUf AvBGmvGUvc-ˆK 

wW‰b‰ ˆcÉvGei mvG^ nvBweËWvBR KGi ‰Ý-ˆi wdGÍÂi Dci ˆiGL 

AGUvGiwWIMÉvd c«¬wZGZ `†kÅgvb eÅvG´£i mvwiàGjv wbYÆq Kiv nq 

‰es `yNÆUbvÕ©j ˆ^GK cÉvµ¦ bgybvi mvG^ Avñxq-Õ¼RGbi bgybvi wgj 

I Awgj wPwn×Z KGi Zzjbv Kiv nq| ‰fvGeB KZ‡ÆcGÞi M†nxZ 

c«¬wZwU h^vZÆ wQj ‰es ‰i gvaÅGg g†ZG`n mbvÚKiY mÁ·®² nq|  
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N  DÚ aiGbi cÉhywÚ, A^Ævr ivbv µÏvRvi `yNÆUbvq wbnZG`i jvk 

mbvÚKiY c«¬wZ nGjv wW.‰b.‰. ˆUÕ¡| ‰wU ‰K aiGbi wiKwÁ¼Gb´Ÿ 

wW‰b‰ cÉhywÚ| eZÆgvGb ‰ cÉhywÚi ài‚Z½ ‰es ‰i eÅenvi wPwKrmv 

weævb, K‡wl, grmÅ I cÉvwYmÁ·` ‰es Jla wkGÍ ̧ ‰K bZzb 

AaÅvGqi m†wÓ¡ KGiGQ| mywePvi cvIqvi ˆÞGò cÉPwjZ mvÞÅ-cÉgvY 

I cÉZÅÞ`kÆx wbfÆi wePvi eÅeÕ©v, AGbK mgq I eÅqmvGcÞ| 

‰GÞGò wW‰b‰ ˆUÕ¡ Kiv ˆMGj mgq I eÅq KgvGbv mÁ¿e hv 

A^Æ‹bwZK D®²wZi cG^ mnvqK| wiKwÁ¼Gb´Ÿ wW‰b‰ cÉhywÚ eÅenvi 

KGi K‡wlGÞGò ˆcvKvgvKo, fvBivm ‰es QòvK cÉwZGivax dmj 

Drcv`b Kiv nGœQ| ‰QvovI ‰ cÉhywÚi mnvqZvq dmGji cywÓ¡gvb 

D®²qb Kiv nGœQ| ‰me D®²ZgvGbi dmj A Æ̂‹bwZK D®²qGb 

mnvqK| ZvQvov M†ncvwjZ cÉvYxi àYMZ gvb I Drcv`b ‰es 

wewf®² gvGQi AvKvi e†w«¬GZ ‰ aiGbi cÉhywÚ eÅenvi Kiv nGœQ| 

wPwKrmvGÞGò ‰ cÉhywÚ eÅenvi KGi ˆncvUvBwUm-we fvBivGmi 

wUKv, eügƒò wPwKrmvi Bbmywjb ŠZwi ‰es jvk mbvÚKiY Kiv 

nGœQ| cwiGek `ƒlY ˆivGaI wiKwÁ¼Gb´Ÿ wW‰b‰ cÉhywÚi eÅenvi e†w«¬ 

cvGœQ| DwÍÏwLZ mKj ˆÞGòi D®²qGbi mvG^ A^Æ‹bwZK D®²qb 

mivmwi RwoZ| ZvB, DÚ aiGbi cÉhywÚ A^Ævr wiKwÁ¼Gb´Ÿ wW‰b‰ 

cÉhywÚ A^Æ‹bwZK D®²wZi mvG^ mÁ·wKÆZ- eÚeÅwU hG^vchyÚ eGj 

Avwg gGb Kwi| 

cÉk²11  wbGP RxecÉhywÚ eÅenvi mÁ·wKÆZ ‰KwU ˆcvÕ¡vi ˆ`Iqv 

nGjv: 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 wkLbdj-1  

K. ‰ÝµÏÅv´Ÿ Kx? 1 

L. gvZ‡Dw«¿` KxfvGe wbeÆvPb Kiv nq? 2 

M. wPGò cÉ`wkÆZ cÉhywÚwUi avcàGjv eÅvLÅv KGiv| 3 

N. ‘cÉwZK„jZv mwnúz dmj ŠZwiGZ DÚ cÉhywÚi ài‚Z½ 

Acwimxg”@ DwÚwUi h^v Æ̂Zv weGkÏlY KGiv| 4 

11 bs cÉGk²i Dîi 

K  wUmyÅKvjPvGii DGóGkÅ Dw«¿G`i ˆh Ask eÅenvi Kiv nq ZvB 

‰ÝµÏÅv´Ÿ| 

L  wUmyÅKvjPvi cÉÕ§wZi meGPGq ài‚Z½cƒYÆ avc gvZ‡ Dw«¿` wbeÆvPb| 

gvZ‡ Dw«¿` wbeÆvPGbi ˆÞGò D®²Z àYmÁ·®², Õ¼vÕ©Åevb I ˆivM gyÚ 

Dw«¿`GK wbeÆvPb Kiv nq| ‰B mKj àYmÁ·®² gvZ‡ Dw«¿G`i 

AskweGklGK ‰ÝµÏv´Ÿ ejv nq| 

M  wPGò wiKwÁ¼Gb´Ÿ DNA cÉÕ§Z Kivi c«¬wZ ˆ`LvGbv nGqGQ, DÚ 

c«¬wZi avcàGjv nGjv 

i. Kvw›ÞZ DNA ( target  DNA) wbeÆvPb| 

ii. ‰KwU evnK wbeÆvPb, hvi gvaÅGg Kvw›LZ ŠewkÓ¡Å Õ©vbv¯¦i 

Kiv mÁ¿e| 

iii. wbw`ÆÓ¡ Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

iv. ˆQ`bK‡Z DNA Límgƒn mshyÚ Kivi RbÅ DNA jvBGMR 

‰bRvBg wbeÆvPb| 

v. Kvw›ÞZ DNA mn evnK DNA ‰i AbywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 

vi. Kvw›ÞZ DNA Lí mg¯¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA -‰i 

ewntcÉKvk gƒjÅvqb| 

N  DÚ cÉhywÚwU wRb cÉGKŒkj ev Rxe cÉhywÚi ‰KwU weGkl Ask| 

bZzb dmj D«¿veb ‰es cÉwZK„jZv (Liv, ebÅv, jeYvÚZv) mwnúz 

avGbi RvZ D«¿veGb ‰B cÉhywÚi f„wgKv Acwimxg, KviY cÉPwjZ 

cÉRbb cÉwKÌqvq wRb Õ©vbv¯¦i ‰KB A^ev Lye wbKUeZÆx cÉRvwZi 

gvGS mxgve«¬| wK §̄ wRb cÉGKŒkGji gvaÅGg wbKUeZÆx ev `ƒieZÆx 

ˆh ˆKvb cÉRvwZi gvGS ‰K ev ‰KvwaK wRb mivmwi Õ©vbv¯¦i Kiv 

mÁ¿e| cÉPwjZ cÉRbGb Kvw›LZ djvdj ARÆb KiGZ `xNÆ mgq 

cÉGqvRb| 

wK §̄ wRb cÉGKŒkj Zv Kg mgGq mÁ¿e KGi ˆ`q| wRb cÉGKŒkj ev 

wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gƒj DGókÅ nGjv bZzb I D®²Z ŠewkÓ¡Å 

mÁ·®² Rxe m†wÓ¡ hv «¼viv gvbyl mGeÆvîgfvGe jvfevb nGZ cvGi| ‰B 

cÉhywÚi gvaÅGg Liv mwnúz, jeYvÚZv mwnúz, ebÅv mwnúz, ˆivM 

cÉwZGivax I ˆcvKvgvKo cÉwZGivax dmj Drcv`b mÁ¿e nGqGQ hv 

K‡wlGZ Af„ZcƒeÆ Ae`vb ivLGQ| ‰Qvov Lv`Å Drcv`b AvGMi ˆPGq 

eüMGY ˆeGoGQ| 

cÉk²12  Avkivd mvGne D®²Z ŠewkGÓ¡Åi ‰KwU wjPz MvQ ˆ^GK 

fvj djb cvb| wZwb ‰i exR ecb KGi Abyi…c ŠewkGÓ¡Åi MvQ 

ˆcGZ PvBGjb| wK ¦̄y exR ˆ^GK ˆh MvQ nGjv ZvGZ gvZ‡Dw«¿G`i 

gGZv D®²Z djb nGjv bv| Zvi e®¬y Dw«¿`weævbx W. AvdZve 

ˆnvGmb Zvi MGelYvMvGi wjPz MvQwUi cvk¼ÆgyKzj ˆ^GK AGbKàGjv 

Pviv ŠZwi KGi ZvGK w`Gjb| ‰àGjvi djb gvZ‡Dw«¿G`i gGZvB 

fvGjv nGjv|   wkLbdj-2 I 3 

K. wRb cÉGKŒkj Kx? 1 

L. Biotechnology kõwUi kvwõK ZvrchÆ eÅvLÅv KGiv| 2 

M. W. AvdZve ˆnvGmb KxfvGe ‰KB àYmÁ·®² AGbKàGjv 

Pviv ŠZwi KiGjb? eÅvLÅv KGiv| 3 

N. Avkivd mvGnGei gGZv AviI wewf®² mgmÅv mgvavGb W. 

AvdZve mvGnGei cÉGqvMK‡Z ˆKŒkj K‡wlGÞGò KZUv 

f„wgKv ivLGe? weGkÏlYcƒeÆK gZvgZ `vI| 4 
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12 bs cÉGk²i Dîi 

K  RxecÉhywÚi weGkl i…c wnGmGe ˆKvlGKG± Ềi wRb KYvi cwieZÆb 

NwUGq RxeG`Gni àYMZ i…cv ¦̄i NUvGbvB nGjv wRb cÉGKŒkj| 

L  Biotechnology ev RxecÉhywÚ `ywU kõ Biology ‰es 

Technology ‰i mg¯¼Gq MwVZ| Biology kGõi A^Æ Rxe mÁ·GKÆ 

weGkl ævb ‰es Technology kGõi A^Æ cÉhywÚ| A^Ævr Biology 

‰es Technology-i Av¯¦tmÁ·wKÆZ welqB nGjv Biotechnology ev 

RxecÉhywÚ| 

M  wUmyÅKvjPvGii gvaÅGg AvaywbK cÉhywÚ eÅenvi KGi exR QvovB 

Dw«¿G`i eske†w«¬ NUvGbv mÁ¿e| W. AvdZve ˆnvGmb cvk¼ÆgyKzGji 

wUmyÅ ˆ^GK Pviv ŠZwii RbÅ wZwb wbÁ²wjwLZ ˆKŒkj mgƒn AejÁ¼b 

KGiGQb| 

i. Avkivd mvGnGei evMvb ˆ^GK D®²Z àYmÁ·®², Õ¼vÕ©Åevb I 

ˆivMgyÚ wjPzMvGQi cvk¼ÆgyKzjGK ‰ÝµÏv´Ÿ wnGmGe msMÉn KGib| 

ii. Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, 

dvBGUvniGgvb, myGKÌvR ‰es cÉvq KwVb gvaÅg ŠZwii RbÅ 

RgvU euvavi Dcv`vb ˆhgb AÅvMvi cÉf‡wZ mwVK gvòvi wgwkGq 

Avev` gvaÅg ŠZwi KGib| 

iii. jÅveGiUwiGZ wbw`ÆÓ¡ wbqGg Avev` gvaÅgGK RxevYygyÚ KGi, 

‰i gGaÅ ‰ÝµÏv´Ÿ Õ©vcb KGib| wbw`ÆÓ¡ AvGjv I Zvcgvòvq 

wUmyÅ evievi wefvRGbi gvaÅGg AYyPviv ŠZwi nq| 

iv. ‰ mgÕ¦ Drcvw`Z weUcàwjGK wewœQ®² KGi ZvG`iGK cybivq 

gƒj Drcv`bKvix gvaÅGg Õ©vcb KiGZ nq| 

v. ‰ici Pviv Drcvw`Z nGj W. AvdZve mvGne ‰àGjvGK 

jÅveGiUwiGZ gvwU fiv cvGò Õ©vbv¯¦i KiGeb ‰es gvGS gvGS 

jÅvGei evBGi ‰Gb cÉvK‡wZK cwiGeGk Lvc LvIqvGeb| 

‰fvGe PvivàGjv mRxe I mej nGq ˆMGj Zv wZwb Avkivd 

mvGneGK evMvGb jvMvGbvi RbÅ nÕ¦v¯¦i KiGeb| 

‰fvGeB W. AvdZve ˆnvGmb Avkivd mvGneGK gvZ‡Dw«¿G`i 

mgàYmÁ·®² AGbKàGjv wjPz MvGQi Pviv ŠZwi KGi w`Gjb| 

N  AvGjvPÅ DóxcGK Avkivd mvGne gvZ‡Dw«¿G`i mgàY mÁ·®² 

D®²ZRvGZi wjPz Pviv ŠZwi KiGZ cviwQGjb bv| wK ¦̄y W. AvdZve 

ˆnvGmb wUmyÅKvjPvGii ˆKŒkj cÉGqvM KGi ‰ mgmÅv mgvavb KGi 

w`GqGQb| ‰i…c AviI ˆek wKQy mgmÅv mgvavGb wUmyÅKvjPvi 

ài‚Z½cƒYÆ f„wgKv ivGL| ˆhgb@ 

i. ‰i gvaÅGg Dw«¿`vsk ˆ^GK Kg mgGqi gGaÅ ‰KB ŠewkÓ¡Å 

mÁ·®² AmsLÅ Pviv m†wÓ¡ Kiv hvq| 

ii. mnGRB ˆivMgyÚ, weGkl KGi fvBivmgyÚ Pviv Drcv`b Kiv 

hvq| 

iii. FZywfwîK Pviv Drcv`Gbi mxgve«¬Zv ˆ^GK gyÚ nIqv hvq| 

iv. Õ¼Í̧ mgGq Kg RvqMvi gGaÅ hG^Ó¡ msLÅK Pviv Drcv`Gbi 

myweav ^vKvq Pviv gRyG`i mgmÅv ‰ovGbv hvq| 

v. ˆhme Dw«¿G`i exGRi gvaÅGg eskweÕ¦vi nq bv, ˆmàGjvi Pviv 

cÉvwµ¦ mÁ¿e nq| 

vi. wejyµ¦cÉvq Dw«¿` Drcv`b I msiÞY mnR nq| 

vii. ˆhme ö…GY kmÅ Kjv ^vGK bv ˆmme ö…Y KvjPvi KGi mivmwi 

Dw«¿` m†wÓ¡ Kiv hvq| 

viii. ˆhme Dw«¿G`i ˆhŒb cÉRbb AbycwÕ©Z A^ev cÉvK‡wZKfvGe 

RbGbi nvi Kg ZvG`i Ë̀‚Z msLÅv e†w«¬i eÅeÕ©v Kiv hvq| 

KvGRB wUmyÅKvjPvGii gvaÅGg K‡wlGÞGòi AGbK mgmÅvB KvwUGq 

DVv mÁ¿e nGqGQ ‰es ‰GÞGò ˆ`Lv w`GqGQ Acvi mÁ¿vebv| 

cÉk²13  

 

 

 

 

 

  wkLbdj-3 

K. ˆiwÕ¡ÈKkb ‰bRvBGgi KvR Kx? 1 

L. KxfvGe Avev` gvaÅg ŠZwi Kiv nq? 2 

M. eËÅvK mxW ˆKvÁ·vwbi Pviv Drcv`b c«¬wZ eÅvLÅv KGiv| 3 

N. Pviv wewKÌi eÅemvq eËÅvK mxW ˆKvÁ·vwb I ˆgvÕ¦vK mvGnGei 

gGaÅ ˆK AwaK jvfevb nGeb Zv hywÚmn weGkÏlY KGiv| 4 

13 bs cÉGk²i Dîi 

K  ˆiwÕ¡ÈKkb ‰bRvBGgi mvnvGhÅ DNA-‰i Kvw›ÞZ Ask KZÆb 

Kiv nq| 

L  Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, 

dvBGUvniGgvb, ™ÏyGKvR ‰es cÉvq KwVb gvaÅg ŠZwii RbÅ RgvU 

evavi Dcv`vb ˆhgb AÅvMvi cÉf‡wZ mwVK gvòvq wgwkGq Avev` 

gvaÅg ŠZwi Kiv nq|  

M  eËÅvK mxW ˆKvÁ·vwb wUmyÅKvjPvi c«¬wZGZ jÅveGiUwiGZ Pviv 

Drcv`b KGib| ‰ Pviv Drcv`Gbi ˆÞGò wbÁ²wjwLZ avcàGjv 

AbymiY KiGZ nq| 

i.  D®²Z àYmÁ·®², Õ¼vÕ©Åevb I ˆivMgyÚ Dw«¿`GK ‰ÝµÏvG´Ÿi RbÅ 

wbeÆvPb Kiv nq| 

ii.  Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, 

dvBGUvniGgvb, myGKÌvR ‰es cÉvq KwVb gvaÅg ŠZwii RbÅ 

RgvU euvavi Dcv`vb ˆhgb AÅvMvi cÉf‡wZ mwVK gvòvq wgwkGq 

Avev` gvaÅg ŠZwi Kiv| 

iii.  AGUvGKÑf KGi Avev` gvaÅgGK RxevYygyÚ Kiv| ‰B Avev` 

gvaÅGgB wbqw¯¨Z cwiGeGk Õ©vwcZ Pviv evi evi wefvRGbi 

gvaÅGg KÅvjvm ev AbyPviv Drc®² nq| 

iv.  ‰ mgÕ¦ Drcvw`Z PvivMvGQ hw` gƒj Drc®² bv nq ZGe ‰KwU 

wbw`ÆÓ¡ DœPZv jvGfi ci weUcàGjv wewœQ®² KGi ˆbIqv nq 

‰es ZvG`iGK cybivq gƒj Drcv`bKvix Avev` gvaÅGg Õ©vcb 

Kiv nq| 

v.  gƒjhyÚ PvivàwjGK gvwUfiv cvGò Õ©vbv¯¦i Kiv nq| cieZÆxGZ 

‰àGjvGK jÅveGiUwii evBGii cwiGeGk Lvc LvIqvGbv nq 

‰es ‰K chÆvGq cÉvK‡wZK cwiGeGki gvwUGZ jvMvGbv nq| 

Dw«¿G`i Pviv Drcv`b 

eËÅvK mxW ˆKvÁ·vwbi 
wUmyÅ KvjPvi jÅve 

ˆgvÕ¦vK mvGnGei 
mbvZb bvmÆvwi 



RxecÖhyw³ 9 

N  wewf®²fvGe Dw«¿G`i cÉRbb ev eske†w«¬ NwUGq ‰i Pviv Drcv`b 

Kiv hvq| bvmÆvwiGZ mvavviYZ mbvZb c«¬wZGZ exR ŠZwi, AãR 

cÉRbb ev Kjg ŠZwii gvaÅGg wewf®² Dw«¿G`i Pviv Drcv`b Kiv 

nq| gvGS gvGS D®²Z ŠewkÓ¡Å mÁ·®² Pviv cvIqvi jGÞÅ msKivqY 

ev K‡wòg cÉRbb NUvGbv nq| ZGe AvaywbK wUmyÅ KvjPvi cÉhywÚi 

mvnvGhÅ jÅvGe AÍ̧ mgGq AwaK Pviv Drcv`b Kiv hvq| ZvQvov ‰B 

cÉhywÚGZ ˆivMgyÚ I AwaK djbkxj Pviv Drcv`b Kiv hvq| ‰B 

mKj Pvivi evRvGZ cÉPzi Pvwn`v| ‰B c«¬wZGZ AÍ̧ mgGq AwaK 

Pviv m†wÓ¡ I FZzewnf„ÆZ Pviv Drcv`b Kiv hvq| hv AwaK `vGg 

wewKÌi gvaÅGg Avw^ÆKfvGe ˆek jvfevb nIqv hvq| AÍ¸ RvqMvq 

ZzjbvgƒjK AwaK Pviv gRy` ivLv hvq eGj bvmÆvwi ŠZwii eÅqI 

LvwbKUv KgvGbv hvq| ‰B cÉhywÚi AbÅvbÅ myweavi gGaÅ iGqGQ 

wejywµ¦ cÉvq Dw«¿G`i Pviv Drcv`b, bZzb cÉK‡wZi Pviv Drcv`b 

BZÅvw`| 

myZivs ˆgvÕ¦vK mvGnGei bvmÆvwiGZ DcGi AvGjvwPZ AGbK myweavB 

cvIqv hvGe bv| AbÅw`GK eËÅvK mxW ˆKvÁ·vwb AvaywbK cÉhywÚi 

KjÅvGY AÍ̧ mgGq AwaK Pviv Drcv`b, evRviRvZKiY I wewKÌi 

gvaÅGg AwaK jvfevb nGe| 

cÉk²14 kvGn` I kvnxb ˆQvUGejvq ‰KB mvG^ ˆjLvcov KGi 

wK §̄ kvGn` ˆewk `ƒi ˆjLvcov PvwjGq ˆhGZ cvGiwb| eZÆgvGb ˆm 

wbGRi K‡wl LvgvGi cÉPwjZ cÉRG¯Ãi gvaÅGg dmj djvq| Aciw`GK 

kvnxb RxeweævGbi DœPZi wWwMÉ wbGq ˆgwiGÕ¡g ˆ^GK bZzb Pviv 

m†wÓ¡ KGi|  wkLbdj-3  

K. UÇv´ÖGRwbK Kx? 1 

L. cÉRvwZi wUGK ^vKvq weeZÆGbi ài‚Z½ eÅvLÅv KGiv? 2 

M. kvnxGbi gGZv cÉwKÌqvq Zzwg KxfvGe AmsLÅ Avjyi Pviv 

Drcv`b KiGZ cvGiv eÅvLÅv KGiv| 3 

N. cÉRbGbi ˆÞGò kvGnG`i eÅen†Z c«¬wZ ˆ^GK kvnxGbi 

eÅen†Z c«¬wZ AwaK ài‚Z½ cvGœQ ˆKb? weGkÏlY KGiv| 4 

14 bs cÉGk²i Dîi 

K  ˆRGbwUK Bwéwbqvwis-‰i gvaÅGg Drc®² bZzb ŠewkÓ¡Å mÁ·®² 

RxeB UÇv´ÖGRwbK| 

L  KGqK nvRvi eQi mgGqi eÅvcKZvq Rxe cÉRvwZi c†w^exGZ 

AvwefÆve I wUGK ^vKvi RbÅ ˆh cwieZÆb I AwfGhvRb cÉwKÌqv 

ZvGK ŠRe weeZÆb ejv nq| 

cÉK‡wZGZ cÉGZÅKwU cÉRvwZwUGK ^vKvi RbÅ AbeiZ msMÉvg KGi 

hvGœQ, ˆhme cÉRvwZ mgq I cwiGeGki mvG^ wbGRGK Lvc LvIqvGZ 

cviGQ, ZvivB wUGK ^vKGQ| Avi ‰B cwiewZÆZ AwfGhvRbB weeZÆb| 

M  DóxcGK DwÍÏwLZ kvnxb ˆgwiGÕ¡g nGZ wUmyÅ KvjPvi c«¬wZGZ 

AmsLÅ Avjyi Pviv Drc®² KGiGQb| c«¬wZwU cÉGqvM KGi Avwg 

mnGRB AmsLÅ Avjyi Pviv Drcv`b KiGZ cvwi| cÉwKÌqvwU 

wbÁ²i…c@ 

1.  gvZ‡Dw«¿` wbeÆvPb : D®²ZàYmÁ·®², Õ¼vÕ©Åevb I ˆivMgyÚ 

Dw«¿`GK ‰ÝµÏvG´Ÿi RbÅ wbeÆvPb Kiv nq| 

2.  Avev` gvaÅg ŠZwi : Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq 

LwbRcywÓ¡, wfUvwgb, dvBGUvniGgvb BZÅvw` wewf®² Dcv`vb 

wgwkGq Avev` gvaÅg ŠZwi Kiv nq| 

3. RxevYygyÚ Avev` cÉwZÓ¤v : Avev` gvaÅgGK KvGPi cvGò wbGq 

Zzjv w`Gq gyL e®¬ Kiv nq| ciewZÆGZ AGUvGKÑf hG¯¨ 1210 

ˆm. ˆiGL 15 Ib/sq.Inch PvGc 20 wgwbU ˆiGL RxevYygyÚ Kiv 

nq| ‰B avGc KÅvjvm Drc®² nq| 

4.  gƒj Drcv`K gvaÅGg Õ©vbv ¦̄i : Drc®² AbyPvivq gƒj bv MRvGj 

cybivq PvivGK gƒj Drcv`K gvaÅGg Õ©vbv ¦̄i Kiv nq| 

5.  cÉvK‡wZK cwiGeGk Õ©vbv¯¦i : cƒYÆvã PvifàGjv mRxe I mej 

nGq DVGj ˆmàGjvGK ‰K chÆvGq cÉvK‡wZK cwiGeGk gvwUGZ 

jvMvGbv nq|  

N  DóxcGK DwÍÏwLZ kvGnG`i eÅen†Z c«¬wZ A Æ̂vr cÉPwjZ mbvZb 

c«¬wZ ˆ^GK kvnxGbi eÅen†Z c«¬wZ A Æ̂vr wUmyÅKvjPvi cÉhywÚ 

Dw«¿` cÉRbGbi ˆÞGò AwaK ài‚Z½ cvGœQ| KviY@ 

 kvGnG`i c«¬wZ A Æ̂vr mbvZb c«¬wZGZ bZzb cÉRvwZi Dw«¿̀  

Drcv`b mgqmvGcÞ AbÅẁ GK kvnxGbi c«¬wZGZ A Æ̂vr wUmyÅ 

KvjPvi c«¬wZGZ Lye mnGRB bZzb cÉRvwZi Dw«¿` Drcv̀ b mÁ¿e| 

 wUmyÅ KvjPvi c«¬wZGZ Dw«¿`vsk ˆ^GK ˆhŒb cÉRbGb AÞg 

Dw«¿G`i ˆÞGò Kg mgGqi gGaÅ ‰KB ŠewkÓ¡ÅmÁ·®² AmsLÅ 

Pviv Drcv`b Kiv mÁ¿e hv mbvZb c«¬wZGZ AKÍ¸bxq| 

 mnGRB ˆivMgyÚ, weGkl KGi fvBivmgyÚ Pviv Drcv`Gb 

wUmyÅKvjPvi cÉhywÚ cÉGqvM Kiv nq| hv mbvZb c«¬wZGZ AmÁ¿e| 

 wUmyÅKvjPvi cÉhywÚi gvaÅGg FZzwfwîK Pviv Drcv`Gbi 

mxgve«¬Zv ˆ^GK gyÚ nIqv hvq; Kg RvqMvi gGaÅ hG^Ó¡ Pviv 

Drcv`b myweav ^vKvq Pviv gRyG`i mgmÅv ‰ovGbv hvq; ˆhme 

Dw«¿` exGRi gvaÅGg eskweÕ¦vi KGi bv ZvG`i Pviv Drcv`b 

Kiv hvq; ˆhme ö…GY kmÅKjv ^vGK bv ˆmme ö…Y KvjPvi KGi 

mivmwi Dw«¿` m†wÓ¡ Kiv hvq| hv mbvZb c«¬wZGZ ‰GKevGiB 

AmÁ¿e| 

cÉk²15 weævGbi AMÉhvòvq Rxe cÉhywÚi cÉGqvM gvbyl AGbK 

AvGM ˆ^GKB ÷i‚ KGiGQ| weævGbi Ae`vb mgƒGni gGaÅ DGÍÏLGhvMÅ 

welqàGjvi gGaÅ MuvRb, ˆPjvBKiY, wUmyÅ KvjPvi nGjI eZÆgvGb 

wRb cÉGKŒkj kmÅ D®²qGb cÉvYxi ˆÞGò, grmÅ D®²qGb I cwiGek 

myiÞvq ài‚Z½cƒYÆ f„wgKv cvjb KiGQ| wkLbdj-4 

A K. Rxe cÉhywÚ Kx 1 

L. DNA Abywjcb eÅvLÅv KGiv|  2 

M. GMO wW‰b‰ cÉÕ§Z Kivi avcmgƒn eYÆbv KGiv|   3 

N. cÉvYxi ˆÞGò I wPwKrmvi ˆÞGò wRb cÉGKŒkGji f„wgKv 

weGkÏlY KGiv|   4 

15 bs cÉGk²i Dîi 

K  ˆh cÉhywÚ cÉGqvM KGi ˆKvGbv RxeGKvl, AYyRxe ev Zvi Ask 

weGkl eÅenvi KGi bZzb ŠewkÓ¡ÅmÁ·®² RxGei D«¿veb Kiv nq ˆmB 

cÉhywÚB nGjv Rxe cÉhywÚ| 



10 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

L  ˆh cÉwKÌqvq ‰KwU DNA AYy ˆ^GK `ywU AcZÅ DNA AYy ŠZwi 

nq ZvGK DNA Abywjcb eGj| ‰ c«¬wZGZ gvZ‡ DNA AYyi mƒò 

`ywUi nvBGWÈvGRb e®¬b ˆfGO wMGq Avjv`v nq ‰es cÉwZwU mƒò Zvi 

cwicƒiK bZzb mƒò m†wÓ¡i gvaÅGg `ywU bZzb DNA AYy ŠZwi KGi| 

DNA Abywjcb AaÆiÞbkxj c«¬wZGZ NGU ^vGK| 

M  GMO wW‰b‰ ˆK Recombinant DNA I ejv nq| wbGP GMO 

wW‰b‰ ev Recombinant DNA ŠZwii avcàGjv eYÆbv Kiv nGjv 

i. Kvw›ÞZ DNA ( target  DNA) wbeÆvPb| 

ii. ‰KwU evnK wbeÆvPb, hvi gvaÅGg Kvw›LZ ŠewkÓ¡Å Õ©vbv¯¦i 

Kiv mÁ¿e| 

iii. wbw`ÆÓ¡ Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

iv. ˆQ`bK‡Z DNA Límgƒn mshyÚ Kivi RbÅ DNA jvBGMR 

‰bRvBg wbeÆvPb| 

v. Kvw›ÞZ DNA mn evnK DNA ‰i AbywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 

vi. Kvw›ÞZ DNA Lí mg¯¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA -‰i 

ewntcÉKvk gƒjÅvqb| 

N  wRb cÉGKŒkj nGjv meÆvaywbK Rxe cÉhywÚ| weævGbi wewf®² 

ˆÞGò wRb cÉGKŒkj ài‚Z½cƒYÆ f„wgKv ˆiGL ^vGK| wbGP cÉvYx ‰es 

wPwKrmv ˆÞGò wRb cÉGKŒkGji f„wgKv weGkÏlY Kiv nGjv-   

cÉvYxi ˆÞGò: Mevw` c÷ ˆhgb- Mi‚i ỳGa AvwgGli cwigvY e†w«¬i 

RbÅ Protein C wRb Õ©vbv ¦̄i Kiv nGqGQ| AvKvi e†w«¬ ‰es gvsGmi 

Drcv`b evovGbvi DGóGkÅ gvbyGli e†w«¬i RbÅ `vqx niGgvGbi wRb 

Õ©vbv ¦̄i KGi ˆfovi ˆKŒwjMZ cwieZÆb NUvGbv mÁ¿e nGqGQ| ˆfovi 

ckGgi cwigvY I àYMZgvb e†w«¬i RbÅ eÅvKGUwiqvi 2wU wRb, 

h^v- CysE ‰es CysM ˆfovi wRGbvGg Õ©vbv ¦̄i Kiv nGqGQ| 

wPwKrmv ˆÞGò: wRb cÉGKŒkGji gvaÅGg CÓ¡ bvgK QòvK 

ˆncvUvBwUm we-fvBivGmi wUKv (B´ŸviGdib) ŠZwi Kiv nGœQ| 

gvbeG`Gni Bbmywjb ŠZwii wRb eÅenvi KGi ˆKŒwjMZfvGe 

cwiewZÆZ E. coli eÅvKGUwiqv ‰es CÓ¡ ˆ^GK evwYwRÅKfvGe 

Bbmywjb ŠZwi Kiv nGœQ- hv gvbyGli eügƒò ˆivGMi wPwKrmvq 

ài‚Z½cƒYÆ Ae`vb ivLGQ| ‰Qvov ˆKŒwjMZfvGe cwiewZÆZ E. coli 

eÅvKGUwiqv ˆ^GK wewf®² aiGbi DóxcK Dcv`vb ŠZwi Kiv nGœQ hv 

fvBivmRwbZ ˆivM, KÅv´Övi ‰gbwK AIDS wPwKrmvq eÅen†Z nGœQ| 

cÉk²16   

 
wkLbdj-4 

K. GMO-‰i cƒYÆbvg ˆjGLv| 1 

L. bvBGUÇvGRb ˆem ejGZ Kx ˆevS? 2 

M. wPò-B-‰i MVb eÅvLÅv KGiv| 3 

N. hw` wPò-A-‰i ‰KwU wbw`ÆÓ¡ Ask wPò-B ‰i mGã hyÚ 

nq ZGe ˆmLvGb ˆKvb c«¬wZ NGU weGkÏlY KGiv| 4 

16 bs cÉGk²i Dîi 

K  GMO-‰i cƒYÆbvg-Genetically Modified Organism|  

L  bvBGUÇvGRb, KveÆb, nvBGWÈvGRb I AwÝGRb mgw®¼Z ˆhŒMB nGjv 

bvBGUÇvGRb ˆem| bvBGUÇvGRb-ˆem `y cÉKvi| h^v-  

cvBwiwgwWb : ‰LvGb wZb aiGbi cvBwiwgwWb ˆem iGqGQ| h^v-

^vBwgb, mvBGUvwmb ‰es BDivwmj| 

wcDwib : wcDwiGb ỳ aiGbi ˆem iGqGQ| h^v AÅvwWwbb ‰es 

àqvwbb|  

M  wPò-B nGjv DNA| ‰wU ˆKÌvGgvGRvGgi cÉavb Dcv`vb|  

DNA w«¼mƒòK| ỳwU cwjwbDwKÑIUvBW mƒò ciÕ·Gii mG^ ˆjvnvi 

wmwoi gGZv Wvb w`GK cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb 

KGi| ‰ wmwoi nvZj ŠZwi nq cuvP KveÆb wewkÓ¡ kKÆiv, bvBGUÇvGRb 

NwUZ ˆem I A‹Re dmGdU w`Gq| DNA-i bvBGUÇvGRb-ˆemàGjv 

nGjv AÅvwWwbb, àqvwbb, ^vqvwgb I mvBGUvwmb| ‰KwU mƒGòi 

AÅvwWwbb AbÅ mƒGòi ^vqvwgGbi mvG^ `ywU nvBGWÈvGRb e´£ (A=T) 

«¼viv hyÚ ^vGK| Avevi ‰KwU mƒGòi àqvwbb AbÅ mƒGòi 

mvBGUvwmGbi mvG^ wZbwU nvBGWÈvGRb e´£ «¼iv hyÚ (G  C) ^vGK| 

ˆnwjGÝi cÉwZwU NƒYÆb 34A0 Š`NÆÅ wewkÓ¡| ‰KwU cƒYÆ NƒbÆGbi gGaÅ 

10wU wbDwKÑIUvBW ^vGK| cvk¼ÆeZÆx `ywU wbDwKÑIUvBGWi `ƒiZ½ 

3.4A0| DNA-i `ywU wbDwKÑIUvBW mƒò wecixZfvGe AeÕ©vb 

KGi| ‰B DNA eskMwZi cÉavb Dcv`vb ‰es mKj PvwiwòK 

ŠewkGÓ¡Åi aviK I evnK  

N  wPò-A nGjv eÅvKGUwiqv ‰es wPò-B nGjv DNA| eÅvKGUwiqvi 

‰KwU wbw`ÆÓ¡ Ask µÏvRwgW DNA wPò-B-‰i mGã wiKwÁ¼Gb´Ÿ 

DNA cÉhywÚ ev c«¬wZi gvaÅGg hyÚ nGZ cvGi| ‰wU Rxe cÉhywÚi 

‰KwU AvaywbK kvLv| ‰GÞGò µÏvRwgW DNA evnK DNA wnGmGe 

‰es wPò-B-‰i DNA Kvw›ÞZ DNA wnGmGe KvR KiGe| wPò-B-

‰i DNA ˆKejgvò eÅvKGUwiqvi µÏvRwgW DNA-i mGãB hyÚ 

nGZ cvGi| ‰GÞGò wbw`ÆÓ¡ wKQy avivevwnK avc AbymiY KiGZ nq| 

ˆhgb 

i. Kvw›ÞZ DNA ( target  DNA) wbeÆvPb| 

ii. ‰KwU evnK wbeÆvPb, hvi gvaÅGg Kvw›LZ ŠewkÓ¡Å Õ©vbv¯¦i 

Kiv mÁ¿e| 

iii. wbw`ÆÓ¡ Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

iv. ˆQ`bK‡Z DNA Límgƒn mshyÚ Kivi RbÅ DNA jvBGMR 

‰bRvBg wbeÆvPb| 

v. Kvw›ÞZ DNA mn evnK DNA ‰i AbywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 
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vi. Kvw›ÞZ DNA Lí mg¯¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA -‰i 

ewntcÉKvk gƒjÅvqb| 

eÅvKGUwiqvi µÏvRwgW DNA-i mGã Kvw›ÞZ DNA LG´£i mshyÚ 

nIqvi avivevwnK ‰ avcàGjv cÉK‡ZcGÞ wiKwÁ¼Gb´Ÿ DNA cÉhywÚiB 

avc| myZivs wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGgB wPò-A ‰i ‰KwU 

wbw`ÆÓ¡ Ask A Æ̂vr µÏvRwgW DNA wPò-B DNA-i mGã hyÚ nGe| 

cÉk²17 Kvgvj I Rvgvj `yRb ˆQvUGejvq ‰KBmvG^ ˆjLvcov 

KGi| wK ¦̄y Kvgvj ˆewk `ƒi ˆjLvcov PvwjGq ˆhGZ cvGi wb| 

eZÆgvGb ˆm K‡wlLvgvGi KvR KGi ‰es cÉPwjZ cÉRbGbi gvaÅGg 

dmj djvq| Aciw`GK Rvgvj weG`k ˆ^GK wRb cÉGKŒkGji Dci 

DœPZi wWMÉx jvf KGi| wkLbdj-4 

K. eskMwZ eÕ¦y Kx? 1 

L. DNA AbywjcbGK AaÆiÞYkxj c«¬wZ ejv nq ˆKb? 2 

M. cÉRbGbi ˆÞGò KvgvGji eÅen†Z c«¬wZi Zyjbvq RvgvGji 

eÅen†Z c«¬wZ AwaK ài‚Z½ cvGœQ ˆKb? eÅvLÅv KGiv| 3 

N. ˆcvKvgvKo I fvBivm cÉwZGivax dmGji RvZ D«¿veGb 

RvgvGji eÅen†Z cÉhywÚi ài‚Z½ weGkÏlY KGiv| 4 

17 bs cÉGk²i Dîi 

K  ˆhme eÕ¦yi gvaÅGg wcZv-gvZvi ŠewkÓ¡Åvewj ZvG`i m¯¦vb-

m¯¦wZGZ Õ©vbv¯¦wiZ nq ZvG`iGK eskMwZ eÕ¦y eGj| 

L  DNA Abywjcb c«¬wZGZ DNA mƒò ỳwUi nvBGWÈvGRb e®¬b 

ˆfGã wMGq Avjv`v nq ‰es cÉwZwU mƒò Zvi cwicƒiK bZyb mƒò 

m†wÓ¡ KGi| cGi ‰KwU cyivZb mƒò I ‰KwU bZyb mƒò mshyÚ nGq 

DNA AYyi m†wÓ¡ nq| ‰KwU cyivZb gvZ‡ mƒòK ‰es ‰KwU bZyb 

m†Ó¡ mƒòGKi mg ¼̄Gq bZyb DNA AYy MwVZ nq eGj DNA 

AbywjcbGK AaÆ-iÞbkxj c«¬wZ ejv nq|  

M  cÉRbGbi ˆÞGò KvgvGji eÅen†Z c«¬wZwU nGjv cÉPwjZ cÉRbb 

c«¬wZ ‰es RvgvGji c«¬wZwU nGjv wRb cÉGKŒkj c«¬wZ| 

RvgvGji c«¬wZwUi gvaÅGg A^Ævr wRb cÉGKŒkGji gvaÅGg wRb  

Õ©vbv¯¦i cÉwKÌqvq Kvw›ÞZ ŠewkÓ¡Å AÍ̧ mgGq mƒPvi‚fvGe Õ©vbv¯¦i 

mÁ¿e nq eGj eZÆgvGb RbMGYi wbKU cÉPwjZ cÉRbGbi Zyjbvq ‰ 

cÉhywÚwU AwaK MÉnYGhvMÅ| ˆ`Lv ˆMGQ bZyb dmj D«¿veGbi ˆÞGò 

cÉPwjZ cÉRbGbi Zyjbvq wRb cÉGKŒkj AwaK KvhÆKix| cÉPwjZ 

cÉRbGb Kvw›ÞZ djvdj ARÆb KiGZ `xNÆ mgq cÉGqvRb, wK¯¦y wRb 

cÉGKŒkGji mvnvGhÅ Lye `Ë‚Z Kvw›LZ ŠewkÓ¡Å mÁ·®² Dw«¿` ev cÉvYx ev 

AYyRxe cvIqv mÁ¿e| cÉPwjZ cÉRbGb Kvw›ÞZ wRGbi mvG^ 

AbvKvw›ÞZ wRb Õ©vbv¯¦i nGZ cvGi ‰es Kvw›ÞZ wRGbi 

Õ©vbv¯¦iI AwbwøZ| wRb cÉGKŒkGj AbvKvw›ÞZ wRb Õ©vbv¯¦Gii 

mÁ¿vebv ˆbB ‰es Kvw›ÞZ wRb Õ©vbv¯¦i wbwøZ| cÉPwjZ cÉRbGb 

welvÚZv cixÞv Kiv nq bv, wK ¦̄y wRb cÉGKŒkGj welvÚZv cixÞv 

Kiv nq| DcGi ewYÆZ KviYàGjvi RbÅ KvgvGji eÅen†Z c«¬wZwU 

A^Ævr cÉPwjZ cÉRbb c«¬wZ Zyjbvq RvgvGji eÅen†Z c«¬wZwU wRb 

cÉGKŒkj c«¬wZ RbMGYi wbKU AwaK ài‚Z½ cvGœQ| 

N  dmjx Dw«¿G`i D®²ZRvZ D«¿veGb RvgvGji eÅen†Z cÉhywÚ Z^v 

wRb cÉGKŒkj cÉhywÚi ài‚Z½ w`b w`b ˆeGoB PGjGQ| ‰ cÉhywÚi 

gvaÅGg weævbxiv D«¿veb KGi PGjGQ AGbK D®²Z RvGZi dmjx 

Dw«¿`| ˆcvKvgvKo I fvBivm cÉwZGivax dmGji RvZ D«¿veGb wRb 

cÉGKŒkj cÉhywÚi f„wgKv Acwimxg| ‰GÞGò ˆcvKvgvKo cÉwZGivax 

wRb ˆhgb@Bt bvgK eÅvUGUwiqvi wRb dmjx Dw«¿` ˆKvGl 

Õ©vbv¯¦Gii ci DÚ ˆKvl ˆ^GK wUmyÅ KvjPvGii gvaÅGg ˆcvKvgvKo 

cÉwZGivax dmjxRvZ D«¿veb Kiv mÁ¿e| eZÆgvb ‰ cÉhywÚi gvaÅGg 

ˆcvKvgvKo cÉwZGivax dmGji RvZ D«¿veb Kiv nGqGQ| ˆhgb Bt 

f„ëv, Bt Zyjv, Bt avb BZÅvw` DGÍÏLGhvMÅ| ‰mKj dmj 

ˆjwcGWvcGUiv ‰es KwjIcGUiv eGMÆi A¯¦fzÆÚ ÞwZKi KxUcZGãi 

wei‚G«¬ cÉwZGivaÞg| wVK ‰KBfvGe wRb cÉGKŒkj cÉhywÚi gvaÅGg 

mwVKfvGe fvBivm ˆKvU ˆcÉvwUb wRb Õ©vbv¯¦Gii gvaÅGg wewf®² 

aiGbi fvBivm cÉwZGivax dmGji RvZ D«¿veb Kiv mÁ¿e nGqGQ| 

ˆhgb UGgGUv ˆgvRvBK fvBivm (ToMV), ˆUvevGKv ˆgvRvBK 

fvBivm (TMV) ‰es ˆcuGci wis Õ·U fvBivm (PRSV) cÉwZGivax 

RvZ BGZvgGaÅ D«¿vweZ nGqGQ| cÉPwjZ cÉRbb c«¬wZGZ 

ˆcvKvgvKo I fvBivm cÉwZGivax dmGji RvZ D«¿veb Kiv ˆhgb 

KwVb ˆZgwb mgq mvGcÞI eGU| wK¯¦y RvgvGji eÅen†Z cÉhywÚ Z^v 

wRb cÉGKŒkj cÉhywÚi gvaÅGg mwVKfvGe ‰es Õ¼Í̧ mgGq ˆcvKvgvKo 

I fvBivm cÉwZGiva dmGji RvZ D«¿veb Kiv mÁ¿e nGqGQ| ZvB 

ejv hvq, ˆcvKvgvoI fvBivm cÉwZGivax dmGji RvZ D«¿veGb 

RvgvGji eÅen†Z wRb cÉGKŒkj cÉhywÚi ài‚Z½ Acwimxg| 

cÉk²18  

 

 
 

 wkLbdj-5 

K. Biotechnology kõwU cÉ^g ˆK cÉeZÆb KGib? 1 

L. wUmyÅ KvjPvi ejGZ Kx ˆevS? 2 

M. X- ‰i mnvqZvq Y wKfvGe Z-G cwieZÆb Kiv mÁ¿e- 

eÅvLÅv KGiv| 3 

N. K‡wlGZ DÚ cÉhywÚi ài‚Z½ weGkÏlY KGiv| 4 

18 bs cÉGk²i Dîi 

K  nvGãixq cÉGKŒkjx Karl Ereky| 

L  mvaviYZ ‰K ev ‰KvwaK aiGbi ‰KàœQ ˆKvl mgwÓ¡GK 

wUmyÅeGj| ‰KwU wUmyÅGK RxevYygyÚ cywÓ¡eaÆK ˆKvGbv wgwWqvGg 

ewaÆZKiY cÉwKÌqvB nGjv wUmyÅKvjPvi| Dw«¿` wUmyÅKvjPvGi Dw«¿G`i 

ˆKvGbv wewœQ®² Ask ev AãweGkl (ˆhgb civMGiYy, kxlÆ, 

ceÆBZÅvw`) ˆKvGbv wbw`ÆÓ¡ cywÓ¡ eaÆK wgwWqvGg RxevYygyÚ AeÕ©vq 

KvjPvi Kiv nq| 



12 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

M  wPò X nGœQ Kvw›ÞZ ev UvGMÆU DNA| Y nGjv evnK DNA| 

Avi Z nGjv X I Y ‰i mg¯¼Gq MwVZ wiKwÁ¼Gb´Ÿ DNA| ‰B 

wiKwÁ¼Gb´Ÿ DNA ŠZwi KiGZ ˆek wKQy avc AbymiY KiGZ nq| 

cÉ^Gg ‰KwU evnK DNA wnGmGe Y ‰es Kvw›ÞZ DNA wnGmGe X 

wbeÆvPb KiGZ nGe| cieZÆxGZ X I Y ˆK ‰KB ˆiwÕ¡ÈKkb 

‰bRvBg w`Gq KvUGZ nGe| ‰B ‰bRvBg Y ‰i wbw`ÆÓ¡ Õ©vGb 

KvGU| ‰ici X ˆK Y ‰i KwZÆZ AsGk jvBGMR ‰bRvBGgi 

gvaÅGg Õ©vcb KiGZ nGe| ‰fvGe Kvw›ÞZ DNA Lí X ˆK evnK 

DNA- Y ˆZ mshyÚ Kivi gvaÅGg wiKwÁ¼Gb´Ÿ DNA-Z ŠZwi nq| 

N  DóxcGK ˆ`LvGbv cÉhywÚ nGjv wiKwÁ¼Gb´Ÿ DNA cÉhywÚ| K‡wlGZ 

wiKwÁ¼Gb´Ÿ DNA cÉhywÚ ài‚Z½cƒYÆ fƒwgKv ivGL| 

wiKwÁ¼Gb´Ÿ DNA cÉhywÚ nGjv meÆvaywbK Rxe cÉhywÚ| ‰B cÉhywÚi gƒj 

DGókÅ nGjv bZzb I D®²Z ŠewkÓ¡Å mÁ·®² Rxe m†wÓ¡ hv «¼viv gvbyl 

mGeÆvœP jvfevb nGZ cvGi| ‰B cÉhywÚi gvaÅGg ÞwZKi ˆcvKvgvKo 

cÉwZGivax dmGji RvZ D«¿veb Kiv nGœQ| ˆhgb- wewU f„ëv, wewU 

Zzjv, wewU avb| ‰B cÉhywÚi gvaÅGg fvBivm cÉwZGivax dmGji RvZ 

D«¿veb Kiv nGœQ| wRbMZ cwieZÆGbi gvaÅGg AvMvQvbvkK 

ivmvqwbK c`vG^Æi wei‚G«¬ mnbkxjZv mÁ·®² f„ëv, Zzjv BZÅvw` 

dmGji RvZ D«¿veb Kiv mÁ¿e| ‰B cÉhywÚi gvaÅGg Dw«¿G` ‰KvwaK 

ŠewkÓ¡Å AbycÉGek KivGbv hvq| wRbMZ i…cv¯¦Gii gvaÅGg dmGji 

cywÓ¡ gvb D®²qb Kiv nGqGQ| ˆhgb- avGb wfUvwgb-‰ Z^v weUv 

KÅvGivwUb wRb Õ©vbv¯¦i Kiv nGqGQ| avGb Avqib ˆhvM Kivi 

cÉGPÓ¡v AeÅvnZ iGqGQ| wiKwÁ¼Gb´Ÿ cÉhywÚi mnvqZvq, Zzjv ‰es 

f„ëvi gGaÅ ‰KB mvG^ AvMvQv mwnúz ‰es ˆcvKvgvKo cÉwZGivax 

ŠewkÓ¡Å AbycÉGek KivGbv nGqGQ| 

myZivs wiKwÁ¼Gb´Ÿ DNA cÉhywÚ K‡wlGZ bZzb «¼vi DG®ÂvPb KGiGQ| 

cÉk²19  ˆRGbwUK BwéwbqvwisGK wiKwÁ¼Gb´Ÿ DNA cÉhywÚI ejv 

nq| ‰B cÉhywÚi gvaÅGg DNA-i Kvw›ÞZ Ask eÅvKGUwiqv ˆ^GK 

gvbyGl, Dw«¿` ˆ^GK cÉvYxGZ ‰es cÉvYx ˆ^GK Dw«¿G` Õ©vbv¯¦i mÁ¿e 

nGqGQ| ‰B cÉhywÚi gvaÅGg m†Ó¡ bZzb ŠewkGÓ¡Åi RxeGK ejv nq 

GMO (Genetically modified organism) ev GE (Genetically 

engineered) ev UÇv´ÖGRwbK|               wkLbdj-5  

K. ˆKÑvwbs Kx? 1 

L. Genetically modified Lv`Å KvGK eGj? 2 

M. wiKwÁ¼Gb´Ÿ-DNA cÉhywÚi wPò Aâb KGiv| 3 

N. Genetically modified Lv`Å MÉnY Kiv DwPr bvwK cwinvi 

Kiv DwPr? ˆZvgvi gZvgZ `vI| 4 
19 bs cÉGk²i Dîi 

K  ‰KB aiGbi wRb enbKvix I ‰KB AvK‡wZi ‰KvwaK Rxe 

m†wÓ¡i cÉwKÌqvB nGjv ˆKÑvwbs|  

L  ˆRGbwUK Bwæwbqvwis ev wiKwÁ¼Gb´Ÿ-DNA cÉhywÚi gvaÅGg 

D«¿vweZ Lv`ÅGK ejv nq Genetically modified Lv`Å| ‰GÞGò 

Kw›ÞZ ŠewkÓ¡Å enbKvix DNA L´£GK wiKwÁ¼Gb´Ÿ-DNA cÉhywÚi 

gvaÅGg Dw«¿` ev cÉvYxGKvGl Õ©vbv¯¦i Kiv nq ‰es Zv ˆ^GK 

cieZÆxGZ UÇv´ÖGRwbK Dw«¿` ev cÉvYx cvIqv hvq| DÚ UÇv´ÖGRwbK 

Dw«¿` ev cÉvYx ˆ^GK cÉvµ¦ Lv`ÅB nGjv Genetically modified  Lv`Å|  

M  wiKwÁ¼Gb´Ÿ-DNA cÉhywÚ wbGP wPGòi gvaÅGg ˆ`LvGbv nGjv- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N  ˆRGbwUK Bwæwbqvwis cÉhywÚi gvaÅGg D«¿vweZ Lv`ÅGK ejv nq 

Genetically modified Lv`Å| ‰ cÉhywÚi gvaÅGg D®²Z ‰es Kvw›ÞZ 

ŠewkÓ¡Å mgw®¼Z DNA L´£GK evnK DNA-i mvG^ hyÚ KGi ZvGK 

Dw«¿` ev cÉvwYGKvGl Õ©vbv¯¦i nq| cieZxÆGZ H UÇv´ÖGRwbK ˆKvl 

ˆ^GK wUmyÅKvjPvGii gvaÅGg UÇv´ÖGRwbK Dw«¿` ev cÉvYx m†wÓ¡ Kiv 

nq| UÇv´ÖGRwbK ‰mKj Rxe ˆ^GK ŠZwi Lv`Å ZLb Genetically 

modified Lv`Å wnGmGe weGewPZ nq| ˆRGbwUK Bwéwbqvwis cÉhywÚi 

DGókÅ nGjv bZzb I D®²Z ŠewkÓ¡Å mÁ·®² Rxe m†wÓ¡ Kiv hv gvbyGli 

RbÅ meÆ`v KjÅvYKi| ‰ cÉhywÚi gvaÅGg wbw`ÆÓ¡ ŠewkGÓ¡Åi wRbGK 

wbwøZfvGe Õ©vbv¯¦Gii gvaÅGg Kvw›ÞZ UÇv´ÖGRwbK Dw«¿` ev cÉvYxi 

D«¿veb mÁ¿e| Avevi ‰ cÉhywÚGZ welvÚZv cixÞv Kiv nq| ‰ 

cÉhywÚi gvaÅGg dmGji cywÓ¡gvb D®²qb Kiv nGqGQ| ˆhgb-mycvi 

ivBGm wfUvwgb-‘‰’ Z^v weUv-KÅvGivwUb wRb Õ©vbv¯¦i Kiv nGqGQ| 

‰Uv mKGji RbÅ weGkl KGi evœPvG`i RbÅ LyeB DcKvix| 

‰gwbfvGe D«¿vweZ nGqGQ exRnxb ZigyR, ˆgvRvBK cÉwZGivax 

UGgGUvmn AGbK Lv`Å Drcv`bKvix UÇv´ÖGRwbK Dw«¿`| AbÅw`GK 

Protein C wRb Õ©vbv¯¦Gii gvaÅGg Mi‚i `yGa ˆcÉvwUGbi cwigvY 

evovGbv mÁ¿e nGqGQ| 

DcGii AvGjvPbvq ˆ`Lv hvq ˆh ˆRGbwUK Bwéwbqvwis cÉhywÚi 

gvaÅGg D«¿vweZ Gendetically modified Lv`ÅàGjv RxGei ˆKvGbv 

ÞwZ KGi bv eis DcKvix f„wgKv cvjb KGi| ‰mKj KviGY Avwg 

gGb Kwi Genetically modified Lv`Å MÉnY Kiv DwPr| 

wgwWqvGg Õ©vbv¯¦iY 

ˆKÑvb ˆKvl 

E.coli ˆKvl
wiKwÁ¼Gb´Ÿ DNA Õ©vbv¯¦i

ˆcvlK ˆKvGl cÉGekKiY 

wiKwÁ¼Gb´Ÿ DNA mshyÚ wRb 

jvBGMR ‰bRvBGgi 
mvnvGhÅ Kvw›ÞZ DNA-i 
cybtmsGhvRb 

Kvw›ÞZ DNALí (wRb 

wbw`ÆÓ¡ DNA Límgƒn 
KwZÆZ µÏvRwgW Muv^b 

cÉv¯¦ 

 ˆiwÕ¡ÈKkb ‰bRvBg 
cÉGqvM 

AvnwiZ µÏvRwgW KZÆb Õ©j 

ˆiwÕ¡ÈKkb ‰bRvBg 

Kvw›ÞZ wRbmn 
AvnwiZ DNA Lí 

µÏvRwgW DNA 

cÉavb DNA AYy 

BDKÅvwiIwUK ˆKvl 

ˆKÌvGgvGmvgvj 
 

wPò : wiKwÁ¼Gb´Ÿ DNA ŠZwii avcmgƒn 

E.coli ˆKvl

msLÅve†w«¬(ˆKÑvwbs) 
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cÉk²20 wjgvi evev evRvi ˆ^GK bxGivM ivmvqwbK `ËeÅvw` gyÚ 

wKQy Avjy wKbGjb, hv mvaviY Avjyi ˆPGq AGbK ˆewk Õ¼vÕ©Å 

mÁÃZ| evev ejGjb ‰Uv wUmyÅ KvjPvGii dj|  wkLbdj-5 

K. UÇv´ÖGRwbK Kx? 1 

L. DNA replication  ejGZ Kx ˆevSvq? 2 

M. DóxcGK wjgvi evevi KÌqK‡Z Avjy Drcv`Gb cÉhywÚ KxfvGe 

eÅenvi KiGe? 3 

N. wjgvi evevi ewYÆZ cÉhywÚi mGã wRb cÉGKŒkGji 

ZzjbvgƒjK weGkÏlGY ˆKvbwU AwaK MÉnYGhvMÅ gZvgZ `vI|4 

20 bs cÉGk²i Dîi 

K  wRb cÉGKŒkGji gvaÅGgcÉvµ¦ bZzb ŠewkÓ¡ÅmÁ·®² RxeB nGjv 

UÇv´ÖGRwbK| 

L  ˆh cÉwKÌqvq ‰KwU DNA AYy nGZ `ywU bZzb DNA AYy m†wÓ¡ nq 

ZvGK DNA replication eGj| DNA replication AaÆ-iÞYkxj 

c«¬wZGZ nGq ^vGK| ‰GÞGò bZzb DNA AYy `ywUi cÉwZwUGZ ‰KwU 

KGi gvZ‡ DNA AYyi mƒò ^vGK|  

M  wjgvi evev evRvi ˆ^GK wUmyÅ KvjPvi cÉhywÚGZ Drcvw`Z bxGivM 

wKQy Avjy KÌq KGiwQj| wUmyÅ KvjPvi cÉhywÚ eÅenvGii gvaÅGg ‰ 

aiGbi Avjy Drcv`Gb wbÁ²wjwLZ avcàGjv AbymiY KiGZ nGe@ 

@  D®²Z àYmÁ·®² I ˆivMgyÚ AvjyMvQGK ‰ÝµÏvG´Ÿi RbÅ wbeÆvPb 

KiGZ nGe| 

@  Dw«¿G`i e†w«¬i RbÅ LwbR cywÓ¡, wfUvwgb, niGgvb, myGKÌvR 

Avev` gvaÅg ŠZwi KiGZ nGe| 

@  AGUvGKÑf KGi Avev` gvaÅgGK RxevYygyÚ KGi Vvív I RgvU 

euvavi ci ‰i gGaÅ ‰ÝµÏv´Ÿ Õ©vcb KiGZ nGe| ‰àGjvGK 

wbqw¯¨Z cwiGeGk ivLvi ci ‰ÝµÏv´Ÿ Õ©vcbGK KÅvjvm ev 

AYyPviv ŠZwi nGe| 

@  gƒj Drcv`Gbi RbÅ wbw`ÆÓ¡ DœPZv jvGfi ci weUcàGjvGK gƒj 

Drcv`bKvix gvaÅGg Õ©vbv¯¦i KiGZ nGe| 

@  gƒjhyÚ PvivàGjvGK gvwU fiv cvGò Õ©vbv¯¦Gii ci ˆmàGjvGK 

evBGii cwiGeGk Lvc LvIqvGZ nGe| ˆkl chÆvGq ‰àGjvGK 

gvGV Õ©vbv¯¦i KiGZ nGe| 

‰fvGe wUmyÅ KvjPvi cÉhywÚ eÅenvGii gvaÅGg Drcvw`Z Avjyi Pviv 

ˆ^GK bxGivM ‰es mvaviY Avjy ˆ^GK AGbK ˆewk Õ¼vÕ©ÅmÁÃZ Avjy 

cvIqv hvGe|   

N  DóxcGK wjgvi evevi ewYÆZ cÉhywÚwU nGjv wUmyÅKvjPvi| 

wUmyÅKvjPvi cÉhywÚi gvaÅGg AÍ¸ mgGq ‰KB ŠewkÓ¡Å mÁ·®² AwaK 

msLÅK Pviv ŠZwi Kiv hvq| ‰ cÉhywÚGZ Drcvw`Z PvivàGjv ˆivMgyÚ 

ev RxevYygyÚ nGq ^vGK| wUmyÅ KvjPvi cÉhywÚi gvaÅGg bZzb 

ŠewkGÓ¡Åi ev D®²Z ŠewkGÓ¡Åi Dw«¿̀  ev AYyRxe m†wÓ¡ Kiv LyeB 

KwVb| ˆivMgyÚ Dw«¿` Pviv ŠZwi mÁ¿e nGjI ˆivM cÉwZGivax RvZ 

D«¿veb ‰ cÉhywÚGZ mÁ¿e bq| cÞv¯¦Gi wRb cÉGKŒkj cÉhywÚi gvaÅGg 

D®²Z ŠewkGÓ¡Åi Rxe m†wÓ¡ Kiv mÁ¿e| bZzb ŠewkÓ¡Å m†wÓ¡i RbÅ ˆKvb 

RxGei DNA-i cwieZÆb NUvGbv nGjv wRb cÉGKŒkj| ‰ cÉhywÚi 

gvaÅGg K‡wl weµÏe NUvGbv mÁ¿e| wRb cÉGKŒkj cÉhywÚ eÅenvGii 

gvaÅGg avGb wfUvwgb-‰ Z^v weUv-KÅvGivwUb wRb Õ©vbv¯¦i KGi 

‘ˆMvGÎ£b ivBm’ D«¿veb Kiv nGqGQ| ‰ cÉhywÚ eÅenvi KGi ˆivM 

cÉwZGivax dmGji djb AGbKàY ˆeGoGQ| wPwKrmvGÞGòI ‰ 

cÉhywÚ weGkl Ae`vb ˆiGL PGjGQ| ˆhgb@ WvqvGewUm ˆivGMi 

wPwKrmvq ˆh Bbmywjb eÅen†Z nq Zv AvR wRb cÉGKŒkGji gvaÅGg 

E. coli ˆZ gvbeG`Gni Bbmywjb ŠZwii wRb Õ©vbv¯¦i KGi 

evwYwRÅKfvGe ŠZwi Kiv nGœQ| wUmyÅKvjPvi I wRb cÉGKŒkj 

cÉhywÚi ‰ weGkÏlYgƒjK AvGjvPbv ˆ^GK eySv hvq ˆh, wRb cÉGKŒkj 

cÉhywÚB AwaK MÉnYGhvMÅ| 

cÉk²21   

 

 

 

 

 
 

 
 wkLbdj-8 

K. ˆRGbwUK Bwéwbqvwis Kx? 1 

L. Avev` gvaÅg ejGZ Kx ˆevS ‰es ˆKb ‰wU eÅenvi Kiv nq? 2 

M. wPGòi wbG`ÆwkZ Ask eÅenvi KGi wKfvGe Zzwg wiKwÁ¼Gb´Ÿ 

DNA ŠZwi KiGe? 3 

N. bZzb dmj D«¿veGbi ˆÞGò cÉPwjZ cÉRbb c«¬wZi Zzjbvq 

ˆRGbwUK Bwéwbqvwis c«¬wZ AwaK KvhÆKix ˆKb? weGkÏlY 

KGiv| 4 
21 bs cÉGk²i Dîi 

K  RxecÉhywÚi weGkl i…c wnGmGe ˆKvl ˆKG± Ềi wRb KYvi cwieZÆb 

NwUGq RxeG`Gni àYMZ i…cv ¦̄i NUvGbvB nGjv ˆRGbwUK Bwéwbqvwis|  

L  wUmyÅKvjPvGii mgq ‰ÝµÏv´ŸàGjv ˆh gvaÅGg Õ©vcb Kiv nq 

ZvGK Avev` gvaÅg eGj| ‰B Avev` gvaÅg Dw«¿G`i e†w«¬i RbÅ 

AZÅvekÅKxq LwbRcywÓ¡, wfUvwgb, dvBGUvniGgvb, myGKÌvR ‰es 

RgvU euvavi DcKiY AÅvMvi mg®¼Gq ŠZwi Kiv nq| ‰ÝµÏv´Ÿ ˆ^GK 

KÅvjvm ‰es AYyPviv ŠZwii RbÅ Avev` gvaÅg eÅenvi Kiv nq|  

M  wPGòi wbG`ÆwkZ AskwU nGjv eÅvKGUwiqvi µÏvRwgW DNA| 

wiKwÁ¼Gb´Ÿ DNA ŠZwii ˆÞGò ‰ µÏvRwgW DNA evnK DNA 

wnGmGe KvR KGi| µÏvRwgW DNA eÅenvi KGi ˆhfvGe Avwg 

wiKwÁ¼Gb´Ÿ DNA ŠZwi Kive Zv wbGP avGc avGc DGÍÏL Kijvg| 

  Kvw›ÞZ DNA wbeÆvPb 

  evnK wbeÆvPb ‰es Zv ˆ^GK evnK DNA  A^Ævr DóxcGKi 

µÏvRwgW DNA msMÉn| 

  wbw`ÆÓ¡ Õ©vGb DNA AbyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

  ˆQ`bK‡Z DNA Límgƒn µÏvRwgW DNA-KwZÆZ Ask mshyÚ 

Kivi RbÅ jvBGMR ‰bRvBg wbeÆvPb I hyÚ Kiv| 

  Kvw›ÞZ DNA mn evnK DNA-i AbywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 

  Kvw›ÞZ DNA Lí mg®¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA-i 

ewntcÉKvk gƒjÅvqb| 



14 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

N  bZzb dmj D«¿veGbi ˆÞGò cÉPwjZ cÉRbGbi Zzjbvq ˆRGbwUK 

Bwéwbqvwis c«¬wZ AwaK KvhÆKix| KviY cÉPwjZ cÉRbb cÉwKÌqvq 

wRb Õ©vbv¯¦i ‰KB A^ev Lye wbKUeZxÆ cÉRvwZi gvGS mxgve«¬, 

wK §̄ ˆRGbwUK Bwéwbqvwis-‰i gvaÅGg wbKUeZxÆ ev `ƒieZxÆ ˆh 

ˆKvGbv cÉRvwZi gvGS ‰K ev ‰KvwaK wRb mivmwi Õ©vbv¯¦i Kiv 

mÁ¿e| cÉPwjZ cÉRbGb Kvw›ÞZ djvdj ARÆb KiGZ `xNÆ mgq 

cÉGqvRb| ˆRGbwUK Bwéwbqvwis-‰i gvaÅGg Lye `Ë‚Z Kvw›ÞZ 

ŠewkÓ¡Å mÁ·®² dmjx Dw«¿` D«¿veb mÁ¿e| cÉPwjZ cÉRbGb Kvw›ÞZ 

wRGbi mvG^ AbvKw›LZ wRb Õ©vbv¯¦i nGZ cvGi ‰es Kvw›ÞZ wRGb 

Õ©vbv¯¦i I AwbwøZ| ˆRGbwUK Bwéwbqvwis-‰ AbvKvw›ÞZ wRb 

Õ©vbv¯¦Gii mÁ¿vebv ˆbB ‰es Kvw›ÞZ wRb Õ©vbv¯¦i wbwøZ| 

cÉPwjZ cÉRbGb ˆKvb iKg Rxe wbivcîv wbqg c«¬wZ «¼viv wbqw¯¨Z 

bq wK §̄ ˆRGbwUK Bwéwbqvwis ‰i ˆÞGò Av¯¦RÆvwZKfvGe Õ¼xK‡Z 

Rxewbivcîv wbqg-bxwZ w`Gq wbqw¯̈Z| 

DcGi ewYÆZ c«¬wZ `ywUi wewf®² w`K chÆvGjvPbvi gvaÅGg Õ·Ó¡fvGe 

eySv hvq ˆh, bZzb dmj D«¿veGbi ˆÞGò ˆRGbwUK Bwéwbqvwis 

c«¬wZ AaxK KvhÆKix|   

cÉk²22 Rbve X Zvi QvòG`i wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGg 

Rxb Õ©vbv¯¦Gii K^v eGjb| Kvw›ÞZ Rxb msMÉGni DGóGkÅ DNA 

AYyi wbw`ÆÓ¡ Õ©vGb ˆKuGU ˆbqv nq| wZwb wUmyÅKvjPvGii Dci ‰i 

wfwWI cÉ`kÆb KGi|  wkLbdj-8  

K. ˆKÑvwbs Kx? 1 

L. DNA Test  ejGZ Kx ˆevSvq? 2 

M. DóxcGK DwÍÏwLZ cÉ^g NUbvwUi wewf®² avc eÅvLÅv KGiv| 3 

N. DóxcGK DwÍÏwLZ ˆkGlvÚ cÉwKÌqvwU weGkÏlY KGiv hv Rbve 

X cÉ`kÆb KGib|  4 
22 bs cÉGk²i Dîi 

K  ‰KB aiGbi wRb enbKvix I ‰KB AvK‡wZi ‰KvwaK Rxe 

m†wÓ¡i cÉwKÌqvB nGjv ˆKÑvwbs| 

L  wewf®² ŠRweK bgybv ˆ^GK DNA msMÉn KGi Zv weGkÏlY cƒeÆK 

weGkl ˆKvGbv KvGR eÅenvi Kivi weævbwfwîK c«¬wZ nGjv DNA 

ˆUÕ¡| DNA ˆUGÕ¡i ‰KwU eÅenvwiK c«¬wZ nGjv DNA wdãvi 

wcÉw´Ÿs ev DNA UvBwcs| 

M  DóxcGK DwÍÏwLZ cÉ^g NUbvwU nGjv@ wiKwÁ¼Gb´Ÿ DNA 

cÉhywÚ| ‰ cÉhywÚwU KGqKwU avGci gvaÅGg mÁ·®² nq| h^v@ 

i.  Kvw›ÞZ DNA wbeÆvPb| 

ii.  ‰KwU evnK wbeÆvPb| hvi gvaÅGg Kvw›ÞZ DNA LíwU 

Õ©vbv¯¦i Kiv nGe| 

iii.  wbw`ÆÓ¡ Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

iv.  ˆQ`bK‡Z DNA L´£mgƒn mshyÚ Kivi RbÅ DNA jvBGMR 

‰bRvBg wbeÆvPb| Kvw›ÞZ DNA mn evnK DNA ‰i 

AbywjcGbi RbÅ ‰KwU ˆcvlK wbeÆvPb| 

v.  Kvw›ÞZ DNA L´£ mg®¼Gq cÉÕ§ZK‡Z wiKwÁ¼Gb´Ÿ DNA ‰i 

ewntcÉKvk gƒjÅvqb| 

‰me avcàGjv AwZKÌGgi gvaÅGgB wRb cÉGKŒkj ev wiKwÁ¼Gb´Ÿ 

DNA cÉhywÚ mÁ·®² nq| 

N  DóxcGK DwÍÏwLZ ˆkGlvÚ cÉwKÌqvwU nGjv wUmyÅ KvjPvi| ‰ 

c«¬wZGZ jÅveGiUwiGZ Pviv Drcv`b Kiv nq| ‰GÞGò Pviv 

Drcv`Gbi RbÅ wbÁ²wjwLZ c«¬wZ AbymiY Kiv nq|  

i.  D®²Z àYmÁ·®², Õ¼vÕ©Åevb I ˆivMgyÚ Dw«¿`GK ‰ÝµÏvG´Ÿi RbÅ 

wbeÆvPb Kiv nq| 

ii.  Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, wfUvwgb, 

dvBGUvniGgvb, myGKÌvR ‰es cÉvq KwVb gvaÅg ŠZwii RbÅ 

RgvU euvavi Dcv`vb, ˆhgb AÅvMvi cÉf‡wZ mwVK gvòvq wgwkGq 

Avev` gvaÅg ŠZwi Kiv nq| 

iii.  AGUvGKÑf KGi Avev` gvaÅgGK RxevYygyÚ KGi, Vvív I RgvU 

euvavi ci ‰i gGaÅ ‰ÝµÏv´Ÿ àGjvGK (Dw«¿` Ask) Õ©vcb Kiv 

nq| ‰LvGb wbqw¯¨Z cwiGeGk Avev` gvaÅGg Õ©vwcZ wUmyÅ evi 

evi wefvRGbi gvaÅGg KÅvjvm ev AbyPviv Drc®² nq| 

iv.  gƒj Drcvw`Z bv nGq ^vKGj ‰KwU wbw`ÆÓ¡ DœPZv jvGfi ci 

weUcàGjvGK wewœQ®² KGi gƒj Drcv`bKvix Avev` gvaÅGg 

Õ©vcb Kiv nq| 

v.  gƒjhyÚ PvivàwjGK gvwUfiv cvGò Õ©vbv¯¦i Kiv nq| cieZÆxGZ 

‰àGjvGK jÅveGiUwii evBGii cwiGeGk Lvc LvIqvGbv nq 

‰es ‰K chÆvGq cÉvK‡wZK cwiGeGki gvwUGZ jvMvGbv nq| 

cÉk²23    

weævbxi bvg KvR djvdj 

Wt nvIjv`vi Dw«¿G`i wRbMZ 

cwieZÆb NUvGbv 

bZyb ŠewkGÓ¡Åi 

Dw«¿` 

Wt gRyg`vi cÉvYxi wRbMZ 

cwieZÆb NUvGbv 

bZyb ŠewkGÓ¡Åi 

cÉvYx 

  wkLbdj-8 

K. wUmyÅ KvjPvi Kx? 1 

L. wdãvi wcÉw´Ÿs ejGZ Kx ˆevSvq? 2 

M. Wt nvIjv`vGii KvGRi ˆKŒkj eÅvLÅv KGiv| 3 

N. Wt gRyg`vGii gGZv MGelYv gvbeKjÅvGY Kx f„wgKv 

ivLGe? weGkÏlY cƒeÆK gZvgZ `vI| 4 

23 bs cÉGk²i Dîi 

K  ‰KwU wUmyÅGK RxevYygyÚ cywÓ¡eaÆK ˆKvGbv wgwWqvGg ewaÆZKiY 

cÉwKÌqvB nGjv wUmyÅKvjPvi| 

L  wW‰b‰ ˆUGÕ¡i weævbwfwîK ‰K eÅenvwiK c«¬wZGZ ejv nq 

wW‰b‰ wdãviwcÉw´Ÿs| gƒj wdãviwcÉ´Ÿ ‰i AwfavwbK A Æ̂ nGjv 

AvãyGji Qvc| ˆKvb Õ©vGb Aciva msNwUZ nGj H Õ©vGb cÉvµ¦ 

ŠRe bgybv, ˆhgb- Pzj, bL, iÚ, jvjv, exhÆ BZÅvw`i bgybvi mvG^ 

wW‰b‰i Qvc ev bKkvGK Zzjbv KGi ˆgjvGbv nq| wW‰b‰i Qvc 

ˆgjvGbv nq eGjB ‰GK wW‰b‰ wdãviwcÉw´Ÿs ejv nq| 

M  Wt nvIjv`vi Zvi MGelYvi gvaÅGg ˆKvb wbw`ÆÓ¡ Dw«¿G` AbÅ 

Dw«¿` ˆ^GK Kvw›LZ ŠewkGÓ¡Åi wRb ‰Gb Zv msGhvRb KGi bZyb 

ŠewkGÓ¡Åi Dw«¿` ŠZwi KGib hv UÇv´ÖGRwbK Dw«¿` bvGg cwiwPZ| 

Wt nvIjv`vi Zvi ‰ KgÆ mÁ·v`Gb jÅveGivUwiGZ wbÁ²wjwLZ avGc 

KvR KGi ^vGKb t 

i. Kvw›LZ àYmÁ·®² DNA wbeÆvPb| 



RxecÖhyw³ 15 

ii. ‰KwU evnK wbeÆvPb, hvi gvaÅGg Kvw›LZ DNA LíwU 

Õ©vbv¯¦i Kiv mÁ¿e| 

iii. wbw`ÆÓ¡Õ©vGb DNA AYyGK ˆQ`b Kivi RbÅ cÉGqvRbxq 

ˆiwÕ¡ÈKkb ‰bRvBg wbeÆvPb| 

iv. ˆQ`bK‡Z DNA Límgƒn mshyÚ Kivi RbÅ DNA jvBGMR 

‰bRvBg wbeÆvPb| 

v. Kvw›LZ DNA mn evnK DNA ‰i AbywjcGbi RbÅ ‰KwU 

ˆcvlK wbeÆvPb| 

vi. Kvw›LZ DNA Lí mg¯¼Gq cÉÕ¦yZK‡Z wiKwÁ¼GbU DNA-‰i 

ewntcÉKvk gƒjÅvqb| 

DchyÆÚ ˆKŒkGj Wt nvIjv`vi Kvw›LZ ŠewkÓ¡Å mÁ·®² Dw«¿` ˆKvl 

ŠZwi KGib hv cieZxÆGZ wUmyÅKvjPvGii gvaGg AwaKmsLÅK bZyb 

ŠewkGÓ¡Åi Dw«¿` cvIqvi Pvwn`v cƒiY KGi| 

N  Wt gRyg`vGii gGZv MGelYvjº¬ ‰me UÇv´ÖGRwbK cÉvYx ˆ^GK 

gvbyl Zvi cÉGqvRbxq wewf®² Dcv`vb AvniGYi ˆPÓ¡v PvjvGœQ ‰es 

ˆÞò weGkl mdjI nGœQ| 

gvbeKjÅvGY wRb cwiewZÆZ bZyb ŠewkGÓ¡Åi cÉvYx mgƒn wbÁ²i…c 

f„wgKv ivLGZ cvGi t 

i. Proteinc wRb Õ©vbv¯¦Gii gvaÅGg Mevw`c÷i `yGa AvwgGli 

cwigvY evovGbv mÁ¿e| 

ii. e†w«¬ niGgvb ŠZwii wRb Õ©vbv¯¦Gii gvaÅGg cwiewZÆZ Mevw` 

c÷GZ gvsGmi Drcv`b evovGbv hvq| 

iii. eÅvKGUwiqvi 2wU wRb, h^v CysE ‰es CysM ˆfovi wRGbvGg 

Õ©vbv¯¦i KGi ckGgi cwigvY I àYMZ gvb e†w«¬ Kiv 

nGqGQ| ‰i dGj gvbyGli ckgx eGṎi ewaÆZ Pvwn`v fvjfvGe 

ˆgUvGbv hvGœQ| 

iv. gvbeG`Gni Bbmywjb ŠZwii wRb eÅenvi KGi ˆKŒkjMZfvGe 

cwiewZÆZ E. coli eÅvKGUwiqv ‰es CÕ¡ nGZ evwYwRÅK 

Bbmywjb ŠZwi nGœQ@ hv gvbyGli eügƒò ˆivGMi wPwKrmvq 

eÅen†Z nGœQ| 

v. ˆKŒwjMZfvGe cwiewZÆZ E. coli eÅvKGUwiqv ‰es CÕ¡ nGZ 

gvbee†w«¬i niGgvb ŠZwi Kiv nGœQ@ ‰àGjv h^vKÌGg ˆeuGUZ½, 

fvBivmRwbZ ˆivM, KÅv´Övi, AIDS BZÅvw`i wPwKrmvq eÅen†Z 

nGœQ| 

vi. gvài, Kgb KvcÆ, jBëv ‰es ˆZjvwcqv gvGQ mÅvgb gvGQi 

e†w«¬ niGgvGbi wRb Õ©vbv¯¦Gii gvaÅGg ˆKŒwjMZ cwieZÆGbi 

cÉwKÌqvq ‰me gvGQi AvKvi cÉvq 60 fvM e†w«¬ Kiv mÁ¿e 

nGqGQ| 

KvGRB Wt gRyg`vGii gGZv bZyb ŠewkGÓ¡Åi UÇv´ÖGRwbK cÉvYx ŠZwii 

MGelYv gvbyGli bZyb bZyb Pvwn`v ˆgUvGZ mÁ¿vebvi wekvj ˆÞò 

ŠZwi KiGQ| 

cÉk²24  

 

 

 

 
wkLbdj-8  

K. KÅvjvm Kx? 1 

L. gvZ‡Dw«¿` KxfvGe wbeÆvPb Kiv nq? eÅvLÅv KGiv 2 

M. DóxcGKi (K) wPwn×Z c«¬wZwU eÅvLÅv KGiv| 3 

N. evsjvG`Gki ˆcÉÞvcGU (K) I (L) wPwn×Z c«¬wZ ỳBwUi 

ài‚Z½ gƒjÅvqb KGiv| 4 

24 bs cÉGk²i Dîi 

K  Aeqenxb wUmyÅg´£jB nGjv KÅvjvm|  

L  wUmyÅ KvjPvi cÉÕ§wZi meGPGq ài‚Z½cƒYÆ avc gvZ‡Dw«¿` wbeÆvPb| 

gvZ‡Dw«¿` wbeÆvPGbi ˆÞGò, D®²Z àY-mÁ·®², Õ¼vÕ©Åevb I ˆivMgyÚ 

Dw«¿`GK wbeÆvPb Kiv nq| ‰B mKj àYmÁ·®² gvZ‡Dw«¿`GK ‰ÝµÏv´Ÿ 

ejv nq|  

M  DóxcGKi “K” wPwn×Z c«¬wZwU A^Ævr wUmyÅ KvjPvi c«¬wZwU 

eÅvLÅv Kiv nGjv 

gvZ‡Dw«¿` wbeÆvPb : D®²Z àYmÁ·®², Õ¼vÕ©Åevb I ˆivMgyÚ Dw«¿`GK 

‰ÝµÏvG´Ÿi RbÅ wbeÆvPb Kiv nq| 

Avev` gvaÅg ŠZwi : Dw«¿G`i e†w«¬i RbÅ AZÅvekÅKxq LwbR cywÓ¡, 

wfUvwgb, dvBGUvniGgvb BZÅvw` wewf®² Dcv`vb wgwkGq Avev` gvaÅg 

ŠZwi Kiv nq| 

RxevYygyÚ Avev` cÉwZÓ¤v : Avev` gvaÅgGK KvGPi cvGò wbGq Zzjv 

w`Gq gyL e®¬ Kiv nq| ciewZÆGZ AvGUvGKÑf hG¯¨ 121 ˆm. ˆiGL 

15 Ib/sq.inch PvGc 20 wgwbU ˆiGL RxevYygyÚ Kiv nq| ‰B avGc 

KÅvjvm Drµ®² nq| 

gƒj Drcv`K gvaÅGg Õ©vb¯¦i : Drµ®² AbyPvivq gƒj bv MRvGj 

cybivq PvivGK gƒj Drcv`K gvaÅGg Õ©vbv¯¦i Kiv nq| 

cÉvK‡wZK cwiGeGk Õ©vb¯¦i : cƒYÆvã PvivàGjv mRxe I mej nGq 

DVGj ˆmàGjvGK ‰K chÆvGq cÉvK‡wZK cwiGeGk gvwUGZ jvMvGbv 

nq| 

N  DóxcGKi wPò-K I wPò-L ˆZ DGÍÏwLZ c«¬wZ `ywU nGjv 

wUmyÅKvjPvi I ˆRGbwUK Bwéwbqvwis c«¬wZ| evsjvG`Gk c«¬wZ 

`ywU ‰K ŠeµÏweK cwieZÆb NwUGqGQ| 

evsjvG`Gk wUmyÅ KvjPvGii gvaÅGg BGZvgGaÅ eü mvdjÅ AwRÆZ 

nGqGQ| ˆhgb- wewf®² cÉKvi ˆ`wk I weG`wk AwKÆGWi Pviv Drcv`b 

Kiv mÁ¿e nGqGQ| ˆivM cÉwZGivax I AwaK Drcv`bkxj Kjvi Pviv, 

ˆeGji Pviv, KuvVvGji Pviv Drcv`b Kiv nGqGQ| P± ỀgwÍÏKv, 

™ÏvwWIjvm, wjwj, KvGbÆkb cÉf‡wZ dzj Drcv`bKvix Dw«¿G`i Pviv 

Drcv`b Kiv nGqGQ| K`g, Rvi‚j, Bwcj-Bwcj, eK dzj, ˆmàb, 

wbg cÉf‡wZ KvV Drcv`bKvix e†GÞi Pviv Drcv`b Kiv nGqGQ| 

wewf®² Wvj RvZxq kmÅ, ev`vg I cvGUi Pviv Drcv`b Kiv nGqGQ| 

wUmyÅ KvjPvi cÉGqvM KGi Avjyi ˆivMgyÚ Pviv ‰es exR 

gvBGKÌvwUDevi Drcv`b Kiv mÁ¿e nGqGQ| 

ˆRGbwUK Bwéwbqvwis -‰i gvaÅGg wewU dmj, AvMvQv bvkK mwnÕ²y 

Dw«¿`, ˆKŒwjKZv cwieZÆbxq gvQ BZÅvw`i eÅenvi evsjvG`Gk 

RbwcÉqZv jvf KGiGQ ‰es Ë̀‚Z ‰mGei mÁ·ÉmviY NGUGQ| 

Rxe cÉhywÚ 

wUmyÅKvjPvi (K) ˆRGbwUK Bwéwbqvwis (L) 



16 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

 
m†Rbkxj cÉk²eÅvsK 

 
 

 Dîi msGKZmn cÉk²   

cÉk²25  

 

 

 
 wkLbdj-3 I 8 

K. ˆjvKvm Kx? 1 

L. Av¯¦twKÌqv ejGZ Kx ˆevS? 2 

M. wPGòi ‘K’ wPwn×Z cÉwKÌqvwU eÅvLÅv KGiv| 3 

N. wPGòi ‘L’ wPwn×Z cÉwKÌqvi mdjZvi ài‚Z½ weGkÏlY KGiv| 4 

25 bs cÉGk²i Dîi 

K  ˆKÌvGgvGRvGgi ˆh Õ©vGb wRb AeÕ©vb KGi ZvGK ˆjvKvm eGj| 

L  cwiGeGk mn AeÕ©vbKvix RxeàGjv ‰GK AcGii mvG^ 

wewf®²fvGe mÁ·wKÆZ ^vGK| ‰GZ wKQy Rxe DcK‡Z nq| Avevi wKQy 

Rxe DcK‡Z nq bv| RxeG`i mnveÕ©vGb ^vKvi ‰ cÉwKÌqvwUGK ejv 

nq Av¯¦twKÌqv| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  wUmyÅ KvjPvi cÉwKÌqvwU eÅvLÅv KGiv| 

N  wRb cÉGKŒkj cÉwKÌqvi ài‚Z½ weGkÏlY KGiv| 

cÉk²26 kviwgb Zvi ˆgGq wjRvGK ˆRGbwUK Bwéwbqvwis ‰ 

covGZ Pvq| ˆm ‰ welGqi mÁ¿vebv mÁ·GKÆ AeMZ| ˆm wewf®² 

cwòKvq ˆRGbwUK Bwéwbqvwis ‰i gvaÅGg m†Ó¡ wR‰gI ev 

UÇv´ÖGRwbK Rxe mÁ·GKÆ ˆRGbGQ| ZvB ˆm Zvi ˆgGqGK ‰i…c Acvi 

mÁ¿vebvgqx welGq covGZ Pvq| wkLbdj-4 

K. GMO Kx? 1 

L. AYyPviv ejGZ Kx ˆevSvq? 2 

M. DóxcGK DGÍÏwLZ welq I ‰i «¼viv m†Ó¡ Rxe mÁ·GKÆ 

eÅvLÅv KGiv| 3 

N. kviwgb wewf®² cwòKv cGo ˆhi…c Rxe mÁ·GKÆ ˆRGbGQ 

Zv cÉÕ¦ywZi avcmgƒn mwVKfvGe weGkÏlY KGiv| 4 

26 bs cÉGk²i Dîi 

K  wiKwÁ¼Gb´Ÿ DNA cÉhywÚi gvaÅGg m†Ó¡ bZzb RxeGK ejv nq 

GMO| 

L  wUmyÅ KvjPvGii gvaÅGg m†Ó¡ Þz`Ë PvivGK ejv nq AbyPviv| 

AYyPvivàGjv mvaviYZ RxevYygyÚ nGq ^vGK| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  ˆRGbwUK Bwéwbqvwis I wR‰gI mÁ·GKÆ eÅvLÅv KGiv| 

N  wR‰gI cÉÕ¦yZ Kivi avcmgƒn weGkÏlY KGiv| 

cÉk²27 wkÞK KÑvGm `ywU welq mÁ·GKÆ AvGjvPbv KiGjb| wZwb 

(K) RxecÉhywÚi ài‚Z½ I cÉGqvRbxqZv ‰es (L) kmÅ D®²qGb 

RxecÉhywÚi f„wgKv welGq mevBGK eywSGq ejGjb| ‰es QvòG`i 

cieZxÆ KÑvGm ‰ mÁ·GKÆ evwoi KvR w`Gjb| wkLbdj-5 
K. ˆRGbwUK Bwéwbqvwis ev ŠRe cÉhywÚi Aci bvg Kx? 1 

L. ‘‘wUmyÅ KvjPvGi RxevYygyÚ Avev` cÉwZÓ¤vq AGUvGKÑf 
eÅen†Z nq’’@ ˆKb? 2 

M. DóxcGK DGÍÏwLZ ‘K’ welqwU eÅvLÅv KGiv| 3 

N. wkÞK KÑvGm ‘L’ welGq ˆh mÁ·GKÆ eYÆbv KiGjb Zv 

AvGjvPbv KGiv| 4 
27 bs cÉGk²i Dîi 

K  ˆRGbwUK Bwéwbqvwis ev ŠRe cÉhywÚGK wiKwÁ¼Gb´Ÿ DNA 
cÉhywÚI ejv nq| 

L  wUmyÅ KvjPvGi RxevYygyÚ Avev` cÉwZÓ¤vq AGUvGKÑf eÅen†Z nq| 

KviY AGUvGKÑf Avev` gvaÅgGK 1210 ˆm. Zvcgvòvq I 15 lb/sq 

inch PvGc 20 wg. ˆiGL RxevYygyÚ Kiv hvq| RxevYygyÚ Avev` 

cÉwZÓ¤v wUmyÅ KvjPvGii AbÅZg cÉavb kZÆ| 
mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  RxecÉhywÚi ài‚Z½ I cÉGqvRbxqZv eÅvLÅv KGiv| 

N  kmÅ D®²qGb RxecÉhywÚi f„wgKv AvGjvPbv KGiv| 
 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²28 AvdZve mvGnGei UGgGUv evMvGb ‰ eQi fvGjv RvGZi 

cÉPzi UGgGUv aiGjv| wK §̄ ‰àGjv `Ë‚Z ˆivMvKÌv ¦̄ nGœQ| MZ eQi 
wZwb ˆh UGgGUvi RvZ jvwMGqwQGjb ZvGZ djb Kg nGjI ˆKvb 

ˆivM ˆ`Lv ˆ`qwb| wZwb wRb cÉhywÚi gvaÅGg `yB RvGZi UGgGUvi 
mg®¼Gq ˆivMnxb DœP djbkxj UGgGUvi RvZ ˆcGZ PvBGjb| 

wkLbdj-5  

K. Bt Corn Kx? 1 

L. Rxe cÉhywÚGK RxeweævGbi dwjZ kvLv ejv nq ˆKb? 
eywSGq `vI| 2 

M. AvdZve mvGnGei Kvw›ÞZ c«¬wZGZ ˆivMnxb D®²Z RvGZi 

UGgGUv MvQ cvIqvi ˆKŒkj eYÆbv KGiv| 3 
N. dmGji àYMZ gvb D®²qGb AvGjvPÅ cÉhywÚi ài‚Z½ weGkÏlY 

KGiv| 4 

cÉk²29 W. mvjvg cixÞvMvGi wiKwÁ¼Gb´Ÿ cÉhywÚGK KvGR jvwMGq 

AvMvQvmwnúz RvGZi UGgGUv Drcv`Gbi RbÅ ‰K aiGYi eÅvKGUwiqv 

ˆ^GK AvMvQv mwnúz wRb UGgGUvGZ Õ©vbv ¦̄i KGib|A wkLbdj-5  
K. wUmyÅKvjPvi Kx?  1 

L. Avev` gvaÅg ejGZ Kx ˆevSvq? 2 

M. DóxcGK DwÍÏwLZ DÚ KvRwU W. mvjvg wKfvGe mÁ·®² 
KiGeb?  3 

N. DÚ c«¬wZi eÅenvGi evsjvG`Gki A Æ̂‹bwZK D®²wZ 

mÁ¿e@ weGkÏlY KGiv| 4 

ŠRe cÉhywÚ 

wUmyÅKvjPvi (K) Rxb cÉGKŒkjx (L) 



RxecÖhyw³ 17 
  

 
wbGRGK hvPvB Kwi 

 
 

m†Rbkxj eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU;     gvb 25 

1. AvMvQv mwnúz I ˆcvKvgvKo cÉwZGivax Zyjvi 
RvZ D«¿veb Kiv nGqGQ ˆKvb cÉwKÌqvq? 

 K wRb Õ©vbv¯¦i 
 L Avi‰b‰ cwieZÆb  
 M ˆgwiGÕ¡g KvjPvi 
 N wUmyÅ KvjPvi     
2. ˆKŒwjMZ cwieZÆGbi gvaÅGg ˆncvUvBwUm 

we-fvBivGmi wUKv ŠZwi nq ˆKvbwU ˆ^GK? 

 K E. coli eÅvKGUwiqv 
  L Pseudomonas eÅvKGUwiqv  
 M ˆcÉvGUvGRvqv 
  N CÕ¡     
3. wUmyÅ KvjPvGii avc KqwU? 
 K 3 L 4 
 M 5 N 6  

4. wbGPi ˆKvb ŠewkÓ¡ÅwU cÉ^g RbyGZ cÉKvk cvq? 
 K cÉKU wRb  L cÉœQ®² wRb  
 M mÁ·ƒiK wRb  N w«¼Z½ wRb   

5. RxecÉhywÚi cÉGqvM nq 
 i.  MuvRGb 
 ii. wUmyÅKvjPvGi 

 iii. UÇv´ÖGRwbK Rxe Drcv`Gb 
 wbGPi ˆKvbwU mwVK?  
 K i I ii L ii I iii 
 M i I iii N i, ii I iii   

6. Bbmywjb ŠZwi Kiv nq  
 i.  eÅvKGUwiqv nGZ 
 ii. fvBivm nGZ 

 iii. BÕ¡ nGZ 
 wbGPi ˆKvbwU mwVK?   
 K i, ii I iii L i I ii 
 M ii I iii N i I iii   
wbGPi wPò ˆ^GK 7 I 8 bs cÉGk²i Dîi `vI : 

 
7. wPòwU «¼viv eySvGbv nGqGQ 
 K wiKwÁ¼Gb Ÿ́ DNA 

 L wiKwÁ¼Gb´Ÿ RNA 
 M civMvqb 
 N wUmyÅKvjPvi  
8. Q AskwU KvUGZ I mshyÚKiGY ˆh 

‰bRvBg jvGM 
 i.  AÅvgvBGjR 
 ii. jvBGMR 

 iii. ˆiwÕ¡ÈKkb 
 wbGPi ˆKvbwU mwVK?   
 K i I ii L i I iii  
 M ii I iii N i, ii I iii   

9. RxecÉhywÚwe` KvjÆ ‰GiKx ‰KRb  

 K RvgÆvb  
 L ivwkqvb 

 M nvGãixqvb 
 N BZvwjqvb   
10. Avev` gvaÅg ˆKvb h¯¨ «¼viv RxevYygyÚ Kiv 

nq? 

 K ˆmw´ŸÈwdDMvj L ^vGgÆvdÑvÝ 
 M AGUvGKÑf N AÅvMvi 
11. ˆKvb aiGbi dzj AvKvGi eo nq?  

 K cvwb civMx  
 L evqy civMx 
 M cÉvYx civMx 
 N cZã civMx  
wbGPi wPòwU jÞÅ KGiv ‰es 12 I 13 bs cÉGk²i 
Dîi `vI: 

 

wPò-K 

wUmyÅ X 

 
12. X- nGjv 

 K UÇv´ÖGRwbK L AYyPviv 
 M ˆcvlK N ‰ÝµÏv´Ÿ   

13. wPò-K ‰i ˆÞGò 

 i.  bZzb ŠewkÓ¡ÅmÁ·®² RxeGK GMO eGj 

 ii. ˆhŒb Rbb AbycwÕ©Z mÁ·®² Dw«¿G`i  
  RbÅ cÉGhvRÅ 
 iii. 25 ˆ^GK 27 wWwMÉ ˆm. ZvcgvòvGZ  
  ivLv nq 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 
 M ii I iii N i, ii I iii   
14. weUv KÅvGivwUb Kx?  

 K wfUvwgb ‰ 
 L wfUvwgb we 
 M wfUvwgb wm 
 N wfUvwgb B  

15. Jojoba ‰KwU  

 K MvQ L gvQ 
 M cvwL N mvc  
16. Õ¨x Rbb ˆKvGli Aci bvg Kx? 

 K ÷KÌvYy L ÷KÌvkq 
 M wWÁ¼vkq N wWÁ¼vYy  
17. wUmyÅ KvjPvi Kivi RbÅ Avev` gvaÅg ˆKvb 

aiGbi nIqv cÉGqvRb?  

 K Zij L evqexq 
 M cÉvq KwVb N KwVb  

18. wUmyÅ KvjPvGii RbÅ Dw«¿G`i ˆh Ask c†^K 
Kiv nq ZvGK Kx eGj?  

 K ‰ÝµÏÅv´Ÿ 
 L BgµÏÅv´Ÿ 
 M KÅvjvm 
 N AÅvMvi   
19. ˆKvbwU AvKÌgGY Avjyi ˆjU eÐvBU ˆivM nq?  

 K fvBivm 
 L QòvK 
 M eÅvKGUwiqv 
 N ˆcÉvGUvGRvqv   
20. ˆRbvGiwUf ˆKvl wefvwRZ nGq KqwU 

cysRbb ˆKvl ŠZwi KGi? 

 K 2wU L 4wU 
 M 6wU N 8wU  
21. wbGÁ²i ˆKvbwU ˆ^GK ˆncvUvBwUm we 

fvBivm fÅvwÝb ŠZwi Kiv nq? 

 K fvBivm  
 L eÅvKGUwiqv 
 M QòvK ˆKvl  
 N ˆcÉvGUvGRvqv   
22. wbGPi ˆKvb Dw«¿`wUi ˆgwiGÕ¡g ‰K eQGi 

40 nvRvi Pviv Drcv`Gb eÅenvi Kiv hvGe? 
 K Jasminum 

 L Cymbidium 
 M Chtysanthemum 

 N Jojoba  
23. µÏvRwgW Kx?  
 K ‰K aiGbi Avev` gvaÅg 
 L ‰K aiGbi ˆÕ¡g ˆKvl 
 M ‰K aiGbi Õ¼Z¯¨ wW‰b‰ 
 N ‰K aiGbi AYyPviv 
wbGPi DóxcKwU cGo 24 I 25 bs cÉGk²i Dîi 
`vI: 

iGKU, DGovRvnvGRi Bwéb PvjvGbvi RbÅ wZwg 
gvGQi ˆZGji weKÍ¸ wnGmGe ‰KwU MvGQi ˆZj 
eÅenvi Kiv nGœQ|  
24. DÚ MvGQi bvg Kx? 

 K KÅvKUvm 
 L ˆRvGRvev 
 M Rvi‚j 
 N Oil palm   

25. DÚ MvQ cvIqv hvq ˆh gi‚f„wgGZ 
 i.  Arizona 
 ii. California 
 iii. Switenia 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L ii I iii 
 M i I iii N i, ii I iii 



18 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1.  

wPò-B  

K. GMO Kx? 1 

L. RxecÉhywÚ ejGZ Kx ˆevS? 2 

M. wPò-B ‰i cieZÆx avcàGjv eYÆbv KGiv| 3 

N. ˆivMgyÚ Pviv Drcv`Gbi ˆÞGò wPò-B c«¬wZi f„wgKv weGkÏlY 

Ki| 4 

2. K‡wlwe` W. Kvgvj wUwfGZ K‡wl welqK ‰KwU AbyÓ¤vGb wewf®² 

Dw«¿`vsk ˆ^GK Kg mgGqi gGaÅ ‰KB ŠewkÓ¡ÅmÁ·®² AmsLÅ Pviv 

Drcv`Gbi ‰KwU weGkl c«¬wZ mÁ·GKÆ aviYv ˆ`b| wZwb AbyÓ¤vGbi 

‰K chÆvGq eGjb ˆh, wR‰gI ‰es UÇv´ÖGRwbK Rxe ‰K bq| 

K. Escherichia coli Kx? 1 

L. wRb cÉGKŒkj ejGZ Kx ˆevSvq? 2 

M. DóxcGK ewYÆZ c«¬wZwUi gvaÅGg KxfvGe AYyPviv ŠZwi Kiv 

hvq Zv mwPò eYÆbv KGiv| 3 

N. W. KvgvGji DwÚwU KZUzKz ˆhŒwÚK KviYmn weGkÏlY KGiv|

 4 

3. Z¯Ãq mvGne `Ë‚Z Pviv Drcv`Gbi RbÅ exR ‰i cwieGZÆ 

Dw«¿G`i cvk¼ÆgyKzj eÅenvi KGib| ‰ici wZwb bZzb Pviv MvGQ 

ˆKvlGKG±`Êi wRb Kbvi cwieZÆb NwUGq bZzb ŠewkÓ¡ÅmÁ·®² Pviv 

ŠZwiGZ mdj nb| 

K. B´ŸviGdib Kx? 1 

L. wiKwÁ¼bÅv´Ÿ DNA ejGZ Kx ˆevS? 2 

M. Z¯Ãq mvGnGei Pviv Drcv`b c«¬wZ eÅvLÅv KGiv| 3 

N. RxGei àYMZ gvb D®²qGb w«¼Zxq cÉhywÚi eÅenvi Kx aiGbi 

mydj eGq AvbGe eGj Zzwg gGb Ki? hywÚmn weGkÏlY KGiv| 4 

4. wg. Bmjvg Zvi QvòG`i mvG^ wefvRbÞg ˆ`nGKvl ˆ^GK 

Pviv ŠZwii c«¬wZ wbGq AvGjvPbv KiwQGjb| ‰Qvov wZwb AvGiKwU 

Rv`yKix c«¬wZi eYÆbv w`GqwQGjb hvGZ GMO Dw«¿` ŠZwi Kiv 

nq| 

K. µÏvRwgW Kx? 1 

L. ‰ÝµÏv´Ÿ ejGZ Kx ˆevS? 2 

M. wKfvGe DóxcGK DwÍÏwLZ cÉ^g c«¬wZwU ˆivMwenxb Pviv 

ŠZwii KvGR eÅen†Z nq@ eÅvLÅv KGiv| 3 

N. DóxcGKi meÆGkl evKÅwU weGkÏlY KGiv| 4 

5. Rbve igRvb Avjx cixÞvMvGi wiKwÁ¼GbU cÉhywÚGZ AvMvQv 

mwnúz RvGZi UGgGUv Drcv`Gbi RbÅ ‰K aiGbi eÅvGÙwiqv ˆ^GK 

AvMvQv mwnúz Rxb UGgGUv Õ©vbv¯¦i KGib| 

K. DNA ‰i cƒYÆi…c Kx? 1 

L. gvZ‡Dw«¿` KxfvGe wbeÆvPb Kiv nq? 2 

M. DóxcGK DwÍÏwLZ KvRwU Rbve igRvb Avjx KxfvGe mÁ·®² 

KiGeb? eÅvLÅv KGiv| 3 

N. Rbve igRvb Avjx DÚ c«¬wZ eÅenvGi evsjvG`Gk KxfvGe 

D®²wZ KiGZ cviGeb-weGkÏlY KGiv| 4 

6. cYÆv Zvi eB covi mgq ‰K weGkl cÉhywÚi K^v RvbGZ 

cvGi| ‰B cÉhywÚi gvaÅGg Dw«¿`vsk ˆ^GK Kg mgGqi gGaÅ ‰KB 

ŠewkÓ¡Å mÁ·®² AmsLÅ Pviv m†wÓ¡ Kiv hvq| 

K. Cys F Kx? 1  

L. GE ejGZ Kx ˆevS? 2 

M. DóxcGK DGÍÏwLZ cÉhywÚi avcmgƒn eYÆbv KGiv| 3 

N. evsjvG`Gki A^ÆbxwZGZ DÚ cÉwKÌqvi f„wgKv weGkÏlY KGiv| 4 

7. W. nvmvb MGelYvMvGi exR QvovB A Dw«¿G`i AmsLÅ Pviv 

ŠZwi KGib| W. Mvwje B Dw«¿G`i wbw`ÆÓ¡ ŠewkGÓ¡Åi wRb msGhvRb 

KGi bZzb RvZ ŠZwi KGib| 

K. Bt Corn Kx? 1  

L. UÇv´ÖGRwbK Rxe ejGZ Kx ˆevS? 2 

M. DóxcGKi A Dw«¿G`i ˆÞGò eÅen†Z cÉhywÚi ài‚Z½ wjL| 3 

N. DóxcGKi B Dw«¿G` eÅen†Z cÉhywÚi avcmgƒn wPòmnKvGi 

DcÕ©vcb KGiv| 4 

8. Bmjvg mvGne cixÞvMvGi wiKwÁ¼Gb´Ÿ cÉhywÚGK KvGR jvwMGq 

AvMvQv mwnúz RvGZi UGgGUv Drcv`Gbi RbÅ ‰K aiGbi 

eÅvKGUwiqv ˆ^GK AvMvQv mwnúz wRb UGgGUvGZ Õ©vbv¯¦i KGib|  

K. µÏvRwgW DNA Kx? 1 

L. ö…Y KvjPvi ejGZ Kx ˆevS? 2 

M. DóxcGK DGÍÏwLZ DÚ KvRwU Bmjvg mvGne wKfvGe mÁ·®² 

KiGeb? eÅvLÅv KGiv|  3 

N. DÚ c«¬wZi eÅenvGi evsjvG`Gki A^Æ‹bwZK D®²wZ mÁ¿e-

weGkÏlY KGiv| 4 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 K 2 N 3 M 4 K 5 K 6 K 7 N 8 K 9 M 10 M 11 N 12 N 13 N 

14 K 15 K 16 N 17 M 18 K 19 L 20 K 21 M 22 L 23 M 24 L 25 K   

 
  


