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ipk_ r_Z®e ¾$dp„L$ : Aæepk-2116 (â.¾$.43/16) A¡kX$u-4 qv$_p„L$ 25-4-2016 AÞhe¡ õ\p`_ \e¡g kdÞhe 
krdrs_u qv$_p„L$ 29-12-2017 fp¡S>_u rdqV„$Ndp„ Ap `pWé`yõsL$ k_ 2018-19_p i¥nrZL$ hj®\u r_^p®qfs 

L$fhp_u dpÞesp Ap`hpdp„ Aphu R>¡.

rhop_ A_¡ s„Óop_
^p¡fZ-v$kdy„
cpN - 2

dlpfpô²$ fpÄe `pWé`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡. 

sdpfp õdpV®$ap¡_dp„ DIKSHA APP Üpfp `pWé`yõsL$_p `l¡gp 
`p_p `f_p Q. R. Code hX¡$ qX$rS>V$g `pWé`yõsL$ A_¡ v$f¡L$ 
`pW$dp„ Ap`¡gp Q. R. Code hX¡$ s¡ `pW$ k„b„r^s AÝee_ 
AÝep`_ dpV¡$ D`ey¼s ×íe-îpìe kprlÐe D`gå^ \i¡. 



B

©â\dph©rÑ : 2018
`y_dy®ÖZ : 2021

dlpfpô²$ fpÄe `pWé`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡ 411 004. 

dlpfpô²$ fpÄe   ̀ pW$é`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m `pk¡ Ap `yõsL$_p 
b^p l½$ fl¡i¡. Ap `yõsL$_p¡  L$p¡C`Z cpN k„QpgL$, dlpfpô²$ fpÄe `pWé`yõsL$ r_rd®rs 
A_¡ Aæepk¾$d k„ip¡^_ d„X$m_u g¡rMs   ̀ fhp_Nu hNf R>p`u iL$pi¡ _rl. 

rhop_ rhje krdrs : 

X$p¸. Q„Öi¡Mf hk„sfph dyfydL$f, AÝen

X$p¸. qv$rg` kv$prih Å¡N, kv$õe

X$p¸. `yó`p Mf¡, kv$õe 

X$p¸. S>ev$u` rh_peL$ kpmu, kv$õe

X$p¸. kygcp r_rs_ rh^ps¡, kv$õe

îu NÅ__ rihpÆfph k|e®h„iu, kv$õe

îu ky^uf epv$hfph L$p„bm¡, kv$õe

îudsu qv$`pgu ^_„S>e cpg¡, kv$õe

X$p¸. kyjdp qv$rg` Å¡N, kv$õe

X$p¸. C[çsepS> A¡k.dyëgp, kv$õe

X$p¸. Ace S>¡f¡, kv$õe

îudsu d©Zprg_u v¡$kpC, kv$õe

îu fpÆh Aê$Z ̀ pV$p¡m¡, kv$õe - krQh

îudsu A„S>rg gÿduL$p„s MX$L¡$  

îudsu d_ujp fpS>¢Ö v$luh¡gL$f

îudsu Äep¡rs d¡X$r`ghpf

îudsu qv$[às Q„v$_tkN rbís 

îudsu `yó`gsp Nph„X¡$ 

îudsu Ar_sp `pV$ug

îudsu L$p„Q_ fpS>¢Ö kp¡fV¡$ 

îu. fpS>¡i hpd_fph fp¡d_ 

îu. _pN¡i cudk¡hL$ s¡gNp¡V¡$ 

îu. i„L$f rcL$_ fpS>`|s

îu. d_p¡S> flp„NX$pm¡ 

îu. l¡d„s AÃeys gpNhZL$f

îudsu Äep¡rs v$pdp¡v$f L$fZ¡ 

îu. rhðpk cph¡ 

X$p¸. âcpL$f _pN_p\ nufkpNf

X$p¸. rhóÏ hT¡ 

X$p¸. âpQu fplzg Qp¥^fu 

X$p¸. i¡M dp¡lçdv$ hpL$uAp¡Øu_  A¡Q.

X$p¸. NpeÓu Np¡fM_p\ Qp¥L$X¡$ 

X$p¸. AS>e qv$N„bf dlpS>_ 

îu. âip„s `„qX$sfph L$p¡mk¡ 

îu. k„v$u` `p¡`V$gpg Qp¡fqX$ep

îu. krQ_ Aip¡L$ bpfV$½¡$ 

îudsu ð¡sp qv$gu` W$pLy$f

îu. ê$`¡i rv$_L$f W$pLy$f

îu. v$epi„L$f rhóÏ h¥Û

îu. kyLy$dpf î¡rZL$ _hg¡ 

îu. NÅ__ _pNp¡fphÆ dp_L$f

îu. dp¡lçdv$ AprsL$ Aåvy$g i¡M

rhop_ rhje AæepkS|>\ : 

k„ep¡S>L$
îu. fpÆh AfyZ `pV$p¡m¡

rhi¡jpr^L$pfu, rhop_ rhcpN
 ̀ pW$é`yõsL$ d„X$m, `yZ¡ 

r_rd®rs
îu. k[ÃQsp_„v$ Apam¡ , 
dy¿e r_rd®rs Ar^L$pfu

îu. fpS>¡ÞÖ rhk`ys¡ 
r_rd®rs Ar^L$pfu

dyM`©›$ A_¡ kÅhV$ : 
îu. rhh¡L$p_„v$ rihi„L$f `pV$ug

Ly$. Api_p AX$hpZu

Anfp„L$_ : 
kd\® N°pqa¼k, 522, _pfpeZ `¡W$, `yZ¡. 

L$pNm : 
 70 Æ.A¡k.A¡d. ¾$udìlp¡ìl 

dyÖZpv¡$i : 

dyÖL$ : 

âL$piL$ 
îu. rhh¡L$ DÑd Np¡kphu

r_e„ÓL$ ,
 ̀ pWé`yõsL$ r_rd®rs d„X$m,  âcpv¡$hu, dy„bC - 25. 

cpjp„sfL$pf
^uf¡_ d_kyMgpg v$p¡iu

cpjp„sf k„ep¡S>L$
L¡$sL$u r_s¡i Å_u

rhi¡jpr^L$pfu, NyS>fpsu rhcpN `pWé`yõsL$ d„X$m, `yZ¡.
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`yZ¡  :

spfuM : 18 dpQ® 2018, NyX$u `X$hp¡

cpfsue kp¥f qv$_p„L$ : 27 apNZ 1939

 (X$p¸. kyr_g dNf) 

k„QpgL$ 

dlpfpô²$ fpÄe `pW$é`yõsL$ r_rd®rs

A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡. 

âõsph_p

rhÛp\} rdÓp¡, 

^p¡fZ v$kdpdp„ sdpfy„ õhpNs R>¡. _hp Aæepk¾$d `f Ap^pqfs rhop_ A_¡ s„Óop__y„ `pW$é`yõsL$ sdpfp 

lp\dp„ Ap`sp Ad_¡ rhi¡j Ap_„v$ \pe R>¡. âp\rdL$ õsf\u AÐepf ky^u rhop__p¡ Aæepk sd¡ rhrh^ 

`pW$é`yõsL$p¡ Üpfp L$ep£ R>¡. Ap `pW$é`yõsL$ Üpfp sd¡ rhop__u d|mc|s k„L$ë`_p A_¡ s„Óop__p¡ Aæepk A¡L$ Sy>v$p 

×[óV$L$p¡Z\u A_¡ rhrh^ rhop_ ipMp_p dpÝed\u L$fu iL$ip¡. 

"rhop_ A_¡ s„Óop_ cpN - 2' Ap `pW$é`yõsL$_p¡ d|m l¡sy Ap`Zp v¥$r_L$ Æh_ kp\¡ k„b„r^s rhop_ A_¡ 

s„Óop_ "kdÅ¡ A_¡ buÅ_¡ kdÅhp¡' A¡ R>¡. rhop__u k„L$ë`_p, rkÝ^p„s A_¡ sÐhp¡ kdÆ_¡ s¡_p¡ ìehlpf kp\¡ 

k„b„^ kdÆ gp¡. Ap `pW$é`yõsL$_p¡ Aæepk L$fsu hMs¡ "epv$ L$fp¡' ,"L$lp¡ Å¡CA¡' L©$rs_p¡ D`ep¡N `y_fphs®_ dpV¡$ L$fp¡. 

"r_funZ A_¡ QQp® L$fp¡', "L$fu Sy>Ap¡' S>¡hu A_¡L$ L©$rs Üpfp sd¡ rhop_ iuMhp_p R>p¡. Ap b^u L©$rs sd¡ S>ê$f\u L$fp¡. 

"dNS> Qgphp¡', "ip¡^p¡', "rhQpf L$fp¡', S>¡hu L©$rs sdpfu rhQpfâq¾$ep_¡ h¡N Ap`i¡. 

`pW$é`yõsL$dp„ A_¡L$ âep¡Np¡_p¡ kdph¡i L$ep£ R>¡. Ap âep¡N s¡dp„ L$fpsu L©$rs A_¡ s¡_y„ r_funZ sd¡ `p¡s¡ 

L$pmÆ`|h®L$ L$fp¡. s¡dS> AphíeL$sp lp¡e Ðep„ sdpfp rinL$_u, hpgu_u A_¡ hN®dp„_p klrhÛp\}_u dv$v$ gp¡. sdpfp 

v¥$r_L$ Æh__p A_¡L$ âk„Np¡ `pR>m_y„ rhop_ DL¡$g_pf rhrióV$ dprlsu A_¡ s¡_p `f Ap^pqfs s¡d S> rhL$rks 

s„Óop_ Ap `pW$é`yõsL$dp„ L©$rs_p dpÝed\u õ`óV$ L$fhpdp„ Apìey„ R>¡. ApS>_p s„Óop__p TX$`u eyNdp„ k„NZL$, 

õdpV®$ap¡_\u sp¡ sd¡ `qfrQs S> R>p¡. `pW$é`yõsL$_p¡ Aæepk L$fsu hMs¡ dprlsu k„â¡jZ s„Óop__p kp^_p¡_p¡ 

kyep¡Áe D`ep¡N L$fp¡. S>¡\u sdpfy„ AÝee_ kfm b_i¡. `qfZpdL$pfL$ AÝee_ dpV¡$ "A¡`'_p dpÝed\u L$e|-Apf 

L$p¡X$ Üpfp âÐe¡L$ `pW$ k„b„^u h^y dprlsu dpV¡$ D`ey¼s ×íe-îpìe kprlÐe sd_¡ D`gå^ \i¡. S>¡ sd_¡ Aæepk 

dpV¡$ Qp¡½$k D`ep¡Nu \i¡. 

L©$rs A_¡ âep¡N L$fsu hMs¡ rhrh^ D`L$fZp¡, fkpeZp¡ k„b„r^s L$pmÆ gp¡ A_¡ buÅ_¡ `Z kphQ¡su fpMhp 

S>Zphp¡. h_õ`rs, âpZu k„b„r^s L©$rs, r_funZ L$fsu hMs¡ ̀ ep®hfZ k„h^®__p¡ ̀ Z âeÐ_ L$fhp¡ A`¡rns R>¡. s¡d_¡ 

lpr_ _ `lp¢Q¡ s¡_u L$pmÆ fpMhu `Z AphíeL$ R>¡. 

Ap `pW$é`yõsL$ hp„Qsu hMs¡, Aæepk L$fsu hMs¡ A_¡ kdS>su hMs¡ sd_¡ s¡dp„_p¡ Ndsp¡ cpN s¡dS> Aæepk 

v$frdep_ \e¡gu dyíL¡$gu, Ecp \e¡gp âñp¡ Ad_¡ S>ê$f\u S>Zphip¡. 

sdpfu i¥nrZL$ âNrs dpV¡$ sd_¡ lpqv®$L$ iyc¡ÃR>p. 



F

DISCLAIMER Note : All attempts have been made to contact copy righters (©) but we have not heard from them. 
We will be pleased to acknowledge the copy right holder (s) in our next edition if we learn from them.

rinL$p¡ dpV¡$ 

l	̂ p¡fZ ÓuÅ\u ̀ p„Qdp„ ky^u ̀ qfkf Aæepk_p dpÝed\u v¥$r_L$ Æh__y„ kpvy„$ rhop_ Ap`Z¡ rhÛp\}Ap¡_¡ S>Zpìey„ 
R>¡. s¡dS> ^p¡fZ R>Ì$p\u ApW$dp_p `pW$é`yõsL$ Üpfp rhop__p¡ Ap¥`QpqfL$ `qfQe L$fu Apàep¡ R>¡. ^p¡fZ _hdp_p 
rhop_ A_¡ s„Óop__p `pW$é`yõsL$ Üpfp rhop_ A_¡ s„Óop__p¡ klk„b„^ Ap`u i¼ep R>p¡. 

l	v¥$r_L$ Æh_dp„ OV$su OV$_pAp¡ rhi¡ sL®$k„Ns A_¡ rhh¡L$byqÙ\u rhQpf L$fu iL$hp¡ A¡ S> rhop__p rinZ_p¡ kpQp¡ 
DØ¡i R>¡. 

l	̂ p¡fZ v$kdp_p rhÛp\}Ap¡_p heS|>\_¡ Ýep_dp„ g¡sp Apk`pk_u OV$_pAp¡ rhi¡ s¡d_y„ Ly$s|lg, OV$_p `pR>m_p¡ 
L$pe®L$pfZ cph ip¡^hp_u h©rÑ A_¡ `p¡s¡ _¡s©Ðh L$fhp_u cph_p Ap b^p_p¡ AÝee_ dpV¡$ ep¡Áe D`ep¡N L$fhp_u 
sL$ rhÛp\}Ap¡_¡ Ap`hu AphíeL$ R>¡. 

l	rhop_ iuMhp_u âq¾$epdp„_p r_funZ, sL®$, A_ydp_, syg_p L$fhu A_¡ âpàs dprlsu_p¡ D`ep¡N L$fhp dpV¡$ 
âep¡N L$p¥iëe AphíeL$ R>¡. dpV¡$ âep¡N ipmpdp„ âep¡N L$fphsu hMs¡ kcp_sp`|h®L$ Ap L$p¥iëep¡ rhL$rks L$fhp_p¡ 
âeÐ_ L$fhp¡ Å¡CA¡. rhÛp\}Ap¡ `pk¡\u dmsp b^p r_funZ_u _p¢^_p¡ õhuL$pf L$fu_¡ A`¡rns r_óL$j® ky^u 
`lp¢Qhpdp„ s¡d_¡ dv$v$ L$fhu. 

l	rhÛp\}Ap¡_p rhop_ rhjeL$ DÃQrinZ_p¡ `pep¡ dpÝerdL$õsf `f_p b¡ hj® lp¡e R>¡. dpV¡$ rhop_ rhjedp„ 
s¡d_u ê$rQ h^pfhu A¡ Ap`Zu S>hpbv$pfu R>¡. Apie A_¡ L$p¥iëe_u kp\¡ h¥opr_L$ ×róV$L$p¡Z A_¡ kS>®_iugsp 
rhL$rks L$fhpdp„ sd¡ b^p l„d¡i_u S>¡d AN°¡kf lip¡ S>. 

l	rhÛp\}Ap¡_¡ AÝee_dp„ dv$v$ L$fsu hMs¡ epv$ L$fp¡ L©$rs_p¡ D`ep¡N L$fu_¡ `pW$_p `|h®op__¡ QL$pkhy„. s¡dS>  
rhÛp\}Ap¡_p A_ych Üpfp d¡mh¡gy„ op_ A_¡ ̀ |fL$ dprlsu A¡L$rÓs L$fu_¡ ̀ pW$_u âõsph_p dpV¡$ ̀ pW$_u iê$Apsdp„ 
Ap`¡gp L$lp¡ Å¡CA¡ Ap cpN_p¡ D`ep¡N L$fhp¡. Ap b^y„ L$fsu hMs¡ Ap`Z_¡ \sp rhrh^ âñp¡, L©$rs_p¡ `Z 
Qp¡½$k D`ep¡N L$fhp¡. Apie (l¡sy) rhi¡ õ`óV$uL$fZ Ap`su hMs¡ L$fu Sy>Ap¡_p¡ A_ych sdpf¡ L$fphhp_p¡ R>¡. 
s¡\u L$fu Å¡CA¡ Ap b¡ L©$rs_p¡ `pW$é`yõsL$dp„ D`ep¡N L$ep£ R>¡. `pW$ A_¡ `|h®op__p A¡L$rÓs D`ep¡N dpV¡$ S>fp 
dNS> Qgphp¡, Ýep_dp„ fpMp¡ Ap Üpfp rhÛp\}Ap¡_¡ L¡$V$guL$ dlÒh`|Z® k|Q_p A\hp d|ëep¡ Ap`¡gp R>¡. ip¡^p¡, 
dprlsu d¡mhp¡, iy„ sd¡ ÅZp¡ R>p¡?, h¥opr_L$_p¡ `qfQe_u rhNs `pW$é`yõsL$ rkhpe_u dprlsu dpV¡$, õhs„Ó ip¡^ 
L$fhp_u V¡$h `X¡$ s¡ dpV¡$ Ap`u R>¡. 

l	Ap `pW$é`yõsL$ hN®dp„ dpÓ hp„Qu_¡ kdÅhu_¡ iuMhhp dpV¡$ _\u, `f„sy s¡ A_ykpf L©$rs L$fu_¡ rhÛp\}Ap¡A¡ op_ 
L$¡hu fus¡ d¡mhhy„ s¡_y„ dpN®v$i®_ L$fhp dpV¡$ R>¡. Ap `pW$é ỳõsL$_p l¡sy_¡ kam b_phhp dpV¡$ hN®dp„ A_p¥̀ QpqfL$ 
hpsphfZ fpMhy„. h^pf¡dp„ h^pf¡ rhÛp\}Ap¡_¡ QQp®, âep¡N A_¡ L©$rsdp„ cpN g¡hp âp¡Ðkpl_ Ap`hy„, rhÛp\}Ap¡A¡ 
L$f¡gp D`¾$d, âL$ë` hN¡f¡ rhi¡ hN®dp„ Al¡hpg hp„Q_, âõsysuL$fZ, rhop_ qv$hk krls rhrh^ qv$hkp¡ 
DS>hhp S>¡hp L$pe®¾$dp¡ S>ê$f\u Apep¡rS>s L$fhp„. 

l	̀ pW$é`yõsL$dp„ rhop_ A_¡ s„Óop__p l¡sy kp\¡ k„â¡jZ s„Óop__u `|fL$ dprlsu Ap`hpdp„ Aphu R>¡. rhrh^ 
h¥opr_L$ k„L$ë`_p_p¡ Aæepk L$fsu hMs¡ s¡_p¡ D`ep¡N L$fhp¡ Arcâ¡s lp¡hp\u sdpfp dpN®v$i®_ l¡W$m s¡ L$fphhy„. 

dyM`©óW$ A_¡ A„rsd`©óW$ : `pW$é`yõsL$dp„_u rhrh^ L©$rs, âep¡N A_¡ k„L$ë`_p_p rQÓp¡.



G

kÆh k©róV$
*  Ap_yh„riL$sp k„v$c£ h¥opr_L$ dprlsu_y„ rhïg¡jZ L$fu_¡ _hu r_dp®Z L$fu iL$pe s¡hu k„L$qfs âÅrs rhi¡ ds fS|> L$fsp AphX¡$. 
*  kÆhp¡_u DÐ¾$p„rs rhjeL$ dprlsu d¡mhu_¡ s¡ A_ykpf kÆhp¡_u rhrióV$sp õ`óV$ L$fsp AphX¡$. 
*  h_õ`rs A_¡ âpZuAp¡_u âS>__ L$pe®âZprg õ`óV$ L$fsp„ AphX¡$. 
*  L$p¡j D`ep¡rNsp A_¡ rhrh^ h¥ÛL$ue kyrh^p_u dprlsu_y„ k„L$g_ L$fu_¡ L$p¡j rhop__y„ dlÒh kdÅhsp AphX¡$. 
*  rhrh^ S>¥rhL$ OV$L$p¡_u r_dp®Z âq¾$ep kdÆ_¡ âep¡N_p Ap^pf¡ s¡_u h¥opr_L$ kprbsu Ap`sp AphX¡$. 
*  rhrh^ kp^_p¡_p dpÝed\u r_funZ_p Ap^pf¡ âpZuAp¡_u rhrh^sp rhi¡ D`ep¡Nu dprlsu_y„ k„L$g_ A_¡ rhïg¡jZ L$fsp AphX¡$. 
*  k„L$rgs dprlsu_p Ap^pf¡ `qfkfdp„ AÞe âpZuAp¡_y„ h¥opr_L$ hZ®_ s¡dS> hN}L$fZ L$fhy„. 
*  kÆh r_funZ_p¡ ip¡M L¡$mhu_¡ s¡_p k„h^®_ dpV¡$ ÅN©rs gphsp AphX¡$. 
*  âpZuAp¡ `f Ap^pqfs dprlsu `V$ s¥epf L$fu_¡ s¡_u fS|>Aps L$fhu. 
*  dp_hu âS>__ k„õ\p rhi¡ D`ep¡Nu dprlsu c¡Nu L$fu_¡ kdpS>_u ^pfZpAp¡ `f \_pf s¡_y„ `qfZpd õ`óV$ L$fsp AphX¡$. 
*  kdpS>dp„ âhs®su rhrh^ N¡fkdS>Zp¡ s¡dS> Ar_óV$ â\pAp¡_¡ v|$f L$fhp dpV¡$ âeÐ_ L$fsp AphX¡$.

_¥krN®L$ kp^_ k„`rÑ A_¡ Ap`rÑ ìehõ\p`_
*  `ep®hfZ k„h^®_ A_¡ s¡ k„v$c®dp„ rhrh^ r_ed, L$pev$p rhi¡ dprlsu d¡mhu_¡ `ep®hfZ fnL$_u c|rdL$p õ`óV$ L$fsp AphX¡$. 
*  `ep®hfZ fnL$_u c|rdL$p Üpfp h¥opr_L$ Æh_i¥gu A„rNL$pf L$fsp„ AphX¡$. 
*  `ep®hfZ k„h^®_ sfa L$fpsp vy$g®n sfa kdpS>_y„ Ýep_ v$p¡fsp„ AphX¡$.
*  `ep®hfZ k„h^®_ k„b„^¡ r_ep¡S>_ L$fu s¡_p¡ Adg L$fsp„ AphX¡$.
*  Ap`rÑ ìehõ\p`_ k„v$c£ Ap„sffpô²$ue kpd„S>õe, dv$v$, k„Ocph_p Ýep_dp„ gC_¡ `p¡sp_u c|rdL$p _½$u L$fsp AphX¡$.

Aplpf A_¡ `p¡jZ
*  S>¥h s„Óop__p apev$p A_¡ _yLkp_ Ýep_dp„ gC_¡ rhrh^ âep¡Np¡_u, âL$ë`p¡_u ̀ p¡sp_p ̀ qfkfdp„ _p_p õhê$`dp„ dp„X$Zu L$fsp„ AphX¡$. 
*  rhrh^ Apg¡Mp¡_p Ap^pf¡ S>¥hs„Óop_ rhi¡ M¡X|$s A_¡ AÞe OV$L$p¡dp„ ÅN©rs ApZsp„ AphX¡$. 
*  cpfs s¡dS> rhð_p rhrh^ v¡$ip¡dp„ S>¥hs„Óop_dp„ \e¡g âNrs_u syg_pÐdL$ kdunp L$fsp„ AphX¡$. 
*  `qfk„õ\p k„h^®_ k„v$c£ rhrh^ kdõep, dyíL¡$gu Ap¡mMsp AphX¡$. 
*  `qfk„õ\p k„h^®_ k„v$c®dp„ dprlsu k„L$rgs L$fu_¡ õ`óV$ c|rdL$p gC_¡ kdpS>_¡ ÅN©s L$fsp AphX¡$. 
*  kpdprS>L$ Apfp¡Áe_¡ Å¡Mddp„ d|L$_pf rhrh^ OV$L$p¡_y„ A_¡ `qfZpdp¡_y„ rhïg¡jZ L$fu_¡ rhQpf `|h®L$ `p¡sp_u c|rdL$p _½$u L$fsp 

AphX¡$ A_¡ s¡ A_ykpf Æh_ i¥gudp„ a¡fapf L$fsp AphX¡$. 
*  kpdprS>L$ Apfp¡Áe õhõ\sp dpV¡$_u ipk_ s¡dS> õhe„k¡hu k„õ\pAp¡_u c|rdL$p_p¡ âkpf L$fsp AphX¡$. 

DÅ® 
*  DÅ® k„L$V$_p N„cuf ̀ qfZpd Ýep_dp„ gB_¡ s¡ A_ykpf ̀ p¡sp_u Æh_i¥gu A`_phu, buÅ_¡ ̀ Z s¡d L$fhp âh©Ñ L$fsp AphX¡$. 
* rhÛys DÅ® r_rd®rs_u rhrh^ âq¾$ep_p sb½$p õ`óV$ L$fsp AphX¡$. 
* rhÛys r_rd®rs âq¾$ep A_¡ `ep®hfZ_p klk„b„^_y„ rhïg¡jZ L$fsp AphX¡$. 
* lqfs DÅ®_y„ dlÒh kdÆ_¡ v¥$r_L$ Æh_dp„ DÅ®_u bQs_p¡ dpN® A`_phhp¡.

dprlsu k„â¡jZ s„Óop_
*  dprlsu k„â¡jZ s„Óop__p¡ v¥$r_L$ Æh_dp„ D`ep¡N L$fsp AphX¡$. 
*  dprlsu Åm_p Ap^pf¡ rhop_ A_¡ s„Óop_ rhjeL$ dprlsu_y„ Apv$p_-âv$p_ L$fsp AphX¡$. 
*  dprlsu k„â¡jZ s„Óop__p ep¡Áe h`fpi bpbs¡ dprlsu-ÅN©rs lp¡e. 
*  dprlsu k„â¡jZ s„Óop__p h`fpi_p Å¡Mdp¡ (kpebf Ny_p¡) rhi¡ ÅZu_¡ kyfnprhjeL$ kph^p_u fpMsp AphX¡$.
*  dprlsu Åm_p Ap^pf¡ rhop_ s„Óop_ rhjeL$ rhrh^ dprlsu d¡mhu_¡ s¡_p Ap^pf¡ A_ydp_ L$fsp AphX¡$. 
*  dprlsu k„â¡jZ s„Óop_ Üpfp rhL$rks \e¡g rhrh^ âZpgu_p¡ v¥$r_L$ Æh_dp„ D`ep¡N L$fsp AphX¡$.

ndsp rh^p_p¡ : ^p¡fZ v$kdy„ 

rhop_ A_¡ s„Óop_ cpN -2 `pW$é`yõsL$_p AÝee_ Üpfp rhÛp\}Ap¡dp„ _uQ¡_u ndsp rhL$rks \hu A`¡rns R>¡. 
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A.¾$. `pW$_y„ _pd A_y¾$drZL$p `©›$ ¾$.

i¥nrZL$ r_ep¡S>_ 

 rhop_ A_¡ s„Óop_ rhje dpV¡$ b¡ õhs„Ó `yõsL$p¡ s¥epf L$fhpdp„ Apìep R>¡. s¡ `¥L$u rhop_ A_¡ s„Óop_ 
cpN -2 Ap `pW$é`yõsL$dp„ dy¿eÐh¡ ÆhipõÓ, `ep®hfZ, k|ÿdÆhipõÓ, S>¥hs„Óop_ k„b„r^s Ly$g v$k 
âL$fZp¡_p¡ kdph¡i L$fhpdp Apìep¡ R>¡. rhop_ A_¡ s„Óop_ rhje_p¡ rhQpf L$fsp A¡L$p[ÐdL$ ×róV$L$p¡Z\u 
AÝep`_ L$fphhy„ A_¡ rhop_ A_¡ s„Óop__p b^p OV$L$p¡_p¡ A¡L$buÅ kp\¡ klk„b„^ Å¡X$hp¡ A`¡rns R>¡. rhop_ 
A_¡ s„Óop_dp„ kdprhóV$ rhrh^ rhjep¡_p¡ `pR>gp ^p¡fZp¡dp„ Ap`Z¡ A¡L$rÓs fus¡ Aæepk L$ep£ R>¡. sp„rÓL$ 
kygcsp_p ×róV$L$p¡Z\u rhop_ A_¡ s„Óop_ cpN-1 A_¡ cpN-2 A¡d õhs„Ó `yõsL$p¡ Ap`hpdp„ Aphu füp 
lp¡hp R>sp„ A¡L$p[ÐdL$ ×róV$L$p¡Z\u AÝep`_ L$fphhy„ AphíeL$ R>¡. 

 rhop_ A_¡ s„Óop_ cpN - 2 `pW$é`yõsL$dp„ Ap`hpdp„ Aph¡gp Ly$g v$k âL$fZp¡ `¥L$u `l¡gp `p„Q âL$fZp¡ 
â\d kÓ dpV¡$ Äepf¡ bpL$u_p `p„Q âL$fZp¡ buÅ kÓdp„ A¡hy„ AÝep`_ r_ep¡S>_ A`¡rns R>¡. kÓp„s¡ Qpguk 
NyZ_u g¡rMs `funp A_¡ v$k NyZ_u âpÐernL$ `funp g¡hu. `pW$é`yõsL$dp„ v$f¡L$ `pW$_p A„s¡ õhpÝepe A_¡ 
D`¾$d Ap`hpdp„ Apìep R>¡. d|ëedp`__p¡ rhQpf L$fsu hMs¡ cpjp rhje_u L©$rs`rÓL$p âdpZ¡ fl¡gp âñp¡ 
âprsr_r^L$ õhê$`¡ õhpÝepedp„ Ap`hpdp„ Apìep R>¡. s¡ A_ykpf sd¡ h^pfp_p âñp¡ s¥epf L$fu iL$p¡ R>p¡. Ap 
âñp¡_u dv$v$\u rhÛp\}Ap¡_y„ d|ëedp`_ L$fhy„. Ap k„b„r^s krhõspf dprlsu õhs„Ó`Z¡ d|ëedp`_ ep¡S>_pdp„ 
Ap`hpdp„ Aphi¡. 



1

Ø  Ap_yh„riL$sp A_¡ Ap_yh„riL$ a¡fapf Ø   ârsg¡M_, cpjp„sfZ A_¡ õ\p_p„sfZ 
Ø DÐ¾$p„rs         Ø   DÐ¾$p„rs `|fphp
Ø X$prh®__p¡ _¥krN®L$ `k„v$Nu_p¡ rkÝ^p„s Ø   g¡dpL®$hpv$ 
Ø Års Dv¹$ch    Ø   dp_hu DÐ¾$p„rs

1. Ap_yh„riL$sp A_¡ DÐ¾$p„rs 

1. kÆhp¡_p L$p¡jL¡$ÞÖdp„_p Ap_yh„riL$ NyZ^d®_¡ âhprls L$f_pf OV$L$ ¼ep¡ ? 
2. `p¡sp_p dpspr`sp_p ipfuqfL$ A_¡ dp_rkL$ gnZp¡ k„srsdp„ k„¾$rds \hp_u 

âq¾$ep_¡ iy„ L$l¡hpe R>¡ ? 
3. X$u.A¡_.A¡._p¡ AÏ ¼ep OV$L$_p¡ b_¡gp¡ lp¡e R>¡ ? 

epv$ L$fp¡.

Ap_yh„riL$sp A_¡ Ap_yh„riL$ a¡fapf (Heredity and hereditory changes) 
 A¡L$ ̀ ¡Y$u_p S>¥rhL$ gnZp¡ S>_L$ Üpfp ApNm_u ̀ ¡Y$udp„ k„¾$rds \hp_u âq¾$ep A¡V$g¡ A_yh„riL$sp s¡ sd¡ ÅZp¡ 
S> R>p¡. Ap^yr_L$ Ap_yh„riL$sp_p¡ âpf„c N°¡Nf Å¡lp_ d¢X¡$g¡ ¼ep£. s¡dZ¡ gp„bp kde_p k„ip¡^_ bpv$ Ap_yh„riL$sp 
rhi¡_p¡ r_óL$j® ip¡Ýep¡ B.k.1901 dp„ üyNp¡ v$ìluk¡ DÐ`qfhs®_ rkÝ^p„s Üpfp AQp_L$ \sp a¡fapf `pR>m_p 
L$pe®L$pfZ cph rhi¡ dprlsu d¡mhu. s¡_p Ap^pf¡ S> C.k.1902 dp„ hpëV$f kV$_¡ susuOp¡X$p_p L$p¡jdp„ NyZk|Óp¡_¡ 
Å¡X$u_p õhê$`dp„ Å¡ep. s¡ `l¡gp L$p¡C_¡ `Z Ap_p rhi¡ dprlsu _ lsu. S>_u_p¡_y„ hl_ NyZk|Óp¡ Üpfp \pe R>¡ s¡ 
rkÝ^ \ep `R>u Ap_yh„riL$ kpdN°u_p Aæepk dpV¡$ k„ip¡^_ iê$ \ey„. B.k. 1944dp„ Ap¡õhpëX$ A¡hfu, d¸L$rg_ 
d¸L$L$p\} A_¡ L$p¸rg_ d¡L$gp¡BX$_u rÓ`|V$u A¡ rhjpÏ rkhpe_p v$f¡L$ kÆhp¡dp„ X$u.A¡_.A¡. S> Ap_yh„riL$ kpdN°u lp¡e 
R>¡ s¡ rkÝ^ L$e¯y . 
 C.k.1961dp„ äpÞk_p ä¢L$p¡Ck S>¡L$b A_¡ S>¡L$ dp¡_pµX$ S>¡hp Ap_yh„i h¥opr_L$p¡A¡ ÆhpÏ_p L$p¡jdp„    
X$u.A¡_.A¡. Üpfp \sp âp¡qV$_ k„ïg¡jZ_u âq¾$ep_u ârsL©$rs s¥epf L$fu. s¡\u X$u.A¡_.A¡. AÏdp„ Ry>`pe¡gp        
S>_u_ue k„L¡$s DL¡$ghpdp„ dv$v$ dmu. s¡dp„\u S> S>_u_ Arcep„rÓL$ ×[óV$A¡ A`pfndsp ^fphsy„ `y_: k„ep¡Æ 
X$u.A¡_.A¡. s„Ó rhL$rks \ey„. 
 ApS>¡ Ap_yh„riL$ rhL©$rs_y„ r_v$p_ L$fhp dpV¡$, ârsb„^ L$fhp dpV¡$, D`Qpf L$fhp dpV¡$ s¡d S> âpZu k„L$f A_¡ 
h_õ`rs k„L$f L$fhp dpV¡$ s¡dS> k|ÿdÆhp¡_p¡ Äep„ D`ep¡N \pe R>¡ A¡hu Ap¥Ûp¡rNL$ âq¾$ep dpV¡$ Ap_yh„riL$sp_p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. 

ârsg¡M_, cpjp„sfZ A_¡ õ\p_p„sfZ  (Transcription, Translation and Translocation)

1. X$u.A¡_.A¡. A_¡ Apf.A¡_.A¡. _p âL$pfp¡_u ApL©$rs v$p¡fp¡ A_¡ dprlsu Ap`p¡. 
2. Ap_yh„riL$ rhL©$rs A¡V$g¡ iy„ s¡ S>Zphu L¡$V$guL$ Ap_yh„riL$ rhL©$rs_p _pdp¡ S>Zphp¡.  

 X$u.A¡_.A¡.dp„ fl¡gp S>_u_ Apf.A¡_.A¡._u dv$v$\u L$p¡j_p L$pddp„ cpN g¡ R>¡ s¡d S> ifuf_u fQ_p A_¡ 

L$pep£ `f r_e„ÓZ fpM¡ R>¡. S>_u_dp„ âp¡qV$__u r_rd®rs rhjeL$ dprlsu_p¡ k„N°l L$fhpdp„ Aph¡ R>¡ A_¡ kde¡ kde¡ 

s¥epf \sp ep¡Áe âp¡V$u_ ifuf dpV¡$ AphíeL$ lp¡e R>¡. Ap âp¡V$u__u r_rd®rs DNA_¡ L$pfZ¡ RNA_p dpÝed\u       

\pe R>¡. s¡_¡ S> k¢V²$g X$p¡Ádp L$l¡hpe R>¡. DNAdp„_p S>_u__u kp„L$m A_ykpf m-RNA r_dp®Z \pe R>¡. S>¡dp„ 

DNA _p b¡ v$p¡fpdp„\u A¡L$_p¡ D`ep¡N \pe R>¡. s¥epf \_pfp m-RNA AÏdp„_p¡ A_¡ s¥epf L$fhp dpV¡$ h`fpe¡g 

DNA_p¡ v$p¡fp¡ Ap b„_¡dp„ ÞeyqL$gAp¡V$pCX¹$k_p¡ ¾$d A¡L$buÅ_¡ `|fL$ lp¡e R>¡. s\p DNAdp„_p \perd__u bv$g¡ 

m-RNA dp„ eyf¡rkg lp¡e R>¡. RNA s¥$epf L$fhp_u Ap âq¾$ep_¡ S> ârsg¡M_ (Transcription) L$l¡hpe R>¡.

L$lp¡ Å¡CA¡ !
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 L$p¡jL¡$ÞÖdp„ s¥epf \e¡g m-RNA L$p¡jÖìedp„ 

Aph¡ R>¡. Aphsu hMs¡ s¡ DNA `f\u kp„L¡$rsL$ k„v¡$i 

g¡sp¡ Aph¡ R>¡. Ap k„v¡$idp„ Ard_p¡ A¡rkX$ dpV¡$ k„L¡$s 

lp¡e R>¡. Ard_p¡ A¡rkX$ dpV¡$ fl¡gp¡ v$f¡L$ k„L¡$s (Code) 

ÓZ Þey¼guAp¡V$pCX$_p NZ_p õhê$`dp„ lp¡e R>¡. s¡_¡ 

"qV²$àg¡V$ L$p¡X$p¸_' L$l¡ R>¡. 

 cpfsue h„i_p X$p¸. lfNp¡rh„v$ Myfp_pA¡ b^p 20 

Ard_p¡ A¡rkX$ dpV¡$_p L$p¡X$p¸_ ip¡^hpdp„ dlÒh_u 

c|rdL$p cS>hu R>¡. s¡_p dpV¡$ s¡d_¡ B.k.1968 dp„ 

AÞe b¡ h¥opr_L$p¡ kp\¡ _p¡bg `yfõL$pf dþep¡ R>¡. v$f¡L$  
m-RNA lÅfp¡ L$p¡X$p¸_\u b_¡gp¡ lp¡e R>¡. s¡_p `f_p 

k„v¡$i A_ykpf âp¡qV$_ s¥epf L$fhp dpV¡$ Å¡Cs„y Ard_p¡ 

A¡rkX$ ̀ |fy„ ̀ pX$hp_y L$pd t-RNA  L$f¡ R>¡. m-RNA`f 

S>¡hp¡ L$p¡X$p¸_ lp¡e R>¡ s¡_p¡ `|fL$ ¾$d ^fphsp¡ A¢V$uL$p¡X$p¸_  
t-RNA `f lp¡e R>¡. Ap q¾$ep_¡ cpjp„sfZ L$l¡ R>¡. 

t-RNA A¡ gph¡g Ard_p¡ A¡rkX$_u `¡àV$pCX$ b„^\u 

i©„Mgp s¥epf L$fhp_y„ L$pd r-RNA L$f¡ R>¡. Ap v$fçep_ 

fpebp¡Tp¡d m-RNA_p A¡L$ R>¡X$p\u buÅ R>¡X$p sfa 

A¡L$ A¡L$ qV²$àg¡V$ L$p¡X$p¸__p A„sf¡ kfL¡$ R>¡. Ap q¾$ep_¡ 

õ\p_p„sfZ (Translocation) L$l¡hpe R>¡. âp¡qV$__u 

Aphu A_¡L$ i©„Mgp A¡L$rÓs \C_¡ S>qV$g âp¡qV$_ s¥epf 

\pe R>¡. Ap S> âp¡qV$_ kÆhp¡_p ifuf_p rhrh^ L$pep£ 

`pf `pX¡$ R>¡ A_¡ s¡d_p õhê$`_y„ r_e„ÓZ L$f¡ R>¡.  
 kÆhp¡dp„ fl¡gp S>_u__¡ L$pfZ¡ S> s¡ `p¡sp_p 

S>¡hp kÆh r_dp®Z L$f¡ R>¡ A_¡ s¡dp„_p L¡$V$gpL$ S>_u_ 

S>¡d_p s¡d _hu `¡Y$udp„ k„¾$rds L$fhpdp„ Aph¡ R>¡. s¡\u 

dpsp-r`sp_p L¡$V$gpL$ NyZ^d® s¡d_p k„sp_dp„ Aph¡ 

R>¡. `f„sy L¡$V$guL$ hpf Ap S>_u_p¡dp„ AQp_L$ a¡fapf     

\pe R>¡. S>_u_dp„_p¡ A¡L$pv$ Þey¼guAp¡V$pCX$ AQp_L$ 

`p¡sp_y„ õ\p_ bv$g¡ R>¡. s¡\u S>¡ _p_p¡ a¡fapf   \pe R>¡ 

s¡_¡ "DÐ`qfhs®_' (Mutation) L$l¡ R>¡. 

1.1 ârsg¡M_

RNA `p¡rgdf¡S> RNA Þey[¼gkAp¡V$peX$f 

ârsg¡M_

1.2  õ\p_p„sfZ

L¡$ÞÖ 

Ard_p¡ 
A¡rkX$

fpebp¡Tp¡d 

âpf„rcL$ L$p¡X$p¸_ 

mRNAtRNA

mRNA

 DÐ`qfhs®_ ¼epf¡L$ _Æhy„ sp¡ ¼epf¡L$ _p¢^_ue lp¡e R>¡. v$p.s. DÐ`qfhs®__¡ L$pfZ¡ rk¼gk¡g A¡r_rdep S>¡hu 

S>_u_ue rhL©$rs r_dp®Z \pe R>¡.  

1.3  cpjp„sfZ

d|m ¾$d

ârsõ\p`_
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1. Ap`Zu `pQ_ k„õ\pdp„ Ap„Ó`yÃR>_y„ L$pe® iy„ R>¡ ? 
2. Ap`Zu X$lp`Z_u v$pY$_p¡ D`ep¡N A_pS> Qphhp dpV¡$ \pe R>¡ L¡$ ? 
3. X$pe_pkp¡f S>¡hp dlpL$pe âpZu ip\u _pdi¡j \ep ? 
4. âpZu A_¡ `nu_u A_¡L$ âÅrsAp¡ ip\u _óV$ \C flu R>¡ ? 

epv$ L$fp¡.

 Apif¡ kpX$pÓZ AbS> hj® `l¡gp `©Õhu `f L$p¡C 
`Z âL$pf_p Æh__y„ A[õsÐh _lp¡sy„. iê$Apsdp„ 
AÐe„s kpv$p d|mÖìep¡ lp¡hp Å¡CA¡ A_¡ s¡d_p Üpfp 
k¢[ÞÖe A_¡ Ak¡[ÞÖe kpv$p-kfm k„ep¡S>_p¡ s¥epf      
\ep lp¡hp Å¡CA¡. s¡dp„\u ^ud¡^ud¡ âp¡qV$_ A_¡ L¡$ÞÖ 
A¡rkX$ S>¡hp S>qV$g k„ep¡S>_p¡ s¥epf \ep lp¡hp Å¡CA¡. 

 Aphp Sy>v$p Sy>v$p âL$pf_p k¡rÞÖe A_¡ Ak¡[ÞÖe 
`v$p\p£_p rdîZdp„\u d|m õhê$`_p âpQu_ L$p¡j s¥epf 
\ep lp¡hp Å¡CA¡. ApSy>bpSy>_p fkpeZp¡_y„ cnZ 
L$fu_¡ s¡d_u k„¿ep h^u lp¡hu Å¡CA¡. L$p¡jdp„ \p¡X$p 
OZp a¡fapf lp¡e A_¡ _¥krN®L$ `k„v$Nu_p sÐh A_ykpf 
L¡$V$gpL$_u kpfu h©qÙ `Z \C li¡. Äepf¡ S>¡ kÆh 
ApSy>bpSy>_u `qf[õ\rs kp\¡ A_yL|$m _l] \C i¼ep¡ 
lp¡e sp¡ s¡d_p¡ _pi \ep¡ li¡.

 ApS>¡ `©Õhu `f h_õ`rs A_¡ âpZuAp¡_u  L$fp¡X$ 
L$fsp h^y âÅrs R>¡, s¡d_pdp„ ApL$pf, S>qV$gsp S>¡hu 
rhrh^sp R>¡. âpZuAp¡dp„ k|ÿd A¡L$L$p¡jue Adubp, 
`¡fpdried\u dlpL$pe v¡$hdpR>gu A_¡ dp_h S>¡hp¡ 
rhõspf Å¡hp dm¡ R>¡. h_õ`rsdp„ A¡L$L$p¡jue ¼gp¡f¡gp\u 
hX$_p TpX$ kŷ u A_¡L$ h_õ`rs_u Års `©Õhu `f Å¡hp 
dm¡ R>¡. `©Õhu `f_p v$f¡L$ õ\m¡ rhjyhh©Ñ\u b„_¡ ^°yh 
ky^u kÆhp¡_„y A[õsÐh Å¡hp dm¡ R>¡. lhp, `pZu, 
S>du_, MX$L$ S>¡hp v$f¡L$ õ\m¡ kÆh R>¡. Ars âpQu_ 
L$pm\u dp_hdp„ Ap `©Õhu `f Æh__p¡ Dv¹$Nd L¡$hu 
fus¡ \ep¡ A_¡ s¡dp„ ApV$gu rhrh^sp ¼ep„\u Aphu li¡ 
s¡ rhi¡ DÐkyL$sp fl¡gu R>¡. kÆhp¡_p DNd A_¡ rhL$pk 
rhi¡ rhrh^ A_ydp_ fS|> L$fhpdp„ Apìep R>¡, S>¡dp„ 
kÆhp¡_u DÐ¾$p„rs A\hp "kÆhp¡_p¡ ¾$d rhL$pk' _p¡ 
rkÝ^p„s kh®dpÞe R>¡. 

DÐ¾$p„rs_p¡ rkÝ^p„s (Theory of evolution)
  Ap rkÝ^p„s A_ykpf `©Õhu `f `l¡gp¡ kÆh 
`v$p\® (ÆhÖìe) kdyÖ_p ̀ pZudp„ r_dp®Z \ep¡. A_¡L$ 
hjp£ `R>u Apdp„\u A¡L$ L$p¡jue kÆhp¡_y„ r_dp®Z \ey„. 
Ap A¡L$ L$p¡jue kÆhdp„ ¾$di: a¡fapf \hp\u s¡dp„\u 
h^y dp¡V$p A_¡ S>qV$g kÆh rhL$rks \ep. Ap b^p 
a¡fapf OZp ^udp `Z ¾$di: \sp füp. rhL$pk_p¡ 
kdeNpmp¡ gNcN 300 L$fp¡X$ hjp£ S>¡V$gp¡ R>¡. 
kÆhp¡dp„_p¡ a¡fapf A_¡ rhL$pk kh®ìep`u, khp¯NuZ 
lsp¡ A_¡ s¡dp„\u S> A_¡L$ âL$pf_p kÆhp¡ A[õsÐhdp„ 
Apìep R>¡. Ap\u S> Ap âq¾$ep_¡ ¾$d rhL$pk A\hp 
DÐ¾$p„rs L$l¡ R>¡. S>¡ k„OV$_pÐdL$ DÐ¾$p„rs R>¡. rcÞ_ 
fQ_p A_¡ L$pep£ ^fphsp `|h®Å¡dp„\u h_õ`rs A_¡ 
âpZuAp¡_p¡ âNrsiug rhL$pk A¡V$g¡ DÐ¾$p„rs.  

Brslpkdp„ X$p¡qL$ey„ L$fsp„...
 Æhk©[óV$_p r_dp®Z rhi¡ A_¡L$ ^d®Nyê$ A_¡ 
sÐhop¡A¡ `p¡sp_p¡ ds ìe¼s L$ep£ R>¡. cpfsue, 
rQ_u, fp¡d_, N°uL$ v$f¡L$ S>¡hu v$f¡L$ k„õL©$rsdp„ 
k©[óV$_p r_dp®Z rhi¡ Nl_ rhQpf L$fhpdp„ Apìep¡ 
R>¡. N°l, spfp, `„Qdlpc|s, kÆh k©[óV$ rhi¡ 
rhrh^ âL$pf_u dprlsu s¡ s¡ k„õL©$rsdp„ L$pìe, L$\p 
A_¡ N°„\_p ê$`dp„ _p¢^hpdp„ Aphu R>¡.

DÐ¾$p„rs (Evolution)
 DÐ¾$p„rs A¡V$g¡ kÆhp¡dp„ A¡L$v$d ^uf¡^uf¡ \_pf ¾$rdL$ a¡fapf. Ap âq¾$ep A¡L$v$d ^ud¡^ud¡ A_¡ Æhp¡_p¡ rhL$pk 
L$f_pfu lp¡e R>¡. DÐ¾$p„rs_p Aæepkdp„ AhL$pidp„_p N°l-spfp\u `©Õhu `f fl¡gu Æhk©[óV$dp„_p a¡fapf ky^u_p 
A_¡L$ sb½$p_p¡ rhQpf L$fhp¡ AphíeL$ R>¡. 

 _¥krN®L$ `k„v$Nu_p ârskpv$ sfuL¡$ kÆhp¡_p A¡L$pv$ hN®_p rhrióV$ gnZp¡dp„ A_¡L$ `¡Y$u ky^u \su a¡fapf_u S>¡ 
âq¾$ep_p L$pfZ¡ A„s¡ _hu Års r_dp®Z \pe R>¡ s¡_¡ DÐ¾$p„rs L$l¡ R>¡. 

BÞV$f_¡V$ dpfp¡ rdÓ

BÞV$f_¡V$_u dv$v$\u N°lspfp_p r_dp®Z k„v$c£ âQ„X$ 
rhõap¡V$ (Big-bang) rkÝ^p„s rhi¡ h^y dprlsu 
d¡mhu_¡ sdpfp hN®dp„ fS|> L$fp¡.
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L$fu Sy>Ap¡.

1. bpüê$`ue `|fphp (Morphological evidences)

 L©$rs ः _uQ¡_p rQÓp¡_y„ r_funZ L$fu_¡ h_õ`rs_p rQÓdp„ A_¡ âpZuAp¡_p rQÓdp„ 
¼ep kpçe Å¡hp dm¡ R>¡ s¡_u _p¢^ L$fp¡. 

1.4 bpüê$`ue `|fphp

 âpZuAp¡_p dp¢_u fQ_p, Ap„M_y„ 
õ\p_, _pL$ s¡dS> L$p__u fQ_p, ifuf 
`f_u h^y ê$hp„V$u S>¡hu kdp_ 
rhrióV$spAp¡ Ap`Z_¡ Å¡hp dm¡ R>¡. 
Äepf¡ h_õ`rsdp„ `p__p¡ ApL$pf, 
rifprhÞepk, `Z®v„$X$, `p__u fQ_p 
S>¡hu kdp_ rhrióV$sp Å¡hp dm¡ R>¡. 
A¡_p `f\u Ýep_dp„ Aph¡ R>¡ L¡$ Ap         
S|>\dp„ kpçe R>¡. s¡\u S> s¡d_p¡ DNd 
kdp_ R>¡ A_¡ s¡Ap¡ A¡L$ S> `|h®S>dp„\u 
DÐ¾$p„s \ep R>¡ s¡ rkÝ^ \pe R>¡. 

2. ifufipõÓue `|fphp 
(Anatomical evidences)
 bpSy>_p rQÓp¡_y„ L$pmÆ`|h®L$ r_funZ L$fsp 
A¡hy„ S>Zpe R>¡ L¡$ dp_h_u c|Å, rbgpX$u_p¡ `N, 
QpdprQX$uep_u ̀ p„M A_¡ v¡$hdpR>gu_p ̀ ndp„ L„$C 
kpçe _\u, k„b„r^s âpZuAp¡dp„ s¡d_y„ L$pe® `Z 
Sy>vy„$ R>¡ A_¡ s¡\u s¡d_u fQ_p `Z rcÞ_ R>¡. `Z 
Ap Ahehp¡_p lpX$L$p„_u fQ_p A_¡ kp„^pAp¡dp„ 
kdp_sp Å¡hp dm¡ R>¡. Ap kdp_sp s¡d_p `|h®Å¡ 
kdp_ li¡ s¡hy„ k|Qh¡ R>¡. 

1.5  A[õ\de fQ_p 

dp_h_u c|Å      bmv$_p¡ `N    QpdrQX$uep_u `p„M   v¡$hdpR>gu_p `n

1. kÆhp¡_p ifuf_p rhrh^ Ahehp¡ ¼ep ¼ep R>¡ ? 
2. ifuf_p v$f¡L$ Aheh D`ep¡Ndp„ Aph¡ R>¡ L$¡ ? 

DÐ¾$p„rs_p `|fphp (Evidences of evolution )
 D`f_p rkÝ^p„s_p¡ rhQpf L$fsp„ Ap`Z¡ A¡d L$lu iL$uA¡ L¡$ DÐ¾$p„rs A¡ kss \sp a¡fapf_u AM„X$ âq¾$ep R>¡. 
`Z s¡ rkÝ^ L$fhp dpV¡$ `|fphp_u S>ê$f R>¡. Ap rkÝ^p„s_u `y[óV$ dpV¡$_p OZp `|fphp `Z D`gå^ R>¡. 

dprlsu k„â¡jZ s„Óop__u `|fL$ dprlsu :  
c|ipõÓue L$pmNZ_p dp`_ rhi¡ dprlsu d¡mhu hN®dp„ fS|> L$fp¡.

L$lp¡ Å¡CA¡ !



5

 Ap _l]hs \C fl¡gu C[ÞÖep¡ Sy>v$p Sy>v$p âpZuAp¡_p ifufdp„ Sy>v$u 
Sy>v$u Ahõ\pdp„ v¡$Mpe R>¡. A¡L$pv$ kÆhdp„_p¡ Aphp¡ Aheh s¡ kÆhdp„ 
L„$C L$pe® L$fsp¡ _ lp¡e `Z buÅ kÆhdp„ s¡ Aheh L$pe® L$fsp¡ lp¡e R>¡, 
A¡V$g¡ L¡$ s¡ buÅ Aheh dpV¡$ Ahi¡jp„N lp¡sp¡ _\u. dp_h dpV¡$  
r_ê$`ep¡Nu Ap„Ó`yÃR> hpNp¡m_pfp âpZu dpV¡$ A¡L$ D`ep¡Nu L$pe®nd 
Aheh R>¡. A¡ S> âdpZ¡ dp_h dpV¡$ r_ê$`ep¡Nu L$p__p õ_pey hp„v$fp dpV¡$ 
L$p_ lgphhp dpV¡$ D`ep¡Nu R>¡. hp_f lpX$Ly„$, X$lp`Z_u v$pY$, ifuf `f_p 
hpm S>¡hp Ahi¡jp„Np¡ dp_h ifufdp„ Å¡hp dm¡ R>¡. 

 rhrh^ âpZuAp¡dp„ 
fl¡gp L¡$V$gpL$ Ahi¡jp„Np¡ 
buÅ âpZuAp¡ dpV¡$ L¡$hu fus¡ 
D`ep¡Nu R>¡ s¡ ip¡^p¡. Ap 
dprlsu sdpfp hN®dp„ fS|> 
L$fp¡ A_¡ AÞep¡_¡ dp¡L$gp¡. 

k„â¡jZ s„Óop__u `|fL$ 
dprlsu 

r_funZ L$fp¡ A_¡ QQp® L$fp¡. _uQ¡_p rQÓp¡_y„ r_funZ L$fp¡.

1.7  L¡$V$gpL$ Æhp[íd 

Ap„Ó`yÃR> 

dp¡Vy„$ Ap„sfXy„$

_p_y„ Ap„sfXy„$

3. Ahi¡jp„Np¡ (Vestigial organs)
 kÆhp¡_p úpk \e¡g A\hp A`|Z® h©[Ý^ \e¡gu r_ê$`ep¡Nu C[ÞÖep¡_¡ A\hp A„Np¡_¡ "Ahi¡jp„N' L$l¡hpe R>¡. 
bv$gpsp A\hp rcÞ_ `ep®hfZdp„ Æhhp dpV¡$ kÆhp¡dp„ AQp_L$ _hu `¡iu, A„N A\hp C[ÞÖep¡ DÐ`Þ_ \sp 
_\u `Z `l¡g¡ \u A[õsÐhdp„ fl¡gu C[ÞÖep¡dp„ ¾$di: a¡fapf \pe R>¡. dp¡V¡$ cpN¡ A¡L$ rhrióV$ `qfrõ\rsdp„ ifuf_u 
A¡L$pv$ fQ_p D`ey¼s lp¡e R>¡, `f„sy rcÞ_ `qf[õ\rsdp„ s¡ r_ê$`ep¡Nu A\hp lpr_L$pfL$ W$f¡ R>¡. Aphu `qf[õ\rsdp„ 
_¥krN®L$ `k„v$Nu_u âq¾$ep Üpfp Aphu C[ÞÖep¡ _l]hs¹ \hp gpN¡ R>¡. A¡L$pv$ r_ê$`ep¡Nu C[ÞÖe_¡ _l„uhs¹ \hp dpV¡$ 
lÅfp¡ hj® gpN¡ R>¡.

L$p__p 
õ_pey 

1.6  Ahi¡jp„Np¡

4. Æhpíd ipõÓue `|fphp (Æhpíd rhop_) (Palaeontological evidences)
 sd_¡ A¡hp¡ âñ \sp¡ li¡ L¡$ L$fp¡X$p¡ hj® `l¡gp ¼ep Æh A[õsÐhdp„ lsp s¡ L$B fus¡ L$lu iL$pe ? A¡_y„ flõe 
`©Õhu_p `¡V$pmdp„ dmu Apìey„ R>¡. `|f, c|L„$`, ÄhpmpdyMu S>¡hu Ap`rÑ_¡ L$pfZ¡ dp¡V$p âdpZdp„ kÆhp¡ v$V$pC Åe 
R>¡. Ap Æhp¡_p Ahi¡j S>du__u _uQ¡ kyfrns fl¡ R>¡. s¡_¡ Æhpíd (Fossil) L$l¡hpe R>¡. Æhpíd_p¡ Aæepk A¡ 
DÐ¾$p„rs_p Aæepk_y„ A¡L$ dlÒh_y„ A„N R>¡. 

X$lp`Z_u v$pY$ 

hp_f 
lpX$Ly„$
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r_funZ L$fp¡ A_¡ QQp® L$fp¡. 

`¡fu`¡V$k X$L$rbg àg¡qV$`k

_uQ¡_p rQÓp¡_y„ r_funZ L$fp¡. Å¡hp dmsu rhrióV$sp_u QQp® L$fp¡. 

g„Nqai

5. Å¡X$su L$X$u (Connecting links)

1.9   L¡$V$gpL$ rhrióV$ âpZu 

 Äepf¡ âpZu A\hp h_õ`rs d©Ðey `pd¡ R>¡ Ðepf¡ s¡d_p Üpfp L$pb®_ N°lZ L$fhp_y„ b„^ \pe R>¡ A_¡ s¡ nZ\u 
s¡d_p ifufdp„_p C-14 _p¡ úpk \hp_u âq¾$ep S> kss Qpgy fl¡ R>¡. C-12 qL$fZp¡Ðkpfu _ lp¡hp\u d©s h_õ`rs 
A\hp âpZudp„ C-14 A_¡ C-12 _p¡ NyZp¡Ñf [õ\f _ fl¡sp bv$gpe R>¡. A¡L$pv$ h_õ`rs A\hp âpZu d©Ðey 
`pçep `R>u_p¡ kde, s¡d_pdp„ fl¡gp C-14 _u kq¾$esp A_¡ C-14 A_¡ C-12 _p¡ NyZp¡Ñf ip¡^u L$pmdp`_ 
QL$pku iL$pe R>¡. s¡_¡ S> L$pb®_ hedp`_ (Carbon dating ) L$l¡hpe R>¡. A¡_p¡ D`ep¡N `yfps_ Ahi¡jipõÓ A_¡ 
dp_hh„i ipõÓdp„ dp_hu Ahi¡j A\hp Æhpíd A_¡ lõsrgrMsp¡_p¡ L$pm _½$u L$fhp dpV¡$ L$fhpdp„ Aph¡ R>¡. Ap 
s„Ó Üpfp Æhpíd_u L$pm r_ròrs L$ep® bpv$ A¡L$ L$p¡óV$L$ s¥epf L$fsp s¡ kde¡ fl¡gp kÆhp¡ rhi¡ dprlsu d¡mhhu kfm 
b_¡ R>¡. s¡ A_ykpf A`©óW$h„iue âpZuAp¡dp„\u ^ud¡ ^ud¡ `©óW$h„iue âpZuAp¡_p¡ Dv¹$ch \ep¡ lp¡e s¡d S>Zpe R>¡.

1.8  MX$L$ 

_|s_Æh 
dlpL$ë`

dÝeÆh 
dlpL$ë`

`yfpÆh 
dlpL$ë`

`nu, kõs_

kqfk©`, 
DceQf, 
dÐõe

A`©óW$h„iue

kqfk©`

 B.k. 1954dp„ rhgpX®$ 
rgbuA¡ _¥krN®L$ L$pb®_ 14 (C14) 
_p„ qL$fZp¡ÐkN®_p ne `f 
Ap^pqfs L$pb®_ hedp`_ ̀ Ý^rs 
rhL$rks L$fu. 

 A¡ dpV¡$ rgbu_¡ 1960_y„ 
fkpeZipõÓ_y„ _p¡b¡g `pqfsp¡rjL$ 
Ap`hpdp„ Apìey„. Ap `Ý^rs\u 
ip¡^¡gu rhrh^ ̀ v$p\p£_u he "f¡qX$Ap¡ 
L$pb®_' _pd_u ip¡^`rÓL$pdp„ ârkÝ^ 
L$fhpdp„ Aph¡ R>¡. 

h¥opr_L$_p¡ `qfQe

Ap âL$pf_p buÅ L¡$V$gpL$ âpZu rhi¡ dprlsu sdpfp rinL$ `pk¡\u d¡mhp¡. BÞV$f_¡V$_p dpÝed\u rQÓp¡ A\hp 
rhqX$Ap¡_p¡ k„N°l L$fp¡.
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 L¡$V$guL$ h_õ`rs A_¡ âpZuAp¡_p L¡$V$gpL$ ipfuqfL$ gnZp¡ A¡hp lp¡e R>¡ L¡$ s¡_p ̀ f\u s¡_p buÅ b¡ rcÞ_ S|>\p¡ 
kp\¡ k„b„^ Å¡X$u iL$pe R>¡ dpV¡$ s¡d_¡ Å¡Xsu L$X$u L$l¡hpe R>¡. v$p.s. `¡qf`¡V$kdp„ hgeu âpZuAp¡_u S>¡d M„X$hpmy 
ifuf, ̀ psmu QpdX$u_y„ AphfZ A_¡ ̀ pð®`pv$ S>¡hp Ahehp¡ Å¡hp dm¡ R>¡. s¡d S> k„r^`pv$ hN®_p âpZuAp¡_u S>¡d 
ðk__rgL$p A_¡ Myëgu ê$r^fprckfZ k„õ\p Å¡hp dm¡ R>¡. Ap\u `¡qf`¡V$k A¡_¡rgX$p A_¡ k„r^`pv$ âpZu A¡ 
b„_¡_u Å¡X$su L$X$u R>¡. X$L$bug àg¡V$u`k _pd_y„ âpZu kfuk©̀  âpZuAp¡_u S>¡d HX$p d|L¡$ R>¡ A_¡ kõs_ âpZuAp¡_u S>¡d 
ifuf `f hpm A_¡ vy$Á^ N°„r\Ap¡ ^fph¡ R>¡. "g„Naui' _pd_u dpR>gu a¡akp„ Üpfp ðk_ L$f¡ R>¡. Ap Dv$plfZp¡ `f\u 
kõs_ âpZuAp¡ kfuk©̀ dp„\u A_¡ DceQf âpZuAp¡ dÐõehN®dp„\u S> DÐ¾$p„s \ep R>¡ A¡hy„ Ýep_dp„ Aph¡ R>¡. 

6. c°|Z rhop_ rhjeL$ `|fphp
(Embryological evidences)
 bpSy>_p rQÓdp„_p rhrh^ 
âpZuAp¡_u c°|Zh©[Ý^_p Sy>v$p Sy>v$p 
sb½$p_p¡ syg_pÐdL$ Aæepk L$fhp\u 
A¡hy„ Ýep_dp„ Aph¡ R>¡, L¡$ âpf„rcL$ 
Ahõ\pdp„ Ap c°|Zp¡ hÃQ¡ M|b S> 
kpçe lp¡e R>¡ A_¡ rhL$pk_p ApNm_p 
sb½$pdp„ s¡ Ap¡Ry>„ \sy„ Åe R>¡. 
âpf„rcL$ Ahõ\p_y„ Ap kpçe b^p 
âpZuAp¡_p `|h®Å¡ A¡L$ S> lp¡hp Å¡CA¡ 
A¡hp¡ `|fphp¡ Ap`¡ R>¡.

r_funZ L$fp¡ A_¡ QQp® L$fp¡. 

 ApL©$rs 1.10 dp„ Ap`¡gu L¡$V$gpL$ 
âpZuAp¡_u c°|Z h©[Ý^_u Ahõ\p_y„ 
r_funZ L$fp¡. 

X$prh®__p¡ _¥krN®L$ `k„v$Nu_p¡ rkÝ^p„s (Darwin’s theory of natural selection)
 Qpëk® X$prh®_¡ rhrh^ âv¡$ip¡_u h_õ`rs A_¡ âpZuAp¡_p Ak„¿e _d|_p c¡Np L$ep® A_¡ s¡d_p r_funZ ̀ f\u 

A¡hp¡ rkÝ^p„s fS|> L$ep£ L¡$ "S>¡ kd\® li¡ s¡ S> Æhi¡' X$prh®__y„ "Ap¡fuÆ_ Ap¡a õ`¡kuT' (Origin of species) 

`yõsL$ `Z ârkÝ^ \ey„ R>¡. Ap rkÝ^p„s_y„ õ`óV$uL$fZ Ap`sp X$prh®_ S>Zph¡ R>¡ L¡$ b^p Æh âQ„X$ k„¿epdp„    

`y_fyÐ`pv$_ L$f¡ R>¡. Ap b^p Æhp¡ A¡L$buÅ kp\¡ õ`^p® L$f¡ R>¡ S>¡ Æhg¡Z lp¡e R>¡. Ap õ`^p®dp„ S>¡ Æh Æshp 

dpV¡$_p AphíeL$ NyZ^d® v$ip®h¡ R>¡, s¡ S> V$L$u fl¡ R>¡. `Z A¡ rkhpe _¥krN®L$ `k„v$Nu `Z dlÒh`|Z® lp¡e R>¡. L$pfZ 

L¡$  r_kN®dp„ ep¡Áe Æhp¡ S> Æh¡ R>¡, bpL$u_p dfu Åe R>¡. Ærhs fl¡gp Æhp¡ `y_fyÐ`pv$_ L$fu iL¡$ R>¡ A_¡ `p¡sp_p\u 

Sy>v$u, _hu âÅrs s¥epf L$f¡ R>¡ X$prh®__p¡ _¥krN®L$ ̀ k„v$Nu_p¡ rkÝ^p„s (Theory of Natural selection) OZp kde 

ky^u kh®dpÞe füp¡ `Z Ðepf bpv$ s¡dp„_u L¡$V$guL$ bpbsp¡ rhi¡ âñp¡ Dcp \ep, S>¡d L¡$ - 

1. DÐ¾$p„rs dpV¡$ _¥krN®L$ `k„v$Nu A¡L$ dpÓ L$pfZ _\u. 

2. X$prh®_¡ D`ep¡Nu A_¡ r_ê$`ep¡Nu a¡fapf rhi¡ õ`óV$uL$fZ Apàey„ _ lsy„. 

3. ^uf¡ ^uf¡ \sp a¡fapf A_¡ A¡L$pA¡L$ \_pfp a¡fapf_p¡ Dëg¡M L$ep£ _ lsp¡. 

 Apd R>sp„ `Z X$prh®_¡ DÐ¾$p„rs bpbs¡ L$f¡gy„ L$pe® dlÒh_y„ `Nr\ey„ rkÝ^ \e„y. 

1.10  c°|Zp¡_u rhrh^ Ahõ\p

I

II

III

      dpR>gu  k¡g¡d¢X$f  L$pQbp¡  df^u  Xy$$½$f  Npe  kkgy„ dp_h
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h¥opr_L$_p¡ `qfQe

 Qpëk® fp¡bV®$ X$prh®_ (1809-1882) Ap H[Ági ÆhipõÓoA¡ DÐ¾$p„rs_p¡ 
rkÝ^p„s fS|> L$ep£. s¡dZ¡ S>Zpìey„ L¡$, kÆhp¡_u b^u Års kdp_ ̀ |h®S>dp„\u ¾$d¡ 
¾$d¡ A_¡ lÅfp¡ hjp£_p L$pmM„X$ `R>u rhL$rks \C R>¡. Ap rhL$pk dpV¡$ _¥krN®L$ 
`k„v$Nu_y„ sÐh L$pfZc|s R>¡ A¡hy„ s¡dZ¡ S>Zpìey„. 

 DÐ¾$p„rs dpV¡$ s¡ s¡ Æhp¡_p 
âeÐ_p¡ L$pfZc|s lsp A¡hp¡ ds 
g¡dpL£$ fS|> L$ep£. Ap a¢Q r_kN® 
h¥opr_L¡$ A¡hy„ k|Qìey„ L¡$ v$f¡L$ âpZu 
A\hp h_õ`rs `p¡sp_p Apeyóe 
/ Æh_L$pm v$fçep_ bv$gpsp¡ fl¡ 
R>¡ A_¡ s¡_u ApNm_u `¡Y$udp„ Ap 
a¡fapf `lp¢QpX$hpdp„ Aph¡ R>¡ A_¡ 
ApNm_u b^u `¡Y$udp„ `Z Aphp 
a¡fapf \sp fl¡ R>¡. 

Æ_ bpàV$uõV$ g¡dpL®$ (1744-1829)

h¥opr_L$_p¡ `qfQe

BÞV$f_¡V$ dpfp¡ rdÓ

BÞV$f_¡V$_u dv$v$\u rhðdp„  
hp_fp¡_u rhrh^ âÅrs_p 
R>peprQÓp¡ A_¡ dprlsu d¡mhp¡. 

g¡dpL®$hpv (Lamarckism)
 DÐ¾$p„rs v$fçep_ kÆhp¡_u ifuf fQ_pdp„ a¡fapf \sp fl¡ R>¡ A_¡ Ap a¡fapf `pR>m s¡ Æh¡ L$f¡g âeÐ_ A\hp 
Apmk L$pfZc|s lp¡e R>¡. A¡hp¡ rkÝ^p„s Æ_ bpàV$uõV$ g¡dpL£$ fS|> L$ep£. S>¡_¡ s¡dZ¡ B[ÞÖep¡_p¡ D`ep¡N A_¡ 
D`ep¡N_p¡ rkÝ^p„s (Use or disuse of organs) A¡d S>Zpìey„. 

 s¡dZ¡ A¡hy„ S>Zpìey„ L¡$ `¡Y$u v$f `¡Y$u\u rS>fpa `p¡sp_u X$p¡L$ g„bphu 
g„bphu_¡ TpX$ `f_p `p_ Mpsp¡ lp¡hp\u s¡_u X$p¡L$ gp„bu \C NC, s¡dS> 
gylpf_p Mcp ^Z_p Op L$fu L$fu_¡ dS>b|s \ep. ilpd©N, Cd| S>¡hp 
`nuAp¡A¡ `p„Mp¡_p¡ D`ep¡N _ L$fsp s¡_u `p„Mp¡ _bmu b_u. l„k, 
bsL$_p `N `pZudp„ flu_¡ sfhp ep¡Áe bÞep A_¡ kp`¡ v$fdp„ S>hp 
ep¡Áe ifuf fQ_p L$fhp dpV¡$ `p¡sp_p `N Nydpìep. kÆhp¡A¡ "d¡mh¡gu 
Ap rhrióV$spAp¡' (Acquired characters) A¡L$ `¡Y$udp„\u buÆ 
`¡Y$udp„ k„¾$rds \pe R>¡. S>¡_¡ "d¡mh¡gp a¡fapf_p k„¾$dZ_p¡ rkÝ^p„s' 
(Theory of inheritance of  acquired characters) A\hp 
"g¡dpL®$hpv$' L$l¡hpe R>¡. 

 kÆhp¡_p Æh_L$pmdp„ s¡Ap¡ S>¡ NyZ k„`pqv$s L$f¡ R>¡ s¡ s¡Ap¡ 
`p¡sp_u k„srsdp„ k„¾$rds L$fu iL¡$ R>¡. S>¡_¡ k„`pqv$s NyZp¡_p¡ A_yh„i 
L$l¡hpe R>¡.

1.11  rS>fpa

 rhrióV$ âeÐ_p¡_¡ L$pfZ¡ ifuf_p A„Np¡_p¡ rhL$pk A\hp âeÐ_ _ 
L$fhp\u \e¡gp¡ úpk dpÞe \ep¡, `Z s¡_y„ `¡Y$u v$f `¡Y$u k„¾$dZ AdpÞe 
\ey„. L$pfZL¡$ `p¡sp_pdp„ \e¡gp a¡fapf _hu `¡Y$udp„ Ap`u iL$psp _\u A¡hy„ 
A_¡L$ hpf QL$pku Å¡hpdp„ Apìey„ A_¡ g¡dpL®$_u fS|>Aps Mp¡V$u lp¡hp_y„ 
S>Zpey„.
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1.12  dp_h h„i_p¡ âhpk 

Års Dv¹$ch (Speciation)
 âpZu A_¡ h_õ`rs_u rhrh^ ÅrsAp¡_p¡ Dv¹$ch A¡ DÐ¾$p„rs_y„ S> `qfZpd R>¡. _¥krN®L$ aguL$fZ Üpfp ag_
nd k„srs_y„ r_dp®Z L$fu iL$_pfp kÆhp¡_p S|>\_¡ "Års'  (Species) L$l¡hpe R>¡. v$f¡L$ Års rhrióV$ cp¥Np¡rgL$ 
[õ\rsdp„ h^¡ R>¡. s¡d_p Aplpf, rhlpf, ag_ndsp, kdpNdL$pm hN¡f¡ rcÞ_ lp¡e R>¡. s¡\u S> Års_u rhrióV$sp 
V$L$u fl¡ R>¡. `Z A¡L$ Årsdp„\u buÆ _hu Års r_dp®Z \hp dpV¡$ S>_u_ue a¡fapf L$pfZc|s lp¡e R>¡. s¡dS> 
cp¥Np¡rgL$ A\hp `y_fyÐ`pv$_ue a¡fapf L$pfZc|s lp¡e R>¡. s¡dS> kÆhp¡_p cp¥Np¡rgL$ `y_fyÐ`pv$_ue rhep¡S>_ 
(Sy>v$p`Ï„$) \hp\u `Z L$pmp„sf¡ Års `qfhs®_/ Års Dv¹$ch (Speciation) \pe R>¡. 

dp_h DÐ¾$p„rs (Human Evolution)
 DÐ¾$p„rs_¡ L$pfZ¡ A¡L$v$d kpv$p A¡L$L$p¡jue kÆhdp„\u AÐepf¡ ops R>¡ s¡hu S>¥hrhrh^sp_u fQ_p \e¡gu Å¡hp 
dm¡ R>¡. A¡dp„ dp_hh„i_u iê$Aps V|„$L$dp„ _uQ¡_p rQÓdp„ v$ip®hu R>¡. Apif¡ kps L$fp¡X$ hj® `l¡gp R>¡ëgp v¡$Mpsp 
X$pe_p¡kp¡f _l]hs¹ \ep. Ðepf¡ hp„v$fp S>¡hp âpZu s¡d_p\u ̀ Z âpQu_ \p¡X$pOZp A„i¡ ApS>_p Ap^yr_L$ g¡çeyfâdpZ¡ 
v¡$Mpsp âpZudp„\u rhL$rks \ep lp¡hp Å¡CA¡. 4 L$fp¡X$ hj® `l¡gp ApqäL$p_p hp„v$fp S>¡hp âpZuAp¡_u `|„R>X$u _l]hs¹ 
\C. s¡d_p dNS>_p¡ ApL$pf dp¡V$p¡ \ep¡ A_¡ s¡d_p¡ rhL$pk \ep¡, lp\_p ̀ „Ådp„ ky^pfZp \C A_¡ s¡ A¡` S>¡hp âpZu 
bÞep. L$pmp„sf¡ iê$Aps_p Ap A¡` S>¡hp (A¡`-L$r`) âpZu v$rnZ A_¡ A[Á_ A¡riepdp„ `lp¢ÃQp A_¡ ApMf¡ 
s¡d_y„ ê$`p„sf rNb_ A_¡ Ap¡f„N DV$p_dp„ \e„y. 
 bpL$u-fl¡gp Ap A¡` S>¡hp âpZu ApqäL$pdp„ S> füp A_¡ Apif¡ 2 L$fp¡X$ 50 gpM hj® `l¡gp s¡dp„\u tQ`pTu 
A_¡ Np¡qfgp_p¡ Dv$e \ep¡. Apif¡ 2 L$fp¡X$ hj® `l¡¡gp A¡`_u L¡$V$gu Års_u âNrs Sy>v$u qv$ipdp„ \ep_y„ S>ZpC Aph¡ 
R>¡. AÞ_N°lZ L$fhp dpV¡$ A_¡ AÞe L$pdp¡ dpV¡$ A¡ lp\_p¡ h^y D`ep¡N L$fhp gpÁep. 

 k|L$p \sp S>sp lhpdp__¡ L$pfZ¡ Äepf¡ S>„Ng _l]hs¹ \hp gpÁep Ðepf¡ Ap A¡` fl¡hp dpV¡$ TpX$ `f\u _uQ¡ 
Apìep. s¡d_u L$df_p lpX$L$p_p¡ rhL$pk A¡ fus¡ \ep¡ L¡$ Opk_p âv¡$idp„ ku^p Dcp fl¡hp gpÁep. Ðepf¡ s¡d_p lp\ 
buÅ L$p¡C D`ep¡N dpV¡$ dy¼s \ep. Ap lp\_p¡ D`ep¡N L$f_pf, ku^p¡ Dcp fl¡_pf, `l¡gp¡ dp_hk×i âpZu Apif¡ 
2 L$fp¡X$ hj® `l¡gp A[õsÐhdp„ Apìep¡. 
 dp_hk×i âpZuAp¡_u Ap`Zu `pk¡ kp¥\u `l¡gu S>¡ _p¢^ R>¡ s¡ ApqäL$p_p A_¡ DÑf cpfs_p "fpdpr`r\¼k' 
A¡`_u R>¡. ApNm S>sp Ap A¡` L$v$dp„ dp¡V$p¡ A_¡ h^pf¡ lp¢riepf \ep¡ A_¡ Apif¡ 40 gpM hjp£ `l¡gp v$rnZ 
ApqäL$p_p A¡`_p¡ rhL$pk \ep¡. 



10

1.14 r_A¡ÞX$f\p¡g dp_h

 Apif¡ 20 gpM hj® `l¡gp Ap 
dp_h k×i âpZuAp¡_u fQ_p dp_h 
(Homo) âÅrs_p kæe \C iL¡$ A¡ 
fus¡ Ap`Z_¡ dmsu Aphsu \C. Ap 
fus¡ Ly$im dp_h s¥epf \ep¡. Apif¡ 15 
gpM hj® `l¡gp ku^p Qpg_pf dp_h_p¡ 
rhL$pk \ep¡. s¡_p¡ hkhpV$ A¡riep 
M„X$dp„ Qu_ A_¡ HX$p¡_¡riep ky^u \ep¡. 

 Apif¡ 10,000 hj® ̀ l¡gp "by[Ý^dp_ dp_h' M¡su L$fhp gpÁep¡. âpZuAp¡_p V$p¡mp b_phhp gpÁep¡, hkplsp¡ 
hkphu. Ðepf bpv$ k„õL©rs_p¡ rhL$pk \ep¡. Apif¡ 5000 hj® ̀ l¡gp g¡M_ L$gp_u ip¡^ \C A_¡ Crslpk_u iê$Aps 
\C. Apif¡ 400 hj® ̀ l¡gp ApS>_p Ap^yr_L$ rhop__p¡ Dv$e \ep¡ A_¡ 200 hj® ̀ l¡gp Ap¥Ûp¡rNL$uL$fZ_u iê$Aps 
\C. s¡d R>sp„ lÆ `Z dp_hh„i_p d|m_u rhNshpf ip¡^ Qpgy S> R>¡.

 Apif¡ A¡L$ gpM hj® ky^u ku^p Qpg_pfp dpZk_y„ dNS> dp¡Vy„$    
\sp„ s¡_u âNrs \su NC A_¡ s¡Z¡ A[Á__p D`ep¡N_u ip¡^ L$fu. 
Apif¡ 50 lÅf hj® `l¡gp dp_h_y„ dNS> `|fsy„ rhL$rks \C S>sp 
by[Ý^dp_ dp_h (lp¡dp¡-A¡r`e_) hN®_p kæe dp_hp ep¡Áe \ep¡. 
 "r_A¡ÞX$f\p¡g dp_h' A¡ "by[Ý^dp_ dp_h' hN®_y„ `l¡gy„ 
Dv$plfZ dp_hpdp„ Aph¡ R>¡. Apif¡ 50 lÅf hj® `l¡gp ¾$p¡ d¸Á__ 
dp_h A[õsÐhdp„ Apìep¡ A_¡ Ðepfbpv$ s¡_u âNrs `l¡gp L$fsp h^y 
TX$`\u \B. 

1.13 dp_hu dNS>_p¡ \e¡gp¡ rhL$pk

1. ApL©$rs `|Z® L$fp¡¡. 

bpüê$`ue 

Ahehdp„_p lpX$L$p_u 
fQ_pdp„ kpçe

DÐ¾$p„rs_p 
`|fphp

2. _uQ¡_p rh^p_p¡ hp„Qp¡ s¡_p kd\®_ dpV¡$ ep¡Áe 
Dv$plfZ Ap`u sdpfp iåv$p¡dp„ S>hpb gMp¡. 

 A. dp_h_u DÐ¾$p„rs Apif¡ 7 L$fp¡X$ hj® `l¡gp 
iê$ \C. 

 Ap. kÆhp¡dp„ cp¥Np¡rgL$ A_¡ `y_fyÐ`pv$_ue 
rhep¡S>_ (Sy>v$p`Ï„$) \C L$pgp„sf¡ 
Årsc¡v$/ Års Dv¹$ch \pe R>¡. 

 B. Æhp[íd_p¡ Aæepk DÐ¾$p„rs_p Aæepk_„y 
A¡L$ dlÒh_y„ A„N R>¡. 

 C. `©óW$h„iue âpZuAp¡dp„ c°|Z rhop_ rhjeL$ 
`|fphp Å¡hp dm¡ R>¡. 

õhpÝepe
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6.  Ahi¡jp„Np¡ A¡V$g¡ iy„ s¡ S>Zphu dp_h ifufdp„_p 
L¡$V$gpL$ Ahi¡jp„Np¡_p _pdp¡ gMp¡ A_¡ s¡ S> 
Ahi¡jp„Np¡ AÞe ¼ep âpZuAp¡ dpV¡$ L$C fus¡ 
D`ep¡Nu R>¡ s¡ gMp¡. 

7. _uQ¡_p âñp¡_p DÑf gMp¡. 
 A. DÐ¾$p„rsdp„ Ap_yh„riL$ a¡fapf ¼ep L$pfZ¡      

\pe R>¡? 
 Ap. S>qV$g âp¡qV$_ r_dp®Z \hp_u âq¾$ep õ`óV$ 

L$fp¡. 
 B. DÐ¾$p„rs_p¡ rkÝ^p„s S>Zphp¡. s¡ dpV¡$ ¼ep 

`|fphp R>¡ s¡ S>Zphp¡. 
 C. DÐ¾$p„rsdp„ ifuf ipõÓue `|fphp_y„ dlÒh 

Dv$plfZ krls S>Zphp¡. 
 D. Æhp[íd A¡V$g¡ iy„ s¡ S>Zphu DÐ¾$p„rs 

dpV¡$_p `|fphp sfuL¡$ Æhp[íd_p¡ D`ep¡N 
L¡$hu fus¡ \pe R>¡ s¡ Dv$plfZ krls õ`óV$ 
L$fp¡. 

 E. ApS>_p¡ dp_h L$C fus¡ DÐ¾$p„s \sp¡ Nep¡ s¡ 
rhi¡_u dprlsu Ap`p¡. 

D`¾$d :
 1. rhrh^ k„NZL$ue kp¡ãV$h¡f_p¡ D`ep¡N L$fu_¡ 

s¡_p Üpfp Power point presentation 
dp_hu DÐ¾$p„rs_y„ âõsysuL$fZ s¥epf L$fp¡ 
A_¡ hN®dp„ s¡_p rhi¡ kd|l QQp® L$fp¡. 

 2. X$p¸.kyf¡iQ„Ö _pX$L$Z} rgrMs `yõsL$ "`©Õhu 
hf dpZyk D`fQ' hpQp¡ A_¡ s¡_p Ap^pf¡ 
dp_hu DÐ¾$p„rs rhjeL$ rhQpfp¡_u QQp® 
L$fp¡. 

3. L$p¦kdp„ Ap`¡gp `ep®ep¡ `¥L$u ep¡Áe `ep®e `k„v$ 
L$fu_¡ rh^p_ afu\u gMp¡. 

 (S>_u_, DÐ`qfhs®_, õ\p_p„sfZ, ârsg¡M_, 
¾$drhL$pk, Ap„Ó`©ÃR>)

 A. üyNp¡ v$ -luk_p .......... rkÝ^p„s_¡ L$pfZ¡ 
AQp_L$ \sp a¡fapf `pR>m_p¡ L$pe®L$pfZ 
cph Ýep_dp„ Apìep¡. 

 Ap. âp¡qV$__y„ r_dp®Z ......... Üpfp \pe R>¡ s¡hy„ 
Å¡S>® rbX$g A_¡ A¡X$hX®$ V¡$V$d¡ rkÝ^ L$e¯y. 

 B. DNA v$p¡fp `f_u dprlsu RNA v$p¡fp `f 
dp¡L$ghp_u âq¾$ep A¡V$g¡ .......

 C. DÐ¾$p„rs A¡V$g¡ S> ..........
 D.  dp_h ifufdp„ Å¡hp dmsp¡...... DÐ¾$p„rs_p 

Ahi¡jp„NpÐdL$ `|fphp R>¡. 

4. âpàs dprlsu_p Ap^pf¡ `qfÃR>¡v$ gMp¡. 
 A.  g¡dpL®$hpv$ 
 Ap. X$prh®__p¡ _¥kqN®L$ `Ý^rs_p¡ rkÝ^p„s 
 B. c°|Zrhop_  
 C. DÐ¾$p„rs
 D. Å¡X$su L$X$u

5. Ap_yh„riL$sp A¡V$g¡ iy„ s¡ S>Zphu Ap_yh„riL$ 
a¡fapf L¡$hu fus¡ \pe R>¡ s¡ S>Zphp¡. 
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Ø   kÆh A_¡ Æh_âq¾$ep       Ø kÆh A_¡ DÅ® r_rd®rs
Ø L¡$V$gpL$ AÞ_OV$L$ A_¡ dmsu DÅ®   Ø    L$p¡j rhcpS>_ - A¡L$ Æh_âq¾$ep

2. kÆhp¡dp„ Æh_âq¾$ep cpN - 1

epv$ L$fp¡.
1. AÞ_`v$p\® A_¡ s¡dp„_p `p¡jL$sÒhp¡ ifuf dpV¡$ L¡$hu fus¡ D`ep¡Nu W$f¡ R>¡?
2. ifuf dpV¡$ k„syrgs Aplpf_y„ iy„ dlÒh R>¡?
3. õ_pey ifufdp„ L$ep L$ep L$pep£ L$f¡ R>¡?

 A_¡L$ fdsdp„ M¡$gpX$uAp¡ fds fdsp„ fdsp„ hÃQ¡ L¡$V$gpL$ kde_p¡ 
dÝep„sf gC_¡ L$p¡C `v$p\®_y„ k¡h_ L$fsp lp¡e R>¡. M¡gpX$u Ap `v$p\® ip dpV¡$ g¡ R>¡?

4. `pQ_k„õ\pdp„ `pQL$fkp¡_y„ iy„ dlÒh R>¡?
5. dp_hu ifufdp„ s¥epf \_pf _L$pdp `v$p\p£ ifufdp„\u blpf L$pY$hp dpV¡$ L$C k„õ\p L$pe®fs lp¡e R>¡?
6. DÅ® r_rd®rs âq¾$epdp„ f¼sprckfZ k„õ\p iy„ L$pe® L$f¡ R>¡? 
7. dp_hu ifuf A„sN®s Qpgsp L$pep£ L¡$hu fus¡ r_e„rÓs \pe R>¡? L¡$V$gp âL$pf¡? 

kÆh A_¡ Æh_ âq¾$ep (Living organism and life processes)
 dp_hu ifufdp„ A_¡L$ k„õ\p Arhfs ̀ Z¡ L$pe® L$fsu lp¡e R>¡. ̀ pQ_k„õ\p, ðk_k„õ\p, f¼sprckfZ k„õ\p, 
DÐkS>®_ k„õ\p, r_e„ÓZ k„õ\p. kp\¡ kp\¡ ifuf_p A„sN®s s¡dS> bpü Aheh `p¡sp_p L$pe® õhs„Ó `Z¡ `f„sy 
b^p_p kdÞhe\u L$fsp lp¡e R>¡. Ap b^u e„ÓZp âÐe¡L$ kÆhp¡dp„ Ap¡R>p - hÑp âdpZdp„ kdp_ `Ý^rs\u 
L$pe®fs lp¡e R>¡. A¡ dpV¡$ s¡d_¡ AM„X$ DÅ®_p öp¡s_u AphíeL$sp lp¡e R>¡. L$pbp£qv$sp¡, [õ_Á^ `v$p\® A_¡ âp¡qV$_ S>¡hp 
AÞ_`v$p\® DÅ®_p dy¿e öp¡s R>¡. L$p¡jdp„ fl¡g s„syL$rZL$p_u dv$v$\u Ap DÅ® d¡mhhpdp„ Aph¡ R>¡. DÅ® r_rd®rs dpV¡$ 
a¼s AÞ_OV$L$p¡_u S> _l] `f„sy Ap¡[¼kS>__u `Z AphíeL$sp lp¡e R>¡. Ap b^p OV$L$ `qfhl_ k„õ\p Üpfp L$p¡j 
ky^u `lp¢Q¡ R>¡. b^u âq¾$ep `f r_e„ÓZ k„õ\p_y„ `Z r_e„ÓZ lp¡e R>¡. dpV¡$ S> DÅ® r_rd®rs dpV¡$ âÐe¡L$ Æh_
âq¾$ep `p¡sp_u fus¡ V¡$L$p¡ Ap`¡ R>¡. Ap b^u âq¾$ep_p L$pep£ dpV¡$ `Z DÅ®_u S>ê$f lp¡e S> R>¡.
 Ap`Z¡ A_¡ AÞe âpZu am A_¡ ipL$cpÆ_y„ k¡h_ L$fuA¡ R>uA¡. h_õ`rs `p¡s¡ `p¡sp_y„ `p¡jZ L$f¡ R>¡. S>¡_p 
dpV¡$ s¡ AÞ_r_rd®rs L$f¡ R>¡. L¡$V$gy„L$ AÞ_ s¡ `p¡s¡ hp`f¡ R>¡, Äepf¡ bpL$u_y„ AÞ_ am, `p_, \X$, d|mdp„ k„N°l L$fu_¡ 
fpMhpdp„ Aph¡ R>¡. Ap b^p h_õ`rsS>Þe `v$p\p£_y„ Ap`Z¡ k¡h_ L$fuA¡ R>uA¡ A_¡ s¡dp„\u rhrh^ `p¡jL$ Öìep¡ 
A¡V$g¡ L¡$ L$pbp£qv$sp¡, âp¡V$u_, [õ_Á^ `v$p\®, Æh_kÒhp¡, Mr_Å¡ d¡mhuA¡ R>uA¡. s¡ dpV¡$ Ap`Z¡ L$ep AÞ_`v$p\® 
MpCA¡ R>uA¡?

 v|$^, am, Np¡m, kpL$f, ipL$cpÆ, OJ, dL$pC, _pQZu, Sy>hpf, bpS>fu, Qp¡Mp S>¡hp A_pS>, d^, bV$pV$p, 
fspmy, rdW$pC hN¡f¡dp„\u Ap`Z_¡ L$pbp£qv$s `v$p\® dm¡ R>¡. L$pbp£qv$sp¡dp„\u Ap`Z_¡ 4 Kcal/gm S>¡V$gu DÅ® dm¡ 
R>¡. Ap DÅ® L¡$hu fus¡ d¡mhhpdp„ Aph¡ R>¡. s¡_p¡ Ap`Z¡ Aæepk L$fuA¡.

dNS> Qgphp¡.

ðk_ A¡V$g¡ iy„? ðk__u q¾$ep L$C fus¡ \pe R>¡?epv$ L$fp¡.
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r_funZ L$fp¡.

 bpSy>_u ApL©$rs_y„ r_funZ L$fu _pd gMp¡. 

 kÆhp¡dp„ ðk_ ifuf õsf A_¡ L$p¡j õsf 
A¡d b¡ õsf¡ \pe R>¡. ifuf õsf `f \_pfp 
ðk_dp„ ifuf A_¡ ApSy>bpSy>_p hpsphfZ 
hÃQ¡ Ap¸[¼kS>_ A_¡ L$pb®_ X$peAp¡¼kpCX$ 
hpey_u g¡hX$v¡$hX$ \pe R>¡. Äepf¡ L$p¡jõsf¡ \_pfp 
ðk_dp„ AÞ_ `v$p\®_y„ Ap¡[¼kS>__u dv$v$\u 
A\hp dv$v$ rh_p Ap¡[¼kX¡$i_ L$fhpdp„ Aph¡ 
R>¡.

kÆh A_¡ DÅ® r_rd®rs 
(Living organism and Energy production)

1. ÁgyL$p¡T_p A¡L$ AÏdp„ C, H A_¡ O_p A_y¾$d¡ L¡$V$gp AÏ lp¡e R>¡?
2. Ap b^p AÏ A¡L$buÅ kp\¡ L$ep fpkperZL$ b„^\u Å¡X$pe¡gp lp¡e R>¡?
3. fkpeZipõÓ_u ×[óV$A¡ L$p¡C AÏ_y„ Ap¡[¼kX¡$i_ \hy„ A¡V$g¡ Qp¡½$k iy„ \hy„?

 Ap`Z¡ S>¡ AÞ_`v$p\® MpCA¡ R>uA¡ s¡dp„\u dy¿eÐh¡ L$pbp£qv$s ̀ v$p\®_p¡ D`ep¡N v$ffp¡S> AphíeL$ DÅ® d¡mhhp 
dpV¡$ L$fhpdp„ Aph¡ R>¡. Ap DÅ® ATP õhê$`dp„ d¡mhhpdp„ Aph¡ R>¡. s¡_p dpV¡$ L$p¡jdp„_p L$pbp£qv$s `v$p\® ÁgyL$p¡T_y„ 
sb½$phpf Ap¡[¼kX¡$i_ \pe R>¡. s¡_¡ S> "L$p¡j õsfue ðk_' L$l¡hpe R>¡. kÆhp¡dp„ L$p¡j õsf¡ \_pf ðk_ b¡ âL$pf_p 
lp¡e R>¡. s¡ b¡ âL$pf A¡V$g¡ Ap¡[¼kðk_ (Ap¡[¼kS>_ cpN g¡ R>¡) A_¡ rb_Ap¡[¼kðk_ (Ap¡[¼kS>_ cpN g¡sp¡ 
_\u). Ap¡[¼kðk_dp„ ÓZ V$à`pdp„ ÁgyL$p¡T_y„ Ap¡[¼kX¡$i_ \pe R>¡.

1. ÁgyL$p¡T rhOV$_ (Glycolysis) 
 L$p¡jÖìedp„ \su Ap âq¾$epdp„ ÁgyL$p¡T_p A¡L$ AÏ_y„ sb½$phpf rhOV$_ \C_¡ `pe{$rhL$ A¡rkX$, ATP, 
NADH2 A_¡ `pZu Ap v$f¡L$_p b¡ b¡ AÏ s¥epf \pe R>¡. 
 Ap âq¾$epdp„ s¥epf \e¡g `pe{$rhL$ A¡rkX$_p AÏ_¡ Ak¡V$ug-L$p¡-A¡ÞTpCd-A AÏdp„ ê$`p„sqfs L$fhpdp„ 
Aph¡ R>¡. Ap âq¾$ep v$fçep_ L$pb®_ X$pep¡¼kpCX$_p b¡ AÏ A_¡ NADH2 _p b¡ AÏ s¥epf \pe R>¡.

2. V²$peL$pbp£¼TuguL$ A¡rkX$ Q¾$ (Krebs cycle)
 A¸k¡V$ug-L$p¡-A¡ÞTpCd -A AÏ s„syL$rZL$pdp„ Åe R>¡. Ðep„ s¡_p `f "V²$peL$pbp£L$TuguL$ A¡rkX$ Q¾$' (¾$¡$åS> 
Q¾$) S>¡hu Q¾$ue âq¾$ep L$fhpdp„ Aph¡ R>¡. Ap âq¾$ep Üpfp A¸k¡V$ug-L$p¡-A¡ÞTpCd -A AÏdp„_p A¸k¡V$ug_y„ `|Z® 
`Z¡ Ap¡[¼kX¡$i_ L$fhpdp„ Aph¡ R>¡ A_¡ s¡_p Üpfp CO2, H2O, NADH2 , FADH2 A_¡ ATP_p AÏ dm¡ R>¡.

2.1  dp_hu ðk_ k„õ\pL$lp¡ Å¡CA¡ !
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a¡V$u A¡rkX

s„syL$rZL$pdp„_u 
ÅrgL$p

blpf_y„ AphfZ
A„v$f_y„ AphfZ

`pe{$rhL$ A¡rkX$

2.2  s„syL$rZL$p A_¡ V²$peL$pbp£¼TuguL$ A¡rkX$ Q¾$

3. Cg¡¼V²$p¡_ hl_ kp„L$m âq¾$ep 
(ETC Reaction)
 Cg¡¼V²$p¡_ hl_ kp„L$m âq¾$ep `Z 
ss„syL$rZL$pdp„ L$fhpdp„ Aph¡ R>¡. D`f_u 
v$f¡L$ âq¾$ep v$fçep_ s¥epf \e¡gp 
NADH2 _p v$f¡L$ AÏdp„\u ÓZ A_¡ 
FADH2 _p v$f¡L$ AÏdp„\u b¡ ATPAÏ 
dm¡ R>¡. Ap âq¾$epdp„ ATP _p AÏ 
rkhpe ̀ pZu_p AÏ ̀ Z s¥epf \pe R>¡.
 Apd Ap¡[¼kðk_dp„ ÁgyL$p¡T_y„ 
`|Z® Ap¡[¼kX¡$i_ (rhOV$_) \pe R>¡ A_¡ 
DÅ®_u kp\¡ CO2 A_¡ H2O_p AÏ 
s¥epf \pe R>¡.

ATP : A¡X$u_p¡ku_ V²$peap¡õa¡V$ A¡ DÅ®\u k„s©às AÏ 
lp¡e R>¡. s¡dp„ ap¡õa¡V$_p ÓZ AÏ A¡L$buÅ kp\¡ S>¡ 
b„^\u Å¡X$pe¡gp lp¡e R>¡ s¡ b„^dp„ DÅ® k„N°rls L$f¡gu 
lp¡e R>¡. Ap AÏ_p L$p¡jdp„ AphíeL$sp A_ykpf k„N°l 
L$fu_¡ fpMhpdp„ Aph¡ R>¡.
 fpkperZL$ ×[óV$A¡ ATP A¡ A¸X$u_p¡rk_ 
fpebp¡Þey[¼gAp¡kpCX$dp„\u s¥epf \e¡gp¡ V²$peap¡õa¡V$_p¡ 
AÏ R>¡. S>¡dp„ A¡X¡$r__ A¡ _pCV²$p¡S>_ey¼s AÏ, fpebp¡T 
(C5H10O5)  A¡ `¢V$p¡S> iL®$fp A_¡ ÓZ ap¡õa¡V$_p AÏ 
lp¡e R>¡. DÅ®_u AphíeL$sp_ykpf ATP dp„_p ap¡õa¡V$_p 
AÏ hÃQ¡_p¡ b„^ sp¡X$u_¡ DÅ® d¡mhhpdp„ Aph¡ R>¡. dpV¡$ 
ATP_¡ DÅ®_y„ QgZ (Currency)  L$l¡hpdp„ Aph¡ R>¡.

dy¼s \e¡gu 
DÅ®

A¸X¡$_pC_

fpebp¡T fpebp¡T

A¸X¡$_pC_

h^y DÅ®_p ap¡õa¡V$ b„^ Ak¢qÖe ap¡õa¡V$ 

ATP ADP

2.3  ATP DÅ®_y„ QgZ

 c|M h¡W$hu, D`hpk S>¡hu A`hpv$pÐdL$ `qf[õ\rsdp„ Å¡ ifufdp„ L$pbp£qv$s `v$p\®_p¡ k„N°l Ap¡R>p¡ lp¡e sp¡ DÅ® 
d¡mhhp dpV¡$ ifufdp„_p [õ_Á^ ̀ v$p\® A_¡ âp¡qV$__p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. [õ_Á^ ̀ v$p\®_y„ ê$`p„sf a¡V$u A¡rkX$dp„ 
L$fhpdp„ Aph¡ R>¡. Äepf¡ âp¡qV$__y„ ê$`p„sf Ard_p¡ A¡rkX$dp„ L$fhpdp„ Aph¡ R>¡. a¡V$u A¡rkX$ A_¡ Ard_p¡ A¡rkX$_y„ 
ê$`p„sf A¸k¡V$ug-L$p¡-A¡ÞTpCd-Adp„ L$fhpdp„ Aph¡ R>¡ A_¡ A¸k¡V$ug-L$p¡-A¡ÞTpCd-A_p AÏ_y„ s„syL$rZL$pdp„ 
"¾¸$b Q¾$' âq¾$ep Üpfp `|Z®s: Ap¡[¼kX¡$i_ L$fu_¡ DÅ® d¡mhhpdp„ Aph¡ R>¡. 

Ýep_dp„ fpMp¡ !

NAD  - r_L$p¡qV$_pdpCX$ A¡X¡$_pC_

X$peÞey[¼gAp¡V$pCX$

FAD  -  ãg¡rh_ A¡X¡$_pC_

X$peÞey[¼gAp¡V$pCX$

 A¡ v$f¡L$ L$p¡jdp„ s¥epf \_pf A_¡ L$p¡jue 
ðk_dp„ dv$v$ L$f_pf klDÐk¡QL$p¡ R>¡.

Ýep_dp„ fpMp¡. 

TCA 
Q¾$

A¸k¡V$ugp-L$p¡-
-A¡ÞTpCd A
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h¥opr_L$_p¡ `qfQe

 ÁgyL$p¡T-rhOV$_ (ÁgpeL$p¡gpekuk) âq¾$ep_u ip¡̂  Nyõspìl A¡çåX¡$_, Ap¡Ë$p¡ 
d¡eflp̧a A_¡ S>̧L$b `p_p®k A¡ ÓZ h¥opr_L$p¡ A_¡ s¡d_p AÞe klL$pe®L$sp®Ap¡A¡ c¡Np 
dmu_¡ L$fu. s¡ dpV¡$ s¡dZ¡ õ_pey `f âep¡N L$ep®. A¡V$g¡ S> ÁgpeL$p¡gperkk âq¾$ep_¡ 
"A¡çåX¡$_-d¡eflp̧a - `p_p®k `p\-h¡ (EMP Pathway) L$l¡hpdp„ Aph¡ R>¡. 
 Q¾$ue âq¾$ep "V²$peL$pbp£¼TuguL$ A¡rkX$ Q¾$' kf l¡ÞS ¾¡$åS>¡ ip¡^u lp¡hp\u s¡_¡> 
"¾¡$åS> Q¾$' ̀ Z L$l¡hpdp„ Aph¡ R>¡. s¡d_¡ Ap ip¡^ dpV¡$ 1953_p¡ _p¡b¡g ̀ yfõL$pf dþep¡ 
R>¡. kf l¡ÞT ¾¡$åS> (1900-1981)

[õ_Á^ `v$p\® L$pbp£qv$s `v$p\® âp¡qV$_

a¡V$u A¡rkX$
ÁgyL$p¡T rhOV$_
(Glycolysis)

Ard_p¡ A¡rkX$

`pe{$rhL$ A¡rkX$

A¸k¡V$ug-L$p¡-A¡ÞTpCd-A

¾¡$åS> Q¾$

CO2+ H2O + DÅ®

`pe{$rhL$ 
A¡rkX$

`pe{$rhL$ 
A¡rkX$

`pe{$rhL$ 
A¡rkX$

ÁgyL$p¡T rhOV$_
(Glycolysis)

L$pbp£qv$s `v$p\®

Ap\hZ

Ap\hZ

euõV$ 
(Mduf, Ap\p¡)

Ap\hZ

AëL$p¡lp¡g

rhrh^ `v$p\® 
v$p.s. rh_¡Npf, 
Æh_kÐhp¡ hN¡f¡

rhrh^ k|ÿdÆh

g¸[¼V$L$ A¡rkX$

õ_pey, 
gpg f¼sL$p¡j

L$pbp£qv$s, [õ_Á^ `v$p\® A_¡ âp¡qV$__y„ Ap¡[¼kðk_ 
L$fu_¡ DÅ® d¡mhhp_u âq¾$ep

rhrh^ kÆhp¡dp„/L$p¡jp¡dp„ \_pfy„ rb_Ap¸[¼kðk_

rb_Ap¡[¼kðk_ L$f_pf k|ÿdÆhp¡dp„ DÅ® r_rd®rs : L¡$V$gpL$ kÆh Ap¡[¼kS>__p kpr_Ýedp„ flu iL$sp _\u. 
v$p.s. A_¡L$ ÆhpÏ Aphp kÆhp¡_¡ DÅ® d¡mhhp dpV¡$ rb_Ap¡[¼kðk_ L$fhy„ `X¡$ R>¡.
 rb_Ap¡[¼kðk__p b¡ sb½$p lp¡e R>¡. ÁgyL$p¡T-rhOV$_ (ÁgpeL$p¡gpekuk) A_¡ Ap\hZ (afd¢V¡$i_). S>¡dp„ 
ÁgyL$p¡T_y„ A`|Z® rhOV$_ \C_¡ Ap¡R>u DÅ® dm¡ R>¡.
 Ap âq¾$epdp„ ÁgyL$p¡T-rhOV$_\u s¥epf \e¡g `pe{$rhL$ A¡rkX$_y„ L¡$V$gpL$ DÐk¡QL$p¡_u dv$v$\u AÞe L$pb®r_L$ 
A¡rkX$dp„ A\hp AëL$p¡lp¡g (C2H5OH) dp„ ê$`p„sf L$fhpdp„ Aph¡ R>¡. s¡_¡ S> Ap\hZ (Fermentation) L$l¡ R>¡.
 L¡$V$guL$ DÃQõsqfe h_õ`rs, âpZu A_¡ Ap¡[¼kS>__p kpr_Ýedp„ flu iL$_pfp k|ÿdÆhp¡ `Z s¡d_u 
Apk`pk Ap¡[¼kS>_ hpey_y„ õsf Ap¡Ry>„ \sp„ Ap¡[¼kS>__¡ bv$g¡ rb_Ap¡[¼kðk_ L$f¡ R>¡.
 v$p.s. buÅ„Ly$fZ v$fçep_ S>du_ `pZu _uQ¡ fl¡sp buS> rb_Ap¡[¼kðk_ L$f¡ R>¡. s¡d S> ìepepd L$fsu hMs¡ 
Ap`Zu dp„k`¡iu (õ_pey) rb_Ap¡[¼kðk_ L$f¡ R>¡. s¡\u Ap`Zp„ ifufdp„ Ap¡R>u DÅ® s¥epf \pe R>¡ s¡d S> g¡[¼V$L$ 
A¡rkX$ S>dp \pe R>¡ A_¡ Ap`Z_¡ \pL$ gpN¡ R>¡.
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1. L$p¡j õsfue ðk__p ¼ep âL$pfdp„ ÁgyL$p¡T_y„ `|Z® Ap¡[¼kX¡$i_ \pe R>¡?
2. ÁgyL$p¡T_p `|Z® Ap¡[¼kX¡$i_ dpV¡$ L$p¡j_p L$ep A„Np¡_u AphíeL$sp lp¡e R>¡ ? 

rhrh^ AÞ_ OV$L$p¡dp„\u dmsu DÅ® (Energy from different food components)

 Ap`Z¡ S>ê$qfeps L$fsp h^y L$pbp£qv$s `v$p\p£ MpCA¡ sp¡ eL©$s A_¡ õ_peydp„ s¡_¡ ÁgpeL$p¡S>¡__p õhê$`dp„ 
k„N°rls L$fhpdp„ Aph¡ R>¡. âp¡V$u_ i¡dp„\u dm¡ R>¡ ? s¡ i¡_p\u b_¡gp¡ lp¡e R>¡ ? 
 Ard_p¡ A¡rkX$_p A_¡L$ AÏ A¡L$buÅ kp\¡ Å¡X$pB_¡ b_¡gp dlpAÏ_¡ "âp¡qV$_' L$l¡hpe R>¡. âprZS> ̀ v$p\p£dp„\u 
dmsp âp¡qV$__¡ "aõV®$ ¼gpk âp¡qV$_' L$l¡hpe R>¡. âp¡V$u_dp„\u v$f N°pd¡ 4 KCal DÅ® dm¡ R>¡. âp¡qV$__y„ `pQ_ \ep 
bpv$ Ard_p¡ A¡rkX$ s¥epf \pe R>¡. S>¡ ifufdp„ ip¡jpe R>¡ A_¡ gp¡lu Üpfp v$f¡L$ Aheh A_¡ L$p¡j ky^u `lp¢QpX$hpdp„ 
Aph¡ R>¡. Sy>v$p Sy>v$p Aheh A_¡ L$p¡j s¡ Ard_p¡ A¡rkX$ hX¡$ s¡d_p dpV¡$ A\hp ifuf dpV¡$ AphíeL$ âp¡qV$_ s¥epf L$f¡ 
R>¡. s¡_p Dv$plfZ _uQ¡_u ApL©$rsdp„ Ap`¡gp R>¡. 

 S>ê$qfeps L$fsp h^pf¡ k¡h_ L$fpe¡g 

âp¡qV$_dp„\u dmsp Ard_p¡ A¡rkX$_¡ 

ifufdp„ k„N°rls L$fhpdp„ Aphsy„ _\u. s¡_y„ 

rhOV$_ L$fu_¡ s¥epf \sp Adp¡r_ep_¡ 

ifuf_u blpf L$pY$u _pMhpdp„ Aph¡ R>¡. 

S>ê$f lp¡e sp¡ âp¡qV$__y„ ê$`p„sfZ buÅ 

D`ep¡Nu `v$p\p£ S>¡dL¡$ ÁgyL$p¡_uAp¡S>¡_¡rkk 

âq¾$ep Üpfp ÁgyL$p¡Tdp„ L$fhpdp„ Aph¡ R>¡. 

 h_õ`rs ̀ p¡sp_¡ Å¡Bsy„ Ard_p¡ A¡rkX$ 

Mr_S>dp„\u _h¡kf\u S> s¥epf L$f¡ R>¡ A_¡ 

s¡dp„\u rhrh^ âp¡qV$_ s¥epf L$f¡ R>¡. h_õ`rs 

L$p¡j_p lqfsL$Zdp„ fl¡gy„ DÐk¡QL$ - fyrbõL$p¡ 

(RUBISCO) r_kN®dp„ h^ydp„ h^y 

âdpZdp„ dmsy„ âp¡qV$_ R>¡. 

Ýep_dp„ fpMp¡. 

epv$ L$fp¡. [õ_Á^ `v$p\® i¡dp„\u dm¡ R>¡ ?

 a¡V$u A¡rkX$ A_¡ AëL$p¡lp¡g_p AÏ_¡ rhrióV$ fpkperZL$ b„^\u Å¡X$u_¡ s¥epf \sp `v$p\®_¡ [õ_Á^ `v$p\® L$l¡ 
R>¡. Ap`Z¡ k¡h_ L$f¡gp [õ_Á^ `v$p\p£_y„ `pQ_ \pe R>¡. A¡V$g¡ L¡$ s¡_y„ ê$`p„sf a¡V$u A¡rkX$ A_¡ AëL$p¡lp¡gdp„ L$fhpdp„ 
Aph¡ R>¡. a¡V$u A¡rkX$_¡ ip¡ju_¡ s¡_¡ ifufdp„ v$f¡L$ S>ÁepA¡ `lp¢QpX$hpdp„ Aph¡ R>¡. Sy>v$p Sy>v$p L$p¡j s¡dp„\u `p¡sp_¡ 
AphíeL$sp lp¡e s¡hp `v$p\p£ s¥epf L$f¡ R>¡. v$p.s. L$p¡jÖìe`V$g s¥epf L$fhp dpV¡$ ap¡õap¡rg`uX$ (Phosphalipid)   
_pd_p¡ AÏ AphíeL$ lp¡e R>¡ S>¡ a¡V$uA¡rkX$dp„\u s¥epf L$fhpdp„ Aph¡ R>¡. A¡ rkhpe âp¡S>¡õV¡$fp¡_, CõV²$p¡S>¡_, 
V¡$õV$p¡õV¡$fp¡_, ApëX$p¡õV¡$fp¡_ S>¡hp k„â¡fL$p¡, Q¡spL$p¡j_p Ans„sy afs¡ Aph¡g AphfZ s¥epf L$fhp dpV¡$ a¡V$u A¡rkX$_p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. 
 [õ_Á^ `v$p\®dp„\u Ap`Z_¡ v$fN°pd¡ 9 KCal DÅ® dm¡ R>¡. fp¡tS>v$u S>ê$qfeps L$fsp h^pf¡ [õ_Á^ `v$p\p£_y„ 
k¡h_ L$fhpdp„ Aph¡ sp¡ s¡_p¡ "Qfbuey¼s k„ep¡Nu `¡iudp„' k„N°l L$fhpdp„ Aph¡ R>¡. 

ÐhQp : d¡g¡r__, 
f„NÖìe, L¡$f¡V$u_ 

lpX$L$p : Ap¡õku_

L$p¡j : L$p¡jÖìe 
`V$gdp„_p 

âp¡qV$_p¡, rhrh^ 
DÐk¡QL$p¡ 

õhpvy$t`X$ : 
CÞõeyrg_, 

V²$uàku_ 

õ_pey : A¡¼V$u_ 
A_¡ dpep¡rk_ 
- [õ\rsõ\p`L$ 

âp¡qV$_

2.4  âp¡qV$_

L$lp¡ Å¡CA¡ !

âp¡qV$__p `pQ_ 
bpv$ s¥epf \e¡g 
Ard_p¡ A¡rkX$

gp¡lu : 
rldp¡Ágp¡bu_, 
ârsÖìe

r`eyrjL$p 
r`ÃeyV$fu N°„r\ : 
rhrh^ k„â¡fL$p¡  
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1. OZu hpf sdpfy„ dp¢ Aphu Åe R>¡. s¡ kde¡ sd¡ suMp `v$p\p£ MpC iL$sp _\u. 
2. L¡$V$gpL$ gp¡L$p¡_¡ bpëephõ\p A\hp qL$ip¡fphõ\pdp„ S> fps_p Å¡hpdp„ dyíL¡$gu \pe R>¡. rhQpf L$fp¡.

 Æh_ kÐhp¡ A¡V$g¡ h¥rhÝe`|Z® fpkperZL$ `v$p\p£_y„ A¡hy„ S|>\ S>¡dp„_p¡ v$f¡L$ `v$p\® ifuf_p rhrh^ L$pep£ 
kfmsp\u L$fu iL$pe s¡ dpV¡$ S>ê$fu lp¡e R>¡. Æh_kÐhp¡_p dy¿e R> âL$pf R>¡. v$p.s. A, B, C, D, E A_¡ K. A¡ 
`¥L$u A, D, E A_¡ K Qfbudp„ ([õ_Á^) Öpìe R>¡ A_¡ B A_¡ C `pZudp„ Öpìe R>¡. Ap`Z¡ Å¡ey„ L¡$, ÁgyL$p¡T-
rhOV$_ A_¡ ¾¡$b-Q¾$ âq¾$epdp„ FADH2 A_¡ NADH2  s¥epf \pe R>¡. S>¡_¡ s¥epf L$fhp dpV¡$ A_y¾$d¡ fpebp¡ãg¡rh_ 
(Æh_kÐh B2) A_¡ r_L$p¡V$u_pdpCX$ (Æh_kÐh B3) _p¡ D`ep¡N \pe R>¡. 

1. OZuhpf Ap`Ï„ dp¢/ Nmy k|L$pC Åe R>¡. 
2. h^y âdpZdp„ TpX$p \pe sp¡ D`fpD`fu duW$p-kpL$fhpmy„ `pZu `uhX$phhpdp„ 

Aph¡ R>¡. 
3. D_pmpdp„ A_¡ h^pf¡ îd L$fuA¡ sp¡ Ap`Z_¡ `fk¡hp¡ \pe R>¡. 

dNS> Qgphp¡.

 Ap`Zp ifufdp„ kpdpÞe fus¡ 65 \u 70% `pZu lp¡e R>¡. 
v$f¡L$ L$p¡jdp„ L$p¡j_p hS>__p 70% `pZu S> lp¡e R>¡. gp¡ludp„ 
`Z f¼sÖìe_p 90% `pZu S> lp¡e R>¡. Å¡ ifufdp„ `pZu_u 
\p¡X$u `Z DZ` \pe sp¡ L$p¡j_y„ A_¡ `qfZpd¡ ifuf_y„ L$pdL$pS> 
bNX¡$ R>¡. dpV¡$ `pZu `Z A¡L$ AÐephíeL$ `p¡jL$Öìe R>¡. 

 D`f_p b^p `p¡jL$ Öìep¡ kp\¡ s„syde `v$p\® `Z AÐe„s 
dlÐh_p `p¡jL$Öìe R>¡. s„syde `v$p\® Ap`Z¡ `Qphu iL$sp 
_\u. `Z AÞe `v$p\®_u `pQ_q¾$epdp„ A_¡ _ `Q¡gy AÞ_ 
blpf L$pY$hp_u q¾$epdp„ s¡Ap¡ M|b dv$v$ê$` \pe R>¡. `p„v$X$phpmu 
cpÆAp¡, am, A_pS>dp„\u Ap`Z_¡ s„syde `v$p\® dm¡ R>¡.

L$p¡j rhcpS>_ : A¡L$ AphíeL$ Æh_âq¾$ep 

1. fsp„^mp`Ï„, kyL$sp_, b¡fub¡fu, 
ÞeyfuV$uk, `¡gpN°p, A¡_uduep, õL$h} 
fp¡Np¡_p gnZp¡ iy„ R>¡ ? 

2. klDÐk¡QL$p¡ A¡V$g¡ iy„ ? 
3. FAD, FMN, NAD, NADP Ap  

_pdp¡_y„ rhõs©s ê$` ip¡^p¡. 
4. fp¡S> v$f¡L$ rhV$pdu__u L¡$V$gu S>ê$qfeps 

lp¡e R>¡. 

BÞV$f_¡V$ dpfp¡ rdÓ

dprlsu d¡mhp¡ 

1. Ap`Z_¡ Op \pe s¡ õ\m_u `¡iu_p L$p¡j_y„ iy„ \pe R>¡ ? 
2. Op kpfp¡ \pe Ðepf¡ s¡_p L$p¡j _h¡kf\u s¥epf \pe R>¡ L¡$ ? 
3. Ap`Z¡ awg sp¡X$uA¡ Ðepf¡ h_õ`rs_¡ S>Md \pe R>¡ L¡$ ? Ap S>Md L¡$hu fus¡ cfpe 

R>¡ ? 
4. L$p¡C `Z kÆh_u h©[Ý^ L¡$hu fus¡ \pe R>¡ ? s¡d_p ifufdp„ L$p¡jp¡_u k„¿ep h^¡ R>¡ L¡$ ? h^su lp¡e sp¡ L¡$hu fus¡ 

h^¡ R>¡ ? 
5. A¡L$ kÆhdp„\u s¡ S> âÅrs_p buÅ kÆh_y„ r_dp®Z L¡$hu fus¡ \pe R>¡ ? 
 L$p¡j rhcpS>_ A¡ L$p¡jp¡_p A_¡ kÆhp¡_p A_¡L$ NyZ^d® `¥L$u A¡L$ Ars dlÒh`|Z® NyZ^d® R>¡. Ap NyZ^d®_¡ 
L$pfZ¡ S> A¡L$ kÆhdp„\u _hp kÆh_y„ r_dp®Z \C iL¡$ R>¡. blzL$p¡jue kÆhp¡_p ifuf_u h©[Ý^ \C iL¡$ R>¡. ifuf_¡ 
\e¡gp¡ Okpfp¡ v|$f L$fu iL$pe R>¡.
 L$p¡j rhcpS>__p b¡ dy¿e âL$pf R>¡. k|ÓrhcpS>_ (Mitosis) A_¡ A^®NyZk|Óu rhcpS>_ (Meosis). k|Óu 
rhcpS>_ ifuf_p L$preL$ L$p¡jp¡ A_¡ d|mL$p¡jp¡dp„ \pe R>¡. Äepf¡ A^®NyZk|Óu rhcpS>_ S>__ L$p¡jp¡dp„ \pe R>¡. L$p¡j 
rhcpS>__p¡ Aæepk L$fsp `l¡gp Ap`Z_¡ L$p¡j_u fQ_p Mbf lp¡hu Å¡CA¡ S>¡_p¡ Ap`Z¡ `l¡gp S> Aæepk L$ep£ 
R>¡. v$f¡L$ L¡$ÞÖue L$p¡jdp„ A¡L$ L¡$ÞÖ lp¡e R>¡. s¡ rkhpe AÞe L$p¡j OV$L$p¡ `Z lp¡e R>¡. s¡ dprlsu_p Ap^pf¡ Ap`Z¡ lh¡ 
b„_¡ âL$pf_p L$p¡j rhcpS>__p¡ Aæepk L$fuiy„. 

L$lp¡ Å¡CA¡ !
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NyZk|Óp¡_p¡ ApL$pf L¡$hp¡ lp¡e R>¡ ? s¡d_p cpNp¡_p _pd ApL©$rs 2.5dp„ gMp¡.  epv$ L$fp¡.

2.5 NyZk|Ó 

  2n Ahõ\pdp„ v$f¡L$ âL$pf_p NyZk|Óp¡_u A¡L$-A¡L$ Å¡X$u 
lp¡e R>¡. n Ahõ\pdp„ v$f¡L$ âL$pf_p A¡L$-A¡L$ NyZk|Ó lp¡e R>¡ A_¡ 
s¡_p¡ ApL$pf bpSy>_u ApL©$rs âdpZ¡ lp¡e R>¡. 
k|Óu L$p¡jrhcpS>_ (Mitosis) : L$preL$ L$p¡j A_¡ d|mL$p¡j k|Óu 
rhcpS>_ Üpfp rhcpÆs \pe R>¡. k|Óu rhcpS>_ dy¿eÐh¡ b¡ 
sb½$pdp„ `|Z®   \pe R>¡. s¡ b¡ sb½$p A¡V$g¡ âL$g rhcpS>_ /L¡$ÞÖ_y„ 
rhcpS>_ (Karyokinesis) A_¡ `qfL$g rhcpS>_/ ÆhÖìe_y„ 
rhcpS>_ (Cytokinesis). âL$g rhcpS>__p  Qpf `Nr\ep _uQ¡ 
dyS>b R>¡. 

2.6 : k|Óu L$p¡j rhcpS>_

NyZk|Óp¡
NyZÖìe

`|hp®hõ\p dÝephõ\p

`òphõ\p

A„Ðephõ\p

A. `|hp®hõ\p (Prophase) : âL$g rhcpS>__u `|hp®hõ\pdp„ 
A¡L$v$d _pSy>L$ v$p¡fp S>¡hp v$f¡L$ NyZk|Ó_y„ hguch_ (Folding / 
Condensation) \pe R>¡. s¡\u s¡ N„W$pe¡gy„, _p_y„ A_¡ ÅXy„ \pe R>¡. 
s¡d_p A^®NyZk|Ó Å¡X$u krls (Sister chromatids) v¡$Mphp_u 
iê$Aps \pe R>¡. spfp $L¡$ÞÖ (centriole) qÜNyrZs \pe R>¡ A_¡ v$f¡L$ 
spfL$ L¡$ÞÖ L$p¡j_p rhfyÝ^ ^°yhdp„ Åe R>¡. L$p¡j`V$g (nuclear 
membrane) A_¡ L¡$[ÞÖL$p (nucleolus) _l]hs¹ \hp_u iê$Aps 
\pe R>¡. 
b. dÝephõ\p (Metaphase) : dÝephõ\pdp„ L¡$ÞÖ`V$g `|Z® `Z¡ 
_l]hs¹ \sy„ _\u. v$f¡L$ NyZk|Óp¡_y„ ^_uL$fZ `|Z® \ep bpv$ v$f¡L$ 
NyZk|Ó s¡_u A^®NyZk|Ó Å¡X$u krls (Sister chromatids) 
õ`óV$ `Z¡ v¡$Mpe R>¡. b^p NyZk|Óp¡ L$p¡j_p rhjyhh©rÑe kdsg_¡ 
(dÝe kdsg_¡) kdp„sf Ahõ\pdp„ Np¡W$hpe  (Arrange) R>¡. 
bÞ_¡ spfL$ L¡$ÞÖ A_¡ v$f¡L$ NyZk|Ó_p NyZk|Ótbvy$ (Centromere) 
hÃQ¡ rhrióV$ [õ\rs õ\p`L$ âp¡qV$__p v$p¡fp (Spindle fibres) 
s¥epf \pe R>¡.  
L$. `òphõ\p (Anaphase) : `íQphõ\pdp„ s¡ v$p¡fp_u dv$v$\u 
NyZk|Ótbvy$_y„ rhcpS>_ \C_¡ v$f¡L$ NyZk|Ó_u A^®NyZk|Ó Å¡X$u 
Sy>v$u \C_¡ rhfyÝ^ qv$ipdp„ ^L¡$gpe R>¡. Sy>v$p \e¡gp A^®NyZk|Óp¡_¡ 
S>Þe NyZk|Óp¡ (Daughter chromosomes) L$l¡hpe R>¡. Ap 
kde¡ ^L¡$gpe¡g NyZk|Óp¡ L¡$mp_u gyd (Al] _p_p¡ T|dMp¡) S>¡hp 

 L$p¡C`Z âL$pf_p L$p¡j rhcpS>_ `l¡gp L$p¡j s¡_p L¡$ÞÖdp„ fl¡gp NyZk|Óp¡_u k„¿ep_¡ qÜNyrZs (bdZu) L$f¡ R>¡. 
A¡V$g¡ L¡$ Å¡ NyZk|Óp¡_u k„¿ep 2n lp¡e sp¡ s¡ 4n L$fhpdp„ Aph¡ R>¡. 

v¡$Mpe R>¡. Ap fus¡ NyZk|Óp¡_p b¡-b¡ S|>\ L$p¡j_p 
b„_¡ R>¡X¡$ `lp¢QpX$hpdp„ Aph¡ R>¡. 

2n 2n

2n
2n

4n
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X$. A„Ðephõ\p (Telophase) : A„Ðephõ\pdp„ L$p¡j_p b„_¡ R>¡X¡$ ̀ lp¢Q¡gp NyZk|Óp¡_p¡ hm R|>V$p ̀ X¡$ R>¡ (Unfolding/ 
Decondensation). s¡\u s¡ afu\u _pSy>L$ v$p¡fp S>¡hp `psmp \C v¡$Mpe _l] s¡hp \pe R>¡. b„_¡ R>¡X¡$ `lp¢Q¡gp 
NyZk|Óp¡_u afs¡ L¡$ÞÖ `V$g s¥epf \pe R>¡. Ap fus¡ lh¡ A¡L$ L$p¡jdp„ b¡ S>ÞeL¡$ÞÖp¡ (Daughter nuclei) s¥epf \pe 
R>¡. S>Þe L¡$ÞÖ_u hÃQ¡ L¡$[ÞÖL$p `Z v¡$Mphp gpN¡ R>¡. âp¡qV$__p v$p¡fp `|Z® `Z¡ _l]hs \pe R>¡. 

 Ap fus¡ âL$pg rhcpS>_ (Karyokinesis) ̀ |Z® \pe R>¡. Ðepf bpv$ 
`fuL$g rhcpS>_ (Cytokinesis) \u iê$Aps \pe R>¡. 
 `qfL$g rhcpS>_ hX¡$ L$p¡jÖìe_y„ rhcpS>_ \C_¡ b¡ _hp L$p¡j s¥epf 
\pe R>¡. s¡d_¡ S>Þe L$p¡jp¡ (Daughter cells) L$l¡hpdp„ Aph¡ R>¡. Ap 
âq¾$epdp„ L$p¡j_p rhjyhh©rÑe kdsg_¡ kdp„sf A¡L$ Mp„Qp¡ s¥epf \C s¡ 
^ud¡ ^ud¡ KX$p¡ \pe R>¡ A_¡ b¡ _hp L$p¡j s¥epf \pe R>¡. h_õ`rs_p 
L$p¡jdp„ dpÓ Mp„Qp¡ s¥epf \sp¡ _\u `f„sy L$p¡jÖìe_u bfpbf dÝedp„ A¡L$ 
L$p¡j`V$g (Cell plate) s¥epf \C_¡ `qfL$g rhcpS>_ \pe R>¡. 

2.7 `qfL$grhcpS>_

 k|Óu rhcpS>_ ifuf_u h©[Ý^ dpV¡$ AphíeL$ R>¡. ifufdp„ gpN¡g Okpfp_¡ v|$f L$fhp dpV¡$, S>Md _¡ kpfp¡ L$fhp 
dpV¡$, v$f¡L$ âL$pf_p f¼sL$p¡j s¥epf L$fhp dpV¡$ k|Óu rhcpS>_ AphíeL$ R>¡. 

A^®k|Óu rhcpS>_ 

2.8 A^®k|Óu rhcpS>_ - cpN - I
 A^®k|Óu rhcpS>_ b¡ sb½$pdp„ `|Z® \pe R>¡ - A^®k|Óu rhcpS>_ cpN I A_¡ cpN II. 
 cpN I dp„ kÅrse NyZk|Óp¡dp„ S>_u_ue rhQfZ/ S>_u_ue ỳ_: k„ep¡N (Genetic recombination) \pe 
R>¡ A_¡ Ðepf bpv$ s¡ kÅrse NyZk|Óp¡ (A^®NyZk|Ó Å¡X$u _l]) b¡ NZdp„ rhcpÆs \C b¡ L$p¡j s¥epf \pe R>¡. 

2.9 A^®k|Óu rhcpS>_ - cpN - II 

`|hp®hõ\p II dÝephõ\p II `òphõ\p II A„Ðephõ\p II

dÝephõ\p I `òphõ\p I A„Ðephõ\p I`|hp®hõ\p (1-5) 
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L$fu Sy>Ap¡.
kprlÐe : buL$f, L$pQ`Ë$u, ApÃR>pv$_ L$pQ, k„ey¼s k|ÿd v$i®L$, hp¸Q Ágpk.
`v$p\® : dÝed ApL$pf_p¡ L$p„v$p¡, Apep¡qX$__y„ ÖphZ, hN¡f¡. 

L©$rs : A¡L$ dÝed ApL$pf_p¡ L$p„v$p¡ gp¡. ̀ pZu cf¡gp buL$fdp„ A¡hu fus¡ d|L$p¡ L¡$, L$p„v$p_p¡ d|m sfa_p¡ cpN ̀ pZu_¡ õ`i£. 
Qpf `p„Q qv$hk `R>u L$p„v$p_p d|m_y„ r_funZ L$fp¡. L¡$V$gpL$ d|m_p R>¡X$p sfa_p¡ cpN L$p`u_¡ hp¸QÁgpkdp„ gp¡. s¡dp„ 
Apep¡qX$__p ÖphZ_p L¡$V$gpL$ V$u`p _pMp¡. `p„Q rdr_V$ `R>u s¡dp„\u A¡L$ d|m_p¡ cpN L$pQ`Ë$u `f gC_¡ rQ`uep_p 
k`pV$/ Q`V$p cpN sfa v$bphp¡. s¡_p `f `pZu_p A¡L$-b¡ V$u`p gC_¡ L$pmÆ`|h®L$ ApÃR>pv$_ L$pQ A¡hu fus¡ Y$p„L$p¡ 
S>¡\u s¡dp„ lhp fl¡ _l]. lh¡ s¥epf \e¡g L$pQ`Ë$u_y„ k„ey¼s k|ÿdv$i®L$ _uQ¡ r_funZ L$fp¡. L$p¡jrhcpS>__u L$C 
Ahõ\p v¡$Mpe R>¡ ? s¡_u ApL©$rs v$p¡fp¡. 

 L$p„v$p_p d|m_p R>¡X$p sfa_p cpN_p L$p¡jp¡_p k|Ó rhcpS>__p rhrh^ sb½$p _uQ¡_u ApL©$rsdp„ v$ip®ìep R>¡. 
s¡dp„ sd_¡ iy„ S>ZpC Aph¡ R>¡ ? 

dNS> Qgphp¡.

2.10  L$p„v$p_p d|mdp„ k|Óu rhcpS>__p sb½$p 

1. 2n (qÜNyrZs) L$p¡j A¡V$g¡ iy„ ? 

2. n (A¡L$NyrZs) L$p¡j A¡V$g¡ iy„ ? 

3. kÅrse NyZk|Óp¡  A¡V$g¡ iy„ ? 

4. eyÁdL$ L$p¡jp¡ 2n lp¡e R>¡ L¡$ n ? ip 
dpV¡$ ? 

5. A¡L$ NyrZs L$p¡j L¡$hu fus¡ s¥epf 
\pe R>¡ ? 

6. A¡L$ NyrZs L$p¡j_y„ dlÒh iy„ R>¡ ? 

`yõsL$ dpfp rdÓk„â¡fZ s„Óop__u `|fL$ dprlsu 
 kÆhp¡_u rhrh^ Æh_ âq¾$ep_p rhX$uAp¡, 
R>peprQÓp¡_p¡ k„N°l L$fp¡. âpàs L$f¡g dprlsu_p 
Ap^pf¡ dprlsu s„Óop_ kp^_p¡_p¡ D`ep¡N L$fu_¡ 
âõsysuL$fZ s¥epf L$fp¡. rhop_âv$i®_, rhi¡jqv$_ 
ep¡Æ_¡ b^p_¡ v¡$MpX$p¡. 

 A^® k|Óu rhcpS>__p¡ cpN-II k|Óu rhcpS>_ S>¡hp¡ S> lp¡e R>¡. cpN-I dp„ s¥epf \e¡g b¡ A¡L$NyZu L$p¡jdp„_p 
`y_:k„ep¡rS>s A^®NyZk|Ó Å¡X$uAp¡ Sy>v$u \C_¡ s¡ L$p¡j_y„ rhcpS>_ \pe R>¡ A_¡ s¡dp„\u Qpf A¡L$NyZu L$p¡j s¥epf       
\pe R>¡. eyÁdL$ A_¡ buÅÏ s¥epf L$fhp_u âq¾$ep A^®k|Óu rhcpS>_ hX¡$ \pe R>¡. L$p¡j rhcpS>__u Ap `Ý^rsdp„ 
A¡L$ qÜNyrZs (2n/diploid) L$p¡jdp„\u Qpf A¡L$NyrZs (n / haploid) L$p¡j s¥epf \pe R>¡. L$p¡j rhcpS>_ kde¡ 
kÅrse (homologous) NyZk|Óp¡dp„ `pfNd_ (crossing over) \C_¡ S>_u_p¡_p¡ `y_:k„ep¡N 
(recombination) \pe R>¡. s¡\u s¥epf \_pf Qpf¡e S>ÞeL$p¡j/ _hÅs L$p¡j (daughter cells) S>_u_ue 
v$[óV$A¡ S>_L$ L$p¡j L$fsp (parent cell) A_¡ A¡L$buÅ L$fsp Sy>v$p Sy>v$p lp¡e R>¡. 

 rhrh^ ÆhipõÓ `qfcpjp L$p¡i A_¡ 
ifufq¾$ep ipõÓ `qfcpjp L$p¡i hp„Qp¡. kyep¡Áe 
hpQ_ dpV¡$ rinL$_u dv$v$ gp¡.
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5. krhõspf DÑf Ap`p¡. 
 A. ÁgpL$p¡gpekuk âq¾$ep_y„ hZ®_ L$fp¡. 
 Ap. ApL©$rs_u dv$v$\u k|Óu rhcpS>__y„ hZ®_ 

L$fp¡. 
 B. A^®NyZk|Óu rhcpS>__u `l¡gu            

`|hp®hõ\p_u `p„Q Ahõ\p_y„ ep¡Áe ApL©$rs_¡ 
Ap^pf¡ hZ®_ L$fp¡. 

 C. ifuf_u h©qÙ A_¡ rhL$pk dpV¡$ v$f¡L$ Æh_
âq¾$ep L¡$hu fus¡ d|ëehp_ ep¡Nv$p_ Ap`¡ R>¡. 

 D. ¾¡$åS> Q¾$ âq¾$ep krls õ`óV$ L$fp¡.   
6.  L$pbp£qv$sp¡, [õ_Á^`v$p\®, âp¡qV$__y„ Ap¡[¼kX¡$i_ 

L$fu_¡ DÅ® d¡mhhp_u âq¾$ep L$C fus¡ \pe R>¡ ? 
_uQ¡_y„ L$p¡óV$L$ ky^pfu_¡ gMp¡.

1. Mpgu S>Áepdp„ ep¡Áe iåv$ gMu_¡ rh^p__y„ 
õ`óV$uL$fZ gMp¡. 

 A. A¡L$ ÁgyL$p¡T AÏ_y„ `|Z® Ap¡[¼kX¡$i_ \ep 
bpv$ ATP_p Ly$g ....... AÏ  s¥epf \pe R>¡. 

 Ap. ÁgpeL$p¡gpekuk_p A„s¡ ..........._p AÏ 
dm¡ R>¡. 

 B. A^®NyZk|Óu rhcpS>_ cpN-I _u        
`|hp®hõ\p_u ........ Ahõ\pdp„ S>_u_ue 
`y_:fQ_p \pe R>¡. 

 C.  k|Óu rhcpS>__u ......... Ahõ\pdp„ b^p 
NyZk|Óp¡ L$p¡j_p rhjyhh©rÑe kdsg_¡ 
kdp„sf Np¡W$hpe¡gp lp¡e R>¡. 

 D. L$p¡jÖìe`V$g s¥epf L$fhp dpV¡$ ....... _p 
AÏ_u AphíeL$sp lp¡e R>¡. 

 E. Ap`Z¡ ìepepd L$fuA¡ Ðepf¡ Ap`Zu 
dp„k`¡iuAp¡ ........ âL$pf_y„ ðk_ L$f¡. 

2. ìep¿ep gMp¡. 
 A. `p¡jZ Ap. `p¡jL$sÐhp¡ 
 B. âp¡qV$_  C.  L$p¡jõsfue ðk_ 
 D. Ap¡[¼kðk_  E.  ÁgpeL$p¡gpekuk 
3. saphs õ`óV$ L$fp¡. 
 A. ÁgpeL$p¡gpekuk A_¡ ¾¡$åS> Q¾$  
 Ap. k|Óu A_¡ A^®NyZk|Óu L$p¡j rhcpS>_ 
 C. Ap¡[¼kðk_ A_¡ rb_Ap¡[¼kðk_ 
4. h¥opr_L$ L$pfZp¡ gMp¡. 
 A. ÁgyL$p¡T_y„ `|Z® Ap¡[¼kX¡$i_ \hp dpV¡$ 

Ap¡[¼kS>__u AphíeL$sp lp¡e R>¡. 
 Ap. s„syde `v$p\® A¡L$ dlÒh_y„ `p¡jL$ sÒh R>¡. 
 B. L$p¡j rhcpS>_ A¡ L$p¡j_p A_¡ kÆhp¡_p 

A_¡L$ NyZ^dp£ `¥L$u A¡L$ dlÒh_p¡ NyZ^d® 
R>¡. 

 C. L¡$V$gpL$ DÃQõsfue h_õ`rs A_¡ âpZu `Z 
L¡$V$guL$ hpf rb_Ap¡[¼kðk_ L$f¡ R>¡. 

 D. ¾¡$åS Q¾$_¡ kpeV$uL$ A¡rkX$ Q¾$ `Z L$l¡hpdp„ 
Aph¡ R>¡. 

a¡V$u A¡rkX$  
ÁgyL$p¡T rhOV$_ 
(Glycolysis) Ard_p¡ A¡rkX$  

`pefyrhL$ A¡rkX$ 

A¸k¡V$ug-L$p¡-A¡ÞTpBd-A

D`¾$d :
  BÞV$f_¡V$ `f\u dprlsu d¡mhu_¡ k|Óu 

rhcpS>__u Sy>v$u Sy>v$u Ahõ\p_u L$pQ`Ë$u 
s¥epf L$fp¡ A_¡ s¡_p¡ k|ÿdv$i®L$ _uQ¡ Aæepk 
L$fp¡. 

õhpÝepe

[õ_Á^ `v$p\® âp¡qV$_ ¾¡$åS> Q¾$
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Ø âS>__ - Ag¦rNL$ A_¡ g¦rNL$ âS>__    Ø âS>__ A_¡ Ap^yr_L$ s„Óop_ 
Ø g¦rNL$ Apfp¡Áe                               Ø gp¡L$k„¿ep rhõap¡V$ 

3. kÆhp¡dp„ Æh_âq¾$ep cpN - 2

epv$ L$fp¡.
1. kÆhp¡_u dlÒh_u Æh_âq¾$ep L$C R>¡ ? 
2. ifufdp„ DÅ® r_rd®rs dpV¡$ L$C L$C Æh_âq¾$ep AphíeL$ R>¡ ? 

3. L$p¡j rhcpS>__p âdyM âL$pfp¡ ¼ep R>¡ ? s¡dp„ iy„ saphs R>¡ ? 
4. L$p¡j rhcpS>_dp„ NyZ k|Óp¡ L$C c|rdL$p cS>h¡ R>¡ ? 

 `pR>gp ^p¡fZdp„ Ap`Z¡ rhrh^ Æh_âq¾$ep_p¡ Aæepk L$ep£. s¡ b^u Æh_âq¾$ep A¡V$g¡ `p¡jZ, ðk_, 
f¼sprckfZ, DÐkS>®_, k„h¡v$_, ârskpv$ hN¡f¡ v$f¡L$ kÆh_¡ Æh„s fl¡hp dpV¡$ Ap Æh_âq¾$ep AphíeL$ R>¡. Ap 
Sy>v$uSy>v$u Æh_âq¾$ep_u S>¡d S> buÆ A¡L$ Æh_âq¾$ep kÆhp¡dp„ Å¡hp dm¡ R>¡, s¡ R>¡ âS>__. `f„sy âS>__ s¡ 
kÆh_¡ Æh„s fl¡hp dpV¡$ D`ep¡Nu _\u `Z s¡ kÆh S>¡ âÅrs_p¡ R>¡ s¡ âÅrs_¡ Æh„s fl¡hpdp„ dv$v$ L$f¡ R>¡. 

1. âÅrs V$L$u fl¡hu A¡V$g¡ iy„ ? 
2. A¡L$ kÆhdp„\u s¥epf \e¡g s¡ S> âÅrs_p¡ buÅ¡ kÆh S>_u_ue ×[óV$A¡ A¡L$v$d `l¡gp kÆh S>¡hp¡ S> lp¡e 

R>¡ L¡$ ? 
3. A¡L$ âÅrs_p b¡ kÆhp¡dp„ `|Z® (s„sp¡s„s) kpçe lp¡hy„ L¡$ _ lp¡hy„ i¡_p `f Ap^pqfs R>¡ ? 
4. A¡L$ kÆhdp„\u s¡S> âÅrs_p _hp kÆh s¥epf \hp A_¡ L$p¡jrhcpS>_ hÃQ¡ iy„ k„b„^ R>¡ ? 
 A¡L$ kÆhdp„\u s¡ S> âÅrs_p _hp kÆh s¥epf \hp_u âq¾$ep_¡ âS>__ L$l¡hpe R>¡. kÆhp¡_p A_¡L$ rhrióV$ 
gnZp¡dp„ âS>__ A¡L$ rhi¡j gnZ R>¡. v$f¡L$ âÅrs_u DÐ¾$p„rs dpV¡$_p A_¡L$ L$pfZp¡ ¥̀L$u A¡L$ L$pfZ âS>__ R>¡.
 kÆhp¡dp„ âS>___p b¡ dy¿e âL$pf R>¡. g¦rNL$ âS>__ A_¡ Ag¦rNL$ âS>__.

Ag¦rNL$ âS>__ (Asexual reproduction)

 Ag¦rNL$ âS>__ A¡V$g¡ A¡L$ âÅrs_p A¡L$ Æh¡ eyÁdL$ r_rd®rs rh_p L$f¡g _hÅs Æhr_rd®s âq¾$ep. b¡ rcÞ_ 
L$p¡jp¡_p (eyÁdL$_p) k„ep¡N rh_p Ap âS>__ \sy„ lp¡hp_¡ L$pfZ¡ _hÅs kÆh A¡L$v$d d|m kÆh kfMp¡ S> lp¡e R>¡. 
Ap âS>__dp„ L¡$hm A¡L$ S>_L$dp„\u _hp Æhp¡_u r_rd®rs NyZk|Óu rhcpS>__¡ L$pfZ¡ \pe R>¡. S>_u_ue rhrh^sp_p¡ 
Acph A¡ Ag¦rNL$ âS>___p¡ N¡fapev$p¡ R>¡ `Z TX$`u âS>__ Ap `Ý^rs_p¡ apev$p¡ R>¡.

r_funZ L$fp¡.

 bpSy>_p rQÓp¡_y„ r_funZ 
L$fp¡. sd_¡ L$C Æh_ âq¾$ep Ýep_dp„ 
Aphu ?

A

b

L$
X$

3.1 L¡$V$guL$ Æh_âq¾$ep 
L$lp¡ Å¡CA¡ !
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L$fu Sy>Ap¡.

A. A¡L$ L$p¡jue kÆhp¡dp„ Ag¦rNL$ âS>__ (Asexual reproduction in unicellular organisms)
1. qÜrhcpS>_ (Binary fission)

L©$rs 1 : A¡L$ buL$fdp„ OZp„ rv$hk\u S>dp \e¡gy„ A_¡ 

S>mh_õ`rs\u kd©Ý^ A¡hy„ srmepdp„ fl¡gy„ `pZu gp¡. s¡dp„ 

\p¡X$p OJ_p v$pZp A_¡ L¡$V$guL$ S>m h_õ`rs _pMp¡. 3-4 

qv$hk s¡ h_õ`qs A_¡ OJ_y„ rhOV$_ \hp v$p¡. Qp¡\p qv$hk¡ 

khpf¡ A¡L$ õhÃR> L$pQ_u `Ë$u gC_¡ s¡_p `f buL$fdp„_p 

`pZu_y„ A¡L$ V$u`y„ gp¡. s¡_p ̀ f ApÃR>pv$L$ L$pQ d|L$u k|ÿdv$i®L$ 

hX¡$ s¡_y„ r_funZ L$fp¡. 

 sd¡ A_¡L$ ̀ ¡fpd¡ried_¡ qÜrhcpS>_ L$fsp Å¡C iL$ip¡. 

 Apqv$ L¡$[ÞÖe kÆh (ÆhpÏ), Apqv$Æh (Adubp, 

`¡fpd¡ried, eyÁgu_p hN¡f¡), ×íe L¡$[ÞÖe L$p¡jdp„_p 

s„syL$rZL$p A_¡ lqfsL$Zp¡ S>¡hu L$p¡j A„rNL$pAp¡ qÜrhcpS>_ 

`Ý^rs\u Ag¦rNL$ âS>__ L$f¡ R>¡. Ap âL$pf_p S>_L$ L$p¡jp¡_y„ 

b¡ kdp_ cpNdp„ rhcpS>_ \C_¡ b¡ _hÅs L$p¡j s¥epf \pe 

R>¡. Ap rhcpS>_ k|Óu (mitosis) A\hp Ak|Óu 

(amitosis) `Ý^rs\u \pe R>¡. 

 Sy>v$p Sy>v$p Apqv$Æhp¡dp„ rhcpS>__p¡ An Sy>v$p¡ Sy>v$p¡ 

lp¡e R>¡. v$p.s. Qp¡½$k ApL$pf _ lp¡hp\u Adubp L$p¡C`Z 

Andp„\u rhcpÆs \pe R>¡, dpV¡$ s¡_¡ "kpvy„$ qÜrhcpS>_' 

L$l¡ R>¡. `¡fpd¡ried "ApXy„$ qÜrhcpS>_' `Ý^rs\u Äepf¡ 

eyÁgu_p "Dcy„ qÜrhcpS>_' `Ý^rs\u rhcpÆs \pe R>¡. 

 kÆhp¡dp„ qÜrhcpS>_ A_yL|$m `qf[õ\rsdp„ A¡V$g¡ L¡$ 

dbgM AÞ_ D`gå^ lp¡e Ðepf¡ \pe R>¡. 

2. blzrhcpS>_ (Multiple fission)
 Adubp A_¡ s¡_p S>¡hp A¡L$L$p¡iue Apqv$Æhp¡ ârsL|$m hppshfZdp„ blzrhcpS>_ ̀ Ý^rs\u Ag¦rNL$ âS>__ 
L$f¡ R>¡. Äepf¡ A`|fsy„ AÞ_ D`gå^ lp¡e A\hp buÆ L$p¡C ârsL|$m `qf[õ\rs Dcu \pe Ðepf¡ Adubp R>v$d`pv$ 
s¥epf L$fsy„ _\u A_¡ lg_Qg_ AV$L$phu v¡$ R>¡. s¡ Np¡mpL$pf \pe R>¡ A_¡ L$p¡j `V$g_¡ afs¡ L$W$Z, k„fnL$ L$hQ s¥epf 
\pe R>¡. Aphp L$hQbÝ^ Adubp A\hp L$p¡C `Z A¡L$ L$p¡jue kÆh_¡ `yV$u (L$p¡óW$) (Cyst) L$l¡ R>¡.
 `yV$udp„ `l¡gp L¡$ÞÖ_y„ kss rhcpS>_ \C OZp b^p L$p¡jL¡$ÞÖ s¥epf \pe R>¡. `R>u L$p¡jÖìe_y„ `Z rhcpS>_    
\pe R>¡. A_¡ A_¡L$ _p_p-_p_p Adubp s¥epf \pe R>¡. ârsL|$m `qf[õ\rs lp¡e Ðep„ ky^u s¡ L$hQdp„ S> fl¡ R>¡. 
A_yL|$m `qf[õ\rs \sp L$hQ awV¡$ R>¡ A_¡ s¡dp„\u A_¡L$ _hÅs Adubp blpf _uL$m¡ R>¡. 

3.2  kpvy„$ qÜrhcpS>_ : Adubp 

3.3 ApXy„$ qÜrhcpS>_ : `¡fpd¡ried 

3.4  Dcy„ qÜrhcpS>_ : eyÁgu_p 

S>_L$ Adubp 
_hÅs Adubp 

S>_L$ `¡fpd¡riAd

_hÅs ̀ ¡fpd¡riAd 
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 Ag¦rNL$ âS>__ - 
rhcpS>_ `R>u S>_L$ L$p¡j_y„ 
A[õsÐh fl¡ R>¡ L¡$ ? 

dNS> Qgphp¡.

3. L$rgL$pe_ (Budding)
L©$rs 2 : bÅfdp„\u active dry yeast `phX$f 
gphp¡, A¡L$ buL$fdp„  50 ml _hi¡Ly„$ `pZu gp¡ 
s¡dp„ 5 gm dry yeast powder A_¡ 10 gm 
kpL$f Dd¡fu rdîZ_¡ kfk fus¡ lgphp¡. A¡L$ 
L$gpL$ ky^u s¡ rdîZ_¡ Nfd S>ÁepA¡ fpMp¡. 
Ðepfbpv$ s¡ rdîZ_y„ A¡L$ V$u`y„ õhÃR> L$pQ`Ë$u `f 
gC s¡_p ̀ f ApÃR>pv$L$ L$pQ d|L$u k„ey¼s k|ÿdv$i®L$ 
hX¡$ s¡_y„ r_funZ L$fp¡.  
 sd_¡ awN-L$p¡j L$rgL$pe_ L$fsp v¡$Mpi¡. A¡V$g¡ L¡$ A_¡L$ awN-L$p¡jp¡_u A¡L$-A¡L$ _p_u L$rgL$p v¡$Mpi¡. A¡L$L$p¡iue 
awNdp„ L$rgL$pe_ `Ý^rs\u Ag¦rNL$ âS>__ \pe R>¡. awN_p¡ L$p¡j L$rgL$pe_ `Ý^rs\u âS>__ L$fhp dpV¡$ k|Óu 
rhcpS>_ hX¡$ b¡ _hÅs L¡$ÞÖ s¥epf L$f¡ R>¡. Ap L$p¡j_¡ S>_L$-L$p¡j L$l¡hpe R>¡. Ap S>_L$-L$p¡j_u L$p¡B`Z A¡L$ bpSy>_p¡ 
cpN D`k¡ R>¡. Ap D`k¡gp¡ cpN A¡V$g¡ L$rgL$p. b¡ _hÅs L¡$ÞÖdp„\u A¡L$ L¡$ÞÖ L$rgL$pdp„ âh¡i¡ R>¡. L$rgL$p_u ep¡Áe 
h©[Ý^ \ep bpv$ s¡ S>_L$-L$p¡j\u Sy>v$u \pe R>¡ A_¡ õhs„Ó _hÅs awN-L$p¡j sfuL¡$ rhL$k¡ R>¡.

Ap. blzL$p¡jue kÆhp¡dp„ Ag¦rNL$ âS>__ (Asexual reproduction in multicellular organisms)
õ`pefp¡Npefp

L¡$ÞÖ A_¡ L$hQ : L$p¡jÖìe_y„ rhcpS>_ _hÅs Adubp 

3.5  blzrhcpS>_ âq¾$ep

3.6  L$rgL$pe_

3.7  A`M„X$_

2. `y_S>®__ (Regeneration)
 sd¡ ÅZp¡ R>p¡ L¡$ k„L$V$_p kde¡ Nfp¡mu `p¡sp_u `|R>X$u L$p`u _pM¡ R>¡. 
kdep„sf¡ L$p`u _pM¡gp¡ `|R>X$u_p¡ cpN `y_S>®_us L$fhpdp„ Aph¡ R>¡. Ap 
dep®qv$s ̀ y_S>®___p¡ âL$pf R>¡. ̀ f„sy àgp_¡qfep S>¡hp L¡$V$gpL$ âpZu rhrióV$ 
`qf[õ\rsdp„ `p¡sp_p ifuf_p b¡ Vy$L$X$p L$f¡ R>¡ A_¡ v$f¡L$ Vy$L$X$pdp„\u ifuf_p¡ 
bpL$u_p¡ cpN s¥epf \C b¡ _hÅs âpZu s¥epf \pe R>¡. s¡_¡ `y_S>®__ 
L$l¡hpe R>¡. 3.8  `y_S>®__ 

1. A`M„X$_ (Fragmentation) 
 Ag¦rNL$ âS>___p¡ Ap âL$pf blzL$p¡jue kÆhp¡dp„ Å¡hp dm¡ R>¡. Ap 
âL$pfdp„ S>_L$ kÆhp¡_p ifuf_p A_¡L$ Vy$L$X$p \pe R>¡. A_¡ v$f¡L$ Vy$L$X$p¡        
_hÅs kÆh sfuL¡$ Æh¡ R>¡ S>¡dL¡$ i¡hpm õ`pefp¡Npefp A_¡ õ`„S> 
kpeL$p¡_ S>¡hp kÆhp¡dp„ Ap âL$pf¡ âS>__ \pe R>¡. 
 Äepf¡ õ`pefp¡Npefp_¡ dbgM `pZu A_¡ `p¡jL$ Öìep¡ dm¡ R>¡. Ðepf¡ 
s¡_p s„sy_u h©[Ý^ \pe R>¡ A_¡ s¡ s„sy_y„ _p_p-_p_p Vy$L$X$pdp„ A`M„X$_ \pe 
R>¡. v$f¡L$ Vy$L$X$p¡ _hÅs õ`pefp¡Npefp_p s„sy sfuL¡$ Æh¡ R>¡. AL$õdpshs¹ Å¡ 
kpeL$p¸__p ifuf_p _p_p-_p_p Vy$L$X$p \C Åe sp¡ v$f¡L$ Vy$L$X$pdp„\u _hp 
kpeL$p¸_ s¥epf \pe R>¡. 

`yV$u

S>_L$ Adubp 

S>_L$ awN 
L$p¡j

 D`k¡gp¡ cpN _hÅs awN_hu L$rgL$p
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3.  dyLy$gpe_ (Budding)

 lpCX²$p_u `|Z® h©[Ý^ \ep `R>u A_¡ s¡_¡ `|Z® `p¡jZ 

dþep `R>u s¡_p ifuf_u qv$hpg_p¡ Qp¡½$k cpN L$p¡j 

rhcpS>__¡ L$pfZ¡ D`ku Aph¡ R>¡. s¡ cpN_¡ dyLy$g L$l¡ R>¡. 

dyLy$g_p¡ rhL$pk \C s¡_y„ _p_p lpCX²$pdp„ ê$`p„sf \pe R>¡. _

hÅs lpCX²$p_p ifuf_p õsfp¡ A_¡ `pQ_-`p¡gpZ S>_L$ 

lpCX²$p_p ifufõsf A_¡ `pQ_-`p¡gpZ kp\¡ Å¡X$pe¡g lp¡e 

R>¡. Ap _hÅs lpCX²$p_y„ `p¡jZ S>_L$ lpCX²$p Üpfp \pe R>¡. 

Äepf¡ _hÅs lpCX²$p_u `p¡sp_y„ A[õsÐh V$L$phhp S>¡V$gu 

h©[Ý^ \pe R>¡ Ðepf¡ s¡ S>_L$ lpCX²$p\u R|>V$p¡ `X$u õhs„Ó `Z¡ 

Æh¡ R>¡. 

4. ipL$ue âS>__ (Vegeitative propagation)

 h_õ`rsdp„ d|m, \X$, `p_, L$rgL$p S>¡hp ipL$ue 

Ahehp¡_u dv$v$\u \sp âS>___¡ ipL$ue âS>__ L$l¡hpe 

R>¡. bV$pV$p_u Ap„Mdp„\u (L$rgL$p) A\hp `p_azV$u_p `p__u 

qL$_pfu `f Aph¡g L$rgL$p_u dv$v$\u ipL$ue âS>__ \pe R>¡. 

i¡fX$u, Op„k S>¡hu h_õ`rsdp„ L$rgL$p_u hphZu Üpfp ipL$ue 

âS>__ \pe R>¡. 

L$fu Sy>Ap¡.

 cu_u cpMfu A\hp ̀ pJ_p¡ Vy$L$X$p¡ gC_¡ s¡_¡ c¡S>hpmu 
lhpdp„ fpMp¡ 2-3 qv$hkdp„ s¡_p `f a|N_u h©[Ý^ \i¡. 
k|ÿdv$i®L$ e„Ó_u dv$v$\u awN_y„ r_funZ L$fp¡ A_¡ ApL©$rs 

5.  buÅÏ r_rd®rs (Spore formation)

fspmy

`p_awV$u

bV¡$V$p

lpeX²$p dyLy$g

_hÅs lpeX²$p

3.9  dyLy$gpe_

3.10  ipL$ue âS>__

v$p¡fp¡. 
 çe|L$f S>¡hu awN_y„ ifuf s„syde lp¡e R>¡. s¡d_¡ 
buÅÏ^p_u lp¡e R>¡. buÅÏ^p_udp„ buÅÏ_y„ r_dp®Z \sp 
s¡ awV¡$ R>¡ A_¡ buÅÏ blpf `X¡$ R>¡. s¡ buÅÏ Å¡ c¡S>hpmu 
Nfd S>ÁepA¡ `X¡$ sp¡ s¡dp„\u _hu awN s¥epf \pe R>¡. 

buÅÏ^p_y 

buÅÏ 

L$hL$s„sy

d||gpc

`pJ_p¡ Vy$L$X$p¡

gugp f„N_p¡ \f 

3.11  buÅÏ r_rd®rs
g¦rNL$ âS>__ (Sexual Reproduction)
 g¦rNL$ âS>__ l„d¡ip b¡ S>_L$ L$p¡j_u dv$v$\u \pe R>¡. b¡ S>_L$ L$p¡j A¡V$g¡ õÓueyÁdL$ A_¡ `y„eyÁdL$. g¦rNL$ 
âS>__dp„ b¡ dy¿e âq¾$ep S>Zpe R>¡.
1. eyÁdL$ r_rd®rs - Ap âq¾$epdp„ A^®k|Óu rhcpS>_ hX¡$ NyZk|Óp¡_u k„¿ep AX$^u \C_¡ A^®NyZu eyÁdL$p¡_u    
r_rd®rs \pe R>¡. dpV¡$ Ap S>_L$ L$p¡j A¡L$NyZu (haploid) lp¡e R>¡.
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rhQpf L$fp¡.

2. aguL$fZ (Fertilization)- Ap âq¾$epdp„ õÓueyÁdL$ A_¡ `y„eyÁdL$ A¡L$NyZu L$p¡jp¡_p¡ k„ep¡N \C_¡ A¡L$ qÜNyZu 

(Diploid) eyÁd_ (Zygote) S> r_dp®Z \pe R>¡. s¡_¡ aguL$fZ (fertilization) L$l¡hpe R>¡. Ap eyÁd_S>_y„ k|Óu 

rhcpS>_ \C_¡ c°|Z s¥epf \pe R>¡. Ap c°|Z_u h©[Ý^ \B_¡ _hÅs Æh s¥epf \pe R>¡. 
 Ap âS>__dp„ _f S>_L$ A_¡ dpv$p S>_L$ A¡d b¡ S>_L$p¡_p¡ klcpN lp¡e R>¡ _fS>_L$_p `„yeyÁdL$ A_¡ dpv$p- 

S>_L$_p õÓueyÁdL$_p¡ k„ep¡N \pe R>¡. s¡\u s¥epf \_pf _hp Æh `pk¡ bÞ_¡ S>_L$p¡_p rhrh^ S>_u_ lp¡e R>¡. dpV¡$ 

s¥epf \_pf _hp¡ Æh L¡$V$gpL$ NyZ^dp£_u  bpbsdp„ S>_L$ kp\¡ kpçe ^fph¡ R>¡. Äepf¡ L¡$V$gpL$ NyZ^d® S>_L$ L$fsp„ 

Sy>v$p„ lp¡e R>¡. S>_u_ue `qfhs®__¡ L$pfZ¡ kÆhp¡dp„ rhrh^sp S>ZpC Aph¡ R>¡. Ap rhrh^sp kÆh_¡ bv$gpe¡g 

hpsphfZ kp\¡ A_yL|$m \C `p¡sp_y„ A[õsÐh V$L$phu fpMhpdp„ dv$v$ê$` \pe R>¡. s¡\u h_õ`rs A_¡ âpZuAp¡_u 

Års_p¡ _pi \sp¡ AV$X¡$ R>¡.
1. õÓu eyÁdL$ A_¡ `y„eyÁdL$ Å¡ qÜNyZu (2n) lp¡s sp¡ iy„ \ey„ lp¡s ? 

2. r_kN®dp„ A^®NyZk|Óu rhcpS>_\u L$p¡j rhcpS>_ \ey„ _ lp¡s sp¡ iy„ \ps ? 

A. h_õ`rsdp„ g¦rNL$ âS>__ (Sexual reproduction in plants)

 h_õ`rsdp„ awg A¡ g¦rNL$ âS>___p¡ L$pep®ÐdL$ A¡L$d R>¡. awgdp„ blpf\u A„v$f A¡ ¾$ddp„ Ly$g Qpf Q¾$ lp¡e 

R>¡. hÇ> `Ó (Calyx), awgdrZ (Corolla), `y„dp„N (Androecium) A_¡ Åep„N (Gynaecium). A¡ `¥L$u 

`y„dp„N A_¡ Åep„N âS>___y„ L$pe® L$f¡ R>¡. dpV¡$ s¡_¡ "AphíeL$ Q¾$' (Essential Whorls) L$l¡ R>¡ A_¡ hÇ>dZu 

s\p awgdZu Q¾$$_p k„fnZ_y„ L$pd L$f¡ R>¡ dpV¡$ s¡_¡ "h^pfp_p Q¾$' (Accessary Whorls) L$l¡hpe R>¡. 

hÇ>dZudp„_p OV$L$_¡ hÇ> L$l¡ R>¡ A_¡ s¡ gugp f„N_p lp¡e R>¡. awgdZu_p OV$L$ v$m_¡ "`p„MX$u' L$l¡hpe R>¡. A_¡ 

s¡ rhrh^ f„N_u lp¡e R>¡.

Åep„N
awgdZu 

`yó`h©Ñ

buÅie

s„sy

`fpNL$p¡j

`y„dp„N

õÓuL¡$kfpN°

`p„MX$u

hÇ>`Ó

_f awg

dpv$p awg

3.12  awgp¡_y„ A„sf„N 3.13 ``¥ep_p awg

 `ydp„N _f (Male) âS>__ Aheh R>¡. s¡_p OV$L$ v$m_¡ `y„L¡$kf (Stamen) L$l¡ R>¡. Åep„N dpv$p âS>__ 

Aheh R>¡. s¡_p OV$L$ v$m_¡ õÓuL¡$kf (Carpel) L$l¡hpe R>¡. 

     Å¡ A¡L $S> awgdp„ `yd„N A_¡ Åep„N A_¡ b„_¡ Q¾$ A¡L$ kp\¡ lp¡e sp¡ s¡ awg_¡ "DcetgNu' (Bisexual) L$l¡hpe 

R>¡. v$p.s. Åk|v$. Å¡ awgdp„ Ap b¡ `¥L$u A¡L$ S> Q¾$ lp¡e sp¡ s¡ awg_¡ "A¡L$tgNu' awg L$l¡hpe R>¡. Å¡ a¼s `yd„N lp¡e sp¡ 

"_f awg' A_¡ a¼s Åep„N lp¡e sp¡ "dpv$p awg' v$p.s. ``¥ey„. 
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 dp¡V$p cpN_p awgp¡_¡ Ap^pf Ap`hp dpV¡$ S>¡ v$p„X$u lp¡e R>¡ s¡_¡ "`yó`h©Ñ' (Pedicel) L$l¡ R>¡. A_¡ Aphp awgp¡_¡ 
`yó`h©su a|g L$l¡hpe R>¡. v$p„X$u _ lp¡e s¡hp awg_¡ "õ\p_bÝ^ awg' (Sessile) L$l¡hpe R>¡. 
 v$f¡L$ ̀ y„L¡$kfdp„ A¡L$ s„sy (Filament) lp¡e R>¡ A_¡ s¡_u V$p¡Q ̀ f A¡L$ ̀ fpNL$p¡j (Anther) lp¡e R>¡. ̀ fpNL$p¡jdp„ 
Qpf L$p¡óV$L$ (Locules) lp¡e R>¡. Ap L$p¡óV$L$dp„ A^®k|Óu rhcpS>_ \C_¡ `fpNL$Z s¥epf \pe R>¡. ep¡Áe kde¡ 
`fpNL$p¡j awV¡$ R>¡ A_¡ A„v$f_p `fpNL$Z blpf Aph¡ R>¡. 
 Åep„N_p¡ OV$L$ õÓuL¡$kf õhs„Ó A\hp k„ey¼s lp¡C iL¡$ R>¡. v$f¡L$ õÓuL¡$kf_p d|mdp„ A¡L$ buÅie lp¡e R>¡. 
buÅie_u D`f_u qv$ipdp„ A¡L$ `p¡gu `fpNhprl_u (Style) _uL$m¡ R>¡. `fpNhprl_u_p R>¡X¡$ A¡L$ õÓu L¡$kfpN° 
(Stigma) lp¡e R>¡. buÅiedp„ A¡L$ A\hp A_¡L$ buÅ„X$ (Ovules) lp¡e R>¡. âÐe¡L$ buÅ„X$dp„ A^®NyZk|Óu 
rhcpS>_ \C_¡ c°|ZL$p¡j (Embryo-sac) s¥epf \pe R>¡. v$f¡L$ c°|ZL$p¡jdp„ A¡L$ A¡L$NyZu/ A^®k|Óu (Haploid) 
A¡L$L$p¡j (Egg cell) lp¡e R>¡ A_¡ b¡ A¡L$NyZu ^°yhue L¡$ÞÖp¡ (Polar Nuclei) lp¡e R>¡. 
 `fpNL$p¡jdp„_p `fpNL$Z õÓuL¡$kfpN° `f õ\p_p„sqfs \pe R>¡. s¡_¡ S> `fpN_e_ (Pollination) L$l¡ R>¡. 
 `fpN_e_ AS>¥rhL$ OV$L$ (`h_, `pZu) A\hp S>¥rhL$ OV$L$ (qL$V$L$, `nu A_¡ AÞe âpZu, `nu)_u dv$v$\u 
\pe R>¡. `fpN_e__p kde¡ õÓuL¡$kfpN° QuL$Zp¡ lp¡e R>¡. A¡_p `f `fpNL$Z `X$sp s¡ A„Ly$qfs \pe R>¡. A¡V$g¡ L¡$ s¡dp„ 
b¡ `yeyÁdL$ s¥epf \pe R>¡ A_¡ A¡L$ v$uO®`fpN _rgL$p s¥epf \pe R>¡. `fpN_rgL$p b¡ `yey„ÁdL$_y„ hl_ L$f¡ R>¡. Ap 
`fpN_rgL$p `fpNhpql_udp„ \C_¡ buÅ„X$dp„_p c°|ZL$p¡jdp„ `lp¢Q¡ R>¡. Ðep„ `fpN_rgL$p_p¡ AN°cpN awV¡$ R>¡ A_¡ b„_¡ 
`yeyÁdL$ c°|ZL$p¡jdp„ R>p¡X$hpdp„ Aph¡ R>¡. s¡dp„_p A¡L$ `y„eyÁdL$_p¡ A„X$L$p¡j kp\¡ k„ep¡N \pe R>¡ A_¡ eyÁd_S> 
(Zygote) s¥epf \pe R>¡. s¡_¡ S> aguL$fZ (Fertilization) L$l¡hpe R>¡. buÅ¡ `y„eyÁdL$ b¡ ^°yhue L¡$ÞÖ kp\¡ 
k„ep¡Åe R>¡ A_¡ c°|Z`p¡j (Endosperm) s¥epf \pe R>¡. Ap âq¾$epdp„ b¡ `y„eyÁdL$ cpN g¡ R>¡ dpV¡$ s¡_¡ qÜaguL$fZ 
(Double Fertilization) L$l¡ R>¡. 
õÓuL¡$kfpN° `fpNL$Z

eyÁdS> 
r_rd®rs

A„X$L$p¡¡j
^°yhue 
L¡$ÞÖp¡ 

ârs^°yhL$p¡j 

buÅ„X$ 

klpeL$ L$p¡j

`fpN_rgL$p
 `y„eyÁdL$

`fpN-
hprl_u

b
uÅ

ie `y„eyÁdL$ 

3.14  Aph©Ñ buS>^pfu h_õ`rsdp„ qÜaguL$fZ 

 Äepf¡ `fpN_e__u q¾$ep A¡L$ S> awgdp„ A\hp A¡L$ TpX$_p b¡ 
awgdp„ \pe R>¡. Ðepf¡ s¡_¡ õhe„`fpN_e_ L$l¡ R>¡, Å¡ `fpN_e__u q¾$ep 
A¡L$ S> Års_u b¡ rcÞ_ h_õ`rs_p awgdp„ \pe Ðepf¡ s¡_¡ ̀ f`fpN_e_ 
L$l¡ R>¡. S>¥hs„Óop__u dv$v$\u `yóL$m AphL$ Ap`_pf A_¡ ârsL|$m 
`qf[õ\rs_p kpd_p¡ L$f_pf h_õ`rs_u A_¡L$ _hu Års_y„ r_dp®Z 
L$fsu hMs¡ h¥opr_L$p¡ b°i_u dv$v$\u `f`fpN_e__u q¾$ep L$f¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡ ? 

BÞV$f_¡V$ `f\u `fpN_e__p k„v$c®_p rhqX$Ap¡ d¡mhu_¡ hN®dp„ b^p_¡ v¡$MpX$p¡. dprlsu s„Óop__u `|fL$ dprlsu
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dp_hu `yê$j âS>__ k„õ\p (Male reproductive system)

L$fu Sy>Ap¡.

 aguL$fZ `R>u buÅ„X$_y„ ê$`p„sf buS>dp„ A_¡ 
buÅie_y„ ê$`p„sf amdp„ \pe R>¡. am awV$u_¡ bu S>du_ 
`f `X¡$ R>¡ A_¡ A_yL|$g `qf[õ\rsdp„ s¡ dpV$udp„ A„Ly$qfs  

3.15  buÅ„Ly$fZ

Ap. dp_hdp„ g¦rNL$ âS>__ (Sexual reproduction in human being)

epv$ L$fp¡.
1. ¼ep ¼ep k„â¡fL$p¡ fpkperZL$ r_e„ÓZ Üpfp dp_hu âS>__ k„õ\p_p L$pep£ r_e„rÓs L$f¡ R>¡? 
2. `yê$jp¡dp„ A_¡ õÓuAp¡dp„ ¼ep k„â¡fL$p¡ hep_yê$` ipfuqfL$ a¡fapf \hpdp„ dv$v$ê$` \pe R>¡ ?

3. gÁ_ kde¡ R>p¡L$fu_u Jdf Ap¡R>pdp„ Ap¡R>p 18 hj® R>p¡L$fp_u Jdf Ap¡R>pdp„ Ap¡R>u 21 hj® lp¡hu Å¡CA¡ s¡ 
L$pev$p_y„ dlÐh iy„ ? 

 dp_hu `yê$j âS>__ k„õ\p h©jZ (Testes), 
rhrh^ hprl_uAp¡/_rgL$p A_¡ N°„r\ dmu_¡ s¥epf       

\pe R>¡. h©jZ `¡V$_p `p¡gpZ_u blpf h©jZL$p¡jdp„ 

(Scrotum) lp¡e R>¡. h©jZdp„ Ak„¿e iy¾$S>__ 

_rgL$p lp¡e R>¡. s¡dp„ fl¡gp Nc}e Ar^ÃR>¡v$ L$p¡j_y„ 

(Germinal epithelium) A^®k|Óu `Ý^rs\u 

rhcpS>_ \C_¡ iy¾$L$p¡j (Sperm) s¥epf \pe R>¡. s¥epf 

\e¡g iy¾$L$p¡j rhrh^ _rgL$p Üpfp ApNm dp¡L$gphpdp„ 

Aph¡ R>¡. s¡ _rgL$pAp¡_p¡ ¾$d h©jZÅrgL$p (Rete 
testis), A`hprl_u (Vas efferenc), Ar^h©jZ 

(Epididymis), iy¾$hprl_u (Vas deferens), 
õMg_ hpql_u (Ejaculatory duct), d|Ó-S>__ 

hprl_u (Urinogenital duct) A¡hp¡ R>¡. iy¾$L$p¡j S>¡d 

S>¡d A¡L$ hprl_udp„\u ApNm_u hprl_udp„ ^L¡$gpe R>¡. 

s¡d s¡d s¡ `qf`¼h \C aguL$fZ ep¡Áe b_¡ R>¡. 

d|Ópie

h©jZ

h©jZL$p¡j

d|Ó S>__ 
hprl_u 

iy¾$hprl_u 

iy¾$pie

L$pD`fN°„r\

rií_

âp¡õV¡$V$ N°„r\

3.16  dp_hu `yê$j âS>__ k„õ\p 

 A_yh„riL$sp A_¡ `qfhs®__p `pW$dp„ Ap`Z¡ Å¡ey„ L¡$ `yê$jdp„ XY tgN NyZk|Óp¡ lp¡e R>¡. Äepf¡ õÓudp„ XX 
tgN NyZk|Óp¡ lp¡e R>¡. Ap tgN NyZk|Óp¡_¡ L$pfZ¡ õÓu A_¡ `yê$j_p ifufdp„ rhrióV$ Aheh ^fphsu âS>__ k„õ\p 
k„õ\p s¥epf \pe R>¡. `yê$jdp„ Y NyZk|Ó Sy>vy„$ lp¡e R>¡. Äepf¡ X NyZk|Ó õÓu A_¡ `yê$j bÞ_¡dp„ lp¡e R>¡. A¡V$g¡ L¡$ Y 
NyZk|Ó `yê$jÐh dpV¡$ A_¡ X NyZk|Ó õÓuÐh dpV¡$ L$pfZc|s lp¡e R>¡. sp¡ `yê$jdp„ X NyZk|Ó i¡_p dpV¡$ lp¡e R>¡ ? lh¡ 
Ap`Z¡ dp_hu âS>__ k„õ\p L¡$hu lp¡e R>¡ A_¡ s¡_y„ L$pe® L¡$hu fus¡ \pe R>¡ s¡_p¡ Aæepk L$fuA¡. 

 buL$f A\hp L$pQ_p Ágpkdp„ sd_¡ v¡$Mpe s¡ fus¡ 
dpV$udp„ L$p¡C`Z L$W$p¡m_p v$k-bpf v$pZp _pMp¡. s¡dp„ 
v$ffp¡S> `pZu _pMp¡. Å¡hp dmsp a¡fapf_u _p¢^ fpMp¡.

Ar^h©jZ 

õMg_ 
hprl_u

\pe R>¡. buS>dp„_p c°|ZL$p¡j_u dv$v$\u eyÁdS>_u h©[Ý^ \pe R>¡ A_¡ _hp¡ R>p¡X$ s¥epf \pe R>¡. s¡_¡ S> buÅ„Ly$fZ 
L$l¡ R>¡. 
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Alp¡ ApïQe®d¹ !
1. Ar^h©jZ _rgL$p_u g„bpC 6 duV$f lp¡e R>¡.
2. A¡L$ iy¾$pÏ_u g„bpC 60 dpe¾$p¡duV$f lp¡e R>¡.
3. ApV$gp _p_p L$v$_p iy¾$pÏ_¡ `yê$j âS>__ k„õ\pdp„\u 

blpf _uL$mhp dpV¡$ A„v$pS>¡ 6.5 duV$f g„bpC_y„ A„sf 
L$p`hy„ `X¡$ R>¡.

4. iy¾$pÏ_¡ M|b dp¡V$p âdpZdp„ DÅ®_u AphíeL$sp lp¡e 
R>¡. dpV¡$ hue®dp„ ¾y$L$V$p¡T _pd_u iL®$fp lp¡e R>¡.

iy¾$pie_p¡ (Seminal vesicle) õÓph kMg_ 
N°„r\dp„ õÓh¡ R>¡ Äepf¡ âp¡õV¡$V$ N°„r\ (Prostate 
gland) A_¡ L$pD`k® N°„r\_p (Cowper's 
gland) õÓph d|Ó S>__ hprl_udp„ õÓh¡ R>¡. Ap 
b^p õÓph A_¡ iy¾$pÏ dmu_¡ "hue®' (Semen) 
s¥epf \pe R>¡. Ap hue® rií_ (Penis) Üpfp blpf 
`X¡$ R>¡. dp_hu ỳê$j âS>__ k„õ\pdp„ d|ÓS>__ 
hprl_u ̀ y:fõ\ N°„r\, h©jZL$p¡j A_¡ rií_ rkhpe 
bpL$u_p b^p Aheh_u A¡L$-A¡L$ Å¡X$u lp¡e R>¡. 
dp_hu õÓu âS>__ k„õ\p
(Female reproductive system)
 õÓu âS>__ k„õ\p_p b^p Aheh `¡V$_p 
`p¡gpZdp„ lp¡e R>¡. S>¡dp„ A„X$pie_u A¡L$ Å¡X$u, 
A„X$_rgL$p_u A¡L$ Å¡X$u, A¡L$ Ncp®ie A_¡ A¡L$ 
ep¡r__p¡ kdph¡i \pe R>¡. A¡ rkhpe b\p£gu_ 
N°„r\_u A¡L$ Å¡X$ N°„r\ lp¡e R>¡. kpdpÞe fus¡ v$f 
drl_¡ A„X$piedp„\u A¡L$ A¡L$ A„X$L$p¡j hpfp afsu 
Dv$f `p¡gpZdp„ R>p¡X$hpdp„ Aph¡ R>¡. A„X$_rgL$p_p¡ 
Qp¡V$_p¡ cpN NmZu/c|„Nmu S>¡hp¡ lp¡e R>¡. s¡_p 
L¡$ÞÖcpN¡ A¡L$ rR>Ö lp¡e R>¡. Ap rR>Ödp„\u A„X$L$p¡j 
A„X$_rgL$pdp„ âh¡i L$f¡ R>¡. A„X$_rgL$p_p A„v$f_p 
`©óW$cpN `f fp¡dL$ lp¡e R>¡. Ap fp¡dL$ A„X$L$p¡j_¡ 
Ncp®ie sfa ^L¡$g¡ R>¡.

eyÁdL$ r_rd®rs (Game formation)
 iy¾$L$p¡j (iy¾$pÏ) A_¡ A„X$L$p¡j Ap b„_¡ eyÁdL$p¡ A^®k|Óu rhcpS>_ hX¡$ s¥epf \pe R>¡. `yê$j_p h©jZdp„ 
ep¥h_phõ\p\u gC_¡ d©Ðey ky^u iy¾$L$p¡j s¥epf L$fhpdp„ Aph¡ R>¡. õÓu c°|Z_p S>Þd kde¡ s¡_p A„X$piedp„ 2-4 
v$k gpM S>¡V$gu dp¡V$u k„¿epdp„ A`qf`¼h A„X$L$p¡j lp¡e R>¡. s¡d R>sp„ õÓu_p A„X$piedp„ dpÓ ep¥h_phõ\p\u gC_¡ 
fÅ¡r_h©rÑ_u Jdf ky^u (kpdpÞe `Z¡ 45 hj®) v$f drl_¡ A„L$ A„X$L$p¡j `qf`¼h \C_¡ R|>Vy„$ `X¡$ R>¡. õÓuâS>__ 
k„õ\p_y„ L$pe® he âdpZ¡ AV$L$hp_¡ fÅ¡r_h©rÑ L$l¡hpe R>¡. kpdpÞe ̀ Z¡ 45-50 hj® v$fçep_ õÓu_p ifufdp„ âS>__ 
k„õ\p_y„ L$pe® r_e„rÓs L$f_pfp k„â¡fL$p¡_p¡ õÓph Ap¡R>p¡ \pe R>¡/b„^ \pe R>¡. s¡\u fÅ¡r_h©rÑ Aph¡ R>¡.

Ncp®ie

ep¡r_

A„X$pie

A„X$_rgL$p

3.17  dp_hu õÓu âS>__ k„õ\p

aguL$fZ (Fertilization)
 iy¾$pÏ A_¡ A„X$L$p¡j A¡L$rÓs \C_¡ eyÁd_S> s¥epf \hp_u âq¾$ep_¡ aguL$fZ L$l¡hpe R>¡. aguL$fZ_u âq¾$ep 
ifufp„sN®s \pe R>¡. kdpNd kde¡ õÓu_p ep¡r_dpN®dp„ hue® õMg_ L$fhpdp„ Aph¡ R>¡. hue®dp„ L¡$V$gpL$ v$k gpM 
k„¿epdp„ fl¡gp iy¾$pÏ ep¡r_dpN®-Ncp®ie-A„X$_rgL$p_p¡ âhpk L$f¡ R>¡ A_¡ s¡dp„_y„ A¡L$ iy¾$pÏ A„X$_rgL$pdp„ fl¡gp 
A¡L$dpÓ A„X$L$p¡j_¡ args L$f¡ R>¡.
 ep¥h_phõ\p\u fÅ¡r_h©rÑ ky^u (kpdpÞe `Z¡ 10-17 dp hj®\u 45-50dp hj® ky^u) v$f drl_¡ A¡L$ 
A„X$L$p¡j A„X$piedp„\u blpf `X¡$ R>¡. A¡V$g¡ L¡$ fÅ¡r_h©rÑ ky^u 2-4 v$kgpM A„X$L$p¡jp¡ `¥L$u kpdpÞe `Z¡ dpÓ 400 
S> A„X$L$p¡j A„X$piedp„\u blpf `X¡$ R>¡. bpL$u_p b^p A„X$L$p¡jp¡ _pi `pd¡ R>¡.
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iy„ sd¡ ÅZp¡ R>p¡ ? 

1. eyÁdL$ s¥epf L$f_pfp L$p¡jp¡dp„ NyZk|Óp¡_u k„¿ep qÜNyZu 
A¡V$g¡ L¡$ 2n lp¡e R>¡. s¡dp„ AtgNu NyZk|Óp¡_u 22 Å¡X$uAp¡ 
A_¡ tgN NyZk|Ó_u A¡L$ Å¡X$u lp¡e R>¡. A¡V$g¡ L¡$ (44 + XX  
A\hp 44 + XY). Ap L$p¡j_y„ rhcpS>_ A^®k|Óu 
rhcpS>_\u \pe R>¡. s¡\u eyÁdL$dp„ NyZk|Óp¡_u k„¿ep 
A¡L$NyZu (n)  fl¡ R>¡. A¡V$g¡ L¡$ (22 + X A\hp 22 + 
Y). iy¾$L$p¡j (22 + X) A\hp (22 + Y) A¡d b¡ âL$pf_p 
s¥epf \pe R>¡. Äepf¡ A„X$L$p¡j (22 + X)  A¡L$ S> âL$pf_p¡ 
s¥epf \pe R>¡. 

 fÅ¡r_h©rÑ_u he _ÆL$ Aphsp R>¡ëgp L¡$V$gpL$ hj®dp„ 
A„X$piedp„\u blpf `X$sp A„X$L$p¡j 40-50 hj® S|>_p lp¡e R>¡. 
s¡d_u rhcpS>__u ndsp Ap¡R>u \C NC lp¡e R>¡. s¡\u s¡dp„ 
A^®NyZk|Óu rhcpS>_ ìeh[õ\s fus¡ `|Z® \sy„ _\u. Aphp 
A„X$L$p¡j Å¡ args \pe sp¡ s¡dp„\u s¥epf k„sp_ L¡$V$guL$ DZ` 
(S>¡d L¡$ X$pD_ rkÞX²$p¡d k„gnZ) kp\¡ S>Þdhp_u `|Z® i¼esp 
lp¡e R>¡. 

rhL$pk A_¡ S>Þd (Development and Birth)
 A„X$_rgL$pdp„ aguL$fZ \ep bpv$ s¥epf \e¡gp eyÁd_S>_y„ A_¡L$ hpf 
k|Óu rhcpS>_ \pe R>¡ A_¡ s¡dp„\u c°|Z s¥epf \pe R>¡. A¡
v$fçep_ s¡ Ncp®ie_u qv$ipdp„ ApNm h^¡ R>¡. Ncp®iedp„
`lp¢Ãep bpv$ Ðep„ S> s¡_y„ Apfp¡`Z \C h©[Ý^/rhL$pk
\pe R>¡. Ncp®iedp„_p h©[Ý^_p kdedp„
c°|Z_¡ AÞ_ `|fhW$p¡ `|fp¡ `pX$hp dpV$¡ 
"Nc®_pm' (Placenta) _pd_p¡ 
Aheh s¥epf \pe R>¡. aguL$fZ 
\ep bpv$ kpdpÞe `Z¡ _h 
drl_p_p kdedp„ c°|Z_u 
h©[Ý^ `|Z® \pe R>¡. 

iy¾$pÏ A„X$L$p¡j

3.18  aguL$fZ

 4    8    12     16     20                24              28               32                 36  AW$hpqX$ep

3.20  c°|Z_u h©[Ý^

2. iy¾$pÏ A_¡ A„X$L$p¡j Ap bÞ_¡ eyÁdL$p¡ A^®NyZk|Óu rhcpS>_ hX¡$ s¥epf \pe R>¡. h©jZdp„\u iy¾$pÏ blpf 
`X¡$ s¡ `l¡gp S> s¡d_u A^®k|Óu rhcpS>__u âq¾$ep `|Z® \pe R>¡. Äepf¡ A„X$L$p¡j_u A^®k|Óu rhcpS>__u âq¾$ep 
A„X$piedp„\u blpf `X$ép `R>u S> A„X$_rgL$pdp„ aguL$fZ_p kde¡ `|Z® \pe R>¡. 

           iy¾$L$p¡j                A„X$L$p¡j 

 (22 + X) A\hp (22 + Y)            (22 + X)

    
R>p¡L$fu  (44 + XX)                 (44 + XY)

3.19  dp_hdp„ tgN r_[ïQsu

  R>p¡L$fp¡
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Ýep_dp„ fpMp¡. 

 v„$̀ rs_¡ R>p¡L$fp¡ \i¡ L¡$ R>p¡L$fu A¡ |̀Z® `Z¡ ỳê$j-`f Ap^pqfs lp¡e 
R>¡. Äepf¡ eyÁdL$_u r_rd®rs \pe R>¡ Ðepf¡ ỳê$j `pk¡\u tgN NyZk|Ó ¥̀L$u X 
A\hp Y NyZk|Ó ApNm_u ¡̀Y$udp„ Aph¡ R>¡. õÓu `pk¡\u dpÓ X NyZk|Ó 
ApNm_u ¡̀Y$udp„ Aph¡ R>¡. aguL$fZ kde¡ Å¡ ỳê$j `pk¡\u X NyZk|Ó 
dm¡ sp¡ R>p¡L$fu A_¡ Y NyZk|Ó dm¡ sp¡ R>p¡L$fp¡ \pe R>¡. Ap_¡ Ýep_dp„ 
gCA¡ sp¡ R>p¡L$fu \hp dpV¡$ õÓu_¡ |̀Z® `Z¡ S>hpbv$pf NZhu L¡$V$gu ep¡Áe 
R>¡ ? õÓu c°|Z lÐep fp¡L$hp dpV¡$ Ap`Z¡ kp¥A¡ âeÐ_ L$fhp¡ AphíeL$ R>¡.   

1. c°|Z_u `|Z® h©[Ý^ \ep bpv$ 
dpsp_u r`eyrjL$p N°„r\dp„\u ¼ep 
k„â¡fL$_p¡ õÓph iê$ \pe R>¡? 

2. Ap k„â¡fL$_¡ L$pfZ¡ õÓu_u âS>__ 
k„õ\p_p ¼ep Aheh_y„ ApLy„$Q_ 
iê$ \pe R>¡ A_¡ bpmL$_p¡ S>Þd 
\hpdp„ dv$v$ê$` \pe R>¡? 

L$lp¡ Å¡CA¡ !

r`eyrjL$p N°„r\

r`s t`X$ ð¡s t`X$

âp¡S>¡õV¡$fp¡_ A_¡ CõV²$p¡S>¡_ 
_hp 

fÅ¡õÓph_u 
iê$Aps 

dprkL$ Q¾$_p kde¡ 
A„X$piedp„ \sp 
a¡fapf

dprkL$ Q¾$ kde¡ 
Ncp®iedp„ \sp 
a¡fapf

fÅ¡õÓph_p¡ kde Ncp®ie_p A„s:õsf_u 
`y_r_rd®rs_p¡ kde

A„X$dp¡Q_/ 
A„X$pÏnfZ_p¡ kde

CõV²$p¡S>¡_

Ncp®ie_p A„s:õsf_u N°„r\dp„ 
õÓph \hp_p¡ kde

A„X$dp¡Q_/ A„X$pÏnfZ`|Z® h©[Ý^ `pd¡g buS>L$p¡j

3.21 dprkL$ Q¾$/ F>syQ¾$

dprkL$ Q¾$/ F>syQ¾ (Menstrual cycle)
 ep¥h_ Ahõ\p `R>u õÓu_u âS>__ k„õ\pdp„ L¡$V$gpL$ a¡fapf \hp_u iê$Aps \pe R>¡ A_¡ s¡ a¡fapf_u v$f 
28-30 qv$hk_p kdep„sf¡ `y_fph©rÑ \pe R>¡. Ap `y_fph©rÑ\u \sp a¡fapf_¡ dprkL$ Q¾$/F>syQ¾$ L$l¡ R>¡. 
dprkL$ Q¾$ A¡L$ _¥krN®L$ âq¾$ep R>¡ S>¡_y„ r_e„ÓZ Qpf k„â¡fL$p¡ Üpfp \pe R>¡. buS>L$p¡j DÑ¡S>L$ k„â¡fL$ (Follicle 
Stimulating Hormone), ëeyV$u_peT]N k„â¡fL$ (Luteinizing Hormone), CõV²$p¡S>¡_ A_¡ âp¡S>¡õV¡$fp¡_ 
Ap Qpf k„â¡fL$p¡ R>¡. buS>L$p¡j DÑ¡S>L$ k„â¡fL$_¡ L$pfZ¡ A„X$piedp„ Aph¡gp Ak„¿e buS> `¥L$u A¡L$ buS> kp\¡ 
s¡dp„_p A„X$L$p¡j_p¡ (Oocyte) rhL$pk \hp_u iê$Aps \pe R>¡. Ap rhL$pkiug buS>L$p¡j "CõV²$p¡S>¡_' k„â¡fL$_p¡ 
õÓph L$f¡ R>¡. CõV²$p¡S>__¡ L$pfZ¡ Ncp®ie_p A„s:õsf_u h©[Ý^ (`l¡gp dprkL$ Q¾$ kde¡) A\hp `y_r_rd®rs 
(`R>u_p b^p F>sy Q¾$ kde¡) \pe R>¡. hQdp„_p kdeNpmp v$fçep_ A„X$piedp„ h©[Ý^ `pdsp buS>L$p¡i_u 
(Follicle) h©[Ý^ `|Z® \pe R>¡. ëeyV$u_peT]N k„â¡fL$_¡ (Luteinizing hormone) L$pfZ¡ `|Z® h©[Ý^ `pd¡sp¡ 
buS>L$p¡j awV¡$ R>¡ A_¡ s¡dp„_p¡ A„X$L$p¡j A„X$piedp„\u blpf `X¡$ R>¡. s¡_¡ A„X$dp¡Q_/ A„X$pÏnfZ (Ovulation) L$l¡ 
R>¡. A„X$piedp„ awV¡$gp buS> L$p¡jdp„\u `ust`X$ (Corpus luteum) s¥epf \pe R>¡. Ap r`st`X$ âp¡S>¡õV¡$fp¡_ k„â¡fL$ 
õÓh¡ R>¡. âp¡S>¡õV¡$fp¡__¡ L$pfZ¡ Ncp®ie_p A„s:õsf `f_u N°„r\dp„ õÓph iê$ \pe R>¡ A_¡ A„s:õsf c|°Z_p Apfp¡`Z 
dpV¡$ s¥epf \pe R>¡.
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hue® b¢L$ (Sperm Bank / Semen Bank) 
 A_¡L$ v„$`rsdp„ `yê$jdp„ iy¾$pÏ r_rd®rsdp„ D`f S>Zpìep âdpZ¡ L¡$V$guL$ dyíL¡$guAp¡ lp¡e R>¡. Aphp v„$`rsAp¡_¡ 
k„sp_ âp[às dpV¡$ A¡L$ _hu k„L$ë`_p kpd¡ Aphu R>¡ - hue® b¢L$ Ap k„L$ë`_p f¼s b¢L$ S>¡hu S> R>¡. CÃRy>L$ `yê$jp¡_u 
k„`|Z® ipfuqfL$ A_¡ AÞe s`pk L$ep® bpv$ s¡dZ¡ õMrgs L$f¡g hue®_¡ hue®b¢L$dp„ k„N°rls L$fhpdp„ Aph¡ R>¡. 

 A„X$L$p¡j_y„ ag_ 24 L$gpL$dp„ _ \pe sp¡ s¡ r`st`X AL$pe®nd \B Åe R>¡. A_¡ s¡_y„ ê$`p„sf ð¡st`X$dp„ 
(Corpus albicans) \pe R>¡. Ap\u CõV²$p¡S>¡_ A_¡ âp¡S>¡õV¡$fp¡_ Ap b„_¡ k„â¡fL$p¡_p¡ õÓph `|Z® `Z¡ AV$L¡$ R>¡. 
Ap k„â¡fL$_p Acph_¡ L$pfZ¡ Ncp®ie_p A„s:õsf_p¡ úpk \hp_u iê$Aps \pe R>¡ A_¡ s¡ A„s:õsf_u `¡iu A_¡ 
Aargs A„X$L$p¡j ep¡r_dpN® Üpfp blpf L$pY$u _pMhpdp„ Aph¡ R>¡. A¡_u kp\¡ S> dp¡V$p âdpZdp„ f¼söph \pe R>¡. Ap 
f¼sõÓph kpdpÞe `Z¡ `p„Q qv$hk ky^u Qpgy fl¡ R>¡. s¡_¡ S> F>sy Q¾$/ dprkL$ Q¾$ L$l¡ R>¡. 
 Äep„ ky^u A„X$L$p¡j args \C_¡ s¥epf \e¡gp c°|Z_y„ Apfp¡`Z \sy„ _\u Ðep„ ky^u v$f drl_¡ Ap âq¾$ep_u 
`y_fph©rÑ \pe R>¡. c°|Z_y„ Apfp¡`Z \ep bpv$ bpmL$_p¡ S>Þd \pe Ðep„ ky^u A_¡ Ðepfbpv$ vy$Á^`p__p kdeNpmp 
ky^u Ap Q¾$_u `y_fph©rÑ \su _\u. F>syQ¾$ A¡ _¥krN®L$ âq¾$ep R>¡. s¡ 4-5 qv$hk Aph_pf fS>:õÓph_p kde¡ 
õÓu_¡ `uX$p \pe R>¡. s¡d S> dp¡V$p âdpZdp„ f¼söph \hp\u Ai[¼s A_ychpe R>¡. Ap kdedp„ õÓu_¡ fp¡Nk„¾$dZ 
\hp\u/ Q¡` gpNhp_u `Z i¼esp lp¡e R>¡. Ap L$pfZp¡_¡ gu^¡ Ap qv$hkp¡dp„ rhi¡j ìe[¼sNs õhÃR>sp A_¡ 
Apfpd_u S>ê$f lp¡e R>¡. 
âS>__ A_¡ Ap^yr_L$ s„Óop_ (Reproduction and advanced technology)
 A_¡L$ v„$`rsAp¡_¡ rhrh^ L$pfZp¡ kf k„sp_ \sp _\u. õÓu_p k„v$c£ dprkL$ Q¾$_u Ar_erdssp, A„X$L$p¡j- 
r_rd®rsdp„ AX$QZ/Ahfp¡^, A„X$_rgL$pdp„ A„X$L$p¡j_p âh¡idp„ \_pfu dyíL$¡gu, Ncp®ie_u Apfp¡`Z ndspdp„ 
dyíL¡$gu S>¡hp L$pfZp¡kf k„sp_ âp[às \C iL$su _\u. ̀ yê$jdp„ hue®dp„ iy¾$pZyL$p¡j_p¡ ̀ |Z® ̀ Z¡ Acph, iy¾$L$p¡j_y„ ̂ udy„ 
lg_Qg_, iy¾$L$p¡j_u rhrh^ DZ`p¡_¡ L$pfZ¡ k„sp_ âp[àsdp„ dyíL¡$gu Dcu \pe R>¡. `f„sy Ap^yr_L$ h¥v$L$ipõÓ_¡ 
L$pfZ¡ lh¡ Ap dyíL¡$guAp¡_¡ dps L$fu iL$pe R>¡. IVF,  cpX|$su dps©Ðh (Surrogacy), hue® b¢L$ S>¡hp s„Ó_u dv$v$\u 
lh¡ k„sp_lu_ v„$`rsAp¡_¡ k„sp_ âp[às \B iL¡$ R>¡.

L$pQ_rgL$pdp„ aguL$fZ (IVF -In Vitro Fertilization )
  Ap s„Ódp„ L$pQ_rgL$pdp„ b¡ eyÁdL$p¡_y„ aguL$fZ L$fphhpdp„ 
Aph¡ R>¡ A_¡ s¥epf \e¡gp c°|Z_y„ ep¡Áe kde¡ õÓu_p Ncp®iedp„ 
Apfp¡`Z L$fhpdp„ Aph¡ R>¡. iy¾$L$p¡j_y„ Aë` âdpZ, A„X$L$p¡j_¡ 
A„X$_rgL$pdp„ âh¡ihpdp„ Aphsu dyíL¡$gu S>¡hp„ L$pfZp¡kf bpmL$ 
_ \sp lp¡e sp¡ IVF s„Ó hp`fu_¡ k„sp_ âp[às L$fu iL$pe R>¡.  
cpX|$su dps©Ðh (Surrogate Mother - Surrogacy) 
 L¡$V$guL$ õÓuAp¡_y„ Ncp®ie Apfp¡`Z dpV¡$ ep¡Áe lp¡sy„ _\u. 
Aphu õÓuAp¡ Ap^yr_L$ D`Qpf `Ý^rs-cpX|$su dps©Ðh_u 
(Surrogate Mother - Surrogacy) dv$v$ gC iL¡$ R>¡. Ap 
`Ý^rsdp„ Apfp¡`Z dpV¡$ ep¡Áe _ lp¡e s¡hy„ Ncp®ie ^fph_pf 
õÓu_p A„X$piedp„\u A„X$L$p¡j d¡mhhpdp„ Aph¡ R>¡. L$pQ_u _
rgL$pdp„ Ap A„X$L$p¡j_y„ s¡ õÓu_p `rs_p iy¾$L$p¡j kp\¡ aguL$fZ 
L$fhpdp„ Aph¡ R>¡ A_¡ s¥epf \e¡g c°|Z_y„ buÆ õÓudp„ Apfp¡`Z 
L$fhpdp„ Aph¡ R>¡. Aphu `qf[õ\rsdp„ S>¡ õÓu_p Ncp®iedp„ 
c°|Z_y„ Apfp¡`Z L$fhpdp„ Aph¡ R>¡ s¡ õÓu_¡ cpX|$su dpsp 
(Surrogate Mother) L$l¡hpdp„ Aph¡ R>¡. 

3.22 L$pQ_rgL$pdp„ aguL$fZ 

3.23  cpX|$su dps©Ðh
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 S>ê$qfeps hpmp v„$̀ rs_u BÃR>p lp¡e sp¡ Ap hue®_p¡ D`ep¡N L$fu_¡ IVF s„Ó\u õÓu_p A„X$L$p¡j_¡ args L$fhpdp„ Aph¡ 
R>¡ A_¡ s¡dp„\u s¥epf \e¡g c|°Z_y„ k„b„r^s õÓu_p Ncp®iedp„ Apfp¡̀ Z L$fhpdp„ Aph¡ R>¡. L$pev$p A_ykpf hue®v$psp_y„ 
_pd Nyàs fpMhpdp„ Aph¡ R>¡.  
Å¡qX$ep bpmL$p¡ (Twins)
 Ncp®iedp„ A¡L$ S> kde¡ b¡ c°|Z_u h©[Ý^ \C_¡ 
S>Þd¡ s¡d_¡ Å¡X$L$p-Å¡qX$ep bpmL$p¡ L$l¡hpe R>¡. L¡$V$gpL$ 
v„$̀ rÑAp¡_¡ Å¡qX$ep bpmL$p¡ \pe R>¡. Å¡qX$ep bpmL$p¡_p 
dy¿eÐh¡ b¡ âL$pf R>¡ - A¡L$ eyÁdÆ Å¡qX$ep A_¡ qÜeyÁdÆ 
Å¡qX$ep. 
 A¡L$ eyÁdÆ Å¡qX$ep bpmL$p¡ A¡L$ S> eyÁd_S>dp„\u 
s¥epf \pe R>¡. c°|Zh©[Ý^_p A¡L$v$d iê$Aps_p kdedp„ 
(eyÁd_S> s¥epf \ep_p 8 qv$hkp¡_u A„v$f) s¡dp„_p¡ L$p¡j 
AQp_L$ b¡ cpNdp„ rhcpÆs \pe R>¡. 
 c°|ZL$p¡j_p Ap b„_¡ S|>\ Sy>v$p-Sy>v$p c°|Z sfuL¡$ 
h©[Ý^ `pd¡ R>¡ A_¡ |̀Z® h©[Ý^ \ep bpv$ A¡L$ eyÁdÆ 3.24  Å¡X$L$u R>p¡L$fuAp¡ Jdf 18 drl_p

BÞV$f_¡V$ dpfp¡ rdÓ
L$p¡C õÓu_¡ A¡L$ S> kde¡ b¡ L$fsp h ŷ bpmL$p¡ S>Þçep_p kdpQpf sd¡ hp„Ãep 

li¡, A¡h„y ip\u \pe R>¡ s¡_u h ŷ dprlsu BÞV$f_¡V$ `f\u ip¡̂ p¡.

g¦rNL$ Apfp¡Áe (Reproductive health)
 ìe[¼s_u ipfuqfL$, dp_rkL$ A_¡ kpdprS>L$ ×[óV$A¡ ky[õ\rs_¡ Apfp¡Áe L$l¡ R>¡. Sy>v$u Sy>v$u kpdprS>L$ â\p, qfhpS>, 
`f„̀ fp, Aop_, k„L$p¡Q A_¡ AÞe L$pfZp¡\u Ap`Zp v¡$idp„ g¦rN¼ Apfp¡Áe rhi¡ h ŷ ÅN©rs S>Zpsu _\u. Mpk L$fu_¡ 
õÓuAp¡_p g¦qNL$ Apfp¡Áe rhi¡ Aop_sp S>Zpe R>¡. 
 õÓuAp¡_p dprkL$ Q¾$_p¡ k„b„̂  s¡_p g¦rNL$ A_¡ A¡L„$v$f¡ k„̀ |Z® Apfp¡Áe kp\¡ lp¡e R>¡. ApS>_p kdedp„ õÓu ̀ yê$jp¡_u 
bfpbfudp„ L$pd L$f¡ R>¡. s¡\u s¡d_¡ ApMp¡ qv$hk Of_u blpf fl¡hy„ `X¡$ R>¡. dprkL$ Q¾$_p kde¡ f¼sõÓph \sp¡ lp¡e R>¡. 
s¡\u kde¡ kde¡ Nyàsp„Np¡_u õhÃR>sp fpMhu AphíeL$ R>¡. _l]sf g¦rNL$ Apfp¡Áe k„b„r^s kdõep r_dp®Z \pe R>¡. 

ỳê$jp¡dp„ g¦rNL$ Apfp¡Áe k„b„r^s L¡$V$guL$ kdõep Dv¹$chu iL¡$ R>¡. s¡_¡ V$pmhp dpV¡$ kde¡ kde¡ Nyàsp„N_u õhÃR>sp 
fpMhu AÐe„s AphíeL$ R>¡. 

Å¡qX$ep bpmL$p¡ S>Þd¡ R>¡. Aphp Å¡qX$ep bpmL$p¡ S>_u_ue ×[óV$A¡ A¡L$v$d kfMp S> lp¡e R>¡. s¡\u Ap bpmL$p¡ v¡$Mphdp„ 
`Z A¡L$ kfMp lp¡e R>¡ A_¡ s¡d_p tgN `Z kdp_ lp¡e R>¡. A¡V$g¡ L¡$ L$p„ sp¡ b„_¡ R>p¡L$fu lp¡e R>¡ A\hp b„_¡ R>p¡L$fp lp¡e 
R>¡. 
 A¡L$ eyÁdÆ Å¡qX$ep bpmL$p¡dp„ c|°ZL$p¡j_y„ rhcpS>_ Å¡ eyÁdS> s¥epf \ep_p 8 qv$hk `R>u \pe sp¡ kpeprdS> 
Å¡qX$ep (Siamese / Conjoined twins) bpmL$p¡ S>Þdhp_u i¼esp h^pf¡ lp¡e R>¡. Aphp Å¡qX$ep bpmL$p¡_p 
ifuf_p L¡$V$gpL$ cpNp¡ A¡L$buÅ kp\¡ Å¡X$pe¡gp lp¡e R>¡. Aphp Å¡qX$ep bpmL$p¡dp„ L¡$V$gpL$ Aheh kpdpÞe lp¡e R>¡. 
 A`hpv$ ê$̀ ¡ õÓu_p A„X$piedp„\u A¡L$ S> kde¡ b¡ A„X$L$p¡j blpf `X¡$ A_¡ s¡ b¡ Sy>v$p Sy>v$p iy¾$pÏ Üpfp args \C 
b¡ eyÁd_S> (Zygotes) s¥epf \pe. 
 Ap b„_¡ eyÁd_S>dp„\u b¡ c°|Z s¥epf \C b„_¡_y„ Ncp®iedp„ Apfp¡̀ Z \pe R>¡ A_¡ |̀Z® h©qÙ \ep bpv$ qÜeyÁdÆ 
Å¡qX$ep bpmL$p¡ S>Þd¡ R>¡. Aphp Å¡qX$ep bpmL$p¡ S>_u_ue ×[óV$A¡ Sy>v$p lp¡e R>¡ A_¡ g¦rNL$ ×[óV$A¡ kdp_ A\hp Sy>v$p 
lp¡C iL¡$ R>¡. 
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iy„ sd¡ ÅZp¡ R>p¡ ? 

  M|b Ap¡R>p kdedp„ M|b dp¡V$p âdpZdp„ \e¡g gp¡L$k„¿ep_u h©[Ý^_¡ 
gp¡L$k„¿ep_p¡ rhõap¡V$ L$l¡hpe R>¡. bpSy>dp„ Ap`¡g L$p¡óV$L$ `f\u sdpfp Ýep_dp„ 
Apìey„ li¡ L¡$ cpfs_u gp¡L$k„¿ep L¡$V$gu TX$`\u h^¡ R>¡. Ap `qfrõ\rs_¡ L$pfZ¡ 
Ap`Z¡ h^su b¡fp¡S>Npfu, dp\pv$uW$ AphL$ A_¡ F>Z, _¥krN®L$ kp^_ k„`rÑ ̀ f 
spZ S>¡hu A_¡L$ kdõep_p¡ kpd_p¡ L$fhp¡ `X¡$ R>¡. Ap kdõep_p¡ A¡L$ S> D`pe 
R>¡ - gp¡L$k„¿ep r_e„ÓZ. A¡ dpV¡$ Ly$Vy„$br_ep¡S>__u AphíeL$sp R>¡. ApS>L$pg 
A¡L$ S> bpmL$_¡ S>Þd Ap`hp_y„ hgZ A_¡L$ eyNgp¡dp„ Å¡hp dm¡ R>¡. 

  hj®     gp¡L$k„¿ep
1901 238396327
1911 252093390
1921 251321213
1931 278977238
1941 318660580
1951 358142161
1961 439234771
1971 548159652
1981 683329097
1991 846421039
2001 1028610328
2011 1210854977

dprlsu d¡mhp¡.

 _ÆL$_p kfL$pfu Apfp¡Áe L¡$ÞÖ_u dygpL$ps gp¡ A_¡ Ðep„_p Apfp¡Áe Ar^L$pfu 
`pk¡\u Ly$Vy„$br_ep¡S>_ A¡V$g¡ iy„ A_¡ Ly$Vy„$br_ep¡S>__u rhrh^ `Ý^rs rhi¡ dprlsu 
d¡mhp¡.

gp¡L$k„¿ep rhõap¡V$ 

1. _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡.

Ag¦rNL$ âS>__ g¦rNL$ âS>__ 

1. L$preL$ L$p¡j_u dv$v$\u \sp âS>___¡ Ag¦rNL$ 
âS>__ L$l¡ R>¡. 

2.   ................................................
................................................

3. Ap âS>__ dpÓ k|Óu rhcpS>__u dv$v$\u \pe 
R>¡. 

4. ................................................
................................................

5. qÜrhcpS>_, blzrhcpS>_, L$rgL$pe_, 
A`M„X$_, `y_S>®__, ipL$ue âS>__, buÅÏ 
r_rd®rs, hN¡f¡ âL$pf¡ rhrh^ kÆhp¡dp„ Ag¦rNL$ 
âS>__ L$fhpdp„ Aph¡ R>¡. 

1.   .....................................................
.....................................................

2. g¦rNL$ âS>__ dpV¡$ _f S>_L$ A_¡ dpv$p S>_L$ A¡d b¡ 
S>_L$p¡_u AphíeL$sp lp¡e R>¡. 

3.   .....................................................
.....................................................

4. Ap âS>__\u s¥epf \_pf _hp¡ Æh S>_u_ue 
×[óV$A¡ S>_L$ L$fsp„ Sy>v$p lp¡e R>¡. 

5. ......................................................
.....................................................
.....................................................
.....................................................

 kpeqaguk A_¡ Np¡_p¡ìluep Ap b¡ g¦rNL$ rbdpfuAp¡ M|b dp¡V$p âdpZdp„ Å¡hp dm¡ R>¡. Ap b„_¡ fp¡N ÆhpÏ_¡ 
L$pfZ¡ \pe R>¡. ifuf ̀ f Nyàsp„N krls AÞe õ\m¡ Qp„W$p s¥epf \pe, ap¡ëgp \pe R>¡, sph Aphhp¡, kp„^p kp¡Æ S>hp, 
hpm Mfhp hN¡f¡ gnZp¡ kpeqaguk rbdpfudp„ Å¡hp dm¡ R>¡. Np¡_p¡ìluep rbdpfudp„ d|ÓrhkS>®_ L$fsu hMs¡ `uX$p 
A_¡ bmsfp \pe R>¡, rií_ A_¡ ep¡NudpN®dp„\u `ê$ _uL$m¡ R>¡, d|ÓdpN®, Nyv$p, Nmy, Ap„M S>¡hp Ahehp¡dp„ kp¡Å¡ 
Aphhp¡ S>¡hp gnZp¡ Å¡hp dm¡ R>¡. 

õhpÝepe
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2. Mpgu S>Áep `|fp¡.
     A. dp_hu iy¾$L$p¡j_u r_rd®rs ........ Ahehdp„ 

\pe R>¡. 
 Ap. dp_hdp„ ........ NyZk|Ó `yê$jÐh dpV¡$         

L$pfZc|s lp¡e R>¡. 
 B. `yê$j A_¡ õÓu S>__k„õ\pdp„ .... N°„r\ 

kdp_ lp¡e R>¡. 
 C. c°|Z_y„ Apfp¡`Z ........ Ahehdp„ \pe R>¡. 
 D. rcÞ_ L$p¡jp¡_p (eyÁdL$p¡_p) k„ep¡N rkhpe 

....... âS>__ \pe R>¡. 
 E. ifuf_p A_¡L$ Vy$L$X$p \C_¡ v$f¡L$ Vy$L$X$p¡ _hÅs 

kÆh sfuL¡$ Æh_ Æh¡ R>¡. Ap âS>__ 
......... âL$pf_y„ R>¡.

 A¡. `fpNL$p¡jdp„_p L$p¡óV$L$dp„ .................. 
rhcpS>__¡ L$pfZ¡ `fpNL$Z s¥epf \pe R>¡. 

3. _uQ¡_p L„$kdp„ Ap`¡gp iåv$p¡_p¡ D`ep¡N L$fu_¡ 
`qfÃR>¡v$ `|Z® L$fp¡.  

 (ëeyqV$_peT]N, k„â¡fL$, Ncp®ie_y„ A„s:õsf, 
`yqV$L$p N°„r\ k„â¡fL$, CõV²$p¡S>¡_, âp¡S>¡õV$¡fp¡_, 
r`st`X$)

  A„X$piedp„_p `yqV$L$_u h©[Ý^ ..... k„â¡fL$_¡ 
L$pfZ¡ \pe R>¡. Ap `yqV$L$p CõV²$p¡S>¡__p¡ õÓph L$f¡ 
R>¡. CõV²$p¡S>¡__p âcph\u .... _u h©[Ý^         \pe 
R>¡/ `y_r_dp®Z \pe R>¡. .......... k„â¡fL$_¡ L$pfZ¡ 
`|Z® h©[Ý^ `pd¡gu `yqV$L$p awV¡$ R>¡ A_¡ A„X$piedp„\u 
A„X$L$p¡j blpf Aph¡ R>¡. A_¡ `yqV$L$p_p bpL$u_p 
cpNdp„\u .......... s¥epf \pe R>¡. s¡ ....... A_¡ 
......... k„â¡fL$p¡_p¡ õÓph L$f¡ R>¡. Ap k„â¡fL$p¡_p 
L$pfZ¡ ........ N°„r\dp„ õÓph \hp_u iê$Aps L$f¡ 
R>¡ A_¡ s¡ fp¡`Znd \pe R>¡. 

4.  V|„$L$dp„ DÑf Ap`p¡.
 A. A¡L$L$p¡jue kÆhp¡dp„_p Ag¦rNL$ âS>___p 

âL$pf Dv$plfZ krls õ`óV$ L$fp¡.
 Ap. IVF k„L$ë`_p õ`óV$ L$fp¡.
 B. g¦rNL$ Apfp¡Áe Åmhu fpMhp dpV¡$ sd¡ iy„ 

kph^p_u fpMip¡?
 C. dprkL$ Q¾$ A¡V$g¡ iy„? dprkL$ Q¾$_y„ k„rnàs 

hZ®_ L$fp¡. 

5.  g¦rNL$ âS>__dp„ _hp¡ Æh NyZ^d®_u bpbsdp„ 
dpsp-r`sp kp\¡ kpçe v$ip®h¡ R>¡ s¡ rh^p_ Dv$plfZ 
krls õ`óV$ L$fp¡.

6. _pdr_v£$ris ApL©$rs v$p¡fp¡.
    A. dp_hu `yê$j âS>__ k„õ\p
 Ap. dp_hu õÓu âS>__ k„õ\p
 B. dprkL$ Q¾$
7. _pd Ap`p¡. 
    A. `yê$j âS>__ k„õ\p k„b„r^s rhrh^ k„â¡fL$p¡.
 Ap. õÓu âS>__ k„õ\pdp„ A„X$piedp„ öhsp  

k„â¡fL$p¡ 
 B. Å¡qX$ep bpmL$p¡_p âL$pf
 C. L$p¡C `Z b¡ g¦rNL$ fp¡N 
8. "v„$`rs_¡ R>p¡L$fp¡ \i¡ L¡$ R>p¡L$fu s¡ v„$`rsdp„_p ỳfyj 

`f Ap^pqfs lp¡e R>¡' Ap rh^p__u kÐesp/
AkÐesp kL$pfZ õ`óV$ L$fp¡.

9. h_õ`rsdp„ Ag¦rNL$ âS>__ õ`óV$ L$fp¡.
10. cpX|$su dps©Ðh, L$pQ_rgL$pdp„ aguL$fZ, hue®b¸„L$ 

hN¡f¡ Ap^yr_L$ s„Óop_ dp_h_¡ D`ep¡Nu \i¡ Ap 
rh^p__y„ kd\®_ L$fp¡.

11. h_õ`rsdp„ g¦rNL$ âS>__ âq¾$ep ApL©$rskrls 
õ`óV$ L$fp¡. 

D`¾$d : 
 1. rhrh^ A¡riepC v¡$ip¡_u R>¡ëgp v$iL$_u 

A_¡ lpg_u gp¡L$k„¿ep_u Ar^L©$s dprlsu      
d¡mhu s¡_p¡ Apg¡M s¥epf L$fp¡. s¡_p Ap^pf¡ 
gp¡L$k„¿epdp„_p a¡fapf rhi¡ sdpfp¡ r_óL$j® 
L$pY$p¡.

 2. tgN r_v$p_ `funZ A_¡ tgNc¡v$ _ L$fhp 
rhi¡ S>_ÅN©rs gphhp dpV¡$ rinL$_u dv$v$\u 
A¡L$ `\_pV$é s¥epf L$fu_¡ sdpfp `qfkfdp„ 
fS|> L$fp¡.
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1. `qfk„õ\p A¡V$g¡ iy„ ? s¡_p rhrh^ OV$L$p¡ L$ep ? 
2. cnL$_p âL$pf ¼ep ? s¡ âL$pf âÐen fus¡ i¡_p `f Ap^pqfs lp¡e R>¡ ? 
3. TpX$ `f_p `nu A_¡ smph_p¡ iy„ k„b„^ li¡ ? 
4. AÞ_ kp„L$m A_¡ AÞ_ Åmdp„ iy„ afL$ R>¡ ?

4. `ep®hfZue ìehõ\p`_

Ø `qfk„õ\p (`y_fphgp¡L$_)   Ø `ep®hfZ A_¡ `qfk„õ\p k„b„^ 
Ø `ep®hfZ k„h^®_    Ø `ep®hfZ k„h^®_ A_¡ S>¥hrhrh^sp
Ø S>¥hrhrh^sp_p k„h¡v$_nd n¡Óp¡

rhQpf L$fp¡ A_¡ L$lp¡.

epv$ L$fp¡.

`qfk„õ\p (`y_fphgp¡L$_)
 S>¥rhL$ A_¡ AS>¥rhL$ OV$L$ s¡d S> s¡d_u `fõ`f kp\¡ 
\su Ap„sfq¾$ep Ap b^y„ dmu_¡ `qfk„õ\p s¥epf \pe R>¡. 
`qfk„õ\pdp„ âÐe¡L$ OV$L$_u c|rdL$p dlÒh_u lp¡e R>¡. 
AÞ_r_rd®rs L$f_pf h_õ`rs D`ep¡Nu lp¡e R>¡. s¡d_¡  
Mp_pfp lfZ, O¡V$p„-bL$fp„, Npe-c¢k, Op¡X$p-KV$ S>¡hp 
ipL$plpfu âpZu dlÒh_p lp¡e R>¡. Ap ipL$plpfu âpZuAp¡_u 
k„¿ep âdpZ\u h^y _ h^hp v¡$_pfp hpO-tkl S>¡hp rl„kL$ 
âpZuAp¡ `Z s¡V$gp„ S> dlÒh_p lp¡e R>¡. r_kN®dp„ Å¡hp 
dmsp„ qL$V$L$p¡, AõhÃR> õ\m¡ Å¡hp dmsp„ Æh-S>„sy, D^C, 
R>pZdp„ dmsp„ L$uX$p `Z Mf¡Mf D`ep¡Nu lp¡e R>¡ L¡$ ? Aphp¡ 
âñ Ap`Z_¡ ¼epf¡L$ \pe R>¡. `f„sy Ap ÆhS>„sy Å¡hpdp„ N„v$p 
gpN¡ sp¡ `Z s¡Ap¡ M|b S> dlÒh_p R>¡. s¡Ap¡ dy¿eÐh¡       
r_kN®_u kpakapC L$f¡ R>¡. 
 A¡V$g¡ L$¡ Ap`Zu ApSy> bpSy> fl¡gp Ap OV$L$p¡_¡ 
L$pfZ¡ S> Ap`Ï„ A[õsÐh R>¡. dpV¡$ Ap`Z¡ b^p„ OV$L$p¡_u 
ep¡Áe L$pmÆ g¡hu Å¡CA¡.

1. rQÓ_p¡ âÐe¡L$ OV$L$ ¼ep âL$pfdp„ Aph¡ R>¡ ? s¡_y„ _pd rQÓ 
kpd¡ gMp¡. 

2. Ap rQÓ_¡ AÞ_Åm_y„ õhê$` dmhp dpV¡$ iy„ AphíeL$ 
R>¡ ? ip dpV¡$ ? 

QQp® L$fp¡.

‘‘जीवो जीवस्य जीवनम ्’’

rhQpf L$fp¡.

 hjp¡£\u S>„Ng_p¡ k|L$p¡ L$Qfp¡, s|V¡$gp TpX$ 
hN¡f¡ s¡d S> Npd `qfkfdp„_p d©s âpZuAp¡_y„ 
rhOV$_ \ey„ _ lp¡s sp¡....

epv$ L$fp¡.
1. AÞ_ kp„L$mdp„_p rhrh^ `p¡jZ õsf ¼ep ? 
2. DÅ® rd_pfp¡ A¡V$g¡ iy„ ? 

4.1  AÞ_ kp„L$mu
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 TpX$ `f dpmp¡ bp„^sy„ `nu Å¡ _ÆL$_p smphdp„_u dpR>gu Mpsy„ lp¡e, sp¡ 
A¡ `nu "TpX$ A_¡ smph' A¡d b„_¡ `qfk„õ\p_p¡ cpN b_¡ R>¡ L¡$ ?rhQpf L$fp¡.

 v$rnZ cpfsdp„ rhrh^ fpÄep¡dp„ dp¡V$p„ âdpZdp„ cps_u M¡su L$fhpdp„ Aph¡ R>¡. Ðep„_p cps_p `pL$ `f 
AÞ_ dpV¡$ dp¡V$p âdpZdp„ susuOp¡X$p Aph¡ R>¡. s¡_u kp\¡ S> Ðep„_p M¡sf_p L$pv$hdp„ susuOp¡X$p_p¡ `p¡sp_p cÿe 
sfuL¡$ D`ep¡N L$fhp dpV¡$ v¡$X$L$p_u k„¿ep `Z dp¡V$p âdpZdp„ lp¡e R>¡ A_¡ `p¡sp_p Ndsp MpÛ v¡$X$L$p_p cnZ 
dpV¡$ Ðep„ kp` `Z lp¡e R>¡. `f„sy, Å¡ A¡L$pA¡L$ Ðep„ v¡$X$L$p_u k„¿ep Ap¡R>u \C sp¡, 

rhQpf L$fp¡.

_uQ¡_p Mpgu Qp¡L$W$p cfp¡ A_¡ `|Z® \e¡gp¡ QpV®$ sdpfp hN®dp„ gNpX$p¡.

1. cps_p `pL$ `f iy„ Akf \i¡ ? 
2. ¼ep cnL$_u k„¿ep h^i¡ A_¡ ¼ep cnL$_u k„¿ep Ap¡R>u \i¡ ? 
3. Ðep„_u `qfk„õ\p `f A¡L„$v$f¡ iy„ `qfZpd \i¡ ?

L$lp¡ Å¡CA¡ !
1. `ep®hfZ A¡V$g¡ iy„ ? 
2. `ep®hfZdp„ i¡_p¡ i¡_p¡ kdph¡i \pe R>¡ ?

A`|Z® QpV®$ `|Z® L$fp¡. 

AS>¥rhL$ OV$L$

lpeX²$p¡S>_, Ap¸[¼kS>_, 
_peV²$p¡S>_, L¸$[ëiAd, 

gp¡M„X$, kp¡qX$Ad, 
`p¡V¡$riAd

âp¡qV$_, L$pbp£qv$sp¡, 
[õ_Á^ `v$p\®

`qfk„õ\p

lhp, `pZu, bpó`, 
Mr_Å¡, d©v$p A_¡ 

k|e®âL$pi

Ak¢qÖe `v$p\®

cp¥rsL$ OV$L$ õhe„`p¡ju

s©sue cnL$

rhOV$L$âpZuDÐ`pv$L$

`ep®hfZ A_¡ `qfk„õ\p k„b„^ 
 `ep®hfZ A¡ M|b S> ìep`L$ k„op R>¡. Ap`Zu ApSy>bpSy> fl¡gp cp¥rsL$, fpkperZL$ A_¡ S>¥rhL$ OV$L$p¡ 
dmu_¡ `ep®hfZ b_¡ R>¡. V|„$L$dp„ `ep®hfZ A¡V$g¡ Apk`pk_u `qf[õ\rs. S>¡dp„ A_¡L$ kÆh, r_Æ®h, _¥krN®L$ 
A_¡ dp_hr_rd®s OV$L$p¡_p¡ kdph¡i \pe R>¡. `ep®hfZ_p dy¿eÐh¡ b¡ âL$pf R>¡. A¡L$ _¥krN®L$ A\hp âpL©$rsL$ 
`ep®hfZ A_¡ buÅ¡ âL$pf A¡V$g¡ dp_hr_rd®s `ep®hfZ.
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 _¥krN®L$ `ep®hfZdp„ lhp, hpsphfZ, S>m, c|rd, kÆh hN¡f¡_p¡ kdph¡i \pe R>¡. S>¡dp„_p S>¥rhL$ A_¡ 
AS>¥rhL$ OV$L$p¡dp„ kss Ap„sfq¾$ep \su lp¡e R>¡. s¡d_p¡ `fõ`f k„b„^ M|b S> dlÒh`|Z® lp¡e R>¡. dp_hr_rd®s 
`ep®hfZ_p¡ `Z _¥krN®L$ `ep®hfZ `f âÐen A\hp AâÐen âcph `X$sp¡ S> lp¡e R>¡. `ep®hfZdp„ b¡ âdyM 
OV$L$p¡_p¡ kdph¡i \pe R>¡. 1. S>¥rhL$ OV$L$  2. AS>¥rhL$ OV$L$. `ep®hfZ_p S>¥rhL$ A_¡ AS>¥rhL$ OV$L$p¡ hÃQ¡_p 
Ap„sfk„b„^_p¡ Aæepk L$f_pfp ipõÓ_¡ "`pqf[õ\rsL$u' (Ecology) L$l¡hpe R>¡. `pqf[õ\rsL$u_p¡ Aæepk L$fhp 
dpV¡$ S>¡ d|mc|s L$pep®ÐdL$ A¡L$d h`fpe R>¡ s¡_¡ `qfk„õ\p (Ecosystem) L$l¡ R>¡. 
 `ep®hfZdp„ A_¡L$ `qfk„õ\p_p¡ kdph¡i \pe R>¡. L¡$V$guL$ `qfk„õ\p_p¡ Aæepk Ap`Z¡ `pR>gp ^p¡fZdp„ L$ep£ 
S> R>¡. Apd Å¡hp S>CA¡ sp¡ `pZu_y„ A¡L$pv$ _p_y„ Mpbp¡rQey„ `Z A¡L$ `qfk„õ\p S> R>¡, sp¡ Ap`Zu `©Õhu A¡ kp¥\u 
dp¡V$u ̀ qfk„õ\p R>¡. V|„$L$dp„, A¡L$ r_ròs cp¥Np¡rgL$ n¡Ódp„ ìepàs âv¡$i ̀ f_p S>¥rhL$ A_¡ AS>¥rhL$ OV$L$, s¡dS> s¡d_u 
hÃQ¡_u Ap„sfq¾$ep, Ap b^p c¡Np dmu_¡ `qfk„õ\p b_¡ R>¡.

L$lp¡ Å¡CA¡ !

""v$f¡L$_u S>ê$qfeps `|Z® 

L$fhp `©Õhu kd\® R>¡ 

`Z L$p¡C_u `Z gpgQ 

`|Z® L$fhp dpV¡$ _l].'' 

- dlpÐdp Np„^u

 `ep®hfZdp„_p S>mQ¾$, rhrh^ hpey Q¾$p¡ S>¡d L¡$, L$pb®_Q¾$, _peV²$p¡S>_ Q¾$, Ap¡[¼kS>_ Q¾$ S>¡hp _¥krN®L$ 

Q¾$p¡ Arhfs Qpgy fl¡ sp¡ `ep®hfZ_y„ k„syg_ S>mhpC fl¡ R>¡. `qfk„õ\pdp„_u rhrh^ AÞ_ kp„L$m_¡ L$pfZ¡ `Z 

`ep®hfZ_y„ k„syg_ L$ped fl¡ R>¡. 

 r_kN®_p A[õsÐh rkhpe dp_h_y„ A[õsÐh `Z Ai¼e R>¡. s¡\u _¥krN®L$ `ep®hfZ_y„ k„syg_ _ bNpX$sp„, 

s¡_y„ S>s_ L$fhy„ s¡ dp_h_y„ â\d L$s®ìe R>¡. A¡d L$l¡hpe R>¡ L¡$, Ap`Zp `|h®Å¡ `pk¡\u Ap `©Õhu Ap`Z_¡         

hpfkpdp„ dm¡gu _\u `f„sy Ap`Z_¡ s¡ Aph_pfu `¡Y$u `pk¡\u DR>u_u dmu R>¡. A¡V$g¡ S> Ap`Z¡ Ap`Zp dpV¡$ 

A_¡ Aph_pfu `¡Y$u dpV¡$ s¡_¡ ep¡Áe fus¡ kpQhhp_u R>¡ s¡ Ap`Z¡ ¼epf¡e `Z c|ghy„ _ Å¡CA¡. 

`ep®hfZ k„h^®_ (Environmental conservation)

epv$ L$fp¡. `ep®hfZdp„ ¼ep ¼ep Q¾$p¡ lp¡e R>¡ ? s¡d_y„ iy„ dlÒh R>¡?

1. `ep®hfZ `f ¼ep ¼ep OV$L$p¡ `qfZpd L$f¡ R>¡ ? L¡$hu fus¡ ? 

2. `ep®hfZdp„ cnL$_u k„¿ep kss h^su S>i¡ sp¡ iy„ \i¡ ? 

3. _v$u qL$_pf¡ dp¡V$p dp¡V$p L$pfMp_p Dcp L$fhpdp„ Aph¡ sp¡ _v$u `qfk„õ\p `f s¡_y„ iy„ 

`qfZpd \i¡ ? 

r_funZ L$fp¡ A_¡ dprlsu gMp¡.
sdpfu Apk`pk_p `ep®hfZ_y„ r_funZ L$fp¡. _uQ¡ Ap`¡g A`|Z® 
L$p¡óV$L$ `|Z® L$fp¡. 

`ep®hfZ `f `qfZpd L$fsp OV$L$p¡

_¥krN®L$ OV$L dp_hr_rd®s OV$L$

^fsu L„$`, ........................
...................................

h©n L$p`Zu$, ........................
.....................................

 `ep®hfZdp„ fl¡gp L¡$V$gpL$ _¥krN®L$ OV$L$ A_¡ L¡$V$gpL$ dp_hr_rd®s v|$rjs OV$L$ Äepf¡ `ep®hfZ_¡ lpr_ 

`lp¢QpX¡$ R>¡, Ðepf¡ `ep®hfZdp„ kdprhóV$ A_¡L$ OV$L$p¡dp„ Ak„syg_ r_dp®Z \pe R>¡ A_¡ s¡_y„ `qfZpd s¡ OV$L$p¡_p 

S>, dy¿eÐh¡ S>¥rhL$ OV$L$p¡_p A[õsÐh `f \pe R>¡. 
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 ApS>¡ `©Õhu `f A_¡L$ _¥krN®L$ A_¡ dp_hr_rd®s OV$L$p¡_p `qfZpd ê$`¡ dp¡V$p cpN_u `ep®hfZue kdõep 
r_dp®Z \C R>¡. `ep®hfZue âvy$jZ A¡ s¡dp„_u A¡L$ âdyM kdõep R>¡. kpdpÞe fus¡ L$p¡C`Z hõsy A\hp 
`v$p\®_y„ vy$rjsuL$fZ A¡V$g¡ s¡_y„ âvy$jZ. `ep®hfZue âvy$jZ A¡V$g¡ _¥krN®L$ OV$_p A\hp dp_h_p L$pep£_¡ L$pfZ¡           
Apk`pk_p `ep®hfZdp„ \e¡g A_phíeL$ A_¡ AõhuL$pe® a¡fapf A¡V$g¡ L¡$ lhp, `pZu, S>du_ hN¡f¡_p cp¥rsL$, 
fpkperZL$ A_¡ S>¥rhL$ NyZ^d®dp„ dp_h s\p AÞe kÆhp¡ dpV¡$ OpsL$ `|fhpf \pe A¡hp âÐen L¡$ AâÐen 
a¡fapf \hp. dp_hu gp¡L$k„¿ep_p¡ rhõap¡V$, TX$`\u \sy„ Ap¥Ûp¡rNL$uL$fZ, _¥kqN®L$ k„kp^_p¡_p¡ r_b¯^ h¡`pf, h_ 
L$p`Zu, Ar_ep¡rS>s il¡fuL$fZ hN¡f¡_¡ L$pfZ¡ `ep®hfZue âvy$jZ \pe R>¡.

epv$ L$fp¡.
1. âvy$jZ_p âL$pf ¼ep ? 
2. _¥krN®L$ âvy$jZ A_¡ dp_h r_rd®s âvy$jZ A¡V$g¡ iy„ ? 

 âvy$jZ A¡ M|b ìep`L$ k„L$ë`_p R>¡. 
Ap`Z_¡ lhp, ̀ pZu, Ýhr_, qL$fZp¡Ðkpfu 
c|rd, Ap¥[óZL$, âL$pi, àgp[õV$L$, âvy$jZ 
S>¡hp rhrh^ âL$pf_p âvy$jZ Å¡hp dm¡ 
R>¡. Ap b^p_y„ rh`fus `qfZpd b^p 
kÆhp¡ A_¡ s¡d_p A[õsÐh `f \pe R>¡. 
dpV¡$ S> Ap b^p_y„ rh`qfs `qfZpd b^p 
kÆhp¡ A_¡ s¡d_p A[õsÐh `f \pe R>¡. 
dpV¡$ S> ApS>¡ `ep®hfZ k„h^®__u 
AphíeL$sp r_dp®Z \C R>¡.

4.2  qv$ëgudp„ ^yçdk A_¡ âvy$jZ : A¡L$ kdõep

L$p¡óV$L$ `|Z® L$fp¡. 
 lhp âvy$jZ, S>m âvy$jZ A_¡ d©v$p âvy$jZ_p¡ krhõspf Aæepk 
Ap`Z¡ `pR>gp ^p¡fZdp„ ¼ep£ R>¡. s¡_p Ap^pf¡ _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡.

lhp âvy$jZ S>m âvy$jZ  c| âvy$jZ

OV$L$ hpeyê$` OV$L$ : CO2, CO,    
lpeX²$p¡L$pb®Þk, këaf A_¡             
_peV²$p¡S>__p Ap¡¼kpCX$k, 
lpeX²$p¡S>_ këapCX$$ hN¡f¡.
O_ê$` OV$L$p¡ : ^|m_p fS>L$Z,  
fpM, L$pb®_, kuky„,  
A¡kb¡õV$p¡k, hN¡f¡. 

öp¡s Ap¥Ûp¡rNL$ âvy$$jL$p¡, OfNÕ\y 
âvy$$jL$p¡, N„vy$ `pZu, L$pfMp_p- 
dp„\u R>p¡X$hpdp„ Aphsp 
fkpeZp¡, M¡su dpV¡$ hp`fhpdp„ 
Aphsp S>„sy_piL$p¡ hN¡f¡. 

`qfZpd S>du__y„ âvy$rjs \hy„, 
h_õ`rs_p¡/`pL$_p¡ rhL$pk    
Ahfp¡^php¡, `p¡jL$ Öìep¡_y„ 
âdpZ Ap¡Ry>„ \hy„, hN¡f¡. 

D`pe- 
ep¡S>_p
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iy„ sd¡ ÅZp¡ R>p¡ ? 

qL$fZp¡Ðkpfu âvy$jZ : qL$fZp¡Ðkpfu âvy$jZ _¥krN®L$ A_¡ dp_hr_rd®s A¡d b„_¡ âL$pf_y„ lp¡C iL¡$ R>¡.          
qL$fZp¡Ðkpf_¡ L$pfZ¡ dy¼s \e¡gp AëV²$p hpep¡g¡V$ qL$fZp¡, CÞäp f¡X$ qL$fZp¡ _¥krN®L$ qL$fZp¡Ðkpfdp„ Aph¡ R>¡. Äepf¡ 
A¡L$k f¡, AÏcÌ$udp„\u \sp¡ qL$fZp¡Ðkpf dp_hr_rd®s qL$fZp¡Ðkpfdp„ Aph¡ R>¡. AÐepf ky^udp„ rhðdp„          
Q¡_p£rbg, thX¹$õL¡$g A_¡ \°u dpCg Apeg¡ÞX$ S>¡hu dp¡V$u vy$O®V$_p \B R>¡. Ap vy$O®V$_p_¡ L$pfZ¡ lÅfp¡ ìe[¼s gp„bp 
kde ky^u âcprhs \ep lsp. qL$fZp¡Ðkpfu âvy$jZ_p L¡$V$gpL$ `qfZpd _uQ¡ âdpZ¡ R>¡. 
1. X-ray _p DÃQ âpfZ_¡ L$pfZ¡ L¡$ÞkfL$pfL$ Aëkf r_dp®Z \pe R>¡. 
2. ifuf_u `¡iu_p¡ _pi \pe R>¡. 
3. S>_u_ue a¡fapf \pe R>¡. 
4. ×[óV$`f lpr_L$pfL$ `qfZpd \pe R>¡. 

dNS> Qgphp¡. âvy$jZ r_e„ÓZ dlÒh_y„ R>¡, A¡hy„ ip dpV¡$ L$l¡hpe R>¡ ?

`ep®hfZ k„h^®__u S>ê$qfeps
(Need of environmental conservation)

जैवववववधता 
विकववण्ासाठी

Crslpkdp„ X$p¡qL$e„y L$fsp
 k„ye¼s fpóV²$ k„NW$_ (UNO)_u 1972dp„ 
õV$p¡L$lp¡ddp„ cfpe¡g dp_hu `ep®hfZ          
rhjeL$ `qfjv$dp„ `l¡guS>hpf `ep®hfZ    
rhjeL$ kdõepAp¡ `f QQp® L$fhpdp„ Aphu. 
A_¡ "ey_peV¡$X$ _¡iÞk A¡Þìlp¡e_®d¢V$ âp¡N°pd' 
(UNEP)_u õ\p`_p L$fhpdp„ Aphu. Ðepf 
`R>u_p kdedp„ cpfsdp„ Qp¡\u `„Qhprj®L$ 
ep¡S>_pdp„ `ep®hfZue âñp¡ `f QQp® L$fhpdp„ 
Aphu A_¡ `ep®hfZ kyk|ÓuL$fZ krdrs_p 
dpÝed\u õhs„Ó `Z¡ `ep®hfZ rhcpN_u   
õ\p`_p L$fhpdp„ Aphu. 1985 \u `ep®hfZ 
A_¡ h_ d„Ópge `ep®hfZ A_¡ h_rhjeL$ 
L$pe®¾$dp¡_y„ r_ep¡S>_, âhs®_ A_¡ ÅN©rs_y„ L$pe® 
L$f¡ R>¡. 

 kpdpÞe dpZkp¡_¡ `ep®hfZ k„h ®̂_ k„b„̂ u L$pev$p_u 
dprlsu lp¡su _\u. ̀ ep®hfZ k„h ®̂_dp„ gp¡L$p¡_p¡ dp¡V$p âdpZdp„ 
klcpN AphíeL$ R>¡. ̀ ep®hfZ k„fnZ-k„h ®̂_ A¡L$ âcphL$ 
gp¡L$ Qmhm b_i¡ sp¡ S> `ep®hfZue kdõep_p¡ DL¡$g dmu 
iL$i¡. A¡ dpV¡$ _p_u Jdf\u S> bpmL$p¡dp„ `ep®hfZ rhjeL$ 
dprlsu, â¡d, kL$pfpÐdL$ ×[óV$L$p¡Z S>¡hp d|ëep¡ fp¡̀ hp Å¡CA¡, 
sp¡ S> Aph_pfu ¡̀Y$u `ep®hfZ_y„  k„fnZ A_¡ k„h ®̂_ L$f_pfu 
\i¡ A¡V$g¡ L¡$ Ap b ŷ„ kpÝe L$fhp dpV¡$ rinZ_p dpÝed\u 
S>_ÅN©rs L$fhu dlÒh |̀Z® R>¡. 
 ApS>¡ rhð_p sdpd rhL$rks, rhL$pkiug A_¡         
ArhL$rks v¡$ip¡A¡ `ep®hfZ_p fnZ_u S>hpbv$pfu õhuL$pfu 
R>¡. s¡ qv$ipdp„ s¡d_p âeÐ_p¡ Qpgy R>¡. Ap v¡$ip¡A¡ `ep®hfZ 
fnZ dpV¡$ `p¡sp_p ^p¡fZp¡ r_ròs L$ep® R>¡ A_¡ s¡ dpV¡$ 
AphíeL$ L$pev$pAp¡ `Z L$ep® R>¡. 

A`|Z® QpV®$ `|Z® L$fp¡. 

_¥krN®L$, dp_h- 
r_rd®s kdõep_p 

r_fpL$fZ dpV¡$ 

_¥krN®L$ k„syg_ 
Åmhhp dpV¡$ 

`ep®hfZ 
k„h^®__u 

AphíeL$sp

 ApS>¡ b^u S>ÁepA¡ \su           
`ep®hfZ_u lpr_ Ap`Z¡ Å¡CA¡ R>uA¡. 
`ep®hfZ_p dlÒh_p Ap^pf¡ bpSy>_p¡ 
A |̀Z® QpV®$ |̀Z® L$fp¡.
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`ep®hfZ k„h^®_ : Ap`Zu kpdprS>L$ S>hpbv$pfu 

 `ep®hfZ A_¡ dp_h_p¡ k„b„^ dp_h_u DÐ`rÑ \C Ðepf\u S> R>¡. `©Õhu_p r_dp®Z `R>u gp„bp kde bpv$ 

dpZk_u DÐ`rÑ \C. `p¡sp_u by[Ý^dÑp, õdfZi[¼s, L$ë`_pi[¼s S>¡hp NyZp¡_p Ap^pf¡ AÞe kÆhp¡_u 

syg_pdp„ dpZk¡ `©Õhu `f `p¡sp_y„ õ\p_ dlÒh`|Z® b_pìey„ R>¡. `p¡sp_p NyZp¡_p Ap^pf¡ s¡Z¡ r_kN® `f âcyÐh 

õ\pàey„ R>¡. r_kN£ dp_h_¡ Sy>v$uSy>v$u kp^_k„`rÑ Ap`u, s¡_p¡ dp_h¡ `|f¡`|fp¡ D`ep¡N L$ep£. kyMu-kd©Ý^ Æh_ 

Æhhp_u O¡gR>pdp„ s¡ r_kN® `pk¡\u S>¡V$gy„ g¡hpe s¡V$gy„ g¡sp¡ S> füp¡ A_¡ `p¡sp_u âNrs-rhL$pk âq¾$epdp„ 

_¥krN®L$ `ep®hfZ_u lpr_ \hp_u iê$Aps \C. s¡dp„\u S> `ep®hfZue kdõep h^su NC. dpV¡$ S> ApS>¡     

`ep®hfZ k„syg_dp„ dp_h_u c|rdL$p dlÒh_u R>¡. `ep®hfZ_y„ k„syg_ bNpX$hp_y„ L$pe® Å¡ dpZk¡ L$e¯y R>¡ sp¡ s¡_y„ 

fnZ A_¡ k„h^®_ L$fhp_y„ L$pd `Z s¡ S> L$fu iL¡$ R>¡. OZu hpf kpdpÞe gp¡L$p¡_¡ A¡ ÅZ S> lp¡su _\u L¡$ Ap`Z¡ 

S>¡ L$pe® L$fu füp R>uA¡ s¡ `ep®hfZ dpV¡$ OpsL$ R>¡. Äepf¡ L¡$V$gpL$ L$pep£ Ap`Z¡ AÅZsp„ S> L$fsp„ lp¡CA¡ R>uA¡. 

`s„rNep `ep®hfZ k„syg_ dpV¡$ iy„ L$pd L$f¡ R>¡ ? ip¡^p¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 

`ep®hfZ k„h^®_ k„b„r^s r_dp®Z L$fpe¡gp L$pev$p

h_ k„h^®_ L$pev$p¡ - 1980 : 

 Ap L$pev$p Üpfp h_k„fnZ dpV¡$, h_ dpV¡$ 
Apfrns S>Áep buÅ L$p¡C`Z L$pe® dpV¡$ _      
hp`fhp_u d_pC L$fhpdp„ Aphu R>¡. v$p.s. L¡$ÞÖ 
kfL$pf_u `fhp_Nu gC_¡ S> MpZL$pd L$fhy„ b„^_
L$pfL$ R>¡. Ap L$pev$p_p¡ c„N L$f_pf_¡ Ny_¡Npf dp_u 
s¡ ìe[¼s_¡ 15 qv$hk L$pfphpk_u rinp Ap`hp_u 
Å¡NhpC L$fhpdp„ Aphu R>¡. 

`ep®hfZ k„fnZ L$pev$p¡, 1986 :

 âvy$jZ `f r_e„ÓZ d|L$hy„, `ep®hfZ_¡ lpr_ 
`lp¢QpX$_pf ìe[¼s A\hp k„õ\p `f L$pe®hplu 
L$fhu. Ap DØ¡i\u Ap L$pev$p¡ s¥epf L$ep£ R>¡. Ap 
L$pev$p A_ykpf L$p¡C`Z DÛp¡N, L$pfMp_p A\hp 
ìe[¼s_¡ r_^p®qfs dp`v„$X$ L$fsp h^y âvy$jL$p¡      
hpsphfZdp„ R>p¡X$hp_p¡ Ar^L$pf _\u. Ap       
L$pev$p_p r_edp¡_y„ A_¡ L$gdp¡_y„ Dëg„O_ L$f_pf 
ìe[¼s_¡ `p„Q hj® ky^u_p¡ L$pfphpk A\hp A¡L$ 
gpM ê$r`ep ky^u_p Apr\®L$ v„$X$_u rinp L$fhp_u 
Å¡NhpC R>¡. `ep®hfZ rhjeL$ L$pev$p_p¡ âcphu 
fus¡ Adg L$fhp dpV¡$ C.k.2010 dp„ fpóV²$ue lqfs 
Þepepr^L$fZ_u õ\p`_p L$fhpdp„ Aphu R>¡. 

 rQ`L$p¡ Ap„v$p¡g__u dprlsu d¡mhp¡ A_¡ 
ApS>_u `qf[õ\rsdp„ s¡_y„ iy„ dlÒh R>¡, A¡ rhi¡ b¡ 
S|>\ `pX$u_¡ hN®dp„ QQp® L$fp¡.

QQp® L$fp¡.

BÞV$f_¡V$ dpfp¡ rdÓ

1. Ýhr_ âvy$jZ (r_ed_ A_¡ r_e„ÓZ) r_ed 2000 
2. S>¥h h¥Û$L$ue L$Qfp¡ (ìehõ\p`_ A_¡ r_ed_) 
 r_ed 1998
3. C-L$Qfp¡ (ìehõ\p`_ A_¡ r_ed_) r_ed 2011

Ýep_dp„ fpMp¡. 

hÞeÆh k„fnZ L$pev$p¡, 1972 A_ykpf, 
L$gd 49 (A) A_ykpf vy$g®c A\hp Ap¡R>u k„¿ep 
^fphsp âpZuAp¡_p ìep`pf `f `|Z®s: ârsb„^ 
d|L$hpdp„ Apìep¡ R>¡. 
L$gd 49 (b) A_ykpf hÞeâpZuAp¡_u R>pgdp„\u 
A\hp Ahehp¡dp„\u b_ph¡gu hõsyAp¡_p h`fpi 
`f ârsb„^ d|L$hpdp„ Apìep¡ R>¡. 
L$gd 49 (L$) A_ykpf Å¡ L$p¡C h¡`pfu `pk¡ vy$g®c 
hÞe âpZuAp¡dp„\u b_su hõsy_p¡ k„N°l lp¡e sp¡ 
s¡_¡ sfs S> Ål¡f L$fhp¡ b„^_L$pfL$ R>¡. 
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A¡L$ _p_p dpZk_u dp¡V$u hps
 Apkpd fpÄedp„ B.k.1963dp„ Apqv$hpku cV$L$su S>dpsudp„ S>Þd¡gp 
Åv$h dp¡gpC `ep„N 16 hj®_u Jdf\u S> S>„Ng L$pdNpf sfuL¡$ L$pe® L$fsp¡ 
lsp¡. Npd `pk¡\u hl¡su b°û`yÓp _v$udp„ dlp`|f Aphsp Ðep„_p Ak„¿e 
kp` d©Ðey_p dyMdp„ `X$ép lsp. S>¡_p D`pe sfuL¡$ â\d bp„by_p dpÓ 20 
fp¡` hphhpdp„ Apìep. C.k. 1979dp„ kpdprS>L$ h_uL$fZ rhcpN¡ s¡ cpNdp„ 
200 l¡¼V$f S>du_ `f h_uL$fZ_p¡ âL$ë` iê$ L$ep£ lsp¡. s¡_u k„cpm fpM_pf 
AÞe L$pdv$pfp¡ kp\¡ "dp¡gpC' `Z lsp. Ap ep¡S>_p b„^ \ep `R>u `Z      
dp¡gpC_y„ L$pe® Arhfs Qpgy fü„y„. TpX$ hphhp A_¡ s¡_u k„cpm fpMhp_y„ L$pd 
r_f„sf Qpgy fl¡hp_y„ `qfZpd A¡ Apìey„ L¡$ S>¡ `qfkfdp„ A¡L$ `Z h©n _ lp¡sy„ 

s¡ õ\m¡ Ap dpZk¡ Apif¡ 1360 A¡L$f_y„ S>„Ng s¥epf L$e¯y. 

`ep®hfZ k„h^®_ A_¡ S>¥hrhrh^sp (Environmental conservation and Bio-diversity)
 `ep®hfZue âv$y$jZ_y„ kp¥\u OpsL$ `qfZpd kÆhp¡ `f \pe R>¡. sdpfp `qfkfdp„ Ap_p L¡$V$gpL$ Dv$plfZp¡ sd¡ 
Å¡ep R>¡ L¡$ ? Ap`Zu kÆhk©[óV$ rhrh^sp\u cf¡gu R>¡. S>¡dp„ A_¡L$ âL$pf_p h_õ`rs, âpZu A[õsÐhdp„ lsp„. 
ApS>¡ Ap`Z¡ Å¡CA¡ R>uA¡ L¡$ S|>_u `¡Y$u `pk¡\u S>¡ rhrióV$ âpZu A_¡ h_õ`rs rhi¡ kp„cmuA¡ R>uA¡ s¡ Ap`Z_¡ 
Å¡hp dmsp _\u. A¡_p dpV¡$ L$p¡Z S>hpbv$pf R>¡ ? 
 r_kN®dp„ dmsp A¡L$ S> Års_p kÆhp¡dp„ Ap_yh„riL$ saphs, kÆhp¡_u Års_p A_¡L$ âL$pf A_¡ rhrh^ 
âL$pf_u `qfk„õ\p Ap b^p_¡ L$pfZ¡ s¡ cpN_p r_kN®dp„ S>¡ kÆhk©[óV$_u kd©[Ý^ Å¡hp dm¡ R>¡ s¡ _¡ S>¥hrhrh^sp 
L$l¡hpdp„ Aph¡ R>¡. S>¥hrhrh^sp ÓZ õsf `f Å¡hp dm¡ R>¡. 
Ap_yh„riL$ rhrh^sp (Genetic Diversity)
 A¡L$ S> Års_p kÆhp¡dp„ Å¡hp dmsu rhrh^sp A¡V$g¡ Ap_yh„riL$ rhrh^sp v$p.s. âÐe¡L$ d_yóe buÅ d_yóe 
L$fsp„ Sy>v$p¡ lp¡e R>¡. `y_fyÐ`pv$_ âq¾$epdp„ klcpNu \_pf kÆhp¡dp„_y„ Ap A_yhp„riL$ h¥rhÝe Ap¡Ry>„ \pe sp¡ ^ud¡ 
^ud¡ s¡ Års gyàs \hp_y„ Å¡Md r_dp®Z \pe R>¡. 
âÅrs_u rhrh^sp (Species Diversity) 
 r_kN®dp„ kÆhp¡_u Ak„¿e âÅrs dmu Aph¡ R>¡. s¡_¡ S> âÅrs_u rhrh^sp L$l¡hpe R>¡. âÅrs_u        
rhrh^spdp„ h_õ`rs, âpZu A_¡ k|ÿd Æhp¡_p rhrh^ âL$pfp¡_p¡ kdph¡i \pe R>¡.
`qfk„õ\p_u rhrh^sp (Ecosytem Diversity)
 âÐe¡L$ âv¡$idp„ A_¡L$ `qfk„õ\p lp¡e R>¡. A¡L$pv$ âv¡$i_p âpZu A_¡ h_õ`rs, s¡d_p r_hpk A_¡ `ep®hfZ_p¡ 
saphs Ap b^p\u ̀ qfk„õ\p_y„ r_dp®Z \pe R>¡. âÐe¡L$ ̀ qfk„õ\p_p âpZu, h_õ`rs, k|ÿdÆh A_¡ AS>¥rhL$ OV$L$ 
Sy>v$p Sy>v$p lp¡e R>¡. A\p®s _¥krN®L$ A_¡ dp_hr_rd®s A¡hu b¡ õhs„Ó `qfk„õ\p lp¡e R>¡. 

 v$f¡L$ kÆh k©[óV$_p L$ëepZ dpV¡$ dp_h_u `ep®hfZ âÐe¡ kL$pfpÐdL$ c|rdL$p lp¡hu S>ê$fu R>¡. s¡dp„ _uQ¡_u 
c|rdL$p dlÒh_u R>¡. k„fnL$, k„OV$L$, dpN®v$i®L$, h©nrdÓ Apdp„\u sd_¡ L$C c|rdL$p õhuL$pfhu Ndi¡ A_¡ s¡_p 
dpV¡$ sd¡ ¼ep âeÐ_p¡ L$fip¡ s¡_y„ hZ®_ L$fp¡.

 ApS>¡ Apkpddp„ "Å¡flpV$'_p L$p¡L$ugpdyMdp„ Aph¡gy„ Ap S>„Ng "dp¡gpC'_p 30 hj®_p A\pN âeÐ_\u 
r_dp®Z \ey„ R>¡. Ap Asyg_ue L$pe® dpV¡$ s¡d_¡ cpfs kfL$pf¡ "`Úîu' `yfõL$pf\u kÞdpr_s L$ep® R>¡. ApS>¡ Ap 
S>„Ng  "dp¡gpC S>„Ng' sfuL¡$ Ap¡mMpe R>¡. A_¡L$ dpZkp¡ dmu_¡ ApMy„ S>„Ng _óV$ L$f¡ R>¡, `Z Å¡ dpÓ A¡L$ 

dpZk ^pf¡ sp¡ ApMy„ S>„Ng r_dp®Z L$fu iL¡$ R>¡. 
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S>¥hrhrh^sp_y„ k„h^®_ L$C fus¡ L$fu iL$pe ?
1. vy$g®c Års_p kÆhp¡_y„ k„fnZ L$fhy„. 
2. fpóV²$ue DÛp_p¡ A_¡ AcepfÎep¡_y„ r_dp®Z L$fhy„. 
3. L¡$V$gpL$ n¡Óp¡_¡ "Apfrns S>¥hrhcpN'Op¡rjs L$fhp. 
4. rhrióV$ âÅrs_p k„h^®_ dpV¡$ Mpk âL$ë` iê$ L$fhp. 
5. âpZu A_¡ h_õ`rs_y„ k„h^®_ L$fhy„.
6. L$pev$p_y„ `pg_ L$fhy„. 
7. `pf„`pqfL$ op__u _p¢^ fpMhu. 

 _uQ¡ L¡$V$gpL$ rQŒ k„L¡$s Ap`hpdp„ Apìep R>¡. ̀ ep®hfZ k„h ®̂__p k„v$c®dp„ 

Ap rQŒp¡_p¡ A\® ip¡̂ p¡ A_¡ buÅAp¡_¡ `Z S>Zphp¡. Aphp buÅ rQŒp¡_u epv$u 

s¥epf L$fp¡.

v¡$hfpC (Sacred grove) 
    v¡$hp¡_y„ _pd ^fphsy„ A_¡ `rhÓ d_ps„y„ h_ A¡V$g¡       
"v¡$hfpC'. Ap `f„̀ fp\u kfL$pf_p h_Mpsp Üpfp         
k„cpmpsy„ S>„Ng _l] `Z kdpS> Üpfp k„cpmpsy„ 
"AcepfÎe' S> R>¡. v¡$hp¡_y„ _pd lp¡hp\u Ap S>„Ng_¡ A¡L$ 
âL$pf_y„ kyfnp L$hQ dýey„ R>¡. dpÓ cpfs_p `ròd OpV$dp„ 
S> _l] ̀ Z k„̀ |Z® cpfsdp„ Aphp NuQ S>„Ng Å¡hp dm¡ R>¡. 
 cpfsdp„ Aphp 13,000 L$fsp„ h^y v¡$hfpCAp¡ 
_p¢^hpdp„ Apìep R>¡. dlpfpóV²$dp„ Aphu v¡$hfpC ¼ep„ 

Aph¡gu R>¡ ? s¡ õ\mp¡_u epv$u L$fp¡ A_¡ rinL$ kp\¡ s¡_u dygpL$ps gp¡.

4.3  v¡$hfpC

epv$u L$fp¡ A_¡ QQp® L$fp¡.

sd_¡ Mbf 
lp¡e s¡hp rQŒp¡ 
Al] Qp¢V$pX$p¡.

 Ap`Z¡ Ap âL$fZdp„ AÐepf ky^u `ep®hfZ k„h^®_ A_¡ k„fnZ k„v$c®_p L$pev$p A_¡ r_edp¡ iy„ R>¡ s¡_p¡ 
Aæepk L$ep£. kdpS>dp„ õhe„â¡fZp\u A_¡L$ gp¡L$p¡ A¡L$rÓs \B_¡ `Z Ap L$pep£ L$f¡ R>¡. fpÄe, fpóV²$ue s¡d S>     
Ap„sffpóV²$ue õsf¡ A_¡L$ dp¡V$u k„õ\pAp¡ Ap_p dpV¡$ L$pd L$fu flu R>¡. 

 "N°u_ `uk' `ep®hfZ dpV¡$ L$pe® L$f_pfu rhð_u kp¥\u dp¡V$u k„õ\p R>¡. 26 v¡$ip¡_u 25 gpM L$fsp„ `Z 
h^y ìe[¼sAp¡ s¡_u kæe R>¡. Ap k„õ\p_p L$pe® rhi¡ dprlsu d¡mhp¡. 

õhe„k¡hu k„õ\p
1. bp¡çb¡ _¡Qfg rlõV$fu kp¡kpeV$u, dy„bB. 
2. ku `u Apf A¡Þìlpe_®d¢V$ N°y`, Þey Q¡Þ_C. 
3. Np„^u `uk apDÞX¡$i_ A¡Þìlpe_®d¢V$ k¡g, qv$ëgu 
4. rQ`L$p¡ k¢V$f, s¡lfu NY$hpg. 
5. k¢V$f ap¡f A¡Þìlpe_®d¢V$ A¡ÄeyL¡$i_, Adv$phpv$.
6. L¡$fm ipõÓ kprlÐe `qfjv$, rÓh¡ÞÖd. 
7. cpfsue A¡N°p¡ CÞX$õV²$uT apDÞX¡$i_, `yZ¡. 
8. rh¾$d kpfpcpC L$çeyr_V$u kpeÞk k¡ÞV$f, 
 Adv$phpv$. 

Ap„sffpóV²$ue õsf¡ L$pe®fs `ep®hfZue k„õ\p
1. r_kN® A_¡ _¥krN®L$ kp^_p¡_u Ap„sffpóV²$ue 

k„h^®_ k„õ\p (IUCN) dy¿epge - Ág¢X$     
([õhÐTfg¡ÞX$).

2. HV$fNìl_®d¢V$g `¡_g Ap¡_ ¼gped¡V$ Q¡ÞS> 
(IPCC)  dy¿epge - rS>_uhp. 

3. k„ey¼s fpóV²$k„O `ep®hfZ L$pe®¾$d (UNEP)
dy¿epge - _¥fp¡bu (L¡$r_ep).

4. hX®$ hpCëX$ gpCa a„X$ (WWF) - Þe|ep¡L®$.
5. bX®$ gpCa CÞV$f_¡i_g-dy¿epge - L¢$rb°S>.
6. lqfs lhpdp_ r_r^-kp¢ÁX$p¡ (v$rnZ L$p¡qfep).
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S>¥hrhrh^sp_p k„h¡v$_nd n¡Óp¡ (Hotspots of the biodiversity)
 rhðdp„ 34 S>¥hrhrh^sp_p k„h¡v$_nd  n¡Óp¡ _p¢^hpdp„ Apìep R>¡. A¡L$ kde¡ `©Õhu_p 15.7% cpNdp„ Ap 
n¡Ó ìepàs lsy„. Apif¡ 86% k„h¡v$_nd n¡Óp¡ `l¡gp S> _óV$ \C Q|¼ep R>¡. lpgdp„ `©Õhu_p a¼s 2.3% `©óW$cpN 
`f k„h¡v$_nd n¡Óp¡_p AM„X$ Ahi¡jp¡ bpL$u füp R>¡. S>¡dp„ 1,50,000 h_õ`rs_u âÅrsAp¡ kdprhóV$ R>¡. S>¡ Ly$g 
h¥rðL$ õsf_p 50% R>¡. 
 cpfsdp„ âpZuAp¡_u 135 âÅrsAp¡ `¥L$u Apif¡ 85 âÅrsAp¡ Bip_ âv¡$i_p S>„Ngdp„ dmu Aph¡ R>¡. `ròd 
OpV$dp„ 1,500 \u h^y âv¡$ir_óW$ h_õ`rs_u âÅrsAp¡ dmu Aph¡ R>¡. rhð_u Ly$g h_õ`rs âÅrsdp„\u Apif¡ 
50,000 h_õ`rs âÅrs âv¡$ir_óW$$ R>¡. rhðdp„ Ap S>¥hrhrh^sp_p k„h¡v$_nd n¡Óp¡ ¼ep„ Aph¡gp R>¡ s¡ rhi¡ h^y 
dprlsu d¡mhp¡. 

`ep®hfZ k„h^®_dp„ dpfu 
c|rdL$p

V$L$phhy„
D`gå^ kp^_-k„`rÑ_¡ 
V$L$phu fpMhu.

r_e„ÓZ
1. lpr_ fp¡L$hu.
2. lpr_ L$f_pf L$pep£ _ L$fhp.
3. dp_rkL$sp bv$ghu. 

r_dp®Z
1. `ep®hfZdp„ lpr_ `pd¡gp„ 

OV$L$p¡_¡ `y_Æ®hus L$fhp.
2. _hr_dp®Z dpV¡$ âeÐ_   

L$fhp. 

S>s_
1. S>¡ hÝey„ R>¡ s¡_y„ S>s_ 

L$fh„y. 
2. lpr_ `pd¡g bpbsp¡_¡ 

afu\u lpr_ _ \pe s¡hu 
D`pe ep¡S>_p L$fhu. 

3. Aops n¡Óp¡ V$L$phu 
 fpMhp. 

ârsb„^ 
1. k„crhs Å¡Md V$pmhy„
2. _hu L©$rs L$pe®¾$d_y„ Apep¡S>_ L$fhy„. 
3. `ep®hfZ_¡ lpr_ `lp¢QpX$_pf 

OV$L$p¡. 

âkpf
1. rinZ  
2. dpN®v$i®_ 
3. ÅN©rs  
4. A_yL$fZ
5. k„NW$_  
6. âÐen klcpN

rhQpf L$fp¡ A_¡ L$lp¡.
 `ep®hfZ_y„ k„h^®_ L$fhp dpV¡$ rhrh^ õsf¡ âeÐ_ L$fhpdp„ Aph¡ R>¡. Ap 
õsf A_ykpf âeÐ_ L$fhp_u rhrióV$ c|rdL$p _½$u \pe R>¡. _uQ¡ L¡$V$guL$ c|rdL$p 
fS|> L$fu R>¡. sd_¡ s¡dp„\u L$C c|rdL$p cS>hhu Ndi¡ ? ip dpV¡$ ? 

Å¡Mddp„ d|L$pe¡gp v¡$i_p ÓZ hpfkpõ\mp¡ 
 NyS>fps, dlpfpóV²$, Np¡hp, L$Zp®V$L$, sprdg_pXy$ A_¡ L¡$fm Ap `p„Q fpÄep¡dp„ ìep`¡gp¡ `ròd OpV$ MpZ 
DÛp¡N A_¡ _¥krN®L$ hpey_u ip¡^ dpV¡$ Qpgsp L$pd_¡ L$pfZ¡ Å¡Mddp„ d|L$pep¡ R>¡. Ðep„_p A¡riepC tkl A_¡ 
S>„Ngu Npe_p fl¡W$pZ Å¡Mddp„ R>¡. 
 Apkpd_p dp_k AcepfÎe_¡ b„^ A_¡ `pZu_p Ars h`fpi_¡ L$pfZ¡ dyíL¡$gu Dcu \C R>¡. Ðep„_p hpO 
A_¡ A¡L$ tiNX$phpmp N¢X$p kpd¡ Å¡Md Dcy„ \ey„ R>¡. 
 `ròd b„Npmdp„_y„ ky„v$fh_ AcepfÎe hpO dpV¡$ Apfrns fpMhpdp„ Apìey„ R>¡. `Z b„^, h©n L$p`Zu, 
dp¡V$p âdpZdp„ dpR>udpfu A_¡ s¡_p dpV¡$ Mp¡v¡$gp MpX$p_¡ L$pfZ¡ Ðep„_p hpO A_¡ `ep®hfZ kpd¡ dp¡Vy„$ Apìlp_ 
Dcy„ \ey„ R>¡.
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Ýep_dp„ fpMuA¡ - s¡ âdpZ¡ hs}A¡...
1. h©n_pi A¡V$g¡ kh®_pi.
2. fnZ L$fhp `ep®hfZ, Qpgp¡ L$fuA¡ h_uL$fZ.
3. h_îu A¡ S> ^_îu.
4. `ep®hfZ fnZ, A¡ S> d|ëe rinZ.
5. L$pNm_u L$fL$kf A¡V$g¡ h©n L$p`Zu `f r_e„ÓZ.
6. `ep®hfZ fnZ_y„ fpMp¡ Ýep_, sp¡ S> \i¡ dp_h_p¡ rhL$pk.
7. Apfp¡Áe_u Nyê$Qphu, iyÝ^ lhp, iyÝ^ `pZu. 

Ýep_dp„ fpMp¡. 

 ÅNrsL$ hÞeÆh r_r^ 

WWF k„OV$_pA¡ B.k. 2008dp„ 

A¡L$ Al¡hpg âL$pris L$ep£. s¡      

A_ykpf R>¡ëgp 35 hjp£dp„ (1975-

2005) rhð_u gNcN 30%    

âpZuAp¡_u âÅrs _óV$ \C R>¡. Å¡ 

Apd S> Qpgsy„ füy„ sp¡ L$pg¡ iy„ \i¡ ?

Å¡Mddp„ d|L$pe¡gu âÅrs_y„ hN}L$fZ 
1. k„L$V$N°õs âÅrs (Endangered species)
 Ap âÅrs_u k„¿ep M|b Ap¡R>u h^u R>¡, A\hp s¡d_y„ fl¡W$pZ A¡V$gy„ 
k„Ly$rQs \ey„ R>¡, L¡$ Å¡ rhi¡j D`peep¡S>_p  L$fhpdp„ _l] Aph¡ sp¡ _ÆL$_p 
kdedp„ Ap âÅrs gyàs \C iL¡$ R>¡. v$p.s. gpe_-V¡$ëX$ hp_f, sZdp¡f.

2. vy$g®c âÅrs (Rare species)
 Ap âÅrs_u k„¿ep M|b Ap¡R>u R>¡. Ap âÅrs õ\p_rhrióV$ lp¡hp\u 
TX$`\u _pdi¡j \C iL¡$ R>¡. v$p.s. f¡X$ `p„X$p, L$õsyfu d©N. 

3. k„h¡v$_iug âÅrs (Vulnerable species)
 Ap âÅrs_u k„¿ep M|b S> Ap¡R>u R>¡ A_¡ kss OV$u flu R>¡. kss 
OV$su Æhk„¿ep S> Ap âÅrs bpbs¡ tQsp_y„ L$pfZ R>¡. v$p.s. hpO, rNf_p 
tkl. 

epv$ L$fp¡. cpfs_p _pdi¡j \e¡gp âpZuAp¡ A_¡ `nuAp¡_p _pd S>Zphp¡. 

 Ap„sffpóV²$ue r_kN® k„h^®_ k„NW$_ (IUCN) rhrh^ v¡$ip¡dp„ Å¡Mddp„ d|L$pe¡g hÞeÆh âÅrs_u epv$u 
(Red list) s¥epf L$f¡ R>¡. Ap epv$udp„_p Nygpbu `p_p k„L$V$N°õs âÅrs A_¡ gugp `p_p `l¡gp k„L$V$N°õs lp¡e 
`Z lh¡ Å¡Md dy¼s lp¡e s¡hu âÅrs_p _pdp¡ v$ip®h¡ R>¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 

rhQpf L$fp¡.

22 d¡ : h¥rðL$ S>¥hrhrh^sp qv$_
 sdpfp `qfkfdp„ dmsu rhrh^ h_õ`rs 
A_¡ âpZu_y„ kh£nZ L$fp¡. s¡d_u rhrióV$sp_u   
_p¢^ L$fp¡.

qv$_ rhi¡j 

4. Ar_ròs âÅrs (Indeterminate species)
 Ap âÅrsAp¡_u L¡$V$guL$ V¡$hp¡_¡ (v$p.s.                  
ifdpm`Ï„) L$pfZ¡ Ap âÅrsAp¡ Å¡Mddp„ lp¡hp_y„ 
S>Zpe R>¡. Aphu âÅrsAp¡ rhi¡ L$p¡C`Z Qp¡½$k A_¡ 
_½$f dprlsu D`gå^ lp¡su _\u. v$p.s. i¡L$ê$ Mpf. 

4.4  gpe_-V¡$ëX$ hp_f

4.5  f¡X$ `p„X$p
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1.  _uQ¡ Ap`¡gu AÞ_ kp„L$m_¡ ep¡Áe ¾$d\u Np¡W$hu_¡ 
afu\u gMp¡. Ap AÞ_ kp„L$m L$C ̀ qfk„õ\pdp„ R>¡. 
s¡ `qfk„õ\p_y„ hZ®_ L$fp¡. 

    susuOp¡X$p¡ - kp` - X$p„Nf_u M¡su - Nê$X$ - v¡$X$L$p¡. 
2. "Ap`Z_¡ Ap `©Õhu Ap`Zp„ `|h®Å¡ `pk¡\u     

hpfkpdp„ dmu _\u `f„sy Aph_pfu `¡Y$u `pk¡\u 
DR>u_u dmu R>¡.' Ap rh^p__p¡ A\® õ`óV$ L$fp¡. 

3.  V|„$L$_p¢^ gMp¡. 
 A. `ep®hfZ k„h^®_ 
 Ap. rbí_p¡C rQ`L$p¡ Ap„v$p¡g_ 
 B. S>¥hrhrh^sp 
 C. v¡$hfpC 
 D. Ap`rÑ A_¡ Ap`rÑ ìehõ\p`_ 
4. âvy$jZ_¡ dps Ap`hu s¡ âcphu `ep®hfZue 

ìehõ\p`__y„ âcphu dpÝed R>¡. kdÅhp¡. 
5. `ep®hfZ k„h^®_ k„v$c£ sd¡ ¼ep ¼ep D`¾$dp¡ 

ep¡S>ip¡ ? L¡$hu fus¡ ? 
6.  _uQ¡_p âñp¡_p DÑf gMp¡.
 A. `ep®hfZ `f `qfZpd L$f_pfp OV$L$p¡ gMp¡. 
 Ap. ̀ ep®hfZdp„ dp_h_y„ õ\p_ ip dpV¡$ dlÒh_y„ 

R>¡ ? 
 B. S>¥hrhrh^sp_p âL$pf S>Zphu s¡_p Dv$plfZ 

Ap`p¡. 
 C. S>¥hrhrh^sp_y„ k„h^®_ L¡$hu fus¡ L$fu iL$pe ? 

 D. Åv$h dp¡gpC ̀ ep„N_p ×óV$p„s ̀ f\u Ap`Z_¡ 
ip¡ bp¡^ dm¡ R>¡ ? 

 E. S>¥hrhrh^sp_p k„h¡v$_n¡d n¡Óp¡ ¼ep R>¡ s¡ 
S>Zphp¡. 

 A¡. âpZu A_¡ h_õ`qs_u Ak„¿e âÅrs 
Å¡Mddp„ d|L$php_y„ L$pfZ iy„ R>¡ ? s¡d_¡ L$C 
fus¡ bQphu iL$pe ? 

7. _uQ¡_p rQŒ k„L¡$s iy„ S>Zph¡ R>¡ ? s¡_p Ap^pf¡ 
sdpfu c|rdL$p gMp¡.

-: Æh_  dpV¡$ i`\  :-
 `©Õhu `f_u rhrh^sp dpfp, dpfp Ly$Vy„$b_p A_¡ s¡dp„_u kdõs dp_hÅrs_p  A[õsÐh dpV¡$ S> R>¡, s¡ lz„ ÅÏ„ Ry>„. 
Ap`Zu kd©Ý^ rhrh^sp Åmhhp_u A_¡ s¡_p k„h^®__u S>hpbv$pfu_u d_¡ ÅZ R>¡. `©Õhu `f TX$`\u OV$u fl¡gp hÞe 
Æhp¡, h_õ`rs A_¡ AÞe âpZuAp¡_u k„¿ep_y„ d_¡ op_ R>¡. dpfu Apk`pk_p _¥krN®L$ k„kp^_p¡_p ep¡Áe h`fpi A_¡ 
S>¥hrhrh^sp_p ìehõ\p`__u S>hpbv$pfu lz„ õhuL$pfy„ Ry>„. 
`©Õhu`f_p b^p, Æhp¡_y„ Æh_ kyML$f b_¡ s¡ dpV¡$ lz„ _uQ¡_p sÐhp¡ A„NuL$pf L$fhp_u i`\ gJ Ry>„. 
_¥krN®L$ k„kp^_p¡_p k„h^®_ A_¡ ipðs ìehõ\p`_ dpV¡$ lz„ âeÐ_iug flui. 
d_¡ ep¡Áe gpNsp¡ a¡fapf L$fu_¡ bsphui. 
`©Õhu `f_u kdõs Æhk©[óV$_¡ kyfrns fpMhp dpV¡$ lz„ L$qV$bÝ^ flui. 
gp¡L$p¡_¡ k„h^®__p apev$p S>Zphui A_¡ gp¡L$p¡_p klcpN\u S> k„h^®_ A_¡ klÆh_ dpV¡$ rirns L$fui.

D`¾$d :
  N„Np A_¡ edy_p _v$u_p S>mâvy$jZ_p L$pfZp¡ 

A_¡ `qfZpd, s¡dS> spS>dl¡g `f hpey-  
âv$yjZ_p \e¡g `qfZpd rhi¡ âõsyrsL$fZ 
s¥epf L$fp¡.

õhpÝepe
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epv$u L$fp¡ A_¡ QQp® L$fp¡.

 5. lqfs DÅ®_u qv$ipdp„ 

epv$ L$fp¡.

1. DÅ® (Energy) A¡V$g¡ iy„ ? 
2. DÅ®_p rhrh^ âL$pf (Types) ¼ep ? 
3. DÅ®_p rhrh^ ê$`p¡ (Forms) ¼ep ?

  v¥$r_L$ Æh_dp„ Ap`Z¡ DÅ®_p¡ D`ep¡N L$fu_¡ ¼ep ¼ep 
L$pdp¡ L$fuA¡ R>uA¡, s¡_u epv$u s¥epf L$fp¡. Ap L$pdp¡ L$fhp dpV¡$ 
Ap`Z¡ ¼ep ¼ep ê$`dp„ DÅ® hp`fuA¡ R>uA¡ A¡ rhi¡ QQp® 
L$fp¡. 

DÅ® A_¡ DÅ®_p¡ D`ep¡N (Energy and use of energy)
 AÞ_, hõÓ, r_hpk_u S>¡d S> Ap^yr_L$ k„õL©$rsdp„ DÅ® dp_hu_u âp\rdL$ S>ê$qfeps b_u R>¡. Ap`Z_¡ 
rhrh^ L$pep¤ dpV¡$ DÅ®_p rhrh^ ê$`_u AphíeL$sp `X¡$ R>¡. A¡V$g¡ L¡$ L$p¡CL$ S>ÁepA¡ Ap`Z_¡ ep„rÓL$ DÅ®_u 
(Mechanical energy) S>ê$f `X¡$ R>¡. sp¡ L¡$V$guL$ S>ÁepA¡ fpkperZL$-DÅ®_u (Chemical energy) S>ê$f `X¡$ 
R>¡, L¡$V$guL$ hpf Ýhr_ DÅ®_u (sound energy) S>ê$f `X¡$ R>¡. L¡$V$guL$ hpf âL$pi-DÅ®_u (Light energy) S>ê$f 
`X¡$ R>¡, sp¡ L$p¡CL$ S>ÁepA¡ DóZsp-DÅ®_u (Heat energy) S>ê$f `X¡$ R>¡. Ap rhrh^ ê$`dp„ DÅ® Ap`Z¡ L¡$hu fus¡ 
d¡mhuA¡ R>uA¡. 

L$p¡óV$L$ s¥epf L$fp¡. DÅ® âL$pf A_¡ s¡ A_ykpf fl¡gp kp^_p¡_p Ap^pf¡ L$p¡óV$L$ s¥epf L$fp¡. 

 DÅ®_y„ A¡L$ ê$`dp„\u buÅ ê$`dp„ ê$`p„sfZ L$fu iL$pe R>¡ s¡ Ap`Z¡ ÅZuA¡ R>uA¡. dp_h_¡ Å¡Csp DÅ®_p 
rhrh^ ê$`p¡ dpV¡$ rhrh^ DÅ®õÓp¡s hp`fhpdp„ Aph¡ R>¡. `pR>gp ^p¡fZdp„ Ap`Z¡ DÅ®, DÅ® öp¡s A_¡ s¡ k„v$c£ 
rhrh^ k„L$ë`_p_p¡ Aæepk L$ep£ R>¡. rhÛys DÅ® r_rd®rs dpV¡$ lpgdp„ L$ep Sy>v$p-Sy>v$p DÅ®õÓp¡s_p¡ D`ep¡N$ L$fhpdp„ 
Aph¡ R>¡, s¡ dpV¡$ L$C `Ý^rs hp`fhpdp„ Aph¡ R>¡, Ap v$f¡L$ `Ý^rsdp„ L$ep h¥opr_L$ sÒh_p¡ D`ep¡N L$fhpdp„ Aph¡ 
R>¡, Ap DÅ®õÓp¡s hp`fhp_p apev$p-N¡fapev$p L$ep, lqfs DÅ® A¡V$g¡ iy„ A¡ rhi¡ Ap`Z¡ dprlsu d¡mhuA¡. 

1. Ap`Zp v¥$r_L$ Æh_dp„ rhÛys DÅ® ¼ep„ ¼ep„ h`fpe R>¡ ? 
2. rhÛys DÅ®_u r_rd®rs L¡$hu fus¡ \pe R>¡ ? 

rhÛys DÅ® r_rd®rs (Electrical energy)
 dp¡V$p cpN_p rhÛys r_rd®rs L¡$ÞÖdp„ rhÛys-DÅ® s¥epf L$fhp dpV¡$ h¥opr_L$ dpeL¡$g a¡f¡X¡$ A¡ ip¡^¡gp rhÛys- 
Qy„bL$ue âhs®_ (Electro-magnetic induction) sÐh_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. Ap sÐh A_ykpf, 
rhÛyshplL$ spf_u ApSy>bpSy>_y„ Q„ybL$ue n¡Ó bv$gpe sp¡ rhÛyshplL$ spfdp„ huS>v$bpZ_p¡ saphs r_dp®Z \pe R>¡. 
 rhÛyshplL$ spf_u ApSy>bpSy>_y„ Qy„bL$ue n¡Ó b¡ âL$pf¡ bv$gpC iL¡$ R>¡. rhÛyshplL$ spf [õ\f lp¡e A_¡ Qy„bL$ 
afs„y lp¡e Ðepf¡ rhÛyshplL$ spf_u ApSy>bpSy>_y„ Qy„bL$ue n¡Ó bv$gpe R>¡ A\hp Qy„bL$ [õ\f lp¡e A_¡ rhÛys hplL$ 
spf afsp¡ lp¡e sp¡ `Z rhÛyshplL$ spf_u ApSy>bpSy>_y„ Qy„bL$ue n¡Ó bv$gpe R>¡. Apd b„_¡ âL$pfdp„ rhÛys hplL$ 
spfdp„ huS> v$bpZ_p¡ saphs r_dp®Z \C iL¡$ R>¡¡. (ApL©$rs 5.1) Ap sÐh ̀ f Ap^pqfs rhÛys r_dp®Z L$f_pf e„Ó_¡ 
rhÛys S>r_Ó  (Electric generator) L$l¡hpe R>¡. 

Ø DÅ®_p¡ D`ep¡N   
Ø rhÛys DÅ® r_rd®rs 

Ø rhÛys r_rd®rs âq¾$ep A_¡ ̀ ep®hfZ 

L$lp¡ Å¡CA¡ !
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 rhÛys r_rd®rs L¡$ÞÖdp„ Aphp dp¡V$p S>r_Ó hp`fhpdp„ Aph¡ R>¡, S>r_Ódp„_p Qy„bL$_¡ a¡fhhp dpV¡$ V$bp®C_ 
(Turbine)_p¡  D`ep¡N L$fhpdp„ Aph¡ R>¡. V$bp®C__¡ `p„Mp¡ lp¡e R>¡. V$bp®C_dp„_u Ap `p„Mp¡ `f âhplu A\hp hpey 
TpV$L$p kp\¡ _pMsp s¡dp„_u Nrs DÅ®_¡ L$pfZ¡ V$bp®C__u `p„Mp¡ afhp dp„X¡$ R>¡ (ApL©$qs 5.2) Ap V$bp®C_ rhÛys 
S>r_Ó_¡ Å¡X¡$gy„ lp¡e R>¡. s¡\u S>r_Ódp„_y„ Q„ybL$ afhp gpN¡ R>¡ A_¡ rhÛys r_rd®rs \pe R>¡. (ApL©$rs 5.3) 

Ap¥[óZL$-DÅ® `f Ap^pqfs rhÛys- DÅ® r_rd®rs L¡$ÞÖ
 A¡dp„ bpó` `f Qpg_pf V$bp®C__p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. L$p¡gkp_p Ähg_\u r_dp®Z \e¡g DóZsp 
DÅ®_p¡ D`ep¡N bp¡egfdp„ `pZu Nfd L$fhp dpV¡$ L$fhpdp„ Aph¡ R>¡. Ap `pZu_y„ ê$`p„sf DÃQ DóZspdp_ A_¡ 
DÃQ v$bpZ ^fphsu bpó`dp„ \pe R>¡. Ap bpó`_u i[¼s\u V$bp®C_ af¡ R>¡. s¡\u V$bp®B__¡ Å¡X¡$gy„ S>r_Ó af¡ R>¡ 
A_¡ rhÛys r_rd®rs \pe R>¡. Ap S> bpó`_y„ afu\u `pZudp„ ê$`p„sf L$fu_¡ s¡ bp¡egf sfa dp¡L$ghpdp„ Aph¡ R>¡. Ap 
fQ_p _uQ¡_u âhpl ApL©$rsdp„ (5.5) v$ip®hhpdp„ Aphu R>¡.   

5.1 rhÛys-Qy„bL$ue âhs®_ 

Np¡m af_pfp¡ 
Anue v$p„X$p¡

Qy„bL$ue bmf¡Mp

âhrs®s 
huS>v$bpZ_p¡
saphs

ìlp¡ëV$duV$f
spf_y„ N|„Qmy„

DÃQ h¡N\u 
blpf _uL$msu 
bpó`

_mu_y„ dp¡ 

`p„M 

`¥Xy$
Anue v$p„X$p¡

5.2 bpó` `f Qpgsy„ V$bp®C_ 

5.3 rhÛys S>r_Ó_u fQ_p 

r_dp®Z \e¡gu 
rhÛys DÅ® 

af_pfy„ rhÛys 
Qy„bL$

5.4 rhÛys DÅ® r_rd®rs : âhpl ApL©$rs 

5.5 Ap¥[óZL$ - DÅ® `f Ap^pqfs rhÛys-DÅ® r_rd®rs : âhpl ApL©$rs 

 rhÛys-DÅ® r_rd®rs _uQ¡_u âhpl ApL©$rs (5.4) 
Üpfp fS|> L$fu iL$pe. 
 rhÛys r_rd®rs L$fhp dpV¡$ S>r_Ó_u S>ê$f `X¡$ R>¡, 
S>r_Ó a¡fhhp dpV¡$ V$bp®C__u S>ê$f `X¡$ R>¡ A_¡ V$bp®C_ 
a¡fhhp dpV¡$ A¡L$ DÅ® öp¡s_u S>ê$f `X¡$ R>¡ V$bp®C_ a¡fhhp 
dpV¡$ L$ep âL$pf_p¡ DÅ®öp¡s hp`fhpdp„ Apìep¡ R>¡ s¡ A_ykpf 
rhÛys r_rd®rs L¡$ÞÖ_p Sy>v$p Sy>v$p âL$pf `X¡$ R>¡. v$f¡L$ âL$pfdp„ 
h`fpsp V$bp®C__u ê$`f¡Mp (design) `Z Sy>v$u lp¡e R>¡. 

V$bp®C_ a¡fhhp dpV¡$ kyep¡Áe DÅ®-õÓp¡s V$bp®C_ rhÛys DÅ®S>r_Ó

bpó` `f Qpg_pf V$bp®C_

bpó`_y„ afu\u `pZudp„ ê$`p„sf L$fsu e„ÓZp

S>r_ÓH^Z-L$p¡gkp¡ rhÛys 
DÅ® 

`pZudp„\u bpó`_u 
r_rd®rs dpV¡$ bp¸egf
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 Å¡ sd¡ L$p¡C Ap¥[óZL$ rhÛys L¡$ÞÖ Å¡ey„ lp¡e sp¡ Ðep„ sd_¡ b¡ âL$pf_p rd_pfp v¡$Mpi¡. s¡ rd_pfp (Towers) 
i¡_p lp¡e R>¡ ? Ap¥[óZL$ rhÛys r_rd®rs L¡$ÞÖ_u ApL©$rs_y„ r_funZ L$fsp Ap`Z_¡ Ap âñp¡_p DÑf dm¡ R>¡. 
 Ap¥[óZL$ rhÛys r_rd®rs s„Ó_u fQ_p kdS>su hMs¡ hp`f¡gu ApL©$rs kp\¡ Ap ê$`f¡Mp kfMphsp Ap L¡$ÞÖdp„ 
bp¸egf V$bp®C_, S>r_Ó A_¡ k„O__ e„Ó_u fQ_p Ýep_dp„ Aphi¡.
 bp¸egfdp„ I^Z_y„ (Al] L$p¡gkp_y„) Ähg_ \ep bpv$ DÐkrS>®s hpey JQp ^|dpqX$ep Üpfp lhpdp„ R>p¡X$hpdp„ 
Aph¡ R>¡. sàs A_¡ DÃQ v$bpZ ^fphsu bpó` hX¡$ V$bp®B_ a¡fìep `R>u s¡ bpó`_y„ DóZspdp_ A_¡ v$bpZ Ap¡Ry>„ 
\pe R>¡. Ap bpó`_¡ W„$X$u L$fu_¡ s¡_y„ afu\u `pZudp„ ê$`p„sf L$fhpdp„ Aph¡ R>¡. bpó`_u DóZsp v|$f L$fu s¡_¡ W„$Xy$ L$fhp_y„ 
L$pd k„O__ e„Ó (Condenser) dp„ Ly$tgN V$phf (Cooling tower) dp„_p `pZu Üpfp L$fhpdp„ Aph¡ R>¡. Ly$tgN 
V$phfdp„_y„ `pZu k„O__ e„Ódp„ a¡fhhpdp„ Aph¡ R>¡, s¡\u bpó`_u DóZsp Ly$tgN V$phfdp„_p `pZu_¡ dm¡ R>¡ A_¡ 
bpó` W„$X$u \C_¡ s¡_y„ afu\u `pZudp„ ê$`p„sf \pe R>¡. `R>u Ap DóZsp bpó` A_¡ Nfd lhp_p ê$`dp„ Ly$tgN V$phf 
Üpfp blpf L$pY$u _pMhpdp„ Aph¡ R>¡. rhÛys r_dp®Z dpV¡$ dp¡V$p âdpZdp„ Ap¥[óZL$ rhÛys r_rd®rs_p¡ D`ep¡N \pe 
R>¡, `Z Ap âL$pf¡ rhÛys r_rd®rs_¡ L$pfZ¡ L¡$V$guL$ kdõepAp¡ `Z r_dp®Z \pe R>¡. 

L$p¡gkpdp„_u fpkperZL$ 

DÅ® 
rhÛys DÅ® 

Ap¥[óZL$ 

DÅ® 

bpó`_u 

NrsS> DÅ® 

V$bp®C_dp„_u 

NrsS> DÅ®

5.6 Ap¥[óZL$ rhÛys r_rd®rs L¡$ÞÖdp„ \sy„ DÅ®_y„ ê$`p„sfZ

 Al] rhÛys r_rd®rs L$fhp dpV¡$ DóZsp-DÅ®_p¡ D`ep¡N \sp¡ lp¡hp\u Aphp rhÛys r_rd®rs L¡$ÞÖ_¡ Ap¥[óZL$ 
rhÛys L¡$ÞÖ ̀ Z L$l¡hpdp„ Aph¡ R>¡. Ap¥[óZL$ rhÛys r_rd®rs L¡$ÞÖdp„ sb½$phpf L$p¡gkpdp„_u fpkperZL$ DÅ®_y„ ê$`p„sf 
rhÛys DÅ®dp„ \pe R>¡. sb½$phpf \sy„ Ap DÅ®_y„ ê$`p„sfZ _uQ¡_u ApL©$rs (5.6)dp„ v$ip®ìey„ R>¡. 

bpó` A_¡ Nfd lhp

S>r_Ó

V$bp®C_

rd_pfp¡ 

H^Z
lhp

W„$Xy$ `pZu`„`

Ly$tgN V$p¸hf

`„`

bp¸gef

k„O__ L$f_pf cpN 
\p¡Xy„$ Nfd `pZu 

H^Z_p Ähg_\u r_dp®Z \e¡gp¡ ^|dpX$p¡

5.7 Ap¥[óZL$ rhÛys-r_rd®rs L¡$ÞÖ ê$`f¡Mp 

rhQpf L$fp¡. 1. L$p¡gkpdp„_u DÅ®_¡ fpkperZL$ DÅ® ip dpV¡$ L$l¡ R>¡ ?
2. V$bp®C_ a¡fhhp dpV¡$ bpó`_p¡ S> D`ep¡N ip dpV¡$    

L$fhpdp„ Aph¡ R>¡. 

k„â¡jZ s„Óop__u 
`|fL$ dprlsu

k„NZL$ue âõsysuL$fZ, A¸r_d¡i_, rhqX$Ap¡, R>peprQÓp¡ hN¡f¡_p Ap^pf¡ Ap¥[óZL$ rhÛys 
DÅ® r_rd®rs L¡$ÞÖ_p L$pe® rhi¡ âõsysuL$fZ s¥epf L$fu_¡ buÅ_¡ dp¡L$gp¡ A_¡ e|-V$é|b `f 
A`gp¡X$ L$fp¡. 
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iy„ sd¡ ÅZp¡ R>p¡ ? 

 cpfs_p L¡$V$gpL$ âdyM Ap¥[óZL$ DÅ® Ap^pqfs rhÛys    
r_rd®rs L¡$ÞÖp¡ A_¡ s¡d_u d¸Nphp¡V$dp„ ndsp _uQ¡ âdpZ¡ R>¡. 
õ\m   fpÄe  r_rd®rs ndsp (MW)
thÝe_Nf dÝeâv¡$i  4760
dyÞÖp   NyS>fps  4620
dyÞÖp   NyS>fps  4000
sd_pf   R>ÑukNY$ 3400
Q„Ö`yf  dlpfpóV²$  3340

AÏdp„ fl¡gu 

DÅ®
Ap¥[óZL$ DÅ® bpó`_u NrsS> DÅ® 

V$bp®B_dp„_u 

NrsS> DÅ®
rhÛys DÅ®

AÏ rhM„X$_ 

dpV$¡$_u AÏcÌ$u

`pZudp„\u bpó`_y„ 
r_dp®Z L$fhp dpV¡$_u 
e„ÓZp 

bpó` `f Qpgsy„ V$bp®C_ 

bpó`_y„ afu\u `pZudp„ ê$`p„sf L$fhp_u e„ÓZp 

S>r_Ó rhÛys DÅ®

 H^Z : eyf¡r_ed/àgyV$p¡r_Ad 
5. 8  AÏ rhÛys 

 L¡$ÞÖ_u fQ_p 

5.9 AÏrhÛys r_rd®rs L¡$ÞÖdp„ DÅ® ê$`p„sfZ 

 AÏ rhM„X$__u âq¾$ep L¡$hu fus¡ \pe R>¡ ?

kdõep : 
1. L$p¡gkp_p Ähg_\u \sy„ lhp_y„ âvy$jZ : 

L$p¡gkp_p Ähg_\u L$pb®_ X$pep¡¼kpCX$ 
A_¡ këaf Ap¸¼kpBX$, _peV²$p¡S>_ 
Ap¡¼kpCX$ S>¡hp Apfp¡Áe dpV¡$ OpsL$ 
hpey hpsphfZdp„ DÐkrS>®s \pe R>¡. 

2. L$p¡gkp_p Ähg_\u DÐkrS>®s 
hpey_u kp\¡ I^Z_p k|ÿdL$Zp¡ `Z                       
hpsphfZdp„ R>p¡X$hpdp„ Aph¡ R>¡. s¡\u 
ðk_ k„õ\p_p N„cuf rhL$pfp¡ Dv¹$chu 
iL¡$ R>¡. 

3.  Al] h`fpsp H^Z A¡V$g¡ L¡$ L$p¡gkp_p¡ c|Nc®dp„_p¡ S>Õ\p¡ dep®qv$s R>¡. s¡\u crhóedp„ rhÛys r_rd®rs dpV¡$ 
L$p¡gkp_u D`gå^sp `f dep®v$p Aphi¡ S>. 

AÏ DÅ® `f Ap^pqfs rhÛys-DÅ® r_rd®rs L¡$ÞÖ
 AÏ-DÅ® `f Ap^pqfs rhÛys-DÅ® r_rd®rs L¡$ÞÖdp„ `Z S>r_Ó a¡fhhp dpV¡$ bpó` `f Qpgsy„ V$bp®C_ S> 
hp`fhpdp„ Aph¡ R>¡. Al] eyf¡r_ed A\hp àgyV$p¡r_ed S>¡hp AÏ_p AÏL¡$ÞÖp¡_p rhM„X$_ (Fission) Üpfp r_dp®Z 
\e¡gu DóZsp DÅ®_p¡ D`ep¡N `pZudp„\u DÃQ DóZspdp_ A_¡ v$bpZey¼s bpó`_y„ r_dp®Z L$fhp dpV¡$ L$fhpdp„ 
Aph¡ R>¡. Ap bpó`_u i[¼s\u V$bp®B_ af¡ R>¡. s¡\u S>r_Ó afu_¡ rhÛys r_rd®rs \pe R>¡. AÏ-rhÛys L¡$ÞÖ_u fQ_p 
_uQ¡ âdpZ¡ (âhpl ApL©$rs 5.8) v$ip®hu iL$pe. 

 Al] AÏdp„ fl¡gu DÅ®_y„ ê$`p„sf `l¡gp Ap¥[óZL$ DÅ®dp„, Ap¥[óZL$ DÅ®_y„ ê$`p„sf bpó`_u NrsS> DÅ®dp„, 
bpó`_u NrsS> DÅ®_y„ ê$`p„sf V$bp®B_dp„ A_¡ S>r_Ó_u NrsS> DÅ®dp„ A_¡ R>¡hV¡$ S>r_Ó_u NrsS> DÅ®_y„ ê$`p„sf 
rhÛys DÅ®dp„ \pe R>¡. sb½$phpf \sy„ DÅ®_y„ ê$`p„sfZ _uQ¡_u ApL©$rsdp„ (5.9) v$ip®ìey„ R>¡. 

 eyf¡r_ed - 235 AÏ ̀ f ÞeyV²$p¡__p¡ dpfp¡ L$fsp„, s¡_y„ ê$̀ p„sf eyf¡r_ed - 236 kdõ\pr_L$p¡dp„ \pe R>¡. eyf¡r_ed - 
236 AÐe„s A[õ\f lp¡hp\u s¡_y„ b¡qfed A_¡ q¾$àV$p¡_dp„ rhM„X$_ \pe R>¡ A_¡ ÓZ ÞeyV²$p¡_ s¡dS> 200MeV S>¡V$gu 
DÅ® dy¼s \pe R>¡. Ap âq¾$epdp„ r_dp®Z \e¡gp ÓZ ÞeyV²$p¡_ ApS> fus¡ h^y ÓZ eyf¡r_ed 235 AÏ_y„ rhM„X$_ L$fu_¡ 
DÅ® dy¼s L$f¡ R>¡. Ap âq¾$epdp„ `Z r_dp®Z \e¡gp ÞeyV²$p¡_ eyf¡r_ed_p AÞe AÏ_y„ rhM„X$_ L$f¡ R>¡.  

L$lp¡ Å¡CA¡ !
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 AÏ DÅ®`f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖdp„ L$p¡gkp S>¡hy„ Mr_S> H^Z h`fpsy„ _\u. s¡\u hpey âvy$jZ S>¡hu 
kdõep Dv¹$chsu _\u. A¡ rkhpe `|fsy„ AÏ H^Z D`gå^ lp¡hp\u AÏ-rhÛys DÅ® A¡L$ kpfp¡ DÅ® õÓp¡s b_u 
iL¡$ R>¡. `f„sy AÏ-rhÛys DÅ® r_dp®Z L$fhpdp„ L¡$V$guL$ kdõep `Z R>¡. 

kdõep : 
1. AÏDÅ® r_rd®rs L¡$ÞÖdp„ Ap[ÎhL$ H^Z_p AÏ_y„ rhM„X$_ \ep bpv$ s¥epf \_pf `v$p\®dp„\u `Z Å¡Mdu 

Ap[ÎhL$-qL$fZp¡ÐkN® \pe R>¡, Aphp `v$p\®_p¡ (Ap[ÎhL$ L$Qfp_p¡) r_L$pg L¡$hu fus¡ gphhp¡ A¡ h¥opr_L$p¡ kpd¡ 
S>qV$g âñ R>¡. 

2. AÏ DÅ® r_rd®rs L¡$ÞÖdp„ AL$õdps \sp s¡dp„\u \sp Ap[ÎhL$ qL$fZp¡ÐkN®_¡ L$pfZ¡ âQ„X$ Å_lpr_ \C iL¡$ R>¡. 

5.10  L¡$[ÞÖe rhM„X$_ (i©„Mgp âq¾$ep)

L¡$[ÞÖe rhM„X$_ 

Þe|V²$p¡_ ip¡jZ 

BÞV$f_¡V$ dpfp¡ rdÓ

 cpfs_p L¡$V$gpL$ âdyM AÏ rhÛys r_dp®Z 
L¡$ÞÖp¡ A_¡ s¡d_u r_dp®Z ndsp ip¡^u_¡ gMp¡.

õ\m   fpÄe  ndsp (MW)
Ly„$X$_Ly$gd .........  ..........
spfp`yf  .........  ..........
fphscpV$p .........  ..........
L¥$Np   .........  ..........

r_e„ÓL$ kmuAp¡

`„`

bpó` r_rd®rs e„Ó

S>r_Ó
AÏcÌ$u

`pZu_u hfpm V$bp®C_

Ly$qg„N V$p¸hf 

`„`

W„$Xy$ `pZu

\p¡Xy„$ Nfd `pZu

5.11 AÏDÅ® `f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖ_u ê$`f¡Mp 

 L$p¡gkp `f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖ A_¡ AÏ-DÅ® `f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖ_u ê$`f¡Mp 
Å¡C_¡, s¡d_u fQ_pdp„_p kpçe A_¡ c¡v$ rhi¡ QQp® L$fp¡.

 Ap fus¡ AÏ rhM„X$__u Ap kp„L$m âq¾$ep Qpgy fl¡ R>¡. AÏ DÅ® L¡$ÞÖdp„ Ap kp„L$m âq¾$ep r_e„rÓs ̀ Ý^rs\u 
L$fu, r_dp®Z \e¡g DóZsp DÅ®_u klpesp\u rhÛys_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡. 

syg_p L$fp¡. 
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_¥krN®L$ hpey DÅ® `f Ap^pqfs rhÛys L¡$ÞÖ 
 Al] _¥krN®L$ hpey_p Ähg_\u r_dp®Z \_pf DÃQ DóZspdp_ A_¡ v$bpZ ^fphsp hpey\u afsy„ V$bp®C_ 
hp`fhpdp„ Aph¡ R>¡. _¥krN®L$ DÅ® `f Ap^pqfs rhÛys L¡$ÞÖ_u fQ_p _uQ¡ âdpZ¡ (5.12) v$ip®hu iL$pe. 

 _¥krN®L$ hpey DÅ® `f Ap^pqfs rhÛys NZ_p dy¿eÐh¡ ÓZ cpN lp¡e R>¡. L$p¡çâ¡kf_u dv$v$\u Ähg_ `pÓdp„ 
DÃQ v$bpZ ey¼s lhp R>p¡X$hpdp„ Aph¡ R>¡. Ðep„ _¥krN®L$ hpey A_¡ lhp A¡L$rÓs \C_¡ s¡d_y„ Ähg_ \pe R>¡. Ap 
`pÓdp„\u Aph¡gp¡ DÃQ v$bpZ A_¡ DóZspdp_ ^fphsp¡ hpey V$bp®C__¡ a¡fh¡ R>¡. V$bp®C__¡ Å¡X¡$g S>r_Ó afsp 
rhÛys r_rd®rs \pe R>¡. _¥krN®L$ hpey `f Ap^pqfs rhÛys-r_rd®rs L¡$ÞÖdp„ sb½$phpf \_pfy„ DÅ®_y„ ê$`p„sfZ 
ApL©$rs 5.13 dp„ v$ip®ìey„ R>¡. 

H^Z

blpf _uL$msp¡ 
DóZ hpey 

L$p¡çâ¡kf

S>r_Ó

Ähg_L$n 

lhp N¸k 
V$bp®C_ rhÛys DÅ®

5.14 _¥krN®¼ hpey `f Ap^pqfs rhÛys-r_rd®rs L¡$ÞÖ_u ê$`f¡Mp

5.12 _¥krN®L$ hpey DÅ® `f Ap^pqfs rhÛysL¡$ÞÖ_u fQ_p 

5.13 _¥krN®L$ hpey `f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖdp„ DÅ® ê$`p„sfZ

 L$p¡gkp`f Qpg_pf rhÛysr_rd®rs NZ L$fsp„ _¥krN®L$ hpey `f Qpgsp NZ_u L$pe®ndsp h^pf¡ lp¡e R>¡. A¡ 
rkhpe _¥krN®L$ hpeydp„ këaf _ lp¡hp\u s¡_p Ähg_\u âvy$jZ `Z Ap¡Ry>„ \pe R>¡. _¥krN®L$ hpey `f Ap^pqfs 
rhÛys r_rd®rs L¡$ÞÖ_u ê$`f¡Mp _uQ¡_u ApL©$rsdp„ (5.14) v$ip®hu R>¡.

DÃQ v$bpZ_u lhp 
dpV¡$ L$p¡çâ¡kf Ähg_ `pÓ hpey `f Qpgsy„ 

V$bp®C_
S>r_Ó rhÛys DÅ® 

_¥krN®L$ hpey 

V$bp®C_dp„_u NrsS> DÅ® 
_¥krN®L$ hpey_p Ähg_\u 
r_dp®Z \e¡gu Nrs DÅ® 

_¥krN®L$ hpeydp„_u 
fpkperZL$ DÅ® rhÛys DÅ® 

rhQpf L$fp¡.

L$C rhÛys r_rd®rs 
âq¾$ep `ep®hfZ õ_¡lu 
R>¡ A_¡ L$C _\u ?

     cpfsdp„_p L¡$V$gpL$ âdyM _¥krN®L$ hpey Ap^pqfs 
rhÛys r_rd®rs L¡$ÞÖ A_¡ s¡d_u r_rd®rs ndsp :
õ\m   fpÄe  ndsp  (MW)
kdfgL$p¡V$p  Ap„^°âv¡$i 2620
A„S>_h¡g dlpfpóV²$  2220
bhp_p   qv$ëgu  1500
L$p¢X$p`ëgu  Ap„^°âv¡$i  1466

Ýep_dp„ fpMp¡. 

 Ap`Zp„ fp¡tS>v$p Æh_dp„ DÅ®_p¡ D`ep¡N 
Ar_hpe® lp¡hp R>sp„ `Z AphíeL$sp lp¡e s¡V$gp¡ 
S> kph^p_u`|h®L$ D`ep¡N L$fhp¡ AphíeL$ R>¡. 
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ऊज्जा

ऊज्जा

ऊज्जा

rhÛys r_rd®rs âq¾$ep A_¡ `ep®hfZ 
 L$p¡gkp¡, _¥krN®L$ hpey S>¡hp Mr_S> H^Z L¡$ eyf¡r_ed A\hp 
àgyV$p¡r_ed S>¡hp Ap¥[óZL$ H^Zp¡ hp`fu_¡ rhÛys r_rd®rs L$fhu 
`ep®hfZ õ_¡lu _\u A¡V$g¡ L¡$, Ap DÅ® õÓp¡s_p¡ D`ep¡N L$fu_¡ rhÛys 
r_rd®rs L$fsp, s¡_p D`ep¡N\u `ep®hfZ `f vy$ó`qfZpd \C iL¡$ R>¡.  

1.  L$p¡gkp¡, _¥krN®L$ hpey S>¡hp Mr_S> H^Z_p Ähg_\u L¡$V$gpL$ 
OV$L$ hpey A_¡ L$Zp¡_y„ r_dp®Z \C_¡ lhpdp„ cm¡ R>¡. s¡\u lhp 
âvy$rjs \pe R>¡, s¡ Ap`Z¡ Å¡ey„ S> R>¡. H^Z_p A`|Z® Ähg_\u 
L$pb®_ dp¡_p¡¼kpCX$ s¥epf \pe R>¡. S>¡_y„ Ap`Zp„ Apfp¡Áe `f 
vy$ó`qfZpd \pe R>¡. ÅNrsL$ sp`dp_dp„ h©qÙ A¡ s¡_y„ S> Dv$plfZ 
R>¡. `¡V²$p¡g, qX$Tg, L$p¡gkp_p Ähg_\u r_dp®Z \_pfp _peV²$p¡S>_ 
X$peAp¡¼kpCX$_¡ L$pfZ¡ A¡rkX$-hjp® S>¡hp `qfZpd \pe R>¡. 
Æhp[íd H^Z_p A`|Z® Ähg_\u r_dp®Z \_pf ^|dpX$pdp„_p 
L$Z (soot particles) lhp_¡ âvy$rjs L$f¡ R>¡. s¡\u v$d S>¡hp 
ðk_k„õ\p_p rhL$pf \pe R>¡. 

2. L$p¡gkp, Mr_S> s¡g (`¡V²$p¡g, qX$Tg hN¡f¡) A_¡ _¥krN®L$ hpey 
(LPG, CNG) A¡ b^p Æhp[íd H^Zp¡ (Mr_S> H^Zp¡) s¥epf 
\hp dpV¡$ gpMp¡ hj® gpÁep R>¡ A_¡ c|Nc®dp„ s¡d_p¡ S>Õ\p¡ `Z 
dep®qv$s R>¡. crhóedp„ Ap S>Õ\p¡ Mgpk \C S> \i¡. A¡hy„ L$l¡hpe 
R>¡ L¡$ S>¡ h¡N\u Ap`Z¡ Ap H^Z_p¡ S>Õep¡ hp`fu füp R>uA¡ s¡ 
h¡N\u L$p¡gkp_p¡ ÅNrsL$ S>Õ\p¡ Aphsp 200 hj®dp„ A_¡ _¥krN®L$ 
hpey_p¡ S>Õ\p¡ Aphsp 200-300 hj®dp„ Mgpk \C iL¡$ R>¡. 

3. AÏ-DÅ®_p D`ep¡N\u Ap[ÎhL$ L$Qfp_p r_L$pg_u kdõep, 
AL$õdps\u \_pf lpr__u k„cph_p S>¡hp Å¡Md_u `Z Ap`Z¡ 
D`f QQp® L$fu. Ap b^u bpbsp¡_¡ Ýep_dp„ g¡sp Mr_S> H^Zdp„\u 
A_¡ AÏ DÅ®dp„\u dmsu rhÛys DÅ® `ep®hfZ õ_¡lu _\u A¡d 
L$lu iL$pe. 

`ep®hfZ õ_¡lu DÅ® sfa A¡V$g¡ L¡$ 

lqfs DÅ®_u qv$ipdp„

 rhÛys r_rd®rs dpV¡$ buÅ 

A¡hp L¡$V$gpL$ dpN® A`_phhpdp„ Aph¡ 

R>¡. L¡$ S>¡dp„ D`f S>Zph¡g kdõep 

Dv¹$chsu _\u. S>m-k„N°ldp„\u 

rhÛys r_rd®rs, `h_ DÅ®dp„\u 

rhÛys r_rd®rs, kp¥f DÅ®dp„\u 

rhÛys r_rd®rs, S>¥rhL$ H^Zdp„\u 

rhÛys r_rd®rs S>¡hp L¡$V$gp„L$ dpN£ `Z 

rhÛys r_dp®Z L$fu iL$pe R>¡. S>¡dp„ 

D`ep¡Ndp„ gu^¡g DÅ®-öp¡s A¡V$g¡ 

L¡$ S>m k„N°l, TX$`\u hl¡sp¡ `h_, 

k|e®âL$pi, S>¥rhL$ H^Z ¼epf¡e`Z 

Mpgu \hp_p¡ _\u. A¡ rkhpe 

íh¡_p D`ep¡N\u D`f S>Zph¡g 

`ep®hfZue kdõep_y„ r_dp®Z          

\sy„ _\u. dpV¡$ Ap DÅ®_¡ `ep®hfZ 

õ_¡lu DÅ® A¡V$g¡ L¡$ lqfs DÅ® `Z 

L$v$u iL$pe. L$p¡gõ`¡, _¥krN®L$ hpey, 

Mr_S> s¡g AÏ-H^Z_p D`ep¡N 

Dv¹$ch_pf Å¡Md Ap¡mMu_¡ ApS>¡ 

rhðdp„ b^¡ `ep®hfZ-õ_¡lu

A\p®s lqfs-DÅ®_u qv$ipdp„ âNrs 

\C flu R>¡. Aphu L¡$V$guL$ `ep®hfZ 

õ_¡lu DÅ®-r_rd®rs `Ý^rs Å¡CA¡.

S>mrhÛys DÅ® (Hydroelectric Energy) 

 hl¡sp `pZudp„ fl¡gu NrsS> DÅ® A_¡ k„N°rls `pZudp„ fl¡gu [õ\rsS> DÅ® DÅ®_p `pf„`pqfL$ õÓp¡s R>¡. 
S>mrhÛys r_rd®rs L¡$ÞÖdp„ b„^dp„ k„N°rls `pZu_u [õ\rsS> DÅ®_y„ ê$`p„sf NrsS> DÅ®dp„ L$fhpdp„ Aph¡ R>¡. hl¡sp, 
Nrsdp_ `pZu_¡ `pC` Üpfp b„^_p srme¡ Aph¡gp V$bp®C_ ky^u gphu_¡ s¡dp„_u NrsS> DÅ®_p Ap^pf¡ V$bp®C_ 
a¡fhhpdp„ Aph¡ R>¡. V$bp®B__¡ Å¡X¡$gp¡ S>r_Ó a¡fhu_¡ rhÛys r_rd®rs L$fhpdp„ Aph¡ R>¡. S>mrhÛys L¡$ÞÖ_p rhrh^ 
sb½$p _uQ¡_u ApL©$rsdp„ (5.15) v$ip®ìep R>¡.

S>r_Ó`pZu `f Qpgsy„ V$bp®C_ `pZu_p¡ [õ\rsS> DÅ® ^fphsp¡ S>Õ\p¡ rhÛys DÅ® 

5.15 S>mrhÛys L¡$ÞÖdp„_p rhrh^ sb½$p 
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 S>mrhÛys L¡$ÞÖdp„ DÅ® ê$`p„sfZ v$ip®h_pf ApL©$rs (5.16) _uQ¡ âdpZ¡ v$ip®hu iL$pe R>¡.  

[õ\rsS> DÅ® ^fphsp¡ 
`pZu_p¡ S>Õ\p¡

rhÛys DÅ® hl¡sp `pZudp„ NrsS> DÅ®
V$bp®C_dp„_u 
NrsS> DÅ® 

5.16 S>mrhÛys L¡$ÞÖdp„ DÅ® ê$`p„sf 

5.17 S>mrhÛys r_rd®rs L¡$ÞÖ 

`pZu_p¡ 

S>Õ\p¡

hpëh

V$bp®C_

`p¸hf lpDk 

b„^_u qv$hpg

âhpl

S>r_Ó A

B

C

1. tbvy$ B _p k„v$c®dp„ L¡$V$gp `pZu_u [õ\rsS> DÅ®_y„ 
ê$`p„sf rhÛys DÅ®dp„ \i¡ ? 

2. V$bp®C_ kŷ u `pZu gC S>_pfu dprN®L$p tbvy$ A \u 
iê$ \i¡ sp¡ rhÛys r_rd®rs `f s¡_y„ iy„ `qfZpd \i¡ ? 

3. V$bp®C_ ky^u `pZu gC S>_pfu dprN®L$p tbvy$ C \u 
iê$ \pe sp¡ rhÛys r_rd®rs `f s¡_y„ iy„ `qfZpd 
\i¡ ? 

 S>mrhÛys L¡$ÞÖdp„ L$p¡C`Z âL$pf_p bmsZ_y„ 
Ähg_ \sy„ _ lp¡hp\u âvy$jZ \sy„ _\u. `f„sy 
dp¡V$p b„^_¡ L$pfZ¡ gp¡L$p¡_y„ rhõ\p`_ s¡d S> s¡_p 
L$pfZ¡ `pZu _uQ¡ S>sp S>„Ngp¡, amÖz`, S>du_,           
`pZudp„_u kÆh-k©[óV$ `f \_pf rh`fus 
`qfZpd_¡ L$pfZ¡ S>mrhÛys-L¡$ÞÖp¡ `ep®hfZ õ_¡lu 
R>¡ L¡$ _l] s¡ L$ped dpV¡$ rhhpv$_p¡ dyØp¡ füp¡ R>¡. sd¡ 
Ap rhi¡ iy„ dp_p¡ R>p¡ ?  

dNS> Qgphp¡.

 S>mrhÛys L¡$ÞÖ_u ê$`f¡Mp _uQ¡_u ApL©$rsdp„ v$ip®hu R>¡. b„^_u Ly$g JQpB_p Apif¡ dÝecpN\u (tbvy$ B) 
`pZu A¡L$ dprN®L$p hX¡$ V$bp®C_ ky^u `lp¢QpX$hpdp„ Aph¡ R>¡. 

S>m-rhÛys r_rd®rs_p L¡$V$gpL$ apev$p :
1. S>mrhÛys L¡$ÞÖdp„ L$p¡C`Z âL$pf_p I^Z_y„ 

Ähg_ \sy„ _ lp¡hp\u H^Z_p Ähg_\u \sy„ 
âvy$jZ \sy„ _\u. 

2. b„^dp„ `pZu_p¡ `|fsp¡ S>Õ\p¡ lp¡hp¡ S> Å¡CA¡ 
Ðepf¡ S> huS>r_rd®rs L$fhu i¼e R>¡. 

3. huS>r_rd®rs L$fsu hMs¡ b„^dp„ `pZu Å¡ 
h`fpe Åe sp¡ `Z hfkpv$_¡ L$pfZ¡ b„^ afu\u 
cfpC Åe A_¡ huS>r_rd®rs AM„X$ fl¡ R>¡. 

S>m-rhÛys r_rd®rs kpd¡_p L¡$V$gpL$ âñ :
1. b„^dp„ k„N°rls `pZu_p L$pfZ¡ `pR>m_u OZu 

dp¡V$u S>du_ `pZu _uQ¡ S>sp L¡$V$gpL$ Npdp¡       
rhõ\pr`s \C iL¡$ R>¡. rhõ\pr`s gp¡L$p¡_p `y_
h®k__p¡ âñ r_dp®Z \pe R>¡. dp¡V$p âdpZdp„ 
amÖz` S>du_, S>„Ngp¡ `pZu _uQ¡ S>C iL¡$ R>¡. 

2. hl¡sp `pZu_p¡ âhpl Ahfp¡^php_¡ L$pfZ¡ 
`pZudp„_u kÆh k©[óV$ `f rh`qfs `qfZpd \C 
iL¡$ R>¡.
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iy„ sd¡ ÅZp¡ R>p¡ ? 

cpfs_p L¡$V$gpL$ âdyM S>mrhÛys r_rd®rs L¡$ÞÖp¡ 
A_¡ s¡d_u r_dp®Z ndsp 
õ\m   fpÄe   ndsp (MW)
V¡$lfu  DÑfpM„X$  2400 MW
L$p¡e_p   dlpfpóV²$  1960 MW
îu i¥gd  Ap„^° âv¡$i   1670 MW
_pÕ`p Tp¾$u  rldpQg âv¡$i   1500 MW

5.18 L$p¡e_p b„^

    lake tapping A¡V$g¡ iy„? s¡    
ip dpV¡$ L$fhpdp„ Aph¡ R>¡?

ip¡^p¡.

`h_ DÅ® `f (Wind Energy) Ap^pqfs rhÛys r_rd®s
 hl¡su lhpdp„ fl¡gu NrsS> DÅ®_y„ ep„rÓL$ DÅ®dp„ ê$`p„sf L$fu_¡ s¡_p Üpfp `pZu Dg¡Qhy„. v$mÏ„ v$mhy„$ S>¡hp 
L$pdp¡ dpV¡$ s¡_p¡ D`ep¡N M|b `l¡gp\uS> L$fhpdp„ Aphsp¡ lsp¡. ApS> DÅ®_p¡ D`ep¡N L$fu_¡ rhÛys DÅ®_u r_rd®rs 
L$fhpdp„ Aph¡ R>¡. hl¡sp `h__u NrsS> DÅ®_y„ rhÛys DÅ®dp„ ê$`p„sf L$f_pf e„Ó_¡ `h_Q½$u (Wind Turbine) 
L$l¡ R>¡. A¡dp„ fl¡gp V$bp®C__u (Gear box) ^pfv$pf bpSy> (åg¡X$) `f hl¡su lhp A\X$psp s¡ af¡ R>¡. V$bp®C__p 
An, Nrs h^pf_pf rNAf bp¡¼k dpfas¡ S>r_Ó_¡ Å¡X¡$gp¡ lp¡e R>¡. afsu ^pfv$pf bpSy>/`p„M_¡ L$pfZ¡ S>r_Ó af¡ R>¡ 
A_¡ rhÛys DÅ® r_dp®Z \pe R>¡. `h_-DÅ®dp„\u rhÛys r_rd®rs_p rhrh^ sb½$p _uQ¡ âdpZ¡ (ApL©$rs 5.19dp„) 
v$ip®hu iL$pe R>¡. `h_Q½$u_u ê$`f¡Mp ApL©$rs 5.20dp„ v$ip®h¡g R>¡. 

S>r_ÓrhÛys DÅ® 

lhp\u afsu dp¡V$u `p„M 
^fphsy„ V$bp®B_ 

Qp¡½$k h¡N\u 
hl¡sp¡ `h_

5.19  `h_ DÅ®dp„\u qhÛysr_rd®rs_p rhrh^ sb½$p

`h_

ipãV$ 

rNAf
bp¸¼k S>r_Ó

b¡Aqf„N
ipãV$

`p„M Ap^pf rd_pfp¡

5.20 `h_ Q½$u_u ê$`f¡Mp
 `h_ DÅ®`f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖdp„ 
sb½$p hpf \sy„ DÅ®_y„ ê$`p„sfZ _uQ¡_u ApL©$rs 
(5.12) dp„ v$ip®ìey„ R>¡. 

hl¡sp `h__u NrsS> DÅ® V$bp®B_dp„_u NrsS> DÅ® rhÛys DÅ® 

5.21 `h_ DÅ® `f Ap^pqfs rhÛys r_rd®rs L¡$ÞÖdp„ DÅ® ê$`p„sf

 1 kW L$fsp Ap¡R>u ndsp\u dp„X$u_¡ 7 MW (7000 kW) ndsp_p `h_-r_rd®rs e„Óp¡ D`gå^ R>¡. S>¡ 
õ\m¡ `h_-DÅ®dp„\u rhÛys DÅ® r_dp®Z L$fhp_u R>¡, Ðep„_u lhp_p h¡N A_ykpf rhrióV$ ndsp_p e„Óp¡ d|L$hpdp„ 
Aph¡ R>¡. A¡L$pv$ õ\m¡ `h_ DÅ®dp„\u rhÛys r_rd®rs dpV¡$ AphíeL$ h¡N ^fphsu lhp D`gå^ R>¡ L¡$ L¡$d s¡ Ðep„_u 
A_¡L$ cp¥Np¡rgL$ bpbsp¡ `f Ap^pqfs lp¡e R>¡.
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 kpNf qL$_pf¡ lhp_p¡ h¡N h^pf¡ lp¡hp\u s¡ `qfkf `h_ DÅ®dp„\u rhÛys DÅ® r_rd®rs dpV¡$ ep¡Áe lp¡e R>¡. `h_ 
DÅ® A¡L$ õhÃR> DÅ® õÓp¡s R>¡, `f„sy `h_Q½$u_u dv$v$\u rhÛys r_rd®rs dpV¡$ AphíeL$ Qp¡½$k h¡N ^fphsu lhp 
b^¡ D`gå^ lp¡su _\u. dpV¡$ s¡_p¡ D`ep¡N L„$CL$ A„i¡ dep®qv$s füp¡ R>¡. 

dprlsu d¡mhp¡.

cpfs_p L¡$V$gpL$ âdyM 
`h_ rhÛys r_rd®rs 
L¡$ÞÖp¡ A_¡ s¡d_u ndsp 
rhi¡ dprlsu d¡mhp¡ A_¡ 
s¡d_p õ\m, fpÄe A_¡            
r_rd®rs ndsp (MW) 
A¡ õhê$`dp„ L$p¡óV$L$ s¥epf 
L$fp¡. 

kp¥f DÅ® `f (Solar Energy) Ap^pqfs rhÛys L¡$ÞÖ
 k|e®qL$fZp¡dp„ fl¡gu âL$pi DÅ®_p¡ D`ep¡N L$fu_¡ b¡ fus¡ rhÛys DÅ®_y„ r_dp®Z L$fu iL$pe R>¡. 
1. s¡ Ap`Z¡ D`f iuMu Nep v$f¡L$ ̀ Ý^rsdp„ L$p¡B`Z DÅ®õÓp¡s_u dv$v$\u S>r_Ó a¡fhu_¡ rhÛys Qy„bL$ue âhs®__p 

sÐh_p¡ D`ep¡N L$fu_¡ rhÛys DÅ®_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡. `f„sy k|e®qL$fZdp„ fl¡gu DÅ®_p¡ D`ep¡N L$fu_¡ 
S>r_Ó_p¡ D`ep¡N L$ep® rkhpe ̀ Z rhÛys DÅ®_y„ r_dp®Z L$fu iL$pe R>¡. rhÛys Qy„bL$ue âhs®_ sÐh_p¡ D`ep¡N 
L$ep® rkhpe ̀ Z rhÛys DÅ® r_dp®Z L$fu iL$pe R>¡. Aphy„ kp¥f L$p¡j Üpfp \pe R>¡. kp¥f rhÛys L$p¡j (Solar cell) 
k|e®qL$fZp¡dp„_u âL$pi DÅ®_y„ ku^y„ rhÛys-DÅ®dp„ ê$`p„sf L$f¡ R>¡. 

2. k|e®-qL$fZdp„_u âL$pi-DÅ®_y„ ê$`p„sf Ap¥[óZL$ DÅ®dp„ L$fu_¡ s¡_p Üpfp V$bp®C__u dv$v$\u S>r_Ó a¡fhu_¡ 
rhÛys DÅ®_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡. 

kp¥f rhÛys L$p¡j (Solar photovoltaic cell)
 kp¥f rhÛys L$p¡j k|e® qL$fZdp„_u âL$pi DÅ®_y„ ê$`p„sf ku^y rhÛys DÅ®dp„ L$f¡ R>¡. Ap âq¾$ep_¡ "ap¡V$p¡ 
ìlp¡ëV$pBL$ `qfZpd' (Photovoltaic effect) L$l¡hpe R>¡. Ap âL$pf¡ DÅ®-ê$`p„sfdp„\u dmsu rhÛys 
i[¼s (DC) A¡L$dpN}e rhÛysDÅ®_p ê$`dp„ D`gå^ \pe R>¡. Ap kp¥f rhÛys L$p¡j Qp¡½$k âL$pf_p A^®hplL$ 
(semiconductor). `v$p\®dp„\u (v$p.s. rkrgL$p¡_) b_ph¡gp¡ lp¡e R>¡. rkrgL$p¡__p 1 Qp¡fkk¢V$uduV$f n¡Óam 
^fphsp A¡L$ kp¥f rhÛys L$p¡jdp„\u Apif¡ 30 mA S>¡V$gp¡ rhÛysâhpl A_¡ 0.5 V huS> v$bpZ_p¡ saphs dm¡ 
R>¡. rkrgL$p¡__p A¡L$ kp¥f L$p¡j_y„ n¡Óam 100 cm2 lp¡e sp¡ A¡L$ kp¥fL$p¡jdp„\u Apif¡ 3 A (30 mA/cm2 X 100 
cm2= 3000 mA = 3 A) rhÛysâhpl A_¡ 0.5 V huS>v$bpZ_p¡ saphs dm¡ R>¡. Ýep_dp„ fpMp¡, kp¥f L$p¡jdp„\u 
dmsp¡  huS>v$bpZ_p¡ saphs s¡_p n¡Óam `f Ap^pqfs lp¡sp¡ _\u. 

k|e®qL$fZ_u âL$pi DÅ® DC  A¡L$dpN}e rhÛys DÅ®
ap¡V$p¡ ìlp¡ëV$pCL$ `qfZpd

`p„M_u g„bpC 1.5m 
ndsp 2kW

5.22 rhrh^ ndsphpmu `h_ Q½$uAp¡ 

OfNÕ\y `h_ DÅ®
âL$ë`

DÛp¡N/M¡su
kdyÖ qL$_pf¡ Aph¡gu 
`p„M_u g„bpC ndsp

`h_Q½$u 
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I = I1+ I2

       I1

       I2

+

+

-

 ApL©$rs 5.23 dp„ v$ip®ìep dyS>b, b¡ kp¥fL$p¡j A¡L$ 
lfp¡mdp„ ¾$rdL$ fus¡ Np¡W$hsp, s¡d_u `pk¡\u dmsp¡ huS> 
v$bpZ_p¡ saphs b„_¡ L$p¡j_p huS>v$bpZ_p saphs_p 
kfhpmp S>¡V$gp¡ lp¡e R>¡. `f„sy Ap Å¡X$pZdp„\u dmsp¡ 
rhÛysâhpl A¡L$ L$p¡jdp„\u dmsp rhÛysâhpl S>¡V$gp¡ 
S> lp¡e R>¡. dpV¡$ S> ¾$rdL$ `Ý^rs\u L$f¡gu Å¡X$Zudp„ 
rhÛysâhpl_p¡ kfhpmp¡ \sp¡ _\u, s¡d S> ApL©$rs 
5.24 dp„ v$ip®ìep dyS>b b¡ kp¥fL$p¡j kdp„sf `Ý^rs\u 
Å¡X$hpdp„ Aph¡ sp¡ s¡dp„\u dmsp¡ rhÛysâhpl Ap b„_¡ 
L$p¡jp¡dp„\u dmsp rhÛysâhpl. kfhpmp S>¡V$gp¡ lp¡e 
R>¡. `f„sy Ap Å¡X$Zu\u dmsp¡ huS>v$bpZ_p¡ saphs 
A¡L$ L$p¡jdp„\u dmsp huS>v$bpZ_p saphs S>¡V$gp¡ 
S> lp¡e R>¡. dpV¡$ kdp„sf `Ý^rs\u L$f¡gu Å¡X$Zudp„ 
huS>v$bpZ_p saphs_p¡ kfhpmp¡ \sp¡ _\u. 
 Ap fus¡ A_¡L$ kp¥f rhÛys L$p¡j_u ¾$rdL$ A_¡ kdp„sf 
`Ý^rs\u Å¡X$Zu L$fu_¡ Å¡CA¡ s¡V$gp¡ huS> v$bpZ_p¡ 
saphs A_¡ Å¡CA¡ s¡V$gp¡ rhÛys âhpl ^fphsu kp¥f 
`¡_g (Solar panel) b_phhpdp„ Aph¡ R>¡. (Sy>Ap¡ : 
ApL©$rs 5.25) v$p.s. : A¡L$pv$ kp¥f-`¡_gdp„ 100 cm2 
n¡Óam ^fphsp 36 kp¥f L$p¡j ¾$rdL$ `Ý^rs\u Å¡X$sp 
Ly$g 18 V huS>v$bpZ_p¡ saphs A_¡ 3 A rhÛysâhpl 
dm¡ R>¡. Aphu A_¡L$ `¡_g A¡L$rÓs L$fu_¡ M|b dp¡V$p 
âdpZdp„ rhÛys DÅ®_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡. kpfp 
kp¥f rhÛysL$p¡j_u L$pe®ndsp Apif¡ 15% lp¡e R>¡. 
A¡V$g¡ L¡$ A¡L$pv$ kp¥f-`¡_g_¡ k|e®âL$pidp„\u 100 W/
cm2 S>¡V$gu âL$pi i[¼s dmsu lp¡e sp¡ s¡ `¡_gdp„\u 
15 W rhÛys i[¼s dmi¡. 

5. 23 kp¥f L$p¡j_y„ ¾$rdL$ Å¡X$pZ

5.24 kp¥f L$p¡j_y„ kdp„sf Å¡X$pZ

5.25 kp¥f L$p¡j A¡L$rÓs fus¡ Å¡X$u_¡ b_ph¡gu kp¥f `¡_g

V Ly$g

I Ly$g

L$p¡j 2

L$p¡j 1

L$p¡j 1 L$p¡j 2

 Aphu A_¡L$ kp¥f-`¡_g_¡ ¾$rdL$ A_¡ kdp„sf fus¡ 
Å¡X$sp Å¡CA¡ s¡V$gp¡ rhÛysâhpl A_¡ huS>v$bpZ_p¡ 
saphs d¡mhu iL$pe R>¡. ApL©$rs 5.26 dp„ v$ip®ìep 
dyS>b kp¥f rhÛys L¡$ÞÖ_p¡ d|m OV$L$ R>¡ - kp¥f L$p¡j. A_¡L$ 
kp¥f L$p¡j A¡L$rÓs \C_¡ kp¥f `¡_g b_¡ R>¡. A_¡L$ kp¥f 
`¡_g_¡ ¾$rdL$ `Ý^rs\u Å¡X$sp [õV²„$N (string) b_¡ R>¡. 
A_¡ A_¡L$ [õV„$N_¡ kdp„sf `Ý^rs\u Å¡X$sp kp¥f-A¸f¡ 
(solar array) b_¡ R>¡. Ap fus¡ kp¥f L$p¡jp¡ hX¡$ Å¡CA¡ 
s¡V$gu rhÛysi[¼s D`gå^ \su lp¡hp\u Äep„ M|b 
Ap¡R>u rhÛysi[¼s_u S>ê$f `X¡$ R>¡. s¡hp e„Ó\u [Dv$p.
kp¥f L$p¡j `f Qpgsy„ NZ_e„Ó (L¡$ë¼eyg¡V$f)]\u d¸Nph¡V$ 
i[¼s_p kp¥fL$p¡j_p¡ D`ep¡N kp¥f rhÛys r_rd®rs L¡$ÞÖdp„ 
L$fhpdp„ Aph¡ R>¡. 

kp¥f L$p¡j

`¡_¡g - kp¥f 
L$p¡jp¡_y„ ¾$rdL$ 

Å¡X$pZ 

A¸f¡ - A_¡L$ 
[õV²„$N_y„ kdp„sf 

Å¡X$pZ [õV²„$N - A_¡L$ 
`¡_g_y„ ¾$rdL$ 

Å¡X$pZ 

5.26   kp¥f L$p¡j\u kp¥f A¸f¡
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 kp¥f L$p¡j\u dmsu rhÛys i[¼s A¡L$dpN}e (DC)  lp¡hp\u, S>¡ rhÛys e„Óp¡ A¡L$dpN}e (DC)  rhÛys i[¼s 
`f Qpg¡ R>¡, S>¡d L¡$ Light Emitting Diode (LED) `f Ap^pqfs huS>mu_p bëb, s¡ õ\m¡ Ap DÅ® kfmsp\u 
hp`fu iL$pe R>¡. `f„sy kp¥f L$p¡jdp„\u DÅ® a¼s k|e®âL$pi D`gå^ lp¡e Ðepf¡ S> s¥epf \su lp¡hp\u, Å¡ Ap DÅ® 
AÞe kde¡ hp`fhu lp¡e sp¡ rhÛys L$p¡jdp„ (battery) s¡_p¡ k„N°l L$fu_¡ fpMhp¡ `X¡$ R>¡. 

5.27 kp¥f L$p¡j Üpfp r_rd®s rhÛys - DÅ®_y„ 
CÞhV®$f Üpfp AC i[¼sdp„ ê$`p„sf L$fh„y. 

AC Üpfp Qpgsp 
rhÛys D`L$fZp¡

rhÛys L$p¡jkp¥f L$p¡j

CÞhV®$f

5.28 kp¥f-rhÛys r_rd®rs L¡$ÞÖ_u ê$`f¡Mp

CÞhV®$f A_¡ 

V²$pÞkap¡d®f

âL$pi DÅ®

`p¸hf N°uX$

kp¥f A¸f¡

 `f„sy Ap`Zp OfNÕ\y s¡d S> Ap¥Ûp¡rNL$ h`fpi dpV¡$_p dp¡V$p 
cpN_p D`L$fZp¡ âÐephs} (AC) rhÛys i[¼s `f Qpgsp lp¡hp\u 
kp¥f L$p¡j Üpfp r_rd®s (A_¡ batterydp„ k„N°rls) rhÛys DÅ®_y„ 
ê$`p„sf CÞhV®$f Üpfp (inverter) âÐephs} rhÛys i[¼sdp„ L$fhy„ `X¡$ 
R>¡. 

 A_¡L$ kp¥f ̀ ¡_g A¡L$rÓs fus¡ Å¡X$u_¡ Å¡CA¡ s¡V$gu 
rhÛys DÅ®_y„ r_dp®Z L$fu iL$pe R>¡. bpSy>_u ApL©$rsdp„ 
v$ip®ìep dyS>b Aphu A_¡L$ `¡_g dpfas r_dp®Z \e¡g 
DC i[¼s CÞhV®$f dpfas AC i[¼sdp„ ê$`p„sqfs 
L$fhpdp„ Aph¡ R>¡. V²$pÞkap¡d®f_u (transformer) 
dv$v$\u Ap i[¼s AphíeL$sp_ykpf huS>v$bpZ_p¡ 
saphs A_¡ rhÛysâhpl_p ê$`dp„ rhÛys rhsfZ 
Åmudp„ rhsfus L$fhpdp„ Aph¡ R>¡. ApL©$rs 5.28 dp„ 
Aphp kp¥f rhÛys r_rd®rs L¡$ÞÖ_u ê$`f¡Mp Ap`¡gu R>¡. 
 Ap âL$pf¡ DÅ® r_dp®Z L$fsu hMs¡ L$p¡C`Z 
âL$pf_p H^Z_y„ Ähg_ \sy„ _ lp¡hp\u L$p¡C`Z âL$pf_y„ 
âvy$jZ \ep rkhpe rhÛys DÅ®_y„ r_dp®Z L$fhpdp„ Aph¡ 
R>¡. `f„sy, k|e®âL$pi dpÓ qv$hk_p S> D`gå^ lp¡hp\u 
kp¥f rhÛys L$p¡j dpÓ qv$hk v$fçep_ S> rhÛys r_rd®rs 
L$fu iL¡$ R>¡¡. 

2.   kp¥f Ap¥[óZL$ (Solar Thermal) rhÛys L¡$ÞÖ
 L$p¡gkp¡, AÏ DÅ® Üpfp Ap¥[óZL$ DÅ® d¡mhu_¡ rhÛys DÅ® r_dp®Z L$fu iL$pe R>¡. s¡ Ap`Z¡ Å¡ey„ Aphu S> 
Ap¥[óZL$ DÅ® k|e®âL$pidp„\u d¡mhu_¡ `Z rhÛys DÅ®_y„ r_dp®Z L$fu iL$pe R>¡. kp¥f Ap¥[óZL$ rhÛys L¡$ÞÖ_p rhrh^ 
sb½$p _uQ¡_u ApL©$rsdp„ v$ip®ìep R>¡. 

     cpfs_p L¡$V$gpL$ âdyM kp¥f DÅ® - rhÛys              
r_rd®rs L¡$ÞÖp¡ A_¡ s¡d_u r_rd®rs ndsp rhi¡ 
dprlsu d¡mhp¡.   

ip¡^p¡.

rhÛys DÅ® 
rhÛys 
S>r_Ó

bpó` `f 
Qpg_pf 
V$bp®C_

A¡L$rÓs \e¡g 
k|e®âL$pidp„\u DÅ® 
ip¡jhp dpV¡$ ip¡jL$ 

k|e®âL$pi A¡L$rÓs 
L$fhp dpV¡$ `fphs®L$

5.29 kp¥f Ap¥[óZL$ rhÛys L¡$ÞÖ_p rhrh^ sb½$p
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iy„ sd¡ ÅZp¡ R>p¡ ? 
rhðdp„ rhÛys rhÛys DÅ® r_dp®Z dpV¡$ h`fpsp DÅ® öp¡s 

öp¡s      ÅNrsL$ âdpZ (%)  cpfsue âdpZ (%) 
L$p¡gkp¡       41   60
_¥krN®L$ hpey      22   08
S>mrhÛys      16   14
AÏ-DÅ®      11   2
`¡V²$p¡rged      4   0.3
_|s_uL$fZnd öp¡s (`h_ rhÛys, kp¥f rhÛys hN¡f¡)  6   15.7
Ly$g       100   100

1. _uQ¡_p L$p¡óV$L$dp„_p ÓZ¡e õs„c_p¡ k„b„^ Ýep_dp„ 
gC_¡ Å¡X$L$p„ Å¡X$p¡. 

2. Ap¥[óZL$ rhÛys r_rd®rsdp„ L$ey„ H^Z h`fpe R>¡? 
Ap rhÛys r_rd®rs_¡ L$pfZ¡ r_dp®Z \_pf    
kdõepAp¡ L$C? 

3.  Ap¥[óZL$ rhÛysr_rd®rs L¡$ÞÖ rkhpe AÞe L$ep 
rhÛys L¡$ÞÖdp„ DóZsp DÅ® h`fpe R>¡? Ap 
DóZsp DÅ® L$ep L$ep dpN£ d¡mhhpdp„ Aph¡ R>¡?

4.  L$ep rhÛys r_rd®rs L¡$ÞÖdp„ DÅ® ê$`p„sfZ_p h^y 
sb½$p R>¡? L$ep rhÛys r_rd®rs h^y L¡$ÞÖdp„ Ap¡R>p 
sb½$p R>¡?

5.30  kp¥f Ap¥[óZL$ rhÛys r_rd®rs L¡$ÞÖ_u ê$`f¡Mp

S>r_Ó

bpó`

V$bp®C_

Ly$tgN V$phfkp¥f k„N°plL$

`p¸hf N°uX$

k„O_L$

`„`

kp¥f DÅ®

bpó`

kp¥f 
DÅ®

`pZu

DóZ `pZu_p¡ âhpl

`fphs®L$

I II III
L$p¡gkp¡ [õ\rsS> DÅ® `h_ rhÛys L¡$ÞÖ

eyf¡r_ed NrsS> DÅ® S>mrhÛys L¡$ÞÖ

`pZu_p¡ 
S>Õ\p¡

AÏ DÅ® Ap¥[óZL$ rhÛys L¡$ÞÖ

`h_ Ap¥[óZL$ DÅ® AZy-rhÛys L¡$ÞÖ

 ApL©$rs 5.30dp„ v$ip®ìep dyS>b k|e®qL$fZ `fphrs®s L$f_pf A_¡L$ `fphs®L$p¡_p¡ D`ep¡N L$fu_¡ k|e®qL$fZ_¡    
A¡L$ ip¡jL$ `f L¡$[ÞÖs L$fhpdp„ Aph¡ R>¡. s¡\u Ðep„ DóZsp DÅ® s¥epf \pe R>¡. Ap DóZsp_u klpesp\u `pZu_y„ 
ê$`p„sf hfpmdp„ L$fu_¡ V$bp®C_ A_¡ V$bp®C_ Üpfp S>r_Ó a¡fhhpdp„ Aph¡ R>¡ A_¡ rhÛys DÅ® r_dp®Z L$fhpdp„ Aph¡ 
R>¡. 

ip¡jL$

õhpÝepe
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5.  _uQ¡_p iåv$L$p¡eX$p DL¡$gp¡. 
 1. Ap¥[óZL$ DÅ® âL$ë`dp„ h`fpsy„ H^Z.
 2. k„N°rls ̀ pZudp„_u [õ\rsS> DÅ® Ap DÅ®_p¡ 

öp¡s R>¡. 
 3. Q„Ö`yfdp„ Aph¡gy„ rhÛys r_rd®rs L¡$ÞÖ
 4. _¥krN®L$ hpeydp„_u DÅ®
 5. `h_ DÅ® A¡V$g¡ 

1

2

3

4

5

6. saphs õ`óV$ L$fp¡. 
 A. `pf„`qfL$ DÅ® öp¡s A_¡ A`pf„`qfL$ DÅ® 

öp¡s
 Ap. Ap¥[óZL$ rhÛys r_rd®rs A_¡ kp¥f Ap¥[óZL$ 

rhÛys r_rd®rs 
7. lqfs DÅ® A¡V$g¡ iy„? L$ep DÅ® öp¡s _¡ lqfs DÅ® 

L$lu iL$pi¡? ip dpV¡$? lqfs DÅ®_p Dv$plfZ 
Ap`p¡. 

8. _uQ¡_p rh^p_p¡_y„ õ`óV$uL$fZ gMp¡. 
 A. Æhpíd DÅ® lqfs DÅ®_y„ Dv$plfZ R>¡.
 Ap. DÅ®_u bQs A¡ kde_u S>ê$qfeps R>¡. 
9. _uQ¡_p âñp¡_p DÑf Ap`p¡. 
 A. AÏ rhÛys r_rd®rs L¡$ÞÖdp„ \su AÏ 

rhM„X$_ q¾$ep L¡$hu fus¡ `|Z® \pe R>¡.
 Ap. kp¥f-`¡_g_y„ Å¡X$pZ hp`fu_¡ AphíeL$sp- 

_ykpf rhÛys i[¼s L¡$hu fus¡ d¡mhu iL$pe 
R>¡? 

 B. kp¥f DÅ®_p apev$p A_¡ dep®v$p L$ep R>¡?
10. _uQ¡_p rhÛys r_rd®rs L¡$ÞÖdp„ sb½$phpf \_pf 

DÅ® ê$`p„sfZ õ`óV$ L$fp¡.
 A. Ap¥[óZL$ rhÛys r_rd®rs L¡$ÞÖ
 Ap. AÏ rhÛys r_rd®rs L¡$ÞÖ

 B. kp¥f  Ap¥[óZL$ rhÛys r_rd®rs L¡$ÞÖ
 C. S>mrhÛys r_rd®rs L¡$ÞÖ
11. h¥opr_L$ L$pfZp¡ gMp¡.
 A. Ap[ÎhL$ AÏ DÅ® öp¡s A¡ kp¥\u rhõs©s 

DÅ® öp¡s R>¡.
 Ap. rhÛys r_rd®rs âL$pf A_ykpf V$bp®C__u 

ê$`f¡Mp Sy>v$u Sy>v$u lp¡e R>¡.
 B. AÏ DÅ® L¡$ÞÖdp„ AÏ rhM„X$_ âq¾$ep 

r_e„rÓs L$fhu Ars AphíeL$ lp¡e R>¡.
 C. S>mrhÛys DÅ®, kp¥f DÅ® A_¡ `h_ DÅ®_¡ 

_|s_uL$fZ nd DÅ® L$l¡hpe R>¡. 
 D. kp¥f ap¡V$p¡ìlp¡ëV$pCL$ L$p¡j_u dv$v$\u mW \u 

MW ky^u_u DÅ® r_rd®rs i¼e R>¡.
12. kp¥f Ap¥[óZL$ rhÛys r_rd®rs_y„ k„L$ë`_p rQÓ 

s¥epf L$fp¡. 
13. S>mrhÛys r_rd®rs L¡$ÞÖ `ep®hfZ õ_¡lu R>¡ L¡$ _l] 

s¡ rhi¡ sdpfp¡ ds õ`óV$ L$fp¡.
14. _pdr_v£$ris ApL©$rs v$p¡fp¡. 
 A. kp¥f Ap¥[óZL$ rhÛys L¡$ÞÖdp„ DÅ® ê$`p„sfZ 

v$ip®h_pf.
 Ap. A¡L$ kp¥f `¡_gdp„\u 18 V huS>v$bpZ_p¡ 

saphs A_¡ 3 A rhÛys âhpl dm¡ R>¡. 72 
V huS>v$bpZ_p¡ saphs A_¡ 9A rhÛys 
âhpl d¡mhhp dpV¡$ kp¥f `¥_g hp`fu_¡ kp¥f 
A¡f¡ L¡$hu fus¡ b_phu iL$pi¡ s¡_u ApL©$rs 
v$p¡fp¡. ApL©$rsdp„ sd¡ kp¥f `¡_g v$ip®hhp dpV¡$ 
rhÛys L$p¡j_y„ rQŒ hp`fu iL$p¡ R>¡? 

15. V|„$L$ _p¢^ gMp¡.
 rhÛys r_rd®rs A_¡ `ep®hfZ
D`¾$d :
 A. kp¥f Ly$L$f, kp¥f b„bp¡ A_¡ kp¥f v$uhp rhi¡ 

dprlsu A¡L$rÓs L$fp¡.
 Ap. sdpfu _ÆL$_p rhÛys r_rd®rs L¡$ÞÖ_u     

dygpL$ps gC_¡ dprlsu d¡mhp¡.
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kÆhp¡_y„ hN}L$fZ L$fhp dpV¡$ L$ep dp`v„$X$_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡?

6. âpZuAp¡_y„ hN}L$fZ

Ø	âpZu hN}L$fZ_p¡ Crslpk
Ø	âpZu hN}L$fZ_u _hu `Ý^rs
Ø	âpZu k©[óV$

epv$ L$fp¡.

 `pR>gp ^p¡fZdp„ sd¡ kÆhp¡_p hN}L$fZ_u dprlsu d¡mhu R>¡. sdpfu Apk`pk dmsp kÆhp¡ dy¿eÐh¡ 
h_õ`rs A_¡ âpZu lp¡e R>¡. s¡d_p hN}L$fZ_p rhrh^ dp`v„$X$_p¡ Ap`Z¡ Aæepk L$ep£ R>¡. s¡_¡ Ap^pf¡ _uQ¡_p¡ 
ãgp¡QpV®$ `|Z® L$fp¡. 

awNhN}eh_õ`rshN}e

âpZuhN}e

k©[óV$ : dp¡_¡fp
blzL$p¡jue kÆhA¡L$L$p¡jue kÆh

k©[óV$:

kÆh

h_õ`rs_y„ hN}L$fZ L¡$hu fus¡ L$ey¯ R>¡?epv$ L$fp¡.

 `pR>gp hj£ Ap`Z¡ h_õ`rs_y„ hN}L$fZ_p¡ Aæepk L$ep£ R>¡. s¡_p Üpfp Ap`Z_¡ h_õ`rs_y„ h¥rhÝe kdÅey„ R>¡. 
 sd¡ sdpfu Apk`pk rhrh^ âpZuAp¡ Å¡sp lip¡. L¡$V$gpL$ âpZu M|b _p_p lp¡e R>¡ sp¡ L¡$V$gpL$ M|b dp¡V$p. 
L¡$V$gpL$ âpZu S>du_ `f fl¡ R>¡, sp¡ L¡$V$gpL$ `pZudp„ sf¡ R>¡ A\hp lhpdp„ DX¡$ R>¡. L¡$V$gpL$ âpZu_u ÐhQp `f c]NX$p„ 
lp¡e R>¡ sp¡ L¡$V$gpL$ âpZu_u ÐhQp `f `]R>p A\hp hpm lp¡e R>¡. Apd âpZuAp¡_u bpbsdp„ `Z âQ„X$ h¥rhÝe 
S>Zpe R>¡. lpgdp„ \e¡gp Aæepk A_ykpf `©Õhu `f A„v$pS>¡ 7 v$k gpM âL$pf_p âpZuAp¡_u âÅrs lp¡hp_y„ 
A_ydp_ L$fhpdp„ Apìey„ R>¡. Apdp„_u v$f¡L$ âÅrs_p¡ Aæepk L$fhp¡ Ai¼e R>¡, `f„sy Å¡ âpZuAp¡_p kpçe A_¡ 
saphs `f Ap^pqfs rhcpN A_¡ `¡V$p rhcpN s¥epf L$fuA¡ sp¡ Ap âQ„X$ k„¿epdp„ fl¡gp âpZuAp¡_p¡ Aæepk L$fhp¡ 
M|b kfm \i¡.

6.1 kÆhp¡_y„ hN}L$fZ
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 kpçe A_¡ saphs `f Ap^pqfs rhcpN A_¡ `¡V$p rhcpN s¥epf L$fhp A¡V$g¡ âpZuAp¡_y„ hN}L$fZ. 

hN}L$fZ_p apev$p
1. âpZu_p¡ Aæepk L$fhp¡ kfm \pe R>¡.
2. A¡L$ rhcpNdp„\u AdyL$ âpZuAp¡_p¡ 

Aæepk L$fuA¡ sp¡ ̀ Z s¡ rhcpN_p b^p 
âpZuAp¡ rhi¡ dprlsu dm¡ R>¡.

3. âpZuAp¡_u DÐ¾$p„rs rhi¡ dprlsu dm¡ 
R>¡.

4. âpZuAp¡_¡ Ap¡mMhp kfm \pe R>¡ A_¡ 
s¡dp„ kQp¡V$sp Aph¡ R>¡.

5. âpZuAp¡_p¡ AÞe kÆh kp\¡_p¡ k„b„^ 
kdS>hpdp„ dv$v$ dm¡ R>¡.

6. v$f¡L$ âpZuAp¡_p fl¡W$pZ, r_kN®dp„ s¡d_y„ 
Qp¡½$k õ\p_ kdS>hpdp„ dv$v$ dm¡ R>¡.

7. âpZuAp¡_p Sy>v$p Sy>v$p âL$pf_p                 
A_yL|$g__u dprlsu dm¡ R>¡.

 Sy>v$p Sy>v$p AæepkL$pfp¡A¡ kde¡ kde¡ âpZuAp¡_y„      
hN}L$fZ L$fhp_p¡ âeÐ_ L$ep£ R>¡. N°uL$ sÒho A¡qfõV$p¡V$g¡ kp¥ 
â\d âpZuAp¡_y„ hN}L$fZ L$ey¯ lsy„. s¡dZ¡ ifuf_y„ L$v$, s¡d_u 
Apv$sp¡, s¡d_p fl¡W$pZ S>¡hp dyØpAp¡_¡ Ap^pf¡ hN}L$fZ L$ey¯ 
lsy„. rhop__u âNrs \sp ApNm S>sp„ k„v$c® bv$gpsp Nep 
A_¡ s¡ A_ykpf hN}L$fZ_p dyØp `Z bv$gpe R>¡. A¡qfõV$p¡V$g¡ 
hp`f¡gu hN}L$fZ_u `Ý^rs_¡ "L©$rÓd `Ý^rs' L$l¡hpe R>¡. 
\¡Ap¡ä¡õV$k, [àg_u, Å¸_ f¡, rgr_ek¡ `Z hN}L$fZ_u L©$rÓd 
`Ý^rs_p¡ Ap^pf gu^p¡ lsp¡. L$pgp„sf¡ hN}L$fZ_u _¥krN®L$ 
`Ý^rs_p¡ Ap^pf g¡hpdp„ Apìep¡. hN}L$fZ_u _¥krN®L$ 
`Ý^rs kÆhp¡_u ifuf fQ_p rhjeL$ NyZ^d®, s¡d_p L$p¡j, 
NyZk|Ó, S>¥h fpkperZL$ NyZ^d® S>¡hp dyØp `f Ap^pqfs 
lsu. L$pgp„sf¡ DÐ¾$p„rshpv$ `f Ap^pqfs A_¡L$ hN}L$fZ 
`Ý^rs Adgdp„ d|L$hpdp„ Aphu. X$p¸åT„õL$u A_¡ d¡ef¡ Ap 
`Ý^rs_p¡ Ap^pf gC_¡ âpZuAp¡_y„ hN}L$fZ L$ey¯. hs®dp_dp„ 
L$pg® hyS>¡ `Z âpZuAp¡_y„ hN}L$fZ L$ey¯ R>¡. 

 `pf„`qfL$ `Ý^rs A_ykpf âpZuAp¡_p ifuf_¡ Ap^pf Ap`hp dpV¡$ `©óW$fÄSy> _pd_p¡ Aheh R>¡ L¡$ _l] s¡_p 
Ap^pf¡ âpZu k©[óV$_y„ b¡ rhcpNdp„ hN}L$fZ L$fhpdp„ Aph¡ R>¡. Akd`©óW$fÄSy> âpZu (Non-chordates) A_¡ 
kd`©óW$fÄSy> âpZu (Chordates).
A.  Akd`©óW$fÄSy> âpZu : Ap âpZuAp¡_u rhrióV$sp _uQ¡ âdpZ¡ lp¡e R>¡. 
1. ifufdp„ `©óW$fÄSy> (Notochord)_pd_p¡ Ap^pfL$ lp¡sp¡ _\u. 
2. N°k_udp„ L$ëgprhv$f lp¡sp _\u.
3. Q¡spfÄSy> (Nerve cord) lp¡e sp¡ eyÁdp„Nu (Paired), _½$f (Solid) A_¡ ifuf_u D`f_u bpSy>A¡ (ventral 

side) lp¡e R>¡.
4. ùv$e lp¡e sp¡ s¡ ifuf_u `©óW$ bpSy> (Dorsal side) A¡ lp¡e R>¡.

âpZu hN}L$fZ_p¡ Crslpk (History of animal classification)

 Akd`©óW$fÄSy> âpZuAp¡_¡ v$k cpNdp„ rhcpNhpdp„ Apìep R>¡. Ap v$k k„O (Phylum) A¡V$g¡ Apqv$Æhu 
(Protozoa),  f„^°ue (Porifera), rkg¢V$f¡V$p/r_X$pfuep (Coelentarata/Cnidaria), Q`V$p L©$rd 
(Platyhelminthes), Np¡m L©$rd (Aschelminthes), hgeu (Annelida), k„r^`pv$ (Arthropoda), 
d©vy$L$pe (Mollusca), L„$V$L$Qd}/i|mÐhQp (Echinodermata) A_¡ A^®kd`©óW$fÄSy> (Hemichordata).

âpZu hN}L$fZ_u `pf„`qfL$ `Ý^rs (Traditional method of animal classification)
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  Ap âpZuAp¡_p hN}L$fZ dpV¡$_u AÐepf ky^u_u âQrgs `Ý^rs lsu. `f„sy lpgdp„ A¡L$ _hu S> hN}L$fZ 
`Ý^rs_p¡ Ap^pf g¡hpdp„ Aph¡ R>¡. Ap _hu hN}L$fZ `Ý^rs_y„ Ap`Z¡ V|„$L$dp„ kdunZ L$fuA¡.
 lpgdp„ fp¸bV®$ [ìlV$pL$f_u `„Qk©[óV$ `Ý^rs A_ykpf a¼s v$f¡L$ blzL$p¡jue âpZuAp¡_p¡ kdph¡i "âpZu k©óV$u' 
(Kingdom- Animalia) dp„ L$ep£ R>¡. Ap `Ý^rsdp„ âpZu_y„ hN}L$fZ L$fsu hMs¡ ifuf_y„ fQ_pÐdL$ k„OV$_ 
(Body organization), ifuf_u kdrdsu (Body symmetry), ifuf_y„ `p¡gpZ (Body cavity), A„Ly$fZ 
õsf (Germinal layers), M„X$uch_ (Segmentation) S>¡hp L¡$V$gpL$ dyØpAp¡_p¡ Ap^pf g¡hpdp„ Apìep¡ R>¡.

 v$f¡L$ kd`©óW$fÄSy> âpZuAp¡_p¡ kdph¡i A¡L$ S> NZdp„ L$fhpdp„ Apìep¡ R>¡. s¡ NZ_y„ _pd ̀ Z  kd`©óW$fÄSy> 
âpZuNZ A¡hy„ fpMhpdp„ Apìey„ R>¡. kd`©óW$fÄSy> âpZuNZ_y„ rhcpS>_ ÓZ D`NZdp„ L$fhpdp„ Apìey„ R>¡. 
eyfp¡L$p¸X£$V$p (Urochordata), k¡a¸gp¡L$p¸X£$V$p (Cephalochordata) A_¡ hqV®$b°¡V$p (Vertebrata). hqV®$b°¡V$p 
D`NZ_y„ R> hN®dp„ hN}L$fZ L$fhpdp„ Apìey„ R>¡. s¡ R> hN® Ap âdpZ¡ R>¡. Q¾$dyMu (Class: Cyclostomata), 
dÐõe (Class: Pisces), DceQf (Class: Amphibia), kqfk©` (Class: Reptilia), `nu (Class: 
Aves) A_¡ kõs_ (Class: Mammalia). 

iy„ sd¡ ÅZp¡ R>p¡ ? 

 `©óW$fÄSy> ifuf_¡ Ap^pf v¡$_pf gp„bu v$p¡fu 
S>¡hu k„fQ_p âpZuAp¡_p ifufdp„ `©óW$bpSy>A¡ 
lp¡e R>¡. s¡ Q¡sp`¡iu_¡ AÞe ifuf L$fsp Sy>v$u fpM¡ 
R>¡. õ_pey_p Å¡X$pZ dpV¡$ S>Áep `|fu `pX¡$ R>¡. S>¡\u 
klS>sp\u lg_-Qg_ L$fhy„ i¼e b_¡ R>¡. 

6.2  kd`©óW$fÄSy> âpZu_u rhrióV$sp

1. Q¾$dyMu
2. dÐõe
3. DceQf
4. kqfk©`
5. `nu
6. kõs_

 1. Apqv$Æh 
2. f„r^°e
3. rkg¢V$fpV$p
4. Q`V$pL©$rd
5. Np¡mL©$rd 

6. hgeu
7. k„r^`pv$
8. d©vy$L$pe
9. L„$V$L$Qd}/i|mÐhQp
10. A^®kd`©óW$fÄSy>

1. eyfp¡L$p¸X£$V$pD`k©[óV$
kd`©óW$fÄSy>

D`k©[óV$
Akd`©óW$fÄSy

`°pZu k©[óV$

3. hqV®$b°¡V$p

2. k¡a¡gp¡L$p¸X£$V$p

NZ
kd`©óW$fÄSy>

D`NZ

hN®

6.3 âpZuk©[óV$_y„ âQrgs hN}L$fZ

Ap. kd`©óW$fÄSy> âpZu : Ap âpZuAp¡_u rhrióV$sp _uQ¡ âdpZ¡ lp¡e R>¡.
1. ifufdp„ `©óW$fÄSy> (Notochord)_pd_p¡ Ap^pfL$ lp¡e R>¡. 
2. ðk_ dpV¡$ a¡akp A\hp Q|C (Gill slits) lp¡e R>¡.
3. Q¡spfÄSy> A¡L$ S>, `p¡gp A_¡ ifuf_u `©óW$ bpSy>A¡ lp¡e R>¡.
4. ùv$e ifuf_u D`f_u bpSy>A¡ lp¡e R>¡.

NZ

`©óW$fÄSy> Q¡spfÄSy> 

dp¡Yy$
Q|CNyv$pÜpf`yÃR>

õ_pey
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6.4 ÆhÖìe õsf k„OV$_p

âpZu hN}L$fZ_u _hu `Ý^rs : hp`fhpdp„ Aph¡g Ap^pfc|s dyØp
A. fQ_pÐdL$ k„OV$_ (Grades of organization)

 blzL$p¡jue âpZuAp¡dp„ A_¡L$ L$p¡jp¡ lp¡hp R>sp„ Å¡ `¡iu s¥epf _ \C lp¡e sp¡ Aphp âpZu_p ifuf "`¡iuõsf' 
(Cellular grade organization) k„OV$_ v$ip®h¡ R>¡. v$p.s. f„^°ue NZdp„_p âpZu.

Adubp `¡fpd¡riAd

6.5 `¡iu õsf k„OV$_
L$p¸gf `¡iu

Ardbp¡kpCV$
L„$qV$L$p

AS>¥rhL$ cpN

`pZu blpf S>hp_p¡ dpN® (Ap¸õ¼eygp)

Ap¸[õV$d

kpeL$p¸_

S>__N°„r\

dyM

O„V$u
_guL$p

õ_pey

õ`i®L$

dyMbplz

S>¡guaui 

6.6 L$p¡i-`¡iu k„OV$__p L¡$V$gpL$ âpZu

 L¡$V$gpL$ âpZuAp¡_p ifufdp„ L$p¡j 
A¡L$rÓs \C_¡ `¡iu s¥epf \pe R>¡ A_¡ s¡ 
`¡iu_u dv$v$\u ipfuqfL$ q¾$ep ̀ pf ̀ pX$hpdp„ 
Aph¡ R>¡. Ap âL$pf_p âpZuAp¡dp„ "L$p¡j-
`¡iu õsf k„OV$_' (Cell - tissue grade 
organization) lp¡e R>¡. v$p.s. L$p¡óW$p„Nu 
kdyv$pe_p âpZu.
 Q`V$p L©$rddp„ "`¡iu-Aheh õsf 
k„OV$_' (Tissue-organ grade 
organization) lp¡e R>¡. S>¡dp„ L¡$V$guL$ 
`¡iu A¡L$rÓs \C_¡ Qp¡½$k Aheh s¥epf 
\ep lp¡e R>¡. `f„sy `|Z® Aheh k„õ\p 
s¥epf \C lp¡su _\u.

AÞ__rgL$p

dyM

_¡Ótbvy$

Ny[ÃR>L$p A^f s„rÓL$p 
fÄSy>

S>W$fhprl_u 
`p¡gpZ

àg_¡fuAp

6.7  `¡iu-Aheh õsf k„OV$_

Ap„sfX$p

  âpZuAp¡_y„ ifuf L$p¡j\u b_¡gy„ 
lp¡e R>¡. âpZuAp¡_p blzL$p¡jue ifufdp„ 
A_¡L$ L$p¡jp¡ L$pe®fs lp¡e R>¡, sp¡ A¡L$L$p¡jue 
âpZuAp¡_y„ ifuf A¡L$ S> L$p¡j\u b_¡gy„ 
lp¡hp\u s¡_p b^p L$pep£ A¡L$ S> L$p¡j_u 
dv$v$\u \pe R>¡. A¡L$L$p¡jue âpZuAp¡_p 
ifuf_y„ k„OV$_ "ÆhÖìe - õsf' 
(Protoplasmic grade) âL$pf_y„ lp¡e R>¡.
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 AÐepf ky^u Ap`Z¡ iuM¡gp fQ_pÐdL$ k„OV$__p Qpf 
âL$pfdp„\u h^¡gp b^p âpZuAp¡dp„ "Aheh k„õ\p õsf k„OV$_' 
lp¡e (Organ-system grade organization) R>¡. S>¡dp„ 
rhrióV$ L$pe® dpV¡$ A_¡L$ Aheh A¡L$buÅ kp\¡ Å¡X$pC_¡ Aheh 
k„õ\p s¥epf L$f¡ R>¡. v$p.s. dp_h, v¡$X$L$p¡, L$fQgp¡, hN¡f¡. 

Ap. ipfuqfL$ kdrdsu (Body Symmetry)
 dp_h ifuf A_¡ õ`p¢rS>gp_y„ rQÓ gp¡. rQÓdp„_p ifuf_p 
Qp¡½$k An\u L$pë`r_L$ R>¡v$ L$fhp_p¡ âeÐ_ L$fp¡ S>¡\u sd_¡ b¡ 
kdp_ cpN dmu iL¡$. 
 iy„ Å¡hp dýey„ ?

r_funZ L$fp¡.
_uQ¡ dp_hu ifuf_u fQ_p v$ip®hu R>¡. s¡_¡ ep¡Áe _pd Ap`p¡ A_¡ dp_hu ifufdp„ 
s¡dp„_p L$ep ¼ep Ahehp¡ R>¡ ? 

6.8  Aheh k„õ\p õsf k„OV$_ 

rÓÄep kdrdrsAkdrds ifuf
qÜ`pò® kdrdrs

6.9  ipfuqfL$ kdrdsu_p âL$pf 

dÝeõsf

A„sS>®__õsf

brlS>®__õsf
d©s/AS>¥rhL$ õsf 

6.10 qÜõsfue A_¡ rÓõsfue 

B. ApÛ õsf/ S>__ õsf (Germinal layers) : qÜõsfue A_¡ rÓõsfue (Diploblastic and triploblastic)

 âpZuAp¡_p ifuf_p Qp¡½$k An\u L$pë`r_L$ R>¡v$ L$fsp s¡ ifuf_p b¡ kdp_ cpN \pe R>¡ L¡$ _l] s¡ NyZ^d®_p 
Ap^pf¡ âpZuAp¡_p ifuf_p rhrh^ âL$pf R>¡.
Akdrds ifuf (Asymmetrical body): Aphp âL$pf_p ifufdp„ A¡hp¡ L$p¡C `Z An lp¡sp¡ _\u Äep„\u R>¡v$ 
L$fsp ifuf_¡ b¡ kdp_ cpNdp„ rhcpNu iL$pe. v$p.s. L¡$V$gpL$ âL$pf_p õ`„S>. 
rÓÄep kdrdrs (Radial Symmetry) : Ap âL$pf_p ifuf_p bfpbf dÝe An\u S>sp L$p¡C`Z kdsgdp„\u 
(Plane) R>¡v$ gCA¡ sp¡ b¡ kdp_ cpN `X¡$ R>¡. v$p.s. spfL$ dpR>gu. Ap âpZuAp¡_p ifufdp„ dÝe Andp„\u S>sp 
`p„Q Sy>v$p Sy>v$p kdsgp¡ R>¡. s¡\u `p„Q Sy>v$u Sy>v$u `Ý^rs\u R>¡v$ L$fsp b¡ kdp_ cpN dmu iL¡$ R>¡. 
qÜ`pò® kdrdrs (Bilateral symmetry) : Ap âL$pf_p ifufdp„ A¡L$ S> An lp¡e S>¡dp„\u L$pë`r_L$ R>¡v$ L$fsp 
b¡ kdp_ cpN \pe R>¡. v$p.s. qL$V$L$, dpR>gu , v¡$X$L$p¡, `nu, dp_h hN¡f¡. 

 blzL$p¡jue âpZuAp¡dp„ s¡d_u c|°ZAhõ\p_u h©[Ý^_p 
iê$Aps_p kdedp„ L$p¡j_y„ ApÛõsfdp„\u S> s¡ âpZuAp¡_p 
ifuf_u rhrh^ `¡iuAp¡ s¥epf \pe R>¡. L¡$V$gpL$ âpZuAp¡dp„ a¼s b¡ 
S> ApÛõsf [brlS>®__õsf (Ectoderm) A_¡ A„sS>®__õsf 
(Endoderm)] s¥epf \pe R>¡. (v$p.s. b^p L$p¡óW$p„Nu rkg¢V$f¡V$p) 
Äepf¡ dp¡V$pcpN_p b^p âpZuAp¡dp„ ÓZ ApÛõsf lp¡e R>¡. A¡V$g¡ 
L¡$ D`f_p bÞ_¡_u kp\¡ dÝeõsf (Mesoderm) s¥epf \pe R>¡. 
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 D`f_p b^p Ap^pfc|s dyØpAp¡_p¡ D`ep¡N L$fu_¡ âpZuAp¡_y„ 
Ap^yr_L$ hN}L$fZ L$e¯y R>¡.

C. ifuf_y„ `p¡gpZ (Body Cavity)
 ifufcurÑ A_¡ A„v$f_p Aheh hÃQ¡ Aph¡gp 
`p¡gpZ_¡ ifuf_y„ `p¡gpZ L$l¡hpe R>¡. blzL$p¡jue 
âpZuAp¡_u  c°|Zphõ\p_u iê$Aps_p kdedp„ 
dÝeõsf\u (Mesoderm) A\hp Ap„sfX$p\u ifuf_y„ 
`p¡gpZ s¥epf \pe R>¡. Aphp âL$pf_y„ ifuf_y„ `p¡gpZ 
hgeu âpZu kdyv$pe A_¡ s¡ `R>u_p b^p kdyv$pe_p 
âpZuAp¡_p ifufdp„ lp¡e R>¡. Aphp âpZuAp¡_¡ ifuf_y„ 
hpõsrhL$ `p¡gpZ (Eucoelomate) lp¡e R>¡. Aphp 
âpZuAp¡_¡ ifuf_y„ hpõsrhL$ `p¡gpZ ^fphsp âpZu 
(Acoelomate) L$l¡ R>¡. f„^°ue âpZu, rkg¢V$f¡V$p 
kdyv$pe, Q`V$p L©$rd_p¡ kdyv$pe S>¡hp kdyv$pe_p 
âpZuAp¡_p ifufdp„ `p¡gpZ lp¡sy„ _\u. Aphp âpZuAp¡_¡ 
ifuf_p `p¡gpZ frls âpZuAp¡ L$l¡ R>¡. Np¡m L©$rd_p 
ifufdp„ ̀ p¡gpZ lp¡e R>¡. ̀ Z s¡ D`f S>Zph¡g ̀ Ý^rs\u 
s¥epf \e„y „ _ lp¡hp\u s¡_¡ Apcpku `p¡gpZ ^fphsp 
âpZu (Pseudocoelomate) L$l¡ R>¡. 

M„X$u ch_ (Body Segmentation)
 Å¡ âpZuAp¡_y„ ifuf _p_p-_p_p kdp_ cpNdp„ 
rhcpN¡gy„ lp¡e sp¡ Aphp ifuf_¡ M„X$ue ifuf (Segmented 
body) L$l¡ R>¡ A_¡ v$f¡L$ _p_p cpN_¡ M„X$ (Segment) L$l¡ 
R>¡. v$p.s. hgeu âpZu kdyv$pe_y„ Amrkey„. 

brlS>®__õsf

brlS>®__õsf

brlS>®__-
õsf

A„sS>®__õsf

A„sS>®__õsf

dÝeõsf

dÝeõsf

Apcpku 
`p¡gpZ

ifuf_y„ `p¡gpZ

ifuf_y„ `p¡gpZ ^fph_pf âpZu 

dÝeõsf

ifufdp„ Apcpku `p¡gpZ ^fph_pf âpZu

ifufdp„ `p¡gpZ _ lp¡e s¡hp âpZu 

A„sS>®__õsf

6.11  ifuf_p `p¡gpZ_p Ap^pf¡ âpZuAp¡_p âL$pf

ifuf k„OV$_ ifuf kdrdsu ifuf_y„ `p¡gpZ âpZu kdyv$pe

âpZu k©[óV$ 
L$p¡j qv$hpg 
_ lp¡e s¡hp 
blzL$p¡¡jue 
âpZu  

L$p¡j õsfue ifuf 
k„OV$_ 

`¡iu/ Aheh/  
Aheh k„õ\p 
õsf ifuf 
k„OV$_

k©[óV$

Akdrds ifuf

rÓÄep kdrds 
ifuf

qÜ`pð® kdrds 
ifuf

`p¡gpZ frls ifuf 

Apcpku `p¡gpZ 
^fphsp ifuf

hpõsrhL$ `p¡gpZ
^fphsp ifuf

f„^°ue (rR>ÖL$pe)

rkg¢V$ f¡V$p (L$p¡óW$p„Nu)

Q`V$p L©$rd

Np¡m L©$rd

hgeu

k„r^`pv$

d©vy$L$pe

i|mÐhQp/L„$V$L$Qd}

A^® kd`©óW$fÄSy>

kd`©óW$fÄSy>

âpZu k©[óV$ (kingdom -Animalia)



67

õ`p¸„rS>gp 

L$p¡gf L$p¡j 
Ap¸õ¼eygd

6.12  rR>ÖL$pe kdyv$pedp„_p âpZu

kpeL$p¡_ õ`„S>

rk A¡r_dp¡_

õ`i®L$

lpBX²$p

_hÅs dyLy$g A„X$pie

h©jZ 

õ`i®L$
dyM

ifuf

6.13  rkg¢V$fpV$p/ L$p¡óW$p„Nu kdyv$pe_p âpZu 

L$p¡fg

rR>ÖL$pe `pZu kdyv$pe (Phylum-Porifera) 
1. Ap âpZuAp¡_u ifuf fQ_p kp¥\u kpv$p âL$pf_u lp¡hp\u s¡d_¡ 

"õ`„S>' L$l¡hpe R>¡. s¡d_p ifuf `f Ak„¿e rR>Öp¡ lp¡e R>¡. s¡ rR>Öp¡_¡ 
"Ap¸õV$uep' A_¡ "Ap¡õLy$gp' L$l¡hpe R>¡. 

2. Ap S>mQf âpZu dp¡V$pcpN¡ kdyÖdp„ Äepf¡ L¡$V$gpL$ duW$p `pZudp„ 
Å¡hp dm¡ R>¡. 

3. dp¡V$p cpN¡ b^p âpZuAp¡_p ifuf Akdrds lp¡e R>¡. 

4. Ap âpZuAp¡_p ifufdp„ rhrióV$ L$p¸gf L$p¡j lp¡e R>¡. s¡_u dv$v$\u Ap 
âpZu ifufdp„ `pZu_¡ âhprls L$f¡ R>¡. 

5. Ap âpZu Ap^pfL$ kp\¡ k„gÁ_ lp¡hp\u s¡d_y„ âQg_ \sy„ _\u. dpV¡$ 
s¡d_¡ "õ\p_ bÝ^ âpZu' (Sedentary animals) L$l¡hpe R>¡. 

6. s¡d_p õ`„S> S>¡hp ifuf_¡ L„$qV$L$p A\hp õ`p¸„rS>__p (Spicules) 
s„sy_p¡ Ap^pf lp¡e R>¡. L„$qV$L$p L¡$[ëied L$pbp£_¡V$ A\hp rkrgL$p_u 
b_¡gu lp¡e R>¡. 

7. s¡Ap¡ s¡d_p ifufdp„ gu^¡gp `pZu_p _p_p kÆh A_¡ `p¡jL$Öìep¡_y„ 
cnZ L$f¡ R>¡. "Ap¸õV$uep' _pd_p rR>Öp¡ Üpfp `pZu ifufdp„ g¡hpdp„ 
Aph¡ R>¡ A_¡ "Ap¸õ¼eygp' _pd_p rR>Öp¡ Üpfp blpf L$pY$hpdp„ Aph¡ R>¡. 

8. s¡d_y„ âS>__ Ag¦rNL$ `Ý^rs dyLy$gpe_ A\hp/ A_¡ g¦rNL$ 
`Ý^rs\u \pe R>¡. s¡d_pdp„ dp¡V$p âdpZdp„ ̀ y_fph©rÑ ndsp lp¡e R>¡. 

 Dv$plfZp¡ : kpeL$p¡_, e|õ`p¢rS>ep, lpepgp¡r_dp, eyàg¡L$V¡$ëgp, hN¡f¡.

L$p¡óW$p„Nu/ rkg¢V$fpV$p kdyv$pe 
(Phylum - Coelenterata/Cnidaria) 
1. Ap âpZuAp¡_p ifuf_p¡ ApL$pf v„$X$pL©$rs A\hp R>Óu_p 

ApL$pf S>¡hp¡ lp¡e R>¡. v$„X$pL©$rs ifuf lp¡e sp¡ "blzõ`i®L$' 
(Polyp) A_¡ R>Óu_p ApL$pf_y„ ifuf lp¡e sp¡ "R>rÓL$' 
(Medusa) L$l¡hpe R>¡. 

2. s¡ dp¡V¡$cpN¡ kdyÖdp„ dm¡ R>¡. L¡$V$gpL$ âpZu duW$p ̀ pZudp„ 
Å¡hp dm¡ R>¡. 

3. s¡d_p ifuf qÓÄep kdrds A_¡ qÜõsfue lp¡e R>¡. 

4. s¡d_p dyM afs¡ v„$i`¡iuey¼s õ`i®L$p¡/ k|Óp„Np¡  
(Tentacles) lp¡e R>¡. õ`i®L$_p¡ D`ep¡N cnZ_¡ 
`L$X$hp dpV¡$ \pe R>¡ A_¡ v„$i`¡iu (Cnidoblast) 
cÿe_p ifufdp„ rhj_y„ A„s:n¡`Z L$f¡ R>¡. k„fnZ dpV¡$ 
`Z s¡d_p¡ D`ep¡N \pe R>¡. 

Dv$plfZp¡ - lpCX²$p (Hydra), ku-A¡r_dp¡_, `p¡sy®NuT-
d¡_-Ap¡a-hp¸f (apek¡rgep) S>¡guaui (Ap¡f¡rgep), 
`fhpmp (Corals) hN¡f¡.

Ap¡õV$uep
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Q`V$p L©$rd_p¡ kdyv$pe (Phylum - Platyhelminthes)
1. A¡_y„/ ifuf `psmy„ A_¡ `p_ S>¡hy„ A\hp `Ë$u S>¡hy„ Q`Vy„$ 

lp¡e R>¡. dpV¡$ s¡_¡ "Q`V$pL©$rd' L$l¡ R>¡. 
2. dp¡V$p cpN_p âpZu A„s:`fp¡`Æhu (endoparasite) 

lp¡e R>¡. `f„sy L¡$V$gpL$ \p¡X$p õhs„Ó fl¡sp lp¡hp\u s¡ 
`pZudp„ Å¡hp dm¡ R>¡. 

3. s¡_y„ ifuf `p¡gpZ frls A_¡ qÜ`pð® kdrds lp¡e R>¡. 
4. Ap âpZu rÓõsfue lp¡e R>¡. s¡d_y„ ifuf brlS>®_ õsf, 

dÝeS>_ õsf A_¡ A„s:õsf A¡hp ÓZ S>__õsfp¡\u 
b_¡gy„ lp¡e R>¡. 

5. Ap âpZu DcetgNu (Hermaphrodite) lp¡e R>¡. 
A¡V$g¡ L¡$ A¡L$ S> âpZu_p ifufdp„ _f A_¡ dpv$p bÞ_¡ 
âS>__ k„õ\p lp¡e R>¡. 

 Dv$plfZp¡ : àg¸_¡qfep, rgìlfãëeyL$, `Ë$uL©$rd, hN¡f¡. 

_lphp_p¡ õ`„S> : A¡ kpdpÞe `Z¡ Np¡mpL$pf âpZu R>¡. s¡_y„ ifuf dy¿eÐh¡ 
õ`p¢rS>_ _pd_p âp¡qV$__p s„sy_y„ b_¡gy„ lp¡hp\u s¡_pdp„ S>m-^pfZp-ndsp 
lp¡e R>¡. `l¡gp_p kdedp„ _lphp dpV¡$ s¡_p¡ D`ep¡N L$fhpdp„ Aphsp¡ s¡dS> 
sqL$ep b_phhp dpV¡$ s¡_p¡ D`ep¡N \sp¡. L$pep®gedp„ qV$qL$V$ Qp¢V$pX$su hMs¡ s¡_¡ 
cu_u L$fhp dpV¡$ A\hp L$pNm A_¡ QgZu _p¡V$ NZsu hMs¡ s¡_p¡ D`ep¡N 

L$fuA¡ R>uA¡.  

iy„ sd¡ ÅZp¡ R>p¡ ? 

Alp¡ Apòe®d¹ !
 kdyÖdp„ ̀ fhpmp_p MX$L$ lp¡e R>¡. Ap MX$L$ A¡V$g¡ L$p¡óW$p„N kdyv$pe_p 
âpZuAp¡_u dp¡V$u hkpls. Ap S> MXL$dp„\u "`fhpmp' fÐ_ A_¡ Apeyh£qv$L$ 
Ap¥j^ dpV¡$ h`fpsu "`fhpmp_u cõd' s¥epf L$fhpdp„ Aph¡ R>¡.  

Np¡mL©$rd âpZu kdyv$pe (Phylum- Aschelminthes)
1. Ap âpZuAp¡_y„ ifuf gp„by„, bpqfL$ v$p¡fp S>¡hy„ A\hp v„$X$Np¡mpL$pf 

(_mpL$pf) lp¡e R>¡, dpV¡$ s¡d_¡ "Np¡mL©$rd' L$l¡ R>¡. 
2. Ap âpZu õhs„Ó fl¡_pf A\hp A„s:`fp¡`Æhu lp¡e R>¡. 

õhs„Ó fl¡_pfp âpZu S>mQf A\hp c|Qf lp¡C iL¡$ R>¡. 
3. Ap âpZuAp¡_y„ ifuf rÓõsfue lp¡e R>¡ A_¡ s¡d_p ifufdp„ 

Apcpku `p¡gpZ lp¡e R>¡. 
4. Ap L©$rd_y„ ifuf AM„qX$s lp¡e R>¡ A_¡ s¡_p afs¡ _½$f D`Qd® 

lp¡e R>¡. 
5. Ap âpZu A¡L$tgNu lp¡e R>¡. 
 Dv$plfZp¡ : `¡V$dp„_p L©$rd(Ascaris), lp\u`Np fp¡N_p S>„sy 

(Filaria worm), Ap„Mdp„_p S>„sy (Loa loa) hN¡f¡. 

dyM

S>__ rR>Ö

dyM

DÐkN® rR>Ö
DÐkN® rR>Ö

`„|R>X$u

_f S>„sy 

dpv$p S>„sy 

`„|R>X$u

6.15  Np¡mL©$rd kdyv$pe_p âpZu 

S>__rR>Ö

A^fQ|kL$

dyM Q|kL$

`p_ S>¡hy„ ifuf

DÐkN® rR>Ö

àg¡_¡qfep 

`Ë$u L©$rd 

rgìlfãëeyL$

6.14  Q`V$p L©$rd kdyv$pe_p âpZu 

dyM
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dprlsu d¡mhp¡.
1. dp_hdp„ V¡$` hd®_p¡ k„kN® (Q¡`), Opk Mp_pfp O¡V$p-bL$fp S>¡hp âpZuAp¡dp„ rgìlfãgyL$_p¡ k„kN® L¡$hu 

fus¡ \pe R>¡ A_¡ s¡ _ \pe s¡ dpV¡$ iy„ kphQ¡su fpMhu ? 
2. `¡V$dp„_p L$frdep, lp\u`Np fp¡N_p S>„sy h_õ`rs_p¡ k„kN® L$f_pf S>„sy S>¡hp Np¡mL©$rd_p¡ k„kN® L¡$hu fus¡ 

\pe R>¡, s¡ _ \pe s¡ dpV¡$ iy„ kphQ¡su fpMhu A_¡ k„kN® \ep `R>u s¡_p¡ D`pe iy„ L$fhp¡ ? 

BÞV$f_¡V$ dpfp¡ rdÓ

dyMâd¡Mgp

M„X$

Nyv$pÜpf

S>mp¡

Amrkey 

dyM 
Nyv$pÜpf 

Nyv$pÜpf
dyM

õ`i®L$/
k|Óp„N 

`pð®`pv

_¡qfk

6.16  hgeu âpZu kdyv$pedp„_p L¡$V$gpL$ âpZu

1. Amrkep_¡ "M¡X|$s_p¡ rdÓ' ip dpV¡$ L$l¡ R>¡? 
2. Apeyh£v$dp„ S>mp¡_p¡ D`ep¡N L¡$hu fus¡ L$fhpdp„ Aph¡ R>¡ ? dprlsu d¡mhp¡.

hgeu âpZu kdyv$pe (Phylum - Annelida)
1. Ap âpZuAp¡ gp„bp, _mpL$pf lp¡e R>¡. s¡d_pdp„ L$peM„X$ - M„X$u ch_ (Metameric Segmentation) Å¡hp 

dm¡ R>¡. dpV¡$ s¡d_¡ "M„X$uc|s L©$rd' (Segmented Worms) L$l¡hpe R>¡. 
2. dp¡V$p cpN_p âpZu õhs„Ó fl¡ R>¡. `f„sy L¡$V$gpL$ bpü `fp¡`fÆhu (Ectoparasites) lp¡e R>¡. õhs„Ó fl¡_pfp 

âpZu kdyÖdp„ A_¡ duW$p `pZudp„ dmu Aph¡ R>¡ A\hp c|Qf lp¡C iL¡$ R>¡. 
3. Ap âpZu rÓõsfue, qÜ`pð® kdrds ifuf A_¡ hpõsrhL$ `p¡gpZ ^fph¡ R>¡. 
4. s¡d_pdp„ âQg_ dpV¡$ ×Y$fp¡d (Setae) A\hp `fp`pv$ (Parapodia) A\hp Q|kL$ (Suckers) S>¡hp Aheh 

lp¡e R>¡. 
5. s¡d_p ifuf_¡ afs¡ rhrióV$ D`Qd® (Cuticle) lp¡e R>¡. 
6. Ap âpZu DcetgNu A\hp A¡L$tgNu lp¡e R>¡. 
 Dv$plfZp¡ : Amrkey„(Earthworm), S>mp¡ (Leech),  _¡qfk (Nereis) hN¡f¡.

k„r^`pv$ âpZu kdyv$pe (Phylum- Arthropoda)
1. Ap âpZuAp¡_¡ _p_p-_p_p Vy$L$X$p Å¡X$u_¡ s¥epf L$f¡gp D`p„Np¡ lp¡e R>¡ dpV¡$ s¡d_¡ k„r^`pv$ âpZu L$l¡ R>¡. 
2. `©Õhu `f Ap kdyv$pe_p âpZuAp¡_u k„¿ep kp¥\u h^y R>¡¡. dpV¡$ k„r^`pv$ âpZu kdyv$pe A¡ âpZuAp¡dp„ kp¥\u 

dp¡V$p¡ A_¡ Æh_-k„Oj®dp„ v$f¡L$ âL$pf¡ kam \e¡gp¡ kdyv$pe R>¡. 
3. Ap âpZu JX$p dlpkpNf s¡d S> KQp `h®s_p riMf S>¡hp v$f¡L$ âL$pf_p Ar^hpkdp„ dm¡ R>¡. 
4. Ap âpZuAp¡_p ifuf rÓõsfue, hpõsrhL$ `p¡gpZ ey¼s A_¡ qÜ`pð® kdrds s¡dS> M„X$uc|s R>¡. 
5. A¡d_p ifuf_¡ afs¡ L$peqV$_ ey¼s bpüL„$L$pg (Exoskeleton) lp¡e R>¡. 
6. Ap âpZu A¡L$tgNu lp¡e R>¡. 
 Dv$plfZp¡ : L$fQgp¡, `s„rNey, d^dpMu, L$fp¡rmep¡, L$p_MS|>fp¡, h]R>u, dÃR>f, hp„v$p¡ hN¡f¡. 
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1. k„r^`pv$ kdyv$pe_p qL$V$L$p¡\u dp_h_¡ \sp apev$p A_¡ _yL$kp_ S>Zphp¡. 
2. Ap kdyv$pe_p âpZuAp¡ `¥L$u kp¥\u Ap¡Ry>„ A_¡ kp¥\u h^y Apeyóe ^fphsp âpZu ¼ep ? 

3. AÞ_ dpV¡$ a¼s Ap S> kdyv$pe_p qL$V$L$ dpZk kp\¡ ku^p¡ k„Oj® L$f¡ R>¡. A¡hy„ ip dpV¡$ L$l¡hpdp„ Aph¡ R>¡ ?  

rhQpf L$fp¡.

L$peV$u_ (Chitin) iy„ R>¡ ? 

ip¡^p¡.

L$p_MS|>fp¡ hn`p„M

hp„v$p¡

dp\y  

`N

Dv$f

õ`i®L$

6.17  k„r^`pv$ âpZu kdyv$pedp„_p L¡$V$gpL$ âpZu 

h]R>u`s„rNey„

d©vy$L$pe âpZu kdyv$pe (Phylum- Mollusca)
1. Ap âpZuAp¡_y„ ifuf d©vy$ A_¡ QuL$Ï„ lp¡hp\u s¡d_¡ d©vy$L$pe 

âpZu L$l¡hpe R>¡. 

2. âpZuAp¡dp„ Ap buÅ _„bf_p¡ dp¡V$p¡ kdyv$pe R>¡. 

3. Ap âpZu S>mQf A\hp c|Qf lp¡e R>¡ S>mQf d©vy$L$pe 
âpZu dp¡V¡$ cpN¡ kdyÖdp„ fl¡sp lp¡e R>¡, `f„sy L¡$V$gpL$ duW$p 
`pZudp„ `Z Å¡hp dm¡ R>¡. 

4. s¡d_y„ ifuf rÓõsfue, `p¡gpZey¼s, AM„qX$s A_¡ d©vy$ lp¡e 
R>¡. Np¡L$mNpe S>¡hp âpZu rkhpe b^p_p ifuf qÜ`pð® 
kdrdsu ^fph¡ R>¡. s¡d_„y ifuf, dp\y„, `N A_¡ `pQ_ 
k„õ\p_p Ahehp¡ (Visceral mass) A¡d ÓZ cpNdp„ 
rhcpÆs lp¡e R>¡.

5. `pQ_ k„õ\p_p Ahehp¡ AphfZ\u Y„$L$pe¡gp lp¡e R>¡. Ap 
AphfZ L$W$Z L¡$[ëied-L$pbp£_¡V$ ey¼s k„fnL$ L$hQ_p¡ 
(Shell) õÓph L$f¡ R>¡. L¡$V$gpL$ âpZuAp¡dp„ ifuf_u afs¡    
A\hp ifufdp„ L$hQ lp¡e R>¡ sp¡ L$p¡CL$ âpZuAp¡dp„ lp¡sy„ _\u. 

6. Ap âpZu A¡L$tgNu lp¡e R>¡. Dv$plfZp¡  rR>`gp (Bivalve), 
Np¡L$mNpe, Ap¡¼V$p¡`k hN¡f¡. 

6.18  d©vy$L$pe âpZu kdyv$pe_p L¡$V$gpL$ âpZu 

Ap¸¼V$p¡`k

õ`i®L$p¡/
k|Óp„Np¡

Ap„M

Q|kL$

_rgL$p 

R>u`gp

`yõsL$ dpfp rdÓ

  Ap¸eõV$fdp„\u (Oyster) dp¡su L¡$hu 
fus¡ d¡mhhpdp„ Aph¡ R>¡. s¡_u dprlsu BÞV$f_¡V$_u 
dv$v$\u A\hp hpQ_pgedp„_p `yõsL$dp„\u d¡mhp¡.

Alp¡ Apòe®d¹ !
1. Ap¸¼V$p¡`k Akd`©óW$fÄSy> âpZuAp¡dp„ kp¥\u 

lp¢riepf âpZu R>¡. s¡ `p¡sp_p¡ f„N bv$gu iL¡$ R>¡. 
2. Ap¸¼V$p¡`k sfhy„, kfL$hy„, Qpghy„ A¡ ÓZ¡e âL$pf¡ 

lg_Qg_ L$fu iL¡$ R>¡. 

Np¡L$mNpe
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iy„ sd¡ ÅZp¡ R>p¡ ? 
    spfL$ dpR>gu rhrióV$ `qf[õ\rsdp„ `p¡sp_p ifuf_p¡ cpN sp¡X$u_¡ Sy>v$p¡ 

L$fu iL¡$ R>¡ A_¡ s¡ cpN_y„ `y_r_dp®Z L$fu iL¡$ R>¡.

spfL$ dpR>gu ku-ArQ®_kdyÖL$pL$X$u (ku-L$Ly„$bf)

6.19  L„$V$L$Qd}/ i|mÐhQp âpZu kdyv$pe_p L¡$V$gpL$ âpZu

k¸L$p¡Ágp¡kk 

6.20  A^®kd`©óW$fÄSy> âpZu kdyv$pedp„_p âpZu 

DÐ¾$p„rs_p ×róV$L$p¡Z\u b¸g¸_p¡Ágp¡kk_¡ Akd`©óW$fÄSy> âpZu A_¡ kd`©óW$fÄSy> âpZu hÃQ¡_u L$X$u 
(Connecting link) L$l¡hpdp„ Aph¡ R>¡. Ap âpZudp„ D`f_p b„_¡ âL$pf_p âpZuAp¡_p \p¡X$p \p¡X$p NyZ^d® 
Å¡hp dm¡ R>¡. 

i|m ÐhQp/ L„$V$L$ Qd} âpZu kdyv$pe (Phylum- Echinodermata)
1. Ap âpZuAp¡_u ÐhQp `f L¡$[ëied L$pbp£_¡V$_p L$p„V$p lp¡e R>¡. s¡\u s¡d_¡ i|m ÐhQp/ L„$V$L$Qd} âpZu L$l¡hpdp„ 

Aph¡ R>¡. 
2. Ap b^p âpZu a¼s kdyÖdp„S> dmu Aph¡ R>¡. s¡d_y„ ifuf rÓõsfue A_¡ `p¡gpZ ey¼s lp¡hp\u âp¥Y$phõ\pdp„ 

`„Q-rÓÄep kdrdsu Å¡hp dm¡ R>¡. `f„sy s¡d_u Cem Ahõ\pdp„ qÜ`pð® kdrdsu lp¡e R>¡. 
3. Ap âpZu _rgL$p`pv$ (Tube-feet) _u dv$v$\u âQg_ L$f¡ R>¡. _rgL$p`pv$_p¡ D`ep¡N AÞ_ `L$X$hp dpV¡$ `Z 

\pe R>¡. L¡$V$gpL$ âpZu õ\p_bÝ^ (Sedentary) lp¡e R>¡. 
4. s¡d_p L„$L$pg L¡$[ëiedey¼s L„$V$L$p¡\u (Spines) A\hp `Ë$uL$p\u (Ossicles/ plates) b_¡gp lp¡e R>¡. 
5. Ap âpZuAp¡_u `y_r_rd®rs ndsp M|b kpfu lp¡e R>¡. 
6. Ap âpZuAp¡ dpV¡$ cpN¡ A¡L$tgNu lp¡e R>¡. 
 Dv$plfZp¡ :- spfL$ dpR>gu (Star Fish), ku-ArQ®_, rb°V$gõV$pf, ku-L$Ly$„bf hN¡f¡.

1. Ap âpZuAp¡_y„ ifuf ÓZ âdyM $cpNp¡dp„ rhcpÆs lp¡e 
R>¡. i|„X$ (Proboscis), L„$W$`pi (Collar) A_¡ âL$p„X$ 
(Trunk).

2. s¡d_¡ a¼s i|„X$dp„ S> `©óW$fÄSy>/ L$fp¡X$ õs„c lp¡hp\u 
s¡d_¡ A^®kd `©óW$fÄSy> âpZu L$l¡hpe R>¡. 

3. Ap âpZuAp¡_¡ kpdpÞe fus¡ "A¡L$p¡_®L©$rd' L$l¡hpe R>¡. 
4. Ap âpZuAp¡ kpNfr_hpku lp¡hp\u f¡sudp„ v$f b_phu_¡ 

fl¡ R>¡. 
5. s¡d_¡ ðk_ dpV¡$ A¡L$ A\hp A_¡L$ Q|C (Pharyngeal 

gill slits) lp¡e R>¡. 
6. Ap âpZu A¡L$tgNu lp¡e R>¡ A\hp DcetgNu `Z lp¡C 

iL¡$ R>¡. 
 Dv$plfZp¡ : b¸g¡_p¡Ágp¡kk, k¸L$p¡Ágp¡kk 

i|„X$ 

b¸g¸_p¡Ágp¡kk

L„$W$`pi

âL$p„X$ 

A^®kd`©óW$fÄSy> âpZu kdyv$pe (Phylum- Hemichordata)
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kd`©óW$fÄSy> âpZu kdyv$pe (Phylum- Chordata)
 Ap âpZuAp¡_p ifufdp„ Ap^pf Ap`hp dpV¡$ `©óW$ffÄSy>/ L$fp¡X$fÄSy> lp¡e R>¡. b^p kd`©óW$fÄSy> âpZuAp¡_p¡ 
A¡L$ S> kdyv$pedp„ kdph¡i \pe R>¡. kd`©óW$fÄSy> âpZu kdyv$pe_y„ ÓZ `¡erhcpNdp„ hN}L$fZ L$fhpdp„ Apìey„ R>¡. 
kd`©óW$fÄSy> âpZu kdyv$pe_p dlÒh_p gnZp¡ _uQ¡ âdpZ¡ R>¡. 
1. rhL$pk_u Ahõ\p `¥L$u L$p¡C_¡ L$p¡C Ahõ\pdp„ ifufdp„ `©óW$fÄSy> lp¡e R>¡. 
2. rhL$pk_u L$p¡C _¡ L$p¡C Ahõ\pdp„ N°k_u Q|C (Pharyngeal gill slits) lp¡e R>¡. 
3. Q¡spfÄSy> (Spinal cord) A¡L$ S> lp¡e R>¡ S>¡ `©óW$ bpSy>A¡ Aph¡gp lp¡e R>¡ A_¡ _mu S>¡hp `p¡gp lp¡e R>¡. 
4. ùv$e ApNm_p cpNdp„ lp¡e R>¡. 

lX®$dpr_ep 

6.21  eyfp¡L$p¸X$p®V$p D`kdyv$pe_p âpZu

X$p¡rgAp¡gd

b. D`kdyv$pe - iuj®kd`©óW$fÄSy>âpZu 
(Cephalochordata)
1. Ap _p_u dpR>gu S>¡hp ApL$pf_p kdyÖdp„ 

hksp âpZu R>¡. 
2. s¡d_¡ ifuf_u g„bpC S>¡V$gu L$fp¡X$ 

fÄSy>lp¡e R>¡. 
3. `p„kmu dp¡V$u lp¡e R>¡ A_¡ s¡_¡ Q|C lp¡e 

lp¡e R>¡. 
4. Ap âpZu A¡L$tgNu lp¡e R>¡. 
 Dv$plfZ : A¡[çaAp¸¼kk 

L$. D`k„O - `©óW$h„iue âpZue (Vertebrata/Craniata)
1. Ap âpZuAp¡dp„ `©óW$fÄSy> _l]hs \C_¡ s¡_u S>ÁepA¡ L$fp¡X$_p dZL$p lp¡e R>¡. 
2. s¡d_y„ dp\y (Head) `|Z® `Z¡ rhL$rks \e¡gy„ lp¡e R>¡. 
3. dNS> Mp¡`fudp„ kyfrns lp¡e R>¡. 
4. A„s:L$„L$pg (Endoskeleton) Ly$Qp®de  (Cartilagenous) A\hp A[õ\de  (Bony) lp¡e R>¡. 
5. L¡$V$gpL$ `©óW$h„iue âpZu_¡ S>X$b„y lp¡e (Gnathostomata) R>¡ Äepf¡ L¡$V$gpL$ âpZu_¡ S>X$by„ lp¡sy„ _\u. 

(Agnatha)

A. ̀ ¡V$p rhcpN (`yÃR>kd`©óW$fÄSy> âpZu) 
(Urochordata)

1. Ap âpZu kpNfdp„ fl¡ R>¡. 
2. s¡d_p ifuf ̀ f L„$QyL$ S>¡hy„ Qd®_y„ AphfZ lp¡e 

R>¡. 
3. s¡d_u Cemp¡ õhs„Ó ̀ Z¡ sf¡ R>¡ A_¡ a¼s s¡d_u 

`|„R>X$u_p cpNdp„ `©óW$fÄSy> lp¡e R>¡. dpV¡$ A¡d_¡ 
`yÃR> kd`©óW$fÄSy> âpZu L$l¡hpe R>¡. 

4. kpNf_p srme¡ [õ\f \ep bpv$ Cem_y„ ê$`p„sf 
õ\p_bÝ^ âp¥Y$dp„ \pe R>¡. 

5. Ap âpZu kpdpÞe fus¡ DcetgNu lp¡e 
R>¡. Dv$plfZ : lX®$dpr_ep, X$p¡rgAp¡gd, 
Ap¸CL$p¡àëeyfp, hN¡f¡. 

Atgv$ f„^°¼gp¡d f„^°

bpü L$hQ

A„N

`pv$

Nyv$pÜpfeL©$s
Q|C 

Ap„sfX$p

dÄÅs„sy 

L$fp¡X$fÄSy>/ 
`©óW$fÄSy>

6.22 k¡a¡gp¡L$p¡X$p®V$p D`kdyv$pe_p âpZu : A¡[çaAp¸¼kk

õ_pey Apqv$M„X$

S>__N°„r\
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D`kdyv$pe `©óW$h„iue âpZu_¡ R> hN®dp„ rhcpÆs L$fhpdp„ Apìep R>¡ s¡ R> hN® _uQ¡ âdpZ¡ R>¡. 
A. Q¾$dyMu - Np¡m dp¡Y$phpmp âpZuAp¡_p¡ hN® 
 (Class- Cyclostomata)
1. Ap âpZuAp¡_¡ S>X$by„ lp¡sy„ _\u `f„sy dyM Q|kL$ 
 lp¡e R>¡. 
2. ÐhQp d©vy$ A_¡ c]NX$p„ frls lp¡e R>¡. 
3. s¡d_¡ `np¡_u Å¡X$ lp¡su _\u. 
4. A„s:L„$L$pg Ly$Qp®de lp¡e R>¡. 
5. Ap âpZu dp¡V¡$ cpN¡ bpü`fp¡`Æhu lp¡e R>¡.
 Dv$plfZp¡ :- `¡V²$p¡dpeTp¡_, rdL$Tu_ hN¡f¡. 

d|MQ|kL$ L$gpf„^°

Ap„M

6.23  Q¾$dyMu âpZuhN® : `¡V²$p¡dpeTp¡_ 

Ap„M

`pR>m_p¡ `N

_pL$

ApNm_p¡ `N

^X$

v¡$X$L$p

V$p¡X$ 

MfbQX$u 
ÐhQp

d©vy$ ÐhQp

6.25  DceQf âpZu hN® : v¡$X$L$p A_¡ V$p¡X$ 

Ap. dÐõe âpZu hN®  (Class- Pisces)
1. Ap âpZu iusf¼s ^fph_pf, kdyÖ_p `pZudp„ A\hp duW$p `pZudp„ Å¡hp dmsp S>mQf âpZu lp¡e R>¡.

2. `pZu_p¡ ârsfp¡^ Ap¡R>p¡ \pe s¡ dpV¡$ s¡d_p ifuf b„_¡ R>¡X¡$ kp„L$Xy„$ lp¡e R>¡. 
3. s¡d_¡ sfhp dpV¡$ `n_u Å¡X$ lp¡e R>¡. 

sfsu hMs¡ qv$ip bv$ghp dpV¡$ `yÃR> 

s¡d_u dv$v$ L$f¡ R>¡. 

4. s¡d_y„ bpüL„$L$pg cuNX$p_p õhê$`_y„ 

A_¡ A„s:L$„L$pg Ly$Qp®de A\hp A[õ\

de lp¡e R>¡. 

5. Q|C Üpfp ðk_ L$f¡ R>¡. 

 Dv$plfZp¡ : fp¡lw, `p`g¡V$, kdyÖ Op¡X$p¡, 

ipL®$, Cg¡[¼V²$L$-f¡, [õV„$N-f¡ hN¡f¡.
6.24  dÐõe âpZu hN® : õL$p¡rgAp¡X$p¡_ 

`pð®f¡Mp

A^f`n 
î¡Zu`n

hn`n

`yÃR>L$`n

`©óW$`n

Ap„M

Q|C
dyM

B. DceQf âpZu hN® (Class- Amphibia) 
1. Ap âpZu s¡d_u Cem Ahõ\pdp„ a¼s `pZudp„ fl¡ R>¡ 

A_¡ S>gue ðk_ L$f¡ R>¡. Äepf¡ âp¥Y$phõ\pdp„ s¡ ̀ pZudp„ 

A_¡ S>du_ `f `Z flu iL¡$ R>¡ A_¡ S>gue s¡d S> hpey 

ðk_ L$f¡ R>¡ dpV¡$ s¡d_¡ DceQf âpZu L$l¡ R>¡. 

2. D`p„Np¡_u b¡ Å¡X$uAp¡ lp¡e R>¡ A_¡ Ap„Nmu_p _M lp¡sp 

_\u. 

3. bpüL„$L$pg lp¡sy„ _\u A_¡ ÐhQp dpV¡$ cpN¡ d©vy$ lp¡e R>¡ S>¡ 

ðk_ dpV¡$ l„d¡ip cu_u fl¡ R>¡. 

4. bpüL$Z® lp¡sp _\u `Z L$Z®`V$g lp¡e R>¡. 

5. X$p¡L$ lp¡su _\u. Ap„M D`k¡gu lp¡e R>¡ S>¡_¡ `p„`Zp¡ lp¡e 

R>¡. 

 Dv$plfZ : v¡$X$L$p, V$p¡X$, k¸g¡d„X$f, hN¡f¡. 

L$Z®`V$g

ifuf
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1. dNf S>¡hp âpZuAp¡ `pZudp„ S>du_ `f `Z fl¡ R>¡. sp¡ s¡ DceQf R>¡ L¡$ kqfk©` ? 

2. v¡$hdpR>gu, hpgfk S>¡hp `pZudp„ (kdyÖdp„) fl¡_pf âpZu_p¡ kdph¡i dÐõe hN®dp„ \pe R>¡ L¡$ kõs_ hN®dp„ ? 

dNS> Qgphp¡.

C. kqfk©` âpZu hN® (Class- Reptilia)        
1. âpZu DÐ¾$p„rs ¾$dp_ykpf ̀ |Z® ̀ Z¡ c|Qf \C_¡ kfL$_pfy„ ̀ l¡gy„ 

âpZu 
2. Ap âpZu W$„X$p gp¡luhpmp (Poikilothermic) lp¡e R>¡. 
3. s¡d_p\u ifuf JQL$psy„ _\u dpV¡$ s¡ S>du_ ̀ f kfL$u_¡ Qpg¡ R>¡. 
4. s¡d_u ÐhQp k|L$u A_¡ c]NX$pey¼s lp¡e R>¡. 
5. dp\y A_¡ ^X$_u hÃQ¡ X$p¡L$ lp¡e R>¡. 
6. bpüL$Z® lp¡sp _\u. 
7. Ap„Nmu_p _M lp¡e R>¡. 
 Dv$plfZp¡ : L$pQbp¡, kp`, kfX$p¡, dNf, Nfp¡mu hN¡f¡. 

D. `nuhN® (Class- Aves) 
1. Ap `©óW$h„iue âpZu `|Z® `Z¡ M¡Qf Æh_ dpV¡$ A_yL|$m 

bÞep R>¡. 
2. Ap âpZuAp¡ Nfd gp¡luhpmp lp¡e R>¡. s¡Ap¡ s¡d_p ifuf_„y„ 

DóZspdp_ [õ\f fpMu iL¡$ R>¡. 
3. lhpdp„ DX$su hMs¡ lhp_p¡ ârsfp¡^ Ap¡R>p¡ L$fhp dpV¡$ s¡d_y„ 

ifuf b„_¡ R>¡X¡$ kp„L$Xy„$ lp¡e R>¡. 
4. AN°D`p„Np¡_y„ (Forelimbs) ê$`p„sf `p„Mp¡dp„ \ey„ lp¡e R>¡. 

Ap„Nmu c]NX$p ey¼s lp¡e R>¡ A_¡ s¡d_¡ _M lp¡e R>¡. 
5. bpüL„$L$pg `]R>p_p õhê$`dp„ lp¡e R>¡. 
6. dp\y A_¡ ^X$_u hÃQ¡ X$p¡L$ lp¡e R>¡. 
7. S>X$bp_y„ ê$`p„sf Qp„Qdp„ \ey„ lp¡e R>¡. Dv$plfZ : dp¡f, ̀ p¡`V$, 

L$b|sf, bsL$, `¢Áhu_ hN¡f¡. 

E. kõs_ âpZu hN® (Class- Mammalia)
1. v|$^_u N°„r\ kõs_ âpZuAp¡_p¡ rhrióV$ NyZ^d® R>¡. 
2. Ap âpZuAp¡ Nfd gp¡luhpmp (Homeothermic) lp¡e R>¡. 
3. dp\y, X$p¡L$, ^X$ A_¡ `|R>X$u S>¡hp ifuf_p cpNp¡ ^fph¡ R>¡. 
4. Ap„Nmu_p _M, _lp¡f hN¡f¡ lp¡e R>¡. 
5. bpü L„$L$pg hpm A\hp ê$hp„V$u_p (Fur) õhê$`dp„ lp¡e R>¡. 
 Dv$plfZ : dp_h, L$p„Npfy, X$p¸ëau_, QpdpQuX$uep hN¡f¡. 

`N

6.26  kqfk©` âpZu kdyv$pe : Nfp¡mu

Ap„M

c]NX$pey¼s ÐhQp`|„R>X$u

_Mey¼s `N

Ap„M 

X$p¡L$ 

dp\y

6.27  `nu kdyv$pe : L$b|sf 

`pR>m_p `N

Qd®`V$g
ifuf

6.27  kõs_ âpZu kdyv$pe : QpdpQuX$uey„ 

Qp„Q

Ap„M
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Ýep_dp„ fpMp¡. 

 sdpfu ApSy>bpSy> rhrh^ âL$pf_p âpZu 
Å¡hp dm¡ R>¡. âpZuAp¡_p hN}L$fZ_p¡ Aæepk 
L$fp¡, s¡d_„y r_funZ L$fp¡ Ðepf¡ s¡d_¡ L$p¡C `Z BÅ 
_ \pe s¡_y„ Ap`Z¡ Ýep_ fpMhy„ Å¡CA¡. 

1. d_¡ Ap¡mMp¡.  
 A.  lz„ qÜõsfue âpZu Ry>„, dpfp ifufdp„ `p¡gpZ 

_\u. lz„ ¼ep kdyv$pe_y„ âpZu Ry>„ ? 
 Ap. dpfy„ ifuf rÓÄep kdrdrs ^fph¡ R>¡ ? dpfp 

ifufdp„ (S>m k„hl_u) S>gprckfZ k„õ\p 
R>¡. lz„ dpR>gu _ lp¡hp R>sp„ d_¡ dpR>gu 
L$l¡hpdp„ Aph¡ R>¡. dpfy„ _pd iy„ ? 

 B. lz„ sdpfp _p_p Ap„sfX$p„dp„ flz„ Ry>„. dpfp v$p¡fp 
S>¡hp ifufdp„ Apcpku `p¡gpZ R>¡. dpfp¡ 
kdph¡i ¼ep kdyv$pedp„ L$fip¡ ? 

 C. lz„ blzL$p¡jue âpZu lp¡hp R>sp„ dpfp ifufdp„ 
`¡iu _\u dpfp âpZu kdyv$pe_y„ _pd 
S>Zphp¡. 

2. hN}L$fZ_p Ap^pf¡ v$f¡L$_p gnZp¡ gMp¡. 
 fp¡l| dpR>gu, susu Op¡X$p¡, lp\u, `¢Áhu_, dNf, 

suX$, DX$su Nfp¡mu, lzL$ hd®, S>¡guaui, L$p_
MS|>fp¡.

3. âpZu hN}L$fZ_u `Ý^rs L¡$hu fus¡ bv$gpC NC 
R>¡? 

4. fQ_pÐdL$ k„OV$_ A_¡ kdrdsudp„ iy„ saphs R>¡ ? 
Dv$plfZ krls õ`óV$ L$fp¡. 

5. V|„$L$dp„ DÑf Ap`p¡. 
 A. ipL®$_y„ "hN®ky^u' h¥opr_L$ hN}L$fZ gMp¡. 
 Ap. i|mÐhQp kdyv$pe_p Qpf NyZ^d® gMp¡. 
 B. `s„rNep A_¡ QpdpQuqX$ep hÃQ¡_p 

saphs_p Qpf dyØp õ`óV$ L$fp¡. 

 C. hp„v$p¡ ¼ep kdyv$pe_y„ âpZu R>¡ ? kL$pfZ DÑf 
gMp¡. 

6. h¥opr_L$ L$pfZ gMp¡. 
 A. L$pQbp¡ S>du_ `f A_¡ `pZudp„ fl¡ R>¡, s¡d 

R>sp„ DceQf hN®dp„ s¡_p¡ kdph¡i L$fhpdp„ 
Apìep¡ _\u. 

 Ap. S>¡guaui_p k„`L®$dp„ Aphsp Ap`Zp„ 
ifufdp„ bmsfp \pe R>¡. 

 B. v$f¡L$ `©óW$h„iue âpZu kd`©óW$fÄSy> R>¡, `Z 
b^p kd`©óW$fÄSy> âpZu `©óW$h„iue _\u. 

 C. b¸g¡_p¡Ágp¡kk_¡ Akd`©óW$fÄSy> A_¡ 
kd`©óW$fÄSy> âpZu hÃQ¡_u L$X$u L$l¡ R>¡. 

 D. kqfk©` âpZuAp¡_p ifuf_y„ DóZspdp_ 
A[õ\f lp¡e R>¡. 

7. ep¡Áe `ep®e `k„v$ L$fp¡ A_¡ õ`óV$uL$fZ gMp¡.
 A. f„^°ue âpZuAp¡_p (õ`p¸„S>¡k) ifufdp„ ¼ep 

rhrióV$ L$p¡j lp¡e R>¡ ? 
  1. L$p¸gf L$p¡j  2. r_X$p¡ågpõV$ 
  3. A„sS>®__õsf L$p¡j 4.brlS>®__õsf L$p¡j
 Ap. _uQ¡_pdp„\u ¼ep âpZu_y„ ifuf qÜkdrdsu 

v$ip®h¡ R>¡ ? 
  1. spfL$ dpR>gu  2.  S>¡gu qai  

3. Amrkey  4. õ`p¸„S> 
 B. _uQ¡ `¥L$u ¼ey„ âpZu `p¡sp_p ifuf_p s|V¡$gp 

cpN_y„ `y_r_dp®Z L$fu iL¡$ R>¡ ? 
  1. hp„v$p¡  2. v¡$X$L$p¡  
  3. QL$gu  4. spfL$ dpR>gu

õhpÝepe

The Animal Kingdom ः Libbie Hyman A_¡ 
A¡_p S>¡hp Æhk©[óV$ ̀ f Ap^pqfs rhrh^ ̀ yõsL$p¡ hp„Qp¡. 

`yõsL$ dpfp rdÓ

k„â¡jZ s„Óop__u `|fL$ dprlsu 
 BÞV$f_¡V$ `f\u âpZuAp¡_p rhqX$Ap¡_p¡ k„N°l L$fp¡ 
A_¡ s¡_p Ap^pf¡ hN}L$fZ_y„ âõsysuL$fZ s¥epf L$fp¡.
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 C. QpdprQX$uep_p¡ kdph¡i ¼ep kdyv$pedp„     
\pe R>¡ ?

  1. DceQf  2. kqfk©`  
  3. `nu 4. kõs_

âL$pf rhrióV$sp Dv$plfZ

Q¾$dyMu

Q|C Üpfp ðk_

DceQf

v¡$hdpR>gu 

iusf¼s 

ifufdp„ `p¡gpZ S>__ õsf kdyv$pe

_\u lp¡sy„ - f„^°ue kdyv$pe 

_\u lp¡sy„ rÓõsf -

Apcpku - Np¡mL©$rdkdyv$pe 

lp¡e R>¡ - k„r^`pv$kdyv$pe

7. _uQ¡_y„ L$p¡óV$$L$ `|Z® L$fp¡. 

8.  L$p¡óV$$L$ `|Z® L$fp¡. 

9. ApL©$rs v$p¡fu ep¡Áe _pd gMp¡ A_¡ hN}L$fZ L$fp¡.
 lpeX²$p, S>¡guaui, àg¸_¡fuep, Np¡mL©$rd, `s„rNep, 

Amkuey, Ap¡¼V$p¡`k, spfL$ dpR>gu, ipL®$, v¡$X$L$p¡, 
S>mrbgpX$u, L$b|sf

10. ApL©$rs_¡ ep¡Áe _pd Ap`p¡.

D`¾$d :
 sdpfu ApSy>bpSy> ¼ep ¼ep âpZu Å¡hp dm¡ R>¡ s¡_y„ 

AW$hpqX$epdp„ A¡L$ qv$hk A¡d R> drl_p ky^u   
r_funZ L$fu spfuM hpf _p¢^ L$fp¡. r_funZ_u 
kdephr^ `|fu \ep bpv$ sd¡ L$f¡gu _p¢^_y„ 
F>syâdpZ¡ rhïg¡jZ L$fp¡. sd¡ _p¢^ L$f¡g 
âpZuAp¡_y„ rinL$_u dv$v$\u h¥opr_L$ `Ý^rs\u 
hN}L$fZ L$fp¡. 

R>peprQÓ kp¥S>Þe : îu kyf¡i Ckph¡.
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Ø  D`ep¡Nu k|ÿdÆhipõÓ
Ø  Ap¥Ûp¡rNL$ k|ÿdÆhipõÓ
Ø  DÐ`pv$_p¡     

7. k|ÿdÆhipõÓ_p¡ `qfQe

1. L$ep L$ep k|ÿdÆhp¡ Ap`Z_¡ D`ep¡Nu \pe R>¡? 

2. k|ÿdÆhp¡_p¡ D`ep¡N L$fu_¡ L$ep L$ep `v$p\® b_phhpdp„ Aph¡ R>¡?
epv$ L$fp¡.

D`ep¡Nu k|ÿdÆhipõÓ (Applied microbiology) 
 L¡$V$gpL$ Apqv$L¡$[ÞÖe A_¡ ×íeL¡$[ÞÖe k|ÿdÆhp¡ kp\¡ k„b„r^s DÐk¡QL$p¡, âp¡qV$_p¡, D`ep¡Nu Ap_yh„iipõÓ, 
ApÎhue S>¥hs„Óop__p¡ Aæepk S>¡ ipMpdp„ L$fhpdp„ Aph¡ R>¡, s¡ ipMp_¡ D`ep¡Nu k|ÿdÆhipõÓ L$l¡hpe R>¡. 
 Ap Aæepk_p¡ D`ep¡N kdpS> dpV¡$ L$fhpdp„ Aph¡ R>¡ A_¡ k|ÿdÆh_u dv$v$\u AÞ_, Ap¥j^p¡ S>¡hp DÐ`pv$_p¡ 
dp¡V$p âdpZdp„ s¥epf \pe R>¡. 

Ap¥Ûp¡rNL$ k|ÿdÆhipõÓ (Industrial microbiology) 
 k|ÿdÆhp¡_p ìephkpreL$ D`ep¡N k„b„r^s ipõÓ lp¡hp\u s¡dp„ Apr\®L$, kpdprS>L$ A_¡ `ep®hfZ_u ×[óV$A¡ 
dlÒh_u âq¾$ep A_¡ DÐ`pv$_p¡_p¡ kdph¡i \pe R>¡. A¡ dpV¡$ D`ep¡Nu k|ÿd S>¥rhL$ âq¾$ep dp¡V$p âdpZdp„ L$fhpdp„ 
Aph¡ R>¡. 

Ap¥Ûp¡rNL$ k|ÿdÆhipõÓ_p âdyM `pkp
A. Ap\hZ âq¾$ep L$fu_¡ rhrh^ DÐ`pv$_p¡ s¥epf L$fhp. v$p.s. `ph, QuT, hpC_, fkpeZp¡ dpV¡$ D`ep¡Nu L$pQp¡ 

dpg, DÐk¡QL$p¡, AÞ_OV$L$p¡, Ap¥j^p¡ hN¡f¡. 
b. L$Qfp ìehõ\p`_ A_¡ âvy$jZ r_e„ÓZ dpV¡$ k|ÿdÆhp¡_p¡ D`ep¡N.

epv$ L$fp¡.
 v|$^_y„ v$l] b_su hMs¡ Ap\hZ âq¾$ep_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. Ap âq¾$ep 
dpV¡$ L$ep ÆhpÏ dv$v$ L$f¡ R>¡?

DÐ`pv$_p¡$ (Products)
A. vy$Á^S>Þe DÐ`pv$_p¡ (Dairy Products) 
 `yfps_ L$pm\u S> v|$^_¡ V$L$phu fpMhp dpV¡$ s¡_y„ rhrh^ `v$p\p£dp„ ê$`p„sf L$fhpdp„ Aph¡ R>¡. S>¡d L¡$ QuT, 
dpMZ, ¾$ud, bfu (L¡$qaf), ep¡NV®$ hN¡f¡. Ap `v$p\p£ b_su hMs¡ v|$^dp„ `pZu_y„ âdpZ, Apçgspdp„ a¡fapf \pe R>¡ 
A_¡ `p¡s, õhpv$, kyN„^dp„ h©[Ý^ \pe R>¡.
 lh¡ Ap âq¾$ep dp¡V$p âdpZdp„ A_¡ h^y Ly$imsp`|h®L$ `pf `pX$hpdp„ Aph¡ R>¡. dp¡V$p cpN¡ vy$Á^S>Þe DÐ`pv$_p¡ 
dpV¡$ v|$^dp„ fl¡gp ÆhpÏ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡, aL$s QuT DÐ`pv$_dp„ s„syL$hL$p¡ hp`fhpdp„ Aph¡ R>¡. ep¡NV®$, 
dpMZ, ¾$ud hN¡f¡ dpV¡$ d|mc|s âq¾$ep kdp_ R>¡. kp¥â\d v|$^_y„ `pòfuL$fZ L$fu_¡ s¡dp„_p k|ÿdÆhp¡ _óV$ L$fhpdp„ 
Aph¡ R>¡. Ðepf bpv$ g¸L$V$p¡b¡rkgpe ÆhpÏ_u dv$v$\u v|$^_y„ Ap\hZ L$fhpdp„ Aph¡ R>¡. Ap âq¾$epdp„ v|$^dp„_u 
g¡L$V$p¡S> iL®$fp_y„ ê$`p„sf g¡[¼V$L$ A¡rkX$dp„ \pe R>¡ A_¡ g¡[¼V$L$ A¡rkX$_¡ L$pfZ¡ v|$^dp„_p âp¡qV$__y„ õL„$v$_ (coagulation) 
(Ådhp_u L¡$ OË$ \hp_u âq¾$ep) \pe R>¡. kp\¡ S> õhpv$ A_¡ kyN„^ ̂ fphsp k„ep¡S>_p¡ b_¡ R>¡. v$p.s. X$pe A¸k¡qV$g_p¡ 
õhpv$ dpMZ S>¡hp¡ lp¡e R>¡.
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Ap. ep¡NV®$ DÐ`pv$_
 g¸¼V$p¡b¸rkgpe ÆhpÏ_u dv$v$\u d¡mhZ hp`fu_¡ s¥epf \e¡gp v$l]_¡ ep¡NV®$ L$l¡hpe R>¡. s¡_y„ Ap¥Ûp¡rNL$ 
DÐ`pv$_ L$fsu hMs¡ v|$̂ dp„ âp¡qV$__y„ ep¡Áe âdpZ Åmhhp dpV¡$ v|$̂ _p¡ `phX$f Dd¡fhpdp„ Aph¡ R>¡. v|$̂ _¡ Nfd L$ep® bpv$ 
_hi¡Ly„$ \ep bpv$ s¡dp„ õV²$¡àV$p¡L$p¡L$k \dp®qaguk A_¡ g¡¼V$p¡b¸rkgk X¡$gb°yL$u ÆhpÏ_y„ rdîZ 1:1 âdpZdp„ Dd¡fhpdp„ 
Aph¡ R>¡. õV²$¡àV$p¡L$p¡L$k_¡ L$pfZ¡ g¡[¼V$L$ A¡rkX$ s¥epf \pe R>¡ s¡\u âp¡qV$__y„ S>̧g (gel) b_¡ R>¡ A_¡ v$l]dp„ OË$sp Aph¡ R>¡.
 g¸¼V$p¡b¸rkgk_¡ L$pfZ¡ A¡k¡V$pgX$ulpCX$ S>¡hp k„ep¡S>_p¡ b_¡ R>¡. v$l]_¡ rhrióV$ õhpv$ dm¡ R>¡. ep¡NV®$dp„ amp¡_p 
fk hN¡f¡ Dd¡fu_¡ rhrh^ õhpv$ r_dp®Z L$fhpdp„ Aph¡ R>¡. v$p.s. õV²$p¡b¡fu ep¡NV®$, b_p_p ep¡NV®$, ep¡NV®$_y„ `pòfuL$fZ 
L$fu_¡ s¡_¡ gp„bp¡ kde Åmhu iL$pe R>¡ s¡d S> s¡dp„_p âp¡bpep¡V$uL$ NyZ^d® h^¡ R>¡.  
B. dpMZ (Butter) 
 dpM$Z_p õhuV$ ¾$ud A_¡ L$ëQX®$ S>¡hp b¡ âL$pf dp¡V$p âdpZdp„ d¡mhhpdp„ 
Aph¡ R>¡. s¡dp„ L$ëQX®$ âL$pfdp„ k|ÿdÆhp¡_p¡ klcpN lp¡e R>¡.
C. QuT r_rd®rs (Cheese production) 
 rhðdp„ dp¡V$p âdpZdp„ D`gå^ Npe_p v|$^_p¡ D`ep¡N L$fu_¡ QuT       
b_phhpdp„ Aph¡ R>¡. kp¥ â\d v|$^_y„ fpkperZL$ A_¡ k|ÿdS>¥rhL$ `funZ \pe 
R>¡. v|$^dp„ g¸¼V$p¡b¸rkgk g¸¡[¼V$k, g¸¼V$p¡b¸rkgk q¾$dp¡qfk A_¡ õV²$¡àV$p¡L$p¸¼k                 
\dp£qargk S>¡hp k|ÿdÆhp¡ A_¡ f„N Dd¡fhpdp„ Aph¡ R>¡. Ap\u v|$^dp„ MV$pi 
Aph¡ R>¡. Ðepfbpv$ v$l]dp„\u `pZu (whey) L$pY$u _pMu_¡ s¡_¡ h^y OË$ L$fhy„ 
AphíeL$ lp¡e R>¡. 
 A¡_p dpV¡$ `l¡gp_p kdedp„ âpZuAp¡_p AÞ_ dpN®dp„\u d¡mh¡g f¡_¡V$ 
DÐk¡QL$_p¡ D`ep¡N L$fhpdp„ Aphsp¡, ̀ Z lpgdp„ L$hL$dp„\u d¡mh¡gp âp¡V$uA¡S>  
(Protease) DÐk¡QL$_p¡ D`ep¡N \hp\u ipL$plpfu QuT b_¡ R>¡.
 v$l]dp„\u `pZu (whey) Sy>vy„$ L$pY$hpdp„ Aph¡ R>¡ (S>¡_p buÅ L¡$V$gpL$ 
D`ep¡N R>¡). OË$ v$l]_p Vy$L$X$p L$p`hp, ̂ p¡hp, Qp¡mu_¡ kpa L$fhp, hN¡f¡ bpv$ duWy„$ 
_p„Mhy„ A_¡ s¡dp„ AphíeL$ k|ÿdÆh, f„N, õhpv$ Dd¡fsp QuT s¥epf \hp_u 
âq¾$ep iê$ \pe R>¡. `R>u v$bphu_¡ QuT_p Vy$L$X$p L$fhpdp„ Aph¡ R>¡ A_¡ `qf`¼h 
\pe s¡ dpV¡$ s¡_¡ c¡Np L$fu_¡ fpMhpdp„ Aph¡ R>¡. 

rhQpf L$fp¡.
1. r`ÈTp, bN®f, k¡ÞX$rhQ A_¡ AÞe `pòpÐe MpÛ `v$p\p£dp„ QuT_p Sy>v$p Sy>v$p L$ep 

âL$pf h`fpe R>¡? 
2. s¡d_pdp„ iy„ saphs lp¡e R>¡?

iy„ sd¡ ÅZp¡ R>p¡ ? 

 vy$Á^S>Þe `v$p\p£_p Ap¥Ûp¡rNL$ DÐ`pv$_dp„ Arsie õhÃR>sp fpMhu `X¡$ R>¡ A_¡ S>„syfrls L$fhy„ `X¡$ R>¡. 

L$pfZ L¡$ ÆhpÏAp¡_¡ rhjpÏ_y„ Å¡Md lp¡e R>¡. dpV¡$ S> ÆhpÏ_u rhjpÏfp¡^L$ âÅrs rhL$rks L$fhpdp„ Aphu 

R>¡. Ap¥Ûp¡rNL$ k|ÿdÆhipõÓdp„ k|ÿdÆhp¡_u DÐ`qfhrs®s âÅrs_p¡ (Mutated strains of microbes) 
D`ep¡N hÝep¡ R>¡. DÐ`pv$_ dpV¡$ AphíeL$ a¡fapf L$fu iL$pe A_¡ A_phíeL$ âq¾$ep/`v$p\® V$pmu iL$pe A¡hu 

âÅrs L©$rÓd fus¡ rhL$rks L$fhpdp„ Aphu flu R>¡.

 L$p̧V¡$S>, ¾$ud, dp¡Tf¡gp A¡ QuT_p _fd âL$pf R>¡. S>¡ A¡L$v$d spÅ b_phpe¡g lp¡e R>¡. 3 \u 12 drl_p fpMsp 

\p¡Xy„$ L$X$L$ Q¡X$pf QuT b_¡ R>¡. Äepf¡ 12 \u 18 drl_p fpMsp A¡L$v$d L$X$L$ QuT A¡V$g¡ L¡$ `pd£kp_ QuT b_¡ R>¡.

7.1 QuT A_¡ bV$f (dpMZ)
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 âp¡bpep¡qV$¼k MpÛ`v$p\® i¡_p dpV¡$ ârkÝ^ R>¡?

âp¡bpep¡qV$¼k (Probiotics)
  Ap `v$p\® vy$Á^S>Þe S> R>¡, `Z s¡dp„ q¾$epiug ÆhpÏ lp¡e R>¡. v$p.s. g¸¼V$p¡b¸rkgk A¡rkX$p¡qagk, 
g¸¼V$p¡b¸rkgk L¡$ku, bpeqaX$p¡b¡¼V¡$qfAd bpeqaX$d hN¡f¡. Ap ÆhpZy dp_hu Ap„sfX$pdp„_p k|ÿdÆhp¡_¡ kdsp¡g 
fpM¡ R>¡. A¡V$g¡ L¡$ `pQ_ âq¾$epdp„ dv$v$ L$f_pfp k|ÿdÆhp¡_u h©[Ý^ L$f¡ R>¡. Äepf¡ D`Öhu k|ÿdÆhp¡_p¡ (v$p.s. 
¼gp¡[õV²$X$uAd) _pi L$f¡ R>¡. âp¡bpep¡qV$¼k DÐ`pv$_p¡ ep¡NV®$, bfu, kp¡Af ¾y$V$(L$p¡bu_y„ dpMZ), X$pL®$ Qp¸L$g¡V$, rdkp¡ 
k|`, dpMZ, s¡g, L$pµ_® rkf`, L©$rÓd õhuV$_k® (duW$pi gphsp `v$p\p£), k|ÿd i¡hpmp¡ ([õ`ê$rg_p, ¼gp¡f¡ëgp A_¡ 
_uglqfs i¡hpm_p¡ kdph¡i ^fphsp kdyÖu MpÛ`v$p\®) S>¡hp rhrh^ ê$`p¡dp„ D`gå^ R>¡.

 lpg_p kdedp„ âp¡bpep¡qV$¼k_¡ ApV$gy„ dlÒh ip\u âpàs \ey„ R>¡? A¡_y„ 
L$pfZ A¡ R>¡ L¡$ Ap DÐ`pv$_p¡ Ap`Zp„ AÞ_ dpN®dp„ D`ep¡Nu k|ÿdÆhp¡_u 
h©[Ý^ L$fu_¡ AÞe k|ÿdÆh A_¡ s¡d_u Qep`Qe q¾$ep `f r_e„ÓZ fpM¡ R>¡, 
ârsndsp h^pf¡ R>¡. Qep`Qe q¾$epdp„ r_dp®Z \e¡g OpsL$ `v$p\p£_y„ 
vy$ó`qfZpd Ap¡Ry>„ L$f¡ R>¡. ârsS>¥rhL$p¡_¡ L$pfZ¡ AÞ_dpN®dp„_p D`ep¡Nu k|ÿdÆhp¡ 
`Z AL$pe®nd \pe R>¡. s¡d_¡ afu kq¾$e L$fhp_y„ L$pd âp¡bpep¡qV$¼k L$f¡ R>¡.
 lpgdp„ Arskpf_p D`Qpf dpV¡$ s¡d S> dfOp_p D`Qpf dpV¡$ 
âp¡bpep¡qV$¼k_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 

L$lp¡ Å¡CA¡ !

dNS> Qgphp¡.
 euõV$(qL$Îh)_y„ r_funZ L$fhp dpV¡$ `pR>gp ^p¡fZdp„ sd¡ X²$pe euõV$dp„\u 
ÖphZ s¥epf L$ey¯ lsy„. ìephkpreL$ õsf¡ s¡_p¡ D`ep¡N L$fu_¡ L$ep `v$p\®            
b_phhpdp„ Aph¡ R>¡?

`ph (Bread)
 A_pS>_p gp¡V$dp„\u rhrh^ âL$pf_p `ph b_phhpdp„ Aph¡ R>¡. gp¡V$dp„ b¡L$k® euõV$-k¸L$fp¡dperkk k¡f¡[ìlku 
(Saccharomyces cerevisiae), `pZu, duWy„$ A_¡ AÞe AphíeL$ `v$p\® Dd¡fu_¡ gp¡V$ s¥epf L$fhpdp„ Aph¡ R>¡. 
euõV$_¡ L$pfZ¡ gp¡V$dp„_p L$pbp£qv$sp¡_y„ Ap\hZ \C_¡ iL®$fp_y„ ê$`p„sf L$pb®_ X$pep¡¼kpCX$  (CO2) A_¡ C\¡_p¸gdp„      
\pe R>¡.  CO2_¡ L$pfZ¡ gp¡V$ awg¡ R>¡ A_¡ i¡L$pep bpv$ `ph Åmuv$pf b_¡ R>¡.

7.2  âp¡bpep¡qV$¼k

7.3  [ìl_¡Nf

 ìephkpreL$ b¡L$fu DÛp¡Ndp„ k„Ly$rQs (Compressed) euõV$_p¡ D`ep¡N \pe R>¡. OfNÕ\y D`ep¡N dpV¡$ s¡ 
k|L$p, v$pZpv$pf õhê$`dp„ D`gå^ lp¡e R>¡. ìephkpreL$ D`ep¡N dpV¡$ b_ph¡g euõV$dp„ DÅ®, L$pbp£qv$sp¡, d¡v$, âp¡qV$_, 
rhrh^ Æh_kÐhp¡ A_¡ Mr_S> S>¡hp D`ep¡Nu OV$L$p¡ lp¡e R>¡. S>¡\u euõV$ hp`fu_¡ b_ph¡gp `ph A_¡ AÞe 
DÐ`pv$_p¡ `p¥[óV$L$ lp¡e R>¡. lpgdp„ gp¡L$râe b_¡g Qpe_uT MpÛ`v$p\®dp„ h`fpsp [ìl_¡Nf, kp¡epkp¸k A_¡ 
dp¡_p¡kp¡qX$Ad ÁgyV$pd¡V$ (ArS>_p¡ dp¡V$p¡) Ap ÓZ OV$L$p¡ k|ÿdS>¥rhL$ Ap\hZ Üpfp d¡mhpe R>¡.

[ìl_¡Nf (Vinegar) DÐ`pv$_ 
 vy$r_ep_p A_¡L$ âv¡$ip¡dp„ MpÛ`v$p\p£dp„ MV$pi Dd¡fhp dpV¡$ s¡dS> dpMZ, kp¸k, L¡$Q`, 
QV$Zu S>¡hp `v$p\®_¡ gp„bp kde ky^u Åmhhp dpV¡$ [ìl_¡Nf_p¡ D`ep¡N \pe R>¡. fpkperZL$ 
×[óV$A¡ [ìl_¡Nf A¡V$g¡ 4% A¡k¡qV$L$ A¡rkX$ (CH3COOH).
 amp¡_p fk, d¡`g rkf`, kpL$f_p L$pfMp_pdp„ i¡fX$u_p¡ L$Qfp¡, d|mdp„_p õV$pQ® S>¡hp L$pb®r_L$ 
`v$p\p£_y„ k¸L$fp¡dperkk k¡f¡[ìlku L$hL$p¡_u dv$v$\u Ap\hZ L$fu_¡ C\¡_p¸g-ApëL$p¡lp¡g d¡mhhpdp„ 
Aph¡ R>¡.
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 C\¡_p¸gdp„ A¡rkV$p¡ b¡¼V$f âÅrs A_¡ ÁgyL$p¡_p¡b¡¼V$f ÆhpÏ„_y„ rdîZ d¡mhu_¡ 
s¡_y„ k|ÿd S>¥rhL$ rhOV$_ L$fhpdp„ Aph¡ R>¡. S>¡_p\u A¡k¡qV$L$ A¡rkX$ A_¡ AÞe 
D`DÐ`pv$_p¡ dm¡ R>¡. rdîZ_¡ kp¥çe b_phu_¡ s¡dp„\u A¡k¡qV$L$ A¡rkX$ Sy>vy„$ L$fhpdp„ 
Aph¡ R>¡. `p¡V¡$riAd a¡fp¡kpe_pCX$_p D`ep¡N\u A¡k¡qV$L$ A¡rkX$_y„ rhf„S>_ L$fhpdp„ 
Aph¡ R>¡. Ðepf bpv$ s¡_y„ `pòfuL$fZ \pe R>¡. A„s¡ AÐe„s Aë` âdpZdp„ SO2 hpey 
Dd¡fsp„ [ìl_¡Nf s¥epf \pe R>¡. 
 OJ A\hp Qp¡Mp_p¡ gp¡V$ A_¡ kp¡epbu__p rdîZ\u A̧õ`frS>gk Ap¡fpeTu 
(Aspergillus oryzae) L$hL$_u dv$v$\u Ap\hZ L$fu_¡ kp¡ep kp̧k b_phhpdp„ Aph¡ R>¡. 
`¡e r_rd®rs (Production of beverages)

7.4  A¸õ`frS>gk 
Ap¡fpeTu

1. dp_hu `pQ_k„õ\pdp„ fl¡gp DÐk¡QL$p¡ L$ep L$pd L$f¡ R>¡?
2. Aphp L¡$V$gpL$ DÐk¡QL$p¡_p _pd S>Zphp¡. 

k|ÿdS>¥rhL$ DÐk¡QL$p¡ (Microbial Enzymes) : lpgdp„ fpkperZL$ DÛp¡Ndp„ fpkperZL$ DÐâ¡fL$p¡_u bv$g¡ 
k|ÿdÆhp¡_u klpesp\u d¡mh¡gp DÐk¡QL$p¡ hp`fhpdp„ Aph¡ R>¡. Ap DÐk¡QL$p¡ Ap¡R>p DóZspdp_, pH A_¡ 
v$bpZdp„ ̀ Z L$pe® L$f¡ R>¡, s¡\u DÅ®_u bQs \pe R>¡ A_¡ dp¢Op MhpZfp¡^L$ D`L$fZp¡_u S>ê$f fl¡su _\u. DÐk¡QL$p¡ 
Qp¡½$k q¾$ep S> L$f¡ R>¡, A_phíeL$ D`DÐ`pqv$sp¡ b_sp _\u A_¡ iyqÙL$fZ_p¡ MQ® Ap¡R>p¡ \pe R>¡.
 k|ÿd S>¥rhL$ DÐk¡QL$p¡_u âq¾$epdp„ _L$pdp `v$p\®_y„ DÐkS>®_, s¡d_y„ rhOV$_ V$pmhpdp„ Aph¡ R>¡, s¡d S> 
DÐk¡QL$p¡_p¡ `y_h®`fpi `Z L$fu iL$pe R>¡. dpV¡$ Aphp DÐk¡QL$p¡ `ep®hfZ õ_¡lu lp¡e R>¡. Ap¸[¼kX$p¡qfX$¼V¡$Æk  
(Oxidoreductases),  V²$pÞõaf¡Æk (Transferases), lpeX²$p¡g¡Æk (Hydrolases), gpA¡S>¡k (Lysases), 
Apekp¡df¡Æk (Isomerases), gpeN¡Æk (Ligases) k|ÿdS>¥rhL$ DÐk¡QL$p¡_p L¡$V$gpL$ Dv$plfZp¡ R>¡.
 qX$V$S>¯V$kdp„ DÐk¡QL$p¡ Dd¡fsp d¡g L$pY$hp_u âq¾$ep Ap¡R>p DóZspdp_¡ `Z \pe R>¡. dL$pCdp„_p õV$pQ® kp\¡ 
b¡rkgk A_¡ õV²¡$àV$p¡dperkkdp„\u d¡mh¡gp DÐk¡QL$p¡_u âq¾$ep L$fphu ÁgyL$p¡T A_¡ äz¼V$p¡T rkf` (s¥epf ifbs_y„ 
dpÝed) b_phhpdp„ Aph¡ R>¡. QuT, h_õ`rs_p¡ AL®$, hõÓp¡Ûp¡N, QpdXy„$, L$pNm S>¡hp A_¡L$ DÛp¡Np¡dp„ k|ÿd 
S>¥rhL$ DÐk¡QL$p¡ hp`fhpdp„ Aph¡ R>¡. 

A.¾$. am klcpNu k|ÿdÆh k|ÿdÆhp¡_y„ L$pe® `¡e_y„ _pd

1 L¸$qaep Af¡rbL$p g¸¼V$p¡b¡kugk b°yCk amdp„\u bu Sy>v$p„ L$fhp L$p¡au

2 r\Ap¡b°p¡dp L¸$L$p¡ L¡$ÞX$uX$p, l¸Þk¡Þeygp, r`rQep, 
k¸L$fp¡dperkk

amdp„\u bu Sy>v$p„ L$fhp L$p¡L$p¡

3 Öpn k¸L$fp¡dperkk k¡f¡[ìlku fk_y„ Ap\hZ L$fhy„ hpC_

4 kafS>_ k¸L$fp¡dperkk k¡f¡[ìlku fk_y„ Ap\hZ L$fhy„ rkX$pf

k¸L$fp¡dperkk k¡f¡[ìlku L$p¡au_y„ am A_¡ bu L$p¡L$p¡_p bu

7.5  `¡e r_rd®rs_p¡ OV$L$

L$lp¡ Å¡CA¡ !
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ìephkpreL$ DÐ`pv$_p¡dp„ h`fpsp k¡[ÞÖe A¸rkX$ A_¡ s¡_p dpV¡$ D`ep¡Nu k|ÿdÆh

ip¡^p¡.
 W„$X$p `uZp, ifbs_u bpV$gu, ApCõ¾$ud_y„ f¡`f hN¡f¡ `f R>p`¡gp OV$L$ Öìep¡ A_¡ 
s¡d_y„ âdpZ hp„Qp¡. s¡dp„\u _¥krN®L$ A_¡ L©$rÓd OV$L$ Öìep¡ L$ep s¡ _½$u L$fp¡.

7.6  A¡õ`frS>gk _peNf

öp¡s k|ÿdÆh k¡[ÞÖe A¡rkX$ D`ep¡N 

i¡fX$u A\hp buV$_p¡ 
L$Qfp¡, A¡dp¡r_Ap npf

b°¡ìlub¸¼V¡$qfAd 
L$p¡fu_¡b¡¼V¡$qfAd

L- ÁgyV$prdL$ A¡rkX dp¡_p¡kp¡qX$Ad ÁgyV$pd¡V$ 
(ArS>_p¡ dp¡V$p¡) DÐ`pv$_

i¡fX$u_p¡ L$Qfp¡ A_¡ npf A¡õ`frS>gk _peNf kpeV²$uL$ A¡rkX$ `uZp, Np¡mp, Qp¸L$g¡V$ DÐ`pv$_p¡

ÁgyL$p¡T A_¡ L$p¡_® õV$u` 
rgL$f

A¡õ`frS>gk _peNf ÁgyL$p¡r_L$ A¡rkX$ L¡$[ëied A_¡ gp¡l_u DZ`sp 
v|$f L$f_pf npfp¡_y„ DÐ`pv$_

L$Qfp¡ A_¡ L$p¡_® õV$u` 
rgL$f

g¸¼V$p¡b¸rkgk X¡$gb°yL$u g¡[¼V$L$ A¡rkX$ _peV²$p¡S>__p¡ öp¡s 
Æh_kÐhp¡_y„ DÐ`pv$_

L$Qfp¡ A_¡ L$p¡_® õV$u` 
rgL$f

A¸õ`frS>gk a¡qfek 
A¸õ`frS>gk BV¡$L$p¸r_ek

CV$pL$p¸r_L$ A¡rkX$ L$pNm, hõÓ, àgp[õV$L$ DÛp¡N, 
Ny„v$f DÐ`pv$_

k|ÿdS>¥rhL$ q¾$ep Üpfp d¡mh¡g `v$p\® L$pe®

kpeV²$uL$ A¡rkX$, d¸rgL$ A¡rkX$, g¸[¼V$L$ A¡rkX$ MV$pi Ap`hu

ÁgyV$prdL$ A¡rkX$, gperk_, qV²$àV$p¡a¡_ âp¡qV$_ b_phhp

_perk_, _¸V$pdperk_ k|ÿdÆh ârsb„^L$ 

A¸õL$p¸rb®L$ A¡rkX$ (Vitamin C), B12, B2 A¡ÞV$uAp¡¼kuX„$V$ A_¡ Æh_kÐhp¡

buV$p L¸$fp¡V$u_, gpeL$p¡r`_, T¡Þ\uÞk, ëeyqV$Þk MpÛ f„N

`p¸guk¡L$fpCX¹$k, ÁgpeL$p¡ rgr`X¹$k Bd[ëkapek®

ìl¸r_rg_, C\pCg åeyqV$f¡V$ (amp¡_p¡ õhpv$), 
r``fd]V$ õhpv$, rhrh^ awgp¡ A_¡ amp¡_u kyN„^ 

A¡k¡Þk (Mphp ep¡Áe kyN„^u Öìep¡)

TpeguV$p¸g (Xylitol), A¡õ`fV¡$d duW$pi Ap`hu (Dódp„L$ Ap¡R>p¡, d ŷâd¡l_p fp¡NuAp¡ dpV¡$ D`ey¼s)

k|ÿdS>¥rhL$ q¾$ep Üpfp d¡mh¡gp `v$p\® A_¡ s¡d_p L$pe®

dNS> Qgphp¡.
 W„$X$p `uZp, ApCõ¾$ud, L¡$L$, ifbs S>¡hp MpÛ `v$p\® rhrh^ f„N A_¡ 
õhpv$dp„ dm¡ R>¡. Ap f„N, õhpv$ A_¡ kyN„^ Mf¡Mf amdp„\u dm¡gp lp¡e R>¡ L¡$? 

 sd_¡ Ndsp ApCõ¾$ud, `yqX„$N, Qp¡L$g¡V¹$k, rdëL$i¡L$, Qp¸L$g¡V$ 
`uZp, CÞõV„$V$ k|àkdp„ OË$sp gph_pf T¡Þ\¡_ Ny„v$f iy„ lp¡e R>¡? õV$pQ® 
A_¡ L$Qfp(dÛpL$®$)dp„\u v$pê$_y„ TÞ\p¡dp¡_pk âÅrs Üpfp Ap\hZ 
L$fpsp Ny„v$f b_phhpdp„ Aph¡ R>¡. Nfd A_¡ W„$X$p `pZudp„ Ap¡Nmhy„, 
DÃQ O_sp S>¡hu rhrióV$sp_¡ L$pfZ¡ s¡_p A_¡L$ D`ep¡Np¡ R>¡. f„N, 
Mpsf, Opk_piL$p¡, hõÓp¡_p f„N, V|$\`¡õV$, DÃQ NyZhÑp_p¡ L$pNm 
b_phhp dpV¡$ s¡_p¡ D`ep¡N \pe R>¡.
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ârsS>¥rhL$p¡ (Antibiotic)
  rhrh^ âL$pf_p ÆhpÏ A_¡ awNdp„\u d¡mh¡gp ârsS>¥rhL$p¡_¡ L$pfZ¡ dp_h A_¡ AÞe âpZuAp¡_¡ \sp A_¡L$ 
fp¡N AV$L$phu iL$pe R>¡. `¡r_rkrg_, rka¸gp¡õ`p¡qfÞk, dp¡_p¡b¡L$V$çk, b¡rkV²¡$rk_, A¡qf\°p¡dperk_, S>¡ÞV$pdperk_,   
r_Ap¡dperk_, õV²¡$àV$p¡dperk_, V¡$V²$pkpe[¼gÞk, ìl¸ÞL$p¡dperk_ hN¡f¡ ârsS>¥rhL$p¡ rhrh^ âÅrs_p N°¡d `p¸TuV$uìl 
A_¡ N°¡d _¡N¡qV$ìl ÆhpÏ rhfyÝ^ hp`fhpdp„ Aph¡ R>¡. nefp¡N rhê$Ý^ qfapdperk_ âcphu rkÝ^ \pe R>¡. 

1. ârsS>¥rhL$p¡ A¡V$g¡ iy„? 
2. s¡d_y„ k¡h_ L$fsu hMs¡ L$C kph^p_u fpMhu S>ê$fu R>¡?

1. bpep¡N¸k e„Ódp„ L$ep L$ep `v$p\®_y„ rhOV$_ L$fhpdp„ Aph¡ R>¡?
2. s¡dp„\u L$ep L$ep D`ep¡Nu `v$p\p£ dm¡ R>¡? s¡dp„\u L$ey„ I^Z dm¡ R>¡?
3. rhOV$__u q¾$ep L$p¡_p Üpfp \pe R>¡? 

k|ÿdÆh A_¡ H^Z
1. dp¡V$p âdpZdp„ r_dp®Z \_pfp il¡fu, M¡sf_p, Ap¥Ûp¡rNL$ L$Qfp_y„ k|ÿdS>¥rhL$ 

rb_Ap¡[¼k-rhOV$_ L$fu_¡ rd\¡_ hpey I^Z dm¡ R>¡.
2. k¸L$fp¡dperkk awN Äepf¡ i¡fX$u_p L$Qfp_y„ Ap\hZ L$f¡ R>¡ Ðepf¡ dmsp¡ 

ApëL$p¡lp¡g-C\¡_p¸g A¡L$ õhÃR>-^|dpX$p frls I^Z R>¡. 
3. "lpeX²$p¡S>_ hpey' crhóe_y„ I^Z dp_hpdp„ Aph¡ R>¡. `pZu_y„ S>¥rhL$ 

âL$pirhOV$_ (Bio-photolysis of water) âq¾$epdp„ ÆhpÏ âL$prie 
n`Z (Photo reduction) L$f¡ R>¡ A_¡ lpeX²$p¡S>_ hpey dy¼s \pe R>¡.

epv$ L$fp¡.

S>¥rhL$ I^Z ः _huL$fZnd 
DÅ®öp¡sdp„ S>¥rhL$ I^Z dlÒh_y„ 
kp^_ R>¡. Ap I^Z O_ê$`     
(`Õ\qfep¡ L$p¡gkp¡, R>pZp, `pL$_p 
Ahi¡j) âhpluê$` (h_õ`rs 
s¡g, AëL$p¡lp¡g), hpeyê$` 
(Np¡bfN¸k, L$p¡gN¸k) S>¡hp 
õhê$`dp„ D`gå^ R>¡. Ap I^Z 
dbgM âdpZdp„ A_¡ klS>sp\u 
D`gå^ \C iL¡$ R>¡. crhóeL$pmdp„ 
h`fpe s¡hp Ap I^Z R>¡. 

7.7  k¸L$fp¡dperkk awN

 I^Z_u S>¡d S> rhrh^ Ap¥Ûp¡rNL$ fkpeZp¡ k|ÿdS>¥rhL$ âq¾$ep\u b_phhpdp„ Aph¡ R>¡. v$p.s. fkpeZ 
DÛp¡Ndp„ L$pQp dpg sfuL¡$ D`ep¡Nu \_pfp rhrh^ AëL$p¡lp¡ëk, A¡rkV$p¡_, L$pb®r_L$ A¡rkX$, d¡v$OV$L$p¡, ̀ p¸guk¡L$fpCX¹$k. 
Apdp„_p L¡$V$gpL$ àgp[õV$L$ A_¡ MpÛ`v$p\® DÐ`pv$__p L$pQp dpg sfuL¡$ D`ep¡Nu R>¡. 

r_funZ L$fp¡.

ApL©$rs 7.8_y„ r_funZ L$fp¡. S>¥rhL$ 
I^Z_p k„v$c®dp„ QQp® L$fp¡.

kp¥f DÅ® + CO2

L$p`Zu

R>X$hy„

k¡ëe|gp¡S>

k¡ëeygp¡T_y„ 
kpL$fdp„ 
ê$`p„sf

iL®$fp

S>¥rhL$ H^Z

CO2

S>¥h Öìedp_

Ap\hZ 
Üpfp 
âhplu ê$` 
S>¥rhL$ 
H^Z_u r_rd®rs

7.8  S>¥rhL$ H^Z r_rd®rs

CO2

CO2

CO2

L$lp¡ Å¡CA¡ !
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k|ÿdS>¥rhL$ âvy$jZ r_e„ÓZ (Microbial pollution control)
 h^su gp¡L$k„¿ep_u kp\¡ O_L$Qfp¡, N„vy$ `pZu, rhrh^ âvy$jL$p¡ S>¡hp OV$L$p¡ `Z h^sp Åe R>¡. kp\¡ kp\¡ 

fp¡NQpmp¡ A_¡ ̀ ep®hfZ_p¡ úpk ̀ Z ÅNrsL$ kdõep R>¡. Mpk L$fu_¡ gp¡L$k„¿ep_u DÃQ O_sp ̂ fphsp cpfs S>¡hp 

v¡$i_p„ il¡fp¡ Ap kdõep\u O¡fpe¡gp R>¡. kdõep_y„ ep¡Áe kde¡ A_¡ ep¡Áe âdpZdp„ r_fpL$fZ _l] L$fhpdp„ Aph¡ sp¡ 

b^p kÆhp¡_u Aph_pfu `¡Y$u_y„ Æh_ dyíL¡$g b_i¡. k|ÿdÆhp¡_u `ep®hfZue c|rdL$p lh¡ Å¡CA¡.

 bpep¡N¸k e„Ó, L$ç`p¡õV$ r_rd®rs Üpfp O_L$Qfp_p¡ r_L$pg L$fhp dpV¡$ k|ÿdÆhp¡_u dv$v$ g¡hpdp„ Aph¡ R>¡, s¡ sd¡ 

ÅZp¡ S> R>p¡. sp¡ dp¡V$p âdpZdp„ v$ffp¡S> S>dp \sp L¡$V$gpL$ V$_ il¡fu L$Qfp_p¡ r_L$pg L¡$hu fus¡ L$fsp li¡? 

1. v$f¡L$ Ofdp„ cu_p¡ A_¡ k|L$p¡ L$Qfp¡ Sy>v$p¡ Sy>v$p¡ fpMhp¡ A¡hy„ ip dpV¡$ L$l¡hpdp„ Aph¡ 

R>¡?

2. hN}L$fZ L$f¡gp L$Qfp_y„ ApNm S>sp„ iy„ \pe R>¡?

3. k|L$p L$Qfp_p¡ r_L$pg gphhp_u kp¥\u ep¡Áe `Ý^rs L$lp¡.

MpX$p cfhp_p õ\mp¡ 
(Landfilling)
 Ap ̀ Ý^rs dpV¡$ il¡fdp„ S>dp 

\_pfp rhOV$_iug L$Qfp_p¡ 

D`ep¡N L$fhpdp„ Aph¡ R>¡. il¡fu 

hõsu\u v|$f, M|ëgu S>Áepdp„ MpX$p¡ 

L$fu_¡ s¡dp„ àgp[õV$L$_y„ Aõsf         

_pMhpdp„ Aph¡ R>¡. L$Qfp_y„ AiyÝ^ 

A\hp T¡fu âhplu Tfu_¡ dpV$u_y„ 

âvy$jZ _ \pe s¡_u kphQ¡su 

fpMhpdp„ Aph¡ R>¡. 

rhQpf L$fp¡.

 N°pd`„Qpes, _Nf`prgL$p, rhi¡j ê$`¡ dlp_Nf`prgL$p, L$Qfp¡ gC S>su 

NpX$uAp¡_y„ r_funZ L$fp¡. bpSy>dp„, s¡ NpX$udp„ S> L$Qfp¡ v$pbu_¡ s¡_y„ L$v$ Ap¡Ry>„ L$fhp_u 

kyrh^p lp¡e R>¡. Ap L©$rs L$fhp_p apev$p S>Zphp¡. 

 v$bphu_¡ c¡Np¡ L$f¡gp¡ L$Qfp¡ (Compressed Waste) s¥epf L$f¡gp MpX$pdp„ _pMhpdp„ Aph¡ R>¡, s¡_p `f 

dpV$u/gpL$X$p_y„ c|ky„/ gugp¡ L$Qfp¡ (TpX$_p `p„v$X$p, X$pmMu hN¡f¡)/rhrióV$ S>¥rhL$ fkpeZp¡_p¡ \f `p\fhpdp„ Aph¡ 

R>¡. L¡$V$gpL$ õ\m¡ s¡dp„ bpep¡qfA¡¼V$k® Dd¡fhpdp„ Aph¡ R>¡. L$Qfp¡ A_¡ dpV$u (A\hp \f dpV¡$ hp`f¡gp rhi¡j `v$p\®)

dp„_p k|ÿdÆhp¡ L$Qfp_y„ rhOV$_ L$f¡ R>¡. MpX$p¡ `|Z® `Z¡ cep® `R>u dpV$u g]`u_¡ b„^ L$fhpdp„ Aph¡ R>¡. L¡$V$gpL$ 

AW$hpqX$ep `R>u s¡ õ\m¡ DÐL©$óV$ Mpsf dm¡ R>¡. Mpsf L$pY$ép `R>u Mpgu \e¡gp MpX$p_¡ afu\u hp`fu iL$pe R>¡.

N„v$p`pZu_y„ ìehõ\p`_ (Sewage Management) 
  Npddp„ v$f¡L$ Ofdp„_y„ N„vy$ `pZu S>du_dp„ A\hp bpep¡N¸k e„Ódp„ R>p¡X$hpdp„ Aph¡ R>¡. `Z dp¡V$p il¡fp¡dp„ S>dp 

\sy„ N„vy$ `pZu âq¾$ep L¡$ÞÖdp„ gC S>C_¡ s¡_p `f k|ÿdS>¥rhL$ âq¾$ep L$fhu `X¡$ R>¡.

 N„v$p`pZu_p L¡$V$gpL$ k„ep¡S>_p¡_y„ rhOV$_ L$f_pfp, s¡dS> L$p¸g¡fp, Arskpf, V$peap¡CX$_p ÆhpÏAp¡_¡ _óV$     

L$f_pfp k|ÿdÆhp¡ s¡dp„ Dd¡fhpdp„ Aph¡ R>¡. s¡ N„v$p `pZudp„_p L$pb®r_L$ `v$p\p£_y„ rhOV$_ L$fu_¡ rd\¡_, CO2 dy¼s 

L$f¡ R>¡. qa_p¸g Ap¸[¼kX$peT]N ÆhpÏ N„v$p `pZudp„_p dp_hr_rd®s (Xenobiotic) fkpeZp¡_y„ rhOV$_ L$f¡ R>¡.

r_funZ L$fp¡.

7.9  Ap^yr_L$ MpX$p cfhp_p õ\mp¡ 

N„v$p `pZu_y„ k„L$g_

dpV$u_y„ 
AphfZL$Qfp¡

c|S>m 
õsf `f 
v¡$Mf¡M 
fpMhp 
dpV¡$ L|$hp¡

N„v$p `pZu `f 
âq¾$ep rd\¡_ hpey
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 Ap âq¾$epdp„ srme¡ b¡k_pf L$pv$h-Npf 

(Sludge)_p¡ Mpsf sfuL¡$ D`ep¡N L$fhpdp„ 

Aph¡ R>¡. Aphu k|ÿdS>¥rhL$ âq¾$ep \ep bpv$ 

blpf `X$sy„ `pZu `ep®hfZ dpV¡$ lpr_L$pfL$ 

lp¡sy„ _\u. N„v$p `pZu\u âvy$rjs \e¡gp 

`ep®hfZ_p¡ S>¥rhL$ D`Qpf L$fhp dpV¡$ 

k|ÿdÆhp¡_p¡ D`ep¡N \pe R>¡. 

 kdyÖ qL$_pfp `f s¥gue `pZu A_¡ lÅfp¡ d©s dpR>guAp¡ Aphhp_p 

kdpQpf sd¡ hp„Ãep A\hp Å¡ep li¡. Aphy„ ip\u \pe R>¡?

 kdyÖdp„ rhrh^ L$pfZp¡\u `¡V²$p¡rgAd s¡g_y„ Nmsf \pe R>¡. Ap s¡g 

S>mQfp¡ dpV¡$ OpsL$, T¡fu _uhX$u iL¡$ R>¡. `pZu `f Aph¡gp s¡g_p \f_¡ 

ep„rÓL$ ̀ Ý^rs\u v|$f L$fhp¡ kl¡gp¡ _\u. ̀ Z AëL¸$r_ìlp¡f¡L$k bp¸f¼eyd¡[Þkk 

A_¡ õeyX$p¡dp¡_pk ÆhpÏ„dp„ r`qfqX$Þk A_¡ AÞe fkpeZp¡ _óV$ L$fhp_u 

ndsp R>¡. s¡\u s¡g_p¡ L$v$X$p¡-\f v|$f L$fhp dpV¡$ Ap ÆhpÏ_p kd|l_p¡ 

D`ep¡N L$fhpdp„ Aph¡ R>¡. s¡d_¡ lpeX²$p¡L$pb®_p¡¼gp[õV$L$ b¸¼V¡$qfep  (HCB) 
L$l¡hpe R>¡. HCB lpeX²$p¡L$pb®__y„ rhOV$_ L$fu_¡ s¡dp„_p L$pb®__p¡ Ap¡[¼kS>_ 

kp\¡ k„ep¡N L$f¡ R>¡. Ap âq¾$epdp„ CO2 A_¡ `pZu s¥epf \pe R>¡. 

 àgp[õV$L$_u bpV$gu PET (Polyethelene terephthalate 
Polyster) _pd_p fpkperZL$ `v$p\®dp„\u b_phhpdp„ Aphu R>¡. lpg_p 

kdedp„ il¡fu L$Qfp_p¡ OZp¡ dp¡V$p¡ cpN àgp[õV$L$\u ìepàs R>¡. ApeX$p¡_¡gp 

kpL$uA¡[Þkk, [ìlrb°Ap¡ âÅrs PET_y„ rhOV$_ L$f¡ R>¡ s¡hy„ Å¡hp dm¡ R>¡. 

s¡d S> L$Qfpdp„_p fbf_y„ rhOV$_ L$fhp_u ndsp A¸¼V$u_p¡dpek¡qV$k, 

õV²¡$àV$p¡dperkk, _p¸L$p®X$}ep, A¡[¼V$_p¡àg¡Þk S>¡hu ÆhpÏ_u âÅrsdp„ Å¡hp 

dm¡ R>¡.

dprlsu d¡mhp¡.

1. L$Qfp_y„ k|ÿdS>¥rhL$ rhOV$_ ep¡Áe fus¡ \pe s¡ dpV¡$ s¡ 
L$Qfpdp„ L$C L$C hõsyAp¡ lp¡hu _ Å¡CA¡? 

2. sdpfp Of¡ A\hp Cdpfsdp„ r_dp®Z \sp N„v$p 
`pZu_u ìehõ\p L¡$hu fus¡ L$fu R>¡?

õhÃR> s„Óop_ (Clean Technology) : 
 dp_h¡ s„Óop_dp„ âQ„X$ h¡N\u âNrs L$fu R>¡. `f„sy s¡_u kp\¡ kp\¡ `ep®hfZ_p âvy$jZ_y„ âdpZ `Z s¡ S> 

h¡N\u hÝey„ R>¡. k|ÿdÆhp¡_p¡ D`ep¡N L$fu_¡ hpey, c| A_¡ S>m âvy$jZ `f r_e„ÓZ L¡$hu fus¡ d|L$u iL$pe s¡ Å¡CA¡.

dp_hr_rd®s fkpeZp¡_p¡ _pi L$fhp_u ndsp k|ÿdÆhp¡dp„ _¥krN®L$ fus¡ S> Å¡hp dm¡ R>¡. Ap ndsp_p¡ D`ep¡N 

L$fu_¡ lpeX²$p¡L$pb®Þk A_¡ AÞe fkpeZp¡_y„ ê$`p„sfZ L$fhpdp„ Aph¡ R>¡. 

1. L¡$V$gpL$ k|ÿdÆhp¡ I^Zdp„\u N„^L$ L$pY$u _pM¡ R>¡.
2. lgL$p NyZhÑp_u L$pQu ^psydp„\u sp„by, gp¡M„X$, eyf¡r_ed A_¡ S>ks S>¡hu ^psy 

`ep®hfZdp„ blpf `X¡$ R>¡. \pep¡b¡rkgk A_¡ këap¡gp¡bk ÆhpÏ_u klpesp\u Ap 
^psy_y„ dy¼s \ep `l¡gp S> k„ep¡S>_p¡dp„ ê$`p„sf L$fhpdp„ Aph¡ R>¡.

7.10 AëL¸$r_ìlp¡f¡L$k bp¸f¼eyd¡[Þkk

7.11 õeyX$p¡dp¡_pk

7.12 A¸rkX$p¡b¸rkgk

L$lp¡ Å¡CA¡ !
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 MpZdp„\u blpf `X$sp `v$p\® A_¡ A¡rkX$ hjp®dp„ këãeyqfL$ A¡rkX$ lp¡e 

R>¡. s¡\u `|smp, `|g A_¡ Cdpfsdp„_u ^psy_y„ nfZ \pe R>¡, s¡ sd¡ ÅZp¡ S> 

R>p¡. A¡rkX$p¡brkgk a¡fp¡Ap¸[¼kX$Þk A_¡ A¡rkX$uqagued âÅrs S>¡hp ÆhpÏ 

dpV¡$ këãe|qfL$ A¡rkX$ DÅ®öp¡s R>¡. s¡\u A¡rkX$ hjp®\u \_pf c|-âvy$jZ Ap 

ÆhpÏ fp¡L¡$ R>¡.

BÞV$f_¡V$ dpfp¡ rdÓ
rhrh^ D`ey¼s k|ÿdÆhp¡_p R>peprQÓp¡ 

d¡mhp¡. s¡d_u dprlsu_y„ L$p¡óV$L$ s¥epf L$fu_¡ 

hN®dp„ gNpX$p¡. 7.13  rS>Ap¡b¸¼V$f

 AÏDÅ® âL$ë`dp„\u `ep®hfZdp„ R>p¡X$hpdp„ Aphsp DÐkN®dp„ A_¡ rhÛys rhg¡`_ âq¾$ep_p _L$pdp `v$p\®dp„ 

eyf¡r_ed_p `pZudp„ Öpìe npf lp¡e R>¡. rS>Ap¡b¸¼V$f ÆhpÏ Ap eyf¡r_ed npfp¡_y„ AÖpìe npfp¡dp„ ê$`p„sf L$fu_¡ 

S>du_dp„_p `pZu_p S>Õ\pdp„ d¡mhu_¡ AV$L$phu iL$pe R>¡.  
k|ÿdÆhp¡ A_¡ M¡su

 i]N hN}e h_õ`rs_p d|m `f_u Np„W$p¡dp„ A_¡ dpV$udp„ fl¡gp ÆhpÏ L¡$hu fus¡ 

D`ep¡Nu W$f¡ R>¡ !

k|ÿdS>¥rhL$ fku (Microbial Inoculants)
 Ap\hZ âq¾$ep Üpfp L¡$V$gpL$ k|ÿdÆhey¼s fku b_phhpdp„ Aph¡ R>¡. hphZu `l¡gp rbepfZdp„ Ap `p¡jL$ 

fku R>p„V$hpdp„ Aph¡ R>¡. sp¡ L¡$V$guL$ fku h_õ`rsdp„ R>p„V$hpdp„ Aph¡ R>¡. fkudp„_p k|ÿd Æh s¡ h_õ`rs_¡ `p¡jL$ 

Öìep¡_p¡ `|fhW$p¡ `|fp¡ `pX$u h©[Ý^ dpV¡$ dv$v$ L$f¡ R>¡. h_õ`rsS>Þe AÞ__u NyZhÑp h^pf¡ R>¡. k¡[ÞÖe M¡su L$fsu 

hMs¡ L©$rÓd _peV²$p¡rS>_¡S>, AT¸V$p¡b¸¼V$fey¼s Öìep¡ hp`fhpdp„ Aph¡ R>¡. 

 lpgdp„ L$Qfp¡ cfhp dpV¡$ 

h`fpsp S>¥rhL$rhOV$_iug 

(Biodegradable) àgp[õV$L$ A¡V$g¡ 

S> ̀ p¸gug¡¼V$uL$ A¡rkX$. Aphí$eL$sp 

A_ykpf S> Aphp kprlÐe_p¡ 

D`ep¡N L$fp¡, `ep®hfZ bQphp¡.

Ýep_dp„ fpMp¡. 

 fpkperZL$ Mpsf_¡ L$pfZ¡ \sy„ c|-âvy$jZ Ap 

Öìep¡_¡ L$pfZ¡ AV$L$phu iL$pe R>¡. M¡su dpV¡$ h`fpsp 

fpkperZL$ S>„sy_piL$p¡dp„\u ãgyfprkV$pdpCX$ S>¡hp 

fpkperZL$ Öìep¡ dpV$udp„ dm¡ R>¡. s¡ AÞe h_õ`rs 

A_¡ Y$p¡f dpV¡$ Å¡Mdu rkÝ^ \pe R>¡. dp_h dpV¡$ 

ÐhQpfp¡NL$pfL$ b_¡ R>¡. Ap dpV$udp„_p qL$V$L$_piL$p¡ 

k|ÿdÆhp¡ hX¡$ _óV$ L$fu iL$pe R>¡. 

S>¥rhL$ qL$V$L$_piL$p¡ (Bio insecticides) 
 ÆhpÏ A_¡ awNdp„\u d¡mh¡gp A_¡ `pL$ `f_p 

qL$V$L$p¡, fp¡NS>„sy_p¡ _pi L$f_pfp Öìep¡, ÆhpÏdp„\u 

d¡mh¡gp V$p¸qL$TÞk S>¥rhL$ s„Óop_ hX¡$ ku^p          

h_õ`rsdp„ S> _p„Mhpdp„ Aph¡ R>¡. S>¡ qL$V$L$p¡ dpV¡$ 

T¡fu lp¡hp\u qL$V$L$ s¡ h_õ`rs_¡ Mpsp _\u. ÆhpÏ 

âdpZ¡ S> awN A_¡ rhjpÏ_u L¡$V$guL$ âÅrsAp¡_p¡ 

D`ep¡N S>¥rhL$ qL$V$L$_piL$ sfuL¡$ \pe R>¡. Ap\hZ 

âq¾$epdp„ dmsy„ D`-DÐ`pv$_ õ`pe_p¡k¡X$ S>¥rhL$ 

qL$V$L$_piL$ R>¡. 7.14 h_õ`rs_y„ `p_ Mp_pf Cem

L$lp¡ Å¡CA¡ !
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1. Ap`¡gp `ep®ep¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fu_¡ 
hp¼ep¡ afu\u gMp¡ A_¡ s¡_y„ õ`óV$uL$fZ gMp¡.  

 (ÁgyL$p¡r_L$ A¡rkX$, L$g\_, Ard_p¡ A¡rkX$, 
A¸k¡qV$L$ A¡rkX$, ¼gp¸õV²$uX$ued, g¸¼V$p¡b¸rkgpe)

 A. g¡[¼V$L$ A¡rkX$_¡ L$pfZ¡ v|$^dp„_p âp¡qV$__y„ 
.......... \hp_u q¾$ep \pe R>¡.

 Ap. âp¡bpep¡V$u¼k MpÛ`v$p\®_¡ L$pfZ¡ 
Ap„sfX$pdp„_p ........... S>¡hp D`Öhu 
ÆhpÏ_p¡ _pi \pe R>¡.   

 B. fpkperZL$ ×[óV$A¡ [ìl_¡Nf A¡V$g¡ .......... 
 B. L¡$[ëiAd A_¡ gp¡M„X$_u DZ` v|$f L$f_pf 

npf ..... A¡rkX$dp„\u b_phhpdp„ Aph¡ R>¡.
2. ep¡Áe Å¡X$L$p Å¡X$p¡. 
  "A' rhcpN  "b' rhcpN
 A. TpeguV$p¸g 1. f„N
 Ap. kpeV²$uL$ A¡rkX$ 2. duW$pi Ap`hu
 B. gpeL$p¡r`_ 3. k|ÿdÆh ârsb„^L$
 C. _perk_ 4. âp¡qV$_ bp„^Zu 
    Cd[ëkapef
   5. MV$pi Ap`hu.
3. _uQ¡_p âñp¡_p DÑfp¡ Ap`p¡. 
 A. k|ÿdS>¥rhL$ âq¾$ep Üpfp L$ep L$ep I^Z 

d¡mhhpdp„ Aph¡ R>¡? Ap I^Z_p¡ h`fpi 
h^pfhp¡ ip dpV¡$ S>ê$fu R>¡?

 Ap. kdyÖ A\hp _v$u_p¡ s¡g_p¡ \f-L$v$X$p¡ L¡$hu 
fus¡ _óV$ L$fhpdp„ Aph¡ R>¡?

 B. A¡rkX$ hjp®_¡ L$pfZ¡ âvy$rjs \e¡gu dpV$u 
afu\u L¡$hu fus¡ amÖz` \pe R>¡?

 C. k¡[ÞÖe M¡sudp„ S>¥rhL$ qL$V$L$_piL$p¡_y„ dlÒh 
õ`óV$ L$fp¡.

 D. âp¡bpep¡V$u¼k DÐ`pv$_p¡ gp¡L$râe lp¡hp_p 
L$pfZp¡ L$ep R>¡?

 E. b¡L$k® euõV$ hp`fu_¡ b_ph¡gp `ph A_¡ 
AÞe DÐ`pv$_p¡ L$C fus¡ `p¥[óV$L$ lp¡e R>¡—?

 A¡. Ofdp„_p L$Qfp_y„ ìeh[õ\s rhOV$_ \hp 
dpV¡$ L$C kphQ¡su fpMhu AphíeL$ R>¡?

 A¥. àgp[õV$L$_u \¡gu_p D`ep¡N `f ârsb„^ 
d|L$hp¡ ip dpV¡$ S>ê$fu R>¡?

4. _uQ¡_y„ k„L$ë`_p rQÓ `|Z® L$fp¡. 

õhÃR>sp

âq¾$ep `R>u dmsy„ N„vy$ 
`pZu

5. h¥opr_L$ L$pfZp¡ gMp¡.
 A. Ap¥Ûp¡rNL$ k|ÿdÆhipõÓdp„ DÐ`qfhrs®s 

âÅrs_p¡ h`fpi hÝep¡ R>¡. 
 Ap. qX$V$S>¯V¹$kdp„ k|ÿdS>¥rhL$ âq¾$ep Üpfp d¡mh¡gp 

DÐk¡QL$p¡ Dd¡fhpdp„ Aph¡ R>¡.
 B. fkpeZ DÛp¡Ndp„ fpkperZL$ DÐâ¡fL$_¡ 

bv$g¡ k|ÿd S>¥rhL$ DÐk¡QL$p¡ hp`fhpdp„ 
Aph¡ R>¡. 

6. D`ep¡N_p k„v$c®dp„ _uQ¡_y„ k„L$ë`_p rQÓ `|Z® 
L$fp¡. 

T¡Þ\¸_ Ny„v$f

7. `ep®hfZ ìehõ\p`__p k„v$c®dp„ _uQ¡_y„ k„L$ë`_p 
rQÓ `|Z® L$fp¡.

k|ÿdÆh

s¡gNmsf

õhpÝepe



87

8. _uQ¡_p âñp¡_p DÑfp¡ gMp¡.
 A. L$ç`p¡õV$ Mpsf r_rd®rsdp„ k|ÿdÆhp¡_u 

c|rdL$p iy„ R>¡?
 Ap. `¡V²$p¡g A_¡ qX$Tgdp„ C\¡_p¸g Dd¡fhp_p 

apev$p S>Zphp¡.
 B. I^Z d¡mhhp dpV¡$ L$C h_õ`rs_u M¡su 

L$fhpdp„ Aph¡ R>¡?
 C. S>¥rhL$ Öìedp_dp„\u (Biomass) L$ep L$ep 

I^Z d¡mhhpdp„ Aph¡ R>¡?
 D. `ph L$C fus¡ Åmuv$pf b_¡ R>¡?

D`¾$d :
 1. OfNÕ\y õsf¡ i|Þe L$Qfp¡ âZpgu (Zero 

-garbage) Adgdp„ gphhp_p dpN® ip¡^p¡.
 2. dpV$udp„_p fpkperZL$ S>„sy_piL$p¡ _óV$      

L$f_pfp k|ÿdÆhp¡ L$ep R>¡?
 3. fpkperZL$ S>„sy_piL$p¡ ip dpV¡$ hp`fhp _ 

Å¡CA¡. s¡ rhi¡ h^y dprlsu d¡mhp¡.
  



88

8. L$p¡j rhop_ A_¡ S>¥h s„Óop_

Ø   L$p¡j rhop_          Ø   dps©L$p¡j / d|mL$p¡j 
Ø   S>¥hs„Óop_ A_¡ s¡_p ìehlpqfL$ D`ep¡N  Ø   L©$rj rhL$pk_p dlÒh`|Z® sb½$p

epv$ L$fp¡.
1. L$p¡j A¡V$g¡ iy„ ? 
2. `¡iu A¡V$g¡ iy„ ? `¡iu_y„ L$pe® iy„ R>¡ ? 
3. `¡iu_p k„v$c®dp„ `pR>gp ^p¡fZdp„ sd¡ ¼ep s„Óop__u dprlsu d¡mhu R>¡ ? 
4. `¡iu k„h^®__u rhrh^ âq¾$epAp¡ L$C R>¡ ?

 _uQ¡_u ApL©$rsdp„ _pd gMp¡. Mpgu S>Áepdp„ Aphsp rhrh^ sb½$p õ`óV$ L$fp¡.r_funZ L$fp¡.

 `pR>gp ^p¡fZdp„ Ap`Z¡ `¡iu k„h^®_\u h_õ`rs_y„ r_dp®Z L¡$hu fus¡ L$fhpdp„ Aph¡ R>¡ s¡_p¡ Aæepk L$ep¡®. 
s¡_p dpV¡$ h_õ`rs_p d|mL$p¡j hp`fhpdp„ Aph¡ R>¡. Aphp S> d|mL$p¡j âpZuAp¡dp„ lp¡e R>¡ L¡$ ? 

L$p¡j rhop_ (Cytology)
 Ap_u `l¡gp Ap`Z¡ L$p¡j_p âL$pf, L$p¡j_u fQ_p 
A_¡ L$p¡j A„rNL$pAp¡_p¡ Aæepk L$ep£ R>¡. s¡_¡ S> L$p¡jrhop_ 
L$l¡ R>¡. L$p¡jrhop_ A¡ ÆhipõÓ_u A¡L$ ipMp R>¡. Ap 
dyØpAp¡ rkhpe L$p¡j rhcpS>_ A_¡ L$p¡jrhjeL$ v$f¡L$ 
dyØpAp¡_p¡ Aæepk L$fhpdp„ Aph¡ R>¡. 
 L$p¡jrhop__¡ L$pfZ¡ dp_hu Apfp¡Áe n¡Ódp„ M|b 
¾$p„rsL$pfu a¡fapfp¡ \ep. cpfsdp„ `yZ¡ A_¡ b¢Ngyfydp„ Mpk 
L$p¡j `f k„ip¡^_ L$fhp dpV¡$ k„ip¡^_ k„õ\p õ\p`hpdp„ 
Aphu R>¡. `yZ¡dp„ fpóV²$ue L$p¡j k„ip¡^_ k„õ\p (http://
www.nccs.res.in) A_¡ b¢Ngyê$dp„ "C_õV¡$d' (https://
instem.res.in) k„õ\p dlÒh`|Z® k„ip¡^_L$f¡ R>¡.
       D`f S>Zph¡g b„_¡ k„L¡$s õ\mp¡_u dygpL$ps gC_¡ s¡ 
k„õ\pdp„ Qpgsp k„ip¡^_ rhi¡ sdpfp rinL$_u dv$v$\u 
dprlsu d¡mhp¡.

d|mL$p¡j (Stem Cells) : 
 blzL$p¡jue kÆhp¡_p ifufdp„ fl¡gp Ap rhrióV$ L$p¡jp¡ R>¡. Ap L$p¡jp¡ blzL$p¡jue kÆhp¡dp„ ifuf_p AÞe v$f¡L$ 
âL$pf_p L$p¡jp¡_¡ S>Þd Ap`¡ R>¡. s¡dS> Ap`Z_¡ S>Md \sp s¡ cfhpdp„ (kpfp¡ L$fhpdp„) Ap L$p¡j_y„ dlÒh`|Z® 
ep¡Nv$p_ lp¡e R>¡. 
 `pR>gp ^p¡fZdp„ Ap`Z¡ h_õ`rsdp„_p d|mL$p¡jp¡_p¡ Aæepk L$ep£. lh¡ Ap`Z¡ âpZuAp¡_p, Mpk L$fu_¡ 
dp_h_p ifufdp„_p d|mL$p¡j_p¡ Aæepk L$fuiy„. 

8.1  ApL©$rs

 õÓueyÁdL$ A_¡ `y„eyÁdL$_y„ rdg_ \ep bpv$ S>¡ eyÁd_S> b_¡ R>¡ s¡dp„\u kÆh r_dp®Z \pe R>¡. h©[Ý^_p   
A¡L$v$d iê$Aps_p L$pmdp„ s¡ kÆh "L$p¡jp¡_p¡ A¡L$ Np¡mp¡' lp¡e R>¡. s¡dp„_p b^p L$p¡jp¡ gNcN A¡L$ kfMp S> lp¡e R>¡. 
Ap L$p¡jp¡_¡ d|mL$p¡j L$l¡hpe R>¡. 
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dNS> Qgphp¡.

Ahõ\pdp„ `Z d|mL$p¡j lp¡e R>¡. `|Z® h©[Ý^ `pd¡gp kÆhp¡_p ifufdp„ f¼s A[õ\dÄÅ (Red bone marrow), 
d¡v$ `¡iu (Adipose tissue) A_¡ gp¡ludp„ d|mL$p¡j lp¡e R>¡. Ap d|mL$p¡j_p¡ D`ep¡N L$fu_¡ Sy>v$u Sy>v$u `¡iu s¥epf 
L$fhu A_¡ A¡L$pv$ Aheh_p _pi \e¡gp cpN_y„ `y_:r_dp®Z L$fhy„ i¼e bÞey„ R>¡.

d|mL$p¡jp¡_y„ S>s_
 d|mL$p¡jp¡_y„ S>s_ L$fhp dpV¡$ _pmdp„_p f¼s, f¼s-A[õ\dÄÅ A\hp argsp„X$dp„_p c°|ZL$p¡j_p¡ _d|_p¡ 
c¡Np¡ L$fu_¡ s¡_¡ S>„syfrls _p_u _p_u bp¡V$gdp„ kpQhhpdp„ Aph¡ R>¡. Ap bp¡V$g -1350C  \u -190 0C S>¡V$gp 
Ap¡R>p DóZspdp_dp„ âhpluê$` _peV²$p¡S>_dp„ fpMhpdp„ Aph¡ R>¡. 

heõL$/âp¥Y$ d|mL$p¡j (Adult stem cells)
 heõL$/rhL$rks ìe[¼s_p ifufdp„\u `Z d|mL$p¡j d¡mhu iL$pe R>¡. heõL$p¡_p ifufdp„\u d|mL$p¡j d¡mhhp_p 
ÓZ âdyM õÓp¡s R>¡. A[õ\dÄÅ, d¡v$ `¡iu A_¡ f¼s s¡dS> S>Þd `R>u_u sfs_u S> _pmdp„_p (placenta) 
f¼sdp„\u `Z d|mL$p¡j d¡mhu iL$pe R>¡. 
d|mL$p¡j_p D`ep¡N ः
1. `y_Æ®h_ D`Qpf (Regeneration medicine) 
 A. k¡g \¡f¡`u : d^yâd¡l, ùv$erhL$pf, AëTpedf, L„$`hps (`pqL®_k_) hN¡f¡_¡ L$pfZ¡ _L$pdu \C Ne¡gu `¡iu 
bv$ghp dpV¡$ d|mL$p¡j_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
 b. A¡r_rdep, ëeyL¡$rdep, \µg¸k¡rdep S>¡hp fp¡Np¡ dpV¡$ Å¡Csp f¼sL$p¡j b_phhp dpV¡$. 
2. Aheh Apfp¡`Z (Organ transplantation) 
 eL©$s, qL$X$_u S>¡hp Aheh Mfpb \C Åe sp¡ d|mL$p¡jdp„\u s¡ Aheh b_phu_¡ s¡_y„ Apfp¡`Z L$fu iL$pe R>¡.

 ApNm S>sp„ ApS> L$p¡j ifuf_p L$p¡C`Z L$p¡j, Sy>v$u Sy>v$u `¡iu_y„ r_dp®Z L$f¡ R>¡ A_¡ rhrh^ L$pdp¡ L$f¡ R>¡. A¡_¡ 
S> d|mL$p¡jp¡_y„ c¡v$_ L$l¡ R>¡. A¡L$hpf `¡iu s¥epf \ep bpv$ s¡ `¡iu dp¡V¡$ cpN¡ `p¡sp_p S>¡hu AÞe `¡iu s¥epf L$fu iL¡$ 
R>¡. Ap q¾$ep ifuf_p v$f¡L$ cpNdp„ \pe R>¡. `Z L¡$V$gpL$ õ\m¡ Ap d|mL$p¡j OZp kde ky^u fl¡ R>¡. 
 dp_p Ncp®iedp„ Nc® S>¡ _pm\u Å¡X$pe¡g lp¡e R>¡ s¡ _pmdp„ d|mL$p¡j lp¡e R>¡. c°|Z_u "argsp„X$' (blastocyst) 

S>¡hu fus¡ h_õ`rsdp„ "L$gd' L$fhpdp„ Aph¡ R>¡. s¡ fus¡ dp_hdp„ Aheh_y„ âÐepfp¡`Z 
L$fh„y i¼e R>¡ L¡$ ? 

d|mL$p¡j k„ip¡^_ (Stem cell research)
 ¼gp¡t_N `R>u_u S>¥hs„Óop_dp„_u ¾$p„rsL$pfu OV$_p A¡V$g¡ d|mL$p¡j k„ip¡^_. k„`|Z® h¥v$L$ipõÓdp„ d|mNpdu 
`qfhs®_ L$fhp_u ndsp Ap s„Óop_dp„ R>¡. 
 õÓp¡s_p Ap^pf¡ d|mL$p¡j_p b¡ dy¿e âL$pf R>¡ - c°|Zue d|mL$p¡j A_¡ heõL$ d|mL$p¡j. 
c°|Zue d|mL$p¡j (Embryonic stem cells) 
 aguL$fZ `R>u argsp„X$_p rhcpS>__u iê$Aps \pe R>¡ A_¡ s¡_y„ ê$`p„sf c°|Zdp„ \pe R>¡. Ap c°|ZL$p¡jp¡_y„ afu 

rhcpS>_ \pe R>¡ A_¡ Nc®^pfZ `R>u 14 dp„ qv$hk\u rhi¡j L$p¡j b_hp_u iê$Aps \pe R>¡. S>¡d L¡$ A[õ\L$p¡j, 

eL©$sL$p¡j, Q¡spL$p¡j hN¡f¡ Sy>v$p Sy>v$p Ahehp¡_p L$p¡j s¥epf \pe R>¡. Aphp rhi¡j L$p¡j b_hp_u iê$Aps \pe s¡ ̀ l¡gp 

Ap c°|ZL$p¡j_¡ d|mL$p¡j L$l¡hpe R>¡. dp_h ifuf_p 220 âL$pf_p L$p¡j Ap A¡L$ S> âL$pf_p L$p¡j A¡V$g¡ L¡$ c°|Zdp„_p d|m 

L$p¡j\u S>Þd¡ R>¡. A¡V$g¡ L¡$ d|mL$p¡j A¡ Ac¡qv$s, âp\rdL$ õhê$`_p¡ A_¡ `p¡sp_u `y_fph©rÑ L$fhp_u ndsp ^fphsp¡ 

A_¡ v$f¡L$ dp_h L$p¡j_p¡ S>_L$L$p¡j lp¡e R>¡. d|mL$p¡j_p Ap NyZ^d®_¡ "blzrh^sp' (Pluripotency) L$l¡hpe R>¡.      

14 dp qv$hk\u rhi¡jL$p¡j b_hp_u iê$Aps \pe s¡ ̀ l¡gp A¡V$g¡ L¡$ 5-7 dp„ qv$hk¡ Å¡ d|mL$p¡j_¡ L$pY$u_¡ âep¡Nipmpdp„ 

s¡_u h©[Ý^ L$fhpdp„ Aph¡ A_¡ rhrióV$ S>¥h fpkperZL$ k„L¡$s Ap`hpdp„ Aph¡ sp¡ s¡ k„L¡$s A_ykpf s¡d_y„ ê$`p„sf 

C[ÃR>s L$p¡jdp„, s¡dp„\u `¡iudp„ A_¡ `R>u s¡ Ahehdp„ \C iL¡$ R>¡. 
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_uQ¡ L¡$V$guL$ ApL©$rsAp¡ Ap`hpdp„ Aphu R>¡ s¡_p Ap^pf¡ d|mL$p¡j A_¡ Aheh 
Apfp¡`Z rhi¡ hN®dp„ QQp® L$fp¡. r_funZ L$fp¡.

8.2  d|mL$p¡j A_¡ Aheh

dNS>

Q¡spL$p¡j

Ap„sfX$p„

lpX$L$p/A[õ\

ùv$e

eL©$s

d|mL$p¡j

Aheh âÐepfp¡`Z (Organ transplantation)
 dp_h ifuf_p Aheh h^su he, AL$õdps, 
fp¡N, rbdpfu S>¡hp L$pfZp¡\u Mfpb \B Åe R>¡  
A\hp s¡_u L$pe®ndsp Ap¡R>u \pe R>¡. Aphu 
`qf[õ\rsdp„ k„b„r^s ìe[¼s_„y„ Æh_ Akü \B 
Åe R>¡ A_¡ s¡_p¡ Æh `Z Å¡Mddp„ d|L$pC Åe R>¡. 
Aphu `qf[õ\rsdp„ Å¡ s¡ ìe[¼s_¡ Å¡Csp¡ Aheh 
dmu Åesp¡ s¡ ìe[¼s_y„ Æh_ kfm b_¡ R>¡ A_¡ 
s¡_p¡ Æh bQphu iL$pe R>¡. 
 Aheh âÐepfp¡̀ Z dpV¡$ Aheh v$psp D`gå^ 
\hp S>ê$fu lp¡e R>¡. v$f¡L$ ìe[¼sdp„ qL$X$_u_u A¡L$ Å¡X$u 
lp¡e R>¡. A¡L$ qL$X$_u_$u dv$v$\u ifufdp„  DÐkS>®__y„ 
L$pd \C iL¡$ R>¡ dpV¡$ buÆ qL$X$_u v$p_ L$fu iL$pe R>¡. 
s¡d S> ifuf_p L¡$V$gpL$ cpN_u ÐhQp_y„ `Z v$p_ L$fu 
iL$pe R>¡. Aheh âÐepfp¡̀ Z hMs¡ v$psp A_¡ 
S>ê$qfeps ^fph_pf_p f¼s S|>\, fp¡N, rbdpfu, Jdf 
S>¡hu A_¡L$ bpbsp¡_p¡ rhQpf L$fhp¡ `X¡$ R>¡. 
 AÞe Ahehp¡ Æh„s Ahõ\pdp„ v$p_ L$fu 
iL$psp _\u. eL©$s, ùv$e, Ap„M S>¡hp Ahehp¡_„y 
v$p_ d©Ðeybpv$ S> L$fu iL$pe R>¡. s¡dp„\u S> d©Ðeybpv$ 
v¡$lv$p_ A_¡ Aheh v$p_ S>¡hu k„L$ë`_p kpd¡ Aphu. 

`p¡sp_u ârsL©$rs 
b_phu iL¡$ R>¡.

L$p¡j_p AÞe âL$pfdp„ 
ê$`p„sqfs \C iL¡$ R>¡.

d|mL$p¡j

8.3 d|mL$p¡j D`Qpf

Aheh v$p_ A_¡ v¡$lv$p_
  dp_h_p d©Ðey `R>u `f„`fp A_ykpf ib_p 
A„rsdk„õL$pf L$fu s¡_p¡ r_L$pg L$fhpdp„ Aph¡ R>¡. 
rhop__u âNrs_¡ L$pfZ¡ A¡hy„ Ýep_dp„ Apìey„ L¡$ 

BÞV$f_¡V$ dpfp¡ rdÓ
http://www.who.int/transplantation/organ/en/ A_¡ www.
organindia.org/approaching-the-transplant/ Ap k„L¡$s õ\mp¡_u 
dygpL$ps gC_¡ v¡$lv$p_ A_¡ Aheh v$p_ s¡dS> "b°¡_X¡$X$' rhi¡ h^y dprlsu d¡mhp¡. 

Qp¡½$k `qf[õ\rsdp„ d©s ifuf_p OZp„ Ahehp¡ d©Ðey `R>u AdyL$ kde ky^u kpfp flu iL¡$ R>¡. Aphp Ahehp¡_p¡ 
buÅ S>ê$qfeps ̂ fphsp dp_h D`ep¡N L$fu iL¡$ R>¡ A¡hy„ Ýep_dp„ Apìep bpv$ v¡$lv$p_ A_¡ Ahehv$p_ S>¡hu k„L$ë`_p 
kpd¡ Aphu R>¡. Ap`Zp d©Ðeybpv$ Ap`Zp ifuf_p¡ D`ep¡N AÞe S>ê$qfeps hpmu ìe[¼s_¡ \pe A_¡ s¡_¡ Æh_v$p_ 
dm¡ s¡hp¡ Ddv$p l¡sy Aheh A_¡ ifufv$p_ k„L$ë`_pdp„ fl¡gp¡ R>¡. A¡ rhi¡ Ap`Zp„ v¡$idp„ dp¡V$p âdpZdp„ ÅN©rs 
r_dp®Z \B R>¡ A_¡ gp¡L$p¡ v¡$lv$p_ L$fhp gpÁep R>¡. 
 Aheh v$p_ A_¡ v¡$lv$p__¡ L$pfZ¡ A_¡L$ ìe[¼s_p âpZ bQphhpdp„ dv$v$ \pe R>¡. A„^ ìe[¼s_¡ ×[óV$ âpàs       
\pe R>¡. eL©$s, qL$X$_u, ùv$e, ùv$e_p¡ hpëh ÐhQp S>¡hp A_¡L$ Ahehp¡_y„ v$p_ L$fu_¡ S>ê$qfepsd„v$ ìe[¼s_y„ Æh_ 
kfm b_phu iL$pe. s¡d S> v¡$lv$p_ L$fhp\u h¥ÛL$ue Aæepkdp„ k„ip¡^_ L$fhp dpV¡$ ifuf D`gå^ \pe R>¡. v¡$lv$p_ 
rhi¡ kdpS>dp„ ÅN©rs h^pfhp dpV¡$ A_¡L$ kfL$pfu A_¡ kpdprS>L$ k„õ\p L$pe®fs R>¡. 
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1. S>¥h s„Óop_ A¡V$g¡ iy„ ? 
2. S>¥hs„Óop__p¡ D`ep¡N ¼ep ¼ep n¡Óp¡dp„ \ep¡ R>¡ ? 
3. M¡su A_¡ k„b„r^s AÞe OV$L$p¡ `f S>¥hs„Óop__y„ 

iy„ `qfZpd \ey„ R>¡ ?
S>¥hs„Óop_ (Biotechnology)
 dp_hu_p apev$p_u ×[óV$A¡ kÆhp¡dp„ L©$rÓd fus¡ 
S>_u_ue a¡fapf A_¡ k„L$f L$fu_¡ ky^pfZp L$fhu s¡_¡ 

epv$ L$fp¡.

 Ahehv$p_ A_¡ âÐepfp¡`Z ̀ f L$pev$pL$ue 
A„Ly$i lp¡hp¡ Å¡CA¡ A_¡ L$p¡B`Z ìe[¼s_u 
akpdZu _ \pe dpV¡$ Transplantion 
human organs Act 1994 A_¡ ̀ R>u 2009, 
2011, 2014 dp„ L$f¡gu ky^pfZp Üpfp L$pev$pL$ue 
k„fnZ Ap`hpdp„ Apìey„ R>¡. 

Ýep_dp„ fpMp¡. 

8. 4 v$p_ L$fhp ep¡Áe Aheh

a¡akp

eL©$s

lpX$L$p

ùv$e

õhpvy$t`X$

d|Ót`X
$(qL$X$_u)

ÐhQp

Ap„M

S>¥hs„Óop_ L$l¡hpe R>¡. s¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡. S>¥hs„Óop_dp„ L$p¡jipõÓ, k|ÿdÆhipõÓ S>¥h 
fkpeZipõÓ, ApÎhue ÆhipõÓ A_¡ S>_u_ue Arcep„rÓL$u S>¡hu rhop__u rhrh^ ipMpAp¡_p¡ kdph¡i \pe R>¡. 
dy¿eÐh¡ M¡su A_¡ Ap¥j^ r_rd®rsdp„ S>¥hs„Óop__¡ L$pfZ¡ OZu âNrs \C R>¡. M¡sudp„ h^pf¡ DÐ`pv$_ \pe s¡ dpV¡$ 
_hp _hp âep¡Np¡ L$fhpdp„ Aph¡ R>¡. Ap¥j^ipõÓdp„ ârsS>¥rhL$p¡, Æh_kÐhp¡ A_¡ CÞõeyrg_ S>¡hp k„â¡fL$p¡_p DÐ`pv$_ 
dpV¡$_p âep¡N kam \ep R>¡. ¡̀iu k„h ®̂__p dpÝed\u `pL$_u rhrh^ DÃQ NyZhÑpey¼s âÅrs rhL$rks \C R>¡. 

S>¥hs„Óop_dp„ dy¿eÐh¡ _uQ¡_u bpbsp¡_p¡ kdph¡i \pe R>¡. 

1. k|ÿdÆhp¡_u rhrh^ ndsp_p¡ D`ep¡N L$fhp¡. v$ps.v|$^_y„ v$lu \hy„, dÛpL®$dp„\u v$pê$ b_phhp¡ hN¡f¡.

2. L$p¡j_u DÐ`pv$_ ndsp_p¡ D`ep¡N L$fhp¡. v$p.s. Qp¡½$k L$p¡j Üpfp ârsS>¥rhL$p¡, fku_u r_rd®rs hN¡f¡. 

3. X$u.A¡_.A¡., âp¡qV$_ S>¡hp S>¥hAÏ_p¡ dp_h_p gpc dpV¡$ D`ep¡N L$fhp¡. 

4. S>_u_ue a¡fapf (Genetic manipulation) L$fu_¡ Å¡CA¡ s¡ NyZ^d® ^fphsu h_õ`rs , âpZu s¡dS> rhrh^ 
`v$p\®_u r_rd®rs L$fhu. v$p.s. ÆhpÏdp„ S>_u_ue a¡fapf L$fu_¡ s¡_p Üpfp dp_h h©qÙ dpV¡$_p k„â¡fL$p¡ 
(Hormones) r_dp®Z L$fhpdp„ Aph¡ R>¡. 

5. rb_S>_u_ue S>¥hs„Óop_dp„ (Non-gene biotechnology) k„`|Z® L$p¡j A\hp `¡iu_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. v$p.s. `¡iu k„h^®_, k„L$qfs buepfZ_u r_rd®rs hN¡f¡. 

S>¥hs„Óop__p apev$p

1. `©Õhu `f M¡su gpeL$ S>du_ dep®qv$s lp¡hp\u v$f l¡¼V$f¡ h^y DÐ`pv$_ g¡hy„ i¼e bÞey„ R>¡. 

2. rhrh^ fp¡N ârsL$pfL$ s¥epf \hp_¡ L$pfZ¡ fp¡Nr_e„ÓZ `f \sp¡ MQ® Ap¡R>p¡ \pe R>¡. 

3. S>ëv$u am Aph¡ s¡hu Års s¥epf \hp_¡ L$pfZ¡ hj® v$fçep_ h^y DÐ`pv$_ g¡hy„ i¼e b_¡ R>¡. 

4. bv$gpsy„ DóZspdp_, `pZu_y„ âdpZ, S>du__p¡ L$k S>¡hp bv$gpsp `ep®hfZdp„ `Z kÆhp¡_u rhrh^ Års_u 
r_rd®rs i¼e b_u R>¡. 
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cpfsdp„ S>¥hs„Óop__p¡ rhL$pk
 C.k.1982 dp„ cpfs kfL$pf¡ fpóV²$ue S>¥hs„Óop_ d„X$m_u õ\p`_p L$fu lsu. C.k.1986 dp„ Ap d„X$m_y„ 
ê$`p„sf rhop_ A_¡ s„Óop_ d„Ópge A„sN®s S>¥hs„Óop_ rhcpNdp„ L$fhpdp„ Apìey„. S>¥h s„Óop_ rhcpNdp„ 
National Institute of Immunology, National Facility for animal tissue and cell culture, National 
centre for cell science, National brain research centre, Central institute of Medicinal and 
Aromatic plants S>¡hu rhrh^ k„õ\p_p¡ kdph¡i$ R>¡. Ap k„õ\pAp¡dp„ DÃQ rinZ_u A_¡ k„ip¡^__u kyrh^p 
lp¡hp\u lÅfp¡ rhÛp\} `v$hu_y„ rinZ gC_¡ k„ip¡^_ Üpfp S>¥hs„Óop_ Üpfp v¡$i_u âNrsdp„ `p¡sp_y„ ep¡Nv$p_ 
Ap`u füp R>¡. 

S>¥hs„Óop__p¡ ìehlpqfL$ D`ep¡N
1. `pL$ S>¥hs„Óop_ : L©$rj n¡Ódp„ S>¥hs„Óop__p¡ D`ep¡N L©$rj 
DÐ`pv$L$sp A_¡ rhrh^sp h^pfhp dpV¡$ L$fhpdp„ Aph¡ R>¡. 
A. k„L$qfs rbepfZ : b¡ Sy>v$p Sy>v$p `pL$p¡_p S>_u_ A¡L$rÓs L$fu_¡ 
rhrh^ `pL$p¡_u k„L$qfs Års_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡. S>¡ am dpV¡$ 
M|b D`ep¡Nu R>¡.
Ap. S>_u_ue ×[óV$A¡ ky^pqfs `pL$p¡ (Geneticaly modified 
crops) : blpf_p S>_u__¡ A¡L$pv$ `pL$_p S>_u_ue _d|_pdp„ 
Dd¡fu_¡ d¡mhhpdp„ Aph¡g C[ÃR>s NyZ^d® ^fphsp `pL$_¡ S>_u_ue 
×[óV$A¡ ky^pqfs `pL$ L$l¡hpdp„ Aph¡ R>¡. Ap `Ý^rs\u `pL$_u h^y 
DÐ`pv$_ v¡$_pfu, fp¡NârsL$pfL$, npfsp ârsL$pfL$, Opk_piL$ 
ârsL$pfL$, vy$L$pm s¡d S> W„$X$u_u `qf[õ\rsdp„ `Z V$L$u iL$_pfu 
ÅrsAp¡ r_dp®Z L$fhpdp„ Aph¡ R>¡. 
 buV$u L$`pk : b¡rkgk \|fu_ÅA¡_kuk ÆhpÏdp„\u A¡L$ 
rhrióV$ S>_u_ L$pY$u_¡ s¡_¡ L$`pk_p S>_u_ kp\¡ Å¡X$sp i]Ndp„ \sp 
qL$V$L$ dpV¡$ OpsL$ rhj L$`pk_p `p_dp„ A_¡ i]N (L$mu)dp„ s¥epf     
\pe R>¡. qL$V$L$ L$`pk_p `p_ Mpe sp¡ A¡dp„ fl¡gy„ rhj s¡_p ifuf_u 
AÞ__rgL$p_¡ DÜõs (Mfpb) L$fu _pM¡ R>¡ A_¡ s¡ qL$V$L$ dfu Åe R>¡. 
 buV$u f]NZ : b¡rkgk \|fu_ÅA¡_kuk ÆhpÏ `pk¡\u 
d¡mh¡g S>_u_ hp`fu_¡ buV$u f]NZp s¥epf L$fhpdp„ Aph¡ R>¡.  bu.V$u. 
L$`pk_u S>¡d f]NZp_u Ap ky^pqfs Års s¡dp„_p qL$V$L$_p¡ _pi L$f¡ 
R>¡. 

8.5 L¡$V$gpL$ `pL$

 Np¡ëX$_ fpCk : Qp¡Mp_u Ap Årsdp„ Æh_kÐh A  (Beta 
carotene) r_dp®Z L$f_pf S>_u_ _pMhpdp„ Apìep. 2005 dp„ 
r_dp®Z L$fpe¡g Np¡ëX$_ fpCk - 2 dp„ kpv$p Qp¡Mp L$fsp 23 NÏ„ h^y 
buV$p L¸$fp¡qV$_ dm¡ R>¡. 

 Opk _piL$ fp¡^L$ h_õ`rs : Opk _¡ L$pfZ¡ dy¿e `pL$_u h©[Ý^dp„ Ahfp¡^ r_dp®Z \pe R>¡. Opk_p¡ _pi L$fhp 
dpV¡$ Opk_piL$_p¡ D`ep¡N L$fhp\u dy¿e `pL$ `f s¡_y„ rh`fus `qfZpd \pe R>¡. s¡\u Opk_piL$ fp¡^L$ h_õ`rs_y„ 
r_dp®Z L$fhpdp„ Aph¡ R>¡. S>¡dp„\u blpf `X$sp fkpeZ_¡ L$pfZ¡ Opk_y„ klS> r_e„ÓZ i¼e \i¡. 
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epv$ L$fp¡ A_¡ QQp® L$fp¡.

1.  `iyk„h^®_ (Animal Husbandry)
 `iyk„h^®_ dpV¡$ dy¿eÐh¡ L©$rÓd Ncp®^p_ 
(Artificial Insemination) A_¡ Nc® âÐepfp¡`Z 
(Embryo transfer) A¡ b¡ `Ý^rs hp`fhpdp„ Aph¡ 
R>¡. s¡\u âpZuS> DÐ`pv$_p¡_y„ âdpZ A_¡ NyZhÑp b„_¡ 
h^¡ R>¡. v$p.s. v|$^, dp„k, E_ hN¡f¡ s¡d S> îd_y„ L$pd 
L$f_pf âpZuAp¡_u bmhp_ âÅrs `Z s¥epf L$fhpdp„ 
Aphu R>¡.

8.6 ATp¡gp

2. dp_hu Apfp¡Áe (Human health)
 fp¡Nr_v$p_ A_¡ fp¡Np¡`Qpf A¡ dp_hu Apfp¡Áe ìehõ\p`__u b¡ âdyM bpbsp¡ R>¡. L$p¡C rbdpfudp„ ìe[¼s_p 
S>_u__u L$p¡C c|rdL$p lp¡e sp¡ s¡ S>¥hs„Óop__u dv$v$\u sfs S> Ap¡mMu iL$pe R>¡. d^yâd¡l, ùv$efp¡N S>¡hu 
budpfuAp¡_p r_v$p_ lh¡ s¡d_p gnZp¡ v¡$Mpe A¡ `l¡gp S> S>¥hs„Óop__u dv$v$\u s¡ fp¡Np¡_p gnZ v¡$Mpe s¡ 
`l¡gpS> L$fhy„ i¼e bÞey„ R>¡. S>¥hs„Óop__u dv$v$\u A¡X¹$k, X¢$Ny S>¡hp fp¡Np¡_y„ r_v$p_ L¡$V$guL$ rdr_V$p¡dp„ L$fu iL$pe R>¡. 
s¡\u D`Qpf `Z S>ëv$u L$fu iL$pe R>¡. 

 fp¡N_p D`Qpf dpV¡$ rhrh^ Ap¥j^p¡ hp`fhpdp„ Aph¡ R>¡. v$p.s. d^yâd¡l_p D`Qpf dpV¡$ BÞõeyrg_ k„â¡fL$ 
hp`fhpdp„ Aph¡ R>¡. `l¡gp BÞõeyrg_ Op¡X$p_p ifufdp„\u d¡mhhpdp„ Aphsy„. `f„sy lh¡ S>¥hs„Óop__u dv$v$\u s¡ S> 
CÞõeyrg_ ÆhpÏ Üpfp s¥epf L$fhpdp„ Aph¡ R>¡. s¡ dpV¡$ ÆhpÏ_u S>_u_ue ê$`f¡Mpdp„ CÞõeyrg__p dp_hu S>_u_ 
Å¡X$ép R>¡. Ap S> `Ý^rs\u rhrh^ fku, ârsS>¥rhL$p¡ `Z s¥epf L$fhpdp„ Aph¡ R>¡. 

A. fku A_¡ fkuL$fZ (Vaccine and Vaccination) : rhrióV$$ fp¡NS>„sy A\hp fp¡N rhfyÝ^ L$pedu A\hp 
L¡$V$gpL$ kde `|fsu ârsL$pfndsp d¡mhhp dpV¡$ A`psp¡ "ârsS>_' (antigen) ey¼s `v$p\® A¡V$g¡ fku. `pf„`qfL$ 
fus¡ fp¡NS>„sy_p¡ D`ep¡N L$fu_¡ S> fku s¥epf L$fhpdp„ Aphsu. s¡ dpV¡$ fp¡NS>„sy_p¡ `|Z® `Z¡ A\hp A^®d©s L$fu_¡ s¡_p¡ 
S> D`ep¡N fku sfuL¡$ L$fhpdp„ Aphsp¡. `f„sy s¡_p\u L¡$V$guL$ ìe[¼sAp¡_¡ k„b„r^s rbdpfu_p¡ Q¡` gpNhp_u i¼esp 
`Z fl¡gu R>¡. dpV¡$ s¡_p buÅ D`pe sfuL¡$ h¥opr_L$p¡A¡ S>¥hs„Óop__p¡ D`ep¡N L$fu_¡ L©$rÓd fus¡ fku s¥epf L$fhp_p¡ 
âeÐ_ L$ep£. s¡ dpV¡$ s¡dZ¡ fp¡NS>„sy_p S>¡ âp¡qV$_ ârsS>_ (antigen) sfuL¡$ L$pd L$f¡ R>¡, s¡_p S>_u_ d¡mhu_¡ s¡_u 
dv$v$\u âep¡Nipmpdp„ S> s¡ ârsS>_ s¥epf L$ep® A_¡ s¡_p¡ D`ep¡N fku sfuL¡$ L$ep£. s¡\u AÐe„s kyfrns fku s¥epf 
L$fu iL$pC R>¡. 

 `¡iu k„h^®__p dpÝed\u rhL$rks \e¡gp `p„Q am_p TpX$ A_¡ 
`p„Q awg_p TpX$_p _pd S>Zphu s¡d_p apev$p S>Zphp¡.

 âpZuAp¡_u rhrh^ k„L$qfs âÅrs_u 
dprlsu d¡mhp¡. s¡d_p apev$p S>Zphp¡. rhrh^ 
R>peprQÓp¡, rhqX$Ap¡_y„ âõs|suL$fZ L$fp¡.   

k„â¡jZ s„Óop__u `|fL$ dprlsu

B. S>¥rhL$ Mpsf  (Biofertilizers) :
 fpkperZL$ Mpsf_p¡ D`ep¡N _ L$fsp S>¥rhL$ Mpsf_p¡ 
D`ep¡N L$fhp\u `pL$_u _peV²$p¡S>_ [õ\fuL$fZ_u s¡dS> ap¡õa¡V$ 
Ap¡Npmhp_u ndsp h^¡ R>¡. S>¡dp„ dy¿eÐh¡ lpeTp¡rbAd, 
A¡Tp¡V$p¡b¡¼V$f, _p¡õV$p¡L$, A¡_pbu_p ÆhpÏ_p¡ s¡dS> ATp¡gp      
h_õ`rs_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
 `¡iu k„h^®_ rhi¡ Ap`Z¡ `pR>gp ^p¡fZdp„ dprlsu d¡mhu 
S> R>¡. `¡iu k„h^®__¡ L$pfZ¡ h_õ`rsdp„ S>_u_ue ky^pfZp L$fu 
iL$pe R>¡ A_¡ s¡ h_õ`rs_p NyZ^d® ApNpdu `¡Y$uAp¡dp„ `Z 
L$ped fl¡ R>¡. 
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 lh¡ d©s A\hp A^®d©s ÆhpÏ A\hp rhjpÏ fku sfuL¡$ _ Ap`sp ârsS>_ sfuL¡$ L$pd L$f_pf âp¡qV$_p¡ iyÝ^ 
õhê$`dp„ Ap`hpdp„ Aph¡ R>¡. Ap âp¡qV$_p¡ fp¡NrhfyÝ^_u ârsL$pfi[¼s L$pep®[Þhs fpMu_¡ ìe[¼s_¡ fp¡Ndy¼s fpM¡ R>¡. 
fkuL$fZdp„ lh¡ ârsL$pfu âp¡qV$_p¡ Ap`hp Arskyfrns R>¡. S>¥hs„Óop__p Ap^pf¡ s¥epf L$fhpdp„ Aph¡gu fku h^y 
sp` [õ\f lp¡hp\u s¡d_u ndsp h^pf¡ kde V$L$u fl¡ R>¡. v$p.s. `p¡rgAp¡ fku, l¡`¡V$peqV$k fku hN¡f¡. 
MpÛ fku (Edible Vaccines)- MpÛ fku r_dp®Z L$fhp_y„ L$pe® Qpgy lp¡hp\u lpgdp„ S>_u_ue s„Óop__u 
dv$v$\u bV$pV$p_y„ DÐ`pv$_ L$fhpdp„ Aph¡ R>¡. Ap bV¡$V$p_¡ S>_u_ue `pf¡rjs bV¡$V$p (Transgenic Potatoes) 
L$l¡hpdp„ Aph¡ R>¡. Ap bV¡$V$p Vibrio cholerae, Escherichia coli  S>¡hp ÆhpÏ rhfyÝ^ L$pd L$fi¡. Ap bV¡$V$p 
Mphp\u L$p¸g¡fp A\hp C-L$p¡gpe ÆhpÏ_¡ L$pfZ¡ \_pfp fp¡Np¡ rhfyÝ^ ârsL$pf i[¼s r_dp®Z \pe R>¡. Aphp      
S>_u_ue `pf¡rjs bV¡$V$p fp„^u_¡ MpCA¡ sp¡ iy„ \i¡ ? 

Ap. fp¡Np¡`Qpf : h©[Ý^ dpV¡$_p k„â¡fL$ CÞõeyrg_, kp¡dV$p¡V²$p¡r`_, gp¡lu S>dph_pf OV$L$p¡_u r_rd®rs dpV¡$ 
S>¥hs„Óop__p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 

B. IV$fa¡fp¡_ (Interferon) - Ap _p_p ApL$pf_p âp¡qV$_p¡_p¡ S|>\ R>¡. S>¡_p¡ D`ep¡N rhjpÏS>Þe fp¡Np¡_p D`Qpf 
dpV¡$ L$fhpdp„ Aph¡ R>¡. s¡_u r_rd®rs gp¡ludp„ \pe R>¡. lh¡ S>¥hs„Óop__u dv$v$\u S>_u_ue ×róV$A¡ ky^pqfs ÆhpÏ 
C-L$p¡gpe_p¡ D`ep¡N IV$fa¡fp¡_ r_dp®Z L$fhp dpV¡$ L$fhpdp„ Aph¡ R>¡. 

8.7  S>_u_ue `pf¡rjs bV¡$V$p

h_õ`rs-rhjpÏdp„ _pMhp

dp_hdp„ dmsp 
fp¡NS>„sydp„\u C[ÃR>s 
S>_u_ Sy>v$p¡ L$fhp¡.

S>_u_ue `pf¡rjs 
h_õ`rs-rhjpÏ

bV¡$V$p_p `p__p Vy$L$X$p 
rhjpÏ kp\¡ k„kN® L$f¡ 
R>¡. 

`p__p Vy$L$X$pdp„\u k„`|Z® 
fp¡` s¥epf \pe R>¡. S>¡dp„ 
dp_hu fp¡NS>„sy_p S>_u_ 
R>¡. 

L$pQp bV¡$V$p_y„ k¡h_ 
L$fhp\u s¡ fp¡NS>„sy 
rhfyÝ^ ârsndsp       
r_dp®Z \pe R>¡. 

 cpfsue rhop_ k„õ\pA¡ S>_u_ue 

`pf¡rjs sdpLy$_u Års rhL$rks L$fu R>¡. 

S>_phfp¡ Ap `p_ Qph¡ sp¡ S>_phfp¡_¡ 

qf„X$f`¡õV$ _pd_p¡ ÐhQp fp¡N \sp¡ _\u.

iy„ sd¡ ÅZp¡ R>p¡ ? 
C. S>_u_ue D`Qpf (Gene therapy) - ApS>¡ 
S>¥hs„Óop__¡ L$pfZ¡ L$preL$ L$p¡jdp„ S>_u_ue v$p¡j r_dp®Z 
\sp s¡ L$p¡j_p¡ S>_u_ue D`Qpf L$fhp¡ i¼e bÞey„ R>¡. 
v$p.s. qa_pCgL$uV$p¡_yqfep (Phenylketonuria-PKU). 
eL©$s_p L$p¡jp¡dp„ S>_u_ue v$p¡j r_dp®Z \hp\u Ap rhL$pf 
r_dp®Z \pe R>¡. Æ_ \¡f`u_u dv$v$\u s¡_p¡ D`Qpf i¼e 
R>¡. Ap `Ý^rs_¡ L$preL$ S>_u_ue D`Qpf `Ý^rs L$l¡ R>¡. 
iy¾$L$p¡j A_¡ A„X$L$p¡j rkhpe ifuf_p v$f¡L$ L$p¡jp¡_¡ L$preL$ 
L$p¡j  (Somatic Cells) L$l¡hpe R>¡. 

D.  ¼gp¡t_N (Cloning) 
 ¼gp¡t_N A¡V$g¡ A¡L$pv$ L$p¡j A\hp Aheh A\hp k„`|Z® ifuf_u Apb¡lwb ârsL©$rs s¥epf L$fhu. 
i. âS>__pÐdL$ (Reproductive) ¼gp¡t_N : A¡L$pv$ ifufdp„_p L¡$ÞÖfrls õÓubuS> A_¡ buÅ ifufdp„_p 
L$preL$ L$p¡j_p L¡$ÞÖ_p k„ep¡N\u ¼gp¡_ S>Þd¡ R>¡. A¡V$g¡ L¡$ _hp Æh_u r_rd®rs dpV¡$ _f_p iy¾$L$p¡j_u S>ê$f lp¡su _\u. 
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ii. D`QpfpÐdL$ (Therapeutic) ¼gp¡t_N

 L¡$ÞÖfrls õÓubuS> A_¡ ifuf_p buÅ L$preL$ L$p¡j_p 
L¡$ÞÖ_p k„ep¡N\u s¥epf \e¡g L$p¡j âep¡Nipmpdp„ rhL$rks 
L$fu_¡ s¡dp„\u d|mL$p¡j_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡. k„b„r^s 
ìe[¼s_u L¡$V$guL$ rbdpfu_p¡ d|mL$p¡j_u (stem cells) 
dv$v$\u D`Qpf \C iL¡$ R>¡. 

*  L$p¡j_u S>¡d S> S>_u__y„ ̀ Z ¼gp¡t_N L$fu_¡ s¡ S> âL$pf_p 
gpMp¡ S>_u_ s¥epf L$fhpdp„ Aph¡ R>¡. S>_u_ue rQqL$Ðkp 
A_¡ AÞe l¡sy dpV¡$ s¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 

*  ¼gp¡t_N s„Ó hX¡$ Ap_yh„riL$ fp¡Np¡_y„ k„¾$dZ fp¡L$hy„ 
h„ih©[Ý^ L$fhu, Qp¡½$k âh©rÑ_¡ DÃQsd L$fhu i¼e 
\i¡. `f„sy A_¡L$ L$pfZp¡\u dp_h ¼gp¡t_N_p¡                  
vy$r_epcfdp„ rhfp¡^ L$fhpdp„ Apìep¡ R>¡. 

4. Ap¥Ûp¡rNL$ DÐ`pv$_p¡ (ð¡s S>¥h s„Óop_) 

 rhrh^ Ap¥Ûp¡rNL$ fkpeZp¡ Ap¡R>u MQp®m âq¾$ep Üpfp 
r_dp®Z L$fu iL$pe R>¡. v$p.s. ky^pqfs euõV$_p D`ep¡N\u 
dÛpL®$ (kpL$f_p¡ d¡g)dp„\u dÛr_rd®rs. 

  S>_u_ue s„Óop__p¡ D`ep¡N L$fu_¡         
r_dp®Z L$fpe¡g L¡$V$gpL$ âp¡qV$_ DÐ`pv$_p¡ A_¡ s¡ 
¼ep fp¡N dpV¡$ D`ep¡Nu R>¡ s¡ Sy>Ap¡. 
1. BÞõeyrg_   d^yâd¡l 
2. kp¡d¸V$p¡õV¡$qV$_  W$]NZp (_]Qp)`Ï„ 
3. Bqf\°p¡`p¡e¡qV$_  A¡r_rdep 
4. a¡¼V$f VIII  rldp¡a¡rgep
5. IV$fëey¾$u_   L¸$Þkf
6. HV$fa¡fp¡_   rhjpZy k„¾$dZ 

Crslpkdp„ X$p¡qL$e„y L$fsp
 5 Sy>gpC 1996 _p fp¡S> õL$p¸V$g¢X$dp„ ¼gp¡t_N 
`Ý^rs\u "X$p¸gu' _pd_u O¡V$u S>Þdu. õL$p¡qV$i 
O¡V$u_p õÓubuS>dp„\u L¡$ÞÖ L$pY$u_¡ s¡_p bv$g¡ "qa_ 
X$p¸k£V$' Års_u O¡V$u_p õs_ L$p¡j_y„ L¡$ÞÖ _pMhpdp„ 
Apìey„. Ðepf bpv$ s¡ buS>_u õL$p¸qV$i O¡V$u_p 
Ncp®iedp„ h©qÙ \C A_¡ "X$p¸gu' S>Þdu. L¡$ÞÖ_p 
NyZk|Óp¡ A_ykpf s¡_u rhrióV$spA¡ lsu L¡$, 
õL$p¡qV$i O¡V$u_u L$p¡C `Z rhrióV$sp s¡_p ifufdp„ 
_ lp¡su. A_¡L$ NpX$fp_¡ (bÃQp„_¡) S>Þd Ap`u_¡ 
a¡akp_p fp¡N\u 14 a¡b°yApfu 2003 _p fp¡S> X$p¸gu 
d©Ðey `pdu.

5.  `ep®hfZ A_¡ S>¥hs„Óop_
 Ap^yr_L$ S>¥hs„Óop__p D`ep¡N\u `ep®hfZ rhjeL$ 
OZp„ âñp¡ DL¡$gpC i¼ep R>¡. 
 rhOV$__p dpÝed\u N„vy$ `pZu A_¡ O_L$Qfp `f 
âq¾$ep L$fhp dpV¡$ k|ÿd S>¥h s„Óop__p¡ D`ep¡N `l¡g¡\u S> 
L$fhpdp„ Aph¡ R>¡. N„v$p`pZudp„ M|b k¡[ÞÖe Öìe lp¡e R>¡. 
Aph„y N„vy$`pZu _v$u S>¡hp _¥krN®L$ S>mõÓp¡sdp„ R>p¡X$sp 
k¡[ÞÖe Öìep¡_y„ Ap¡[¼kX¡$i_ \pe R>¡ A_¡ s¡ dpV¡$ _v$u_p 
âpZudp„ Öpìe Ap¡[¼kS>_ h`fpsp s¡_y„ âdpZ Ap¡Ry>„ \pe 
R>¡. S>¡_y„ ârsL|$m `qfZpd `pZudp„_u Æhk©róV$ `f \pe R>¡. 
A¡_p D`pe sfuL¡$ k|ÿd S>¥h s„Óop__u dv$v$\u 
N„v$p`pZudp„_p k¡[ÞÖe Öìep¡_y„ `l¡gp S> Ap¡[¼kX¡$i_ L$fu_¡ 
N„vy„$ `pZu _v$udp„ R>p¡X$hy„ Å¡CA¡. 

X$p¸gu ârsL©$rs

BÞV$f_¡V$ dpfp¡ rdÓ
S>Ns_p dlÒh_p âL$ë` dp_hu rS>_p¡d âL$ë` (Human Genome project) 
rhi¡ h^y dprlsu d¡mhp¡.

i. _L$pdp O_ k¡[ÞÖe L$Qfp `f âq¾$ep L$fu_¡ L„$`p¡õV$ Mpsf s¥epf L$fsu hMs¡ `Z dp¡V$p âdpZdp„ k|ÿd ÆhpÏ_p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. 

ii. _hu S>¥hs„Ó `Ý^rsdp„ S>¥h D`pe ep¡S>_p, S>¥h qL$V$L$_piL$p¡, S>¥h Mpsf, S>¥h k„h¡v$L$p¡ hN¡f¡_p¡ kdph¡i \pe 
R>¡.
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6. AÞ_ S>¥hs„Ó ः `pJ, QuT, v$pê$, rbef, v$l], rh_¡Npf S>¡hp AÞ_`v$p\p£_u r_rd®rs k|ÿdÆhp¡_u dv$v$\u 
L$fhpdp„ Aph¡ R>¡. Ap `v$p\p£ S>¥hs„Óop__p Ap^pf¡ s¥epf L$fhpdp„ Aph¡g L$v$prQs kp¥\u S|>_p `v$p\p£ R>¡.
7.  X$u.A¡_.A¡.qa„Nf tâqV„$N (D.N.A. Fingerprinting) : S>¡ âdpZ¡ L$p¡C ìe[¼s_u Ap„Nmu_p R>p` A¡L$ S> 
lp¡e R>¡ s¡ S> âdpZ¡ v$f¡L$ ìe[¼s_p X$u.A¡_.A¡._u fQ_p A¡L$ S> lp¡e R>¡. s¡\u L$p¡C`Z ìe[¼s_p D`gå^ 
X$u.A¡_.A¡.`f\u (D.N.A. Sequencing) s¡ ìe[¼s_u Ap¡mM L$fhu i¼e b_¡ R>¡. Ap `Ý^rs_¡ X$u.A¡_.A¡.
qa„Nf tâV$ L$l¡hpe R>¡. Ap s„Ó_p¡ D`ep¡N Ny_p¡ r_v$p_ ipõÓdp„ (forensic science) \pe R>¡. Ny_p_p õ\m¡ dm¡gp 
Ny_¡Npf_p ifuf_p L$p¡C`Z cpN\u s¡_u Ap¡mM d¡mhu iL$pe R>¡. s¡d S> L$p¡C bpmL$_p r`sp_u Ap¡mM `Z L$fu 
iL$pe R>¡. Ap k„ip¡^_ l¥Öpbpv$dp„ Centre for DNA Fingerprinting and Diagnostics Aph¡g - L¡$ÞÖdp„ 
L$fhpdp„ Aph¡ R>¡. 

 kdyÖdp„ s¡g Nmsf_u õhÃR>sp ः s¡g_p V¢$L$fdp„\u Nmsf \sp kpNfu Æhk©róV$ `f rh`qfs `qfZpd \pe 
R>¡. lh¡ A¡L$v$d h©[Ý^ \_pf, s¥g S>Þe `v$p\® `Qph_pf ÆhpÏ_p D`ep¡N\u A¡L$v$d kõsp v$fdp„ A_¡ 
`ep®hfZ_¡ lpr_ `lp¢QpX$ép rkhpe kdyÖ_u õhÃR>sp L$fhu i¼e b_u R>¡. S>Þd\u cpfsue A¡hp Ad¡qfL$_ 
_pNqfL$ h¥opr_L$ Ap_„v$ dp¡l_ Q¾$hs}A¡ `l¡gu hpf Aphp ÆhpÏ_p¡ D`ep¡N k|Qìep¡ dpV¡$ Ap ip¡^_p¡ î¡e 
s¡d_¡ Åe R>¡.

 S>¥h D`peep¡S>_p A¡V$g¡ h_õ`rs A_¡ k|ÿdÆhp¡ S>¡hp kÆhp¡_p¡ D`ep¡N L$fu_¡ `pZu, N„vy$ `pZu, âvy$rjs 
S>du_dp„_p fkpeZp¡ A_¡ âvy$jZ _óV$ L$fhp/ ip¡ju g¡hp. A¡ dpV¡$ h_õ`rs_p¡ D`ep¡N L$fhpdp„ Aphsp s¡_¡ 
Phyto-remediation L$l¡hpe R>¡. S>¥h D`peep¡S>_p_p L¡$V$gpL$ Dv$plfZp¡ _uQ¡ âdpZ¡ R>¡.
*  kyX$p¡dp¡_pk ÆhpÏ âvy$rjs ̀ pZu A_¡ S>du_dp„_p lpeX²$p¡L$pb®_ A_¡ s¡g S>¡hp âvy$jL$p¡ Sy>v$p L$fhp dpV¡$ D`ep¡Nu 

R>¡. 
*  V¡$qfk [ìlV$pV$p (Pteris vitata) h_õ`rs S>du_dp„\u Ak£r_L$ ^psy ip¡ju g¡ R>¡. 
*  cpfs_u S>_u_ue ×róV$A¡ ky^pqfs fpC_u A¡L$ Års k¡g¡r_ed Mr_S> dp¡V$p âdpZdp„ ip¡j¡ R>¡. 
*  k|e®awg eyf¡r_ed A_¡ Ak£r_L$ ^psy ip¡ju iL¡$ R>¡. 
*  qX$C_p¡L$p¡¼k f¡qX$Ap¡X$fÞk (Deinococcus radiodurans) ÆhpÏ kp¥\u h^y qL$fZp¡Ðkpf ârsL$pfL$ Æh R>¡. 

s¡_pdp„ S>_u_ue a¡fapf L$fhpdp„ Apìep AÏL$Qfpdp„\u qL$fZp¡Ðkpf ip¡ju g¡hp dpV¡$ s¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
*  Aëapëap Opk, ÓZ `p„v$X$phpmy„ Opk A_¡ fpe S>¡hp Opk_p âL$pfp¡_p¡ D`ep¡N h_õ`rs Üpfp D`pe ep¡S>_p dpV¡$ 

L$fhpdp„ Aph¡ R>¡. 

L©$rj rhL$pkdp„ dlÒh_p sb½$p 
lqfs¾$p„rs (Green revolution)
 hukdu kv$u_u iê$Apsdp„ gp¡L$k„¿eph©qÙ cõdpkyf S>¡hu 
gpNhp dp„X$u. A`|fsp A_¡ lgL$u NyZhÑp ey¼s AÞ__¡ L$pfZ¡ 
ApMp¡ v¡$i dyíL¡$gu A_ychsp¡ lsp¡. dy¿eÐh¡ ArhL$rks A_¡ 
rhL$rks v¡$ip¡ s¡_u c]kdp„ k`X$pep lsp. M¡su ep¡Áe Ap¡R>u 
S>du_dp„ h^ydp„ h^y ^pÞe DÐ`pv$_ L$fhp_u `Ý^rs_¡ 
lqfs¾$p„rs L$l¡hpe R>¡. X$p¸._p¡d®_ bp¡gp£NX$p¸.A¡d.A¡k.õhprd_p\_ 

 OJ A_¡ Qp¡Mp_u ky^pqfs _p_u Års Mpsf A_¡ S>„sy_piL$_p¡ ep¡Áe D`ep¡N A_¡ S>mìehõ\p`_ Ap b^u 
bpbsp¡_¡ L$pfZ¡ AÞ_^pÞe_p DÐ`pv$_dp„ h©[Ý^ \sp M|b dp¡V$u gp¡L$k„¿ep c|Mdfp\u bQu NC. lqfs¾$p„qsdp„ 
X$p¸._p¸d®_ bp¡gp£N (Ad¡qfL$p) A_¡ X$p¸.A¡d.A¡k.õhprd_p\_ (cpfs)_y„ ep¡Nv$p_ dlÒh`|Z® R>¡. 
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ð¡s¾$p„rs (White revolution)
 vy$Á^ DÐ`pv$_dp„ cpfs_p L¡$V$gpL$ cpN k„`Þ_ lsp. `Z s¡dp„\u dmsy„ DÐ`pv$_ b^p_p D`ep¡N dpV¡$ `|fsy„ 
_lp¡sy„. X$p¸.hrN®k Ly$qfe_¡ klL$pf A_¡ S>¥hs„Óop__p dpÝed\u A¡ rkÝ^ L$fu Apàey„ L¡$ vy$Á^ DÐ`pv$_ A¡ L¡$hm A¡L$ 
`|fL$ ìehkpe _\u `Z s¡ A¡L$ k„`|Z® ìehkpe b_u iL¡$ R>¡. NyS>fps fpÄedp„ Aph¡g ApZ„v$_u klL$pfu 
vy$Á^p¡Ð`pv$__u Qmhm_¡ s¡Ap¡ A¡L$ AgN KQpCA¡ gC Nep. 

dprlsu d¡mhp¡.

BÞV$f_¡V$ dpfp¡ rdÓ

Mpsf (Fertilizers)
 M¡su ìehkpedp„ b¡ âL$pf_p Mpsf hp`fhpdp„ Aph¡ R>¡. A¡L$ k¡rÞÖe (Manure) A_¡ buSy>„ fpkperZL$ 
(Chemical). k¡[ÞÖe Mpsf_p D`ep¡N\u c|k„^pfZ \C_¡ S>du__u S>m^pfZp ndsp h^¡ R>¡.

8.8 vy$Á^S>Þe `v$p\® âq¾$ep DÛp¡N

8.9 dÐõe ìehkpe : T]Np

 cpfsdp„ Qp¡Mp_u L$C L$C _hu âÅrsAp¡_u ip¡^ \C R>¡ ? 

 v|$^_p DÐ`pv$_dp„ õhe„`|Z®sp d¡mhsu hMs¡ s¡_u NyZhÑp 
r_e„ÓZ, AÞe vy$Á^S>Þe `v$p\p£_y„ DÐ`pv$_ A_¡ S>s_ dpV¡$ 
S>¥hs„Óop__p¡ `|f¡`|fp¡ D`ep¡N L$fu_¡ _hp_hp âep¡N L$fhpdp„ 
Apìep, ApS>¡ vy$r_epcf_p gp¡L$p¡ afu\u Ap`Zu v¡$iu rhrh^sp_¡ 
ip dpV¡$ âp^pÞe Ap`¡ R>¡ ? 

_ug¾$p„rs (Blue revolution)
 _ug¾$p„rs A¡V$g¡ `pZu_p¡ D`ep¡N L$fu_¡ D`ep¡Nu Æhp¡_y„      
r_dp®Z L$fh„y. `|h® A¡riepC v¡$ip¡dp„ dÐõe M¡su_u S>du_ A_¡ 
s¡dp„ h^su dpR>guAp¡ `yóL$m âdpZdp„ Å¡hp dm¡ R>¡. S>¡dp„ 
dpR>gu, fp¡lw rkhpe `Z AÞe âpZu A_¡ h_õ`rs_p¡ `Z 
rhQpf L$fhpdp„ Aph¡ R>¡. cpfs kfL$pf¡ _ug¾$p„rs rdi_  2016 
(NKM 16) L$pe®¾$d Üpfp dÐõeìehkpe_¡ h^y_¡ h^y âp¡Ðkpl_ 
Ap`u DÐ`pv$_ h©[Ý^_p¡ k„L$ë` L$ep£ R>¡. A¡ dpV¡$ 50% \u 100% 
ky^u_y„ kfL$pfu A_yv$p_ D`gå^ R>¡. 
 kdyÖ_p Mpfp `pZudp„ A\hp smph_p duW$p `pZudp„ M|b 
dp¡V$p âdpZdp„ dÐõe M¡su i¼e R>¡. fp¡lw, L$V$gp S>¡hu duW$p 
`pZu_u dpR>gu A\hp T]Np, L$fQgp S>¡hp Mpfp `pZu_p 
DÐ`pv$_p¡ M|b dp¡V$p âdpZdp„ d¡mhhpdp„ Aph¡ R>¡. 

 S>¥hs„Óop_ k„b„r^s fpÄeõsfue A_¡ fpóV²$õsfue k„õ\pAp¡ A_¡ 
s¡d_p L$pep£_u dprlsu d¡mhu L$p¡óV$L$ s¥epf L$fp¡.

 k„ip¡^__p dpÝed\u rhrh^ `pL$p¡_u _hu _hu âÅrsAp¡_y„ r_dp®Z L$fhp dpV¡$ ApMp v¡$idp„ rhrh^ k„ip¡^_ 
k„õ\p, âep¡Nipmp L$pe®fs R>¡. S>¡dp„ cpfsue L©$rj k„ip¡^_ k„õ\p, qv$ëgu (IARI), g]byhN}e fpóV²$ue k„ip¡^_ 
L¡$ÞÖ (ICAR) A_¡ s¡d_u rhrh^ ipMp, cpfsue rhop_ k„õ\p (IIS), fpóV²$ue v$pX$d k„ip¡^_ k„õ\p, kp¡gp`yf 
S>¡hu rhrh^ k„õ\p_p¡ kdph¡i \pe R>¡. 
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L$pY$hp dpV¡$_u A¡L$v$d Mfpb `Ý^rs A¡V$g¡ d^dpMu_¡ kmNsu dipg_p¡/ ^|dpX$p¡ L$fu_¡ v|$f L$fhu A_¡ `R>u 
d^`|X$p_p Vy$L$X$p L$fu s¡_¡ L$pY$hp. Ap fus¡ sp¡ d^`|X$p_p¡ _pi \pe, dp¡V$p âdpZdp„ d^dpMu dfu Åe. L©$rÓd 
d^`|X$p/`¡V$u_p h`fpi\u d^`|X$pdp„\u d^ L$pY$hy„ kfm \pe R>¡ A_¡ d^dpMu L¡$ d^`|X$p_¡ _yL$kp_ \sy„ _\u. 

k¡[ÞÖe M¡su (Organic farming)
 lpgdp„ k¡[ÞÖe M¡su A_¡ k¡rÞÖe DÐ`pv$_p¡ 
(Organic products) kp„L¡$rsL$ iåv$ bÞep R>¡. OZp 
õ\mp¡A¡ Ap k¡[ÞÖe DÐ`pv$_p¡ D`gå^ lp¡e R>¡ A_¡ 
s¡d_u dp„N qv$hk¡_¡ qv$hk¡ h^u flu R>¡. 
 M¡su L$fsu hMs¡ fpkperZL$ Mpsf A_¡ S>„sy   
_piL$p¡_p¡ Ars h`fpi \ep¡. Ap T¡fu fkpeZp¡ AÞ_ 
A_¡ `pZu hpV¡$ dpZk ky^u `lp¢Ãep A_¡ s¡_p A_¡L$ 
vy$ó`qfZpd dp_h A_¡ `ep®hfZ `f v¡$Mphp gpÁep. 
 S>du__u amÖz`sp A_¡ `pL$dp„ Æhps_p Dv¹$ch 
k„b„r^s A_¡L$ âñp¡ r_dp®Z \ep R>¡. s¡_p D`pe ê$`¡ 
ApS>¡ M¡X|$sp¡ dp¡V$p âdpZdp„ k¡[ÞÖe M¡su sfa hmhp 
gpÁep R>¡. S>¡dp„ dy¿eÐh¡ fpkperZL$ Mpsf A_¡ S>„sy- 
_piL$p¡ `f `|Z® ârsb„^ L$fu_¡ L$kv$pf v¡$iu hõsyAp¡_p 
D`ep¡N\u _¥krN®L$ k„syg_ Åmhu `ep®hfZ`|fL$ M¡su 
L$f¡gu Å¡hp dm¡ R>¡. Ap Qp¡½$k `Z¡ A¡L$ AphL$pfv$peL$ 
`Ngy„ R>¡.

d^ydrnL$p `pg_ (Apiculture)
 sd¡ d^dpMu_p d^`|X$p Å¡ep li¡. Aphp d^`|X$p 

 üydk r_rd®rs_¡ (Humus) L$pfZ¡ S>du__p¡ D`f_p¡ \f r_dp®Z                 
\pe R>¡. Amrkep, awN_¡ L$pfZ¡ S>du_dp„_p A_¡L$ AphíeL$ OV$L$ (N, P, K) 
`pL$ dpV¡$ D`gå^ \C iL¡$ R>¡. dpV$ufrls M¡su-lpeX²$p¡`p¡_u¼kdp„ rhÖpìe 
Mpsf_p¡ D`ep¡N ep¡Áe R>¡. `Z fpkperZL$ Mpsf_p r_b¯^ h`fpi_y„ Å¡Md 
h^y R>¡. s¡_p\u S>du_ AamÖz` b_¡ R>¡. 
S>„sy_piL$p¡ (Insecticides)
 h_õ`rs s¡dS> `pL$_u _¥krN®L$ fp¡NârsL$pfL$ i[¼s, fp¡N_p¡ âpvy$cp®h V$pmu 
iL¡$ R>¡, `Z S>„sy_piL$_p D`ep¡N `f L$p¡C ârsb„^ lp¡sp¡ _\u. Å¡ L¡$ v¡$X$L$p, 
qL$V$L$cnu `nu S>¡hp M¡X|$s_p rdÓp¡ qL$V$L$_u k„¿ep`f r_e„ÓZ fpM¡ R>¡. s¡ R>sp„ 
DÐ`pv$__u h©[Ý^ dpV¡$ dp¡V$p âdpZdp„ S>„sy_piL$p¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
 S>„sy_piL$p¡ A¡ A¡L$ âL$pf_y„ rhj S> R>¡. Ap rhj `pZu A_¡ AÞ_ dpfas¡ 
AÞ_Åmdp„ âkf¡ R>¡. s¡\u S>¥rhL$ rhj h©[Ý^ (Biomagnification) \pe R>¡. 
D.D.T, d¡g¡r\Ap¡_, ¼gp¡fp`peqfap¡k S>¡hp A_¡L$ S>„sy_piL$p¡ OpsL$ rkÝ^      
\ep R>¡. 

8.10  Mpsf A_¡ S>„sy_piL$p¡ 

8.11 Mp¡m A_¡ L©$rd Mpsf

8.12 d^ydrnL$p `pg_

Mp¡m

L©$rdMpsf
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L$fu Sy>Ap¡.

 Apeyh£qv$L$ Ap¥j^u_u vy$L$p_dp„\u bpmkp¡NW$u_y„ 
`¡L¡$V$ gphp¡. s¡dp„_p v$f¡L$ OV$L$ rhi¡ dprlsu d¡mhp¡. 
A¡ S> âdpZ¡ AÞe rhrh^ Ap¥j^u_u dprlsu d¡mhu 
_uQ¡_p _d|_p âdpZ¡ L$p¡óV$L$ s¥epf L$fp¡.

h_õ`rs_y„ 
õ\pr_L$ _pd

OV$L$_y„ _pd D`ep¡N

AfX|$kp¡ `p_dp„_y„ s¡gÖìe 
ìl¡rkrk_

D^fk dpV¡$

 kp¥ â\d Apeyh£v$dp„ S>Zph¡g Ap¥jr^ h_õ`rs_¡ 
S>„Ngdp„\u c¡Nu L$fhpdp„ Aph¡ R>¡. S>„Ng_y„ âdpZ 
OV$sy„ Åe R>¡. s¡\u dlÒh_u Ap¥jr^ h_õ`rs vy$g®c 
\C NC R>¡. lh¡ Aphu h_õ`rs_u hphZu dp¡V$p 
âdpZdp„ L$fhpdp„ Aph¡ R>¡.  

amâq¾$ep DÛp¡N
 amdp„\u b_ph¡g A_¡L$ âL$pf_p DÐ`pv$_p¡ 
Ap`Z¡ fp¡Æ„v$p Æh_dp„ hp`fuA¡ R>uA¡. Qp¡L$g¡V$, 
ifbs, S>¡d, S>¡gu S>¡hp A_¡L$rh^ õhpqv$óV$ `v$p\p£_p¡ 
D`ep¡N L$fuA¡ R>uA¡ S>¡ amp¡ `f âq¾$ep L$fu_¡ i¼e 
b_¡ R>¡. am A¡ _pih„s M¡su DÐ`pv$_ R>¡. s¡ ApMy„ 

Ap¥j^u h_õ`rs hphZu
 cpfs_¡ S>¥hrhrh^sp_y„ M|b dp¡Vy„$ hfv$p_ dþey„ 
R>¡. Ap b^p_p¡ D`ep¡N L$fu_¡ cpfs_p gp¡L$p¡ r_kN® 
kp\¡ ddsp_p¡ k„b„^ Å¡X¡$ R>¡. _¥krN®L$ kp^_p¡_p¡ 
D`ep¡N L$fu_¡ fp¡Ndy[¼s i¼e b_ph_pf Apeyh£v$_p¡ 
dp¡V$p¡ hpfkp¡ Ap`Zu `pk¡ R>¡. 

8.13 AfX|$kp_p `p_ A_¡ L$X$hp¡ gudX$p¡

hj® hp`fu iL$uA¡ A¡hu rhrh^ âq¾$ep_u AphíeL$sp lp¡e R>¡. amp¡_u kpQhZu dpV¡$ iusN°l (Cold storage) 
S>¡hu kyrh^p d¡mhhu, k|L$hZu L$fhu, duWy„ Dd¡fhy„, kpL$f _pMhu, lhpQyõs L$fh„y S>¡hu rhrh^ âq¾$ep L$fhpdp„ 
Aph¡ R>¡. 

1. Mpgu S>Áep `|Z® L$fu _uQ¡_p rh^p_p¡ `|Z® L$fp¡. 
 A. L©$rÓd Apfp¡`Z A_¡ Nc®fp¡`Z Ap b¡ `Ý^rs_p¡ D`ep¡N dy¿eÐh¡ ......... dpV¡$ L$fhpdp„ Aph¡ R>¡. 
 Ap. ........ A¡ S>¥hs„Óop__u ¼gp¡t_N `R>u_u ¾$p„rsL$pfu OV$_p R>¡. 
 B. CÞõeyrg_ s¥epf \hp_u ndsp k„b„r^s rhL$pf A¡V$g¡ ........ lp¡e.
 C.  ......... ìehkpe_¡ cpfs kfL$pf¡ NKM 16 L$pe®¾$d Üpfp DÐ`pv$_ h©[Ý^ dpV¡$ âp¡Ðkpl_ Apàey„ R>¡. 

õhpÝepe

8.14 Ap„bp (L¡$fu) âq¾$ep DÛp¡N : 
Ap„bp_p¡ fk A_¡ hX$uAp¡.
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S>¥hs„Óop__p 
apev$p

7. Mpgu hsy®mdp„ ep¡Áe DÑf gMp¡.

d|mL$p¡jp¡_p 
D`ep¡N 

8. klk„b„^ Ap¡mMu_¡ A`|Z® klk„b„^ `|Z® L$fp¡.

 A. CÞõeyrg_ : d^yâd¡l :: IV$fëeyL$u_ ::
 Ap. IV$fa¡fp¸_ : .............. :: Cqf\°p¡`p¡eV$u_ : 

A¡_¡rdAp
 B. .........:qW„$NZp`Ï„ :: a¡¼V$f VIII : 

rldp¡a¡rgAp
 C. ð¡s¾$p„rs : v|$^ DÐ`pv$_ :: _ug¾$p„rs : 

...........

9. S>¥hs„Óop_ S>¡ fus¡ apev$pL$pfL$ R>¡ s¡ S> fus¡ 
L¡$V$gpL$ A„i¡ _yL$kp_L$pfL$ `Z R>¡. s¡ rhi¡        
syg_pÐdL$ g¡M_ L$fp¡.

D`¾$d :
 A. sdpfp `qfkfdp„_p k¡[ÞÖe Mpsf âL$ë`_u 

dygpL$ps gC dprlsu d¡mhp¡. 
 Ap. Aheh âÐepfp¡`Z L$fhp dpV¡$ sdpfp 

`qfkfdp„ S>_ÅN©rs gphhp dpV¡$ ¼ep âeÐ_p¡ 
L$fip¡ ? 

 B. N°u_ L$p¡qfX$p¡f rhi¡ dprlsu d¡mhp¡. Al¡hpgp¡_y„ 
k„L$g_ L$fp¡. 

2. Å¡X$L$p Å¡X$p¡. 
 A. HV$fa¡fp¡_  1. d^yâd¡l
 Ap. a¡¼V$f 2. W$]NZp„`Ï„
 B. kp¡d¡V$p¡õV¡$V$u_ 3. rhjpÏk„¾$dZ 
 C. HV$fëeyL$u_ 4. L¡$Þkf
   5. rldp¡qaguep
3. Mp¡V$p rh^p_p¡ ky^pfu_¡ afu\u gMp¡. 
 A. rb_ S>_u_ue s„Óop_dp„ L$p¡jdp„_p S>_u_

dp„S> a¡fapf L$fhpdp„ Aph¡ R>¡. 
 Ap. b¡rkgk \yf]ÅA¢rkk ÆhpÏdp„\u S>_u_ 

L$pY$u_¡ s¡_¡ kp¡epbu__p rbepfZdp„                
_pMhpdp„ Aph¡ R>¡. 

4. _p¢^ gMp¡. 
 A. S>¥hs„Óop_ : ìehlpqfL$ D`ep¡N 
 Ap. Ap¥j^u h_õ`rs_y„ dlÒh. 
5. _uQ¡_p âñp¡_p DÑf sdpfp iåv$p¡dp„ gMp¡. 
 A. S>¥hs„Óop__p¡ D`ep¡N L$fu_¡ b_phhpdp„ 

Aph¡gu L$C hõsy sd¡ hp`fp¡ R>p¡ ? 
 Ap. S>„sy _piL$ R>p„V$su hMs¡ sd¡ L$C kphQ¡su 

fpMip¡ ? 
 B. dp_h ifuf_p L¡$V$gpL$ Aheh ip dpV¡$ 

d|ëehp_ R>¡ ? 
 C. am âq¾$ep DÛp¡N_y„ dp_hu Æh_dp„ dlÒh 

õ`óV$ L$fp¡. 
 D. fkuL$fZ A¡V$g¡ iy„ ? õ`óV$ L$fp¡. 
6. _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡. 
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9. kpdprS>L$ Apfp¡Áe 

 sdpfp hX$ugp¡ sd_¡ l„d¡ip L$l¡sp lp¡e R>¡ L¡$, ""Ofdp„\u blpf _uL$mu_¡ buÅ gp¡L$p¡ 
kp\¡, kNpìlpgp kp\¡ lmp¡-dmp¡, d¡v$p_dp„ S>C_¡ fdsp¡ fdp¡, kss v|$fv$i®_, ap¡_, 
BÞV$f_¡V$dp„ kde h¡X$ap¡ _l].'' 

rhQpf L$fp¡.

 Of¡Of¡ sdpfu Jdf_p R>p¡L$fp-R>p¡L$fuAp¡_¡ Aphu S> kgpl ip dpV¡$ Ap`hpdp„ Aph¡ R>¡ ? s„Óop__p eyNdp„ 
Ap`Zu Æh_i¥gudp„ L¡$V$gpL$ a¡fapf \ep R>¡. v$f¡L$ ìe[¼s a¼s `p¡sp_p fp¡tS>v$p L$pdL$pS>dp„ A\hp Ndsp L$pddp„ S> 
ìeõs fl¡ R>¡. h¥opr_L$ ×[óV$A¡ Ap L¡$V$gy„ ep¡Áe R>¡ ? 

 `pR>gp ^p¡fZp¡dp„ Ap`Z¡ ipfuqfL$ Apfp¡Áe, õhÃR>sp A_¡ r_fp¡Nu fl¡hp_p dlÒh_p¡ Aæepk L$ep£ `f„sy 
Apfp¡Áe_p¡ ìep`, Ðep„ S> `|Z® \sp¡ _\u. 

Ø    kpdprS>L$ Apfp¡Áe  Ø    kpdprS>L$ Apfp¡Áe_¡ Å¡Mddp„ d|L$_pf OV$L$p¡
Ø sZph ìehõ\p`_ 

L$fu Sy>Ap¡.
 sdpfp hN®_p rhÛp\}Ap¡_y„ A¡L$ AW$hpqX$ep ky^u r_funZ L$fu_¡ s¡d_y„ _uQ¡_p   
S|>\dp„ hN}L$fZ L$fp¡.
1. b^p kp\¡ M|b S> bp¡g_pf  2. L$pd `|fsy„ bp¡g_pf  3. rbgLy$g _ bp¡g_pf

ìe[¼s_u d|mc|s S>ê$qfepsp¡_u 
`|rs®, AÞ_, hõÓ, fl¡W$pZ, 

Ap¥j^p¡`Qpf

kpdprS>L$ Apfp¡Áe 
`f Akf L$f_pf 

OV$L$p¡ 

ApSy>bpSy>_u kpdprS>L$ 
A_¡ cp¥rsL$ `qf[õ\rs 

Apr\®L$ õsf 

`qfkf_y„ kpdprS>L$ hpsphfZ rinZ A_¡ _p¡L$fu 
dmhp_u sL$p¡

`pZu

rinZ 

`qfhl_ kyrh^p 

kpdprS>L$ kyfrnssp

kdpS> sfa\u L$fpsu hs®Z|L$

õhÃR>spN©l 

fpS>L$ue hpsphfZ (×[óV$L$p¡Z) 

DÛp_p¡ 

d¡v$p_p¡

fl¡W$pZ_y„ õ\m 

 D`f_p âL$pfdp„ ¼ep rhÛp\}Ap¡ Aph¡ R>¡ s¡_u _p¢^ L$fp¡ A_¡ sd¡ `p¡s¡ D`f `¥L$u ¼ep S|>\dp„ R>p¡ s¡ `Z 
ip¡^p¡. 
kpdprS>L$ Apfp¡Áe (Social health)

9.1 kpdprS>L$ Apfp¡Áe `f Akf L$f_pf OV$L$p¡ 

r_funZ L$fp¡ A_¡ QQp® L$fp¡. _uQ¡_p L$p¡óV$L$_y„ r_funZ L$fp¡. v$ip®h¡gp rhrh^ OV$L$p¡_p¡ kpdprS>L$ 
Apfp¡Áe kp\¡ ip¡ k„b„^ R>¡ s¡_u QQp® L$fp¡.
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 kpdprS>L$ Apfp¡Áe kp\¡ k„b„r^s A_¡L$ `pkpAp¡ `¥L$u sd¡ a¼s A¡L$ S> `pkp_p¡ rhQpf L$ep£. A¡L$ ìe[¼s_u 
buÆ ìe[¼sAp¡ kp\¡ k„b„^ õ\p`_ L$fhp_u ndsp A¡V$g¡ kpdprS>L$ Apfp¡Áe. bv$gpsu kpdprS>L$ `qf[õ\rs 
A_ykpf `p¡sp_y„ hs®_ A_yL|$m L$fsp AphX¡$ A¡ `Z kpdprS>L$ Apfp¡Áe_y„ gnZ R>¡. DÑd kpdprS>L$ Apfp¡Áe 
dpV¡$ ×Y$sp, dp¡V$p âdpZdp„ rdÓp¡ A_¡ kNpìlpgp lp¡hp, kfMu Jdf_u ìe[¼sAp¡ kp\¡ A\hp A¡L$gp ep¡Áe fus¡ 
kde ìesus L$fhp¡, buÅAp¡ âÐe¡ rhðpk, Apv$f A_¡ õhuL$pf L$fhp_u âh©rÑ hN¡f¡ OV$L$p¡ dlÒh_p d_pe R>¡.         
kpdprS>L$ Apfp¡Áe `f rhrh^ OV$L$p¡_y„ `qfZpd \pe R>¡.

kpdprS>L$ Apfp¡Áe_¡ Å¡Mddp„ d|L$sp OV$L$p¡
dp_rkL$ sZph (Mental stress)
 h^su gp¡L$k„¿ep_¡ L$pfZ¡ rinZ, _p¡L$fu A\hp ìehkpe_u sL$ d¡mhhp dpV¡$_u õ`^p®dp„ âQ„X$ h^pfp¡      
\ep¡ R>¡. rhc¼s Ly$Vy„$b `Ý^rs, _p¡L$fu/ìehkpe dpV¡$ Of_u blpf fl¡sp dpsp-r`sp S>¡hp L$pfZp¡\u L¡$V$gpL$ 
bpmL$p¡ _p_`Z\u S> A¡L$gsp A_ych¡ R>¡ A_¡ dp_rkL$ spZ_p¡ kpd_p¡ L$f¡ R>¡. 

9.2  dp_rkL$ sZph

 L¡$V$gpL$ Ofp¡dp„ R>p¡L$fpAp¡_¡ `|Z® õhs„Ósp Ap`hpdp„ Aph¡ R>¡, `Z 
R>p¡L$fuAp¡ D`f A_¡L$ b„^_p¡ gpv$hpdp„ Aph¡ R>¡. Of_y„ L$pd L$fhpdp„\u 
R>p¡L$fpAp¡_¡ R|>V$, `Z R>p¡L$fuAp¡_¡ "Apv$s `X¡$' dpV¡$ L$pd L$fhp `X¡$ R>¡. 
A¡V$gy„ S> _l], `Z spÅ¡/h^¡gp¡ Mp¡fpL$, ipmp_p dpÝed S>¡hu bpbsp¡dp„ 
`Z A¡L$ S> Of_p cpC A_¡ bl¡_ hÃQ¡ c¡v$cph L$fhpdp„ Aph¡ R>¡, A¡hp¡ 
c¡v$cph _ L$fp¡ S>¡hu Ål¡fMbfp¡ sd¡ Å¡C R>¡ L¡$ ? kdpS>dp„ qL$ip¡f he_u 
R>p¡L$fuAp¡_¡ díL$fu, R>¡X$R>pX$, rh_ec„N S>¡hp L$pfZ rh_p A`psp Ópk_p¡ 
kpd_p¡ L$fhp¡ `X¡$ R>¡. Apd õÓu-`yê$j Akdp_sp_¡ L$pfZ¡ R>p¡L$fuAp¡_¡    
dp_rkL$ sZph_u kdõep ksph¡ R>¡. 
 kdpS>dp„ h^su Aìehõ\p, Ny_pMp¡fu A_¡ tlkp_¡ L$pfZ¡ lpgdp„ v$f¡L$_¡ S> spZ_p¡ kpd_p¡ L$fhp¡ `X¡$ R>¡. 
Ap_¡ "AphL$_p TX$`u A_¡ kfm kp^_' sfuL¡$ Å¡sp gp¡L$p¡ Ap Ly$âh©rÑAp¡_¡ h¡N Ap`¡ R>¡. s¡Ap¡ ìehõ\p_p¡ cpN 
lp¡C iL¡$ R>¡, S>¡ kpdprS>L$ A_pfp¡Áe_y„ OpsL$ vy$ó`qfZpd R>¡. 

ìek_p^u_sp (Addiction)
 qL$ip¡f he_p R>p¡L$fp-R>p¡L$fuAp¡ `f `p¡sp_u      
Jdf_p gp¡L$p¡_p¡ M|b âcph lp¡e R>¡. hpgu, rinL¡$ 
Ap`¡gu kgpl L$fsp„ rdÓp¡ kp\¡ h^y kde fl¡hy„, s¡d_u 
kpfu Mfpb V¡$hp¡_y„ A_yL$fZ L$fhy„ s¡d_¡ ep¡Áe gpN¡ R>¡. 
¼epf¡L$ rdÓp¡_p ApN°l\u, ¼epf¡L$ DÃQ fl¡ZuL$fZu_p 
ârsL$ sfuL¡$ sp¡ ¼epf¡L$ ApSy>bpSy>_p hX$ugp¡_p A_yL$fZ 
sfuL¡$ R>p¡L$fpAp¡ _p_u Jdfdp„ sdpLy$, NyV$Mp, rkNpf¡V$ 
S>¡hp sdpLy$S>Þe `v$p\®, dpv$L$ `v$p\® A_¡ v$pê$ QpM¡ R>¡. 
Aphp OpsL$ `v$p\p£_u Apv$s `X$sp„ s¡_y„ ê$`p„sf      
ìek_dp„ \pe R>¡. spÐ`yfsp¡ _ip¡ L$fph_pf L¡$V$gpL$    
h_õ`rsS>Þe dpv$L$ `v$p\p£ A_¡ L¡$V$gpL$ fkpeZp¡    
dp_hu Q¡spk„õ\p, õ_peyk„õ\p, ùv$e `f vy$ó`qfZpd 
L$fu_¡ L$pedu õhê$`_u lpr_ L$f¡ R>¡. sdpLy$S>Þe `v$p\p£_¡ 
L$pfZ¡ dp¡Y$p, a¡akp_y„ L¡$Þkf S>¡hp fp¡Np¡ \pe R>¡ s¡ Ap`Z¡ 
`l¡gp_p ^p¡fZp¡dp„ Å¡ey„ R>¡. 9.3 ìek_p^u_sp `f ârsb„^
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AkpÝe fp¡Np¡ (Incurable disease)
 A¡X¹$k, V$u.bu., L$p¡Y$, dp_rkL$ 
rhL$©rs ^fphsu ìe[¼s s¡dS> h©Ý^ 
ìe[¼sAp¡_y„ ep¡Áe âL$pf¡ Ýep_ _ fpMhy„ 
A_¡ s¡\u qv$hk¡ qv$hk¡ h^su h©Ý^pîdp¡_u 
k„¿ep S>¡hu bpbsp¡ `Z kpdprS>L$         
Apfp¡Áe dpV¡$ OpsL$ _uhX$u iL¡$ R>¡. 

 sd¡ ¼epf¡e$ dpv$L$ `v$p\®, v$pê$_p âcph\u vy$r_ep_y„ cp_ c|g¡gu, AõhÃR> õ\m¡ NbX$u `X¡$gu ìe[¼s Å¡B 

R>¡ L¡$ ? kp¥\u  by[Ý^dp_ dp_h âpZu_u Ap v$e_ue [õ\rs sd_¡ ep¡Áe gpN¡ R>¡ L¡$ ? 

 T¡fu v$pê$ `uhp_¡ L$pfZ¡ A_¡L$ gp¡L$p¡_p d©Ðey_p kdpQpf sd¡ hp„Ãep li¡. Aphy„ ip\u \pe R>¡ ? 

 `v$p\®_p Ap\hZ_¡ L$pfZ¡ dmsp ApëL$p¡lp¡g S>¡hp fkpeZdp„\u v$pê$_u r_rd®rs \pe R>¡. `Z Å¡ Ap 

âq¾$ep Mp¡V$u fus¡ L$fhpdp„ Aph¡ sp¡ T¡fu fkpeZp¡ b_¡ R>¡ A_¡ A¡L$ kp\¡ A_¡L$ gp¡L$p¡_p Æh g¡ R>¡. ApëL$p¡lp¡g_¡ 

L$pfZ¡ Q¡spk„õ\p (Mpk L$fu_¡ dNS>), eL©$s_u L$pe®ndsp, dpZk_y„ Apeyóe Ap¡Ry>„ \pe R>¡. `p¥N„X$phõ\p_p 

(k„r^ L$pm) bpmL$p¡dp„ dÛ k¡h__¡ L$pfZ¡ dNS>_p¡ rhL$pk ê„$^pe R>¡, dNS>_u õd©rs ndsp, iuMhp_u ndsp 

Ap¡R>u \pe R>¡. ìek_u dpZk kpfpkpf_p¡ rhQpf L$fu iL$sp¡ _\u. s¡\u ipfuqfL$ A_pfp¡Áe_u kp\¡ s¡_¡     

dp_rkL$, kpdprS>L$ A_¡ L$p¥Vy„$rbL$ kdõepAp¡_p¡ kpd_p¡ L$fhp¡ `X¡$ R>¡. 

âkpf dpÝedp¡ A_¡ AÐep^yq_L$ s„Óop__p¡ Arsh`fpi (Media and overuse of Modern Technology)

 _uQ¡ 1998 A_¡ 2017_p d¡v$p_dp„ fdhp k„v$c®_p b¡ ìe„NrQÓp¡ Ap`¡gp R>¡. Ap 
ìe„NrQÓp¡_y„ r_funZ L$fp¡. Aphu rcÞ_ `qf[õ\rs ip\u r_dp®Z \C li¡. s¡ rhi¡ 
sdpfp¡ ds ìe¼s L$fp¡.

r_funZ L$fp¡.

`l¡gp lh¡

syg_p L$fp¡. 
 fp¡tS>v$p Æh_dp„ Ap`Z¡ 24 L$gpL$dp„ S>¡ L$pep£ L$fuA¡ R>uA¡ s¡_y„ rhcpS>_ L$fp¡. 
Ap`Z¡ ky×Y$ Apfp¡Áe dpV¡$ hp`f¡gp¡ kde A_¡ AÞe bpbsp¡ dpV¡$ hp`f¡gp¡ kde A_¡ 
L$pe® S>¡hp b¡ rhcpN L$fu s¡d_u syg_p L$fp¡.

9.5 rcÞ_ `qf[õ\rs

rhQpf L$fp¡. _uQ¡_p rQÓdp„ v$ip®h¡gp¡ âk„N 
ep¡Áe R>¡ L¡$ ? sdpfp¡ ds fS| L$fp¡.

9.4 A¡L$ OV$_p

fdhp Å !cZhp b¡k !

L$lp¡ Å¡CA¡ !
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 âkpf dpÝedp¡ A_¡ AÐep^yr_L$ s„Óop__p¡ Arsk„`L®$ s¡dS> s¡d_p¡ A_phíeL$, rh_pL$pfZ D`ep¡N lpgdp„ 
kpdprS>L$ Apfp¡Áe_u ×[óV$A¡ dlÒh_p¡ dyØp¡ R>¡. s¡ S> âdpZ¡ dp¡bpCg ap¡_ `f ¼gpL$p¡_p L$gpL$p¡ `kpf L$fsu ìe[¼s_¡ 
`p¡sp_u ApSy>bpSy>_y„ L„$C cp_ fl¡sy„ _\u. Ap `Z ìek__p¡ S> A¡L$ âL$pf R>¡ A_¡ s¡_¡ L$pfZ¡ kpdprS>L$ Apfp¡Áe 
Å¡Mdpe R>¡. 
 dp¡bpCg ap¡__p âpfZ (f¡qX$A¡i_)_¡ L$pfZ¡ \pL$, dp\p_p¡ vy$Mphp¡, Ar_Öp, rhõdfZ, L$p_dp„ AhpS> Aphhp¡, 
kp„^p_p¡ vy$Mphp¡, ×[óV$v$p¡j S>¡hp ipfuqfL$ âñp¡ Dv¹$ch¡ R>¡. s¡_p L$fsp„ `Z h^y N„cuf bpbs A¡ R>¡ L¡$ s¡ âpfZp¡ âp¥Y$ 
ìe[¼s_p lpX$L$p„ L$fsp„ bpmL$p¡_p lpX$L$p„_¡ h^y c¡v$u iL¡$ R>¡. k„NZL$ A_¡ BÞV$f_¡V$_p kss k„`L®$dp„ fl¡su ìe[¼s 
A¡L$ghpC \C Åe R>¡. kdpS>_u AÞe ìe[¼sAp¡, kNphlpgp„ kp\¡ s¡Ap¡ kyk„hpqv$sp kp^u iL$su _\u, a¼s 
`p¡sp_p¡ S> rhQpf L$fhp_u V¡$h `X$hp\u s¡d_pdp„ õhdÁ_sp (Autism), ApÐdL¡$ÞÖu`Ï„ (Selfishness) Aph¡ R>¡. 
buÅAp¡ âÐe¡_u s¡d_u k„h¡v$_iugsp Ap¡R>u \su Åe R>¡. Ap h©rÑ_y„ v|$fNpdu `qfZpd A¡ Aph¡ R>¡ L¡$ Aphu 
ìe[¼sAp¡ S>ê$f `X¡$ L$p¡C_¡ `Z dv$v$ L$fsu _\u A_¡ s¡\u s¡d_¡ `Z buÅAp¡ sfa\u dv$v$ dmhp_u i¼esp Ap¡R>u 
\C Åe R>¡.

 L$pVy®_ raëd Å¡sp bpmL$p¡ ¼epf¡L$ ¼epf¡L$ s¡dp„_p `pÓp¡_u 
S>¡d hs®hp dp„X$¡ R>¡. Apcpku eyÝ^, NpX$u_u õ`^p® (Mpk 
L$fu_¡ s¡dp„ ÅZu Å¡C_¡ L$fpsp AL$õdps) S>¡hu rhqX$Ap¡ 
N¡çk fdsp bpmL$p¡_u h©qÑ A_¡ õhcph AÅZsp„ S>          
_L$pfpÐdL$ \C Åe R>¡. dp¡bpCg A_¡ k„NZL$ `f D`gå^ 
L¡$V$guL$ N¡çk kde_p¡ M|b S> vy$ìe®e L$f¡ R>¡. AÞe AphíeL$ 
rhjep¡ `f_u A¡L$pN°sp _óV$ L$f¡ R>¡, Apr\®L$ _yL$ip_ L$f¡ R>¡ 
A_¡ L¡$V$guL$ hpf Æhg¡Z `Z _uhX¡$ R>¡.  
 BÞV$f_¡V$ `f dprlsu Åm klS>sp\u âpàs \hp\u s¡_p¡ 
D`ep¡N kL$pfpÐdL$ L$pdp¡_u kp\¡ kp\¡ ¼epf¡L$ Aep¡Áe rhqX$Ap¡ 
Å¡hp dpV¡$ L$fhpdp„ Aph¡ R>¡. Ap dpÝedp¡ `f ipk__y„ r_e„ÓZ 
R>¡. _p_p R>p¡L$fpAp¡ dpV¡$ Aep¡Áe lp¡e s¡hu h¡bkpCV¹$k qaëd¹k, 
L$pVy®$Þk ipk_ Üpfp b„̂  L$fhpdp„ Aph¡ R>¡. 

l  dp¡bpCg ap¡_dp„ k¡ëau L$pY$su hMs¡ kdyÖdp„ A\hp 
MuZdp„ `X$u_¡ s¡dS> Qpgsu f¡ëh¡NpX$u _uQ¡ Aphu S>hp\u 
d©Ðey \ep_p kdpQpfp¡dp„ ldZp„ h©qÙ ip\u \C R>¡ ?

l  fõsp `f AL$õdps N°õs ìe[¼s_¡ dv$v$ L$fhp_¡ bv$g¡ s¡ 
×íe_p¡ rhqX$Ap¡ Dspfu_¡ s¡_¡ ìlp̧V$k¹ A¡̀ , a¡kbyL$ `f 
dp¡L$ghp dpV¡$ õ`^p® \pe R>¡. Aphu ìe[¼s_u dp_rkL$sp 
iy„ lp¡e R>¡ ? 

l  `p¡sp_p d_\u Aæepk _ L$fsp bpmL$p¡_¡ ^pL$̂ dL$u A_¡ 
dpf`uV$ L$fsp hpguAp¡, _p_p R>p¡L$fpAp¡_¡ dpf`uV$ L$fsp 
Of_p _p¡L$f_u rhqX$Ap¡ [¼gàk kdpS> dpÝedp¡ `f        
hpf„hpf ip dpV¡$ Å¡hp dm¡ R>¡?

epv$ L$fp¡.

9.6  dp¡bpCg Å¡sp Å¡sp S>dsp¡ R>p¡L$fp¡

9.7 fõsp `f k¡ëau A¡V$g¡ AL$õdps_¡ r_d„ÓZ

r_funZ L$fp¡.

D`f_p rQÓp¡_y„ r_funZ L$fp¡. iy„ Ap ep¡Áe R>¡ L¡$?            
ip dpV¡$?

1. _p_`Zdp„ v|$fv$i®_ `f Qpgsu L$p¡C L$pVy®$_ qaëd_u `fv¡$iu dprgL$p AQp_L$ b„^      
\ep_y„ sd_¡ epv$ Aph¡ R>¡ L¡$ ? 

2. åëe| ìl¡g Ap¡_gpC_ N¡d rhi¡ iy„ b_¡ R>¡ s¡ S>Zphp¡.
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www.cyberswachhtakendra.gov.in  Ap h¡bkpCV$_u dygpL$ps gp¡.BÞV$f_¡V$ dpfp¡ rdÓ

9.9 N°plL$p¡_u akpdZu

9.8 AL$õdps_p¡ rhqX$Ap¡ Dspf_pf gp¡L$p¡

 Aphu OpsL$ A_¡ A_¥krN®L$ L©$rs L$fsu ìe[¼sAp¡ dp_rkL$ 
spZ l¡W$m lp¡e R>¡ A_¡ s¡d_u Aphu L©$rsAp¡ s¡ spZ_p¡ rhõap¡V$/
âL$V$uL$fZ lp¡e R>¡. h¥v$L$ ipõÓdp„ Aphu L©$rs_¡ dp_rkL$ fp¡N 
L$l¡hpdp„ Aph¡ R>¡. 

 k¡ëau L$pY$su ìe[¼s_¡ ̀ p¡sp_p rkhpe_p S>Ns_y„ cp_ fl¡sy„ 
_\u, Å¡Md S>Zpsy„ _\u. Ap rhL$pf_¡ k¡ëaukpCX$ L$l¡hpe R>¡. 
L$p¥Vy„$rbL$ tlkpQpf, ApÐdlÐep L$fsp„ `l¡gp AÞep¡_¡ k„v¡$i 
dp¡L$g_pf A_¡ ApÐdlÐep_u rhqX$Ap¡ [¼g` dp¡L$g_pfp `Z 
dp_rkL$ ×[óV$A¡ budpf lp¡e R>¡ A_¡ AÞep¡_u klp_yc|rs       
d¡mhhp dpV¡$ Aphp L©$Ðep¡ L$f¡ R>¡. 

kpebf Ny_p (Cyber crimes) 
t  dp¡bpCg ap¡_ `f b̧„L$ sfa\u kss k„v¡$i dm¡ R>¡ L¡$ `p¡sp_p¡ Ap^pf L$pX®$/`̧_

L$pX®$/¾¡$qX$V$ L$pX®$/X¡$rbV$ L$pX®$ ¾$dp„L$ s¡dS> ìe[¼sNs dprlsu L$p¡C `Z dp„N¡ sp¡ 

Ap`hu _l]. 

t  ATM dp„\u ¥̀kp L$pY$su hMs¡ A\hp Mfuv$u L$fhp dpV¡$ L$pX®$ hp`fsp lp¡ sp¡ 

PIN ¾$dp„L$ L$p¡C_¡ `Z v¡$Mpe _l] s¡_y„ Ýep_ fpMp¡. Aphu k|Q_p ip dpV¡$ 

Ap`hpdp„ Aph¡ R>¡ ? 

t  h¡bkpCV¹$k `f DÐL©$óV$ hõsy v¡$MpX$hu A_¡ lgL$u NyZhÑp ^fphsp hõsy   

A\hp bNX¡$gp D`L$fZp¡ dp¡L$gu_¡ N°plL$p¡_u akpdZu L$fhpdp„ Aph¡ R>¡. 

t  b̧„L$_p X¡$rbV$-¾¡$qX$V$ L$pX®$k_p r`_ ¾$dp„L$ hp`fu_¡ N°plL$p¡_p Mpspdp„\u ¥̀kp_p¡ 

ìehlpf L$fhpdp„ Aph¡ R>¡. 

t  ipk__u, k„õ\p_u A\hp L„$̀ _u_u BÞV$f_¡V$ `f_u dlÒh_u Np¡̀ _ue 

dprlsu Sy>v$u Sy>v$u k„NZL$ue âZpgu (âp¡N°¡çk) A\hp ey[¼sAp¡ hp`fu_¡ 

d¡mhhpdp„ Aph¡ R>¡ A_¡ s¡ dprlsu_p¡ vy$ê$̀ ep¡N \pe R>¡. Ap âL$pf_¡ Hacking 
of information L$l¡hpe R>¡.

t  Mp¡V$p a¡kbyL$ A¡L$p„DV$ Mp¡gu_¡ s¡dp„ `p¡sp_u Mp¡V$u dprlsu Ap`hu. s¡ 

dprlsu_p Ap^pf¡ eyhsuAp¡_¡ akphu_¡ s¡d_p¡ rh_ec„N L$fhp¡, Apr\®L$    

ip¡jZ L$fhp S>¡hp Ny_p ApS>L$pg hÝep R>¡.

t  buÅA¡ s¥epf L$f¡g g¡rMs kprlÐe, k„NZL$ue âZpgu (kp¡ãV$h¡Ak®), ap¡V$p¡, 

rhqX$Ap¡, k„Nus hN¡f¡ BÞV$f_¡V$ `f\u d¡mhu_¡ s¡_p¡ vy$ê$̀ ep¡N L$fhp¡ A\hp 

Ah¥̂  h¢QpZ L$fhy„ Ap Ny_p_¡ Qp¡fu/`pefku L$l¡hpe R>¡.

 A¡V$g¡ S> dp¡bpCg ap¡_, v|$fv$i®_ (V$u.hu.), BÞV$f_¡V$ S>¡hp âkpf dpÝedp¡_p¡ D`ep¡N kL$pfpÐdL$ A_¡ S>ê$qfeps 
S>¡V$gp¡ S> L$fp¡. L$gpL$p¡_p¡ kde bNpX$u_¡ Ap dpÝedp¡_p ifZ¡ S>ip¡ _l]. 
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t  Bg¡¼V²$p¡r_L$ dpÝed Üpfp bv$_pduL$pfL$ k„v¡$i `pW$hhp, A[ïgg rQÓp¡ âkpqfs L$fhp, np¡cS>_L$ rh^p_p¡ dp¡L$ghp 
S>¡hp¡ vy$ê$̀ ep¡N `Z \pe R>¡.

t  C-d¡g, a¡kbyL$, ìlp¸V$k¹ A¡` S>¡hp dpÝedp¡_¡ L$pfZ¡ rhQpf A_¡ dprlsu_u g¡su-v¡$su Ars TX$`u \pe R>¡, 
`Z s¡ S> kde¡ `p¡sp_p C-d¡g Ape.X$u.$,  ap¡_ _„bf A_¡ ìe[¼sNs dprlsu Ap`p¡Ap` âkfsu Åe R>¡, 
s¡ Ak„b„r^s ìe[¼s ky^u `lp¢Q¡ R>¡ A_¡ s¡dp„\u S> hZÅ¡Csp k„v¡$i Aphhp S>¡hp vy$ìe®hlpf_u iê$Aps     
\pe R>¡. s¡dp„\u L¡$V$gpL$ k„v¡$i BÞV$f_¡V$ hpefk_p dpÝed\u dp¡bpCg A_¡ k„NZL$ e„ÓZp bNpX$¡$ R>¡        
A\hp b„^ L$f¡ R>¡.

 D`f_u b^u OV$_p kpebf Ny_p_p Dv$plfZp¡ R>¡. Aphp Ny_p L$fhp A¡ `Z A¡L$ dp_rkL$ rhL©$rs R>¡. Ny_p_y„ 
`qfZpd cp¡Nìep `R>u dp_rkL$ v$bpZ_p¡ kpd_p¡ L$fhp¡ `X¡$ R>¡. `p¡guk e„ÓZpdp„ "kpebf Ny_p L$n' _pd_p¡ _hp¡ 
rhcpN iê$ L$fhp¡ `Xép¡ R>¡. Ðep„_p sÄop¡ (rhi¡jop¡) kpebf Ny_p_u rhNsp¡ c¡Nu L$fu_¡ BÞV$f_¡V$_u S> dv$v$\u Aphp 
Ny_pAp¡ DL¡$g¡ R>¡ A_¡ Apfp¡̀ u_¡ ip¡̂ ¡ R>¡. 

sZph ìehõ\p`_ (Stress management)

 kph®S>r_L$ DÛp_p¡dp„ khpf¡ c¡Np \C_¡ dp¡V¡$-
dp¡V¡$\u lksp _pNqfL$p¡ sd¡ Å¡ep R>¡ L¡$? spS>¡sfdp„ 
gp¡L$râe \e¡g Ap k„L$ë`_p_y„ _pd R>¡ "lpõe d„X$m' 
(Laughter club). dp¡V¡$dp¡V¡$\u A_¡ d_ Mp¡gu_¡ 
lku_¡ Ap dpZkp¡ `p¡sp_u spZ lmhu L$f¡ R>¡. 
 rdÓp¡, kfMu Jdf_p cpC-bl¡_p¡ A_¡ rinL$ 
A_¡ kp¥\u dlÒh |̀Z® hpgu, Ap b^p kp\¡ k„hpv$ 
kp^hp¡, _ÆL$_u ìe[¼s `pk¡ d_ dp¡L$my„ L$fhy„, d__p 
rhQpf gMhp Ap fus¡ Sy>v$p Sy>v$p âL$pf¡ "ìe¼s \hp\u' 
sZph Ap¡R>p¡ \hpdp„ dv$v$ \pe R>¡. 9.10  lpõe d„X$m

 hõsyAp¡_p¡ k„N°l L$fhp¡, R>peprQÓZ, ỳõsL$p¡_y„ hpQ_, `pL$L$mp, rië`L$mp, rQÓL$mp, f„Np¡mu, _©Ðe S>¡hp ip¡M 
L¡$mhhp\u h^pfp_p¡ kde kpfp L$pe®dp„ h`fpe R>¡. kL$pfpÐdL$ hpsp¡dp„ DÅ® A_¡ d_ hmhp\u _L$pfpÐdL$ OV$L$ Ap`p¡Ap` 
v|$f \C Åe R>¡. 

iy„ sd¡ ÅZp¡ R>p¡ ? 

 dprlsu s„Óop_ L$pev$p¡ 2000 ः (IT Act 2000) 17 Ap¡¼V$p¡bf, 2000\u Adgdp„ Apìep¡ A_¡ 2008dp„ 
s¡dp„ kŷ pfZp L$fhpdp„ Aphu. kpebf Ny_p¡ L$f_pf ìeqL$s_¡ 3 hj® L¡$v$ A\hp 5 gpM kŷ u_p v„$X$ S>¡V$gu L$W$p¡f rinp 
L$fhpdp„ Aph¡ R>¡. kpebf Ny_p ̀ f r_e„ÓZ d|L$hp dpV¡$ dlpfpóV²$ ipk_¡ v¡$idp„ ̀ l¡g L$fu A_¡ Ap bpbsdp„ õhs„Ó 
rhcpN r_dp®Z L$f_pf v¡$i_y„ `l¡gy„ fpÄe bÞey„ R>¡.

ipmpdp„ sd¡ k„Nus, ipfuqfL$ rinZ, rQÓL$mp_p r`qfeX$_u fpl ip dpV¡$ Sy>Ap¡ R>p¡? 

 Ap_„v$v$peL$ k„Nus iuMhy„, kp„cmhy„, Nusp¡ Nphp_¡ L$pfZ¡ Ap`Z_¡ Ap_„v$ dm¡ R>¡ A_¡ sZph v|$f \pe R>¡. 
k„Nusdp„ d_:[õ\rs bv$ghp_u spL$ps lp¡e R>¡. d¡v$p_u fds_y„ dlÒh Asyg_ue R>¡. fds_¡ L$pfZ¡ ipfuqfL$ ìepepd, 
riõs, buÅ kp\¡_u Ap„sfq¾$ep, k„Ocph_p h^hu, A¡L$gsp v|$f \C ìe[¼s kdpÅrcdyM \pe S>¡hp A_¡L$ apev$p         
\pe R>¡.

L$lp¡ Å¡CA¡ !
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 r_kN® A¡ dpZk_p¡ _ÆL$_p¡ rdÓ R>¡.      

bpNL$pd, `nu r_funZ, r_kN®_p kp[Þ_Ýedp„ 

kde `kpf L$fhp¡, A¡L$pv$ `pgsy âpZu `pmhy„ 

S>¡hp ip¡M_¡ L$pfZ¡ rhQpfkfZu kL$pfpÐdL$ \pe 

R>¡. ApÐdrhðpk h^¡ R>¡. Apk`pk OV$su        

OV$_pAp¡ rhi¡ kÅNsp (mindfulness) 

rhL$rks L$fhu, d_dp„ _L$pfpÐdL$ cph_p (v$p.s. 

bv$gp¡) lp¡e sp¡ _óV$ L$fhp_p¡ r_òe L$fhp¡ S>¡hp 

dp_rkL$ ìepepd hX¡$ `Z kpdprS>L$ Apfp¡Áe 

âpàs L$fu iL$pe R>¡.

Ýep_dp„ fpMp¡. 

9.11 kdy`v¡$i_

2. kgpd dy„bC apDÞX¡$i_, dy„bC :  T|`X$`Ë$udp„ fl¡sp rhÛp\}Ap¡_¡ rinZ, fds, L$mp, ìehkpe S>¡hu 
bpbsp¡dp„, knd L$fhp dpV¡$ Ap k„õ\p dy„bC_u A_¡L$ ipmpAp¡dp„ L$pe®¾$dp¡ ep¡S>¡ R>¡. rinZ, Apfp¡Áe A_¡ 
fl¡ZuL$fZu bpbs¡ r_Z®e gC_¡ rhÛp\}Ap¡_¡ ipmpdp„ iuMhp dpV¡$ knd b_ph¡ R>¡. Ap V²$õV¡$ A\pN 
âeÐ_p¡\u dlpfpóV²$_p L¡$V$gpL$ rS>ëgp sdpLy$ dy¼s L$ep® R>¡.  C.k. 2002\u kdpS>_¡ sdpLy$ dy¼s b_phhp dpV¡$ 
Ap k„õ\p il¡fu A_¡ N°pduZ cpN_u rhrh^ ipmp kp\¡ L$pe® L$f¡ R>¡. ipk__u dv$v$\u Ap L$pe®¾$d dy„bC_u 
Apif¡ 200 ipmpdp„ A_¡ dlpfpóV²$_u bpL$u_u 1400 ipmpdp„ Qgphhpdp„ Aph¡ R>¡. ipk_ `Ó A_ykpf v$f¡L$ 
ipmpdp„ sdpLy$ dy[¼s_u i`\ g¡hpdp„ Aphu R>¡.

 r_erds ìepepd, õ_pey_¡ dprgi L$fhu, õ`p S>¡hp 
D`pep¡ hX¡$ `Z sZph Ap¡R>p¡ \pe R>¡. ep¡N a¼s Apk_p¡ 
L¡$ âpZpepd |̀fsp¡ dep®qv$s _\u `Z s¡dp„ r_ed,         
k„syrgs A_¡ kp[ÒhL$ Aplpf, Ýep_^pfZp S>¡hp A_¡L$ 
OV$L$p¡_p¡ kdph¡i R>¡. v$uO® ðpkp¡ÃR¹>hpk, ep¡Nr_Öp, 
ep¡Npk_p¡\u ifuf_¡ apev$p¡ \pe R>¡. Ýep_^pfZp_¡ L$pfZ¡ 
õhcphdp„ kL$pfpÐdL$sp Aph¡ R>¡. rhÛp\}Ap¡_¡ 
AÝee_dp„ A¡L$pN°sp h^pfhp dpV¡$ Ýep_^pfZp M|b 
D`ep¡Nu \pe R>¡. kde_y„ ìehõ\p`_, `p¡sp_p L$pd_y„ 
r_ep¡S>_ A_¡ r_Z®e g¡hp_u ndsp S>¡hp NyZ ̀ p¡sp_pdp„ 
kcp_sp |̀h®L$ rhL$rks L$fhp A¡V$g¡ kpdprS>L$ ×[óV$A¡ 
ky×Y$, Apv$i® ìe[¼sÐh_y„ S>s_ A¡d L$lu iL$pe.

 spZ ìehõ\p`__p b^p dpN® Ap`Zp„ lp\dp„ S> R>¡, s¡ R>sp„ `Z AdyL$ L$pfZp¡\u s¡ kam \pe _l] sp¡ 
Dv$pku_sp (Depression), r_fpip (Frustration) S>¡hu h^y N„cuf kdõep Dv¹$ch¡ R>¡. Aphu ìe[¼sAp¡ dpV¡$ 
ep¡Áe h¥ÛL$ue kgpl, kdy`v¡$i_ (Counselling), dp_kp¡`Qpf S>¡hp D`pep¡ D`gå^ R>¡. s¡d S> A_¡L$ rb_
kfL$pfu k„NW$_p¡ (NGOs) dv$v$ê$` \pe R>¡. s¡dp„_p L¡$V$gpL$ rhi¡ dprlsu d¡mhuA¡.
1.  sdpLy$ rhfyÝ^ k„ey¼s Qmhm :  ÅNrsL$ Apfp¡Áe k„NW$_ (WHO), V$pV$p V²$õV$ S>¡hu 45 _pdp„qL$s k„õ\pAp¡ 

A¡ c¡Np \C_¡ Ap Qmhm iê$ L$fu R>¡. sdpLy$ k¡h_ `f r_e„ÓZ, sdpLy$ rhfyÝ^ L$pe® L$f_pfp gp¡L$p¡_¡ dpN®v$i®_ 
S>¡hp rhrh^ DØ¡ip¡\u Ap Qmhm Qpg¡ R>¡. 

kfL$pf_p âeÐ_/ep¡S>_p
 L$p¡C`Z Ópk_p¡ kpd_p¡ L$fsp bpmL$p¡ 
dpV¡$ `p¡guk, kdy`v¡$iL$_p ap¡_ _„bf 
hs®dp_`Óp¡dp„ ârkÝ^ L$fhpdp„ Aph¡ R>¡. 
R>p¡L$fpAp¡ s¡   _„bf `f ap¡_ L$fu_¡ `p¡sp_u 
kdõep S>Zphu iL¡$ R>¡, s¡d_¡ ep¡Áe dv$v$ 
L$fhpdp„ Aph¡ R>¡.  
 sdpfp il¡fdp„ kdỳ v¡$i_ (L$pDÞk¡g]N) 
L$f_pf kdỳ v¡$iL$ (L$pDÞkugf), rhÛp\}Ap¡_u 
dv$v$ L$f_pf rhrh^ k„õ\p_u dygpL$ps gC s¡ 
rhje_u h^pfp_u dprlsu d¡mhp¡.
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1. Mpgu S>Áepdp„ ep¡Áe iåv$ gMp¡. 
 A. lpõe d„X$m ....... v|$f L$fhp_p¡ A¡L$ D`pe R>¡. 
 Ap. dÛ`p_\u dy¿eÐh¡ ............ k„õ\p_¡ lpr_ 

\pe R>¡.
 B. kpebf Ny_p_¡ fp¡L$hp dpV¡$ ......... L$pev$p¡ R>¡. 
2.  DÑfp¡ Ap`p¡. 
 A. L$ep L$ep OV$L$p¡ kpdprS>L$ Apfp¡Áe r_^p®qfs 

L$f¡ R>¡?
 Ap. BÞV$f_¡V$, dp¡bpCg ap¡¡Þk_p kss k„`L®$dp„ 

fl¡hp\u ìe[¼sdp„ L$ep L$ep a¡fapf \pe R>¡?
 B. kpebf Ny_p_u OV$_p_¡ L$pfZ¡ kpdpÞe 

dpZk_¡ L$ep L$ep vy$ó`qfZpdp¡_p¡ kpd_p¡  
L$fhp¡ `X¡$ R>¡?

 C. buÅAp¡ kp\¡ kyk„hpqv$sp kp^hp_y„ dlÒh 
S>Zphp¡. 

3. _uQ¡_p iåv$L$p¡eX$p DL¡$gp¡. 
 A. v$pê$, sdpLy$S>Þe `v$p\p£_y„ kss k¡h_
 Ap. Ap A¡`_¡ L$pfZ¡ kpebf Ny_p \hp_u i¼esp 

R>¡.
 B. sZph _l]hs¹ L$fhp_p¡ A¡L$ D`pe
 C. sZph frls Æh_ Æhhp dpV¡$ AphíeL$
 D. ..... Apfp¡Áe `f rhrh^ OV$L$p¡_y„ `qfZpd     

\pe R>¡.
 E. MpÛ`v$p\® b_phhp_u L$mp.

5.  v$f¡L$_p ÓZ Dv$plfZp¡ gMp¡. 
 A. spZ Ap¡R>u L$fsp ip¡M.
 Ap. kpdprS>L$ Apfp¡Áe_¡ Å¡Mddp„ d|L$sp¡ fp¡N.
 B. c°dZÝhr_ (dp¡bpCg ap¡_)_p Arsh`fpi_¡ 

L$pfZ¡ Dv¹$chsu ipfuqfL$ dyíL¡$guAp¡.
 C. kpebf Ny_p_u L$npdp„ Aphsu L©$rs. 

6. sd¡ iy„ L$fip¡? ip dpV¡$——? 
 A. sdpfp¡ dp¡V$p cpN_p¡ kde BÞV$f_¡V$/dp¡bpCg 

N¡çk/ap¡_dp„ h`fpe R>¡.
 Ap. ̀ pX$p¡i_p R>p¡L$fp_¡ sdpLy$ Mphy„ Nd¡ R>¡.
 B. sdpfu bl¡_ kss A¡L$gu fl¡ R>¡, blz bp¡gsu 

_\u.
 C. Of_u ApSy>bpSy> Mpgu S>Áep R>¡, s¡_p¡        

kvy$`ep¡N L$fhp_p¡ R>¡.
 D. sdpfp rdÓ_¡ kss k¡ëau `pX$hp_p¡ ip¡M R>¡.
 E. bpfdudp„ cZsp sdpfp cpC_¡ Aæepk_p¡ 

M|b sZph R>¡.
7. Ofdp„ L$p¡C h©Ý^ ìe[¼s OZp„ qv$hk\u dp„v$p lp¡e sp¡ 

Of_p hpsphfZdp„ iy„ afL$ `X¡$ R>¡? s¡ hpsphfZ_¡ 
L¡$hu fus¡ kpfy„ L$fip¡?

D`¾$d :
  sd¡ flp¡ R>p¡ s¡ hõsudp„ kpdprS>L$ Apfp¡Áe 

r_ròs L$fsp L$ep L$ep OV$L$p¡ R>¡ s¡_u epv$u 
s¥epf L$fp¡. s¡dp„ AphíeL$ ky^pfZp L$fhp dpV¡$ 
L$ep âeÐ_ L$fhp Å¡CA¡ s¡ _½$u L$fp¡ A_¡ 
Adgdp„ d|L$p¡.

4. spZ Ap¡R>u L$fhp_p rhrh^ dpNp£ L$ep?

ìe k _p r^ _ sp
A

Ap

B

D

E

C

õhpÝepe
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10. Ap`rÑ ìehõ\p`_

Ø Ap`rÑ  Ø Ap`rÑ_p âL$pf  Ø Ap`rÑ_p `qfZpd
Ø Ap`rÑ_y„ õhê$` A_¡ ìep[às Ø Ap`rÑ ìehõ\p`_
Ø Ap`rÑ ìehõ\p`_ âpr^L$fZ k„fQ_p Ø âp\rdL$ D`Qpf A_¡ Ap`ps¹L$prg_ L©$rs 
Ø Arcê$` dlphfp¡

epv$ L$fp¡.

Ap`rÑ (Disaster) 
  `ep®hfZdp„ OZu hpf ce„L$f Å¡MdL$pfL$ OV$_p OV¡$ R>¡. s¡_¡ Ap`rÑ L$l¡hpe R>¡. _v$uAp¡dp„ Aphsp `|f, k|L$p¡ 
A_¡ cu_p¡ vy$L$pm, hphpTp¡X$p, ^fsuL„$`, ÄhpmpdyMu A¡ L¡$V$guL$ âdyM _¥krN®L$ Ap`rÑ R>¡. dp_h `f AQp_L$ 
Aph¡gp k„L$V$ R>¡. Ap OV$_p_¡ L$pfZ¡ `ep®hfZdp„ ApL$[õdL$ `qfhs®_ \pe R>¡ s¡dS> A¡hu rhÝh„kL$ OV$_pAp¡\u 
`ep®hfZ_¡ lpr_ `lp¢Q¡ R>¡. 
 `ep®hfZ_u kp^_ k„`rÑ_p¡ `p¡sp_p rhL$pk dpV¡$ D`ep¡N L$fhp\u `Z `ep®hfZ_¡ lpr_ `lp¢Q¡ R>¡. s¡dp„\u 
AQp_L$ A_¡ dp_h_¡ ÅZ \ep rkhpe L¡$V$guL$ Ap`rÑ Aphu `X¡$ R>¡. s¡_¡ dp_hr_rd®s Ap`rÑ L$l¡ R>¡. 
 k„ey¼s fpóV²$k„O Ap`rÑ_u ìep¿ep Ap dyS>b L$f¡ R>¡, ""Ap`rÑ A¡V$g¡ A¡hu OV$_p S>¡_p\u A¡L$v$d ApL$[õdL$ 
âQ„X$ Æhlpr_ A_¡ AÞe âL$pf_u lpr_ k„ch¡ R>¡.'' Apdp„_p ApL$[õdL$`Z¡ A_¡ âQ„X$ S>¡hp iåv$p¡ dlÒh_p R>¡. 
Ap`rÑ ApL$[õdL$ `Z¡ Aph¡ R>¡ s¡\u s¡_p¡ `l¡gp A„v$pS> L$pY$u iL$psp¡ _\u. dpV¡$ kphQ¡su gC iL$psu _\u. S>¡ õ\m¡ 
Ap`rÑ Aph¡ R>¡, s¡ `qfkfdp„_u dpgdÑp_y„ âQ„X$ _yL$ip_ \pe R>¡. ^_ A_¡ âpZlpr_ S>¡hu OV$_p_y„ kdpS> `f 
v$uO®L$prg_ `qfZpd \pe R>¡. Ap `qfZpd Apr\®L$, kpdprS>L$, kp„õL©$rsL$, fpS>L$ue, L$pev$p A_¡ âipk_ S>¡hp v$f¡L$ 
n¡Ódp„ \pe R>¡. S>¡ õ\m¡ Ap`rÑ Aph¡ R>¡ s¡ cpN_y„ S>_Æh_ Mp¡fhpC Åe R>¡. Ap`v$N°õsp¡_u S>¥rhL$, Apr\®L$ s¡d 
S> AÞe âL$pf_u lpr_ \pe R>¡.
 `pR>gp ^p¡fZdp„ Ap`Z¡ rhrh^ âL$pf_u Ap`rÑ rhi¡ A_¡ D`peep¡S>_p rhi¡ dprlsu d¡mhu R>¡. L$p¡C`Z b¡ 
Ap`rÑ kfMu lp¡su _\u. v$f¡L$ Ap`rÑ_u kdephr^ A¡L$ kfMu lp¡su _\u. L¡$V$guL$ Ap`rÑ Aë`L$pm sp¡ L¡$V$guL$ 
v$uO®L$pm fl¡ R>¡. âÐe¡L$ Ap`rÑ Aphhp `pR>m_p L$pfZp¡ `Z Sy>v$p„ Sy>v$p„ lp¡e R>¡. Ap`rÑ_y„ `ep®hfZ_p Qp¡½$k L$ep 
OV$L$ `f h^y `qfZpd \pe R>¡ s¡ Ap`rÑ_p õhê$` `f\u Ýep_dp„ Aph¡ R>¡. 

1. Ap`rÑ A¡V$g¡ iy„?
2. sdpfp `qfkfdp„ Aph¡gu L$C Ap`rÑ sd¡ A_ychu R>¡?
3. s¡ Ap`rÑ_y„ õ\pr_L$ A_¡ ApSy>bpSy>_u `qf[õ\rs `f iy„ `qfZpd \pe R>¡?

 Ap`rÑ_p b¡ âdyM âL$pf L$ep R>¡?

 `pR>gp ^p¡fZdp„ Ap`Z¡ rhrh^ âL$pf_u Ap`rÑ_p `qfZpd A_¡ Ap`rÑ kde¡ fpMhp_u kph^p_u rhi¡ 
dprlsu d¡mhu S> R>¡. Ap`rÑ_y„ Ap âdpZ¡ `Z hN}L$fZ L$fu iL$pe. S>¡d L¡$ âgeL$pfu Ap`rÑ, v$p.s. Ap¡qfkp_y„ 
hphpTp¡Xy$, NyS>fpsdp„_p¡ âgeL$pfu ^fsuL„$` s¡d S> gpsyf_p¡ c|L„$` A_¡ Ap„^°_p qL$_pf¡ kss v$f hj£ Aphsp 
hphpTp¡X$p, S>¡_p L$pfZ¡ s¡ cpNdp„ lplpL$pf dQu Nep¡. dp¡V$p âdpZdp„ Å_dpg_u lpr_ \C. s¡d R>sp„ `Z 
L¡$V$gpL$ kde bpv$ S>_Æh_ kpdpÞe b_u Ney„. v|$fNpdu `qfZpd L$f_pf Ap`rÑ A¡V$g¡ L¡$ OV$_p bpv$ `Z s¡_p 
vy$ó`qfZpd N„cuf lp¡e R>¡ A\hp s¡ kde_u kp\¡ s¡_u N„cufspdp„ h©[Ý^ \pe R>¡. v$p.s. vy$L$pm, `pL$_u rbdpfu, 
L$d®QpfuAp¡_u lX$spg, kdyÖ_y„ h^sy„ õsf, h^sy„ S>sy„ fZ hN¡f¡.

L$lp¡ Å¡CA¡ !
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QQp® L$fp¡.
 _uQ¡_p R>peprQÓp¡_y„ r_funZ L$fp¡. Ap`rÑN°õs õ\mp¡_p¡ sd_¡ `qfQe R>¡ L¡$? Ap 
Ap`rÑ_¡ L$pfZ¡ S>_Æh_ `f \e¡gp `qfZpd rhi¡ QQp® L$fp¡. Ap Ap`rÑ L¡$hu fus¡ V$pmu 
iL$pC lp¡s? Ap`rÑ\u L¡$hu fus¡ bQu iL$pey„ lp¡s? hN®dp„ sdpfp rdÓp¡ kp\¡ QQp® L$fp¡.

BÞV$f_¡V$ dpfp¡ rdÓ

 Ap`rÑ_p k„v$c®dp„ 
rhrh^ rhqX$Ap¡ ip¡^p¡. s¡d_y„ 
`ep®hfZ `f \sy„ `qfZpd 
A_¡ s¡ dpV¡$_u D`peep¡S>_p 
rhi¡ hN®dp„ QQp® L$fp¡. 

10.1 L¡$V$guL$ Ap`rÑ (kp¥S>Þe : gp¡L$ds gpeb°¡fu, Ap¥f„Npbpv$)

epv$ L$fp¡.

Ap`rÑ_p âL$pf

c|cp¥rsL$          S>¥rhL$    dp_hr_rd®s
(Geophysical)                (Biological)             (Man Made)

c|ipõÓue A_¡ 
c|Nc}e

v$ps. c|L„$`, 
ÄhpmpdyMu, 
Ðky_pdu,  
c|ânp¡c
c|â`ps, 
c|rd`ps, 
âõsfc„N, 
rhv$pfZ, 
npfuL$fZ, 
S>mâge

h_õ`rsS>Þe
v$p.s. S>„Ng, 
v$php_m, 
awNS>Þefp¡N, 
âkpfZ 
([ågõV$f), 
Opk_p¡ a¡gphp¡ 
(S>m`Z}, 
NpS>f-Opk)

A_pL$g_ue 
v$p.s. T¡fu 
hpey_y„ Nmsf, 
AÏ`funZ, 
Ar_ep¡rS>s 
q¾$ep, 
AL$õdps

l¡sy`|h®L$

v$p.s. eyÝ^, 
ApN, 
bp¡çbõap¡V$, 
bm`|h®L$ 
õ\mp„sf, 
Aps„L$hpv$, 
bmpÐL$pf, 
bpmdS|>fu

âpZuS>Þe

v$p.s. k„kN®S>Þe 
rhjpÏ, ÆhpÏ 
(L$p¸g¡fp, L$dmp¡, 
dg¡qfep, àg¡N, 
fp¡NS>„sy), qL$V$L$, T¡fu 
âpZuAp¡_p v„$i, suX$_p¡ 
lzdgp¡, tlkL$ `iy_p¡ 
lzdgp¡

lhpdp_ipõÓue, 
hpsphfZue, 
MNp¡mipõÓue

v$p.s. DóZ A_¡ 
ius `h_p¡, bfa_y„ 
hphpTp¡Xy„$, rldh©[óV$, 
Q¾$ue hphpTp¡Xy„$, 
vy$L$pm, dlp`|f, 
DëL$p`ps, k|e®`f_p 
X$pO A_¡ k„¿epdp„ 
a¡fapf hN¡f¡ 

1. `|f_p rhÝh„kL$ `qfZpd L$ep?
2. k|L$p¡ vy$L$pm `X$hp_y„ iy„ `qfZpd \pe R>¡?
3. ^fsuL„$`_p rhÝh„kL$ `qfZpd L$ep?
4. v$php_m A¡V$g¡? s¡_y„ `ep®hfZ `f iy„ `qfZpd \pe R>¡?

 Ap`rÑ_p rhrh^ 
dp`v„$X$p¡_p Ap^pf¡ L¡$hu fus¡ 
hN}L$fZ L$fu iL$pi¡? 

L$lp¡ Å¡CA¡ !
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 v¡$i_u A\®ìehõ\p `f Ap`rÑ_y„ `qfZpd Qp¡½$k \pe R>¡. `Z s¡ Ap`rÑ A_¡ A\®ìehõ\p_¡ kp`¡n lp¡e 
R>¡. A¡V$g¡ L¡$ b„v$f _óV$ \pe sp¡, s¡_u `y_bp¯^Zu `f OZp¡ MQ® \hp\u A\®ìehõ\p `f v|$fNpdu `qfZpd \pe R>¡. 
Ap`rÑ_y„ kpdprS>L$ _¡s©Ðh `f `qfZpd A¡V$g¡ A¡L$pv$ Ap`rÑdp„ õ\pr_L$ _¡s©Ðh âcphu _ lp¡e sp¡ Ðep„_p _pNqfL$ 
qv$iplu_ b_¡ R>¡. s¡_y„ `qfZpd s¡d_p L$pep£dp„ klcpN `f \pe R>¡. Ap`rÑL$pmdp„ âipkL$ue dyíL¡$guAp¡ Dv¹$ch¡ 
R>¡. õ\pr_L$ õhfpÄe k„õ\p_¡ Ap`rÑ_u Akf \sp s¡_p A_yk„^p_¡ AÞe rhcpNp¡ `Z Ap`rÑ_p¡ kndsp\u 
kpd_p¡ L$fu iL$sp _\u. k„b„r^s b^p rhcpNp¡ `f Ap Ap`rÑ_u Akf \pe R>¡ A_¡ Ðep„_u b^u ìehõ\p         
Mp¡fhpC Åe R>¡. 

Ap`rÑ_y„ `qfZpd (Effects of disaster)
 D`f_p âñp¡_p Ap^pf¡ Ap`Z¡ N„cuf `qfZpd rhi¡ dprlsu d¡mhu R>¡. `|fdp„ fplv$pfu `|g hlu S>hp¡, _v$u 
qL$_pfpdp„ Npdp¡dp„ `pZu cfphy„, AÞ__u s„Nu r_dp®Z \hu S>¡hu kdõep r_dp®Z \pe R>¡, sp¡ ^fsuL„$`dp„ Ofp¡_y„ 
s|V$hy„, S>du_dp„ rsfpX$ `X$hu S>¡hp `qfZpd Å¡hp dm¡ R>¡. v$php_m, vy$L$pm S>¡hu Ap`rÑ `Z `ep®hfZ `f N„cuf 
`qfZpd L$f¡ R>¡. `f„sy Ap Ap`rÑ Qp¡½$k L¡$hp õhê$`_u lp¡e R>¡? s¡_p Aphhp `l¡gp r_kN®dp„ L¡$V$gpL$ a¡fapf S>ZpC 
Aph¡ R>¡ L¡$? Ap`rÑ Apìep `R>u s¡_y„ `qfZpd L¡$V$gp¡ kde V$L¡$ R>¡? L¡$hu fus¡? Ap b^p_p¡ rhQpf L$fhp¡ S>ê$fu R>¡. 
s¡_p\u Ap`Z_¡ Ap`rÑ_p õhê$`_u A_¡ ìep[às_u L$ë`_p Aph¡ R>¡.

rhQpf L$fp¡.
A¡hu L$ë`_p L$fp¡ L¡$, ipmpdp„ A\hp d¡v$p_ `f fdsu hMs¡ AL$õdps S>¡hu 
Ap`rÑ Aph¡, sp¡ s¡_y„ sdpfp `f A_¡ ApSy>bpSy>_p hpsphfZ `f iy„ `qfZpd 
\i¡? 

L$p¡óV$L$ s¥epf L$fp¡.
 Ap`rÑ Apìep bpv$ rhrh^ âL$pf_u kdõep r_dp®Z \pe R>¡. _uQ¡_p 
k„L$ë`_p rQÓdp„ L¡$V$gpL$ `qfZpd Ap`hpdp„ Apìep R>¡. s¡_y„ hp„Q_ L$fu AÞe 
`qfZpdp¡ rhi¡_u dprlsu Mpgu Qp¡fkdp„ gMp¡.

Cdpfsp¡_¡ _yL$ip_ \hy„ A\hp k„`|Z®`Z¡ S>du_v$p¡õs 
\C S>hy„, `pZu_p öp¡s Ap¡R>p \hp, `pZu v|$rjs \hy„, 
M|ëgpdp„ fl¡gp dpZk A\hp âpZuAp¡_p ifuf kX$u_¡ 
hpsphfZ vy$N¯^ey¼s A_¡ âvy$rjs \pe R>¡.

S>Mdu \hy„, cphr_L$/    
dp_rkL$ spZ r_dp®Z \hu, 
fp¡N a¡gphp¡, Ap`v¹$N°õsp¡_p 
d©Ðey \hp hN¡f¡. 

`ep®hfZ
ue

h¥ÛL$ueApr\®L$

âi
pk

L$u
e 

A
_¡ 

ìe
hõ

\p
`L

$ue

Ap`rÑ

L$pdL$pS> `f Akf \hu, hpl_ ìehlpf ìehõ\p 
Mp¡fhphu A_¡ k„â¡i_ ìehõ\p Mp¡fhphu, kyrh^p 
A`|fsu `X$hu hN¡f¡. 

dp¡V$p âdpZdp„ AQp_L$ ^_ MQ®     
\hy„, rhL$pk_p AÞe OV$L$p¡ dpV¡$ 
^__u M¢Q r_dp®Z \hu, DÐ`pv$_ 
OV$hy„ hN¡f¡.
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dNS> Qgphp¡. D`f_u dprlsu_p Ap^pf¡  "f¡ëh¡ AL$õdps'_p rhrh^ `qfZpd õ`óV$ L$fp¡.
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Ap`rÑ_y„ õhê$` A_¡ ìep[às (Nature and scope of disaster) 
 Ap`rÑ_u ìep[às_p¡ rhQpf L$fsp L¡$V$guL$ dlÒh_u bpbsp¡ Ýep_dp„ g¡hu `X$i¡ S>¡ _uQ¡ âdpZ¡ R>¡. 

rhQpf L$fp¡.

 Ap R> cpN_p k„v$c£ dlp`|f_y„ õhê$` 
A_¡ ìep[às õ`óV$ L$fp¡.

1. Ap`rÑ `l¡gp_p¡ kde (Pre-disaster phase)
2. k„L¡$s kde (Warning phase)
3. L$V$p¡L$V$u_p¡ kde (Emergency phase)
4. `y_h®k__p¡ kde (Rehabilitation phase)
5. ârsip¡^__p¡ kde (Recovery Phase)
6. `y_r_®dp®Z_p¡ kde (Reconstruction phase)

 ApS> ky^udp„ `©ÕhuA¡ A_¡L$ _¥krN®L$ ApOps kl_ L$ep® R>¡. s¡_y„ hZ®_ kp„cmu_¡ dp_hu_y„ d_ kyÞ_ \C Åe 

R>¡. Apdp„_p OZp„ Mfp ApOps A\hp s¡ ApOps_¡ L$pfZ¡ \e¡gu Ac|s`|h® `qf[õ\rs dp¡V¡$ cpN¡ A¡riep M„X$ A_¡ 

âip„s dlpkpNf_p `qfkfdp„ \C R>¡. Aphp ApOpsp¡_¡ L$pfZ¡ `©Õhu_y„ s¡dS> kÆhp¡_y„ _yL$ip_ \ey„ R>¡.

 Apd Å¡hp S>CA¡ sp¡, L¡$V$gpL$ hjp£ S|>_p âñp¡A¡ lh¡ DN° ê$` ^pfZ L$fhp_u iê$Aps L$fu R>¡. S>¡d L¡$ h^su 

gp¡L$k„¿ep, s¡d_u h^su S>ê$qfepsp¡, s¡_p\u r_dp®Z \su kdõep_y„ õhê$` lh¡ Ars DN° \ey„ R>¡. S>¡\u buÅ 

rhðeyÝ^ bpv$ Aphu Ap`rÑ h^y h^su flu R>¡. kpdprS>L$ rhjdsp, Apr\®L$ rhjdsp, hp„riL$ A_¡ ̂ prd®L$ rhL©$rs/

Ly$qV$gsp/AâpdprZL$sp S>¡hp A_¡L$ L$pfZp¡\u v¡$idp„ Aip„rs_y„ hpsphfZ r_dp®Z \pe R>¡. Aps„L$hpv$, A`lfZ, 

kdpS>dp„ k„Oj® S>¡hu bpbsp¡ lh¡ fp¡S>_u \C NC R>¡.

 rhL$rks v¡$ip¡dp„ L¡$V$gpL$ OpsL$ fkpeZp¡ b_phhp A\hp hp`fhp_u d_pC R>¡. `f„sy ArhL$rks A\hp 

rhL$pkiug v¡$ip¡dp„ s¡ S> T¡fu A\hp dp_h_p úpk dpV¡$ L$pfZc|s b_u iL¡$ A¡hp fkpeZp¡_y„ DÐ`pv$_ L$fhpdp„ Aph¡ 

R>¡.

 Ap`rÑ_y„ õhê$` A_¡ ìep[às_p¡ KX$pZ\u rhQpf L$fsp kpdpÞe _pNqfL$p¡_u ×[óV$A¡ Ap`rÑ_p ÓZ S> cpN 
k„h¡v$_iug lp¡e R>¡.

1. L$V$p¡L$V$u_u Ahõ\p : Ap Ahõ\p_u rhrióV$sp A¡ R>¡ L¡$ Ap S> L$pmdp„ TX$`\u âh©rÑ L$fu_¡ h^ydp„ h^y gp¡L$p¡_p 

âpZ bQphu iL$pe R>¡. S>¡dp„ ip¡^ A_¡ bQph L$pe®, h¥ÛL$ue dv$v$, â\dp¡`Qpf, k„`L®$ A_¡ k„v¡$i ìehlpf 

ìehõ\p `|h®hs¹ L$fhp, Å¡Mdu õ\mp¡_p rhcpNdp„\u _pNqfL$p¡_y„ õ\mp„sf L$fhy„ S>¡hu A_¡L$ L©$rs A`¡rns 

lp¡e R>¡. Ap S> L$pmdp„ Ap`rÑ_p¡ A„v$pS> L$pY$u iL$pe R>¡.

2. k„¾$dZphõ\p : Ap Ahõ\pdp„ Ap`rÑ Ap¡kep® `R>u Ap`rÑ r_hpfZ A\hp `y_h®k__y„ L$pd Qpgy L$fhpdp„ 

Aph¡ R>¡. S>¡d L¡$ Y$Ngp Mk¡X$hp, `pZu_p _m W$uL$W$pL$ L$fhp, fõsp_y„ kdpfL$pd hN¡f¡. S>¡\u S>_Æh_ `|h®hs¹ 

\hp dpV¡$ dv$v$ dm¡. Ap`v¹$N°õsp¡_y„ `y_h®k_ L$pe® Ap ep¡S>_p_p dlÒh_p A„N R>¡. kpdpÞe fus¡ Sy>v$u Sy>v$u 

k„õ\pAp¡ Aphp _pNqfL$p¡_¡ fp¡L$X$ A\hp AÞe dv$v$ L$fu iL¡$ R>¡. s¡d_¡ L$pedu DÛp¡N^„^p A\hp AÞe 

rdgL$s_p kp^_p¡ D`gå^ L$fphu Ap`hp\u s¡d_¡ gpN¡g dp_rkL$ ApOps v|$f \hpdp„ Ap¡R>pdp„ Ap¡R>p¡ kde 

gpN¡ R>¡ A_¡ Mfp A\®dp„ s¡d_y„ `y_h®k_ \C iL¡$ R>¡.

3. `y_r_®dp®Z Ahõ\p : Ap Ahõ\p AÐe„s N|„QhZ cf¡gu R>¡. L$pfZ L¡$ s¡_u iê$Aps k„¾$dZ Ahõ\pdp„ \pe 

R>¡. Ap L$pmdp„ Cdpfs_u `y_bp¯^Zu, fõsp, `pZu `|fhW$p¡ ìehõ\p `|h®hs¹ L$fhu S>¡hp L$pep£ L$fhpdp„ Aph¡ 

R>¡. M¡su ìehkpe `|h®hs iê$ \pe R>¡. `y_bp¯^Zu_y„ L$pd `|Z® \hpdp„ gp„bp¡ kde gpN¡ R>¡.



113

iy„ sd¡ ÅZp¡ R>p¡ ? 

 C.k. 2014 dp„ dpmuZ, sp. Ap„b¡Nph, rS>ëgp¡-`yZ¡dp„ âQ„X$ c|õMg_ \ey„ A_¡ c¡MX$p¡ ^ku `X$u. 

Ap Ap`rÑ `R>u `y_r_®dp®Z L$fpe¡g ipmp_u Cdpfs _uQ¡_p R>peprQÓdp„ v$ip®hu R>¡.

 AÏcÌ$u\u dp_h_¡ Aphy„ S> buSy>„ Å¡Md R>¡. v$p.s.  friepdp„ Q¡_p£rbg AÏcÌ$udp„ rhõap¡V$ \sp qL$fZp¡ÐkN®_y„ 

Nmsf \ey„. s¡_p vy$ó`qfZpd ApS>¡ `Z s¡ cpNdp„ S>Zpe R>¡. Ap AÏcÌ$u_p¡ D`ep¡N a¼s huS>r_dp®Z dpV¡$ 

L$fhpdp„ Aphsp¡. ApS>¡ A_¡L$ v¡$i AÏi[¼s k„`Þ_ bÞep R>¡. s¡\u S> b¡v$fL$pfu_¡ L$pfZ¡ qL$fZp¡ÐkN®_y„ Å¡Md h^hp 

gpÁey„ R>¡. s¡\u S> Ap`ÐL$prg_ ìehõ\p`__y„ dlÒh v$f¡L$ fpóV²$p¡_u `°\d S>ê$qfeps b_u R>¡. Ap S>ê$qfeps S>¡V$gu 

kfL$pf_¡ R>¡, s¡V$gu S> A\hp s¡_p L$fsp„ `Z h^y v¡$i_p _pNqfL$p¡_¡ R>¡. L$pfZ L¡$ L$p¡C `Z Ap`rÑdp„ _pNqfL$p¡_¡ S> 

h^y Akf \pe R>¡. dpV¡$ Ap`rÑ ìehõ\p`_dp„ _pNqfL$p¡_p¡ âÐen klcpN AphíeL$ R>¡. s¡dS> Aphu ep¡S>_pdp„ 

õ\m, L$pm, Ap`rÑ A_ykpf a¡fapf L$fhp¡ Qp¡½$k AphíeL$ R>¡. A¡L„$v$f¡ Ap`rÑ L$p¡C`Z lp¡e s¡_¡ dps L$fhu AphíeL$ 

lp¡e R>¡. s¡dp„\u S> Ap`rÑ ìehõ\p`__u k„L$ë`_p r_dp®Z \C R>¡.

Ap`rÑ ìehõ\p`_ (Disaster management) 
 Ap`rÑ _p_u lp¡e L¡$ dp¡V$u, Aë`L$prg_ lp¡e L¡$ 

v$uO®L$prg_, s¡_¡ dps L$fhu dlÒh_y„ R>¡. s¡ dpV¡$ Ap`rÑ 

ìehõ\p`_ âcphu A_¡ `qfZpdL$pfL$ lp¡hy„ S>ê$fu R>¡. 

gp¡L$ klcpN A_¡ Ap`rÑ ìehõ\p`__p¡ M|b _ÆL$_p¡ 

k„b„^ R>¡. Ap`rÑ V$pmhu, Ap`rÑ_p¡ kpd_p¡ L$fhp_u 

ep¡S>_p s¥epf L$fhu A_¡ s¡ dpV¡$ ndsp âpàs L$fhu 

A¡V$g¡ Ap`rÑ ìehõ\p`_.

 Ap`rÑ A¡L$ S>gv$ âq¾$ep A¡V$g¡ L¡$ AL$õdps lp¡e 

R>¡. Aphu Ap`rÑ kde¡ Ap`Z¡ iy„ L$fhy„? `p¡sp_u 

dpgdÑp_y„, âpZuAp¡_y„ k„fnZ L¡$hu fus¡ L$fhy„?

 Ap`rÑ ìehõ\p`_dp„ Ap`rÑ Apìep bpv$ kp¥ 

â\d sp¡ \_pfy„ _yL$ip_ Ap¡R>pdp„ Ap¡Ry>„ \pe s¡ dpV¡$ 

âeÐ_ L$fhp S>ê$fu R>¡. Ap`rÑ r_ep¡rS>s lp¡su _\u 

`f„sy ep¡S>_pbÝ^ âeÐ_p¡ hX¡$ s¡_y„ r_hpfZ \C iL¡$ R>¡.

Ap`rÑ ìehõ\p`__p DØ¡ip¡

1. Ap`rÑL$pmdp„ Å_ lpr_ Ap¡R>u L$fu, 

gp¡L$p¡_p¡ bQph L$fhp¡.

2. Ap`v¹$N°õsp¡_¡ Æh_phíeL$ hõsyAp¡_p¡ 

`|fhW$p¡ ep¡Áe `Ý^rs\u `|fp¡ `pX$u Ap`rÑ_u 

suh°sp A_¡ Ap`rÑ `R>u_y„ vy$:M v|$f L$fhy„.

3. Ap`rÑN°õs dp_hp¡_y„ Æh_ afu kfm     

b_phu s¡ âv¡$i_y„ dp_h Æh_ `|h®hs¹ L$fhy„.

4. Ap`rÑN°õsp¡_y„ `y_h®k_ ep¡Áe `Ý^rs\u 

L$fhy„.

5. Ap`rÑ dpV¡$_p k„fnZpÐdL$ D`pe ep¡Æ_¡ 

crhóeL$pmdp„ Aphu Ap`rÑ Dcu _ \pe 

A\hp \pe sp¡ s¡_u suh°sp Ap¡R>u \pe s¡_u 

L$pmÆ fpMhu.
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 Ap`rÑ ìehõ\p`_ A¡V$g¡ h¥opr_L$, kQp¡V$ r_funZ hX¡$ A_¡ dprlsu_p `©\½$fZ hX¡$ Ap`rÑ_p¡ kpd_p¡ 

L$fhp_u ndsp d¡mhhu A_¡ s¡dp„ kde¡ kde¡ h©[Ý^ L$fhu. S>¡d L¡$, Ap`rÑ ârsb„^pÐdL$ ep¡S>_p, r_hpfZ A_¡ 

`y_h®k_ A_¡ `y_r_®dp®Z S>¡hp OV$L$p¡_p¡ rhQpf L$fu_¡ s¡_u L©$rs ê$`f¡Mp s¥epf L$fhu A_¡ Ap b^u bpbsp¡_p¡ ep¡Áe 

Adg L$fhp¡ A¡V$g¡ S> ìehõ\p`_ L$fhy„.

Ap`s¹L$prg_ r_ep¡S>_ 
Q¾$_p âdyM OV$L$p¡

`|h®s¥epfu : A¡L$pv$ Ap`rÑ 
Aphsp s¡_y„ `qfZpd Ap¡R>pdp„ 
Ap¡Ry>„ \pe s¡ qv$ipdp„ r_ep¡S>_ 
L$fhpdp„ Aph¡ R>¡.

rhdp¡Q_ : gp¡L$p¡ `f A_¡ v¡$i `f 
Ap`rÑ_y„ Ap¡R>pdp„ Ap¡Ry>„ 
`qfZpd L¡$hu fus¡ \pe s¡_p¡ 
rhQpf L$fhpdp„ Aph¡ R>¡.

kÄS>sp : kpdpÞe _pNqfL$p¡ 
A_¡ kfL$pf_p¡ ârskpv$ dm¡ 
A¡hu ep¡S>_p s¥epf L$fhpdp„ 
Aph¡ R>¡.

Ap`rÑ_p¡ ApOps : 
Ap OV$L$ Ap`rÑ 
ìehõ\p`__y„ A_¡ 
Ap`rÑ_u Sy>v$u Sy>v$u 
suh°sp_u kp`¡nsp_y„ 
kh£nZ L$f¡ R>¡.

ârskpv$ : ApOps_¡ 
sfs S> ârskpv$ 
Ap`hp_p¡ lp¡e R>¡. Ap 
OV$L$ Ap Q¾$dp„ Ap`rÑ 
Dv¹$cìep `R>u Aph¡ R>¡. 

|̀h®hssp : ApOps ̀ R>u Äepf¡ S>_Æh_ Äepf¡ 
Aõsìeõs \C Åe R>¡ Ðepf¡ Npd A\hp   
il¡f_y„ k„̀ |Z® `Z¡ ỳ_h®k_ L$fhp dpV¡$ S>¡V$gp¡ 
kde gpN¡ R>¡. s¡_¡ S> |̀h®hssp L$l¡hpe R>¡.

ỳ_~$Ð\p`_ : Ap`ps¹L$prg_ D`peep¡S>_p A_¡ 
fpóV²$ue âNrs hÃQ¡_u dlÒh_u L$X$u A¡V$g¡ 

ỳ_~$Ð\p`_. fpóV²$_p rls dpV¡$ A_¡ ỳ_h®k_ 
dpV¡$ ỳ_~$Ð\p`__p¡ D`ep¡N \pe R>¡. 

r_funZ L$fp¡.
 _uQ¡_p Ap`s¹L$prg_ r_ep¡S>_ Q¾$_y„ r_funZ L$fu_¡ ^fsuL„$`_p k„v$c®dp„ âÐe¡L$ 

OV$L$_y„ õ`óV$uL$fZ gMp¡.

Ap`rÑ `R>u L$fhpdp„ Aphsy„ ìehõ\p`_
(Post Disaster Management)
1. Ap`rÑ `R>u Ap`v¹$N°õsp¡_¡ âp\rdL$ õhê$`_u 

b^u dv$v$ L$fhu. âp\rdL$ S>ê$qfepsp¡_u `|rs® 
L$fhu.

2. bQu Ne¡gp õ\pr_L$ fl¡hpkuAp¡ Üpfp S> dv$v$ 
`|fu `pX$hp_¡ âp^pÞesp Ap`hu.

3. Ap`rÑ bpv$ rbgLy$g kde _ Nydphsp A¡L$ 
r_e„ÓZ L$n s¥epf L$fhp¡. v$f¡L$ âL$pf_u Ap`rÑ 
dpV¡$ Sy>v$p Sy>v$p âL$pf_p r_e„ÓZ L¡$ÞÖp¡ Dcp L$fhp 
`X¡$ R>¡.

4. r_e„ÓZ L¡$ÞÖ Üpfp dmsu dv$v$_y„ hN}L$fZ L$fhy„, 
s¡ dv$v$ S>ê$qfeps hpmp gp¡L$p¡ ky^u `lp¢QpX$hp_u 
ìehõ\p L$fu_¡ dv$v$ L$pep£_y„ kss kh£nZ L$fhy„.

5. Ap`rÑ r_hpfZ dpV¡$ Qp¡huk L$gpL$ L$pe®nd 
A_¡ L$pe®fs fl¡hy„.

Ap`rÑ`|h® ìehõ\p`_
(Pre Disaster Management)
L$p¡C`Z âL$pf_u Ap`v$p_p¡ kpd_p¡ L$fhp dpV¡$, k„`|Z® 
`Z¡ s¥epf fl¡hp_u `|h®s¥epfu L$fhu. s¡ dpV¡$ â\d ...
A. Ap`rÑN°õs A\hp Ap`rÑ âh©Ñ c|cpNp¡_u 

Ap¡mM L$fhu. 
Ap. Predictive Intensity Maps Üpfp Ap`rÑ_u 

suh°sp A_¡ Hazard Maps Üpfp Ap`rÑ_p 
k„crhs õ\mp¡_u dprlsu d¡mhhu.

B. Ap`rÑ ìehõ\p`_ dpV¡$ rhrióV$ `Ý^rs_y„ 
ârinZ g¡hy„.

C. kpdpÞe dpZkp¡_¡ `Z Ap`rÑ ìehõ\p`_ 
A_¡ r_hpfZ_u ÅZL$pfu Ap`hu. s¡ dpV¡$ 
kh®õsfue ârinZ, âkpf ìehõ\p A_¡ 
dprlsu öp¡s D`gå^ L$fu Ap`hp A_¡ buÅ_¡ 
dprlsu Ap`hu. 
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 _¥krN®L$ Ap`rÑ V$pmhu Ai¼e lp¡e sp¡ `Z s¡_¡ L$pfZ¡ \sy„ 
_yL$kp_ A_¡ s¡_y„ âdpZ Ap¡Ry>„ L$fu iL$pe R>¡. `f„sy dp_hr_rd®s 
Ap`rÑ V$pmhu i¼e R>¡. L$p¡B`Z âL$pf_u Ap`rÑ_p kdedp„ 
A¡L$buÅ_u dv$v$ A_¡ klL$pe® L$fhy„ A¡ Ap`Zp„ kp¥_u _¥rsL$ 
S>hpbv$pfu R>¡. 

Ýep_dp„ fpMp¡. 

Ap`rÑ ìehõ\p`_ âpr^L$fZ k„fQ_p
 Ap`rÑìehõ\p`_ k„v$c£ kfL$pfu õsf¡ âpr^L$fZ_u fQ_p L$fhpdp„ Aphu R>¡. fpóV²$ue õsf\u Npd ky^u 
Ap`rÑ ìehõ\p`_ A„sN®s r_e„ÓZ A_¡ r_hpfZ_y„ L$pe® L¡$hu fus¡ \pe R>¡ s¡ _uQ¡_p ãgp¡QpV®$dp„ v$ip®ìey„ R>¡. 
Ap`Zp v¡$idp„ Ap`rÑìehõ\p`_ L$pev$p¡, 2005 `kpf L$fhpdp„ Apìep¡ R>¡. 

dprlsu d¡mhp¡.

 rS>ëgpr^L$pfu L$pep®ge A\hp spgyL$p_p slkug L$pep®ge_u dygpL$ps gC Ap`rÑ r_hpfZ_p L$pep®¡_u 
dprlsu d¡mhp¡. 

rS>ëgp Ap`rÑ ìehõ\p`_ âpr^L$fZ : rS>ëgp õsf¡ Ap`rÑ ìehõ\p`_ dpV¡$ A_¡ Ap`rÑ r_hpfZ ep¡S>_p_u 
`qf`|Z®sp dpV¡$ rS>ëgp_p rS>ëgpr^L$pfu S>hpbv$pf lp¡e R>¡. kdÞheL$ sfuL¡$ kd`®L$ r_v£$i L$fhp, Adg L$fhp¡, 
AdguL$fZ A_¡ s¡dp„\u dmsu dprlsu_y„ kss kdunZ L$fhy„, r_e„ÓZ fpMhy„ S>¡hp b^p L$pd dpV¡$ ep¡Áe r_ep¡S>_ 
L$fhp_y„ L$pe® s¡ L$f¡ R>¡. v$f¡L$ rS>ëgp_u v$f¡L$ âL$pf_u Ap`rÑ dpV¡$ ep¡S>_p s¥epf L$fu_¡ fpÄeõsf¡ s¡_p dpV¡$ dpÞesp 
d¡mhhp_u S>hpbv$pfu `Z rS>ëgpr^L$pfu_u lp¡e R>¡. 

L$fu Sy>Ap¡.

 sdpfp Of_p/ ipmp_p k„v$c£ 
Ap`rÑ`|h® ìehõ\p`_ L$fsu 
hMs¡ L$B L$B bpbsp¡ Ýep_dp„ 
g¡ip¡. rinL$_u dv$v$\u A¡L$ kh£nZ 
Al¡hpg s¥epf L$fp¡. 
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fpóV²$ue Ap`rÑ ìehõ\p`_ âpr^L$fZ 
AÝen : hX$pâ^p_ 

kpdpÞe 
S>_sp

Ap`v¹$N°õs cpNdp„ 
âÐen ê$`¡ dy[¼s, bQph 
A_¡ dv$v$L$pe® L$f_pfu 
k„fQ_p
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fpÄe Ap`rÑ ìehõ\p`_ 
âpr^L$fZ AÝen : dy¿ed„Óu 

rS>ëgp Ap`rÑ ìehõ\p`_ âpr^L$fZ 
AÝen : rS>ëgpr^L$pfu 

spgyL$p Ap`rÑ ìehõ\p`_ âpr^L$fZ 
AÝen : slkugv$pf 

Npd_p õsf`f_u krdrs 
AÝen : kf`„Q
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Ap`rÑ ìehõ\p`_ dpV¡$ L$pe® L$f_pf Ap„sffpóV²$ue k„OV$__p L$pep£ rhi¡ h^y dprlsu d¡mhp¡. 
1. United Nations Disaster Relief Organization 
2. United Nations Centre for Human Settlements
3. Asian Disaster Reduction Centre.
4. Asian Disaster Preparedness Centre.
5. World Health Organization.
6. United Nations Educational, Scientific and Cultural Organization.

BÞV$f_¡V$ dpfp¡ rdÓ

1. âp\rdL$ D`Qpf A¡V$g¡ iy„ ? 
2. Ap`rÑdp„ S>¿du \e¡gp Ap`v¹$N°õsp¡_p¡ âp\rdL$ D`Qpf L¡$hu fus¡ L$fhp¡ ?

âp\rdL$ D`Qpf A_¡ Ap`pÐL$prg_ L©$rs 

 `pR>gp ^p¡fZdp„ sd¡ Ap`rÑdp„ S>¿du \e¡gpAp¡_p¡ âp\rdL$ D`Qpf L¡$hu fus¡ L$fhp¡ s¡_u dprlsu d¡mhu R>¡. 
Ap`Zp„ hN®dp„_p klrhÛp\}Ap¡, ApSy>bpSy>_p gp¡L$p¡ L$p¡C Ap`rÑdp„ k`X$pe s¡d_¡ CÅ \pe s¡ kde¡ Ap`Z¡ 
d¡mh¡gu dprlsu_p¡ D`ep¡N L$fhp¡ apev$pL$pfL$ W$f¡ R>¡. 

 fpóV²$ue Ap`rÑ ârskpv$ v$m_u õ\p`_p Ap`rÑ ìehõ\p`_ L$pev$p, 
2005 A_ykpf L$fhpdp„ Aph¡ R>¡. Ap v$m_u Vy$L$X$uAp¡ k¥Þe v$mdp„ L$pe®fs 
R>¡. k„`|Z® v¡$idp„ 12 Vy$L$X$uAp¡ L$pe®fs R>¡. Ap_y„ dy¿epge qv$ëgudp„ R>¡, S>¡ 
v$f¡L$ fpÄedp„ k¥Þe v$m_u dv$v$\u kq¾$e R>¡. dlpfpóV²$dp„ L¡$[ÞÖe A_pds 
`p¡guk v$m_p dpÝed¡ fpóV²$ue Ap`rÑ ârskpv$ v$m_y„ L$pe® Qpgy R>¡. Ap 
v$m_p S>hp_p¡A¡ v¡$icfdp„ hphpTp¡X$p, c¡MX$p¡ ^ku `X$hu, Bdpfs `X$hu 
S>¡hu A_¡L$ Ap`rÑdp„ r_hpfZ A_¡ bQph_y„ dp¡Vy„$ L$pe® L$e¯y R>¡. 
k„L¡$sõ\m : www.ndrf.gov.in   

L$p¡Z iy„ L$f¡ R>¡ ?

rS>ëgphpf Ap`rÑ r_e„ÓZ L$n : Ap`rÑ Apìep `R>u A\hp s¡ dpV¡$ `|h®k|Q_p dmsp S> rS>ëgp r_e„ÓZ L$np_u 
õ\p`_p L$fhpdp„ Aph¡ R>¡. Ap`rÑ k„v$c£ rhrh^ kh£nZp¡, dprlsu A_¡ h^pfp_u dv$v$ d¡mhhp A_¡ s¡d_¡ kss 
V¡$L$p¡ Ap`hp dpV¡$ Ap L$n rhrh^ e„ÓZpAp¡, v$p.s. õ\mk¡_p, hpeyk¡_p, _p¥k¡_p, v|$fk„Qpf, k„v¡$i ìehlpf, 
A^®gíL$fu v$m (`¡fprdrgV$fu ap¡ku®k)_p kss k„`L®$dp„ fl¡ R>¡. rS>ëgp_u õhe„k¡hu k„OV$_pAp¡_¡ A¡L$rÓs L$fu_¡ 
Ap`rÑ r_hpfZ_p L$pe®dp„ s¡_p¡ D`ep¡N L$fhp_u S>hpbv$pfu r_e„ÓZ L¡$ÞÖ_u lp¡e R>¡. 

 ¼epf¡L$ ¼epf¡L$ Ap`Zp„ b¡Ýep_`Zp_¡ 
L$pfZ¡ `Z Ap`rÑ Aph¡ R>¡. `qfkfdp„ sd_¡ 
Al] Apàep âdpZ¡ L¡$V$gpL$ rQŒp¡ Å¡hp dm¡ R>¡. 
s¡d_p sfa vy$g®n L$fhy„ `pgh¡ _l]. Aphp rQŒp¡ 
Å¡Mdp¡ V$pmhp dpV¡$ M|b D`ep¡Nu W$f¡ R>¡. 

10.2 rQŒp¡ 

L$lp¡ Å¡CA¡ !
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CÅ_¡ L$pfZ¡ \sp vy$Mphpdp„ 
Apfpd Ap`hp¡. 

r_funZ L$fp¡.

A                         Ap   B        C             D      E
10.4  rhrh^ L©$rs 

 Ap`pÐL$prg_ `qf[õ\rsdp„ Ap`v¹$N°õsp¡_¡ gC S>hp dpV¡$ `pfZp `Ý^rs, dp_hu L$p„MOp¡X$u `Ý^rs, Qpf 
lp\_u b¡W$L$ S>¡hu rhrh^ `Ý^rsAp¡ hp`fhu `X¡$ R>¡. Ap`v¹$N°õsp¡_u ipfuqfL$ rõ\rs L¡$hu R>¡ s¡ A_ykpf Sy>v$u Sy>v$u 
`Ý^rs _½$u \pe R>¡. fp¡tS>v$p Æh_dp„ Ap`Z¡ A_¡L$ _p_u-dp¡V$u Ap`rÑAp¡_p¡ kpd_p¡ L$fhp¡ `X¡$ R>¡. AL$õdps       
\hp¡, Nfv$u_p õ\m¡ ^½$pdy½$u \hu, TNX$p-s„V$p v$fçep_ CÅ \hu, huS>mu_p¡ Ap„QL$p¡ gpNhp¡, v$pThy„, DódpOps 
\hp¡, k`®v„$i, ðp_v$„$i, rhÛys `yfhW$pdp„ ip¡V®$ kqL®$V$ \C_¡ ApN gpNhu, L$p¡C fp¡NQpmp¡ a¡gphp¡ S>¡hu L¡$V$gue¡ Ap`rÑ 
Ap`Zu Apk`pk Dcu \pe R>¡. Ap Ap`rÑ Ap`Zp„ Ofdp„, ipmpdp„, Äep„ Ap`Z¡ fluA¡ R>uA¡ Ðep„ Dv¹$chsu lp¡e 
R>¡. Ap`rÑL$pmdp„ Ap`Zu c|rdL$p L$C lp¡hu Å¡CA¡? AQp_L$ Dv¹$ch¡gu Ap`rÑ_¡ L$pfZ¡ Ap`v¹$N°õsp¡_¡ h¥ÛL$ue 
D`Qpf dm¡ s¡ `l¡gp L¡$V$guL$ D`peep¡S>_p dmhu AphíeL$ lp¡e R>¡. Aphp kde¡ âp\rdL$ D`Qpf D`ep¡Nu rkÝ^ 
\pe R>¡. 

rhQpf L$fp¡.

 _uQ¡ L¡$V$gpL$ Ap`rÑ_p rQÓp¡ v$ip®ìep R>¡. Aphp kde¡ L$C âp\rdL$ kph^p_u 
fpMip¡ ? 

L$p¡óV$L$ `|Z® L$fp¡. âp\rdL$ D`Qpf_p DØ¡i k„v$c£ _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡. 

âp\rdL$ D`Qpf_p DØ¡i

[õ\rs ky^pfhp dpV¡$ 
âeÐ_ L$fhp¡.

Ap`v¹$N°õsp¡_u [õ\rs bNX$sp 
AV$L$phhu.

Æh bQphhp¡.

10.2 rhrh^ Ap`rÑ

 _uQ¡_p rQÓp¡ ¼ep k„v$c®dp„ R>¡ s¡ S>Zphp¡. v$f¡L$_y„ Ap`rÑ ìehõ\p`_ k„v$c£ 
dlÒh õ`óV$ L$fp¡ Aphu AÞe L©$rs L$C L$C R>¡ ? 



118

âp\rdL$ D`Qpf `¡V$u (First-aid kit)
 âp\rdL$ D`Qpf dpV$¡ AphíeL$ b^u hõsyAp¡ Ap`Zu `pk¡ lp¡hu S>ê$fu R>¡. âp\rdL$ D`Qpf_u `¡V$udp„ Ap 
b^u hõsyAp¡ D`gå^ lp¡e R>¡. sd¡ ̀ Z Aphu âp\rdL$ D`Qpf_u ̀ ¡V$u s¥epf L$fu iL$p¡ R>¡. âp\rdL$ D`Qpf_p kde¡ 
AphíeL$sp A_ykpf õ\pr_L$ `qf[õ\rsdp„ D`gå^ lp¡e s¡hu hõsyAp¡_p¡ D`ep¡N L$fhp¡ `Z dlÒh_p¡ R>¡. 

dprlsu d¡mhp¡.
 sdpfp Npd_p h¥ÛL$ue Ar^L$pfu/ X$p¸¼V$f_u dygpL$ps gC_¡ âp\rdL$ D`Qpf 
L¡$hu fus¡ L$fpe s¡_u dprlsu d¡mhp¡.

 sdpfu ipmpdp„ ¼epf¡e A[Á_ipdL$ v$m_p L$d®QpfuAp¡ Üpfp Ap`rÑ ìehõ\p`_ 
A„sN®s spgud Ap`hpdp„ Aphu R>¡ L¡$ ? s¡dp„ sd_¡ iy„ iy„ Å¡hp dþey„ ? 

âp\rdL$ D`Qpf dpV¡$ AphíeL$ hõsyAp¡ : 

1. Sy>v$p Sy>v$p ApL$pf_u b¸„X¡$S> `Ë$uAp¡ 
2. S>Md `f bp„^hp dpV¡$_u 
 Åmuhpmu `Ë$u 
3. rÓL$p¡ZpL$pf A_¡ Np¡m h]V$pmu 
 iL$pe s¡hu b¢X¡$Æk 
4. Ap¥j^ D`Qpf dpV¡$ h`fpsy„ ê$
5. fbf_p lp\dp¡Å (2 Å¡X$u) 

6. õhÃR> A_¡ L$p¡fp L$`X$p_p Vy$L$X$p 
7. kpby 
8. A¢V$uk¡àV$uL$ (X¡$V$p¡g A\hp 
 k¡ìlgp¸_) 
9. k¡ãV$u `u_ 
10. åg¡X$ 
11. _p_p¡ Qu`uep¡ 

12. kp¡e 
13. b¢X$-A¡X$ (`Ë$u)
14. _p_u b¡V$fu 
15. L$psf 
16. Nd`Ë$u 
17. \dp£duV$f 
18. `¡V²$p¡rged S>¡gu 

Arcê$` dlphfp¡ (Mock drill)

 Arcê$` dlphfp¡ A¡ Ap`pÐL$prg_ `qf[õ\rsdp„ sÐ`fsp A_¡ s¥epfu_u [õ\rsdp„ Ap¡R>pdp„ Ap¡R>p kdedp„ 
`lp¢Qhp_y„ kp^_ R>¡. L$p¡C`Z Ap`rÑ k„b„r^s ârskpv$ âq¾$ep QL$pkhp dpV¡$ A¡L$pv$ Ap`rÑ Apìep `R>u_u         
[õ\rs_y„ Apcpku k„Qg_ L$fhpdp„ Aph¡ R>¡. s¡ kde¡ Ap`rÑ r_hpfZ dpV¡$ L$fhpdp„ Aph¡gp r_ep¡S>_ âdpZ¡ b^u 
L©$rs_y„ AdguL$fZ kamsp`|h®L$ \pe R>¡ L¡$ _l] s¡ Å¡hp dpV¡$ ârinZ gu^¡g ìe[¼s s¡d_¡ Ap`hpdp„ Aph¡gu L©$rs 
`pf ̀ pX¡$ R>¡. Ap ̀ f\u Ap`Z¡ Ap`rÑ r_hpfZ dpV¡$ Dcu L$f¡gu e„ÓZp L¡$V$gu kdn R>¡ s¡ Ap`Z¡ Å¡C iL$uA¡ R>uA¡. 

 A[Á_ipdL$ v$m_p S>hp_p¡ Üpfp A_¡L$ ipmpdp„ ApN gpN¡ Ðepf¡ L$fhp_p bQph L$pep£_p¡ Arcê$` dlphfp¡ 
L$fhpdp„ Aph¡ R>¡. S>¡dp„ ApN byTphhp k„v$c£ A¡L$pv$ dpmp `f akpC Ne¡gp _pNqfL$p¡_¡ blpf L¡$hu fus¡ L$pY$hp s¡d S> 
L$`X$pdp„ ApN gpNsp _pNqfL$p¡_¡ L¡$hu fus¡ bQphhp s¡ bpbs¡ L¡$V$guL$ dlÒh_u L©$rsAp¡ v$ip®hhpdp„ Aph¡ R>¡. `p¡guk 
v$m s¡dS> rhrh^ õhe„k¡hu k„õ\pAp¡ Üpfp `Z Aphp D`¾$dp¡ ep¡S>hpdp„ Aph¡ R>¡. 

Arcê$` dlphfp_p DØ¡i (Aim of Mock drill)
1. Ap`rÑ_¡ ârskpv$ Ap`hp_u s¥epfu_y„ d|ëedp`_ 

L$fhy„. 
2. Ap`rÑ r_e„ÓZ rhcpNdp„ kdÞhe ky^pfhp¡. 
3. `p¡sp_u L$pe®ndsp Ap¡mMhu.
4. Ap`rÑ_¡ S>gv$ ârskpv$ Ap`hp_u ndsp h^pfhu. 
5. r_ep¡S>_ L©$rs_u eiõhusp s`pkhu. 
6. k„crhs ÓyqV$ A_¡ Å¡Mdp¡ Ap¡mMhp. 

 e|V$é|b (You tube) `f A[Á_ 
ârsb„^L$ Mockdrill _p¡ rhqX$Ap¡ Sy>Ap¡ 
sdpfp rdÓ, kNpìlpgp_¡ dp¡L$gp¡. 

BÞV$f_¡V$ dpfp¡ rdÓ

L$lp¡ Å¡CA¡ !
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v¡$i_p cprh _pNqfL$ 
A¡V$g¡ ApS>_p rhÛp\}. 

ky×Y$, knd 
Apfp¡Áe R>¡ kamsp_u Nyê$Qphu

Äep„ õhÃR>sp 

Ðep„ õhõ\sp.

ìek_ R>p¡X$p¡, 

Ap_„qv$s flp¡. 
r_ed `pmp¡, 

k„L$V$ V$pmp¡. 

1. L$p¡óV$L$ `|Z® L$fp¡. 
    (hpl_ AL$õdps, c¡MX$p¡ ^ku `X$hu, v$php_m, 

Qp¡fu, v„$Ng, eyÝ^, fp¡N_p¡ a¡gphp¡, `pZu_u 
AR>s, blpfhqV$ep g„|V$pfpAp¡A¡ `pX¡$gu ^pX$, 
Apr\®L$ d„v$u, `|f, vy$L$pm) 

Ap`rÑ gnZ `qfZpd D`peep¡S>_p

2. _p¢^ gMp¡.
 A. Ap`rÑ ìehõ\p`_ âpr^L$fZ 
 b. Ap`rÑ ìehõ\p`__y„ õhê$` 
 L$. Arcê$` dlphfp¡ 
 X$. Ap`rÑ ìehõ\p`_ L$pev$p¡, 2005

3.  _uQ¡_p âñp¡_p DÑf gMp¡. 
 A. Ap`rÑ DØcìep bpv$ rS>ëgp Ap`rÑ 

r_e„ÓZ L¡$ÞÖ_u c|rdL$p õ`óV$ L$fp¡. 
 Ap. buÅ rhðeyÝ^ ̀ R>u dp_hu Ap`rÑdp„ h©[Ý^ 

\hp_p L$pfZp¡ S>Zphp¡. 
 B. Ap`rÑ ìehõ\p`__p DØ¡ip¡ ¼ep ? 
 C. âp\rdL$ D`Qpf_y„ ârinZ g¡hy„ ip dpV¡$ 

AphíeL$ R>¡ ? 
 D. Ap`v¹$N°õsp¡_¡/ budpfp¡_¡ gphhp-gC S>hp 

dpV¡$ L$C L$C `Ý^rsAp¡ hp`fhpdp„ Aph¡ R>¡ ? 
ip dpV¡$ ? 

4. Ap`qÑ ìehõ\p`_ âpr^L$fZ k„fQ_pâdpZ¡ 
sdpfu ipmp_p k„v$c®dp„ k„fQ_p s¥epf L$fp¡. 

5. sd¡ A_ych¡g b¡ Ap`rÑ_p L$pfZp¡, `qfZpd 
A_¡ sd¡ L$f¡gu D`peep¡S>_p S>Zphp¡. 

1. ipmpdp„ `Nr\ep Dsfsu hMs¡ Nfv$u L$fp¡ _l], A¡L$buÅ_¡ ^½$p _ dpfp¡. 
2. dlÒh_p v|$fÝhr_ ¾$dp„L$ Ýep_dp„ fpMp¡ A_¡ S>ê$f S>Zpe Ðepf¡ D`ep¡N L$fp¡. 
 v$p.s. `p¡guk-100, A[Á_ipdL$ v$m-101, Ap`rÑ r_e„ÓZ L$n-108, A¡çåeygÞk 102, hN¡f¡.
3. fõsp¡ Ap¡m„Nsu hMs¡ X$pbu A_¡ S>dZu bpSy> Sy>Ap¡, hpl_p¡ Aphsp _\u s¡_u MpÓu L$fp¡. fplv$pfu 

dpV¡$_p r_edp¡ `pmp¡. 
4. rb_hpfku hõsyAp¡_¡ lp\ gNpX$p¡ _l], Aahp a¡gphp¡ _l]. 
5. Nfv$u_p õ\m¡ ^½$pdy½$u - Aìehõ\p L$fp¡ _l]. 

Ýep_dp„ fpMp¡. 

õhpÝepe
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6. sdpfu ipmpdpV¡$ Ap`rÑ`|h® ìehõ\p`_ k„v$c£ 
sd¡ L$C L$C bpbsp¡ QL$pkip¡ ? ip dpV¡$ ? 

7. Ap`rÑ_p¡ âL$pf Ap¡mMp¡ A_¡ `qfZpd õ`óV$ L$fp¡. 
 A. Aps„L$hpv$  Ap. S>du_ ^ku `X$hu. 
 B. L$dmp¡ C. v$php_m
 D. vy$L$pm E.  Qp¡fu 
8.  _uQ¡ L¡$V$gpL$ rQŒp¡ Apàep R>¡. s¡d_p rhi¡ 

õ`óV$uL$fZ gMp¡. Ap rQŒ sfa vy$g®n L$fuA¡ sp¡ 
L$C L$C Ap`rÑ Dv¹$chu iL¡$ R>¡?  

9.  Aphy„ ip dpV¡$ L$l¡hpe R>¡ ? 
 A. Arcê$` dlphfp¡ (Mock drill) D`ep¡Nu 

lp¡e R>¡. 
 Ap. âcphu Ap`rÑ ìehõ\p`_ crhóe dpV¡$ 

kykÄS>sp r_dp®Z L$f¡ R>¡. 

10.  _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡.  

11. _uQ¡ L¡$V$guL$ Ap`rÑ_p rQÓp¡ Ap`hpdp„ Apìep 
R>¡. ^pfp¡ L¡$ sdpfu kp\¡ Aphu Ap`rÑ DÐ`Þ_ 
\C sp¡ sd¡ Ap`rÑ`|h® ìehõ\p`_ A_¡ Ap`rÑ 
`R>u_y„ ìehõ\p`_ L¡$hu fus¡ L$fip¡ ?

Ap`rÑ `|h® ìehõ\p`_ rhrióV$sp

D`¾$d : 
 1. ^p¡fZ _h_p rhop_ A_¡ s„Óop_ 

`pW$é`yõsL$_p `©óW$ ¾$.106 `f Ap`¡gu 
L©$rs buÅ ^p¡fZ_p bpmL$p¡_u kpd¡ L$fu 
v¡$MpX$p¡. s¡_p ap¡V$p `pX$u_¡ buÅ_¡ dp¡L$gp¡. 

 2. Arcê$` dlphfp_y„ (Mock drill) 
âpÐernL$ v$ip®hhp dpV¡$ sdpfu ipmp_p 
bpmL$p¡_„y A¡L$ S|>\ s¥epf L$fu_¡ s¡ 
âpÐernL$ AÞe ^p¡fZ_p bpmL$p¡_¡ 
v¡$MpX$p¡. 

Ap)

A)

B)

C)
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