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dfWolds lzIff kf7\oj|md 

@)&* 

lj1fg tyf k|ljlw 

sIff M ( / !)                           ljifo ;ª\s]tM SCT.007 -sIff (_, SCT.008 -sIff !)_  
kf7\o306f M %                                      jflif{s sfo{306fM  !^) 

!= kl/ro 
ljZjdf lj1fg / k|ljlwsf] cTofw'lts ljsf; eO/x]sf] 5 . ljZjJofkLs/0fn] ;F;f/sf] s'g} Pp6f :yfgdf 
/x]sf lj1fgsf pTkfbgnfO{ ;+;f/sf] h'g;'s} :yfgdf pknAw agfpg ;Dea t'NofPsf] 5 . ljZjJofkLs/0fsf] 
nfe lng / xfd|f :yfgLo pTkfbgsf] ;+/If0f ug{ lj1fgsf] dxŒjk"0f{ e"ldsf x'G5 . lj1fg / k|ljlwsf] ljsf; 
;Fu cg's'lnt x'g, ;|f]t / ;fwgsf] ljj]sk"0f{ pkof]u ug{, lj1fg / k|ljlwsf] ljsf;n] l;h{gf u/]sf cj;/x¿ 
pkof]u ug{ / jftfj/0f IfoLs/0f k|lt ;r]t x'g j}1flgs ;'ema'emsf] h?/t kb{5 . j}1flgs tYo, l;4fGt, 
k|ljlw tyf cjwf/0ffsf] k|of]u ug{ ;Sg] j}1flgs ;'ema'em ePsf tyf cg';Gwfgd'vL hgzlSt tof/ ug]{ 
g]kfnsf] lzIff gLltsf] p@]Zo /x]sf] 5 . pSt p2]Zo k"/f ug{ /fli6«o cfjZostf, cGt/f{li6«o cEof;, 
k/Dk/fut / cfw'lgs k|ljlw, ;/f]sf/jfnfx¿sf ;'emfj, 1fg lgdf{0f / cfljisf/, nDaLo tyf ;dtnLo 
;Gt'ng h:tf cfwf/e"t l;4fGt tyf dfGotfnfO{ Wofg lbO{ o; kf7\oj|mdsf] ljsf; ul/Psf] 5 . lj1fg / 
k|ljlwdf cfPsf] cfd"n kl/jt{g:fFu} l;sfOnfO{ Jofjxfl/s agfpg /fli6«o kf7\oj|md k|f¿k, @)&^ n] sIff ( / 
!) df lj1fg tyf k|ljlw ljifo ;dfj]z u/]sfn] of] kf7\oj|md ljsf; ul/Psf] xf] .  
 
o; kf7\oj|mdn] ljBfyL{s]lGb|t l;sfO lj|mofsnfkx¿sf dfWodaf6 ck]lIft l;sfO pknlAw xfl;n u/fpg hf]8 
u/]sf] 5 . d"Nofª\sgnfO{ l;sfO lj|mofsnfksf] cleGg cª\usf ¿kdf cfTd;fy u/L d"Nofª\sgsf ;fwgx¿sf] 
k|efjsf/L k|of]u ug]{ kIfdf ;d]t o; kf7\oj|mdn] hf]8 lbPsf] 5 . lj1fg ljifo k|of]ud'vL x'g] ePsfn] 
k|efjsf/L l;sfOsf nflu ;}4flGts / k|of]ufTds lj|mofsnfkx¿ ;Fu;Fu} n}hfg'kg]{ x'G5 . t;y{ o; 
kf7\oj|mdn] lj1fg tyf k|ljlwsf cfwf/e"t kIfx¿sf] hfgsf/L u/fO{ k|of]ufTds, vf]h / kl/of]hgfdf cfwfl/t 
l;sfOsf dfWodaf6 afnaflnsfx¿df k|ToIf cg'ej xfl;n u/fpg] lj|mofsnfkx¿df hf]8 lbPsf] 5 . lj1fg 
/ k|ljlw Ps csf{df cGof]Gofl>t ePsfn] k|ljlwsf ljifoj:t'nfO{ ;s];Dd lj1fgsf x/]s If]q;Fu ;dfof]hg 
ug]{ k|of; ul/Psf] 5 . 
 
afnaflnsfdf lj1fg tyf k|ljlwsf cfwf/e"t 1fg, lj1fg k|lj|mofut l;k, j}1flgs sf/0f, ;d:of ;dfwfg, 
j}1flgs cg';Gwfg l;k tyf j}1flgs clej[lQ;lxt j}1flgs ;'ema'em ePsf gful/s pTkfbg ug{ kf7\oj|mdn] 
ljifoj:t'x¿sf] If]q lgwf{/0f u/]sf] 5 . h;cg';f/ kf7\oj|mddf j}1flgs cWoog, hLj lj1fg, ef}lts tyf 
cGtl/If lj1fg, ;"rgf tyf ;~rf/ k|ljlw / /;fog lj1fg h:tf d'Vo ljifoIf]qx¿ ;dfj]z ul/Psf 5g\ . 
kf7\oj|mddf ;dfj]z ;du| ljifoj:t'sf nflu &% k|ltzt ef/ ;}4flGts / @% k|ltzt ef/ cfGtl/s 
d"Nofª\sgsf nflu 5'6\ofOPsf] 5 . 
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@= txut ;Ifdtf 
dfWolds tx -sIff (–!)_ df lj1fg tyf k|ljlw ljifosf] cWoog k"/f u/]kl5 ljBfyL{x¿ lgDglnlvt ;Ifdtf 
xfl;n x'g] 5g\ M 

1. j}1flgs cg';Gwfgsf] nflu cfjZos sf};n, /0fgLlt / afgLsf] ljsf;  
2. lj1fg tyf k|ljlwsf] pkof]lutf / ;Lldttfsf] a'emfO k|bz{g  
3. jftfj/0fsf cjojlarsf] cGt/;DaGwsf] a'emfO k|bz{g tyf jftfj/0f ;+/If0fdf of]ubfg 
4. hLjx¿sf] juL{s/0f, hLjg k|lj|mof / j|md ljsf;sf] cjwf/0ff / k|of]u 
5. ef}lts ultljlw tyf k|ljmof;DaGwL cjwf/0ffsf] ljZn]if0f / Jojxfl/s hLjgdf k|of]u 
6. a|Xdf08sf] pTklQ, jt{dfg / eljio;DaGwL cfwf/e"t hfgsf/L xfl;n 
7. ;"rgf tyf ;~rf/ k|ljlwsf] hfgsf/L / l;sfO k|lj|mofdf ;b'kof]u  
8. kbfy{sf  u'0fx¿sf] cjnf]sg, ljZn]if0f / ltgLx¿sf] j}1flgs k|of]hgsf] a''emfO k|bz{g 
9. Jofjxfl/s hLjgdf pkof]uL /;fogx¿sf] klxrfg / ;d'lrt k|of]u 
10.  k/Dk/fut cEof;x¿df j}1flgs cjwf/0ffsf] vf]hL / k|of]u  



94  dfWolds lzIff kf7\oj|md @)&* 

#= sIffut l;sfO pknlAw 

ljifoIf]q PsfO l;sfO pknlAw -sIff (_ PsfO l;sfO pknlAw -sIff !)_ 
j}1flgs 
cWoog 
 

!= j}1flgs 
cWoog 
 

!=! j}1flgs cWoog / lj1fgsf If]qx¿sf] kl/ro lbO{ oL If]qx¿df 
k];fut cj;/x¿sf] vf]hL ug{  

!=@ lj1fg tyf k|ljlwn] NofPsf pknlAwx¿ tyf r'gf}tLx¿sf] 
;dLIff ug{ 

!=# lj1fgsf k|of]ufTds sfo{ ubf{{ ;'/IffTds pkfox¿ cjnDag 
ug{ 

!=$ dfkgdf j}1flgs ;ª\s]tg -scientific notation_, d]l6«s 
pk;u{x¿ (Metric prefixes),  Go"gtd gfk -least count_ / 
cf};tsf] k|of]u ug{  

!= j}1flgs 
cWoog 
 

!=! j}1flgs cWoogdf :jtGq r/ -independent variable_, cfl>t 
r/ -dependent variable_ / lgolGqt r/ -control variable_ 
klxrfg ug{ / afXo r/ lgoGq0fsf] dxŒj af]w ug{ 

!=@ cfwf/e"t / tThGo PsfOx¿ lar leGgtf 5'6\ofpg 
!=# tThGo PsfOdf ;+nUg cfwf/e't PsfOx¿ kQf nufpg 
!=$ ef}lts ;dLs/0fdf PsfOut Ps¿ktf -homogeneity_ 

hfFr ug{sf nflu cfwf/e"t PsfOx¿sf] k|of]u ug{  

hLj 
lj1fg 

@=;hLjx¿sf] 
juL{s/0f 

@=! hLjx¿sf] låkbLo gfdfs/0f k|0ffnL -binomial system of 
nomenclature_ sf] kl/ro lbg / o;sf cfwf/df hLjx¿sf] 
j}1flgs gfd n]Vg 

@=@ hflt -Genus_ / k|hflt -species_ nfO{ kl/eflift ug{ 
@=# kfFr hut\ k|0ffnLcg';f/ hLjx¿sf] juL{s/0fsf] cjwf/0ff :ki6 

kfg{  
@=$ df]g]/f, k|f]l6:6f / kmGhfO hut\x¿sf]  ljz]iftfx¿ j0f{g ug{  

@=;hLjx¿sf] 
juL{s/0f 

@=! kfFr hut\ k|0ffnLcg';f/ jg:klt hut\ / hGt' hut\sf]  
juL{s/0f u/L l8lehg jf kmfOndsf ljz]iftfx¿ pbfx/0f;lxt 
j0f{g ug{ 

@=@ ;al8lehg PlGhof]:kd{sf] ju{ -class_ ;Dd juL{s/0f u/L 
ju{x¿lar t'ngf ug{ 

@=# ;a kmfOnd el6{a]|6fsf] ju{ -class_ ;Dd juL{s/0f u/L ju{x¿ 
lar t'ngf ug{ 

@=$ hLjx¿sf] juL{s/0f;Fu  j|mdljsf;sf] ;DaGw JofVof ug{{ 
#=hLjg rj|m  #=! Rofpsf hLjg rqm / dxŒj j0f{g ug{  

#=@ vfg] Rofp / ljzfn' Rofpsf] klxrfg ug{ 
#=# Rofp v]tL k|ljlw ;DaGwdf ;f]wvf]h ug{  

#=hLjg rj|m #=! df}/Lsf] hLjgrj|m j0f{g ug{   
#=@ df}/Lsf] pkof]lutf JofVof ug{ 

$=j|md ljsf; $=!  k|df0fx¿sf] cfwf/df j|md ljsf;sf] cjwf/0ff j0f{g ug{  
$=@ n]dfs{sf] hLj ljsf;sf] l;4fGtsf] cjwf/0ff :ki6 kfg{ 
$=# 8flj{gsf] hLj ljsf;sf] l;4fGtsf] cjwf/0ff JofVof ug{ 
$=$  Hugo de Vries sf] pTkl/jt{gsf] l;4fGtsf] JofVof ug{ 
$=% j|md ljsf;df kl/j[lQ / pTkl/jt{gsf] dxTTj ;f]wvf]h ug{  
 

$=j+zf0f'j|md $=! dfO6f]l;; / ldof];L; sf]if ljefhgsf] cjwf/0ff / dxŒj j0f{g 
ug{ 

$=@ j|mf]df]hf]d / j+zf0f'sf] kl/ro lbg 
$=# agfj6 / sfo{sf cfwf/df l8PgP / cf/PgPlar leGgtf 

5'6\ofpg / ljleGg cg';Gwfgdf  l8PgP k/LIf0fsf] dxŒj 
atfpg 

$=$ dflg;df x'g] lnª\u lgwf{/0fdf ;]S; j|mf]df]hf]dsf] e"ldsf j0f{g 
ug{  

$=% df]gf]xfOla|8 j|m;;Fu ;DalGwt d]G8nsf] lgodx¿ JofVof ug{ 
$=^ h]g]l6s k|ljlwsf] kl/ro lbg / o;sf] k|of]usf ;DaGwdf 

;f]wvf]h ug{  
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%=zf/Ll/s 
;+/rgf / 
hLjg k|lj|mof 

%=! tGt'sf] kl/ro ;lxt jg:klt tGt' / hGt' tGt'sf] k|sf/, kfOg] 
efu / sfo{x¿ j0f{g ug{  

%=@ dfgj :gfo' k|0ffnLsf efux¿sf] agfj6 / sfo{ JofVof ug{  
%=# u|lGy k|0ffnLsf] kl/ro lbO{ gnLo'St / gnLljlxg u|lGyx¿sf] 

t'ngf ug{ 
%=$ dfgj xdf]{gx¿sf] kl/ro;lxt sfo{ tyf c;/x¿ j0f{g ug{ 
%=% jg:klt xdf]{gsf] kl/ro lbO{ j[l4 xdf]{gsf] sfo{ / pkof]lutf 

j0f{g ug{  

%=zf/Ll/s 
;+/rgf / 
hLjg k|lj|mof 

%=! dfgj /St ;~rf/ k|0ffnLsf] kl/ro lbg 
%=@ dfgj d'6', /ut / /StgnLsf] agfj6 / sfo{x¿ j0f{g ug{   
%=# dfgj z/L/df x'g] /St ;~rf/ lj|mof lrq;lxt j0f{g ug{ 
%=$ /St ;d"xsf] kl/ro lbg / /St ;d"x klxrfgsf] dxŒj pNn]v 

ug{   
%=% An8k|];/, An8 ;'u/ / o'l/s Pl;8sf] kl/ro, c;fdfGo 

cj:yfsf] nIf0f, /f]syfd / lgoGq0fsf pkfox¿ pNn]v ug{ 
%=^ x[bo3ftsf] kl/ro, sf/0f / /f]syfd tyf pkrf/ ljlwx¿ 

pNn]v ug{  
 

^= k|s[lt / 
jftfj/0f 

^=! hnLo / :ynLo kfl/l:ylts k4ltdf h}ljs / ch}ljs 
cjojx¿sf] cGt/;DaGw JofVof ug{ 

^=@ kfl/l:ylts k4ltdf vfBrj|m (Food chain) / vfBhfn 
(food web) sf] kl/ro lbb} hLjx¿sf] cGt/;DaGw b]vfpg 

^=# kfl/l:ylts k4ltdf hLjx¿larsf] cGt/lj|mofsf k|sf/x¿ j0f{g 
ug{   

^=k|s[lt / 
jftfj/0f 

^=! hnjfo' kl/jt{gsf] cjwf/0ff, sf/0f / k|efjx¿ JofVof ug{ 
^=@ hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿ vf]hL u/L cjnDag ug{ 
^=# g]kfndf kfOg] ljleGg nf]kf]Gd'v hLjx¿sf] ;'rL tof/ u/L   

;+/If0fsf pkfox¿ ;'emfpg 
^=$ k/Dk/fut pkof]usf h8La'6Lx¿sf] ;f]wvf]h u/L pkof]lutfsf] 

;'rL tof/ ug{  
ef}lts 
lj1fg  

&= an / rfn 
 
  

&=! l;wf /]vLo rfn;DaGwL ;dLs/0fx¿ k|dfl0ft  ug{ / ;DalGwt 
ul0ftLo ;d:ofx¿ ;dfwfg ug{ 

&=@ ;dfg / c;dfg ult tyf k|j]unfO{ u|fkmdf k|:t't ug{ / ;f]sf] 
JofVof ug{ 

&=#  Go'6gsf rfn;DaGwL  lgodx¿ atfpg, k|bz{g ug{ /  b}lgs 
hLjgdf pkof]usf]  vf]hL ug{  

&=$ Onfl:6;L6L / Knfl:6l;6Lsf] cjwf/0ff :ki6 kfg{  

&=an / rfn 
 
  

&=! u'?Tjfsif{0f;DaGwL Go'6gsf] lgod atfpg / ;DalGwt ;/n 
ul0ftLo ;d:of xn ug{  

&=@ u'?Tj k|j]usf] kl/efiff lbg / k[YjLsf] ;txaf6 s]Gb|;Ddsf] 
b'/L;Fu u'?Tj k|j]usf] ;DaGw JoSt ug{ 

&=# u'?Tjansf] kl/ro lbg / j:t'sf] tf}n lx;fa ug{  
&=$ :jtGq v;fOsf] cawf/0ff :ki6 kfg{ 
&=% vl;/x]sf] Jf:t'df xfjfsf] cj/f]wsf] k|efj j0f{g ub}{ o;sf] 

b}lgs hLjgdf pkof]u vf]hL ug{ 
*= oGq  
 

*=! 58\s] ;tx, l3gL{ tyf kfªu|f / laF8sf] oflGqs kmfObf, ult 
cg'kft / sfo{Ifdtf cjwf/0ff :ki6 kfg{  

*=@ 58\s] ;tx, l3gL{ tyf kfª\u|f / laF8sf] oflGqs kmfObf, ult 
cg'kft / sfo{Ifdtf;DaGwL ul0ftLo ;d:of ;dfwfg ug{  

*=# hl6n oGqsf] kl/ro lbg  

*= rfk  
 

*=! t/ndf kf:snsf] lgod atfpg, k|bz{g ug{ / b}lgs hLjgdf 
o;sf] pkof]u vf]hL ug{ 

*=@ t/n / UofF;df pTkGg x'g] pWj{rfksf] kl/ro lbg 
*=# cfls{ldl8hsf] l;4fGt atfpg, k|bz{g ug{ / b}lgs hLjgdf o; 

l;4fGtsf] pkof]ux¿ vf]hL ug{  
(= phf{ 
 

(=! ;"o{df zlSt pTkGg x'g] k|lj|mof JofVof ug{  
(=@ ;f}o{ pmhf{ k|ljlwsf] kl/ro lbg / o;df cfwfl/t ;fdfGo 

pks/0fx¿sf] lgdf{0f ug{  
(=# ljleGg k|sf/sf] h}ljs OGwgsf] kl/ro, pkof]u j0f{g ug{  
(=$ la|s]6 / jfof] UofF; agfpg] k|ljlw atfpg / pkof]u ug{ 
(=% g]kfndf kfOg] pmhf{sf j}slNks ;|f]tx¿ klxrfg / 

ljsf;sf ;Defjgfx¿ vf]hL ug{  
 

(=tfk zlSt 
 

(=! yd{n zlSt, tfkj|md / tfksf] kl/ro lbg 
(=@ c0f'x¿sf] rfn / j:t'sf] cfotgdf tfksf] c;/ JofVof ug{ 

tyf kfgLsf] c;fwf/0f k|;f/ -Anomalous expansion) sf]] 
dxŒj vf]hL ug{ 

(=# j:t'sf] ljlzi6 tfkwf/0f Ifdtfsf] kl/ro lbg / ;DalGwt 
;/n ul0ftLo ;d:of xn ug{ 

(=$ ;fwf/0f Nofa ydf]{ld6/, l8lh6n lSnlgsn ydf]{ld6/ / 
/]l8P;g ydf]{ld6/x¿sf] sfo{l;4fGtsf] ;ª\lIfKt j0f{g ug{ 
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tyf ;fwf/0f ydf]{ld6/sf] Soflna|];gsf] ljlw k|of]uåf/f k|bz{g 
ug{ 

!)= t/ª\u 
 
 

!)=! oflGqs / ljls/0f t/ª\u lrGg tyf ltgLx¿ larsf leGgtf 
atfpg 

!)=@ ljls/0f j0f{k6sf] kl/ro lbg / ltgLx¿sf ljleGg v08sf] 
pkof]usf pbfx/0f lbg  

!)=# PS;/] kmf]6f]u|fkmL / l;l6:Sofg ljlwsf] ;ª\lIfKt kl/ro lbg  
!)=$ Wjlg t/ª\usf] k/fjt{g k|bz{g ug{ tyf k/fjlt{t Wjlgsf] 

b}lgs pkof]ux¿ vf]hL ug{ 
!)=% :jf:y k/LIf0fdf k|of]u x'g] cN6«f;f]gf]u|fkmL  

-Ultrasonography) k|ljlwsf] sfo{k|lj|mofsf] ;ª\lIfKt j0f{g 
ug{  . 

 

!)=t/ª\u 
 
 

!)=! t/ª\usf] cfjt{gsf] cjwf/0ff lbg / cfjt{gsf lgodx¿ 
k|bz{g ug{ 

!)=@ t/ª\usf] k"0f{ cfGtl/s k/fjt{g lj|mofsf] kl/ro lbg / k|sfz 
/ Wjlgsf k"0f{ cfGtl/s k/fjt{gsf pkof]uLtf atfpg  

!)=# k|sfz ljR5]bg k|lj|mof k|bz{g ug{ / b}lgs hLjgdf o;sf] 
pkof]u klxrfg ug{ 

!)=$ n]G;;Fu ;DalGwt zAbfjnLx¿sf] kl/efiff lbg / n]G;df x'g] 
cfjt{gsf lgodnfO{ ls/0f /]vf lrq;lxt JoSt ug{ 

!)=% n]G;n] ljleGg b'/Ldf /x]sf j:t'x¿sf cfs[lt agfpg] 
k|lj|mofnfO{ k|bz{g ug{, To;sf] ls/0f /]vf lrq lvRg / aGg] 
cfs[ltsf] ljz]iftf j0f{g ug{ 

!)=^ n]G;sf] ;fdYo{sf] kl/efiff lbg / n]G;sf] jj|mtf / 
;fdYo{larsf] ;DaGw atfpg 

!)=& dfgj cfFvfdf cfs[lt aGg] k|lj|mof ;lrq j0f{g ug{  
!)=* b[li6bf]ifsf k|sf/, sf/0fx¿ / pkrf/ ljlwx¿sf] ;lrq JofVof 

ug{  
!)=( sf]lg{ofdf nfUg] rf]6n]] b[li6df kfg]{ c;/x¿ pNn]v ug{ tyf 

/tGwf], df]ltlaGb' / color blindness h:tf ;d:ofx¿sf] 
kl/ro lbg  

!!=ljB't\   !!=! ljB't\ wf/fsf] kl/efiff lbg / of] ;Fu ;DjlGwt ul0ftLo 
;d:of ;dfwfg ug{  

!!=@ On]S6«f]df]l6e kmf];{ / kf]6]lG;on km/ssf] kl/ro lbg 
!!=# cj/f]wsf] kl/efiff lbg / of] ;Fu ;DjlGwt ul0flto ;d:of 

;dfwfg ug{  
!!=$ cj/f]ws÷nf]8x¿sf] ;d"xLs/0fsf k|sf/sf] kl/ro lbg, 

ljz]iftfx¿ j0f{g ug{ / ;DalGwt ul0ftLo ;d:of xn ug{ 
!!=% ljB't\sf] tfk / k|sfz c;/sf] kl/ro lbg  
!!=^ ljB'tLo ;fdYo{sf] kl/efiff lbg / ;/n ul0ftLo ;d:of 

;dfwfg ug{  
!!=& ljB't\ vkt tyf ljB't\ dx;'nsf] ;/n ul0ftLo ;d:of 

;dfwfg ug{  
!!=* ljB't r'xfj6 / nf]8;]l8ª Go'gLs/0f ug]{ pkfox¿ a0f{g 

ug{ 

!!=ljB't\ / 
r'DasTj   

!!=! 8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6sf] kl/ro lbg  
!!=@ ljB't\ k|jfx eO/x]sf] l;wf tf/ tyf ;f]n]GjfO8df pTkGg x'g] 

r'DasLo If]qsf] k|bz{g ug{ / /]vflrq sf]g{ 
!!=# r'DasLo an/]vf / r'DasLo ˆnS;sf] kl/ro lbg 
!!=$ df]6/ c;/sf] kl/ro lbg / b}lgs hLjgdf o;sf] pkof]u 

a0f{g ug{  
!!=% ljB''t\ r'DasLo pkkfbg;DaGwL kmf/f8]sf] lgod pNn]v ug{ /  

o;sf cwf/df P;L h]g/]6/÷8fOgfdf]sf] sfo{ k|lj|mof j0f{g 
ug{  

!!=^ 6«fG:kmd{/sf] agfj6, sfo{ljlw / dxŒj atfpg / o;;DaGwL 
;/n lx;fa ug{  

!@=a|Xdf08 
 

!@=! cfsfzLo lk08x¿larsf] b'/L dfkg ug]{ PsfOx¿ lrGg 
!@=@ g]a'nf / ANofsxf]nsf] ;fdfGo kl/ro lbg 

!@=a|Xdf08 
 

!@=! a|Dxf08df u'?Tjfsif{0f ansf] dxŒj atfpg 
!@=@ lju Jofª\u l;4fGtcg';f/ a|Dxf08sf] pTklQ j0f{g ug{ 
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!@=# tf/fsf] hLjgrj|msf] kl/ro lbg  
!@=$ vuf]n lj1fgsf] cWoog ug]{ /fli6«o / cGt/f{li6«o 

;ª\3;+:yfsf] ;fdfGo kl/ro lbg 
 

!@=# a|Dxf08sf lk08x¿sf] ult;DaGwL xansf] cWoogsf] lg:sif{ 
atfpg  

!@=$ u'?Tjfsif{0f ansf] lgodsf cfwf/df a|Dxf08sf] ;Defljt 
eljio;DaGwL ts{ k|:t't ug{  

;"rgf 
tyf 
;~rf/ 
k|ljlw 

!#=;"rgf tyf 
;~rf/ 
k|ljlw 

!#=! b"/;~rf/ k|ljlwsf] sfo{k|lj|mofsf] kl/ro lbg  
!#=@ b"/;~rf/ k|ljlwdf s[lqd e"pku|xsf] dxŒj pNn]v ug{  
!#=# b"/;~rf/ k|0ffnLdf OG6/g]6sf] pkof]lutf rrf{ ug{  
!#=$ OG6/g]6df l;sfO ;fdu|Lsf] vf]hL ug{ 
!#=% cgnfOg ;'/Iffsf pkfox¿ cjnDag ug{  

!#= ;"rgf tyf 
;~rf/ k|ljlw 

!#=! l8lh6n l;Ugnsf] kl/ro / k|;f/0f k|lj|mofsf] ;ª\lIfKt j0f{g 
ug{ / k|of]usf pbfx/0fx¿ pNn]v ug{   

!#=@ ;"rgf tyf ;~rf/sf] ljsf;df l8lh6n k|ljlwsf] k|efjx¿ 
vf]hL ug{  

!#=# g]l6hgl;k, cgnfOg /]k'6];g / l8lh6n cf/f]Uotf  
-wellbeing) sf] cjwf/0ff j0f{g / cjnDag ug{ 

!#=$ l8lh6n cf/f]Uotf cjnDag u/L >Jo tyf >Job[Zo 
dfWodåf/f l;sfO k|bz{g ug{ 

/;fog 
lj1fg 

!$=k/df0f' 
;+/rgf / 
/f;folgs 
aG8 

 

!$=! k/df0fljs ;+/rgfsf] gd'gf tof/ ug{ / j0f{g ug{  
!$=@ /]l8of]wdL{ pT;h{gsf] kl/ro lbg / /]l8of]wdL{ pT;h{g x'g] 

cj:yfx¿ pNn]v ug{ 
!$=@ Go'lSno/ lkm;g / Go'lSno/ ˆo'hgsf] ;fdfGo kl/ro lbg / 

oL k|lj|mofsf nflu cfjZos cj:yf pNn]v ug{  
!$=# kf/df0fljs phf{sf] pkof]lutf atfpg  
!$=$ /f;folgs aG8 aGg] cj:yf / k|lj|mofsf] pbfx/0f;lxt 

JofVof ug{  
!$=% ;+o'Hotf / cfof]gsf] ;fdfGo cjwf/0ff atfpg 
!$=^ lj|m;j|m; ljlwaf6 ;fwf/0f of}lusx¿sf] cf0fljs ;"q n]Vg / 

cf0fljs ef/ kQf nufpg   

!$=tŒjx¿sf]  
juL{s/0f 

 

!$=! cfw'lgs k]l/of]l8s lgodsf] a'emfO k|bz{g ug{  
!$=@ pk;]nsf cfwf/df kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf] 

On]S6«f]g ljGof; ug{  
!$=# cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿sf] juL{s/0fsf] JofVof 

ug{  
!$=$ cfw'lgs k]l/of]l8s tflnsfdf wft', cwft' / cw{ wft'x¿sf 

:yfg JofVof ug{  
!$=% lglZrt u|'ksf tyf lkl/o8sf tŒjx¿sf] kf/df0fljs ;fOh, 

On]S6«f] kf]lh6Lle6L, On]S6«f] g]u]6Lle6L, ;+o'Hotf / ;lj|motfdf 
x'g] cGt/ ljZn]if0f ug{  

 
!%=/f;folgs 

k|ltlj|mof 
 

!%=! /f;folgs k|ltlj|mof / /f;folgs ;dLs/0fsf] kl/ro lbg  
!%=@ ;Gt'lnt /f;folgs ;dLs/0f n]Vg    
!%=# tfkbfos / tfk zf]ifs /f;folgs k|ltlj|mofsf] pbfx/0f;lxt 

kl/ro lbg  
!%=$ b}lgs hLjgdf /f;folgs k|ltlj|mofsf] dxŒj j0f{g ug{  

!%=/f;folgs 
k|ltlj|mof  
 

!%=! /f;folgs k|ltlj|mofsf lsl;dx¿nfO{ pbfx/0f;lxt j0f{g ug{ 
!%=@ /f;folgs k|ltlj|mofsf] b/nfO{ k|efj kfg]{ tŒjx¿ kl/If0fåf/f 

k|bz{g ug{ / JofVof ug{  
 

!^= UofF;x¿ 
 

!^=! k|of]uzfnfdf xfO8«f]hg, clS;hg / gfO6«f]g UofF;x¿sf] lgdf{0f 
ug{ / u'0fx¿ j0f{g ug{ 

!^=@ xfO8«f]hg, gfO6«f]hg / clS;hg UofF;x¿sf] pkof]lutf j0f{g 
ug{ 

!^=# cf]hf]g txsf] lgdf{0f, IfoLs/0f k|lj|mof / dxŒj JofVof ug{   

!^= UofF;x¿ 
 

!^=! k|of]uzfnfdf sfa{g 8fOcS;fO8 / Pdf]lgof UofF;x¿sf] lgdf{0f 
ug{ / u'0fx¿ j0f{g ug{ 

!^=@ sfa{g 8fOcS;fO8 / Pdf]lgof UofF;x¿sf] pkof]lutf j0f{g ug{  
!^=# cDn jiff{sf] sf/0f, k|efj / Go"gLs/0fsf pkfox¿ atfpg 
!^=$ xl/tu[x k|efjsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿ JofVof 

ug{  
!&=wft' / 

cwft' 
 

!&=! wft' / cwft'sf] cjwf/0ff k|:6 kfg{  
!&=@ dfgj z/L/sf nflu cfjZos vlgh tŒjsf ;|f]tx¿ / dxŒj 

pNn]v ug{ 

!&= wft' 
 

!&=! vlgh / wfpsf] kl/ro lbg 
!&=@ kmnfd, tfdf, rfFbL, Pn'ldlgod wft'x¿sf d'Vo wfpx¿sf] gfd 

atfpg  
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$= ljifoj:t'sf] If]q / j|md tyf To;sf] lj:t[tLs/0f 

                                                            sIff ( 

d'Vo If]q PsfO ljifoj:t' / ljifoj:t'sf] 
lj:t[tLs/0f 

l;sfO ;xhLs/0fsf ;Defljt ljlw tyf lj|mofsnfkx¿ d"Nofª\sgsf ;Defljt ljlw 
tyf lj|mofsnfkx¿ 

kf7\o 
306f  

j}1flgs 
cWoog 
 

!=j}1flgs 
cWoog 
 

! j}1flgs cWoog 
– kl/ro 
!=! lj1fgsf If]qx¿  
– hLj lj1fg 
– ef}lts lj1fg  
– /;fog lj1fg 
– e" tyf cGtl/If lj1fg 
– jftfj/0f lj1fg 
!=@ lj1fgsf ljleGg If]qx¿df k];fut 

 ljBfyL{sf] k"j{1fgsf] cfwf/df k|Zgf]Tt/ ljlw k|of]u u/L 5nkmn 
u/fpFb} s'g}klg a:t' tyf 36gfsf] Jojl:yt cWoognfO{ lj1fgsf] 
?kdf kl/eflift ug]{   

 lj1fg ljifosf If]qx¿sf] kl/ro lbg] 
 5nkmnåf/f ljBfyL{nfO{ lj1fgsf If]qx¿ -hLj lj1fg, ef}lts  lj1fg, 

/;fog   lj1fg cflb_ ;Fu ;DalGwt  k];fx¿ klxNofpg ;3fpg]  
 >Job[iosf] k|of]u tyf 5nkmnåf/f hLj lj1fg, ef}lts  lj1fg / 

/;fog   lj1fgsf  cWoogaf6 ljZjn] k|fKt u/]sf pknlAwx¿sf 
af/]df ;ª\lIfKt hfgsf/L lbg] / logLx¿sf] dxŒj af]w u/fpg]

 lj1fgsf] cy{, hLj lj1fg, 
ef}lts lj1fg / /;fog  
lj1fgsf] kl/ro  tyf 
logLx¿;Fu ;DalGwt 
ljleGg If]qx¿ / 
k];fx¿sf af/]df j:t'ut 
/ ljifout k|Zgx¿ lgdf{0f 
u/L df}lvs / lnlvt  
cEof; u/fP/ 

&  

 !&=# kf/f] / l;;fn] dfgj z/L/df kfg]{ gsf/fTds c;/x¿ kQf 
nufpg  

!&=# wfpaf6 wft' k|zf]wg ug]{ ljlwx¿sf] ;fdfGo JofVof ug{  

!*=sfa{g / 
o;sf 
of}lusx¿ 

 

!*=! sfa{gsf] kl/ro, ;|f]t, k|s[lt, ef}lts / /f;folgs u'0fx¿ 
JofVof ug{ 

!*=@ k|fª\ufl/s  / ck|fª\ufl/s  of}lusx¿lar leGgtf 5'6\ofpg 
!*=# b}lgs hLjgdf k|fª\ufl/s of}lussf pkof]lutf vf]hL ug{  

!*=xfO8«f]sfa{g 
/ o;sf 
of}lusx¿ 

 

!*=! xfO8«f]sfa{gsf] pbfx/0f;lxt kl/ro lbg  
!*=@ ;+t[Kt / c;+t[Kt xfO8«f]sfa{glarsf] km/s atfpg 
!*=# sfa{g ;ª\Vof Psb]lv rf/;Ddsf xfO8«f]sfa{gsf] IUPAC 

gfd, ;+/rgf ;"q / pkof]u pNn]v ug{  
!*=$ xfO8«f]cS;fO8sf] ;ª\Vofsf cfwf/df cNsf]xnsf] k|sf/ / 

;+/rgf ;"q n]Vg  
!*=% ldy]gn, Oy]gn / lUn;/f]nsf] pkof]u kQf nufpg  

!(=b}lgs 
hLjgdf k|of]u 
x'g] /;fogx¿ 

!(=! la?jfnfO{ cfjZos kg]{ kf]ifs tŒjx¿sf] kl/ro lbg 
!(=@ gfO6«f]hg, km:kmf]/; / kf]6fl;odsf] cefjaf6 la?jfdf b]lvg] 

nIf0fx¿ k|of]uåf/f klxrfg ug{ 
!(=# k|fª\ufl/s dnsf] kl/ro, agfpg] ljlw / kmfObfx¿ pNn]v ug{ 
!(=$ /f;folgs dn / ls6gf;s ljiffbLsf] kl/ro lbg 
!(=% /f;folgs dn / ls6gf;s ljiffbLsf] dxŒj, c;/ / h}ljs 

ljsNk JofVof ug{ 
!(=^ df6fsf] u'0f:t/ ;+/If0fsf pkfox¿ a0f{g ug{ 
 

!(=b}lgs 
hLjgdf 
k|of]u x'g] 
/;fogx¿ 

 

!(=!  km'8 lk|h/e]l6E;sf] kl/ro lbO{ o;sf] plrt tl/sfn] k|of]u 
ug{ 

!(=@ ;/;kmfOdf k|of]u x'g] /;fogx¿sf] kl/ro lbO{ ltgLx¿sf] 
plrt tl/sfn] k|of]u ug{  

!(=# ljiffbLo'St /;fogx¿sf] e08f/0f / k|of]u ubf{ ckgfpg'kg]{ 
;fjwfgLk|lt ;r]t x'g 

!(=$ cf}Bf]lus /;fogx¿af6 x'g] k|b"if0fsf] klxrfg / lgoGq0fsf 
pkfox¿sf] vf]hL ug{  
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cj;/x¿ 
!=# lj1fg tyf k|ljlwsf pknlAw / 

r'gf}tLx¿ 
!=$ lj1fgsf k|of]ufTds sfo{ ubf{ 

ckgfpg'kg]{ ;'/Iffsf pkfox¿ 
!=% gfk 
!=%=! j}1flgs ;ª\s]tg 
– kl/ro 
– j}1flgs ;ª\s]tgdf JoSt ubf{ 

Wofg lbg'kg]{ s'/fx¿ 
!=%=@ d]l6«s pk;u{x¿ 
– kl/ro 
– k|rlnt d]l6«s pk;u{x¿ 

-cy{ / symbol):  6]/f 
-T_, luuf -G_, d]uf -M_, lsnf] -

k_, 8];L -d_, ;]G6L=-c_, ldln -m_, 
dfOj|mf] -_, Gffgf] -n_, / lksf] -p_  

!=%=# Go'gtd gfk -least count_  
– kl/ro 
– dxŒj / k|of]u 
!=%=$  cf};t gfksf] cfjZostf 
 
 

 l6lkP; ljlwaf6 j}1flgs k4ltdf k|of]usf] dxŒj,k|of]ufTds sfo{ ubf{ 
ckgfpg'kg]{  ;'/Iff ljlwsf] rrf{ ug]{ tyf cnDag ug{ nufpg]

 k|Zg ;f]w]/ j}1flgs k4lt;DaGwL 1fgnfO{ k'gtf{huL u/fpg]  
 lj1fgn] clt ;"Idb]lv clt 7'nf j:t'';Ddsf] cWoog ug]{ tYo 

pbfx/0f / 5nkmnaf6 af]w u/fpg]   
 lj1fgdf w]/} ;fgfb]lv w]/} 7'nf ;ª\Vofx¿sf] k|of]u x'g] ePsf] x'Fbf w]/} 

7'nf tyf ;fgf ;ª\VofnfO{ n]Vg j}1flgs ;ª\s]tg k|of]u ul/g] s'/f 
atfpFb} s'g} klg ;ª\VofnfO{ j}1flgs ;ª\s]tg ug]{ tl/sf l;sfpg] / 
cEof; u/fpg] -8]l;dneGbf cufl8 Psb]lv ( ;Ddsf] Pp6fdfq 
cª\s n]lvg' kg]{ lgodnfO{ af]w u/fpg]_  

 7'nf tyf ;fgf ;ª\VofnfO{ n]Vg tyf atfpg ;lhnfsf nflu lglZrt 
pk;u{ tyf ;ª\s]tn] hgfOg] tYo atfpg] / lgDg pk;u{sf cy{ 
:ki6 kfg]{  

 6]/f -T_= 1012 , luuf -G_= 109, d]uf -M_= 106, lsnf] -k_= 
1000, 8];L -d_= 1/10, ;]G6L=-c_= 1/100 , ldln -m_= 1/1000, 
dfOj|mf] -_=10-6 , Gffgf]= -n_= 10-9 / , lksf]= -p_= 10-12  

 j}1flgs cWoogdf Go'gtd gfksf] dxŒj 5nkmn u/fpg] tyf gfKbf 
slt ;Dd Go'gtd gfk cfjZos x'G5 eGg] s'/f kl/df0fdf e/ kg]{ 
tYo pbfx/0f;lxt k|:6 kfg]{ -h:t} dflg;sf] pd]/sf] s'/f ubf{ jif{sf] 
dxŒj x'G5 eg] k/LIffsf] ;dodf ldg]6sf] dxŒj x'G5, sfkLsf] df]6fO 
gfKbf ldlnld6/sf] dxŒj x'G5 eg] b'O{ ;x/sf] b'/L atfpFbf 
lsnf]ld6/sf] dfq cflb_ . 

 gfksf nflu s'g} pks/0f k|of]u ubf{ ls6fg ug{ ;lsg] ;a}eGbf ;fgf] 
kl/df0fnfO{ pSt pks/0fsf] least count elgg] tYo k|i6 kfg]{ 

 s'g} klg gfk lnFbf k|of]u ePsf] pks/0fsf] least count ;Dd dfg 
lng' kg]{ s'/f pbfx/0f ;lxt l;sfpg] -h:t} M xft] 38L k|of]u ubf{ 
;]s]G8;Dd, :6kjfr k|of]u ubf{ 0.01 ;]s]G8;Dd, ld6/ :s]nn] gfKbf 
ldlnld6/ ;Dd tyf d]hl/ª 6]kn] gfKbf ;]lG6ld6/;Dd+_ 

 s'g} kl/df0f dfkg ubf{ ;w}F Pp6} kl/df0f gcfpg] cj:yfdf bf]xf]¥ofP/ 
gfkL tL gfkx¿sf] cf};t dfg lng'kg]{ cjwf/0ff :ki6 kfg]{  

 ;fgf] kl/df0fsf] gfk ljleGg ljBfyL{nfO{ gfKg nufpg] / Ps¿ktf 
gcfpg] x'Fbf Pp6} kl/df0f sDtLdf tLg k6s gfkL cf};t lgsfNg afgL 
a;fNg] 

 lj1fgsf pknlAwx¿sf 
af/]df n]Vg nufP/ 

 k|of]uzfnfdf k|of]ufTds 
sfo{ ubf{ ckgfpg] ;'/Iff 
pkfox¿ ckgfPsf] jf 
gckgfPsf] cjnf]sg u/]/ 

 j}1flgs ;ª\s]tgdf 
;ª\Vof JoSt ug]{ cEof; 
ug{ nufP/ 

 pk;u{x¿af/] xflh/L 
hjfkm u/fP/,  
pk;u{x¿sf] cy{ tyf dfg 
n]Vg jf eGg nufP/, 
pk;u{sf] k|of]u eGg 
nufP/ -h:t} M sDKo'6/sf] 
d]df]/L @ luufafO6, @)) 
d]ufjf6 lah'nL, % 
lsnf]u|fd rfdn, @)) 
lsnf]ld6/ 6f9f, !) 
dfOs|f]ld6/ afSnf] 
Knfl:6s cflb_ 

 lbPsf] gfksf] pks/0faf6 
k|fKt ug{ ;lsg] least 
count atfpg nufP/   

 gfksf] dfg pNn]v ubf{ 
cfj:os Go'gtd gfk  
k|of]u u/] gu/]sf] k/LIf0f 
u/]/  

 ;fgf ;fgf kl/df0fx¿ 
gfKg nufP/ . 
 

hLj 
lj1fg 

@= 
hLjx¿sf] 
juL{s/0f 

@ hLjx¿sf] juL{s/0f  
– juL{s/0fsf] kl/ro 
– hLjx¿sf] b'O{kbLo gfdfs/0f 

 j/k/sf ljleGg hgfj/ / jg:kltx¿ cjnf]sg jf kmf]6f] ;+sng ug]{, 
ug{ nufpg], tL hLjx¿sf gfd / ljz]iftfx¿ cWoog u/L l6kf]6 ug{ 
nufpg], ldNg] u'0fx¿ ePsf hLjx¿sf ;d"x lgdf{0f ug{ nufpg] / 

 hLjx¿sf] Species, 
Genus, sf] rf6{ k|bfg 
u/L To;sf] cfwf/df  

^ 
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k|0ffnL -binomial system of 
nomenclature_   

– hflt -Genus_ / k|hflt -
Species_ 

– kfFr hut\ k|0ffnLsf] cjwf/0ff  
– df]g]/f, k|f]l6:6f / kmGhfO hutsf] 

ljz]iftfx¿ / pbfx/0fx¿ 
 

o; lj|mofsnfksf cfwf/df juL{s/0fsf] cjwf/0ff :ki6 kfg]{ 
 hLjx¿sf] juL{s/0f -Hierarchy in classification) rf6{ k|:t't u/L 

juL{s/0f s],  lsg  / s;/L eGg] ;DaGwdf 5nkmn  u/fpg]   
 ljleGg hLjx¿sf] ;fdfGo gfdx¿ atfpFb} ltgLx¿sf] j}1flgs 

gfdfs/0f ug]{ k|lj|mofsf af/]df 5nkmn u/fpFb}  binomial system 
of nomenclature sf] kl/ro lbg nufpg 

 ljleGg hLjx¿sf] pbfx/0fx¿ lbFb} Species sf af/]df 5nkmn u/fpg] 
/ kl/eflift ug{ nufpg] 

 Species juL{s/0fsf] cfwf/e"t PsfO /x]sf] tYo :ki6 kfg]{ 
 Genus nfO{ kl/eflift ug{ ;xhLs/0f ug]{ 
 s]xL hLjx¿sf] j}1flgs gfd atfOlbg] / cGo hLjx¿sf] j}1flgs 

gfd n]Vg] sfo{ ;d"xdf ug{ nufO{ sIffdf 6fF:g nufpg] / 5nkmn 
ug]{  

 hLjx¿sf] juL{s/0faf6 x'g] dxŒj / cfjZostf ;DaGwdf yk 
5nkmn u/fpg] / k|i6 x'g ;xof]u ug]{  

 ;+;f/df ljleGg j}1flgsx¿n] ljleGg tl/sfn] hLjx¿sf] juL{s/0f 
u/]sf tYox¿ :ki6 kfb}{ ltgLx¿ dWo] kfFr hut\ juL{s/0f k|0ffnL 
Ps /x]sf] atfpFb} kfFr hut\ juL{s/0f k|0ffnLsf] kl/ro lbg nufpg] 
;fy} rf6{df kfFr hut\ k|0ffnLsf] j[If lrq agfO{ sIff sf]7fdf 6fF:g 
nufpg] 

 ljBfyL{nfO{ ;d"xdf ljefhg u/L k|To]s ;d"xdf ;xefuLx¿sf] sfo{ 
ljefhg :jo+ ;d"xnfO{ ug{ nufO{  juL{s/0fsf ljleGg txx¿  
 nfO{ rf6{df agfpg nufO{ ltgLx¿sf] cGt/;DaGw j0f{g ug{ 
nufpg] k|To]s ;d"xdf k]g Og b ld8n (pen in the middle) 
lqmofsnfk ug{ nufO ;d"xsf] Ps hgfnfO{ k|:t't ug{ nufpg], 

 Dff]g]/f hut\df kg]{ hLjx¿sf] lrqx¿÷df]8]nx¿ k|:t't ub}{  
ltgLx¿sf ljz]iftfx¿ atfpg nufpg] . o; hut\df kg]{ 
hLjx¿sf pbfx.0fx¿ lbFb} ljz]iftfx¿sf ;DaGwdf yk :ki6 kfg]{ . 
o;cGtu{t ljleGg lsl;dsf AofS6]l/ofx¿ kg]{ / ltgLx¿df 
k|f]sfl/of]l6s sf]if x'G5 egL :ki6 kfg]{ ;fy} k|f]sfl/of]l6s sf]ifsf] 
gd'gf agfO{ k|:t't ug]{ . o;df ljBfyL{x¿sf] lardf df]8]n lgdf{0f 
k|ltof]uLtf ug{ nufpg], 

 ;"Idbz{s oGqåf/f cldaf, KnfHdf]l8od / 8fOP6dsf] :yfoL 
:nfO8x¿ cjnf]sg u/fO{ ltgLx¿sf] lrq sf]g{ nufpg] . oL 
hLjx¿ k|f]l6:6f hut\df kg]{ s'/f :ki6 kfg]{ . o; hut\df kg]{ yk 
hLjx¿sf pbfx/0fx¿ k|:t't ub}{ ltgLx¿sf ljz]iftfx¿sf af/]df 
5nkmn u/fpg]  

hLjx¿sf] gfd eGg 
nufP/ 

 kfFr hut\ juL{s/0f  
k|0ffnL;DaGwL k|Zgf]Q/ u/]/

 df]g]/f, k|f]l6:6f / kmGhfO 
hut\sf hLjx¿sf] 
cjnf]sg ug{ nufO{ 
ltgLx¿sf] jlu{s/0f, 
ljz]iftf / lrq agfP/ 
kmfOn tof/ ug{ nufP/  

 ;'Idbz{s oGqåf/f cjnf]sg
u/L agfPsf lrqx¿sf] 
k/LIf0f u/]/ , 

 juL{s/0fsf ljleGg 
txx¿sf] schematic 
diagram agfPsf] rf6{sf] 
cjnf]sg u/]/ 

 sIffdf ljBfyL{x¿sf] 
;xefuLtfsf] cjnf]sg u/]/

 ljBfyL{n] u/]sf k|of]ufTds 
sfo{x¿sf] d"Nofª\sg u/]/ 
 
 


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 Pp6f a|]8sf] 6'j|mf cf]l;nf] 7fFpdf s]xL lbg /fv]/ cjnf]sg ug{] 
kl/of]hgf sfo{ lbg], To;df pld|Psf] e'jf h:tf] j:t' -kmGhfO_ sf] 
lrq sf]g{ / kmf]6f] lvr]/ Nofpg] eGg] . kl/of]hgf sfo{sf] glthf 
sIffdf k|:t't u/L 5nkmn ug]{  

 kmGhfOsf ljleGg pbfx/0f lbg nufpg] / ltgLx¿sf ljz]iftfx¿ 
j0f{g ug{ nufpg] . o; hut\df kg]{ ;a} hLjx¿df Snf]/f]lkmn 
g/x]sf] s'/f :ki6 kfg]{ 

 o; kf7;Fu ;DalGwt lj1fg laª\uf] h:tf v]nx¿ klg v]nfpg 
;lsg] 5 .  

#=hLjg 
rj|m  

#= Rofp 
#=! Rofpsf] dxŒj  
 cffly{s cfocfh{g  

-Rofp v]tL, h}ljs k|ljlwåf/f 
RofphGo pTkfbg h:t} M ;'s'l6, 
crf/ cflb_ 

 dfgj :jf:Yosf nflu Rofpsf] 
k|of]u   

#=@ vfg] Rofp / ljzfn' Rofpsf] 
klxrfg  

#=# Rofpsf] hLjg rj|m   


 ;Dej eP;Dd  Rofpsf] cjnf]sgsf nflu cfˆgf] :yfgLo :t/df 
/x]sf] Rofp v]tLsf] If]q e|d0f  u/fO{ To;af6 x'g] cfocfh{gsf 
pkfox¿, v]tL ubf{ Wofg lbg'kg]{ s'/fx¿sf af/]df ;f]wk'5 u/L 
Rofpv]tL klg cfocfh{gsf] /fd|f] ;|f]t x'g;S5 egL k|i6 kfl/lbg] . 
o;sf cfwf/df ;d"xut ?kdf k|ltj]bg tof/ ug{ nufO{ sIffdf 
k|:t't u/L 5nkmn ug{ nufpg], If]qe|d0f u/fpg ;Dej geP 
;DalGwt >Job[io ;fdu|Lx¿ k|bz{g ug]{  

 Rofpdf kfOg] kf]ifs tŒjx¿sfaf/]df 5nkmn u/fO{ dfgj :jf:Yosf 
nflu Rofpsf] dxŒj :ki6 kf/L o;sf] k|of]u ug{ k|f]T;flxt ug]{ 

 Rofp v]tLsf] If]q e|d0fsf cfwf/df  cfly{s cfocfh{g / dfgj 
:jf:Yosf nflu Rofpsf]  k|of]usf af/]df 5f]6f] k|ltj]bg tof/ ug{ 
nufpg] 

 ;Dej eP k|of]uzfnfdf Rofp pdfg{ nufpg] / pSt sfo{sf nflu 
cfkm"n] ;xhLs/0f ug]{ 

 ;Dej eP;Dd vfg] Rofp / ljzfn' Rofpsf] gd'gf b]vfP/ jf lrq 
jf lel8of]x¿ k|:t't u/L ltgLx¿sf u'0fx¿ klxrfg ug{ nufO{ 
vfg] Rofp / ljzfn' Rofp klxrfg ug{ ;xof]u ug]{  lzIfs / 
ljBfyL{n] ljzfn' Rofpaf6 dflg;sf] d[To" ;d]t ePsf ;dfrf/sf 
sl68\x¿ ;8\sng ug]{ / k|bz{g u/L csf]{ jif{sf]nflu ;j} 
;fdfu|Lx¿ e08f/0f u/]/ /fVg] 

 Rofpsf] hLjg rj|msf ljleGg r/0fx¿ b]lvg] u/L rf6{, lel8of] 
;fdu|L jf jf:tljs j:t' k|bz{g u/L cGt/lj|mof ug]{ 

 sf8{jf]8{df jf sk8fdf ljleGg /8\x¿ jf ljleGg /ªsf] wfuf] k|of]u 
u/L ;j} r/0fx¿ b]lvg] u/L Rofpsf] hLjg rqmsf] sf]nfh tof/ ug{ 
nufpg]  

 cffly{s cfocfh{g / dfgj 
:jf:Yosf nflu Rofpsf]  
k|of]u af/]df tof/ kfl/Psf] 
k|ltj]bgsf] k/LIf0f u/]/ 

 vfg] Rofp / ljzfn' Rofp 
sf ljz]iftfx¿ atfpg 
nufP/ 

 Rofpsf hLjg rj|m 
;DaGwL tof/ ul/Psf] 
sf]nfhsf] cjnf]sg u/]/  

 
 



%

$= j|md 
ljsf; 

$ j|md ljsf; 
– j|md ljsf;sf] cjwf/0ff  

$=! j|md ljsf;sf k|df0fx¿ 

 k[YjLdf hLjx¿sf] pTklQ / ljsf;;DaGwL ljleGg k|Zg ub}{ 
j|mdljsf;sf] kl/ro lbg]  

 ljBfyL{x¿nfO{ ;d"xdf ljefhg u/L ljleGg cfwf/x¿ -hLjfjz]if, 

 j|md ljsf; eg]sf] s] xf] < 
qmd ljsf; ePs} xf] eGGf] 
k|df0f s] 5 < h:tf 

^
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– hLjfjz]if, e|"0f;DaGwL, b'O{ 
ju{larsf hgfj/, cjz]iffª\u, 
xf]df]nf]u; / Pgfnf]u; 
cª\ux¿sf cfwf/df_ 

$=@ j|md ljsf;;DaGwL l;4fGtx¿  
– n]dfs{sf] l;4fGt 
– 8fla{gsf] l;4fGt 
– Hugo de Vries sf] 

pTkl/jt{gsf]  l;4fGt 
$=# kl/j[lQ / pTkl/jt{g  
 

e|"0f;DaGwL, b'O{ ju{larsf hgfj/, cjz]iffª\u, xf]df]nf]u; / 
Pgfnf]u; cª\ux¿_ sf] 5nkmn u/fpFb} j|md ljsf;sf] cjwf/0ff 
k|i6 kfg]{  

 ;Dej eP;Dd lel8of] k|:t't ub}{ 8fla{gsf] l;4fGt JofVof ug]{, 
peer reading peer summarizing ljlwaf6 ;DalGwt kf7 k9]/ 
;d"xdf 5nkmn ug{ nufpg]]{ 

 kl/j[lQ / pTkl/jt{g;DaGwL kl/ropbfx/0f ;lxt k|:t't ug]{  
 Xo'uf] 8]la|;sf] pTkl/jt{gsf]  l;4fGtsf]  lrq jf lel8of] k|bz{g 

ub}{ JofVof ug{] . pTkl/jlt{t j+zf0f' kl5Nnf] k':tfdf x:tGt/0f x'Fb} 
hfg] / s'g} k':tfdf b]vf kg{ ;Sg] ;Defjgf x'G5 eGg] lgrf]8 
pbfx/0f;lxt k|:t't ug]{   

 ljleGg pbfx/0fx¿ k|:t't ub}{ j|mdljsf;df kl/j[lQ / pTkl/jt{gn] 
kf/]sf k|efjx¿ JofVof ug]{] / pSt k|efjx¿sf] t'ngf u/L l6kf]6 
ug{ nufpg]  
 

k|Zgx¿ ;f]w]/  
 j|md ljsf;sf k|df0fx¿  

-hLjfjz]if, e|'0f;DaGwL, b'O{ 
ju{larsf hgfj/, 
cjz]iffª\u, xf]df]nf]u; / 
Pgfnf]u; cª\ux¿sf] 
lrqx¿ klxrfg / pSt 
lrqsf] JofVofsf] cfwf/df 
d'Nofª\sg u/]/ 

 8fla{gsf] l;4fGt / Xo'uf] 
8]la|;sf] pTkl/jt{gsf]  
l;4fGt t'ngf ug{ tflnsf 
agfO{ k|:t't ug{ nufP/  

 j|mdljsf;df kl/j[lQ / 
pTkl/jt{gsf] k|efj 
pbfx/0f;lxt eGg nufP/

%=zf/Ll/s 
;+/rgf / 
hLjg 
k|lj|mof 

%=! tGt'  
– tGt'sf] kl/ro / k|sf/ 

%=!=! jg:klt tGt' 
– d]l/:6]d]l6s tGt' / :yfoL tGt' 

-;fdfGo, hl6n / ljz]if_ sf] 
kl/ro, kfOg] la?jfsf efux¿ 
/ sfo{  

%=!=@ hGt' tGt'  
– Olky]lnon tGt', df+;k]zL tGt', 

:gfo' tGt' / ;+of]hL tGt'sf] 
kl/ro / sfo{ 

%=@ :gfo' k|0ffnL  
– :gfo' k|0ffnLsf] kl/ro 

%=@=! :gfo' k|0ffnLsf efux¿sf 
agfj6 / sfo{x¿  

– s]lGb|o :gfo' k|0ffnL -dl:tis / 
;'if'Dgf_ 

– k]l/k]m/n :gfo' k|0ffnL  
– :jrflnt :gfo' k|0ffnL 
– :gfo' k|0ffnLsf efux¿lar 

cGt/;DaGw -;+/rgf / sfo{sf 
cfwf/df_  

 sf]if;DaGwL k|Zgf]Q/ ub}{ dl:tis dGyg u/fpg] / tGt'nfO{ 
sf]ifx¿sf] ;d"xsf ¿kdf kl/lrt u/fpg lrqsf] k|of]u ug]{ 

 ljBfyL{nfO{ ;d"xdf ljefhg u/L Kofhsf] leqk6\l6sf] cw{kf/bz{s 
lemNnL lgsfn]/ c:yfoL :nfO8 tof/ kfg{ nufpg],  ;a}n] tof/ 
kf/]sf :nfO8x¿ ;"Idbz{s oGqdf /fv]/ kfn}kfnf] cjnf]sg ug{ 
nufO{ To;sf] k|ltlaDag 5nkmn u/fpg]  o;sf cfwf/df  jg:klt 
tGt'sf af/]df kl/lrt u/fpg] 

 jg:klt tGt' -d]l/:6]d]l6s tGt', :yfoL tGt' M ;fdfGo, hl6n / 
ljif]z_ sf :yfoL :nfOx¿sf] ;"Idbz{s oGqåf/f cjnf]sg u/fO{ 
ltgLx¿sf] lrq sf]g{ nufO{ ljleGg lsl;dsf jg:klt tGt'x¿sf] 
kl/ro, kfOg] :yfg / sfo{sf] af/]df 5nkmn u/fO{ :ki6 kfg]{ 

 ;fjwfgLk"j{s ufnfsf] leqL efuaf6 yf]/} kftnf] lemNnL lgsfnL 
c:yfoL :nfO8 lgdf{0f ug]{ . ljBfyL{x¿nfO{ ;"Idbz{s oGqåf/f pSt 
:nfO8 cjnf]sg u/fO{ b]lvPsf] tGt' Olky]lnon tGt' /x]sf] k|:6 kfg]{ 
/ hGt' tGt'sf af/]df kl/lrt u/fpg] cjnf]sgsf cfwf/df ljz]iftf 
n]Vg nufO{ sIff 5nkmndf k|:t't ug{ nufpg], 

 hGt' tGt'sf] :yfoL :nfO8x¿sf] ;"Idbz{s oGqåf/f cjnf]sg u/fO{ 
ljleGg k|sf/sf -Olky]lnon tGt', df+;k]zL tGt', :gfo' tGt' / 
;+of]hL tGt'_ tGt'x¿sf] lrq sf]g{ nufO{ tL tGt'x¿sf] kl/ro, kfOg] 
:yfg / sfo{x¿af/] 5nkmn u/fpg], cjnf]sgsf] k|ltljDag k|:t't 
ug{ nufpg] 

 dfgj z/L/df 1fg]lGb|ox¿, dl:tis / df+;k]zLlar x'g] ;"rgf 

 ljBfyL{n] ;"Idbz{s oGqåf/f 
cjnf]sg u/L agfPsf 
lrqx¿sf] cjnf]sg u/]/ 

 lrqdf :gfo' k|0ffnLsf 
efux¿ 
- s]Gb|Lo :gfo' k|0ffnL, 
k]l/k]m/n :gfo' k|0ffnL / 
:jrflnt :gfo' k|0ffnL_ sf] 
klxrfg ug{ nufP/, 
ltlgx¿sf]  agfj6, sfo{x¿
n]Vg nufP/ 

 csfDo lj|mofsf] gd'gf 
k|bz{g cjnf]sg u/]/ 

 glno'St / gnL ljlxg 
 u|lGylar leGgtf atfpg 
nufP/ 

 xdf]{g eg]sf] s] xf] < s'g 
xdf]{gsf] sdL jf a9L x'Fbf s] 
c;/ k5{ <   n]Vg nufP/ 
Pp6f ;fyLn] csf]{ ;fyLaf6 
d"Nof8\sg ug{ nufP/  

 

!^
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– csfDo lj|mofsf] kl/ro  
%=# u|lGy k|0ffnL]  
%=#=! u|lGy 

– kl/ro 
– k|sf/ 
– gnL ljxLg / gnLo'St u|lGyx¿  

%=#=@ dfgj xdf]{g  
– kl/ro, sfo{ / c;/ 

%=#=# jg:klt xdf]{g 
– kl/ro  
– jg:klt j[l4 xdf]{gsf] sfo{x¿ -

;fO6f]sfOlgg / clShg_ 
– jg:klt j[l4 xdf]{gsf] pkof]lutfM 

l6:o' sNr/, t/sf/L tyf 
kmnkm"n v]tL 

k|jfxsf] k|lj|m|ofnfO{  sDKo'6/df input, output / CPU larsf] 
;"rgf k|jfx k|lj|mof;Fu t'ngf ub}{ dfgj :gfo' k|0ffnLsf] sf] lrq 
agfpg nufO{ lrqsf] JofVof ug{ nufpg]  

 :gfo' k|0ffnLsf] lrq jf lel8of] k|bz{g ug]{ .  ljBfyL{nfO{ ;d"xdf 
ljefhg u/L :gfo' k|0ffnLsf ljleGg efux¿ -s]Gb|Lo :gfo' k|0ffnL, 
k]l/k]m/n :gfo' k|0ffnL / :jrflnt :gfo' k|0ffnL_ sf] agfj6 / 
ltgLx¿sf] sfo{x¿ / cGt/;DaGw af/]df ;d"xdf 5nkmn ug{ 
nufpg], k|:t't ug{ nufpg], cfjZostfcg';f/ lzIfsn] yk k|:6 
ug]{ 

 ;Dej eP dl:itssf] gd'gf, geP lrq jf lel8of] k|bz{g ub}{ 
dl:tissf ljleGg efux¿ klxrfg ug{ nufpg] / pSt efux¿sf] 
sfo{x¿ j0f{g ug{ nufpg],  df6f] jf Sn] sf] dbtaf6 dl:tissf] 
df]8]n lgdf{0f ug{ nufO{ ;j} eGbf /fd|f] df]8]nnfO{ k|of]uzfnfdf 
k|bzg ub}{ /fVg] 

 xfdLn] s'g} tftf] j:t' 5'Fbf PSsf;L xft lgsfN5f}+, lsg < h:tf 
ljleGg k|Zgx¿ ub}{ csfDo lj|mofsf] kl/ro lbg nufpg] / csfDo 
lj|mof s]Gb|Lo :gfo' k|0ffnLdf /x]sf] ;'if'Dgfn] u/fpF5 egL :ki6 x'g 
;xof]u ug]{ 

 ljBfyL{nfO{ ;d"xdf ljefhg u/L skf;, /ª\uLg wfuf] / kf]t] 
dfnfsf] k|of]u u/L sf8{ af]8{ jf rf6{ k]k/df csfDo lj|mofsf] gd'gf 
tof/ ug{ nufO{ xfd|f] z/L/df csfDo lj|mof s;/L x'G5 < JofVof 
ug{ nufpg] 

 cldnf] vfg]s'/fx¿ b]Vbf xfd|f] d'vdf ¥ofn s;/L cfpF5 < xfdLn] 
vfPsf] vfgf krfpg dbt ug]{ OGhfOdx¿ sxfFaf6 pTkfbg  
x'G5g < h:tf k|Zgx¿ ub}{ u|lGysf] kl/ro lbg nufpg] / ljleGg 
lsl;dsf u|lGyx¿ -gnL ljxLg / gnLo'St u|lGyx¿_ sf af/]df 
JofVof ug{ nufpg] ;fy} gnL ljxLg / gnLo'St u|lGyx¿lar 
leGgtf 5'6\6ofpg nufpg]  

 dfgj z/L/df ljleGg gnL ljxLg u|lGyx¿sf] cjl:ylt b]vfpg] 
rf6{ jf lel8of] k|b{zg ub}{ ljleGg gnL ljxLg u|lGyx¿ klxrfg ug{ 
nufpg] / ltgLx¿n] pTkfbg ug]{ >fj g} xdf]{g xf] egL xdf]{gnfO{ 
kl/lrt u/fpg] . o;df dfgj z/L/df ljleGg u|lGyx¿sf] :yfg 
b]vfpg] lrq agfpg nufpg] gnL ljxLg u|lGyx¿n] pTkfbg ug]{ 
xdf]{gx¿ / ltgLx¿sf sfo{x¿sf] ;"rL tof/ u/L sIffdf k|:t't 
ug{ nufpg] 

 ljleGg lsl;dsf xdf]{gx¿sf] 36a9n] ubf{ dfgj z/L/df x'g] 
c;/x¿sf] lel8of] jf lrqx¿ b]vfO{ ltgLx¿sf af/]df 5nkmn 
u/fO{ ;"rLs[t ug{ nufpg] 
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 hGt'x¿n] h:t} jg:kltx¿n] klg j[l¢sf nflu xdf]{gx¿ pTkfbg 
u5{g\ eGg] af/]df 5nkmn u/fpFb} jg:klt j[l4 xdf]{gsf] kl/ro
 lbg] . cytokinin / auxin nfO{ jg:klt j[l4 xdf]{gsf ¿kdf 
lrgfpFb} logLx¿sf] sfo{ 5nkmn ug]{  

 s[lif If]qdf eO/x]sf jg:klt j[l4 xdf]{gsf] k|of]uaf/] 5nkmn 
u/fpg]  

^=k|s[lt / 
jftfj/0f 

^=! kfl/l:ylts k4lt 
– hnLo / :ynLo kfl/l:ylts 

k4ltdf h}ljs / ch}ljs 
cjojx¿sf] cGt/;DaGw  

^=@ kfl/l:ylts k4ltdf vfB rj|m / 
vfB hfnsf] kl/ro / hLjx¿sf] 
cGt/;DaGw  

^=# hLjx¿ larsf] cGt/lj|mof M 
k|lt:kwf{  
-competition_, l;sf/ - 
predation_, k/hLjLttf  
-parasitism_, sd]lG;oflnHd  
-commensalism_, kf/:kfl/stf 
-mutualism_ 

 :ynLo / hnLo kfl/l:ylts k4ltsf] cjnf]sg ug{ nufpg] . ToxfF 
/x]sf h}ljs / ch}ljs tŒjx¿sf] ;"rL tof/ ug{ nufO{ 
ltgLx¿larsf] cGt/;DaGw vf]hL ug{ nufO{ cGt/lj|mof ug{ 
nufpg]  

 ljBfyL{nfO{ ;d"xdf ljefhg u/L  sf8{jf]8{, ljleGg /ªsf] wfuf] 
cfbL k|of]u u/L hnLo / :ynLo kfl/l:ylts k4ltsf] gd'gf agfO{ 
sIffdf k|bz{g ug{ nufpg] 

 ljleGg kfl/l:ylts k4ltdf /x]sf hLjx¿n] vfg] lj|mof / o;/L 
vfg] / vfOg] cfwf/df ag]sf] cGt/;DaGwsf ;DaGwdf 5nkmn ug]{ 

 zlSt x:tfGt/0f -energy transfer_ sf cfwf/df vfB rj|m / 
vfB hfnf]sf] kl/ro lbg]   

 vfB rj|m / vfB hfnf]sf cfwf/df kfl/l:ylts k4ltdf /x]sf 
hLjx¿sflar cGt/;DaGw -pTkfbs, pkef]Stfsf ljleGg txx¿ / 
ljR5]bs_ sf af/]df 5nkmn u/fO{ j0f{g ug{]  

 pSt kfl/l:ylts k4ltdf /x]sf ljleGg hLjx¿sf] vfgf tyf 
jf;:yfgsf nflu x'g] cGt/lge{/tfsf cfwf/df hLjx¿sf larsf] 
cGt/;DaGw k|lt:kwf{ -competition_, l;sf/ - predation_, 
k/hLjLttf -parasitism_, sd]lG;oflnHd -commensalism_, 
kf/:kfl/stf -mutualism_ sf pbfx/0fx¿ k|:t't ub}{ pSt 
cGt/;DaGwx¿sf af/]df j0f{g ug]{/ tflnsf agfpg nufpg] 
 

 hlno / :ynLo kfl/l:ylts 
k4ltdf h}ljs / ch}ljs 
tŒjx¿sf] cGt/;DaGw 
klxrfg ug{ nufP/ 

 vfB hfnsf] lrqaf6 
ljleGGf vfB >L8\vnf vf]h]/ 
k|:t't ug{ nufP/   

 ljBfyL{n] agfPsf gd'gfsf] 
cjnf]sg / k/LIf0f u/]/ 

 ljBfyL{x¿sf] sIffdf ul/g] 
ljleGg lj|mofsnfkdf ePsf] 
;xeflutfsf] d"Nofª\sg u/]/

 sIffdf ljBfyL{sf] 
k|:t'lts/0fdf cfTdljZjf;, 
xfjefj, ljifoj:t', jf]nLsf] 
:ki6tf cflbsf] d"Nofª\sg 
u/]/ 

 PsfO cGTodf ax'j}slNks 
k|Zgx¿ lgdf{0f u/L 
ljBfyL{sf] l;sfO cj:yf 
hfFr u/]/ 

^

ef}lts 
tyf 
cGtl/If 
lj1fg 

&= an / 
rfn 
 
  

&=!  l;wf/]vLo rfnsf ;dLs/0fx¿ 
&=@ l;wf/]vLo rfnsf u|fkm 
– :yfgfGt/0f–;dosf] u|fkm 
– ult—;dosf] u|fkm 
– ult / k|j]u ;DalGw ul0ftLo 

;d:ofx¿ 
&=# rfn;DaGwL Go'6gsf lgodx¿ 
– Ogl;{of 
– rfn;DaGwL Go'6gsf] klxnf]  lgod 

/ b}lgs hLjgdf pkof]usf 

 b'/L, :yfgfGt/0f, j]u / ultsf] cjwf/0ff / pbfx/0fx¿sf] k'g/fj[lQ 
u/fpg] 

 cf};t ult / k|j]usf] kl/efiffaf6 ;'? u/L l;wf /]vLo rfnsf 
;dLs/0fx¿ k|dfl0ft ug]{ tyf logLx¿sf] k|of]u u/L ul0ftLo 
;d:of xn ug]{ / ug{ nufpg]  

 :yfgfGt/0f / ;dosf] u|fkm lvRg l;sfpg] 
 :yfgfTt/0f  / ;dosf] u|fkmdf /]vfsf] em'sfjn] j]u b]vfpg] tYo 

k|dfl0ft u/]/ b]vfpg]  
 ;dfg / c;dfg j]u ePsf] rfnsf] /]vfsf] e'msfjsf] leGgtf 

b]vfpg]  

 ;dsL/0f k|dfl0ft ug{ tyf 
;DalGwt lx;fa ug{ 
nufP/

 lj:yfkg / ;dosf] tyf 
j]u / ;dosf] u|fkm lvRg 
nufP/ tyf lo u|fkmsf] 
JofVof ug{ nufP/  

 Ogl;{ofsf] kl/efiff / 
pbfx/0f lbg nufP/ 

 rfn;DaGwL Go'6gsf] 

!! 
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pbfx/0fx¿ 
– rfn;DaGwL Go'6gsf] bf];|f]  lgod 

/ o;;DaGwL ul0ftLo ;d:of 

– rfn;DaGwL Go'6gsf] t];|f]  lgod / 
b}lgs pkof]ux¿sf pbfx/0fx¿

– lj|mof / k|ltlj|mofsf hf]8Lx¿
&=$ Onfl:6l;6L / Knfl:6l;6L -x'ssf] 

lgod pNn]v gug]{_ 
– kl/efiff / pbfx/0f  


 j]u / ;dosf] u|fkm;DaGwL klg dfly h:t} sfo{x¿ ug]{ u/fpg] 
 l;Ssf / sf8{, wfuf] jf 8f]/Ldf em'G8\ofPsf] ux|f}F j:t' xNnfpg] h:tf 

k|of]ux¿ u/]/ Ogl;{ofsf] kl/ro lbg] / cGo pbfx/0faf/] 5nkmn 
u/fpFb} Ogl;{of / lk08sf] ;DjGw :ki6 kfg]{ 

 rfn;DaGwL Go'6gsf] klxnf] lgod k|bz{g ug]{, pbfx/0f lbg] / 
;DalGwt k|of]ux¿ u/fpFb} j:t'sf] rfnsf] cj:yf abNg afXo 
kl/0ffTds ansf] cfjZostf af]w u/fpg] 

 8fogflds 6«nL jf To:t} ;lhn} u'8\g] j:t' -v]nf}gf uf8L jf 
7]nfuf9f jf k]lG;nsx¿sf] tfFtL dfly Hofldlt afs;_ df ljleGg 
kl/df0fsf] an tyf tf}n /fv]/ To;sf] k|j]udf cfpg] c;/ k|bz{g 
ub}{ afXo kl/0ffTds ann] j:t'df pTkGg ug]{ k|j]u kl/0ffTds 
ansf] dfqf;Fu cg'j|mdfg'kflts  tyf j:t'sf] lk08;Fu 
Jo'Tj|mdfg'kflts x'g] / k|j]u / an Ps} lbzfdf x'g] tYo k|i6 kfg]{  

 rfn;DaGwL Go'6ggsf] bf];|f]  lgod an lk08 / k|j]usf] u'0fgkmn 
l;t a/fj/ x'G5 eGg] egfO  F= ma ;"q  af6 ul0flto ;d;of 
;dfwfgsf] cEof; u/fpg] 

 km'6an jf cGo pbfx/0faf6  lj|mof / k|ltlj|mofsf] cjwf/0ff k|i6 
kfg]{, PS;g / l/PS;g ;wF} Ps csf{;Fu a/fa/ t/ ljk/Lt lbzfdf 
x'g] / slxNo} klg b'j} Pp6} j:t''df sfo{/t gx'g] tYo k|i6 kfg]{  

 rfn ;DaGwL Go'6ggsf] t];|f]  lgod -j:t'' A n] j:t'' B df an 
nufof] eg] j:t'' B n] j:t' A df pltg} dfqfsf] t/ ljk/Lt lbzfdf 
an nufpF5_ atfpg]   

 >Job[io tyf k|of]ux¿sf cfwf/df ljleGg kl/j]zdf  Go'6gsf] t];|f] 
lgodcg';f/ action / reaction hf]8Lsf] klxrfg ug{ l;sfpg] 

 >Job[iosf] ;xfotfn] rfn;DaGwL Go'6gsf] t];|f] lgodsf b}lgs 
pkof]ux¿ -/s]6, lxF8fO, kf}8L, r/fsf] p8fg, cflb_ af/] 5nkmn 
u/fpg] 

 /a/ tGsfP/ b]vfpFb} kl/0ffTds ann] j:t''sf] ;fOh kl/jt{g u5{ 
eGg] tYo k|bz{g ug{]  

 To;}u/L e/]sf] a]n'g jf 6'yk]:6 jf sfuhnfO{ ;dfpFbf cfsf/ 
kl/jt{g ePsf] b]vfpFb} kl/0ffTds ann] j:t'sf] cfsf/ kl/jt{g u5{ 
eGg] tYo atfpg] 

 /a/ AofG8 / Knfl:6ssf] ;xfotfn] Onfl:6l;6L / Knfl:6l;6L 
u'0fx¿ k|bz{g ub}{ oL u'0fx¿sf] kl/efiff, pbfx/0f lbg] / 5nkmn 
ug]{ -x'ssf] lgod pNn]v ug{ gkg]{_  . 

 lo kf7x¿ ;Fu ;DjlGwt ul0flto ;d:ofx¿ ;dfwfgfy{ 5nkmn 
ug{ nufpg] 

klxnf]  lgod atfpg 
nufP/ 

 kl/0ffTds ann] j:t'sf] 
rfnsf] cj:yf abN5 eGg] 
k|bz{g ug{ nufP/ 

 rfn;DaGwL Go'6gsf] bf];|f]  
lgod atfpg tyf k|bz{g 
ug{ nufP/ 

 F = ma ;"qsf] k|of]u u/L 
ul0ftLo ;d:ofsf] xn ug{ 
nufP/

 rfn;DaGwL Go'6gsf] t];|f]  
lgod atfpg tyf k|bz{g 
ug{ nufP/

 ljleGg kl/j]zdf Go'6gsf] 
t];|f] lgodcg';f/ action 
/ reaction hf]8L 5'6\ofpg 
nufP/, pkof]u ;f]w]/, 
k|bz{g ug{ nufP/, pkof]u 
;DaGwL vf]hL ug{ nufP/

 t];|f] lgodsf b}lgs 
pkof]ux¿ ;f]w]/ 

 kl/0ffTds ann] j:t''sf] 
cfsf/ / ;fOh  kl/jt{g 
u5{ eGg] k|bz{g ug{ 
nufP/

 elasticity and plasticity 
sf] kl/efiff / pbfx/0f 
lbg nufP/ .
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*=oGq  
 

* ;/n oGq 
*=! 58\s] ;tx -km];f] / k]r ;lxt_, 

l3gL{ tyf kfª\u|f / laF8 
– kl/ro 
– oflGqs kmfObf  
– ult cg'kft 
– sfo{ Ifdtf 
*=@ ;/noGqdf an -Okmf]6{ / tf}n_ / 

ann] kf/ ug]{ b'/Lsf] ;DaGw 
*=# hl6n oGq 
 

 >Job[io ;fdu|Lsf] k|of]u u/L jf jf:tljs 58\s] ;tx, l3gL{, km];f], 
k]r tyf kfªu|f / laF8 k|bz{g u/L ltgLx¿nfO{ ;/n oGq eGg'sf] 
sf/0fx¿ 5nkmn u/fpg], l6kf]6 ug{ nufpg] 

 :s||' / km];f]nfO{ 58\s] ;txs} ¿kdf kl/lrt u/fpg] 
 58\s] ;tx, l3gL{, kfªu|f / laF8 k|To]sdf tf}n, an, tf}nn] kf/ ug]{ 

/ ann] kf/ ug]{ b'/L dfkg ug{ nufpg] / ltgLx¿sf oflGqs kmfObf 
/ ult cg'kftsf] lx;fa ug{ l;sfpg]  

 w]/}h;f] ;/n oGqdf k|fo M tf}neGbf an sd nufOg] t/ ann] tf}n 
eGbf w]/} b'/L kf/ ug'{kg]{ tYo pbfx/0f;lxt k|i6 kfg]{ 

 oGqsf] sfo{ Ifdtfsf] kl/efiff lbg] / oGqsf] sfo{ Ifdtf lx;fa ug{ 
l;sfpg] 

 oGqsf] sfo{ Ifdtf ;tk|ltzteGbf sd x'g] tYo k|df0f;lxt k'li6 
ug]{  

 oGqsf] sfo{ Ifdtf, oflGqs kmfObf / ultcg'kftsf] ;DaGw 
ljZn]if0f ug]{ / ;/n ul0ftLo ;d:of xn ug{ l;sfpg]  . 

 k|To]s oGqdf nufOg] an / o;n] kf/ ug'{ kg]{ b'/Lsf] ;DaGw 
k|of]ufTds lj|mofsnfkaf6 k'li6 ug]{ 

 ljleGg oGqx¿ k|bzg ub}{ ltgLx¿nfO{ ;/n / hl6n oGqsf] ?kdf 
jlu{s/0f ug{ nufpg] 

 rDrf, s'rf] cflb lsg ;/n 
oGq xf] < h:tf k|Zgx¿ 
;f]w]/  

 ;/n oGqdf an -Okmf]6{ / 
tf}n_ / ann] kf/ ug]{ 
b'/Lsf] ;DaGw  s:tf] x'G5 < 
k|:6 kfg{ nufP/ 

 hl6n oGq / ;/n oGqdf 
s] ;DaGw 5 < sfo{ Ifdtf 
eg]sf] s] xf] < h:tf df}lvs 
k|Zgx¿ ;f]w]/ /  ;/n 
ul0ftLo ;d:of xn ug{ 
nufP/  



% 

(=pmhf{ (= pmhf{sf]] cjwf/0ff 
(=!  ;f}o{ pmhf{ kl/ro  
– ;"o{df x'g] Go'lSno/  k|ltlj|mof 
– ;"o{df Go"lSno/ km\o"hg 

k|ltlj|mofsf nflu cfjZos 
cfwf/x¿  

(=@ ;f}o{ phf{sf] k|ljlwsf] kl/ro 
-;f}o{ 6'sL, ;f}o{ ph{fdf cfwfl/t 
;8s aQL, ;f]nf/ lx6/, ;f}o{phf{ 
;Fu ;DalGwt cGo pks/0fx¿_ 

– ;f}o{phf{ ;Fu ;DalGwt pks/0fsf] 
gd'gf lgdf{0f -;f]nf/ lx6/_ 

(=# h}ljs pmhf{ cjwf/0ff / dxŒj  
(=$ la|s]6 / afof]UofF;sf] dxŒj, 

agfpg] ljlw / pkof]u 
(=% g]kfndf k|of]u ul/g] pmhf{sf 

j}slNks ;|f]tx¿ /  ljsf;sf 
;Defjgf  

 l6lkP; ljlwaf6 phf{sf ;|f]tx¿ / pkof]usf] ;Gbe{df lgrf]8 lgsfNg] 
 ;f}o{ zlStnfO{ ljB'tLo zlStdf ?kfGt/0f ug]{ pks/0f / ltgsf 

gd'gf x¿ lgdf{0f ug{ nufO{ To;sf] pkof]uaf/] 5nkmn u/fpg]  
 ;"o{df x'g] Go'lSno/ k|ltlj|mof;Fu ;DjlGwt zAb ;dLs/0f / ;'q 

;dLs/0f n]Vg cEof; u/fpg] o;sf cfwf/df ;"o{af6 zlSt k|fKt x'g] 
k|lsof k|i6 kfg]{  

 ;"o{nfO{ phf{sf] k|d'v ;|f]t dfGg'sf sf/0fx¿ 5nkmn ug]{  
 ;f}o{ phf{;DaGwL ;Dej ePsf k|ljlw k|bz{g u/L ltlgx¿sf] sfo{ 

l;4fGt :ki6 kfg]{  
 ;f]nf/ lx6/sf] gd'gf tof/ ug]{ ljlw 5nkmn ub}{ ljBfyL{nfO{ gd'gf 

;f]nf/ lx6/ agfpg nufpg] / k|bz{g ug{ nufpg] 
 h}ljs OGwg -afof]df;, k/fn, 5jfnL / e";_ sf] kl/ro lbP/  

ltgLx¿sf] pkof]lutf af/] 5nkmn u/fpFb} lgisif{ lgsfNg nufpg] 
 la|s]6 / afof]UofF; sf] ;fdfGo kl/ro lbFb} o;sf]  lgdf{0f k|lj|mof 

:ynut e|d0f jf >Jo b[Zo dfWodaf6 cjnf]sg ug{ nufO 
cjwf/0ffut :ki6tf Nofpg]  

 g]kfndf k|of]u ug{ ;lsg] j}slNks pmhf{sf af/]df 5nkmn u/L 
;|f]tx¿ -jfo' pmhf{, h}ljs pmhf{, hnljB't, afof]UofF;, ;f}o{ phf{ 
cflb_ sf] klxrfg ug]{ / ltgLx¿sf] ljsf;sfnflu b]lvg] ;Defjgfx¿ 

 ljBfyL{n] lgdf{0f u/]sf 
gd'gfx¿sf] lzIfsaf6 k'j{ 
lgdL{t ?lj|S;sf cfwf/df 
:jd'Nofªsg ug{ nufP/   

 5nkmndf plgx¿sf] 
;xeflutfsf]] cj:yf 
d"Nofª\sg u/]/ 

 k|ltj]bgsf] d'Nofª\sg u/]/ 
 sIffdf lzIfs lgld{t 5f]6f 

5f]6f k|Zgx¿df ljBfyL{n] 
lbPsf] df}}lvs pTt/sf 
cfwf/df 

 PsfOut ?kdf ax'j}slNks 
/ ljifout k|Zgx¿ lgdf{0f 
u/L  lnlvt k/LIff lnP/  

* 
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;d]t ;d]6]/ k|To]s ljBfyL{nfO{ 5f]6f] k|ltj]bg tof/ ug{ nufpg]   
!)= t/ª\u 
 
 

!)= t/ª\u 
!)=! t/ª\usf k|sf/ 
– oflGqs -nª\lur'l8gn / 6«fG;e;{ 

t/ª\u_ sf] kl/ro / leGgtf 
– oflGqs / ljls/0f t/ª\usf] leGgtf 
!)=@ ljls/0f j0f{k6 
– kl/ro  
– /]l8of], OGk|mf/]8, lelhjn, 

cN6«fefOn]6, PS;/] / ufdf/] 
!)=# PS;/] kmf]6f]u|fkmL  ljlw 
– kl/ro -PS;/] pTkfbg ug]{ 

pks/0fsf] gfd, kmf]6f] lvRg] ljlw, 
kmf]6f]df x8\8Lx¿ b]lvg] sf/0f_ 

!)=$ l;l6:Sofg 
– kl/ro 
– sfo{l;4fGt -zlStzfnL PS;/]sf] 

dl;gf] beam n] z/L/sf] Pp6} 
v08nfO{ $% l8u|L sf]0fsf] 
cGt/fndf $ lbzfaf6 :Sofg u/]/ 
8f6f ;ª\sng ug]{ / ;f] 8f6fsf 
cfwf/df z/L/sf] pSt v08sf] b'O{ 
cfoflds 6«fGe;{ lrq agfpg] clg 
ljleGg v08sf 8f6f ldnfP/ 
lqcfoflds lrq agfpg]_

!)=% Wjlgsf] k/fjt{g 
– kl/ro 
– b}lgs pkof]ux¿ 
– k|ltWjlg!)=% cN6«f;f]gf]u|fkmL 

-Ultrasonography)  
– kl/ro 
– ;ª\lIfKt sfo{k|lj|mof 

-6«fG:8\o';/n] cN6«f;fpG8 pTkGg 
ug]{, cN6«f;fpG8 z/L/sf ljleGg 
txaf6 k/fjt{g x'g] / o;nfO{ k'gM 
6«fG:8\o';/n] ;f];]/ sDKo'6/df 
;"rgf k7fpg] clg sDKo'6/n] 

 kfgLsf] ;tx / 8f]/Ldf t/ª\u pTkGg u/L t/ª\usf] t/ª\u nDafO, 
PlDKnr'8 / cfj[lQ lrgfpg], kl/efiff lbg nufpg]

 v = f af/] k'gtf{huL u/fpg]
 Slinky sf] ;xfotf jf >Jb[iosf] ;xof]un] nª\lur'l8gn / 6«fG;\e;{ 

t/ª\u lrgfpg] / leGgtfaf/] 5nkmn u/fpg] oflGqs / ljls/0f 
t/ª\ux¿sf] pbfx/0f lbFb}F ltgLx¿sf u'0fx¿sf cfwf/df leGgtf 
5nkmn ug]{ 

 >Job[io ;fdu|Lsf ;xfotfn] ljls/0f j0f{k6sf] kl/ro lbg] / 
/]l8of], OGk|mf/]8, leljnn, cN6«fefOn]6, PS;/] / ufdf/]sf s]xL b}lgs 
pkof]uaf/] 5nkmn u/fpg] 

 >Job[io ;fdu|Lsf ;xof]un]  c:ktfndf k|of]u ul/g] PS;/] 
kmf]6f]u|fkmL ljlwsf] ;ª\lIfKt kl/ro lbg], ;Dej eP glhs}sf] 
c:ktfn jf d]l8sn ;]G6/df z}lIfs e|d0f u/fpg] 

 >Job[io ;fdu|Lsf ;xof]un]  c:ktfndf k|of]u ul/g] l;l6:Sofgsf 
ljlwsf] ;ª\lIfKt kl/ro lbg], ;Dej eP glhs}sf] c:ktfn jf 
d]l8sn ;]G6/df z}lIfs e|d0f u/fpg] 

 Wjlgsf] k/fjt{g k|bz{g ug{] / k/fjlt{t Wjlgsf pkof]uaf/] 5nkmn 
u/fpg] 

 ;DalGwt lrqx¿ tyf >Job[io ;fdu|Lx¿ b]vfpFb} sf]7fdf k|ltWjlg 
36fpg] ;/n ljlwx¿af/] 5nkmn u/fpg] 

 glhssf] c:ktfn jf d]l8sn ;]G6/df e|d0f u/fP/ jf >Job[io 
;fdu|Lx¿ k|of]u u/L z/L/ leqsf ljleGg cª\usf] cj:yfaf/] 
cWoog ug{ s;/L cN6«f;fpG8 k|of]u ul/G5 tyf cN6«f;f]gf]u|fkmLsf] 
sfo{ l;4fGtsf af/]df ;/n j0f{g ug]{, 5nkmn ug]{ . 

 lrqsf cfwf/df 
nª\lur'l8gn / 6«fG;e;{ 
t/ª\u tyf oflGqs / 
ljls/0f t/ª\u lrGg tyf 
ltgLx¿ larsf leGgtf 
atfpg nufP/

 ljls/0f j0f{k6sf ljleGg 
v08sf b}lgs pkof]u 
atfpg nufP/

 c:ktfndf k|of]u ul/g] 
PS;/] kmf]6f]u|fkmL 
ljlw;DaGwL ;/n k|Zgx¿ 
;f]w]/

 l;l6:Sofg;DaGwL ;/n 
k|Zgx¿ ;f]w]/

 Wjlgsf] k/fjt{g k|bz{g ug{ 
tyf o;sf b}lgs 
pkof]ux¿ tyf k|ltWjlg 
36fpg] ljlwx¿ atfpg 
nufP/ 

 k|ltWjlg k|of]u u/L cfk"m 
cufl8sf] kxf8sf] b'/L tyf 
b'O{ kxf8larsf] b'/L s;/L 
kQf nufpg ;lsG5 < 
h:tf k|Zgx¿ ;f]w]/ 

 cN6«f;f]gf]u|fkmL  
-Ultrasonography) sf] 
sfo{k|lj|mofsf] ;/n j0f{g 
ug{ nufP/  

!^ 
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ljleGg txaf6 kmls{Psf Wjlgn] 
lnPsf] ;dosf cfwf/df z/L/sf 
leqL efusf] 5fof lrq agfpg]_ 

!!= ljB't\  !!= ljB't\\ 
!!=! ljB't\ wf/f 
– kl/efiff 
!!=@ On]S6«f]df]l6e kmf];{ / kf]6lG;on 
l8km/]G; 
– kl/ro 
– leGgtf 
!!=# ljB't\\ cj/f]w  
– kl/efiff, ef]N6]h, ljB't\wf/f / 

cj/f]wsf] ;DaGw  
– ;/n ul0ftLo ;d:ofx¿   
!!=$ cj/f]wx¿÷nf]8x¿sf] >]0fLj|md /  

;dfgfGt/ ;d"xLs/0f 
– kl/ro 
– ljif]ztf 
– ;DalGwt ul0ftLo ;d:of 
!!=% ljB't\sf] tfk / k|sfz c;/  
!!=^ ljB'tLo ;fdYo{  

– kl/efiff  
– ;/n ul0ftLo ;d:of 

!!=& ljB't\ vkt / ljB't\ dx;'n  
!!=* ljB't r'xfj6 / nf]8;]l8ª

 ljB't\ wf/fsf] kl/efiff lbO{ pSt kl/efiffaf6 I = Q/t ;"q b]vfpg] 
/ k|of]u ug{ nufpg], cEof; u/fpg]

 plrt analogy af6 e.m.f. / p.d. sf] kl/ro lbg], 5nkmn 
u/fpg] 

 cj/f]w -R_ nfO{, ef]N6h -V_ / ljB'wwf/f -I_ sf]  cg'kftsf ¿kdf 
kl/eflift ug]{ /  ;f] kl/efiff af6  R=V/I  ;"q lgsfnL o;sf] 
k|of]uaf6 ul0ftLo ;d:of ;dfwfg ug{ nufpg] 

 cf]xd PsfOsf] kl/ro lbg] tyf of] tThGo PsfO xf] egL k|dfl0ft 
ug{ nufpg]  

 ;'rfnssf] cj/f]w ljleGg cj:yf -nDafO, df]6fO, kbfy{ / tfkj|md_ 
cg';f/ kl/jt{g x'g] eP tfklg  R = V/I  ;w}F nfu' x'g] tYo 
atfpg] 

 cj/f]wx¿sf] >]0fLj|md jf ;dfgfGt/ h8fgsf] kl/efiff lbg], k|bz{g 
ug]{ tyf cj/f]wx¿sf] >]0fLj|md jf ;dfgfGt/ h8fg ug{ nufpg] 

 ljBfyL{nfO{ cj/f]wx¿sf] >]0fLj|md / ;dfgfGt/ h8fgsf  ljB't\ 
wf/f / kf]6]lG;on km/s;DaGwL ljz]iftf kQf nufpg  ;xof]u ug]{ 

 cj/f]wx¿sf] >]0fLj|md / ;dfgfGt/ h8fgsf]  k|efjsf/L 
cj/f]w;DaGwL ul0ftLo ;d:of xn ug{ l;sfpg]  

 nf]8df ljB't\ axFbf ljB't\ zlSt tfk zlStdf ¿kfGtl/t x'g] tYo 
k|bz{g ug]{

 ljB'tLo ;fdYo{sf] kl/efiff lbg]   
 s'g} klg ljB't\ nf]8df pb[t ul/Psf] ;fdfYo{sf] cy{ a'emfpg]  
 ;fdYo{sf] kl/efiffcg';f/ P=IV x'G5 eGg]  k|dfl0ft u/L ;"q k|of]u 

u/L nf]8sf] ;fdYo{ lx;fa ug{ l;sfpg], cEof; u/fpg] 
 ;fdYo{sf] ;fwf/0f kl/efiffaf6 ljB't\ vkt -ljB't\ zlStsf] kl/df0f_ 

ljB't\ vkt E= ljB't ;fdYo{ -P_ k|of]u ePsf pks/0fsf] ;8\Vof 
-N_ ;do -t_ x'G5 eGg] b]vfpg], ;"q k|of]u u/L lx;fa ug{ 
l;sfpg] 

 ljB't\ vktnfO{ kilowatt-hour df JoSt ul/g] tYo atfpFb} 
kilowatt-hour sf] cy{ atfpg] 

 xfdLn] k|of]u ug]{ ljB't\ pks/0fx/sf] ;fdYo{ -lsnf]jf6df_ / k|of]u 
ul/Psf] ;do -306fdf_ ljB't\ vktsf] lx;fa ug{ l;sfpg], cEof; 
u/fpg] 

 ljB't\ dx;'nsf] ;/n lx;fa ug{ l;sfpg], cEof; u/fpg]  .

 ljB't\ wf/fsf] kl/efiff lbg 
nufP/ tyf I=Q/t ;"q 
k|of]u u/L ;DalGwt 
ul0ftLo ;d:of xn ug{ 
nufP/ 

 cj/f]wsf] kl/ro lbg tyf 
lx;fa ug{ nufP/ 

 ljB't\sf] tfk c;/;DaGwL 
;/n k|Zgx¿ ;f]w]/ 

 ljB'tLo ;fdYo{;DaGwL 
;fwf/0f -h:t}M k|Zgx¿ 
df]afOn kmf]gsf] ljB't\ 
;fdYo{ 5W xf] eGgfn] s] 
a'emfpF5_ h:tf k|Zg ;f]w]/ 
tyf lx;fa ug{ nufP/ 

 ljB't\ vkt tyf ljB't\ 
dx;'nsf] ;/n lx;fa ug{ 
nufP/  



!@ 
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 ljB't r'xfj6 / nf]8;]l8ª;DaGwL cvaf/df 5flkPsf ;drf/x¿ 
;'gfpFb} jf cfˆgf] cg'ejx¿ ;'gfpFb} cjwf/0ff :ki6 kfg]{ / 
Go'gLs/0fsf] pbfx/0f 5nkmn ug]{

!@=a|Xdf08 
 

– cfsfzLo lk08x¿larsf] b'/L dfkg 
ug]{ PsfOx¿ -k|sfz aif{, 
P:6«f]gf]ldsn o'lg6_  

– ANofsxf]n / g]a'nf 
– tf/fsf] hLjgL -hGd, /]8hfPG6 

cj:yf / d[To'_ 
– vuf]n lj1fgsf] cWoog ug]{ /fli6«o 

/ cGt/fli6«o ;ª\3;+:yf -NAST, 
NASA, IAU_ 

 cfsfzLo lk08x¿larsf] b'/L dfkg ug{ k|sfz jif{, P:6«f]gf]ldsn 
PsfOx¿ k|of]u ul/g] tYo pbfx/0f;lxt :ki6 kfg]{

 >Job[iosf] k|of]u u/L  ANofsxf]n / g]a'nfsf af/]df ;fdfGo 
5nkmn u/fpg]

 >Job[iosf] k|of]u u/L tf/sf] hLjgL atfpg]
 vuf]n lj1fgsf] cWoog ug]{ /fli6«o / cGt/f{li6«o ;ª\3;+:yf -

NAST, NASA, IAU_ sf] kl/ro / of]ubfgsf ;DaGwdf 5nkmn 
ug]{

 vuf]n lj1fgsf] cWoog ug]{ /fli6«o / cGt/f{li6«o ;ª\3;+:yfn] u/]sf 
sfo{x¿sf ;DaGwdf ;f]wvf]h u/L k|ltj]bg k|:t't ug{ nufpg]

 cfsfzLo lk08x¿larsf] 
b'/L gfKg] PsfOx¿ atfpg 
nufP/ 

 Nofsxf]n / g]a'nfsf] 
kl/ro lbg nufP/ 

 tf/fsf] hLjgL;DaGwL ;/n 
k|Zgx¿ ;f]w]/

 ljBfyL{sf] k|ltj]bg / 
k|:t'tLs/0f d'Nofª\sg u/]/

% 

;"rgf 
tyf 
;~rf/ 
k|ljlw 

!#=;"rgf 
tyf ;~rf/ 
k|ljlw 

!#=! b"/;~rf/ k|ljlw 
– kl/ro 
– ;ª\lIfKt sfo{k|lj|mof 

    -lglZrt cfj[lQsf] /]l8of] t/ª\u 
pTkfbg u/L To;sf] PlDKnr'8 jf 
cfj[lQnfO{ k7fpg nfluPsf] 
;"rgfsf] k|s[ltcg';f/ kl/jt{g 
u/L glhs eP ;fwf/0f =PlG6gfsf 
;xfotfn] / w]/} 6f9f eP 
:of6]nfO6sf ;xfotfn] Ps 
7fpFaf6 csf]{ 7fpFdf k7fP/ 
;"rgf cfbfg k|bfg ug]{ tYo dfq_

!#=@ s[lqd e"pku|x 
– kl/ro  
– b"/;~rf/ k|ljlwdf ltgLx¿sf] 

dxŒj 
    -;+;f/e/ ;"rgf cfbfg k|bfg ug{ 

l/n]:6];gsf] sfd ug]{ tyf k[YjL 
/ cGtl/If;DaGwL ;"rgf ;ª\sng 
u/L k[YjLdf k7fpg]_

!#=# cfw'lgs ;~rf/df OG6/g]6
!#=#=! OG6/g]6df ;fdu|Lsf] vf]h  

– ;r{ OlGhgsf] kl/ro 
– cfwf/e"t ck/]6/ (filetype, 

Inurl, and, or, define, site, +, -

 b}lgs hLjgdf ;"rgf tyf ;~rf/ k|ljlwsf ljleGg pbfx/0fx¿ 
 -kqklqsf, /]l8of], 6]lnlehg\, 6]lnkmf]g, ˆofS;, df]afOn kmf]g, 
jfOkmfO, Od]n, OG6/g]6, GPS cflb_ sf] k|of]uaf/]  5nkmn 
u/fpg]  

 /]l8of], 6]lnlehg, 6]lnkmf]g, ˆofS;, df]afOn kmf]g, Od]n, OG6/g]6, 
jfOkmfO, GPS cflb ;a} b"/;~rf/ k|ljlwsf pbfx/0f x'g\ egL 
lrgfpg] / ;a}sf] sfo{ l;4fGt Pp6} ePsf] tYo atfpg]  

 >Job[io ;fdu|Lsf] ;xof]un]  b"/;~rf/sf] ;ª\IfKt kl/ro lbg], 
5nkmn u/fpg],  AM / FM sf] sfo{l;4fGt atfpg], ;Dej eP 
glhssf] /]l8of] jf 6]lnlehg :6];gsf] z}lIfs e|d0f u/fpg] 

 >Job[io ;fdu|Lsf ;xof]un]  s[lqd e"pku|xsf af/]df 5nkmn 
u/fpg] / ltgLx¿sf sfo{  atfpg]  

 >Job[io ;fdu|Lsf] ;xof]u u/L g]kfnL e"pku|xsf] ;ª\lIfKt kl/ro 
lbg] 

 OG6/g]6dfkm{t ;~rf/ ug{ k|of]u ul/g] communication tool 
x¿sf] pbfx/0fx¿ k|:t't ub} OG6/g]6nfO{ cfw'lgs ;~rf/ k|ljlwsf] 
¿kdf kl/lrt u/fpg] 

 Od]n vftf vf]Ng], Od]n k7fpg], k|fKt ug]{ tl/sfsf] gd'gf k|:t't 
u/L cEof; u/fpg] 

 ljleGg ;r{ OlGhgsf] k|of]u u/L OG6/g]6df cWoog ;fdu|Lx¿sf] 
vf]h ug]{ tl/sf atfpg], gd'gf cEof; k|:t't ug]{ / cEof; ug{ 
nufpg] 

 OG6/g]6df l;sfO ;fdu|Lsf] vf]hL ug]{ kl/is[t tl/sfx¿, slk/fO6 
nfUg] gnfUg], vf]hL ul/Psf ;fdu|Lx¿sf] cflwsfl/stf  
k/LIf0fnufotsf] gd'gf cEof; k|bz{g / cEof; ug{ nufpg]  

 b'/;~rf/;DaGwL ;/n 
k|Zgx¿ ;f]w]/

 b}lgs hLjgdf b'/;~rf/sf] 
k|of]usf pbfx/0f lbg 
nufP/

 s[lqd e"pku|x;DaGwL 
;/n k|zgx¿ ;f]w]/

 ;}4flGts kIfsf ;DaGwdf 
k|Zgf]Q/ u/]/ 

 k|of]ufTds kIfdf cEof; 
ug{ nufO{ cjnf]sg u/]/ / 
cfTd k|ltlaDag ug{ 
nufP/  

 cgnfOg ;'/Iffsf 
pkfox¿ atfpg nufP/  

 sDKo'6/ PG6L efO/; /  
kmfo/jfnsf] k|of]u ;f]w]/  

 l8lh6n kbrfk -Digital 
Footprint_, cgnfOg 
;'/Iffnufotsf ljifodf 
ljBfyL{n] u/]sf] cgnfOg 
cjnf]sgsf] d"Nofª\sg 
u/]/  
 

!$ 
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,*,map, weather) k|of]u u/L 
kl/:s[t vf]h - narrow search 
results_  

– slk/fO6 gnfUg] ;fdu|L vf]hL 
ug]{ ljlwx¿ 

– vf]hL ul/Psf] ;fdu|Lsf] 
cflwsf/Lstf kQf nufpg] 
;fdfGo ljlw 
-sd]G6, k[i7kf]if0f, ;|f]t, k|sfzg 
ldlt, n]vs, k|sfzs =dfkm{t_ 

!#=$ cgnfOg ;'/Iff 
– ;'/Iffsf pkfox¿ 

- sDKo'6/ PG6L efO/;sf] k|of]u, 
kmfo/jfnsf]  
k|of]unufot cgnfOg ;'/Iff_,  

– cgnfOg uf]kgLotf / l8lh6n 
kbrfk, ;fOa/ a'lnªk|ltsf] 
;ts{tf / ;r]tgf 

 vf]lhPsf ;fdu|Lx¿ -text and image_ ;Dkfbg u/L lk|h]G6];g 
k|f]u|fdx¿ dfkm{t Jojl:yt tl/sfn] 8s'd]G6 tof/ u/L k|:t't ug{ 
l;sfpg] / cEof; u/fpg]]  

 cgnfOg ;'/Iff;Fu ;DalGwt dfdnf cWoog -case study_ k|:t't 
ub}{  ;'/Iffsf pkfox¿ ;DaGwdf ;fd"lxs 5nkmn ug]{ 

 cgnfOg uf]klgotf, ;fOa/ a'lnªk|ltsf] ;ts{tf / ;r]tgf af/]df 
k|:t'tLs/0f tyf 5nkmn ug]{ 

 l8lh6n kbrfk -Digital Footprint_ sf] kl/ro, dxŒj / k|efj 
;DaGwdf pbfx/0fx¿;lxt :nfO8 jf rf6{ / cgnfOgsf 
dfWodaf6 k|:t't ub}{ :ki6 kfg]{ 

 sDKo'6/ PG6L efO/; / kmfo/jfnsf] k|of]u pbfx/0f;lxt k|:t't 
u/L o;af6 sDKo'6/df x'g] ;'/Iff atfpg] . 
 

 

/;fog 
lj1fg 

!$=k/df0f' 
;+/rgf / 
/f;folgs 
aG8 
 

!$=!+ kf/df0fljs ;+/rgf 
– kl/ro  

!$=@ Go'lSno;sf] :yfoLTj -n/p 
cg'kft, Go'lSno/ ;fOh_ 

– /]l8of]wdL{ ultljlw 
-radio activity_ 

!$=@=!  /]l8of]wdL{ pT;h{g 
– kl/ro 
– cNkmf -_, lj6f -_ / ufdf -
_ ljls/0f 

!$=@=@ Go'lSno/ lkm;g / Go'lSno/ 
ˆo'hg  

– ;fdfGo kl/ro 
– lkm;g / ˆo'hg x'g] cj:yf -

/f;folgs k|ltlj|mof pNn]v ug{ 
gkg]{_ 

!$=@=#  kf/df0fljs pmhf{  
– kl/ro 
– pkof]lutfsf pbfx/0fx¿ 

 s'g} Ps k/df0f' ;+/rgfsf] df]8n k|bz{g u/L :yfgLo ¿kdf 
pknAw j:t'x¿sf] k|of]uaf6 sIffsf ;a} ljBfyL{x¿ ;xefuL x'g] 
u/L kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf lqcfoflds -three 
dimensional_ kf/df0fljs df]8n agfpg nufO{ k/df0f' ;+/rgf 
;DaGwdf 5nkmn ug]{  

 Go'lSno;sf] :yfoLTjsf nflu k|efj kfg]{ tŒjx¿ -n/p cg'kft, 
Go'lSno/ ;fOh_ sf ;DaGwdf rrf{ ub} /]l8of]wdL{ ultljlwsf nflu 
cfjZos cj:yfx¿ 5nkmn ug]{ 

 s]xL k/df0f'sf Go'lSno;x¿ cl:y/ x'g] / l:y/ x'gsf nflu PsfPs 
cNkmf -_, lj6f -_ / ufdf -_ gfdsf zlStzfnL ljls/0fx¿ 
pT;h{g ug]{ / o:tf ljls/0fx¿ dfgj :j:Yosf nflu cltg} 
xflgsf/s x'g] tYo atfpg] / cNkmf -_, lj6f -_ / ufdf -_  /] 
sf] kl/ro lbg]  

 o'/]lgod lj36gsf] pbfx/0f;lxt kf/df0fljs ;ª\Vof w]/} ePsf  
6'lj|mg] k|lj|mofnfO{ Go'lSno/ lkm;g k|ltlj|mofsf ¿kdf kl/eflift ug]{ 

 ;'o{df xfO8«f]hg k/df0f'x¿sf] ;+of]hgaf6 lxlnod Go'lSno; aGg] 
j|mddf phf{ lg:sg] pbfx/0f;lxt Go'lSno/ ˆo'hg k|ltlj|mofnfO{ 
zAb ;dLs/0faf6 k|:t't ub}{ Go'lSno/ ˆo'hg k|ltlj|mofsf] cjwf/0ff 
lbg]  

 kf/df0fljs df]8n 
cjnf]sg u/]/  

 Go'lSno/ lkm;g / 
Go'lSno/ ˆo'hgsf] 
pbfx/0f;lxt kl/ro lbg 
nufP/ 

 Go'lSno/ lkm;g / 
Go'lSno/ ˆo'hgaf6 phf{ 
lg:sg] lj|mofsf] JofVof ug{ 
nufP/ 

 k/df0f' phf{sf 
pkof]lutfx¿  eGg nufP/ 

 Go'lSno/ lkm;g / 
Go'lSno/ ˆo'hg 
k|lj|moflar leGgtf 
5'6\ofpg nufP/ 

 /f;folgs af]G8sf] kl/efiff 
atfpg nufP/ 

 On]S6«f]Eofn]G6 / sf]Eofn]G6 
af]G8af6 aGg] of}lussf 

!# 
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!$=# ;+o'Hotf  
– cjwf/0ff 
– ;+o'Hotf kQf nufpg] tl/sf 

!$=$ cfof]g 
– kl/ro 
– cfof]g aGg] tl/sf 
– cfof]gsf] k|sf/ 
– cfof]gsf pbfx/0fx¿ -

kf/df0fljs ;ª\Vof @) ;Ddsf 
tŒjx¿ / sk/, cfO/g, 
l;Ne/, uf]N8, ds{/L, 
DofGulgh, cfof]l8g, a|f]ldgaf6 
aGg] cfof]gx¿, ;Nkm]6, 
sfaf]{g]6, Pdf]lgod, gfO6«]6, 
xfO8«f]cS;fO8, afOsfaf]{g]6, 
afO;Nkm]6, Snf]/]6, km:km]6, 
gfO6«fO6_ 

!$=% /f;folgs aG8 
– /f;folgs aG8sf] kl/ro 
– /f;folgs aG8 aGg] cj:yf 
– /f;folgs aG8sf k|sf/ -

On]S6«f]Eofn]G6 / sf]Eofn]G6_ 
– On]S6«f]Eofn]G6 aG8 aGg] k|lj|mof 

-vfg]g'g, SoflN;od Snf]/fO8, 
DofUg]l;od cS;fO8 dfq_ 

– sf]Eofn]G6 aG8 aGg] k|lj|mof -
xfO8«f]Snf]l/s cDn, kfgL, 
Pdf]lgof / ldy]g dfq_  

!$=^ c0f';"q 
– kl/efiff 
– c0f';"q n]Vg] tl/sf 

-lj|m;j|m; ljlw_ 
– plNnlvt cfof]gx¿ ;dfj]z 

ePsf of}lusx¿sf] c0f';"q 
– kf/df0fljs ef/  
– cf0fljs ef/ 

-kf/df0fljs ;ª\Vof @) 
;Ddsf cfof]gx¿af6 aGg] 

 k/df0fljs phf{sf]  kl/ro u/fpg]   
 Go'lSno/ lkm;gnfO{ rflxg] pRr ultsf] Go'6«f]g / Go'lSno/ 

ˆo'hgnfO{ rflxg] ljz]if cj:yf -pRr rfk / pRr tfk_ sf] 
cfjZostfnfO{ k|:6\ofpg] 

 pmhf{ If]q, lrlsT;f If]q, lgd{nLs/0fsf] If]q cflbdf k/df0f' phf{sf] 
k|r'/ ;Defjgf tyf o;sf] xflgsf/s k|efj -cf0fljs xltof/, 
ljls/0f hf]lvdx¿_ af/] 5nkmn u/fpg] 

 ;f]l8od Snf]/fO8, SoflN;od Snf]/fO8, / DofUg]l;od cS;fO8 
of}lussf c0f'sf] gd'gf -sf8{af]8{÷7f]; j:t'sf] k|of]uaf6_ tof/ kf/L 
oL of}lusdf ;+of]hg ePsf k/df0f'x¿sf] clGtd ;]ndf On]S6«f]g 
5f]8\g] / lng] lj|mofaf6 8'Kn]6÷cS6]6sf] cj:yf l;h{gf ePsf] b]vfO{ 
On]S6«f]Eofn]G6 af]G8 tŒjsf k/df0f'x¿nfO{ hf]8]/ /fVg] an xf] egL 
kl/eflift ug]{ / o:tf of}lus aGg] k|lj|mofsf] JofVof ug]{  

 xfO8«f]Snf]l/s cDn, kfgL, Pdf]lgof, / ldy]g of}lussf c0f'sf] gd'gf 
-sf8{af]8{÷7f]; j:t'sf] k|of]uaf6_ tof/ kf/L oL of}lusdf ;+of]hg 
ePsf k/df0f'x¿sf] clGtd ;]ndf On]S6«f]g ;fe]mbf/L lj|mofaf6 
8'Kn]6÷cS6]6sf] cj:yf l;h{gf ePsf] b]vfO{ sf]Eofn]G6 af]G8 aGg] 
k|lj|mofsf] JofVof ug]{  

 @) cf]6f tŒjx¿sf] ;+o'Hotf On]S6«f]g b]vfpg n'O; 86 rf6{ 
agfpg nufO{ ;+o'Hotfsf] cjwf/0ff, 8'Kn]6÷cS6]6 cj:yf / 
;+o'Hotfsf cfwf/df tŒjx¿sf] ;+of]hg u'0f k"jf{g'dfg ug{ cEof; 
u/fpg]  

 On]S6«f]Eofn]G6 of}lus lj36g eP/ cfof]g aGg] tl/sfsf] JofVof ug]{ 
/ wgfTds rfh{o'St cfof]g Pjd\ C0ffTds rfh{o'St cfof]gsf] gfd 
-kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿ / sk/, cfO/g, l;Ne/, 
uf]N8, ds{/L, DofGulgh, cfof]l8g, a|f]ldgaf6 aGg] cfof]gx¿, 
;Nkm]6, sfaf]{g]6, Pdf]lgod, gfO6«]6, xfO8«f]cS;fO8, afOsfaf]{g]6, 
afO;Nkm]6, Snf]/]6, km:km]6, gfO6«fO6_, ;ª\s]t / rfh{;lxtsf] 
tflnsf agfpg nufpg] 

 Kff7\oj|mddf ;dflji6 cfof]gx¿ rfh{;lxt -+1, +2, +3, -1, -2, -
3, cflb_ n]lvPsf] sf8{ jf sfuhsf 6'j|mf jf a6g k|of]u u/L  
tLdWo] s;s;nfO{ hf]8\bf s] s] of}lusx¿ aG5g egL cEof; 
u/fpg] / aGg] of}lusx¿sf] gfd k|bz{g u/L ltgsf c0f'sf] c0f';"q 
n]Vg nufpg]  

pbfx/0fx¿ ;f]w]/ / oL b'O{ 
lsl;dsf af]G8lar leGgtf 
n]Vg nufP/ 

 agfPsf gd'gfaf6 cS6]6 
cj:yf / 8'Kn]6 cj:yf 
lrGg nufP/  

 On]S6«f]Eofn]G6 / sf]Eofn]G6 
af]G8 x'g] of}lussf 
c0f'x¿sf] gd'gf agfpg 
nufP/ jf lrq sf]g{ 
nufP/ 

 cfof]gsf] kl/efiff ;f]w]/ 
 On]S6«f]kf]lhl6e cfof]g / 

On]S6«f]g]u]l6e cfof]g lrGg 
nufP/  

 On]S6«f]kf]lhl6e cfof]g / 
On]S6«f]g]u]l6e cfof]glar 
leGgtf 5'6\ofpg nufP/ 

 kf7\oj|mddf ;dflji6 
cfof]gx¿sf gfd lbP/ 
To;af6 aGg] ;Defljt  
of}lusx¿sf] gfd / 
c0f';"q n]Vg nufP/  

 kf/df0fljs ;ª\Vof @) 
;Ddsf cfof]gx¿af6 aGg] 
of}lussf c0f'sf] cf0fljs 
ef/ lx;fa ug{ nufP/  
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of}lusx¿sf] dfq_  
!%= 
/f;folgs 
k|ltlj|mof 
 

!%=! /f;folgs k|ltlj|mof  
– kl/ro 
– /f;folgs ;dLs/0fsf] kl/ro 

/ n]Vg] tl/sf 
– ;Gt'lnt /f;folgs ;dLs/0f 
– ;fdfGo /f;folgs ;dLs/0fsf] 

;Gt'ng  
-lx6 PG8 6«fon ljlwaf6_ 

– b}lgs hLjgdf /f;folgs 
k|ltlj|mofsf] dxŒj 

!%=!=! tfkbfos / tfk zf]ifs 
/f;folgs k|ltlj|mof 
 

 sfuh afn]/ /f;folgs kl/jt{gsf] cjwf/0ff k'gM:d/0f u/fpg] 
 /f;folgs kl/jt{g x'Fbf gofF kbfy{ aGg] k|lj|mofnfO{ /f;folgs 

k|ltlj|mofsf ¿kdf lrgfpg]  
 lhª\ssf] 6'j|mfnfO{ lkmSsf xfO8«f]Snf]l/s cDndf /fvL UofF; lg:s]sf] 

b]vfpFb} tyf /f;folgs k|ltlj|mof eO/x]sf] lel8of]x¿ k|:t't ub}{ 
/f;folgs k|ltlj|mofsf] cjwf/0ffnfO{ yk :ki6 kfg]{  

 cfGtl/s Zjf;k|Zjf; lj|mof, kmf]6f];]Gy]l;;, kmd]{G6];g, OGwg hNg', 
b'waf6 bxL aGg', cflb lj|mofsf cfwf/df b}lgs hLjgdf /f;folgs 
k|ltlj|mofsf] dxŒj JofVof ug]{   

 xfO8«f]hg k]/f]cS;fO8sf] k|of]uaf6 clS;hg agfpg] / pSt 
k|ltlj|mofnfO{ zAb ;dLs/0f tyf ;"q ;dLs/0fdf JoSt ug]{  

 ;dLs/0fnfO{ ;Gt'lnt gu/L x]bf{ Pp6f xfO8«f]hg k]/f]cS;fO8sf] 
c0f'af6 Pp6f kfgLsf] c0f' / Pp6f clS;hgsf] c0f' aGg] b]lvG5 t/ 
jf:tljs ¿kdf ;dLs/0fnfO{ ;Gt'lnt u/]kl5 b'O{cf]6f  xfO8«f]hg 
k]/f]cS;fO8sf] c0f'af6 b'O{cf]6f kfgLsf] c0f' / Pp6f clS;hgsf] 
c0f' aGg] s'/fsf] JofVof u/L ;Gt'lnt /f;folgs ;dLs/0fnfO{ 
kl/eflift ug]{ / ;Gt'lnt /f;folgs ;dLs/0f n]Vg] tl/sf -lx6 
PG8 6«fon ljlw_ j0f{g ug{], lx6 PG8 6«fon ljlwaf6 ;fdfGo 
/f;folgs ;dLs/0fx¿ ;Gt'lnt ug]{ cEof; u/fpg] 

 Pp6f 6]:66\o'Adf SoflN;od xfO8«f]cS;fO8  jf ;f]l8od 
xfO8«f]cS;fO8sf 6'j|mfx¿nfO{ kfgLdf /fvL 6]:66\o'asf] aflx/af6 
5'g nufpg] / tfkbfos /f;folgs k|ltlj|mofsf] cjwf/0ff :ki6 
kfg]{  

 SoflN;od sfaf]{g]6 jf kf]6fl;od Snf]/]6nfO{ ttfpFbf x'g] /f;folgs 
k|ltlj|mof k|:t't ub}{ tfk zf]ifs /f;folgs k|ltlj|mofsf] cjwf/0ff 
:ki6 kfg]]{  

 OGwg afNbf tfkbfos / vfgf kfSbf tfk zf]ifs /f;folgs 
k|ltlj|mof x'g] pbfx/0f k|:t't ub}{ yk :ki6 kfg]{ .

 /f;folgs k|ltlj|mof, 
/f;folgs ;dLs/0f / 
;Gt'lnt /f;folgs 
;dLs/0fsf] kl/efiff 
atfpg nufP/ 

 b}lgs hLjgdf /f;folgs 
k|ltlj|mofsf] dxŒjaf/] 
vf]hL u/L k|:t't ug{ 
nufP/  

 lx6 PG8 6«fon ljlwaf6 
;Gt'lnt /f;folgs 
;dLs/0f n]Vg nufP/ 

 b}lgs hLjgdf tfkbfos 
/f;folgs k|ltlj|mof / 
tfkzf]ifs /f;folgs 
k|ltlj|mofx¿sf pbfx/0fx¿ 
lbg nufP/  

 tfkbfos /f;folgs 
k|ltlj|mof / tfkzf]ifs 
/f;folgs k|ltlj|moflar 
leGgtfx¿ n]Vg nufP/  
 

 

^ 
 

!^= 
UofF;x¿ 
 

!^ UofF;x¿ 
!^=! xfO8«f]hg, clS;hg / gfO6«f]hg 

UofF; 
– k|of]uzfnfdf lgdf{0f  
– u'0fx¿ -ef}lts tyf /f;foflgs_ 
– pkof]lutf   
!^=@ cf]hf]g tx  
– kl/ro
– lgdf{0f

 xfO8«f]hg / clS;hg UofF;sf ;DaGwdf ljBfyL{sf] l;sfO cg'ej 
cfbfg k|bfg ug{ nufpg]  

 k|of]uzfnfdf xfO8«f]hg UofF; agfpg cfjZos ;fdu|Lx¿sf] 
cjnf]sg u/fO{ h8fg ug{ nufpg] / UofF; lgdf{0fsf] ljlw tyf 
;fjwfgLaf/] j0f{g u/L xfO8«f]hg UofF; agfpg] Pjd\ ag]sf] UofF;sf] 
k/LIf0f ug]{ . o;/L tof/ kf/]sf] UofF;sf ef}lts u'0fx¿ cjnf]sg 
u/fO{ /f;folgs u'0fx¿ /f;folgs ;dLs/0f;lxt JofVof ug]{  

 k|of]uzfnfdf clS;hg UofF; agfpg cfjZos ;fdu|Lx¿sf] 
cjnf]sg u/fO{ h8fg ug{ nufpg] / UofF; lgdf{0fsf] ljlw -tfksf] 

 k|of]uzfnfdf xfO8«f]hg 
tyf clS;hg UofF; 
agfpg cfjZos 
;fdu|Lx¿ ;ª\sng u/L 
h8fg ug]{ l;ksf] 
cjnf]sg u/]/ 

 k|of]uzfnfdf xfO8«f]hg 
tyf clS;hg UofF; 
agfpg hl8t ;du|Lx¿ 

^ 
 



 
 

 dfWolds lzIff kf7\oj|md @)&*  113 

– dxŒj
– IfoLs/0f
– IfoLs/0faf6 x'g] c;/

k|of]u u/]/ / tfklagf_ tyf ;fjwfgLaf/] j0f{g u/L clS;hg UofF; 
agfpg] Pjd\ ag]sf] UofF;sf] k/LIf0f ug]{ . o;/L tof/ kf/]sf] 
UofF;sf ef}lts u'0fx¿ cjnf]sg u/fO{ /f;folgs u'0fx¿ 
/f;folgs ;dLs/0f;lxt JofVof ug]{  

 ;d"xdf xfO8«f]hg / clS;hgsf u'0fx¿sf] t'ngfTds rf6{ tof/ 
ug{ nufpg], k|:t't ug{ nufpg] / 5nkmn ug]{ 

 xfO8«f]hg / clS;hgsf pkof]lutfx¿ b]vfpg Ps >Job[Zo ;fdu|L 
jf lrq;lxtsf] sf8{af]8{ k|bz{g u/L pkof]lutfx¿ JofVof ug]{ 

 cf]hf]g txsf] kl/ro, aGg] tl/sf / dxŒj ;DaGwdf 5nkmn 
u/fpg] 

 Kjfn k/]sf] 5ftfsf] pbfx/0f lbO{ cf]hf]g txsf] IfoLs/0f / 
o;af6 dfgj :jf:Yo / jftfj/0fdf kg]{ c;/af/] JofVof ug]{ . 

b]vfpg] ;kmf lrq sf]g{ / 
;DalGwt /f;folgs 
k|ltlj|mofsf] ;dLs/0f n]Vg 
nufP/ 

 xfO8«f]hg / clS;hgsf 
u'0fx¿sf] t'ngf u/fP/ 

 xfO8«f]hg / clS;hgsf 
u'0fx¿ -ef}lts / 
/f;folgs_ n]Vg nufP/  

 xfO8«f]hg / clS;hgsf 
pkof]lutfx¿ eGg nufP/ 

 cf]hg txsf] kl/ro / 
dxŒj atfpg nufP/  

 cf]hf]g txsf] IfoLs/0faf6 
kg]{ c;/x¿ ;"rLs/0f u/L 
k|:t't ug{ nufP/  

!&=wft' / 
cwft' 
 

!&=! wft' / cwft' 
– ef}lts u'0f 
– ;fdfGo /f;folgs u'0f  
!&=@ dfgj :jf:Yosf nflu vlghx¿ 
– Zn, Fe, Na / K sf ;|f]tx¿ / 

ltgLx¿sf] dxTj 
– Hg / Pb dfgj z/L/df k|j]z 

x'g ;Sg] ;|f]tsf gfd / ltgsf 
gsf/fTds c;/  

 wft' / cwft'sf ef}lts u'0fx¿sf] cjnf]sg u/fpg] / klxrfg ug{ 
nufpg] 

 wft' / cwft'sf] clS;hg, kfgL / cDn;Fusf] /f;folgs k|ltlj|mof 
;dLs/0f ;lxt JofVof ug]{  

 dfgj z/L/df rflxg] Zn, Fe, Na / K sf ;|f]tx¿sf] ;"rL tof/ 
kf/L ljBfyLx¿n] b}lgs ¿kdf cfk\mgf] vfgfdf ltgsf] ;dfj]z eP 
gePsf] af/]df 5nkmn u/fpg] 

 ds{/L / n]8sf] k|of]u x'g] j:t'x¿sf] ;"rL tof/ kf/L tLdWo] s'g–
s'gaf6 s] s:tf lj|mofsnfkn] plNnlvt wft'x¿ dfgj z/L/df 
k|j]z ug{ ;S5g\ egL hfgsf/L u/fpg] / o;af6 dfgj z/L/df 
kg{hfg] c;/ b]vfpg pbfx/0fx¿ ;d]l6Psf] >Job[Zo ;fdu|L jf 
lrqx¿sf] ;ª\sng u/L sIffdf k|bz{g ug]{ . 

 wft' / cwft'lar ef}lts 
u'0f tyf /f;folgs u'0fsf 
cfwf/df leGgtfx¿ n]Vg 
nufP/ 

 wft' / cwft'sf] 
clS;hg;Fu x'g] /f;folgs 
k|ltlj|moflar t'ngf ug{ 
nufP/ 

 dfgj z/L/df rflxg] Zn, 
Fe, Na / K sf 
;|f]tx¿sf] ;"rL tof/ kfg{ 
nufP/ 

 dfgj z/L/df ds{/L / n]8 
k|j]z x'g ;Sg] ;|f]t / 
lj|mofsnfk n]Vg nufP/ 

 dfgj z/L/df ds{/L / n]8 
k|j]zaf6 kg]{ gsf/fTds 
c;/x¿ ;DaGwdf k|Zgf]Q/ 
u/]/  

% 
 

!*=sfa{g / 
o;sf 

!*=! sfa{g 
– kl/ro 

 :yfgLo ¿kdf pknAw j:t'x¿sf] k|of]uaf6 sfa{gsf kf/df0fljs 
df]8n agfO{ k|bz{g ug{ nufpg] . pSt df]8n k|of]u u/L sfa{gsf] 

 Sofl6g];g / Pnf]6«kLsf] 
kl/efiff ;f]w]/ 

^
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of}lusx¿ 
 

– ;|f]t 
– k|s[lt 
– ef}lts / /f;folgs u'0fx¿ 
!*=@ k|fª\ufl/s / ck|fª\ufl/s 

of}lusx¿ 
– kl/ro  
– k|fª\ufl/s / ck|fª\ufl/s 

of}lusx¿lar leGgtf 
– b}lgs hLjgdf k|fª\ufl/s 

of}lussf pkof]lutfx¿ 
 

kf/df0fljs ef/ / ;+o'Hotfaf/] 5nkmn ug]{  
 sfa{gsf] :jefj -Sofl6g];g– kf]lnlygsf] pbfx/0f lbP/, Pnf]6«kL– 

u|fkmfO6, 8fOdG8, km'n]l/g -fullerene_, u|flkmg -graphene_, 
rf/sf]n, df];f] cflbsf pbfx/0f lbP/_ JofVof ug]{  

 lrgL, af];f], sf7 cflb 89fP/ sfnf] ePsf] b]vfpFb} sfa{gsf ljleGg 
;|f]tx¿ -hLjhGt' tyf jg:klt, jfo'd08n, k[YjLsf] ;tx_ af/]df 
5nkmn ug]{  

 u|fkmfO6 / 8fOdG8sf] dl0fedf sfa{gsf k/df0f'sf] cj:yf b]vfpg 
lrq k|:t't u/L oL b'O{ Pnf]6«kx¿lar leGgtf 5'6\ofpg nufpg]  

 sfa{gsf ef}lts u'0fx¿ / /f;folgs u'0f -hNg] u'0f, l/8\o'l;ª u'0f_ 
sf] JofVof ug]{  

 ;|f]tsf cfwf/df hLjx¿jf6 k|fKt x'g] of}lusx¿ k|fª\ufl/s 
-organic_ / cGo ;|f]taf6 aGg] ck|fª\ufl/s -inorganic_ of}lus 
x'g egL cjwf/0ff pbfx/0f;lxt :ki6 kfg]{  

 ljBfyL{x¿sf] k"j{ 1fgsf cfwf/df ljleGg of}lusx¿sf] gfd 
;ª\sng u/L ltgnfO{ kl/efiffsf cfwf/df 5nkmn u/fO{ k|fª\ufl/s 
-organic_ / ck|fª\ufl/s -inorganic_ of}lussf ¿kdf 5'§ofpg 
nufpg]  

 b}lgs hLjgdf -vfB kbfy{, cf}ifwL, /ª, s:d]l6S;, cflb_  
k|fª\ufl/s of}lussf pkof]lutfsf pbfx/0fx¿ k|:t't ug]{  

 k|fª\ufl/s of}lus / 
ck|fª\ufl/s of}luslar 
leGgtf n]Vg nufP/  

 u|fkmfO6 / 8fod08sf] 
;+/rgf lrqsf cfwf/df 
leGgtf kQf nufpg 
nufP/ 

 sfa{gsf  ef}lts / 
/f;folgs u'0fx¿ n]Vg 
nufP/ 

 b}lgs hLjgdf k|fª\ufl/s 
of}lussf pkof]lutfsf 
pbfx/0fx¿ k|:t't ug{ 
nufP/ . 

 

!(=b}lgs 
hLjgdf 
k|of]u x'g] 
/;fogx¿  

!(=! la?jfnfO{ cfj:os kg]{ kf]ifs 
tTjx¿ 

– gfO6«f]hg, km:kmf]/; / 
kf]6fl;odsf] cefjaf6 la?jfdf 
b]lvg] nIf0fx¿ 

!(=@ k|fª\ufl/s dn 
– kl/ro 
– agfpg] ljlw 
– kmfObf 

 
!(=# /f;folgs dn / ls6gf;s 

ljiffbLx¿ 
– kl/ro  
– /f;folgs dn / ls6gfzs 

ljiffbLx¿sf]  dxŒj / clws 
k|of]usf] c;/x¿ 

– /f;folgs dn / ls6gf;s 

 la?jfsf] a[l4 ljsf;sfnflu cfj:os tTjx¿sf ;DaGwdf dlit:s 
dGyg u/fpFb} kf]ifs tTjsf ;DaGwdf 5nkmn ug]{ 

 gfO6«f]hg, km:kmf]/; / kf]6fl;od cfefjn] ePsf la?jfsf b]lvg] 
k|efj ;ª\s]t ug]{ gd'gfx¿ sIffdf k|bz{g u/L Pglks] dnsf] 
cfjZostf / df6f]df o;sf] cefjaf6 la?jfdf b]lvg] nIf0fx¿ 
JofVof ug]{ . k|:t't ul/Psf] gd'gf la?jfdf b]lvPsf o:tf k|efjx¿ 
cGo sf/0fx¿n] klg x'g ;Sg] s'/f hfgsf/L u/fpg] 

 k|fª\ufl/s dn lgdf{0fsf ;DaGwdf If]q e|d0f jf cg'ej cfbfgk|bfg 
u/fpFb} o;sf] kl/ro, agfpg] / kmfObfx¿ :ki6 kfg]{ 

 s[lifdf k|of]u x'g] ljleGg /f;folgs dn / ls6gf;s ljiffbLx¿ 
b]vfpFb} jf pbfx0fx¿ k|:t't ub}{ /f;folgs dn / ls6gfzs 
ljiffbLsf] kl/ro lbg] 

 o:tf /f;folgs dn / ls6gfzs cf}ifwLsf] ljsNkdf s] s:tf h}ljs 
dn / ls6gfzs cf}ifwLsf] k|of]u ug{ ;lsG5, ;f]wvf]h u/L k|ltj]bg 
tof/ ug{ nufpg]   

 /f;folgs dnx¿ -gfO6«f]hg, km:kmf]/;, kf]6fl;od / Pglks]_ 
;ª\sng u/L ltgsf] kfgLdf 3'nlzntf k|bz{g u/L df6f]df 

 lj?jfx¿sf] a[l4 / 
ljsf;sf nflu cfjZos 
kg]{ kf]ifs tŒjx¿ s] s] x'g\ 
< k|fª\ufl/s dn s;/L 
tof/ ul/G5 < /f;folgs 
dneGbf k|fª\ufl/s dn 
k|of]u ug'{ pko'St x'G5, 
lsg < nufotsf k|Zgx¿sf] 
pQ/ n]Vg nufP/ 

 /f;folgs dn / ls6gf;s 
ljiffbLsf gfd / pkof]u 
;f]w]/  

 gfO6«f]hg, km:kmf]/; / 
kf]6fl;odsf] cefjaf6 
la?jfdf b]lvg] nIf0fx¿sf] 
lrq k|:t't u/L s'g 
kf]if0fsf] cefjn] ePsf] xf] 

&
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cf}ifwLx¿sf] h}ljs ljsNkx¿ 
 
 

ld;fpg'sf] dxŒj JofVof ug]{  
 /f;folgs dn / ls6gf;s ljiffbLx¿sf] clws k|of]usf c;/x¿sf] 

vf]hL ug]{ ;d"x sfo{ lbg], k|:t'tLs/0f ug{ nufpg] . 

klxrfg ug{ nufP/ 
 /f;folgs dn / ls6gf;s 

ljiffbLsf] dxŒj n]Vg 
nufP/ 

 /f;folgs dn / ls6gf;s 
ljiffbLx¿sf] clws k|of]usf 
c;/ / h}ljs ljsNkx¿ 
;DaGwdf ljBfyL{n] vf]hL 
u/]sf] ;fdu|L d"Nofª\sg 
u/]/ 

hDdf sfo{306f !^)
 

sIff !)  

 

d'Vo 
If]q 

PsfO ljifoj:t' l;sfO ;xhLs/0fsf ;Defljt lj|mofsnfkx¿ d"Nofª\sgsf ;Djlwt ljlwx¿ kf7\o 
306f  

j}1flgs 
cWoog 

!= j}1flgs 
cWoog  

!=! j}1flgs cg';Gwfgsf r/x¿ 
– :jtGq r/ -independent 

variable_ 
– cfl>t r/ -dependent 

variable_  
–  lgolGqt r/ -control variable_ 
– r/ lgoGq0fsf] dxŒj  

!=@ cfwf/e"t / tThGo PsfO 
– kl/ro / pbfx/0fx¿ 
– tThGo PsfOdf ;+nUg cfwf/e't 

PsfOx¿ 
– ;dLs/0fsf] PsfOut ljZn]if0f  

 s'g} klg cWoogsf] glthfnfO{ k|efj kfg]{ PseGbf a9L 
sf/s tŒj x'g] x'Fbf Ps k6sdf Pp6f sf/ssf] k|efj dfq 
cWoog ug'{kg]{ tyf cGo sf/sx¿nfO{ lgoGq0f ug'{kg]{ tYo 
a'emfpg]  

 pbfx/0f;lxt :jtGq r/,  cfl>t r/ / lgolGqt r/sf] 
cy{ atfpg] / ltgLx¿sf] klxrfg ug{ l;sfpg]  

 s'g} j}1flgs kl/If0fsf] cjwf/0ff lrq -Concept map_ 
k|:t't ub}{ tLg cf]6} r/x¿sf] ;DaGw k|i6 kfg]{ 

 j}1flgs cWoog jf k|of]udf :jtGq r/nfO{ :jOR5fn]  
kl/jt{g ul/g] / Tof] kl/jt{gn] cfl>t r/sf] dfgdf 
NofPsf] kl/jt{gsf] cWoog ul/g] / cfjZos lgZsif{ 
lgsflng] tYo pbfx/0f;lxt a'emfpg]  

 cWoogsf] j|mddf :jtGq r/ /  cfl>t r/sf] dfg dfkg 
ul/g] / x/]s gfksf] PsfO x'g] tYo atfpg]  

 gfksf PsfO b'O{ k|sf/sf x'g] atfpFb} cfwf/e"t / tThGo 
PsfOsf] kl/ro tyf pbfx/0f lbg] / leGgtf 5'6\6ofpg 
nufpg] 

 tThGo PsfOdf ldl>t cfwf/e"t PsfOx¿sf] klxrfg ug{ 

 k|of]ufTds lj|mofsnfkdf  :jtGq, 
r/, cfl>t r/ / lgolGqt r/ lrGg 
nufP/  

 cfwf/e"t / tThGo PsfO lrGg 
nufP/, tThGo PsfOdf ;+nUg 
cfwf/e"t PsfOx¿ kQf nufpg 
nufP/ 

 PsfOx¿sf] ljZn]if0faf6 ;dLs/0fsf] 
Ps¿ktf / dfGotf hfFr ug{ nufP/ 

% 
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l;sfpg] 
 j}1flgs cWoogaf6 lgisif{sf ¿kdf ljleGg ;"q k|fKt x'g] 

tYo atfpg]  
 k|fKt ;"qx¿ tyf ltgLx¿sf] ;+of]hgaf6 pTkGGg 

;dLs/0fx¿sf] Ps¿ktf / dfGotfsf] PsfOx¿sf] 
ljZn]if0faf6 hfFr ug{ ;lsg] tYo atfpFb} hfFr ug]{ ljlw 
k|bz{g ug]{, ug{ nufpg] -h:t} v2 = u2+2as sf] PsfO 
ljZn]if0f ubf{ m2s-2 = m2s-2 + m2s-2 x'G5, To;}n] of] 
;dLs/0fdf Ps¿ktf 5 / of] dfGo x'G5 ._ 

hLj 
lj1fg 

@=;hLjx¿sf] 
juL{s/0f 

@= ;hLjx¿sf] juL{s/0f -kfFr hut 
k|0ffnLcg';f/_ 

@=! jg:klt hutsf] juL{s/0f -
l8lehg;Ddsf ljif]ztf / 
pbfx/0fx¿_  

– ;a l8lehg PlGhcf]:kd{sf 
ju{;Ddsf] juL{s/0f, ljz]iftfx¿ / 
pbfx/0fx¿ 

@=@ hGt' hutsf] juL{s/0f -
kmfOnd;Ddsf ljif]iftfx¿ / 
pbfx/0fx¿_ 

– ;akmfOnd  el6a|]6fsf] 
Snf;;Ddsf  juL{s/0f, 
ljz]iftfx¿ / pbfx/0fx¿  

@=#  hLjx¿sf] juL{s/0f;Fu        
j|mdljsf;sf]  ;DaGw 

 kfFr hut k|0ffnL cg';f/ hLjx¿sf] juL{s/0fsf] k'g/fa[lQ 
u/fpg] 

 jg:kltsf gd'gfx¿ -xa]{l/od, Do'lhod :k]l;d]g jf 
:ynut_ cjnf]sg u/fpb} jg:klt hut\sf l8lehg sf 
ljz]iftfx¿  l6kf]6 ug{ nufpg], 5nkmn ug]{  

 ;al8lehg PlGhcf]:kdL{ cGt/utsf lj?jfx¿ jf lrqx¿ 
jf lel8of] cjnf]sg u/fpFb} o;sf ju{x¿sf laz]iftfx¿ 
l6kf]6 ug{ nufpg], 5nkmn ug]{ / t'ngf ug{ nufpg] 

 ljGuf] lj|mofsnfkdfkm{t jg:klt hut\sf] juL{s/0fnfO{ yk 
:ki6 kfg]{ 

 jg:klt hut\sf] juL{s/0fsf] rf6{ tof/ ug{ nufO{ sIffdf 
k|bz{g ug{ nufpg]  

 la?jfx¿ ;ª\sng u/L xa]{l/od kmfOn tof/ ug{ nufpg]  
 ljBfyL{x¿nfO{ kfn}kfnf] k|of]uzfnfdf /x]sf hGt'x¿sf] 

gd'gfx¿ -musium specimen_ cjnf]sg u/fpg] / 
ltgLx¿sf] lrq sf]g{ nufO ljleGg efux¿sf] gfd / 
nIf0fx¿ n]Vg nufpg] 

 ljBfyL{nfO{ ;d"xdf ljefhg u/L ljG8f] PlS6le6L ljlw k|of]u 
u/L hGt' hut\sf ljleGg ;d"xsf] nIf0fx¿ / pbfx/0fx¿ 
5nkmn u/fpg] 

 ljleGg gd'gf hGt'x¿sf ljz]iftfx¿ cjnf]sgsf cfwf/df 
hGt' hut\sf] juL{s/0f ug{ l;sfpg] / k|To]ssf] nIf0fx¿  
/ pbfx/0fx¿ 5nkmn ug]{  

 hGt' hut\sf] juL{s/0f rf6{ tof/ ug{ nufO{ sIffdf 6fF:g 
nufpg]  

 hLjx¿sf] juL{s/0fsf cfwf/df hLjx¿sf] ljsf;j|mdsf 
af/]df 5nkmn u/fpg] tyf hLjx¿sf] juL{s/0f;Fu 
j|mdljsf;sf] ;DaGw :ki6 kfg]{ 

 jg:klt hut\ / hGt' hut\sf] 
juL{s/0fsf] rf6{ agfpg nufP/  

 lgwf{l/t kmfOnd, l8lehg, ;a 
l8lehg / ju{sf nIf0f j0f{g ug{ 
nufP/ ;fy} pbfx/0fx¿ lbg nufP/ 

 :kf]l6{ª, lrqfª\sg / gfdfª\sg ;lxt 
juL{s/0f ug{ nufP/ 

 hLjx¿sf] juL{s/0f;Fu j|mdljsf;sf] 
;DaGwsf af/]df ljBfyL{n] n]v]sf 
lgaGwsf] k/LIf0f u/]/ 

 ljBfyL{x¿sf] sIffdf ul/g] ljleGg 
lj|mofsnfkdf ePsf] ;xeflutfsf] 
d"Nofª\sg u/]/ 

 ljBfyL{x¿n] tof/ u/]sf] xa]{l/odsf] 
cjnf]sg / k/LIf0f u/]/ 

 ljBfyL{x¿n] u/]sf] k|of]ufTds sfo{ 
cjnf]sg / n]vfhf]vf u/]/ 
 

( 
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 hLjx¿sf] juL{s/0f;Fu j|mdljsf;sf] ;DaGwsf af/]df 
lgaGw n]Vg nufpg] 

#= hLjg rj|m #=hLjgrj|m 
– df}/Lsf] hLjgrj|m 
– df}/Lsf] pkof]lutf 
 
 

 >Job[io ;fdu|L k|:t't ub}{ df}/Lsf] hLjgrj|msf] ljleGg 
cj:yfx¿sf] cjnf]sg u/fpg] . o;sf] cfwf/df ls/fsf] 
hLjgrj|msf ljleGg cj:yfx¿sf] af/]df 5nkmn ug]{   

 l6lkP; ljlwaf6 Dff}/L kfngn] ubf{ dfgj hLjgdf x'g] 
kmfObfx¿sf af/]df ;d"xdf 5nkmn u/fpg], lzIfsn] 
lgZsif{ k|:t't ug]{ 

 s[lif / dfgj hLjgdf df}/Lsf] pkof]lutfsf af/]df lgaGw 
n]Vg nufpg] 

 ;Dej eP;Dd df}/Lkfng ul/Psf] If]q e|d0fsf cfwf/df 
df}/L kfng / o;sf] pkof]lutfsf af/]df 5f]6f] k|ltj]bg 
tof/ ug{ nufpg] / k|:t't ug{ nufpg] jf If]q e|d0f ;Dej 
gePsf] v08df cgnfOg ckmnfOg vf]h u/L ;f] sfo{ k"/f 
ug{ nufpg] 

 ls/fsf] hLjgrj|msf r/0fx¿sf] 
JofVof ug{ nufP/  

 dfgj hLjgdf df}/Lsf] pkof]lutf 
;DaGwdf n]lvPsf lgaGw k/LIf0f u/]/

 ljBfyL{n] agfPsf gd'gfsf] cjnf]sg 
/ k/LIf0f u/]/ 

 sIffdf ljBfyL{x¿sf] k|:t'ltsf] 
d"Nofª\sg u/]/  

 

$ 

$= j+zf0f'j|md $=! sf]if ljefhg  
– dfO6f]l;; / ldof]l;; sf]if 
ljefhgsf] cjwf/0ff  

– dfO6f]l;; / ldof]l;; sf]if 
ljefhgsf] dxŒj  

– dfO6f]l;; sf]if / ldof]l;; sf]if 
ljefhglar leGgtf -;Gtlt 
sf]ifsf] ;ª\Vof, j|mf]df]hf]dsf] 
;ª\Vof / ljefhg x'g] sf]ifsf  
cfwf/df_ 

 $=@  j|mf]df]hf]d 
– l8PgP / cf/PgPsf] kl/ro / 
leGgtf 

– j|mf]df]hf]dsf] kl/ro 
– dflg;df x'g] lnª\u lgwf{/0fdf 
;]S; j|mf]df]hf]dsf] e"ldsf 

$=# j+zf0f'j|md 
– j+zf0f' 
– d]G8nn] j+zf0f'j|md;DaGwL 
k/LIff0fsf nflu s]/fpsf] 5gf]6 
ug'{sf sf/0fx¿  

– n'Kt u'0f / k|jn u'0f M kl/ro / 
pbfx/0fx¿ 

 dfO6f]l;; / ldcf]l;; sf]if ljefhgsf] lel8of] k|bz{g u/L 
kl/ro / dxŒj :ki6 ug]{ -r/0fx¿ JofVof gkg]{_  

 d}y'lgs k|hgg / j|mdljsf;df ldof]l;; sf]if ljefhgsf] 
e"ldsf 5nkmn u/fpg]  

 dfO6f]l;; sf]if ljefhg / ldof]l;; sf]if ljefhgsf  lar 
larsf] leGgtfsf] tflnsf lgdf{0f ug{ nufpg]  

 DNA / RNA sf] gd'gf jf lrq lgdf{0f ug{ nufO  
ltgLx¿sf] kl/ro /  agfj6sf af/]df ljBfyL{x¿ lar 
5nkmn u/fpg]  

 lel8of] jf lrqsf] dfWodaf6 j|mf]df]hf]d / j|mf]df]hf]dsf] ;fgf] 
c+zsf ¿kdf /x]sf] j+zf0f'sf] kl/ro lbg] 

 ljleGg lsl;dsf j|mf]df]hf]d -autosome, sex 
chromosome_ x¿sf] lel8of] jf lrqx¿ k|bz{g u/fO{ 
lolgx¿sf ljz]iftf / dxŒjaf/] ;d"xdf 5nkmn u/fpg]  

 rf6{sf] ;fxfotfaf6  lnª\u lgwf{/0fdf ;]S; j|mf]df]hf]dsf] 
e"ldsf 5nkmn ug{ nufO{  ln8\u lgwf{/0fsf] /]lvo lrq 
lgdf{0f ug{ nufpg] 

 cfdfa'af / 5f]/f5f]/Lsf w]/}h;f] u'0fx¿ p:t} x'G5g\, lsg < 
h:tf k|Zgx¿ ub}{ j+zf0f'j|mdsf] ;Gbe{df dl:t:s dGyg 
u/fpg]   

 d]G8nsf k|of]usf af/]df 5nkmn u/fpFb} d]G8nnfO{ 
j+zf0f'j|mdsf lktfsf ¿kdf kl/lrt u/fpg] /  d]G8nn] 

 dfO6f]l;; sf]if ljefhg / ldof]l;; 
sf]if ljefhg eg]sf] s] xf] < 
kl/eflift ug{ nufP/ 

 dfO6f]l;; sf]if ljefhg /  
ldof]l;; sf]if ljefhgsf] dxŒj 
JofVof ug{ nufP/ 

 agfj6 / sfo{sf cfwf/df DNA  /  
RNA sf] lar leGgtf atfpg 
nufP/ 

 j|mf]df]hf]d / j+zf0f'sf] kl/ro lbg 
nufP/ 

 lnª\u lgwf{/0fdf ;]S; j|mf]df]hf]dsf] 
e"ldsf rf6{;lxt JofVof ug{ nufP/ 

 j+zf0f'j|mdsf] PsfOsf ¿kdf j+zf0f'sf] 
kl/ro lbg nufP/ 

 d]G8nn] k|of]usf nflu s]/fpsf] 5gf]6 
ug'{sf sf/0fx¿ j0f{g ug{ nufP/  

 n'Kt u'0f / k|jn u'0fsf] kl/ro / 
pbfx/0fx¿ lbg nufP/ 

 xf]df]hfOu; / x]6]/f]hfOu; hLjx¿sf] 
pbfx/0f;lxt kl/ro lbg nufP/ 

 df]gf]xfOla|8 j|m;;Fu ;DalGwt 

!^ 
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– d]G8nsf] lgod -df]gf]xfOla|8 
j|m;;Fu ;DalGwt dfq_ 

$=$ h]g]l6s k|ljlw 

– h]g]l6s k|ljlwsf] kl/ro 
– ljleGg cg';Gwfgdf l8PgP 
k/LIf0fsf] e'ldsf 

– k/Dk/fut ¿kdf k|rlnt pGgt 
lap 5gf]6 -selective 
breeding_ sf ljlwx¿ 

– k/ k|hgg -Cross-breeding_ sf] 
kl/ro, pbfx/0fx¿, kmfObf / 
a]kmfObfx¿ 

– s[lqd uef{wfg -in vitro 
fertilization and artificial 
insemination_ sf] kl/ro  

k|of]usf nflu s]/fpsf] 5gf]6 ug'{sf sf/0fx¿ j0f{g ug{ 
nufpg] 

 lel8of] jf lrqx¿sf] dfWodaf6 n'Kt u'0f / k|jn u'0fsf] 
kl/ro lbb} cfˆgf] sIffsf ;fyLx¿sf] z/L/df /x]sf  u'0fx¿ 
cjnf]sg u/L] k|jn  / n'Kt u'0fx¿sf] ;"rL agfpg nufpg] 

 Rff6{sf] dbtaf6 xf]df]hfOu; / x]6]/f]hfOu; hLjx¿sf] 
kl/ro lbg nufpg] 

 Rff6{ jf lel8of]sf] k|bz{g u/L d]G8nsf] df]gf]xfOla|8 j|m;;Fu 
;DalGwt lgodx¿ ;d"xdf 5nkmn u/fO{ df]gf]xfOla|8 j|m;sf] 
rf6{ agfpg nufO{ lkmgf]6fOlks / lhgf]6fOlks cg'kftsf 
af/]df 5nkmn u/fpg] / k|i6 x'g ;xhLs/0f ug]{ 

 ljleGg /ªsf dfnf jf cGo j:t'x¿ k|of]u u/L d]G8nsf] 
df]gf]xfOla|8 j|m;;Fu ;DalGwt lgod rf6{df agfO{ k|bz{g ug{ 
nufpg] 

 lel8of] k|:t't u/L  h]g]l6s k|ljlwsf pbfx/0fx¿ k|:t't ub}{ 
h]g]l6s k|ljlwsf] kl/ro lbg] 

 ljleGg 36gfx¿ / ltgLx¿sf] cg';Gwfg k|lj|mofx¿sf] 
pbfx/0fx¿ k|:t't ub}{ DNA k/LIf0fsf] kl/ro lbg nufpg] / 
ljleGg cg';Gwfgdf DNA k/LIf0fsf] e"ldsfaf/] ;d"xdf 
5nkmn u/fO{ :ki6 x'g ;xof]u ug]{ 

 lrq / lel8of] k|bz{g u/L breeding nfO{ kl/lrt ub}{ 
selective breeding sf ljlwx¿sf] 5nkmn ug]{ 

 lrq jf lel8of] k|bz{g ul/ s[lqd uef{wfgsf pbfx/0fx¿ 
5nkmn u/fO{ in vitro fertilization / artificial 
insemination ;fdfGo kl/ro / ;fdfGo dxTj :ki6 kfg]{  

 lrq jf lel8of] k|bz{g u/fO{ k/ k|hgg -Cross-breeding_ 
sf] kl/ro lbg nufpg] / pbfx/0fx¿sf] ;"rL tof/ ug{ 
nufpg] 

 ljBfyL{nfO{ ;d"xdf ljefhg u/L k/ k|hgg -Cross-
breeding_ sf kmfObf / a]kmfObfx¿ 5nkmn u/fO{ :ki6 x'g 
;xof]u ug]{ 

d]G8nsf lgodx¿ JofVof ug{ nufP/
 k/Dk/fut ¿kdf k|of]udf /x]sf] 

selective breeding  sf ljlwx¿ 
eGg nufP/ 

 k/Dk/fut ¿kdf k|of]udf /x]sf] 
selective breeding / k/ k|hgg 
sf kmfObf / a]kmfObfx¿ j0f{g ug{ 
nufP/ 

 xf8gftfdf ljjfx ug{ x'Fb}g, lsg 
elgPsf] xf]nfnufotsf k|Zgx¿ ;f]w]/

 IVF (Invitro Fertilization)/ AI 
(artificial insemination) sf] 
;fdfGo kl/ro lbg nufP/ 

 sIffdf ljBfyL{sf] k|:t'ltsf] d"Nofª\sg 
u/]/ 

%=zf/Ll/s 
;+/rgf / 
hLjg k|lj|mof 

%= hLjg k|lj|mof 
%=!  dfgj /St ;~rf/ k|0ffnL 

– dfgj /St ;~rf/ k|0ffnLsf 
ljleGg efux¿ -/ut, d'6', 
/StgnL_ sf] agfj6 / sfo{x¿ 

– dfgj z/L/df /St ;~rfng lj|mof 

 Dffgj /St ;~rf/ k|0ffnLsf] lel8of] jf lrq k|bz{g u/L 
dfgj /St ;~rf/ k|0ffnLsf ljleGg efux¿ klxrfg ug{ 
nufpg] / tL efux¿sf] agfj6 / sfo{ JofVof ug]{ 

 lel8of] jf lrqsf] k|bz{g u/L /utdf /x]sf sf]ifx¿ / 
KnfHdfsf] klxrfg u/fpg] / ltgLx¿sf] sfo{ j0f{g ug]{ 

 lel8of] jf lrqsf] k|bz{g u/L /St gnLx¿sf] klxrfg u/fpg] 

 dfgj /St ;~rf/ k|0ffnLsf ljleGg 
efux¿sf] agfj6 / sfo{x¿ JofVof 
ug{ nufP/ 

 /St ;d"xsf] kl/ro lbg nufP/ 
 ;xL tl/sfn] d'6'sf] w8\sg / 

gf8Lsf] kN; k/LIf0f ug{ ;s] 

!@ 



 
 

 dfWolds lzIff kf7\oj|md @)&*  119 

– /St ;d"xsf] kl/ro / klxrfg 
– d'6'sf] w8\sg / gf8Lsf] kN; 
k/LIf0f 

%=@ An8k|];/, An8 ;'u/ / o'l/s 
Pl;8 

– kl/ro, c;fdfGo cj:yfsf] nIf0f, 
/f]syfd / lgoGq0fsf pkfox¿ 

%=@ x[bo3ft  
– kl/ro, sf/0f, /f]syfdsf 
pkfox¿ / pkrf/ ljlw -
PlGhof]u|fkmL, afOkf; ;h{/L_   

/ ltgLx¿sf] sfo{x¿ j0f{g ug]{ 
 lel8of] jf hgfj/sf] d'6' jf d'6'sf] gd'gf k|of]u u/L d'6'sf 

ljleGg efux¿ klxrfg ug{ nufpg] / k|To]s efusf] sfo{x¿ 
j0f{g ug]{ ;fy} d'6'sf] ;kmf lrq sf]g{ nufO{ gfdfs/0f ug{ 
nufpg] 

 ;Dej eP glhs}sf] :jf:Yo s]Gb| jf c:ktfnsf] e|d0f u/fO{ 
:jf:YosdL{sf] ;xof]udf ljBfyL{x¿sf] /St ;d"x klxrfg u/L 
To;sf af/]df ;d"xdf 5nkmn ug{ nufpg]  

 lel8of] jf lrqsf] ;xof]udf /St ;d"xsf] af/]df 5nkmn 
u/fP/ :ki6 kfg ;fy} cfˆgf] sIffsf ;fyLx¿sf] /St ;d"xsf] 
;"rL tof/ ug{ nufO{ sIffdf 6fF:g nufpg] 

 lel8of] jf lrqsf] k|bz{g u/L dfgj z/L/df x'g] /St 
;~rfng lj|mof JofVof ug{ nufpg] ;fy} cfjZostfcg';f/ 
;xhLs/0f ug]{ 

 d'6'sf] w8\sg / gf8Lsf] kN; k/LIf0f ug]{ tL/sf k|bz{g u/fO{ 
cfˆgf] ljBfyL{x¿nfO{ Ps csf{sf] d'6'sf] w8\sg / gf8Lsf] 
kN; k/LIf0f u/L rf6{df ;"rLs[t ug{ nufpg] 

 :jf:Yo ;+:yfaf6 pknAw x'g ;Sg] kf]:6/ jf kDKn]6sf] k|bz{g 
u/L An8k|];/, An8 ;'u/ / o'l/s Pl;8sf] ;fwf/0f kl/ro 
lbg nufpg] tyf /utdf logLx¿sf] 36a9 x'Fbf kg]{ 
c;/x¿sf] JofVof ug{ nufpFb} logLx¿sf] /f]syfd / 
lgoGq0fsf pkfox¿ atfpg nufpg] 

 lel8of] k|bz{g u/L x|bo3ftsf] kl/ro lbg nufpg] / o;sf 
sf/0fx¿ 5nkmn u/fO{ /f]syfdsf pkfox¿ j0f{g ug{ 
nufpg] 

 lel8of]sf] k|bz{g ub}{  x|bo3ftsf pkrf/ k|ljlwx¿  
-PlGhof]u|fkmL, afOkf; ;h{/L_ sf] ;fdfGo kl/ro lbg nufpg] 
/ k|i6 x'g ;xhLs/0f ug]{ 

 ljleGg dfWod / >f]tx¿sf] k|of]u u/L PlGhof]u|fkmL, afOkf; 
;h{/Lsf] af/]df 5f]6f] k|ltj]bg tof/ ug{ nufpg]  

g;s]sf] cjnf]sg u/]/ 
 x|[bo3ft, An8k|];/, An8 ;'u/ / 

o'l/s Pl;8sf] ;fwf/0f kl/ro lbg 
nufP/ 

 x|bo3ft, An8k|];/, An8 ;'u/ / 
o'l/s Pl;8sf] /f]syfd / lgoGq0fsf 
pkfox¿ atfpg nufP/  

 sIffdf ljBfyL{x¿sf] k|:t'ltsf] 
d"Nofª\sg u/]/ 

 ljBfyL{x¿sf] sIffdf ul/g] ljleGg 
lj|mofsnfkdf ePsf] ;xeflutfsf] 
d"Nofª\sg u/]/ 

 ljBfyL{x¿n] tof/ u/]sf] kl/of]hgf 
sfo{ / k|of]ufTds sfo{ cjnf]sg / 
n]vfhf]vf u/]/ 

 ljBfyL{x¿n] tof/ agfPsf ;"rL rf6{ 
/ lrqx¿sf] k/LIf0f u/]/  

 

^=k|s[lt / 
jftfj/0f 

^=! hnjfo' kl/jt{gsf] cjwf/0ff, 
sf/0f, k|efjx¿  

^=@ hnjfo' kl/jt{g Go"gLs/0fsf 
pkfox¿  

^=#  g]kfndf kfO{g] ljleGg nf]kf]Gd'v 
hLjx¿ / ltgLx¿sf] ;+/If0f 

^=$ k/Dk/fut ¿kdf k|of]udf /x]sf    
h8La'6Lx¿sf] dxŒj klxrfg / 

 hnjfo' kl/jt{gn] j/k/sf] jftfj/0fdf kf/]sf ljleGg 
c;/x¿sf pbfx/0f k|:t't ub}{ o;sf] cjwf/0ff, sf/0f, 
k|efjx¿ atfpg] 

 hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿sf] 5nkmn ug]{ 
 g]kfndf kfO{g] ljleGg nf]kf]Gd'v dxŒjk"0f{ la?jfx¿ / 

hgfj/x¿sf] lrq jf lel8of]x¿ k|bz{g u/L kl/lrt u/fpg] 
/ ltgLx¿sf] ;+/If0f ug]{ tl/sfx¿sf af/]df 5nkmn u/fO{ 
cjnDag ug{ / u/fpg k|f]T;flxt ug]{ 

 hnafo' kl/jt{gsf sf/0f, c;/ / 
Go"gLs/0f ;DaGwdf lgaGw n]Vg 
nufP/ 

 g]kfndf kfO{g] ljleGg nf]kf]Gd'v 
dxŒjk"0f{ la?jfx¿ / hgfj/x¿sf] 
kl/ro lbg nufP/ 

 g]kfndf kfOg] ljleGg nf]kf]Gd'v 
la?jfx¿ / hgfj/x¿sf] ;+/If0f ug]{ 

& 



120  dfWolds lzIff kf7\oj|md @)&* 

k|of]u -t'n;L, l3ps'df/L, af]emf], 
u'hf]{, 3f]86fk|], ltt]kftL, c;'/f], 
lgd, of;f{u'Daf cflb_  

 :yflgo :t/df kfO{g] k/Dk/fut k|of]udf /x]sf h8La'6Lx¿ 
-t'n;L, l3ps'df/L, af]emf], u'hf]{, 3f]86fk|], ltt]kftL, c;'/f], 
lgd, of;f{u'Daf nufotsf :yfgLo hl8a'6Lx¿_ k|bz{g u/L 
ltgLx¿sf] dxŒjaf/] 5nkmn u/fpg] / tflnsf agfO{ 
sIffdf 6fF:g nufpg], cfjZostfcg';f/ ltgLx¿sf] k|of]u 
ug{ / k|jw{g ug{ k|f]T;flxt ug]{  

tl/sfx¿ JofVof ug{ nufP/ 
 k/Dk/fut ¿kdf k|of]udf /x]sf 

h8La'6Lx¿sf af/]df k|Zgf]Q/  
u/]/  

ef}lts 
lj1fg 

&= rfn / 
an 
 
  

&=! u'?Tjfsif{0f an  
– kl/ro 
– lgod 
– ;/n ul0ftLo ;d:of  

&=@ u'?Tjan  
– u'?Tjan / tf}n  
– u'?Tj k|j]u  
– tf}n, lk08 / u'?Tj k|j]usf] 

;DaGw  
– u'?Tjk|j]u / k[YjLsf] cw{Jof;sf] 

;DaGw  
&=# :jtGq v;fO 

– kl/ro 
– ;/n /]vLo rfnsf ;dLs/0fx¿ 

k|of]u u/L :jtGq v;fO;DaGwL 
;/n lx;fa  

&=$ k[YjLdf x'g] v;fO  
– ljz]iftf  
– b}lgs hLjgdf pkof]u 

 u'?Tjfsif{0f an;DaGwL  5nkmn u/fpg]  
 u'?Tjfsif{0f;DaGwL Go'6gsf] lgod atfpg], k|dfl0ft u/]/ 

b]vfpg]  
 u'?Tjfsif{0f;DaGwL ;/n ul0ftLo ;d:of xn ug{ l;sfpg]  
 u'?Tjansf] kl/ro lbg] 
 u'?Tj k|j]usf] kl/efiff lbg] 
 j:t'sf] tf}n To;sf] lk08 / u'?Tj k|j]usf] u'0fgkmn l;t 

a/fa/ x'G5 egL k|dfl0ft ug]{ 
 u'?Tj k|j]u k[YjLsf] ;txaf6 s]Gb|;Ddsf] b'/Lsf] ;DaGw 

atfpg] 
 To;sf cfwf/df k[YjLsf ljleGg efudf u'?Tjk|j]u sf] dfg 

km/s x'g] tYo af]w u/fpg] 
 j:t'sf] lk08 ;a} 7fpFdf l:y/ /xG5 t/ tf}n 7fpFcg';f/ 

km/s x'g] tYo JofVof ug]{ 
 KjfFv / l;Ssfsf] k|of]u JofVof u/L jf lel8of] b]vfO{ :jtGq 

v;fOsf] cjwf/0ff :ki6 kfg]{  
 :jtGq v;fO;DaGwL ;/n lx;fa u/]/ b]vfpg] tyf ug{ 

nufpg] 
 j:t'sf] v;fOdf xfjfsf] cj/f]wsf c;/ atfpg] / o;sf 

kmfObf, a]kmfObf tyf pkof]u -Kof/f;'6sf] k|of]unufot_  
atfpg], k|bz{g ug]{, ug{ nufpg] 

 u'?Tjfsif{0f;DaGwL lgod atfpg / 
u'?Tjfsif{0f an;DaGwL ;/n ul0ftLo 
;d:of xn ug{ nufP/ 

 u'?Tjan / tf}nsf] kl/efiff ;f]w]/, 
W=mg x'G5 egL k|dfl0ft ug{ tyf 
;"qsf] k|of]u ug{ nufP/ 

 lxdfndf eGbf t/fO{df lsg a9L tf}n 
x'G5 h:tf ;/n k|Zg ;f]w]/]  

 ;u/dfyf r9\b} hfFbf ;fydf af]s]sf] 
j:t'sf] tf}n / lk08df kl/jt{g 
cfpG5 ls cfpFb}g, lsg < h:tf 
k|Zgx¿ ;f]w]/ 

 :jtGq v;fOsf nIf0f atfpg 
nufP/ 

 xjfO{hxfhaf6 xfdkmfNbf ;}lgsn] 
lsg Kof/f;'6 k|of]u u5{g\ < e'jfbf/ 
lap -h:t} M l;dnsf] lap_ lj:tf/df 
e'jfn] s;/L ;xof]u  
u5{ < h:tf :jtGq v;fO tyf 
xfjfsf] 3if{0f;lxtsf] v;fO;DaGwL 
;/n k|Zgx¿ ;f]w]/ 

!) 

*=rfk  
 

*=! t/ndf kf:snsf] lgod  
– kl/ro  

– Jojxf/Ls hLjgdf pkof]u  
*=@ pWj{rfk 
*=# cfls{ldl8hsf] l;4fGt  

– kl/ro 
– pkof]lutf 
 

 c0f'x¿sf] 3gTjsf] cfwf/df t/n kbfy{ gvfFlbg] t/ UofF; 
kbfy{x¿ vfFlbg] tYo 5nkmn u/fpg]  

 kf:snsf] lgod k|bz{g ug]{, ug{ nufpg] 
 kf:snsf] lgodsf] b}lgs hLjgdf pkof]u;DaGwL 5nkmn 

u/fpg], pbfx/0f lbg] 
 pWj{rfk k|bz{g ug]{, cg'ej ug{ nufpg], kl/efiff lbg], 

o;sf] pTklQsf] sf/0f atfpg], of] t/n / UofF; b'j}df x'g] 
tYo atfpg] 

 cfs{ldl8hsf] l;4fGt atfpg] / To;sf] k|bz{g ug]{ 
 j:t' kfgLdf 8'Ag] jf pqg] cj:yfnfO{ cfls{ldl8hsf] 

 t/ndf kf:snsf] lgod k|bz{g ug{ 
nufP/ tyf ;DalGwt k|Zg ;f]w]/ 

 kf:snsf] lgodsf] b}lgs pkof]usf 
pbfx/0fx¿ ;f]w]/  

 +t/n / UofF;df pTkGg x'g] pWj{rfk 
k|bz{g ug{ nufP/  

 cfls{ldl8hsf] l;4fGt atfpg, k|bz{g 
ug{ nufP/  

 cfls{ldl8h\sf] l;4fGt k|of]u u/L 
uxgfdf k|of]u ul/Psf] ;'g jf cGo 

% 
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l;4fGt;Fu hf]8]/ 5nkmn u/fpg] 
 j:t' 8'Ag] jf t}/g], a]n'g p8\g], kfgL leq j:t' prfNg 

;lhnf] x'g] nufotsf lj|mofsnfkx¿df cfls{ldl8hsf] 
l;4fGtsf] vf]hL ug{ nufpg] 

 kfgLdf tyf xfjfdf pTkGg x'g] pWj{rfksf] b}lgs hLjgdf 
pkof]u;DaGwL 5nkmn u/fpg]]  

wft'sf] z'4tf s;/L hfFRg ;lsG5 < 
h:tf k|Zg ;f]w]/ 

(=tfk zlSt 
 
 
 

(= tfk 
(=! yd{n zlSt, tfkj|md / tfksf] 

kl/ro 
(=@ tfk / j:t'sf] cfotg 
– c0f'sf rfnsf cfwf/df j:t'sf] 

cfotgdf tfksf] k|efj  
– kfgLsf] c;fwf/0f 

-Anomalous) k|;f/sf]  kl/ro / 
b}lgs hLjgdf dxŒj

 
(=# j:t'sf] ljlzi6 tfkwf/0f Ifdtf  

– kl/ro 
– ;DalGwt ul0ftLo ;d:of  
– b}lgs hLjgdf ljlzi6 tfkwf/0f 

Ifdtf  
– kfgLsf] ljlzi6 tfkwf/0f Ifdtf  

(=% ydf]{ld6/ 
– ydf]{ld6/sf k|sf/x¿  

-sfFrsf] gnLdf t/n /flvPsf] 
ydf]{ld6/, l8lh6n lSnlgsn 
ydf]{ld6/ / /]l8P;g yfdf]{ld6/_  

– sfo{ l;4fGt 
– Soflna|];g 

 j:t'sf ;du| c0f'x¿sf] ult zlStsf] of]unfO{ yd{n zlSt, 
cf};t ult zlStsf] ;"rfª\snfO{ tfkj|md / tfkj|mdsf] 
leGgtfsf] sf/0fn] Ps 7fpFaf6 csf]{ 7fpFdf k|;f/0f x'g] 
zlStnfO{ tfksf ¿kdf kl/eflift ug{], ldNbf analaogy 
lbg] / 5nkmn u/fpg] 

 yd{n zlSt, tfk / tfkj|mdlarsf] d'Vo leGgtf af]w u/fpg] 
 tfk / j:t''sf]  cfotglarsf] ;DaGw k|of]uåf/f k|i6 kfg]{ / 

o;nfO{ c0f'sf] rfnsf cfwf/df JofVof]{ tyf 5nkmn ug]{ 
 kfgLsf] c;fwf/0f -anomalous) k|;f/ nfO{ u|fkmnufot 

ljleGGf Jojxfl/s pbfx/0f 4f/f k|i6 kfg]{ 
 j:t'sf] ljlzi6 tfkwf/0f Ifdtfsf] kl/ro lbg] / t tfk 

;DalGw ;lds/0f  k|of]u u/L ;/n ul0ftLo ;d:of 
;fdfwfg ug{ l;sfpg] 

 ljleGg j:t'sf ljlzi6 tfkwf/0f Ifdtf km/s km/s x'g] 
tYoaf]w u/fpg] / ;f]sf cfwf/df b}lgs hLjgsf ;DalGwt 
cjnf]sgx¿af/] 5nkmn u/fpg], a/fa/ dfqfsf] kfgL, 
afn'jf / vfg]t]nnfO{ Ps} k|sf/sf] efF8f] / cfuf]df ttfpFbf 
km/s ;do nfUg] tYo k|bz{g ug]{ 

 kfgLsf] ljlzi6 tfkwf/0f Ifdtf pRr x'g'sf kmfObf tyf 
pkof]u af/] 5nkmn u/fpg]  

 b'O{eGbf w]/} ljBfyL{nfO{ klUn/x]sf] a/kmsf] / plDn/x]sf] 
kfgLsf] tfkj|md gfKg nufpg], ;a}sf] cjnf]sg t'ngf ug{ 
nufO{ kUng] / s'g} lglZrt 7fpFdf pDng] lj|mof lglZrt 
tfks|ddf dfq x'g] tYo k|of]uaf6 b]vfpg] 

 b}lgs hLjgdf k|of]u ul/g] ydf]{ld6/x¿ -sfFrsf] gnLdf 
t/n /flvPsf] ydf]{ld6/, l8lh6n ydf]{ld6/ / /]l8P;g 
yfdf]{ld6/_ sf sfo{l;4fGtaf/] 5nkmn u/fpg] 

 s'g} klg ydf]{ld6/nfO{ b'O{ lglZrt tfkj|md -l:y/ laGb'x¿_ 
df /fVbf To;sf] ef}lts u'0fdf cfpg] kl/df0fsf] kl/jt{gsf] 
dfqfnfO{ lglZrt a/fa/ efudf efu nufP/ pSt 
ydf]{ld6/sf] Soflna|];g ug]{ ;fdfGo tl/sfsf] JofVof ug]{ / 

 yd{n zlSt, tfkj|md / tfksf] 
kl/efiff  ;f]w]/ 

 tfk a9fpbf j:t'sf] c0f'x¿sf] 
cj:yf / cfotgdf s] s] k|efj k5{ 
< kfgLsf] cgf}7f] u'0f s] xf] < kfgLsf] 
cgf}7f] u'0fnfO{ u|fkm lvr]/ 
b]vfpg'xf];\ . j/km kfgL dfly plqG5 
< o;sf] sf/0f kfgLsf] cgf}7f] u'0fsf] 
cfwf/df n]Vg'xf];\ . h:tf k|Zgx¿ 
;f]w]/  

 j:t'sf] ljlzi6 tfkwf/0f Ifdtfsf] 
kl/ro tyf kl/efiff ;f]w]/ 

 ljlzi6 tfkwf/0f Ifdtf;DaGwL 
;/n ul0ftLo ;d:of xn ug{ 
nufP/ 

 3fd nfu]sf a]nf vf]nf, kf]v/L jf 
kfgL hd]sf] v]tdf 5]pdf ePsf] 
9'ª\uf jf afn'jfeGbf kfgL lr;f] x'g] 
t/ ;fFemdf l7s ljk/Lt x'g] ,  
s/fOdf kfgL pDffNbf kfgLeGbf 
s/fO a9L tftf] x'g], t]ndf d;nf 
89\g] t/ kfgLdf g89\g]  ljleGg 
j:t'sf ljlzi6 tfkwf/0f Ifdtf 
km/s km/s x'g] tYosf cfwf/df 
b}lgs hLjgsf ;DalGwt 
cjnf]sgx¿nfO{ JofVof ug{ nufP/ 

 kfgLsf] ljlzi6 tfkwf/0f Ifdtf 
pRr x'g'sf kmfObf tyf pkof]u 
atfpg nufP/  

 ydf]{ld6/sf] Soflna]|;g eg]sf] s] xf] 
< o;df lglZrt laGb'x¿sf]  
5gf]6 s;/L ul/G5 < h:tf k|Zgx¿ 

!) 
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;Dej eP s'g} Ps ydf]{ld6/sf] :s]ndfly sfuhdf 6]k 
tfF;]/ klUn/x]sf] a/km / plDn/x]sf] kfgLsf] afkmsf] 
tfkj|mdnfO{ :yfoL laGb' dfgL To;nfO{ k'gM ;]lN;o; :s]ndf 
Soflna|];g u/]/ k|bz{g ug]{  

;f]w]/ pQ/ n]Vg jf eGGf nufP/ 
;fyLaf6, lzIfsaf6 / :jo+ 
d"Nof8\sg u/]/ 

!)= t/ª\u 
 
 

!)=! t/ª\usf] cfjt{g 
– cjwf/0ff 
– t/ª\u cfjt{gsf lgodx¿  

!)=@ t/ª\usf] k"0f{ cfGtl/s k/fjt{g  
– kl/ro  
– r/d sf]0f 
– k"0f{ cfGtl/s k/fjt{gsf ;t{x¿  
– b}lgs hLjgdf k|sfzsf] k"0f{ 

cfGtl/s k/fjt{gsf pkof]u -
lx/fsf] rds, ld/fh_  

– k|sfz gnLsf] sfo{ljlw / pkof]u 
-b'/;~rf/, OG8f]:sf]kL, lsxf]n 
;h{/L cflb_ 

!)=# k|sfz laR5]bg  
– kl/ro 
–  lk|Hdaf6 k|sfzsf] ljR5]bg 

!)=$ n]G; 
– kl/ro 
– k|sf/ -sGs]e / sGe]S;_ 
– n]G;;Fu ;DalGwt zAbfjnL 

-sGs]e, sGe]S;, ;txsf] jj|mtf, 
lk|lG;kn cIf, s]Gb|Ls/0f laGb' / 
s]Gb|Ls/0f b'/L, n]G;sf] s]Gb|, 
cfs[lt, jf:tljs / cjf:tljs 
cfs[lt_ 

– n]G;df x'g] cfjt{gsf lgodx¿ 
– n]G;n] agfpg] cfs[ltx¿sf] 

ls/0f /]vflrq / cfs[ltsf] 
ljz]iftf  
-j:t'nfO{ ljleGg b'/Ldf /fVbf_ 

!)=% n]G;sf] ;fdYo{ 
– kl/efiff   
– n]G;sf] jj|mtf;Fu ;fdYo{sf] 

 sfFrsf] :Nofadf n]h/ jf /]aS; k|of]u u/]/  sfFrsf] 
:Nofadf tyf kfgLdf k|sfzsf] k/fjt{g b]vfpg], k/fjt{gsf] 
sf/0faf/] rrf{ ug]{, cfjt{gsf lgodx¿ k|bz{g u/fpg] 

 cw{uf]nfsf/ sfFrsf] :Nofadf r/d sf]0f k|bz{g ug]{  
 cw{uf]nfsf/ sfFrsf] :Nofadf tyf kfgLdf  k"0f{ cfGtl/s 

k/fjt{gsf] k|bz{g ug]{, 5nkmn u/fpg], k"0f{ cfGtl/s 
k/fjt{gsf] k|bz{g ;t{x¿ k|bz{g ug]{ / b}lgs hLjgdf 
pkof]u -lx/fsf] rds, ld/fh_ af/] 5nkmn ug]{ 

 >Job[io ;fdu|Lsf] ;xof]un]  k|sfz gnLsf] sfo{ljlw / 
pkof]u -b'/;~rf/, OG8f]:sf]kL, lsxf]n ;h{/L cflb_ 5nkmn 
ug]{ 

 lk|Hdsf] ;xof]un]  k|sfz ljR5]bg  k|bz{g ug]{, ljR5]bgsf 
sf/0f atfpg], >Job[iosf] ;xfotfn]  OGb]|0fL b]lvg] sf/0f 
5nkmn u/fpg] 

 sDe]S; / sGs]e n]G;x¿ b]vfP/ n]G;sf] kl/ro lbg]  
 n]G;x¿nfO{ v]nfpg tyf 5]p / s]Gb| efusf] df]6fO cg'ej 

ug{ nufP/ n]G;sf] k|sf/ lrGg tyf leGgtf kQf nufpg 
;xof]u ug]{  

 n]G;nfO{ ;fwf/0ftof lk|Hdsf] ;+of]hgsf ¿kdf lng ;lsg] 
tYo j0f{g ug]{  

 n]G;;Fu ;DalGwt zAbfjnL lrgfpg]  
 n]G; -sGs]e tyf sGe]S;_ df x'g] cfjt{gsf lgodnfO{ 

jf:tljs lj|mofsnfk -h:t} M n]h/ nfO6 k|of]u u/]/_ jf 
lel8of] ;fdu|Laf6 k|bz{g ug]{, ug{ nufpg] / ls/0f 
lrq;lxt JoSt ug{ l;sfpg] 

 d}g aQLsf] cufl8 n]G; /fvL kbf{df d}g aQLsf] :ki6 
cfs[lt agfpg n]G; / kbf{larsf] b'/L 36a9 ug]{, Psk6s 
:ki6 cfs[lt k|fKt ePkl5 ca d}gaQLnfO{ ljleGg b'/Ldf 
/fv]/ cfs[ltdf cfpg] kl/jt{g cjnf]sg u/fpg], ls/0f 
lrqåf/f k|bz{g ug{ tyf cfs[ltsf] j0f{g ug{ nufpg] 

 n]G;sf] ;fdYo{sf] kl/efiff lbg], n]G;sf] jj|mtf;Fu ;fdYo{sf] 
;DaGw k|bz{g ug]{ / x]]/]/ jf 5fd]/ a9L / sd ;fdYo{ 
ePsf n]G; -ljBfyL{n] nufPsf r:dfsf n]G;x¿ klg_ lrGg 
nufpg] 

 k|sfzsf] cfjt{gsf lgodx¿ ;DaGwL 
;/n k|Zgx¿ ;f]w]/ 

 r/dsf]0fsf] kl/ro lbg nufP/ 
 k"0f{ cfGtl/s k/fjt{g k|bz{g ug{, 

;t{x¿ af]w ug{ / b}lgs hLjgdf 
pkof]u atfpg nufP/ 

 k|sfz gnLsf] sfo{ljlw / pkof]u 
;f]w]/ 

 k|sfz ljR5]bg k|bz{g ug{ nufP/, 
OGb|]0fL aGg] k|lj|mof JofVof ug{ 
nufP/ 

 n]G; -sGs]e tyf sGe]S;_ ;Fu 
;DalGwt zAbfjnLsf kl/efiff ;f]w]/  

 n]G; -sGs]e tyf sGe]S;_ df x'g] 
cfjt{gsf lgodnfO{ ls/0f lrq;lxt 
JoSt ug{ nufP/ 

 n]G;n] ljleGg b'/Ldf /x]sf] j:t'sf] 
cfs[lt s;/L agfpF5 k|bz{g ug{ 
nufP/, To;nfO{ ls/0f lrqdf 
b]vfpg tyf cfs[ltsf] j0f{g ug{ 
nufP/ 

 n]G;sf] ;fdYo{sf] kl/efiff ;f]w]/ / 
n]G;sf] jj|mtfsf cfwf/df a9L jf 
sd ;fdYo{ ePsf] n]G; lrGg nufP/ 

 cfFvfdf sf]lg{of, gfgL, l;lno/L 
d;n, n]G;, /]l6gf / clK6s ge{sf 
sfo{ atfpg nufP/ 

 /]l6gfdf /8 / sf]gsf] e"ldsfaf/] 
;/n k|Zgx¿ ;f]w]/ 

 b[li6bf]if -dfof]lkof / xfOk/d]6«f]lkof_ 
sf sf/0fx¿ atfpg nufP/ tyf 
b[li6bf]if ;Rofpg] ljleGg ljlwx¿sf] 
;/n j0f{g ug{ nufP 

 sf]lg{ofdf nfUg] rf]6 tyf df]ltlaGb' 

!% 
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;DaGw 
!)=^ dfgj cfFvf  

– dfgj cfFvfsf efux¿ / 
ltgLx¿sf sfo 

– dfgj cfFvfdf cfs[lt aGg] k|lj|mof 
– sf]lg{ofdf nfUg] rf]6af6 b[i6Ldf 

kg]{ c;/x¿ 
– cfFvf bfg -slg{of k|Tof/f]k0f_ 
– sn/ ANffOG8g];, df]ltlaGb' / 

/tGwf]sf] kl/ro 
– b[li6bf]if -dfof]lkof / 

xfOk/d]6«f]lkof_ sf] kl/ro 
– b[li6bf]ifsf sf/0fx¿ / ;Rofpg] 

ljlwx¿ -r:df, sG6\ofS6 n]G; / 
n]h/ ;h{/L_  

 >Job[io ;fdu|L jf df]8]n k|of]u u/]/ cfFvfsf efux¿ 
lrgfpg] 

 sf]lg{of, gfgL, l;lno/L d;n, n]G;, /]l6gf / clK6s ge{sf 
sfo{af/] 5nkmn u/fpg] 

 >Job[io ;fdu|Lsf] k|of]u u/]/ /]l6gfdf /8 sf]if / sf]g 
sf]ifsf] e"ldsf atfpFb}} /8 sf]ifsf] sdhf]/Lsf sf/0fn] /tGwf] 
x'g] / sf]d sf]ifsf sdhf]/Lsf sf/0fn] sn/ ANffOG8g]; x'g] 
tYo atfOlbg]  

 b[li6bf]if -dfof]lkof / xfOk/d]6«f]lkof_ sf] kl/ro lbg] / 
sf/0fx¿ atfpg], 5nkmn u/fpg] 

 b[li6bf]if ;Rofpg] ljleGg ljlwx¿ -r:df, sG6\ofS6n]G; / 
n]h/ ;h{/L_ sf] ;/n j0f{g ug{], r:dfsf] sfo{ k|bz{g ug]{ 

 cfFvfdf k|j]z ug]{ k|sfz ;a}eGbf w]/} cfjt{g sf]lg{ofdf x'g] 
tYo atfpFb} sf]lg{ofdf nfUg] rf]6 tyf df]ltlaGb' cflbn] 
b[li6df kfg]{ c;/x¿ atfpg], df]ltlaGb'sf] pkrf/ s;/L 
ul/G5 atfpg] / ;DalGwt lel8of] b]vfpg]  

 cfFvf bfg -slg{of k|Tof/f]k0f_ ;DaGwL 5nkmn u/fpg], 
;DalGwt lel8of] b]vfpg] / :ki6 kfg]{ . 

cflbn] b[li6 sdhf]/ agfpg'sf 
sf/0fx¿ tyf cfFvf bfg  slg{of 
k|Tof/f]k0f_ ;DaGwL ;/n k|Zgx¿ 
;f]w]/ . 

!!=ljB't\ tyf 
r'DasTj   
 

!!=! 8fO/]S6 s/]G6 -d.c_ / 
cN6/g]l6ª - a.c_ s/]G6 

– kl/ro 
– g]kfndf k|of]u ePsf] d]gnfOgdf 

cf};t ef]N6]h / cfj[lQ  
!!=@ wf/f ljB't\sf] r'DasLo c;/  

– kl/ro 
– ljB't\ alx/x]sf] l;wf tf/ / 

;f]n]GjO8 jl/kl/sf] r'DasLo 
If]qsf] /]vf lrq

– Right hand grip rule 
!!=# r'DasLo k|jfx (magnetic flux) 

– kl/efiff  
– zlStzfnL / sdhf]/ k|jfxsf 

lrq 
!!=$ df]6/ c;/  

– kl/ro 
– b}lgs pkof]usf pbfx/0fx¿ 

!!=% ljB''t r'DasLo pkkfbg  
– kl/efiff  

 a.c / d.c sf] kl/ro lbg] / g]kfndf d]gnfOg a.c sf] 
cf};t ef]N6]h / cfj[lQaf/] 5nkmn u/fpg] 

 sDkf; lg8n jf kmnfdsf] w'nf] k|of]u u/L wf/fljB't\ 
alx/x]sf] l;wf tf/sf] jl/kl/ / ;f]n]GjO8 jl/kl/sf]  
r'DasLo If]q k|bz{g u/fpg]

 wf/fljB't\ alx/x]sf] l;wf tf/sf] jl/kl/sf] tyf ;f]n]GjfO8sf] 
jl/kl/sf] r'DasLo If]qsf] /]vflrq sf]g{ l;sfpg]

 Right hand grip rule k|of]u u/L wf/fljB't\ alx/x]sf] l;wf 
tf/sf] jl/kl/sf] tyf ;f]n]GjfO8sf] jl/kl/sf] r'DasLo an 
/]vfsf] lbzf lrGg l;sfpg] 

 kft] r'Dassf] r'DasLo If]qsf] lrq sf]/L r'DasLo k|jfx 
(magnetic flux) sf] kl/ro lbg], plrt analogy k|of]u u/L 
-h:t} M /a/ AofG8n] afFw]sf] skfn jf wfuf]sf] d'7f] jf 8f]/Ln] 
afFw]sf] k/fn_ r'DasLo k|jfxsf] cjwf/0ff af]w u/fpg],  
r'DasLo If]qsf] lrq x]/L zlStzfnL / sdhf]/ k|jfx ePsf] If]q 
5'6\ofpg l;sfpg] 

 df]6/ c;/ k|bz{g ug]{, df]6/ vf]n]/ jf >Job[io ;fdu|Lsf] 
;xof]un] df]6/sf] /f]6/ 3'd]sf] b]vfpg], df]6/ c;/sf b}lgs 
pkof]uaf/] 5nkmn ug]{ 

 ljB''t\ r'DasLo pkkfbg;DaGwL kmf/f8]sf] lgod k|bz{g ug]{, 

 a.c / d.c sf] leGgtf atfpg 
nufP/  

 wf/fljB't\ alx/x]sf] l;wf tf/sf] 
jl/kl/sf] / ;f]n]GjfO8sf] jl/kl/sf] 
r'DasLo If]qsf] /]vf lrq sf]g{ 
nufP/  Right hand grip rule k|of]u 
u/L  wf/fljB't\ alx/x]sf] l;wf 
tf/sf] jl/kl/sf] tyf ;f]n]GjfO8sf] 
jl/kl/sf] r'DasLo an /]vfsf] lbzff 
kQf nufpg nufP/  

 r'DasLo k|jfxsf] kl/efiff ;f]w]/ 
 r'DasLo k|jfxsf] lrqdf zlStzfnL / 

sdhf]/ k|jfxsf] If]q lrGg nufP/ 
 df]6/ c;/ k|bz{g ug{ tyf pbfx/0f 

lbg nufP/ 
 wf/fljB't\ alx/x]sf] l;wf tf/sf] 

jl/kl/sf] r'DasLo If]q k|bz{g ug]{ 
tl/sf j0f{g ug{ nufP/ 

 wf/fljB't\ alx/x]sf] l;wf tf/sf] 
jl/kl/sf] r'DasLo If]qsf] lrq sf]g{ 

!@ 
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– kmf/f8]sf] lgod  
– P;L h]g]/]6/8fOgfdf]sf] sfo{ 

k|lj|mof 
!!=^ ljB't\sf 7'nf ;|f]tx¿  

– hnljB't\, yd{n ljB't\ / 
jfo'ljB't\sf] ;fdfGo kl/ro, 
;ª\lIfKt sfo{ljlw / dxŒj 

!!=& 6«fG:kmd{/  
– kl/ro 
– agfj6, sfo{ljlw 
– 6«fG:kmd{/df tf/sf kmGsf / 

ef]N6]hsf] ;DaGw / o;   ;DaGwL 
;/n ul0ftLo ;d:of 

– :6]kck / :6]k8fpg 6«fG:kmd{/sf] 
kl/efiff / pkof]u  

5nkmn u/fpg] 
 A.C. h]g]6/df r'DasLo w|'jsf lardf /x]sf] tfdfsf] tf/sf] 

SjfOn / r'SasdWo] PsnfO{ 3'dfpFbf tf/n] r'DasLo 
k|jfxnfO{ sf6\5 / pSt SjfOndf kmf/f8]sf] lgod 
cg';f/ e.m.f. pkkfbg x'ghfG5 egL atfpg] / k|bz{g ug]{ . 
pSt SjfOnnfO{ nf]8df hf]8]/ k"0f{ kl/ky l;h{gf u/]kl5 
kl/kydf ljB't\ k|jfx x'g] tYo atfpg]  

 df]6/df r'DasLo w|'|j|sf lardf /x]sf] tfdfsf tf/sf] 
SjfOndf a.c. ljB't\ k|jfx x'Fbf SjfOndf r'DasTj pTkfbg 
x'g uO{ b'O{ rD'aslarsf] cfsif{0f / ljsif{0fsf sf/0fn] ubf{ 
SjfOn 3'D5 egL atfpg] / k|bz{g ug]{ 

 >Job[io jf df]8]nsf] ;xof]un]  a.c h]g/]6/÷8fOgfdf]sf] sfo{ 
k|lj|mof k|bz{g ug]{  

 hnljB't\, yd{n ljB't\ / jfo'ljB't\ ;a} ;|f]tx¿df h]g]/]6/sf] 
6jf{Og 3'dfP/ P;L ljB't\ pTkfbg ug]{ tYo atfpFb} g]kfndf 
oL ;|f]tx¿sf] k|of]u ;DaGwdf 5f]6f] rrf{ ug]{, ;Dej eP 
o:tf ljB't\ u[xsf] z}lIfs e|d0f u/fpg] 

 ljleGg ljB't\Lo pks/0fnfO{ km/s km/s ef]N6]hsf] 
cfjZostf x'g] tyf Ps 7fpFdf pTkflbt ljB't\nfO{ 6f9fsf 
pkef]Stf;Dd nfg pRr ef]N6df nfFbf tf/df sd ljB't\ Iflt 
x'g] tYo atfpFb} ef]N6]h 36a9 ug'{kg]{ cfjZostf af]w 
u/fpg]  

  >Job[io ;fdu|Lsf] k|of]u u/L 6«fG;kmd{/sf] kl/ro lbg], 
5nkmn u/fpg], nf] ef]N6]h kfj/ ;Knfo/Aof6«L Olnldg]6/ 
eP vf]n]/ 6«fG:kmd{/ b]vfpg], glhs}sf] 6«fG:kmd{/ b]vfpg] 

 6«fG:kmd{/df tf/sf kmGsf / ef]N6]hsf ;DaGw  (NP/Ns = 
VP/VS) ;DaGwL ;/n lx;fa ug{ l;sfpg] . 

nufP/ 
 r'DasLo k|jfx (magnetic flux) 

;DaGwL ;/n k|Zg ;f]w]/  
 ljB''t\ r'DasLo pkkfbg;DaGwL 

kmf/f8]sf] lgod atfpg tyf JofVof 
ug{ nufP/ 

 a.c h]g/]6/÷8fOgfdf]sf] sfo{ k|lj|mof 
atfpg tyf df]8]n agfpg nufP/ 

 ljB't\ pTkfbgsf 7'nf ;|f]tx¿  
-hnljB't\, yd{n ljB't\ /  
jfo'ljB't\_ sf] ;fdfGo kl/ro 
;DaGwL ;/n k|Zgx¿ ;f]w]/, 
vf]hd"ns k|ltj]bg tof/ ug{ nufP/ 

 6«fG;kmd{/sf] ;fdfGo agfj6, 
sfo{ljlw / dxŒj atfpg tyf 
NP/Ns = VP/VS   ;DaGwL ;/n 
lx;fa ug{ nufP/ . 

!#=a|Xdf08 
 
 

!#=! a|Xdf08 
– u'?Tjfif{0f ansf] dxŒj -pku|x, 

u|x, tf/f, Uofn]S;L cflb 
cGtl/Ifdf cl8g'sf] /x:o_ 

– lau Aofª l;4fGtcg';f/ 
a|x\df08sf] pTklQ 

– a|Xdf08sf lk08x¿sf] 
ult;DaGwL xAansf] cWoogsf] 
lgisif{ 

– u'?Tjfsif{0f ansf] lgodsf 

 pku|u, u|x, tf/f, Uofn]S;L cflb cGtl/Ifdf cl8g' 
a|Dxf08df u'?Tjfif{0f ansf] sf/0fn] ePsf] tYo 5nkmn 
u/fpg] 

 >Job[io ;fdu|Lsf] ;xfotfn] lju Aofª l;4fGtcg';f/ 
a|Xdf08sf] pTklQaf/] 5nkmn u/fpg] 

 a|Xdf08sf lk08x¿sf] ult;DaGwL xAansf] cWoogsf] 
lgisif{ atfpg], 5nkmn u/fpg] 

 u'?Tjfsif{0f ansf] lgodsf cfwf/df a|Dxf08sf] ;Defljt 
eljio  -v'nf, ;dtn / aGb a|Dxf08_ ;DaGwL 5nkmn  
ug]{ . 

 a|Dxf08df u'?Tjfif{0f ansf] 
dxŒjaf/] lgaGw n]Vg nufP/ 

 lju Aofª l;4fGtcg';f/ a|Dxf08sf] 
pTklQ j0f{g ug{ nufP/  

 a|Dxf08sf lk08x¿sf] ult;DaGwL 
xAansf] cWoogsf] lgisif{ j0f{g ug{ 
nufP/ 

 u'?Tjfsif{0f ansf] lgodsf cfwf/df 
a|Xdf08sf] ;Defljt eljioaf/] 
k|Zgf]Q/ u/]/ . 

% 
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cfwf/df a|Dxf08sf] ;Defljt 
eljio  -v'nf, ;dtn / aGb 
a|Dxf08_ 

;"rgf 
tyf 
;~rf/ 
k|ljlw 
 

!# ;"rgf 
tyf ;~rf/ 
k|ljlw 
 

!#=! l8lh6n l;Ugn 
– l8lh6n l;Ugn, la6 / afO6sf] 

kl/efiff 
– l8lh6n l;Ugnsf] k|;f/0f  

!#=@ b}lgs hLjgdf l8lh6n k|ljlwsf] 
;sf/fTds / gsf/fTds 
k|efjx¿  

!#=# g]l6hgl;k, cgnfOg /]k'6];g / 
l8lh6n cf/f]Uotf -wellbeing) 
sf] cjwf/0ff 

!#=$ >Jo tyf >Job[io ;fdu|L 
lgdf{0f / k|:t'tLs/0f  

– df]afOn kmf]g jf sDKo'6/af6 
cl8of] tyf cl8of] lel8of] 
/]sl8ª  

– >Jo tyf >Job[io ;fdu|Lsf] 
;Dkfbg -cutting and joining 
dfq_ . 

 aQL afNg] / lgefpg] h:tf pbfx/0fx¿ k|:t't ub{} l8lhl6n 
l;Ugnsf] kl/ro lbg] 

 la6 / afO6sf] kl/ro lbg] 
 >Job[io k|of]u u/L l8lh6n l;Ugnsf] k|;f/0fsf] ;ª\lIfKt 

kl/ro lbg]  
 b}lgs hLjgdf k|of]u ul/g] ljleGg l8lh6n k|ljlwsf] pbf/0f 

-l8lh6n kmf]6f], l8lh6n 6]lnlehg, cgnfOg jftf{, df]afOn 
kmf]g jf 6\ofjn]6df l8S;g/L, Sofn]G8/, df]afOn a}ª\lsª / 
cgnfOg e'StfgLnufot ljleGg PlKns];gsf] k|of]u_ 
;ª\sng ug]{ / 5nkmn ug]{  

 ;fdflhs ;~hfn, OG6/g]6 tyf cGo l8lh6n ldl8ofsf 
;sf/fTds tyf gsf/fTds c;/x¿ / ;hutf ;DaGwdf 
cg'ej cfbfg k|bfg / dfdnf cWoog u/fpg] 

 c;n l8lh6n gful/ssf] kl/ro / ljz]iftf ;DaGwdf 
dl:tis dGyg ub}{ 5nkmn ug]{ 

 c;n l8lh6n gful/ssf lhDd]jf/L / cj;/x¿ ;DaGwdf 
:nfO8 jf rf6{ k|:t't ub}{ cGt/lj|mof ug]{ 

 l8lh6n cf/f]Uotfsf] kl/ro, kmfObf / ;hutf ;DaGwdf 
5nkmn ug]{  

 l8lh6n k|lti7f Joj:yfkgsf] kl/ro, dxŒj / pkfox¿ 
;DaGwdf rf6{ jf :nfO8 k|:t't ub}{ cGt/lj|mof ug]{ 

 df]afOn kmf]g jf sDKo'6/sf] k|of]u u/L >Jo tyf >Job[io 
;fdu|L lgdf{0f / k|:t'tLs/0fsf] gd'gf cEof; k|:t't ug]{ / 
ljBfyL{nfO{ cEof; ug{ nufpg] 

 l8lh6n cf/f]Uotfsf] kl/ro,  
kmfObf,  ;hutf, l8lh6n k|lti7f 
Joj:yfkgsf] kl/ro, dxŒj / 
pkfox¿sf ;DaGwdf lnlvt tyf 
df}lvs k|Zgf]Q/ u/]/ 

 ;fdflhs ;~hfnsf] ;sf/fTds / 
gsf/fTds c;/x¿ ;DaGwdf 
jfbljjfbsf] d"Nofª\sg u/]/ 

 l8lh6n kf]6{kmf]lnof] l;sfOsf 
dfWofdx¿sf] kl/ro lbg nufP/ 
tyf o; ;DaGwdf a'emfOsf] 
k|ltlaDag ug{ nufP/ 

 k|:t't cl8of] tyf lel8of] kmfOnsf] 
kmDof{6 lrGg nufP/  

 >Jo tyf >Job[io ;fdu|L lgdf{0f / 
k|:t'tLs/0f cEof;sf] cjnf]sg u/]/ 

!) 

/;fog 
lj1fg 

!$=tTjx¿sf] 
juL{s/0f 
 
 

!$=! cfw'lgs k]l/of]l8s tflnsf 
– cfw'lgs k]l/of]l8s lgod 
– ;+/rgf, u|'k / lkl/o8  
– k/df0f'sf] On]S6«f]g ljGof; 

-pk;]nsf cfwf/df kf/df0fljs 
;ª\Vof @) ;Dd dfq_ 

– k]l/of]l8s tflnsfdf s, p, d, f 
Anssf tŒjx¿  

– tflnsfdf wft', cwft', cw{wft'sf] 
:yfg 

 ljBfyL{x¿nfO{ ljleGg tŒjx¿sf] gfd / ltgsf u'0fsf] 
tflnsf lgdf{0f u/fO{ ;dfg u'0f ePsfnfO{ ;Fu} /fVg] 
cEof;af6 tŒjx¿sf] juL{s/0fsf] wf/0ff ljsf; ePsf] 
atfpg]  

 d]G8]lne / cfw'lgs k]l/of]l8s lgodsf] cjwf/0ff k|:6 kfg]{]{ . 
 ;]nsf cfwf/df kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf] 

On]S6«f]g ljGof; k'g/fj[lQ u/fpFb} cfw'lgs k]l/of]l8s 
tflnsfdf tŒjx¿sf] :yfg s;/L lgwf{/0f ePsf] 5 :ki6 
kfg]{ 

 cfw'lgs k]l/of]l8s tflnsfsf] vfsfdf ljleGg /ªx¿ eg{ 

 d]G8lnesf] k]l/of]l8s tflnsf / 
cfw'lgs k]l/of]l8s tflnsfsf lgod 
n]Vg nufP/ tyf cy{ atfpg nufP/ 

 kf/df0fljs ;ª\Vof @) ;Ddsf 
tŒjx¿sf]  On]S6«f]g ljGof; ug{ / 
pSt  On]S6«f]g ljGof;sf cfwf/df 
cfw'lgs k]l/of]l8s tflnsfdf tŒjsf] 
:yfg / o;sf] ;+o'Hotf 5'6\ofpg 
nufP/ 

 clt ;lj|mo wft' / clt ;lj|mo cwft' 

(
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– u|'k / lkl/o8df tŒjx¿sf] 
kf/df0fljs ;fOh, On]S6«f] 
kf]lh6Lle6L, On]S6«f] g]u]6Lle6L, 
;+o'Hotf / ;lj|motf 

 

nufO{ ljleGg u|'k -cNsfnL u'|k, cNsnfOg cy{ (earth) wft' 
u'|k, x]nf]hg u'|k, lgl:j|mo tŒj u'|k_ wft', cwft', / 
cw{wft'sf] :yfg 7Dofpg nufpg]  

 ;]nleqsf pk;]nsf] pmhf{j|md tof/ k/L kf/df0fljs ;ª\Vof 
@) ;Ddsf tŒjx¿sf] On]S6«f]g ljGof; b]vfpFb} tŒjx¿sf] 
Ans 5'6\ofpg nufpg] . tflnsfdf Anssf] lgwf{/0f s;/L 
ul/Psf] 5, 5nkmn ug]{  

 On]S6«f]g ljGof; / ;]n ;ª\Vofsf cfwf/df u'|kdf ;lj|mo 
wft'x¿sf] a9\bf] /f;folgs ;lj|motf / ;lj|mo cwft'sf] 
36\bf] /f;folgs ;lj|motfaf/] sf/0f;lxt t'ngf u/fpg]  

 To:t} lkl/o8df afofFaf6 bfofFtk{m hfFbf tŒjsf 
k/df0f'x¿sf] cfsf/ / ;+o'Hotfdf x'g] kl/jt{gn] /f;folgs 
;lj|motfdf kg]{ k|efj sf/0f;lxt :ki6 u/fpg] 

s-block / p-block sf tŒjx¿lar 
cfwf/e"t leGgtf n]Vg nufP/ 

 kf/df0fljs cfsf/sf cfwf/df Pp6} 
u'|kdf ePsf ;lj|mo wft'x¿lar a9\bf] 
jf 36\bf] /f;folgs ;lj|motfsf] 
t'ngf ug{ nufP/ 

 To;} u/L ;lj|mo cwft'sf] a9\bf] jf 
36\bf] /f;folgs ;lj|motfsf] t'ngf 
ug{ nufP/ 

!%= 
/f;folgs 
k|ltlj|mof 
 

!%=! /f;folgs k|ltlj|mofsf lsl;dx¿ 
– ;+of]hg, ljefhg, lj:yfkg / 

cDn Iff/ /f;folgs k|ltlj|mofx¿  
!%=# /f;folgs k|ltlj|mofsf] b/ 
– kl/ro   
– b/nfO{ k|efj kfg]{ tŒjx¿ -tfk, 

rfk, pTk|]/s, k|sfz / ;txsf] 
If]qkmn_  

 /f;folgs k|ltlj|mofsf] cjwf/0ffsf] k'g/fj[lQ ub}{ ljleGg 
pbfx/0fx¿ k|:t't u/L k|ltlj|mof/t kbfy{ / pTkflbt 
kbfy{x¿ klxrfg ug{ nufpg]  

 pko'St analogy -/ª\uLg a6g, km/s /ªsf sndx¿_ af6 
ljleGg lsl;dsf /f;folgs k|ltlj|mofx¿ -;+of]hg, ljefhg, 
lj:yfkg / cDn Iff/_ sf] cjwf/0ff :ki6 kfg]{ 
h:t} M ;+of]hgsf nflu b'O{cf]6f km/s km/s /ªsf a6gx¿ 
lng] / To;nfO{ hf]8]/ b]vfpg]  

 ;+of]hg, ljefhg, lj:yfkg / cDn Iff/ k|ltlj|mofx¿sf 
pbfx/0fx¿ k|:t't u/L k|sf/ klxrfg ug{ nufpg] 

 k/LIf0f jf pbfx/0fx¿ dfkm{t k|ltlj|mof/t kbfy{x¿ pTkflbt 
kbfy{x¿df kl/0ft x'g] b/sf cfwf/df /f;folgs k|ltlj|mofsf] 
b/ kl/eflift ug]{  

 /f;folgs k|ltlj|mofsf nflu cfj:os kg]{ cj:yfx¿ -c0f'x¿ 
5'l6\6g' kg]{, k|ltlj|mof/t kbfy{sf c0f'x¿ Pscsf{df 7f]lsg' 
kg]{, plrt jftfj/0fLo cj:yf cflb_ 5nkmn ug]{ 

 ljBfyL{x¿nfO{ w'nf]÷l9Ssf cj:yfsf /f;folgs kbfy{, 
pTk|]/ssf] k|of]u÷ k|of]ulagf, k|sfzsf] pkl:ylt÷k|sfzlagf, 
sd tfk÷a9L tfk h:tf cj:yfdf k|ltlj|mofsf] b/ k"jf{g'dfg 
ug{ nfufpg], To;kl5 k/LIf0f tyf vf]h u/L 8f6f ;ª\sng 
u/fO{ lgisif{ lgsfNg nufpg]  

 o;/L lg:s]sf] lgisif{sf cfwf/df /f;folgs k|ltlj|mofsf] 
b/nfO{ k|efj kfg]{ tŒjx¿ -tfk, rfk, pTk|]/s, k|sfz / 
;txsf] If]qkmn_ af/] sf/0f;lxt JofVof ug]{  

 ljleGg lsl;dsf /f;folgs 
k|ltlj|mofx¿ lrGg, n]Vg / 
pbfx/0fx¿ k|:t't ug{ nufP/ 

 /f;folgs k|ltlj|mofsf] b/sf] 
kl/efiff n]Vg nufP/ 

 /f;folgs k|ltlj|mofsf nflu 
cfjZos cj:yfx¿ ;DaGwL 
k|Zgf]Q/ u/]/ 

 /f;folgs k|ltlj|mofsf] b/nfO{ k|efj 
kfg]{ tŒjx¿sf] j0f{g ug{ nufP/  
 

 

^
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!^= UofF;x¿ 
 

!^= UofF;x¿ 
!^=! sfa{g 8fOcS;fO8  / Pdf]lgof 

UofF;x¿ 
– k|of]uzfnf lgdf{0f 
– u'0fx¿ -ef}lts tyf /f;foflgs_ 
– pkof]lutf   
!^=# xl/tu[x k|efj M  
– sf/0f 
– c;/ 
– Go"gLs/0fsf pkfo 
!^=$ cDn jiff{ M 
– sf/0f -CO2 / SO2 ;+nUg 

/f;folgs k|ltlj|mof dfq_ 
– k|efj 
– Go"gLs/0fsf] pkfo  

 k|of]uzfnfdf sfa{g 8fOcS;fO8 UofF; agfpg cfjZos 
;fdu|Lx¿sf] cjnf]sg u/fO{ h8fg ug{ nufpg] / UofF; 
lgdf{0fsf] ljlw tyf ;fjwfgLaf/] j0f{g u/L sfa{g 
8fOcS;fO8 UofF; agfpg] Pjd\ ag]sf] UofF;sf] k/LIf0f ug]{  

 o;/L tof/ kf/]sf] UofF;sf ef}lts u'0fx¿ cjnf]sg u/fO{ 
/f;folgs u'0fx¿ /f;folgs ;dLs/0f;lxt JofVof ug]{  

 k|of]uzfnfdf Pdf]lgof UofF; agfpg cfjZos ;fdu|Lx¿sf] 
cjnf]sg u/fO{ h8fg ug{ nufpg] / UofF; lgdf{0fsf] ljlw,  
tyf ;fjwfgLaf/] j0f{g u/L  Pdf]lgof UofF; agfpg] Pjd\ 
ag]sf] UofF;sf] k/LIf0f ug]{ .  

 o;/L tof/ kf/]sf] UofF;sf ef}lts u'0fx¿ cjnf]sg u/fO{ 
/f;folgs u'0fx¿ /f;folgs ;dLs/0f;lxt JofVof ug]{  

 sfa{g 8fOcS;fO8 / Pdf]lgof UofF;sf pkof]lutfx¿ 
b]vfpg Ps >Job[Zo ;fdu|L jf lrq;lxtsf] sf8{af]8{ 
k|bz{g u/L pkof]lutfx¿ JofVof ug]{  

 xl/t u[xsf] gd'gf k|bz{g u/L ydf]{ld6/sf] ;xfotfn] xl/t 
u[xleq / aflx/sf] tfkj|md dfkg ubf{ b]lvg] leGgtfsf] 
sf/0f;lxt JofVof ug]{  

 xl/t u[x -k|fs[lts, s[lqd_ sf] kmfObf, xl/t u[xsf] c;/ / 
xl/t u[x c;/ Go"gLs/0fsf pkfox¿Aff/] hfgsf/L u/fpg]   

 jfo'd08ndf cDn aGg] lj|mof;lxt cDn jiff{sf] kl/efiff 
lbg]  

 cDn jiff{sf] sf/0f b]vfpg Pp6f rf6{df lrqx¿ 
sf]/]/÷6fF;]/ k|bz{g ug]{ 

 cDn jiff{sf] k|efj b]vfpg] s]xL k|ltlglwd"ns lrqx¿ -
ljZj ;Dkbf ;"rLdf /x]sf ;Dkbfx¿sf] rds_ k|:t't u/L 
o;sf] k|efj, Go"gLs/0fsf pkfoaf/] 5nkmn u/fpg]  

 ;fd"lxs ¿kdf xl/t u[x c;/ / cDn jiff{sf af/]df vf]hL 
u/L kfj/kf]OG6 :nfO8 k|:t't ug{ nufpg] 

 k|of]uzfnfdf  sfa{g 8fOcS;fO8  
tyf Pdf]lgof UofF; agfpg 
cfjZos ;fdu|Lx¿ ;ª\sng u/L 
h8fg ug]{ l;ksf] cjnf]sg u/]/ 

 k|of]uzfnfdf  sfa{g 8fOcS;fO8  
tyf Pdf]lgof UofF; agfpg hl8t 
;du|Lx¿ b]vfpg] ;kmf lrq sf]g{ / 
;DalGwt /f;folgs k|ltlj|mofsf] 
;dLs/0f n]Vg nufP/ 

 sfa{g 8fOcS;fO8 / Pdf]lgofsf 
u'0fx¿sf] t'ngf ug{ nufP/ 

 kfj/kf]OG6 :nfO8 k|:t'tLs/0fsf] 
cjnf]sg u/]/ 

 xl/tu[x k|efjsf sf/0f, c;/ / 
Go"gLs/0fsf pkfox¿ n]Vg nufP/ 

 cDn jiff{sf sf/0f, k|efj, 
Go"gLs/0fsf pkfox¿sf] ;"rL 
agfpg nufP/ 

* 
 

!&= wft' 
 

!&=! Wfft' 
– vlgh / wfpsf] cjwf/0ff 
– kmnfd, tfdf, rfFbL, PNd'lgodsf 

d'Vo wfpx¿ -gfd dfq_ 
!*=@ wft' k|zf]wg ug]{ ;fdfGo 

ljlwx¿ 
– dfOlgª, u|flG8ª, sG;G6«];g, 

:d]lN6ª, /f]l:6ª / On]S6f] 
l/kmfOlgª -/f;folgs 

 pbfx/0fsf ¿kdf wft'o'St vlghx¿sf gfd ;"rLs[t ug]{ . 
tLdWo] wft' k|zf]wgsf nflu 5flgg] vlghnfO{ ;DalGwt 
wft'sf] wfpsf ¿kdf kl/lrt u/fpg] / ;a} vlghx¿ wfp 
x'Fb}gg\ t/ ;a} wfpx¿ Vflgh x'g\ egL k|:6 kfg]{  

 g]kfnsf ljleGg gbL lsgf/df ;'g ;ª\sng ug]{ u/]sf 
>Job[Zo ;du|L k|bz{g u/L ;'g cGo tŒjx¿;Fu /f;folgs 
k|ltlj|mof gu/L :jtGq ¿kdf kfOg] wft'sf ¿kdf kl/lrt 
u/fpg] 

 >Job[Zo ;du|Lsf] k|of]uaf6 wft' k|zf]wg ug]{ ;fdfGo 

 vlgh / wfplar leGgtfx¿ n]Vg 
nufP/ 

 k|s[ltdf ;'g :jtGq ¿kdf kfpg'sf] 
sf/0f n]Vg nufP/ 

 wft' k|zf]wg ug]{ ;fdfGo ljlwx¿ —
dfOlgª, u|flG8ª, sG;G6«];g, 
:d]lN6ª, /f]l:6ª / On]S6f] l/kmfOlgª 
af/] JofVof ug{ 
nufP/  

% 
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k|ltlj|mofafx]s_ ljlwx¿ — dfOlgª, u|flG8ª, sG;G6«];g, :d]lN6ª, /f]l:6ª / 
On]S6f] l/kmfOlgªsf cfwf/e"t cjwf/0ff k|:t't ug]{ 

 

!*= 
xfO8«f]sfa{g / 
o;sf 
of}lusx¿ 
 

!*=! xfO8«f]sfa{g 
– kl/ro 
– ;+t[Kt / c;+t[Kt xfO8«f]sfa{g 
–  IUPAC gfd / ;+/rgf ;"q  -

sfa{g ;ª\Vof Psb]lv tLg;Dd / 
n-butane sf] dfq_ 

– ldy]g, Oy]g, k|f]k]g / Ao'6]gsf] 
pkof]lutf 

!*=@  cNsf]xn 
– kl/ro 
– Functional group -

xfO8«f]cS;fO8_ 
– cNsf]xn k|sf/ / pbfx/0f -

xfO8«f]cS;fO8sf] ;ª\Vofsf 
cfwf/df dfq_  

– ldy]gn, Oy]gn, UnfOsf]n / 
lUn;/f]nsf] ;+/rgf ;"q / 
pkof]lutf   

 

 :yfgLo ¿kdf pknAw ;|f]tx¿ k|of]u u/L sfa{g–sfa{g, 
sfa{g–xfO8«f]hg alG8ªaf6 ;Defljt xfO8«f]sfa{gsf 
c0f'x¿sf gd'gf agfpg l;sfpg], agfpg nufpg] / k|:t't 
ug{ nufpg],  ljBfyL{n] tof/ k/]sf lqcfolds df]8nnfO{ 
sfkLdf sf]g{ nufpg]  

 af]lG8ª b]vfpg] Lewis dot ljlwsf] k'g/fj[lQ ub}{ lgdf{0f 
ul/Psf xfO8«f]sfa{gsf gd"gfx¿ jf cf0fljs gd'gf ls6sf] 
k|of]u u/L ljleGg xfO8«f]sfa{g c0f'x¿df sfa{g–sfa{glar 
Ps hf]8L On]S6«f]g ;fem]bf/L ePsf, To:t} s'g} Ps 7fpFdf 
b'O{ hf]8L On]S6«f]g ;fe]mbf/L ePsf / s'g} Ps 7fpFdf tLg 
hf]8L  On]S6«f]g ;fem]bf/L ePsf u/L tLg ;d"xdf 5'6\6ofpg 
nufpg] . ltgLx¿nfO{ j|mdzM cNs]g, clNsg / cNsfOg 
xfO8«f]sfa{gsf ¿kdf lrgfpg] 

 cNs]g xfO8«f]sfa{gnfO{ ;+t[Kt xfO8«f]sfa{g / clNsg tyf 
cNsfOg xfO8«f]sfa{gnfO{ c;+t[Kt xfO8«f]sfa{gsf ¿kdf 
kl/eflift u/fpg]   

 s'g} Ps xfO8«f]sfa{gsf] pbfx/0f k|:t't ub}{ sfa{g ;ª\Vof 
Psb]lv tLg;Dd / n-butane xfO8«f]sfa{gsf] ;+/rgf ;"q / 
IUPAC gfd n]Vg nufpg] 

 ldy]g, Oy]g, k|f]k]g / n-butane sf pkof]ux¿ ;DaGwdf 
5nkmn ug]{ 

 xfO8«f]cS;fO8sf] ;ª\Vofsf cfwf/df cNsf]xnsf k|sf/ 
k|:t't ug]{ 

 s]xL cNsf]xn -ldy]gn, Oy]gn, UnfOsf]n / lUn;/f]n_ sf] 
;+/rgf ;"q, IUPAC gfd n]Vg l;sfpg] 

 ldy]gn, Oy]gn  lUn;/f]nsf pkof]ux¿af/] 5nkmn ug]{  .

 xfO8«f]sfa{g c0f'sf] gd'gf agfpg 
nufP/ 

  ljleGg xfO8«f]sfa{gsf ;+/rgf ;"q, 
IUPAC gfd / pkof]lutf ;DalGw 
k|Zgf]Q/ u/]/  

 ldy]g, Oy]g, k|f]k]g / Ao'6]gsf] 
pkof]lutf atfpg nufP/ 

 cNsf]xnsf] kl/ro lbg nufP/ 
 ldy]gn, Oy]gn, UnfOsf]n / 

lUn;]/f]nsf] kl/ro / pkof]lutf 
eGg nufP/  

^

!(=b}lgs 
hLjgdf 
k|of]u x'g] 
/;fogx¿ 

!(  /;fogx¿ 
!(=# km'8 lk|h/e]l6E;sf] kl/ro, 

dxŒj / c;/x¿ 
!(=@ ;/;kmfOdf k|of]u x'g] 

/;fogx¿sf] kl/ro, dxTTj / 
c;/x¿ 

!(=$ laiffbLo'St /;fogx¿  
– OG;]lS6;fO8;, k]l:6;fO8\;, 

/f]8]lG6;fO8;\, Pl;8 / Snf]l/gsf] 

 b}lgs hLjgsf pbfx/0fx¿ k|:t't ub}{ km'8 lk|h/e]l6esf] 
kl/ro, dxTTj / c;/x¿sf] ;DaGwdf cGt/lj|mof ug]{ 

 k/Dk/fut ¿kdf ;/;kmfOsf nflu k|of]u x'g] l/6\7f, v/fgL, 
sfutLsf] lSnlGhª u'0fsf] kl/ro lbFb} k/Dk/fut / cfw'lgs 
;/;kmfO cEof;lar t'ngf ug]{ 

 cfw'lgs ¿kdf k|of]u ul/Fb} cfPsf] l86/h]G6sf] clws 
k|of]uaf6 x'g] xflgsf/s c;/x¿ pbfx/0fx¿;lxt 5nkmn 
ug]{ 

 k/Dk/fut ¿kdf vfB kbfy{x¿ /ª\ufpg], e08f/0f ug]{, 

 cfˆgf] 3/df k|of]u x'g] 
lk|h/e]l6ex¿sf ;DaGwdf ;f]wvf]h 
u/L hfgsf/L k|:t't ug{ nufP/ 

 ljleGg /f;folgs kbfy{x¿sf]  
clws k|of]uaf6 x'g] xflgsf/s 
c;/x¿ atfpg nufP/  

 tof/ kf/]sf] k|ltj]bgsf] :t/ 
d"Nofª\sg u/]/  
 

^



 
 

 dfWolds lzIff kf7\oj|md @)&*  129 

e08f/0f / k|of]u ubf{ ckgfpg'kg]{ 
;fjwfgLx¿  

!(=% /f;folgs k|b"if0fsf] Aoj:yfkg 
– l;d]G6, l;;f, ;]/fldS;, Knfl:6s, 

kmfOa/, /f;folgs dn, ;fa'g, 
l86/h]G6 cflb /f;folgs j:t'af6 
x'g] k|b"if0f / o;sf] Joj:yfkg  

kmnkm"n ksfpg], :jflbnf] agfpg] cflb tl/sfx¿sf 
;DaGwdf 5nkmn ug]{ 

 vfBkbfy{df k|of]u ul/g] ;]Gy]l6s /;fogx¿ -lk|h/e]l6E;, 
s'lxgaf6 hf]ufpgdf PlG6clS;8]G6;, kmnkm"n ksfpgdf 
SoflN;od sfaf{O8, /f]uaf6 arfpg k|of]u x'g] ljleGg 
/;fogx¿ / /ªx¿_ sf] kl/ro lbFb} logLx¿sf clws 
k|of]usf xflgsf/s c;/x¿ >Job[io ;fdu|L;lxt JofVof 
ug]{ . 

 s[lif k|of]hgsf -OG;]lS6;fO8;, k]l:6;fO8\;_ 3/fo;L 
k|of]hgsf -Snf]l/g, Pl;8, /f]8]lG6;fO8;\, OG;]lS6;fO8;\_ 
laiffSt /;fogx¿sf] e08f/0f / cf];f/k;f/ ubf{ ckgfpg' 
kg]{ ;fjwfgLx¿ JofVof ug{  ug{ Ps >Job[io ;fdu|L 
k|bz{g ug]{  

 j/k/sf jftfj/0fdf l;d]G6, l;;f, ;]/fldS;, Knfl:6s, 
kmfOa/, /f;folgs dn, ;fa'g, / l86/h]G6sf] cJojl:yt 
k|of]uaf6 x'g] k|b"if0fsf] vf]hL u/L k|ltj]bg tof/ kfg{ 
nufpg]

hDdf sfo{ 306f !^)
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%= k|of]ufTds tyf kl/of]hgf sfo{  
o; v08df k|of]ufTds sfo{ tyf kl/of]hgf sfo{x¿sf s]xL gd'gfx¿ pNn]v ul/Psf 5g\ . kf7\oj|mdsf 
l;sfO pknlAw xfl;n ug{ yk k|of]ufTds tyf kl/of]hgf sfo{x¿ u/fpg ;lsg]5 .  
sIff ( 
k|of]ufTds sfo{ 
j|m=;=  PsfO gd'gf k|of]ufTds sfo{ 
!= j}1flgs 

cWoog 
1. ljleGg ;fOhsf nDafOx¿ gfk]/ plrt PsfO tyf ;"Idtf -Least count_ JoSt 

ug]{ 
@= ;"rgf tyf 

;~rf/ k|ljlw 
2. s'g} Ps ljifoj:t' -h:t} e"lj1fg, cGtl/If lj1fg jf cGo_ ;DaGwL cgnfOg 

l;sfO ;fdu|L vf]h ug]{, kfj/kf]OG6sf] k|of]u u/L sIffdf k|:t't ug]{  
#= ef}lts tyf 

cGtl/If 
lj1fg  
  

3. s'g} j:t'nfO{ l;wf /]vfdf tfGg] / ws]Ng] / To;df nfu]sf] an / pTkGg j]usf] 
lbzfsf] cWoog ug]{ 

4. rp/df ljleGg b'/Ldf lrx\g nufpg], ljBfyL{nfO{ nuftf/ s'b\g nufpg] / ljleGg 
b'/L kf/ ug{ nfu]sf] ;do gfkL :yfgfGt/0f / ;do tyf ult / ;dosf] u|fkm 
agfpg], /]vf lvr]/ ultsf] k|sf/ tyf k|j]u kQf nufpg]  

5. l;Ssf / sf8{ jf sfkL, 8f]/Ldf em'G8\ofPsf] ux|f}F j:t' jf lkª cflbaf6 Ogl;{of 
k|bz{g ug]{ 

6. 58\s] ;tx, l3gL{, kfªu|f / laF8sf] an b'/L / tf}n b'/L gfk]/ ult cg'kft lx;fa 
ug]{ 

7. klUn/x]sf] a/km tyf plDn/x]sf] kfgLsf] tfkj|md gfKg], cfkm"n] cjnf]sg u/]sf] gfk 
c¿;Fu t'ngf ug]{ 

8. Unf; :nfadf k|sfzsf] cfjt{g u/fO{ cfj{tgsf lgod k|dfl0ft ug]{ / k"0f{ cfGtl/s 
k/fjt{gsf] k|bz{g ug]{ 

9. ;fwf/0f aQLsf] kl/ky agfP/ current, e.m.f., p.d gfk]/ aQLsf] cj/f]w tyf 
;fdYo{ lx;fa ug]{  

$= hLj lj1fg  10. lj1fg k|of]uzfnfdf /x]sf jg:klt tGt' / hGt' tGt'x¿sf :nfO8x¿sf] ;"Idbz{s 
oGqåf/f cjnf]sg u/L lrqfª\sg / ljz]iftfx¿ klxrfg ug]{  

11. Kofhsf] leqL lemNnL -membrane_ lgsfnL c:yfoL :nfO8 agfO{ ;"Idbz{s 
oGqåf/f cjnf]sg u/L jg:klt tGt'sf] lrq sf]g{] 

12. ;'/lIft tl/sfn] ufnfsf] leqL efuaf6 :j|ma lgsfnL c:yfoL :nfO8 tof/ u/L 
;"Idbz{s oGqåf/f  Olky]lnod tGt'sf] cjnf]sg u/L lrq sf]g]{ 

%= /;fog lj1fg  
 

13. ;f]l8od gfO6«]6 / kfgL k|of]u u/L tfk zf]ifs /f;folgs k|ltlj|mof b]vfpg] 
14. SoflN;od cS;fO8 / kfgL k|of]u u/L tfkbfos /f;folgs k|ltlj|mof b]vfpg] 
15. Kf|of]uzfnfdf xfO8«f]hg UofF; lgdf{0f u/L k/LIf0f ug{] 
16. k|of]uzfnfdf clS;hg UofF; lgdf{0f u/L k/LIf0f ug{] 
17. lrgLdf sfa{g x'G5 egL k/LIf0faf6 b]vfpg] 

 
 
kl/of]hgf sfo{   

j|m=;=  PsfO gd'gf kl/of]hgf sfo{   
 

!= j}1flgs cWoog 1. lj1fg ljifosf s'g} Ps If]qdf k];fut cj;/x¿ vf]hL u/L ;ª\lIfKt k|ltj]bg 
tof/ ug]{ 

@= ef}lts tyf 2. ;fd"lxs ¿kdf Pkm=Pd=, /]l8of] jf ;~rf/;DaGwL sfo{ ug]{, s'g} sfof{nosf] e|d0f 
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 cGtl/If lj1fg, 
;"rgf tyf 
;~rf/ k|ljlw 

u/L k|ltj]bg tof/ ug]{ / sIffdf k|:t'lt ug]{
3. ljleGg cWoog ;fdu|Lx¿ cgnfOgdf vf]hL ug]{, tL ;fdu|Lx¿sf] ;fGble{stf, 

cflwsfl/stf, k|dfl0fstf, k|ltlnlk clwsf/ ;DaGwdf cWoog u/L ;ª\lIfKt 
k|ltj]bg tof/ ug]{ 

4. s'g} hl6n oGqsf] cWoog u/L To;df s] s:tf ;/n oGqx¿ ;dfof]hg ul/Psf] 
5, 5f]6f] k|ltj]bg agfpg]  

5. “sIff ( sf ljBfyL{x¿n] k|of]u ug]{ b"/;~rf/sf ;fwgsf k|sf/, pkof]u / 
b'?kof]u” ;DaGwdf vf]hL u/L k|ltj]bg tof/ kfg]{ 

6. cgnfOg tyf ckmnfOg ;|f]tx¿af6 s[lqd e"pku|x, ANofsxf]n, g]a'nf, tf/fsf] 
hLjg rj|m jf cGo s'g} ljifosf ;DaGwdf tYox¿sf] vf]hL u/L rf6{, lel8of], 
df]8]n jf cGo tl/sfn] k|:t't ug]{ 

#= hLj lj1fg  7. cfˆgf] :yfgLo :t/df /x]sf] Rofp v]tL ul/Psf] :yfgsf] cjnf]sg u/L ;ª\lIfKt 
k|ltj]bg tof/ ug{] 

8. hLjx¿sf] juL{s/0fsf] Hierarchy sf] schematic diagram agfO{ k|bz{g ug]{ 
9. lsª\8d df]g]/fcGtu{t kg]{ hLjx¿sf kmf]6fx¿ / le8Lof]x¿ OG6/g]6af6 8fpgnf]8 

u/L kfj/kf]OG6 lk|h]G6];g tof/ u/L sIffdf k|:t't ug{] 
10. cfˆgf] ljBfnoglhs /x]sf] s'g} Pp6f kfl/l:ylts k¢ltsf] cWoog  cjnf]sg u/L 

pSt kfl/l:ylts k¢ltdf /x]sf h}ljs / ch}ljs cjojx¿sf] ;"rL tof/ u/L 
ltgLx¿sf] cGt/;DaGwsf] k|ltj]bg tof/ ug{] 

11. :yfgLo :t/df kfOg] ljleGg j:t'x¿sf] k|of]u u/L :ynLo kfl/l:ylts k¢lt / 
hnLo kfl/l:ylts k¢ltsf] gd'gf tof/ ug]{ 

$= /;fog lj1fg  
 

12. :yfgLo ¿kdf pknAw j:t'x¿sf] k|of]uaf6 kf/df0fljs ;ª\Vof @) ;Ddsf 
tŒjx¿sf af]/ kf/df0fljs df]8n ;d"xut ¿kdf agfpg]  

13. sf8{af]8{ jf 7f];j:t'sf] k|of]uaf6 s'g} Ps On]S6«f]Eofn]G6 of}lus -vfg]g'g_ sf] 
gd'gf tof/ kfg]{  

14. sf8{af]8{ jf 7f]; j:t'sf] k|of]uaf6 s'g} Ps sf]Eofn]G6 of}lus -kfgL_ sf] gd'gf 
tof/ kfg]{ 

15. cf]hf]g txsf] IfoLs/0f / o;af6 kg]{ k|efjsf] cWoog u/L l/kf]6{ tof/ kfg]{  
16. ds{/L / n]8sf] sf/0fn] dfgj z/L/df kg{ hfg] c;/x¿sf af/]df l/kf]6{ tof/ kfg]{ 
17. :yfgLo ;fdfu|Lsf] k|of]uaf6 ldy]g c0f'sf] df]8n tof/ ug{] 
18. kmnkm"n jf t/sf/Lsf bfgf k|of]u u/L sfa{gsf] Sof6]g];g u'0f b]vfpg] df]8]n tof/ 

ug]{ 
19. gfO6«f]hg, km:kmf]/; / kf]6fl;od cfefj ePsf la?jfsf gd'gfx¿ ;ª\sng u/L 

sIffdf k|bz{g ug]{  
 
sIff !) 
k|of]ufTds sfo{ 

j|m=;=  PsfO gd'gf k|of]ufTds sfo{ 
!= ;"rgf tyf 

;~rf/ k|ljlw 
1. sIffsf]7fdf cWoog ul/Psf s'g} Ps ljifoj:t';Fu ;DalGwt kmf]6f] tyf lel8of] 

lvr]/ ;Dkfbg u/L sIffdf k|:t't ug]{ 
@= ef}lts tyf 

cGtl/If lj1fg 
 

 

2. lj|ms]6 an / elnannfO{ afb{nLaf6 ;Fu} v;fP/ x]bf{ s'g l56f] e'OFdf k'U5 jf ;Fu} 
k'U5g\ cWoog u/L lgisif{ lgsfNg] 

3. sfuhsf] kfgf / 8Nnf] xfjfdf v;fP/ xfjfsf] cj/f]w c;/ cWoog ug]{ / 
clen]vLs/0f ug]{ 
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4. Knfl:6s gnLn] d'v hf]8]sf ljleGg l;l/Ghdf kfgL e/]/ kf:snsf] lgod k|bz{g 
ug]{ 

5. afN6Lsf] kfgLdf t}l//x]sf] ss{ jf cGo pqg] j:t'nfO{ xftn] lyr]/ kfgLdf 8'afO{ 
kfgLsf] pWj{rfk cg'ej ug]{ / clen]vLs/0f ug]{ 

6. lj:yfkg hf/ jf o'/]sf Sofgsf] ;xfotfn] cfls{ldl8hsf] l;4fGt k|dfl0ft ug]{ 
7. n]G; / d}g aQL k|off]u u/L ljleGg b'/Ldf /x]sf j:t''sf] cfs[lt agfpg] / 

cfs[ltsf] j0f{g ug]{ 
#= hLj lj1fg   

 
8. :yfgLo :t/df kfOg] ljleGg lsl;dsf la?jfx¿ ;ª\sng u/L ltgLx¿sf] 

cjnf]sg u/L juL{s/0f ug]{ 
9. lj1fg k|of]uzffnfdf /x]sf hLjx¿sf] Do'lhod :k]l;d]g cjnf]sg u/L lrq sf]g{] / 

ltgLx¿sf ljz]iftfx¿ cWoog ug]{ 
10. d'6'sf] gd'gf k|of]u u/L ljleGg efux¿sf] klxrfg ug{] / clen]vLs/0f ug]{ 
11. xftsf cf}Fnfsf ;xfotfn] d'6'sf] w8\sg / gf8Lsf] kN; k/LIf0f ug{] / ;fyL;Fu 

t'ngf ug]{ 
12. Dfflg;sf] An8 k]|;/ gfkL tYofª\s k|:t't ug]{ 
13. km/s km/s /ªsf kf]t] cyjf dfnfsf bfgf k|of]u u/L d]08nsf] k|antfsf] lgod / 

n}ª\lus z'4tfsf] lgod k|bz{g ug{]  
$= /;fog lj1fg  

 
14. SoflN;od cS;fO8 / kfgLlar k|ltlj|mof u/fO{ ;+of]hg k|ltlj|mof b]vfpg] 
15. DofUg]l;od l/agnfO{ hnfO{ ;+of]hg k|ltlj|mof b]vfpg] 
16. n]8 gfO6]«6sf] k|of]u u/L ljefhg k|ltlj|mof b]vfpg] 
17. ;f]l8od xfO8«f]cS;fO8 / xfO8«f]Snf]l/s cDn k|of]u u/L lg/fs/0f k|ltlj|mof b]vfpg]
18. k|of]uzfnfdf sfa{g 8fOcS;fO8 UofF; lgdf{0f / k/LIf0f ug]{ 
19. k|of]uzfnfdf Pdf]lgof UofF; lgdf{0f / k/LIf0f ug{]  

 
kl/of]hgf sfo{  

j|m=;=  PsfO gd'gf kl/of]hgf sfo{ 
!= ;"rgf tyf 

;~rf/ k|ljlw 
1. l8lh6n k|ljlwsf] k|efj;DaGwL hNbf]aNbf] s'g} Ps ;d:of / ;dfwfgsf tl/sfx¿ 

vf]hL ug]{ / k|:t'tLs/0f ug]{ 
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@= ef}lts tyf 
cGtl/If 
lj1fg  

 

2. sfuhsf] 8Nnf], 9'ª\uf, sf7sf] 6'j|mf / kmnfdsf] j:t'nfO{ afb{nLaf6 ;Fu} v;fpg] / 
s'g klxnf e'OFdf cfOk'U5 cWoog ug]{, k|ltj]bg tof/ kfg]{ 

3. Knfl:6s gnLn] d'v hf]8]sf ljleGg l;l/Gh k|of]u u/L /f]af]6sf] gd'gf agfpg] 
4. k|of]uzfnfdf jf 3/df kfOg] ;/n j:t' h:t}M cfn'ldlgod kmf]On jf rfOgf Sn] jf 

sf7sf] 6'j|mf k|of]u u/]/ cfls{ldl8hn] ;'gsf] d's'6df s;/L ;'gsf] z'4tf hfFr] k|bz{g 
ug]{ 

5. kfgLsf] ljlzi6 tfkwf/0f Ifdtfsf] k|of]u u/L Pp6f aG;g ag{/ jf l:kl/6 aQLn] k|lt 
ldg]6 Go"gtd slt tfkzlSt pTkfbg u5{ gfKg] / tYofª\s k|:t't ug]{ 

6. ljleGg cfsf/sf] Knfl:6s an, kf/bz{s Knfl:6s, Un' cflb k|of]u u/L ;fwf/0f 
cfFvfsf] df]8]n agfpg] / k|:t't ug]{ 

7. b[li6bf]if ePsf] cfFvfsf] df]8]n agfO{ r:dfn] s;/L  b[li6bf]if 36fpg ;lsG5, k|bz{g 
ug]{ 

8. 8«fO;]n, OG;'n]6]8 tf/sf] SjfOn, r'Das k|of]u u/L ljB't\ df]6/sf] df]8]n lgdf{0f ug]{ 
/ k|bz{g ug]{  

9. kfgLaf6 rNg] h]g]6/÷8fOgfdf]sf] df]8]n lgdf{0f ug]{ 
10. 6«fG:kmd{/sf] df]8]n lgdf{0f ug]{ 
11. glhssf] hnljB't\ u[xsf] z}lIfs e|d0f u/L k|ltj]bg tof/ kfg]{ 
12. g]kfndf hnljB't\ jf jfo'ljB't\dWo] s'g} Pssf] ;Defjgf, cj:yf / kmfObf  

a]kmfObf;DaGwL vf]hL u/]/ k|ltj]bg tof/ kfg]{ 
13. a|Dxf08sf] eljZo;DaGwL vf]hL u/L rf6{ agfpg]  

#= hLj lj1fg   
 

14. df}/Lkfng If]qsf] e|d0f u/L jf cgnfOg vf]h u/L df}/Lsf] hLjgrj|m / o;sf 
pkof]lutfsf af/]df ;fdfGo k|ltj]bg tof/ ug{] 

15.  cfˆgf] :yfgLo :t/df kfOg] ljleGg la?jfx¿sf] ;ª\sng u/L xj]{l/od tof/ ug{] 
16. Tff/ / ljleGg /ªsf  dfnfx¿ k|of]u u/L DNA / RNA sf] gd'gf agfpg] 
17. :yfgLo :t/df kfOg] ljleGg j:t'x¿sf] k|of]u u/L j|mf]df]hf]dsf] gd'gf agfO{ ljleGg 

efux¿ k|bz{g ug{] 
18. cfˆgf] sIffdf k9\g] ;a} ;fyLx¿sf] lha|f] bf]la|g] jf gbf]la|g], sfgsf] nf]tL 6fFl;Psf] 

jf g6fFl;Psf] h:tf u'0fx¿sf] cjnf]sg u/L k|an u'0f ePsf / n'Kt u'0f ePsf 
;fyLx¿sf] ;"rL tof/ ug]{ 

19. cfˆgf cleefjsx¿;Fu ;f]wk'5 u/L :yfgLo :t/df k/Dk/fut ¿kdf k|of]udf /x]sf 
breeding sf pbfx/0fx¿ vf]hL u/L ltgLx¿af6 ePsf kmfObf / a]kmfObfx¿af/] 
5f]6f] l/kf]6{ tof/ ug{] 

20. OG6/g]6 jf cGo ;|f]tx¿af6 s[lqd uef{wfg;DaGwL hfgsf/Lx¿ vf]hL u/L 5f]6f] 
k|ltj]bg tof/ ug{] 

21. cfˆgf] :yfgLo :t/df kfOg] h8La'6Lx¿ vf]hL u/L k|of]u / dxŒj k|bz{g ug]{ 
$ /;fog lj1fg  

 
22. pk;]nsf cfwf/df k/df0f' ;ª\Vof ! b]lv @) ;Ddsf tŒjx¿sf] On]S6«f]g ljGof;sf] 

rf6{ agfpg] 
23. Knfl:6ssf] k|of]u u/L xl/t u[xsf] gd'gf k|bz{g ug]{ 
24. kmnfd, rfFbL, cfndf]lgod / tfdfsf b}lgs hLjgdf pkof]lutfx¿sf] vf]hL u/L 

;ª\lIfKt k|ltj]bg tof/ ug]{ 
25. :yfgLo ¿kdf pknAw ;|f]tx¿ k|of]u u/L sfa{g–sfa{g, sfa{g–xfO8«f]h alG8ªaf6 

;Defljt xfO8«f]sfa{gsf c0f'x¿sf gd'gf agfpg] 
26. tflGqs cEof;cg';f/ v/fgL km's]/ kfgLdf /fvL xFl;ofn] rnfP/ v'jfpFbf k]6 b'v]sf] 

l7s x'g'sf] j}1flgs sf/0fsf] vf]hL u/L k|:t't ug]{ 
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27. k/Dk/fut ¿kdf uf]a/n] 3/ lnKg], ux'Ft 5ls{g], uf]7dfly a:g] sf]7f agfpg] 
k|rngsf] j}1flgs cfwf/x¿ vf]hL u/L k|:t't ug]{ 

28. :yfgLo :t/df /f;folgs k|b"if0fsf ;|f]tx¿sf] vf]hL u/L ltgLx¿n] kfg]{ c;/x¿ / 
Go"gLs/0fsf pkfox¿sf af/]df 5f]6f] k|ltj]bg tof/ ug{] . 

 
 
^= l;sfO ;xhLs/0f ljlw / k|lj|mof 
kf7\oj|mdn] lgwf{/0f u/]sf ck]lIft l;sfO pknlAw tyf ljifoj:t'x¿ ;/n, ;xh / cy{k"0f{ tl/sfn]  
l;sf?;dIf k'¥ofpg plrt l;sfO ;xhLs/0f ljlw cjnDag ul/g'k5{ . lzIfsn] pko'St l;sfO jftfj/0fsf] 
l;h{gf ug]{, x/]s lj|mofsnfkx¿df ljBfyL{sf] ;lj|mo ;xeflutf u/fpg] / l;sfOsf j|mddf ljBfyL{x¿n] 
ef]u]sf sl7gfO{x¿ x6fpg ;xof]u ug]{ nufotsf sfo{x¿ l;sfO ;xhLs/0fcGtu{t k5{g\ . l;sfO 
lj|mofsnfkx¿n] ljBfyL{df lgwf{l/t cjwf/0ffx¿k|ltsf] a'emfO / j}1flgs ;fIf/tf;Fu} ;dfnf]rgfTds lrGtg, 
l;h{gzLntf tyf k|of]ufTds l;k / clej[lQsf] ljsf; ub{5 . ljifoj:t'sf] k|s[lt, ck]lIft l;sfO pknlAw, 
;fdu|Lsf] pknAwtf, ljBfyL{sf] :t/ / ljljwtfsf] cj:yf tyf pd]/ x]/]/ ;xhLs/0fsf nflu l;sfO ljlw / 
tl/sfsf] 5gf]6 ug'{kg]{ x'G5 . d'Votof lj1fg tyf k|ljlw ljifosf nflu k|Zgf]Q/ / 5nkmn ljlw h:tf 
cGt/lj|mofTds ljlw tyf ;d:of ;dfwfg, kl/of]hgf, 36gf cWoog, k|of]ufTds, If]q e|d0f, cfudg h:tf 
ljBfyL{ s]lGb|t ljlwx¿sf] k|of]u ul/g' k5{ . o;sf ;fy} lhU;, dl:tis dGyg, u|flkm6L, 6L rf6{, Pd rf6{, 
Uofn]/L lxF8fO, ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ h:tf /0fgLltx¿ k|of]u u/L ;dfnf]rgfTds 
lrGtg ljsf; ug{ ;lsG5 . plNnlvt ljlw / tl/sfx¿sf] k|of]u ubf{ cfwf/e"t lj1fg k|lj|mofut l;k / 
PsLs[t lj1fg k|lj|mofut l;kx¿sf ;fy} Jojxf/s'zn l;kx¿ ;d]t ljsf; ug{ hf]8 ug'{k5{ . o;sf nflu 
;DalGwt ljifoj:t'x¿nfO{ b}lgs hLjgdf hf]8]/ ;xhLs/0f lj|mofsnfkx¿ ;~rfng ug'{kg]{ x'G5 . 
ljifoj:t'sf] 1fg, l;k / Jojxf/nufotsf kIfx¿nfO{ b]xfoadf]lhd  ;xhLs/0f ug{ ;lsG5 M 
 
-s_ ljifoj:t'sf] 1fg (Content knowledge) 
lj1fg tyf k|ljlwsf s'g} klg ljifoIf]qx¿ h:t} M k|ljlw, an, rfn, ljleGg k|sf/sf zlSt, hLjx¿sf] 
juL{s/0f, hLjg k|lj|mof, kbfy{, k[YjL / cGtl/If, ;"rgf tyf ;~rf/ k|ljlw lzIf0f ubf{ ;j{k|yd pSt 
ljifoj:t'sf cfwf/e"t l;4fGt, cjwf/0ff -conceptual clarity_ sf af/]df ljBfyL{x¿ :ki6 geP;Dd 
pgLx¿df lbuf] / cy{k"0f{ l;sfO x'g g;Sg] / k|of]ufTds lj|mofsnfk s'zntfsf ;fy ;DkGg ug{ g;Sg]  
x'G5 . JofVof, 5nkmn, k|Zgf]Q/, ts{, lh1f;f, :jcWoog cflbsf dfWodaf6 ljifoj:t' k|ltsf] :ki6 
cfjwf/0ffsf] ljsf; u/fpg ;lsG5 . o;sf nflu lzIfsn] ljifoj:t'x¿nfO{ ;fGble{s pbfx/0fx¿, cg'ejx¿ 
/ Aojxfl/s k|of]ux¿;Fu ;DalGwt u/fP/ ;xhLs/0f ug'{kg]{ x'G5 . 
 
-v_ l;k (Skills) 
lj1fg ljifodf cjwf/0ffut :ki6tfsf] cfjZostf hlt 5, plt g} dfqfdf lj1fg;Fu ;DalGwt ljleGg 
k|of]ufTds tyf k|lj|mofut l;kx¿sf] ljsf; x'g' klg plQs} cfjZos 5 . :ynut cWoog÷e|d0f÷;j]{÷vf]h, 
cjnf]sg, k|of]ufTds sfo{, gd'gf ;fdu|Lsf] ljsf; tyf kl/of]hgf sfo{sf dfWodaf6 ljleGg l;kx¿ xfl;n 
u/fpg ;lsG5 . oL l;sfO lj|mofsnfkx¿ u/fpg] j|mddf b]xfPadf]lhdsf lj1fg k|lj|mofut l;kx¿ ljsf; 
ug{ hf]8 lbg'k5{ .  
-c_ cfwf/e"t lj1fg k|lj|mofut l;kx¿ 
!= cjnf]sg ug]{ (observing)M k~r 1fg]lGb|ox¿sf] k|of]u -b]Vg', ;'Gg', 5'g', uGw yfxf kfpg' / :jfb yfxf 

kfpg'_ dfkm{t ljifoj:t' tyf 36gfx¿, ltgLx¿sf ljz]iftfx¿, u'0fx¿, c;dfgtf, ;dfgtf, kl/jt{gx¿sf 
af/]df kQf nufpg] sfo{ cjnf]sgcGtu{t kb{5g\ . o;df cjnf]sgx¿nfO{ /]s8{ ug{ jf lnlvt ¿kdf 
/fVg ;lsG5 . pbfx/0fsf nflu ;'Gtnfsf] /ª j0f{g ug]{, :jfb / uGwsf] klxrfg ug]{, agfj6af/] j0f{g ug]{, 
km"n km'Ng] / gkm'Ng] la?jfsf] cjnf]sg ug]{ / leGgtf 5'6\ofpg] cflb . 
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@= juL{s/0f ug]{ (Classifying) M Jf:t'x¿ cyjf 36gfx¿sf] u'0fdf cfwfl/t eO{ ;dfgtf jf km/skgfsf 
cfwf/df ;d"xLs/0f ug]{ / j|md ldnfpg] sfo{ g} juL{s/0f xf] . o;cGtu{t ;"rL agfpg], 6]an agfpg], 
rf6{ tof/ ug]{ sfo{ ul/G5, h:t} M km"Nf km'Ng] la?jfx¿sf] ;"rL agfpg], km"n gkm'Ng] la?jfx¿sf] ;"rL 
agfpg], ljB't\\sf] ;'rfns / s'rfns j:t'x¿sf] tflnsf agfpg] cflb . 

#= dfkg ug]{ (Measuring)M pko'St dfkgsf ;fwg / k|ljlwx¿sf] k|of]u u/L dfkg ug]{, yfxf ePsf dfkgsf 
;fwgx¿ -tf}n oGq, :s]n, ld6/ :s]n, 38L_ cflbsf] k|of]u u/L yfxf gePsf ljleGg j:t'x¿sf] dfkg ug]{ 
sfo{ o; k|lj|mofdf kb{5 . dfkgcGtu{t j|mda4 / k4ltut 9fFrfdf PsfO;lxt clen]vsf] dfkg ug]{, 
sDKo'6/ ;km\6j]o/sf] k|of]u jf rf6{, u|fkm, 6]a'n lgdf{0f ug]{ sfo{ cflb kb{5g\ . pbfx/0fsf nflu ?n/sf] 
k|of]u u/L 6]ansf] nDafO, rf}8fO / prfO gfKg] cflb . 

$= lgisif{ lgsfNg] (Inferring)M cjnf]sg ul/Psf j:t' jf 36gfx¿sf] JofVofaf6 lgisif{ lgsfNg ;lsG5 . 
o;/L cjnf]sg ubf{ PseGbf a9L lgisif{ lgsfNg ;lsG5, h:t} M la?jfsf] nflu cfjZos kg]{ kfgL, dn, 
k|sfz, tfk, cfb|tf cflbsf] cefjdf la?jf /fd|/L x's{g g;Sg] / pknAw ePdf x's{g ;Sg] lgisif{ lgsfNg 
;lsG5 . 

%= eljiojf0fL ug]{ (Predicting)M Jft{dfg 1fg, af]w, cjnf]sg / lgisif{sf cfwf/df ck]lIft kl/0ffdsf] ljrf/ 
ug]{ sfo{ g} eljiojf0fL xf] . eljiojf0fL ug'{ cg'dfg ug'{ xf]Og t/ ljZjf; ug'{ xf] . unt JofVof jf 
;"rgfx¿ tyf klxn] yfxf gePsf s'/fx¿nfO{ :ki6 kfg{sf nflu lnlvt cyjf df}lvs ¿kdf JofVof ug]{ 
sfo{ eljiojf0fLcGtu{t kb{5g\ .  

^= ;~rf/ ug]{ (Communicating)M sfo{, k|bz{gx¿, lrq, 6]an, rf6{ cflbsf af/]df c¿nfO{ ljrf/x¿, 
cg'ejx¿, ;"rgfx¿, hfgsf/Lx¿ lbgsf nflu df}lvs / lnlvt ¿kdf ;Dk|]if0f ug'{ ;~rf/ xf] . 
pbfx/0fsf nflu df}/Lsf] hLjgrj|msf] rf6{ tof/ u/L lzIfs tyf cGo JolStx¿nfO{ To;sf af/]df JofVof 
ug]{ cflb . 

 
-cf_ PsLs[t lj1fg k|lj|mofut l;kx¿ 
!= df]8]n agfpg] (Making model) M ljrf/x¿, j:t'x¿ jf 36gfx¿sf] :ki6 JofVof ug]{ jf cGt/;DaGwsf] 

k|bz{g ug{sf nflu dfgl;s, zflAbs jf zf/Ll/s h:tf kIfx¿sf] k|ltlgwTj x'g] u/L s'g} j:t' lgdf{0f ug'{ 
cyf{t\ jf:tljs j:t'sf] k|ltlgwTj ug]{ u/L tof/ ul/Psf] ;fdu|L g} df]8]n xf], h:t} M dfgj d'6'sf] gd'gf 
agfpg], ;f}o{d08nsf] gd'gf agfpg], sf]ifsf] gd'gf agfpg], kfl/:ylts k4ltsf k|sf/x¿sf] gd'gf 
agfpg], r/f, v/fof], df5fsf] gd'gf agfpg] cflb . 

@= kl/eflift ug]{ (Define operationally) M Ufl/Psf sfo{ / cjnf]sgsf] JofVofåf/f kl/efiff tof/ ug]{ sfo{ 
g} define operationally xf] . of] ljBfyL{x¿sf] efiff xf] . s07 u/]sf] jf ;Dem]sf] jf Unf];/Laf6 kl/eflift 
ug]{ geO{ ljBfyL{sf cg'ejsf] kl/j]zsf cfwf/df kl/eflift ug]{ sfo{ o;df kb{5 . 

#= tYofª\s ;ª\sng ug]{ (Data collecting) M cjnf]sgx¿ / dfkgsf] j|mda4 ¿kdf ;"rgfx¿sf] 
clen]vLs/0f ug]{ / ;ª\sng ug]{ sfo{ o;df x'G5, h:t} M sIffsf]7fsf] nDafO, rf}8fO / prfOsf] gfk . 

$= tYofª\ssf] k|:t'tLs/0f / JofVof ug]{ (Data presenting and explaining)  M o;df 6]anx¿, u|fkmx¿, 
rf6{ tyf lrqx¿sf] k|of]u u/L tYofª\sx¿sf] ;ª\u7g ug]{, ljZn]if0f ug]{ / ;+Zn]if0f u/L lgisif{ lgsfNg], 
eljiojf0fL ug]{ / kl/sNkgf ug]{ sfo{ o;df kb{5 . 

%= kl/sNkgf ug]{ (Hypothesizing) M Kf|df0fsf cfwf/df z}lIfs cg'dfg ug]{ h;nfO{ k|of]ufTds ¿kdf 
k/LIf0f ug{ ;lsG5, Tof] sfo{ kl/sNkgf ug]{ sfo{df kb{5 . 

^= k|of]u ug]{ (Implementing/Applying) M ljZj;gLo tYofª\s k|fKt ug{sf nflu sfo{ljlwsf] k|of]uåf/f 
kl/sNkgfsf] k/LIf0fsf] 9fFrf tof/ ug]{ sfo{ o;df ul/G5 . o; l;kcGtu{t ;a} cfwf/e"t / PsLs[t 
l;kx¿sf] k|of]u u/L ;d:ofsf] l;h{gf, tYofª\ssf] ;ª\sng u/L ;d:ofsf] ;dfwfg ul/G5 . ljBfyL{x¿n] 
kl/sNkgfsf] k/LIf0f / k|of]usf] :jl8hfOgsf nflu vf]h, cg';Gwfg u/L a'emfO / j}1flgs ljlwsf] 
k|of]uåf/f k|bz{g ug]{ sfo{ o;df ub{5g\ . 
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-u_ j}1flgs clej[lQ tyf Jojxf/ (Scientific attitude and behavior) 
lj1fg l;sfO ;xhLs/0fsf dfWodaf6 l;sf?df j}1flgs clej[lQsf] ljsf; u/L cGwljZjf;df gkm:g], 
;Totfdf cfwfl/t wf/0ffsf] ljsf; u/fpg], c¿sf] ljrf/nfO{ sb/ u/L tYodf ljZjf; ug]{, :jtGq / 
kIfkft/lxt 9ª\un] cjnf]sg ug]{ / cfnf]rgfTds ljrf/ ug]{ afgLsf] ljsf; u/fpg] ck]Iff ul/Psf] 5 . 
l;sf?df j}1flgs clej[lQ tyf Jojxf/sf] ljsf;sf nflu pgLx¿nfO{ j}1flgs ;flxTosf] cWoog ug]{, 
kl/of]hgf tyf k|of]ufTds sfo{ ug]{, ;d:of ;dfwfg ug]{, ;fdu|L lgdf{0f ug]{, vf]hd'ns sfo{x¿ ug]{, lj1fg 
k|bz{gLdf efu lng] nufotsf lj|mofsnfkx¿df ;lj|mo ;xefuL x'g] jftfj/0f tof/ ug'{ k5{ . o;sf] ;fy} 
j}1flgsx¿n] gofF vf]h tyf cfljisf/ s;/L u/] eg]/ pgLx¿sf] hLjgk4ltaf/] s'/f ug]{, pko'St z}Ifl0fs 
;fdu|L / k|ljlwsf] k|of]u u/L sIffdf ;xhLs/0f ug]{, sIffdf pko'St j}1flgs jftfj/0f agfpg], lj1fg Sna 
u7g ug]{, lj1fg d]nfsf] cfof]hgf ug]{ h:tf sfo{x¿ ug'{kg]{ x'G5 .  
 
l;sfO ;xhLs/0fsf s]xL ljlwx¿ 
lj1fg tyf k|ljlwsf] l;sfO ;xhLs/0fnfO{ k|efjsf/L agfO{ ck]lIft l;sfO pknlAw ;xh / ;/n tl/sfn] 
xfl;n u/fpg ;fdfGotof lgDglnlvt ljlwx¿sf] k|of]u ug{ ;lsG5 M 

-c_ cjnf]sg ljlw (Observation method) 
cjnf]sg j}1flgs ljlwsf] Pp6f dxŒjk"0f{ kIf xf] . k~r 1fg]Gb|Lox¿sf] k|of]uaf6 jf:tljs cj:yf, 36gf 
kQf nufpg k|of]u ul/g] ljlw g} cjnf]sg ljlw xf] . of] ljlw lj1fg, jftfj/0f tyf k|ljlwdf k|efjsf/L 
¿kdf k|of]u ug{ ;lsg] ljlw xf] . ljBfyL{nfO{ lbOPsf] sfo{, ;xeflutf, Jojxf/ kl/jt{g cflbsf] cjnf]sg u/L 
tTsfn ;'wf/sf nflu k[i7kf]if0f ;d]t lbg ;lsG5 . of] ljlwsdf lzIfsn] ljBfyL{sf], Ps ljBfyL{n] csf]{ 
ljBfyL{sf], Pp6f ;d"xn] csf]{ ;d"xsf] cjnf]sg ug]{ u/fpg] ug'{kb{5 . lj1fg tyf jftfj/0f ljifodf /flvPsf 
ljifoj:t' tyf l;sfO pknlAw k"/f u/fpg cjnf]sg ljlwn] ;xof]u ub{5 . o;df ;hLj / lghL{j j:t'sf] 
cjnf]sg, km"n km'Ng] / gkm'Ng] la?jfx¿sf] cjnf]sg, hldg / kfgLdf kfOg] hgfj/ / jg:kltx¿sf] 
cjnf]sg, ;"Id bz{sf oGqsf] dfWodaf6 sf]if / tGt'sf] cjnf]sg, la?jfsf ljleGg efux¿sf] cjnf]sg, 
tf/f / u|xsf] cjnf]sg, u|x0f tyf rGb|dfsf] snfsf] cjnf]sg, kfl/l:ylts k4ltsf] cjnf]sg cflb .  
 
-cf_ k|of]ufTds ljlw -Experimental method_ 
k|of]u u/]/ l;Sg] ljifoj:t'x¿ o; ljlwcGtu{t kb{5g\ . o;sf nflu k|of]u ug]{ ;fdfgx¿sf] Joj:yfkg 
ug'{k5{ . an, t/ª\u, UofF;x¿sf] lgdf{0f, /f;folgs k|lj|mofx¿, kmf]6f], cl8of], cl8of]lel8of] ;fdu|Lsf] ;Dkfbg, 
csfDo lj|mof, ;"Idbz{s oGqaf6 :nfO8sf] cjnf]sg / lrqf+sg, l:k|6l;6 PlKns];gaf6 tYofª\s k|:t'tLs/0f 
/ ljZn]if0f h:tf ljifox¿df of] ljlw k|of]u ug{ ;lsG5 . of] ljlwaf6 ljBfyL{x¿df ;fdfgx¿ k|of]u ug]{ l;k 
/ cfkm\gf ;fyLx¿sf] k|of]u tyf kl/0ffd x]/L t'ngf ug{ ;Sg] Ifdtf;d]t ljsf; x'G5 . o;n] ljBfyL{df k"0f{ 
xf]l;of/Lkg ljsf; ug{sf] ;fy} jf:tljs ;fdfgsf] plrt k|of]u ug]{ tl/sfsf] ljsf; x'g] ub{5 . 
 
-O_ k|bz{g ljlw -Demonstration method_ 
lj1fg tyf k|ljlwsf;Fu ;DalGwt ljifoj:t'nfO{ ;xhLs/0f ug]{ j|mddf ;fdu|Lsf] cefj ePsf] a]nf ;fdu|Lsf] 
gd'gf k|bz{g ub}{ l;sfO ;xhLs/0f ug{ of] ljlwsf] k|of]u ul/G5 . o;sf nflu z}lIfs ;fdu|L sIffsf ;a} 
ljBfyL{n] :ki6;Fu b]Vg] -cjnf]sg_ u/L k|:t't ug'{k5{ . ;fdu|L k|bz{g ubf{ s]xL ljBfyL{sf] ;d]t ;xeflutf 
u/fpg ;lsG5 . o; lsl;dsf] ljlwsf] k|of]u ul/bf ljBfyL{x¿df cjnf]sg l;k (Observation Skill), ljZn]if0f 
ug]{ l;k (Analysis skill), lgisif{ lgsfNg] l;k (Inference drawing skill), t'ngf ug]{ l;k (Comparison skill), k|Zg 
ug]{ l;k (Questioning skill) cflbsf] ljsf; x'G5 . o;af6 ljBfyL{nfO{ s'g} j}1flgs k|lj|mofsf] cWoog ug]{ 
tl/sf, yfxf kfPsf s'/f u/]/ x]g]{, l;s]sf] s'/fnfO{ cem :ki6 a'em\g ;xof]u x'G5 . k|ToIf ¿kdf b]Vg kfpg] 
ePsfn] of] tl/sf a9L k|efjsf/L x'G5 . t/ o;df klg ljBfyL{nfO{ g} a9L ;xefuL agfpg'k5{ h;n] 
pgLx¿df sfd ug]{ xf};nf, l;k / ;xh 1fg xfl;n ug{ ;Sg] Ifdtf ljsf; x'G5 . k|of]uzfnf UofF; lgdf{0f, 
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tGt', /St;~rf/sf] gd'gf, k]l/of]l8s tflnsf, dfgj d'6'sf] gd'gf, tf/fsf] hLjgrj|msf] gd'gf h:tf ljifosf] 
lzIf0fdf of] ljlw pko'St x'G5 .  
 
-O{_ :ynut cWoog -Field study_ 
cWofkg ug'{kg]{ ljifo jf To;;Fu ;DalGwt ;fdu|L sIffdf Nofpg gldNg] cj:yfdf jf jf:tljs j:t'x¿ g} 
pknAw x'Fbf x'Fb} lrq jf rf6{x¿sf] e/ gkg{ ljBfyL{x¿nfO{ sIffaflx/ nuL k|ToIf cjnf]sg tyf cGj]if0f 
u/fO{ To;af/]kl5 sIffdf 5nkmn u/fO{ lzIf0f ug]{ ljlwsf ¿kdf :ynut cWoog ljlwsf] k|of]u ul/G5, 
h:t}M :ynLo / kfl/l:ylts k4lt, k|b"if0f, ljleGg lsl;dsf k|sf]k tyf ljkt\x¿, hgfj/ / jg:kltsf] 
juL{s/0f, ljz]iftf, km"n km'Ng] / gkm'Ng] la?jfx¿, PsbnLo / b'O{bnLo la?jfx¿, kfgLdf kfOg] / hldgdf 
kfOg] la?jfx¿sf af/]df wf/0ff lbg k|s[ltdf nu]/ k|s[ltdf eO/x]sf] ljleGg 36gf j|mdx¿nfO{ cjnf]sg ug{ 
nufpg ;lsG5 . pgLx¿n] b]v]sf s'/fx¿nfO{ l6kf]6 ug{ nufpg] / sIffdf 5nkmn u/fpg ;lsG5 . 
 
-p_ kl/of]hgf ljlw -Project method_ 
ljleGg j}1flgs kl/sNkgf, tYo, l;4fGtsf ;DaGwdf cWoog cg';Gwfg ug{, ljleGg j}1flgs gd'gfx¿sf] 
lgdf{0f ug{, jtfj/0f;Fu ;DalGwt cWoog cg';Gwfg ug{sf nflu JolStut tyf ;fd"lxs ¿kdf lhDd]jf/L 
lbO{ kl/of]hgf sfo{ lbg ;lsG5 . o; ljlwdf ljBfyL{nfO{ s'g} kl/of]hgfx¿ h:t}M df]8n agfpg], k|of]u u/]/ 
lgisif{ lgsfNg], lrq agfpg], kmf]6f], >Jo, >Job[Zo ;fdu|Lsf] ;Dkfbg ug]{, l:k|6 l;6df tYofª\s eg]{ / 
tflnsf, kfOrf6{ agfpg nufpg] cflb JolStut jf ;fd"lxs ¿kdf ug{ nufOG5 . lj1fg tyf k|ljlw ljifodf 
n3' kl/of]hgfn] 5f]6f] ¿ksf] kl/of]hgf a'emfpF5 . kl/of]hgf sfo{af6 ljBfyL{x¿df Creative thinking, 
thougntful planning, scientific thinking -j}1flgs ;f]r_ h:tf l;kx¿sf] ljsf; u/fpg ;lsG5 . 
 
-pm_ 5nkmn ljlw -Discussion method_ 
s'g} lj1fg tyf k|ljlwsf ljleGg ljifoj:t'x¿df 5nkmn tyf cGtj{|mof u/L lgisif{ lgsfNg of] ljlwsf] k|of]u 
ul/G5 . sIffsf] ;'?df, lardf / cGTodf, k|of]usf] cGTodf, kf7\ok':ts cWoogkl5 / k|bz{gsf] cGTodf of] 
ljlw k|of]u ug{ ;lsG5 . o;df klg ljBfyL{nfO{ ;d"x ljefhg u/fO{ cfk;df 5nkmn u/fpg] / lgisif{ 
lgsfNg nufpg] ug'{k5{ . o; ljlwn] ljBfyL{df af]Ng] tl/sf, a'FbfnfO{ cufl8 a9fpg] tl/sf, a'Fbf ;dy{g ug]{ 
tl/sfsf] ;fy} ;dembf/Lkgsf] ljsf; ug{ ;d]t ;xof]u ub{5 . o;sf nflu xflh/Lhjfkm tyf jfbljjfb, 
lhU;, u|flkm6L, tftf] s';L{ cflb k|of]u ug{ ;lsG5 . 
 
plNnlvt ljlwsf cnfjf ljifoj:t'sf] k|s[lt, ;fdu|Lsf] pknAwtfcg';f/ JofVofg ljlw, vf]h tyf cGj]if0f 
ljlw, dfdnf cWoog ljlw, k|Zgf]Q/ ljlw, :of6]nfO6 ljlw, ;d:of ;dfwfg ljlw, cfudg / lgudg ljlw 
h:tf ljlwx¿sf] k|of]u ug{ ;lsG5 . 
 
^= ljBfyL{ d"Nofª\sg  
kf7\oj|mdn] ck]Iff u/]sf ;Ifdtf / l;sfO pknlAw xfl;n ePgePsf] ;'lgZrt ug{ lgdf{0ffTds / lg0f{ofTds 
d"Nofª\sg cjnDag ul/g] 5 . lgdf{0ffTds d"Nofª\sgsf] d'Vo p2]Zo lg/Gt/ d"Nofª\sg / k[i7kf]if0fsf 
dfWodaf6 ljBfyL{sf] l;sfOdf ;'wf/ ug'{ xf] . l;sfOsf nflu ul/g] o:tf] lgdf{0ffTds d"Nofª\sg lzIf0f 
l;sfO k|lj|mofsf] cleGg cª\usf ¿kdf /xg'kb{5 . lgdf{0ffTds d"Nofª\sgsf nflu sIff lj|mofsnfk, ljBfyL{sf] 
sfo{;Dkfbgsf] cjnf]sg, u[xsfo{, kl/of]hgf sfo{, df}lvs tyf lnlvt sfo{, PsfO tyf q}dfl;s k/LIffx¿, 
cltl/St lj|mofsnfk, :j tyf ;xkf7L d"Nofª\sgnufotsf ;fwg k|of]u ug{ ;lsG5 . ljifoj:t'sf] k|To]s If]q 
jf PsfOsf] l;sfOkZrft\ plNnlvt ;fwgx¿sf] k|of]u u/L ;f] If]q jf PsfOdf ljBfyL{sf] l;sfO :t/ klxrfg 
u/L l;sfO ;d:of ePsf ljBfyL{x¿sf] l;sfO ;'wf/sf nfuL yk k[i7kf]if0f lbg' kb{5 . Go"gtd :t/sf] l;sfO 
:t/ xfl;n ePsf] ;'lglZrttf geP ;Dd k[i7kf]if0fnfO{ lg/Gt/tf (Scaffolding) lbg'kb{5 . ljBfyL{x¿sf] 
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lgdf{0ffTds d"Nofª\sgsf] clen]vnfO{ k|To]s ljBfyL{sf] sfo{;~rlosf -Portfolio) df Jojl:yt u/L 
clen]vLs/0f ug'{kg]{ 5 .  
-s_ cfGtl/s d"Nofª\sg 

lg0f{ofTds d"Nofª\sgdf cfGtl/s d"Nofª\sgsf] @% k|ltzt ef/ x'g] 5 . cfGtl/s d"Nofª\sgcGtu{t 
kf]6{kmf]lnof]sf] n]vfhf]vf, k|of]ufTds tyf kl/of]hgf sfo{ / q}dfl;s k/LIffsf] cª\s ;dfj]z x'g] 5 . cfGtl/s 
d"Nofª\sgsf] cª\sgsf cfwf/x¿ lgDgfg';f/ x'g] 5g\ M 

 
j|m=;= cfGtl/s d"Nofª\sgsf cfwf/x¿ hDdf 

cª\sef/ 
! ;xeflutfM pkl:ylt / l;sfO ;xeflutf ,  # 
@ k|of]ufTds 

tyf 
kl/of]hgf 
sfo{ 

k|of]usf nflu ;fdu|L ;]6ck, cjnf]sg, k/LIf0f, 
tflnsLs/0f / lgisif{ 

^ 

 k|ltj]bg M zLif{s, p4]Zo, ljlw,  glthf / lgisif{ 
 rf6{ lgdf{0f, df]8]n lgdf{0f, ;fdu|L lgdf{0f 

# 

k|of]ufTds / kl/of]hgf sfo{sf] clen]vLs/0f # 
 k|of]ufTds sfo{;Fu ;DalGwt k|Zgx¿ 
 :kf]l6ª -lrqf+sg, juL{s/0f, nIf0f, u'0fx¿ j0f{g_ 
 kl/of]hgf sfo{sf] k|ltj]bg dWo] s'g} Pp6f 

kl/of]hgf sfo{ k|:t'tLs/0f 

$ 

# q}dfl;s 
k/LIff 

 ^ 

   @% 
dxŒj gf]6 M klxnf] q}dfl;s jf bf];|f] q}dfl;s -cw{jflif{s_ k/LIffnfO{ &% cª\sef/ ;~rfng u/L tf]lsPsf] #.# 
cª\sef/df ¿kfGt/0f ug'{kg]{ 5 . 

 

-cf_ clGtd k/LIff 

lg0f{ofTds d"Nofª\sgdf clGtd k/LIffsf] ef/ &% k|ltzt x'g] 5 . k|To]s k/LIffdf k|Zg ;f]Wbf z}lIfs ;qsf] 

;'?b]lv k9fO ePsf ;a} kf7x¿af6 ;d]l6Psf] x'g'kg]{ 5 . o; ljifosf] k/LIffdf ljz]if u/]/ 1fg / af]w, k|of]u 

/ pRr bIftfdf cfwfl/t x'g] 5g\ . kf7\oj|mdn] lgwf{/0f u/]sf p2]Zocg'¿k ljBfyL{n] 1fg, l;k, clej[lQ k|fKt 

u/] gu/]sf] d"Nofª\sg u/L To;sf] cfwf/df k|df0fLs/0f ul/G5 . clGtd k/LIffsf] k|Zgkq kf7\oj|md ljsf; 

s]Gb|n] tof/ u/]sf] ljlzi6Ls/0f tflnsfnfO{ cfwf/ dfgL lgdf{0f ul/g'k5{ .  

 


