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k|sfzs M g]kfn ;/sf/ 
 lzIff, lj1fg tyf k|ljlw dGqfno 
 kf7\oj|md ljsf; s]Gb| 
 ;fgf]l7dL, eStk'/ 

©  kf7\oj|md ljsf; s]Gb| 

   

   klxnf] ;+:s/0f M lj= ;+= @)*!

   d'b|s M

-of] lzIfs lgb]{lzsf kf7\oj|mdn] tf]s]sf ljifout l;sfO pknlAw k"/f ug{ tyf kf7\ok':tssf 
lj|mofsnfksf] ;xhLs/0fdf lzIfsnfO{ dbt k'uf];\ eGg] x]t'n] ljsf; ul/Psf] xf] . o;nfO{ cem 
/fd|f] agfpg k|of]ustf{sf ;'emfj eP s]Gb|sf] ;dGjo tyf ;Dkfbg zfvfdf pknAw u/fpg'x'g 
cg'/f]w 5 ._
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xfd|f] egfO
lzIf0f Pp6f snf xf] . kf7\oj|md lzIf0f l;sfOsf] d"n cfwf/ xf] . kf7\ok':ts ljBfyL{df kf7\oj|mdåf/f  
ck]lIft ;Ifdtf / l;sfO pknlAw ljsf; ug]{ Ps d'Vo ;fwg xf] . kf7\oj|mddf cfwfl/t l;sfO ;xhLs/0f ug{] /  
kf7\ok':tssf] ;kmn / cy{k"0f{ sfof{Gjogsf nflu lzIfsnfO{ ;xhLs/0f ug]{ ;fdu|L lzIfs lgb]{lzsf xf] . o; 
kIfnfO{ b[li6ut ub}{ kf7\oj|md ljsf; s]Gb|n] ljBfno lzIffnfO{ Jofjxfl/s, ;do;fk]If / u'0f:t/Lo agfpg] 
p2]Zon] kf7\oj|md tyf kf7\ok':tssf] ljsf; tyf kl/dfh{g sfo{nfO{ lg/Gt/tf lbFb} cfPsf] 5 . cfwf/e"t 
lzIffn] afnaflnsfdf cfwf/e"t ;fIf/tf, ul0ftLo cjwf/0ff / l;k Pjd\ hLjgf]kof]uL l;ksf] ljsf;sf ;fy} 
JolStut :jf:Yo tyf ;/;kmfO;DaGwL afgLsf] ljsf; ug]{ cj;/ k|bfg ug{'k5{ . cfwf/e"t lzIffsf dfWodaf6 
afnaflnsfx¿n] k|fs[lts tyf ;fdflhs jftfj/0fk|lt ;r]t eO{ cg'zf;g, ;bfrf/ / :jfanDag h:tf ;fdflhs 
Pjd\ rfl/lqs u'0fsf] ljsf; ug'{k5{ . o;n] lj1fg, jftfj/0f / ;"rgf k|ljlw;DaGwL cfwf/e"t 1fgsf] ljsf;  
u/fO{ snf tyf ;f}Gbo{k|lt cle?lr hufpg'k5{ . zf/Ll/s tGb'?:tL, :jf:Yos/ afgL Pjd\ l;h{gfTdstfsf] ljsf; 
tyf hfthflt, wd{, efiff, ;+:s[lt, If]qk|lt ;Ddfg / ;defjsf] ljsf; klg cfwf/e"t lzIffsf ck]lIft kIf x'g\ .  
b}lgs hLjgdf cfOkg]{ Jofjxfl/s ;d:ofx¿sf] klxrfg u/L ;dfwfgsf pkfosf] vf]hL ug'{ klg cfwf/e"t
txsf] lzIffsf cfjZos kIf x'g\ . oL ;a} kIfsf] ;xh k|flKtsf nflu lzIf0f ug{ lzIfsnfO{ plrt lgb]{zg lbg]
sfo{ lzIfs lgb]{lzsfn] ug]{ ePsfn] ;f]sf] k|efjsf/L sfof{Gjogsf nflu o; lgb]{lzsfsf] ljsf; ul/Psf] xf] .

o; lzIfs lgb]{lzsfsf] n]vg tyf ;Dkfbg >L O{Zj/s'df/ l3ld/], >L of]Uo/fh k|;fO{, >L afn]Gb| e6\6,  
>L o'j/fh clwsf/L / >L njb]j e6\6af6 ePsf] xf] . lgb]{lzsfnfO{{ o; ¿kdf Nofpg] sfo{df s]Gb|sf dxflgb]{zs
>L Odgf/fo0f >]i7 / j}s'07k|;fb cof{n, ljifo ;ldltsf kbflwsf/L k|f=8f=s[i0feSt dxh{g, >L k|ldnf avtL,
8f= sdnk|;fb cfrfo{, >L pdfgfy nD;fn, >L s]z/axfb'/ v'nfn, >L x]/Da/fh sF8]n, >L ldgf >]i7,
>L z}n]zs'df/ k|wfgsf] of]ubfg /x]sf] 5 . o; lgb]{lzsfsf] efiff ;Dkfbg >L 6's/fh clwsf/L / lrgfs'df/L
lg/f}nfaf6 ePsf] xf] . k|fljlws ;xof]u tyf snf ;Dkfbg USAID Clean air, FHI 360 / >L >Lxl/ >]i7af6
ePsf] xf] . o; lgb]{lzsfsf] ljsf; tyf ;Dkfbg sfo{df ;+nUg ;a}k|lt kf7\oj|md ljsf; s]Gb| wGojfb k|s6
ub{5 .

l;sfO ;xhLs/0fsf j|mddf lzIfsnfO{ lg/Gt/ ;xof]u k'¥ofcf];\ eGg] x]t'n] o; lgb]{lzsfsf] ljsf; ul/Psf] 
5 . o;df kf7\oj|md tyf kf7\ok':tsdf lgb]{z ul/Psf l;sfO ;Ifstf, l;sfO pknlAw, ljifoj:t'sf] ljZn]if0f  
tyf l;sfO ;xhLs/0fsf j|mddf lzIfsn] ckgfpg' kg]{ ljlw / tl/sf pNn]v ul/Psf] 5 . o;af6 l;sfO  
afns]lGb|t, l;sfOs]lGb|t, cg'ejs]lGb|t, p2]Zod"ns, k|of]ud'vL / lj|mofsnfkdf cfwfl/t x'g] ck]Iff ul/Psf] 5 .  
o;df lbOPsf lj|mofsnfknfO{ lzIfsn] cfwf/sf ¿kdf pkof]u u/L pTkfbgd"ns lj|mofsnfksf dfWodaf6 
ljBfyL{sf] 1fg, l;k / wf/0ffsf] ljsf; u/fO{ l;s]sf ljifoj:t'nfO{ k|of]lus agfpg ;Sg] 5g\ eGg] ck]Iff  
ul/Psf] 5 . sIffdf ;a} k|sf/sf Ifdtf ePsf ljBfyL{sf] l;sfO pknlAwnfO{ j}olSts ¿kd} cfsng ug{ ;xh 
xf]; eGg] Wo]o o; lgb]{lzsfsf] /x]sf] 5 . l;sfO / ljBfyL{sf] hLjGt cg'ejlar tfbfTDo sfod ub}{ o;sf] ;xh 
k|of]u ug{ lzIfsn] ;xhstf{, pTk|]/s, k|jw{s / vf]hstf{sf ¿kdf e"ldsfsf] ck]Iff o; lgb]{lzsfn] u/]sf]] 5 . 
o; lgb]{lzsfnfO{ c´ kl/is[t kfg{sf nflu lzIfs, ljBfyL{, cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t  
ljz]if e"ldsf /xg] x'Fbf ;Da4 ;a}sf] /rgfTds ;'´fjsf nflu kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 . |

kf7\oj|md ljsf; s]Gb|
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ljifo;"rL

PsfO{ ljifoj:t' k[i7;ª\Vof

! j}1flgs l;sfO (Scientific Learning) ===================================================================================================== !

   @ ;"rgf tyf ;~rf/ k|ljlw (Information and Communication Technology) =======================@&

   # hLjx¿ / ltgsf agf]6 (Organism and Their Structure) ======================================================== ^@

   $ h}ljs ljljwtf / jftfj/0f (Biodiversity and Environment) ====================================================(@

   % hLjg k|lj|mof (Life Process) ==================================================================================================================== !!#

   ^ an / rfn (Force and Motion) ========================================================================================================== !%$

   & b}lgs hLjgdf zlSt (Energy in Daily Life)  ================================================================================ @)#

* ljB't\ / r'DasTj (Electrictiy and Magnetism) =========================================================================== @$!

  ( kbfy{ (Matter) ==============================================================================================================================================@&!

   !) b}lgs k|of]usf kbfy{x¿ (Materials Used in Daily Life) ============================================================= #!&

   !! k[YjL / cGtl/If (Earth and Space) =================================================================================================== #%&

cg';"rL ============================================================================================================================================================= #*%
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kl/ro
cfwff/e"t lzIff kf7\oj|md, @)&& -sIff ̂ –*_ cg';f/ ljsf; ul/Psf] sIff * sf] lj1fg tyf k|ljlw 
ljifosf] kf7\oj|md / kf7\ok':tssf cfwf/df of] lzIfs lgb]{lzsf tof/ ul/Psf] 5 . o; lgb]{lzsfdf 
lzIf0f lj|mofsnfk ;~rfng ubf{ kf7\oj|mdn] tf]s]sf] l;sfO pknlAw / cfjZos j}1flgs l;k 
ljsf; u/fpg] lsl;dsf lj|mofsnfk ;~rfng ug{ hf]8 lbPsf] 5 . o;sf nflu kf7\ok':tssf 
k|To]s k[i7df ug{ ;lsg] ;Defljt lj|mofsnfk lbOPsf 5g\ . pSt lj|mofsnfk;d]tsf cfwf/df 
o; lgb]{lzsf ljsf; ul/Psf] 5 . t;y{ cfwff/e"t j}1flgs l;k ljsf;sf nflu kl/of]hgf sfo{df 
cfwfl/t vf]h ljlw, k|of]ufTds ljlw, :ynut cjnf]sg cflb h:tf ljBfyL{n] u/]/ l;Sg] vfnsf 
ljlwsf] cnfjf ljifoj:t'sf] k|s[ltcg';f/ ;d:of ;dfwfgdf cfwfl/t ljlw, k|bz{g ljlw, 5nkmn 
ljlw cflbsf] rog ug'{kg]{ s'/fnfO{{ o; lgb]{lzsfn] cfTd;fy u/]sf] 5 .

o; lgb]{lzsfsf k|To]s PsfOdf kf7\ok':tsdf lbOPsf ljifoj:t'df cfwfl/t eO{ kl/ro, lzIf0f 
of]hgf÷kf7\of+z ljefhg tflnsf ;d]l6Psf 5g\ . ;fy} sfo{306fcg';f/ k|To]s lbgsf nlfu l;sfO
pknlAw, z}Ifl0fs ;fdu|L, lj|mofsnfk, d"Nofª\sgsf ljljw kIf pNn]v ul/Psf 5g\ . o;df lbOPsf
lj|mofsnfk gd'gf dfq x'g\, lzIfsn] o; lgb]{lzsfdf lbOPsf lj|mofsnfksf cfwf/df a9LeGbf a9L 
cEof; lj|mofsnfk, sIffsfo{ u/fP/ kf7\oj|mdn] lgwf{/0f u/]sf ;Ifdtf xfl;n u/fpg'kg]{ 5 .

o; lzIfs lgb]{lzsf k|of]u ubf{ Wofg lbg'kg]{ kIfx¿

 • o; lgb]{lzsfdf ;dfj]z ul/Psf lj|mofsnfkafx]s cGo yk lj|mofsnfk cfjZos b]lvPdf
;f]xLcg';f/ b}lgs kf7 of]hgf agfpg ;lsg] 5 .

 • o; lgb]{lzsfdf ;dfj]z ul/Psf lj|mofsnfk lzIf0f l;sfOsf j|mddf lj|mofsnfk 5gf]6 ubf{
;xof]u k'¥ofpg] k|of]hgsf nflu tof/ ul/Psf] xf] . To;}n] o;df k|:t't ul/Psf lj|mofsnfk
gd'gf jf pbfx/0f dfq ePsfn] lzIfsn] cfkm\gf] kl/j]zcg'¿k lj|mofsnfk yk ug{ / kl/dfh{g
ug{ ;lsg] 5 .

 • o; lzIfs lgb]{lzsfdf kf7sf nflu 5'6\ofOPsf sfo{306f cg'dflgt dfq x'g\ . lzIfsn] lzIf0f
l;sfOsf j||mddf o;nfO{{ kl/jt{g ug{ ;Sg' x'g] 5 .

 • k|To]s lbg l;sfO ;xhLs/0fsf] j|mddf ljBfyL{ lj|mofsnfksf] cjnf]sg ub]{ lbOPsf] 
lhDd]jf/Lcg';f/ lgwf{l/t lj|mofsnfkdf ljBfyL{n] cjnf]sg ug]{, k|of]u tyf k/LIf0f ug]{,
;f]wvf]h ug]{ h:tf l;kx¿ k|b{zg u/] gu/]sf] x]/]/ n]vfhf]vf ug'{xf];\ . ljBfyL{sf] sfo{sf] 
cfwf/df l;sfOsf nflu d"Nofª\sg tyf cfGtl/s d"Nofª\sg k|of]hg ;d]tsf nflu k|To]s
ljBfyL{sf] k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos
k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\ h;sf nflu lg/Gt/ d"Nofª\sg ljlw pkof]u ug'{xf];\ .

 • ljBfyL{sf] b}lgs tyf PsfOut l;sfOsf] n]vfhf]vfsf nflu ljBfyL{ l;sfOsf nflu cfGtl/s
d"Nofª\sg dfkb08 @)*) df lbOPsf cfwf/x¿ tyf ?la|S;sf] k|of]u ug'{xf];\ .
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 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug{ k|ltefjfg ljBfyL{nfO{ k|f]T;flxt ug]{ tyf ;xof]ufTds / ;xsfo{ k4ltcg';f/ 
;xhLs/0f ug'{xf];\ .

 • z./Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go"gtd l;sfO ;'lglZrt ug{ pko'St 
d"Nofª\sgsf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug'{xf];\ .

 • l;sfO ;xof]u cfjZostf ePsf ljBfyL{nufot ;a} ljBfyL{sf xsdf Go"gtd l;sfO pknlAw 
xfl;n ePsf] ;'lglZrttf geP;Dd k[i7kf]if0fnfO{ lg/Gt/tf (Scaffolding) lbg'xf];\ .

 • cfGtl/s d"Nofª\sg dfkb08 @)*) df Joj:yf ePadf]lhd ljBfyL{sf] cfGtl/s d"Nofª\sgsf] 
clen]vnfO{ k|To]s ljBfyL{sf] sfo{;~rlosf (Portfolio) df Jojl:yt u/L clen]vLs/0f 
ug'{xf];\ .

 • k|To]s PsfOsf] cGtdf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ tyf PsfO k/LIffdfkm{t ;du| 
PsfOsf] d"Nofª\sg ug{ ;lsg] 5 .

 • x/]s PsfOdf d"Nofª\sgsf ;fwg tyf lj|mofsnfknfO{ k|of]u, /rgfTds ;f]r, ;dfnf]rgfTds 
;f]r, ;d:of ;dfwfg, l;sfO tyf ;~rf/, k|ljlw ;fIf/tf, b[Zo ;fIf/tf l;knufotsf 
Jojxf/s'zn l;ksf] ljsf;df dbt k'Ug] kIfdf hf]8 lbg] u/L ljsf; ug'{kg]{ 5 .

 • kl/of]hgf sfo{ ljBfyL{ cfkm}F}n] jf:tljs ;+;f/df u/]/ l;Sg] -learning by doing_ l;4fGtdf 
cfwfl/t x'g] ePsf] x'Fbf kf7\oj|md tyf kf7\ok':tsdf lbOPsf kl/of]hgf sfo{ ;~rfngsf 
nflu of]hgf agfpg'xf];\ . pSt of]hgfdf ljifoj:t'sf] k|s[ltcg';f/ lzIfssf] ;xof]u, 
cleefjssf] ;xof]u, ljBfyL{n] JolStut ¿kdf jf ;d"xdf ug'{kg]{ xf] lglZrt ug'{xf];\\ .  
o;sf cnfjf pSt kl/of]hgf sfo{ slt ;dodf ;DdkGg ug'{kg]{ xf], sIffdf s'g lbg k|:t'tLs/0f 
ug'{kg]{ xf] / pSt kl/of]hgf sfo{nfO{ cfGtl/s d"Nofª\sg;Fu hf]8\g'kg]{ kIf;d]t ;d]6\g'xf];\ tf 
ls kl/of]hgf sfo{ cy{k"0f{ eO{ ljBfyL{sf] l;sfOdf ;xof]u k'Ug ;sf];\ .

 • sIffdf lbOPsf sfo{df pTs[i6 ug]{ ljBfyL{nfO{ k|To]ssf nflu d]l/6 lr6 k|bfg ug]{ Joj:yf u/L 
jif{el/df h'g ljBfyL{n] ;a}eGbf a9L d]l/6 lr6 k|fKt u/]sf] x'G5 p;nfO{ k'/:sf/sf] Joj:yf 
ug]{ h:tf sfo{ u/L ljBfyL{nfO{ l;sfOdf pTk|]l/t ug{ ;lsg] 5 .

ckfª\utf ePsf afnaflnsfx¿nfO{ l;sfO ;xhLs/0f u/fpFbf Wofg lbg'kg]{ kIfx¿ M

ckfª\utf ePsf afnaflnsfx¿sf] l;sfOsf] d"Nofª\sgsf nflu pgLx¿sf] ckfª\utfsf] k|s[ltcg';f/ 
d"Nofª\sgsf ;fwgx¿ k|of]u ug'{kg]{ 5 . h:t} M df}lvs k|Zg, xfpefp;lxt k|:t'tLs/0f, ;fdu|L 
lgdf{0f / k|:t'tLs/0f, n]vg cEof; cflb . ljleGg lsl;dsf ckfª\utf ePsf afnaflnsfx¿nfO{ 
l;sfO ;xhLs/0f u/fpFbf Wofg lbg'kg]{ kIfx¿sf] ;Gbe{df lj:t[t ¿kdf cg';"rL @ df lbOPsf] 
5 . ;f]xLcg';f/ l;sfO ;xhLs/0f / d"Nofª\sg ug'{xf];\ .
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ef}lts tyf l8lh6n ;fdu|Lsf] k|of]u M sIff lj|mofsnfk jf kl/of]hgf sfo{ u/fpFbf ljBfyL{nfO{ 
ef}lts tyf l8lh6n b'j}} ;fdu|Lsf] k|of]u ug{ k|fyldstf lbg'xf];\ . l8lh6n k|ljlw;Fu a9L glhlsg] 
k|j[lQsf sf/0f jf:tljs ;+;f/;Fu 6fl9Fb} uPsf] cj:yfnfO{ ;d]t larf/u/L ;f]xLadf]lhd l;sfO 
;xhLs/0f of]hgf agfpg'xf];\ .

ljBfno tyf cleefjs ;xsfo{ M kl/of]hgf sfo{ ljBfyL{n] u/]/ l;Sg] / jf:tljs ;+;f/af6 x'g] 
l;sfOsf nflu pko'St dfWod xf] t;y{ o; sfo{sf nflu cleefjs tyf kl/jf/sf ;b:osf] 
;xof]usf] dxŒjk"0f{ e"ldsf x'g] x'Fbf cleefjs;Fusf] ;xsfo{sf nflu cfjZos ;dGjosf] ;'lglZrt 
ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 1

!= PsfO kl/ro (Unit Introduction)
o; PsfO lzIf0fsf] d'Vo p2]Zo lglZrt ljlwdfkm{t lj1fg k|of]uzfnf leq / aflx/ ul/g] ;/n 
cg';Gwfg, cGj]if0f, cjnf]sg, j}1flgs k/LIf0fnufotsf k|of]ufTds sfo{dfkm{t j}1flgs l;sfO 
ug{ ;Ifd agfpg' xf] . o;cGtu{t j}1flgs l;sfOsf nflu lj1fgsf ljifoj:t'df cfwfl/t ljleGg 
k|of]ufTds sfo{sf] kl/ro, k|of]ufTds sfo{ ubf{ ckgfpg'kg]{ r/0fsf] JofVof ub}{ k|of]ufTds sfo{ 
ubf{ k|of]uzfnfdf ckgfpg'kg]{ ;fjwfgLsf af/]df 5nkmn ul/g]5 . j}1flgs l;sfOdf k|of]ufTds 
sfo{cGtu{t cjnf]sg sfo{, j}1flgs k/LIf0f, cg';Gwfg sfo{ tyf ;j]{If0f sfo{sf] k|ltj]bg tof/ 
ug]{ tl/sf tyf k|ltj]bg n]vgsf r/0fdf s]lGb|t /xL k|of]u, ;d:of ;dfwfg, l;h{gfTds ;f]rfO 
tyf l;h{gfTds / ;dfnf]rgfTds ;f]rfO nufotsf Jojxf/s'zn l;ksf] ljsf; ug{;DalGwt 
lj|mofsnfkdfkm{t ;xhLs/0f ul/g] 5 . ljifoj:t'sf] ;xhLs/0fsf nflu k|bz{g, k|of]ufTds, ;d:of 
;dfwfg, 5nkmn, cGj]if0f, df]8]n lgdf{0f, If]q e|d0f, ;d"x sfo{, think pair and share 
cflb ljljw lzIf0f ljlwsf] ;d]t k|of]u ug{ ;lsg] 5 .

@= l;sfO pknlAw (Learning outcomes)
 • lglZrt ljlw k|of]u u/L k|of]uzfnf leq jf aflx/ ;/n cg';Gwfg÷;j]{If0f ug{ / ;f]sf] k|ltj]bg 

tof/ ug{
 • lj1fgsf k|of]ufTds sfo{ ubf{ ckgfpg' kg]{ ;fjwfgLx¿ cjnDag ug{

#= ljifoj:t' tyf ;do ljefhg (Contents and Time allocation)

j|m=;= ljifoj:t' (Content) ljifoj:t'sf] lj:t[tLs/0f  
(Content Elaboration)

;do 
-306fdf_

!=
lj1fg k|of]uzfnfdf 
k|of]ufTds sfo{ ubf{ 
ckgfpg' kg]{ ;fjwfgL 

 • lj1fgsf k|of]ufTds sfo{sf] kl/ro, 
lj1fgsf k|of]ufTds sfo{ ubf{ ckgfpg' 
kg]{ ;fjwfgLx¿

!

cg'dflgt sfo{306f M !)

j}1flgs l;sfO
(Scientific Learning)!

PsfO
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *2

@= lj1fgsf k|of]ufTds sfo{

 • cjnf]sg sfo{sf] kl/ro -!_
 • cjnf]sg sfo{sf] k|ltj]bg -!_

@

 • j}1flgs k/LIf0f sfo{sf] kl/ro -!_
 • j}1flgs k/LIf0f sfo{sf] k|ltj]bg -!_

@

 • cg';Gwfg sfo{sf] kl/ro -!_
 • cg';Gwfg sfo{sf] k|ltj]bg -!_

@

 • ;j]{If0f k/LIf0f sfo{sf] kl/ro -!_
 • ;j]{If0f sfo{sf] k|ltj]bg -!_

@

#= PsfOsf] d"Nofª\sg tyf k|ltljDag (Unit evaluation and reflection) !

$= l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

klxnf] lbg (First day)

ljifoj:t' M k|of]ufTds sfo{ (Experimental work)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives):
 • lj1fg k|of]uzfnf tyf k|of]uzfnfdf ul/g] sfo{sf] kl/ro lbg
 • lj1fgsf k|of]ufTds sfo{ ubf{ ckgfpg' kg]{ ;fjwfgLx¿ cjnDag ug{

-v_ z}Ifl0fs ;fdu|L (Instructional materials) : lj1fg k|of]uzfnfsf ljleGg ;fdu|Lx¿, 
rf6{ tyf lrqx¿, Nofa sf]6, r:df, kGhf, ;fa'g, d}gAfQL, nfO6/ cflb 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk ! M dl:tis dGyg tyf ljifo k|j]z 

j}1flgs l;sfOcGtu{tsf ljleGg r/0f tyf lj|mofsnfkdf cfwfl/t s]xL k|Zg ;f]Wg'xf];\ / dl:tis 
dGygdfkm{t kf7sf] ;'?cft ug'{xf];\ . h:t}M

-c_ j}1flgs l;sfO eg]sf] s] xf] < of] lsg cfjZos 5 <

-cf_ j}1flgs l;sfO sxfF sxfF ug{ ;lsG5 <

-O_ j}1flgs l;sfOcGtu{t s] s] sfo{x¿ k5{g\ < o;sf r/0f s] s] 5g\ < 

-O{_ lj1fg k|of]uzfnf eg]sf] s] xf] < oxfF s] s] sfd ul/G5 <

-p_ tkfO{F{FF lj1fg k|of]uzfnfdf sltkN6 hfg'ePsf] 5 < k|of]uzfnfdf s] s] lj|mofsnfk ug'{ePsf] 
5 <

-pm_ lj1fg k|of]uzfnfdf sfd ubf{ s] s] s'/fdf Wofg lbg'k5{ xf]nf <
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 3

j}1flgs l;sfOcGtu{t k|of]uzfnf leq / aflx/ ul/g] cjnf]sg, k/LIf0f, kl/of]hgf sfo{, df]8]n 
lgdf{0f h:tf lj|mofsnfkx¿ kb{5g\ .

lj|mofsnfk @ M lj1fg k|of]uzfnfsf] cjnf]sg tyf k|of]u k|bz{g 

ljBfyL{nfO{ lj1fg k|of]uzfnfdf nuL ToxfF ePsf ljleGg 
;fdu|L, /;fog, lrq tyf rf6{x¿sf] cjnf]sg u/fpg'xf];\ . 
k|of]uzfnfsf ljleGg ;fdu|Lsf] af/]df k|Zg ug{ pTk|]l/t ub}{ 
lh1fz' aGg k|]l/t ug'{xf];\ . lj1fg k|of]uzfnfdf klxnf cfP 
gcfPsf] jf cfkm\gf] k'/fgf] cg'ej ;f6f;f6 ug{ nufpg'xf];\ .  
k|of]uzfnfdf sfd ubf{ s] s] ;fjwfgLx¿ ckgfpg'k5{, eGg] 
af/]df k|of]uzfnfsf] leQfdf 6fFl;Psf] rf6{ cWoog ug{ 
nufpg'xf];\ / cfkm"n] a'em]sf d'Vo d'Vo a'Fbf eGg nufpg'xf];\ . 
ljleGg OlG8s]6/sf] k|of]uaf6 cDn / Iff/sf u'0f klxrfg ug]{ 
cyjf ag{/ afNg] tl/sf tyf ag{/df 8]lne/L 6\o'anfO{ ttfP/ 
aª\Uofpg] tl/sf k|bz{g ug'{xf];\ . lj|mofsnfksf j|mddf s] s] 
;fjwfgL ckgfpg'kg]{ /x]5, o;af/] k|of]ufTds k|bz{g ug'{xf];\ 
/ o; ;DaGwdf kf7\ok':tsdf lbOPsf] lrqdf b]vfOPsf 
;ª\s]tdf cfwfl/t k|Zgf]Q/ 5nkmn ug'{xf];\ . h:Tf}M

-c_ lj1fg k|of]uzfnf s:tf] sIf xf] < o; sIfdf s] s] 
sfd ul/G5 <

-cf_ lj1fg k|of]uzfnfsf] leQfdf 6fFl;Psf lrqn] s] ;ª\s]t u/]sf 5g\ <
-O_ lj1fg k|of]uzfnfdf sfd ubf{ ckgfpg'kg]{ s'g} rf/ ;fjwfgLx¿ s] s] 5g\ <
-O{_ s] ;a} k|of]ufTds sfo{x¿ lj1fgdf k|of]uzfnfdf dfq ug'{k5{ <

pSt 5nkmn;Fu} lj1fg k|of]uzfnfsf] kl/ro / dxŒjsf af/]df lgDgfg';f/ lgisif{ lbg'xf];\ M

ljleGg j}1flgs tYo tyf ljifoj:t'sf] k|of]ufTds lj|mofsnfk u/L cWoog ug]{ Ps ljz]if sIfnfO{ 
lj1fg k|of]uzfnf (Science lab) elgG5 . o; sIfdf j}1flgs cWoog tyf cg';Gwfg ug{sf 
nflu cfjZos pks/0f tyf /;fogx¿ /flvPsf x'G5g\ . o; sIfdf lj1fg ljifo;Fu;DalGwt 
ljleGg tYo, l;4fGt, kbfy{ cflbsf] cjnf]sg, k|of]u tyf k/LIf0f u/L k|fKt glthfsf cfwf/df 
lgisif{ lgsflnG5 .  
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *4

lj|mofsnfk # M k|of]uzfnfdf k|of]ufTds sfo{ ubf{ ckgfpg'kg]{ ;fjwfgLx¿ klxrfg ug]{

-c_ ljBfyL{sf] pko'St ;ªVofdf rf/ 
;d"x tof/ ug]{ / cfcfkm\gf] ;d"xdf 
/xg nufpg] 

-cf_ x/]s ;d"xnfO{ lj|mofsnfk @ df 
k|of]uzfnfdf ul/Psf] k|of]ufTds 
sfo{sf] cg'ej tyf cjnf]sgsf 
cfwf/df k|of]ufTds sfo{ ubf{ 
ckgfpg'kg]{ ;fjwfgLx¿ klxrfg 
u/L a'Fbf l6kf]6 ug{ nufpg]  

-O_ klxnf] ;d"xnfO{ cfkm"n] tof/ u/]sf dWo]af6 tLgcf]6f a'Fbf eGg nufpg] 
-O{_ klxnf] ;d"xn] eg]sf] s'/f gbf]xf]l/g] u/L bf];|f] ;d"xnfO{ klg c¿ tLgcf]6f a'Fbf eGg 

nufpg] 
-p_ j|mdzM afFsL t];|f] / rf}yf] ;d"xnfO{ c¿n] eg]sf] gbf]xf]l/g] u/L a'Fbf yk u/L k|:t'tL 

lbg nufpg] 
-p_ ;a} ;d"xsf] kfnf] ;lsP kl5 lzIfsn] lj|mofsnfksf] lgisif{{ lgDgfg';f/ atfOlbg] 

k|of]uzfnfdf k|of]ufTds sfo{ ubf{ ;fdu|L hyfefjL grnfpg], Nofasf]6 jf Pk|f]g, r:df tyf 
kGhf nufpg], k|of]ufTds sfo{ ;s]kl5 ;fa'gkfgLn] /fd|/L xft w'g], vfg] tyf lkpg]  / /;fog 
;'F£g] tyf rfVg] sfd gug]{, Ps csf{;Fu rNg] / lhl:sg] gug]{, tftf] pks/0f 6]a'ndf g/fVg] 
/ vfnL xftn] g;dfpg], cfsl:ds 9f]sfsf] af/]df hfgsf/L x'g'kg]{ h:tf ;fjwfgLx¿ ckgfpg' 
clgjfo{ 5 .

-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg 
u/L cfjZos k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\  h;df lg/Gt/ d"Nofª\sg ljlw pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 

-c_ lj1fg k|of]uzfnf eg]sf] s] xf] <
-cf_ lj1fg k|of]uzfnf s:tf] sIf xf] < o;df s] s] sfd ul/G5 <
-O_ lj1fg k|of]uzfnfdf sfd ubf{ Wofg lbg'kg]{ s'g} rf/cf]6f ;fjwfgLx¿ s] s] 5g\ <
-O{_ lj1fg k|of]uzfnfdf sfd ubf{ vfg] / lkpg] ug'{x'Fb}g . lsg xf]nf <
-p_ lj1fg k|of]uzfnfdf k|of]u ul/g] s'g} kfFr pks/0fsf] gfd eGg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 5

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
lj1fg k|of]uzfnfdf /flvPsf s'g} kfFrcf]6f ;fdu|Lsf] lrq sf]g'{xf];\ / ltgsf] gfd tyf sfd n]vL 
rf6{ tof/ kf/L sIffdf k|:t't ug'{xf];\ .  

bf];|f]] / t];|f] lbg (Second and third days)

lj1fgsf k|of]ufTds sfo{ (Experimental work in science): cjnf]sg sfo{ (Observation 
work)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
 • lj1fgsf k|of]ufTds sfo{cGtu{t cjnf]sg sfo{sf] kl/ro lbg
 • cjnf]sg sfo{sf] k|ltj]bg tof/ ug{

-v_ z}Ifl0fs ;fdu|L -Instructional materials) 
dfOj|mf]:sf]k, xft] n]G;, sfFrsf :nfO8x¿, 1fg]lGb|ox¿sf] leqL agfj6sf] gfdfª\lst rf6{, xft], 
n]G;, 9';L pld|Psf] kfp/f]6L, lrq klQ, uf]hL tflnsf (Pocket chart)

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z 

ljBfyL{nfO{ lj1fgsf 
k|of]ufTds sfo{ ;DaGwL 
lgDg k|Zg ;f]w]/ dl:tis 
dGyg u/fpFb} kf7sf] 
;'?cft ug'{xf];\ . 

-c_ ;Fu}sf lrq s] 
;Fu;DalGwt 5g\ < ToxfF ljBfyL{x¿ s] ul//x]sf 5g\ <

-cf_ lj1fg k|of]uzfnfdf lsg hfg'k5{ < ToxfF s] s] ul/G5 < 
-u_ lj1fg k|of]uzfnfdf uP/ sfd ubf{ s] s] s'/fdf Wofg lbg'k5{ <
-O_ j}1flgs l;sfO ug{ s] s] r/0f ckgfpg'k5{ <
-O{_ lj1fgdf k|of]ufTds sfo{sf] s] dxŒj 5 <

lj1fg k|of]uzfnfdf j}1flgs l;sfO;Fu ;DalGwt k|of]ufTds lj|mofsnfkx¿ ul/G5 . 
k|of]uzfnfleq lj1fgsf k|of]ufTds sfo{ ubf{ ljz]if ;fjwfgLx¿ ckgfpg cfjZos 5 . 

lj|mofsnfk @ lj1fgsf k|of]ufTds sfo{

kf7\ok':tsdf lbOPsf] dflysf lrqsf cfwf/df lj1fg k|of]uzfnfdf ul/g] ljleGg k|of]ufTds 
lj|mofsnfkx¿af/] lgDgfg';f/ k|Zgf]Q/ ug'{xf];\ M 
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *6

-c_ k|of]ufTds sfo{ eg]sf] s] xf] < of] lsg ul/G5 <
-cf_ lj1fgsf k|of]ufTds lj|mofsnfkcGtu{t s] s] lj|mofsnfkx¿ k5{g\ < 
-O_ k|of]ufTds sfo{ sxfF ul/G5 < s] oL sfo{x¿ ;Fw}F lj1fg k|of]uzfnfdf dfq ul/G5 t <
-O{_ tkfO{F{FF;Fu lj1fgsf] s:tf] s:tf] k|of]ufTds sfo{ u/]sf] cg'ej 5 <
-p_ k|of]ufTds sfo{ ubf{ s] s] s'/fdf Wofg lbg'k5{ <
-C_ k|of]ufTds sfo{kZrft\ rfx]sf] h:tf] glthf cfpg ;s]g eg] s] ug'{k5{ <

pSt k|Zgf]Q/ tyf 5nkmnaf6 k|fKt ljBfyL{sf pQ/nfO{ yk :ki6 kfl/lbg'xf];\ / cfjZos d'Vo 
d'Vo a'Fbf af]8{df l6kf]6 u/L sfkLdf ;fg{ nufpg'xf];\ . lj|mofsnfkkZrft\ k|of]u tyf k|of]ufTds 
sfo{;DaGwL lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ . 

lj1fgsf tYo tyf l;4fGt k|dfl0ft ug{, ;d:ofsf] ;dfwfg vf]hL ug{ / lh1f;f d]6fpg cfkm}Fn] 
cjnf]sg, cg';Gwfg, k/LIf0f / df]8]n ljsf; h:tf sfo{ u/L  lgisif{ lgsfNg] sfo{nfO{ k|of]u 
elgG5 . s'g} k|of]ufTds sfo{x¿ lj1fg k|of]uzfnfdf ul/G5 eg] s'g} k|of]ufTds sfo{x¿ 
k|of]uzfnf aflx/ klg ug{ ;lsG5 . o; sfo{dfkm{t ;d:ofsf] ;dfwfg ug{ o;sf] glthf;Dd 
k'Ug] k|of; ul/G5 t/ olb Pp6f k|of]ufTds sfo{af6 rfx]sf] glthf k|fKt x'g ;s]g eg] cGo 
ljsNksf] pkof]u u/L glthf;Dd k'u]/ ;d:ofsf] ;dfwfgdf hf]8 lbOG5 . 

lj|mofsnfk # M cjnf]sg sfo{ (Observation ) - au}Frfsf] cjnf]sg e|d0f (Field visit in a 
garden)
sIffsf]7faf6 aflx/ ljBfnosf] km"naf/L tyf au}Frfsf] cjnf]sg e|d0f u/fpg ljBfyL{sf] ;d"x 
lgdf{0f u/L lgDgfg';f/sf] :ynut cjnf]sg ug]{ lj|mofsnfksf] of]hgf tof/ kfg'{xf];\ M   

-c_ sIffsf] a]Grcg';f/ tLg jf rf/hgf ljBfyL{ /xg] u/L ;d"x tof/ ug]{
-cf_ x/]s ;d"xnfO{ gf]6sfkL / snd lnP/ au}Frfdf cjnf]sg ug{ n}hfg]
-O_ au}Frfdf /x]sf ljleGg km"n, af]6la?jf tyf hgfj/sf] cjnf]sg u/L ljj/0f sfkLdf 

l6kf]6 ug{ nufpg] 
-O{_ O{6f af 9'ª\uf kN6fP/ jf df6f] vg]/ df6f]df kfOg] hgfj/sf] cjnf]sg u/L sfkLdf 

l6kf]6 ug{ nufpg]
-p_ cjnf]sgaf6 k|fKt glthfsf cfwf/df tn lbOPsf] h:t} u/L tflnsfdf eg{ nufpg]M

cjnf]sg ul/Psf j:t'sf] gfd cjnf]sgaf6 b]lvg] efu cGo ljz]iftfx¿

!= lxla:s; km"nsf] af]6

@= ;okqL km"nsf] af]6

#= dfx'/L
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 7

$= k'tnL

%= u8\of}nf

^= nfn'kft]

&= cf?

*= lkkn

(= em'l;n ls/f

!)=

cjnf]sg kl5 x/]s ;d"xsf ljBfyL{nfO{ cfcfkm"n] kfPsf] hfgsf/L, /dfOnf / g/dfOnf cg'ejx¿ 
kfn}kfnf] ;'gfpg nufpg'xf];\ / k|fKt hfgsf/Lsf cfwf/df 5nkmn u/L tflnsf k"/f ug{  
nufpg'xf];\ .

tflnsfsf cfwf/df x/]s ;d"xnfO{ cfcfkm\gf] lgisif{{ k|:t't ug{ nufpg'xf];\ . kf7\ok':ts  
-k]h # / $_ df lbOPsf] ddtfn] em'l;n ls/fnfO{ kf/bz{s ef8f]df y'g]/ s]xL lbg;Dd /fVbf 
ePsf] kl/jt{g;DaGwL syf 5nkmn u/fpg'xf];\ . o;sf cfwf/df em'l;n ls/faf6 k'tnL aGg] 
r/0fsf] lrqsf8{ tof/ u/L Nofpg nufpg'xf];\ / uf]hL tflnsfdf k|:t't ug{ nufpg'xf];\ . cGtdf 
cjnf]sg sfo{sf] JofVof;lxt o;sf] kl/efiff  lgisif{sf ¿kdf atfOlbg'xf];\ .

s'g} j:t', 36gf, kl/j]z tyf k|lj|mofnfO{ Wofgk"j{s 1fg]lGb|ox¿ (Sense 
organs) sf] dbtn] cg'ej u/L l;sfO ug]{ k|lj|mofnfO{ cjnf]sg (observation) 
elgG5 . 1fg]lGb|oaf6 /fd|/L cjnf]sg x'g g;s]sf] cj:yfdf xft] n]G; (hand 
lens) tyf ;"Idbz{s oGq (microscope) sf] dbt klg lng] ul/G5 . 

lj|mofsnfk $ M cjnf]sg sfo{ (Observation) 
kf7\ok':ts -k]h $ / %_ df lbOPsf] lj|mofsnfk 1.1cGtu{t kmGhfOsf] cjnf]sg;DaGwL k|ltj]bg 
tof/ ug]{ tl/sf 5nkmn ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *8

pSt gd'gf k|ltj]bg Wofgk"j{s cWoog ug{ nufpg'xf];\ . x/]s ;d"xnfO{ lj|mofsnfk # df tof/ 
ul/Psf] tflnsfcg';f/ s'g} Pp6f ljifodf cjnf]sg k|ltj]bg tof/ ug{] cEof; u/fpg'xf];\ .   

lj|mofsnfk % M ;"Id hLjsf] cjnf]sg (Observation of microscopic organisms): 
 • kf7\ok':ts -k]h $ / %_ df lbOPsf] lj|mofsnfk 1.1cGtu{t kmGhfOsf] cjnf]sg;DaGwL 

k|ltj]bg h:t} x/]s ;d"xnfO{ lj|mofsnfk # df tof/ ul/Psf] cjnf]sg sfo{kl5 tof/ ul/Psf] 
tflnsfsf cfwf/df o;df plNnlvt s'g} Pp6f ljifodf 
cjnf]sg k|ltj]bg tof/ ug{] cEof; u/fpg'xf];\ .

 • ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ . sDkfpG8 
dfOj|mf]:sf]ksf] k|bz{g ug'{xf];\ / o;sf ljleGg efu 
lrgfpFb} k|To]s efusf] sfd af/] 5nkmn ug'{xf];\ .

 • dfOj|mf];sf]kdf cldaf, Kof/fd]l;od / o'lUngf h:tf 
Pssf]ifLo hLjsf] :yfoL :nfO8 cjnf]sg u/fpg'xf];\ . 
cjnf]sgaf6 k|fKt hfgsf/Lsf cfwf/df ;fOG; k|flS6sn 
gf]6 skLdf lrq sf]g{ / cjnf]sg k|ltj]bg tof/ ug{ nufpg'xf];\ .

 • ljBfyL{n] tof/ u/]sf] cjnf]sg k|ltj]bg lzIfsn] hfFr u/L cfjZos k[i7kf]if0f lbg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 9

cjnf]sg sfo{sf] k|ltj]bg tof/ ug{ o;sf] zLif{s n]Vg'k5{ . To;kl5 bf];|f], t];|f] / rf}yf] 
r/0fdf j|mdzM p2]Zo, cfjZos ;fdu|L / cjnf]sg ljlw n]lvG5 . kfFrf}F r/0fdf cjnf]sg 
glthf n]lvG5 eg] 5}7f}F tyf clGtd r/0fdf cjnf]sg sfo{sf] j|mddf ckgfpg'kg]{ cfjZos 
;fjwfgLx¿ pNn]v ul/G5 .

-3_ d"Nofª\sg (Evaluation)
ljBfyL{n] u/]sf lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ 
ljBfyL{n] u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] 
klxrfg u/L cfjZos k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\, h;df lg/Gt/ d"Nofª\sg ljlw (CAS) 
pkof]u ug'{xf];\ . kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . 
ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg 
;f]Wg'xf];\ . 

5f]6f] pQ/ cfpg] k|Zg M

-c_ cjnf]sg sfo{ eg]sf] s] xf] < of] s;/L ul/G5 <
-cf_ lj1fgsf cWoogdf cjnf]sg sfo{ lsg cfjZos 5 < 
-O_ cjnf]sg sfo{sf] k|ltj]bgdf s] s] r/0f pNn]v ul/G5 <
-O{_ lj1fg k|of]uzfnfdf s'g s'g ljifoj:t'sf] cjnf]sg ug{ ;lsG5 <
-p_ k|of]uzfnf aflx/ cjnf]sg dfkm{t s:tf s:tf ljifoj:t'sf] cWoog ug{ ;lsG5 <

pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf];\ M

-s_ 1fg]lGb|osf] k|of]u u/L s'g} j:t', 36gf jf k|lj|mofsf] cg'ej ug'{nfO{ s] elgG5 <

(c) k|of]u  (cf) cg';Gwfg (O) k/LIf0f (O{) cjnf]sg

-v_ cjnf]sg sfo{ sxfF sxfF ug{ ;lsG5 <

-c_ sIffsf]7fdf dfq  -cf_ k|of]uzfnf leq / aflx/ ;a}lt/ 
-O_ k|of]uzfnf leq dfq  -O{_ 3/ tyf ljBfno jl/kl/ dfq 

-u_ cjnf]sg sfo{sf r/0fdWo] ;a}eGbf dxŒjk"0f{ r/0f s'g xf] <

(c) p2]Zo (cf) ljlw (O) ;fdu|L (O{) ;fjwfgL

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
/fHdf l;dLsf s]xL lapx¿ Ps/ft kfgLdf /fVg'xf];\ . leh]/ 9fl8Psf lapnfO{ leh]sf] l6:o' k]k/ 
jf lr;f] sk8fdf df lkmFhfP/ rf/ kfFr lbg /fd|/L 5f]k]/ pdfg'{xf];\ . pdfl/Psf lapx¿df x/]s 
lbg s:tf] kl/jt{g kfOof] cjnf]sg u/L lrq sf]g'{xf];\ / kl/jt{gsf af/df] l6kf]6 ug'{xf];\ . pSt 
pdfl/Psf lapnfO{ df6f] ;lxtsf] udnfdf 5f]kL klxnf] xKtf / bf];|f] xKtfdf s:tf] s:tf] kl/jt{g 
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b]lvof] cjnf]sg u/L lrq sf]g'{xf];\ / kl/jt{gaf/] l6kf]6  u/L lrq;lxtsf] cjnf]sg k|ltj]bg 
tof/ ug{'xf];\ . 

rf}yf] / kfFrf}F lbg (Forh and fifth days)

lj1fgsf k|of]ufTds sfo{ (Experimental work in science): j}1flgs k/LIf0f (Scientific 
test)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
 • lj1fgsf k|of]ufTds sfo{cGtu{t j}1flgs k/LIf0f sfo{sf] kl/ro lbg 
 • j}1flgs k/LIf0f sfo{sf] k|ltj]bg tof/ ug{ 

-v_ z}Ifl0fs ;fdu|L (Instructional materials)
sfutL, 6'yk]:6, ;fa'g, vfg]g'g, /ftf] / lgnf] ln6d; k]k/, sf6\g] rSs', k|ltj]bgsf] gd'gf rf6{

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk ! M dl:tis dGyg tyf ljifo k|j]z 

ljBfyL{nfO{ j}1flgs k/LIf0f sfo{;DaGwL tn lbOPh:t} k|Zg ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] 
;'?jft ug'{xf];\ . 

-c_ lj1fg k|of]uzfnfdf lsg hfg'k5{ <
-cf_ j}1flgs k/LIf0f lsg ug'{k5{ < s] cjnf]sgaf6 dfq j}1flgs hfgsf/L kfpg ;lsPnf <
-O_ j}1flgs l;sfO ug{ s] s] r/0f ckgfpg'k5{ <
-O{_ sfutLsf] /;df s:tf] k|s[ltsf] /;fog kfOG5 < o;nfO{ s;/L yfxf kfpg ;lsG5 <

lj1fg k|of]uzfnfdf ul/g] j}1flgs k/LIf0fsf lj|mofsnfkaf6 j}1flgs hfgsf/L kfpg ;lsG5 . 

lj|mofsnfk @ lj1fgsf k|of]ufTds sfo{

j}1flgs k/LIf0f (Scientific test)

lj1fg k|of]uzfnfdf ul/g] ljleGg 
k|of]ufTds lj|mofsnfkx¿ dWo] j}1flgs 
k/LIf0fsf af/]df lgDgfg';f/ k|Zgf]Q/ 
tyf 5nkmn ug'{xf];\ .

-c_ j}1flgs k/LIf0f sfo{ eg]sf] s] xf] < of] lsg ul/G5 <

-cf_ j}1flgs k/LIf0f sfo{cGtu{t s] s] lj|mofsnfkx¿ k5{g\ < 
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-O{_ j}1flgs k/LIf0f sfo{ sxfF ul/G5 < 

-O_ s] ;a} vfn] j}1flgs k/LIf0f sfo{x¿ lj1fg k|of]uzfnfdf dfq ul/G5 t <

-p_ j}1flgs k/LIf0fsf] s] dxŒj 5 <

-p_ j}1flgs k/LIf0fsf j|mddf s] s] s'/fdf Wofg lbg'k5{ <

pSt 5nkmnaf6 k|fKt ljBfyL{sf pQ/nfO{ yk :ki6 kfl/lbg'xf];\ / cfjZos d'Vo a'Fbf l6kf]6 ug{ 
nufpg'xf];\ . lj|mofsnfk kZrft o;;DaGwL lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ . 

lj1fgsf ljifoj:t', k|lj|mof jf 36gfsf af/]df cg'dfg ug]{ / cg'dfg l7s 5 ls 5}g kQf 
nufpg lglZrt j}1flgs k|lj|mof ckgfO{ k|of]uzfnf leq jf aflx/ k|of]u tyf k/LIf0f u/L ;xL 
tYo kQf nufpg] k|lj|mof g} j}1flgs k/LIf0f xf] .

lj|mofsnfk # M lj1fg k|uf]uzfnfdf j}1flgs k/LIf0fsf lj|mofsnfk (Scientific test 
activities in science lab):   ;"rs kbfy{ ln6d; k]k/sf] k|of]u u/L cDn, Iff/ / nj0fsf] 
k/LIf0f ug]{

pko'St ;ª\Vofdf ljBfyL{sf] ;d"x lgdf{0f u/L sfutL, ;fa'g, t'yk]:6, vfg]g'g, uf]ne]F8f, r/Lcldnf] 
emf/ cflb hDdf ug{ nufpg'xf];\ . k|of]ufTds lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf 
nuL lgDgfg';f/ lj|mofsnfk u/fpg'xf];\ 

-c_ x/]s ;d"xn] ;ª\sng u/]sf ;fdu|Lx¿, /ftf] / lgnf] ln6d; k]k/, o'lge;{n OlG8s]6/ 
6]a'ndf /fVg]

-cf_ x/]s ;d"xnfO{ Ps Ps ;]6 6]:66\o'a, xf]N8/ tyf las/ lng nufpg] 
-O_ 6]:66\o'a tyf las/df sfutL, ;fa'g, t'yk]:6, vfg]g'g, uf]ne]F8f / r/Lcldnf] emf/sf] 

/; tof/ u/L cnu cnu 6]:66\o'adf /fvL k|To]sdf ;ª\s]t lbg nufpg]  
-O{_ k|To]s 6]:66\o'adf ePsf] t/ndf /ftf] / lgnf] ln6d; k]k/ 8'afpg nufpg], s] kl/jt{g 

b]lvof] cjnf]sg u/L sfkLdf l6kf]6 ug]{
-p_ z'4 kfgLdf oL b'j} ln6d; k]k/ 8'afpg nufpg] / s:tf] kl/jt{g b]lvof] l6kf]6 ug{ 

nufpg]
-pm_ cGtdf k|of]u tyf cjnf]sgaf6 k|fKt glthfsf cfwf/df tn lbOPsf] tflnsfdf eg{ 

nufpg]

cjnf]sg ul/Psf] 
t/n

/ftf] ln6d;df b]lvPsf] 
kl/jt{g

lgnf] ln6d;df b]lvPsf] 
kl/jt{g

lgisif{

!= sfutLsf] /;

@= ;fa'gsf] /;
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#= 6'yk]:6sf] emf]n

$= uf]ne]F8fsf] /;

%= vfg]g'gsf] 3f]n

^= r/Lcldnf]sf] /;

&= z'4 kfgL

cjnf]sgkl5 x/]s ;d"xsf ljBfyL{nfO{ cfcfkm"n] kfPsf] hfgsf/L / cg'ejx¿ kfn}kfnf] ;'gfpg 
nufpg'xf];\ / k|fKt hfgsf/Lsf cfwf/df 5nkmn u/L tflnsf k"/f ug{ nufpg'xf];\ . tflnsfsf 
cfwf/df x/]s ;d"xnfO{ cfcfkm\gf] lgisif{{ k|:t't ug{ nufpg'xf];\ . 

dflysf] k|of]ufTds lj|mofsnfksf] lgisif{cg';f/ sfutL, uf]ne]F8f / r/L cldnf]sf] /;df lgnf] 
ln6d; /ftf] /ªdf kl/0ft ePsf] b]vfp5 t/ oL /;sf gd'gfdf /ftf] ln6d;df s'g} kl/jt{g 
b]lvPg h;sf] sf/0f oL /;df cDn jf Pl;8 (acid) /x]sf] x'G5 . o;}u/L ;fa'gsf] emf]n / 
6'yk]:6sf] 3f]nn] /ftf] ln6d; k]k/nfO{ lgnf] /ªdf kl/0ft ePsf] b]vfPsf] sf/0f logdf Iff/ 
(base) /x]sf] x'G5 . t/ g'gkfgLsf] 3f]n / z'4 kfgLdf eg] ln6d; k]k/df s'g} kl/jt{ gb]lvPsf] 
sf/0f oL kbfy{ ;"rs;Fu lglij|mo jf Go'6«n /xG5g\ . 

lj|mofsnfk $ M j}1flgs k/LIf0f sfo{sf] k|ltj]bg tof/ ug]{  
dflysf] lj|mofsnfk 3 sf cfwf/df tof/ ul/Psf] cDn, Iff/ / nj0fsf] OlG8s]6/ -/ftf] / lgnf] 
ln6d; k]k/_ dfkm{t ul/Psf] j}1flgs k/LIf0fsf] k|ltj]bgsf] gd'gf kf7\ok':ts -k]h *_ df lbOPsf] 
5 . of] k|ltj]bg tof/ ug]{ tl/sf tyf o;sf r/0fsf af/]df % jf !) ldg]6 ;do lgwf{/0f u/L 
ljBfyL{nfO{ ;d"xut cWoog ug{ nufpg'xf];\ . k|ltj]bg n]vgsf j|mddf ckgfpg'kg]{ d'Vo d'Vo 
r/0f l6kf]6 ug{ nufpg'xf];\ . cWoog sfo{ kZrft k|ltj]bgdf /fVg'kg]{ d'Vo d'Vo r/0fsf af/]df 
5nkmn u/fO{ :ki6 kfg'{xf];\ .पाठ्य
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j}1flgs k/LIf0f sfo{sf] k|ltj]bgsf] gd'gfM
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k|ltj]bgsf] gd'gf cWoogkZrft\ k|To]s ;d"xnfO{ :ki6 gePsf r/0f ;f]Wg'xf];\ / 5nkmndfkm{t 
yk :ki6 kfg{ ;xhLs/0f ug'{xf];\ .  

lj|mofsnfk % M cjnf]sg sfo{;DaGwL k|ltj]bg n]vgsf r/0f 

kf7\ok':ts -k]h *_ sf] lj|mofsnfk 1.3 df lbOPsf] tyf dflysf lj|mofsnfk # sf] cDn, Iff/ / 
nj0fsf] k/LIf0f;DaGwL k|ltj]bg tof/ ug]{ r/0f af/] ljBfyL{df wf/0ff :ki6 eP gePsf] hfFr ug{ 
lgDg k|Zgdf cfwfl/t 5nkmn ug'{xf];\ . ljBfyL{n] tof/ kf/]sf] k|ltj]bgsf] k/LIf0f u/L cfjZos 
;xhLs/0f ug'{xf];\ .  

-s_ j}1flgs k/LIf0f;DaGwL k|ltj]bgsf] klxnf] / bf];|f] r/0f s] s] x'g\ <
-v_ k|ltj]bgsf] t];|f] r/0fdf s] pNn]v ug'{k5{ <
-u_ k|ltj]bsf] rf}yf] r/0fdf s] k5{ < of] r/0f lsg dxŒjk"0f{ ePsf] xf] <
-3_ dflysf] lj|mofsnfkdf sfutLsf] /;df /ftf] / lgnf] ln6d; k]k/ 8'afpFbf s:tf] glthf 

b]lvof] < of] k/LIf0faf6 s] kQf nfUof] <
-ª_ dflysf] lj|mofsnfkdf ;fa'gsf] emf]ndf /ftf] / lgnf] ln6d; k]k/ 8'afpFbf s:tf] glthf 

b]lvof] < of] k/LIf0faf6 s] kQf nfu]sf] 5 <
-r_ j}1flgs k/LIf0f k|ltj]bgsf] clGtd r/0f s] xf] < o;df s] pNn]v ul/G5 <

j}1flgs k/LIf0fsf] k|ltj]bg tof/ ubf{ d'VotM ^ cf]6f r/0f pNn]v ug'{k5{ h;cGtu{t j|mdzM 
j}1flgs k/LIf0fsf] zLif{s, p2]Zo, cfjZos ;fdu|L, ljlw, cjnf]sg tyf lgisif{ k5{g\ . 

lj|mofsnfk ^ M cDn / Iff/sf /f;folgs k|ltlj|mofaf6 nj0f tyf kfgL tof/ ug]{ j}1flgs 
k/LIf0f sfo{  

ljBfyL{nfO{ lj1fg k|of]uzfnfdf nuL kf7\ok':ts -k]h *_ df lbOPsf] lj|mofsnfk 1.4cGtu{tsf] 
j}1flgs k/LIf0f sfo{ u/fpg'xf];\ . lj|mofsnfkaf6 k|fKt glthfsf cfwf/df o;sf] k|ltj]bg tof/ 
ug{ nufpg'xf];\

-3_ d"Nofª\sg (Evaluation)
lj1fgsf k|of]ufTds, kl/of]hgf sfo{x¿df ljBfyL{n] u/]sf sfo{x¿sf] cfwf/df d"Nofª\sg u/L 
cfGtl/s d"Nofª\sgsf] dfkb08df plNnlvt cfwf/ / ?la|S;sf] cfwf/df pknlAwsf] clen]vLs/0f 
ug'{xf];\ . ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut 
k|Zg ;f]Wg'xf];\ .

-c_ j}1flgs k/LIf0f eg]sf] s] xf] < of] lsg ul/G5 <
-cf_ j}1flgs kl/If0f sxfF sxfF ug{ ;lsG5 <
-O_ xfd|f] cg'dfg ;xL 5 ls 5}g eg]/ :ki6 x'g s] ug'{k5{ <
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-O{_ lj1fg k|of]uzfnfdf j}1flgs k/LIf0f ug{ s] s] s'/f cfjZos k5{g\ <
-p_ s] xfdL la/fdL kbf{ ul/g] /ut tyf lk;fa;DaGwL hfFr klg j}1flgs k/LIf0f x'g\ t, 

s;/L <
-pm_ j}1flgs k/LIf0fsf r/0f s] s] 5g\ <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
Dfflysf lj|mofsnfk ug]{ j|mddf tof/ ul/Psf] ljBfyL{sf] ;d"xnfO{ lj1fg k|of]uzfnfdf j}1flgs 
k/LIf0f sfo{ ug]{ j|mddf s] s] s'/fdf Wofg lbg'kg]{ /x]5 Ps cfk;df 5nkmn ug{ nufpg'xf];\ . 
x/]s ;d"xnfO{ k|of]uzfnfdf j}1flgs k/LIf0f sfo{ ug]{ j|mddf s] s] s'/fdf Wofg lbg'kg]{ /x]5 rf6{ 
k]k/df a'Fbf n]vL sIffdf k|:t't ug{ nufpg'xf];\ .

5}7f}F / ;ftf}F lbg (Sixth and seventh days)

lj1fgsf k|of]ufTds sfo{ (Experimental work in science): cg';Gwfg sfo{ (Research 
work)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
 • lglZrt ljlw k|of]u u/L k|of]uzfnf leq jf aflx/ ;/n cg';Gwfg sfo{ ug{ 
 • ;/n cg';Gwfg sfo{sf] k|ltj]bg tof/ ug{

-v_ z}Ifl0fs ;fdu|L (Instructional materials)
;/n cg';Gwfg sfo{sf] k|ltj]bgsf] gd'gf rf6{, sfFrsf tLg rf/cf]6f hf/x¿, /f;folgs dn -s]xL 
o'l/of_, leg]u/, kf]v/Lsf] kfgL, b'O{cf]6f ydf]{ld6/x¿, ;]tf] / sfnf] rf6{ k]k/ jf sf8{jf]8{x¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z 

ljBfyL{nfO{ j}1flgs cg';Gwfg sfo{;DaGwL tn lbOP h:t} k|Zg ;f]w]/ dl:tis dGygsf ;fy 
kf7sf] ;'?cft ug'{xf];\ . 

 • cfh lsg udL{÷hf8f] ePsf] xf]nf <  
 • xfdLnfO{ hf8f] jf udL{ ePsf] s;/L yfxf ePsf] xf]nf <
 • udL{sf] ;dodf sfnf]eGbf ;]tf] sk8f lsg nufOPsf] xf]nf < 
 • hf8f] ;dodf ;]tf]eGbf sfnf] / uf9f /ªsf] sk8f lsg nufOPsf] xf]nf <
 • j}1flgs l;sfOdf cg';Gwfg sfo{ lsg ug'{k5{ <
 • cg';Gwfg sfo{sf r/0f s] s] x'g\ <

h'g;'s} cg';Gwfg sfo{sf] ;'¿cft lh1f;f jf k|Zgaf6 x'G5 . s'g} k|Zg jf lh1f;fsf] pQ/ 
vf]Hg ul/g] cWoog g} cg';Gwfg sfo{ xf] . 
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lj|mofsnfk @ M lj1fgdf cg';Gwfg sfo{ (Research work in science): 
lj1fg ljifocGtu{t ljleGg k|of]ufTds lj|mofsnfkx¿ dWo] j}1flgs k/LIf0fsf af/]df lgDgfg';f/ 
k|Zgf]Q/ tyf 5nkmn ug'{xf];\ .

-c_ ;Fu}sf] lrqdf s] ul//x]sf] b]vfOPsf] 5 <
-cf_ cg';Gwfg sfo{cGt{ut s] s] lj|mofsnfkx¿ 

k5{g\ <
-O_ cg';Gwfg sfo{ eg]sf] s] xf] < of] lsg 

ul/G5 <
-O{_ cg';Gwfg sfo{sf] ;'¿cft s] af6 x'G5 < 
-p_ s] cg';Gwfg sfo{df ;Fw} ;kmn x'g ;lsG5 t < Ps kN6sf] cg';Gwfg c;kmn ePdf 

s] ug'{k5{ <
-pm_ ;/n cg';Gwfg sfo{ ubf{ s'g s'g r/0f ckgfpg'k5{ <
-C_ s] ;a}vfn] j}1flgs k/LIf0fdf cg';Gwfg h?/L xf]nf <

pSt 5nkmnaf6 ljBfyL{sf] k|ltlj|mofnfO{ yk :ki6 kfl/lbg'xf];\ . j}1flgs l;sfOsf nflu cg';Gwfgsf] 
dxŒj 5nkmn ub}{ cfjZos d'Vo a'Fbf l6kf]6 ug{ nufpg'xf];\ / o;;DaGwL lgDgfg';f/sf] lgisif{ 
atfOlbg'xf];\ .

lj1fgsf ljifoj:t', k|lj|mof jf 36gfsf af/]df k|Zg ug'{ (questioning) jf lh1f;f (curiosity) 
hufpg' cg';Gwfgsf] ;'¿cft ug'{ xf] . ljleGg k|Zg tyf lh1f;fsf] pQ/ vf]Hg ul/g] uxg 
cWoog g} cg';Gwfg xf] . lj1fg;Fu ;DalGwt cfljisf/x¿ cg';Gwfgs} pknlAw x'g\ . cg';Gwfg 
k|lj|mof nfdf] x'g;S5 / PskN6 c;kmn ePdf k|lj|mofdf ;'wf/ ub} k'gM k|of; ug'{k5{ .

lj|mofsnfk # M cg';Gwfg;DaGwL ;+jfb (Dialogue related to research process):
b'O{hgf ljBfyL{nfO{ cuf8L af]nfpg'xf];\ / Ps hgfnfO{ piff / csf]{nfO{ ;+k[tsf] e"ldsfdf af]Ng] 
lhDd]jf/L tf]Sg'xf];\ . kf7\ok':ts -k]h !)_ df lbOPsf] piff / ;+k[tlar ePsf] ;+jfb plrt 
xfpefp -clego_ ;lxt af]Ng nufpg'xf];\ . of] ;+jfbsf cfwf/df lgDgfg';f/ k|Zgdf cfwfl/t 
5nkmn u/fpg'xf];\ M 

-c_ v]taf/Ldf dn lsg /fVg' k/]sf] xf]nf <
-cf_ v]tafl/df dn xfn] h:t} hª\undf kfOg] ?vla?jfnfO{ rflxF dn lsg gxflnPsf] xf]nf <
-O_ s] v]taf/Ldf xflnPsf] ;a} dn la?jfn] lng ;S5 t < la?jfn] glnPsf] afFsL dn 

sxfF hfG5 <
-O{_ v]taf/Ldf xflnPsf] dn jif{fbsf] kfgLn] aufP/ gbL, tfn tyf kf]v/Ldf ldl;Fbf 

df5fnufotsf hnLo hgfj/x¿df s] c;/ k5{ <
-p_ pSt b'O{ hgflarsf] ;+jfbsf] lgisif{ s] xf] < 
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pSt ;+jfbsf cfwf/df v]taf/Ldf xflnPsf] dn jif{fbsf] kfgLn] aufP/ gbL, tfn tyf kf]v/L cflb 
kfgLsf ;|f]tdf ldl;Fbf kfgLdf pd|g] cNuL (algae) cyf{t n]psf] dfqfdf j[l4 x'G5 h;n] kfgLdf 
3'n]/ /x]sf] clS;hg ;f];]/ lnG5 / kfgLdf clS;hgsf] cefj x'G5 . oxL sf/0f df5fnufotsf 
hnLo hgfj/x¿df  clS;hgsf] sdL x'g] ePsf sf/0f d[To';d]t x'g ;S5 . of] tYosf] jf:tljstf 
kQf nufpg cg';Gwfg sfo{ ug'{k5{ eGg] pSt ;+jfbsf] lgrf]8 /x]sf] 5 .

lj|mofsnfk $ M j}1flgs cg';Gwfg k|lj|mofsf r/0f (Steps of scientific research 
process):
cg';Gwfg k|Zg (Research question) M n]p -cNuL_ sf] j[l4df s'g s'g tŒjn] c;/ u5{ <

p2]Zo (Objective)M n]psf] j[l4sf nflu /f;folgs dn / cDn -Pl;8_sf] e"ldsf kQf nufpg'     

ljlw (Methodology) M

-s_ pko'St ;ª\Vofdf ljBfyL{sf] ;d"x agfO{ x/]s ;d"xnfO{ tLg tLgcf]6f sfFrsf l;;L jf 
hf/ lng nufpg]

-v_ glhs}sf] n]p ePsf] kf]v/Laf6 k|To]s hf/df cfwfhlt kfgL eg{ nufpg]
-u_ klxnf] hf/df n]p ePsf] kf]v/Lsf] kfgL, bf];|f] kfgLsf] hf/df yf]/} /f;folgs dn / 

t];|f]df yf]/} leg]u/ /fvL l:6s/ 6fF;]/ n]an ug]{
-3_ hf/x¿nfO{ xnrn gx'g] ;'/lIft :yfgdf /fVg] 
-ª_ x/]s kfFr lbgsf] cGt/fndf hf/df b]lvPsf] kl/jt{g cjnf]sg u/L k|fKt glthfnfO{ 

lbOPsf] tflnsfdf eg{ nufpg]

cjnf]sg (Observation)

ldlt jf ;dofjlw Kflxnf] hf/df n]psf] j[l4 bf];|f] hf/df n]psf] j[l4 t];|f] hf/df n]psf] j[l4

;'?sf] cj:yf n]psf] ;fdfGo j[l4 n]psf] ;fdfGo j[l4 n]psf] ;fdfGo j[l4

klxnf] kfFrlbgkl5

bf];|f] kfFrlbgkl5

dflysf] k|of]ufTds lj|mofsnfksf cfwf/df n]psf] j[l4df /f;folgs dnsf] k|efj ;sf/fTds 
x'G5 eg] cDnsf] k|efj gsf/fTds x'G5 cyf{t n]psf] j[l4df /f;folgs dnn] dbt u5{ .

lj|mofsnfk % M cg';Gwfg sfo{sf] k|ltj]bg tof/ ug]{ (Report writing of research work): 
dflysf] lj|mofsnfk 4 sf cfwf/df kfgLdf n]psf] j[l4;DaGwL ul/Psf] cg';Gwfg sfo{sf] k|ltj]bgsf] 
gd'gf kf7\ok':ts -k]h *_ df lbOPsf] 5 . of] k|ltj]bg tof/ ug]{ tl/sf tyf o;sf r/0fsf af/]df 
% jf !) ldg]6 ;do lgwf{/0f u/L ljBfyL{nfO{ ;d"xut cWoog ug{ nufpg'xf];\ . k|ltj]bg n]vgsf 
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j|mddf ckgfpg'kg]{ d'Vo d'Vo r/0f l6kf]6 ug{ nufpg'xf];\ . cWoog sfo{kZrft\ k|ltj]bgdf 
/fVg'kg]{ d'Vo d'Vo r/0fsf af/]df lgDgfg';f/sf k|Zgdf cfwfl/t 5nkmn u/fO{ yk :ki6 kfg'{xf];\ M

-c_ n]psf] j[l4df s'g tŒjn] c;/ kf/]sf] b]lvof] <
-cf_ o; cg';Gwfg sf] p2]Zo s] xf] <
-O_ x/]s kfFr lbgkl5sf] cjnf]sgsf cfwf/df n]psf] j[l4df s] leGgtf kfOof] <
-O{_ /f;folgs dn /fv]sf] / g/fv]sf] hf/df n]psf] j[l4df s] km/s kfOof] <
-p_ leg]u/ /fv]sf] / g/fv]sf] hf/sf] n]psf] j[l4df s] leGgtf kfOof] <
-pm_ of] cg';Gwfgsf] lgisif{ s] xf] <
-C_ cg';Gwfg sfo{sf] k|ltj]bgsf r/0f s] s] 5g\ <

lj|mofsnfk ^ M cg';Gwfg sfo{sf] k|ltj]bg tof/ ug]{ (Report writing of scientific test 
activities)
dflysf] lj|mofsnfk 4 sf cfwf/df tof/ ul/Psf] cDn, Iff/ / nj0fsf] OG8Ls]6/ -/ftf] / lgnf] 
ln6d; k]k/_ dfkm{t ul/Psf] j}1flgs k/LIf0fsf] k|ltj]bgsf] gd'gf kf7\ok':ts -k]h *_ df lbOPsf] 
gd'gf k|:t't ul/Psf] 5 . of] k|ltj]bg gd'gfsf cfwf/df k|ltj]bg n]vgsf r/0fsf af/]df 5nkmn 
ug'{xf];\ . o:t} tl/sf ckgfO{ cGo cg';Gwfg sfo{sf] klg k|ltj]bg tof/ ug{ cEof; u/fpg 
;lsG5 .
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cg';Gwfg sfo{sf] k|ltj]bgsf] gd'gfM

cg';Gwfg zLif{s M n]psf] j[l4df /f;folgs dn / cDnsf] k|of]u

p2]Zo M n]psf] j[l4sf nflu /f;folgs dn / cDnsf] e"ldsf kQf nufpg'

cfjZos ;fdu|L M n]p ePsf] kf]v/Lsf] kfgL, tLgcf]6f sfFrsf l;;L, /f;folgs dn / leg]u/

ljlw M 

-s_ glhs}sf] kf]v/Laf6 n]p ePsf] kfgL NofOof] .

-v_ tLgcf]6f l;;Ldf n]p ePsf] kfgL cfwfhlt x'g] u/L a/fa/ dfqfdf vGofOof] .

-u_ klxnf] l;;Ldf n]p ePsf] kfgLdfq /flvof] / l:6s/ 6fF;L gfdfs/0f ul/of] .

-3_ bf];|f] l;;Lsf] n]p ePsf] kfgLdf yf]/} /f;folgs dn /fvL l:6s/ 6fF;]/ gfdfs/0f ul/of] .

-ª_ t];|f] l;;Lsf] n]p ePsf] kfgLdf yf]/} leg]u/ /fvL l:6s/ 6fF;]/ gfdfs/0f ul/of]

-r_ tLg}cf]6f l;;LnfO{ xnrn gx'g] u/L pHofnf] / ;'/lIft :yfgdf /flvof] .

cjnf]sg M

x/]s kfFr lbgsf] cGt/fndf cfPsf] kl/jt{g cjnf]sg u/L lgDgfg';f/sf] glthf tflnsfdf 
el/of] M

j|m=;+= ldlt klxnf] l;;Ldf 
n]psf] j[l4

bf];|f] l;;Ldf 
n]psf] j[l4

Tf];|f] l;;Ldf 
n]psf] j[l4

!= ;'?sf] cj:yf

@= Kflxnf] kfFr lbgkl5

#= !) lbgkl5

$= !% lbgkl5

%= @) lbgkl5

lgisif{ M

/f;folgs dnsf] k|of]un] n]psf] j[l4df ;sf/fTds e"ldsf v]N5 eg] cDnsf] k|of]un] gsf/fTds 
e"ldsf v]N5 .

ljBfyL{n] tof/ u/]sf] k|ltj]bgsf r/0f ;f]Wg'xf];\ / k|ltj]bg tof/ ug]{ j|mddf ePsf c:ki6tf 
;f]Wg'xf];\ . oxL gd'gfnfO{ cfwf/ dfgL cg';Gwfg sfo{sf] k|ltj]bg tof/ ug]{ tl/sfsf af/]df 
5nkmn u/L yk ;xhLs/0f ug'{xf];\ .
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-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . k|ultsf] dfkg ug{ lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ M 

-c_ cg';Gwfg sfo{ eg]sf] s] xf] < of] lsg ul/G5 <
-cf_ cg';Gwfg sfo{ sxfF sxfF ug{ ;lsG5 <  
-O_ xfd|f] cg'dfg ;xL 5 ls 5}g eg]/ :ki6 x'g s] ug'{k5{ <
-O{_ cg';Gwfg sfo{sf r/0f s] s] x'g\ <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
-s_ cfcfkm\gf] ufpF6f]nsf] k|b"if0f -xfjf, kfgL, hldg, Wjlg_ vf]h u/L tL ;d:ofsf] lbuf] ;dfwfgsf 

nflu ug'{kg]{ sfo{j|md tyf k|of; ;d]6L k|ltj]bg tof/ ug'{xf];\ / sIffdf k|:t't ug{'xf];\ .

-v_ sfnf] / ;]tf] sfuhsf] a6\6fsf] lardf Kjfn agfO{ Ps Pscf]6f ydf]{ld6/ /fVg'xf];\ . o;/L 
tof/ ul/Psf] ;]6nfO{ 3fdnfUg] 7fpFdf /fvL x/]s %, % ldg]6sf] km/sdf tfkj|mddf ePsf] 
kl/jt{g l6kf]6 ug'{xf];\ / k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ .

cf7f}F / gjf}F lbg (Eighth and nineth days)

;j]{If0f sfo{ (Survey work)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
•	 lglZrt ljlw k|of]u u/L ;j]{If0f sfo{ ug{ 
•	 ;/n ;j]{If0f sfo{sf] k|ltj]bg tof/ ug{

-v_ z}Ifl0fs ;fdu|L (Instructional materials)
;/n ;j]{If0f sfo{sf], Sofd]/f ;lxtsf] df]afOn, ;]tf] / sfnf] rf6{ k]k/ jf sf8{af]8{x¿, km/s km/s 
sn/sf dfs{/ tyf ;fOgk]gx¿ 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z

ljBfyL{nfO{ j}1flgs cg';Gwfg sfo{;DaGwL tn lbOPh:t} k|Zg ;f]w]/ dl:tis dGygsf ;fy 
kf7sf] ;'?jft ug'{xf];\ . 

-s_ kfgL / hldgdf s] s] af]6la?jfx¿ kfOG5g\ < ltgdf s] s] leGgtf b]lvG5 <

-v_ tkfO{F{FFsf] 6f]n tyf ;d'bfo ;/;kmfOsf] sdLsf sf/0f b'u{lGwt 5 eg] o;sf] ;dfwfg s;/L 
ug{ ;lsPnf<
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-u_ tkfO{F{FFsf] ufpF3/df lkpg]kfgLsf] ;d:of ePsf] tYo s;/L yfxf kfpg ;lsG5 <

-3_ xfd|f] 3/3/af6 lg:sg] 7f]; kmf]xf]/d}nfsf] Joj:yfkg s;/L ug{ ;lsG5 <

h'g;'s} ljifoj:t' jf ;d:of;Fu kl/lrt x'g;DalGwt If]qdf uO{ ;j]{If0f sfo{ ug'{k5{ . 

lj|mofsnfk @ M lj1fg tyf jftfj/0fdf ;j]{If0f sfo{ (Survey work in science and 
environment)
lj1fg tyf jftfj/0f ljifocGtu{t ljleGg ljifoj:t' tyf 
;d:of;Fu;DaGwLft tYofª\s ;ª\sng u/L lgisif{df k'Ug] sfo{ 
;j]{If0f sfo{ xf] . o;;Fu;DalGwt lgDgfg';f/sf k|Zgdf cfwfl/t 
5nkmn ug'{xf];\ . 

-s_ ;j]{If0f sfo{ eg]sf] s] xf] < of] lsg ul/G5 <

-v_ cg';Gwfg sfo{ lsg / s;/L ul/G5 < 

-u_ ;Fu}sf] lrqdf s] ul//x]sf] b]vfOPsf] 5 <

-3_ ;j]{If0f sfo{sf] ;'¿cft s] af6 x'G5 < 

-ª_ ;/n ;j]{If0f sfo{ ubf{ s'g s'g r/0f ckgfpg'k5{ <

-r_ s] ;a}vfn] j}1flgs cWoogdf ;j]{If0f sfo{ h?/L xf]nf <

pSt k|Zgf]Q/ tyf 5nkmnaf6 ljBfyL{sf] k|ltlj|mofnfO{ ;Ddfg ub}{ o;af/] yk :ki6 kfl/lbg'xf];\ . 
j}1flgs l;sfOsf nflu cg';Gwfgsf] dxŒj 5nkmn ub}{ cfjZos d'Vo a'Fbf l6kf]6 ug{ nufpg'xf];\ 
/ o;;DaGwL lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ M 

s'g} ljifoj:t' jf ;d:of;Fu ;DalGwt If]qdf k'u]/ tYofª\s ;ª\sng u/L lgisif{df k'Ug] 
sfo{nfO{ ;j]{If0f elgG5 . s'g} ljifodf ;j]{If0f ubf{ ljifoj:t' jf ;d:ofdf s]lGb|t /xL k|ZgfjnL, 
cGtjf{tf{, 5nkmn, cjnf]sg cflb ljlw ckgfO{ tYofª\s ;ª\sng ul/G5 / ;ª\slnt tYofª\ssf] 
ljZn]if0f u/L ;d:of ;dfwfgsf pkfox¿sf] vf]h ul/G5 . OlGhlgol/ª, e"uf]n, jftfj/0f, 
hg;ªVof, :jf:Yo cflb ljifodf jf:tljstfdf cfwfl/t tYofª\s ;ª\sng ug{ ;j]{If0f sfo{ 
k|efjsf/L dflgG5 .

lj|mofsnfk # M ;j]{If0f sfo{sf r/0f (Steps of survey work): 
cfkm\gf] ufpF3/df kmf]xf]/d}nfsf] Joj:yfkg;DaGwL sfd s;/L ul/G5 o;sf af/]df ;j]{If0f ug{ 
lgDgfg';f/sf k|ZgfjnL tof/ u/L 5nkmn u/fpg'xf];\ .

-s_ ufpF ;x/ ;kmf /fVg s] s] sfd ug'{k5{ < o; sfo{df tkfO{F{FFsf] s:tf] e"ldsf x'G5 <

-v_ kmf]xf]/d}nfsf] plrt Joj:yfkg s;/L ug{ ;lsG5 <
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-u_ cfkm\gf] 6f]n ;d'bfosf] kmf]xf]/d}nfsf] Joj:yfkg ug]{ lhDd]jf/L s;sf] xf] <

-3_ s'g} gofF kl/j]z jf 7fpF ljz]ifdf kmf]xf]/ Joj:yfkgsf af/]df hfgsf/L lng s] ug'{k5{ <

-ª_ kmf]xf]/d}nfsf] ;d:of tyf o;sf] plrt Joj:yfkgsf ;DaGwdf k|ltj]bg tof/ ug{ s'g s'g 
r/0f k"/f ug'{k5{ <

cfkm\gf] ufpF3/df kmf]xf]/d}nfsf] Joj:yfkg s;/L ul/Psf] 5 / o;sf af/]df ;j]{If0f ug{ s] s] 
r/0f ckgfpg'k5{ eGg] af/]df k|ZgfjnL tof/ u/L k|ltj]bg tof/ ug]{ tl/sfsf af/]df 5nkmn 
u/fpg'xf];\ / kf7\ok':ts -k]h !# / !$_ df lbOPsf] ;j]{If0f k|ltj]bgnfO{ cfwf/ dfgL Pp6f gd'gf 
k|ltj]bg tof/  ug{ cEof; u/fpg'xf];\ .

;dfGotof ;j]{If0f sfo{sf] k|ltj]bg tof/ ug{ kfFr r/0f k"/f ug'{k5{ M -s_ p2]Zo -v_ tYofª\s 
;ª\sng ljlwsf] 5gf]6 -u_ tYofª\s ;ª\sng -3_ tYofª\ssf] ljzn]if0f -ª_ lgisif{ 

lj|mofsnfk $ M ;j]{If0f sfo{sf] k|ltj]bg tof/ ug]{ 

sf7df8fF} pkTosf leqsf] Pp6f ;x/df lg:sg] 7f]; kmf]xf]/af6 pTkGg x'g] ;d:of tyf o;sf] 
Joj:yfkg ug]{ tl/sf;DaGwL k|ltj]bgsf] gd'gf kf7\ok':ts -k]h !#_ df lbOPsf] 5 . of] k|ltj]bg 
tof/ ug]{ tl/sf tyf o;sf r/0fsf af/]df % jf !) ldg]6 ;do lgwf{/0f u/L ljBfyL{nfO{ 
;d"xut cWoog ug{ nufpg'xf];\ . k|ltj]bg n]vgsf j|mddf ckgfpg'kg]{ d'Vo d'Vo r/0f l6kf]6 
ug{ nufpg'xf];\ . cWoog sfo{kZrft\ k|ltj]bgdf /fVg'kg]{ d'Vo d'Vo r/0fsf af/]df lgDgfg';f/sf 
k|Zgsf cfwf/df 5nkmn ug'{xf];\ M

-s_ of] ;j]{If0f sfo{sf] p2]Zo s] /x]sf] 5 <

-v_ of] ;j]{If0fsf nflu s'g ljlw ckgfO tYofª\s ;ª\sng ul/Psf] 5 <

-u_ tYofª\ssf] ljZn]if0f s;/L ul/Psf] 5 < ljZn]if0faf6 k|fKt glthfnfO{ s;/L  k|:t't ul/Psf] 
5 <

-3_ of] ;j]{If0f sfo{sf] lgisif{ s] xf] <

pSt k|Zgf]Q/ / 5nkmnkl5 k|ltj]bg tof/ ug{ cjnDag ug'{kg]{ d'Vo d'Vo a'Fbfsf af/]df 5nkmn 
ub}{ :ki6 gePsf a'Fbfaf/] yk :ki6 kfl/lbg'xf];\ .   

lj|mofsnfk % M cg';Gwfg sfo{sf] k|ltj]bgsf] gd'gf (Report writing model of a survey 
work)
dflysf] lj|mofsnfk $ sf cfwf/df tof/ ul/Psf] 7f]; kmf]xf/sf] Joj:yfkg;DaGwL k|ltj]bgsf] 
gd'gf -k]h !#, !$_ kf7\ok':ts df lbOPsf] 5 . tn k|:t't ul/Psf] k|ltj]bg gd'gfdf ePsf 
r/0fsf af/]df 5nkmn ug'{xf];\ . oxL gd'gfnfO{ cfwf/ agfO{ cfkm\gf] 6f]n ;d'bfodf ePsf] 7f]; 
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kmf]xf]/sf] Joj:yfkg jf lkpg] kfgLsf] ;d:ofsf af/]df ;j]{If0f u/L o; sfo{sf] k|ltj]bg tof/ ug{ 
nufpg'xf];\ . k|ltj]bgsf] gd'gf o;k|sf/ 5 M
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ljBfyL{n] tof/ u/]sf] k|ltj]bgsf r/0faf/] tyf k|ltj]bg tof/ ug]{ j|mddf ePsf c:ki6tf ;f]Wg'xf];\ .  
oxL gd'gfnfO{ cfwf/ dfgL cg';Gwfg sfo{sf] k|ltj]bg tof/ ug]{ tl/sfsf af/]df 5nkmn u/L yk 
;xhLs/0f ug'{xf];\ .

lj|mofsnfk % M ;j]{If0f sfo{sf] k|ZgfjnLsf] gd'gf 

dflysf] lj|mofsnfk $ / % 
sf cfwf/df tof/ ul/Psf] 
7f]; kmf]xf]/sf] Joj:yfkg 
;DaGwL lbOPsf] k|ltj]bgsf] 
gd'gfcg';f/ s:tf s:tf 
k|ZgfjnL tof/ kfg'{k5{ 
5nkmn ug'{xf];\ . cfcfkm\gf] 
6f]n ;d'bfodf dfly plNnlvt 
ljifodf ;j]{If0f ug{ s:tf 
s:tf k|ZgfjnL tof/ ug'{knf{ 
5nkmn ug'{xf];\ / cfcfkm\gf] 
;d"xnfO{ tn lbOPsf] gd'gf 
h:t} kf7\ok':tssf] lj|mofsnfk 
!=* -k]h !%_ nfO{ ldNg] s]xL 
k|ZgfjnLsf gd'gf tof/ ug{ 
nufpg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
ljBfno u/]sf] kl/of]hgf sfo{ M ;j]{If0f sfo{sf] cjnf]sg ug'{xf];\ / ;j]{If0fsf] k|ltjb]g k|:t't 
ug{ nufO{ cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/sf] ?la|S; k|of]u u/L d"Nofª\sg ug'{xf];\ / 
pknlAwsf] clen]vLs/0f ug'{xf];\ . o;} u/L ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf 
h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 

-c_ ;j]{If0f sfo{ eg]sf] s] xf] < of] lsg ul/G5 <
-cf_ ;j]{If0f sfo{ sxfF sxfF ug{ ;lsG5 < o;df s'g s'g r/0f k5{g\ <
-O_ ;j]{If0f sfo{sf sl7gfO{ jf r'gf}tLx¿ s] s] 5g\ <
-O{_ s'g s'g ljifoj:t'df ;j]{If0f sfo{ pkof]uL x'G5 <
-p_ tkfO{Fn] JolStut jf ;d"xdf ;j]{If0f sfo{ ug'{ePsf] 5 < o;;DaGwL s'g} cg'ej ePdf 

To;sf] k|lj|mofaf/] k|sfz kfg'{xf];\ .
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-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
cfkm\gf] 6f]n jf ;d'bfosf @) hgf JolSt jf kl/jf/;Fu cGtjf{tf{, e]63f6 jf k|ZgfjnLsf] 
dfWodaf6 pgLx¿n] vfB kbfy{sf] ;+/If0f ug{ k|of]u ug]{ ljleGg ljlwsf af/]df ;j]{If0f ug'{xf];\ . 
o;/L ul/Psf] ;j]{If0f sfo{sf] k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ .

bzf}F lbg

k|ltlaDag l;sfO tyf ;du| PsfOsf] d"Nofª\sg 
ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltljDag ug{ nufpg 
;lsG5 . ;du| l;sfO k|lj|mofsf] d"Nofª\sgsf nflu ?la|S;, ?h';"rL, 36gfj[Q clen]v cflb ;fwg 
k|of]udf Nofpg ;lsG5 .  ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ eg] k|To]s lbgsf] 
l;sfO ;xhLs/0fsf] j|mddf k|Zgf]Q/ u/L pknlAwsf] n]vfhf]vf ug{ ;lsG5 . ;fdfGotof PsfOsf] 
;du| d"Nofª\sg ubf{ lgDg kIfx¿df Wofg lbg'k5{ M

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug{ k|ltefzfnL ljBfyL{nfO{ k|f]T;flxt ug]{ tyf ;xof]ufTds / ;xsfo{ k4ltcg';f/ 
l;sfpg ;lsG5 . 

 • z./Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go'gtd l;sfO ;'lglZrt ug{ pko'St 
d"Nofª\sgsf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug{ ;lsG5 . o;df lzIfs ju{n] cfkm\gf] 
bIftf / Ifdtfsf ;fy} pknAw ;|f]t ;fwgsf] pkof]u u/L yk k[i7kf]if0f lbg ;Sg'x'g] 5 . 

 • PsfOsf] cGtdf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ cfpg] k|Zg 
lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf] cfwf/df d"Nofªsg ug{ 
;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L lg/Gt/ d"Nofªsg k|0ffnL 
(CAS) nfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg ;lsG5 . 

 • PsfOsf] cGtdf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofªsg ug{ ;lsG5 . 

!= pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf];\ M
-s_ b}lgs lg:sg] kmf]xf]/ Joj:yfkg;DaGwL cWoog s'g ljlwdfkm{t ul/G5 <

(c) cjnf]sg (cf) ;j]{If0f  (O) k/LIf0f (O{) cg';Gwfg

-v_ s'g} lh1f;f jf k|Zgsf] pQ/ vf]Hg ul/g] uxg cWoog s'g xf] <

-c_ j}1flgs cWoog -cf_ ;j]{If0f sfo{ -O_ cjnf]sg sfo{ -O{_ cg';Gwfg sfo{

-u_ k|of]ufTds sfo{cGtu{t tn lbOPsf dWo] s'g egfO ;xL 5 <

(c) sfutLsf] /;n] lgnf] ln6d;nfO{ /ftf] agfpF5 .
(cf) sfutLsf] /;n] /ftf] ln6d;nfO{ lgnf] agfpF5 .
(O) sfutLsf] /;n] lgnf] / /ftf] ln6d; b'j}nfO{ kl/jt{g u5{{ .
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(O{) sfutLsf] /;n] lgnf] / /ftf] ln6d; b'j}nfO{ kl/jtg ub}{g .

-3_ s'g} j:t' jf 36gfsf] af/]df 1fg]lGb|odfkm{t cg'ej ul/g] k|lj|mof tnsf dWo] s'g xf] <

-c_ j}1flgs cWoog -cf_ ;j]{If0f sfo{ -O_ cjnf]sg sfo{ -O{_ cg';Gwfg sfo{

@= tnsf k|Zgsf] pQ/ lbg'xf];\ M
-s_ j}1flgs cWoogdf cjnf]sg lsg dxŒjk"0f{ /x]sf] 5 <

-v_ k|of]ufTds sfo{ ubf{ k|of]uzfnfdf Wofg lbg'kg]{ s'/fx¿ s] s] 5g\ <

-u_ j}1flgs k/LIf0f lsg ug'{k5{ < s:tf s:tf ljifodf j}1flgs k/LIf0f ul/G5 <

-3_ s'g} ljifoj:t' jf ;d:of;Fu;DalGwt If]qdf k'u]/ tYofª\s ;ª\sng u/L lgisif{df k'Ug] 
sfo{nfO{ s] elgG5 < o; sfo{sf] k|ltj]bg tof/ ug{ s'g s'g r/0f kf/ ug'{k5{ <

-ª_ s'g} k|Zg jf lh1f;fsf] pQ/ vf]Hg ul/g] uxg cWoog s:tf] sfo{ xf] < of] sfo{ ubf{ s] s] 
s'/fdf Wofg k'¥ofpg'k5{ <

-r_ jif{fbsf] kfgLn] v]taf/Ldf /flvPsf] /f;folgs dn aufP/ kfgLsf ;|f]tdf ld;fpFbf n]psf] 
j[l4 x'Fbf hnr/x¿df kg]{ c;/sf] vf]hL ug'{ s'g sfo{cGtu{t k5{ <
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!= PsfO kl/ro 
o; PsfOsf] d'Vo p2]Zo cfOl;6Lsf ;fwgsf] klxrfg u/L pko'St tl/sfn] k|of]u ug{ ;Sg] 
l;ksf] ljsf; u/fpg' xf] . o; PsfOcGtu{t ;"rgf tyf ;~rf/ k|ljlwsf ;fwg, kmf]6f]skL d]l;g, 
:Sofg/, d]l;g, lk|G6/sf] kl/ro, /fp6/sf] kl/ro, jfOkmfO pks/0f, l6eL ;]66k aS;, ;r{ OlGhg, 
j]a;fO6sf] kl/ro / pkof]u, OG6/g]6 ;le{; k|f]efO8/ (ISP), ;fdflhs ;~hfnsf ;fO6sf] 
kl/ro / k|of]u, ;fdflhs ;~hfnsf ;fO6sf] kmfObf / a]kmfObf, ;fOa/ ck/fwsf] ;fdfGo kl/ro, 
sDKo'6/ cfrf/;+lxtf, ;fOa/ sfg'g / OG6/g]6 ;'/Iff, /f]af]l6S;sf] kl/ro, er'{cn jf:tljstfsf] 
kl/ro, cfl6{lkml;on OG6]lnh]G;sf] kl/ro / k|of]u, Snfp8 sDKo'l6ª\sf] kl/ro / k|of]u h:tf 
ljifoj:t' ;d]l6Psf 5g\ .

o; PsfOsf] cWoogaf6 ljBfyL{df /rgfTds ;f]rfO l;k, ;f]wvf]h l;k, :j Joj:yfkg l;k, 
gful/s l;k tyf ;d:of ;dfwfg l;k ljsf; x'g] 5 . of] PsfOcGtu{tsf ljifoj:t'sf] l;sfO 
;xhLs/0f ug{ vf]h, :ynut cWoog tyf cGj]if0f ljlw, k|Zgf]Q/ ljlw, k|bz{g ljlw, k|of]ufTds 
ljlw, kl/of]hgf sfo{ tyf ;d:of ;dfwfg ljlw cflbsf] k|of]u ug{ ;lsg] 5 . o;sf ;fy} l;sfOdf 
ljBfyL{sf] ;lj|mo ;xeflutf u/fpg ljifoj:t'sf] k|s[ltcg';f/ tftf] s';L{, u|flkm6L, ;f]Rg] hf]8L 
agfpg] / cg'ej cfbfg k|bfg ug]{, dl:tis dGyg / >Job[Zo ljlw cflbsf] k|of]u ug{ ;lsG5 . 
o; PsfOsf l;sfO pknlJwsf] d"Nofª\sg ug{ ljifoj:t'sf] k|s[ltcg';f/sf] ?la|S;÷>]0fL dfkg, 
Jojxf/ cjnf]sg kmf/d, k|of]ufTds sfo{ cjnf]sg, kl/of]hgf sfo{ ;~rfng, df}lvs k|Zgf]Q/ 
cflb k|of]u ug{ ;lsGf]5 .

@= PsfOut l;sfO pknlAw 
!= cfOl;6Lsf ;fwgsf] ;fwf/0f k|of]u ug{

@= ;r{ OlGhg, j]a;fO6, cfOP;kLsf] kl/ro lbg

#= ;f];n g]6jls{ª ;fO{6sf] ;fdfGo kl/ro lbg / k|of]u ug{

$= ;fOa/ ck/fw, sDKo'6/ cfrf/;+lxtf, ;fOa/ sfg'g, l8lh6n km'6 lk|G6, l8lh6n l;l6hgl;k 
/ OG6/g]6 ;'/Iffsf] ;fdfGo kl/ro lbg

%= /f]af]l6S; / er'{cn jf:tljstfsf] kl/ro lbg

^= cfl6{lkml;on OG6]lnh]G; / Snfp8 sDKo'l6ªsf] kl/ro lbg / ;fdfGo k|of]u ug{

cg'dflgt sfo{306f M #)

;"rgf tyf ;~rf/ k|ljlw
(Information and Communication Technology)@

PsfO
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#= ljifoj:t' / ;do ljefhg

j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_

! ;"rgf tyf ;~rf/ 
k|ljlwsf ;fwgx¿

;"rgf tyf ;~rf/ k|ljlwsf ;fwgsf] kl/ro 
/ klxrfg

!

@ kmf]6f]skL d]l;g kmf]6f]skL d]l;gsf] kl/ro, ljleGg efu
kmf]6f]skL d]l;gsf] k|of]u

@

# Pl6Pd d]l;g Pl6Pd d]l;gsf] kl/ro, ljleGg efu
Pl6Pd d]l;gsf] k|of]u

@

$ k|G6/sf] kl/ro lk|G6/ d]l;gsf] kl/ro, ljleGg efu
lk|G6/ d]l;gsf] k|of]u

@

% :Sofg/ d]l;g :Sofg/ d]l;gsf] kl/ro, ljleGg efu
:Sofg/  d]l;gsf] k|of]u

@

^ /fp6/sf] kl/ro /fp6/sf] kl/ro / k|of]u !

& jfOkmfO pks/0f jfOkmfO pks/0fsf] kl/ro / k|of]u !

* l6eL ;]66k aS; l6eL ;]66k aS;sf] kl/ro, ljleGg efu
l6eL ;]66k aS;sf] k|of]u

!

( ;r{ OlGhg ;r{ OlGhgsf] kl/ro, pbfx/0f, sfo{ !

!) j]a;fO6 j]a;fO6sf] kl/ro / k|of]u ug]{ tl/sf @

!! OG6/g]6 ;le{; 
k|f]efO8/ (ISP) 

OG6/g]6 ;le{; k|f]efO8/ (ISP) sf] kl/ro / 
pkof]u

!

!@ ;fdflhs ;~hfnsf 
;fO6x¿

;fdflhs ;~hfnsf ;fO6x¿sf] kl/ro, 
pbfx/0f / pkof]u

@

!# ;fdflhs ;~hfn ;fdflhs ;~hfnsf ;fO6x¿sf] kmfObf / 
a]kmfObfx¿

!

!$ ;fOa/ ck/fw ;fOa/ ck/fwsf] ;fdfGo kl/ro / pbfx/0f !

!% sDKo'6/ cfrf/;+lxtf sDKo'6/ cfrf/;+lxtf !

!^ ;fOa/ sfg'g / 
OG6/g]6 ;'/Iff

g]kfndf ;fOa/ sfg'g / OG6/g]6 ;'/Iffsf 
tl/sf

#

!& /f]af]l6S; /f]af]l6S;sf] kl/ro / ljleGg If]qdf k|of]u !

!* er'{cn jf:tljstf er'{cn jf:tljstfsf] kl/ro / pkof]u !

!( cfl6{lkml;on 
OG6]lnh]G;

cfl6{lkml;on OG6]lnh]G;sf] kl/ro / k|of]u @
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@) Snfp8 sDKo'l6ª Snfp8 sDKo'l6ªsf] kl/ro, pbfx/0f / k|of]u !

@! PsfOsf] d"Nofª\sg PsfOcGtu{tsf ;+1fgfTds If]qsf l;sfO 
pknlAwsf] n]vfhf]vf 

!

klxnf] lbg

ljifoj:t' M ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives):
 • ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] klxrfg ug{
 • ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] kl/ro / pbfx/0f lbg

-v_ z}Ifl0fs ;fdu|L (Instructional materials)
sDKo'6/, ;"rgf tyf ;~rf/ k|ljlwdf ;fwgx¿ -l6eL ;]66k aS;, :Sofg/, kmf]6f]skL d]l;g, lk|G6/, 
Pl6Pd d]l;g_ sf] lrq jf rf6{ jf kfj/KjfOG6 lk|h]G6];g

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk ! M ljifo k|j]z tyf dl:tis dGyg 

 • xfdL ljleGg hfgsf/L s'g s'g dfWodaf6 k|fKt u5f}{ < tkfO{F{FFn] b}lgs hLjgdf ;"rgf cfbfgk|bfg 
ug{ tyf cfbfg k|bfg ug{ ;xof]u k'¥ofpg] s'g s'g ;fdu|L tyf pks/0f k|of]u ug]{ ug'{ePsf] 
5 < h:tf k|Zgaf6 ljifoj:t'df k|j]z ug]{ ug'{xf];\ . 

 • ljBfyL{sf] ljleGg ;d"x agfpg'xf];\ . dflysf] 5nkmnsf] cfwf/df ;"rgfsf ;|f]tsf] ;"rL tof/ 
ug{ nufO{ x/]s ;d"xaf6 Ps hgfnfO{ k|:t'tLs/0f ug{ nufpg'xf];\ .

lj|mofsnfk @ M cfOl;6Lsf ;fwgsf] kl/ro

 • ;~rf/ eg]sf] s] xf]nf < s] ;"rgfsf ;|f]t ;~rf/sf ;fwgx¿ klg x'g\ < cflb k|Zgdf 5nkmn 
ug'{xf];\ . 

 • 5nkmnsf] cfwf/df ;"rgf tyf ;~rf/sf 
;fwgx¿sf] gfd l6kf]6 ug{ nufpg'xf];\ .

 • ;"rgf tyf k|ljlwsf pknAw ;fwgx¿ 
/ cGosf] lrq k|bz{g u/L k|To]ssf] sfo{ 
5nkmn ug'{xf];\ .

 • sfo{sf] cfwf/df cfOl;6Lsf ;fwgx¿sf] 
pbfx/0fsf] ;"rL l6kf]6 ug{ nufpg'xf];\ .

 • k|bz{g ul/Psf ;"rgf tyf ;~rf/ k|ljlwsf 
;fwgx¿sf] ljsf;j|mdsf] ;ª\lIfKt rrf{ 
ug'{xf];\ .
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 • ;a}eGbf cfw'lgs k|ljlw s'g xf]nf < ljBfyL{sf] wf/0ff lng'xf];\ .
 • cGTodf, cTofw'lgs k|ljlw OG6/g]6sf] pkof]u / o;n] NofPsf] kl/jt{gsf] af/]df 5nkmn 

ug'{xf];\ .

-3_ d"Nofª\sg 
 • ;"rgf tyf ;~rf/sf ;fwgx¿sf] s'g} rf/ sfo{ pNn]v ug'{xf];\ .
 • b}lgs hLjgdf k|of]u x'g] ;"rgf tyf ;~rf/sf ;fwgx¿sf] ;"rL tof/ kfg'{xf];\ .
 • k/Dk/fut ;"rgf tyf ;~rf/sf ;fwgx¿nfO{ cfw'lgs ;~rf/sf ;fwgx¿n] lj:yflkt u/]sf 

5g\ . o; egfO{nfO{ pbfx/0f;lxt j0f{g ug'{xf];\ .
 • ;"rgf tyf ;~rf/sf ;fwgx¿n] dfgj hLjgz}nLdf NofPsf] kl/jt{gsf ;sf/fTds / 

gsf/fTds kIfx¿nfO{ ljZn]if0f ug'{xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{

bf];|f] / t];|f] lbg

ljifoj:t' M kmf]6f]skL d]l;gsf] kl/ro / k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • kmf]6f]skL d]l;gsf] kl/ro lbg
 • kmf]6f]skL d]l;gsf ljleGg efu klxrfg ug{
 • kmf]6f]skL d]l;gsf] k|of]u u/L kmf]6f]skL ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf kmf]6f]skL d]l;g, ljleGg k|sf/sf kmf]6fskL d]l;gsf]] lrq jf rf6{, kmf]6f]skL 

d]l;gsf ljleGg efu / ;f];DalGwt kfj/KjfOG6 lk|h]G6];g
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-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg

 • s] tkfO{F{FFn] kmf]6f]skL d]l;g b]Vg'ePsf] 5 < o;sf] sfd 
s] xf]nf < s] tkfO{F{FFn] o;sf] k|of]u u/L slxNo} s'g} 
8s'd]G6nfO{ kmf]6f]skL ug'{ePsf] 5 < h:tf k|Zgaf6 
ljifoj:t'df k|j]z ug'{xf];\ .

lj|mofsnfk @ M kmf]6f]skL d]l;gsf] kl/ro 

 • ljBfnodf ePsf] jf:tljs kmf]6f]slk d]l;gsf] k|ToIf 
cjnf]sg u/fpg'xf];\ . o;sf nflu ljBfyL{nfO{ kmf]6f]skL d]l;g ePsf] :yfgdf nu]/ jf 
kmf]6f]skL d]l;gnfO{ sIffsf]7fdf g} n}hfg klg ;lsG5 .

 • ljleGg k|sf/sf kmf]6f]skL d]l;gsf] lrq jf rf6{ jf OG6/g]6sf] k|of]u u/L ljleGg k|sf/sf 
kmf]6f]skL d]l;gsf] k|bz{g ug'{xf];\ . 

 • log} k|Zgsf]] 5nkmnsf] cfwf/df kmf]6f]skL d]l;gsf] kl/ro lbg'xf];\ .

lj|mofsnfk # M kmf]6f]skL d]l;gsf] agfj6 / sfo{

 • kmf]6f]skL d]l;gsf ljleGg efu / sfo{ u/]sf] lel8of] 
dlN6ldl8ofsf] k|of]u u/L k|bz{g ug'{xf];\ . lel8of]sf] 
cfwf/df kmf]6f]skL d]l;g vf]Ng], sfuhftnfO{ slko/df 
/fVg], cfjZos k|ltlnlksf] ;ª\Vof rog ug]{, sn/ tyf 
sfuhsf] ;fOh ro/ ug]{ tl/sf k|bz{g ug'{xf];\ .

 • k|bz{gkl5 jf:tljs kmf]6f]skL d]l;gsf] cjnf]sg u/fP/ 
To;sf] agfj6 / ljleGg efusf] hfgsf/L u/fpg'xf];\ .

lj|mofsnfk $ M k|of]ufTds sfo{ 

 • ljBfyL{sf] ljleGg ;d"x agfpg'xf];\ . ljBfnodf pknJw ePsf kmf]6f]skL d]l;gsf] ;ª\Vof / 
ljBfyL{ ;ª\Vofcg';f/sf] ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .

 • ;'?df kmf]6f]skL d]l;gaf6 kmf]6f]skL ug]{ tl/sf ;a}nfO{ k|bz{g u/fpg'xf];\ / kfn}kfnf] 
;a} ljBfyL{nfO{ ljleGg sfuhftx¿sf] kmf]6f]skL ug{ nufpg'xf];\ . k|of]ufTds sfo{ u/]sf] 
;dodf ljBfyL{n] u/]sf ultljlwsf] ;"Id cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} cfGtl/s 
d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg 
 • kmf]6f]skL d]l;gaf6 kmf]6f]skL ubf{ s'g s'g zlStsf] cfjZostf k5{ <
 • kmf]6f]skL d]l;gsf ljleGg efusf] gfdfs/0f;lxtsf] lrq agfpg'xf];\ .
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 • s'g} sfuhftsf] kmf]6f]skL ubf{ Wofg lbg'kg]{ s'g} tLg kIfx¿ pNn]v ug'{xf];\ .
 • kmf]6f]skL d]l;gsf ;sf/fTds / gsf/fTds kIfx¿ s]nfpg'xf];\ .

-ª_ kl/of]hgf sfo{
Pp6f A4 ;fOhsf] sfuhdf /x]sf] lrqnfO{ kmf]6f]skL d]l;gsf] k|of]u u/L kmf]6f]skL ug]{ tl/sfsf] 
ljleGg r/0f lrq;lxt pNn]v ul/Psf] Guideline menu tof/ u/L sIffdf k|:t't ug'{xf];\ .

rf}yf] / kfFrf}F lbg

ljifoj:t' M Pl6Pd (Automated Teller Machine, ATM)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • Pl6Pd d]l;gsf] kl/ro lbg
 • Pl6Pd d]l;gsf] k|of]u u/L a}ªlsª sf/f]af/ ug{

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • ljleGg k|sf/sf Pl6Pd d]l;gsf]] lrq jf rf6{, Pl6Pd d]l;gsf ljleGg efu / ;f];DaGwL 

kfj/KjfOG6 lk|h]G6];g 

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg

 • s] tkfO{F{FFn] Pl6Pd d]l;g b]Vg'ePsf] 5 < o;sf] sfd s] xf]nf < s] tkfO{F{FFn] o;sf] k|of]u u/L 
slxNo} s'g} 8s'd]G6nfO{ kmf]6f]skL ug'{ePsf] 5 < h:tf k|Zgaf6 ljifoj:t'df k|j]z ug'{xf];\ .

lj|mofsnfk @ M Pl6Pd d]l;gsf] kl/ro 

 • ljleGg k|sf/sf Pl6Pd d]l;gsf] 
lrq jf rf6{ jf OG6/g]6sf] k|of]u u/L 
Pl6Pd d]l;gsf] k|bz{g ug'{xf];\ . 

 • ;Dej eP s'g} a}ª\ssf] Pl6Pd 
d]l;gsf] k|ToIf cjnf]sg  
u/fpg'xf];\ .

 • cjnf]sg / 5nkmnsf] cfwf/df 
Pl6Pd d]l;gsf] kl/ro lbg'xf];\ .

lj|mofsnfk # M Pl6Pd d]l;gsf] agfj6 / sfo{ kl/ro

 • Pl6Pd d]l;gsf ljleGg efu / sfo{ u/]sf] lel8of] dlN6ldl8ofsf] k|of]u u/L k|bz{g ug'{xf];\ .  
lel8of]sf] cfwf/df Pl6Pd d]l;gdf 8]lj6 jf j|m]l86 sf8{ /fVg],  lkg gDa/ /fVg], cfjZos 
/sd rog ug]{ cflb tl/sf k|bz{g ug'{xf];\ .
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 • k|bz{gkl5 ;Dej eP s'g} a}ª\ssf] Pl6Pd d]l;gsf] k|ToIf cjnf]sg u/fP/ To;sf] agfj6 / 
ljleGg efusf] hfgsf/L u/fpg'xf];\ .

lj|mofsnfk $ M k|of]ufTds sfo{

 • ljBfyL{nfO{ glhs}sf] s'g} a}ª\ssf] Pl6Pd d]l;g ePsf] 7fFpdf n}hfg'xf];\ . o;sf nflu a}ª\s;Fu 
ljBfnosf] cfjZos ;dGjo u/fpg'xf];\ .

 • a}ª\ssf sd{rf/Lsf] ;xof]udf Pl6Pd d]l;gsf] ljleGg efu / To;sf] k|of]u ug]{ tl/sf j0f{g 
u/fpg'xf];\ . k|of]ufTds sfo{ u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] ;"Id cjnf]sg u/L 
k[i7kf]if0f k|bfg ug'{sf] ;fy} cfGtl/s d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg
 • Pl6Pd d]l;gsf Ogk'6 / cfp6k'6 efusf] ;"rL tof/ kfg'{xf];\ .
 • a}ª\ssf] sfpG6/df hfg'sf] ;6\6f Pl6Pd d]l;gsf] k|of]u ug'{sf s'g} @ kmfObf n]Vg'xf];\ .
 • Pl6Pd d]l;gsf ljleGg efusf] gfdfs/0f;lxtsf] lrq agfpg'xf];\ .
 • Pl6Pd d]l;gsf] k|of]u ubf{ Wofg lbg'kg]{ s'g} tLg kIf pNn]v ug'{xf];\ .

-ª_ kl/of]hgf sfo{
cfkm\gf cleefaS;Fu glhs} /x]sf] a}8\ssf] ATM zfvfdf hfg'xf]:.\ . ToxfF s;/L ATM sf8{af6 
a}8\s vftfdf /x]sf] k};f lgsflnbf] /x]5, cjnf]sg ug{'xf]:.\ . tkfO{F{F+ klg cleefjssf] cg'dlt / 
lgu/fgLdf ATM sf] k|of]u ug{ l;Sg'xf]:.\ .

5}6f}F / ;ftf}F lbg

ljifoj:t' M lk|G6/sf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • lk|G6/ d]l;gsf] kl/ro lbg
 • lk|G6/ d]l;gsf] k|of]u u/L lk|G6 ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf lk|G6/ d]l;g, ljleGg k|sf/sf lk|G6/ d]l;gsf]] lrq jf rf6{, lk|G6/ d]l;gsf 

ljleGg efu / ;f];DaGwL kfj/KjfOG6 lk|h]G6];g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg 

 • s] tkfO{F{Fn] lk|G6/ d]l;g b]Vg'ePsf] 5 < o;sf] sfd s] xf]nf < s] tkfO{F{Fn] o;sf] k|of]u u/L 
slxNo} s'g} 8s'd]G6nfO{ lk|G6 ug'{ePsf] 5 < h:tf k|Zgaf6 ljifoj:t'df k|j]z ug'{xf];\ .
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lj|mofsnfk @ M lk|G6/ d]l;gsf] kl/ro

 • ljBfnodf ePsf] jf:tljs lk|G6/ d]l;gsf] 
k|ToIf cjnf]sg u/fpg'xf];\ . o;sf nflu 
ljBfyL{nfO{ lk|G6/ d]l;g ePsf] :yfgdf nu]/ 
jf lk|G6/ d]l;gnfO{ sIffsf]7fdf g} n}hfg klg 
;lsG5 .

 • ljleGg k|sf/sf lk|G6/ d]l;gsf] lrq jf rf6{ 
jf OG6/g]6sf] k|of]u u/L ljleGg k|sf/sf lk|G6/ 
d]l;gsf] k|bz{g ug'{xf];\ .

 • log} k|Zgsf]] 5nkmnsf] cfwf/df lk|G6/ d]l;gsf] kl/ro lbg'xf];\ .

lj|mofsnfk # M lk|G6/ d]l;gsf] agfj6 / sfo{

 • lk|G6/ d]l;gsf ljleGg efu / sfo{ u/]sf] lel8of] dlN6ldl8ofsf] k|of]u u/L k|bz{g ug'{xf];\ . 
lel8of]sf] cfwf/df lk|G6/ d]l;g vf]Ng], sDKo'6/df lk|G6 ug'{kg]{ 8s'd]G6 vf]Ng], lk|G6 sdf08 
lbg], cfjZos k|ltlnlksf] ;ª\Vof rog ug]{, sfuhsf] ;fOh, k]h g+= rog ug]{ tl/sf k|bz{g 
ug'{xf];\ .

 • k|bz{gkl5 jf:tljs lk|G6/ d]l;gsf] cjnf]sg u/fP/ To;sf] agfj6 / ljleGg efusf] hfgsf/L 
u/fpg'xf];\ .

lj|mofsnfk $ M k|of]ufTds sfo{

 • ljBfyL{sf] ljleGg ;d"x agfpg'xf];\ . ljBfnodf pknJw ePsf sDKo'6/ / lk|G6/ d]l;gsf] 
;ª\Vof / ljBfyL{ ;ª\Vofcg';f/sf] ;ª\Vofdf ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .

 • ;'?df lk|G6/ d]l;gaf6 lk|G6 ug]{ tl/sf ;a}nfO{ k|bz{g u/fpg'xf];\ / kfn}kfnf] ;a} ljBfyL{nfO{ 
sDKo''6/df ePsf ljleGg sfuhft lk|G6 ug{ nufpg'xf];\ . k|of]ufTds sfo{ u/]sf] ;dodf 
ljBfyL{n] u/]sf ultljlwsf] ;"Id cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} cfGtl/s d"Nofª\sgsf] 
clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg
 • lk|G6/sf] ult s'g s'g PsfOdf dfkg ul/G5 <
 • lk|G6/ d]l;gsf ljleGg efusf] gfdfs/0f;lxtsf] lrq agfpg'xf];\ . 
 • s'g} 8s'd]G6sf] lk|G6 ubf{ Wofg lbg'kg]{ s'g} tLg kIf pNn]v ug'{xf];\ . 
 • lk|G6/sf] k|of]u ug]{ tl/sf r/0fa4 ¿kdf n]Vg'xf];\ . 

-ª_ kl/of]hgf sfo{
s'g} ljifosf] ljifoj:t';Fu;DalGwt Ps k]h 6fOk u/L lk|G6 ug'{xf];\ / lk|G6 u/]sf] 8s'd]G6 sIffdf 
k9]/ ;'gfpg'xf];\ .
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cf7f}F / gjf}F lbg

ljifoj:t' M :Sofg/ d]l;g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • :Sofg/ d]l;gsf] kl/ro lbg 
 • :Sofg/ d]l;gsf] k|of]u u/L :Sofg ug{ 

-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf :Sofg/ d]l;g, ljleGg k|sf/sf :Sofg/ d]l;gsf]] lrq jf rf6{, :Sofg/ d]l;gsf 

ljleGg efu / ;f];DaGwL kfj/KjfOG6 lk|h]G6];g 

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg 

 • s] tkfO{F{Fn] :Sofg/ d]l;g b]Vg'ePsf] 5 < o;sf] sfd s] xf]nf < s] tkfO{F{Fn] o;sf] k|of]u u/L 
slxNo} s'g} 8s'd]G6nfO{ :Sofg ug'{ePsf] 5 < h:tf k|Zgaf6 ljifoj:t'df k|j]z ug{'xf];\ .

lj|mofsnfk @ M :Sofg/ d]l;gsf] kl/ro

 • ljBfnodf ePsf] 
jf:tljs :Sofg/ 
d]l;gsf] k|ToIf 
cjnf]sg u/fpg'xf];\ .  
o;sf nflu 
ljBfyL{nfO{ :Sofg/ 
d]l;g ePsf] :yfgdf 
nu]/ jf :Sofg/ d]l;gnfO{ sIffsf]7fdf g} n}hfg klg ;lsG5 .

 • ljleGg k|sf/sf :Sofg/ d]l;gsf] lrq jf rf6{ jf OG6/g]6sf] k|of]u u/L ljleGg k|sf/sf 
:Sofg/ d]l;gsf] k|bz{g ug'{xf];\ .

 • log} k|Zgsf]] 5nkmnsf] cfwf/df :Sofg/ d]l;gsf] kl/ro lbg'xf];\ .

lj|mofsnfk # M lk|G6/ d]l;gsf] agfj6 / sfo{ 

 • :Sofg/ d]l;gsf ljleGg efu / sfo{ u/]sf] lel8of] dlN6ldl8ofsf] k|of]u u/L k|bz{g ug'{xf];\ . 
lel8of]sf] cfwf/df :Sofg/ d]l;g vf]Ng], sDKo'6/ / :Sofg/ d]l;g hf]8\g] / ms paint sf] k|of]u 
u/L :Sofg ug]{ tl/sf k|bz{g ug'{xf];\ .

 • k|bz{gkl5 jf:tljs :Sofg/ d]l;gsf] cjnf]sg u/fP/ To;sf] agfj6 / ljleGg efusf] 
hfgsf/L u/fpg'xf];\ .
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lj|mofsnfk $ M k|of]ufTds sfo{ 

 • ljBfyL{sf] ljleGg ;d"x agfpg'xf];\ . ljBfnodf pknJw ePsf sDKo'6/ / :Sofg/ d]l;gsf] 
;ª\Vof / ljBfyL{ ;ª\Vofcg';f/ ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .

 • ;'?df :Sofg/ d]l;gaf6 :Sofg ug]{ tl/sf ;a}nfO{ k|bz{g u/fpg'xf];\ / kfn}kfnf] ;a} 
ljBfyL{nfO{ ljleGg sfuhft :Sofg ug{ nufpg'xf];\ . k|of]ufTds sfo{ u/]sf] ;dodf ljBfyL{n] 
u/]sf ultljlwsf] ;"Id cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} cfGtl/s d"Nofª\sgsf] 
clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg 
 • lk|G6/n] ;km\6skLnfO{ xf8{skLdf ¿kfGt/ u5{ eg] :Sofg/n] o;sf] ljk/Lt sfo{ u5{ . o; 

egfOnfO{ pbfx/0f;lxt k|i6 kfg'{xf];\ .
 • :Sofg/ d]l;gsf ljleGg efusf] gfdfs/0f;lxtsf] lrq agfpg'xf];\ .
 • s'g} 8s'd]G6sf] :Sofg ubf{ Wofg lbg'kg]{ s'g} tLg kIf pNn]v ug'{xf];\ .
 • :Sofg/sf] k|of]u ug]{ tl/sf r/0fa4 ¿kdf n]Vg'xf];\ .

-ª_ sIffsfo{÷kl/of]hgf sfo{
lzIfs jf cleefjssf] ;xof]udf :df6{kmf]g jf :Sofg/sf] k|of]u u/L s'g} 8s'd]G6sf] :Sofg ug'{xf];\ 
/ ;f] :Sofg skLnfO{ kfj/KjfOG6 :nfO8 agfO{ k|:t't ug'{xf];\ .

bzf}F lbg

ljifoj:t' M /fp6/sf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • /fp6/ d]l;gsf] kl/ro lbg
 • /fp6/ d]l;gsf] pkof]lutf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf /fp6/ d]l;g, ljleGg k|sf/sf /fp6/ d]l;gsf]] lrq jf rf6{, /fp6/ d]l;gsf 

ljleGg efu / ;f];DaGwL kfj/KjfOG6 lk|h]G6];g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg

 • s] tkfO{F{Fn] /fp6/ d]l;g b]Vg'ePsf] 5 < o;sf] sfd s] xf]nf < h:tf k|Zgaf6 ljifoj:t'df 
k|j]z ug'{xf];\ .

lj|mofsnfk @ M /fp6/ d]l;gsf] kl/ro

 • ljBfnodf ePsf] OG6/g]6 /fp6/ d]l;gsf] k|ToIf cjnf]sg u/fpg'xf];\ . o;sf nflu ljBfyL{nfO{ 
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/fp6/ ePsf] :yfgdf nu]/ jf /fp6/nfO{ sIffsf]7fdf g} n}hfg klg ;lsG5 .
 • ljleGg k|sf/sf /fp6/sf] lrq jf rf6{ jf OG6/g]6sf] k|of]u u/L ljleGg k|sf/sf /fp6/sf] 

k|bz{g ug'{xf];\ .
 • log} k|Zgsf]] 5nkmnsf] cfwf/df /fp6/sf] kl/ro lbg'xf];\ .

lj|mofsnfk # M /fp6/sf] agfj6 / sfo{ kl/ro

 • /fp6/sf ljleGg efu / sfo{ u/]sf] lel8of] dlN6ldl8ofsf] 
k|of]u u/L k|bz{g ug'{xf];\ . lel8of]sf] cfwf/df /fp6/sf] 
pkof]u ug]{ tl/sf j0f{g ug'{xf];\ . 

 • k|bz{gkl5 jf:tljs /fp6/ d]l;gsf] cjnf]sg u/fP/ To;sf] 
agfj6 / ljleGg efusf] hfgsf/L u/fpg'xf];\ .

lj|mofsnfk $ M k|of]ufTds sfo{ 

 • ljBfyL{sf]  ljleGg ;d"x agfpg'xf];\ . ljBfnodf pknJw 
ePsf /fp6/ d]l;gsf] ;ª\Vof / ljBfyL{ ;ª\Vofcg';f/ ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .

 • k|To]s ;d"xnfO{ /fp6/sf] agfj6, lrq / o;sf] h8fg ug]{ tl/sf pNn]v ul/Psf] rf6{ tof/ 
ug{ nufpg'xf];\ .

 • k|of]ufTds sfo{ u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] 
;fy} cfGtl/s d"Nofª\sgsf] clen]vLs/0f ;d]t ug'{xf];\ .

-3_ d"Nofª\sg 
 • /fp6/sf] sfo{nfO{ pbfx/0f lxt k|i6 kfg'{xf];\ .
 • /fp6/sf ljleGg efusf] gfdfs/0f;lxtsf] lrq agfpg'xf];\ .
 • /fp6/sf] h8fg ubf{ Wofg lbg'kg]{ s'g} tLg kIf pNn]v ug'{xf];\ . 
 • OG6/g]6sf] k|of]unfO{ Jofks agfpg /fp6/sf] e"ldsf j0f{g ug'{xf];\ . 

-ª_ kl/of]hgf sfo{
OG6/g]6sf] k|of]u u/L ahf/df pknJw x'g] ljleGg k|sf/sf /fp6/sf lrq tyf kmf]6fsf :Sofg u/L 
kfj/KjfOG6 :nfO8 tof/ kfg'{xf];\ / sIffdf k|:t't ug'{xf];\ . 

P3f/f}F lbg

ljifoj:t' M jfOkmfO 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • jfOkmfOsf] kl/ro lbg 
 • jfOkmfOsf] pkof]lutf j0f{g ug{
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-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf jfOkmfO pks/0fdf jfOkmfOsf] k|of]u u/L OG6/g]6 ;]jf pkof]u u/]sf] lrq, 

:nfO8

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg

 • s] tkfO{F{Fn] jfOkmfOsf] k|of]u ug'{ePsf] 5 < o;sf] sfd s] xf]nf < h:tf k|Zgaf6 ljifoj:t'df 
k|j]z ug'{xf];\ .

lj|mofsnfk @ M jfOkmfOsf] kl/ro

 • ljBfnodf ePsf] OG6/g]6 /fp6/ pks/0fsf] k|ToIf cjnf]sg u/fpg'xf];\ . ;f] /fp6/sf] 
;~hfn;Fu hf]l8Psf] df]afOn kmf]g jf Nofk6ksf] g]6js{ ;]l6ª\df uP/ Network SSID / 
kf;j8{ cjnf]sg u/fpg'xf];\ .

 • jfOkmfO kxF'r laGb' jf /fp6/af6 jfo/n]; ¿kdf :yfgLo If]q g]6js{ (LAN) ePsf] :ki6 
kfg'[{xf];\ .

 • cjnf]sg / 5nkmnsf] cfwf/df jfOkmfOsf] kl/ro lbg'xf];\ .

lj|mofsnfk # M jfOkmfOsf] pkof]u

 • ljBfyL{nfO{ jfOkmfO pks/0fsf] ;"rL tof/ ug{ nufpg'xf];\ .
 • jfOkmfO g]6js{af6 sDKo'6/ g]6jls{ªb]lv tf//lxt OG6/g]6 ;'ljwf lng ;lsg]nufotsf 

;'ljwfx¿sf] j0f{g tyf 5nkmn ug'{xf];\ .

lj|mofsnfk $ M k|of]ufTds sfo{ 

 • ljBfyL{sf] ljleGg ;d"x agfpg'xf];\ . ljBfnodf 
pknJw ePsf /fp6/ pks/0fsf] ;ª\Vof / 
ljBfyL{ ;ª\Vofcg';f/sf] ;ª\Vofdf ljBfyL{sf] 
;d"x lgdf{0f ug'{xf];\ .

 • k|To]s ;d"xnfO{ /fp6/sf] gfd / kf;j8{ pknJw 
u/fpg'xf];\ . ;f] kf;j8{ k|of]u u/L df]afOn 
kmf]g jf Nofk6kdf /fp6/af6 k|fKt jfo/n]; 
OG6/g]6 jfOkmfOsf] k|of]u ug{ nufpg'xf];\ .

 • k|of]ufTds sfo{ u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] ;"Id cjnf]sg u/L k[i7kf]if0f k|bfg 
ug'{sf] ;fy} cfGtl/s d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg
 • jfOkmfOsf] sfo{nfO{ pbfx/0f;lxt k|i6 kfg'{xf];\ .
 • jfOkmfOsf] k|of]u ubf{ Wofg lbg'kg]{ s'g} tLg kIf pNn]v ug'{xf];\ .
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-ª_ u[xsfo{÷kl/of]hgf sfo{
 • a]; :6];g g]6js{ jf Oy/g]6, kxF'r laGb' jf /fp6/ / xfdLn] k|of]u ug]{ df]afOn, sDKo'6/ cflb 

oGqsf] cjl:ylt hgfpg] concept map tof/ kfg'{xf];\ .

afx|f}F lbg

ljifoj:t' M l6eL ;]6 6k aS;

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • l6eL ;]6 6k aS;sf] kl/ro lbg
 • l6eL ;]6 6k aS;sf] pkof]lutf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf ;]6 6k aS; d]l;g, ljleGg k|sf/sf ;]6 6k aS;d]l;gsf]] lrq jf rf6{, l6eL 

;]6 6k aS; d]l;gsf ljleGg efu / ;f];DaGwL kfj/KjfOG6 lk|h]G6];g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f tyf dlitis dGyg 

 • s] tkfO{F{Fn] l6eL ;]6 6k aS; d]l;g b]Vg'ePsf] 5 < o;sf] sfd s] xf]nf < h:tf k|Zgaf6 
ljifoj:t'df k|j]z ug]{ .

lj|mofsnfk @ M l6eL ;]6 6k aS;sf] kl/ro

 • l6eL ;]6 6k aS;sf] k|ToIf cjnf]sg u/fpg'xf];\ .
 • ljleGg k|sf/sf l6eL ;]6 6k aS;sf] lrq jf rf6{ jf OG6/g]6sf] k|of]u u/L ljleGg k|sf/sf 

l6eL ;]6 6k aS;sf] k|bz{g ug'{xf];\ .
 • log} k|Zgsf 5nkmnsf] cfwf/df l6eL ;]6 6k aS;sf] kl/ro lbg'xf];\ .

 lj|mofsnfk # M l6eL ;]6 6k aS;sf] agfj6 / sfo{ kl/ro

 • l6eL ;]6 6k aS;sf ljleGg efu / sfo{ u/]sf] lel8of] 
dlN6ldl8ofsf] k|of]u u/L k|bz{g ug'{xf];\ . lel8of]sf] 
cfwf/df l6eL ;]6 6k aS;sf] pkof]u ug]{ tl/sf j0f{g 
ug'{xf];\ .

 • k|bz{gkl5 jf:tljs l6eL ;]6 6k aS;d]l;gsf] 
cjnf]sg u/fP/ To;sf] agfj6 / ljleGg efusf] 
hfgsf/L u/fpg'xf];\ .
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lj|mofsnfk $ M k|of]ufTds sfo{

 • ljBfyL{sf] ljleGg ;d"x agfpg'xf];\ . ljBfnodf pknJw ePsf l6eL ;]6 6k aS; d]l;gsf] 
;ª\Vof / ljBfyL{ ;ª\Vofcg';f/sf] ;ª\Vofdf ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .

 • k|Tos ;d"xnfO{ l6eL ;]6 6k aS;sf] agfj6, lrq / o;sf] h8fg ug]{ tl/sf pNn]v ul/Psf] 
rf6{ tof/ ug{ nufpg'xf];\ . k|of]ufTds sfo{ u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] 
cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} cfGtl/s d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ . 

-3_ d"Nofª\sg
 • ;]6 6k aS; (STB) eg]sf] s] xf] <
 • l6eL tyf OG6/g]6 ;]6 6k aS;sf] sfo{nfO{ pbfx/0f;lxt k|i6 kfg'{xf];\ .
 • l6eL ;]6 6k aS;sf ljleGg efusf] gfdfs/0f;lxtsf] lrq agfpg'xf];\ .
 • l6eL ;]6 6k aS;sf] h8fg ubf{ Wofg lbg'kg]{ s'g} tLg kIf pNn]v ug'{xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
 • cfkm\gf] 3/df ePsf] l6eL ;]66k aS;sf] cjnf]sg ug'{xf];\ / To;df ePsf efu lrg]/ 

gfdfs/0f u/L ;"rL agfpg'xf];\ .

t]x|Ff} lbg

ljifoj:t' M a|fph/ / ;r{ OlGhg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • ;r{ OlGhgsf] kl/ro lbg
 • a|fph/ / ;r{ OlGhg sDKo'6/df k|bz{g u/]/ b]vfpg
 • a|fph/ / ;r{ OlGhgsf] k|of]u ug]{ tl/sf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{jf]8{,  a|fph/x¿ tyf ;r{ OlGhgsf nf]uf] /flvPsf  

:nfO8 jf rf6{

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dlitis dGyg 

 • ljBfyL{nfO{ sDKo'6/ k|of]uzfnfdf n}hfg'xf];\ . ;a} ljBfyL{nfO{ 5'6\6f5'6\6} sDKo'6/ rnfpg ck'u 
ePsf] cj:yf ePdf ;d"xdf kfn}kfnf] rnfpg] Joj:yf ldnfpg'xf];\ . 

 • sDKo'6/ k|of]uzfnfdf lzIfsn] k|bz{g u/]sf] ljifoj:t' tyf ;fdu|L ;a} ljBfyL{n] b]Vg ldNg] 
u/L k|f]h]S6/;lxtsf] sDKo'6/ jf :df6{af]8{sf] k|aGw ldnfpg'xf];\ .
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 • sDKo'6/ jf df]afOndf OG6/g]6 rnfpg s'g PlKns];g cfjZos k5{ xf]nf < olb kg]{ eP 
tkfO{F{Fn] s'g s'g PlKns];g k|of]u ug'{ePsf] 5 < h:tf k|Zgaf6 ljifo k|j]z ug'{xf];\ .

lj|mofsnfk @ a|fph/sf] kl/ro

 • sDKo'6/ vf]nL To;df OG6/g]6 rnfpg s'g PlKns];g k|of]u ul/Psf] 5 < cjnf]sg ug{ 
nufpg'xf];\ .

 • :nfO8df ljleGg k|sf/sf a|fph/sf b]vfO{ ltgLx¿sf] gfd / sfd 5nkmn ug'{xf];\ .
 • 5nkmnsf] cfwf/df a|fph/sf] kl/ro lbg'xf];\ . 

lj|mofsnfk # M ;r{ OlGhgsf] kl/ro

 • sDKo'6/ l:j|mgdf s'g} a|fph/ vf]nL To;df 
ePsf ;r{ OlGhg -google, microsoft bing, 
yahoo cflb_ kfn}kfnf} /fv]/ ltgLx¿sf] 
interface k|bz{g ug'{xf];\ .

 • logLx¿sf] k|of]u u/L OG6/g]6af6 ljleGg 
hfgsf/L vf]Hg ;lsg] s'/fsf] pbfx/0f k|bz{g 
ug'{xf];\ .

 • dflysf lj|mofsnfksf] cfwf/df ;r{ OlGhgsf] kl/ro lbg'xf];\ .

lj|mofsnfk $M k|of]ufTds cEof;, cjnf]sg / k[i7kf]if0f

 • ljBfyL{nfO{ sDKo'6/df ePsf] s'g} a|fph/ vf]Ng nufO{ To;df default sf] ¿kdf s'g search 
engine /x]sf] 5 cjnf]sg ug{ nufpg'xf];\ .

 • j|mdzM cGo search engine kl/jt{g ug{ nufpg'xf];\ .
 • x/]s ;r{ OlGhgsf] k|of]u u/L s'g} hfgsf/L ;r{ ug{ nufpg'xf];\ .
 • ljBfyL{n] u/]sf] k|of]ufTds cEof;sf] cjnf]sg u/L cfjZostfcg';f/ k[i7kf]if0f k|bfg ug'{xf];\ .

-3_ d"Nofª\sg
 • a|fph/sf s'g} tLg pbfx/0f lbg'xf];\ .
 • OG6/g]6af6 s'g} hfgsf/L lng tkfO{F{Fn] s'g ;r{ OlGhgsf] k|of]u ug'{ePsf] 5 <
 • tkfO{F{Fn] k|of]u ug'{ePsf] sDKo'6/df s'g a|fph/ / ;r{ OlGhgsf] k|of]u ePsf] 5, b]vfpg'xf];\ .
 • sDKo'6/df ;r{ OlGhg kl/jt{g ug]{ tl/sf k|of]u u/]/ b]vfpg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
kf7\ok':ts tyf OG6/g]6sf] k|of]u u/L ljleGg a|fph/ / ;r{ OlGhgsf] gfd / nf]uf];lxtsf] ;"rL 
rf6{ k]k/df tof/ ug'{xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ . pTs[i7 s'g} Ps rf6{sf] 5gf]6 u/L 
sIffsf]7fdf em'G8\ofpg] Joj:yf ug'xf];\ .
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rf}wf}F / kGw|f}F lbg

ljifoj:t' M j]a;fO6sf] kl/ro / k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • j]a;fO6sf] kl/ro lbg
 • pkof]uL j]a;fO6sf] klxrfg ug{ / k|of]u atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, ljleGg 

pkof]uL j]a;fO6 ePsf] :nfO8

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! j]a;fO6sf] kl/ro

 • ljBfyL{nfO{ sDKo'6/ k|of]uzfnfdf n}hfg'xf];\ . ;a} ljBfyL{nfO{ 5'6\6f5'6\6} sDKo'6/ rnfpg ck'u 
ePsf] cj:yf ePdf ;d"xdf kfn}kfnf] rnfpg] Joj:yf ldnfpg'xf];\ .

 • sDKo'6/ k|of]uzfnfdf lzIfsn] k|bz{g u/]sf] ljifoj:t' tyf ;fdu|L ;a} ljBfyL{n] b]Vg ldNg] 
u/L k|f]h]S6/;lxtsf] sDKo'6/ jf :df6{af]8{sf] k|aGw ldnfpg'xf];\ .

 • cfkm\gf] ljBfnosf] j]a;fO6 jf cGo s'g} ;+:yfsf] j]a;fO6 vf]nL ToxfF /flvPsf] d]g'af/df 
ePsf hfgsf/L tyf tYofª\s k|bz{g u/fpg'xf];\ . h:t} M weather.com, quizizz.com cflb .

 • o;sf] cfwf/df j]a;fO6sf] kl/ro lbg'xf];\ / j]a;fO6sf] dxŒjsf] af/]df 5nkmn ug'{xf];\ .

lj|mofsnfk @ M j]a;fO6 cWoog ug]{ k|of]ufTds cEof;

 • kfj/KjfOG6 :nfO8df s]xL pkof]uL j]a;fO6 address k|bz{g ug'{xf];\ .
 • x/]s ljBfyL{÷;d"xnfO{ sDKo'6/df pSt j]a;fO6 ;r{ u/L ToxfF /flvPsf hfgsf/L cjnf]sg 

ug{ nufpg'xf];\ .

lj|mofsnfk # cjnf]sg, k[i7kf]if0f / d"Nofª\sg

 • k|of]ufTds sfo{ ;~rfngsf] j|mddf ;a} ljBfyL{÷;d"xsf] ultljlw cjnf]sg u/L cfjZos 
;xfotf k|bfg ug'{xf];\ .

 • k|To]s ;d"xn] cfˆgf] sfo{ ;s]kl5 cfkm"n] jf cfkm\gf] ;d"xn] cjnf]sg u/]sf] hfgsf/L sIffdf 
k|:t't ug{ nufpg'xf];\\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .

-3_ d"Nofª\sg
 • tkfO{F{Fn] cjnf]sg ug'{ePsf] s'g} b'O{cf]6f j]a;fO6sf] gfd atfpg'xf];\ .
 • j]a;fO6x¿ lsg pkof]uL x'G5g\ <
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 43

 • ljBfnosf] j]a;fO6nfO cem a9L pkof]uL agfpg s:tf hfgsf/L ;dfj]z / yk ug'{knf{ < 
;'emfj k]; ug'{xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
s'g} web browser vf]n]/ To;sf] ;r{af/df uO{ www.moecdc.gov.np 6fOk u/]/ enter a6g 
lyRg'xf];\ . o;f] ubf{ j]ak]h v'Ng] 5 hxfF ljleGg option b]lvG5g\ . ltgLx¿dWo] s'g} Pp6f 
5fGg'xf];\ . h:t} M olb tkfO{F{Fn] Text book 5fGg'eof] eg] ljleGg sIffsf kf7\ok':tssf] ;"rL v'Ng] 
5 . cfkm"nfO{ cfjZos kg{] kf7\ok':ts 5fg]/ 8fpgnf]8 ug'{xf];\ . o;/L kf7\ok':ts j]a;fO6af6 
8fpgnf]8 ug]{ tl/sf sIffdf ;fyLx¿ dfem k|:t't ug'{xf];\ .

;f]x|f}F lbg

ljifoj:t' M OG6/g]6 ;le{; k|f]efO8/ (ISP)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • cfOP;kLsf] kl/ro lbg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dlitis dGyg 

lgDgcg';f/sf k|Zgsf] 5nkmnaf6 ljifo k|j]z ug'{xf];\ .

 • tkfO{F{Fn] s'g s'g OG6/g]6 ;]jf k|bfosaf6 OG6/g]6 ;]jf pkof]u ub}{ cfpg'ePsf] 5 <
 • OG6/g]6 ;]jf k|bfosn] s] sf] cfwf/df z'Ns lng] u/]sf 5g\ <
 • tkfO{F{FFnfO{ yfxf ePsf ISP sf] gfd atfpg ;Sg'x'G5 <

lj|mofsnfk @ M OG6/g]6 ;]jf k|bfossf] kl/ro / Oltxf;

 • lj|mofsnfk ! sf] 5nkmnsf] cfwf/df 
lrqdf b]vfOPsf gfd h:t} ljleGg OG6/g]6 
;]jf k|bfos sDkgLsf] pbfx/0f k|:t't 
ug'{xf];\ . 

 • oLdWo] ljBfyL{n] cfkm\gf] 3/sf] df]afOn 
tyf sDKo'6/df  k|of]u ug]{ OG6/g]6 
;]jf k|bfos s'g sDkgL xf] < atfpg 
nufpg'xf];\ . yfxf geP csf]{ lbg ;f]w]/ cfpg nufpg'xf];\ .

 • dflysf] 5nkmnsf] cfwf/df OG6/g]6 ;]jf k|bfossf] kl/ro lbg'xf];\ .
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lj|mofsnfk # M OG6/g]6 ;]jf k|bfossf] pkof]u / ljz]iftf 

 • OG6/g]6sf] k|of]u u/L ug{ ;lsg] ljleGg sfo{ h:t} M ;~rf/, ;fdflhs ;~hfn, cGt/lj|mof, 
8s'd]G6sf] cfbfgk|bfg cflb;Fu;DalGwt lrq jf lel8of] k|bz{g u/fpg'xf];\ .

 • plNnlvt ;a} sfo{x¿ ug{ cfjZos kg]{ OG6/g]6 ;]jf s;/L s'g ;]jf k|bfos ;+:yfn] pknJw 
u/fpg] xf] < k|Zg ug'{xf];\ . o;sf] pQ/;lxtsf] 5nkmnsf] cfwf/df OG6/g]6 ;]jf k|bfos 
sDkgLsf] pkof]lutf j0f{g ug'{xf];\ .

 • OG6/g]6 ;]jfsf] ;fy} OG6/g]6 ;]jf k|bfossf cGo ljz]iftf h:t} M k|of]ustf{nfO{ pknJw 
u/fpg] Od]n 7]ufgf, o'l6ln6L ;km\6j]o/, j]a xf]l:6ª\ ;]jf cflbsf] klg j0f{g u/L l6kf]6 ug{ 
nufpg'xf];\ .

-3_ d"Nofª\sg
 • OG6/g]6 ;]jf k|bfos (ISP) eGgfn] s] j'lemG5 <
 • tkfO{F{Fsf] ;d'bfodf k|of]u ePsf s'g} b'O{cf]6f OG6/g]6 ;]jf k|bfossf] gfd n]Vg'xf];\ .
 • OG6/g]6 ;]jf k|bfos (ISP) sf s'g} rf/cf]6f ljz]iftf n]Vg'xf];\ . 

-ª_ u[xsfo{÷kl/of]hgf sfo{
 • OG6/g]6sf] k|of]u u/L xfd|f] b]zdf s'g s'g OG6/g]6 ;]jf k|bfos ;+:yfn] OG6/g]6 ;]jf pknJw 

u/fPsf /x]5g\ < ;"rL tof/ u/L l:k|8l;6df tflnsf agfpg'xf];\ / sIffdf k|:t't ug'{xf];\ . 

;qf}F / c7f/f}F lbg

ljifoj:t' M ;fdflhs ;~hfnsf ;fO6sf] kl/ro / k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • ;fdflhs ;~hfnsf ;fO6sf] kl/ro lbg 
 • ;fdflhs ;~hfnsf ;fO6sf] k|of]u atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M dlitis dGyg

s] tkfO{F{Fn] df]afOn jf sDKo'6/df OG6/g]6sf] k|of]u u/L s'g} ;fdflhs ;~hfnsf] k|of]u ug'{ePsf] 
5 < olb 5 eg] s'g s'g ;fdflhs ;~hfnsf Pk k|of]u ug'{x'G5 < cfhsn xfd|f] ;dfhdf w]/}n] 
?rfPsf ;fdflhs ;~hfnsf Pk s'g s'g x'g\ < oL / o:t} k|Zgsf] 5nkmn / pQ/af6 ljifo k|j]z 
ug'{xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 45

lj|mofsnfk @ M ;fdflhs ;~hfnsf] kl/ro

 • lrqdf b]vfOP h:t} ljleGg ;f];n 
ldl8ofsf ;fO6 k|bz{g ug'{xf];\ .

 • lrqdf b]vfOPsf ;fdflhs ;~hfnsf] 
5nkmn u/L kl/ro u/fpg'xf];\ . 

 • ;fdflhs ;~hfnsf] kl/rosf] ;fy;fy} 
;fdflhs ;~hfn k|of]u ug{ cfjZos 
kg]{ xf8{j]o/, ;km\6j]o/ l8efO;, OG6/g]6 kxF'r, PlKns];g, PsfpG6 cflbsf] af/]df klg :ki6 
kfg'{xf];\ .

lj|mofsnfk # M Anusf] kl/ro / Anu PsfpG6 vf]Ng] tl/sf

 • s'g} Pp6f Anu PsfpG6sf] k|bz{g u/fpg'xf];\ .
 • k|bz{gsf] cfwf/df Jnusf] pkof]lutf 5nkmn ug'{xf];\ .
 • o;sf] ;fy} Anu PsfpG6 vf]Ng] tl/sf klg k|bz{g ug'{xf];\ .

-3_ d"Nofª\sg
 • xfd|f] ;dfhdf k|of]u ul/g] OG6/g]6df cfwfl/t ;fdflhs ;~hfnsf pbfx/0f n]Vg'xf];\ .
 • ;fdflhs ;~hfnsf] ;b'kof]u u/f}F, b'¿kof]u xf]Og eGg] zLif{sdf Pp6f ;Gb]zd"ns n]v tof/ 

kfg'{xf];\ . 
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 • Anu PsfpG6 vf]Ng] tl/sf a'Fbfut ¿kdf n]Vg'xf];\ . 

-ª_ u[xsfo{÷kl/of]hgf sfo{
 • lzIfssf] ;xof]udf ljBfnosf] sDKo'6/ jf cfkm\gf cleefjssf] df]afOndf Anu vf]Ng'xf]; / 

To;df cfkm"nfO{ nfu]sf] s'g} larf/ jf 5f]6f] n]v /rgf k|ljli6 ug'{xf];\ .

pGgfO;f}F lbg

ljifoj:t' M ;fdflhs ;~hfnsf ;fO6sf] kmfObf / a]kmfObf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • ;fdflhs ;~hfnsf ;fO6sf] kmfObf / a]kmfObf j0f{g ug{ 

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, ljleGg 

;fdflhs ;~hfnsf pkof]u b]lvg] lrq, lel8of] tyf ;fdflhs ;~hfnsf sf/0f ;dfhdf b]vf 
k/]sf ljs[lt, lj;ª\ultx¿ ;d]l6Psf ;dfrf/, lrq, lel8of] cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f

;f];n ldl8ofsf kmfObf s] s] 5g\ < ;f];n ldl8of sf/0f xfd|f] ;dfhdf s:tf gsf/fTds ultljlw 
3l6/x]sf 5g\ < oL / o:t} k|Zgsf] 5nkmn / pQ/af6 ljifo k|j]z ug'{xf];\ . 

lj|mofsnfk @ M ;f];n ldl8ofsf kmfObf / a]kmfObf -;d"x sfo{_

 • ljBfyL{ ;ª\Vofcg';f/ ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .
 • k|To]s ;d"xnfO{ ;f];n ldl8ofsf kmfObf / a]kmfObf pNn]v ul/Psf] rf6{ tof/ ug{ nufpg'xf];\ . 
 • ;d"x sfo{ u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] cjnf]sg u/L k[i7kf]if0f k|bfg ug'{xf];\ .
 • ;d"x sfo{df n]vg ;lsPkl5 ;a} ;d"xn] tof/ kf/]sf ;fdu|LnfO{ leQfdf e'mG8ofP/ kfn}kfnf] 

;a} ;d"xnfO{ cjnf]sg ug{ tyf yk k[i7kf]if0f n]Vg nufpg'xf];\ . cGTodf ;a} ;d"xsf] sfo{sf] 
k|:t'lt ug{ nufO{ cfjZos yk k[i7kf]if0f k|bfg ug'{xf];\ . 

 • ;fy} cfGtl/s d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ . 

-3_ d"Nofª\sg 
 • b}lgs hLjgdf ;fdflhs ;~hfnn] kf/]sf s'g} tLg kmfObfx¿ n]Vg'xf];\ .
 • ;f];n ldl8ofsf a]kmfObfsf ;"rL tof/ kfg'{xf];\ .
 • tkfO{F{FFsf] k9fOdf tyf kl/jf/sf ;b:osf] sfo{df ;fdflhs ;~hfnsf] k|of]usf] sf/0f s:tf] 

c;/ k/]sf] kfpg'x'G5 < aF'bfut ¿kdf pNn]v ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 47

 • ljZjsf sltko d'n'sdf lglZrt k|sf/sf ;fdflhs ;~hfndf k|ltaGw nufOPsf] 5 . o;sf] 
sf/0f s] xf]nf < ;f]wvf]h u/L n]Vg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
 • tkfO{F{FFsf] ljBfnodf ePsf] sDKo'6/ jf cfkm\gf] cleefjssf] :df6{ kmf]g vf]n\g'xf]:f\ . To;df 

ljleGg k|sf/sf ;f];n g]6jls{+8 ;fO6 b]vfk5{G.\ . To;dWo] Youtube 5gf]6 ug{'xf];\ / To;sf] 
;r{ d]g'df uO{ ‘CEHRD Virtual' 6fOk u/L OK ug{'xf]:.\ . pSt sfo{ ubf{ ljleGg sIffsf 
km/s km/s ljifosf virtual class sf lel8of] b]vf k5{g\ . tkfO{F{F+nfO{ cfjZos ljifosf] lel8of] 
vf]nL cjnf]sg ug{'xf];\ .

 • ;fdflhs ;~hfndf x'g ;Sg] vt/f, To;sf nflu ckgfpgk'g{] ;fjwfgL Pjd\ ;fdflhs 
;~hfnaf6 x'g] kmfObfaf/] sIffdf ;fyL;Fu ;fd"lxs 5nkmn u/L k|fKt lgisif{ rf6{k]k/df k|:t't 
ug{'xf];\ .

la;f}F lbg

ljifoj:t' M ;fOa/ ck/fwsf] ;fdfGo kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • ;fOa/ ck/fwsf] kl/ro lbg
 • ;fOa/ ck/fwsf ljleGg pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, ljleGg 

;fOa/ ck/fw b]lvg] lrq, lel8of] tyf ;fdflhs ;~hfnsf sf/0f ;dfhdf b]vf k/]sf ljs[lt, 
lj;ª\ultx¿ ;d]l6Psf ;dfrf/, lrq, lel8of] cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M 36gf cWoog / dlitis dGyg

 • s] tkfO{F{FFn] ;dfhdf On]S6«f]lgs dfWodaf6 s'g} JolSt jf ;d"x lj?4sf ultljlw ePsf 36gfx¿ 
;'Gg'ePsf] 5 < OG6/g]6 / On]S6«f]lgs dfWodaf6 s:tf s:tf u}/ sfg'gL ultljlw ePsf] b]Vg' 
jf ;'Gg' ePsf] 5 < oL / o:t} k|Zgaf6 ljifo k|j]z ug'{xf];\ .

 • ;fdflhs ck/fw;DaGwL s'g} Ps 36gf ;'gfpg'xf];\ .

lj|mofsnfk @ M ;fOa/ ck/fwsf] kl/ro

 • ;fOa/ ck/fw;Fu;DalGwt lel8of], cl8of], ;dfrf/ cflb k|bz{g ug'{xf];\ .
 • k|bz{g ul/Psf] ;fdu|Lsf] 5nkmn / j0f{gsf] cfwf/df kl/ro lbg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *48

lj|mofsnfk # M ;fOa/ ck/fwsf ljleGg ¿kx¿
 • ;fOa/ ck/fw;Fu;DalGwt ljleGg ¿kx¿sf] k|ltlglwTj ug]{ lrqx¿ k|bz{g ug'{xf];\ . h:t} M 

klxrfg rf]/L, ;fOa/ cftª\sjfb, ;fOa/ a'lnª, dfg xfgL cflb
 • k|bz{g ul/Psf lrqn] hgfpg] ;fOa/ ck/fwsf] j0f{g kfn}kfnf] u/fpg'xf];\ .
 • j0f{g u/] cg'¿k x/]s ljBfyL{nfO{ ;fOa/ ck/fwsf ;fdfGo ¿ksf] ;"rL tof/ ug{ nufpg'xf];\ . 

-3_ d"Nofª\sg
 • ;fOa/ ck/fw eGgfn] s] a'lemG5 < pbfx/0f lbg'xf];\ .
 • ;fOa/ ck/fwsf ;fdfGo ¿ksf] ;"rL tof/ ug'{xf];\ . 
 • tkfO{F{Fsf] ;d'bfodf 36]sf] jf ;'g]sf] s'g} ;fOa/ ck/fwsf] 36gf 5f]6s/Ldf j0f{g ug'{xf];\ . 
 • ;fOa/ ck/fw Go'gLs/0f ug{ s:tf] gLlt tyf of]hgf agfpg' pko'St xf]nf < ;'emfj lbg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
 • xfd|f] ;dfhdf 36\g] s]xL d'Vo ;fOa/ ck/fwdWo] a}8\s Pl6Pd cfj|md0f, uf]kgLotf r'xfj6, 

OG6/g]6dfkm{t cZnLn ;fdu|L ljt/0f, grflxFbf ckmjfx km}nfpg] cflb /x]sf 5g\ . o:tf ljleGg 
36gfaf6 aRgsf nflu ;Gb]z;lxtsf] kf]:6/ lgd{f0f u/L k|bz{g ug{'xf]:f\ . 

PSsfO;f}F lbg

ljifoj:t' M sDKo'6/ cfrf/;+lxtf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • sDKo'6/ cfrf/;+lxtfsf] kl/ro lbg
 • sDKo'6/ cfrf/;+lxtf cjnDag ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, ljleGg  lrq, 
lel8of] tyf ;dfrf/ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f

 • sDKo'6/ tyf df]afOndf OG6/g]6sf] k|of]u u/L ljljw sfo{ ubf{ s:tf s:tf sfo{ ug{ x'Fb}g < 
;fOa/ ck/fw a9\g'sf] sf/0f s] xf]nf < oL / o:t} k|Zgaf6 ljifo k|j]z ug'{xf];\ . 

lj|mofsnfk @ M sDKo'6/ cfrf/;+lxtfsf] kl/ro

kf7\ok':tssf] lj|mofsnfk 2.10
 • sDKo'6/df ug{ ldNg] / gldNg] sfo{sf] ;"rL tof/ ug{ nufpg'xf];\ .
 • ljBfyL{n] tof/ kf/]sf] ljj/0f sIffdf ;d"xut ¿kdf k|:t'lt ug{ nufpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 49

 • cfjZos yk k[i7kf]if0f k|bfg ug'{xf];\ . 

lj|mofsnfk # M sDKo'6/ cfrf/;+lxtf lgdf{0f -;d"x sfo{_

 • ljBfyL{ ;ª\Vofcg';f/sf] ;ª\Vofdf ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .
 • k|To]s ;d"xnfO{ sDKo'6/ cfrf/;+lxtf pNn]v ul/Psf] rf6{ tof/ ug{ nufpg'xf];\ . ;d"x sfo{ 

u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] ;"Id cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} 
cfGtl/s d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg 
 • sDKo'6/ cfrf/;+lxtf eGgfn] s] a'lemG5 < 
 • sDKo'6/ tyf OG6/g]6sf] k|of]u ubf{ s:tf cfrf/;+lxtf kfngf ug]{ ug'{ePsf] 5 < ;"rL tof/ 

kfg'{xf];\ . 
 • tkfO{F{Fsf] ;Dds{df /x]sf JolStn] sDKo'6/ cfrf/;+lxtf kfngf gu/]sf] s'g} 36gf 5 < pNn]v 

ug'{xf];\ .

afO;f}F lbg

ljifoj:t' M ;fOa/ sfg'g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • ;fOa/ sfg'gsf] kl/ro lbg
 • ;fOa/ ck/fw / ;hfosf] hfgsf/L lbg
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *50

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{jf]8{, ljleGg lrq, 

lel8of] tyf ;dfrf/ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dlitis dGyg 

 • s'g} JolStn] sDKo'6/ cfrf/;+lxtf knfgf gu/]df p;nfO{ s:tf] k|sf/sf] sf/jfxL xf]nf < 
 • s:tf] sfo{nfO{ ;fOa/ ck/fw eGg] xf]nf <
 • ;fOa/ ck/fw wPdf bf]ifL sf/jfxLsf] cfwf/ s] xf]nf < 
 • s] ;a} k|sf/sf ;fOa/ ck/fwsf] ;hfo Pp6} xf]nf t <
 • oL o:t} k|Zgaf6 ljifo k|j]z ug'{xf];\ .

lj|mofsnfk @ M ;fOa/ sfg'gsf] kl/ro

lj|mofsnfk ! sf] 5nkmnsf] cfwf/df ;fOa/ sfg'g / o;sf] cfjZostf atfpg'xf];\ .
g]kfn ;/sf/n] sfof{Gjogdf NofPsf] ljB'tLo sf/f]af/ P]g @)^# / lgodfjnL @)^$ sf] xf8{skL 
jf ;km\6skL ljBfyL{ ;d"xdf cWoog ug{ lbg'xf];\ / d'Vo d'Vo ljz]iftfsf] l6kf]6 ug{ nufO{ k|:t't 
ug{ nufpg'xf];\ .

lj|mofsnfk # M ;fOa/ ck/fw / ;hfo 

 • ljB'tLo sf/]jf/ P]g / lgodfjnLsf] cWoogkl5 s:tf s:tf ;fOa/ ck/fwsf nflu s:tf] 
;hfosf] Joj:yf pNn]v ul/Psf] /x]5 l6kf]6 ug{ / rf6{ k]k/df n]vL k|:t'lt ug{ nufpg'xf];\ . 

lj|mofsnfk $ M ;fOa/ ck/fw hgfpg] ;ª\s]t tyf lrq

 • ljBfyL{nfO{ ;fOa/ ck/fwsf ljleGg :j¿ksf] pbfx/0f lbg'xf];\ .
 • ;fOa/ ck/fw hgfpg] ;ª\s]t tyf lrq agfpg nufpg], k|:t'lt ug{ nufpg'xf];\ / pTs[i6nfO{ 

sIffsf]7fsf] leQfdf em'G8ofpg nufpg'xf];\ .पाठ्य
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ास 
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 51

-3_ d"Nofª\sg
 • ;fOa/ sfg'gsf If]q s'g s'g x'g\ < pbfx/0f lbg'xf];\ .
 • g]kfnsf] ;fOa/ sfg'gsf] Oltxf; 5f]6s/Ldf j0f{g ug'{xf];\ .
 • On]S6«f]lgs n]gb]g P]gcg';f/ ;fOa/ ck/fw s;'/ 7x/]df s:tf] ;hfo x'g] k|fjwfg 5 <
 • tkfO{F{Fsf] larf/df afnaflnsf s:tf] k|sf/sf] ;fOa/ ck/fwaf6 kLl8t eO/x]sf 5g\ < o;af6 

hf]ufpg s:tf] Joj:yf x'g' h?/L b]Vg'x'G5 < dt hfx]/ ug'{xf];\ . 

-ª_ kl/of]hgf sfo{
 • lzIfssf] lgb{]zgcg';f/ ;d"x lgdf0f u/L k|To]s ;d"xdf ;fd"lxs 5nkmn / ;Gbe{ ;fdu|Lsf] 

cWoogaf6 sDKo'6/ tyf OG6/g]6sf] k|of]u ub{f x'g] u/]sf ck/fw / tL ck/fwdf x'g] ;hfosf] 
af/] Pp6f tflnsf agfO{ sIffdf k|bz{g ug{'xf];\ .

t]O;f}F / rf}la;f}F lbg

ljifoj:t' M OG6/g]6 ;'/Iff

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • OG6/g]6 ;'/Iffsf] kl/ro lbg
 • OG6/g]6 ;'/Iffsf pkfo klxrfg ug{
 • OG6/g]6 ;'/Iffsf pkfo cjnDag ug{

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • OG6/g]6 ;'ljwf ;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, ljleGg  

lrq, lel8of] tyf ;dfrf/ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f 

tkl;nsf k|Zg ;f]w]/ ljBfyL{sf] OG6/g]6;DaGwL k"j{ 1fgsf] k/LIf0f ug'{xf];\ M

 • OG6/g]6sf] k|of]u ug'{ePsf] 5 <
 • OG6/g]6sf] k|of]u u/L s:tf s:tf ;]jf ;'ljwf pkof]u ug'{ePsf] 5 <
 • OG6/g]6 ;]jf ;'ljwf k|bfg ug]{ Pk, ;km\6j]o/ cflbsf] ;'/Iffsf tl/sf s;/L ckgfpg'ePsf] 5 < 
 • OG6/g]6af6 8f6f x\ofs u/]sf] ;DaGwL s'g} ;dfrf/ jf 36gf ;'Gg'ePsf] 5 <

lj|mofsnfk @ M OG6/g]6 ;'/Iffsf] kl/ro 

 • lj|mofsnfk ! sf] 5nkmnsf cfwf/df OG6/g]6 ;'/Iffsf] kl/ro lbg'xf];\ .

lj|mofsnfk # M OG6/g]6 ;'/Iffsf vt/f

 • ljBfyL{ ;ª\Vofcg';f/ ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *52

 • k|To]s ;d"xnfO{ OG6/g]6 ;'/Iffsf vt/f pNn]v ul/Psf] rf6{ tof/ ug{ nufpg'xf];\ . k|of]ufTds 
sfo{ u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} 
cfGtl/s d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ .

lj|mofsnfk $ M OG6/g]6 ;'/Iffsf pkfo

 • OG6/g]6 ;'/Iffsf pkfosf] af/]df 5nkmn ug'{xf];\ .
 • 5nkmnsf] cfwf/df OG6/g]6 ;'/Iffsf ljleGg pkfosf] ;"rLs/0f ug{ nufpg'xf];\ .
 • ljBfyL{n] tof/ kf/]sf rf6{sf] k|:t'lt ug{ nufpg'xf];\  / pTs[i6nfO{ sIffsf]7fsf] leQfdf 

em'G8\ofpg nufpg'xf];\ .

;'/Iffsf pkfox¿
1. Be aware of phishing attacks
2. Biometric identifications
3. Password security
4. Safeguard your data
5. Mobile savviness
6. Manage risks with the internet of things
7. Keep the operating system updated
8. Stay informed of current cyber attacks events and follow precaution measure
9. PsyOps
10. Smart shopping

-3_ d"Nofª\sg
 • OG6/g]6 ;'/Iff eg]sf] s] xf] <
 • b}lgs hLjgdf OG6/g]6 rnfpFbf ;'/Iffsf s:tf pkfox¿ ckgfpg'ePsf] 5 < pNn]v ug'{xf];\ .  
 • OG6/g]6 ;'/Iffsf vt/f s] s] 5g\ < 5f]6s/Ldf j0f{g ug'{xf];\ .

-ª_ kl/of]hgf sfo{
tkfO{F{Fsf] 3/ / 5/l5d]sdf OG6/g]6sf] k|of]u ug'{x'g] JolStn] OG6/g]6 ;'/Iffsf s:tf s:tf pkfo 
ckgfpg'ePsf] 5 < cGtjftf{ jf k|ZgfjnLsf] dfWodaf6 ;j]{If0f ug'{xf];\ / ;f] tYofª\snfO{ 
ljZn]if0f u/L sIffdf k|:t't ug'{xf];\ .

klRr;f}F lbg

ljifoj:t' M /f]jf]l6S;

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • /f]af]6sf] kl/ro lbg
 • /f]jf]6sf] k|of]u x'g] If]q / o;n] ug]{ sfo{ atfpg
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 53

-v_ l;sfO ;xhLs/0f ;fdu|L
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, /f]af]6sf] 

lrq, /f]af]6n] sfo{ u/]sf] lel8of] tyf /f]af]6sf] k|of]u x'g] If]q / sfo{ pNn]v ul/Psf] lel8of] 
cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M /f]af]6sf] k|of]u u/L tof/ ul/Psf lrq tyf lel8of]sf] k|bz{g

 • /f]af]6sf] lrq / o;sf] k|of]u u/LPsf] lel8of] k|bz{g ug'{xf];\ . 
 • lrq tyf lel8of]df k|of]u ul/Psf oGqx¿ s] x'g\ < / s'g k|ljlwsf] k|of]u u/L agfOPsf  

xf]nfg\ < 5nkmn ug'{xf];\ . 

lj|mofsnfk @ M /f]af]6sf] kl/ro

lj|mofsnfk ! sf] 5nkmnsf] cfwf/df /f]af]6sf] kl/ro 
lbg'xf];\ .

/f]af]l6S; sDKo'6/, lj1fg / OlGhlgol/ªsf] Ps cGt/ ljifos zfvf xf] . /f]af]l6S;df /f]af]6sf] 
l8hfOg, lgd{f0f, ;~rfng / k|of]u ;dfj]z x'G5 . /f]jf]l6S;sf] nIo eg]sf] dflg;nfO{ dbt 
ug{ ;Sg] d]l;g l8hfOg ug{' xf] . /f]af]l6S;n] d]sflgsn OlGhlgol/ª, On]lS6«sn OlGhlgol/ª, 
sDKo'6/ OlGhlgol/ªnufot ul0ftsf If]qnfO{ ;d]t PsLs[t u5{ . /f]af]l6S;n] dflg;nfO{ 
;xof]u ug{] / dfgj sfo{ gSsn ug{ ;Sg] d]l;g ljsf; ub{5 . dflg;n] ug{ g;Sg] hf]lvdo'St 
sfo{df /f]af]6sf] ;xof]u lnP/ sfd ug{ ;lsG5, h:t} M lj:kmf]6s kbfy{ l8:kf]h ug{, cGtl/Ifdf 
lgb{]zgcg';f/ sfo{ ug{, ;d''›sf] ulx/fOdf ljleGg sfo{ ug{ / ljsL/0fsf] lgoGq0f ug{ /f]af]6sf] 
k|of]u x'G5 .

lj|mofsnfk # M /f]af]6sf] sfo{ / k|of]u x'g] If]q

 • ljBfyL{ ;ª\Vofcg';f/ ljBfyL{sf] ;d"x lgdf{0f ug'{xf];\ .
 • /f]af]6sf] sfo{ / k|of]usf] af/]df lrq, rf6{ jf lel8of]sf] k|of]u u/L hfgsf/L u/fpg'xf];\ .
 • k|To]s ;d"xnfO{ /f]af]6sf] sfo{ / k|of]u pNn]v ul/Psf] rf6{ tof/ ug{ nufpg'xf];\ . sfo{ 

u/]sf] ;dodf ljBfyL{n] u/]sf ultljlwsf] cjnf]sg u/L k[i7kf]if0f k|bfg ug'{sf] ;fy} cfGtl/s 
d"Nofª\sgsf] clen]vLs/0f;d]t ug'{xf];\ .
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-3_ d"Nofª\sg 
 • /f]af]6sf s'g} rf/ sfo{sf] ;"rL tof/ ug'{xf];\ .
 • dfgjsf] ;6\6f /f]af]6sf] k|of]u a9L pkof]uL x'g] If]qx¿ sf/0f;lxt pNn]v ug'{xf];\ .  
 • xfn ljsl;t d'n'sx¿df /f]af]6sf] k|of]u tLj| ¿kdf eO/x]sf] 5 . o:tf /f]af]6 s:tf s:tf sfo{ 

ug{sf nflu k|of]u ul/Fb} cfPsf 5g\ . j0f{g ug'{xf];\ . 

-ª_ kl/of]hgf sfo{
ljleGg sfo{ ug{sf nflu agfOPsf /f]af]6sf lrqx¿ ;ª\sng ug'{xf];\ . ltgLx¿sf] sfo{;lxt 
;a}nfO{ Pp6f rf6{k]k/df 6fF:g'xf];\ / sIffdf k|:t't u/L leQfdf em'G8\ofpg'xf];\ . 

5lJj;f}F lbg

ljifoj:t' M er'{cn jf:tljstfsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • er{'cn l/ofln6Lsf]] kl/ro lbg
 • er{'cn l/ofln6L k|of]u x'g] If]q / o;n] ug]{ dxŒjk"0f{ sfo{ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, er{'cn 

l/ofln6L;Fu;DalGwt ljleGg lrq, lel8of], pks/0f, rf6{ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M er'{cn jf:tljstfsf] lel8of] cjnf]sg

er{'cn l/ofln6Lsf] k|of]u ul/Psf] lel8of] k|bz{g 
ug'{xf];\ . o' 6\o'jdf er{'cn l/ofln6L;DaGwL w]/} 
lel8of]x¿ kfOG5g\ . VR applications sf] k|of]u 
u/L o:tf 3D lel8of]x¿ x]bf{ jf:tljs h:t} 
b]lvG5g\ eGg] hfgsf/L u/fpg'xf];\ . 

lj|mofsnfk @ M er'{cn jf:tljstfsf] kl/ro

 • lj|mofsnfk ! sf] cfwf/df 5nkmn u/L er{'cn l/ofln6Lsf] kl/ro lbg'xf];\ .
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er{'cn l/ofln6L zAbn] d"n ¿kdf s[lqd jf:tljstf eGg] a'efpF5 . er{'cn l/ofln6L (VR) 
s[lqd jftfj/0f ljsf; ug{] sDKo'6/ k|ljlw xf] . er{'cn jf:tljstfdf dfgj r]tgf h:t} b[li6, 
:kz{, uGw / >j0fnfO{ gSsn u/]/ sDKo'6/nfO{ s[lqd ;+;f/df k|j]zåf/sf ¿kdf ;]jf ug{sf 
nflu l8hfOg ul/Psf] x'G5 . sDKo'6/n] pTkGg u/]sf] 3D image jf jftfj/0f (environment) 
nfO{ dflg;n] ljz]if On]S6«f]lgs pks/0f h:t}M ljz]if x]nd]6 jf ;]G;/x¿, r:df / kGhfsf] k|of]u 
u/]/ ef}lts tl/sfdf cGt/lj|mof (interact) ug{ ;Sg] k|ljlw g} virtual reality xf] .

lj|mofsnfk # M er'{cn jf:tljstfsf] k|of]u

 • er{'cn l/ofln6Lsf]] k|of]usf] af/]df lrq, rf6{ jf lel8of]sf] k|of]u u/L hfgsf/L u/fpg'xf];\ .
 • a'Fbf l6kf]6 tl/sfcg';f/ k|To]s ljBfyL{nfO{ eRo'{cn jf:tljstfsf] k|of]u;DaGwL w]/}eGbf w]/} 

a'Fbf l6kf]6 ug{ nufpg'xf];\ / kfn}kfnf] k|:t't ug{ nufpg'xf];\ .
 • o;/L k|:t't ubf{ gbf]xf]l/g] u/L eGg nufpg'xf];\ / cGtdf s'g} a'Fbf 5'6]sf] eP lzIfsn] yk 

hfgsf/L lbg'xf];\ .

-3_ d"Nofª\sg
 • er{'cn l/ofln6Lsf s'g} rf/ pkof]lutfsf] ;"rL tof/ ug'{xf];\ .
 • …k|ljlwsf] k|of]u u/L 3/}df a;]/ klg ljZjsf ljleGg 7fFpmsf] e|d0f ug{ ;lsG5Ú o; egfOnfO{ 

pbfx/0f;lxt yk :ki6 kfg'{xf];\ .
 • er{'cn l/ofln6L s:tf s:tf sfo{ ug{sf nflu k|of]u ul/b} cfPsf 5g\ < j0f{g ug'{xf];\ .

;tfO;f}F / c7fO;f}F lbg

ljifoj:t' M cfl6{lkml;on OG6]lnh]G;sf] kl/ro / k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • cfl6{lkml;on OG6]lnh]G;sf] kl/ro lbg / pbfx/0f lbg
 • cfl6{lkml;on OG6]lnh]G;sf] k|of]u atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, 

cfl6{lkml;on OG6]lnh]G;;Fu;DalGwt ljleGg  lrq, lel8of], ;dfrf/ tyf o;sf] k|of]u pNn]v 
ul/Psf] rf6{ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M cfl6{lkml;on OG6]lnh]G;sf] k|of]u u/L tof/ ul/Psf lrq tyf lel8of]sf] 
k|bz{g

 • cfl6{lkml;on OG6]lnh]G;sf] k|of]u u/L tof/ ul/Psf lrq tyf lel8of]sf] k|bz{g ug'{xf];\ .
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 • o:tf lrq tyf lel8of]x¿ s:tf] k|ljlwsf] k|of]u u/L tof/ ul/Psf xf]nfg\ < 5nkmn ug'{xf];\ .

cfl6{lkml;on OG6]lnh]G; (Artificial Inteligence, AI) n] d]l;gsf] dfgj h:t} Jojxf/ 
ug{] IfdtfnfO{ hgfpF5 . cfl6{lkml;on OG6]lnh]G;sf] g]kfn ¿kfGt/0f s[lqd a'l4dQf xf] . 
cfl6{lkml;on OG6]lnh]G; Pp6f pbLodfg k|ljlw xf] h;n] d]l;gsf] k|of]uaf6 a'l4dQf / dfgjLo 
IfdtfnfO{ a'e]/ sfo{ ug{ ;S5 .

lj|mofsnfk @ M cfl6{lkml;on OG6]lnh]G;sf] kl/ro / k|sf/ 

 • lj|mofsnfk ! sf] 5nkmnsf] cfwf/df cfl6{lkml;on OG6]lnh]G;sf] kl/ro lbg'xf];\ . 

cfl6{lkml;on OG6]lnh]G;sf] k|of]u u/L sDKo'6/df ;f]lwPsf k|Zgsf] pQ/ (For example: 
ChatGPT is an artificial intelligence (AI) chatbot that uses natural language 
processing to create humanlike conversational dialogue.)

lj|mofsnfk # M cfl6{lkml;on OG6]lnh]G;sf] k|of]u 

 • lj|mofsnfk ! / @ df 5nkmn ul/Pcg';f/ cfl6{lkml;on OG6]lnh]G;sf] k|of]u ;DaGwdf 
ljBfyL{nfO{ ldS; lk|mh k]o/ ljlwcg';f/ cg'ej cfbfgk|bfg ug{ nufpg'xf];\ . 

 • o;sf ;fy} pSt OG6]lnh]G;sf] k|of]u ;DaGwdf >Job[Zo ;fdu|sf] dfWodaf6 yk hfgsf/L 
lbg'xf];\ .

-3_ d"Nofª\sg
 • AI sf s'g} rf/ sfo{sf] ;"rL tof/ ug'{xf];\ . 
 • hgzlQmsf] ¿kdf dfgjeGbf dfgj oGq j9L pkof]uL x'g'sf] s'g} b'O{ sf/0f n]Vg'xf];\ . 
 • xfn ljsl;t d'n'sx¿df AI sf] k|of]u tLj| ¿kdf ul//x]sf 5g\ . o:tf AI s:tf s:tf sfo{ 

ug{sf nflu k|of]u ul/Fb} cfPsf 5g\ < j0f{g ug'{xf];\ . 

-ª_ kl/of]hgf sfo{
 • ljleGg If]qdf sfo{ ug{ agfOPsf AI x¿sf] lrq / sfo{ OG6/g]6sf] ;xof]u lnO{ ;ª\sng 

ug'{xf];\ . o;sf] cfwf/df …eljiosf] ljZj AI df lge{/ /xg]5Ú zLif{sdf Pp6f lgaGw tof/ 
ug'{xf];\ . 
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lzIfssf nflu yk hfgsf/L

cfl6{lkml;on OG6]lnh]G; / /f]af]6lar km/s
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pglGt;f}F lbg

ljifoj:t' M Snfp8 sDKo'l6ª\sf] kl/ro / k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • Snfp8 sDKo'l6ª\sf] kl/ro lbg
 • Snfp8 sDKo'l6ª\sf] k|of]u j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, Snfp8 

sDKo'l6ªsf] kl/ro / kmfObf;Fu;DalGwt ljleGg  lrq, lel8of] tyf rf6{ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M ljifo k|j]z

 • sDKo'6/df one drive, google drive df 
documents save u/]sf] cg'ej 5nkmn 
ug'{xf];\ .

 • OG6/g]6df cfwfl/t ePsf PlKns];gdf 
ePsf 8f6f h:t} km];a's, 6\jL6/ cflbdf 
;'/lIft ePsf kmfOn, 8s'd]G6 cflbsf] k|bz{g 
/ 5nkmn ug'{xf];\ .

lj|mofsnfk @ M Snfp8 sDKo'l6ª\sf] kl/lro

 • lj|mofsnfk ! sf] cfwf/df sDKo'6/df one drive tyf Gmail df google drive sf] cjnf]sg 
tyf k|of]usf] k|bz{g ug{ u/fpg'xf];\ .

Snfp8 sDKo'l68nfO{ Snfp8 jf er{'cn :k];df /flvPsf] 8f6f jf hfgsf/L h'g;'s} 7fpFaf6 klg 
x]g{ / k|of]u ug{ ;lsG5 . oL sDKo'l68 ;]jf k|bfg ug]+ sDkgLnfO{ Snfp8 ;]jf k|bfos elgG5 .  
Snfp8 sDKo'l68 ;]jf ;fj{hlgs / lghL b'j} x'g ;S5g\ . ;fj{hlgs Snfp8 ;]jfn] z'Nssf 
nflu OG6/g]6df cfkm\gf ;]jf k|bfg u5{g\ . csf]{tkm{ lghL Snfp8 ;]jfn] lglZrt ;8\Vofsf 
dflg;nfO{ dfq ;]jfx¿ k|bfg u5{g\ . ;fdfGotof xfdL Snfp8 sDKo'l68 ;]jfsf nflu k|of]udf 
cfwfl/t k};f lt5f}{F . g]kfndf 8f6fxa, l;Ne/ nfOlg8, Snfp8 lxdfno h:tf Snfp8 ;]jf 
k|bfosn] sfd ul//x]sf 5g\ .

 • o;sf] cfwf/df Snfp8 sDKo'l6ª\sf] kl/ro lbg'xf];\ . 
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lj|mofsnfk # M Snfp8 sDKo'l6ª\sf] kmfObf

 • ljBfyL{ ;ª\Vofcg';f/sf] ;ª\Vofdf ljBfyL{sf] 
;d"x lgdf{0f ug'{xf];\ .

 • k|To]s ;d"xnfO{ Snfp8 sDKo'l6ª\sf] kmfObf 
pNn]v ul/Psf] rf6{ tof/ ug{ nufpg'xf];\ .  
k|of]ufTds sfo{ u/]sf] ;dodf ljBfyL{n] 
u/]sf ultljlwsf] cjnf]sg u/L k[i7kf]if0f 
k|bfg ug'{sf] ;fy} cfGtl/s d"Nofª\sgsf] 
clen]vLs/0f;d]t ug'{xf];\ .

-3_ d"Nofª\sg
 • tkfO{F{Fn] b}lgs hLjgdf Snfp8 sDKo'l6ª\sf] k|of]u u/]sf s'g} b'O{ pbfx/0f lbg'xf];\ .
 • Snfp8 sDKo'l6ª\sf] s'g} rf/ kmfObfx¿sf] ;"rL tof/ ug'{xf];\ .
 • tkfO{F{Fsf] ;fyL;Fu w]/} dxŒjk"0f{ 8s'd]G6x¿ tyf kmf]6f] / lel8of]x¿ sDKo'6/sf] 8«fOedf 5g\ . 

pxfFsf] sDKo'6/ k'/fgf] ePsf] tyf efO/;sf] ;d:ofn] tL 8s'd]G6nfO{ s;/L ;'/lIft /fVg] eg]/ 
lrlGtt x'g'x'G5 . of] ;d:ofsf] ;dfwfgsf nflu tkfO{F{F pxfFnfO{ s:tf] ;Nnfx lbg'x'G5 . 

-ª_ kl/of]hgf sfo{
g]kfndf k|of]u eO/x]sf] er{'cn l/ofln6L (Virtual Reality -VR) sf pbfx/0f OG6/g]6af6 vf]hL 
u/L kfj/KjOG6 :nfO8 tof/ u/L sIffdf k|:t't ug{'xf];\ . 

tL;f}F lbg

ljifoj:t' M k|ltljlDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg

 • o; PsfOsf] cGtdf ljBfyL{nfO{ kf7sf] ;f/f+z n]Vg nufO{ kfn}kfnf] PsfOsf] ;du| l;sfOsf] 
k|ltljDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltljDagsf ljlw, 
tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

 • PsfOsf] cGTodf lbOPsf ;a} k|sf/sf cEof;af6 s]xL k|Zg k|ltlglwd'ns 9ª\uaf6 ;f]Wg'xf];\ . 
k|Zg ;f]4f ljBfyL{nfO{ cufl8 af]nfO{ hot seat df /fVg], pen in middle ug]{ cflb ug{ ;lsG5 . 

 • PsfO @ df kf7\oj|mddf lbOPsf kl/of]hgf tyf k|of]ufTds sfo{ l;sfO lj|mofsnfk;Fu} u/fO{ 
ljBfyL{sf] l;sfOsf] clen]v /fVg'xf];\ . 

 • ljBfyL{n] o; PsfOdf ePsf ljleGg kl/of]hgf sfo{sf k|ltj]bg tyf cEof;sf] clen]vLs/0f 
k'l:tsf k/LIf0f u/L cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ .
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 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utf cg'¿ksf d"Nofª\sgsf] ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGtdf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u 
/ pRr bIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRr 
bIftf tx_ sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/ k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ 
k[i7kf]if0f lbg'xf];\\ .

PsfO cEof;
ax'j}slNks k|Zg
1. tn lbOPsf dWo] sDKo'6/ a|fph/x¿sf] ;d"x s'g xf] <

s_ u'un, dfOj|mf];k\m6 Ph, ;kmf/L, df]lhnf kmfo/kmS; (Google, Microsoft edge, 
Safari, Mozilla firefox)

v_ u'un j|mf]d, dfOj|mf];k\m6 Ph, ;kmf/L, df]lhnf kmfo/kmS; (Google chrome, Microsoft 
edge, Safari, Mozilla firefox)  

u_ ljª, dfOj|mf];k\m6 Ph, ;kmf/L, u'un j|mf]d (Bing, Microsoft edge, Safari, Google 
chrome)

3_ u'un, dfOj|mf];k\m6 Ph, ofx', df]lhnf kmfo/kmS; (Google, Microsoft edge, Yahoo, 
Mozilla Firefox)

2. tn lbOPsf dWo] s'g pks/0fn] xf8{skLnfO{ ;km\6 skLdf ¿kfGt/ u5{ <

s_ kmf]6f]skL d]l;g
v_ lk|G6/ d]l;g
u_ Pl6Pd d]l;g
3_ :Sofg/ d]l;g

3. tn lbOPsf] dWo] ;xL jfSof+z s'g xf] <

s_ OG6/g]6 ;'/Iffsf nflu x\oflsª ul/G5 .
v_ lkml;ª Ps k|sf/sf] ;fOa/ ck/fw xf] .
u_ kmfo/jfnsf] k|of]u sDKo'6/ cfrf/;+lxtfsf] pNnª\g xf] .
3_ PlG6efO/; ;km\6j]o/sf] sf/0f ;fOa/ ck/fw a9]sf] kfOG5 . 

4. tn lbOPsf] dWo] s'grflxF ;fdflhs ;~hfnsf] kmfObf  xf] <

s_ hlt klg vftf vf]Ng kfOg]
v_ ;fdu|L vl/bdf u|fxsx¿sf] ;xh cGtlj|m{of
u_ ;"rgfsf] e/kbf]{ / cflwsfl/s ;|f]t
3_ /rgfTds sfo{sf nflu /fd|f] cj;/ 
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5. cfhsn sDKo'6/ tyf :df6{ kmf]gdf cgnfOgdf ljleGg v]nx¿ h:t} M r];, n'F8f] cflb v]Ng] 
ul/G5 . of] tn lbOPsf dWo] s'g  k|ljlw;Fu ;DalGwt 5 <

s_ /f]af]l6S;
v_ er'{cn jf:tljstf
u_ cfl6{lkml;on OG6]lnh]G;
3_ Snfp8 sDKo'l6ª

ljifout k|Zg
1. Pl6Pd d]l;gdf Ogk'6 / cfp6k'6 pks/0fsf] ;"rL tof/ kfg'{xf];\ .

2. tkfO{F{FnfO{ tkfO{F{Fsf] u|]8l;6sf] kmf]6f]skL ug'{kg]{ lyof] . lzIfsn] tkfO{F{FnfO{ ljBfnosf] kmf]6f]skL 
d]l;gsf] k|of]u u/L ;f]sf] kmf]6f]skL ug{ eGg'eof] . ca tkfO{F{F s;/L cfkm\gf] u|]8l;6sf] 
kmf]6f]skL ug'{x'G5 < x/]s r/0f a'Fbfut ¿kdf pNn]v ug'{xf];\ .

3. lk|G6/sf] k|of]u u/L s'g} 8s'd]G6sf] lk|G6 ubf{ Wofg lbg'kg]{ kIfsf] ;"rL tof/ kfg'{xf];\ .

4. k9fOsf nflu ;xof]u k'/\ofpg] l8lh6n ;fdu|L ePsf s'g s'g j]a;fO6sf] k|of]u ug]{ 
ug'{ePsf] 5 < cfkm"nfO{ pkof]uL nfu]sf j]a;fO6dWo] sg} Ps j]a;fO6sf] pkof]u / k|of]usf] 
af/]df tkfO{F{Fsf] ;fyLnfO{ hfgsf/L u/fpg'xf];\ .

5. cfhef]ln OG6/g]6sf] k|of]u w]/} lj:tf/ eO/x]sf] 5 . o;df OG6/g]6 ;]jf k|bfossf] e"ldsf 
j0f{g ug'{xf];\ .

6. ;fdflhs ;~hfnsf] k|of]udf /f]s nufpg'eGbf ;b'kof]u ug{sf nflu hgr]tgf km}nfpg' a]; 
x'G5 . o; egfOnfO{ ts{;lxtsf pbfx/0f lbP/ k|i6 kfg'{xf];\ .

7. ;fOa/ ck/fw /f]Sgsf nflu klg ;fOa/sf] 1fg h?/L ePsfn] …sDKo'6/ lzIff, cfhsf] 
clgjfo{ cfjZostfÚ ljifodf lgjGw n]Vg'xf];\ .

8. tkfO{F{Fsf] sDKo'6/ k|of]uzfnf tyf ljBfnodf sDKo'6/ cfrf/;+lxtf /flvPsf] 5 < olb 5 eg] 
To;df s:tf s:tf aF'bf pNn]v ul/Psf 5g\ < ;"rL tof/ ug'{xf];\ . olb cfrf/;+lxtf /flvPsf] 
5}g eg] ;a} b]Vg] u/L cfrf/;+lxtfsf a'Fbfx¿ ;a} pNn]v u/]/ ;a}n] b]Vg] 7fFpdf /fVg'xf];\ . 

9. cfhef]ln ;fdflhs ;~hfnsf] k|of]u ug]{ w]/} k|of]ustf{sf] cfO8L x\ofs ePsf] ;'Gg] ul/G5 < 
o;sf] ;dfwfgsf nflu s:tf] OG6/g]6 ;'/Iffsf ;fjwfgL ckgfpg' h?/L 5 < ;'emfj lbg'xf];\ .

10. ;"rgf tyf ;+rf/sf] If]qdf lbgfg'lbg gFof gFof k|ljlwx¿sf] ljsf; eO/x]sf 5 . oxL b/n] 
ljsf; x'g] xf] eg] casf] Ps bzs kl5sf] ljZjdf ;"rgf tyf ;~rf/sf] If]qdf s:tf] 
kl/jt{g cfpnf < cg'dfg u/L cfkm\gf larf/ n]Vg'xf];\ .
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!= PsfO kl/ro 
o; PsfOsf] cWoogkl5 ljBfyL{df hgfj/ sf]if / la?jfsf]ifsf] cjoj, la?jf sf]if / hgfj/ 
sf]if lar ;dfgtf / leGgtf, dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw, ;"Id hLj tyf 
logLx¿sf kmfObf, xfgL / xfgLaf6 aRg] pkfo tyf hLjsf] juL{s/0f;DaGwL b'O{ hut k|0ffnL / 
kfFr hut k|0ffnLsf af/]df ;fdfGo kl/ro lbg] / j0f{g ug{] l;ksf] ljsf; x'g]5 . o; PsfOcGtu{t 
hgfj/ / jg:klt sf]ifsf cjojsf sfo{, hgfj/ / jg:klt sf]iflar leGgtf, dfgj z/L/df sf]if, 
tGt' / cª\ularsf] cGt/;DaGw, hLjsf] juL{s/0f, ;"Id hLj  / kmGhfOsf] kl/ro, AofS6]l/ofsf] 
kl/ro, efO/;sf] kl/ro, ;"Id hLjsf c;/, vfgf s'lxg glbg] tl/sf h:tf ljifoj:t' ;d]l6Psf 
5g\ . o; PsfOsf] ;xhLs/0f ubf{ k|bz{g ljlw, k|of]ufTds ljlw, If]q e|d0f ljlw, ;f]wk'5 ljlw, 
k|Zgf]Q/ ljlwsf] k|of]u ug{ ;lsg] 5 eg] ljifoj:t'sf] k|s[ltcg';f/sf] >Job[Zo ;fdu|Lsf] k|of]u 
ug{ ;lsg] 5 .

@= l;sfO pknlAw
-s_ hgfj/ sf]if / la?jfsf]ifsf] cjojsf sfo{ j0f{g ug{ 

-v_ la?jf sf]if / hgfj/ sf]iflar ;dfgtf / leGgtf 5'6\ofpg 

-u_ dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw JofVof ug{ 

-3_ ;"Id hLj -cldaf, kmGhfO, AofS6]l/of, efO/;_ sf] ;fdfGo kl/ro lbg tyf logLx¿sf 
kmfObf, xfgL atfpg / xfgLaf6 aRg] pkfo cjnDag ug{

-ª_ hLjsf] juL{s/0f;DaGwL b'O{ hut k|0ffnL / kfFr hut k|0ffnLsf ;fdfGo hfgsf/L lbg 

#= ljifoj:t' / ;do ljefhg 

j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_

!= hgfj/ / jg:klt 
sf]ifsf cjoj

sf]ifsf] kl/ro, k|sf/, sf]ifsf] cjnf]sg, hgfj/ 
/ jg:klt sf]ifsf cjoj

!

@= sf]ifsf cjojsf 
sfo{

hgfj/ tyf jg:klt sf]ifsf cjoj sf]ifsf] 
cfj/0f, ;fO6f]KnfHd, Eofs'n, Go'lSno;, 
dfO6f]sf]lG8«of, Knfli68,  OG8f]KnflHds /]l6s'nd, 
/fOjf];f]d, nfO;f];f]dsf] ;fdfGo sfo{ 

@

cg'dflgt sfo{306f M !@

hLjx¿ / ltgLx¿sf] agf]6
(Organism and Their Structure)#

PsfO
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#= hgfj/ / jg:klt 
sf]iflar leGgtf

sf]ifsf cjoj, cfsf/, agfj6, cfj/0f, sf]ifsf 
cjojsf] cfsf/ / ;ª\Vofsf] cfwf/df hgfj/ / 
jg:klt sf]ifsf] leGgtf

!

$= dfgj z/L/df sf]if, 
tGt' / cª\ularsf] 
cGt/;DaGw

sf]if, tGt' / cª\usf] kl/ro, pbfx/0f, z/L/sf 
ljleGg efudf ePsf sf]if, tGt' / cª\usf] 
cGt/;DaGw

!

%= hLjsf] juL{s/0f juL{s/0fsf] kl/ro / dxŒj, b'O{ hut / kfFr 
hut k|0ffnLsf] kl/ro / ljz]iftf

!

^= ;"Id hLj / 
kmGhfOsf] kl/ro

;"Id hLjsf] kl/ro, pbfx/0f, kmGhfOsf] 
pbfx/0f, ljz]iftf

!

&= JofS6]l/ofsf] kl/ro JofS6]l/ofsf] kl/ro, pbfx/0f, ljz]iftf !

*= efO/;sf] kl/ro efO/;sf] kl/ro, pbfx/0f, ljz]iftf !

(= ;"Id hLjsf 
c;/x¿

efO/;, JofS6]l/of tyf kmGhfOsf ;sf/fTds / 
gsf/fTds c;/x¿

!

!)= vfgf s'lxg glbg] 
tl/sf 

vfB ;+/If0fsf] kl/ro, b}lgs hLjgdf vfB 
;+/If0fsf ljljw tl/sf / To;leqsf] lj1fg 

!

!!= d"Nofª\sg / 
k[i7kf]if0f

PsfO k/LIf0f !

klxnf] lbg

ljifoj:t' M hLjsf]ifsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • hgfj/ / la?jf sf]ifsf] c:yfoL :nfO8 tof/ u/L k|bz{g ug{
 • hgfj/ / la?jfsf] sf]ifsf] cjoj klxrfg ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
Kofh, ufnf leqaf6 df;'sf] kftnf] lemNnL jf df;' k;naf6 lnPsf] 5fnfsf] dl;gf] TofGb|f, sf]ifsf] 
lrq, ;"Idbz{soGq, se/ l:ne, jfr Unf;, ;fk|mflgg, hLj / jg:klt sf]ifsf] df]8]n jf rf6{ jf 
:nfO8

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !  k"j{1fgsf] k/LIf0f

cluNnf] sIffsf kf7;Fu ;DalGwt lgDgfg';f/sf k|Zg  
;f]Wg'xf];\ M
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 • hLjsf] ;a}eGbf ;fgf] PsfOnfO{ s] elgG5 <
 • Pssf]ifLo hLj eg]sf] s] xf] <
 • hLjsf]ifsf d'Vo efu s] s] x'g\ < 
 • lrqdf b]vfOPsf j:t' s] s] xf]nfg\ < s] km/s 5 <

pSt k|Zgdf cfwfl/t 5nkmn ub}{ sf]ifsf] kl/ro k'g/fjnf]sg u/fpg'xf];\ . ;a} ;hLj -hgfj/ 
/ la?jf_ sf] z/L/ sf]if ldn]/ aGg] ;fy} Pp6fdfq sf]ifn] ag]sf] hLjnfO{ Pssf]ifLo / PseGbf 
a9L sf]ifn] ag]sf hLjnfO{ ax'sf]ifLo hLj elgG5 egL k|i6 kfg'{xf];\ . cluNnf] sIffdf cWoog 
u/] cg'¿k sf]ifsf d'Vo efusf] gfd / cjl:ylt k'gM :d/0f ug{ nufO{ ljifoj:t'df k|j]z  
ug'{xf];\ .

lj|mofsnfk @  hgfj/ sf]ifsf] c:yfO{ :nfO8 lgdf{0f / cjnf]sg 

 • ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZostfcg';f/ 
;d"x agfpg'xf];\ .

 • dflg;sf] ufnfsf] leqk6\l6sf] sf]ifsf] :nfO8 agfpg] tl/sf 
ljBfyL{nfO{ r/0fa4 tl/sfn] k|bz{g ug'{xf];\ .

 • ufnf leqk6\l6sf] tGt' lgsfNbf ckgfpg'kg]{ ;fjwfgL 
atfpg'xf];\ .

 • k|To]s ;d"xnfO{ 6'ylkssf] ;xfotfn] ufnf leqk6\l6sf] kftnf] lemNnL lgsfn]/ lj:tf/} :nfO8df 
/fVg nufO{ se/ l:nkn] 5f]k]/ c:yfO{ :nfO8 tof/ ug{ ;xhLs/0f ug'{xf];\ .

 • o;/L tof/ ePsf] hgfj/ sf]ifsf] :nfO8nfO{ ;"Idbz{s oGqåf/f cjnf]sg ug{ nufpg'xf];\ .
 • ;"Idbz{s oGqdf :nfO8 Joj:yfkg ug{ ;xof]u ug'{xf];\ .
 • cjnf]sg ubf{ b]v]sf] hgfj/sf]ifsf] lrq agfpg nufpg] ;fy} cjnf]sgsf cfwf/df ljz]iftf 

l6kf]6 ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ .

lj|mofsnfk # jg:klt sf]ifsf] c:yfO{ :nfO8 lgdf{0f / cjnf]sg

 • ;fdu|Lcg';f/ ljBfyL{sf] ;d"x agfpg'xf];\ .
 • Pp6f Kofh lnP/ To;sf] kqkq 5'6\6fP/ /fVg'xf];\ .
 • Kofhsf] sf]ifsf] :nfO8 agfpg x/]s ;d"xnfO{ Kofhsf] s]xL kq lng nufpg'xf];\ .
 • k|To]s ;d"xnfO{ kmf]/;]kmsf] dbtn] Kofhsf] kftnf] lemNnL lgsfNg nufpg'xf];\ .
 • kmf]/;]k / a|;sf] dbtn] Kofhsf] :nfO8 agfpg ;xhLs/0f ug'{xf];\ .
 • tof/ kfl/Psf] Kofhsf] sf]ifsf] :nfO8 ;"Idbz{s oGqaf6 cjnf]sg u/fpg'xf];\ / cjnf]sg 

ubf{ b]v]sf] Kofhsf] sf]ifsf] lrq agfpg nufpg'xf];\ . o;sf;fy} cjnf]sgsf cfwf/df ljz]iftf 
l6kf]6 ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ .
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lj|mofsnfk $M hgfj/ sf]if / jg:klt sf]ifsf] :yfoL :nfO8sf] cjnf]sg 

 • :nfO8nfO{ ;"Idbz{s oGqdf ldnfP/ /fVg] tl/sf k|bz{g ug'{xf];\ .
 • ;"Idbz{s oGqdf hLjsf]if / jg:klt sf]ifsf] tof/L :nfO8nfO{ kfn} kfnf] ldnfP/ /fVg 

nufpg'xf];\ .
 • x/]s ljBfyL{nfO{ jg:klt sf]if / hgfj/ sf]ifsf] :yfoL :nfO8 ;"Idbz{s oGqaf6 kfn}kfnf] 

cjnf]sg ug{ nufpg'xf];\ .
 • cfk"mn] tof/ kf/]/ c:yfoL :nfO8df b]lvPsf sf]ifsf ;+/rgf / :yfoL :nfO8df b]lvPsf] 

;+/rgfdf s] leGgtf kfOof] l6kf]6 u/L 5nkmn ug{ nufpg'xf];\ .
 • ;"Idbz{s oGqdf b]lvPadf]lhd b'j} k|sf/sf sf]ifsf ;+/rgfsf] lrq sf]g{ nufpg'xf];\ / k|bz{g 

ug{ nufO{ lgDg lgisif{ lbg'xf];\ M

sf]if lemNnL, ;fO6f]KnfHd / Go'lSno; sf]ifdf x'g] d'Vo efu x'g\ . sf]ifdf /xg] o:tf efunfO{ 
sf]ifsf cjoj elgG5 . ;a}eGbf aflx/ sf]iflemNnL x'G5 h;n] ;fO6f]KnfHd / Go'lSno;nfO{ 
3]/]/ /fv]sf] x'G5 . ;fO6f]KnfHddf sf]ifsf ljleGg cjoj t}l/P/ /x]sf x'G5g\ . jg:klt sf]ifdf 
sf]iflemNnL aflx/ sf]if leQf klg x'G5 h'g afSnf] txsf ¿kdf b]lvG5 .

lj|mofsnfk % hLj / jg:klt sf]ifsf] df]8]n jf rf6{ jf :nfO8sf] k|bz{g 

 • k|of]uzfnfsf] leQfdf hLj tyf jg:klt sf]ifsf] gfdfs/0f;lxtsf] df]8]n jf rf6{ jf lrq 
k|bz{g ug'{xf];\ .

 • x/]s ljBfyL{nfO{ lj|mofsnfk # df :nfO8df x]/]/ agfPsf] lrq;Fu k|bz{g ul/Psf] df]8]n jf rf6{ 
jf lrqnfO{ t'ngf ug{ nufpg'xf];\ . 

 • ;"Idbz{s oGqdf x]/]/ agfPsf lrqsf ljleGg cjojsf] gfd 
n]Vg nufpg'xf];\ / agfPsf] lrqdf ePsf sdL sdhf]/LnfO{ 
df]8]n jf rf6{ jf lrq cjnf]sg u/L ;'wf/ ug{ nufpg'xf];\ 
/ sf]ifnfO{ hLjgsf] ;+/rgfTds / sfof{Tds PsfO elgg'sf] 
sf/0f atfpg nufpg] / lgDg lgisif{ lbg'xf];\ M
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hgfj/ sf]if / jg:klt sf]ifdf ePsf cjojdf s]xL ;dfgtf kfOG5 eg] s'g} cjoj hgfj/ / 
jg:klt sf]ifdf dfq} kfOG5g\ . sf]ifsf x/]s efusf sfo{ ljlzi6 5g\ . z/L/ ;+/rgfsf] cfwf/ 
sf]if ePsf] / z/L/sf ljleGg hLjg k|lj|mof h:t}M ZjfZk|Zjf; k|lj|mof, lgisfzg k|lj|mof cflbsf 
d'Vo sfo{ sf]ifdf g} x'g] ePsfn] o;nfO{ hLjgsf] ;+/rgfTds /  sfof{Tds / PsfO (structural 
and Functional unit) elgG5 .

l;sfO ;xhLs/0f ubf{ sf]if;DaGwL ljBfyL{n] ug]{ unt a'emfO / cjwf/0ffnfO{ k|i6 kfg'{xf];\ M
 • xf8 (bone) sf]if ldn]/ ag]sf] xf]Og jf of] skfn, gª h:t} lghL{j sf]if xf] eGg] a'emfO /x]sf]
 • cG8fnfO{ 7'nf] sf]ifsf] ¿kdf lnOG5 . o;sf] a'emfOdf ciki6tf /x]sf]
 • hgfj/ sf]ifsf] cfsf/ lstfadf ePs} cfsf/sf] x'g'kg]{ jf lglZrt x'G5 eGg] a'emfO /x]sf] 
 • sf]ifnfO{ hLjgsf] ;+/rgfTds PsfOeGbf klg ;a}eGbf ;fgf] s0f eGg] wf/0ff /x]sf]

-3_ d"Nofª\sg
 ljBfyL{n] sIffdf lj|mofsnfk ubf{ pgLx¿sf] ;lj|motf, ;xeflutf, tTk/tf, ;d"x sfo{, ;dfnf]
rgfTds ;f]rfO cflbsf] d"Nofª\sgsf nflu cjnf]sg kmf/fd, ?la|S; h:tf ;fwg k|of]u u/L 
clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ 
h;df cfGtl/s d"Nofª\sg dfkb08cg';f/ ;"rssf] cfwf/ pkof]u ug'{xf];\ .
 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sgsf nflu lgDgfg';f/sf jf l;sfO pknlAw 
xfl;n eP gePsf] Plsg ug{ txut k|Zg ;f]Wg'xf];\ M

 • ax'sf]ifLo / Pssf]ifLo hLjdf s] km/s 5 <
 • sf]ifnfO{ hLjgsf] ;+/rgfTds / sfof{Tds PsfO elgG5 . lsg <
 • Kofhsf] 6'j|mfaf6 kftnf] lemNnL lgsfnL :nfO8 agfpFbf ;"Idbz{s oGqaf6 b]lvg] lrq sf]/L 

gfdfs/0f ug'{xf];\ .
 • hgfj/ sf]if / jg:klt sf]if b'j}df kfOg] cjoj s] s] 5g\ <
 • hgfj/ sf]if / jg:klt sf]ifdf dfq kfOg] cjojsf] s] s] 5g\ <

-ª_ u[xsfo{÷kl/of]hgf sfo{
afSnf] sf6'{{g k]k/, sf8{af]8{ k]k/, Sn], Pj|m]lns, km]lasn, sn/ cflbsf] k|of]u u/]/ jf :yfgLo:t/df 
kfOg] cGo ;fdfgsf] k|of]u u/]/ tn lrqdf b]vfPh:t} u/L hgfj/ / jg:klt sf]ifsf] gfdfs/0f 
;lxtsf] df]8]n tof/ ug{ nufpg'xf];\ / tof/ u/]sf] df]8]nnfO{ sIffdf k|:t't ug{ nufO{ cfjZos 
k[i7kf]if0f k|bfg ug'{xf];\ .
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bf];|f] / t];|f] lbg

ljifoj:t' M sf]ifsf cjojsf sfo{

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • sf]ifsf cjojsf] sfo{ j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
lrq, rf6{, :nfO8, sf]ifsf df]8]n, rf6{ k]k/, ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk
of] kf7sf] lzIf0f lj|mofsnfk b'O{ sfo{306fdf ug{ ;lsG5 . klxnf] v08df sf]ifsf] cfj/0f, 
;fO6f]KnfHd, dfO6f]sf]lG8«of, Eofs'n / Go'lSno;sf sfo{ ;xhLs/0f ;lsG5 eg] jfFsL sf]ifsf 
cjojsf] sfo{ csf]{ lbgdf 5nkmn ul/g]5 .

lj|mofsnfk ! dlitis dGyg

cluNnf] lbgsf] kf7;Fu;DalGwt lgDgfg';f/sf k|Zg ;f]Wg'xf];\ / s]xL ;do ;f]Rg lbg'xf];\ M

 • sf]ifnfO{ lsg ;+/rgfTds tyf sfof{Tds PsfO elgPsf] xf]nf <
 • sf]ifdf ;~rfng x'g] hLjg k|lj|mofsf pbfx/0f s] s] x'g\ <
 • ljBfyL{n] lbPsf hjfkm af]8{df l6Kg'xf];\ .
 • ljBfyL{n] lbPsf hjfkmnfO{ ;Daf]wg ub}{ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .
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lj|mofsnfk @ M sf]ifsf cjojsf] kl/ro

 • kf7 ;'? u/]sf] klxnf] lbg hgfj/ sf]if / jg:klt sf]ifdf kfOg] d'Vo / ;femf cjojsf] 
cjl:ylt / agf]6sf] af/]df 5nkmn ug'{xf];\ . o;sf nflu b'j} k|sf/sf sf]ifsf lrq jf rf6{ jf 
df]8]n jf lk|h]G6];g :nfO8sf] k|bz{g ug'{xf];\ .

 • k|bz{g ul/Psf] ;fdu|Ldf sf]ifsf cjoj b]vfO{ To;sf] gfd atfpg nufpg'xf];\ . o;/L k|Zg 
;f]Wbf APPLE (ask, pause, pick, listen, evaluate/ explain) tl/sf ckgfpg'xf];\ .

lj|mofsnfk # M sf]ifsf cjojsf] sfo{

 • ljBfyL{nfO{ ;d"xdf sfo{ ug{sf nflu ljBfyL{ ;ª\Vofcg';f/ ;d"xdf ljefhg ug'{xf];\ . ;d"x 
ljefhg ubf{ Ps cjojsf] sfo{ cWoog u/L tof/L ug{ Pp6f ;d"x agfpg'xf];\ / ;f] ;d"xsf] 
gfd klg ;f]xL cjojsf] gfd /fVg'xf];\ .

 • ljBfyL{sf] j;fO{sf] j|mdcg';f/ jf uf]nf k|yf v]naf6 jf ljBfyL{sf] xfp; jf /f]n g+= jf gfdsf] 
j0ff{g'j|md cflb tl/sfaf6 ;d"x ljefhg ug{ ;lsG5 .

 • x/]s ;d"xnfO{ Ps Ps cf]6f rf6{ k]k/ / ljleGg sn/sf ;fOgk]g pknAw u/fpg'xf];\ jf 
ljBfyL{nfO{ cluNnf] lbg g} lnP/ cfpg hfgsf/L u/fpg'xf];\ .

 • k|To]s ;d"xnfO{ 5nkmn / sfo{ ljefhg u/L cfkm\gf] efudf k/]sf] cjojsf] sfo{ / lrq agfpg 
nufpg'xf];\ . o;sf nflu lglZrt ;do pknJw u/fpg'xf];\ .

 • x/]s ;d"xn] tof/ u/]sf] rf6{ sIffsf]7fsf] leQfdf j/Lk/L nueu a/fa/ b'/Lsf] cGt/df 
em'G8\ofpg jf 6fF:g nufpg'xf];\ . kfn}kfnf] ;a} ;d"xnfO{ cGo ;d"xn] u/]sf sfo{sf] cjnf]sg 
/ yk k[i7kf]if0f -cjojsf] yk sfo{ eP yKg] tyf ;'wf/ ug]{_ lbg nufpg'[xf];\ . o;sf nflu 
klg lglZrt ;do lbg'xf];\ .
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lj|mofsnfk $ M k|:t'tLs/0f / k[i7kf]if0f

 • cGTodf ;a} ;d"xsf] tkm{af6 Ps÷Ps hgfnfO{ 
;d"x sfo{sf] k|:t'lt ug{ nufpg'xf];\ / cfjZos 
yk k[i7kf]if0f lbg'xf];\ . 

 • ;d"x sfo{ / k|:t'ltsf] j|mddf cfjZos 
;xhLs/0f tyf ljBfyL{sf] cfGtl/s 
d"Nofª\sgsf] clen]vLs/0f ug'{xf];\ . 

lj|mofsnfk %M BINGO v]n 

cGTodf ljBfyL{n] sf]ifsf ljleGg cjojsf] sfd 
yfxf kfP gkfPsf] d"Nofª\sg ug{ lgDg BINGO 
v]n v]nfpg'xf];\ . 

 • ;a} ljBfyL{nfO{ cfcfkm\gf] cEof; k'l:tsfdf 
tn b]vfOPsf] h:t} u/L ljleGg ( cf]6f 
-#×# d]l6«S; h:t} u/L_ sf]ifsf cjojsf] 
gfd -ljBfyL{sf] rfxgfcg';f/sf] j|mddf_ n]Vg 
nufpg'xf];\ .

Go'lSno;             Eofs'n        ;fO6f]KnfHd 

sf]if lemNnL         dfO6f]sf]lG8«of    Knfl:68 

 

/fOaf];f]d           uf]NhL af]8L      nfO;f];f]d 

 dfO6f]sf]lG8«of         Eofs'n        ;fO6f]KnfHd 

 

sf]if lemNnL         Go'lSno;    uf]NhL af]8L 

/fOaf];f]d          Knfl:68      nfO;f];f]d 

/fOaf];f]d            Eofs'n        Knfl:68 

 

;fO6f]KnfHd    sf]if lemNnL         dfO6f]sf]lG8«of     

 

Go'lSno;          uf]NhL af]8L      nfO;f];f]d 

Go'lSno;             Eofs'n        ;fO6f]KnfHd 

 

sf]if lemNnL         dfO6f]sf]lG8«of    nfO;f];f]d 

 

Knfl:68         /fOaf];f]d           uf]NhL af]8L       

Sl.
No.

1 Nucleus The nucleus is the 
'brain' or driver of 
the cell. It controls 
the activities of 
the cell.

It produces 
energy. It is called 
'power house' of 
the cell.

It sorts, packages 
and transport of 
proteins

It synthesizes 
and processing of 
proteins

It contains 
digestive enzymes

Involves in protein 
synthesis

Nucleus
Mitochondria

Mitochondria

Golgi 
complex

Golgi Apparatus

Endoplasmic 
reticulum

Lysosome

Lysosome

Ribosomes

Ribosomes

2

3

4

5

6

Organelles Function Image
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kfnf] kfnf] u/]/ Pp6f Pp6f cjojsf] sfo{ eGg'xf];\ . / ljBfyL{nfO{ sfo{ atfPsf] cjoj sf6\g 
nufpg'xf];\ . o;/L sf6\b} hfFbf Pp6f row cyjf column k"/f ePkl5 Pp6f letter n]Vg 
nufpg'xf];\ .

h;sf] ;a}eGbf klxn] BINGO k'/f x'G5 pgnfO{ ljh]tf 3f]if0ff ug'{xf];\ .

3_ d"Nofª\sg 
c_ dfO6f]sf]lG8«ofnfO{ sfo{sf] cfwf/df sf]ifsf] zlSt s]Gb|sf] ¿kdf lnOG5, lsg <

cf_ Knfl:68sf k|sf/ n]vL k|To]ssf] Ps Ps sfo{ pNn]v ug'{xf];\ .

O_ dfOj|mf]:sf]kdf jg:klt sf]ifsf] cjnf]sg s;/L ug'{x'G5 < j0f{g ug'{xf];\ .

O{_ sf]ifsf cjojsf sfo{ s'g s'g hLjg k|lj|mof;Fu ;DalGwt 5g\ < pbfx/0f lbg'xf];\ .

cjoj hLjg k|lj|mof

-ª_ u[xsfo{÷kl/of]hgf sfo{
la?jf / hgfj/sf ljleGg efu h:t} M kft, emf/kftsf sf08, hgfj/sf 5fnf, df;', /ut cflbsf] 
:nfO8 agfO{ dfOj|mf]:sf]kåf/f x]/]sf] cfwf/df x/]ssf] lrq agfO{ d'Vo efusf] d'Vo sfo{ n]Vg'xf];\ 
/ sIffdf k|:t't ug'{xf];\ .

rf}yf] lbg

ljifoj:t' M hgfj/ / jg:klt sf]iflarsf] t'ngf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • agfj6 / sf]ifsf cjojsf] cfwf/df hgfj/ / jg:klt sf]iflar ;dfgtf / leGgtf t'ngf ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • lrq, rf6{, :nfO8, sf]ifsf df]8]n, rf6{ k]k/, ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k"j{1fgsf] k/LIf0f

cluNnf] kf7df 5nkmn u/] cg'¿k sf]ifsf ljleGg cjojsf] sfo{sf] af/]df ljBfyL{nfO{ ;f]w]/ 
k'g/fj[lQ ug'{xf];\ . o;sf nflu k|Zgf]Q/ tyf cluNnf] sIffdf tof/ kf/]sf rf6{sf] k'g/fjnf]sg 
ug{ nufpg ;lsG5 .
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lj|mofsnfk @ M hgfj/ sf]if / jg:klt sf]iflar x'g] ;dfgtf / leGgtfsf cfwf/sf] 
k|:t'tLs/0f 

hgfj/ sf]if / jg:klt sf]ifsf lardf leGgtf 5'6\ofpg uO/x]sf 5f}F egL sfnf]÷;]tf] kf6Ldf 
sf]ifsf df]8]n jf rf6{ jf :nfO8df k|:t'lt ug'{xf];\ . sf]ifsf] df]8]n jf rf6{ jf :nfO8sf] cjnf]sg 
u/L ltgLx¿lar kfOg] km/s cWoog ug{ nufpg'xf];\ . ljBfyL{sf] cjnf]sg / 5nkmnsf pQ/kl5  
leGgtfsf lgDgfg';f/sf cfwf/ lbP/ t'ngf ug{ nufpg'xf];\ M

 • cfsf/, agfj6
 • sf]ifsf] cfj/0f
 • Eofs'nsf] cfsf/ / ;ª\Vof
 • Go"lSno;sf] cfsf/ 
 • sf]ifsf cjoj -hgfj/df dfq kfOg], jg:kltdf dfq kfOg]_ 
 • plNnlvt cfwf/dWo] s'g} klg cfwf/df hgfj/  sf]if / jg:klt sf]iflar km/s n]vL b]vfpg 

jf leQfdf 6fF:g nufpg'xf];\ . (Graphity method)
 ljBfyL{nfO{ ;d"xdf sfo{ ug{sf nflu ljBfyL{ ;ª\Vofcg';f/ ;d"xdf ljefhg ug'{xf];\ . 
ljBfyL{sf] a;fOsf] j|mdcg';f/ jf uf]nf k|yf v]naf6 jf ljBfyL{sf] xfp; jf /f]n g+= jf 
gfdsf] j0ff{g'j|md cflb tl/sfaf6 ;d"x ljefhg ug{ ;lsG5 . x/]s ;d"xnfO{ Ps Ps cf]6f 
rf6{k]k/ / ljleGg /ªsf ;fOgk]g klg pknJw u/fpg'xf];\ . 
 x/]s ;d"xnfO{ hgfj/ sf]if / jg:klt sf]iflar leGgtf l6kf]6 ug{ nufpg'xf];\ . x/]s 
;d"xsf] rf6{ k]k/nfO{ sIffsf]7fsf] j/Lk/L k|bz{g ug{  nufpg'xf];\ . x/]s ;d"xnfO{ kfn}
kfnf] cGo ;d"xn] u/]sf] sfo{sf] cjnf]sg ug{ / yk ug{ cfjZos ePsf a'Fbf yk ug{ 
nufpg'xf];\ . x/]s ;d"xn] cGo ;a} ;d"xsf] sfo{ cjnf]sg / k[i7kf]if0f u/]kZrft\ cfcfkm\
gf] ;d"xsf] sfo{sf] k|:t'lt ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . (Gallery 
walk method) ;fy} kf7\ok':tssf] lj|mofsnfk #=^ u/fpg'xf];\ .

-3_ d"Nofª\sg
 • ;d"x sfo{sf] j|mddf ;a} ljBfyL{ ÷ ;d"xsf] ultljlw cjnf]sg u/L cfjZos ;xfotf k|bfg 

ug'{xf];\ . ljBfyL{sf] ;xeflutf tyf ;lj|motfsf cfwf/df pgLx¿sf] d"Nofª\sgsf] clen]vLs/0f 
klg ug{'xf];\ .

 • ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ lgDg jf o:t} cGo k|Zg ;f]Wg'xf];\ M

c_ hgfj/ sf]ifdf kfOg] t/ jg:klt sf]ifdf gkfOg] s'g} b'O{cf]6f cjojsf] gfd n]Vg'xf];\ .

cf_ jg:klt sf]ifdf sf]ifleQfsf] s'g} Ps c;/ pNn]v ug'{xf];\ .

O_ tkfO{F{FFnfO{ hgfj/ / jg:klt sf]ifsf] Ps Ps cf]6f :yfoL :nfO8 lbOPsf] 5 . dfOj|mf]:sf]ksf] 
k|of]u u/L cjnf]sg u/]/ tL sf]ifdWo] hgfj/ / jg:klt sf]if s;/L 5'6\ofpg'x'G5 < 
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O{_ hgfj/sf] hLjg k|lj|mof ;~rfngsf nflu la?jf sf]ifdf x'g] Snf]/f]Knf:6sf] e"ldsf ljZn]if0f 
ug'{xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
sIffdf cWoog / 5nkmn u/]adf]lhd ljleGg cfwf/df k|f0fL / jg:klt sf]iflar kfOg] leGgtf 
sDKo'6/df tflnsf agfO{ 5\6\ofpg'xf];\ / sIffdf k|:t'lt ug{'xf];\ .

kf7\ok':tssf] lj|mofsnfk #=$ df lbPsf] sf]ifsf] df]8]n lgdf{0f ug]{ u/L kl/of]hgf sfo{  
u/fpg'xf];\ .
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kfFrf}F lbg 

ljifoj:t' M dfgj z/L/df sf]if, tGt' / cª\ularsf] cGt/;DaGw

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • dfgj z/L/df sf]if, tGt' / cª\ularsf] cGt/;DaGw j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L 
 • ljleGg k|sf/sf sf]ifsf lrq, rf6{, :nfO8, ljleGg k|sf/sf sf]if ldn]/ tGt' ag]sf] b]vfOPsf] 

rf6{ jf :nfO8, rf6{ k]k/, ;fOgk]g
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-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !  k"j{1fgsf] k/LIf0f

-s_ lrq, rf6{, :nfO8sf] k|of]u u/L dfgj z/L/sf ljleGg k|sf/sf sf]ifsf] k|bz{g ug'{xf];\ . h:t} 
M df+zk];L sf]if, /Stsf]if, :gfo' sf]if cflb

-v_ dfly plNnlvt sf]ifsf] cjnf]sg u/]/ ltgLx¿sf] lrq agfpg klg nufpg'xf];\ .

lj|mofsnfk @ M tGt'sf] ;+/rgf

-s_ ;DalGwt sf]ifsf] ;+of]hgaf6 tGt' ag]sf] 
lrq, >Job[io ;fdu|L k|bz{g u/fpg'xf];\ .

h:t}M /Stsf]ifaf6 /ut
 df+;k];Lsf]ifaf6 df+zn tGt'
 :gfo' sf]ifaf6 :gfo' tGt' 

v_ dflysf] lj|mofsnfksf] cfwf/df tGt'sf] 
kl/efiff / pbfx/0f 5nkmn ug'{xf];\ .

lj|mofsnfk # M cª\usf] ;+/rgf

;DalGwt tGt'sf] ;+of]hgaf6 cª\u ag]sf] lrq, >Job[io ;fdu|L k|bz{g u/fpg'xf];\ .

h:t}M /ut df;' :gfo' xf8 ldn]/ xft

 /ut df;' :gfo' ldn]/ cfGb|f, lha|f], 
d'6' cflb

lj|mofsnfk $ M sf]if, tGt' / cª\usf] 
cGt/;DaGw 

lj|mofjmnfk !, @ / # sf] cfwf/df sf]if, 
tGt' / cª\ularsf] cGt/;DaGw 5nkmn 
u/L j0f{g ug{ nufpg'xf];\ / lgDg lgisif{ 
lbg'xf];\ M

dfgj z/L/ Ps hl6n ;+/rgf xf] hxfF hLjg k|lj|mof ;~rfng x'g sf]if, tGt', cª\u, k|0ffnL 
;a}n] dxŒjk"0f{ e"ldsf v]n]sf x'G5G.\ dfgj z/L/df ljleGg k|sf/sfsf]if kfOG5g\ . ;dfg jf 
c;dfg sf]if ldn]/ tGt' aG5 . w]/} k|sf/sf tGt' ldn]/ c8\u lgdf{0f x'G5 . c8\un] ljz]if 
k|s[ltsf] sfo{ u5{ . c8\usf] ;d"x ldn]/ lglZrt sfo{ ug{ k|0ffnLsf] lgd{f0f x'G5 . ljleGg 
k|0ffnL ldn]/ z/L/sf] lgd{f0f eO{ hLjg k|lj|mof ;~rfng x'G5 . dfgj z/L/df ;~rfng x'g] 
kf]if0f, Zjf;k|Zjf;, k|hgg, kl/jxg, pkfkrfog, lgisf;gnufotsf hLjg k|lj|mof sf]ifaf6 ;'?  
x'G5G.\ . sf]ifn] g} tGt' lgd{f0f / sfo{ ;~rfngsf] cfwf/ k|bfg u5{ .
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-3_ d"Nofª\sg
-c_ sf]ifx¿ ldn]/ tGt' ag]sf s'g} b'O{cf]6f pbfx/0f lbg'xf];\ .

-cf_ /utnfO{ lsg tGt' elgPsf] xf] < sf/0f lbg'xf];\ .

-O_ sf]ifx¿ ldn]/ tGt', tGt'x¿ ldn]/ cª\u / cª\ux¿ ldn]/ k|0ffnL ag]sf] b]vfpg] u/L zAb / 
lrq k|of]u u/L sG;]K6 Dofk tof/ kfg'{xf];\ .

-ª_ kl/of]hgf sfo{
sf]ifx¿ ldn]/ tGt' / tGt'x¿ ldn]/ cª\u ag]sf] lrq agfpg nufpg'xf];\ / sIffsf] leQfdf 6fF:g 
nufpg''xf];\ .

5}6f}F lbg

ljifoj:t' M hLjsf] juL{s/0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
-s_ hLjsf] juL{s/0fsf b'O{ hut / kfFr hut k|0ffnLsf] kl/ro lbg

-v_ b'O{ hut / kfFr hut k|0ffnLsf] ljz]iftf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
ljleGg k|sf/sf la?jf / hgfj/sf] -sd ljsl;tb]lv ljsl;t;Dd_ lrq, rf6{, :nfO8, rf6{ k]k/, 
;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! juL{s/0fsf] kl/ro

 • ljleGg k|sf/sf la?jf / hgfj/sf] -sd ljsl;tb]lv ljsl;t;Dd_ :k]l;d]g jf lrq jf rf6{ 
jf kfj/KjfOG6 :nfO8 k|bz{g ug'{xf];\ .

 • k|bz{g u/fOPsf hLjsf] ;dfg / c;dfg u'0fsf] cfwf/df ljBfyL{nfO{ ;d"xut ¿kdf 5nkmn 
u/L ljefhg -juL{s/0f_ ug{ nufpg'xf];\ . ;fy} pSt juL{s/0fsf] cfwf/df klg pNn]v ug{ 
nufpg'xf];\ 

 • x/]s ;d"xnfO{ cfkm"n] u/]sf] juL{s/0f To;sf] cfwf/ ;lxt k|:t'lt ug{ nufpg'xf];\ .
 • ;a}sf] k|:t'tLs/0fsf] ;dflKtkl5 cfjZos k[i7kf]if0f;lxt juL{s/0fsf] kl/ro / dxŒj 

atfpg'xf];\ .

hLjsf] j}1flgs cWoog cg';Gwfg ug{ ;dfg k|s[lt / ljz]iftfsf cfwf/df ;hLjnfO{ ljleGg 
;d"xdf /flvPsf] 5 . hLjsf] ;dfg / c;dfg u'0fsf cfwf/df j|mda4 ¿kdf ljleGg ;d"xdf 
ljefhg ul/g] k|lj|mofnfO{ hLjsf] juL{s/0f elgG5 .
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lj|mofsnfk @ M b'O{ hut / kfFr hut k|0ffnLsf] kl/ro

 • b'O{ hut / kfFr hut k|0ffnLcg';f/ hLjsf] juL{s/0fsf cfwf/ 5nkmn ug'{xf];\ .
 • b'O{ hut / kfFr hut k|0ffnLsf] cfwf/df juL{s/0f ul/Psf] rf6{ jf kfj/KjfOG6 :nfO8 jf 

zJblrq k|bz{g ug'{xf];\ .
 • b'j} k|0ffnLcg';f/sf hutsf ;fdfGo kl/ro / ;f]cGtu{t kg]{ hLjsf pbfx/0f k|:t't ug'{xf];\ .
 • 5nkmnsf] cfwf/df b'O{ hut / kfFr hut k|0ffnLsf] kl/ro lbg nufpg'xf];\ cfjZostfcg';f/ 

;xhLs/0f ug'{xf];\ .

b'O{ hut k|0ffnLsf] k|d'v cfwf/ hLjdf x'g] kf]if0f, rfn, j[l4 ljsf; / k|hgg xf] . ;fwf/0ftof 
k/kf]ifs, lx88'n ug{ ;sg], hLjg rj|msf] lglZrt cjlw;Dd dfq zf/Ll/s j[l4 ljsf; x'g] / 
km/s k|sf/sf] k|hgg x'g] ;hLjnfO{ hGt' hutdf /flvPsf] 5 . To;/L g} :jkf]ifs, k|ToIf rfn 
gePsf, hLjgel/ g} j[l4 ljsf; x'g] ;hLjnfO{ jg:klt hut\df /flvPsf] 5 .

kfFr hut k|0ffnLdf ;hLjnfO{ ju{Ls/0f ubf{ d'Vo ¿kdf sf]ifsf] k|sf/ -k|f]Sofl/of]l6s / 
o'Sofl/of]l6s_, zf/Ll/s agf]6 -Pssf]ifLo / ax'sf]ifLo_, kf]if0f ljlw -:jkf]ifs / k/kf]ifs_, 
kfl/l:ylts k4ltdf e"ldsf -pTkfbs, pkef]Stf / ljR5]bs_ / j|md ljsf; -cljsl;tb]lv ljsl;t 
j|md_ nfO{ cfwf/ dflgPsf] 5 . o;cg';f/ k|f]Sofl/of]6\;nfO{ df]g]/f, Pssf]ifLo o'Sofl/of]6\;nfO{ 
k|f]l6:6f, ax'sf]ifLo o'Sofl/of]6\; ljR5]bsnfO{ km~hfO{, ax'sf]ifLo o'Sofl/of]6;\ pTkfbsnfO{ KnfG6L 
/ ax'sf]ifLo o'Sofl/of]6\; pkef]StfnfO{ Plgdlnofdf /flvPsf] 5 .

lj|mofsnfk #M b'O{ hut / kfFr hut k|0ffnLsf ljz]iftf

 • b'O{ hut / kfFr hut k|0ffnLsf] ;fdfGo ljz]iftf juL{s/0fsf] rf6{sf] cfwf/df pbfx/0f;lxt 
5nkmn ug'{xf];\ .

 • ljBfyL{nfO{ ;d"xdf sfo{ ug{sf nflu ljBfyL{ ;ª\Vofcg';f/ ;d"xdf ljefhg ug'{xf];\ . x/]s 
;d"xnfO{ Ps Ps cf]6f rf6{k]k/ / ljleGg /ªsf ;fOgk]g klg pknJw u/fpg'xf];\ .

 • s]xL ;d"xnfO{  b'O{ hut k|0ffnL / afFsLnfO{ kfFr hut k|0ffnLsf] ljz]iftf l6kf]6 ug{ nufpg'xf];\ 
. x/]s ;d"xn] tof/ kf/]sf] rf6{ k]k/nfO{ sIffsf]7fsf] jl/kl/ 6fF:g nufpg'xf];\ . x/]s ;d"xnfO{ 
kfn}kfnf] cGo ;d"xn] u/]sf] sfo{sf] cjnf]sg ug{ / yk ug{ cfjZos ePsf aF'bf yk ug{ 
nufpg'xf];\ . x/]s ;d"xn] cGo ;a} ;d"xsf] sfo{ cjnf]sg / k[i7kf]if0f u/]kZrft\ cfcfkm\gf] 
;d"xsf] sfo{sf] k|:t'lt ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . x/]s sfo{sf nflu 
cfjZos kg]{ lglZrt ;do lbO{ ;do kfngf ug{ nufpg'xf];\ .
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Difference between Prokaryotic and Eukaryotic Cells
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-3_ d"Nofª\sg 
lgDg k|Zg ;f]w]/ ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug'{xf];\ M

c_ b'O{ hut k|0ffnLcg';f/ hLjsf] juL{s/0fsf] d'Vo cfwf/ s] xf] <

cf_ juL{s/0f cWoogsf] Pp6f dxŒjk"0f{ r/0f xf], lsg xf]nf <

O_ kfFr hut k|0ffnL hLjx¿sf] ljsf;j|mddf cfwfl/t 5 . of] egfOnfO{ :ki6 kfg'{xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
b'O{ hut k|0ffnL / kfFr hut k|0ffnLcg';f/ hLjx¿sf] juL{s/0f ul/Psf] pbfx/0f ;lxtsf] rf6{ 
agfpg'xf];\ / sIffsf]7fdf em'08ofpg'xf];\ .

;ftf}F lbg

ljifoj:t' M ;"Id hLjsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
c_ ;"Id hLjsf] kl/efiff n]Vg

cf_ ;"Id hLjsf pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
;"Id hLjsf :yfoL :nfO8, lrq, rf6{, kfj/KjfOG6 :nfO8, rf6{ k]k/, ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f

kmf]xf]/ kfgL, ;8]un]sf vfg]s'/f vfPdf la/fdL kg'{sf] sf/0f s] xf]nf < s] tkfO{F{FF jf tkfO{F{FFsf] 
kl/jf/sf] ;b:o s'g} la/fdL k/]sf] j]nf 8fS6/n] PlG6jfof]l6s vfg ;Nnfx lbg'ePsf] 5 < To;n] 
s;/L sfd u5{ xf]nf < oL / o:t} k|Zgsf] 5nkmnsf cfwf/df ljBfyL{sf] dlitis dGyg u/L 
k"j{1fgsf] k/LIf0f ug'{xf];\ . 5nkmnsf] lgisif{ :j¿k ;"Id hLjsf] kl/ro  lbg'xf];\ . 

lj|mofsnfk @ M dfOj|mf]:sf]ksf] k|of]u u/L ;"Id hLjsf] cjnf]sg

ljBfyL{nfO{ k|of]uzfnfdf n}hfg'xf];\ . k|of]uzfnfdf ;"Idbz{s oGqsf] ;xfotfn]  ;"IdhLj -h:t} 
cldjf, kf/fd]l;od, Jn" u|Lg JofS6]l/of cflb_ sf :yfoL :nfO8 kfn}kfnf] cjnf]sg u/fpg'xf];\ . 
cjnf]sg u/]sf ;"Id hLjsf gfd / lrq klg agfpg nufpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *80

lj|mofsnfk #M dlN6ldl8ofsf] k|of]u u/L ;"Id hLjsf] cjnf]sg

sDKo'6/df OG6/g]6sf] k|of]u u/L 
;"Id hLjsf] lrq, lel8of] k|bz{g u/L 
ljBfyL{nfO{ cjnf]sg ug{ nufpg'xf];\ . 
cjnf]sg ul/Psf ;"Id hLjsf] lrq sf]g{ 
nufpg'xf];\ . cGTodf, cjnf]sg ul/Psf 
;"Id hLjsf ;fdfGo u''0f, ljz]iftf tyf 
c;/sf] af/]df hfgsf/L u/fpg'xf];\ .

xfd|f j/k/ w]/} k|sf/sf hLj /x]sf x'G5g\ . s]xL hLj cToGt ;fgf / cfvfn] b]Vg g;lsg] x'G5g\ .  
logLx¿ xfjf, kfgL, df6f] cflbdf kfOG5G.\ . gfª\uf] cfFvfn] b]Vg g;lsg] cToGt ;fgf hLjnfO{ 
;"Id hLj elgG5 . o:tf hLjn] b}lgs hLjgdf k|efj kfl//x]sf x'G5g\ . JofS6]l/of, s]xL km~hfO 
-lo:6, :nfOddf]N8_, s]xL Pn\uL -SnfdfO8f]df]g;, Snf]/]nf_ / k|f]6f]hf]cG; -cldaf, kf/fd]l;od, 
KnfHdf]l8od, el6{;]nf_ ;"Id hLjsf pbfx/0f x'g\ . o;nfO{ dfOqmf]jfof]nf]hL (microbiology) 
elgG5 .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 81

-3_ d"Nofª\sg
-c_ ;"Id hLjsf s'g} # cf]6f pbfx/0f n]Vg'xf];\ . 

-cf_ b}lgs hLjgdf ;"Id hLjsf] s'g} b'O{ k|efj pNn]v ug'{xf];\ .

-O_ ;"Id hLj xfd|f] nflu nfebfos klg 5g\ . pbfx/0f;lxt sf/0f lbg'xf];\ .

-ª_ kl/of]hgf sfo{
OG6/g]6sf] k|of]u u/L ljleGg kfFrcf]6f ;"Id hLjsf] kmf]6f] cjnf]sg ug'{xf];\ / ltgLx¿sf] lrq 
rf6{k]k/df agfO{ sIffdf ;fyL;Fu 5nkmn ug'{xf];\ .

cf7f}F lbg

ljifoj:t' M efO/; / JofS6]l/ofsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • efO/; / JofS6]l/ofsf] kl/ro lbO{ pbfx/0f lbg
 • efO/; / JofS6]l/ofsf] ljz]iftf / c;/ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
efO/; / JofS6]l/ofsf lrq, rf6{, :nfO8, rf6{ k]k/, ;fOgk]g 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k"j{1fgsf] k/LIf0f tyf dlitis dGyg 

lgDg k|Zg ;f]w]/ ljBfyL{sf] k"j{ l;sfOsf] k/LIf0f ug'{xf];\ M

 • efO/;sf] sf/0fn] nfUg] /f]u s] s] xf]nfg\ <
 • efO/; / JofS6]l/ofh:tf ;"Id hLj pkof]uL klg xf]nfg\ t <
 • efO/; / JofS6]l/ofdWo] cfsf/df s'g 7'nf] x'G5 xf]nf < 

oL / o:t} k|Zgdfly 5nkmn u/L efO/; / JofS6]l/ofsf] pbfx/0f / kl/ro lbg'xf];\ . 

lj|mofsnfk @ M efO/;sf] agfj6 / c;/  

sDKo'6/df OG6/g]6sf] k|of]u u/L jf kfj/KjfOG6 :nfO8sf] k|of]u u/L  efO/;sf] lrq tyf 
efO/;;DaGwLsf] lel8of] k|bz{g ug'{xf];\ . cjnf]sg ul/Pcg';f/sf] efO/;sf]  lrq sf]g{ nufpg'xf];\ .  
cGTodf efO/;sf ;fdfGo u''0f, ljz]iftf tyf c;/sf] af/]df hfgsf/L u/fpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *82

lgisif{ M

efO/; Ps ;"Id ljiff0f' xf] . o;df sf]if x'Fb}g / s]jn DNA jf RNA sf] TofG›fnfO{ k|f]l6gsf] 
cfj/0fn] 9fs]sf] x'G5 . To;}n] o;nfO{ hLj gegL ;"Id s0f (tiny particle) elgG5 . efO/;n] 
;hLj / lgh{L{j b'a}sf] u'0f b]vfpF5 . aflx/L jftfj/0fdf x'Fbf of] lgh{Lj k|s[ltsf] x'G5 eg] 
cf>obftf sf]ifdf k|j]z u/]kl5 ;hLjn] h:t} l56f] l56f] cfkmgf] ;ª\Vof j[l4 u5{ .

lj|mofsnfk # M JofS6]l/ofsf] agfj6 / c;/

sDKo'6/df OG6/g]6sf] k|of]u u/L jf kfj/KjfOG6 
:nfO8sf] k|of]u u/L JofS6]l/ofsf] lrq tyf 
JofS6]l/lof;DaGwLsf] lel8of] k|bz{g ug'{xf];\ . 
cjnf]sg ul/Pcg';f/sf] JofS6]l/lofsf]  lrq 
sf]g{ nufpg'xf];\ . cGTodf,  JofS6]l/lofsf 
;fdfGo u''0f, ljz]iftf tyf c;/sf] af/]df 
hfgsf/L u/fpg'xf];\ .

lj|mofsnfk $ M JofS6]l/ofsf] pkof]lutf

b}lgs hLjgdf JofS6]l/ofsf] pkof]u;DaGwL lrqx¿ h:t} M b'waf6 bxL agfpg, OG;'lng, 
PlG6jfof]l6s, vf]k cflb agfpg, df6f]sf] pj{/fzlSt a9fpg -sf];]afnLsf h/fdf ePsf JofS6]l/of_, 
efO/; lgoGq0f ug{ cflbsf] k|bz{g u/fO{ JofS6]l/ofsf] pkof]lutf atfOlbg'xf];\ .

5nkmnsf] cfwf/df ljBfyL{nfO{ ;d"x ljefhg u/L JofS6]l/ofsf ljleGg pkof]lutfsf] ;"rL tof/ 
ug{ nufpg'xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ .

AofS6]l/of df]g]/f hutdf kg{] ;"Id hLj x'G.\ . logLx¿ uf]nf, nfDrf, wfuf] h:tf cflb ljleGg 
cfsf/sf x'G5g\ . logLx¿sf] z/L/ Pp6f dfq sf]ifn] ag]sf] x'G5 . logLx¿ xfjf, kfgL, 
hldgnufot cToGt tftf] jf w]/} lr;f] h:tf ljifd xfjfkfgLdf ;d]t kfOG5g\ . logLx¿df 
k|f]Sofl/of]l6s k|sf/sf] sf]if kfOG5 h;nfO{ SofK;'n gfdsf] alnof] cfj/0fn] 9fs]sf] x'G5 .

-3_ d"Nofª\sg
-c_ efO/;sf s'g} tLgcf]6f ljz]iftf n]Vg'xf];\ .

-cf_ efO/;nfO{ k"0f{ k/hLlj eGg'sf] sf/0f s] xf] <

-O_ b}lgs hLjgdf JofS6]l/of s:tf s:tf sfo{sf nflu pkof]uL 5 < pbfx/0f lbg'xf];\ .

-O{_ cfsf/ / c;/sf] cfwf/df JofS6]l/of / efO/;sf] t'ngf ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 83

-ª_ kl/of]hgf sfo{
OG6/g]6sf] k|of]u u/L efO/; / JofS6]l/ofsf] cfsf/ tyf ljz]iftf ;DaGwdf vf]hL ug'{xf];\ / To;sf] 
kfj/KjfOG6 :nfO8 tof/ u/L sIffsf]7fdf k|:t't ug'{xf];\ .

gjf}F lbg

ljifoj:t' M kmGhfO / cldjfsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • kmGhfOsf] agfj6, ljz]iftf, c;/ / pbfx/0f j0f{g ug{
 • cldjfsf] agfj6, ljz]iftf, c;/ / pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • cldjf / ljleGg kmGhfOsf] lrq, rf6{, kfj/KjfOG6 :nfO8, df]8]n, rf6{ k]k/, ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dlitis dGyg

 • s] tkfO{F{FFn] vfg]s'/f tyf cf]l;nf] 7fFpdf /fv]sf] sk8fdf 9';L nfu]sf] b]Vg'ePsf] 5 <
 • 9'l;nfO{ lgd"{n ug{ ;s] o;sf] c;/ s:tf] x'GYof] xf]nf <
 • efO/;, JofS6]l/ofeGbf s]xL ljsl;t Pssf]ifLo hLj klg xf]nfg\ < eP ltgsf s]xL pbfx/0f 

yfxf 5 < oL / o:t} cGo k|Zg u/L kmGhfO / cldjfsf] kl/roaf6 kf7 ;'? ug'{xf];\ .

lj|mofsnfk @ M 9';L -kmGhfO_ sf] cjnf]sg

 • cf]l;nf] 7fFpdf /fv]sf sk8f, ;8\g nfu]sf kmnkm"n cflbdf nfu]sf 9';L, drf{, Rofpm cflbsf] 
k|bz{g ug'{xf];\ -oyf;So jf:tljs j:t' geP lrq, kmf]6f], lel8of] cflb_
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *84

 • s]xL lbg cl3af6 cf]l;nf] 7fFpdf /fv]sf] /f]6L, kfp/f]6Ldf cfPsf] 9';Lsf] n]G; jf dfOj|mf]:sf]kaf6 
kfn}kfnf] cjnf]sg u/fpg'xf];\ .

 • cjnf]sgsf] cfwf/df kmGhfOsf] lrq klg agfpg nufpg'xf];\ .
 • ljleGg vfg]s'/fdf 9';L pTkGg u/L To;sf] ljsf; k|lj|mofsf] cjnf]sg u/fpg] ljlw j0f{g u/L 

;f]xL adf]lhdsf] kl/of]hgf sfo{ ug{sf nflu ;d"x ljefhg u/fpg'xf];\ .

lj|mofsnfk # M 9';Lsf] ljz]iftf / c;/x¿

 • kmGhfOsf] gfdfs/0f;lxtsf] kmf]6f] k|bz{g u/L logLx¿ s] sfo{sf nflu k|of]u x'G5g\ < 5nkmn 
ug'{xf];\ . 

 • kmGhfOdf xl/ts0f gx'g] / k|sfz ;+Zn]z0f lj|mof klg gug]{ ePsfn] s;/L vfgf k|fKt ug]{ xf]nf 
5nkmn ug'{xf];\ .

 • kmGhfO pTkGg x'g] :yfg cflbsf] 5nkmnsf] cfwf/df logLx¿ d[tkf]lhjL ePsf] :ki6 kfg'{xf];\\ .
 • ljBfyL{nfO{ Rofp, lo:6, k]lgl;lng h:tf pkof]uL kmGhfOsf] ;fy} logLx¿sf] gsf/fTds 

c;/;d]t j0f{g ug'{xf];\ .

lgisif{ M kmGhfO k|fo ;8]un]sf j:t'df pd|G5g\ / ToxLaf6 kf]if0f k|fKt u5{g . To;}n] logLx?nfO{ 
d[tkf]lhjL klg elgG5 . k/lhjL kmGhfOn] hgfj/ tyf jg:kltnfO{ ;ª\j|md0f u/L ljleGg /f]u 
NofpF5g\ eg] cf}ifwL lj1fgsf ljleGg pTkfbg h:t} OG;'lng, PlG6jfof]l6s, vf]k cflb agfpg 
kmGhfOsf] k|of]u ul/G5 .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 85

-3_ d"Nofª\sg 
;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ lgDg lnlvt k|Zg jf o:t} cGo k|Zg ;f]Wg'xf];\ M

c_ b}lgs hLjgdf k|of]udf cfpg] s'g} @ kmGhfOsf] pbfx/0f n]Vg'xf];\ .

cf_ kmGhfOnfO{ d[tkf]lhjL eGg'sf] sf/0f s] xf] <

O_ …kmGhfO pTkfbs geP/ lar5]bs xf]Ú of] egfOnfO{ k'li6 ug'{xf];\ .

-ª_ kl/of]hgf sfo{ 
kf7\ok':tsdf lbPsf lj|mofsnfkdf h:t} u/L kfp/f]6L jf /f]6Lsf] 6'j|mfdf kmGhfO ljsl;t u/fpg'xf];\ 
/ ljBfnodf dfOj|mf]:sf]ksf] ;xfotfaf6 cjnf]sg u/fpg'xf];\ . b]v]sf] kmGhfOsf] lrq agfpg 
nufpg'xf];\ . 5f]6f] l/kf]6{ tof/ u/]/ sIffdf k|:t't ug{ nufpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *86

bzf}F lbg

ljifoj:t' M ;"Id hLjsf c;/x¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • ;"Id hLjsf ;sf/fTds / gsf/fTds c;/ klxrfg ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • lrq, rf6{, :nfO8, sf]ifsf df]8]n, rf6{ k]k/, ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dlitis dGyg 

•	 ;"Id hLjsf ;sf/fTds / gsf/fTds c;/ b]vfpg] lrq, rf6{, :nfO8 k|bz{g ug'{xf];\ / 
To;sf] sf/0f 5nkmn ug'{xf];\ .

•	 h}ljs j:t' gs'lxg] eP To;sf] c;/ s] x'g] lyof] xf]nf < tkfO{F{Fn] jf tkfO{F{Fsf] kl/jf/df 
s;}n] PlG6afof]l6ssf] k|of]u ug'{ePsf] 5 < To;sf] sfo{ s] xf]nf < cflb k|Zgdflysf] 
dGyg / 5nkmnsf] cfwf/df ljifo k|j]z ug'{xf];\ . 

lj|mofsnfk @ M ;"Id hLjsf ;sf/fTds / gsf/fTds c;/x¿sf] l6kf]6

 • ljBfyL{nfO{ ;d"xdf sfo{ ug{sf 
nflu ljBfyL{ ;ª\Vofcg';f/ ;d"xdf 
ljefhg ug'{xf];\ . x/]s ;d"xnfO{ Ps 
Ps cf]6f rf6{k]k/ / ljleGg /ªsf 
;fOgk]g klg pknJw u/fpg'xf];\ .

 • s]xL ;d"xnfO{  ;"Id hLjsf ;sf/fTds 
/ afFsLnfO{ gsf/fTds c;/x¿ l6kf]6 
ug{ nufpg'xf];\ . x/]s ;d"xn] tof/ 
kf/]sf] rf6{ k]k/nfO{ sIffsf]7fsf] 
jl/kl/ e'mG8\ofpg nufpg'xf];\ . 
x/]s ;d"xnfO{ kfn}kfnf] cGo ;d"xn] 
u/]sf] sfo{sf] cjnf]sg ug{ / yk 
ug{ cfjZos ePsf aF'bf yk ug{ 
nufpg'xf];\ . x/]s ;d"xn] cGo ;a} 
;d"xsf] sfo{ cjnf]sg / k[i7kf]if0f u/]kZrft\ cfcfkm\gf] ;d"xsf] sfo{sf] k|:t'lt ug{ nufpg'xf];\ 
/ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . x/]s sfo{sf nflu cfjZos kg]{ lglZrt ;do lbO{ ;do 
kfngf ug{ nufpg'xf];\ . (Gallery walk method)
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 87

 • ;d"x sfo{sf] j|mddf ;a} ljBfyL{÷;d"xsf] ultljlw cjnf]sg u/L cfjZos ;xfotf k|bfg 
ug'{xf];\ . ljBfyL{sf] ;xeflutf tyf ;lj|motfsf] cfwf/df pgLx¿sf] d"Nofª\sgsf] clen]vLs/0f 
klg ug{'xf];\ .

-3_ d"Nofª\sg 
lgDg k|Zg ;f]w]/ l;sfOsf] d"Nofª\sg ug'{xf];\ M

-c_ JofS6]l/ofsf s'g} b'O{cf]6f ;sf/fTds / gsf/fTds c;/ n]Vg'xf];\ .

-cf_ v]taf/Ldf sf];]afnL nufpFbf df6f]sf] pj{/fzlSt a9\g'sf] sf/0f s] xf]nf <

-O_ xfdLn] k|of]u ug]{ ;fj'g, l86f]n tyf l86/h]G6sf] k|of]u ug'{sf] sf/0f s] xf]nf < ;"Id hLj;Fu 
;DalGwt eP/ :ki6 kfg'{xf];\ .

-O{_ xfd|f k/Dk/fut k|ljlwsf] k|of]u u/L pTkfbg ul/g] /S;L, crf/, l;lGs, u'Gb|'s aGgdf s'g 
s'g ;"Id hLjsf] k|d'v e"ldsf /xG5 <

 • AofS6]l/of k|foM ljR5]bs x'G5G.\ . logLx¿n] d/]sf hgfj/ tyf jg:kltsf] z/L/nfO{ s'xfP/ 
hl6n h}ljs c0f'nfO{ ;fwf/0f ch}ljs kbfy{df ¿kfGt/0f u5{g\, h;n] df6fnfO{ dlnnf] 
agfp+F5 . o; k|lj|mofdfkm{t logLx¿n] kfl/l:ylts k4lt ;Gt'ng /fV5g\ . Nitrosomonas, 
Clostridium, Nitrobactor h:tf AofS6]l/of ljR5]bs x'g\ .

 • Rhizobium AofS6]l/of sf];]afnLsf] h/fdf /x]sf] ufF7fdf (nodule) kfOG5 . h;n] 
jfo'd08ndf /x]sf] gfO6«f]hg UofF;nfO{ gfO6«f]hg dndf ¿kfGt/0f u/L df6fsf] pj{/fzlQm 
a9fpF5 .

 • Lactobacillus, Lactococcus h:tf AofS6]l/of b'wdf kfOG5 h;n] b'wnfO{ hdfP/ bxL 
agfpF5 eg] Streptococcus lactis n] lrh lgd{f0f ug{ ;xof]u u5{ .

 • cf}ifwL lj1fgsf pTkfbg h:t} M OG;'lng, PlG6afof]l6S;, vf]k, le6fldg, PlG6;]lK6s, PlG6;]/d 
cflb agfpg AofS6]l/of tyf km~hfO k|of]u ul/G5 .

 • lo:6n] vfg]s'/fdf ePsf] sfa{f]xfO8«]6, k|f]l6g cflbnfO{ cDn tyf cNsf]xndf ¿kfGt/0f u5{ .  
of] k|lj|mofnfO{ kmd{]G6];g (fermentation) elgG5 . o;nfO{ l8l:6n/L tyf a]e/]h pBf]udf 
cDn tyf cn\sf]xn pTkfbg ug{ pkof]u ul/G5 .

 • g]kfndf k/Dk/fut k|ljlwdfkm{t pTkfbg ul/g] /S;L agfpg dr{f (yeast cake) k|of]u 
ul/G5 h;df lo:6 /x]sf] x'G5 eg] u'Gb|'s, l;GsL, crf/, agfpFbf;d]t AofS6]l/ofsf ;fy} 
lo:6n] e"ldsf v]N5 .

-ª_ kl/of]hgf sfo{
;"Id hLjsf ;sf/fTds / gsf/fTds c;/x¿sf] ;"rL rf6{ k]k/df tof/ u/L sIffdf ;fyLx¿;Fu 
5nkmn u/L sIffdf e'mG8\ofpg'xf];\ .
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P3f/f}F lbg 

ljifoj:t' M vfgf s'lxg glbg] tl/sfx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • vfB ;+/If0fsf tl/sfx¿sf] pbfx/0f lbg
 • vfB ;+/If0fsf tl/sfx¿ k|bz{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • lrq, rf6{, :nfO8, rf6{ k]k/, ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dlitis dGyg

 • vfgf s'lxg] sf/0f s] s] xf]nfg\ < tkfO{F{Fn] vfgfnfO{ ;8\g, s'lxgaf6 arfpg b}lgs hLjgdf 
s:tf s:tf pkfo ckgfpg'ePsf] 5 jf b]Vg'ePsf] 5 < h:tf k|Zgsf] 5nkmn / dGygaf6 
ljifo k|j]z ug'{xf];\ .

lj|mofsnfk @ M vfB ;+/If0fsf tl/sfsf] kmf]6f], lrq k|bz{g / 5nkmn

 • kfn}kfnf] u/L vfB ;+/If0fsf ljleGg tl/sf h:t} ;'Vvf ;+/If0f, t/n ;+/If0f, lr:ofg ;+/If0f 
cflbsf] lrq, kmf]6f] dlN6ldl8ofsf] k|of]u u/L k|bz{g ug'{xf];\ .

 • k|To]s tl/sfsf] k|of]u ubf{ vfB ;+/If0f x'g'sf] sf/0f / Wofg lbg'kg]{ s'/fdf 5nkmn u/fpg'xf];\ .
 • b}lgs hLjgdf vfB ;+/If0f ug]{ o:tf ljleGg tl/sf ljBfyL{nfO{ eGg  / ;f] s'g k|sf/sf] ;+/If0f 

xf] 5'6\ofpg nufpg'xf];\ .

lj|mofsnfk # M vfB ;+/If0fsf tl/sf / pbfx/0fsf] l6kf]6 -;d"x sfo{_

 • ljBfyL{nfO{ ;d"xdf sfo{ ug{sf nflu ljBfyL{ 
;ª\Vofcg';f/ ;d"xdf ljefhg ug'{xf];\ . x/]s 
;d"xnfO{ Ps Pscf]6f rf6{k]k/ / ljleGg 
/ªsf ;fOgk]g klg pknJw u/fpg'xf];\ . 

 • s]xL ;d"xnfO{  ;'Vvf ;+/If0f, s]xLnfO{ t/n 
;+/If0f / afFsL ;d"xnfO{ lr:ofg ;+/If0f ug]{ 
tl/sf / pbfx/0f l6kf]6 ug{ nufpg'xf];\ . 
x/]s ;d"xn] tof/ kf/]sf] rf6{ k]k/nfO{ 
sIffsf]7fsf] j/Lk/L e'm08ofpg nufpg'xf];\ .  
x/]s ;d"xnfO{ kfn}kfnf] cGo ;d"xn] u/]sf] 
sfo{sf] cjnf]sg ug{ / yk ug{ cfjZos 
ePsf jFbf yk ug{ nufpg'xf];\ . x/]s ;d"xn] 
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cGo ;a} ;d"xsf] sfo{ cjnf]sg / k[i7kf]if0f u/]kZrft\ cfcfkm\gf] ;d"xsf] sfo{sf] k|:t'lt ug{ 
nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . x/]s sfo{sf nflu cfjZoskg]{ lglZrt ;do 
lbO{ ;do kfngf ug{ nufpg'xf];\ .

 • ;d"x sfo{sf] j|mddf ;a} ljBfyL{÷;d"xsf] ultljlw cjnf]sg u/L cfjZos ;xfotf k|bfg 
ug'{xf];\ / tkl;nsf] hfgsf/L lbg'xf];\ . ljBfyL{sf] ;xeflutf tyf ;lj|motfsf] cfwf/df 
pgLx¿sf] d"Nofª\sgsf] clen]vLs/0f klg ug{'xf];\ .

!= ;'Svf ;/If0f (Dry preservation)
 vfB kbfy{nfO{ lglZrt tfkj|md k|of]u u/L cfjZos dfqfdf cf]; (moisture) sfod u/]/ 

ul/g] ;/If0f ;'Svf ;+/If0f xf] . of] ;/n ljlw xf] h;df vfB kbfy{df lglZrt k|ltztdf 
kfgLsf] dfqf sfod ul/G5 . o;f] ub{f ;"Id hLjn] cfj|md0f ug{ ;Sb}g / nfdf] ;do;Dd 
sf]7fsf] ;fdfGo tfkj|mddf vfB kbfy{ ;~ro u/]/ /fVg ;lsG5 .

@= t/n ;+/If0f (Wet preservation)
 vfB kbfy{nfO{ t/n kbfy{df 8'afP/ ul/g] ;/If0f t/n ;/If0f xf] . of] k/Dk/fut ljlw 

xf] . o; ljlwaf6 kmnkm"n, d;nfhGo t/sf/L cflb ;+/If0f ug{ ;lsG5 . of] ljlwdf vfB 
kbfy{nfO{ pl;g]/ jf ;kmf u/]/ ;'/lIft a6\6fdf /fVg'k5{ / To;df lglZrt uf9fkg ePsf] 
vfg]g'gsf] 3f]n, ;fOl6«s cDn jf leg]u/ (vinegar), cf]lne t]n jf tf]/Lsf] t]n /fv]/ 
xfjf gl5g] u/L lasf]{ nufpg'k5{ . o;f] ub{f ;"Id hLj a6\6fleq l5g{ kfpFb}g / vfB kbfy{ 
;8\b}g .

#= lr:ofg ;+/If0f (Cold preservation)
 vfB kbfy{nfO{ sd tfkj|mddf /fv]/ ul/g] ;+/If0f lr:ofg ;/If0f xf] . of] ljlwaf6 vfg]s'/f 

s]xL ;dosf nflu ;fy} bL3{sfnLg ¿kdf ;+/If0f ug{ ;lsG5 h:t} M efG;fdf lk|mhdf 
vfg]s'/f /fVg]b]lv lnP/ cfn', uf]nfe]8f cflb t/sf/L / kmnkm"nnfO{ lr:ofg s]G›df (cold 
storage centre) nfdf] ;do;Dd /fVg ;lsG5 .

-3_ d"Nofª\sg
lgDg k|Zg jf o:t} cGo k|Zg ;f]w]/ ljBfyL{n] l;s]sf s'/fx¿sf] d"Nofª\sg ug'{xf];\ M

-c_ vfB ;+/If0fsf tLg tl/sfx¿ pbfx/0f;lxt n]Vg'xf];\ .

-cf_ vfB kbfy{nfO{ ;'Vvf agfpFbf nfdf] ;do;Dd glau|g'sf] sf/0f s] xf]nf <

-O_ vfB ;+/If0f ug{ tkfO{F{Fn] b}lgs hLjgdf s:tf s:tf tl/sf ckgfpg'ePsf] 5 < pNn]v 
ug'{xf];\ .

-O{_ olb ;"Id hLj h:t} JofS6]l/of tyf kmGhfO{ gePsf] eP xfdLn] vfB ;+/If0fsf ljleGg pkfo 
ckgfpg' kg]{ lyPg . o;sf] c;/ kfl/l:ylys k4ltdf s] xGYof] xf]nf < ljZn]if0f ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *90

-ª_ kl/of]hgf sfo{
b}lgs hLjgdf vfB ;+/If0fsf nflu pkof]u ul/Fb} cfPsf k/Dk/fut tyf cfw'lgs k|ljlwsf] lrq / 
gfd OG6/g]6sf] k|of]u u/L ;ª\sng ug'{xf];\ / ;f];DaGwL Pp6f kfj/KjfOG6 :nfO8 agfP/ sIffdf 
k|:t't ug'{xf];\ .

afx|f}F lbg

ljifoj:t' M k|ltljDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg

 • PsfOsf] cGTodf lbOPsf ;a} k|sf/sf cEof;af6 s]xL k|Zg k|ltlglwd"ns 9ª\uaf6 ;f]Wg'xf];\ . 
k|Zg ;f]Wbf ljBfyL{nfO{ cufl8 af]nfO{ hot seat df /fVg], pen in middle ug]{ cflb ug{ ;lsG5 .

 • PsfO # df kf7\oj|mddf lbOPsf kl/of]hgf tyf k|of]ufTds sfo{ l;sfO lj|mofsnfk;Fu} u/fO{ 
ljBfyL{sf] l;sfOsf] clen]v /fVg'xf];\ .

 • ljBfyL{n] o; PsfOdf ePsf ljleGg kl/of]hgf sfo{sf k|ltj]bg tyf cEof;sf] clen]vLs/0f 
k'l:tsf k/LIf0f u/L cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ .

 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utf cg'¿ksf d"Nofª\sgsf] ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGtdf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u 
/ pRr bIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRr 
bIftf tx_ sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/ k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ 
k[i7kf]if0f lbg'xf];\\ .

PsfO cEof;
jx'j}slNks k|Zg
tnsf ax'a}slNks k|Zgsf] ;xL ljsNkdf uf]nf] lrXg nufpg'xf];\ M

!= sf]if ;DaGwL cWoog ug{] lj1fgnfO{ s] elgG5 < 

-s_ hLj lj1fg -v_ ;fO6f]nf]hL -u_ e"ue{ lj1fg  -3_ jg:klt lj1fg

@= cfGtl/s :jf;k|Zjf; lj|mofdf Un'sf]h 6'lj|mg] k|lj|mof tnsfdWo] sf]ifsf] s'g cjojdf x'G5 <

-s_ Go'lSno; -v_ Knfl:6s -u_ dfO6f]sf]]lG8«of -3_ uf]NhL a8L
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#= vfB kbfy{ ;+/If0f ubf{ d'Vo ¿kdf s] s'/fdf Wofg lbg'k5{ <

-s_ ;"Id hLjsf] c;/af6 arfpg] -v_ vfg]s'/f ;8\g glbg]
-u_ cfjZos dfqfdf ;'sfpg] -3_ kof{Kt lr;f] agfpg]

$= dfO6f]sf]lG8«ofnfO{ sf]ifsf] zlSts]Gb| eGg'sf] sf/0f tnsf dWo] s'g xf] <

-s_ o;n] cfGtl/s Zjf;k|Zjf; lj|mofåf/f pTkflbt zlSt ;~ro u5{ .
-v_ o;n] sf]ifleqsf] ;Dk"0f{ sfo{sf] lgoGq0f u5{ .
-u_ o;n] sf]if ljefhgdf dbt u5{ .
-3_ o;n] sf]ifsf] /Iff u5{ .

%= kmGhfOsf] ;sf/fTds c;/ tnsf dWo] s'g xf] <

-s_ b'waf6 bxL agfpg' 
-v_ JofS6]l/ofnfO{ dfg'{
-u_ d[t h}ljs j:t'nfO{ ;8fpg'
-3_ la?jfnfO{ vfgf agfpg dbt ug'{ 

ljifout k|Zg 
!= 3/df agfPsf] a6\6fdf /flvPsf] crf/df slxn]sfFxL 9';L kg'{sf] sf/0f s] xf]nf < o;  

;d:ofsf] ;dfwfgsf nflu ckgfpg ;lsg] Ps pkfo n]Vg'xf];\ .

@= kfFr hut k|0ffnLcg';f/ hLjx¿sf] juL{s/0fdf x/]s hutsf d'Vo ljz]iftf n]Vg'xf];\ .

#= efO/; / JofS6]/Loflar s'g} rf/ leGgtf n]Vg'xf];\ .

$= efO/;sf] sf/0f ljljw /f]un] ;tfPsf] yfxf kfpg'ePsf] 5 t/ j}1flgssf] olt 7'nf] k|of;n] 
klg efO/; pGd'ng ug{ g;Sg'sf] sf/0f s] xf]nf < lzIfs, cleefjs tyf hfgsf/ JolStsf] 
;f]wvf]hsf] cfwf/df j0f{g ug'{xf];\ .

%= kmGhfO gePsf] eP t/sf/L tyf kmnkm"nx¿ ;w}F tfhf /xGy] xf]nf t/ kmGhfOsf] cefjdf 
s:tf] gsf/fTds c;/ kYof]{ xf]nf < ljZn]if0f ug'{xf];\ .

^= vfBkbfy{nfO{ ;'sfpFbf, t]ndf 8'afpFbf, g'gn] 9fSbf tyf lr;f] agfpFbf tfhf /xg'sf] sf/0f 
s] xf]nf <
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!= PsfO kl/ro
o; PsfOsf] d'Vo p2]Zo h}ljs ljljwtfsf] kl/ro, x|f; x'gsf sf/0f / h}ljs ljljwtf ;+/If0fsf 
pkfox¿df ljBfyL{df 1fg, l;k / clej[lQsf] ljsf; x'g] ck]Iff ul/Psf] 5 . o; PsfOcGtu{t 
h}ljs ljljwtfsf] kl/ro, jt{dfg l:ylt tyf dxŒj, x|f; x'gsf sf/0fx¿, ;+/If0fsf pkfox¿, 
lbuf] ljsf;sf] cjwf/0ff / dxŒj tyf nIox¿, h}ljs ljljwtf ;+/If0f;DaGwL lbuf] ljsf; nIo 
/ g]kfndf ePsf k|of; h:tf ljifoj:t' ;d]l6Psf 5g\ . o; PsfOsf] ;xhLs/0f ubf{ k|bz{g ljlw, 
k|of]ufTds ljlw, If]q e|d0f ljlw, ;f]wk'5 ljlw, k|Zgf]Q/ ljlwsf] k|of]u ug{sf ;fy} ljifoj:t'sf] 
k|s[ltcg';f/sf] >Job[Zo ;fdu|Lsf] k|of]u ug{ ;lsg] 5  .

@= PsfOut l;sfO pknlAw 
1. h}ljs ljljwtfsf] kl/ro lbg / jt{dfg l:ylt tyf dxŒj atfpg

2= h}ljs ljljwtf x|f; x'gsf sf/0f / pbfx/0f atfpg

3= h}ljs ljljwtf ;+/If0fsf pkfo klxrfg ug{ 

4= lbuf] ljsf;sf] cjwf/0ff / dxŒj atfpg

5= lbuf] ljsf;sf] nIo pNn]v ug{ 

6. h}ljs ljljwtf ;+/If0f;DaGwL lbuf] ljsf; nIo xfl;n ug{ g]kfndf ePsf k|of; JofVof ug{ 

#= ljifoj:t' / ;do ljefhg

j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_

! h}ljs ljljwtfsf] kl/ro 
/ k|sf/

h}ljs ljljwtfsf] kl/ro, h}ljs 
ljljwtfsf k|sf/ / pbfx/0f

!

@ h}ljs ljljwtfsf] dxŒj / 
jt{dfg cj:yf

h}ljs ljljwtfsf] dxŒj, g]kfndf h}ljs 
ljljwtfsf] jt{dfg cj:yf -jg:klt / 
hgfj/ k|hflt_

!

# h}ljs ljljwtf x|f; x'g''sf 
sf/0f

h}ljs ljljwtf x|f; x'g''sf ljljw sf/0f 
-hg;ª\Vof j[l4, cf}wf]lusLs/0f, zx/Ls/0f, 
hnjfo' kl/jt{t, dfgjLo sf/0f_

!

cg'dflgt sfo{306f M *

h}ljs ljljwtf / jftfj/0f
(Biodiversity and Environment)$

PsfO
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$ h}ljs ljljwtfsf] ;+/If0f h}ljs ljljwtfsf] ;+/If0f, :j :yfgLo / k/ 
:yfgLo ;+/If0fsf] kl/ro, km/s / pbfx/0f 

!

% lbuf] ljsf;sf] kl/ro / 
o;sf kIf

lbuf] ljsf;sf] kl/ro, lbuf] ljsf;sf 
cfly{s, ;fdflhs / jftfj/0fLo kIf 

!

^ lbuf] ljsf;sf] l;4fGt / 
dxŒj

lbuf] ljsf;sf] l;4fGtcGtu{t kfl/l:ylts 
k4lt tyf h}ljs ljljwtf ;+/If0fsf] 
l;4fGt, hg;ª\Vof lgoGq0f tyf dfgjLo 
;|f]t Joj:yfkgsf] l;4fGt / ;+:s[lt ;+/If0f 
tyf ;fd'bflos ;xeflutfsf] l;4fGt, lbuf] 
ljsf;sf] dxŒj 

!

& lbuf] ljsf;sf nIo / 
g]kfnsf k|of;

!& cf]6f lbuf] ljsf;sf nIo tyf 
uGtJosf] ;+lIfKt kl/ro / ;f] nIo k|fKt 
ug{ g]kfnn] u/]sf k|of;

!

* d"Nofª\sg / k[i7kf]if0f PsfOsf] d"Nof+sg / l;sfOsf] clen]vLs/0f !

klxnf] lbg

ljifoj:t' M h}ljs ljljwtfsf] kl/ro / k|sf/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • h}ljs ljljwtfsf] kl/ro lbg
 • h}ljs ljljwtfsf] k|sf/sf] JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • h}ljs ljljwtf emNsg] lrq, rf6{, :nfO8

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M k"j{1fgsf] k/LIf0f

 • cfkm\gf] j/k/ jftfj/0fdf kfOg] tyf ljleGg jftfj/0fdf cfkm"n] b]v]sf ;'g]sf hgfj/ tyf 
jg:kltsf] ;"rL tof/ ug{ nufpg'xf];\ . o;sf nflu lglZrt ;do lbg'xf];\ .

 • ljBfyL{n] n]v]sf hLjsf] gfd gbf]xf]l/g] u/L kfn}kfnf] k9]/ ;'gfpg nufpg'xf];\ / cfkm}n] jf s'g} 
ljBfyL{sf] ;xof]udf ;]tf] jf sfnf]kf6Ldf l6kf]6 ug'{xf];\ .

 • l6kf]6 ul/Psf hgfj/ / jg:kltdf s:tf s:tf u'0fsf] cfwf/df km/skgf 5 < 5nkmn 
u/fpg'xf];\ .
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lj|mofsnfk @ M h}ljs ljljwtfsf] kl/ro

 • lj|mofsnfk ! df l6kf]6 ul/Psf hLjdf  Pp6} k|hflt jf km/s k|hflt eP/ jf kfl/l:ylts 
k4ltsf] sf/0f km/skgf cfPsf] xf] jf xf]Og < 5nkmn ug'{xf];\ .

 • 5nkmnsf] cfwf/df h}ljs ljljwtfsf] kl/ro lbg'xf];\ .

lgisif{ M k|s[ltdf ;hLjsf k|hflt, zf/Ll/s agf]6, hfltut k|s[lt, kf]if0f, ljz]iftf, jf;:yfgsf 
cfwf/df km/s km/s cl:tTjdf /xg' g} h}ljs ljljwtf xf] . To:t}, ljZj k[YjL ;Dd]ngn] 
to u/]cg';f/ sg} lglZrt k|fs[lts If]qleq /x]sf ;hLjsf] ;dfg k|hflt, cGt/k|hflt / 
kfl/l:ylts k4lthGo km/skgnfO{ h}ljs ljljwtf elgG5 .

lj|mofsnfk #M jftfj/0fdf /x]sf] h}ljs ljljwtfsf] cjnf]sg / cWoog

 • ljBfyL{nfO{ ;d"xdf ljefhg ug'{xf];\ . cfˆgf] ljBfno glhs /x]sf] rf}/sf] h}ljs ljljwtf 
cWoog ubf{ ckgfpg' kg]{ ;fjwfgL atfpg'xf];\  / ;a} ljBfyLnfO{ rf}/df n}hfg'xf];\ .

 • rf}/nfO{ ljBfyL{sf] ;d"xsf] ;ª\Vofcg';f/ ljleGg If]qdf ljefhg ug{ nufpg'xf];\ . Pp6f 
;d"xnfO{ Pp6f :yfgsf] h}ljs cWoog ug{sf nflu kf7\ok':tssf] lj|mofsnfk 4.1cg';f/ ug{ 
nufpg'xf];\ .
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lj|mofsnfk $M  h}ljs ljljwtfsf] k|sf/

 • ljleGg k|sf/sf h}ljs ljljwtfsf] k|sf/ -;dfg k|hflt, km/s k|hflt tyf kfl/l:ylts k4lthGo_ 
emNsg] lrq, rf6{, :nfO8 k|bz{g ug'{xf];\ .

 • k|bz{g ul/Psf hLjdf ePsf ljljwtf dfly pNn]v ePdWo] s'g k|sf/sf x'g\ cg'dfg ug{, ;fyL 
;d"xdf 5nkmn ug{ nufO{ cGTodf lgisif{ atfOlbg'xf];\ .

 • h}ljs ljljwtfsf] sf/0fnfO{ ;d"xdf 5nkmn u/L l6kf]6 ug{ nfufpg'xf];\ / pbfx/0f;lxt tLg 
k|sf/sf h}ljs ljljwtfsf lgDg k|sf/nfO{ k|i6 kfg'{xf];\ .

-s_ cg'jf+lzs ljljwtf (genetic diversity)
-v_ k|hfltut ljljwtf (species diversity)
-u_ kfl/l:ylts ljljwtf (ecosystem diversity)

-3_ d"Nofª\sg
l;sfOsf nflu d"Nofª\sg lj|mofsnfksf] ;Fu;Fu} ug'{xf];\ / ;+1fgfTds If]qsf l;sfO pknlAwsf] 
d"Nofª\sg ug{ lgDg k|Zg jf cGo o:t} k|Zg lgdf{0f u/L ;f]Wg'xf];\ M

-c_ k|hfltut ¿kdf h}ljs ljljwtf b]lvg] s'g} kfFrcf]6f hgfj/sf] ;"rL agfpg'xf];\ .

-cf_ k|s[ltdf kfOg] k|hfltdf ljljwtfsf] sf/0f s] s] x'g ;S5g\ < s'g} @ cf]6f sf/0f lbg'xf];\ .

-O_ h}ljs ljljwtfsf k|sf/nfO{ pbfx/0f;lxt JofVof ug'{xf];\ .

-ª_ kl/of]hgf sfo{
b}lgs hLjgdf ljBfyL{n] cjnf]sg u/]sf k|hfltut, cfg'j+lzs / kfl/l:ylts ljljwtfsf pbfx/0fsf] 
;"rL tof/ ug{ nufO{ sIffdf k|:t't ug{ nufpg'xf];\ .

bf];|f] lbg

ljifoj:t' M h}ljs ljljwtfsf] dxŒj / jt{dfg cj:yf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • h}ljs ljljwtfsf] jt{dfg l:ylt tyf dxŒj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • ljleGg k|sf/sf b}lgs hLjgdf pkof]uL hLj, jf:tljs hLj geP df]8]n, lrq, rf6{, :nfO8,
 • b}lgs k|of]u x'g] ljleGg k|sf/sf vfB kbfy{, h8La'6L, h}ljs OGwg, k|fs[lts ;f}Gbo{, au}Frf, 

km"naf/L cflbsf] lrq, t:jL/nfO{ rf6{, :nfO8
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-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k"j{1fgsf] k/LIf0f

 • olt w]/} jg:klt ljljwtf (floral diversity) gePsf] eP jftfj/0fdf s:tf] c;/ kb{Yof] xf]nf 
< h}ljs ljljwtf sd ePsf If]q h:t} d?e"ld, w|'jLo If]qdf dfgj a:tL a:g ufx|f] x'g'sf] 
sf/0f s] xf]nf < 

 • oL / o:t} k|sf/sf k|Zgdf cfwfl/t eP/ 5nkmn, dGyg u/fpg'xf];\ . 

lj|mofsnfk @ M h}ljs ljljwtfsf] dxTj

 • b}lgs k|of]u x'g] ljleGg k|sf/sf vfB kbfy{, h8La'6L, h}ljs OGwg, k|fs[lts ;f}Gbo{, au}Frf, 
km"naf/L cflbsf] lrq, t:jL/nfO{ rf6{, :nfO8df k|:t't ug'{xf];\ .

 • k|:t't ul/Psf ;a} kbfy{ h}ljs ljljwtfsf] pkh ePsf] 5nkmn u/L ;f] sf] cfwf/df h}ljs 
ljljwtfsf] dxŒj a'Fbfut ¿kdf l6kf]6 ug{ nufpg'xf];\ . o;sf nflu ljBfyL{nfO{ ljleGg 
;d"xdf ljefhg u/L of]hgfa4 ¿kdf sfo{ ug{ nufpg'xf];\ . 

 • ljBfyL{sf a'FbfnfO{ cfjZos ;Dkfbg u/L h}ljs ljljwtfsf] dxŒj ;+Zn]lift ¿kdf j0f{g 
ug'{xf];\ . 

 • j0f{g ul/Psf a'FbfnfO{ ;]tf]kf6Ldf n]Vg'xf];\ jf :nfO8df b]vfpg'xf];\ jf rf6{df k|bz{g ug'{xf];\ .

 h}ljs ljljwtfn] vfB ;'/Iff, kf]if0f / hLjg lgj{fxnfO{ (livelihood) ;'lglZrt u5{ .

 h}ljs ljljwtfn] k|fs[lts ;Gt'ng sfod ug{ ;xof]u u5{ / kfl/l:ylts k4ltsf] 
pTkfbsTj a9fpF5 .

 h}ljs ljljwtfn] h}ljs ;+;fwgsf] (biological resources) lbuf] k|of]unfO{ ;xof]u ubf{ 
h}ljs ljljwtfn] jftfj/0f ;+/If0f / lbuf] ljsf;df ;xof]u u5{ .

 h}ljs ljljwtfn] ko{fj/0fLo ko{6g (ecotourism) k|jw{g u5{ .

 h}ljs ljljwtfn] hnjfo' kl/jt{gsf] c;/af6 kg{] k|efjdf cg's"ng (adaptation) x'g 
;xof]u u5{ .

lj|mofsnfk #M h}ljs ljljwtfsf] jt{dfg l:ylt

 • g]kfndf kfOg] jg:klt / hgfj/sf k|hfltsf] ;ª\VofnfO{ ljZje/Ldf kfOg] k|hflt ;ª\Vof;Fu 
t'ngf u/]sf] tYofª\ssf] tflnsf k|bz{g u/fpg'xf];\ . 

 • ljBfyL{nfO{ k|bz{g ul/Psf] tYofª\ssf] cjnf]sg ug{ nufO{ g]kfnsf] h}ljs ljljwtfsf] 
jt{dfg cj:yfsf] ljZn]if0f ug{ nufpg'xf];\ ;fy} pgLx¿sf lh1fzf tyf k|Zgsf pQ/ klg  
atfOlbg'xf];\ .
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lj|mofsnfk $M h}ljs ljljwtfsf] :ynut cWoog

 • ljBfyL{nfO{ glhs}sf] rf}/df n}hfg'xf];\ . / kf7\ok':tssf] 4.2 df lbPsf] lj|mofsnfk u/fpg'xf];\ .
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-3_ d"Nofª\sg
lgDglnlvt k|Zg ;f]wL l;sfOsf] d"Nof+sg ug'{xf];\ M

-c_ tkfO{F{Fsf] If]qdf kfOg] vfBfGgsf nflu k|of]u ul/g] jg:kltsf] ;"rL tof/ kfg'{xf];\ .

-cf_ h}ljs ljljwtf x|f; ePdf s;/L hnjfo' kl/jt{gdf k|efj k5{ . s'g} b'O{ sf/0f lbg'xf];\ .

-O_ hLjdf ePsf] k|hfltut ljljwtfsf] sf/0f xfd|f] vfB ;'/Iff, kf]if0f / hLjg lgjf{xdf ;xof]u 
k'u]sf] 5 . o;/L h}ljs ljljwtfsf] ;+/If0f u/L vfB ;'/Iff ug{ tkfO{F{Fn] u/]sf jf b]Vg'ePsf 
pkfox¿ pNn]v ug'{xf];\ .

-O{_ g]kfn e"kl/j]li7t d'n's ePsfn] oxfF df5fnufot cGo ;fd'lGb|s hLjsf] ;ª\Vof ljZjsf] 
t'ngfdf w]/} sd /x]sf] 5 . o;sf] cfwf/df e"kl/j]li7t tyf lxdfnL d'n's x'g' klg vfB 
;'/Iffsf] cj:yfaf/] ljZn]if0f ug'{xf];\ .

-ª_ kl/of]hgf sfo{
OG6/g]sf] k|of]u u/L g]kfndf kfOg] ljleGg hgfj/ tyf la?jfsf] ;ª\VofnfO{ ljZjdf kfOg] tLg} 
hLjsf] ;ª\Vof;Fu t'ngf u/L Pp6f rf6{ tof/ ug{ nufpg'xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ .  
To;sf] af/]df 5nkmn u/fO{ cfPsf] glthfsf sf/0f ljZn]if0f ug{ nufpg'xf];\ / pTs[i7nfO{ 
sIffsf]7f jf k|of]uzfnfdf em'G8\ofpg'xf];\ .

t];|f] lbg

ljifoj:t' M h}ljs ljljwtf x|f; x'g'sf sf/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • h}ljs ljljwtf x|f; x'gsf sf/0fx¿ j0f{g ug{
 • h}ljs ljljwtf x|f; x'gsf sf/0fsf pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • nf]kf]Gd'v k|hftLsf hLjsf] kmf]6f] PNad

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dlitis dGyg

 • h}ljs ljljwtfdf x|f; Nofpg] ljljw sf/s tŒj h:t} M h+un cfunfuL, rl/r/0f, k|fs[lts 
k|sf]k, ljsf; lgdf{0fsf sfo{, dfgjLo cfjZostf, hnjfo' kl/jt{g cflbsf] lrq k|:t't u/L ;f] 
ultljlwn] s;/L h}ljs ljljwtfdf x|f; k'u]sf] 5 < ;f]Rg nufO{ cg'ej k|:t't ug{ nufpg'xf];\ . 

lj|mofsnfk @ M h}ljs ljljwtfdf x|f; cfpg'sf sf/0f -;d"x sfo{_

 • ljBfyL{nfO{ ;d"xdf sfo{ ug{sf nflu ljBfyL{ ;ª\Vofcg';f/ ;d"xdf ljefhg ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 99

 • ljBfyL{sf] a;fOsf] j|mdcg';f/ jf uf]nf k|yf v]naf6 jf ljBfyL{sf] xfp; jf /f]n g+= jf gfdsf] 
j0ff{g'j|md cflb tl/sfaf6 ;d"x ljefhg ug{ ;lsG5 .

 • lj|mofsnfk ! df k|bz{g ul/Psf lrq tyf nf]kf]Gd'v k|hfltsf hLjsf] kmf]6f] PNad k|bz{g u/L 
5nkmnsf cfwf/df h}ljs ljljwtfdf x|f; cfpg'sf ljljw sf/0f j0f{g u/L x/]s ;d"xnfO{ rf6{ 
k]k/df l6kf]6 ug{ nufpg'xf];\ .

 • x/]s ;d"xn] tof/ kf/]sf a'FbfnfO{ b]Vg ldNg] u/L leQfdf em'G8ofpg nufpg'xf];\ . Pp6f ;d"xn] 
u/]sf] sfo{sf] cjnf]sg j|mdzM csf]{ ;d"xnfO{ ug{ nufO{ cfjZostfcg';f/ ;'wf/ / yk ug{ 
;do lbg'xf];\ .

 • cGTodf, ;a} ;d"xaf6 Ps Ps hgf ljBfyL{nfO{ cfkm\gf] ;d"xsf] sfo{sf] k|:t'lt ug{ nufpg'xf];\ 
/ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .

lgisif{

 • jgdf 89]nf] nfUbf w]/} jg:klt / h8\unL hgfj/sf] d[To' x'G5 .
 • af9L klx/fn] ub{f w]/} hgfj/ tyf jg:klt gi6 x'G5G.\ .
 • jg If]qdf cJojl:yt ¿kdf ;8s, k'n, afFwnufot k"j{fwf/ lgd{f0f ub{f hLjhGt'sf] af;:yfg 

lau|G5 .
 • OGwgsf nflu 3f; bfp/fdf a9L lge{/ x'Fbf jgljgfz x'G5 / hnfwf/df gsf/fTds c;/ 

kg{ ;S5 .
 • hg;8\Vof j[l4;Fu} jg If]qdf km8fgL u/L v]tLkftL ug{] k|rng a9\bf] ¿kdf x'Fbf ?v la?jf 

g:6 x'G5g\ . g]kfndf vf]l/of v]tL ug]{ rng o;sf] pbfx/0f xf] .
 • hnjfo' kl/jt{gn] ub{f k[YjLsf] tfkj|md a9\b} uPsf] / o;sf] k|ToIf c;/ h}ljs ljljwtfdf 

k/]sf] 5 .
 • gbLgfnfaf6 9'8\uf, lu6L / afn'jfsf] clgolGqt pTvgg ub{f jghËnsf] ljgf; klg x'g] 

ePsfn] h}ljs ljljwtfdf k|ToIf c;/ k'ug hfG5 .
 • k|fs[lts jg If]qdf cTolws rl/r/0fn] ub{f af]6la?jf dfl;g], kmn / lap g:6 x'g], gofF 

la?jf pTkfbg sd x'g] / la:tf/} jg dfl;b} hfG5 .
 • cf}Bf]uLs/0fn] ub{f k|b"if0f a9\5 / h}ljs ljljwtfdf k|lts"n c;/ k5{ . vfgL pTvgg ub{f 

klx/f] hfg] / Wjlg k|b"if0f x'g] u5 h;n] To; If]qsf] hgfj/ tyf jg:klt gi6 x'G5 .
 • jGohGt'sf] rf]/L l;sf/L / cj}w Jofkf/n] ub{f logLx¿sf] ;8\Vof 36\b} uO/x]sf] 5 .
 • sltko ldrfxf la?jf / hgfj/sf sf/0f cGo hLjx¿sf] af;:yfgdf c;/ k5 . h:t} 

g]kfndf jgdf/f / hns'DeLn] ubf{ jg tyf hnfwf/ If]qdf c? la?jf x's{g ufxf] ePsf] 
kfOG5 .
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-3_ d"Nofª\sg
;d"x sfo{sf] j|mddf ;a} ljBfyL{÷;d"xsf] ultljlw cjnf]sg u/L cfjZos ;xfotf k|bfg ug'{xf];\ . 
ljBfyL{sf] ;xeflutf tyf ;lj|motfsf] cfwf/df pgLx¿sf] d"Nofª\sgsf] clen]vLs/0f klg ug{'xf];\ .  
;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{sf nflu lgDglnlvt jf o:t} cGo k|Zg 
;f]Wg'xf];\ M

-c_ h}ljs ljljwtf x|f; cfpg'df s'g} tLg dfgjLo sf/0f n]Vg'xf];\ .

-cf_ jgljgfzn] s;/L h}ljs ljljwtfdf x|f; NofpF5 < s'g} b'O{ sf/0f n]Vg'xf];\ .

-O_ h}ljs ljljwtf x|f; cfpg'sf sf/0fx¿ pNn]v ePsf] Pp6f sG;]K6 Dofk agfpg'xf];\ .

-O{_ cf}wf]lusLs/0f / ljsf; lgdf{0f h}ljs ljljwtfsf] k|d'v sf/0f xf] . o; egfOnfO{ k'li6 ug{ 
ts{ lbg'xf];\ .

-ª_ kl/of]hgf sfo{
tkfO{F{F a;f]af; u/]sf] ;dfhdf ePsf jf tkfO{F{Fn] ;'g]sf ultljlwsf] cfwf/df h}ljs ljljwtf x|f; 
cfpg'df k|ToIf jf k/f]If sf/s /x]sf dfgjLo ultljlw s] s] /x]sf 5g\ . tLgsf] lrq, lel8of] jf 
;dfrf/ ;ª\sng u/L kfj/KjfOG6 :nfO8 agfP/ sIffdf k|:t't ug'{xf];\ . 

rf}yf] lbg

ljifoj:t' M h}ljs ljljwtfsf] ;+/If0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • h}ljs ljljwtf ;+/If0fsf pkfo klxrfg ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
 • /fli6«o lgs'~h, ;+/If0f If]q, jGohGt' cf/If, ;fd'bflos jg, lrl8ofvfgf, af]6flgsn uf8]{g 

cflbsf] lrq tyf >Job[io ;fdu|L

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! k"j{1fgsf] k/LIf0f 

 • h}ljs ljljwtfsf] dxŒj tyf x|f; cfpg'sf sf/0f;DaGwL cl3Nnf sIffx¿df cWoog u/]sf 
kf7sf] k'g/fj[lQ ug{sf nflu ljBfyL{;Fu 5nkmn, k|Zgf]Q/ ug'{xf];\ . k|Zgf]Q/sf nflu APPLE 
Method, pen in the middle cflbsf] k|of]u ug{ ;lsG5 .

lj|mofsnfk @ M h}ljs ljljwtf ;+/If0fsf pkfo

 • b}lgs hLjgdf h}ljs ljljwtfsf] s;/L ;+/If0f ePsf] b]v]sf b]Vg ;lsG5 < k|Zgdf 5nkmn 
ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 101

 • h}ljs ljljwtfsf] ;+/If0f ug{ ckgfOPsf] ljleGg  tl/sf h:t} M /fli6«o lgs'~h, ;+/If0f If]q, 
jGohGt' cf/If, ;fd'bflos jg, lrl8ofvfgf, af]6flgsn uf8]{g cflbsf] lrq tyf >Job[io 
;fdu|L cjnf]sg u/fpg'xf];\ . 

 • cjnf]sg ul/Psf ;fdu|Ln] s;/L h}ljs ljljwtfsf] ;+/If0fdf ;xof]u k'¥ofPsf 5g\ < 5nkmn 
ug'{xf];\ . 

 • 5nkmnsf] cfwf/df h}ljs ljljwtf ;+/If0f ug]{ tl/sf :j:yfgLo / k/:yfgLo ;+/If0fsf] kl/ro 
/ logLx¿ larsf] km/s :ki6 kfg'{xf];\ .

  

lj|mofsnfk #M  h}ljs ljljwtf ;+/If0fsf pkfo

 • lj|mofsnfk @ df k|bz{g ul/Psf lrq tyf 5nkmnsf cfwf/df h}ljs ljljwtfdf ;+/If0fsf 
ljljw sf/0fx¿ j0f{g u/L x/]s ;d"xnfO{ rf6{ k]k/df l6kf]6 ug{ nufpg'xf];\ .

 • x/]s ;d"xn] tof/ kf/]sf a''Fbfx¿nfO{ b]Vg ldNg] u/L leQfdf em'G8\ofpg nufpg'xf];\ . Pp6f 
;d"xn] u/]sf] sfo{sf] cjnf]sg j|mdzM csf]{ ;d"xnfO{ ug{ nufO{ cfjZostfcg';f/ ;'wf/ / 
yk ug{ ;do lbg'xf];\ . 

 • cGTodf, ;a} ;d"xaf6 Ps Ps hgf ljBfyL{nfO{ cfkm\gf] ;d"xsf] sfo{sf] k|:t'lt ug{ nufpg'xf];\ 
/ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .

h}ljs ljljwtf ;+/If0fsf pkfo

 • jGohGt'sf] rf]/L l;sf/L / ca}w Jofkf/ lgoGq0f u/]/
 • cfjZostfcg';f/ yk ;+/lIft If]qsf] lgd{f0f / Joj:yfkg u/]/
 • rl/r/0f, 89]nf], k|b"if0f, clgolGqt ;x/Ls/0f tyf cf}Bf]lusLs/0f h:tf dfgjLo ultljlw 

lgoGq0f u/]/
 • h}ljs ljljwtf ;+/If0f;DaGwL P]g, sfg'g lgd{f0f / k|efjsf/L sfo{fGjog u/]/
 • h}ljs ljljwtf ;+/If0f;DaGwL hgr]tgf km}nfP/
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lj|mofsnfk $M If]qe|d0f

 • glhs}sf] ;fd'bflos jg jf jg:klt pBfg jf lrl8ofvfgfsf] If]qe|d0f u/fO{ ToxfF kfOg] h}ljs 
ljljwtf ;+/If0fsf] cWoog u/L 5f]6f] k|ltj]bg tof/ ug{ nufpg'xf];\ . To;nfO{ sIffdf k|:t't 
u/L 5nkmn u/fpg'xf];\ .

-3_ d"Nofª\sg 
 • ;d"x sfo{sf] tyf k|ltj]bg k|:t'tLs/0fsf] j|mddf ;a} ljBfyL{÷;d"xsf] ultljlw cjnf]sg 

u/L cfjZos ;xfotf k|bfg ug'{xf];\ . ljBfyL{sf] ;xeflutf tyf ;lqmotf / pgLx¿n] u/]sf] 
k|:t'tLs/0fsf] cfwf/df d"Nofªsg u/L clen]vLs/0f klg ug{'xf];\ .

 • ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ lgDg k|Zg ;f]Wg'xf];\ .

c_ g]kfnsf /fli6«o lg s'Ghsf] ;"rL tof/ ug'{xf];\ . logLx¿n] h}ljs ljljwtf ;+/If0fdf s;/L 
dbt ub{5g\ <

cf_ u}8fnfO{ lrl8of3/df /fv]/ ;+/If0f ug'{ s:tf] k|sf/sf] ;+/If0f xf], lsg <

O_ h}ljs ljljwtf ;+/If0f ug{ tkfO{F{Fsf] 3/, ljBfno / ;d'bfodf s:tf s:tf k|of; ug'{ePsf] 
5 <

-ª_ kl/of]hgf sfo{

kfFrf}F lbg

ljifoj:t' M lbuf] ljsf;sf] kl/ro / kIfx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • lbuf] ljsf;sf] cjwf/0ff atfpg
 • lbuf] ljsf;sf ljleGg kIfsf] ;"rL tof/ ug{
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-v_ l;sfO ;xhLs/0f ;fdu|L 
 • lbuf] ljsf;sf ljljw kIfx¿ -cfly{s, ;fdflhs / jftfj/0fLo_ ;d]l6Psf lrq, rf6{x¿
 • jftfj/0f tyf h}ljs ljljwtfsf] ljgfz x'g]u/L tyf k|fs[lts ;|f]t ;fwgsf] r/d bf]xg u/L 

lgdf{0f ul/Psf ljsf;sf k"jf{wf/sf] lrq jf lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! lbuf] ljsf;sf] kl/ro

 • jftfj/0f tyf h}ljs ljljwtfsf] ljgfz x'g]u/L tyf k|fs[lts ;|f]t ;fwgsf] r/d bf]xg u/L 
lgdf{0f ul/Psf ljsf;sf k"jf{wf/sf] lrq jf lel8of] cjnf]sg u/fpg'xf];\ . o:t} k|sf/sf] ljsf; 
lgdf{0f jf cGo ultljlw b}lgs hLjgdf ljBfyL{n] b]v]sf] eP ;f]sf] af/]df sIffdf ;fyLdfem 
;]o/ ug{ cj;/ k|bfg ug'{xf];\ .

 • cjnf]sgkZrft\ To:tf ljsf; lgdf{0fsf] c;/ / c;/ Go"gLs/0f ug{ cjnDag ug{ ;lsg] 
pkfo 5nkmn ug'{xf];\ .

 • 5nkmnsf] cfwf/df lbuf] ljsf;sf] kl/ro lbg'xf];\ .

;g\ !(*& df ul7t ljZj jftfj/0f tyf ljsf;;DaGwL j|'6Nof08 cfof]usf cg';f/ jftfj/0fLo 
;Gt'ng sfod /fVb} jt{dfg k':tfsf] cfjZostf kl/k"lt{ ug{ eljiosf k':tfn] ;d]t nfe lng 
kfOg] ljsf; g} lbuf] ljsf; xf] . lbuf] ljsf;n] ;fdfGotof kof{j/0f ;Gt'ng, ;f+:s[lts tyf 
k|fs[lts ;Dkbf, k|fs[lts ;|f]t ;fwg, hg;ª\Vof lgoGq0f h:tf kIf;Fu ;DalGwt 5 . 
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *104

lj|mofsnfk @ M lbuf] ljsf;sf pbfx/0fx¿

 • lbuf] ljsf; ePsf / gePsf pbfx/0f -cfkm\gf] j/k/ ePsf ljsf; tyf ljleGg ultljlw_ 
ljBfyL{dfem k|:t't ug'{xf];\ . To:tf sfo{ lsg lbuf] ljsf;sf pbfx/0f eP sf/0f jtfpg 
nufpg'xf];\ .

 • ljBfyL{nfO{ klg cfkm\gf] jl/kl/ ePsf lbuf] ljsf;sf ljleGg sfo{sf] ;"rL tof/ ug{ nufpg'xf];\ .
 • ljBfyL{n] tof/ u/]sf] ;"rL sIffdf k|ltlgwLd"ns tl/sfn] k|:t't ug{ nufpg'xf];\ .

lj|mofsnfk # M lbuf] ljsf;sf ljljw kIfdf ;d"x 5nkmn

 • sIffsf ljBfyL{nfO{ tLgcf]6f ;d"xdf ljefhg ug'{xf];\ .
 • Pp6f ;d"xnfO{ cfly{s, csf]{ ;d"xnfO{ ;fdflhs / afFls ;d"xnfO{ jftfj/0fLo kIfsf] af/]df 

;d"xdf 5nkmn ug{ nufpg'xf];\ . 
 • 5nkmnaf6 cfPsf] lgisif{nfO{ rf6{k]k/df l6kf]6 ug{ nufpg'xf];\ . kfnf] kfnf] u/L sIffdf k|:t't 

ug{ nufpg'xf];\ .
 • Ps ;d"xn] k|:t't ubf{ cGo ;d"xnfO{ k|:t'ltdf /x]sf d'Vo a'Fbf l6kf]6 ug{ nufO{ pgLx¿sf] 

;d"xdf 5nkmn u/fO{ k|ltljDag ug{ nufpg'xf];\ .
 • ljBfyL{n] u/]sf k|:t'lt / k|ltljDag ;d]6\b} lbuf] ljsf;sf kIfsf] cjwf/0ff :ki6 kfg'{xf];\ .

lj|mofsnfk $ M  lbuf] ljsf;sf ljljw kIfsf] lrq tyf rf6{sf] k|:t'tLs/0f / 5nkmn

 • lbuf] ljsf;sf ljljw kIfx¿ -cfly{s, ;fdflhs / jftfj/0fLo_ ;d]l6Psf lrq, rf6{x¿ -h:t} 
cfly{s kIfcGtu{t k|fs[lts ;|f]t ;fwgx¿ hldg, hn, hª\un cflbsf] bf]xg gu/L ;dfg'kflts 
ljt/0f / kx'Fr eO{ ;f]sf] pkof]u u/L pRr cfly{s pTkfbg u/]sf], ;fdflhs kIfcGtu{t 
;f+:s[lts klxrfg, ;fdflhs Gofo, ;dfgtf cflb / jftfj/0fLo kIfcGtu{t ljsf; lgdf{0f cflb 
sfo{ ubf{ jftfj/0f lau|g glbg] k|sf/sf_ k|:t't ug'{xf];\ / logn] s;/L lbuf] ljsf;df ;xof]u 
k'¥ofpF5g\ < 5nkmn ug'{xf];\ .

 • 5nkmnsf] cfwf/df lbuf] ljsf;sf k|d'v kIfx¿ cfly{s, ;fdflhs / jftfj/0fLo kIfsf] kl/ro 
u/fpg'xf];\ . पाठ्य
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 105

s_ cfly{s kIf (Economic aspect)
cfly{s ultljlw, h:t} M pTkfbg, ljt/0f / pkef]udf jt{dfg k':tfsf] ;Gt'li6 jsfnt u5{ . 
t/ cfly{s ;|f]tsf] cTolws bf]xg ug{' o;sf] dfGotf xf]Og .

v_ ;fdflhs kIf (Social aspect)
;dfhdf ljleGg k|s[ltsf dflg;sf] a;f]af; /x]sf] x'G5 . ;Gt'lnt ;fd'bflos pGgltn] dfq 
lbuf] ljsf;nfO{ cfwf/ k|bfg u5{ . o;sf nflu ;dfhdf ;dfgtf, ul/jL lgjf/0f, ;fwg ;|f]tdf 
;a}sf] kx'r, ;zStLs/0f, ;xeflutfTdstf, ;a}sf] ;f+:s[lts klxrfg, zflGt tyf ;fdflhs 
Gofo sfod x'g'k5{ . of] g} lbuf] ljsf;sf] ;fdflhs kIf xf] . ;d[4 ;dfh lgd{f0fsf nflu lbuf] 
ljsf;sf] ;fdflhs kIf ;Gt'lnt x'g'k5{ .

u_ jftfj/0fLo kIf (Environmental aspect)
kfl/l:ylts k4lt ;Gt'ng ub}{ k|fs[lts ;|f]tsf] ;dfg'kflts dfgjLo pkof]u ug{' g} lbuf] 
jftfj/0fLo ljsf; xf] . ljsf; lgd{f0f ub{f ;|f]tnfO{ xflg gf]S;fgL k'¥ofpg' xF'b}g . af6f]3f6f], 
k'n, 3/ cflb lgd{f0f ub{f jftfj/0f ;+/If0fdf Wofg lbg'k5{ . gbL s6fg lgoGq0f, klx/f] lgoGq0f 
h:tf s'/fdf ljrf/ ug{'k5{ . hgfj/ tyf jg:kltsf] k|fs[lts af;:yfg vnaNofpg' x'Fb}g .

-3_ d"Nofª\sg
;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ lgDg k|Zg ;f]w]/ d"Nofª\sg ug'{xf];\ M

-c_ lbuf] ljsf;sf kIf pNn]v u/L logLlarsf] cGt/;DaGw emNsg] u/L e]g lrq agfpg'xf];\ .

-cf_ hg;ª\Vof j[l4 / lbuf] ljsf;larsf] cGt/;DaGw s'g} @ cf]6f a'Fbfdf n]Vg'xf];\ .

-O_ tkfO{F{Fsf] ;dfhdf kof{j/0fLo cj:yfnfO{ Wofg glbO{ agfOPsf ljsf;sf k"jf{wf/sf] ljsNkdf 
s:tf] pkfox¿x¿ ckgfpg ;lsG5 < s'g} Pp6f pbfx/0f lbg'xf];\ .

-O{_ k[YjLdf ePsf] k|fs[lts ;|f]t ;fwgsf] bf]xg eO/x]sf] cj:yfdf ef]lnsf] k':tfnfO{ ;d]t 
Wofgdf /fVg' h?/L b]lvPsf] 5 . o;sf nflu tkfO{F{Fn] cfkm\gf] ;d'bfonfO{ s:tf] ;Nnfx, 
;'emfj lbg'x'G5 . s'g} rf/cf]6f a'Fbfdf n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{
lbuf] ljsf;sf] cfjZostf, dxŒj / kIfnfO{ jftfj/0f ;+/If0f;Fu hf]8\b} 5f]6f] lgaGw n]Vg'xf];\ / 
sIffdf k|:t't ug{'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *106

5}6f}F lbg

ljifoj:t' M lbuf] ljsf;sf] l;4fGt / dxŒj

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • lbuf] ljsf;sf] l;4fGt pNn]v ug{
 • lbuf] ljsf;sf] dxŒj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
lbuf] ljsf;sf l;4fGt ePsf] rf6{÷:nfO8

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M cluNnf] kf7sf] k'g/fj[lQ 

 • ljBfyL{nfO{ lbuf] ljsf;sf] kl/ro / o;sf ljleGg kIfsf] af/]df cluNnf kf7df cWoog u/]sf 
ljifoj:t';Fu;DalGwt k|Zg ;f]w]/, 5nkmn u/]/ kf7sf] ;'?cft ug'{xf];\ . 

lj|mofsnfk @ M  lbuf] ljsf;sf l;4fGt 

 • s'g} /fi6« jf ;dfhsf] lbuf] ljsf;sf nflu cjnDag ug'{kg]{ s'/fx¿ s] s] x'g ;S5g\ < 5nkmn 
ug'{xf];\ . h:t} M jftfj/0f ;+/If0f, kfl/l:ylts k4lt ;Gt'ng, bIf / l;ko'St hgzlSt, 
;|f]tsf] klxrfg / kl/rfng, hg;ª\Vof lgoGq0f, ;+:s[lt / ;Dkbfsf] ;+/If0f, ;xeflutfd"ns 
/ hgs]lGb|t ljsf; cflb_

 • 5nkmn ul/Psf ljifoj:t' ljBfyL{nfO{ l6kf]6 ug{ nufpg'xf];\ .
 • ljBfyL{n] l6kf]6 u/]sf a'FbfnfO{ ;d"xdf ;+in]if0f ug{ / k|:t't ug{ nufpg'xf];\ .
 • cGTodf, ;a} ;d"xsf] k|:t'ltkl5 lgrf]8 :j¿k lbuf] ljsf;sf l;4fGt rf6{÷:nfO8df k|:t't 

ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 107

-s_ kfl/l:ylts k4lt tyf h}ljs ljljwtf ;+/If0fsf] l;4fGt (Principle of ecosystem and 
biodiversity conservation)
k[YjLsf] ef/ axg IfdtfnfO{ Wofg lbFb} ljsf; lgd{f0f ub{f k|fs[lts ;|f]t, kfl/l:ylts k4lt 
tyf h}ljs ljljwtf ;Gt'ng sfod ug{'kg{] dfGotfnfO{ kfl/l:ylts k4lt tyf h}ljs ljljwtf 
;+/If0fsf] l;4fGt elgG5 . o; l;4fGtn] k|fs[lts ;|f]t ;fwgsf] ;+/If0f, gjLs/0fLo pmh{fsf] 
k|of]u, j}slNks pmh{fsf] vf]hL, k|b"if0f lgoGq0f tyf h}ljs ljljwtfsf] ;+/If0fdf hf]8 lbG5 .

-v_ hg;8\Vof lgoGq0f tyf dfgjLo ;|f]t Joj:yfkgsf] l;4fGt (Principle of population 
control and human resource management)
jftfj/0f ;Gt'ng, cfly{s / ;fdflhs ljsf;sf nflu dfgjLo 1fg / l;ksf] k|of]u ub}{ k|fs[lts 
;|f]tsf] ;d'lrt pkef]u ug{ hg;8\VofnfO{ lglZrt cfsf/df /fVg'kg{] dfGotfnfO{ hg;8\Vof 
lgoGq0f tyf dfgjLo ;|f]t Joj:yfkgsf] l;4fGt elgG5 . o;sf nflu gful/s lzIff, ;r]tgf, 
lhDd]jf/L / pQ/bfloTjdfkm{t bIf gful/s pTkfbgdf hf]8 lbg'k5{ .

-u_ ;+:s[lt ;/If0f tyf ;fd'bflos ;xeflutfsf] l;4fGt (Principle of culture 
conservation and community participation)
ljsf; lgd{f0f ub{f / To;sf] k|ltkmn pkef]udf ;dfhsf ;a} gful/s ;xefuL x'g'k5{ . ;a} 
;fdflhs d"No, dfGotf / ;+:s[ltsf] ;Ddfg ul/g'k5{ eGg] dfGotfnfO{ ;+:s[lt ;+/If0f tyf 
;fd'bflos ;xeflutfsf] l;4fGt elgG5 . o;n] ljsf;df ;fdflhs Gofo / zflGtnfO{ hf]8 
lbG5, h:t} M s'g} :yfgdf s'nf] lgd{f0f ub{f ;d'bfosf ;a} dflg; ;xefuL eP/ ;a}n] nfe lng] 
u/L lgd{f0f ePdf ckgTj eO{ s'nf] lbuf] x'G5 .

lj|mofsnfk # M lbuf] ljsf;sf] dxŒj

 • lbuf] ljsf;sf l;4fGtx¿sf] cfwf/df lgDg sfo{ ePdf To;af6 s] s] kmfObf x'G5 < 5nkmn 
u/L l6kf]6 ug{ nufpg'xf];\ .

j|m=;= sfo{ kmfObf tyf dxTj

! h}ljs ljljwtf ;+/If0f

@ jftfj/0f ;+/If0f

# hg;ª\Vof lgoGq0f

$ dfgjLo ;|f]tsf] Joj:yfkg

% ;+:s[ltsf] ;+/If0f

^ ;Dkbfsf] ;+/If0f

ljBfyL{n] l6kf]6 u/]sf aF'bfx¿sf] ;+Zn]if0f u/L lbuf] ljsf;sf] dxŒj aF'bfut ¿kdf k|bz{g ÷k|:t'lt 
ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *108

lbuf] ljsf;sf] dxŒj

 • ko{fj/0f ;Gt'ng tyf k|b"if0f lgoGq0f ug{ lbuf] ljsf; cfjZos k5{ .
 • k|fs[lts ;|f]tsf] ;d'lrt pkef]u / ;/If0f lbuf] ljsf;n] g} u5{ .
 • bL3{sfnLg nfe lng] ljsf;sf k"j{fwf/ lgd{f0f lbuf] ljsf;sf] cjwf/0ffcg';f/ g} ul/G5 .
 • lbuf] ljsf;n] c;dfgtf / ul/jL lgjf/0f u/L ;fdflhs Gofo / zflGt sfod u5{ 
 • o;n] ;dfhdf cfly{s ;|f]tsf] ;dfg'kflts ljt/0fdf hf]8 lbG5 . 

-3_ d"Nofª\sg 
lgDglnlvt k|Zg ;f]w]/ ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug'{xf];\ M

c_ k[YjLsf] ef/jxg Ifdtf eg]sf] s] xf] <

cf_ lbuf] ljsf;af6 s;/L h}ljs ljljwtfsf] ;+/If0f ug{ ;lsG5 < 

O_ lbuf] ljsf; / o;sf] dxŒj emNsg] u/L hgr]tgf hufpgsf nflu cfof]hgf ul/Psf] 
k|eftkm]/L sfo{j|mddf pko'St x'g] s'g} # gf/f tof/ ug'{xf];\ . 

O{_ tkfO{F{Fsf] If]qdf /x]sf] ;f+:s[lts tyf k|fs[lts ;Dkbf h:t} P]ltxfl;s 9'ª\u]wf/f, d7dlGb/, 
jghª\un, kf]v/L cflbsf] lbuf] ;+/If0f ug]{ s'g} rf/ Jofjxfl/s ;'emfj lbg'xf];\ .

-ª_ kl/of]hgf sfo{
 • lbuf] ljsf;, o;sf ljleGg kIf, l;4fGt / dxŒj pNn]v u/L …lbuf] ljsf; cfhsf] clgjfo{tfÚ 

ljifodf Pp6f lgaGw tof/ kfg'{xf];\ / sIffdf k|:t't ug'{xf];\ .

;ftf}F lbg

ljifoj:t' M lbuf] ljsf;sf nIo / g]kfnsf k|of;x¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • lbuf] ljsf;sf] nIo pNn]v ug{ 
 • h}ljs ljljwtf ;+/If0f;DaGwL lbuf] ljsf; nIo xfl;n ug{ g]kfndf ePsf k|of; JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L 
lbuf] ljsf;sf] nIo, h}ljs ljljwtf ;+/If0f;DaGwL lbuf] ljsf; nIo xfl;n ug{ g]kfndf ePsf 
k|of;;Fu;DalGwt rf6{÷:nfO8, ;dfrf/, lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! lbuf] ljsf;sf nflu cGt/f{li6«o rf;f] / k|lta4tf 

 • lgDg lrq, tl:a/ tyf rf6{sf] k|bz{g u/fO{ lbuf] ljsf;sf nflu cGt/f{li6«o rf;f] / k|lta4tfsf] 
af/]df hfgsf/L u/fpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 109

 • ;+o'St /fi6«;ª\3sf] &) cf}F dxf;ef ;g\ @)!% sf] kmf]6f], lrq
 • ;femf k|lta4tf pNn]v ul/Psf !& cf]6f nIosf] ;"r;lxtsf] kmf]6f] -;g\ @)!^–@)#)_

lj|mofsnfk @ M lbuf] ljsf; nIosf] kl/ro 

 • plNnlvt tl:a/, lrq, ;dfrf/df cfwfl/t 5nkmn, k|Zgf]Q/ cflbaf6 lbuf] ljsf; nIosf] 
kl/ro u/fpg'xf];\ . 

lj|mofsnfk # M  lbuf] ljsf; nIo k|fKt ug{ g]kfnn] u/]sf k|of;x¿

 • lbuf] ljsf;sf nflu g]kfn /fli6«o 9fFrf -!@ jif]{_, vfB ;'/Iffsf nflu /}yfg] k|hflt ;+/If0f, 
hnfwf/ If]q ;+/If0f, ul/lj lgjf/0f sfo{j|md, ;fd'bflos jg sfo{j|md -;g\ !(&) af6 g}_, 
hnjfo' kl/jt{g cg's'ng sfo{j|md, ;df'bflos ljsf; sfo{j|md, u'0f:t/Lo lzIffsf nflu 
nufgL j[l4, h}ljs ljljwtf ;+/If0f sfnfkTy/ / /f/f tfndf dlGqkl/ifb\ a}7s, jftfj/0f 
;+/If0f P]g cflbsf tl:a/ / o:t} ;dfrf/ tyf lel8of] cflbsf] k|bz{g ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *110

 • x/]s ;dfrf/, lel8ofsf] cjnf]sg u/L lbuf] ljsf;sf nflu g]kfnn] u/]sf k|of;sf] ;"rL tof/ 
ug{ nufpg'xf];\ / k|:t'lt ug{ nufO{ cfjZos yk k[i7kf]if0f pknJw u/fpg'xf];\ .

-3_ d"Nofª\sg
;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sgsf nflu lgDglnlvt k|Zg ;f]Wg'xf];\ M

c_ ;+o'St /fi6«;ª\3sf] &) cf}F dxf;ef ;g\ @)!% n] lbuf] ljsf;sf sltcf]6f nIo to u/]sf] 
5 . To; dWo] slt cf}F nIon] jftfj/0f / h}ljs ljljwtfnfO{ hf]8 lbPsf] 5 <

cf_ hnjfo' kl/jt{g lgoGq0f ug{ lbuf] ljsf;n] s;/L ;xof]u u5{ . s'g} b'O{cf]6f pbfx/0f 
lbg'xf];\ .

O_ lbuf] ljsf; nIo @)#) k"/f ug{ tkfO{F{Fsf] If]qdf hnjfo' kl/jt{g /f]syfd;DaGwL s] s:tf 
sfo{j|md ;~rfng eO/x]sf] 5 < ;f] sfo{j|mdnfO{ k|efjsf/L agfpg s'g} rf/cf]6f Jofjxfl/s 
;Nnfx lbg'xf];\ . 

O{_ …k|fs[lts ;DkbfnfO{ lauf/]/ s[lqd k"jf{wf/sf] lgdf{0f ug'{ ljsf; geP/ ljgfz xf]Ú zLif{sdf 
uxlsnf ts{;lxtsf] Ps cg'R5]b n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{
lbuf] ljsf;sf ;a} nIox¿ :ki6 kfg]{ rf6{ k]k/ tof/ kfg'{xf];\ lzIfsnfO{ b]vfO{ sIffdf k|:t't 
ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 111

cf7f}F lbg 

ljifoj:t' M k|ltljDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg
 • o; PsfOsf] cGtdf ljBfyL{nfO{ kf7sf] ;f/f+z n]Vg nufO{ kfn}kfnf] PsfOsf] ;du| l;sfOsf] 

k|ltljDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltljDagsf ljlw, 
tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

 • PsfOsf] cGTodf lbOPsf ;a} k|sf/sf cEof;af6 s]xL k|Zg k|ltlglwd"ns 9ª\uaf6 ;f]Wg'xf];\ . 
k|Zg ;f]Wbf ljBfyL{nfO{ cufl8 af]nfO{ hot sit df /fVg], pen in middle ug]{ cflb ug{ ;lsG5 . 

 • PsfO $ df kf7\oj|mddf lbOPsf kl/of]hgf tyf k|of]ufTds sfo{ l;sfO lj|mofsnfk;Fu} u/fO{ 
ljBfyL{sf] l;sfOsf] clen]v /fVg'xf];\ . 

 • kl/of]hgf sfo{ / k|of]ufTds sfo{ k|:t'lt ubf{ ?la|s tof/ u/L ?la|scg';f/ ;xkf7L d"Nofªsg 
u/fpg'xf]; / ;xkf7L d"Nofªsgsf] clen]v /fVg'xf];\ . cfk"mn] klg ?la|scg';f/ d"Nofªsg u/]/ 
cfGtl/s d"Nofªsgsf nflu clen]v /fVg'xf];\ .

 • ljBfyL{n] o; PsfO{df ePsf ljleGg kl/of]hgf sfo{sf k|ltj]bgx¿ tyf cEof;sf] clen]vLs/0f 
k'l:tsf k/LIf0f u/L cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utf cg'¿ksf d"Nofª\sgsf] ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGtdf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u 
/ pRr bIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRr 
bIftf tx_ sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/ k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ 
k[i7kf]if0f lbg'xf];\\ . 

PsfO cEof; 
!= ax'j}slNks k|Zg 
s_ tnsf dWo] h}ljs ljljwtfsf] cjwf/0ff;Fu d]n gvfg] jfSof+z s'g xf] <

c_ k|hfltlarsf] cfg'j+zLs km/skgf
cf_ k|hfltsf] pknJw ;ª\Vof
O_ ef}uf]lns ;+/rgfdf x'g] ljljwtf
O{_ kfl/l:ylts k4ltdf pknJw hLjsf] km/skgf

v_ k|s[ltdf ljleGg y/Lsf Eofu'tf kfOG5g\ . o; k|sf/sf] ljljwtf x'g'sf] sf/0f tnsf dWo] 
s'grflxF ;xL 5 <

c_ cfg'j+zLs ljljwtf, ;d"xut ljljwtf, kfl/l:ylts ljljwtf
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cf_ cfg'j+zLs ljljwtf, k|hfltut ljljwtf, kfl/l:ylts ljljwtf
O_ cfg'j+lzs ljljwtf, k|hfltut ljljwtf, kf]if0fdf ljljwtf
O{_ P]ltxfl;s ljljwtf, k|hfltut ljljwtf, kfl/l:ylts ljljwtf

u_ tnsf dWo] h}ljs ljljwtfsf] dxŒjcGtu{t gkg]{ jfSof+z s'g xf] <

c_ hLjsf] cl:tTj dflysf] ;ª\s6
cf_ kof{j/0fLo ;Gt'ng sfod ug{df ;xof]u
O_ vfB ;'/Iff, kf]if0f / hLjg lgjf{xsf] ;'lglZrttf
O{_ cfg'j+lzs ljljwtf, k|hfltut ljljwtf, kf]if0fdf ljljwtf

3_ h}ljs ljljwtfsf] :j:yfgLo ;+/If0fsf] pkfocGtu{t tnsf dWo] s'grflxF kb{5 <

c_ lrl8ofvfgf
cf_ PSjfl/od
O_ /fli6«o lgs'~h
O{_ xl/tu[x pBfg

ª_ tnsf dWo] h}ljs ljljwtfdf x|f; Nofpgdf ;xof]u ug]{ sf/s tŒj s'grflxF xf] < 

c_ lx+;|s tyf ljiffn' hLjhGt'sf] ;+/If0f 
cf_ l;sf/ cf/If0fsf] Joj:yf
O_ rf]/L l;sf/L lgoGq0f
O{_ hnjfo' kl/jt{g

@= tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M
s_ jgljgfzn] jftfj/0fLo c;Gt'ng lgDTofpF5 eGg] sygnfO{ b'O{ a'Fbfåf/f k'li6 ug'{xf];\ .

v_ h}ljs ljljwtfsf] ;+/If0f ug{ s:tf s:tf pkfo ckgfpg ;lsG5 < s'g} tLg pkfo n]Vg'xf];\ .

u_ lbuf] ljsf;;Fu hg;ª\Vof j[l4, k|fs[lts ;|f]t ;fwgsf] pkof]u / jftfj/0flarsf] cGt/;DaGw 
:ki6 kfg'{xf];\ .

3_ lbuf] ljsf;sf] cjwf/0ff emNsg] u/L s'g} Pp6f ;f+:s[lts tyf P]ltxfl;s ;Dkbfsf] ;+/If0f 
ul/Psf] lrq agfpg'xf];\ .

ª_ lj=;+= @)&@ sf] e"sDkaf6 w]/} ;Dkbfx¿sf] Iflt eof] . ltgLx¿sf] k'glg{df0f ubf{ k'/fg} z}nL 
/ ;fdu|Lx¿sf] k|of]u u/]/ agfpg';Fu lbuf] ljsf;sf] s] ;DaGw 5 < ljZn]if0f ug{'xf];\ .
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!= PsfO kl/ro (Unit introduction)
o; PsfOsf] d'Vo p2]Zo la?jf / hgfj/df x'g] hLjg k|lj|mofcGtu{t d}y'lgs / cd}y'lgs k|hgg 
k|lj|mof, la?jfdf x'g] s[lqd tl/sfn] 8fF7, kft tyf h/faf6 ug{ ;lsg] e]lh6]l6e k|f]kfu];g, lapsf] 
kl/ro tyf ljleGg k|sf/sf lapsf] agf]6 / efusf] kl/ro u/fpg'sf ;fy} lapsf] k|;f/0f tyf 
lap cª\s'/0fdf xfjf, kfgL / tfksf] k|efj tyf o;sf] dxŒjsf af/]df b}lgs hLj;Fu;DalGwt 
lj|mofsnfk;Fu ;dfof]hg ub}{ j}1flgs / Jofjxfl/s wf/0ff lbg' xf] . o; PsfOdf ljifoj:t'af/] 
;xhLs/0f ug{ ;DalGwt ;hLj tyf jf:tljs la?jfsf gd'gf, lapsf gd'gf, :ynut e|d0f, 
kl/of]hgf sfo{, lrq tyf rf6{, >Job[Zo ;fdu|L cflb ljlwdfkm{t 5nkmn ul/g] 5 . ljBfyL{df 
cjnf]sg, k|of]u, ;d:of ;dfwfg, l;h{gfTds -/rgfTds_ ;f]rfO l;knufotsf Jojxf/s'zn 
l;ksf] ljsf; ug{ JofVofg, k|bz{g, k|of]ufTds, ;d:of ;dfwfg, 5nkmn, cGj]if0f, au}Frf lgdf{0f, 
If]q e|d0fsf ;fy} ljleGg ljifoj:t'df ;d"x sfo{, mix-match, think-pair-share cflb lzIf0f 
ljlwsf] ;d]t k|of]u u/L ;xhLs/0f ul/g] 5 .

@= l;sfO pknlAw (Learning outcomes):
 • la?jf / hgfj/df x'g] cd}y'lgs k|hggsf] ;fdfGo kl/ro lbg
 • la?jfdf x'g] e]lh6]l6e k|f]kfu];gsf] kl/ro lbg / o;sf tl/sf j0f{g ug{
 • la?jf / hgfj/df x'g] d}y'lgs k|hggsf] j0f{g ug{
 • ljleGg lsl;dsf lapsf efu klxrfg ug{ / ltgsf sfo{ j0f{g ug{
 • lapsf] k|;f/0fsf] kl/ro lbg tyf k|;f/0fsf tl/sf j0f{g ug{
 • lap cª\s'/0f k|lj|mof k|bz{g ug{ / o;sf] dxŒj JofVof ug{

cg'dflgt sfo{306f M !%

hLjg k|lj|mof
(Life Process)%

PsfO
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#= ljifoj:t' tyf ;do ljefhg (Contents and Time allocation)

j|m=;= ljifoj:t' (Content) ljifoj:t'sf] lj:t[tLs/0f 
(Content Elaboration)

;do 
-306fdf_

!= k|hgg  (Reproduction)
 • hLjg k|lj|mofsf] kl/ro, 

k|hggsf] kl/ro, k|sf/ tyf 
dxŒj -!_

!

@=

la?jf / hgfj/df x'g] cd}y'lgs 
k|hgg
(Asexual reproduction in 
plants and animals)

 • kl/ro, lkm;g, al8ª -!_
 • k|mfUd]G6];g, l/h]g]/];g  -!_
 • :kf]?n];g, kfy]{gf]h]g]l;;, 

cd}y'lgs k|hggsf ljz]iftf -!_

#

#= 
la?jfdf x'g] e]lh6]l6e k|f]kfu];g
(Vegetative propagation in 
plants) -1

 • e]lh6]l6e k|f]kfu];gsf] rf6{;lxt 
kl/ro -!_

 • k|fs[lts e]lh6]l6e k|f]kfu];gsf] 
k|sf/ -!_

@

$=

la?jfdf x'g] s[lqd e]lh6]l6e 
k|f]kfu];g
(Artificial vegetative 
propagation in plants)-2

 • s[lqd e]lh6]l6e k|f]kfu];gsf] 
kl/ro, n]ol/ª tyf uf]6L -!_

 • u|fkm\l6ª tyf l6:o' sNr/ -!_
@

%=

la?jf / hgfj/df x'g] d}y'lgs 
k|hgg
(Sexual reproduction in 
plants and animals)

 • d}y'lgs k|hggsf] kl/ro, 
ljz]iftf -!_

 • la?jfdf x'g] d}y'lgs k|hggsf] 
kl/ro, k/fu;]rg, :jk/fu;]rg, 
k/k/fu;]rg tyf kmfObf -!_

 • hgfj/df x'g] d}y'lgs k|hgg -!_

#

^=
lap
(Seed)

 • lapsf] kl/ro, lapsf] k|;f/0f
 • lapsf] agf]6, ljleGg efusf] 

JofVof -!_
 • lapsf] cª\s'/0f -!_
 • lapsf] cª\s'/0fdf k|efj kfg]{ 

tŒjx¿ -!_

#

&= PsfOsf] d"Nofª\sg tyf k|ltljDag (Unit evaluation and reflection)     !
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$= l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

klxnf] lbg (First day)

ljifoj:t' M k|hggsf] kl/ro (Introduction to reprodution)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives):
 • la?jf / hgfj/df x'g] k|hggsf] ;fdfGo kl/ro lbg
 • k|hggsf] k|sf/ tyf dxTTj pNn]v ug{

-v_ z}Ifl0fs ;fdu|L (Instructional materials) : la?jf tyf hgfj/sf] hLjg k|lj|mof rf6{, s]xL 
la?jf tyf hgfj/sf jf:tljs gd'gf, k|hgg;DaGwL rf6{ tyf lrqx¿, lel8of], Plgd];g cflb

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
hLjx¿df x'g] hLjg k|lj|mofdf cfwfl/t s]xL k|Zg ;f]w]/ dl:tis dGyg ub}{ kf7sf] ;'?cft ug'{xf];\ .  
h:t}M

-s_ hLjg k|lj|mof eg]sf] s] xf] < o;cGtu{t s] s] k|lj|mofx¿ k5{g\ <

-v_ kf7\ok':tssf] lrq %=! -k]h !!)_ 
df s] s] b]vfOPsf] 5 <

-u_ hgfj/n] cfkm" h:t} ;Gtfg 
pTkfbg ug]{ k|sf/x¿ s] s] 5g\ <

-3_ af]6la?jfn] cfkm"h:t} la?jf s;/L 
pTkfbg ug{ ;S5g\ <

-ª_ ljsl;t hLjdf ;Gtfg pTkfbg s;/L x'G5 <

-r_ tkfO{F{FFn] cfkm\gf] af/L jf au}Frfdf s] s] k"mnx¿ /f]Kg'ePsf] 5 < km"nsf la?jf s;/L k|fKt 
ug'{eof] <

-5_ k|hggnfO{ lsg hLjg k|lj|mof dflgPsf] xf]nf <

-h_ ds}sf] af]6df 3f]uf s;/L nfU5 < o;df lap s;/L ag]sf] xf]nf <

hLjg k|lj|mofcGtu{t k|hgg, Zjf;k|Zjf;, lgisf;g, kf]if0f, r]tgf cflb k5{g\ . h:tf 
lj|mofsnfkx¿ kb{5g\ . ljsl;t hLjx¿df efn] / kf]yLsf] ;dfuddfkm{t k|hgg x'G5 . km"n 
km'Ng] la?jfdf kmn tyf lap nfU5 / lapaf6 gofF la?jf ljsl;t x'G5 .
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lj|mofsnfk @ M k|hgg (Reproduction)
kf7\ok':tssf] lrq %=@ -k]h !!!_ df 
rNnf;lxtsf] s'v'/f / ds}sf bfgf ePsf 
3f]ufx¿ b]vfOPsf] 5 . o; ;DaGwdf lgDg 
k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

-c_ ds} / s'v'/fdf x'g] k|hgg k|lj|mofdf s] 
s] leGgtf 5g\ xf]nf < s]xLa]/ ;f]rf}F t .

-cf_ s'v'/fdf rNnf pTkfbg x'g' cl3 s] s] 
k|lj|mofx¿ x'G5g\ <

-O_ tkfO{F{Fsf] 3/df s] s] hgfj/x¿ kflnPsf 5g\ < ltgsf] ;Gtfg hGdfpg] tl/sf s] s] 5g\ <

-O{_ ;hLjx¿df ;Gtfg pTkfbg ug'{ lsg cfjZos 5 < ;Gtfg pTkfbg gePdf s] c;/ x'G5 <

-p_ df}/L kfng ubf{ kmnkm"n / cGgafnLsf] pTkfbg j[l4 x'G5 elgG5, o;sf] vf; sf/0f s] xf]nf <

-p_ s'v'/fn] rNnf s;/L pTkfbg u5{ < afv|fn] kf7f] hGdfpg] / s'v'/fn] rNnf kfg]{ k|lj|mofdf s] 
km/s 5 <

pSt k|Zgf]Q/ 5nkmnkZrft ljBfyL{sf k|ltlj|mofnfO{ yk :ki6 kfg'{xf]];\ . h:t} M ;hLjn] s'g} g 
s'g} k|lj|mofaf6 ;Gtfg pTkfbg u/L/x]sf x'G5g\ h;af6 cfkm\gf] j+zsf] lg/Gt/tf hf]ufpg ;Ifd 
ePsf x'G5g\ . hgfj/n] cG8f kf/L aRrf sf]/Ng] / l;w} aRrf hGdfP/ b'w r';fpg] u5{g\ . la?jfn] 
lap tyf cGo ljlwaf6 klg ;Gtfg pTkfbg u5{g\ .

;hLjn] h}ljs k|lj|mofdfkm{t cfkm"h:t} ;Gtfg pTkfbg ug]{ k|lj|mofnfO{ k|hgg (reproduction) 
elgG5 . k|hgg ;a} ;hLjn] k|hgg k|lj|mofdfkm{t cfkm\gf] j+znfO{ lg/Gt/tf lbO/x]sf x'G5g\ .  
k|hgg ;hLjsf] cGtlg{lxt k|fs[lts u'0f xf] h'g ;hLjdf geO{ gx'g] hLjg k|lj|mof klg xf] .

lj|mofsnfk # M ;hjLdf k|hggsf] dxŒj (Importance of reproduction in living beings)
ljBfyL{sf] pko'St ;ªVofdf rf/ ;d"x tof/ ug]{ / k|To]s ;d"xnfO{ ;hLjdf k|hgg cyf{t 
;Gtfgf]Tkfbg ug'{ cfjZos x'G5 eGGf] af/]df 5nkmn ug{ nufpg'xf];\ . k|To]s ;d"xnfO{ 5nkmnaf6 
cfPsf] lgisif{ rf/cf]6f d'Vo a'Fbfdf pbfx/0f;lxt k|:t't ug{ nufpg'xf];\ . x/]s ;d"xsf] k|:t'ltkZrft\ 
cfjZos yk a'Fbf;lxt k|hggsf] dxTTj af]8{df n]lvlbg'xf];\ / lgDg lgisif{ atfOlbg'xf];\ M

k|hgg sfo{n] ;hLjsf] j+z lg/Gt/tf sfod /fV5 / nf]k x'gaf6 hf]ufpF5 . o;n] ;hLjsf 
hGdb/ / d[To'b/lar  ;Gt'ng sfod /fV5 . k|hgg gofF hLjsf] pTklQsf] cfwf/ klg xf] . o;n] 
kfl/l:ylts k4lt (ecosysyem) / h}ljs ljljwtfdf ;Gt'ng NofpF5 . 
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-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg 
u/L cfjZos k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\  h;df lg/Gt/ d"Nofª\sg ljlw pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 

-c_ k|hgg eg]sf] s] xf] <

-cf_ hgfj/df k|hgg k|lj|mof s'g s'g tl/sfaf6 x'G5 <

-O_ wfg / ds}df s;/L lap ag]sf] xf]nf <

-O{_ s] ;a} la?jf lapaf6 pd|g ;S5g\ xf]nf < pv' / u'nfkmnfO{ s;/L pdfg{ ;lsG5 <

-p_ ufO / xfF;sf] ;Gtfg kfpg] k|lj|moflar s] leGgtf 5 <

-pm_ k|hgg k|lj|mof lsg dxŒjk"0f{ 5 < ;hLjdf k|hgg ePg eg] s] c;/ x'G5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
cfkm\gf] 3/ tyf ljBfno j/k/sf kfFr kfFrcf]6f hgfj/ / jg:kltsf] k|hgg k|lj|mof cjnf]sg 
ug'{xf];\ / lbOPsf] h:t} tflnsf rf6{k]k/df tof/ u/L e/]/ Nofpg'xf];\ . cfcfkm"n] tof/ u/]sf] 
tflnsf sIffdf 5nkmn ug'{xf];\ .

Jf|m=;= ;hLjsf] gfd ;hLjsf] k|sf/ k|hggsf] k|sf/
!= v/fof] Hfgfj/ aRrf hGdfpg] / b'w r';fpg]
@= l;dL jg:klt lapaf6 gofF af]6 pd|g] 
#=
$=
%=

bf];|f]], t];|f] / rf}yf]] lbg (Second, third and forth days)

la?jf / hgfj/df x'g] cd}y'lgs k|hgg (Asexual reproduction in plants and animals)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
 • la?jf / hgfj/df x'g] cd}y'lgs k|hggsf] ;fdfGo kl/ro lbg
 • la?jf / hgfj/df x'g] cd}y'lgs k|hggsf k|sf/x¿ pbfx/0f;lxt atfpg

-v_ z}Ifl0fs ;fdu|L (Learning materials): 
dfOj|mf];sf]k, xft] n]G;, sfFrsf :nfO8x¿, pGo', 9';L pld|Psf] kfp/f]6L, Rofp, rf6{, u'nfkmsf] 
af]6, pv'sf] 6'j|mf, lrq klQ, uf]hL tflnsf (Pocket chart)
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
ljBfyL{nfO{ ;hLjx¿df x'g] cd}}y'lgs k|hgg;DaGwL lgDg k|Zg ;f]w]/ dl:tis dGyg u/fpFb} 
kf7sf] ;'?cft ug'{xf];\ . 

-s_ k|hgg eg]sf] s] xf] < ;hLjn] k|hgg lsg ug'{k5{ < k|hgg k|lj|mof 
gePdf s] x'G5 < 

-v_ s] ;a} la?jf lapaf6 pd|G5g\ < la?jfn] k|hgg s;/L u5{g\ xf]nf <

-u_ ;Fu}sf] lrqdf cfFVnf ePsf] pv'nfO{ df6f]df s]xL ;do uf8]kl5 s] 
kl/jt{g b]lvG5 < 

-3_ tkfO{F{Fn] kftaf6 la?jf ljsf; ePsf] b]Vg'ePsf] 5 < s'g la?jf 
kftaf6 pd|G5 <

-ª_ s'g la?jf 8fF7af6 ljsl;t x'G5 <

-r_ xfO8«fn] cfkm" h:t} csf]{ hLj s;/L ljsf; u5{xf]nf <

-5_ gfDn] h'sf tyf 6]kjd{n] s;/L ;Gtfg pTkfbg u5{ <

-h_ o;/L dfp z/L/sf efu af6 gofF hLj ljsf; x'g] ljlwnfO{ s] elgG5 <

;hLjn] cd}y'lgs tl/sfn] klg k|hgg u5{g\ h:t} M z/L/ 6'j|m]/ gofF hLj aGg], 6';faf6 ljsl;t 
x'g], 8fF7, xfFuf, h/f tyf kftaf6 gofF la?jf ljsl;t x'g] cflb . 

lj|mofsnfk @ ;hLjdf x'g] cd}y'lgs k|hgg (Asexual reproduction in organisms):
lbOPsf lrqsf cfwf/df lgDgfg';f/ k|Zgf]Q/ 5nkmn 
ug'{xf];\ M

-s_ cd}y'lgs k|hgg eg]sf] s] xf] < la?jfdf of] 
s;/L x'G5 <

-v_ ;Fu}sf] lrqdf s] s] hLjx¿ b]vfOPsf 5g\ <
-u_ s] pGo'df km"n km'N5 xf]nf < pGo'df k|hgg 

s;/L x'G5 <
-3_ km"n km'Ng] / km"n gkm'Ng] la?jfdf x'g] k|hgg 

lj|mofdf s] km/s 5 <
-ª_ s'g s'g hgfj/df cd}y'lgs k|hgg x'G5 <
-r_ cd}y'lgs k|hggsf k|sf/x¿ s] s] 5g\ <
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pSt k|Zgf]Q/ 5nkmnaf6 k|fKt ljBfyL{sf pQ/nfO{ yk :ki6 kfb}{ d}y'lgs / cd}y'lgs k|hgg 
lj|moflarsf] d'Vo km/s :ki6 kfl/lbg'xf];\ / cfjZos d'Vo a'Fbf af]8{df l6kf]6 ul/ sfkLdf ;fg{ 
nufpg'xf];\ . lj|mofsnfkkZrft\ lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ M

ljsl;t hLjdf Effn] / kf]yL k|hgg cª\ux¿ /x]sf x'G5g\ h;sf] ;dfudaf6 efn] / kf]yL 
n}ª\lus sf]ifsf] ;+of]hg -ldng_ eO ;Gtfg pTkfbg x'G5 . of] k|lj|mofnfO{ d}y'lgs k|hgg lj|mof 
elgG5 . t/ sltko ;hLjdf ;hLjsf] z/L/sf cª\u 6'j|mg], 6\j|m]sf] efu jf k|hgg PsfO 
(reproductive unit) af6 gofF hLjsf] ljsf; x'g] k|lj|mofnfO{ cd}y'lgs k|hgg (asexual 
reproduction) elgG5 .

lj|mofsnfk # M cd}y'lgs k|hggsf k|sf/x¿ (Types of asexual reproduction) 
ljBfyL{sf] pko'St ;d"x lgdf{0f u/L % b]lv !) ldg]6;Dd kf7\ok':tssf] k]h !!#, !!$ / !!% 
df lbOPsf] cd}y'lgs k|hggsf k|sf/ :jWoog ug{ nufpg'xf];\ / k|To]ssf d'Vo b'O{cf]6f a'Fbf tyf 
b'O{ b'O{cf]6f pbfx/0f l6kf]6 ug{ nufpg'xf];\ . k|To]s ;d"xnfO{ :jcWoog kl5 tof/ u/]sf] l6kf]6 
kfn}kfnf] k|:t't ug{ nufpg'xf];\ . x/]s ;d"xnfO{ lgDgfg';f/sf s]xL k|Zg ;f]Wg'xf];\ M

-s_ cd}y'lgs k|hggsf k|sf/x¿ s] s] 5g\ <
-v_ lkm;g eg]sf] s] xf] < of] slt k|sf/sf] x'G5 <
-u_ s'g s'g ;hLjsf] k|hgg al8ªaf6 x'G5 <
-3_ s'g s'g ;hLjx¿n] l/h]g]/];g / k|mfud]G6];gdfkm{t k|hgg u5{g\ <
-ª_ :kf]?n];g eg]sf] s] xf] < s:tf ;hLjn] :kf]?n];gdfkm{t k|hgg u5{g\ <
-r_ Kffy]{gf]h]g]l;; eg]sf] s] xf] <

;hLjx¿df cd}y'lgs k|hgg k|lj|mofaf6 gofF hLjsf] ljsf; x'g5 . o;cGtu{t lkm;g, al8ª, 
k|mfud]G6];g, l/h]g]/];g, :kf]?n];g / kfy]{gf]h]g]l;; k5{g\ .

lj|mofsnfk $ M cjnf]sg sfo{ (Observation) - 1 (Fission)
k|of]uzfnfdf hLjsf] :nfO8 cjnf]sg — ;"Id hLj 
cldafdf x'g] afOg/L lkm;g k|lj|mof ljBfyL{sf] ;d"x lgdf{0f 
u/L lj1fg k|of]uzfnfdf n}hfg'xf];\ . dfOj|mf];sf]ksf] 
dbtn] k|of]uzfnfdf pknAw cldaf, kf/fd]l;od, o'lUngf, 
SnfdfO8f]df]gf;, KnfHdf]l8od cflbsf] afOg/L lkm;g 
tyf dlN6kn lkm;gsf] cjnf]sg u/fpg'xf];\ . ljBfyL{nfO{ 
cfkm"n] cjnf]sg u/]sf] cfs[ltsf] lrq l;;fsnddfkm{t 
sf]g{ nufpg'xf];\ . o;}u/L xfO8«f tyf lo:6sf] al8ªsf] gd'gf :nfO8dfkm{t cjnf]sg u/fpg'xf];\ .  
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *120

cjnf]sgaf6 b]lvPsf] cfs[ltsf] lrq sf]g{ nufpg'xf];\ . cjnf]sg kZrft lgDgfg';f/ k|Zgf]Q/ 
5nkmn ug'{xf];\ M

-s_ lrqdf s'g hLjsf] k|hgg k|lj|mof b]vfOPsf] 5 . of] s:tf] k|hgg k|lj|mof xf] < of] k|lj|mof 
cGo s'g s'g hLjdf x'G5 <

-v_ afOg/L lkm;g eg]sf] s] xf] < of] s:tf hLjdf x'G5 <
-u_ dlN6kn lkm;g eg]sf] s] xf] < of] s:tf hLjdf x'G5 <
-3_ s'g s'g ;hLjxdf afOg/L lkm;gaf6 k|hgg lj|mof x'G5 < o;sf k|sf/x¿ s] s] 5g\ <
-ª_ s'g s'g ;hLjdf dlN6kn lkm;gaf6 k|hgg lj|mof x'G5 <

ljBfyL{sf] k|ltlj|mofdf lzIfsn] yk :ki6 kfg'{xf];\ . ljifoj:t'df cfwfl/t yk 5nkmn ug'{xf];\ ;fy} 
d'Vo d'Vo a'Fbf gf]6 ug{ nufpg'xf];\ .

Pssf]ifLo hLj (unicellular organism) sf] z/L/ b'O{ a/fa/ efudf ljefhg eO{ gofF hLj 
aGGg] k|lj|mofnfO{ afOg/L lkm;g (binary fission) elgG5 h'g t];f]{ cIf (longitudinal section) 
/ 7f8f] cIf (transverse section) df x'G5 . h:t} M cldaf, kf/fd]l;od, o'lUngf cflb . t/ 
Pssf]ifLo hLjsf] z/L/ b'O{eGbf a9L efudf ljefhg eO{ gofF hLj aGGg] k|lj|mofnfO{ dlN6kn 
lkm;g (multiple fission) elgG5 . of] k|lj|mof k|foM k|f]l6:6f / clNu ;d"xdf kg]{ KnfHdf]l8od, 
SnfdfO8f]df]g;, el;{6]nf cflbdf x'G5 .

lj|mofsnfk % M cjnf]sg sfo{ (Observation) – 2 (Budding)
k|of]uzfnfdf :nfO8 cjnf]sg — xfO8«fdf x'g] al8ª k|lj|mof

lj|mofsnfk $ sf] lj1fg k|of]uzfnfsf] dfOj|mf]:sf]kdfkm{t ul/g] cjnf]sg sfo{nfO{ lg/Gt/tf 
lbFb} xfO8«f tyf lo:6sf] :nfO8 cjnf]sg u/fpg'xf];\ . 
ljBfyL{nfO{ cfkm"n] cjnf]sg u/]sf] xfO8«f tyf lo:6df 
al8ª k|lj|mofsf] cfs[ltsf] lrq sf]g{ nufpg'xf];\ / 
o;af/] lzIfsn] yk k|i6 kfl/lbg'xf];\ . cjnf]sgkZrft\ 
lgDgfg';f/ k|Zgf]Q/ 5nkmn ug'{xf];\ M  

-s_ al8ª eg]sf] s] xf] < of] k|lj|mofdfkm{t s;/L 
k|hgg x'G5 <

-v_ klxnf] lrqdf s'g hLjsf] k|hgg k|lj|mof 
b]vfOPsf] 5 . of] s:tf] k|hgg lj|mof xf] < 

-u_ bf];|f]] lrqdf s'g hLjsf] k|hgg k|lj|mof 
b]vfOPsf] 5 . of] s:tf] k|hgg lj|mof xf] <

-3_ al8ª eg]sf] s] xf] <
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ljBfyL{sf] k|ltlj|mofdf cfwfl/t 5nkmn ug'{xf];\ ;fy} d'Vo d'Vo a'Fbf gf]6 ug{ nufpg'xf];\ . klxnf] 
lrq xfO8«f -hgfj/_ / bf];|f] lrq lo:6 -la?jf_ xf] h;df dfp hLjsf] z/L/af6 6';f jf a8 (bud) 
lg:s]sf] 5 / a8 z/L/af6 5'6l\6P/ gofF hLjsf] ljsf; ePsf] cyf{t b'j}df al8ª dfkm{t k|hgg 
lj|mof ePsf] tYo :ki6 kfg'{xf];\ .

lo:6, xfO8«f, 6]lgof, sf]/n, h]lnlkm; cflb hLjsf] z/L/af6 ;fgf] 6';f jf a8 knfpF5 h'g a9\b} 
hfFbf dfpaf6 5'6\l6G5 / gofF hLj aG5 . o;/L dfp hLjsf] z/L/af6 a8 jf 6';f 5'6\l6P/ gofF 
hLj jGg] k|lj|mofnfO{ al8ª elgG5 . of] Ps k|sf/sf] cd}y'lgs k|hgg k|lj|mof xf] .

lj|mofsnfk ^ M cjnf]sg sfo{ (Observation) – 3 (Fragmentation)
k|of]uzfnfdf :kfO/f]ufO/f -cNuL_ sf] :nfO8 cjnf]sg

ljBfyL{nfO{ cfkm\gf] 3/ glhs jf af6f]df kg]{ kfgL 
hd]sf] kf]v/L jf vf]N;faf6 Pp6f Knfl:6ssf] 
af]tndf kfgL;lxtsf] xl/of] n]p lnP/ 
cfpg eGg'xf];\ . lj|mofsnfk $ / % df 
h:t} lj1fg k|of]uzfnfdf ljBfyL{n] NofPsf 
n]psf dl;gf] s]zhqf] 6'j|mf jf gd'gf :nfO8df 
/fvL dfOj|mf]:sf]kdfkm{t cjnf]sg u/fpg'xf];\ . 
ljBfyL{nfO{ cfkm"n] cjnf]sg u/]sf] cfs[ltsf] lrq 
sf]g{ nufpg'xf];\ . km]l/ k|of]uzfnfdf pknAw :kfO/f]ufO/fsf] kd{g]G6 :nfO8 dfOj|mf];sf]ksf] 
dbtn] kfn}kfnf] cjnf]sg u/fpg'xf];\ / b]lvPsf] cfs[ltsf] lrq sf]g{ nufpg'xf];\ . ljBfyL{n] u/]sf] 
sfdsf] cjnf]sg ub}{ k|z+;f klg ug'{xf];\ . cl3sf] n]psf] cfs[lt / :kfO/f]ufO/fsf] cfs[ltdf s] 
km/s b]lvof] ;d"xut 5nkmn u/fpg'xf];\ / lgDg lgisif{ atfOlbg'xf];\ M

n]p tyf a|fof]kmfO6f ju{df kg]{ :kfO/f]ufO/f, dfs]{lG;of, plgpF, nfOs]g, Do's/nufotsf hLjdf 
z/L/ 6'lj|mP/ k|To]s 6'j|mfaf6 gofF hLj ljsf; x'G5 h;nfO{ k|mfUd]G6];g elgG5 . of] cd}y'lgs 
k|hgg xf] .

lj|mofsnfk & M k'g?{Tkfbg (Regeneration)
ljBfyLsf] ;d"xnfO{ kf7\ok':tssf] lrq %=* -k]h !!$_ 
df lbOPsf] lrq /fd|/L cjnf]sg ug{ nufpg'xf];\ / lgDg 
k|Zg ;f]Wg'xf];\ M

-s_ lrqdf tLgcf]6f hgfj/x¿ Knfg]l/of, xfO8«f / 
:6f/lkm;df s;/L k|hgg ePsf] b]VffOPsf] 5 <
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-v_ la?jfdf x'g] o:tf] k|lj|mofnfO{ s] elgG5 < 
-u_ oL tLg hLj afx]s cGo s'g s'g hgfj/df dfp hLjsf] z/L/ 6'j|m]/ gofF hLjsf] ljsf; 

x'G5 xf]nf < pSt k|Zgdf cfwfl/t dlitis dGyg tyf 5nkmn u/fpFb} lgDg lgisif{ 
atfOlbg'xf];\ M

6]kjd{, Knfg]l/of, xfO8«f, :6f/lkm; cflb hgfj/df dfp hLjsf] z/L/ 6'j|m]/ gofF hLjsf] ljsf; 
x'G5 . o;/L x'g] k|hgg k|lj|mofnfO{ k'g?{Tkfbg elgG5 . t/ la?jfdf x'g] o:t} k|lj|mofnfO{ 
k|mfUd]G6];g elgG5 . 

lj|mofsnfk * M cjnf]sg sfo{ (Observation) – 4 (Sporulation)
k|of]uzfnfdf plgpF tyf d;sf :kf]/sf] cjnf]sg

ljBfyL{nfO{ ljBfno glhs}sf] sfGnf 
jf au}Frfdf n}hfg'xf];\ / :kf]/ ;lxtsf 
plgpFsf s]xL la?jfx¿ ;ª\sng u/L 
Nofpg nufpg'xf];\ . plgpFsf] kftsf] 
k5fl8 ePsf kx]Fnf v}/f yf]Knfx¿ (sori) 
;+sng ug{ nufpg'xf];\ / kf7\ok':tssf] 
lj|mofsnfk %=@ -k]h !!%_ df lbOPsf] 
h:t} :kf]/ /xg] ;f]/fOnfO{ a|;sf] dbtn] 
:nfO8df /fvL ;fwf/0f ;"Idbz{s oGq (simple microscope) dfkm{t cjnf]sg u/fpg'xf];\ . 
cjnf]sg kl5 s] b]lvof] k|Zgf]Q/ 5nkmn u/L lgDg lgisif{ atfpg'xf];\ M

plgpF, Rofp, Do's/, dfs]{lG;of, d; h:tf km"n gkm'Ng] Pssf]ifLo k|hgg PsfO :kf]/ (spore) af6 
pTkfbg x'G5g\ h;nfO{ :kf]?n];g(sporulation) elgG5 . :kf]/ hDdf x'g] efunfO{ :kf]/]lGhod 
(sporangium) elgG5 .

lj|mofsnfk ( M kfy]{gf]h]g]l;; (Parthenogenesis):
cd}y'lgs k|hgg k|lj|mofcGtu{t kf7\ok':ts 
-k]h !!%_ df lbOPsf] kfy]{gf]h]g]l;; k|lj|mofaf/] 
lgDgfg';f/ k|Zgf]Q/ 5nkmn u/L lgisif{ 
atfOlbg'xf];\ M

-s_ s] uef{wfg gePsf] l8Da -cG8f_ af6 klg 
aRrf aGg ;S5 t < o:f/L gofF hLjsf] 
ljsf; x'g] k|lj|mofnfO{ s] elgG5 <
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-v_ :ofp, e'OFs6x/, sfFj|mf] cflbdf cf]e/L / cf]Eo'naf6 s] ljsl;t x'G5g\ <

-u_ sldnf, wld/f, km6\ofª\u|f, df}/L cflbdf s;/L gofF hLjsf] ljsf; x'G5 <

-3_ lrqdf df}/Lsf] ljsf;j|mdcGtu{t efn], /fgL / sdL{ df}/L dWo] df}/Lsf] s'g kfy]{gf]h]g]l;; 
k|lj|mofaf6 ljsl;t ePsf] xf]nf <

Ufef{wfg gePsf] l8Daaf6 gofF hLjsf] ljsf; x'g] k|lj|mofnfO{ kfy]{gf]h]g]l;; (parthenogenesis) 
elgG5 . of] k|lj|mof s]xL jg:klt tyf hgfj/df x'G5 . of] k|lj|mofcg';f/ :ofp, e'OFs6x/, sfFj|mf] 
cflb kfy]{gf]sfkL{ (parthenocarpy) jg:klt x'g\ h;df cf]e/L / cf]Eo'naf6 l;w} kmn / lap 
ljsl;t x'G5g\ . o;}u/L sldnf, wld/f, km6\ofª\u|f, df}/L cflb hgfj/df cG8fdf uef{wfg geO{ 
gofF hLjsf] ljsf; x'G5 .

lj|mofsnfk !) M cd}y'lgs k|hggsf ljz]iftfx¿ (Characteristics of asexual 
reproduction)
cd}y'lgs k|hgg k|lj|mofcGtu{tsf d'Vo ljz]iftfsf af/]df lgDgfg';f/sf k|Zg ;f]w]/ 5nkmn u/L 
lgisif{ atfOlbg'xf];\ M

-c_ lrqdf dfp :6f/lkm;af6 gofF :6f/lkm;sf] 
ljsf; s;/L ePsf] b]vfOPsf] 5 <

-cf_ of] s'g k|sf/sf] k|hgg xf] <
-O_ s] o:tf] k|hggdf efn] / kf]yL hLjsf] 

cfjZostf knf{ <
-O{_ cd}y''lgs k|hgg lj|mofdf gofF hLjsf] 

ljsf; s;/L x'G5 <
-u_ o:tf] k|hggdfkm{t ljsl;t x'g] hLjdf s] km/s ljz]iftf x'G5 <
-3_ of] k|lj|mofdfkm{t ePsf] k|hggdf j+zf0f'ut ljljwtf x'G5 ls x'Fb}g <

cd}y'lgs k|hgg k|lj|mofdf efn] / kf]yL n}ª\lus sf]ifsf] pTkfbg / ;+of]hg x'Fb}g . k|foM z/L/
sf ;a} cª\usf efu tyf ljlzi6Ls[t k|hgg PsfOdfkm{t k|hgg k|lj|mof x'G5 . o;/L ag]sf 
;Gtfgdf j+zf0f'ut ljljwtf x'Fb}g .

-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\ h;df lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ .  
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 
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5f]6f] pQ/ cfpg] k|Zg M

-c_ cd}y'lgs k|hgg eg]sf] s] xf] < o;sf k|sf/x¿ s] s] 5g\ <
-cf_ afOg/L lkm;g / dlN6kn lkm;gdf s] km/s 5 < s:tf hLjdf lkm;gaf6 k|hgg x'G5 

<
-O_ al8ª eg]sf] s] xf] < o;af6 k|hgg ug]{ s'g} b'O{ hLjsf] gfd lbg'xf];\ .
-O{_ :kf]?n];gdfkm{t s;/L k|hgg x'G5 < o;af6 k|hgg x'g] s'g} tLgcf]6f hLjsf] pbfx/0f 

lbg'xf];\ .
-p_ l/h]g]/];g / k|mfUd]G6];glar s] km/s 5 < pbfx/0f;lxt kl/ro lbg'xf];\ .
-pm_ kfy]{gf]h]g]l;; eg]sf] s] xf] < of] k|lj|mofdfkm{t k|hgg x'g] s]xL ;hLjsf] gfd lbg'xf];\ .
-C_ cd}y'lgs k|hggsf ljz]iftfx¿ s] s] 5g\ <of] ljlwdf efn] / kf]yL hLjsf] cfjZostf 

kb}{g lsg <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
cd}y'lgs k|hgg k|lj|mofsf k|sf/x¿sf] pbfx/0f ;lxtsf] ;lrq rf6{ tof/ u/L sIffdf k||:t't 
ug'{xf];\ .

kfFrf}F / 5}7f}F lbg (Fifth and sixth days)

la?jfdf x'g] e]lh6]l6e k|f]kfu];g (Vegetative propagation in plants):  -1

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
 • la?jfdf x'g] e]lh6]l6e k|f]kfu];gsf] kl/ro lbg / o;sf tl/sfx¿ j0f{g ug{
 • k|s[lts / s[lqd e]lh6]l6e k|f]kfu];gsf] pbfx/0f;lxt kl/ro lbg

-v_ z}Ifl0fs ;fdu|L (Learning materials): 
Kofh, n;'g, 6';f pd|]sf] cfn' / cb'jf, xfFufaf6 pdf/]sf] u'nfkm, lkF8fn', a|fof]kmOndsf] kftaf6 
la?jf pd|]sf] gd'gf, 6';f pd|]sf] ;v/v08, gofF la?jf ag]sf] :6«a]/Lsf] af]6, n]ol/ª tyf u|fkm\l6ª 
ul/Psf] gd'gf, sf6\g rSs', 6]k, rSs',

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
ljBfyL{nfO{ la?jfdf x'g] e]lh6]l6e k|f]kfu];gsf af/]df tn lbOPh:t} k|Zg ;f]w]/ dl:tis dGyg 
u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

-s_ dfp la?jfaf6 gofF la?jf s;/L ljsf; ug{ ;lsG5 xf]nf <
-v_ s] ;a} la?jf lapaf6} pd|G5g\ t < gofF la?jf ljsf; ug]{ cGo s'g s'g tl/sf 5g\ < 
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-u_ s]/f, e'OF s6x/, pv' cflbsf] gofF la?jf s;/L ljsf; ug{ ;lsG5 < 
-3_ lap /fd|/L gaGg] pv', u'nfa, n;'g, s]/f cflb la?jfnfO{ s;/L ljsf; ug{ ;lsPnf <
-ª_ s] tkfO{F{Fsf] v]taf/Ldf cfn' /f]Kg] u/]sf] 5 < cfn'sf] lap s:tf] x'G5 / of] s;/L /f]lkG5 <
-r_ lapaf6 pdf/]sf] la?jf / 8fF7 jf xfFuf sf6]/ pdf/]sf] la?jfdWo] s'g l56f] kl/kSj 

x'G5 <

la?jfnfO{ o;sf] lap tyf cGo efu 8fF7, kft, xfFuf, h/f, 6';f cflbdfkm{t klg ljsf; ug{ 
;lsG5 .

lj|mofsnfk @ la?jfdf x'g] k|s[lts e]lh6]l6e k|f]kfu];g (Natural vegetative propagation 
in plants).
ljBfyL{sf] ;d"xnfO{ e]lh6]l6e k|f]kfu];g 
ljlwaf6 la?jfdf ul/g] k|hgg 
k|lj|mofsf af/]df kf7\ok':tssf] rf6{ 
-k]h !!^_ tyf kl/ro v08 % ldg]6 
hlt /fd|/L cWoog ug{ nufpg'xf];\ / 
o;df cfwfl/t lgDgfg';f/ k|Zgf]Q/ 
5nkmn ug'{xf];\ M

-s_ e]lh6]l6e k|f]kfu];g eg]sf] s] xf] < of] slt k|sf/sf] x'G5 <

-v_ k|fs[lts elh6]l6e k|f]kfu];g eGgfn] s] a'lemG5 <

-u_ cfn' pdfg{sf nflu cfn' g} /f]Kg' jf cfn'sf] 6';f /f]Kf]/ gofF la?jf ljsf; ug'{ s:tf] k|lj|mof 
xf] <

-3_ la?jfsf e]lh6]l6e efu s] s] x'g\ < oL efuaf6 gofF la?jf ljsf; ug]{ ljlwnfO{ s] elgG5 <

-ª_ k|fs[lts e]lh6]l6e k|f]kfu];gcGtu{t s] s] lj|mofsnfkx¿ k5{g\ <

-r_ s'g s'g la?jfx¿ h/faf6 ljsf; x'G5g\ <

-5_ hldg dflysf] sf08 / hldgd'gLsf] sf08af6 ljsf; x'g] b'O{ b'O{cf]6f la?jfsf pbfx/0f 
lbg'xf];\ .

pSt k|Zgf]Q/ 5nkmnaf6 k|fKt ljBfyL{sf pQ/nfO{ yk :ki6 kfl/lbg'xf];\ / cfjZos d'Vo a'Fbf 
l6kf]6 ug{ nufpg'xf];\ . lj|mofsnfkkZrft\ o;;DaGwL lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ M

Kfm"n la?jfsf] d}y'lgg k|hgg ug]{ efu xf] . km"nafx]s h/f, sf08, xfFuf, kft h:tf e]lh6]l6e 
efuaf6 x'g] k|hggnfO{ e]lh6]l6e k|f]kfu];g elgG5 . of] k|fs[lts / s[lqd u/L b'O{ k|sf/sf] 
x'G5 .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *126

lj|mofsnfk # M la?jfdf x'g] k|s[lts e]lh6]l6e k|f]kfu];gsf k|sf/x¿ (Types of natural 
vegetative propagation in plants): h/f (roots) / hldgd'lgsf] sf08 (underground 
stem)
kf7\ok':ts -k]h !!&, !!*_ df lbOPsf lrq 5.10, 5.11 sf lrq ;lxt k|fs[lts e]lh6]l6e 
k|f]kfu];gsf k|sf/cGtu{t h/f / hldgd'gLsf] sf08sf] 
kl/ro tyf pbfx/0f lbOPsf] 5 h;nfO{ dflysf] 
lj|mofsnfk @ sf] rf6{;Fu ;dfof]hg ub}{ s]xLa]/ /fd|/L 
cWoog ug{ nufpg'xf];\ . o;sf k|sf/ tyf r/0fsf 
af/] ljBfyL{df wf/0ff :ki6 eP gePsf] hfFr ug{ lgDg 
k|Zgdf cfwfl/t 5nkmn ug]{'xf];\ .

-s_ lrqdf s] b]vfOPsf] 5 < s'g s'g la?jfx¿ h/faf6 ljsf; x'Gf] /x]5g\ <

-v_ la?jfsf hldgd'gLsf sf08sf k|sf/x¿ s] s] 5g\ <

-u_ cb'jf, af]emf] / a];f/df kfOg] s:tf] k|sf/sf] 
sf08 xf] < o;sf] ljz]iftf s] 5 <

-3_ lkF8fn' / Un]8'n;df s'g k|sf/sf] sf08 
x'G5 < o;sf] sfd s] xf] <

-ª_ n;'g Kofhdf s'g k|sf/sf] sf08 x'G5 < 
o;n] s] sfd u5{ <

-r_ s'g s'g la?jfdf 6\o'a/ sf08 x'G5 < o;n] s] sfd u5{ <

-5_ la?jfsf ljleGg ¿kfGtl/t sf08sf] s] dxŒj 5 <

cDaf, u'nfkm, l;;f}, ;v/v08 cflb la?jfn] h/faf6 6';f lgsfnL gofF la?jf ljsf; u5{g\ .  
Hfldgd'gLsf ¿kfGtl/t sf08 e]lh6]l6e k|f]kfu];g ug{ a9L ;Ifd x'G5g\ . logLx¿af6 gofF 
la?jf ljsf; ug{ ;lsG5 h'g ljleGg k|sf/sf x'G5g\ . h:t} M ;s/ -k'lbgf, lkl:6of, afF;, s]/f, 
e'OF P]F;]n'_, /fOhf]d -cb'jf, a];f/, af]emf], plgpFdf kfOg] ¿kfgtl/t sf08_,  sf]d{ -ufF7f ePsf 
lkF8fn', Unf8'n;_, aNa -n;'g, Kofh, 6'lnk_, 6\o'a/ -cfn', t?n_ cflb .

lj|mofsnfk $ M la?jfdf x'g] k|s[lts e]lh6]l6e k|f]kfu];gsf k|sf/x¿ (Types of natural 
vegetative propagation in plants): hldgdflysf] sf08 (aerial stem), a'nlan (bulbil), 
kft (leaf)
kf7\ok':ts -k]h !!*_ df lbOPsf lrq 5.12, 5.13, 5.14 df lrq;lxt k|fs[lts e]lh6]l6e 
k|f]kfu];gsf k|sf/x¿cGtu{t hldgdflysf] sf08, a'nlan / kftsf] kl/ro lbOPsf] 5 h;nfO{ 
lj|mofsnfk @ sf] rf6{ ;Fu ldnfpFb} s]xLa]/ /fd|/L cWoog ug{ nufpg'xf];\ . o;sf k|sf/ tyf 
r/0fsf af/] ljBfyL{df wf/0ff :ki6 eP gePsf] hfFr ug{ lgDg k|Zgdf cfwfl/t 5nkmn ug]{'xf];\ M
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-s_ lrqdf lbOPsf la?jfdf s'g efuaf6 e]lh6]l6e k|f]kfu];g x'G5 < of] k|lj|mof s'g s'g la?jfdf 
x'G5 <

-v_ a'nlan eg]sf] s] xf] < s'g s'g la?jfdf a'nlanaf6 gofF la?jf aG5 <

-u_ cb'jf, af]emf] / a];f/df kfOg] s:tf] k|sf/sf] sf08 xf] < o;sf] ljz]iftf s] 5 <

-3_ s] kftaf6 klg la?jf ljsl;t x'G5 < s'g s'g la?jfn] kftaf6 k|hgg u5{g\ <

-ª_ a|fof]kmOnddf o;sf] s'g efuaf6 e]lh6]l6e k|hgg x'G5 <

pv', b'af], dlgKnfG6 h:tf la?jfsf] hldgdflysf] sf08df /x]sf cfFVnfaf6 6';f lgl:sP/ gofF 
la?jf ljsfl;t x'G5 . e'Os6x/, xfQLaf/, s]t's], lnnL, Kofh n;'g cflbdf sf08sf] 6'Kkf]df 
/x]sf] a8 jf a'nlanaf6 6';f lgl:sG5 / gofF la?jf aG5 . a|fof]kmfOnd -afsnkft]_ tyf 
a]uf]lgofdf kft kl/kSj ePkl5 o;sf] lsgf/df ePsf] s'gf}6f] (notch), n]ldgf / g;faf6 6';f 
knfpF5 h'g a9\b} uP/ gofF la?jf ljsl;t x'G5 . o;/L la?jfsf h/f, sf08, a8 -a'nlan_, kft 
cflb efuaf6 k|s[lts ¿kdf gofF la?jf ljsl;t x'g] k|lj|mofnfO{ k|s[lts e]lh6]l6e k|f]kfu];g 
(natural vegetative propagation) elgG5 .

lj|mofsnfk % M e]lh6]l6e k|f]kfu];gsf] gd'gf tof/ ug]{ kl/of]hgf sfo{  (To prepare a 
model of vegetative 
propagation ): 
ljBfyL{nfO{ lj1fg k|of]uzfnfdf nflu 
kf7\ok':ts -k]h !!(_ df lbOPsf] 
lj|mofsnfk 5.2 cGtu{tsf] ljleGg 
la?jfsf gd'gf ;ª\sng u/L h/f, 
sf08 / kftaf6 e]lh6]l6e k|f]kfu];g 
u/fpg'xf];\ . lj|mofsnfkaf6 k|fKt 
glthfsf cfwf/df o;sf] k|ltj]bg 
tof/ ug{ nufpg'xf];\ .
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-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\  h;df lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ .  
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 

5f]6f] pQ/ cfpg] k|Zg M

-c_ la?jfsf e]lh6]l6e efu s] s] 5g\ < 
-cf_ e]lh6]l6e k|f]kfu];g eg]sf] s] xf] < of] s;/L x'G5 <
-O_ ;v/v08sf] s'g efuaf6 e]lh6]l6e k|f]kfu];g x'G5 < o;nfO{ s;/L ug{ ug{ ;lsG5 <
-O{_ s'g s'g la?jfdf hldgd'lgsf sf08af6 e]lh6]l6e k|f]kfu];g x'G5 <
-p_ hldgdflysf sf08sf k|sf/x¿ s] s] 5g\ < logn] s;/L gofF la?jf ljsf; u5{g\ <
-pm_ s'g s'g la?jfdf kftaf6 gofF la?jf ljsf; x'G5 <
-C_ e'OFs6x/sf] s'g efuaf6 gofF la?jf ljsf; x'G5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
ljBfyL{sf] ;d"x tof/ ug{ nufpg'xf];\ / x/]s ;d"xnfO{ ljleGg la?jfsf efu -sf07, 8fF7, a'nlan, 
h/f, kft_ ;ª\sng u/L k|fs[lts tl/sfaf6 e]lh6]l6e k|f]kfu];g u/L Nofpg nufpg'xf];\ . x/]s 
;d"xnfO{ cfkm"n] u/]sf] sfo{nfO{ rf6{ k]k/df lrq;lxtsf] a'Fbfut kl/ro n]vL sIffdf k|:t't ug{ 
nufpg'xf];\ . o;sf nflu b'O{ xKtfsf] ;do ;Ldf lbg'xf];\ .

;ftf}F / cf7f}F lbg  (Seventh and eighth days)

la?jfdf x'g] e]lh6]l6e k|f]kfu];g (Vegetative propagation in plants):  -2

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
 • la?jfdf x'g] e]lh6]l6e k|f]kfu];gsf] kl/ro lbg / o;sf tl/sfx¿ j0f{g ug{
 • s[lqd e]lh6]l6e k|f]kfu];gsf] pbfx/0f;lxt kl/ro lbg

-v_ z}Ifl0fs ;fdu|L (Learning materials): 
;v/v08, gofF la?jf ag]sf] :6«a]/Lsf] af]6, n]ol/ª tyf u|fkm\l6ª ul/Psf] u'nfkm jf ;'Gtnfsf] 
gd'gf, sf6\g] rSs', 6]k,
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
ljBfyL{nfO{ la?jfdf x'g] s[lqd e]lh6]l6e k|f]kfu];gsf af/]df tn lbOP h:t} k|Zg ;f]w]/ dl:tis 
dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ .

-s_ dfp la?jfaf6 gofF la?jf s;/L ljsf; ug{ ;lsG5 xf]nf <
-v_ s] ;a} la?jf lapaf6} pd|G5g\ t < gofF la?jf ljsf; ug]{ cGo s'g s'g tl/sf 5g\ < 
-u_ s]/f, e'OF s6x/, pv' cflbsf] gofF la?jf s;/L ljsf; ug{ ;lsG5 < 
-3_ lap /fd|/L gaGg] pv', u'nfa, n;'g, s]/f cflb la?jfnfO{ s;/L ljsf; ug{ ;lsPnf <
-ª_ s] tkfO{F{Fsf] v]taf/Ldf cfn' /f]Kg] u/]sf] 5 < cfn'sf] lap s:tf] x'G5 / of] s;/L /f]lkG5 <
-r_ lapaf6 pdf/]sf] ;'Gtnfsf] la?jf / 8fF7 jf xfFuf sf6]/ pdf/]sf] la?jfdf s'gn] l56f] 

kmn lbG5 <

la?jfnfO{ o;sf] lap tyf cGo efu 8fF7, kft, xfFuf, h/f, 6';f cflbdfkm{t klg ljsf; ug{ 
;lsG5 . 

lj|mofsnfk @ M s[lqd e]lh6]l6e k|f]kfu];g (Artificial vegetative propagation):   garden 
visit
ljBfyL{nfO{ ;d"x agfO ljBfno kl/;/df agfOPsf] au}Frfdf n}hfg'xf];\ . ut jif{sf] ljZj jftfj/0f 
lbj; -h'g %_ df ul/Psf] j[Iff/f]k0f sfo{j|mddf /f]lkPsf cDaf, :ofp, ;'Gtnf / cf?sf af]6sf] 
x'sf{O / yk k|ult :ynut cjnf]sg u/fpg'xf];\ . /f]lkPsf s]xL la?jf dWo] ef]u6] / sfutLdf 
km"n km'Ng yfn]sf] kfOof] eg] ;'Gtnf, :ofp, gf:ktL cflbdf To:tf] k|ult  b]lvPg t/ la?jf eg] 
cUnf] ePsf] kfOof] . au}Frfsf] cjnf]sg kZrft\ la?jfdf b]lvPsf leGgtf tyf s[lqd e]lh6]l6e 
k|f]kfu];gsf ;DaGwdf lgDgfg';f/ k|Zgf]Q/ 5nkmn ug'{xf];\ M

-s_ au}Frfdf /]flkPsf dWo] s'g} la?jfdf Ps jif{leq} km"n km'Ng yfn]sf] sf/0f s] xf]nf < 
-v_ km"n km'n]sf afx]s cGo la?jfdf rfF8} km"n gkm'n]sf] sf/0f s] xf]nf <
-u_ la?jfdf sndL ug]{ ljlw s] xf] < of] lsg ul/G5 <
-3_ s[lqd e]lh6]l6e k|f]kfu];g eg]sf] s] xf] < o;sf k|sf/x¿ s] s] 5g\ <
-ª_ s[lqd e]lh6]l6e k|f]kfu];gsf] s] dxŒj 5 <
-r_ tkfO{F{F+sf] 3/sf] au}Frfdf u'nfkmsf] xfFuf / ;'Gtnfsf] xfFufaf6 gofF la?jf tof/ u/]sf] 

b]Vg'ePsf] 5 < of] s;/L ul/Psf] xf]nf <

au}Frfdf /f]lkPsf oL la?jfdWo] s'g} lapaf6 pdfl/Psf / s'g}rflxF s[lqd e]lh6]l6e k|f]kfu];gdfkm{t 
ljsl;t ul/Psf] af/] :ki6 kl/lbg'xf];\ . s[lqd e]lh6]l6e k|f]kfu];gsf k|sf/x¿sf] ;"rL af]8{df 
tof/ ul/lbg'xf];\ / o;/L la?jfsf] k|hgg ug'{sf] p2]Zo :ki6 kfl/lbg'xf];\ .
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s[lqd tl/sfaf6 la?jfsf] u'0f:t/ ;'wf/ ug{ / cfw'lgs ljlwdfkm{t gofF la?jf ljsf; ug{ ul/g] 
ljlwnfO{ s[lqd e]lh6]l6e k|f]kfu];g elgG5 . o;cGtu{t sl6ª (cutting), n]ol/ª (layring), 
uf]6L (gootee), u|fkm\l6ª (grafting) / l6:o' sNr/ (tissue culture) ljlw k5{g\ . dfp  la?jfsf] 
ufgf, 6';f jf xfFufaf6 gofF la?jf ljsf; ug'{nfO{ sndL ug'{ klg elgG5 . of] ljlwdfkm{t 
la?jfsf] g:n jf j+z ;'wf/ ug{, rfF8} pTkfbg lbg] kmnkm"n ljsf; ug{, 5f]6f] ;dodf w]/} la?jf 
pTkfbg ug{ / lapaf6 ljsf; ug{ g;lsg] la?jfnffO{ ljsf; ug{ ;lsG5 .

lj|mofsnfk # M s[lqd e]lh6]l6e k|f]kfu];gsf k|sf/x¿ (Types of artificial vegetative 
propagation) -1
n]ol/ª (layring), uf]6L (gootee),

dflysf] lj|mofsnfk 2 sf] 5nkmnsf cfwf/df s[lqd e]lh6]l6e k|f]kfu];gsf kmfObf tyf dxŒjsf 
;DaGwdf  5nkmn ug'{xf];\ . au}Frfdf hl:dg km"nsf] hldgsf] ;tx glhs}sf] xfFufnfO{ @,# OGr 
hlt af]j|mf v's]{/ xfFufnfO{{ hldgdf em'sfP/ df6f]n] 5f]Kg'xf];\ . o;}u/L cDafsf] xfFuf @, # OGr hlt 
v's]{/ sf]sf]lk6 tyf sDkf]:6 dnsf] ld>0f kfgLdf lehfP/ lunf] agfO v's]{sf] 7fpFnfO{ 9fSg'xf];\ / 
k'/fgf] sk8f jf kf]lnlygn] 5f]k]/ gv:g]u/L 8f]/L jf wfuf]n] afFw]/ cDafsf] uf]6L tof/ ul/lbg'xf];\ 
. s]xL lbg -b'O{ xKtf_ kl5 s:tf] kl/jt{g b]lvof] cjnf]sg ug{ nufpg'xf];\ . n]ol/ª tyf uf]6Lsf 
af/]df lgDgfg';f/sf k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

-s_ lapaf6 pdfl/Psf eGbf rfF8f] kmn lbg] la?jf 
s;/L ljsf; ul/G5 xf]nf < 

-v_ tkfO{F{Fsf] a'afn] Pp6f ;'Gtnf jf cgf/sf] dfp 
af]6af6 s;/L rfF8}  kmn lbg] w]/} af]6 agfpg' 
ePsf] xf]nf < 

-u_ la?jfdf n]ol/ª ljlw eg]sf] s] xf] < of] lsg 
ul/G5 < 

-3_ uf]6L eg]sf] s] xf] < of] s;/L ug{ ;lsG5\ <

-ª_ n]ol/ª / uf]6L lalwdf s] km/s 5 < 
logsf] s] dxŒj 5 <

-r_ tkfO{F{F+sf] 3/sf] au}Frfdf sfutL, cfFk, 
lnrL, cDaf, ;'Gtnf cflbsf] xfFufaf6 gofF 
la?jf tof/ u/]sf] b]Vg'ePsf] 5 < of] lsg 
ul/Psf] xf]nf <
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n]ol/ª ljlw la?jfsf] hldgsf] ;tx glhs}sf] xfFufnfO{ @,# OGr hlt af]j|mf v's]{/ xfFuf hldgdf 
em'sfP/ df6f]n] 5f]lkG5 s]xL lbgkl5 o;df h/f knfpF5 . o;nfO{ dfpaf]6 af6 cnu u/L gofF 
la?jfsf] ¿kdf csf]{ 7fpFdf /f]lkG5 . sfutL, hl:dg, cª\u'/ cflb la?jfdf n]ol/ª u/L gofF 
la?jf ljsf; ul/G5 . o;}u/L cDaf, sfutL, ;'Gtnf, cfFk, lnrL, ef]u6] cflb s8f xfFuf ePsf 
la?jfsf]] xfFuf @, # OGr hlt v's]{/ sf]sf]lk6 jf dlnnf] df6f]sf] ld>0f lehfP/ v's]{sf] 7fpFnfO{ 
9flsG5 / k'/fgf] sk8f jf kf]lnlygn] 5f]k]/ gv:g]u/L 8f]/L jf wfuf]n] s;]/ uf]6L agfOG5 . n]
ol/ªdf h:t} 9fs]sf] efudf h/f lg:sG5 / dfp af]6af6 cnu u/L cGoq /f]lkG5 . o;nfO{ 
sndL ug]{ klg elgG5 .

lj|mofsnfk $ M s[lqd e]lh6]l6e k|f]kfu];gsf k|sf/x¿ (Types of artificial vegetative 
propagation) -1
u|fkm\l6ª (grafting):

kf7\ok':tssf] lrq %=!* -k]h !@!_ df lbOPsf] u|fkm\l6ª ljlwaf6 gofF la?jf ljsf; ug]{ tl/sfsf 
af/]df k|Zgf]Q/ 5nkmn ug'{xf];\ . udnfdf x'sf{OPsf] /ftf] u'nfkmsf] xfFufdf ;]tf] / kx]Fnf] km"n 
km'Ng] u'nfkmsf ;;fgf xfFufx¿ u|fkm\l6ª u/L k|bz{g ug'{xf];\ / o;sf] kmfObf atfpFb} lgDgfg';f/sf 
k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

-s_ lrqdf lbOPsf] h:t} ljlwaf6 
gofF la?jf ljsf; ul/g] 
ljlwnfO{ s] elgG5 < 

-v_ lapaf6 pdfl/Psf eGbf rfF8f] 
kmn lbg] la?jf s;/L ljsf; 
ul/G5 xf]nf <

-u_ ;'Gtnfsf] lapaf6 pdfl/Psf] 
la?jfnfO{ rfF8} kmn lbg] af]6 
s;/L agfpg ;lsPnf <

-3_ u|fkm\l6ª eg]sf] s] xf] < o;df s] s] efu x'G5g\ <
-ª_ u|fkm\l6ª ljlwdfkm{t ljsf; ul/Psf] la?jfsf] s] dxTTj 5 <
-ª_ s] tkfO{Fn] u|fkm\l6ª ljlwdfkm{t gofF  la?jf agfpg' ePsf] 5 <
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Pp6} jf glhssf] ldNbf k|hfltlar Ps csf{sf efu hf]8]/ rfF8} pTkfbg lbg ;Sg] la?jf 
ljsf; ug]{ ljlwnfO{ u|fkm\l6ª elgg5 . o;df u|fkm\l6ª ul/g] la?jfsf] h/f ;lxtsf] efunfO{ 
:6s (stock) / hf]l8Psf] sf08 k|0ffnLnfO{ ;fog jf u|fkm\6 (scion or graft) elgG5 . sd;n 
hftsf] :6sdf pGgt hftsf] xfFuf jf 6'j|mf ;fog sf] ¿kdf hf]8]/ u|fkm\l6ª jfS; nufO 6]k jf 
8f]/Ln] afFlwG5 . afFw]sf] s]xL lbgkl5 b'j} efu Ps cfk;df hf]l8G5g\ . sfutL, ;'Gtnf, lnrL, 
cfFk, Pef]sf8f] cflb la?jfdf u|fkm\l6ª ug{ ;lsG5 .

lj|mofsnfk % M s[lqd e]lh6]l6e k|f]kfu];gsf k|sf/x¿ (Types of artificial vegetative 
propagation) -2
l6:o' sNr/ (tissue culture):

kf7\ok':tssf] lrq %=!( -k]h !@@_ df lbOPsf] l6:o' sNr/ ljlwaf6 gofF la?jf ljsf; ug]{ 
tl/sfsf af/]df k|Zgf]Q/ 5nkmn ug'{xf];\ . o; ;Fu;DalGwt lgDgfg';f/sf k|Zgdf cfwfl/t 5nkmn 
ug'{xf];\ .

-s_ lrqdf lbOPsf] h:t} 
ljlwaf6 gofF la?jf ljsf; 
ul/g] ljlwnfO{ s] elgG5 < 

-v_ Pp6 af]6af6 ;of}F la?jf 
Ps} ;dodf s;/L ljsf; ul/G5 xf]nf <

-u_ l6:o' sNr/ ljlw eg]sf] s] xf] < Sofn; s]nfO{ elgG5 <
-3_ l6:o' sNr/ ljlwdfkm{t ljsf; ul/Psf] la?jfsf] s] dxŒj 5 <

l6:o' sNr/ s[lqd e]lh6]l6e k|f]kfu];g ul/g] ljsl;t ljlw xf] h;df la?jfsf] ;fgf] c+z 
jf tGt'nfO{ k|of]uzfnfdf lgolGqt jftfj/0fdf kf]ifs tŒj ldl>t d]l8oddf /flvG5 / s]xL 
;dokl5 h/f, sf08 / kft gePsf] ;fgf]  8NNff] jf Sofn; aG5 . Sofn;af6 w]/} gofF la?jfx¿ 
ljsl;t x'G5g\ .

lj|mofsnfk ^ M s[lqd e]lh6]l6e k|f]kfu];g (Artificial vegetative propagation) -3
la?jfdf u|fkm\l6ª ug]{ lj|mofsnfk (Grafting activity in plant):

ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk %=% -k]h !@@_ Wofg k"j{s k9\g nufpg'xf];\ . o;df 
lbOPsf] tl/sf h:t} u/L lapaf6 pd|]sf] ;'gtnfsf] la?jfdf kmn lbg] ;'Gtnfsf af]6sf]] ;fog 
-xfFuf_ hf]8]/ u|fkm\l6ª ug]{ lgDgfg';f/sf] lj|mofsnfk u/fpg'xf];\ . lj|mofsnfksf j|mddf u|fkm\l6ª 
ljlwaf6 gofF la?jf ljsf; ug]{ tl/sf / o;sf] kmfObfsf af/]df k|Zgf]Q/ 5nkmn ug'{xf];\ . 
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p2]Zo M ;'Gtnfsf] af]6df u|fkm\l6ª ug'{

cfjZos ;fdu|L M ;dfg hftLsf] kmln/x]sf] ;'Gtnfsf] af]6sf] xfFuf -;fog_, rSs', u|fkm\l6ª 
6]k, s}FrL, a|;, ;kmf / kf/bz{s kf]lnlyg emf]nf, wfuf]

ljlw M

-s_ Pp6f udnf jf kf]lnAofudf lapaf6 pdfl/Psf] k]lG;n ;fOhsf] 8fF7 ePsf] ;'Gtnfsf] 
la?jf lng'xf];\ .

-v_ kmln/x]sf] ;'Gtnfsf] af]6af6 k]lG;n ;fOhs} ^ OGr hltsf] :j:y xfFuf ;]lg6fOh ul/Psf] 
rSs'n] sf6\g]

-u_ udnf jf kf]lnAofudf pdfl/Psf] ;'Gtnfsf] af]6nfO{ ;fogsf] ;fOh;Fu ldNg]u/L xfFuf 
lg:s]sf] 7fpF eGbf d'gL sf6\g] / sfl6Psf] efusf] uf]nfOsf] laraf6 @ OGr hlt tn lrg]{ 
/ a|;n] ;kmf ug]{

-3_ u|fkm\l6ª ug{ ;fogsf] ¿kdf tof/ ul/Psf] 8fF7sf] km]blt/ rSs'n] b'j}tkm{ lha|f] cfsf/ jf 
V cfsf/df sf6\g] / lr/f nufPsf] :6sdf l5/fP/ :6s;Fu hf]8\g] / lrqdf b]vfPh:t} 
u/L u|fkm\l6ª 6]kn] a]:;/L afFWg]

-ª_ :6s / ;fog Ps cfk;df hf]8]/ 6]kn] s;]kl5 aflx/af6 xfjf / kfgLsf] k|efjaf6 
hf]ufpg kf/bz{s kf]lnlyg emf]nfn] u|fkm\l6ª ul/Psf] efunfO{ 9fs]/ wfuf]n] afFWg] / o;nfO{ 
5fofF k/]sf] 7fpFdf /fVg]

cjnf]sg tyf 5nkmn M

u|fkm\l6ª u/L 5fofFdf /flvPsf] la?jfsf] x/]s lbg cjnf]sg ug]{, !% lbgkl5 o;df s] kl/jt{g 
b]lvof] sIffdf k|:t't ug]{ . o; j|mddf pTkGg ljBfyL{sf lh1f;af/] 5nkmn ug]{ / lgisif{ 
atfOlbg'xf];\ . 

lel8of] lgdf{0f M pSt lj|mofsnfksf] ;'?cftb]lv @ xKtf;Ddsf] k|ult clen]v tof/ ug'{sf ;fy} 
Sofd]/f k|of]u u/L lel8of] ;fdu|L tof/ ug'{xf];\ . o;/L tof/ ePsf] lel8of] >Job[Zo xndf 
k|f]h]S6/dfkm{t k|:t't ug'{xf];\ ;fy} cfjZos k|Zgf]Q/ 5nkmn klg ug'{xf];\ .

-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . k|ultsf] dfkg ug{ lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ .
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5f]6f] pQ/ cfpg] k|Zg M

-c_ s[lqd e]lh6]l6e k|f]kfu];g eg]sf] s] xf] < of] lsg ul/G5 <
-cf_ n]ol/ª ljlwsf] Pp6f pbfx/0fdfkm{t lrq;lxt kl/ro lbg'xf];\ . 
-O_ la?jfdf uf]6L s;/L tof/ ul/G5 < lrq;lxt JofVof ug'{xf];\ .
-O{_ u|fkm\l6ªdf :6s / ;fog eg]sf] s] xf] < of] ljlw lsg pkof]uL 5 <
-p_ l6:o' sNr/ eg]sf] s] xf] < of] s;/L ul/G5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
cfkm\gf] 3/ jf ;fyLsf] 3/sf] au}Frfdf pdfl/Psf la?jfsf] n]ol/ª / u|fkm\l6ª ljlwsf] k|of]u u/L 
gofF la?jf ljsf; u/L Nofpg'xf];\ . o;/L tof/ ul/Psf] gofF la?jf tyf sfo{sf] k|ltj]bg tof/ 
u/L sIffdf k|:t't ug'{xf];\ .

gjf}F, bzf}F / P3f/f}F lbg  (Nineth, tenth and eleventh days)

la?jf / hgfj/df x'g] d}y'lgs k|hgg (Sexual reproduction in plants and animals):

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
 • la?jfdf / hgfj/df x'g] d}y'lgs k|hggsf] kl/ro lbg 
 • d}y'lgs k|hggsf ljz]iftfx¿ atfpg

-v_ z}Ifl0fs ;fdu|L (Learning materials)
;"Idbz{s oGq, cfOUnf;, lel8of] Plgd];g, >Job[Zo ;fdu|L, Hfgfj/ tyf ltgsf] aRrfsf] lrq, 
efn] / kf]yL k|hgg sf]ifsf] lrq, km"n km'Ng] la?jf / gfdfª\lst km"nsf efusf] lrq, uef{wfg 
lj|mofsf] lrq, jf:tljs km"n tyf km"n km'Ng] la?jf

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
ljBfyL{nfO{ hgfj/ / la?jfdf x'g] d}y'lgs k|hggsf af/]df tn lbOPh:t} k|Zg ;f]w]/ dl:tis 
dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ .

-s_ efn] gnfu]sf] s'v/fsf] cG8faf6 rNnf lg:sFb}g, lsg xf]nf <
-v_ ds}df ;'Tnf -slnnf] h'Fuf ePsf] 3f]uf_]df wfg rd/faf6 emg]{ kx]Fnf] w'nf] k/]g eg] lap 

aGb}g lsg < 
-u_ dfx'/Lsf] ;ª\Vof 36\of] eg] tf]/L / kmnkm"nsf] pTkfbgdf sdL cfpF5 lsg xf]nf < 
-3_ lapaf6 :j:y la?jf pd|gsf nflu lapg} kl/kSj / :j:y x'g'kg]{ sf/0f s] xf] <
-ª_ ;Gtfg pTkfbgdf efn] / kf]yL hLjsf] cfjZostf lsg k/]sf] xf] < 
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-r_ lapaf6 pdf/]sf] ;'Gtnfsf] la?jf / 8fF7 jf xfFuf sf6]/ pdf/]sf] la?jfdf s] leGgtf 
5 < 

-5_ afv|fn] kf7fkf7L hGdfpg' clu s] k|lj|mof x'G5 < 

ljsl;t hLjdf ;Gtfg pTkfbgsf nflu efn] / kf]yLsf k|hgg sf]ifsf] ldng x'g cfjZos 
x'G5 .

lj|mofsnfk @ M d}y'lgs k|hgg (Sexual reproduction):
ljBfyL{nfO{ ;d"x agfO{ ljBfno kl/;/df agfOPsf] au}Frfdf n}hfg'xf];\ . ToxfF km"ndf /; lng 
cfO/x]sf dfx'/Lsf] ;ª\Vofdf j[l4 x'g] k|lj|mof tyf d]jf, ef]u6], ;'Gtnf, sfutL, s]/f cflbdf km"naf6 
s;/L kmn aGg ;S5 cflb k|lj|mofaf/] k|Zgf]Q/ 5nkmn ug'{xf];\ . d}y'lgs / cd}y'lgs k|hggdfkm{t 
gofF hLj ljsf; x'g] k|lj|mofaf/] lgDg k|Zgdf cfwfl/t t'ngfTds 5nkmn ug'{xf];\ M

-s_ au}Frfdf /]flkPsf w]/}h;f] la?jfdf km"n km'n]kl5 dfq kmn nfUg yfn]sf] sf/0f s] xf]nf <

-v_ ufO{ jf cGo kf]yL hgfj/n] af5f] hGdfpg lsg efn] hgfj/sf] cfjZosstf k/]sf] xf] < ax/ 
-;Ff8]_ Nffu]sf] slt ;dokl5 ufO{n] af5f] kfpF5 < of] s:tf] k|lj|mof xf] <

-u_ efn] / kf]yL k|hgg cª\usf] sfd s] xf] < s] kf]yLn] dfq aRrf kfpg ;S5 <

-3_ s[lqd e]lh6]l6e k|f]kfu];g eg]sf] s] xf] < o;sf k|sf/x¿ s] s] 5g\ <

-ª_ efn] / kf]yL n}ª\lus sf]if eg]sf] s] xf] < oL b'j} n}ª\lus sf]ifsf] ;+of]hgaf6 s] aG5 <

-r_ s's'/n] 5fp/f hGdfPsf] b]Vg'ePsf] 5 < of] s;/L ;Dej ePsf] xf]nf <

pSt k|Zgf]Q/ 5nkmn kl5 d}y'lgs / cd}y'lgs k|hgglar sf] km/s ;d"xdf 5nkmn u/L eGg 
nufpg'xf];\ / ljBfyL{n] eg]sf a'Fbf af]8{df n]lvlbg'xf];\ . d}y'lgs k|hgg k|lj|mofsf af/]df lgDg 
lgisif{ lbg'xf];\ M

Afx'sf]ifLo / ljsl;t hLjdf efn] / kf]yL k|hgg cªu x'G5g\ h;n] efn] / kf]yL n}ª\lus 
sf]if pTkfbg u5{g . efn] n}ª\lus sf]if (male  gamete) nfO{ z'j|mls6 jf :kd{ (sperm) / 
kf]yL n}ª\lus sf]if (female  gamete) nfO{ cG8f jf cf]ed (egg or ovum), elgG5 . efn] / 
kf]yL n}ª\lus sf]ifsf] ;+of]hg eP/ ;+o'St sf]if jf hfOuf]6 (zygote) aG5 h;nfO{ uef{wfg 
jf kml6{nfOh];g (fertilization) elgG5 . uef{wfg jf kml6{nfOh];g (fertilization) kl5 
ag]sf] hfOuf]6df j[l4 ljsf; eO{ gofF hLjsf] ljsf; x'g] k|lj|mofnfO{ d}y'lgs k|hgg (sexual 
reproduction) elgG5 . d}y'lgs k|hggsf nflu la?jfsf] km"ndf efn] / kf]yL cª\u /x]sf 
x'G5g\ . 
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lj|mofsnfk # M d}y'lgs k|hggsf ljz]iftfx¿ (Characteristics of sexual reproduction):   
ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] 
lrq %=@) -k]h !@^_ sf cfwf/df 
d}y'lgs k|hggsf s] s] ljz]iftfx¿ 
5g\ ;d"xdf 5nkmn u/L d'Vo 
d'Vo a'Fbf l6kf]6 ug{ nufpg'xf];\ .  
kf7\ok':tsdf lbOPsf ljz]iftf % 
ldg]6 cWoog ug{ nufpg'xf];\ / 
kfn}kfnf] k|To]snfO{ Pp6f Pp6f 
ljz]iftf eGg nufpg'xf];\ . ljBfyL{n] eg]sf a'Fbf af]8{df l6kf]6 ub}{ hfg'xf];\ / d}y'lgs k|hggsf 
ljz]iftfsf af/]df lgDgfg';f/ lgisif{ lbg'xf];\ M

 • d}y'lgs k|hggdf efn] / kf]yL k|hgg cªudfkm{t efn] / kf]yL n}ª\lus sf]if pTkfbg x'G5g\ 
 • efn] / kf]yL k|hgg sf]ifsf] ;+of]hg eO{ hfOuf]6 aG5 / hfOuf]6 ljsl;t eO{ gofF hLj aG5 
 • Pp6} hLjdf efn] / kf]yL b'j} k|hgg cª\u ePdf o;nfO{ Ps lnªuL (unisexual) elgG5 

eg] efn] / kf]yL b'j} k|hgg cª\u km/s km/s hLjdf ePdf o;nfO{ b'O{ lnªuL (bisexual) 
elgG5 

 • d}y'lgs k|hgg lj|mofn] ;hLjsf] k|hgg Ifdtfdfkm{t j+z lg/Gt/tf sfod /fVg dbt u5{ .
 • o;dfkm{t hLjdf j+zf0f' k|;f/0f x'G5 h;sf] sf/0f ;Gtfgdf ljljwtf kfOG5
 • of] k|lj|mofdfkm{t gofF hLjsf] pTklQ x'g] ;Defjgf a9L x'G5 

lj|mofsnfk $ M la?jfdf x'g] d}y'lgs k|hgg (Sexual reproduction in plants): tf]/Lsf] 
km"nsf efu tyf k|hgg cª\u klxrfg ug]{

 • ;a} efu b]lvg] Pp6f kl/kSj tf]/Lsf] la?jf ljBfyLsf] ;d"xnfO{ 
Nofpg nufpg'xf];\ .

 • km"nsf rf/ d'Vo efu  kqbn (calyx), k'ikbn (corolla), 
k'ª\s]z/ (androecium), / :qLs]z/ (gynoecium) af]8{df lrq 
sf]/L gfdfª\sg ug'{xf];\ . 

 • x/]s ;d"xnfO{ Ps b'O{cf]6f km"n lbO{ o;sf ljleGg efu /fd|/L 
cjnf]sg u/L lrq sf]g{ nufpg'xf];\ .

kf7\ok':tssf] lrq %=@!, %=@@ / %=@# -k]h !@& / !@*_ cjnf]sg 
u/L ljleGg efusf] agfj6sf af/]df lgDg k|Zgdf cfwfl/t k|Zgf]Q/ 
5nkmn ug'{xf];\ M

-s_ km"nsf rf/ efu s] s] 5g\ < km"n km'Ng] la?jfdf s:tf] k|hgg x'G5 <
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-v_ km"nsf] kqbn (calyx) / k'ikbn (corolla), sf] sfd s] xf] <

-u_ km"ndf efn] / kf]yL k|hgg cª\u s'g s'g x'g\ < ltgsf] sfd s] xf] <

-3_ km"n km'Ng] la?jfdf x'g] d}y'lgs k|hggsf d'Vo b'O{ efu s] s] 5g\ <

-ª_ km"ndf efn] / kf]yL n}ª\lus sf]if s'g s'g efun] pTkfbg u5{g\ < oL b'j} n}ª\lus sf]ifsf] 
;+of]hgaf6 s] aG5 <

pSt k|Zgf]Q/ 5nkmnkl5 hgfj/ / 
la?jfdf x'g] d}y'lgs k|hgglar sf] 
d'Vo km/s ;d"xdf 5nkmn u/L eGg 
nufpg'xf];\ / ljBfyL{n] eg]sf a'Fbf 
af]8{df n]lvlbg'xf];\ . la?jfdf x'g] 
d}y'lgs k|hgg k|lj|mofsf af/]df lgDg 
lgisif{ lbg'xf];\ M

Kfm"n km'Ng] la?jfsf d'Vo rf/ efu 5g\ M kqbn (calyx), k'ikbn (corolla), k'ª\s]z/ 
(androecium), / :qLs]z/ (gynoecim) . k'ª\s]z/ (androecium) / :qLs]z/ (gynoecim) 
j|mdzM efn] / kf]yL k|hgg cª\u x'g\ . k'ª\s]z/ 
(androecium) sf] PGy/df k/uy}nL (pollen 
sac) x'G5 h;df k/us0f (pollen grains) 
/x]sf] x'G5g\ . k/fus0fn] efn] n}ª\lus sf]if 
(sperm), pTkfbg u5{ . :qLs]z/ (gynoecium) 
sf] cf]e/Ldf kf]yL n}ª\lus sf]if cG8f jf cf]ed 
(egg or ovum) pTkfbg x'G5 . o;df k/fuz]rg  
(pollination) dfkm{t efn] / kf]yL n}ª\lus 
sf]ifsf] ;+of]hg eP/ ;+o'St sf]if jf hfOuf]6 
(zygote) aG5 h;nfO{ uef{wfg jf kml6{nfOh];g 
(fertilization) elgG5 . uef{wfg jf 
kml6{nfOh];g (fertilization) kl5 cf]e/Laf6 
kmn aG5 clg cf]Eo'n ljsl;t eP/ lap aG5 
/ lapaf6 km]/L gofF la?jf ljsl;t x'G5 . o;/L km|"naf6 kmn tyf lap aGg] / lapaf6 gofF 
la?jf lasl;t x'g] k|lj|mofnfO{ la?jfdf x'g] d}y'lgs k|hgg (sexual reproduction in plants) 
elgG5 . 

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *138

lj|mofsnfk % M la?jfdf x'g] d}y'lgs k|hgg (Sexual reproduction in plants):
km"ndf x'g] k/fus0fsf] cjnf]sg (observation of pollen grains in a flower)

ljBfyL{nfO{ lj1fg k|of]uzfnfdf 
n}hfg'xf];\ / pko'St ;d"x 
agfpg'xf];\ . ;"Idbz{s oGq 
(microscope) sf] dbtn] km"ndf 
/x]sf k/fus0fsf] cjnf]sg ug{] 
lj|mofsnfk %=^ -k]h !@*_ u/fpg'xf];\ . lrq %=@@ / %=@# -k]h !@&, !@*_ df h:t} lrq sf]/L 
pko'St /ª eg{ nufpg'xf];\ . 

Kfm"nsf] k'ª\s]z/ (androecium) sf] PGy/df k/uy}nL (pollen sac) x'G5 h;df k/us0f (pollen 
grains) /x]sf x'G5g\ . o;n] d}y'lgs k|hgg k|lj|mofsf nflu efn] n}ª\lus sf]if (sperm), 
pTkfbg u5{ .

lj|mofsnfk ^ M la?jfdf x'g] d}y'lgs k|hgg (Sexual reproduction in plants): - Audio 
-visual class
km"ndf x'g] :jk/fu;]rg, k/k/fu;]rg / uef{wfg lj|mof (self pollination, cross pollination 
and fertilization process in a flower)

ljleGg km"nsf gd'gf ljBfyL{nfO{ ;ª\sng u/L Nofpg nufpg'xf];\ . cfkm"n] ;ª\sng u/]sf km"ndf 
s] s] efu 5g\ . km"n Pslnª\uL jf b'O{ lnª\uL s] 5 . o;sf] k'ikbnsf kq slt 5g\, /ª s:tf] 5 .  
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km"n km'Ng] la?jfdf uef{wfg s;/L x'G5, cflbaf/] ;d"xdf 5nkmn u/fpg'xf];\ / o;af/] s'g} s'/f 
:ki6 gePdf k|Zg ;f]Wg k|]l/t ug'{xf];\ .

:jk/fu;]rg (self pollination): ljBfyL{nfO{ >Job[Zo sIffdf nfg'xf];\ . OG6/g]6 jf o'6\o'adfkm{t 
jf 8fpgnf]8 ul/Psf] :jk/fu;]rg tyf k/k/fu;]rg;DaGwL Plgd];g lel8of] k|bz{g ug'{xf];\ . 
;DalGwt lel8of] tyf km"n;lxtsf] la?jf b]vfpFb} km"nsf] :6fd]g 
jf k'ª\s]z/af6  k/fus0f :qLs]z/sf] l:6Udf;Dd k'Ug] k|ljmof 
;fgf tyf /ª\uxLg / g]S6/ gx'g] km"ndf / k/fus0f afxs (agent) 
sf] cfjZostf gkg]{, Pp6} km"nsf] Pgy/af6 ToxL km"nsf] l:6Udfdf 
k/fus0f k'Ug] (autogamy) tyf ;f]xL la?jfsf] Pp6f km"nsf] 
PGy/af6 ToxL la?jfsf] csf]{ km"nsf] l:6Udfdf xfjf, kfgL tyf 
ls/fdfkm{t k/fus0f k'Ug] (geitogamy) k|lj|mof u/L b'O{ k|sf/n] 
x'g] k/fu;]rg :jk/fu;]rg (self pollination) xf] egL ;Fu}sf] 
lrq -%=@$_ dfkm{t :ki6 kfg'{xf];\ . o;sf kmfObf tyf a]kmfObfaf/] ;d"xdf 5nkmn u/L ;d"xut 
k|:t'lt lbg nufpg'xf];\ . 

k/k/fu;]rg (cross pollination): Pp6} km"nsf] PGy/af6 ;dfg hftLsf] csf]{ la?jfsf] km"nsf] 
l:6Udfdf k/fus0f k'Ug] k|lj|mof lel8of], jf:tljs la?jfsf km"n tyf ;Fu}sf] lrq -%=@%_ dfkm{t 
k/k/fu;]rg (cross pollination) xf] egL o;sf k|sf/ :ki6 kfg'{xf];\ . of] k|lj|mofdf xfjfdfkm{t 
(Anaemophily)_, hnLo la?jfdf kfgLdfkm{t (Hydrophily)_, jf:gfbf/ tyf g]S6/ -u'lnof] 
/;_ ePsf km"ndf df}/L, k'tnL cflb ls/fdfkm{t (Entomophily) tyf ;ga8{, xldªa8{, lkm:6f] 
cflb km"nsf] /; lng] r/fdfkm{t x'g] (Ornithophily) h:tf k|lj|mofdfkm{t x'g] k/fu;]rg nfO{ 
k/k/fu;]rg (cross fertilization) elgG5 egL;DalGwt lel8of] tyf lbOPsf] lrqdfkm{t :ki6 
kfg'{xf];\ 

k/k/fu;]rgsf kmfObf tyf a]kmfObfaf/] ;d"xdf 5nkmn u/L ;d"xut k|:t'lt lbg nufpg'xf];\ .
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uef{wfg (fretilization) : o; ;DaGwdf kf7\ok':tssf] lrq %=@^ -k]h !#!_ cjnf]sg u/L 
;d"xdf 5nkmn ug{ nufpg'xf];\ . of] k|lj|mofsf 
af/]df Plgd];g lel8of] k|bz{g ug'{xf];\ h;df 
k/fu;]rg kl5 k/fus0faf6 lg:s]sf] k/fugnL 
(pollen tube) l:6Udf x'Fb} cf]e/Lleqsf] cf]Eo'n 
-cG8f_ df k'Ug] tyf k/fugnLsf] 6'KKff]df /x]sf] 
b'Ocf]6f efn] n}ª\lus sf]if dWo] Pp6f kf]yL n}ª\lus 
sf]ifdf ;dfud (fuse) x'g]nfO{ klxnf] uef{wfg 
lj|mof (first fertilization) egL JofVof ul/lbg'xf];\ 
. To;}u/L bf];|f] efn] n}ª\lus sf]if c]fEo'ndf /x]sf] 
låtLo kf]nf/ Go'lSno; (secondary polar 
nucleus) df ;dfud (fuse) x'g]nfO{ bf];|f] uef{wfg 
lj|mof (second fertilization) x'g] x'gfn] o;nfO{ 
bfxf]/f] uef{wfg lj|mof (double fertilization 
process) elgG5 egL :ki6 kfg'{xf];\ .

kf7\ok':tssf] lj|mofsnfk %=* -k]h !#@_cGtu{t ;"Idbz{s oGqsf] 
dbtn] k/fu;]rgkl5 l;6Udfdf /x]sf] k/fus0f cª\s'/0f eO{ k/fugnL 
(pollen tube) ag]sf] cjnf]sg u/fpg'xf];\ . 

lj|mofsnfk & M hgfj/df x'g] d}y'lgs k|hgg (Sexual reproduction in animals):  - 
Audio-visual class
hgfj/df x'g] uef{wfg lj|mof (fertilization process in animals) - 1

hgfj/df x'g] k|hgg k|lj|mof lel8of]dfkm{t k|bz{g ug{ >Job[Zo xndf nfg'xf];\ . lbOPsf lrq tyf 
;DalGwt lel8of]sf cfwf/df :tgwf/L, r/f, ls/fnufotsf ljleGg hgfj/df x'g] d}y'lgs k|hgg 
k|lj|mofsf af/]df lgDg k|Zgdf cfwfl/t k|Zgf]Q/ 5nkmn ug'{xf];\ M
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-s_ lbOPsf] lrqdf s'g s'g hgfj/sf] k|hgg k|lj|mof b]vfOPsf] 5 < d';f / s'v'/fsf] k|hgg 
k|lj|mofdf s] km/s kfOG5 <

-v_ hgfj/df aRRff kfpg] k|lj|mof s:tf] s:tf] x'G5 < oL k|lj|mofsf nflu s] cfjZos k5{ <
-u_ hgfj/df d}y'lgs k|hggsf nflu efn] / kf]yL k|hgg cª\u lsg dxŒjk"0f{ 5g < ltgsf] 

sfd s] xf] <
-3_ s'v'/fnufot cGo r/fx¿n] s;/L cfkm" h:t} ;Gtfg pTkfbg u5{g\ <
-ª_ hgfj/df efn] / kf]yL n}ª\lus sf]ifnfO{ s] gfdn] lrgfOG5 < hgfj/df uef{wfg lj|mof 

s;/L x'G5 <
-r_ tkfO{Fsf] 3/df kflnPsf ufO{, afv|f, v/fof] cflbn] aRrf kfPsf] b]Vg'ePsf] 5 < o;sf 

nflu lsg efn] / kf]yLsf] cfjZostf k/]sf] xf]nf <

pSt k|Zgf]Q/ 5nkmnkZrft\ hgfj/df x'g] d}y'lgs k|hgg k|lj|mofcGtu{t lgDg lgisif{  
atfOlbg'xf];\ .

Hfgfj/df d}y'lgs k|hggsf nflu efn] / kf]yL 5'6\6f 5'6\6} hLjsf] ;+nUgtf x'G5 . hgfj/ 
kl/kSj ePkl5 k|hgg of]Uo x'G5g\ . dflg;nufot efn] hLjdf efn] k|hgg cª\u –c08sf]if 
(testes) x'G5 h;n] efn] n}ª\lus sf]if jf z'j|mf0f' (sperm) pTkfbg u5{ . kf]yL hLjdf kf]yL 
k|hgg cª\u –c08fzo (ovary) x'G5 h;n] kf]yL n}ª\lus sf]if cG8f jf l8Da (egg or ovum) 
pTkfbg u5{ . o;/L hgfj/df k|hgg cª\udfkm{t n}}ª\lus sf]if jf Uofd]6 (gamete) pTkfbg 
x'g] k|lj|mofnfO{ Uofd]6f]h]g]l;; (Gametogenesis) elgG5 . efn] / kf]yLsf] ;dfud kl5 z'j|mf0f' 
/ l8Dasf] ldng eO{ hfOuf]6 (zygote) aG5, h;nfO{ uef{wfg (fertilization) elgG5 . hfOuf]6 
ljsl;t eP/ gofF hLj aG5 .

lj|mofsnfk * M hgfj/df x'g] d}y'lgs  
k|hgg (Sexual reproduction in 
animals):  - Audio-visual class
hgfj/df x'g] uef{wfg lj|mof 
(Fertilization process in 
animals) - 2

lj|mofsnfk & df ul/Psf] 5nkmnsf 
cfwf/df hgfj/df d}y'lgs k|hgg 
x'g uef{wfg (fertilization) x'g'k5{ 
h'g k|lj|mofsf nflu efn] / kf]yLsf] 
;dfudkl5 z'j|mf0f' / l8Dasf] ldng 
eO{ hfOuf]6 (zygote) aG5 egL 

hgfj/sf] l8Da / z'j|mls6 ljsf; 

Ufef{wfg / e|'0fsf] ljsf;

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *142

JofVof ul/lbg'xf];\ . ljBfyL{sf] ;d"xnfO{ efn] n}ª\lus sf]if z'j|mf0f' (sperm) / kf]yL n}ª\lus sf]if 
cG8f jf l8Da (egg or ovum) tyf hfOuf]6 (zygote) sf] agfj6 kf7\k':tssf] lrq %=@( / %=#) 
Wofgk"j{s cWoog ug{ nufpg'xf];\ . o;sf af/]df OG6/g]6df kfOPsf] lrq jf Plgd];g b]vfpFb} 
;d"xdf 5nkmn ug{ / kfn}kfnf] eGg nufpg'xf];\ . uef{wfg lj|mofkl5 aGg] hfOuf]6af6  e|'0f 
(embryo) jf aRrf aGg] ;dofjlwnfO{ ue{wf/0fsf] cjlw (embryonic period or pregnance 
period) elgG5 ;fy} leqL / aflx/L uef{wfg (internal and external fertilization) lj|mofsf 
af/]df pbfx/0f tyf lel8of]dfkm{t yk :ki6 kfg'{xf];\ .

uef{wfg lj|mof kl5 aGg] hfOuf]6af6 e|'0f (embryo) jf aRrf aGg] ;dofjlwnfO{ ue{wf/0fsf] 
cjlw (embryonic period or pregnance period) elgG5 . r/fju{ (Aves) / :tgwf/L 
(mammalia) df kf]yLsf] z/L/leq l8|DaaflxgL gnL (fallopian tube) df z'j|mf0f' / l8Dasf] 
ldng x'G5 h;nfO{ leqL uef{wfg (internal fertilization) elgG5 . df5fju{ / Eofu'tf 
-peor/ jf PlDkmlaof ju{_df eg] kf]yLn] kfgLdf l8Da lgisf;g u/]kl5 efn]sf] z'j|mf0f'af6 
lg;]lrt x'G5 h;nfO{ aflx/L uef{wfg (external fertilization) elgG5 .

lj|mofsnfk ( M hgfj/df x'g] d}y'lgs k|hgg (Sexual reproduction in animals):  - Field 
work
Eofu'tfsf] l8Dasf] cWoog (Study of eggs of frog) - 3

kf7\ok':tssf] lj|mofsnfk 
%=( df lbOPsf Eofu'tfsf] 
l8Da cWoog ug]{ lj|mofsnfk 
u/fpg'xf];\ . o;sf nflu 
jif{fbsf] ;do kf/L 
ljBfyL{nfO{ glhs}sf] vf]nf, 
kf]v/L jf s'jfdf nuL 
Eofu'tfsf] l8Dasf] cjnf]sg 
u/fpg'xf];\ . s]xL l8Da 
hfnLsf] dbtn] Pp6f sfFr 
jf Knfl:6ssf] hf/df s]xL 
kfgL /fv]/ ;'/lIft;fy ;ª\sng u/L Nofpg nufpg'xf];\ . 
;ª\sng u/LPsf] l8DanfO{ k|of]uzfnfdf jfrUnf;df /fvL xft] 
n]G;sf] dbtn] cjnf]sg u/fpg'xf];\ . l8Da uef{wfg 
(fertilizatzed) eP gePsf] cjnf]sg ug{ ltgsf] :yfoL :nfO8 
tof/ u/L dfOj|mf]:sf]kaf6 t'ngftds cjnf]sg ug]{ cj;/ 

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 143

lbg'xf];\ .  x/]s ;d"xnfO{ cjnf]sgsf cfwf/df lrq sf]g{ nufpg'xf];\ . ;ª\sng ul/Psf l8DanfO{ 
df5f kfng u/]sf] kf]v/L jf PSjfl/oddf /fVg nufpg'xf];\ / lbglbg} cjnf]sg ug{ eGg'xf];\ . slt 
lbgkl5 l8Daaf6 r]kfuf8f (tadpole) lgl:sP / s;/L ljsl;t eP lrq;lxtsf] k|ltj]bg tof/ 
u/L k|:t't ug{ nufpg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . k|ultsf] dfkg ug{ lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 

5f]6f] pQ/ cfpg] k|Zg M

-c_ d}y'lgs k|hgg eg]sf] s] xf] < of] s:tf k|sf/sf ;hLjdf x'G5 <

-cf_ km"nnfO{ km"n km'Ng] la?jfsf] k|hgg cª\u dflgG5 lsg <

-O_ la?jf / hgfj/df d}y'lgs k|hggsf nflu ;dfj]z x'g] n}ª\lus sf]if s] s] x'g\ <

-O{_ :jk/fu;]rg / k/k/fu;]rglarsf] km/s pNn]v ug'{xf];\ .

-p_ la?jfdf x'g] uef{wfg lj|mofnfO{ bf]xf]/f] uef{wfg lsg elgG5 < km"ndf uef{wfgkl5 s] x'G5 <

-pm_ hgfj/df / la?jfdf x'g] d}y'lgs k|hgg k|lj|moflar s] s] leGgtf 5g\ <

-C_ hgfj/df leqL / aflx/L uef{wfg eGgfn] s] a'lemG5 < df5f / Eofu'tfdf s'g k|sf/sf] 
uef{wfg x'G5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
cfkm\gf] 3/j/k/sf] au}Frf jf v]taf/Lsf] e|d0f ug'{xf];\ / km"n km'Ng] la?jfdf x'g] ljleGg k|sf/sf] 
k/fu;]rg cjnf]sg u/L tnsf] tflnsfdf eg'{xf];\ / sIffdf k|:t't ug'{xf];\ .

la?jfsf] gfd k/fu;]rgsf k|sf/ k/us0f afxssf] gfd

-s_ tf]/L OG6f]df]lkmnL Df}/L

-v_ ===============

-u_ ===============

-3_ ===============
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afx|f}F lbg (Twelveth  day)

lap (Seed)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives) 
 • ljleGg lsl;dsf lapx¿sf efu klxrfg ug{ / ltgsf sfo{x¿ j0f{g ug{
 • lapsf] k|;f/0fsf] kl/ro lbg tyf k|;f/0fsf tl/sfx¿ j0f{g ug{

-v_ z}Ifl0fs ;fdu|L (Learning materials): 
ljleGg k|sf/sf lapx¿, cª\s'/0f ePsf] jf pld|Psf] lap, ljleGg k|sf/sf kmn -cfFk, d]jf jf 
:ofp_ tyf kmnleq lap, lap 5l/Psf] lrq tyf pbfx/0f, lap 5l/g] ljleGg tl/sfsf lrq tyf 
lel8of] ->Job[Zo ;fdu|L_, rSs', cfOUnf;

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
ljBfyL{nfO{ kf7\ok':tssf] lrq %=#! –k]h !#*_ cjnf]sg u/L kmnsf] gfd tyf ltgdf /xg] lapsf] 
dxŒj / k|sf/af/] tn lbOPh:t} k|Zg ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ .

 

-s_ xfd|f] vfgfdf k|of]u x'g] s'g} kfFr k|sf/sf lapsf] gfd eGg'xf];\ .
-v_ s:tf la?jfdf lap aG5 <  lap s;/L aG5 <
-u_ Pp6fdfq lap x'g] s]xL kmnsf] gfd lbg'xf];\ <
-3_ w]/} lapx'g] s'g} tLgcf]6f kmn s] s] x'g\ <
-ª_ lap g5/]klg Pp6f lglZrt :yfgdf w]/} y/Lsf la?jf pd|g'sf] sf/0f s] xf]nf <
-r_ lapaf6 pdf/]sf] cDafsf] la?jf / 8fF7 jf xfFufaf6 pdf/]sf] cDafsf] la?jfdf s] 

leGgtf 5 <
-5_ s] ;a}vfn] df};ddf lap pd|g ;S5g\ < lap pd|g s'g s'g tŒj cfjZos k5{g\ <
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Kfm"n km'Ng] la?jfdf k/fu;]rg / uef{wfg lj|mofkl5 km"naf6 kmn / kmnleq lap ljsl;t x'G5 .  
lap cª\s'/0f eP/ gofF la?jf aG5 h;sf nflu ljleGg tŒjx¿ cfjZos x'G5g\ . 

lj|mofsnfk @ M lapsf] agf]6 (Structure of seed) - lapsf efusf] cjnf]sg M

ljBfyL{sf] pko'St ;d"x agfpg'xf];\ . s]xL l;dL, af]8L, ds}, ux'F, 
s]/fp cflb lapx¿ Ps /ft kfgLdf lehfP/ Nofpg nufpg'xf];\ . 
cfcfkm"n] ;ª\sng u/]sf lapx¿ 6]a'n jf 8]S;df /fv]/ cfcfkm\gf] 
;d"xnfO{ cjnf]sg ug{ nufpg'xf];\ . kfgLdf 9fl8Psf] l;dL / 
ds}sf] lapnfO{ km'6fP/ o;leqsf efu cjnf]sg ug{ nufpg'xf];\ .  
lapsf] aflx/L / leqL agfj6af/] kf7\ok':tsdf lbOPsf] lrq %=#^ ;Fu t'ngf u/L o;sf d'Vo tLg 
efu -s_ cfj/0f (seed coat) v_ e'|0f (embryo) u_ OG8f]:kd{ (endosperm) klxrfg ug{ lrq 
sf]/L pko'St /ª eg{ nufpg'xf];\ . o;;DaGwL tn lbOPh:t} k|Zg ;f]w]/ 5nkmn ug'{xf];\ M

-c_ lapsf] ;a}eGbf aflx/L kqnfO{ s] elgG5 < 
o;df slt tx 5g\ < 

-cf_ lnrL tyf gl/jndf /x]sf] s8f cfj/0fn] s] 
u5{ < 

-O_ lapsf] leqlt/ 6';f jf kft h:tf] cfs[lt 
s] xf] < o;sf s] s] efu 5g\ <

-O{_ lapleq /x]sf] /]l8sn / Kn'd'nsf] sfd s] 
xf] <

-p_ pd|g nfu]sf] l;dLsf] lap a/fa/ b'O{ efudf afFl8G5 eg] of] s:tf] k|sf/sf] lap xf] < 
-pm_ lapsf] s'g efunfO{ OG8f]:kd{ elgG5 < o;sf] sfd s] xf] <

lapsf] ;a}eGbf aflx/L kq cfj/0f (seed coat) xf] h;df afSnf] aflx/L tx 6]:6f (testa) / 
leqL kftnf] tx 6]lUdg (tegmen) /x]sf] 5 . o;n] lapnfO{ nfdf] ;do;DDf l6sfO /fVg ;xof]u 
u5{ . bf];|f] / dxŒjk"0f{  efu e|'0f xf] h'g cf]Eo'ndf klxnf] uef{wfgaf6 aG5 . e|'0fdf sl6n]8g, 
Kn'd'n / /]l8sn u/L tLg tx /x]sf 5g\ . sl6n]8g PsbnLodf Pp6f / b'O{bnLodf b'O{cf]6f 
x'G5g\ h;df k|f]l6g / :6fr{sf ¿kdf kf]ifs tŒj /x]sf] x'G5 . lap cª\s'/0f x'Fbf Kn'd'naf6 sf08 
k|0ffnL / /]l8snaf6 h/f ljsl;t x'G5 . lapsf] w]/}h;f] efu OG8f]:kd{n] cf]u6]sf] x'G5 h;df 
k|;:t dfqfdf k|f]l6g, sfaf]{xfO8«]6, :6fr{ / kfgL /x]sf] x'G5 . 

lj|mofsnfk # M lapsf] k|;f/0f (Dispersal of seed)
ljBfyL{nfO{ kf7\ok':tssf] lrq %=#! –k]h !#*_ cjnf]sg u/L lapsf] k|;f/0f jf 5l/g] k|lj|mof;DaGwL 
tn lbOPh:t} k|Zg ;f]w]/ 5nkmn ug'{xf];\ .
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-s_ lrqdf s] b]vfOPsf] 5 < s] tkfO{Fn] o:tf] k|lj|mof b]Vg'ePsf] 5 <

-v_ la?jfsf lapx¿ s;/L Ps :yfgaf6 csf]{ :yfgdf k'U5g\ <
-u_ Pp6fdfq lap x'g] s]xL kmnsf] gfd lbg'xf];\ <
-3_ xfjfaf6 lapsf] k|;f/0f x'g] s'g} tLgcf]6f la?jfx¿ s] s] 5g\ < oL lapnfO{ lsg xfjfn] 

p8fpg ;S5 <
-ª_ s] hgfj/dfkm{t klg lapx¿ k|;f/0f x'g;S5g\ < s'g} b'O{cf]6f la?jfsf] gfd lbg'xf];\ <
-r_ kmn kfs]kl5 lapx¿ hldgdf emg]{ s]xL la?jfsf] gfd eGg'xf];\ < of] k|lj|mofnfO{ s] 

elgG5 <
-5_ s:tf la?jfdf lapx¿ kmnsf] af]j|mf km'6]/ jf la:kmf]6g eP/ hldgdf 5l/G5g\ <

pSt k|Zgf]Q/ 5nkmn kl5 xfjf, kfgL, hgfj/ tyf ;'s]sf] kmnsf] af]j|mf km'6]/ lap 5l/g] / 
Ps7fpFaf6 csf]{ 7fpFdf k|;f/0f x'g] k|lj|mof kf7\ok':tsdf lbOPsf lrq j|mdzM %=#@, %=##, %=#% 
sf cfwf/df 5nkmn ug'{xf];\ . ;Dej eP;Dd jf:tljs la?jfsf lap 5l/g] k|lj|mof cjnf]sg ug{ 
:ynut e|d0f klg cfof]hgf ug{ ;lsG5 .

Kfmn kfs]kl5 lapklg kfS5g\ . kfs]sf kl/kSj lapx¿ d'VotM kfFr tl/sf tyf afx]s -xfjf, 
kfgL, hgfj/, u'?Tjan tyf lj:kmf]6g_ n] Ps 7fpFaf6 csf]{ 7fpFdf hldgdf 5l/G5g\ . l;dn, 
3fF;, skf;, cfFs cflbsf lapdf kv]6f, e'jf / xfjfsf y}nL x'G5g\ / xn'sf x'gfn] xfjfn] p8fP/ 
k|;f/0f x'G5g\ eg] sdn, lnnL, gl/jn, k6]/ cflbsf lap xn'sf / kfgLdf t}/g] x'gfn] kfgLn] 
aufP/ 6f9f;Dd n}hfG5g\ . x/f]{, hfd'g, ltqL -ODnL_, sfkmn, P]F;]n', cDaf, g:kflt cflb kmnsf 
lap hgfj/n] vfG5g\ h'g lb;f jf la:6fdfkm{t k|;f/0f x'G5g\ . a9L lk08 / 3gTj ePsf cfFk, 
:ofp, gl/jn cflb u'?Tjansf] sf/0f hldgdf v:5g\ eg] tf]/L, /fdtf]l/of, l;dL, s]/fp, s6'; 
cflb lap ;'s]sf] kmnleq pTkGg rfkn] cfjfh ;lxt km'6]/ 5l/G5g\ .

-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
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cfjZos k[i7kf]if0f lbg'xf];\ . k|ultsf] dfkg ug{ lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ .

5f]6f] pQ/ cfpg] k|Zg M

-c_ l;dL / ds}sf] lapsf] agfj6df s] km/s kfOG5 <
-cf_ lapsf] d'Vo sfd s] xf] < xfdLnufot cGo hgfj/nfO lap lsg dxŒjk"0f{ 5 <
-O_ lapsf] k|;f/0f Ps 7fpFaf6 csf]{ 7fpFdf s;/L x'G5 < s:tf lapx¿ xfjfdfkm{t 

5l/G5g\ <
-O{_ cfFksf] lapaf6 gofF la?jf pd|]sf] b]Vg'ePsf] 5 < o;sf] lapsf] agfj6 s:tf] x'G5 <
-p_ sl6n]8g eg]sf] s] xf] < sl6n]8gsf cfwf/df lap slt k|sf/sf x'G5g\ <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
cfjZostfcg';f/ ljBfyL{sf] ;d"x 
agfO{ lgDgfg';f/sf] kl/of]hgf sfo{ 
lbg'xf];\ M

kf7\ok':tssf] lj|mofsnfk %=!! 
-k]h !$#_ h:t} cfcfkm\gf] 3/df 
l;dL, e6df;, ds} hf}nufotsf 
s]xL PsbnLo / b'O{ bnLo lapnfO{ 
kfgLdf lehfO{ ltgsf] agfj6 
tyf sl6n]8gsf] k|sf/ cjnf]sg 
u/L /]s8{ tflnsf agfO{ clen]v 
/fVg'xf];\ . o;/L tof/ ul/Psf] 
clen]vnfO{ sIffdf ;d"xut k|:t't ug'{xf];\ .

t]x|f}F / rf}wf}F lbg (Thirteenth and fourteenth days)

lapsf] cª\s'/0f (Germination of seed)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
 • lap cª\s'/0f k|lj|mof k|bz{g ug{
 • lap cª\s'/0fsf] dxŒj JofVof ug{

-v_ z}Ifl0fs ;fdu|L (Learning materials):
ljleGg k|sf/sf lap, cª\s'/0f ePsf] jf pld|Psf] lap, lrq tyf lel8of] ->Job[Zo ;fdu|L_
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk !M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content)
ljBfyL{nfO{ kf7\ok':tssf] lrq %=#& cjnf]sg lap cª\s'/0fsf cfwf/df lapsf k|sf/ tyf lap 
/fd|/L cª\s'/0f x'g cfjZos cj:yfsf af/]df tn lbOPh:t} k|Zg ;f]w]/ dl:tis dGyg u/fpFb} 
kf7sf] ;'?cft ug'{xf];\ .

-c_ lrqdf s] b]vfOPsf] 5 < lapaf6 gofF la?jf s;/L ljsf; x'G5 <
-cf_ lrqdf lapsf] s'g 

efuaf6 h/f / sf08 
k|0ffnL ljsf; ePsf] 5 <

-O_ lrqdf s'g s'g 
k|sf/sf lap cª\s'/0f 
ePsf] b]vfOPsf] 5 <

-O{_ s] ;a} lap cª\s'/0f x'g 
;S5g\ < lapsf] cª\s'/0f 
/fd|/L x'g s] s] cj:yf cfjZos k5{g\ <

lap cª\s'/0f (germination of seed) dfkm{t gofF la?jfsf] ljsf; x'G5 . lap /fd|/L cª\s'/0f 
x'g lap klg :j:y x'g'k5{ ;fy} xfjf, k|sfz, plrt tfkj|md, cfb|{tf cflbn] klg lapsf] 
cª\s'/0fdf d"Vo  e"ldsf /xG5 .

lj|mofsnfk @ M lapsf] cªs'/0f (Germination of seed) – practical activity
ljBfyL{sf] pko'St ;d"x agfpg'xf];\ . s]xL l;dL, s]/fp, ux"F jf 
hf} / ds} cflbsf lap Ps /ft kfgLdf lehfP/ sfnf] kf]lnAofu 
jf df6f]sf] udnfdf /f]kL pdfg{ nufpg'xf];\ . cf cfkm"n] kf]lnAofu 
tyf udnfdf pdf/]sf lap;lxtsf la?jfx¿ cfcfkm\gf] ;d"xdf 
hDdf ug{ Nofpg ufpg'xf];\ . s'g s'g la?jf /fd|f];Fu pld|Psf 
5g\ / s\g s\g /fd|/L pld|Psf 5}gg\ t'ngfTds 5nkmn ug{ 
nufpg'xf];\ . lap cª\s'/0fkZrft\ b]lvPsf ljleGg efu kf=  
k'= df lbOPsf] lrq %=#& sf cfwf/df klxrfg ug'{xf];\ . lapaf6 
cª\s'/0f ePsf la?jfsf] lrq sf]/L ljleGg efusf] gfdfs/0f 
ug'{xf];\ . of] sfo{sf] ;'? b]lv cª\s'/0f ;Ddsf r/0f ;d]6]/ 
k|of]ufTds k|ltj]bg tof/ ug{ / ;d"xut k|:t'tL lbg nufpg'xf];\ .  
o;cGtu{t lgDg K|fZgdf cfwfl/t 5nkmn ug'{xf];\ M
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-c_ lapsf] s'g effuaf6 h/f / sf08 k|0fnL ljsf; ePsf] 5 <
-cf_ s'g s'g lap Ps bnLo / s'g s'g b'O{ bnLo /x]5g\ < of] s'/f s;/L yfxf eof] <
-O_ lsg s'g} lap /fd|/L gpd|]sf xf]nfg\ < lap /fd|/L pd|g s] s] cj:yf rflxG5g\ <
-O{_ lapleq /x]sf] sl6n]8gsf] sfd s] xf] <
-p_ pd|g nfu]sf] l;dLsf] lap a/fa/ b'O{ efudf afFl8Psf] b]lvof] t/ ds}sf] lap pd|bf b'O{ 

efudf afFl8Psf] b]lvPg lsg xf]nf < 

pSt k|Zgf]Q/ 5nkmndfkm{t :ki6 gePsf ljifoj:t'af/] yk JofVof ul/lbg'xf];\ . kf7\ok':tssf] 
lj|mofsnfk %=!@ u/fpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

lapaf6 gofF la?jfsf] klxnf] h/f k|0ffnL (root system) / sf08 k|0ffnL (shoot system) 
ljsf; x'g] k|lj|mofnfO{ lapsf] cª\s'/0f (Germination of seed) elgG5 . lapnfO{ jiff}F;Dd 
/fVbf klg o;sf] cª\s'/0f Ifdtf (germination capacity) sfod /xg ;Sg] cj:yfnfO{ 
8f]df{G;L (dormancy) elgG5 .

lj|mofsnfk # M lapsf] cªs'/0fnfO{ c;/ kfg]{ tŒjx¿  (Factors affecting the 
germination of seed) – 1 (practical activity)
ljBfyL{sf] pko'St ;d"x agfpg'xf];\ . kf7\ok':tssf] lj|mofsnfk %=!# u/fO{ k|fKt glthfsf af/]df 
5nkmn u/fpg'xf];\ / lgisif{df k'Ug'xf];\ .
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lj|mofsnfksf] p2]Zo M lap cª\s'/0fdf plrt jftfj/0fsf]  
k|efj cWoog ug'{

cfjZos ;fdu|L M l;dLsf s]xL lap, las/ jf sfFrsf] 
lunf;, ^ OGr nfdf] sfFrsf] /8 -jf kftf_, wfuf], kfgL, /ª

ljlw M

-s_ Pp6f ^ OGr nfdf] sfFrsf] /8 lng] / o;sf] b'j} 5]p 
tyf lardf l;dLsf lapnfO{ wfuf]n] afFw]/ c8\ofpg]

-v_ lap afFlwPsf] /8nfO{ sfFrsf] las/df 9NsfP/ /fVg] 
/ lardf afFlwPsf] l;dLsf] lapnfO{ 5'g] u/L lrqdf 
b]vfPh:t} u/L las/df kfgL eg]{

-u_ lap;lxtsf] las/nfO{ xnrn gx'g] :yfgdf b'O{ tLg lbg k|of]uzfnfdf /fVg]

cjnf]sg M b'O{ tLg lbgkl5 pSt k|of]u cjnf]sg ubf{ s] b]lvof] tnsf] tflnsfdf eg{ 
nufpg'xf];\ .

lapsf] cj:yf kfgL aflx/ xfjfdf 
/x]sf] lap

xfjf / kfgLsf] 
lardf /x]sf] lap

k'/} kfgLleq 8'a]/ 
/x]sf lap

lap 9fl8Psf] cj:yf lap 9fl8Pg lap 9fl8Psf] 5 lap 9fl8Psf] 5

lap cª\s'/0fsf] 
cj:yf

cª\s'/0f ePg cª\s'/0f eof] cª\s'/0f ePg

36gfsf] cjnf]sg xfjf 5 t/ kfgL jf 
cf]l;nf]kg 5}g

xfjf / kfgL jf 
cf]l;nf]kg b'j} 5

xfjf 5}g t/ kfgL jf 
cf]l;nf]kg dfq 5

lgisif{ M lap cªs'/0fsf nflu xfjf, kfgL jf cf]l;nf]kg / plrt tfkj|mdsf] cfjZos k5{ .

lj|mofsnfk $ M lapsf] cªs'/0fnfO{ c;/ kfg]{ tŒjx¿ (Factors affecting the 
germination of seed) – 2
dflysf] lj|mofsnfk ^ sf cfwf/df k|fKt glthf tyf lgisif{sf af/]df lgDg k|Zgdf cfwfl/t 
5nkmn ug'{xf];\ M

-c_ lapnfO{ ;'Vvf 7fpFdf Tolts} 5f]8\bf of] cª\s'/0f x'G5 ls x'Gg <
-cf_ lapx¿ /f]Kg'clw kfgLdf lsg lehfOPsf] xf]nf <
-O_ lap /fd|/L pd|g s] s] cj:yf rflxG5g\ < s] lap pd|g xfjf klg h?/L 5 < lsg < 
-O{_ s] lapnfO{ k'/} kfgLdf 8'afpFbf cª\s'/0f x'g ;S5 < o;sf] sf/0f s] xf]nf <
-p_ s] clt lr;f] / clt tftf] 7fpFdf lap pd|g ;Snf <
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-C_ lap pd|g rflxg pko'St tfkj|md sltxf] < /f]k]sf] lap lsg df6f]n] 5f]lkg'k5{ <
-P_ s] lap cª\s'/0fsf nflu s] s] cj:yf rflxG5 < k|sfzn] lap cª\s'/0fdf s:tf] e"ldsf 

v]N5 <

pSt k|Zgf]Q/ 5nkmndfkm{t :ki6 gePsf ljifj:t'af/] yk JofVof ul/lbg'xf];\ . lap cª\s'/0fnfO{ 
cfjZos kg]{ tŒjsf af/]df ;d"xdf 5nkmn ug{ nufO lgisif{ eGg nufpg'xf];\ / lgDgfg';f/sf] 
lgisif{ n]lvlbg'xf];\ .

lapnfO{ kfgLdf lehfpFbf o;n] kof{Kt kfgL ;f]:5 / 9fl8G5 h;sf] sf/0f lapleqsf] sf]ifdf 
pkkfrog eO{ lap cª\\s'/0f x'G5 . lapsf] cª\\s'/0fsf nflu Zjf;k|Zjf; dfkm{t zlStsf] 
cfjZostf k5{ h;sf nflu xfjfdf /x]sf] clS;hgsf] cfjZostf k5{ . lap cª\s'/0f x'g !^ 
b]lv @$ l8u|L ;]lN;o; tfkj|md cfjZos k5{ h;n] lapnfO{ ;';'Kt jf 8f]df{G;L cj:yfaf6 
d'St ug{ ;3fpF5 . To;}n] tfkj|md a9fpg lapnfO{ df6f]n] 5f]lkG5 . lapsf] /fd|f] cª\s'/0f 
eO{ h/f / sf08 ljsl;t x'g k|sfz cfjZos x'G5 h'g lagf k|sfz ;Dej x'Fb}g . o;/L lap 
cª\s'/0fsf nflu kfgL (water), xfjf (air), tfkj|md (temperature) tyf k|sfz (light) geO{ 
gx'g] tŒj x'g\ .

lj|mofsnfk % M lapsf] cª\s'/0fsf] dxŒj (Importance of seed germination) 
lap cª\s'/0fsf] dxŒjsf af/]df lgDg k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

-c_ lapnfO{ cª\s'/0f x'g s] s] cj:yf rflxG5 <
-cf_ lapx¿ /f]Kg' lsg cfjZos 5 < xfd|f] hLjgdf of] lsg dxŒjk"0f{ 5 <
-O_ jg hª\unsf] j[l4sf nflu lap cª\s'/0fsf] s] dxŒj 5 <
-O{_ 3fF;] d}bfgsf] ljsf; s;/L ePsf] xf]nf < o;sf] s] dxŒj 5 <
-p_ olb lapsf] cª\s'/0f gePdf s] k|efj k5{xf]nf <
-C_ lapsf] pTkfbg j[l4 ug{ s] ug'{knf <

pSt k|Zgf]Q/ 5nkmndfkm{t :ki6 gePsf ljifj:t'af/] yk JofVof ul/lbg'xf];\ . lap cª\s'/0fsf] 
dxŒj tyf o;sf nflu cfjZos kg]{ tŒjsf af/]df ;d"xdf 5nkmn ug{'xf];\ / lgDgfg';f/sf] 
lgisif{ n]lvlbg'xf];\ .

lap cª\s'/0fkl5 gofF la?jf aG5 h;n] jg:kltsf] j+z lg/Gt/ u/fpF5 . o;n] cGg tyf 
kmnkm"nsf] pTkfbg a9\g] x'Fbf ls;fgnfO{ kmfObf k'U5 . cª\s'/0f ePsf] lapdf w]/} dfqfdf kf]ifs 
tŒj kfOG5 . o;n] jghª\un / 3fF;] d}bfg j[l4 ug]{ x'Fbf h}ljs ljljwtfsf] ;+/If0fdf ;d]t 
dbt k'U5 . lapsf] pTkfbg j[l4 ug{sf nflu jghª\un tyf df6f]sf] ;+/If0fsf ;fy} la?jfnfO{ 
ljleGg k|sf/sf /f]u tyf ls/fsf] k|sf]ka6 arfpgk5{ .
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-3_ d"Nofª\sg (Evaluation)
ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08cg';f/ ljBfyL{n] 
u/]sf sfo{sf] d"Nofª\sg u/L k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . k|ultsf] dfkg ug{ lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug'{xf];\ . 
kf7sf] cGTodf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ . ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ .

5f]6f] pQ/ cfpg] k|Zg M

-c_ lapnfO{ cª\s'/0f x'g cfjZos cj:yf s] s] 5g\ < 
-cf_ lapsf] d'Vo sfd s] xf] < xfdL nufot cGo hgfj/nfO{ lap lsg dxŒjk"0f{ 5 < 
-O_ lapaf6 la?jfsf] ljsf; s;/L x'G5 < 
-O{_ 3fF;] d}bfg / hª\unsf] ljsf;df lap cª\s'/0fsf] s] dxŒj 5 < 
-p_ olb lapsf] cª\s'/0f gePdf ;hLj tyf jftfj/0fdf s] k|efj k5{xf]nf <  
-C_ lapsf] 8f]df{G;L cj:yf eg]sf] s] xf] < of] cj:yfaf6 d'St eO{ lap cª\s'/0f x'g s:tf] 

jftfj/0f h?/L x'G5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work)
ljBfyL{nfO{ ;d"x sfo{sf nflu cfjZostfg';f/ ;d"x tof/ u/L lgDg sfo{ ug{ nufpg'xf];\ M

s]xL PsbnLo / b'O{ bnLo lapnfO{ kfgLdf Pslbg hlt lehfP/ udnf jf kf]lnAofudf pdfg'{xf];\ . 
s'g lap pd|g slt lbg nfu]sf] 5 ;f] cjnf]sg u/L /]s8{ tflnsf agfO{ cen]v /fVg'xf];\ . lap 
cª\s'/0fsf] b'O{ xKtf ;Ddsf] k|ult clen]vsf cfwf/df k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ .

kGw|f}F lbg, PsfOsf] clGtd lbg (Fifteenth day; the last day of the unit)

k|ltlaDag l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit 
assessment)
 • ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltljDag ug{ 

nufpg ;lsG5 .
 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 

yk ;xof]u ug{ k|ltefjfg ljBfyL{nfO{ k|f]T;flxt ug]{ tyf ;xof]ufTds / ;xsfo{ k4ltcg';f/ 
l;sfpg ;lsG5 . 

 • z./Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go'gtd l;sfO ;'lglZrt ug{ pko'St 
d"Nofªssf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug{ ;lsG5 . o;df lzIfs ju{n] cfkm\gf] 
bIftf / Ifdtfsf ;fy} pknAw ;|f]t ;fwgsf] k|;:t pkof]u u/L yk k[i7kf]if0f lbg ;Sg'x'g] 5 . 
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 • PsfOsf] cGtdf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ cfpg] k|Zg 
lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf] cfwf/df d"Nofª\sg ug{ 
;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L lg/Gt/ d"Nofªsg k|0ffnL 
(CAS) nfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg ;lsG5 . 

 • PsfOsf] cGtdf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofª\sg ug{ ;lsG5 .  
h:t} s]xL gd'gf k|Zg M

!= ;xL pQ/ lbg'xf];\ M
-s_ cd}y'lgs k|hgg eg]sf] s] xf] < la?jfdf x'g] cd}y'lgs k|hgg lsg dxŒjk"0f{ /x]sf] 5 <

-v_ s[lqd e]lh6]l6e k|f]kfu];g eg]sf] s] xf] < o;sf s'g} rf/ pbfx/0f lbg'xf];\ .

-u_ uf]6L eg]sf] s] xf] < of] s;/L agfOG5 < o;af6 ljsl;t ul/Psf] la?jfsf] s] dxŒj 5 <

-3_ la?jfsf] ;fgf] c+z jf tGt'nfO{ k|of]uzfnfsf] lgolGqt jftfj/0fdf la?jf pdfg]{ ljlw s] xf] <  
of] ljlwsf kmfObf s] s] 5g\ <

-ª_ d}y'lgs k|hgg eg]sf] s] xf] < la?jf / hgfj/df x'g] d}y'lgs k|hgg lsg dxŒjk"0f{ 5 <

-r_ leqL / aflx/L uef{wfgdf s] km/s 5 < s'g s'g hgfj/df aflx/L uef{wfg x'G5 <

-5_ la?jfdf d}y'lgs k|hgg x'g cfjZos b'O{ r/0f s] s] 5g\ <

-h_ lapsf] s] dxŒj 5 < lap cª\s'/0fdf k|efj kfg]{ tŒjx¿ s] s] 5g\ <

@= pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf];\ M
-s_ la?jfdf df}/Laf6 x'g] k/fu;]rgnfO{ s] elgG5 <

-c_ OG6f]df]lkmnL -cf_ xfO8«f -O_ Plgdf]lkmnL -O{_ cf]lg{yf]lkmnL

-v_ tn lbOPsf dWo] s'g ;hLjdf leqL uef{wfg x'G5 < 

-c_ v/fof]  -cf_ df5f -O_ Eofu'tf -O{_ ;d'b|L 3f]8f

-u_ tnsf dWo] la?jfsf] s'g efudf efn] lnª\uLo sf]if ag]sf] x'G5 <

-c_ :6fd]g  -cf_ lkl:6n -O_ k/fu s0f -O{_ k/fu gnL

-3_ lap cª\s'/0f x'Fbf sf08 k|0ffnLsf] ¿kdf ljsf; x'g] lapsf] efu tnsf dWo] s'g xf] <

-c_ /]l8sn -cf_ Kn'd'n -O_ OG8f]:kd{ -O{_ e|'0f
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!= PsfO kl/ro
o; PsfOsf] d'Vo p2]Zo an, rfn, pQf]ns / rfksf] kl/ro, cfjZostf tyf xfd|f] b}lgs 
hLjgdf ltgLx¿sf] pkof]lutf;DaGwL 1fg, l;k / clej[lQsf] ljsf; ug{' /x]sf] 5 . lglb{i6 p2]Zo 
xfl;n u/fpg Rffn / l:y/ cj:yfsf] kl/ro, j]u / ultsf] kl/ro, ;fk]lIfs / cf};t ultsf] 
kl/ro, k|j]u / ultx|f;, pQf]ns, pQf]nssf] sfo{ l;4fGt / b}lgs hLjgdf pQf]nssf] k|of]u, t/n 
kbfy{sf] rfk, vfFlbPsf] xfjfsf] rfk tyf jfo'd08nLo rfk h:tf ljifoj:t' ;dfj]; ul/Psf] 5 .

l;sfO pknlAw / ljifoj:t'sf] k|s[ltcg';f/ l;sfO ;xhLs/0f sfo{ ubf{ ;d:of ;dfwfg, 
l;h{gfTds ;f]rfO, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf; ug{sf nflu 
k|of]ufTds ljlw, :ynut cWoog ljlw, ;f]wvf]h tyf cGj]if0f ljlw, k|bz{g ljlw, kl/of]hgf sfo{, 
cjnf]sg ljlw, ;xof]ufTds tyf ;xsfof{Tds ljlw, 36gf cWoog ljlw, clego ljlw h:tf ljlw 
dfkm{t cfjZos ;xhLs/0f ul/g] 5 . o;sf ;fy} ljleGg ljifoj:t'sf] ;xhLs/0f ubf{ cjnf]sg, 
juL{s/0f, cg'dfg ug]{, lgisif{ lgsfNg], dl:tisdGyg ug{], 6L rf6{, b'|t n]vg h:tf tl/sf tyf 
/0fgLltsf] ;d]t k|of]u ug'{kg]{ 5 . o;sf ;fy} o; PsfOsf] ljifoj:t';Fu ;DalGwt 36gfsf] 
cjnf]sg u/fpg], To;;DaGwL k|Zg ;f]Wg], To;sf] glthf cyjf k|efj af/] k"jf{g'dfg ug{ k|f]T;fxg 
ug{], kl/slNkt wf/0ff k/LIf0f ug{ pT;flxt ug]{, cfkm}F lgisif{df k'Ug] cj;/ lbg] / lgisif{sf] k|of]u 
h:tf kIfdf Wofg k'¥ofpg'kb{5 .

@= l;sfO pknlAw
s_ ;fk]lIfs / cf};t ultsf] kl/ro lbg / cf};t ultsf] ;/n ul0ftLo ;d:ofxn ug{

v_ k|j]usf] kl/efifflbg / o;;DaGwL ;/n ul0ftLo ;d:of ;dfwfg ug{

u_ pQf]nssf] kl/ro lbg / k|sf/ j0f{g ug{

3_ pQf]nssf] sfo{ l;4fGt atfpg tyf k|of]uåf/f k|dfl0ft ug{

ª_ oflGqs kmfObf / ult cg'kftsf] kl/efiff lbO{ pQf]nssf] oflGqs kmfObf / ult cg'kft;DaGwL 
ul0ftLo ;d:of ;dfwfg ug{

r_ rfksf] kl/ro lbg / rfk;DaGwL ul0ftLo ;d:of ;dfwfg ug{

cg'dflgt sfo{306f M !%

an / rfn
(Force and Motion)^

PsfO
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5_ kbfy{sf] tf}n / cfwf/sf] If]qkmn ;Fu pSt kbfy{n] lbg] rfksf] ;DaGw atfpg tyf o;sf] 
b}lgs hLjgdf pkof]lutf atfpg

h_ t/n kbfy{n] k}bf ug]{ rfk k|bz{g ug{ tyf t/n kbfy{sf] rfk ulx/fO / 3gTjcg';f/ a9\5 
eGg] tYo k|bz{g ug{

em_ b}lgshLjgdf t/n kbfy{n] lbg] rfksf] pbfx/0f;lxt dxŒjatfpg

~f_ vfFlbPsf] xfjfn] k}bf ug]{ rfk k|bz{g ug{ / b}lgs hLjgdf xfjfsf] rfksf] pkof]u atfpg

6_ aGb j:t'leq ePsf] xfjfsf] rfk dfkg ug]{ ljlw atfpg

7_ jfo'd08nLo rfksf] kl/ro lbg / o;sf] dxŒj tyf ;/n pkof]u atfpg

#= ljifoj:t' / ;do ljefhg (Contents and Time allocation)
j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_

!= Rffn

Rffn / l:y/ cj:yfsf] kl/ro
j]u / ultsf] kl/ro

!

;fk]lIfs / cf};t ultsf] kl/ro
;fdfGo ul0ftLo ;d:of

!

k|j]u / ultx|f;sf] kl/ro
;fdfGo ul0ftLo ;d:of

!

@= pQf]ns

pQf]nssf] Kfl/efiff / k|sf/ @

pQf]nssf sfo{ l;4fGt / b}lgshLjgdf pQf]nssf] 
k|of]u

!

pQf]nssf] oflGqs kmfObf, ult cg'kft / 
sfo{Ifdtfsf] kl/efiff tyf ;fdfGo ul0ftLo 
;d:ofx¿

@

#= Rffk

rfksf] kl/ro, PsfO / ;"q
rfk;DaGwL ;/n ul0ftLo lx;fa
b}lgs hLjgdf rfksf] dxŒj

@

t/n kbfy{sf] rfk / o;;DaGwL ;/n ul0ftLo 
lx;fa

!

vfFlbPsf] xfjfsf] rfk -kl/ro, dfkg / dxŒj_ !

jfo'd08nLo rfk -kl/ro, dxŒj / pkof]uLtf_ @

$= k|ltljlDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !
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s]xL unt wf/0fx¿

1. A machine makes less work for people.
 Reality: A machine doesnot decrease the amount of work. Instead, a machine 

makes work easier by changing the size or directon of the force.
2. A machine must have a motor.
 Reality: A machine is a device that transmits and modifies force. Such simple 

machines include the lever, inclined plan, wheel, pulley, wedge and screw.
3. If the velocity is constant, acceleration is also constant. Another misconception 

is that if speed of the object is constant then acceleration is zero. As mentioned 
before, speed only shows us the magnitude of the velocity. We can not ignore 
its direction. Thus, acceleration can be zero or non zero. There is only one 
condition where acceleration zero, that is, when velocity is constant. On the 
contrary, if the object performs circular motion with a constant speed accelation 
is not zerobecausein this situation the direction of the velocity is changing.

4. Some think that if the object moves with a high speed then its acceleration is 
also high and if the object moves with a low velocity then the acceleration is 
also low. 

5. A machine with more power can always do more work. 
6. Many people believe that when they drink a liquid they are sucking the liquid up, 

however the liquid is really being pushed up by atmospheric presssure.

klxnf] lbg

ljifoj:t' M Rffn / l:y/ cj:yfsf] kl/ro, j]u / ultsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • Rffn / l:y/ cj:yfsf] klxrfg ug{ / kl/ro lbg
 • j]u / ultsf] kl/ro lbg

-v_ l;sfO ;fdu|L
If]q e|d0fsf nflu plrt 7fFp, OGr6]k, :6k jfr cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M rfn / l:y/ cj:yf

 • v'Nnf cfsfz / rf}/ jf uf8Lx¿ u'l8/x]sf ;8s jf ufO{j:t'x¿ rl//x]sf] 7fFp cjnf]sg ug{ 
;lsg] 7fFpdf ljBfyL{ lnP/ hfg'xf];\ .
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 • o:tf 7fFpdf ePsf ljleGg k|sf/sf j:t'x¿ -df]6/;fO{sn, a;, 9'ª\uf, ?v, 3/, pl8/x]sf] r/f, 
?vsf] xfFufdf al;/x]sf] r/f, 3fF; rl//x]sf ufO{j:t' cflb_ n] j/k/ ePsf cGo j:t'x¿sf] 
t'ngfdf cfkm\gf] :yfg kl/jt{g u/] gu/]sf] cjnf]sg ug{ nufpg'xf];\ .

 • cjnf]sgkZrft\ s'g s'g j:t'x¿ rfn cj:yfdf / s'g s'g j:t' l:y/ cj:yfdf 5g\ egL 
sfkLdf l6Kg nufpg'xf];\ .

 • cGTodf ljBfyL{n] sfkLdf l6k]sf s'/fx¿ gd'gf k|:t'tLs/0f u/fP/ rfn / l:y/ cj:yfdf ePsf 
j:t'x¿sf] pbfx/0f;lxt kl/ro atfO{ lbg'xf];\ / lgDg lgisif{df k'Ug ;3fpg'xf];\ M

lgisif{ M

j/k/ ePsf cGo j:t'x¿ jf :yfg jf jftfj/0fsf] ;fk]Ifdf cfkm\gf] :yfg kl/jt{g ug]{ j:t'nfO{ 
rfn cj:yfdf ePsf] j:t' elgG5 . h:t}, pl8/x]sf] r/f, u'l8/x]sf] a;, lxFl8/x]sf] sldnf cflb .  
t/ j/k/ ePsf cGo j:t'x¿ jf :yfg jf jftfj/0fsf] ;fk]Ifdf cfkm\gf] :yfg kl/jt{g gug]{ 
j:t'nfO{ l:y/ cj:yfdf ePsf] j:t' elgG5 . h:t}, ?v, 3/, 9'ª\uf, ?vsf] xfFufdf al;/x]sf] 
r/f cfbL .

lzIfssf nflu yk hfgsf/L M

j:t'sf] rfncj:yf / l:y/ cj:yf ;fk]lIfs s'/f dfq x'g\ .

lj|mofsnfk @ M lrq cjnf]sg tyf 5nkmn

 • ;'?df sIffsf ;a} ljBfyL{nfO{ rf/ rf/ hgfsf] ;d"xdf af8\g'xf];\ .
 • ljBfyL{nfO{ kf7\ok':tssf] k]h g=150 dfePsf] lrq 6.1 cjnf]sg ug{ nufpg'xf];\ .
 • cjnf]sgkZrft\ s'g s'g 

j:t'x¿ rfn cj:yfdf / s'gs'g 
j:t'x¿ l:y/ cj:yfdf 5g\ egL 
cfcfkm\gf] ;d"xdf 5nkmn u/L 
sfkLdf l6Kg nufpg'xf];\ .

 • rfn cj:yfdf ePsf] j:t'nfO{ 
l:y/ cj:yfdf / l:y/ cj:yfdf 
ePsf] j:t'nfO{ rfn cj:yfdf 
Nofpg s] ug'{knf{ egL 5nkmn 
u/L sfkLdf l6Kg nufpg'xf];\ .

 • k|To]s ;d"xaf6 Ps Pshgf ljBfyL{nfO{ sfkLdf l6k]sf s'/f k|:t't ug{ nufpg'xf];\ .
 • cGTodf ljBfyL{n] k|:t't u/]sf s'/fx¿ ;d]6]/ cfjZos k[i7kf]if0f;lxt rfn cj:yfdf ePsf] 

j:t'nfO{ l:y/ cj:yfdf / l:y/ cj:yfdf ePsf] j:t'nfO{ rfn cj:yfdf Nofpg afXoansf] 
k|of]u ug'{k5{ egL atfOlbg'xf];\ / lgDg lgisif{df k'Ug ;xhLs/0f ug{'xf];\ .
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lgisif{ M

Rffn cj:yfdf ePsf] j:t'nfO{ l:y/ cj:yfdf / l:y/ cj:yfdf ePsf] j:t'nfO{ rfn cj:yfdf 
Nofpg afXo ansf] k|of]u ug'{k5{ . afXo ansf] k|of]u lagf rfncj:yfdf ePsf] j:t'nfO{ l:y/ 
cj:yfdf / l:y/ cj:yfdf ePsf] j:t'nfO{ rfn cj:yfdf Nofpg ;lsFb}g .

lzIfssf nflu yk hfgsf/L M

cª\u|]hL j}1flgs ;/ cfOHofs Go'6g (1643-1727) n] ;'?df an / rfnsf] af/]df JofVof u/]sf 
lyP . pxfFn] an / rfnsf] af/]df ljZjk|l;4 lgod k|ltkfbg u/]sf lyP .

lj|mofsnfk #M j]u / ult

 • ;a} ljBfyL{nfO{ v'nf rf}/df n}hfg'xf];\ .
 • lrqdf h:t} v'nf rf}/df laGb' A b]lv laGb' B 

;Dd hfg] 
 • b'O{cf]6f ;fª\s]lts af6fx¿ agfpg nufpg'xf];\ .
 • l;wf af6f] / 3'dfp/f] af6f] b'j}sf] nDafO OGr6]ksf] ;xfotfn] gfk]/ lgDg tflnsfdf l6Kg 

nufpg'xf];\ .

qm=;= ljBfyL{sf] gfd l;wf af6fsf] nDafO -m_ kf/ ug{ nfu]sf] ;do -t_ j]u -m/s_
!=

@=

#=

$=

qm=;= ljBfyL{sf] gfd 3'dfp/f] af6fsf] nDafO -m_ kf/ ug{ nfu]sf] ;do -t_ ult -m/s_
!=

@=

#=

$=

 • b'O{hgf ljBfyL{nfO{ laGb' A df pEofpg'xf];\ / Pshgf ljBfyL{nfO{ :6k jfr lbP/ laGb' B sf] 
glhs} pEofpg'xf];\ .

 • laGb' A df ePsf b'O{hgf ljBfyL{dWo] Pp6fnfO{ l;wf af6f] / csf]{nfO{ 3'dfp/f] af6f] k|of]u u/L 
laGb' B ;Dd cfOk'Ug nfUg] ;do gf]6 ug{ nufpg'xf];\ .

 • j]u / ultsf] lgDg ;"q k|of]u u/L lx;fa ug{ nufpg'xf];\ .
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j]u Ö   3'dfp/f] af6f]sf] nDafO -kf/ u/]sf] b'/L_
   kf/ ug{ nfu]sf] ;do

ult Ö   l;wf af6f]sf] nDafO -lglZrt lbzfdf kf/ u/]sf] b'/L_
   kf/ ug{ nfu]sf] ;do

 • j]u / ult;Fu;DalGwt\ lel8of] lSnK; b]vfpg'xf];\ / o;sf] cfwf/df j]u / ultsf] lardf km/s 
5'6\ofpg nufpg'xf];\ .

 • j]u / ultsf] kl/rosf nflu lgDg lgisif{df k'Ug ljBfyL{nfO{ cfjZos ;xhLs/0f ug'{xf];\ .

lgisif{ M

s'g} j:t'n] PsfO{ ;dodf kf/ u/]sf] b'/LnfO{ j]u elgG5 / s'g} j:t'n] lglZrt lbzfdf PsfO 
;dodf kf/ u/]sf] b'/LnfO{ ult elgG5 .

lzIfssf nflu yk hfgsf/LM

 • s'g} j:t'n] lglZrt lbzfdf kf/ u/]sf] b'/LnfO{ :yfgfGt/0f elgG5 .
 • ultsf] dfg / lglZrt lbzf b'j} x'g] ePsfn] of] e]S6/ kl/df0f xf] t/ j]usf] dfg dfq x'g] 

ePsfn] of] :s]n/ kl/df0f xf] .
 • j]u / ult b'j}sf] P;\=cfO{= PsfO m/sg} x'G5 .
 • O6flnog j}1flgs Uoflnlnof] UoflnnL (1564-1642) n] ;'?df j]u, ult / k|j]usf] af/]df 

JofVof u/]sf lyP .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lqmofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M 

 j:t'sf] l:y/ cj:yf eg]sf] s] xf] <

 j:t'sf] rfn cj:yf eg]sf] s] xf] <

 j]u / ultdf s] km/s 5 <

-ª_ kl/of]hgf sfo{
ljBfyL{nfO{ kl/of]hgf sfo{  :j¿k lgDg k|Zg tyf kl/of]hgf sfo{x¿ lbg ;lsG5 M

 • cfkm\gf] 3/ jl/kl/ l:y/ cj:yfdf ePsf / rfn cj:yfdf ePsf 10,10 cf]6f j:t'sf] ;"rL 
tof/ ug'{xf];\ .
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 • cfkm\gf] 3/sf] cfugdf Ps 5]paf6 csf]{ 5]pdf hfg'xf];\ / cfkm\gf] j]u lx;fa ug'{xf];\ .
 • cfkm\gf] ljBfnodf ePsf] rp/ jf v]nd}bfgsf] Ps 5]paf6 l;wf af6f]df lx8]/ csf]{ 5]p;Dd 

k'Ubf pTkGg x'g] ult lx;fa ug{ nufpg'xf];\ .

lbg M bf];|f]

ljifoj:t' M ;fk]lIfs / cf};t ultsf] kl/ro / ;DalGwt ;fdfGo ul0ftLo ;d:ofx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • ;fk]lIfs / cf};t ultsf] kl/ro lbg
 • cf};t ultsf] ;/n ul0ftLo ;d:of xn ug{

-v_ l;sfO ;fdu|L
rf6{k]k/, OGr6]k, :6kjfr cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dlitis dGyg tyf 5nkmn

 • a;df ofqf ubf{ xfdL r9]sf] a;n] csf]{ a;nfO{ pl5g]/ cufl8 hfFbf la:tf/} u'8]sf] h:tf] nfU5 
t/ ljk/Lt lbzfaf6 cfPsf] a; l56f] cufl8 a9]sf] h:tf] nfU5, lsg < eg]/ k|Zg ;f]Wg'xf];\ / 
pgLx¿sf] hjfkm af]8{df l6kf]6 ug'{xf];\ .

 • o:t} k|sf/sf ljleGg pbfx/0f lbO{ ;fk]lIfs ult;DaGwL kl/ro lbg'xf];\ .
 • ljBfyL{nfO{ pgLx¿n] ;fk]lIfs ult;DaGwL ef]u]sf cg'ejx¿ atfpg nufpg'xf];\ .
 • kf7\ok':tssf] k]h g= 153 df ePsf] lgDg lrq cjnf]sg u/L pSt lrqsf] JofVof lgDgfg';f/ 

ul/lbg'xf];\ M

 

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 161

 

 • PsfO ;dodf b'O{cf]6f j:t'larsf] b'/Ldf ePsf] kl/jt{gnfO{ ;fk]lIfs ult elgG5 eg]/ 
a'emfOlbg'xf];\ . 

 • lbOPsf] lrqcg';f/ b'j} j:t'x¿ Pp6} lbzfdf uO/x]sf 5g\ eg] ;fk]lIfs ult kQf nufpg] ;"q 
n]lvPsf] rf6{k]k/ b]vfOlbg'xf];\ .

;fk]lIfs ult Ö klxnf] j:t'sf] ult – bf];|f] j:t'sf] ult

VR= VA- VB

 • lbOPsf] lrqcg';f/ b'j} j:t'x¿ ljk/Lt lbzfdf uO/x]sf 5g\ eg] ;fk]lIfs ult kQf nufpg] 
;"q n]lvPsf] rf6{k]k/ b]vfOlbg'xf];\ .

;fk]lIfs ult Ö klxnf] j:t'sf] ult + bf];|f] j:t'sf] ult

VR = VB+VA

 • ljBfyL{nfO{ lgDg lgisif{df 
k'¥ofpg'xf];\ M

lgisif{

;Gbe{ laGb';Fu t'ngf u/L JoSt ul/Psf] j:t'sf] ultnfO{ ;fk]lIfs ult elgG5 . 

lzIfssf nflu yk hfgsf/L

s'g} klgj:t'sf] cj:yf t'ngf ug{sf nflu cfjZos kg]{ lglZrt :yfg jf laGb'nfO{ ;Gbe{ laGb' 
(Reference Point) elgG5 .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *162

lj|mofsnfk @ cf};t ult

 • cf};t ult;Fu ;DalGwt ljBfyL{sf] k"j{1fg yfxf kfpg gd'gf ljBfyL{ 5gf}6 u/L k|Zg ug'{xf];\ .
 • ljBfyL{af6 k|fKt pQ/x¿ ;d]6]/ cf};t ult ;Fu ;+alGwt ljleGg pbfx/0fx¿ k|:t't ug'{xf];\ / 

lgDgfg';f/sf] cf};t ultsf] kl/efiff n]lvPsf] rf6{k]k/ b]vfO{lbg'xf];\ .
 • æs'g} j:t'n] PsfO{ ;dodf lglZrt lbzflt/ kf/ u/]sf] hDdf b'/LnfO{ cf};t ult elgG5 .Æ
 • ul0ftLo ;d:ofx¿ ;dfwfg ug{ lgDgfg';f/sf] cf};t ultsf ;"qx¿ n]lvPsf] rf6{k]k/ 

b]vfOlbg'xf];\ .

cf};t ult Ö   lglZrt lbzfdf kf/ u/]sf] hDdf b'/L(s)
  kf/ ug{ nfu]sf] hDdf ;do (t)

cf};t ult Ö   ;'?sf] ult + clGtd ult
  nfu]sf] ;do 

lgisif{M

c;dfg rfndf ePsf] j:t'sf] ult kQf nufpg cf};t ult cfjZos k5{ . s'g} j:t'n] PsfO 
;dodf lglZrt lbzflt/ kf/ u/]sf] hDdf b'/LnfO{ cf};t ult elgG5 .

lj|mofsnfk # ;fdfGo ul0flto ;d:ofx¿

 • kf7\ok':tssf] k]h g= !%% sf] pbfx/0f 1 cWoog ug{ nufpg'xf];\ / ga'em]sf] s'/f a'emfOlbg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 163

 • kf7\ok':tssf] k]h g= !^! sf] k|Zg g= $ sf] -ª_ x]g{ nufpg'xf];\ lgDgcg';f/sf] pQ/ n]Vg] 
tl/sf l;sfOlbg'xf];\ .

pQ/M oxfF,

 Pp6f df]6/;fOsnsf] ult (VA) = 50km/hr
csf{] df]6/;fOsnsf] ult (VB) = 60km/hr

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *164

 ;"qcg';f/,

Pp6} lbzftkm{ u'l8/x]sf] a]nf ;fk]lIfs ult (VR) = VB  -  VA

or, VR  = 60 -50
        = 10 km/hr
ljk/Lt lbzftkm{ u'l8/x]sf] a]nf ;fk]lIfs ult (VAB ) = VB  +  VA

or, VR  = 60 + 50
                   = 110 km/hr

To;}n] Pp6} lbzftkm{ u'l8/x]sf] a]nf ;fk]lIfs ult 10 km/hr / ljk/Lt lbzftkm{ u'l8/x]sf] a]nf 
;fk]lIfs ult 110 km/hr x'G5 .

 • cf};t ult;Fu ;DalGwt ul0ftLo ;d:ofsf nflu kf7\ok':tssf] k]h g= !%^ sf] pbfx/0f 2 
cWoog ug{ nufpg'xf];\ / ga'em]sf] s'/f a'emfOlbg'xf];\ .

To;}n] pSt j:t'sf] cf};t ult 3 m/s x'G5 .

 • Pp6f sf/sf] ;'?sf] ult 2 m/s / clGtd ult 4 m/s 5 eg] pSt sf/sf] cf};t ult slt 
/x]5 <

pQ/M oxfF,

 sf/sf] ;'?sf] ult (u) = 2 m/s
sf/sf] clGtd ult (v) = 4 m/s

 ;"qcg';f/,
  cf};t ult  = 3 m/s

 To;}n] pSt sf/sf] cf};t ult 3 m/s /x]5 .

 • cGo ul0ftLo ;d:of ;dfwfg ug{ nufpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 165

lgisif{M

of] lj|mofsnfk kZrft\ ljBfyL{ ;fk]lIfs / cf};t ult;Fu ;DalGwt ;fdfGo ul0ftLo ;d:ofx¿ 
;dfwfg ug{ ;Ifd eP .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 ;fk]lIfs ult eg]sf] s] xf] <

 cf};t ult eg]sf] s] xf] <

 ;fk]lIfs ult / cf};t ultdf s] km/s 5 <

 lglZrt lbzfdf kf/ u/]sf] hDdf b'/LnfO{ s] elgG5 <

 c_ k|j]u cf_ cf};t ult   O_ ;fk]lIfs ult O{_ j]u
 s:tf] cj:yfdf cf};t ult lgsflnG5 <

 c_ ;dfg rfn ePsf] cj:yfdf cf_ c;dfg rfn ePsf] cj:yfdf
 O_ k|j]u z"Go ePsf] cj:yfdf  O{_ j:t' l:y/ ePsf] cj:yfdf

-ª_ kl/of]hgf sfo{
ljBfyL{nfO{ kl/of]hgf sfo{ :j¿k lgDg k|Zg tyf kl/of]hgf sfo{ lbg ;lsG5 .
 • cfkm\gf] 3/b]lv ljBfno;Ddsf] b'/L yfxfePsf] dfG5]nfO{ ;f]w]/ jf gS;fsf] ;xfotfn] kQf 

nufpg'xf];\ . ljBfno cfpg] a]nf 3/b]lv ljBfno cfOk'Ug nfUg] ;do / 3/ kmls{g] a]nf 
ljBfnob]lv 3/ cfOk'Ug nfUg] ;do 38Lsf] k|of]u u/]/ dfkg ug'{xf];\ . ;a} ;fyLx¿;Fu klg 
tYofª\s dfuL pSt tYofª\ssf cfwf/df tnsf] tflnsf eg'{xf];\ . 

cfkm\gf] 3/b]lv ljBfno;Ddsf] b'/L Ö =========ld6/

j|m=;= ljBfyL{sf] gfd

3/b]lv ljBfno cfOk'Ug 
nfUg] ;do (s)

Uflt(m/s) cf};t ult 
(m/s)

klxnf] lbg bf];|f] lbg klxnf] lbg bf];|f] lbg

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *166

t];|f] lbg

ljifoj:t' M k|j]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • k|j]usf] kl/efiff lbg / o;;DaGwL ;/n ul0ftLo ;d:of ;dfwfg ug{{

-v_ l;sfO ;fdu|L
rf6{k]k/, OGr6]k, :6kjfr cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dl:tisdGyg

 • df]6/;fOsn / uf8Ldf x'g] Accelerator gfdsf] pks/0fn] s] sfo{ ub{5, k|Zg u/L 5nkmn 
u/fpg'xf];\ .

 • dflyaf6 tnlt/ vl;/x]sf] j:t'sf] ult lg/Gt/ a9\b} hfg'sf] sf/0f af/] ljBfyL{sf] lardf 
5nkmn u/fpg'xf];\ / u'?Tjk|j]un] ubf{ o:tf] ePsf] eGg] lgisif{df k'Ug cfjZos ;xhLs/0f 
ug'{xf];\ .

lj|mofsnfk @ k|j]usf] kl/ro

 • slxn]sfxLF j:t'sf] ult a9\5 eg] slxn] 36\5 . o:tf] km/s km/s cj:yfdf k|j]usf] dfg s] 
xf]nf < 5nkmn u/fpg'xf];\ .

 • k|j]usf] dfg wgfTds / C0ffTds ePsf] u'l8/x]sf] ufl8sf] lel8of] k|:t't ug'{xf];\ .
 • lgDgfg';f/ k|j]usf] kl/efiff / ;"q n]lvPsf] rf6{k]k/ b]vfpg'xf];\ M  

PsfO ;dodf s'g} klg j:t'sf] ultdf ePsf] kl/jt{gnfO{ pSt j:t'sf] k|j]u elgG5 .

k|j]u Ö   clGtd ult - ;'?sf] ult 
   nfu]sf] ;do

or,   

 • ljleGg pbfx/0f k|:t't u/L ultx|f;sf] kl/ro atfOlbg'xf];\ .
 • ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 167

lgisif{ M

PsfO ;dodf s'g} klg j:t'sf] ultdf ePsf] kl/jt{gnfO{ pSt j:t'sf] k|j]u elgG5 eg] 
C0ffTds k|j]unfO{ ultx|f; elgG5 .

lj|mofsnfk # M ul0ftLo ;d:of ;dfwfg

 • k|j]usf] ;"q  k|of]u u/L ljleGg ul0ftLo ;d:ofx¿ xn ug{ l;sfpg'xf];\ .

 • kf7\ok':tssf] k]h g= 158 / 159 df ePsf pbfx/0fx¿ cWoog ug{ nufpg'xf];\ / ga'em]sf] 
7fFpdf a'emfOlbg'xf];\ .

    
पाठ्य

क्रम
 विक

ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *168

 • kf7\ok':tssf] k]h g= 161 dfePsf ul0ftLo ;d:ofsf] lgDgfg';f/ ;dfwfg ug{ nufpg'xf];\ . 

pQ/M  oxfF,

 uf8Lsf] ;'?sf] ult (u) = 0 m/s
 ;do(t) = 6 s
 k|j]u(a) = 5 m/s2

 uf8Lsf] clGtd ult (v) = ?
;"qcg';f/,

 v = u + at
    = 0 + 5 x 6
    = 0 + 30
    = 30 m/s

cf};t ult  = 15 m/s

To;}n], pSt uf8Lsf] clGtd ult 30 m/s / cf};t ult 15 m/s x'G5 .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 169

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfktyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 k|j]u eg]sf] s] xf] <

 C0ffTds k|j]usf] csf]{ gfd s] xf] <

 df]6/;fOsndf ePsf] PS;n/]6/n] s] sfo{ ub{5 <

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{ lbg ;lsG5 M

 • a;df ofqfubf{ 8«fOe/sf] glhs}sf] l;6df a:g'xf];\ . k|To]s @/@ ldg]6sf] km/sdf a;sf] ult 
sfkLdf l6Kg'xf];\ . 3/ k'u]kl5 @/@ ldg]6sf] km/sdf b]lvPsf] a;sf] k|j]u lx;fa ug'{xf];\ .

 • kf7\ok':tssf] cEof;df ePsf k|Zgsf] pQ/ n]Vf]/ lzIfsnfO{ b]vfpg'xf];\ .

lbg M rf}yf] / kfFrf}F

ljifoj:t' M pQf]nssf] Kfl/efiff / k|sf/x¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • pQf]nssf] kl/ro lbg / k|sf/ j0f{g ug{

-v_ l;sfO ;fdu|L
t/fh', s}FrL, ;/ftf, sfutL lgrf]g]{ pks/0f, ;fa]n, lrD6f, XofDa/, :s]n rDrf, sfkL, snd, 
kf7\ok':ts, OGr6]k, :6k jfrcflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M ;/n oGqx¿sf] cjnf]sg

 • pQf]ns (Lever) eg]sf] s] xf] < s] tkfO{F{FFx¿n] pQf]ns b]Vg'ePsf] 5 < pQf]ns s] sfdsf 
nflu k|of]u ul/G5 < h:tf ljleGg k|Zg ;f]w]/ ljBfyL{nfO{ ljifoj:t' k|lt cfslif{t u/fpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *170

 • lrqdf ePsf pks/0fx¿ kfn} kfnf] k|bz{g ub}{ ;Dk"0f{ ljBfyL{nfO{ cjnf]sg ug{ nufpg'xf];\ .
 • cjnf]sgkZrft\ oL pks/0fx¿sf] ;fdfGo agfj6 af/] 5nkmn u/fpg'xf];\ .
 • kof{Kt 5nkmnkZrft\ k|fKt k|ltlj|mofx¿ ;d]6]/ pQf]nssf] kl/ro lbg'xf];\ / kl/efiff n]lvPsf] 

rf6{ k]k/ k|bz{g ug'{xf];\ .
 • o:tf ;fwf/0f agfj6 ePsf pks/0fxsf] ;xfotfn] xfdLn] xfd|f] b}lgs hLjgsf sfo{x¿ ;lhnf] 

/ l56f] ;DkGg ug{ ;S5f}F, To;}n] o:tf pks/0f -pQf]ns_ nfO{ ;/n oGqklg elgG5 eg]/ :ki6 
kfl/lbg'xf];\ .

lrq= b}lgs hLjgdf k|of]u x'g] ljleGg k|sf/sf pQf]nsx¿

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 171

lgisif{ M

s'g} lglZrt 7fFpdf cf8 lnP/ :jtGqtfk"j{s rnfpg ;lsg] nfDrf] cfsf/sf] j:t'nfO{ pQf]ns 
elgG5 .

lzIfssf nflu yk hfgsf/L M

u|Ls j}1flgs cfls{ldl8hn] O;fk"j{ 240 df pQf]nssf] cfljisf/ ug'{ePsf] lyof] . pgLn] 
Tolta]nf g} eg]sf lyP ædnfO{ kmnj|mdsf nflu Pp6f laGb' b]p, d k[YjL kN6fOlbg] 5' .Æ

lj|mofsnfk @ M pQf]nssf efu

 • ljBfyL{nfO{ pQf]nssf] af/]df yk hfgsf/L lbglrqdf h:t} 
Pp6f 

 • s}FrL xftdf lng'xf];\ .
 • x/]s pQf]ns s'g} g s'g} lglZrt 7fFpdf c8\ofOPsf] x'G5, o:tf] 
 • pQf]ns c8\ofOPsf] laGb'nfO{ kmnj|md (Fulcrum) elgG5 eg]/ 
 • a'emfOlbg'xf];\ .
 • x/]s pQf]nsdf nf]8 / Okmf]6{ u/L b'O{cf]6f anx¿ x'G5g\ egL k|of]uåf/f atfOlbg'xf];\ .
 • kf7\ok':tssf] k]h g= 162 sf] lrqdf b]vfPh:t} n]f8n] kf/ u/]sf] b'/L jf kmnj|mdb]lv 

nf]8;Ddsf] b'/LnfO{ nf]8 b'/L / Okmf]6{n] kf/ u/]sf] b'/L jf kmnj|mdb]lv Okmf]6{;Ddsf] b'/LnfO{ 
Okmf]6{ b'/L elgG5 eg]/ b]vfO{lbg'xf];\ .

 • ljBfyL{nfO{ s]xL pQf]nsx¿ lbP/ pQm pQf]nssf nflu nf]8, Okmf]6{, kmnj|md, nf]8 b'/L / Okmf]6{ 
b'/Lsf] af/]df k|bz{g ug{ nufpg'xf];\ .

lgisif{ M

ljBfyL{nfO{ pQf]nssf ljleGg efusf] klxrfg ug{ ;Ifd agfpg of] lj|mofsnfkn] ;xof]u u5{ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *172

lj|mofsnfk # M pQf]nssf k|sf/x¿

 • kf7\ok':tssf] k]h g= 163 sf] lrqdf b]vfOPsf ;/n oGqx¿df s] s] ;dfgtfx¿ 5g\ egL 
k|Zg ;f]Wg] / /fd|f];Fu lrq cjnf]sg u/L ;dfgtfx¿ kQf nufpg nufpg'xf];\ .

 • dflysf] lrqdf ePsf ;/n oGqx¿df nf]8 / Okmf]6{sf] lardf kmnj|md /x]sf] s'/f :ki6 kfb}{ 
klxnf] bhf{ ->]0fL_ sf pQf]nssf] kl/ro atfOlbg'xf];\ .

 • dflysf] lrqdf ePsf ;/n oGqx¿df kmnj|md / Okmf]6{sf] lardf nf]8  /x]sf] s'/f :ki6 kfb}{ 
bf];|f] bhf{ ->]0fL_ sf pQf]nssf] kl/ro atfOlbg'xf];\ .

 • o;}u/L kf7\ok':tssf] k]h g= 164 sf] lrqdf b]vfOPsf ;/n oGqx¿df s] s] ;dfgtfx¿ 5g\ 
egL k|Zg ;f]Wg] / /fd|f];Fu lrq cjnf]sg u/L ;dfgtfx¿ kQf nufpg ;3fpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 173

 • dflysf] lrqdf ePsf ;/n oGqx¿df kmnj|md / nf]8sf] lardf Okmf]6{  /x]sf] s'/f :ki6 kfb}{ 
t];|f] bhf{ ->]0fL_ sf pQf]nssf] kl/ro atfOlbg'xf];\ .

lgisif{ M

nf]8 / Okmf]6{sf] lardf kmnj|md ePsf] pQf]nsnfO{ klxnf] bhf{ ->]0fL_ sf] pQf]ns elgG5 . 
o;}u/L kmnj|md / Okmf]6{sf] lardf nf]8 ePsf] pQf]nsnfO{ bf];|f] bhf{ ->]0fL_ sf] pQf]ns elgG5 
eg] kmnj|md / nf]8sf] lardfO kmf]6{ ePsf] pQf]nsnfO{ t];|f]] bhf{ ->]0fL_ sf] pQf]ns elgG5 .

Types os lever First end Middle part Last end
First class lever Effort/ Load Fulcrum (F) Load/ Effort
Second class lever Fulcrum/ Effort Load (L) Effort/ Fulcrum
Third class lever Fulcrum/ Load Effort (E) Load/ Fulcrum

lqmofsnfk $ pQf]nssf] k|of]u

 • s}FrL, lrD6f, ;fa]n, ef}lts t/fh', g]n s6/ h:tf ljleGg pQf]nsx¿ kfn}kfnf] k|To]s 
ljBfyL{nfO{ lbg'xf];\ .

 • cfkm\gf] k|ToIf lgu/fgLdf pSt pQf]nsx¿ kfn}kfnf] k|of]u u/]/ nf]8, kmnj|md / Okmf]6{sf] :yfg 
kQf nufpg eGg'xf];\ .

 • lbOPsf] tflnsf eg{ nufpg'xf];\ M

j|m=;= pQf]nssf] gfd pQf]nssf] >]0fL pQf]nssf] k|of]u

!

@

#

$

%

^

 • pSt k|of]ufTds sfo{sf] k|ltj]bg csf]{ sIffdf k|:t't ug{ nufpg'xf];\ .

lgisif{ M

lj|mofsnfksf] cGTodf ljBfyL{ b}lgs hLjgdf k|of]u x'g] ljleGg k|sf/sf pQf]nsx¿ klxrfg 
ug{ ;Ifd eP .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *174

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 ;/n oGq eg]sf] s] xf] <

 pQf]ns eg]sf] s] xf] <

 pQf]nsnfO{ lsg  ;/n oGq elgG5  <

 s}FrL s'g bhf{sf] pQf]ns xf], lsg<

-ª_ kl/of]hgf sfo{
ljBfyL{nfO{ kl/of]hgf sfo{ lbg ;lsG5 .

 • tkfO{F{FFsf] 3/df k|of]u x'g] pQf]nssf] cfwf/df lbOPsf] tflnsf eg'{xf];\ M

j|m=;= pQf]nssf] gfd pQf]nssf] >]0fL

!

@

#

 • pQf]nssf k|sf/x¿ pbfx/0f;lxt kl/eflift ug'{xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 175

5}6f}F lbg 

ljifoj:t' M pQf]nssf sfo{ l;4fGt / b}lgs hLjgdf pQf]nssf] k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • pQf]nssf] sfo{ l;4fGt atfpg tyf k|of]uåf/f k|dfl0ft ug{

-v_ l;sfO ;fdu|L
:6\ofG8, Ps ld6/ nfdf] afSnf] Knfl:6ssf] :s]n, :s]ndf Kjfn kfg]{ cf}hf/, xn'sf 8f]/L, ljleGg 
kl/df0fsf lk08x¿, sfkL, snd, kf7\ok':ts, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k|of]ufTds sfo{

 • kf7\ok':tssf] k]h g= 165 df lbOPsf] lgDg lj|mofsnfk ug{ nufpg'xf];\ / cfjZos ;xhLs/0f 
ug'{xf];\ .

 • cfjZos pks/0fx¿ ;ª\sng ug{ ;3fpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *176

 • pks/0fsf] kof{Kttfsf cfwf/df ljBfyL{nfO{ ljleGg ;d"xdf ljefhg ug'{xf];\ .
 • k|To]s ;d"xdf 5'6\6f 5'6\6} k|of]ofTds sfo{ ug{ nufpg'xf];\ .
 • lj|mofsnfkdf atfOPsf] ljlw k|of]u u/L lrqdf b]vfOPh:tf] pks/0f h8fg ug{ nufpg'xf];\ .

 • o; k|of]usf] glthftnsf] h:t} tflnsfagfO{ eg{ nufpg'xf];\ M

 • nf]8, Okmf]6{, nf]8 b'/L / Okmf]6{ b'/Lsf dfgx¿ kl/jt{g u/]/ ;s];Dd w]/} tYofª\s ;ª\sng 
ug'{xf];\ .

 • pQf]ns ;Gt'ngdf ePsf] a]nf Okmf]6{ × Okmf]6{ b'/L = nf]8 × nf]8 b'/L x'G5 . o;nfO{ g} 
pQf]nssf] sfo{ l;4fGt elgG5 eg]/ lgisif{ atfOlbg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 177

lgisif{ M

Okmf]6{ b'/L 5f]6f] ePdf a9L Okmf]6{ nfU5 . nf]8 b'/L 5f]6f] ePdf a9L nf]8 p7fpg sd Okmf]6{ eP 
klg x'G5 . ;a} pQf]nsn] Okmf]6{ × Okmf]6{ b'/L Ö nf]8 × nf]8 b'/Lsf] l;4fGtdf sfo{ ub{5g\ .

lj|mofsnfk @ M ;d:of ;dfwfg

 • kf7\ok':tssf] k]h g= 
166 df lbOPsf] lgDg 
;d:of /fd|f];Fu cWoog 
ug{ nufpg'xf];\ .

 • k|Zgdf lbO{Psf 
hfgsf/Lx¿nfO{ sflkdf 
l6Kg nufpg'xf];\, / lgDgfg';f/ pQf]nssf] sfo{ l;4fGt k|of]u u/L ;d:of ;dfwfg ug{ 
;xhLs/0f ug'{xf];\ .

 • To;}n] pStnf]8 p7fpg 266.66 N Okmf]6{ nufpg'k5{ .

lgisif{ M

pQf]nsnfO{ plrt ¿kdf k|of]u ubf{ yf]/} an nufP/ w]/} nf]8 p7fpg ;lsG5 .

lqmofsnfk # If]q e|d0f

 • ;a} ljBfyL{nfO{ rf/ rf/ hgfsf] ;d"xdf ljefhg ug'{xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *178

 • ljBfnosf] sfof{no, au}Frf, rd]gfu[x, lj1fg k|of]uzfnf h:tf 7fpFdf ljBfyL{nfO{ lnP/ hfg'xf];\ .
 • pSt 7fFpdf k|of]u eO/x]sf ljleGg k|sf/sf pQf]ns kQf nufpg ;xof]u ug'{xf];\ .
 • cjnf]sg / cWoogaf6 klg ga'em]sf s'/f ToxfF sfd ul//x]sf dflg;x¿nfO{ ;f]w]/ ePklg kQf 

nufpg'xf];\ / lgDg tflnsf eg{ nufpg'xf];\ M

j|m=;= pQf]nssf] gfd pQf]nssf] >]0fL b}lgs hLjgdf pQf]nssf] k|of]u

!

@

#

 • kfn}kfnf] gd'gf ljBfyL{nfO{ pQf]nssf pkof]lutfx¿ af/] k|:t't nufpg'xf];\ / 5f]6f] 
k[i7kf]if0f;lxt lgDg lgisif{df k'Ug'xf];\ M

lgisif{ M

pQf]nssf] k|of]u ljBfno, 3/, c:ktfn, s[lif, pBf]u, snsf/vfgfnufot ;a} 7fpFdf eO/x]sf] 
x'G5 . To;}n] pQf]ns xfd|f] b}lgs hLjgsf] w]/} dxŒjk"0f{ ;/n oGq xf] .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfktyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 pQf]nssf] sfo{ l;4fGt atfpg'xf];\ <

 b}lgs hLjgdf k|of]u x'g] s'g} 10 cf]6f pQf]nssf] gfd n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{
ljBfyL{nfO{ kf7\ok':tssf] k]h g= 171 df ePsf] k|Zg g= 5 -s_ sf] ;dfwfg u/]/ Nofpg 
nufpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 179

;ftf}F / cf7f}F lbg

ljifoj:t' M pQf]nssf] oflGqs kmfObf, ult cg'kft / sfo{Ifdtf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • oflGqs kmfObf / ult cg'kftsf] kl/efiff lbO{ pQf]nssf] oflGqs kmfObf / ult cg'kft;DaGwL 

ul0ftLo ;d:of ;dfwfg ug{

-v_ l;sfO ;fdu|L
nueu 60 N tf}n ePsf] Pp6f 9'ª\uf, Pp6f ;fgf] 9'ª\uf, Pp6f 1.5 ld6/ nDafO ePsf] afF; jf 
sf7 sf kmnfdsf] /8, l:k|ª\ Aofn]G; cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k|of]ufTds sfo{

 • cfhsf] sIffdf xfdL ux|f}F 9'ª\uf yf]/} an nufP/ ;lhn} prfNg] tl/sf l;Sg] xf] t, eg]/ Psl5g 
ljBfyL{nfO{ pT;flxt agfpg'xf];\ .

 • ljBfyL{nfO{ v'nf rp/df n}hfg'xf];\ .
 • Pp6f 60 N tf}n ePsf] 9'ª\uf / Pp6f 1.5 ld6/ nDafO ePsf] afF; jf sf7 sf kmnfdsf] /8 

;Dd k/]sf] 7fFpdf /fVg nufpg'xf];\ .
 • Pshgf ljBfyL{n] af]Sg jf prfNg g;Sg] dWod cfsf/sf] of] jf o:t} cGo 9'ª\uf Pshgf 

ljBfyL{n] s'g ljlw k|of]u ubf{ prfNg ;lsG5 xf]nf eg]/ 
k|Zg ug'{xf];\ . 

 • ljBfyL{af6 k|fKt k|ltlj|mofx¿ ;'g]kl5 Pp6f ;fgf] 9'ª\ufnfO{ 
kmnj|mdsf] ¿kdf k|of]u u/]/ kfn}kfnf] ;a}nfO{ lrqdf h:t} 
pQm 9'ª\uf prfNg nufpg'xf];\ .

 • k|To]s ljBfyL{nfO{ pQf]ns cfkm} ;]6 ck ug{ nufpg'xf];\ / ljBfyL{n] 9'ª\uf prfn]kZrft 
tkfO{F{Fn] klg k|To]s k6s 9'ª\uf prfNg'xf];\ .

 • k|To]s ljBfyL{nfO{ l:k|ª\ Aofn]G;sf] ;xfotfn] Okmf]6{ dfkg ug{ nufpg'xf];\ / Okmf]6{eGbf nf]8 
slt u'0ff a9L 5 kQf nufpg eGg'xf];\ .

 • o;/L g} k|To]s ljBfyL{nfO{ :s]nsf] ;xfotfn] nf]8 b'/L / Okmf]6{ b'/L gfKg nufO{ nf]8 b'/LeGbf 
Okmf]6{ b'/L slt u'0ff a9L 5 kQf nufpg eGg'xf];\ .

 • s'g ljBfyL{n] yf]/} an nufP/ 9'ª\uf p7fpg ldNg] u/L pQf]nssf] ;]6 ck ub{5g\ cg'ej 
ug'{xf];\ / ;f]xL ;]6 ckcg';f/ ;a} ljBfyL{nfO{ 9'ª\uf prfNg nufpg'xf];\ .

 • of] ;]6 ckcg';f/ ;a}eGbf yf]/} an nufP/ 9'ª\uf p7fpg ;lsg'sf sf/0f s] s] xf]nfg\ eg]/ 
k|Zg ug'{xf];\ / ljBfyL{sf] lardf 5nkmn u/fpg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *180

 • ljBfyL{af6 k|fKt k|ltlj|mof ;d]6]/ o;sf sf/0fx¿, pQf]nssf] oflGqs kmfObf / ult cg'kftsf] 
kl/ro;lxtsf] k[i7kf]if0f lbP/ lgDg lgisif{df k'¥ofpg'xf];\ .

lgisif{ M

pQf]nsdf Okmf]6{ slt u'0ff a9\of] eGg] yfxf kfpg oflGqs kmfObf kQf nufpg'kb{5 . o;}u/L 
nf]8sf] ult jf nf]8n] kf/ u/]sf] b'/L jf nf]8 b'/L eGbf Okmf]6{sf] ult jf Okmf]6{n] kf/ u/]sf] b'/L 
jfOkmf]6{ b'/L slt a9L 5 eg]/ yfxf kfpg ult cg'kft kQf nufpg'k5{ .

lj|mofsnfk @ M oflGqskmfObf / ult cg'kft

 • ;a} ljBfyL{nfO{ sIffsf]7fdf a;fpg'xf];\ .
 • ;/n oGqsf] k|of]u ubf{ s] / sltkmfObf x'G5 xf]nf, k|Zgub}{ of] lj|mofsnfk cufl8 a9fpg'xf];\ .
 • lj|mofsnfk ! df nf]8, nf]8 b'/L, Okmf]6{ / Okmf]6{ b'/L dfkg ug{ nufpg'xf];\ .
 • Okmf]6{ eGbfnf]8 slt u'0ff a9L 5 . lx;fa ug{ nufpg'xf];\ / cfPsf] kl/df0fnfO{ oflGqs kmfObf 

elgG5 eg]/ atfOlbg'xf];\ .
 • nf]8 b'/LeGbf Okmf]6{ b'/L slt u'0ff a9L 5  lx;fa ug{ nufpg'xf];\ / cfPsf] kl/df0fnfO{ ult 

cg'kft elgG5 eg]/ atfOlbg'xf];\ .
 • oflGqs kmfObfsf] lgDg kl/efiff / ;"q n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ / cWoog ug{ 

nufpg'xf];\ .
 • æpQf]ns ;Gt'lnt cj:yfdf /x]sf] a]nfnf]8 / Okmf]6{sf] cg'kftnfO{ oflGqs kmfObf (Mechanical 

Advantage) elgG5 .Æ

oflGqskmfObf Ö  nf]8  
      Okmf]6{

   

    

 • dflysf] ;"qdfnf]8/ Okmf]6{ b'a}sf] PsfO Pp6} x'g] ePsfn] oflGqs kmfObf PsfO ljxLg x'G5 eg]/ 
atfOlbg'xf];\ .

 • ult cg'kftsf] lgDg kl/efiff / ;"q n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ .
 • æpQf]nsdf Okmf]6{sf] ult (Velocity of effort) / nf]8sf] ult (Velocity of load) sf] 

cg'kftnfO{ ult cg'kft (Velocity Ratio) elgG5 .Æ

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 181

 • dflysf] ;"qdf nf]8 b'/L / Okmf]6{ b'/L b'a}sf] PsfO Pp6} x'g] ePsfn] ult cg'kft PsfO ljxLg 
x'G5 eg]/ atfOlbg'xf];\ .

 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{ M

pQf]nssf] oflGqs kmfObf / ult cg'kft b'a} PsfO ljxLg u'0ffª\sx¿ x'g\ .

lj|mofsnfk # M sfo{Ifdtf

 • nfut sfo{sf] lgDg kl/efiff / ;"q n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ . 
æpQf]nsdf k|of]u ul/Psf] Okmf]6{n] ubf{ x'g] sfo{nfO{ nfut sfo{ (Input Work) elgG5 .Æ

nfutsfo{ (Input Work) = Okmf]6{ (E) × Okmf]6{ b'/L (E.D.)
 • pTkflbt sfo{sf] lgDg kl/efiff / ;"q n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ M 

æpQf]nsdf k|of]u ul/Psf] nf]8n] ubf{ x'g] sfo{nfO{ pTkflbtsfo{ (Output Work) elgG5 .Æ
pTkflbt sfo{ (Output Work) = nf]8 (L) × nf]8 b'/L (L.D.)

 • sfo{ Ifdtfsf] lgDg kl/efiff / ;"q n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ M
पाठ्य

क्रम
 विक

ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *182

           

 • ;/n oGqsf] oflGqs kmfObfnfO{ 3if{0fn] c;/ u5{ t/ ult cg'kftnfO{ 3if{0fn] c;/ ub}{g .  
3if{0fn] ubf{ oflGqs kmfObf ult cg'kfteGbf hlxn] klg sd x'G5 . To;}n] ;/n oGqsf] 
sfo{Ifdtf ;w}F 100% eGbf sd x'G5 eg]/ atfOlbg'xf];\ .

lgisif{

jf:tljs pQf]nssf] sfo{Ifdtf ;w}F 100% eGbf sd x'G5 . 100% sfo{Ifdtf ePsf] pQf]nsnfO{ 
k'0f{ pQf]ns elgG5 . o:tf] pQf]ns Jojxf/df agfpg / k|of]u ug{ c;Dej 5 .

lj|mofsnfk $ M ;d:of ;dfwfg

 • kf7\ok':tssf] k]h g= 168 / 169 df ePsf] ul0ftLo ;d:ofsf] cWoog ug{ nufpg'xf];\ .
 • ga'em]sf] 7fFpdf cfjZos ;xhLs/0f ug'{xf];\ .
 • kf7\ok':tssf] k]h g= 171 dfePsf] k|Zg g= 5 -u_ sf] ;dfwfg lgDgfg';f/ ug{ nufpg'xf];\ M

oxfF,

pQf]nssf] hDdf nDafO Ö 2 m
nf]8 (L) = 900 N
Okmf]6{ (E) = 300 N

nf]8 b'/L (L.D.) = 50 cm 

Okmf]6{ b'/L (E.D.) = 2 m – 0.5 m = 1.5 m

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 183

;"qcg';f/,

 

 

km]l/,   

To;}n] pSt pQf]nssf] oflGqs kmfObf 3, ult cg'kft 3 / sfo{ Ifdtf 100% x'G5 .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfktyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfOpknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 oflGqs kmfObf eg]sf] s] xf] <

 ult cg'kft eg]sf] s] xf] <

 sfo{Ifdtf eg]sf] s] xf] <

 oflGqs kmfObfsf] ;"q eGg'xf];\ .

 ult cg'kftsf] ;"q eGg'xf];\ .

 sfo{Ifdtfsf] ;"q eGg'xf];\ .

-ª_ kl/of]hgf sfo{
 • ljBfyL{nfO{ kfFr kfFr hgfsf] ;d"xdf afF8\g'xf];\ . Pp6f ;fgf] cfsf/sf] Ps kfª\u|] 7]nfuf8fsf] 

gd'gf agfpg nufO{ pSt Ps kfª\u|] 7]nfuf8fsf] k|of]u u/]/ km/s km/s nf]8 p7fpg nufpg'xf];\ .  
pSt k|of]u u/L oflGqs kmfObf, ult cg'kft / sfo{Ifdtf lx;fa ug{ nufpg'xf];\ .

gjf}F / bzf}F lbg

ljifoj:t' M rfksf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • b}lgs hLjgdf t/n kbfy{n] lbg] rfksf] pbfx/0f;lxt dxŒj atfpg

-v_ l;sfO ;fdu|L
86\k]g, O{F6f, kmf]dsf] rs6L , cflb .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *184

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !M k|of]ufTds sfo{

ljBfyL{nfO{ kf7\ok':tssf] k]h g= 172 df ePsf] lj|mofsnfk g= 6.4 ug{ nufpg'xf];\ .

 • of] k|Zgsf k|ltlqmofx¿ ;d]6]/ lgDg lgisif{ lgsfNg nufpg'xf];\ M

lgisif{ M

86k]gsf] r'Rrf] k/]sf] cufl8sf] efusf] If]qkmn sd ePsfn] a9L b'Vg] u/L 8fd a:5 eg] 
86k]gsf] k5fl8sf] efusf] If]qkmn a9L ePsfn] sd b'Vg] u/L ;fgf] 8fd a:5 . 

lzIfssf nflu yk hfgsf/L M

k|m]Gr j}1flgs kf:sn (1623-1662) n] rfksf] af/]df JofVof ug'{ePsf] lyof] . pxfFn] rfksf] 
af/]df ljZjk|l;4 lgod k|ltkfbg u/]sf lyP .

lj|mofsnfk @ M rfksf] c;/

ljBfyL{nfO{ kf7\ok':tssf] k]h g= 172 df ePsf] lj|mofsnfk g= 6.5 ug{ nufpg'xf];\ .

lgisif{ M

km/flsnf] ;txlt/af6 eGbf ;fF3'/f] ;txlt/af6 kmf]ddf OF6f /fVbf blaG5 . cYff{t\ ;txsf] 
If]qkmn;Fu kmf]dsf] bafO{ Jo'Tqmdfg'kflts x'G5 . ;fgf] -sdtf}n_ ePsf] OF6fn] eGbf 7'nf] -a9L tf}n_ 
ePsf] OF6fn] kmf]d a9L blaG5 . cyf{t\ j:t'sf] tf}n -an_ ;Fu kmf]dsf] bafO{ ;dfg'kflts x'G5 .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 185

lj|mofsnfk #M rfksf] kl/ro

 • ljBfyL{nfO{ dflysf b'O{cf]6f ls|ofsnfksf] lgisif{ :d/0f u/fpFb} rfksf] lgDgfg';f/sf] 
kl/efiff, ;"q / PsfO n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ . 
æPsfO If]qkmndf nDa ¿kdf nfu]sf] annfO{ rfk elgG5 .Æ

rfk -Pressure_  Ö     an (Force) 
   If]qkmn (Area)

or,  

 • Ps kf:sn rfk eg]sf] s] xf] < eGg] k|Zgsf] lgDg pQ/ atfOlbg'xf];\ M

lgisif{ M

PsfO If]qkmndf nDa ¿kdf nfu]sf] annfO{ rfk elgG5 .

lj|mofsnfk $ M ul0ftLo ;d:of

 • ljBfyL{nfO{ kf7\ok':tssf] k]h g= 173 df ePsf] pbfx/0f g= 1 cWoog ug{ nufpg'xf];\ .
 • ga'em]sf] 7fFpdf cfjZos ;xhLs/0f ug'{xf];\ .
 • kf7\ok':tssf] k]h g= 173 df ePsf] k|Zg g= 4 sf] ;dfwfg dflyNnf] pbfx/0fcg';f/ ug{ 

nufpg'xf];\ / cfjZos ;xhLs/0f ug'{xf];\ .

lj|mofsnfksf] lgisif{

 • rfk;Fu ;DalGwt ;fdfGo ul0ftLo ;d:ofx¿ ;dfwfg ug{ ;lsG5 .

lj|mofsnfk %M b}lgs hLjg dfrfksf] pkof]lutf

 • ljBfyL{nfO{ s]xL dlitis dGyg u/fpg] lsl;dsf lgDg k|Zg ;f]Wg'xf];\ M
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *186

 • ljBfyL{af6 k|fKt k|ltlj|mofx¿ ;d]6]/ ;txsf] If]qkmn a9L x'Fbf rfk sd x'G5 / If]qkmn sd 
x'Fbf rfk a9L x'G5 eGg] sf/0f;lxt dflysf k|Zgsf] pQ/ :ki6 kfl/lbg'xf];\ .

 • kf7\ok':tssf] k]h g= 174 df ePsf] lgDg lrq cjnf]sg ug{ nufO{ o:tf pks/0fx¿sf] b}lgs 
hLjgdf x'g] k|of]u af/] 5nkmn u/fpg'xf];\ M

 • 6«sdf k5fl8 w]/}cf]6f kfª\u|f /flvg', lsnfsf] 6'Kkf] ltvf] agfpg', xnf]df kmnfdsf] kmfnL ltvf] 
agfpg', 6\ofS6/sf] k5fl8sf] kfª\u|f] 7'nf] / km/flsnf] agfOg'sf] sf/0f af/] 5nkmn u/fpg'xf];\ .

 • ljBfyL{af6 k|fKt k|ltlj|mofx¿ ;d]6]/ sf/0f :ki6 kfl/lbg'xf];\ .

lj|mofsnfksf] lgisif{

yf]/} an nufP/ ;lhn} sf7 bfp/f sf6\g ;lsof];\ eg]/ xFl;of / v'kf{nfO{ wfl/nf] agfpg', yf]/} an 
nufP/ w]/} rfk pTkGg u/fO{ v]t hf]Tg ;lhnf] xf];\ eg]/ xnf]df kmnfdsf] kmfnL ltvf] agfpg', 
v]t hf]Tg] 6\ofS6/ hldgdf gufl8of];\ eg]/ 6\ofS6/sf] k5fl8sf] kfª\u|f 7'nf] / km/flsnf] agfOg', 
w]/} tf}n af]Sbf klg ;8s glalu|of];\ eg]/ 6«sdf k5fl8 w]/}cf]6f kfª\u|f /flvg', leQfdf kmnfdsf] 
lsnf ;lhn} k;fpgsf nflu lsnfsf] 6'Kkf] ltvf] agfpg' h:tf b}lgs hLjgdf k|of]u j:t'x¿sf] 
rrf{ ug'xf];\ .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfktyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfOpknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsfcGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 6«sdf k5fl8 w]/}cf]6f kfª\u|f lsg /flvG5 <

 lj|mofsnfk @ sf] k|ltj]bg k|:t't u/L lzIfsnfO{ a'emfpg'xf];\ .

 lsnfsf] 6'Kkf] ltvf] lsg agfOG5 <

 /]nsf] lnu agfpFbf kmnfdsf] lnusf] d'gL sf7sf kmNofx¿ /flvPsf] x'G5, lsg<

 km'6an v]nf8Lsf] h'Qfsf] tn'jfdf uf]6L /flvPsf] x'G5, lsg<
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 187

-ª_ kl/of]hgf sfo{
u[xsfo{sf nflu ljBfyL{nfO{ lgDg gd'gf k|Zg lbg'xf];\ M

 • sf/sf] kfª\u|feGbf 6\ofS6/sf] k5fl8sf] kfª\u|f 7'nf] / km/flsnf] agfO{Psf] x'G5, lsg<
 • b}lgs hLjgdf x'g] s'g} kfFrcf]6f pkof]lutfx¿ n]Vg'xf];\ .
 • 3/ agfpFbf 3/sf] hu km/flsnf] agfOG5, lsg<
 • rfksf] k|of]u u/L b}lgs hLjgdf k|of]u x'g] s'g} Pp6f pks/0fsf] df]8]n lgdf{0f ug'{xf];\ .

P3f/f}F lbg

ljifoj:t' M t/n kbfy{sf] rfk

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • b}lgs hLjgdf t/n kbfy{n] lbg] rfksf] pbfx/0f;lxt dxŒj atfpg

-v_ l;sfO ;fdu|L
l;of], ldg/n af6/sf] af]tn, 6]k, dl;gf] kfO{ksf 6'j|mfx¿, rf6{k]k/,cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !M k|of]ufTds sfo{

 • ljBfyL{nfO{ kf7\ok':tssf] k]h g= 174 df ePsf] lj|mofsnfk g= 6.6 ug{ nufpg'xf];\ .
 • l;of]sf] ;xfotfn] ldg/n af6/sf] l/Qf] af]6n jf lrqdf ePh:t} cGo s'g} af]tndf lrqdf 

h:t} ltgcf]6f a/fa/ cfsf/sf Kjfnx¿ agfpg'xf];\ .
 • ltgcf]6} Kjfnx¿df a/fa/ cfsf/sf ltgcf]6f dl;gf] kfOksf 6'j|mfx¿ l5/fP/ 6fO6 kfg'{xf];\ .
 • ltgcf]6} kfO{ksf 6'j|mfsf] Kjfndf 6]k 6fF:g'xf];\ .
 • af]6ndf 6Dd kfgL eg'{xf];\ .
 • ltgcf]6} kfOksf 6'j|mfsf] Kjfndf ePsf] 6]k x6fOlbg'xf];\ .

   

 • o:tf] lsg ePsf] xf]nf < 5nkmn ug{ nufpg'xf];\ / ljBfyL{af6 k|fKt k|ltlj|mof ;d]6]/ 
lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *188

lj|mofsnfksf] lgisif{

lj|mofsnfk @M t/nsf] rfkdfkg

 • kf7\ok':tssf] k]h g= 175 df u/] h:t} lgDgfg';f/ t/n kbfy{n] lkFwdf lbg] rfkdfkg ug]{ ;"q 
P = hdg k|dfl0ft u/]sf] rf6{k]k/ k|bz{g ug'{xf];\ .

       

            
k|dfl0ft eof] .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 189

lj|mofsnfksf] lgisif{

lj|mofsnfk # M t/n kbfy{sf] rfksf pkof]lutf

 • ljBfyL{nfO{ rf/ rf/ hgfsf] ;d"xdf af8\g'xf];\ .
 • b}lgs hLjgdf t/n kbfy{sf] rfksf pkof]lutf s] s] b]Vg'ePsf] 5 < egL k|Zg ug'{xf];\ / 

cfkm\gf] ;d"xdf 5nkmn ug{ nufpg'xf];\ .
 • 5nkmnkZrft\ k|To]s ;d"xaf6 Ps hgf ljBfyL{ cufl8 af]nfP/ pkof]lutfx¿ k|:t't ug{ 

nufpg'xf];\ .
 • ljBfyL{n] k|:t't u/]sf pkof]lutf l6kf]]6 ug'{xf];\ / k[i7kf]if0f;lxt 

lgDgfg';f/ yk pkof]lutf atfOlbg'xf];\ .
 • wf/fdf kfgL w]/} k|fKt ug{sf nflu kfgLsf] 6\ofª\sL cUnf] :yfgdf 

/flvG5 .
 • lj/fdLsf] z/L/ leq :nfO{g k7fpFbf af]tnnfO{ cUnf] :yfgdf 

em'G8\ofOG5 .

lj|mofsnfksf] lgisif{

t/n kbfy{sf] cfkm\g} tf}n x'g] ePsfn] o;n] rfk lbG5 . t/n 
kbfy{sf] ulx/fO a9]cg';f/ o;n] lbg] rfkklg a9\5 . t/n kbfy{sf] 
oxL ljz]iftfsf cfwf/df o;nfO{ b}lgs hLjgsf ljleGg If]qdf 
k|of]u ul/G5 .

lj|mofsnfk $M ul0ftLo ;d:of

 • ;a} ljBfyL{nfO{ lstfa, sfkL / sndlnP/ sIff sf]7fdf a:g nufpg'xf];\ .
 • kf7\ok':tssf] k]h g= 176 df ePsf pbfx/0fx¿ 2 / 3 cWoog ug{ nufpg'xf];\ .
 • ga'em]sf] 7fFpdf cfjZos ;xhLs/0f ug'{xf];\ .
 • kf7\ok':tssf] k]h g= 183 df ePsf] k|Zg g= 4 -u_ sf] ;dfwfg lgDgfg';f/ ;dfwfg ug{ 

l;sfpg'xf];\ M 
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *190

oxfF,

 t/n kbfy{sf] ulx/fO (h) = 2 m
 rfk(P) = 500 N/ m2

 u'?Tjk|j]u(g) = 9.8 m/s2

3gTj (d) = ?
;"qcg';f/,

  P = h x d x g
  or, 500 = 2 x d x 10
  or, 500 = 19.6 x d
  or, 500/19.6 = d
  or, d = 25.51
To;}n] pSt t/nsf] 3gTj 25.51 kg/ m3  x'G5 .

 • o:tf cGo ul0ftLo ;d:ofx¿ lbP/ ;dfwfg ug{ nufpg'xf];\ .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfktyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zglgdf{0f u/L n]vfhf]vf ug'{xf];\ M
t/n kbfy{n] lbg] rfk P = dhg x'G5 egL k|dfl0ft ug{'xf];\ .

-ª_ kl/of]hgf sfo{
kl/of]hgfsfo{sf nflu ljBfyL{nfO{ lgDg gd'gf k|Zg lbg'xf];\ .

 • Pshgf 3/sf] dflg;sf] ;xof]udf cfkm\gf] 3/sf] dflyNnf] tnfdf / tNnf] tnfdf wf/f vf]n]/ 
;Fu} aflN6g yfKg'xf];\ . s'g tnfsf] wf/fdf aflN6g l56f] el/of] < lsg To:tf] eof] xf]nf < 
sf/0f;lxtsf] k|ltj]bg lzIfsnfO{ a'emfpg'xf];\ .

afx|f}F lbg

ljifoj:t' M vfFlbPsf] xfjfsf] rfk

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • vfFlbPsf] xfjfn] k}bf ug]{ rfk k|bz{g ug{ / b}lgs hLjgdf xfjfsf] rfksf] pkof]u atfpg
 • aGb j:t'leq ePsf] xfjfsf] rfk dfkg ug]{ ljlw atfpg
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 191

-v_ l;sfO ;fdu|L
a]n'g, es'G8f], rf6{k]k/, k|];/ uh cfbL

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !M a]n'gdf vfFb]/ xfjf eg]{

 • ;a} ljBfyL{nfO{ Pp6f Pp6f a]n'g lbg'xf];\ / ljBfyL{sf] ;xdltdf lgDgfg';f/sf lgod agfP/ 
Pp6f v]n v]nfpg'xf];\ M

 a]n'gdf ;s];Dd w]/} xfjf eg]{

 a]n'gdf d'vn] xfjf eg{'kg]{

 xfjfeg]{ j|mddf a]n'g km'6]df pSt v]nf8L v]naf6 aflxl/g'kg]{  
 v]n ;'? ePsf] b'O{ ldg]6leqdf xfjf eg]{ sfd ;s]/ a]n'gsf] d'v afFlw;Sg'kg]{

 • :6k jfrsf] k|of]u u/]/ v]n cf/De u/fpg'xf];\ / lzIfs :jod\n] klg v]n v]Ng'xf];\ .
 • b'O{ ldg]6sf] ;dokl5 xfjf eg]{ sfd ;s]/ a]n'gsf] d'v afFWg nufpg'xf];\ / cfkm"n] xfjf e/]sf] 

a]n'gdf cfkm\gf] /f]n g= n]Vg nufpg'xf];\ . s'g a]n'gdf w]/} xfjf e/]sf 5, ljBfyL{nfO{ d"Nofª\sg 
ug{ nufO{ k|yd, låtLo / t[lto :yfg kQf nufpg eGg'xf];\ .

 • w]/} xfjf eg]{ j|mddf a]n'g km'6\g'sf] sf/0f s] xf]nf 5nkmn ug{ nufpg'xf];\ / lgDg lgisif{df 
k'Ug'xf];\ M

lgisif{ M

a]n'gleq w]/} xfjf vfFlbPsf] cj:yfdf jfo'd08ndf ePsf] xfjfsf] rfkeGbf a]n'gleq ePsf] 
xfjfsf] rfk a9L x'G5 / pSt xfjfn] a]n'gnfO{ leqaf6 aflx/ ws]N5 . o;/L vfFlbPsf] xfjfn] 
w]/} rfk k}bf ug]{ ePsfn] cGTodf a]n'g km'6\5 .

lj|mofsnfk @ M es'G8f] leq xfjfsf] rfk

 • b'O{cf]6f es'G8f] / Pp6f xfjf eg]{ kDk sIffdf lnP/ hfg'xf];\ . s] es'G8fdf klg a]n'gdf h:t} 
xfjf eg{ ;lsG5 < 5nkmn ug{ nufpg'xf];\ / es'G8fdf xfjf eg]{ tl/sf kQf nufpg eGg'xf];\ .

 • es'G8f]df xfjf eg{ hfGg] ljBfyL{nfO{ b'j} es'G8f]df kfn}kfnf] xfjf eg{ nufpg'xf];\ . o;/L xfjf 
eg]{ j|mddf Pp6f es'G8fdf w]/} / csf]{df yf]/} xfjf eg{ nufpg'xf];\ .

 • ca kfn}kfnf] ;a} ljBfyL{nfO{ b'j} es'G8fdWo] s'g es'G8fdf xfjf w]/} vfFlbPsf] 5 kQf nufpg 
eGg'xf];\ . s'g es'G8fdf xfjf w]/} vfFlbPsf] 5 eg]/ kQf nufpg] ljleGg tl/sfx¿ -cf}Fnfn] 
3f]r]/, es'G8fnfO{ hldgdf lxsf{pFb} pkmfg{ nufP/_ k|bz{g ug'{xf];\ / ljBfyL{nfO{ cjnf]sg ug{ 
nufpg'xf];\ .

 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *192

lgisif{ M

Efs'G8fdf xfjf eg{ xfjf eg]{ kDk rflxG5 . a9L xfjf vfFlbPsf] es'G8f] a9L plk|mG5 eg] sd 
xfjf vfFlbPsf] es'G8f] sd plk|mG5 .

lj|mofsnfk # M vfFlbPsf] xfjfsf] rfk dfkg

 • glhs}sf] c6f]df]afOn js{;k jf Uof/]hdf ljBfyL{nfO{ lnP/ hfg'xf];\ . uf8Lsf] 6fo/ jf 
df]6/;fOsnsf] 6fo/df xfjf el//x]sf] cjnf]sg ug{ nufpg'xf];\ . ToxfF xfjf el//x]sf] sfd 
ug]{ dfG5]nfO{ xfjf eg]{ j|mddf 6fo/ leq xfjfsf] rfkdfkg ug]{ pks/0fsf] gfd tyf o;sf] 
k|of]u ljlw ;f]Wg nufpg'xf];\ / cjnf]sgkZrft\ kfn}kfnf] 6fo/leq vfFlbPsf] xfjfsf] rfk dfkg 
ug{ nufpg'xf];\ .

 • ;a} hgfn] 6fo/leq xfjf eg]{ tl/sf, 6fo/leq vfFlbPsf] xfjfsf] rfkdfkg ug]{ pks/0fsf] gfd 
tyf o;sf] k|of]u ljlw yfxf kfO;s]kl5 ljBfyL{nfO{ ljBfnodf Nofpg'xf];\ / of] lj|mofsnfksf] 
k|ltj]bg tof/ u/L csf]{ sIffdf k|:t't ug{ nufpg] hfgsf/L lbFb} lgDg lgisif{ lbg'xf];\ M

lgisif{ M

vfFlbPsf] xfjfsf] rfkdfkg ug]{ pks/0fnfO{ Po/ k]|;/uh elgG5 . o;sf] PsfO ldlnaf/ jf 
mmHg xf] .

lj|mofsnfk $ M b}lgs hLjgdf xfjfsf] rfksf] pkof]lutf

 • kf7\ok':tssf] k]h g= 177 df ePsf] vfFlbPsf] xfjfsf] rfk zLif{s :jcWoog ug{ nufpg'xf];\ 
/ cfkm"n] b}lgs hLjgdf b]v]sf xfjfsf] rfksf pkof]lutf :d/0f ug{ nufpg'xf];\ .

 • ;a} ljBfyL{nfO{ hf]/ lahf]/ /f]n g= sf cfwf/df b'O{ b'O{ hgfsf] ;d"xdf ljefhg ug{ nufpg'xf];\ 
/ ;d"xdf ldn]/ 5nkmn ub}{ b}lgs hLjgdf xfjfsf] rfksf pkof]lutf rf6{k]k/sf b|'t n]vg 
ug{ nufpg'xf];\ .

 • k|To]s ;d"xnfO{ cfkm\gf] cfkm\gf] rf6{k]k/ k|bz{gLsf nflu leQfdf 6fF:g nufpg'xf];\ / ljBfyL{;Fu} 
ldn]/ d"Nofª\sg ug'{xf];\ . pTs[6 n]vg ug]{ ;d"xnfO{ k'/:s[t ug'{xf];\ / cGo ;d"xnfO{ 
cfjZostfcg';f/ k[i7kf]if0f lbFb} k|f]T;flxt ug'{xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 193

lgisif{ M

Efs'G8f], UofF; l;lnG8/, Po/ a|]s,ufl8sf] 6fo/, ¥ofkm\6Lª\, h:tf ljleGg 7fpFdf xfjfsf] rfksf] 
k|of]u eO/x]sf] x'G5 .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfktyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfOpknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 Po/ k|];/ uh s] sfo{sf nflu 
k|uf]o ul/G5 <

 lbOPsf] lrq cWoog u/L ;f]
lwPsf k|Zgsf] pQ/ n]Vg'xf];\ .

 la/fdLnfO{ s'g Uof; lbOFb}5 < 
la/fdLnfO{ lbOg] UofF;sf] rfk 
s'g oGqn] dfkg ub{5 <

 :nfOgsf] af]tndf dfly l;of] 
lsg /flvPsf] xf]nf <

 :nfOgnfO{ lsg prfOdf /
flvPsf] xf]nf<

-ª_ kl/of]hgf sfo{
kl/of]hgf sfo{sf nflu ljBfyL{nfO{ lgDg gd'gf k|Zg lbg'xf];\ .

 • tkfO{F{FFsf] 3/df xfjfsf] rfksf] k|of]u sxfF sxfF / s] sfo{sf nflu ul/Psf] 5 < vf]hL u/L pSt 
s'/f lgDg l6 rf6{df eg'{xf];\ .

xfjfsf] rfksf] k|of]u u/LPsf] pks/0f pQm pks/0fn] ug]{ sfo{
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *194

t]x|f}F / rf}wf}F lbg

ljifoj:t' M jfo'd08nLo rfk

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • jfo'd08nLo rfksf] kl/ro lbg
 • jfo'd08nLo rfksf] dxŒj tyf ;/n pkof]u atfpg

-v_ l;sfO ;fdu|L
lunf;, kfgL, sf8{af]8{, l6gsf] a6\6f, tfksf] ;|f]t, ljs/, :6\of08, a]n'gsf] Kofs]6, Dofgf]ld6/, 
;f]nL, n]enkfOk, sf7sf] kmNofs, :s]n, s]xL dl;gf lsnf jf Un'

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M jfo'd08nLo rfksf] c;/

 • ;a} ljBfyL{nfO{ kfn}kfnf] kf7\ok':tssf] k]h g= 178 df ePsf] lqmofsnfk ug{ nufpg'xf];\ .

 • lunf;nfO{ 3f]K6f] kfbf{ klg sf8{af]8{ / kfgL gv:g'sf] sf/0f s] xf]nf < ljBfyL{sf] lardf kof{Kt 
5nkmn ug{ nufpg'xf];\ . ljBfyL{sf k|ltlj|mofx¿ ;d]6]/ lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ M

lgisif{ M

Jffo'd08ndf ePsf] xfjfn] sf8{af]8{nfO{ tnaf6 dflylt/ ws]ln/x]sf] x'G5, To;}n] sf8{af]8{n] 
kfgLnfO{ c8\ofP/ /fV5 / v:g lbFb}g .

lj|mofsnfk @ M jfo'd08nLo rfksf] c;/

 • ;a} ljBfyL{nfO{ kfn}kfnf] kf7\ok':tssf] k]h g= 178 dfePsf] lj|mofsnfk ;fjwfgLk"j{s ug{ 
nufpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 195

 • cjnf]sg kZrft l6gsf] a6\6f v'lDrg'sf] sf/0f s] xf]nf eg]/ kQf nufpg kf7\ok':tssf] k]h 
g= 178 sf] clGtd cg'R5]b :jcWoog ug{ nufpg'xf];\ . cu'jf l;sf?nfO{ pSt sf/0f ;a}n] 
a'em\g] u/L atfpg nufpg'xf];\ / lgDgfg';f/sf] lgisif{df k'¥ofpg'xf];\ M 

lgisif{ M

l6gsf] a6\6f leqsf] rfk / jfo'd08ndf ePsf] xfjfsf] rfkdf ePsf] cGt/n] ubf{ l6gsf] a6\6f 
s'lRrPsf] xf] .

lj|mofsnfk # M jfo'd08nLo rfksf] c;/

 • ljBfyL{nfO{ l/sfkLdf Pp6f aln/x]sf] d}gaQL c8\ofpg nufpg'xf];\ / pQm l/sfkLdf clnslt 
dl; ld;fOPsf] kfgL /fVg nufpg'xf];\ . aln/x]sf] d}galQnfO{ kf/bzL{ kfgLsf] af]tnn] lrqdf 
h:t} 3f]K6f] kf/]/ 5f]Kg nufpg'xf];\ / s] x'G5 cjnf]sg ug{ nufpg'xf];\ .पाठ्य
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *196

 • cjnf]sgkZrft\ lrqdf h:t} d}gaQL lgE5, af]tndf kfgLsf] ;tx a9\5 / l/sfkLdf pSt ;tx 
36\5 . o;/L l/sfkLdf ePsf] kfgL cfkm} s;/L af]tnleq uof] xf]nf 5nkmn ug{ nufpg'xf];\ 
/ cGTodf lgDg lgisif{df k'Ug'xf];\ M

lgisif{ M

Aff]tnleq ePsf] d}gaQL clS;hgn] ubf{ aN5 / yf]/} cfotg ePsf] sfa{g 8fOcS;fO8df 
kl/jt{g x'G5 . o;/L af]tnleq z"Gotf k}bf x'G5 . jfo'd08ndf ePsf] xfjfn] l/sfkLdf ePsf] 
kfgLnfO{ rfk nufO/x]sf] x'G5 / af]tnleq z"Gotf k}bf x'g] laltSs} jfo'd08nLo rfkn] ubf{ pQm 
kfgL af]tnleq hfG5, af]tndf kfgLsf] ;tx a9\5 / l/sfkLdf pSt ;tx 36\5 .

lzIfssf nflu yk hfgsf/L

xfjfsf] tf}nn] ubf{ hldgsf] PsfO If]qkmndf jfo'd08nLo xfjfn] lbg] annfO{ jfo'd08nLo rfk 
elgG5 . k[YjLsf] ;d'b| ;txdf jfo'd08nLo rfksf] dfg 760 mmHg jf1 atm 5 .

lj|mofsnfk $ M prfO / jfo'd08nLo rfksf] ;DaGw

 • ljBfyL{nfO{ vf]h ljlwaf6 cWoog u/fpg @, @ hgfsf] ;d"xdf ljefhg ug'{xf];\ .
 • OG6/g]6sf] k|uf]u u/L ;d'b| ;txaf6 km/s km/s prfOdf ePsf ljleGg 7fpFx¿sf] a9\bf] prfO 

j|mdssf cfwf/df ;"rL agfpg nufpg'xf];\ / pSt 7fpFx¿df x'g] jfo'd08nLo rfksf] dfg 
lgDg tfnLsfdf eg{ nufpg'xf];\ . km/s km/s ;d"xnfO{ km/s km/s b]zdf ePsf 7fpFx¿sf] 
af/]df cWoog ug{ nufpg'xf];\ .

j|m=;= 7fpFsf] gfd prfO{ jfo'd08nLo rfk

 • pSt tYofª\sdf prfOcg';f/ jfo'd08nLo rfksf] dfgdf s] kl/jt{g eO/x]sf] b]lvG5, t'ngf 
ug{ nufpg'xf];\ .

 • w]/} ulx/f] vfN8f] / cUnf] 8f8fFdWo] s'g 7fpFdf jfo'd08nLo rfksf] dfg a9L xf]nf, cg'dfg 
ug{ nufpg'xf];\ .

 • ;a} ;d"xnfO{ cfkm\gf] cfkm\gf] sfo{sf] glthf ljZn]if0f ub}{ k|ltj]bg k|:t't ug{ nufpg'xf];\ . 
pTs[i6 k|:t'lt lbg] ;d"xnfO{ k'/:s[t ug'{xf];\ / cGo ;d"xnfO{ cem /fd|f] sfo{ ug{ k|f]T;flxt 
ub}{ lgDg lgisif{df k'Ug'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 197

lgisif{ M

;d'b| ;txaf6 prfO a9\b} hfFbf jfo'd08nLo rfksf] dfg 36\b} hfG5 / prfO 36\b} hfFbf 
jfo'd08nLo rfksf] dfg a9\b} hfG5 .

lj|mofsnfk %M Dofgf]ld6/ jf k|];/ uh

 • ljBfyL{nfO{ @,@ hgfsf] ;d"xdf ljefhg ug'{xf];\ . ;'?df Pshgf ljBfyL{sf] kmf]S;f]n] pTkGg 
ug]{ xfjfsf] rfk dfkg u/]/ b]VffOlbg'xf];\ / To;kl5 ;a} ljBfyL{nfO{ kfn}kfnf] kf7\ok':tssf] 
k]h g= !&( df ePsf] lj|mofsnfk g= ^=( ug{ nufpg'xf];\ .

 • k|To]s ljBfyL{sf] gfd / pQm ljBfyL{sf] kmf]S;f]n] pTkGg ug]{ xfjfsf] rfk lgDgfg';f/sf] l6 
rf6{df eg{ nufpg'xf];\ / Ps csf{sf] t'ngf ug{ nufpg'xf];\ .

ljBfyL{sf] gfd kmf]S;f]n] pTkGg ug]{ xfjfsf] rfk

 • kf7\ok':tssf] k]h g= 179 df ePsf] Dofgf]ld6/ cyf{t\ k|;/ uh gfds zLif{s :jcWoog ug{ 
nufpg'xf];\ / clu xfdLn] k|of]u u/]sf pks/0fsf] gfd / sfd atfpFb} lgDg lgisif{df k'Ug'xf];\ M

lgisif{ M

;d'b| ;txaf6 prfO a9\b} hfFbf jfo'd08nLo rfksf] dfg 36\b} hfG5 / prfO 36\b} hfFbf 
jfo'd08nLo rfksf] dfg a9\b} hfG5 .

lj|mofsnfk ^ M Dofgf]ld6/ jf k|;/ uh

 • ljBfyL{nfO{ 2 ;d"xdf afF8\g'xf];\ . k|To]s ;d"xnfO{ kf7\ok':tssf] k]h g= 180 df ePsf] 
lqmofsnfk 6.10 kf7\ok':tssf] lgb]{zfg';f/ ug{ nufpg'xf];\ .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *198

 • pQm lqmofsnfksf] k|ltj]bg n]vL sIffdf k|:t't ug{ nufpg'xf];\ / lgDg lgisif{df k'Ug'xf];\ M

lgisif{ M

:yfgLo ;fdu|Lsf] k|of]u u/]/ ;lhn};Fu Dofgf]ld6/sf] gd'gf agfpg ;lsG5 .

lj|mofsnfk & M jfo'd08nLo rfksf] pkof]lutf

jfo'd08nLo rfksf] l;4fGtdf cfwfl/t ljleGg pks/0fx¿ -l;l/Gh, xfjfeg]{ kDk, kfgL tfGg] kDk 
cflb_ ;Fu ;DalGwt >Job[io ;fdu|L lgdf{0f u/L k|:t't ug'{xf];\ .

https://youtu.be/WdgZT7yAHIw
https://youtu.be/nmI2EE8vWvo
https://youtu.be/a7SszrO3rP4

 • lgDg lrqx¿ lk|G6 u/]/ ljBfyL{nfO{ o:tf pks/0fx¿sf] sfo{  k|0ffnL tyf jfo'd08nLo rfksf] 
dxŒj atfO lbg'xf];\ / lgDg lgisif{df k'Ug'xf];\ M
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 199

lgisif{ M

l;l/Gh, xfjf eg]{ kDk, kfgL tfGg] kDk cfbL jfo'd08nLo rfksf] l;4fGtdf cfwfl/t pks/0fx¿ 
x'g\ .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfOpknlAw xfl;n ePgePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

 jfo'd08nLo rfkeg]sf] s] xf] <

 yfgsf]6df eGbfgu/sf]6df jfo'd08nLo rfksf] dfgsd 5 eg] s'g 7fFp ;d'b| ;txeGbf 
a9L prfOdf 5, lsg<

 tkfO{F{FF /]:6'/]G6df lr;f] k]o kbfy{ lkpg hfg'eof] / cfkm\gf] k]o kbfy c8{/ ug'{eof] . 
Psl5gkl5 j]6/n] Pp6f 6«]df Pp6f Straw pipe / lunf;df lr;f] k]o kbfy{ NofP/ tkfO{F{FFsf] 
6]andf 5f]8]/ uP . tkfO{F{FFsf] ;fyLn] tkfO{F{FFnfO{ lunf; g5f]Osg pSt lr;f] k]o kbfy{ lkpg 
r'gf}tL lbP eg] r'gf}tL k"/f ug{ tkfO{F{FF s] ug'{x'G5 < oxL sfo{ rGb|dfsf] ;txdf ug'{k¥of] eg] 
;Dej xf]nf t < lsg <

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{ lbg ;lsG5 .

b}lgs hLjgdf jfo'd08nLo rfksf] k|of]u u/L pkof]u ul/g] yk pks/0fsf] vf]hL 
ug{'xf];\ / ;"rL tof/ kf/L k|To]s pks/0fsf] sfo{ klg n]Vg'xf];\ .

k|ltljDat l;sfO, l;sfO ;d[lå / PsfOsf] d"Nofª\sg 
 • ljBfyL{nfO{ cl3Nnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'tLs/0f / k|bz{g ug{ nufpg'xf];\ .
 • ljBfyL{n] u/]sf lj|mofsnfksf] cfwf/df ?la|S;sf] k|of]u u/L ljBfyL{sf] cjnf]sg l;k, k|of]u 

l;k, ;~rf/ l;k, ;xsfo{ l;k tyf ljifoj:t'sf] 1fgnufotsf] d"Nofª\sg u/L ljBfyL{sf] 
kf]6{kmf]lnof]df cWofjlws u/L cfGtl/s d"Nofª\sgsfnflu clen]vLs/0f ug'{xf];\ .
h:t} M Dofgf]ld6/sf] gd'gf agfpg] ;d"x sfo{sf] d"Nofª\sg ug{ lgDgk|sf/sf] ?la|S;sf] k|of]u 
ug{ ;lsG5 .
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *200

j|m=;= dfkb08 jf 
cfwf/

cª\sgsf] tx / ;"rs

cltpQd -$_ pQd -#_ ;fdfGo -@_ lgDg-!_

! ;fOh Af]fSg ldNg], 
xn'sf / ;a} 
efusf] cjnf]sg 
ug{ ldNg] ;fOh 
ePdf

Af]fSg ldNg], 
xn'sf t/ ;a} 
efusf] cjnf]sg 
ug{ gldNg] ;fOh 
ePdf

Af]fSg ldNg], 
t/ ux|f}F / ;a} 
efusf] cjnf]sg 
ug{ gldNg] ;fOh 
ePdf

Af]fSg gldNg], 
ux|f}F / ;a} 
efusf] cjnf]sg 
ug{ gldNg] ;fOh 
ePdf

@ /ª ;'xfpFbf] /ªsf] 
pTs[i6 ;+of]hg 
u/]/ cfsif{s 
agfPsf] eP

;kmf / 
;Gtf]ifhgs 
¿kdf /ªsf] 
k|of]u u/]df

/ªsf] k|of]u 
gu/]/} cfsif{s 
agfPdf

/ªsf] 
k|of]un] emg 
g/fd|f] b]lvPdf

# ;fdu|L :yfgLo :t/df 
pknAw ;fdu|Lsf] 
k"0f{ k|of]u u/]df

:yfgLo :t/df 
pknAw ;fdu|Lsf] 
cf+lzs k|of]u 
u/]df

:yfgLo 
:t/df pknAw 
;fdfu|Lsf] Go"g 
k|of]u u/]df

:yfgLo 
:t/df pknAw 
;fdfu|Lsf] k|of]u 
gu/]df

$ ;xeflutf ;d"xsf ;a}hgf 
;xefuL ePdf

;d"xsf w]/}hgf 
;xefuL ePdf

;d"xsf cfwf 
ljBfyL{ ;xefuL 
ePdf

Pshgfn] dfq 
sfo{ ;DkGg 
u/]df

% Kf|:t'tLs/0f ljifoj:t'sf] 
kof{Kt 1fg, efiff 
;/n / :ki6 
k|:t'ltsf nflu

ljifoj:t'sf] 
kof{Kt 1fg t/ 
efiff ;/n / 
:ki6 gePdf

ljifoj:t'sf] ck"0f{ 
1fg tyf efiff 
;/n / :ki6 
gePdf

ljifoj:t'sf] 1fg, 
efiff tyf k|:t'lt 
Go"g ePdf

 • o; PsfOsf] cGTodf sG;]K6 Dofk agfP/ k|:t't u/L ljBfyL{nfO{ kfn}kfnf] PsfOsf] ;du| 
l;sfOsf] k|ltljDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGos'g} k|ltljDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

 • k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds l;sfO, yk ;xfotf k|To]s lbgsf] 
l;sfO ;xhLs/0f lj|mofsnfkdf ug'{kg]{ x'G5 / ltgsf] k|s[ltcg';f/ cjnf]sgsf ;fwg h:t} 
M ?h';"rL, >]0fLdfkg, ?la|S;nufotsf ;fwgsf] k|of]u u/L ljBfyL{n] u/]sf ;xL sfo{sf] ;xL 
tl/sfn] d"Nofª\sg u/L k|of]ufTds k'l:tsfdf clen]vLs/0f ug'{kg]{ 5 . 

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg\ ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ . 
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 201

 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utf cg'¿ksf d"Nofª\sgsf ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGTodf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u / 
pRrbIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRrbIftf tx_ 
sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ k[i7kf]if0f 
lbg'xf];\\ . h:t} M

Jf:t'ut k|Zg
s_ ;xL pQ/df uf]nf] -)_ lrx\g nufpg'xf];\ M
1. ;Gbe{ laGb'sf] ;fk]Ifdf s'g} j:t'n] cfkm\gf] :yfg kl/jt{g ub}{g eg] pSt j:t'sf] l:yltnfO{ 

s] elgG5 <

i)  rfn  ii)  ult   iii) lj>fd  iv)  j]u

2. tnsf dWo] ultsf nflu s'g egfO l7s 5 <

i. ultsf] PsfO m/s2 xf] .
ii. ult :s]n/ kl/df0f xf] .
iii. lglZrt lbzflt/ kf/ u/]sf] b'/LnfO{ ult elgG5 .
iv. ultsf] dfkg ug{ ;dosf] cfjZoQmf kb}{g .

3. lbOPsf] lrqdfePsf uf8Lsf] ;fk]lIfs ult lgsfNg] ;"q s'g xf] <

i. Va – Vb
ii. Va + Vb
iii. Va X Vb
iv. Va / Vb

4. 3 m/s sf] ;dfg ultdf uO/x]sf] j:t'sf] k|j]u slt x'G5 <

i)   3    ii)  0
iii) 6    iv) 2 

5. dnfO kmnj|mdsf nflu Pp6f laGb' b]pm, d k[YjL kN6fOlbg] 5' . of] egfO s;sf] xf] <

i)  cfls{ldl8h  ii)  Go'6g
iii)  d]G8n   iv)  kf:sn

6. s}FrL s'g >]0Lfsf] pQf]ns xf] <

i)  klxnf]   ii)  bf];|f]
iii)  t];|f]   iv)  rf}yf]
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lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *202

7. s'g} pQf]nssf] oflGqs kmfObf 2 5, o;sf] cy{ s] xf] <

i. nf]8eGbf Okmf]6{ b'O{ u'0ff 7'nf] 5 .
ii. Okmf]6{eGbf b'O{ nf]8 7'nf] u'0ff 5 .
iii. nf]8 / Okmf]6{ a/fa/ 5g\ .
iv. nf]8 / Okmf]6{sf] oflGqs kmfObf;Fu s'g} ;DaGw 5}g .

8. a/fa/ tf}n ePsf b'O{ hgf A / B gfd u/]sf h'DNofxf dflg;dWo] A n] lxn ePsf] rKkn 
/ B n] lxn gePsf] r]K6f] rKkn nufP/ lxnf] af6f]df lxFl8/x]sf 5g\ eg] tnsf dWo] s'g\ 
syg ;xL 5 <

i. B sf] eGbf A sf] rKknn] hldgdf a9L ulx/f] vfN8f] aG5 .
ii. A sf] eGbf B sf] rKknn] hldgdf a9L ulx/f] vfN8f] aG5 .
iii. A / B b'a}sf] rKknn] hldgdf a/fa/ ulx/f] vfN8f] aG5 .
iv. A / B b'a}sf] rKknn] hldgdf vfN8f] aGb}g .

9. t/n kbfy{sf] rfk gfKg k|of]u x'g] pks/0fsf] gfd s] xf] <

i)  Pld6/    ii)  ef]N6ld6/
iii)  Dofgf]ld6/   iv)  dlN6ld6/

10. Pp6f afv|f] / Pp6f pmF6nfO{ afn'jf ePsf] 7fFpdf lxF8\g nufpFbf tnsf dWo] s'g jfSo ;xL 
xf]nf <

i. pmF6eGbf afv|fnfO{ lxF8\g ;lhnf] x'G5 .
ii. afv|feGbf pmF6nfO{ lxF8\g ;lhnf] x'G5 .
iii. pmF6 / afv|f b'a}nfO{ lxF8\g ufx|f] x'G5 .
iv. pmF6 / afv|f b'a}nfO{ lxF8\g ;lhnf] x'G5 .

11. Pp6f 3/sf] klxnf], bf];|f], t];|f] / rf}yf] tnfdf ePsf a/fa/ cfsf/sf wf/fx¿df 3/sf] 5tdf 
ePsf] 6\ofª\sLaf6 kflg cfpF5 . olb a/fa/ cfsf/sf] aflN6g /fv]/ ;a} wf/fx¿ ;Fu} vf]Ng] 
xf] eg] s'g tnfsf] wf/fdf ePsf] aflN6g l56f] el/G5 xf]nf <

i)  klxnf]   ii)  bf];|f]
iii)  t];|f]   iv)  rf}yf]

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 203

!= PsfO kl/ro (Unit Introduction)
o; PsfOsf] d'Vo p2]Zo xfd|f] b}lgs hLjgdf zlStsf] cfjZostf, dxŒj, ltgLx¿sf] pkof]u;DaGwL 
1fg, l;k / clej[ltsf] ljsf; ug{' /x]sf] 5 . lglb{i6 p2]Zo xfl;n u/fpg tfk, k|sfz / Wjlgsf] 
kl/ro, dxŒj, c;/, tyf pkof]lutf h:tf ljifoj:t'x¿ ;dfj]z ul/Psf] 5 . l;sfO pknlAw 
/ ljifoj:t'sf] k|s[ltcg';f/ l;sfO;xhLs/0f sfo{ ubf{ ;d:of ;dfwfg, l;h{gfTds ;f]rfO, 
l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf; ug{sf nflu k|of]ufTds ljlw, 
:ynut cWoog ljlw, ;f]wvf]h tyf cGj]if0f ljlw, k|bz{g ljlw, kl/of]hgf sfo{, cjnf]sg ljlw, 
;xof]ufTds tyf ;xsfof{Tds ljlw, 36gf cWoog ljlw, clego ljlw h:tf ljlwdfkm{t cfjZos 
;xhLs/0f ul/g] 5 . o;sf ;fy} ljleGg ljifoj:t'sf] ;xhLs/0f ubf{ cjnf]sg, juL{s/0f, cg'dfg 
ug]{, lg:sif{ lgsfNg], dl:tis dGyg ug{], l6 rf6{ agfpg], b'|tn]vg h:tf tl/sf tyf /0fgLltsf] 
;d]t k|of]u ug'{kg]{ 5 . o;sf cnfjf PsfOsf] ljifoj:t';Fu ;DalGwt 36gfsf] cjnf]sg u/fpg], 
To;;DaGwL k|Zg ;f]Wg], To;sf] glthf cyjf k|efjaf/] k"jf{g'dfg ug{ k|f]T;fxg ug{], kl/slNkt 
wf/0ff k/LIf0f ug{ pT;flxt ug]{, cfkm}F lgisif{df k'Ug] cj;/ lbg] / lgisif{sf] k|of]u h:tf kIfdf 
Wofg k'¥ofpg'kb{5 .

@= l;sfO pknlAw
s_ tfk k|;f/0f x'g] ljleGg ljlw -;~rfng, ;+jfxg / ljls/0f_ nfO{ k|of]ufTds k|df0f;lxt 

JofVof ug{

v_ tfksf] ;~rfng lj|mofåf/f ;'rfns j:t' / s'rfns j:t' 5'6\ofpg / tfk ;~rfngsf] b}lgs 
hLjgdf pkof]u atfpg

u_ kfgLdf / xfjfdf tfksf] ;+jfxglj|mof k|bz{g ug{ tyf ;+jfxlgs wf/sf] JofVof ug{

3_ tfk k|;f/0fsf] ;+jfxg ljlwsf] b}lgs hLjgdf pkof]u atfpg

ª_ ljB't\ r'DasLo t/ª\usf] kl/ro;lxt tfk k|;f/0fsf] ljls/0f ljlw k|bz{g ug{

r_ b}lgs hLjgdf tfksf k|;f/0fsf ljlwx¿sf] pkof]u atfpg

5_ yd{;sf] agfj6 / sfo{k|lj|mof JofVof ug{

h_ xl/t u[xsf]sfo{ k|lj|mof j0f{g ug{ tyf o;sf] pkof]lutf atfpg

cg'dflgt sfo{306f M @)

b}lgs hLjgdf zlSt
(Energy in Daily Life)&

PsfO
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em_ uf]nfsf/ P]gf -sGs]e / sGe]S;_ sf] kl/ro lbg

~f_ uf]nfsf/ P]gfsf] aj|mtfsf] s]Gb|, k|d'v cIf / s]Gb|Ls/0f laGb', s]Gb|Ls/0f b'/L, P]gfsf] 
s]Gb|,aj|mtfsf] cw{Jof; lrGg

6_ uf]nfsf/ P]gfaf6 ljleGg b'/Ldf /x]sf j:t'sf] cfs[lt agfO{ k|bz{g ug{ / ag]sf] cfs[ltsf] 
k|s[lt j0f{g ug{

7_ uf]nfsf/ P]gfx¿af6 x'g] k/fjt{gsf ls/0f /]vf lrq agfpg

8_  uf]nfsf/ P]gfsf] pkof]lutf atfpg

9_ Wjlg t/ª\usf] kl/ro lbg

0f_ Wjlgsf] t/ª\u nDafO, cfj[lQ / j]usf] ;DaGw k|of]u u/L ;/n ul0ftLo ;d:of xn ug{

t_ >Jo Wjlg -cl8an ;fp08 _, OGk|mf;fpG8 / cN6«f;fpG8sf] kl/ro lbg

y_ Wjlgsf] tLj|tf (Intensity) sf] kl/ro lbg / ;"q k|of]u u/L dfkg ug{

b_ Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿ j0f{g ug{

#= ljifoj:t' / ;do ljefhg

j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_

! Tffk

tfksf] kl/ro, tfksf] k|;f/0fsf ;~rfng ljlw 
-kl/ro, ljleGg j:t'sf] ;~rfng Ifdtf / pkof]u_

@

tfksf] k|;f/0fsf ;+jfxg ljlw -kl/ro, ;+jfxlgs wf/ 
/ df};d, pkof]u_

!

tfksf] k|;f/0fsf ljls/0f ljlw !

@ t/ª\u

oflGqs / ljB't\ r'DasLo t/ª\u

@
ljB't\ r'DasLo t/ª\u / tfk k|;f/0fsf] ljls/0f ljlw

tfk k|;f/0fsf] ljls/0f ljlwdf j:t'sf] /ªsf] k|efj / 
pkof]u

# yd{; agfj6 / sfo{ !

$ xl/t u[x
xl/tu[xsf] kl/ro / sfo{ k|lj|mof

!
xl/tu[x k|efj
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% k|sfz

uf]nfsf/ P]gf -sGs]e / sGe]S;_ P]gfsf] kl/ro
@

uf]nfsf/ P]gfsf] k/fjt{g;DaGwL zAbfjnLx¿

sGs]e / sGe]S;af6 x'g] k/fjt{gsf] k|bz{g
@

jf:tljs / cjf:tljs cfs[ltsf] kl/ro

sGs]e tyf sGe]S;af6 xg] k/fjt{gsf ls/0f /]vflrq
@

uf]nfsf/ P]gfsf] pkof]lutf

^ Wjlg

Wjlgsf] j]u;DaGwL ul0ftLo ;d:of @

>Jo Wjlg, OGk|mf;fpG8 / cN6«f;fpG8 !

Wjlgsf] tLj|tf / o;sf]] dfkg !

Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿ !

& k|ltljDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !

%= l;sfO ;xhLs/0f lj|mofsnfk

klxnf] / bf];|f] lbg

ljifoj:t'M tfksf] kl/ro, tfk k|;f/0fsf] ;~rfng ljlw -kl/ro, ljleGg j:t'sf] ;~rfng Ifdtf 
/ pkof]u_

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • tfksf] kl/ro lbg
 • tfk k|;f/0f x'g] ;~rfng ljlw nfO{ k|of]ufTds k|df0f;lxt JofVof ug{
 • tfk ;~rfngdf ;'rfns / s'rfns j:t' 5'6\ofpg / tfk ;~rfngsf] b}lgs hLjgdf pkof]lutf 

atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 • rf6{k]k/, ;nfO{, l:k|6 NofDk, kmnfdsf] lsnf, lrD6f, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • kf7\ok':tssf] k]h g= 84 df ePsf lrqx¿ cjnf]sg ug{ nufpg'xf];\ .
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 • cjnf]sgkZrft\ lgDgfg';f/sf k|Zg ;f]lw pQ/ ;f]Rg nufpg'xf];\ .

   

 • k|ltlglw kfqx¿ rog u/L pQ/ eGg nufpg'xf];\ .
 • zlStsf] kl/ro tyf PsfO atfOlbg'xf];\ .
 • ;a} ljBfyL{nfO{ cfjZostfcg';f/sf]] ;d"xdf af8\g'xf];\ .
 • xfd|f] b}lgs hLjgdf zlStsf] dxŒj / pkof]lutfx¿ s] s] xf]nfg\ elg k|Zg ug'{xf];\ / ;a}nfO{ 

cfkm\gf] cfkm\gf] ;d"xdf 5nkmn ug{ nufpg'xf];\ .
 • uf]nfk|yfsf] k|of]u u/L k|To]s ;d"xaf6 Ps hgf ljBfyL{nfO{ pQ/ jfrg ug{ nufpg'xf];\ / 

cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

lgisif{

s'g} klg sfo{ ug{ ;Sg] IfdtfnfO{ zlSt elgG5 . zlStsf] P;\= cfO{= PsfO h'n xf] .

lj|mofsnfk @ M tfk (Heat)
 • ;"o{sf] tfkn] ubf{ lr;f] n'uf ;'sfPsf] jf lx6/n] sf]7f Gofgf] kf/]sf] jf UofF;df vfgf ksfPsf] 

jf o:t} cGo s'g}  tfksf] k|of]u ePsf] 36gf k|ToIf cjnf]sg ug{ nufpg'xf];\ .
 • b}lgs hLjgdf tfksf cGo pkof]lutfx¿ s] s] xf]nfg\ 5nkmn ug{ nufpg'xf];\ / ;d"xdf ldn]/ 

rf6{ k]k/df n]Vg nufpg'xf];\ .
 • Pen in the middle ljlwsf] k|of]u u/L pSt rf6{ k]k/ k|bz{g ug{ nufpg'xf];\ .
 • tfksf] kl/ro atfOlbg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 207

lj|mofsnfk # M tfk k|;f/0fsf] ;~rfng ljlw

 • ;a} ljBfyL{nfO{ ;'?df gttfpFb} kmnfdsf] 
lsnf 5f]P/ slt tftf] 5 cjnf]sg ug{ 
nufpg'xf];\ .

 • ca lrqdf h:t} pSt kmnfdsf] lsnfnfO{ 
lrD6fn] ;dft]/ Ps 5]pdf ttfpg 
nufpg'xf];\ .

 • yf]/} ttfPkl5 ;fjwfgL k"j{s pQm lsnfsf] 
csf]{ 5]pdf 5f]P/ tftf] eP gePsf] cjnf]sg ug{ nufpg'xf];\ / lgisif{ lgsfNg nufpg'xf];\ .

 • kf7\ok':tssf] k]h g= 186 df ePsf] lS|mofsnfk cWoog ug{ nufpg'xf];\ .
 • tfk k|;f/0fsf] ;~rfng ljlwsf o:tf cGo k|of]ufTds sfo{x¿ ug{ nufpg'xf];\ / cGTodf tfk 

k|;f/0fsf] ;~rfng ljlwsf] kl/ro atfOlbg'xf];\ .

lgisif{

7f]; j:t'df ePsf c0f'x¿ cfkm}F Ps 5]paf6 csf]{ 5]pdf g;/L sDkg x'Fbf tfk Ps c0f'af6 csf]{ 
c0f'df k|;f/0f x'g] k|lS|mofnfO{ tfksf] ;~rfng (Conduction of heat) elgG5 .

lj|mofsnfk $ M ;'rfns / s'rfns (Conductor and Insulator)
 • ;a} ljBfyL{nfO{ k|of]ufTds sfo{sf nflu cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ .
 • k|To]s ;d"xdf ljBfyL{nfO{ kf7\ok':tssf] k]h g= 187 df ePsf] lS|mofsnfk ug{ nufpg'xf];\ .
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Jf:t' tfk k|;f/0f u5{ ÷ub}{g lgisif{

 • of] lS|mofsnfkaf6 s'g j:t'n] tfk k|;f/0f u5{g\ / s'gn] ub}{gg\ lgisif{ lgsfNg nufpg'xf];\ / 
k|ltj]bg tof/ u/]/ csf]{ sIffdf k|:t't ug{ nufpg'xf];\ .

 • lS|mofsnfksf] lgisif{sf] cfwf/df ;'rfns / s'rfns j:t'sf] kl/ro atfOlbg'xf];\ .

lgisif{

kmnfd, tfdf h:tf Pp6f 5]paf6 csf]{ 5]ptkm{ tfk ;g]{ j:t'nfO{ ;'rfns elgG5 eg] Knfli6s, 
sf7 h:tf Pp6f 5]paf6 csf]{ 5]ptkm{ tfk g;g]{ j:t'nfO{ s'rfns elgG5 .

lj|mofsnfk % M ljleGg j:t'x¿sf] ;~rfng Ifdtf (Conduction capacity of various 
objects)
 • l;sfO{sf nflu ljBfyL{df pT;'Stf hufpg lgDg k|Zgdf 5nkmn u/fpg'xf];\ .

   

 • lS|mofsnfk 4 df h:t} ljleGg j:t'x¿sf] Pp6f 5]p ttfpg nufpg'xf];\ .
 • ljleGg j:t'x¿sf] Pp6f 5]p ttfpFbf csf]{ 5]p slt l56f] tfT5, ;a}nfO{ 5f]P/ cg'ej ug{ 

nufpg'xf];\ .
 • ljleGg j:t'x¿sf] ;~rfng Ifdtf t'ngf ug{ l;sfpb} tfk;~rfng Ifdtfsf] kl/ro 

atfOlbg'xf];\ .

lgisif{

tfk l56f] k|;f/0f ug]{ j:t'sf] tfk;~rfng Ifdtf a9L x'G5 eg] tfk l9nf] k|;f/0f ug]{ j:t'sf] 
tfk ;~rfng Ifdtf sd x'G5 .

lzIfssf nflu yk hfgsf/L

;fdfGotof wft'sf] ;~rfng Ifdtf a9L ePsfn] wft'n] tfk l56f] k|;f/0f ub{5g\ eg] cwft'sf] 
;~rfng Ifdtf sd ePsfn] cwft'n] tfk l9nf] k|;f/0f ub{5g\ .t/ j:t'sf] tfk ;~rfng 
Ifdtf kbfy{sf cf0fljs u'0fx¿ / tfkj|mddf e/ kg]{ ePsfn] cwft' eP klg lx/f / u|fkmO6sf] 
;~rfng Ifdtf wft'sf] eGbf a9L x'G5 .
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lj|mofsnfk ^ M tfk ;~rfngsf] b}lgs hLjgdf pkof]u (Applications of heat conduction 
in daily life)
 • kf7\ok':tssf] k]h g= 188 df ePsf] tfk ;~rfngsf] b}lgs hLjgdf pkof]u zLif{ssf] kf7\ofz+ 

;:j/jfrg ug{ nufpg'xf];\ .
 • tfk ;~rfngsf] b}lgs hLjgdf x'g] pkof]lutf;Fu ;DalGwt\ >Job[io ;fdu|L sIffdf k|bz{g 

ug'{xf];\ .
 • cleefjssf] lgu/fgLdf ;fjwfg eP/ cfcfkm\gf] 3/df o:tf pkof]lutfx¿ k|ToIf cjnf]sg 

ug{ cfjZos ljlwx¿ atfOlbg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
d"Nofª\sgsf nflu ljBfyL{nfO{ lgDg k|Zg ;f]Wg'xf];\ / uf]nfk|yfåf/f ljBfyL{ 5gf}6 u/L pQ/ eGg 
nufpg'xf];\ .

 • zlSt eg]sf] s] xf] < o;sf] PsfO klg n]Vg'xf]; .
 • tfk k|;f/0fsf] ;~rfng ljlweGgfn] s] a'lemG5<
 • tfk ;~rfngsf] b}lgs hLjgdf x'g] pkof]lutf eGg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg k|Zg tyf kl/of]hgf sfo{x¿ lbg ;lsG5 M
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t];|f] lbg (Third day)

ljifoj:t'M tfksf] k|;f/0fsf ;+jfxg ljlw -kl/ro, ;+jfxlgs wf/ / df};d, pkof]u_

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • tfksf] kl/ro lbg
 • kfgLdf / xfjfdf tfksf] ;+jfxg k|bz{g ug{ tyf ;+jfxlgs wf/sf] JofVof ug{
 • tfk k|;f/0fsf] ;+jfxg ljlwsf] b}lgs hLjgdf pkof]u atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
las/, kfgL, /ftf] d;L, tfksf] ;|f]t, rf6{k]k/, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M tfksf] ;+jfxg ljlw

 • cl3Nnf] sIffsf] kl/of]hgf sfo{k|:t't ug{ nufpg'xf];\ .
 • kf7\ok':tssf] k]h g= 188 df ePsf] lS|mofsnfk ug{ nufpg'xf];\ / cjnf]sg ug{ nufpg'xf];\ .

  

 • pQm lS|mofsnfksf]  gtLhfsf cfwf/df lgisif{ lgsfNg nufg'pxf];\ / ;+jfxg k|lj|mofsf] kl/ro 
atfOlbg'xf];\ .

 • ;+jfxg k|lqmofsf pbfx/0fx¿, ;d'b|L xfjf / hldgsf] xfjfsf] af/]df >Job[io ;fdu|L k|:t't 
ug'{xf];\ .

 • ;+jfxlgs wf/ tyf o;n] df};ddf kfg]{ k|efjsf] af/]df pbfx/0f atfpFb} >Job[io ;fdu|L k|:t't 
ug'{xf];\ .

 • ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ lgDg lrq lk|G6 u/]/ ;d'b|L xfjf / 
hldgsf] xfjfsf] af/]df k|ltlglw ljBfyL{ 5gf]6 u/L AofVof ug{ nufpg'xf];\ .
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lgisif{

UofF; / t/n kbfy{leq c0f'x¿sf] rfnåf/f x'g] tfk :yfgfGt/0fsf] k|lj|mofnfO{ ;+jfxg elgG5 .

lzIfssf nflu yk hfgsf/L

t/n / UofF; kbfy{nfO{ ttfpFbf ttfOPsf] txsf] 3gTj 36\5 / sd 3gTj ePsf] o:tf] txsf] 
tftf] efu dflylt/ hfG5 . pSt vfnL 7fpF cf]u6\g a9L 3gTj ePsf] lr;f] efu tnlt/ cfpF5 .  
of] k|lj|mof lg/Gt/ rln/xFbf t/n jf UofF;sf] ;a} efu tftf] x'G5 . o;/L ;+jfxg k|lj|mofdfkm{t\ 
tfk k|;f/0f x'G5 .

lj|mofsnfk @ M ;+jfxgsf k|sf/x¿ (Types of convection)
 • aln/x]sf] d}gaQLeGbf a/fa/ b'/Ldf ;fjwfgL k"j{s Pp6f xftnfO{ dfly / csf]{ xftnfO{ 5]plt/ 

/fv]/ tftf]kgfsf] cg'eg ug{ nufpg'xf];\ .
 • s'g xftdf a9L tftf] cg'ej eof], lsg < 5nkmn ug{ nufpg'xf];\ .
 • tfksf] ;+jfxg ljlwsf] :d/0f u/fpb} ;+jfxg ljlwsf k|sf/sf] af/]df kf7\ok':tssf] ljifoa:t' 

:jcWoog ug{ nufpg'xf];\ .
 • kf7\ok':tssf] lS|mofsnfk 7.4 df ePsf k|Zgdfly cfkm\gf] k|ToIf ;xeflutfdf 5nkmn 

u/fpg'xf];\ / s]xL k|ltlglw ljBfyL{af6 pQ/ eGg nufO{ cfjZos k[i7kf]if0f lbg'xf];\ .

lgisif{

Tffksf] ;+jfxg ljlwsf k|sf/x¿ b'O{cf]6f x'G5g\ .
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lj|mofsnfk # M b}lgs hLjgdf ;+jfxgsf] pkof]lutf (Applications of convection in daily 
life)
 • ;a} ljBfyL{nfO{ 5'6\6f 5'6\6} b}lgs hLjgdf ;+jfxgsf] pkof]lutfx¿ uf]Ko ¿kdf cfkm\gf] sfkLdf 

b|'t n]vg ug{ nufO{ jfrg ug{ nufpg'xf];\ .
 • ;a} ljBfyL{nfO{ ;a}sf] k|:t'lt d"Nofª\sg ug{ nufO{ ;jf]{Ts[i6 k|:t'ltnfO{ k'/:sf/sf] Joj:yf 

ug'{xf];\ .
 • ;a} ljBfyL{n] n]v]sf pkof]lutfx¿df cfjZos k[i7kf]if0f lbg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
d"Nofª\sgsf nflu ljBfyL{nfO{ lgDg k|Zg ;f]Wg'xf];\ / uf]nfk|yfåf/f ljBfyL{ 5gf]6 u/L pQ/ eGg 
nufpg'xf];\ .

 • tfk k|;f/0fsf] ;+jfxg ljlw eg]sf] s] xf] <
 • lbgsf] ;dodf lr;f] xfjf ;d'b|af6 hldgtkm{ axg'sf] sf/0f s] xf]<
 • /flqsf] ;dodf lr;f] xfjf hldgaf6 ;d'b|tkm{ axg'sf] sf/0f JofVof ug'{xf];\<
 • tfk k|;f/0fsf] ;+jfxg ljlwsf] b}lgs hLjgdf x'g] pkof]lutfx¿ eGg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg k|Zg tyf kl/of]hgf sfo{x¿ lbg ;lsG5 .

 • ;d'b|L xfjf / hldgsf] xfjfsf] lardf lrq;lxtsf km/sx¿ n]vL rf6{k]k/;lxt sIffdf k|:t't 
ug'xf];\ .

 • rf6{k]k/df b}lgs hLjgdf ;+jfxgsf pkof]lutfx¿ n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ .

rf}yf] lbg (Fourth day)

ljifoj:t'M tfksf] k|;f/0fsf ljls/0f ljlw

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcome/ specific objective)
 • tfk k|;f/0fsf] ljls/0f ljlw k|bz{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
xft] n]G;, bfp/f, ;nfO{F, sfuhsf] 6'S|mf, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk ! M k|ltj]bg k|:t'tLs/0f (Presentation of project report)
 • ;a} ljBfyL{nfO{ 3fd nfu]sf] v'nf rf}/ jf 5tdf lnP/ hfg'xf];\ / cfhsf] sIff ;~rfng ;f]xL 

7fpFdf ug'{xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 213

 • b'O{hgf ljBfyL{sf] ;xof]udf k|To]s ljBfyL{nfO{ 5f]6s/Ldf cl3Nnf] sIffsf] kl/of]hgf sfo{sf] 
cfkm\gf] cfkm\gf] k|ltj]bg k|:t't ug{ nufpg'xf];\ .

 • lgDgfg';f/ d"Nofª\sgsf cfwf/x¿ tof/ u/L k|To]s ljBfyL{ k|:t'lt d"Nofª\sg ug'{xf];\ M

If]q Eff/

ljioj:t' jfkt $

k|ltj]bgsf] 9fFrf jfkt @

;dol;df jfkt !

Rff6{k]k/df lrq / zAb Joj:yfkg jfkt !

k|:t'lt jfkt @

hDdf !) c+s

 • d"Nofª\sgkZrft\ ;jf]{Ts[i6 ljBfyL{nfO{ k'/:sf/sf] Joj:yf ug'{xf];\ .

lj|mofsnfk @ M tfksf] ljls/0f ljlw (Radiation of heat)
 • lj|mofsnfk ! kZrft\ ljBfyL{nfO{ lgDg k|Zg ;f]lw 5nkmn u/fpg'xf];\ .

 sIff sf]7fleq jf 5fof k/]sf] 7fpFdf a:bf / 3fddf a:bf s] s] km/s cg'ej eof] < lsg <

 • 5nkmn kZrft ljBfyL{sf k|ltlS|mofx¿ ;'Gg'xf];\ / cfj:os k[i7kf]if0f;lxt ljls/0f ljlwaf6 
;"o{sf] tfkzlSt k[YjL;Dd cfP/ tftf] cg'ej ePsf] s'/f k|i6 kfl/lbg'xf];\ .

 • Pp6f xft] n]G;sf] k|of]u u/L ;"o{sf] k|sfzsf ls/0fx¿nfO{ kmf]s; u/]/ sfuhsf] 6'S|mfnfO{ 
hnfpg'xf];\ .

 • ljls/0f ljlwaf6 cfPsf] ;f}o{ tfkzlStnfO{ kmf]s; ubf{ sfuh hn]sf] s'/f atfOlbg'xf];\ .

lgisif{

;"o{ / k[YjLsf] lardf vfnL 7fpF ePsfn] ;~rfng jf ;+jfxg ljlwaf6 tfksf] k|;f/0f ;Dej 
5}g . To;}n] ;"o{af6 k[YjL;Dd tfksf] k|;f/0f ljls/0f ljlwaf6 x'G5 . o;/L ljgf dfWod tfksf] 
k|;f/0f x'g] lS|mofnfO{ ljls/0f elgG5 .

lj|mofsnfk # M ljls/0f ljlwsf] pbfx/0f (Example of radiation)
 • v'nf rf}/df yf]/} bfp/f jf sfuh hDdf ug{ nufpg'xf];\ / ;fjwfg eP/ cfuf] afNg nufpg'xf];\ .
 • cfuf]sf] rf/}tkm{ uf]nf] 3]/fdf ljBfyL{nfO{ a:g nufpg'xf];\ .
 • s]xL ;dokl5 cfuf]sf] tftf]kgf dx;'; eP gePsf] cg'ej ug{ nufpg'xf];\ .
 • cfuf]sf] tfkzlSt s'g ljlwaf6 jl/kl/ ;/]sf] xf]nf 5nkmn ug{ nufpg'xf];\ .
 • ljls/0f ljlwaf6 x'g] tfk k|;f/0fsf cGo pbfx/0f klg atfOlbg'xf];\ .
 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ .
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lgisif{

cfuf] / ljBfyL{sf] lardf xfjf /x]sf] t/ xfjf tfksf] s'rfns ePsfn] ;~rfng ljlwaf6 
tfksf] k|;f/0f ;Dej 5}g . pSt xfjf tft]/ dfly cfsfztkm{ hfg] ePsfn] ;+jfxg ljlwaf6 
klg ljBfyL{;Dd tfk zlSt k'Ug ;Sb}g . To;}n] cfuf]af6 ljBfyL{;Dd tfksf] k|;f/0f ljls/0f 
ljlwaf6 x'G5 .

-3_ d"Nofª\sg (Evaluation)
d"Nofª\sgsf nflu ljBfyL{nfO{ lgDg k|Zg ;f]Wg'xf];\ / hf]/ ;ª\Vof /f]n g+ ePsf ljBfyL{ 5gf]6 u/L 
pQ/ eGg nufpg'xf];\ .

 • tfk k|;f/0fsf] ljls/0f ljlw eg]sf] s] xf] <
 • tfk k|;f/0fsf] ljls/0f ljlwsf] b}lgs hLjgdf x'g] pkof]lutf atfpg'xf];\ .
 • ;"o{af6 k[YjL;Dd s;/L ;f}o{ tfk cfO{k'U5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg k|Zg lbg ;lsG5 M

 • afbn nfu]sf] lbgeGbf v'Nnf cfsfz ePsf] lbg a9L udL{ x'g'sf] sf/0f s] xf]nf < AofVof 
ug{'xf];\ .

 • lbgsf] ;do / /ftsf] ;dodWo] s'g ;dodf a9L tftf] x'G5 < sf/0f;lxt AofVof ug'{xf];\ .

kfrf}F / 5}7f}F lbg (Fifth and sixth day)

ljifoj:t' M oflGqs t/ª\u / ljB't\ r'DasLo t/ª\u, ljB't\ r'DasLo t/ª\u / tfk k|;f/0fsf] 
ljls/0f ljlw, tfk k|;f/0fsf] ljls/0f ljlwdf j:t'sf] /ªsf] k|efj / pkof]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
 • ljB't\ r'DasLo t/ª\usf] kl/ro lbg
 • tfk k|;f/0fsf] ljls/0f ljlwdf j:t'sf] /ªsf] k|efj / pkof]lutf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
af6f, kfgL, rf6{k]k/, 9'ª\uf 8f]/L, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

lj|mofsnfk ! M t/ª\usf] cjnf]sg (Observation of wave)
 • l:y/ /x]sf] af6fsf] kfgL, kf]v/L, tfn jf hd]sf] kfgL ePsf] :yfgdf Pp6f 9'ª\uf km\ofFs]/ x]g{ 

nufpg'xf];, s] x'G5, cjnf]sg ug{ nufpg'xf];\ . zfGt kfgLdf 9'ª\uf km\ofFs]kl5 kfgLsf] ;tx 
tn dfly ub}{ lsgf/lt/ lxFl8/x]sf] h:t} b]lvG5 / 5fn pTkGg x'G5 h;nfO{ t/ª\u elgG5 eg]/ 
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atfOlbg'xf];\ . kfgLsf] 5fnsf] sDkg lsgf/;Dd k'U5 eg] kfgL hxfFsf] ToxLF /lx/x]sf] s'/f 
b]vfpg Pp6f  ;fgf] Knfli6ssf] 6'S|mf kfgLdf /fVg nufpg'xf]; / of] lS|mofsnfk bf]xf]¥ofpg 
nufpg'xf];\ .

 • dflysf] lrqdf h:t} ;Dd k/]sf] hldgsf] ;txeGbf s]xL dfly 8f]/Lsf] Ps 5]p afFWg nufpg'xf];\ .  
Pshgf ljBfyL{nfO{ 8f]/Lsf] csf]{ 5]pm ;dft]/ lgoldt ¿kdf tn dfly xNnfpg nufpg'xf]; 
/ cGo ;a}nfO{ cjnf]sg ug{ nufpg'xf];\ . lrqdf h:t} t/ª\ux¿ cjnf]sg ug{ ;s] g;s]sf] 
5nkmn ug{ nufpg'xf];\ .

lgisif{

s'g} klg j:t'df sDkg x'Fbf t/ª\ux¿ lgl:sG5g\ . t/ª\ux¿ ljleGg k|sf/sf x'G5g\ .

lj|mofsnfk @ M oflGqs / ljB't\ r'DasLo t/ª\u(Mechanical and electromagnetic wave)
 • lgDg k|Zg ;f]Wg'xf];\ / ljBfyL{nfO{ 5nkmn ug{ nufpg'xf];\ .

 e"sDk uPsf] a]nf k[YjLsf] ;txdf ePsf dflg;x¿n] wSsf dx;'; u5{g\  . s] cfsfzdfly 
pl8/x]sf] r/f jf hxfhdf klg e"sDksf] wSsf dx;'; x'G5, lsg <

 dflysf] lS|mofsnfkdf kfgLdf pTkGg ePsf] t/ª\u kfgLsf] lsgf/;Dd dfq lsg uPsf] xf]
nf, 6f9f;Ddsf] hldgdf lsg pSt t/ª\u cg'ej ug{ ;lsPg xf]nf <

 • kfgLdf pTkGg x'g] t/ª\u, e"sDksf] t/ª\u, Wjlg t/ª\u h:tf t/ª\unfO{ k|;f/0fsf nflu dfWod 
cfjZos kg]{ ePsfn] lglZrt dfWod;Dd dfq To:tf t/ª\u k|;f/0f x'G5g\ eg]/ atfOlbg'xf];\ .

 • t/ ;"o{ / k[YjLsf] lardf clwstd vfnL 7fpF (Vaccum) eP tfklg k|sfz t/ª\u ;"o{af6 
k[YjL;Dd cfOk'U5, lsgeg] k|sfz t/ª\unfO{ k|;f/0f x'gsf nflu dfWodsf] cfjZostf kb}{g 
eg]/ atfOlbg'xf];\ .

 • oflGqs t/ª\u / ljB't\ r'DasLo t/ª\usf] larsf km/sx¿ b|'t n]vg ug{ nufpg'xf];\ / n]vg 
sfo{ kZrft\ km/s n]lvPsf] rf6{ k[k/ k|bz{g ug{'xf];\ . b'O{ b'O{ hgf ljBfyL{nfO{ hf]8L ;d"x agfO{ 
cfkm\gf] sfkL ;f6f;f6 ug{ nufpg'xf];\ . rf6{ k]k/df n]lvPsf oflGqs t/ª\u / ljB't\ r'DasLo 
t/ª\usf] lardf n]lvPsf km/s cWoog ub}{ ;fyLsf] sfkLdf n]lvPsf km/ssf] d"Nofª\sg ug{ 
nufpg'xf];\ .
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lgisif{

k|;f/0fsf nflu dfWod cfjZos kg]{ t/ª\unfO{ oflGqs t/ª\u elgG5 eg] k|;f/0fsf nflu 
dfWod cfjZos gkg]{ /]8of] t/ª\u, dfOS|mf]j]a, PS;/], lelhan /] h:tf t/ª\unfO{ ljB't\ 
r'DasLo t/ª\u elgG5 .

lj|mofsnfk # M  ljB't\ r'DasLo t/ª\u / tfk k|;f/0fsf] ljls/0f ljlw(Electromagnetic 
wave and radiation method of heat transmission)
 • ljB't\ r'DasLo t/ª\usf ljleGg pbfx/0fx¿, tfk k|;f/0f ug]{ OGk|mf/]8 ljls/0f / ;"o{af6 

k[YjL;Dd x'g] tfk k|;f/0f;Fu ;DalGwt >Job[io ;fdu|L k|:t't ug'{xf];\ . tfk k|;f/0f ug]{ 
OGk|mf/]8 ljls/0f Ps k|sf/sf] ljB't\ r'DasLo t/ª\u xf] eg]/ atfOlbg'xf];\ .

lgisif{

;"o{, cfuf], lx6/ h:tf tfksf ;|f]tn] ljB't\ r'DasLo t/ª\u pTkGg ug]{ ePsfn] ljls/0f 
ljlwdfkm{t\ tfksf] k|;f/0f x'G5 .

lj|mofsnfk $ M tfk k|;f/0fsf] ljls/0f ljlwdf j:t'sf /ªsf] k|efj / pkof]u

 • kf7\ok':tssf] k]h g+ 195 df ePsf] lS|mofsnfk ug{ nufpg'xf];\ .
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 • cjnf]sgkZrft\ sfnf] /ªsf] a6\6fdf /fv]sf] ydf]{ld6/n] a9L tfkj|md b]vfpg'sf] sf/0f :ki6 
kfl/lbg'xf];\ .

 • ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf af8\g'xf];\ / k|To]s ;d"xnfO{ Pp6f Pp6f k|Zg ;f]wL 
;d"xdf 5nkmn ug{ nufpg'xf];\ .

 hf8f] ofddf ;fdfGotof sfnf] /ªsf] sk8f nufOG5 eg] udL{ofddf ;]tf] /ªsf] sk8f 
nufOG5, lsg <

 ;f]nf/ lx6/sf] ;tx sfnf] /ªn] kf]ltPsf] x'G5, lsg <

 w]/} udL{ x'g] 7fpFdf ePsf 3/sf] aflx/L leQfdf ;]tf] /ª kf]ltPsf] x'G5, lsg <

 vfgf ksfpg] efF8fsf] aflx/L ;tx sfnf] /ªsf] agfOPsf] x'G5, lsg <

 • ;d"xsf] g]tfnfO{ ;DalGwt k|Zgsf] pQ/ eGg nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

lgisif{

sfnf] /ªsf j:t'df tfk zf]if0f ug]{ / tfk pT;h{g ug]{ Ifdtf cGo /ªsf j:t'sf] t'ngfdf a9L 
x'G5 .

lj|mofsnfk % M b}lgs hLjgdf tfksf] ljls/0fsf] pkof]lutf

 • kf7\ok':tsdf ePsf] b}lgs hLjgdf tfksf] ljls/0fsf] pkof]lutf kf7\of+z :jcWoog ug{ 
nufpg'xf];\ .

 • ljBfyL{nfO{ sDKo'6/ k|of]uzfnfdf nu]/ b}lgs hLjgdf tfksf] ljls/0fsf] pkof]lutf;Fu ;+alGwt 
>Job[io ;fdu|L lgdf{0f ug{ nufO{ kfn}kfnf] sIffdf k|:t't ug{ nufpg'xf];\ / of] sfo{sf nflu 
cfjZostfcg';f/ ;d"x lgdf{0f u/L oy]:6 ;xhLs/0f ug'{xf];\ .
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-3_ d"Nofª\sg (Evaluation)
d"Nofª\sgsf nflu ljBfyL{nfO{ lgDg k|Zg ;f]Wg'xf];\ / hf]/ ;ª\Vof /f]n g+ ePsf ljBfyL{ 5gf]6 u/L 
pQ/ eGg nufpg'xf];\ .

 • e"sDk uPsf] a]nf k[YjLsf] ;txdf ePsf dflg;x¿n] wSsf dx;'; u5{g\  . s] cfsfzdfly 
pl8/x]sf] r/f jf hxfhdf klg e"sDksf] wSsf dx;'; x'G5 xf]nf, lsg <

 • oflGqs / ljB't\ r'DasLo t/ª\usf] lardf s] km/s 5 <
 • z"Go (vacuum) df k|sfzsf] ult slt x'G5 <
 • xfjfdf Wjlgsf] ult slt x'G5 <
 • tfksf] k|;f/0f ug]{ ljB't\ r'DasLo t/ª\usf] gfd s] xf] <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg k|Zg lbg ;lsG5 .

 • b}lgs hLjgdf tfk k|;f/0fsf] ljls/0f ljlwsf pkof]lutf s] s] x'g\ <

;ftf}F lbg (Seventh day)

ljifoj:t'M yd{;sf] agfj6 / sfo{

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • yd{;sf] agfj6 / sfo{ k|lj|mof JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L  
yd{;, tftf] kfgL, sfFrsf] lunf;, rf6{k]k/, cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M dlitis dGyg\ 

 • Pp6f yd{; lnP/ sIffdf hfg'xf];\ / lgDg k|Zg ;f]w]/ ljBfyL{nfO{ ;f]Rg nufpg'xf];\ M
 of] efF8f]sf] gfd s] xf] <

 xfdLn] yd{;sf] k|of]u s] sfo{sf nflu u5f}{ <

 tftf] j:t'nfO{ yd{;df /fVbf nfdf] ;do;Dd tftf] g} /xG5 t/ lr;f] j:t'nfO{ yd{;df  
/fVbf s] x'G5 xf]nf <

 yd{;sf pkof]lutfx¿ s] s] x'g\ <

 • kfnf}kfnf] xft p7fP/ cfkm'n] hfg]sf] pQ/ eGg nufpg'xf];\ / kof{Kt 5nkmn ug{ nufpg'xf];\ .  
cGTodf cfhsf] sIffdf yd{;sf] af/]df hfGg ljBfyL{nfO{ yk pT;'s agfpg'xf];\ .
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lj|mofsnfk @ M yd{;sf] agfj6 cjnf]sg

 • Pp6f ljB'tLo lsTnLdf jf cGo s'g} efF8f]df kfgL ttfpg nufpg'xf];\ . lunf;sf] ;xfotfn] 
tftf] kfgLsf] a/fa/ dfqf yd{; / kflg /fVg ldNg] ;fwf/0f af]tndf /fVg nufpg'xf];\ . s]xL 
;dokZrft\ ydf]{ld6/sf] ;xfotfn] yd{;df ePsf] kflg / ;fwf/0f af]tndf ePsf] kfgLsf] 
tfkS|md gfKg nufP/, tfS|md km/s x'g'sf] sf/0fsf af/]df ;f]Rg nufpg'xf];\ . ;f]lr;s]kl5, 3 
cf]6f ;d"x agfOlbg'xf];\ . ;d"xdf 5nkmn ug{ nufpg'xf]];\ / ;d"x g]tfnfO{ ;DefJo sf/0f eGg 
nufpg'xf];\ . ;a} ;d"xsf k|ltlS|mofx¿ ;d]6]/ cfjZos k[i7kf]if0f lbg'xf];\ .

 • yd{;sf] lelq efu b]vfP/ o;n] leqsf] tfknfO{ aflx/ / aflx/sf] tfknfO{ leq ;~rfng, 
;+jfxg / ljls/0f ljlwaf6 cfpg hfg s;/L /f]S5 eg]/ atfOlbg'xf];\ .

 • yd{;sf] agfj6 tyf sfo{ k|0ffnL;DaGwL >Job[io ;fdfu|L k|:t't ug'{xf];\ .

lgisif{

yd{; ;fdfGotof sfFr jf l:6nsf b'O{cf]6f tx ldn]/ ag]sf] x'G5 . b'a} txsf] lardf Eofs'd 
agfOPsf] x'G5, h;n] ubf{ tfksf] k|;f/0f x'g kfpFb}g / yd{;leq /flvPsf] tftf] j:t' nfdf] 
;do;Dd tftf] g} /xG5 eg] lr;f] j:t' lr;f] g} /lx/xG5 .

lj|mofsnfk # M yd{;sf] gd'gf lgdf{0f

 • ;a} ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf afF8\g'xf];\ . k|To]s ;d"xnfO{ Pp6f sfFrsf] / Pp6f 
l:6nsf] Unf; pknAw u/fpg'xf];\ . l:6nsf] Unf;leq ydf]{sf]nsf ;;fgf s]xL 6'\j|mfx¿ /fVg 
nufpg'xf];\ . sfFrsf] Unf;nfO{ l:6nsf] Unf;leq /fVbf b'j}sf] lardf clnslt xfjf /xg ldNg] 
u/L ldnfP/ /fVg nufpg'xf];\ . b'j} Unf;sf] lardf ePsf] xfjfleq aflx/ hfg gldNg] u/L b'j} 
Unf;sf] dflyNnf] efunfO{ ydf]{sf]nsf 6'j|mf udsf] ;xfotfn] 6fF:g'xf];\ . Unf;sf] lasf]{ agfpg 
ydf]{sf]nsf] k|of]u ug'{xf];\ . k|To]s ;d"xsf ljBfyL{nfO{ kfn}kfnf] cfkm\gf] cfkm\gf] gd'gf yd{;sf] 
k/LIf0f ug{ nufpg'xf];\ / sIffdf k|bz{g ug{ nufpg'xf];\ .

-3_ d"Nofª\sg
d"Nofª\sgsf nflu ljBfyL{nfO{ lgDg k|Zg 
;f]Wg'xf];\ / lahf]/ ;ª\Vof /f]n g+ ePsf ljBfyL{ 
5gf]6 u/L pQ/ eGg nufpg'xf];\ .

 • lgDg lrq lk|G6 u/L k|bz{g ub}{ ljBfyL{nfO{ 
yd{;sf] agfj6 AofVof ug{ nufpg'xf];\ .

 • 3/df ePsf ;fdu|Lx¿sf] k|of]u u/]/ 
yd{;sf] gd'gf s;/L agfpg ;lsG5 xf]nf < 
5f]6s/Ldf eGg'xf];\ .
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 • yd{;sf b'O{cf]6f txx¿sf] lardf lsg z"Gotf agfOPsf] xf]nf <

-ª_ u[xsfo{÷kl/of]hgf sfo{ 
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg k|Zg lbg ;lsG5 .

 • b}lgs hLjgdf yd{;sf pkof]lutf rf6{k]k/df n]lv csf]{ sIffdf k|bz{g ug{ nufpg'xf];\ .
 • plDnPsf] kfgLnfO{ a/fa/ dfqfdf 12 306f;Dd yd{; / ;fwf/0f af]tndf /fVbf s] leGgtf 

kfOof] < pSt k|of]u u/L k|of]usf] k|ltj]bg tof/ kfg'{xf];\ / sIffdf k|:t't ug'{xf];\ .

cf7f}F lbg (Eighth day)

ljifoj:t' M xl/t u[x

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • xl/t u[xsf] sfo{ k|lj|mof j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
lk|G6 u/]sf lrqx¿, Nofk6k, rf6{k]k/, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M sljtf jfrg

 • lgDg sljtf ePsf] lrq lk|G6 u/]/ jf rf6{k]k/åf/f k|bz{g 
ub}{ no ldnfP/ jfrg ug{ nufpg'xf];\ .

 • jfrg kZrft\ cfhsf] sIffdf xfdL s] cWoog ug{]5f}F eGg] s'/f :ki6 kfl/lbg'xf];\ .

lj|mofsnfk @ M xl/t u[x (Green house)
 • xl/t u[x, o;sf k|sf/x¿ tyf o;sf] 

k|efj;DaGwL >Job[io ;fdu|L k|:t't ug'{xf];\ .  
cfkm\gf] lgu/fgLdf gd'gf xl/t u[x agfpg 
nufpg'xf];\ / pSt gd'gfnfO{ 3fd nfu]sf] 7fpFdf 
/fvL s]xL ;dokZrft\ ydf]{ld6/sf] ;xfotfn] leq 
/ aflx/sf] tfkj|md gfKg nufpg'xf];\ . tfkj|mddf 
cfPsf] km/skgfsf] sf/0f / o;sf kmfObfx¿sf] 
af/]df 5nkmn ug{ nufpg'xf];\ . a]df};dL t/sf/L 
pTkfbg ug{ s[ifsn] Knfl:6saf6 agfPsf 
6g]nsf] kmf]6f] k|bz{g ub}{ pSt lrqx¿ lrGg / 
o;sf kmfObfaf/] 5nkmn ug{ nufpg'xf];\ .
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lj|mofsnfk # M pRr xl/t u[x k|efj (Over green house effect)
 • pRr xl/t u[x k|efj;Fu ;DalGwt cl3Nnf] lqmofsnfkdf x]/]sf] >Job[io ;fdu|L :d/0f ug{ 

nufpg'xf];\ .
 • lgDg lrq lk|G6 ug'{xf];\ / Global warming tyf o;sf c;/ eGg] zLif{s jl/kl/ /x]/ 

ljBfyL{nfO{ k|Zg ;f]w]/ lglZrt ;doleq pQ/ eGg nufpFb} tftf] cfn' (Hot potato) v]n 
v]nfpg'xf];\ .

 • k|fs[lts xl/t u[xsf] k|efj cTolws x'Fbf b]vf kg]{ c;/x¿ b|'t n]vg ug{ nufpg'xf];\ / n]lvPsf] 
sfuh c:yfoL ¿kn] leQfdf 6fF:g nufpg'xf];\ . vfnL 306Ldf jf cGo s'g} ;dodf Ps csf{] 
;fyLsf] sfo{ cWoog u/L Ps csf{]nfO{ cfjZos k[i7kf]if0f lbg lgb]{zg lbg'xf];\ .

lgisif{

Jffo'd08ndf xl/t u[x UofF;sf] dfqf a9]/ k[YjLsf] tfkj|md lg/Gt/ a9\b} uPkl5 k|lts"n 
jftfj/0f aGb} hfg'nfO{ pRr xl/t u[x k|efj elgG5 .

lzIfssf nflu yk hfgsf/L

xl/t u[xsf k|efj ;sf/fTds / gsf/fTds u/L b'O{ k|sf/sf x'G5g\ . k[YjLsf] tfkdfg oyfjt\ 
/xg', kfl/l:ylts k4lt l:y/ /xg' cflb xl/t u[x k|efjsf ;sf/fTds c;/ x'g\ eg] jfo'd08nLo 
tfkj|md a9\g', hnrj|mdf kl/jt{g x'g', dfgjLo :jf:Yodf gsf/fTds c;/ kg'{, s[lif pTkfbgdf 
sdL cfpg', lxpF klUnP/ lxdfnx¿ gfª\uf] x'Fb} hfg', hldgsf] d?e"dLs/0f x'Fb} hfg', kfl/l:ylts 
k4ltdf gsf/fTds c;/ kg'{ pRr xl/t u[x k|efjsf gsf/fTds c;/ x'g\ .

-3_ d"Nofª\sg (Evaluation)
d"Nofª\sgsf nflu ljBfyL{nfO{ lgDg k|Zg ;f]Wg'xf];\ / a]hf]/ ;ª\Vof /f]n g+ ePsf ljBfyL{ 5gf]6 
u/L pQ/ eGg nufpg'xf];\ .

 • cfhef]ln df};dcg';f/sf] t/sf/L dfq geO{ t/sf/L k;ndf jif{el/ g} x/]s k|sf/sf] t/sf/L 
kfOG5 < o;sf] sf/0f s] xf]nf < a]df};dL t/sf/L pTkfbg s;/L ul/Psf] xf]nf <

 • k|fs[lts xl/t u[x eg]sf] s] xf] < xl/t u[x k|efjsf ;sf/fTds / gsf/fTds c;/ s] s] x'g\ .
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-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg kl/of]hgf sfo{ lbg ;lsG5 .

 • kf7\ok':tssf] k]h g+ 198 df ePsf] lj|mofsnfk g= 7.8 kf7\ok':tssf] lgb]{zfg';f/ ug'{xf]; / 
csf]{ sIffdf k|bz{g ug'{xf];\ .

 • lr;f] x'Fbf xfldn] Blanket cf]9]/ ;'t]h:t} k[YjLn] klg ;w}Fe/L Blanket cf]9]/ a;]sf] x'G5 . 
k[YjLn] ;w}Fe/L cf]9\g] o:tf] Blanket sf] gfd s] xf]nf < xfdLnfO{ a9L udL{ x'Fbf Blanket af6 
aflx/ cfP h:t,} s] k[YjL klg cfkm\gf] Blanket af6 aflx/ cfpg ;S5, lsg < JofVof ug'{xf];\ .

 • kf7\ok':tssf] k]h g+ 198 df ePsf] kl/of]hgf sfo{ g= 7.4  ug'{xf]; / csf]{ sIffdf k|bz{g 
ug'{xf];\ .

   

gjf}F / bzf}F lbg

ljifoj:t'M uf]nfsf/ P]gfsf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • sGs]e / sGe]S; P]gfsf] kl/ro lbg
 • uf]nfsf/ P]gfsf] aj|mtfsf] s]Gb|, k|d'v cIf / s]Gb|Ls/0f laGb', s]Gb|Ls/0f b'/L, P]gfsf] s]Gb|, 

aj|mtfsf] cw{Jof; lrGg

-v_ l;sfO ;xhLs/0f ;fdu|L
;fwf/0f P]gf, sGs]e P]gf, sGe]S; P]gf, l:6nsf] gofF rDrf, n]h/ nfO6/,rf6{k]k/, cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • lgDg k|Zg ;f]w]/ ljBfyL{sf] lardf 5nkmn ug{ nufpg'xf];\ . pHofnf] ePsf] ;dodf xfdLn] 
xfd|f] j/k/ ePsf j:t'x¿;lhn};Fu b]Vg ;S5f}F t/ /flt cFWof/f]df o:tf j:t' b]Vg ;Sb}gf}F, 
lsg <
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 • sIffdf ;fwf/0f P]gf, sGs]e P]gf, sGe]S; P]gf / l:6nsf] gofF rDrf lnP/ sIffdf hfg'xf];\ . 
k|To]s ljBfyL{nfO{ kfn}kfnf] o:tf j:t'x¿df cfkm\gf] cg'xf/ x]g{ nufpg'xf];\ / ;fwf/0f P]gf, 
sGs]e P]gf, sGe]S; P]gf, l:6nsf] gofF rDrfsf] cufl8sf] efu / k5fl8sf] efu x]bf{ s] km/s 
cg'ej eof] Ps cfk;df 5nkmn ug{ nufpg'xf];\ . kof{Kt 5nkmnkZrft\ b'j} k|Zgsf] pQ/ 
hfGg ljBfyL{nfO{ cfjZos ;xhLs/0f ug'{xf];\ .

 • P]gfsf b'O{cf]6f k|sf/x¿ -;dtn P]gf / uf]nfsf/ P]gf_ dWo] of] sIffdf k9\g'kg]{ s'/fx¿ 
atfOlbg'xf];\ .

lgisif{

s'g} klg j:t'df k/]sf] k|sfz k/fjt{g eP/ xfd|f] cfFvfdf k/]kl5 xfdLn] pSt j:t'nfO{ b]Vg 
;S5f}F . To;}n] k|sfzsf] pkl:yltdf dfq s'g} klg j:t' b]Vg ;lsG5 .

lj|mofsnfk @ M uf]nfsf/ P]gfsf] kl/ro (Introduction of spherical mirror)
 • kf7\ok':tssf] k]h g= 204 df ePsf] lj|mofsnfk 7.9 ug{ 

nufpg'xf];\ .
 • l:6nsf] gofF rDrfsf] cufl8sf] efu / k5fl8sf] efu x]bf{ 

cg'ej u/]sf] km/skgfnfO{ s]xL Slow learner ljBfyL{dfkm{t 
hfGg'xf];\ . o:tf ljBfyL{sf] xf};nf a9fpg :ofaf;L lbg'xf];\ 
/ rDrfsf b'j} ;txx¿ b]vfpb} sGs]e P]gf, sGe]S; P]gfsf] 
kl/ro atfOlbg'xf];\ . kfn}kfnf] ;a} ljBfyL{nfO{ lj|mofsnfk 1 
df cjnf]sg u/]sf cGo P]gfx¿dWo] sGs]e P]gf, sGe]S; P]gf 
klxrfg ug{ nufpg'xf];\ .

 • rDrfsf] b'j} ;txdf b]lvPsf] cfkm\gf] cfs[ltsf] t'ngf ug{ nufpg'xf];\ / lgDg lgisif{df 
k'¥ofpg'xf];\ .

lgisif{

5]psf] efu p7]sf], larsf] efu lgoldt ¿kn] blaPsf] / pN6f] cfs[lt b]lvg] P]gfnfO{ sGs]e 
P]gf elgG5 eg] 5]p 5]psf] efu blaPsf], larsf] efu lgoldt ¿kn] p7]sf] / ;'N6f] cfs[lt 
b]lvg] P]gfnfO{ sGe]S; P]gf elgG5 .

lzIfssf nflu yk hfgsf/L

;fdfGotof sGs]e P]gfn] glhs} ePsf ;fgf j:t'x¿sf] cfs[lt pN6f] / 7'nf] agfpF5 eg] 
sGe]S; P]gfn] j:t'sf] cfs[lt ;'N6f] / ;fgf] agfpF5 .
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lj|mofsnfk # M s]Gb|Ls/0f P]gf / ljs]Gb|Ls/0f P]gfsf] kl/ro (Introduction of converging 
and diverging mirror)
 • ;a} ljBfyL{nfO{ 2 ;d"xdf af8\g'xf];\ / 

kf7\ok':tssf] k]h g= 205 df ePsf b'O{cf]6f 
ljrf/0fLo k|ZgdWo] uf]nfk|yfåf/f Pp6f Pp6f 
k|Zg 5'6\6ofP/ cWoog ug{ nufpg'xf];\ . b'j} 
;d"xnfO{ vf]h ljlwsf] k|of]u u/L sDKo'6/ jf 
df]afOndfkm{t OG6/g]6af6 jf kf7\ok':tsaf6 
jf dflyNnf] sIffsf ljBfyL{af6 of] k|Zgsf] pQ/ 
hfGg / a'em\g nufpg'xf];\ .

 • ;d"x g]tfnfO{ pQm pQ/ sIffdf k|:t't ug{ 
nufpg'xf];\ / cGo ljBfyL{nfO{ a'emfpg 
nufpg'xf];\ . lgDg lrqsf] k|bz{g kZrft\ 
cfjZoQmfcg';f/ ;xhLs/0f ub}{ sGs]e P]gf 
/ sGe]S; P]gf nfO{ j|mdz M s]Gb|Ls/0f P]gf (Converging mirror) / ljs]Gb|Ls/0f P]gf 
(Diverging mirror) lsg elgG5 eg]/ klg :ki6 kfl/lbg'xf];\ .

lgisif{

;dfgfGt/ k|sfzsf ls/0fx¿nfO{ k/fjt{gkZrft\ Pp6} laGb'df s]lGb|t ug]{ ePsfn] sGs]e 
P]gfnfO{ s]Gb|Ls/0f -sGelh{ª_ P]gf klg elgG5 eg] ;dfgfGt/ k|sfzsf ls/0fnfO{ k/fjt{gkZrft\ 
5/]/ ljs]lGb|t ug]{ ePsfn] sGe]S; P]gfnfO{ g} ljs]Gb|Ls/0f -8fOelh{ª_ P]gf klg elgG5 .

lj|mofsnfk $ M uf]nfsf/ P]gf;Fu;DalGwt s]xL dxŒjk"0f{ zAbfjnLx¿(Some important 
terms related to spherical mirror)
 • ;a} ljBfyL{nfO{ uf]nfk|yfåf/f Pp6f Pp6f zAbfjnL -P]gfsf] s]Gb|, aj|mtfsf] s]Gb|, aj|mtfsf] 

cw{Jof;, k|d'v cIf, s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/L_ n]lvPsf] lr6 y't\g nufpg'xf];\ . o;/L 
zLif{s afF8\bf w]/} ljBfyL{nfO{ Pp6} ZLif{s bf]xf]l/P/ klg cfpg ;S5 .

 • ljBfyL{nfO{ cfkm"n] kfPsf] zLif{sdf kf7\ok':tsdf ePsf] s'/f cWoog ug{ nufpg'xf];\ / 
cfjZoQmfcg';f/ k|To]snfO{ 5'6\6f5'6\6} yk hfgsf/L lbg'xf];\ . lgDg lrq lk|G6 u/L ljBfyL{nfO{ 
lbg'xf];\ .
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 • cWoogkZrft\ ;a}nfO{ kfn}kfn] lrqsf] ;xfotfn] cfkm\gf] cfkm\gf] zLif{scg';f/ clego ug{ 
nufpg'xf];\ / cfjZostf cg';f/ 
k[i7kf]if0f lbg'xf];\ .

 • pTs[i6 clego ug]{ ljBfyL{nfO{ 
k'/:s[t ug'{xf];\ / cGo 
ljBfyL{nfO{ klg cem /fd|f] ug{ 
k|f]T;fxg ug'{xf];\ .

lj|mofsnfk % M rf6{k]k/sf] k|bz{g

 • uf]nfsf/ P]gf;Fu;DalGwt dxŒjk"0f{ zAbfjnLx¿ clego u/]sf ljBfyL{nfO{ rf6{k]k/ lbg'xf];\ 
/ cfkm\gf] cfkm\gf] zLif{ssf] af/]df rf6{k]k/df n]Vg nufpg'xf];\ . ;d"xdf ldn]/ lrq;lxtsf] 
rf6{k]k/ tof/ ug{ nufpg'xf];\ / leQfdf 6fF:g nufpg'xf];\ .

 • P]gfsf] s]Gb|, aj|mtfsf] s]Gb|, aj|mtfsf] cw{Jof;, k|d'v cIf, s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/Lsf] 
kl/efiff ;lDemg nufpg'xf];\ .

lj|mofsnfk ^ M k|d'v cIf, s]Gb|Ls/0f ljGb'sf] k|bz{g

 • Pp6f sGs]e P]gf, Pp6f sGe]S; P]gf / 
b'O{cf]6f n]h/ nfO6 lng'xf];\ .

 • k|of]uzfnfsf] 6]an jl/kl/ w'jfFo'St 
jftfj/0f lgdf{0f ug{'{xf];\ .

 • P]gfaf6 n]h/ nfO6sf] k/fjt{g ug{ nufO{ 
k|d'v cIf kQf nufpg ;xhLs/0f ug'{xf];\ 
. P]gfdf k|sfz l;wf cfjt{g x'Fbf cfjlt{t 
/ k/fjlt{t k|sfz Pp6} /]vfdf kb{5, o:tf] /]vfnfO{ k|d'v cIf elgG5 eg]/ lgisif{ lbg'xf];\ .

 • pSt P]gfnfO{ rf6{k]k/df c8\ofP/  n]h/ nfO6sf] ;xfotfn] k|d'v cIf lvRg nufpg'xf];\ .
 • k|d'v cIf;Fu ;dfgfGt/ x'g] u/L b'O{cf]6} n]h/ nfO6/af6 k|sfz P]gfdf k7fpg'xf];\ / k/fjlt{t 

k|sfzsf lad k|d'v cIfdf e]l6Psf] laGb'nfO{ cª\sLt ug{ nufpg'xf];\ . of] k|of]u ubf{ ;a} 
ljBfyL{sf] ;lj|mo ;xeflutf ;'lglZrt ug'{xf];\ . lgDg >Job[io ;fdu|L k|:t't ug'{xf];\ .

 • k|d'v cIf, s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/L cjnf]sg ug{ nufpg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
 d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ 
l;sfOdf sl7gfO b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v  
/fVb} n]vfhf]vf ug'{xf];\ .
 ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDg k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .
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 • s]Gb|Ls/0f laGb' eg]sf] s] xf] <
 • sGs]e P]gfsf nflu s]Gb|Ls/0f b'/L b]vfpg] /]vflrq sf]g'{xf];\ .
 • Pp6f n]G; / n]h/ nfO6sf] ;xfotfn] s;/L k|d'v cIf  kQf nufpg ;lsG5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 .

 • cfkm\gf] 3/df sGs]e / sGe]S; P]gfsf] k|of]u sfxfF sfxfF ePsf] 5, ;f]wvf]h ug'{xf];\ / k|ltj]bg 
tof/ u/L sIffdf k|:t't ug'{xf];\ .

 • kf7\ok':tssf] k]h g+ 205 df ePsf] kl/of]hgf sfo{ ug'{xf]; / csf]{ sIffdf k|bz{g ug'{xf];\ .

   

P3f/f}F / afx|f}F lbg

ljifoj:t'M uf]nfsf/ P]gfaf6 x'g] k|sfz k/fjt{gsf lgod, jf:tljs / cjf:tljs cfs[lt

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • uf]nfsf/ P]gfaf6 ljleGg b'/Ldf /x]sf j:t'sf] cfs[lt agfO{ k|bz{g ug{ / ag]sf] cfs[ltsf] 

k|s[lt j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
sGs]e P]gf, sGe]S; P]gf, rf6{k]k/, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M dl:tis dGyg

lgDg k|Zg dfkm{t ljBfyL{sf] dl:tis dGyg u/fpg'xf];\ .

 • s] k|sfz ;w}F l;wf af6f]df dfq lxF8\5, lsg <
 • sIffsf]7fsf] em\ofnaf6 cfPsf] k|sfzsf] ls/0f s:tf] af6f]df lxF8]sf] 5 < cjnf]sg ug'{xf];\ .
 • s] ;dtn P]gfn] h:t} uf]nfsf/ P]gfx¿n] klg j:t' hqf] cfs[lt agfpF5g\, lsg <

lgisif{

Pp6f dfWoddf /x'Gh]n;Dd / af6f]df cj/f]w geP;Dd k|sfz l;wf af6f]df dfq lxF8\5 t/ 
k|sfz P]gfdf k/]kl5 k/fjt{g x'G5 / km/s lbzfdf l;wf af6f]df lxF8\5 .
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lj|mofsnfk @ M sGs]e P]gfaf6 k|sfz k/fjt{g x'g] lgodx¿ (Rules of reflection from 
concave mirror)
 • ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf af8\g'xf];\ / ;a} ;d"xnfO{ cfjZos ;fdu|Lx¿ ljt/0f 

ug'{xf];\ .
 • lbOPsf] lrqx¿ lk|G6 ug'{xf];\ . lrqdf ePsf] h:t} Pp6f sGs]e P]gfnfO{ rf6{k]k/df c8\ofP/ 

pSt P]gfsf] nflu k|d'v cIf, s]Gb|Ls/0f laGb', / aj|mtfsf] s]Gb| c+lst ug{ nufpg'xf];\ .

 • klxnf] lrqdf ePsf] /ftf] /ªsf] ls/0f h:t} k|d'v cIf;Fu ;dfgfGt/ x'g] ul/ n]h/ nfO6 sGs]e 
P]gfdf k7fpg'xf];\ / k/fjlt{t ls/0f lrqdf h:t} s]Gb|Ls/0f laGb' eP/ uP guPsf] cjnf]sg 
ug{ nufpg'xf];\ . o;}u/L cGo b'O{cf]6f lrqdf ePsf] ls/0f /]vflrqx¿ klg k|of]udfkm{t 
cjnf]sg ug{ nufpg'xf];\ / rf6{k]k/df dflysf h:t} lrqx¿ sf]g{ nufpg'xf];\ .

 • kf7\ok':tsdf ePsf lgodx¿ cWoog ug{ nufpg'xf];\ / lrq ePs} rf6{k]k/df n]Vg nufpg'xf];\ .
 • k|To]s ;d"xsf ;b:ox¿nfO{ uf]nf] 3]/fdf a:g nufpg'xf];\ / k]g Og b ldl8n ljlwcg';f/ Ps 

hgf ljBfyL{ 5gf]6 u/L rf6{k]k/ k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

lgisif{

k|d'v cIf;Fu ;dfgfGt/ k|sfzsf] ls/0f P]gfaf6 k/fjt{g ePkl5 s]Gb|Ls/0f laGb' eP/ hfG5 
eg] s]Gb|Ls/0f laGb' eP/ cfPsf] k|sfzsf] ls/0f k/fjt{gkl5 k|d'v cIf;Fu ;dfgfGt/ eP/ 
hfG5 . t/ aj|mtfsf] s]Gb|af6 cfPsf] k|sfzsf] ls/0f ;f]xL af6f] kmls{G5 .

lj|mofsnfk # M sGe]S; P]gfaf6 k|sfz k/fjt{g x'g] lgodx¿ (Rules of reflection from 
convex mirror)
 • ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf af8\g'xf];\ / ;a} ;d"xnfO{ cfjZos ;fdu|Lx¿ ljt/0f 

ug'{xf];\ .
 • lbOPsf] lrqx¿ lk|G6 ug'{xf];\ .  

lrqdf ePsf] h:t} Pp6f 
sGe]S; P]gfnfO{ rf6{k]k/df 
c8\ofP/ pSt P]gfsf nflu 
k|d'v cIf, s]Gb|Ls/0f laGb', / aj|mtfsf] s]Gb| cª\lst ug{ nufpg'xf];\ .
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 • klxnf] lrqdf ePsf] /ftf] /ªsf] ls/0f h:t} k|d'v cIf;Fu ;dfgfGt/ x'g] u/L n]h/ nfO6 
sGe]S; P]gfdf k7fpg'xf];\ / k/fjlt{t ls/0f lrqdf h:t} s]Gb|Ls/0f laGb'af6 cfPsf] h:tf] 5 
ls 5}g cjnf]sg ug{ nufpg'xf];\ . o;} u/L csf]{ lrqdf ePsf] ls/0f /]vflrq klg k|of]udfkm{t 
cjnf]sg ug{ nufpg'xf];\ / rf6{k]k/df dflysf h:t} lrqx¿ sf]g{ nufpg'xf];\ .

 • kf7\ok':tsdf ePsf lgodx¿ cWoog ug{ nufpg'xf];\ / lrq ePs} rf6{k]k/df n]Vg nufpg'xf];\ .
 • k|To]s ;d"xsf ;b:onfO{ uf]nf] 3]/fdf a:g nufpg'xf];\ / k]g Og b ldl8n ljlwcg';f/ Ps hgf 

ljBfyL{ 5gf]6 u/L rf6{k]k/ k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

lgisif{

k|d'v cIf;Fu ;dfgfGt/ k|sfzsf] ls/0f P]gfaf6 k/fjt{g ePkl5 s]Gb|Ls/0f laGb'af6 cfPsf] 
h:tf] b]lvG5  eg] aj|mtfsf] s]Gb|lt/ hfg nfu]sf] k|sfzsf] ls/0f k/fjt{g ePkl5 ;f]xL af6f] 
kmls{P/ cfpF5 .

lj|mofsnfk $ M jf:tljs / cjf:tljs cfs[ltx¿ (Real and virtual images)
 • kf7\ok':tssf] k]h g= 208 df ePsf] lj|mofsnfk kf7\ok':tssf] lgb]{zfg';f/ ug{ nufpg'xf];\ M

 • jf:tljs / cjf:tljs cfs[ltsf] larsf km/sx¿sf] b|'t n]vg ug{ nufpg'xf];\ / ;a}nfO{ km/s 
n]lvPsf] rf6{k]k/ l8:Kn] af]8{df 6fF:g nufpg'xf];\ .
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lgisif{ M

cfs[ltnfO{ kbf{df ptfg{ ;lsG5 eg] To;nfO{ jf:tljs cfs[lt (real image) elgG5 . o; 
k|sf/sf] cfs[lt k/fjlt{t ls/0f cfk;df sfl6P/ aG5g\ . cfs[ltnfO{ kbf{df ptfg{ ;lsFb}g eg] 
To;nfO{ cjf:tljs cfs[lt (virtual image) elgG5 . o; k|sf/sf] cfs[lt k/fjlt{t ls/0f 
sfl6Psf] h:tf] b]lvP/ aG5g\ . jf:tjdf k/fjlt{t ls/0f sfl6Psf x'Fb}gg\ . sGs]e P]gfn] 
jf:tljs cfs[lt agfpg ;S5 t/ sGe]S; P]gf tyf ;dtn P]gfn] jf:tljs cfs[lt agfpg 
;Sb}gg\ .

-3_ d"Nofª\sg (Evaluation)
 d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ 
l;sfOdf sl7gfO b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v  
/fVb} n]vfhf]vf ug'{xf];\ . 
 ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDg k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

 • P]gfaf6 b]lvg] jf:tljs / cjf:tljs cfs[ltsf] lardf km/s n]Vg'xf];\ .
 • sGs]e P]gfaf6 k|sfz k/fjt{g x'g] lgodx¿ n]Vg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{ 
uf]nfsf/ P]gfsf] k|of]u u/]/ jf:tjLs / cjf:tljs cfs[ltx¿ aGg] b}lgs hLjgdf cfkm"n] b]v]sf 
pbfx/0fx¿ ;ª\sng u/]/ k|ltj]bg tof/ ug'{xf];\ .

t]x|f}F / rf}wf}F lbg

ljifoj:t'M sGs]e tyf sGe]S; P]gfaf6 x'g] k/fjt{gsf ls/0f /]vflrq, uf]nfsf/ P]gfsf] pkof]lutf

-s_ l;sfOpknlAw÷ljlzi6 p2]Zo 
•	 uf]nfsf/ P]gfx¿af6 x'g] k/fjt{gsf ls/0f /]vf lrq agfpg 

•	 uf]nfsf/ P]gfsf] pkof]lutf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L  
rf6{k]k/, k]lG;n, :s]n, sDkf;, O/]h/, ;fk{g/, kf7\ok':ts,  cflb . 
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-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk ! M sGs]e P]gfsf] /]vflrq lvRg] tl/sf (Procedure to draw ray diagram for 
concave mirror)
 • ;a} ljBfyL{nfO{ A4 ;fOhsf] k]k/ afF8\g'xf];\ .
 • kf7\ok':tssf] k]h g= @)( df ePsf] lS|mofsnfk 

:jcWoog ug{ nufpg'xf];\ .
 • :jcWoogkZrft\ sGs]e P]gfsf] /]vflrq lvRg] 

tl/sfcg';f/ /]vflrq lvRg nufpg'xf];\ .
 • cfjZoQmfcg';f/ ;xhLs/0f ug'{xf];\ / ;a}nfO{ 

cfkm\gf] cfkm\gf] /]vflrq l8:Kn] af]8{df 6fF:g 
nufpg'xf];\ .

 • gd'gf ljBfyL{ 5gf]6 u/L sGs]e P]gfsf] /]vflrq lvRg] 
tl/sfsf] af/]df 5f]6f] k|:t'lt lbg nufpg'xf];\ .

 • cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

lj|mofsnfk @ M sGs]e P]gfaf6 x'g] k|sfz k/fjt{gsf lgodx¿ (Laws of reflection of light 
through concave mirror)
 • dflyNnf] lj|mofsnfk;Fu ;DalGwt kf7\ok':tssf] k]h g= 210 df ePsf lgodx¿ n]lvPsf] 

rf6{k]k/ k|bz{g ug'{xf];\ .
 • pSt rf6{k]k/ ljBfyL{nfO{ :jcWoog ug{ nufpg'xf];\ / ga'em]sf] 7fpFdf cfjZos ;xhLs/0f 

ug'{xf];\ .
 • ljBfyL{nfO{ pSt lgodx¿ cfcfkm\gf] sfkLdf b|'tn]vg ug{ nufpg'xf];\ / d"Nofª\sgsf nflu 

clen]v /fVg'xf];\ .

lj|mofsnfk # M sGs]e / sGe]S; P]gfaf6 b]lvg] cfs[ltx¿ (Images seen form concave 
and convex mirror)
 • ;a} ljBfyL{;Fu /]vflrq sf]g{ cfjZos kg]{ k]lG;n, :s]n, sDkf;, O/]h/, ;fk{g/ cflb eP 

gePsf] x]/L pSt ;fdfgx¿ gePsf ljBfyL{nfO{ ;fdfgx¿ pknAw u/fpg'xf];\ .
 • dflyNnf] lS|mofsnfkdf cWoog u/]sf lgodx¿sf] k|of]u u/]/ sGs]e P]gfeGbf ljleGg b'/Ldf 

/flvPsf j:t'x¿sf] cfs[lt hgfpg] /]vflrqx¿ lvRg l;sfpg'xf];\ .
 • ljBfyL{nfO{ kfn}kfnf] cufl8 af]nfP/ ;]tf]kf6Lsf P]gfeGbf s'g} lglZrt b'/Ldf ePsf] j:t'sf] 

cfs[lt b]vfpg] /]vflrq sf]g{ nufpg'xf];\ / cfjZoStfcg';f/ ;xhLs/0f ug'{xf];\ .
 • cfGtl/s d"Nofª\sgsf nflu clen]v /fVg'xf];\ .
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lj|mofsnfk $ M sGs]e / sGe]S; P]gf pkof]lutfx¿ (Uses of concave and convex 
mirrors)
 • uf]nfsf/ P]gf -sGs]e / sGe]S; P]gf_ sf pkof]lutf;Fu ;DalGwt >Job[io ;fdfu|Lx¿ k|:t't 

ug'{xf];\ .
 • ljBfyL{nfO{ cfkm"n] b]v]sf sGs]e / sGe]S; P]gfsf pkof]lutfx¿ kfn}kfnf] eGg nufpg'xf];\ / 

;]tf]kf6Ldf l6Kg'xf];\ .
 • kf7\ok':tsdf ePsf uf]nfsf/ P]gf -sGs]e / sGe]S; P]gf_ sf pkof]lutfx¿ gfds zLif{s 

:jcWoog ug{ nufpg'xf];\ .
 • uf]nfsf/ P]gf -sGs]e / sGe]S; P]gf_ sf pkof]lutfx¿ b|'t n]vg ug{ nufpg'xf];\ / cfGtl/s 

d"Nofª\sgsf nflu clen]v /fVg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
 d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ 
l;sfOdf sl7gfO b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v /
fVb} n]vfhf]vf ug'{xf];\ . 
 ;+1fgfTds If]qsf ljifoj:t'sf nflu kf7sf] cGTodf ePsf k|Zg tyf lgDg k|Zgsf ;fy} 
cGo o:t} k|Zg txut ¿kdf cEof; u/fpg'xf];\ .

 • uf]nfsf/ P]gf -sGs]e / sGe]S; P]gf_ sf 2,2 cf]6f pkof]lutfx¿ n]Vg'xf];\ .
 • ufl8sf] x]8nfO6df s'g P]gf k|of]u ul/G5, lsg <
 • 10 cm s]Gb|Ls/0f b'/L ePsf] sGs]e P]gfeGbf 20cm 6f9f /flvPsf] j:t'sf] cfs[lt b]vfpg] 

/]vflrq sf]g{'xf];\ . pSt cfs[ltsf] :yfg / k|s[lt klg pNn]v ug'{xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 M

 • cfkm\gf] 3/sf] ljleGg 7fpFdf k|of]u eO/x]sf uf]nfsf/ P]gfsf] vf]hL u/L lgDg tflnsf k"/f 
ug'{xf];\ M

j|m=;= uf]nfsf/ P]gfsf] k|sf/ k|of]u ul/Psf] pks/0f pks/0fsf] sfo{
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kGw|f}F / ;f]x|f} lbg

ljifoj:t'M Wjlgsf] pTklQ, Wjlg t/ª\usf ljz]iftfx¿,  Wjlgsf] j]u;DaGwL ul0ftLo ;d:of

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • Wjlgsf] t/ª\u nDafO, cfj[lQ / j]usf] ;DaGw k|of]u u/L ;/n ul0ftLo ;d:of ;dfwfg ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
8«d, lutf/, 6\o'lgª kmf]s{, rf6{k]k/, /a/ Kof8 cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M Wjlgsf] pTklQ

 • 8«d, lutf/, 6\o'lgª kmf]s{ h:tf Wjlg pTkfbg ug{ ;Sg] ljleGg pks/0fx¿ lnP/ sIffdf 
hfg'xf];\ .

 • s'g} ljBfyL{nfO{ 8«d, s'g} ljBfyL{nfO{ lutf/ ahfpg nufP/ ;a}hgf ldn]/ dg kg]{ s'g} Pp6f 
lut ufpg'xf];\ / Psl5g /dfOnf] ug{ nufpg'xf];\ .

 • ev{/sf] /dfOnf] lj|mofsnfkdf s;/L Wjlg pTkGg ePsf] 5, 5nkmn tyf cjnf]sg ug{ 
nufpg'xf];\ . 8«ddf lxsf{Pkl5 8«dsf] ;txdf ePsf] sDkg, lutf/sf] tf/df ePsf] sDkg, 
6\o'lgª kmf]s{nfO{ /a/ Kof8df lxsf{Pkl5 6\o'lgª kmf]s{df ePsf] sDkg cg'ej ug{ nufpg'xf];\ 
/ cGTodf lgDg lgisif{df k'Ug'xf];\ M

lgisif{ M

s'g} klg dfWodsf] sDkgaf6 pSt dfWoddf Wjlg k}bf x'G5 . Wjlg Ps k|sf/sf] zlSt xf] . o:tf] 
zlSt pTkGg ug]{ oGqnfO{ Wjlgsf] ;|f]t elgG5 .

lj|mofsnfk @ M Wjlg t/ª\usf ljz]iftfx¿

 • ljBfyL{nfO{ % cf]6f ;d"xdf ljefhg ug'{xf];\ . uf]nfk|yfåf/f Wjlgsf] cfj[lQ, ;dofjlWf, t/ª\u 
nDafO, PlDKnRo'8 / j]u gfds zLif{sx¿ Pp6f ;d"xdf Pp6f kg]{ u/L afF8\g'xf];\ .

 • OG6/g]6 hl8t sDKo'6/ Nofa, :df6{kmf]g jf kf7\ok':tssf] ;xof]udf k|To]s ;d"xnfO{ 
cfkm\gf] zLif{ssf] af/]df cWoog ug{ 
nufpg'xf];\ / ga'em]sf ljifoj:t'df 
cfjZos ;xhLs/0f ug'{xf];\ . 
;d"xdf ePsf ;a} ;b:ox¿ ldn]/ 
cfkm\gf] zLif{ssf] af/]df kl/efiff 
/ lrq;lxtsf] rf6{k]k/ agfpg 
nufpg'xf];\ .
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 • k]g Og b ldl8n ljlwdfkm{t k|To]s ;d"xaf6 Ps hgf ljBfyL{ 5gf]6 u/L rf6{k]k/dfkm{t cfkmgf] 
cWoogsf] ljifoj:t' k|:t't ug{ nufpg'xf];\ . pTs[i6 k|:t'lt lbg] ;d"xnfO{ k'/:s[t ug'{xf];\ / 
cGo ;d"xnfO{ cem /fd|f] ug{ k|f]T;flxt ug'{xf];\ .

 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ .

lgisif{ M

Wjlgsf] j]u Wjlgsf] cfj[lQ / t/ª\u nDafOdf e/ kb{5 . v = f x λ

lj|mofsnfk # M ul0ftLo ;d:ofx¿

 • ljBfyL{nfO{ kf7\ok':tssf] k]h 
g= 217 / 218  df ePsf 
pbfx/0f g= 1 / 2 cWoog 
ug{ nufpg'xf];\ / ga'em]sf] 
7fpFdf ;xhLs/0f ug'{xf];\ .

 • lgDgfg';f/sf k|Zg lgdf{0f u/L 
pSt k|Zgsf] kf7\ok':tsdf u/] 
h:t} ;dfwfg ug{ nufpg'xf];\ 
/ cfjZostfcg';f/ 
;xhLs/0f ug'{xf];\ .

 10 m t/ª\u nDafO{ / 332 m/s j]u eOsf] t/ª\usf] cfj[lQ kQf nufpg'xf];\ .

oxfF,

 t/ª\u nDafO (λ) = 10 m
 j]u (v) = 332 m/s
 cfj[lQ (f) = ?
;"qcg';f/,

 f = v/ λ
   = 332/10
   = 33.2 Hz
To;}n] pSt t/ª\usf] cfj[lQ 33.2 Hz /x]5 .

 8 m t/ª\u nDafO / 50 Hzcfj[lQ ePsf] t/ª\usf] j]u kQf nufpg'xf];\ .
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oxfF,

 t/ª\u nDafO (λ) = 8 m
 j]u (v) = ?
 cfj[lQ (f) = 50 Hz
;"qcg';f/,

 v = f x λ
   = 50 x 8
   = 400 m/s
To;}n] pSt t/ª\usf] j]u 400 m/s /x]5 .

 • cEof;df ePsf ul0ftLo ;d:ofx¿sf] ;dfwfg ug{ nufpg'xf];\ / lzIfsnfO{ pSt sfo{ b]vfpg 
nufP/ cfGtl/s d"Nofª\gsf nflu clen]v /fVg'xf];\ .

lj|mofsnfk $ M Wjlg / k|sfzsf] j]u(Speed of sound and light)
 • ljBfyL{nfO{ cfsfzdf lah'nL rlDs/x]sf] a]nf lvlrPsf] lgDg lel8of] b]vfOlbg'xf];\ . 

https://www.youtube.com/shorts/iVEaSFZhCX8?feature=share
 • To;kl5 ;a}nfO{ cfsfzdf lah'nL rlDs/x]sf] a]nf xfdLn] pHofnf] cg'ej u/]sf] / Wjlg ;'g]sf] 

:d/0f ug{ nufpg'xf];\ .
 • k|sfzsf] pHofnf] cg'ej ug]{ / Wjlg ;'Gg] sfd ;Fu;Fu} ePsf] lyof] jf clukl5 ePsf] lyof] 

:d/0f ug{ nufpg'xf];\ / 5nkmn ug{ eGg'xf];\ .
 • cfsfzdf lah'nL rlDs/x]sf] a]nf xfdLn] pHofnf] cg'ej u/]sf] / To;sf] s]xL ;dokl5 dfq 

lsg Wjlg ;'g]sf] xf]nf < cg'dfg ug{ nufpg'xf];\ .
 • kf7\ok':ts jf :df6{kmf]g jf sDKo'6/ jf dflyNnf] sIffsf ljBfyL{sf] ;xof]udf dflysf k|Zgsf] 

pQ/ vf]Hg nufpg'xf];\ / cfkm\gf] cfkm\gf] vf]hnfO{ k|:t't ug{ nufpg'xf];\ .
 • cfjZos k[i7kf]if0f;lxt ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M

lgisif{ M

xfjfdf k|sfzsf] ult (300000000 m/s) eGbf Wjlgsf] ult (332 m/s) w]/} sd x'g] ePsfn] 
cfsfzdf lah'nL rlDs/x]sf] a]nf k|sfz l56f] xfdL;Dd cfOk'U5 eg] Wjlg l9nf] dfq xfdL;Dd 
cfOk'U5 . To;}]n] cfsfzdf lah'nL rlDs/x]sf] a]nf xfdLn] pHofnf] cg'ej u/]sf] s]xL ;dokl5 
dfq Wjlg ;'Gg ;S5f}F .

-3_ d"Nofª\sg (Evaluation)
 d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ 
l;sfOdf sl7gfO b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v  
/fVb} n]vfhf]vf ug'{xf];\ . 
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 ;+1fgfTds If]qsf ljifoj:t'sf nflu kf7sf] cGTodf ePsf k|Zg tyf lgDg k|Zgsf ;fy} 
cGo o:t} k|Zg txut ¿kdf cEof; u/fpg'xf];\ .

 • Wjlg eg]sf] s] xf] <
 • Wjlgsf] t/ª\u nDafO / cfj[lQdf km/s n]Vg'xf];\ .
 • Wjlgsf] ult s] s] s'/fdf e/ k5{ <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 .

 • cfkm\gf] 3/df ePsf Wjlgsf ;|f]tx¿sf] cjnf]sg u/]/ lgDg tflnsf eg'{xf];\ M

j|m=;= Wjlgsf] ;|f]t Wjlg pTkGg ug'{sf] p2]Zo

;t|f}F / c7f/f}F lbg

ljifoj:t'M ljleGg k|sf/sf Wjlgx¿, Wjlgsf] tLj|tf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • >Jo Wjlg, OGk|mf;fpG8 / cN6«f;fpG8sf] kl/ro lbg
 • Wjlgsf] lta|tf (Intensity) sf] gfk atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
8«d, lutf/, 6\o'lgª kmf]s{, rf6{k]k/, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • lgDg k|Zg ;f]w]/ ljBfyL{sf] k"j{1fg kl/If0f ub}{ cfhsf] 5nkmndfkm{t yk hfgsf/L lbg dl:tis 
dGyg u/fpg'xf];\ .

 • s] tkfO{F{FFn] cN6«f;fp08 eGg] zAb ;'Gg' ePsf] 5 < 5 eg] of] s'g If]q;Fu ;DalGwt 5 / s] sf 
nflu k|of]u x'G5 <

 • 8«ddf lxsf{P/ / /a/ Kof8df 6\o'lgª kmf]s{ lxsf{pFbf s] Pp6} cfjfh cfof] t <
 • dflg;sf] sfgn] ;'Gg g;Sg] t/ cGo hgfj/x¿n] ;'Gg ;Sg] Wjlg 5 xf]nf ls 5}g xf]nf < 

cg'dfg ug{ nufpg'xf];\ .
 • ;a} Wjlgsf] cfj[lQ ;dfg x'G5 xf]nf ls km/s km/s x'G5 xf]nf <
 • ;a} ljBfyL{nfO{ kfn}kfnf] 7'nf] :j/df s'g} Pp6f zAb pRrf/0f ug{ nufpg'xf];\ / ltvf] tyf wf]b|f] 
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:j/ klxrfg ug{ nufpg'xf];\ . cGTodf ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M

lgisif{ M

cfj[lQsf cfwf/df Wjlgx¿ ljleGg k|sf/sf x'G5g\ . s'g} dflg;sf] sfgn] ;'Gg ;lsG5g\ eg] 
s'g} dflg;sf] sfgn] ;'Gg ;lsb}gg\ . cN6«f;fp08 lrlsT;f lj1fg;Fu;DalGwt 5 . of] klg Ps 
k|sf/sf] Wjlg xf] . o;sf] k|of]u zl// leq ePsf ljleGg k|sf/sf /f]ux¿ kQf nufpg ul/G5 .

lj|mofsnfk @ M ;'gfO{ kl/If0f (Hearing test)
 • ;a} ljBfyL{nfO{ rf/ j6f ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ Pp6f :df6{kmf]g jf Nofk6k 

jf l:ks/ / Pp6f Po/kmf]g jf x]8;]6 pknAw u/fpg'xf];\ .
 • ;'gfO k/LIf0fsf nflu cfjZos kg]{ 7'nf] cfj[lQ /]Gh ePsf] cl8of] kfn}kfnf] ;a} ljBfyL{nfO{ 

;'Gg nufpg'xf];\ / k|To]s ljBfyL{n] cl8of] Kn] ePkl5 sfgn] ;'Gg ;'? u/]sf] a]nfsf] cfj[lQ / 
sfgn] ;'Gg 5f]8]sf] a]nfsf] cfj[lQ lgDg rf6{df l6Kg nufpg'xf];\ . sfgn] ;'Gg ;'? u/]sf] a]nfsf] 
cfj[lQ / sfgn] ;'Gg 5f]8]sf] a]nfsf] cfj[lQsf] cf};t dfg lgsfNg nufpg'xf];\ .

ljBfyL{sf] gfd sfgn] ;'Gg ;'? u/]sf] a]nfsf] cfj[lQ sfgn] ;'Gg 5f]8]sf] a]nfsf] cfj[lQ

 • ;a} ;d"xnfO{ cfkm\gf] cfkm\gf] tflnsf ;]tf]kf6Ldf 6fF:g nufpg'xf];\ / Ps csf{;Fu cfkm\gf] sfgn] 
;'Gg ;s]sf] Wjlgsf] cfj[lQ t'ngf ug{ nufpg'xf];\ . o;sf cfwf/df lgDg lgisif{ lgsfNg'xf];\ .

lgisif{ M

20Hz eGbf a9L / 20KHz eGbf sd cfj[lQ ePsf] Wjlg dflg;sf] sfgn] ;'GGf ;S5 . To;}n] 
o:tf] WjlgnfO{ cl8an Wjlg elgG5 .

lj|mofsnfk # M Wjlgsf k|sf/x¿ (Types of sound)
 • ;a} ljBfyL{nfO{ tLgcf]6f ;d"xdf ljefhg u/L km/s km/s 7fpFdf ldnfP/ /fVg'xf];\ .
 • ljBfyL{nfO{ k|To]s ;d"xsf] g]tf 5gf]6 ug{ nufpg'xf];\ / uf]nfk|yfåf/f OGk|mf;fp08, cl8an 

;fpG8 / cN6«f;fpG8 zLif{s afF8kmfF8 ug{ nufpg'xf];\ .
 • k|To]s ;d"xsf ;b:ox¿nfO{ cfkm\gf] zLif{ssf] af/]df cWoog ug{ nufpg'xf];\ / :jcWoogkZrft\ 

cfkm\gf] ;d"xleq 5nkmn u/]/ dxŒjk"0f{ a'Fbf rf6{k]k/df l6Kg nufpg'xf];\ . k|To]s ;d"xdf 
cfjZostfcg';f/ ;xhLs/0f ug'{xf];\ .

 • ;d"x g]tfnfO{ cfkm\gf] ;d"xsf] rf6{k]k/ k|bz{g ug{ nufpg'xf];\ / ;xefuLaf6 cfPsf k|Zgsf] 
hjfkm lbg nufpg'xf];\ . ;a}nfO{ cfjZostfcg';f/ k[i7kf]if0f lbFb} lgDg lgisif{df k'¥ofpg'xf];\ M
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lgisif{

20Hz eGbf sd cfj[lQ ePsf] WjlgnfO{ OGk|mf Wjlg, 20Hz b]lv 20KHz ;Ddsf] WjlgnfO{ 
cl8an Wjlg elgG5 eg] 20KHz eGbf a9L cfj[lQ ePsf] WjlgnfO{ cN6«f Wjlg elgG5 .

lj|mofsnfk $ M Wjlgsf] tLj|tf (Intensity of sound)
 • ;a} ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug{'xf];\ .
 • k|To]s ;d"xsf ljBfyL{nfO{ ljleGg hgfj/sf] Wjlg ;'Gg nufpg'xf];\ / pSt Wjlg /]s8{ klg ug{ 

nufpg'xf];\ .
 • ljBfyL{n] /]s8{ u/]sf] hgfj/sf] WjlgdWo] s'grflxF hgfj/sf] Wjlgsf] tLj|tf a9L 5 ;f]Wg'xf];\ / 

Wjlgsf] tLj|tfsf] af/]df hfgsf/L lbP/ cfjZos ;xhLs/0f ug'{xf];\ .
 • Kff7ok':tssf] k]h 220 sf] Wjlgsf] ltj|tf / b}lgs hLjgdf cfpg] Wjlgsf] tLj|tfsf] tflnsfaf/] 

klg k|i6 kfl/lbg'xf];\ .
 • Wjlgsf] tLj|tf dfkg ug]{ ;"qsf] k|of]u ug{ / ;/n ul0ftLo ;d:of ;dfwfg ug{sf nflu 

cfjZos ;xhLs/0f ug'{xf];\ .

lgisif{ M

k|lt PsfO If]qkmndf nDajt\ ¿kdf kg]{ Wjlg t/ª\usf] c;/nfO{ g} Wjlgsf] tLj|tf elgG5 . 
rsf]{ Wjlgsf] tLj|tf a9L x'G5 / tLj|tf a9L ePsf] Wjlgn] xfd|f] sfgnfO{ c;/ k'¥ofpF5 .

pGgfO;f}F lbg
ljifoj:t'M Wjlg k|b"if0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿ j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
rf6{k]k/, /ª\uLg dfs{/x¿ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • sIffsf]7fleq Pshgf ljBfyL{n] ;fgf] :j/df ;'/ ldnfP/ lut ufpFbf / Psl5gkl5 ;f]xL 
ljBfyL{n] rsf]{ cfjfhdf lrRofpFbf cGo ljBfyL{nfO{ s:tf] cg'ej x'G5 xf]nf < cg'dfg ug{ 
nufpg'xf];\ / cg'dflgt k|ltlj|mofx¿ l6Kg'xf];\ .

 • ;a} ljBfyL{nfO{ Ps} k6s cfkm"nfO{ dg kg]{ km/s km/s uLtx¿ ufpg nufpg'xf];\ / dgf]~hgfTds 
jf gsf/fTds s:tf] cg'ej eof] 5nkmn ug{ nufpg'xf];\ .

 • Wjlg k|b"if0fsf] kl/rosf nflu lgDg lgisif{df k'Ug'xf];\ M
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lgisif{ M

Jfftfj/0fdf dflg;nufot cGo hLjnfO{ gsf/fTds c;/ k'¥ofpg] / 7'nf] 7'nf] cfjfh cfpg'nfO{ 
Wjlg k|b"if0f elgG5 .

lj|mofsnfk @M Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿

 • ;a} ljBfyL{nfO{ # cf]6f ;d"xdf ljefhg ug'{xf];\ .
 • uf]nfk|yfåf/f Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿dWo] Pp6f Pp6f ZLif{s k|To]s 

;d"xnfO{ 5gf}6 ug{ nufpg'xf];\ .
 • kf7\ok':ts jf OG6/g]6sf] ;xof]u lnP/ cfkm\gf] ;d"xsf] ZLif{ssf af/]df :jcWoog ug{ 

nufpg'xf];\ .
 • :jcWoogkZrft\ cfkm\gf] ;d"xdf 5nkmn ug{ nufpg'xf];\ / kfn}kfnf] k|To]s ;d"xnfO{ cfkm\gf] 

;d"xsf] ZLif{ssf af/]df 5f]6f] k|:t't ug{ nufpg'xf];\ .
 • pTs[i6 k|:t'lt ug]{ ;d"xnfO{ k'/:s[t ub{} cGo ;d"xnfO{ k|f]T;fxg k|bfg ug'{xf];\ / k|To]s 

;d"xnfO{ cfjZos k[i7kf]if0f lbg'xf];\ .

lj|mofsnfk #M  Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿sf] rf6{k]k/ lgdf{0f

 • dflysf] lj|mofsnfkcg';f/sf k|To]s ;d"xnfO{ Pp6f Pp6f vfnL rf6{k]k/ afF8\g'xf];\ .
 • ljBfyL{sf] :jcWoog / k|:t'ltkZrft\sf] k[i7kf]if0f ;d]6]/ k|To]s ;d"xsf ljBfyL{nfO{ cfkm\gf] 

ZLif{ssf] af/]df dxŒjk"0f{ a'Fbf rf6{k]k/df n]Vg nufpg'xf];\ .
 • cfjZostfcg';f/ lrqx¿ sf]g{ nufpg'xf];\ / cGTodf rf6{k]k/nfO{ k|bz{gsf nflu leQfdf 

6fF:g'xf];\ .

lgisif{ M

Wjlg k|b"if0f dfgjnufot cGo ;a} hLjx¿sf nflu lgs} xflgsf/s x'g] ePsfn] ;a}n] Wjlg 
k|b"if0fsf] Go"gLs/0fsf pkfox¿ ckgfpg cfjZos 5 .

-3_ d"Nofª\sg (Evaluation)
 d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ 
l;sfOdf sl7gfO b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v /
fVb} n]vfhf]vf ug'{xf];\ . 
 ;+1fgfTds If]qsf ljifoj:t'sf nflu kf7sf] cGTodf ePsf k|Zg tyf lgDg k|Zgsf ;fy} 
cGo o:t} k|Zg txut ¿kdf cEof; u/fpg'xf];\ M

 • cfj[ltsf cfwf/df Wjlg slt k|sf/sf x'G5g\ <
 • ;a} k|sf/sf Wjlg dflg;sf] sfgn] ;'Gg ;lsb}g . cfkm\gf] ts{;lxt of] egfOnfO{ k'li6 ug'{xf];\ .
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-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework/ Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 M

 • ljleGg k|sf/sf Wjlgsf] k|of]u;DaGwL tnsf] tflnsf eg'{xf];\ M

j|m=;= Wjlgsf] k|sf/ Wjlgsf] k|of]u

la;f}F lbg

k|ltljlDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg (Reflective learning, learning 
enhancement and unit assessment)
 • ljBfyL{nfO{ cluNnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'lts/0f / k|bz{g ug{ nufpg'xf];\ .
 • ljBfyL{n] u/]sf ls|ofsnfksf] cfwf/df ?la|S;sf] k|of]u u/L ljBfyL{sf] cjnf]sg l;k, k|of]u 

l;k, ;~rf/ l;k, ;xsfo{ l;k tyf ljifoj:t'sf] 1fgnufotsf] d"Nofª\sg u/L ljBfyL{sf] 
kf]6{kmf]lnof]df cWofjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f tof/ ug'{xf];\ .

 • o; PsfOsf] cGTodf sG;]K6 Dofk agfP/ k|:t't u/L ljBfyL{nfO{ kfn}kfnf] PsfOsf] ;du| 
l;sfOsf] k|ltljDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltljDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

 • k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds l;sfO, yk ;xfotf k|bfg k|To]s 
lbgsf] l;sfO ;xhLs/0f lj|mofsnfkdf ug'{kg]{ x'G5 / ltgsf] k|s[ltcg';f/ cjnf]sgsf ;fwg 
h:t} M ?h';"rL, >]0fLdfkg, ?la|S;nufotsf ;fwgsf] k|of]u u/L ljBfyL{n] u/]sf ;xL sfo{sf] 
;xL tl/sfn] d"Nofª\sg u/L k|of]ufTds k'l:tsfdf clen]vLs/0f ug'{kg]{ 5 .

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg\ ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utfcg'¿ksf d"Nofª\sgsf ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGTodf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u 
/ pRr bIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRr 
bIftf tx_ sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ 
k[i7kf]if0f lbg'xf];\\ .
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j:t'ut k|Zg
s_ ;lx pQ/df uf]nf] -)_ lrGx nufpg'xf];\ M

1. zlStsf] P;\= cfO{= PsfO ================= xf] .

i)  Go'6g    ii)  h'n
iii)  kf:sn   iv)  Sofnf]/L

2. zlStsf] k|d'v ;|f]t s'g xf] <

i)  hnljB't   ii)  jfo'pmhf{
iii)  sf]Onf   iv)  ;"o{

3. ;"o{af6 k[YjL;Dd tfkzlSt k|;f/0f x'g] ljlw s'g xf] <

i)  ;~rfng   ii)  ;+jfxg
iii)  ljls/0f   iv)  s'g} klg xf]Og

4. dWofGxsf] 6G6nfk'/ 3fddf lxFl8/x]sf] dflg;nfO{ uld{af6 aRg s'g /ª\sf] sk8f nufpg 
;'emfj lbg'x'G5 <

i)  ;]tf]    ii)  sfnf]
iii)  /ftf]    iv)  xl/of]
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!= PsfO kl/ro 
o; PsfOsf] d'Vo p2]Zo xfd|f] b}lgs hLjgdf ljB't\ / r'Dassf] cfjZostf, ljB't\ / r'Dassf 
;|f]tx¿, ltgLx¿sf] pkof]u;DaGwL 1fg, ;Lk / clej[ltsf] ljsf; ug{' /x]sf] 5 . lglb{i6 p2]Zo 
xfl;n u/fpg k|fs[lts / s[lqd r'Dassf] kl/ro tyf pkof]u, b}lgs hLjgdf k|fs[lts / s[lqd 
r'Dassf] cfjZostf, r'DasLo zlStsf] x|f;, e"r'DasTj / o;sf] dxŒj tyf c;/, Uffx{:y 
ljB'tLs/0fsf] kl/ro, ljleGg ljB'tLo pks/0fx¿sf] kl/ro, nfOe -km]h _, Go'6«n / cy{ tf/sf] 
klxrfg tyf ltgLx¿sf] h8fg, aQLsf] ljB't kl/ky h8fg h:tf ljifoj:t'x¿ ;dfj]z ul/Psf] 
5 . l;sfO pknlAw / ljifoj:t'sf] k|s[ltcg';f/ l;sfO ;xhLs/0f sfo{ ubf{ ;d:of ;dfwfg, 
l;h{gfTds ;f]rfO, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf; ug{sf nflu 
k|of]ufTds ljlw, :ynut cWoog ljlw, ;f]wvf]h tyf cGj]if0f ljlw, k|bz{g ljlw, kl/of]hgf 
sfo{, cjnf]sg ljlw, ;xof]ufTds tyf ;xsfof{Tds ljlw, 36gf cWoog ljlw, clego ljlw 
h:tf ljlwdfkm{t cfjZos ;xhLs/0f ul/g] 5 . o;sf ;fy} ljleGg ljifoj:t'sf] ;xhLs/0f ubf{ 
cjnf]sg, juL{s/0f, cg'dfg ug]{, lg:sif{ lgsfNg], dl:tis dGyg ug{], l6 rf6{, b'|t n]vg h:tf 
tl/sf tyf /0fgLltsf] ;d]t k|of]u ug'{kg]{ 5 . o;sf ;fy} o; PsfOsf] ljifoj:t';Fu ;DalGwt 
36gfsf] cjnf]sg u/fpg], To;;DaGwL k|Zg ;f]Wg], To;sf] glthf cyjf k|efjaf/] k"jf{g'dfg 
ug{ k|f]T;fxg ug{], kl/slNkt wf/0ff k/LIf0f ug{ pT;flxt ug]{, cfkm}F lgisif{df k'Ug] cj;/ lbg] / 
lgisif{sf] k|of]u h:tf kIfdf Wofg k'¥ofpg'k5{ .

@= l;sfO pknlAw 
s_ k|fs[lts / s[lqd r'Dassf] km/s 5'6\ofO ltgsf pkof]lutf atfpg

v_ r'DasTjsf] cf0fljs l;4fGt j0f{g ug{

u_ r'DasLo zlStsf] x|f;sf] sf/0f / r'DasLo zlSt ;+/If0fsf pkfox¿ atfpg

3_ e"r'Dassf] kl/ro lbO{ r'Dassf] ;xfotfn] lbzf lgwf{/0f ug{

ª_ ufx{:y ljB't\ kl/kydf k|of]u x'g] pks/0fx¿ lrGg / ltgLx¿sf] sfd tyf h8fg j|md 
atfpg

r_ nfOe -km]h_, Go'6«n / cy{ tf/sf] sfd atfpg

cg'dflgt sfo{306f M !)

ljB't / r'DasTj
(Electricity and Magnetism)*

PsfO
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5_ Knudf ;'/lIft  tl/sfn] tf/x¿ hf]8\g

h_ aQL, xf]N8/ / l:jrnfO{ tf/n] Knudf hf]8]/ aQLsf] kl/ky tof/ kfg{

em_ ljB't ld6/ k9L ;fdfGo vfnsf u|fx:y ljB't\ dx;'nsf] lx;fa ug{ 

#= ljifoj:t' / ;do ljefhg 

j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_

!= r'Das

k|fs[lts / s[lqd r'Dassf] km/s / r'Dassf 
pkof]lutfx¿

!

r'DasTjsf] cf0fljs l;4fGt, r'DasLo zlStsf] 
x|f; / o;sf sf/0fx¿

!

@= e"r'DasTj e"r'DasTjsf] kl/ro, k[YjL / 58 r'Dassf] t'ngf @

#= ljB't\

Uffx{:y ljB'tLs/0fsf] kl/ro

@
;DalGwt pks/0fx¿sf] gfd -d]g l:jr, ljB't\ 
ld6/, l8l:6«Ao';g\ af]8{, km\o'h, Pdl;aL, aQL, l:jr, 
tyf ;s]6_, sfd / h8fg j|md

nfOe -km]h_, Go'6«n / cy{ tf/sf] klxrfg
@

Knudf tf/ h8fg ug]{ tl/sf

aQLsf] ljB't kl/ky h8fg j|md !

$= k|ltljDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !

$= PsfOleqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ s'/fx¿M
 • ljB't;Fu ;DalGwt k|of]ufTds sfo{ ubf{ / u/fpFbf ljB'tLo em8\sf nfUg ;Sg] ;Defjgf 

ePsfn] lzIfsn] cfkm\gf] k|ToIf lgu/fgLdf ;fjwfgL ckgfP/ dfq lj|mofsnfk u/fpg'k5{ .पाठ्य
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s]xL unt wf/0ffx¿ M of] kf7;Fu ;DJflGwt lgDg unt cjwf/0ffx¿ /x]sf 5g\ M 

— r'Dasn] ;a} wft'x¿nfO{ cfsif{0f ub{5 . jf:tjdf s]xL wft'nfO{ dfq cfsif{0f u5{ .

— ;fgf] r'Dassf] r'DasLo zlSt sd / 7'nf] r'Dassf] r'DasLo zlSt a9L x'G5 . jf:tjdf 
Tof] r'Dasdf s] s] ldl;Psf] 5 To;sf] cfwf/df r'Dassf] Ifdtf lge{/ /xG5 .

— r'DasnfO{ kfgLdf 8'afpFbf o;sf] r'DasLo zlSt 36\5 .

— r'DasnfO{ sDKo'6/sf] glhs /fVbf xf8{l8«:sdf ePsf 8f6fx¿ gi6 x'G5g\ .

— olb r'Dasn] s'g} j:t'nfO{ cfsif{0f u5{ eg] pSt j:t' klg r'Das x'g'k5{ .

— The pole of earth in the northern hemisphere is magnetically a north pole.
— We need only one wire to make an electric circuit with a battery and a bulb.
— The current is used up while using electricity.
— Current starts form one end of a battery and flows through each components of 

a circuit until it gets back to the other end of a battery.
— Batteries or generators create electricity.
— Electrical energy flows inside the wire.

%= l;sfO ;xhLs/0f lj|mofsnfk

klxnf] lbg (First day)

ljifoj:t'M k|fs[lts / s[lqd r'Dassf] km/s / r'Dassf pkof]lutfx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • k|fs[lts / s[lqd r'Dassf] km/s 5'6\ofO{ ltgsf pkof]lutf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
58\ r'Das, kmnfdsf] w'nf], A4 k]k/ uf]nf] r'Das, lkg lsnf, wfuf], sf7sf] 6'j|mf, Knfli6ssf] 6'j|mf, 
tfdfsf] tf/, PNd'lgodsf] tf/, rf6{ k]k/cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M 5f]6f] syf k|jrg tyf dl:tis dGyg 

 • cfhsf] sIff syf ;'g]/ ;'? ug]{ eGb} ljBfyL{sf] Wofg cfslif{t u/fpg'xf];\ .
 • kf7\ok':tssf] k]h g+ @@^ df ePsf] 5f]6f] syf jfrg u/]/ ;'gfpg'xf];\ .
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 • syf jfrgkZrft\ lgDg k|Zg ;f]Wg'xf];\ M

 r'Dasn] csf]{ r'Das jf s'g} cGo r'DasLo j:t'nfO{ tfG5, lsg xf]nf <

 s] r'DasnfO{ 6'S||ofP/ ;;fgf 6'S|mf agfpFbf klg r'DasLo u'0f sfod /xG5 <

 k|of]uzfnfdf lsg ljB't\ nfOg aGb eof] xf]nf <

 Pdl;aLn] ljB't\ kl/kydf s] sfo{ u5{ xf]nf <

 • ljBfyL{sf] lardf kof{Kt 5nkmnkZrft\ lgDg lgisif{df k'Ug'xf];\ M

lgisif{ M

r'DasLo zlStsf] sf/0fn] Pp6f r'Dasn] csf]{ r'Das jf r'DasLo j:t'nfO{ cfsif{0f u5{ . 
r'DasnfO{ hlt 6'j|mfdf ljefhg u/] tfklg k|To]s 6'j|mfdf r'DasLo u'0f sfod /xG5 .

lj|mofsnfk @ M r'Dassf] cjnf]sg

 • sIffdf ePsf ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug{'xf];\ .
 • uf]nf] r'Das, 58\ r'Das / ljleGg cfsf/sf r'Dasx¿ sIffdf n}hfg'xf];\ .
 • r'Dassf] pknAwtf / ljBfyL{ ;ª\Vofsf cfwf/df ;a} ljBfyL{nfO{ cfkm\gf] ;d"xdf cjnf]sg ug{ 

ldNg] u/L r'Das af8\g'xf];\ .
 • ljBfyL{nfO{ pSt r'Das kmnfdsf] a]Gr glhs} 

jf kmnfdsf] lsnf glhs} /fVg nufpg'xf];\ .
 • o:tf] sfo{ ubf{ s] glthf b]lvof] l6kf]6 u/]/ 

/fVg'xf];\ .
 • kmnfdsf] w'nf] / 58\ r'Dassf] k|of]u u/]/ 

sfNklgs r'DasLo an/]vfx¿ ;fFlRrs} x'G5g 
eGg] b]vfOlbg'xf];\ . 58\ r'Dassf] dfly Pp6f 
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A4 k]k/ /fVg nufpg'xf];\ / pSt k]k/dfly kmnfdsf] w'nf] 5g{ nufpg'xf];\ . k]k/nfO{ clnslt 
xNnfpg nufpg'xf];\ / cjnf]sg u/]/ 5nkmn ug{ nufpg'xf];\ .

 • ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ .

lgisif{

kmnfdhGo wft'x¿nfO{ cfsif{0f / ;dfg w|'jnfO{ ljsif{0f tyf c;dfg w|'jnfO{ cfsif{0f ug]{ 
kbfy{nfO{ r'Das elgG5 . r'Dasn] cfˆgf] r'DasLo If]qleq ePsf r'DasLo j:t'x¿nfO{ dfq 
cfsif{0f ub{5 .

lj|mofsnfk #

 • b'O{cf]6f r'Dassf c;dfg w|'jx¿nfO{ Ps csf{sf] glhs Nofpbf s] x'G5 / ;dfg w|'jx¿nfO{ 
Ps csf{sf] glhs Nofpbf s] x'G5 < ;a} ljBfyL{nfO{ cg'dfg ug{ nufpg'xf];\ .

 • pknAw ePsf r'Dasx¿sf] k|of]u u/]/ ;a} ljBfyL{nfO{ kfn}kfnf] k|of]u u/L cjnf]sg ug{ 
nufpg'xf];\ .

 • cjnf]sgsf cfwf/df lgDg lgisif{ lgsfNg nufpg'xf];\ .

r'Dassf ;dfg w|'jx¿sf] lardf ljsif{0f / c;dfg w|'jx¿sf] lardf cfsif{0f x'G5 .

lj|mofsnfk $ M r'Dassf u'0fx¿(Properties of magnet)
 • kf7\ok':tssf] k]h g+ @@& df ePsf] lS|mofsnfk lgDgfg';f/ ug{ nufpg'xf];\ M

 • r'Dassf] glhs} sf7sf] 6'j|mf, Knfli6ssf] 6'j|mf, tfdfsf] tf/, PNd'lgodsf] tf/ h:tf j:t'x¿ 
n}hfg nufpg'xf];\ .

 • cjnf]sg ul/Psf r'Dassf u'0fx¿ tnsf] tflnsfdf l6kf]6 ug{ nufpg'xf];\ M
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lgisif{ M

:jtGq ¿kdf 3'Dg ;Sg] u/L em'G8\ofOPsf] r'Dasn] ;w}F pQ/L / blIf0fL w|'j b]vfpF5 . r'Dassf 
c;dfg w|'jx¿sf] lardf cfsif{0f x'G5 eg] ;dfg w|'jx¿sf] lardf ljsif{0f x'G5 . r'Dasn] 
r'DasLo If]qleq ePsf r'DasLo j:t'x¿nfO{ dfq cfsif{0f ub{5 .

lzIfssf nflu yk hfgsf/L

r'Dasn] s]xL lglZrt wft'x¿ kmnfd, lgs]n / sf]afN6nfO{ cfsif{0f ub{5 . r'Dasn] cfsif{0f 
ug]{ o:tf j:t'nfO{ r'DasLo j:t' elgG5 eg] r'Dasn] cfsif{0f gug]{ j:t'nfO{ cr'DasLo j:t' 
elgG5 .

lj|mofsnfk $ M k|fs[lts / s[lqd r'Das

 • k|fs[lts / s[lqd r'Dassf] lardf km/s b]vfpg, ICT sIffdf k|f]h]S6/sf] ;xfotfn] >Job[io 
;fdu|L k|:t't ug'{xf];\ .

 • k|bz{g sfo{nfO{ lar lardf /f]s]/ clt 5f]6f] pQ/ cfpg] k|Zg ;f]w]/ cfjZostfcg';f/ 5f]6f] 
k[i7kf]if0f k|bfg ug{'xf];\ .

 • ljBfyL{nfO{ cfjZostfcg';f/ a'Fbf sfkLdf  l6kf]6 ug{ nufpg'xf];\ .
 • ICT sIffkZrft\ k|fs[lts / s[lqd r'Dassf] lardf km/s n]Vg nufpg'xf];\ / sfkL ;f6km]/ 

u/]/ ;fyLsf] sfkL k/LIf0f ug{ nufpg'xf];\ .
 • ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

k|fs[lts ¿kd} r'DasLo u'0f ePsf] j:t'nfO{ k|fs[lts r'Das elgG5 . nf]8:6f]g p;sf] pbfx/0f 
xf] . cfjZosffsf] cfwf/df r'DasLo j:t'af6 lgld{t r'DasnfO{ s[lqd r'Das elgG5 . ljB't\ 
zlStsf] k|of]u u/]/ agfOPsf] s[lqd r'DasnfO{ ljB't\ -Electromagnet_ r'Das elgG5 .
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lj|mofsnfk % M r'Dassf] dxŒj tyf pkof]lutfx¿ (Importance and uses of  magnet)
 • kf7\ok':tssf] k]h g+ @@& df ePsf] lgDg syf jfrg u/]/ ;'gfpg'xf];\ .

 • ljBfyL{nfO{ pQm 8Nnf]sf] gfd s] xf]nf eg]/ k|Zg ug'{xf];\ .
 • tTkZrft\ r'Dassf] k|of]u cGo s'g s'g 7fpFdf ePsf] b]v]sf 5f} egL k|Zg ug'{xf];\ / kfn}kfnf] 

ljBfyL{sf k|ltlj|mofx¿ board df l6Kg'xf];\ .
 • r'Dassf pkof]lutfx¿ n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ / cfkm\gf] sfkLdf pkof]lutfx¿ b|'t 

n]vg ug{ nufpg'xf];\ . ljBfyL{ ePs} 7fpFdf uP/ b|'t n]vg u/] gu/]sf] x]g'{xf];\ / lgDgfg';f/sf] 
lgisif{df k'Ug ;xhLs/0f ug'xf];\ M

lgisif{ 

xfd|f] b}lgs hLjgsf] ljleGg If]qdf r'Dassf] Jofks k|of]u x'g] ePsfn] r'Das dfgj hLjgsf 
nflu lgs} dxŒjk"0f{ 5 .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfOpknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M
— r'Das eg]sf] s] xf] <
— k|fs[lts / s[lqd r'Dassf] lardf s] s] km/s 5 <
— 3/df r'Das k|of]u ul/Psf pks/0fx¿sf] gfd / pSt pks/0fsf] sfo{ lgDg 6L rf6{df 

eg'{xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *248

r'Das k|of]u ul/Psf pks/0fx¿sf] gfd pSt pks/0fsf] sfo{

o;af6 r'Das k|of]u ul/Psf pks/0f / ltgLx¿sf] sfo{ :ki6 kfg'{xf];\ .

-ª_ kl/of]hgf sfo{(Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 .

— k|fs[lts / s[lqd r'Dassf] lardf rf6{ k]k/df tfnLsf agfP/ km/s 5'6\ofO{ k|:t't ug'xf];\ .

— lzIfssf] cfjZos ;xhLs/0fdf kf7\ok':tssf] k]h g+ @@( df ePsf] ljlw cg';/0f ub}{ ljB't 
r'Dassf] gd'gf tof/ ug'{xf];\ / PsfOsf] cGTodf k|ltj]bg;lxt sIffdf k|:t't ug'xf];\ .

bf];|f] lbg

ljifoj:t'M r'DasTjsf] cf0fljs l;4fGt, r'DasLo zlStsf] x|f; / o;sf sf/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • r'DasTjsf] cf0fljs l;4fGt atfpg /  j0f{g ug{
 • r'DasLo zlStsf] x|f;sf] sf/0f kQf nufO{ r'DasLo zlSt ;+/If0fsf pkfox¿ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
58\ r'Das, tfksf] ;|f]t, Xofd/, A.C. ljB'tsf] ;|f]t, tfdfsf] tf/, rf6{k]k/, kf7\ok':ts cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k|ltj]bg k|:t'tLs/0f 

s_ cluNnf] lbg sIffdf lbOPsf] kl/of]hgf sfo{sf] k|ltj]bg kfn}kfnf] k|:t't ug{ nufpg'xf];\ .

v_ cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

u_ ljBfyL{sf] lardf lgDgfg';f/sf k|Zg /fvL 5nkmn u/fpg'xf];\ .

— s] kmnfdaf6 r'Das agfpg ;lsG5 <

— r'DasLo j:t'df s;/L r'DasLo u'0fx¿ pTkGg x'G5g\ <

— Pp6} kbfy{sf c0f'x¿ eP tfklg s'g} a:t' r'Das x'g] / s'g} r'Das gx'g] sf/0f s] xf]nf <

 • kof{Kt 5nkmnkZrft\ lgDg lgisif{df k'¥ofpg'xf];\ M
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lgisif{

r'Dasleq ePsf c0f'x¿sf] cjl:yltsf sf/0f s'g} klg j:t'df r'DasLo u'0f pTkGg x'g jf 
gx'g ;S5 . To;}n] ljB'tsf] k|of]u u/]/ kmnfdnfO{ r'Das agfpg ;lsG5 .

lj|mofsnfk @ M r'DasTjsf] cf0fljs l;4fGt (Molecular theory of magnetism)
 • ljBfyL{nfO{ gd'gf r'Dasx¿ b]vfpg'xf];\ .
 • r'DasTjsf] cf0fljs l;4fGt lj:t[t ¿kdf JofVof ul/Psf] >Job[io ;fdu|L k|:t't ug'{xf];\ .
 • x/]s kbfy{ w]/}cf]6f c0f'x¿ ldn]/ ag]sf] x'G5 / r'Das klg o;}u/L w]/}cf]6f c0f'x¿ ldn]/ ag]sf] 

x'G5 eg]/ atfOlbg'xf];\ .
 • k|To]s c0f'x¿ cfkm}Fdf k"0f{ r'Das x'g\ eg]/ atfOlbg'xf];\ .
 • kf7\ok':tssf] k]h g+ @#! df ePsf] lrq g+ *=$ cWoog ug{ nufpg'xf];\ .

 • b'O{cf]6f lrqx¿df s] km/s 5, 5nkmn ug{ nufpg'xf];\ .
 • l;sf?x¿nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M

lgisif{

x/]s kbfy{df ePsf c0f'x¿ cfkm}Fdf ;fgf] r'Das eP tfklg o:tf c0f' r'Dasx¿sf] cjl:ylt 
clgoldt ePsfn] pSt kbfy{n] r'DasLo u'0f b]vfpg ;Sb}g t/ r'Dasleq ePsf c0f' 
r'Dasx¿sf] cjl:ylt lgoldt ePsfn] pSt kbfy{n] r'DasLo u'0f b]vfpg ;S5 .
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lzIfssf nflu yk hfgsf/L

Rf'DasTjsf] cf0fljs l;4fGtnfO{ lgDgfg';f/ JofVof ug{ ;lsG5 M

— r'DasLo kbfy{df ePsf k|To]s c0f'x¿ cfkm}Fdf k"0f{ r'Das x'g\ h;nfO{ c0f' r'Das klg 
elgG5 .

— r'DasLo j:t'df ePsf o:tf c0f' r'Dasx¿ k/:k/ cfsif{0fn] ubf{ ljleGg aGb cfs[ltsf 
;d"xx¿ agfP/ a;]sf x'G5g\ h;n] ubf{ x/]s j:t'n] r'DasLo u'0f b]vfpg ;Sb}gg\ . t/ 
;a} c0f' r'Dasx¿ ;dfgfGt/ eP/ a;]sf] cj:yfdf j:t'n] r'DasLo u'0f b]vfpg ;S5g\ . 

— ;a} c0f' r'Dasx¿n] lglZrt S|md ldnfP/ a;]sf] cj:yfdf r'DasTjsf] dfg clwstd 
x'G5, h;nfO{ Magnetic saturation elgG5 .

lj|mofsnfk # M r'DasLo zlStsf] x|f; (Demagnetisation)
 • k|To]s ;d"xdf sDtLdf Pp6f Fast learner kg]{ u/L ;a} ljBfyL{nfO{ rf/cf]6f a/fa/ ;d"xdf 

af8\g'xf];\ .
 • 5nkmnsf nflu r'DasLo zlStsf] x|f; s;/L x'G5 xf]nf eGg] k|Zg ljBfyL{sf] lardf 5f]8]/ 

r'DasLo zlStsf] x|f; / o;sf rf/cf]6f sf/0fx¿sf] af/]df cu'jf l;sf?x¿nfO{ cled'vLs/0f 
lj|mofsnfk ;~rfng ug'{xf];\ .

 • Jigsaw k4ltsf] k|of]u ug'{xf];\ / r'DasLo zlStsf] x|f; / o;sf] s'g} Pp6f sf/0f -Pp6f 
;d"xdf Pp6f sf/0fsf] rrf{ ug]{_ cWoog ug{ cfjZos ;xhLs/0f ug'{xf];\ .

 • r'DasnfO{ ttfpFbf, r'DasnfO{ lxsf{pFbf / r'Dasdf ljB't\ k|jfx ubf{ o;sf] r'DasLo u'0f gi6 
ePsf] s'/f k|of]uåf/f k|dfl0ft u/]/ k|bz{g ug{ nufpg'xf];\ .

 • r'Dasdf ljB't\ k|jfx ubf{ o;sf] r'DasLo u'0f gi6 ePsf] s'/f k|of]uåf/f k|dfl0ft u/]/ k|bz{g 
ug{ kf7\ok':tssf] k]h g+ @#@ df ePsf] lqmofsnfk *=# sf] ;xof]u lng nufpg'xf];\ .
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 • ljBfyL{nfO{ lgDg lgisif{df k'Ug ;3fpg'xf];\ .

lgisif{

s'g} lglZrt lbzfdf ;dfgfGt/ eP/ a;]sf r'DasLo c0f'x¿ hyfefjL ;a} lbzfdf 5l/P/ 
r'Dassf] r'DasLo zlSt g:6 x'Fb} hfg'nfO{ r'DasLo zlStsf] x|f; elgG5 . r'DasnfO{ ttfpFbf, 
r'DasnfO{ lxsf{pFbf, r'Dasdf ljB't\ k|jfx ubf{ / k|of]u ePsf] nfdf] ;dokl5 k|fs[lts ¿kdf 
r'Dassf] r'DasLo zlStsf] x|f; x'G5 .

lj|mofsnfk $ M r'DasLo zlSt ;+/If0f (Conservation of magnetic power)
 • cl3Nnf] lS|mofsnfksf cfwf/df r'DasLo zlStsf] x|f; x'g glbg jf r'DasLo zlSt ;+/If0f 

ug{ s] s] pkfox¿ ckgfpg ;lsG5 < eg]/ k|Zg ug'{xf];\ / kof{Kt 5nkmnkZrft\ ljBfyL{sf 
k|ltlS|mofx¿ gf]6 ug'{xf];\ .

 • cfjZos k[i7kf]if0f;lxt r'DasLo zlSt ;+/If0fsf pkfox¿ n]lvPsf] rf6{ k]k/ k|bz{g ug'{xf];\ .
 • ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

r'DasLo zlSt ;+/If0fsf pkfox¿ o;k|sf/ 5g\ M

 • r'DasnfO{ cfuf] jf a9L tfksf] ;|f]tdf kfg{' x'Fb}g .
 • r'Das k|of]u ubf{ v;fNg' x'Fb}g .
 • r'DasnfO{ ljB't\ k|jfx ePsf] gfª\uf] tf/ glhs 

/fVg' x'Fb}g .
 • r'DasnfO{ k|of]u gu/]sf] cj:yfdf /fVbf lrqdf 

b]vfOPh:t} 
 • lsk/ aS;leq /fVg'kb{5 . 
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-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f tof/ ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M
1) c0f' r'Das eg]sf] s] xf] <
2) r'DasLo j:t'n] r'DasLo u'0f b]vfpFb}g, lsg <
3) r'DasLo zlSt x|f;sf sf/0fx¿ eGg'xf];\ .
4) r'DasLo zlSt ;+/If0fsf pkfox¿ s] s] x'g\ <
5) Pp6f kmnfdsf] /8df r'DasLo u'0fx¿ s;/L pTkGg ug{ ;lsG5 xf]nf < cg'dfg ug'{xf];\ .  

tfdfsf] tf/ / ljB'tsf] k|of]u u/]/ pSt /8nfO{ r'Das agfpFbf s] s] s'/fdf Wofg  
lbg'knf{ <

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ kf7\ok':tssf] k]h g+ 231 df ePsf lgDg kl/of]hgf sfo{ lbg ;lsG5 M

t];|f] / rf}yf] lbg

ljifoj:t'M e"r'DasTj

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • e"r'Dassf] kl/ro lbO{ r'Dassf] ;xfotfn] lbzf lgwf{/0f ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
58\ r'Das, wfuf], :6\ofG8, Unf]a, es'G8f], r'DasLo sDkf;, rf6{k]k/, kf7\ok':ts cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dlitis dGyg

s_ ljBfyL{sf] lardf lgDgfg';f/sf k|Zg /fvL dlitis dGyg u/fpg'xf];\ .

— :jtGq ¿kdf 3'Dg ;Sg] u/L em'G8\ofOPsf] r'Das ;w}F pQ/ blIf0f lbzftkm{ kmls{G5, lsg <

v_ lbOPsf] 36gf cWoog ug{ nufpg'xf]; M
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k|sfzn] af/L vGbf pQ/ blIf0f lbzftkm{ nfDrf] x'g] u/L k'l/P/ /x]sf], lvof nfu]sf,] ux|'ª\uf] / 
nfDrf] /8 e]6] . pSt /8 3/df nu]/ cfkm\gf] a'afnfO{ b]vfpFb} of] s] xf] egL k|Zg u/] . a'afn] of] 
w]/} aif{ klxn] 3/ agfpg] a]nf hldgleq k'l/P/sf] kmnfdsf] /8 xf] eGg'eof] . To;kl5 k|sfzn] 
pSt /8 :6f]/ ?ddf nu]/ /fVg vf]Hbf :6f]/ ?ddf 5l/P/ /x]sf ;fgf kmnfdsf lsnfx¿ /8tkm{ 
cfslif{t eP/ 6fFl;Psf] b]v] . o:tf] lsg ePsf] xf]nf <

u_ kof{Kt 5nkmnkl5 ljBfyL{sf k|ltlj|mofx¿ ;d]6]/ lgDg lgisif{df k'Ug'xf];\ M

lgisif{

e"r'DasTjsf] sf/0fn] :jtGq ¿kdf 3'Dg ;Sg] u/L em'G8\ofOPsf] r'Das ;w}F pQ/ blIf0f 
lbzftkm{ kmls{G5 / e"r'DasTjs} sf/0fn] w]/} jif{ klxn] hldgleq k'l/P/ /x]sf]] kmnfdsf] /8df 
r'DasLo u'0f pTkGg eP/ kmnfdsf lsnfx¿ 6fFl;Psf x'g\ .

lj|mofsnfk @ M e"r'Dassf] kl/ro (Introduction of geomagnet)
 • ;a} ljBfyL{nfO{ kfFr ;d"xdf ljefhg ug'{xf];\ .
 • k|To]s ;d"xnfO{ Pp6f 58\ r'Das, :6\ofG8 / Pp6f wfuf] lbg'xf];\ .
 • lrqdf b]vfOPh:t} r'Dassf] l7slardf 8f]/Ln] afFw]/ :6\ofG8df
 • em'G8\ofpg nufpg'xf]];\ .
 • r'DasnfO{ :jtGqtf k"j{s rNg ;Sg] u/L 3'dfpg nufpg'xf];\ .
 • s]xL ;dokl5 r'Das l:y/ cj:yfdf cfpF5 / o;sf] Pp6f 5]p
 • pQ/tkm{ / csf]{ 5]p blIf0ftk{m kmls{P/ a:5 .
 • r'Dassf] Pp6f 5]p pQ/tkm{ / csf]{ 5]p blIf0ftk{m kmls{P/ l:y/
 • cj:yfdf cfP/ a:g'sf] sf/0f kQf nufpg eGg'xf];\ / ;xof]ufy{ 

kf7\ok':ts jf OG6/g]6sf] k|of]u ug{ ;'emfj lbg'xf];\ .
 • cGTodf …k]g Og b ld8nÚ lj|mofsnfk u/fP/ ;d"xsf] Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ . 

o;sf ;fy} aFfsL ;d"xnfO{ k[i7kf]if0f k|bfg ug{
 • ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

k[YjLn] r'DasLo u'0fx¿ b]vfpg] ePsfn] k[YjLnfO{ ljzfn r'Das jf e"r'Das (Geomagnet) 
elgG5 . r'Dassf h:t} e"r'Dassf klg cfkm\g} e"r'DasLo pQ/L w|'j / e"r'DasLo blIf0fL w|'j 
x'G5g\ . r'Dassf] pQ/L tyf blIf0fL w|'j / e"r'Dassf] pQ/L tyf blIf0fL w|'j eg] km/s km/s 
x'G5 .
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lj|mofsnfk # M e"r'Dassf] k|df0f tyf c;/ (Evidence and effect of geomagnet)
 • cluNnf] lS|mofsnfkcg';f/ e"r'DasLo pQ/L w|'jn] 58 r'Dassf] blIf0fL w|'jnfO{ / e"r'DasLo 

blIf0fL w|'jn] 58 r'Dassf] pQ/L w|'jnfO{ tfGg] ePsfn] :jtGq ¿kdf 3'Dg ;Sg] u/L em'G8\ofOPsf] 
r'Das ;w}F pQ/ blIf0f lbzftkm{ kmls{G5 . of] k|of]]uaf6 k[YjLdf e"r'DasTj /x]sf] k|dfl0ft x'G5 
eg]/ atfOlbg'xf];\ .

 • kmnfdsf] kftfnfO{ nfdf] ;do;Dd pQ/ blIf0flbzf ldnfP/ hldgd'lg uf8]/ /fVbf pSt kftfdf 
r'DasLo zlSt pTkGg ePsf] Animated >Job[io ;fdu|L k|:t't ug'{xf];\ .

 • k[YjLdf k|fs[lts r'Das kfOg' klg k[YjLdf e"r'DasTj /x]sf] k|df0f xf] eg]/ a'emfOlbg'xf];\ .
 • k[YjLdf e"r'DasTj /x]sf o:tf k|df0fx¿ n]lvPsf] rf6{k]k/ k|bz{g ug'{xf];\ .
 • kof{Kt 5nkmn u/fpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .
 • e"r'Dassf c;/x¿ s] s] xf]nfg egL 5nkmn u/fpg'xf];\ / cGTodf e"r'Dassf c;/x¿ 

n]lvPsf] rf6{k]k/ k|bz{g ug'{xf];\ .
 • e"r'Dassf pSt c;/x¿ :d/0f ug{ nufpg'xf];\ / csf]{ sIffdf pSt c;/x¿ ;f]w]/ d"Nofª\sg 

ug]{ hfgsf/L lbFb} lgDg lgisif{df k'Ug ;3fpg'xf];\ .

lgisif{

Ef"r'DasTjsf] cl:tTjn] ljleGg k|sf/sf vf]h tyf cg';Gwfg ug{, kfgLhxfh / xjfO{hxfhnfO{ 
;xL lbzf kQf nufpg,r6\6fgx¿df wfpsf] vf]hL ug{, ljleGg :yfgsf] ef}uf]lns cjl:ylt kQf 
nufpg, ;"o{af6 cfpg] k/fj}hgL ls/0faf6 k[YjLsf] /Iff ug{ ;xof]u k'u]sf] 5 .

lj|mofsnfk $ M r'DasLo lbskft (Magnetic declination)
 • Pp6f Unf]a / Pp6f es'G8f] ljBfyL{nfO{ lbg'xf];\ .
 • Unf]adf ef}uf]lns pQ/ / blIf0f w|'a kQf nufpg eGg'xf];\ / ;f]xLcg';f/ es'G8f]df klg 

ef}uf]lns pQ/ / blIf0f w|'a cª\lst ug{ nufpg'xf];\ .पाठ्य
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 • Unf]adf r'DasLo pQ/ / blIf0f w|'a kQf nufpg ;xof]u ug'{xf];\ / ;f]xLcg';f/ es'G8f]df klg 
r'DasLo pQ/ / blIf0f w|'a cª\lst ug{ nufpg'xf];\ .

 • Unf]adf cfkm\gf] ljBfno ePsf] :yfgcg';f/ es'G8f]df klg cª\lst ug{ nufpg'xf];\ .
 • es'G8f]df cfkm\gf] ljBfno / ef}uf]lns pQ/ hf]8\g] /]vf lvRg nufpg'xf];\ .
 • es'G8f]df cfkm\gf] ljBfno / r'DasLo pQ/ hf]8\g] /]vf lvRg nufpg'xf];\ .
 • r'DasLo lbskftsf] kl/ro / pkof]lutf atfOlbg'xf];\ .
 • r'DasLo lbskftsf] dfkg ug]{ pks/0fx¿ / o;sf] PsfO klg atfOlbg'xf];\ .
 • kf7\ok':tssf] k]h g+ 235 df ePsf] lS|mofsnfkcg';f/ r'DasLo sDkf;sf] ;xfotfn] lbzf 

lgwf{/0f ug{ l;sfpg'xf];\ .

lgisif{

s'g} klg 7fpFdf ef}uf]lns d]l/l8og / r'DasLo d]l/l8og -ef}uf]lns w'|j / r'DasLo w'|j_ larsf] 
sf]0fnfO{ r'DasLo lbskft elgG5 . o;sf] dfg l8lSngf]ld6/, lbskft SofNs'n]6/, lbskft 
tflnsf tyf r'DasLo sDkf; k|of]u u/L lgsflnG5 . xjfOhxfh, kfgL hxfh / ofqLx¿n] cfˆgf] 
uGtAosf] lbzf kQf nufpg sDkf;sf] k|of]u ub{5g\ .

lj|mofsnfk % M r'DasLo cjkft (Magnetic declination)
 • Pp6f l8k ;s{n / leq r'Das /flvPsf] Pp6f gd'gf Unf]a sIffdf lnP/ hfg'xf];\ .
 • l8k ;s{nnfO{ Unf]asf] l7s e"dWo /]vfcufl8 /fVg'xf];\ / l8k lg8nsf] cjl:ylt cjnf]sg ug{ 

nufpg'xf];\ .
 • l8k ;s{nnfO{ lj:tf/} Unf]asf] w|'jLo efult/ n}hfFbf l8k lg8nsf] cjl:yltdf s] kl/jt{g x'G5, 

cjnf]sg ug{ nufpg'xf];\ .
 • Unf]asf] km/s km/s 7fpFdf l8k lg8nn] b]vfPsf] r'DasLo cjkftsf] dfg dfkg ug{ nufpg'xf];\ .
 • r'DasLo cjkftsf] kl/ro tyf pkof]lutf klg atfOlbg'xf];\ .

lgisif{

s'g} 7fpFdf :jtGqtfk"j{s 3'Dg ;Sg] u/L em'G8\ofOPsf] r'DasLo sDkf; -l8k lg8n_ n] 
lIflth;Fu agfPsf] sf]0fnfO{ pSt 7fpFsf] r'DasLo cjkft elgG5 . k[YjLsf] e"dWo/]vLo If]qdf 
r'DasLo cjkftsf] dfg 00 x'G5 eg] r'DasLo w|'jdf 900 x'G5 . sf7df8f}Fdf o;sf] dfg 420 
x'G5 .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .
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 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M
1) r'DasLo cjkft eg]sf] s] xf] <
2) r'DasLo lbskft eg]sf] s] xf] <
3) ef}uf]lns d]l/l8og /r'DasLo d]l/l8ogsf] lardf s] km/s 5 <
4) lzIfsn] ef]lnsf] sIffdf cfpFbf Pp6f 58 r'Das lnP/ cfpg' eGg' ePsfn] tkfO{F{FF r'Das 

lsGg ahf/ hfg'eof] / a]n'sL 3fd c:tfpg'eGbf s]xL ;docufl8 hª\unsf] 5f]6f] af6f] 
3/ kmls{g vf]Hbf hª\und} af6f] la;L{g'eof] . 3/ kmls{g tkfO{F{FFn] s'g tl/sf k|of]u ug'{x'G5 <  
pSt k|lj|mof 5f]6s/Ldf j0f{g ug'{xf];\ .

-ª_ kl/of]hgf sfo{(Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 M

— r'Das, Knfl:6ssf] Ball, wfuf], cfbLsf] k|of]u u/L gd'gf k[YjL / gd'gf l8k ;s{n agfpg'xf];\ 
/ pQm gd'gf k[YjLsf ljleGg 7fpFx¿df r'DasLo cjkftsf] dfg dfkg u/L k|ltj]bg ;lxt 
sIffdf k|:t't ug'{xf];\ .

— kf7\ok':tssf] k]h g+ 236 df ePsf] kl/of]hgf sfo{ 8.3 k"/f ug'{xf];\ .

kfFrf} / 5}7f}F lbg

ljifoj:t'M Uffx{:y ljB'tLs/0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
— ufx{:y ljB't\ kl/kydf k|of]u x'g] pks/0fx¿ lrGg / ltgLx¿sf] sfd tyf h8fg j|md 

atfpg

— cfˆgf] 3/sf] ljB't ld6/ k9L ;fdfGo ljB't\ dx;'nsf] lx;fa ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
d'Vo l:jr, ljB't\ ld6/, ljt/0f af]8{, MCB, km\o'h, l:jr, Knu / ;s]6, lrd, rf6{ k]k/ cflb .
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-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k|ltj]bg k|:t'tLs/0f (Presentation of project report)
 • cl3Nnf] sIffsf] kl/of]hgf sfo{sf] k|ltj]bg kfn}kfnf] k|:t't ug{ nufpg'xf];\ / cfGtl/s 

d"Nof8\sg dfkb08cg';f/ ljBfyL{sf] sfo{sf] n]vfhf]vf u/L clen]vLs/0f ug{'xf];\ .
 • ljBfyL{sf] sfo{sf] k|z+;f ub}{ cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .
 • ljB't;DaGwL 5nkmnsf nflu lgDg k|Zg ;f]Wg'xf];\ M

1) sIffsf]7fdf ePsf] kª\vf, lrd rnfpg s] sf] cfjZostf kb{5 <
2) df]afOn rfh{ ug{, sDKo'6/ rnfpg s] rflxG5 <
3) b}lgs hLjgdf ljB'tsf] k|of]u sxfF sxfF x'G5 <

 • kof{Kt 5nkmn u/fpg'xf];\ / lgDg lgisif{df k'Ug'xf];\ M

lgisif{

cfw'lgs o'udf ljB't\ k|of]usf] If]q km/flsnf] x'Fb} uPsf] 5 . xfd|f] b}lgs hLjgdf klg ljB't\sf] 
cTolws k|of]u x'g] ePsfn] ljB't\;DaGwL cfwf/e"t 1fg tyf l;k cfjZos /x]sf] 5 .

lj|mofsnfk @ M u|fx:y ljB'tLs/0f (Household electrification)
 • ;Dej eP;Dd ljBfyL{nfO{ glhs}sf] ljB't\ u[xdf If]q e|d0fsf nflu n}hfg'xf];\ jf ljB't u[xsf] 

lel8of] k|bz{g ug{'xf];\ .
 • cyjf ;~rfngdf /x]sf] h]g]/]6/ cjnf]sg ug{ n}hfg'xf];\ .
 • ljB't\ pTkfbg s;/L eO/x]sf] 5, cjnf]sg ug{ nufpg'xf];\ .
 • ljB't\ u[xdf jf h]g]/]6/df ePsf ljleGg pks/0fx¿sf] gfd / o;sf sfo{ k|0ffnL af/] ToxfFsf 

sd{rf/L af6 hfgsf/L k|fKt ug{ nufpg'xf];\ .
 • o;/L pTkflbt ljB't, ljB't\ u[x jf h]g]/]6/af6 glhs}sf] 3/;Dd ljB't\ k'¥ofP/ ljB't\sf] 

k|of]u u?Gh]n;Ddsf] k|lS|mof tyf k|of]u ePsf pks/0fx¿ af/] hfgsf/L k|fKt ug{ cfjZos 
;xhLs/0f ug'{xf];\ .

 • u|fx:y ljB'tLs/0f / u|fx{:y ljB't\ kl/kysf] kl/ro atfOlbg'xf];\ .

lgisif{

ljB't\ u[xdf pTkfbg ePsf] ljB't\ zlSt k|;f/0f nfOgdfkm{t\ k|of]ustf{sf] 3/ 3/df k'¥ofpg] 
k|lS|mofnfO{ u|fx{:y ljB'tLs/0f elgG5 . 3/df ;'rfns tf/ / ljleGg ljB'tLo pks/0fx¿ 
ldnfP/ h8fg ug]{ k|lj|mofnfO{ xfp;jfol/ª (House Wiring) elgG5 eg] o:tf] ;+/rgfnfO{ 
u|fx{:y ljB't\ kl/ky elgG5 .
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lj|mofsnfk # M ljB'tLo pks/0fsf] h8fgS|md (Combination of electric device)
 • ljB'tLo pks/0fsf] ;DffgfGt/, >]0fLj|md / ldl>t h8fg sf] rf6{ k|bz{g ug'{xf];\ .

 • u|fx{:y ljB't\ kl/kydf ;DffgfGt/, >]l0fS|md / ldl>t h8fgsf] cfjZostf / dxŒjaf/] 
atfpg'xf];\ .

 • cfkm\gf] lgu/fgLdf ljBfnodf k|of]u ePsf ljleGg ljB'tLo pks/0fsf] h8fg ;fjwfg eP/ 
cjnf]sg ug{ nufpg'xf];\ .

lgisif{

u|fx{:y ljB't\ kl/kydf ;DffgfGt/, >]0fLS|md / ldl>t h8fgsf] cfjZostf / dxŒjaf/] ljBfyL{ 
hfgsf/ x'G5g\ .

lj|mofsnfk $ M ljB't\ vkt cjnf]sg (Energy consumption observation)
 • ljBfnodf ljB't ld6/ ePsf] 7fpFdf ljBfyL{nfO{ lnP/ hfg'xf];\ .
 • ljB't ld6/sf] cjnf]sg ug{ nufP/ xfn;Dd vkt ePsf] ljB't\sf] dfg sfkLdf l6Kg nufpg'xf];\ .
 • ljB't ld6/sf] kl/ro tyf o;sf] sfo{;DaGwL 5nkmn ug{ nufpg'xf];\ .
 • ljB't ld6/n] ljB't vktnfO{ s'g PsfOdf dfkg ub{5 egL k|Zg ug'{xf];\ / 5nkmn u/fP/ 

lgDg lgisif{df k'¥ofpg'xf];\ .

lgisif{

ljB't\ vkt dfkg ug{ ld6/sf] k|of]u ul/G5 . ljB't\ vktnfO{ lsnf]af6 cfj/ cyf{t o'lg6 
PsfOdf dfkg ul/G5 . 1 lsnf]af6 cfj/ = 1 o'lg6 x'G5 .

lj|mofsnfk % M ljB't\ vktsf] PsfO (Unit of energy consumption)
 • ljBfnodf ljB't ld6/ ePsf] 7fpFdf ljBfyL{nfO{ lnP/ hfg'xf];\ .
 • ljB't ld6/sf] cjnf]sg ug{ nufP/ xfn;Dd vkt\ ePsf] ljB't\sf] dfg sfkLdf l6Kg  

nufpg'xf];\ .
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 • ;a} ljB'tLo pks/0fx¿ aGb ug'{ nufpg'xf];\ .
 • Ps lsnf]af6 ;fdYo{ ePsf] s'g} Pp6f dfq ljB'tLo pks/0fnfO{ Ps 306f;Dd ;~rfngdf 

Nofpg nufpg'xf];\ / ljB't ld6/sf] cjnf]sg ug{ nufP/ ylkPsf] ljB't\ vktsf] lx;faug{ 
;xhLs/0f ug'{xf];\ .

 • 100 af6 ;fdYo{ ePsf 10 cf]6f lrdx¿ Ps 306f;Dd ;~rfngdf Nofpg nufpg'xf];\ 
/ ljB't ld6/sf] cjnf]sg ug{ nufP/ nufP/ ylkPsf] ljB't\ vktsf] dfqf kQf nufpg 
;xhLs/0f ug'{xf];\ .

 • Ps o'lg6 jf Ps lsnf]af6 cfj/ ljB't\ vktsf] kl/ro atfOlbg'xf];\ .

lgisif{

Ps lsnf]af6 ;fdYo{ ePsf] s'g} ljB'tLo pks/0fnfO{ Ps 306f;Dd ;~rfngdf NofpFbf vkt 
x'g] ljB't\sf] dfqfnfO{ Ps lsnf]af6 cfj/ jf Ps o'lg6 ljB't\ vkt elgG5 .

lj|mofsnfk ^ M ul0ftLo ;d:of

 • ljB't vktsf] ;"q n]lvPsf] rf6{ k]k/ k|bz{g ub}{ ;"qdf ePsf ;ª\s]tx¿sf] klxrfg ug{ 
nufpg'xf];\ / cfjZos s'/fdf k[i7kf]if0f ug'{xf];\ . 

 • kf7\ok':tssf] k]h g= 238 df ePsf] ul0ftLo ;d:of / k]h g= 239 df ePsf] ;dfwfg cWoog 
ug{ nufpg'xf];\ .
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 • cl3Nnf] lS|mofsnfkdf k|of]u ul/Psf] Ps lsnf]af6 ;fdYo{ ePsf] ljB'tLo pks/0fnfO{ Ps 
306f;Dd ;~rfngdf NofpFbf x'g] ljB't\ vkt / 100 af6 ;fdYo{ ePsf 10 cf]6f lrdx¿ Ps 
306f;Dd ;~rfngdf NofpFbf x'g] ljB't\ vkt lx;fa ug{ nufpg'xf];\ .

lgisif{

ljB't\ vktsf] lx;fa ubf{ ljB'tLo pks/0fsf] ;fdYo{nfO{ lsnf]af6 PsfOdf, / ;donfO{ 306f 
-cfj/_ PsfOdf /fVg'k5{ .

lj|mofsnfk & M ljB'tLo pks/0fx¿ (Electric appliances)
 • ;a} ljBfyL{nfO{ sfkL / snd af]Sg nufP/ nfO{g ldnfP/ sIffsf]7f aflx/ hfg] Joj:yf 

ldnfpg'xf];\ .
 • ljBfnodf k|of]u ePsf ljleGg ljB'tLo pks/0fx¿ -d'Vo l:jr, ljB't\ ld6/, ljt/0f af]8{, 

MCB, km\o'h, l:jr, Knu / ;s]6, lrd cflb_ qmdzM kfn}kfnf] cjnf]sg ub}{ pSt pks/0fx¿sf] 
gfd / sfo{ 5nkmn u/L cfkm\gf] sfkLdf n]Vg nufpg'xf];\ .

 • o:tf ljB'tLo pks/0fx¿ / ltgLx¿sf] sfo{;Fu;DalGwt >Job[io ;fdu|L k|:t't ug'{xf];\ .
 • k|fljlws jf cfkm\gf] pkl:yltdf o:tf ljB'tLo pks/0fsf gd'gfx¿sf] sfo{ k|0ffnL l;sfpg 

tf/ h8fg ug{ nufpg'xf];\ / ;'/lIft k|of]u ug{ nufpg'xf];\ .
 • u|fx{:y ljB't\ kl/kydf k|of]u x'g] ljleGg pks/0fx¿sf] k|of]u ubf{ ckgfpg'kg]{ ;fjwfgL 

n]lvPsf] rf6{k]k/ k|:t't ug'{xf];\ .

lgisif{

u|fx{:y ljB't\ kl/kydf k|of]u x'g] ljleGg pks/0fsf] k|of]u ubf{ ltgLx¿sf] Ifdtf yfxf kfpg], 
gfª\uf] tf/ g5'g], lr;f] xftsf] k||of]u gug]{ ljB'tLo pks/0f gemfg]{ h:tf ;fjwfgL ckgfpg'k5{ .

lj|mofsnfk * M ljB'tLo pks/0fx¿ (Electric appliances)
 • ljBfyL{sf] ;ª\Vofcg';f/ sfuhsf 6'S|mfdf Pp6f Pp6f u|fx{:y ljB't\ kl/kydf k|of]u x'g] ljleGg 

pks/0fx¿sf] gfd n]Vg'xf];\ .
 • gfd n]lvPsf sfuhsf 6'S|mfnfO{ 8Nnf] kf/]/ lr7\7fx¿ tof/ kfg'{xf];\ .
 • k|To]s ljBfyL{nfO{ kfn}kfnf]Pp6f Pp6f lr7\7f y'Tg nufpg'xf];\ / lr7\7f vf]n]/ cfkm\gf] efudf 

k/]sf] ljB'tLo pks/0fsf] af/]df kf7\ok':tsaf6 :jcWoog ug{ nufpg'xf];\ .
 • :jcWoogkZrft\ Pp6} ljifoj:t' efudf k/]sf ljBfyL{nfO{ Pp6} ;d"xdf kg]{ u/L cfkm\gf] cfkm\gf] 

;d"x lgdf{0f ug{ nufpg'xf];\ .
 • ;d"xcg';f/ cfhsf] u[xsfo{sf] k"j{tof/L ug{ nufpg'xf];\ .
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lgisif{

ljBfyL{df ;d"xdf ldn]/ sfo{ ug]{ Ifdtfsf] ljsf; x'g' clt cfjZos 5 .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

1) Ps lsnf]af6 cfj/ eg]sf] s] xf] <
2) MCB sf] k"/f ¿k s] xf] <
3) LED sf] k"/f ¿k s] xf] <
4) ;6{ ;ls{6 eGgfn] s] a'lemG5 <
5) ljB't\ kl/kydf km\o'hsf] sfo{ s] xf]<
6) km\o'hsf] ;6\6f lsg MCB sf] k|of]u ulPsf] xf]nf <

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 M

 • lj|mofsnfk & cg';f/ k|To]s ;d"xnfO{ Pp6f Pp6f rf6{k]k/ af8\g'xf];\ / ;d"xdf 5nkmn u/L 
ljB'tLo pks/0fsf] lrq;lxt cGo s'/fx¿ n]Vg nufpg'xf];\ . k|To]s ;d"xnfO{ kfn}kfnf] @ 
ldg]6sf] ;do;Ldf /fv]/ cfkm"n] a'em]sf] s'/f rf6{k]k/;lxt k|:t't ug{ nufpg'xf];\ / cfjZos 
;xhLs/0f ug'{xf];\ .

;ftf}F lbg

ljifoj:t'M ljB'tLo tf/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • nfOe -km]h_, Go'6«n / cy{ tf/sf] sfd atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
ljleGg k|sf/sf ljB'tLo tf/x¿,kf7\ok':ts, rf6{ k]k/ cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k|ltj]bg k|:t'lts/0f

 • cl3Nnf] sIffsf] kl/of]hgf sfo{sf] k|ltj]bg kfn}kfnf] k|:t't ug{ nufpg'xf];\ .

पाठ्य
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 • ljBfyL{sf] sfo{sf] k|z+zf ub}{ cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .
 • 5nkmnsf nflu s]xL k|Zg ;f]Wg'xf];\ .
 ljB'tLo tf/x¿ slt k|sf/sf x'G5g\ <
 cly{ª\ eGgfn] s] a'lemG5 <

 • 5nkmnkZrft\ kf7\ok':tsaf6 ljB'tLo tf/ tyf o;sf k|sf/x¿ :jcWoog ug{ nufpg'xf];\ .
 • /ªsf cfwf/df ljleGg tf/sf] cjnf]sg u/fO{ hfgsf/L lbg'xf];\ / tf/ lrgfpg'xf];\ .
 • ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

ljB'tLo tf/x¿ nfOe tf/, Go'6«n tf/ / cy{ tf/ u/L tLg k|sf/sf x'G5g\ .

lj|mofsnfk @ M ljB'tLo tf/x¿sf] cjnf]sg

 • kf7\ok':tssf] k]h g+ 241 / 242 df ePsf] ljB'tLo tf/ -nfOe tf/, Go'6«n tf/ / cy{ tf/_ 
sf] af/]df ;a} ljBfyL{nfO{ :jcWoog ug{ nufpg'xf];\ .

 • gofF jfol/ª\ eO/x]sf] 3/ jf jfol/ªkZrft\ ljB'tsf tf/x¿ b]Vg ;lsg] 7fpFdf ljBfyL{nfO{ 
lnP/ hfg'xf];\ .

 • ljB't\ k|fljlws jf cfkm\gf] jf b'j}sf] ;xof]udf nfOe tf/, Go'6«n tf/ / cy{ tf/x¿ lrgfpg'xf];\ .
 • ;fdfGotof nfOe tf/, Go'6«n tf/ / cy{ tf/x¿sf] /ª\u x]/]/ tf/ 5'6\ofpg] tl/sfsf] af/]sf 

atfOlbg'xf];\ .
 • kf7\ok':tssf] k]h g+ 242 df ePsf] kl/of]hgf sfo{ ug{ nufpg'xf];\ .

   

 • ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M

lgisif{

k|fo nfOe tf/ /ftf] jf v}/f], Go'6«n tf/ sfnf] jf lgnf] / cy{ tf/ xl/of] /ªsf] x'G5 .

lj|mofsnfk # M ljleGg ljB'tLo tf/x¿sf] sfo{ 

 • nfOe tf/, Go'6«n tf/ / cy{ tf/x¿sf sfo{ tyf ltlgx¿sf] dxŒj n]lvPsf] rf6{ k]k/ k|:t't 
ug'{xf];\ .
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 • uxg cWoogkZrft\ ;a} ljBfyL{nfO{ 2,2 hgfsf] ;d"xdf af8\g'xf];\ .
 • nfOe tf/, Go'6«n tf/ / cy{ tf/x¿sf sfo{ tyf ltgLx¿sf] dxŒj;DaGwL s]xL k|Zg lgdf{0f 

ug'{xf];\ .
 • k|To]s ;d"xsf 2 hgf ljBfyL{ Ps csf]{nfO{ kfn}kfn] pSt k|Zg ;f]w]/ k|Zgf]Q/ z}nLdf l;sfO 

lS|mofsnfkcufl8 a9fpg'xf];\ .
 • kof{Kt 5nkmnkZrft\ ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M 

lgisif{

nfOe tf/ jf km]h tf/df pRr ljB'tLo kf]6]lG;on x'g] ePsfn] o;nfO{ 5'Fbf ljB'tLo cf3ft 
u/fpF5 / ;fjwfgL ckgfpg'k5{ . Go'6«n tf/df sd kf]6]lG;on x'g] ePsfn] o;nfO{ klg gfª\uf] 
xftn] 5'g x'Fb}g . ljleGg ljB'tLo pks/0fnfO{ cy{ tf/n] jfol/ª u/L hldgdf uf8\g] k|lj|mofnfO{ 
cly{ª elgG5 . cly{ªn] ljB'tLo pks/0fsf] aflx/L efudf r'xfj6 ePsf] ljB't\ jf r6\ofª kbf{ 
cfPsf] a9L ljB'tLo ef]N6nfO{ hldgdf k7fpF5 / ljB'tLo cfunfuL tyf b'3{6gf x'gaf6 arfpF5 .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfOpknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M
1) nfOe tf/ eg]sf] s] xf] <
2) cly{ª eGgfn] s] a'lemG5 <
3) cly{ª\ lsg ul/G5 <

-ª_ kl/of]hgf sfo{
glhs}sf] On]S6«Ls k;ndf uP/ jf On]lS6«l;ognfO{ ;f]w]/ ufx{:y ljB't\ kl/kydf k|of]u ul/g] 
nfOe tf/, Go'6«n tf/ / cy{ tf/sf ljz]iftfx¿ n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ .

cf7f}F lbg

ljifoj:t'M Knu / ;s]6df tf/ h8fg ug]{ tl/sf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • Knudf ;'/lIft  tl/sfn] tf/x¿ hf]8\g

-v_ l;sfO ;xhLs/0f ;fdu|L
Knu, ;s]6, :S|m' 8«fOe/, nfO{g 6]:6/, k]lGr;, rSs', ljleGg /ªsf tf/x¿,rf6{ k]k/ cflb .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *264

-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk !M ljleGg pks/0fsf] cjnf]sg 

 • Knu, Two pin ;s]6, Three pin ;s]6, ljleGg /ªsf tf/x¿ kfn}kfnf] k|bz{g ug'{xf];\ .
 • ljBfyL{nfO{ logLx¿sf] gfd / sfo{sf] af/]df 5nkmn ug{ nufpxf];\ .
 • cGo pks/0fx¿ klg kfn}kfnf] k|bz{g ug'{xf];\ / ltgLx¿sf] gfd / sfo{sf] af/]df 5nkmn ug{ 

nufpxf];\ .
 • ;a} pks/0fsf] k|of]u ug]{ tl/sf tyf ckgfpg'kg]{ ;fjwfgLx¿ n]lvPsf] rf6{k]k/ k|bz{g 

ug'{xf];\ .
 • ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M 

lgisif{

ljB'tLo pks/0fx¿sf] k|of]u ubf{ y'k|} ;fjwfgLx¿ ckgfpg'k5{ . ;fjwfgL ckgfPdf b'3{gfaf6 
aRg / arfpg ;lsG5 .

lj|mofsnfk @M ljleGg pks/0fsf] cjnf]sg

 • kf7\ok':tssf] k]h g+ 243 df ePsf] lgDg lS|mofsnfk ug{ nufpg'xf];\ .

   

   

lgisif{

b}lgs hLjgdf cfjZos k/]sf] 7fpFdf Knu / ;s]6df tf/ h8fg ug{ ljBfyL{ ;Ifd x'G5g\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 265

lj|mofsnfk #M Knu / ;s]6df tf/ h8fg ubf{ ckgfpg'kg]{ ;fjwfgLx¿

 • kf7\ok':tssf] k]h g+ 242 / 243 df ePsf] Knu / ;s]6df tf/ h8fg ug]{ ljlw tyf 
ckgfpg'kg]{ ;fjwfgLx¿ cWoog ug{ nufpg'xf];\ .

 • cWoogkZrft\ 5,5 hgf ljBfyL{sf] ;d"x agfpg'xf];\ .
 • k|To]s ;d"xdf Pp6f Pp6f rf6{k]k/ af8\g'xf];\ .
 • Knu / ;s]6df tf/ h8fg ug]{ ljlw tyf ckgfpg'kg]{ ;fjwfgLx¿ n]Vg nufpg'xf];\ .
 • kfn}kfnf] ;d"xut ¿kdf rf6{k]k/ k|bz{g ug{ nufpg'xf];\ .
 • ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M

lgisif{

;fjwfgL M ljB't\af6 s/]G6 nfu]/ dflg;sf] Hofg;d]t hfg] ePsfn] d'Vo l:jr (main switch) 
ckm u/]/ cleefjs / lzIfssf] pkl:yltdf dfq ljB't\;DaGwL lqmofsnfk ug{'kb{5 .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M
1) :S|m' 8«fOe/ eg]sf] s] xf] <
2) MCB sf] sfo{ s] xf]<

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 .

 • lS|mofsnfk 2 sf] k|ltj]bg n]v]/ sIffdf k|:t't ug'{xf];\ .

gjf}F lbg

ljifoj:t'M aQLsf] ljB't kl/ky h8fg qmd

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • aQL, xf]N8/ / l:jrnfO{ tf/n] Knudf hf]8]/ aQLsf] kl/ky tof/ kfg{

-v_ l;sfO ;xhLs/0f ;fdu|L
l:jr, lrd, sf7sf] af]8{, Knu,;s]6, :S|m' 8«fOe/, nfO{g 6]:6/, k]lGr;, rSs', ljleGg /ªsf tf/x¿, 
rf6{ k]k/ cflb . 
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-u_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk !M ljB't kl/kysf]] cjnf]sg 

 • kf7\ok':tssf] k]h g+ 244 df ePsf] lrq cWoog ug{ nufpg'xf];\ .
 • cfkm\gf] k|ToIf ;xhLs/0fdf ljBfnodf ePsf] ljB't\ kl/ky cjnf]sg ug{ nufpg'xf];\ .
 • lrqdf ePsf] kl/ky / ljBfnodf ePsf] kl/ky t'ngf ug{ nufpg'xf];\ .
 • tf/x¿sf] /ªcg';f/sf] k|of]u, Knu, l:jr, aNa nufotsf ljB'tLo pks/0fdf tf/sf] h8fg 

;xL eP gePsf] cjnf]sg ug{ nufpg'xf];\ .
 • ufx{:y ljB't\ kl/kydf ul/g] ;dfgfGt/ h8fgsf] kl/ro / o:tf] h8fgsf] dxŒj atfOlbg'xf];\ .

lgisif{

;a} ljB'tLo pks/0fx¿df ;dfg ljB'tLo rfk k7fpg] u/L ldnfOPsf] h8fg S|mdnfO{ ;dfgfGt/ 
h8fg elgG5 . o:tf] h8fg ubf{ k|To]s lrdnfO{ 5'6\6f5'6\6} l:jrn] lgoGq0f ug{ ;lsG5 / ;a} 
lrdn] ;dfg ¿kn] nfdf] ;do;Dd pHofnf] lbG5g\ .

lj|mofsnfk @M aQLsf] ljB't kl/ky (Electric circuit of bulb)
 • kf7\ok':tssf] k]h g+ 245 df ePsf] lrq cWoog ug{ nufpg'xf];\ .
 • k|of]usf nflu cfj:os ;fdfu|Lx¿sf] pknAwtfsf cfwf/df ljBfyL{nfO{ 4,5cf]6f ;d"xdf 

af8\g'xf];\ .
 • k|To]s ;d"xnfO{ cfj:os ;fdfu|Lx¿ pknAw u/fpg'xf];\ .
 • kf7\ok':tssf] k]h g+ 245 df ePsf] lS|mofsnfk ug{ nufpg'xf];\ .
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lgisif{

lrdx¿sf] ;dfgfGt/ h8fg ubf{ k|To]s lrdsf nflu 5'6\6f5'6\6} l:jrsf] k|of]u ug'{k5{ . l:jrnfO{ 
;w}F nfOe jf km]h tf/df hf]8\g'k5{ . h8fg sfo{ ubf{ kl/kydf ljB't\ k|jf u/fpg' x'Fb}g .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M
 ;dfgfGt/ h8fg eg]sf] s] xf] <
 ufx{:y kl/kydf lsg lrdx¿nfO{ ;dfgfGt/ h8fg ul/G5 <

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{x¿ lbg ;lsG5 M

 • lS|mofsnfk 2 sf] k|ltj]bg n]v]/ sIffdf k|:t't ug'{xf];\ .
 • o; PsfOsf] cGTodf ePsf] cEof;sf ;d:ofx¿sf] ;dfwfg ug'{xf];\ / lzIfsnfO{ b]vfpg'xf];\ .
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bzf}F lbg

ljifoj:t'M ljB't\ / r'DasTj

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
 • k|ltljDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg ug'{

k|ltljlDat l;sfO, l;sfO ;d[lå / PsfOsf] d"Nofª\sg 
 • ljBfyL{nfO{ cluNnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'tLs/0f / k|bz{g ug{ nufpg'xf];\ .
 • ljBfyL{n] u/]sf lj|mofsnfksf] cfwf/df ?la|S;sf] k|of]u u/L ljBfyL{sf] cjnf]sg l;k, k|of]u 

l;k, ;~rf/ l;k, ;xsfo{ l;k tyf ljifoj:t'sf] 1fg nufotsf] d"Nofª\sg u/L ljBfyL{sf] 
kf]6{kmf]lnof]df cWofjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f ug'{xf];\ .

 • o; PsfOsf] cGTodf sG;]K6 Dofk agfP/ k|:t't u/L ljBfyL{nfO{ kfn}kfnf] PsfOsf] ;du| 
l;sfOsf] k|ltljDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltljDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

 • k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds l;sfO, yk ;xfotf k|To]s lbgsf] 
l;sfO ;xhLs/0f lj|mofsnfkdf ug'{kg]{ x'G5 / ltgsf] k|s[ltcg';f/ cjnf]sgsf ;fwg h:t} 
M ?h';"rL, >]0fLdfkg, ?la|S; nufotsf ;fwgsf] k|of]u u/L ljBfyL{n] u/]sf ;xL sfo{sf] ;xL 
tl/sfn] d"Nofª\sg u/L k|of]ufTds k'l:tsfdf clen]vLs/0f ug'{kg]{ 5 . 

 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg\ ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utfcg'¿ksf d"Nofª\sgsf ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGTodf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u 
/ pRr bIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRr 
bIftf tx_ sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ 
k[i7kf]if0f lbg'xf];\\ . h:t} M

a:t'ut k|Zg
-s_ ;xL pQ/df uf]nf] -)_ lrx\g nufpg'xf];\ .
1. k|fs[lts r'Dassf] pbfx/0f s'g xf] <

i)  nfOd:6f]g   ii)  nf]8:6f]g
iii)  dfOn:6f]g   iv)  s'g} klg xf]Og
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2. r'Dassf] r'DasLo zlStsf] x|f; s;/L x'G5 <

i)  r'DasnfO{ ttfpFbf   ii)  r'DasnfO{ lxsf{pFbf
iii)  r'Dasdf ljB't k|jfx u/fpFbf  iv)  dflysf ;a}

3. sf7df8f}Fdf cjkftsf] dfg slt l8u|L 5 <

i)  0     ii)  90
iii)  42    iv)  60

4. r'DasLo lbskft s'g PsfOdf gflkG5 <

i) l8u|L    ii)  l8u|L ;]lN;o;
iii) l8u|L km/]gxfO6   iv)  lsnf]u|fd

5. r'DasLo cjkft dfkg ug]{ oGq s'g xf] <

i)  l8k lg8n   ii)  l;:df]u|fkm
iii)  ydf]{ld6/   iv)  s'g}klg xf]O{g

6. z"Go kf]6]lG;on ePsf] tf/ s'g xf] <

i)  Go'6«n tf/   ii)  nfOe tf/
iii)  cly{ª\ tf/   iv)  s'g}klg xf]Og

7. ljB't\ vktsf] PsfO s'g\ xf] <

i)  af6    ii)  ef]N6
iii)  PlDko/   iv)  lsnf]af6 cfj/

8. ljB't\ kl/kydf MCB sf] sfo{ s] xf] <

i. ljB't rfk pTkGg ug'{
ii. ljB't rfk k|;f/0f ug'{
iii. cfjZostf eGbf a9L ljB'tLo s/]G6 k|jfx x'Fbf s/]G6sf] k|afx /f]Sg''
iv. ljB't\ vkt ug'{

9. kfj/ xfp;df pTkfbg ePsf] ljB't\sf] ljB'lto rfk a9fpg s''g pks/0fsf] k|of]u ul/G5 <

i) Pld6/    ii)  6«fG;kmd{/
iii) ef]N6ld6/   iv)  UofNefgf]ld6/

10. OGe6/n] s] sfo{ ub{5 <

i)  aQL afNg]      ii)  tfk lbg]
iii)  AC nfO{ DC / DC nfO{ AC df kl/jt{g ug]{  iv)  dflysf ;a}
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ljifout k|Zg
-s_ r'DasLo an eGgfn] s] a'lemG5 < r'DasLo ansf] lbzf b]vfpg] /]vfx¿sf] k|bz{g ug{ 

cfjZos kg]{ ;fdfu|Lx¿ -58 r'Das, kmnfdsf] w'nf] / 7'nf] cfsf/sf] sfuh_ pknAw ePsf] 
cj:yfdf s;/L r'DasLo ansf] lbzf b]vfpg] /]vfx¿sf] k|bz{g ug{ ;lsG5 xf]nf < JofVof 
ug'{xf];\ .
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!= PsfO kl/ro (Unit introduction)
o; PsfOsf] klxnf] v08sf] d'Vo p2]Zo kf/df0fljs ;ª\Vof ! b]lv @) ;DDfsf tŒjsf] On]S6«f]g 
ljGof; u/L kf/df0fljs ;+/rgf tof/ ug'{, tŒjsf] ;+o'Hotf kQf nufpg', kf/df0fljs tyf cf0fljs 
ef/ kQf nufpg] tyf ljleGg tŒj / of}lussf c0f'nfO{ c0f';"qdfkm{t JoSt ug{' xf] . o;sf] bf];|f] 
v08df tŒjsf] juL{s/0f tyf cfw'lgs k]l/of]l8s tflnsfsfcGtu{t o;sf] lgdf{0f k|lj|mof, tŒjsf] 
k]l/of]l8s 6«]G8, c0f';"q n]Vg] tl/sf, tyf ;/n /f;folgs ;dLs/0f n]Vg] tl/sfsf ;DaGwdf wf/0f 
lbg' xf] . pSt ljifoj:t'df s]lGb|t /xL k|of]u, ;d:of ;dfwfg, l;h{gfTds ;f]rfO, ljZn]if0f tyf 
l;sfO l;knufotsf Jojxf/s'zn l;ksf] ljsf; ug{ ljBfyL{nfO{ ;DalGwt lj|mofsnfkdfkm{t  
;xhLs/0f ul/g] 5, h;sf nflu k|bz{g k|jrg ljlw, k|of]ufTds, ;d:of ;dfwffg, 5nkmn, 
cGj]if0f,  gd'gf lgdf{0f, If]q e|d0f sf ;fy} ljleGg ljifoj:t'df, hf]8Ldf k9fO, ;d"xsfo{, mix 
and match, think, pair and share cflb ljlwsf] ;d]t k|of]u ul/g] 5 .

@= l;sfO pknlAw (Learning outcomes):
!= kf/df0fljs ;ªVof @) ;Ddsf tŒjsf] k/df0f'sf ;+/rgf j0f{g ug{ 

@= k/df0fljs ;ªVof @) ;Dd ePsf tŒjsf] ;+o'Hotf kQf nufpg 

#= cfw'lgs kl/ofl8s tflnsfsf kl/ro lbg / lgod pNn]v ug{ 

$= kf/df0fljs ;ªVof @) ;Dd ePsf tŒjx¿sf cfw'lgs kl/of]l8s tflnsfdf cjl:ylt j0f{g 
ug{ 

%= lkl/o8 / u|'kcg';f/ tŒjsf periodic trend, -;]n ;ª\Vof, ;+o'Hotf / kf/df0fljs ;fOh / 
wft' u'0f_ j0f{g ug{ 

^= c0f' ;"qsf] kl/efiff lbg tyf ljleGg of}lussf cf0fljs ;"q n]Vg 

&= tŒjx¿sf kf/df0fljs ef/ (atomic weight) / c0f'x¿sf cf0fljs ef/ (molecular 
weight) lx;fa ug{ 

*= ;/n /f;folgs k|ltlj|mofnfO{ zAb / ;Gt'lnt ;"q ;dLs/0fåf/f k:t't ug{

cg'dflgt sfo{306f M !%

kbfy{
(Matter)(

PsfO
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#= ljifoj:t' tyf ;do ljefhg (Contents and Time allocation):    cg'dflgt sfo{306f !%

j|m=;= ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -3G6fdf_

!= Kf/df0fljs 
;+/rgf, k/df0f'sf 
pkkf/df0fljs 
s0fx¿ (Structure 
of atom and sub 
atomic particles)

 • Kfbfy{sf] kl/ro, tŒj, tŒjsf] ;ª\s]t tyf 
kf/df0fljs ;ªVof -!_

 • k/df0f'sf] agfj6, pkkf/df0fljs s0fx¿sf] 
kl/ro -!_

 • kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf 
tŒjsf] gfd, ;ª\s]t, On]S6«f]g, k|f]6f]g / 
Go'6f]gsf] ;ª\Vof -!_

#

@= k/df0f'df 
On]S6«f]g ljGof;, 
Eofn]G; ;+o'Hotf, 
c0f';"q (Electronic 
configuration, 
valency and 
molecular 
formula)

 • Bohr and Bury sf] 2n2 lgod -!_
 • ;+o'Hotf ;"rs ;]n, ;+o'Hotf ;"rs On]S6«««f]g 

tyf kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf 
tŒjsf] ;+o'Hotf -@_

 • cf0fljs ;"qsf] kl/ro, cf0fljs ;"q n]Vg] 
tl/sf -!_

$

#= Kff/df0fljs ef/ 
/ cf0fljs ef/ 
(Atomic weight 
and molecular 
weight)

 • tŒjsf] kf/df0fljs ef/ -!_
 • tŒj tyf of}lussf] cf0fljs ef/ -!_

@

$= tTTjx¿sf] juL{s/0f 
(Classification of 
elements)

 • cfw'lgs k]l/of]l8s tflnsfsf] kl/ro tyf 
ljz]iftfx¿ -!_

 • cfw'lgs k]l/of]l8s tflnsfdf u|'k / 
lkl/o8sf] kl/ro tyf ljz]iftfx¿ -@_

#

%= /f;folgs ;dLs/0f 
(Chemical 
equations)

 • /f;folgs k|ltlj|mof tyf /f;folgs 
;dLs/0fsf] kl/ro, k|ltlj|mof/t / pTkflbt 
kbfy{ -!_

 • s]xL ;/n /f;folgs ;dLs/0f n]Vg] tl/sf 
-!_

@

^= PsfOsf] d"Nofª\sg tyf k|ltljDag (Unit evauation and reflection) !
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$= l;sfO ;xhLs/0f lj|mofsnfk

klxnf], bf];|f] / t];|f] lbg

ljifoj:t'M k/df0f'sf] ;+/rgf tyf pkkf/df0fljs s0fx¿sf] kl/ro (Introduction to structure 
of atom and sub atomic particles)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • k/df0f'sf]] kl/ro lbg / o;sf pkkf/df0fljs s0fx¿sf] JofVof ug{
 • kf/df0fljs ;ªVof @) ;Ddsf tŒjx¿sf k/df0f'sf ;+/rgf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
k]l/of]l8s tflnsf, ljleGg tTTjsf k/df0f' tyf c0f'sf df]8]n, cfw'lgs k]l/of]l8s tflnsf, kbfy{sf] 
juL{s/0f rf6{, kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf tŒjsf] On]S6«f]glaGof; ul/Psf] rf6{, 2n2 
lgodsf] rf6{, k/df0f' tyf c0f'sf] Plgd];g lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k""j{ 1fg tyf dlitis dGyg (Pre-knowledge and brain storming):
 ljBfyL{nfO{ lrq (=! -k[i7 @$(_ df lbOPsf lrqx¿ klxrfg ug{ nufpg'xf];\ / kbfy{;Fu ;DalGwt 
k"j{ 1fgsf cfwf/df lgDg k|Zgdfkm{t 
dlitis dGyg ub}{ kf7sf] ;'?jft ug'{xf];\ . 

-c_ kbfy{ eg]sf] s] xf] < s'g} j:t' 
kbfy{ xf] jf xf]Og s;/L eGg 
;lsPnf <

-cf_ kbfy{ s;/L ag]sf x'G5g\ <
-O_ lrqdf kbfy{sf cj:yfx¿ s] s] 

lbOPsf 5g\ <
-O{_ s] xfjf / kfgL klg kbfy{ x'g < 

s;/L <
-p_ kbfy{ x'gsf nflu s] s] u'0fx¿ x'g'k5{ <
-pm_ s] k|sfz, Wjlg, 5fofF cflb klg kbfy{ x'g ;Snfg < sf/0f lbg'xf];\ .
-C_ tŒj / of}lusnfO{ lsg z'4 kbfy{ elgPsf] xf]nf <
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pSt k|Zgf]Q/ 5nkmnsf cfwf/df lgDg lgisif{ atfOlbg'xf];\ M

xfd|f] j/k/ /x]sf lk08 tyf cfotg ePsf sfkL, snd, 8]S;, a]Gr, xfjf, kfgL cflb j:t'x¿ 
kbfy{ x'g\ . tŒj / of}lus z'4 kbfy{ x'g\ eg] ld>0fnfO{ cz''4 kbfy{ dflgG5 . tfk, k|sfz, Wjlg, 
5fofF cflb lk08 / cfotg gx'g] j:t'x¿ kbfy{ xf]Ogg\ .

lj|mofsnfk @ tŒjsf] juL{s/0f (Classificaation of elements)
kbfy{sf] juL{s/0f ul/Psf] rf6{ af]8{df 
n]vL z'4 / cz'4 kbfy{sf] pbfx/0f;lxt 
kl/ro u/fpg'xf];\ . cfw'lgs k]l/of]l8s 
tflnsfsf] rf6{ k|bz{g ub}{ ;a}eGbf z'4 
kbfy{ tŒjsf af/]df ljBfyL{sf] k"j{1fg 
tyf wf/0ff vf]h ug'{xf];\ . tŒjnfO{ 
s[lqd tl/sfaf6 agfpg, kl/jt{g 
ug{ jf gi6 ug{ g;lsg] s'/f kmnfd, 
sfa{g, ;'g, clS;hg, gfO6«f]hg cflbsf] 
pbfx/0fdfkm{t :ki6 kfg'{xf];\ . xfn;Dd k|s[ltdf sltcf]6f tŒjx¿ kQf nfu]sf 5g\ ;f]Wg'xf];\ .  
cfw'lgs k]l/of]l8s tflnsfdf /x]sf 118 cf]6f tŒjsf kf/df0fljs ;ª\Vof, gfd tyf ;ª\s]t 
lrgfpFb} tŒjsf] ;a}eGbf ;fgf] s0f k/df0f'sf] agfj6sf af/]df lgDgfg';f/sf k|Zg ;f]w]/ 5nkmn 
u/fpg'xf];\ .

-c_ kbfy{nfO{ slt k|sf/df juL{s/0f ug{ ;lsG5 < 
-cf_ tŒj eg]sf] s]  xf] < o;nfO{ lsg z'4 kbfy{ elgPsf] xf]nf <
-O_ lrqdf lbOPsf] tflnsfsf] gfd s] xf] < o;df sltcf]6f tŒjx¿ b]vfOPsf] 5 < s] oL 

;a} tŒjx¿ Ps} k|sf/sf xf]nfg t <
-O{_ tŒjsf] ;a}eGbf ;fgf] s0fnfO{ s] elgG5 < 
-p_ tŒj x'gsf nflu s] s] u'0fx¿ x'g'k5{ <
-pm_ tŒj tŒJf ldn]/ s] aG5 < kfgL s:tf] kbfy{ xf] <
-C_ tŒj / of}lusnfO{ lsg z'4 kbfy{ elgPsf] xf]nf <

pSt k|Zgf]Q/ 5nkmnsf cfwf/df lgDg lgisif{ atfOlbg'xf];\ M
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k|s[ltdf kfOg] ;a}eGbf z'4 kbfy{nfO{ tŒj elgG5 h;nfO{ s[lqd tl/sfaf6 agfpg, kl/jt{g 
ug{ jf gi6 ug{ ;lsFb}g . tŒjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f' (atom) elgG5 . xfn;Dd 
k|s[ltdf 118 cf]6f tŒjx¿ kQf nflu;s]sf 5g\ oL dWo] 92 cf]6f k|s[lts / 26 cf]6f 
j}1flgsåf/f k||of]uzfnfdf kQf nufOPsf s[lqd tŒjx¿ 5g\ . x/]s tŒj Ps csf{;Fu To;sf] 
;+/rgf, k|s[lt tyf u'0fdf leGg 5 .

lj|mofsnfk # z'4 kbfy{ -tŒj / of}lus_ tyf cz'4 kbfy{sf] klxrfg (Introduction to the 
pure matter (element and compound) and impure matter (mixture): hf]8f ldnfpg] 
v]n (mix-match game) 
ljBfyL{sf] pko'St ;d"x tof/ ul/lbg'xf];\ / lrq (=! -k[i7 
@$(_ df lbOP h:t} cfkm\gf] 3/ tyf ljBfnodf s'g s'g 
tŒjx¿ 7f];, t/n tyf Uof; cj:yfdf /x]sf 5g\ ;"rL 
tof/ ug{ nufpg'xf];\ . o;/L ;"rLa4 ul/Psf kbfy{sf] gfd 
n]vL zJbkQL tof/ ug{ nufpg'xf];\ / of] sfo{df cfjZos 
;xhLs/0f ug'{xf];\ . tof/ ePsf zJbkQL jf sf8{x¿ Pp6f 
aS;df /fVg'xf];\ . tLg nx/ ePsf] Pp6f uf]hL tflnsf 
tof/ u/L k|To]s nx/sf] ;'?df j|mdzM tŒj, of}lus tyf 
ld>0f n]lvPsf] sf8{ /fvL tLg nx/ tof/ ul/lbg'xf];\ . 
x/]s ;d"xaf6 Ps Ps hgfnfO{ cufl8 cfOaS;df /flVfPsf 
dWo]af6 Pp6f sf8{ aflx/ lgsfnL tŒj, of}lus jf ld>0f 
s] xf] klxrfg u/L uf]hL tflnsfdf;DalGwt :yfgdf /fVg 
nufpg'xf];\ . ;a} ljBfyL{sf] kfnf] gcfP;Dd lj|mofsnfknfO{ 
lg/Gt/tf lbg'xf];\ . ;a}eGbf w]/} ;xL pQ/ ldnfpg] ;d"xnfO{ k'/:s[t ug'{xf];\ / cGo ;d"xnfO{ 
cem /fd|f] ug{ k|f]T;fxg ug'{xf];\ .

lj|mofsnfk $ k/df0f'' (Atom): k/df0f'sf] agfj6af/] lel8of] k|bz{g

kbfy{sf] juL{s/0faf/] rf6{dfkm{t 5nkmn 
ug'{xf];\ . ;a}eGbf z'4 kbfy{ tŒj (element) 
tyf tŒjsf] ;a}eGbf ;fgf] s0f k/df0f' 
(atom) sf pkkf/df0fljs s0fx¿sf af/]df 
Plgd];g lel8of] tyf lrq k|bz{g ug'{xf];\ . 
o;sf cfwf/df k/df0f'sf] ;+/rgfsf af/]df 
lgDg k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M 
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-c_ lrqdf s] b]vfOPsf] 5 < of] s'g tŒjsf] k/df0f' xf] <
-cf_ of] k/df0f'df s] s] pkkf/df0fljs s0fx¿ b]vfOPsf 5g\ < s'g s'g s0fx¿sf] ;ª\Vof 

a/fa/ b]vfOPsf] 5 <
-O_ k/df0f'sf] Go'lSno;df s] s] s0fx¿ /x]sf 5g\ < ltgsf] Pp6f d'Vo ljz]iftf s] xf] <
-O{_ lel8of]df k/df0f'sf] s]lGb|o efu Go'lSno;sf] jl/kl/ j[Qfsf/ af6f]df 3'ld/x]sf] s0fsf] 

gfd s] xf] < o;sf] d'Vo ljz]iftf s] xf] <
-p_ of] j[Qfsf/ af6fnfO{ s] elgG5 < o:tf j[Qfsf/ af6fx¿ sltcf]6f xf]nfg\ <
-pm_ k/df0f' eg]sf] s] xf] < s] k/df0f'nfO{ km]l/ 6'S|ofpg ;lsG5 xf]nf <

of] lj|mofsnfksf] 5nkmnsf cfwf/df k/df0f'sf] ;+/rgf;DaGwL lgDg lgisif{ atfOlbg'xf];\ M

/f;folgs k|ltlj|mofdf efu lng ;Sg] tŒjsf] ;a}eGbf ;fgf] -clt ;"Id_ s0fnfO{ k/df0f' (atom) 
elgG5 . Pp6f tŒjsf k/df0f'x¿ Pp6} lsl;dsf x'G5g\ eg] km/s km/s tŒjsf k/df0f'x¿ 
km/s k|s[ltsf x'G5g\ . k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«f]g u/L tLg k|sf/sf pkkf/df0fljs 
s0fx¿ /x]sf 5g\ .

Link : https://youtu.be/EMDrb2LqL7E
https://youtu.be/OH-aSu-rWgk

lj|mofsnfk % k/df0f'sf pkkf/df0fljs s0fx¿ (Sub-atomic particles)
sfa{g tŒjsf] k/df0f' (atom) sf] agfj6sf] Plgd];g lel8of] k|bz{g ug'{xf];\ / o;sf] ;+/rgf 
lrq af]8{df agfP/ b]vfpg'xf];\ pkkf/df0fljs s0fx¿sf af/]df Plgd];g lel8of] tyf lrq k|bz{g 
ug'{xf];\ . o;sf cfwf/df k/df0f'sf] ;+/rgfsf af/]df lgDg k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M 

-c_ lrqdf s'g tŒjsf] k/df0f' b]vfOPsf] 5 < o;df /x]sf pkkf/df0fljs s0fx¿sf] 
;ª\Vof slt slt 5g\ <

-cf_ of] k/df0f'df /x]sf kf]lhl6e / g]u]l6e ;ª\s]tn] s] s] hgfpF5g\ <
-O_ k/df0f'sf] Go'lSno;df /x]sf] rfh{ 

laxLg s0fnfO{ s] elgG5 <
-O{_ oL tLgcf]6f s0fx¿sf] ef/ slt slt 

xf]nf <
-p_ pkkf/df0fljs s0fx¿nfO{ s'g s'g 

;ª\s]tdfkm{t hgfOG5 <
-pm_ k|s[ltdf k/df0f'x¿ slt k|sf/sf 5g\ <

Kff7\ok':tssf] lrq 9.2, 9.3 -k]h @%), @%!_ sf] cjnf]sg u/L oL s'g s'g tŒjsf k/df0f'sf 
;+/rgf x'g\ 5nkmn u/L eGg nufpg'xf];\ . of] lj|mofsnfkdfkm{t ePsf] 5nkmnsf cfwf/df 
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k/df0f'df /xg] pkkf/df0fljs s0fx¿ af/] lgisif{sf ¿kdf lgDgfg';f/sf] tflnsf e/L ;d"xdf 
k|:t't ug{ k|]l/t ug'{xf];\ M

j|m=;= pkkf/df0fljs s0fx¿ ;ª\s]t kfOg] :yfg Rffh{ lk08

!= k|f]6f]g P+ Go'lSno; wgfTds 1 amu

@= On]S6«f]g

#= Go'6«f]g

pSt lgisif{sf cfwf/df cfkm"n] l;s]sf] cg'ej tyf lj|mofsnfksf] lgisif{ k|ltlaDag ug{ nufpg'xf];\ .  
cfjZostfg';f/ lzIfsn] yk ;xhLs/0f ub}{ k/df0f'sf tLgcf]6f s0fx¿ On]S6«f]g, k|f]6f]g / Go'6«f]g 
dWo] ;a}eGbf xn'sf s0f On]S6«f]g xf] h;sf] lk08 xfO8«f]hgsf] Pp6f k/df0f' jf k|f]6f]g eGbf 1837 
u'0ff ;fgf] /x]sf] tYoaf/] yk :ki6 kfl/lbg'xf];\ .

lj|mofsnfk ^ k/df0f' ;ªVof 1 b]lv 20 ;Ddsf tTTjxx¿ (Elements of atomic number 
1 to 20)
kf7\ok':tssf] k]h @%@ sf kf/df0fljs 
;ªVof 1 b]lv 20 ;Ddsf tTTjxx¿ 
-k]h @%@_ sf] tflnsf cWoog ug{ 
nufpg'xf];\ . ljBfyL{sf] ;d"x agfO 
rf6{ k]k/df o:t} tflnsf tof/ ug{ 
nufpg'xf];\ . k|To]s ;d"xnfO{ !) ldg]6 
hlt hf]8Ldf k9\g nufO{ tflnsfdf 
lbOPcg';f/sf] k|To]s tŒjsf] 
kf/df0fljs ;ª\Vof tyf ltgsf] k|To]s 
k/df0f'df /xg] pkkf/df0fljs s0fx¿ 
On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof 
ofb ug{ nufpg'xf];\ . cWoogkZrft\ 
lgDg k|Zgsf cfwf/df k|Zgf]Q/ 5nkmn 
ug'{xf];\ .

-c_ tflnsfdf lbOPsf tTTj 
dWo] ;a}eGbf xn'sf / 
;a}eGbf ux|f}F tŒj s'g xf]nf, lsg <

-cf_ s'g s'g tŒjsf k/df0f'df tLgcf]6} pkkf/df0fljs s0fx¿sf] ;ª\Vof a/fa/ b]vfOPsf] 
5 <

-O_ k/df0f'sf] Go'lSno;df s] s] s0fx¿ /x]sf 5g\ < ltgsf] Pp6f d'Vo ljz]iftf s] xf] <
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-O{_ hf]/ kf/df0fljs ;ª\Vof ePsf] s'g tTjdf Go'6«f]gsf] ;ª\Vof Psn] a9L 5 < s'g tŒjsf]     
Go'lSno;df Go'6«f]g ;"Go 5 <

-p_ tflnsfdf s'g s'g tŒjx¿ wft' 5g\ <

tflnsf 5nkmnkZrft\ tŒjsf] kf/df0fljs ;ª\Vof;Fu k/df0f'df /x]sf tLg pkkf/df0fljs 
s0fx¿sf] ;ª\Vofdf ePsf] ;dfgtf / c;dfgtfaf/] k|Zg ug'{xf];\ . s]xL ckafb afx]s hf]/ tyf 
lahf]/ kf/df0fljs ;ª\Vofsf cfwf/df Go'6«f]gsf] ;ª\Vof kQf nufpg ;lsg] tl/sf atfpg'xf];\ . 

tŒjsf] kf/df0fljs ;ª\Vof;Fu On]S6«f]g, k|f]6f]gsf] ;ª\Vofdf a/fa/ x'G5 eg] Go'6«f]gsf] ;ª\Vof 
s]xL tŒjdf km/s k5{ . s]xL ckjfbafx]s kf/df0fljs ;ª\Vof hf]/ ePsf] tŒjdf On]S6«f]g, k|f]6f]g 
/ Go'6«f]gsf] ;ª\Vofdf a/fa/ x'G5 -ckjfb Be / Ar_ eg] lahf]/ kf/df0fljs ;ª\Vof ePsf] 
tŒjdf On]S6«f]g / k|f]6f]gsf] eGbf Go'6«f]gsf] ;ª\Vof 1 a9L x'G5 -ckjfb H / N_ .

lj|mofsnfk &  tŒjsf] gfd, kf/df0fljs ;ª\Vof tyf k/df0f'df /xg] pkkf/df0fljs s0fx¿sf] 
;ª\Vof 5fg]/ ldnfpg] cEof;÷v]n (Matching game for arranging atomic number of 
elements and sub-atomic particles)
tŒjsf] gfd, kf/df0fljs ;ªVof, ;ª\s]t tyf pkkf/df0fljs s0fx¿sf] ;ª\Vof ePsf] t/ 
tflnsfdf tn dfly kf/L gldnfO{ /flvPsf] rf6{ / Pp6f zLif{s;lxtsf] vfnL rf6{ ;a} ;d"xnfO{ 
Ps Pscf]6f lbg'xf];\ . x/]s ;d"xnfO{ zLif{s;lxtsf] vfnL rf6{df gldnfO{ /flvPsf tŒjnfO{ 
kf/df0fljs ;ª\Vofsf] j|mddf ldnfO{ k|To]s tŒjsf] ;ª\s]t tyf pkkf/df0fljs s0fx¿sf] ;ª\Vof 
5fg]/ ldnfpg] cEof;÷v]n v]Ng nufpg'xf];\ / ;a} ;d"xnfO{ :j:y k|lt:kwf{sf] cj;/ lbg'xf];\ 
h;sf nflu @) ldg]6 ;do tf]lslbg'xf];\ . tf]lsPsf] ;doleq sfo{ ug{ ;Sg] ;d"x jf l6dnfO{ 
k|yd ePsf] lg0f{o u/L k'/l:s[t ug'{xf];\ . olb tf]lsPsf] ;dofjlwleq ;a} l6dn] ;xLsfo{ u/]df 
;a}nfO{ k':sf/ jf k|f]T;fxgsf] Joj:yf ldnfpg'xf];\ . h:t}M vfnL tflnsfsf] gd'gf o;k|sf/ /x]sf] 
5 M

Kff/df0fljs 
;ª\Vof

tŒjsf] gfd ;ª\s]t k|f]6f]gsf] 
;ª\Vof 

On]S6«f]gsf] 
;ª\Vof

Go'6«f]gsf] 
;ª\Vof
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-3_ d"Nofª\sg (Evaluation):
 • ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; tyf cGo cjnf]sgsf 

;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNNflvt k|lj|mofadf]lhd ljBfyL{sf] 
l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf l;sfOsf]pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu lgDglnlvt 
k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M 

-c_ kbfy{ eg]sf] s] xf] <
-cf_ z'4 / cz'4 kbfy{x¿ s] s] 5g\ <
-O_ kbfy{ xf] ls xf]Og, s;/L Plsg ug{ ;lsG5 < 
-O{_ tŒj eg]sf] s] xf] < tTTjsf] ;a}eGbf ;fgf] s0fnfO{ s] elgG5 <
-p_ tŒjsf] k/df0f' ljB'trfh{ ljxLg x'G5 eGg'sf] TffTko{ s] xf] <
-pm_ cfu{g tŒjsf] k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof slt slt x'G5 <
-C_ On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof a/fa/ ePsf s'g} kfFrcf]6f tŒjnfO{ tflnsfdf 

k|To]ssf] ;ª\Vof;lxt b]vfpg'xf];\ .

-ª_ kl/of]hgf sfo{ (Homework / project work): 
Dffs{/ jf sn/ ;fOgk]gsf] k|of]u u/L rf6{k]k/df tŒjsf] gfd, kf/df0fljs ;ª\Vof, ;ª\s]t tyf 
pkkf/df0fljs s0fx¿sf] ;ª\Vof ePsf] tflnsf lgdf{0f ug'{xf];\ / cfkm"n] tof/ u/]sf] tflnsf 
sIffdf k|:t't ug'{xf];\ .

rf}yf], kfFrf}F, 5}7f}F / ;ftf}F lbg

ljifoj:t'M k/df0f'df On]S6«f]g ljGof;, Eofn]G; On]S6«f]g, ;+o'Hotf, c0f';"q (Electronic 
configuration, valence electrons, valency and molecular formula) 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • Bohr-Bury sf] 2n2 lgodsf] JofVof ug{
 • c0f' ;"qsf] kl/efiff lbg tyf ljleGg of}lussf cf0fljs ;"q n]Vg

-v_ l;sfO ;xhLs/0f ;fdu|L
kbfy{sf] juL{s/0f rf6{, tŒjsf] juL{s/0f ul/Psf] k]l/of]l8s tflnsf, k/df0f'df On]S6«f]g ljGof;, 
Eofn]G; On]S6«f]g, ;+o'Hotf, c0f';"q

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k"j{1fg / dlitis dGyg (Pre-knowledge and brain storming):
ljBfyL{nfO{ kbfy{ tyf tŒjsf] wf/0ffsf ;DaGwdf k"j{ 1fgdf cfwfl/t lgDg k|Zg ;f]w]/ dlitis 
dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ .
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-c_ k/df0f' eg]sf] s] xf] < o;sf] ;+/rgf s;/L ag]sf] 5 <
-cf_ k/df0f'df /xg] pkkf/df0fljs s0fx¿ s] s] 5g\ < k/df0f'df logLx¿sf] cjl:ylt s:tf] 

5 <
-O_ k/df0f'sf] s]Gb| Go'lSno;df s] s] s0fx¿ /x]sf 5g\ <  s] oL s0fx¿ rnfodfg 5g\ t <
-O{_ k/df0f'sf] Go'lSno;sf jl/kl/ /x]sf j[Qfsf/ sIfnfO{ s] elgG5 < o:tf sIfx¿ 

sltcf]6f 5g <
-p_ k/df0f'sf] Go'lSno;sf jl/kl/ /x]sf j[Qfsf/ sIfdf k/df0f'df /xg] s'g s0f 3'ld/x]sf] 

x'G5 <
-p_ k/df0f'sf] Go'lSno;sf jl/kl/ /x]sf j[Qfsf/ sIfdf k/df0f'df /xg] s'g s0f 3'ld/x]sf] 

x'G5 <

tŒjsf] k/df0f'df tLgcf]6f pkkf/df0fljs s0fx¿ On]S6«f]g, k|f]6f]g / Go'6«f]g /x]sf 5g\ h;df 
k|f]6f]g / Go'6«f]g Go'lSno;df /xG5g\ eg] On]S6«f]gx¿ Go'lSno;sf] jl/kl/ j[Qfs/ sIf jf ;]ndf 
3'ld/x]sf x'G5g\ .

lj|mofsnfk @  Bohr-Bury sf] 2n2 lgodsf (Bohr-Bury`s 2n2 rule) -1
;Fu}sf] lrqdf lbOPsf] k/df0f'sf] df]8]ndf 4 cf]6f j[Qfsf/ sIf 
jf ;]n b]vfOPsf] 5 . o;;Fu;DalGwt lgDgfg';f/ k|Zgf]Q/ 
5nkmn ug'{xf];\ M

-c_ lrqdf s] b]vfOPsf] 5 < oxfF K, L, M, N n] s] hgfpF5 <

-cf_ s] ;a} tŒjsf] k/df0f'sf] ;+/rgf o;/L g} ag]sf] 5 t <

-O_ k/df0f'sf] s]Gb| Go'lSno;df s] s] s0fx¿ /x]sf 5g\ <  
o;nfO{ lsg wgfTds lrx\g (positive or + sign) 
lbOPsf] xf]nf <

-O{_ k/df0f'sf] Go'lSno;sf jl/kl/ /x]sf j[Qfsf/df 
/xg] On]S6«f]gsf] ;ª\Vof s;/L kQf nufOG5 <

-p_ kf7\ok':tssf] lrq 9.4 -k]h 253) df k/df0f'sf] 
Go'lSno;sf jl/kl/sf] j[Qfsf/ k|To]s OghL{ 
n]en (energy level ) df lbOPsf] ;ª\Vofn] s]  
hgfpF5 <

-pm_ oL rf/cf]6fdWo] ;a}eGbf sd / ;a}eGbf a9L 
zlSt jf OghL{ ePsf] n]en s'g s'g xf]nfg\ <

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 281

pSt 5nkmn;Fu} x/]s ;]n jf OghL{ n]endf km/s km/s ;ª\Vofdf On]S6«f]gx¿ c6fpg ;S5g\ 
h;nfO{ 2n2 lgodaf6 lx;fj u/L lgsfNg k|]l/t ug'{xf];\ . of] lgodcg';f/ klxnf] ;]ndf 2, bf;|f]] 
;]ndf 8, t];|f] ;]ndf 18 / rf}yf] ;]ndf 32 On]S6«f]gx¿ c6fpg ;S5g\ eGg] s'/f af]8{df lx;fa 
u/L b]vfpg'xf];\ . h:t}M 

klxnf] (K) ;]nsf nflu n=1, o;df c6fpg ;Sg] On]S6«f]gsf] ;ª\Vof = 2n2 = 2×12 = 2 On]S6«f]g 
x'G5 .

bf];|f] (L) ;]nsf nflu n=2, o;df c6fpg ;Sg] On]S6«f]gsf] ;ª\Vof = 2n2 = 2×22 = 8 On]S6«f]g 
x'G5 .

t];|f] (M) ;]nsf nflu n=3, o;df c6fpg ;Sg] On]S6«f]gsf] ;ª\Vof = 2n2 = 2×32 = 18 On]S6«f]g 
x'G5 . 

rf}yf] (N) ;]nsf nflu n=4, o;df c6fpg ;Sg] On]S6«f]gsf] ;ª\Vof = 2n2 = 2×42 = 32 On]S6«f]g 
x'G5 .

k/df0f'df Go'lSno;sf jl/kl/sf] j[Qfsf/ sIf (orbit) jf ;]n 5g\ h;nfO{ OghL{ n]en (energy 
level ) elgG5 . klxnf] b]lv rf}yf] OghL{ n]en;Dd j|mdz M K, L, M, N n] hgfOG5 . x/]s 
;]n jf OghL{ n]endf km/s km/s ;ªVofdf On]S6«f]gx¿ c6fpg ;S5g\ . ;]ndf c6fpg ;Sg] 
clwstd On]S6«f]gsf] ;ª\VofnfO{ 2n2 lgodaf6 lx;fa ug{ ;lsG5 . of] lgodcg';f/ klxnf] 
;]ndf 2, bf];|f]] ;]ndf 8, t];|f] ;]ndf 18 / rf}yf] ;]ndf 32 On]S6«f]gx¿ c6fpg ;S5g\ . 

lj|mofsnfk # Bohr-Bury sf] 2n2 lgodsf cfwf/df tŒjsf k/df0f'sf] kf/df0fljs ;+/rgf 
tyf On]S6«f]g ljGof; (Atomic structure and electronic configuration of the 
elements on the basis of Bohr-Bury`s 2n2 rule) -2 
kf7\ok':tssf] k]h 253 df lbOPsf] k]l/of]l8s tflnsfsf kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf 
tŒjx¿sf] kf/df0fljs ;+/rgf 2n2 lgodcg';f/ On]S6«f]g ljGof; u/L b]vfOPsf] 5 . ljBfyL{sf{] 
pko'St ;d"xdf agfOlbg'xf];\ / k|To]s ;d"xnfO{ of] rf6{nfO{ Wofgk"j{s ;d"xdf cWoog ug{ 
nufpg'xf];\ . 2n2 lgodsf] k|of]u u/L of] rf6{df b]vfPh:t}u/L kf/df0fljs ;ª\Vof 1 b]lv 20 
;Ddsf tŒjx¿sf] On]S6«f]g ljGof; ug{ cEof; u/fpg'xf];\ . kf/df0fljs ;+/rgf rf6{af6 k|fKt 
ug{ ;lsg] hfgsf/Lsf af/]df lgDg k|Zgdf cfwfl/t k|Zgf]Q/ 5nkmn ug'{xf];\ . 
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-c_ lrqdf xfO8«f]hg;lxtsf] t];f]{ nx/df s'g s'g tŒjx¿ 5g\ < oxfF K, L, M, N dWo] s'g s'g 
;]n ePsf tŒjx¿ /x]sf  
5g\ <

-cf_ xfO8«f]hg ;lxtsf] 7f8f] nx/df 
s'g s'g tŒjx¿ b]vfOPsf  
5g\ <

-O_ aflx/L ;]ndf b'O{cf]6fdfq 
On]S6«f]g x'g] tŒjx¿ s'g s'g 
x'g\ < tL tŒjsf] On]S6«f]g 
ljGof; u/L b]vfpg'xf];\ .

-O{_ k/df0f'sf] Go'lSno;sf jl/kl/ 
/x]sf j[Qfsf/df /xg] On]S6«f]gsf] ;ª\Vof s;/L kQf nufOG5 <

-p_ DofUg]l;odsf k/df0f'df klxnf], bf];|f] / t];|f] ;]ndf slt slt On]S6«f]g /x]sf 5g\ <

-pm_ tflnsfdf lbOPsf dWo] ;a}eGbf sd ;]n x'g] tŒjx¿ s'g s'g 5g\ <

-C_ lbOPsfdWo] ;a}eGbf w/} ;]n x'g] tŒjx¿ s] s] 5g\ <

lj|mofsnfk @ sf cfwf/df kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf tŒjx¿sf] On]S6«f]g ljGof; ug{ 
cEof; u/fpg'xf];\ . o; j|mddf ljBfyL{n] dx;'; u/]sf sl7gfOx¿af/] 5nkmn ug'{xf];\ / s]xL 
sl7gfO dx;'; u/]df yk ;xhLs/0f ul/lbg'xf];\ .

tŒjsf x/]s ;]n jf OghL{ n]endf km/s km/s ;ªVofdf On]S6«f]gx¿ c6fpg ;S5g\ . ;]ndf 
c6fpg ;Sg] clwstd On]S6«f]gsf] ;ª\Vof 2n2 lgod af6 lx;fa ug{ ;lsG5 . of] lgodcg';f/ 
K, L, M, N ;]ndf On]S6«f]g e/]/ kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf tŒjx¿sf] On]S6«f]g 
ljGof; ug{ agfpg ;lsG5 . 

lj|mofsnfk $ M 2n2 lgodsf cfwf/df On]S6««f]gljGof; u/L tTTjsf k/df0f'sf] kf/df0fljs 
;+/rgfsf] df]8]n tof/ ug]{ (To prepare model of atomic structure of the elements on 
the basis of 2n2 rule) -3
Rff/ rf/ hgf ljBfyL{sf] ;d"x tof/ ul/lbg'xf];\ . ljleGg /ªsf wfuf], sf8{af]8{, 6fF:g] ud, s}FrL, 
sn/ k]k/ cflbsf] k|of]u u/L kf7\ok':tssf] k]h 254 df lbOPsf] kl/of]hgf sfo{ 9.1 df lbOPsf] 
ljlw ckgfO{ s]xL tŒjsf k/df0f'sf] df]8]n tof/ ug{ nufpg'xf];\ . o; sfo{sf nflu cfjZos 
;xhLs/0f ug'{xf];\ .
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o:t} df]8]n tof/ ug{sf nflu k'/fgf] k|of]u ul/;s]sf] sfuhsf] k|of]u u/L klxn]g} tof/ u/]sf] 
k/df0f'sf] df]8]n k|bz{g ug'{xf];\ . of] df]8]n s;/L tof/ ug{ 
;lsG5 eGg] ;DaGwdf Pp6f gd'gf sfo{ k|:t't ug{ ;lsG5 . 
o;sf nflu k'/fgf] sfuh jf klqsfnfO{ dl;gf] 6'j|mfdf Roft]/ 
kfgLdf lehfP/ a]:;/L rnfP/ n]bf] agfpg] / Tof] n]bf]nfO{ lgrf]/]/ 
xftn] df]8]/ ljleGGf ;fOhsf 8Nnf agfpg] / ;'sfpg], clg 
;'ls;s]sf 8NnfnfO{ cfjZostfg';f/ /ª ug]{, Go'lSno;df /x]sf 
k|f]6f]g / Go'6«g hgfpg km/s /ªsf ;fgf 8NnfnfO{ Ps cfk;df 
udn] 6fF:g], On]S6«f]g hgfpg km/s /ªsf] 8NnfnfO{ laraf6 Kjfn 
kf/L kmnfdsf] tf/ l5/fP/ klxnf], bf];|f] t];|f] cflb ;]ndf cfjZos 
;ª\Vofdf /xg;Sg] On]S6«f]gsf] cjl:ylt b]vfpg lj|mofsnfkdfkm{t 
k|]l/t ug'{xf];\ . of] ljlw jf cGo v]/ uPsf / sd d"Nokg]{ jf d"No 
gkg]{ (low cost – no cost materials) dfkm{t kf/df0fljs ;ª\Vof 
1 b]lv 20 leqsf s]xL tŒjx¿sf] kf/df0fljs ;+/rgfsf 3D model lrqdf b]vfPh:t} tof/ ug{ 
k|]l/t ug'{xf];\ . o;sf nflu x/]s ;d"xnfO{ s'g s'g tŒjsf] df]8]n agfpg] xf] sfo{ef/  
tf]lslbg'xf];\ . ljBfyL{n] tof/ u/]sf gd'gfsf] k|bz{gL  cfof]hgf ug'{xf];\ . pSt kl/of]hgf sfo{sf] 
d"Nofª\sg ug{ lgDgfg';f/sf] ?la|S; pkof]udf Nofpg'xf];\ M

j|m=;= dfkb08 
jf cfwf/

cª\sgsf] tx / ;"rs

cltpQd -$_ pQd -#_ ;fdfGo -@_ lgDg -!_

! ;fOh Uff]nfsf/, 
pkkf/df0fljs 
s0fx¿sf] ;fOh, 
Go'lSno;sf] 
agfj6 / 
;]nx¿larsf] b'/L 
ldn]sf]df

Uff]nfsf/, 
pkkf/df0fljs 
s0fx¿sf] ;fOh, 
Go'lSno;sf] 
agfj6 ldn]sf] 
t/ ;]nx¿larsf] 
b'/L gldn]df

Uff]nfsf/ gePsf], 
pkkf/df0fljs 
s0fx¿sf] 
;fOh ldn]sf], 
Go'lSno;sf] 
agfj6 / 
;]nx¿larsf] 
b'/L gldn]df

Uff]nfsf/ gePsf], 
pkkf/df0fljs 
s0fx¿sf] ;fOh, 
Go'lSno;sf] 
agfj6 / 
;]nx¿larsf] 
b'/L gldn]df

@ /ª Kfm/s tŒj 
/ km/s 
pkkf/df0fljs 
s0fsf nflu km/s 
/ pko'St /ªsf] 
k|of]u

Kfm/s tŒj 
tyf km/s 
pkkf/df0fljs 
s0fsf nflu 
p:t} /ªsf] k|of]u 
u/]df

Kfm/s tŒj tyf 
pkkf/df0fljs 
s0fsf nflu 
km/s / pko'St 
/ªsf] k|of]u 
gu/]df

Kfm/s tŒj tyf 
pkkf/df0fljs 
s0fsf nflu 
pko'St / km/s 
/ª glbPdf 

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *284

# ;fdu|L :yfgLo :t/df 
pknAw ;fdfu|Lsf] 
k"0f{ k|of]u u/]df

:yfgLo 
:t/df pknAw 
;fdfu|Lsf] 
cf+lzs k|of]u 
u/]df

:yfgLo 
:t/df pknAw 
;fdfu|Lsf] Go"g 
k|of]u u/]df

:yfgLo 
:t/df pknAw 
;fdfu|Lsf] k|of]u 
gu/]df

$ ;xeflutf ;d"xsf rf/}hgf 
;xefuL ePdf 

;d"xsf tLghgf 
;xefuL ePdf 

;d"xsf b'O{hgf 
;xefuL ePdf 

Pshgfn] dfq 
sfo{ ;DkGg 
u/]df 

% Kf|:t'tLs/0f ljifoj:t'sf] 
kof{Kt 1fg, efiff 
;/n / :ki6 
k|:t'ltsf nflu 

ljifoj:t'sf] 
kof{Kt 1fg t/ 
efiff ;/n / 
:ki6 gePdf

ljifoj:t'sf] 
ck"0f{ 1fg tyf 
efiff ;/n / 
:ki6 gePdf

ljifoj:t'sf] 
1fg, efiff tyf 
k|:t'lt Go"g 
ePdf

lgisif{ M k'/fgf] k|of]u ul/;s]sf] sfuhsf] k'gM k|of]u u/L tof/ ul/Psf sfuhsf /ª\uLg 8Nnf 
tyf tf/sf] k|of]u u/L k/df0f'sf] lqcfoflds (3 dimensional) df]8]n tof/ ug{ ;lsG5 .

lj|mofsnfk % M k/df0f'df ;+o'Hotf ;"rs ;]n, ;+o'Hotf ;"rs On]S6«f]g / ;+o'Hotf (Valence 
shell, valence electrons and valency)  
ljBfyL{sf] ;d"x tof/ ul/lbg'xf];\ . dflysf] lj|mofsnfk # df 5nkmn ul/Psf] rf6{df b]vfP h:t} 
u/L kf/df0fljs ;ª\Vof 1 b]lv 20 
;Ddsf tŒjx¿sf] On]S6«f]g ljGof; 
u/L tof/ ul/Psf kf/df0fljs 
;+/rgfsf] k'g/fj[lQ u/fpg'xf];\ . x/]s 
k/df0f'df ;+o'Hotf ;"rs ;]n / 
;+o'Hotf ;"rs On]S6«f]g s'g s'g x'g\ 
5nkmn ug{ nufpg'xf];\ . ljBfyL{n] 
klxrfg ug{ g;s]df s'g} Pp6f pbfx/0f 
-h:t} af]/f]g_ dfkm{t k/df0f'sf] aflx/L ;]nnfO{ ;+o'Hotf ;"rs ;]n (valence shell) / Tof] ;]ndf 
/xg] On]S6«f]gnfO{ ;+o'Hotf ;"rs On]S6«f]g (valence electrons) egL a'emfpg'xf];\ . o;;Fu;DalGwt 
lgDgfg';f/ k|Zgf]Q/ 5nkmn ug'{xf];\ M

-c_ lrqdf s'g tŒjsf] k/df0f' ;+/rgf b]vfOPsf] 5 < o;df K, L, M, N dWo] sltcf]6f 
;]nx¿ 5g\ <

-cf_ of] k/df0f'sf] aflx/L ;]n s'g xf] < aflx/L ;]nnfO{ s] elgG5 <
-O_ o;sf] aflx/L ;]ndf slt On]S6«f]gx¿ /x]sf 5g\ < aflx/L ;]ndf /xg] On]S6«f]gnfO{ s] 

elgG5 <
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-O{_ k/df0f'sf] aflx/L ;]ndf /xg] On]S6«f]gsf] ;ª\Vofsf cfwf/df s] kQf nufOG5 <

pSt k|Zgf]Q/ 5nkmnkZrft\ x/]s ;d"xnfO{ k]h @%# df lbOPsf] k/df0f' ;+/rgf tflnsfdf ;+o'Hotf 
;"rs ;]n, ;+o'Hotf ;"rs On]S6«f]g / ;+o'Hotfsf af/]df k|Zg ub}{ lgDg lgisif{ atfOlbg'xf];\ M

k/df0f'sf] aflx/L ;]nnfO{ ;+o'Hotf ;"rs ;]n (valence shell) / Tof] ;]ndf /xg] On]S6«f]gnfO{ 
;+o'Hotf ;"rs On]S6«f]g (valence electrons) elgG5 . k/df0f'sf] aflx/L ;]n jf ;+o'Hotf ;"rs 
;]n (valence shell) ;]ndf /xg] ;+o'Hotf ;"rs On]S6«f]g (valence electrons) af6 tŒjsf] 
;+o'Hotf cyf{t Eofn]G;L (valency)  kQf nufpg ;lsG5 .

lj|mofsnfk ^ M 8'Kn]6 / cS6]6sf] lgod tyf tŒjsf] ;+o'Hotf (duplet and octet rule and 
valency of elements) -1
ljBfyL{sf] ;d"x tof/ ul/lbg'xf];\ .  
dflysf] lj|mofsnfk # / % df 5nkmn 
ul/Pcg';f/ rf6{df b]vfP h:t} 
kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf 
tŒjx¿sf] On]S6«f]g ljGof; ug]{ tl/sf, 
tL k/df0f'sf ;+o'Hotf ;"rs ;]n / ;+o'Hotf ;"rs On]S6«f]gsf ;DaGwdf k'g/fj[lQ u/fpg'xf];\ . 
yk k/df0f'sf] ;+/rgf h:t} xfO8«f]hg (H) / km\nf]l/g (F) sf] ;+/rgf af]8{df n]v]/ b]vfpg'xf];\ . 
oL b'O{ tŒjsf k/df0f'sf Eofn]G; ;]n / Eofn]G; On]S6«f]g kQf nufpg nufpg'xf];\ / lgDgfg';f/sf 
k|Zgdf cfwfl/t k|Zgf]Q/ 5nkmn ug'{xf];\ M

-c_ lrqdf b]vfPcg';f/ xfO8«f]hg (H) sf] ;+/rgfdf K, L, M, N dWo] s'g s'g ;]n /x]sf 
5g\ < o;df Eofn]G; ;]n s'g xf] / Eofn]G; On]S6«f]g slt slt 5g\ <

-cf_ ˆnf]l/g (F) sf] ;+/rgfdf K, L, M, N dWo] s'g s'g ;]n /x]sf] 5g\ < o;df Eofn]G; 
;]n s'g xf] / o;df sltcf]6f Eofn]G; On]S6«f]g 5g\ <

-O_ xfO8«f]hg (H) sf] aflx/L ;]ndf slt On]S6«f]gx¿ 5g\ < of] ;]n k"/f x'g slt On]S6«f]g 
rflxG5g\ < of] ;ª\Vofn] s] hgfpF5 <

-O{_ ˆnf]l/g (F) sf] aflx/L ;]ndf slt On]S6«f]gx¿ 5g\ < of] ;]n k"/f x'g slt On]S6«f]g 
rflxG5 xf]nf <

-p_ Eofn]G; ;]n k"/f -cS6]6 jf 8'Kn]6_ x'g rflxg] On]S6«f]gsf] ;ª\Vofn] s] hgfpF5 <
-pm_ tŒjsf] ;+o'Hotf÷Eofn]G;L (valency) eg]sf] s] xf] < lrqdf b]vfPcg';f/ xfO8«f]hg 

(H) / km\nf]l/g (F) sf] ;+/rgfdf k|To]ssf] Eofn]G;L slt slt x'G5 <
-C_ lrqdf xfO8«f]hg (H) / km\nf]l/g (F) Ps cfk;df s;/L hf]l8P/ xfO8«f]hg ˆnf]/fO8 

(HF) ag]sf] xf]nf < o;nfO{ s] elgG5 <
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-P_ xfO8«f]hg ˆnf]/fO8 (HF) ag] h:t} c¿ tŒjsf k/df0f'x¿ Ps cfk;df s;/L hf]l8g 
;S5g\ xf]nf < o;/L k/df0f'x¿ hf]l8Psf] :yfgnfO{ s] elgG5 xf]nf <

pSt 5nkmn;Fu} Eofn]G; ;]n, Eofn]G;L, 8'Kn]6 tyf cS6]6sf af/]df lgDgfg';f/ cjwf/0f JofVof 
u/L :ki6 kfg'{xf];\ .

lrqsf cfwf/df xfO8«f]hg (H) sf] klxnf] K ;]ndf Pp6fdfq Eofn]G; On]S6«f]g 5 / o;n] 
yk Ps On]S6«f]g lnP/ jf ;fem]bf/L u/]/ lxlnodsf] h:tf] b'O{cf]6f On]S6«f]g k|fKt u/L l:y/ jf 
lgl:j|mo x'g vf]H5 h;nfO{ 8'Kn]6 (duplet) elgG5 . o;}u/L ˆnf]l/g (F) sf] bf;|f]] L ;]ndf 
;ftcf]6f Eofn]G; On]S6«f]g 5g\ / o;n] klg yk Ps On]S6«f]g lnP/ jf ;fem]bf/L u/]/ l:y/ 
jf lgl:j|mo x'g vf]H5 h;nfO{ cS6]6 (octet) elgG5 . oxfF xfO8«f]hg (H) / km\nf]l/g (F) 
b'J}fsf] ;+o'Hotf jf Eofn]G;L (valency) 1 eof] lsgsL b'j}nfO{ j|mdzM 8'Kn]6 / cS6]6 x'g Ps 
Ps On]S6«f]g ;fem]bf/L u/L  Ps cfk;df hf]l8P/ xfO8«f]hg ˆnf]/fO8 (HF) gfdsf] of}lussf] 
c0f' (molecule of compound) aG5 . oxfF tŒjsf k/df0f'lar On]S6«f]gx¿ ;fem]bf/L u/L 
hf]l8P/ xfO8«f]hg ˆnf]/fO8 (HF) gfdsf] of}lussf] c0f' aGg cfjZos annfO{ sf]Eofn]G6 aG8 
(covalent bond) elgG5 . o;/L tŒjsf k/df0f'nfO{ cfˆgf] Eofn]G; ;]ndf 8'Kn]6 jf cS6]6 
k'/fx'g cfjZos kg]{ On]S6«f]gsf] ;ª\Vof g} Tof] tŒjsf] ;+o'Hotf cyf{t Eofn]G;L (valency) x'G5 .  
csf]{ cy{df tŒjsf k/df0f'nfO{ On]S6«f]g u'dfP/ jf lnP/ jf ;fem]bf/L u/L csf]{ k/df0f';Fu 
;+of]hg ug{;Sg] IfdtfnfO{ To; tŒjsf] ;+o'Hotf cyf{t Eofn]G;L (valency) elGfG5 .

lj|mofsnfk & M On]S6«f]g ljGof;sf cfwf/df tŒjsf] ;+o'Hotfsf] wf/0ff (Concept of 
valency of elements on the basis of electronic configuration) -2
ljBfyL{sf] ;d"xnfO{ dflysf] lj|mofsnfk 
^ df 5nkmn ul/P h:t} kf/df0fljs 
;ª\Vof 11 ePsf] ;f]l8od (Na) / 
kf/df0fljs ;ª\Vof 17 ePsf] Snf]l/g 
(Cl)  tŒjx¿sf] k/df0f'sf] On]S6«f]g 
ljGof; ug{ nufpg'xf];\ . tL b'j} tŒjsf 
k/df0f'sf] ;+o'Hotf ;"rs ;]n (valence 
shell) df slt slt ;+o'Hotf ;"rs 
On]S6«f]g (valence electrons) 5g\ kQf nufpg nufpg'xf];\ . ca tL b'j} k/df0f'nfO{ 8'Kn]6 jf 
cS6]6 x'g slt slt On]S6«f]gsf] cfjZostf knf{ jf s;/L cfˆgf] Eofn]G; ;]n k"/f ug{ ;S5g\xf]nf 
lgDgfg';f/sf k|Zgdf cfwfl/t 5nkmn ug{ / lgisif{ eGg nufpg'xf];\ M

-c_ lrqdf b]vfPcg';f/ ;f]l8od (Na) sf] ;+/rgfdf K, L, M, N dWo] s'g s'g ;]n /x]sf 
5g\ < o;df Eofn]G; ;]n s'g xf] < o;df Eofn]G; On]S6«f]g slt 5g\ <
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-cf_ Snf]l/g (Cl) sf] ;+/rgfdf K, L, M, N dWo] s'g s'g ;]n /x]sf] 5g\ < o;df Eofn]G; 
;]n s'g xf] / o;df sltcf]6f Eofn]G; On]S6«f]g 5g\ <

-O_ ;f]l8odn] (Na) n] cfˆgf] Eofn]G; ;]naf6 sltcf]6f On]S6«f]gx¿ lng jf lbg jf 
;fem]bf/L ug{ ;Snf < of] s;/L ;Dej x'G5 xf]nf <

-O{_ Snf]l/g (Cl) sf] aflx/L -Eofn]G;_ ;]ndf slt On]S6«f]gx¿ 5g\ < o;sf] Eofn]G; ;]n 
k"/f x'g sltcf]6f On]S6«f]g rflxG5 xf]nf < o;n] cfˆgf] Eofn]G; ;]n s;/L k"/f ug{;S5 
xf]nf <

-p_ lrqsf cfwf/df ;f]l8od (Na) / Snf]l/g (Cl) sf] Eofn]G;L slt slt x'G5 < of] s;/L 
kQf nufpg ;lsG5 <

-pm_ ;f]l8od (Na) / Snf]l/g (Cl) Ps cfk;df s;/L hf]l8g ;S5g\ < oL tTTjsf 
k/df0f'x¿ Ps cfk;df hf]l8P/ jf afFlwP/ ;f]l8od Snf]/fO8 (NaCl) aGg] annfO{ s] 
elG5xf]nf < o;/L ag]sf] kbfy{nfO{ s] elgG5 <

lj|mofsnfk ^ df xfO8«f]hg ˆnf]/fO8 (HF) ag] h:t} ;f]l8od / Snf]l/g hf]l8P/ ;f]l8od Snf]/fO8 
(NaCl) aGg] k|lj|mofdf ePsf ;dfgtf / leGGtfaf/] klg 5nkmn ug'{xf];\ h;nfO{ tnsf] lrq tyf 
Plgd];g lel8of]dfkm{t JofVof ul/lbg'xf];\ . oxfF ;f]l8od (Na) n] Pp6f On]S6«f]g u'dfpg] / Snf]l/g 
(Cl)  n] Pp6f On]S6«f]g lng] Ifdtf ePsfn] k/df0f'x¿ Ps cfk;df hf]l8g] an On]S6«f]Eofn]G6 
jf cfof]lgs aG8 (electrovalent or ionic bond) dfkm{t vfg] g'gsf] c0f' cyf{t ;f]l8od 
Snf]/fO8 gfdsf] of}lussf] c0f' (molecule of NaCl) ;+/rgf tnsf] lrqdfkm{t tyf af]8{df n]v]/ 
b]vfpg'xf];\ M

Electrovalent or ionic bond

oL b'O{ tŒjsf k/df0f'dWo] ;f]l8od (Na) sf] Eofn]G; ;]ndf Pp6f Eofn]G; On]S6«f]g 5 h'g u'dfP/ 
leqL ;]n cS6]6 /xg] tyf snf]l/g (Cl) sf] Eofn]G; ;]ndf ;ftcf]6f Eofn]G; On]S6«f]g 5g\, h;df 
Pp6f On]S6«f]g kfP/ cS6]6 /xg vf]Hg] x'gfn] oxfF ;f]l8od (Na) / Snf]l/g (Cl) b'j}sf] Eofn]G;L 
1 eof] egL :ki6 kfg'{xf];\ .
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;f]l8od (Na) n] Pp6f On]S6«f]g u'dfpg] / Snf]l/g (Cl) n] Pp6f On]S6«f]g lng] Ifdtf ePsfn] 
oL b'j}sf] ;+o"Hotf (valency) 1 x'G5 . oL b'O{ k/df0f'x¿ Ps cfk;df hf]l8P/ vfg]g'gsf] 
c0f' cyf{t ;f]l8od Snf]/fO8 (NaCl) sf] c0f' aGg] annfO{ On]S6«f]Eofn]G6 jf cfof]lgs aG8 
(electrovalent or ionic bond) elgG5 .

lj|mofsnfk * M On]S6««f]g ljGof;sf cfwf/df tŒjsf] ;+o'Hotf kQf nufpg] (to determine 
the valency of elements on the basis of electronic configuration) -3
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ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 9.3 df lbOPsf] tflnsf 5nkmn ug{ nufpg'xf];\ .  
dflysf lj|mofsnfk ^ / & df cEof; u/]sf cfwf/df kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf 
tŒjx¿sf] On]S6«f]g ljGof; ug]{ / tL tŒjsf] k/df0f'sf] ;+o'Hotf ;"rs ;]n (valence shell) 
df /xg] ;+o'Hotf ;"rs On]S6«f]g (valence electrons) sf cfwf/df ;+o'Hotf cyf{t Eofn]G;L 
tflnsfdf k"/f ug{ nufpg'xf];\ . of] lj|mofsnfk ;d"xdf 5nkmn u/L k'/f ug{ nufpg'xf];\ . 
lj|mofsnfksf j|mddf s'g} sl7gfO{ dx;'; ePdf ;f]Wg jf lh1f;f /fVg k|]l/t ug'{xf];\ .

lj|mofsnfk ( M cf0fljs ;"q (Molecular formula) -1
ljBfyL{sf] ;d"xnfO{ dflysf] lj|mofsnfk ^ / & df 5nkmn ul/Pcg';f/sf] HF / NaCl pbfx/0fdf 
s]lGb|t /xL lgDg k|Zgdf cfwfl/t yk 5nkmn ug'{xf];\ M

-c_ klxnf] / bf];|f] lrqdf s] 
s] b]vfOPsf 5g\ < 
logLx¿nfO{ s] elgG5 < 

-cf_ lrqdf b]vfOPsf c0f'x¿ 
x'g\ ls k/df0f'x¿ x'g 
t < c0f'nfO{ s] dfkm{t 
hgfOG5 <

-O_ ;f]l8odn] (Na) / Snf]l/g (Cl) n] cfcfˆgf] 
Eofn]G; ;]ndfkm{t sltcf]6f On]S6«f]gx¿ lng 
jf lbg jf ;fem]bf/L ug{ ;Snfg\ <

-p_ lrqsf cfwf/df ;f]l8od (Na) / Snf]l/g 
(Cl) sf] Eofn]G;L slt slt x'G5 < s;/L <

-pm_ c0f';"q (molecular formula) s] xf] <

-C_ s'g} rf/cf]6f kbfy{sf] c0f';"q eGg'xf];\ .

-P_ lrqdf xfO8«f]hg / ˆnf]l/g hf]l8P/ ag]sf] xfO8«f]hg ˆnf]/fO8 (HF) tyf ;f]l8od / Snf]l/g 
hf]l8P/ ag]sf] ;f]l8od Snf]/fO8 (NaCl) nfO{ s] egL hgfOG5 < o:tf c¿ s] s] pbfx/0f 
eGg cfpF5 <

pSt 5nkmnkZrft\ cGo yk pbfx/0f klg af]8{df n]lvlbg'xf];\ / ljBfyL{nfO{ klg cGo pbfx/0f 
yk ug{ k|]l/t ug'{xf];\ . dflysf pbfx/0f h:t} ljleGg kbfy{ -tŒj tyf of}lus_ sf c0f'nfO{ ;ª\s]t 
jf ;"qdfkm{t JoSt ug'{nfO{ c0f';"q (molecular formula) elgG5 egL JofVof ul/lbg'xf];\ .
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tŒj (element) tyf of}lus (compound) sf c0f'nfO{ ;ª\s]lts ¿kdf ;"qdfkm{t JoSt ug'{nfO{ 
c0f';"q (molecular formula) elgG5 . c0f';"qdf s'g s'g tŒjsf slt slt k/df0f'x¿ ldn]/ 
/x]sf x'G5g\ egL hfgsf/L kfpg ;lsG5 .

lj|mofsnfk !) M cf0fljs ;"q (Molecular formula) -2
cf0fljs ;"q n]Vg] tl/sf (Method of writing molecular formula)

ljBfyL{sf] ;d"xnfO{ dflysf] lj|mofsnfkdf 5nkmn ul/Pcg';f/sf] HF / NaCl pbfx/0fdf h:t} 
cGo kbfy{sf c0f'nfO{ hgfpg c0f';"q s;/L n]lvG5 eGG]faf/] s]xLa]/ k|Zgf]Q/ 5nkmn ug'{xf];\ . 
c0f';"q n]Vg] j|mddf of}lussf] c0f' s'g s'g tŒjsf k/df0f'af6 ag]sf] 5 ;f] yfxf kfpg'kg]{, k|To]s 
tŒjsf] ;+o'Hotf cyf{t Eofn]G;L /fvL ;+o'Hotf ;f6km]/ (criss-cross) ug'{kg]{ / c0f';"qnfO{ clGtd 
¿k lbg lgDg tl/sf cg';/0f ug'{kg]{ af/] Pp6f pbfx/0f dfkm{t r/0fa4 5nkmn ug'{xf];\ M

-c_ ;a}eGbf klxnf of}lussf] gfd n]Vg]
 Hf:t} M DofUg]l;od Snf]/fO8 
-cf_ pSt of}lussf] c0f'df /xg] tŒjsf] ;ª\s]t n]Vg] 
 Hf:t}M  Mg Cl
-O_ of}lussf] c0f'df /xg] tŒjsf] ;ª\s]tsf] dfly k|To]ssf] ;+o'Hotf cyf{t Eofn]G;L n]Vg]
 Hf:t}M  Mg2 Cl1 
-p_ jfF0f lrx\gsf] k|of]u u/L ;+o'Hotf ;f6f;f6 -bfofFsf] 

afofF / afofFsf] bfofF_ ug]{ / ;ª\s]tsf] tnlt/ n]Vg]    
Hf:t} M

-pm_ b'j}tkm{sf] ;+o'Hotfdf ;femf cª\s eP x6fpg], 
;ª\s]tsf ;fy 1 cª ePdf x6fpg] / c0f';"qnfO{ 
clGtd ¿k lbg]

 Hf:t}M DoUg]l;od Snf]/fO8sf] c0f';"q MgCl2

pSt ljlw ckgfO{ cGo s]xL of}lussf] c0f';"q n]Vg] tl/sf cEof; u/fpg'xf];\ . h:t} M sfa{g 
8fOcS;fO8 CO2, kfgL H2O, ;f]l8od Snf]/fO8 -vfg]g'g_ NaCl cflb .

of}lus (compound) sf c0f'nfO{ ;fª\s]lts ¿kdf ;"qdfkm{t JoSt ug'{nfO{ c0f';"q (molecular 
formula) elgG5 . c0f';"q n]Vg] j|mddf k|To]s tŒj ;ª\s]tsf] dfly To;sf] ;+o'Hotf cyf{t 
Eofn]G;L /fvL ;+o'Hotf ;f6km]/ (criss-cross) u/L c0f';"qnfO{ clGtd ¿k lbg ;lsG5 .

Mg2      Cl1

Mg1 Cl2
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-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?laS; tyf cGo cjnf]sgsf 

;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNNflvt k|lj|mofadf]lhd ljBfyL{sf] 
l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf l;sfOsf] pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu lgDglnlvt 
k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M 

-c_ Bohr –Bury sf] 2n2 lgodcg';f/ ;]nx¿ K, L, M, N df slt slt On]S6«f]g /xg ;S5g\ <

-cf_ k/df0f'sf] ;+o'Hotf ;"rs ;]n (valence shell) / ;+o'Hotf ;"rs On]S6«f]g (valence 
electrons) eGgfn] s] a'lemG5 <

-O_ 8'Kn]6 / cS6]6 eGgfn] s] a'lemG5 < 8'Kn]6sf] lgod nfu' x'g] b'O{cf]6f tŒjx¿ s'g s'g x'g\ <

-O{_ ;+o'Hotf cyf{t Eofn]G;L eg]sf] s] xf] < DofUg]l;od / clS;hg tŒjsf] k/df0f'sf] Eofn]G; 
;]ndf slt On]S6«f]gx¿ /x]sf 5g\ < oL b'O{ tŒjsf] Eofn]G;L slt slt x'G5 / s;/L kQf 
nufOG5 <

-p_ ;f]l8od Snf]/fO8 (NaCl) aGg] j|mddf ;f]l8od (Na)  / Snf]l/g (Cl) sf] Eofn]G;L slt 
slt x'G5 <

-pm_ cfu{g tŒjsf] k/df0f'df s'g s'g ;]n /x]sf 5g\ < tL k|To]s ;]ndf slt slt On]S6«f]gx¿ 
x'G5g\ <

-C_ c0f';"q eg]sf] s] xf] < s'g} kfFrcf]6f of}lussf] c0f';"q n]vL b]vfpg'xf];\ .

-ª_ kl/of]hgf sfo{
k'/fgf] sfuhnfO{ dl;gf] u/L Roft]/ lehfO n7\7Ln] a]:;/L rnfO{ n]bf] agfpg'xf];\ . sfuhsf] 
n]bf]nfO{ xftdf lnP/ kfgL lgrf]/L b'j} xTs]nfdf /fvL lyr]/ km/s km/s ;fOhsf uf]nf] 8Nnf 
agfpg'xf];\ . o;/L ag]sf 8NnfnfO{ s]xL lbg 3fddf ;'sfpg'xf];\ / km/s km/s Pj|m]lns sn/ 
nufO{ km]/L ;'sfpg'xf];\ . ;'ls;s]sf 8NnfnfO{ ank]gsf] dl; ;lsPsf] l/lkmn jf t'ylkssf] k|of]u 
u/L k/df0f'sf] ;fOhcg';f/sf ;dfg tyf km/s km/s sn/sf 8Nnf -uf]nf_ Ps cfk;df lrqdf 
b]vfOPh:t} hf]8]/ tŒj tyf of}lussf] c0f'sf] df]8]n tof/ u/L Nofpg'xf];\ .
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cf7f]F} / gjf}F lbg

ljifoj:t'M Kff/df0fljs ef/ / cf0fljs ef/ (Atomic weight and molecular weight) 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • tŒjsf] kf/df0fljs ef/ kQf nufpg
 • tŒj tyf of}lussf] cf0fljs ef/ lx;fa ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
tŒjsf k/df0f'sf] On]S6«f]g ljGof; ul/Psf] k/df0f'sf] lrq tyf rf6{, s]xL tŒj tyf of}lussf] 
c0f';"q rf6{

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k"j{1fg / dlitis dGyg (Pre-knowledge and brain storming):
ljBfyL{nfO{ tŒjsf k/df0f'sf] ;+/rgf, tŒj tyf of}lussf] c0f'sf af/]df k"j{1fgdf cfwfl/t lgDg 
k|Zg ;f]w]/ dlitis dGyg u/fpFb} kf7sf] ;'?jft ug'{xf];\ .

-c_ k/df0f' eg]sf] s] xf] < o;sf pkkf/df0fljs s0fx¿ s] s] 5g\ <
-cf_ k/df0f'df Go'lSno;df /xg] pkkf/df0fljs s0fx¿ s] s] 5g\ <
-O_ k/df0f'sf] s]Gb| Go'lSno;df s] s] s0fx¿ /x]sf 5g\ < Go'lSno;sf] jl/kl/ s] 3'ld/x]sf] 

x'G5 <
-O{_ k/df0f'sf] Go'lSno;sf jl/kl/ /x]sf j[Qfsf/ sIfnfO{ s] elgG5 < o;df s'g s0f /x]sf] 

x'G5 <
-p_ k/df0f'sf] Go'lSno;sf] ef/ / o;sf] jl/kl/sf] sIfdf 3'ld/xg] On]S6«f]gsf] ef/df s'gsf] 

ef/ a9L xf]nf <
-p_ k/df0f'sf] ef/ s]df lge{/ x'G5 <

tŒjsf] k/df0f'sf] ef/ To;sf] Go'lSno;sf] ef/df lge{/ /xG5 . k/df0f'df On]S6«f]gsf] ef/ guGo 
x'G5 .

lj|mofsnfk @ tŒjx¿sf] kf/df0fljs ef/ (Atomic weight of elements):
ljBfyL{nfO{ s]xL tŒjsf h:t} M SoflN;od (Ca), clS;hg (O) sf 
k/df0f'sf] ;+/rgf af]8{df lrq sf]/]/ jf lel8of]dfkm{t k|bz{g u/L 
lgDgfg';f/ k|Zgf]Q/ 5nkmn ug'{xf];\ M

-c_ lbOPsf] lrqdf s'g s'g tŒjsf k/df0f'x¿ b]vfOPsf] 5 <
-cf_ klxnf] lrqdf On]S6«f]g, k|f]6f]g / Go'6«f]g 20, 20 cf]6f 

b]vfOPsf] 5 . of] s'g tŒjsf] k/df0f' xf] < o;sf] 
kf/0fljs ef/ slt x'G5xf]nf <
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-O_ bf];|f]] lrqdf On]S6«f]g, k|f]6f]g / Go'6«f]g 8, 8 cf]6f b]vfOPsf] 5 . of] s'g tŒjsf] k/df0f' 
xf] < o;sf] kf/0fljs ef/ slt x'G5 xf]nf <

-O{_ k/df0f'sf] kf/df0fljs ef/ lx;fa ug]{ ;"q s] xf] <
-p_ k/df0f'sf] Go'lSno;sf] ef/ / o;sf] jl/kl/sf] sIfdf 

3'ld/xg] On]S6«f]gsf] ef/df s] km/s x'G5 <
-p_ k/df0f'sf] Go'lSno;sf] ef/ cyf{t kf/df0fljs ef/nfO{ s'g 

PsfOdf JoSt ug]{ rng 5 <

pSt k|Zgf]Q/ 5nkmnkZrft\ lrqdf lbOPsf pbfx/0f h:t} k|To]s tŒjsf k/df0f'sf] kf/df0fljs 
ef/ lx;fa ug{ Go'lSno;sf] hDdf ef/ cyf{t Go'lSno;df /xg] k|f]6f]g / Go'6«f]gsf] hDdf ;ª\Vofsf] 
of]ukmnnfO{ lnOg] tYo ;"qdfkm{t atfOlbg'xf];\ .

tŒjsf k/df0f'sf] Go'lSno;df /xg] k|f]6f]g / Go'6«f]gsf] hDdf ;ª\Vofsf] of]ukmnnfO{ g} To; 
tŒjsf] kf/df0fljs ef/ (atomic weight) elgG5 . o;sf] dfgnfO{ cToGt ;fgf] PsfO 
kf/df0fljs ef/ PsfO (atomic mass unit) cyf{t amu df JoSt ul/G5 . o;sf] ;"q M tŒjsf] 
kf/df0fljs ef/ Ö k|f]6f]gsf] ;ª\Vof ± Go'6«f]gsf] ;ª\Vof

Atomic weight = proton number + neutron number        (At. Wt. = P+ + n0)

lj|mofsnfk # tŒjx¿sf] kf/df0fljs ef/ lx;fa ug]{ (To calculate atomic weight of 
elements):
ljBfyL{nfO{ s]xL tŒjsf h:t} M xfO8«f]hg (H), ;f]l8od (Na), SoflN;od (Ca), clS;hg (O) 
sf k/df0f'sf] ;+/rgf af]8{df lrq sf]/]/ jf lel8of]dfkm{t k|bz{g ug{'xf];\ . lrqsf cfwf/df u/L 
lgDgfg';f/ 5nkmn ug'{xf];\ M

            

(a)                          (b)                          (c)                                 (d) 

-c_ lbOPsf lrq (a), (b), (c) / (d) df s'g s'g tŒjsf k/df0f'x¿ b]vfOPsf] 5 < tŒjsf] 
gfd eGg'xf];\ .
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-cf_ pSt lrqdf b]vfOPsf tŒjsf] kf/df0fljs ;ª\Vof slt slt xf]nf < of] s] cfwf/df 
eGg ;lsG5 <

-O_ pSt k|To]s tŒjsf] kf/0fljs ef/ slt slt x'G5 < lx;fa ug'{xf];\ <
-O{_ pSt rf/ tŒjdWo] ;a}eGbf xn'sf / ;a}eGbf ux|f}F tŒj s'g xf]nf < s;/L eGg ;Sg'x'G5 <

pSt 5nkmnkZrft\ tŒjsf] kf/df0fljs ef/ lx;fa u/L kQf nufpg] lgDgfg';f/sf] tflnsf k"/f 
ug]{ lj|mofsnfk u/fpg'xf];\ . pSt rf/ tŒj afx]s kf/df0fljs ;ª\Vof 20 ;DDfsf afFsL tŒjsf] 
kf/df0fljs ef/ klg oxL tflnsfdf e/]/ k"/f ug{ nufpg'xf];\ . pbfx/0fsf nflu b'O{cf]6fsf] 
tflnsfdf e/]/ b]vfOPsf] 5 M 

j|m=;= tŒjsf] gfd Kff/df0fljs 
;ª\Vof

On]S6«f]gsf] 
;ª\Vof

k|f]6f]gsf] 
;ª\Vof

Go'6«f]gsf] 
;ª\Vof

Kff/df0fljs ef/ 
-k|f]6f]g ± Go'6«f]g_

1. xfO8«f]hg 1 1 1 0 1+0 = 1amu
2. clS;hg 8 8 8 8 8+8 = 16amu
3.
4.
5.
6.

tŒjsf] k/df0f'df /xg] On]S6«f]gsf] ;ª\Vof jf k|f]6f]gsf] ;ª\Vof g} To; tŒjsf] kf/df0fljs ;ª\Vof 
x'G5 . To;}u/L k/df0f'sf] Go'lSno;df /xg] k|f]6f]g / Go'6«f]gsf] hDdf ;ª\Vof jf of]ukmn To; 
tŒjsf] kf/df0fljs ef/ (atomic weight) x'G5 . o;cg';f/ dflysf tŒjsf] kf/df0fljs ef/ 
j|mdz M1, 16, 23 / 40 amu x'G5 .

lj|mofsnfk $ c0f'x¿sf] cf0fljs ef/ ( Molecular weight of molecules):
ljBfyL{nfO{ s]xL tŒj tyf of}lussf c0f'x¿ h:t} M xfO8«f]hgsf] c0f' (H2), kfgLsf] c0f' (H2O), 
DofUg]l;od cS;fO8sf] c0f' (MgO) tyf clS;hgsf] c0f' (O2) sf c0f'sf] ;+/rgf af]8{df lrq 
sf]/]/ jf ;DalGwt rf6{ k|bz{g u/L b]vfpg'xf];\ . lrqsf cfwf/df u/L lgDgfg';f/ k|Zg ;f]wL 
5nkmn ug'{xf];\ M
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-s_ -v_

-u_ -3_

-c_ lbOPsf] lrq -s_, -v_, -u_ / -3_ df b]vfOPsf c0f'x¿ dWo] tŒjsf c0f'x¿ s'g s'g 
x'g\ <

-cf_ lbOPsf] lrq -s_, -v_, -u_ / -3_ df b]vfOPsf c0f'x¿ dWo] of}lussf c0f'x¿ s'g s'g 
x'g\ <

-O_ lrq -v_ df b]vfOPsf c0f'df s'g s'g tŒjsf k/df0f'x¿ 5g\ < tL k|To]s k/df0f'sf] 
kf/df0fljs ef/ slt slt 5 < tL b'j} k/df0f'sf] ef/sf] of]ukmn slt x'G5 < 

-O{_ c0f'sf] cf0fljs ef/ eg]sf] s] xf] < lrq -u_ df s'g tŒjsf] c0f' b]vfOPsf] 5 < o;sf] 
cf0fljs ef/ slt x'G5 xf]nf <

pSt 5nkmnkZrft\ dflysf] lrqdf lbOPsf tŒjsf c0f' (H2 / O2) tyf of}lussf c0f' (H2O 
/ MgO) sf] cf0fljs ef/ lx;fa u/L kQf nufpg l;sfpg'xf];\ . tn lbOPsf] tflnsfdf Pp6f 
c0f'sf] cf0fljs ef/ lgsfNg l;sfOPsf] 5 h;sf] cfwf/df afFsL c0f'sf] cf0fljs ef/ klg lx;fa 
u/L tflnsfdf eg{ nufpg'xf];\ .

j|m=;= tŒj jf 
of}lussf] 
c0f'sf] gfd

c0f';"q klxnf] 
k/df0f'sf] 
kf/df0ljs 
ef/

bf];|f] 
k/df0f'sf] 
kf/df0ljs 
ef/

c0f'df ePsf 
k/df0f'x¿sf] 
hDdf ef/

c0f'sf] 
cf0fljs ef/

1. xfO8«f]hgsf] 
c0f'

H2 1 1 1+1 = 2 2 amu

2. DofUg]l;odsf] 
c0f'

MgO 24 16 24+16 = 40 40 amu

3.
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4.
5.
6.

tŒj jf of}lussf] c0f'df /x]sf k/df0f'x¿sf] kf/df0fljs ef/ ;ª\Vofsf] hDdf of]ukmn g} Tof] 
c0f'sf] cf0fljs ef/ (molecular weight) x'G5 . h:t} M  kfgLsf] cf0fljs ;"q H2O xf] h;df 
kf/df0fljs ef/ 1 ePsf] b'O{cf]6f xfO8«f]hg k/df0f' / kf/df0fljs ef/ 16 ePsf] clS;hgsf 
Pp6f c0f' /x]sf]n] b'j} tŒjsf k/df0f'x¿sf] hDdf of]ukmn 1×2+16 = 18 x'G5 h'g kfgLsf] c0f' 
H2O sf] cf0fljs ef/ xf] .

lj|mofsnfk % c0f'x¿sf] cf0fljs ef/ lx;fa ug]{ ( To calculate molecular weight of 
molecules):
ljBfyL{nfO{ s]xL tŒj tyf of}lussf 
c0f'x¿ h:t} M xfO8«f]hgsf] c0f' (H2), 
kfgLsf] c0f' (H2O), DofUg]l;od 
cS;fO8sf] c0f' (MgO), clS;hgsf] 
c0f' (O2) sf c0f'sf] cf0fljs ef/ kQf 
nufP kZrft\ kf7\ok':tssf] k]h @%* 
df lbOPsf pbfx/0fx¿ klg cEof; 
ug{ nufpg'xf];\ . oLafx]s cGo tŒj 
tyf of}lussf c0f'sf af/]df kl/lrt 
u/fpFb} lj|mofsnfk $ sf cfwf/df 
cf0fljs ef/ lx;faug]{ cEof; ug{ 
nufpg'xf];\ . ljBfyL{n] u/]sf] sfdsf] 
d"Nofª\sg ug'{xf];\ / yk k[i7kff]if0f 
lbg'xf];\ .

-3_ d"Nofª\sg (Evaluation):
 • ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?laS; tyf cGo cjnf]sgsf 

;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNNflvt k|lj|mofadf]lhd ljBfyL{sf] 
l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf l;sfOsf] pknlAw xfl;n 
eP gePsf] d"Nofª\sg ug{sf nflu lgDglnlvt k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L 
n]vfhf]vf ug'{xf];\ M

-c_ kf/df0fljs ef/ eg]sf] s] xf] < of] s;/L kQf nufOG5 <
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-cf_ kf/df0fljs ef/ lx;fa ug{ On]S6«f]gsf] lk08nfO{ lsg ;dfj]z gul/Psf]xf]nf <
-O_ ;f]l8od / ;Nkm/sf] kf/df0fljs ef/ slt slt x'G5 <
-O{_ cf0fljs ef/ eg]sf] s] xf] < kfgL (H2O) sf] cf0fljs ef/ slt x'G5 < lx;fa u/L 

b]vfpg'xf];\ .
-p_ SoflN;od cS;fO8 (CaO) sf] cf0fljs ef/ slt x'G5 < lx;fa u/L b]vfpg'xf];\ .
-pm_ xfO8«f]hgsf] kf/df0fljs ;ª\Vof / kf/df0fljs ef/ b'j} lsg 1 ePsf] xf] <

-ª_ kl/of]hgf sfo{ (Project work) 
lbOPsf] Pp6f pbfx/0fsf cfwf/df lgDg kbfy{sf c0f'sf] cf0fljs ef/ lx;fa u/L lbOPsf] 
tflnsfdf e/L b]vfpg'xf];\ M

j|m=;= tŒj jf of}lussf] 
c0f'sf] gfd

c0f';"q klxnf] 
k/df0f'sf] 
kf/df0ljs 
ef/

 bf];|f] 
k/df0f'sf] 
kf/df0fljs 
ef/

k/df0f'x¿sf] 
hDdf ef/

c0f'sf] cf0fljs 
ef/

1. gfO6«f]hgsf] c0f' N2 7+7 = 14 7+7 = 14 14×2 = 28 28 amu
2. DofUg]l;od 

Snf]/fO8sf] c0f'

MgCl2

3. sfa{g 8fOcS;fO8 CO2

4. ldy]g CH4

5. Pdf]lgof NH3

6. ;f]l8od Snf]/fO8 NaCl

bzf]F}, P3f/f}F / afx|f}F lbg

ljifoj:t'M tŒjx¿sf] juL{s/0f (Classification of elements)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • cfw'lgs k]l/ofl8s tflnsfsf] kl/ro lbg / lgod pNn]v ug{
 • kf/df0fljs ;ªVof ! b]lv @) ;Dd ePsf tŒjsf cfw'lgs kl/of]l8s tflnsfdf cjl:ylt 

j0f{g ug{
 • lkl/o8 / u|'kcg';f/ tŒjx¿sf periodic trend, -;]n ;ª\Vof, ;+o'Hotf / kf/df0fljs ;fOh 

/ wft' u'0f_ j0f{g ug{
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-v_ l;sfO ;xhLs/0f ;fdu|L
kf/df0fljs ;ªVof 1 b]lv 20 ;Ddsf tŒjx¿sf] juL{s/0f ul/Psf] rf6{, cfw'lgs k]l/of]l8s 
tflnsf rf6{, df]afOn Sofd]/f, tŒjsf] k/df0f' ;+/rgf cª\lst lrqsf8{, k/df0f'sf] df]8]n, lel8of] 
Plgd];g, rf6{ k]k/, sn/ k]lG;n, lklk :nfO8, k|f]h]S6/

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !  k"j{1fg / dlitis dGyg (Pre-knowledge and brain storming):
ljBfyL{nfO{ tŒj / tŒjsf k|sf/sf af/]df k"j{1fgdf cfwfl/t lgDg k|Zg ;f]w]/ dlitis dGyg 
u/fpFb} kf7sf] ;'?jft ug'{xf];\ M 

-c_ tŒj eg]sf] s] xf] < oL slt k|sf/sf x'G5g\ <
-cf_ xfn;Dd k|s[ltdf sltcf]6f tŒj kQfnfu]sf 5g\ <
-O_ kmnfd, tfdf, kfgL, clS;hg, xfjf / df6f]dWo] s'g s'g tŒj x'g\ < s;/L <
-O{_ tŒjsf slt cj:yf 5g\ < tŒjnfO{ s;/L juL{s/0f ug{ ;lsG5 <
-p_ kf/df0fljs ;ªVof 1 b]lv 10 ;Ddsf tŒjx¿df s'g s'g wft' / s'g s'g cwft' 5g\ 

xf]nf <
-C_ s] sf cfwf/df tŒjnfO{ wft', cwft' / cw{wft'df 5'6\ofOPsf] 5 <

pSt 5nkmnsf cfwf/df lgDg lgisif{ lbg'xf];\ M

tŒjnfO{ ef}lts u'0fsf cfwf/df 7f];, t/n / Uof; u/L tLgcf]6f cj:yf 5g\ < /f;folgs u'0fsf 
cfwf/df tŒjnfO{ wft', cwft' / cw{wft' u/L tLg ;d"xdf 5'6\ofpg ;lsG5 .

lj|mofsnfk @  tŒjx¿sf] juL{s/0fsf] sf/0f (Reason for classification of elements)
ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ .  
k|of]uzfnfsf] leQfdf /flvPsf] k]l/of]l8s 
tflnsf b]lvg] u/L /fpG8 6]a'nsf] jl/kl/ 
rf/ rf/ hgfsf] ;d"xdf a:g nufpg'xf];\ .  
kfdf0fljs ;ªVof 1 b]lv 20 ;Ddsf 
tŒjx¿ ePsf] k]l/of]l8s tflnsfsf] Ps 
6'j|mf k|To]s ;d"xnfO{ lbg'xf];\ / o;df 
tŒjsf] cjl:yltaf/] 5nkmn ug{ nufpg'xf];\ . tŒjsf] juL{s/0f ug'{kg]{ sf/0f / juL{s/0f k|lj|mofsf 
af/]df lgDgfg';f/sf k|Zg ;f]w]/ 5nkmn ug'{xf];\ M

-c_ lbOPsf] tflnsf s];Fu ;DalGwt 5 < of] tflnsfnfO{ s] elgG5 <
-cf_ tflnsfsf] ;'?df xfO8«f]hg /fVg'sf] sf/0f s] xf]nf <
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-O_ tŒjnfO{ lsg juL{s/0f ug'{k/]sf] xf] < o;af6 s] kmfObf x'G5 <
-O{_ k]l/of]l8s tflnsfdf tŒjnfO{ s'g cfwf/df /flvPsf] 5 <
-p_ tflnsfsf] 7f8f] / t];f]{ nx/nfO{ s] elgG5 <
-pm_ tflnsfdf Li, Na / K nfO{ Pp6} 7f8f] nx/df lsg /flvPsf] xf]nf <
-C_ tflnsfdf Li b]lv Ne ;Ddsf t];f]{ nx/df kg]{ tŒjsf] u'0fdf s] leGGftf x'Fb} cfpF5 

xf]nf <

pSt k|Zgf]Q/ 5nkmn;Fu} kf/df0fljs ;ªVof 1 b]lv 20 ;Ddsf tŒjx¿ ePsf] k]l/of]l8s 
tflnsfsf] Ps 6'j|mfsf af/]df ;d"xdf 5nkmnaf6 k|fKt lgisif{ x/]s ;d"xnfO{ eGg nufpg'xf];\ . 
;d"xaf6 k|fKt pQ/df lzIfsn] yk ;xhLs/0f ub}{ lgDg lgisif{ atfOlbg'xf];\ M

ldNbfh'Nbf u'0fsf cfwf/df tŒjnfO{ juL{s/0f u/L 7f8f] / t];f]{ nx/df tflnsfdf ldnfP/ /fvL 
tof/ ul/Psf] tflnsfnfO{ k]l/of]l8s tflnsf elgG5 . lj1fgsf] ljsf;;Fu} gofF gofF tŒjx¿ 
kQf nfUb} uP h;nfO{ l56f] 5l/tf] / ;xh ¿kdf cWoog ug{ ;lhnf] xf];\  egL j}1flgsn] 
k]l/of]l8s tflnsfsf] lgdf{0f u/] . ;dfg u'0f ePsf tŒjnfO{ Ps ;d"xdf /  km/s u'0f ePsf 
tŒjnfO{ csf]{ ;d"xdf /fVg] j|mddf k]l/of]l8s tflnsfsf] ¿kdf ljsf; eof] h;cg';f/ 7f8f] 
;d"xnfO{ u|'k / t];f]{ ;d"xnfO{ lkl/o8 gfdfs/0f ul/of] . Li, Na / K sf ljz]iftfnfO{ Pp6} 7f8f] 
nx/ jf u|'kdf /flvof] eg] Li b]lv Ne ;Ddsf t];]{f nx/df cyf{t Pp6} lkl/o8df kg]{ tŒjsf] 
u'0fdf wft'af6 j|mdzM cwft'sf ¿kdf leGGftf x'Fb} uPsf] 5 .

lj|mofsnfk #= cfw'lgs k]l/of]l8s tflnsf (Modern periodic table): -1
lj1fg k|of]uzfnfsf] leQfdf /flvPsf] cfw'lgs k]l/of]l8s tflnsf b]vfpFb} ljBfyL{sf] hfFr ug{ rf/ 
rf/ hgfsf] ;d"xdf k|Zgf]Q/ 5nkmn ug'{xf];\ . kf/df0fljs ;ªVof 1 b]lv 20 ;Ddsf tŒjx¿nfO{ 
dfq ulxl/P/ cWoog ug{ nufpg'xf];\ . oL tŒjnfO{ cfw'lgs k]l/of]l8s tflnsfdf s;/L /flvsf] 
5 cWoog u/L 5nkmn ug{ nufpg'xf];\ . tflnsfsf] kl/ro, dxŒj, o;sf] lgdf{0fstf{, cfw'lgs 
k]l/of]l8s lgod tyf k]l/of]l8s sfo{:j¿ksf af/]df lgDg k|Zgdf cfwfl/t 5nkmn ug'{xf];\ Mपाठ्य
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-c_ cfw'lgs k]l/of]l8s tflnsfsf] lgdf{0f s;n] u/]sf x'g\ <   
-cf_ cfw'lgs k]l/of]l8s tflnsfsf] lgdf{0f s] cfwf/df ul/Psf] 5 < lj1fgdf o;sf] s] 

dxŒj 5 <
-O_ tŒjnfO{ lsg juL{s/0f ug'{k/]sf] xf] < o;af6 s] kmfObf x'G5 < 
-O{_ of] k]l/of]l8s tflnsfdf tŒjnfO{ s'g cfwf/df /flvPsf] 5 < 
-p_ cfw'lgs k]l/of]l8s lgod eg]sf] s] xf] < of] s] sf cfwf/df agfOPsf] xf] <
-pm_ cfw'lgs k]l/of]l8s tflnsfdf k]l/ofl8s sfo{:j¿k eg]sf] s] xf] < 

pSt k|Zgf]Q/ 5nkmn;Fu} 5nkmnaf6 k|fKt lgisif{ x/]s ;d"xnfO{ eGg nufpg'xf];\ . ;d"xaf6 k|fKt 
pQ/df lzIfsn] yk ;xhLs/0f ub}{ lgDg lgisif{ atfOlbg'xf];\ M 

;g\ 1913 df a]nfotsf j}1flgs x]g/L df]Hn] (Henery Moseley) n] ldNbfh'Nbf u'0fsf 
cfwf/df tŒjnfO{ kf/df0fljs ;ªVofsf] a9\bf] j|mddf ldnfP/ /fvL cfw'lgs k]l/of]l8s tflnsf 
(modern periodic table)sf] lgdf{0f u/] . o;/L kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf tŒjnfO{ 
ldnfP/ /fVbf ;dfg u'0f ePsf tŒjx¿ Pp6} 7f8f] ;d"x jf u|'kdf kg{ hfG5g\ cyf{t lglZrt 
cGt/fnkl5 tŒjx¿sf] u'0f bf]xf]l/Psf] kfOof] h;nfO{ pgn] k]l/of]l8s sfo{:j¿k (periodic 
function) egL gfdfs/0f u/] . o;sf cfwf/df cfw'lgs k]l/of]l8s lgod (modern periodic 
law) agfOof] / cfw'lgs k]l/of]l8s lgodsf] cfwf/df cfw'lgs k]l/of]l8s tflnsfsf] lgdf{0f eof] .  
cfw'lgs k]l/of]l8s tflnsfnfO{ tŒjsf] ;a}eGbf ;/n / j}1flgs juL{s/0f ul/Psf] tflnsf 
dflgPsf] 5 . 
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lj|mofsnfk $= cfw'lgs k]l/of]l8s tflnsf (Modern periodic table) – 2
cfw'lgs k]l/of]l8s lgod (Modern periodic law) 

 • ljBfyL{sf] ;d"xnfO{ Ps Pscf]6f rf6{ k]k/ jf A4 k]k/df kfdf0fljs ;ªVof 1 (Hydrogen) 
b]lv 20 (Calcium) ;Ddsf tŒjx¿nfO{ cfw'lgs k]l/of]l8s tflnsfdf h:t} sf]7fx¿ agfO{ 
tŒjsf kf/df0fljs ;ª\Vof / ;ª\s]t tyf tŒjsf] ;]ndf x'g] On]S6«f]ljGof; :ki6;Fu n]Vg 
nufpg'xf];\ .

 • o;/L tof/ ul/Psf] tflnsfdfkm{t cfw'lgs k]l/of]l8s lgod kQf nufpg kf/df0fljs ;ªVof 
3 (Lithium) kl5 cfPsf] gjf}F tj kf/df0fljs ;ª\Vof 11 (Sodium) ;Ddsf tŒjsf] u'0f 
5nkmn ug{ nufpg'xf];\ / s'g s'g tŒjsf] u'0fdf ;dfgtf kfOof] kQf nufpg nufpg'xf];\ .

 • kf/df0fljs ;ª\Vof 3 (Lithium) ;Fu kf/df0fljs ;ª\Vof 11 (Sodium) sf] u'0f ;dfg -b'j} 
wft' / b'j}sf] ;+o'Hotf 1_ ePh:t} csf]{ s'g tŒjsf] u'0fdf ;dfgtf cfpF5 xf]nf ;d"xdf 5nkmn 
u/L kQf nufpg nufpg'xf];\ . tflnsf b]vfpFb} ljBfyL{sf] k|ltlj|mofdf lzIfsn] yk ;xhLs/0f 
ul/lbg'xf];\ / kf/df0fljs ;ª\Vof 19 (Potassium) sf] u'0f lnlyod / ;f]l8od;Fu ;dfg /x]sf] 
tYo sf/0f;lxt JofVof ul/lbg'xf];\ .

 • o;}u/L 4 (Berrilium) kl5 cfPsf] gjf}F tŒj kf/df0fljs ;ª\Vof 12 (Magnesium) sf] 
u'0f;Fu ldNg hfG5  -b'j} wft' / b'j}sf] ;+o'Hotf 2_ eGg] af/] 5nkmn u/L kQf nufpg ;lsg] 
tYo :ki6 kfg'{xf];\ h'g lgod cfw'lgs k]l/of]l8s tflnssf ;a}h;f] tŒjdf nfu' x'G5 egL 
atfOlbg'xf];\ .
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tŒjx¿sf ef}lts / /f;folgs u'0fx¿ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] cfjlws -k]l/of]l8s_ 
sfo{:j¿k x'G5g\ (The physical and chemical properties of the elements are periodic 
functions of their atomic number) . of] cfw'lgs k]l/of]l8s lgod xf] h;sf] cy{ tŒjx¿sf] 
ef}lts / /f;folgs u'0f ltgLx¿sf] kf/df0fljs ;ªVof a9\b} hfFbf kl/jt{g x'Fb} hfG5g / 
lglZrt cGt/fndf k'u]kl5 tŒjsf] u'0f b]xf]l/G5 .

pSt tflnsfdfkm{t ePsf] 5nkmnsf cfwf/df 5nkmnsf cfwf/df cfw'lgs k]l/of]l8s lgodsf] 
kl/efiff lgDgfg';f/ af]8{df n]vL sfkLdf gf]6ug{ nufpg'xf];\ M

lj|mofsnfk %= cfw'lgs k]l/of]l8s tflnsf (Modern periodic table) – 3
cfw'lgs k]l/of]l8s tflnsfsf ljz]iftf (Features/characteristics of modern periodic table) :

lj|mofsnfk $ df tof/ kfl/Psf] kf/df0fljs ;ªVof 1 (Hydrogen) b]lv 20 (Calcium) ;Ddsf 
tŒjx¿sf] kf/df0fljs ;ª\Vof / ;ª\s]t tyf km/s km/s ;]nsf] On]S6«f]g ljGof;sf cfwf/df 
cfw'lgs k]l/of]l8s tflnsfdf /x]sf tŒjsf] u'0fsf af/]df 5nkmn ug{ nufpg'xf];\ . tŒjsf] u'0fdf 
kfOg] ;dfgtf, leGgtf tyf tflnsfsf] ljz]iftfsf af/]df lgDg k|Zgdf cfwfl/t 5nkmn ug{'xf];\ M

-c_ cfw'lgs k]l/of]l8s tflnsfdf xfO8«f]hgsf] :yfg sxfF /x]sf] 5 < of] s] sf cfwf/df 
/flvPsf] xf]nf <

-cf_ cfw'lgs k]l/of]l8s tflnsfsf] lgdf{0fsf] cfwf/ s] xf] < o;sf] s] dxŒj 5 <
-O_ cfw'lgs k]l/ofl8s tflnsfdf wft'sf] :yfg sxfF /x]sf] 5 < logsf] ljz]iftf s:tf] x'G5 <
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-O{_ cfw'lgs k]l/ofl8s tflnsfdf cwft'sf] :yfg sxfF /x]sf] 5 < logsf] ljz]iftf s:tf] x'G5 <
-p_ cfw'lgs k]l/of]l8s tflnsfdf u|'k / lkl/o8 eg]sf] s] xf] <
-pm_ aflx/L ;]ndf 4, 5, 6, 7  On]S6«f]g ePsf tŒj s:tf u'0f ePsf x'G5g\ < logLx¿nfO{ 

cfw'lgs k]l/of]l8s tflnsfdf s'g :yfgdf /flvPsf] 5 <
-C_ cfw'lgs k]l/of]l8s tflnsfdf lnlyod, ;f]l8od, kf]6fl;od h:tf tŒjnfO{ sxfF 

/flVfPsf] 5, lsg <

pSt tflnsfdfkm{t ul/Psf] 5nkmnsf cfwf/df ljBfyL{sf] ;xL pQ/ jf k|ltlj|mofnfO{ u|x0f ub}{ 
yk ;xhLs/0f ul/lbg'xf];\ . 5nkmnsf ;fy cfw'lgs k]l/of]l8s tflnsfsf ljz]iftfsf ¿kdf 
lgDgfg';f/sf  a'Fbfut lgisif{ n]Vg nufpg'xf];\ M

1. xfO8«f]hgsf] :yfg — lglZrt 5}g, o;nfO{ cf= k]= tf= sf] u|'k 1 df /flvP tfklg o;sf] 
ljz]iftf u|'k 17 sf tŒj;Fu klg ldNbfh'Nbf] 5 .

2. wft'sf] :yfg — cfw'lgs k]l/of]l8s tflnsfsf] afofFtkm{ u|'k 1 b]lv u|'k 13 ;Ddsf aflx/L 
;]ndf k|foM 1, 2, 3 On]S6«f]g ePsf tŒjx¿ wft' x'g\ . logLx¿n] 1, 2 jf 3 On]S6«f]g c¿nfO{ 
lbg jf u'dfpg ;Sg] Ifdtf /fV5g\ h'g ljB't wgfTds rfh{o'St (electropositive 
charged) x'G5g\ .

3. cwft'sf] :yfg — cfw'lgs k]l/of]l8s tflnsfsf] bfofFtkm{sf u|'k 13 b]lv u|'k 17 df kg]{ 
aflx/L ;]ndf k|foM 4, 5, 6, 7  On]S6«f]g ePsf tŒjx¿ cwft' x'g\ . logLx¿n] cfkm\gf] aflx/L 
jf Eofn]G; ;]n k"/f ug{ j|mdz M 4, 3, 2 jf 1 On]S6«f]g c¿af6 lng jf ;fem]bf/L ug{ ;Sg] 
Ifdtf /fV5g\ / k|foM ljB't C0ffTds rfh{o'St (electropositive charged) x'G5g\ .

4. lglij|mo Uof;sf] :yfg — aflx/L ;]ndf 8'Kn]6 jf b'O{ On]S6«f]g x'g] -lxlnod He_ tyf 
aflx/L ;]ndf cS6]6 jf cf7cf]6f On]S6«f]g x'g] -lgof]g He, cfu{g Ar, lj|mK6g Kr, h]gg 
Xe, /]8f]g Rn_ tŒjsf aflx/L ;]n k"/f x'gfn] ;+o'Hotf 0 x'G5 / /f;folgs k|ltlj|mofdf 
efu glng] / lglij|mo x'G5g\ . logLx¿nfO{ u|'k 18 df /flvPsf] 5 .

lj|mofsnfk ^= cfw'lgs k]l/of]l8s tflnsf (Modern periodic table) – 4
cfw'lgs k]l/of]l8s tflnsfdf u'|ksf ljz]iftf (Features/characteristics of groups in modern 
periodic table) : 

lj|mofsnfk $ / % df tof/ kfl/Psf] kf/df0fljs ;ª\Vof 1 (Hydrogen) b]lv 20 (Calcium) 
;Ddsf tŒjx¿sf] On]S6«f]g ljGof; ul/Psf] tflnsfnfO{ dflyb]lv tn;Dd ulxl/P/ cWoog ug{ 
nufpg'xf];\ . ;fy} lj1fg k|of]uzfnfsf] leQfdf /flvPsf] k]l/of]l8s tflnsfdf s]lGb|t /xL u|'kx¿ 
jf 7f8f] ;d"x sltcf]6f 5g\, kQf nufpg nufpg'xf];\ . s'g} u|'k h:t} M u|'k 1 sf tŒjx¿ xfO8«f]hg 
(H), lnlyod (Li), ;f]l8od (Na) / kf]6fl;od (K) tŒjx¿nfO{ klxnf] u|'kdf /flvPsf] sf/0f, 
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Pp6} ;d"xdf k/]sf tL tŒjdf b]lvg] ;dfgtf / leGGftf, dflyaf6 tn hfFbf ltgsf] u'0fdf kl/jt{g, 
On]S6«f]g lng] jf lbg] Ifdtf, k/df0f'sf] cfsf/, wft' / cwft'sf] u'0f df cfpg] kl/jt{g cflb af/]df 
5nkmn ug{ nufpg'xf];\ . To;}u/L u|'k 17 sf tŒjx¿ ˆnf]l/g (F), Snf]l/g (Cl), a|f]ldg (Br) 
cflb tŒjx¿df klg ;f]xLcg';f/ 5nkmn u/L sf/0f ug{ nufpg'xf];\ h;sf nflu lgDgfg';f/sf 
k|Zg ;f]Wg ;lsG5 M

-c_ cfw'lgs k]l/of]l8s tflnsfdf u|'k / lkl/o8 slt slt 5g\ < cf= k]= tflnsfdf tŒjnfO{ 
s]] cfwf/df u'|kdf /flvPsf] xf]nf <

-cf_ tŒjnfO{ Pp6} u|'kdf /flvg'sf] s'g} b'O{ sf/0f vf]hL ug'{xf];\ <
-O_ Pp6} u|'k 1 df /flvPsf xfO8«f]hg (H), lnlyod (Li), ;f]l8od (Na) / kf]6fl;od (K) 

tŒjx¿lar s] s] ;dfgtf / leGGftf 5g\ <
-O{_ u|'k 17 sf ˆnf]l/g (F), Snf]l/g (Cl), a|f]ldg (Br) tŒjx¿df s] s] ;dfgtf / leGGftf 

5g\ <
-p_ u|'k 1 / u|'k 17 sf tŒjx¿ dWo] s'g wft' / s'g cwft'x¿ x'g < sf/0f lbg'xf];\ .
-pm_ aflx/L ;]ndf 4, 5, 6, 7  On]S6«f]g ePsf tŒjx¿ s'g s'g u|'kdf k5{g\ xf]nf <
-C_ lnlyod, ;f]l8od / kf]6fl;od tŒjdf dflyaf6 tn hfFbf ltgsf] u'0fdf s] leGGftf 

kfOG5 <

pSt tflnsfdfkm{t ul/Psf] 5nkmnsf cfwf/df ljBfyL{sf] ;xL pQ/ jf k|ltlj|mofnfO{ u|x0f 
ub}{ u|'ksf af/]df yk ;xhLs/0f ul/lbg'xf];\ . 5nkmn;Fu} cfw'lgs k]l/of]l8s tflnsfdf u|'ksf 
ljz]iftfnfO{ lgDgfg';f/ a'Fbfut lgisif{ n]Vg nufpg'xf];\ M
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 • Pp6} u|'kdf kg]{ tŒjsf] k/df0f'sf] aflx/L ;]n jf Eofn]G; ;]ndf /xg] On]S6«f]gsf] ;ª\Vof, 
;+o'Hotf, ef}lts / /f;folgs u'0f ;dfg x'G5 .

 • Pp6} u|'kdf kg]{ km/s km/s tŒjsf k/df0f'df ;]nsf] ;ª\Vof km/s x'G5 .
 • Pp6} u|'kdf kg]{ tŒjdf dflyaf6 tn hfFbf ;]nx¿sf] a9\b} hfg] sf/0f k/df0f'sf] cfsf/ 

j|mdzM a9\b} hfG5 .
 • s'g} u|'kdf dflyaf6 tn hfFbf On]S6«f]g lbg] Ifdtf tyf wft' u'0f a9\b} hfG5 eg] cwft' u'0f 

36\b}hfG5 .
 • h:t} M u|'k 1 cyjf u|'k IA  df /flvPsf xfO8«f]hg (H), lnlyod (Li), ;f]l8od (Na) / 

kf]6fl;od (K) tŒjsf] Eofn]G; ;]ndf 1 On]S6«f]g /x]sf] 5 / tL ;a}n] 1 On]S6«f]g lbg ;Sg] 
x'gfn] ;+o'Hotf 1 eof] . xfO8«f]hg afx]ssf lnlyod (Li), ;f]l8od (Na) / kf]6fl;od (K) n] 
kfgL;Fu k|ltlj|mof u/L cNsfnL -Iff/Lo xfO8«f]S;fO8 / xfO8«f]hg_ lbG5g\ To;}n] oL tŒjnfO{ 
cNsfnL wft' (alkali metals) klg elgG5 . pSt tŒjdf lnlyod (Li), ;f]l8od (Na) / 
kf]6fl;od (K) df dflyaf6 tn hfFbf ;]nsf] ;ª\Vof, k/df0f'sf] cfsf/, On]S6«f]g lbg] Ifdtf 
/ wft' u'0f j|mdzM a9\b} uPsf] kfOG5 .

lj|mofsnfk &= cfw'lgs k]l/of]l8s tflnsf (Modern periodic table) – 5
cfw'lgs k]l/of]l8s tflnsfdf lkl/o8sf ljz]iftf (Features/characteristics of periods in 
modern periodic table) :

kfdf0fljs ;ªVof 1 
(Hydrogen) b]lv 20 
(Calcium) ;Ddsf tŒjx¿sf] 
On]S6«f]g ljGof;;lxtsf] 
tn lbOPsf] h:t} rf6{ 
tyf k|of]uzfnfsf] leQfdf 
em'G8\ofOPsf] cfw'lgs k]l/of]l8s 
tflnsfsf] /fd|/L cjnf]sg ug{ 
nufpg'xf];\ . o;df lkl/o8x¿ 
jf t];f]{ ;d"x sltcf]6f 5g\ kQf 
nufpg nufpg'xf];\ . s'g} lkl/o8 h:t} M lkl/o8 2 sf tŒjx¿ lnlyod (Li) b]lv lgof]g (Ne) 
tyf lkl/o8 3 sf tŒjx¿ ;f]l8od (Na) b]lv cfu{g (Ar) ;Ddsf tŒjx¿df b]lvg] ;dfgtf / 
leGGtf, u'0fdf kl/jt{g, On]S6«f]g lng] jf lbg] Ifdtf, k/df0f'sf] cfsf/, wft' / cwft'sf] u'0f df 
cfpg] kl/jt{g cflb af/]df lgDgfg';f/sf k|Zg ;f]w]/ 5nkmn ug{ nufpg'xf];\ M
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-c_ cfw'lgs k]l/of]l8s tflnsfdf lkl/o8x¿ slt slt 5g\ < o;df tŒjnfO{ s]sf cfwf/df 
lkl/o8df afFl8Psf] xf]nf <

-cf_ tŒjnfO{ Pp6} lkl/o8df /flvg'sf] s'g} b'O{ sf/0f vf]hL ug'{xf];\ <
-O_ lkl/o8 2 df /flvPsf lnlyod (Li) b]lv lgof]g (Ne) ;Ddsf tŒjlar s] s] ;dfgtf 

/ leGgtf kfOof] <
-O{_ lkl/o8 3 df /flvPsf ;f]l8od (Na) b]lv cfu{g (Ar) ;Ddsf tŒjx¿lar s] s] 

;dfgtf / leGgtf kfOof] <
-p_ lkl/o8 3 sf tŒjx¿df bfofFaf6 afofFtkm{ hfFbf wft' / cwft' u'0fdf s] kl/jt{g 

x'G5xf]nf,  lsg <
-pm_ lkl/o8 3 sf tŒjx¿df bfofFaf6 afofFtkm{ hfFbf On]S6«f]g lng] jf lbg] Ifdtf, ;]nsf] 

;ª\Vof / k/df0f'sf] cfsf/df s] kl/jt{g cfpF5 <
-C_ lkl/o8 3 sf tŒjdf bfofFaf6 afofFtkm{ hfFbf ;+o'Hotfdf s:tf] kl/jt{g cfpF5 <

pSt tflnsfdfkm{t ul/Psf] 5nkmnsf cfwf/df ljBfyL{sf] ;xL pQ/ jf k|ltlj|mofdf yk ;xhLs/0f 
ub}{  lkl/o8sf] kl/ro tyf ljz]iftfsf af/]df JofVof ul/lbg'xf];\ . 5nkmnkZrft\ cfw'lgs 
k]l/of]l8s tflnsfdf u|'ksf ljz]iftfnfO{ lgDgfg';f/ a'Fbfut lgisif{ n]Vg nufpg'xf];\ M

Pp6} lkl/o8df kg]{ tŒjsf] k/df0f'df afofFaf6 bfofFtkm{ hfFbf ;]nsf] ;ª\Vof a/fa/ x'G5 t/ 
aflx/L ;]n -Eofn]G; ;]n_ df /xg] On]S6«f]gsf] ;ª\Vof / ;+o'Hotf -Eofn]G;L_ km/s x'G5 .

Pp6} lkl/o8df kg]{ tŒjx¿df afofFaf6 bfofFtkm{ hfFbf k/df0f'sf] cfsf/ j|mdzM 36\b} hfG5 .

Pp6} lkl/o8df kg]{ tTTjx¿df afofFaf6 bfofFtkm{ hfFbf wft' u'0f tyf On]S6«f]g lbg] Ifdtf 36\b} 
hfG5 eg] cwft' u'0f tyf On]S6«f]g lng] Ifdtf a9\b} hfG5 .

Hf:t} M lkl/o8 3 df kg]{ ;f]l8od (Na) b]lv cfu{g (Ar) ;Ddsf tŒjx¿ ;a}df tLgcf]6f Eon]G; 
;]n 5g\ t/ Eofn]G; ;]ndf /xg] On]S6«f]gsf] ;ª\Vof eg] 1 b]lv 8 sf b/n] j|mdzM a9\b} uPsf] 
kfOG5 . o;sf] sf/0f ;+o'Hotf j|mdzM 1, 2, 3, 4, 3, 2, 1 , 0 sf b/n] kl/jt{g x'Fb} cfpF5 . oxL 
sf/0f ;f]l8od (Na), DofUg]l;od (Mg), Pn'ldlgod (Al) df On]S6«f]g u'dfpg] Ifdtf tyf wft' 
u'0f a9\b} uPsf] 5 eg] l;lnsg (Si), km:kmf]/; (P), ;Nkm/ (S) tyf Snf]l/g (Cl) df On]S6«f]g 
tfGg] Ifdtf a9\b} uPsf] sf/0f cwft' u'0f a9\b} uPsf] kfOG5 .

lj|mofsnfk *= cfw'lgs k]l/of]l8s tflnsf (Modern periodic table) – 6
cfw'lgs k]l/of]l8s tflnsfdf tŒjsf u'|'k / lkl/o8sfsf ljz]iftf klxrfg ug]{ v]n (A game to 
identify the features/characteristics of periods  in modern periodic table) :

kf/df0fljs ;ªVof 1 (Hydrogen) b]lv 20 (Calcium) leqsf s]xL tŒjsf] On]S6«f]g ljGof; tyf 
;fOh hgfpg] k/df0f'sf ;+/rgfsf] lrqsf8{ tof/ ug'{xf];\ . kfFr kfFr hgf ljBfyL{sf] rf/cf]6f 
;d"x lgdf{0f ug'{xf];\ / k|To]s ;d"x -u|'k_sf] gfd A, B,  C,  D tf]Sg'xf];\  . tof/ ul/Psf 
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lrqsf8{nfO{ Pp6f aS;leq /fVg'xf];\ . rf/cf]6f 7'nf] 6]a'n jf a]Grsf] 5]plt/ u|'k 1 (IA) b]lv u|'k 
18 (0) sf8{af]8{df n]v]/ 6fFl;lbg'xf];\  / ljBfyL{sf] ;d"xnfO{ lgDgfg';f/sf] lj|mofsnfkdf ;xefuL 
u/fpg'xf];\ M

 • klxnf] ;d"x (group A) sf ;b:onfO{ aS;leq /flvPsf 
lrqsf8{ dWo]af6 Ps hgfn] Pp6fsf b/n] kfFrcf]6f 
lrqsf8{ lemSg nufpg'xf];\ / ;d"xdf 5nkmn u/L 6]a'ndf 
;ª\s]t ul/Psf] k]l/of]l8s tflnsfsf] u|'k 1(IA) b]lv u|'k 
18(0) ;Ddsf nx/dWo] s'g nx/df ldN5 lrg]/ /fVg 
nufpg'xf];\ .

 • klxnf] u|'k (group A) sf ;a}hgfn] pSt lrqsf8{;DalGwt 
u|'ksf] :yfgdf /fv]kl5 ;d"xsf] cg'dltdf lzIfsn] 
df]afOnsf] Sofd]/af6 kmf]6f] lvr]/ /]s8{ /fVg'xf];\ t/ 
lj|mofsnfksf] glthf ;xL jf unt s] eof] uf]Ko /fVg'xf];\ 
. 

 • of] j|md bf];|f], t];|f], rf}yf] ;a} ;d"xsf] kfnf] gcfP;Dd 
hf/L /fVg'xf];\ . ;d"xsf ;a} ;b:onfO{ lj|mofsnfkdf efu 
lng] cj;/ lbg'xf];\ k|To]s u|'kn] ldnfPsf] tŒjsf] nx/nfO{ df]afOnsf] Sofd]/faf6 kmf]6f] s}b 
ug'{xf];\ . 

 • s}b ul/Psf kmf]6f]nfO{ k|f]h]S6/dfkm{t k|bz{g ug'{{xf];\ / k|To]s u|'knfO{ cfkm"n] u/]sf] sfo{sf] 
sf/0f;lxt JofVof ug{ nufpg'xf];\ . k|To]s ;d"xsf] sfo{sf] glthf s] eof] ;a} ;d"xnfO{ 
d"Nofª\sg ug{ nufpg'xf];\ .

 • kmf]6f]sf] cjnf]sg kZrft\ s'g ;d"xn] k]l/of]l8s tflnsfcg';f/sf] k'/} nx/ ldnfPsf] 5, ;a} 
;d"xnfO{ klxrfg u/L ;dfwfg vf]Hg k|]l/t ug''{xf];\ / k|yd, låtLo, t[lto / ;fGTjgf x'g] ;d"xsf] 
lg0f{o ug'{xf];\ .

 • ca kf/df0fljs ;ªVof 1 (Hydrogen) b]lv 20 (Calcium) ;Dd k'/} ldnfOPsf lrqsf8{sf] 
nx/dfkm{t 7f8f] ;d"x -u|'k_ / t];f]{ ;d"x -lkl/o8_ df tŒjsf k/df0f'sf] cfsf/, Eofn]G; ;]ndf 
/xg] On]S6«f]gsf] ;ª\Vof, ;+o'Hotf, ;]nsf] ;ª\Vof tyf k/df0f'sf] ;fOh -cfsf/_ df s] leGgtf 
b]lvof] k|To]s ;d"xnfO{ u|'k / lkl/o8sf Ps Pscf]6f ljz]iftf eGg nufpg'xf];\ t/ Pp6f 
;d"xn] eg]sf] ljz]iftf csf]{ ;d"xn] gbf]xf]¥ofpg ;r]t u/fpg'xf];\ . 

 • ;d"xut k|:t'lt kZrft\ u|'k / lkl/o8sf ljz]iftfsf af/]df lgDg lgisif{ atfOlbg'xf];\ M
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 • k]l/of]l8s tflnsfsf] t];f]{ ;d"xnfO{ lkl/o8 / 7f8f] ;d"xnfO{ u|'k elgG5 .
 • Pp6} lkl/o8df kg]{ tŒjsf] k/df0f'df ;]nsf] ;ª\Vof a/fa/ x'G5 eg] aflx/L ;]n -Eofn]G; 

;]n_ df /xg] On]s6«f]gsf] ;ª\Vof / ;+o'Hotf -Eofn]G;L_ km/s x'G5 o;df afofFaf6 bfofFtkm{ 
hfFbf k/df0f'sf] cfsf/ j|mdzM 36\b} uPsf] b]lvof] .

 • Pp6} u|'kdf kg]{ tTTjdf dflyaf6 tn hfFbf ;]nx¿sf] ;ª\Vof a9\b} uPsf] / k/df0f'sf] cfsf/ 
klg j|mdzM a9\b} uPsf] b]lvof] .

-3_ d"Nofª\sg (Evaluation):
 • ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?laS; tyf cGo cjnf]sgsf 

;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNNflvt k|lj|mofadf]lhd ljBfyL{sf] 
l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf l;sfOsf] pknlAw xfl;n 
eP gePsf] d"Nofª\sg ug{sf nflu lgDglnlvt k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L 
n]vfhf]vf ug'{xf];\ M

-c_ cfw'lgs k]l/of]l8s tflnsf s] sf cfwf/df lgdf{0f ul/Psf] xf] < o;sf lgdf{tf sf] x'g\ <
-cf_ k]l/of]l8s tflnsfdf u|'k / lkl/o8 eGgfn] s] a'lemG5 . o;sf] cfwf/ s] xf] < -O_ 

;f]l8od / ;Nkm/sf] b'O{ b'Ocf]6f ljz]iftf n]Vg'xf];\ . cfw'lgs k]l/of]l8s tflnsfdf tL 
b'O{ tŒjsf] :yfg -u|'k / lkl/o8_ kQf nufpg'xf];\ .

-O{_ k]l/of]l8s sfo{:j¿k eg]sf] s] xf] < cfw'lgs k]l/of]l8s tflnsf lj1fgdf lsg dxŒjk"0f{ 
5 .

-p_ kf/df0fljs ;ª\Vof 8, 11, 15 / 20 ePsf tŒjsf] gfd tyf On]S6«f]g ljGof; n]vL 
k]l/of]l8s tflnsfdf ltgsf] u|'k / lkl/o8 kQf nufpg'xf];\ <

-pm_ Pp6} lkl/o8df kg]{ tTTjx¿df bfofFaf6 afofFtkm{ hfFbf tŒjsf] wft' u'0f tyf On]S6«f]g 
lbg] jf lng] Ifdtf / k/df0f'sf] cfsf/df s] km/s cfpF5 <

-C_ Pp6} u|'kdf kg]{ tTTjsf] k/df0f'sf] aflx/L ;]n -Eofn]G;_ ;]ndf /xg] On]S6«f]gsf] ;ª\Vof, 
;+o'Hotfdf s] km/s cfpF5 <

-ª_ kl/of]hgf sfo{ (Project work):
cfkm\gf] jl/kl/ kfOg] sf8{af]8{, sf7, ydf]{sf]n, s}}FrL, ud wfuf] cflb kbfy{sf] k|of]u u/L kfdf0fljs 
;ªVof 1 (Hydrogen) b]lv 20 (Calcium) ;Ddsf tŒjnfO{ cfw'lgs k]l/ofl8s tflnsf] df]8]ndf 
tflnsfdf e/L Nofpg'xf];\ . o;/L tof/ ul/Psf] tflnsf k|:t't ub}{} u|'k / lkl/o8sf ljz]iftf 
JofVof ug{'xf];\ .
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t]x|f]F} / rf}wf}F lbg

ljifoj:t'M /f;folgs ;dLs/0f (Chemical equation)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo  
 • Eff}lts / /f;folgs kl/jt{gsf] pbfx/0f;lxt kl/ro lbg 
 • /f;folgs k|ltlj|mof tyf /f;folgs ;dLs/0fsf]] pbfx/0f lbg
 • ;/n /f;folgs k|ltlj|mofnfO{ zAb / ;Gt'lnt ;"q ;dLs/0fåf/f k|:t't ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf tŒjx¿sf] juL{s/0f ul/Psf] rf6{, nfO6/, d}gaQL, 
DofUg]l;od l/ag, / s]xL ;/n /f;folgs k|ltlj|mofsf] rf6{, rf6{ k]k/, sn/ k]lG;n, :nfO8

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! k"j{1fg / dlitis dGyg (Pre-knowledge and brain storming):
ljBfyL{nfO{ ef}lts / /f;folgs kl/jt{gsf af/]df k"j{1fgdf cfwfl/t lgDg k|Zg ;f]w]/ dlitis 
dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ M

-c_ kfgLnfO{ ttfpFbf afkm aGg' / afkmnfO{ lr:ofpFbf km]l/ kfgL aGg' s:tf] kl/jt{g xf] <   
-cf_ bfp/f afNbf tfk s;/L pTkGg ePsf] xf]nf < of] s:tf] kl/jt{g xf] < 
-O_ xfdLn] vfPsf] vfgf kfrg eO{ clS;hg;Fu ldnL zlSt k|fKt x'g' s:tf] k|lj|mof xf] <
-O{_ /f;folgs kl/jt{gsf j|mddf kbfy{sf] u'0fdf s:tf] kl/jt{g x'G5 xf]nf < 
-p_ /f;folgs kl/jt{gnfO{ s;/L hgfOG5 <
-C_ xfd|f] b}lgs hLjgdf x'g] kl/jt{g ef}lts jf /f;folgs s] xf] s;/L lrGg ;lsG5 <

pSt 5nkmnsf cfwf/df lgDg lgisif{ lbg'xf];\ M

Kfbfy{df d'Vo u/L b'O{ k|sf/sf kl/jt{g x'G5g\ M ef}lts kl/jt{g / /f;folgs kl/jt{g .  ef}lts 
kl/jt{g c:yfoL x'G5 h;nfO{ klxnfs} cj:yfdf k'gM kmsf{pg ;lsG5 . t/ /f;folgs kl/jt{g 
:yfoL x'G5 h;df kbfy{sf] cfGtl/s /f;ffolgs agfj6df g} kl/jt{g x'G5 . o;nfO{ klxn]s} 
cj:yfdf k'gM kmsf{pg ;lsFb}g .

lj|mofsnfk @ /f;folgs ;dLs/0f (Chemical equation): -1 (Lab activities)
ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ . /fpG8 6]a'nsf] jl/kl/ rf/ rf/ hgfsf] ;d"xdf a:g 
nufpg'xf];\ / lgDgfg';f/sf] k|of]ufTds lj|mofsnfk u/fpg'xf];\ M

 • Pp6f l/sfkL h:tf] 6«] df d}gaQL afNg nufpg'xf];\ / o;df s] kl/jt{g eof] cjnf]sg u/L 
k|ltlj|mof lbg nufpg'xf];\ .
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 • aln/x]sf] d}gaQLnfO{ sfFrsf] Uof; hf/n] 5f]Kg'xf];\ ca s] eof] < lsg d}gaQL lgEof]  
;f]Wg'xf];\ . sf/0f 5nkmn ug{ nufpg'xf];\ .

 • cl3h:t} km]l/ d}gaQL afNg'xf];\ . ca aln/x]sf] d}gaQL 
/flvPsf] 6«] df s]xL kfgL /fv]/ b'O{yf]kf /ftf] jf lgnf] 
/ª /fVg'xf];\  / kfgLnfO{ /ª\uLg agfpg'xf];\ . ca 
anL/x]sf] d]gaQLnfO{ km]l/ sfFrsf] hf/n] 5f]Kg'xf];\, 
s] eof] < cjnf]sg u/L glthfaf/] 5nkmn ug'{xf];\ .

 • 6«] df /flvPsf] /ª\uLg kfgL ;txaf6 s]xL dfly r9]sf] 
kfOof] . o;sf] sf/0f s] xf]nf < o;df s:tf] k|ltlj|mof ePsf] xf]nf < cjnf]sg u/L o;sf] 
glthf vf]hL ug{ nufpg'xf];\ .

1. 6«] df /flvPsf] d}gjQL aln/x]sf] cj:yfdf tfksf] sf/0f d}g kUnG5 / t/n aG5 . of] 
t/n d}g tn v:bf lrl;P/ km]/L 7f]; aG5 / o;sf] cj:yfdf kl/jt{g x'G5 h'g ef}lts 
kl/jt{g (physical change) xf] .

2. d}gaQL aln/xFbf o;n] xfjfaf6 clS;hg kfO/x]sf] x'G5 / d}gdf ePsf] xfO8«f]sfa{g 
/ xfjfdf /x]sf] clS;hglar /f;folgs k|ltlj|mof eO{ sfa{g 8fOcS;fO8 / kfgLsf] 
afkm aG5 / d}g ;lsFb} hfG5 ;fy} zlStsf ¿kdf tfk / k|sfz klg pTkGg x'G5 h'g 
km]l/ kmsf{pg g;lsg] /f;folgs kl/jt{g (chemical change) xf] . o;nfO{ /f;folgs 
k|ltlj|mof (chemical reaction) klg elgG5 h;nfO{ 5f]6s/Ldf ;dLs/0f (equation) 
dfkm{t JoSt ul/G5 h;nfO{ /f;folgs ;dLs/0f (chemical equation) elgG5 . h:t} M 
OGwg ± clS;hg → sfa{g 8fOcS;fO8 ± kfgL ± zlSt

3. aln/x]sf] d}gaQLnfO{ sfFrsf] hf/n] 5f]Kbf hf/leqsf] clS;hg pkof]u eO{ sfa{g 
8fOcS;fO8 dfq afFsL x'gfn] clS;hgsf] cefjn] d}gjQL lgE5 . hf/leqsf] tfltPsf] 
xfjf tnlt/af6 aflx/ hfg] x'gfn] leq xfjfsf] rfk sd x'g] x'Fbf /ª\uLg kfgL dfly r9]sf] 
b]lvG5 . 

pSt lj|mofsnfksf ;fy k|Zgf]Q/ 5nkmn;Fu} ljBfyL{sf] k|ltj|mofsf] sb/ ug'{xf];\ / cfjZos 
k[i7kf]if0f lbg'xf];\ . k|of]usf] glthfsf af/]df lgDgfg';f/ JofVof ul/ lgisif{ atfOlbg'xf];\ M

lj|mofsnfk # /f;folgs ;dLs/0f (Chemical equation): -2 (Practical activity)
k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ (Reactants and products)

 • ljBfyL{sf] ;d"xnfO{ ;nfO kfg{ nufpg'xf];\ cyjf nfO6/ lnP/ Pp6f sfuh jf afF;sf] ;fgf] 
6'j|mf jf sf7sf] bfp/f afNg nufpg'xf];\ .
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 • o;/L aNbf s:tf] kl/jt{g eof] < of] s'g k|ltlj|mof xf] < 5nkmn ug'{xf];\ .
 • lj|mofsnfk @ sf 

cfwf/df /f;folgs 
;dLs/0f eg]sf] s] 
xf] ;f]Wg'xf];\ . o;nfO{ 
s;/L n]lvG5 / 
;dLs/0fdf s] s] efu 
x'G5g\ yk k|ltlj|mof 
lng'xf];\ . ;dLs/0fdf 
k|ltlj|mof/t kbfy{ (reactants) / pTkflbt kbfy{ (product) s]nfO{ elgG5 < ;f]Wg'xf];\ . o;sf 
cfwf/df lgDgfg';f/ JofVof ul/lbg'xf];\ M

pSt 5nkmnsf cfwf/df sf7, afF;, bfp/f, sf]Onfnufotsf OGwgdf sfa{g tTŒj /x]sf] x'G5 
h'g xfjfsf] clS;hg;Fu ldn]/ sfa{g8fOcS;fO8 / tfk zlSt pTkGg x'G5 . of] Ps /f;folgs 
kl/jt{g tyf /f;folgs k|ltlj|mof xf] . /f;folgs k|ltlj|mofnfO{ 5f]6s/Ldf /f;folgs ;dLs/0faf6 
JoSt ul/G5 . /f;folgs ;dLs/0fsf b'O{ efu x'G5g\ M jfofFtkm{ k|ltlj|mof/t kbfy{ (reactants) 
/ bfofFtkm{ pTkflbt kbfy{ (product) . tL b'j}nfO{ ;dLs/0fdf n]Vbf afF0f lrx\gdfkm{t 5'6\ofOG5 
. ;dLs/0fnfO{ zAb ;dLs/0f (word equation) / ;"q ;dLs/0f (symbolic equation) dfkm{t 
JoSt ul/G5 . h:t} dflysf] pbfx/0fdf M 

sf7, bfp/f, afF; jf sf]Onf afNbf x'g] k|ltlj|mofnfO{ o;/L ;dLs/0fdf JoSt ug{ ;lsG5 M 

k|ltlj|mof/t kbfy{ (reactants) →  pTkflbt kbfy{ (products)

zAb ;dLs/0f (word equation) sfa{g -OGwg_ ± clS;hg → sfa{g8fO;NkmfO8 ± zlSt 
-tfk tyf k|sfz_

;"q ;dLs/0f (formula equation):   C  +  O2 → CO2 + Energy (heat and light)

lj|mofsnfk $ /f;folgs ;dLs/0f (Chemical equation): -3
k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ (Reactants and products) 

;Gt'lnt /f;folgs ;dls/0f (Balanced chemical equations)

s]xL ;/n /f;folgs k|ltlj|mofsf] pbfx/0f af]8{df n]lvlbg'xf];\ . ljBfyL{sf] ;d"xnfO{ tL /f;folgs 
k|ltlj|mofnfO{ Ps cfk;df 5nkmn ub}{ zAb / ;"q ;dLs/0fdf n]Vg nufpg'xf];\ . 

h:t} s]xL /f;folgs k|ltlj|mofx¿ M
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1. ;f]l8od / Snf]l/g ldn]/ ;f]l8od Snf]/fO8 aG5 
2. gfO6«f]hg / xfO8«f]hg ldn]/ Pdf]lgof aG5 
3. sf]Onf jf sfa{gnfO{ afNbf sfa{g8fOcS;fO8 / tfk zlSt rflxG5 
4. h:tf -lhª\s_nfO{ xfO8«f]Snf]l/s cDn;Fu k|ltlj|mof u/fpFbf lhª\s cS;fO8 / xfO8«f]hg 

aG5 
5. kfgLnfO{ ljB'tlaR5]bg ubf{ xfO8«f]hg / clS;hgdf 5'6\l6G5 
6. dfa{n jf r'g9'ª\uf -SolN;od sfaf]{g]6_ nfO{ a]:;/L ttfpFbf r'g -SoflN;od cS;fO8_ 

/ sfa{g 8fOcS;fO8 aG5 .

pSt /f;folgs k|ltlj|mofnfO{ ;dLs/0fdf n]Vg sl7gfO ePdf lzIfsn] cfjZos ;xhLs/0f 
ul/lbg'xf];\ . /f;folgs k|ltlj|mofnfO{ zAb ;dLs/0fdf / zAb ;dLs/0fnfO{ ;"q ;lds/0fdf 
n]Vg / ;dLs/0fnfO{ ;Gt'lnt ug{ cEof; u/fpg'xf];\ . of] sfo{nfO{ ;xh agfpg lgDgfg';f/sf 
;dfwfg;lxt JofVof ul/lbg'xf];\ M

 • zAb ;dLs/0fdf n]lvPsf] tŒj jf of}lusnfO{ To;sf] ;xL c0f';"qn] hgfO{ ;"q ;dLs/0f 
agfOG5 h;df xfO8«f]hg (H), clS;hg (O), gfO6«f]hg (N), ˆnf]l/g (F), Snf]l/g (Cl) 
h:tf tŒjnfO{ låkf/df0fljs c0f';"q (diatomic molecular form) df n]Vg'k5{ . 

 • ;"q ;dLs/0fnfO{ afofFtkm{sf] k|ltlj|mof/t kbfy{ (reactants) / bfofFtkm{sf] pTkflbt kbfy{ 
(product) df /x]sf tŒj jf of}lussf k/df0f'sf] ;ª\Vof a/fa/ x'g] u/L ;dLs/0fnfO{ b'j}tkm{ 
;Gt'lnt ug'{k5{ h;nfO{ ;Gt'lnt /f;folgs ;dLs/0f (balanced chemical equation) 
elgG5 . 

 • dfly lbOPsf s]xL /f;folgs k|ltlj|mofnfO{ lgDgfg';f/ ;dLs/0fdf n]vL ;Gt'lnt ug{ ;lsG5 M

1. ;f]l8od / Snf]l/g ldn]/ ;f]l8od Snf]/fO8 aG5,

 zAb ;dLs/0f (word equation): ;f]l8od ± Snf]l/g → ;f]l8od Snf]/fO8 

 ;"q ;dLs/0f (formula equation):   Na  +  Cl2 → NaCl
 ;Gt'lnt ;dLs/0f (balanced equation):   2Na  +  Cl2 → 2NaCl
2. gfO6«f]hg / xfO8«f]hg ldn]/ Pdf]lgof aG5, 

 zAb ;dLs/0f (word equation): gfO6«f]hg ± xfO8«f]hg → Pdf]lgof 

 ;"q ;dLs/0f (formula equation):   N2  +  H2 → NH3  
 ;Gt'lnt ;dLs/0f (balanced equation):   N2  +  3H2 → 2NH3  
3. sf]Onf jf sfa{gnfO{ afNbf sfa{g 8fOcS;fO8 / tfk zlSt rflxG5 

 zAb ;dLs/0f (word equation): sfa{g ± clS;hg → sfa{g 8fOcS;fO8

 ;"q ;dLs/0f (formula equation):   C  +  O2 → CO2

;Gt'lnt ;dLs/0f (balanced equation):   of] ;dLs/0f ;Gt'lnt g} 5
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lj|mofsnfk % /f;folgs ;dLs/0f (Chemical equation): - 4 
lj1fg k|of]uzfnfdf k|of]ufTds lj|mofsnfk (Practical activities in science lab –Magnesium 
ribbon )

lj|mofsnfk @ /f;folgs ;dLs/0f (Chemical equation): -1 (Lab activities)
lj|mofsnfk @ df h:t} ljBfyL{nfO{ lj1fg k|of]uzfnfdf /fpG8 6]a'nsf] jl/kl/ rf/ rf/ hgfsf] 
;d"xdf a:g nufpg'xf];\ / lgDgfg';f/sf] k|of]ufTds lj|mofsnfk u/fpg'xf];\ M

 • ljBfyL{sf k|To]s ;d"xnfO{ Ps Ps 6'j|mf DofUg]l;od l/ag 
lbg'xf];\ / lrD6fn] /fd|/L Rofk]/ ;dfpg nufpg'xf];\ .

 • ag{/ jf l:k|6 n]Dk afNg ;xof]u ug'{xf];\ . lrD6fdf xf]N8 ul/Psf]  
DofUg]l;od l/agnfO{ afNg nufpg'xf]; . 

 • o;nfO{ afNbf s] b]lvof] / DofUg]l;od l/agdf s:tf] kl/jt{g 
eof] < o; j|mddf ag]sf] ;]tf] w'nf] s] xf] < o;nfO{ kfgL;Fu 
k|ltlj|mof u/fpFbf s] x'G5xf]nf < /f;folgs ;dLs/0fdf n]Vg 
nufpg'xf];\ .

pSt lj|mofsnfk kZrft  lzIfsn] ljBfyL{sf] ;d"x sfo{sf] 
d"Nofª\sg ub}{ tf]lsPsf] ?la|s 9fFrfdf clen]vLs/0f ug'{xf];\ . of] 
lj|mofsnfksf] glthfnfO{ ;dLs/0fdf n]Vg ufx|f] ePdf cfjZos ;xhLs/0f ul/lbg'xf];\ ;fy;fy} 
lj|mofsnfk;Fu;DalGwt ;fGble{s k|Zgf]Q/ 5nkmn ub}{ lgDgfg';f/sf] lgisif{  JofVof ul/lbg'xf];\ .

DofUg]l;od l/agnfO{ afNbf xfjfdf /x]sf] clS;hg;Fu /f;folgs k|ltlj|mof eO{ DofUg]l;od 
cS;fO8 -;]tf] v/fgL jf w'nf]_ aG5 . o;nfO{ ;dLs/0fdf o;/L n]lvG5 M 

zAb ;dLs/0f (word equation): DofUg]l;od ± clS;hg → DofUg]l;od cS;fO8 

;"q ;dLs/0f (formula equation):   Mg  +  O2 → MgO  
;Gt'lnt ;dLs/0f (balanced equation):   2Mg  +  O2 → 2MgO  

-3_ d"Nofª\sg (Evaluation):
 • ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; tyf cGo cjnf]sgsf 

;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNNflvt k|lj|mofadf]lhd ljBfyL{sf] 
l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf l;sfOsf] pknlAw xfl;n 
eP gePsf] d"Nofª\sg ug{sf nflu lgDglnlvt k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L 
n]vfhf]vf ug'{xf];\ M
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-c_ ef}lts / /f;folgs kl/jt{glarsf] b'O{cf]6f leGgtf lbg'xf];\ . k|To]ssf Ps Pscf]6f 
pbfx/0f klg n]Vg'xf];\ .

-cf_ xl/of la?jfn] vfgf agfpg' s'g kl/jt{g xf], s;/L, sf/0f lbg'xf];\ . 
-O{_ /f;folgs k|ltlj|mofnfO{ 5f]6s/Ldf s] dfkm{t hgfOG5 < o;sf s] s] efu x'G5g\ <
-p_ DofUg]l;od l/agnfO{ afNbf s] x'G5 < of] s:tf] kl/jt{g xf] < o;nfO{ /f;folgs 

;dLs/0fdf n]Vg'xf];\ <
-pm_ /f;folgs ;dLs/0fnfO{ s;/L  ;Gt'lnt ug{  ;lsG5 < ;dLs/0fnfO{ lsg ;Gt'lnt 

ug'{ k/]sf] xf] <
-C_ /f;folgs ;dLs/0fdf k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ s;/L 5'6\ofpg ;lsG5 <

-ª_ kl/of]hgf sfo{ (Project work)
cfkm\gf] 3/ tyf 3/ jl/kl/ kfOg] / 3/sf] efG;fdf k|of]u ul/g] ljleGg k|sf/sf sDtLdf 10 cf]6f 
lj|mofsnfksf] ;"rL agfpg nufpg'xf];\ . h:t} M b'waf6 bxL agfpg], vfgf -bfn, eft, t/sf/L crf/ 
cflb_ ksfpg], ;a{t kfgL agfpg], bfp/f lrg]{, cfuf]afNg], kfgL pdfNg], lk|mhdf cfOlj|md agfpg], 
kmnfdaf6 rSs' tyf v's'/L agfpg], sfuhsf] lkm/lkm/] agfpg] cflb . oL lj|mofsnfx¿ ef}lts 
jf /f;folgs kl/jt{g;Fu;DalGwt 5g\ sf//0f pNn]v u/L tnsf] tflnsfdf eg{ nufpg'xf];\ .  
o;/L tof/ ul/Psf] tflnsf sIffdf k|:t't ug{'xf];\ M

j|m=;= lj|mofsnfksf] gfd ef}lts jf /f;folgs kl/jt{g kl/jt{gsf] sf/0f
1. b'waf6 bxL agfpg], /f;folgs kl/jt{g bxLnfO{ km]l/ b'w agfpg ;lsGg
2.
3.
4.

kGw|f}F lbg; PsfOsf] clGtd lbg (Fifteenth day; the last day of the unit)

k|ltljDag l;sfO tyf ;du| PsfOsf] d"Nofª\sg
 • ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltljDag ug{ 

nufpg ;lsG5 .
 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfx¿sf 

nflu yk ;xof]u ug{ k|ltefjfg ljBfyL{nfO{ k|f]T;flxt ug]{ tyf ;xof]ufTds / ;xsfo{ 
k4ltcg';f/ l;sfpg ;lsG5 .

 • z./Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go'gtd l;sfO ;'lglZrt ug{ pko'St 
d"Nofª\ssf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug{ ;lsG5 . o;df lzIfsju{n] cfkm\gf] 
bIftf / Ifdtfsf ;fy} pknAw ;|f]t ;fwgsf] k|;:t pkof]u u/L yk k[i7kf]if0f lbg ;Sg'x'g] 5 . 
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 • PsfOsf] cGtdf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ cfpg] k|Zg 
lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf] cfwf/df d"Nofª\sg ug{ 
;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L lg/Gt/ d"Nofªsg k|0ffnL 
(CAS) nfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg ;lsG5 . 

 • k|of]ufTds lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sgsf nflu lgDgfg';f/sf] gd'gfsf 
cfwf/df ?la|s tflnsf lgdf{0f u/L ljBfyL{sf] ;du| kIfsf] l;k ljsf; eP gePsf] n]vfhf]vf 
ug'{xf];\ .

j|m=;= dfkb08 jf 
cfwf/

cª\sgsf] tx / ;"rs

cltpQd -$_ pQd -#_ ;fdfGo -@_ lgDg -!_

! ;fOh Uff]nfsf/, 
pkkf/df0fljs 
s0fx¿sf] ;fOh, 
Go'lSn;sf] agfj6 
/ ;]nx¿larsf] b'/L 
ldn]sf]df

Uff]nfsf/, 
pkkf/df0fljs 
s0fx¿sf] ;fOh, 
Go'lSn;sf] agfj6 
ldn]sf] t/ 
;]nx¿larsf] b'/L 
gldn]df

Uff]nfsf/ gePsf], 
pkkf/df0fljs 
s0fx¿sf] ;fOh 
ldn]sf], Go'lSn;sf] 
agfj6 / 
;]nx¿larsf] b'/L 
gldn]df

Uff]nfsf/ gePsf], 
pkkf/df0fljs 
s0fx¿sf] ;fOh, 
Go'lSn;sf] agfj6 
/ ;]nx¿larsf] b'/L 
gldn]df

@ /ª Kfm/s tŒj / km/s 
pkkf/df0fljs 
s0fsf nflu km/s / 
pko'St /ªsf] k|of]u

Kfm/s tŒj tyf 
km/s pkkf/df0fljs 
s0fsf nflu p:t} 
/ªsf] k|of]u u/]df

Kfm/s tŒj tyf 
pkkf/df0fljs 
s0fsf nflu km/s / 
pko'St /ªsf] k|of]u 
gu/]df

Kfm/s tŒj tyf 
pkkf/df0fljs 
s0fsf nflu pko'St 
/ km/s /ª glbPdf 

# ;fdu|L :yfgLo :t/df 
pknAw ;fdfu|Lsf] 
k"0f{ k|of]u u/]df

:yfgLo :t/df 
pknAw ;fdfu|Lsf] 
cf+lzs k|of]u u/]df

:yfgLo :t/df 
pknAw ;fdfu|Lsf] 
Go"g k|of]u u/]df

yfgLo :t/df 
pknAw ;fdfu|Lsf] 
k|of]u gu/]df

$ ;xeflutf ;d"xsf rf/}hgf 
;xefuL ePdf 

;d"xsf tLghgf 
;xefuL ePdf 

;d"xsf b'O{hgf 
;xefuL ePdf 

Pshgfn] dfq sfo{ 
;DkGg u/]df 

% Kf|:t'tLs/0f ljifoj:t'sf] kof{Kt 
1fg, efiff ;/n / 
:ki6 k|:t'ltsf nflu 

ljifoj:t'sf] kof{Kt 
1fg t/ efiff ;/n 
/ :ki6 gePdf

ljifoj:t'sf] ck"0f{ 
1fg tyf efiff ;/n 
/ :ki6 gePdf

ljifoj:t'sf] 1fg, 
efiff tyf k|:t'lt 
Go"g ePdf

PsfOsf] cGtdf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofª\sg ug{ ;lsG5 .  
h:t} s]xL gd'gf k|Zg M

!= ;xL pQ/ lbg'xf];\ .
-s_ tŒj / of}lus eGgfn] s] a'lemG5 < logLx¿nfO{ lsg z'4 kbfy{ elgPsf] xf] <

-v_ k/df0f' eg]sf] s] xf] < k|s[ltdf slt k|sf/sf k/df0f'x¿ /x]sf5g\ <

-u_ c0f' / k/df0f'df s] km/s 5 < s:tf c0f'df Ps} k|sf/sf k/df0f'x¿ x'G5g\ < c0f'nfO{ s] af6 
hgfOG5 <
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-3_ ;+o'Hotf ;"rs ;]n / ;+o'Hotfsf]  Pp6f pbfx/0f;lxt kl/ro lbg'xf];\ .

-ª_ ef}lts / /f;folgs kl/jt{gsf Ps Pscf]6f pbfx/0f lbg'xf];\ .

-r_ kfgLsf] c0f;"q H2O aGg] j|mddf xfO8«f]hg / clS;hgsf] ;+o'Hotf slt slt x'G5 < lj|m;j|m; 
ljlw dfkm{t b]vfpg'xf];\ .

-5_ ;f]l8od / cfu{gsf] kf/df0fljs ef/ lx;fa u/L b]vfpg'xf];\ .

-h_ DofUg]l;od l/agnfO{ xfjfdf afNbf s] x'G5 < /f;folgs k|ltlj|mofnfO{ zAb ;dLs/0f tyf 
;Gt'lnt ;"q ;dLs/0fdf n]Vg'xf];\ .

-h_ cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿nfO{ s;/L juL{s/0f ul/Psf] 5 <

@= pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf];\ M
-s_ tŒj jf of}lussf] c0f';"qn] tnsf dWo] s]sf] af/]df hgsf/L lbG5 <

(c) c0f'sf] ;ª\Vof (cf) tŒjsf] ;+o'Hotf (O) c0f'sf] ;fOh   (O{) c0f'df /x]sf k/df0f'x¿

-v_ clS;hgsf] k/df0f'sf] Eofn]G; ;]n tnsf dWo] s'g xf] <

-c_ klxnf] (K shell)  -cf_ bf];|f]] (L shell) -O_ t];|f] (M shell) -O{_ rf}yf] (M)

-u_ ;Nkm/ tŒjsf] k/df0f'sf] Eofn]G; ;]ndf /xg] On]S6«f]gsf] ;ª\Vof slt x'G5 <

-c_ 6  -cf_ 4   -O_ 2   -O{_ 3

-3_ ;f]l8od cS;fO8sf] c0f;"q tnsf dWo] s'g ;xL xf] <

-c_ NaO  -cf_ Na2O  -O_ NaO2  -O{_ Na2O2

-ª_ z/L/df vfgf kfrg eO{ zlSt lg:sg' tnsf dWo] s'g kl/jt{g;Fu ;DalGwt 5 < 

-c_ d]6faf]lnHfd -cf_ Pl:;ldn];g  -O_ /f;folgs kl/jt{g -O{_ ef}lts kl/jt{g

-r_ b'O{ jf b'O{eGbf a9L tŒjsf k/df0f'x¿ Ps cfk;df lglZrt cg'kftdf ldn]/ s] aG5  < 

-c_ of}lus  -cf_ ld>0f  -O_ kbfy{  -O{_ tŒj

-5_ tnsf dWo] s'g k|lj|mof ef}lts kl/jt{g;Fu ;DalGwt 5 <

-c_ bfp/f afNbf tfk, w'jfF / rfsf]{n aGg'  -cf_ kfgL hd]/ a/km aGg'
-O_ la?jfn] ;"o{sf] k|sfzaf6 vfgf agfpg'  -O{_ b'waf6 bxL aGGf'

-h_ cfw'lgs k]l/of]l8s tflnsfsf] ;d"x IA / period 3 df s'g tŒj cjl:yt 5 < 

-c_ lnlyod -cf_ sfa{g  -O_ clS;hg  -O{_ ;f]l8od

-em_ clS;hgsf] kf/df0fljs ef/ slt x'G5 < 

-c_ 8  -cf_ 12  O_ 16  -O{_ 20
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!= PsfO kl/ro (Unit introduction)
o; PsfOsf] d'Vo p2]Zo+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ xfd|f] b}lgs hLjgdf pkof]u ul/g] ljleGg kbfy{cGtu{t cDn, Iff/, 
nj0fsf] kl/rosf ;fy} ltgsf] ef}lts u'0f tyf pkof]lutf, cDn jiff{sf] sf/0f tyf o;sf] 
jftfj/0fLo k|efjsf ;fy} s8f / g/d kfgLsf] klxrfg u/L kfgLsf] s8fkg x6fpg] tl/sf k|bz{g 
ug{ ;Ifd agfpg' xf] . o;sf ;fy} s]xL ldl>t wft'sf] kl/rosf ;fy} l:6n, lkQn, sfF; h:tf 
ldl>t wft'sf af/]df klg 5nkmn ul/g] 5 . pSt ljifoj:t'df s]lGb|t /xL k|of]u, ;d:of ;dfwfg, 
l;h{gfTds ;f]rfO, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf;df hf]8 lbOg] 
5 h;sf nflu ljBfyL{nfO{  k|bz{g k|jrg, k|of]ufTds, ;d:of ;dfwffg, 5nkmn, cGj]if0f, If]q 
e|d0f, kl/of]hgf sfo{ clb ljlwdfkm{t ;xlhs/0f ul/g] 5 . o;sf ;fy} ljifo j:t'sf] ;xhLs/0f 
ug{ ;d"xsfo{, mix and match, think, pair and share,  PBL, LBL, ABL cflb ljlw;d]t k|of]u 
ul/g]5 .

@= l;sfO pknlAw (Learning outcomes)
 • cDn, Iff/ / nj0fsf] kl/ro lbO{ ltgLx¿sf ef}lts / /f;folgs u'0fx¿ j0f{g ug{ 
 • cDn, Iff/ / nj0fsf] pkoflutf pbfx/0f;lxt j0f{g ug{ 
 • cDn jiff{sf] kl/ro lbg tyf o;sf sf/0f / jftfj/0fLo k|efj JofVof ug{
 • g/d / s8f kfgLlar leGgtf 5'6ofpg 
 • kfgLsf] s8fkgsf sf/0f / s8fkg x6fpg x6fpg] tl/sf kbz{g ug{ 
 • s8f / g/d kfgLsf kmfObf tyf a]kmfObf atfpg 
 • ldl>t wft'sf] kl/ro lbO{ l:6n, lkQn / sfF;sf cjojx¿ tyf pkof]lutfx¿ pNn]v ug{

cg'dflgt sfo{306f M !%

b}lgs k|of]usf ;fdu|Lx¿
(Materials used in daily life)!)

PsfO
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#= ljifoj:t' tyf ;do ljefhg (Contents and Time allocation)     cg'dflgt sfo{306f !%

j|m=; ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -3G6fdf_

!= cDn (Acid)  • b}lgs k|of]usf ;fdu|Lsf] kl/ro, cDnsf] kl/ro, 
ljleGg k|sf/sf k|fª\ufl/s cDn -!_

 • cDnsf] ef}lts / /f;folgs u'0f -!_ 
 • cDnsf] pkof]lutf -!_

#

@= Iff/ (Base)  • Iff/sf] kl/ro, ljleGg k|sf/sf Iff/x¿  -!_
 • Iff/sf] ef}lts / /f;folgs u'0f, Iff/sf] 

pkof]lutf -!_

@

#= Nfj0f (Salt)  • Nfj0fsf] kl/ro tyf k|sf/  -!_
 • Nfj0fsf] ef}lts / /f;folgs u'0f tyf nj0fsf] 

pkof]lutf -!_

@

$= cDn jiff{ 
(Acid rain)

 • Kfl/ro, sf/0f tyf dfWod -!_
 • cDn jiff{sf sf/0f jftfj/0fdf kg]{ c;/, cDn 

jiff{ /f]syfd ug}{ pkfo -!_

@

%= KffgLsf] s8fkg 
(Hardness of 
water)

 • kfgLsf] s8fkg tyf s8f / g/d kfgL   -!_
 • kfgLsf] c:yfoL s8fkg, c:yfoL s8fkg x6fpg] 

ljlw -!_
 • kfgLsf] :yfoL s8fkg, kfgLsf] :yfoL s8fkg 

x6fpg] ljlw -!_

#

^= ldl>t wft' 
(Mixed 
metals or 
alloy)

 • ldl>t wft'sf] kl/ro, ldl>t wft'sf u'0fx¿ -!_
 • b}lgs hLjgdf k|of]u ul/g] s]xL ldl>t wft'x¿ 

-l:6n, lkQn, sfF;_ -!_

@

PsfOsf] d"Nofª\sg tyf k|ltljDag (Unit evauation and reflection)     !

$= l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

klxnf], bf];|f] / t];|f] lbg

ljifoj:t'M b}lgs k|of]usf kbfy{sf] kl/ro 

cDn (Acid)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo  
 • cDnsf] kl/ro lbO{ o;sf ef}lts / /f;folgs u'0fx¿ j0f{g ug{
 • cDnsf pkof]lutf pbfx/0f;lxt JofVof ug{
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-v_ l;sfO ;xhLs/0f ;fdu|L
kfgL, df6f], sf7, r6\6fg, af]6la?jf, kmnfd, tfdf, a];f/, sfutL, uf]ne]F8f, r/Lcldnf] emf/, 
t'yk]:6, ;fa'g, n'uf w'g] ;f]8f, km"n, g'g, vfg]t]n, ln6d; k]k/, ldyfOn c/]Gh, km]gf]Nkm\yflng, 
sk8f, kmf]d, a]n'g, k]lG;n, ;fa'g, kmnfd, efF8fs'F8f, sfutL, Kofh, g'g cflb ;fdu|Lx¿ 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !  dlitis dGyg tyf ljifo k|j]z

kf7\ok':tssf] k]h @&^ df lbOPsf] lrq cjnf]sg u/L xfd|f] b}lgs hLjgdf k|o]u x'g] ljleGGf 
kbfy{;DaGwL k|Zg ;f]Wg'xf];\ / dlitis dGygdfkm{t kf7sf] ;'?cft ug'{xf];\ .

-c_ lrqdf s'g s'g j:t'x¿ b]vfOPsf] 5 <
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-cf_ lrqdf b]vfOPsf s'g s'g j:t'x¿ k|of]u ug'{ePsf] 5 < oLafx]s cGo s'g s'g 
j:t'x¿sf] k|of]u ug'{ePsf] 5 < 

-O_ xfdLnfO{ efG;fdf vfgf ksfpg s] s] ;fdu|Lx¿ rflxG5 < 
-O{_ udL{sf] ;dodf xfdLnfO{ s] s] ;fdu|Lx¿ cfjZos k5{ < 
-p_ hf8f] ofddf xfdLnfO{ s] s] rflxG5 <
-C_ lrqdf b]vfOPsf dWo] cDnLo u'0f ePsf ;fdu|Lx¿ s] s] 5g\ <
-P_ tkfO{F{FnfO{ crf/ agfpg cfpF5 < s] s] xfn]/ agfpFbf crf/ :jflbnf] x'G5 <
-P]_ lrqdf lbOPsf dWo] s'g s'g ;fdu|Lx¿ ;/;kmfOdf k|of]u ul/g5 xf]nf < oLafx]s 

tkfO{F{FFsf] 3/df ;/;kmfOsf nflu c¿ s:tf s:tf ;fdu|Lsf] k|of]u ul/G5 <
-cf]_ dflysf dWo] b}lgs ¿kdf bfn tyf t/sf/Ldf geO{ gx'g] ;fdu|L s'g xf] < o;sf] :jfb 

s:tf] x'G5 <

dflysf h:t} k|Zgdf cfwfl/t 5nkmnkZrft\ xfd|f] b}lgs hLjgdf pkof]u ul/g] ljleGg kbfy{sf 
af/]df ;d"xdf 5nkmn ub}{ lgDgfg';f/sf] lgisif{ lbg'xf];\ M

xfdLn] xfd|f] b}lgs hLjgdf ljleGGf k|sf/sf ;fdu|Lsf] k|of]u ul//x]sf x'G5f}F . tLdWo] s'g} 
cDnLo, s'g} Iff/Lo, s'g} g'lgnf, s'g} ;/;kmfOdf k|of]u x'g], s'g} vfgf tyf t/sf/Lsf ¿kdf 
k|of]u x'g] cflb 5g\ .

lj|mofsnfk @ b}lgs hLjgdf pkof]u ul/g] ;fdu|Lx¿ (Materials used in daily life)
vf]Hg] / ldnfpg] v]n mix and match game)

lrqdf lbOPsf h:t} xfd|f] b}lgs 
hLjgdf cfjZos kg]{ ljleGg 
kbfy{x¿ sf] lrqsf8{ tof/ ug'{xf];\ .  
tL sf8{nfO{ Pp6f sf6'{g aS;df 
/fVg'xf];\ . rf/ nx/df 7f8f] 
;d"x ePsf] Pp6f uf]hL tflnsf 
lnP/ o;sf] nx/sf] dflyNnf] 
:yfgdf vfgfsf] ¿kdf k|of]u x'g], 
;/;kmfOdf k|of]u x'g] / t/sf/Lsf] 
¿kdf k|of]u x'g] / cGo sfddf k|of]u x'g] ;fdu|Lsf] ;d"xsf ¿kdf ;ª\s]t /fVg'xf];\ . lgDg 
k|lj|mofx¿ ckgfO{ vf]Hg] / ldnfpg] v]n (mix and match game) v]nfpg ljBfyL{sf] ;d"xnfO{ 
lgDg lgod agfO{ ;xefuL u/fpg'xf];\ M  

 • ljleGg kbfy{sf lrqkQLx¿ ;ª\sng u/L Pp6f sf6'{g aS; jf 6]a'ndf /fVg] 
 • pko'St ;ªVofdf ljBfyL{sf] rf/ ;d"x agfpg] 
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 • ljBfyL{sf] ;d"xnfO{ ldl;Psf sf8{ 5fg]/ sf8{df plNnlvt kbfy{sf] ljz]iftfsf cfwf/df juL{s/0f 
u/L uf]hL tflnsfdf tf]lsPsf] :yfgdf /fVg nufpg] h;sf nflu 5 ldg]6sf] ;do tf]lslbg]

 • klxnf] ;d"xn] 5 ldg]6sf] ;doleq u/]sf] sfdsf] df]afOn Sofd]/fdf kmf]6f] s}b u/L /]s8{ ug]{
 • klxnf] ;d"xsf] kfnf] ;lsPkl5 sf8{nfO{ uf]hL tflnsfaf6 lems]/ km]l/ ld;fpg] / csf]{ ;d"xnfO{ 

tf]lsPsf] ;do -5 ldg]6_ leq km]l/ sf8{ 5fg]/ ldnfpg nufpg] / km]l/ Sofd]/fdf /]s8{ ug]{
 • ;a} ;d"xsf] kfnf] gcfP;Dd of] lj|mofsnfk hf/L /fVg] 
 • Sofd]/fdf /]s8{ ul/Psf] kmf]6f]nfO{ k|f]h]S6/sf] dfWodaf6 >Job[Zo xndf k|bz{g ug]{ 
 • ;do ;Ldfleq ;a}eGbf w]/} / ;xL sf8{ uf]hL tflnsfdf /fVg ;Sg] ;d"xnfO{ ljh]tf agfpg]

pSt lj|mofsnfksf cfwf/df xfd|f] b}lgs hLjgdf oL ;fdu|Lafx]s cfcfkm\gf] 3/ jf ;d'bfodf cGo 
s:tf s:tf ;du|L k|of]u ul/G5 ltgsf] gfd, ljz]iftf / pkof]usf af/]df yk 5nkmn ub}{ lgDg 
lgisif{ atfOlbg'xf];\ M

xfd|f] b}lgs hLjgdf k|of]u x'g] kbfy{x¿nfO{ ljleGg ;d"xdf juL{s/0f ul/G5 h'g s'g} k|fs[lts 
;|f]taf6 pTkfbg ul/G5g\ eg] s'g} dfgj lglD{ft pBf]uaf6 pTkfbg ul/G5g\ . tLdWo] s'g} 
cDnLo, s'g} Iff/Lo, s'g} g'lgnf, s'g} ;/;kmfOdf k|of]u x'g], s'g} vfgf tyf t/sf/Lsf ¿kdf 
k|of]u x'g] cflb 5g\ .

lj|mofsnfk #  cDnsf u'0fx¿ klxrfg ug]{  (To identify the properties of acids)                             
 • ljBfyL{sf] ;d"xnfO{ cfcfkm\gf] 3/af6 cldnf] :jfb cfpg] kmnkm"n, t/sf/L, emf/ cflb ;ª\sng 

u/L Nofpg] / 6]a'ndf hDdf ug{ nufpg'xf];\ 
 • x/]s ;d"xnfO{ ;ª\sng u/LPsf] k|To]s ;fdu|Lsf] sDtLdf Pp6f u'0f, Pp6f pkof]lutf tyf 

k|fKt x'g] ;|f]tsf af/]df ;d"xdf 5nkmn ug{ 
nufpg'xf];\

;ª\sng ul/Psf ;a}sf] :jfb cldnf] x'g] sf/0f 
;f]Wg'xf];\ . cGo la?jf / hgfj/af6 kfOg] s'g 
s'g kbfy{sf] :jfb cldnf] x'G5 5nkmn ug'{xf];\ / 
cldnf] :jfb ePsf vfg ldGg]] 
hgfj/ / la?jfaf6 k|fKt x'g] 
k|fª\ufl/s cDnsf af/]df 
cluNnf] sIffdf 5nkmn 
ul/Psf] lgDg tflnsfsf 
af/]df k'g/fj[lQ ug'{xf];\ . 
h:t} M
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pSt lj|mofsnfk kZrft\ x/]s ;d"xnfO{ cldnf kbfy{sf] gfd tyf pkof]usf af/]df k|:t't ug{ 
nufpg'xf];\ . o;sf cfwf/df k|fª\ufl/s -cuf{lgs_ cDn / ck|fª\ufl/s -Ogcuf{lgs_ cDn sf 
af/]df 5nkmn ub}{ lgDg lgisif{ atfOlbg'xf];\ M 

xfd|f] blgs hLjgdf k|of]u ul/g] cldnf kbfy{df cDn /x]sf] x'G5 h'g kfgLdf 3'ngzLn x'G5 . 
cDnn] kfgLdf 3'Nbf xfO8«f]hg (H+) cfof]g lbG5 . ;fdfGotM la?|jf / hgfj/df kfOg] k|fs[lts 
cDn x'g\ h;nfO{ k|fª\ufl/s jf cuf{lgs cDn (organic acid) elgG5 . o:tf] cDn g/d x'G5 
/ vfg klg ldN5 . h:t} M sfutL, ;'Gtnf ef]u6]df kfOg] ;fOl6«s cDn . t/ vlgh kbfy{af6 
k|of]uzfnfdf tof/ ul/Psf cDnnfO{ ck|fª\ufl/s jf Ogcuf{lgs cDn (inorganic acid) elgG5 .  
o:tf] cDn s8f k|s[ltsf] x'G5 h'g vfg ldNb}g . s8f cDn 5fnfdf kbf{ kf]N5, . h:t} M ;Nˆo'l/s 
cDn, xfO8«f]Snf]l/s cDn, gfOl6«s cDn .

lj|mofsnfk $ cDnsf ef}lts u'0fx¿ klxrfg ug]{  (To identify the physical properties 
of acids)  
k|of]uzfnf sfo{ (labotratory activities) -1 ;"rs jf OlG8s]6/ dfkm{t cDnsf] k/LIf0f ug]{ -s_

ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ . lj|mofsnfk # df ljBfyL{sf] ;d"xn] hDdf u/]sf cldnf 
kmnkm"nsf] 5'6\6f5'6\6} /; cfcfkm\gf] ;d"xn] tof/ u/L cnu cnu las/ jf 6]:66\o'adf hDdf 
ug{ nufpg'xf];\ . ca x/]s ;d"xnfO{ /ftf] / lgnf] ln6d; k]k/, ldyfOn c/]Gh / km]gf]Nkm\yflng 
OlG8s]6/ -;"rs kbfy{_ lng nufpg'xf];\ . ca cDnsf] k/LIf0f u/L o;sf ef}lts u'0fx¿ klxrfg 
ug{ lgDgfg';f/sf] lj|mofsnfk u/fpg'xf];\ M

-c_ sfutL, ef]u6], 6d6/ / r/Lcldnf]sf] /; lgsfnL cnu cnu 6]:66\o'adf /fVg nufpg] 
/ s'g kbfy{sf] /; xf,] n]an 6\ofu 6fF;]/ ;ª\s]t /fVg]

-cf_ k|To]s /;df t'ylks jf l;Gsf 8'afP/ lha|f]n] rfVf]/ :jfb kQf nufpg] / glthf l6kf]6 
ug]{

-O_ ca Unf; 6\o'asf] dbtn] k|To]s 6]:66\o'adf /flvPsf] 
k|To]s kmnkm"nsf]  /;nfO{ km]l/ csf]{ 6]:66\o'adf yf]/} 
lng nufO /ftf] / lgnf] ln6d; k]k/ 8'afO k/LIf0f 
ug]{ / glthf s] b]lvof] l6kf]6 ug]{

-O{_ ln6d; 8'afPsf] k|To]s /;df Ps b'O{ yf]kf ldyfOn c/]Gh /fVg], /;df s] kl/jt{g eof] 
cjnf]sg u/L glthf n]Vg] 

-p_ Unf; 6\o'asf] dbtn] k|To]s 6]:66\o'adf /flvPsf] kmnkm"nsf] /;nfO{ km]l/ csf]{ 
6]:66\o'adf yf]/} lng] / k|To]s /;df Ps b'O{ yf]kf km]gf]Nkm\yflng /fVg], glthf s] b]lvof] 
l6kf]6 ug]{
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pSt lj|mofsnfk tyf cjnf]sgaf6 k|fKt glthfnfO{ tnsf] tflnsfdf eg{ nufpg'xf];\ . pbfx/0fsf 
nflu sfutLsf] /;sf] k/LIf0f glthf tflnsfdf e/L b]vfOPsf] 5 . o;/L k|fKt glthfsf cfwf/df 
cDnsf ef}lts u'0fx¿sf] ;"rL tof/ u/L k|To]s ;d"xnfO{ k|:t't ug{ nufpg'xf];\ .

j|m=;= cldnf] 
kbfy{sf] /;

:jfb /ftf] 
ln6d;

lgnf] 
ln6d;

ldyfOn 
c/]Gh

Kfm]gf]Nkm\yflng glthf

sfutL cldnf] /ftf] /ftf] U'fnfaL /ª\uxLg cDnsf] u'0f

cDnsf] :jfb cldnf] x'G5 . cDn kfgLdf 3'N5 / o;n] lgnf] ln6d;nfO{ /ftf] agfpF5 t/ /ftf] 
ln6d;sf] /ª kl/jt{g ub}{g .cDnn] ldyfOn c/]GhnfO{ /ftf] agfpF5 t/ o;n] km]gf\Nkm\yflngsf] 
/ªdf s'g} kl/jt{g ub}{g . oL cDnsf ef}lts u'0fx¿ x'g\ .

lj|mofsnfk % ;"rs kbfy{sf] pkof]u u/L k|fª\ufl/s cDn (organic acid) klxrfg ug]{ (To 
identify organic acid using indicators): 
k|of]uzfnf sfo{ (labotratory activities) - 2 ;"rs jf OlG8s]6/ dfkm{t cDnsf] k/LIf0f ug]{ -v_

of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg lbFb} 
lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

 • ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg'kg]{ ;fjwfgLsf ;DaGwdf 
Wofgfsif{0f u/fpg]

 • x/]s ;d"xnfO{ ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng, sf6]sf] sfutLsf] Pp6f 6'j|mf / 
r/L cldnf] emf/, uf]ne]F8f lnP/ k|To]ssf] 3f]n 6]:66\o'adf tof/ ug{ nufpg]

 • x/]s ;d"xn] 6]:66\o'adf tof/ u/]sf] sfutLsf] /;, r/Lcldnf]sf] /;, uf]ne]F8fsf] /;nfO{ 
kfn}kfnf] ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng OlG8s]6/ -;"rs_ ;Fu cl3Nnf] lbgsf] 
lj|mofsnfek h:t} k/LIf0f u/L glthf l6kf]6 ug{ nufpg]

 • k|To]s 3f]ndf ln6d; k]k/, ldydOn c/]Gh / km]gf]Nkm\yflng OlG8s]6/x¿;Fu hfFr u/L cfPsf] 
glthfnfO{ tnsf] tflnsfdf eg{ nufpg], h:t} M
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j|m=;= ;"rs kbfy{sf] gfd sfutLsf] /;df /ª 
kl/jt{g 

uf]ne]F8fsf] /;df 
/ª kl/jt{g

r/Lcldnf]sf] 3f]ndf 
/ª kl/jt{g

!= /ftf] ln6d; k]k/ /ª kl/jt{g ePg

@= lgnf] ln6d; k]k/ /ftf] /ªdf kl/jt{g

#= ldyfOn c/]Gh /ftf] /ªdf kl/jt{g

$= km]gf]Nkm\yflng /ª\uxLg

cldnf] :jfbsf sfutLsf] /;, r/L cldnf], uf]ne]F8fsf] /; cflbdf cDn /x]sf] s'/f ;"rsdfkm{t 
yfxf x'G5 . sldnf tyf df}/Ln] lrNbf xfd|f] z/L/df kmld{s cDn k7fPsf] sf/0f lrn]sf] 7fpFdf 
kf]Ng] / ;'lgg] x'G5 . o;/L lrqdf bf]vfPh:t} af]6la?jf, kmnkm"n tyf hLjhGt'af6 k|fKt cDnx¿ 
k|fª\ufl/s cDn (organic acid) x'G5g\ . 

x/]s ;d"xnfO{ pSt lj|mofsnfksf] 
glthfnfO{ tflnsfdf clen]vLs/0f 
ug{ nufpg'xf];\ . sfutLsf] /;, 
r/L cldnf] / uf]ne]F8sf] /;df pSt 
tLgcf]6f kbfy{;Fu ;"rs /fVbf s:tf] 
kl/jt{g b]lvof] ;d"xdf 5nkmn u/L 
lgDgfg';f/sf] lgisif{ eGg nufpg 
nufpg'xf];\ M 

lj|mofsnfk ^ cDnsf /f;folgs u'0fx¿ klxrfg ug]{  (To identify the chemical 
properties of acids)
k|of]uzfnf sfo{ (labotratory activities) -3 M cDn / wft'lar x'g] /f;folgs k|ltlj|mof

lj1fg k|of]uzfnfdf ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 10.4 -k]h @&(_ /fd|/L cWoog 
ug{ nufpg'xf];\ . o;sf cfwf/df lgDg lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

-c_ k|To]s ;d"xnfO{ Pp6f 6]:66\o'anfO{ xf]N8/ 
jf :6\ofG8df lkmS; u/L o;df s]xL lkmSsf 
xfO8«f]Snf]l/s cDn lng nufpg] 

-cf_ x/]s ;d"xnfO{ Ps 6'j|mf DofUg]l;od l/ag lbg] / 
o;nfO{ 6]:66\o'adf /flvPsf] cDndf /fVg nufpg], 
s] x'G5 k|ltlj|mof cjnf]sg u/L glthf l6kf]6 ug{ 
nufpg]

k|fª\ufl/s cDnsf ;|f]tx¿
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-O_ DofUg]l;od / xfO8«f]Snfl/s cDnlar k|ltj|mof eO/x]sf] 6]:66\o'asf] d'vdf ;nfO{ jf 
nfO6/ afn]/ glhs n}hfg], s]  b]lvof] glthf l6kf]6 ug{ nufpg]

-O{_ pSt lj|mofsnfkdf 6]:66\o'asf] d'vdf ;nfO{ jf nfO6/ afn]/ glhs n}hfFbf lsg ‘kk’ 
cfjfhsf ;fy Hjfnf b]lvof] 5nkmn ug{ nufpg]

glthf kZrft\ x/]s ;d"xnfO{ cDn / wft'lar x'g] /f;folgs k|ltlj|mofaf6 s] aGg] /x]5 5nkmn 
u/L lgisif{ lbg nufpg'xf];\ . of] k|ltlj|mofsf nflu lgDg lgisif{ n]lvlbg'xf];\ M

cDnn] DofUg]l;od, cfO/g, lhª\s cflb wft';Fu k|ltlj|mof u/L wft'sf] nj0f / xfO8«f]hg aG5 . 
pSt k|of]ufTds lj|mofsnfkdf DofUg]l;od / xfO8«f]Snfl/s cDnlar k|ltlj|mof eO{ DofUg]l;od 
Snf]/fO8 -wft'sf] nj0f_ tyf xfO8«f]hg ag]sf] 5 . pSt lj|mofsnfkdf 6]:66\o'asf] d'vdf ;nfO{ 
jf nfO6/ afn]/ glhs n}hfFbf d'vaf6 aflx/ lg:sFb} u/]sf] xfO8«f]hg Uof; xfjfsf] clS;hg;Fu 
k|ltlj|mof eO{ Hjfnf lgsfnL aNbf ‘kk’ cfjfh cfPsf] xf] . of] j|mddf xfO8«f]hg / cls;hg 
ldn]/ kfgL klg ag]sf] x'G5 .

o;sf] /f;folgs ;dLs/0f o; k|sf/ 5 M

DofUg]l;od  +  xfO8«f]Snf]l/s cDn      →  DofUg]l;od Snf]/fO8 ± xfO8«f]hg 

                             Mg + 2HCl        →   MgCl2 + H2

lj|mofsnfk &  cDnsf /f;folgs u'0fx¿ klxrfg ug]{  (To identify the chemical 
properties of acids)
k|of]uzfnf sfo{ (labotratory activities) -4 : cDn / sfaf]{g]6lar x'g] /f;folgs k|ltlj|mof

lj1fg k|of]uzfnfdf ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 10.5 -k]h @*)_ /fd|/L cWoog 
ug{ nufpg'xf];\ . o;sf cfwf/df ljBfyL{nfO{ lgDg lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

-c_ ljBfyL{sf] k|To]s ;d"xnfO{ Ps 6'j|mf SoflN;od 
sfaf]{g]6 6]:66\o'adf lng nupg] / 6]:66\o'anfO{ 
xf]N8/ jf :6\ofG8df lkmS; ug]{

-cf_ x/]s ;d"xnfO{ s]xL lkmSsf xfO8«f]Snf]l/s cDn 
Unf; 6\o'asf] dbtn] SoflN;od sfaf]{g]6 ePsf] 
6]:66\o'adf /fVg nufpg], s] x'G5 k|ltlj|mof 
cjnf]sg u/L glthf l6kf]6 ug{ nufpg]

-O_ SoflN;od sfaf]{g]6 / xfO8«f]Snfl/s cDnlar 
k|ltj|mof eO/x]sf]  6]:66\o'asf] d'vdf ;nfO{ jf 
nfO6/ afn]/ glhs n}hfg], s]  b]lvof] glthf 
l6kf]6 ug{ nufpg] 
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-O{_ o; k|ltlj|mofaf6 lg:s]sf] UofF;n] lsg aln/x]sf] d}gaQL lgefPsf] xf]nf < o;nfO{ 
lrqdf h:t}  6]:66\o'asf] d'vdf 8]lne/L 6\o'a hf]8]/ r'gkfgL (lime water) df k7fpFbf 
s] kl/jt{g b]lvof] < 5nkmn u/L lgisif{ eGg nufpg'xf];\ . 

glthf kZrft\ x/]s ;d"xnfO{ cDn / sfaf]{g]6lar x'g] /f;folgs k|ltlj|mofaf6 s] aGg] /x]5 
5nkmn u/L lgisif{ lbg nufpg'xf];\ ;fy} of] k|ltlj|mofsf nflu lgDg lgisif{ n]lvlbg'xf];\ M

cDnn] wft'sf] sfaf]{g]6;Fu k|ltlj|mof u/L wft'sf] nj0f / sfa{g 8fOcS;fOg agfpF5 h;sf] 
sf/0f 6]:66\o'asf] d'vdf ;nfO{ jf nfO6/ afn]/ glhs n}hfFbf lgE5 . o;}u/L of] Uof;nfO{ 
8]lne/L 6\o'adfkm{t r'gkfgLsf] 3f]ndf k7fpFbf km]/L c3'ngzLn SoflN;od sfaf]{g]6 aGg] ePsf 
sf/0f r'gkfgL b'lwnf] aG5 .

o;sf] /f;folgs ;dLs/0f o; k|sf/ 5 M

SoflN;od sfaf]{g]]6 + xfO8«f]Snf]l/s cDn  →  SoflN;od Snf]/fO8 ± kfgL ± sfa{g 8fOcS;fO8

                              CaCO3 + 2HCl   →   CaCl2 + H2O + CO2

lj|mofsnfk * cDnsf /f;folgs u'0fx¿ klxrfg ug]{  (To identify the chemical 
properties of acids)
k|of]uzfnf sfo{ (labotratory activities) -5 : cDn / If/lar x'g] /f;folgs k|ltlj|mof

lj1fg k|of]uzfnfdf ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 10.6 -k]h @*!_ /fd|/L cWoog 
ug{ nufpg'xf];\ . o;sf cfwf/df lgDg lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

-c_ ljBfyL{sf] k|To]s ;d"xnfO{ 6]:66\o'adf cfwfhlt kfgL lng nufpg] / s]xL k]n]6 ;f]l8od 
xfO8«f]S;fO8 /fVg nufpg]

-cf_ ;f]l8od xfO8«f]S;fO8sf k]n]6nfO{ Unf; 6\o'asf] dbtn] kfgLdf /fd|/L 3'nfpg] / tof/ 
ePsf] 3f]nnfO{ kf]l;{n]g a]l;gdf vGofpg], 

-O_ k|f]l;n]g a]l;gnfO{ 6«fOk8 :6\ofG8dfly 
jfo/uhdf /fVg]

-O{_ ca k|f]l;n]g a]l;gsf] ;f]l8od  
xfO8«f]S;fO8sf] 3f]ndf yf]/} yf]/} 
xfO8«f]Snfl/s cDn /fVb} xNsf ttfpg] 

-p_ /ftf] / lgnf] ln6d; k]k/sf] dbtn] cDn / Iff/larsf] k|ltlj|mof Go'6«n cj:yfdf k'u] 
gk'u]sf]] hfFr ug]{

-pm_ k|ltlj|mof Go'6«n cj:yfdf k'u]sf] lglZrt ePkl5 o;nfO{ s]xL ;do ttfpg] / cGtdf 
s] afFsL eof] 5nkmn ug]{
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lj|mofsnfksf] glthf kZrft\ x/]s ;d"xnfO{ cDn / Iff/lar x'g] /f;folgs k|ltlj|mofaf6 s] aGg] 
/x]5 5nkmn u/L lgDgfg';f/sf] lgisif{ n]lvlbg'xf];\ M

cDn (acid) / Iff/ (base) lar x'g] /f;folgs k|ltlj|mofaf6 nj0f 
(salt) / kfgL (water) aG5 . o; k|ltlj|mofnfO{ lg/fs/0f k|ltlj|mof 
(neutralization reaction) klg elgg5 . dflysf] lj|mofsnfksf] 
glthfnfO{ lgDg /f;folgs ;dLs/0faf6 klg b]vfpg ;lsG5 M

xfO8«f]Snf]l/s cDn  +  ;f]l8od xfO8«f]S;fO8 -Iff/_  →  ;f]l8od 
Snf]/fO8 ± kfgL 

 HCl + NaOH    →    NaCl + H2O     

o;}u/L cDn kfgLdf 3'Nbf cfof]lgs/0f (ionization) x'G5 / xfO8«f]hg 
cfof]g (H+ ion) lbG5 . h:t} M

xfO8«f]Snf]l/s cDn     xfO8«f]hg cfof]g ± Snf]/fO8 cfof]g

                    HCl     H+ + Cl-

pSt lj|mofsnfk tyf lgisif{sf cfwf/df x/]s ;d"xnfO{ cDnsf /f;folgs u'0fx¿sf] ;"rL tof/ 
ug{ nufpg'xf];\ / ;d"xdf k|:t'tL lbg nufpg'xf];\ .

lj|mofsnfk * cDnsf] pkof]lutf (Uses of acids)
ljBfyL{sf] ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 10.7 -k]h @*@_ tyf cDnsf] pkof]lutf rf6{ /fd|/L 
cWoog ug{ nufpg'xf];\ . o;sf cfwf/df k|fª\ufl/s cDnsf k|sf/ tyf pkof]usf af/]df 5nkmn 
ug{ nufpg'xf];\ . ;d"xdf tflnsf sf] cWoog / 5nkmn kZrft\ lgDg k|Zg ;f]Wg'xf];\ M 

-c_ ;fOl6«s cDn s] df kfOG5 < o;sf] k|of]u s] df ul/G5 <
-cf_ le6fldg l; © sf] ;|f]tsf ¿kdf s'g cDnnfO{ lrlgG5 < o;nfO{ cGo s] sfddf k|of]u 

ul/G5 <
-O_ Pl;l6s cDnsf] pkof]u s] df ul/G5 < e]g]uf/df s'g cDn kfOG5 <
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-O{_ a]lsª kfp8/df k|of]u x'g] cDnsf] gfd s] xf] <
-p_ ck|fª\ufl/s cDnx¿ s] s] 5g\ < 
-O_ dfgj z/L/leq x'g] cDn s'g xf] <

pSt k|Zgdf cfwfl/t 5nkmn ;Fu} k|fª\ufl/s / ck|fª\ufl/s cDnx¿sf] gfd tyf pkof]usf af/]df 
kf7\ok':tsdf lbOPsf] tflnsfnfO{ k|To]s ;d"xn] rf6{df tof/ u/L k|:t'lt lbg nufpg'xf];\ M

cDnsf] k|of]u ubf{ ckgfpg'kg]{ ;fjwfgL M ljBfyL{nfO{ k|of]uzfnfdf cDnsf af/]df k|of]ufTds 
lj|mofsnfk u/fpg] j|mddf lgDgfg';f/sf] ;fjwfgL ckgfpg k|]l/t ug{'xf];\ . lzIfsn] klg o; 
;DaGwdf ljz]if rgfvf] eO{ cgfjZos xf]xNnf ug{ / cDn, Iff/nufotsf /;fognfO{ lzIfssf] 
lgb]{zglagf hyfefjL grnfpg ;r]t u/fpg'xf];\ M

kmnkm"n / t/sf/Lnufotsf vfB kbfy{df kfOg] cDn k|fª\ufl/s cDn x'g\ h'g k|fs[lts x'g\ / g/d 
k|s[ltsf x'G5g\ . o:tf cDn vfg jf rfVg ldN5 . t/ k|of]uzfnfdf tof/ ul/g] ;Nˆo'l/s cDn 
(H2SO4), xfO8«f]Snf]l/s cDn (HCl) / gfOl6«s cDn (HNO3) ck|fª\ufl/s jf Ogcuf{lgs cDn 
(inorganic acid) x'g\ h'g cDn s8f k|s[ltsf] x'G5 / vfg, rfVg / 5'g ldNb}g, cDnn] 5fnf tyf 
z/L/sf efudf kbf{ hnfpF5 / 3fp agfpF5 . em'lSsP/ lkOPdf jf lgn]df uDeL/ cj:yfdf k'uL 
d[To' ;d]t x'g;S5 . o;sf] 3f]nnfO{ xftn] 5f]Pdf t'?GTf ;fa'g kfgLn] w'g'k5{, . cDnnfO{ pks/0f 
-6]:66\o'a, las/, km\nf:s cflb_ df /fVg' k/]df Unf; 6\o'asf] dbt lng] / 6]:66\o'adf /fv]/ lrS6f 
jf xf]N8/n] ;'/lIft;fy ;dfpg] ug'{k5{ .

klxnf] PsfOdf 5nkmn ul/Psf] k|of]uzfnfdf sfd ubf{ Wofg lbg'kg]{ s'/fx¿ :d/0f u/fpg'xf];\ / 
dflysf ;fjwfgL ckgfpg k|]l/t ug'{xf];\ .

-3_ d"Nofª\sg (Evaluation):
ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf txut k|Zg ;f]Wg'xf];\ / ljBfyL{sf]  
k|ultsf] clen]v tof/ ug{, k|of]ufTds lj|mofsnfksf] /]s8{, ?la|S;, ¿h' ;"rL, cflbsf] pkof]u 
ug{'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbFb} yk ;xof]u ug'{xf];\ .
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kf7sf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs k|Zgdfkm{t pknlAwsf] hfFr ug'{xf];\ .  
ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg 
;f]Wg'xf];\ .

-c_ b}lgs k|of]usf kbfy{ eg]sf] s] xf] < o;cGtu{t s] s] kbfy{x¿ k5{g\ <
-cf_ xfd|f] 3/sf] efG;fdf k|of]udf cfpg] s'g} kfFr kbfy{sf] gfd lbg'xf];\ <
-O_ cDn eg]sf] s] xf] < k|fª\ufl/s / ck|fª\ufl/s cDnlarsf] laGgtf lbg'xf];\ .
-O{_ ck|fª\ufl/s cDnsf] gfd lbg'xf];\ . s] o:tf cDnx¿ vfg ldN5 t < sf/0f lbg'xf];\ .
-p_ cDn / Iff/larsf] k|ltlj|mofaaf6 s] aG5 < Pp6f pbfx/0f;lxt o;sf] /f;folgs 

;dLs/0f n]Vg'xf];\ .
-pm_ s]xL k|fª\ufl/s cDnx¿sf] gfd lbg'xf];\ . s] o:tf cDnx¿ vfg ldN5 < sf/0f lbg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
ljBfyL{nfO{ cfcfkmgf] 3/sf] efG;fdf tyf b}lgs hLjgdf k|of]udf cfpg] ljleGg k|fª\ufl/s / 
ck|fª\ufl/s cDnx¿sf] gfd tyf ltgsf] ;|f]t cleefjssf] ;xof]udf tyf OG6/g]6af6 vf]h 
ug'{xf];\ / ltgsf] gfd, ;|f]t tyf pkof]lutf rf6{k]k/df tof/ u/L sIfdf k|:t't ug'{xf];\ .

rf}yf] / kfrf}F lbg

ljifoj:t' M Iff/ (Base)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • Iff/sf] kl/ro lbO{ o;sf ef}lts / /f;folgs u'0fx¿ j0f{g ug{
 • Iff/sf pkoflutf pbfx/0f;lxt atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
 v/fgL, t'yk]:6, ;fa'g, n'uf w'g] ;f]8f, km"n, k|of]uzfnfdf /flvPsf Iff/Lo wft'sf cS;fO8 tyf 
xfO8«f]S;fO8 -cNsfnL_ cflb /;fogx¿, cDnx¿, ln6d; k]k/, ldyfOn c/]Gh, km]gf]Nkm\yflng, 
cflb ;fdu|Lx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !  dlitis dGyg tyf ljifo k|j]z

xfd|f] b}lgs hLjgdf k|o]u x'g] ljleGGf kbfy{;DaGwL k|Zg ;f]Wg'xf];\ / dlitis dGygdfkm{t kf7sf] 
;'?jft ug'{xf];\ .

-c_ ;/;kmfOdf k|of]u ul/g] ;fdu|LcGtu{t s] s] kbfy{x¿ k5{g\ <
-cf_ s:tf kbfy{x¿ Iff/Lo x'G5g\ < If/Lo kbfy{sf b'O{cf]6f u'0fx¿ s] s] 5g\ <
-O_ cfkm\gf] 3/df b}lgs k|of]u ul/g] s:tf s:tf j:t'x¿df Iff/ /x]sf] x'G5< 
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-O{_ b}lgs hLjgdf k|of]u x'g] s'g s'g kbfy{df If/ x'G5 < . s] o:tf Iff/x¿ vfg ldN5 t <
-p_ cNsfnL / Iff/lar s:tf] leGgtf x'G5 < s'g} kbfy{ Iff/ xf] jf xf]Og s;/L yfxf kfOG5 <
-pm_ k|of]uzfnfdf k|of]u x'g] s]xL Iff/x¿sf] gfd lbg'xf];\ .

pSt 5nkmn kZrft\ Iff/ tyf cNsfnLsf] kl/efiff lgDgfg';f/sf] lgisif{sf ¿kdf lbg'xf];\ M

wft'sf cS;fO8 / wft'sf xfO8«f]S;fO8nfO{ Iff/ (base) elgG5 . kfgLdf 3'Ng ;Sg] wft'sf 
xfO8«f]S;fO8nfO{ cNsfnL (alkali) elgG5 . cNsfnLn] kfgLdf 3'Nbf xfO8«f]S;fO8 cfof]g 
(hydroxide ion or OH- ion) lbG5g\ . kfgLdf 3'Nbf w]/} xfO8«f]S;fO8 cfof]g lbg]nfO{ s8f 
Iff/ (strong base) jf s8f cNsfnL (strong alkali) elgG5 . h:t} M ;f]l8od xfO8«f]S;fO8 
(NaOH), kf]6fl;od xfO8«f]S;fO8 (KOH) cflb . t/ kfgLdf 3'Nbf yf]/} xfO8«f]S;fO8 cfof]g 
lbg]nfO{ g/d Iff/ (weak base) jf g/d cNsfnL (weak alkali) elgG5 . h:t} M Pdf]lgod 
xfO8«f]S;fO8 (NH4OH) 

lj|mofsnfk @ :yfgLo ;fdu|Lsf] pkof]u u/L If/sf u'0fx¿ yfxf kfpg] tl/sf (To identify 
the properties of base using local meterials): - k|of]ufTds lj|mofsnfk (practical 
activity) - 1

ljBfyL{sf] ;d"xnfO{ cfcfkm\gf] 3/af6 s]xL v/fgL hDdf ug{ nufpg'xf];\ . x/]s ;d"xnfO{ lgDgfg';f/

sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

 • Yff]/} v/fgLnfO{ l;Gsf jf t'ylksdf lnP/ rfVg], s:tf] :jfb eof] l6kf]6 ug]{ 
 • Ps rDrf v/fgLnfO{ kfgLdf 3f]Ng nufpg], v/fgL kfgL cf}Fnfn] 5'g] / s:tf] 

eof] cg'ej eof] atfpg]
 • v/fgL kfgLdf /ftf] / lgnf] ln6d; 8'afpg], s'gdf s:tf] kl/jt{g eof] 

cjnf]sg u/L eGg nufpg]
 • v/fgL kfgLdf s]xL yf]kf ldyfOn c/]Gh /fVg] / s:tf] kl/jt{g eof] 

cjnf]sg u/L l6kf]6 ug]{ 
 • v/fgL kfgLdf s]xL yf]kf km]gf]Nkm\yflng ld;fpg], s:tf] kl/jt{g eof] 

cjnf]sg u/L l6kf]6 ug]{

pSt lj|mofsnfksf cfwf/df v/fgLsf] 3f]ndf x'g] kl/jt{gaf/] 5nkmn ug'{xf];\ . cl3Nnf] sIffdf 
k9]sf cfwf/df Iff/sf ef}lts u'0fx¿ ;Demg nufpg'xf];\ / v/fgLdf Iff/sf] u'0f eP gePsf] af/] 
dflysf lj|mofsnfksf cfwf/df olsg ug{ nufpg'xf];\ . o:t} k|of]u cGo Iff/df klg o:t} k|of]u 
ug{ nufpg'xf];\ . k|of]u tyf k/LIf0fsf cfwf/df Iff/sf ef}lts u'0fsf] ;"rL x/]s ;d"xnfO{ tof/ 
ug{ nufpg'xf];\ . 

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 331

;fjwfgL M v/fgLafx]s k|of]uzfnfdf k|of]u x'g] ;f]l8od tyf kf]6fl;od xfO8«f]S;fO8 h:tf 
s8f Iff/x¿nfO{ 5'g / rfVg gx'g] / o;n] xfgL ug{ ;Sg] af/] ;r]t u/fpg'xf];\ . oL Iff/x¿sf] 
3f]nnfO{ xftn] 5f]Pdf t'?GTf kfgLn] w'g nufpg'xf];\ / ;s];Dd 6]:66\o'adf /fv]/ lrD6f jf xf]N8/n] 
;'/lIft;fy ;dfpg cEof; u/fpg'xf];\ h;sf nflu klxnf] PsfOdf 5nkmn ul/Psf] k|of]uzfnfdf 
sf ubf{ Wofg lbg'kg]{ s'/fx¿ :d/0f u/fpg'xf];\ .

pSt lj|mofsnfksf cfwf/df Iff/sf ef}lts u'0fx¿sf af/]df lgDg lgisif{ lbg'xf];\ M 

v/fgLsf] :jfb 6/f]{ x'G5 / 5'Fbf lrKnf] x'G5 . o;n] /ftf] ln6d;nfO{ lgnf] agfpF5 eg] ldyfOn 
c/]GhnfO{ kx]Fnf] / km]gf]Nkm\yflngnfO{ u'nfkmL (pink) agfpg] x'Fbf v/fgLdf Iff/sf] u'0f ePsf] 
tYo olsg ug{ ;lsG5 . Vf/fgLdf kf]6fl;od, DofUg]l;od / SoflN;od tŒj /x]sf x'G5g\ h'g 
kfgLdf 3'Nbf 3'ngzLn xfO8«f]S;fO8 cyf{t cNsfnL aGg] x'gfn] v/fgLdf If/Lo u'0f kfOG5 .

lj|mofsnfk # ;"rs kbfy{sf] pkof]u u/L Iff/sf ef}lts u'0fx¿ klxrfg ug]{ (To identify the 
physical properties of base using indicators): 
k|of]ufTds lj|mofsnfk (practical activity) - 2

of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ . k|of]uzfnfdf ckgfpg'kg]{ 
;fjwfgLsf af/]df cfjZos lgb]{zg lbFb} lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

 • ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg' kg]{ ;fjwfgLsf ;DaGwdf 
Wofgfsif{0f u/fpg]

 • x/]s ;d"xnfO{ ;"rsx¿ ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng, lng nufpg]  
 • x/]s ;d"xnfO{ k|of]uzfnfdf /flvPsf Iff/x¿M ;f]l8od xfO8«f]S;fO8, kf]6fl;od xfO8«f]S;fO8, 

PNd'lgod xfO8«f]S;fO8 cflbsf] 6]:66\o'adf 3f]n lng nufpg] / kfn}kfnf] ln6d; k]k/, ldyfOn 
cf]/]Gh, km]gf]Nkm\yflng OlG8s]6/ -;"rs_ ;Fu k/LIf0f ug{ nufpg] 

 • o;}u/L ;fa'g, v/fgL, t'yk]:6 / n'uf w'g] ;f]8fsf] klg 3f]n tof/ ug{ nufpg] / dflys} 
lj|mofsnfk bf]xf]¥ofpg nufpg]

 • k|To]s 3f]nsf] k/LIf0faf6 k|fKt hfgsf/LnfO{ l6kf]6 u/L tn lbOPsf] h:t} tflnsfdf eg{ 
nufpg]
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j|m=;= ;"rs kbfy{ →
Iff/Lo 3f]n ↓

/ftf] ln6d; 
k]k/

lgnf] 
ln6d; k]k/

ldyfOn 
c/]Gh

km]gf]Nkm\yflng

!= ;f]l8od xfO8«f]S;fO8sf] 
3f]ndf b]lvPsf] /ª kl/jt{g

lgnf] /ªdf 
kl/jt{g eof]

/ª kl/jt{g 
ePg

kx]Fnf] /ªdf 
kl/jt{g 
eof]

sn]hL jf 
lkª\s /ªdf 
kl/jt{g eof]

@= kf]6fl;od xfO8«f]S;fO8sf] 
3f]ndf b]lvPsf] /ª kl/jt{g

#= PNd'lgod xfO8«f]S;fO8sf] 
3f]ndf b]lvPsf] /ª kl/jt{g

$= ;fa'gsf] 3f]n 

%= t'yk]:6sf] 3f]n

^= N'fufw'g] ;f]8fsf] 3f]n

&= v/fgLsf] 3f]n

x/]s ;d"xnfO{ pSt lj|mofsnfksf] glthfnfO{ tflnsfdf clen]vLs/0f ug{ nufpg'xf];\ . pSt 
tLg k|sf/sf ;"rs kbfy{nfO{ Iff/df /fVbf s:tf] kl/jt{g b]lvof] ;d"xdf 5nkmn u/L lgDgfg';f/ 
lgisif{ kQf nufpg nufpg'xf];\ M 

tLtf] jf 6/f]{] :jfbsf tyf 5'Fbf lrKnf x'g]] ltt]kftL, ;fa'g, t'yk]:6, ;f]l8od tyf kf]6fl;odf 
xfO8«f]S;fO8 cflbdf Iff/ /x]sf] s'/f ;"rsdfkm{t yfxf x'G5 .

sldnf tyf df}/Ln] lrNbf xfd|f] z/Ldf kmld{s cDn k7fPsf] sf/0f lrn]sf] 7fpFdf kf]Ng] / ;'lgg] 
x'G5 h;sf] c;/ sd ug{ ;fa'gn] w'g] jf ltt]kftL bNg] ubf{ lk8f sd x'G5, . o;sf] sf/0f 
cDndf Iff/ /fVbf cDnsf] c;/ sd x'gfn] lk8f sd ePsf] xf] .पाठ्य
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lj|mofsnfk $ Iff/sf] /f;folgs u'0f klxrfg ug]{ (To identify the chemical properties 
of base): 
k|of]ufTds lj|mofsnfk (practical activity) - 3

of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / lgDgfg';f/sf] lj|mofsnfkdf 
;xefuL u/fpg'xf];\ M

-c_ ljBfyL{sf] rf/ agfO lgDgfg';f/ 
k|of]ufTds lj|mofsnfkdf ;xefuL 
u/fpg'xf];\ M

-cf_ yf]/} lkmSsf Pdf]lgod Snf]/fO8 
6]:66\o'adf lng] / yf]/} ;fl8ood 
xfO8«f]S;fO8 /fVg] 

-O_ s:tf] k|ltlj|mof eof] cjnf]sg ug{], 
leh]sf] /ftf] ln6d; k]k/ 6]:66\o'asf] 
d'v glhs} /fVg], s] kl/jt{g eof] 
cjnf]sg ug]{ 

oL b'j} /;foglar ePsf] k|ltlj|mofsf] glthfnfO{ 
lgDg /f;folgs ;dLs/0fdfkm{t :ki6  
kfg'{xf];\ . o;sf ;fy} Iff/sf cGo /f;folgs 
u'0fsf ;DaGwdf /f;folgs ;dLs/0f;lxt JofVof 
ul/lbg'xf];\ .
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1. Pdf]lgod nj0f -Pdf]lgod Snf]/fO8 jf ;Nkm]6_ / Iff/ jf cNsfnL -;fl8od xfO8«f]S;fO8 
-larsf] k|ltlj|mofaf6 nj0f -;f]l8od Snf]/fO8 jf ;Nkm]6_, Pdf]lgof / kfgL aG5 h;sf] 
sf/0f g/fd|f] uGw (pungent smell) lg:sG5 ;fy} leh]sf] /ftf] ln6d;nfO{ lgnf] agfpF5 .

 Pdf]lgod Snf]/fO8 ± ;f]l8od xfO8«f]S;fO8  → ;f]l8od Snf]/fO8 ± Pdf]lgof ± kfgL

                         NH4Cl + NaOH  →  NaCl + NH3 + H2O
2. cDn / Iff/ larsf] k|ltlj|mofaf6 nj0f / kfgL aG5 h'g lg/fs/0f k|ltlj|mof (neutralization 

reaction) xf] . h:t}M

 xfO8«f]Snf]l/s cDn  +  ;f]l8od xfO8«f]S;fO8 -Iff/_  →  ;f]l8od Snf]/fO8 ± kfgL 

                                 HCl + NaOH    →    NaCl + H2O     
3. Iff/n] kfgLdf 3'Nbf xfO8«f]lS;n (OH-) cfof]g lbG5  NaOH  Na+ + OH-

lj|mofsnfk % Iff/sf pkof]lutf klxrfg ug]{ (To identify the uses of base): 
ljBfyL{sf] ;d"xnfO{ Iff/sf pkof]lutfsf af/]df kf7\ok':tssf] k]h @*% sf] tflnsf % ldg]6 
hlt cfcfkm"n] cWoog ug{ nufpg'xf];\ . csf]{ % ldg]6 cWoogsf cfwf/df ;d"xdf  5nkmn ug{ 
nufpg'xf];\ . o;sf cfwf/df lgDgfg';f/sf k|Zgdf cfwfl/t 5nkmn ug'{xf];\M

-cf_ ;f]l8od xfO8«f]S;fO8nfO{ s] df pkof]u ul/G5 < of] s:tf] k|sf/sf] Iff/ xf] <
-cf_ Uof;6«fOl6;sf] cf}ifwLsf ¿kdf  

s'g Iff/sf] k|of]u ul/G5 <
-O_ /f;folgs dn agfpg / 

k|of]uzfnfdf l/Ph]G6sf ¿kdf 
s'g Iff/sf] k|of]u x'G5 <

-O{_ SoflN;od xfO8«f]S;fO8sf] 
pkof]u s] s] sfddf x'G5 <

-O{_ ;fa'g agfpg / sfuh 
pTkfbgdf s'g Iff/sf] Kf|of]u 
x'G5 <

pSt 5nkmnsf cfwf/df ljBfyL{sf] pQ/nfO{ l6k]6 ug'{xf];\ ;fy} Iff/sf pkof]u kf7\ok':tsdf 
lbOPsf] tflnsfsf cfwf/df 5nkmn ub}{ yk :ki6 kg'{xf];\ .

-3_ d"Nofª\sg (Evaluation):
ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf txut k|Zg ;f]Wg'xf];\ . yk ;xof]u 
rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ . lj|mofsnfkdf ljBfyL{sf] ;xeflutfsf] 
d"Nofª\sg ug{ ?la|ssf] pkof]u u/L lg/Gt/ d"Nofª\sg ljlw (CAS) dfkm{t k|ultsf] clen]v 
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/fVg'xf];\ . kf7 tyf PsfOsf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ .  
;fy} ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut 
k|Zg ;f]Wg'xf];\ M 

-c_ Iff/ eg]sf] s] xf] < tkfO{Fsf] 3/df k|of]u ul/Psf s] s] kbfy{df Iff/ /x]sf] 5 <
-cf_ Iff/ ePsf s'g} tLg kbfy{sf] gfd lbg'xf];\ <
-O_ Iff/ ePsf kbfy{x¿ s] df k|of]u ul/G5g\ <
-O{_ Iff/n] ldyfOn c/]Gh / km]gfNkm\yflng;Fu k|ltlj|mof u/fpFbf s:tf] c;/ b]vfpF5 <
-p_ k|of]uzfnfdf /flvg] s8f Iff/sf b'O{cf]6f pbfx/0f eGg'xf];\ <
-pm_ s'g} kbfy{ jf /;fog Iff/ xf] ls xf]Og ln6d; k]k/sf] dbtn] s;/L yfxf x'G5 <

-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work): 
o;sf nflu ljBfyL{nfO{ lgDg sfo{ lbg'xf];\ M

cfkm\gf] 3/df k|of]u ul/g] tyf j/k/ kfOg] ljleGg lttf], cldnf] / 6/f]{ :jfbsf kbfy{ -h:t} sfFrf] 
xn'jfa]t, ltt]s/]nf, ltt]kftL ;'Gtnf, ;fa'g, t'yk]:6, v/fgL, sfutL, r/Lcldnf] emf/, l3ps'df/L 
cflb_ ;ª\sn u/]/ Nofpg'xf];\ . tL kbfy{sf] kfgL;Fu 3f]n tof/ ug'{xf];\ / lzIfssf] ;xof]udf 
ljBfnosf] lj1fg k|of]uzfnfdf ePsf ;"rs kbfy{;Fu k|ltlj|mof u/fpg'xf];\ . o;/L k|ltlj|mof 
u/fpFbf s'g kbfy{sf] /;df s:tf] /ªdf kl/jt{g x'G5, tflnsfdf eg'{xf];\ . tL kbfy{dWo] s'g 
kbfy{df cDn / s'gdf Iff/ /x]5, lgisif{ k|:t't ug'{xf];\ .

5}7f}F / ;ftf}F lbg (Sixth and seventh days):

ljifoj:t' M nj0f (Salt)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives):
 • Nfj0fsf] kl/ro lbO{ o;sf k|sf/x¿ pbfx/0f;lxt atfpg
 • ef}lts / /f;folgs u'0fx¿ tyf pkof]lutf JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
vfg]g'g, n'uf w'g] ;f]8f -;f]l8od sfaf]{g]6_, Pdf]lgod Snf]/fO8, sk/ ;Nkm]6, /f;folgs dn 
-o'l/of_ cflb /;fogx¿, cDnx¿, ln6d; k]k/, ldyfOn c/]Gh, km]gf]Nkm\yflng, kmnfdsf] lsnf, 
k|of]uzfnf pks/0fx¿ cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities):

lj|mofsnfk ! dlitis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content):
xfd|f] b}lgs hLjgdf k|o]u x'g] ljleGGf kbfy{ cGtu{t g'lgnf kbfy{;DaGwL k|Zg ;f]Wg'xf];\ / dlitis 
dGyg dfkm{t kf7sf] ;'?cft ug'{xf];\ .
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-c_ xfd|f] efG;fdf b}lgs k|of]u ul/g] ;fdu|Lx¿ s] s] 5g\ < oLdWo] s'g kbfy{sf] :jfb 
g'lgnf] x'G5 < 

-cf_ nj0f s:tf] kbfy{ xf] < nj0f s;/L aG5 <
-O_ lg/fs/0f k|ltlj|mof eg]sf] s] xf] < of] k|ltlj|mofsf] glthf s] x'G5 <  
-O{_ nj0fsf] k|of]u s] s] sfddf x'G5 <  
-p_ nj0fsf] :jfb s:tf] x'G5 < nj0fsf cGo u'0fx¿ s] s] xf]nfg\ <

pSt 5nkmn kZrft\ Iff/ tyf cNsfnLsf] kl/efiff lbFb} lgDgfg';f/sf] lgisif{ atfOlbg'xf];\ M

cDn / Iff/larsf] lg/fs/0f k|ltlj|mofaf6 nj0f / kfgL aG5 . xfdLn] b}lgs pkef]u ug]{ vfg] g'g 
nj0f xf] o;sf] /f;folgs gfd ;f]l8od Snf]/fO8 xf] h;sf] :jfb g'lgnf] x'G5 . s'g} nj0fx¿sf] 
:jfb tLtf] / 6/f]{ klg x'G5 .

lj|mofsnfk @ ;"rs kbfy{sf] pkof]u u/L nj0fsf k|sf/x¿ klxrfg ug]{ (To identify the 
types of salt using indicators):
k|of]ufTds lj|mofsnfk (practical activities) - 1

of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg lbFb} 
lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ M

-c_ ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg' kg]{ ;fjwfgLsf 
;DaGwdf Wofgfsif{0f u/fpg]

-cf_ x/]s ;d"xnfO{ cDn / If/sf lj|mofsnfkdf h:t} ;"rs kbfy{x¿ ln6d; k]k/, ldyfOn 
cf]/]Gh, km]gf]Nkm\yflng, lng nufpg]

-O_ x/]s ;d"xnfO{ k|of]uzfnfdf /flvPsf ;f]l8od sfaf]{g]6, sk/ ;Nkm]6, Pdf]lgod 
Snf]/fO8, efG;fdf k|of]u ul/g] vfg] g'g -;f]l8od Snf]/fO8_ tyf kf]6fl;od ;Nkm]6 
lnP/ 6]:66\o'adf 3f]n agfpg nufpg]

-O{_ k|To]s 3f]ndf kfn}kfnf] ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng OlG8s]6/ -;"rs_ 
;Fu k/LIf0f u/L glthf l6kf]6 ug{ nufpg]

-p_ k|To]s 3f]ndf ln6d; k]k/, ldyfOn c/]Gh / km]gf]Nkm\yflng OlG8s]6/x¿;Fu hfFr u/L 
cfPsf] glthfnfO{ tnsf] tflnsfdf eg{ nufpg], h:t} M
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j|m=;= ;"rs kbfy{ → /ftf] ln6d; 
k]k/

lgnf] 
ln6d; k]k/

ldyfOn 
c/]Gh

km]gf]Nkm\yflng lgisif{

Nfj0fx¿
1. ;f]l8od sfaf]{g]6sf] 

3f]ndf /ª kl/jt{g
xNsf lgnf] 
/ªdf 
kl/jt{g eof]

/ª kl/jt{g 
ePg

xNsf 
kx]Fnf] /ªdf 
kl/jt{g eof]

xNsf sn]hL 
jf lkª\s /ªdf 
kl/jt{g eof]

Iff/Lo u'0f

2. ;f]l8od Snf]/fO8sf] 
3f]ndf /ª kl/jt{g

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

Go'6«n u'0f

3. sk/ ;Nkm]6sf] 
3f]ndf /ª kl/jt{g

/ª kl/jt{g 
ePg

xNsf 
/ftf] /ªdf 
kl/jt{g 
eof]

xNsf 
/ftf] /ªdf 
kl/jt{g eof]

/ª kl/jt{g 
ePg

cDnLo u'0f

4. Kff]6fl;od ;Nkm]6sf] 
3f]ndf /ª kl/jt{g

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

Go'6«n u'0f

5. Pdf]lgod 
Snf]/fO8sf] 3f]ndf 
/ª kl/jt{g

/ª kl/jt{g 
ePg

xNsf 
/ftf] /ªdf 
kl/jt{g 
eof]

xNsf 
/ftf] /ªdf 
kl/jt{g eof]

/ª kl/jt{g 
ePg

cDnLo u'0f

pSt glthfsf cfwf/df ;f]l8od sfaf]{g]6sf] 3f]nn] ;"rs;Fu /ª kl/jt{g ubf{ Iff/Lo u'0f b]vfof] 
h'g If/Lo nj0f xf] . t/ sk/ ;Nkm]6 / Pdf]lgod Snf]/fO8sf 3f]nn] cDnLo u'0f b]vfPsf] x'gfn] 
oL cDnLo nj0fsf pbfx/0f x'g\ . t/ ;f]l8od Snf]/fO8 cyf{t vfg]g'g / kf]6fl;od ;Nkm]6sf 
3f]nn] rflxF ;"rs;Fu s'g} klg /ª kl/jt{g gu/]sf] x'gfn] oL t6:y cyf{t Go'6«n b]lvP . o;sf 
cfwf/df nj0fx¿ clDno (acidic), Iff/Lo (basic) / t6:y (neutral) u/L tLg k|sf/sf x'g] 
s'/f :ki6 x'G5 .

lj|mofsnfk # nj0fsf ef}lts u'0fx¿ klxrfg ug]{ (To identify physical properties of 
salt): 
k|of]ufTds lj|mofsnfk (practical activities) – 2

lj|mofsnfk @ df k|of]u tyf k/LIf0f ul/Psf cDnLo (acidic), Iff/Lo (basic) / t6:y (neutral) 
u/L tLg k|sf/ nj0fsf /ª, :jfb, ;"rs;Fusf] k|ltlj|mof, kfgLdf 3'ngzLntf, ttfpFbf kUng] jf 
pDng] u'0f cflb ef}lts u'0fsf] af/]df ;d"xdf 5nkmn ug{ nufpg'xf];\ . pSt nj0fsf af/]df 
k|of]uzfnfdf lgDgfg';f/sf] yk k|of]u ug]{ cj;/ lbg'xf];\ M

-s_ lj|mofsnfk @ df kfgLdf 3'nfOPsf] cfwf/df nj0fsf] 3'ngzLntfaf/] 5nkmn ug]{
-v_ kfgLdf agfOPsf] nj0fsf] 3f]nnfO{ ljleGGf ;"rs jf OlG8s]6/ -ln6d; k]k/, ldyfOn 

cf]/]Gh, km]gf]Nkm\yflng_ ;Fu ul/Psf] k/LIf0faf6 k|fKt lgisif{ 5nkmn ug]{
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-u_ s] ;a} nj0fn] klg ;"rs kbfy{;Fu /ª kl/jt{g u5{g\ t < glthfsf cfwf/df 5nkmn 
ug]{

-3_ vfg] g'gnfO{ cfuf]df /fv]/ jf ttfP/ kufNg ;lsG5 t < cfcfkm\gf] cg'ej eGg 
nufpg]

-ª_ ag{/ afNg] / dflysf] lj|mofsnfk @ df k|of]u ul/Psf nj0fnfO{ kfn}kfnf] kf]l;{n]g 
a]l;gdf /fvL ttfpg], s] oL nj0fx¿ ttfpFbf nj0fx¿ klUnPsf 5g\ t < k|of]u 
cjnf]sg u/L atfpg]

-r_ nj0fsf] :jfb s:tf] x'G5 < s] ;a} nj0f g'lgnf x'G5g\ t < 5nkmn ug]{

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . lzIfsn] yk ub}{ nj0fsf ef}lts 
u'0fx¿af/] lgDgfg';f/sf] ;"rL tof/ ul/lbg'xf];\ M, h:t}M 

vfg]g'gsf] :jfb g'lgnf] x'G5 eg] cGo nj0fx¿ s'g} :jfb/lxt / s'g} lttf x'G5g\ . nj0fx¿ 
;]tf, /ª\uxLg / s'g} /ª\uLg -sk/ ;Nkm]6_ x'G5g\ . k|foM ;a} nj0fx¿ kfgLdf 3'N5g\ . nj0fx¿ 
klUng / plDng a9L tfk rflxG5 . ;fdfGotof t6:y nj0fn] ln6d; k]k/, ldyfOn c/]Gh 
/ km]gf]Nkm\yflngnfO{ s'g} /ªdf kl/0ft ub}{g t/ cDnLo nj0fn] cDnsf] h:t} / Iff/Lo nj0fn] 
Iff/sf] h:t} u'0fx¿ b]vfpF5g\ .

lj|mofsnfk $ nj0fsf /f;folgs u'0fx¿ (Chemical properties of salt): 
k|of]ufTds lj|mofsnfk (practical activities) – 3: cfO/g / sk/ ;Nkm]6larsf] lj:yfkg 
/f;folgs k|ltlj|mofsf] (Displacement chemical reaction between iron and copper 
sulphate)

wft' / nj0flar x'g] k|ltlj|mofsf] glthf cjnf]sg ug{ lgDgfg';f/sf] k|of]ufTds lj|mofsnfk 
u/fpg'xf];\ M

 • k|To]s ;d"xnfO{ 6]:66\o'adf sk/ ;Nkm]6sf] 3f]n tof/ ug{ nufpg]
 • Pp6f kmnfdsf] lsnf sk/ ;Nkm]6sf] 3f]ndf 8'afP/ s]xLa]/ gxNnfO{ /fVg nufpg]
 • s]xLa]/kl5 s] kl/jt{g b]lvof] cjnf]sg u/L eGg nufpg]

dflysf] lj|mofsnfkdf sk/ ;Nkm]6 / cfO/g -kmnfdsf] lsnf_ larsf] /f;folgs k|ltlj|mofsf] 
sf/0f sk/ ;Nkm]6sf] 3f]n / kmnfdsf] lsnfdf b]lvPsf] /f;folgs k|ltlj|mofsf af/]df ;d"xdf 
5nkmn ug{ nufpg'xf];\ . k|To]s ;d"xnfO{ 5nkmn u/L lgisif{ vf]hL ug{ nufpg'xf];\ . ljBfyL{sf] 
pQ/df lzIfsn] k[i7kf]if0f lbg'xf];\ . kf7\ok':tssf] k]h @*& df lbOPsf nj0fsf cGo /f;folgs 
u'0fx¿af/] cWoog u/L ;d"xdf 5nkmn ug{ nufpg'xf];\ . nj0fsf /f;folgs u'0faf/] lgDgfg';f/ 
;dLs/0f;lxt lgisif{ JofVof ul/lbg'xf];\ M
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1. wft' / nj0flarsf] lj:yfkg /f;folgs k|ltlj|mof M a9L lj|mofzLn wft'n] nj0fdf ePsf] 
sd lj|mofzLn wft'nfO{ lj:yfkg u/L gofF nj0f agfpF5 . 
h:t}M dflysf] k|of]ufTds lj|mofsnfkdf  sk/ ;Nkm]6 -nj0f_ 
sf] 3f]ndf ePsf] sk/ -sd lj|mofzLn wft'_ nfO{ kmnfd --a9L 
lj|mofzLn wft'_ n] lj:yfkg u/L gofF nj0f cfO/g -km]/;_ 
;Nkm]6 / sk/ agfpF5 .

 sk/ ;Nkm]6 ± cfO/g -kmnfd_ → cfO/g -km]/;_ ;Nkm]6 ± 
sk/

 CuSO4 + Fe   →  FeSO4 + Cu
1. cDn / nj0flarsf] /f;folgs k|ltlj|mof M cDn / nj0flarsf] k|ltlj|mofaf6 gofF nj0f / 

cDn aG5  h:t}M

 ;Nkm\o'l/s cDn  +  ;f]l8od Snf]/fO8 -nj0f_  →  ;f]l8od ;Nkm]6 ± xfO8«f]Snfl/s cDn

 H2SO4 + 2NaCl    →    Na2SO4 + 2HCl
3. nj0f / Iff/larsf] /f;folgs k|ltlj|mof M nj0f Iff/larsf] k|ltlj|mofaf6 gofF nj0f / Iff/ 

aG5  h:t}M

 Pdf]lgod Snf]/fO8 -nj0f_ +  SoflN;od xfO8«f]S;fO8 -Iff/_ → SoflN;od Snf]/fO8 ± 
Pdf]lgof ± kfgL

 2NH4Cl + Ca(OH)2    →    CaCl2 + 2NH3  + 2H2O
4. cfof]lgs/0f (ionization) M nj0fn] kfgLdf 3'Nbf wft'sf] wgfTds cfof]g 

(electropositive/+ve ion of metal) / cwft'sf] C0ffTds cfof]g (electronegative/-ve 
ion of non-metal) lbG5 . h:t} M

 NaCl  Na+ + Cl-

lj|mofsnfk % nj0fsf pkof]lutf klxrfg ug]{ (To identify the uses of base):
ljBfyL{sf] ;d"xnfO{ nj0fsf pkof]lutfsf af/]df kf7\ok':tssf] k]h @** sf] tflnsf % ldg]6 
hlt cfcfkm"n] cWoog ug{ nufpg'xf];\ . csf]{ % ldg]6 cWoogsf cfwf/df ;d"xdf 5nkmn ug{ 
nufpg'xf];\ . o;sf cfwf/df lgDgfg';f/sf k|Zgdf cfwfl/t k|Zgf]Q/ 5nkmn ug'{xf];\M

-c_ xfdLn] b}lgs vfgfdf k|oof]u ug]{  vfg]g'gsf] /f;folgs gfd s] xf] < o;sf] s] dxŒj 
5 <

-cf_ vfg] g'g cyf{t ;f]l8od Snf]/fO8sf] pkof]u vfgfnfO{ :jflbnf] agfpgafx]s cGo s] s] 
sfddf ul/G5 <

-O_ n'uf w'g] ;f]8f jf jfl;ª ;f]8fsf] /f;folgs gfd s] xf] < o;nfO{ s] s] sddf k|of]u 
ul/G5 <
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-O{_ ;f]l8od afOsfaf]{g]6sf] csf]{ gfd s] xf] < of] s] s] sfddf pkof]u x'G5 <
-O{_ cfuf] lgefpg] pks/0fdf s'g nj0fsf] k|of]u x'G5 <

pSt k|Zgf]Q/ 5nkmndfkm{t ljBfyL{sf] ;xL k|ltlj|mofnfO{ ;"rLa4 l6k]6 ug'{xf];\ . km/s km/s tLg 
k|sf/sf nj0fsf pkof]uaf/] kf7\ok':tsdf lbOPsf] lgDg tflnsfsf cfwf/df 5nkmn ub}{ yk :ki6 
kg'{xf];\ M

-3_ d"Nofª\sg (Evaluation):
ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf txut k|Zg ;f]Wg'xf];\ . yk ;xof]u 
rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ . lj|mofsnfkdf ljBfyL{sf] ;xeflutfsf] 
d"Nofª\sg ug{ ?la|ssf] pkof]u u/L lg/Gt/ d"Nofª\sg ljlw (CAS) dfkm{t k|ultsf] clen]v 
/fVg'xf];\ . kf7 tyf PsfOsf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ .  
;fy} ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut 
k|Zg ;f]Wg'xf];\ M

-c_ nj0f eg]sf] s] xf] < nj0f kfgLdf 3'Nbf s] lbG5 <
-cf_ s'g} # nj0fsf] ;fwf/0f gfd / /f;folgs gfd lbg'xf];\ <
-O_ xfdLn] b}lgs k|of]u ug]{ vfg]g'gsf] pkof]u vfgfnfO{ :jflbnf] agfpgafx]s c¿ s] s] 

sfddf ul/G5 <
-O{_ s:tf] nj0fnfO{ t6:y nj0f elgG5 < o;sf b'O{ pbfx/0f s] s] 5g\ <
-p_ nj0fnfO{ Iff/;Fu k|ltlj|mof u/fpFbf s] agfpF5 <
-pm_ nj0fsf s'g} tLgcf]6f u'0fx¿ s] s] 5g\ <
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-ª_ u[xsfo{÷kl/of]hgf sfo{ (Homework / project work):
o;sf nflu ljBfyL{nfO{ lgDg sfo{ lbg'xf];\ M

cfkm\gf] 3/df k|of]u ul/g] vfg] g'gsf af/]df lgDg k|of]u ug'{xf];\ . k|of]u tyf cjnf]sgaf6 k|fKt 
glthfnfO{ lgDg tflnsfdf eg'{xf];\ / sIffdf k|:t't ug'{xf];\

k|of]u g= lj|mofsnfk k|ltlj|mof jf glthf
1. vfg] g'gnfO{ kfgLdf 3f]Ng]
2. Vffg]g'gnfO{ cfuf]df /fVg]
3. Vffg]g'gnfO{ lha|f]df /fvL rfVg]
4. Vffg]g'gnfO{ k|of]uzfnfdf ;"rs;Fu k|ltlj|mof u/fpg]

cf7f}F / gjf}F lbg

ljifoj:t'M cDn jiff{ (Acid rain)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 
 • cDn jiff{sf kl/ro lbg tyf o;sf sf/0f / jftfj/0fLo k|efj JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
hnrj|m tyf cDn jiff{sf] rf6{, lrq, :nfO8, >Job[Zo ;fdu|L cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk !  dlitis dGyg tyf ljifo k|j]z

ljBfyL{nfO{ Iff/Lo kbfy{;DaGwL lgDg k|Zg ;f]w]/ dlitis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ .  

-c_ kfgLsf] jiff{ s;/L x'G5 <
-cf_ cDn jiff{ eg]sf] s] xf] < of] s;/L x'G5 <
-O_ nfdf] ;do;Dd cDn jiff{ ePdf s] c;/ x'G5 <
-O{_ k[YjLdf kfgLsf] k'ge{08f/0f s;/L x'G5 < o;df dfgjLo sf/0faf6 x'g] jfo' k|b"if0fsf] 

s:tf] k|efj kf5{ <
-p_ cDnjiff{sf] /f]syfdsf pkfox¿ s] s] x'g ;S5g\ <
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lj|mofsnfk @ cDn jiff{sf dfWod jf sf/sx¿ (Medium or causes of acid rain):
kf7\ok':tssf] k]h @** sf] lrq 10.5 Wofgk"j{s cjnf]sg u/L ;d"xdf 5nkmn ug{ nufpg'xf];\ 
. lrq;Fu} lbOPsf k|Zgdf cfwfl/t 5nkmn ug'{xf];\ .

-c_ lrqn] s] ;ª\s]t u/]sf] 5 < 
snsf/vfgf / pBf]uaf6 s] 
lgl:sPsf] b]vfOPsf] 5 <

-cf_ cfsfzdf afbn;Fu} ;Nkm\o'l/s 
cDn cDn / gfOl6«s cDn s;/L 
ag]sf]xf]nf <

-O_ cDn jif{f s;/L x'G5 < nfdf] 
;do;Dd cDn jiff{ x'Fbf s] c;/ 
x'G5 <

-O{_ cDn jif{fsf] sf/0f s] xf] <
-p_ cDn jiff{sf] /f]syfdsf pkfox¿ 

s] s] x'g;S5g\ <
-pm_ afbndf NO2 / SO2 s;/L k'u]sf xf]nfg < oL UofF;x¿ kfgLsf] c0f' H2O ;Fu 

k|ltlj|mof ubf{ s] aG5 < o;n] jftfj/0fdf s] c;/ x'G5 <

pSt k|Zgf]Q/ tyf 5nkmnsf cfwf/df cDn x'gsf] sf/0f jif{fsf sf/0f / o;sf] c;/sf af/]df 
pkfox¿ lgisif{sf ¿kdf atfOlbg'xf];\ M

Jffo'd08nddf /x]sf] sfa{g 8fOcS;fO8 / kfgLsf] /f;folgs k|ltlj|mofaf6 ag]sf] sfaf]{lgs 
Pl;8 aG5 . o;}u/L Hjfnfd'vL lj:kmf]6g, h}ljs j:t' s'lxg] cflb k|fs[lts 36gf tyf OGwg 
afNbf tyf snsf/vfgfaf6 lg:sg] w'jfFdf /x]sf gfO6«f]hg / ;Nkm/sf cS;fO8x¿ kfgL;Fu 
k|ltlj|mof x'Fbf ;Nkm\o'l/s cDn / gfOl6«s cDn h:tf s8f cDnx¿ aG5g\ h'g jiff{sf] kfgL;Fu} 
k[YjLdf emg'{nfO{ cDn jiff{ elgG5 . ;fdfGotof pH dfg 6 ;Ddsf] cDn jiff{ Tolt xflgsf/s 
x'Fb}g t/ jf ;f]eGbf sd pH dfg ePsf] jiff{sf] kfgL ;hLjsf nflu lgs} xfgLsf/s x'G5 .

lj|mofsnfk # jiff{sf] kfgLdf ePsf] cDnLokgsf] k|of]u k/LIf0f (Test of acidity in rain 
water) :
k|of]ufTds lj|mofsnfk (practical activities) – 1

jiff{bsf] kfgLdf ePsf] cDnLo, Iff/Lo jf t6:y u'0fsf] klxrfg ug{ kf7\ok':tssf] k]h @*( 
sf] lj|mofsnfk 10.12 sf cfwf/df ljBfyL{nfO{ lgDgfg';f/sf] k|of]ufTds lj|mofsnfkdf ;xefuL 
u/fpg'xf];\ M
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-c_ jiff{ ePsf] ;dodf jf jiff{bsf] kfgL ;ª\sng ul/Psf] :yfgaf6 ljBfyL{sf] ;d"xnfO{ 
kfgLsf] gd'gf ;ª\sng ul/ Nofpg nufpg]

-cf_ ;ª\sng ul/Psf] jiff{bsf] kfgLsf gd'gf 6]:66\o'adf /fVg nufpg]
-O_ x/]s ;d"xn] NofPsf kfgLsf gd'gfx¿ ;"rs kbfy{ -OlG8s]6/_ sf] dbtn] k/LIf0f ug{ 

nufpg]
-O{_ k/LIf0faf6 k|fKt glthfnfO{ tn lbOPsf] tflnsfdf eg{ nufpg]

pSt k|of]ufTds lj|mofsnfksf cfwf/df ljleGg ;d"xn] ;ª\sng u/L NofPsf jiff{bsf] kfgLsf 
gd'gfdf cDnLo, If/Lo jf Go'6«n u'0f /x]sf] 5 jf 5}g 5nkmn u/L lgisif{ kQf nufpg nufpg'xf];\ .  
o;sf cfwf/df k|To]s ;d"xnfO{ lgDgfg';f/sf] tflnsf eg{ nufpg'xf];\ M

j|m=;= ;"rs kbfy{ → /ftf] ln6d; 
k]k/

lgnf] ln6d; 
k]k/

ldyfOn 
c/]Gh

km]gf]Nkm\yflng lgisif{

kfgLsf gd'gffx¿

1= ;d"x s
2. ;d"x v
3. ;d"x u
4. ;d"x 3

lj|mofsnfk $ jiff{sf] sf/0f jftfj/0fdf kg]{ c;/ (Effects in environment due to rain 
water) :
k|of]ufTds lj|mofsnfk (practical activities) – 1

kf7\ok':tssf] k]h @() df lbOPsf] cDn jiff{sf sf/0f jftfj/0fdf kg]{ c;/sf af/]df % ldg]6 
cWoog u/L ;d"xdf 5nkmn ug{ nfpg'xf];\ . lj|mofsnfk @ df 5nkmn ul/Psf cfwf/df cDn 
jiff{n] df6f] tyf jftfj/0fsf cGo kIfdf s] k|efj k5{ lgDg k|Zgdf s]lGb|t /xL o;sf c;/sf 
af/]df a'Fbfut 5nkmn u/fpg'xf];\ M

-c_ cDn jiff{n] hldgdf /x]sf vf]nf, kf]v/L, gbL, tfn cflbsf] kfgLdf s] c;/ x'G5 < o;n] 
hlno hgfj/df s:tf] k|efj kf5{ <

-cf_ cDn;lxtsf] jiff{n] jftfj/0fdf s] s] c;/x¿ kf5{ <
-O_ af]6la?jfsf] j[l4 ljsf;df cDn jiff{sf] k|efj s:tf] x'G5 <
-O{_ nfdf] ;do;Dd cDn jiff{ ePdf jftfj/0f / k'/ftflTjs ;+/rgfdf s:tf] c;/ x'G5 <

pSt 5nkmnsf cfwf/df cDn jiff{sf sf/0fn x'g]] hnLo / :ynLo k|efjnfO{ lgisif{sf ¿kdf 
lgDgfg';f/ JofVof ul/lbg'xf];\ . Kf[YjLdf kfgLsf] k'ge{/0f ug]{ j|mddf jiff{bsf] kfgL ;a}eGbf 7"nf] 
;|f]t xf] t/ o;df cDnsf] dfqf a9]df jf pH dfg 6 eGbf sd kfg]{ c;/nfO{ lgDgfg';f/ a'Fbfut 
5nkmnåf/f :ki6 kfl/lbg'xf];\ M
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cDn jiff{n] kfgLsf ;|f]tx¿nfO{ cDnLo agfpF5 . cDnLo kfgL hnLo la?jf / hgfj/sf nflu 
xfgLsf/s x'G5 . o;n] df6f]sf] u'0f:t/ 36fpF5 . nfdf] ;do;Dd cDn jiff{ ePdf hª\un g} 
;vfk x'G5 . o;n] k'/ftflTjs dxŒjsf d7dlGb/, kf6Lkf}jf, d"lt{ cflbsf] ljgf; u5{ .

lj|mofsnfk % M cDn jif{fnfO{ /f]syfd ug]{ pkfo (Prevension of acid rain) :
kf7\ok':tssf] k]h @() df lbOPsf] cDn jiff{sf sf/0f / /f]syfdf ug]{ pkfosf af/]df % ldg]6 
cWoog u/L ;d"xdf 5nkmn ug{ nufpg'xf];\ . lj|mofsnfk $ df 5nkmn ul/Psf] cDn jiff{sf 
sf/0f jftfj/0fdf kfg]{ c;/ tyf o;nfO{ /f]syfd ug]{ pkfosf af/]df >Job[Zo xndf nuL lel8of] 
k|bz{g ug'{xf];\ . o;sf /f]syfdsf af/]df lgDg k|Zgdf s]lGb|t /xL a'Fbf l6kf]6 u/fpg'xf];\ M

cDn jiff{df sdL Nofpg w'jfF w'nf] / k|b"lift Uof;sf] pT;h{gnfO{ sd ug'{k5{ . o;sf nflu 
hLjfjz]if OGwg tyf cgjLs/0fLo phf{sf ;|f]t -sf]Onf, k]6«f]n, l8hn, d6\l6t]n cflb_ sf] 
k|of]udf sdL Nofpg], gjLs/0fLo phf{sf ;|f]t -jfo' phf{, ;f}o{ phf{, afof] Uof;, cflb_ sf] k|of]u 
a9fpg], pBf]u tyf snsf/vfgf j:tLeGbf 6f9f :yfkg ug]{ ug'{k5{ .

-3_ d"Nofª\sg (Evaluation):
ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf txut k|Zg ;f]Wg'xf];\ . yk ;xof]u 
rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ . lj|mofsnfkdf ljBfyL{sf] ;xeflutfsf] 
d"Nofª\sg ug{ ?la|S;sf] pkof]u ug'{xf];\ . lg/Gt/ d"Nofª\sg ljlw (CAS) dfkm{t k|ultsf] clen]v 
/fVg'xf];\ . kf7 tyf PsfOsf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ .  
;fy} ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut 
k|Zg ;f]Wg'xf];\ M

-c_ cDn jiff{ eg]sf] s] xf] < cDn jiff{ s;/L x'G5 <
-cf_ cDn jiff{ u/fpg] s'g} # sf/ssf] gfd lbg'xf];\ <
-O_ lg/Gt/ cDn jiff{ ePdf ;hLj / jftfj/0fdf s:tf] c;/ k5{ <
-O{_ cDn jiff{sf] /f]syfdsf pkfox¿ s] s] 5g\ <
-p_ cDnnfO{ Iff/;Fu k|ltlj|mof u/fpFbf s] aG5 <
-pm_ cDn jiff{n] df6f]sf] u'0fdf s] c;/ kf5{ <

-ª_ u[xsfo{÷kl/of]hgf sfo{
o;sf nflu ljBfyL{nfO{ lgDg sfo{ lbg'xf];\ M cDn jiff{sf sf/0f, o;sf] c;/ tyf o;nfO{ sd ug{ 
ckgfpg' kg]{ pkfox¿ ;d]6L snfTds kf]:6/ tof/ ug'{xf];\ / ljBfnodf k|bz{g ug'{xf];\ .
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bzf}F, P3f/f}F / afx|f}F lbg
ljifoj:t'M kfgLsf] s8fkg (Hardness of water)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • g/d / s8f kfgLlar leGgtf 5'6ofpg
 • kfgLsf s8fkgsf sf/0f / s8fkg x6fpg x6fpg] tl/sf kbz{g ug{
 • s8f / g/d kfgLsf kmfObf tyf a]kmfObf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L
ljleGg :yfg -wf/f, s'jf, vf]nf, Ogf/, tfn, cfsf;] kfgL cflb_ sf kfgLsf gd'gfx¿, ;fa'g, 
n'ufw'g] ;f]8f jf ;km{ (washing soda){, r'g (lime), ljleGg /;fogsf gd'gfx¿ M DofUg]l;od 
;Nkm]6 (MgSO4), DofUg]l;od Snf]/fO8 (MgCl2), DofUg]l;od afOsfaf]{g]6 [Mg(HCO3)2], 
SoflN;od afOsfaf]{g]6 (Ca(HCO3)2, lrq, :nfO8, >Job[Zo ;fdu|L cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dlitis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
content):
ljBfyL{nfO{ ljleGg ;|f]tsf] kfgL tyf o;sf] s8fkgsf af/]df lgDg k|Zg ;f]w]/ dlitis dGyg 
u/fpFb} kf7sf] ;'?jft ug'{xf];\ .

-c_ kfgLsf] s8fkg eg]sf] s] xf] < kfgLsf] s8fkg s;/L yfxf x'G5 <
-cf_ tkfO{Fsf] 3/sf] wf/df cfpg] kfgL / Ogf/sf] 

kfgLdf s] km/s 5 <
-O_ tkfO{Fsf] 3/df jiff{bsf] kfgL ;ª\sng 

ug'{ePsf] 5 < Ogf/sf] kfgL / jiff{sf] kfgLdf 
n'uf w'Fbf s] km/s x'G5 <

-O{_ Ogf/sf] kfgLdf eGbf ;ª\sng ul/Psf] 
cfsf;] kfgLdf n'uf w'Fbf ;fa'gn] /fd|/L lkmFh lbG5 elgG5, lsg <

-p_ kfgLsf] s8fkg x6fpg] pkfox¿ s] s] x'g ;S5g\ <

SoflN;od / DofUg]l;odsf nj0fx¿ ldl;Psf] kfgLdf s8fkg x'G5 . cfsfzaf6 k/]sf] kfgL 
g/d x'G5 .

lj|mofsnfk @ kfgLsf] s8fkg hfFr ug]{ tl/sf (Testing hardness of water):
k|of]ufTds lj|mofsnfk (practical activities) – 1

ljBfyL{nfO{ ljleGg ;|f]tsf] kfgLsf] s8fkgsf af/]df lgDgfg';f/sf] k|of]ufTds lj|mofsnfk 
u/fpg'xf];\ M 
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-c_ ljBfyL{sf] ;d"xnfO{ ljleGg ;|f]t -wf/f, s'jf, vf]nf, Ogf/, tfn, cfsf;] kfgL cflb_ sf 
kfgLsf gd'gfx¿ ;ª\sng ug{ nufpg]

-cf_ cfcfkm\gf] ;d"xsf ;b:on] NofPsf] kfgL s'g s'g ;|f]tsf] xf] k|To]s ;|f]tsf nflu b'O{ 
b'O{cf]6f 6]:66\o'adf cfwfhlt /fvL l:6s/ 6fF;]/ kfgL ;ª\sng ul/Psf] :yfg / ;|f]tsf] 
gfd pNn]v ug{]

-O_ x/]s ;d"xnfO{ yf]/} n'ufw'g] ;f]8f -;km{_ / ;fa'gsf 6'j|mf lbg]
-O{_ kfgLsf gd'gfdf kfn}kfnf] ;fa'g / ;km{ xfn]/ 3f]Ng nufpg], s'g ;|f]tsf] kfgLdf w]/} 

lkmFh cfPsf] 5 cjnf]sg u/L tnsf] tflnsfdf eg{ nufpg] . h:t} Pp6f pbfx/0f 
tflnsfdf lbOPsf] 5 M

kfgLsf gd'gfx¿ 
-;|f]t_

;ªsng 
ul/Psf] :yfg

;fa'g;Fusf] 
k|ltlj|mof

N'fufw'g] ;f]8f -;km{_ 
;Fusf] k|ltlj|mof

lgisif{

Ogf/sf] kfgL eStk'/ /fd|/L lkmFh cfPg lkmFh cfof] s8f kfgL

s'jfsf] kfgL

Wf/fsf] kfgL

cfsfzaf6 k/]sf] 
-jiff{bsf]_ kfgL 

Vff]nf÷gbLsf]kfgL

pSt lj|mofsnfksf cfwf/df s'g ;|f]tsf] kfgLdf s8fkg a9L dfqfdf kfOof] lgisif{ lgsfNg 
nufpg'xf];\ . lj|mofsnfksf] glthfsf cfwf/df lgDg lgisif{ JofVof ul/lbg'xf];\ M

n'uf w'Fbf ;fa'gn] ;lhn} lkmFh lbg;Sg] kfgL g/d kfgL xf] h;df SoflN;od / DofUg]l;odsf 
nj0fx¿ 3'n]sf x'Fb}gg\ . t/ ;fa'gn] ;lhn} lkmFh lbg g;gg] 
kfgL s8f kfgL xf] h;df SoflN;od / DofUg]l;odsf 
nj0fx¿ 3'n]sf x'Fb}gg . hldgsf] ;txaf6 au]sf] tyf s'jf 
/ Ogf/sf] kfgL s8fkgL xf] eg] cfsf;af6 k/]sf kfgL g/d 
kfgL xf] h;n] n'uf w'Fbf /fd|/L lkmFh lbg;S5 .

lj|mofsnfk #  kfgLsf] c:yfoL s8fkg x6fpg] tl/sf (Removal of temporary hardness 
of water):
k|of]ufTds lj|mofsnfk (practical activities) – 2

ljBfyL{nfO{ s8f kfgLsf] c::yfoL s8fkg s] sf/0fn] x'G5 5nkmn ug'{xf];\ . kfgLsf] c:yfoL 
s8fkg  x6fpg] ljlwsf af/]df lgDgfg';f/sf] k|of]ufTds lj|mofsnfk u/fpg'xf];\ M
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-c_ ljBfyL{sf] ;d"xnfO{ Ogf/sf] kfgLsf] gd'gf lnP/ tLgcf]6f k/LIf0f gnL -6]:66\o'a_ df 
/fVg nufpg]

-cf_ klxnf] k/LIf0f gnL -6]:66\o'a_ df yf]/} w'nf] kfl/Psf] ;fa'g /fv]/ rnfpg]
-O_ bf];|f] k/LIf0f gnLdf -6]:66\o'adf_ /flvPsf] Ogf/sf] kfgLsf] gd'gfnfO{ s]xLa]/ ttfpg] 

-pdfNg]_ / yf]/} ;fa'gsf] w'nf] /fv]/ rnfpg]
-O{_ t];|f] k/LIf0f gnL -6]:66\o'a_ df /flvPsf] Ogf/sf] kfgLdf r'g jf SoflN;od xfO8«f]S;fO8 

/fVg] / yf]/} ;fa'gsf] w'nf] /fv]/ rnfpg]

ca dflysf tLgcf]6} 6]:66\o'adWo] s'gdf ;fa'gn] /fd|/L lkmFh lbg ;s]sf] 5 ;f] s'/f cjnf]sg 
u/L glthf 5nkmn u/fpg'xf];\ glthfsf cfwf/df lgisif{ lbg nufpg'xf];\ . pSt lj|mofsnfkdf 
ttfPsf] jf pdfn]sf] / r'g /flvPsf] kfgLdf klxnf -gpdfn]sf] / r'g g/fv]sf]_ 6]:66\o'adf eGbf 
;fa'gn] a9L lkmFh lbPsf] x'gfn] oL b'O{df s8fkg x6]sf] kfOof] . o;sf] sf/0f 5nkmn ug'{xf];\ / 
lgDg lgisif{ JofVof ul/lbg'xf];\ M

SoflN;od / DofUg]l;odsf afOsfaf]{g]6x¿ 3'n]sf] kfgLnfO{ c:yfoL s8fkg ePsf] kfgL  
dflgG5 . kfgLsf] c:yfoL s8fkg x6fpg] 
d'Vo b'O{ ljlwx¿ 5g\ M -s_ pdfNg] (boiling)M 
o; ljlwdf SoflN;od / DofUg]l;odsf 
3'ngzLn afOsfaf]{g]6x¿ cw'ngzLn 
sfaf]{g]6df kl/0ft x'G5g\ h;nfO{ 5fg]/ g/d 
kfgL kfpg ;lsG5 . 

-v_ r'gkfgLsf] k|of]u jf Snfs{ ljlw (Clark method) M ljlwdf klg s8f kfgLdf r'g jf 
SoflN;od xfO8«f]S;fO8;Fu k|ltlj|mof u/fpFbf SoflN;od / DofUg]l;odsf 3'ngzLn 
afOsfaf]{g]6x¿ cw'ngzLn sfaf]{g]6df kl/0ft x'G5g\ h'g efF8fsf] lkFwdf lylu|G5g\ h;nfO{ 5fg]/ 
x6fpg ;lsG5 .

t/ oL b'j} tl/sfaf6 klg s8fkg gx6]df 
kfgLsf]] :yfoL s8fkg ePsf] dflgG5 h;nfO{ 
x6fpg cGo ljlw k|of]u ug'{k5{ .

lj|mofsnfk $ kfgLsf] :yfoL s8fkg (Permanent hardness of water):
k|of]ufTds lj|mofsnfk (practical activities) – 2

dflysf] lj|mofsnfk @ cg';f/ olb pdfn]/ / r'gkfgL;Fu k|ltlj|mof u/fP/ klg kfgLsf] s8fkg 
gx6]df of] :yfoL s8fkg ePsf] kfgL xf] h;nfO{ x6fpg km/s ljlw ckgfpg''k5{ h;nfO{ 
lgDgfg';f/ lj|mofsnfk u/fpg'xf];\ M
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-c_ lj|mofsnfk @ cg';f/sf ljlwaf6 kfgLsf] s8fkg gx6]df ;f]xL kfgLsf gd'gf lnP/ km]l/ 
lj|mofsnfk b]xf]¥ofpg nufpg]

-cf_ Ogf/sf] kfgLsf] gd'gfnfO{ km]/L rf}yf] 6]:66\o'adf /fvL clnslt n'ufw'g] ;f]8f jf ;km{ 
3f]Ng]

-O_ ;km{ 3f]n]sf] kfgLdf km]/L w'nf] ;fa'g 3f]Ng], s] eof] cjnf]sg ug]{
-O{_ Ogf/sf] kfgLnfO{ ttfpFbf / r'gkfgL 3f]Nbf klg ;fa'gn] lkmFh lbPg t/ To;nfO{ n'uf 

w'g] ;f]8f;Fu k|ltlj|mof u/fPkl5 ;fa\gn] /fd|./L lkmFh lbof] eg] o;sf] sf/0f 5nkmn 
ug]{

Dfflysf lj|mofsnfk @ / # sf cfwf/df olb ;km{ jf n'ufw'g] ;f]8f xfn]sf] kfgLn] dfq ;fa'gdf 
/fd|/L lkmFh lbG5 eg] Tof]] kfgL :yfoL s8fkg ePsf] kfgL xf] egL klxrfg ug{ nufpg'xf];\ . :yfoL 
s8fkg s] sf/0fn] x'G5 < s] c:yfoL / :yfoL s8fkg x'g] sf/0f ;dfg 5g\ ls km/s 5g\ < 5nkmn 
u/L lgDg lgisif{ lbg'xf];\ M

kfgLdf SoflN;od / DofUg]l;odsf ;Nkm]6 / Snf]/fO8x¿ (CaSO4, CaCl2, MgSO4, MgCl2) 
3'n]sf] kfgLnfO{ :yfoL s8fkg ePsf] kfgL dflgG5 h;nfO{ ttfP/ / r'gkfgLdf k|ltlj|mof u/fP/ 
klg o;sf] s8fkg x6fpg ;lsFb}g . n'ufw'g] ;f]8f;Fu k|ltlj|mof u/fP/ / k/Do'l66 ljlwdfkm{t 
kfgLsf] :yfoL s8fkg x6fpg ;lsG5 .

lj|mofsnfk % kfgLsf] :yfoL s8fkg x6fpg] ljlw (Removal of permanent hardness of 
water): -1
dflysf] lj|mofsnfk # / $ cg';f/ olb pdfn]/ / r'gkfgL xfn]/ klg kfgLsf] s8fkg gx6]df of] 
:yfoL s8fkg ePsf] kfgL xf] egL yk :ki6 kfg'{xf];\ . kf7\ok':ts -k]h @($_ df lbOPsf] kfgLsf] 
:yfoL s8fkg x6fpg] ljlwsf af/]df !) ldg]6 cWoog ug{ nufpg'xf];\ . cWofog kZrft\ o;sf 
af/]df ;d"xdf 5nkmn ug{ nufpg'xf];\ . o;cGtu{t yk 5nkmn ug{ lgDgfg';f/sf k|Zg ;f]Wg'xf];\M

-c_ s:tf /;fog 3'n]sf] kfgLdf :yfoL s8fkg x'G5 <
-cf_ kfgLdf :yfoL s8fkg ePsf] s;/L yfxf x'G5 <
-O_ n'ufw'g] ;f]8fsf] k|of]u ubf{ kfgLsf] :yfoL s8fkg s;/L x6fpg ;lsG5 <
-O{_ Ogf/sf] kfgLnfO{ ttfpFbf / r'gkfgL 3f]Nbf klg ;fa'gn] lkmFh lbPg t/ To;nfO{ n'uf 

w'g] ;f]8f;Fu k|ltlj|mof u/fPkl5 ;fa\gn] /fd|/L lkmFh lbof] . o;sf] sf/0f s] xf]nf <
-p_ k/Do'l66 ljlw eg]sf] s] xf] <
-p_ k/Do'l66 ljlwaf6 kfgLsf] :yfoL s8fkg s;/L x6fpg ;lsG5 <

pSt k|Zgf]Q/ 5nkmn kZrft kfgLsf] s8fkg x6fpg] ljlwsf af/]df lgDg lgisif{ lbg'xf];\ M
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kfgLdf SoflN;od / DofUg]l;odsf ;Nkm]6 / Snf]/fO8x¿ 3'n]sf] kfgLnfO{ :yfoL s8fkg x'g5 
h;nfO{ ttfP/ / r'gkfgL;Fu k|ltlj|mof u/fP/ o;sf] s8fkg x6fpg ;lsFb}g . kfgLsf] :yfoL 
s8fkg x6fpg] b'O{cf]6f ljlwx¿ 5g\ M 

-s_ n'ufw'g] ;f]8f;Fu k|ltlj|mof u/fP/ (By the treatment with washing soda)M :yfoL 
s8fkg ePsf] kfgLdf n'ufw'g] ;f]8f jf ;f]l8od sfaf]{g]6;Fu k|ltlj|mof u/fpFbf SoflN;od / 
DofUg]l;odsf 3'ngzLn ;Nkm]6 / Snf]/fO8]6x¿ c3'ngzLn sfaf]{g]6df kl/0ft x'G5g\ h'g 
efF8fsf] lkFwdf lylu|G5g\ / 5fg]/ x6fpg ;lsG5 . of] k|ltlj|mofnfO{ /f;folgs ;dLs/0fdf o;/L 
b]vfpg ;lsG5 M

;f]l8od sfaf]{g]6 + SoflN;od ;Nkm]6 → SoflN;od sfaf]{g]6 + ;f]l8od ;Nkm]6
Na2CO3 + CaSO4  →   CaCO3 + Na2SO4

-v_ k/Do'l66 ljlw (By permutit mathod) : lu6L -9'ª\uf_, afn'jf tyf ;f]l8od lhof]nfO6sf] 
txx¿ ldnfP/ /flvPsf] efF8f]df :yfoL s8fkg ePsf] kfgLnfO{ k7fpFbf s8f kfgLdf ePsf 
nj0fsf cfof]g / ;f]l8od lhof]nfO6sf cfof]glar bf]xf]/f] lj:yfkg k|ltlj|mof eO{ kfgLsf] 
s8fkg x6]/ hfG5 . h:t} M

;f]l8od lhof]nfO6+ SoflN;od Snf]/fO8 → SoflN;od lhof]nfO6 + ;f]l8od Snf]/fO8

Na2Z + CaCl2  →   CaZ + NaCl

lj|mofsnfk ^ kfgLsf] :yfoL s8fkg x6fpg] ljlw (Removal of permanent hardness of 
water): -2
kf7\ok':ts -k]h @(%_ df lbOPsf] kfgLsf] :yfoL s8fkg x6fpg] ljlwdWo] k/Do'l66 ljlwsf af/]df 
;d"xut 5nkmn u/fpg'xf];\ . lbOPsf] lrqdfkm{t 
k/Do'l66sf] agfj6 cWoog ug{ nufpg'xf];\ / 
5nkmn ug'{xf];\ . lrqdf b]vfP h:t} k/Do'l66sf] 
df]8]n tof/ ug{ lu6L, afn'jf tyf vfg]g'gsf] k|of]u 
u/L Pp6f ;fgf] d]8]n tof/ ug{ nufpg'xf];\ . o;n] 
s;/L sfd u5{ 5nkmn ug'{xf];\ . cfof]gsf]  bf]xf]/f] 
lj:yfkg ljlwdfkm{t kfgLsf] :yfoL s8fkg x6fpg 
;lsg] k|lj|mofsf] af/]df /f;folgs ;dLs/0f 
lgDgfg';f/ rf6{ k]k/df n]vL lgisif{ k|:t't ug{ 
nufpg'xf];\ M
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k/Do'l66sf] efF8f]df s8f kfgL k7fpFbf o;df /x]sf] ;f]l8od lhof]nfO6sf] txdf /x]sf] 
;f]l8odnfO{ s8fkfgLdf /x]sf SoflN;od / DofUg]l;od cfof]gn] lj:yfkg u/L ;f]l8odsf nj0f 
-;f]l8od Snf]/fO8 / ;f]l8od ;Nkm]6_ df kl/0ft x'G5g\ / kfgLsf] s8fkg x6]/ hfG5 . o;nfO{ 
tnsf] ;dLs/0faf6 b]vfpg ;lsG5 M 

;f]l8od lhof]nfO6 +  SoflN;od Snf]/fO6  →  ;f]l8od Snf]/fO6 ± SoflN;od lhof]nfO6

                                    Na2Z + CaCl2    →    2NaCl + CaZ
;f]l8od lhof]nfO6 +  SoflN;od ;Nkm]6  →  ;f]l8od ;Nkm]6 ± SoflN;od lhof]nfO6

                                 Na2Z + CaSO4    →    Na2SO4 + CaZ
;f]l8od lhof]nfO6 +  DofUg]l;od ;Nkm]6  →  ;f]l8od ;Nkm]6 ± DofUg]l;od lhof]nfO6

                                 Na2Z + MgSO4    →    Na2SO4 + MgZ
;f]l8od lhof]nfO6 +  DofUg]l;od Snf]/fO6  →  ;f]l8od Snf]/fO6 ± DofUg]l;od lhof]nfO6

                                     Na2Z + MgCl2    →    2NaCl + MgZ

-3_ d"Nofª\sg (Evaluation):
ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf txut k|Zg ;f]Wg'xf];\ . yk ;xof]u 
rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ . lj|mofsnfkdf ljBfyL{sf] ;xeflutfsf] 
d"Nofª\sg ug{ ?la|S;sf] pkof]u ug'{xf];\ . lg/Gt/ d"Nofª\sg ljlw (CAS) dfkm{t k|ultsf] clen]v 
/fVg'xf];\ . kf7 tyf PsfOsf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ .  
;fy} ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut 
k|Zg ;f]Wg'xf];\ .

-c_ kfgLsf] s8fkg yfxf kfpg] ;/n ljlw s] xf] <
-cf_ kfgLsf] c:yfoL s8fkgsf] sf/0f s] xf] < o;nfO{ s;/L x6fpg ;lsG5 <
-O_ c:yfoL s8fkg ePsf] kfgLnfO{ pdfNbf o;df /x]sf] s8fkg s;/L x6\g ;S5 <
-O{_ kfgLsf] :yfoL s8fkg eg]sf] s] xf] < s'g s'g nj0f 3'n]/ /x]sf] kfgLdf :yfoL s8fkg 

x'G5 < 
-p_ n'ufw'g] ;f]8fsf] k|of]u u/]/ kfgLsf] s8fkg s;/L x6fpg ;lsG5 <
-pm_ k/Do'l66 ljlwdfkm{t kfgLsf] :yfoL s8fkg s;/L x6fpg ;lsG5 <
-C_ k/Do'l66 ljlwdf x'g] cfof]gsf] lj:yfkg k|lj|mofsf] Pp6f pbfx/0f lbg'xf];\ .

-ª_ u[xsfo{÷kl/of]hgf sfo{
o;sf nflu ljBfyL{nfO{ lgDg sfo{ lbg'xf];\ M cfkm\gf] 3/sf] Ogf/, s'jf, kf]v/L / wf/fsf] kfgL 
;ª\sng ug'{xf];\ . ;Dej eP;Dd cfszaf6 k/]sf] t/ hldgdf gk'uL ;ª\sng u/LPsf] kfgL 
klg hDdf ug'{xf];\ . k|To]s kfgLsf gd'gfdf ;fa'gsf] w'nf] k|of]u u/L s8fkg ePsf] kfgL kQf 
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nufpg'xf];\ . km]l/ s8fkg ePsf] kfgLsf gd'gf pdfNg'xf];\ / ;fa'gsf] w'nf] 3f]n]/ c:yfoL / :yfoL 
s8fkg ePsf kfgLsf gd'gf kQf nufpg'xf];\ . o;/L kQf nufOPsf c:yfoL / :yfoL s8fkg 
ePsf kfgLsf gd'gfnfO{ s8fkg x6fpg] ;lsg] ljlwnfO{ tflnsfdf b]vfpFb} lj|mofsnfksf] k|ltj]bg 
tof/ u/L sIffdf k||:t't ug'{xf];\ .

t]x|f}F / rf}wf}F lbg

ljifoj:t'M ldl>t wft' (Mixed metals)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • ldl>t wft'sf] kl/ro lbg
 • ldl>t wft'cGtu{t l:6n, lkQn / sf;sf cjojx¿ tyf pkoflutfx¿ pNn]v ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
tfdfsf] tf/, h:tfsf] 6'j|mf, lkQn, sfF;sf] srf}/f tyf yfn, l:6nsf] yfn, l:6nsf] lunf;, tf/, 
ldl>t wft'af6 ag]sf ;fdu|Lsf] lrq tyf lrqkQLx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! dlitis dGyg tyf ljifo k|j]z

ljBfyL{nfO{ wft', cwft' / ldl>t wft'af/] lgDg k|Zg ;f]w]/ dlitis dGyg u/fpFb} kf7sf] ;'?cft 
ug'{xf];\ M

-c_ tkfO{F{FFsf] 3/df ePsf s'g s'g j:t'x¿ wft', cwft' / ldl>t wft'af6 ag]sf 5g\ xf]nf <
-cf_ wft' / cwft' 5'6\ofpg] tLgcf]6f pkfox¿ s] s] 5g\ <
-O_ vfgf ksfpg] efF8fs'8fF agfpg lsg wft's} k|of]u ul/Psf] xf]nf <
-O{_ wft' / ldl>t wft'df s] km/s 5 <
-p_ ldl>t wft'sf] k|of]u lsg ul/G5 <
-pm_ tkfO{F{FFsf 3/df k|of]u x'g] ufu|L, nf]6f, s/fO / s?jf s'g s'g wft'n] ag]sf 5g\ <
-C_ ldl>t wft' eg]sf] s] xf] < o;sf] Pp6f pbfx/0f eGg'xf];\ .

xfdLn] b}lgs hLjgdf k|of]u ug]{ ;fdu|Lx¿ wft', cwft' / ldl>t wft'af6 ag]sf x'G5g\ .

lj|mofsnfk @ wft', ldl>t wft' / cwft'sf] klxrfg ug]{ (To identify metals, 
mixed-metals and non metals):
cfkmgf] 3/ tyf ljBfnodf kfOg] ljleGg wft', cwft' / ldl>t wft'sf ;fdu|Lx¿ ;+sng ug{ 
nufpg'xf];\ . ;sng ul/Psf j:t'nfO{ ltgsf] u'0fsf cfwf/df juL{s/0f ug{ nufpg'xf];\ . lt dWo] 
s'g s'g j:t'x¿ wft', cwft' / ldl>t wft'af6 ag]sf x'g\ u'0fsf cfwf/df klxrfg u/L tn lbOPsf] 
tflnsf eg{ nufpg'xf];\ M
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j|m=;= kbfy{x¿ ;txsf] 
/ª

wft' 6lNsG5 
6lNsFb}g

;'rfns 
x'G5÷x'Fb}g

tf/ agfpg 
ldNg]÷gldNg]

l6ª\u cfjfh 
cfpg]÷gcfpg]]

lgisif{ -Wfft', 
ldl>t wft' 
jf cwft'_

!= g6af]N6 s8f 6lNsG5 ;'rfns x'G5 tf/ agfpg 
;lsG5

l6ª\u cfjfh 
cfpF5

Wfft'

@= srf}/f

#= Kf~rkfqf]

$= Af8fg{] s'rf]

%= Efms]{ -sfF;_

^= Dfs{/ k]g g/d 6lNsFb}g crfns g;lsg] gcfpg]

&. O/]h/

*= Kf"hf ug]{ yfnL 

(= sf7sf] afs;

!)= cª\vf]/f, nf]6f 

pSt lj|mofsnfksf cfwf/df s'g s'g kbfy{ wft' / s'g s'g cwft' /x]5g\ 5nkmn ug'{xf]; . k|To]s 
kbfy{sf af/]df JolStut jf ;d"xut ¿kdf cfcfkm\gf] cg'ej k|ltljDag ug]{ cj;/ lbg'xf];\ . 

xfdLn] b}lgs ljleGg ;fdu|Lx¿ k|of]u u5f}{F h;dWo] s'g} wft', s'g} 
cwft' / s'g} ldl>t wft'af6 ag]sf x'G5g\ . b'O{ jf b'O{eGbf a9L 
wft' jf wft' / cwft' ldnfO{ ;dfg ld>0faf6 agfOPsf] wft'sf] 
h:t} u'0fx¿ x'g] wft' eGbf 6nsbf/ / l6sfp j:t'nfO{ ldl>t 
wft' (mixed metal) jf wft'sf] cNj] (metallic alloy) elgG5 .  
h:t} M tfdf (copper) / h:tf (zinc) sf] ;dfg ld>0faf6 
lkQn (brass) aG5 h'g ldl>t wft' xf] . To;}u/L tfdf, l6g / 
Dofª\uflgh wft'sf] ld>0faf6 sfF; jf r/]; (Bronze) aG5 .  
o;}u/L tfdf, Dofªuflgh / DofUg]l;od ld;fP/ 8'/fn'ldg 
(duralumin) agfOG5 h'g ldl>t wft' x'g\ .

lj|mofsnfk # ldl>t wft'sf u'0fx¿ klxrfg ug]{ (Properties of mixed-metals):
lj|mofsnfk @ sf cfwf/df tof/ ul/Psf] tflnsfnfO{ ;fd"lxs 5nkmndfkm{t ljZn]if0f ug{ 
nufpg'xf];\ . kf7\ok':tssf] -k]h @(^_ df lbOPsf] ldl>t wft'sf u'0f cWoog ug{ nufpg'xf];\ 
/ o;af/] ;d"xdf 5nkmn u/L d'Vo d'Vo aF'bf l6kf]6 ug{ nufpg'xf];\ / tnsf k|Zgdf cfwfl/t 
5nkmn ug'{xf];\ .

-c_ ldl>t wft' lsg wft'eGbf km/s jf leGg 5 <
-cf_ s] wft' / ldl>t wft'sf /ª ;dfg 5g\ t < lkQnsf] /ª s:tf] x'G5 <
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-O_ wft'sf ef}lts u'0fx¿ s] s] /x]5g\ <
-O{_ wft'sf] ;fdu|L agfpg ldl>t wft' k|of]u ubf{ o;sf] u'0fdf s] leGgtf x'G5 <
-p_ tkfO{Fsf] 3/df k|of]u x'g] s'g s'g ;fdu|L ldl>t wft'af6 ag]sf 5g\ <

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . lzIfsn] yk ub}{ ldl>t wft'sf 
u'0fx¿sf af/df] lgDgfg';f/sf] lgisif{ lbg'xf];\ M

 • ldl>t wft' z'4 wft'eGbf s8f, sd ductile / sd malleable x'G5 .
 • ldl>t wft'df lvof nfUb}g / To;sf] u'0f d"n wft'sf] eGbf ;'wfl/Psf] x'G5 .
 • o;sf] kUng] tfkj|md d'Vo wft'sf] eGbf sd jf a9L x'g ;S5 / /ª klg km/s x'G5 .

lj|mofsnfk $ b}lgs hLjgdf k|of]u x'g] s]xL ldl>t wft'x¿ (Some mixed-metals used in 
daily life): 
lj|mofsnfk @ / # sf cfwf/df ldl>t wft'sf u'0fx¿sf af/]df ;fd"lxs 5nkmn ug{ nufpg'xf];\ .  
kf7\ok':tssf] -k]h @(&_ df lbOPsf] s]xL ldl>t wft'x¿cGtu{t l:6n (steel), lkQn (brass) 
/ sfF; (bronze) sf jf:tljs gd'gf 
k|bz{g ug'{xf];\  ltgsf u'0fx¿sf af/]df 
cWoog ug{ nufpg'xf];\ . kf7\ok':tssf] 
-k]h @(&_ df lbOPsf] s]xL ldl>t 
wft'x¿ l:6n (steel), lkQn (brass) / 
sfF; (bronze) sf af/]df ;d"xdf 5nkmn u/L ltgsf] u'0f tyf agfj6sf af/]df d'Vo d'Vo aF'bf 
l6kf]6 ug{ nufpg'xf];\ . o; ;DaGwdf tnsf k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

-c_ l:6nnfO{ lsg ldl>t wft' elgG5 < of] s'g s'g wft'x¿ ldn]/ ag]sf] x'G5 <
-cf_ l:6nsf] k|of]u s]df x'G5 < :6]gn]; l:6n eg]sf] s] xf] <
-O_ lkQn (brass) s'g k|sf/sf] wft' xf] < o;nfO{ s] s] sfddf k|of]u ul/G5 <
-O{_ sfF; s'g k|sf/sf] ldl>t wft' xf] < o;sf] k|of]u s] sfddf x'G5 <
-p_ tkfO{Fsf] 3/df k|of]u x'g] s'g s'g ;fdu|Lx¿ l:6n / lkQnaf6 ag]sf 5g\ <

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . pSt ldl>t wft'sf u'0f af/] 
lgisif{sf ¿kdf lgDgfg';f/sf] tflnsf k"/f ug{ nufpg'xf];\ M

j|m=;= ldl>t wft'sf u'0fx¿ l:6n (steel) lkQn (brass) sfF; (bronze)
!= ;txsf] 6ns

@= /ª

#= tf/ agfpg ldNg] Ductility
$= Kftf agfpg ldNg] Malleability
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%= 6nsbf/ (brilliance)
^= ;'rfnstf (conductivity)
&= s8fkg (hardness) 
*= pkof]lutf (utility) 

pSt tflnsfsf cfwf/df l:6n, lkQn / sfF; h:tf ldl>t wft'df klg wft's} h:tf u'0fx¿ kfOof] .  
t/ logLx¿ wft'EfGbf s]xL s8f 5g\ / logsf] tf/ agfpg s]xL sl7g x'G5 

-3_ d"Nofª\sg (Evaluation):
ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds If]qsf txut k|Zg ;f]Wg'xf];\ / ljBfyL{sf]  
k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbFb} 
yk ;xof]u ug'{xf];\ . lg/Gt/ d"Nofª\sg ljlw (CAS) pkof]u ug{ ?la|S;, j:t'ut / 5f]6f pQ/ 
cfpg] k|Zg tyf r]s ln:6 tof/ u/L ljBfyL{sf] lj|mofsnfk clen]vnfO{ cBfjlws ug'{xf];\ . 
kf7sf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df 
cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] tyf j:t'ut k|Zg ;f]Wg'xf];\ . 
x/]s d"Nofª\sgsf ;fwg tyf lj|mofsnfknfO{ k|of]u, /rgfTds ;f]r, ;d:of ;dfwfg, l;sfO tyf 
;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf;nfO{ hf]8 lbg' klg plQs} dxŒjk"0f{ x'G5 . 

-c_ tkfO{F{Fsf] 3/df k|of]u x'g] cwft', wft' / ldl>t wft'n] ag]sf b'O{ b'O{cf]6f j:t'sf] gfd 
eGg'xf];\ .

-cf_ ldl>t wft'sf u'0f wft'sf u'0feGbf lsg km/s 5g\ <  
-O_ ldl>t wft'sf s'g} tLg ljz]iftfx¿ atfpg'xf];\ .
-O{_ l:6nnfO{ lsg ldl>t wft' elgPsf] xf] < l:6nsf ljz]iftfx¿ eGg'xf];\ . 
-p_ lkQn lsg c¿ wft'x¿ eGbf km/s 5 < o;nfO{ s] df k|of]u ul/G5 < 
-C_ lkQn s'g s'g wft'x¿ ldnfP/ agfOG5 <

u[xsfo{÷kl/of]hgf sfo{ (Homework / project work): 
o;sf nflu ljBfyL{nfO{ lgDg sfo{ lbg'xf];\ M

cfkm\gf] 3/df k|of]u ul/g] l:6n, sfF; / lkQnaf6 ag]sf rf/ rf/cf]6f ;fdu|Lx¿sf] ;"rL tof/ 
ug'{xf]; / k|To]ssf] agfj6, u'0f tyf pkof]lutfnfO{ tflnsfdf e/L sIffdf k|:t't ug'{xf];\ 

kGw|f}F lbg

k|ltlaDag l;sfO tyf ;du| PsfOsf] d"Nofª\sg 
 • ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltljDag ug{ 

nufpg ;lsG5 .
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 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfx¿sf 
nflu yk ;xof]u ug{ k|ltefjfg ljBfyL{nfO{ k|f]T;flxt ug]{ tyf ;xof]ufTds / ;xsfo{ 
k4ltcg';f/ l;sfpg ;lsG5 . 

 • z./Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go'gtd l;sfO ;'lglZrt ug{ pko'St 
d"Nofª\ssf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug{ ;lsG5 . o;df lzIfs ju{n] cfkm\gf] 
bIftf / Ifdtfsf ;fy} pknAw ;|f]t ;fwgsf] k|;:t pkof]u u/L yk k[i7kf]if0f lbg ;Sg' x'g] 5 . 

 • PsfOsf] cGtdf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ cfpg] k|Zg 
lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf] cfwf/df d"Nofª\sg ug{ 
;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L lg/Gt/ d"Nofªsg k|0ffnL 
(CAS) nfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg ;lsG5 . 

 • PsfOsf] cGtdf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofª\sg ug{ ;lsG5 . 
 • x/]s PsfOdf d"Nofª\sgsf ;fwg tyf lj|mofsnfknfO{ k|of]u, /rgfTds ;f]r, ;d:of 

;dfwfg, l;sfO tyf ;~rf/ l;k nufotsf Jojxf/s'zn l;ksf] ljsf;df klg hf]8 lbg'k5{ . 
h:t} s]xL gd'gf k|Zg M

!= ;xL pQ/ lbg'xf];\ M
-s_ wft' / ld>t wft'sf b'O{ b'O{cf]6 leGgtf n]Vg'xf];\ < 

-v_ ldl>t wft'df k|of]u x'g] s'g} b'O{ cwft'x¿ pNn]v ug'{xf];\ .   

-u_ g'g h:t} l9sf ePsf] t/ xNsf lgnf] kbfy{sf] 3f]ndf lgnf] ln6d; 8'afpFbf /ftf] /ªdf kl/0ft 
of], of] s:tf] /;fogsf] 3f]n xf]nf < pSt /;fogsf] gfd klg lbg'xf];\ . 

-3_ ;'lgtfn] Ogf/sf] kfgLdf n'uf w'g nflug\ t/ ;fa'gn] /fd|/L lkmFh lbPg . ;f]xL kfgLdf /fd|/L 
n'uf w'g pgnfO{ s] ;Nnfx lbg'x'G5 < 

-ª_ s'g} kbfy{sf] 3f]n ldyfOn c/]Gh;Fu ldnfpFbf kx]Fnf] /ªdf ablnPsf] b]lvof] eg] Tof] s:tf] 
3f]n xf] <

-r_ cDn / Iff/lar b'O{cf]6f leGgtf pNn]v ug'{xf];\ . 

-5_ xfdLn] b}lgs efG;fdf k|of]u ug]{ vfg]g'gsf] /f;folgs gfd / c0f';"q n]Vg'xf];\ .

-h_ /ldnfsL cfdfnfO{ ;'g k;n]n] @$ Sof/]6sf] eGbf @@ Sof/]6sf] ;'gsf] uxgf nufpg ;Nnfx 
lbP5g\ . ;'g k;n]n] o:tf] ;Nnfx lsg lbPsf xf]nfg\ <

@= pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf];\ M
-s_ tnsf dWo] s'g kbfy{df km]gfNkm\yflng /fVbf u'nfkmL /ª b]vfpF5 <

(c) cDn  (cf) Iff/ (O) nj0f (O{) kfgL

-v_ 5'Fbf lrKnf] / :jfbdf 6/f]{ x'g] kbfy{ tn lbOPsf dWo] s'g xf] <

(c) cDn  (cf) Iff/ (O) nj0f (O{) t]n
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-u_ s8f cDn lbOPsf dWo] s'gdf k|fª\ufl/s cDn kfOG5 <

-c_ sfutL  -cf_ ;Nkm\o'l/s cDn -O_ xfO8«f]Snf]l/s cDn -O{_ ;f]l8od sfaf]{g]6

-3_ xjfOhxfhsf] a8L agfpg cflNdlgod wft'sf] k|of]u ug'{sf] d'Vo sf/0f s] xf]nf < 

-c_ o;df lvof nfUb}g .
-cf_ of] xfjf / kfgLsf] ;Dks{df sd lj|moflzn x'G5 .
-O_ of] wft' rfFbL h:t} 6Nsg] x'Fbf xjfOhxfhnfO{ cfsif{s agfpF5 .
-O{_ of] xn'sf / l6sfp x'G5 .

-ª_ tnsf dWo] s'g wft'sf] u'0f;Fu;DalGwt 5 < 

-c_ tfk / ljB'tsf] ;'rfns
-cf_ sd tfkdf kUng]
-O_ cfuf]df /fVbf aNg]
-O{_ rfF8} jf:kLs/0f x'g]

-r_ efG;fdf k|of]u x'g] efF8fs'F8f / c:kntfsf ;lh{sn ;fdu|L agfpg :6]gn]; l:6nsf] k|of]u 
lsg ul/G5 < 

-c_ cGo wft'eGbf o;sf] rds a9L x'G5 .
-cf_ of] kmnfd, lgs]n / j|mf]ldodsf] ldl>t wft'af6 ag]sf] x'gfn] lvof nfUb}g .
-O_ of] xn'sf, s8f / l6sfp x'G5 .
-O{_ of] wft'sf ;fdu|Lsf] k|of]u :jf:Yosf nflu /fd|f] x'G5 .

-5_ 8«ddf hDdf u/]sf] kfgLdf n'ufw'Fbf ;fa'gdf /fd|/L lkmFh cfPg, t/ o;df s]xL r'g ld;fPkl5 
;fa'gn] /fd|/L lkmFh lbof] eg] of] kfgLsf] ;|f]t / ljz]iftf s] xf]nf <

-c_ cfsfzaf6 k/]sf] s8fkg gePsf] kfgL
-cf_ Ogf/ jf s'jfsf] s8fkg ePsf] kfgL
-O_ Ogf/ jf s'jfsf] :yfoL s8fkg ePsf] kfgL
-O{_ Ogf/ jf s'jfsf] c:yfoL s8fkg ePsf] kfgL
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!= PsfO kl/ro
o; PsfOsf] d'Vo p2]Zo xfd|f] b}lgs hLjgdf vlghsf]] cfjZostf, dxŒj / ltgLx¿sf] pkof]u, 
k[YjLsf] pTklQ, k[YjLdf hLjx¿sf] ljsf; j|md, a|Xdf08 / ljleGg cfsfzLo lk08;DaGwL 1fg, 
/ ;Lk clej[lQsf] ljsf; ug{' /x]sf] 5 . lglb{i6 p2]Zo xfl;n u/fpg vlghsf] kl/ro, k|sf/, 
ljlzi6 u'0f tyf pkof]u, k[YjLsf] pTklQ;DaGwL ljleGg kl/sNkgfx¿, ef}ule{s ;do tflnsf, 
lauJofª l;4fGt, ljleGg k|sf/sf cfsfzLo lk08x¿sf] kl/ro h:tf ljifoj:t'x¿ ;dfj]z 
ul/Psf] 5 . l;sfO pknlAw / ljifoj:t'sf] k|s[ltcg';f/ l;sfO ;xhLs/0f sfo{ ubf{ ;d:of 
;dfwfg, l;h{gfTds ;f]rfO, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf; ug{sf 
nflu k|of]ufTds ljlw, :ynut cWoog ljlw, ;f]wvf]h tyf cGj]if0f ljlw, k|bz{g ljlw, kl/of]hgf 
sfo{, cjnf]sg ljlw, ;xof]ufTds tyf ;xsfof{Tds ljlw, 36gf cWoog ljlw, clego ljlw 
h:tf ljlwdfkm{t cfjZos ;xhLs/0f ul/g] 5 . o;sf ;fy} ljleGg ljifoj:t'sf] ;xhLs/0f ubf{ 
cjnf]sg, juL{s/0f, cg'dfg ug]{, lgisif{ lgsfNg], dl:tis dGyg ug{], l6 rf6{, b'|t n]vg h:tf 
tl/sf tyf /0fgLltsf] ;d]t k|of]u ug'{kg]{ 5 .

o;sf ;fy} o; PsfOsf] ljifoj:t';Fu ;DalGwt 36gfsf] cjnf]sg u/fpg], To;;DaGwL k|Zg 
;f]Wg], To;sf] glthf cyjf k|efjaf/] k"jf{g'dfg ug{ k|f]T;fxg ug{], kl/slNkt wf/0ff k/LIf0f ug{ 
pT;flxt ug]{, cfkm}F lgisif{df k'Ug cj;/ lbg] / lgisif{sf] k|of]u h:tf kIfdf Wofg k'¥ofpg'k5{ .

@= l;sfO pknlAw  (Learning Outcomes)
s_ vlhgsf] kl/ro lbg / o;sf k|sf/ pNn]v ug{

v_ vlghsf u'0f / pkof]lutfx¿ j0f{g ug{

u_ g]kfndf kfOg] wft'sf vlghx¿ / kfOg] 7fpFx¿ pNn]v ug{

3_ a|Xdf08, lzz'u|x / k'R5|]tf/fsf] kl/ro lbg

ª_ tf/fk'~h, tf/fd08n, pNsf / pNsflk08sf] kl/ro lbO{ ltgLx¿lar ;dfgtf / leGgtf 
5'6\ofpg

r_ ef}ule{s ;dotflnsfcg';f/ k[YjLdf hLj ljsf;sf] kl/ro lbg

cg'dflgt sfo{306f M !)

k[YjL / cGtl/If
(Earth and the Space)!!

PsfO
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#= ljifoj:t' / ;do ljefhg (Topics and Time Division)
j|m=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306f_ 

!= vlgh vlghsf] kl/ro, vlghsf k|sf/ -wft'hGo / wft' 
ljxLg_

!

vlghsf u'0f / pkof]lutfx¿ !

g]kfndf kfOg] wft'hGo vlghx¿ / kfOg] :yfg !

@= k[YjLdf 
hLjljsf;

k[YjLsf] pTklQ / cfo' !

ef}uld{s ;dotflnsfdf rf/ dxfsNk (Era) x¿sf] 
kl/ro / tL dxfsNkx¿df ljsf; ePsf d'Vo hLjx¿

@

#= a|Xdf08 a|Xdf08sf] kl/ro, lauAofª l;4fGt !

lzz'u|x / k'R5]|tf/fsf] kl/ro !

tf/fk'~h, tf/fd08n, pNsf / pNsflk08sf] kl/ro 
-kl/efiff / s]xL pbfx/0f dfq_

!

$= PsfOsf] d"Nofª\sg tyf k|ltljDag !

$= l;sfO ;xhLs/0f lj|mofsnfk

klxnf] lbg

ljifoj:t' M vlghsf] kl/ro, vlghsf k|sf/ -wft'hGo / wft' ljxLg_

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • vlghsf] kl/ro lbg
 • vlghsf] k|sf/ pNn]v ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
ljleGg k|sf/sf vlghx¿sf]] :k]l;d]g, vlghsf lrqx¿, kmnfdsf] lsnf, ;'g jf rfFlbsf] u/uxgf, 
gfsdf nufpg] km'nL, ljleGg k|sf/sf ;;fgf 9'ª\ufx¿, tfdfsf] tf/sf] 6'j|mf, PNd'lgodsf] tf/sf] 
6'j|mf cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg 

 • kmnfdsf] lsnf, ;'g jf rfFlbsf] u/uxgf, gfsdf nufpg] km'nL, ljleGg k|sf/sf ;;fgf 
9'ª\ufx¿, tfdfsf] tf/sf] 6'j|mf, PNd'lgodsf] tf/sf] 6'j|mf h:tf ;fdfu|Lx¿ sIffsf]7fdf kfn}kfnf] 
k|bz{g ug'{xf];\ / ltgLx¿sf] gfd eGg nufpg'xf];\ .

 • ljBfyL{n] eg]sf gfdx¿ ;]tf]kf6Ldf l6Kg'xf];\ .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff * 359

 • o:tf ;fdu|Lx¿sf] ;|f]t s] xf]nf < dflg;x¿n] o:tf ;fdfu|Lx¿ sxfFaf6 k|fKt u5{g\ xf]nf < 
egL ;f]Rg tyf 5nkmn ug{ nufpg'xf];\ .

 • ljBfyL{af6 k|fKt k|ltlj|mofx¿ ;d]6]/ o:tf j:t'x¿ vflgaf6 k|fKt x'G5g\ eg]/ atfOlbg'xf];\ / 
vlghsf] kl/ro lgDgfg'';f/ atfOlbg'xf];\ .

lgisif{

vflgaf6 k|fKt x'g] / cfly{s dxŒj ePsf] z'4kbfy{nfO{ vlgh elgG5 . vlghx¿ tŒj jf 
of}lussf ¿kdf pknAw x'G5g\ . wft' lgsfNg ;lsg] vlghnfO{ wfp  elgG5 .

lzIfssf nflu yk hfgsf/L (Additional knowledge for the teacher) 

sf]Onf, k]6«f]lnod, r'g9'ª\uf, lx/f, ;'gnufotsf ;a} /Tg kTy/x¿, u|]gfO6, df6f] cflb ;a} sfd 
nfUg] kbfy{x¿ vlghsf pbfx/0f x'g\ . vlgh;DaGwL cWoog ug]{ e"ue{ lj1fg (Geology) sf] 
zfvfnfO{ vlgh lj1fg (Mineralogy) elgG5 . vfgLaf6 lgsflng] / cfly{s dxŒj ePsfn] 
k]6«f]lnod kbfy{nfO{ vlgh eGg] ul/Ptf klg z'4 geO{ ld>0fsf] ¿kdf t/n cj:yfdf kfOg] 
ePsfn] e"ue{ lj1fgsf] kl/efiffcg';f/ k]6«f]lnod kbfy{ vlgh xf]Og .

lj|mofsnfk @ M vlghsf k|sf/x¿  (Types of Minerals)
 • ljleGg k|sf/sf vlghx¿sf]] :k]l;d]g, vlghsf lrqx¿, kmnfdsf] lsnf, ;'g jf rfFlbsf] u/uxgf, 

gfsdf nufpg] km'nL, ljleGg k|sf/sf ;;fgf 9'ª\ufx¿, tfdfsf] tf/sf] 6'j|mf, PNd'lgodsf] 
tf/sf] 6'j|mf cflb cjnf]sg ug{ nufpg'xf];\ / ltgLx¿df ePsf] km/skgf 5'6\ofpg nufpg'xf];\ 
.

 • vlghsf k|sf/;DaGwL >Jo b[Zo ;fdfu|L tof/ u/L Multimedia  sf] k|of]uaf6 sIffdf k|bz{g 
ug'xf];\ .

 • cGTodf ljBfyL{nfO{ kf7\ok':tssf] k]h g= 302 df ePsf] h:tf] vlghsf k|sf/sf] juL{s/0f 
rf6{ b]vfO{ kl/ro atfOlbg'xf];\ .

vlgh 

 

wft'hGo       cwft'hGo     pmhf{ k|bfos 

 

kmnfdo'St    /TgLo     sf]Onf  

kmnfdljxLg    u}/ /TgLo    vlgh t]n 

b'n{e          k|fs[lts UofF; 

       /]l8of]wdL{ vlgh 
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lgisif{

agf]6 / ljz]iftfsf cfwf/df vlghx¿ tLg k|sf/sf x'G5g\ . -s_ wft'hGo vlgh -v_ cwft'hGo 
vlgh -u_ pmhf{ k|bfos vlgh

lj|mofsnfk # M vlghsf pbfx/0f  (Example of Minerals)
 • kf7\ok':tssf] k]h g= 303 df ePsf] lrq g= 11.4 cjnf]sg ug{ nufpg'xf];\ .

 • k|of]uzfnfdf ePsf vlghsf gd'gfx¿ cjnf]sg ug{ nufpg'xf];\ .
 • kmnfdsf] dfqf clws ePsf x]df6fO6, DofUg]6fO6, lndf]gfO6 h:tf vlghnfO{ kmnfdo'St 

vlgh elgG5 eg]/ atfOlbg'xf];\ .
 • kmnfdo'St (Ferrous), kmnfdljxLg (Non-ferrous) / b'n{e (Precious) vlghsf] kl/efiff 

n]lvPsf] rf6{ k|bz{g ug{ nufpg'xf];\ .
 • kf7\ok':tssf] k]h g= 304 df ePsf] lrq g= 11.5 -s_ cjnf]sg ug{ nufpg'xf];\ .

 • dflysf] lrqdf ePsf vlghx¿ /TgLo vlghsf pbfx/0f x'g\ eGb} /TgLo vlghsf] kl/ro 
atfOlbg'xf];\ .

 • kf7\ok':tssf] k]h g= 304 df ePsf] lrq g= 11.5 -v_ cjnf]sg ug{ nufpg'xf];\ .
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 • dflysf] lrqdf ePsf vlghx¿ u}//TgLo vlghsf pbfx/0f x'g\ eGb} u}//TgLo vlghsf] kl/ro 
atfOlbg'xf];\ .

 • kf7\ok':tssf] k]h g= 304 df ePsf] lrq g= 11.6 cjnf]sg ug{ nufpg'xf];\ .

 • pmhf{ k|bfos vlghsf] kl/efiff n]lvPsf] rf6{ k]k/ k|bz{g ug{'xf];\ / ljBfyL{nfO{ cWoog ug{ 
nufO{ :d/0f ug{ nufpg'xf];\ . To;kl5 pmhf{ k|bfos vlghsf] kl/efiff / pbfx/0f cfkm\gf] 
sfkLdf n]Vg nufpg'xf];\ . cGTodf lgDg lgisif{df k'Ug ljBfyL{nfO{ ;xhLs/0f ug'{xf];\ M

lgisif{

;fwf/0ftof s8f, rds ePsf, ljB't\ tyf tfk k|;f/0f ug{ ;Sg] / t'ngfTds ¿kdf a9L 
3gTj ePsf vlghx¿ wft'hGo vlghsf pbfx/0f x'g\ eg] g/d, rds gePsf, ljB't\ tyf 
tfk k|;f/0f ug{ g;Sg] / t'ngfTds ¿kdf sd 3gTj ePsf vlghx¿ cwft'hGo vlghsf 
pbfx/0f x'g\ . t/ pBf]u tyf b}lgs hLjgdf pmhf{sf nflu k|of]udf cfpg] vfgLaf6 k|fKt 
sf]Onf, k|fs[lts Uof; / k]6«f]lnod pmhf{ k|bfos vlghsf pbfx/0f x'g\ .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ 

?la|S; tyf cGo cjnf]sgsf ;fwgsf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL[sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

1) vlgh eg]sf] s] xf] <
2) kmnfdsf s'g} b'O{cf]6f wfpx¿sf] gfd eGg'xf];\ .
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3) sf]Onf s:tf] k|sf/sf] vlgh xf] <
4) wft'hGo / cwft'hGo vlghx¿ klxrfg s;/L ug{ ;lsG5 <
5) /fd hª\unlt/ afv|f r/fpg uPsf lyP . pgn] sfnf] /ªsf r6\6fgx¿ b]v]5g\ / pSt 

r6\6fgsf] Pp6f ;fgf] 6'j|mf af]s]/ 3/df NofP . pgn] cfkm"n] cGo y'k|} ;fdfgx¿ ePsf] 
efF8f]df pSt 6'j|mf /fVg vf]Hbf lau|LPsf] /]l8of]leqaf6 lgsflnPsf] sfnf] uf]nf] 8Nnf] 
pSt 6'j|mf;Fu 6fFl;of] . lalu|Psf] /]l8of]leqaf6 lgsflnPsf] sfnf] uf]nf] 8Nnf] / /fdn] 
hª\unaf6 NofPsf] r6\6fgsf] 6'j|mfsf] klxrfg ug'{xf];\ . klxrfg kZrft\ tkfO{F{FF pSt 
lg0f{odf s;/L k'Ug'eof], JofVof ug'{xf];\ .

-ª_ kl/of]hgf sfo{
 • ljBfyL{nfO{ u[xsfo{ :j¿k lgDg k|Zg tyf kl/of]hgf sfo{x¿ lbg ;lsG5 .

bf];|f] lbg (Second day)

ljifoj:t'M vlghsf u'0fx¿ / pkof]lutfx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • vlghsf u'0fx¿ / pkof]lutf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
ljleGg k|sf/sf vlghx¿sf]] :k]l;d]g, vlghsf lrq, kmnfdsf] lsnf, ;'g jf rfFlbsf] u/uxgf, 
gfsdf nufpg] km'nL, ljleGg k|sf/sf ;;fgf 9'ª\uf, tfdfsf] tf/sf] 6'j|mf, PNd'lgodsf] tf/sf] 
6'j|mf cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M kl/of]hgf k|ltj]bg k|:t'tLs/0f 

 • cluNnf] lbgsf] sIffdf u[xsfo{ :j¿k lbOPsf] kl/of]hgf sfo{sf] k|ltj]bg kfn}kfnf] sIffdf 
k|:t't ug{ nufpg'xf];\ .

 • ljBfyL{n] k|:t't u/]sf k|ltj]bgdf cfjZos k[i7kf]if0f lbg'xf];\ .
 • ;a} ljBfyL{sf] k|ltj]bgsf cfwf/df vlghsf ljz]iftfx¿ -u'0fx¿_ kQf nufpg ;xhLs/0f 

ug'{xf];\ .
 • k|:t'tLs/0fsf] d"Nof8\sg ug{ lgDg 9fFrfsf] ?la|S:f tof/ u/L cfGtl/s d"Nof8\sgsf nflu 

clen]vLs/0f ug{'xf];\ .
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cfwf/ # cª\s @ cª\s ! cª\s

Kf|:t'tLs/0f ;xL ljifoj:t' / k"0f{ 
cfTdljZjf;sf;fy 
k|:t't u/]df

;xL ljifoj:t' jf k"0f{ 
cfTdljZjf;sf;fy 
k|:t't u/]df

Ufnt ljifoj:t' u/]df 
jf cfTdljZjf;sf ;fy 
k|:t't gu/]df

;do ;Ldf ;dod} k|:t'tLs/0f u/]df Kf|:t'tLs/0fdf tf]lsPsf] 
eGbf yf]/} ;do a9L jf 
sd nufPdf

Kf|:t'tLs/0fdf tf]lsPsf] 
eGbf ;do a9L jf sd 
nufPdf

lgisif{

Vflghsf ljleGg gd'gfx¿ cjnf]sg u/]/ ltgLx¿sf u'0fx¿ atfpg ;lsG5 / u'0fx¿sf] 
cWoog tyf cjnf]sgsf cfwf/df Vflghsf] klxrfg ug{ ;lsG5 .

lj|mofsnfk @ M vlghsf u'0fx¿ (Properties of minerals)
 • kf7\ok':tssf] k]h g= 305 df ePsf] lgDg lj|mofsnfk ug{ nufpg'xf];\ M

   
 • cGTodf vlghsf u'0fx¿ n]lvPsf] rf6{k]k/ k|bz{g ug'{xf];\ .

lgisif{

Vflghsf] /ª, cfsf/, rds / cj:yf km/s km/s x'g] u5{ .

lzIfssf nflu yk hfgsf/L
•	 Some minerals exhibit different colours when viewed along different 

crystallographic axes, this phenomenon is called pleochroism. If the colour varies 
in two directions, the mineral is called dichroic whereas if the colour varies in 
three directions the mineral is called trichroic.

•	 Some minerals always show the same colour, such as copper minerals azurite 
(blue) and malachite (green), but others can show a range of colours depending on 
different elements or structural defects in their crystal structure as impurities. (for 
example fluorite, tourmaline, quartz, corundum). For example, chromium causes 
the red colour in ruby, and iron and titanium cause blue colour in sapphire.
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lj|mofsnfk # M vlhgsf pkof]lutfx¿ (Uses of minerals)
 • lj|mofsnfk 1 / 2 df 5nkmn ul/Psf vlghx¿ sxfF sxfF k|of]u ePsf] b]v]sf 5f} egL b}lgs 

k|:t'tLs/0fsf j|mddf ljBfyL{nfO{ ;f]Wg'xf];\ .
 • ljBfyL{nfO{ kfn}kfnf] cfkm"n] b]v]sf] vlghsf] gfd / pkof]lutf lgDgfg';f/sf] js{l;6df eg{ 

nufpg'xf];\ M

qm=;= vlghsf] gfd vlghsf] pkof]lutf

 • vlghsf pkof]lutf;DaGwL >Job[Zo ;fdu|L k|bz{g ug'{xf];\ .

lgisif{

s[lif If]qdf la?jfsf] ljsf;sf nflu kmnfd, SoflN;od, kf]6fl;od, gfO6«f]hg h:tf tŒjx¿sf] 
k"lt{ ug{ vlghsf] k|of]u ul/G5 . ljleGg k|sf/sf lgdf{0f ;fdu|L agfpg tyf cf}Bf]lus pTkfbg 
ug{ klg vlghsf] k|of]u ul/G5 . sf]Onf, vlgh t]n, lnlyod, u|fkmfO6 h:tf vlgh kbfy{x¿ 
pmhf{sf] If]qdf k|of]u ul/G5g\ .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

1) vlghsf d'Vo u'0fx¿ s] s] x'g\ <
2) vlghsf pkof]lutfx¿ n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{ 
ljBfyL{nfO{ lgDg kl/of]hgf sfo{ lbg ;lsG5 M

 • ljBfyL{nfO{ cfkm\gf] cfkm\gf] 3/df k|of]u ePsf ljleGg k|sf/sf vlghx¿sf] gd'gf ;ª\sng u/L 
ltgLx¿sf] gfd / pkuf]lutf l6 rf6{df eg{ nufpg'xf];\ / gd'gf;lxtsf] l6 rf6{ sIffdf k|:t't 
ug{ nufO{ d"Nofªsg ug'{xf];\ .
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t];|f] lbg

ljifoj:t'M g]kfndf kfOg] wft'sf vlghx¿ / kfOg] :yfg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • g]kfndf kfOg] wft'sf vlghx¿ / kfOg] 7fpFx¿ pNn]v ug{

-v_ l;sfO ;xhLs/0f ;fdu|L
kmnfdsf] lsnf, ;'g jf rfFlbsf] u/uxgf, gfsdf nufpg] km'nL, tfdfsf] tf/sf] 6'j|mf, rf6{k]k/, 
k|ljlwd}qL sIff cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M kl/of]hgf k|ltj]bg k|:t'tLs/0f

 • cl3Nnf] lbgsf] sIffdf u[xsfo{ :j¿k lbOPsf] kl/of]hgf sfo{sf] k|ltj]bg kfn}kfnf] sIffdf 
k|:t't ug{ nufpg'xf];\ .

 • ljBfyL{n] k|:t't u/]sf k|ltj]bgdf cfjZos k[i7kf]if0f lbg'xf];\ .
 • ljBfnosf] ;d'bfodf k|of]u ePsf vlghx¿ kfOg] k|fs[lts :yfg s'g xf]nf eg]/ k|Zg ;f]wL 

5nkmn ug{ nufpg'xf];\ .

lgisif{

vlghx¿ kfOg] :yfg yfxf kfpg / g]kfndf s'g s'g vlghx¿ kfOG5g\ xf]nf h:tf ljifoj:t'df 
ljBfyL{ pT;'s x'G5g\ .

lj|mofsnfk @ M g]kfndf kfOg] vlghx¿

 • kmnfdsf] lsnf, ;'g jf rfFlbsf] u/uxgf, gfsdf nufpg] km'nL, tfdfsf] tf/sf] 6'j|mf h:tf 
j:t'x¿ kfn}kfnf] k|bz{g ug'xf];\ .

 • o:tf j:t'sf wfpx¿ g]kfnsf] s'g 7fpFdf kfOG5g\ egL k|Zg ug'{xf];\ / ljBfyL{sf k|ltj|mofx¿ 
;d]6]/ o:tf j:t'sf wfpx¿ kfOg] :yfg atfOlbg'xf];\ .

 • kf7\ok':tssf] k]h g= 308 df ePsf] tflnsf cWoog ug{ nufpg'xf];\ .
 • tflnsfsf] cWoog kZrft\ g]kfndf kfOg] wft', cwft' / phf{k|bfos vlghx¿ / kfOg] 7fpFx¿ 

klxrfg ug{ nufpg'xf];\ .
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lgisif{

g]kfndf kmnfd, tfdf, h:tf, ;'g h:tf wft'sf wft'hGo vlghx¿ w]/} 7fpFdf kfOG5g\ . o;}u/L 
;]/fldS; Sn], dfa{n, l;lnsf, r'g9'ª\uf, kmf]:kmf]/fO6 h:tf w]/} ls;dsf cwft'hGo vlghx¿ 
klg g]kfndf kfOG5g\ eg] s]xL :yfgdf pmhf{ k|bfos vlghx¿ klg kfOG5g\ .

lj|mofsnfk # M g]kfndf kfOg] vlghx¿

 • g]kfndf kfOg] vlghx¿ / ltgLx¿ kfOg] :yfgx¿;Fu ;DalGwt\ >Job[io ;fdu|L k|ljlw d}qL 
sIffdf k|:t't ug'{xf];\ .

 • g]kfnsf] gS;fdf o:tf vlghx¿ kfOg] :yfg cª\lst ul/Psf] lrq klg k|bz{g ug'xf];\ .
 • g]kfndf hDdf slt k|sf/sf vlghx¿ -wft'hGo, cwft'hGo / pmhf{k|bfos_ kfOG5g\ egL 

atfOlbg'xf];\ .

lgisif{

g]kfndf xfn;Dd s'n 60 eGbf a9L vlghx¿ klxrfg ul/Psf] 5 . o;dWo] 21 cf]6f wft'hGo 
vlghx¿, 23 cf]6f /f;folgs dn / OG;'n]6/ hGo vlghx¿, 6 cf]6f /TghGo, 9 j6f ;fdu|L 
tyf lgdf{0f ;d"xsf / 4 cf]6f phf{ k|bfos vlghx¿ x'g\ .

lzIfssf nflu yk hfgsf/L

g]kfndf k/Dk/fut ¿kdf kmnfd, tfdf / sf]Onf vfgL ;~rfngdf /x]sf] Oltxf; kfOG5 . 
/fd]5fksf] 7f];]df kmnfd vfgL, bfªdf kmnfd vfgL ljutdf ;~rflnt d'Vo vfgLx¿ x'g\ . lj=;+= 
2007 ;fneGbf cufl8;Dd g]kfnaf6 kmnfd / tfdf ltAattkm{ lgof{t ul/GYof] eg] sf]afN6 
ef/tdf lgof{t ul/GYof] .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

1) g]kfndf kfOg] d'Vo wft'hGo vlghsf gfdx¿ / ltgLx¿ kfOg] :yfg eGg'xf];\ .
2) g]kfndf kfOg] d'Vo pmhf{k|bfos vlghsf gfdx¿ / ltgLx¿ kfOg] :yfg eGg'xf];\ .

-ª_ kl/of]hgf sfo{
ljBfyL{nfO{ u[xsfo{ :j¿k lgDg kl/of]hgf sfo{ lbg ;lsG5 M

 • g]kfndf kfOg] ljleGg k|sf/sf vlghx¿ / ltgLx¿ kfOg] :yfg n]lvPsf] rf6{ k]k/ tof/ 
ug'{xf];\ .
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 • g]kfnsf] gS;f agfO{ pSt gS;fdf g]kfndf kfOg] ljleGg k|sf/sf vlghx¿ cª\lst u/L 
k|ltj]bg tof/ ug'{xf];\ / sIffdf k|ltj]bg k|:t't ug''{xf];\ .

rf}yf]] lbg

ljifoj:t'M k[YjLsf] pTklQ / cfo'

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • k[YjLsf] pTklQ;DaGwL ljleGg kl/sNkgfx¿sf] kl/ro lbg

-v_ l;sfO ;xhLs/0f ;fdu|L
Unf]a, ;f}o{d08nsf] lrq, rf6{k]k/, Nofk6k cflb

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • sIffdf Unf]a b]vfpFb} o;sf] gfd s] xf] egL k|Zg ub}{ ljBfyL{nfO{ cfkm"tkm{ cfslif{t ug'{xf];\ .
 • k[YjLsf] pTklQ slxn] / s;/L ePsf] xf]nf eGg] k|Zg ;f]Wg'xf];\ / 5nkmn ug{ nufO{ ljBfyL{sf 

k|ltlj|mofx¿ XjfO6 af]8{sf l6Kg'xf];\ .
 • To;kl5 ;f}o{d08nsf] lrq k|bz{g ub}{ pSt lrqsf] gfd eGg nufpg'xf];\ .
 • pSt lrqdf ePsf u|xx¿ / ;"o{sf] pTklQ s;/L ePsf] xf]nf egL k|Zg ;f]Wg'xf];\ / 5nkmn 

ug{ nufO{ ljBfyL{sf k|ltlj|mofx¿ XjfO{6 af]8{sf l6Kg'xf];\ .

lgisif{

k[YjLsf] pTkltaf/] km/s km/s j}1flgsx¿sf km/s km/s wf/0ffx¿ eP tfklg g]a'nf/ 
kl/sNkgfcg';f/ k[YjLsf] pTklt ePsf] xf] eGg] s'/fdf w]/} ljZjf; u/]sf] kfOG5 . 

lj|mofsnfk @ M k[YjLsf] cfo'

 • lgDg ljifoj:t'x¿ n]lvPsf] rf6{k]k/ sIffdf k|bz{g ug'xf];\ / ljBfyL{nfO{ cWoog ug{ 
nufpg'xf];\ .
 j}1flgsx¿n] r6\6fgsf] cfo' tyf hLjfjz]ifsf] cWoogaf6 k[YjL cfheGbf sl/a $=^ c/a 

jif{ cufl8 pTklQ ePsf] cg'dfg u/]sf 5g\ .
 a|Xdf08sf] pTklQkZrft\ tf/f, u|x, pku|x cflb cfsfzLo lk08x¿sf] pTklQ ePsf] xf] .
 t/ km/s km/s j}1flgsx¿n] k[YjLsf] pTklQ;DaGwL km/s km/s wf/0ffx¿ /fv]sf 5g\ .
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lgisif{

lauAofªsf] l;4fGtcg';f/ w]/} aif{ klxn] a|Xdf08sf] pTklQ ePsf] xf] . a|Xdf08sf] pTklQkZrft\ 
tf/f, u|x, pku|x cflb cfsfzLo lk08x¿sf] pTklQ ePsf] xf] . o;} j|mddf j}1flgsx¿n] 
cfheGbf sl/a $=^ c/a jif{ cufl8 k[YjLsf] pTklQ ePsf] cg'dfg u/]sf 5g\ .

lj|mofsnfk # M k[YjLsf] pTklQ

 • k[YjLsf] pTklQ;DaGwL sfG6 / n]Knf;sf] lgxfl/sf kl/sNkgf (Nebular hypothesis), hh{ 
akmgsf] u|xf0f' kl/sNkgf (Planetesimal hypothesis), RofDa/lng / df]N6]gsf] afOg/L 
kl/sNkgf (Binary hypothesis), lhG; / h]k|mLsf] Hjf/Lo kl/sNkgf (Tidal hypothesis) 
u/L rf/cf]6f l;4fGtcg';f/ k[YjLsf] pTklQ k|lj|mof ;d]l6Psf] >Job[io ;fdu|L kfn}kfnf] k|:t't 
ug'xf];\ .

 • ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ / uf]nfk|yf ljlwaf6 k|To]s ;d"xnfO{ 
dflysf $ cf]6f kl/sNkgfdWo] Pp6f Pp6f efu nufpg'xf];\ . cWoog tyf 5nkmn kZrft\ 
;d"xdf ldn]/ rf6{k]k/df pSt kl/sNkgfcg';f/ k[YjLsf] pTklQ k|lStofaf/] n]Vg nufpg'xf];\ 
/ sIffdf k|:t't ug{ nufpg'xf];\ .

 • pTs[i6 k|:t'lt lbg] ;d"xnfO{ k'/:s[t ug'{xf];\ / cGonfO{ cfjZos k[i7kf]if0f lbP/ k|f]T;fxg 
lbg'xf];\ .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

1) k[YjLsf] pTklQ;DalGw hh{ akmgsf] kl/sNkgf / afOg/L kl/sNkgfsf] lardf s] s] 
leGgtfx¿ 5g\, n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ u[xsfo{ :j¿k kf7\ok':tsdf /x]sf] lgDg kl/of]hgf sfo{ lbg ;lsG5 M
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gf]6 M ydf]{sf]n pknAw gePdf ljleGg /ªsf skf;, pxL ;fOhsf kfFrcf]6f sf8{af]8{, Un', aGg 
nflu/x]sf] / alg;s]sf] cj:yfsf ;"o{ / u|xx¿sf] k|ltlglwTj u/fpgsf nflu cfjZos ;ª\Vofdf 
;fgf tyf 7'nf ;fOhsf sfuhaf6 ag]sf uf]nf4{x¿ klg k|of]u ug{ ;lsG5 .

kfrf}F / 5}7f}F lbg

ljifoj:t'M ef}ule{s ;do tflnsfdf rf/ dxfsNk (Era) x¿sf] kl/ro / tL dxfsNkx¿df ljsf; 
ePsf hLjx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • k[YjLdf hLj ljsf;sf] kl/ro lbg

-v_ l;sfO ;xhLs/0f ;fdu|L
rf6{k]k/, k':ts, cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M k|ltj]bg k|:t'tLs/0f

 • ljBfyL{nfO{ cluNnf] sIffdf u[xsfo{ :j¿k lbOPsf] kl/of]hgf sfo{sf] k|ltj]bg k|:t't ug{ 
nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

 • lgDg k|Zg kfn}kfnf] ;f]w]/ dl:tis dGyg u/fpg'xf];\ .
1. xfn k[YjLdf slt k|sf/sf ;lhjx¿ /x]sf 5g\ <
2. k[YjLdf olt w]/} k|sf/sf ;lhjx¿sf] pTklQ s;/L ePsf] xf]nf <
3. dflg;sf] pTklQ s'g hgfj/af6 ePsf] xf] <

 • kof{Kt 5nkmn kZrft\ ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg ;xhLs/0f ug'{xf];\ M
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lgisif{

k[YjLdf xfn sl/a 30 nfv k|hfltsf ;hLjx¿ /x]sf] cg'dfg ul/Psf] / tLdWo] sl/a kGw|nfv 
hlt kQf nflu;s]sf 5g\ . k[YjLsf] pTklQ kZrft\ jftfj/0f cg's"n ePkl5 dfq j|mlds ¿kdf 
ablnFbf] jftfj/0fdf /xg ;Sg] ;hLjx¿sf] pTklQ ePsf] / jftfj/0f cg's"n x'g g;Sg]x¿ 
;bfsf nflu nf]k eP/ uPsf 5g\ / of] j|md clxn] klg hfl/ 5 . cfheGbf sl/a tLgnfv jif{ 
klxn]b]lv cl:tTjdf /x]sf] dflgPsf] clxn]sf] dflg; -xf]df] ;]lkoG;_ sf] pTklQ x'Fbf cGo tLg 
k|hfltsf dflg;x¿ M xf]= O/]S6;, xf]= x]O8nau]{lG;;, / xf]= lgog8yf{n]lG;; klg cl:tTjdf 
lyP Ù To;}n], xfdLx¿ ltg} tLgdWo] s'g} b'O{ k|hfltsf lardf OG6/la|8 jf To:tf OG6/la|8sf 
lardf klg k'gM OG6/la|8 eP/ ljsl;t ePsf xf}F . clxn], dflg;sf ¿kdf k[YjLdf xfdL xf]df] 
;]lkoG; dfq /x]sf 5f}F .

lj|mofsnfk @ M ef}ule{s ;do tflnsf (Geological time scale)
 • k[YjLsf] pTklQsf] ;dodf k[YjL w]/} tftf] / cl:y/ ePsfn] k[YjLdf ;lhjsf nflu cg's"n 

jftfj/0f lyPg eg]/ a'emfOlbg'xf];\ .
 • To;}n] k[YjLsf] pTklQ kZrft\ nfdf] ;dokl5 dfq k[YjLdf ;lhjx¿sf nflu cg's"n jftfj/0f 

cyf{t plrt tfkj|md, plrt xfjf / kfgL pknAw ePsf] xf] eg]/ a'emfOlbg'xf];\ .
 • ;'?df k[YjLdf Pssf]ifLo / ;fwf/0f agfj6 ePsf yf]/} k|hfltsf ;hLjx¿sf] pTklQ ePsf] xf] 

eg] jftfj/0f kl/jt{g eP;Fu} j|mlds ¿kdf ax'sf]ifLo / hl6n agfj6 ePsf y'k|} k|hfltsf 
;hLjx¿sf] pTklQ ePsf] xf] eg]/ a'emfOlbg'xf];\ .

 • ef}ule{s ;do tflnsfsf] kl/efiff n]lvPsf] rf6{k]k/ k|:t't ug'{xf];\ / cWoog ug{ nufpg'xf];\ .
 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M

lgisif{

hLj ljsf;sf] j|md cWoog ug{ k[YjLsf] pTklQsfnb]lv xfn;Ddsf] ;dofjlwnfO{ ljleGg PsfO 
tyf pkPsfOdf ljefhg u/]/ agfOPsf] ;do tflnsfnfO{ ef}ule{s ;do tflnsf elgG5 .

lj|mofsnfk # M k[YjLdf hLj ljsf;sf] Oltxf; (History of evolution of living beings)
 • ef}ule{s ;do tflnsfsf ljleGg Eon / Era x¿sf] ;dofjlw;lxtsf] rf6{k]k/ k|bz{g ug'xf];\ 

/ ;a}nfO{ cWoog ug{ nufpg'xf];\ .
 • ljleGg Oof]g / O/fx¿df pTklQ, ljsf; / ljgfz ePsf ;hLjx¿sf] tflnsf ;d]l6Psf] 

>Job[io ;fdu|L k|:t't ug'{xf];\ / kof{Kt 5nkmn u/fpg'xf];\ .
 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f ug'{xf];\ M
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lgisif{

k[YjLsf] pTklQ sfndf xfjf kfgLsf] cefj, tfkj|mddf tLj| ptf/ r9fj / cl:y/ ;tx h:tf 
k|lts"n jftfj/0f ePsfn] s'g} klg ;hLjx¿sf] pTklQ x'g ;s]sf] lyPg . ;do;Fu} k[YjLdf 
;hLjsf nflu cg's"n jftfj/0f aGg uof] / ;'?cftL ;dodf Ps sf]ifLo ;fwf/0f hLjx¿sf] 
pTklQ eof] . la:tf/} jftfj/0f cg's'n ljsl;t / gofF k|hfltsf ;hLjx¿sf] pTklQ x'Fb} uof] 
eg] jftfj/0f k|lts"n /x]sf s]xL ;hLjx¿sf] ljgfz klg x'Fb} uof] .

lj|mofsnfk $ M ef}ule{s ;do tflnsf lgdf{0f (Preparation of geological time scale)
 • ;a} ljBfyL{nfO{ rf/ rf/ hgfsf] ;d"xdf af8\g'xf];\ .
 • k|To]s ;d"xsf ;b:ox¿nfO{ cfkm\gf] ;d"xdf sfo{ afF8kmf8\ ;j{;Ddltn] cfkm}F ug{ nufpg'xf];\ .
 • k|To]s ;d"xnfO{ Pp6f Pp6f vfnL rf6{ k]k/, :s]n / k]lG;n lbg'xf];\ .
 • lgDgfg';f/sf] gd'gf tflnsf agfO{ pSt tflnsf k"/f ug{ nufpg'xf];\ / cfjZos ;xhLs/0f 

ug'xf];\ M

Oof]gsf] gfd 
/ ;dofjlw

O/fsf] gfd / ;dofjlw d'Vo 36gfx¿

lj|mK6f]hf]Os 
Oof]g -$=^ 
lalnog aif{ 
cufl8b]lv 
%& s/f]8 aif{ 
cufl8;Dd_

Xofl8og O/f
Hadean Era

lk
|So

flD
a|o

g 
O/

f
Pr

ec
am

br
ia

n 
Er

a

ef/Ldfqfdf pNsflk08x¿ ;ª\u|lxt x'Fb} 7f]; r6\6fg, 
kfgL tyf jfo'd08n;lxtsf] k[YjLsf] lgdf0f{, ef}lts 
cj:yfx¿ j|mdzM hLjgsf nflu cg's"n x'g'

cfls{og O/f
Archean Era

cToGt k|lts"n cj:yfdf klg afFRg ;Sg] cfls{og 
AofS6]l/of tyf Ps sf]ifLo k|frLg PNuLsf] pTklQ . 
j|mdz c? ;fwf/0f AofS6]l/of tyf ANo' lu|g PNuLsf] 
ljsf; . nuftf/sf] Hjfnfd'vL / e"sDkn] k[YjLsf] 
;tx w]/} cl:y/ x'Fb} Pp6} ljzfn dxfb]zsf] lgdf{0f 
k|f/De

k|f]6]/f]hf]Os O/f
Proterozoic 
Era

kq] sfaf]{g]6 r6\6fg lgdf{0f tyf kmnfdsf wfpx¿sf] 
Pslqttf, klxnf] o'Sof¥of]l6s sf]ifsf] ljsf; / 
To;af6 j|mdzM Pssf]ifLo k|f]l6:6\; / clt ;fdfGo 
lsl;dsf ax'sf]ifLo km~hfO{, jg:klt tyf k|f0fLsf] 
pTklQ . Psn dxfb]z ;fgf7'nf ljleGg 6'j|mfdf 
ljeflht 
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km]g]/f]hf]Os 
Oof]g -%& 
s/f]8 jif{ 
cufl8b]lv 
xfn;Dd_

kfnfOof]hf]Os O/f
Palaeozoic Era

ef}lts jftfj/0fdf w]/} ;'wf/, k'/} k[YjLdf Gofgf] pi0f 
xfjfkfgL, kfgL / hdLg b'a}lt/ ;a} k|sf/sf 9f8 
gePsf / df5f clg peor/ ju{ h:tf 9f8 ePsf 
k|f0fLx¿ / jg:ktLdf 6]l/8f]kmfO6f ;al8lehgdf kg]{ 
pGo', lgp/f], cfFVn]emf/ OToflbsf] afSnf] hª\unsf] 
ljsf; . cGTodf hLjx¿sf] cfd ljgfz .

Df];f]hf]Os O/f
Mesozoic Era

k'gM hLjsf] ljsf; . k|f0fLdf ;l/;[k tyf jg:ktLdf 
sf]0fwf/L lhDgf]:kd{;Dd ljsf; . O/fsf] cGTolt/ kGIfL 
/ ;;fgf :tgwf/L k|f0fL / s]xL km"nkm'Ng] jg:kltsf] 
ljsf; t/ cGTodf hLjx¿sf] cfd ljgfz .

;]gf]hf]Os O/f
Cenozoic Era

jftfj/0f cg's"n ePkl5 km]l/ hLjsf] ljsf; . 
k|f0fLdf :tgwf/L / To;cGtu{tsf] dflg;;Dd clg 
jg:ktLdf w]/} k|hfltsf km"nkm'Ng] Pl~hcf]:kd{ 
;Ddsf] ljsf; .

 • tflnsfnfO{ cfsif{s agfpgsf nflu /ª\ufpg nufpg'xf];\ .
 • k|To]s ;d"xnfO{ kfn}kfnf] cfkm\gf] tflnsf k|bz{g ub}{ ;lhjx¿sf] ljsf;qmd JofVof ug{ 

nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . cGTodf ljBfyL{nfO{ lgDg lgisif{df k'Ug ;xhLs/0f 
ug'{xf];\ M

lgisif{

ef}ule{s ;do tflnsfsf] ljleGg sfnv08df ljleGGf k|sf/sf hLjx¿ ljsf; ePsf 5g\ . 
hLj ljsf;sf] j|md cltsd ljsl;t Ps sf]ifLo hLjb]lv ljsl;t ax'sf]ifLo km"nkm'Ng] la?jf 
/ :tgwf/L dflg;lt/ clua9]sf] b]lvG5 . hLj ljsf;sf] o; j|mddf kl/jlt{t jftfj/0fl;t 
cg's'ng x'g g;Sg] sltko hLj nf]k ;d]t ePsf 5g\ .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

1) s'g O/fnfO{ hLj pTklQsf] k|lts'n O/f elgG5, lsg <
2) lbOPsf] tflnsf k"/f ug'{xf];\ M
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Jf|m=;= ;hLjsf] gfd ;hLj pTklQ ePsf] O/fsf] gfd

!= afFb/

@= 8fOgf];/

#= Dff5f

$= xl/of jg:klt

%= AofS6]l/of

-ª_ kl/of]hgf sfo{
 • l;gf]hf]Os O/fdf pTklQ ePsf ljleGg k|sf/sf ;hLjx¿sf] rf6{k]k/df ;"rL tof/ u/L lrqx¿ 

sf]g'{xf];\ / pSt rf6{k]k/ sIffdf k|:t't ug'{xf];\ .
 • d];f]hf]Os O/fdf ePsf k|d'v 36gfj|mdx¿nfO{ rf6{k]k/df ;"rLa4 ug'{xf];\ .
 • k[YjLdf hLj ljsf;sf] Oltxf; bzf{pg] Flow-chart tof/ u/L sIffdf k|:t't ug'{xf];\ .

;ftf}F lbg

ljifoj:t'M a|Xdf08sf] kl/ro, lauAofª l;4fGt

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • a|Xdf08sf] kl/ro lbg

-v_ l;sfO ;xhLs/0f ;fdu|L
rf6{k]k/, df]afOn, Nofk6k, multimedia sIff cflb .

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • 5nkmnsf nflu lgDgfg';f/sf s]xL k|Zg sIffdf /fVg'xf];\ / ljBfyL{nfO{ dl:tis dGyg u/fpFb} 
l;Sgsf nflu pT;'s agfpg'xf];\ M

1) /ftL ;kmf cfsfzdf x]bf{ s] s] b]Vg ;lsG5 <
2) of] cfsfz sxfF;Dd km}lnPsf] 5 xf]nf <
3) cfsfzdf b]lvg] rlDsnf j:t'x¿ s] s] xf]nfg\ <
4) a|Xdf08 s] s] ldn]/ ag]sf] 5 xf]nf <
5) a|Xdf08sf] pTklQ s;/L ePsf] xf] < cflb .

 • k|z:t 5nkmn u/fpg'xf];\ / ljBfyL{sf k|ltlj|mofx¿ gf]6 ug'{xf];\ .
 • cGtl/If / a|Xdf08sf] kl/ro lbb}F sIff ;'? ug'{xf];\ .
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lgisif{

cgGt;Dd km}lnP/ /x]sf] ;LdfljxLg cfsfznfO{ cGtl/If (Space) elgG5 . cGtl/Ifsf] c;Lldt 
lj:tf/, ;do, kbfy{ tyf phf{sf] ;ldli6nfO{ a|Xdf08 elgG5 . a|Xdf08;DaGwL cWoog ug]{ 
lj1fgnfO{ vuf]n lj1fg elgG5 .

lj|mofsnfk @ M k|sfz jif{ (Light year)
 • ljBfyL{nfO{ xfjf jf z"Godf k|sfzsf] ult slt x'G5 eg]/ k|Zg ug'{xf];\ / pQ/ vf]hL ug{ 

nufpg'xf];\ .
 • xfjf jf z"Godf k|sfzsf] ult 3×108 m/s x'G5 cyf{t Ps ;]s]G8 ;dodf xfjf jf z"Godf 

k|sfzn] 3×108 m b'/L kf/ ub{5 eg]/ atfOlbg'xf];\ / plgx¿nfO{ cfkm"n] vf]h]sf] pQ/sf] 
d"Nofª\sg ug{ nufpg'xf];\ .

 • To;kl5 k|sfzn] Ps jif{;Dd slt b'/L kf/ ug{ ;S5 xf]nf, ljBfyL{nfO lx;fa ug{ nufpg'xf];\ .
 • pSt lx;fa n]lvPsf] rf6{k]k/ k|bz{g ug'{xf];\ .
 • ;a} ljBfyL{nfO{ k|sfzjif{sf] kl/ro atfOlbg'xf];\ .
 • vuf]nLo lk08larsf] b'/L gfKg nDafOsf 7'nf PsfOx¿sf] k|of]u ul/G5 eg]/ atfOlbg'xf];\ .
 • nDafOsf 7'nf PsfOx¿ s] s] x'G5g\ eg]/ k|Zg ug'{xf];\ / 5nkmn u/fpg'xf];\ . lgDg lrq lk|G6 

u/]/ sIffdf k|bz{g ug'{xf];\ .

 • 5nkmn kZrft\ k|sfzjif{ nDafOsf] Pp6f 7'nf] PsfO xf] / vuf]nLo b'/L gfKg k|sfzjif{sf] k|of]u 
ul/G5 eg]/ atfOlbg'xf];\ .
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lgisif{

k|sfzn] 3×108 m k|lt;]s]08sf b/n] Ps jif{df kf/ ug]{ b'/LnfO{ Ps k|sfz jif{ elgG5 . o;sf] 
dfg 9.46× 1012 km x'G5 .

lj|mofsnfk # M lauAofª l;4fGt (Big bang theory)
 • ljBfyL{nfO{ a|Xdf08sf] pTklQ;DaGwL km/s km/s j}1flgsx¿n] /fv]sf km/s km/s 

kl/sNkgfx¿sf] :d/0f ug{ nufpg'xf];\ / s'g kl/sNkgf ;To xf]nf, eg]/ ;f]Rg nufO{ / 
pT;'stf hufpg] sf]l;; ug'{xf];\ .

 • a|Xdf08sf] pTklQ;DaGwL km/s km/s j}1flgsx¿n] km/s km/s kl/sNkgfx¿ /fv]sf eP klg 
lauJofª l;4fGt clxn];Dd ;a} eGbf w]/} ljZj;lgo kl/sNkgf /x]sf] s'/f atfOlbg'xf];\ .

 • ljBfyL{nfO{ lauJofª l;4fGtsf] af/]df kf7\ok':tsaf6, sDKo'6/ jf df]afOndfkm{t OG6/g]6af6 
:jcWoog ug{ nufpg'xf];\ . :jcWoogsf nflu ljBfyL{nfO{ lauJofª l;4fGt;Fu ;DalGwt 
s]xL lel8of] lnª\sx¿ pknAw u/fO{lvg'xf];\ . lglZrt ;dosf] :jcWoog kZrft\ $, $ hgf 
ljBfyL{sf] ;d"x agfP/ cfkm'n] hfg] a'em]sf s'/f ;d"xdf 5nkmn ug{ / dGyg ug{ nufpg'xf];\ .  
k|To]s ;d"xsf] 5nkmndf ;xefuL eP/ cfjZostfcg';f/  pgLx¿n] a'em]sf s'/fx¿nfO{ 
;+zf]wg ub}{ yk hfgsf/Lx¿ atfOlbg'xf];\ / lgDg lrq lk|G6 u/]/ lrqn] s;/L lauJofª 
l;4fGtnfO{ hgfpF5 eg]/ atfOlbg'xf];\ M

 • uf]nfk|yf u/]/ k|To]s ;d"xaf6 Ps hgf ljBfyL{nfO{ dflysf] lrq;lxt lauJofª l;4fGtsf] 
af/]df JofVof ug{ nufpg'xf];\ .
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 • ;jf]{Ts[i6 k|:t'ltnfO{ k'/:s[t ub}{ cGo ;d"xnfO{ cem /fd|f] ub}{ hfg k|f]T;fxg ug'{xf];\ / ;a}nfO{ 
lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

Pp6f ul0ftLo laGb' -l;ª\u'nfl/6L_ sf] dxflj:kmf]6g eP/ km}lnb}F uPkl5 a|Xdf08sf] pTklQ 
ePsf] xf] eGg] l;4fGtnfO{ lauJofª l;4fGt elgG5 .

-3_ d"Nofª\sg
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lj|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M 

1) k|sfzjif{ s]sf nflu k|of]u x'G5 <
2) ljuAofª l;4fGtnfO{ 5f]6s/Ldf eGg'xf];\ .

-ª_ kl/of]hgf sfo{ 
ljBfyL{nfO{ lgDg kl/of]hgf sfo{ lbg ;lsG5 M

1) ljBfyL{nfO{ kf7\ok':tssf] k]h g= 323 df ePsf] kl/of]hgf sfo{ 11.3 ug{ nufpg'xf];\ .

cf7f}F / gjf}F lbg

ljifoj:t'M lzz'u|x, k'R5|]tf/f, tf/fk'~h, tf/fd08nsf] kl/ro, pNsf / pNsflk08sf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
 • lzz'u|x / k'R5|]tf/fsf] kl/ro lbg
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 • tf/fk'~h, tf/fd08n, pNsf / pNsflk08sf] kl/ro lbO{ ltgLx¿lar ;dfgtf / leGgtf 
5'6\ofpg

-v_ l;sfO ;xhLs/0f ;fdu|L
rf6{k]k/, cflb . 

-u_ l;sfO ;xhLs/0f lj|mofsnfk

lj|mofsnfk ! M dl:tis dGyg

 • 5nkmnsf nflu / ljBfyL{sf] k"j{1fg a'‰g s]xL k|Zg /fVg'xf];\ / ljBfyL{sf] lardf oy]i6 
5nkmn u/fpg'xf];\ .

1) u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo lk08x¿ s'g s'g x'g\ <
2) cGo tf/fx¿n] ;"o{sf] kl/j|mdf ub}{gg\ t/ k'R5|]tf/fn] u5{, lsg <
3) k'R5|«]tf/fnfO{ tf/f dflgFb}g, lsg <
4) tkfO{F{FFx¿nfO{ yfxf ePsf ljleGg cfsfzLo lk08x¿sf] gfd eGg'xf];\ .
5) tf/fd08nsf gd'gfx¿ b]vfpFb} of] s] xf]nf eg]/ k|Zg ug'{xf];\ .

ljBfyL{af6 k|fKt k|ltlj|mof af]8{df l6Kg'xf];\ / k[i7kf]if0f lbg'xf];\ .

lj|mofsnfk @ M lzz'u|x (Asteroids)
 • lgDg lrq lk|G6 ug'{xf];\ / lrqdf ePsf ljleGg cfsfzLo lk08x¿ lrGg nufpg'xf];\ .

 • dª\un / j[x:klt u|xsf] sIfsf] lardf ePsf y'k|}  ;;fgf cfsfzLo lk08x¿sf] gfd s] xf]nf, 
eg]/ k|Zg ug'{xf];\ / k|fKt k|ltlj|mof ;]tf]kf6Ldf l6Kg'xf];\ .

 • To;kl5 kf7\ok':tssf] k]h g= 323 df ePsf] lzz'u|x eGg] zLif{s Ps hgf ljBfyL{nfO{ ;:j/ 
jfrg ug{ nufpg'xf];\ . ;a} ljBfyL{nfO{ cl3 ;f]lwPsf] k|Zgsf] cfkm\gf] cfkm\gf] pQ/ hfFRg 
nufpg'xf];\ .

 • lzz'u|xsf] af/]df yk hfgsf/L lbg of];Fu ;DalGwt >Job[io ;fdu|L k|:t't ug'{xf];\ . o:tf 
;fdu|Lsf nflu s]xL lel8of] lnª\ssf] ;xof]u lng ;Sg'x'g] 5 .
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 • cGTodf ljBfyL{nfO{ lzz'u|xsf] kl/ro, pbfx/0fx¿, lzz'u|xsf] cfsf/, P:6]/f]O8 a]N6,So'lko/ 
a]N6, h:tf ljifoj:t'x¿sf] af/]df atfpFb} lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

Tf'ngfTds ¿kdf u|xsf] eGbf ;fgf] cfsf/ ePsf, ;fdfGotof dª\un / j[x:klt u|xsf] sIfsf] 
lardf clg j?0f u|xeGbf aflx/ /x]/ clgoldt sIfdf ;"o{sf] jl/kl/ kl/j|mdf ug]{ cfsfzLo 
lk08x¿sf] ;d"xnfO{ lzz'u|x elgG5 .

lj|mofsnfk # M pNsf / pNsf lk08 (Meteoroid, meteor and meteoroite)
 • lgDg lrq lk|G6 ug'{xf];\ / ;a} ljBfyL{nfO{ lrq cjnf]sg ug{ nufP/ lrqdf ePsf ljleGg 

cfsfzLo lk08x¿ lrGg nufpg'xf];\ .

 • o:tf cfsfzLo lk08x¿sf] gfd s] xf]nf, eg]/ k|Zg ug'{xf];\ / k|fKt k|ltlj|mofx¿ ;]tf]kf6Ldf 
l6Kg'xf];\ .

 • To;kl5 kf7\ok':tssf] k]h g= 326 df ePsf] pNsf / pNsf lk08 eGg] zLif{s Ps hgf 
ljBfyL{nfO{ ;:j/ jfrg ug{ nufpg'xf];\ . ;a} ljBfyL{nfO{ cl3 ;f]lwPsf] k|Zgsf] cfkm\gf] cfkm\gf] 
pQ/ hfFRg nufpg'xf];\ .

 • pNsf / pNsf lk08sf] af/]df yk hfgsf/L lbg of];Fu ;DalGwt >Job[io ;fdu|L k|:t't ug'{xf];\ .  
o:tf ;fdu|Lsf nflu lel8of] lnª\sx¿sf] ;xof]u lng ;Sg'x'g] 5 .

cGTodf ljBfyL{nfO{ pNsf / pNsf lk08sf] kl/ro tyf ltgLx¿sf] larsf km/sx¿, pNsf jiff{sf] 
kl/ro atfpFb} lgDg lgisif{df k'¥ofpg'xf];\ M

lgisif{

lzz'u|x jf k'R5|]tf/f 6'lj|mP/, kmnfd, lgs]nh:tf wft'x¿af6 jf r6\6fgaf6 ag]sf cGtl/Ifdf 
kfOg] dl;gf 9'ª\uf h:tf j:t'x¿nfO{ pNsf elgG5 . k[YjLsf] u'?Tjfsif{0f ann] ubf{ logLx¿ 
k[YjLsf] ;txlt/ pRr ultdf vl;/xFbf jfo'd08nLo xfjf;Fu 3if{0f ePkl5 lgs} tftf] / 
rxlsnf] cfuf]sf] 8Nnf] h:tf] aG5g\ / w]/}h;f] pNsfx¿ hdLgdf cfOk'Ug'eGbf klxn] g} an]/ 
v/fgL alg;S5g\ .
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lj|mofsnfk % M k'R5|]tf/f (Comet)
 • k'R5|]tf/fsf] cjnf]sgsf nflu >Job[io ;fdu|L k|:t't ug'{xf];\ .
 • lel8of] k|bz{gnfO{ lar lardf /f]s]/ cfjZostfcg';f/ k|Zgf]Q/ u/L k[i6kf]if0f k|bfg ug'{xf];\ .
 • lgDg lrq lk|G6 u/L k'R5|]tf/fsf] k'R5/ slxn] nfdf] / slxn] 5f]6f] x'g'sf] sf/0f vf]h ug{ 

nufpg'xf];\ . pSt vf]hsfo{sf nflu OG6/g]6 ;'ljwf;lxtsf] sDKo'6/ jf df]afOn pknAw 
u/fOlbg'xf];\ jf kf7\ok':tsdf cWoog ug{ nufpg'xf];\ . of] sfo{ ug{ ljBfyL{nfO{ $ cf]6f 
;d"xdf ljefhg ug'{xf];\ / ;d"xdf cWoog tyf 5nkmn ug{ nufpg'xf];\ .

   

 • k|To]s ;d"xdf ;]e]g ck\ v]n v]nfP/ ljh]tfnfO{ dflyNnf] k|Zgsf] pQ/ eGg nufpg'xf];\ . pSt 
pQ/eGbf km/s dt /fVg] ljBfyL{nfO{ klg cGTodf cfkm\gf] pQ/ eGg nufpg'xf];\ .

;]e]g ck v]n v]Ng] tl/sf

k|To]s ;d"xsf ljBfyL{nfO{ 5'6\6f 5'6\6} uf]nf] 3]/fdf a:g jf pleg nufpg'xf];\ . Pp6f ljBfyL{nfO{ 
cfkm\gf] bflxg] xft cfkm\g} 5ftLdf /fv]/ 1 eGg nufpg'xf];\ . o;/L 5ftLdf xft /fVbf pSt 
ljBffyL{sf] bfFlxg] xftsf cf}Fnf kmls{Psf] lbzf cyf{t\ b]a|]tkm{ ePsf] csf]{ ljBfyL{nfO{ klg 
;f]xLcg';f/ 5ftLdf xft /fv]/ 2 eGg nufpg'xf];\ / j|md};Fu uf]nf] 3]/fdf v]n cufl8 a9fpg'xf];\ .  
;ftf}F :yfgdf ePsf] ljBfyL{n] 7 eGg] a]nf cfkm\gf] xftnfO{ 5ftLdf /fVg'sf] ;6\6f 6fpsf] dfly 
/fVg nufpg'xf];\ / pj|m ljBfyL{sf] xftsf cf}Fnfx¿n] b]vfPsf] lbzftkm{ ePsf] klxnf] ljBfyL{nfO{ 
;'?cftL r/0fdf h:t} 1 eGg nufpg'xf];\ / v]nnfO{ lg/Gt/tf lbg'xf];\ . s'g} ljBfyL{n] 7 
eGg] a]nf xft 6fpsf dfly g/fv]df pSt ljBfyL{ v]naf6 aflxl/G5 . 1.2.3.4.5.6.7,1,2... 
sf] cª\s u0fgfdf q'l6 ug]{ ljBfyL{ klg v]naf6 aflxl/G5 . v]nnfO{ yk /f]rs agfpg lar 
lardf ljBfyL{n] bflxg] xftsf] ;6\6f b]j|] xftsf] klg k|of]u ug{ ;S5g\ t/ o:tf] cj:yfdf Pp6f 
ljBfyL{sf] xftsf cf}Fnfx¿n] b]vfPsf] lbzftkm{ /x]sf] ljBfyL{af6 v]n cufl8 a9fpg'kg]{ x'G5 
cGoyf pSt ljBfyL{ v]naf6 aflxl/G5 . o;/L ljBfyL{ aflxl/b} hfFbf clGtd;Dd /x]sf] ljBfyL{ 
ljh]tf x'G5 .
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 • ;a}nfO{ k|f]T;fxg ub}{ / pgLx¿sf] pQ/ ;d]6\b} k'R5|]tf/fsf] k'R5/ slxn] nfdf] / slxn] 5f]6f] 
x'g'sf] sf/0f atfOlbg'xf];\ .

 • k'R5|]tf/fsf] kl/ro, o;sf pbfx/0fx¿ / o;sf ljz]iftfx¿ k|i6 kfb}{ ljBfyL{nfO{ lgDg lgisif{df 
k'¥ofpg'xf];\ M

lgisif{

nfdf] rlDsnf] k'R5/ lgsfnL bL3{ j[tfsf/ af6f]df ;"o{sf] kl/j|mdf ug]{ ;;fgf vuf]nLo lk08nfO{ 
k'R5|]tf/f jf w"ds]t' elgG5 .

lj|mofsnfk ^ M tf/fk'~h / tf/fd08nsf] kl/ro (Introduction of galaxy anf 
constellation)
 • lbOPsf lrqx¿ lk|G6 ug'{xf];\ / b'j} lrqx¿nfO{ kfn}kfn] ljBfyL{;Dd cjnf]sgsf nflu 

k7fpg'xf];\ M

 • cjnf]sgkZrft\ b'j} lrqx¿sf] lardf s] km/sx¿ 5g\ ;f]Wg'xf];\ / k|fKt k|ltlj|mofx¿ ;]tf]kfl6df 
l6Kg'xf];\ .

 • ljBfyL{nfO{ b'O{cf]6f lel8of]x¿ cfkm\gf] pkl:yltdf x]g{ nufpg'xf];\ .
 • ljBfyL{nfO{ tf/fk'~h / tf/fd08nsf] kl/ro / k|sf/x¿ tyf logLx¿sf] lardf kfOg] km/sx¿ 

b|'t n]vg ug{ nufpg'xf];\ .
 • tf/fk'~h / tf/fd08nsf] kl/ro / k|sf/x¿ tyf logLx¿sf] lardf km/sx¿ n]lvPsf] rf6{k]k/ 

k|bz{g ug{'xf];\ / ljBfyL{nfO{ cfkm"n] n]v]sf] s'/f :jd"Nofª\sg ug{ nufpg'xf];\ .
 • cGTodf ljBfyL{nfO{ lgDg lgisif{df k'¥ofpg'xf];\ M
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lgisif{

s/f]8f}F tf/f, u|x k|0ffnL, lgxfl/sf, lgxfl/sfsf cjz]if, 8fs{ Dof6/ OToflb u'?Tjfsif{0f anåf/f 
cg'alGwt eO{ lgdf{0f ePsf] vuf]nLo ;+/rgfnfO{ tf/fk'~h elgG5 eg] lglZrt cfsf/ agfP/ 
a;]sf] h:tf] b]lvg] tf/fx¿sf] s]xL ;d"xnfO{ tf/fd08n elgG5 . a}1flgsx¿n] k[YjLaf6 b]lvg] 
cfsf;df hDdf 88 j6f tf/fd08nsf] klxrfg u/]sf 5g\ .

-3_ d"Nofª\sg (Evaluation)
 • ljBfyL{sf] ;xeflutf, ljBfyL{n] u/]sf lS|mofsnfk tyf kl/of]hgf sfo{sf] d"Nofª\sg ug{ ?la|S; 

tyf cGo cjnf]sgsf ;fwgx¿sf] k|of]u u/L cfGtl/s d"Nofª\sg dfkb08df plNnlvt 
k|lj|mofadf]lhd k|To]s ljBfyL{sf] l;sfOsf] n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ .

 • ;+1fgfTds If]qsf] l;sfO pknlAw xfl;n eP gePsf] d"Nofª\sg ug{sf nflu ljBfyL{nfO{ 
lgDgfg';f/sf k|Zg jf ljleGg txsf cGo k|Zg lgdf{0f u/L n]vfhf]vf ug'{xf];\ M

!_ u|x / lzz'u|xsf] lardf s] km/s 5 <
@_ /flt cfsfzdf ePsf tf/f / k'R5|]tf/f lrGg s] s] pkfox¿ k|of]u ug{ ;lsG5 xf]nf <
#_ ;l/tfn] /flt cfkm\gf]] 3/ glhs}sf] 8fF8fdflysf] cfsfzaf6 pSt 8fF8fdf rlDsnf] 

vl;/x]sf] tf/f h:tf b'O{cf]6f j:t'x¿ b]lvg\ . ef]ln laxfg pgL pSt 8fF8fdf uP/ 
cjnf]sg ug{ vf]Hbf 6f9faf6 Pp6f tftf] r6\6fg h:tf] j:t' b]lvg\ . ;l/tfn] pSt 
8fF8fdf cluNnf] /flt b]v]sf] cfsfzaf6 vl;/x]sf] rlDsnf tf/fh:tf b'O{cf]6f j:t'x¿ 
s] s] xf]nfg\ < laxfg lsg Pp6f j:t' dfq e]l6Psf] xf]nf <

-ª_ kl/of]hgf sfo{ (Project work)
ljBfyL{nfO{ lgDg kl/of]hgf sfo{ lbg ;lsG5 M

!= kf7\ok':tssf] k]h g= #@& df ePsf] kl/of]hgf  sfo{ !!=$ ug{ nufpg'xf];\ .

 

@= kf7\ok':tssf] k]h g= #@( df ePsf] kl/of]hgf  sfo{ !!=% ug{ nufpg'xf];\ .

 

#= kf7\ok':tssf] k]h g= ##) df ePsf] lj|mofsnfk !!=% ug{ nufpg'xf];\ .
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k|ltljDag l;sfO, l;sfO ;d[lå / PsfOsf] d"Nofª\sg 
 • ljBfyL{nfO{ cluNnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'tLs/0f / k|bz{g ug{ nufpg'xf];\ .
 • ljBfyL{n] u/]sf lj|mofsnfksf] cfwf/df ?la|S;sf] k|of]u u/L ljBfyL{sf] cjnf]sg l;k, k|of]u 

l;k, ;~rf/ l;k, ;xsfo{ l;k tyf ljifoj:t'sf] 1fgnufotsf] d"Nofª\sg u/L ljBfyL{sf] 
kf]6{kmf]lnof]df cBfjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f ug'{xf];\ .

?la|S;sf] gd'gf

cfˆgf] 3/ j/k/ kfOg] tyf 3/df k|of]u x'g] vlgh¿sf] ;"rL tof/ u/L ltgLx¿sf] pkof]lutf 
tflnsfdf eg]{

j|m=;= dfkb08 jf 
cª\sgsf] cfwf/

cª\sg jf dfkgsf] tx

cTo'Qd -$_ pQd -#_ c;fdfGo -@_ lgDg -!_

! ljifoj:t' sDtLdf !) 
cf]6f vlghsf] 
gfd, / 
pkof]lutf ;xL 
tl/sfn] n]v]df

sDtLdf !) 
cf]6f vlghsf] 
gfd n]v]/ 
s]xL vlghsf] 
pkof]lutf ;xL 
tl/sfn] gn]v]df

!) cf]6feGbf 
sd vlghsf] 
gfd / 
pkof]lutf 
;xL n]v]df

% cf]6feGbf 
sd vlghsf] 
gfd / 
pkof]lutf 
gn]v]df

@ k|:t'tLs/0f k|:t'tLs/0f 
ljifoj:t';Fu 
;fGble{s, :ki6 
/ 7'nf] cfjfh, 
cfTdljZjf; 
;lxt tf]lsPsf] 
;dod} ;lsPdf

k|:t'tLs/0f 
ljifoj:t';Fu 
;fGble{s, :ki6 
/ 7'nf] cfjfh, 
sd cfTdljZjf; 
;lxt tf]lsPsf] 
;doeGbf cufj} 
jf l9nf ;lsPdf

ljifoj:t';Fu 
;fGble{s 
gePdf 

k|:t'tLs/0fsf] 
k|of; dfq} 
u/]df

hDdf cª\s

 • o; PsfOsf] cGTodf sG;]K6 Dofk agfP/ k|:t't u/L ljBfyL{nfO{ kfn}kfnf] PsfOsf] ;du| 
l;sfOsf] k|ltljDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltljDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

 • lj|mofsnfkcGtu{t k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds l;sfO, yk 
;xfotf, k|To]s lbgsf] l;sfO ;xhLs/0f cflb ug'{kg]{ x'G5 / ltgsf] k|s[ltcg';f/ cjnf]sgsf 
;fwg h:t} M ?h';"rL, >]0fLdfkg, ?la|S;nufotsf ;fwgsf] k|of]u u/L ljBfyL{n] u/]sf ;xL 
sfo{sf] ;xL tl/sfn] d"Nofª\sg u/L k|of]ufTds k'l:tsfdf clen]vLs/0f ug'{kg]{5 .
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 • k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf nflu 
yk ;xof]u ug]{, k|ltefjfg\ ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfnfO{ ;xof]ufTds 
k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

 • ckfª\utf ePsf afnaflnsfnfO{ ckfª\utfcg'¿ksf d"Nofª\sgsf ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

 • PsfOsf] cGTodf afXo k/LIffsf] ljlzi6Ls/0f tflnsfcg';f/ j:t'ut k|Zg -1fg, af]w, k|of]u 
/ pRr bIftf tx_ tyf w]/} 5f]6f k|Zg, 5f]6f k|Zg / nfdf k|Zg -1fg, af]w, k|of]u / pRr 
bIftf tx_ sf] k|Zg agfO{ PsfO k/LIff lng'xf];\ / pQ/k'l:tsf k/LIf0f u/L k|To]s ljBfyL{nfO{ 
k[i7kf]if0f lbg'xf];\\ . h:t} M

-s_ ;xL pQ/df uf]nf] -)_ lrx\g nufpg'xf];\ M
1. l;d]G6 agfpg s'g vlghsf] k|of]u ul/G5 <

i)  r'g9'ª\uf   ii)  DofUg];fO6
iii)  sf]Onf    iv)  o'/]lgod

2. g]kfnsf] s'g 7fpFdf ;'g kfOG5 <

i)  nlntk'/   ii)  /fKtL gbLsf] lsgf/
iii)  8f]Nkf    iv)  d':tfª

3. tnsf dWo] s'g a'Fbfn] k[YjLsf] pTklQ;DaGwL afOg/L kl/sNkgfnfO{ a'emfpF5 <

i)  g]a'n/ 8:6af6 k[YjLsf] pTklQ eof] .
ii)  tf/fsf] s]xL c+z 6'lj|mP/ k[YjLsf] pTklQ eof] .
iii)  7'nf] lk08 lj:kmf]6g eP/ k[YjLsf] pTklQ eof] .
iv)  b'O{cf]6f tf/f h'w]/ km'lTsPsf] tftf] kbfy{af6 k[YjLsf] pTklQ eof] .

4. lrqdf b]vfOPsf] hLj s'g O/fdf ljsf; ePsf] xf] <

i)  kfnfOof]hf]Os O/f  ii)  d];f]hf]Os O/f
iii)  l;gf]hf]Os O/f   iv)  lk|SoflDa|og O/f

5. a|Xdf08sf] cWoog ug]{ lj1fgnfO{ ============= elgG5 .

i)  Astrology   ii)  Cosmology
iii)  Biology    iv)  Mythology 

6. tnsf dWo] s'g a'Fbfn] pNsfsf] ljz]iftfnfO{ a'emfpF5 <

i) k[YjLsf] jfo'd08ndf k|j]z ubf{ pHofnf] rlDsnf] b]lvG5 .
ii) o;sf] nfdf] k'R5/ x'G5 .
iii) of] c;ª\Vo tf/fx¿sf] ;d"x xf] .
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iv) o;n] k[YjLsf] kl/j|mdf u5{ .

7. lbOPsf] lrqsf] bL3{ j[tfsf/ af6f]df 3'ld/x]sf] cfsfzLo lk08sf] gfd x] sf] <

i)  tf/f   ii)  u|x
iii)  k'R5|]tf/f  iv)  pNsf

8. j|md ljsf;sf] l;4fGtcg';f/ dflg;eGbf 
AofS6]l/ofsf] pTklQ klxn] ePsf] dflgG5, 
lsgeg]

i) AofS6]l/ofeGbf dflg;sf] z/L/ 7'nf] x'G5 .
ii) AofS6]l/ofeGbf dflg;sf] z/L/ hl6n x'G5 .
iii) AofS6]l/ofeGbf dflg;sf] z/L/ ;fgf] x'G5 .
iv) zf/Ll/s agfj6;Fu j|md ljsf/sf] s'g} ;DaGw 5}g .

9. k[YjLsf] pTklQ;DaGwL xfn;Dd ;a}eGbf a9L ljZj;lgo l;4fGt s'g xf] <

i)  Big-bang theory  ii)  Nebular hypothesis
ii)  Binary hypothesis   iv)  Tidal hypothesis
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l;sfO ;xhLs/0fsf /0fgLltx¿÷tl/sfx¿ / k|of]u ug]{ tl/sf
!= b|'t n]vg, ;+lIfKt n]vg (Quick write)
 ;ª\lIfKt n]vg eg]sf] s'g} ljifosf ;DaGwdf cfkm"nfO{ nfu]sf s'/f t'?Gt} n]Vg] sfd xf] .  

5nkmnsf j|mddf ljleGg ljrf/x¿ lg:sG5g\ . To;/L lg:s]sf /fd|f ljrf/nfO{ tTsfn} 
l6kf]6 ul/Pg eg]kl5 lal;{G5 . To;}n] ljrf/nfO{ lnlka4 ug'{ ;ª\lIfKt n]vgsf] p2]Zo xf] .  
hlt;'s} ljBfyL{ ;ª\Vof ePsf] sIffdf klg of] lj|mofsnfksf] k|of]u ug{ ;lsG5 . o;sf 
nflu % b]lv !) ldg]6sf] ;do nfU5 . s'g} ljifoj:t'÷k|Zg lbO{ ljBfyL{nfO{ lglZrt ;do 
tf]sL JolStut¿kdf n]Vg nufpg klg ;lsG5 . h:tf] M PsbnLo /  b'O{bnLo la?jfsf 
ljz]iftfx¿ Nf]Vg nufpg] .

@= dlitis dGyg (Brain storming)
 Kff7sf af/]df ljleGg ljrf/x¿ hufpg nufpg] k4ltnfO{ ljrf/ dGyg jf dlitis dGyg 

elgG5 . ljrf/ dGygn] ljBfyL{nfO{ kf7sf af/]df ljleGg b[li6sf]0faf6 ;f]Rg nufpF5 . o;df 
y'k|} s'/f ;f]Rg ;Sg] u/L lbdfu v'nf /fVg'kg]{ ePsfn] pgLx¿n] o; cl3 g;f]r]sf s'/f ;f]Rg 
;S5g\ . pgLx¿sf] ;f]rfOdf cfPsf ;a} s'/f plQs} dxŒjk"0f{ x'G5g\ eGg] 5}g . o;/L 5nkmn 
u/]sf ljBfyL{ a9L lj|mofzLn / nlrnf x'G5g\ . of] sfd PSn}, ;d"xdf / ;Dk"0f{ sIffdf ug{ 
;lsG5 . o;nfO{ !) ldg]6 jf ;f]eGbf yf]/} ;dodf l;Wofpg'k5{ .  o;df ;f]wL ljBfyL{sf 
pQ/x¿ h:tfsf] t:t} af]8{df l6kf]6 ug]{ ul/G5 . h:tf]M Osf]l;:6d eg]sf] s] xf] < h}ljs / 
ch}ljs tŒjleq s] s] tŒjx¿ Kfb{5g\ < eGg] ljifodf ljBfyL{nfO{ dlitis dGyg ug{ nufO{ 
ljBfyL{x¿n] cleJoSt u/]sf k|ltlj|mofnfO{ ;]tf]kf6Ldf l6Kb} hfg] / cGtdf wf/0ff k|i6 kfg]{ 
sfo{ ul/G5 .

#= ;f]Rg], hf]8L agfpg] / cfbfgk|bfg ug]{  (Think –pair- share)
 s'g} ljifoj:t'÷k|Zg lbO{ ljBfyL{nfO{ JolStut¿kdf  pQ/ ;f]r]/ n]Vg nufpg], glhs} a:g] 

;fyL;Fu hf]8L agfP/ ;femf pQ/ tof/ kf/L k|:t't ug{ nufpg] .  h:tf] M RofpFsf] dxŒj 
af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg], ;f]rL;s] kZrft\ glhs} /x]sf] ;fyLnfO{ hf]8L agfpg 
nufO Rofpsf] dxŒj ;DaGwdf cfkm"n] ;f]r]sf] s'/fx¿ cfkm\gf] ;fyLnfO{ cfbfgk|bfg ug{ 
nufpg] . hf]8Ldf cfbfgk|bfg ug{ nufO{ ;s]kl5 k|To]s hf]8Ldf ;]o/ ePsf] s'/fx¿ hf]8Ldf 
/x]sf dWo] PshgfnfO{ cleJoSt ug{ nufpg] / lzIfsn] l6Kb} hfg] / cGtdf s]xL s'/f 5'6]sf] 
eP ljBfyL{x¿sf] k|ltlj|mofnfO{ ;d]6L lzIfsn] yk k[i7kf]if0f k|bfg ug]{ .

$= zAbsf cfwf/df cg'dfg jf zJbfjnLaf6 cg'dfg (Predicting by terms)
 ljBfyL{nfO{ pgLx¿n] k9\g jf ;'Gg nfu]sf ljifo;Fu ;DalGwt zAbx¿sf af/]df ;f]Rg 

nufpg] /0fgLltnfO{ zAbsf cfwf/df cg'dfg elgG5 . k9\g nfu]sf] ljifo;Fu ;DalGwt 
zAbfjnLsf cfwf/df ljifosf af/]df cg'dfg ug{ nufpFbf ljBfyL{df l;Sg] lh1f;f a9\5 . 
pgLx¿ l;Sg tof/ x'G5g\ . lnlvt ;fdu|Lx¿nfO{ cK7]/f] 7fGg] ljBfyL{nfO{ k9fO ;/n agfpg 
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klg o;n] dbt u5{ . o;f] ubf{ pgLx¿df Jofj;flos n]vsn] n]v]sf] syf k9\g, ;'Gg dfq 
xf]Og cfkm}F klg syf n]Vg] Ifdtfsf] ;d]t ljsf; x'g ;Sg] b]lvG5 . of] ljlw hf]8L ljBfyL{df 
pkof]u ul/G5 . To:tf] hf]8L hlt klg agfpg ;lsG5 . o;sf nflu a9Ldf % ldg]6 eP 
k'U5 . syf÷kf7 k9fpg' cl3 To; syf÷kf7df ePsf zAbx¿ lbO{ To;af6 gofF syf÷kf7 
agfpg nufpg ;lsG5 .

%= hfg]sf]÷hfGg rfx]sf]÷l;s]sf] (Know/want to know/learn)
 af]8{df tLg :tDe ePsf] tflnsf sf]/L klxnf] :tDesf] zLif{df æhfg]sf]Æ, bf];|f] :tDesf] zLif{df 

æhfGg rfx]sf]]Æ / t];|f] :tDesf] zLif{df æl;s]sf]Æ] eGg] s'/f n]Vg] . ljBfyL{nfO{ lzIf0f ug{ 
nfu]sf] ljifoj:t';Fu ;DalGwt k|Zg ;f]wL pQ/x¿ æhfg]sf]Æ :tDedf n]Vg] . ljBfyL{nfO{ pSt 
ljifoj:t'df s] s] s'/f hfGg rfxG5g eGg] k|Zg /fvL pQ/x¿ æhfGg rfx]sf]]Æ :tDedf n]Vg] .  
s'g} l;sfO /0fgLlt k|of]u u/L lzIf0f ug]{ / lzIf0fsf] cGTodf æl;s]sf]Æ :tDedf pgLx¿n] 
kf7 k9]/ hfg]sf] s'/f n]Vg nufpg] .  h:tf]M ;]tf]kf6Ldf tLgcf]6f sf]nd agfO{ ljBfyL{x¿nfO{ 
;f}o{ kl/jf/ / o;sf ;b:ox¿sf] af/]df 5nkmn ug{' 5 eg] ;f}o{ kl/jf/ / o;sf ;b:ox¿ 
cyf{t\ u|xx¿sf] af/]df ljBfyL{x¿n] hfg]sf s'/f Nf]Vg], pSt kf7oj:t'df ljBfyL{x¿n] hfGg 
rfx]sf] s'/fx¿ csf]{ sf]nddf n]Vg] . To; kZrft\ 5nkmn cGt/lj|mof, >Job[Zo ;fdu|Lsf] 
k|of]uaf6 hfGg rfx]sf] s'/fx¿df cg'ej cfbfg k|bfg ul/;s]kl5 ljBfyL{x¿n] s] s] s'/fx¿ 
l;s] tL s'/fx¿nfO{ l;s]sf] sf]nddf n]Vg] .

^= ldl;g]÷cl8g]÷hf]8L agfO{ cGt/lj|mof ug{] (Mix,freeze, pair)
 ;a} ljBfyL{ s'g} 7fpFdf pleg], lzIfssf] ;ª\s]tcg';f/ ldl;g], cl8g], glhssf] ;fyL;Fu 

hf]8L agfpg] / lbOPsf] ljifoj:t'÷k|Zgdf Pscfk;df pleP/ cGt/lqmof ug]{, lzIfssf] ;ª\ 
s]tcg';f/ k'gM pQm lj|mofsnfk bf]xf]/ofpg] / csf]{ ljifoj:t'÷k|Zgdf csf]{ ;fyL;Fu Ps 
cfk;df cGt/lj|mof ug]{ .

&= otfptL lxF8\b} cGt/lj|mof ug]{ (Walk around/talk around) 
 ;a} ljBfyL{ s'g} 7fpFdf pleg], lbOPsf] ljifoj:t'÷k|Zgdf otfptL lxF8\b} b'O{ jf ;f]eGbf 

w]/} hgf;Fu cGt/lj|mof ug]{ . lxF8\b} s'/f ub}{ Pscsf{sf ljrf/ cfbfgk|bfg u/fpg pT;'stf 
hufpg] r/0fdf ul/g] ;xof]ufTds l;sfO lj|mofsnfk xf] . of] /0fgLlt 5f]6f] ;dodf w]/} 
ljBfyL{sf] ljrf/ a'em\g pkof]uL x'G5 . of] Psbd} ;lj|mo x'g] lqmofsnfk xf] . o;n] ljBfyL{nfO{ 
w]/} pTk|]l/t u/fpF5 . t/ o;sf nflu sIffdf ;a} ljBfyL{ pleP/ lx88'n ug{ ldNg] 7fpF 
x'g'k5{ . @) b]lv #) hgf;Dd jf ;f]eGbf a9L ljBfyL{ x'Fbf klg of] lj|mofsnfk ;~rfng ug{ 
;lsG5 . o;sf nflu a9Ldf % ldg]6;Ddsf] ;do cfjZos k5{ .
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*= l6 rf6{
 b'O{cf]6f :tDe ePsf] rf6{ agfO{ ljBfyL{sf ljrf/ n]Vg] jf n]Vg nufpg] . h:t} kmfObf–a]kmfObf, 

;sf/fTds kIf gsf/fTds kIf cflb . h:tf] kfgLdf kfOg] la?jf / hldgdf kfOg] la?jflar 
leGgtf, tf/f / u|xlar leGgtf, kf7oj|md / kf7ok':tslarsf] leGgtf cflb .

(= Pd rf6{
 tLgcf]6f :tDe ePsf] rf6{ agfO{ ljBfyL{sf ljrf/x¿ n]Vg] jf n]Vg nufpg] . h:tf]M 

PsbnLo / b'ObnLo la?jflarsf] leGgtfnfO{ o;/L klg l;sfpg ;lsG5 M

If]q PsbnLo la?jf b'ObnLo la?jf

h/f h'g la?jfsf] h/f u'R5f k/]sf] x'G5 
Tof] la?jf PsbnLo la?jf xf] .

Hf'g la?jfsf] h/f d'Vo / ;xfos h/f 5 
cyf{t\ Pp6f d'Vo h/f / cGo ;fgf ;fgf 
;xfos h/f 5g\ Tof] la?jf b'ObnLo la?jf 
xf] .

Kfft Hf'g la?jfsf] kftsf g;fx¿ 
;dfgfGt/ /x]sf x'G5g\ Tof] la?jf 
PsbnLo la?jf xf] .

Hf'g la?jfsf] kftsf g;fx¿ hfnLbf/ x'G5g\ 
Tof] la?jf b'ObnLo la?jf xf] .

lap Hf'g la?jfsf] lapdf Pp6fdfq 
KfmSn\of6f x'G5 Tof] la?jf PsbnLo 
la?jf xf] .

Hf'g la?jfsf] lapdf b'O{cf]6f kmSNof6f x'G5g\ 
tL la?jfx¿ b'ObnLo la?jf x'g\ .

pbfx/0f Wffg, ds}, s]/f, hf}, lgufnf], afF;, 
Kofh cflb .

Tff]/L, rgf, l;dL, af]8L, cfFk, lkkn, cDaf, 
plQ; cflb . 

!)= Pp6f lbg], Pp6f lng] (Give one take one)
 ljBfyL{xnfO{ s'g} ljifoj:t'÷k|Zg lbO{ a'Fbfut¿kdf s]xL a'Fbf n]Vg nufpg] . a'Fbf n]lvPsf] 

sfkL / snd lnO{ ;a}nfO{ cufl8 pleg nufpg] . csf]{ ;fyL;Fu a'Fbf ;f6f;f6 ug{ / Pp6f 
aF'bf lng / Pp6f lbg nufpg] . o:tf] cGt/lj|mof cGo a9LeGbf a9L ;fyL;Fu ug{ nufpg]

!!= lgb]{lzt ;'gfO ;f]rfO lj|mofsnfk (Directed Listening thinking activity)
 lzIfsn] syf jf s'g} ljifoj:t' eGg]÷atfpg] j|mddf s]xL efu eGg] To; af/]df k|Zg ;f]Wg], 

To;kl5 s] x'G5 xf]nf egL cg'dfg ug{ nufpg] -;f]Rg] df}sf lbg]_, csf]{ efu eGg] ToxL 
k|lj|mof bf]xf]¥ofpg], csf]{ efu eGg] ToxL k|lj|mof bf]xf]¥ofpg] .  of] lj|mofsnfk kf7sf] 1fg 
cfh{gsf] r/0fdf pkof]u ul/G5 . o;cGtu{t ljBfyL{n] lzIfsn] eg]sf] syfsf s]xL c+z 
;'G5g\ / To;eGbf cufl8 s] x'G5 egL cg'dfg u5{g\ . larlardf pgLx¿nfO{ cfkm"n] u/]sf] 
cg'dfg ;xL eof] jf ePg egL x]g{ / To;eGbf cl3 s] x'G5 egL cg'dfg ug{ nufOG5 . 
lgb]{lzt ;'gfO tyf lrGtg lj|mofsnfk Tolta]nf ckgfOG5 hlta]nf lzIfs;Fu Psk|lt dfq} 

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *388

kf7\o;fdu|L x'G5 . lzIfsn] ljBfyL{nfO{ pgLx¿n] gkl9sg} ;'g]sf] e/df syf a'em"g\ eGg] 
rfx]sf a]nfdf klg of] lj|mofsnfk u/fOG5 . lgb]{lzt ;'gfO tyf lrGtg k4lt ^ hgfb]lv 
^) hgf;Dd ljBfyL{df k|of]u ug{ ;lsG5 . Tof]eGbf a9L ljBfyL{ eP ljBfyL{sf] ;xeflutf 
36fpg slt ;do nfU5 eGg] s'/f syf slt nfdf] 5 / lzIfsn] ljBfyL{nfO{ slt ulx/f] u/L 
syf a'emfpg vf]h]sf] xf] To;df e/ kb{5 . o;nfO{ #) ldg]6eGbf nfdf] kfg'{ eg] x'Fb}g .

!#= lgb]{lzt k9fO ;f]rfO lj|mofsnfk (Directed reading thinking activity) 
 s'g} ljifoj:t'sf] s]xL efu ljBfyL{nfO{ k9\g nufpg], To; af/]df k|Zg ;f]Wg], To;kl5 s] x'G5 

xf]nf egL cg'dfg ug{ nufpg], To;}u/L afFsL efu k9\g nufpg]  ToxL k|lj|mof bf]xf]¥ofpg] . 

!$= lgb]{lzt x]/fO ;f]rfO lj|mofsnfk (Directed watching thinking activity) 
 lzIfsn] s'g} visual b]vfpg] j|mddf s]xL efu b]vfpg] -x]g]{ cj;/ lbg]_, To; af/]df k|Zg 

;f]Wg], To;kl5 s] x'G5 xf]nf egL cg'dfg ug{ nufpg], To;}u/L afFsL efusf nflu klg ToxL 
k|lj|mof bf]xf]¥ofpg] .

!%= hf]8Ldf k9fO hf]8Ldf ;f/f+z (Paired reading paired summarizing)
 ljBfyL{nfO{ hf]8Ldf /xg nufpg], s'g} ljifoj:t'sf cg'R5]bx¿ k9\g lbg], k9\g] j|mddf klxnf] 

cg'R5]b Ps hgfn] k9\g] / ;f/f+z lgsfNg] csf]{n] k|Zg ;f]Wg], k9\g]n] pQ/ lbg] . afFsL 
cg'R5]bx¿ e"ldsf kl/jt{g u/L kfn}kfnf] oxL k|lj|mofn] k9\g] .

!^= cg'/f]w ljlw (The request procedure)
 ljBfyL{nfO{ hf]8Ldf /xg nufpg], s'g}  ljifoj:t'sf cg'R5]bx¿ k9\g lbg], k9\g] j|mddf klxnf] 

cg'R5]b Ps hgfn] k9\g] csf]{n] k|Zg ;f]Wg], k9\g]n] pQ/ lbg] . afFsL cg'R5]bx¿ e"ldsf 
kl/jt{g u/L kfn}kfnf] oxL k|lj|mofn] k9\g] . -o;df ;f/f+z lgsfNg' kb}{g_

!&= k/:k/ lzIf0f (Reciprocal teaching)
 • ljBfyL{nfO{ ;d"xdf /fvL s'g} ljifoj:t'sf af/]df n]lvPsf] ;fdu|L lbg] . ;d"xsf ;b:onfO{ 

kfn}kfnf] lgDglnlvt lj|mofsnfk ug{ nufpg]
 • cg'R5]b k9\g]
 • ;f/fz lgsfNg]
 • k|Zg ;f]Wg] -;d"xsf cGo ;b:ox¿n] pQ/ lbg]_
 • sl7g s'/f ePdf :ki6 kfg]{
 • ca s] x'G5 eGg] cyf{t\ cg'dfg ug{ nufpg] vfnsf] k|Zg ;f]Wg] -;d"xsf cGo ;b:ox¿n] 

pQ/ lbg]_ .

lj:t[t¿kdf
 • of] ljlw ljBfyL{n] a'em\gsf nflu Wofgk"j{s k9"g\ eGgsf nflu pkof]uL x'G5 . ljz]if u/L 

7"nf] cfsf/sf] sIffdf of] ljlw k|of]u u/L ljBfyL{nfO{ l;sfOdf Jo:t /fVg ;lsG5 .
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p2]ZoM l;Sgsf nflu Psn] csf]{nfO{ l;sfpg dxŒjk"0f{ x'G5 . c?nfO{ l;sfpgsf nflu 
cfkm"df  klg ljifoj:t'sf af/]df af]w x'g'kg]{ ePsfn] pgLx¿ a'em]/ k9\g afWo 
x'G5g\ . o;af6 pgLx¿ k9\bf d'Vo s'/f kQf nufP/ k9\g], lj:t[t ljj/0f :yflkt 
ug]{ / kf7df ePsf s'/f cleJoSt ug]{ l;ksf] ljsf; ub{5g\ .

;xefuL ;ª\VofM ;d"x lgdf{0f u/L of] lj|mofsnfk u/fpg $ jf % hgf;Dd ;xefuLx¿ /x]sf] 
;d"xx¿ lgdf{0f ug{ ;lsG5  jf of] lj|mofsnfk hf]8f hf]8fdf klg u/fpg 
;lsG5 .

cfjZos ;fdu|LM x/]s ;d"xsf nflu sDtLdf Ps Ps kf7\o;fdu|L cfjZos x'G5 .

cfjZos ;doM kf7\o;fdu|Lsf] nDafOsf cfwf/df ;do km/s kg{;S5 . ;do w]/} nfu] klg 
pknlAw dxŒjk"0f{ x'G5 .

lj|mofsnfk

!= ;xefuLnfO{ ;d"xdf ljefhg ul/;s]kl5 x/]s ;d"xsf nflu kf7\o;fdu|Lx¿ pknAw 
u/fpg'k5{ .

@= ;d"xsf Ps hgf ;b:on] Ps cg'R5]b ;:j/ jfrg ug'{k5{ .

#= kl9;s]kl5 pSt ;xefuLn] To; cg'R5]bsf] ;f/f+z atfpg'k5{ . sl7g v08nfO{ :ki6 klg 
kfl/lbg'k5{ .

$= pSt cg'R5]bdf ePsf hfgsf/Lsf af/]df k|Zg lgdf{0f u/L cGo ;xefuLx¿nfO{ k|Zg klg 
;f]Wg] ug'{k5{ .

%= kl9;s]sf] cg'R5]beGGbf kl5 s] cfpF5 egL c?nfO{ cg'dfg ug{ nufpg'k5{ .

^= ca csf]{ cg'R5]b csf]{ Ps hgf ;xefuL n] ;:j/ jfrg u/L cufl8sf] h:t} lj|mofsnfk 
ug'{k5{ .

 o; ljlwsf] k|of]u ug'{eGbf klxn] x/]s r/0fdf ug'{kg]{ lj|mofsnfkx¿sf af/]df :ki6 ¿kdf 
atfOlbg'k5{ / tL r/0fdf s;/L cEof; ug]{ egL u/]/ b]vfOlbg klg ;lsG5 .

!*= Pshgf /xg] c? lx8\g] (One stay other stray) 
 of] Ps hgf cfkm\g} ;d"xdf a:g] / afFsL cGo ;d"xdf uO{ ;fyLx¿sf] wf/0ff a'em\g] lsl;dn] 

ul/g] ;xof]ufTds l;sfO lj|mofsnfk xf] . 7'nf] sIffsf ;a}sf ljrf/ jf wf/0ff 5f]6f] ;dodf 
cfbfgk|bfg ug{ of] /0fgLlt Hofb} pkof]uL x'G5 . lhU;df h:t} o;df klg c?nfO{ hfgsf/L 
lbg] lj1n] dxTjk"0f{ e"ldsf lgjf{x ug'{k5{ . Pp6f ;d"xdf $ jf % hgf ljBfyL{ ;xefuL 
ePdf of] /0fgLlt Hofb} k|efjsf/L x'G5 . ;d"x hltcf]6f agfPklg x'G5 . o;df 8'nlkm/sf 
nflu w]/} ;do nfUb}g t/ gofF ;d"xdf uP/ s'/f a'em\gsf nflu %.^ ldg]6 nfU5 . cyf{t\ o; 
/0fgLltdf ;d"x sfo{ lbg] / cGTodf x/]s ;d"xsf Ps hgf ;b:on] c? ;d"xsf ;b:ox¿ 
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cfPsf] a]nf cfk\mgf] ;d"xsf] sfo{sf] k|:t'lt ug]{ cGo ;b:ox¿ c? ;d"xsf] sfo{ x]g{ hfg] . 
-kfn} kfnf]_ 

lj:t[t¿kdf eGg'kbf{
 o; lj|mofsnfkaf6 ;xefuLx¿n] cfkm\gf ;fyLx¿sf] ;d"xdf ePsf s'/fx¿, wf/0ff a'em\gsf 

nflu pko'St ;xof]ufTds lj|mofsnfk xf] .

p2]ZoM 7'nf] sIffdf ;a}sf wf/0ff jf ljrf/ 5f]6f] ;dodf a'em\gsf nflu of] lj|mofsnfk 
Hofb} pkof]uL x'G5 . ;xof]ufTds k4lt ePsf sf/0f o;n] Ps csf{af6 a'em\gsf 
nflu c?nfO{ hfgsf/L lbg] lj1sf] dxŒjk"0f{ e"ldsf /xG5 .

;xefuL ;ª\VofM Pp6f ;d"xdf rf/ jf kfFr hgf ljBfyL{ ePdf of] ljlw Hofb} k|efjsf/L x'G5 . 
;d"x eg] 5nkmn ug'{kg]{ ljifoj:t'sf cfwf/df hltcf]6f agfP klg km/s kb}{g .

cfjZos ;fdu|LM ;d"xdf ePsf 5nkmnsf a'Fbfx¿ ;fd"lxs jf JolStut ¿kdf l6kf]6 ug{sf 
nflu cfjZos kg]{ sfuh / snd eP k'U5 . t/ ;d"xdf ePsf 5nkmnsf 
lgisif{sf l6kf]6nfO{ ;a}n] b]Vg] u/L k|bz{g ug]{ xf] eg] Go"hlk|G6, dfl:sË 6]k, 
dfs{/ jf ;fOgk]gsf] klg cfjZostf kb{5 .

cfjZos ;doM 8'nlkm/sf nflu x/]s gofF ;d"xdf uP/ s'/f a'em\gsf nflu $ jf % ldg]6 ;do 
5'6\ofpg'k5{ .

lqmofsnfk

1. rf/ jf kfFr hgf ;xefuLx¿nfO{ Pp6f ;d"xdf /flvG5 .

2. lzIfsn] ;xefuLx¿nfO{ pgLx¿sf] ;ª\Vof / 6]an ;ª\Vofsf cfwf/df ;d"x ljefhg u/L 
x/]s ;d"xnfO{ !,@,#,$,==== u/L j|mdzM gDa/ k|bfg u5{g\ .

3. k|To]s ;d"xnfO{ Ps Pscf]6f 5'6\6f5'6\6} ljifoj:t' lbP/ 5nkmnsf nflu cfjZos ;do 
lbg'k5{ .

4. 5nkmn ;lsPkl5 x/]s ;d"xdf Ps Ps hgf ;xefuL cfkm\g} 6]andf /xg'k5{ . afFsL 
;xefuLx¿ eg] cfkm\gf] 5]pdf /x]sf] csf]{ ;d"xdf hfg'k5{ . cfkm\gf] ;d"xsf] 6]andf /xg] 
Ps hgfn] gofF cfpg] ;d"xsf ;b:onfO{ klxn] cfkm\gf] ;d"xdf ePsf] 5nkmnsf af/]df 
;'gfpg'k5{ . o;/L cGtlj|m{ofsf j|mddf cGo ;d"xsf ;b:oaf6 cfPsf] ;'emfjnfO{ klg l6kf]6 
ug'{k5{ . lglZrt ;do kZrft\ 3'Dg] ;xefuLx¿ k'gM csf]{ ;d"xdf uO{ To;}u/L 5nkmndf 
;xefuL x'G5g\ .

5. o;/L x/]s ;xefuLx¿ x/]s ;d"xdf ePsf 5nkmnsf] l6kf]6 u/L ;s]kl5 cfkm\gf] ;d"xdf 
/x]/ cGo ;d"xsf ;xefuLnfO{ hfgsf/L lbg] lj1x¿ klg Ps 7fpFdf hDdf eO{ cfcfkm\gf] 
;d"xdf ePsf 5nkmnsf af/]df hfgsf/Lx¿ cfk;df cfbfg k|bfg u5{g\ .
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!(= u|flkm6L (Graffiti)
 ;d"xnfO{ km/s km/s sfo{ lbg] -Go'hlk|G6df n]Vg nufpg]_, s]xL ;dokl5 Pp6f ;d"xsf] 

Go'hlk|G6 kfn}kfnf] csf]{ ;d"xnfO{ lbg], tL ;d"xn] gk'u nfu]sf] s'/f yKg] . o;/L x/]s ;d"xsf] 
Go'hlk|G6 x/]s ;d"xdf k'u]/ yk s'/f n]vL ;s]kl5 ;DalGwt ;d"xnfO{ cGo ;d"xsf] yk 
s'/f;lxt k|:t't ug{ nufpg]

@)= a'Fbf ;ª\s]t ;lxt k9fO (Reading with text coding)
 s'g} ljifoj:t' k9\g lbg] / s7Lg jf dxŒjk"0f{ zAb jf zAbfjnL jf jfSosf] d'gL /]vf tfg]/ 

jf cGo s'g} tl/sfn] ;ª\s]t ug{ nufpg] . cyjf ljBfyL{n] kf7df lglZrt hfgsf/L vf]Hg] 
/ tL hfgsf/L km]nf k/]sf 7fpFdf lglZrt ;ª\s]t lbg] lj|mofsnfknfO{ kf7of+znfO{ ;ª\s]t 
lbb} k9\g] /0fgLlt elgG5 . o;af6 kf7 k9\g'sf] p2]Zo lgwf{/0f ug{, Tof] p2]Zo xfl;n ug]{ 
u/L k9\g / kl5 uP/ kf7df ePsf s'/fnfO{ pkof]u ug{ ljBfyL{nfO{ ;xof]u k'U5 . sIffdf 
hlt;'s} ljBfyL{ ;ª\Vof ePklg of] lj|mofsnfk ug{ ;lsG5 . o;/L kf7\of+z k9\gsf nflu 
;fdfGo lsl;dn] k9\geGbf @% k|ltzt jf ;f]eGbf a9L ;do rflxG5 .

@!= d"No /]vf -Value line)
 jfbljjfbsf nflu pko'St x'g] vfnsf] s'g} d'2f÷ljifoj:t' lbg], ljBfyL{nfO{ ;xdt x'g]hlt 

Ps 7fpFdf / c;xdt x'g] hlt csf]{ 7fpFdf pleg nufpg] . x/]s ;d"xn] ts{ /fvL csf]{ 
;d"xsf ;fyLnfO{ cfk"m lt/ tfGg df}sf lbg] .

@@= d]/f] s'/f ;lsof] cyf{t\ lardf snd (Pens in middle) 
 of] ;xof]ufTds l;sfO /0fgLlt xf] h;n] pknAw ;donfO{ ;d"xsf ljBfyL{n] ;dfg ¿kdf 

pkof]u ug{ ;xof]u k'¥ofpF5 . ;d"xsf] 5nkmndf cS;/ Ps hgf ljBfyL{sf] af]njfnf x'G5 
/ c? ljBfyL{ gaf]Ng] cj:yf x'G5 . d]/f] s'/f ;lsof] ljlwn] ;a} ljBfyL{nfO{ af]Ng nufpg] 
cj;/ k|bfg u5{ . of] /0fgLlt # b]lv !) hgf ;Ddsf] ;fgf] ;d"xdf k|efjsf/L x'G5 . of] 
lj|mofsnfk csf]{ ;xof]ufTds lj|mofsnfk eO/x]sf a]nf klg ;~rfng ug{ ;lsg] ePsfn] 
o;sf nflu 5'6\6} ;do klg cfjZos kb{}g . ;d"xsf x/]s ;b:onfO{ s'g} ljifoj:t'df s'/f 
/flv;s]kl5 ;ª\s]t :j¿k Pp6f snd /fVg nufpg], cGTodf lzIfsn] s'g} snd p7fpg] 
/ h;sf] snd xf] p;}n] cfk"mn] klxn] /fv]sf] s'/f k'gM atfpg]

@#= tftf] s';L{ (Hot chair) 
 s'g} ljifoj:t' k9\g lbg] / To;af6 k|Zg agfpg nufpg] . ;xefuLdWo] s]xLnfO{ kfn}kfnf] 

cufl8 af]nfO{ Pp6f s'rL{ -tftf] s'rL{, ;fª\s]lts ¿kdf_ df a:g nufpg] . cGo ;fyLn] 
kfn}kfnf] k|Zg ;f]Wg] / p;n] ;a}sf] k|Zgsf] pQ/ kfn}kfnf] lbg'kg]{ . cyf{t\

 • %.^ hgfsf] Pp6f ;d"x lgdf{0f ug]{ / k|To]s ;d"xnfO{ kf7o;fdu|L k9\g lbg]-o;df 
kf7o;fdu|Lsf] ¿kdf ljBfnodf kf7ok':tsnfO{ lng ;lsG5_ . o;/L k|To]s ;d"xdf 
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;'?df JolStut¿kdf / kl5 ;d"xdf ljifoj:t'df l;s]sf] s'/fsf] ;f/f+z lgsfNg nufO{ 
k|To]s ;xefuLnfO{ sDtLdf %.% cf]6f k|Zg agfpg nufpg] 

 • ;a} ;d"xdf of] sfo{ ;ls;s]kZrft\ ;d"xaf6 uf]nfk|yfåf/f jf cGo tl/sfaf6 Ps 
hgfnfO{ s';L{df a:g nufpg] 

 • s';L{df a;]sf] ljBfyL{nfO{ k|To]s ;d"xaf6 gbf]xl/g] u/L k|Zg ;f]Wg nufpg] 
 • ;f]w]sf] k|Zgsf] hjfkm s';L{df a:g] ljBfyL{n] lbg'kg]{ x'G5 . -k|Zgsf] hjfkm lbg g;s]sf] 

v08df pSt ljBfyL{nfO{ ps';d's';, ck7\of/f], kl;gf;d]t cfpg ;Sg] x'gfn] s';L{df 
a:bf tftf] cg'ej x'g] ePsfn] o;nfO{ tftf] s';L{ elgPsf] xf]_

 • Tfftf] s';L{df a;]sf] ljBfyfL{n] hjfkm lbg g;s]sf] cj:yfdf h'g ;d"xsf] ;xefuLn] k|Zg 
;f]w]sf] p;}n] hjfkm lbg'kg]{ x'G5 . o; lx;fan] eGg] xf] eg] o; tl/sfdf ;+nUg k|To]s 
;xefuL l;Sgsf nflu ;ts{ x'G5g\ .

 • Pjd\ j|mdn] cGo ;d"xaf6 klg Ps hgf ;xefuL 5gf]6 eO{ clus} j|mdcg';f/ sfo{ 
ug'{kg]{ x'G5 . 

@$= s], To;f] eP s] < ca s] < (What? So What? Now what?)
 ;"rgfd"ns ;fdu|Laf6 k|fKt ljrf/nfO{ Jojxf/df pkof]u ug{ dbt k'¥ofpg] /0fgLltnfO{ s] <  

To;f] eP s] < ca s] < elgG5 . ;/f]sf/jfnfx¿ Kf|foM ljBfnodf l;s]sf] 1fg jf:tljs 
hLjg;Fu d]n vfFb}g eGg] u5{g\ . s] < To;f] eP s] < ca s] < tl/sfn] ljBfyL{nfO{ lbOPsf] 
kf7sf d'Vo ljrf/ l;Sg, dflg;sf] Jojxf/df To;n] kfg]{ k|efjsf af/]df ;f]Rg / tL ljrf/df 
cfwfl/t sfdx¿ 5fGg tyf Jojxf/df k|of]u ug{ l;sfpF5 . of] ljlw sIffdf ePhlt ;a} 
ljBfyL{df k|of]u ug{ ;lsG5 . o;sf nflu k'/} sIff ;do nfUg ;S5 .

@%= clGtd kfnf] d]/f] (Save the Last Word for Me)
 clGtd kfnf] d]/f] /0fgLltn] 5nkmndf efu lng grfx]/ r'krfk a;]sf ljBfyL{nfO{ ;xefuL 

agfpg dbt u5{ . ;fdfGotof sIffdf ul/g] 5nkmnsf ;DaGwdf ;DalGwt lzIfsn] eg]sf] 
s'/f g} clGtd x'G5 . t/ o:tf] clGtd zAb ljBfyL{nfO{ eGg lbPsf v08df pgLx¿nfO{ 
ljrf/ JoSt ug{sf nflu k|f]T;fxg ldN5 . of] k4ltn] ljBfyL{nfO{ kf7\of;fdu|Ldf ePsf dWo] 
pgLx¿sf] ?lrsf] d'Vo ljifo kQf nufpg / sIffdf x'g] 5nkmnsf] ;Dk"0f{ lhDd]jf/L lng 
l;sfpF5 . of] ljlwdf sIffsf ;a} ljBfyL{nfO{ ;xefuL u/fpg ;lsG5 . o;sf nflu @) b]lv 
$) ldg]6sf] ;do cfjZostf kg{ ;S5 .

@^= lhU;c (Jigsaw)
 lhU;cdf ljBfyL{n] l;Sgsf nflu Ps csf{nfO{ ;xof]u ug'{k5{ . ljBfyL{n] kf7 kl9/x]sf 

a]nfdf, s;}sf] k|:t'lt ;'lg/x]sf a]nfdf cyjf ;fd"lxs ¿kdf cg';Gwfg ul//x]sf a]nfdf 
o;sf] pkof]u ug{ ;lsG5 . cGo ;xof]ufTds l;sfO lj|mofsnfk h:t} lhU;c ljlwdf 
klg l;sf?sf] ;lj|mo ;xeflutf cfjZos x'G5 . o; ljlwdf lzIfsn] lj|mofsnfk ;~rfng 
ug'{clu kf7sf af/]df sfo{;"rL tof/ ug'{k5{ .
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p2]ZoM lhU;c ljlwn] ;a} ljBfyL{nfO{ ;a} ;fdu|L k9\g ;xof]u u5{ . pgLx¿ cfcfkm\gf 
efudf k/]sf s'/f Ps csf{nfO{ l;sfpFbf k9fO af]wk/s aGg hfG5 . o;/L 
lzIf0f l;sfO lj|mofsnfkdf ;a} ljBfyL{n] ;lj|mo e"ldsf v]N5g\ . uxg cg'ej 
xfl;n u5{g\ / uxg lrGtg ug{ ;S5g\ .

;xefuL ;ª\VofM of] ljlwdf ( hgfb]lv () hgf;Dd ;xefuL ePsf] sIffdf k|of]u ug{ ;lsG5 . 
;xefuLx¿sf] ;d"x lgdf{0f ubf{ hfGg] ghfGg] 5\Øf;ld; ldnfP/ /fVg' j]z x'G5 .

cfjZos ;doM of] tl/sfaf6 5nkmn u/fpFbf $% ldg]6 b]lv ! 306f;Dd ;do cfjZos k5{ .  
sDtLdf klg ljifoj:t'sf] tof/L / ;"rL lgdf{0fsf nflu !% ldg]6, ;d"xut 
5nkmn !) ldg]6, gofF ;d"xdf 5nkmn !) ldg]6 tyf dft[ ;d"xdf uP/ k9fpg 
@) b]lv #) ldg]6 ;do cfjZos k5{ .

cfjZos ;fdu|LM 5nkmnsf nflu cfjZos kf7\o;fdu|L, sfuh tyf snd 

lqmofsnfkM

1. klxnf] r/0fM lzIfsn] ljifoj:t'sf] ljifo k|j]z u/fO{ cfwf/e"t cfwf/x¿ k|:t't ug'{k5{ . 
5nkmnsf nflu a'Fbfx¿ l6kf]6 u/fO{ ldNbfh'Nbf a'Fbfx¿nfO{ PsLs/0f klg ug'{k5{ . o;/L 
a'Fbfx¿ agfpFbf tLgb]lv ;ft cf7cf]6f;Dd agfpg ;lsG5 . olb ljifoj:t'sf] k|s[ltcg';f/ 
w]/} a"Fbfx¿ aGg ;Sg] ePdf ldNbfh'Nbf a'Fbfx¿nfO{ PsLs[t u/L ;ª\Vof 36fpg ;lsG5 .

2. bf];|f] r/0fM 5nkmnsf nflu tof/ ul/Psf a'Fbf ;ª\Vofsf cfwf/df ;xefuLx¿nfO{ Tolt 
g} ;d"xdf ljefhg ug'{k5{ . To;/L ljeflht x/]s ;d"xnfO{ Ps Ps a'Fbfsf af/]df lj:t[t 
5nkmn ug{sf nflu ;do k|bfg ug'{k5{ 

3. t];|f] r/0fM 5nkmn ;dfKt eO;s]kl5 k'gM a'Fbf ;ª\Vofsf cfwf/df x/]s ;d"xsf ;b:ox¿nfO{  
!, @, #, $, ==== u/L gDa/ k|bfg ug'{k5{ . o;f] ubf{ Pp6} ;d"xdf Pp6} gDa/sf PseGbf a9L 
;xefuL x'g klg ;S5g\ . To;kl5 x/]s ;xefuLn] cfkm\gf] gDa/cg';f/ tf]lsPsf] 6]a'ndf 
uP/ tf]lsPsf] a'Fbfdfly 5nkmn / ljrf/ cfbfg k|bfg u5{g\ . To;f] ubf{ klxn]sf] cfkm\gf] 
dft[ ;d"xdf ePsf 5nkmn;d]tsf cfwf/df ljrf/ cfbfg k|bfg ug{ ;lsG5 .

4. rf}yf] r/0fM gofF ;d"xdf tf]lsPsf] a'Fbfdfly lj:t[t 5nkmn ul/;s]kl5 ;xefuLx¿ k'gM 
cfkm\gf] klxn]s} dft[ ;d"xdf kms{G5g\ / clusf] gofF ;d"xdf ePsf 5nkmnsf s'/fx¿ 
kfn}kfnf] cfbfg k|bfg ub{5g\ .

5. o;/L, x/]s ;xefuLn] gofF ;d"xdf ePsf s'/fx¿ cfkm\gf] dft[;d"xdf uP/ k'gM k|:t't ug'{k5{ 
h;n] ubf{ 5nkmn ;fy{s x'G5 . x/]s ;xefuL lhDd]jf/k"0f{ / ;r]t x'G5g\ . o;df Ps 
csf{df ;xof]ufTds e"ldsf dxŒjk"0f{ x'G5 .

पाठ्य
क्रम

 विक
ास 
केन्द्र



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff *394

cg';"rL @ ckf+utf ePsf ljBfyL{nfO{ ;xhLs/0f ubf{ Wofg lbg'kg]{ s'/fx¿
-s_ b[li6ljxLg (Blind) ckfª\utf
 • Kff7\ok':tssf] lj|mofsnfkcg';f/sf] k|of]u cjnf]sg u/fpFbf b[li6ljxLg ljBfyL{nfO{ JofVofTds 

ljlw ckgfpg'xf];\ .
 • ljBfyL{nfO{ x/]s lrqdf lbg vf]h]sf] ;Gb]z JofVof ug'{xf];\ . 
 • ljBfyL{sf nflu k|of]ufTds lj|mofsnfkx¿ Ufbf{ x'g ;Sg] hf]lvd;d]t atfpg'xf];\ / k|of]ufTds 

sfo{ ;d"x hf]8Ldf u/fpg'xf];\ .
 • d]6fsf8{df n]Vg nufpFbf b[li6ljxLg ljBfyL{sf nflu pko'St cg's"ntf ;xkf7Laf6 sf8{df n]Vg 

nufpg'xf];\ jf a|]nlnlkdf n]Vg nufP/ k9\g nufpg'xf];\ .
 • b[li6ljxLg jf cGo ckfª\utf ePsf ljBfyL{nfO{ cg's"n k|ljlw 5 eg] To;sf] k|of]u ug{ 

nufpg'xf];\ h:t} M af]Ng] ydf]{ld6/ h'g ;fdfGotof ljBfnox¿df kfOFb}g .
 • ljBfyL{nfO{ sGe]S; / sGs]e n]G; tyf P]gf 5f]P/ cg'ej ug]{ cj;/ lbg'xf];\ .
 • s'g} klg sf]l/Psf] lrqdfly udn] /ª\uLg wfuf] 6fF;]/ n]G;af6 x'g] cfjt{g lj|mofsf] k|bz{g 

u/fpg ;lsg] 5 / o; lj|mofsnfk hf]8L ;d"xdf u/fpg'xf];\ .
 • ;Dej eP;Dd b[li6ljxLg ljBfyL{nfO{;d]t cfjfho'St ;km\6j]o/dfkm{t sDKo'6/ jf PG8«f]O8 

df]afOn jf 6\ofan]6sf] k|of]uaf6 OG6/g]6af6 vf]hL ug]{ lj|mofsnfk ug{ nufpg'xf];\ .

-v_ Go"g b[li6o'St ckfª\utf (Partial sighted) 
 • Vf'Nnf cfFvfn] cf}ifwLsf] k|of]u, zNolrlsT;f jf r:df k|of]u h:tf pkrf/af6 klg !) b]lv 

@) lkm6;Ddsf] b'/Laf6 xftsf] cfF}nf 5'6\ofpg afwf x'g] cj:yf Go"g b[li6ljxLg ckfª\utf xf] .
 • o:tf ljBfyL{nfO{ ;se/ pHofnf] a9L ePsf] / n]Vg] af]8{sf] glhs}sf] l;6df a:g nufpg'xf];\ .
 • af]8{df n]Vbf cfjfh a'lem]g u/L s]xL 7'nf] cIf/df n]Vg] ug'{xf];\ .
 • cfjfh/lxt lel8of] k|bz{g ubf{ ;dfgfGt/ ¿kdf JofVofTds ljlw;d]t ckgfpg'xf];\ .

-u_ alx/f ckfª\utf (Deaf)
 • ;'gfOsf cª\ux¿sf] agfj6 Pjd\ :j/sf] klxrfg, :yfg, ptf/r9fj tyf :j/sf] dfqf / u'0f 

5'6\ofpg] 1fg]Gb|Lo sfo{df ljrngaf6 Wjlgsf] tLI0ftf *) 8]l;aneGbf dflysf] Wjlg ;'Gg 
g;Sg] cj:yf alx/f ckfª\utf xf] .

 • ;~rf/sf nflu ;fª\s]lts efiff k|of]u ug'{xf];\ .
 • Aflx/f ljBfyL{sf nflu bf]ef;]sf] dbt lnO{ ;fª\s]lts efiffdf ;xh zAbfjnL k|of]u u/]/ 

cGtlj{|mofTds ljlw ckgfpg'xf];\ .
 • ljBfyL{nfO{ sDkg / t/ª\u k|;f/0fsf af/]df hfgsf/L lbg sDkgsf] :kz{ u/fpg' /fd|f] x'G5 .

-3_ ;':t >j0f ckfª\utf (Hard of hearing) 
 • sd dfq ;'Gg] t/ sd ;'g]/ :ki6 af]Ng ;Sg], ;'GgnfO{ sfgdf >j0f oGq /fVg'kg]{ cj:yf ;':t 

>j0f xf] .
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 • ;':t >j0f ePsf ljBfyL{nfO{ ;fª\s]lts efiff geO{ >j0f oGqsf] k|of]u u/fpg'k5{ .
 • ;':t >j0f ePsf ljBfyL{nfO{ lzIfsn] cfkm" glhs} /fVg] / cln 7'nf] :j/df af]n]/ cWofkg 

u/fpg'k5{ .

-ª_ >j0f b[li6ljxLg ckfª\utf (Deaf blindness) 
 • >j0f;DaGwL / b[li6ljxLg;DaGwL 1fg]lGb|osf] ljrngaf6 JolStsf] ;~rf/, rfn / ljsf;f]Gd'v 

sfo{ ug{ afwf x'g] cj:yf >j0f b[li6ljxLg ckfª\utf xf] .
 • o:tf ljBfyL{nfO{ lgoldt sIffsf]7fdf /fv]/ cWofkg u/fpg Tolt Jofjxfl/s x'Fb}g . 
 • o:tf ljBfyL{nfO{ :kz{ ;~rf/sf] ljlw ckgfpg'k5{ .

-r_ :j/ jf af]nfO;DaGwL ckfª\utf (Speech disability) 
 • df}lvs cfjfh pTkfbg / cleJoSt ug]{ cª\ux¿df pTkGg sfo{ut ljrngsf sf/0f tyf af]Nbf 

:j/sf] ptf/ r9fjdf sl7gfO, c:ki6 af]nL, af]Nbf zAb jf cIf/ bf]xf]l/g' jf c8\sg] cj:yf 
:Jf/ af]nfO;DaGwL ckfª\utf xf] .

 • o:tf ljBfyL{nfO{ df}lvs lj|mofsnfkx¿ u/fpFbf kof{Kt ;do lbP/ pgLx¿nfO{ lzIfsn] 
w}o{tfk"j{s ;'Gg'k5{ .

-5_ af}l4s ckfª\utf 
 • s'g} JolStdf pd]/sf] j[l4;Fu} af}l4s ;r]tgfsf] ljsf;df afwf pTkGg eO{ pd]/ ;fk]If af}l4s 

ljsf; gePsf jf l9nf ePsf sf/0fn] pd]/ jf jftfj/0f ;fk]If lj|mofsnfk ug{ afwf x'g] 
cj:yfnfO{ af}l4s ckfª\utf egLG5 / o;df j|mf]df]hf]d @! Dff ePsf] ljrngaf6 x'g] 8fpg 
l;G8«f]d;d]t k5{g\ .

 • o:tf ljBfyL{nfO{ ;d"xdf rf6{ tyf df]8]n ljt/0f u/L cWofkg u/fpg] ljlw ckgfpg ;lsG5 
 • clt czSt cj:yfsf ljBfyL{nfO{ 5'6\6} kf7\oj|md tyf d"Nofª\sg k4ltsf] cfjZostf k5{ .

-h_ cl6Hd ckfª\utf (Autism spectrum conditions) 
 • of] JolStdf hGd]sf] klxnf] tLg jif{leq b]vfkg]{ :gfo'ut ljrng xf], h;sf] sf/0faf6 JolStsf] 

;~rf/ ug]{, c¿;Fusf] ;DaGwsf] af]w ug]{ sfo{df ljrng cfPsf] x'G5 .
 • o:tf ljBfyL{n] lg/Gt/ Ps} k|sf/sf] c;fGble{s Jojxf/ bf]xf]¥ofO{ /xg] ub{5g\ .
 • o:f ckfª\utfnfO{ l;sfO;DaGwL ckfª\utf elgG5 / o:tf ljBfyL{sf nflu uDeL/ OlGb|out 

;'/If0f, rfnsf] ;dGjodf ;Lldttf / Jojxf/sf] cg';/0fdf afwf x'G5 .
 • o:tf ljBfyL{sf nflu pgLx¿sf] kl/j]z a'em]/ lzIfsn] Jojxf/ / k|Zgf]Tt/ ug'{xf];\ .
 • d"nwf/sf] z}lIfs k|0ffnLdf o:tf afnaflnsfnfO{ ;dfj]z ug{ sl7g dflgG5 t/ cGo ;fyL;Fu 

hf]8Ldf sfo{ ug{ nufpFbf Tof] k|efjsf/L x'G5 .
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-em_ dfgl;s jf dgf];fdflhs ckfª\utf (Mental/Psychosocial disability) 
 • dl:tis / dl:tisdf ePsf] rf]6k6s, j+zfg'ut u'0f jf dgf]ut ljrngsf sf/0f dfgl;s 

cª\ux¿sf] sfo{df cfPsf cGtlj|mof tyf ;r]tg, cled'vLs/0f, :km'tL{, :d/0f zlSt, efiff, 
u0fgf h:tf dfgl;s sfo{ ;Dkfbgsf j|mddf /xg] afwfsf sf/0fn] pd]/ / kl/l:yltcg';f/ 
Jojxf/ ug{ sl7gfO x'g] cj:yf dfgl;s jf dgf];fdflhs ckfª\utf xf] .

 • s'g} 7'nf] 36gfdf k/]sf / cfkmGt u'dfPsf afnaflnsfnfO{ c:yfoL¿kdf ;d]t o:tf] ljlIfKttfsf] 
cj:yf x'g ;S5 .

 • lzIfsn] dfofn' Jojxf/ u/]/ l;sfpFbf o:tf afnaflnsfn] c¿ ;/x l;Sg ;S5g\ / pgLx¿sf] 
ljlIfKttf ;d]t la:tf/} sd x'Fb} hfG5 .

-`_ x]df]lkmlnof (Hemophilia) ckfª\utf 
 • cg'j+zL c;/sf sf/0f JolStsf] /Stsl0fsfdf x'g] km\ofS6/sf] dfqfdf ePsf] sdLaf6 

/Stsl0fsfdf ljrng cfO{ /ut hDg] sfo{df ;d:of pTkGg x'g] zf/Ll/s cj:yf g} x]df]lkmlnof 
ckfª\utf xf] .

 • o:tf ljBfyL{nfO{ s'g} k|sf/sf] rf]6k6s nfUg jf zf/Ll/s tgfj lbg' x'Fb}g .
 • u'unaf6 vf]hL u/L o'6\o'a / /St s0f;DaGwL ;fdu|L 8fpgnf]8 ug]{ j|mddf x]df]lkmlnofsf] 

af/]df hfgsf/L lng nufO{ h'g Kn]6n]6\;sf] ljrngdf x'G5 eGg] yfxf lbg'xf];\ .

-6_ zf/Ll/s ckfª\utf (Physical disability) 
 • :gfo' df+;k];L / hf]gL{x¿ tyf x8\8Lsf] agfj6 Pjd\ ;~rfng sfo{x¿df ePsf] ljrngsf] 

k|efjaf6 JolStdf zf/Ll/s cª\ux¿sf] ;~rfng, k|of]u / lxF8\8'ndf pTkGg ePsf] cj/f]wsf] 
cGtlj{mof zf/Ll/s ckfª\utf xf] . o:tf] ckfª\utfsf] cj:yf ljljw k|sf/sf x'G5g\ .

 • xftsf] ckfª\utf ePsf ljBfyL{ 5g\ eg] ;xkf7Lsf] ;fydf lj|mofsnfk ug{ nufpg'xf];\ .
 • d]6fsf8{df n]Vg nufpFbf o:tf ljBfyL{sf nflu ;xkf7Laf6 sf8{df n]Vg nufP/ k9\g  

nufpg'xf];\ .

-7_ afn kIf3ft -kf]lnof_ (Poliomyelitis) 
 • afNofj:yfdf kf]lnof] /f]unflu To;sf] b'ikl/0ffdaf6 z/L/sf] Ps jf w]/} cª\ux¿df bL3{sfnLg 

kIf3ftsf] c;/ /lx/xg] cj:yf afn kIf3ft xf] .
 • lzIfsn] pgLx¿sf] ;xefuLtfdf cfpg ;Sg] jfwfnfO{ ljrf/ u/]/ ;sf/fTds Jojxf/ ug'{k5{ .

-8_ zf/Ll/s cª\uljxLg ckfª\utf (Amputation)
 • rf]6k6sdf pkrf/ x'g g;ls, ca'{b /f]usf sf/0f jf b'3{6gf jf k|sf]kdf k/L JolStsf] xft, 

v'6\6f jf xftv'6\6f b'j} jf xftv'6\6fsf s]xL c+z z/L/af6 5'l6\6P/ k'gM ;f] k|Tofof]hg x'g 
g;sL cª\uljxLg ePsf] cj:yf zf/Ll/s cª\uljxLg ckfª\utf xf] 

 • s[lqd cª\usf] k|of]uaf6 ;fdfGo b}lgs hLjgsf lj|mofsnfkx¿ ;Dkfbg ;xh¿kdf ug{ ;lsP 
klg s[lqd cª\usf] u'0f:t/df cfly{s ;fdflhs lj|mofsnfkdf x'g] ;lj|motf lge{/ /xG5 .
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 • o:tf ljBfyL{nfO{ ;dfj]zL ;d"x agfP/ hf]8Ldf sfo{ ug{ nufpbf pko'St x'G5 .
 • zf/Ll/s ckfª\utf ePsf ljBfyL{nfO{ c;fjwfgLk"j{s k|of]ufTds lj|mofsnfkx¿ u/]df x'g] ;Sg] 

hf]lvd;d]t agfpg'xf];\ .

-9_ df+;k];L ljrng ckfª\utf (Muscular dystrophy) 
 • z/L/sf] rfnnfO{ lgoldt ug]{ df+;k];Ldf j+zfg'ut jf cg'j+zOL sf/0fn] l;lyntf cfO{ cg'j+zL 

sl0fsf (genes) df :j:y df+zk]zL lgdf{0f ug{ cfjZos kg]{ hLjs0f -k|f]l6g_ tof/ ug]{ ;"rgf 
;Dk|]zg x'g ;Sb}g . o;af6 hLjs0fsf] cefj eO{ df+;k];L / tGt'sf] ;d'lrt ljsf; gx'g] 
x'Fbf JolStsf] rfn, af]nLrfnL / b}lgs sfo{ ;Dkfbgdf afwf cfpg] cj:yf df+;k];L ljrng 
ckfª\utf xf] .

 • o:tf ljBfyL{nfO{ pko'St cg's"ntf lbg'k5{ t/ zf/Ll/s kl/>d kg]{ sfd lbg' x'Fb}g . kl/of]hgf 
sfo{ ;dfj]zL ¿kdf ;d"x jf hf]8Ldf u/fpFbf /fd|f] x'G5 .

-0f_ d]¿b08 kIf3ft ckfª\utf (Paraplegia)
 • b'3{6gf jf s'g} sf/0fn] d]?b08sf] s'g} klg efudf rf]6k6s nflu z/L/sf] cGo cª\ux¿sf] 

;~rf/ dl:tis;Fu afwf pTkGg eO{ z/L/sf] rfn, df+;k];Lsf] ;dGjo / lgisf;g k|0ffnLdf 
ePsf] clgoGq0fsf] cj:yf d]¿b08 kIf3ft ckfª\utf xf] .

 • d]?b08sf] s'g efudf rf]6k6s nfu]sf] xf] To;sf] cfwf/df z/L/sf] rfn, df+;k];L / lgisf;g 
k|0ffnLsf] lgoGq0fsf] ufDeLo{ lge{/ ub{5 .

 • o:tf ljBfyL{nfO{ cj/f]wd'St, ;lhnf] 8]:s a]Gr tyf zf}rfno kfos kg]{ u/L sIffsf]7fsf] 
Joj:yf u/Llbg'xf];\ .

 • o:tf ljBfyL{nfO{ lbOPsf] lrqx¿ cyjf sfo{x¿ ePsf] / gePsf] cjnf]sg ubf{ hf]8L agfP/ 
5nkmn u/fpg'xf];\ .

-t_ afn dl:tis3ft ckfª\utf (Cerebral palsy)
 • dl:tissf] lglZrt jf w]/} If]qdf e|'0fsf] ljsf;b]lv jf lzz' cj:yfdf jf hGdg] j|mddf 

rf]6k6s nfu]/ To;sf] bL3{sfnLg c;/sf sf/0f JolStsf] zf/Ll/s rfn / df+;k];L ;dGjodf 
afwf x'g] cj:yf afn dl:tis3ft ckfª\utf xf] .

 • o:tf ljBfyL{nfO{ cGo ;fyL;Fu hf]8Ldf sfo{ ug{ nufpFbf pko'St x'G5 . 
 • k|foh;f] pxL ;fyLnfO{ hf]8L agfOlbg' /fd|f] x'G5 lsgsL lg/Gt/ ;Dks{df /xg] ;fyLn] af]n]/ 

efiff a'em\g ;S5g\ / ;~rf/ ;xh x'g ;S5 .

-y_ xf]rf k'8\sf ckfª\utf (Little people) 
 • JolStsf] z/L/sf] prfOdf ePsf] c;/o'St Go"gtf ePsf] cj:yf zf/Ll/s ckfª\utf xf] h;df 

JolStsf] pd]/ / prfOsf] ;dfg'kflts ljsf; x'Fb}g .
 • o:tf ljBfyL{nfO{ xf]rf] 8]:s, a]~r / n]Vg] af]8{sf] glhs} a:g lbg'k5{ .
 • k|of]ufTds sIffdf ;d]t cufl8 /fVg'k5{ .
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-b_ lglZrt l;sfO ckfª\utf (Specific learning disability)
 • o:tf] ldl>t cj:yf xf], h;df JolStnfO{ efiffsf] k|zf]wg lnlvt jf df}lvs ug{ sl7gfO x'G5 

eg] n]vfO, jfrg, u0fgf, lxHh] jf JofVof ug]{ l;ksf] :d[ltdf afwf x'G5 . sIffdf o:tf l;sfO 
l9nfO ePsf ljBfyL{ ePdf k|Zg k6s k6s bf]xf]¥ofP/ a'emfO lbg'xf];\ .

-w_ bL3{sfnLg :gfo'ut ljrng ckfª\utf -5f/]/f]u_ (Chronic neurooLgical conditions)
 • JolStsf] :gfo'ut k|0ffnLdf cfPsf] bL3{sfnLg ljrngsf sf/0f k6s k6s jf nfdf] ;dosf] 

cGt/fndf :gfo' k|0ffnLsf] lgoldt sfo{df afwf pTkGg eO{ JolSt cr]tg l:ytLdf /xg] cj:yf 
bL3{sfnLg :gfo'ut ljrng  ckfª\utf xf] . o:tf ljBfyL{ c¿ ;dodf ;dfGo b]lvPtf klg s'g} 
a]nf cf3ftsf] cj:yfdf x'g ;S5g\ . t;y{ lzIfsn] o:tf] ljBfyL{nfO{ klxrfg u/L hf]lvdd'St 
cj:yfsf] l;h{gf u/Llbg'xf];\ .
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g]kfn ;/sf/
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