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-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 ._

k|yd ;+:s/0f M	lj= ;+= @)*!

d'b|s M



xfd|f] egfO
lzIf0f Pp6f snf xf] . kf7\oj|md lzIf0f z}Ifl0fs sf] d"n cfwf/ xf] . kf7\ok':ts ljBfyL{df ck]lIft bIftf 
ljsf; ug]{ Ps d'Vo ;fwg xf] . oxL 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 /aLgf dxh{g, >L s]z/jxfb'/ v'nfn,>L slag nfdf  
>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 j}s'07k|;fb cof{n / Od gf/fo0f >]i7, k|f=8f=s[i0feSt dxh{g, 8f= sdnk|;fb cfrfo{, >L k|ldnf avtL,  
>L pdfgfy nD;fn, >L x]/Da/fh sF8]n, >L ldgf >]i7, >L hgs/fh kGt, >L z}n]zs'df/ k|wfgsf] of]ubfg 
/x]sf] 5 . o; lgb]{lzsfsf] efiff ;Dkfbg >L lrgfs'df/L lg/f}nfaf6 / snf ;Dkfbg >L >Lxl/ >]i7af6 ePsf] 
xf] . o; lgb]{lzsfsf] clGtdLs/0f, snf ;Dkfbg / 5kfOsf nflu k|fljlws ;xof]u USAID Clean Air/FHI 
360 af6 k|fKt 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 . lzIfs lgb]{lzsf lzIfsnfO{ sfo{ut k|lzIf0f lbg] / l;sfO ;xhLs/0f k|lj|mofdf 
gjLg k|ljlw;Fu ;w}F ;lj|mo /fVg] k"/s ;fdu|L xf] . o;df kf7\oj|md tyf kf7\ok':tsdf lgb]{z ul/Psf z}
Ifl0fs  ;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 z}Ifl0fs afns]lGb|t, z}Ifl0fs s]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/0fsf] ljsf; u/fO{ l;s]sf ljifoj:t'nfO{ k|of]lus agfpg ;Sg] 5g\ eGg] ck]Iff ul/Psf]  
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 . sIffdf ;a} k|sf/sf Ifdtf ePsf ljBfyL{sf] l;sfO pknlAwnfO{ j}olSts ¿kdf cfsng ug{ 
;xh xf];\ eGg] Wo]o o; lgb]{lzsfsf] /x]sf] 5 . z}Ifl0fs  / 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;

 kf7\oj|md ljsf; s]Gb|
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!=	 j}1flgs cWoog=========================================================================================================================1

@=	 ;hLjsf] juL{s/0f===================================================================================================================23
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!@=	 a|Xdf08====================================================================================================================================386
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!(=	 b}lgs hLjgdf k|of]u x'g] /;fogx¿================================================================================540



kl/ro

cfwff/e"t lzIff kf7\oj|md, @)&* - sIff ( / !) _ cg';f/ ljsf; ul/Psf] sIff !) sf] lj1fg 
tyf k|ljlw ljifosf] 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 kf7df 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] logs} 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]{ kIf M

•• 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 z}Ifl0fs sf 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 
z}Ifl0fssf 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]{ ljBfyL lbOPsf] 
lhDd]jf/Lcg';f/ lgwf{l/t lj|mofsnfkdf ljBfyL{n] cjnf]sg ug]{, k|of]u tyf k/LIf0f ug]{, zf]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 
z}Ifl0fssf 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 (CAS) pkof]u ug'{xf];\ .
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•• ljBfyL{sf] b}lgs z}Ifl0fs n]vfhf]vfsf nflu cfGtl/s d"Nofª\sg sfo{ljlw @)*) df lbOPsf 
cfwf/x¿ tyf ?la|S;sf] k|of]u ug'{xf];\ .

•• k|To]s lbgsf] z}Ifl0fs lj|mofsnfk u/fpg] j|mddf z}Ifl0fsdf ;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 z}Ifl0fs ;'lglzrt ug{ 
pko'St d"Nofª\sgsf ;fwg ljsf; u/L z}Ifl0fssf] n]vfhf]vf ug'{xf];\ .

•• z}Ifl0fs ;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 sfo{ljlw, @)*) 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, ;d:of ;dfwfg, 
z}Ifl0fs tyf ;~rf/ 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 ;DkGg 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];\ . tfls kl/of]hgf sfo{ 
cy{k"0f{ eO{ ljBfyL{sf] z}Ifl0fsdf ;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{ z}Ifl0fs df pTk|]l/t ug{ ;lsg] 5 .
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ckfª\utf ePsf afnaflnsfx¿nfO{ l;sfO ;xhLs/0f u/fpFbf Wofg lbg'kg]{ kIfx¿ 

ckfª\utf ePsf afnaflnsfx¿sf] z}Ifl0fs sf] 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¿ klxrfg ul/Psf] 5 t;y{ pSt s'g} klg 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 .

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 ljrf/ 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] z}Ifl0fs sf 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];\ .

lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)u



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 1

j}1flgs l;sfO
(Scientific Learning)

!= PsfO kl/ro (Unit introduction)

o; PsfOsf] d'Vo p2]Zo ljBfyL{df j}1flgs cWoogdf r/x¿sf] klxrfg / dxŒj af]w u/fO{ 
lj1fgsf cfwf/e"t PsfOsf] k|of]u ug{ ;Sg] agfpg] /x]sf] 5 . lj1fgsf cfwf/e"t l;kx¿sf] 
ljsf; u/L cGo PsfOdf /x]sf ljifoj:t' l;Sg cfwf/e"t kIfsf ¿kdf o; PsfOdf /x]sf 
ljifoj:t'n] dbt ub{5g\ . o; PsfOcGtu{t j}1flgs cg';Gwfgsf r/sf k|sf/ / gfksf PsfOsf 
k|sf/ ;d]l6Psf 5g\ . oL b'j} ljifoj:t' ljBfyL{sf nflu gf}nf ljifoj:t'x¿ x'g\ . t;y{ o; PsfOsf] 
;xhLs/0f ubf{ k|z:t pbfx/0fx¿ lbP/ ljifoj:t'nfO{ ;/n agfpFb} tyf oy]i6 cEof;x¿ 
u/fpFb} clu a9\g' k5{ . PsfOcGtu{t /x]sf l;sfO pknlAw xfl;n eP gePsf] olsg ug{ l;sfO 
;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ ;fwg h:t}M cjnf]sg, df}lvs k|Zgf]Q/ 
tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw ( learning outcomes)

•• j}1flgs cWoogdf :jtGq r/, cfl>t r/ / lgolGqt r/sf] klxrfg ug{ / afx\o r/ 
lgoGq0fsf] dxŒj af]w ug{ 

•• cfwf/e"t / tThGo PsfOx¿larsf] leGgtf 5'6\6\ofpg 
•• tThGo PsfOdf ;+nUg cfwf/e"t PsfOx¿ kQf nufpg 
•• ef}lts ;dLs/0fsf] PsfOut Ps¿ktf hfFr ug{ cfwf/e"t PsfOsf] k|of]u ug{ 

#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= j}1flgs cg';Gwfgsf 
r/x¿

•• :jtGq r/, cfl>t r/ / lgolGqt r/sf] 
kl/ro

•• afx\o r/ lgoGq0fsf] dxŒj

@

@= cfwf/e"t / tThGo 
PsfO

•• cfwf/e"t / tThGo PsfO kl/ro, 
pbfx/0f / leGgtf

•• tThGo PsfOdf ;+nUg cfwf/e"t 
PsfOx¿

•• Eff}lts ;dLs/0fsf] PsfOut ljZn]if0f

#

cg'dflgt sfo{306f M %

!
PsfO
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gf]6 M o; PsfOdf z}Ifl0fs lj|mofsnfk / lgdf{0ffTds d"Nofª\sg ;Fu;Fu} x'g] 5 . z}Ifl0fs  
lj|mofsnfks} j|mddf z}Ifl0fs ljljwtfnfO{ ;Daf]wg x'g] u/L ljleGg lj|mofsnfk ;~rfng u/L 
Go"gtd z}Ifl0fs ;'lglZrt ug'{kg]{ 5 .

klxnf] lbg (First day)

ljifoj:t' M j}1flgs cg';Gwfgsf r/x¿sf] kl/ro

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• j}1flgs cWoogdf r/sf] kl/ro lbg

k"j{1fgM j}1flgs cWoogn] k|s[ltdf ePsf ljelGg j:t' tyf 36gfx¿sf] of]hgfa¢ / ;ª\ul7t 
tl/sfn] cWoog u/L ljleGg tYo tyf l;¢fGt k|ltkfbg ub{5 . sltko o:tf tYo tyf 
l;¢fGtnfO{ ul0ftLo ;dLs/0fsf ¿kdf klg k|:t't ul/G5 . pbfx/0fsf nflu s = vt , F= ma, 
cflb .

k|d'v cjwf/0ffM s'g} klg 36gf jf kl/jt{gsf] glthfsf Ps jf PseGbf a9L sf/s x'G5g\ . 
sf/s / ltgsf c;/ jf glthfnfO{ r/ elgG5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
cf]OnfPsf] la?jf -udnfdf ePsf] jf pv]n]/ NofPsf]_, /a/ AofG8 -sl/a 5 ;]=ld= nfdf]_, 15 ;]=ld= 
sf] ?n/, sfuhsf ;fgf 6'j|mf -sl/a 2 ;]=ld= nfdf / 2 ;]=ld= rf}8f_, d]hl/ª 6]k, ljleGg df]6fO 
tyf nDafOsf cGo /a/ AofG8x¿ 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'g/fj[lQ

lgDglnlvtlnlvt k|Zg ;f]w]/ k"j{1fgsf] k'g/fj[lQ u/fpg'xf];\ M

-s_	 j}1flgs cWoog eg]sf] s] xf] <

-v_	 j}1flgs cWoogsf r/0fx¿ s] s] xf]nfg\ <

Dfflysf k|Zgx¿sf] hjfkm k|i6\ofpFb} xfd|f] b}lgs hLjgdf ljleGg 36gf jf kl/jt{g x'g] / x/]s 
36gf jf kl/jt{gsf sf/s tŒj / c;/ -glthf_ x'g] tYo dx;'; u/fpg'xf];\ . pbfx/0fsf nflu 
cf]OnfPsf] la?jf b]vfpFb} ljBfyL{nfO{ pSt lj?jf cf]Onfpg'sf sf/0f s] s] x'g ;S5g\ ;f]Wg'xf];\ . 
pgLx¿n] lbPsf] pQ/af6 pSt 36gfsf sf/s -kfgLsf] sdL_ glthf -8fF7sf] s8fkg 36\g'_ x'g\ 
egL atfOlbg'xf];\ . 
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lj|mofsnfk @M cf]OnfPsf] la?jfsf] cjnf]sg

ljBfyL{nfO{ cf]OnfPsf] la?jf cjnf]sg ug{ nufO{ lgDglnlvtlnlvt k|Zgdf 5nkmn u/fO{ lgisif{ 
lbg'xf];\ M

-s_	 s] kfgL hlt sd eP klg of] la?jfsf] 8fF7sf] s8fkg pxL x'G5 <

la?jfsf] 8fF7sf] s8fkg kfgLsf] dfqfdf e/ k5{ eGg] lgisif{df k'¥ofpg'xf];\ .

lj|mofsnfk # M sf/s tŒj / c;/sf] klxrfg

ljBfyL{nfO{ bfofFxftsf] a'9Lcf}Fnf / rf]/ cf}Fnfn] cfˆg} afofF xftsf] xTs]nfsf] k5fl8sf] 5fnf RofKg 
nufpg'xf];\ / lgDglnlvtlnlvt k|Zgx¿ ;f]Wg'xf];\ / lgisif{ atfpg'xf];\ M

-s_	 s:tf] cg'ej eof] <
-v_	 cf}Fnfx¿sf] bafa a9fpFb} hfFbf s] x'G5 <
-u_	 b'vfOsf] dfqf s]df e/ kbf]{/x]5 <
-3_	 o; lj|mofsnfkdf sf/s s] xf] / c;/ s] xf] <
-ª_	 o;/L lyRbf gª k|of]u ul/of] eg] s] x'G5 <

lgisif{M o; lj|mofsnfkdf cf}Fnfx¿sf] bafa sf/s xf] / b'vfO c;/ xf] . cf}Fnfsf] bafasf] dfqf 
tyf b'vfOsf] dfqf b'j} kl/jt{gzLn x'G5g\ . t/ b'vfOsf] dfqf bafasf] dfqfsf] cnjf lyRg] j:t'sf] 
If]qkmn -cf}Fnfsf 6'Kkf jf gª_ h:tf cGo tŒjdf klg e/ k5{ egL :ki6 kfg'{xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)4

lj|mofsnfk $ M kf7\ok':tssf] k[i6 @ df lbOPsf] ls|ofsnfk ! u/fpg'xf];\ .
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lgisif{M dflysf] tflnsfsf] cWoog ug{ nufO{ ljBfyL{nfO{ uf]nLn]] kf/ ug]{ b'/L / /a/ AofG8sf] 
tGsfO b'j} kl/jt{gzLn 5g\  clg uf]nLn]] kf/ ug]{ b'/L /a/ AofG8sf] tGsfOdf e/ kg]{ /x]5 eGg] 
lgisif{df k'¥ofpg ;xof]u ug'{xf];\ .

dflysf lj|mofsnfk;Fu ;DalGwt /xL lgDglnlvt k|Zg klg ;f]Wg'xf];\ M

-c_	 of] k|of]udf uf]nLn] kf/ u/]sf] b'/LnfO{ cGo s] s] tŒjn] k|efj kf5{ xf]nf <

	 -pQ/M /a/ AofG8sf] df]6fO / nDafO, uf]nLsf] ;fOh, xfjfsf] axfa cflb_

•• ljleGg df]6fO jf nDafOsf /a/ AofG8 tyf ljleGg ;fOhsf uf]nL k|of]u u/L uf]nLn] kf/ ug]{ 
b'/L t'ngf ug{ nufpg'xf];\ .

lgisif{ M uf]nLn] kf/ ug]{ b'/L ljleGg sf/sdf lge{/ x'G5 .

gf]6 M lbOPsf ls|ofsnfksf cfwf/df r/sf] kl/efiff lbg'xf];\ M

•• 36gf jf kl/jt{gsf sf/s / c;/ x'G5g\ . logLx¿ kl/jt{gzLn x'G5g\ . o:tf kl/jt{gzLn 
ef}lts kl/df0fnfO{ cª\u|]hLdf variable / g]kfnLdf r/ elgG5 . cyf{t\\ cg';Gwfgsf j|mddf 
kl/jt{g x'g] jf x'g;Sg] tŒjx¿ -ef}lts kl/df0f_ g} To; cg';Gwfgsf r/x¿ x'g\ .

•• r/x¿ ef}lts kl/df0f ePsf] x'Fbf ltgLx¿nfO{ ljlzi6 k|ltsfTds lrx\g -Symbol_ åf/f 
k|ltgLlwTj ul/G5, h:t}M nDafO{ l jf x, lk08 m, /a/ AofG8sf] tGsfO e, cflb .

-3_ d"Nofª\sg (Evaluation)
lgDglnlvtlnlvt kl/j]zdf ;Defljt r/x¿ klxrfg ug{ nufpg'xf];\ M

-s_	 lrofnfO{ u'lnof] agfpFbf

-v_	 xfOhDk ubf{

-u_	 k/LIff n]Vbf

-3_	 -o:t} kl/j]z yKg'xf];\ ._

bf];|f]] lbg (Second day)
ljifoj:t' M j}1flgs cg';Gwfgsf r/x¿sf k|sf/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ Specific objectives)
•• :jtGq r/, cfl>t r/ / lgolGqt r/x¿sf] kl/efiff lbg tyf klxrfg ug{
•• j}1flgs k|of]u jf cg';Gwfg ubf{ ljleGg k|sf/sf r/x¿;DaGwL lgodx¿ kQf nufpg
•• ;dLs/0f tyf u|fkmdf :jtGq r/ / cfl>t r/x¿nfO{ k|:t't ug{
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k|d'v cjwf/0ff

•• cWoogsf nflu k|of]ustf{n] 5gf]6 u/]sf] sf/s tŒjnfO{ :jtGq r/ / To;n] Nofpg] c;/ 
jf glthfnfO{ cfl>t r/ elgG5 . k|of]ustf{n] 5gf]6 u/]sfafx]ssf sf/s tŒjnfO{ lgoGq0f 
ug'{ kg]{ ePsf] x'Fbf ltgLx¿nfO{ lgolGqt r/ elgG5 .

•• j}1flgs cWoogdf Pp6f k|of]u jf cg';Gwfgdf Pp6f dfq :jtGq r/ / Pp6f dfq cfl>t 
r/ x'g'k5{ . cGo r/x¿nfO{ lgoGq0f ug'{k5{ .

unt cjwf/0ffM k|of]u jf cg';Gwfg ubf{ :jtGq r/ / cfl>t r/nfO{ dfq Wofg lbP x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
Kff7\ok':tssf] Fig. 1.2 af]8{df 6fF:gsf nflu ylDkg jf ;]nf]6]k jf An'6\ofs jf k|f]h]S6/af6 
b]vfpg] Joj:yf

-u_ l;sfO ;xhLs/0f ls|ofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'g/fj[lQ 

cluNnf] lbgsf ls|ofsnfk 3 ;Fu hf]8]/ lgDglnlvtlnlvt k|Zgx¿ ;f]Wb} r/sf k|sf/x¿sf] kl/ro 
lbg'xf];\ M

-c_	 s] xfdL cf}Fnfn] lbPsf] bafasf] dfqf cfk"mv'zL 36fpg jf a9fpg ;lsG5 <
-cf_	 s] b'vfOsf] dfqf cfkm}F 36a9 x'G5 jf cf}Fnfsf] bafadf e/ k5{ <
-O_	 o; lj|mofsnfkdf s'g r/ sf/s xf] / s'g r/ c;/ jf glthf xf] <
-O{_	 s'g r/sf] dfqf k|of]u stf{n] :jtGq ¿kdf kl/jt{g ug{ ;S5 / s'g r/sf] dfqf csf]{ 

r/sf] dfqfdf lge{/ x'G5 <
-p_	 klxnf] lbgsf] ls|ofsnfk 4 df /a/ AofG8sf] tGsfO / uf]nLn] kf/ u/]sf] b'/LdWo] s'g 

r/sf] dfqf k|of]ustf{n] :jtGq ¿kdf lgwf{/0f u5{ / s'g r/sf] dfg csf]{ r/sf] dfgdf 
lge{/ u5{ <

	 -pQ/M cf}Fnfn] lbPsf] bafasf] dfqf cfk"mv'zL 36fpg jf a9fpg ;lsG5 t/ b'vfOsf] 
dfqf cf}Fnfsf] bafadf e/ k5{ . cf}Fnfn] lbPsf] bafasf] dfqf sf/s xf] / b'vfOsf] 
dfqf c;/ xf] . cf}Fnfn] lbPsf] bafasf] dfqfnfO{ :jtGq ¿kdf kl/jt{g ug{ ;lsG5 
t/ b'vfOsf] dfqf cf}Fnfsf] bafasf] dfqfdf e/ k5{ . /a/ AofG8sf] tGsfO k|of]ustf{n] 
:jtGq ¿kdf lgwf{/0f u5{ / uf]nLn] kf/ u/]sf] b'/L eg] /a/ AofG8sf] tGsfOdf lge{/ 
/xG5 ._

lj|mofsnfk @M r/sf k|sf/df 5nkmn

dflysf k|Zgx¿sf cfwf/df 5nkmn ug{ nufO{ s'g} klg j}1flgs k|of]u jf cg';gwfgfdf slt 
k|sf/sf r/x¿ xFbf /x]5g\ / tL s] s] x'g\ egL l6kf]6 ug{ ug{ nufpg'xf];\ .
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lgisif{M b'O{ k|sf/sf, 1= k|of]ustf{n] :jtGq ¿kdf kl/jt{g ug{ ;Sg] 2= sf/s r/sf] dfqfdf cfl>t 
jf lge{/ ug]{ . k|of]ustf{n] dfg lgwf{/0f ug{ ;Sg] r/nfO{ :jtGq r/ (Independent variable) 
elgG5 / c¿ r/sf] dfgdf lge{/ ug]{ r/nfO{ cfl>t r/ elgG5 eGg] tYo k|:6 kfl/lbg'xf];\ .

lj|mofsnfk # M dl:tis dGyg

cluNnf] lbgsf] lj|mofsnfk 4 df uf]nLn] kf/ u/]sf] b'/LnfO{ /a/ AofG8sf] tGsfOsf] cnfjf /a/ 
AofG8sf] df]6fO, nDafO, uf]nLsf] ;fOh tyf xfjfsf] axfan] klg k|efj kfg]{ x'Fbf tL klg r/x¿ 
x'g\ t/ /a/ AofG8sf] tGsfOn] ufnLn] kf/ ug]{ b'/LnfO{ s;/L k|efj kf5{ egL cg';Gwfg ubf{ cGo 
r/nfO{ klg ;Fu;Fu} kl/jt{g ul/of] eg] s] x'G5 <

-pQ/ M uf]nLn] kf/ u/]sf] b'/LnfO{ s'g r/n] slt dfqfdf kl/jt{g u¥of] egL lgwf{/0f ug{ ;lsFb}g 
/ k|of]u jf cg';Gwfgsf] 7f]; lgisif{ lgsfNg ;lsFb}g ._

lgisif{ M s'g} klg k|of]u jf cg';Gwfg ubf{ Pp6f dfq sf/snfO{ kl/jt{g u/]/ To;sf] c;/ cWoog 
ug'{k5{ / cGo ;Defljt sf/sx¿nfO{ kl/jt{g x'g lbg'x'Fb}g cyf{t\\ lgoGq0f ug'{k5{ . To;}n] o:tf 
r/x¿nfO{ lgolGqt r/ elgG5 eGg] tYo k|:6 kfl/lbg'xf];\ .

lj|mofsnfk $M lrq k|bz{g

lgDglnlvt lrq k|bz{g u/L s'g} Ps ljBfyL{nfO{ o;sf] JofVof ug{ nufpg'xf];\ M
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lj|mofsnfk %M Concept Map k|bz{g

lgDglnlvtlnlvt concept map k|:t't u/L JofVof ug{ nufpg'xf];\ M

lj|mofsnfk ^ M 5nkmn

kf7\ok':tssf] k[i7 % / ^ df lbPsf r/sf k|sf/;DaGwL pbfx/0fx¿af/] 5nkmn ug'{xf];\ / r/ 
5'6\6\ofpg nufpg'xf];\ .
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o:t} cGo cg';Gwfgsf ljifox¿ k|:t't u/L :jtGq r/, cfl>t r/ / lgolGqt r/ klxrfg ug{ 
nufpg'xf];\ .

lj|mofsnfk &M r/;DaGwL lgod n]vg 

ljBfyL{nfO{ r/;DaGwL lgDglnlvtlnlvt lgodx¿ atfO{ :ki6 kfl/lbg'xf];\ / pgLx¿nfO{ l6kf]6 
ug{ nufpg'xf];\ .

lj|mofsnfk *M dl:tis dGyg

ljBfyL{nfO{ lgDglnlvtlnlvt k|Zg ;f]Wg'xf];\ M

-c_	 lqmofsnfk 6 sf] lgisif{ s] lyof] <
-cf_	 pSt lgisif{nfO{ ul0flto ;dLs/0fdf s;/L k|:t't ug{ ;lsG5 <
-pQ/ M x  ∝ e	 cyjf 	 x = k e _

lj|mofsnfk (M /]vflrq sf]g]{

dflysf] ;dLs/0fnfO{ pbfx/0sf ¿kdf lnO{ r/x¿sf] ;DaGwnfO{ ul0ftLo ;dLs/0fdf k|:t't ubf{ 
k|foM cfl>t r/nfO{ ;dLs/0fsf] afofFk6\l6 / :jtGq r/nfO{ bfofFk6\l6 /flvG5 egL atfOlbg'xf];\ 
/ yk pbfx/0fx¿ lbg'xf];\, h:t}M  s=vt, F=ma, P=F/A cflb . To:t}, u|fkm lvRbf klg cfl>t 
r/nfO{ y-axis df / :jtGq r/nfO{ x-axis df /fVg] ul/G5 eGg] tYo atfOlbg'xf];\ . pbfx/0fsf 
nflu, ls|ofsnfk @ sf] glthfnfO{ u|fkmdf lgDglnlvtfg';f/ k|:t't ug'{xf];\ M

-3_ d"Nofª\sg (Evaluation)
ljBfyL{nfO{ kf7\ok':tsdf ePsf lgDglnlvtlnlvt k|Zgx¿nfO{ u[xsfo{sf ¿kdf ug{ nufpg'xf];\ M 

-c_	 sdf{n] s]xL tf/sf 6'j|mf k|of]u u/]/ Pp6f 8«fO;]nnfO{ lrddf hf]8L aQL afn] . pgnfO{ k|of]u 
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u/]sf tf/sf] df]6fOn] 8«fO;]nsf] cfo'nfO{ s;/L c;/ u5{ hfGg dg nfUof] . o;af/] pgn] 
ug]{ k/LIf0fdf :jtGq r/, cfl>t r/ / lgolGqt r/ 5'6\6\ofpg'xf];\ .

	 -pQ/ M tf/sf] df]6fO –:jtGq r/, 8«fO;]nsf] cfo' –cfl>t r/ / lrdsf] k|sf/, tf/sf] 
nDafO, tf/sf] wft' cflb – lgolGqt r/_

-cf_	 rfFbgLnfO{ df6f]df ldl;Psf] j:t'n] la?jfsf] j[l4df s] c;/ kf5{ egL cg';Gwfg ug{ dg 
nfUof] . pgn] df6f]df r'g, o'l/of dn, vfg] g'g / sDkf]i6 dnsf] c;/ hfFRg] lgwf] ul/g\ . 
To;kl5 af/Laf6 Ps afN6L /fd|f] df6f] NofOg\ / To;nfO{ /fd|/L rflng\ . Tof] df6f]nfO{ !@ 
cf]6f Ps}gf;] udnfdf a/fa/ /flvg\ clg tLgcf]6f udnfdf b'O{ b'O{ rDrf r'g, csf]{ tLgcf]6f 
udnfdf b'O{ b'O{ rDrf o'l/of dn, csf]{ tLgcf]6f udnfdf b'O{ b'O{ rDrf vfg] g'g / csf]{ 
tLgcf]6f udnfdf b'O{ b'O{ rDrf sDkf]i6 dn xflng\ . To;kl5 ;a} udnfdf Ps} gf;sf lap 
/f]k]/ ;a}nfO{ 3/sf] k]6Lsf] 3fd nfUg] 7fpFdf /flvg\ . k|To]s lbg ;a} udnfdf kfgL xflng\ 
/ la?jf pd]|kl5 b}lgs k|To]s la?jfsf] prfO gfk]/ clen]v /flvg\ . 

-i_	 rfFbgLsf] k|of]udf :jtGq r/, cfl>t r/ / lgolGqt r/x¿ 5'6\6\ofpg'xf];\ .

	 -pQ/ M df6f]df ldl;Psf] /;fog –:jtGq r/, la?jfsf] prfO – cfl>t r/ / df6f]sf k|sf/, 
udnfsf lsl;d, lapsf] k|sf/, kfgL xfNg] j|mdsf] lgoldtf / udnf /fVg] 7fFp cflb –lgolGqt 
r/x¿_

-ii_	 rfFbgLn] lsg x/]s ld;fj6sf nflu tLg tLgcf]6f udnf k|of]u u/]sL xf]lng\ <

	 -pQ/ M cg';Gwfgsf] lgisif{sf] j}wtf jf ljZjf;lgotf a9fpg ._

-O_	 lgaf]wn] j:t'sf] /ªn] p;sf] tfk wf/0f ug{ ;Sg] IfdtfnfO{ s;/L km/s kf5{ kQf nufpg 
rfx] . To;}n] pgn] rf/cf]6f sf]lgsn ˆnfS; lnP / Pp6fdf sfnf] Ogfd]n, bf];|f]df ;]tf] 
Ogfd]n, t];|f]df xl/of] Ogfd]n / rf}yf]df /ftf] Ogfd]n kf]t] . To;kl5 k|To]s ˆnfS;df kfgL 
e/]/ ltgLx¿sf] d'v ss{n] aGb u/L 3fddf /fv] . s]xL ;dokl5 ydf]{ld6/sf] ;xfotfn] 
k|To]s ˆnfS;sf] kfgLsf] tfkj|md gfk] / l6kf]6 u/] .

	 lgaf]wsf] o; k|of]udf :jtGq r/ / cfl>t r/ 5'6\6\ofpg'xf];\ . ;fy} lgaf]wn] s'g s'g r/nfO{ 
lgoGq0f ug'{ knf{, n]Vg'xf];\ .

	 -pQ/ M Ogfd]nsf] /ª – :jtGq r/, kfgLsf] tfkj|md – cfl>t r/ / sf]lgsn ˆnfS;sf] 
;fOh, ˆnfS;df kfgLsf] dfqf, tfkj|md gfKg' clusf] ;donfO{ lgoGq0f ug'{k5{ cyjf 
Ps¿ktf x'g'k5{ ._

-O{_	 d'gfnfO{ cfˆgf] s's'/sf] vfgf vfg] tl/sf;DaGwL k/LIf0f ug{ dg nfUof] . pgn]] vfgfsf] dfqf 
/ vfgf lbg] ;don] s's'/n] vfgf vfg] ultnfO{ s;/L km/s kf5{ egL cWoog ug]{ ljrf/ 
ul/g\ . d'gfsf] of] k|of]usf] 9fFrfdf s] uNtL 5 / To;nfO{ s;/L ;'wfg{ ;lS5g\ <

	 -pQ/ M d'gfn] Ps} k6sdf b'O{cf]6f :jtGq r/nfO{ kl/jt{g ul/g\ ._
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t];|f] lbg 
ljifoj:t' M PsfOsf k|sf/ (Types of Units)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ Specific objectives)
•• cfwf/e"t / tThGo PsfOlarsf] leGgtf 5'6\6\ofpg 

k"j{ 1fg M ljBfyL{df x/]s gfksf PsfO x'G5g\, pbfx/0fsf nflu nDafOsf] PsfO ld6/ (m), 
lk08sf] PsfO lsnf]u|fd (kg), ;dosf] PsfO ;]s]G8 (s), ansf] PsfO Go'6g (N), j]usf] PsfO 
ld6/ k|lt ;]s]G8 (m/s) eGg] k"j{ 1fg x'G5 .

k|d'v cjwf/0ff M ef}lts kl/df0fsf PsfOx¿ cfwf/e"t / tThGo u/L b'O{ k|sf/sf x'G5g\ . 
cfkm\g} :jtGq cl:tTj ePsf / c¿ gfksf PsfOdf e/ gkg]{ PsfOx¿nfO{ cfwf/e"t PsfO 
(Fundamental Unit) elgG5 . logLx¿ ;ftcf]6f 5g\ . cfkm\g} :jtGq cl:tTj geO{ b'O{ jf 
b'O{eGbf a9L cfwf/e"t PsfOx¿ ldn]/ ag]sf PsfOnfO{ tThGo PsfO (derived unit) elgG5 .  
cfwf/e"t PsfOsf ef}lts kl/df0fnfO{ ljlzi6 pks/0f k|of]u u/]/ k|tIo gfKg ;lsG5 eg] 
tThGo PsfOsf ef}lts kl/df0fnfO{ l;w} gfKg ufx|f] x'g] x'Fbf cGo kl/df0f gfkL lx;fa ug'{k5{ . 

unt cjwf/0ff

s'nDa cfwf/e"t PsfO xf] eg] PlDko/ tThGo PsfO xf] .

-v_ z}Ifl0fs ;fdu|L M d]hl/ª\ 6]k, :6kjfr

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvtlnlvt k|Zg ;f]w]/ dl:tis dGyg u/fpg'xf];\ M

-c_	 gfksf] PsfO eg]sf] s] xf] <

-cf_	 nDafO, ;do, zlSt, rfk, lk08, an, ult / k|j]usf gfksf PsfO s] s] x'g\ <

	 o:t} cGo ef}lts kl/df0f / ltgLx¿sf PsfO atfpg'xf];\ .

-O_	 s] If]qkmn, cfotg / 3gTjnfO{ l;w} gfKg ;lsG5 < logLx¿sf] dfkg s;/L ul/G5 < 
logLx¿sf PsfO s] s] x'g\ <

	 -pQ/M s]xL ef}lts kl/df0fsf] dfqfnfO{ ;fwf/0f pks/0f k|of]u u/L k|ToIf ¿kdf gfKg ;lsG5, 
h:t}M nDafO egL atfpg'xf];\ / cGo o:t} ef}lts kl/df0fsf pbfx/0f lbg nufpg'xf];\ . 
hDdf & cf]6f ef}lts kl/0ffdnfO{ dfq ;fwf/0f pks/0f k|of]u u/L k|ToIf gfKg ;lsG5 . 
To;}n] ltgLx¿sf cfcfˆg} :jtGq PsfO x'G5g\ . o:tf PsfOnfO{ cfwf/e"t PsfO elgG5 egL 
:ki6 kfg'{xf];\ ._
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lj|mofsnfk @M tflnsf k|bz{g

lgDglnlvtlnlvt tflnsf af]8{df ;f/]/ jf k|f]]h]S6sf dfWodaf6 ef}lts kl/df0fx¿ / ltgsf 
PsfOsf gfd clg ;ª\s]taf/] rrf{ ug{'xf];\ M

lj|mofsnfk #M k|Zgf]Q/

-c_	 Dffly pNn]v ePsf & ef}lts kl/df0fnfO{ ljlzi6 pks/0f k|of]u u/]/ ;lhn} gfKg ;lsG5 . 
x/]s ef}lts kl/df0fnfO{ gfKg s'g s'g pks/0f k|of]u ul/G5 < ljBfyL{x¿nfO{ ;f]Wg'xf];\ .

-cf_	 lj|mofsnfk # sf cfwf/df cfwf/e"t PsfOsf] kl/efiff n]Vg nufpg'xf];\ / k[i7kf]if0f lbg'xf];\ .

	 -pQ/ M cfkm\g} :jtGq cl:tTj ePsf / c¿ gfksf PsfOdf e/ gkg]{ PsfOx¿nfO{ cfwf/e"t 
PsfO (Fundamental Unit) elgG5 _

lj|mofsnfk $M tflnsf lgdf{0f

dflysf] tflnsfdf pNn]v ePsf & PsfOafx]s cGo ;a} gfksf PsfOnfO{ tThGo PsfO elgg] 
tYo atfpg'xf];\ . Go'6g, kf:sn, h'n, ju{ ld6/, 3g ld6/ cflb egL pbfx/0f lbg'xf];\ / cGo 
yk pbfx/0f lbg nufpg'xf];\ . gfd lnPsf x/]s tThGo PsfO s'g ef}lts kl/df0fsf PsfO x'g\ < 
;f]Wg'xf];\ / tnsf] h:t} tflnsfdf eg{ nufpg'xf];\ M

j|m=;= tThGo PsfO dfkg ul/g] ef}lts k/Ldf0f

lj|mofsnfk %M 5nkmn

dflysf] lj|mofsnfkdf ljBfyL{n] l6kf]6 u/]sf PsfOx¿nfO{ lsg cfwf/e"t PsfO gdflgPsf] xf]nf < 
5nkmn u/fpg'xf];\ t/ ;xL xf] jf unt xf] s'g} wf/0ff glbg'xf];\ .
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lj|mofsnfk ^M dl:tis dGyg

-c_	 ljBfyL{nfO{ j]usf] kl/efiff ;f]Wg'xf];\ clg bf}l8/x]sf] Ps JolStsf] j]u s;/L gfKg ;lsG5 < 
;f]Wg'xf];\ .

	 -pQ/ M j]u eg]sf] j:t'n] k|lt ;]s]G8df kf/ u/]sf] b'/L xf] . kf/ u/]sf] b'/L / pSt b'/L kf/ 
ug{ nfu]sf] ;do gfKg] clg b'/LnfO{ ;don] efu ug]{_

lj|mofsnfk & M e"ldsf lgjf{x

ljBfyL{nfO{ lgDglnlvt e"ldsf lgjf{x ug{ nufP/ tThGo PsfOsf af/] :ki6 kfg'{xf];\ .

•• Ps hgf ljBfyL{nfO{ sIffsf]7fsf] k5fl8sf] leQfaf6 bf}8]/ cufl8sf] leQf 5'g nufpg'xf];\ .  
lgh ljBfyL{nfO{ pSt b'/L kf/ ug{ nfu]sf] ;do :6kjfrn] gfKg'xf];\ / Tof] ;do af]8{df 
l6Kg'xf];\ . 

•• d]hl/ª 6]ksf] ;xfotfn] b'O{ leQflarsf] b'/L gfKg nufpg'xf];\ / af]8{df l6Kg'xf];\ .
•• v = s / t sf] ;"q k|of]u u/L bf}8g] ljBfyL{sf] j]u lx;fa ug{ nufpg'xf];\ . ;f]xL ;"qcg';f/ j]usf] 

PsfO klg lgwf{/0f ug{ nufpg'xf];\ .

lgisif{

•• ljBfyL{nfO{ b'/L / ;do s|dzM d]hl/ª 6]k / :6k jfrn] l;w} gfKg ;lsof] t/ j]u eg] lx;fa 
u/]/ dfq kQf nufpg ;lsPsf] tYo b;f{O lbg'xf];\ . To;}n] nDafO / ;dosf] cfˆg} PsfO 
ePsf] t/ j]usf] PsfO eg] m / s sf] ;+of]hg ePsf] tYo atfpg'xf];\ . o:tf ljleGg cfwf/e"t 
PsfOsf ;+of]hgaf6 aGg] PsfOnfO{ tThGo PsfO elgG5 egL atfpg'xf];\ . 

•• cfkm\g} :jtGq cl:tTj geO{ b'O{ jf b'O{eGbf a9L cfwf/e"t PsfOx¿ ldn]/ ag]sf PsfOnfO{ 
tThGo PsfO (derived unit) elgG5 ._

•• tThGo PsfO x'g] ef}lts kl/df0fnfO{ l;w} pks/0fn] gfKg ;Fw} ;Dej x'Fb}g . To;}n] cGo ef}lts 
kl/df0fsf] gfkaf6 lx;fa u/]/ ltgLx¿sf] kl/df0f kQf nufpg' k5{ eGg] tYo :ki6 kfg'{xf];\ .

lj|mofsnfk *M leGgtf n]vg

lgDglnlvtlnlvt tflnsf b]vfP/ cfwf/e"t / tThGo PsfOsf leGgtf k|:6\ofpg'xf];\ / pgLx¿nfO{ 
klg leGgtf n]Vg nufpg'xf];\ M
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-3_ d"Nofª\sg
k|of]ufTds tyf kl/of]hgf sfo{sf] d"Nofª\sg cfGtl/s d"Nofª\sg dfkb08cg';f/ ?la|S;cg';f/ 
u/L clen]vLs/0f ug'{xf];\ . ;+1fTds If]qsf z}Ifl0fs pknlAwsf] n]vfhf]vf ug{sf nflu 
lgDglnlvtlnlvt k|Zg jf o:t} cGo k|Zg ;f]Wg'xf];\ M

•• cfwf/e"t PsfO eg]sf] s] xf] < s'g} tLgcf]6f PsfOsf] gfd eGg'xf];\ .
•• tThGo PsfOnfO{ pbfx/0f;lxt n]Vg'xf];\ . 
•• cfwf/e"t / tThGo PsfOlarsf] leGgtf n]Vg'xf];\ . 
•• ansf] PsfO Go'6gnfO{ lsg tThGo PsfO elgPsf] xf]nf < sf/0f n]Vg'xf];\ 
•• xfd|f] b}lgs hLjgdf cfwf/e"t / tThGo PsfOsf] dxŒj klxrfg ug'{xf];\ .

-ª_ u[xsfo{ M lgDglnlvtlnlvt k|Zgx¿nfO{ u[xsfo{sf ¿kdf ug{ nufpg'xf];\ .

-c_	 tkfO{Fsf] b}lgs hLjgdf ljleGg ef}lts kl/df0f gfKg k|of]u ePsf PsfO kQf nufpg'xf];\ . 
tL PsfOnfO{ cfwf/e"t / tThGo u/L b'O{ efudf juL{s/0f u/L tn lbP h:t} tflnsf agfO{ 
eg'{xf];\ .

cfwf/e"t PsfO tThGo PsfO

-cf_	 ljB't\ s/]G6eGbf klxn] rfh{ kQf nfu]sf] xf] . ljB't\ s/]G6sf] PsfO PlDko/ xf] / rfh{sf] 
PsfO s'nDa xf] . PlDko/ eg]sf] k|lt ;]s]G8 axg] s'nDasf] dfqf xf] . tyf kPlDko/ 
cfwf/e"t PsfO xf] eg] s'nDa tThGo . lsg xf]nf < ;f]wvf]h u/]/ cfpg'xf];\ .

Rff}yf] lbg
ljifoj:t' M tThGo PsfOsf] ljZn]if0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ Specific objectives) 
•• tThGo PsfOdf ;+nUg cfwf/e"t PsfOx¿ kQf nufpg 

k"j{ 1fg

ljBfly{df cfwf/e"t / tThGo PsfOsf kl/efiff, pbfx/0f / leGgtf atfpg ;Sg] Ifdtf x'G5 .

k|d'v cjwf/0ff M k|To]s tThGo PsfOnfO{ ljZn]if0f u/L To;df ;+nUg cfwf/e"t PsfOx¿ kQf 
nufpg ;lsG5 .
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-v_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M k'gtf{huL 

lgDglnlvtlnlvt k|Zg ;f]w]/ cluNnf] lbgsf] ljifoj:t'sf] k'gtf{huL u/fpg'xf];\ M

-c_	 cfwf/e"t PsfO eg]sf s:tf PsfO x'g\ <
-cf_	 tThGo PsfO s:tf PsfO x'g\ <
-O_	 cluNnf] lbgsf] u[xsfo{af6 cfwf/e"t / tThGo PsfOsf pbfx/0f eGg'xf];\ .
-O{_	 cfwf/e"t / tThGo PsfOsf leGgtf atfpg'xf];\ .
-p_	 lsg PlDko/nfO{ cfwf/e"t PsfO / s'nDanfO{ tThGo PsfO dflgPsf] xf] <
-pQ/ M ljB't\ s/]G6nfO{ Pld6/n] l;w} gfKg ;lsG5 t/ rfh{ gfKg] ;lhnf] pks/0f 5}g ._

lj|mofsnfk @ M tThGo PsfOdf ;+nUg cfwf/e"t PsfO cjnf]sg

k|To]s tThGo PsfO cfwf/e"t PsfOx¿sf] ;+of]hg ePsfn] pSt PsfOdf ;+nUg cfwf/e"t 
PsfOx¿ kQf nufpg ;lsG5 . o;sf nflu pSt tThGo PsfOsf] ef}lts kl/df0fsf] kl/efiff 
jf To;;Fu ;DalGwt ul0ftLo ;"'q k|of]u ug'{k5{ eGb} kf7\ok':tsdf lbPsf lgDglnlvtlnlvt 
pbfx/0fx¿åf/f :ki6 kfg'{xf];\ M

lj|mofsnfk #M tflnsf cWoog

kf7\ok':tsdf lbOPsf] tnsf] tflnsfdf ljBfyL{nfO{ s]xLa]/ cWoog u/]/ kfn}kfnf] JofVof ug{ 
nufpg'xf];\ / ;f]sf cfwf/df pgLx¿sf] a'emfOsf] d"Nofª\sg ug'{xf];\ / cfjZos k[i7kf]if0f  
lbg'xf];\ .
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-3_ d"Nofª\sg
lgDglnlvtlnlvt k|Zg jf o:t} cGo k|Zg ;f]w]/ d"Nofª\sg ug'{xf];\ M

•• ultsf] PsfOdf s'g s'g cfwf/e"t PsfOx¿ /x]sf x'G5g\ <
•• rfksf] PsfO kf:sndf s'g s'g cfwf/e"t PsfOx¿ /x]sf x'G5g\ <
•• ansf] PsfO Go'6gnfO{ lsg tThGo PsfO elgG5 <
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-ª_ u[xsfo{ M u[xsfo{sf ¿kdf ljBfyL{x¿nfO{ ljB't\\ cj/f]wsf] PsfO cf]xd\ - Ω _ tThGo PsfO  
	      = kg m2 s-3 A-2 x'G5 egL k|dfl0ft ug{ nufpg'xf];\ .

kfFrf}F lbg
ljifoj:t' M ef}lts ;dLs/0fsf] PsfOut ljZn]if0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ Specific objectives) 
•• ef}lts ;dLs/0fsf] PsfOut Ps¿ktf hfFr ug{ cfwf/e"t PsfOsf] k|of]u ug{ 

k"j{ 1fg M ljBfyL{x¿df tThGo PsfOdf ;+nUg cfwf/e"t PsfOx¿ kQf nufpg ;Sg] Ifdtf 
x'G5 .

k|d'v cjwf/0ff M j}1flgs cg';Gwfgaf6 lgisif{sf ¿kdf k|fKt ePsf ef}lts ;dLs/0fdf 
;lDdlnt ef}lts kl/df0fx¿sf] PsfOut ljZn]if u/L pSt ;dLs/0fsf] j}wtf k/LIf0f ug{ 
;lsG5 . ;dLs/0f dfGo x'g To;sf b'j}}k6\l6sf kl/df0fsf cfwf/e"t PsfOsf] ;+of]hgdf 
Ps¿ktf x'g'k5{ .

-v_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M k'gtf{huL

s'g} ljBfyL{nfO{ cluNnf] lbgsf] u[xsfo{nfO{ af]8{df k|:t't ug{ nufpg'xf];\ . cfjZostfcg';f/sf] 
;xof]u klg ug'{xf];\ .

-pQ/ M    To;}n}  _

lj|mofsnfk @M dl:tis dGyg

lgDglnlvtlnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg ug'{xf];\ M

-c_	 j}1flgs k|of]u jf cg';Gwfgaf6 clGtddf s] k|fKt x'G5 <

-cf_	 pSt pknlAwnfO{ lsg ul0ftLo ;dLs/0fdf k|:t't u/]/ ;~rf/ ul/G5 <

-O_	 cg';Gwfgaf6 k|fKt ul0ftLo ;dLs/0fsf] j}wtf s] s;/L hfFr ug{ ;lsG5 <

	 -ul0ftLo ;dLs/0fn] cg';Gwfgdf ;+nUg r/x¿sf] ;DaGw :ki6 kf5{, k'gM k|of]u u/]/ jf 
;dLs/0fsf] PsfOut ljZn]if0f u/]/ . j}1flgs cg';Gwfgaf6 k|fKt lgisif{nfO{ ul0ftLo 
;dLs/0fsf ¿kdf k|:t't ul/G5 lsgls ul0ftLo ;dLs/0fn] cg';Gwfgdf ;+nUg r/x¿sf] 
;DaGw :ki6 kf5{ . t/ pSt ;dLs/0f Toltj]nf j}w x'G5 ha To;sf b'j}}k6\l6sf kl/df0fsf 
cfwf/e"t PsfOsf] ;+of]hgdf Ps¿ktf x'G5 egL lgisif{df k'¥ofpg'xf];\ .
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lj|mofsnfk # M ;dLs/0fsf] j}wtfsf] hfFr

kf7\ok':tssf lgDglnlvtlnlvt pbfx/0fnfO{ af]8{df k|:t't u/L ;dLs/0fsf] PsfOut ljZn]if0f 
ug]{ tl/sf / lgodx¿ a'‰g ;xof]u ug{'xf];\ . 

lj|mofsnfk %M d]6fsf8{ ldnfg

kf7\ok':tssf lgDglnlvtlnlvt pbfx/0fx¿df lbOPsf r/0fx¿nfO{ ljleGg d]6fsf8{x¿df n]v]/ 
cuflu k5fl8 x'g] u/L j|md lauf/]/ /fVg'xf];\ . ljBfyL{x¿nfO{ tL d]6fsf8{ ;xL j|mddf ldnfP/ 
af]8{df k|bz{g ug{ nufpg'xf];\ . cfjZos k/]sf] cj:yfdf ;xhLs/0f ug'{xf];\ .
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lj|mofsnfk %M ;d"xsfo{

b'O{ b'O{ hgfsf] ;d"xdf ;xsfo{ u/L lgDglnlvtlnlvt ;dLs/0fsf] j}wtf hfFRg nufpg'xf];\ . 
cjZos k/]sf] cj:yfdf ;xhLs/0f ug'{xf];\ .

•• rfksf] ;dLs/0f 

••

rfksf] ;dLs/0f   nfO{ PsfOut ljZn]if0f ubf{

afofFk6\l6, F sf cfwf/e"t PsfO kg m s-2 x'G5 .

bfofFk6\l6, P×A sf cfwf/e"t PsfO (kg m-1 s-2) ×m2  =  kg m s-2 x'G5 . 

To;}n],  j}w 5 .

••  egL bfaL u/]sf] v08df, o; ;lds/f0fnfO{ PsfOut ljZn]if0f ubf{, 

afofFk6\l6, F sf cfwf/e"t PsfO kg m s-2 x'G5 .

bfofFk6\l6, P/A sf cfwf/e"t PsfO (kg m-1 s-2) /m2  =  kg m-3 s-2 x'G5 . 

oxfF afofFk6\l6sf cfwf/e"t PsfOsf] ;+of]hg bfofF k6\l6sf cfwf/e"t PsfOsf] ;+of]hgeGbf km/s 
eof]. To;}n] of] ;dLs/0f j}w 5}g jf ldn]sf] 5}g eGg ;lsG5 .

lj|mofsnfk ^M ;dLs/0fsf] j}wtf k/LIf0f

tnsf] pbfx/0f lbP/ ;dLs/0fsf] j}wtf;DaGwL csf]{ lgod klg :ki6 kfg{ ;xof]u ug'{xf];\ .
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lj|mofsnfk &M dfOG8 Dofk -Mind map_ lgdf{0f

5nkmnåf/f ljBfyL{x¿nfO{ lgDglnlvtfg';f/sf] dfOG8 Dofk agfpg ;xof]u ug'{xf];\ .
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-3_ d"Nofª\sg

;dLs/0f  sf] dfGotf OsfOut ljZn]if0f ljlwaf6 k/LIf0f ug'{xf];\ . 

[P= power, V = electric peotential difference, R= electric resistance]

-ª_ u[xsfo{ M kf7\ok':tssf] k[i7 !@ / !# df lbOPsf] cEof;df k|Zg gDa/ 1, 2, 3 / 4 sf] s, 
v, u, 3, ª / r xn ug{ nufpg'xf];\ .

lbOPsf k|Zgx¿sf cfwf/df PsfO d"Nofª\sg ug{'xf];\ .
;a} k|Zg xn ug'{xf];\ .

1=  ;xL ljsNk 5gf]6 u/]/ ;DalGwt s, v, u jf 3 df uf]nf] lrx\g nufpg'xf];\ . [1+1 =2]
i.	 j}1flgs cg';Gwfgdf k|of]ustf{n] lgoGq0f ug{ g;Sg] r/nfO{ s] elgG5 <

	 -s_ :jtGq r/	 -v_ cfl>t r/		  -u_ lgolGqt r/		 -3_ clgolGqr r/

ii.	 tnsf dWo] cfwf/e"t PsfO s'g xf] <

	 -s_ Go'6g		  -v_ kf:sn		  -u_ SofG8]nf 		  -3_ h'n

2=  clt 5f]6f] pQ/ lbg'xf];\ . [1+1 =2]
i.	 h:tfsf 6's|f / lkmSsf Pl;8sf] /;folgs k|ltls|ofsf] b/nfO{ tfkj|mdn] s;/L c;/ kf5{ egL 

cg';Gwfg  ubf{ cfl>t r/ s'g x'G5 <

ii.	 gfksf] cfwf/e"t PsfOsf] kl/efiff n]Vg'xf];\ . 

3=  5f]6f] pQ/ lbg'xf];\ . [2×4=8]
i.	 -s_ la?jfsf] j[l4b/ kfgLsf] dfqf, dnsf] dfqf / tfkj|mddf lge{/ u5{ . olb dnsf] dfqfsf] 

c;/ cWoog ug]{ xf] eg] s'g s'g r/nfO{ lgoGq0f ug'{k5{ <

	 -v_ pSt k|of]usf] glthfnfO{ u|fkmdf k|:t't ubf{ x-axis / y-axis df s]–s] /fVg' k5{ <

ii.	 Pp6f pbfx/0f;lxt :jtGq r/sf] kl/efiff lbg'xf];\ . 

iii.	 Pp6f pbfx/0f;lxt gfksf] tThGo PsfOsf] kl/efiff n]Vg'xf];\ .

iv.	 ef}lts ;dLs/0f j}w x'g PsfO;DaGwL kfngf x'g' kg]{ lgodx¿ n]Vg'xf];\ . 

4=  pQ/ n]Vg'xf];\ . [4×2=8]
i.	 kf:sn (Pa) PsfOdf cfef/e""t PsfOsf] ;+of]hg b]vfpg'xf];\ . 

ii.	 ljB't\ ;fdYo{ P, ljB't\ s/]G6 I / ljB't\ cj/f]w R ;DaGwL ;dLs/0f P = I2R sf] j}wtf 
PsfOut ljZn]if0f ljlwaf6 k/LIf0f ug'{xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 23

!= PsfO kl/ro (Unit introduction)

;hLjsf] juL{s/0f PsfOsf] d'Vo p2]Zo hgfj/ / jg:kltsf] juL{s/0f ug]{ l;ksf] ljsf; ug'{ 
/ juL{s/0f;Fu j|md ljsf;sf] ;DaGwsf] JofVof ug'{ /x]sf] 5 . pSt p2]Zo k"/f ug{ kfFr hut\\\ 
k|0ffnLcg';f/ jg:klt hut\\ / hGt' hut\\\sf] juL{s/0f u/L jg:kltsf] xsdf ljz]iftf;lxt 
l8lehg / ;al8lehg PlGhof]:kd{nfO{ PsbnLo / b'O{bnLo ju{;Dd juL{s/0f u/L ju{x¿larsf] 
t'ngf / hGt'sf] xsdf kmfOnd kf]l/km]/fb]lv sf]8]{6f;Dd / sf]8]{6fsf] ;akmfOnd el6{e|]6fsf 
kfFrcf]6f ju{;Dd juL{s/0f u/L tL ju{x¿lar t'ngf / juL{s/0f;Fu j|mdljsf;sf] ;DaGw JofVof 
ug'{ h:tf ljifoj:t' ;dfj]z ul/Psf] 5 . 

o; PsfOdf /x]sf l;sfO pknlAw tyf ljifoj:t'sf] ;xhLs/0f ubf{ k|of]ufTds ljlw, If]q 
e|d0f, cjnf]sg ljlw, k|Zgf]Q/ ljlw, cGj]if0f ljlw, 5nkmn ljlw, kl/of]hgf sfo{ cflb ljlwsf] 
;fy} ljifoj:t'sf] k|s[lt, ljBfyL{sf] Ifdtf, ;|f]t / ;dosf] pknAwtfsf cfwf/df u|flkm6L, ;f]Rg] 
hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{, k/:k/ lzIf0f, Uofn/L lxF8fO, :kl6ª h:tf 6]lSgs / 
lj|mofsnfksf] k|of]u ug{ ;lsG5 . l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg 
ug]{ ;fwg M cjnf]sg, ?la|S;, df}lvs k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n 
ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw (Learning outcomes) 

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

-v_	 ;al8lehg PlGhof]:kd{sf] ju{;Ddsf] juL{s/0f u/L ju{x¿larsf] t'ngf ug{ 

-u_	 ;akmfOnd el6{e|]6fsf] ju{;Ddsf] juL{s/0f u/L ju{x¿lar t'ngf ug{ 

-3_	 ;hLjx¿sf] juL{s/0f;Fu j|mdljsf;sf] ;DaGw JofVof ug{ .

;hLjsf] juL{s/0f
(Classification of  Living Beings)

cg'dflgt sfo{306f M (

@
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= ;hLjsf] 
juL{s/0f M 
jg:klt hut\

•• kfFr hut\ k|0ffnLcg';f/ hLjx¿sf] juL{s/0fsf] 
k'g/fj[lQ

•• jg:klt hut\\\sf ljz]iftf
•• l8lehg cNuLsf ljz]iftf / pbfx/0f 

!

•• a|fof]kmfO6f / 6«oflsof]kmfO6fsf] ljz]iftf / pbfx/0f
•• ;al8lehg 6]l/8f]kmfO6fsf] ljz]iftf / pbfx/0f

!

•• lhDgf]:kd{ / PlGhof]:kd{sf] ljz]iftf / pbfx/0f
•• PsbnLo / b'O{bnLo la?jfsf ljz]iftf / pbfx/0f
•• PsbnLo / b'O{bnLo ju{sf ljz]iftfx¿sf] t'ngf

!

@= hGt' hut\\ •• hGt' hut\\\sf ljz]iftf
•• kf]l/km]/f / l;n]G6]/]6fsf] ljz]iftf / pbfx/0f

!

•• Kn]l6x]lNdlGy;, g]dfy]lNdlGy;, Plgln8fsf] ljz]iftf / 
pbfx/0f

!

•• cfy|f]{kf]8f, df]n:sf / OsfOgf]8d{f6fsf] ljz]iftf / 
pbfx/0f

!

•• kmfOnd sf]8]{6fsf] ljz]iftf / ;akmfOndx¿
•• ;akmfOnd el6{a|]6fsf] ljz]iftf / ju{x¿
•• dT:o ju{ / peor/ ju{sf] ljz]iftf / pbfx/0f

!

•• ;/L;[k, k+IfL, :tgkfoL ju{sf] ljz]iftf / pbfx/0f !

#= ;hLjsf] 
juL{s/0f / 
j|mdljsf;sf] 
;DaGw PsfOsf] 
d"Nofª\sg

•• ;hLjx¿sf] juL{s/0f;Fu j|mdljsf;sf] ;DaGw JofVof
•• d"Nofª\sg, kl/of]hgf sfo{sf] k|:t'tLs/0f 

!

$= PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ s'/fx¿

•• xfd|f] jl/kl/ kfOg] jf:tljs ;hLjx¿sf] cjnf]sg u/fpg] -sIffsf]7fleq jf sIffsf]7f aflx/, 
If]qe|d0f jf >Job[Zo ;fdu|L, lrq, kf]i6/, Do'lhod :k]l;d]g, xa]{l/odnufot cGo ;fGble{s 
dfWod_

•• cjnf]sg kZrft lnlvt k|ltj]bg jf df}lvs k|Zgf]Q/sf] DffWodaf6 z}Ifl0fs sf] k|ltlaDag 
u/fpg]
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•• ljifoj:t'sf] k|s[ltcg';f/ sG;]K6 Dofk agfpg], agfpg nufpg] / k|:t't ug]{, ug{ nufpg]
•• kf7df k|of]u x'g] zAbfjnLx¿nfO{ v]n, lrq, rf6{, >Job[Zo ;fdu|L tyf 7f]; j:t'sf] k|of]u 

u/L k|:6 kfg]{

unt cjwf/0ff -Misconceptions)
•• hLjx¿sf] juL{s/0f kl/jt{g x'Fb}g eGg] unt cjwf/0ff /x]sf] 5 t/ b'O{ hut\\ k|0ffnLsf 

sdL sdhf]/Lx¿ x6fpg / ;hLjx¿sf] juL{s/0fnfO{ a9L ;fGble{s / j}1flgs agfpg kfFr 

hut\\ k|0ffnL] k|rngdf cfPsf] kfOG5 . ;docg';f/ hLjx¿sf] juL{s/0f kl/jt{gzLn x'G5 .
•• b'O{ hut\\ k|0ffnLdf l8lehg yfnf]kmfO6fsf] Pp6f ;al8lehg cNuL xf] t/ kfFr hut\\ k|0ffnLdf 

cNuL jg:klt hut\\sf] Pp6f l8lehg xf] . gofF juL{s/0fcg';f/ l8lehg, ;al8lehg km/s 
kg{ ;S5 .

•• b'O{ hut\\ k|0ffnLdf OGel6{a|]6x¿nfO{ ( kmfOnfdf ljefhg ul/Psf] 5 t/ kfFr hut\\ k|0ffnLdf 
* cf]6f kmfOnfdf ljefhg ul/Psf] 5 . gofF juL{s/0fcg';f/ kmfOnfsf] ;ª\Vof km/s kg{ 
;S5 .

•• ;a} df5fx¿ cf]leKof/; x'G5g\ eGg] unt cjwf/0ff 5 t/ s'g} s'g} df5fx¿ leleKof/; klg 
x'G5g\, h:t} M Golden skiffia, Hairlip brotula, Sandbar shark cflb .

•• xfOa/g];gdf ljifdtfkL hgfj/x¿ dfq} hfFb}gg\ t/ s]xL ;dtfkL hgfj/x¿ klg 
xfOa/g];gdf hfG5g\ . 

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

klxnf] lbg (First day)
ljifoj:t' M ;hLjsf] juL{s/0f, jg:klt hut\, l8lehg cNuL

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• kfFr hut\ k|0ffnLsf k|d'v ljz]iftf atfpg
•• jg:klt hut\sf ljz]iftf / o;sf] juL{s/0f ug{
•• l8lehg cNuLsf ljz]iftf / pbfx/0fx¿ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
•• AofS6]l/of, o'lUngf, Rofp, Eofu'tf] cflbsf] lrq, :yfgLo :t/df kfOg] d;, plgpF, s]/fp, ds}, 

wfg, ux'F, u'nfkm, ;Nnf jf ;fOs; cflb



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)26

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

kf7\ok':tssf] k]h !% df lbOPsf lrq k|bz{g u/]/ lgDglnlvtlnlvt k|Zg ;f]wL dl:tis dGyg 
u/fpg'xf];\ M

-c_	 kfFr hut\Lo juL{s/0f k|0ffnLcg';f/ lrqdf lbOPsf hLj s'g s'g hut\\df kb{5g\ <

-cf_	 AofS6]l/of / o'lUngf Pscfk;df s;/L leGg 5g\ <

-O_	 Rofp / plgpFdf /x]sf ;dfgtf / c;dfgtf s] s] x'g\ <

-O{_	 s'g cfwf/df plgpF / Eofu'tfnfO{ j|mdzM jg:klt hut\\ / hGt' hut\\df /flvPsf] xf]nf <

dflysf] k|Zgsf] cfwf/df kfFr hut\\ k|0ffnLsf] af/]df k'gM :d/0f u/fpg'xf];\ . kfFr hut\\ k|0ffnLdf 
hLjx¿sf] sf]if, zf/Ll/s agfj6, kf]if0f ljlw, sf]if leQf x'g] / gx'g] cflbsf cfwf/df kfFr hut\\df 
hLjx¿sf] juL{s/0f u/]sf] s'/f klg atfpg'xf];\ . lbOPsf hLjx¿sf] ;dfgtf / c;dfgtfsf] 
cfwf/df kfFrcf]6f hut\\sf k|d'v ljz]iftfx¿ tnsf] sG;]K6 Dofk k|of]u u/L atfpg'xf];\ M

lj|mofsnfk @ 

jg:klt hut\sf] juL{s/0f (Classification of plant kingdom)
-c_	 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ .
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-cf_	 jg:klt hut\\df kg]{ s]xL la?jfx¿ -d;, plgpF, s]/fp, ds}, wfg, ux'F, u'nfkm, ;Nnf jf 
;fOs;_ la?jf jf lrqx¿ ljBfyL{sf] ;d"xnfO{ lbg'xf];\ / tL hLjx¿ s'g hut\df kb{5g\ < 
ltgLx¿sf k|d'v ljz]iftf s] s] x'g\ < ltgLx¿lar s] ;dfgtf 5 < ltgLx¿lar s] leGgtf 
5 < ;d"xdf 5nkmn u/L n]Vg nufpg'xf];\ .

-O_	 k|To]s ;d"xsf] Ps hgf ljBfyL{ 5fgL k|:t't ug{ nufpg'xf];\ . Pp6f ;d"xsf] ljBfyL{n] k|:t't 
ubf{ cGo ;d"xnfO{ cfjZos k[i7kf]if0f lbg nufpg'xf];\ .

-O{_	 ljBfyL{x¿n] ;d"xut ¿kdf k|:t't u/]kZrft\ lzIfsn] la?jfsf] agfj6sf cfwf/df 
tLg l8lehg cNuL, a|fof]kmfO6f / 6«oflsof]kmfO6fdf juL{s/0f u/]sf] / 6«oflsof]kmfO6f 
l8lehgx¿nfO{ ;a l8lehg 6]l/8f]kmfO6f, lhDgf]:kd{ / PlGhof]:kd{df juL{s/0f ul/Psf] / 
;a l8lehgnfO{ PlGhof]:kd{nfO{ lapdf kfOg] kmSn]6fsf] cfwf/df PsbnLo / b'O{bnLo ju{df 
juL{s/0f ul/Psf] tYonfO{ tn lbOPsf] sG;]K6 Dofksf cfwf/df lgisif{ lbg'xf];\ M

 hut\ jg:klt 

clNu a|fof]kmfO6f 6«oflsof]kmfO6f 

6]l/8f]of]kmfO6f lhDgf]:kd{ PlGhof]:kd{ 

PsbnLo 

b'O{bnLo 

 lap kmnleq 

l8lehg 
ef:s'n/ tGt' ePsf] ef:s'n/ tGt' gePsf] 

yfn;, sf]if leQf / 
Snf]/f]lkmn ePsf] 

peor/, cN6/g];g ckm 
h]g]/];g u]d]6f]kmfO6 k|an 

 KjfFv h:tf] kft ePsf], sf]g ePsf], gfª\uf] lap 
ePsf] 

lapm Pp6f kmSn]6f ePsf] 

lapm b'O{ kmSn]6f ePsf] 

ePsf]eor/, cN6/g];g ckm 

lgisif{

jg:klt hut\\df kg]{ hLjx¿ Pssf]ifLob]lv ax'sf]ifLo hLjx¿ h;df ;]n'nf]hn] ag]sf] sf]if 
leQf ePsf] xl/ts0fo'St, :jkf]lift hLjx¿ kb{5g\ / la?jfsf] agfj6sf cfwf/df tLg l8lehg 
cNuL, a|fof]kmfO6f / 6«oflsof]kmfO6fdf juL{s/0f u/]sf] 5 .
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lj|mofsnfk # M cNuL l8lehgsf] cWoog  (Study of Division Algae)

-c_	 kf7\ok':tssf] k]h g= !% sf] lj|mofsnfk @=! ug{ nufpg'xf];\ / cfjZos ;xhLs/0f ug'{xf];\ .

-cf_	 lbOPsf] lrq cjnf]sg ug{ nufO{ ljz]iftf cjnf]sg ug{ nufpg'xf];\ M

    

-O_	 lrqdf b]vfOPsf] cNuLx¿sf] h/f, sf08 / kft 5'6\ofpg ;lsG5 ls ;lsFb}g < k|Zgdf 
5nkmn ug{ nufpg'xf];\ / yfn;sf af/]df :ki6 kfg'{xf];\ .

-O{_	 kfOg] :yfg, Pssf]ifLo tyf ax'sf]ifLo, :jkf]lift, sf]ifleQf, 
k|hgg cflbsf] 5nkmn u/L ljBfyL{sf] a'emfO k|:t't ug{ 
nufpg'xf];\ / lbOPsf] lgisif{ atfpg'xf];\ .

-p_	 lbOPsf] :kfO/f]ufO/fsf] lrqnfO{ af]8{df sf]b}{ ;Fu;Fu} 
ljBfyL{x¿nfO{ klg sf]g{ nufpg'xf];\ . 

-pm_	 cNuLsf] cGo pbfx/0fx¿ sf/f (Chara), SnfdfO8f]df]gf;, 
o'nf]ly|S;, Snf]/]Nff, /f]8]nf cflb klg lbg'xf];\ .
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lgisif{

cNuL l8lehgdf kg]{ hLjx¿ Pssf]ifLo jf ax'sf]ifLo x'G5g\ . h/f, sf08 jf kft g5'6\l6Psf, 
kfgL / cf]l;nf] 7fpFdf kfOg] Snf]/f]lkmn ePsf :jkf]lift hLjx¿ h;n] vfgf :6fr{sf ¿kdf 
hDdf ub{5g\ tL hLjx¿ cNuL x'g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

w]/}h:ff] cNuLx¿ xl/of eP tfklg s]xL cNuLx¿ /ftf, s]xL cNuLx¿ v}/f / s]xL kxF]nf 
/ªsf x'G5g\ . logLx¿df k|f]l6g, sfaf]{xfO8«]6, kmfOa/, vlgh tyf le6fldgx¿ k|z:t dfqfdf 
kfOG5g\ . cNuLnfO{ vfgfsf] ¿kdf pkef]u  ug]{ k|rng klg /x]sf] 5 . ljz]if u/L ljZjsf 
t6Lo If]qdf a:g] dflg;x¿n] sl/a 665 cNuLsf] k|hfltx¿ vfgfsf ¿kdf k|of]u u5{g\ .  
Chlorella, Porphyra, Palmaria, Laminaria, Alaria, Nostoc, Monostroma, Ulva, 
Enteromorpha, Dulvilaea k|hfltsf cNuLx¿ vfgfsf ¿kdf k|of]u ePsf cNuLx¿ x'g\ . 
g]kfnsf] sfe|]sf] /f]zLvf]nf, 9'ª\vs{ / km'Nrf]sL kxf8sf] jl/kl/ aUg] ;;fgf 7f8f vf]nfx¿df 
kfOg] l;dfnL n]p (Prasiola formosana) vfgfsf ¿kdf k|of]u ul/G5 . o;sf] :jfb df5fsf] 
h:tf] :jflbnf] x'g] ePsfn] kfFrtf/] xf]6n;Dd k'Ug] u/]sf] 5 .

-3_ d"Nofª\sg (Evaluation)
•• ljBfyL{n] u/]sf lj|mofsnfkx¿sf] lgoldt ¿kdf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ sl7gfO 

b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ k|ultsf] clen]v /fVb} n]vfhf]vf ug'{xf];\ .
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 

¿kdf cEof; u/fpg'xf];\ M
-c_	 gf:kftL s'g hut\\df kg]{ hLj xf] <
-cf_	 jg:klt hut\nfO{ :jkf]lift eGg'sf] sf/0f s] xf] <
-O_	 jg:klt hut\nfO{ tLgcf]6f l8lehgdf ljefhg 

ul/g'sf cfwf/ n]Vg'xf];\ .
-O{_	 jg:klt hut\sf s'g} b'O{ ljz]iftf n]Vg'xf];\ .
-p_	 n]psf] lrq agfO{ s'g} b'O{ ljz]iftf n]Vg'xf];\ .
-pm_	 lrqdf kf]v/L b]vfOPsf] 5 . pSt kf]v/Ldf /ftf] 

/ªsf] sfk]{6 h:tf] j:t'n] 9flsPsf] 5 . tL j:t' s] x'g\ < tL j:t'sf s'g} b'O{ ljz]iftf 
n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{ (project work) 
l8lehg cNuLsf] pbfx/0fx¿sf] kmf]6f] 8fpgnf]8 u/L sIffdf k|bz{g ug{ nufpg'xf];\ .
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bf];|f]] lbg (Second day)
ljifoj:t' M l8lehg a|fof]kmfO6f, 6«oflsof]kmfO6f ;al8lehg 6]l/8f]kmfO6f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ Specific objectives)  
•• a|fof]kmfO6fsf] ljz]iftf / pbfx/0f atfpg
•• 6«oflsof]kmfO6fsf] ljz]iftf / pbfx/0f atfpg
•• 6]l/8f]kmfO6fsf] ljz]iftf / pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation activities)
•• d;, dfs]{lG;of, plgpF, x;{ 6]n, kfgL cdnfsf] la?jf jf lrqx¿, Sna d;sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvtlnlvt k|Zg ;f]w]/ dl:tis dGyg u/fpg'xf];\ M

-c_	 kfgL / hldg b'j}df a:g] hgfj/nfO{ s] elgG5 xf]nf < s] la?jf klg To:tf :jefjsf x'G5g\ <

-cf_	 :kf]/f]kmfOl6s / Uofd]6f]kmfOl6s h]g]/];g eg]sf] s] xf] <

-O_	 d;, plgpFn] s;/L k|hgg u5{g\ <

-O{_	 :kf]?n];g eg]sf] s] xf] <

-p_	 ef:s'n/ tGt'df s] s] x'G5 <

lgisif{

d}y'lgs k|hggsf nflu kfgL cfjZos kg]{ jg:kltx¿ peor/ la?jf x'g\ . la?jfsf] hLjgrj|mdf 
:kf]/ pTkfbg ug]{ r/0f :kf]/f]kmfO6 / Uofd]6 pTkfbg ug]{ r/0f Uofd]6f]kmfO6 xf] . :kf]/af6 
k|hgg ug]{ cd}y'lgs k|hgg :kf]?n];g xf] . ef:s'n/ tGt'df hfOnd / ˆnf]od x'G5 .

lj|mofsnfk @ M a|fof]kmfO6fsf] ljz]iftfx¿sf] cWoog (Study of characteristics of 
bryophyta)
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-c_	 kf7\ok':tssf] k]h g= !* sf] lj|mofsnfk @=@ u/L a|fof]kmfO6fsf] ljz]iftf klxrfg u/fpg'xf];\ .

	 d;	 dfs]{lG;of	 l/l;of

-cf_	 tnsf lrqx¿ cWoog u/L ljz]iftfx¿ klxrfg u/L 5nkmn u/fpg'xf];\ M

	
tnsf] :kf]/f]kmfOl6s / Uofd]6f]kmfOl6s r/0fsf] lrq ;lxt b]vfpb}+ a|fof]kmfO6fsf] ljz]iftfx¿ :ki6 
kfg'{xf];\ .
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dfly plNnlvt lj|mofsnfk / lrqdf 5nkmn ubf{ ljBfyL{n] k|:t't u/]sf cg'ejnfO{ ;d]6\b} 
lgDglnlvt lgisif{ lbg'xf];\ M

ef:s'n/ tGt' gePsf] cf]l;nf] 7fpFdf kfOg], z/L/ yfn; jf /fOHJffO8, sf08 / ;fwf/0f 
kft ePsf], d;, dfs]{lG;of, l/l;of h:tf la?jfx¿ h;nfO{ d}y'lgs k|hggsf nflu kfgLsf] 
cfjZostf kg]{, hLjgrj|mdf cN6/g];g ckm h]g]/];g x'g] jg:klt a|fof]kmfO6\; x'g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

ljZje/L nueu @%,))) k|hfltsf a|fof]kmfO6;\ kfOG5 eg] g]kfndf !,@!# k|hfltsf] a|fof]kmfO6;\ 
kfOPsf] 5 .

Marchantia / Fucus x]bf{ p:t} b]lvG5 t/ Marchantia a|fof]kmfO6fdf kb{5 eg] Fucus 
cNuLdf kb{5 . Fucus v}/f] cNuL xf] h'g ;d'Gb|df kfOG5  
eg] Marchantia cf]l;nf] 7fpFdf kfOG5 . zf/Ll/s 
;+/rgf, k|hgg / af;:yfgsf cfwf/df Marchantia / 
Fucus km/s 5g\ . ef:s'n/ tGt' geP tfklg logLx¿n] 
hldgaf6 /fOHjf]O8n] / jfo'd08nsf] cfb|tfaf6 kftn] 
kfgL ;f]:g] ub{5 .

lj|mofsnfk # M 6«oflsof]kmfO6fsf ljz]iftfx¿sf] cWoog (Study of characteristics of 
Tracheophyta)

-c_	 kf7\ok':tssf] k]h g= @) sf lrq cWoog u/L ltgLx¿sf] agfj6 / ;femf ljz]iftfx¿ 
klxrfg ug{ pTk|]l/t ug'{xf];\ .

-cf_	 klxrfg ePsf ljz]iftfx¿ rf6{k]k/df l6kf]6 ug{ nufO{ s]xLnfO{ k|:t't ug{ nufpg'xf];\ .

-O_	 lrqdf b]vfOPsf] plgpF, ;fOs;, s]/f / lkknsf ;femf ljz]iftfx¿ hfOnd / ˆnf]odsf] 
sfo{;lxt atfpg'xf];\ .

-O{_	 agfj6sf cfwf/df sG;]K6 Dofk agfO{ o;sf tLgcf]6f ;al8lehg x'G5g\ eg]/ atfpg'xf];\ .

Marchantia Fucus
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-s_	 ;al8lehg 6]l/8f]kmfO6f	 	 KjfFv h:tf] kft	 	 lap gePsf]

-v_	 ;al8lehg lhDg]:kd{	 	 sf]g ePsf]	 	 gfª\uf] lap ePsf]

-u_	 ;al8lehg PlGof]:kd{	 	 k"mn ePsf]	 	 kmn / lap ePsf]

lj|mofsnfk # M plgpFsf] cjnf]sg / 6]l/8f]kmfO6fsf ljz]iftfsf] cWoog (Observation of 
Fern and study of characteristics of pteridophyta)

-c_	 kf7\ok':tssf] k]h g= @! sf lj|mofsnfk @=# u/fpg'xf];\ .

	

-cf_	 ljBfyL{x¿nfO{ $ ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ kfgL cdnf, lgp/f], x;{ 6]nsf] 
la?jf jf lrq, Snad;sf] lrq cWoog ug{ nufpg'xf];\ / ltgLx¿sf ;femf ljz]iftfx¿ 
rf6{k]k/df n]Vg nufpg'xf];\ .

kfgL cdnf lgp/f] x;{ 6]n Snad; -nfOsf]kf]l8od_
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-O_	 k|To]s ;d"xsf] Ps hgfnfO{ uf]nfk|yf ljlwaf6 5gf]6 u/L kfn}kfnf] k|:t't ug{ nufpg'xf];\ .

-O{_	 plgpFsf] kft b]vfpFb} :kf]/f]lkmn / 6«f]kf]lkmnaf/]df atfpg'xf];\ .

-p_	 plgpFsf] lrq z}Ifl0fs kf6Ldf sf]g'{xf];\ / ljBfyL{nfO{ klg sf]g{ 
nufpg'xf];\ .

lgisif{

d}y'lgs k|hggsf nflu efn] Uofd]6x¿ -PGy]/f]HjfO8\;_ kfgLsf] s0fdf kf}l8P/ cfls{uf]lgofdf 
/x]sf kf]yL Uofd]6 -cf]Efd_ ;Dd k'Ug'kg]{ ePsfn] cf]l;nf] / 5fof k/]sf] 7fpFdf kfOg], h/f 
-/fOHjf]O8_, sf08 -/fOhf]d_ / kft k|:6;Fu 5'6\l6Psf], ef:s'n/ tGt' ePsfn] prfO lng ;Sg], 
aLhf0f' pTkfbg x'g] clg aLhf0f' cª\s'/0f eO{ ag]sf] k|f]yfn;df efn] / kf]ly Uofd]6 agL d}y'lgs 
k|hgg ug]{ / hLjgrj|mdf cN6/g];g ckm h]g]/];g x'g] jg:kltx¿ 6]l/8f]kmfO6f ;al8lehgdf 
kb{5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

6]l/8f]kmfO6\x¿ ;/L;[k h:t} klxnf] hldgsf] la?jf ePsfn] logLx¿nfO{ botanical snake jf 
snake of plant kingdom klg elgG5 . o;sf :kf]/f]lkmn kftn] aLhf0f' pTkfbg / k|sfz 
;+Zn]if0f ub{5g\ eg] 6«f]kf]lkmn kftn] k|sfz ;+Zn]if0f dfq ub{5g\ .
k|f]yfn; -n_ kfgsf] cfsf/sf] x'G5 . o;df /fOHjf]O8, PGy]l/l8of 
-efn] cª\u_ / cfls{uf]lgof -kf]yL cª\u_ x'G5 . PGy]l/l8ofdf ̂ nfh]nf 
ePsf] PGy]/f]Hjf]O8\; -efn] Uofd]6x¿_ aG5 / cfls{uf]lgofdf l8Da 
-kf]yL Uofd]6_ aG5 . cfls{uf]lgofn] pTkfbg u/]sf] Doflns cDnn] 
PGy]/f]Hjf]O8\;nfO{ cfsif{0f ub{5 / PGy]/f]Hjf]O8\; ˆnfh]nfsf] 
dbtn] kf}l8P/ cfls{uf]lgodf k'uL l8Da;Fu lg;]rg eO{ hfOuf]6 
aG5 . hfOuf]6 ljsl;t eO{ To;af6 :kf]/f]kmfO6 -2n_ cyf{t\\ d'Vo 
la?jf lgl:sG5 .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 35

-3_ d"Nofª\sg (Evaluation)
•• d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ sl7gfO 

b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{  k|ultsf] clen]v /fVb} n]vfhf]vf ug'{xf];\ . 
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 

¿kdf cEof; u/fpg'xf];\ .

-c_	 dfs]{lG;ofnfO{ lsg peor/ la?jf elgG5 <
-cf_	 ef:s'n/ tGt' gePsf] t/ cN6/g];g ckm h]g]/];g x'g] jg:kltnfO{ s'g l8lehgdf 

/flvPsf] 5 <
-O_	 d;sf s'g} b'O{ ljz]iftf n]Vg'xf];\ .
-O{_	 6«oflsof]kmfO6f l8lehgsf] s'g} b'O{ ljz]iftf n]Vg'xf];\ .
-p_	 cN6/g];g ckm h]g]/];gsf] kl/efiff n]Vg'xf];\ .
-pm_	 nfOsf]kf]l8odnfO{ lsg 6]l/8f]kmfO6fdf /flvPsf] xf] <
-P_	 lrqdf b]vfOPsf] la?jfx¿sf] s'g} b'O{ ;dfgtf / s'g} b'O{ c;dfgtfx¿ n]Vg'xf];\ .

          
	 lrq !	 lrq @

-P]_	 km"n gkm'Ng] la?jfsf] ;a}eGbf ljsl;t jg:kltnfO{ s'g ;al8lehgdf /flvPsf] 5 <

-ª_ kl/of]hgf sfo{ (project work) 
xa]{l/od agfpg] ljlw atfpg'xf];\ / 3/sf] jl/kl/ kfOg] a|fof]kmfO6f / 6]l/8f]kmfO6fdf kg]{ 
jg:kltx¿sf] xa]{l/od agfpg nufpg'xf];\ / ! xKtfkl5 a'emfpg nufO{ To;sf] d"Nofª\sgsf 
nflu ?la|S; k|of]u ug'{xf];\ / clen]vLs/0f ug'{xf];\ .
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Herbarium preparation Technique
There are some methods used for making herbarium which are mentioned below:
1.	 Collection: This is the first step where the plant materials are collected. The 

material used for determination should be complete which means it should 
complete inflorescence. The collected material should be kept in polythene 
bags so that the moisture is preserved. While collecting the plant material 
diseased plants should be avoided.

2.	 Drying: After collecting the plant specimens they should be pressed in the 
newspaper folders. The overlapping of the specimens should be avoided. Then 
these newspaper folders should be pressed in herbarium press of under matress 
or dasna.

3.	 Mounting and Labelling: In this process, the dried specimens are mounted on 
the herbarium sheets (white chart paper of size 11.5 inch × 16.5 inch) with gum 
(fevicol). The field data are entered on the right-hand lower side.
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t];|f]] lbg (Third day)
ljifoj:t' M ;al8lehg lhDgf]:kd{, ;al8lehg PlGhof]:kd{ / ju{ PsbnLo / b'O{bnLo

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ Specific objectives)
•• lhDgf]:kd{sf]] ljz]iftf / pbfx/0f atfpg 
•• PlGhof]:kd{sf] ljz]iftf / pbfx/0f atfpg
•• PsbnLo / b'O{bnLo ljz]iftf / pbfx/0f atfpg
•• PsbnLo / b'O{bnLo ljz]iftfx¿sf] t'ngf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation activities)
•• ;fOs;, w'kL jf ;Nnfsf] sf]g;lxtsf] kft jf lrq, jl/kl/ kfOg] h/f;lxtsf] PsbnLo / 

b'O{bnLo la?jf

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

      
	 ;Nnf]	 ds}	 tf]/L

•• dfly pNNf]v ul/Psf la?jfx¿ b]vfpg'xf];\ / tnsf k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ .
•• oL la?jfx¿ s'g l8lehgcGtu{t kb{5g\ <
•• ;Nnfsf] kft s:tf] cfsf/sf] x'G5 <
•• ;Nnfsf af]6df em'lG8Psf] 8Nnf] s] xf] <
•• ds} jf s'g} PsbnLo la?jfsf] kftsf] cfsf/ / h/fsf] :j¿k s:tf] x'G5 <
•• tf]/L jf s'g} b'O{bnLo la?jfsf] kftsf] cfsf/ / h/fsf] :j¿k s:tf] x'G5 <
	 dfly plNNflvt k|Zgdf ljBfyL{n] k|:t't u/]sf cg'ejnfO{ ;d]6L lgDglnlvt lgisif{ lbg'xf];\ M

;Nnfsf] kft l;of] h:tf] ltvf] x'G5, ;Nnfsf] af]6df em'lG8Psf] 8Nnf] sf]g xf], ds}sf] kft nfDrf] 
/ h/f u'R5]bf/ x'G5 eg] b'O{bnLo la?jfsf] kft km/flsnf] / d'n h/f x'G5 .
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lj|mofsnfk @ M ;Nnf, w'kL / ;fOs;sf] cjnf]sg (Observation of pine, juniper and 
cycas)

-c_	 lbOPsf] la?jfsf] lrq jf la?jf cjnf]sg u/fO{ lgDglnlvt k|Zgdf 5nkmnaf6 ljz]iftfx¿ 
klxrfg ug{ nufpg'xf];\ M

	

•• oL la?jfdf km"n km'N5 ls km'Nb}g <
•• oL la?jfx¿sf] lap sxfF / s:tf] x'G5 <
•• cGo la?jfsf] kfteGbf logLx¿sf kft s;/L km/s x'G5g\ <

-cf_	 ljBfyL{nfO{ ;d"xdf ljefhg ug'{xf];\ / dflysf k|Zgx¿df 5nkmn u/L lhDgf]:kd{ l8lehgdf 
kg]{ tL la?jfx¿sf ljz]iftfx¿ n]Vg nufpg'xf];\ . 

-O_	 k|To]s ;d"xsf] Ps hgf ljBfyL{nfO{ 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O{_	 k|:t'tLs/0fkZrft\ cGo ;d"xsf] ljBfyL{nfO{ k|Zg ;f]Wg nufpg'xf];\ .

-p_	 pSt k|Zgsf] k|ltlj|mof lbg nufpg'xf];\ / yk lgisif{ lbg'xf];\ M

lgisif{

sf]gdf gfª\uf] lap x'g], nfDrf] / l;of] h:tf] kft ePsf sf]0fwf/L jg:kltx¿ ;al8lehg 
lhDgf]:kd{cGtu{t kb{5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

;fOs;, ;Nnf, w'kL, nf}7 ;NNff, b]jbf/ cflb h:tf la?jfx¿ ;'Vvf 7fpFdf pld|G5g\ . kfgL 
vf]Hgsf nflu ltgLx¿sf h/f nfdf x'G5g\ . pT:j]bg -Transpiration) sf] b/nfO{ 36fpg 
sf08df afUnf af]j|mfn] 9flsPsf] / kft l;of] h:tf x'G5g\ . logLx¿df jf:tljs km"nsf ;6\6f 
cf]e/L gePsf]sf]g dfq x'g] ePsfn] lapx¿ kmnlagfsf gfª\uf x'G5g\ .

lj|mofsnfk # PlGhcf]:kd{sf ljz]iftfx¿sf] cWoog (Study of Characteristics of 
Angiosperm)

•• sIffdf ePsf ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug{'xf];\ .
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•• ;al8lehg PlGhof]:kd{ ;d"xdf kg]{ jg:klt s]xL PsnLo / b'O{bnLo la?jfx¿ -;Dej ePdf 
h/f, sf08, kft, km"n, kmn;lxtsf_ k|To]s ;d"xnfO{ lbg'xf];\\ .

•• k|To]s ;d"xdf o; ;d"xsf la?jfsf ljz]iftf lrGg pTk|]l/t ug'{xf];\ .
•• klxrfg ePsf ljz]iftfnfO{ Go'hlk|G6df l6kf]6 ug{ nufpg'xf];\ . 
•• k|To]s ;d"xdf k]g Og b ld8n lj|mofsnfk u/fO{ Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ .
•• k|:t'tLs/0fkZrft\ k[i7kf]if0f lbFb}+ yk hfgsf/LnfO{ lgDglnlvtlnlvt lgisif{cg';f/ k|:t't 

ug{'xf];\ M

lgisif{

ljsl;t h/f, sf08, kft, km"n, kmn ePsf, km"ndf cf]e/L / cf]Eo'n x'g]], kmnleq lap ePsf 
ljsl;t la?jfx¿ ;al8lehg PlGhof]:kd{df kb{5g\ .

lj|mofsnfk # PsbnLo / b'O{bnLo la?jfsf ljz]iftfx¿sf] cjnf]sg (Observation of 
characteristics of monocotyledon and dicotyledons)

-c_	 ljBfyLx¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ .

-cf_	 Ps 7fpFdf :yfgLo :t/df kfOg] h/f, sf08, kft / lap;lxtsf PsbnLo la?jfx¿ / csf{ 
7fpFdf b'O{bnLo la?jfx¿ /fVg'xf];\ .

-O_	 ;d"xut ¿kdf kfn}kfnf] cjnf]sg ug{ nufpg'xf];\ / h/f, sf08, kft, km"n / lapsf 
cfwf/df ljz]iftfx¿ n]Vg nufpg'xf];\ .

-O{_	 k|To]s ;d"xaf6 Ps Ps hgf 5gf]6 u/L b'O{cf]6f ;d"xnfO{ PsbnLo la?jfsf ljz]iftf / csf]{ 
b'O{cf]6f ;d"xnfO{ b'O{bnLo la?jfsf ljz]iftfx¿ k|:t't ug{ nufpg'xf];\ .

•• kf7\k':tssf] k]h g= @% sf] lj|mofsnfk @=$ ds}sf] la?jfsf] cjnf]sg u/fO{ PsbnLo la?jfsf 
ljz]iftfx¿ klxrfg ug{ nufpg'xf];\ .
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•• kf7\ok':tssf] k]h g= @^ sf] lj|mofsnfk @=% rgfsf] la?jfsf] cjnf]sg u/fO{ ljz]iftfx¿ 
klxrfg ug{ nufpg'xf];\ . ljBfyL{n] klxrfg u/]sf ljz]iftfdf 5nkmn u/fO{ lgDglnlvt lgisif{ 
lbg'xf];\ M
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lgisif{

u'R5] h/f k|0ffnL -Fibrous root system_, kftdf ;dfgfGt/ lz/fj|md -Parallel venation_, 
sf08 cS;/ vf]s|f], km"Nfsf efux¿ tLg jf tLgsf] u'0ffª\s / lapdf Pp6f sf]l6n]8g ePsf 
jg:kltx¿ PsbnLo ju{df kb{5g\ . d"n h/f k|0ffnL -Tap root system_, kftdf hfnLbf/ 
lz/fj|md -Reticulate venation_, sf08df sf7 ePsf, km"Nfsf efux¿ rf/ jf kfFr jf ltgsf] 
u'0ffª\s tyf lapdf b'O{cf]6f sf]l6n]8g ePsf jg:kltx¿ b'O{bnLo ju{df kb{5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

ef:s'n/ tGt' hl6n tGt' x'g\ . o;df hfOnd / ˆnf]od x'G5 . 
hfOndn] kfgL / vlgh kbfy{ kft;Dd k'¥ofpg] sfo{ ub{5 eg] 
ˆnf]odn] kftdf ag]sf vfgf ljleGg efudf k'¥ofpg] sfo{ ub{5 . 
PsbnLo la?jfsf] km/s km/s cfsf/sf SoflDaod\ gePsf ef:s'n/ 
tGt' w]/} x'G5g\ . b'O{bnLo la?jfsf Pp6} cfsf/sf SoflDaod\ ePsf 
ef:s'n/ tGt' yf]/} x'G5g\ .

lj|mofsnfk $ M PsbnLo / b'O{bnLo la?jfsf] t'ngfTds cWoog (Comparative study of  
monocot and dicot plant)

•• pknAw ;fdu|Lcg';f/ ljBfyL{x¿nfO{ ljleGg ;d"xdf ljefhg ug'{xf];\ . 
•• k|To]s ;d"xnfO{  lj?jfsf] h/f jf sf08 jf kft jf km"n jf lap / ;Dej eP l;ª\uf] PsbnLo 

/ b'O{bnLo la?jfx¿ lbg'xf];\ .
•• k|To]s ;d"xnfO{ k|fKt ;fdu|Lsf] cjnf]sg ug{ nufO{ PsbnLo / b'O{bnLo la?jfsf] t'ngf tnsf] 

tflnsfdf eg{ nufpg'xf];\ M
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cfwf/ PsbnLo la?jf b'O{bnLo la?jf

h/f

 

sf08 

kft

 

k"mn

  

lap

 

•• k|To]s ;d"xsf] Ps hgfnfO{ k|:t'lt ug{ nufpg'xf];\ / PsbnLo / b'O{bnLo la?jflarsf] 
t'ngfnfO{ :ki6 kfg'{xf];\ .

lj|mofsnfk % M la?jfsf] juL{s/0f (Classification of plant)

-c_	 kf7\ok':tsf] k]h g= @* sf] lj|mofsnfk @=^ kl/of]hgf sfo{ ¿kdf ug{ nufpg'xf];\ M
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-cf_ lj|mofsnfk @=^ cg';f/ ;ª\sng ul/Psf la?jfx¿nfO{ hut\\, l8lehg, ;al8lehg / ju{sf 
cfwf/df juL{s/0f ug{ ;lsg] s'/f atfpg'xf];\ . pbfx/0fsf] nflu

hut\ M jg:klt
l8lehg M a|fof]kmfO6f
pbfx/0f M d;

hut\ M jg:klt
l8lehgM 6«oflsof]kmfO6f
;al8lehgM PlGhof]:kd{
ju{M b'O{bnLo
pbfx/0fM tf]/L

hut\ M jg:klt 
l8lehgM 6«oflsof]kmfO6f
;al8lehgM PlGhof]:kd{
ju{M PsbnLo
pbfx/0fM ds}

hut\ M jg:klt
l8lehgM 6«oflsof]kmfO6f
;al8lehgM lhDgf]:kd{
pbfx/0fM ;Nnf

hut\ M jg:klt
l8lehg M 6«oflsof]kmfO6f 
;al8lehg M 6]l/8f]kmfO6f
pbfx/0f M plgpm

hut\ M jg:klt
l8lehgM clNu
pbfx/0fM :kfO/f]ufO/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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
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•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 
¿kdf cEof; u/fpg'xf];\ .

-c_	 ;al8lehg lhDgf]:kd{df kg]{ s'g} b'O{ jg:kltx¿sf] gfd n]Vg'xf];\ .
-cf_	 ;Nnfsf] kft l;of] h:tf] r'Rrf] x'g'sf] sf/0f n]Vg'xf];\ .
-O_	 lhDgf]:kd{sf s'g} rf/ ljz]iftf n]Vg'xf];\ .
-O{_	 lrqdf b]vfOPsf] la?jf klxrfg u/L juL{s/0f ug'{xf];\ / s'g} b'O{ 

ljz]iftf n]Vg'xf];\ .
-p_	 PlGhof]:kd{ ;al8lehgsf s'g} b'O{ ljz]iftf n]Vg'xf];\ .
-pm_	 PsbnLo / b'O{bnLo la?jfx¿sf s'g} h/f, sf08, kft / lapsf 

cfwf/df km/s n]Vg'xf];\ .
-C_	 Ozfgn] Pp6f km"n e]6\6fP5g\ . To; km"nsf] cjnf]sg ubf{ lgDglnlvtlnlvt ljz]iftf 

kfP5g\, eg] pSt la?jfsf] ;al8lehg / ju{ s'g xf]nf <
 cfsif{s gePsf] (dull)
 kqbn / k'iifbn tLg tLgcf]6f ePsf]

-P_	 O;fn] b'O{cf]6f la?jfsf sf08sf] 
kftnf] :nfO8 dfOs|f]:sf]kdf /fv]/ 
cjnf]sg ubf{ lrqdf b]vfOPsf] 
h:tf tGt'x¿ e]l6P eg] pSt 
la?jfx¿sf cGo Ps Pscf]6f 
ljz]iftf n]Vg'xf];\ .

-ª_ kl/of]hgf sfo{ (project work)
3/sf] jl/kl/ kfOg] jg:kltx¿ -lhDgf]:kd{, PsbnLo / b'O{bnLo_ sf] xa]{l/od agfpg nufO{ 
juL{s/0f u/]/ Ps xKtfkl5 a'emfpg nufpg'xf];\ / ?laS;sf cfwf/df d"Nofª\sg ug'{xf];\ .

rf}yf] lbg (Fourth day)
ljifoj:t' M hGt' hut\\\sf ljz]iftf / juL{s/0f, kmfOnd kf]l/km]/f, l;n]G6/]6f, ljz]iftf / pbfx/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• hGt' hut\sf k|d'v ljz]iftf / o;sf] kmfOnd atfpg
•• kmfOnd kf]l/km]/fsf] ljz]iftf / pbfx/0f atfpg
•• kmfOnd l;n]G6]/]6fsf] ljz]iftf / pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
kf]l/km]/f / ;]n]G6]/]6f kmfOnddf kg]{ hgfj/sf] Do'lhod :k]l;d]G;, xfO8«fsf] :nfO8 / lrqx¿
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

kf7\ok':tssf] k]h g= @( df lbOPsf lrq k|bz{g u/]/ lgDglnlvtlnlvt k|Zg ;f]wL dl:tis dGyg 
u/fpg'xf];\ M

-c_	 oL hLjx¿ s'g hut\\df kb{5g\ <

-cf_	 s] oL hLjx¿sf] z/L/df /x]sf sf]ifdf 
sf]ifleQf x'G5 <

-O_	 s'g s'g hLjx¿sf] z/L/df d]?b08 x'G5 <

-O{_	 :6f/lkm; / df5fdf s] s] leGgtf kfOG5 <

-p_	 oL ;a} hLjx¿nfO{ Pp6} hut\\df /fVg'sf] 
sf/0f s] xf]nf <

dfly plNNflvt k|Zgdf ljBfyL{n] k|:t't u/]sf cg'ejnfO{ ;d]6L lgDglnlvtlnlvt lgisif{ lbg'xf];\ M 

lgisif{

oL hLjx¿ hGt' hut\\df kb{5g\ . hGt' hut\\df kg]{ hLjx¿sf] sf]if leQf xF'b}gg\ . lrqdf 
b]vfOPsf] df5f, k/]jf / ufO{df d]?b08 x'G5, :6f/lkm;sf] d]?b08 x'Fb}g eg] df5fdf d]?b08 x'G5 .  
logLx¿nfO{ Pp6} hut\\df /fVg'sf] sf/0f sf]if leQf gePsf] / k/kf]ifs ePsfn] xf] .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)46

lj|mofsnfk @ M hGt' hut\\sf] juL{s/0f (Classification of Kingdom animalia)

-c_	 hGt' hut\nfO{ gf}cf]6f kmfOnddf ljefhg ul/Psf] tnsf] h:tf] sG;]K6 Dofk agfO{ atfpg'xf];\ M

Phylum 

Kingdom Animalia 

1. Porifera eg. Sycon, Spongilla 

2. Coelenterata eg. Hydra, Jellyfish 

3. Platyhelminthes eg. Tapeworm, Planaria 

4. Nemathelminthes eg. Ascaris, Pinworm 

5. Annelida eg. Earthworm, Leech 

6. Arthropoda eg. Butteryfly, Crab 

7. Mollusca eg. Snail, Octopus 

8. Echinodermata eg. Starfish, Sea urchin 

9. Chordata  

Hemichordata Urochordata Cephalochordata Vertebrata 

Pisces 
Rohu, Shark 

Amphibia 
Frog, Toad 

Reptilia 
Snake, Lizard 

Aves 
Dove, Hen 

Mammalia 
Bat, Goat 

Class 

Sub phylum 

lj|mofsnfk # M d]df]/L v]n (Memory game)

c_	 l8Knf]Anfl:6s, l6«Knf]Anfl:6s, /]l8on l;d]l6«sn, afOn]6/n l;d]l6«sn, Pslnª\uL, peolnª\uL 
/ k/hLljsf] kl/efiff n]lvPsf] zAbkQLx¿ z}Ifl0fs kf6Ldf kfn}kfnf] 6fF:g'xf];\ / k9\g nufO{ 
:d/0f ug{ nufpg'xf];\ .

cf_	 $÷% hgf ljBfyL{x¿nfO{ randomly 5gf]6 u/L sltcf]6f zAbx¿ / ltgLx¿sf] kl/efiff ofb 
ug{ ;lsof] < n]vfhf]vf ug'{xf];\ .
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lj|mofsnfk $ M Do'lhod :k]l;d]gsf] cjnf]sg / k|:t'tLs/0f (Observation and 
presentation of museum specimen)

-c_	 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ .

-cf_	 kmfOnd kf]l/km]/f / ;]n]G6]/]6fsf] Do'lhod :k]l;d]g / xfO8«fsf] :nfO8 /fv]/ :6];g lgdf{0f 
ug'{xf];\ . :d]l;d]g gePsf] hgfj/sf] lrq /fVg klg ;lsG5 .

O_	 ;d"xut ljBfyL{x¿nfO{ kfn}kfnf] b'j}} 7fpFsf] Do'lhod :k]l;d]g, :nfO8 jf kmf]6f] cjnf]sg 
/ 5nkmn ub}{ kf]l/km]/f / ;]n]G6]/]6fsf] ljz]iftfx¿ l6kf]6 ug{ nufpg'xf];\ . ;fy} ;fOsg / 
xfO8«fsf] lrq klg sf]g{ nufpg'xf];\ .

-O{_	 k|To]s ;d"xsf] uf]nfk|yfaf6 Ps hgfnfO{ 5gf]6 kf]l/km]/f / ;]n]G6/]6f kmfOndsf ljz]iftf 
k|:t't ug{ nufpg'xf];\ .

-p_	 k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ / lgDglnlvtlnlvt lgisif{df k'Ug'xf];\ M

lgisif{

z/L/el/ l5b| -cf]l:6of / cf]:s'nd_ ePsf ax'sf]ifLo, l8Anf]Anfl:6s, kfgLleq j:t'df 6fF;LP/ a:g], 
l/h]g]/];g Ifdtf ePsf, z/L/n] /]l8on l;ld6«sn b]vfpg] hLjx¿ kmfOnd kf]l/km]/fdf kb{5g\ .

l/Qf] efF8f] h:tf] z/L/ ePsf, d'v -xfOkf]:6f]d_sf jl/kl/ 6]G6fsN; ePsf, vfgf lng] / lgisf;g 
d'vaf6 ug]{, l8Knf]Anfl:6s, z/L/n] /]l8on l;ld6«L b]vfpg] hLjx¿ kmfOnd l;n]G6/]6fdf kb{5g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

ljZjdf kfOg] hgfj/ hut\sf] nueu (%Ü k|hfltsf hgfj/x¿ 9f8 gePsf ;d"x kb{5g\ eg] 
nueu *@Ü k|hfltx¿ kmfOnd cfyf]{kf]8fdf kb{5g\ . b'O{ hut\ k|0ffnLcg';f/ OGel6{a|]6x¿ ( 
cf]6f kmfOnfdf afFl8Psf 5g\ eg] kfFr hut\ k|0ffnLcg';f/ OGel6{a|]6x¿nfO{ * cf]6f kmfOnfdf 
ljefhg ul/Psf] 5 . logLx¿df gf]6f]s8{ gx'g] ePsfn] logLx¿nfO{ gg\sf]8]{6 klg elgG5 .

w]/}h;f] kf]l/km]/fdf kg]{ hLjx¿ d}y'lgs k|hgg u5{g\ . logLx¿df peOlnª\uL -Pp6} hLjdf efn] 
/ kf]yL k|hgg cª\u x'g'_ x'g\ . jo:s kf]l/km]/fdf kg]{ hLjaf6 z's|ls6 / l8Da kfgLdf k'U5g\ . 
Pp6} k|hfltsf] z's|ls6 / l8Da ldng eO{ hfOuf]6 aG5 h'g kl5 l;lnof ePsf] nfef{df ljsl;t 
x'G5 . ha tL nfef{x¿ lylu|P/ hldgdf k'U5g\, tL nfef{af6 h'e]gfOn :kGh aG5g\ / s'g} j:t'df 
;w}Fsf nflu 6fFl:;P/ a:5g\ .

hLjsf] embryonic germ cell sf] txsf] ;ª\Vofsf cfwf/df 
hLjx¿ l8Knf]Anfl:6s / l6«Knf]Anfl:6s u/L b'O{ k|sf/sf 
x'G5g\ . Germ cell b'O{ tx -ectoderm / endoderm) af6 
ljsf; ePsf] hLjnfO{ l8Knf]Anfl:6s / Germ cell tLg 
tx -ectoderm, mesoderm / endoderm) af6 ljsf; 
ePsf hLjnfO{ l6«Knf]Anfl:6s hLj elgG5 .

hLjsf] z/L/nfO{ h'g ;'s} lbzfaf6 sf6\bf klg b'O{ efudf ljefhg ug{ ;lsg] hLjnfO{ /]l8oNnL 
l;d]6«Lsn ePsf] hLj elgG5 eg] hLjsf] z/L/nfO{ 7f8f]af6 
-vertical axis_ sf6\bf b'O{ a/fa/L efudf ljefhg ug{ ;lsg] 
hLjnfO{ afOn]6/NnL l;ldl6«sn ePsf] hLj elgG5 . hLjsf] 
z/L/nfO{ b'O{ a/fa/ efudf ljefhg ug{ g;lsg] hLjnfO{ 
Pl:;d]l6«sn ePsf] hLj elgG5 . df]n:sf kmfOnddf 
kg]{ hLjx¿ Pl:;d]l6«sn x'G5g\ . kf]l/km]/f, ;]n]G6]/]6f / 
OsfOgf]8df{6f kmfOnfdf kg]{ hLjx¿ /]l8oNnL l;d]6«Lsn x'G5g\ eg] oL hLjafx]ssf hLjx¿ 
afOn]6/NnL l;ldl6«sn x'G5g\ .

;]n]G6]/]6fx¿sf] 6]G6fsN;df 8:g] sf]ifx¿ (Cnidoblast or nematoblast) ePsf] x'gfn] 
logLx¿nfO{ lg8fl/of (Cnidaria) klg elgG5 . l;n]G6]/f6fdf kg]{ hLjx¿ w]/}h;f] ;d'Gb|L 
kfgLdf kfOG5g\ eg] yf]/} hLjx¿ dfq :jR5 kfgL -nj0fsf] dfqf !Ü eGbf sd ePsf] kfgL_ 
df kfOG5g\ . xfO8«f / h]nLlkm;sf] Pp6f Pp6f k|hflt dfq :jR5 kfgLdf kfOg] ;]n]G6]/]6 x'g\ .

-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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•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 
¿kdf cEof; u/fpg'xf];\ .

-c_	 hGt' hut\\df kg]{ hLjx¿sf] ljz]iftf n]Vg'xf];\ .
-cf_	 xfO8«fnfO{ lsg OGel6{«a]|6 elgG5 <
-O_ gf]6f]s8{ ePsf hLjx¿nfO{ s'g kmfOnddf /flvPsf] 5 <
-O{_	 kmfOnd kf]l/km]/fdf kg]{ hLjx¿df s:tf ljz]iftf x'G5g\ <
-p_	 lrqdf b]vfOPsf] hLj s'g kmfOnddf kb{5 / oL hLjsf s'g} b'O{ k|d'v ljz]iftf n]Vg'xf];\ .
pm_	 l;n]G6/]6fdf kg]{ hLjx¿sf] d'v jf xfOkf]:6f]dsf] jl/kl/ /x]sf Pk]G8]h]hnfO{ s] elgG5 <  

/ o;sf sfo{ n]Vg'xf];\ .
-C_	 lrqdf b'O{cf]6f hLj b]vfOPsf] 5 ltgLx¿df s]xL ;dfgtf / c;dfgtfx¿ 5g\ . 

ltgLx¿df kfOg] s'g} b'O{ k|d'v c;dfgtf / b'O{ ;dfgtf n]Vg'xf];\ .

	 lrq c lrq cf
-P_	 xfO8«f / d'uf -corals_ Pp6} kmfOnddf kb{5g\ . af;:yfgsf cfwf/df ltgLx¿larsf] 

km/s 5'6\ofpg'xf];\ M

kfFrf}F lbg (Fifth day)
ljifoj:t'M kmfOnd Kn]l6x]lNdlGy;, g]dfy]lNdlGy;\ / Plgln8fsf] ljz]iftf / pbfx/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• kmfOnd Kn]l6x]lNdlGy;sf] ljz]iftf / pbfx/0f atfpg
•• kmfOnd g]dfy]lNdlGy;\sf] ljz]iftf / pbfx/0f atfpg
•• kmfOnd Plgln8fsf] ljz]iftf / pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
Kn]l6x]lNdlGy;, g]dfy]lNdlGy;\ / Plgln8f kmfOnfdf kg]{ hgfj/sf] Do'lhod :k]l;d]g / lrqx¿  
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

6]kjd{, uf]nf] h'sf, u8\of}Fnf cflbsf] Do'lhod :k]l;d]g jf lrq b]vfP/ lgDglnlvtlnlvt k|Zgx¿ 
;f]wL dl:tis dGyg u/fpg'xf];\ .

                
	 6]kjd{	 uf]nf] h'sf	 u8\of}nf

•• oL hLjx¿sf gfd s] s] x'g\ <
•• oL hLjx¿ s'g\ s'g\ kmfOnddf kb{5g\ <
•• logLx¿dWo] s'g hLjsf] cfsf/ 6]k jf l/ag h:tf] RofK6f] x'G5 <
•• oL hLjx¿sf] agfj6 s:tf] x'G5 <
•• logLx¿ sxfF sxfF kfOG5g\ <
•• logLx¿sf] kf]if0f s:tf] x'G5 <
•• agfj6sf cfwf/df uf]nf] h'sf / u8\of}nfdf s] km/s x'G5 <

lj|mofsnfk @ M Do'lhod :k]l;d]gsf] cjnf]sg (Observation of museum specimen)

-c_	 ljBfyL{nfO{ cfjZostfcg';f/sf] ;d"xdf ljefhg ug'{xf];\ .

-cf_	 Nofasf] tLg 5'6\6f5'6\6} 7fpFdf -ljBfyL{n] jl/kl/af6 cjnf]sg ug{ ldNg]_ kmfOnd 
Kn]l6x]lNdlGy;, g]dfy]lNdlGy;\ / Plgln8f kmfOnddf kg]{ hgfj/x¿sf] Do'lhod :k]l;d]g 
/fVg'xf];\ . :d]l;d]g gePdf hgfj/sf] lrq klg /fVg ;lsG5 .

-O_	 ;d"xut ¿kdf ljBfyL{nfO{ kfn}kfnf] tLg} 7fpFsf] Do'lhod :k]l;d]g jf lrq cjnf]sg ug{ 
nufpg'xf];\ / 5nkmn u/L Kn]l6x]lNdlGy;, g]dfy]lNdlGy; / Plgln8fsf] ljz]iftfx¿ l6kf]6 
ug{ nufpg'xf];\ .

-O{_	 tL kmfOndx¿sf] ljz]iftfsf af/]df k|Zgx¿ agfpg nufpg'xf];\ .

-p_	 Pp6f ;d"xsf] k]g Og b ld8n ljlwaf6 Ps hgfnfO{ 5gf]6 u/L kmfOnd Kn]l6x]lNdlGy;sf] 
ljz]iftfx¿ k|:t't ug{ nufpg'xf];\ / k|:t'tLs/0fkZrft\ cGo ;d"xnfO{ To; kmfOndsf 
ljz]iftfx¿sf af/]df ;d"xn] agfPsf] k|Zg ;f]Wg nufpg'xf];\ . olb k|Zgsf] pQ/ lbg c;dy{ 
ePdf cfˆgf] ;d"xsf] csf]{ ;b:ox¿n] lbg] jftfj/0f klg ldnfpg'xf];\ .
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-pm_	 cGo ;d"xnfO{ klg c¿ kmfOndx¿ lbO{ dfly pNn]v ul/P h;/L k|:t'tLs/0f ug{ / k|Zg 
;f]Wg nufpg'xf];\ .

	

lj|mofsnfk #M uF8\of}nfsf] cjnf]sg (Observation of earthworm)

kf7\o':tssf] k]h g= #^ sf] lj|mofsnfk g= @+=& df lbPcg';f/ ug'{xf];\ .

;d"xdf tof/ u/]sf] ljz]iftfx¿ k|:t'tLs/0fkZrft\ 5nkmn u/fO{ lgDglnlvtlnlvt lgisif{df 
k'¥ofpg'xf];\ .

lgisif{

z/L/ kft, l/ag jf 6fO{ h:tf] RofK6f], d'v ePsf] t/ dnåf/ gePsf], r';s -d'v_ sf] jl/k/ 
cª\s'z ePsf], ;+of]hL tGt'n] kl/jxg sfo{ ug]{, k"0f{ k|0ffnLsf] ljsf; gePsf] l6«Knf]Anfl:6s, 
peolnª\uL hLjx¿ kmfOnd Kn]l6x]lNdlGy;df k5{g\ .

z/L/ nfdf] / a]ngfsf/ ePsf], kfrg k|0ffnLsf] dfq ljsf; ePsf] Pslnª\uL, d}y'lgs k|hgg 
x'g] l6«Knf]Anfl:6s / afOn]6/NnL l;ldl6«sn ePsf hLjx¿ kmfOnd g]dfy]lNdlGy;df k5{g\ .

z/L/ nfdf], 8f]nf] / leq / aflx/ v08 v08 k/]sf]], /St;~rf/, kfrg / :gfo' k|0ffnLsf] ljsf; 
ePsf],  l6«Knf]Anfl:6s / afOn]6/NnL l;ldl6«sn ePsf] hLjx¿ kmfOnd Plgln8fdf k5{g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

efn] / kf]yL 5'l6\6Psf] klxnf] kmfOnd g]dfy]lNdlGy; xf] . uf]nf] h'sfsf] j}1flgs gfd Ascaris 
lumbricoides xf] . o;sf] efn]sf] k5fl8sf] 5]p 3'ld|Psf] x'G5 eg] kf]yLsf] l;wf x'G5 . efn]df 
Penial setae x'G5 eg] kf]yLdf x'Fb}g . 

uF8\of}nfsf] z/L/ !))– !%) v08x¿ ldnL ag]sf] x'G5 . v08af6 
dl;gf] skfn h:tf] ;+/rgf lg:s]sf] x'G5 h;nfO{ Setae elgG5 .  
o;n] lxF88'ndf dbt ub{5 . jo:s uF8\of}nfsf] !$ b]lv !& cf}F 
v08sf] Olk8ld{;df /x]sf] v08lalxg lkmSsf /ªsf] afSnf] k]6L 
h:tf] efunfO{ Clitelum elgG5 . o;leq male genital pore 
/ female genital pore x'G5 . o;n] sf]s'g agfpg lrklrk] 
t/n kbfy{ lgisf;g u5{ . 

-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;sfO k|ultsf] clen]v /fVb} n]vfhf]vf 
ug'{xf];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 6]kjd{nfO{ lsg peolnª\uL elgG5 <
-cf_	 v08 v08 k/]sf] z/L/ ePtf klg 6]kjd{nfO{ lsg Kn]l6x]lNdlGy;df /flvPsf] xf] <
-O_	 kmfOnd Kn]l6x]lNdlGy;df kg]{ hLjx¿sf] s'g} b'O{ k|d'v ljif]ztf s] s] x'g\ <
-O{_	 kmfOnd g]dfy]lNdlGy;df kg]{ hLjx¿sf] s'g} b'O{ k|d'v ljif]ztf s] s] x'g\ <
-p_	 kmfOnd Plgln8fdf kg]{ hLjx¿sf] s'g} b'O{ k|d'v ljif]ztf s] s] x'g\ <
-pm_	 uF8\of}Fnf / uf]nf]] h'sflar s'g} b'O{cf]6f km/s n]Vg'xf];\ .
-C_	 ;dL/n] Pp6f 9f8 gePsf] hLj e]6\6fP5g\ . pgn] pSt hLjsf] z/L/ nfDrf] / 8f]nf] 

ePsf] kfP t/ s'g kmfOnddf kb{5 eGg] 5'6\6\ofpg ;s]gg\ . pSt hLjsf] kmfOnd 
5'6\6\ofpg pgnfO{ zf/Ll/s ;+/rgfsf s'g cfwf/ lng ;'emfj lbg'x'G5 < 

-P_	 Plgln8fdf kg]{ k/hLjL hLjsf] gfd n]Vg'xf];\ .

gf]6

ljBfyL{nfO{ cfˆgf] j/k/ kfOg] cfy|f]kf]8f kmfOnddf kg]{ hLjx¿ -lemFuf, ;fª\nf, k'tnL, 
km6\ofª\u|f cflb_ / ;Dej eP df]n:sf kmfOnddf kg]{ hLjx¿ -zª\v]ls/f, lrKn]ls/f, l;kL 
cflb_ ;fjwfgLk"j{s ;ª\sng u/]/ Nofpg nufpg'xf];\ .
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5}6f}F lbg (Sixth day)
ljifoj:t'M kmfOnd cfy|f]{kf]8f, df]n:sf / OsfOgf]8d]{6fsf ljz]iftf / pbfx/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• kmfOnd cfy|f]{kf]8fsf] ljz]iftf / pbfx/0f atfpg
•• kmfOnd df]n:sfsf] ljz]iftf / pbfx/0f atfpg
•• kmfOnd OsfOg]8d]{6fsf] ljz]iftf / pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
uFu6f], cS6f]k; jf lrKn]ls/f, :6f/lkm; cflbsf] Do'lhod :k]l;d]g jf lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

uFu6f], cS6f]k; jf lrKn]ls/f, :6f/lkm; cflbsf] Do'lhod :k]l;d]g jf lrq b]vfP/ lgDglnlvtlnlvt 
k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ M

	 uFu6f]	 cS6f]k;	 :6f/lkm;

•• oL hLjx¿ sxfF sxfF kfOG5g\ <
•• uFu6f]sf v'6\6fx¿ s:tf 5g\ <
•• cS6f]k; jf lrKn]ls/fsf] z/L/ s:tf] x'G5 <
•• :6f/ lkm;sf] z/L/ s]n] 9flsPsf] x'G5 <
•• logLx¿dWo] ;a}eGbf ljsl;t hLj s'g xf]nf <
•• oL hLjx¿sf] lrq sf]g{ nufpg'xf];\ .

dfly plNNflvt k|Zgdf ljBfyL{x¿n] k|:t't u/]sf cg'ejnfO{ ;d]6L lgDglnlvtlnlvt lgisif{ 
lbg'xf];\ M 
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lgisif{

oL hLjx¿ kfgLdf kfOG5g\, uFu6f]sf v'6\6f v08 v08 hf]l8P/ ag]sf] x'G5g\ . cS6f]k; jf 
lrKn] ls/fsf] z/L/ g/d x'G5 . :6f/lkm;sf] z/L/ sfF8fn] 9flsPsf] x'G5 . logLx¿dWo] ;a}eGbf 
ljsl;t hLj :6f/lkm; .

lj|mofsnfk @ M:k]l;d]g cjnf]sg (Observation of specimen)

-c_	 ljBfyL{x¿nfO{ tLgcf]6f ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ Pp6f Pp6f kmfOnd 
-cfy|f]kf]8f, df]n:sf / OsfOgf]8d{]6f_ df kg]{ hLjx¿sf] pknAw :k]l;d]gx¿ lng nufpg'xf];\ 
/ ltgsf ljz]iftfx¿ -zf/Ll/s agfj6, k|0ffnL, lnª\u, k|hgg ljlw / kfOg] :yfg_ cjnf]sg 
u/fP/ ;d"xdf 5nkmn u/L d'Vo ljz]iftfx¿ rf6{ k]k/df ;fOg]kn] l6kf]6 ug{ nufpg'xf];\ .

-cf_	 k|To]s ;d"xnfO{ kfn}kfnf] u/L ;d"xut ¿kdf tof/ ul/Psf] rf6{k]k/ k|of]u u/L k|:t'tLs/0f 
ug{ nufpg'xf];\ / cGo ;d"x;Fu klg 5nkmn u/fP/ k|To]s kmfOndsf ljz]iftfx¿ :ki6 x'g 
cfjZos ;xhLs/0f ug'{xf];\ .

-O_	 k|To]s ;d"xsf ljBfyL{n] tLg}cf]6f kmfOndsf ljz]iftfx¿ l6kf]6 u/]sf] / :ki6 wf/0ff ljsf; 
u/]sf] lgSof}{n ug{'xf];\ / cfjZostfcg';f/ k[i7kf]if0f lbFb} lgDglnlvtlnlvt lgisif{df k'Ug 
;xof]u ug'{xf];\ .

lgisif{

k|foh;f] z/L/ 6fpsf], 5ftL / k]6df ljefhg ePsf], 5ftLaf6 v08 v08 ldnL ag]sf], v'6\6f 
lgl:sPsf], 6fpsfdf Ps hf]8f sDkfpG8 cfFvf, PG6]gf / d'vsf] efu ePsf, z/L/ s8f / lghL{j 
cfj/0fn] 9flsPsf hLjx¿ cfy|f]{kf]8f kmfOnddf k5{g\ .

z/L/ g/d, z/L/df 6fpsf], le;]/n df;, df+zk]zLn] ag]sf] v'6\6f / DofG6n ePsf, 6fpsf]df 
6]G6fsN; ePsf, SoflN;odn] ag]sf] s8f cfj/0fn] 9flsPsf Pl:;d]l6«sn hLjx¿ df]n:sf 
kmfOnddf k5{g\ .

SoflN;od sfaf]{g]6n] ag]sf] sfF8fo'St cfj/0fn] 9flsPsf] z/L/, tf/f h:tf]÷nfDrf]÷uf]nf] 
cfsf/sf, 6\o'alkm6sf] dbtn] lxF88'n ug]{ /]l8oNnL l;ldl6«sn ePsf hgfj/x¿ kmfOnd 
OsfOgf]8d{]6fdf kb{5g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

cfy|f]{kf]8f hGt' hut\sf] ;a}eGbf w]/} k|hflt ePsf] kmfOnd xf] . kmfOnd cfy|f]{kf]8fnfO{ k|d'v 
rf/cf]6f ju{ Crustacea (crab, prown), Myriapoda (centipede, millipede), Insecta 
(butterfly, cockroach) / Arachnida (scorpion, spider) df ljefhg ul/Psf] 5 . sDkfp08 
cfFvf xhf/f}F slg{of, n]G; / kmf]6f]l/;]K6/ sf]ifx¿ ldn]/ ag]sf] x'G5 . o;n] k|sfzsf] rds / 
/ª 5'6\ofpg ;S5 . ;fwf/0f cfFvfsf] t'ngfdf logLx¿sf] b[li6sf] bfo/f a9L eP tfklg 
l/hf]n';g / :ki6tf sd x'G5 . cfyf]{kf]8fsf] PG6]gfn] af:gf, j:t'sf] ;txsf] cg'ej, tftf] / 
lr;f]sf] cg'ej ;fy} xfjfsf] axfj kQf nufpF5 .

df]n:sfsf] v'6\6fdflysf] g/d df+zk]zLljlxg efu le;]/n df; xf] 
hxfF kfrg, lgisf;g, k|hgg h:tf k|0ffnLx¿ /x]sf] x'G5 . 
df+zk]zLn] ag]sf] v'6\6fn] lxF88'n ug{ / j:t'df 6fFl;g dbt u5{ .

OsfOgf]8d{]6fdf kg]{ hLjx¿df water vascular system x'G5 
. of] Ps k|sf/sf] xfO8«f]lns k|0ffnL xf] h'g 6\o'alkm6x¿ hf]8\g] 
gnLx¿ ldn]/ ag]sf] x'G5 . o;n] lxF88'n ug{, vfgf k|fKt ug{, 
kmf]xf]/ lgisf;g ug{, Zjf;k|Zjf; ug{ dbt ub{5 .

h]nL lkm; -l;n]G6]/]6f_, l;Ne/ lkm; -cfy|f]{kf]8f_, s6nlkm; 
-df]n:sf_ / :6f/lkm; -OsfOgf]8d{]6f_ 9f8 gePsf hgfj/x¿ x'g\ h'g jf:tjdf df5f xf]Ogg\ .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ . 

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 
¿kdf cEof; u/fpg'xf];\ .

-c_	 kmfOnd cfy|f]kf]8fsf] ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-cf_	 kmfOnd df]n:sfsf] ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-O_	 kmfOnd OsfOgf]8d{6fsf] ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-O{_	 ldlnk]8sf] z/L/ uF8\of}nf;Fu ldNbf]h'Nbf] eP tfklg kmfOnd cfy|f]kf]8fdf lsg /flvPsf] 

xf] <
-p_	 s6nlkm; / :6f/lkm;lar s'g} b'O{cf]6f km/s n]Vg'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)56

-ª_ kl/of]hgf sfo{ (Project work)

kf7\ok':tssf] k]h g= $! sf]] @=@ kl/of]hgf sfo{ ug{ nufpg'xf];\ .

;ftf}+ lbg (Seventh day)
ljifoj:t'M kmfOnd sf]8]{6f, ;jkmfOnd el6{a|]6f, dT:o / peor/ ju{sf] ljz]iftf / pbfx/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• kmfOnd sf]8]{6fsf] ljz]iftf / pbfx/0f atfpg
•• ;jkmfOnd el6{a|]6fsf] ljz]iftf / pbfx/0f atfpg
•• dT:o ju{sf] ljz]iftf / pbfx/0f atfpg
•• peor/ ju{sf] ljz]iftf / pbfx/0f atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
x]ldsf]8]{6f, o'/f]sf]8]{6f, o'/f]sf]8]{6f, ;]kmfnf] sf]8]{6f / el6{a|]6fdf kg]{ hLjx¿sf] Do'lhod :k]l;d]g 
jf lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

x]ldsf]8]{6f, o'/f]sf]8]{6f, ;]kmfnf] sf]8]{6f / el6{a|]6fdf kg]{ hLjx¿sf] Pp6f Pp6f Do'lhod :k]l;d]g 
jf lrq b]vfP/ lgDglnlvtlnlvt k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ M

Belanoglossus
(Hemicordata)

Tunicate
(Urochordata)

Amphioxus
(Cephalochordata)

Frog
(Vertebrata)
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•• oL hLjx¿ sxfF sxfF kfOG5g\ <
•• logLx¿sf] /St;~rf/ k|0ffnL s:tf] x'G5 <
•• s] logLx¿df cl:yk~r/ k|0ffnL x'G5 <
•• logLx¿sf] e|'0f cj:yfdf s]n] ;f; km]5{ < 
•• logLx¿dWo] s'g hLjsf] d]?b08 xf]nf <
•• s] logLx¿ ljsl;t hLj x'g\ <

ljBfyL{x¿n] dfly lbOPsf k|Zgx¿df 5nkmnaf6 k|fKt ePsf] cg'ejnfO{ ;d]6L lgDglnlvt lgisif{ 
atfpg'xf];\ .

lgisif{

oL hLjx¿ j]nfgf]Unf];;\, 6'lgs]6, PlDkmcf]S;;\ ;d'b|L kfgLdf kfOG5g\, Eofu'tf] kfgL / hldgdf 
kfOG5g\ . logLx¿df aGb /St;~rf/ x'G5, logLx¿sf] cl:yk~h/ k|0ffnL x'G5, ;a}sf] e|'0f 
cj:yfdf luN;åf/f ;f; km]l/G5, logLx¿dWo] Eofu'tf]sf] d]?b08 x'G5 eg] c¿df gf]6f]s8{ x'G5 .  
To;}n] Eofu'tf] ljsl;t hLj xf] .

lj|mofsnfk @ M hf]8Ldf k9fO (Pair reading)

-c_	 b'O{ hgf ljBfyL{x¿nfO{ cuf8L af]nfP/ Ps hgfnfO{ kf7\ok':tssf] k]h g+= $@ df /x]sf] 
sf]8]{6fsf] kf7\of+z k9\g nufpg'xf];\ / csf]{ ljBfyL{nfO{ To; kf7\of+zsf] cy{ :ki6 kfg{ 
nufpg'xf];\ . sIffsf cGo ljBfyL{x¿nfO{ pgLx¿n] k9]sf] kf7\of+zsf] af/]df k|Zgf]Q/ u/L 
5nkmn ug{ nufpg'xf];\ .

-cf_	 5nkmnsf cfwf/df cfjZostfcg';f/ k[i7kf]if0f lbFb} ljifoj:t'nfO{ :ki6 kf/L lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ .

lgisif{

hLjgsf] k|f/lDes cj:yfdf jf k"/f hLjgel/ gf]6f]s8{ ePsf, e\"|0f cj:yfdf jf k"/f hLjgel/ 
luN; ePsf, ge{s8{ ePsf, df+zk]zLåf/f 9flsPsf cl:yk~h/ / aGb /St;~rf/ k|0ffnL ePsf 
hLjx¿ kmfOnd sf]8]{6fdf k5{g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

gf]6f]s8{ nlrnf] /8 h:tf] ;+/rgf xf] h'g sf]8]{6x¿sf] e|'0f cj:yfdf ljsf; x'G5 . gf]6f]s8{sf] 
cjl:yltn] k|f/lDes sf]8]{6nfO{ x]ldsf]8]{6f, o'/f]sf]8]{6f, ;]kmfnf]sd]8]{6f ljefhg ul/Psf] 5 .  
gf]6f]s8{ k|f]af]l;;\sf] If]q jf 6fpsfdf ePsf] sf]8]{6nfO{ x]ldsf]8]{6f, gf]6f]s8{ k'R5/df ePsf] 
sf]8]{6nfO{ o'/f]sf]8]{6f / gf]6f]s8{ 6fpsf b]lv k'R5/;Dd km}lnPsf] sf]8]{6nfO{ ;]kmfnf]sd]8]{6f / 
gf]6f]s8{nfO{ d]?b08n] lj:yfkg u/]sf] sf]8]{6nfO{ el6{a|]6f elgG5 .

/St;~rf/ k|0ffnL v'nf / aGb u/L b'O{ k|sf/sf x'G5g\ . v'nf /St;~rf/df /ut x]df]l;n eGg] 
Sofle6Laf6 ;~rf/ eO{ sf]if tyf tGt'df k|ToIf k'U5 t/ aGb /St ;~rf/ k|0ffnLdf /StgnLaf6 
;~rf/ x'G5 / /ut tyf sf]iflar ljleGg kbfy{x¿ /St sf]lifsf -Soflkn/L_ sf] dfWodaf6 
cfbfgk|bfg (exchange) x'G5 . v'nf /St;~rf/ OGel6{a|]6\;x¿df x'G5 eg] aGb /St;~rf/ s]xL 
OGel6{a|]6\; h:t} uF8\of}nf / sf]8]{6\;x¿df x'G5 .

lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Observation of picture and discussion)

-c_	 OG6/g]6df vf]h]/ tn lbOPsf hgfj/sf lrq b]vfpg'xf];\ . ljBfyL{x¿sf] ;d"x agfO{ oL 
hLjsf af/]df 5nkmn u/L k|:t't ug{ nufpg'xf];\ M

•• oL hgfj/x¿ sxfF sxfF kfOG5g\ <
•• logLx¿dWo] s'g s'gn] km'n kf5{g\\ s'gn] aRrf hGdfpF5g\ <
•• logLx¿dWo] s'g hLjx¿ lxpFbdf b]lvFb}gg\ <
•• s] logLx¿sf] z/L/nfO{ a/fa/ b'O{ efudf ljefhg ug{ ;lsG5 xf]nf <

-cf_	 ;d"xaf6 cfPsf] ;xL pQ/x¿nfO{ z}Ifl0fs kf6Ldf ;fb}{ ;akmfOnd el6{a|]6fsf] ljz]iftf;DaGwL 
lgDglnlvtlnlvt lgisif{ atfpg'xf];\ .
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lgisif{

e|"0f cj:yfdf ljsf; ePsf] gf]6f]s8{ kl5 :kfOgn s8{;lxtsf] d]?b08df ljsl;t x'g], lr;f] 
jf tftf] /ut /ut aUg] aGb /St;~rf/ k|0fnL ePsf, aRrf km'naf6 sf]/Ng] jf l;w} aRrf 
hGdfpg], d'6'df @ b]lb $ cf]6f sf]7f ePsf hLjx¿ ;akmfOnd el6{a|]6fdf k5{g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

ljifdtfkL hgfj/x¿ h:t} df5f, Eofu'tf], ;k{ cflbsf] z/L/df tfk pGkGg ug]{ ;+oGq x'b}gg\ .  
logLx¿n] tfk jftfj/0faf6 lng] ePsfn] udL{ofddf eGbf hf8f]ofddf logLx¿sf] z/L/sf] 
tfkj|md sd x'G5 . s]xL ljifdtfkL hgfj/x¿ -Eofu'tf], ;k{, s5'jf, s]xL df5fsf] k|hflt_ 
xfOa/g];g -zLtlgb|f_ df hfG5g\ . s]xL tftf] /ut ePsf hgfj/x¿ -nf]vs]{, s]xL rd]/fsf 
k|hflt, /]Ss'g cflb_ klg xfOa/g];gdf (hibernation) hfG5g\ . hf8f] ofddf zlStsf] ;+/If0f 
ug{ / afRg xfOa/g];gdf hfg] hgfj/x¿sf] d'6'sf] rfn, Zjf;k|Zjf;sf] ult, d]6faf]lnHdsf] 
b/ ;a} Go"g x'G5 .

s]xL hgfj/x¿ h:t} d?e"lddf kfOg] 5]kf/f], s5'jf, ;fnfdfG8/ cflb udL{ ofddf cToflws 
udL{af6 aRgsf nflu hldgd'gL n's]/ a:5g\ h;nfO{ Pl:6e];g (aestivation) elgG5 .

lj|mofsnfk $ M d]df]/L v]n (Memory game)

-c_	 ljifdtfkL, ;dtfkL, cf]leKof/; / leleKof/;sf] kl/efiff n]lvPsf zAbkQLx¿ z}Ifl0fs 
kf6Ldf kfn}kfnf] 6fF:g'xf];\ / k9\g nufO{ :d/0f ug{ nufpg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ randomly 5gf]6 u/L sltcf]6f zAbx¿ / ltgLx¿sf] kl/efiff ofb u/] hfFr 
ug'{xf];\ .

lj|mofsnfk % M df5f / Eofu'tfsf] cjnf]sg (Observation of fish and Frog)
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-c_	 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ . kf7\ok':tssf] k]h g= $# sf] 
lj|mofsnfk g=@=* / k]h g= $% sf] lj|mofsnfk g=@=( ug{ nufpg'xf];\ .

-cf_	 k|To]s ;d"xaf6 Ps hgf 5gf]6 u/L cjnf]sgsf cfwf/df l6kf]6 ul/Psf ljz]iftfx¿ k|:t't 
ug{ nufpg'xf];\ .

-O_	 dflysf] ls|ofsnfkkZrft\ ljBfyL{af6 cfPsf ;xL pQ/nfO{ z}Ifl0fs kf6Ldf ;fb}{ cfsf/, ;f; 
km]g]{ cª\u, z/L/sf] efu, rfndf ;xof]u ug]{ cª\u, d'6'sf sf]7f, ljifdtfkL, ue{wfg,  aRrf 
hGdfpg] tl/sf, kfOg] :yfgsf cfwf/df ljz]iftfx¿nfO{ :ki6 kfg'{xf];\ . 

-O{_	 ljBfyL{x¿nfO{ hfgsf/L ePsf] df5fx¿sf] gfd ;f]wL dT:o ju{sf] pbfx/0fx¿ n]Vg'xf];\ .

lgisif{

;nSs k/]sf] 8'ª\uf cfsf/sf] -streamlined_ kfgLdf /xg] z/L/, luN;af6 ;f; km]g]{, k'R5/ / 
lkmG;sf] dfWodaf6 kf}l8g], b'O{ sf]7] d'6' ePsf], ljifdtfkL hgfj/x¿ ju{ dT:odf k5{g\ .

kfgL / hldg b'j}}df a:g] -;f; km]g{ ldNg]_, cf]l;nf] / gfª\uf] 5fnfn] 9flsPsf]  z/L/, z/L/nfO{ 
6fpsf] / 9f8df dfq 5'6\ofpg ;lsg] -3fF6L gePsf]_, tLg sf]7] d'6' ePsf], ljifdtfkL hgfj/x¿ 
peor/ ju{df k5{g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

df5fsf lkmG;x¿ kfFr k|sf/sf x'G5g\ . s]xL hf]8f jf s]xL hf]8fdf x'b}gg\ .  Pectoral / Pelvic 
lkmG;x¿ hf]8fdf x'G5g\ eg] Dorsal, anal / 
Caudal lkmG;x¿ hf]8fdf x'Fb}gg\ . k|hflt 
cg';f/ df5fsf] lkmG;sf] cfsf/ km/s km/s 
x'G5g\ . lrqdf b]vfOP h:t} lkmG;x¿sf] sfd 
km/s km/s x'G5g\ .

df5fx¿sf] z/L/sf] dorsal coelomic 

cavity df xfjfn] el/Psf] y}nL x'G5 h;nfO{ 
xfjfsf] y}nf jf Swim bladder elgG5 . o;n] 
df5fnfO{ kfgLsf] ulx/fO / ;txlt/ cfphfp 
ug{ dbt ub{5 . tL y}nfdf xfjf el/Pdf, df5fsf] cfotg a9L 
/ wgTj 36\g uO{ df5f kfgLsf] ;txdf t}l/G5 eg] el/Psf] 
xfjf km'l:sb} hfFbf df5fsf] cfotg sd / 3gTj a9\g uO{ df5f 
kfgLsf] ulx/fOdf k'U5 . 
ljZjdf nueu ##,))) k|hfltsf df5fx¿dWo] %)) k|hfltsf df5fx¿ leleKof/; 5g\ .

peor/x¿ ;fwf/0ftof hldgdf a:5g\ . logLx¿sf] hLjgrj|mdf jo:s r/0fafx]s cGo 
r/0fx¿ kfgLdf laT5 . logLx¿sf] k|hggdf c08fsf] lg;]rg / ljsf;sf] nflu kfgL rflxg] 
x'G5 . Climate / species cg';f/ Eofu'tfsf] hLjgrj|m k"/f x'g nueu @* xKtf;Dd nfUg 
;S5 .

-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];\ . 

•• ljBfyL{sf] cjnf]sg l;k, /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds 
l;ksf] klxrfg ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 
¿kdf cEof; u/fpg'xf];\ M

-c_	 kmfOnd sf]8]{6fsf ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
cf_	 ;jkmfOnd el6{a|]6fsf ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-O_	 ju{ dT:osf ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-O{_	 dT:o ju{df kg]{ hLjx¿sf] :ff; km]g]{ cª\usf] gfd n]Vg'xf];\ .
-p_	 ;d'Gb|L 3f]8fnfO{ dT:o ju{df /fVg'sf] s'g} rf/ sf/0fx¿ n]Vg'xf];\ .
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-pm_	 Eofu'tf / df5fdf zf/Ll/s agfj6 / d'6'sf] agfj6sf] cfwf/df km/sx¿ n]Vg'xf];\ .
-C_	 dT:o / peor/ ju{df kg]{ hLjx¿ lar s'g} b'O{ ;dfgtfx¿ n]Vg'xf];\ .

cf7f}F lbg (Eight day)
ljifoj:t'M ;l/;[k, k+IfL / :tgkfoL ju{sf] ljz]iftf / pbfx/0fx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• ;/L;[k ju{sf] ljz]iftf / pbfx/0f atfpg
•• k+IfL ju{sf] ljz]iftf / pbfx/0f atfpg
•• :tgkfoL ju{sf] ljz]iftf / pbfx/0f atfpg
•• el6{a|]6fsf ju{x¿sf] Psfk;df t'ngf ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
s]xL hgfj/sf] Do'lhod :k]l;d]g / lrqx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

;/L;[k, k+IfL / :tgkfoL ju{df kg]{ hLjx¿sf] Pp6f Pp6f Do'lhod :k]l;d]g jf lrq b]vfP/ 
lgDglnlvtlnlvt k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ .

	 dfp;'nL	 k/]jf	 rd]/f]

•• logLx¿sf] /St;~rf/ k|0ffnL s:tf] x'G5 <
•• s] ;a}n] cG8faf6 aRrf sf]/N5g\ <
•• logLx¿dWo] s'g ;dtfkL s'g ljifdtfkL x'g\ <
•• logLx¿dWo] s'g hLjsf] b'Uw u|lGy x'G5 <

dfly plNNflvt k|Zgdf ljBfyL{n] k|:t't u/]sf cg'ejnfO{ ;d]6L lgDglnlvtlnlvt lgisif{ lbg'xf];\ M 
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lgisif{

logLx¿sf] aGb /St;~rf/ k|0ffnL x'G5, dfp;'nL / k/]jfn] dfq} cG8faf6 aRrf sf]/N5g\, k/]jf 
/ rd]/f] ;dtfkL x'g\ . rd]/f] dfq} :tgwf/L hgfj/ xf] . 

lj|mofsnfk @ M cjnf]sg / 5nkmn (Observation and Discussion)

-c_	 hgfj/x¿sf] cjnf]sgsf nflu ljBfyL{x¿nfO{ lj1fg k|of]uzfnfdf nfg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ tLg ;d"xdf ljefhg ug'{xf];\ .

-O_	 ;/L;[k, k+IfL / :tgkfoL ju{sf] :k]l;d]gx¿ 5'6\6f5'6\6} 6]a'ndf /fVg'xf];\ .

-O{_	 ljBfyL{sf x/]s ;d"xnfO{ kfn}kfnf] :k]l;d]gx¿ cjnf]sg ug{ nufpg'xf];\ / ljz]iftfx¿ 
l6kf]6 ug{ / lrq sf]g{ nufpg'xf];\ .

-p_	 k|To]s ;d"xsf] Ps hgfnfO{ Pen in the middle  ljlwaf6 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-pm_	 ljBfyL{x¿n] k|:t't u/]sf ljz]iftfx¿nfO{ ;d]6L cGo ljz]iftfx¿ 5nkmn u/L :ki6 kfb}{ tn 
lbOPsf] lgisif{df k'Ug'xf];\ .

                  
	 /]K6]lnofsf] :k]l;d]g	 k+IfLsf] :k]l;d]g	 :tgkfoLsf] :k]l;d]g

lj|mofsnfk # M :kl6ª (Spotting)

-c_	 s]xL Do'lho; :k]l;d]gx¿ k|bz{g u/]/ k|Zgf]Q/ ljlwaf6 tL hLjx¿sf] kmfOnd, ;akmfOnd 
/ ju{ klxrfg ug{ nufpb}+ juL{s/0fsf] cjwf/0ff lbg'xf];\, h:t}M
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-cf_	 k|To]s kmfOnd / ju{sf] Ps Pscf]6f Do'lhod :k]l;d]gx¿ -dflysf afx]ssf_ 6]a'ndf 
ldnfP/ /fVg'xf];\ . k|To]s ljBfyL{nfO{ kfn}kfnf] cjnf]sg ug{ nufO{ lrq sf]/L juL{s/0f / b'O{ 
ljz]iftf n]Vg nufpg'xf];\ .

-O_	 s]xL ljBfyL{x¿nfO{ k|:t't ug{ nufpg'xf];\ .

lgisif{

z/L/ ;'Vvf x'g'sf ;fy} s8f sTnfn] 9flsPsf], z/L/nfO{ 6fpsf], 3fF6L, 9f8 / k'R5/ u/L rf/ 
efudf 5'66\\ofpg ;lsg l3;|]/ lx8\g] hgfj/x¿ ;/L;[k ju{df k5{g\ .

d'vdf r'Rrf] ePsf], z/L/ KjfFvn] 9flsPsf], cufl8sf] lnDA;\ -xftx¿_ kv]6fdf ¿kfGt/0f 
ePsf], vf]s|f] xf8 ePsf] hgfj/x¿ k+IfL ju{df k5{g\ .

z/L/ /f}Fn] 9flsPsf, b'Uw u|lGy ePsf], lelkKof/; hgfj/x¿ ju{ :tgkfoLdf k5{g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

peor/ / ;/L;[ksf] d'6' tLg sf]7] x'G5 . o;df b'O{ sf]7f cl/sn / Ps sf]7f e]lG6«sn x'G5 . 
z/L/sf ljleGg efuaf6 cfPsf] deoxygenated blood / d'6'af6 cfPsf] oxygenated blood 
e]lG6«sndf ldl;G5 . pSt /ut e]lG6«sn v'lDrbfF kmf]S;f] / z/L/sf] ljleGg efudf k'Ub5 . o:tf] 
k|sf/sf] /St;~rf/nfO{ Incomplete double circulation elgG5 .

k+IfLx¿sf w/} h:tf] ljz]iftfx¿ -s8f sTnf ePsf] v'6\6f, e|'0fnfO{ arfpg] ˆn'8 ePsf] cG8f_ 
;/L;[k;Fu ldNbf]h'Nbf x'G5g\ o;n] ubf{ logLx¿ ;/L;[keGbf ljsl;t x'g\ eGg] b]vfpF5 To;}n] 
k+IfLx¿nfO{ glorified reptiles elgG5 . logLx¿sf] z/L/ klg 8'ª\uf cfsf/sf] -aerodynamic_ 
x'G5 h;n] ubf{ xfjf;Fusf] 3if{0f u/L ;lhn};Fu p8\g ;S5g\ .

z/L/sf] a9L tf}n tyf p8fg ug]{ df+zk]zL -Flight muscle_ lsn xf8 -keel bone_ ;Fu 
ghf]l8Psf] sf/0fn] ^) eGbf a9L k|hfltsf k+IfLx¿ p8\g ;Sb}gg\ .

Platypus / Echidna sf] k|hfltx¿ km'n kfg]{ :tgkfoLx¿ x'g\ . km'n kfg]{ :tgkfoLnfO{ 
monotremes elgG5 . km'n kfg]{ eP tfklg logLx¿sf] z/L/df b'Uw u|lGy x'G5 / aRrfnfO{ b'w 
r';fP/ x'sf{pg] ePsfn] logLx¿nfO{ :tgwf/L ju{df /flvPsf] 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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
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•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvtlnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut 
¿kdf cEof; u/fpg'xf];\  M

-c_	 ;/L;[k ju{sf ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-cf_	 k+IfL ju{sf ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-O_	 :tgkfoL ju{sf] ljz]iftfx¿ pbfx/0f;lxt n]Vg'xf];\ .
-O{_	 uf]xLsf] d'6' rf/ sf]7fsf] eP tfklg lsg ;/L;[k ju{df k5{ <
-p_	 ;'t'd'{u{ p8fg eg{ g;Sg] eP tfklg k+IfL ju{df /fVg'sf 

sf/0fx¿ n]Vg'xf];\ .
-pm_	 lrqdf b'O{ hgfj/ b]vfOPsf] 5 b'j} hgfj/x¿ p8\g 

;S5g\, b'j} hgfj/ ;dtfkL / afOn]6/NNfL l;ldl6«sn klg 
5g\ eg] tL hgfj/x¿ lar s'g} b'O{ km/sx¿ n]Vg'xf];\ .

-C_	 8lNkmgnfO{ :tgkfoL ju{df /fVg'sf] k|d'v sf/0f n]Vg'xf];\  .
-P_	 lgDglnlvtlnlvt hLjx¿sf] juL{s/0f u/L s'g} b'O{ k|d'v ljif]ztf n]Vg'xf];\ .
	 ;d'Gb|L 3f]8f, kfxf, s5'jf, s'v'/f, af3
-P]_	 dT:o, peor/, ;/L;[k, k+IfL / :tgkfoL ju{sf lardf t'ngfTds ljz]iftf tnsf] 

tflnsfdf eg'{xf];\ M

cfwf/ dT:o peor/ ;/L;[k k+IfL :tgkfoL

zf/Ll/s agfj6

z/L/sf efux¿

km'n kg]{÷aRrf hGdfpg]

z/L/sf] tfkj|md

d'6'sf] sf]7f

uef{wfg

gjf}F lbg (Ninth day)
ljifoj:t'M ;hLjx¿sf] juL{s/0f / j|md ljsf;sf] ;DaGw

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• ;hLjx¿sf] juL{s/0f / j|md ljsf;sf] ;DaGw JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
;hLjx¿sf] juL{s/0f / j|md ljsf;sf] ;DaGw b]vfpg] kfj/ kf]OG6
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

df]g]/f, k|f]l6:6f, kmGhfO{, jg:klt / hGt' hut\sf] lrq ePsf] kfj/kf]OG6 b]vfpg'xf];\ / tnsf] 
k|Zgx¿dfly 5nkmn ug'{xf];\ M

•• ;hLjx¿sf] juL{s/0f eg]sf] s] xf] <
•• j|mdljsf; eg]sf] s] xf]nf <
•• oL ;hLjx¿dWo] ;a}eGbf klxnf s'g hLjsf] 

pTklQ ePsf] lyof] <
•• lrqdf b]vfOPsf] sf]lgkm]/; la?jf / 

b'O{bnLo la?jfdf s'g klxnf pTklQ eof] 
xf]nf / tL b'O{lardf s'g a9L ljsl;t 
la?jf xf] <

dflysf k|Zgx¿df 5nkmnkZrft\ 
lgDglnlvtlnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

;dfgtf / c;dfgtfsf] cfwf/df hLjx¿nfO{ ljleGg ;d"xdf ljefhg ug'{ ;hLjx¿sf] juL{s/0f 
xf] . ;hLjx¿sf] z/L/sf] agfj6 ;fwf/0faf6 hl6n ¿kdf kl/jt{g x'Fb} uP/ ;hLjx¿sf] gofF 
k|hflt ljsf; x'g] k|lj|mof g} j|md ljsf; xf] . ;a}eGbf klxn] df]g]/f hut\\sf] hLjx¿sf] pTklt 
eof] . sf]lgkm]/; / b'O{ bnLo la?jfdWo], sf]lgkm]/; la?jf klxnf pTklt eof] eg] b'O{ bnLo 
la?jf a9L ljsl;t la?jf xf] .

lj|mofsnfk @ M lrq cjnf]sg tyf 5nkmn (Observation of picture and discussion)

;Fu}sf] lrq cjnf]sg ug{ nufO{ tnsf k|Zgx¿ 
dfly 5nkmn ug'{xf];\ M

•• df]g]/fdf kg]{ hLjx¿ / k|f]l6:6fdf kg]{ hLjx¿dWo] 
s'g hLjsf] klxnf ljsf; eof] xf]nf <

•• s'g s'g hut\\sf w]/} ;femf ljz]iftfx¿ ldN5g\ <  
s'g s'g hut\\sf yf]/} ;femf u'0fx¿ ldN5g\ <

•• s] ;hLjx¿sf] juL{s/0f / j|md ljsf; hLj 
lj1fgsf] Pp6} zfvf xf] <

•• lrqdf kfFrcf]6f hut\\nfO{ j[Iflrqdf b]vfOPsf] 
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5 . o; lrqaf6 j|md ljsf; / hLjsf] juL{s/0flarsf] ;DaGw 5nkmn ug'{xf];\ .
-c_	 ;hLjx¿sf] juL{s/0f / j|md ljsf; hLj 

lj1fgsf] 5'6\6f5'6\6} zfvf x'g eGg] s'/f 
kl/efiff;lxt atfpg'xf];\ .

-cf_	 ;j} hLjx¿sf] ljsf; Pp6} sf]ifaf6 
ePsf] x'G5 . s'g} hut\df w]/} ;femf u'0f 
/ s'g} hut\df yf]/} ;femf u'0fx¿ eP 
tfklg logLx¿ Pp6} k"j{haf6 ljsf; 
ePsf] :ki6 kfg'{xf];\ .

-O_	 ef}ule{s ;do tflnsfsf] lrq b]vfP/ 
hLjx¿sf] pTklQ / hLjx¿sf] juL{s/0fsf 
af/]df 5nkmn ug'{xf];\ .

-O{_	 hLjx¿sf] juL{s/0fsf] cfwf/df df]g]/f / 
k|f]l6:6fdWo] ;a}eGbf klxnf df]g]/fdf kg]{ 
hLjx¿ pTklQ ePsf] / lj:tf/} ljsl;t 
eP/ o'Sof¥of]l6s k|f]l6:6fdf kg]{ hLjx¿ 
pTklt ePsf] s'/f atfpg'xf];\ . k|f]l6:6faf6 
j|mlds ¿kdf kmGhfO{, ag:klt / hGt' 
hut\ ljsf; ePsf] atfpg'xf];\ .

-p_	 ;hLjx¿sf] juL{s/0f ubf{ ;a}eGbf w]/} ;femf u'0fx¿ x'g] hLjx¿nfO{ Pp6f ;d"xdf / 
km/s u'0fx¿ x'g] hLjx¿nfO{ km/s ;d"xdf /fVg] tYo el6{a|]6fsf] s'g} b'O{ ju{sf] t'ngf u/]/ 
eGg'xf];\ . pbfx/0fsf nflu Dofd]lnof / k+IfL ju{df kg]{ hLjx¿sf] w]/} u'0fx¿ ldN5g\ eg] 
dT:o ju{df kg]{ hLjx¿ / :tgkfoLdf kg]{ hLjx¿sf] aLrdf yf]/}dfq ;femf u'0fx¿ ePsf] 
tYo atfpg'xf];\ . j|mdljsf;sf] s|ddf :tgkfoLx¿ / k+IfL ju{ w]/} kl5 dfq Pp6} k"j{h\af6 
k|hftLs/0f ePsf] atfpg'xf];\ .

-pm_	 ju{ dT:o, peor/, ;/L;[k, k+IfL / :tgkfoLdf x'g] d'6'sf sf]7fx¿sf af/]df 5nkmn u/L 
ljsl;t hgfj/x¿ sd ljsl;t hgfj/af6 j|mlds ¿kdf ljsf; ePsf] tYo k|:t't ug'{xf];\ .  
tL ;a} ju{df kg]{ hLjx¿ w]/} jif{ klxn] Pp6} k"j{haf6 ljsf; ePsf] s'/f atfpg'xf];\ .

-P_	 ljsf;sf] j|mddf hLjx¿sf] cg's"ngsf nflu gofF gofF u'0fx¿ ljsf; x'Fb} hfFbf k|hftLs/0f 
x'Fb} gofF gofF hLjx¿ pTklQ ePsf] tYo k|:6 kfg{ dT:o, peor/, ;/L;[k, k+IfL / :tgkfoL 
ju{df kg]{ hLjx¿sf] pbfx/0f lbg'xf];\ . o;af6 hGt' hut\\sf hLjx¿sf] k"j{h Pp6} lyP 
eGg] tYo k|dfl0ft x'g] atfpg'xf];\ / lgDglnlvtlnlvt lgisif{df k'¥ofpg'xf];\ .
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lgisif{

;hLjx¿sf] juL{s/0fdf sd ljsl;t hLjx¿ ljsl;t hLjx¿sf] dfly /flvG5 . sd ljsl;t 
hLjx¿ ljsl;t hLjeGbf cufl8 pTklQ ePsf] dflgG5 . o;n] ;hLjx¿sf] juL{s/0f / 
hLjx¿sf] j|mdljsf; Pp6} dfGg ;lsG5 . juL{s/0fsf] tnlt/ hfFbf k|hfltsf] ;ª\Vof sd x'b} 
hfG5 . Pp6} h]g;sf] b'O{ k|hflt x]bf{ ltgLx¿ Pp6} ;femf k|hfltaf6 yf]/} ;docufl8 dfq 
k|hflts/0f ePsf] tYo k|fKt x'G5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher) 

k[YjLdf #=* ca{ jif{ k"j{ df]g]/f hut\\df kg]{ AofS6]l/ofsf] pTklQ ePsf] lyof] eg] #=@ cj{ jif{ 
klxn] n]psf] pTklQ ePsf] lyof] . h;af6 ljleGg ax'sf]ifLo 
hLjx¿sf] ljsf; x'Fb} 9f8 gePsf / 9f8 ePsf hLjx¿sf] 
pTklQ ePsf] lyof] . !=@ ca{ jif{ klxn] ;d'b|df 9f8 gePsf 
hgfj/sf] pTklQ ePsf] lyof] . To:t} #@=% s/f]8 jif{ klxn] 
klxnf] ;/L;[ksf] pTklQ ePsf] lyof] . dflg;sf] k'vf{x¿ 
Ramapithecus ! s/f]8 $) nfv jif{ klxn],  Shivapithecus 
! s/f]8 jif{ klxn],  Australopithecus %) nfv jif{ klxn],  
Homo habilis @) nfv jif{ klxn],  Homo erectus !& nfv 
jif{ klxn], Homo sapiens neaderthalensis &) xhf/ jif{ 
klxn],  Homo sapiens fosilis #$ xhf/ jif{ klxn],  Homo sapiens  sapiens  !) xhf/ jif{ 
klxn] dfq ljsf; ePsf lyP . of] ;fgf] tYofª\snfO{ x]bf{ sd ljsl;t hLjx¿eGbf ljsl;t 
hLjx¿kl5 dfq pTklQ ePsf] kfOG5 / ljsl;t hLjx¿ cljsl;t hLjx¿af6} lj:tf/} / 
j|mlds ¿kdf ljsf; ePsf] kfOG5 .

kl/of]hgf sfo{

kf7\ok':tssf] k]h g= %@ sf] kl/of]hgf sfo{ @=# ug{ nufpg'xf];\ .
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lj|mofsnfk # M k|ltlaDat l;sfO, l;sfO ;+j[lå / PsfOsf] d"Nofª\sg (Reflective learning, 
learning enhancement and unit assessment)

•• ljBfyL{x¿nfO{ cluNnf] sIffdf bOPsf] kl/of]hgf sfo{x¿sf] 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{x¿sf] kf]6{kmf]lnof]df cBfjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f ug'{xf];\ .  
ljBfyL{n] agfP/ a'emfPsf] xaf{l/od d"Nofª\sgsf nflu ?la|S;sf] gd'gf

qm=;=
cª\sgsf] 
cfwf/

cª\sg jf dfkgsf] tx

cTo'Qd -#_ pQd -@_ lgDglnlvt -!_

!= xaf{l/od 
l;6sf] cfsf/

:6\of088{ ;fOh 
(11.5"x16.5") ePdf

nDafO / rf}8fOdWo] 
s'g} Ps gldn]sf]

nDafO / rf}8fO b'j}} 
gldn]sf]

@= k|]l;ª, ;'sfO{ 
/ xl/of]kgf

/fd|/L k|]; ul/Psf], 
;'s]sf] / xl/of] tLg 
cf]6} ePdf 

tLgcf]6f dWo] s'g} b'O{ 
dfq} ePdf

tLgcf]6f dWo] s'g} 
Ps dfq ePdf

#= 6F;fO la?jf pko'St 
:yfgdf ;Dk"0f{ efu 
:ki6 b]lvg] u/L 
6fF;]df

la?jf pko'St 
:yfgdf t/ s'g} efu 
:ki6 b]lvg] u/L 
g6fF;]df

la?jf pko'St 
:yfgdf g6fF;]df / w]/} 
efu :ki6 b]lvg] u/L 
g6fF;]df

$= juL{s/0f l8lehg, ;al8lehg 
/ ju{ ;a} ;xL n]v]df

oLdWo] s'g} b'O{ ;xL 
n]v]df

oLdWo] s'g} b'O{ ;xL 
n]v]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|ltlaDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltlaDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

•• k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds z}Ifl0fs, 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] z}Ifl0fs  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\utfcg'¿ksf d"Nofª\sgsf ;fwg lgdf{0f u/L l;sfOsf] 
n]vfhf]vf ug'{xf];\ .

•• PsfOsf] cGTodf afx\o 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

!=	 lbOPsf k|Zgsf] ;xL ljsNkdf uf]nf] 3]/f -)_ nufpg'xf];\ M

-s_	 h/f, sf08 / kft 5'6\6\ofpg g;lsg], sf]if leQf ePsf] jg:klt txsf dWo] s'g xf] <
	 i. Sna d;			   ii. d;
	 iii. plgpm			   iv. :kfO/f]ufO/f  
-v_	 a|fof]kmfO6f / 6]l/8f]kmfO6fdf kg]{ hLjx¿sf af/]df tnsf dWo] s'g egfO ;xL 5 <
	 i. a|fof]kmfO6fsf] Uofd]6f]kmfOl6s r/0f k|an x'G5 eg] 6]l/8f]kmfO6fsf] :kf]/f]kmfOl6s 

r/0f k|an x'G5 .
	 ii. a|fof]kmfO6fsf] :kf]/f]kmfOl6s r/0f k|an x'G5 eg] 6]l/8f]kmfO6fsf] Uofd]6f]kmfOl6s 

r/0f k|an x'G5 . 

	 iii. a|fof]kmfO6f / 6]l/8f]kmfO6f b'j}}df :kf]/f]kmfOl6s r/0f k|an x'G5 .
	 iv. a|fof]kmfO6f / 6]l/8f]kmfO6f b'j}}df Uofd]6f]kmfOl6s r/0f k|an x'G5 .
-u_	 ;fhgn] b'O{cf]6f la?jfsf] sf08sf] c:yfoL :nfO8 agfP/ dfOj|mf]:sf]kdf cjnf]sg ubf{ 

lrqdf b]vfOPsf] h:tf tGt'x¿ e]l6P eg] tnsf dWo] 
pSt la?jfsf ;DaGwdf s'g egfO ;xL 5 < 

	 i. a sf] sf08 vfFlbnf / b/f x'G5g\ / b sf sf08 vf]j|mf 
/ g/d x'G5g\ .

	 ii. a sf] sf08df ufF7fx¿ lgoldt b'/Ldf x'Fb}gg\ / b sf] df ufF7fx¿ lgoldt b'/Ldf 
x'G5g\ . 

	 iii. a sf km'nsf efux¿ rf/ jf kfFrsf u'0ffª\s x'G5g\ / b sf km'nsf efux¿ tLgsf 
u'0ffª\s x'G5g\ . 

	 iv. a sf km'nsf efux¿ tLgsf u'0ffª\s x'G5g\ / b sf] km'nsf efux¿ rf/ jf kfFrsf]  
u'0ffª\s x'G5g\ .

-3_	 tnsf dWo] s'g ;d"x kmfOnd l;n]G6]/]6fdf kb{5 <
	 i. xfO8«f, s6n lkm;, sf]/n
	 ii. xfO8«f, h]nL lkm;, sf]/n
	 iii. xfO8«f, j|m] lkm;, sf]/n
	 iv. xfO8«f, :6f/ lkm;, sf]/n
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-ª_	 lrqdf lbOPsf] hLjsf] ljz]iftf tnsf dWo] s'g xf] <
	 i. z/L/ v08 v08 k/]sf], peolnª\uL, /]l8on l;ldl6«sn
	 ii. z/L/ v08 v08 k/]sf], Pslnª\uL, /]l8on l;ldl6«sn
	 iii. z/L/ v08 v08 k/]sf], Pslnª\uL, afOn]6]/NnL l;ldl6«sn
	 iv. z/L/ v08 v08 k/]sf], peolnª\uL, afOn]6]/NnL l;ldl6«sn
-r_	 ;d'b|L 3f]8fnfO{ :tgkfoLdf g/fvLsg dT:o ju{df /fVg'sf] d'Vo sf/0f tnsf dWo] s'g 

xf] <
	 i. kfgLdf a:g] ePsfn] 
	 ii. cf]leKof/; ePsfn] 
	 iii. ljifdtfkL ePsfn] 
	 iv. luN;af6 ;f; km]g]{ ePsfn] 
-5_	 j|mdljsf;sf cfwf/df lbOPsf dWo] ;a}eGbf w]/} glhssf] ;DaGw ePsf hLjx¿sf] 

;d"x s'g xf]<
	 i. dT:o, k+IfL, :tgkfoL
	 ii. dT:o, peor/, ;/L;[k
	 iii. dT:o, ;/L;[k, :tgkfoL
	 iv. dT:o, ;/L;[k, k+IfL
-h_	 ;Nnfsf] lap gfª\uf] x'g'sf] sf/0f tnsf dWo] s'g xf] <
	 i. :jk/fu;]rg x'g] ePsfn]
	 ii. xfjfsf] dfWodaf6 k/fu;]rg ePsfn]
	 iii. sf]gdf cf]e/L gePsf] x'gfn]
	 iv. sf]gdf cf]e/L ePsf] x'gfn]
-em_	 h]nLlkm;, l;Ne/lkm; / /f]x'lkm;nfO{ hGt' hut\\df /flvPsf] 5 . ltgLx¿sf] ;femf 

ljz]iftf tnsf dWo] s'g xf] <
	 i. logLx¿ kfgLdf kfOG5g\ .
	 ii. luN;af6 ;f; km]5{g\ .
	 iii. ax'sf]ifLo eO{ k/kf]ifs x'G5g\ .
	 iv. ax'sf]ifLo eO{ :jkf]ifs x'G5g\ .
-~f_	 tnsf hLjx¿dWo] afOn]6]/NnL l;ldl6«sndf kg]{ hLjx¿sf] ;d"x s'g xf] <
	 i. sf]/n, ufnf] h'sf, :6f/lkm;, df5f
	 ii. sf]/n, ufnf] h'sf, k'tnL, df5f
	 iii. zª\v]ls/f, ufnf] h'sf, k'tnL, df5f
	 iv. uF8\of}nf, ufnf] h'sf, k'tnL, df5f

@=	 cN6/g];g ckm h]g]/];gsf] kl/efiff n]Vg'xf];\ .
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#=	 dfs]{lG;ofnfO{ lsg peor/ la?jf elgG5 <

$=	 lhDgf]:kd{ la?jfx¿sf] h/f s:tf] x'G5 <

%=	 a|fof]kmfO6fsf] s'g} b'O{ ljz]iftf n]Vg'xf];\ .

^=	 lrqdf b]vfOPsf] hLjsf] juL{s/0f u/L s'g} Ps k|d'v ljz]iftf n]Vg'xf];\ .

&=	 Plngfn] Pp6f 9f8 gePsf] hLjsf] cjnf]sg ubf{ lgDglnlvtlnlvt 
ljz]iftfx¿ kfOg\ eg]

•• r]K6f] / l/ag h:tf] nfdf]
•• leqL k/hLjL

	 pSt hLj s'g kmfOnddf k5{ < dfly plNnlvt ljz]iftfafx]ssf] o; kmfOndsf cGo s'g} 
tLg ljz]iftf n]Vg'xf];\ .

*=	 dT:o ju{ / peor/ ju{sf s'g} b'O{ ;dfgtf / s'g} b'O{ km/s n]Vg'xf];\ .
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!= PsfO kl/ro (Unit introduction)

df}/L PsfOsf] d'Vo p2]Zo df}/Lsf] hLjgrj|m / pkof]lutf JofVof ug'{/x]sf] 5 . pSt p2]Zo k"/f 
ug{ df}/Lsf] aflx/L agfj6, hLjg rj|m / df}/Lsf] pkof]lutf h:tf ljifoj:t' ;dfj]z ul/Psf] 5 . 
o; PsfOsf] ;xhLs/0f ubf{ If]q e|d0f, k|bz{g ljlw, cjnf]sg ljlw, k|Zgf]Q/ ljlw, 5nkmn ljlw, 
kl/of]hgf sfo{ cflb ljlw / ljifoj:t'sf] k|s[lt, ljBfyL{sf] Ifdtf, ;|f]t / ;dosf] pknAwtfsf 
cfwf/df u|flkm6L, v]n v]Ng] h:tf lj|mofsnfksf] k|of]u ug{ ;lsG5 . l;sfO ;xhLs/0fs} cleGg 
cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ ;fwg M cjnf]sg, ?la|S;, df}lvs k|Zgf]Q/ tyf ljifout / 
j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw (Learning outcomes)

-s_	 df}/Lsf] hljg rj|m JofVof ug{

-v_	 df}/Lsf] pkof]lutf JofVof ug{

#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= df}/Lsf] agfj6 df}/Lsf] ;fdfGo hfgsf/L
df}/Lsf] aflx/L agfj6

!

@= df}/Lsf] hLjgrj|m df}/Lsf] hLjgrj|m @

#= df}/Lsf] pkof]lutf 
k|ltlaDat l;sfO, 
l;sfO ;+j[l4 / 
PsfOsf] d"Nofª\sg

df}/Lsf] pkof]lutf
k|ltljDat l;sfO, l;sfO ;+j[l4 / PsfOsf] 
d"Nofª\sg

!

$= PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ s'/fx¿

l;sfO ;xhLs/0f ubf{ ;dfnf]rgfTds ;f]rnfO{ a9fpg] vfnsf lj|mofsnfkx¿ ug{'xf];\, lrq tyf 

df}/L
(Honey bee)

cg'dflgt sfo{306f M $

#
PsfO
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ICT sf] e/k'/ k|of]u ug'{xf];\, ;Dej ePdf glhs}sf] df}/Lkfng If]qsf] e|d0f ug{ nufP/ df}/Lsf] 
agfj6, df}/Lsf] hLjgrj|m, o;sf] dxŒjsf af/]df k|ltj]bg n]Vg nufpg'xf];\ ;fy} s[lif / dfgj 
hLjgdf df}/Lsf] pkof]lutfsf af/]df lgaGw n]Vg nufpg'xf];\ .

unt (Misconception) / tYout cjwf/0ff

•• ;a} df}/Ln] dx pTkfbg ub{5g\ eGg] dfGotf 5 t/ ljZjdf kfOg] nueu @),))) 
k|hfltx¿dWo] nueu $Ü -*)) k|hflt_ eGbf sdn] dfq} dx pTkfbg u5{g\ . ;a} df}/Lx¿ 
;fdflhs ls/f xf]Ogg\ . *Ü eGbf sd df}/Lx¿ dfq} ;fdflhs ls/f x'g\ eg] hDdf #Ü eGbf 
sd df}/L dfq} 3f/df a:5g\ .

•• /fgL df}/L, sdL{ df}/L / efn] df}/Ldf j|mf]df]hf]d a/fa/ x'G5g\ eGg] unt cjwf/0ff 5 t/ 
/fgL df}/L / sdL{ df}/L fertilized egg af6 aG5 eg] efn] df}/L unfertilized egg af6 aG5 
To;}n] /fgL df}/L / sdL{ df}/Ldf #@ cf]6f / efn] df}/Ldf !^ cf]6f dfq} j|mf]df]hf]d x'G5g\ .

•• efn] df}/L / /fgL df}/Ln] 3f/leq ;Def]u u5{g\ eGg] unt wf/0ff 5 t/ jo:s /fgLdf}/L d]l6ª 
ˆnfO6sf nflu lg:s]kl5 3f/df /x]sf efn]df}/Lx¿ /fgL df}/L;Fu ;Def]u ug{ lgl:sG5g\ .

•• 3f/df /x]sf ;a} df}/Ln] dx agfpF5g\ eGg] wf/0ff /x]sf] 5 t/ sdL{ df}/Ln] dfq} dx agfpF5g\ .

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

klxnf] lbg (First day)
ljifoj:t'M df}/Lsf] ;fdfGo hfgsf/L / df}/Lsf] aflx/L agfj6

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• df}/Lsf] ;fdfGo hfgsf/L lbg
•• df}/Lsf] aflx/L agfj6 j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
efn] df}/L, sdL{ df}/L / /fgL df}/L]sf] :k]l;d]g jf zf/Ll/s agfj6 b]lvg] lrq jf lel8of]x¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf] sljtf jf df}/L;DaGwL s'g} sljtf jf syf ;'gfpg'xf];\ M
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df}/L
k|To]s df}/Lsf] 3f/df Pp6f /fgLdf}/L x'lG5g\ 
3f/sf ;Dk"0f{ ;b:osf] hggL pgL g} x'lG5g\ .

/fgLdf}/L c¿ df}/LeGbf 7'nL ;nSs k/]sL x'lG5g\ 
/fgLdf}/L em6\6 x]bf{ nfDrf] cl/ª\ufn h:tL x'lG5g\ .

/fgL df}/Lsf] sfd km'n kfg'{ / 3f/nfO{ lgoGq0f ug'{ xf]
logn] k|ltlbg tLg xhf/ cf]6f;Dd km'n kfg]{ ul5{g\ .

efn]df}/Ln] ;Gtfg pTkfbgsf nflu dbt u5{g\ 
sdL{df}/Ln] sfd u/]/ c¿nfO{ v'jfpg] sfd u5{g\ .

pgLx¿n] cfˆgf] 3f/sf df}/LnfO{ lrG5g\ 
k"0f{ kl/jf/ ldnL cfˆgf] sfo{ ;'rf? ¿kn] u5{g\ .
aRrf, s]6fs]6L, o'jfo'jtL / a'9fa'9L;DdnfO{ dx cd[t
dxnfO{ k|of]u u/L g]kfnL;+:sf/df agfOG5 k~rfd[t .

dflysf] sljtf jfrgkZrft\ tnsf k|Zgx¿df 5nkmn ug{ nufpg'xf];\ M

-s_	 df}/Lsf] 3f/ s;n] agfpF5 <

-v_	 df}/Lsf] 3f/df slt lsl;dsf df}/L x'G5g\ <

-u_	 /fgL, sdL{ / efn] df}/Lsf] sfd s] xf] <

-3_	 df}/Lsf] 3f/nfO{ s'g df}/Ln] lgoGq0f ub{5 <

-ª_	 df}/L s:tf] lsl;dsf] hLj xf] <

dfly lbOPsf k|Zgx¿sf af/]df 5nkmnkZrft\ ljBfyL{nfO{ lgDglnlvtlnlvt lgisif{df k'Ug ;xof]u 
ug'{xf];\ .

lgisif{

3f/df /fgL df}/L, sdL{ df}/L / efn] df}/L x'G5g\ . 3f/df Pp6f dfq} /fgL df}/L x'G5 . /fgL df}/Ln] 
km'n kfg]{ / 3f/nfO{ lgoGq0f ub{5 . efn] df}/Ln] k|hhg / sdL{ df}/Ln] cGo sfd ub{5g\ . sdL{ 
df}/Ln] dx pTkfbg ub{5g\ .
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lj|mofsnfk @ M lrq cjnf]sg / 5nkmn (Observation of picture and discussion)

lbOPsf] 3/ df}/L / le/ df}/Lsf] lrq cjnf]s0g ug{ nufP/ lbOPsf k|Zgx¿sf] 5nkmn ug{ 
nufpg'xf];\ M

-s_	 lrqdf b]vfOPsf df}/Lsf 3f/ s:tf lsl;dsf df}/Lsf 3f/ x'g\ <
-v_	 s] tkfO{Fn] cfˆgf] 3/ jf j/k/ st} df}/Lsf] 3f/ b]Vg'ePsf] 5 <
-u_	 df}/Lx¿ s] vfP/ afFR5g\ <
-3_	 df}/Ln] dx pTkfbgafx]s c¿ s] s]df ;xof]u u5{g\ <
-ª_	 df}/L s'g kmfOnddf k5{ <

5nkmnkZrft\ ljBfyL{sf] a'emfO k|Zgf]Q/ dfWodaf6 k/LIf0f u/L k[i7kf]if0f lbFb} lgDglnlvtlnlvt 
lgisif{df k'¥ofpg ;xof]u ug'{xf];\ .

lgisif{

df}/L 7'nf] ;d"xdf 3f/df a:g] pRr :t/Lo >d ljefhg ePsf] ;fdflhs ls/f xf] . df}/Laf6 dx 
;fy} d}g k|fKt ug{ ;lsG5 . ;fy} o;n] k/fu;]rgdf klg dbt u5{ . df}/Ln] dx tyf dw'/f]6L 
vfG5 . df}/L cfy|f]{kf]8f kmfOndsf] OG;]S6f ju{df k5{ . Jofj;flos ¿kdf df}/L kfng ug]{ 
k|lj|mofnfO{ PlksNr/ elgG5 eg] df}/Lsf] af/]df cWoog ug]{ hLj lj1fgsf] zfvfnfO{ Plksf]nf]hL 
jf d]ln6f]nf]hL elgG5 .

lj|mofsnfk # M df}/Lsf] cjnf]sg / cWoog (Observation and Study of Honeybee)

-c_ ljBfyL{x¿nfO{ tLg ;d"xdf ljefhg ug'{xf];\ . :k]l;d]g jf lel8of]x¿ jf lrqx¿ cjnf]sg 
ug{ nufpg'xf];\ . kf7\ok':tssf] k]h g+= ^) sf] lj|mofsnfk #=! ug{ nufpg'xf];\ .

cfjZos ;fdu|L
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-cf_	 df}/Lsf] cfsf/, zf/Ll/s agfj6, 6fpsfdf /x]sf efux¿, 5ftLsf] v08 / 5ftLaf6 lg:s]sf 
;+/rgfx¿, k]6df /x]sf v08x¿ / 3f/df df}/Lsf] lsl;d 5nkmn u/L :ki6 kfg'xf];\ .

-O_	 /fgL df}/L, efn] df}/L / sdL{ df}/L sfuhdf n]v]/ uf]nf agfpg'xf];\ . k|To]s ;d"xsf] Ps 
hgfnfO{ uf]nf 5fGg nufpg'xf];\ / h'g gfd n]v]sf] uf]nf k5{, To; df}/Lsf af/]df Go'hlk|G6df 
n]Vg nufpg'xf];\ . s]xL ;dokl5 Pp6f ;d"xsf] Go'hlk|G6 kfn}kfnf] csf]{ ;d"xnfO{ lbg 
nufpg'xf];\ . pgLx¿nfO{ To;df  gk'u nfu]sf] s'/f yKg nufpg'xf];\  . o;/L x/]s ;d"xsf] 
Go'hlk|G6 x/]s ;d"xdf k'u]/ yk s'/f n]lv;s]kl5 ;DalGwt ;d"xnfO{ cGo ;d"xsf] s'g} Ps 
;b:onfO{ yk s'/f;lxt k|:t't ug{ nufpg'xf];\ .

-O{_	 k|:t'tLs/0fkZrft\ k[i7kf]if0f lbFb}+ /fgL df}/L, efn] df}/L / sdL{ df}/Lsf] cfsf/, zf/Ll/s 
agfj6, sfo{, 3f/df logLx¿sf] ;ª\Vof, cfo' af/]df hfgsf/L lbFb}+ lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ .
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lgisif{

df}/Lsf] cfsf/ ( ldldb]lv @) ldld;Dd x'G5 . ;a}eGbf 7'nf] / ;nSs k/]sf] nfDrf] cfsf/sf] 
df}/L /fgL df}/L h;sf] sfd km'n kfg]{ / 3f/sf df}/LnfO{ lgoGq0f ug'{ xf] . /fgL df}/LeGbf ;fgf] / 
sdL{ df}/LeGbf 7'nf] clt cN5L XofKnf]O8 df}/L efn] df}/L xf] h;sf] sfd /fgL df}/LnfO{ uef{wfg 
ug'{ xf] . ;a}eGbf ;fgf Hofb} ldlxg]tL df}/L sdL{ df}/L x'g\ . h;sf] sfd kf]n]g hDdf ug]{, km"nsf] 
/; hDdf ug]{, 3f/ agfpg], nfef{sf] x]/rfx ug]{ cflb x'g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

•• g]kfndf /}yfg] df}/Lx¿ Apis cerena, Apis dorsata, Apis laboriosa, Apis florea / 
cfoltt Apis melifera n] dx pTkfbg u5{g\ . ltgLx¿dWo] Apis dorsata, Apis laboriosa, 
Apis florea hª\unL df}/L x'g\ eg] Apis cerena 1960 af6 / Apis melifera 1990 af6 
kfNg ;'? ul/Psf] xf] . Apis sf kfFr k|hflt / Bumbus sf] #$ k|hflt g]kfndf kfOG5g\ .  
Bumbus sf] k|hfltx¿af6 dx w]/} sd pTkfbg ePsf] x'gfn] dx lgsfNg ;lsFb}g .  
jghª\un km8fgL, w]/} dxsf] l;sf/ x'g] u/]sfn] le/df uF'8 agfpg] Apis laboriosa sf] 
;ª\Vofdf 8/nfUbf] lu/fj6 x'Fb} uPsf] 5 .

•• df}/L @$ lsld k|lt 306fsf] j]udf p8\g ;S5 eg] kv]6fx¿ !!,$)) k6s k|lt ldg]6sf] 
b/n] km8\km8fP/ e'g e'g cfjfh lgsfN5 . 

•• df}/Lsf] 6fpsfdf Ps hf]8f sDkfpG8 cfFvf 
(Compound eye) / tLgcf]6f ;fwf/0f cfFvf cf];]nL 
(Ocelli) x'G5 . cf];]nL] kmf]6f]l/;]K6/ sf]ifx¿ x'g\ 
h;n] k|sfz / rfnnfO{ kQf nufpF5 ;fy} l:y/tf 
/fVg / g]leu]6 ug{ dbt ub{5 eg] sDkfpG8 cfFvfn] j:t' b]Vg dbt u5{ .

•• df}/Ln] lrNbf lrn]sf] 7fpFdf df}/Lsf] ljif (Apitoxin) k|j]z u/]kl5 xfd|f] z/L/sf] /f]u 
k|lt/Iff k|0ffnLn] Histamine eGg] /;fog /St k|jfxdf 5f]l8lbG5 h;n] ubf{ /St gnL / 
tGt'x¿ ;'lGgG5 . To;}n] df}/Ln] lrNbf ;'lGgg] u5{ .

-3_ d"Nofª\sg (Evaluation)
•• d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ sl7gfO 

b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v /fVb} n]vfhf]vf ug'{xf];\ . 
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 

cEof; u/fpg'xf];\ .
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-c_	 df}/Lsf] Jofj;flos kfngnfO{ s] elgG5 <
-cf_	 df}/Lsf] 3f/df slt k|sf/sf df}/Lx¿ x'G5g\ <
-O_	 /fgL df}/L / sdL{ df}/Lsf s'g} b'O{ ;dfgtf / c;dfgtf n]Vg'xf];\ .
-O{_	 /fgL df}/Ln] s;/L c¿ df}/LnfO{ lgoGq0f ub{5 <
-P_	 kfy]{gf]h]g]l;;af6 aGg] df}/Lsf] s'g} b'O{ ljz]iftf n]Vg'xf];\ .
-P]_	 lbOPsf] lrqdf 3f/df kfOg] tLg lsl;dsf] df}/Lx¿ b]vfOPsf] 

5 .
	 df}/L A, B / C s'g s'g df}/L x'g\ < B / C lar sfo{sf 

cfwf/df s'g} Ps km/s n]Vg'xf];\ .

kl/of]hgf sfo{ (Project work)
ljBfno glhs} /x]sf] df}/Lkfng If]q e|d0f u/L df}/Lsf] agfj6, df}/Lsf] hLjgrj|m, df}/Lkfng / 
o;sf] dxŒjx¿sf af/]df cjnf]sg tyf ;f]wvf]h ug'{xf];\ . o;sf cfwf/df 5f]6f] k|ltj]bg tof/ 
u/L b'O{ lbgkl5 sIffdf k|:t't ug{ nufpg'xf];\ .

bf];|f] / t];|f] lbg (Second and third day)
ljifoj:t'M df}/Lsf] hLjgrj|m

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• df}/Lsf] hLjg rj|m JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
k'tnLsf] hLjgrj|msf] r/0fx¿ ePsf] lrqkQLx¿, zAbkQLx¿, efn] df}/L, sdL{ df}/L / /fgL df}/L]sf] 
hLjg rj|msf] lel8of] jf lrqx¿, d]6fsf8{

bf];|f] lbg (Second day)
-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

•• ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg u/L k'tnLsf] hLjgrj|msf] r/0fx¿ ePsf] 
lrqkQLx¿ lbg'xf];\ / r/0fx¿ j|md};Fu ldnfP/ rf6{k]k/df 6fF:g nufpg'xf];\ . 

•• k'tnLsf] hLjg rj|msf] cfwf/df df}/Lsf] hLjgrj|msf] cjwf/0ff ljsf; ug{ ljleGg r/0fx¿sf] 
5nkmn u/L hLjgrj|msf af/]df ljBfyL{nfO{ lgDglnlvt lgisif{df k'Ug dbt ug'{xf];\ .

lgisif{
k|hgg;lxt s'g} hLjsf] hLjgdf x'g] kl/jt{gsf] z[ª\vnfnfO{ hLjg rj|m elgG5 . k'tnL, 
df}/Lnufot w]/} h:tf] cfyf]{kf]8fdf kg]{ hLjx¿sf] hLjgrj|mdf cG8f, nfef{, Ko'kf / jo:s u/L 
rf/ r/0f x'G5g\ . efn] Uofd]6 / kf]yL Uofd]6sf] ldng eO{ hfOuf]6 aGg] k|lj|mofnfO{ uef{wfg 
(fertilization) elgG5 .

   A      B       C
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lj|mofsnfk @ M v]n (Game)

-c_	 lx:6f]nfOl;;, lx:6f]h]g]l;;, slDKn6 d]6fdkmf]{l;;, glKron÷d]l6ª ˆnfO6, :kdf{y]sL, /f]on 
h]nL, dw'/f]6L / DffplN6ª n]lvPsf zAbkQLx¿ / ltgLx¿sf] kl/efiff n]lvPsf zAbkQLx¿ 
z}Ifl0fs kf6Ldf kfn}kfnf] 6fF:g'xf];\ .

-cf_	 zAb / ltgLx¿sf] kl/efiff atfpg'xf];\ .

-O_	 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ .

-O{_	 zAbkQLx¿ / ltgLx¿sf] kl/efiff n]lvPsf] kQLx¿ 5\of;ld; u/]/ /fVg'xf];\ kfn}kfnf] k|To]s 
;d"xnfO{ lbg'xf];\ / Ps ldg]6leqdf zAb / ltgLx¿sf] kl/efiffsf] hf]8L agfpg nufpg'xf];\ .

-p_	 ;do ;lsg] lalQs} sltcf]6f ;xL hf]8L aGof], To;sf] /]s8{ /fVg'xf];\ .

-pm_	 cGtdf ;a}eGbf a9L ;xL hf]8f agfpg] ;d"xnfO{ lah]tf 3f]if0ff ug'{xf];\ / cGo ;d"xnfO{ 
wGojfb lbFb} csf]{ k6s /fd|f] ug{ xf};nf lbg'xf];\ .

lj|mofsnfk # M df}/Lsf] hLjgrj|msf] lel8of] cjnf]sg (Observation of video of lifecycle 
of honeybee)

c_	 df}/Lsf] hLjgrj|msf] lel8of] b]vfpg'xf];\ .

cf_	 lel8of] cjnf]sg ubf{ To;df b]lvPsf] ljif]ztfx¿nfO{ l6kf]6 ug{ nufO{ ljBfyL{sf] a'emfO 
k|ltlaDag ug{ nufpg'xf];\ .

lj|mofsnfk $ M ;d"xdf 5nkmn / k|:t'tLs/0f (Group discussion and presentation)

-c_	 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ .

-cf_	 k|To]s ;d"xnfO{ df}/Lsf] hLjgrj|msf] Pp6f Pp6f r/0f -cG8f, nfef{, Ko'kf / jo:s_ sf 
af/]df kf7\ok':tsdf /x]sf] ljifoj:t'sf cfwf/df rf6{k]k/df lrq sf]/]/ pSt r/0fsf] 
ljz]iftfx¿ a'Fbfut ¿kdf l6kf]6 ug{ nufpg'xf];\ .

-O_	 uf]nfk|yf ljlwaf6 j|md};Fu k|To]s ;d"xaf6 
Ps hgf 5gf]6 u/L k|:t't ug{ nufpg'xf];\ . 
ljBfyL{x¿n] agfPsf] lrqx¿¿ j|md};Fu 6fF:g 
nufpg'xf];\ .

-O{_	 ;Def]ukZrft\ efn] df}/L dg'{sf] sf/0f lbOPsf] 
lrq cjnf]sg ug{ nufO{ :ki6 kfg'{xf];\ .

-P_	 k|:t'tLs/0fsf] k[i7kf]if0f lbFb} df}/Lsf]] hLjgrj|msf af/]df lgDglnlvt lgisif{df k'¥ofpg'xf];\ . 
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lgisif{

/fgL df}/Ln] km/s km/s -efn], sdL{ / /fgL_ a|'8 k|sf]i7df ! ldldb]lv !=% ldld ;Ddsf] km'n 
kf5{ . of] cj:yf tLg lbgsf] x'G5 . lg;]lrt km'naf6 sdL{ df}/L / /fgLdf}/L tyf clg;]lrt 
km'naf6 efn] df}/L aG5 .

km'n Xoflrª ePkl5sf] ^ lbg;Ddsf] cjlw nfef{ xf] h'g vGr'jf x'G5 . tLg lbg;Dd ;a} 
k|sf/sf] nfef{nfO{ /f]on h]nL v'jfOG5 eg] /fgL df}/L agfpg'k/]df /f]on h]nL dfq v'jfOG5 . 
c¿ df}/Lsf] nfef{nfO{ tLg lbgkl5 dw'/f]6L v'jfOG5 . nfef{n] $ b]lv % k6s;Dd sfFr'nL km]5{g\ .  
nfef{ cjlw /fgL, sdL{ / efn]sf] s|dz %=%, ^ / & lbgsf] x'G5 .

Ko'kf cj:yfdf vfgf gvfO{, grnL lglij|mo /xG5g\ / zf/Ll/s kl/jt{g eO{ v'6\6f, kv]6f tyf 
d'vsf efux¿ ljsf; ePsf x'G5g\ . Ko'kf cjlw /fgL, sdL{ / efn]sf] s|dzM &=%, !@ / !$ 
lbgsf] x'G5 .

clGtddf Ko'kf jo:sdf kl/0ft x''G5 / DoflG8ann] a|'8 k|sf]i6 6fn]sf] d}gsf] kqnfO{ Roft]/ 
aflx/ lgl:sG5 / sdL{ df}/Ln] t'?Gt} sfd ug{ yfN5g\ . /fgL df}/L aGg !^ lbg, sdL{ df}/L aGg 
@! lbg / efn] df}/L aGg @$ lbg nfU5 .

t];|f] lbg (Third day)
-c_	 kf7\ok':tssf] k]h g= ^# sf] lj|mofsnfk #=@ ug{ nufpg'xf];\ .
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-cf_	 k|To]s ;d"xn] agfPsf] df]8]n / k|:t'tLs/0fsf] d"Nofª\sg u/L pTs[i6 df]8]nnfO{ rog 
ug'{xf];\ / k|f]T;fxg :j¿k k'/:sf/sf] Joj:yf ug'{xf];\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

df}/Lsf] 3f/df sdL{ df}/Lsf] ;ª\Vof lgs} a9]df k"/fgf] /fgL df}/Ln] y'k|} sdL{ df}/Lx¿;Fu ldnL gofF 
;d"x lgdf{0f u5{ / 3f/  5f]8]/ cGt} hfG5 h;nfO{ Swarming elgG5 . ;fwf/0ftof Swarming 
jif{df udL{df (March-May) / hf8f]df (November-December)] u/L b'O{rf]6L x'G5g\ .

efn] df}/L 

XofKnf]O8 
× 

/fgL df}/L 

l8Knf]O8 

(2n) ldof]l;; dfO6f]l;

sdL{ 

(2n) 

/fgL 

(2n) 

l8Da l8Da z's|ls6 

efn] 

(n) 

kf]yL 

(2n) 
# lbgkl5 nfef{nfO{ /f]on 
h]nL 

# lbgkl5 nfef{nfO{ 
dw'/f]6L 

kfy]{gf]h]g]l;;\ 

efn] df}/L XofKnf]O8 / /fgL df}/L l8Knf]O8 x'G5 . XofKnf]l8Knf]O8L s]xL ls/fx¿ h:t} df}/L, 
sldnf / af?nf] cflbdf x'G5g\ . efn] df}/L XofKnf]O8 xf] lsgsL logLx¿ lg;]rg gePsf] 
cG8faf6 aG5g\ o; k|lj|mofnfO{ kfy]{gf]h]g]l;;\ elgG5 . z'j|msL6 aGbf efn]df ePsf] XofKnf]O8 
k|hgg sf]if dfO6f]l6s sf]if ljefhg eP/ XofKnf]O8 z'j|msL6 -!^ j|mf]df]hf]d_ aG5 eg] l8Da 
aGbf ldof]l;; sf]if ljefhg eO{ XofKnf]O8 l8Da -!^ j|mf]df]hf]d_ aG5 . z's|ls6 / l8Dasf] 
ldng ePkl5 l8Knf]O8 hfOuf]6 aG5 h;af6 kf]yL df}/L aG5 . kf]yL df}/Lsf] nfef{nfO{ # lbgkl5 
klg /f]on h]nL v'jfPdf k|hgg of]Uo /fgL df}/L aG5 eg] tLg lbgkl5 dw'/f]6L -k/fus0f / 
dxsf] ld>0f_ v'jfPdf sdL{ df}/L aG5 .

-3_ d"Nofª\sg (Evaluation)
•• d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk ubf{ sl7gfO 

b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v /fVb} n]vfhf]vf ug'{xf];\ . 
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
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•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 glKron ˆnfO6sf] kl/efiff n]Vg'xf];\ .
-cf_	 ;Def]ukZrft\ efn] df}/Lx¿ lsg d5{g\ <
-O_	 /f]on h]nL eg]sf] s] xf] < of] s]n] agfpF5 <
-O{_	 df}/Lsf] hLjgrj|m ;lrq JofVof ug'{xf];\ .
-p_	 slt lbgsf] sdL{ df}/Ln] 3f/sf] ;'/Iff u5{ <
-pm_	 lbOPsf] sG;]K6 Dofk cWoog u/L A / B sf] gfd n]Vg'xf];\ .

A............

kfy]{gf]h]g]l;; 
Parthenogenesis 

df}/L 
Honey 

bee 

ue{wf/0f 
Fertilization 
 

k|hgg of]Uo 
Fertile 

B.................

rf}yf] lbg (Second and third day)
ljifoj:t'M df}/Lsf] pkof]lutf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• df}/Lsf] hLjgrj|mdf nfUg] ;do / df}/Lsf] sfo{x¿ atfpg
•• df}/Lsf] pkof]lutf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
lel8of] / jf df}/Laf6 x'g] k/fu;]rgsf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf] lrq cjnf]sg ug{ nufO{ k|Zgx¿ ;f]Wg'xf];\ / 5nkmn ug'{xf];\ .

-s_	 df}/L lsg km"ndf uPsf] xf] <

-v_	 k'ik/;af6 s;/L dx aG5 <

-u_	 dxsf] kmfObf s] s] xf]nf <

-3_	 df}/Ln] k/fus0f lsg hDdf u5{ <

-ª_	 s] df}/Ln] s[lif pTkfbgdf dbt u5{ <

lj|mofsnfk @ M 6]an eg]{ (Table filling)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ .
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-cf_	 ;fdfGotof km'nb]lv jo:s cj:yf;Dd k'Ugsf nflu nfUg] ;do, df}/Lsf] ju{ / pd]/cg';f/sf] 
sfo{ ljefhg ;f]w]/ tnsf] tflnsf eg'{xf];\ .  df}/Lsf k|hfltcg';f/ pSt ;do km/s km/s 
x'g] s'/f atfpg'xf];\ .

•• km'nb]lv jo:s cj:yf;Dd k'Ugsf nflu nfUg] ;do

df}/L km'n nfef{ Ko'kf hDdf

/fgL df}/L

sdL{ df}/L

efn] df}/L

===================

===================

===================

======================

======================

======================

=======================

=======================

======================

======================

=======================

=======================

•• df}/Lsf] ju{ / pd]/cg';f/sf sfo{ ljefhg

j|m=;= ju{ pd]/ sfo{

!= efn] hLjge/ =============================================================================

@= /fgL hLjge/ =============================================================================

#= sdL{ !–# lbg =============================================================================

$–^ lbg =============================================================================

&–!! lbg =============================================================================

!@–!& lbg =============================================================================

!*–@) lbg =============================================================================

@! lbgkl5 =============================================================================

lj|mofsnfk # M df}/Lsf] pkof]lutf;DaGwL lel8of] cjnf]sg / u|flkm6L (Observation of 
video about uses of honey bee and graffiti)

-c_	 df}/Lsf] pkof]lutf;DaGwL >Job[Zo ;fdu|L cjnf]sg u/fpg'xf];\\ . 

-cf_	 lel8of] cjnf]sgkZrft\ sIffsf]7fsf ljleGg :yfgdf a;]sf tLgrf/ hgf ljBfyL{nfO{ p7fO{ 
k|ltlaDag ug{ nufpg'xf];\ .

lj|mofsnfk $ M u|flkm6L (Graffiti)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ 5nkmn ug{ nufO{ df}/Lsf] 
pkof]lutf rf6{k]k/df n]Vg nufpg'xf];\ . To;kl5 k|To]s ;d"xn] cfkm"n] u/]sf sfo{ kfn}kfnf] 
csf]{ ;d"xnfO{ :yfgfGt/0f u/L yKg ldNg] s'/f yKg nufpg'xf];\ . x/]s ;d"xsf] rf6{k]k/df 
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x/]s ;d"xdf k'u]/ yk s'/f n]vL ;s]kl5 ;DalGwt ;d"xnfO{ cGo ;d"xsf] yk s'/f;lxt 
clGtddf k]g Og b ld8n ljlw k|of]u u/]/ k|To]s ;d"xnfO{ k|:t't ug{ nufpg'xf];\ .

-cf_	 k|:t'tLs/0fkZrft\ k[i7kf]if0f;lxt ljBfyL{n] k|:t't u/]sf] cg'ejnfO{ ;d]6\b} lgDglnlvt 
lgisif{ lbg'xf];\ M

lgisif{

df}/L clt pkof]uL ls/f xf] . o;n] kf}li6s tŒjo'St dx / d}g pTkfbg ub{5 . o;n] k/fu;]rg 
u/L s[lif pTkfbg a9fpF5 . o;sf] kfng u/]/ cfocfh{g ug{ ;lsG5 / o;sf] /xg;xg, 
sfo{ljefhg tyf pRr cg'zf;gn] ubf{ dflg;nfO{ ;fdflhs Jojxf/df k|]/0ff lbG5 . 

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

cfw'lgs 3f/df d'Vo b'O{ efu x'G5g\ . Pp6f aRrf sIf x'G5 h;df df}/L / ltgsf aRrf  
x'G5g\ . aRrf sIfsf] dfly dx pTkfbgsf nflu 
dx sIf x'G5 . dx sIfsf] dflylt/ leqL  9sg 
/flvG5 . 3f/nfO{ kfgL / xfjfaf6 arfpg 
sf7sf] 9sgn] 3f/nfO{ dflyaf6 9flsG5 . 
aRrf sIfsf] tnsf] cfwf/ cf;g af]8{ xf] 
h;df df}/L leq k:g] / aflx/ lg:sg] k|j]zåf/ 
x'G5 . 3f/sf] tNnf] efunfO{ ;'Vvf /fVg o;nfO{ 
sf7 jf kmnfdsf] rf}v'6\6Ldfly /flvG5 . 
3f/leq k:g] sldnfnfO{ /f]Sg rf}v'6\6Lsf] 
v'6\6fd'lg kfgL el/Psf] srf}/f /flvG5 . dx sIf / aRrf sIfdf sf7sf] k|m]dx¿ lrqdf 
b]vfOPsf] h:tf] u/L /flvPsf] x'G5 . k/Dk/fut 3f/ -vf]k] 3f/ / d'9] 3f/_ df eGbf cfw'lgs 
3f/df b'O{tLg u'0ff a9L dx pTkfbg x'G5, dxbfgLsf] k|of]u x'g] x'gfn] pRr u'0f:t/Lo dx sf6\g 
;lsG5 . rfsfx¿ k'gM k|of]u ug{ ;lsG5 . dx sf6\g] j]nfdf df}/L / aRrfx¿ layf]lnFb}g . 
uf]nfsf] hfFr ug{ tyf ;fg{ ;lhnf] x'G5 .

lj|mofsnfk # M k|ltlalDat l;sfO, l;sfO ;+j[l4 / PsfOsf] d"Nofª\sg (Reflective learning, 
learning enhancement and unit assessment)

•• ljBfyL{x¿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{x¿sf] 
kf]6{kmf]lnof]df cBfjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f ug'{xf];\ .
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?la|S;sf] gd'gf

df}/Lsf ljz]iftf, hLjgrs| / dxŒjsf] k|ltj]bg / k|:t'tLs/0f

s|=;=
dfkb08 jf 

cª\sgsf] cfwf/

cª\sg jf dfkgsf] tx

cTo'td -$_ pQd -#_ ;fdfGo -@_ lgDg -!_

!= df}/Lsf ljz]iftf /fgL df}/L, efn] 
df}/L / sdL{ 
df}/Lsf] ;kmf 
/ /fd|f] lrq 
sf]/]/ cfsf/, 
;+/rgf, 3f/df 
ltgLx¿sf] ;ª\Vof 
/ sfo{;lxtsf] 
k|ltj]bg n]v]df 

lrq;lxt s'g} 
tLg ljz]iftf 
;lxtsf] k|ltj]bg 
n]v]df

lrq ;lxt 
s'g} b'O{ 
ljz]iftf ;lxtsf] 
k|ltj]bg 
n]v]df

lrq jf 
ljz]iftfx¿ 
ck"0f{ n]v]df

@ df}/Lsf] hLjgrj|m km'n, nfef{, 
Ko'kf / jo:ssf] 
gfdfª\lst pko'Qm 
;fOhsf] lrq 
agfPdf

km'n, nfef{, 
Ko'kf / jo:ssf] 
gfdfª\lst 
cg'kft gldn]sf] 
lrq agfPdf

hLjgrj|msf] 
s'g} Ps 
cj:yf c:ki6 
ePsf] cg'kft 
gldn]sf] lrq 
agfPdf

hLjgrs|sf 
s'g} b'O{ jf 
b'O{eGbf a9L 
cj:yf c:ki6 
ePsf] cg'kft 
gldn]sf] lrq 
agfPdf

#= df}/Lsf] dxŒj ;fdflhs 
Jojxf/df k|f]T;fxg, 
kf}li6so'St dx 
pTkfbg, d}g 
pTkfbg, /f]on 
h]nL ;ª\sng, 
k/fu;]rgaf6 
s[lif pTkfbgdf 
j[l4, cfocfh{gdf 
j[l4 n]v]df

s'g} Ps a'Fbf 
n]Vg 5'6fPdf

s'g} b'O{ aF'bf 
n]Vg 5'6fPdf

s'g} b'O{eGbf 
a9L aF'bf n]Vg 
5'6fPdf
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$= 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|ltlaDag ug{ nufpg'xf];\\ . jf o:t} ;du| z}Ifl0fs  emlNsg] cGo s'g} k|ltlaDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

•• k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds z}Ifl0fs, 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] z}Ifl0fs lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfsf 
nflu yk ;xof]u ug]{,  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 afx\o 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

!=	 lbOPsf k|Zgsf] ;xL ljsNkdf uf]nf] 3]/f -)_ nufpg'xf];\ M

-s_	 df}/Lsf af/]df cWoog ug]{ sL6 lj1fgsf] zfvfnfO{ s] elgG5 <
	 i. l8K6]/f]nf]hL		 ii. d]ln6f]nf]hL
	 iii. e]:kf]nf]hL		 iv. x]ldk]6«f]nf]hL
-v_	 tnsf dWo] sdL{ df}/Lsf nflu s'g egfO{ ;xL 5 <
	 i. km6f{On, ;a}eGbf ;fgf], /f]on h]nL vfg]
	 ii. km6f{On, ;a}eGbf ;fgf], dw'/f]6L vfg]
	 iii. :6]/fOn, ;a}eGbf ;fgf], /f]on h]nL vfg]
	 iv. :6]/fOn, ;a}eGbf ;fgf], dw'/f]6L vfg]
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-u_	 lrqdf df}/Lsf] nfef{ b]vfOPsf] 5 . pSt nfef{nfO{ tLg lbg;Dd /f]on h]nL v'jfPkl5, 
dw'/f]6L v'jfP/ nfef{ lg:s]sf] @$ lbgdf jo:s lg:s]5g\ 
eg] pSt df}/Lsf] sfo{ tnsf dWo] s'g xf]nf <

	 i. km'n kfg]{			   ii. k'ik/; hDdf ug]{
	 iii. uef{wfg u/fpg]		  iv. 3f/sf] ;'/Iff ug]{
-3_	 tnsf dWo] s'g !@–!& lbgsf] sdL{ df}/Lsf] sfo{ s'g xf] <
	 i. 3f/sf] ;'/Iff ug]{	 ii. /f]on h]nL pTkfbg ug]{
	 iii. km'n, nfef{ / Ko'kfnfO{ Gofgf] lbg]	 iv. d}g pTkfbg u/]/ rfsf agfpg] 
-ª_	 tn b'O{cf]6f sygx¿ lbOPsf] 5, tL sygx¿ cWoog u/L ;xL ljsNk 5fGg'xf];\ .
	 syg ! M kfy]{gf]h]g]l;;af6 ag]sf] df}/Ln] /fgL df}/LnfO{ uef{wfg u5{ .
	 syg @ M lg;]lrt c08faf6 ag]sf] ;a} df}/L km6f{On x'G5 .
	 i. syg ! unt / syg @ ;xL	 ii. syg ! ;xL / syg @ unt
	 iii. syg ! / syg @ b'j} ;xL		 iv. syg ! / syg @ b'j} unt
-r_	 kf]n]g af:s]6sf] sfo{ tnsf dWo] s'g xf] <
	 i. k'ik/; hDdf ug]{		  ii. km'nsf] k/fus0f hDdf ug]{
	 iii. dx pTkfbg ug]{		  iv. /f]onh]nL pTkfbg ug]{
-5_	 efn] df}/L glKron ˆnfO6df /fgL df}/L;Fu ;Def]u kl5 dg'{sf] sf/0f tnsf dWo] s'g 

xf] <
	 i. z'j|msL6 y}nLsf] z'j|msL6 ;lsP/		  ii. :kDof{y]sL r'Fl8P/
	 iii. lz/u|lGy ;'s]/				    iv. lnª\u;lxt k]6sf tGt' r'Fl8P/
-h_	 lrqdf df}/Lsf] cG8f b]vfOPsf] 5 . tL cG8faf/] 

tnsf dWo] s'g egfO ;xL 5 <
	 i. klxnf] / bf];|f] cG8f s|dzM ! / @ lbgsf] xf]
	 ii. klxnf] / bf;|f] cG8f s|dzM @ / # lbgsf] xf]
	 iii. klxnf] / bf];|f] cG8f s|dzM ! / # lbgsf] xf] 
	 iv. klxnf] / bf];|f] cG8f s|dzM # / $ lbgsf] xf] 
-em_	 dxdf kfOg] kbfy{sf] dfqfsf cfwf/df tnsf dWo] s'g a'Fbf ;xL 5 <
	 i. sfaf]{xfO8«]6, k|f]l6g, kfgL
	 ii. k|f]l6g, sfaf]{xfO8«]6, kfgL 
	 iii. sfaf]{xfO8«]6, kfgL, k|f]l6g
	 iv. k|f]l6g, kfgL, sfaf]{xfO8«]6
-~f_	 df}/LnfO{ ;fdflhs ls/f eGg'sf] sf/0f s] xf] <
	 i. o;n] dx pTkfbg u5{  	 ii. o;n] la?jfdf k/fu;]rg u/fpF5 
	 iii. of] ;d"xdf ldn]/ a:5	 iv. of] 3/kfn'jf ls/f xf] 
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@=	 glKron ˆnfO6sf] kl/efiff n]Vg'xf];\ .

#=	 df}/Lsf] hLjgrj|m lsg cWoog ug'{kb{5 <

$=	 sdL{ df}/L / efn] df}/Ldf s'g} b'O{ km/s n]Vg'xf];\ .

%=	 lrqdf b]vfOPsf] larsf] df}/Lsf] s'g} b'O{ sfo{ n]Vg'xf];\ . 
pSt df}/L 3f/df d[To' ePdf s] x'G5, n]Vg'xf];\ .

^=	 df}/Lsf] hLjgrj|msf] ;lrq j0f{g ug'{xf];\ .

&=	 df}/Lsf s'g} rf/ pkof]lutf n]Vg'xf];\ .

*=	 ;+o'St /fi6« ;ª\3sf] vfB tyf s[lif ;ª\u7gn] n]v]sf] 5,========æhnjfo' kl/j{g, ljifflbsf] 
k|of]u, h}ljs ljljwtfdf sdL, k|b'if0fsf sf/0fn] df}/LnfO{ vt/f 5 .Æ pSt ;:yfn] of] egfO 
n]Vg'sf] sf/0f s[lif pTkfbg;Fu hf]8]/ n]Vg'xf];\ .

(=	 df}/Ln] pTkfbg ug]{ d}gsf] s'g} b'O{ pkof]lutf n]Vg'xf];\ .
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!= PsfO kl/ro (Unit introduction)

j+zf0f'j|md PsfOsf] d'Vo p2]Zo sf]if ljefhg, j|mf]df]hf]d / j+zf0f', l8PgP, cf/PgP, lnª\u lgwf{/0f, 
d]G8nsf] lgod, h]g]l6s k|ljlwsf] cjwf/0ff cflbsf] ljsf; ug'{ /x]sf] 5 . pSt p2]Zo k"/f ug{ sf]if 
ljefhg, j|mf]df]hf]d, j+zf0f'j|md  / h]g]l6s k|ljlw h:tf ljifoj:t' ;d]l6Psf 5g\ .

o; PsfOsf] ;xhLs/0f ubf{, k|bz{g ljlw, cjnf]sg ljlw, k|Zgf]Q/ ljlw, 5nkmn ljlw, vf]h 
tyf cGj]if0f ljlw, kl/of]hgf sfo{ cflb ljifoj:t'sf] k|s[lt, ljBfyL{sf] Ifdtf, ;|f]t / ;dosf] 
pknAwtfsf cfwf/df k|of]u ug{ ;lsG5 . hf]8Ldf k9fO, a'Fbf l6kf]6;lxt k9fO, tftf] s';L{, d]df]/L 
v]n h:tf lj|mofsnfksf] k|of]u ug{ ;lsG5 . l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ 
d"Nofª\sg ug]{ ;fwg M cjnf]sg, ?la|S;, df}lvs k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f 
ljBfyL{n] xfl;n ug]{ z}Ifl0fs pknlAwsf] n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw (Learning outcomes) 

-s_	 dfO6f]l;; / ldof]l;; sf]if ljefhgsf] cjwf/0ff / dxŒj j0f{g ug{

-v_	 j|mf]df]hf]d / j+zf0f'sf] kl/ro lbg

-u_	 agfj6 / sfo{sf cfwf/df l8PgP / cf/PgPlar leGgtf 5'6\6\ofpg / ljleGg cg';Gwfgdf 
l8PgP k/LIf0fsf] dxŒj atfpg

-3_	 dflg;df x'g] lnª\u lgwf{/0fdf ;]S; j|mf]df]hf]dsf] e"ldsf j0f{g ug{

-ª_	 df]gf]xfOla|8 s|;;Fu ;DalGwt d]G8nsf] lgod JofVof ug{

-r_	 h]g]l6s k|ljlwsf] kl/ro lbg / o;sf] k|of]usf ;DaGwdf ;f]wvf]h ug{ 

j+zf0f'j|md
(Heredity)

cg'dflgt sfo{306f M !^

$
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= sf]if ljefhg •• sf]if ljefhg !

•• dfO6f]l;; sf]if ljefhg 
•• dfO6f]l;; sf]if ljefhgsf] dxŒj

!

•• ldof]l;; sf]if ljefhg
•• ldof]l;; sf]if ljefhgsf] dxŒj

!

•• l8PgP / cf/PgPlar leGgtf !

@= j|mf]df]hf]d •• j|mf]df]hf]d / j+zf0f' !

•• lnª\u lgwf{/0f !

#= j+zf0f'j|md •• j+zf0f'j|md / d]G8nsf] lgod #

$= h]g]l6s k|ljlw •• h]g]l6s k|ljlw / o;sf] k|of]u @

•• 5gf]6 k|hgg / 5gf]6 k|hggsf ljlwx¿ #

•• s[lqd uef{wfg !

•• Ogle6«f] kml6{nfOh];g !

%= k|ltlaDat z}Ifl0fs, z}Ifl0fs ;+j[l4 / PsfOsf] d"Nofª\sg !

$= PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ s'/fx¿M

;dfnf]rgfTds ;f]rnfO{ a9fpg] vfnsf] lj|mofsnfkx¿ ug'xf];\ . df]8]n, lrq tyf ICT sf] e/k'/ 
k|of]u ug'{xf];\ . l8PgP / cf/PgP df]8]n lgdf{0f ;fy} ljleGg /ªsf dfnf jf cGo j:t'x¿ k|of]u 
u/L d]G8nsf] df]gf]xfOla|8 j|m;;DaGwL rf6{df df]8]n agfpg nufpg'xf];\ .
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unt (Misconception) / TfYout cjwf/0ff

•• z/L/sf ;a} sf]ifdf Ps} k|sf/sf] sf]if ljefhg x'G5 eGg] wf/0f 5 t/ ;f]dfl6s / k|hgg 
sf]ifdf km/s km/s sf]if ljefhg x'G5 . dfO6f]l;; sf]if ljefhgdf dft[sf]if h:t} sf]ifx¿ 
aG5g\ eg] ldof]l;; sf]if ljefhg x'Fbf dft[sf]ifeGbf km/s sf]ifx¿ aG5g\ .

•• DNA / RNA Pp6} x'g\ logLx¿sf] sfo{ ;dfg x'G5 eGg] wf/0ff 5 t/ DNA / RNA 
;+/rgf / sfo{ km/s km/s x'G5 .

•• Pp6} k|hfltdf dfq} k|hgg x'G5 eGg] wf/0ff kfOG5 km/s km/s k|hfltx¿lardf klg k|hgg 
ug{ ;lsG5 t/ o;/L pTkfbg ePsf ;Gtfgx¿ ;a} k|hgg of]Uo x'b}gg\ .

•• nfOu/ / 6fOug hª\undf kfOG5 eGg] e|d 5 t/ logLx¿ k|fs[lts jf;:yfgdf kfpg 
;lsFb}g . logLx¿ lgolGqt jftfj/0f h:t} lrl8ofvfgfdf dfq} kfOG5 .

•• 6]:66\o'a a]aL k|ljlwdf aRrf 6]:66\o'aleq} k'/} ljsf; ul/G5 eGg] cfd wf/0ff kfOG5 t/ 
o; ljlwdf e|'0f dfq} dlxnfsf] l8DaaflxgL gnLsf] ;6\6fdf 6]:66\o'adf ljsf; ul/G5 / s]xL 
lbgkl5 dlxnfsf] kf7]3/df ;fl/G5 .

•• h]g]l6s OlGhlgol/ªåf/f gofF hLj jf k|hfltsf] l;h{gf x'g] ub{5 eGg] ;fdfGo unt wf/0ff 5 
t/ o;n] s'g} j+zf0f'nfO{ kl/dfh{g u/]/ ToxL hLjdf rfx]sf u'0fx¿ k|fKt ug{ dfq} ;lsG5 .

•• Pp6} la?jfdf bO{cf]6f km/s km/s kmn pdfg{ ;Dej x'b}g eGg] wf/0ff x'g ;S5 t/ 
kf]df6f]df cfn' / uf]ne]F8f b'j}} kmN5 .

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

klxnf] lbg (First day)
ljifoj:t' M sf]if ljefhg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• sf]if ljefhgsf] kl/ro lbg
•• sf]if ljefhgsf] k|sf/ / tL sf]if ljefhg x'g] sf]if klxrfg ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
j|mf]dfl6g /]l6s'nd ePsf] sf]if tyf DNA b]lvPsf] j|mf]df]hf]dsf] :nfO8, lnª\u lgwf{/0f / cfg'jf+lzs 
k|ljlwsf] lrq, sf]if ljefhgsf] lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf lrq cjnf]sg ug{ nufO{ lgDglnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg u/fpg'xf];\ .
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cfg'jf+lzs k|ljlw

sf]if lnª\u lgwf{/0f
j+zf0f'

sf]if ljefhg

-c_	 dflysf] lrqdf sf]ifsf] Go'lSno;df /x]sf] wfuf] h:tf] ;+/rgf s] xf] <

-cf_	 hLjx¿sf] ;Gtfg pgLx¿ h:t} x'g'sf] /x:o s] xf] <

-O_	 hLjx¿df ePsf u'0fx¿ Ps k':tfaf6 csf]{ k':tfdf s;/L x:tfGt/0f x'G5g\ <

-O{_	 lrqdf 5f]/f / 5f]/L s;/L hlGdg] b]vfOPsf] 5 <

-p_	 hLjx¿sf] z/L/df sf]ifsf] ;ª\Vof s;/L a9\5 <

-pm_	 dflysf] lrqdf DNA af6 ;fgf] 6'j|mf lgsfn]/ csf]{ 6'j|mf lsg hf]8\g vf]h]sf] xf]nf <

5nkmnkZrft\ ljBfyL{sf] k|ltlj|mofsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

hLjx¿sf] k|hggsf nflu j|mf]df]hf]dsf] e"ldsf x'G5 . j|mf]df]hf]dn] hLjx¿sf] u'0fx¿ lgwf{/0f 
ub{5 . ;]S; j|mf]df]hf]dn] lnª\u lgwf{/0f ub{5 eg] j|mf]df]hf]ddf /x]sf] j+zf0f'n] hLjx¿sf] u'0f 
lgwf{/0f ug]{ / csf]{ j+zdf ;fg]{ sfd ub{5 . hLjx¿df sf]if ljefhg eP/ hLjx¿sf] z/L/df 
sf]ifsf] ;ª\Vof a9\5 . h]g]l6s k|ljlwn] xfOla|8 hLjx¿sf] ljsf; ug{ ;lsPsf] 5 . j+zf0f'sf] 
cWoog ug]{ lj1fgnfO{ h]g]l6S; elgG5 .
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lj|mofsnfk @ M lrq / lel8of] cjnf]sg (Observation of picture and video)

-c_	 sf]if ljefhgsf] lel8of] / hLjx¿df sf]if ljefhg 
/ j[l4sf] lrq b]vfpg'xf];\ / cjnf]sg ug{ nufO{ 
tnsf k|Zgx¿ 5nkmn ug{ nufpg'xf];\ .

•• z/L/df rf]6 k6s nfUbf 3fp s;/L el/G5 xf]nf <
•• Pssf]ifLo hfOuf]6af6 s;/L ljzfn z/L/sf] 

ljsf; x'G5 xf]nf <
•• s] k|hgg sf]if -Uofd]6_ / hLjsf cGo zf/Ll/s 

sf]if (somatic cells) Ps} lsl;daf6 aG5g\ <
•• Uofd]6 / zf/Ll/s sf]ifdf km/s x'g'sf] sf/0f s] 

xf]nf <

lj|mofsnfk @ M hf]8Ldf k9fO / k|Zgf]Q/ (Pair 
reading and question answer) 

•• ljBfyL{nfO{ hf]8f hf]8fdf /fVg'xf];\, kf7\ok':tsdf /x]sf] sf]if ljefhgsf] kf7\of+z k9\g lbg'xf];\ .  
k9\g] j|mddf Ps hgfnfO{ k9\g / ;f/f+z lgsfNg nufpg'xf];\ . To;}u/L csf]{nfO{ k|Zg ;f]Wg / 
k9\g]nfO{ pQ/ lbg nufpg'xf];\ . ToxL j|md cfnf]kfnf] u/fpg'xf];\ .

•• lel8of] cjnf]sg tyf 5nkmn / hf]8fdf k9fOkZrft\ k|hgg sf]ifdf ldof]l;; sf]if ljefhg 
eP/ Uofd]6 aGg], ;Def]usf j]nfdf efn] Uofd]6 / kf]yL Uofd]6 ldn]/ hfOuf]6 aGg], hfOuf]6sf] 
nuftf/ dfO6f]l;; sf]if ljefhg eP/ k"0f{ z/L/sf] ljsf; x'g] s'/f atfpg'xf];\ . sf]if ljefhg 
Sof¥of]sfOg]l;; / ;fO6f]sfOg]l;; u/L b'O{ r/0fdf k"/f x'g], Uofd]6 aGg] ldof]l;; ljefhg 
/ ;f]dfl6s sf]ifsf] dfO6f]l;; ljefhgsf af/]df atfO{ ljBfyL{nfO{ lgDglnlvt lgisif{df k'Ug 
;xof]u ug'{xf];\ .

lgisif{

Pp6f l8Knf]O8 dft[sf]if ljefhg eP/ b'O{cf]6f jf rf/cf]6f ;Gtlt sf]ifx¿ aGGf] k|lj|mofnfO{ 
sf]if ljefhg elgG5 . sf]if ljefhg dfO6f]l;; / ldof]l;; u/]/ b'O{ k|sf/sf x'G5g\ . dfO6f]l;; 
ljefhg zf/Ll/s sf]ifdf x'G5 / o;af6 ;dfg j|mf]df]hf]d / Pp6} cg'jf+lzs ePsf b'O{cf]6f 
;Gtlt sf]if aG5 eg] ldof]l;; ljefhg k|hgg sf]ifdf x'G5 / o;af6 cfwf j|mf]df]hf]d / s]xL 
leGg cg'jf+lzs ePsf rf/cf]6f ;Gtlt sf]if aG5 . sf]if ljefhgdf Go'lSno;sf] ljefhg 
x'g'nfO{ Sof¥of]sfOg]l;; / ;fO6f]KnfHdsf] ljefhg x'g'nfO{ ;fO6f]sfOg]l;; elgG5 . sf]if 
ljefhg x'Fbf klxn] Sof¥of]sfOg]l;; ePkl5 dfq ;fO6f]sfOg]l;; x'G5 .

hLjx?df sf]if ljefhg / j[l4 ljsf;
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

;fO6f]sfOg]l;; Pgfkm]hdf ;'? eO{ 6]nf]km]hkl5 cGTo x'G5 . hGt' sf]if / s]xL cNuLdf 
;fO6f]sfOg]l;; cleavage furrow ljlwaf6 x'G5 eg] jg:klt sf]ifdf 
cell plate ljlwaf6 x'G5 . Cleavage furrow ljlwdf sf]if lemNnLnfO{ 
sf]ifsf] s]Gb||lt/ tfg]/ sf]ifx¿ 5'6\l6G5g\ eg] cell plate ljlwdf 
sf]ifsf] s]Gb||÷Equitorial region df uf]NhL e]l;snaf6 cell plate 
ag]/ sf]ifx¿ 5'6\l6G5g\ . bfofF afofF jf tn dfly sf]if lemNnL eO{ 
lardf sf]if leQf x'g'nfO{ g} cell plate elgG5 .

-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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 h]g]l6S; eg]sf] s] xf] <
-cf_	 sf]if ljefhg eg]sf] s] xf] < sf]if ljefhgsf] k|sf/ n]Vg'xf];\ .
-O_	 ;f]dfl6s sf]ifdf x'g] sf]if ljefhg s'g k|sf/sf] xf] <
-O{_	 Ps hgf k'?ifsf] z'j|mls6sf] ;ª\Vof hfFr ubf{ sd e]l6of] eg] pgdf s'g sf]if ljefhg 

sd ePsf] xf]nf <
-p_	 Sof¥of]sfOg]l;; / ;fO6f]sfOg]l;;lar s'g} b'O{ km/sx¿ n]Vg'xf];\ .
-pm_	 lnª\u lgwf{/0f ug]{ j|mf]df]hf]dsf] gfd n]Vg'xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M dfO6f]l;; sf]if ljefhg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• dfO6f]l;; sf]if ljefhgsf] kl/ro lbg
•• dfO6f]l;; sf]if ljefhgsf] dxŒj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
dfO6f]l;; sf]if ljefhgsf] lel8of] jf lrq
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf lrq / lel8of] cjnf]sg ug{ nufO{ lgDglnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg 
u/fpg'xf];\ .

-c_	 lrqdf s] b]vfOPsf] 5 <
-cf_	 of] sf]if ljefhg s'g sf]ifdf x'G5 <
-O_	 of] sf]if ljefhg ePg eg] s] x'G5 <
-O{_	 dfp sf]if / ;Gtlt sf]ifdf j|mf]df]hf]dsf] ;ª\Vof ;dfg x'G5 ls km/s x'G5 xf]nf <

lj|mofsnfk @ M lel8of] cjnf]sg (Observation of video)

sIffdf dfO6f]l;; sf]if ljefhgsf] lel8of] k|bz{g u/L 5nkmn u/fpg'xf];\ .

lj|mofsnfk # M df]8]n lgdf{0f (Model preparation)

•• kf7\ok':tssf] k]h g= &% sf] lj|mofsnfk g= $=! u/fpg'xf];\ .
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•• dflysf b'O{cf]6f lj|mofsnfkkZrft\ dfO6f]l;; sf]if ljefhg x'g] 7fpF, Pp6f sf]if ljefhg kl5 
aGg] sf]ifsf] ;ª\Vof, DNA /]lKns];g eO{ b'O{ ;dfg k|lt¿k aGg], ;Gtlt sf]ifdf j|mf]df]hf]dsf] 
;ª\Vof, dfO6f]l;; sf]if ljefhgnfO{  ;dLs/0fLo sf]if ljefhg (equational cell division) 
eGg'sf] sf/0f 5nkmn u/L :ki6 kfg'{xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

Pp6f l8Knf]O8 dft[sf]ifaf6 b'O{cf]6f l8Knf]O8 ;Gtlt sf]if aGg] sf]if ljefhgnfO{ dfO6f]l;; 
sf]if ljefhg elgG5 . dfO6f]l;; sf]if ljefhg x'g'eGbf cufl8 sf]ifsf] Go'lSno;df /x]sf] 
DNA /]lKns];g eO{ b'O{ ;dfg k|lt¿k agL tL k|lt¿kx¿ ljefhg ePsf] x'gfn] dft[sf]if / 
;Gtlt sf]ifdf j|mf]df]hf]dsf] ;ª\Vof kl/jt{g x'b}g . To;}n] o;nfO{ ;dLs/0fLo sf]if ljefhg 
klg elgG5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

dfO6f]l;; sf]if ljefhg k|hgg sf]ifafx]s z/L/sf cGo sf]ifdf x'g] ePsfn] o;nfO{ ;f]dfl6s 
sf]if ljefhg klg elgG5 . dfO6f]l;; Interphase / M phase u/L k|d'v b'O{ r/0fdf ljefhg 
ul/Psf] 5 . OG6/km]hdf DNA /]lKns];g eO{ b'O{ ;dfg k|lt¿k aG5 eg] M phase df DNA 
b'O{ ;dfg k|lt¿kdf ljefhg eP/ ;fO6f]KnfHdsf] ljefhg x'G5 . M phase k|f]km]h, d]6fkm]h, 
Pgfkm]h / 6]nf]km]h rf/ r/0fx¿df k"/f x'G5 . hLjx¿sf] Sof¥of]6fOk -sf]ifdf j|mf]df]hf]dsf] 
;ªVof / ;+/rgf_ j|mf]df]hf]dx¿ 5f]6f / df]6f x'g] ePsfn] d]6fkm]h cj:yfdf agfOG5 .

lj|mofsnfk # M;f]Rg], hf]8f agfpg] / cfbfgk|bfg ug]{  (Think, Pair and Share)

-c_	 dfO6f]l;; sf]if ljefhgsf] dxŒjsf af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg], To;kl5 glhs} 
/x]sf] ;fyLnfO{ hf]8f agfpg nufO{ dfO6f]l;; sf]if ljefhgsf] dxŒjsf ;DaGwdf cfkm"n] 
;f]r]sf s'/fx¿ cfkm\gf] hf]8fnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . hf]8fdf cfbfgk|bfg ug{ 
nufO{ ;s]kl5 k|To]s hf]8fdf ;]o/ ePsf] s'/fx¿ b'O{dWo] s'g} Ps hgfnfO{ cleJoSt ug{ 
nufpg'xf];\ .

-cf_	 ljBfyL{n] cleJoSt u/]sf] a'Fbfx¿ z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ / cGtdf s]xL s'/f 5'6]sf] 
eP ljBfyL{x¿sf] k|ltlj|mofnfO{ ;d]6L k[i7kf]if0f k|bfg ub}{ lgDglnlvt lgisif{df k'Ug ;xof]u 
ug'{xf];\ .
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lgisif{

dfO6f]l;; sf]if ljefhgn] hLjx¿sf] j[l4 tyf ljsf; ug{, 3fp rf]6 lgsf] kfg{, cd}y'lgs 
k|hgg ug{, ;Gtlt sf]ifdf / cd}y'lgs k|hggaf6 hGdg] ;Gtltdf cg'jf+lzs l:y/tf sfod 
ug{ dbt ub{5 .

lzIfssf] nflu yk hfgsf/L (Additional information for the teacher)

s'g} sf]ifdf Growth factor w]/} ePdf jf supressor k|f]l6g sd ePdf sf]ifx¿ cToflws 
ljefhg x'g uO{ Tumor jf SofG;/ x'G5 h'g 3fts x'g ;S5 . 

-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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 dfO6f]l;; sf]if ljefhg eg]sf] s] xf] <
-cf_	 dfO6f]l;; sf]if ljefhgnfO{ lsg ;f]dfl6s sf]if ljefhg elgG5 <
-O_	 dfO6f]l;; sf]if ljefhgnfO{ lsg ;dLs/0fLo sf]if ljefhg elgG5 <
-O{_	 dfO6f]l;; sf]if ljefhg gePsf] eP hLjx¿df s] s:tf ;d:ofx¿ b]vfkYof]{ xf]nf, 

n]Vg'xf];\ .
-p_	 dfO6f]l;; sf]if ljefhgsf] dxŒj n]Vg'xf];\ .
-pm_	 dfO6f]l;; sf]if ljefhgn] s;/L cg'jf+lzs l:y/tf sfod u5{ <

t];|f] lbg (Third day)
ljifoj:t' M ldof]l;; sf]if ljefhg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• ldof]l;; sf]if ljefhgsf] kl/ro lbg
•• ldof]l;; sf]if ljefhgsf] dxŒj atfpg
•• dfO6f]l;; / ldof]l;; sf]if ljefhgsf] km/s atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
ldof]l;; sf]if ljefhgsf] lel8of] jf lrq
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zg ;f]w]/ dl:tis dGyg u/fO{ o; kf7k|lt pT;'stf a9fpg'xf];\ .

-c_	 z'j|mls6 / l8Da s;/L aG5 <

-cf_	 hLj / To; hLjsf] Uofd]6df j|mf]df]hf]dsf] ;ª\Vof slt x'G5 <

-O_	 k|hgg sf]ifdf s:tf] k|sf/sf] sf]if ljefhg x'G5 <

-O{_	 k|hgg sf]ifdf dfO6f]l;; sf]if ljefhg ePsf] eP s] x'GYof] <

lj|mofsnfk @ M lel8of] / lrq cjnf]sg (Observation of video and picture)

-c_	 ldof]l;; sf]if ljefhgsf] lel8of] k|bz{g u/]/ ljleGg r/0fx¿sf] ljz]iftf l6kf]6 ug{ 
nufpg'xf];\ . lel8of] cjnf]sgsf cfwf/df ljBfyL{nfO{ ;fd"lxs ¿kdf ;f]w]/ b'O{tLg hgfaf6 
k|ltlaDag u/fpg'xf];\ .

n

n

n

n

2n

-cf_	 ljBfyL{nfO{ lbOPsf] lrq cjnf]sg ug{ nufO{ dft[sf]if / ;Gtlt sf]ifx¿sf] ;ª\Vof / 
ltgLx¿df x'g] j|mf]df]hf]dsf] ;ª\Vofsf cfwf/df 5nkmn ug{ nufpg'xf];\ .
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lj|mofsnfk @ M df]8]n lgdf{0f (Model preparation)

kf7\ok':tssf] k]h g= && sf] lj|mofsnfk $=@ ug'{xf];\ .

-O_	 dflysf @ cf]6f lj|mofsnfkkZrft\ tLgrf/ hgf ljBfyL{nfO{ ldof]l;; sf]if ljefhgsf af/]df 
k|:t'tLs/0f ug{ nufpg'xf];\ . k|:t'ltsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'Ug ;xof]u 
ug'{xf];\ .

lgisif{

Pp6f l8Knf]O8 dft[sf]ifaf6 rf/cf]6f XofKnf]O8 ;Gtlt sf]ifx¿df ljefhg x'g] sf]if ljefhgnfO{ 
ldof]l;; sf]if ljefhg elgG5 . of] k|hgg sf]ifdf x'G5 / b'O{ r/0fdf k"/f x'G5 . j|ml;ª 
cf]e/sf sf/0fn] ubf{ cg'j+lzstfdf s]xL km/skgf ePsf Uofd]6x¿ aG5g\ . dft[sf]ifdf eGbf 
;Gtltsf]ifdf j|mf]df]hf]dsf] ;ª\Vof cfwf x'g] x'gfn] o;nfO{ l/8S;g sf]if ljefhg klg elgG5 .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

ldof]l;; sf]if ljefhg Meiosis I / Meiosis II u/L b'O{ r/0fdf k"/f x'G5 . Meiosis I df k|f]km]h 
I, d]6fkm]h I, Pgfkm]h I / 6]nf]km]h I u/L rf/ r/0f x'G5g\ . k|f]km]h I df Leptotene, Zygotene, 
Pachytene, Diplotene / Diakinesis u/L kfFrcf]6f pkr/0fx¿ x'G5g\ . Pachytene df 
xf]df]nf]u; j|mf]df]hf]dsf] ggl;:6/ j|mf]dfl68\; lar Genetic material ;f6km]/ u/L j+zf0f'ut 
u'0f x]/km]/ x'G5 h;nfO{ j|ml;ª cf]e/ elgG5 . Meiosis I df j|mf]df]hf]dsf] ;ª\Vof cfwf x'G5 
eg] Meiosis II df dfO6f]l;;sf] h:t} j|mf]df]hf]dsf] ;ª\Vof a/fa/ x'G5 .

lj|mofsnfk # M;f]Rg], hf]8f agfpg] / cfbfgk|bfg ug]{  (Think, Pair and Share)

-c_	 ldof]l;; sf]if ljefhgsf] dxŒjsf af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg'xf];\ . To;kl5 
glhs} /x]sf] ;fyLnfO{ hf]8f agfpg nufO{ ldof]l;; sf]if ljefhgsf] dxŒjsf ;DaGwdf cfkm"n] 
;f]r]sf s'/fx¿ cfkm\gf] hf]8fnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . hf]8fdf ldof]l;;;DaGwL 
tYox¿ cfbfgk|bfg ug{ nufO{ ;s]kl5 k|To]s hf]8fdf ;]o/ ePsf] s'/fx¿ b'O{dWo] PsnfO{ 
cleJoSt ug{ nufpg'xf];\ .

-cf_	 ljBfyL{åf/f cleJoSt ul/Psf a'Fbfx¿ z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ / cGtdf s]xL s'/f 
5'6]sf] eP ljBfyL{x¿sf] k|ltlj|mofnfO{ ;d]t ;d]6L d}y'lgs k|hgg, j|mdljsf; / cg'jf+lzs 
bf]ifx¿sf] dd{tsf af/]df yk k[i7kf]if0f k|bfg ug'{xf];\ / lgDglnlvt lgisif{df k'Ug ;xof]u 
ug'{xf];\ .

lgisif{

ldof]l;; sf]if ljefhgn] d}y'lgs k|hggåf/f x/]s JolStdf cg'jf+lzs kl/j[lQ emNsfpg, j+zsf] 
lg/Gt/tf sfod /fVg, hLjx¿sf] j|mdljsf;sf] cfwf/ v8f ug{ / ljleGg k|hfltdf /x]sf 
cg'jf+lzs bf]ifx¿ dd{t÷;'wf/ ug{ dbt ub{5 .

lj|mofsnfk $ M e]g lrqåf/f t'ngf (Comparision via venn diagram)

ljBfyL{nfO{ rf/cf]6f ;d"xdf ljefhg u/L 5nkmn u/L tnsf] e]g lrq eg{ nufpg'xf];\ .

dfO6f]l;; ldof]l;;
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k|To]s ;d"xn] agfPsf] e]g lrq k|bz{g ub}{ k|:t'tLs/0f ug{ nufpg'xf];\ / k[i7kf]if0f;lxt lgisif{df 
k'Ug ;xof]u ug'{xf];\ .

lgisif{

;dfgtf

jg:klt / hgfj/ b'j}df x'g]
b'j}df dft[sf]if l8Knf]O8 x'g]
b'j}df DNA /]lKns];g x'g]
b'j}sf r/0fx¿ Pp6} x'g]

c;dfgtf

dfO6f]l;; ;f]dfl6s sf]ifdf x'G5 eg] ldof]l;; k|hgg sf]ifdf 
x'G5 .
dfO6f]l;;df b'O{cf]6f l8Knf]O8 ;Gtlt sf]ifx¿ aG5 eg] 
ldof]l;;df rf/cf]6f ;Gtlt sf]ifx¿ aG5 .
dfO6f]l;; Pp6} r/0fdf k"/f x'G5 eg] ldof]l;; b'O{ r/0fdf k"/f 
x'G5 .
dfO6f]l;;df ;Gtlt sf]ifx¿ cg'jf+lzs ¿kdf b'?:t} x'G5g\ eg] 
ldof]l;;df ;Gtlt sf]ifx¿ cg'jf+lzs lx;fan] s]xL dfqfdf 
km/s x'G5g\ .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 ldof]l;; sf]if ljefhgsf] kl/efiff n]Vg'xf];\ .
-cf_	 ldof]l;; sf]if ljefhgnfO{ lsg l/8S;gn sf]if ljefhg elgG5 <
-O_	 ldof]l;; sf]if ljefhgn] j|md ljsf;df s;/L ;xof]u u5{, sf/0f;lxt n]Vg'xf];\ .
-O{_	 dfO6f]l;; sf]if ljefhg / ldof]l;; sf]if ljefhgdf s'g} b'O{ km/s n]Vg'xf];\ .
-p_	 ldof]l;; sf]if ljefhgsf] dxTj n]Vg'xf];\ .
-pm_	 olb hLjx¿df ldof]l;; sf]if ljefhg gePsf] eP s] x'GYof] xf]nf < ts{;lxt pQ/ 

lbg'xf];\ .
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-C_	 lbOPsf] lrq cWoog u/L tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\
 lrq A / lrq B s'g s'g sf]if ljefhg xf] <
 s'g sf]if ljefhgdf j|ml;ª cf]e/ x'G5 < olb 

To; sf]if ljefhgdf j|ml;ª cf]e/ ePg eg] 
s] x'G5 <
 j|mf]df]hf]dsf] ;ª\Vofsf cfwf/df A / B lar 

s'g} Ps km/s n]Vg'xf];\ .

rf}yf] lbg (Fourth day)
ljifoj:t' M l8PgP / cf/PgP

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• l8PgPsf] kl/efiff atfpg / ;fdfGo agf]6 j0f{g ug{
•• cf/PgPsf] kl/efiff atfpg / ;fdfGo agf]6 j0f{g ug{
•• l8PgP / cf/PgPlar km/s 5'6\6\ofpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
l8PgP / cf/PgPsf] df]8]n jf lrq 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf] lrq cjnf]sg u/fO{ lgDglnlvt k|Zg ;f]w]/ dl:tis dGyg u/fO{ o; kf7k|lt pT;'stf 
a9fpg'xf];\ .

-c_	 DNA sxfF x'G5 <

-cf_	 DNA / RNA sf] k"/f ¿k s] xf]nf <

-O_	 DNA sf] sfo{ s] xf]nf <

-O{_	 DNA sf] v08nfO{ s] elgG5 <

-p_	 RNA sxfF x'G5 <

-pm_	 RNA sf] sfo{ s] xf]nf <

A B 
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lj|mofsnfk @ M lrq cjnf]sg / 5nkmn (Observation of picture and discussion)

  
lbOPsf] lrq cjnf]sg ug{ nufP/ lgDglnlvt k|Zgx¿ 5nkmn u/fg'xf];\ .

•• l8PgP s] s] ldn]/ ag]sf] x'G5 <
•• l8PgP sltcf]6f :6«fG8x¿ ldn]/ ag]sf] /x]5 <
•• l8PgPdf s'g s'g gfO6«f]hg a];x¿ /x]5g\ < 
•• s'g s'g gfO6«f]hg a]; ldn]/ hf]8L agfpFbf /x]5g\ <
•• DNA df s:tf] ;'u/ xf]nf <
•• Go'lSnof];fO8 / Go'lSnof]6fO8 eg]sf] s] xf] <

lj|mofsnfk @ M ;ª\s]tg;lxtsf] k9fO (Reading with underline)

kf7\ok':tsdf /x]sf] l8PgPsf af/]df k9\g lbg'xf];\ / sl7g jf dxŒjk"0f{ zAb jf zAbfjnL jf 
jfSosf] d'gL /]vf tfg]/ jf cGo s'g} tl/sfn] ;ª\s]t ug{ nufpg'xf];\ .

dflysf b'O{cf]6f lj|mofsnfkdfly ljBfyL{sf] k|ltlaDagkZrft\ l8PgPsf af/]df, l8PgP /x]sf] :yfg, 
Go'lSnof];fO8, GolSnof]6fO8, gfO6f]hg a];x¿, ltgLx¿larsf] aG8, j+zf0f' / o;sf] sfo{x¿ 
atfpg'xf];\ / ljBfyL{x¿n] underline u/]sf sl7g, dxŒjk"0f{ zAbx¿sf af/]df :ki6 eof] ls ePg 
eg]/ ;f]Wg'xf];\ / :ki6 ePg eg] :ki6 kf/L lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ .
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lgisif{

sf]ifdf /x]sf cg'jf+lzs u'0f af]s]sf dl;gf / nfdf TofGb|f g} l8PgP x'g h'g gfO6«f]hg 
a];, l8clS;/fOaf]h k]G6f]h ;'u/ / kmf]:km]6 c0f' ldnL ag]sf] x'G5 . o;df Pl8lgg, Ujflgg, 
;fO6f]l;g,yfPldg u/L rf/ lsl;dsf gfO6«f]hg a]; x'G5g\ . A = T / C ≡ G cg'alGwt x'G5 .  
ljz]if cg'jf+lzs u'0fsf] k|ltgLlwTj jf hfx]/ ug]{ DNA sf] Pp6f v08nfO{ j+zf0f' elgG5 . o;n] 
dft[sf]ifsf] u'0fx¿ ;Gtltdf ;fg]{ / RNA agfpg] sfo{ ub{5 .

Nucleotide= Nitrogen base+ Deoxyribose pentose sugar+ Phosphate group
Nucleoside=Nitrogen base+Deoxyribose pentose sugar

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

;g !(@* df la|l6; j}1flgs k|m]8 lu|lkmyaf6 l8PgPsf] cl:tTj kQf nfu];Fu} ljleGg 
sfnv08df j}1flgsx¿n] l8PgPsf] ;+/rgfsf] uxg cWoog u/] . !(%# df jf6\;g / lj|msn] 
kQf nufPsf b'O{ ;dfgfGt/ t/ 3'dfp/f] -Double stranded, Helical shaped_ cfsf/sf] 
l8PgPsf] klxrfg o; If]qsf] cWoogdf sf];]9'ª\uf ;fljt eof] . h;sf nflu pgLx¿nfO{ ;g\ 
!(^@ df gf]a]n k'/:sf/ lbOof] . pgLx¿sf] cWoogaf6 kQf nfu]sf] l8PgPsf] cfsf/ tyf 
;+/rgfn] jt{dfg;Dddf w]/} cWoog tyf k/LIf0fkZrft\ ljleGg pknlAwx¿ xfl;n ul/;s]sf] 
5 . DNA sf] gfO6«f]hg a];x¿ Purine / Pyrimidine u/L b'O{ k|sf/sf x'G5g\ . Purine df 
Adenine / Guanine kb{5 eg] Pyrimidine df Cytosine / Thymine kb{5 . b'O{cf]6f 
:6«fG8x¿larsf] b'/L 10 Å x'G5 / b'O{ Go'lSnof]6fO8larsf] b'/L 3.4 Å x'G5 . 10 cf]6f a];x¿ 
ldn]/ Ps k"0f{ :kfO/nsf] 6g{ aG5 h;sf] 34 Å b'/L x'G5 . ;a} j+zf0f'x¿ DNA af6 ag]sf 
x'G5g\ t/ ;a} DNA j+zf0f' xf]Ogg\ . jf:tjdf xfd|f] DNA sf] @Ü eGbf sd efu dfq} j+zff0f' 
xf] . dfgj hfltdf kfOg] ;Dk"0f{ l8PgPsf] nDafO # ca{ a]; k]o/ a/fa/sf] xf/fxf/Ldf /x]sf] 
kfOG5 . o;sf] b'O{ k|ltzt cyf{t\\ sl/a ^ s/f]8 a]; k]o/n] k|f]l6g sf]l8ª lhgsf ¿kdf sfd 
ub{5g\ eg] afFsL (* k|ltzt l8PgPsf] nDafO gGsf]l8ª l8PgP ;]Ud]G6sf ¿kdf dfq /x]sf  
5g\ . x/]s dfgjsf] l8PgPaLr ((=( k|ltzt ;dfgtf kfOg] ub{5 . x/]s dfgjaLrdf kfOg] 
)=! k|ltzt leGgtfdf w]/} /x:ox¿ n's]sf x'G5g\ . # ca{ a]; k]o/dWo] )=! k|ltzt leGgtf 
eg]sf] #) nfv a]; k]o/sf] leGgtf xf] . h;sf] l;Sj]lG;ªsf dfWodaf6 ;lhn} cg'jf+lzsL 
;DaGwsf] klxrfg ug{ ;lsG5 . o;/L l8PgP l;Sj]lG;ª u/L kfOPsf] glthfnfO{ ljleGg 
k|of]hgdf pkof]u ug{ ;lsG5 .
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lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Observation of picture and discussion)

lbOPsf] lrq canf]sg ug{ nufP/ lgDglnlvt k|Zgx¿df 5nkmn u/fg'xf];\ M

•• cf/PgP s] s] ldn]/ ag]sf] x'G5 <
•• cf/PgPdf sltcf]6f :6«fG8 x'G5 <
•• cf/PgPdf gfO6«f]hg a];x¿ s] s] /x]5g\ < 
•• s'g s'g gfO6«f]hg a]; ldn]sf] /x]5 <
•• RNA df s:tf] ;'u/ xf]nf <

lj|mofsnfk @ M ;ª\s]tg;lxtsf] k9fO(Reading with underline)

ljBfyL{nfO{ l;sfOk|ltlaDag u/fpg'xf];\ / cf/PgP kfOg] :yfg, gfO6«f]hg a];x¿, ltgLx¿larsf] 
aG8, cf/PgPsf] k|sf/ / o;sf sfo{x¿ atfpg'xf];\ / ljBfyL{x¿n] underline u/]sf] sl7g, 
dxŒjk"0f{ zAbx¿sf af/]df :ki6 eof] ls ePg eg]/ ;f]Wg'xf];\ / :ki6 ePg eg] :ki6 kf/L 
lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

gfO6«f]hg a];, /fOaf]h k]G6f]h ;'u/ / kmf]:km]6 c0f' ldln ag]sf] kf]lnGo'lSnof]6fO8 RNA xf] 
h;df Pl8lgg, Ujflgg, ;fO6f]l;g,o'/fl;n u/L rf/ lsl;dsf gfO6«f]hg a]; x'G5g\ . A = U / 
C ≡ G cg'alGwt x'G5 . o;n] k|f]l6g ;+Zn]if0f ub{5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

RNA sf] gfO6«f]hg a];x¿ klg Purine / Pyrimidine u/L b'O{ k|sf/sf x'G5g\ . Purine 
df Adenine / Guanine kb{5g\ eg] Pyrimidine df Cytosine / Uracil kb{5g\ . sf]ifdf 
RNA sf] %–!)Ü m-RNA x'G5 h;n] k|f]l6g ;+Zn]if0fsf nflu h]g]l6s ;"rgfx¿ DNA 
af6 /fOaf]hf]ddf k'¥ofpg] sfo{ ub{5, sf]ifdf RNA sf] !)–!%Ü t-RNA x'G5 h;n] k|f]l6g 
;+Zn]if0fsf] nflu ;fO6f]KnfHdaf6 Pldgf] Pl;8nfO{ /fOaf]hf]ddf k'¥ofpg] sfo{ ub{5 eg] sf]ifdf 
RNA sf] &)–*)Ü r-RNA  x'G5 h;n] /fOaf]hf]dsf] ;+/rgf agfpg] / k|f]l6g ;+Zn]if0f ug]{ 
ub{5 .
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lj|mofsnfk $ M M rf6{ agfO{ t'ngfTds cWoog (Comparative study by making M 
chart)

-c_	 ljBfyL{x¿nfO{ $ ;d"x agfP/ 5nkmn u/L tnsf] M rf6{ rf6{k]k/df eg{ nfufpg'xf];\ .

leGgtfsf] cfwf/ l8PgP cf/PgP

kfOg] :yfg

:6«fG8

;'u/

gfO6«f]hg a];x¿

sfo{

-cf_	 tflnsf e/]kZrft\ k|To]s ;d"xsf] tflnsfnfO{ 6f:g nufO{ k]g Og b ld8n ljlwaf6 Ps hgf 
5gf]6 u/L k|:t'tLs/0f ug{ nufpg'xf];\ / k[i7kf]if0f lbg'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}  k|ult clen]v /fVb} n]vfhf]vf ug'{xf];\ .
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 

cEof; u/fpg'xf];\ M
-c_	 l8PgP / cf/PgPsf] kl/efiff n]Vg'xf];\ .
-cf_	 l8PgP 6«fG;lj|mK;g ePg eg] s] x'G5 <
-O_	 cf/PgPdf s'g s'g gfO6«f]hg a];x¿ x'G5g\ <
-O{_	 l8PgP / cf/PgPlar s'g} rf/ km/s n]Vg'xf];\ .

kl/of]hgf sfo{ (Project work)

DNA df]8]n lgdf{0f

DNA df]8]n lgdf{0f;DaGwL lel8of]x¿ cjnf]sg ug{ nufO{ :yfgLo :t/df kfOg] j:t' k|of]u u/]/ 
DNA sf] df]8]n lgdf{0f u/L sIffdf k|:t't ug{ nufpg'xf];\ .

kfFrf}F lbg (Fifth day)
ljifoj:t' M j|mf]df]hf]d
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-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
-c_	 lbOPsf lrqx¿ cjnf]sg ug{ nufO{ lgDglnlvt k|Zgx¿dfly 5nkmn ug'{xf];\ M

•• j|mf]df]hf]d / j+zf0f'sf] kl/efiff atfpg
•• j|mf]df]hf]d z/L/sf] s'g efudf x'G5g\ <
•• j|mf]df]hf]d s] s] ldn]/ ag]sf] x'G5 <
•• hLjsf] z/L/df x'g] j+zf0f'sf] e"ldsf s] x'G5 xf]nf <
•• s] ;a} hLjsf] z/L/df j|mf]df]hf]d x'G5g\ <

lj|mofsnfk # M tftf] s';L{ v]n (Hot chair game)

cfjZostfg';f/ ljBfyL{sf] ;d"x lgdf{0f ug{'xf];\ . k|To]s ;d"xnfO{ kf7\ok':tsdf /x]sf] j|mf]df]hf]d 
/ j+zf0f'sf] af/]df k9\g lbg'xf];\ . o;/L k|To]s ;d"xdf ;'?df JolStut ¿kdf / kl5 ;d"xdf 
ljifoj:t'df l;s]sf] s'/fsf] ;f/f+z lgsfNg nufO{ k|To]s ;xefuLnfO{ slDtdf kFrfkfFrcf]6f k|Zg 
agfpg nufpg'xf];\ . ;a} ;d"xn] of] sfo{ ;ls;s]kl5 ;d"xaf6 uf]nfk|yfåf/f jf cGo tl/sfaf6 
Ps hgfnfO{ cufl8 pleg nufpg'xf];\ . cufl8 a;]sf] ljBfyL{nfO{ k|To]s ;d"xaf6 gbf]xl/g] u/L 
k|Zg ;f]Wg nufpg'xf];\ . ;f]w]sf k|Zgsf] hjfkm s';L{df a:g] ljBfyL{n] lbg'kg]{ x'G5 . 

lj|mofsnfk $ M lrq cjnf]sg / lrq lgdf{0f (Observation and drawing picture)

      
-c_	 lbOPsf] h:tf] j|mf]df]hf]d / j+zf0f'sf] lrq cjnf]sg ug{ nufpg'xf];\ / ljBfyL{sf] a'emfOnfO{ 

k|ltlaDag ug{ nufpg'xf];\ .
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-cf_	 z}Ifl0fs kf6Ldf j|mf]df]hf]dsf] gfdfª\lst lrq sf]g'{xf];\ / ljBfyL{x¿nfO{ klg lrq sf]g{ 
nufpg'xf];\ / ljBfyL{n] agfPsf lrqx¿sf] k|ltlaDag u/fpFb} lgDglnlvt lgisif{df k'Ug 
dbt ug'{xf];\ .

lgisif{

sf]if ljefhgsf] ;dodf j|mf]dfl6g /]l6s'nd 5f]6f / df]6f eP/ k|:6;Fu b]lvG5 h;nfO{ j|mf]df]hf]d 
elgG5 . of] DNA / lx:6f]g k|f]l6g ldn]/ ag]sf] x'G5 . o;sf j|mf]dfl68 / ;]G6«f]ldo/ u/L d'Vo 
b'O{ efu x'G5g\ . j|mf]df]hf]ddf /x]sf] Pp6f ljz]if u'0f af]s]sf DNA sf] ;fgf] v08 g} j+zf0f' xf] / 
o;n] j+zf0f'ut u'0fnfO{ Pp6f k':tfaf6 csf]{ k':tfdf ;fg]{ sfo{ ub{5 . j|mf]df]hf]dsf] gfkcg';f/ 
Pp6f j|mf]df]hf]ddf s]xL ;ob]lv s]xL xhf/ cf]6f;Dd j+zf0f'x¿ /x]sf x'G5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

;a} o'Sof¥of]l6s sf]ifsf] j|mf]dfl6g kmfOa/ Go'lSnof]k|f]l6g sDKn]S; xf] hxfF l8PgP :6«fG8 
k|f]l6gx¿;Fu hf]l8Psf] x'G5 . j|mf]df]hf]ddf histone protein / non histone protein u/L b'O{ 
k|sf/sf k|f]l6gx¿ x'G5g\ . lx:6f]g k|f]l6g Ps Iff/Lo k|f]l6g (basic protein)  xf] h'g ;fgf] 
cfsf/sf] x'G5 / h;df !)) b]vL @)) cf]6f Pldgf] Pl;8x¿ x'G5g\ . lx:6f]g k|f]l6gdf wgfTds 
rfh{ x'G5 h;n] DNA sf] ;'u/ kmf]:km]6sf] C0ffTds rfh{ ePsf] kmf]:km]6 u|'k;Fu electrostatic 
attraction n] ubf{ afFlwG5 . lx:6f]gx¿ Pscsf{;Fu klg hf]l8Psf] x'G5g\ . DNA-histone / 
histone-histone binding j|mf]dfl6g ;+/rgfsf nflu dxŒjk"0f{ x'G5 . sf]if ljefhgsf] d]6fkm]h 
cj:yfdf j|mf]df]hf]dx¿ ;a}eGbf 5f]6f / df]6f ePsf x'G5g\ . j|mf]df]hf]dx¿ sf]if ljefhgsf 
j]nfdf dfq 5f]6f, df]6f / b[Zo x'G5g\ t/ ;fdfGo cj:yf (interphase) df dl;gf, nfdf / cb[Zo  
/xG5g\ . cb[Zo cj:yfsf j|mf]df]hf]dx¿nfO{ j|mf]dfl6g kmfOa/ elgG5 .

lj|mofsnfk # M dflg;sf] Sof¥of]6fOksf] df]8]n cjnf]sg  (Observation of model 
karyotype of  human)

-c_	 dflg;sf] Sofl/of]6fOksf df]8]n agfP/ ljBfyL{nfO{ cjnf]sg ug{ nufpg'xf];\  / lgDglnlvt 
k|Zgx¿df 5nkmn ug{ nufpg'xf];\ M



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)110

•• dflg;sf] sf]ifdf sltcf]6f j|mf]df]hf]d x'G5g\ <
•• k'?if / dlxnfsf] Sof¥of]6fOk ;dfg /x]5 ls km/s /x]5 <
•• k'?if / dlxnfdf sltcf]6f j|mf]df]hf]d ;dfg / km/s x'g] /x]5 <
•• s'g j|mf]df]hf]dn] z/L/sf] agf]6sf] u'0f hfx]/ ub{5 <
•• s'g j|mf]df]hf]dn] lnª\u lgwf{/0f ub{5 <
•• xfd|f] z/L/df lsg j|mf]df]hf]dsf] ;ª\Vof hf]8fdf ePsf] xf]nf <
-cf_	 5nkmnaf6 sfo{sf cfwf/df j|mf]df]hf]dsf] b'O{ lsl;d ;f]dfl6s / ;]S; j|mf]df]hf]dsf] af/]df 

:ki6 kfg'{xf];\ .

-O_	 Sof¥of]6fOkdf j|mf]df]hf]dsf] ;ª\Vof uGg nufO{ dflg;sf] sf]ifdf j|mf]df]hf]dsf] ;ª\Vof atfpg 
nufpg'xf];\ . ;f]dfl6s sf]ifdf j|mf]df]hf]d ;ª\Vof hf]8fdf x'g'sf sf/0f, l8Knf]O8 / XofKnf]O8 
sf]ifsf af/]df atfpg'xf];\ / lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ M

lgisif{

sfdsf cfwf/df j|mf]df]hf]d ;f]dfl6s / ;]S; j|mf]df]hf]d u/L b'O{ k|sf/sf] x'G5g\ . z/L/sf] ;Dk"0f{ 
agf]6sf u'0f hfx]/ ug{] j|mf]df]hf]dnfO{ ;f]dfl6s j|mf]df]hf]d elgG5 / logLx¿nfO{ c6f]hf]d klg 
elgG5 eg] hLjsf] lnª\u lgwf{/0f ug{] j|mf]df]hf]dnfO{ ;]S; j|mf]df]hf]d elgG5 / logLx¿nfO{ 
x]6]/f]hf]d klg elgG5 . hLjx¿sf] sf]ifdf kfOg] j|mf]df]hf]dsf] ;ª\Vof km/s km/s x'G5 . 
;fdfGotof ;f]dfl6s sf]ifdf b'O{ ;]6 j|mf]df]hf]d x'G5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)
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j|mf]df]hf]dsf] ;]G6«f]ldo/sf] cjl:yltsf cfwf/df j|mf]df]hf]dx¿ rf/ k|sf/sf x'G5g\ . ;]G6«f]ldo/ 
lardf /x]sf] / o;sf kfv'/fx¿ a/fa/ ePsf] d]6f;]lG6«s, ;]G6«f]ldo/ lareGbf cln tn jf 
dfly ePsf] / o;sf kfv'/fx¿ a/fa/ gePsf] ;a d]6f;]lG6«s, ;]G6«f]ldo/ 5]psf] glhs} /x]sf] 
/ o;sf Pp6f kfv'/f nfdf] / csf]{ kfv'/f 5f]6f] ePsf] Pj|mf];]lG6«s / ;]G6«f]ldo/ 5]pdf /x]sf] 
6]nf];]lG6«s j|mf]df]hf]d xf] .

s]xL hLjx¿df j|mf]df]hf]dsf] ;ª\Vof

hLj j|mf]df]hf]dsf] ;ª\Vof 
xfO8«f #@
lemFuf !@
Eofu'tf @^
k/]jf *)
s's'/ &*
;'Fu'/ $)
Do's/ @
d'nf !*
uf]ne]F8f @$
s]/f @@, ##, $$, %%, &&, **
;'Gtnf !*, @&, #^
wfg @$

j|mf]df]hf]dsf] b'O{eGbf a9L k"0f{ ;]6x¿ ePsf] cj:yfnfO{ polypoildy elgG5, h:t}M s]/f (Musa 
paradisiaca) df j|mf]df]hf]dsf] ;ª\Vof 2n(22) , 4n(44), 5n(55)...... cflb x'G5 . j|mf]df]hf]dsf] 
;ª\Vofdf Ps jf b'O{cf]6f j|mf]df]hf]d yk jf 36 eP/ j|mf]df]hf]dsf] ;ª\Vof c;Gt'ng x'g] 
cj:yfnfO{ aneuploidy elgG5, h:t} M 8fpG; l;G8«f]d (2n+1=47), 6g{;{ l;G8«f]d (2n-1=45)

-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;sfO k|ultsf] clen]v /fVb} n]vfhf]vf 
ug'{xf];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 j|mf]df]hf]d sxfF kfOG5 < j|mf]df]hf]d s] s] ldn]/ ag]sf] x'G5 <
-cf_	 j+zf0f' s]nfO{ elgG5 < hLjsf] cg'jf+lzs u'0fsf] k|;f/0fdf j+zf0f'sf] e"ldsf :ki6 

kfg'{xf];\ .
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-O_	 ;f]dfl6s j|mf]df]hf]d / ;]S; j|mf]df]hf]ddf s'g} b'O{ km/s n]Vg'xf];\ .
-O{_	 XofKnf]O8 / l8Knf]O8 sf]ifsf lardf s'g} b'O{ km/s n]Vg'xf];\ .
-p_	 tnsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 lrqdf s] b]vfOPsf] 5 < sfo{ klg n]Vg'xf];\ .
 lrqdf b]vfOPsf] vfnL aS;x¿df ;ª\s]t ul/Psf] efu 

gfd n]Vg'xf];\ .

kl/of]hgf sfo{ (Project work)
kf7\ok':tssf] k]h g= *# sf] kl/of]hgf sfo{ $=! dflg;sf] Sof¥of]6fOksf] df]8]n lgdf{0f u/L 
sIffdf k|:t't ug{ nufpg'xf];\ .

5}6f}F lbg (Sixth day)
ljifoj:t' M dflg;df lnª\u lgwf{/0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• dflg;df x'g] lnª\u lgwf{/0fdf ;]S; j|mf]df]hf]dsf] e"ldsf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
dflg;df x'g] lnª\u lgwf{/0fsf] lel8of] / df]8]n

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 lnª\u lgwf{/0f eg]sf] s] xf] <

-cf_	 lnª\u lgwf{/0f ug]{ j|mf]df]hf]d s'g xf] <

-O_	 k'?if / dlxnfdf x'g] ;]S; j|mf]df]hf]d s'g s'g x'g\ <

-O{_	 5f]/f / 5f]/L hGdfpg a'af / cfdfdWo] s;sf] e"ldsf x'G5 <
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lj|mofsnfk @ M lel8of] k|bz{g / 5nkmn (Video demonstration and discussion)

dflg;df x'g] lnª\u lgwf{/0fsf] lel8of] b]vfpg'xf];\ . lel8of] cjnf]sgsf] j|mddf dxŒjk"0f{ a'Fbfx¿ 
l6kf]6 ug{ nufpg'xf];\ . ljBfyL{sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .

lj|mofsnfk # M rf6{ k|bz{g / 5nkmn (Chart demonstration and discussion)

-c_	 tn lbPsf] h:tf] dflg;df x'g] lnª\u 
lgwf{/0fsf] rf6{ b]vfpg'xf];\ .

-cf_	 pSt rf6{df b]vfPsf] Uofd]6 aGg] k|lj|mof 
/ uef{wfg k|lj|mofsf af/]df ljBfyL{sf] 
a'emfO k|ltlaDag u/fpg'xf];\ . dflg;df 
x'g] lnª\u lgwf{/0f k|lj|mofsf] af/]df rf6{sf] 
dfWodaf6 :ki6 kfg'{xf];\ .

-O_	 z}Ifl0fs kf6Ldf lnª\u lgwf{/0fsf] rf6{ agfpg'xf];\ / ljBfyL{x¿nfO{ klg rf6{ agfpg 
nufpg'xf];\ . sl7gfO ePsf ljBfyL{x¿nfO{ ;xhLs/0f ug'{xf];\ / lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ .

lgisif{

hLjdf ;]S; j|mf]df]hf]ddf /x]sf j+zf0f'sf] sf/0fn] hLjsf] lnª\u efn] jf kf]yLdf 5'6\l6g'nfO{ 
lnª\u lgwf{/0f elgG5 l8Dadf 22 + X  j|mf]df]hf]d x'G5 . To;n] 22 + X j|mf]df]hf]d ePsf] k'?ifsf] 
z'j|mls6;Fu ldln uef{wfg ePdf 5f]/L (44+XX) / 22 + Y j|mf]df]hf]d ePsf] z'j|mls6;Fu ldln 
uef{wfg ePdf 5f]/f (44+XY) lgDglnlvt 5 . dflg;df lnª\u lgwf{/0fdf k'?ifsf] e"ldsf d'Vo 
x'G5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

hLjx¿df j|mf]df]hf]dn] dfq} lnª\u lgwf{/0f ub}{g, lnª\u lgwf{/0fsf w]/} l;4fGtx¿ 5g\ . tL 
l;4fGtx¿ lnª\u lgwf{/0fsf] j|mf]df]hf]d l;4fGt, h]lgs Aofn]G; l;4fGt, XofKnf]–l8Knf] l;4fGt, 
Psn j+zff0f' lnª\u lgwf{/0f, kf]if0f l;4fGt / jftfj/0fLo lnª\u lgwf{/0f x'g\ . lnª\u lgwf{/0fsf] 
j|mf]df]hf]d l;4fGtdf XX Female- XO male mechanism (Grasshopper and some bugs), 
XX Female- XY Male mechanism (Drosophilla, many insects, some fishes and 
mammal including man) / ZW Female-ZZ Male mechanism (birds, amphibians, 
reptiles, some insect, butterflies, moths and in a species of Fragaria orientalis) kb{5 .
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-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 lnª\u lgwf{/0f eg]sf] s] xf] < dflg;df lnª\u lgwf{/0f s'g j|mf]df]hf]dn] ub{5 <
-cf_	 dflg;df x'g] lnª\u lgwf{/0fnfO{ rf6{;lxt j0f{g ug'{xf];\ .
-O_	 aRrfsf] lnª\u lgwf{/0f ug{ dlxnfsf] e"ldsf x'b}g, sf/0f n]Vg'xf];\ .
-O{_	 Ps hf]8L bDktLsf] kfFr hgf 5f]/fx¿ dfq hlGdP . o;sf nflu s] k'?ifsf] c08sf]ifaf6 

Y j|mf]df]hf]d ePsf z'j|mls6 dfq pTkfbg ePsfn] xf]nfg t, :ki6 kfg{'xf];\ .
-p_	 Ps dlxnf ue{jtL l5g\ . pgn] 5f]/L hGdfpg ;Sg] ;Defjgf slt 5, k|ltztdf 

n]Vg'xf];\ .

kl/of]hgf sfo{
kf7\ok':tssf] k]h g= *$ df /x]sf] kl/of]hgf sfo{ $=@ lnª\u lgwf{/0f k|lj|mofsf] df]8]n lgdf{0f 
u/fpg'xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ .

;ftf}+ lbg (Seventh day)
ljifoj:t' M j+zf0f'j|md / d]G8nsf] lgod

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• j+zf0f'j|md / j+zf0f'ut u'0fsf] kl/efiff atfpg
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•• d]G8nåf/f s]/fpsf la?jfdf cjnf]sg ul/Psf ;ft hf]8L cldNbf u'0fx¿ (contrasting 
characters) atfpg

•• d]G8nn] cfˆgf] k|of]usf nflu s]/fpsf af]6 5fGg'sf] sf/0fx¿ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
d]G8nåf/f s]/fpsf la?jfdf cjnf]sg ul/Psf ;ft hf]8L cldNbf u'0fx¿ ePsf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 j+zf0f'sf] sfo{ s] xf] <

-cf_	 j+zf0f'ut u'0f eg]sf] s] xf] <

-O_	 sfnf] k'?if / sfnL dlxnfaf6 s:tf] aRrf hlGdG5 xf]nf <

lj|mofsnfk @ M k|Zg ;f]wL 5nkmn (Discussion by asking question)

-c_ ljBfyL{x¿nfO{ lgDglnlvt k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ M
•• cfdfa'afsf] u'0fx¿ s]n] ubf{ ;Gtltdf k|;f/0f x'G5 <
•• sIffdf pkl:yt ljBfyL{x¿dWo] s; s;sf] cfFvf a'afsf] cfFvfsf] 

afGsLl;t ldNbf]h'Nbf] 5 <
•• Pp6} cfdfa'afaf6 hGd]sf ;Gtfgx¿df s]xL ;dfgtf eP klg b'?:t p:t} x'b}gg\, lsg <
•• af3n] lsg 5fjf ghGdfP/ 8d? g} hGdfpF5 <
•• h]g]l6S; eg]sf] s] xf] <
•• h]g]l6S;sf] lktf s;nfO{ elgG5 <

-cf_	 ljBfyL{x¿sf] a'emfOnfO{ k/LIf0f ug{ tLgrf/ hgf ljBfyL{nfO{ k|ltlaDag ug{ nufpg'xf];\ .

-O_	 ljBfyL{sf] wf/0ffnfO{ ;d]6L lgDglnlvt lgisif{df k'Ug dbt ug'{xf];\ .

lgisif{

cfdfa'afdf ePsf j+zf0f'ut u'0f ;Gtltdf ;g]{ k|lj|mofnfO{ j+zf0f'j|md elgG5 eg] pSt ;g]{ 
u'0fx¿nfO{ j+zf0f'ut u'0f jf j+zf0f' elgG5 . j+zf0f', j+zf0f'j|md / kl/j[lQsf af/]df cWoog ug]{ 
hLjlj1fgsf] Pp6f ljwfnfO{ h]g]l6S; (genetics) elgG5 . h]g]l6S;sf af/]df ljleGg cg';Gwfg 
u/]/ lgod k|ltkfbg ug]{ klxnf] j}1flgs u|]u/ hf]xfg d]08n ePsf] x'gfn] pgnfO{ h]g]l6S;sf 
lktf elgG5 .
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lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Observation of picture and discussion)

-c_	 lbOPsf] h:tf] s]/fpsf] ljleGg ljz]iftf ePsf lrq b]vfpg'xf];\ / d]G8nn] 5gf]6 u/]sf 
la?jfsf] prfO, k"mnsf] :yfg, sf];fsf] /ª, sf];fsf] cfsf/, lapsf] cfsf/, k"mnsf] /ª / 
lapsf] /ªdf 5nkmn ug'{xf];\ .

-cf_	 lrq cjnf]sgkZrft\ ljBfyL{sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ . 

-O_	 ljBfyL{sf k|ltlaDagsf] k[i7kf]if0f ub}{ lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

d]G8nn] s]/fpsf] la?jf (Pisum sativum) df jo:s la?jfsf] prfO, km"nsf] :yfg / /ª, 
sf];fsf] /ª / cfsf/, lapsf] cfsf/ / /ª u/L ;ftcf]6f j+zf0f'ut u'0fx¿sf] cldNbf hf]8f /x]sf] 
cg'ej u/L ltgnfO{ cfˆgf] k|of]udf ;dflji6 u/]sf lyP .

lj|mofsnfk $M a'Fbf n]vg / k|:t'tLs/0f (Point writting and presentation)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / d]G8nn] cfˆgf] k|of]usf nflu s]/fpsf] af]6 
5fGg'sf] sf/0f 5nkmn ug{ nufO{ rf6{k]k/df a'Fbfx¿ n]Vg nufpg'xf];\ .

-cf_	 ;d"xut ¿kdf agfOPsf] rf6{k]k/ z}Ifl0fs kf6Ldf 6fF:g'xf];\ . k|To]s ;d"xsf] Ps hgfnfO{ 
uf]nfk|yf ljlwaf6 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O_	 ljBfyL{sf] k|:t'tLs/0fnfO{ cfjZos k[i7kf]if0f lbFb} s]/fpsf] km"nsf] lrq k|bz{g ub}{ km'nsf] 
;+/rgf, k|hgg, hLjgrj|m, cldNbf hf]8f u'0fx¿, lap pTkfbg, h'g;'s} 7fpFdf pdfg{ ;lsg] 
h:tf s'/fx¿ atfpFb} d]G8nn] k|of]udf s]/fpsf] la?jf 5gf]6 ug'{sf] sf/0fx¿sf nflu 
lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ M
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lgisif{

s]/fpsf] k"mn b'O{ lnª\uL / aGb ePsfn] k|fs[lts ¿k d} :jk/fu;]rg eO{ k|hgg x'g ;Sg], 
cfjZostfcg';f/ k/ k|hgg u/fpg klg ;lsGf], hLjgrj|m 5f]6f] ePsfn] l56f] l56f] glthf 
lng ;lsg], w]/} hf]8f cldNbf -km/s_ u'0fx¿ ePsfn] x/]s j+zf0f'ut u'0fsf] k|s[lt ;dfg jf 
km/s /xg] s'/fsf] k/LIf0f x'g], w]/} ;ª\Vofdf gofF la?jf pTkfbg ug{ ;lsGf] / pdfg{ klg ;lhnf] 
x'g] x'gfn] d]G8nn] s]/fpsf] la?jfsf] 5gf]6 u/]sf lyP .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)
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Thomas Hunt Morgan (1910) n] chromosome theory of genetics cufl8 a9fPkl5 
cfw'lgs h]g]l6S;sf] If]qn] b|'t ultdf k|ult ug{ yfNof] . pSt l;4fGtcg';f/ j|mf]df]hf]d 
j+zf0f'ut u'0fx¿sf] jfxs xf] / j+zf0f' ;a} hLjx¿df Ps jf a9L j+zf0f'ut u'0fx¿ lgwf{/0f ug]{ 
sf/s tŒj xf] .

afof]s]ld:6«Ln] j+zf0f';DaGwL w]/} dxŒjk"0f{ of]ubfg u/]sf] 5 .  
j+zf0f'ut kbfy{sf] /;folgs / ef}lts k|s[lt / hLgx¿sf] 
sfo{nfO{ lgoGq0f ug]{ ;+oGq;Fu ;DalGwt hLj lj1fgsf] 
zfvfnfO{ afof]s]ldsn h]g]l6S; elgG5 . G.W. Beadle / J. 
Lederberg n] afof]s]ldsn h]g]l6S;df pTs[i6 of]ubfg u/]sf] 
x'gfn] !(%* df gf]a]n k'/:sf/ kfPsf lyP .

la?jfdf s[lqd k/k|hgg ug{sf nflu peolnª\uL km'nsf] kf]yL 
cª\u (Pistil) nfO{ c;/ gkf/L k/fus0f aGg'eGbf cufl8 efn] 
cª\u (Anther) nfO{ x6fpg'kb{5 h;nfO{ Emasculation 
elgG5 . Emasculation ubf{ lgd'{nLs/0f u/]sf] cf}hf/n] 
PGy/ lems]/, tftf] kfgL -$%–%) 0C_ df km"nnfO{ ! b]lv 
!) ldg]6 8'afP/ / ckl/kSj sf]lknfdf /;folgs kbfy{ 2,4 D, napthalene acetic acid, 
maleic hydrazide / iodobenzoic acid 5/]/ PGy/nfO{ :6]/fOn u/L tLg k|sf/n] ug{ ;lsG5 . 
Emasculated km"nnfO{ l:6Udf kl/kSj geOGh]n;Dd ;fgf] Aofun] 5f]Kg'kb{5 . Emasculation 
u/]sf] km"ndf 5gf]6 ul/Psf] PGy/af6 a|;sf] dfWodaf6 k/fus0f emfg'{kb{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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 j+zf0f'j|md / j+zf0f'ut u'0f eg]sf] s] xf] < 
-cf_	 h]g]l6S; eg]sf] s] xf] < d]G8nnfO{ lsg h]g]l6S;sf] lktf elgG5 <
-O_	 d]G8nn] k|of]usf nflu lsg s]/fpsf] la?jf 5gf]6 u/] <
-O{_	 hLjx¿sf] ;Gtfg hLjx¿sf] a'afcfdf h:t} x'G5g\ t/ b'?:t} x'b}gg\, sf/0f n]Vg'xf];\ .
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kl/of]hgf sfo{
kf7\ok':tssf] k]h g=() sf] lj|mofsnfk $=% ug{ nufpg'xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ .

cf7f}+ lbg (Eighth day)
ljifoj:t' M d]G8nsf] lgod

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• d]G8nsf] k|of]u ljlw j0f{g ug{
•• klxnf] j+z, bf];|f]] j+z, k|an u'0f / n'Kt u'0fsf] kl/efiff atfpg
•• lkmgf]6fOlks u'0f, lhgf]6fOlks kl/efiff / cg'kft atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
d]G8nsf] k|of]usf] rf6{ / lel8of] zAbfjnL ePsf sf8{x¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 Ps bDkQLdf >Ldfgsf] skfn 3'ld|Psf] / >LdtLsf] skfn l;wf 5 eg] hGdg] aRrfsf] skfn 
s:tf] cfpF5 xf]nf <

-cf_	 l7dfxf -xfOla|8_ eg]sf] s] xf]nf <

lj|mofsnfk @ M d]df]/L v]n (Memory game)

-c_	 ljBfyL{nfO{ $ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ klxnf] j+z, bf]z|f] j+z, l7dfxf, 
k|an u'0f, n'Kt u'0f, lkmgf]6fOk, lhgf]6fOk, df]gf]xfOla|8 j|m; / 8fOxfOla|8 j|m; ePsf] sf8{ 
/ ltgLx¿sf] kl/efiff n]lvPsf] 5'6\6f5'6\6} sf8{ ljt/0f u/L cWooog ug{ nufpg'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)120

zAbfjnL kl/efiff

klxnf] j+z Pp6} hfltsf cldNbf hf]8f u'0f (contrasting character) ePsf hLjx¿lar 
k/k/fu;]rg u/fpFbf k|fKt x'g] j+z

bf];|f] j+z klxnf] j+zaf6 k|fKt ePsf hLjx¿lar :jk/fu;]rg u/fpFbf k|fKt x'g] j+z

l7dfxf cldNbf hf]8f u'0f ePsf hLjx¿lar k|hgg u/fpFbf lg:sg] ;Gtfg

k|an u'0f cldNbf hf]8f u'0f ePsf hLjx¿lar k/fu;]rg u/fpFbf klxnf] j+zdf k|fKt x'g] 
u'0f

n'Kt u'0f cldNbf hf]8f u'0f ePsf hLjx¿lar k/fu;]rg u/fpFbf klxnf] j+zdf k|fKt gx'g] 
u'0f

lkmgf]6fOk hLjx¿sf] z/L/df aflx/af6 b]lvg] zf/Ll/s u'0f

lhgf]6fOk hLjx¿sf] j+zf0f'n] af]s]sf] u'0f -k|To]s lkmgf]6fOksf nflu lhDd]bf/ j+zf0f' jf 
j+zf0f'sf] hf]8f_

df]gf]xfOla|8 j|m; Ps hf]8f dfq cldNbf u'0f ePsf la?jfx¿lar k/k/fu;]rg u/fO{ ;Gtfg 
pTkfbg ug'{

8fOxfOla|8 j|m; b'O{ hf]8f cldNbf u'0f ePsf la?jfx¿lar k/k/fu;]rg u/fO{ ;Gtfg pTkfbg ug'{

-cf_	 zAbfjnL / kl/efiff n]lvPsf sf8{x¿ 5\of;ld; u/]/ pN6f] kf/]/ /fVg'xf];\ / zAbfjnL / 
kl/efiff ldnfpg cg'/f]w ug'{xf];\ / h'g ;d"xn] rfF8f] w]/} ;xL hf]8f ldnfpg ;S5 pSt 
;d"xnfO{ ljh]tf 3f]if0ff ug'xf];\ / zAbfjnL / kl/efiffnfO{ yk :ki6 kf/L lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ .

lgisif{

Pp6} hfltsf cldNbf hf]8f u'0f ePsf hLjx¿lar k/k/fu;]rg u/fpFbf k|fKt x'g] j+znfO{ 
klxnf] j+z (F1) elgG5 . klxnf] j+zaf6 k|fKt ePsf hLjx¿lar :jk/fu;]rg u/fpFbf k|fKt 
x'g] j+znfO{ bf];|f] j+z (F2) elgG5 . km/s hf]8f u'0f ePsf hLjx¿lar k|hgg u/fpFbf lg:sg] 
;GtfgnfO{ l7dfxf elgG5 . km/s hf]8f u'0f ePsf hLjx¿lar k/fu;]rg u/fpFbf klxnf] j+zdf 
k|fKt x'g] lkmgf]6fOk u'0fnfO{ k|an u'0f elgG5 . cldNbf hf]8f u'0f ePsf hLjx¿lar k/fu;]rg 
u/fpFbf klxnf] j+zdf gb]lvg] u'0fnfO{ n'Kt u'0f elgG5 . hLjx¿sf] z/L/df aflx/af6 b]lvg] 
zf/Ll/s u'0fnfO{ lkmgf]6fOk elgG5 . hLjx¿sf] j+zf0f'n] af]s]sf] u'0f jf s'g} lkmgf]6fOksf nflu 
lhDd]bf/ j+zf0f'sf] hf]8fnfO{ lhgf]6fOk elgG5 . Pp6f dfq cldNbf u'0f ePsf la?jfx¿lar 
k/k/fu;]rg u/fO{ ;Gtfg pTkfbg ug'{nfO{ df]gf]xfOla|8 j|m; elgG5 . b'O{cf]6f cldNbf u'0f 
ePsf la?jfx¿lar k/k/fu;]rg u/fO{ ;Gtfg pTkfbg ug'{nfO{ 8fOxfOla|8 j|m; elgG5 .
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lj|mofsnfk # M lel8of] / rf6{ cjnf]sg, 5nkmn / k|:t'tLs/0f (Video and chart 
observation, discussion and presentation)

-c_	 d]G8nsf] k|of]usf] ljlwsf] lel8of] b]vfpg'xf];\ . lel8of] cjnf]sgkZrft\ ljBfyL{x¿sf] l;sfO  
k|ltlaDag u/fpg'xf];\ .

-cf_	 tnsf] rf6{ k|bz{g ug'{xf];\ . ljBfyL{nfO{ 
rf/ ;d"xdf ljefhg u/L tnsf 
k|Zgx¿df 5nkmn ug{ nufpg'xf];\ / 
a'Fbfdf l6kf]6 ug{ nufpg'xf];\ .

•• of] s:tf] k|sf/sf] j|m; xf] <
•• dfp la?jfsf lkmgf]6fOk / lhgf]6fOk s] 

s] x'g\ <
•• oL b'O{ lkmgf]6fOkdWo] s'g k|an u'0f / s'g 

n'Kt u'0f x'g\ <
•• klxnf] j+zdf s:tf] dfq la?jf pTkfbg x'g] /x]5 <
•• bf];|f] j+zdf s:tf la?jf pTkfbg x'g] ;Defjgf /xG5 < tL la?jfsf] ;DefJotfsf] k|ltzt slt 

slt x'G5 <
•• :jk/fu;]rg u/fpFbf t];|f] j+zdf z'4 cUnf] la?jfaf6 cUnf] dfq} / z'4 xf]rf] la?jfaf6 

xf]rf]dfq} la?jf lsg pTkfbg x'G5g\ <

-O_	 k|To]s ;d"xsf] Ps hgf 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O{_	 k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ .

lj|mofsnfk $ M rf6{ lgdf{0f (Chart preparation)

-c_	 z}Ifl0fs kf6Ldf d]G8nsf] lgodsf] rf6{ agfpg'xf];\ / ljBfyL{nfO{ klg agfpg nufpg'xf];\ . 
rf6{ lgdf{0f ubf{ sl7gfO b]lvPsf ljBfyL{x¿nfO{ ;xhLs/0f ug'{xf];\ . rf6{df cUnf], l7dfxf 
/ xf]rf] la?jf uGg nufP/ bf];|f] j+zsf] lkmgf]6fOk / lhgf]6fOk cg'kft n]Vg nufpg'xf];\ .

-cf_	 ljBfyL{nfO{ z}Ifl0fs kf6Ldf rf6{ agfpg nufpg'xf];\ . pSt kf6Ldf ljBfyL{n] agfPsf] rf6{sf] 
k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

d]G8nn] cUnf] / xf]rf] s]/fpsf] la?jf k/k/fu;]rg u/fpFbf klxnf] j+zdf !))Ü l7dfxf cUnf] 
la?jfx¿ kfP / tL l7dfxf la?jfnfO{ :jk/fu;]rg u/fpFbf bf]z|f] j+zdf @%Ü z'4 cUnf], %)Ü 
l7dfxf cUnf] / @%Ü xf]rf] la?jf kfP . bf];|f] j+znfO{ :jk/fu;]rg u/fpFbf z'4 cUnf] s]/fpaf6 
;a} cUnf], l7dfxfaf6 &%Ü cUnf] / @%Ü xf]rf] clg xf]rf] la?jfaf6 xf]rf] dfq} la?jf kfP .
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-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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 k|an u'0f / n'Kt u'0fsf] kl/efiff n]Vg'xf];\ . 
-cf_	 lkmgf]6fOk / lhgf]6fOklar leGgtf n]Vg'xf];\ .
-O_	 d]G8nsf] k|of]usf] lgisif{ n]Vg'xf];\ .
-O{_	 d]G8nsf] k|of]usf] rf6{;lxt j0f{g ug'{xf];\ .

gjf}F lbg (Ninth day)
ljifoj:t' M d]G8nsf] lgod

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• d]G8nsf] k|antfsf] lgod pbfx/0f;lxt j0f{g ug{
•• d]G8nsf] n}ª\lus z'4tfsf] lgod pbfx/0f;lxt j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
d]G8nsf] k|antfsf] lgod / n}ª\lus z'4tfsf] lgodsf] rf6{ / lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

-c_	 lgnf] cfFvf ePsL cfdf / v}/f] cfvf ePsf] a'afaf6 hlGdg]] aRrfsf] cfFvf v}/f] x'g] ;Defjgf 
a9L x'G5, lsg <

-cf_	 s:tf] k|sf/sf], z'4 jf l7dfxf cUnf] la?jfaf6 xf]rf] la?jf klg pTkfbg x'g ;S5, lsg xf]nf <

lj|mofsnfk @ M lel8of] jf rf6{sf] cjnf]sg / 5nkmn (Observation of video/chart and 
discussion)

-c_	 d]G8nsf] tLgcf]6f lgodx¿ atfpg'xf];\ / lel8of]x¿ jf tn lbOPsf] rf6{x¿ cjnf]sg ug{ 
nufpg'xf];\ .
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k|antfsf] lgodsf] rf6{

  

n}ª\lus z'4tfsf] lgodsf] rf6{

  
-cf_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / b'O{cf]6f ;d"xnfO{ d]G8nsf] k|antfsf] lgod / 

csf]{ b'O{cf]6f ;d"xnfO{ d]G8nsf] n}ª\lus z'4tfsf] lgodsf af/]df cWoog / 5nkmn ug{ 
nufO{ k|To]s ;d"xsf] Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ . 

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ .

lj|mofsnfk # M rf6{ lgdf{0f (Chart preparation)

-c_	 k|:t'tLs/0fkZrft\ k|antfsf] lgod / n}ª\lus z'4tfsf] lgodsf] rf6{ kfn}kfnf] z}Ifl0fs 
kf6Ldf agfpg'xf];\ / ljBfyL{nfO{ klg agfpg nufpg'xf];\ .

-cf_	 d]G8nsf] k|antfsf] lgod lugL lkudf klg cWoog ug{ ;lsg] s'/f atfpg'xf];\ / sfnf] k|an 
u'0f / ;]tf] n'Kt u'0f ePsf] atfpg'xf];\ / ;d"xdf 5nkmn u/L klxnf] j+z;Ddsf] rf6{ agfpg 
nufP/ k|:t't ug{ nufpg'xf];\ .

-O_	 ljBfyL{nfO{ rf/cf]6f ;d"xdf ljefhg ug'{xf];\ / b'O{ ;d"xnfO{ sfnf] (BB) / ;]tf] (bb) lugL 
lku / csf]{ b'O{ ;d"xnfO{ nfdf] kv]6f ePsf] 8«f];f]lkmnf (LL)  / 5f]6f] kv]6f ePsf] 8«f];f]lkmnf 
(ll) lar j|m; ug{ nufO{ bf];|f] j+z;Ddsf] rf6{ agfpg nufpg'xf];\ / b'O{ ;d"xsf] rf6{ k|bz{g 
u/L k|:t't ug{ nufpg'xf];\ / ;d"xut ¿kdf ljBfyL{x¿n] agfPsf rf6{x¿ t'ngf ug'{xf];\ .

-O{_	 dflysf] lj|mofsnfkx¿af6 lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ . 
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lgisif{

Ps hf]8f z'4 t/ km/s u'0f ePsf dfp hLjx¿lar k/ k/fu;]rg u/fpFbf klxnf] j+zdf s'g} 
Pp6f dfq u'0f b]lvg'nfO{ k|antfsf] lgod elgG5 . k|ToIf ¿kdf b]vf kg]{ u'0fnfO{ k|an u'0f 
/ blaP/ /x]sf] u'0fnfO{ n'Kt u'0f elgG5 . klxnf] j+zsf] l7dfxfdf b'O{ km/s u'0f;Fu} /x] klg 
cfcfˆgf] df}lnstf gu'dfO{ z'4 g} /x]sf x'G5g\ . ha ldof]l;; sf]if ljefhg eO{ Uofd]6 aGbf 
dfpsf]ifdf /x]sf hf]8fsf u'0fx¿ 5'6\l6P/ k|To]s Uofd]6df z'4 u'0f dfq hfG5 . o; lgodnfO{ 
n}ª\lus z'4tfsf] lgod elgG5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

Gregor Johann Mendel ;fdfGo ls;fg kl/jf/df !*@@ df Heinzendorf sf] Silcilian 
village df hGd]sf lyP . pgsf] a'afn] pgnfO{ afuafgLdf Psbd} w]/} OR5f hufOlbPsf  
lyP . kl/jf/sf] sdhf]/ cfly{s cj:yfsf] sf/0f pgL cl:6«of uP 
/ ToxfF Ps hgf lzIfssf] ;Nnfxdf @% jif{sf] pd]/df Pp6f rr{sf] 
k'hf/Ldf lgo'St eP / pRr lzIff xfFl;n klg u/] . pgn] !$ jif{ 
rr{df latfpFbf rr{sf] au}Frfdf w]/} k|sf/sf s]/fpx¿ pdfl/Psf 
lyP . pgn] !*%^ df k|of]u ;'? u/] / pgn] hf]8f u'0fx¿ kQf 
nufpg latfP . ^ lkm6 cUnf] s]/fpsf] la?jf / !=% cUnf] s]/fpsf] 
la?jfx¿nfO{ k/k/fu;]rg u/fP . klxnf] j+zsf] !)^$ cf]6f l7dfxf 
lapnfO{ 5/]/ :jk/fu;]rg u/fpFbf, &*& la?jf cUnf] / @&& xf]rf] la?jf kfP . nueu #M! 
cg'kftdf cUnf] / xf]rf] s]/fpsf] af]6 kfP .  bf];|f] j+zaf6 k|fKt ePsf] af]6df :jk/fu;]rg ubf{ 
t];|f] j+zdf bf];|f] j+zsf] @% k|ltzt cUnf af]6af6 cUnf dfq}, csf]{ Ps rf}yfO xf]rf af]6af6 
xf]rf dfq} / afFls /x]sf -krf; k|ltzt_ cUnf af]6af6 bf];|f] j+zdf h:t} km]l/ #M! sf] cg'kftdf 
cUnf / xf]rf af]6x¿ kfP . d]G8nn] * jif{ ;Dd nueu !),))) s]/fpsf] af]6df cg';Gwfg 
u/L To;af6 k|fKt tYofª\saf6 lgisif{ lgsfn]/ km]a|'c/L, *, !*^%  df Brunn Natural 
Society df cfˆgf] sfdsf] k|:t'lt lbP . pgsf] k]k/ Experiment in Plant hybridization 
!*^^ k|sflzt eof] t/ b'ef{Uojz pgsf] sfdn] dflg;sf] Wofg cfslif{t ug{ ;s]g / !**$ 
df pgsf] d[To' eof] . d[To' ePsf] 5 jif{kl5 tLg hgf jg:kltzf:qL, xNofG8sf] De Vries, 
hd{gLsf] Correns / cl:6«ofsf] Tschermak n] PSnfPSn} d]G8nsf] h:t} k|of]u u/]/ !(() df 
d]G8nsf] h:t} lgisif{ ;fj{hlgs u/]kl5 dfq} d]G8nsf] sfdn] rrf{ kfPsf] 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];\ .
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•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofsnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 d]G8nsf] k|antfsf] lgod n]Vg'xf];\ . 
-cf_	 sfnf] d';f / ;]tf] d';f lardf j|m; u/fpFbf lsg ;a} sfnf] d';fx¿ dfq} hlGdg]5g\ < 

rf6{;lxt j0f{g ug'{xf];\ .
-O_	 d]G8nsf] n}ª\lus z'4tfsf] lgodsf] rf6{;lxt j0f{g ug'{xf];\ .
-O{_	 v}/f] cfFvf ePsf cfdfa'afaf6 lgnf] cfFvf ePsf] aRrf hlGdg] ;S5, lsg <
-p_	 l7dfxf /ftf] (Rr) k"mn k'mNg] s]/fp / ;]tf] (rr) k"mn k'mNg] s]/fpsf] lar klxn] k/ 

k/fu;]rg To;kl5 :jk/fu;]rg u/fpFbf klxnf] j++zdf cfpg] kl/0ffdnfO{ lkmlnon 
rf6{åf/f b]vfpg'xf];\ / lhgf]6fOlks / lkmgf]6fOlks cg'kft klg n]Vg'xf];\ .

kl/of]hgf sfo{ (Project work) 
ljleGg /ªsf dfnf jf cGo j:t'x¿ k|of]u u/L d]G8nsf] df]gf]xfOla|8 j|m;;DaGwL rf6{df df]8]n 
agfpg nufpg'xf];\ .

b;f}F lbg (Tenth day)
ljifoj:t' M cg'jf+lzs k|ljlw / o;sf] k|of]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• cg'jf+lzs k|ljlwsf] j0f{g ug{
•• cfg'j+flzs k|ljlwsf] k|of]u atfpg
•• ljleGg cg';Gwfgdf l8PgP k/LIf0fsf] e"ldsf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
cg'jf+lzs k|ljlw ;DalGw lrqx¿ / lel8of] / l8PgP k/LIf0f;DaGwL lrqx¿ / lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
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lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf k|Zgx¿ / lrq b]vfP/ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 s] hLjx¿sf] j+zf0f'nfO{ kl/dfh{g ug{ ;lsG5 <

-cf_	 lrqdf Pp6f k/Dk/fut ds} / csf]{ cg'jf+lzs kl/dfh{g u/]sf] ds} b]vfOPsf] 5 . cg'jf+lzs 
kl/dfh{g u/]sf] ds}sf kmfObf s] s] /x]5g\ <

-O_	 hLjx¿sf] j+zf0f' lsg kl/dfh{g ul/G5 <

-O{_	 EoflS;g s;/L agfOG5 xf]nf <

lj|mofsnfk @ M lel8of] / lrq cjnf]sg tyf 5nkmn (Video and picture observation 
and discussion )

-c_	 cg'jf+lzs k|ljlw;DaGwL lel8of] / s]xL lrqx¿ k|bz{g u/L cg'jf+lzs k|lalw, cg'jf+lzs 
kl/dfh{g / o;sf] If]qx¿sf] 5nkmn ug'{xf];\ M

hLjsf] DNA sf] 6'j|mf hf]8\b} k/Dkfut rfdn /  
GMO uf]N8]g rfdn

GMO :6«a]/L / cuf{lgs :6«a]/L

GMO ;fNdf]g df5f /  
Non GMO ;fNdf]g df5f

GMO ;F'u'/ GMO Unf]Oª Sof6
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-cf_	 lel8of] / lrq cjnf]sgkZrft\ s]xL ljBfyL{nfO{ a'emfOsf] k|ltlaDag ug{ nufpg'xf];\ .

lj|mofsnfk # M ;ª\s]tg;lxt k9fO (Reading with underline)

-c_	 5nkmnkZrft\ kf7\ok':tssf] k]h g= (^ / (& sf] cg'jf+lzs k|ljlwsf] kf7\of+z k9\g 
nufpg'xf];\ / sl7g jf dxŒjk"0f{ zAb jf zAbfjnL jf jfSodf  /]vf tfg]/ jf cGo s'g} 
tl/sfn] ;ªs]t ug{ nufpg'xf];\ .

-cf_	 sl7g zAb jf zAbfjnLx¿ ljBfyL{nfO{ bf]¥ofO{ atfpg nufpg'xf];\ / z}Ifl0fs kf6Ldf l6Kb} 
hfg'xf];\ / tL zAbfjnLx¿sf] kl/efiff kfn}kfnf] atfpg'xf];\ .

-O_	 dflysf] lj|mofsnfkx¿af6 lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

j+zf0f'sf] cleJolSt a'em]/, k|fj[mlts cfg'jf+lzs leGgtfsf] kmfObf p7fpFb} j+zf0f' kl/dfh{g ug]{ / 
gofF hLjdf j+zf0f'x¿ x:tfgfGt/0f ug]{ k|lj|mofnfO{ cfg'jf+lzs k|ljlw elgG5 eg] k|of]uzfnfdf 
cfwfl/t k|ljlw k|of]u u/]/ hLjsf] DNA ;+/rgf kl/jt{g ug{'nfO{ cg'jf+lzs OlGhlgol/ª jf 
cfg'j+lzs kl/dfh{g elgG5 . cfg'j+lzs k|ljlwnfO{ s[lif pTkfbg / u'0f:t/ ;'wf/ ug{, ljleGg 
h}ljs / ch}ljs tgfjn] ubf{ x'g] gf]S;fgnfO{ sd ug{, k|hgg Ifdtfdf ;'wf/ ug{ k|of]u ul/G5 . 
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

DNA sequencing: DNA c0f'df /x]sf] Go'lSnof]6fO8x¿ jf a];x¿sf] cg'j|md lgwf{/0f ug]{ 
k|lj|mof g} DNA sequencing xf] . k|To]s hLjsf] DNA df Go'lSnof]6fO8x¿sf] cb\e't cg'j|md 
x'G5 . gfO6«f]hg a];x¿sf] cg'j|mdn] -ltgLx¿sf] /;folgs gfdsf] klxnf] cIf/åf/f pNn]v 
ul/Psf]M A, T, C / G) h}ljs hfgsf/LnfO{ encode ub{5 h;nfO{ sf]ifx¿n] cfˆgf] ljsf; 
/ ;~rfngdf ug{ k|of]u ub{5g\ . hLg / hLgf]dsf cGo efux¿sf] sfo{ a'‰gsf] nflu DNA 
sequencing ug'{k5{ . o;n] hLjx¿larsf] h}ljs ;DaGw t'ngf ug{ klg dbt u5{ .

DNA molecular markers: hLjx¿ jf k|hfltx¿ larsf] DNA sf] Go'lSnof]6fO8x¿sf] 
cg'j|mdsf] leGgtf g} DNA molecular markers xf] . of] afof]6]Sgf]nf]hL / cf0fljs lj1fgdf 
c1ft DNA sf] pool df DNA sf] ljz]if cg'j|md klxrfg ug{ k|of]u ul/G5 . of] k|ljlw ;dfg 
jf km/s k|hfltx¿df JolStut lhgf]6fOlks leGgtfx¿ atfpg pkof]uL x'g ;S5 . 

Transgenic technology: of] aflx/L DNA sf] cg'j|mdx¿nfO{ 6«fG;km]S6]8 sf]ifsf] hLgf]ddf 
xfn]/ DNA sf cg'j|mdx¿ ;Gtfgdf ;fl/Psf] ;'lglZrt ug]{ k|ljlw xf] . 6«fG;h]g]l;; uf]gf8\;, 
lgif]lrt l8Da / e|"0fdf DNA sf] microinjection retrovirus, stem cell / Snf]lgªdfkm{t 
ul/G5 .

Gene expression: j+zf0f'df encoded ;"rgf oyfy{df kl/0ft x'g] k|lj|mof g} Gene expression 
xf] . of] k|foM cf/PgP c0f'x¿sf] 6«fG;lj|mKzg dfkm{t x'G5 . sxfF, slxn] / slt j+zf0f' cleJoSt 
x'G5 eg]/ klg j+zf0f' pTkfbgsf] sfof{Tds ultljlw dfkg u/]/ jf j+zf0f';Fu ;DalGwt lkmgf]6fOk 
cjnf]sg u/]/ d"Nofª\sg ug{ ;lsG5 .

h]g]l6s OlGhlgol/ª\df Isolating gene, Making of construct, Transformation, Selection, 
Regeneration / Confirmation u/L ^ r/0fx¿ 5g\ . o;sf] k|of]u cf}ifwL, cg';Gwfg, pBf]u, 
s[lif cflbdf x'g] u/]sf] 5 . h]g]l6s OlGhlgol/ª\sf] k|of]u u/]/ hLgf]ddf Ps jf a9L kl/dfh{g u/L 
pTjfbg ul/Psf jg:klt, hgfjf/ jf ;"Id hLjx¿ h]g]l6sNnL kl/dflh{t hLj (Genetically 
Modified Organism), GMO x'g\ . h]g]l6s OlGhlgo/x¿n] :jfb kf]if0f tŒj, k|hgg Ifdtfdf 
;'wf/ cflb ug{ cg'jf+lzs ¿kdf kl/dflh{t la?jfx¿ agfPsf 5g\ . oBlk dflg;x¿nfO{ 
;'/Iffsf af/]df lrGtf 5 / GMO sf] k|of]un] kmfObf / a]kmfObfsf] af/]df w]/} ax; eO/x]sf] 5 .  
GMO vfB kbfy{x¿ ljZjsf] a9\bf] hg;ª\VofnfO{ vfgf cfk'lt{ ug{sf nflu dxŒjk"0f{ ;fdu|L 
x'g ;S5 t/ ;Defljt hf]lvdx¿sf] af/]df lrGtf klg 5g\ . 

lj|mofsnfk # M lel8of] cjnf]sg / k|ltlaDag (Video observation and reflection)

-c_	 l8PgP k/LIf0fsf] lel8of] b]vfpg'xf];\ / lel8of] cjnf]sgsf] j|mddf dxŒjk"0f{ a'Fbfx¿ l6kf]6 
ug{ nufpg'xf];\ .

-cf_	 ljBfyL{x¿sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .
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lj|mofsnfk $ M lrq cjnf]sg, 5nkmn / k|ltlaDag (Picture observation, discussion 
and reflection)

-c_	 l8PgP k/LIf0f;DaGwL tnsf] lrqx¿ b]vfO lgDglnlvt k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ M

    

•• l8PgP k/LIf0fsf af/]df sxLF st} ;'Gg'ePsf] 5 <
•• l8PgP k/LIf0f eg]sf] s] xf]nf <
•• l8PgP k/LIf0f s]sf nflu ul/G5 xf]nf <

-cf_	 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / ;d"xdf lel8of] cjnf]sg / lrq cjnf]sg 
u/fOPsf] cfwf/df 5nkmn ug{ nufO{ l8PgP k/LIf0f / o;sf] k|of]usf af/]df a'Fbfut ¿kdf 
n]Vg nufpg'xf];\ .

-O_	 k|To]s ;d"xaf6 Ps hgf ljBfyL{nfO{ uf]nfk|yf ljlwaf6 5gf]6 u/L k|:t't ug{ nufpg'xf];\ / 
k|:t'tLs/0fsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ M

lgisif{

ljleGg ck/flws 36gfsf] cg';Gwfg ug{ DNA k|ljlwsf] k|of]u ul/G5 , h;nfO{ DNA k/LIf0f 
elgG5 . ck/flws cg';Gwfg / lkt[Tj k/LIf0fsf nflu DNA k/LIf0f ul/G5 . DNA k/LIf0fnfO{ 
ljZj;gLo, Gofok"0f{ / k|efjsf/L agfpg gd'gf ;ª\sng, To;sf] 9'jfgLdf Wofg lbg'sf ;fy} 
;ª\j|md0f x'g glbg ljz]if Wofg lbg'k5{ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

36gf ePsf] :yfgaf6 ;ª\slnt ck/fwLsf] l8PgP gd'gf;Fu 36gf;Fu ;DalGwt ;Defljt 
cleo'Stx¿sf] l8PgP gd'gf t'ngf ug{'kg]{ x'Fbf o;df 36gf:ynaf6 ul/g] gd'gf ;ª\sngsf] 
kf6f] k]lrnf] / dxŒjk"0f{ x'G5 . ck/fwLn] ck/fw jf/bftsf] ;do 36gf:yndf ljleGg lsl;dsf 
cfˆgf] z/L/sf] l8PgP lglxt sf]ifx¿ 5f]8]sf] x'g ;S5 . of] kl;gf, /ut, y's, vsf/, lao{, lb;f, 
lk;fj, /f}F, gª, lryf]l/Psf sf]lifsf cflbaf6 k|fKt ug{ ;lsg] ePsfn] o:tf j:t'x¿sf] ;'/lIft 
/]sL tyf ;'/Iffdf gd'gf ;ª\sng k"j{ ljz]if rgfvf] eO{ gd'gf ;ª\sng ug{' kb{5 . ck/fwLn] 
cfkm"n] k|of]u u/]sf sk8f cyjf h'Qf rKkn cyjf r'/f]6sf 7'6fx¿ 5f]8]sf] 5 eg] To;af6 klg 
ck/fwLsf] l8PgP gd'gf k|fKt ug{ ;lsG5 .

gd'gf ;ª\snsn] gd'gf ;ª\sngsf ;do cfˆgf] xftdf kGhf cg'xf/df df:s / skfn 5f]Kg] 
se/ clgjfo{ nufpg' kb{5 . s'g} sf/0fa; gd'gf ;ª\snss} cfˆgf] l8PgP ck/fwLsf] 
gd'gf;Fu gldl;of];\ eGg] s'/fdf ;hu x'g kb{5 . z/L/sf] sf]if gfª\uf] cfFvfn] b]lvFb}g eg] xfdL 
Tof]eGbf xhf/f}F u'0ff ;fgf] j:t'sf af/]df sfd ub}{5f}F eGg] ljifodf x/avt ;r]t /xg h?/L 5 .  
o:t} ;r]tgf gd'gf ljZn]if0fdf ;Da4 k|fljlwsaf6 klg k|:t't x'g h?/L 5 . gd'gf ;ª\sng 
tyf ljZn]if0fdf ;l/s x'g] k|fljlwss} gd'gf Contamination ePsf w]/} pbfx/0fx¿ kfOG5g\ .  
k|of]uzfnfdf gd'gf k|fKt ePkl5 ;j{k|yd gd'gfaf6 l8PgP cfO;f]n];g ul/G5 . o;/L l8PgP 
cfO;f]n];g ubf{ Ps JolStsf] dfq l8PgP cfO;f]n];g klg x'g ;S5 cyjf ;fd"lxs anfTsf/sf] 
xsdf ;ª\slnt e]hfOgn :jfadf PseGbf a9L JolStsf] l8PgP cfO;f]n];g klg x'g ;S5 . 
cfO;f]n];g ul/Psf] l8PgPnfO{ k|f];]l;ª ul/G5 . o;df b'O{ jf b'O{eGbf a9L JolStsf] l8PgP 
ld>0f ePsf] tyf sG6fldg];g ePsf] 5 eg] 5'6\\6\ofpg] sfd ul/G5 . k|f];]l;ª ul/Psf] l8PgPsf] 
lglZrt efunfO{ l8PgP l;Sj]lG;ª d]l;gaf6 l/8 ul/G5 . cfPsf] glthfnfO{ sDkfl/hg tyf 
OG6/lk|6];g ul/G5 . o; k|lj|mofnfO{ ;xhLs/0fsf nflu ljleGg ;ˆ6j]o/sf ;d]t ljsf; ePsf 
5g\ . h;sf] dbtaf6 k|fKt glthfnfO{ ;lhn};Fu t'ngf ug{ / ldn]–gldn]sf] x]g{ / OG6/lk|6];g 
ug{ ;lsG5 . g]kfndf xfn g]kfn lj1fg tyf k|ljlw k|1f k|lti7fgsf] v'dn6f/ l:yt /fli6«o ljlw 
lj1fg k|of]uzfnf / g]kfn k|x/L ck/fw cg';Gwfg ljefusf] dxf/fhuGhl:yt s]G›Lo k|x/L ljlw 
lj1fg k|of]uzfnf u/L b'O{cf]6f ljlw lj1fg k|of]uzfnfx¿ cl:tTjdf 5g\ .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 131

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 cg'jf+lzs k|ljlwsf] kl/efiff n]Vg'xf];\ .
-cf_	 cg'jf+lzs kl/dfh{g s;/L ul/G5 <
-O_	 h]g]l6s OlGhlgol/ªsf] kl/efiff / s[lif If]qdf cg'jf+lzs k|ljlwsf] k|of]u n]Vg'xf];\ .
-O{_	 @( sflt{s @)&^ df gful/s b}lgsdf la/f u8fn n]lV5g\  æa}t8Ldf cGbfhL $% 

jifL{of dfgl;s ;Gt'ng u'dfPsL  dlxnfnfO{ anfTsf/ u/]sf] cf/f]kdf b'O{ hgf k|sfpÆ .  
olb pSt cf/f]lktx¿n] cf/f]k :jLsf/ u/]gg\ eg] pgLx¿ ck/fwL x'g\ jf xf]Ogg\ eGg] 
cg';Gwfg ug{ ;a}eGbf ljZjfl;nf] ljlw s'g xf]nf < 5f]6s/Ldf pSt ljlwsf af/]df 
n]Vg'xf];\ .

kl/of]hgf sfo{ (Project work):
-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug{xf];\ / OG6/g]6sf] k|of]u u/]/ æcg'jf+lzs kl/dfh{g 

u/]sf] hLjx¿ a/bfg ls clezfkÆ eGg] zLif{sdf jfbljjfbsf nflu b'O{ ;d"xnfO{ æcg'jf+lzs 
kl/dfh{g u/]sf] hLjx¿ a/bfg xf]Æ csf]{ b'O{ ;d"xnfO{ æcg'jf+lzs kl/dfh{g u/]sf] hLjx¿ 
clezfk xf]Æ eGg] zLif{sdf tof/L ug{ nufpg'xf];\ .

-cf_	 OG6/g]6sf] k|of]u u/]/ ljleGg If]qdf k|of]u x'g] DNA k/LIf0fsf af/]df vf]h ug'{xf];\ / 
kfj/kf]OG6 :nfO8 tof/ u/L sIffdf k|:t't ug{sf] ;fy} 5nkmn ug'{xf];\ .

P3f/f}+ lbg (Eleventh day)
ljifoj:t' M 5gf]6 k|hgg / o;sf ljlwx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• 5gf]6 k|hggsf] j0f{g ug{
•• 5gf]6 k|hggsf] a]kmfObf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
5gf]6 k|hggsf] s]xL lrqx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf] ;dfrf/sf] c+z ;'gfpg'xf];\ / tnsf] k|Zg ;f]wL dl:tis dGyg u/fpg'xf];\ .
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/ftf]kf6L
@) h]i7 @)*)

ef/tn] lbof] d'/f{ hftsf e}F;L / /fFuf]
sf7df8f}F . ef/tn] g]kfnnnfO{ !% cf]6f d'/f{ hftsf] e}F;L pknAw u/fpg] ePsf] 5 . k|wfgdGqL 
k|r08 ef/t e|d0fdf /x]sf j]nf ToFxfsf] ;/sf/;Fu ePsf] ;Demf}tfcg';f/ tL e}F;L / /fFuf 
pknAw u/fOPsf] xf] . o;clu s[lif tyf kz'kG5L ljsf; dGqL dx]Gb|/fo ofbj lbNnL uP/ 
ToFxfsf] s[lif dGqfno ;dIf e}F;L / /fFuf] pknAw u/fpg k|:tfj u/]sf lyP . 

g]kfndf kfOg] e}F;LdWo] %# Ü d'/f{ hftsf] e}F;L eP tfklg lsg ef/taf6 gofF d'/f{ e}F;L NofOPsf] 
xf]nf <

lj|mofsnfk @ M lrq cjnf]sg / 5nkmn (Picture observation and discussion)

-c_	 5gf]6 k|hggsf s]xL lrq b]vfpg'xf];\ / k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ .

ds} d'/f{ /fFufaf]sf
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k/Dk/fut ¿kdf 3/df lap s;/L 5gf]6 ul/G5 <

•• olb tkfO{nfO{ dfly lrqdf b]vfOPsf] ds}dWo] lapsf nflu 5gf]6 ug'{k¥of] eg] s'g 3f]ufsf] 
s'g efu 5fGg'x'G5 <

•• tkfO{Fn] k|hggsf nflu dfly lbOPsf dWo] s'g af]sf 5gf]6 ug'{x'G5 <
•• d'/f{ /fFufaf6 k|hgg u/fpFbf s] kmfObf xf]nf <
•• lrqdf Population 1 sf] cUnf] b'O{cf]6f la?jf lsg 5gf]6 ul/of] xf]nf < cUnf] la?jf 5gf]6 

u/]/ k|hgg u/fpFbf klg Population 2  df lsg ;a} cUnf] la?jf pTkfbg ePg < d]G8nsf] 
lgodcg';f/ atfpg'xf];\ .

-cf_	 lrq cjnf]sg / 5nkmnaf6 ljBfyL{sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .

lj|mofsnfk # M jfrg, 5nkmn / lgisif{ lgsfNg] (Reading, discussion and drawing 
conclusion)

-c_	 5nkmnkZrft\ ljBfyL{nfO{ rf/cf]6f ;d"xdf ljefhg ug{ nufpg'xf];\ . k|To]s ;d"xsf] Ps 
hgfnfO{ kf7\ok':tssf] k]h g= (* sf] 5gf]6 k|hggsf] kf7\of+z jfrg ug{ nufpg'xf];\ . 
5nkmn u/L kf7\of+zsf] lgisif{ n]Vg nufpg'xf];\ . 

-cf_	 k]g Og b ld8n ljlwaf6 k|To]s ;d"xsf] Ps hgfnfO{ 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'tL/0fsf] k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

pQd ljz]iftf ePsf hgfj/ tyf la?jf 5gf]6 u/]/ ltgLx¿lar d}y'lgs k|hgg u/fO{ cfkm"n] 
rfx] h:tf] ljz]iftf ePsf ;Gtfg pTkfbg ug]{ k|lj|mof g} 5gf]6 k|hgg xf] . o;sf] d'Vo p2]Zo 
pQd ljz]iftf ePsf hLj pTkfbg ug'{ xf] .

lj|mofsnfk # M ;f]Rg], hf]8L agfpg] / cfbgk|bfg ug]{  (Think, Pair and Share)

-c_	 5gf]6 k|hggsf a]kmfObfx¿sf] af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg'xf];\ . ;f]lr;s]kl5 
glhs} /x]sf] ;fyLl;t hf]8f agfpg nufO{ Rofpsf] dxŒj ;DaGwdf cfkm"n] ;f]r]sf] s'/fx¿ 
cfkm\gf] hf]8fnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . x/]s hf]8fdf larf/x¿ cfbfgk|bfg ug{ 
nufO;s]kl5 k|To]s hf]8fdf ;]o/ ePsf s'/fx¿ b'O{dWo] PsnfO{ cleJoSt ug{ nufpg'xf];\ . 

-cf_	 ljBfyL{x¿n] k|:t't u/]sf a'Fbfx¿ gbf]x¥ofO{sg z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ / cGTodf s]xL 
s'/f 5'6]sf] eP pgLx¿sf] k|ltlj|mofnfO{ ;d]6L lzIfsn] yk k[i7kf]if0f k|bfg ub}{ lgDglnlvt 
lgisif{df k'Ug'xf];\ .
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lgisif{

5gf]6 k|hggdf w]/} ;dfg cg'jf+lzs u'0f ePsf hLjx¿sf] hg;ª\Vof j[l4 x'g], ;ª\j|md0ffTds 
/f]u cg'jf+lzs ¿kdf km}lng], cg'jf+lzs ;d:ofaf6 kLl8t x'g], dfgj x:tIf]k x'g], h}ljs 
ljljwtfdf c;/ kg{ ;Sg] h:tf a]kmfObfx¿ 5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

la?jfdf 5gf]6 k|hggdf x'g] ljz]iftfx¿
•• w]/} pTkfbg x'g]
•• /f]u k|lt/f]wfTds Ifdtf ePsf]
•• 7'nf] kmn ePsf] la?jf

hgjf/df 5gf]6 k|hggdf x'g] ljz]iftfx¿
•• w]/} b'w / df;' pTkfbg x'g]
•• 7'nf] cG8f lbg] s'v'/f
•• sf]dn :jefj ePsf s's'/

5gf]6 k|hggsf] d'Vo u/L rf/ r/0f x'G5g\ M
!=	 rflxPsf] hLjdf eOb]cf];\ eGg] jf cfkm"nfO{ dg 

kg]{ ljz]iftfx¿sf] 5gf]6 

@=	 tL hLjsf] ;dfhaf6 pSt ljz]iftfx¿ b]lvPsf 
dfp -efn] jf kf]yL_ 5gf]6 u/L k|hgg

#=	 k|hggaf6 k|fKt ;Gtfg dWo]af6 ;a}eGbf /fd|f] 
;Gtfg 5gf]6 u/L k'gM k|hgg

$=	 ha;Dd ;a} ;Gtfgx¿df cfkm"n] vf]h]sf] h:tf] 
;a} ljz]iftfx¿ b]lvFb}g ta;Dd of] k|lj|mofnfO{ 
lg/Gt/tf

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M
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-c_	 5gf]6 k|hgg eg]sf] s] xf] < 
-cf_	 5gf]6 k|hgg lsg ul/G5 <
-O_	 5gf]6 k|hggsf] s'g} @ a]kmfObf n]Vg'xf];\ .
-O{_	 5gf]6 k|hggnfO{ lsg s[lqd k|hgg klg elgG5 <

kl/of]hgf sfo{ (Project work):
cfˆgf cu|hx¿;Fu ;f]wk'5 u/]/ jf OG6/g]6sf]] k|of]u u/]/ ljleGg hLjdf x'g] 5gf]6 k|hggsf 
af/]df 5f]6f] k|ltj]bg tof/ ug'{xf];\ / sIffdf 5nkmnsf nflu k|:t't ug'{xf];\ .

afx|f}F lbg (Twelfth day)
ljifoj:t' M 5gf]6 k|hgg / o;sf ljlwx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• 5gf]6 k|hggsf] ljlwx¿sf] j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
la|l8ª;DaGwL lel8of] / 5gf]6 k|hggsf ljlwx¿sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf] sG;]K6 Dofk / k|Zgx¿ ;f]wL kf7 k|lt cle?lr hufpg'xf];\ M

-c_	 lbOPsf] rf6{df h:tf] k|hggnfO{ s] elgG5 <

-cf_	 s] :jk/fu;]rg 5gf]6 k|hggsf] ljlw x'g ;S5 <

-O_	 s] 3f]8f / uwflardf j|m; u/fpg ;lsG5 <

lj|mofsnfk @ M lel8of]÷lrq cjnf]sg (Video/Picture observation)

-c_	 la|l8ªsf] lel8of] / lbOPsf] lrq k|bz{g ug'{xf];\ / lel8of] cjnf]sgsf j|mddf dxŒjk"0f{ 
a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)136

-cf_	 lel8of] / lrq cjnf]sgaf6 k|fKt ljBfyL{sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .

Ogla|l8ª / o;sf] pbfx/0f nfOgla|l8ª  

lj|mofsnfk # M 5nkmn / aF'bf l6kf]6 (Discussion and point writting)

-c_	 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ . Ogla|l8ª, nfOgla|l8ª, :jk/fu;]rg / 
j|m;la|l8ª sfkLdf n]vL uf]nf agfpg'xf];\ . k|To]s ;d"xsf] Ps hgf af]nfpg'xf];\ / uf]nf 
l6Kg nufO{ cfkm"nfO{ k/]sf] ljifoj:t'sf] af/]df cfˆgf] ;fyLx¿nfO{ eGg nufpg'xf];\ .

-cf_	 ;d"xnfO{ k/]sf] ljifoj:t'sf af/]df cWoog / 5nkmn u/L o;sf af/]df a'Fbfut ¿kdf n]Vg 
nufpg'xf];\ .

-O{_	 n]Vg ;s]kl5 k|To]s ;d"xsf] Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ .

-p_	 k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

:jk/fu;]rg 

 

s|;la|l8ª 



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 137

lgisif{

w]/} glhssf] ;DaGw ePsf hLjx¿sf lardf k|hgg u/L cg'jf+lzs ¿kdf ;dfg u'0f ePsf 
;Gtfgx¿ pTkfbg ug]{ k|hggnfO{ nfO{ Ogla|l8ª elgG5 . o;af6 z'4 gZn x'g] b/nfO{  
36fpF5 .

s]xL 6f9fsf] ;DaGw ePsf hLjx¿sf lardf k|hgg k|hgg u/fP/ rfx]sf ljz]iftf ePsf 
;Gtfgx¿ pTkfbg ug]{ k|hggnfO{ nfO{ nfOgla|l8ª elgG5 . o;af6 z'4 g:nsf ;Gtfg 
pTkfbg x'G5g\ .

:jk/fu;]rgaf6 pTkflbt lapaf6 pdfl/Psf la?jfsf s]xL u'0fx¿ d"n la?jf;Fu ldNbfh'Nbf 
x'G5g\ .

k|foM Pp6} h]g;df kg]{ b'O{ km/s k|hfltsf hLjx¿lar k|hgg u/fP/ cfkm"n] rfx]sf ljz]if 
lsl;dsf ljz]iftf ePsf ;Gtfg pTkfbg ug]{ k|hggnfO{ j|m; k|hgg elgG5 . o; ljlwsf] k|d'v 
p2]Zo l7dfxf u'0fnfO{ clwstd agfpg' xf] .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

hgfj/df Ogla|l8ª / cfp6 la|l8ª u/L b'O{ k|sf/sf] k|hgg ljlw x'G5 . Ogla|l8ª close 
breeding / line breeding u/L b'O{ k|sf/sf] x'G5 eg] cfp6 la|l8ª out crossing -sDtLdf 
$ b]lv ^ k':tf;Dd ;DaGw gePsf hLjx¿lar k|hgg u/fO{ ;Gtfg pTkfbg ug]{ k|hgg_, 
cross breeding, grading up -b'O{ km/s gZnlarsf] k|hgg xf] h;df Pp6f /}yfg] gZnnfO{ 
;'wfl/Psf] z'4 gZn;Fu w]/} j+z;Dd k|hgg u/fO{ /fd|f] ljz]iftf ePsf] ;'wfl/Psf] gZn pTkfbg 
ug]{ k|hgg_, / species hybridization u/L rf/ k|sf/sf] x'G5 . Ogla|l8ªdf cg'jf+lzs ¿kdf 
;dfg u'0f ePsf ;Gtfg pTkfbg ePsf] x'gfn] z'4 gZn x'G5 /  o;df n'Kt u'0fx¿ x6fpF5 
eg] hgfj/x¿sf] cfo', /f]u k|lt/f]wfTds Ifdtf / b'w pTkfbg Ifdtf sd x'g] / o; k|sf/sf] 
k|hgg lg/Gt/ ePdf hgfj/x¿sf] k|hgg Ifdtf ;d]t sd / pTkfbsTj sd x'G5 o;nfO{ 
inbreeding depression elgG5 .

-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;sfO k|ultsf] clen]v /fVb} n]vfhf]vf 
ug'{xf];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .
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-c_	 5gf]6 k|hggsf ljlwx¿ s] s] x'g\ <
-cf_	 Ogla|l8ª / nfOgla|l8ªdf s'g} b'O{ km/s n]Vg'xf];\ .
-O_	 j|m; k|hgg eg]sf] s] xf] <
-O{_	 dflg;sf nflu Ogla|l8ª /fd|f] dflgb}g, lsg <

t]/f}F lbg (Thirteenth day)
ljifoj:t' M 5gf]6 k|hgg / o;sf ljlwx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• j|m; k|hggaf6 pTkflbt hLjx¿ nfOu/, 6fOug, lakmfnf], h]a|f]O8, vRr/ / kf]df6f]sf] kl/ro 

lbg
•• j|m; k|hggsf] kmfObf / a]kmfObf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
j|m; k|hggaf6 pTkflbt hLjx¿ nfOu/, 6fOug, lakmfnf], h]a|f]O8, vRr/ / kf]df6f]sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

j|m; k|hggaf6 pTkflbt hLjx¿ nfOu/, 6fOug, lakmfnf], h]a|f]O8, vRr/ / kf]df6f]sf] lrqx¿ 
b]vfP/ dl:tis dGyg u/fpg'xf];\ .

kf]df6f]vRr/h]a|f]O8

lakmfnf]6fOugnfOu/
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lj|mofsnfk @ M nfOu/ / 6fOugsf] lrq cjnf]sg / 5nkmn (Picture of Liger and Tigon 
observation and discussion)

-c_	 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"xdf ljefhg u/L lbOPsf] lrq b]vfpg'xf];\ / 5nkmn 
u/L tnsf] k|Zgsf] pQ/ n]Vg nufpg'xf];\ .

efn] efn]kf]yL kf]yL

•• nfOu/ / 6fOug s;/L hlGdg]5 <
•• nfOu/ / 6fOugsf] ljz]iftf s] xf]nf <
•• dfpeGbf nfOu/ / nfOu/sf] cfsf/ s:tf] 

5 <
-cf_	 tnsf] lrq k|bz{g ub}{ nfOu/ / 

6fOug aGg] tl/sf tyf logLx¿sf] 
cfsf/sf] t'nfgf dfp;Fu t'ngf ug{ 
nufpg'xf];\ .

-O_	 k|To]s ;d"xsf] Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ .
-O{_	 k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

efn] l;+x / kf]yL af3lar j|m; k|hgg u/fP/ hGd]sf] l7dfxf hgfj/ nfOu/ xf] h'g cfdf 
a'afeGbf 7'nf] x'G5 eg] efn] af3 / kf]yL l;+xlar j|m; k|hgg u/fP/ hGd]sf] hgfj/ 6fOug xf] 
h'g of] cfdf afa'eGbf ;fgf] x'G5 .

lj|mofsnfk # M lakmfnf], h]a|f]O8 / vRr/ / kf]df6f]sf] lrq cjnf]sg / 5nkmn (Picture of 
Beefalo, Zebroid, Mule and Pomato observation and discussion) 

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / tn lbOPsf] lrqx¿ b]vfpg'xf];\ . Pp6f ;d"xnfO{ 
lakmfnf], bf];|f] ;d"xnfO{ h]a|f]O8, t];|f] ;d"xnfO{ vRr/ / rf}yf] ;d"xnfO{ kf]df6f]sf] af/]df 
cWoog / 5nkmn ug{ nufpg'xf];\ . ltgLx¿sf] af/]df a'Fbfut ¿kdf l6kf]6 ug{ nufpg'xf];\ .
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cd]l/sg la;f]g ;fF9] 

lakmfnf] 

3f]8f h]a|f 

h]a|f]O8

 

kf]df6f]

 

-cf_	 k|To]s ;d"xsf] Ps hgfnfO{ 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]ifg lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

e}+F;L / ;fF9]lar j|m; u/fP/ pTkfbg ePsf] l7dfxf lakmfnf] xf], h]a|f / 3f]8fsf] j|m; u/fP/ 
pTkfbg ePsf] l7dfxf h]a|f]O8 xf], uwf / 3f]8fsf] j|m; u/fP/ pTkfbg ePsf] l7dfxf vRr/ 
xf] / cfn' / 6df6/ j|m; u/fP/ pTkfbg ePsf] l7dfxf kf[df6f] xf] .  oLdWo] lakmfnf] dfq} k'gM 
k|hgg ug{ ;Sg] l7dfxf hgfj/ xf] .

lj|mofsnfk $ M 5nkmn, rf6{ lgdf{0f / k|:t'tLs/0f (Discussion, chart paper 
preparation and presentation)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / b'O{ ;d"xnfO{ j|m; k|hggsf] kmfObf / b'O{ ;d"xnfO{ 
j|m; k|hggsf] a]kmfObfx¿ cWoog / 5nkmn ug{ nufpg'xf];\ . 5nkmnkZrft\ a'Fbfut ¿kdf 
kmfObf / a]kmfObfx¿ rf6{ k]k/df n]Vg nufpg'xf];\ .

-cf_	 k|To]s ;d"xsf] Ps Ps hgf 5gf]6 u/L rf6{k]k/ z}Ifl0fs kf6Ldf 6fF:g nufO{ k|:t't ug{ 
nufpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f lbFb}+ lgDglnlvt lgisif{df k'¥ofpg'xf];\ .
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lgisif{

j|m; ljlwn] b'O{ k|hfltsf j+zf0f'x¿ ld;fP/ cltl/St j+zf0f'ut ljz]iftfnfO{ ;+of]hg x'g], cfkm"n] 
rfx] h:tf, ljz]iftfx¿ pTkfbg x'g], d"n hgfj/eGbf /fd|f] ljz]iftf ePsf hLjx¿sf] ljsf; 
x'g], /f]u k|lt/f]wfTds Ifdtf j[l4 x'g] tyf pTkfbgdf j[l4 x'g] h:tf kmfObfx¿ eP tfklg 
gLltut ;d:of cfpg ;Sg], z'4 g:nsf] t'ngfdf j|m; k|hggaf6 pTkflbt pkhx¿sf] d"No 
sd x'g], z'4 g:n tyf ltgLx¿df lglxt k|fs[lts u'0fx¿ la:tf/} nf]k x'g] h:tf a]kmfObfx¿ 
5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

j|m; la|l8ªaf6 pTkflbt s]xL hLjx¿
Beefalo (Buffalo x Cow), Cama (Camel x 
Llama), Coywolf (Coyote x Wolf), Dzo (Cow 
x Wild Yak), Geep (Goat x Sheep), Grolar 
Bear (Polar Bear x Brown Bear), Hinny 
(Female Donkey x Male Horse), Jaglion 
(Male Jaguar x Female Lion), Leopon (Male 
Leopard x Female Lion), Liger (Male Lion x 
Female Tiger), Mulard (Mallard x Muscovy 
Duck), Mule (Male Donkey x Female Horse), 
Narluga (Female Narwhal x Male Beluga), 
Pizzly (Grizzly Bear x Polar Bear), Pumapard 
(Male Cougar x Female Leopard), Savannah 
(Serval Cat x Domestic Cat), Tigard (Male 
Tiger x Female Leopard), Tigon (Male Tiger 
x Female Lion), Zorse (Male Zebra x Female 
Horse) cflb hgfj/x¿ j|m; la|l8ªaf6 pTkfbg 
ePsf x'g\ .

Sweetcorn, strawberries, Hass avocados, seedless watermelons, clementines, Meyer 
lemons, plumcots (a plum-apricot hybrid), Olympia spinach, Sudachi yuzu (a cross 
between yuzu and mandarin orange), Stargazer lilies cflb jg:kltx¿ j|m; la|l8ªaf6 
pTkfbg ePsf x'g\ . kf]df6f] uf]ne]F8f -;fog_ / cfn' -:6s_ sf] sndL u/]/ pTkfbg ul/Psf] 
la?jf 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];\ .
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•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 nfOu/ / 6fOuglar s'g} b'O{ km/s n]Vg'xf];\ .
-cf_	 lakmfnf] lsg cGo j|m; la|l8ªaf6 pTkfbg ePsf] hLjeGbf km/s x'G5 .
-O_	 s] vRr/n] aRrf hGdfpg ;S5 < ;Sb}g eg] o;sf] pTkfbg s;/L x'G5 <
-O{_	 j|m; k|hggsf] kmfObf / a]kmfObfx¿ n]Vg'xf];\ .

rf}wf}F lbg (Fourteenth day)
ljifoj:t' M s[lqd k|hgg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• s[lqd k|hggsf] af/]df atfpg
•• s[lqd k|hggsf] kmfObf / a]kmfObf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
s[lqd k|hggsf lrq / lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fO{ kf7k|lt cle?lr a9fpg'xf];\ .

-s_	 efn] / kf]yLsf] ;Def]ulagf klg ue{wfg x'g ;S5 <

-v_	 d'/f{ hftsf] /fFufaf6 b]zel/sf e}F;LnfO{ ue{wfg u/fpg] of]hgf g]kfn ;/sf/sf] /x]5, s;/L 
;Dej xf]nf <

-u_	 tkfO{Fx¿sf] 3/df olb rf}kfofx¿ kflnPsf 5g\ eg] ltgnfO{ s;/L uef{wfg u/fpg] ul/Psf] 
5 <

lj|mofsnfk @ M lel8of]÷lrq cjnf]sg / 5nkmn  (Video/picture observation and 
discussion)

-c_	 s[lqd k|hgg;DaGwL lel8of] / lrq b]vfpg'xf];\ .
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-cf_	 lel8of] / lrq cjnf]sgaf6 ljBfyL{sf] a'emfOnfO{ k|ltlaDag ug{ nufpg'xf];\ .

-O_	 ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug{'xf];\ . lgDglnlvt k|Zgx¿ pk/ 5nkmn 
ug{ nufO{ ltgsf] pQ/ n]Vg nufpg'xf];\ .

•• s[lqd k|hgg eg]sf] s] xf] <
•• s[lqd k|hggdf s;/L ljo{{ kf]yLsf] k|hgg cª\udf k'¥ofOG5 <
•• s[lqd k|hggsf nflu efn] kfNg'k5{ ls kb}{g <
•• s:tf] efn]af6 ljo{{ hDdf ul/G5 <
•• lsg s[lqd k|hgg ul/G5 <

-O_	 k|To]s ;d"xsf] Ps hgfnfO{ 5gf]6 u/L dflysf] k|Zgx¿sf] pQ/ k|:t't ug{ nufpg'xf];\ .

-O{_	 k|:t'tLs/0fkZrft\ k[i7kf]ifg;lxt lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

pGgt g:nsf] efn]af6 ljo{{ ;ª\sng u/L pks/0fsf] k|of]uåf/f l7s ;dodf kf]yLsf] k|hgg 
kydf k|j]z u/fpg] k|ljlw g} j[mlqd uef{wfg (AI) xf] . o;sf] d'Vo p2]Zo pGgt hftsf efn]sf 
ljz]if u'0fx¿ k|;f/0f u/L w]/} ;ª\Vofdf pGgt ;Gtltx¿ pTkfbg ug'{ xf] .

lj|mofsnfk # M;f]Rg], hf]8L agfpg] / cfbgk|bfg ug]{ (Think Pair and Share)

-c_	 s[lqd k|hggsf kmfObf / a]kmfObfsf af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg'xf];\, ;f]rL 
;s]kl5 glhs} /x]sf] ;fyLl;t hf]8f agfpg nufO{ s[lqd k|hggsf] kmfObf / a]kmfObfsf] 
;DaGwdf cfkm"n] ;f]r]sf] s'/fx¿ cfkm\gf] hf]8fnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . hf]8fdf 
ljrf/sf] cfbfgk|bfg ug{ nufO;s]kl5 k|To]s hf]8fdf ;]o/ ePsf] s'/fx¿ b'O{dWo] Ps 
hgfnfO{ cleJoSt ug{ nufpg'xf];\ .

-cf_	 ljBfyL{n] eg]sf a'Fbfx¿ z}Ifl0fs kf6Ldf gbf]x¥ofO{sg l6Kb} hfg'xf];\ / cGtdf s]xL s'/f 
5'6]sf] eP ljBfyL{sf] k|ltlj|mofnfO{ ;d]6L atfpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'Ug'xf];\ .

lgisif{

s[lqd k|hggdf efn]sf] kfngkf]ifg ug'{ gkg]{, efn]sf] k|hgg Ifdtf ;'lglZrt x'g], ljo{{ ;lhn} 
6f9f;Dd k'¥ofpg ;lsg], ue{wf/0fsf] b/ pRr /xg] h:tf kmfObf eP klg bIf hgzlSt / 
pks/0f rflxg], a9L ;do nfUg] / pks/0fsf] plrt ;/;kmfO gu/]df ;ª\j|md0f x'g] h:tf 
a]kmfObfx¿ 5g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

pGgt hftsf] efn]nfO{ 8dL kf]yLsf] of]gLdf :vng u/fO{ ljo{{ hDdf u/]/ kftnf] (dilute) 
agfOG5 . z'j|mf0f'sf] ;ª\Vof / ultlzntf (motility) sf] hfFr z"Idbz{s oGqdf ul/G5 . )=@ 
ldlnln6/ ;fF9]sf] ljo{{df nueu ! s/f]8 ultzLntf ePsf] z'j|mf0f' x'G5 . kftnf] agfPsf] 
ljo{{nfO{ s]xL lbg;Dd tfhf k|of]u ug{ ;lsG5 eg] nfdf] ;dosf nflu Cryopreservation 
ug'{kb{5 . o;sf nflu ljo{{nfO{ –!(^ )C sf] t/n gfO6«f]hg /flvG5 . o;/L /flvPsf] ljo{{ 
nfdf] ;do;Dd e08f/0f ug{ ;Sg] / nfdf] b'/L;Dd k'¥ofpg ;lsg] x'G5 . Pp6f efn]sf] 
Cryopreservation u/]sf] ljo{{n] xhf/f}F kf]yLx¿nfO{ ue{wfg u/fpg ;lsG5 . Ps k6s :vng 
ePsf] ;fF9]sf] ljo{{n] nueu %)) ufO{nfO{ ue{wf/0f ug{ ;lsG5 . b'O{ jif{;Ddsf] ;fF9]af6 xKtfdf 
@ rf]6L;Dd ljo{{ lgsflnG5 .

jLo{ sn]S;g 

Cryopreservation u/]sf] jLo{  s[lqd k|hgg k|s[of 

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M
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-c_	 s[lqd k|hgg eg]sf] s] xf] <
-cf_	 s[lqd k|hggsf kmfObf / a]kmfObf n]Vg'xf];\ .
-O_	 s[lqd k|hgg ljlwn] s[ifsx¿df v'zL lbnfPsf] 5 . o; egfOnfO{ k'li6 ug'{xf];\ .
-O{_	 Ps} k6sdf w]/} ufO{df k|hgg u/fpgsf nflu lhNnf kz' ljsf; s]Gb||n] lzlj/ rnfof] .  

o;df pSt ;+:yfn] s'g ljlw k|of]u u¥of] < pSt ljlwsf] ;ª\lIfKt JofVof ug'{xf];\ .

kGw|f}+ lbg (Fifteenth day)
ljifoj:t' M Ogle6«f] kml6{nfOh];g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• Ogle6«f] kml6{nfOh];gsf] kl/ro lbg
•• Ogle6«f] kml6{nfOh];gsf] kmfObf / a]kmfObf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
Ogle6«f] kml6{nfOh];gsf] lel8of] / lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

kf7\ok':tsdf ePsf] tnsf] 36gf ;'gfpg'xf];\ / dl:tis dGyg u/fO{ kf7k|lt cle?lr a9fpg'xf];\ .

36gf cWoog M slxNo} ue{jtL gePsL #* jifL{o dlxnf / pgsf $@ jifL{o >Ldfgn] ljut % 
jif{b]lv ;Gtfg hGdfpg] k|of; ul//x]sf 5g\ . afFemf]kg d"Nofª\sgn] ;d:ofsf nflu s'g} sf/0f 
b]vfPsf] 5}g . pgsf] z/L/df lgoldt ¿kdf cf]e'n];g eO/x]sf] 5 . lx:6]/f];flNkªu|fd (dlxnfsf] 
leqL k|hgg cªusf] ljz]if k|sf/sf] X-ray) n] pgsf] k|hgg ky zf/Ll/s ¿kdf ;fdfGo /x]sf] 
b]vfpF5 . pgsf >Ldfg\sf] z'j|mf0f'sf] u0fgf klg ;fdfGo 5 . t/ pgn] clxn];Dd aRrf hGdfpg 
;s]sL 5}gg\ . pgLx¿ lg/fz 5g\ . o:tf] cj:yfdf lrlsT;sn] pgLx¿nfO{ Og le6«f] kml6{nfOh];g 
ljlw ckgfpg ;Nnfx lbP . tkfO{FnfO{ Og le6«f] kml6{nfOh];gsf af/]df s] s'g} hfgsf/L 5 <

lj|mofsnfk @ M lel8of]÷lrq cjnf]sg / 5nkmn (Video/picture observation and 
discussion)

-c_	 Ogle6«f] kml6{nfOh];gsf] lel8of] / lrq cjnf]sg ug{ 
nufpg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"x agfpg'xf];\ 
/ Ogle6«f] kml6{nfOh];g;DaGwL s] s'/fx¿ hfgsf/L 
eof] 5nkmn u/L aF'bfdf n]Vg nufpg'xf];\ / k]g Og b 
ld8n ljlwaf6 k|To]s ;d"xsf] Ps hgfnfO{ k|:t't ug{ 
nufpg'xf];\ .
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-cf_	 k|:t'tLs/0fsf] d"Nofª\sg / k[i7kf]if0f lbFb}+ Ogle6«f] kml6{nfOh];gsf af/]df lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ M

	

lgisif{

k|of]uzfnfdf dlxnfsf] c08fzoleq /x]sf] kl/kSj kmf]lnsN;af6 kl/kSj c08f -ovum_ lgsfn]/ 
k]l6«l8;df /fvL k'?ifsf] Pp6f dfq z'j|mf0f' To;df OGh]S6 u/L k]l6«l8;d} lg;]lrt u/L uef{wfg 
u/fpg] / hfOuf]6nfO{ s]xL ;do k]l6«l8;d} sNr/ u/L e|"0fnfO{ dlxnfsf] kf7]3/df :yfgfGt/0f 
u/L ue{wf/0f u/fpg] IVF k|ljlw ;xfos k|hgg k|ljlwdWo] ;a}eGbf k|efjsf/L k|ljlw xf] .

lj|mofsnfk # M IVF sf] kmfObf / a]kmfObfsf af/]df ;f]Rg], hf]8f agfpg] / ts{sf] cfbfgk|bfg 
ug]{ (Think, Pair and Share about Advantages and Disadvantage of Artificial 
Insemination)

IVF sf]] kmfObf / a]kmfObfsf af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg'xf];\, ;f]lr;s]kl5 glhs} 
/x]sf] ;fyLnfO{ hf]8f agfpg nufO{ IVF sf]] kmfObf / a]kmfObfsf ;DaGwdf cfkm"n] ;f]r]sf] s'/fx¿ 
cfkm\gf] hf]8fnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . To;/L ljrf/sf] cfbfgk|bfg ug{ nufO{ ;s]kl5 
k|To]s hf]8fdf ;]o/ ePsf s'/fx¿ b'O{dWo] PsnfO{ cleJoSt ug{ nufpg'xf];\ / ljBfyL{n] eg]sf 
a'Fbfx¿ z}Ifl0fs kf6Ldf gbf]x¥ofO{sg l6Kb} hfg'xf];\ / cGtdf s]xL s'/f 5'6]sf] eP ljBfyL{sf] 
k|ltlj|mofnfO{ ;d]6L lzIfsn] yk k[i7kf]if0f k|bfg ug{'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

ue{wf/0f;DaGwL ;d:of eP/ aRrf hGdfpg g;s]sf hf]8Lx¿sf nflu uef{wf/0f u/fpg] 
;a}eGbf pko'St / ;kmn ljlw IVF xf], :j:y aRrf hGdg] / ue{ktgsf] ;d:of 36fpg] h:tf 
kmfObfx¿ eP tfklg ue{wf/0fsf] ;'lglZrttf gx'g], ax'ue{wf/0f x'g], dxFuf] x'g], rfF8} / sd tf}n 
ePsf] aRrf hlGdg]] h:tf a]kmfObfx¿ 5g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

IVF in Human
k'?if :6]l/ln6L M km6f{On k'?ifsf nflu z'j|mf0f'sf] ;ª\Vof k|lt ldlnln6/df ! s/f]8 %) nfv 
b]lv @ s/f]8 ;Dd x'g'kb{5 . z'j|mf0f'sf] ;ª\Vof sd ePsf] cj:yfnfO{ oligospermia elgG5 
eg] ultzLn z'j|mf0f'sf] sdL ePsf] cj:yfnfO{ azoospermia elgG5 . IVF sf nflu ultzLn 
z'j|mf0f'sf] ;ª\Vof k|lt ldlnln6/df 20,000  ;Dd x'g'kb{5 .

dlxnf :6]l/ln6L M dlxnf :6]l/ln6L x'g] sf/0f / k|sf/x¿ w]/} 5g\ . ltgLx¿dWo] s]xL sf/0fx¿ 
non-functional ovaries, non-functional uterus / idiopathic infertility (no definite 
cause) / tubal infertility cflb x'g\ .

k'?if / dlxnf b'j}} :6]l/lnl6 ePsf bDktLn] 8f]g/x¿af6 z'j|mls6 / l8Da lnP/ IVF k|ljlwaf6 
;Gtfg hGdfpg ;S5g\ .

Dolly Sheep
Snf]g Psn sf]if jf hLjaf6 cd}y'lgs k|lj|mofaf6 
pTkflbt cg'jf+lzs ¿kdf ;dfg sf]if jf 
hLjx¿sf] ;d"x xf] . Snf]lgª eg]sf] s'g} hLjsf] 
;l6s k|lts[ltx¿ pTkfbg ug'{ xf] . Snf]lgªaf6 
pTkfbg ePsf hLjx¿nfO{ ;Gtfg dfGg ;lsFb}g 
. tL t s]jn hLjsf] k|ltlnkLx¿ dfq x'g\ . 8nL 
;+;f/sf] klxnf] :tgwf/L Snf]g, h'g jo:s e]8Lsf]  
u}/ k|hgg sf]ifaf6 pTkfbg ePsf] xf] . 8nL gfd 
cd]l/sg uflosf Dolly Patron sf] gfdaf6 lbOPsf] 
xf] . !((% df Ian Wilmut / p;sf cg';Gwfgstf{ 
l6dn] Roslin Institute, Edinburgh. Scotland df 
^ jif{sf] e]8L Fin Dorset Eve sf] y'gaf6 k"0f{ ¿kdf 
leGg ePsf] tGt' lgsfn]/ sf]if ljefhgnfO{ lgoGq0f 
ug]{ 3f]ndf /fv] . To; sf]ifnfO{ s]xL kf]ifs tŒjaf6 
alGrt u/fOPsf] lyof] . pxL ;dodf csf]{ jo:s 
e]8Laf6 clgif]lrt l8Da lnOof] / To;sf] Go'lSno;nfO{ 
;fjwfgLk"j{s x6fOof] . y'gsf] sf]ifaf6 GolSno; dfq} lgsfn]/ GolSno;/lxt l8Dasf]ifdf 
:yfgfGt/0f ul/of] h'g xNsf lah'nLsf] em8\sf lbP/ ul/Psf] lyof] . To; Go'lSno; t'?Gt} 
sfo{d"ns eof] / ;fdfGo cj:yfsf] hfOuf]6 h:t} ljefhg eP/ e|'0f aGof] / To;nfO{ ljsf; 
ug{ t];|f] e]8Lsf] uef{zodf :yfgfGt/0f ul/of] . cGttM h'nfO{ %, !((^ df ;fdfGo kf7f] hlGdof] 
h'g Go'lSno; k|of]u ul/Psf] -y'gsf] sf]if lgsflnPsf]÷Go'lSno/ 8f]g/_ e]8Lsf] h:tf] ;dfg 
cg'jf+lzs u'0f ePsf] lyof] . ;+;f/s} Ps k|l;4 e]8L 8nLn] 5cf]6f ;Gtfg pTkfbg u/]sf] lyof] . 
8nLsf] kmf]S;f]df lgsf] gx'g] 6\o'd/ lgl:sP/ 5 jif{sf] pd]/df km]a|'c/L !$, @))# df ;+;f/af6 
labf lnP tfklg pgsf] z/L/ :s6NofG8sf] g];gn Do'lhoddf /flvPsf] 5 .
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-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 IVF eg]sf] s] xf] <
-cf_	 IVF sf kmfObfx¿ / a]kmfObfx¿ n]Vg'xf];\ .
-O_	 Ps hf]8Lsf] ljut kfFr jif{b]lv ;Gtfg hGdfpg] k|of; ul//x]sf] 5g\ . dlxnfsf] k|hgg 

cª\udf s'g} v/faL gePsf] k/LIf0faf6 b]lvPsf] 5 . dlxgfj/L klg ;dodf g} x'g] 
u/]sf] 5 . k''?ifsf] z'j|mls6sf] ;ª\Vof k|ltldlnln6/ !%–@) nfv dfq} /x]5 / ultzLn 
z'j|mf0f'sf] ;ª\Vof k|ltldlnln6/ @),))) /x]5 h'g k|fs[lts ¿kdf ue{wf/0f x'g ;Dej 

5}g\ eg]
	 i. pSt hf]8LnfO{ ;Gtfg hGdfpg tkfO{F s'g ljlwsf] k|of]u ug{ ;'emfj lbg'x'G5 <
	 ii. pSt ljlwsf] 5f]6s/Ldf j0f{g ug'{xf];\ .

kl/of]hgf sfo{ (Project Work)
OG6/g]6sf] k|of]u u/]/ z'j|mls6 bfg / ;/f]u];Lsf] af/]df sIffdf k|:t't ug{'xf];\ .

;f]/f}F lbg (Sixteenth day)
k|ltlaDat l;sfO, l;sfO ;+j[l4 / PsfOsf] d"Nofª\sg (Reflective learning, learning 
enhancement and unit assessment)
•• 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];\ .
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?la|S;sf] gd'gf

l8PgPsf] df]8]n lgdf{0f

j|m=;= dfkb08 jf 
d"Nofª\sgsf 

cfwf/

cTo'Qd  
$

pQd  
#

c;fdfGo  
@

lgDg  
!

!= l;h{gl;ntf :6«fG8, 
gfO6«f]hg a];x¿, 
l8clS;/fOaf]h 
k]G6f]h ;'u/ km/s 
km/s /ª jf j:t' 
k|of]u u/L cfsif{s 
df]8]n agfPdf

km/s km/s 
/ªsf] k|of]u 
ePsf] t/ sd 
cfsif{s ePdf

km/s km/s 
/ªsf] k|of]u 
gePsf] / sd 
cfsif{s ePdf

df]8]n lgdf{0fsf] 
k|of;dfq} 
ePdf

gfO6«f]hg 
a];x¿sf] 
cjl:ylt / 
Go'lSof];fO6 
cjl:ylt

AT / GC sf] j|md 
/ alG8ª ;xL / 
Ps k"0f{ :kfO/n 
6g{df !) cf]6f 
gfO6«f]hg a];x¿ 
ePdf

AT / GC sf] 
j|md /  alG8ª 

/ Ps k"0f{ 
:kfO/n 6g{df 
!) cf]6f 
gfO6«f]hg 
a];x¿ gePdf

AT / GC sf] 
j|md ;xL t/ 
Psk"0f{ :kfO/n 
6g{df !) 
cf]6f gfO6«f]hg 
a];x¿ gePdf

AT / GC sf] 
j|md unt / 
Psk"0f{ :kfO/n 
6g{df !) 
cf]6f gfO6«f]hg 
a];x¿ gePdf

hDdf cª\s

•• o; PsfOsf] cGTodf sG;]K6 Dofk agfP/ k|:t't u/L ljBfyL{nfO{ kfn}kfnf] PsfOsf] ;du| 
l;sfOsf] k|ltlaDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltlaDagsf 
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 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 z}Ifl0fs 
sf] n]vfhf]vf ug'{xf];\ .
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•• PsfOsf] cGTodf afx\o 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

!=	 lbOPsf k|Zgsf] ;xL ljsNkdf uf]nf] 3]/f -)_ nufpg'xf];\ M

-s_	 j+zf0f'sf] cWoog ug]{ lj1fgnfO{ s] elgG5 <
	 i. h]g]l6S;		  ii. ;fO6f]h]g]l6S;
	 iii. j+zf0f'j|md		 iv. ;fO6f]nf]hL
-v_	 tnsf dWo]] l8PgP / cf/PgPsf] af/]df s'g egfO ;xL 5 <
	 i. l8PgP ;fO6f]KnfHddf kfOG5 eg] cf/PgP Go'lSno;df
	 ii. l8PgPdf yfOldg / cf/PgPdf o'/fl;n a]; kfOG5 .
	 iii. l8PgPdf o'/fl;n / cf/PgPdf yfOldg a]; kfOG5 .
	 iv. l8PgPdf l;ª\un :6«fG8 / cf/PgPdf 8an :6«fG8 x'G5 .
-u_	 l7dfxf sfnf] lugLlku / ;]tf] lugLlkulardf k|hgg u/fpFbf lkmgf]6fOlks / lhgf]6fOlks 

cg'kft slt slt x'G5 <
	 i. lkmgf]6fOlks #M! / lhgf]6fOlks !M@M!    ii. lkmgf]6fOlks !M@M! / lhgf]6fOlks #M!
	 iii. lkmgf]6fOlks !M! / lhgf]6fOlks !M@M!    iv. lkmgf]6fOlks !M! / lhgf]6fOlks !M!
-3_	 j[mifsx¿n] afnf /fd|f] ePsf] wfgnfO{ lapsf nflu /fv] eg] pSt ljlw tnsf dWo] s'g 

xf] <
	 i. k|fs[lts 5gf]6		  ii. s[lqd 5gf]6
	 iii. Ogla|l8ª			   iv. j|m; k|hgg
-ª_	 ue{wf/0fsf j]nfdf 5f]/f hlGdg] s'g s'g j|mf]df]hf]d ePsf] z'j|mf0f' / l8Dasf] ldng x'g' 

cfjZos kb{5<
	 i. z'j|mf0f' @@+ X / l8Da @@+ Y  		  ii. z'j|mf0f' @@+ X / l8Da @@+ X
	 iii. z'j|mf0f' @@+ Y / l8Da @@+ X  		  iv. z'j|mf0f' @#+ Y / l8Da @#+ X
-r_	 ck/fwLsf] cg';Gwfgsf nflu tnsf dWo] s'g rfFlx ;a}eGbf alnof] k|df0f x'G5 <
	 i. kf]lnu|fkmL u/]/		  ii. ;f]wk'5 u/]/
	 iii. l8PgP k/LIf0f u/]/	 iv. ;hfo lbP/
-5_	 nfOu/ s;/L hlGdG5 <
	 i. efn] / kf]yL nfOu/af6
	 ii. efn] af3 / kf]yL l;+xsf] j|m;af6
	 iii. efn] l;+x / kf]yL af3sf] j|m;af6
	 iv. efn] nfOu/ / kf]yL af3sf] j|m;af6
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-h_	 tnsf dWo] s'g rfFlx ;xfos k|hgg xf] hxfF k]l6«l8;df e|'0f ljsf; u/]/ k|hgg ul/G5 <
	 i. leqL ue{wfg 		  ii. aflx/L ue{wfg
	 iii. s[lqd k|hgg		  iv. Ogle6«f] kml6{nfOh];g
-em_	 lbOPsf k|Zgdf b'O{cf]6f syg pNn]v ul/Psf] 5 klxnf]nfO{ egfO / csf]{nfO{ sf/0f 

elgPsf] 5 . k|Zgdf lbOPsf egfOaf/] lgDglnlvt sf]8x¿sf cfwf/df tnsf dWo] s'g 
ljsNk ;xL 5 <

	 syg M lkt[Tj 7]ufg nufpg tyf xTof, anfTsf/ d'2fdf ck/fwL kQf nufpg DNA 
test, Finger Printing Pp6f ljZj;gLo ;fwg ag]sf] 5 .

	 sf/0f M jf/bft 7fpFaf6 k|fKt /f}F, y's, ljo{{ cflb k|df0f hGo cjz]ifx¿ DNA Analysis 
sf nflu kof{Kt x'G5g\ .

	 i. syg unt / sf/0f ;xL		  ii. syg ;xL / sf/0f unt
	 iii. syg / sf/0f b'j} ;xL		  iv. syg / sf/0f b'j} unt
-~f_	 tnsf] 6]a'ndf ePsf] s'/f cWoog ubf{ tnsf dWo] s'g egfO ;xL 5 <

!((% df Ian Wilmut / p;sf cg';Gwfgstf{ l6dn] Roslin Institute, Edinburgh. Scotland 
df ^ jif{sf] e]8L Fin Dorset Eve sf] y'gaf6 k"0f{ ¿kdf leGg ePsf] tGt' lgsfn]/ sf]if 
ljefhgnfO{ lgoGq0f ug]{ 3f]ndf /fv] . To; sf]ifnfO{ s]xL kf]ifs tŒjaf6 alGrt u/fPsf] lyof] .  
pxL ;dodf csf]{ jo:s e]8Laf6 clgif]lrt l8Da lnP / To;sf] Go'lSno;nfO{ ;fjwfgLk"j{s 
x6fOof] . y'gsf] sf]ifaf6 GolSno; dfq} lgsfn]/ GolSno; /lxt sf]ifdf :yfgfGt/0f ul/of] h'g 
xNsf lah'nLsf] em8\sf lbP/ ul/Psf] lyof] . To; Go'lSno; t'?Gt} sfo{d"ns eof] / ;fdfGo 
cj:yfsf] hfOuf]6 h:t} ljefhg eP/ e|'0f aGof] / To;nfO{ ljsf; ug{ t];|f] e]8Lsf] uef{;odf 
:yfgfGt/0f ul/of] . cGttM h'nfO{ %, !((^ df ;fdfGo kf7f] hlGdof] h'g Go'lSno; k|of]u 
ul/Psf e]8Lsf] h:tf] ;dfg cg'jf+lzs u'0f ePsf] lyof] . 

	 i. 8nL e]8Lsf] u'0f clgif]lrt l8Da lnPsf] e]8Lsf] h:tf]
	 ii. 8nL e]8Lsf] u'0f y'gaf6 sf]if lnPsf] e]8Lsf] h:tf]
	 iii. 8nL e]8Lsf] u'0f uef{;o k|of]u ul/Psf] e]8Lsf] h:tf]
	 iv. tLgcf]6} e]8Lsf] ldl>t u'0f ePsf] 8nL e]8L

@=	 j|mf]df]hf]dsf] kl/efiff n]Vg'xf];\ .

#=	 l8PgP / cf/PgPsf] lardf s'g} b'O{ km/s n]Vg'xf];\ .

$=	 ;Gtfgsf] lnª\u lgwf{/0fdf dlxnfsf] e"ldsf x'Fb}g . o; egfOnfO{ rf6{;lxt k'li6 ug{'xf];\ .

%=	 d]G8nn] cfˆgf] k|of]udf Eofu'tf k|of]u gul/sg lsg s]/fpsf] la?jf rog u/] < s'g} b'O{ 
sf/0fx¿ n]Vg'xf];\ .

^=	 cg'jf+lzs k|ljlwdf l8PgPsf] dxŒj j0f{g ug'{xf];\ .

&=	 l8PgP k/LIf0f eg]sf] s] xf] < l8PgP k/LIf0fsf nflu gd'gf ;ª\sng ubf{ lsg pRr ;ts{tf 
ckgfpg'k5{ < sf/0f;lxt n]Vg'xf];\ .
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*=	 s[lqd k|hgg (AI) / Og le6«f] kml6{nfOh];g (IVF) lar s'g} b'O{ km/s n]Vf'xf];\ .

(=	 lbOPsf] hLjx¿ cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

	

-s_	 lbOPsf] hLjx¿ pTkfbg x'g] s'g k|hggsf] lsl;d xf] <
-v_	 vRr/df 3f]8f / uwfsf] s'g s'g u'0f /x]sf] 5 <
-u_	 o; lsl;dsf] k|hggsf] s'g} b'O{ a]kmfObfx¿ n]Vg'xf];\ .
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!= PsfO kl/ro (Unit introduction)

zf/Ll/s ;+/rgf / hLjg k|lj|mof PsfOsf] d'Vo p2]Zo dfgj /St;~rf/ k|0ffnLsf] JofVof ug{ / 
o;;DaGwL /f]usf] klxrfg u/L /f]u lgjf/0fsf pkfox¿;Fu kl/lrt x'g] /x]sf] 5 . pSt p2]Zo 
k|fKt ug{ dfgj /St ;~rf/, dfgj d'6', /ut, /StgnL, /St ;d"x, /StRffk, dw'd]x, o'l/s Pl;8, 
x[bo3ft h:tf ljifoj:t' ;d]l6Psf 5g\ .

o; PsfOsf] ;xhLs/0f ubf{, k|bz{g ljlw, cjnf]sg ljlw, k|Zgf]Q/ ljlw, 5nkmn ljlw, k|of]ufTds 
ljlw, kl/of]hgf sfo{ cflbsf] ljifoj:t'sf] k|s[lt, ljBfyL{sf] Ifdtf, ;|f]t / ;dosf] pknAwtfsf 
cfwf/df k|of]u ul/G5 . u|flkml6, hf]8fdf k9fO, tftf] s';L{ ;fy} ;f]Rg] hf]8f agfpg] h:tf 
lj|mofsnfksf] k|of]u ul/Psf] 5 . l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ 
;fwg M cjnf]sg, ?la|S;, df}lvs k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ 
l;sfO pknlAwsf] n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw ( learning outcomes) 

-s_	 dfgj /St ;~rf/ k|0ffnLsf] kl/ro lbg

-v_	 dfgj d'6', /ut / /StgnLsf] agfj6 / sfo{x¿ j0f{g ug{

-u_	 dfgj z/L/df x'g] /St;~rf/ lj|mof lrq;lxt j0f{g ug{

-3_	 /St ;d"xsf] kl/ro lbg / /St ;d"x klxrfgsf] dxŒj pNn]v ug{

-ª_	 An8 ;'u/ / o'l/s Pl;8sf] kl/ro, c;fdfGo cj:yfsf] nIf0f, /f]syfd / lgoGq0fsf 
pkfox¿ pNn]v ug{

-r_	 x[bo3ftsf] kl/ro, sf/0f / /f]syfd tyf pkrf/ ljlwx¿ pNn]v ug{ .

zf/Ll/s ;+/rgf / hLjg k|lj|mof
(Physiological Structure and Life Process)

cg'dflgt sfo{306f M !@

%
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= dfgj /St;~rf/ 
/ /ut

•• dfgj z/L/df /St;~rf/
•• dfgj /St;~rf/ k|0ffnL
•• /utsf] kl/ro
•• /utsf] agf]6

!

@= /ut •• KnfHdf / o;sf] sfo{
•• /ftf /Sts0f / o;sf] sfo{

!

•• ;]tf /Sts0f / o;sf] sfo{
•• Kn]6n]6\; / o;sf] sfo{

!

•• /utsf] sfo{
•• /St ;d"x / /St ;d"xsf] klxrfgsf] dxŒj

!

#= d'6' •• d'6'sf] aflx/L agfj6 !

•• d'6'sf] leqL agfj6 !

$ x[bo3ft •• x[bo3ft, x[bo3ft hf]lvdsf sf/0fx¿ tyf 
/f]syfd / aRg] pkfox¿

•• x[bo3ftsf] k/LIf0f / pkrf/

!

•• PlGhof]u|fkmL
•• sf]/f]g/L PlGhof]u|fkmL
•• sf]/f]g/L afOkf; ;h{/L

!

%= d'6'sf] w8\sg, 
/StgnL

•• d'6'sf] w8\sg
•• /StgnL, wdgL, sf]lzsf, lz/f

!

^= /St;~rf/ k|lj|mof 
/  /Strfk

•• l;:6]lds /St~rf/, kNdf]g/L /St;~rf/
•• /Strfk
•• pRr /Strfk, pRr rfksf] sf/0f / aRg] 

pkfo

!

& /utdf pRr 
Un'sf]hsf] cj:yf 
jf dw'd]x / o'l/s 
Pl;8

•• /utdf pRr Un'sf]hsf] cj:yf, nIf0f, sf/0f 
/ pRr Un'sf]hsf] cj:yf x'gaf6 aRg] pkfo 

•• o'l/s Pl;8, pRr o'l/s Pl;8sf nIf0fx¿, 
pRr o'l/s x'g'sf sf/0fx¿, pRr o'l/s 
Pl;8af6 aRg] / lgoGq0f ug]{ pkfo

!

* k|ltlaDat l;sfO, l;sfO ;+j[lå / PsfOsf] d"Nofª\sg !
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$= PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ s'/fx¿

;dfnf]rgfTds ;f]rnfO{ a9fpg] vfnsf lj|mofsnfkx¿ ug'[{xf];\ . df]8]n, lrq tyf lel8of] h:tf 
lj|mofsnfksf] e/k'/ k|of]u ug'{xf];\ . dfgj d'6', /St;~rf/ k|0ffnLsf] lrq, /St;d"xsf] rf6{ agfpg 
nufpg'xf];\ .

unt cjwf/0ff (Misconception)
•• lz/fdf au]sf] /ut lgnf] x'G5 eGg] unt cjwf/0ff /x]sf] 5 t/ lz/fdf au]sf] /ut uf9f 

/ftf] (dark red) x'G5 . 
•• dflg;sf] d'6'sf] w8\sg ;w}F Ps l:y/ nodf x'G5 eGg] unt cjwf/0ff 5 t/ dflg;sf] 

lj|mofsnfk, efjgf / c¿ tŒjx¿n] d'6'sf] w8\sgdf km/s kf5{g\ .
•• a'9];sfndf dfq} x[bo3ft / pRr /Strfk x'G5 eGg] cfd wf/0ff 5 t/ ;a} pd]/df x[bo3ft 

/ pRr /Strfk x'g ;S5 .
•• k'?ifdf dfq} x[bo3ft x'G5 eGg] wf/0ff 5 t/ dlxnfsf] d[To'sf] k|d'v sf/0f x[bo/f]u xf] eGg] 

s'/f tYofª\sn] b]vfpF5 .
•• w]/} lrgL vfPdf dw'd]x x'G5 eGg] wf/0ff 5, w]/} lrgL vfFb}df dw'd]x x'b}g t/ lrgLsf] 

cjzf]if0f ug]{ Ifdtfdf x|f; cfpFbf dw'd]x x'G5 .
•• o'l/s Pl;8n]  :jf:Yodf ;d:of NofpF5 eGg] wf/0ff 5 t/ o'l/s Pl;8 Psbd cfjZos 

kbfy{ xf], o;sf] dfqf a9]df dfq} :jf:Yodf ;d:of cfpF5 .
•• /St;d"x ldn]df la/fdLnfO{ Blood Transfusion ug{ ;lsG5 eGg] wf/0ff 5 t/ /St 

;d"x;lxt j|m; Doflrª ldNg'kb{5 / cGo k/LIf0fx¿ u/]/ dfq} /ut lbgsf nflu of]Uo x'G5 .

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

klxnf] lbg (First day)
ljifoj:t' M dfgj /St;~rf/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• dfgj z/L/df /St;~rf/sf] dxŒj atfpg
•• dfgj /St;~rf/ k|0ffnLsf] kl/efiff atfpg
•• /utsf] kl/ro lbg / o;sf] agf]6 JofVof ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
/St;~rf/ k|0ffnLsf lrq / lel8of] / /utsf] :nfO8
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf 36gf ;'gfpg'xf];\ / tnsf k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ .

/f]zgLsf] xh'/a'afnfO{ 3'F8f b'Vg] ;d:of lyof] . pxfFn] 8fS6/nfO{ hrfP/ cf}ifwL vfFbf pSt ;d:of 
sd x'Fb} uP5 .

-c_	 d'vaf6 vfPsf] cf}ifwL 3'F8f;Dd s;/L k'U5 < 

-cf_	 o; k|lj|mofdf dfgj z/L/sf] s'g k|0ffnLn] ;xof]u u5{ <

-O_	 pSt k|0ffnLsf] k|d'v cª\u s'g xf] <

-O{_	 /ut s:tf] tGt' xf] <

-p_	 /ut lsg /ftf] x'G5 <

-pm_	 /Sts0fx¿ slt k|sf/sf x'G5g\ <

lj|mofsnfk @ M lrq cjnf]sg / 5nkmn (Observation of picture and discussion)

-c_	 kf7\ok':tsdf ePsf] jf lbOPsf] lrq 
cjnf]sg ug{ nufpg'xf];\ / tnsf 
k|Zgx¿dfly 5nkmn ug'{xf];\ .

-c_	 ;Fu}sf] lrqdf dflg;nfO{ s] ePsf] xf]nf <

-cf_	 o; cj:yfdf la/fdLsf] s;/L dbt ug{ 
;lsG5 <

-O_	 ljBfyL{x¿sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ 
/ lgDglnlvt lgisif{df k'Ug'xf];\ .

lgisif{

;Fu}sf] dflg;nfO{ x[bo3ft ePsf] / o; cj:yfdf la/fdLnfO{ zfGt ;Fu a:g nufpg'k5{, sf]xL 
cflQPsf 5g\ eg] ;fGTjgf lbg'k5{ / rfF8f]eGbf rfF8f] c:ktfndf k'¥ofpg'k5{ .

lj|mofsnfk @ M k|Zgdf 5nkmn (Discussion on questions)

-c_	 lgDglnlvt k|Zgx¿ ;f]Wg'xf];\ / 5nkmn ug{ nufpg'xf];\ M

•• s'g k|0ffnLsf] dbtn] vfgfsf kf]ifs tŒjx¿ ;/n / 3'ngzLn c0f'df kl/0ft x'G5g\ <
•• clS;hg, xdf]{g, kf]ifs tŒjx¿ s;/L Ps efuaf6 csf]{ efudf k'U5g\ <
•• /ut s]n] ubf{ /StgnLdf Psn lbzfdf dfq axG5 <



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 157

•• s'g\ s'g\ sf/0fn] ubf{ d'6'df ;d:of cfpg ;S5g\ <
•• d'6'sf] ;d:of ;dfwfg ug]{ cfw'lgs k|ljlwx¿ s] s] x'g\ <
•• dflg;df sltcf]6f /St ;d"x 5g\ <

-cf_	 5nkmnkZrft\ ljBfyL{sf] a'emfO dfkg ug{ s]xL ljBfyL{nfO{ k|ltlaDag ug{ nufpg'xf];\ . 
lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

vfgfsf kf]ifs tŒjx¿ kfrg k|0ffnLdf kr]/ ;/n / 3'ngzLn c0f'df ablnG5g\, tL 
kf]ifstŒjnufot clS;hg, cf}ifwL tyf xdf]{g /utdf ldl;P/ z/L/sf Ps efuaf6 ljleGg 
efudf k'U5g\ . d'6'sf] lgoldt w8\sgn] /ut Psn lbzfdf alu/xG5 . d'6' jf wdgLsf] leqL 
leQfdf sf]n]:6]/f]n hDdf eP/ /utsf] axfjdf Jojwfg eO{ d'6'df ljleGg ;d:of cfpF5g\ / 
To;sf] pkrf/sf nflu ljleGg cf}ifwL, PlGhof]Knf:6L, cf]kgx6{ ;h{/L h:tf cfw'lgs k|ljlwx¿ 
k|of]u ul/G5 . dflg;df cf7 lsl;dsf /St ;d"x 5g\ .

lj|mofsnfk $ M lel8of] / lrq cjnf]sg;lxt 5nkmn (Video and picture observation 
and discussion)

-c_	 dfgj /St;~rf/ k|0ffnLsf] Plgd]6]8 lel8of] / tn lbOPsf] lrq b]vfpg'xf];\ / tnsf 
k|Zgx¿ 5nkmn ug'{xf];\ .

•• dfgj z/L/df ePsf s'g} kfFr k|0ffnLsf] gfd n]Vg'xf];\ .
•• /St;~rf/ k|0ffnL eg]sf] s] xf] <
•• /St;~rf/ k|0ffnLsf] d'Vo cª\u s] xf] < To; cª\usf] 

sfo{ s] xf] <
•• /St;~rf/ k|0ffnLsf efux¿ s] s] x'g\ <

-cf_	 5nkmnkZrft\ dflysf k|Zgx¿sf] pQ/ n]Vg 
nufpg'xf];\ .

-O_	 s]xL ljBfyL{nfO{ dflysf k|Zgx¿sf] pQ/ atfpg 
nufpg'xf];\ .

-O{_	 5nkmn / k|Zgf]Q/nfO{ lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ .
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lgisif{

dfgj k|0ffnL h;n] kf]ifs tŒj, clS;hg, xdf]{g cflb zl//sf ljleGg efudf k'¥ofpg] / z/L/sf 
ljleGg efuaf6 ljsf/ kbfy{x¿ lgisf;g k|0ffnL;Dd k'¥ofpg] sfd u5{ To; k|0ffnLnfO{ 
/St;~rf/ k|0ffnL elgG5 . d'6', /StgnL, / /ut /St;~rf/ k|0ffnLsf k|d'v tLg efu x'g\ .

lj|mofsnfk $ M :nfO8sf] cjnf]sg (Observation of slide)

-c_	 kf7\ok':tssf] k]h g= !!@ sf] lj|mofsnfk g=%=! ug{'xf];\ .

	 olb /utsf] l:do/sf] :yfoL :nfO8 gePdf 

!=	 l:kl/8 :jfan] cf}Fnfsf] 6'Kkf] ;kmf ug'{xf];\ .
@=	 ;'Vvf ePkl5 n]G;]6sf] ;xfotfn] 3f]r]/ Ps yf]kf kmfn]/ bf];|f] Ps yf]kfnfO{ ;kmf / 

;'Vvf :nfO8df /fVg'xf];\ .
#=	 pSt /utsf] yf]kf]nfO{ csf]{ :nfO8sf] dbt :k|]8 u/]/ 6ª ;]ksf] kftnf] :d]o/ agfP/ 

;'Vvf x'g lbg'xf];\ .
$=	 ;'Vvf ePkl5 :6]lgª ¥ofsdf /fv]/ jf ;dtn ;txdf /fv]/ Wright Stain jf 

Giemsha stain n] :6]lgª u/]/ s]xL ;do /fVg'xf];\ .
%=	 ;Dej ePdf l8l:6N8 kfgLn] gePdf wf/fsf] kfgLdf kvfNg'xf];\\\\\ / ;'Sg lbg'xf];\ .
^=	 ;'s]kl5 dfOj|mf]:sf]kdf /fv]/ cjnf]sg ug{ nufpg'xf];\ .

-cf_	 dfOj|mf]:sf]kaf6 b]lvPsf] /utsf cjojx¿ ePsf] lrq sf]g{ nufpg'xf];\ .
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-O_	 dfOj|mf]:sf]kaf6 b]v]sf] /utsf cjojsf] b[Zo df]afOn kmf]gaf6 ;fjwfgLk"j{s lvRg'xf];\ .

 

KnfHdf 

/ftf /Stsf]if 

Kn]6\n]6\;\ 

;]tf /Stsf]if 

Immersion oil  /fv]/ 100 X df b]lvPsf] /utsf] /utsf] agf]6      cjojx?

lj|mofsnfk $ M sG;]K6 Dofk lgdf{0f (Concept map preparation)

-c_	 /utsf] agf]6 5nkmn u/L /utsf] agf]6sf] lgDglnlvt sG;]K6 Dofk agfP/ k|:t't ug'{xf];\ M
/ut 

KnfHdf 
%%Ü 

/Sts0f 
$%Ü 

/ftf /Sts0f  ;]tf /Sts0f  Kn]6n]6\;  

-cf_	 ljBfyL{x¿sf] a'emfOnfO{ k/LIf0f ug'{xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

/ut KnfHdf -%%Ü_ / /Sts0fx¿ -$%Ü_  M /ftf /Sts0f, ;]tf /Sts0f / Kn]6n]6\; ldn]/ ag]sf] 
t/n ;+of]hL tGt' 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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ m

-c_	 /St;~rf/ k|0ffnL eg]sf] s] xf] <
-cf_	 /St;~rf/ k|0ffnLsf d'Vo tLg efux¿ s] s] x'g\ <
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-O_	 Ps hgf dflg;sf] v'6\6fdf rf]6 nfu]/ b'vfO ePsf] /x]5 . b'vfO sd ug]{ cf}ifwL vfFbf 
b'vfO sd eP5 eg] d'vaf6 vfPsf] cf}ifwL v'6\6f;Dd s;/L k'U5 <

-O{_	 xfdLn] vfPsf vfgf s;/L hLjsf]if;Dd k'U5 <

-p_	 /ut s] xf] / o;sf] agf]6 n]Vg'xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M /ut

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• KnfHdfsf] kl/ro lbg / o;sf] agf]6 j0f{g ug{
•• /ftf /Sts0fsf] kl/ro lbg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
/fFuf jf v;Lsf] /ut jf Eofs'6]g/6\o'a (vacutainer tube) df ;]lG6«ˆo'h ul/Psf] /utsf] lrq, 
/Sts0fsf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/]/ kf7k|lt cle?lr a9fpg'xf];\ M

-c_	 KnfHdfsf] /ª\u s:tf] x'G5 <

-cf_	 /ut lsg /ftf] x'G5 <

-O_	 /StcNktf eg]sf] s] xf] <

-O{_	 s'g /Sts0fn] xfdLnfO{ ;ª\j|mfds /f]u nfUgaf6 arfpF5 <

-p_	 s'g /Sts0fsf] c;fdfGo ;ª\Vofn] /St SofG;/ x'G5 <

lj|mofsnfk @ M /ut jf /utsf] lrqsf] cjnf]sg / 5nkmn (Blood or picture of blood 
observation and discussion)

-c_	 ;Dej ePdf /fFuf jf v;Lsf] /ut NofP/ 
/ut las/df /fVg'xf];\ / cjnf]sg ug{ 
nufpg'xf];\ jf /utnfO{ Eofs'6]g/6\o'a 
-/ut hDdf ug]{ 6\o'a_ df /fv]/ ;]lG6«ˆo'h 
ul/Psf] /utsf] lrq cjnf]sg ug{ 
nufpg'xf];\ / tnsf k|Zgx¿ ;f]wL 5nkmn 
u/fpg'xf];\ / pQ/ n]Vg nufpg'xf];\ .

•• /utdf s] s] 5'6\l6Psf] /x]5 <
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•• /ut hDbf 5'6\l6Psf] t/n kbfy{ s] xf]nf < To; t/n kbfy{sf] /ª\u s:tf] x'G5 <
•• To; t/n kbfy{ s] s] ldn]/ ag]sf] xf]nf <
•• o;sf sfo{x¿ s] s] xf]nfg\ <

-cf_	 ljBfyL{x¿n] n]v]sf jf af]n]sf pQ/åf/f pgLx¿sf] a'emfOnfO{ k/LIf0f ug{'xf];\ / lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ .

lgisif{

kfgL -*)–()Ü_, 7f]; kbfy{ -!)–@)Ü_ h:t}M sfaf{]xfO8«]6, k|f]l6g, af];f], nj0f cflb ldn]/ ag]sf] 
KnfHdf xNsf kx]Fnf] /ªsf] kf/bzL{ t/n Dofl6«S; xf] h;df tLg k|sf/sf /Sts0fx¿ 3'nldn 
eP/ /x]sf x'G5g\ . KnfHdfdf cNa'ldg, Unf]a'lng / kmfOla|gf]lhg u/L tLg lsl;dsf k|f]l6g 
x'G5g\ . KnfHdfsf] sfo{ z/L/df kfgLsf] dfqf, z/L/sf] tfkj|md / /utsf] pH dfg ;Gt'ng /fVg], 
kf}li6s tŒj, OGhfOd, xdf]{g / cgfjZos kbfy{nfO{ kl/jxg ug]{, /ut hDg dbt ug]{ / /f]usf] 
k/LIf0fsf nflu gd'gf (sample) sf] e"ldsfdf /xg] cflb x'g\ .

lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Picture observation and discussion)

-c_	 dfOj|mf]:sf]kdf /Sts0fsf] :d]o/ cjnf]sg ubf{ lvlrPsf] lrq jf /utsf] cjojx¿ ePsf] 
lrq cjnf]sg ug{ nufpg'xf];\ / Ps hgf ljBfyL{nfO{ p7fP/ /ftf] /Sts0f klxrfg ug{ 
nufpg'xf];\ .

< 

-cf_	 /ftf /Sts0fsf] lrq b]vfpg'xf];\ / lgDglnlvt k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ M

/ftf /Sts0f

•• of] /Sts0fsf] /ª s:tf] /x]5 < 
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•• s] sf/0fn] o;sf] /ª /ftf] b]lvPsf] xf] <
•• afOsGs]e eg]sf] s] xf] < o;sf] cfsf/ 

s:tf] /x]5 <
•• /St cNktf s] sf/0fn] x'G5 xf]nf <
•• /ftf] /Sts0f sxfF aG5 / sxfF gi6 x'G5 <
•• /ftf] /Sts0fn] s] sfd u5{ xf]nf <
•• /ftf] /Sts0fsf] ;ª\Vof sd / a9L ePdf 

s:tf] /f]u nfU5 xf]nf <

-O_	 5nkmnkZrft\ af]gDof/f] / lkmof] (spleen) sf] lrq cjnf]sg ug{ nufO{ lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ .

lgisif{

/utdf /x]sf /ftf] /ªsf afOsGs]e, uf]nfsf/ Go'lSno; gePsf /St sf]ifnfO{ /ftf /Sts0f jf 
Ol/y|f];fO6 elgG5 . o;df x]df]Unf]lag x'G5 h;n] kmf]S;f]af6 clS;hg lnP/ sf]ifdf k'¥ofpg] 
/ sf]ifaf6 sfa{g 8fOcS;fO8 ;f];]/ kmf]S;f];Dd k'¥ofpF5 . Ps 3gldlnld6/ /utdf 45 nfv 
b]lv 50 nfv;Dd /ftf /Sts0f x'G5g\ / logLx¿sf] cfo' 90 b]lv 120 lbgsf] x'G5 . /utdf 
/ftf /Sts0fsf] ;ª\Vof sdL ePdf /StcNktf /f]u nfU5 eg] /ftf /Sts0fsf] ;ª\Vof a9L ePdf 
kf]ln;fOy]ldof eGg] /f]u nfU5 . 

t];|f] lbg (Third day)
ljifoj:t' M /ut

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• ;]tf /Sts0fsf] kl/ro lbg
•• /ftf /Sts0f / ;]tf /Sts0fsf] lardf t'ngf ug{
•• Kn]6n]6\;sf] kl/ro lbg / dxTj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
;]tf /Sts0f / Kn]6n]6\sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/]/ kf7k|lt cle?lr a9fpg'xf];\ .

-c_	 xfd|f] z/L/df k|j]z u/]sf ls6f0f'x¿nfO{ s'g /Sts0fn] gi6 ub{5 <

-cf_	 Go'lSno; ePsf] /Sts0f s'g xf]nf <

af]g Dof/f] lkmof]
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-O_	 rf]6 k6s nfu]sf] 7fpFdf s]xL ;dokl5 /ut lsg hD5 xf]nf <

-O{_	 ;a}eGbf ;fgf] cfsf/sf] /Sts0f s'g xf]nf <

lj|mofsnfk @ M lrq cjnf]sg / 5nkmn (White blood cell and its function)

-c_	 dfOj|mf]:sf]kdf /Sts0fsf] :d]o/ cjnf]sg ubf{ lvlrPsf] lrq jf /utsf cjojx¿ ePsf] 
lrq cjnf]sg ug{ nufpg'xf];\ . ljBfyL{x¿nfO{ ;]tf /Sts0f klxrfg ug{ nufpg'xf];\ .

< 

-cf_	 ;]tf /Sts0fsf] lbOPsf] lrq b]vfO{ ;]tf /Sts0fsf] k|sf/ atfpg nufpg'xf];\ .

;]tf /Stsf]if

-O_	 lrqaf6 ;]tf /Sts0fsf] ;fO6f]KnfHddf ;;fgf s0fx¿ ePsf / gePsf ;]tf/Sts0fsf] gfd 
l6kf]6 ug{ nufpg'xf];\ . o;af6 u|fg'n/ / ggu|g'n/ No'sf];fO6sf] cjwf/0ff :ki6 kfg'{xf];\ 
. :d/0fsf nflu clGtddf Phyl cfpg] ;]tf /Sts0f BEN= Basophyl, Eosinophyl 
/ Neutrophil u|fg'n/ ;]tf /Sts0f x'g\ eg] clGtddf Cytes cfpg] ;]tf /Sts0f LM= 
Lymphocytes / Monocytes u|fg'n/ ;]tf /Sts0f x'g\ eGg'xf];\ .

-O{_	 ljBfyL{nfO{ lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ .
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lgisif{

;]tf /Sts0f jf No'sf];fO6sf] lglZrt cfsf/ / Go'lSno; ePsf /ftf /St sf]ifeGbf 7'nf 
x'G5g . Go'6«f]lkmn, Ocf]l;gf]lkmn / Aof;f]lkmn u|fg'n/ eg] lnDkmf];fO6 / df]gf];fO6 ggu|fg'n/ 
No'sf];fO6 x'g\ . Ps 3gldlnld6/ /utdf 4 xhf/ b]lv 11 xhf/;Dd ;]tf /Sts0f x'G5g\ 
logLx¿sf] cfo' nueu b'O{ xKtf x'G5 . /utdf ;]tf /Sts0fsf] ;ª\Vof c:jefljs 9ª\un] 
a9\g'nfO{ No's]ldof cyjf /St SofG;/ elgG5 eg] ;]tf /Sts0f c:jefljs 9ª\un] 36\g'nfO{ 
No'sf]k]lgof elgG5 . o;sf] sfo{ z/L/df k|j]z u/]sf ls6f0f'x¿;Fu n8\g' / dfg'{ xf] .

lj|mofsnfk # M M rf6{ e/L t'ngf (Comparision by filling M chart)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ .

-cf_	 5nkmn u/L k|To]s ;d"xnfO{ lgDglnlvt cfwf/x¿df /ftf /Sts0f / ;]tf /Sts0flar t'ngf 
rf6{k]k/df n]Vg nufpg'xf];\ .

cfwf/ /ftf /Sts0f ;]tf /Sts0f

cfsf/

;fgf] 7'nf]

Go'lSno; ePsf] gePsf]

x]df]Unf]ljg ePsf] gePsf]

Ps 3gldlnl6/df ;ª\Vof

cfo'

sd ePdf b]lvg] /f]u

sfo{

-O_	 km/s n]Vg ;s]kl5 k|To]s ;d"xsf] rf6{k]k/ cGo tLg ;d"xnfO{ ;Rofpg nufpg'xf];\ .

-O{_	 clGtddf cfcfˆgf] ;d"xn] n]lvPsf] /ftf /Sts0f / ;]tf /Sts0fsf] t'ngf z}Ifl0fs kf6Ldf 
6fF:g nufP/ k|To]s ;d"xsf] Ps hgf 5fgL k|:t't ug{ nufpg'xf];\ .

-p_	 k|:t'tLs/0fkZrft\ k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ .
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lgisif{

/ftf] /Sts0f afOsGs]e, uf]nfsf/ cfsf/sf], ;]tf] /Sts0feGbf ;fgf], Go'lSno; gePsf], 
x]df]Unf]ljg ePsf], Ps 3gldlnld6/df $%–%) nfv ;ª\Vof, cfo' ()–!@) lbg x'G5, sd ePdf 
/StcNktf x'g] / o;n] clS;hg / sfa{g8fOcS;fO8 kl/jxg ub{5 eg] ;]tf /Sts0f lglZrt 
cfsf/ x'Fb}g, /ftf /Sts0feGbf 7'nf], Go'lSno; ePsf], x]df]Unf]ljg gePsf], Ps 3gldlnld6/df 
$)))–!!))) ;ª\Vof, cfo' nueu @ xKtf x'G5, sd ePdf No'sf]k]lgof x'g] / o;n] sL6f0f';Fu 
n8]/ /f]u nfUgaf6 arfpg] ub{5 .

lj|mofsnfk $ M cjnf]sg / 5nkmn (Observation and discussion)

-c_	 dfOj|mf]:sf]kdf /Sts0fsf] :d]o/ cjnf]sg ubf{ lvlrPsf] lrq jf /utsf cjojx¿ ePsf] 
lrq cjnf]sg ug{ nufpg'xf];\ .

< 

-cf_	 ljBfyL{nfO{ Kn]6n]6\; klxrfg ug{ nufpg'xf];\ .

-O_	 Kn]6n]6\sf] lrq cjnf]sg ug{ nufpg'xf];\ / o;sf] cfsf/, ;ª\Vof, cfo', aGg] 7fpF / gi6 
x'g] 7fpF, o;sf] ;ª\Vof sd / a9L ePdf b]lvg] /f]u, sfo{ 5nkmn ug'{xf];\ / lgDglnlvt 
lgisif{df k'Ug ;xof]u ug'{xf];\ .

lgisif{

/utdf /x]sf ;a}eGbf ;fgf uf]nfsf/ cfsf/sf Go'lSno; gePsf /St sf]if Kn]6n]6\; jf 
y|f]Daf];fO6 x'g\ logLx¿ Ps 3g ldlnld6/ /utdf 2 b]lv 4 nfv;Dd x'G5g\ / o;sf] cfo' 
@–# lbgsf] x'G5 . Kn]6n]6\;sf] sdL ePdf lxdf]lkmlnof eGg] /f]u nfU5 eg] a9L ePdf 
y|f]Daf];fO6f]l;; eGg] /f]u nfU5 . Kn]6]n]6\;n] rf]6k6s nfu]sf] 7fpFdf kmfOla|gf]lhg;Fu ldn]/ 
/ut hdfpg dbt u5{g\ / /St>fj lgoGq0f u5{g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

;]tf /Sts0f kfFr k|sf/sf] x'G5 . ltgLx¿ dWo] ;a}eGbf 7'nf] df]gf];fO6 xf] eg] ;a}eGbf ;fgf] 
lnDkmf];fO6 xf] .

lnDkmf];fO6 M ;a}eGbf 7'nf] Go'lSno; ePsf] ;]tf /Sts0f, ggu|fg'n/ No'sf];fO6 
xf] . o;n] z/L/sf] sf]ifnfO{ ;ª\j|md0f lj?4 n8\g] / PlG6a8L agfpg dbt ub{5 .  
efO/n ;ª\sd0fdf lnDkmf];fO6sf] ;ª\Vof j[l4 x'G5 .

df]gf];fO6 M ;]tf /Sts0f dWo] ;a}eGbf 7'nf] /Sts0f h'g gg u|fg'n/ No'sf];fO6 
xf] . logLx¿sf] Go'lSno; lardf x'G5 / 3f]8fsf] 6fk (Horseshoe) cfsf/sf] 
x'G5 . o;n] cGo ;]tf /Sts0fx¿nfO{ Ifltu|:t tGt'x¿, AofS6]l/of, efO/;, 
;ª\s|fds hLjx¿ x6fpg dbt ub{5 . logLx¿df AofS6]l/ofnfO{ vfg] Ifdtf 
x'G5 / logLx¿nfO{ ;ª\j|m|d0f 7fpFsf] s'lrsf/ sf]if klg elgG5 . AofS6]l/of / 
k|f]6f]hf]cfsf] ;ª\j|md0fdf df]gf];fO6sf] ;ª\Vof j[l4 x'G5 .

Go'6«f]lkmn M logLx¿sf] @–% nf]a ePsf] Go'lSno; x'G5g\ . logLx¿n] Ifltu|:t 
tGt'x¿ lgsf] kfg{ / ;ª\j|md0f ;dfwfg kfg{ dbt ub{5g\ . k|fo AofS6]l/ofsf] 
;ª\j|md0f x'+bf Go'6«f]lkmnsf] ;ª\Vof cToflws j[l4 x'G5 .

Ocf]l;gf]lkmn M logLx¿sf] b'O{cf]6f nf]a ePsf] Go'lSno; x'G5g\ . logLx¿n] 
kl/hLjLnfO{ dfg]{, SofG;/ sf]ifnfO{ gi6 ug]{, PnhL{sf] k|ltlj|mof b]vfpg] sfo{ ub{5 .  
PnhL{ / h'sfx¿sf] ;ª\j|md0f x'Fbf Ocf]l;gf]lkmnsf] ;ª\Vof j[l4 x'G5 .

a];f]lkmn M logLx¿sf] Go'lSno; d[uf}nf cfsf/sf] x'G5g\ . logLx¿n] PnhL{ x'+bf x]kfl/g / 
lx:6fldg lgsfNg] / /ut hDg glbg] ub{5 . logLx¿ ;a}eGbf sd kfOg] No'sf];fO6 x'g\ / 
logLx¿sf] ;ª\Vof Chronic myeloid leukemia df j[l4 x'G5 .

-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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 /ftf /Sts0f / ;]tf /Sts0fsf] cfsf/ s:tf] x'G5 <
-cf_	 /StcNktf ePsf] dflg; Ps}l5g lxF8\bf klg yfS5, sf/0f n]Vg'xf];\ .
-O_	 u|fg'n/ No'sf];fO6sf k|sf/x¿ n]Vg'xf];\ .
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-O{_	 ;]tf /Sts0fsf] sfo{x¿ n]Vg'xf];\ .
-p_	 x]df]Unf]lag eg]sf] s] xf] < o;sf] sfo{ n]Vg'xf];\ .
-pm_	 /ldtfsf] /ut k/LIf0f ubf{ ;]tf /Sts0fsf] dfqf ;fdfGo 

cj:yfsf] eGbf sd kfOP5 eg] pgnfO{ b]lvPsf] /f]usf] gfd 
n]Vg'xf];\ / pSt /f]u nfUbf s] s:tf ;d:ofx¿ b]lvg ;S5g\ <  
n]Vg'xf];\ .

-C_	 /ftf /Sts0f / ;]tf /Sts0flar s'g} rf/ km/sx¿ n]Vg'xf];\ .
-P_	 ;"Idbz{s oGqdf /utsf] :d]o/ cjnf]sg ubf{ lrqdf 

b]vfOPsf] h:tf] ;+/rgf e]l6P eg] lgDglnlvt k|Zgx¿sf] 
pQ/ n]Vg'xf];\ .
 A / B sf] gfd n]Vg'xf];\ .

 A / C lardf s'g} Ps km/s n]Vg'xf];\ .

rf}yf] lbg (Fourth day)
ljifoj:t' M /ut

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• /utsf] sfo{ atfpg
•• /St;d"x / /St;d"xsf] klxrfgsf] dxŒj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
/St;d"xsf] rf6{

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg u/fpg'xf];\ M

-c_	 /utsf] sfo{ s] s] xf] <

-cf_	 /St ;d"x slt k|sf/sf] x'G5 <

-O_	 /St ;d"x lsg cfjZos kb{5 <

-O{_	 /St;d"x gldn]sf] /ut la/fdLnfO{ lbOPdf s] x'G5 <

lj|mofsnfk @ M ;d"xut 5nkmn / k|:t'tLs/0f (Groupwise discussion and 
presentation)

-c_	 ljBfyL{nfO{ tLg ;d"xdf ljefhg ug'{xf];\ / Pp6f ;d"xnfO{ /utsf] kl/jxg sfo{, bf];|f] ;d"xnfO{ 
lgoGq0f sfo{ / t];|f] ;d"xnfO{ ;'/Iff sfo{ lbO{ 5nkmn ug{ nufpg'xf];\ . 5nkmnkZrft\ 

A 

B 

C 
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rf6{k]k/df n]Vg nufO{ k|To]s ;d"xaf6 Ps hgfnfO{ k]g Og b ld8n ljlwaf6 Ps hgfnfO{ 
5gf]6 u/]/ k|:t't ug{ nufpg'xf];\ .

-cf_	 k|:t'tLs/0fkZrft\ k[i7kf]ifg lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

/utn] clS;hg / sfa{g 8fOcS;fO8sf] cf];f/ k;f/ ug]{, z/L/nfO{ cfjZos kf]ifs tŒj, 
OGhfOd, xdf{]g / cgfjZos kbfy{nfO{ z/L/sf] Ps efuaf6 csf{] efudf k'¥ofpg] h:tf kl/jxg 
sfo{, z/L/sf] tfkj|mdnfO{ ;Gt'ng ug]{, z/L/df cfjZos kfgL, cGo t/n kbfy{ / /f;folgs 
kbfy{sf] dfqf lgoGq0f ug]{ h:tf lgoGq0f sfo{ / /f]usf sL6f0f';Fu n8]/ z/L/nfO{ /f]u nfUgaf6 
arfpg], PlG6a8Lsf] pTkfbg u/L /f]u k|lt/f]wfTds Ifdtf j[l4 ug]{ / rf]6k6s nfu]sf 7fpFdf 
/utnfO{ hdfO{ /ut aUgaf6 arfpg] h:tf ;'/Iffsf] sfo{ ub{5 .

lj|mofsnfk # M /St ;d"xsf] clen]vLs/0f (Documentation of blood group)

-c_	 kf7\ok':tssf] k]h g= !!^ sf] lj|mofsnfk %=@ ug'{xf];\ .

	

	
-cf_	 /utsf] /ftf] /Sts0fdf /x]sf] Ps k|sf/sf] ;'u/ PlG6h]g A / B x'G5 atfpg'xf];\ / o;sf] 

pkl:ylt jf cg'kl:yltsf cfwf/df /St ;d"x A, B, AB / O x'G5 eGg] s'/f atfpg'xf];\ .

-O_	 Rh factor Ps k|sf/sf] k|f]l6g xf] h;n] /St ;d"xnfO{ kf]lhl6e / g]u]l6edf 5'6\ofOG5 eGg] 
s'/f atfpg'xf];\ .

-O{_	 z}Ifl0fs kf6Ldf tnsf] tflnsf agfO{ ABO k|0ffnL / Rh k|0ffnLaf6 /St ;d"xnfO{ cf7 
;d"xdf juL{s/0f ug]{ s'/f :ki6 kfg'xf];\ .
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PlG6h]g A PlG6h]g B Rh factor jf PlG6h]g D /St;d"x

ePsf] gePsf] gePsf] A g]u]l6e

ePsf] gePsf] ePsf] A kf]lhl6e

gePsf] ePsf] gePsf] B g]u]l6e

gePsf] ePsf] ePsf] B kf]lhl6e

ePsf] ePsf] gePsf] AB g]u]l6e

ePsf] ePsf] ePsf] AB kf]lhl6e

gePsf] gePsf] gePsf] O g]u]l6e

gePsf] gePsf] ePsf] O kf]lhl6e

lgisif{

/ftf /Sts0fsf] ;txdf PlG6h]g A, B, A / B b'j}} ePsf] tyf A / B b'j}} gePsf] /ut s|dzM 
6fOk A, B, AB / O /St ;d"x x'g\ . Rh factor ePsf] /ut kf]lhl6e / Rh factor gePsf] 
/ut g]u]l6e ;d"x x'g\ .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

xfn;Dd $% cf]6f dfGotf k|fKt /St ;d"x k|0ffnLx¿ 5g\ . Jofks ¿kdf k|of]u x'g] /St ;d"x 
k|0ffnL ABO / Rh k|0ffnL x'g\ . /ftf] /Sts0fdf 6fFl;P/ /x]sf] PlG6h]gn] JolStsf] /St ;d"x 
lgwf{/0f ub{5 . d'Vo /St ;d"x ABO (A, B, AB / O_ / Rh (Rh-D positive jf Rh-D 
Negative) x'g\ . /ftf /Sts0fdf ;txdf 6fFl;P/ /x]sf PlG6h]gx¿ ;'u/ jf k|f]l6g x'g\ .

PlG6h]g

A Positive /ut

/St;d"x ABO sf] PlG6h]g ;'u/ xf] eg] Rh /St;d"x sf] PlG6h]g k|f]l6g xf] . k|of]uzfnfdf 
/St ;d"x 5'6\ofpg] ljlw o; k|sf/ 5g\ . tLgcf]6f :nfO8 lnP/ A, B / D n]an ul/G5, 
k|To]s :nfO8df Ps Ps yf]kf /ut /flvG5, To;kl5 n]en A n]lvPsf] :nfO8df PlG6;]/d A, 
B n]lvPsf] :nfO8df PlG6;]/d B / D n]lvPsf] :nfO8df PlG6;]/d D Ps Ps yf]kf /flvG5 . 
PlG6;]/d A df dfq} /utsf] l9Ssf jf 5f]j|mf (Agglutination) aG5 eg] A /St ;d"x, PlG6;]/d 
B df dfq /utsf] l9Ssf aG5 eg] B /St ;d"x / PlG6;]/d A / B b'j}}df /utsf] l9Ssf aG5 
eg] AB /St ;d"x / PlG6;]/f A / B b'j}}df /utsf] l9Ssf aGb}g eg] O /St ;d"x x'G5 . 
/utdf PlG6;]/d D jf l/;;\ ˆofS6/sf] pkl:ylt jf cg'kl:yltsf cfwf/df kf]lhl6e / g]u]l6e 
u/L b'O{ ;d"xdf ljefhg ul/G5 . olb PlG6;]/d D df /utsf] l9Ssf aG5 eg] kf]lhl6e / 
PlG6;]/d D df /utsf] l9Ssf aGb}g eg] g]u]l6e /St ;d"x x'G5 .

O-ve /St ;d"xsf] /ftf /Sts0fdf PlG6h]g x'Fb}g / o;n] ubf{ cGo /St ;d"x;Fu Agglutination 
x'b}g . To;}n] O-ve /St ;d"xsf] /ut h'g;'s} /St ;d"x ePsf] JolStnfO{ lbg ;lsG5 / of] /St 
;d"xnfO{ ljZjJofkL bftf ;d"x (Universal donar) elgG5 . AB+ve /St ;d"xsf] KnfHdfdf 
PlG6a8L x'b}g / o;n] ubf{ cGo /St ;d"xsf] /ftf /Sts0f;Fu Agglutination x'b}g . To;}n] 
AB+ve /St ;d"xsf] /ut ePsf] JolStnfO{ h'g;'s} /St ;d"x ePsf] /ut lbg ;lsG5 / of] 
/St ;d"xnfO{ ljZjJofkL k|fks ;d"x (Universal Recipient) elgG5 .
ljZjdf O+ve /ut ;a}eGbf w]/} kfOg] /St ;d"x xf] eg] AB –ve ;a}eGbf sd kfOg] /St ;d"x xf] .
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-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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M 

-c_	 Kn]6n]6\; sxfF aG5 < Kn]6n]6\;sf] sfo{ n]Vg'xf];\ . 
-cf_	 x]df]lkmlnof / y|f]Daf];fO6f]l;; eg]sf] s] xf] <
-O_	 /utsf sfo{x¿ s] s] x'g\ <
-O{_	 Ps hgf df]6/;fOsndf ;jf/ JolSt ;8s b'3{6gfdf k/]/ /ut w]/} au]sf] /x]5 / xtf/ 

xtf/ xl:k6ndf k'¥ofP/ 8«fOleª nfO;]G;df pNn]v ePsf] /St;d"x cfwf/df /ut 
r9fP5 t/ /ut k/LIf0f ubf{ km/s /St ;d"x kfOof] eg] s] x'g ;S5 < n]Vg'xf];\ .

-O{_	 /ut la/fdLnfO{ r9fpg' clu s] s] k/LIf0f ug'{kb{5 <

kl/of]hgf sfo{ (Project Work)
lj1fg lzIfssf] ;xof]udf cfˆgf] ljBfno glhs} /x]sf] :jf:Yo rf}sLdf k|of]uzfnf eP e|d0f 
cfof]]hgf ug'{xf];\ . :jf:Yo rf}sLdf /ut / /St;~rf/;DaGwL pknAw ljj/0f ;ª\sng ug'{xf];\ 
;fy} /St ;d"x yfxf gx'g]n] /St ;d"x k/LIf0f u/fpg'xf];\ . ;ª\slnt ljj/0fcg';f/ dfgj /ut / 
/St;~rf/;DaGwL 5f]6f] k|ltj]bg tof/ ug'{xf];\ . cfjZostfcg';f/ OG6/g]6sf] ;xof]u lng'xf];\ . 
tof/ u/]sf] k|ltj]bg sIffdf k|:t't ug'{xf];\ / 5nkmn ug'{xf];\ .

kfFrf}F lbg (Fifth day)
ljifoj:t' M d'6'

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• d'6'sf] aflx/L agfj6 j0f{g ug{
•• d'6'sf] aflx/L agfj6sf] lrq sf]g{
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tn lbOPsf d'6'sf] lrq cjnf]sg ug{ nufO{ lgDglnlvtlnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis 
dGyg u/fpg'xf];\ .

-s_	 lrqdf s] b]vfOPsf] 5 <

-v_	 of] sxfF /x]sf] x'G5 <

-u_	 of] s:tf] df+zk]zLn] ag]sf] x'G5 <

-3_	 o;sf] k|d'v sfo{ s'g xf] <

lj|mofsnfk @ M /fFuf jf v;Lsf] d'6'sf] cjnf]sg (Observation of heart of buffalo or 
goat)

-c_	 kf7\ok':tssf] k]h g= !!* sf] lj|mofsnfk g= %=# ug'{xf];\ .
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-cf_	 d'6'sf] cjl:ylt, k]l/sfl8{od, k]l/sfl8{on ˆn'8, sfl8{os df+zk]zL, cflbsf af/]df 5nkmn 
ug'{xf];\ . 

-O_	 ;a} ljBfyL{nfO{ xftsf] d'7L agfpg nufpg'xf];\ / tkfO{Fx¿sf] d'7Lsf] cfsf/ hq} d'6'sf] 
;fOh x'G5 eGg'xf];\ / d'7Lsf] cfsf/sf cfwf/df s;sf] d'6' 7'nf] /x]5 egL t'ngf ug{ 
nufpg'xf];\ .

-O{_	 /St;~rf/ k|0ffnLdf d'6'sf] e"ldsf atfpg'xf];\ .

-p_	 dfgj d'6'sf] aflx/L agfj6 z}Ifl0fs kf6Ldf sf]b}{ ;Fu;Fu} ljBfyL{nfO{ klg lrq sf]g{ nufpg'xf];\ .  
ljBfyL{sf] sfdsf] lg/Gt/ cg'udg ub}{ cfjZostfcg';f/ /rgfTds k[i7kf]if0f k|bfg ug{'xf];\ 
/ lgDglnlvt lgisif{df k'Ug dbt ug'{xf];\ .

lgisif{

d'6' sfl8{os df+zk]zLn] ag]sf] cª\u xf] h;nfO{ k]l/sfl8{on ˆn'8 /x]sf] k]l/sfl8{odn] 9fs]sf] 
x'G5 . k]l/sfl8{on ˆn'8n] d'6'nfO{ afx\o rf]6k6s tyf em6\sf nfUgaf6 arfpF5 . d'6'n] z/L/df 
/ut kDk ub{5 .

5}6f}F lbg (Sixth day)
ljifoj:t' M d'6'

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/specific objectives)
•• d'6'sf] leqL agfj6sf] JofVof ug{
•• d'6'sf] leqL agfj6sf] lrq agfpg
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf d'6'sf] lrq cjnf]sg ug{ nufO{ lgDglnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg 
u/fpg'xf];\ .

lj|mofsnfk @ M d'6' / d'6';Fu ;DalGwt lel8of] cjnf]sg / 5nkmn (Heart and heart 
related video observation and discussion)

-c_	 dfgj d'6';DaGwL lel8of]x¿ b]vfpg'xf];\ / lel8of] 
cjnf]sgsf j|mddf dxŒjk"0f{ a'Fbfx¿ l6kf]6 ug{ 
nufpg'xf];\ . ljBfyL{x¿sf] a'emfOnfO{ k|ltlaDag 
u/fpg'xf];\ .

-cf_	 ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ / 
v;L jf /fFufsf] 8fO;]S;g ul/Psf] d'6' kfn}kfnf] cjnf]sg 
ug{ nufO{ d'6'sf] sf]7f, d'6'sf] lardf df+zk]zLsf] afSnf] 
;+/rgf, cl/sn / e]lG6«snx¿, cl/snx¿sf] cfsf/, 
cl/sn / e]lG6«snsf] df+zk]zLsf] ;+/rgf, Pcf]6f{ / 
e]gfsfef, kNdf]g/L wdgL / kNdf]g/L lz/f, d'6'sf eNex¿ cflb cjnf]sg ug{ / 5nkmn ug{ 
nufpg'xf];\ / ltgLx¿sf] af/]df 5f]6s/Ldf l6kf]6 ug{ nufpg'xf];\ .

-O_	 k|To]s ;d"xsf] Ps hgfnfO{ 5gf]6 u/L d'6'sf] cfGtl/s ;+rgfsf af/]df k|:t'lt lbg nufpg'xf];\ .

-O{_	 w]/} kfgL hDdf ug{ w]/} 7'nf] efF8f] / yf]/} kfgL hDdf ug{ ;fgf] efF8f] rflxg] s'/f atfpFb} 
z/L/sf ljleGg efuaf6 cfPsf] /utsf] dfqf w]/} / kmf]S;f]af6 cfPsf] /utsf] dfqf yf]/} 
ePsf] x'gfn] afofF cl/sneGbf bfofF cl/sn 7'nf] x'g'sf] sf/0f atfpg'xf];\ .

-p_	 Pp6f es'G8f] lng'xf];\ / Ps hgf ljBfyL{nfO{ cufl8 af]nfP/ glhs / 6f9f kmfNg nufpg'xf];\ .  
es'G8f]nfO{ glhs kmfNbf ls 6f9f kmfNbf w]/} an cfjZos kb{5, ;f]Wg'xf];\ / o; s'/fnfO{ 
bfofF e]lG6«snsf] eGbf afofF e]lG6«snsf] df+zk]zL afSnf] x'g'sf] sf/0f hf]8L 5nkmn u/L n]Vg 
nufpg'xf];\ .

-pm_	 cl/sn v'lDrFbf / e]lG6«sn v'lDrFbf s'g s'g eNe v'Ng] / aGb x'g] ;fy} /ut sxfFaf6 sxfF 
hfg] s'/f 5nkmn ug'xf];\ .

-C_	 z}Ifl0fs kf6Ldf dfgj d'6'sf] lrq sf]g'{xf];\ / ;Fu;Fu} ljBfyL{nfO{ klg lrq sf]g{ nufpg'xf];\ . 
ljBfyL{sf] sfdsf] lg/Gt/ cg'udg ub}{ cfjZostfcg';f/ /rgfTds k[i7kf]if0f k|bfg ug{'xf];\ .

-P_	 cl/sn / e]lG6«sn, bfofF cl/sn / afofF cl/sn, bfofF e]lG6«sn / afofF e]lG6«sn, kNdf]g/L 
wdgL / kNdf]g/L lz/flardf T model df t'ngf ug]{ lj|mofsnfk ug'{xf];\ lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ .
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lgisif{

dfgj d'6'df dflyNnf] b'O{ cl/sn / tNnf] b'O{ e]lG6«sn u/L rf/ sf]7f x'G5 . cl/snn] /ut 
hDdf ug]{ / e]lG6«snn] /utnfO{ z/L/sf ljleGg efult/ kDk ug]{ sfo{ ub{5 . d'6'df afOsl:k8, 
6«fOsl:k8, Pcf]l6{s / kNdf]g/L u/L rf/cf]6f eNe x'G5g\ . cl/sn v'lDrFbf kNdf]g/L eNe 
/ Pcf]l6{s eNe aGb eO{ 6«fOsl:k8 eNe / afOsl:k8 eNe v'n]/ /ut e]lG6«sndf k'U5 / 
e]lG6«sn v'lDrbf+ 6«fOsl:k8 eNe / afOsl:k8 eNe aGb eO{ kNdf]g/L eNe / Pcf]l6{s eNe 
v'n]/ bfofF e]lG6«snaf6 /ut kmf]S;f] / afofF e]lG6«snaf6 /ut z/L/sf ljleGg efudf k'U5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

j|m; ;]S;gdf sfl6Psf] d'6'df ;a}eGbf aflx/sf] k]l/sfl8{od jf Olksfl8{od, dWo dfof]sfl8{od 
/ leqL OG8f]sfl8{od u/L tLg txx¿ b]lvG5 . 6«fOsl:k8 eNenfO{ Right atrioventricular 
valve / afOsl:k8 eNenfO{ Left atrioventricular valve  klg elgG5 ,kNdf]g/L / Pcf]l6{s 
eNenfO{ ;]ldn'gf/ eNe klg elgG5 lsgls logLx¿df l;d]l6«sn cw{rGb| cfsf/sf] tLgcf]6f 
s:k (Cusp) x'G5 .

-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 lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 d'6'sf] df+zk]zLdf z'4 /ut k'¥ofpg] / d'6'sf] df+zk]zLaf6 cz'4 /ut lkmtf{ Nofpg] 
/St gnLsf] gfd n]Vg'xf];\ .

-cf_	 k]l/sfl8{on ˆn'8 eg]sf] s] xf] < o;sf] sfo{ n]Vg'xf];\ .
-O_	 cl/sn / e]lG6«snlar s'g} b'O{ km/s n]Vg'xf];\ .
-O{_	 bfofF e]lG6«sn eGbf afofF e]lG6«sn afSnf] df+zk]zLn] ag]sf] x'G5 lsg <
-p_	 lbOPsf] lrq cWoog u/L tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ .

 A sf] gfd / B sf] sfo{ n]Vg'xf];\ .

 C v'lDrbfF s'g s'g eNe aGb x'G5 / s'g s'g eNe v'Nnf 
x'G5 < o;df /ut d'6'sf] s'g efuaf6 sxfF k'Ub5 <

kl/of]hgf sfo{ (Project work)

Sn] / ljleGg /ª\ux¿ k|of]u u/]/ dfgj d'6'sf] 3D df]8]n agfpg'xf];\ .

A 

B 
C 
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;ftf}F lbg (Seventh day) 
ljifoj:t' M x[bo3ft

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• x[bo3ft, x[bo3ft hf]lvdsf sf/0fx¿ tyf /f]syfd / aRg] pkfox¿ atfpg
•• x[bo3ft k/LIf0f / pkrf/ ug]{ tl/sf j0f{g ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
x[bo3ftsf nIf0fx¿ ePsf] rf6{ / x[bo3ftsf] lel8of], d'6'sf] k/LIf0f ug]{ lrqx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf] tYofª\s k|:t't u/L lgDglnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg u/fpg'xf];\ .

ljZj :jf:Yf ;ª\u7gsf cg';f/ @)!( df ljZje/ nueu ! s/f]8 &( nfv dflg;sf] sf]/f]g/L 
ef:s'n/ l8lhhaf6 d[To' eof] h'g ljZjJofkL d[To'sf] #@Ü xf] . tLdWo] *%Ü d[To' x[bo3ft / 
:6«f]ssf] sf/0faf6 ePsf] lyof] .

-c_	 x[bo3ft eg]sf] s] xf]nf <

-cf_	 x[bo3ft s;/L x'G5 <

-O_	 x[bo3ftsf] sf/0fx¿ s] s] x'g\ <

lj|mofsnfk @ M lel8of] cjnf]sg / 5nkmn (Video observation and discussion)

-c_	 x[bo3ft;DaGwL lel8of] b]vfpg'xf];\ / x[bo3ftsf af/]df n]Vg nufO{ b'O{÷tLg hgfnfO{ k|:t't 
ug{ nufpg'xf];\ . k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ .

-cf_	 x[bo3ft hf]lvdsf sf/0f tŒjx¿ 5nkmn u/L l6kf]6 ug{ nufpg'xf];\ / s]xL ljBfyL{x¿nfO{ 
k|:t't ug{ nufpg'xf];\ .

lj|mofsnfk # M rf6{sf] cjnf]sg / 5nkmn (Chart observation and discussion)

-c_	 x[bo3ftsf nIf0fx¿ n]lvPsf] rf6{ z}Ifl0fs kf6Ldf 6fF:g'xf];\ / x[bo3ftsf] nIf0fx¿ s'g} 
Ps ljBfyL{nfO{ k9\g nufpg'xf];\ .

-cf_	 rf6{df n]lvPsf nIf0fx¿ 5nkmn ug'{xf];\ .

lj|mofsnfk $ M ;f]Rg], hf]8L agfpg] / cg'ej cfbgk|bfg ug]{ (Think, pair and share)

-c_	 x[bo3ftsf] /f]syfd / aRg] pkfox¿ s] s] x'g\ < ljBfyL{nfO{ JolStut ¿kdf pQ/ ;f]r]/ 
n]Vg nufpg], glhs} a:g] ;fyL;Fu hf]8f agfP/ cfkm"n] ;f]r]sf s'/fx¿ cfkm\gf] hf]8fnfO{ 
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cfbfgk|bfg ug{ nufpg'xf];\ . hf]8fdf cfbfgk|bfg ug{ nufO{ ;s]kl5 k|To]s hf]8fdf ;]o/ 
ePsf] s'/fx¿ hf]8fdf /x]sf dWo] Ps hgfnfO{ cleJoSt ug{ nufpg'xf];\ / ljBfyL{sf] 
cleJolStnfO{ z}Ifl0fs kf6Ldf l6kf]6 ug'{xf];\  / cGtdf s]xL s'/f 5'6]sf] eP ljBfyL{x¿sf] 
k|ltlj|mofnfO{ ;d]6L yk k[i7kf]if0f k|bfg ug{xf];\ .

-cf_	 dfyLsf] lj|mofsnfkaf6 lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

d'6'sf] tGt'df /utsf] k|jfx PSsfl; sd x'g] jf cj?4 eO{ d'6'sf] sfo{df afwf k'Ug uO{ 
JolStnfO{ lgs} ufx|f] x'g] cj:yf x[bo3ft xf] . o;sf sf/0fx¿ pd]/, ;'tL{hGo kbfy{sf] ;]jg, 
pRr /Strfk, pRr sf]n]:6]/f]n, dw'd]x, x[bo3ftsf] kfl/jfl/s Oltxf;, lgoldt Jofofdsf] 
cefj / c:j:ys/ cfxf/, tgfjk"0f{ hLjgz}nL / cj}w nfu'cf}ifwsf] k|of]u x'g\ . o;sf nIf0fx¿ 
5ftLdf Psbd} bafa h:tf] dx;'; eO{ PSsfl; ;xg g;Sg] u/L b'Vg' tyf b'vfO lj:tf/} sfFw, 
xft, 3fF6L, bfFt jf slxn]sfxLF k]6;Dd klg k}mng', lr;f] kl;gf cfpg', ysfg dx;'; x'g', 6fpsf] 
b'Vg' jf crfgs rSs/ nfUg', jfsjfsL nfUg', Zjf; k]mg{ ufx|f] x'g' cflb x'g\ . :j:y hLjgz}nL, 
tf}n lgoGq0f, :j:y cfxf/, tgfj Joj:yfkg, lgoldt Jofofd, pRr /Strfk / dw'd]xsf] 
pkrf/ Pjd\ dBkfg, w'd|kfg tyf ;'tL{ ;]jgsf] kl/Tofu u/L x[bo3ft /f]syfd ug{ ;lsG5 .

lj|mofsnfk % M hf]8fdf k9fO (Pair reading)

-c_	 ljBfyL{x¿nfO{ hf]8fdf /xg nufpg'xf];\, kf7\ok':tssf] k]h g= !@$ sf] x[bo3ftsf] k/LIf0f 
/ pkrf/sf] cg'R5]bx¿ k9\g lbg'xf];\, k9\g] j|mddf klxnf] a'Fbf Ps hgfnfO{ k9\g nufpg'xf]; 
csf]{nfO{ k|Zg ;f]Wg nufpg'xf];\, k9\g]n] pQ/ lbg] lgod nufpg'xf];\ . csf]{ aF'bfsf nflu 
hf]8fsf] e"ldsf kl/jt{g u/L kfn}kfnf] oxL k|lj|mofn] k9\g nufpg'xf];\ .

-cf_	 ljBfyL{nfO{ ECG, ECO, Angiogram, CT Angiogram, MRI  sf] lgDglnlvt lrqx¿ 
b]vfpg'xf];\ / oL ljlwaf6 x[bo3ftsf] k/LIf0f ul/g] s'/f atfpg'xf];\ .
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ECG ECO Angiogram 

CT Angiogram MRI of Heart 

-O_	 hf]8fdf k9fO / lrq cjnf]sgkZrft\ ljBfyL{x¿n] k|fKt u/]sf 1fgsf] k|ltlaDag u/fpg'xf];\ 
/ lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

x[bo3ftsf] /Stk/LIf0f, ECG, ECO, Angiogram, CT angiogram  / MRI u/]/ ul/G5 eg] 
o;sf] pkrf/ PlGhof]Knf:6L / :6]lG6ª, / cf]kg x6{ ;h{/L u/]/ ul/G5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 x[bo3ft eg]sf] s] xf] <
-cf_	 x[bo3ftsf] nIf0fx¿ s] s] x'g\, n]Vg'xf];\ .
-O_	 x[bo3ftsf] sf/0f / o;af6 aRg] pkfox¿ n]Vg'xf];\ .
-O{_	 Ps hgf dflg;nfO{ PSsfl; 5ftLdf Psbd} bafa dx;'; eO{ ;xg} g;Sg] u/L b'v]5 

/ b'vfO la:tf/} sfFw, xft, 3fF6L;Dd km]lnP/ Zjf; km]g{ ufx|f] eP5 eg]
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o	pSt dflg;nfO{ s] ePsf] xf]nf <
o	pSt ;d:ofsf] k|d'v sf/0f s] xf] <
o	pSt dflg;nfO{ tTsfn c:ktfndf nu]/ s'g s'g k/LIf0f ug'{kb{5 <

kl/of]hgf sfo{ (Project work)

cfˆgf] kl/jf/ jf l5d]sdf s;}nfO{ x[bo3ft ePsf] /x]5 eg] x[bo3ft x'bf s] s:tf nIf0fx¿ 
b]vfkg]{ /x]5g\ < JolSt;Fu ;+jfb u/L nIf0fx¿ l6kf]6 ug{ nufO{ sIffdf a'emfpg nufpg'xf];\ .

cf7f}F lbg (Eighth day)
ljifoj:t' M x[bo3ft

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• PlGhof]u|fkmLsf] kl/ro lbg
•• sf]/f]g/L PlGhof]Knf:6L / :6]lgªsf] kl/ro lbg
•• sf]/f]g/L wdgL afOkf; ;h{/Lsf]  kl/ro lbg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
PlGhof]u|fkmLsf] lel8of] sf]/f]g/L PlGhof]Knf:6L / :6]lG6ªsf] lrq / lel8of] / sf]/f]g/L wdgL afOkf; 
;h{/Lsf] lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg u/fpg'xf];\ M

-c_	 x[bo3ftsf] k/LIf0f s;/L ul/G5 xf]nf <

-cf_	 x[bo3ft ePsf] dfG5]sf] pkrf/ s;/L ul/G5 xf]nf <

lj|mofsnfk # M lel8of] cjnf]sg / 5nkmn (Video observation and discussion)

-c_	 PlGhof]u|fkmLsf] lel8of] b]vfpg'xf];\ lel8of] cjnf]sgsf] j|mddf dxŒjk"0f{ a'Fbfx¿ l6kf]6 ug{ 
nufpg'xf];\ . ljBfyL{sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .

-cf_	 lgDglnlvt k|Zgx¿ 5nkmn u/L pQ/ n]Vg nufpg'xf];\ M

•• PlGhof]u|fkmL eg]sf] s] xf] <
•• /utdf ljz]if lsl;dsf] ;"rs kbfy{ lsg xflnG5 <
•• PlGhof]u|fkmLaf6 cfPsf] PS; /] Od]hnfO{ s] elgG5 <

-O_	 dflysf k|Zgx¿df ljBfyL{n] tof/ kf/]sf] pQ/x¿ k|:t't ug{ nufpg'xf];\ / k[i7kf]if0f;lxt 
lgDglnlvt lgisif{df k'¥ofpg'xf];\ . 



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)180

lgisif{

/utdf ljz]if k|sf/sf] ;"rs kbfy{ -contrast medium_ OGh]S6 u/]/ /St gnLdf x'g] cj/f]w 
k/LIf0f ug{sf nflu Ps k|sf/sf] fluroscopy PS;-/] g} PlGhof]u|fkmL xf] . PlGhof]u|fkmLsf] j|mddf 
l;h{gf ul/Psf] PS;-/] 5ljnfO{ PlGhof]u|fd elgG5 .

lj|mofsnfk $ M lel8of] / lrq cjnf]sg (Video and picture observation)

sf]/f]g/L PlGhof]Knf:6L / :6]lG6ª / sf]/f]g/L wdgL afOkf; ;h{/Lsf] lel8of] / lrq b]vfpg'xf];\ .  
lel8of] / lrq cjnf]sgsf] j|mddf dxŒjk"0f{ a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . ljBfyL{x¿sf] 
a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .

sf]/f]g/L afOkf; ;h{/LPlGhof]Knf:6L / :6]lG6ª

lj|mofsnfk % M u|flkm6L (Graffiti)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ . lel8of] / lrq cjnf]sg u/fPkl5 sf]/f]g/L 
PlGhof]Knf:6L, :6]lG6ª / sf]/f]g/L wdgL afOkf; ;h{/Lsf af/]df ;d"xdf 5nkmn u/fO{ 
rf6{k]k/df n]Vg nufpg'xf];\ .

-cf_	 k|To]s ;d"xn] rf6{k]k/df n]lvPsf] s'/fx¿ rf/} ;d"xdf cWoog ug{ nufO{ yk36 ug{ 
nufpg'xf];\ .

-O_	 cfcfˆgf] ;d"xsf] rf6{k]k/ lnP/ Ps hgfnfO{ z}Ifl0fs kf6Ldf 6fF;]/ k|:t't ug{ nufpg'xf];\ .

-O{_	 cfjZostfcg';f/ /rgfTds k[i7kf]if0f k|bfg ub}{ lgDglnlvt lgisif{df k'¥ofpg'xf];\ .
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lgisif{

d'6'sf] wdgLsf] ;fF3'/f] efudf kftnf], Sofy]6/ v'6\6fsf] cyjf xftsf] wdgLaf6 k7fpF5g\ . 
PlGhof]Knfl:6 ubf{ Sofy]6/nfO{ ;fF3'l/Psf] wdgLdf k7fO;s]kl5 To;df h8fg ul/Psf] ;fgf] 
a]n'gdf xfjf k7fP/ km'nfOG5 / km'n]sf] a]n'gn] bafa k}bf u/L ;fF3'l/Psf] wdgLnfO{ klxn]sf] 
h:t} cj:yfdf Nofpg dbt u5{ t/ cfw'lgs ;dodf pSt Sofy]6/;Fu} Pp6f ;fgf] tf/hfnL 
6\o'a -stent_ ;d]t k7fP/ a]n'gsf] ;xof]un] :6]G6nfO{ km'sfP/ :yfoL ¿kdf ToxL /flvG5 h;n] 
cj?4 wdgL :yfoL ¿kn] km/flsnf] kfg{ / /ut k|jfxdf ;'wf/ ug{ dbt u5{ . PlGhof]Knfl:6 
ubf{ :6]G6sf] ;d]t k|of]u ug]{ of] ljlwnfO{ :6]lG6ª elgG5 .

x[bo3ftsf] ;dodf cfktsfnLg zNolj|mof u/]/ lrlsT;sn] d'6'df x'g] /ut k|jfx ;'rf? ug{ 
z/L/sf] cGo efuaf6 -vf; u/L lk8f}Fnfaf6_ Pp6f :j:y /St lz/f -vein_ lnP/ gofF af6f] 
l;h{gf u5{g\ h;nfO{ sf]/f]g/L afOkf; ;h{/L elgG5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

sf]n]:6]/f]n af];f] jf d}g h:tf] kbfy{ xf] h;n] sf]if lemNnL, xdf]{gx¿ / le6fldg D agfpg 
dbt ub{5 . /utdf sf]n]:6]/f]n vfgf / sn]hf]af6 aG5 . /utdf sf]n]:6]/f]n lnkf]k|f]l6gsf 
¿kdf hfG5 . :j:y z/L/df sf]n]:6]/f]nsf] hDdf dfqf @)) mg/dL eGbf sd x'g'k5{ 
h;dWo] Low Density Lipid (LDL) sf]n]:6]/f]nsf] dfqf !#) mg/dL eGbf sd, High 
Density Lipid(HDL) sf]n]:6]/f]nsf] dfqf k'?ifdf $% / dlxnfdf %) mg/dL eGbf clws / 
6«fOUnfO;]/fO8sf] dfqf eGbf !%) mg/dL eGbf sd x'g'k5{ . pRr sf]n]:6]/f]n a9bf x[bo3ftsf] 
hf]lvd a9\5 lsgls LDL / 6«fOlUn;]/fO8n] vf; u/L d'6'sf] sf]/f]g/L wdgLsf] leqL leQfdf 
6fFl;P/ Knfs (plaque) agfpF5g\ h;af6 /ut aUg] af6f] ;fF3'l/G5 . HDL /fd|f] sf]n]:6]/f]n xf] 
o;n] a9L ePsf] v/fa LDL nfO{ x6fP/ /StgnL ;fF3'l/gaf6 hf]ufpF5 / x[bo3ftsf] ;Defjgf 
36fpF5 . @) b]lv #( jif{ pd]/df /xFbf dlxnfdf eGbf k'?ifdf sf]n]:6]/f]nsf] :t/ a9L x'g] u/] 
klg k|f}9fj:yfdf k'?ifnfO{ eGbf dlxgfjf/L aGb ePsf dlxnfnfO{ pRr sf]n]:6]/f]n / x[bo3ft 
x'g] ;Defjgf a9L x'G5 / k|foh;f] dlxnfx¿df x[bo3ft;Fu ;DalGwt nIf0fx¿ b]lvFb}g h;n] 
ubf{ PSsf;L x'g] x[bo3ftsf sf/0f k'?ifsf] t'ngfdf dlxnfsf] d[To' a9L x'G5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
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•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 PlGhof]u|fkmL ubf{ /utdf lsg ljz]if k|sf/sf] ;"rs kbfy{ OGh]S6 ul/G5 < 
-cf_	 PlGhof]u|fd eg]sf] s] xf] <
-O_	 PlGhof]Knfl:6 / sf]/f]g/L wdgL afOkf; ;h{/Llar km/s n]Vg'xf];\ .
-O{_	 :6]lG6ª s;/L ul/G5 < :6]lG6ª ug'{sf] sf/0f n]Vg'xf];\ .
-O{_	 Ps hgf la/fdLsf] d'6'sf] wdgLdf cj/f]w eP/ d'6'df /St;~rf/ ;'rf? ug{ d'6'/f]u 

ljz]if1n] lk8f}Fnfaf6 Ps6'j|mf :j:y /St gnL lnP/ gofF af6f] agfO{ /St;~rf/ ;'rf? 
ul/lbP eg], lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ .
 /StgnLdf cj/f]w x'g'sf] d'Vo sf/0f n]Vg'xf];\ .

 o;/L /St;~rf/ ;'rf? ug]{ tl/sfnfO{ s] elgG5 <

kl/of]hgf sfo{ (Project Work)
PlGhof]u|fkmL / cf]k]g x6{ ;h{/Lsf af/]df OG6/g]6df vf]hL u/]/ kfj/ kf]OG6 :nfO8 tof/ u/L 
sIffdf k|:t't ug'{xf]; / 5nkmn ug'{xf];\ .

gjf}F lbg (Nineth day)
ljifoj:t' M d'6'sf] w8\sg, /StgnL

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• d'6'sf] w8\sg kl/ro lbg / dxŒj atfpg
•• kN;/]6 dfkg ug{
•• /StgnLx¿sf] kl/ro lbg / dxŒj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
d'6'sf] w8\sg gflkPsf] lrq, /StgnLsf] lrq, /StgnL / kNdf]g/L / l;:6lds /St;~rf/sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zg ;f]wL 5nkmn u/fO{ dl:tis dGyg u/fpg'xf];\ M

-c_	 d'6'sf] 9's9's cfjfh s;/L pTkGg x'G5 <

-cf_	 /utn] lbg] rfk xfdLn] dx;'; ug{ ;lsG5 <

-O_	 /StgnL slt k|sf/sf 5g\ <
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lj|mofsnfk @ M d'6'sf] w8\sg / kN;/]6 dfkg (Heart beat and pulse rate 
measurement)

-c_	 kf7\ok':tssf] k]h g= !@^ sf] lj|mofsnfk %=$ kN;/]6 dfkg ug{ nufpg'xf];\ .

-cf_	 kN;/]6sf af/]df atfP/ ;fdfGotof kN;/]6 / d'6'sf] w8\sgsf] b/ a/fa/ x'G5 eGg'xf];\ .

-O_	 d'6'sf] w8\sg gflkPsf] lrq b]vfpg'xf];\ jf ljBfnodf g;{ ePdf d'6'sf] w8\sg gfKg nufP/ 
;'Gg nufO{ Ps ldg]6df slt k6s d'6' w8\lsG5 l6kf]6 ug{ nufpg'xf];\ . d'6'sf] w8\sg dfkg 
ug]{ oGqsf] af/]df kl/lrt u/fpg'xf];\ .

-O{_	 d'6'sf] df+zk]zLsf] v'DrfO / km'sfOsf] sf/0fn] d'6'sf] w8\sg x'G5 eGg'xf];\ . cf/fd u/]sf] 
cj:yfdf k|ltldg]6 ^)–!)) k6s w8\lsg] / a|fl8sfl8{of (bradycardia) / 6\oflssfl8{of 
(tachycardia) sf af/]df atfpg'xf];\ .

lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Picture observation and discussion)

-c_	 /StgnLsf] lrq b]vfpg'xf];\ / o;sf] k|sf/ 5nkmn u/L atfpg nufpg'xf];\ .
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lj|mofsnfk $ M tftf] s';L{ v]n (Hot chair game)

-cf_	 cfjZostfcg';f/ ljBfyL{sf] ;d"x agfpg'xf];\ . k|To]s ;d"xnfO{ /StgnLsf] k|sf/ wdgL, 
lz/f / sf]lzsfsf] af/]df kf7\o':tsaf6 cWoog ug{ nufpg'xf];\ . o;/L k|To]s ;d"xdf ;'?df 
JolStut ¿kdf / kl5 ;d"xdf ljifoj:t'df l;s]sf] s'/fsf] ;f/f+z lgsfNg nufO{ k|To]s 
;xefuLnfO{ sDtLdf kfFr kfFrcf]6f k|Zg agfpg nufpg'xf];\ . k]g Og b ld8n ljlw jf 
uf]nfk|yf ljlwaf6 Ps hgfnfO{ cufl8 af]nfpg'xf];\ / k|To]s ;d"xaf6 gbf]xl/g] u/L k|Zg 
;f]Wg nufpg'xf];\ . cufl8 a;]sf] ljBfyL{n] hjfkm lbg g;s]sf] cj:yfdf h'g ;d"xsf] 
;xefuLn] k|Zg ;f]w]sf] p;}n] hjfkm lbg nufpg'xf];\ .

-O_	 dflysf] lj|mofsnfkdf k[i7kf]if0f lbFb} yk s'g} s'/fsf] cjwf/0ff :ki6 kfg'{kg]{ ePdf :ki6 
kfg'{xf];\ .

lj|mofsnfk $ M rf6{ lgdf{0f u/L t'ngfTds cWoog (Comparative study by chart 
preparation)

-c_	 ljBfyL{x¿nfO{ ;fd"lxs ¿kdf rf6{k]k/df tnsf] rf6{ agfpg nufpg'xf];\ . lbOPsf] cfwf/df 
wdgL, lz/f / sf]lifsfsf] t'ngf ug{ nufpg'xf];\ .

cfwf/ wdgL lz/f sf]lifsf

leQf afSnf] kftnf] w]/} kftnf] Ps sf]ifsf] tx

eNe x'Fb}g x'G5 x'b}g

/Strfk w]/} sd sd

cjl:ylt df+zk]zLsf] leq df+zk]zLsf] ;txdf sf]if tyf tGt'df

sfo{ d'6'af6 /ut nfg] d'6'lt/ /ut Nofpg] /utdf 3f]lnP/ /x]sf cfjZos j:t' / 
ljsf/ j:t' n]gb]g ug]{

-cf_	 k|To]s ;d"xaf6 Ps hgf 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ M
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lgisif{

d'6'af6 /utnfO{ z/L/sf ljleGg efudf k'¥ofpg] afSnf] df+zk]zL;lxt tLg kqn] ag]sf] /StgnL 
wdgL (Artery) xf] . wdgLx¿ afFl8P/ pkwdgL aG5g\ . z/L/sf ljleGg efuaf6 /ut d'6'df 
k'¥ofpg] kftnf] df+zk]zL;lxt tLg kqn] ag]sf] /StgnL lz/f (Vein) xf] . pkwdgL / pklz/f 
ljefhg eP/ ag]sf hfnLbf/ /StgnL sf]lifsf (capillary) x'g\ . o;n] /utdf 3f]lnPsf 
cfjZos j:t' sf]ifdf k'¥ofpg] / sf]ifdf ag]sf] ljsf/ j:t' ;f];]/ /utdf k'¥ofpF5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

d'6'sf] sinoartrial node / atrioventricular node n] k}bf 
ul/Psf] electrical impulse n] ubf{ d'6'df w8\sg pTkGg x'G5 . 
Sinoartrial node nfO{ d'6'sf] k];d]s/ elgG5 . tL gf]8x¿n] /fd|/L 
sfo{ ug{ g;Sbf a|fl8sfl8{of jf 6\oflssfl8{of x'G5 . a|fl8sfl8{of / 
6\oflssfl8{of x'Fbf d'6'sf] w8\sg ;fdfGo agfpg ljB't\Lo pks/0f 
k];d]s/ h8fg ug'{kb{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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ . 

-c_	 d'6'sf] w8\sg eg]sf] s] xf] < a|fl8sfl8{of ePsf] dflg;df d'6'sf] w8\sg slt x'G5 <
-cf_	 cf/fd u/]sf] cj:yfdf Ps hgf :j:y dflg;sf] kN; /]6 !)) eGbf a9L kfOof] eg] 

p;nfO{ s] ePsf] xf]nf <
-O_	 wdgL / lz/flardf s'g} rf/ km/sx¿ n]Vg'xf];\ .
-O{_	 rf]6k6s nfu]/ lz/faf6 eGbf wdgLaf6 /ut aUg' vt/gfs x'G5, lsg <
-p_	 lbOPsf] lrqdf /StgnL b]vfOPsf] 5 . lrq cWoog u/L lgDglnlvt 

k|Zgx¿sf] pQ/ lbg'xf];\ M
 A sf] gfd / B sf] sfo{ n]Vg'xf];\ .

 lrq B df /x]sf] ;+/rgfsf] gfd n]Vg'xf];\ . of] ;+/rgf lsg 
/StgnL A df gePsf] xf] <

A         B 

C 
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b;f}F lbg (Tenth day)
ljifoj:t' M /St;~rf/ / pRr /Strfk

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• /St;~rf/ -kNdf]g/L / l;:6lds /St;~rf/_ sf] kl/ro lbg
•• /Strfksf] kl/ro lbg
•• pRr /Strfksf nIf0fx¿, sf/0fx¿ / pkfox¿ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
/St ;~rf/sf] lrq / lel8of] /Strfk gfKg] pks/0f jf lrq, pRr /Strfksf nIf0fx¿, sf/0fx¿, 
aRg] pkfox¿ n]lvPsf] rf6{k]k/

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lbOPsf] /St;~rf/sf] lrq / /Strfk gfKg] pks/0f jf o;sf] lrq b]vfpg'xf];\ / lgDglnlvt 
k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

/St;~rf/ k|ls|of /Strfk gfKg] oGq

-c_	 klxnf] lrqdf s] b]vfOPsf] 5 <

-cf_	 d'6'af6 /ut s'g s'g 7fpFdf ;~rf/ x'Fbf]/x]5 <

-O_	 bf];|f] lrqdf b]vfOPsf] pks/0fsf] sfd s] xf] < of] pks/0fn] !$)÷() mmHg jf ;f]eGbf 
a9L b]vfof] eg] s] x'G5 <

lj|mofsnfk @ M lel8of] / lrq cjnf]sg (Video and picture observation)

/St;~rf/ k|lj|mofsf] lel8of] / lrq cjnf]sg ug{ nufpg'xf];\ / lel8of] cjnf]sgsf j|mddf 
dxŒjk"0f{ a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . ljBfyL{x¿sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .
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lj|mofsnfk # M u|flkm6L / sG;]K6 Dofk (Graffiti and concept map)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ . b'O{ ;d"xnfO{ l;:6]lds /St ;~rf/ / b'O{ ;d"xnfO{ 
kNdf]g/L /St;~rf/sf af/]df Goh'lk|G6 n]Vg nufpg'xf];\ . s]xL ;dokl5 Pp6f ;d"xsf] 
Go'hlk|G6 kfn}kfnf] csf]{ ;d"xnfO{ lbg nufO{ tL ;d"xnfO{ gk'u nfu]sf] s'/f yKg nufpg'xf];\ .  
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'xf];\ .

-cf_	 cfjZos k[i7kf]if0f;lxt lgDglnlvt sG;]K6 Dofk agfO{ l;:6]lds /St ;~rf/ / kNdf]g/L 
/St ;~rf/sf] af/]df :ki6 kfg'{xf];\ .

	

bfofF cl/sn bfofF e]lG6«sn 

kmf]S;f] 

afofF cl/sn afofF e]lG6«sn 

z/L/sf ljleGg efux? 

e]gfsfef 

Pcf]6f{ 

6«fOsl:k8 
eNe 

kNdf]g/L wdgL 

kNdf]g/L lz/f afOsl:k8 
eNe Pcf]l6{s eNe 

kNdf]g/L eNe 

l;:6]lds /St ;~rf/ kNdf]g/L /St ;~rf/ 

-O_	 l;:6]lds / kNdf]g/L /St;~rf/sf] lrq agfpg'xf];\ / ljBfyL{nfO{ klg agfpg nufpg'xf];\ .  
lrq sf]bf{ sl7gfO{ b]lvPsf] ljBfyL{x¿nfO{ ;xhLs/0f ug'{xf];\ / lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ .

lgisif{

d'6' / kmf]S;f]lar kNdf]g/L wdgL / kNdf]g/L lz/fåf/f x'g] /St ;~rf/ kNdf]g/L /St ;~rf/  
/ d'6' / z/L/sf ljleGg efular x'g] /St ;~rf/ l;:6]lds /St ;~rf/ xf] . kNdf]g/L /St 
;~rf/df d'6'sf] bfofF e]lG6«snaf6 clS;hg gePsf] /ut kNdf]g/L wdgL x'Fb} kmf]S;f]df / 
kmf]S;f]af6 clS;hgo'St /ut kNdf]g/L lz/f x'Fb} d'6'sf] afofF cl/sndf k'U5 . l;:6]lds 
/St;~rf/df d'6'sf] afofF e]lG6«snaf6 clS;hgo'St /ut Pcf]6f{ x'Fb} z/L/sf ljleGg efux¿df 
/ z/L/sf ljleGg efux¿af6 clS;hg gePsf] /ut e]gfsfef x'b}+ d'6'sf] bfofF cl/sndf k'U5 .

lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Picture observation and discussion)

-c_	 /Strfk gfk]sf] lrq cjnf]sg ug{ nufpg'xf];\ / lgDglnlvt k|Zgx¿ 5nkmn ug'{xf];\ M
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•• /Strfk eg]sf] s] xf] <
•• /St rfk s]n] ubf{ pTkGg x'G5 <
•• /Strfk gfKg] pks/0fnfO{ s] elgG5 <
•• d'6'sf] e]lG6«sn v'lDrbf wdgLsf] leQfdf pTkGg x'g] rfk s] xf] / e]lG6«sn oyf:yfgdf cfpFbf 

wdgLsf] leQfdf pTkGg x'g] rfk s] xf] <
•• ;fdfGo cj:yfdf jo:s dflg;sf] ;/b/ /Strfk slt x'G5 <

-cf_	 dflysf k|Zgdfly 5nkmnkl5 ljBfyL{nfO{ pQ/ n]Vg nufpg'xf];\ / s]xL ljBfyL{nfO{ k|:t't 
ug{ nufpg'xf];\ .

-O_	 k|:t'tLs/0f k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

d'6'sf] e]lG6«sn v'lDrbfF /utn] wdgLsf] leQfdf lbg] rfk g} /Strfk xf] . /StrfknfO{ 
l:kmUdf]Dofgf]ld6/n] gflkG5 . jo:s dflg;sf] /Strfk ;fdfGo cj:yfdf !@)÷*) mmHg 
x'G5 . !@) mmHg l;:6f]lns /Strfk -e]lG6«sn v'lDrFbf wdgLdf kg]{ pRr bafa_ xf] eg] 
*) mmHg 8fO:6f]lns /Strfk -e]lG6«sn oyfl:yltdf kmlsF{bf wdgLdf kg]{ Go"g bafa_ xf] .

lj|mofsnfk $ M 5nkmn;lxt a'Fbfn]vg (Point writting with discussion)

-c_	 /Strfk !$)÷() mmHg jf ;f] eGbf a9L ePsf] cj:yf pRr /Strfk xf] egL atfpg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"x agfpg'xf];\ . pRr /Strfk, o;sf nIf0fx¿, sf/0fx¿ 
/ o;af6 aRg] pkfox¿sf af/]df 5nkmn ug{ nufO{ a'Fbfut ¿kdf n]Vg nufpg'xf];\ . / 
k|To]s ;d"xn] n]lvPsf] a'Fbfx¿ yk36 ug{ k|To]s ;d"xnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . 
;DalGwt ;d"xnfO{ yk s'/f;lxt k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f ub}{ /Strfksf af/]df o;sf] kl/efiff, nIf0fx¿, sf/0fx¿ / o;af6 
aRg] pkfox¿sf] ePsf] rf6{k]k/ z}Ifl0fs kf6Ldf 6fF;]/ :ki6 kfg{'xf];\ / lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ M

lgisif{

/Strfk !$)÷() mmHg jf ;f]eGbf a9L ePsf] cj:yfnfO{ pRr /Strfk elgG5 . 6fpsf] 
b'Vg] / nfdf] Zjf; lng ufx|f] x'g], gfsaf6 /ut cfpg], kl;gf cfpg] / lzlyntf dx;'; x'g], 
cg'xf/ /ftf] x'g], lgGb|f gnfUg] / cflQg] cflb nIf0fx¿ b]vf kb{5 . c:j:ys/ vfg]s'/f, lgoldt 
¿kdf zf/Ll/s Jofofd gugf{n], j+zf0f'ut sf/0f, zf/Ll/s tgfj cflbn] pRr /Strfk x'G5 . 
:j:ys/ vfg]s'/f, :j:y hLjgz}nL ckgfPdf pRr /Strfkaf6 aRg ;lsG5 .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

/Strfk gfKg] tl/sf

/Strfk dfkg ug]{ JolStnfO{ zfGt;Fu a:g lbP/ afSnf] 
n'ufx¿ x6fpg nufpg'kb{5 . skm -Cuff_ nfO{ kfv'/fdf 
/fd|/L afFw]/ Aneroid barometer gauge nfO{ d'6'sf] 
n]andf jf skmdf SNofDk ug'{kb{5 . :6]yf]:sf]knfO{ 
a|]lson wdgLdf -s'lxgf df]l8g] 7fpFdf leqk6\l6_ /fv]/ 
Air release valve nfO{ aGb u/]/ Inflation bulb lyRg] / 
5f]8\g] u/]/ kN;sf] WjgL ufoa ePsf] laGb'eGbf skmnfO{ 
@)–#) mmHg laGb';Dd km'nfpg'kb{5 . Air release valve nfO{ la:tf/} v'n]/ kN;sf] cfjfh 
Wofgk'j{s ;'Gg'kb{5 . h'g laGb'df klxnf]rf]l6 kN; ;'G5 Tof] g} l;:6f]lns /Strfk xf] eg] h'g 
laGb'df kN;sf] cfjfh x/fpF5 Tof] laGb' g} 8fO:6f]lns /Strfk 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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 /St;~rf/ eg]sf] s] xf] <
-cf_	 l;:6]lds / kNdf]g/L /St;~rf/sf lardf s'g} b'O{ km/s n]Vg'xf];\ .
-O_	 Ps hgf dflg;sf] /Strfk !#)÷*) mmHg 5 eGg'xf] cy{ n]Vg'xf];\ .
-O{_	 pRr /Strfksf] sf/0f / aRg] pkfox¿ n]Vg'xf];\ .
-p_	 lbOPsf] lrq sG;]K6 Dofk cWoog u/L tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M

bfofF e]lG6«sn kmf]S;f] afofF cl/sn x y 

•• dflysf] sG;]K6 Dofkdf s'g /St;~rf/ k|lj|mof b]vfOPsf] 5 <
•• x / y sf] gfd n]Vg'xf];\ .
•• o; k|lj|mofdf kmf]S;f]df s] x'G5 <
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kl/of]hgf sfo{ (Project work)

:yfgLo :t/df kfOg] sf6'{g aS;, saline IV set, ljleGg /ªx¿ k|of]u u/]/ dfgj /St;~rf/sf] 
df]8]n lgdf{0f ug'{xf];\ .

P3f/f}F lbg (Eleventh day)
ljifoj:t' M /utdf pRr Un'sf]hsf] cj:yf jf dw'd]x / o'l/s Pl;8

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• dw'd]xsf] kl/ro lbg
•• /utdf pRr Un'sf]hsf] cj:yfsf nIf0fx¿, cj:yfsf sf/0f, / pRr Un'sf]hsf] cj:yf x'gaf6 

aRg] pkfo atfpg
•• o'l/s Pl;8sf] kl/ro lbg
••  pRr o'l/s Pl;8sf] nIf0fx¿ / sf/0f atfpg
••  pRr o'l/s Pl;8af6 aRg] / lgoGq0f ug]{ pkfo atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
dw'd]x gfk]sf] lrq, Ko'l/go'St vfg]s'/fsf] lrq, rf6{k]k/

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf] lrq b]vfpg'xf];\ / lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 dfly b]vfOPsf] lrqdf s] s] k/LIf0f u/]sf] xf]nf <

-cf_	 tkfO{Fsf] kl/jf/df s;}nfO{ dw'd]x 5 < of] s] sf/0fn] x'G5 <

-O_	 tkfO{Fn] o'l/s Pl;8sf] af/]df ;'Gg'ePsf] 5 <
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lj|mofsnfk @ M 5nkmn, rf6{ lgdf{0f / k|:t'tLs/0f (Discussion, chart preparation and 
presentation)

-c_	 OG;'lng eg]sf] s] xf] < of] s'g u|lGyn] pTkfbg ub{5 < h:tf k|Zgx¿ ;f]Wg'xf];\ / ljleGg 
sf/0fn] ubf{ z/L/df vfgfaf6 k|fKt Un'sf]hsf] Joj:yfkgdf ;xof]u ug]{ OG;'lngsf] sdL xF'bf 
/utdf Un'sf]hsf] dfqf a9\g] cj:yfnfO{ dw'd]x jf lrgL /f]u jf xfOk/UnfO;]ldof elgG5 
eg]/ atfpg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ tLg ;d"xdf ljefhg ug'{xf];\ . klxnf] ;d"xnfO{ /utdf pRr Un'sf]hsf] 
cj:yfsf nIf0f, bf];|f] ;d"xnfO{ /utdf pRr Un'sf]hsf] cj:yfsf sf/0f / t];|f] ;d"xnfO{ 
/utdf pRr Un'sf]hsf] cj:yf x'gaf6 aRg] pkfosf] af/]df cWoog 5nkmn u/]/ rf6{k]k/df 
a'Fbfx¿ ;fOgk]gn] n]Vg nufpg'xf];\ .

-O_	 uf]nfk|yfaf6 k|To]s ;d"xaf6 Ps hgfnfO{ 5fGg'xf];\ / z}Ifl0fs kf6Ldf 6fF:g nufP/ k|:t't 
ug{ nufpg'xf];\ / cGo ;d"xsf] ljBfyL{nfO{ ga'em]sf] s'/f ;f]Wg nufpg'xf];\ .

-O{_	 ljBfyL{sf] k|:t'tLs/0fsf] k[i7kf]if0f lbFb} ljBfyL{n] agfPsf] rf6{k]k/sf] a'Fbfx¿df kl/dfh{g 
ug'{kg]{ eP kl/dfh{g ub}{ lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

/utdf Un'sf]hsf] dfqf a9L ePsf] cj:yf g} dw'd]x xf] . o;df w]/} ef]s / ltvf{ nfUg], 
l5gl5gdf lk;fa nfUg], 3fp l56f] lgsf] gx'g], cfFvf wldnf] x'Fb} hfg], b'j}nfpg], l56\6} ysfg 
dx;'; x'g', xft v'6\6f afpFl8g] / emdemdfpg] h:tf nIf0fx¿ b]lvG5 . OG;'lngsf] sdL, 
df]6f]kgf / c;s[o hLjgz}nL, w]/} lrNnf] / sfaf]{xfO8«]6 vfg', j+zf0f'ut cflbn] dw'd]x x'G5 . 
:j:ys/ vfgf / :j:ys/ hLjgz}nL ckgfPdf dw'd]xaf6 aRg ;lsG5 .

lj|mofsnfk # M lrq cjnf]sg, k9fO, rf6{ lgdf{0f / k|:t'tLs/0f (Picture observation, 
reading, chart preparation and presentation)

-c_	 Ko'l/g x'g] vfg]s'/fx¿sf] lbOPsf] lrq 
cjnf]sg ug{ nufO{ /ftf] df;', u]8fu'8L, 
lao/, ;d'b|L vfgf cflbsf] pkof]u ubf{ 
sn]hf], cfGb|f, df+zk]zLsf] tGt'df d]6faf]lnHd 
x'Fbf 6'lj|mP/ ag]sf] cDn o'l/s Pl;8 xf] egL 
atfpg'xf];\ .

-cf_	 o'l/s Pl;8 /StgnLdf hd]sf KnfsnfO{ 
x6fpg] sfddf clg DNA, RNA lgdf{0fsf nflu cfjZostf x'G5 egL atfpg'xf];\ .
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-O_	 Ko'l/go'St vfg]s'/f a9L pkef]u ul/of] eg] z/L/df o'l/s Pl;8sf] dfqf a9]/ :jf:Yodf 
;d:of cfpg'nfO{ xfOk/o'/];]ldof elgG5 egL atfpg'xf];\ .

-O{_	 ljBfyL{nfO{ tLg ;d"xdf ljefhg ug'{xf];\ . klxnf] ;d"xnfO{ pRr o'l/s Pl;8sf nIf0f, bf];|f] 
;d"xnfO{ /utdf pRr o'l/s Pl;8sf sf/0f / t];|f] ;d"xnfO{ pRr o'l/s Pl;8 x'gaf6 aRg] 
pkfosf] af/]df cWoog 5nkmn u/]/ rf6{k]k/df a'Fbfx¿ ;fOgk]gn] n]Vg nufpg'xf];\ .

-p_	 uf]nfk|yfaf6 k|To]s ;d"xaft Ps hgfnfO{ 5fGg'xf];\ / z}Ifl0fs kf6Ldf 6fF:g nufP/ k|:t't 
ug{ nufpg'xf];\ / cGo ;d"xsf] ljBfyL{nfO{ ga'em]sf] s'/f ;f]Wg nufpg'xf];\ .

-pm_	 ljBfyL{sf] k|:t'tLs/0fsf] k[i7kf]if0f lbFb} ljBfyL{n] agfPsf] rf6{k]k/sf] a'Fbfx¿df kl/dfh{g 
ug'{kg]{ 5 eg] kl/dfh{g u/]/ yk :ki6 kfg'{xf];\ . tnsf] lrq b]vfpFb} pRr o'l/s Pl;8 x'Fbf 
o'/]6 lj|m:6nx¿ agL hf]gL{df hDdf eO{  xf8 hf]gL{ b'vfO{ x'G5 atfpg'xf];\ / lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ .

o'/]6 ls|:6n hDdf ePsf] hf]gL{

lgisif{

Ko'l/go'St vfg]s'/f a9L pkef]u u/]/ z/L/df o'l/s Pl;8sf] dfqf a9\g uO{ :jf:Yodf ;d:of 
cfpg'nfO{ xfOk/o'l/;]]ldof elgG5 . xf8 hf]gL{ tyf df+;k]zLsf] leqL efudf ulx/f] b'Vg', 
lduf}{nfdf kTy/L x'g] ;Defjgf x'g', 5fnf /ftf] x'g', ;'lGgg', kf]Ng', lxF8fO / rfndf ;d:of 
cfpg' cflb xfOk/o'l/;]]ldofsf nIf0fx¿ x'g\ . dw'd]x jf d[uf}nfn] ztk|ltzt sfd ug{ g;Sg', 
Ko'l/go'St vfgf a9L vfg', sd kfgL lkpg' cflb o;sf sf/0f x'g\ . :j:ys/ vfg]s'/f, :j:ys/ 
hLjgofkg, a]lsª ;f]8fsf] k|of]u, r]/Lsf] ;]jg, Ko'l/go'St vfg]s'/f sd vfgfn] pRr o'l/s 
Pl;8af6 aRg / lgoGq0f ug{ ;lsG5 .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

/utdf Un'sf]hsf] dfqf -Fasting_ vfnL k]6df, vfgf vfPsf] @ 306fkl5 -PP/post prandial) 
/ h'g;'s} ;dodf -Random_ u/L tLg k|sf/n] lng ;lsG5 . ljz]if u/L vfnL k]6df /utdf 
Un'sf]hsf] dfqf laxfgsf] ;dodf lng] ul/G5 lsgls Fasting sf nflu * b]lv !@ 306f 
kfgLafx]s s]xL klg gvfPsf] x'g'kb{5 . vfnL k]6df Un'sf]hsf] dfqf &@–(( mg/dL, vfgf 
vfPsf] @ 306fkl5 / h'g;'s} j]nfdf Un'sf]hsf] dfqf !$) mg/dL eGbf sd ePsf] cj:yfnfO{ 
;fdfGo dflgG5 .

/utdf o'l/s Pl;8sf] dfqf dlxnfdf 1.5-6.0 mg/dL / k'?ifdf 2.5 – 7.0 mg/dL nfO{ ;fdfGo 
dflgG5 .

-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}{] k|ultsf] clen]v /fVb} n]vfhf]vf ug'{xf];\ .
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 

cEof; u/fpg'xf];\ M
-c_	 dw'd]x eg]sf] s] xf] < o;sf nIf0fx¿ n]Vg'xf];\ .
-cf_	 dw'd]xaf6 aRg] pkfox¿ n]Vg'xf];\ .
-O_	 o'l/s Pl;8 eg]sf] s] xf] < of] sxfF aG5 / o;sf] dxŒj n]Vg'xf];\ .
-O{_	 pRr o'l/s Pl;8sf] nIf0f / o;sf sf/0fx¿ n]Vg'xf];\ .
-p_	 Ps hgf dflg;nfO{ w]/} ltvf{ / ef]s nfUg], l5gl5gdf lk;fa nfUg] / 3fp lgsf] x'g 

;do nfUg] h:tf nIf0fx¿ b]lvPsf] 5 eg] pSt dflg;nfO{ s] ePsf] xf]nf < pSt 
/f]usf] sf/0fx¿ n]Vg'xf];\ .

kl/of]hgf sfo{
-c_	 glhs}sf] c:ktfn e|d0f u/]/ ToxfFsf lrlsT;s / cGo :jf:Yo sdL{x¿;Fu pRr /Strfk, 

dw'd]x / o'l/s Pl;8sf af/]df ;f]wvf]h u/L 5f]6f] k|ltj]bg tof/ ug'{xf];\ / sIffdf 5nkmn 
ug'{xf];\ .

-cf_	 cfkm\gf] 3/ kl/jf/sf ;b:odf pRr /Strfk, dw'd]x, pRr o'l/s Pl;8 /f]usf] cj:yf, sf/0f 
/ cjnDag ul/Psf pkfosf af/]df ;f]wvf]h u/L tof/ kfl/Psf] k|ltj]bg sIffdf 5nkmnsf 
nflu k|:t't ug'{xf];\ .
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afx|f}F lbg (Twelveth day)
k|ltlaDat l;sfO, l;sfO ;+j[l4 / PsfOsf] d"Nofª\sg (Reflective learning, learning 
enhancement and unit assessment)
•• ljBfyL{x¿nfO{ cluNnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'tLs/0f / k|bz{g ug{ nufpg'xf];\ .
•• ljBfyL{x¿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{x¿sf] 
kf]6{kmf]lnof]df cWofjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f ug'{xf];\ .

?la|S;sf] gd'gf

PlGhof]u|fkmL / cf]k]g x6{ ;h{/Lsf af/]df OG6/g]6df vf]hL u/]/ kfj/ kf]OG6 :nfO8

j|m=;=
dfkb08 jf 

cª\sgsf] cfwf/

cª\sg jf dfkgsf] tx

cTo'Qd  
-$_

pQd  
-#_

;fdfGo  
-@_

lgDg  
-!_

!= ljifoj:t' lrq;lxt kof{Kt 
hfgsf/L ePdf

lrq ;lxt 
cf+lzs hfgsf/L 
ePdf

lrqafx]s 
hfgsf/L ePdf

lrq /  
hfgsf/L w]/} 
sd ePdf

@= 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|ltlaDag ug{ nufpg'xf];\\ . jf  cGo s'g} k|ltlaDagsf ljlw, tf}/tl/sf tyf /0fgLlt 
k|of]u ug{ ;lsg] 5 .

•• k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds z}Ifl0fs, 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 .
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•• k|To]s lbgsf] z}Ifl0fs 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 afx\o 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

!=	 lbOPsf k|Zgsf] ;xL ljsNkdf uf]nf] 3]/f -)_ nufpg'xf];\ M

-s_	 u|fg'n/ gePsf] /Sts0f tnsf dWo] s'g xf] <
	 i. df]gf];fO6		  ii. Ocf]l;gf]lkmn
	 iii. aa];f]lkmn		 iv. Go'6«f]lkmn
-v_	 ;fu/sf] /ut k/LIf0f ubf{ lrqdf b]vfOPsf] h:tf] glthf k|fKt eof] eg] p;sf] 

/St;d"x s'g xf]nf <

	
	 i. AB –ve		  ii. AB +ve

	 iii. O-ve		  iv. O+ve

-u_	 Ps hgf dflg;df v'6\6fsf] a'9Lcf}+Fnfsf] hf]gL{x¿df cTolws b'vfO x'g], ToxfFsf] 5fnf 
/ftf] x'g], ;'lGgg], kf]Ng], lxF8fO / rfndf ;d:of cfpg] h:tf ;d:ofx¿ b]vf k¥of] eg] 
p;nfO{ s] ePsf] xf]nf <

	 i. pRr /Strfk		  ii. No's]ldof
	 iii. dw'd]x		  	 iv. o'l/s Pl;8
-3_	 x[bo3ftsf] k|d'v sf/0f tnsf dWo] s'g xf] <
	 i. ;'tL{hGo kbfy{sf] ;]jg	 ii. tgfjk"0f{ hLjgz}nL
	 iii. lgoldt Jofofdsf] cefj	 iv. d'6'sf] wdgLdf af];f] tyf sf]n]:6]/f]n hDdf x'g'
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-ª_	 ldlynfsf] /St k/LIf0f ubf{ ;]tf] /Sts0f / Kn]6n]6\sf] dfqf ;fdfGo kfOof] t/ /ftf 
/Sts0fsf] dfqf sd kfOof] eg] pgLnfO{ tnsf dWo] s'g ;d:of x'g] u/]sf] 5 <

	 i. ef]s / ltvf{ nfUg]		  ii. hf]gL{x¿ b'Vg]
	 iii. ysfg dx;'; x'g]		  iv. l5g l5gdf lk;fa nfUg]
-r_	 b'O{ hgf JolStnfO{ rf]6k6s nfUbf / rf]6af6 /utsf] axfa b]vfOPsf] 5 . tnsf dWo] 

s'g egfO ;xL 5 <

JolSt rf]6 rf]6af6 /utsf] axfa

X ;txL nuftf/ /ut alu/x]sf] 5, ;fwf/0f pkrf/af6 /ut aUg /f]lsPg .

Y ulx/f]
pRr rfkn] nuftf/ /ut alu/x]sf]5 t/ ;fwf/0f pkrf/af6 
/ut aUg /f]lsof] .

	 i. JolSt X ;fdfGo cj:yfsf] / JolSt Y x]df]lkmlnof /f]u nfu]sf]
	 ii. JolSt Y ;fdfGo cj:yfsf] / JolSt X x]df]lkmlnof /f]u nfu]sf]
	 iii. JolSt X /StcNktf /f]u nfu]sf] / JolSt Y x]df]lkmlnof /f]u nfu]sf]
	 iv. JolSt Y /StcNktf /f]u nfu]sf] / JolSt X x]df]lkmlnof /f]u nfu]sf]
5_	 Pp6f /StgnL 5 h;sf] leQf kftnf] / /ut Go"g rfkdf axG5 eg] pSt /StgnL;DaGwL 

tnsf] dWo] s'g egfO ;xL 5 <
	 i. eNe x'g] / /ut d'6'af6 aflx/ nfg]
	 ii. eNe x'g] / /ut d'6'lt/ nfg]
	 iii. eNe gx'g] / /ut d'6'af6 aflx/ nfg]
	 iv. eNe gx'g] / /ut d'6'lt/ nfg]
-h_	 d'6'sf e]lG6«snx¿ v'DrFbf wdgLdf l;:6f]lns /St rfk dx;'; x'g'sf] sf/0f s] xf] <
	 i. d'6'df cTolws rfk pTkGg x'g'
	 ii. d'6'sf] afofF e]lG6«snn] /utdf pTkGg u/]sf] rfk wdgLdf k|;f/0f x'g' 
	 iii. d'6'sf] afofF e]lG6«sn v'DrFbf wdgL klg v'Drg'
	 iv. d'6'sf] afofF e]lG6«sn v'DrFbf /ut afSnf] x'g'
-em_	 kNdf]g/L /St ;~rf/df tnsf dWo] s'g j|md ;xL 5 <
	 i. bfofF cl/sn, kNdf]g/L wdgL, kmf]S;f], kNdf]g/L lz/f, afofF cl/sn
	 ii. bfofF cl/sn, kNdf]g/L lz/f, kmf]S;f], kNd]fg/L wdgL, afofF cl/sn
	 iii. bfofF e]lG6«sn, kNdf]g/L lz/f, kmf]S;f], kNdf]g/L wdgL, afofF cl/sn
	 iv. bfofF e]lG6«sn, kNdf]g/L wdgL, kmf]S;f], kNdf]g/L lz/f, afofF cl/sn



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 197

-~f_	 d'6'sf] b'vfOsf] cj:yfdf sf]/f]g/L wdgLdf s'g} Ans]h eP gePsf] klxrfg ug{ pko'St 
hfFr s'g xf] <

	 i. d'6'sf] /Strfk k/LIf0f	 ii. PlGhof]u|fd	 iii. Ol;hL	 iv. d'6'sf] w8\sgsf] hfFr
@=	 /St;~rf/ k|0ffnLsf] kl/efiff n]Vg'xf];\ . o;sf] k|d'v efux¿ s] s] x'g\ <

#=	 /utdf pRr o'l/s Pl;8 x'Fbf b]lvg] b'O{cf]6f nIf0fx¿ n]Vg'xf];\ / of] /f]u nfUbf r]/L vfPdf 
kmfObfhgs x'G5, lsg <

$=	 wdgL df+zk]zLsf] leqk6\l6 cjl:yt x'G5 t/ lz/f df+zk]zLsf] ;txdf x'G5 . o;sf sf/0f 
n]Vg'xf];\ .

%=	 dfgj d'6'sf] ;kmf lrq sf]/L rf/cf]6f eNesf] gfdfª\sg ug'{xf];\ .

^=	 ljZjdf dflg;sf] d[To'sf] k|d'v sf/0f x[bo3ft xf] . olb kl/jf/df s;}nfO{ x[bo3ft ePdf 
tkfO{F s] ug'{x'G5 < c:ktfndf k'¥ofPkl5 lrlsT;sn] s] s] k/LIf0f u5{ xf]nf < pkrf/sf] 
s'g} Ps ljlwsf] af/]df n]Vg'xf];\ . 

&=	 lbOPsf] sG;]K6 Dofk cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

	
afofF e]lG6«sn d[uf}nf bfofF cl/sn 

X Y 

-c_	 of] s'g k|sf/sf] /St ;~rf/ xf] <
-cf_	 o; /St ;~rf/sf] sG;]K6 Dofksf] s'g s'g efudf wdgL / lz/fn] /St ;~rf/df dbt 

u5{g\ <

*=	 lbOPsf] tflnsf cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

/Sts0f ljz]iftf

A Go'lSno; gePsf], af6'nf] / afOsGs]e

B Go'lSno; ePsf] t/ lglZrt cfsf/ gePsf]

C Go'lSno; gePsf] / af6'nf]

-c_	 A, B / C sf] gfd n]Vg'xf];\ .
-cf_	 s'g /Sts0f a9L ePdf kf]nL;fOy]ldof eGg] /f]u nfU5 <
-O_	 s'g /Sts0fsf] sdL ePdf rf]6k6s nfu]sf] 7fpFdf /ut hDb}g\ .
-O{_	 /Sts0f B sf] sdL ePdf s'g /f]u nfU5 <



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)198

(=	 lbOPsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

	

-s_	 2 / 3 sf] gfd / sfo{ n]Vg'xf];\ .
-v_	 4 / 5 sf lardf s'g} b'O{ km/s n]Vg'xf];\ .
-u_	 1 df aUg] /utsf] /ª\u s:tf] x'G5 <
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!= PsfO kl/ro (Unit introduction)

k|s[lt / jftfj/0f PsfOsf] d"Vo p2]Zo jftfj/0fsf cjojlarsf] cGt/;DaGwsf] a'emfO k|bz{g 
tyf jftfj/0f ;+/If0fdf of]ubfg lbg' /x]sf] 5 . pSt p2]Zo k|fKt ug{ hnjfo' kl/jt{g, o;sf 
sf/0fx¿, c;/x¿ / Go'lgs/0fsf pkfox¿, g]kfndf kfOg] ljleGg nf]kf]Gd'v hLjx¿ / ltgLx¿sf] 
;+/If0f / k/Dk/fut ¿kdf k|of]udf /x]sf h8La'6Lx¿sf] dxŒj h:tf ljifoj:t' ;d]l6Psf 5g\ .

o; PsfOsf] ;xhLs/0f ubf{, k|bz{g ljlw, cjnf]sg ljlw, k|Zgf]Q/ ljlw, 5nkmn ljlw, kl/of]hgf 
sfo{ cflbsf] ljifoj:t'sf] k|s[lt, ljBfyL{sf] Ifdtf, ;|f]t / ;dosf] pknAwtfsf cfwf/df lhU;, 
u|flkml6, hf]8fdf k9fO tftf] s';L{ ;fy} ;f]Rg] hf]8f agfpg] h:tf lj|mofsnfksf] k|of]u ul/Psf] 5 .  
l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ ;fwg M cjnf]sg, ?la|S;, df}lvs 
k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 
5 .

@= l;sfO pknlAw ( learning outcomes)

-s_	 hnjfo' kl/jt{gsf] cjwf/0ff, sf/0f / k|efjx¿ atfpg

-v_	 hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿ vf]hL u/L cjnDag ug{

-u_	 g]kfndf kfOg] ljleGg hLjx¿sf] ;"rL tof/ u/L ;+/If0fsf pkfox¿ ;'emfpg

-3_	 k/Dk/fut pkof]usf h8La'6Lx¿sf] ;f]w vf]h u/L pkof]lutfsf] ;"rL tof/ ug{

k|s[lt / jftfj/0f
(Nature and Environment)

cg'dflgt sfo{306f M &

^
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

! hnjfo' kl/jt{g •• hnjfo' kl/jt{g
•• hnjfo' kl/jt{gsf sf/0fx¿

!

•• hnjfo' kl/jt{gsf c;/x¿
•• hnjfo' kl/jt{gsf Go'lgs/0fsf 

pkfox¿

!

@= g]kfndf kfOg] b'n{e 
tyf nf]kf]Gd'v 
hLjx¿

•• g]kfnsf nf]kf]Gd'v jg:klt tyf 
hgfj/x¿, nf]kf]Gd'v x'g'sf sf/0fx¿

•• nf]kf]Gd'v tyf b'n{e jg:kltsf] 
;+/If0fsf pkfox¿

!

•• b'n{e hgfj/ tyf kz'kG5L ;+/If0fsf 
pkfox¿

•• ;+/lIft hgfj/ tyf kG5L

!

#= g]kfndf kfOg] 
k/Dk/fut pkof]usf 
h8La'6Lx¿

t'n;L, lgd, u'hf]{, 3f]8tfk|] !

a];f/, c;'/f], af]hf], ofrf{u'Daf, ltt]kftL / 
l3ps'df/L

!

$= k|ltlaDat l;sfO, l;sfO ;+j[lå / PsfOsf] d"Nofª\sg !

$= PsfOleqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ s'/fx¿

k|s[lt / jftfj/0fnfO{ k|efjsf/L ¿kdf l;sfpgsfnflu Jojl:yt / tfls{s b[li6sf]0fsf] cfjZostf 
kb{5 . cfnf]rgfTds ;f]rnfO{ a9fpg] vfnsf] ls|ofsnfkx¿ ug'{xf];\, kl/of]hgf sfo{, lrq tyf 
lel8of] h:tf lj|mofsnfksf] e/k'/ k|of]u ug'{xf];\ .

unt (Misconception) / tYout cjwf/0ff
•• hnjfo' kl/jt{g, df};ddf cfpg] Ifl0fs kl/jt{g xf] eGg] unt cjwf/0ff /x]sf] 5 t/ 

hnjfo' kl/jt{gn] cf};t df};dsf] 9fFrfsf] bL3{sfnLg kl/jt{gnfO{ hgfpF5 .
•• dflg;n] ug]{ ljleGg lj|mofsnfkn] ubf{ dfq} hnjfo' kl/jt{g x'G5 eGg] cfdwf/0ff kfOG5 t/ 

dfgjLo sf/0fsf ;fy} k|s[lts sf/0fx¿ h:t} Hjfnfd'vL lj:kmf]6, ;f}o{ ljls/0f, 6]S6f]lgs 
Kn]6x¿sf] l;ˆ6 cflbn] klg hnjfo' kl/jt{g u/fpF5 .

•• tfkj|mddf x'g] j[l4 g} hnjfo' kl/jt{g xf] eGg] wf/0ff 5 t/ hnjfo' kl/jt{gn] jiff{sf] 9fFrfdf 
kl/jt{g, r/d df};dL 36gfx¿, ;d'b|L;txsf] j[l4, lxpF klUng', kfl/l:ylts k|0ffnLx¿df 
k|efj cflb ;dfj]z ub{5 .

•• k/Dk/fut h8La'8Lx¿sf af/]df Pp6f wf/0ff …k|fs[lts x'gfn] ;'/lIft x'G5g\Ú eGg] 5 t/ 
o;sf] dfqf, k|of]u ug]{ tl/sf cflbsf] hfgsf/L lnP/ dfq} k|of]u ug'{kb{5 cGoyf o;n] xfd|f] 
z/L/df gsf/fTds c;/x¿ ug{ ;S5 .
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%= l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

klxnf] lbg (First day)
ljifoj:t' M hnjfo' kl/jt{g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• hnjfo' kl/jt{gsf] kl/ro lbg
•• hnjfo' kl/jt{gsf sf/0fx¿ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
kf7\ok':tsdf ePsf] lrq, hnjfo' kl/jt{gsf sf/0fx¿sf] rf6{, hnjfo' kl/jt{gsf] sf/0fsf] 
lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

c_	 kf7\ok':tsdf ePsf lrq ^=! k|bz{g ug'{xf];\ / lgDglnlvt k|Zgx¿ ;f]wL 5nkmn ug'{xf];\ .

•• Dfflysf] lrqdf b]vfOPsf hgfj/x¿sf] ;ª\Vof g]kfndf sl/a slt 5 xf]nf <
•• oL hgfj/x¿sf] ;+/If0fdf Wofg k'¥ofpg ;lsPg eg] dflg;sf] cl:tTjdf s:tf] c;/ knf{ <
•• k[YjLsf] ;txsf] tfkj|md lbg k|ltlbg a9\g'sf] sf/0f s] xf]nf <
•• lrqdf b]vfPsf] lxdfnsf] lxpF kUn]/ phf8 b]lvg] j|md hf/L 5 . o;sf] /f]syfd ug{ s] s:tf 

kxn ug{ ;lsG5 <
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•• k/Dk/fut ¿kdf k|of]udf cfPsf h8La'6LhGo cf}ifwL k|of]u ug'{ xfnsf] cfw'lgs o'udf slQsf] 
;flGbe{s x'G5, lsg <

-cf_	 ljBfyL{nfO{ rf/kfFr hgfsf] ;d"xx¿ agfpg'xf];\ / k|To]s ;d"xsf] Ps hgfnfO{ kf7\ok':tssf] 
k]h g !$# sf] klxnf] cg'R5]b k9\g ;:j/ jfrg ug{ nufpg'xf];\ . kl9;s]kl5 pSt ;xefuLnfO{ 
To; cg'R5]bsf] ;f/f+z atfpg nufpg'xf];\ . sl7g v08nfO{ :ki6 klg kfl/lbg'xf];\ . pSt 
cg'R5]bdf ePsf hfgsf/Lsf af/]df k|Zgx¿ lgdf{0f u/L cGo ;xefuLx¿nfO{ k|Zg klg ;f]Wg 
nufpg'xf];\ .

-O_	 ljBfyL{sf] k/:k/ lzIf0fkZrft\ dflysf k|Zgx¿sf] pQ/ ;d]6\g] u/L ;f/f+zdf atfpg'xf];\ M

lj|mofsnfk @ M hnjfo' kl/jt{gsf] c;/sf] cWoog (Study of effects of climate change)

-c_	 kf7\ok':tssf] k]h g= ^=! sf] lj|mofsnfk ug{ nufpg'xf];\ M

-cf_	 dflysf] lj|mofsnfk ug{sf nflu cu|hx¿sf] ;xof]u lng'xf];\ . 

-O_	 #) jif{ clu / kl5sf] jftfj/0fdf s] s:tf] kl/jt{g eof] < To; kl/jt{gn] s] s:tf c;/x¿ 
b]vf k¥of] eGg] s'/fx¿ ;f]w vf]h u/]/ n]Vg nufpg'xf];\ . jftfj/0fLo kl/jt{gx¿ tfkj|mddf 
kl/jt{g, kfgL kg]{ dfqfdf kl/jt{g, ;'Vvfkg, k|hfltsf] nf]k, km"n km'Ng] / kmn kfSg] ;dodf 
kl/jt{g cflb x'g ;S5 .

lj|mofsnfk # M hnjfo' / hnjfo' kl/jt{g;DaGwL pbfx/0fx¿ k|:t'tLs/0f (Presentation of 
examples of Climate and Climate Change)

-c_	 #) jif{eGbf cufl8 g]kfndf kfgL w]/} kg]{, kfgLsf] d'xfgx¿ k|z:t ePsf] / clxn] kfgL sd 
kg]{, kfgLsf] d'xfgx¿ ;'Sg], lxdfnsf] lxpF klUnPsf], w]/} jif{ klxnf kxf8L e]udf nfdv'6\6] 
gb]lvPsf] / clxn] nfdv'6\6]x¿ k|z:t b]lvPsf] cflb hnjfo' kl/jt{gsf c;/sf pbfx/0fx¿ 
atfpg'xf];\ .

-cf_	 w]/} jif{ clu / clxn]sf] hnjfo'sf] t'ngf u/L 7'nf] ef}uf]lns If]qsf] nfdf] ;do nueu #) 
jif{ cjlwsf] xfjfkfgLsf] cf};t l:ylt g} hnjfo' xf] egL kl/eflift ug'{xf];\ .
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-O_	 kf7\ok':tssf] hnjfo' kl/jt{g zLif{s k9\g lbg'xf];\ . sl7g jf dxŒjk"0f{ zAb jf zAbfjnL 
jf jfSosf] d'lg /]vf tfg]/ jf cGo s'g} tl/sfn] ;ª\s]t ug{ nufpg'xf];\ . sl7g zAb jf 
jfSonfO{ :ki6 kfl/lbg'xf];\ .

-O{_	 ljutb]lv g]kfnsf] tfkj|md k|To]s jif{ 0.06°C sf] b/n] al9/x]sf] 5 . ljleGg gbLgfnf, vf]nf, 
em/gfx¿ ;'ls/x]sf] kfOG5 . gbLx¿df kfgLsf] cfotg klg 36]sf] 5 . lxdtfn lj:kmf]6sf] 
sf/0fn] x'g] af9Lx¿ al9/x]sf] 5 . lxdfnsf] lxpF kUn]/ ltgLx¿sf] prfO 36\g] j|md al9/x]sf] 
5 . oL ;a} tYox¿sf cfwf/df hnjfo' kl/jt{gnfO{ ljleGg lsl;dsf dfgjLo lj|mofsnfk 
tyf k|fs[lts cl:y/tfsf sf/0fx¿n] ubf{ nfdf] ;dosf] cGt/fndf s'g} Ps 7fpFsf] hnjfo'df 
x'g] kl/jt{gsf] k|lj|mofnfO{ hnjfo' kl/jt{g elgG5 eg]/ kl/eflift ug'{xf];\ .

lgisif{

w]/} jif{ cl3 / clxn]sf] hnjfo'sf] t'ngf u/L 7'nf] ef}uf]lns If]qsf] nfdf] ;do nueu #) jif{sf] 
cjlwsf] xfjfkfgLsf] cf};t l:ylt g} hnjfo' xf] eg] ljleGg lsl;dsf dfgjLo lj|mofsnfk tyf 
k|fs[lts cl:y/tfsf sf/0fx¿n] ubf{ nfdf] ;dosf] cGt/fndf s'g} Ps 7fpFsf] hnjfo'df x'g] 
kl/jt{gsf] k|lj|mof g} hnjfo' kl/jt{g xf] .

lj|mofsnfk $ M lel8of] cjnf]sg (Video observation)

hnjfo' kl/jt{gsf sf/0fx¿sf] lel8of] k|bz{g ug'{xf];\ / lel8of]af6 k|fKt hfgsf/Lx¿ a'Fbfdf 
l6kf]6 ug{ nufO{ ljBfyL{x¿sf] z}Ifl0fs  k|ltlaDag ug{ nufpg'xf];\ .

lj|mofsnfk % M k9fO;lxt sG;]K6 Dofk lgdf{0f (Concept map preparation with 
reading)

-c_	 ;a} ljBfyL{nfO{ kf7\ok':tsdf ePsf hnjfo' kl/jt{gsf sf/0fx¿ k9\g nufpg'xf];\ .

-cf_	 ljBfyL{nfO{ b'O{ ;d"xdf ljefhg ug'{xf];\ / rf6{k]k/df lgDglnlvt sG;]K6 Dofk agfpg 
nufpg'xf];\ M

hnjfo' kl/jt{gsf 
sf/0fx? 

k|fs[lts sf/0fx¿ dfgjLo sf/0fx¿ 

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

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

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

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

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

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

4.................................
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-O_	 uf]nfk|yfaf6 Pp6f ;d"xsf] Ps hgf ljBfyL{nfO{ 5gf]6 u/L hnjfo' kl/jt{gsf k|fs[lts 
sf/0f / csf]{ ;d"xaf6 PshgfnfO{ dfgjLo sf/0fx¿sf af/]df k|:t't ug{ nufpg'xf];\ . 

-O{_	 k|:t'tLs/0fkZrft\ Ps ;d"xn] k|:t't u/]sf] ljifoj:t'df csf]{ ;d"xnfO{ k|Zg ;f]Wg nufpg'xf];\ .

-p_	 k|:t'tLs/0fsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

k|fs[lts sf/0fx¿ ;f}o{ ultljlw, ;f}o{ k|sfzsf] k/fjt{gdf kl/jt{g, Hjfnfd'vL lj:kmf]6g, 
dfgjLo sf/0fx¿ xl/tu[x Uof;sf] pTkfbg, cf}Bf]uLs/0f, jg ljgfz, hLjfjz]if OGwgsf] bf]xgsf 
af/]df atfpg'xf];\ . dfgjLo sf/0fx¿ / k|fs[lts sf/0fdf Hjfnfd'vL lj:kmf]6gdf pTkfbg x'g] 
sfa{g8fOcS;fO8, ldy]g, gfO6«; cS;fO8, Snf]/f]ˆnf]/f]sfa{g cflbsf] dfqf jfo'd08ndf j[l4 
x'g' g} hnjfo' kl/jt{gsf] k|d'v sf/0f xf]

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

k|fs[lts sf/0fx¿ ;f}o{ ultljlw, k|sfz k/fjt{g / Hjfnfd'vL lj:kmf]6sf] cnfjf 6]S6f]lgs 
Kn]6sf] l;ˆ6, ;"o{sf] jl/kl/ k[YjLsf] kl/j|mdf, cfˆgf] sIfdf k[YjLsf] kl/j|mdf cflbn] klg hnjfo' 
kl/jt{g ub{5 . k[YjLsf] hnjfo' o;sf] Oltxf;b]lv g} kl/jt{g x'Fb} cfPsf] 5 jt{dfg tfkj|md 
j[l4 ljut !),))) jif{df gb]lvPsf] b/df eO/x]sf] 5 . j}1flgsx¿n] ljutsf ztfAbLx¿df 
hnjfo' kl/jt{gsf] af/]df hgfsf/L kfpg]] /fd|f] ;|f]t eg]sf] k"/fgf ?vx¿, ;d'b|L hgfj/sf] 
;]n / :jR5 kfgLdf kfOg] df]n:sx¿ x'g\ . ?vx¿sf] jflif{s l/ª (Annual ring) tfkj|md 
a9L ePsf] ;do÷7fpFdf km/flsnf] / tfkj|md sd ePsf] ;do÷7fpFdf ;fF3'/f] x'G5 . ljutsf] 
hnjfo' cWoog ug]{ lj1fgnfO{ Paleo-Climatology elgG5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 hnjfo' / hnjfo' kl/jt{gsf] kl/efiff n]Vg'xf];\ .
-cf_	 hnjfo' kl/jt{gsf k|fs[lts sf/0fx¿ n]Vg'xf];\ / ;f}o{ k|sfz k/fjt{gsf] kl/jt{gsf 

sf/0fsf] af/]df 5f]6s/Ldf n]Vg'xf];\ .
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-O_	 lbOPsf] lrqdf jghª\undf 89]nf] nfu]sf] b]vfOPsf] 5 . o;n] hnjfo' kl/jt{gdf v]Ng] 
s'g} b'O{ e"ldsf n]Vg'xf];\ .

	

-O{_	 hnjfo' kl/jt{gsf dfgjLo sf/0fx¿ n]Vg'xf];\ M
-p_	 s[lifIf]qdf /;folgs dnsf] Jofks k|of]u eO/x]sf] 5 . kz'kfng / s[lif If]qdf k|of]u 

x'g] /;folgs dnn] klg hnjfo' kl/jt{g ug{ ;S5 < ;S5 eg] JofVof ug'{xf];\ .

kl/of]hgf sfo{

-c_	 sIffsf ljBfyL{x¿ cfjZostfcg';f/sf] ;d"xdf ljefhg u/L cfwf ;d"xnfO{ kqklqsf, 
OG6/g]6sf] k|of]u u/L hnjfo' kl/jt{gn] ubf{ k/]sf c;/x¿sf] kmf]6f] tyf ljj/0f ;ª\sng 
ug{ nufpg'xf];\ / kf]:6/ tof/ ug'{xf];\ . pSt kf]:6/ ef]lnkN6sf] sIffdf k|:t't u/L hnjfo' 
kl/jt{gn] ubf{ jftfj/0f tyf dfgj hLjgdf k/]sf c;/x¿af/] 5nkmn ug'{xf];\ .

-cf_	 afFsL cfwf ;d"xnfO{ cfˆgf] j/k/sf ultljlwsf] cjnf]sg u/]/ jf OG6/g]6sf] k|of]u 
u/]/ hnjfo' kl/jt{gsf Go"gLs/0fsf pkfox¿ vf]hL u/L rf6{k]k/df ;"rL tof/ ug{ 
nufpg'xf];\ . To;sf ;fy} pSt pkfox¿sf af/]df sIffdf 5nkmn ug'{xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M hnjfo' kl/jt{g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/specific objectives)
•• hnjfo' kl/jt{gsf] c;/x¿ atfpg
•• hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿ vf]hL ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
hnjfo' kl/jt{gsf c;/x¿sf kf]:6/, lrq, hnjfo' kl/jt{gsf] c;/;DaGwL 8s'd]G6«L / lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt lj|mofsnfkx¿ u/]/ dl:tis dGyg u/fpg ;lsG5 .
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-c_	 tnsf] lrq sf6'{g k|bz{g u/L lsg sf6'{gdf ePsf] u}F8f lsg lxdfnlt/ r9]sf] xf]nf < k|Zg 
;f]wL dl:tis dGyg u/fpg'xf];\ .

-cf_	 lgDglnlvt lrq b]vfP/ lsg g]kfnn] Psk6s dGqLkl/ifb\sf] a}7s sfnfkTy/ / dflNbE;n] 
dGqLkl/ifb\sf] a}7s kfgLd'lg u/]sf] xf]nf < eGg] k|Zg ;f]wL dl:tis dGyg u/fpg'xf];\ .

l8;]Da/ $, @))( df sfnfkTy/df a;]sf]  
g]kfnsf] dGqL kl/ifb\sf] a}7s

cS6f]a/ !&, @))( df kfgLd'lg a;]sf]  
dflNbE;sf] dGqL kl/ifb\sf]] a}7s

-O_	 uf]/vfkqdf @)&( sflt{s !^ df n]lvPsf] ;DkfbsLosf] lgDglnlvt c+z jf cGo s'g} 
;dfrf/ k9\g nufP/ dl:tis dGyg u/fpg'xf];\ .

hnjfo' kl/jt{gsf] c;/
hnjfo' kl/jt{gsf sf/0f g]kfnL cy{tGqsf s[lif, k"jf{wf/ ;+/rgf tyf >d pTkfbsTj If]q 
k|efljt x'g] hgfOPsf] 5 . s'g} klg d'n'sdf s[lif, k"jf{wf/ ;+/rgf / >d pTkfbsTj cy{tGqsf 
d"ne"t ljifo x'g\ . oL dxŒjk"0f{ If]q k|efljt x'g] d'n'ssf] cy{tGq g/fd|/L k|efljt x'g] lbzflt/ 
cu|;/ 5 . hnjfo' kl/jt{gn] ubf{ df};ddf cfPsf] kl/jt{g:j¿k a9\bf] tfkdfg, cgfj[li6, 
cltj[li6, af9L klx/f], gbL s6fg, s[lif afnLsf] ef}lts Iflt cflbsf sf/0f s[lif pTkfbgsf] If]qdf 
lgs} gsf/fTds k|efj kl//x]sf] 5 . of] cj:yf xfdLn] ljut s]xL jif{ otfb]lv lg/Gt/ h;f] 
ef]Ub} cfO/x]sf xf}F . afnLgfnL tof/ eP/ p7fpg] j]nfdf af9L / 8'afgn] tx;gx; kfg]{ u/]sf] 
5 . slxn]sfFxL dWo jiff{ofddf v8]/L k/]sf] ef]luPsf] 5 . hnjfo' kl/jt{gsf sf/0f s[lif If]qdf 
kg]{ k|efjsf kmn:j¿k ;g\ @)#) cyf{t\\ Ps bzseGbf sdsf] cjlwdf s'n cfly{s j[l4b/df 
z"Go bzdnj ;ftb]lv z"Go bzdnj cf7 k|ltztn] ;ª\s'rg cfpg] ljifo :jfefljs ¿kdf 
lrGtfsf] ljifo xf] .
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lj|mofsnfk @ M lel8of] cjnf]sg (Video observation)

;donfO{ Joj:yfkg u/]/ hnjfo'sf] c;/;DaGwL j[Qlrq jf lel8of] b]vfpg'xf];\ . lel8of]sf] 
dxŒjk"0f{ ;"rgfx¿ l6kf]6 ug{ nufpg'xf];\ / s]xL ljBfyL{sf] z}Ifl0fs k|ltlaDag ug{ nufpg'xf];\ .

lj|mofsnfk # M lrq tyf kf]:6/ cjnf]sg / 5nkmn (Picture and poster observation 
and discussion)

-c_	 hnjfo' kl/jt{gn] kfgLsf] d'xfg ;'s]/ vf]nf jf gbLaf6 vfg]kfgL lnlˆ6ª ul/Psf] tn lbOPsf] 
lrq jf cGo s'g} hnjfo' kl/jt{g;DaGwL lrq b]vfpg'xf];\ / lgDglnlvt k|Zgx¿dfly 
5nkmn ug'{xf];\ M

kfgLsf] d'xfg ;'s]kl5 gbLaf6 vfg]kfgL lnlˆ6ª\ cfof]hgf

•• kfgLsf] d'xfg ;'Sg'sf] sf/0f s] xf]nf <
•• hnjfo' kl/jt{gsf cGo c;/x¿ s] s] xf]nfg\ <
-cf_	 cluNnf] lbg lbPsf] kl/of]hgf sfo{cGtu{t ljBfyL{n] ;d"xdf agfOPsf] hnjfo';DaGwL kf]:6/x¿ 

z}Ifl0fs kf6Ldf 6fF:g'xf];\ / Ps hgf ljBfyL{nfO{ 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O_	 ljBfyL{sf] k|:t'tLs/0fsf] k[i7kf]if0f ub}{ lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

v8]/L kg'{, cltj[li6 x'g', af9L cfpg', w|'jLo If]q tyf lxdfnsf] lxpF kUn]/ ;d'b|L ;txdf j[l4 
x'g', df};dL–rj|mdf kl/jt{g x'g', dfgj :jf:Yodf gsf/fTds c;/ kg'{, h}ljs ljljwtfdf c;/ 
kg'{ h:tf 36gfx¿ g} hnjfo' kl/jt{gsf c;/ x'g\ .

lj|mofsnfk $ M rf6{sf] k|bz{g / k|:t'tLs/0f (Chart demonstration and presentation)

-c_	 cluNnf] lbg kl/of]hgf sfo{cGtu{t ljBfyL{x¿n] ;fd"lxs ¿kdf agfPsf] hnjfo' kl/jt{g 
Go"gLs/0fsf pkfox¿ ;dfj]z ePsf] rf6{ z}Ifl0fs kf6Ldf 6fF:g'xf];\ / pSt ;d"xsf] Ps 
hgfnfO{ pSt kl/of]hgf sfo{sf] k|:t'tLs/0f ug{ nufpg'xf];\ .
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-cf_	 ljBfyL{x¿sf] k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{
sfa{g pT;h{g 36fpg], sfa{g ;l~rtLs/0fdf hf]8 lbg], hgr]tgf hufpg] / Jojxf/ kl/jt{g 
ug]{ h:tf sfo{j|md / JolStut cfr/0fx¿ g} hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿ x'g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

hnjfo' kl/jt{gsf] k|efj clglZrt x'G5 . g]kfn lxGb's'z lxdfno If]qsf] dWo efudf cjl:yt 5 . Pl;ofs} 
tfhf kfgLsf] k|d'v ;|f]t lxdfnonfO{ ljZj ;d'bfon] sd Wofg lbOPsf] 5 / g]kfnnufot o; If]qdf ;Lldt 
cWoogx¿ ePsf] x'gfn] IPCC sf] @))& rf}yf] d"Nofª\sg k|ltj]bgn] lxGb's'z lxdfno If]qnfO{ White spot 
tf]s]sf] 5 . g]kfnn] hnjfo' kl/jt{gsf sf/0f ;fdgf ul//x]sf] / eljiodf ;fdgf ug{ ;Sg] hnjfo' kl/jt{gsf 
s]xL c;/x¿ cf};t tfkj|md / cf};t jiff{df j[l4, s[lif ty kz'hGo pTkfbgdf sdL, hnljB't\ pTkfbg, 
hghLljsf, cy{tGq;DaGwL c;/x¿nufot af9L, klx/f], v8]/L, 89]nf] cflb x'g\ .
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-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}{ k|ultsf] clen]v /fVb} n]vfhf]vf ug'{xf];\ .
•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 

ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf cEof; 

u/fpg'xf];\ M
-c_	 hnjfo' kl/jt{gsf c;/ s] s] x'g\ <
-cf_	 hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿ n]Vg'xf];\ .
-O_	 g]kfnsf] s'g} ufpFdf lgDglnlvt c;/x¿ b]vf k/]5g\ . tL c;/x¿nfO{ cWoog u/L 

lgDglnlvt k|Zgsf pQ/ n]Vg'xf];\ M
•• kfgLsf] d'xfgx¿ ;'Sb} hfg'
•• klxn] ;'Gtnf x'g] 7fpFdf ;'Gtnf pTkfbg gx'g'

 s] sf/0fn] dflysf c;/x¿ b]vfk/]sf xf]nfg\ <
 :yfgLox¿n] s;/L pSt c;/x¿sf] cg's'ng u5{g\ xf]nf < s'g} b'O{ cg's'ngx¿  
n]Vg'xf];\ .

lrqsnf k|bz{gL cfof]hgf

 hnjfo' kl/jt{gn] NofPsf c;/
 :jR5 xfjf / hnjfo' kl/jt{g

kl/of]hgf sfo{ (Project work)

!=	 xl/tu[x Uof;x¿, jfo'k|b"if0f / hnjfo' kl/jt{gsf ;|f]tx¿sf] ;"rL tof/ kfg'{xf];\ / jfo'k|b"if0fsf] 
lgoGq0fn] hnjfo' kl/jt{gsf] c;/nfO{ Go"gLs/0f ug{ ;lsG5 / hnjfo' kl/jt{gsf] Go"gLs/0f 
ug]{ tl/sfn] jfo'k|b"if0fnfO{ sd ug{ ;lsG5 . o; egfO{nfO{ k'li6 ug{ OG6/g]6sf] k|of]u u/L 
cfwf/x¿ vf]Hg'xf];\ / cfk;df 5nkmn ug'{xf];\ . k|fKt pknlAwx¿sf] kfj/ Kff]OG6 agfO{ 
group presentation ug'{xf];\ .

@=	 æjfo'k|b"if0f / hnjfo' kl/jt{gsf] c;/nfO{ Go"gLs/0f ug{sf lglDt xfjf :jR5 agfpg d]/f] 
e"ldsfÆ zLif{sdf lgaGw n]Vg'xf];\ .

t];|f] lbg (Third day)
ljifoj:t' M g]kfndf nf]kf]Gd'v hLjx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• nf]kf]Gd'v jf b'n{e hLjsf] kl/efiff atfpg
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•• g]kfnsf nf]kf]Gd'v hLjx¿sf] klxrfg ug{
•• hLjx¿ nf]k x'g'sf sf/0fx¿ atfpg
•• nf]kf]Gd'v hLj tyf b'n{e jg:kltsf] ;+/If0fsf pkfox¿ atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
nf]kf]Gd'v hLjx¿sf] lrq, g]kfnsf nf]kf]Gd'v hLjx¿sf] lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

kf7\ok':tsdf ePsf lgDglnlvt hgfj/ tyf jg:kltx¿sf] lrq k|bz{g ug'{xf];\ / ljBfyL{nfO{ 
klxrfg ug{ nufpg'xf];\ .

-c_	 oL hLjx¿sf] ;ª\Vof slt xf]nf <

-cf_	 oL hLjx¿ ;+;f/af6 nf]k ePdf s] x'G5 <

-O_	 tkfO{Fsf] j/Lkl/ kfOg] s'g} nf]k x'g nfu]sf hLjx¿ eP gfd atfpg'xf];\ .

hgfj/sf] klxnf] lrq kf6] af3, bf];|f] lrq /]8 kfG8f, t];|f] lxpF lrt'jf / jg:kltsf] klxnf] lrq 
kfFrcf}Fn], bf];|f] lrq ;k{uGwf / t];|f] lrq kbdrfnsf] xf] . 

lj|mofsnfk @ M g]kfnsf nf]k x'g] 8/ ePsf hgfj/x¿;DaGwL lel8of] cjnf]sg (Video 
observation about endangered animals of Nepal)

-c_	 g]kfnsf nf]k x'g] 8/ ePsf hgfj/x¿;DaGwL lel8of] b]vfpg'xf];\ . lel8of]sf] ;"rgfcg';f/ 
nf]kf]Gd'v hgfj/x¿sf] gfd, ltgLx¿ kfOg] :yfg / ltgLx¿ 36\g'sf] sf/0f l6kf]6 ug{ 
nufpg'xf];\ . s]xL ljBfyL{ 5gf]6 u/L k|ltlaDag ug{ nufpg'xf];\ .
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lj|mofsnfk # M g]kfndf nf]k x'g] 8/ ePsf hgfj/x¿ tyf jg:kltx¿sf] lrq cjnf]sg 
(Picture observation about endangered animals and plants of Nepal)

-c_ lbOPsf] nf]kf]Gd'v hgfj/ tyf jg:kltx¿sf] lrq b]vfpg'xf];\ / lgDglnlvt k|Zgx¿dfly 
5nkmn ug'{xf];\ M

/fh wg];s:t'l/ d[u

rfFknf}7 ;Nnfkbdrfn

AjfF;f]

lxpFlrt'jf;fnsPs l;ª\u] u}+8f

•• dflysf hLjx¿nfO{ lsg b'n{e hLjhGt' elgG5 <
•• dflysf hLjx¿sf] ;ª\Vof 36\g'sf sf/0fx¿ s] s] xf]nfg\ <

-cf_	 ljBfyL{nfO{ dflysf k|Zgsf] pQ/ sfkLdf l6kf]6 ug{ nufpg'xf];\ . b'O{ tLg hgf ljBfyL{nfO{ 
5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ .
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lgisif{

hg;ª\Vof 36\b} uP/ nf]k x'g nfu]sf hLj g} b'n{e jf nf]kf]Gd'v hLj x'g\ . hLjx¿sf] ;ª\Vof 
36\g'sf sf/0f hnjfo' kl/jt{g, jftfj/0fLo k|b"if0f, rf]/L k}7f/L, h}ljs ;|f]tsf] clgolGqt k|of]u, 
gofF gofF af]6la?jfx¿sf] v]tL, gofF gofF k|hfltsf] hLj hGt' kfNg' cflb x'g\ .

lj|mofsnfk # M rf6{ lgdf{0f / k|:t'tLs/0f (Chart preparation and presentation)

-c_	 ;a} ljBfyL{nfO{ nf]kf]Gd'v tyf b'n{e jg:kltsf] ;+/If0fsf pkfox¿ cWoog ug{ nufpg'xf];\ .

-cf_	 ljBfyL{x¿ rf/ ;d"xdf ljefhg ug'{xf];\ / ;d"xdf 5nkmn u/fO{ b'n{e jg:kltsf] ;+/If0fsf 
pkfox¿ rf6{k]k/df n]Vg nufpg'xf];\ .

-O_	 k|To]s ;d"xaf6 Ps hgfnfO{ 5gf]6 u/L n]lvPsf a'Fbfx¿ k|:t't ug{ nufpg'xf];\ . cGo 
;d"xx¿nfO{ k|Zg ;f]Wg nufpg'xf];\ / k|:t'tstf{ jf k|:t'tstf{sf] ;d"xnfO{ pQ/ lbg 
nufpg'xf];\ .

-O{_	 k|:t'ltkZrft\ ljBfyL{nfO{ k[i7kf]if0f lbFb} nf]kf]Gd'v tyf b'n{e jg:kltx¿ h:t}M kbd\rfn, 
;k{uGwf, ;lt;fn, s'6\sL, ;'gufef, n3'kq, h6fd;L, kfFrcf}Fn], vo/, ofrf{u'Daf, nf}7;Nnf 
cflbsf] pbfx/0f lbFb} b]zdf kfOg] ljleGg k|hfltsf jg:kltx¿sf] ;ª\Vof 36\b} uPsf] s'/f 
atfpg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

jg:klt kfOg] 7fpFsf] ;+/If0f, rf]/L t:s/Lsf] k|efjs/L lgoGq0f, b'n{e af]6la?jfsf] j[Iff/f]k0fnfO{ 
tLj|tf tyf l6:o' sNr/nufot cfw'lgs h}ljs k|ljlwaf6 k|of]uzfnf tyf g;{/Ldf w]/} a]gf{sf] 
pTkfbg, pko'St sfg'gsf] lgdf{0f tyf k|efjsf/L sfof{Gjog, / hgr]tgf clej[l4 ug]{ 
sfo{j|mdx¿ ;~rfng cflbn] b'n{e af]6la?jfx¿ ;+/If0f ug{ ;lsG5 .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 213

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

-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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•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 nf]kf]Gd'v hLj eg]sf] s] xf] <
-cf_	 g]kfndf kfOg] b'n{e b'O{ hgfj/ / b'O{ jg:kltsf] gfd n]Vg'xf];\ .
-O_	 g]kfndf b'n{e hLjx¿sf] ;ª\Vof 36\g'sf] sf/0f n]Vg'xf];\ .
-O{_	 g]kfndf kfOg] b'n{e jg:kltx¿sf] ;+/If0fsf pkfox¿ n]Vg'xf];\ .
-p_	 hLjx¿sf] ;ª\Vof 36\g'sf] sf/0f hnjfo' kl/jt{g klg xf] . o; egfOnfO{ k'li6 ug'{xf];\ .

kl/of]hgf sfo{ (Project work)
kf7\ok':tssf] k]h g= !%! sf] kl/of]hgf sfo{ ^=@ ug{ nufpg'xf];\ .

rf}yf] lbg (Fourth day)
ljifoj:t' M g]kfnsf nf]kf]Gd'v hgfj/ tyf kz'kG5L

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• g]kfnsf nf]kf]Gd'v hgfj/ tyf kz'kG5Lsf] ;+/If0fsf pkfox¿ vf]hL ug{
•• g]kfnsf ;+/lIft hgfj/ tyf kG5Lx¿ klxrfg ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
g]kfnsf nf]kf]Gd'v hgfj/ tyf kz'kG5Lsf] ;+/If0fsf] pkfox¿sf] rf6{k]k/, g]kfndf kfOg] ;+/lIft 
hgfj/ tyf kG5Lx¿sf] kfj/–kf]OG6
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf] Pp6f ;dfrf/ jfrg kZrft lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

News24

!# df3, @)&$

t:s/x¿n] g]kfnnfO{ x'lrnb]lv lrDkfGhL;Dd t:s/Lsf] …6«flGh6Ú agfPsf] k|x/Lsf] egfO 5 . 
k|x/Ln] ef/t n}hfg clk|msfaf6 NofOPsf b'O{cf]6f lrDkfGhL a/fdb u/]sf] 5 . To:t} g]kfnaf6 
csf]{ d'n's t:s/ ug{ nfluPsf] cj:yfdf ^ cf]6f x'lrn a/fdb u/]sf] 5 . To;afx]s k/]jf, 
afFb/, ;'uf, sflnh, a6\6fO{, wfgr/f, v/fof], gfª\n] r/f, ;k{, uf]xf]/f], na a8{, s5'jfnufotsf 
b'n{e jGohGt' klg t:s/L x'g] u/]sf] k|x/Lsf] cg';Gwfgaf6 b]lvPsf] 5 .

-s_	 lsg hgfj/ tyf kG5Lx¿sf] rf]/L k}7f/L ePsf] xf]nf <

-v_	 jGohGt'sf] rf]/Ll;sf/LnfO{ /f]Sg s] ug{ ;lsPnf <

lj|mofsnfk @ M b'n{e hgfj/ tyf kz'kG5Lsf] ;+/If0fsf af/]df u|flkm6L (Graffiti about 
measures of conservation of rare wildlives)

-c_	 b'n{e hgfj/ tyf kz'kG5Lsf] ;+/If0fsf pkfox¿sf af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg'xf];\ 
tTkZrft\ ;Fu}sf] ;fyLnfO{ hf]8f agfpg nufO{ b'n{e hgfj/ tyf kz'kG5Lsf] ;+/If0fsf 
pkfox¿sf ;DaGwdf ;f]lrPsf s'/fx¿ cfk;df cfbfgk|bfg ug{ nufpg'xf];\ . To;kl5 
k|To]s hf]8fdf cfbfgk|bfg ePsf s'/fx¿ b'O{dWo] Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ / 
ljBfyL{x¿sf] cleJolStnfO{ z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ .

-cf_	 s]xL s'/f 5'6]sf] eP ljBfyL{x¿sf] k|ltlj|mofnfO{ ;d]6L yk k[i7kf]if0f k|bfg ub}{ b'n{e 
hgfj/ tyf kz'kG5Lsf] ;+/If0fsf pkfox¿df ltgLx¿sf] cWoog tyf cg';Gwfg, k|s[lts 
jf;:yfgsf] ;+/If0f, ;+/lIft kz'kG5Lsf] rf]/L l;sf/Ldf s8f k|ltaGw, b'n{e kz'kG5LnfO{ 
k/:yfgLo ;+/If0f (Ex-situ conservation) sf] Joj:yf [h:t} jg:klt pBfg, lrl8ofvfgf, 
efOe]l/od -PSjfl/od_, 6]/fl/od cflb] tyf /fli6«o lgs'~h, jGohGt' cf/If, l;sf/ cf/Ifsf] 
Joj:yf, plrt sfg'gL Joj:yf / k|efjsf/L sfof{Gjog, hgr]tgf clej[l4sf af/]df rf6{k]k/ 
b]vfpFb} :ki6 kfg'{xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

b'n{e hgfj/ tyf kz'kG5Lsf] cWoog tyf cg';Gwfg, jGohGt'sf] rf]/L l;sf/Ldf s8f k|ltaGw, 
b'n{e kz'kG5LnfO{ In-situ / Ex-situ ;+/If0fsf] Joj:yf, hgr]tgf cflb u/]df b'n{e hgfj/ 
tyf kz'kG5Lsf] ;+/If0f ug{ ;lsG5 . 
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lj|mofsnfk # M 5nkmn / kfj/kf]OG6 k|:t'tLs/0f (Discussion and powerpoint 
presentation)

-c_	 lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

•• g]kfnsf ;+/lIft hLj hGt' s'g s'g xf]nfg\ <
•• lsg hLjhGt'nfO{ ;+/lIft ;"lrdf /flvPsf] xf]nf <
•• g]kfndf slt k|hfltsf :tgwf/L, kG5L / ;l/;[k ;+/lIft ;"rLdf ;"rLs[t 5g\ <
-cf_	 dflysf k|Zgdf 5nkmnkZrft\ g]kfndf ;+/lIft hgfj/x¿nfO{ ;+/lIft ;"rLdf /fVg'sf] sf/0f 

ltgLx¿nfO{ ;+/If0f ul/Pg eg] nf]k x'g ;Sg], To:tf hLjx¿sf] pkl:yltn] h}ljs ljljwtf / 
kfl/l:ylts k|0ffnL hf]lug] . g]kfndf @^ k|hfltsf :tgkfoL, ( k|hfltsf kG5L / # k|hfltsf 
;l/;[knfO{ ;+/lIft ;"rLdf /flvPsf] atfpg'xf];\ .

-O_	 ;+/lIft hgfj/sf] ln:6 ePsf] kfj/kf]OG6 b]vfpg'xf];\ . kfj/ kf]OG6 tof/ ubf{ ;s];Dd gf}nf 
Tolt w]/} kl/lrt gePsf hgfj/x¿sf] lrq ;dfj]z ug'{ /fd|f] x'G5 .

lj|mofsnfk $ M d]df]/L v]n (Memory game)

ljBfyL{nfO{ % ldg]6sf] ;do lbP/ ;+/lIft hgfj/ tyf kG5Lsf] ln:6 :d/0f ug{ nufO{ sltcf]6f 
k|hfltx¿ eGg ;S5g\ eGg] hfFRgsf nflu d]df]/L v]n v]Ng'xf];\ . 
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;+/lIft hgfj/ tyf kG5Lx¿

:tgwf/L hgfj/ kIfL

1.	 k'8\s] aFb]n -Pigmy Hog_
2.	 xfa|] -Red Panda_
3.	 s[i0f;f/ -Black Buck_
4.	 uf}/ -Gaur Bison_
5.	 hª\unL  ofs -Wild Yak_
6.	 cgf{ -Wild Water Buffalo_
7.	 AjfF;f] -Grey Wolf_
8.	 lxl:k8 v/fof] -Hispid Hare_
9.	 afx|l;ª\u] -Swamp Deer_
10.	hª\unL xfQL -Asiatic wild 

Elephant_
11.	kxfg la/fnf] -Lynx_
12.	x'F8f/ -Stripped Hyaena_
13.	cf;fdL /ftf] afFb/ -Asamese 

Monkey_
14.	;fns -Pangolin_
15.	s:t'/L d[u -Himalayan 

Muskdeer_
16.	WjfF;] lrt'jf -Clouded Leopard_
17.	gfp/÷gog -Great Tibetan Sheep_
18.	kf6] af3 -Bengal Tiger_
19.	lxpF lrt'jf -Snow Leopard_
20.	lr? -Tibetan Antelope_
21.	;f]F; -Gangetic Dolphin_
22.	r/Laf3 -Leopard Cat_
23.	ln+;fª -Spotted Lingsang_
24.	u}F8f -One-horned Rhinoceros_
25.	rf}sf -rf/l;ª\u] d[u_ -Four 

Horned Antelope_
26.	lxdfnL efn' -Brown Bear_

1.	 /fh wg]; -Great-horned 
Hornbill_ 

2.	 rL/ sflnh -Cheer Pheasant_
3.	 ;]tf] u?8 -White Stork_
4.	 sfnf] u?8 -Black Stork_
5.	 ;f/; -Sarus Crane_
6.	 v/ d'h'/ -Bengal Florican_
7.	 8fFkm] (Impeyan Pheasant_
8.	 ;fgf] v/d'h'/ -Lesser florican_
9.	 d'gfn –Crimpson horned 

Pheasant
;l/;[kx¿

1.	 3l8ofn uf]xL -Gharial)
2.	 clhª\u/ -Asiatic rock python_

3.	 ;'guf]xf]/f] -Golden monitor 
lizard)
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lgisif{

g]kfndf @^ k|hfltsf :tgkfoL, ( k|hfltsf kG5L / # k|hfltsf ;l/;[knfO{ ;+/lIft ;"rLdf 
/flvPsf] 5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

b'n{e jGohGt' tyf jg:kltsf k|hfltx¿sf] ;+;f/e/ km}lnPsf] u}/sfg'gL Jofkf/af6 ltgLx¿df 
kg{ uPsf] c;/af6 ;r]t eO{ ;f] ;d:ofsf] ;dfwfgsf nflu ;g\ !(&# sf] dfr{ # sf lbg 
;+o'St /fHo cd]l/sfsf] jfl;ª\6g l8;L= df ljZj ;+/If0f ;ª\3 (The World Conservation 
Union-IUCN) sf] ;+of]hsTjdf Ps cGt/f{li6«o ;Dd]ng cfof]hgf ePsf] lyof] . ljZjsf *) 
/fi6«n] k|ltlglwTj u/]sf] pSt ;Dd]ngdf ;xefuL k|ltlglwx¿n] b'n{e jGohGt' / jg:kltx¿sf] 
;+/If0fsf nflu Pp6f cGt/f{li6«o dxf;lGw tof/ u/L ;f]df x:tfIf/ u/]sf lyP . pSt dxf;lGwnfO{ 
b'n{e hGohGt' / jg:ktlsf] cGt/f{li6«o Jofkf/ dxf;lGw (Convention on International 
Trade in Endangered Species of Wild Fauna and Flora) jf 5f]6s/Ldf ;fOl6; (CITES) 
elgG5 . o; dxf;lGwsf] hGd !(&# df eP tfklg o;sf gLltx¿ !(&% h'nfO{ ! b]lvdfq 
nfu' ePsf] lyof] . w]/} jif{ cufl8 nfu' ePsf] o; dxf;lGwsf] ;fy{stf jt{dfg ;dodf ;d]t 
emg\ emg\ al9/x]sf] 5 . xfn;Dd o; dxf;lGwdf ljZjsf !*$ b]zx¿ -;g\ @)@# ;Dddf_ 
;b:o alg;s]sf 5g\ . o;df tLg cg';"rL;lxt #% efu 5g\ . g]kfnn] ;fOl6; dxf;lGwdf !@ 
h'g, !(&% df x:tfIf/ u/L o;sf] ;b:o ePsf] xf] . o;sf] ;b:o ePb]lv ;fOl6; dxf;lGwsf 
lj|mofsnfkx¿df g]kfnn] ;sf/fTds / ;lj|mo e"ldsf v]Nb} cfPsf] 5 . ;fOl6; cg';"rL ! 
df nf]k x'g] l:yltdf k'u]sf k|hfltx¿ ;dfj]z ul/Psf] 5 . tL k|hfltx¿ Jofkf/sf sf/0fn] 
cem} vt/fdf kg]{ ePsfn] ltgLx¿sf] Jofkf/ jf cf];f/k;f/nfO{ o;n] s8fOsf ;fy lgoGq0f 
ug]{ gLlt lnPsf] 5 . nf]k x'g] l:yltdf k'lug;s]sf t/ ltgsf] Jofkf/nfO{ ;dodf g} lgoGq0f 
gug]{ xf] eg] lgs6 eljiodf g} nf]k x'g ;Sg] l:yltdf /x]sf k|hfltx¿nfO{ cg';"rL @ df 
;dfj]z ul/Psf] 5 . s'g} b]z ljz]ifn] cfˆgf] /fi6«sf] s'g} k|hfltsf] Jofkf/ lgoGq0f ug'{kg]{ 
cfjZostf dx;'; u/L ;"rLs[t u/]sf] eP To:tf k|hfltnfO{ cg';"rL # df /flvPsf] 5 . g]kfn 
kIf ePsf] ;ª\s6fkGg jGohGt' tyf jg:kltsf k|hfltsf] cGt/f{li6«o Jofkf/ ;DaGwL dxf;lGw, 
!(&# sf] sfof{Gjog ug{ ;°6fkGg jGohGt' / jg:kltsf ljleGg k|hfltsf] ;+/If0f / To;sf] 
cGt/f{li6«o Jofkf/nfO{ lgodg tyf lgoGq0f ug{sf] nflu cfjZos sfg"gL Joj:yf ug{ jf~5gLo 
ePsf]n], æ;°6fkGg jGohGt' tyf jg:kltsf] cGt/f{li6«o Jofkf/ lgoGq0f P]g, @)&#Æ hf/L u/L 
sfof{Gjogdf NofOPsf] 5 . IUCN n] ;g\ 1966 b]lv k|sfzg ug{ yfn]sf] b'n{e jg:klt tyf 
jGohGt'x¿sf] clen]v /fVg agfPsf] lstfanfO{ Red data book elgG5 . 
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-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 g]kfndf slt k|hfltsf :tgwf/L hLjx¿ ;+/lIft ;"rLdf /flvPsf] 5 <
-cf_	 g]kfnsf ;+/lIft ;l/;[k hgfj/x¿sf] gfd n]Vg'xf];\ .
-O_	 b'n{e hgfj/ tyf kz'kG5Lsf] ;+/If0fsf] pkfox¿ n]vL s'g} Pssf] 

JofVof ug'{xf];\ .
-O{_	 ;Fu}sf] lrqdf g]kfnsf] kfgLePsf] 3fF;] d}bfgdf ljz]if u/L sf];L6fKk' 

jGohGt' cf/Ifdf dfq kfOg] hLj b]vfPsf] 5 . pSt hLjsf] cWoog 
u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

•• pSt hLjsf] gfd n]Vg'xf];\ .
•• tL hLjnfO{ lsg b'n{e dflgG5 <
•• tL hLjnfO{ ;+/If0f ug{ s] s:tf pkfox¿ ckgfpg ;lsG5, n]Vg'xf];\ .

kl/of]hgf sfo{ (Project work)
kf7\ok':tssf] k]h g= !%$ sf] ls|osnfk ^=$ ug{ nufpg'xf];\ .

kfFrf}F lbg (Fifth day)
ljifoj:t' M :yfgLo ¿kdf kfOg] h8La'6Lx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• :ygfLo :t/df k|of]udf cfpg] h8La'6Lx¿sf] gfd atfpg
•• :ygfLo :t/df kfOg] h8La'6Lx¿ t'n;L, lgd, u'hf]{ / 3f]86fk|]sf] kl/ro lbg / pkof]lutf 

atfpg
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
:yfgLo ¿kdf kfOg] h8La'6Lx¿ h:t} agdf/f, t'n;L, 3f]86fk|], lgd, cb'jf, x/f]{, c;'/f]sf] la?jf 
tyf kmn jf lrqx¿, rf6{k]k/ / ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

-c_	 dflysf la?jf jf ltgsf lrqx¿ b]vfO{ lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ .

c;'/f]cb'jfx/f]{jgdf/f

•• b]vfOPsf] jg:kltx¿ s] s] x'g\ <
•• oL la?jfx¿nfO{ ;fdfGo ¿kdf s] elgG5 <
•• xft sf6\bf s'g jg:kltsf] k|of]u ul/G5 <
•• vf]sL nfUbf s'g s'g jg:kltx¿ k|of]u ul/G5 <
•• oL la?jfx¿sf] Jofj;flos v]tL ubf{ s:tf lsl;dsf kmfObfx¿ x'g ;S5g\ <

lj|mofsnfk @ M :yflgo :t/df kfOg] h8La'6Lx¿sf] l6 rf6{ lgdf{0f (T chart preparation 
on locally available traditional herbs)

-c_	 ljBfyL{x¿nfO{ :yfgLo :t/df kfOg] h8La'6Lx¿sf] gfd / ltgLx¿sf] k|of]u atfpg 
nufpg'xf];\ / z}Ifl0fs kf6Ldf tnsf] h:tf] l6 6]an agfP/ l6kf]6 ug'{xf];\ .

h8La'6Lsf] gfd pkof]lutf

-cf_	 g]kfndf kfOg] sl/a ;ft xhf/ k"mn km'Ng] jg:kltx¿dWo] xfn;Dd 700 eGbf w]/} k|hfltsf 
h8La'6Lx¿sf] klxrfg eO{ cf}ifwLsf ¿kdf k|of]u xF'b} cfPsf 5g\ . g]kfndf h8La'6Lx¿sf] 
;xL pkof]u, ltgLx¿sf] ahf/ lj:tf/, xfd|f k/Dk/fut 1fg / l;ksf] ;xL / lbuf] ;b'kof]usf 
nflu yk cWoog cg';Gwfg ug'{ cfjZos /x]sf] s'/f atfpg'xf];\ .
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lj|mofsnfk # M h8La'6Lx¿ t'n;L, lgd, u'hf]{ / 3f]86fk|]sf] lrq cjnf]sg / 5nkmn (Picture 
observation and discussion on Herbs Holy basil, Neem, Heart-leaved moonseed, 
Asiatic pennywort)

-c_	 ljBfyL{nfO{ t'n;L, lgd, u'hf]{ / 3f]85fk|]sf] la?jf jf lrqx¿ b]vfpg'xf];\ / lgDglnlvt 
k|Zgx¿ pk/ 5nkmn ug'xf];\ M

3f]86fk|]t'n;L lgd u'hf]{

•• oL la?jfsf gfd s] s] x'g\ <
•• logLx¿sf] s'g efu s] s:tf /f]ux¿ lgsf] kfg{ k|of]u ul/G5 <

-cf_	 5nkmnkZrft\ s]xL ljBfyL{x¿nfO{ k|ltlaDag ug{ nufpg'xf];\ .

lj|mofsnfk # M k9fO, rf6{ lgdf{0f / k|:t'tLs/0f (Reading, chart preparation and 
presentation)

-c_	 ljBfyL{x¿nfO{ $ ;d"xdf ljefhg ug'{xf];\ . sfuhdf t'n;L, lgd, u'hf]{ / 3f]86fk|] n]vL 
8Nnf] jf uf]nf agfpg'xf];\ . 6f]nL g]tfnfO{ uf]nf l6Kg nufP/ ljifoj:t'sf] efu nufpg'xf];\ . 
kf7\ok':tsdf /x]sf] kf7\of+z k9\g nufpg'xf];\ / ;fOgk]gn] rf6{k]k/df tnsf] h:tf] tflnsf 
agfpg nufpg'xf];\ . s'g} la?jf kfOg] :yfg gePdf u'undf vf]h]/ atfpg'xf];\ .

jg:kltsf] gfd j}1flgs gfd kfOg] :yfg
k|of]u ul/g] 

la?jfsf] efu
pkof]lutf

-cf_	 tflnsf agfO;s]kl5 k|To]s ;d"xsf] Ps hgfnfO{ k]g Og b ld8n ljlwaf6 5gf]6 u/L k|:t't 
ug{ nufpg'xf];\ clg k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .
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lgisif{

t'n;L (Ocimum sanctum) !^)) ld= prfO;Ddf kfOg] h8La'6L xf] h;sf] kft, xfFuf, k"mn, 
h/f, lap ;a} cf}ifwLsf ¿kdf k|of]u ug{ ;lsG5 . ef]s hufpg, vfgfdf ?lr hufpg, kfrg 
lj|mofnfO{ ;lj|mo agfpg, hLjf0f'x¿ gi6 ug{, 3fF6L b'v]sf] lgsf] kfg{ o;sf] k|of]u ul/G5 .

lgd (Azadirachta indica) t/fO{ If]qdf kfOg] h8La'6L xf] h;sf] ;a} efu cf}ifwLsf ¿kdf 
k|of]u ug{ ;lsG5 . 5fnf;DaGwL /f]ux¿sf nflu, /ut z'4 kfg{, v/fa sf]n]:6«f]n 36fpg tyf 
g:6 ug{, pRr /Strfk sd ug{ lgdsf] k|of]u ul/G5 . 

u'hf]{ (Tinospora cordifolia) g]kfnsf] t/fO{b]lv lxdfn;Dd kfOG5 . p;sf] h/f, sf08 / kft 
cf}ifwLsf ¿kdf k|of]u ul/G5 . o;n] /f]u k|lt/f]wfTds Ifdtf j[l4 ug{, ;ª\j|md0faf6 hf]lug, 
/utdf lrgLsf] dfqf 36fpg dbt u5{ .

3f]86fk|] (Centella asiatica) klg g]kfnsf] t/fO{b]lv ldqLdw]; / kxf8sf a]F;Lx¿df cln 
cf]l;n] :yfgdf kfOg] emf/ xf] . o;sf] ;a} efu ljz]if u/L kftnfO{ cf}ifwLdf k|of]u ul/G5 . 
/utsf] z'4Ls/0f, /Strfk lgoGq0f, :d/0f zlStsf] j[l4, :gfo' tGt' tyf lbdfusf sf]ifx¿sf] 
dd{t / bL3f{o'sf lglDt o;sf] k|of]u ul/G5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 t'n;L, lgd, u'hf]{ / 3f]86fk|]sf] j}1flgs gfd n]Vg'xf];\ .
-cf_	 g]kfnL ;+:s[ltdf t'n;LnfO{ dxŒjk"0f{ dflgG5 . sf/0f n]Vg'xf];\ .
-O_	 pRr /Strfk 36fpg] / v/fa sf]n]:6]/f]n sd ug{ s'g h8La'6L k|of]u ug{ ;lsG5 <
-O{_	 u'hf]{sf] k|of]u n]Vg'xf];\ .
-p_	 lbOPsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

•• lbOPsf] jg:kltsf] gfd n]Vg'xf];\ .
•• of] jg:klt sxfF kfOG5 <
•• o;sf] s'g efu cf}ifwLsf ¿kdf k|of]u ug{ ;lsG5 <
•• o;sf] k|of]u s] s:tf] /f]usf] pkrf/df ug{ ;lsG5 <
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kl/of]hgf sfo{ (Project work)
kf7\ok':tssf] k]h g= !%^ sf] lj|mofsnfk g= ^=% ug{nufpg'xf];\ .

5}6f}F lbg (Sixth day)
ljifoj:t' M :yfgLo ¿kdf kfOg] h8La'6Lx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• :yfgLo :t/df kfOg] / k|of]udf NofOg] h8La'6Lx¿ a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] pkof]lutf 

atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
:yfgLo ¿kdf kfOg] h8La'6Lx¿ a];f/, c;'/f], af]hf]sf]] la?jf jf lrqx¿ / ofrf{u'Dafsf] lrq, 
rf6{k]k/ / ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

-c_	 lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

•• t/sf/L ksfpFbf lsg a];f/ xflnG5 <
•• 3fF6L b'Vbf s'g h8La'6L k|of]u ul/G5 xf]nf <
•• ofrf{u'Daf s:tf] k|sf/sf] hLj xf] <

lj|mofsnfk @ M la?jf jf lrq cjnf]sg (Plant or picture observation)

a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] la?jf jf ofrf{u'Dafsf] lrq k|bz{g u/L klxrfg ug{ nufpg'xf];\  
/ a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] j}1flgs gfd atfpg'xf];\ .
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a];f/ of;f{u'Dafaf]hf]c;'/f]

lj|mofsnfk # M lhU;c (Jigsaw)

-c_	 ljifoj:t'nfO{ a];f/, c;'/f], af]hf] / ofrf{u'Daf u/L # efudf ljefhg ug'{xf];\ . lgDglnlvt 
a'Fbfx¿ lgdf{0f ug'{xf];\ M

•• a];f/, c;'/f], af]hf] / ofrf{u'Daf kfOg] 7fpF
•• a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] k|of]u ug]{ la?jfsf] efu
•• a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] pkof]lutf

-cf_	 ljBfyL{nfO{ tLg ;d"xdf ljefhg ug{'xf];\ . x/]s ;d"xnfO{ Ps Ps a'Fbfsf af/]df lj:t[t 
5nkmn ug{sf nflu ;do k|bfg ug'{xf];\ . 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'{xf];\ . o;f] ubf{ Pp6} 
;d"xdf Pp6} gDa/sf PseGbf a9L ;xefuL x'g klg ;S5g\ . To;kl5 x/]s ;xefuLnfO{ 
cfkm\gf] gDa/cg';f/ tf]lsPsf] 6]a'ndf uP/ tf]lsPsf] a'Fbfdfly 5nkmn / ljrf/ cfbfg k|bfg 
ug{ nufpg'xf];\ . To;f] ubf{ klxn]sf] cfkm\gf] d"n ;d"xdf ePsf 5nkmn ;d]tsf cfwf/df 
ljrf/ cfbfg k|bfg ug{ ;lsG5 . gofF ;d"xdf tf]lsPsf] a'Fbfdfly lj:t[t 5nkmn ul/;s]kl5 
;xefuLx¿nfO{ k'gM cfkm\gf] klxn]s} d"n ;d"xdf kms{g nufpg'xf];\ . clusf] gofF ;d"xdf 
ePsf 5nkmnsf s'/fx¿ kfn}kfnf] cfbfg k|bfg ug{ nufpg'xf];\ . o;/L x/]s ;xefuLnfO{ 
gofF ;d"xdf ePsf s'/fx¿ cfkm\gf] d"n ;d"xdf uP/ k'gM k|:t't ug{ nufpg'xf];\ . 

-O_	 dflysf] lj|mofsnfk ;lsPkl5 a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] kfOg] 7fpF, k|of]u / 
pkof]lutfsf af/]df lgDglnlvt lgisif{df k'¥ofpg'xf];\ . ;fy} :yfgLo :t/df tL h8La'6Lx¿sf] 
k|of]u kf7\ok':tsdf ePsf]eGbf km/s 5 eg] Tof] klg atfOlbg'xf];\ .
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lgisif{

a];f/ -Curcurma longa_ t/fO{ b]lv !^)) ld6/ ;Dd prfOdf kfOG5 . o;n] xfd|f] ef]hgnfO{ 
cfsif{s agfpg / /f]u k|lt/f]wfTds Ifdtf j[l4 ug{ ;xof]u ub{5 . s'i7/f]u, n'tf], ljif g:6 ug{, 
Zjf;k|Zjf;;DaGwL /f]u, d'6' /f]u cflbsf] lgjf/0f ug{ a];f/sf] k|of]u ul/G5 .

c;'/f] -Adhatoda vasica/Justicia adhatoda_ r'/] kj{t dfly pRr dxfef/t kj{t;Dd kfOG5 .  
of] Zjf;k|Zjf;;DaGwL /f]u, bfFt tyf luhf, ?ufvf]sL, dw'd]x cflbsf] lgjf/0f ug{ k|of]u  
ul/G5 .

af]hf] -Acorus calamus_ @)) b]lv @#)) ld6/ ;Ddsf] kf]v/L tyf bnbn o'St If]qdf kfOG5 .  
o;sf] /fOhf]d 3fF6Lsf] ;d:of, kfrg ljsf/ / b'vfOsf] pkrf/df k|of]u ul/G5 . st} st} of] 
d;nfsf ¿kdf klg k|of]u x'G5 .

ofrf{u'Daf -Cordyceps sinensis _ #))) b]lv %))) ld6/;Ddsf] prfOdf kfOG5 . o;sf] 
k|of]un] zlSt k|bfg ub{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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 a];f/, c;'/f], af]hf] / ofrf{u'Dafsf] j}1flgs gfd n]Vg'xf];\ .
-cf_	 a];f/nfO{ lsg t/sf/L ksfpFbf xflnG5 <
-O_	 c;'/f]sf af/]df 5f]6s/Ldf n]Vg'xf];\ .
-O{_	 af]hf]sf] k|of]u n]Vg'xf];\ .
-p_	 lbOPsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

•• lbOPsf] hLjsf] gfd n]Vg'xf];\ .
•• of] hLj sxfF kfOG5 <
•• of] hLj s;/L aG5 <
•• o;sf] k|of]u s] s:tf] /f]usf] pkrf/df k|of]u ug{ ;lsG5 <
•• of] hLj ;+/lIft jg:kltsf] ;"rLdf eP tfklg ;ª\sng tyf laj|mL ljt/0f ug]{ u/]sf] kfOG5, 

lsg < 



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)226

kl/of]hgf sfo{ (Project work)
kf7\ok':tssf] k]h g= !^@ sf] ^=# / ^=$ ug{ nufpg'xf];\ .

-c_	 cfˆgf] 3/ tyf ljBfno j/k/ kfOg] ljleGg h8La'6Lx¿ ;ª\sng u/L Pp6f k]hdf Pp6f 
6fF:g'xf];\ . ;fy} ltgLx¿sf] pknAwtf / pkof]lutfx¿ ToxfF n]Vg'xf];\ . o;/L ljleGg 
h8La'6Lx¿sf] hfgsf/L ;ª\sng u/L h8La'6L k'l:tsf tof/ ug'{xf];\ .

-cf_	 dfly plNnlvt h8La'6Lafx]s cfˆgf] :yfgLo txdf kfOg] h8La'6Lsf] af/]df ;f]wvf]h u/L 
ltgLx¿sf] pknAwtf, k|of]u tyf ;+/If0fsf pkfo ;d]6L 5f]6f] k|ltj]bg tof/ ug'{xf];\ / 
To;sf af/]df sIffdf 5nkmn ug'{xf];\ .

;ftf}F lbg lbg (Seventh day)
ljifoj:t' M :yfgLo ¿kdf kfOg] h8La'6Lx¿ / k|ltlaDat l;sfO, l;sfO ;+j[lå / PsfOsf] 
d"Nofª\sg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• :ygfLo :t/df kfOg] k|of]udf x'g] ltt]kftL / l3ps'df/Lsf] af/]df atfpg . 

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)  
:yfgLo ¿kdf kfOg] h8La'6Lx¿ ltt]kftL / l3ps'df/Lsf]] la?jf jf lrqx¿, rf6{k]k/ / ;fOgk]g

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ .

-c_	 cfuf]n] kf]n]sf] 7fpFdf s'g s'g h8La'6Lx¿ k|of]u ul/G5 <

-cf_	 ltt]kftL s] sf] nflu k|of]u ul/G5 <

lj|mofsnfk @ M la?jf jf lrq cjnf]sg, 5nkmn / k|:t'tLs/0f (Plant of picture 
observation, discussion and presentation)

-c_	 ltt]kftLsf] la?jf / l3ps'df/Lsf] la?jf jf lrq b]vfg'xf];\ / lgDglnlvt k|Zgx¿ 5nkmn 
ug'{xf];\ M
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l3ps'df/Lltt]kftL

•• b]vfOPsf la?jf s] s] x'g\ <
•• logLx¿ sxfF kfOG5g\ <
•• logLx¿ s] s]df k|of]u ul/G5 <

-cf_	 5nkmnkZrft\ ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ . b'O{ ;d"xnfO{ ltt]kftL / csf]{ b"O{ 
;d"xnfO{ l3ps'df/Lsf af/]df ltgLx¿sf] j}1flgs gfd, kfOg] :yfg, cf}ifwLsf] ¿kdf k|of]u 
ul/g] efu, pkof]lutfsf af/]df rf6{k]k/df n]Vg nufpg'xf];\ . k|To]s ;d"xsf] Ps hgfnfO{ 
k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'ltkZrft\ k[i7kf]if0f lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ . ;fy} :yfgLo :t/df ltt]kftL 
/ l3ps'df/Lsf] k|of]u kf7\ok':tsdf ePsf]eGbf km/s /x]5 eg] Tof] klg atfOlbg'xf];\ .

lgisif{

ltt]kftL -Artemisia vulgaris_ g]kfnsf] dWo kxf8df kfOG5 . o;sf] k|of]u n'tf], 3fp jf bfb 
lgsf] kfg{ k|of]u ul/G5 ;fy} ljleGg lsl;dsf ;f}Gbo{sf ;fdu|L, cQ/ jgfpg / h}ljs ljiffbLsf] 
¿kdf k|of]u ul/G5 .

l3ps'df/L -Aloe vera_ ;'VVff If]qdf kfOG5 . k]6, xf8hf]gL{ tyf 5fnf;DaGwL /f]u lgsf] x'G5 . 
o;sf] emf]n 5fnfdf nufpFbf 3fdaf6 89\g] ;d:of, 5fnf k'm6\g] ;d:ofaf6 d'lSt kfpg'sf ;fy} 
kf]n]sf] 3fpdf nufpFbf 3fp l56f] lgsf] x'G5 .
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lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

r'qf] -Berberis aristata_ g]kfnsf] !*)) b]lv #%)) ld6/;Ddsf] prfOdf kfOg] emf8L 
cGtu{t kg]{ la?jf xf] . o;sf] kmn vfgfn] cfpF / kvfnf lgsf] x'G5 . 

6F6]nf] -Oroxylum indicum_ g]kfnsf] @)) b]lv !$)) ld6/;Ddsf] prfOdf kfOg] ?v xf] 
. o;sf af]s|f klg cfpF / kvfnf lgsf] kfg{ k|of]u ul/G5 . o;sf] lap / ;okqLsf] km"n ;Fu} 
lk;]/ vfgfn] 6fOkmfO8 lgsf] x'G5 . t]hkft -Chinnamomum tamala_ g]kfnsf] $%) b]lv 
@))) ld6/;Ddsf] prfOdf kfOg] ;bfaxf/ ?v xf] . o;sf] kftsf] k|of]un] k]6 km'Ng] / kfb 
cfpg] ;d:ofnfO{ lgsf] agfpF5 . 

l;dn -Bombax ceiba_ g]kfnsf] !@)) ld6/;Ddsf] prfO kfOg] ?v xf] . o;sf] km"nsf] 
k|of]un] cfpF, vf]sL lgsf] kfg]{ / lk;fasf] dfqf a9fpg dbt ub{5 . 

a]n -Aegle marmelos_ g]kfnsf] $%) b]lv @))) ld6/;Ddsf] prfOdf kfOg] ?v xf] . o;sf] 
kmn, kft / h/f cf}ifwLsf ¿kdf k|of]u ul/G5 . o;sf] kmn slAhot lgsf] kfg{ k|of]u ul/G5 . 
o;sf ljleGg efux¿ cGo ljleGg h8La'6L;Fu ld;fP/ ;]jg u/]df :jf;k|Zjf;, cfpF, /St>fj 
ljsf/, sfgsf] ;d:of cflbdf kmfObf k'U5 . 

/fhj[If -Cassia fistula_ g]kfnsf] !^)) ld6/ prfO;Dd kfOg] ?v xf] . o;sf] kmn kvfnf / 
slAhot tyf af]j|mf ?ufvf]sL / Hj/f] lgsf] kfg{ k|of]u ul/G5 . o;sf] kmn afy tyf hlG8;sf 
nflu klg pQd dflgG5 .

cdnf -Phylanthus emblica_ g]kfnsf] !%) b]lv !^)) ld6/ prfO;Dd kfOg] ;fgf] ?v xf] . 
o;sf] kmn bd, jfsjfs nfUg], kvfnf, cfpF, /St>fj, /StcNktf, hlG8;, ckr, cfFvf ;'lgg], 
b'j{ntf cflbsf nflu pkof]uL x'G5 . 

l6d'/ -Zanthoxylum armatum_ g]kfnsf] !!)) b]lv @%)) ld6/;Ddsf] prfO{df kfOg] emf8L 
;d"xdf kfOg] jg:klt xf] . o;sf] kmn / lap vf]sL, bd, ckr, kvfnf, 6\o'd/, bfFtsf] b'vfO, 
Hj/f], 5fnf;DaDwL /f]u, s'i7/f]u, n'tf] / ls/fx¿ eufpg pkof]uL x'G5 . 

lr/fOtf] -Swertia chirayita_ g]kfnsf] !%)) b]lv @%)) ld6/;Ddsf] prfOdf kfOg] emf/kft 
xf] . o;sf ;a} efu Hj/f], dw'd]x, pRr /Strfk cflbsf nflu pkof]uL x'G5 . 

h6fd;L -Nardostachys grandiflora_ g]kfnsf] #@)) b]lv %#)) ld6/;Ddsf] prfOdf kfOg] 
emf/kft xf] / o;sf] /fOhf]d ld/uL -5f/]/f]u_, clgGb|fsf] pkrf/df k|of]u ul/G5 . of] lx:6]l/of, 
pRr /Strfk, x}hf, slAhot, d'6'sf] w8\sg cflbsf nflu klg pkof]uL x'G5 . 

kbdrfn -Rheum australe_ g]kfnsf] #@)) b]lv $@)) ld6/;Ddsf] prfOdf kfOg] emf/kft 
xf] / o;sf] /fOhf]d /utsf] /f]u / xf8 efFlrPsf] pkrf/df k|of]u ul/G5 / /h:jfnf x'Fbfsf] 
b'vfO, ckr / slAhotsf] nflu pkof]uL x'G5 . o;sf] h/f bfFt ;kmf ug{, cN;/nfO{ lgsf] kfg{ 
k|of]u ul/G5 .
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k|ltljDat l;sfO , z}Ifl0fs  ;+j[l4 / PsfOsf] d"Nofª\sg (Reflective learning, learning 
enhancement and unit assessment)
•• ljBfyL{x¿nfO{ cluNnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'tLs/0f / k|bz{g ug{ nufpg'xf];\ .
•• ljBfyL{x¿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{x¿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] h8La'6Lx¿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 
h8La'6Lsf] gfd, 
k|of]u ul/g] efu 
/ pkof]lutf ;xL 
tl/sfn] n]v]df

sDtLdf !) 
cf]6f h8La'6Lsf] 
gfd n]v]/ 
s]xL h8La'6Lsf] 
k|of]u ul/g] efu 
/ pkof]lutf ;xL 
tl/sfn] gn]v]df

!) cf]6feGbf 
sd h8La'6Lsf] 
gfd, s]xLsf] dfq 
k|of]u u/g] efu 
/ pkof]lutf 
;xL n]v]df

!) cf]6feGbf 
sd h8La'6Lsf] 
gfd, 
k|of]u ul/g] efu 
/ 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|ltlaDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltlaDagsf 
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  
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?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] z}Ifl0fs 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 afx\o 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

!=	 lbOPsf k|Zgsf] ;xL ljsNkdf uf]nf] 3]/f -)_ nufpg'xf];\ M

-s_	 hnjfo' kl/jt{g;DaGwL tnsf dWo] s'g egfO ;xL 5 <
	 i. df};ddf x'g] kl/jt{g
	 ii. tfkj|mddf x'g] kl/jt{g
	 iii. nfdf] ;dosf] cjlwdf x'g] tfkj|mdsf] kl/jt{g
	 iv. nfdf] ;dosf] cjlwdf df};dsf] tYofª\sLo kl/0ffddf kl/jt{g
-v_	 lbOPsf] tYo / sf/0fx¿ cWoog u/L ;xL pQ/ 5gf]6 ug'{xf];\ .
	 egfO A M xl/t u[x Uof;sf] j[l4sf sf/0f lxdfnsf] lxpF klUnb} uPsf] 5 .
	 sf/0f RM ljZjJofkL pi0ftf a9\b} uPsf] 5 .
	 i. egfO A / sf/0f R b'j} ;xL 5g\ / sf/0f R egfO A sf] ;xL JofVof xf] .
	 ii. egfO A / sf/0f R b'j} ;xL 5g\ / sf/0f R egfO A sf] ;xL JofVof xf]Og .
	 iii. egfO A ;xL / sf/0f R unt 5 .
	 iv. egfO A unt / sf/0f R ;xL 5 .
-u_	 sygM hnjfo' kl/jt{gn] kfgLsf] d'xfgx¿ ;'Sb} uPsf] 5 h;n] ubf{ ufpF3/df a:tL 

g} a;fO;/fO{ ug'{kg]{ cj:yf 5 .
	 ug'{kg]{ sfo{x¿ M A. jiff{sf] kfgL ;ª\sng ug'{kb{5 .
	 B. ;'Vvf vKg ;Sg] afnL nufpg'kb{5 .
	 i. A nfO{ cjnDag ug'{kb{5	 .	
	 ii. B nfO{ cjnDag ug'{kb{5 .
	 iii. A / B dWo] PsnfO{ cjnDag ug'{kb{5 .	
	 iv. A / B b'j}nfO{ cjnDag ug'{kb{5 
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-3_	 tnsf dWo] s'g hnjfo' kl/jt{gsf] k|fs[lts sf/0f xf] <
	 i. Hjfnfd'vL lj:kmf]6			   ii. jg ljgfz
	 iii. hLjfjz]if OGwgsf] bxg		  iv. cf}Bf]uLs/0f
-ª_	 b'n{e kz'kG5LnfO{ ;+/If0f ug]{ pkfox¿dWo] k/:yfgLo ;+/If0f s;/L ug{ ;lsG5 <
	 i. /fli6«o lgs'~h :yfkgf u/]/
	 ii. jGohGt' cf/If :yfkgf u/]/
	 iii. lrl8ofvfgf :yfkgf u/]/
	 iv. l;sf/ cf/If :yfkgf u/]/
-r_	 g]kfndf slt k|hfltsf r/fr'?ª\uLx¿ ;+/lIft ;"rLdf /flvPsf] 5 <
	 i. @&				   ii. (
	 iii. #				   iv. *
-5_	 tnsf ldNg] ;d"x s'g xf] <
	 i. 3l8ofn uf]xL, clhª\u/, ;'g uf]xf]/f]
	 ii. 3l8ofn uf]xL, clhª\u/, ;fns
	 iii. 3l8ofn uf]xL, clhª\u/, ;f]F;
	 iv. 3l8ofn uf]xL, clhª\u/, u?8
-h_	 lrqdf b]vfOPsf] la?jf s]sf nflu k|of]u ul/G5 <
	 i. /ut z'4 kfg]{, 5fnf;DaGwL /f]u
	 ii. ef]s hufpg], kfrglj|mofnfO{ ;lj|mo agfpg]
	 iii. af}l4s Ifdtf a9fpg], 5fnf;DaGwL /f]u
	 iv. s'i7/f]u, n'tf], ljif g:6 / Zjf;k|Zjf;;DaGwL /f]u
-em_	 Tinospora cordifolia s'g h8La'6Lsf] j}1flgs gfd xf] <
	 i. lgd			   ii. u'hf]{
	 iii. ltt]kftL		  iv. 3f]86fk|]
-~f_	 3f]86fk|]sf] ljz]if u/L s'g efu cf}ifwLsf ¿kdf k|of]u ul/G5 <
	 i. h/f			   ii. kft
	 iii. km'n			   iv. kmn

@=	 hnjfo' eg]sf] s] xf] < of] s;/L df};deGbf km/s x'G5 <

#=	 hnjfo' kl/jt{gsf sf/0fx¿ s] s] x'g\, n]Vg'xf];\ .
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$=	 lrqdf Pp6f 7fpFsf] !(@) / @))% df lvlrPsf] lrq b]vfOPsf] 5 . lrq cWoog u/L 
lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

   

-s_	 !(@) / @))% sf] lrqlar leGgtf ljZn]if0f ug'{xf];\ .
-v_	 o;n] s] b]vfpF5 <
-u_	 o:tf] x'g'sf] sf/0f / cGo c;/x¿ n]Vg'xf];\ .
-3_	 s] o;sf sf/0fn] ;d"b| glhs} a:g] dflg;nfO{ c;/ u5{ < u5{ eg] s;/L < n]Vg'xf];\ .
-ª_	 o; cj:yfaf6 aRg s] ug{ ;lsG5 <

%=	 lbOPsf] lrqdf Pp6f hLj b]vfOPsf] 5 . lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ 
n]Vg'xf];\ .

-s_	 lrqdf b]vfOPsf] hLjsf] gfd n]Vg'xf];\ .
-v_	 pSt hLjnfO{ lsg b'n{e hLj elgPsf] xf] .
-u_	 pSt hLjsf] ;ª\Vof sd x'g'sf] sf/0f n]Vg'xf];\ .
-3_	 o; hLjnfO{ ;+/If0f ug{ s] ug'{knf{, n]Vg'xf];\ .

^=	 g]kfnsf ;+/lIft :tgwf/L, kG5L / ;l/;[k hLjsf] Ps Pscf]6f gfd n]Vg'xf];\ . 

&=	 tkfO{Fsf] a:g] 7fpFlt/ kfOg] s'g} rf/ h8La'6Lx¿sf] gfd n]vL ltgLx¿sf] pkof]lutf n]Vg'xf];\ .

*=	 l;dfnfO{ af/DDaf/ 3fF6L b'vfO{sf] ;d:of ;fy} kfrgdf lasf/ ePsf] 5 eg] lgDglnlvt 
k|Zgx¿sf] pQ/ n]Vg'xf];\ .

-s_	 p;sf] ;d:of ;dfwfg ug{ s'g h8La'6Lsf] k|of]u ug{ ;'emfj lbg'x'G5 < pSt h8La'6Lsf] 
j}1flgs gfd klg n]Vg'xf];\ .

-v_	 pSt h8La'6Lsf] s'g efu k|of]u ul/G5 <
-u_	 pSt h8La'6L sxfF kfOG5 <
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(=	 ;Fu} lbOPsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ .

-s_	 of] s'g la?jf xf] <
-v_	 efF8f]df yflkPsf] kbfy{ 5fnfdf nufpFbf s] x'G5 < s'g} b"O{ 

n]Vg'xf];\ .
-u_	 o;sf] lgoldt ;]jg ugf{n] s'g s'g /f]ux¿ lgsf] x'G5 <
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!= PsfO kl/ro (Unit introduction)

o; PsfOcGtu{t u'?Tjfsif{0f / u'?Tjan;DaGwL cjwf/0ffx¿ ;d]l6Psf 5g\ . oL cd"t{ cjwf/0ffx¿ 
a9L ul0ftLo x'g] ePsf] x'Fbf w]/} ljBfyL{sf nflu cln r'gf}tLk"0f{ x'g ;S5g\ . t;y{ o; PsfOsf] 
;xhLs/0f ubf{ ;/n ul0ftLo pbfx/0fx¿ lbP/ ljifoj:t'nfO{ ;/n agfpFb} tyf oy]i6 cEof;x¿ 
u/fpFb} clu a9\g' k5{ .

l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ ;fwg M cjnf]sg, df}lvs 
k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 
5 .

@= l;sfO pknlAw ( learning outcomes)

-s_	 u'?Tjfsif{0f;DaGwL Go'6gsf] lgod atfpg / ;DalGwt ul0ftLo ;d:of xn ug{

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

-u_	 u'?Tjansf] kl/ro lbg / tf}nsf] lx;fa ug{

-3_	 :jtGq v;fOsf] cjwf/0f :ki6 kfg{

-ª_	 vl;/x]sf] j:t'df xfjfsf] cj/f]wsf] c;/ j0f{g ub}{ b}lgs hLjgdf pkof]ux¿ vf]hL ug{

rfn / an
(Motion and Force)

cg'dflgt sfo{306f M !)

&
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= u'?Tjfsif{0f an •• u'?Tjfsif{0f ansf] kl/ro 2

•• u'?Tjfsif{0f ansf] lgod

•• u'?Tjfsif{0f an;DaGwL ;/n ul0ftLo ;d:of

@= u'?Tjan / u'?Tj 
k|j]u

•• u'?Tj an / tf}n 4

•• u'?Tj k|j]u

•• tf}n, lk08 / u'?Tj k|j]usf] ;DaGw

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

#= :jtGq v;fO •• :jtGq v;fOsf] kl/ro 3

•• ;/n /]vLo rfnsf ;dLs/0f k|of]u u/L 
:jtGq v;fO;DaGwL lx;fa

$= k[YjLdf x'g] v;fO •• k[YjLdf x'g] v;fOsf ljz]iftf

•• k[YjLdf x'g] v;fOsf] b}lgs hLjgdf pkof]u

%= •• PsfO k/LIff 1

gf]6 M lj1fg ljifosf ;a} PsfOdf z}Ifl0fs lj|mofsnfk / lgdf{0ffTds d"Nofª\sg ;Fu;Fu} x'g] 
5 . z}Ifl0fs  lj|mofsnfks} j|mddf z}Ifl0fs  ljljwtfnfO{ ;Daf]wg x'g] u/L ljleGg lj|mofsnfk 
;~rfng u/L tyf ;/n lx;fa u/L Go"gtd z}Ifl0fs  ;'lglZrt x'g] d"Nofª\sg ug'{kg]{ 5 .

klxnf] lbg (First day)
ljifoj:t' M u'?Tjfsif{0f (Gravitation)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• u'?Tjfsif{0f ansf] kl/ro lbg
•• u'?Tjfsif{0f an ;DalGw Go'6gsf] lgod pNn]v ug{
•• ljZjJofkL u'?Tjfsif{0f cr/sf] kl/ro lbg
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k"j{1fg M ljBfyL{df k[YjLn] u'?Tjansf sf/0fn] ;a} j:t'nfO{ cfˆgf] s]Gb||lt/ tfG5 / pSt 
annfO{ j:t'sf] tf}n elgG5 eGg] k"j{1fg x'G5 . ;fy} rfn;DaGwL Go'6gsf tLg lgodsf af/]df 
klg k"j{1fg x'G5 .

k|d'v cjwf/0ff M a|Dxf08sf ;a} lk08n] Pscsf{nfO{ cfˆgf] s]Gb||lt/ cfsif{0f u5{g\ . pSt 
annfO{ u'?Tjfsif{0f an elgG5 / o;sf] ul0ftLo ;dLs/0f  x'G5 . oxl ansf 
sf/0f a|Dxf08df ;a} s'/fsf] cl:tTj ;Dej ePsf] xf] .

unt cjwf/0ff M u'?Tjfsif{0f an 7'nf cfsfzLo lk08x¿ lar dfq x'G5 .

gf]6 M of] kf7sf] ;xhLs/0f ubf{ Go'6gsf rfn;DaGwL lgodx¿nfO{ k|of]udf NofP/ oL lgodx¿ 
ljZjJofkL x'g\ egL ljBfyL{nfO{ dx;'; u/fpg'xf];\ .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
Sir Isaac Newton sf] lrq, sDKo'6/ / k|f]h]S6/, OG6/g]6, Lord Henry Cavendish sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

-c_	 cfsfzlt/ kmflnPsf j:t'x¿ lsg k'gM k[YjLsf] ;txd} em5{g\ < To:t} kfgL, cl;gf, lxpF, 
?vsf kft, kmn cflb ;a} lsg k[YjLsf] ;txlt/ v:5g\ < 

-cf_	 k[YjL s]df cl8Psf] 5 < a|Dxf08df ePsf ;Dk"0f{ lk08x¿nfO{ s]n] c8\ofPsf] 5 < k[YjLn] s] 
cfˆgf] jl/kl/sf j:t'nfO{ dfq cfsif{0f u5{ jf 6f9fsf cfsfzLo lk08x¿nfO{ klg < cflb 
k|Zg ;f]w]/ ljBfyL{df yk pT;'stf hufpg'xf];\ .

-O_	 Go'6gn] ?vaf6 :ofp v;]sf] b]v]kl5 pTkGg ePsf] lh1fzfnfO{ lnP/ j}1flgs cWoog u/L of] tYo 
k|ltkfbg u/]sf] tYo klg atfOlbg'xf];\ . Internet af6 vf]h]/ Sir Isaac Newton sf] lrq k|bz{g  
ug{''xf];\ .

lgisif{ M a|Dxf08sf ;a} lk08x¿n] Ps csf{nfO{ cfˆgf] s]Gb||lt/ cfsif{0f u5{g\ / pSt annfO{ 
u?Tjfsif{0f an elgG5 . ;f]xL ann] ubf{ k[YjL, rGb|df, ;"o{, cGo u|x tyf tf/fnufot ;a} lk08x¿ 
cfcfˆgf :yfgdf cl8P/ /x]sf 5g\ eGg] lgisif{df k''Ug ;xof]u ug{'xf];\ . To;} u/L, olb Pp6f 
lk08n] bf];|f] lk08nfO{ F ann] cfk"mlt/ cfsif{0f u5{ eg] Go'6gsf] rfn;DaGwL t];|f] lgodcg';f/ 
bf];|f] lk08n] klg klxnf] lk08nfO{ cfk"mlt/ F ann] g} cfsif{0f u5{ egL :ki6 agfpg'xf];\ . 

lj|mofsnfk @M 5nkmn 

ljBfyL{nfO{ lgDglnlvt k|Zgdfly 5nkmn ug{ nufpg'xf];\ M

olb a|Dxf08df b'O{cf]6f dfq lk08x¿ ePsf] eP Go'6gsf] rfn;DaGwL klxnf] lgodcg';f/ s] 
;d:of pTkGg x'GYof]xf]nf < w]/} lk08x¿ x'Fbf s;/L of] ;d:of ;dfwfg x'G5 <
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lgisif{ M b'O{ lk08 dfq ePsf] eP b'j}}df k|j]u pTkGg eO{ cGtdf Pscsf{df lng x'g kUy] . w]/} 
lk08x¿ x'Fbf  k|To]s lk08df jl/kl/sf lk08x¿n] nufPsf u'?Tjfsif{0f anx¿ Pscfk;df /2 x'g 
uO{ kl/0ffd z"Go x'G5 / Go'6gsf] klxnf] lgodcg';f/ ;a} lk08x¿ oyf:yfgdf l:y/ cj:yfdf 
/xG5g\ .

lj|mofsnfk #M l;d'n];gsf] k|of]u

Go'6gsf] cWoogcg';f/ s'g} b'O{ j:t'lar pTkGg x'g] u'?Tjfsif{0f an ltgLx¿sf lk08 / ltgsf 
s]Gb||larsf] b'/Ldf e/ kg]{ tYo atfpFb} tn lbOPsf lj|mofsnfk u/fO{ tL r/x¿ larsf] ;DaGw 
:yflkt ug{ ;xof]u ug'{xf];\ .

•• ljBfyL{nfO{ lgDglnlvt sfo{ ug{ nufpg'xf];\ M
–	 b'O{ uf]nfsf] b'/L l:y/ /fvL -Ps k6sdf Pp6f dfq r/ kl/jtg ug'{k5{ / cGo r/nfO{ 

lgoGq0f ug'{k5{ egL ;Demfpg'xf];\_ s'g} Ps uf]nfsf] lk08 bf]Aa/ ubf{ -M1 →2M1) :
cjnf]sg M lk08 kl/jt{g k"j{ b'O{ uf]nflarsf] an (F1) = ………………….. N

klxnf] uf]nfsf] lk08 bf]Aa/ u/]kl5sf] an (F2) = ……………….. N
F2/F1 = ………………….  cyf{t\, F2 = …….. × F1

–	 klxnf] uf]nfsf] lk08sf] dfg ;'?s} dfg sfod u/L bf];|f] uf]nfsf] lk08 bf]Aa/ ubf{ 
 -M2 →2M2) :

cjnf]sg M lk08 kl/jt{g k"j{ b'O{ uf]nflarsf] an (F1) = ………………….. N
klxnf] uf]nfsf] lk08 bf]Aa/ u/]kl5sf] an (F2) = ……………….. N
F2/F1 = ………………….  cyf{t\, F2 = …….. × F1

–	 b'j}} uf]nfsf] lk08 ;'?sf] eGbf bf]Aa/ ubf{ -M1 →2M1 and M2 →2M2) :
cjnf]sg M lk08 kl/jt{g k"j{ b'O{ uf]nflarsf] an (F1) = ………………….. N

bf];|f] uf]nfsf] lk08 bf]Aa/ u/]kl5sf] an (F2) = ……………….. N
F2/F1 = ………………….  cyf{t\, F2 = …….. × F1

–	 b'j}} lk08sf] dfg ;'?s} dfg sfod u/L ltgLx¿ larsf] b'/L bf]Aa/ ubf{ -d →2d) :
cjnf]sg M b'/L kl/jt{g k"j{ b'O{ uf]nflarsf] an (F1) = ………………….. N

uf]nfx¿ larsf] b'/L bf]Aa/ u/]kl5sf] an (F2) = ……………….. N
F2/F1 = ………………….  cyf{t\\, F2 = …….. × F1

lgisif{M dflysf cjnf]sgsf cfwf/df s] lgisif{ lgsfNg ;lsG5 ;f]Wg'xf];\ / 5nkmnåf/f FM1M2   

/  x'G5 egL lgisif{df k'Ug ;xof]u ug'{xf];\ .

lj|mofsnfk $M ul0ftLo ;dLs/0f n]vg

•• dflysf] lgisif{sf cfwf/df Go'6gsf] u'?Tjfsif{0f;DaGwL ljZjJofkL lgod æa|Dxf08df /x]sf s'g} 
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klg b'O{ j:t'lardf pTkGg x'g] u'?Tjfsif{0f an tL b'O{ lk08x¿sf] u'0fgkmn;Fu ;dfg'kflts 
x'G5 / ltgLx¿sf s]Gb||larsf] b'/Lsf] ju{;Fu Jo'Ts|dfg'kflts x'G5 .Æ egL atfpg'xf];\ / of] 
lgod a|Dxf08sf ;a} j:t'nfO{ nfu' x'g] ePsf] x'Fbf of] lgodnfO{ ljZjJofkL lgod elgPsf] xf] 
egL k|:6 x'g ;xof]u ug'{xf];\ .

•• Go'6gsf] u'?Tjfsif{0f;DaGwL ljZjJofkL lgodnfO{ ul0ftLo ;dLs/0f  df 
¿kfGt/0f ug{ ;3fpg'xf];\ . oxfF G cr/ /flz xf] / o;nfO{ ljZjJofkL u'?Tjfsif{0f cr/ 
(Universal gravitational constant) elgG5 elg atfpg'xf];\ .

-3_ u[xsfo{ M  ljBfyL{nfO{ kf7\ok':tssf] k[i7 173 df lbOPsf] lgDglnlvt tflnsf cWoog u/]/ 
cfpg nufpg'xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M u'?Tjfsif{0f (Gravitation)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• Go'6gsf] u'?Tjfsif{0f an ;+u ;DalGw ;/n ul0ftLo ;d:of xn ug{

k"j{1fg M u'?Tjfsif{0f ansf] ul0ftLo ;dLs/0f  x'G5 hxfF G ljZjJofkL 
u'?Tjfsif{0f cr/ xf] .

k|d'v cjwf/0ff M G sf] dfg Ps ld6/ b'/Ldf /x]sf b'O{cf]6f Ps Ps lsnf]u|fdsf lk08x¿lar 
pTkGg x'g] u'?Tjfsif{0f an a/fa/ x'G5 .
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
1kg sf lk08x¿, ld6/ :s]n, Lord Henry Cavendish sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ Go'6gsf] Go'6gsf] u'?Tjfsif{0f;DaGwL lgod / o;sf] ul0ftLo ;dLs/0f :d/0f ug{ 
;xof]u ug'{xf];\ .

lj|mofsnfk @M k|bz{g

•• olb M1= 1kg, M2 = 1kg / d=1m  dfGg] xf] eg] F= ? slt x'G5, lx;fa ug{ nufO{ F= G 
k|dfl0ft ug{ ;xof]u ug'{xf];\ . 

•• j]nfotL j}1flgs Lord Henry Cavendish n] ljz]if k|sf/sf] t/fh' k|of]u u/]/ Ps ld6/ b'/Ldf 
/x]sf b'O{cf]6f Ps Ps lsnf]u|fdsf lk08x¿ lar pTkGg x'g] u'?Tjfsif{0f an gfk]/ G sf] dfg 
6.67×10-11Nm2kg-2 x'G5 egL gwf{/0f u/]sf] tYo atfpg'xf];\ . Internet af6 vf]h]/ Lord 
Henry Cavendish sf] lrq b]vfpg klg ;Sg'x'g] 5 .

	 dflysf] k|df0faf6 Ps ld6/ b'/Ldf /x]sf b'O{cf]6f Ps Ps lsnf]u|fdsf lk08x¿lar pTkGg x'g] 
u'?Tjfsif{0f an g} ljZjJofkL u'?Tjfsif{0f cr/ (G) xf] egL G sf] kl/efiff n]Vg nufpg'xf];\ .

lj|mofsnfk #M ul0ftLo ;d:of ;dfwfg=

lgDglnlvt lx;fa ljBfyL{;Fu} af]8{df u/L u'?Tjfsif{0fsf] ul0ftLo ;dLs/0fsf] k|of]usf] pbfx/0f 
lbg'xf];\ . 
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-3_ u[xsfo{
-s_	 kf7\ok':tssf] k[i7 172 df lbOPsf] lgDglnlvt ;d:of xn ug{ nufpg'xf];\ M

-v_	

-u_	

t];|f] lbg (Third day)
ljifoj:t' M u'?Tjan (Gravity)
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-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• u'?Tjansf] kl/ro lbg,
•• u'?Tj an ;+u ;DalGwt lx;fa ug{

k"j{1fg M ljBfyL{df k[YjLn] u'?Tjansf sf/0fn] ;a} j:t'nfO{ cfˆgf] s]Gb||lt/ tfG5 / pSt 
annfO{ j:t'sf] tf}n elgG5 eGg] k"j{1fg x'G5 . ;fy} u'?Tjfsif{0f ansf] klg 1fg x'G5 . 

k|d'v cjwf/0ff M s'g} cfsfzLo lk08 -u|x, pku|x, tf/f, cflb_ n] cfˆgf] ;tx jf To;sf] 
glhssf] j:t'nfO{ u'?Tjfsif{0fsf sf/0f cfˆgf] s]Gb||lt/ tfGg] annfO{ u'?Tjan elgG5 / o;sf] 
;dLs/0f  x'G5 .

unt cjwf/0ff M u'?Tjfsif{0f an / u'?Tjan km/s cjwf/0ff x'g\ .

-v_ l;sfO ;xhLs/0f ;fdu|L

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

•• ljBfyL{nfO{ Go'6gsf] u'?Tjfsif{0f;DaGwL lgod :d/0f ug{ ;xof]u ug'{xf];\ .
•• s'g} klg u|x, pku|x, tf/f jf cGo cfsfzLo lk08x¿n] cfˆgf] ;tx jf To;sf] glhssf] 

j:t'nfO{ u'?Tjfsif{0fsf sf/0f cfˆgf] s]Gb||lt/ tfGg] annfO{ u'?Tjan elgG5 . jf:tjdf 
u'?Tjan u'?Tjfsif{0fsf] ljlzi6 cj:yf dfq xf], cyf{t\ u'?Tjan klg u'?Tjfsif{0f an g} xf] egL 
a'emfpg'xf];\ . ;fy}, u'?Tjan g} j:t'sf] tf}n xf] egL atfpFb} lgDglnlvt pbfx/0f lbg'xf];\ .
–	 s'g} ljBfyL{sf] tf}n 450 N 5 eGg'sf] cy{ p;df k[YjLn] 450 N sf] u'?Tjan nufPsf] 5 

eGg] x'G5 .

–	 ef/tn] 2080 ;fndf rGb|dfdf k7fPsf] ofg rGb|fofg t];|f]sf] tf}n 6500 N lyof] eGg'sf] cy{ 
rGb|dfn] pSt ofgnfO{ 6500 N ann] cfˆgf] s]Gb||lt/ cfsif{0f ub{5 eGg] x'G5 .

lj|mofsnfk @M ul0ftLo ;d:of ;dfwfg

•• lgDglnlvt lx;fa ljBfyL{;Fu} af]8{df ug'{xf];\ .
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of] g} pSt k[YjLsf] ;txdf cjl:yt 1kg lk08 ePsf] uf]nfdf k[YjLsf] u'?Tjan xf] egL a'emfpg'xf];\ .

lj|mofsnfk #M lrq k|bz{g

–	 lbOPsf] lrq af]8{df sf]g'{xf];\ M

	

–	  M lk08 / cw{Jof; R ePsf] cfsfzLo lk08 -k[YjL jf cGo s'g}_ sf] ;txdf cjl:yt 
s'g} m lk08 ePsf] j:t'nfO{ Tof] cfsfzLo lk08n] go'6gsf] u'?Tjfsif{0f;DaGwL ul0ftLo 

;dLs/0fcg';f/  ann] cfˆgf] s]Gb||lt/ cfsif{0f u5{ egL af]8{df n]v]/ 
b]vfpg'xf];\ . of] an u'?Tjan xf] egL a'emfpg'xf];\ .
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•• km]l/ lbOPsf] lrq af]8{df sf]g'{xf];\ M

	

oxfF d=R+h x'G5 . To;}n] u'?Tjansf] ul0ftLo ;dLs/0f  x'G5 elg :ki6 
kfg'{xf];\ . 

 x'g] tYo a'emfpg'xf];\ .

–	 s'g} klg u|xsf] ;txaf6 6f9f hfFbf To; u|xsf] u'?Tjan 36\b} hfg] s'/f atfpg'xf];\ . 

–	 olb h cToflws 7'nf] eof] eg] R+h→ ∞ x'G5 clg  x'G5, cyf{t\\ u'?Tjan 
gu0o x'G5 eGg] a'emfpg'xf];\ . To;}n] x/]s u|x÷pku|xx¿sf] lglZrt u'?Tj If]q x'g] tYo 
a'emfpg'xf];\ .

lj|mofsnfk $M dl:tis dGyg

es'G8f]nfO{ v'6\6fn] hf]8n] xfg]/ dfly k7fpFbf s]xL ;dokl5 km]l/ tn} v:5 t/ k|If]k0f ul/Psf] 
/s]6 rflxF lsg kms{Fb}g <

-lgisif{M ult z"Go x'g' k"j{ g} /s]6 k[YjLsf] u'?Tj If]qaf6 aflx/ k'U5 / o;nfO{ k[YjLlt/ cfsif{0f 
ug]{ an geP kl5 Go'6gsf] rfn;DaGwL k|yd lgodcg';f/ cGtl/Ifdf lg/Gt/ clu a9L /xG5 ._

lj|mofsnfk %M 5nkmn

ljBfyL{{nfO{ ;Fu}sf] ;fyL;Fu 5nkmn u/L xfd|f b}lgs hLjgdf k[YjLsf] u'?Tj ansf c;/x¿ atfpg 
nufO{ sIffdf 5nkmn u/fpg'xf];\ . 5nkmn kl5 lgDglnlvt tYox¿nfO{ 5nkmnsf] ;f/sf ¿kdf 
k|:t't u/fpg'xf];\ M

–	 u'?Tjann] ubf{ ;a} j:t'sf] tf}n x'G5 .

–	 u'?Tjansf sf/0f k[YjLnfO{ jfo'd08nn] 3]/]/ /fv]sf] 5 .

–	 k[YjLsf] u'?Tjann] ubf{ prfOaf6 v;fn]sf j:t' k[YjLlt/ v:5g\ .

–	 u'?Tjansf] c;/n] vf]nf, gbLgfnfx¿df kfgL tnlt/ aU5 .

–	 kfgL, lxpF cflb k[YjLdf v:g'sf] sf/0f k[YjLsf] u'?Tj an xf] .

–	 u'?Tjann] ubf{ vl;/x]sf j:t'x¿df k|j]u pTkGg x'G5 .
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-3_ u[xsfo{
-c_	 u'?Tjan u'?Tjfsif{0f ansf] sub-set xf] .Æ o; jfSonfO{ JofVof ug'{xf];\ .

Rff}yf] lbg (Fourth day)
ljifoj:t' M u'?Tj k|j]u (Acceleration due to gravity)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• u'?Tj k|j]usf] kl/ro lbg
•• u'?Tj k|j]u;DaGwL ;/n ul0ftLo ;d:of xn ug{ .

k"j{1fg M ljBfyL{df k|j]usf] kl/efiff, l;wf /]vLo rfn;DaGwL ;dLs/0fx¿, Go'6gfsf] rfn;DaGwL 
tLg lgodx¿sf] k"j{1fg x'G5 . 

k|d'v cjwf/0ff M j:t'df u'?Tj ann] pTkGg ug]{ k|j]unfO{ u?Tj k|j]u elgG5 / k[YjLsf] ;tx 
glhs :jtGq ¿kn] vl;/x]sf] j:t'df u'?Tj k|j]u 9.8 ms-2 x'G5 .

unt cjwf/0ff M u'?Tj k|j]u eg]sf] k|j]usf] ljlzi6 cj:yf dfq geO{ 5'6\6} ef}lts kl/df0f xf] .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
;fgf 9'ª\uf jf s'g} an / :6k jfr

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ k|j]usf] kl/efiff, rfn;DaGwL ;dLs/0fx¿, Go'6gsf rfn;DaGwL klxnf] / bf];|f] lgod 
atfpg tyf tL;DaGwL ;fwf/0f 5nkmn ug{ nufO{  j:t'df l/hN6]G6 afx\o ann] k|j]u pTkGg ug]{ 
cjwf/0ff af/] k'gt{fhuL u/fpg'xf];\ .

ls|ofsnfk @M k|bz{g

•• kf7\ok':tssf] k[i7 !&$ / !&%df lbOPsf lgDglnlvt ls|ofsnfk u/fP/ u'?Tj ansf] sf/0fn] 
vl;/x]s]f j:t'df k|j]u pTkGg x'G5 egL k|Dfl0ft u/fpg'xf];\ .

•• u'?Tj k|j]usf] v];|f dfg klg lgsfNg nufpg'xf];\ .
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lgisif{ M u'?Tj ansf] sf/0fn] vl;/xs]f j:t'df k|j]u pTkGg x'G5 . pSt k|j]unfO{ u'?Tj k|j]u, 
cyf{t\ u'?Tj ann] pTkGg u/]sf] k|j]u elgG5 . o;sf] ;/b/ dfg 9.8 m/s2 x'G5 . of] s'/f dflysf] 
tflnsfsf] glthf snddf n]Vg nufpg'xf];\ .

-3_ u[xsfo{
u'?Tj k|j]usf] lbzf stf x'G5 < lsg < o;af/] ;DalGwt cWoog jf ;f]wvf]h u/]/ cfˆgf] ljrf/ 
n]v]/ Nofpg nufpg'xf];\ .

kfFrf}F lbg (Fifth day)
ljifoj:t' M u'?Tj k|j]u (Acceleration due to gravity)
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-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• u'?Tj k|j]usf] lx;fa ug{

k"j{1fg M ljBfyL{df u'?Tj k|j]usf] kl/efiffsf] k"j{1fg x'G5 .

k|d'v cjwf/0ff M u'?Tj k|j]u u|x, pku|x jf tf/fsf] lk08;Fu ;dfg'kflts / To;sf] cw{Jof;sf] 
ju{;Fu Jo'Ts|dfg'kflts x'G5 t/ vl;/x]sf] j:t'sf] lk08df e/ kb}{g .

unt cjwf/0ff M u'?Tj k|j]u j:t'sf] lk08df lge{/ x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
rGb|df, ;"o{, k[YjL / cGo u|xx¿sf lk08 / cw{Jof; ePsf] lgDglnlvt tflnsf

 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

•• cluNnf] lbgsf u[xsfo{sf] glthf s]xL ljBfyL{nfO{ k|:t't ug{ nufO{ 5nkmn u/fpg'xf];\ ,
•• k|j]u ;w}F l/hN6]G6 ansf] lbzfdf x'g] x'Fbf u'?Tj k|j]usf] lbzf k[YjLsf] s]Gb||lt/ lgb]{lzt x'G5 

eGg] :ki6 kfl/lbg'xf];\ .

lj|mofsnfk @M 5nkmn

•• ljBfyL{{nfO{ Go'6gsf] rfn;DaGwL bf];|f] lgod / u'?Tj ansf] ul0ftLo ;dLs/0f k|of]u u/L u'?Tj 
k|j]usf] ul0ftLo ;dLs/0f kQf nufpg ;xof]u ug'{xf];\ .

•• u'?Tj k|j]usf] ;dLs/0fcg';f/ u|x, pku|x jf tf/fsf] lk08 / cw{Jof;;Fu u'?Tj k|j]usf] 
;DaGwaf/] 5nkmn u/fpg'xf];\ .
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-  /  x'G5 t/ ;dLs/0fdf m gePsf] x'Fbf m n] g nfO{ k|efj kfb}{g ._

lj|mofsnfk #M ul0ftLo ;d:of ;dfwfg 

ljBfyL{nfO{ k[YjLsf] lk08 (M) = 5.972 ×1024 kg / cw{Jof; (R) = 6.371×106 m lnP/ k[YjLsf] 
;txdf u'?Tj k|j]u -g_ sf] dfg slt x'G5 lx;fa ug{ ;xof]u ug'{xf];\ . 

-g = 9.81 ms-2_
lj|mofsnfk $M dl:tis dGyg

lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpg'xf];\ M

-c_	 k[YjLsf] cw{Jof; w|'jdf eGbf e"dWo /]vfdf a9L 5 . To;f] eP w|'jaf6 e"dWo /]vflt/ 
hfFbf u'?Tj k|j]usf] dfg s] x'G5 < sf/0f;lxt atfpg'xf];\ .

-cf_	 olb k[YjLsf] ;txaf6 prfO a9\b} uPdf u'?Tj k|j]usf] dfgdf s:tf] kl/jt{g cfpF5 <

lgisif{ M u'?Tj k|j]usf] dfg 36\b} hfG5 lsgls  x'g] ePsf] x'Fbf R a9\bf g 36\5 . 

–	 g sf] dfg k[YjLsf] w'|jdf 9.83 ms-2 / e"dWo /]vfdf 9.78 ms-2 x'G5 . To;}n] k[YjLsf] ;txdf 
g sf] ;/b/ dfg 9.81 ms-2 x'G5 eGg] tYo atfpg'xf];\ . 

–	 k[YjLsf] ;txaf6 h prfOdf /x]sf] laGb'df k[YjLsf] s]Gb||b]lvsf] b'/L slt x'G5 egL ljBfyL{nfO{ 

;f]Wg'xf];\ / pSt laGb'df  x'G5 eGg] lgisif{df k'Ug ;xof]u ug'{xf];\ .

lj|mofsnfk %M ul0ftLo ;d:of ;dfwfg

-c_	 k[YjLsf] ;txaf6 400 km sf] prfOdf /x]sf] cGt/f{li6«o cGtl/If s]Gb||df x'g] u'?Tj k|j]u 
lx;fa ug{ nufpg'xf];\ . [M = 5.972 ×1024 kg / R = 6.371×106 m] -g1 = 8.66 ms-2_

-cf_	 ;u/dfyfsf] 6'Kkf]df u'?Tj k|j]u lx;fa ug{ nufpg'xf];\ / Tof] g sf] ;/b/ dfg;Fu t'ngf ug{ 
nufpg'xf];\ . - g1 = 9.78 ms-2  / g – g1 = 0.03_

	 ;d'Gb| ;txaf6 emG8} ( lsnf]ld6/ dfly;Dd klg g sf] dfg gu0o ¿kn] dfq kl/jt{g ePsf] 
b]lvg] x'Fbf k[YjLsf] ;txaf6 lgs} dfly;Dd klg g sf] dfg 9.81 ms-2 g} dfGg ;lsg] tYo 
atfpg'xf];\ .

-O_	
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(gMoon = 1.62 ms-2 /  cyf{t\, gEarth = 6 ×gMoon)

Dfflysf] lx;facg';f/ rGb|dfsf] ;txdf u'?Tj k|j]u k[YjLsf] ;txdf eGbf ^ u'0ff sd x'G5 . t;y{ 
rgb|dfdf j:t' k[YjLdf eGbf l9nf] v:5 egL a'emfpg'xf];\ .

lj|mofsnfk ^M 5nkmn

•• rGb|df, ;"o{, k[YjL / cGo u|xx¿sf lk08 / cw{Jof; ePsf] tflnsf k|bz{g u/L To;df lbOPsf 
tYofª\s;DaGwL /f]rs 5nkmn ug{ nufpg'xf];\ .

-3_ u[xsfo { M lgDglnlvt lx;fanfO{ u[xsfo{sf ¿kdf ljBfyL{nfO{ lbg'xf];\ .

-c_	 u'?Tj k|j]u k[YjLsf] w'|jdf 9.83 ms-2 / e"dWo /]vfdf 9.78 ms-2 x'G5 egL lx;fa u/]/ 
b]vfpg'xf];\ . 

-cf_	 cGt/f{li6«o ;~rf/sf nflu k|of]u ul/g] lhof]:6];g/L :of6]nfO6 k[YjLsf] ;txaf6 35786 
lsnf]ld6/ dfly cjl:yt x'G5g\ . tL :of6]nfO6df k[YjLsf] u'?Tj k|j]u slt x'G5 lx;fa u/]/ 
b]vfpg'xf];\ . (0.22 ms-2)

-O_	 a[x:klt u|xsf] ;txdf u'?Tj k|j]u k[YjLsf] ;txdf eGbf 2.5 u'0ff x'G5 . lx;fa u/]/ 
b]vfpg'xf];\ .

5}6f}F lbg (Sixth day)
ljifoj:t' M vl;/x]sf] j:t'sf] k|j]u (Acceleration of a falling object)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• xfjfdf vl;/x]sf] j:t'sf] k|j]u k/LIf0f tyf j0f{g ug{

k"j{1fg M ljBfyL{df u'?Tj k|j]usf] kl/efiff / dfgsf] k"j{1fg x'G5 .

k|d'v cjwf/0ff M ;a} j:t'sf] u'?Tj k|j]u Ps} x'G5 t/ ljleGg cj/f]wsf sf/0f xfjf, kfgL jf 
cGo dfWoddf vl;/x]sf j:tx¿sf] k|j]u eg] j:t'sf] cfsf/ / ;fOhcg'';f/ km/s x'G5 eGg] 
k"j{1fg ljBfyL{df x'G5 .

unt cjwf/0ff M h'g;'s} dfWoddf eP klg vl;/x]sf] j:t'sf] k|j]u u'?Tj k|j]u xf] .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
;fgf] 9'ª\uf / sfuhsf] kfgf, s}FrL, kftnf]  Knfl:6s, wfuf]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M cjnf]sg

kf7\ok':tssf] k[i7 !&%df lbOPsf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ M
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ls|ofsnfk # M Kof/f;'6 lgdf{0f / o;sf] v;fOsf] cjnf]sg

kf7\ok':tssf] k[i7 !*% df lbOPsf] ls|ofsnfk &=^ u/fpg'xf];\ . 

lgisif{ M xfjfdf vl;/x]sf j:t'sf] k|j]u j:t'cg';f/ km/s km/s x'G5 . 

lj|mofsnfk $M dl:tis dGyg 

dflysf] ls|ofsnfksf] cjnf]sgkZrft\ lgDglnlvt k|Zg ;f]w]/ dl:tis dGyg u/fpg'xf];\ . 
cfjZos tYox¿ k|:6 kfl/lbg'xf];\ .

•• 9'ª\uf tyf sfuh s] sf/0fn] v;]sf x'g\ < -u'?Tj ann] ubf{_
•• s] sfuhsf] kfgf, sfuhsf] 8Nnf] / 9'ª\uf km/s km/s ultn] v:5g\ < lsg <
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	 -km/s x'G5 . xfjfdf vl;/x]sf] j:t'df u'?Tj an dfq geO{ ljk/Lt lbzfdf xfjfsf] cj/f]w 
-bf];|f] an_ klg nfu]sf] 5 . To;}n] pSt j:t'df l/hN6]G6 an u'?Tj aneGbf sd x'G5 . j:t'sf] 
k|j]u l/hN6]G6 andf lge{/ x'g] ePsfn] j:t'sf] k|j]u u'?Tj k|j]ueGbf sd x'G5 . o;/L xfjfdf 
vl;/x]sf] j:t'sf] k|j]u u'?Tj k|j]u geO{ l/hN6]G6 k|j]u xf] ._

•• Kof/f;'6 ;'?df x'lQP/ v;] klg cGTodf lsg ;dfg ultn] v;]sf] xf]nf <
	 -xfjfdf vl;/x]sf] j:t'df ult a9\b} hfFbf xfjfsf] cj/f]w klg a9\5 . lglZrt laGb'df u'?Tj 

an / xfjfsf] cj/f]w a/fa/ x'G5 . pSt cj:yfdf l/hN6]G6\ an z"Go x'g uO{ k|j]u klg z"Go 
x'G5 . h;n] ubf{ vl;/x]sf] j:t'sf] ult ;dfg x'G5 ._

•• xfjfdf vl;/x]sf] j:t' lglZrt ;dfg ultdf v:g] tYosf] pkof]u dflg;n] Kof/f;'6 agfP/ 
xjfOhxfhaf6 xfd kmfn]/ ;'/lIft cjt/0f ug{ k|of]u u/] em}F dflg;n] jf k|s[ltn] cGo s'g s'g 
k|of]hgdf pkof]u u/]sf] kfOG5 < 

	 -Kof/fUnfOl8ª, cl;gf jf kfgLsf yf]kfsf] v;fO, e'jf jf kª\vf cfsf/sf ;+/rgf ePsf 
lapx¿sf] 5/fO, cflb_

-3_ kl/of]hgf sfo{ M ljBfyL{nfO{ lgDglnlvt kl/of]hgf sfo{ ug{ nufpg'xf];\ . o;sf] k|ltj]bg 
a'emfpg s]xL lbgsf] ;do lbO{ d"Nofª\sg klg ug'{xf];\ .

;ftf}F lbg (Seventh day)
ljifoj:t' M :jtGq v;fO (Free fall)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• :jtGq v;fOsf] kl/efiff lbg / o;;DaGwL lx;fa ug{

k"j{1fg M ljBfyL{df u'?Tj k|j]usf] kl/efiff  / dfgsf] k"j{1fg x'G5 . 

k|d'v cjwf/0ff M s'g} klg cj/f]w lagf u'?Tj ansf] k|efjn] dfq vl;x/]sf] cj:yfdf j:t'sf] 
lj08, ;fOh, csf/ h] eP klg ;a} j:t'sf] u'?Tj k|j]u Pp6} x'G5 .

unt cjwf/0ff M u'?Tj k|j]u vl;/x]sf] j:t'sf] lk08, cfsf/ / ;fOhcg';f/ km/s km/s x'G5 .  
w]/} lk08 ePsf] j:t'sf] k|j]u w]/} x'G5 . 
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
KjfFv / l;Ssfsf] k|of]usf nflu cfjZos ;fdu|L jf o;;DaGwL lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

	 cluNnf] lbg ul/Psf ls|ofsnfkx¿ olb rGb|dfdf ug]{ xf] eg] s] pxL glthf k|fKt x'G5 < 
lsg < 

	 -;ª\s]t M rGb|dfdf jfo'd08n x'Fb}g egL ;ª\s]t ug'{xf];\ ._

	 lgisif{ Mx'Fb}g . 9'ª\uf, sfuhsf] kfgf / 8Nnf] ;Fu} v:5g\ . Kof/f;'6sf] ult cGTo;Dd klg 
;dfg x'Fb}g ._

	 xfjf jf cGo s'g} cj/f]w gePsf] cj:yfsf] v;fOnfO{ :jtGq v;fO elgG5 . :jtGq v;fOdf 
u'?Tj k|j]u 'g' sf] dfg j:t'sf] lk08df lge{/ geO{ ;a} j:t'df a/fa/ x'G5 . t;y{ ;a} j:t' 
;Fu} v:5g\ .

lj|mofsnfk @M k|bz{g

•• kf7\ok':tssf] k[i7 !&^ df lgDglnlvtfg';f/ JofVof ul/Psf] KjfFv / l;Ssfsf] 
k|of]u ;Dej eP u/]/ b]vfpg'xf];\, gq lel8of] b]vfpg'xf];\ .

•• lrqdf b]vfOP h:t} Pp6f sfFrsf] l;lnG8/nfO{ xfjf lemSg] kDk (Vacuum 
pump) ;Fu hf]l8Psf] 5 . pSt l;lnG8/leq xfjf /x]sf] cj:yfdf Pp6f 
KjfFv / l;Ssf /fv]/ pN6\ofpFbf l;Ssf l56f] / KjfFv l9nf] v:5 . olb Eofs'd 
kDksf] dbtaf6 xfjf lems]/ km]l/ l;lnG8/nfO{ pN6\ofpFbf l;Ssf / KjfFv 
;Fu;Fu} v;]sf] b]lvG5 .

•• klxnf] k6sdf l;Ssf / KjfFv;Fu} gv:g] sf/0f l;lnG8/leqsf] xfjfsf] cj/f]w 
xf] . l;Ssfsf] eGbf KjfFvsf] ;txsf] If]qkmn a9L x'g] ePsfn] KjfFvdf xfjfsf] cj/f]w a9L x'G5 
/ k|j]u sd x'G5 . h;n] ubf{ l;SsfeGbf KjfFv l9nf] v:5 .

•• bf];|f] k6s l;lnG8/leq xfjf gx'Fbf s'g} cj/f]w gx'g] ePsfn] KjfFv / l;Ssf b'j} ;Fu} v:5g\ .
•• KjfFv / l;Ssfsf] k|of]u;DaGwL dflysf] JofVofnfO{ k|:6ofpg'xf];\ / u'?Tj k|j]u 'g' sf] dfg 

j:t'sf] lk08df lge{/ geO{ ;a} j:t'df a/fa/ x'g] tYo Uoflnlnof]n] lnlgª 6fj/ ckm lk;fdf 
u/]sf] k/LIf0faf6 k|dfl0ft u/]sf] tYo atfpg'xf];\ .

lj|mofsnfk #M kl/efiff n]vg

	 dflysf lgisif{{sf cfwf/df ljBfyL{nfO{ :jtGq v;fOsf] kl/ro lbg nufpg'xf];\ . cfjZos 
k/]df l6kf]6 ug{ nufpg'xf];\ .

	 -xfjf jf cGo k|sf/sf] s'g} klg cj/f]wlagfsf] v;fO :jtGq v;fO xf] ._
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lj|mofsnfk $M ;dLs/0f n]vg

•• :jtGq v;fO ePsf] cj:yfdf l;wf/]vLo rfnsf s'g} klg ;dLs/0fx¿ k|of]u u/L lx;fa u/]/ 
ljleGg r/x¿sf dfg kQfnufpg ;lsG5 t/ k|j]u -a_ sf] 7fpFdf u'?Tj k|j]u -g_ /fVg' kg]{ 
x'G5 eGg] tYo ljBfyL{nfO{ a'emfpg'xf];\/

•• ljBfyL{x¿;Fu ;xsfo{ ub{}{ lgDglnlvt tflnsfsf ;dLs/0fx¿nfO{ af]8{df n]Vg'xf];\ . pSt 
tflnsf ljBfyL{nfO{ klg cfˆgf] sfkLdf agfpg nufpg'xf];\ M

lj|mofsnfk %M ul0ftLo ;d:of ;dfwfg

kf7\ok':tssf] k[i7 !** df lbPsf lgDglnlvt lx;fa ug{ ;xof]u u/L dflysf :jtGq v;fO;DaGwL 
;dLs/0fx¿sf] k|of]u k|bz{g ug'{xf];\ .

-c_ 
-h = 19.6 m_

-cf_ 
-t= 2.47 s_

cf7f}F lbg (Eigth day)
ljifoj:t' M lk08 / tf}n (Mass and weight)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• j:t'sf] lk08 / tf}nsf] ;DaGw j0f{g ug{ tyf lbPsf] lk08sf] tf}n lx;fa ug{ 
•• u'?Tj k|j]usf] kl/jt{gn] tf}ndf cfpg] cGt/ JofVof ug{

k"j{1fg M ljBfyL{df lk08 / tf}]nsf] kl/efiff / rfn;DaGwL Go'6gsf] bf];|f] lgodsf] ul0ftLo 
;dLs/0faf/] k"j{1fg x'G5 .
k|d'v cjwf/0ff M j:t'sf] lk08 l:y/ /xG5 t/ tf}n u'?Tj k|j]ucg';f/ km/s x'G5 - _ .
unt cjwf/0ff M lk08 / tf}n kof{ojfrL zAb x'g\ . j:t'sf] lk08 kl/jt{g geP;Dd tf}n 
kl/jt{g x'Fb}g .
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
Affy?d :s]n

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ k|Zgx¿åf/f tf}nsf] kl/efiff tyf rfn;DaGwL Go'6gsf] bf];|f] lgodsf] ul0ftLo ;dLs/0f 
;lDemg ;xof]u ug'{xf];\ .

lj|mofsnfk @M dl:tis dGyg

af]8{df k[YjLsf] ;tx glhs} Pp6f m lk08 ePsf] j:t' ;txlt/ vl;/x]sf] 
lgDglnlvt lrq sf]g'{xf];\ / ljBfyL{nfO{ lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg 
u/fpg'xf];\ .

•• lrqdf b]vfOPsf] lk08 m df k[YjLn] nufPsf] u'?Tj annfO{ csf]{ zAbdf s] elgG5 < -To; 
j:t'sf] tf}n_

•• j:t'sf] v;fOnfO{ :jtGq v;fO dfGg] xf] eg] To;sf] k|j]unfO{ s] elgG5 <
•• rfn;DaGwL Go'6gsf] bf];|f] lgodsf] ul0ftLo ;dLs/0f n]Vg'xf];\ / F sf] ;6\6f W / a sf] ;6\6f 

g n]vL To;f] ug'{sf] sf/0f atfpg'xf];\ .

lj|mofsnfk #M= tf}nsf] lx;fa

•• lgDglnlvt pbfx/0fåf/f dflysf] ;dLs/0f k|of]u u/L s;/L lbPsf] lk08sf] tf}n lx;fa ug{ 
;lsG5, k|bz{g ug'{xf];\ . d]/f] lk08 -m_ = ===== kg     -cfˆgf] ;xL lk08 k|of]u ug'{xf];\ ._

	 u'?Tj k|j]u -g = 9.8 ms-2

	 ca, W = mg,
	 cYff{t\, W= ……… kg  × 9.81 ms-2 = ………. N
	 To;}n] d]/f] tf}n ====== N

ls|ofsnfk $M tf}nsf] lx;fa

afy?d :s]nsf] ;xfotfn] k|To]s ljBfyL{nfO{ cfˆgf] lk08 gfKg nufpg'xf];\ cgL pgLx¿nfO{ 
cfcfˆgf] tf}n lx;fa ug{ nufpg'xf];\ . lk08 gfKg ;Dej geP cg'dfg ug{ nufpg'xf];\ .

•• j:t'sf] lk08 cr/ /xg] tYo atfpFb} dflysf] ;dLs/0fcg';f/  x'G5 egL k|dfl0ft 
ul/lbg'xf];\ / o; lgodcg';f/ g sf] dfg kl/jt{g x'gf;fy j:t'sf] tf}n klg ;dfg'kflts 
¿kdf kl/jt{g x'G5 eGg] cjwf/0ff :ki6 kfg'{xf];\ . o;sf nflu lgDglnlvt pbfx/0fx¿ 
k|of]u ug{ ;Sg'x'G5 .

•• ;u/dfyf r9\b} hfFbf u?Tj k|j]u 36\b} hfG5 . To;}n] r9\g] JolSt tyf p;n] af]s]sf] ef/Lsf] 
lk08 kl/jt{g geP klg tf}n j|mdzM 36\b} hfG5 ._
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ls|ofsnfk %M ;d"x sfo{

ljBfyL{nfO{ hf]8L hf]8Ldf lgDglnlvt ls|ofsnfk ug{ nufpg'xf];\ M

lj|mofsnfk ^M dl:tis dGyg 

tnsf k|Zg ;f]w]/ dl:tis dGyg u/fpg'xf];\ M

•• lgn cfD:6«ª\un] rGb|dfdf cjt/0f u/]kl5 lsg cfˆgf] z/L/ w]/} xn'sf ePsf] dx;'; u/] . 
pgLnfO{ lsg o:tf] efg ePsf] xf]nf < 

-rGb|Dffdf u'?Tj k|j]u k[YjLsf] eGbf nueu ^ u'0ff sd x'g] ePsf] x'Fbf_

ls|ofsnfk &M 5nkmn

•• ljleGg u|xx¿sf] u'?Tj k|j]u plNnlvt tflnsf k|bz{g ug'{xf];\ / pSt tflnsfsf] cWoog ug{ 
nufpg'xf];\ .

•• u|xcg';f/ Pp6} lk08sf] tf}n lsg km/s km/s ePsf] xf]nf 5nkmn ug{ nufpg'xf];\ . 
To:t} lgDglnlvt k|Zgsf] hjfkm klg dfUg'xf];\ .

•• s'g u|xdf j:t'sf] tf}n ;a}eGbf w]/} / s'gdf ;a} eGbf yf]/} x'G5 <
•• dª\un u|xdf tkfO{Fsf] tf}n slt x'G5 <
•• a'wdf j:t'sf] tf}n k[YjLsf] eGbf slt u'0ff sd x'G5 <

-3_ u[xsfo{ M lgDglnlvt k|Zgsf] pQ/ n]Vg nufpg'xf];\ .

-c_	 zgL u|xsf] lk08 k[YjLsf] eGbf sl/a 100 u'0ff 5 / o;sf] cw{Jof; klg k[YjLsf] eGbf sl/a 
10 u'0ff 5 . zlg u|xdf 1000 N tf}n ePsf] r6\6fg olb k[YjLdf cfpg] xf] eg] To;sf] tf}n 
oxfF slt x'G5 xf]nf < lx;fa ug'{xf];\ .  -1000 N_

-cf_	 x/]s ef/f]Qnsn] ?;sf] d:sf]df eGbf OSj]8/sf] s'O6f]df s]xL a9L ef/ p7fpg ;S5 eGg] 
dfGotf /flvG5 . s] o;df j}1flgs ;Totf 5 < lsg <
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-lgisif{ M d:sf] k[YjLsf] pQ/L w|'j glhs / s'O6f] e"dWo /]vfdf cjl:yt ePsf x'Fbf d:sf]df eGbf 
s'O6f]df u'?Tj k|j]usf] dfg sd x'G5 . To;}n] j:t'sf] tf}n s'O6f]df s]xL sd x'G5 ._

gjf}F lbg (Nineth day)
ljifoj:t' M tf}n ljlxgtf (Weightlessness)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• Tff}n ljlxgtfsf] kl/efiff lbg tyf k|bz{g ug{ 

k"j{1fg M ljBfyL{df j:t'sf] xfjfdf v;fO tyf :jtGq v;fO af/] / tf}n u'?Tj k|j]udf lge{/ 
x'g] tYoaf/] k"j{1fg x'G5 .

k|d'v cjwf/0ff M vl;/xsf] j:t'df k|j]u z"Go ePsf] cj:yfdf j:t' tf}n ljxLg x'G5 .

unt cjwf/0ff M j:t'sf] tf}n z"Go x'g ;Sb}g .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
U cfsf/sf] kmnfdsf] k|m]d, wfuf], ;fgf] 9'ª\uf, l:k|ª\u t/fh' -Go'6g ld6/_

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M= k'gtf{huL

ljBfyL{x¿nfO{ k|Zgx¿åf/f tf}n / k|j]usf] ;DaGw tyf :jgtGq v;fOsf af/]df k'gtf{huL ug{ 
;xof]u ug'{xf];\ .

lj|mofsnfk @M dl:tis dGyg

tnsf k|Zg ;f]w]/ dl:tis dGyg u/fpg'xf];\ .,

•• tkfO{Fn] slxn] cfˆgf] tf}n g} geP h:tf] dx;'; ug'{ ePsf] 5 < 
•• s] j:t'df lk08 x'Fbfx'Fb} klg tf}n ljlxgtfsf] cg'ej ug{ ;lsG5 < ;lsG5 eg] s:tf] cj:yfdf < 

lj|mofsnfk #M :jtGq v;fOsf] cjnf]sg

kf7\ok':tssf] k[i7 !*^ df lbOPsf lgDglnlvt ls|ofsnfk u/fP/ tf}n ljlxgtf k|dfl0ft u/fpg'xf];\ .

•• lrqdf b]vfOP h:t} Pp6f 'U' cfsf/sf] kmnfdsf] k|m]d lng'xf];\ . pSt k|]mdsf] v'nf efunfO{ 
lrqdf b]vfOP h:t} nlrnf] x'g] u/L wfufn] afFWg'xf];\ . wfufsf lardf Pp6f 9'ª\ufnfO{ klg 
afFWg'xf];\ .
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•• lrqdf b]vfOP h:t} l:k|ª\ Aofn]G;sf] cª\s';] (Hook) nfO{ 9'ª\uf afFw]sf] 7fpFdf c8\ofP/ ;du| 
k|]mdnfO{ prfNg'xf];\ . l:k|ª Aofn]G;n] b]vfpg] tf}n slt x'G5 <

•• ca k|m]dnfO{ xftaf6 5f]8\g'xf];\ / k|]md;F+u}sf] 8f]/Ldf afFlwPsf] 
9'ª\ufsf] cj:yf / l:k|ª\ Aofn]G;sf] l/l8ª cjnf]sg ug'{xf];\ . of] 
lj|mofsnfk ubf{ l:k|ª Aofn]G;sf] ;'/Iffsf nflu e'OFdf kmf]d jf 
sf6'{g laR5\ofpg'xf];\ . ;Dej eP v:b} u/]sf] l:k|ª Aofn]G;sf] 
lel8of] lvrL kh -pause_ u/L cjnf]sg ug'{xf];\ .

•• k|m]dnfO{ xftaf6 5f]8\bf, To;kl5 l:k|ª Aofn]G;, 9'ª\uf / kmnfdsf] k|m]d Pp6} ultn] tnlt/ 
v:5g\ . 9'ª\uf afFlwPsf] 8f]/L nlrnf] x'g] u/L afFlwPsf] eP tfklg tnlt/ nlRsb}g . h;n] ubf{ 
9'ª\uf xfjfdf p8]sf] h:tf] b]lvG5 . of] :jtGq v;fOn] ;Dej x'G5 . 

•• o; lj|mofsnfkaf6 tf}nljlxgtf kl/eflift ug{ nufO{ pSt kl/efiff n]Vg nufpg'xf];\ . tf}n 
ljlxgtfsf] cg'ej lsg x'G5 k|:6\ofpg'xf];\ .

	 -cfˆgf] tf}n dx;'; ug{ g;s]sf] cj:yfnfO{ tf}n ljlxgtf elgG5 . :jtGq v;fOdf tf}n 
ljlxgtf cg'ej ul/G5 . tf}n ljlxgtfsf] cj:yfdf klg j:t'sf] jf:tljs tf}n x'G5 t/ tf}n 
dx;'; ug{ dfq g;lsPsf] cj:yf xf] eGg] tYo k|:6 kfg'{xf];\ . _

lj|mofsnfk $M dl:tis dGyg

k|ZgM xfdLn] /f]6] lkª, lkª, cflbdf tnlt/ embf{ lhpdf x'g] cg'ej s:tf] x'G5 < ;a} ljBfyL{nfO{ 
;f]Rg nufpg'xf];\ M

	 -tf}n ljlxgtfsf] cj:yfdf xfd|f] lhp l;l/ª\u x'g] tYo klg atfpg'xf];\ / tf}n ljlxgtfsf 
b}lgs cg'ejx¿ ljBfyL{nfO{ ;'gfpg k|f]T;fxg ug'{xf];\ . lnˆ6, /f]6]lkª, /f]n/sf]:6/, aGhL 
hDk, xjfOhxfh cflb tn embf{_

lj|mofsnfk %M sG;]K6 Dofk lgdf{0f

ljBfyL{nfO{ lgDglnlvt sG;]K6 Dofk agfpg ;3fP/ PsfO & sf] ;dLIff ug{ ;xof]u ug'{xf];\ M
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-3_ u[xsfo{ M kf7\ok':tsf] k[i7 !() b]lv !(^ ;Ddsf k|Zgx¿ xn ug{ nufpg'xf];\ .

b;f}F lbg (Tenth day)
PsfO d"Nofª\sg M PsfO d"Nofª\sgsf nflu lgDglnlvt cg';f/sf k|Zgx¿sf] k|of]u ug{'xf];\ M

1= ;xL ljsNk 5fg]/ uf]nf] lrx\g nufpg'xf];\ . [1+1 =2]
-s_	 s'g} u|xsf] u'?Tj ann] j:t'df pTkGg x'g] k|j]u / u|xsf] lk08lar s:tf] ;DaGw x'G5 <

-c_ ;dfg'kflts		  -cf_ Jo'Ts|dfg'kflts 	 -O_ a/fa/ 		  -O{_ :jtGq
-v_ Ps lsnf]u|fd lk08 ePsf] j:t'sf] k[YjLsf] e"dWo/]vLo If]qdf :jtGq v;fO eO/x]sf] 5 eg] 

To;sf] tf}n slt x'G5 <

-c_ 10 N			  -cf_ 9.8 N		  -O_ 9.78 N 		  -O{_ 0 N

2= clt 5f]6f] pQ/ lbg'xf];\ M [1+1 =2]
-s_	 :jtGq v;fO eg]sf] s] xf] <

	 -xfjf jf cGo cj/f]wlagf u'?Tj ansf] k|efjdf dfq v:g'_

-v_	 k[YjLsf] ;txdf ;/b/ Ps lsnf]u|fd lk08n] slt u'?Tj an cg'ej u5{ < (9.8 N)

3= 5f]6f] pQ/ lbg'xf];\ . [2×4=8]
-s_ xansf] cg';Gwfgcg';f/ a|Dxf08df ;a} lk08 Pscsf{af6 6f9f uO/x]sf 5g\ . To;f] xf] eg] 

k|To]s lk08x¿ larsf] u'?Tjfsif{0f ansf] dfqf s] eO/x]sf] 5, lsg <

	 -3l6/x]sf] 5 lsgls  x'G5 ._

-v_	 k[YjLsf ljleGg 7fpFdf u'?Tj k|j]usf] dfg lsg km/s km/s x'G5 <

	 -  x'G5 / R sf] dfg ljleGg 7fpFdf km/s km/s x'G5 ._

-u_	 j:t'sf] lk08 / tf}nlarsf] s'g} b'O{ leGgtf n]Vg'xf];\ .

	 -lk08 :s]n/ kl/df0f xf] eg] tf}n e]S6/, j:t'sf] lk08 l:y/ x'G5 eg] tf}n 7fpFcg'';f/ km/s 
k/s_

-3_	 xfjfdf vl;/x]sf] j:t'sf] k|j]u u'?Tj k|j]ueGbf lsg sd x'G5, <

	 -k|j]u l/hN6]G6\ andf lge{/ x'G5 / xfjfdf vl;/x]sf] j:t'df xfjfsf] cj/f]wn] ubf{ l/hN6]G6 
an u'?Tj aneGbf sd x'G5 ._

4= pQ/ n]Vg'xf];\ M [4×2=8]
-s_	 /f]zgLn] tf/fn] k[YjLsf] lk08 rGb|dfsf] eGbf 81 u'0ff a9L 5 /] elgg\ . pgn] 3/df uP/ 

OG6/g]6df vf]hL ubf{ rGb|Dffsf] ;txdf u'?Tj k|j]u k[YjLsf] ;txdf eGbf 6 u'0ff sd ePsf] 
tYo yfxf kfOg\ . oL tYox¿sf cfwf/df k[YjL / rGb|dfsf cw{Jof;x¿ t'ngf ug'{xf];\ . 

	 -rGb|dfsf] cw{Jof; k[YjLsf] eGbf 3.7 jf emG8} 4 u'0ff sd 5 ._
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-v_	 bftf/fdsf] 3/sf] 5tsf] kvf{naf6 Ps lbg Pp6f O6f hldgdf v;]5 . To;nfO{ hldg;Dd 
cfOk'Ug 1.2 s nfUof] . olb O6fsf] v;fOnfO{ :jtGq v;fO dfGg] xf] eg] hldgaf6 bftf/fdsf] 
3/sf] 5tsf] prfO lx;fa ug'{xf];\ . (7 m)
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!= PsfO kl/ro (Unit introduction)

o; PsfOcGtu{t rfk;DaGwL kf:sn / cfls{ldl8hsf lgodx¿ ;d]l6Psf 5g\ . b'j} l;¢fGtx¿ 
Jofjxfl/s hLjgdf w]/} pkof]uL ePsfn] ljleGg pkof]ux¿sf] JofVof ul/Psf] 5 . t;y{ o; 
PsfOsf] ;xhLs/0f ubf{ ;DalGwt pks/0fx¿sf df]8]n tyf lel8of]x¿ k|bz{g u/fpFb} clu 
a9\g'k5{ . ;fy} oL l;¢fGtx¿nfO{ k|of]uåf/f k|dfl0ft ug'{ dxŒjk"0f{ x'G5 .

l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg M cjnf]sg, df}lvs k|Zgf]Q/ tyf 
ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ug{' kg{] 5 .

@= l;sfO pknlAw ( learning outcomes) 

•• kf:snsf] lgod atfpg, k|bz{g ug{ / b}lgs hLjgdf o;sf] pkof]u vf]hL ug{
•• t/n / Uof;df pTkGg x'g] pWj{rfksf] kl/ro lbg
•• cfs{ldl8hsf] l;¢fGt atfpg, k|bz{g ug{ / hLjgdf o;sf] pkof]u klxrfg ug{ 

#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= t/ndf kf:snsf] lgod •• kl/ro 2

•• Jofjxfl/s hLjgdf pkof]u

@= pWj{rfk •• kl/ro 1

#= cfls{ldl8hsf] l;¢fGt •• kl/ro 2

•• Aojxfl/s hLjgdf pkof]u

gf]6 M o; PsfOdf z}Ifl0fs lj|mofsnfk / lgdf{0ffTds d"Nofª\sg ;Fu;Fu} x'g] 5 . z}Ifl0fs  
lj|mofsnfks} j|mddf z}Ifl0fs ljljwtfnfO{ ;Daf]wg x'g] u/L ljleGg lj|mofsnfk ;~rfng u/L 
Go"gtd z}Ifl0fs ;'lglZrt ug'{kg]{ 5 .

rfk
(Pressure)

cg'dflgt sfo{306f M %

*
PsfO
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klxnf] lbg (First day)
ljifoj:t' M t/ndf kf:snsf lgodx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• kf:snsf] lgod atfpg / k|bz{g ug{ 

k"j{1fgM rfksf] kl/efiff / t/ndf pTkGg x'g] rfksf af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ffM aGb efF8f]df /x]sf] t/nsf] s'g} laGb'df an nufpFbf pTkGg x'g] rfk pSt t/n 
el/ ;a}lt/ nDa ¿kn] k|;f/0f x'G5 .

unt cjwf/0ff M kf:snsf] lgodcg';f/ t/ndf nufOPsf] afx\o rfk  ≠ t/nn] k|;f/0f 
u/]sf] s'n rfk, cyf{t\\ aflx/L ann] pTkGg u/]sf] rfknfO{ t/nn] a9fpF5 jf 36fpF5 . zlSt 
;l~rtLsf] l;¢fGtcg';f/ of] ;Dej 5}g . To;}n] kf:snsf] lgod unt 5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
vfnL l;l/Gh, kfgL, 6'yk]:6 el/Psf] 6\o'a, xfjf el/Psf] a]n'g, kf]lnlyg emf]nf, lkg

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ lgDglnlvt k|Zgx¿ ;f]w]/ rfksf] k"j{1fg af/] k'gtf{huL u/fpg'xf];\ M

-c_	 rfk eg]sf] s] xf] <
-cf_	 rfksf] ul0ftLo ;dLs/0f / PsfO s] xf] < of] PsfO cfwf/e"t xf] ls tThGo xf], lsg <
-O_	 rfk lsg pTkGg x'G5 <
-O{_	 t/ndf pTkGg x'g] rfksf af/]df tkfO{FnfO{ s] s] yfxf 5 <

ls|ofsnfk @M rfk k|;f/0f cjnf]sg

kf7\ok':tssf] k[i7 !(* df lbOPsf] lgDglnlvt lj|mofsnfk ljBfyL{nfO{ kfn}kfnf] ug{ lbg'xf];\ / 
5nkmnåf/f pSt ls|ofsnfksf] lgisif{ lgsfNg ;xof]u ug'{xf];\ M
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•• b'O{cf]6f l;l/Gh / /a/ ss{ lng'xf];\ .
•• tLdWo] Pp6fdf kfgL / csf]{nfO{ vfnL /fVg'xf];\ . lrqdf b]vfOP h:t} b'j} l;l/Ghsf] g'hnnfO{ 

/a/ ss{ dfly /fvL kfgL÷xfjf aflx/ glg:sg] u/L ltgsf] lk:6gnfO{ leq ws]Ng'xf];\ . s'gsf] 
lk:6gnfO{ leq ws]Ng ;lsG5 <

•• s] xfjf ePsf] l;l/Ghsf] lk:6gnfO{ s]xLleq ws]Nbf To;df klg kfgL el/Psf] l;l/Ghdf h:tf] 
c;/ b]lvG5 < cjnf]sg ug{ nufpg'xf];\ .

lgisif{ M olb aGb efF8f]df /flvPsf] t/n jf Uof;nfO{ vfFb\g ;lsFb}g eg] To;df rfk k|;f/0f 
x'G5 . t/n kbfy{sf c0f'larsf] vfnL 7fpF -intermolecular space_ Psbd} ;fgf] x'G5 . aflx/L 
rfkn] t/nsf c0f'nfO{ glhs glhs ;fg{ ;lsFb}g . t;y{ rfkn] aGb efF8fdf /x]sf] t/nnfO{ vfFb\g 
g;lsg] ePsfn] ltgsf] cfotg 36\b}g . pSt cj:yfdf t/n leq rfk Psgf;n] k|;f/0f x'G5 .

lj|mofsnfk #M k|bz{g

•• 6'yk]:6sf] tNnf] 5]pnfO{ lyRbf To;sf] d'vaf6 k]:6 lg:sg] a]xf]/f k|bz{g ug'{xf];\ .
•• pSt ls|ofnfO{ dflysf] t/nsf c0f';DaGwL 1fgsf cfwf/df cjnf]sgnfO{ JofVof ug{ ljBfyL{nfO{ 

;xof]u ug'{xf];\ .

ls|ofsnfk $ M k|bz{g

•• lrqdf b]vfP em}F xfjf e/]/ d'v afFw]sf] a]n'gnfO{ xftn] lgrf]g'{xf];\ clg 
ljBfyL{nfO{ klg ug{ nufpg'xf];\ .

lgisif{ M vfFlbPsf] xfjfdf klg rfk k|;f/0f x'G5 t/ t/n hlt k|efjsf/L x'Fb}g . a]n'gdf vfFlbPsf] 
xfjfdf xftn] an nufpFbf pTkGg rfk k|;f/0f ePsf] b]vfOPsf] 5 . t;y{ t/nsf] h:t} Uof;df 
rfk k|;f/0fsf nflu ltgnfO{ ;'?df k|ofKt dfqfdf vfFb\g' k5{ . aGb efF8fdf /fv]sf] t/n kbfy{df 
x'g] rfksf] k|;f/0faf/] kf:snsf] lgoddf pNn]v ul/Psf] 5 .

ls|ofsnfk % M t/ndf rfksf] k|;f/0f

kf7\ok':tssf] k[i7 !(( df lbOPsf] lgDglnlvt lj|mofsnfk ug'{xf];\ / 5nkmnåf/f pSt ls|ofsnfksf] 
lgisif{ lgsNg ;xof]u ug'{xf];\ . 

•• Pp6f kf]lnlyg emf]nf -polythene bag_ jf Knfl:6ssf] af]tndf kfgL eg{'xf];\ . 
•• pSt emf]nfsf] dflyaf6 d'7Ln] s;]/ To;sf] jl/kl/ dl;gf] Kjfn kfg'{xf];\ . tL Kjfnaf6 aflx/ 

cfpg] kfgL cjnf]sg ug'{xf];\ . s] ;a}lt/sf Kjfnaf6 kfgL Psgf;n] aflx/ cfpF5 < kf]lnlyg 
emf]nfdf kfgL 36\b} hfFbf k'gM d'7L tnlt/ ;f/]/ s:g'xf];\ .

lgisif{ M dflysf lj|mofsnfkdf d'7L s:bf kf]lnlyg emf]nfsf] dflyNnf] efudf /x]sf] kfgLdf pTkGg 
x'g] rfk kfgL x'Fb} pSt emf]nfsf] leQfe/L k|;f/0f x'G5 . h;n] ubf{ ;a} Kjfnaf6 emf]nfsf] ;txdf 
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nDa x'g] u/L kfgL kmf]x/f aflx/ lgl:sG5 . oxfF aGb kf]lnlyg emf]nfdf /x]sf] kfgLsf] Ps 7fpFdf 
pTkGg x'g] rfk ;a}lt/ nDa ¿kn] k|;f/0f ePsf] 5 . aGb efF8f]df /x]sf] t/nsf] Ps 7fpFdf pTkGg 
rfk efF8f]sf] ;a}lt/ nDa ¿kn] k|;f/0f x'G5 .

lj|mofsnfk ^M hf]8L k9fO

•• sIffsf ljBfyL{nfO{ b'O{ b'O{ hgfsf] ;d"xdf ljefhg ug'{xf];\ . 
•• ;d"xdf Ps hgfnfO{ kf7\ok':tssf] k]h !(( df lbOPsf kf:snsf] lgod;DaGwL cg'R5]b k9\g 

nupg'xf];\ / csf]{nfO{ To;sf] ;f/f+z eGg nufpg'xf];\ .

lj|mofsnfk &M lgod n]vg

•• sIffsf ljBfyL{nfO{ d]6fsf8{ lbg'xf];\ cyfj pgLx¿;Fu ePsf] sfkLsf] kfgfaf6 sf8{ agfpg  
nufpg'xf];\ . 

•• % ldg]6sf] ;do lbO{ kf:snsf] lgodsf] k|bz{g sf8{ -Display card_ agfpg nufpg'xf];\ . 
pTs[i6 sf8{x¿nfO{ sIffsf] lj1fg s'gfdf 6fF:g nufpg'xf];\ .

-3_ u[xsfo{ M
-c_	 An]h kf:snsf] af/]df OG6/g]6 jf k':tsfnoaf6 cg';Gwfg u/L pgsf] hLjgL;DaGwL 

lrq÷kmf]6f] ;lxtsf] -;Dej ePdf_ ;ª\lIfKt ljj/0f tof/ kfg'{xf];\ .
-cf_	 kf:snsf lgoddf cfwfl/t Jofjxfl/s hLjgdf k|of]u x'g] s'g} b'O{ pks/0fx¿sf] gfd 

n]Vg'xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M t/ndf kf:snsf lgodx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• kf:snsf] lgodsf]] b}lgs pkof]uaf/] rrf{ ug{

k"j{1fgM kf:snsf] lgodsf] ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ffM xfO8«f]lns lnˆ6, xfO8«f]lns a|]s, xfO8«f]lns  Hofs / xfO8«f]lns k|]; kf:snsf 

lgoddf cfwfl/t xfO8«f]lns d]l;gsf s]xL pbfx/0f x'g\ / logLx¿ ;a}df   sf] lgod 
nfu' x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
b'O{cf]6f vfnL l;l/Gh -Pp6f dl;gf] / csf]{ df]6f]_, ;nfOg kfOk, kfgL, SNofDk;lxtsf b'O{cf]6f 
:6\ofG8, %) tyf !)) u|fdsf s]xL 9sx¿, ?n/, PS:sfe]6/sf] Aofs xf] sf] lrq jf lel8of], 
xfO8«f]lns lnˆ6, xfO8«f]lns a|]s, xfO8«f]lns  Hofs / xfO8«f]lns k|];;DaGwL lel8of] jf lrqx¿
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

•• kf:snsf] lgodsf] k'gtf{huL u/fpg'xf];\ .

lj|mofsnfk @M Pen at Middle

•• ljBfyL{x¿nfO{ ;d"xdf ljefhg ug'{xf];\ .
•• k|To]s ;d"xsf lardf snd / sfkL /fVg nufpg'xf];\ . k|To]s ;d"xdf kf:snsf] lgoddf 

cfwfl/t pks/0fx¿sf] gfd l6Kg nufpg'xf];\ . cGTodf k|To]s ;d"xaf6 gbf]xf]l/g] u/L ;a} 
gfdx¿ l6kf]6 ug{ nufpg'xf];\ .

ls|ofsnfk #M k|bz{g

kf7\ok':tssf] k[i7 @)) df lbOPsf] lgDglnlvt lj|mofsnfk k|bz{g ug'{sf ;fy} cfkm}F ug{ klg 
lbg'xf];\ .

   

lj|mofsnfk $M dl:tis dGyg

k|ZgM ædflysf] glthfcg';f/ tkfO{Fn] agfpg' ePsf] ;+/rgfnfO{ ;fwf/0f oGq dfGg ;lsG5 < lsg <Æ

-;lsG5 lsgls o;n] annfO{ j[l¢ u¥of] ._

lj|mofsnfk %M >Job[Zo ;fdu|L k|bz{g

•• >Job[Zo ;fdu|L k|bz{g u/L ljBfyL{nfO{ PS:sfe]6/sf] Aofsxf]sf] sfo{ l;¢fGt a'‰g ;xof]u 
ug'{xf];\ .
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lj|mofsnfk ^M hf]8L k9fO

•• sIffsf ljBfyL{x¿nfO{ b'O{ b'O{ hgfsf] ;d"xdf ljefhg ug'{xf];\ .
•• kf7\ok':tssf] k[i7 @)! Dff lbOPsf PS:sfe]6/sf] Aofsxf]sf] sfo{ l;4fGt;DaGwL cg'R5]b k9\g 

nufpg'xf];\ . csf]{nfO{ To;sf] JofVof ug{ nufpg'xf];\ .

ls|ofsnfk &M k|of]ufTds sfo{

lj|mofsnfk # df k|of]u ePsf b'j}} l;l/Ghsf lk:6g aflx/ lems]/ ltgLx¿sf lk:6gsf Aof; 
gfKg'xf];\ . PsfO Psdf l;s]cg';f/ lk:6gsf] Aof; gfKbf k/s sf]0faf6 sDtLdf tLg k6s gfkL 

;/b/ dfg lng'k5{ . To;kl5 b'j}} lk:6gsf If]qkmn lx;fa ug'{xf];\  / dfg lx;fa u/L t'ngf 
ug'{xf];\ .

Piston 1 Piston 2 A/mm2 Conclusion
d1/mm d2/mm d3/mm <d/mm> A/mm2 d1/mm d2/mm d3/mm <d/mm>

b|i6Jo M d Aof; xf] /  x'G5 .

lgisif{ M dflysf] glthfsf cfwf/df  x'G5 . 

dflysf] lgisif{ kf:snsf] lgodsf] ul0ftLo ¿k ePsf] atfpFb} ;a} xfO8«f]lns d]l;gsf nflu 
of] g} sfo{ l;¢fGt xf] egL atfpg'xf];\ . kf7\ok':tssf] k[i7 @)! / @)@ df lbOPsf] JofVofsf 
cfwf/df xfO8«f]lns d]l;gsf] sfo{ l;¢fGt :ki6 kfl/lbg'xf];\ . 

lj|mofsnfk *M xfO8«f]lns d]l;gsf] sfo{ ljlwsf] JofVof

•• kf7\ok':tssf] kfgf @)@ df lbOPsf] xfO8«f]lns d]l;gsf] sfo{ l;4fGt;DaGwL ul0ftLo 
r/0fx¿sf d]6fsf8{x¿ tof/ kfg'{xf];\ . 

•• tL d]6fsf8{x¿nfO{ j|mda4 ¿kdf af]8{df 6fF;]/ an j[l4 x'g] lj|mof k|:6 kfg'{xf];\ . 
•• ca dfly k|of]u ePsf d]6fsf8{x¿ ljBfyL{nfO{ ldnfpg nufP/ sfo{ljlw JofVof ug{ nufpg'xf];\  .

-3_ d"Nofª\sgM lgDglnlvt lx;fa xn ug{ ;xof]u ug'{xf];\ M

-c_	 olb Pp6f xfO8«f]lns d]l;gdf ;fgf] 7'nf] kl:6gsf] If]qkmn ;fgf] lk:6gsf] eGbf % u'0ff 5 
eg] pSt d]l;gsf] 7'nf] lk:6gdf /flvPsf] !)) lsnf]u|fdsf] lk08nfO{ prfNg ;sf] lk:6gdf 
slt an nufpg'k5{ , lx;fa ug'{xf];\ .		  (200N)

-cf_	 xfO8«f]lns lnˆ6, xfO8«f]lns a|]s, xfO8«f]lns Hofs / xfO8«f]lns k|];sf sfo{ljlwsf af/]df 
df]8]n jf lel8of] jf lrq b]vfpFb} rrf{ u/fpg'xf];\ .
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-ª_ kl/of]hgf sfo{
cfjZos lgb]{zg;lxt ljBfyL{x¿nfO{ kf7\ok':tssf] k]h 
@!* df lbOPsf] kl/of]hgf sfo{ ug{ nufpg'xf];\ . of] 
sfo{ a'emfpg oy]i6 ;do lbg'xf];\ .

t];|f] lbg (Third day)
ljifoj:t' M pWj{rfk

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning 
outcomes/ specific objectives)
•• t/n / Uof;df pTkGg x'g] pWj{rfksf] kl/ro lbg
•• cfs{ldl8hsf] l;¢fGt atfpg / k|bz{g ug{

k"j{1fgM ljBfyL{df t/ndf pTkgGg x'g] rfksf lgod;DaGwL k"j{1fg x'G5 .

k|d'v cjwf/0ff M t/n jf Uof;df j:t'n] pWj{rfk -lglZrt dfqfsf] dflylt/ nfUg] kl/df0ffTds 
an dx;'; u5{ . To;}n] t/n jf Uof;df j:t'sf] tf}n 36]sf] dx;'; x'G5 . pWj{rfk j:t'sf] 
jf:tljs / cjf:tljs tf}nsf] km/s a/fa/ x'G5 . pWj{rfk j:t'n] lj:yfkg u/]sf] t/n jf 
Uof;sf] tf}n a/fa/ x'G5 . j:t' t}/g] jf 8'Ag] cj:yf p;sf] tf}n / pWj{rfksf] dfqfdf lge{/ 
x'G5 .

unt cjwf/0ff M cfs{ldl8hsf] l;¢fGtcg';f/ s'g} klg t/nn] j:t'df nufpg] pWj{rfk a/fa/ 
j:t'n] lj:yfkg ug]{ kfgLsf] cfotg;Fu x'G5 (Upthrust in is equal to the volume of 
displace water).

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
vfnL Knfl:6ssf] af]tn, aflN6g, kfgL, b'O{ cf]6f las/, ;fgf] 9'ª\uf, wfuf]sf] 6's|f, l:k|ª\u Aofn]G;, 
o'/]sf Sofg, du, 6kKofg Aofn]G;

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

lgDglnlvt k|Zgx¿ ;f]w]/ 5nkmn u/fO{ ljBfyL{df pT;'stf hufpg'xf];\ M
•• kfgLdf pTkGg x'g] rfk s] s]df e/ k5{ / s'g lbzfdf nfU5 <
•• xfO8«f]hg el/Psf] a]n'g xfjfdf lsg dfly hfG5 < 
•• x6 Po/ a]n'g s;/L p8\5 < 
•• 8'ª\uf tyf kfgLhxfhx¿ s;/L kfgLdf t}/G5g\ < 
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ls|ofsnfk @

tn plNnlvt kf7\ok':tssf] k[i7 @)^ / @)& df lbOPsf] ls|ofsnfk u/fpg'xf];\ M

Pp6f vfnL Knfl:6s af]tn / aflN6gdf kfgL lng'xf];\ . af]tnsf] lasf]{nfO{ xfjf gl5g]{ u/L s:g'xf];\ .  
o;nfO{ kfgLn] el/Psf] aflN6gdf /fVg'xf];\ . af]tn kfgLdf t}l/G5 . af]tnnfO{ kfgLleq ws]Ng'xf];\ .  
cjnf]sg tyf 5nkmnaf6 tnsf k|Zg ;dfwfg ug'{xf];\ M

-c_	 s] af]tnnfO{ kfgLleq ws]Nbf pSt af]tn dfly lt/ ws]lnPsf] cg'ej x'G5 <

-cf_	 Knfl:6s af]tnnfO{ xfjfdf 5f]8\bf u'?Tj ann] tnlt/ tfG5 t/ kfgLsf] ;txdf /fVbf 
kfgLleq lsg g8'a]sf] xf]nf < s] kfgLdf /fVbf af]tndf u'?Tj an nfUb}g <

lrq 8.18 kfgLdf vfnL Knfl:6s af]tnnfO{ 8'afpFbf pSt af]tndf dflylt/ nfUg] an

lgisif{M kfgLdf j:t'n] pWj{rfk cg'ej u5{ .

lj|mofsnfk #M lrq cjnf]sg

•• ljBfyL{nfO{ kf7\ok':tssf] kfgf @)& df lbOPsf lrq 8.20 / 8.21 cjnf]sg ug{ nufpg'xf];\ . 
	 k|ZgM s'g} j:t'nfO{ t/n jf Uof;df /fVbf pSt j:t'df nfUg] anx¿ n]Vg'xf];\ .

lj|mofsnfk $M hf]8L k9fO

•• ljBfyL{nfO{ b'O{ b'O{ hgfsf] ;d"xdf ljefhg u/L Ps hgfnfO{ kf7\ok':tssf] kfgf @)& df 
lbOPsf cg'R5]bx¿ k9\g nufpg'xf];\ / csf]{nfO{ To;sf] ;f/f+z eGg nufpg'xf];\ .
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•• k|To]s ;d"xdf /x]sf] ljBfyL{nfO{ pWj{rfksf] kl/efiff n]Vg nufpg'xf];\ . ;d"xdf Psn] n]v]sf] 
kl/efiff csf]{nfO{ hfFRg nufpg'xf];\ . cGTodf ;xL kl/efiff n]v]/ jf k|f]h]S6/ l:j|mgdf k|bz{g 
u/L q'l6 ePdf ;Rofpg nufpg'xf];\ . 

	 -t/n jf Uof;df j:t'n] cf+lzs jf k"0f{¿kn] 8'Abf p;n] cg'ej ug]{ lglZrt dfqfsf] dflylt/ 
nfUg] kl/df0ffTds an_

lj|mofsnfk %M lrq k|bz{g

lbOPsf] lrq h:t} t/ndf /flvPsf] j:t'sf] ljleGg ;txx¿df nfUg] an b]vfpg] lrq k|bz{g u/L 
s'g ;txdf a9L an nfU5 egL k|Zg ug'{xf];\ . 

-lgisif{ M lkFwlt/sf] ;txsf] ulx/fO ;a}eGbf a9L ePsfn] rfk / an a9L nfU5 ._

lj|mofsnfk ^M lrq sf]g]{

kf7\ok':tssf] k[i7 @)( df lbOPsf] pWj{rfksf] sf/0f b]vfpg] lrq sf]g{ nufpg'xf];\ . pSt lrqsf 
cfwf/df ljBfyL{nfO{ pWj{rfksf] sf/0f cg'dfg ug{ nufpg'xf];\ . –

o;af6 dflyNnf] / tNnf] ;txdf nfUg] ansf] leGgtfsf sf/0f eg]/ lgisif{ lgsfNg'xf];\ .

lj|mofsnfk &M hf]8L k9fO

•• sIffsf ljBfyL{nfO{ b'O{ b'O{ hgfsf] ;d"xdf ljefhg ug'{xf];\ .
•• Ps hgfnfO{ kf7\ok':tssf] k[i7 @)( df lbOPsf] pWj{rfksf] sf/0f af/]sf cg'R5]b k9\g 

nufpg'xf];\ / csf]{nfO{ ;f/f+z eGg nufpg'xf];\ .

ls|ofsnfk *M kf7\ok':tssf] k[i7 @)( / @!) df lbOPsf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ .

Pp6f ;fgf] cfsf/sf] 9'ª\uf, cfwfeGbf a9L kfgL el/Psf] las/, l:k|ª\ Aofn]G; -spring balance_ 
/ wfufsf] 6'j|mf lng'xf];\ . lrq 8.23 df b]vfOP h:t} 9'ª\ufnfO{ wfufn] afFw]/ l:k|ª Aofn]G;df 
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e'mG8\ofpg'xf];\ . pSt 9'ª\ufnfO{ xfjfdf hf]Vbf x'g] tf}n / kfgLdf 8'afP/ hf]Vbf x'g] tf}n dfkg 
ug'{xf];\ . s] xfjfdf x'g] tf}n / kfgLdf x'g] tf}n a/fa/ x'G5 <

s'g} j:t'nfO{ t/n kbfy{df 8'afpFbf pSt j:t'df nfUg] 
pWj{rfkn] tf}n 36]sf] kfOG5 . xfjfdf dfkg ul/g] j:t'sf] 
tf}nnfO{ jf:tljs tf}n -W1_ / t/n kbfy{leq /x]sf] j:t'sf] 
dfkg ul/g] tf}nnfO{ cjf:tljs tf}n -W2_ elgG5 . t;y{ 
j:t'nfO{ t/n kbfy{df 8'afpFbf nfUg] pWj{rfknfO{ ;"qsf ¿kdf 
lgDglnlvtfg';f/ k|:t't ug{ ;lsG5 M 

pWj{rfk -U_ Ö jf:tljs tf}n -W1_ – cjf:tljs tf}n -W2_
lrq 8.23 kfgLdf 8'afOPsf] 
9'ª\ufdf nfUg] pWj{rfk

lj|mofsnfk (M cfls{ldl8hsf] l;4fGt k|df0fLs/0f

kf7\ok':tssf] k[i7 @!@ df lbOPsf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ M

Pp6f l:k|ª Aofn]G;, o'/]sf Sofg -lj:yflkt kfgL 
;ª\sng ug{ ;lsg] las/_, las/, ;fgf] 9'ª\uf / 
dudf kfgL lng'xf];\ . lrq 8.28 df b]vfOP h:t} 
l:k|ª Aofn]G;df 9'ª\ufnfO{ e'mG8\ofP/ klxn] xfjfdf 
/ To;kl5 o'/]sf Sofgdf ePsf] kfgLdf 8'afP/ 
hf]Vg'xf];\ . 9'ª\ufsf] kfgLdf x'g] tf}n hf]Vbf lj:yflkt 
x'g] kfgLsf] tf}n klg hf]Vg'xf];\ . o;sf nflu klxn] 
vfnL las/sf] tf}n hf]v]/ pSt tf}nnfO{ lj:yflkt 
kfgL;lxtsf] las/sf] tf}naf6 36fpg'k5{ .

lrq 8.28M cfls{ldl8hsf] l;4fGtsf] 
k|df0fLs/0f

o; lj|mofsnfkdf cfjZos tYofª\snfO{ tn lbOPsf] h:t} tflnsfdf ;ª\sng ug{ ;lsG5 .

xfjfdf 
9'ª\ufsf] tf}n 
-W1_

kfgLdf 
9'ª\ufsf] tf}n 
-W2_

pWj{rfk 
-U_ = 
W1 -W2

vfnL 
las/sf] 
tf}n -W3_

lj:yflkt 
kfgL / 
las/sf] tf}n 
-W4_

lj:yflkt 
kfgLsf] 
tf}n -W3_

glthf

U = ===== 

lgisif{ M cf+lzs jf k"0f{ ¿kdf t/ndf 8'a]sf] j:t'df nfUg] pWj{rfk Ö j:t'n] lj:yfkg u/]sf] 
ˆn'O8 -t/n jf Uof;_ sf] tf}n x'G5 .
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o'/]sf Sofg gePdf lgDglnlvtfg';f/ agfpg ;lsG5 M

      

•• dflysf] ls|ofsnfksf] lgisif{nfO{ cfs{ldl8hsf] l;4fGt elgg] tYo atfpFb} cfs{ldl8hn] O;fk"j{ 
@*& df lu|s /fhfsf] d's'6sf] ;'gsf] z'4tf d's'6 glauf/L hfFRg] k|of;df kltkfbg u/]sf] syf  
atfpg'x];\ .

-3_ u[xsfo{ M cfs{ldl8hsf] l;4fGtn] lu|s /fhfsf] d's'6sf] ;'gsf] z'4tf s;/L hfFRg ;3fpF5  
t < cfˆgf] ljrf/ n]Vg'xf];\ .

Rff}yf] lbg (Fourth day)
ljifoj:t' M cfs{ldl8hsf] l;4fGt

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• cfs{ldl8hsf] l;4fGtcg';f/ pWj{rfknfO{ k|efj kfg]{ tŒjx¿sf] klxrfg / k|bz{g ug{ tyf 

To;sf] Jofjxfl/s pkof]u vf]hL ug{
•• ˆn'O8df j:t' t}/g] jf 8'Ag] cj:yf JofVof ug{ 

k"j{1fgM ljBfyL{n] pWj{rfksf] kl/efiff / cfs{ldl8hsf] l;4fGt pNn]v ug{ ;S5g\ .

k|d'v cjwf/0ffM t/n jf Uof;df j:t'n] pWj{rfk -lglZrt dfqfsf] dflylt/ nfUg] kl/df0ffTds 
an dx;'; u5{ . To;}n] t/n jf Uof;df j:t'sf] tf}n 36]sf] dx;'; x'G5 . pWj{rfk j:t'sf] 
jf:tljs / cjf:tljs tf}nsf] km/s a/fa/ x'G5 . pWj{rfk j:t'n] lj:yfkg u/]sf] t/n jf 
Uof;sf] tf}n a/fa/ x'G5 . j:t' t}/g] jf 8'Ag] cj:yf p;sf] tf}n / pWj{rfksf] dfqfdf lge{/ 
x'G5 .

unt cjwf/0ffM cfsf/, ;fOh jf kbfy{ h] eP klg ux|f}F j:t' kfgLdf 8'A5g\ / xn'sf j:t' 
t}/G5g\ . 7f]; j:t' t/ndf t}l/gsf] nflu o;sf] s]xL efu t/nsf] ;txaf6 aflx/ lgl:sPs} 
x'g'k5{ .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
Knfl:6ssf] vfnL af]tn, aflN6g, kfgL, b'O{cf]6f las/, ;fgf] 9'ª\uf, wfuf]sf] 6's|f, l:k|ª\u Aofn]G;, 
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o'/]sf Sofg, du, 6kKofg Aofn]G;, a]ngf cfsf/sf] 7f]; j:t', Ps Kofs]6 g'g, rDrf jf Unf;\ /8, 
l;ª\uf] cG8f -sfFrf] jf pl;g]sf_, k'mnfPsf b'O{cf]6f a]n'g -Pp6f 7'nf] / csf]{ ;fgf]_

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

•• s]xL ljBfyL{nfO{ cfs{ldl8h\sf] l;4fGt atfpg nufO{ k'gtf{huL u/fpg'xf];\ . 
•• s]xL ljBfyL{nfO{ cluNnf] lbgsf] u[xsfo{ k9]/ ;'gfpg nufpg'xf];\ / s]xLa]/ 5nkmn u/fpg'xf];\ .
•• af]8{df lgDglnlvt lx;fa b]vfP/ dflysf] 5nkmndf ;xof]u ug'{xf];\ .

	 pWj{rfk -U_ =  lj:yflkt t/nsf] tf}n - W_

	  		  lsgls, t/nsf] 3gTj - ρ _ = 
lk08 -m_÷cfotg -V_

	 t;y{, pw{rfk j:t'sf] 3gTjdf lge{/ x'g] ePsfn] d's'6 / Toltg} tf}n ePsf] z'4 ;'gsf] 8Nnf 
b'j}}nfO{ kfgLdf 8'afpFbf plgx¿sf] cjf:tljs tf}n t'ngf ubf{ d's'6sf] z'4tf kQf nfUg] tYo 
k|:6 kfg'[{xf];\ . d's'6 z'4 ;'gsf] ePsf] v08df To;sf] / 8Nnfsf] 3gTj / cfotg a/fa/ x'g] 
x'Fbf b'j}}df pWj{rfk pTkGg x'G5 / cjf:tljs tf}n klg a/fa/ x'G5 egL a'emfpg'xf];\ .

	 U= lj:yflkt t/sf] cfotg -V_ t/nsf] 3gTj -ρ_ × u'?Tj k|j]u -g_ ePsf] x'Fbf, U ∝ V 
/ U ∝ ρ x'G5 egL a'emfpg'xf];\ .

ls|ofsnfk @M j:t'sf] cfotg / pWj{rfk;DaGwL lgDglnlvt ls|ofsnfk ug{ ljBfyL{nfO{ 
;xof]u ug'{xf];\ .

Pp6f xftn] 7'nf] a]n'g / csf]{n] ;fgf] a]n'g aflN6gsf] kfgLdf lyr]/ 8'afpg'xf];\ / b'j}}df pWj{rfk 
cg'ej ug'{xf];\ . s'g a]n'gdf a9L pWj{rfk cg'ej x'G5 < lsg xf]nf <

lgisif{ M 7'nf] a]n'gdf a9L pWj{rfk nfU5 . 7'nf] a]n'gn] w]/} kfgL lj:yfkg u5{ / w]/} pWj{rfk 
pTkGg x'G5 eGg] tYosf cwf/df  dflysf] cjnf]sgnfO{ JofVof ug{ ;xof]u ug'{xf];\ .

o;sf] lasNkdf lgDglnlvt ls|ofsnfk ug{ klg ;Sg'x'G5 .

lrqdf b]vfPem}F 7f]; a]ngfsf/ j:t'nfO{ wfuf]n] afFw]/ l:k|ª\u Aofn]G;df em'G8\ofpg'xf];\ / To;nfO{ 
las/sf] kfgLdf la:tf/} 8'afpFb} hfg'xf];\ / a]ngf 8'Ab} hfg] s|ddf l:k|ª\u Aofn]G;n] b]vfPsf] 
tf}ndf cfPsf] kl/jt{g Vofn ug'{xf];\ .
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;+Fu}sf] lrq 8.25 df Pp6f 7f]; a]ngfsf/ j:t' xfjfaf6 kfgLleq 8'Ag] j|mddf k"0f{ ¿kn] g8'a'Gh]n;Dd 
ljleGg cj:yfdf x'g] To;sf] tf}n b]vfOPsf] 5 . 7f]; j:t' 8'Ag] j|mddf pSt j:t'sf] kfgLleq 8'Ag] 
cfotg a9\b} hfFbf l:k|ª Aofn]G;sf] l/l8ª 36\b} uPsf] b]vfOPsf] 5 . pSt 7f]; j:t' hlt hltleq 
8'Ab} hfG5 Tolt g} lj:yflkt kfgLsf] cfotg klg a9\5 . kfgLleq k"0f{ ¿kn] 8'la;s]kl5 eg] l:k|ª\ 
Aofn]G;sf] l/l8ª l:y/ /xG5 .

t/n kbfy{leq 8'Ag] j|mddf 7f]; j:t'sf] t/nleqsf] cfotg a9\b} hfFbf To;df nfUg] ÚpWj{rfkÚ 
klg a9\b} hfG5 / j:t' k"0f{tof t/ndf 8'a]sf] cj:yfdf pWj{rfk clwstd x'G5 . j:t' t/ndf 
8'la;s]kl5 pSt j:t'sf] ulx/fO a9] klg pWj{rfk eg] l:y/ /xG5 .

ls|ofsnfk #M k|bz{g

t/nsf] 3gTj / pWj{rfk;DaGwL lgDglnlvt ls|ofsnfk ug{ / 
To;sf] cjnf]sgnfO{ cluNnf ls|ofsnfksf] lgisif{sf cfwf/df 
JofVof ug{ ;xof]u ug'{xf];\ .

•• lrqdf b]vfP em}F ;fgf] 9'ª\ufnfO{ wfuf]n] afFw]/ l:k|ª\u 
Aofn]G;df em'G8\ofpg'xf];\ .

•• klxn] wf/fsf] kfgLdf / To;kl5 g'g kfgLdf 8'afpg'xf];\ / 
9'ª\ufdf nfu]sf] pWj{rfk t'ngf ug'{xf];\ .

lgisif{ M j:t'n] a9L 3gTj ePsf] t/ndf a9L pWj{rfk cg'ej u5{ . j:t'n] ;a} t/ndf pltg} 
cfotgsf] t/n lj:yfkg u5{ . t/ lj:yflkt t/nsf] tf}n eg] t/nsf] 3gTjdf e/ k5{ To;}n] 
a9L 3gTjsf] t/ndf j:t'n] a9L pWj{rfk cg'ej u5{ .

lj|mofsnfk $M 5nkmn

lgDglnlvt k|Zgdf 5nkmn u/fpg'xf];\ . 

•• kfgL 8'a]sf] aflN6gnfO{ 8f]/Ln] kfgLaf6 aflx/ lemSg] j|mddf kfgL leq /x]sf] cj:yfdf nufpg' 
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kg]{ an / kfgLaf6 aflx/ xfjfdf cfO;s]kl5 pSt aflN6gnfO{ dfly tfGg nufpg' kg]{ andf 
s:tf] cGt/ kfOG5 <

ls|ofsnfk % M k|of]ufTds sfo{

•• Pp6f sfFrsf] lunf;df wf/fsf] kfgL lng'xf];\ / To;df s'v'/fsf] Pp6f cG8fnfO{ la:tf/} 
/fVg'xf];\ . s] eof] < 

•• ca kfgLdf vfg] g'g xfNg'xf];\ / 3f]Nb} hfg'xf];\ . s] eof] <

lgisif{ M ;fbf kfgLdf cG8f 8'A5 t/ g'g 3'Nb} uPkl5 cG8f t}/G5 .

-lgisif{ M g'g 3'Nb} hfFbf kfgLsf] 3gTj a9\5 / pWj{rfk klg ._

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

k"jf{g'dfgM kfgL, lUnl;l/g / vfg]t]ndWo] s'g kbfy{df 9'ª\ufnfO{ hf]Vbf ;a}eGbf sd tf}n x'G5 < 

tLgcf]6f las/df j|mdzM kfgL, vfg]t]n / lUnl;/g lng'xf];\ . l:k|ª Aofn]G;df 9'ª\ufnfO{ e'mG8\ofP/ 
kfn}kfnf] tLgcf]6} t/ndf pSt 9'ª\ufsf] tf}n dfkg ug'{xf];\ .

kfgLdf x'g] tf}n vfg] t]ndf x'g] tf}n lUnl;l/gdf x'g] tf}n glthf

================= ================ ========================= ===============

lgisif{{ M vfg] t]n, kfgL / lUnl;l/gsf] 3gTj j|mdzM 0.90 g/cm3, 1 g/cm3 / 1.26 g/cm3 x'G5 .  
dflysf] lj|mofsnfkdf ;a}eGbf a9L 3gTj ePsf] lUnl;l/gdf 9'ª\ufsf] tf}n ;a}eGbf sd x'G5 .

lj|mofsnfk &M d]6fsf8{ lgdf{0f

pWjrfknfO{ k|efj kfg]{ tŒjAff/] d]6fsf8{x¿ lgdf{0f u/L sIffsf] lj1fg sg{/df 6fF:g nufpg'xf];\ .

pWj{rfk -upthrust_ ∝  t/n kbfy{sf] 3gTj -density of a liquid_
pWj{rfk	  ∝ lj:yflkt t/n kbfy{sf] cfotg

lj|mofsnfk *M dl:tis dGyg 

ls|ofsnfk % df wf/fsf] kfgLdf cG8f 8'Aof] t/ g'gsf] uf9f 3f]ndf t}l/of] . s:tf] cj:yfdf j:t' 
t/ndf t}/G5 jf 8'A5 < dl:tis dGyg u/fpg'xf];\ . 

;ª\s]tM “t/ndf x'Fbf j:t'nfO{ tf}nn] tnlt/ tfG5 eg] pWj{rfkn] dflylt/ wsfN5 clg j:t'sf] 
cj:yf j:t'df nfu]sf] kl/df0ffTds andf e/ k5{  -rfn;DaGwL Go'6gsf] k|yd lgod_" egL 
;ª\s]t ug'{xf];\ .
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lgisif{ M U=W x'Fbf j:t' t}/G5 eg] U<W x'Fbf j:t' 8'A5 . 

-3_ u[xsfo{ M lgDglnlvt lj|mofsnfkx¿ 3/df ug{ nufpg'xf];\ .

•• kf7\ok':tssf] k[i7 @!$ df j0f{g ul/Psf] lgDglnlvt lj|mofsnfk .

b'O{cf]6f ;dfg If]qkmn ePsf cflNdlgod kmf]Onsf 6'j|mf / Pp6f 
las/df cfwfeGbf a9L kfgL lng'xf];\ . lrq 8.30 df b]vfOP h:t} 
kfn}kfnf] Pp6f 6'j|mfnfO{ 8Nnf] / csf]{ 6'j|mfnfO{ kftfsf ¿kdf 
kfgLdfly /fVg'xf];\ . s'g t}l/G5 / s'g 8'A5 cjnf]sg ug'{xf];\ . 

j}slNks ls|ofsnfk

•• Pp6f l:6nsf] ;fgf] Kn]6nfO{ aflN6gsf] kfgLdf t}¥ofpg'xf];\ clg Pp6f l;of]nfO{ klg t}¥ofpg] 
k|of; ug'{xf];\ . s] cjnf]sg ug'{eof] < of] s;/L ;Dej 5 <

•• Pp6f Knfl:6ssf] vfnL af]tnnfO{ kfgLdf /fVg'xf];\ . s] eof] < ca pSt af]tndf kfgL eg'{xf];\ 
/ 5fl8lbg'xf];\ . s] eof] < lsg xf]nf <

•• dflysf s'g} Ps ls|ofsnfksf af/]df :t/Lo 9fFrfdf k|ltj]bg tof/ kfg'{xf];\ .

kfFRff}F lbg (Fifth day)
ljifoj:t' M cfs{ldl8hsf] l;4fGtsf] pkof]u

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• cfs{ldl8hsf] l;4fGtsf] Jofjxfl/s pkof]uaf/] vf]hL ug{ 

k"j{1fgM ljBfyL{nfO{ cfs{ldl8hsf] l;4fGtaf/] k"j{1fg x'G5 .

k|d'v cjwf/0ffM 8'ª\uf, kfgLhxfh, kg8'AaL, x6\Po/ a]n'g, NofS6f]ld6/, lxlnod el/Psf a]n'g, 
cflbsf sfo{ l;4fGt cfs{ldl8h\sf] l;åfGtdf cfwfl/t 5g\ .  

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
NofS6f]ld6/, lxlnod el/Psf a]n'g / 8'ª\uf, kfgLhxfh, kg8'AaL / x6\Po/ a]n'g;DaGwL lel8of] 
jf kmf]6f]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huLM 

•• s]xL ljBfyL{nfO{ uxsfo{ :j¿k ul/Psf lj|mofsnfkx¿af/] atfpg nufpg'xf];\ .
•• j:t' kfgLdf t}/gsf nflu U=W x'g'kg]{ tYo :d/0f u/fpFb} ljBfyL{nfO{ plgx¿n] 3/df u/]sf 

b'O{ ls|ofsnfksf cjnf]sgsf cfwf/df j:t' kfgLdf 8'Ag] jf t}/g] eGg] s'/f j:t'sf] tf}n tyf 
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To;n] slt kfgL lj:yfkg ug{ ;Sof] To;df e/ k5{ eGg] lgisif{ lgsfNg ;xof]u ug{'xf];\ .
•• lgDglnlvt JofVof u/L j:t' 8'Ag] tyf t}/g] af/] k|:6 kfg'{xf];\ . 

j:t'nfO{ t/ndf /fVbf o;sf] tf}nn] ubf{ s]xL efu s]xL t/n leq l55{ / t/n lj:yfkg u5{ . o;n] 
ubf{ pWj{rfk pTkGg x'G5 / pWj{rfkn] j:t'df nfu]sf] kl/df0ffTds an -W-U_ nfO{ 36fpF5 .  
tyflk of] kl/df0ffTds ann] j:t'nfO{ cem} tn tfG5 / cem a9L t/n lj:yflkt u5{ cyf{t\ 
pWj{rfk al9/xG5 . lglZrt laGb'df pWj{rfk / tf}n a/fa/ x'G5 / j:t'sf] ult z"Go x'G5 . of] 
cj:yfnfO{ j:t' t}l/Psf] elgG5 . k|foM j:t'sf] cf+lzs efu t/ndf 8'Abf g} tf}n a/fa/sf] pWj{rfk 
pTkGg x'G5 / j:t' ;txdf t}l/G5 . t/ olb j:t' k"0f{ ¿kn] t/nleq l5bf{ klg tf}n a/fa/sf] 
pWj{rfk pTkGg x'g ;s]g eg] j:t' t/n /fv]sf] efF8f]sf] lkFwdf k'U5 . To;}n] j:t' t}/gsf nflu 
p;n] cfˆgf] tf}n a/fa/sf] t/n lj:yfkg ug{ ;Sg' k5{ .

lj|mofsnfk @M >Job[Zo ;fdu|L k|bz{g

•• dfyLsf] j0f{gsf cfwf/df lxlnod el/Psf] a]n'g xfjfdf t}/g], ag{/af6 lgl:sPsf] Hjfnfsf] 
;fOh a9fpFbf x6\Po/ a]n'g dfly hfg] tyf 36fpFbf tn emg]{

•• NofS6f]ld6/n] b'w tyf cGo t/nsf] 3gTj hfFRg] sfo{ u5{g\ egL ltgLx¿sf sfo{ljlw j0f{g 
ug'{xf];\ . 

	 -;Dej eP lxlnod el/Psf] a]n'g p8fP/ tyf NofS6f]ld6/ k|of]u u/]/ b]vfpg'xf];\ jf 
;DalGwt lel8of] b]vfpg'xf];\ ._ 

•• 8'ª\uf jf kfgL hxfhsf] lkFwdf Kjfn k/]df kfgL leq k;]/ tf}n a9\g uO{ 8'Ag] ;Defjgf x'g] tyf 
kg8'AaLsf] lrq b]vfO{ Anf:6 6\ofª\sLdf kfgL 36a9 u/L kg8'AaLnfO{ ;d'b|sf] ;txleq aflx/ 
ul/g] tYox¿af/] rrf{ ug'{xf];\ . ;Dej eP kg8'AaLsf] lel8of] b]vfpg'xf];\ .
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lj|mofsnfk #M sG;]K6 Dofk lgdf{0f

ljBfyL{;Fu 5nkmn ub}{ lgDglnlvtfg';f/sf mind map tof/ kfg{ ;xof]u ug'{xf];\ .

-3_ u[xsfo{ M kf7\ok':tssf] k[i7 @!( b]lv @@# ;Dddf lbOPsf] cEof; ug{ nufpg'xf];\ .
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PsfO d"Nofª\sg
!= ;xL ljsNk 5fg]/ uf]nf] lrx\g nufpg'xf];\ . [1+1 =2]
-s_	 /~hgfnfO{ kf]v/Lsf] kfgLleq k:bf cfˆgf] z/L/ xn'sf] ePsf] cg'ej eof] . o;sf] sf/0f 

tnsf dWo] s'g xf]<

-c_	 kfgLleq u'?Tj k|j]u sd x'G5 .
-cf_	 kfgLleq j:t'sf] lk08 sd x'G5 . 
-O_	 kfgLleq j:t'df pWj{rfk nfU5 .
-O{_	 kfgLleq uPkl5 j:t'sf] s]xL tf}n kfgLdf ;5{ .

-v_	 Pp6f ls;fgn] NofPsf] b'wdf NofS6f]ld6/ /fVbf NofS6f]ld6/ ;fwf/0f b'wdf eGbf w]/} 8'a]5 . 
pSt b'w;DaGwL tnsf dWo] s'g syg ;xL xf]nf <

-c_	 pSt b'wsf] ;fwf/0f b'wsf]eGbf afSnf] 5 .
-cf_	 pSt b'wdf l3p tyf cGo 7f]; kbfy{sf] dfqf ;fwf/0f 

b'wsf]eGbf a9L 5 . 
-O_	 pSt b'wdf w]/} kfgL ld;fOPsf] 5 .
-O{_	 pSt b'w w]/} tftf] 5 .

@= clt 5f]6f] pQ/ lbg'xf];\ . [1+1 =2]
-s_	 Kff:snsf] lgod n]Vg'xf];\ .  

-v_	 tnsf] lrqdf Pp6f j:t'nfO{ xfjfdf / kfgLdf hf]Vbfsf glthf b]vfOPsf] 5 . 

	 lrqcg';f/ j:t'n] kfgLdf slt pWj{rfk cg'ej u¥of] < !

#= 5f]6f] pQ/ lbg'xf];\ . [24=8]
-s_	 rfk / pWj{rfk larsf s'g} b'O{ dxŒjk"0f{ km/s n]Vg'xf];\ . 

-v_	 lgDglnlvt lrqdf xfO8«f]lns lnˆ6 b]vfOPsf] 5 . ;fwf/0f xfO8«f]lns lnˆ6df 7'nf] lk:6gsf] 
If]qkmn ;fgf] lk:6gsf] eGbf 400 u'0ff a9L x'G5 . olb pSt xfO8«f]lns lnˆ6df ;fgf] 
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lk:6gdf nufPsf] F ann] W tf}nsf] uf8L prfNg ;S5 eg] pSt xfO8«f]lns lnˆ6sf] 
oflGqs kmfObf (MA) slt x'G5 lx;fa u/]/ b]vfpg'xf];\ . 

-u_	 pl8/x]sf] x6\Po/ a]n'gnfO{ tn emfg'{ k¥of] eg] s] ug'{k5{, lsg < 

-3_	 cfs{ldl8hsf] l;4fGtcg';f/, 8'ª\uf ;jf/ ul//x]sf] j]]nf 7'nf] kfgL k¥of] eg] 8'ª\uf 8'Ag] 
;Defjgf x'G5 . lsg < 

$= pQ/ n]Vg'xf];\ . [4×2=8]
-s_	 pWj{rfk;DaGwL cfs{ldl8hsf] l;4fGt n]Vg'xf];\ .

-v_	 ;Fu}sf] lrqdf Pp6f j:t' s'g} t/ndf t}l//x]sf] b]vfOPsf] 5 .  
pSt cj:yfdf j:t'df nfu]sf] pWj{rfk Ö j:t'sf] kfgLdf 
8'a]sf] efusf] cfotg × t/nsf] 3gTj × u'?Tj k|j]u x'G5 
egL l;4 ug'{xf];\ . 

-u_	 cfs{ldl8hsf] l;4fGtnfO{ k|dfl0ft ug]{ s'g} Ps lj|mofsnfk 
;lrq j0f{g ug'{xf];\ .
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!= PsfO kl/ro (Unit introduction)

o; PsfOcGtu{t tfk;DaGwL yd{n zlSt, tfk zlSt / tfkj|mdsf cjwf/0ff / j:t'sf c0f' :t/df 
ltgLx¿sf] JofVof, j:t'df tfksf c;/x¿ tyf ljlzi6 tfk wf/0f Ifdtf h:tf ljifox¿ kb{5g\ . 
o; PsfOdf clu plNnlvt cjwf/f0fx¿sf Jofjxfl/s hLjgdf pkof]ux¿sf] klg vf]hL ul/Psf] 
5 . t;y{ o; PsfOsf] ;xhLs/0f ubf{ kbfy{sf c0f'x¿sf df]8]n tyf ;DalGwt lel8of]x¿ k|bz{g 
u/fpFb} clu a9\g' k5{ . ;fy} oL cjwf/0ffx¿nfO{ plrt k|of]uåf/f k|dfl0ft ub}{ clu a9\g' dxŒjk"0f{ 
x'G5 .

l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ ;fwg M cjnf]sg, df}lvs 
k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 
5 . 

@= l;sfO pknlAw ( learning outcomes) 

-s_	 yd{n zlSt, tfkj|md / tfksf] kl/ro lbg

-v_	 c0f'x¿sf] rfn / j:t'sf] cfotgdf tfksf] c;/ JofVof ug{ tyf kfgLsf] c;fwf/0f k|;f/sf] 
dxŒj vf]hL ug{

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

-3_	 ;fwf/0f Nofa ydf]{ld6/, l8lh6n ydf]{ld6/ / /]l8P;g\ ydf]{ld6/sf] sfo{l;4fGt ;ª\lIfKt 
j0f{g ug{ tyf ;fwf/0f ydf]{ld6/sf] Soflna|];g ljlw k|of]uåf/f k|bz{g ug{

tfk
(Heat)

cg'dflgt sfo{306f M !)

*
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

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

•• kl/ro 2

Tffk / j:t'sf] cfotg •• c0f'sf rfnsf] cfwf/df j:t'sf] cfotgdf 
tfksf] k|efj

1

@= KffgLsf] c;fwf/0f k|;f/ •• kl/ro / b}lgs hLjgdf dxŒj 1

#= ljlzi6 tfk wf/0f 
Ifdtf

•• kl/ro, ul0ftLo ;d:of, b}lgs hLjgdf 
pkof]u

2

ydf]{ld6/ •• k|sf/, sfo{lz4fGt, Solna|];g 2

$=
;dLIff tyf d"Nofª\sg •• PsfOsf] sG;]K6 Dofk

•• PsfO k/LIff
2

gf]6 M o; PsfOdf z}Ifl0fs lj|mofsnfk / lgdf{0ffTds d"Nofª\sg ;Fu;Fu} x'g] 5 . z}Ifl0fs  
lj|mofsnfks} j|mddf l;sfO ljljwtfnfO{ ;Daf]wg x'g] u/L ljleGg lj|mofsnfk ;~rfng u/L 
Go"gtd l;sfO ;'lglZrt ug'{kg]{ 5 .

klxnf] lbg (First day)
ljifoj:t' M yd{n zlSt / tfkj|md

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
yd{n zlSt, tfkj|md / tfksf] kl/ro lbg

k"j{1fgM ljBfyL{df tfk zlStsf] ;fwf/0f kl/efiff / j:t'df c;/, tfksf ;|f]tx¿ / ltgsf 
;+/If0fsf] dxŒj, j:t'sf] tfk wf/0f tyf k|;f/0f Ifdtf, tfk k|;f/sf ljlwx¿, tfkj|mdsf] 
kl/efiff, tfkj|mdsf] gfksf PsfOx¿ / ¿kfGt/0f ug]{ tl/sf / ydf]{ld6/;DaGwL ;dfGo k"j{1fg 
x'G5 .

k|d'v cjwf/0ffM
•• j:t'df lglxt c0f'x¿sf] ult zlStsf] of]u j:t'df ePsf] yd{n zlSt xf] . 
•• j:t'df ePsf c0f'x¿sf] cf};t ult zlStsf] ;"rsnfO{ tfkj|md elgG5 .
•• j:t'df ePsf] yd{n zlStsf] dfqf c0f'x¿sf] ;ª\Vof / cf};t ult zlStdf lge{/ x'G5 .

unt cjwf/0ff M Tffks|d j:t'sf] u'0f xf] / j:t'sf] ;fOhdf lge{/ x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
tLgcf]6f las/, wf/fsf] kfgL, kfgL pdfNg] ;fwg, /]lk|mh/]6/df /flvPsf] lr;f] kfgL, vfB /ª, 
Sofnf]l/ld6/
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ kfn}kfnf] lgDglnlvt k|Zgx¿ ;f]w]/ rfksf] k"j{1fgaf/] k'gtf{huL u/fpg'xf];\ .

-c_	 tfk eg]sf] s] xf] <

-cf_	 tfksf] gfksf] PsfO s] xf] < of] PsfO cfwf/e"t xf] ls tThGo / lsg <

-O_	 tfk xfdLnfO{ lsg cfjZos x'G5 <

-O{_	 tfksf ;|f]tx¿ s] s] x'g\ / ltgLx¿sf] ;+/If0f lsg cfjZos 5 <

-p_	 tfkj|md eg]sf] s] xf] < o;sf k|rlnt PsfO s] s] x'g\ <

-pm_	 tfkj|mdsf] SI PsfO s xf] < of] cfwf/e"t PsfO xf] ls tThGo <

gf]6M dflysf k|Zgx¿sf] ;xL pQ/ gcfP klg g;Rofpg'xf];\ lsgls kf7 clu a9\b}hfFbf pgLx¿ 
cfkm}Fn] ;xL pQ/ klxrfg ug]{ 5g\ .

ls|ofsnfk @M= kf7\ok':tssf] k[i7 @@$ df lbOPsf lgDglnlvt lrqx¿sf] cWoog ug{ 
nufO{ ;f]lwPsf k|Zgx¿df 5nkmn u/fpg'xf];\ . 5nkmsf] lgisif{ cfjZos 5}g lslgs of] 
ls|ofsnfksf] p2]Zo s]jn ljBfyL{df pT;'stf hufpg' dfq xf] .
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ls|ofsnfk # M kf7\ok':tssf] k[i7 @@% df lbPsf] lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ . 

-s_	 tLgcf]6f las/ ;ª\sng ug{'xf];\ . ltgdf plDn/x]sf] kfgL, wf/fsf] kfgL / /]lk|mh/]6/ 
-refrigerator_ af6 lgsflnPsf] lr;f] kfgL 5'6\6f5'6\6} /fVg'xf];\ . k|To]sdf ;dfg dfqfdf  
vfB /ª -food colour_ jf cla/ /fVg'xf];\ / /ª ldl;b} u/]sf] cjnf]sg ug'{xf];\ . olb /ªsf 
s0fx¿sf] rfnnfO{ kfgLsf c0f'sf] rfn ;dfg dfGg] xf] eg] s'gdf c0f'sf] rfn ;a}eGbf tLj| 
x'G5 < lsg xf]nf <

-v_	 Ps xftsf cf}Fnf pDn]/ s]xL lr;f] ePsf] tftf] kfgLdf / csf]{ xftsf cf}Fnf lr;f] kfgLdf 
8'afpg'xf];\ . Ps ldg]6kl5 b'j} cf}Fnfx¿ wf/fsf] kfgL el/Psf] las/df /fVg'xf];\ . tkfOFsf] 
cjnf]sg / 5nkmnaf6 k|fKt x'g] lgisif{ tnsf] h:t} tflnsfdf n]Vg'xf];\ .

cjnf]sg tftf] kfgLsf nflu wf/fsf] kfgLsf nflu lr;f] kfgLsf nflu

c0f'sf] rfnsf] 
cj:yf 

clt tLj| ================= ==============

xftsf cf}Fnf 
8'afpFbfsf] cg'ej / 
To;sf] sf/0f

tftf] lsgls tfk 
kfgLaf6 cf}Fnfsf] 
5fnfdf k|j]z u5{ .

================= =================

ls|ofsnfk $M kl/efiff n]vg

•• dflysf] lj|mofsnfk -s_ sf] cjnf]sgsf cfwf/df tftf] kfgLsf c0f'sf] rfn ;a}eGbf tLj| /x]sf] 
/ lk|mhsf] lr;f] kfgLDff ;a}eGbf sd ePsf] lgisif{df k'Ug ;xof]u ug'{xf];\ . yd{n zlStsf] 
kl/efiff sfkLdf n]vfpg'xf];\ / JofVof ug{'xf];\ .

[j:t'df ePsf c0f'x¿sf] ult zlStsf] of]u - _]

•• ls|ofsnfk -v_ sf] cjnf]sgsf cfwf/df tfkj|md -tftf]kgf_ ;fk]lIfs x'G5 eGg] lgisif{df k'Ug 
;xof]u ug'{xf];\ . tfkj|mdsf] kl/efiff sflkdf n]vfpg'xf];\ / JofVof ug{'xf];\ . 

[j:t'df ePsf c0f'x¿sf] cf};t ult zlStsf] ;"rs ]

lj|mofsnfk %M 5nkmn

•• tfkj|md ydf]{ld6/åf/f oC,  oF, / K PsfOdf gflkg] tYoaf/] 5nkmn u/fpg'xf];\ . 
•• 5nkmnåf/f ljBfyL{nfO{ j:t'df ePsf] yd{n zlStsf] dfqf j:t'df ePsf c0f'sf] ;ª\Vof / 

tfkj|mddf lge{/ x'G5 eGg] lgisif{ lgsfNg ;xof]u ug'{xf];\ . 

-3_ d'Nofª\sg
-c_	 yd{n zlSt eg]sf] s] xf] <
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-cf_	 tfk / tfkj|mdlarsf] ;DaGw n]Vg'xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M tfk

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
tfksf] kl/efiff lbg tyf yd{n zlSt, tfkj|md / tfksf] ;DaGw JofVof ug{ 

k"j{1fg M ljBfyL{df yd{n zlSt / tfkj|mdsf] k"j{1fg x'G5 .

k|d'v cjwf/0ff M tfkj|mdsf] leGgtfn] ubf{ pRr tfkj|md ePsf] j:t'af6 Go"g tfkj|md ePsf] 
j:t'df yd{n zlSt ;5{ / o;/L k|;f/ ePsf] yd{n zlStsf] dfqfnfO{ tfk zlSt elgG5 . 

unt cjwf/0ff M tfk eg]sf] j:t'df lglxt c0f'x¿sf] ult zlStsf]o of]u xf] . tfk / yd{n 
zlSt kof{ojfrL zAb x'g\ .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
tftf] / lr;f] j:t'sf c0f'x¿sf] cjl:ylt b]vfpg] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ yd{n zlSt / tfkj|mdsf] kl/efiff tyf ;DalGwt cGo s]xL k|Zgx¿ ;f]w]/ cluNnf] 
lbgsf] kf7af/] k'gtf{huL u/fpg'xf];\ .

lj|mofsnfk @M lrq k|bz{g

lgDglnlvt lrqåf/f pRr tfkj|md / Go"g tfkj|md ePsf j:t'x¿sf c0f'x¿sf] cj:yfsf] leGgtfaf/] 
5nkmn u/fpg'xf];\ .

lj|mofsnfk #M kl/efiff n]vg

plrt Jofjxfl/s pbfx/0f;lxt pRr tfkj|md ePsf] j:t'af6 Go"g tfkj|md ePsf] j:t'df yd{n 
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zlSt ;g]{ tYo JofVof ub}{ tfksf] kl/efiff -tfkj|mdsf] leGgtfsf] sf/0f Ps j:t'af6 csf]{ j:t'df 
;/]sf] yd{n zlStsf] dfqf_ k|:6 kfl/lbg''xf];\ . tfksf] kl/efiff sfkLdf n]Vg nufpg'xf];\ .

lj|mofsnfk $M lrq k|bz{g

lgDglnlvt lrqåf/f tfksf sf/0f j:t'sf] tfkj|md kl/jt{g x'g] tYo a'‰g ;xof]u ug'{xf];\ . 

lj|mofsnfk %M 5nkmn

tfksf sf/0f tftf] lr;f]sf] cg'ej x'g] tYoaf/] 5nkmn u/fpg'xf];\ . 

lj|mofsnfk ^M sIffsfo{

•• b'O{ b'O{ hgfsf] ;d"xdf lbOPsf k|Zgx¿ 5nkmn ug{ nufpg'xf];\ clg k|To]s ;d"xnfO{ Ps 
Pscf]6f k|Zgsf] pQ/ k|:t't ug{ nufpg'xf];\ . 

•• ldn];Dd k|To]s pQ/df ;fd'lxs ts{ ug{ klg k|f]T;fxg ug'{xf];\, h:t} M klxnf] kZgdf unt 
pQ/x¿ unt x'gfsf sf/0f ljZn]if0f ug{ nufpg'xf];\ .  

i.	

ii.	



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)284

iii.	

iv.	

t];|f] lbg (Third day)
ljifoj:t' M tfk / j:t'sf] cfotg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
c0f'sf rfnsf cfwf/df j:t'sf] cfotgdf tfksf] k|efj JofVof ug{

k"j{1fgM ljBfyL{df yd{n zlSt, tfk / tfks|dsf] k"j{1fg x'G5 . 

k|d'v cjwf/0ffM tfkn] j:t'sf c0f'sf] ultdf kl/jt{g Nofpg] x'Fbf c0f'x¿n] cf]u6\g] 7fpF a9\g 
uO{ j:t'sf] cfotgdf kl/jt{g cfpF5 .

unt cjwf/0ffM tfkn] c0f'sf] cfotg a9fpg] x'Fbf j:t'nfO{ ttfpFbf p:sf] cfotg a9\5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
u|]e:ofG8 pks/0f, /fpG8 a6d ˆnf:s, dl;gf] sfFrsf] gnL, ss{ jf /a/ aª\u, d;L, wft'sf] lasf]{ 
ePsf] sfFrsf] vfnL af]tn, 7'nf] a]n'g, Knfl:6ssf] af6f jf 7'nf] las/, kfgL, kfgL pdfNg] ;fwg, 
tfksf] ;|f]t / 7f];, t/n / Uof;sf c0f'x¿sf] cjl:ylt tyf rfn b]vfpg] df]8]n, lrq jf lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

•• ljBfyL{nfO{ yd{n zlSt tfkj|md / tfksf] kl/efiff lbg nufpg'xf];\ .
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•• kbfy{nfO{ tfk lbof] eg] To;sf] cfotgddf s] s:tf] kl/jt{g cfpF5 < 5nkmn u/fpg'xf];\ .

lj|mofsnfk @M 5nkmn

7f];, t/n / Uof;sf c0f'x¿sf] cjl:ylt tyf rfn b]vfpg] df]8]n, lel8of] jf tn lbOPsf] lrq 
b]vfP/ j:t'df tfk k|fKt u/] kl5 To;sf c0f'x¿sf rfndf s:tf] kl/jt{g cfpF5 / To;n] j:t'sf] 
cfotgdf s;/L k|efj kf5{ 5nkmn u/fpg'xf];\ .

lj|mofsnfk #M k|bz{g 

•• lrqdf b]vfP em}F sfFrsf] vfnL af]tnsf] lasf]{ vf]n]/ d'vdf a]n'gsf] d'v hf]8\g'xf];\ / af]tnnfO{ 
af6fdf pEofpg'xf];\ . 

•• plDnPsf] kfgL xf]lzof/Lk"j{s af6fdf vGofpg'xf];\ / a]n'gsf] cfsf/df s:tf] kl/jt{g cfpF5, 
cjnf]sg ug'{xf];\ .

•• To;kl5 af6fdf r;f] kfgL yKb}hfg'xf];\ . a]n'gsf] cfsf/df s] kl/jt{g cfof] <

sfo{

cjnf]sg JofVof

a]n'gsf] cfsf/
af]tn / a]n'gdf ePsf 

c0f'sf] ult zlSt
a]tn / a]n'gdf ePsf 

c0f'sf] b'/L

Aff6fdf tftf] kfgL /fVbf

Aff6fdf lr;f] kfgL /fVbf

;fjwfgL M tftf] kfgLn] kf]Ng ;S5 .
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ls|ofsnfk $ M

•• lrqdf b]vfP em}F /fpG8 a6d ˆnf:sdf clnslt kfgL lng'xf];\ 
/ To;df Ps b'O{ yf]kf d;L ld;fpg'xf];\ . kfgL yk]/ ˆnf:s k'/} 
eg'{xf];\ . 

•• sfFrsf] gnL l5/fPsf] ss{n] ˆnf:ssf] d'v aGb ug'{xf];\ . sfFrsf] 
gnLdf s]xL kfgL el/Psf] b]Vg'x'g] 5 . 

•• ˆnf:snfO{ af6fdf pEofpg'xf];\ / plDnPsf] kfgL xf]lzof/Lk"j{s 
af6fdf vGofpg'xf];\  clg sfFrsf] gnL leqsf] /ª\uLg kfgLsf] 
ldlg:s; -X_ nfO{ cjnf]sg ug'{xf];\ . 

•• km]l/ af6fdf lr;f] kfgL yKb} hfg'xf];\ . s] cjnf]sg ug'{eof] < tnsf] tflnsf eg'{xf];\ .

sfo{ cjnf]sg JofVof

sfFrsf] gnLdf 
ldlg:s;

ˆnf:ssf] kfgLdf ePsf 
c0f'sf] ult zlSt

ˆnf:ssf] kfgLdf 
ePsf c0f'sf] b'/L

Aff6fdf tftf] kfgL /fVbf

Aff6fdf lr;f] kfgL /fVbf

;fjwfgL M tftf] kfgLn] kf]Ng ;S5 .

ls|ofsnfk %M k|of]ufTds sfo{

kf7\ok':tssf] k[i7 @@$ df lbOPsf] lgDglnlvt lj|mofsnfk ug{ ;xof]u ug'{xf];\ M
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;fjwfgL M tftf] kmnfdsf] 8Nnf]nfO{ xftn] g5'g'xf];\ . 

lj|mofnfk ^M 5nkmn

5nkmnåf/f dflysf tLg}cf]6f ls|ofsnfksf] ;femf lgisif{ lgsfNg ;xof]u ug'{xf];\ .

-lgisif{ M tfkn] j:t'sf] cfotg kl/jt{g u5{ ._

ls|ofsnfk &

•• ls|ofsnfk # df k|of]u ePsf] sfFrsf] af]tnsf] d'vaf6 a]n'g x6fP/ lasf]{ nufpg'xf];\ .
•• lasf]{nfO{ alnof] u/L s:g'xf];\ / lasf]{nfO{ l6:o'k]k/n] 9fs]/ ljBfyL{nfO{ lasf]{ vf]Ng nufpg'xf];\ .
•• ljBfyL{nfO{ lasf]{ vf]Ng ufx|f] ePdf lasf]{;lxt af]tnsf] d'v efunfO{ tftf] kfgLdf 8'afP/ 

s]xLa]/ /fVg'xf];\ . ca af]tnnfO{ kfgLaf6 lems]/ k'gM lasf]{ vf]Ng nufpg'xf];\ .
•• Tfftf] kfgLdf 8'afPkl5 lasf]{ vf]Ng s;/L ;lhnf] eof] 5nkmn u/fpg'xf];\ .

lj|mofsnfk *M vf]h cg';Gwfg

•• tfkn] j:t'sf] cfotg kl/jt{g ug]{ tYosf] b}lgs pkof]uaf/] ljBfyL{nfO{ vf]hL ug{ ;xof]u 
ug'{xf];\ .

-ydf]{ld6/, uf]?uf8fsf rSsfdf kmnfdsf] 3]/f xfNg, uf8Lsf rSsfdf PS;n l5/fpg, wft'sf 
kftfx¿nfO{ l/e]l6ª u/]/ hf]8\g cflb _
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-3_ u[xsfo{ M ljBfyL{nfO{ kf7\ok':tsdf ePsf lgDglnlvt k|Zgx¿ u[xsfo{sf ¿kdf lbg'xf];\ M

-s_	 ;xL pQ/ 5fGg'xf];\ .

-i_	

-ii_	

-v_	

Rff}yf] lbg (Fourth day)
ljifoj:t' M kfgLsf] c;fwf/0f k|;f/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• kfgLsf] c;fwf/0f k|;f/;DaGwL kl/ro lbg tyf b}lgs hLjgdf pkof]u vf]lh ug{
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k"j{1fgM ljBfyL{df tfkn] j:t'sf] cfotg kl/jt{g u5{ eGg] k"j{1fg x'G5 . 

k|d'v cjwf/0ffM kfgLsf] clwstd 3gTj 4oC df x'g]x'Fbf pSt tfkj|mdaf6 lr:ofpFbf jf 
ttfpFbf b'j}} cj:yfdf kfglsf] cfotg a9\5 .

unt cjwf/0ff M ttfpFbf ;w}F kfglsf] cfotg a9\5 / lr:ofpFbf cfotg 56\5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
/fpG8 a6d ˆnf:s, dl;gf] sfFrsf] gnL, ss{ jf /a/ aª\u, d;L, ydf]{le6/, las/, kfgL, tfksf] 
;|f]t

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dlit;s dGyg 

tnsf k|Zgx¿ ;f]w]/ dlit:s dGyg u/fpg'xf]; / ljBfyL{df pT;'stf hufpg'xf];\ .

-c_	 ttfpFbf s] ;a} j:t'sf] cfotg a9\5 <

-cf_	 s'g} To:tf] j:t' jf kbfy{ 5g\ h;nfO{ ttfpFbf cfotg 36\5 <

ls|ofsnfk @M k|bz{g

•• Pp6f las/df a/km klUnPsf] rL;f] kfgL lng'xf];\ / To;df s]xL yf]kf dl; ld;fP/ /ª\uLg  
agfpg'xf];\ .

•• /ª\uLg kfgL /fpG8 a6d ˆnf:sdf e/]/ lrqdf b]vfP h:t} agfpg'xf];\ .
•• /fpG8 a6d ˆnf:snfO{ cfO; ePsf] efF8f]df 8'afP/ s]xLa]/ 5fl8lbg'xf];\ .
•• s]xL ;dokl5 sfFrsf] gnLdf ldlg:s; ePsf] 7fpFdf dfs{/n] dl;gf] lrx\g nufpg'xf];\ . ;fy} 

ˆnf:ssf] kfgLsf] tfkj|md klg lng'xf];\ .
•• ˆnf:snfO{ a/kmaf6 lemSg'xf];\, 6fa]nn] k'5\g'xf];\ / ;fgf] Hjfnfdf ttfpg'xf];\ . ̂ nf:ssf] kfgLsf] 

tfkj|md a9\b} hfFbf sfFrsf] gnLsf] ldlg:s;sf] n]an s] x'G5 Wofgk"j{s cWoog ug'{xf];\ .

lgisif{ M kfgLsf] tfkj|md a9\b} hfFbf sfFrsf] gnLdf ldlg:s;sf] n]jn klxn] tn em5{, 4oC df 
Go"gtd laGb'df k'U5 clg km]l/ dfly a9\5 . t;y{ kfgLsf] cfotg 4oC df Go"gtd x'G5 .

lj|mofsnfk #M 5nkmn

lgDglnlvt u|fkm af]8{df b]vfP/ kfgLsf] coftg / tfkj|md clg 3gTj / tfkj|mdsf] ;DaGwaf/] 
5nkmn u/fpg'xf];\ .
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lj|mofsnfk %M lrq k|bz{g

kfgLsf] c;fwf/0f u'0fsf] pkof]uaf/] lgDglnlvt lrq b]vfO{ 5nkmn u/fpg'xf];\ .

o; ;DaGwdf ljleGg k|Zgx¿ ;f]w]/ kfgLsf] lkFwdf df5fx¿ afFlr/x]sf x'G5g\ olb ;txdf a/km 
hld/xFbf klg

lj|mofsnfk ^M  5nkmn

lgDglnlvt tYox¿af/] 5nkmn u/fpg'xf];\ M

•• a/km kUnFbf cfotg 36\g] tYoaf/] 5nkmn u/fpg'xf];\ .
•• sfFrsf] af]tndf kfgL e/]/ /]lk|mh/]6/sf] l8k lk|mhdf /fVbf af]tn k'm6\g] tyf lxpFbdf kfgLsf 

kfOk k'm6\g] h:tf cg'ejx¿sf af/]df rrf{ u/fpg'xf];\ . 

-3_ u[xsfo{ M kf7\ok':tssf lgDglnlvt k|Zgx¿nfO{ u[xsfo{sf ¿kdf lbg'xf];\ .
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-c_	

	
-cf_	
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-O_	

kfFrf}F lbg (Fifth day)
ljifoj:t' M ljlzi6 tfkwf/0f Ifdtf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• j:t'sf] ljlzi6 tfkwf/0f Ifdtfsf] kl/ro lbg / ;DalGwt ;/n ul0ftLo ;d:of xn ug{

k"j{1fgM ljBfyL{df tfkn] j:t'sf c0f'x¿sf] ultdf kfg]{ k|efjaf/] k"j{1fg x'G5 . 

k|d'v cjwf/0ff M k|lt PsfO lk08sf] k|lt PsfO tfkj|md kl/jt{g ug{ cfjZos kg]{ tfknfO{ 
kbfy{sf] ljlzi6 tfkwf/0f Ifdtf elgG5 / of] kbfy{cg';f/ km/s x'G5 . j:t'n] tfk zf]if0f 
u/]kl5 jf kmfn]kl5 To;sf] tfkj|mddf cfpg] kl/jt{gsf] dfqf pSt j:t'sf]] ljlzi6 tfkwf/0f 
Ifdtf, lk08 / To;n] k|fKt u/]sf jf kmfn]sf] tfksf] kl/df0fdf e/ k5{ . 

unt cjwf/0ff M Pp6} jftfj/0fdf ePtf klg wft'sf j:t'x¿sf] tfkj|md cwft' j:t'sf] eGbf 
sd x'G5 . pbfx/0fsf nflu kmfnfdsf] a]Grdf /fv]sf] n'ufeGbf a]Grsf] tfkj|md sd x'G5 . 
efF8f]leqsf] tftf] eftn] eGbf efF8f]n] a9L kf]N5 lsgls efF8f]sf] tfkj|md a9L x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
b'O{cf]6f las/, ydf]{ld6/, kfgL, ttfpg] ;fdu|L
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
ls|ofsnfk ! M kf7\ok':tssf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ M

 

ls|ofsnfk @ M k|bz{g

kf7\ok':tssf] k[i7 @#) df lbOPsf] lgDglnlvt ls|ofsnfk k|bz{g ug{ ;xof]u ug'{xf];\ .
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lgisif{

lj|mofsnfk #

•• dflysf lgisif{sf cfwf/df, Q = sm(T2-T1) x'G5 egL k|dfl0ft ug{ ;xof]u ug'[{xf];\ hxfF s 
;dfg'kflts crn xf] .

•• clg of] ;dLs/0fnfO{ ldnfP/  x'G5 eGg] b]vfpFb} o; ;dLs/0fnfO{ tfk 
;dLs/0f elgg] atfpFb} o;sf cfwf/df ljlzi6 tfkwf/0f Ifdftf -S_ sf] kl/efiff atfpg 
;xof]u ug{'xf];\ .

•• dflysf] ;dLs/0fsf cfwf/df tfkwf/0f Ifdtfsf] PsfO lgwf{/0f ug{ ;xof]u ug'{xf];\ . 

lj|mofsnfk $ 5nkmn

ljleGg j:t'sf tfkwf/0f Ifdtf plNnlvt lgDglnlvt tflnsf k|:t't u/L 5nkmn ug{ nufpg'xf];\ M
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•• dflysf] tflnsfcg';f/ j:t'sf] tfkj|md a9\g] b/ tfksf] dfqf / j:t'sf] lk08 dfq geO{ kbfy{df 
klg e/ kg]{ ePsf] x'Fbf o;nfO{ ljlzi6 -kbfy{ ljz]if_ tfkwf/0f Ifdtf elgPsf] tYo atfpFb} 
a/fa/ lk08 ePsf] kfgL, afn'jf / vfg] t]nnfO{ p:t} efF8f]df /fv]/ pltg} tfk lbFbf ltgLx¿sf] 
tfkj|md km/s dfqfdf j[l¢ x'g] s'/f a'‰g ;xof]u ug{'xf];\ . 

lj|mofsnfk %M ul0ftLo ;d:of ;dfwfg

kf7\ok':tsf] k[i7 @#@ / @## df lbPsf ljlzi6 tfkwf/0f Ifdtf;DaGwL lx;fasf lgDglnlvt 
pbfx/0f a'‰g ;xof]u ug'{xf];\ .
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-3_ sIffsfo{÷u[xsfo{ M kf7\ok':tssf lgDglnlvt lx;fax¿ sIffsfo{ tyf u[xsfo{sf ¿kdf ug{ 
nufpg'xf];\ M
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5}6f}F lbg (Sixth day)
ljifoj:t' M kfgLsf] ljlzi6 tfkwf/0f Ifdtfsf] pkof]lutf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• kfgLsf] ljlzi6 tfkwf/0f Ifdtfsf] pkof]lutf vf]hL ug{ 

k"j{1fgM ljBfyL{df ljlzi6 tfkwf/0f Ifdtfaf/] k"j{1fg x'G5 . 

k|d'v cjwf/0ffM kfgLsf] ljlzi6 tfkwf/0f Ifdtf pRr ePsf]n] lr:ofpg] tyf ttfpg] sfo{sf 
nflu kfgLsf] clwstd k|of]u x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
;L la|h / n]G8 la|hsf] kf]:6/ jf lel8of]
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M tflnsf k|bz{g

lgDglnlvt tflnsf k|:t't u/L c¿ j:t'sf] t'ngfdf kfgLsf] pRr ljlzi6 tfkwf/0f Ifdtf ePsf] 
Olª\ut ug'{xf];\ .

lj|mofsnfk @M 5nkmn

5nkmnåf/f ljBfyL{nfO{ kfgLsf] ljlzi6 tfkwf/0f Ifdtfsf] pkof]lutf vf]hL ug{ nufpg'xf];\ . 

lj|mofsnfk #M lrq k|bz{g

lgDglnlvt lrq b]vfP/ kfgLsf] ljlzi6 tfkwf/0f Ifdtfsf] pkof]lutfsf s]xL k|d'v pkof]uaf/] 
rrf{ ug{ ;xof]u ug{'xf];\ .

lj|mofsnfk $M lrq jf >Job[Zo ;fdu|L k|bz{g

lgDglnlvt lrq jf ;DalGwt lel8of] b]vfP/ ;L la|h / n]G8 la|hsf] cjwf/0ffaf/] :ki6 x'g ;xof]u 
ug'{xf];\ .

-3_ uxsfo{ M ljBfyL{nfO{ kf7\ok':tssf lgDglnlvt k|Zgx¿ u[xsfo{sf] ¿kdf lbg'xf];\ M
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-c_	 sf/0f lbg'xf];\ M
	 -1_	 sf/sf] OlGhg lr:ofpg o;sf] /l8P6/df kfgL /flvG5 .
	 -2_	 ;]Sgsf nflu x6 jf6/ Aofu k|of]u ul/G5 .
	 -3_	 t6Lo If]qdf lbpF;f] / /ftLsf] ;dodf x'g] tfkj|mdlar Tolt leGgtf x'Fb}g t/  

	 d?e"lddf w]/} leGgtf x'G5 .

;ftf}F lbg (Seventh day)
ljifoj:t' M ydf]{ld6/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• b}lgs hLjgdf k|of]u x'g] ljleGg k|f/sf ydf]{ld6/sf] kl/ro lbg / ltgsf sfo{ l;4fGt atfpg

k"j{1fgM ljBfyL{df ydf]{ld6/sf] pkof]u, k|of]u ug]{ tl/sf / OsfO clg ltgLx¿sf] ¿kfGt/0f;DaGwL 
k"j{1fg x'G5 .

k|d'v cjwf/0ffM t/no'St ydf]{ld6/, l8lh6n ydf]{ld6/ / /]l8P;g ydf]{ld6/ cfhsn b}lgs 
hLjgdf k|of]u x'g] ydf]{ld6/ x'g\ . oL ;a}df tfkj|mdsf] kl/jt{g;Fu kbfy{sf]] s'g} Ps ef}lts 
u'0fdf kl/jt{g cfpF5 / pSt kl/jt{gsf cfwf/df tfkj|md gflkG5 .

unt cjwf/0ff M l8lh6n ydf]{ld6/ / /]l8P;g ydf]{ld6/n] tfkj|md gfk kbfy{sf]] s'g} ef}lts 
u'0fdf cfwfl/t x'Fb}g .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
t/no'St ydf]{ld6/, l8lh6n ydf]{ld6/ / /]l8P;g ydf]{ld6/, las/, wf/fsf] kfgL

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ kfn}kfnf] lgDglnlvt k|Zgx¿ ;f]w]/ rfksf] k"j{1fgaf/] k'gtf{huL u/fpg'xf];\ M

-c_	 la/fdL x'Fbf Hj/f] gfKg s:tf] ydf]{ld6/ k|of]u ul/G5 < 
-cf_	 sf]le8–!( sf] dfxfdf/L x'Fbf ;fj{hlgs 7fpFx¿df dflg;sf] z/L/sf] tfkj|md hfFRg 

s:tf] ydf]{ld6/ k|of]u ul/GYof] < 
-O_	 k|of]uzfnfdf s'g} t/n kbfy{sf] tfkj|md gfKg s:tf] ydf]{ld6/ k|of]u ul/G5 < 
-O{_	 sf]7fsf] tfkj|md gfKg ydf]{ld6/ k|of]u ul/G5 < 
-p_	 ljleGg lsl;dsf ydf]{ld6/n] s;/L sfd u5{g\ < 

gf]6 M dflysf k|Zgx¿sf] ;xL pQ/ gcfP klg g;Rofpg'xf];\ lsgls kf7 clu a9\b} hfFbf pgLx¿ 
cfkm}Fn] ;xL pQ/ klxrfg ug]{ 5g\ .
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ls|ofsnfk @M ;d"x sfo{

•• ljBfyL{nfO{ tLg ;d"xdf ljefhg ug'{xf];\ . klxnf] ;d"xnfO{ t/no'St ydf]{ld6/ / las/df 
wf/fsf] kfgL, bf;|f]nfO{ l8lh6n ydf]{ld6/ / t];|f]nfO{ /]l8P;g ydf]{ld6/ lbg'xf];\ . 

•• ;a}nfO{ s]xL ldg]6;Dd cfk"m;Fu ePsf] ydf]{ld6/sf] cWoog u/L ;d"xdf 5nkmn ug{ nufpg'xf];\ .
•• To;kl5, klxnf] ;d"xnfO{ kfgLsf] / c¿ b'O{ ;d"xnfO{ ;fyLsf] z/L/sf] tfkj|md gfKg nufpg'xf];\ .
•• bf];|f] ;d"xnfO{ t/no'St, t];|f]nfO{ l8lh6n / klxnf]nfO{ /]l8P;g ydf]{ld6/ lbP/ dfyLsf] 

k|lj|mof bf]xf]¥ofpg nufpg'xf];\ . cGodf t];|f] ;d"xnfO{ t/no'St, klxnf]nfO{ l8lh6n / bf];|f]nfO{ 
/]l8P;g ydf]{ld6/ lbP/ dflysf] k|lj|mof bf]xf]¥ofpg nufpg'xf];\ .

gf]6 M t/no'St ydf]{ld6/ / l8lh6n ydf]{ld6/ ;xh} kfOG5 . olb /]l8P;g ydf]{ld6/ pknAw x'g 
g;s]sf] v08df lgDglnlvt lrq b]vfP/ sfo{ l;4fGt atfpg ;Sg'x'G5 . sltko ljBfyL{sf 3/df 
o:tf ydf]{ld6/ x'g;S5g\ . To;}n] ljBfyL{nfO{ cfˆgf] 3/df ePsf ydf]{ld6/ lnP/ cfpg cluNnf] 
lbg ;"lrt ug{ ;Sg'x'G5 .

lj|mofsnfk #M 5nkmn

•• t/no'St, l8lh6n / /]l8P;g ydf]{ld6/sf sfo{ l;4fGtaf/] 5nkmn u/fpg'xf];\ . 
tfkj|mdsf] kl/jt{g;{Fu} t/no'St ydf]{ld6/df t/nsf] cfotg, l8lh6n ydf]{ld6/df ljB'tLo 
kl/kydf cj/f]w / /]l8P;g\ ydf]{ld6/df ydf]{kfondf pTkfbg x'g] emf df kl/jt{g cfpF5 eGg] 
tYo k|:6 kfg'{xf];\ . 5nkmnsf] cGTodf ;a} ydf]{ld6/df tfkj|mdsf] kl/jt{g;Fu} kljt{g x'g] 
lglZrt ef}lts u'0fdf x'G5 / pSt u'0fdf cfPsf] kl/jt{gsf] dfqfsf cfwf/df tfkj|md gflkG5 
egL lgisif{df k'Ug ;xof]u ug'{xf];\ . 

-3_ u[xsfo{
t/no'St ydf]{ld6/, l8lh6n ydf]{ld6/ / /]l8P;g\ ydf]{ld6/sf sfo{ l;4fGt n]Vg'xf];\ .

cf7f}F lbg (Eighth day)
ljifoj:t' M ydf]{ld6/sf] Soflna|];g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• ydf]{ld6/nfO{ Soflna|;g u/L pko'St :s]n tof/ kfg{

k"j{1fgM ljBfyL{df ljleGg k|sf/sf ydf]{ld6/sf sfo{ l;4fGtsf k"j{1fg x'G5 .

k|d'v cjwf/0ffM ydf]{ld6/df :s]n lgwf{/0f ug]{ k|lj|mof Soflna|];g xf] / o;sf nflu klxn] tNnf] 
/ dflyNnf] l:y/ laGb' lgwf{/0f ul/G5 clg tL b'O{ laGb'larsf] b'/LnfO{ lgZrt ;ª\Vofdf a/fa/ 
v08df ljefhg ul/G5 .

unt cjwf/0ff M kfgL 100oC df dfq pDnG5 .
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
t/no'St Nofa ydf]{ld6/, b'O{cf]6f las/, a/km, wf/fsf] kfgL, tfksf] ;|f]t / ttfpg cfjZos 
;fdu|L 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ kfn}kfnf] lgDglnlvt k|Zgx¿ ;f]w]/ rfksf] k"j{1fgaf/] k'gtf{huL u/fpg'xf];\ .

-c_	 la/fdL x'Fbf Hj/f] gfKg s:tf] ydf]{ld6/ k|of]u ul/G5 <

-cf_	 sf]le8–!( sf] dfxfdf/L x'Fbf ;fj{hlgs 7fpFx¿df dflg;sf] z/L/sf] tfkj|md hfFRg s:tf] 
ydf]{ld6/ k|of]u ul/GYof] <

-O_	 k|of]uzfnfdf s'g} t/n kbfy{sf] tfkj|md gfKg s:tf] ydf]{ld6/ k|of]u ul/G5 < sf]7fsf] 
tfkj|md gfKg s:tf] ydf]{ld6/ k|of]u ul/G5 < oL ljleGg ydf]{ld6/n] s;/L sfd u5{g\ <

gf]6 M dflysf k|Zgx¿sf] ;xL pQ/ gcfP klg g;Rofpg'xf];\ lsgls kf7 clu a9\b} hfFbf pgLx¿ 
cfkm}Fn] ;xL pQ/ klxrfg ug]{ 5g\ .

lj|mofsnfk @ M 5nkmn

ydf]{ld6/df :s]n s;/L /flvG5 < ljBfyL{nfO{ ;f]Wg'xf];\ clg ydf]{ld6/df :s]n lgwf{/0f ug{] 
k|lj|mofnfO{ Soflna|];g elgg] tYo atfpFb} cy{ ;]lN;o; :s]ndf ydf]{ld6/nfO{ s;/L Soflna|];g 
ul/G5 5nkmn u/fpg'xf];\ . ;]lN;o; :s]nsf tNnf] / dflyNnf] l:y/ laGb'sf kl/efiff sfkLdf 
l6kf]6 u/fpg'xf];\ .
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ls|ofsnfk # M k|of]ufTds sfo{

kf7\ok':tssf] k[i7 @#^ df lbOPsf lgDglnlvt lj|mofsnfk ug{ ;xof]u ug'{xf];\ M

ljBfyL{n] of] ls|ofsnfk ub}{ubf{ pgLx¿n] cfjZos ;fjwfgL ckgfP gckgfPsf] cWoog ug'{xf];\, 
ljleGg k|sf/sf r/x¿ klxrfg ug{ nufpg'xf];\ plrt d"Nofª\sg ug'{xf];\ / cfjZos k[i6kf]if0f 
ug'{xf];\ .

lj|mofsnfk $M 5nkmn

•• kfgLsf] pDng] laGb' xfjfsf] rfkcg';f/ km/s kg]{ tYo atfpFb} lxdfndf v'nf efF8fdf eft 
/fd|/L gkfSg] t/ k|];/ s's/df l56f] kfSg] sf/0faf/] 5nkmn u/fpg'xf];\ . t;y{ ;]lN;o; :s]nsf] 
dflyNnf] laGb' lgwf{/0f ubf{ ;d'b|L ;txsf] jfo'd08nLo rfk a/fa/ x'g'kg]{ tYo a'emfpg'xf];\ . 

•• kmx|]gxfO6 / s]lNegn] eg] km/s l:y/ laGb' lnPsf] / b'O{ laGb'larsf] b'/LnfO{ klg km/s ;ª\Vofsf 
a/fa/ v08df ljefhg u/]sf  x'Fbf kmx|]gxfO6 / s]lNegn :s]n cfPsf] tYo atfpg'xf];\ .

•• :t/Ls/0f ug]{ s|ddf eg] ;a} :s]ndf klUn/x]sf] a/kmsf] tfkj|mdnfO{ tNnf] l:y/ laGb' / 
Ps P6df]l:kmo/ rfk ePsf] cj:yfdf plDn/x]sf] kfgLsf] afkmsf] tfkj|mdnfO{ dflyNnf] l:y/ 
laGb' dflgPsf] s'/f atfpFb} ltgLx¿sf dfg / v08x¿sf ;ªVof eg] lgDglnlvtfg';f/ ePsf] 
atfpg'xf];\ .
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;s]n tNnf] l:y/ laGb'sf] dfg dflyNnf] l:y/ laGb'sf] 
dfg

b'O{ laGb'larsf v08sf 
;ª\Vof

;]lN;o; 0 100 100

kmx|]gxfO6 32 212 180

s]lNeg 273 373 100

-3_ sIffsfo{÷u[xsfo{
kf7\ok':tsdf lbOPsf lgDglnlvt k|ZgnfO{ sIffsfo{ tyf u[xsfo{sf ¿kdf ug{ ;xof]u ug'{xf];\ . 

-s_	 ;xL pQ/ 5fGg'xf];\ M

-v_	 ydf]{ld6/sf tNnf] / dflyNnf] crn laGb'sf] leGgtf n]Vg'xf];\ . 

-u_	 pQ/ n]Vg'xf];\ .

(i) 100oC eGbf sd tfkj|mddf kfgL pdfNg ;Sg] cj:yf j0f{g ug'{xf];\ .
(ii) b}lgs hLjgdf k|of]u x'g] ydf]{ld6/sf lsl;d n]Vg'xf];\ . ltgsf sfo{ l;¢fGt klg pNn]v 

ug'{xf];\ .
(iii) ydf]{ld6/ Soflna|];g eg]sf] s] xf] < pSt ljlw n]Vg'xf];\ . 

-3_	 lj|mofsnfk ! sf] k|ltj]bg tof/ kfg'{xf];\ .

gjf}F lbg (Nineth day)
ljifoj:t' M tfk

l;sfO pknlAw÷ljlzi6 p2]Zo M PsfO ( sf] ;dLIff tyf sG;]K6 Dofksf] tof/L

z}Ifl0fs ;xhLx/0f ljlw
!=	 ljlByL{nfO{ ljleGg k|Zg ;f]w]/ tyf cfjZo 5nkmn u/fP/ kf7 ! b]lv * ;Ddsf l;sfO 

pknlAw tyf k|d'v cjwf/0ffx¿ :d/0f u/fpg'sf ;fy} cfjZos k[i6kf]if0f klg ug'{xf];\ .

@=	 ljBfyL{nfO{ lgDglnlvt k|sf/sf] sG;]K6 Dofk agfpg ;xof]u ug'{xf];\ .
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b;f}F lbg (Tenth day)
PsfO{ d"Nofª\sg	 ug{ lgDglnlvt k|Zgx¿sf] k|of]u ug{'xf];\ M
!= ;xL pQ/ 5fGg'xf];\ . (1×2)
-s_	 Ps sk tftf] kfgLdf ePsf ;Dk"0f{ c0f'x¿sf] ult zlStsf] of]u 70 kJ / k|To]s c0f'sf] ;/b/ 

ult zlSt 1×10-20 J /x]5 . pSt kfgLaf6 s]xL ;dosf] cGt/fndf 10 kJ zlSt xfjfdf ;/]5 
eg] o; pbfx/0fsf nflu tnsf dWo] s'g tYo ;xL xf] <

yd{n zlSt Tffk

s 70 kJ 70 kJ

v 1×10-20 J 70 kJ

u 10 kJ 1×10-20 J
3 70 kJ 10 kJ



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 305

-v_	 tftf] cfn'sf] s]Gb||sf] tfkj|md gfKg lbOPsf dWo] s'g ydf]{ld6/ pko'St x'G5 <

-c_ ds{/Lo'St Nofa ydf]{ld6/		  -cf_ ds{/Lo'St lSnlgsn ydf]{ld6/
-O_ l8lh6n lSnlgsn ydf]{ld6/		  -O{_ /]l8P;g ydf]{ld6/

@= clt 5f]6f] pQ/ lbg'xf];\ . (1×2)
-s_	 kfgLsf] pRrtd 3gTj slt tfkj|mddf x'G5 < 

-v_	 Ps lsnf]u|fd z'4 kfgLsf] tfkj|md Ps l8u|L ;]lN;o;n] a9fpg slt tfksf] cfjZostf k5{ <

#= 5f]6f] pQ/ lbg'xf];\ . (2×4)
-s_	 tfk / tfkj|mdsf] k|d'v leGgtf n]Vg'xf];\ .

-v_	 Hff8f] ofddf afSnf] sfFrsf] lunf;df plDn/x]sf] kfgL vGofpFbf lunf; rs{G5, sf/0f lbg'xf];\ .

-u_	 lxpFbdf lxdfnL If]qsf k|foh;f] tfnsf] kfgL hD5 . olt j]nf tfndf ePsf df5fnfO{ s] x'G5 
xf]nf, lsg <

-3_	 Pp6f ;'gsf] u'Rrf / Pp6f knfdsf] u'Rrfsf] lk08 a/fa/ 5 . 
b'j}}nfO{ pxL tfkj|mddf ttfP/ hd]sf] d}gsf] l9Ssfdf v;fpFbf s'g 
uRrfn] ulx/f] vfN8f] agfpF5 < lsg <

	 -S
kmnfd

 Ö 480 J/kgoC / S
;'g
 Ö 130 J/kgoC_

$= pQ/ n]Vg'xf];\ M (2×4)
-s_	 a; jf 6«sn] cf]/fnf] af6f] embf{ u'?Tj kf]6lG;on zlSt 3if{0fsf 

sf/0f tfk zlStdf kl/jt{g eO{ a]|sKof8sf] yd{n zlStdf ;l~rt 
x'G5 . To;sf/0f a|]sKof8 tfT5 . kxf8sf] af6f]df Pp6f 6«s 75 
ld6/ tn embf{ o;sf 100 kg lk08 / 800 J/kg oC ljlzi6 
tfkwf/0f Ifdftf ePsf] a|]s Kof8sf] ;+/rgfsf] tfkj|md clwstd 
slt l8u|L ;]lN;p;n] a9\nf, lx;fa ug'{xf];\ .

-v_	 Pp6f /]l8P;g ydf]{ld6/nfO{ ;]lN;o; :s]ndf Soflna|];g ug]{ k|ls|of JofVof ug'{xf];\ .
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!= PsfO kl/ro (Unit introduction)

o; PsfOcGtu{t k|sfz / Wjlg t/ª\usf] cfjt{g tyf k"0f{ cfGtl/s k/fjt{g / k|sfzsf] ljR5]bg 
h:tf cjwf/0ffx¿ logLx¿sf b}lgs pkof]usf ljleGg pbfx/0fsf ;fy} clK6sn kmfOa/ / ljleGg 
k|sf/sf n]G;sf sfo{ l;¢fGt tyf  dfgj cfFvfsf] b[li6;Fu ;DalGwt ;d:ofx¿sf ;dfwfgsf 
ljlzi6 k|ljlwx¿ klg ;d]l6Psf 5g\ . oL ljifoj:t' ljBfyL{sf nflu gf}nf, k|ljlw;Fu k|ToIf 
hf]l8Psf / s]xL xb;Dd cd"t{ ljifoj:t' klg x'g . t;y{ o; PsfOsf] ;xhLs/0f ubf{ k|z:t 
ls|ofsnfkx¿ ub}{ u/fpFb} pbfx/0f lbP/ ljifoj:t'nfO{ ;/n agfpFb} tyf oy]i6 cEof; u/fpFb} 
clu a9\g'k5{ . ls|ofsnfkdf n]h/sf] k|of]u ubf{ cfjZos ;fjwfgL ckgfpg klg h?/L x'G5 .

l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg, cjnf]sg, df}lvs k|Zgf]Q/ tyf 
ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ug{'kg{] 5 .

@= l;sfO pknlAw ( learning outcomes) 

-s_	 t/ª\usf] cfjt{gsf] kl/ro lbg / cfjt{gsf lgodx¿ k|bz{g ug{

-v_	 t/ª\usf k"0f{ cfGtl/s k/fjt{g ls|ofsf] klro lbg / k|sfz / Wjlgsf k"0f{ cfGtl/s 
k/fjt{gsf pkof]lutf atfpg

-u_	 k|sfz ljR5]bg k|ls|of k|bz{g ug{ / b}lgs hLjgdf o;sf] pkof]u klxrgf ug{

-3_	 n]G;;Fu ;DalGwt zAbfjnLx¿sf] kl/efiff lbg / n]G;df x'g] cfj{tgsf lgodnfO{ /]vf 
lrq;lxt JoSt ug{

-ª_	 n]G;n] ljleGg b'/Ldf /x]sf j:t'x¿sf] cfs[lt agfpg] k|ls|ofnfO{ k|bz{g ug{, To;sf] ls/0f 
/]vflrq lvRg / aGg] cfs[ltsf] ljz]iftf j0f{g ug{

-r_	 n]G;sf] ;fdYo{sf] kl/efiff lbg / n]G;sf] as|tf / ;fdYo{sf] ;DaGw atfpg

-5_	 dfgj cfFvfdf cfs[lt aGg] k|ls|of ;lrq j0f{g ug{

-h_	 b[li6bf]ifsf k|sf/, sf/0fx¿ / pkrf/ ljlwx¿sf] ;lrq JofVof ug{

-em_	 sf]lg{ofdf nfUg] rf]6n] b[li6df kfg]{ c;/x¿ pNn]v ug{ tyf /tcGwf], df]ltlaGb' / colour 
blindness h:tf ;d:ofx¿sf] kl/ro lbg .

t/ª\u
(Waves)

cg'dflgt sfo{306f M !%

!)
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= t/ª\usf] cfj{g •• kl/ro
•• cjwf/0f
•• lgodx¿

3

@= t/ª\usf] k"0f{ 
cfGtl/s k/fjt{g

•• kl/ro
•• r/d sf]0f
•• k"0f{ cfGtl/s k/fjt{g ;t{x¿
•• b}lgs hLjgdf k|sfzsf] k"0f{ cfGtl/s 

k/fjt{gsf pkof]ux¿ -lx/fsf] rds, 
ld/fh_

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

3

#= k|sfzsf] ljR5]bg •• kl/ro
•• lk|Hdaf6 k|sfzsf] laR5]bg

2

$= n]G; •• kl/ro
•• k|sf/ -sGs]e / sGe]S;_
•• ;DalGwt zAbfjnL -;txsf] jj|mtf, 

lk|lG;kn cIf, s]Gb||Ls/0f laGb' / s]Gb||Ls/0f 
b'/L, n]G;sf] s]Gb||, jf:tljs / cjf:tljs 
cfs[lt_

•• n]G;df x'g] cfjt{gsf lgodx¿
•• j:t'nfO{ ljleGg b'/Ldf /fVbf n]G;n] agfpg] 

cfs[ltx¿sf] ls/0f lrq / cfs[ltsf] 
ljz]iftf

3

%= n]G;sf] ;fdYo{ •• kl/efiff
•• n]G;sf] ;txsf] jj|mtf;Fu ;fdYo{tfsf] 

;DaGw

1

^= Dffgj cfFvf •• dfgj cfFvfsf efux¿ / ltgLx¿sf sfo{
•• dfgj cfFvfdf cfs[lt aGg] k|ls||of
•• sf]lg{ofdf nfUg] rf]6af6 b[l:6df kg]{ 

c;/x¿
•• cfFvf bfg -sf]lg{of k|Tof/f]kg_
•• sn/AnfOG8g];, df]ltlaGb' / /tcGwf]sf] 

kl/ro
•• b[li6bf]ifsf sf/0fx¿ / ;Rofpg] ljlwx¿ 

-r:df, sG6\ofS6 n]G; / n]h/ ;h{/L_

3
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gf]6 M o; PsfOdf z}Ifl0fs lj|mofsnfk / lgdf{0ffTds d"Nofª\sg ;Fu;Fu} x'g] 5 . z}Ifl0fs  
lj|mofsnfks} j|mddf z}Ifl0fs ljljwtfnfO{ ;Daf]wg x'g] u/L ljleGg lj|mofsnfk ;~rfng u/L 
Go"gtd z}Ifl0fs ;'lglZrt ug'{kg]{ 5 .

klxnf] lbg (First day)
ljifoj:t' M t/ª\usf] cfjt{g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• ;3g / lj/n dfWod 5'6\ofpg
•• t/ª\usf] cfjt{gsf] kl/ro lbg 

k"j{1fgM ljBfyL{df k|sfzsf] l;wf/]vLo k|;f/0f, xfjfdf o;sf] j]u tyf ;dtn / js| ;txdf 
x'g] k/fjt{g;DaGwL k"j{ 1fg x'G5 .
k|d'v cjwf/0ffM t/ª\usf] j]u sd x'g] dfWodnfO{ ;3g / j]u a9L x'g] dfWodnfO{ lj/n dfWod 
elgG5 .
t/ª\u Pp6f dfWodaf6 csf]{ dfWodf hfFbf lbzf kl/jt{g x'g] k|ls|ofnfO{ t/ª\usf] cfjt{g 
elgG5 . j]usf] kljt{gg} cfjt{gsf] sf/0f xf] .
unt cjwf/0ff M t/ª\u s'g} ;txdf 7f]lsP dfq o;sf] lbzf kl/jt{g x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
ljleGg dfWoddf k|sfzsf] j]usf] tflnsf, n]h/ lad kf]OG6/ jf /]–aS;, las/, kfgL, b'w jf 8]6f]n

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

lgDglnlvt k|Zgx¿ ;f]w]/ ljBfyL{nfO{ t/ª\u;DaGwL k'gtf{huL u/fpg'xf];\ .

-c_	 xfjfdf k|sfzsf] j]u slt x'G5 < Wjlg sf] slt x'G5 <

-cf_	 s] ;a} dfWoddf k|sfzsf] j]u pxL x'G5 <

lj|mofsnfk @M 5nkmn

kf7\ok':tssf] k[i7 @$# df lbOPsf] lgDglnlvt tflnsf af]8{df k|bz{g u/L 5nkmn u/fpg'xf];\ / 
k|sfzsf] j]u dfWodcg';f/ km/s x'g] tYo k|:6 kfg'{xf];\ M
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lj|mofsnfk #

•• ;3g dfWod / lj/ dfWod s] xf] < ;j} ljBfyL{nfO{ kfn}kfnf] eGg nuffpg'xf];\ . -o;af6 
t/ª\usf] j]u sd x'g] dfWodnfO{ ;3g / j]u a9L x'g] dfWodnfO{ lj/n dfWod elgG5 eg]/ 
lgisif{ lgsfNg nufpg'xf];\ ._

•• dflysf] tflnsfaf6 dfWodx¿sf] hf]8L agfO{ hf]8fdf ;3g / lj/n dfWod 5'6\ofpg nufpg'xf];\ .
•• lgDglnlvt ljrf/0fLo k|Zgdf s]xLa]/ 5nkmn u/fpg'xf];\ . 

lj|mofsnfk $M dltis dGyg

s] k|sfz ;w}F l;wf /]vfdf dfq k|;f/ x'G5 jf o;n] afª\uf] af6f] klg lnG5 < s]xLa]/ 5nkmn ug{ 
nufpg'xf];\ .

ls|ofsnfk %M kf7\ok':tssf] k[i7 @$$ df lbOPsf] lgDglnlvt ls|ofsnfk k|bz{g ug'{xf];\ M
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lgisif{ M dfWod kljt{g x'Fbf k|sfzn] lbzf kl/jt{g u5{ . 

lj|mofsnfk ^

;a} ljBfyL{nfO{ cfcfkm\gf] sfkLdf t/ª\usf] cfjt{gsf] kl/efiff l6kf]6 ug{ nufpg'xf];\ . 

-o;af6 t/ª\u Pp6f dfWodaf6 csf]{ dfWodf hfFbf lbzf kl/jt{g x'g] k|ls|ofnfO{ t/ª\usf] cfjt{g 
elgG5 eg]/ lgisif{ lgsfNg'xf];\ ._

bf];|f] lbg (Second day)
ljifoj:t' M t/ª\usf] cfjt{g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• t/ª\usf] cfjt{g;Fu;DaGwL zAbfjnLx¿;Fu kl/lrt x'g 
•• cfjt{gsf lgodx¿ k|bz{g ug{

k"j{1fgM ljBfyL{df cfjt{gsf] cjwf/0ff / sf/0faf/] k"j{1fg x'G5 .

k|d'v cjwf/0ffM t/ª\usf] cfjt{g x'Fbf cfkltt ls/0f, gd{n / cfjlt{t ls/0f ;a} Pp6} 
;dtndf x'G5g\ / s'g} Ps hf]8f dfWodsf nflu sin i/sin r sf] dfg l:y/ x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
n]h/ lad kf]OG6/ jf /]–aS;, sfFrsf] :Nofa, cw{j[Qfsf/ sfFrsf] :Nofa, ;fbf kfgf, k]lG;n, :s]n, 
k|f]6\o|fS6/ 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

•• Ps b'O{ hgf ljBfyL{nfO{ cfjt{gsf] kl/efiff / sf/0f ;f]w]/ cluNnf] kf7sf] k'gtf{huL u/fpg'xf];\ .
•• k|sfzsf] k/fjt{gsf] kl/efiff / lgodx¿ ;f]Wg'xf];\ / cfjt{gsf lgod rflxF s] s] x'G5g\ egL 

;f]w]/ pT;'stf hufpg'xf];\ .
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lj|mofsnfk @ M kf7\ok'itssf] k[i7 @$% df lbOPsf lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ M

lgisif{ M k|sfz la/n dfWodaf6 ;3g dfWoddf hfFbf gd{nlt/ / ;3g dfWodaf6 la/n dfWoddf 
hfFbf gd{naf6 6f9flt/ aflª\uG5 .

lj|mofsnfk #

•• dflysf ls|ofsnfksf] ls/0f /]vf lrqnfO{ af]8{df k|:t't u/L gd{n, cfkltt ls/0f, cfkltt sf]0f, 
cfjlt{t ls/0f, cfjlt{t sf]0f, Odh]{G6 ls/0f, Odh]{G6 sf]0f, Nof6/n l;ˆ6 cflb lrgfpg'xf];\ / 
ljBfyL{nfO{ ltgLx¿sf] kl/efiff n]Vg ;xof]u ug'{xf];\ .

•• lrqdf cfklts sf]0f, cfjlt{t sf]0f / Odh]{G6 sf]0f gfKg nufO{ t'ngf ug{ nufpg'xf];\ . To:t} 
Nof6/n l;ˆ6 gfKg nufpg'xf];\ .
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lj|mofsnfk $

kf7\ok':tssf] k[i7 @$* df lbOPsf] lgDglnlvt lj|mofsnfk ug{ ;xof]u ug'{xf];\ M

cjnf]sgMw
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lgisif{M

oL b'O{nfO{ cfjt{gsf lgod elgG5 .

lj|mofsnfk %

•• ljBfyL{nfO{ sfFrdf k|sfzsf] j]u -v_ / xfjfdf k|sfzsf] j]usf] dfg -c_ atfpg nufpg'xf];\ /  
tL b'O{sf] cg'kft  lx;fa ug{ nufpg'xf];\ .

- v = 2×108 ms-1 / c = 3×108 ms-1_

•• lx;fa u/]kl5 cfPsf] dfgnfO{ dfly k|of]uaf6 k|fKt sfFrsf] l/ˆ|oflS6e OG8]S;sf] dfg;Fu t'ngf 
ug{ nufO{  x'G5 eGg] lgisif{df k'Ug ;xof]u ug'{xf];\ .

-3_ u[xsfo{
kf7\ok':tssf] k[i7 @$# df lbOPsf] tflnsf k|of]u u/L xfjf, kfgL / lx/fsf] l/ˆ|oflS6e OG8]S;sf] 
dfg lx;fa u/]/ tnsf] tflnsfdf lbOPsf dfgx¿;Fu t'ngf ug'{xf];\ M
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t];|f] lbg (Third day)
ljifoj:t' M t/ª\usf] cfjt{g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
••  k|sfz cfjt{gsf kl/0ffdx¿ Vff]hL ug{ 

k"j{1fgM ljBfyL{df cfjt{gsf] cjwf/0ff / lgodaf/] k"j{1fg x'G5 .

k|d'v cjwf/0ff M cfjt{gsf sf/0f kfgLdf cfwf 8'a]sf j:t' afª\uf b]lvG5g\, kfgLsf] kf]v/Lsf] 
ulx/fO jf:tljseGbf sd b]lvG5, tf/f rDsG5g\, lIfltheGbf tn x'Fbf g} ;"o{ b]lvG5, lx/f 
rDsG5, cflb .

unt cjwf/f0ff M kfgLdf 8'a]kl5 j:t' afª\luG5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
l:6nsf] lunf;, l;Ssf, kfgL

-ª_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ cfjt{gsf lgodx¿ atfpg nufpg'xf];\ .
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ls|ofsnfk @M cjnf]sg

kf7\ok':tssf] k[i7 @%) df lbOPsf] lgDglnlvt ls|ofsnfk ug{ nufpg'xf];\ M

lrq 10.15 k|of]u u/L dflysf] ls|ofsnfksf] cjnf]sgnfO{ JofVof ug{ ;xof]u ug'{xf];\ .

lj|mofsnfk #M lrq k|bz{g

lgDglnlvt lrq k|bz{g u/L kfgLdf cfwf 8'a]sf j:t' afª\uf] b]lvg'sf] sf/0f / kfgL leqsf j:t' 
jf lkFwsf] ulx/fO jf:tljstfeGbf sd x'g'sf] sf/0f a'‰g ;xof]u ug'{xf];\ . 
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lj|mofsnfk $M lrq k|bz{g

tnsf lrq k|bz{g u/L jfo'd08nLo cfjt{gsf kl/df0fx¿ JofVof ug{ ;xof]u ug'{xf];\ .

lj|mofsnfk %M 5nkmn

kf7\ok':tssf] k[i7 @%@ df lbOPsf] lgDglnlvt k|Zgdf 5nkmn u/fpg'xf];\ M

-3_ u[xsfo{
kf7\ok':tssf] k[i7 @(^ / @(& df lbPsf k|Zg g= $ sf] s, v, u / 3 u[xsfo{sf ¿kdf ug{ 
nufpg'xf];\ .

rf}yf] lbg (Fourth day)
ljifoj:t' M k|sfzsf] k"0f{ cfGtl/s k/fjt{g

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• r/dsf]0f / k"0f{ cfGtl/s k/fjt{gsf] kl/efiff lbg
•• k"0f{ cfGtl/s k/fjt{gsf ;t{x¿
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k"j{1fgM ljBfyL{df k/fjt{gsf lgodaf/] k"j{1fg x'G5 .

k|d'v cjwf/0ff M cfjlt{t sf]0f 90o 
 
x'g] cfkltt sf]0fsf] dfgnfO{ r/d sf]0f elgG5 / k|sfz 

;3g dfWodaf6 lj/n dfWoddf hfFbf cfkltt sf]0f r/dsf]0feGbf a9L ePdf k|sfzsf] k"0f{ 
cfGtl/s k/fjt{g x'G5 .

unt cjwf/f0ffM k|sfzsf] k"0f{ cfGtl/s k/fjt{g h'g;'s} cj:yfdf klg x'G5 . 

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
n]h/ lad kf]OG6/, cw{uf]nfsf/ sfFrsf] :Nofa, k|f]6\o|fSa6/, Knfl:6ssf] af]tn, yf]/} b'w jf 8]6f]n, 
kfgL

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

-c_	 k|sfz ;3g dfWodaf6 lj/n dfWoddf hfFbf cfkltt sf]0f / cfjlt{t s]f0fdf s'g 7'nf] x'G5 <

-cf_	 ;3g dfWoddf cfkltt sf]0fnfO{ a9fpFb} hfFbf lj/n dfWoddf cfjlt{t sf]0fsf] dfg a9]/ 
clwstd slt;Dd k'Ug ;S5 xf]nf < 5nkmn u/fpg'xf];\ .

ls|ofsnfk @M kf7\ok':tssf] k[i7 @%# df lbOPsf] lgDglnlvt lj|mofsnfk ug{ ;xof]u ug'{xf];\ .
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lgisif{ M ls||ofsnfksf] lgisif{sf ¿kdf r/dsf]0fsf] kl/efiff / k"0f{ cfGtl/s k/fjt{gsf ;t{x¿ 
:yflkt ug{ ;xof]u ug'{xf];\ .

cfjlt{t sf]0f 90o 
 
x'g] cfkltt sf]0fsf] dfgnfO{ r/d sf]0f elgG5 . cfkltt sf]0f r/dsf]0feGbf 

7'nf] ePdf k|sfzsf] k"0f{ cfGtl/s k/fjt{g x'G5, cyf{t\ k|sfz k'gM ;3g dfWoddf k"0f{ ¿kn] 
kms{G5 . of] k|ls|ofnfO{ k|sfzsf] k"0f{ cfGtl/s k/fjt{g elgG5 . k"0f{ cfGtl/s k/fjt{gsf x'gsf 
nflu lgDglnlvt ;t{ k"/f x'g'k5{ .

.

ls|ofsnfk #M k|bz{g
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ls|ofsnfk $ M k|bz{g

lj|mofsnfk %

dflysf ls|ofsnfksf cjnf]sgx¿nfO{ k"0f{ cfGtl/s k/fjt{gsf] l;¢fGtcg';f/ JofVof ug{ ;xof]u 
ug'{xf];\ . 

-3_ u[xsfo{
lgDglnlvt k|Zgx¿sf] pQ/ n]Vg nufpg'xf];\ M

-c_	 r/d sf]0f eg]sf] s] xf] <

-cf_	 k|sfzsf] k"0f{ cfGtl/s k/fjt{g eg]sf] s] xf] < 

-O_	 k|sfzsf] k"0f{ cfGtl/s k/fjt{g x'gsf nflu b'O{cf]6f cj:yf n]Vg'xf];\ . 

kfFrf}F lbg (Fifth day)
ljifoj:t' M k|sfzsf] k"0f{ cfGtl/s k/fjt{gsf] kl/0ffd

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• lk|Hddf k"0f{ cfGtl/s k/fjtg{ j0f{g ug{{
•• lx/f / kfgLleqsf] xfjfsf] kmf]sfsf] rds / ld/fhnfO{ k"0f{ cfGtl/s k/fjt{gsf] l;¢fGtcg';f/ 

JofVof ug{
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k"j{1fgM ljBfyL{df k"0f{ cfGtl/s k/fjt{gsf ;t{x¿af/] k"j{1fg x'G5 .

k|d'v cjwf/0ff
•• lk|Hddf x'g] k"0f{ cfGtl/s k/fjt{gnfO{ SLR camera / b'la{gdf k|of]u ul/G5 .
•• lx/fsf] r/d sf]0f Go"g -s]jn 24o_ dfq x'g] ePsf]n] o;df cfkltt k|sfz k|fo ;a} k"0f{ 

cfGtl/s k/fjt{g x'G5g\ . To;}n] lx/f rDsG5 .
•• k|sfzsf] k"0f{ cfGtl/s k/fjt{gsf sf/0f kfgLleq xfjfsf kmf]sfx¿ / kfgLdf 8'a]sf] vfnL 

sfFrsf] 6]:6\6\o'asf] ;tx 6NsG5 .
•• k|sfzsf] k"0f{ cfGtl/s k/jt{gsf sf/0f ld/fh b]lvG5 .
•• k"0f{ cfGtl/s k/fjt{g Wjlg t/ª\unfO{ klg nfu' x'G5 .

unt cjwf/f0ff
•• r/d sf]0f cfjlt{t sf]0f xf] .
•• t/ª\usf] k"0f{ cfGtl/s k/fjt{g h'g;'s} cj:yfdf klg x'g;S5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
n]h/ lad kf]OG6/, ;dafx' lk|Hd, las/, 6]:66\o'a, 8«k/, ;Dej eP lx/fsf] 6's|f -lx/fsf] uxgf_, 
lx/f rDsg] / ld/fh b]lvg] k|ls|of;DaGwL le8of]x¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M 5nkmn

k|sfzsf] cfjt{g tyf k"0f{ cfGtl/s k/jt{gsf] 1fgcg'';f/ ;dafx' lk|Hdsf] ;txdf nDa /xg] u/L 
n]h/ lad cfkltt ubf{ s] x'G5 xf]nf < 5nkmn u/fpg'xf];\ .

ls|ofsnfk @

kf7\ok':tssf] k[i7 @%^ df lbOPsf] lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ M
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lj|mofsnfk #

lgDglnlvt k|sfz ls/0f /]vf lrq k|of]u u/L dflysf] ls|ofsnfksf] cjnf]sgnfO{ JofVof ug{ 
;xof]u ug'{xf];\ M

o;af6 k"0f{ cfGtl/s k/fjt{gsf] cj:yf :ki6 kfg{'xf];\ .

lj|mofsnfk $M lrq k|bz{g

lrqx¿sf] ;xoftfn] SLR Camera / b'la{gdf s;/L ;dafx' lqe'hdf x'g] k|sfzsf] k"0f{ cfGtl/s 
k/fjt{gnfO{ ;b'kof]u ul/Psf] x'G5 a'‰g ;xof]u ug'{xf];\ .

lj|mofsnfk %= >Job[Zo ;fdu|L k|bz{g

lx/fsf] rds b]vfpg'xf];\ . o;;DaGwL 
lel8of] b]vfO{ To;af6 ljBfyL{nfO{ 24o 
r/d sf]0f ePsf] lx/fleq s;/L k|sfzsf] 
PseGbf a9L k"0f{ cfGtl/s k/fjt{gn] ubf{ 
lx/f rDsG5 eGg] a'‰g ;xof]u ug''{xf];\ .

lj|mofsnfk ^M k|bz{g

•• las/df cflueGbf cln a9L kfgL lng'xf];\ .
•• To;df lrqdf b]vfP em}F 58\s] kf/]/ vfnL 6]:66\o'a 8'afP/ /fVg'xf];\ / 

ljBfyL{nfO{ 6]:66\o'asf] ;tx lsg P]gf em}F 6lNsPsf] xf]nf egL ;f]Wg'xf];\ 
/ 5nkmn ug{ nufpg'xf];\ .
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lj|mofsnfk &

•• 8«k/sf] 6'Kkf] las/sf] kfgLleq 8'afP/ lgrf]g'{xf];\ tfls kfgLleq xfjfsf 
kmf]sf ag'g\ . ljBfyL{nfO{ xfjfsf kmfsf] cjnf]sg ug{ nufpg'xf];\ .

lj|mofsnfk *M lrq k|bz{g

lgDglnlvt lrqx¿ k|of]u u/L dflysf b'O{ ls|ofsnfksf] cjnf]sg / 
JofVof ug{ ;xof]u ug'{xf];\ . 

lj|mofsnfk (M >Job[Zo ;fdu|L k|bz{g

•• lel8of] jf tnsf lrqsf] k|bz{gåf/f ld/fhsf] k|s[lt a'‰g ;xof]u ug'{xf];\ .
•• k|sfzsf] ld/fh h:t} Wjlgdf klg k"0f{ cfGtl/s k/fjt{g x'G5 / o;n] ubf{ lbpF;f]eGbf /ftL 

cfjfh ;|f]taf6 6f9f;Dd klg k|:6 ;'lgg] tYonfO{ JofVof ug{ ;xof]u ug'{xf];\ . 

-3_ u[xsfo{
k|sfz / Wjlgsf k"0f{ cfGtl/s k/fjt{gsf kl/0ffdx¿sf af/]df :ki6 gf]6 agfpg nufpg'xf];\ . 

5}6f}F] lbg (Sixth day)
ljifoj:t' M k|sfzsf] k"0f{ cfGtl/s k/fjt{gsf pkof]lutf 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• clK6sn kmfOa/sf] sfo{ l;4fGt j0f{g ug{
•• b"/;~rf/ / lrlsT;f If]qdf clK6sn kmfOa/sf] pkof]u j0f{g ug{
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k"j{1fgM k|sfzsf] k"0f{ cfGtl/s k/fjt{gsf lgodaf/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ff M k"0f{ cfGtl/s k/fjt{gsf sf/0f clK6sn kmfOa/åf/f k|sfznfO{ afª\uf]l6ª\uf] 
af6fdf k7fpg ;lsG5 . To;}n] b"/;~rf/ / lrlsT;f If]qdf clK6sn kmfOa/sf] pkof]u lbg 
k|ltlbg al9/x]sf] 5 .

unt cjwf/0ff M clK6ns kmfOa/leq Kjfn x'G5 / k|sfz ToxL Kjfnaf6 l55{ . To;}n] o;nfO{ 
nfO6 kfOk klg elgg] ul/G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
clK6sn kmfOa/df cfwfl/t OG6/g]6 s]a'nsf] 6's|f, wfl/nf] rSs' jf An]8, ldl8of sGe6{/ jf /fp6/ 
/ clK6sn kmfOa/sf] sfo{ljlw tyf OG8f]:sf]kL, sf]nf]gf:sf]kL / lsxf]n ;h{/L;DaGwL lel8of] jf 
kmf]6f]÷lrqx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ k"0f{ cfGtl/s k/fjt{gsf] cjwf/0ff / ;t{x¿ :d/0f ug{ ;xof]u ug'{xf];\ . 

ls|ofsnfk @M 

•• Pp6f kmfOa/ clK6S;df cfwfl/t Og6/g]6 s]a'nsf] 6's|f lng'xf];\ .
•• pSt s]a'n aflx/sf] Knfl:6ssf] cfj/0f tyf leqL txx¿ j|mdzM v's]{/ ljBfyL{nfO{ lbO{ 

cjnf]sg ug{ nufpg'xf];\ . cjnf]sg ug]{ s|ddf sfFrsf] kmfOa/nfO{ g5'g cg'/f]w ug'{xf];\ 
lsgls Tof] ;lhn} efFlrP/ 5fnfdf la‰g ;S5 .

lj|mofsnfk #M >Job[Zo ;fdu|L k|bz{g

•• clK6sn kmfOa/;DaGwL lel8of] jf lrq k|bz{g u/L o;df kmfOa/sf] ;txaf6 k6s k6s k"0f{ 
cfGtl/s k/fjt{g eO{ k|sfz k|;f/ x'G5  eGg] cjwf/0ff k|:6 kfl/lbg'xf];\ .

•• b'/;~rf/sf ljB'tLo l;UgnnfO{ ldl8of sGe6{/df /x]sf] n]h/sf] ;|f]t k|of]u u/L k|sfz 
l;Ugndf kl/jt{g ul/G5 / pSt l;UgnnfO{ clK6sn kmfOa/dfkm{t nfdf] b'/Ldf k7fOG5 . 
kmfOa/sf] csf]{ 6'Kkf]df hf]l8Psf] ldl8of sGe6{/ jf /fp6/n] k'gM ljB'tLo l;Ugndf kl/jt{g 
ug]{ tYo atfpg'xf];\ .

•• clK6sn kmfOa/df l;Ugnsf] zlSt If]o x'g] dfqf Go"g ePsf] x'Fbf b'/;~rf/df o;sf] k|of]u 
a9]sf] klg k|:6 kfl/lbg'xf];\ ;fy} lbOPsf tYox¿af/] klg sIffdf rrf{ u/fpg'xf];\ .
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lj|mofsnfk %M 5nkmn

•• ;DalGwt lel8of] jf kmf]6f]x¿ jf lrqx¿ b]vfpFb} lrlsT;f If]qdf OG8f]:sf]kL, sf]nf]gf]:sf]kL / 
lsxf]n ;h{/Ldf s;/L clK6sn kmfOa/sf] k|of]un] ;xof]u u5{ 5nkmn u/fpg'xf];\ .
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•• sIffdf s'g} ljBfyL{df OG8f]:sf]kL, sf]nf]gf]:sf]kL jf lsxf]n ;h{/L ul/Psf] eP / tTk/ ePdf 
cfˆgf] cg'ej atfpg cg'/f]w ug'{xf];\ .

lj|mofsnfk ^ 

•• ljBfyL{nfO{ cfˆgf] 3/ jf l5d]sdf OG8f]:sf]kL, sf]nf]gf]:sf]kL jf lsxf]n ;h{/L ul/Psf sf]xL 
x'g'x'G5 eg] vf]h]/ pxfFx¿;Fu cGtjf{tf{ lnO{ lel8of] lvr]/ cfjZos ;Dkfbg u/L sIffdf k|:t't 
ug{ nufpg'xf];\ . 

•• dflysf] k|:t'ltnfO{ d"Nofª\sgdf klg ;dfj]z ug'{xf];\ .

;ftf}F] lbg (Seventh day)
ljifoj:t' M k|sfzsf] ljR5]bg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• lk|Hdaf6 k|sfz ljR5]bg k|lj|mof k|bz{g ug{

k"j{1fgM k|sfzsf] j]u, cfj[lQ, t/ª\u nDafO / cfjt{g k|ls|ofsf af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ff
•• ;]tf] /ªsf] k|sfzdf ;ft /ª x'G5g\ .
•• lk|Hd h:tf ljz]if cfsf/ ePsf j:t'x¿af6 k|sfz k|;f/0f x'Fbf t/ª\usf] nDafOcg;'f/ 

cfjt{gsf] dfqf km/s x'g uO{ ;]tf] /ªsf] k|sfz ;ft /ªsf k|sfzdf 5'6\l6G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
lk|Hd, /] aS;, ;fbf sfuh jf kbf{, l;l8 rSsf, ;fa'g kfgL, las/

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

lgDglnlvt k|Zgx¿ ;f]w]/ ljBfyL{df pT;'stf hufpg'xf];\ .
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•• ;]tf]afx]s c¿ /ªsf k|sfz x'G5g\ < 
•• ;]tf] /ªsf] k|sfz s] ;fFRr} ;]tf] x'G5 <
•• OGb]|0fL lsg ;Kt/ª\uL ePsf] xf]nf <
•• ;fa'gsf] lkmFh, l;8L rSsf, hd]sf] kfgLdf d6\l6t]nsf] tx, lx/f cflb lsg /ª\uLg b]lvPsf 

xf]nfg\ <

ls|ofsnfk @M k|of]ufTds sfo{

kf7\ok':tssf] k[i7 @^% df lbOPsf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ M

lgisif{ M /ftf], ;'Gtnf, kx]Fnf], xl/of], ;gnf], lg/ / a}hgL /ªsf k|sfzsf] ;dL>0faf6 ;]tf] k|sfz 
aG5 .

lj|mofsnfk #M 5nkmn

•• lk|Hdaf6 ag]sf] /ª\uLg AofG8df /ª\ux¿sf] j|md cWoog ug{ nufpg'xf];\ / tnsf] tflnsf 
cWog ug{ nufpg'xf];\ M
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•• ljleGg /ª\usf k|sfzsf] t/ª\u nDafO km/s x'G5 / j:t'df ltgLx¿sf] j]u km/s x'G5 . o;n] 
ubf{ ltgLx¿sf] cfjt{gsf] dfqf klg km/s x'g uO{ j:t'af6 aflx/ lg:sg] lbzf klg km/s k5{, 
cyf{t\, ltgLx¿ 5'6\l6G5g\ eGg] cjwf/0ff 5nkmnåf/f a'‰g ;xof]u u/fpg'xf];\ . 

ls|ofsnfk $M cjnf]sg

•• ljBfyL{nfO{ 3fd nfu]sf] 7fpFdf nfg'xf];\ .
•• ;fa'g / kfgL k|of]u u/]/ lkmFh agfpg nufpg'xf];\ clg ;fa'gsf] lkmFhdf ePsf xfjfsf kmf]sfdf 

b]lvPsf /ªx¿ cjnf]sg ug{ nufpg'xf];\ .
•• 6Ns]sf] l;l8 rSsfdf /ªx¿ cWoog ug{ nufpg'xf];\ . 

-3_ u[xsfo{ M 6Ns]sf] l;8L rSsfdf b]lvg] /ªx¿sf] s|d ldnfP/ lrq agfpg nufpg'xf];\ .

cf7f}F] lbg (Eighth day)
ljifoj:t' M k|sfzsf] ljR5]bg

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• Go'6gsf] rSsfåf/f ;]tf] /ªsf] k|sfz ;ft /ªsf k|sfzx¿sf] ;+of]hg xf] egL k|bz{g ug{
•• OGb|]0fL aGg] k|lj|mof j0f{g ug{
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k"j{1fgM k|sfzsf] cfjt{g / k"0f{ cfGtl/s k/fjt{gsf af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ff
•• ;ft /ªsf] k|sfz ld;fpFbf ;]tf] /ª aG5 .
•• xfjfdf ePsf kfgLsf yf]kfaf6 k|sfzsf] k"0f{ cfGtl/s k/fjt{g tyf ljR5]bgsf sf/0f OGb|0fL 

b]lvG5 .

unt cjwf/0ff
•• OGb]|0fL eml/ kl5 dfq b]lvG5 .
•• OGb|]0fL cw{uf]nfsf/ dfq x'G5 .
•• ;a}n] Pp6} OGb|]0fL b]V5g\ .
•• OGb]|0fL 3fddf dfq b]lvG5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
b'O{cf]6f x'ax' Ps}gf;] lk|Hd, /] aS;, ;fbf sfuh, sf8{af]8{, s}FrL, wfuf] / /tf], ;'Gtnf, kx]Fnf], xl/of], 
lgnf], lg/ / a}hgL /ª

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

tnsf] k|Zg ;f]w]/ 5nkmn ug{ nufO{ ljBfyL{x¿df pT;'stf hufpg'xf];\ .

k|ZgM Æ;]tf] k|sfzfnfO{ ljR5]bg ubf{ ;ft /ª b]vfk5{g\ eg] s] ;ft /ªsf k|sfzx¿sf] ;+of]hg 
ubf{ ;]tf] k|sfz aG5 <Æ

ls|ofsnfk @ M 

kf7\ok':tssf] k[i7 @^^ / @^& df lbOPsf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ . 
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k|sfzsf cjoj /ªnfO{ ;dfg cg'kftdf k]G6 u/]/ tof/ kfl/Psf] rSsfnfO{ Go'6gsf] rSsf elgG5 
/ To;nfO{ tLj| j]udf 3'dfpFbf ;ft}cf]6f /ªaf6 k/fjlt{t t/ª\ux¿ ldl;P/ ;]tf] /ª aG5 eGg] 
lgisif{df k'Ug ;xof]u ug'{xf];\ . 

ls|ofsnfk #M k|bz{g

•• b'O{cf]6f x'ax' Psgf;] lk|Hd lng'xf];\ / tnsf] lrqdf b]vfP em}F klxnf]nfO{ ;'N6f] / bf];|f]nfO{ 
klxnf]sf] glhs} pN6\ofP/ /fVg'xf];\ . 

•• ca klxnf] lk|Hddf /] aS;af6 ;]tf] ls/0f pTkGg u/L klxnf] lk|Hddf cfkltt u/fpg'xf];\ / bf];|f] 
lk|Hdsf] Odh]{G6 ls/0fnfO{ ;fbf sfuh jf kbf{df k/L To;sf] /ª cjnf]sg ug{ nufpg'xf];\ . 



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)330

klxnf] lk|Hdn] ;]tf] k|sfznfO{ ljR5]bg u/L ;ft /ªsf ls/0f agfPsf] / bf];|f] lk|Hdn] ;ft /ªnfO{ 
;+of]hg u/]/ ;]tf] /ª agfPsf] tYo a'‰g ;xof]u ug'{xf];\ .

lj|mofsnfk $M >Job[Zo ;fdu|L k|bz{g

OGb]|0fL;DaGwL lel8of] jf tnsf] lrq k|bz{g u/L ljBfyL{nfO{ xfjfdf ePsf kfgLsf yf]kfaf6 k|sfzsf] 
cfjt{g, k"0f{ cfGtl/s k/fjt{g tyf ljR5]bg eO{ OGb|]0fL aGg] k|ls|of a'‰g ;xof]u ug'{xf];\ .

-3_ u[xsfo{ M slxn]sfFxL tnsf] kmf]6f]df em}F b'O{cf]6f OGb|]0fL b]lvG5g\ .

KffgLsf yf]kfleq x'g] k|sfzsf] cfjt{g, k/fjt{g / ljR5]bgsf lgodcg';f/ bf];|f] OGb|]0fL s;/L 
aG5, JofVof ug'{xf];\ .

-lgisif{ M kfgLsf yf]kfleq Pp6f ;txaf6 k"0f{ cfGtl/s k/fjt{g eO{ csf]{ ;txdf cfkltt x'Fbf 
k|sfzsf] s]xL v08 cfjlt{t x'G5 eg] s]xL v08 k'gM k/fjlt{t eO{ s]xL ;dokl5 dfq aflx/ 
lgl:sG5 ._
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gjf}F] lbg (Nineth day)
ljifoj:t' M n]G;

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• n]G;sf] kl/ro lbg / k|sf/ 5'6\ofpg

k"j{1fgM js|fsf/ P]gfsf af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ff M sfFr jf s'g} kf/bzL{ kbfy{af6 ag]sf] js|fa/ ;tx ePsf] j:t' h;n] 
k|sfznfO{ cfjt{g u/L s]Gb||Ls[t jf ljs]lGb|t u/fpg] Ifdtf ePsf] j:t' n]G; xf] . n]G; k|d'vtM 
sGe]S; / sGs]e u/L b'O{ k|sf/sf x'G5g\ .

unt cjwf/0f M n]G; klg lk|Hd xf] .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
sGe]S; / sGs]e n]G;x¿, xft] n]G;, l/l8ª\u UNff;, Knfl:6s af]tn, s}+rL, x6 Un'

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

-c_	 ljBfyL{nfO{ n]G;sf af/]df s] s] yfxf 5 / n]G; sxfF sxfF k|of]u ul/G5, atfpg nufpg'xf];\ .

lj|mofsnfk @M 5nkmn

•• ljBfyL{nfO{ sGe]S; / sGs]e n]G; lbg'xf];\ / ltgLx¿sf lsgf/f tyf larsf efu 5fDg nufO{ 
df]6fO t'ngf ug{ nufpg'xf];\ . 

•• ;fy} ltgLx¿af6 lstfasf cIf/x¿ x]g{ nufO{ cjnf]sg l6kf]6 ug{ nufpg'xf];\ . 
•• ljBfyL{sf cjnf]sgaf/] ;fd"lxs 5nkmn u/fpg'xf];\ / n]G; b'O{ k|sf/sf x'g] lgisif{df k'¥ofpFb} 

sGe]S; / sGs]e n]G;sf kl/efiff tof/ kfg{ ;xof]u ug'{xf];\ . 

-sGe]S; n]G;M lsgf/fdf eGbf larsf] efu df]6f] ePsf] / j:t'eGbf 7'nf] cfs[lt agfpg] n]G;  
sGs]e n]G; M lsgf/fdf eGbf larsf] efu kftnf] ePsf] / j:t'eGbf ;fgf] cfs[lt agfpg] n]G;_
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ls|ofsnfk #M n]G; lgdf{0f

kf7\ok':tssf] k[i7 @^( df lbOPsf] lj|mofsnfk ug{ ;xof]u ug'{xf];\ M

lj|mofsnfk $

tnsf lrqx¿ af]8{df k|bz{g u/L afOsGs]e, Knfgf]sGs]e, sGs]ef]sGs]e, afOsDe]S;, Knfgf]sGe]S; 
/ sGs]ef]sGe]S; n]G; lrgfpg'xf];\ .

lj|mofsnfk %M cjnf]sg

•• ljBfyL{n] cfk"m jf ;fyLn] nufPsf] r:dfsf n]G;nfO{ 5fd]/ tyf lstfasf cIf/x¿ x]/]/ sGs]e 
xf] jf sGe]S; xf] 5'66\\ofpg nufpg'xf];\ . 

•• xft] n]G; / l/l8ª Unf;nfO{ klg cWoog ug{ nufpg'xf];\ .

b;f}F lbg (Tenth day) 
ljifoj:t' M n]G;;DaGwL zAbfjnL

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• n]G;;Fu ;DalGwt zAbfjnL;Fu kl/rt x'g 

k"j{1fgM n]G;sf k|sf/sf af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ff M jj|mtfsf] s]Gb||, jj|mtfsf] cw{Jof;, clK6sn s]Gb||, k|d'v cIf, s]Gb||Ls/0f laGb' 
/ s]Gb||Ls/0f b'/Lsf kl/efiff
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
sGe]S; / sGs]e n]G;, aS;, ;fbf sfuh

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ sGs]e / sDe]S; n]G;sf ljz]iftf ;f]w]/ cluNnf] kf7 :d/0f ug{ ;xof]u ug'[xf];\ .

ls|ofsnfk @M 

•• lbOPsf] lrqnfO{ af]8{df k|bz{g ug'{xf];\ M

•• ca lrqsf ;xfotfn] lgDglnlvt zAbfjnL;Fu ljBfyL{nfO{ kl/lrt x'g ;xof]u ug'{'xf];\ . of] 
s|ddf pgLx¿n] js|fsf/ P]gf;Fu ;DalGwt zAbfjnLx¿;Fusf] tfbDotf klg hf]8\g /fd|f] x'G5 .
zAbfjnL M
jj|mtfsf] s]Gb| -n]G;sf] uf]nfsf/ efu agfpg] uf]nfsf] s]Gb||_ 
jj|mtfsf] cw{Jof; -n]G;sf] ufnfsf/ efu agfpg] uf]nfsf] cw{Jof;_
clK6sn s]Gb| -n]G;sf] HofldtLo s]Gb||_
k|d'v cIf -n]G;nfO{ tn dfly a/fa/ x'g] u/L ljefhg ub}{ clK6sn s]Gb|| eP/ hfg] /]vf_

ls|ofsnfk #

kf7\ok':tsdf lbOPsf] k[i7 @&! sf] lgDglnlvt ls|ofsnfk ug'{xf];\ M

•• o; ls|ofsnfkdf ljBfyL{nfO{ sGe]S; n]G;n] lk|Hdx¿sf] ;d"x h:tf] eP/ k|sfzsf ls/0fx¿nfO{ 
s;/L s]lGb|st u5{ .
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•• sGs]e n]G;n] lk|Hdx¿sf] pN6f] ;d"x h:tf] eP/ ls/0fnfO{ ljs]Gb|Ls/0f u/L n]G;sf] k5fl8sf] 
s'g} Ps lglZrt laGb'af6 cfPsf] efg u/fpF5 . 

•• ;fy} lgDglnlvt zAbfjnLx¿;Fu kl/lrt klg u/fpg'xf];\ M

s]Gb|Ls/0f laGb' -n]G;af6 cfjlt{t ls/0fx¿ s]lGb|t x'g] jf s]lGb|t ePsf] efg x'g] laGb'_

s]Gb|Ls/0f b'/L -n]G;sf] clK6n s]Gb|| / s]Gb|Ls/0f laGb'larsf] b'/L_

-3_ u[xsfo{ M ljBfyL{nfO{ lgDglnlvt zAbfjnLsf kl/efiff n]v]/ Nofpg] sfo{ lbg'xf];\ M 

jj|mtfsf] s]Gb||, jj|mtfsf] cw{Jof;, clK6sn s]Gb|, k|d'v cIf, s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/L 

P3f/f}F] lbg (Eleventh day)
ljifoj:t' M n]G;n] agfpg] cfs[lt

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• n]G;df x'g] cfj{tgsf lgodnfO{ /]vf lrq;lxt JoSt ug{,
•• n]G;n] ljleGg b'/Ldf /x]sf j:t'x¿sf] cfs[lt agfpg] k|ls|ofnfO{ k|bz{g ug{, To;sf] ls/0f 

/]vflrq lvRg / aGg] cfs[ltsf] ljz]iftf j0f{g ug{ .

k"j{1fgM n]G;sf k|sf/ / ;DalGwt zAbfjnLsf af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ff
•• n]G;df cfjt{g;DaGwL lgodx¿ M n]G;sf] clK6sn s]Gb|af6 hfg] k|sfz ls/0f cfjt{g geO{ 

l;wf cufl8 a9\5 . k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf] k|sfz ls/0f cfjt{gkl5 sGe]S; 
n]G;df s]Gb|Ls[t laGb' eP/ / sGs]e n]G;df s]Gb|Ls[t laGb'af6 ljs]Gb|Ls[t eP/ cfP h:tf] 
eP/ hfG5 . o;sf] l7s ljk/Lt, n]G;sf] s]Gb|Ls0f laGb' eP/ cfPsf] k|sfz ls/0f cfjlt{t 
ePkl5 k|d'v cIf;Fu ;dfgfGt/ eP/ hfG5 .

•• sGe]S; n]G;n] j:t'sf] b'/Lcg';f/ j:t'eGbf ;fgf] jf 7'nf], ;'N6f] jf pN6f] / jf:tljs jf 
cjf:tljs cfs[lt agfpF5 eg] sGs]e n]G;n] ;w}F j:t'eGbf ;fgf] / ;'N6f] cjf:tljs cfs[lt 
agfpF5 .

unt cjwf/0f M sge]S; n]G;n] ;w}F jf:tljs / 7'nf] cfs[lt agfpF5 .
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
n]h/ lad, ld6/ ?n/, jg lkmQf, d}gaQL, sGe]S; n]G;, sGs]e n]G;, n]G; c8\ofpg] :6\ofg8 jf 
df]lN8ª Sn] ÷Knfl:6l;g\, kbf{ jf ;fbf sfuh, ;nfO

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ n]G;;DaGwL zAbfjnLsf] kl/efiff :d/0f ug{ ;xof]u ug'{xf];\ .

ls|ofsnfk @

kf7\ok':tssf] k[i7 @&# df lbOPsf] lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ . 

k|To]s cjnf]sgnfO{ lgDglnlvt tflnsfdf e/L n]G;df x'g] lgDglnlvt lgodx¿ k|dfl0ft ug{ 
;xof]u ug'{xf];\ M
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n]G;df cfjt{g;DaGwL lgodx¿ M 

•• n]G;sf] clK6sn s]Gb||af6 hfg] k|sfz ls/0f cfjlt{t geO{ l;wf cufl8 a9\5 . 
•• k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf] k|sfz ls/0f cfjt{gkl5 sGe]S; n]G;df s]Gb|Ls[t laGb' 

eP/ / sGs]e n]G;df s]Gb|Ls[t laGb'af6 ljs]Gb||Ls[t eP/ cfP h:tf] eP/ hfG5 . 
•• n]G;sf] s]Gb|Ls0f laGb' eP/ cfPsf] k|sfz ls/0f cfjlt{t ePkl5 k|d'v cIf;Fu ;dfgfGt/ eP/  

hfG5 .

ls|ofsnfk #M k|of]ufTds sfo{

kf7\ok':tssf] k[i7 @&$ df lbOPsf] lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ . 

•• lj|mofsnfksf k|To]s cjnf]sgnfO{ tnsf] tflnsfdf lbPsf cfs[ltsf ljz]iftf;Fu t'ngf ug{ 
k|f]T;fxg ug'{xf];\ .

•• tflnsfdf lbOPsf ls/0f /]vf lrqnfO{ dfly :yflkt lgodsf cfwf/df JofVof ug{ ;xof]u 
ug'{xf];\ .
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ls|ofsnfk $M k|of]ufTds sfo{

•• sGe]S; n]G;nfO{ sGs]e n]G;n] k|lt:yfkg u/L ls|ofsnfk @ nfO{ bf]x¥ofpg ;xof]u ug'{xf];\ / 
cfs[ltsf] k|s[ltsf af/]df lgisif{ lgsfNg ;xof]u ug'{xf];\ .

-3_ u[xsfo{ M ljBfyL{nfO{ kf7\ok':tssf] ;xfotflagf lgDglnlvt cj:yfdf n]G;n] s:tf] cfs[lt 
agfpF5 ls/0f /]vf lrq sf]/L cfs[ltsf] j0f{g ug{ nufpg'xf];\ .

-s_	 j:t' sGe]S; n]G;af6 cgGtdf x'Fbf
-v_	 j:t' sGe]S; n]G;af6 2F eGbf k/ x'Fbf
-u_	 j:t' sGe]S; n]G;sf] 2F df x'Fbf
-3_	 j:t' sGe]S; n]G;sf] 2F / F sf] lardf x'Fbf
-ª_	 j:t' sGe]S; n]G;sf] F df x'Fbf
-r_	 j:t' sGe]S; n]G;sf] F / O sf] lardf x'Fbf
-5_	 j:t' sGs]e n]G; af6 2F eGbf k/ x'Fbf
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-h_	 j:t' sGs]e n]G;sf] 2F df x'Fbf
-em_	 j:t' sGs]e n]G;sf] 2F / F sf] lardf x'Fbf
-`_	 j:t' sGs]e n]G;sf] F df x'Fbf
-6_	 j:t' sGs]e n]G;sf] F / O sf] lardf x'Fbf
-7_	 j:t' sGs]e n]G;af6 cgGtdf x'Fbf

afx|f}F] lbg (Twelth day)
ljifoj:t' M n]G;sf] ;fdYo{

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• n]G;sf] ;fdYo{sf] kl/efiff lbg
•• n]G;sf] jj|mtf / ;fdYo{sf] ;DaGw atfpg 

k"j{1fgM ljBfyL{df js|fsf/ P]gfsf] as|tf / s]lGb|s/0f b'/Lsf af/]df ;fwf/0f k"j{1fg x'G5 .

k|d'v cjwf/0ff M n]G;sf] ;fdYo{n] n]G;n] k|sfzsf ls/0fnfO{ s]lGb|t jf ljs]lGb|t ug]{ IfdtfnfO{ 
hgfpF5 . a9L jj|mtf ePsf] n]G;sf] s]Gb|Ls[t b'/L sd x'G5 t/ ;fdYo{ a9L x'G5 . To;}n], 

 x'G5 . s]Gb|Ls[t b'/L ld6/ eP ;fdYo{sf] PsfO 8foK6/ x'G5 . sGe]S; n]G;sf] ;fdYo{nfO{ 
wgfTds / sGs]e n]G;sf]nfO{ C0ffTds dflgG5 .

unt cjwf/0ff M
•• n]G;sf] ;fdYo{sf] PsfO{ klg jf6 xf] .
•• n]Gsf] ;fdYo{ / s]Gb|Ls/0f b'/L ;dfg'kflts x'G5g\ .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
ljleGg ;fdYo{ ePsf tLg tLgcf]6f sGe]S; / sGs]e n]G;x¿ jf r:dfx¿, ?n/, ;fbf sfuh, 
/] aS;

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

lgDglnlvt k|Zgx¿ ;f]w]/ ljBfyL{df pT;'stf hufpg'xf];\ M

-c_	 s] ljleGg JolStn] nufpg] r:dfsf] n]G;sf jj|mtf Psgf;} x'G5g\ < x'Fb}gg\ eg] ltgLx¿sf] 
jj|mtf s]sf cfwf/df lgwf{/0f ul/G5 <

-cf_	 cfFvfsf] b[li6 w]/} g} sdhf]/ ePsf JolStn] jj|mtf sd ePsf] n]G; nufpg] ls a9L ePsf] < 

lj|mofsnfk @

n]G;sf] ;fdYo{sf] kl/efiff a'emfpg'xf];\ / l6kf]6 ug{ nufpg'xf];\ .
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-lgisif{ Mn]G;n] k|sfzsf ls/0fnfO{ s]lGb|t jf ljs]lGb|t ug]{ IfdtfnfO{ n]G;sf] ;fdYo{ elgG5 ._

ls|ofsnfk #M

kf7\ok':tssf] k[i7 @&& df lbOPsf] lgDglnlvt ls|ofsnfk u/fpg'xf];\ . 

lj|mofsnfk $M 5nkmn

•• dflysf] lj|mofsnfk ubf{ tflnsfdf e/]sf tYox¿af/] 5nkmn u/fpFb} ;a}eGbf afSnf] -a9L 
jj|mtf ePsf]_ n]G;sf] s]lGb|lj|mt b'/L sd x'G5 t/ ;fdYo{ a9L x'G5 . To;}n],  x'G5 eGg] 
lgisif{df k'Ug ;xof]u ug'{xf];\ .

•• n]G;sf] k|sf/ 5'6\ofpg ;lhnf] xf];\ eGg] x]t'n] sGe]S; n]G;sf] ;fdYo{nfO{ wgfTds / sGs]e 
n]G;sf]nfO{ C0ffTds dflgG5 egL k|i6 kfg'{xf];\ .

-3_ u[xsfo{ M kf7\ok':tsdf lbOPsf] cEof;sf] k|Zg gDa/ $-0f_, -t_ / -e_ tyf % -3_, -ª_ / 
-r_ u[xsfo{sf] ¿kdf lbg'xf];\ .
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t]/f}F lbg (Thirteenth day)
ljifoj:t' M dfgj cfFvf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• dfgj cfFvfdf cfs[lt aGg] k|ls|of ;lrq j0f{g ug{ 
•• cfFvfsf] csf]df]8];g, 6f9fsf] laGb' / glhssf] laGb'sf] kl/ro lbg

k|d'v cjwf/0ff
•• dfgj cfFvf sGe]S; n]G;df x'g] k|sfzsf] cfjt{gsf] l;4fGtcg';f/ cfs[lt agfpg] k|fs[lts 

clK6sn pks/0f xf] .
•• cfFvfsf] slg{ofdf cfjt{g eP/ gfgLaf6 leq uPsf] k|sfznfO{ sGe]S; n]G;n] /]l6gfdf 

s]Gb|Ls[t u/]/ ;fgf] / pN6f] t/ jf:tljs cfs[lt agfpF5 .
•• l;lno/L df+;k]zLn] n]G;sf] cfjZostfcg';f/ df]6fO{ kl/jt{g u/L /]l6gfdf :ki6 cfs[lt 

agfpg ;xof]u u5{ . of] sfo{nfO{ csf]df]8];g elgG5 .
•• ;fwf/0f cfFvfsf] nflu glhssf] laGb' n]G;af6 @% ;]lG6ld6/ / 6f9fsf] laGb' cgGt x'G5 .

unt cjwf/0ff
•• cfFvfsf] gfgLn] k|sfznfO{ /]l6gfdf s]Gb|Ls[t u5{ .
•• cfFvfdf k|sfzsf] cfjt{g n]G;df dfq x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
cfFvfsf] df]8]n, lrq jf lel8of] / ;+ej eP hgfj/sf] jf:tljs cfFvf, ?n/

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

lgDglnlvt k|Zgx¿ ;f]w]/ ljBfyL{df pT;'stf hufpg'xf];\ .

-c_	 cfFvfn] xfldnfO{ s;/L jl/kl/sf j:t'x¿ b]Vg ;3fpF5 <

-cf_	 k|sfz cfjt{gsf nflu cfvfsf] sf]lg{of / n]G;dWo] s'g a9L dxŒjk"0f{ xf] < -sf]lg{of_

-O_	 s] cFWof/f] / pHofnf] 7fpFdf cfFvfsf] gfgLsf] ;fOhdf Ps} x'G5, lsg <

lj|mofsnfk @M gd'gf k|bz{g

hgfj/sf] jf:tljs cfFvf jf cfFvfsf] df]8]n jf lrq jf lel8of] b]vfP/ cfFvfsf dxŒjk"0f{ efux¿ 
h:t}M sf]lg{of, gfgL, n]G;, l;lno/L df+;k]zL, /]l6gf, clK6s ge{ lrGg tyf ltgLx¿sf sfo{ a'‰g 
;xof]u ug'{xf];\ .
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lj|mofsnfk #

•• ljBfyL{nfO{ lj1fg lstfanfO{ p7fP/ cfFvfsf] glhssf] laGb' -;a}eGbf glhs slt b'/Ldf /fVbf 
cIf/x¿ k|:6 b]Vg ;lsG5_ kQf nfpg nufpg'xf];\ . 

•• r:df nufpg] ljBfyL{nfO{ r:df vf]n]/ pgLx¿sf] glhssf] laGb' kQf nfpg nufpg'xf];\ / 
r:df gnufpg]sf] glthf;Fu t'ngf ug{ nufpg'xf];\ .

•• To:t} k|To]s ljBfyL{nfO{ gfª\uf] cfFvfn] slt 6f9fsf] j:t' b]Vg ;S5g\ kQf nfpg nufpg'xf];\ .

-3_ u[xsfo{ M dfgj cfFvfsf] lrq agfO{ ljleGg efux¿sf] gfdfs/0f ug'{xf];\ .

Rff}wf}F] lbg (Fourteenth day)
ljifoj:t' M b[li6bf]if

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• b'li6bf]ifsf k|sf/, sf/0fx¿ / pkrf/ ljlwx¿sf] ;lrq JofVof ug{
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k"j{1fgM sGe]S; / sGs]e n]G;df x'g] cfjt{gsf lgodx¿af/] k"j{1fg x'G5 .

k|d'v cjwf/0ff M gfª\uf] cfFvfn] glhssf] j:t' k|:6 b]Vg ;Sg] t/ 6f9fsf] j:t' k|:6 b]Vg g;Sg] 
;d:ofnfO{ cb"/b[li6 elgG5 . o:tf] cfFvfdf slg{ofsf] jj|mtf w]/} eP/ jf n]G; cfjZostfcg';f/ 
kftnf] aGg g;s] cfs[lt /]l6gfeGbf cufl8 aG5 . plrt ;fdYo{sf] sGs]e n]G; ePsf] r:df 
k|of]u u/]/ of] ;d:of ;dfwfg ug{ ;lsG5 .

gfª\uf] cfFvfn] 6f9fsf] j:t' k|:6 b]Vg ;Sg] t/ glhssf] j:t' k|:6 b]Vg g;Sg] ;d:ofnfO{ 
b"/b[li6 elgG5 . o:tf] cfFvfdf slg{ofsf] jj|mtf sd eP/ jf n]G; cfjZostfcg';f/ afSnf] 
aGg g;s]/ cfs[lt /]l6gfeGbf k5fl8 aG5 . plrt ;fdYo{sf] sGe]S; n]G; ePsf] r:df k|of]u 
u/]/ of] ;d:of ;dfwfg ug{ ;lsG5 .

sG6\ofS6 n]G; / n]h/ ;h{/Ln] sf]lg{ofsf] jj|mtf kl/jt{g u/]/ b[li6bf]if ;Rofp5g\ . 
unt cjwf/0ff
•• sG6\ofS6 n]G; c;'/lIft / dxª\uf] x'G5 .
•• n]h/ ;h{/L ubf{ n]h/n] cfFvf kf]N5, 89fpF5 .
•• n]h/ ;h{/L cb"/b[li6 bf]ifdfq ;dfwfg ug{ ;S5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
b[li6bf]if;DaGwL lel8of] jf lrq, r:dfx¿, sG6\ofS6 n]G; -;Dej eP_ jf o;;DaGwL lel8of], 
n]h/ ;h{/L;DaGwL lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

tnsf k|Zgx¿ ;f]w]/ ljBfyL{df pT;'stf hufpg'xf];\ M

-c_	 r:df lsg nufOG5 <

-cf_	 lsg ljleGg JolStn] nufpg] r:dfsf n]G;sf df]6fO tyf k|sf/ km/s x'G5g\ <

-O_	 j[4 JolStn] nufpg] r:dfsf] n]G; lsg sGe]S; x'G5 <

lj|mofsnfk @M lrq k|bz{g

•• cb"/b[li6 bf]if ePsf ljBfyL{nfO{ r:df vf]n]/ glhs}sf] lstfa tyf af]8{df n]v]sf cIf/x¿ k9\g 
nufpg'xf];\ .

•• xh'/af xh'/cfdfn] k9\g' k¥of] eg] s] ug'{x'G5 ;f]Wg'xf];\ .
•• lgDglnlvt lrqx¿ k|bz{g u/L cb"/b[li6sf sf/0f  / ;dfwfgsf] pkfo a'‰g ;xof]u ug'{xf];\ . 
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-sf/0fM cfFvfdf sf]lg{ofsf] jj|mtf w]/} eP/ jf n]G; cfjZostfcg';f/ kftnf] aGg g;s]/ cfs[lt 
/]l6gfeGbf cufl8 aGg]_, -pkfoM plrt ;fdYo{sf] sGs]e n]G; ePsf] r:df k|of]u u/]/_

•• lgDglnlvt lrqx¿ k|bz{g u/L b'/b[li6sf sf/0f / ;dfwfgsf] pkfo a'‰g ;xof]u ug'{xf];\ .

-sf/0fM cfFvfdf sf]lg{ofsf] jj|mtf sd eP/ jf n]G; cfjZostfcg';f/ afSnf] aGg g;s/] cfs[lt 
/]l6gfeGbf k5fl8 aGg]_ -pkfoM plrt ;fdYo{sf] sGe]S; n]G; ePsf] r:df k|of]u u/]/_

lj|mofsnfk #M >Job[Zo ;fdu|L k|bz{g

•• ;DalGwt lel8of]x¿ b]vfP/ sG6\ofS6 n]G;sf] k|of]u u/]/ tyf n]h/ ;h{/L u/]/ s;/L sf]lg{ofsf] 
jj|mtf kl/jt{g u/L b[li6bf]if x6fOG5 a'emfpg'xf];\ . 

-3_ u[xsfo{ M kf7\ok':tsdf lbOPsf] cEof;sf] k|Zg gDa/ $ -d_ b]lv -x+_ ;Ddsf k|Zgsf] pQ/ 
n]Vg nufpg'xf];\ .
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kGw|f}F lbg (Fifteenth day)
ljifoj:t' M cfFvfsf ;d:ofx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• sf]lg{ofdf nfUg] rf]6n] b[li6df kfg]{ c;/x¿ pNn]v ug{ tyf cfFvfbfgsf] kl/ro lbg
•• /tGwf], df]ltlaGb' / colour blindness h:tf ;d:ofx¿sf] kl/ro lbg 

k"j{1fg M sf]lg{of, n]G; / /]l6gfsf e"ldsf / dxŒjaf/] ljBfyL{Dff k"j{1fg x'G5 .

k|d'v cjwf/0ff

sf]lg{ofdf rf]6 nfu]df sf]lg{of ckf/bzL{ aG5 / b[li6 u'D5 . o;sf] ;dfwfg ug{ csf]{ JolStsf] 
d[To'kZrft\ sf]lg{of lems]/ k|Tof/f]kg ul/G5 . of] ls|ofnfO{ cfFvfbfg elgG5 .

j[4 cj:yfdf jf ljleGg /f]u nfu]/ cfFvfsf] n]G; wldnf] aG5 / b[li6 sdhf]/ aG5 . o;nfO{ 
df]ltlaGb' elgG5 . ;h{/Laf6 o:tf] n]G; x6fP/ s[lqd n]G; xfnL of] ;d:of ;dfwfg ul/G5 .

cfFvfsf] /]l6gfdf ePsf sf]g sf]ifx¿sf] sdhf]/Ln] ubf{ /ftf] / xl/of] /ª 5'66\\ofpg g;Sg] 
;d:ofnfO{ sn/ AnfOG8g]; elgG5 . cfFvfsf] /]l6gfdf ePsf /8 sf]ifx¿sf] sdhf]/Ln] ubf{ 
/ftL k|:6 b]Vg g;Sg] ;d:ofnfO{ /tcGwf] elgG5 . oL b'j}} j+zf0f'ut /f]u x'g\ .

unt cjwf/0ff M cfFvf bfg ubf{ d[To'kZrft\ k'/} cfFvf lems]/ nluG5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
cfFvf bfg / df]ltlaGb';DaGwL lel8of]x¿, sn/ AnfOG8g]; hfRg] lrqx¿, 8fS6/ ;Gb's ?Otsf] 
s'g] lel8of] cGtjf{tf{sf] /sl8{ª

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

cfFvf bfg eg]sf] s] xf] / lsg ul/G5 < 5nkmn u/fP/ ljByL{df pT;'stf hufpg'xf];\ .

lj|mofsnfk @M >Job[Zo ;fdu|L k|bz{g

•• sf]lg{of k|Tof/]fksf] lel8of] k|bz{g u/L sf]lg{ofdf rf]6 nfu]df sf]lg{of ckf/bzL{ aG5 / b[li6 
u'D5 / o;sf] ;dfwfg ug{ csf{] JolStsf] d[To'kZrft\ sf]lg{of lems]/ k|Tof/f]kg ul/G5 egL 
a'emfpg'xf];\ .

•• of] ls|ofnfO{ cfFvf bfg elgG5 / cfFvfbfg ubf{ k"0f{ cfFvf geO{ sf]lg{of dfq bfg ul/g] tYo 
k|:6 kfg'{xf];\ .
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lj|mofsnfk #M >Job[Zo ;fdu|L k|bz{g

•• df]ltlaGb';DaGwL lel8of] k|bz{g u/]/ j[4 cj:yfdf jf ljleGg /f]u nfu]/ cfFvfsf] n]G; wldnf] 
aGgfn] b[li6 sdhf]/ x'g'nfO{ df]ltlaGb' elgg] tYo k|;6 kfg'{xf];\ .

•• ;h{/Laf6 wldnf] n]G;sf] 7fpFdf s[lqd n]G; xfnL b[li6 kmsf{Og] s'/f a'‰g ;xof]u ug'{xf];\ . 
•• o;} ;Gbe{Dff 8fS6/ ;Gb's ?Otn] df]ltlaGb';DaGwL u/]sf dxŒjk"0f{ sfdx¿sf] klg rrf{ 

ug'{xf];\ . ;Dej ePdf pxfFsf] s'g} cGtjf{tf{ klg ;'gfpg'xf];\ .

lj|mofsnfk $ 

•• sn/ AnfOG8g]; klxrfg ug]{ lrq b]vfP/ k|To]s ljBfyL{df sn/ AnfOG8g];sf] ;d:of eP 
gePsf] klxrfg ug'{xf];\ .  

•• cfFvfsf] /]l6gfdf ePsf sf]g sf]ifx¿sf] sdhf]/Ln] ubf{ /ftf] / xl/of] /ª 5'6\ofpg g;Sg] 
;d:ofnfO{ sn/ AnfOG8g]; elgg] tYo a'‰g ;xof]u ug'{xf];\ .

lj|mofsnfk %M

•• cfFvfsf] /]l6gfdf ePsf /8 sf]ifx¿sf] sdhf]/Ln] ubf{ cFw]/f] 7fpFdf :ki6 b]Vg g;Sg] ;d:ofnfO{ 
/tGwf] -/ftL±cGwf]+_ elgg] tYo a'‰g ;xof]u ug'{xf];\ .

•• sn/ AnfOG8g]; / /ftGwf] j+zf0f'ut /f]u ePsf] tYo atfpFb} cfhsn ljz]if pkrf/ ljlwx¿ 
k|of]udf cfPsf] s'/f klg atfpg'xf];\ .
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-3_ kl/of]hgf sfo{
lgDglnlvt kl/of]hgf sfo{dWo] Pp6f ug{ nufpg'xf];\ / kl/of]hgfsf] k|ltj]bg j}1flgs 9ª\uaf6 
tof/ kf/L sIffdf k|:t't ug{ nufpg'xf];\ . o;nfO{ ;d"xdf klg u/fpg ;Sg'x'G5 . k|ltj]bg / 
k|:t'tLs/0fnfO{ d"Nofª\sg;Fu klg hf]8\g'xf];\ .

PsfO d'Nofª\sg
;a} k|Zg xn ug'{xf];\ M

1= ;xL ljsNk r'g]/ ;DalGwt s, v, u jf 3 df uf]nf] lrx\g nufpg'xf];\ . [1+1 =2]
i.	 lbOPsf] lrqdf k|sfzsf] cfjt{g b]vfOPsf] 5 . lrqdf cfklts sf]0f s'g xf] <

	
s= p			  v= q		  u= r		  3= s

ii.	 t/ª\u nDafOsf cfwf/df tnsf dWo] s'g rflxF a9\bf] j|mddf 5 <

-s_ /ftf], lgnf], xl/of]		  -v_ xl/of], lgnf], /ftf]
-u_ lgnf], xl/of], /ftf]		  -3_ xl/of], /ftf] lgnf]

2= clt 5f]6f] pQ/ lbg'xf];\ . [1+1 =2]
i.	 olb k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf cfklts sf]0f a/fa/ r/dsf]0f 5 eg] 

cfjlt{s sf]0fsf] dfg slt x'G5 <

ii.	 k|sfzsf] k"0f{ cfGtl/s k/fjt{gsf] lgoddf cfwfl/t sfo{ l;4fGt ePsf] s'g} Ps pks/0f jf 
k|ljlwsf] gfd n]Vg'xf];\ .
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3= 5f]6f] pQ/ lbg'xf];\ M [2×4=8]
i.	 kfgLdf k|sfzsf] j]u 2.25 ×108 ms-1 cNsf]xndf 2.19 ×108 ms-1 x'G5 eg] k|sfz kfgLaf6 

cNsf]xndf hfFbfsf] ;xL cfjt{g b]vfpg] lrq agfpg'xf];\ . 

ii.	 tnsf] lrqdf b]vfOPsf] j:t'sf] l/ˆoflS6e OG8]S; lx;fa ug'{xf];\ .

	
iii.	 kfgLleq xfjfsf kmf]sfx¿ 6Nsg] k|ls|of j0f{g ug'{xf];\ .

iv.	 /tGwf] / sn/ AnfOg8g];sf b'O{ leGgtf n]Vg'xf];\ . 

4= pQ/ n]Vg'xf];\ M [4×2=8]
i.	 uª\ufnfnsf] sf]lg{ofsf] jj|mtf ;fwf/0f JolStsf] sf]lg{ofeGbf a9L /x]5 . 

	
-s_	 pSt JolStsf] cfFvfdf cfs[lt sxfF aG5 <
-v_	 pSt cfFvfsf] b[li6 bf]ifsf] k|sf/ n]Vg'xf];\ .
-u_	 pSt b[li6 bf]if x6fpg] ;Defljt b'O{ pkfo n]Vg'xf];\ .

ii.	 tnsf] lrqdf j:t' AB sf] cfs[lt A'B' b]vfOPsf] 5 . pSt lrq sfkLdf ;f/]/ ls/0f /]vf 
lrq k"/f ug'{xf];\ / lbOPsf] n]G;sf] s]Gb|Ls/0f b'/L lgwf{/0f u/L ;fdYo{ lx;fa ug'{xf];\ . 
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!= PsfO kl/ro (Unit introduction)

o; PsfOcGtu{t 8fO/]S6 / cN6/g]l6ª s/]G6, s/]G6 k|jfx eO/]x]sf] cj:yfdf l;wf tf/ / 
;f]n]gf]8sf r'DasLo If]q, kmf/f8]sf] ljB't\\ pkkfbg;DaGwL lgod tyf h]g]/]6/, df]6/ / 6«fG;kmd{/sf 
sfo{ l;4fGtx¿ ;d]l6Psf 5g\ . oL ;a} cjwf/f0ffx¿ Jofjxfl/s hLjgdf w]/} pkof]uL ePsfn] 
ltgLx¿sf ljleGg pkof]ux¿sf] JofVof ul/Psf] 5 . t;y{, o; PsfOsf] ;xhLs/0f ubf{ ;DalGwt 
ls|ofsnfkx¿ / pks/0fx¿sf df]8]n tyf lel8of]x¿ k|bz{g u/fpFb} clu a9\g' k5{ . 

l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg, cjnf]sg, df}lvs k|Zgf]Q/ tyf 
ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw ( learning outcomes)

-s_	 8fO/]S6 s/]G6 / cN6g]{l6ª s/]G6sf] kl/ro lbg

-v_	 ljB't\\ k|jfx eO/x]sf] l;wf tf/ tyf ;f]n]GjfO8sf] jl/kl/ pTkGg x'g] r'DasLo If]qsf] k|bz{g 
ug{ / lrq sf]g{

-u_	 r'DasLo an/]vf / r'DasLo ˆNfS;sf] kl/ro lbg

-3_	 df]6/ c;/sf] kl/ro lbg / b}lgs hLjgdf o;sf] pkof]u j0f{g ug

-ª_	 ljB't\\ r'DasLo pkkfbg;DaGwL kmf/f8]sf] lgod pNn]v ug{ / o;sf cfwf/df P;L, 
h]g/]6/÷8fOgfdf]sf] sfo{ k|ls|of j0f{g ug{

-r_	 6«fG:kmd{/sf] agfj6, sfo{ljlw / dxTj atfpg / o;;DaGwL ;/n lx;fa ug{

ljB't\\ / r'dasTj
(Electricity and Magnetism)

cg'dflgt sfo{306f M !@

!!
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= 8fO/]S6 s/]G6 / cN6g]{l6ª 
s/]G6

•• kl/ro
•• g]kfndf k|of]u ePsf] dg nfOgsf] 

cf};t ef]N6]h / cfj[lQ

1

@= Wff/fljB't\\sf] r'DasLo c;/ •• Kl/ro
•• ljB't\\ k|jfx eO/x]sf] l;wf tf/ / 

;f]n]GjfO8sf] jl/kl/sf] r'DasLo If]qsf] 
/]vflrq tyf Right Hand Grip Rule

2

#= r'DasLo k|jfx •• kl/efiff 
•• zlStzfnL / sdhf]/ k|jfxsf lrq

1

$= Dff]6/ c;/ •• kl/ro
•• b}lgs pkof]usf pbfx/0fx¿

1

$= ljB't\\ r'DasLo pkkfbg •• kl/efiff
•• km/f8]sf] lgod
•• P;L= h]g/]6/÷8fOgfdf]sf] sfo{ l;4fGt

2

%= ljB't\sf 7'nf ;|f]tx¿ •• hnljB't\\, yd{nljB't\\ / jfo'ljB't\\sf] 
;fdfGo kl/ro, ;ªl\IfKt sfo{ljlw / 
dxŒj

1

^= 6«fG:kmd{/ •• kl/ro
•• agfj6 / sfo{ljlw 
•• 6«fG:kmd{/df tf/sf kmGsf / ef]N6]hsf] 

;DaGw / o;;DaGwL ;/n ul0ftLo 
;d:of

•• :6]k 8fpg / :6]k ck 6«fG:kmd{/sf] 
kl/efiff / pkof]u

2

PsfO ;dLIff / d'Nofª\sg •• PsfO ;dLIff
•• PsfO{ kl/Iff

2

gf]6 M o; PsfOdf z}Ifl0fs lj|mofsnfk / lgdf{0ffTds d"Nofª\sg ;Fu;Fu} x'g] 5 . z}Ifl0fs  
lj|mofsnfks} j|mddf z}Ifl0fs ljljwtfnfO{ ;Daf]wg x'g] u/L ljleGg lj|mofsnfk ;~rfng u/L 
Go"gtd z}Ifl0fs ;'lglZrt ug'{kg]{ 5 .

klxnf] lbg (First day)
ljifoj:t' M 8fO/]S6 s/]G6 / cN6g]{l6ª s/]G6
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-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• 8fO/]S6 s/]G6 / cN6g]{l6ª s/]G6sf] kl/ro lbg
•• g]kfndf k|of]u ePsf] d]g nfOgsf] cf};t ef]N6]h / cfj[lQ atfpg

k"j{1fgM l:y/ ljB't\ / wf/f ljB't\sf] kl/efiff, ljB't\\ kl/ky / ljleGg pks/0fsf lrx\gx¿, 
;]nsf] ;fd"xLs/0f af/]df ljBfyL{df k"j{1fg x'G5 .

k|d'v cjwf/0ffM kl/df0f / lbzf l:y/ /xg] s/]G6nfO{ 8fO/]S6 s/]G6 elgG5 eg] dfqf / lbzf 
lg/Gt/ kl/jt{g eO/x]g s/]G6nfO{ cN6/g]l6ª s/]G6 elgG5 . ;fwf/0f ;]n, 8«fO;]n / ;f}o{ 
;]n 8fO/]S6 s/]G6sf ;|f]t x'g\ eg] 8fOgfdf] / h]g/]6/ cN6/g]l6ª\ s/]G6sf k|d'v ;|f]t x'g\ . 
/]lS6kmof/n] cN6/g]l6ª s/]G6nfO{ 8fO/]S6 s/]G6df ¿kfGt/0f u5{ .

unt cjwf/0ff
•• s/]G6 ;a} Ps} k|sf/sf x'G5g\ .
•• cN6/g]l6ª s/]G6 vt/gfs x'G5 eg] 8fO/]S6 s/]G6 ;'/lIft x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
Nofk6k jf df]afOn kmf]gsf] rfh{/

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk != dl:tis dGyg 

kf7\ok':tssf] lgDglnlvt ls|ofsnfk;Fu ;DalGwt k|Zgx¿ ;f]w]/ ljBfyL{nfO{ o; PsfOdf ;dfj]z 
ljifoj:t'x¿ k|lt ?lr hufpg ;xof]u ug'{xf];\ .
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ls|ofsnfk @ M lrq k|bz{g

8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6sf ;DaGwdf a'‰g ;xof]u ug{sf nflu  lbOPsf lrqx¿ 
cjnf]sg u/fpg'xf];\ . o;sf cfwf/df ;]naf6 lg:sg] s/]G6 8fO/]S6 s/]G6 h]g]/]6/af6 lg:sg] 
s/]G6 cN6/g]l6ª s/]G6 xf] h:tf lgisif{ lgsfNg'xf];\ . 
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lj|mofsnfk #M u|fkm k|bz{g

lgDglnlvt u|fkmåf/f 8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6 a'‰g ;xof]u ug'{xf];\ .

•• u|fkm sf]g{ nufO{ 8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6sf] kl/efiff / lrx\g gf]6sfkLdf ;a} 
ljBfyL{nfO{ l6kf]6 ug{ nufpg'xf];\ . kl/efiff ;s];Dd cfˆg} efiffdf n]Vg k|f]T;fxg ug'{xf];\ . 
o;jf6 cN6/g]l6ª / 8fO/]S6 s/]G6sf] cjwf/0ff :ki6 ug{'xf];\ .
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lj|mofsnfk $M 5nkmn

•• ljB't\ u[xdf tyf 3/ jf :s'ndf k|of]u ul/g] h]g/]6/n] s:tf] k|sf/sf] s/]G6 pTkfbg u5{, lsg <  
5nkmn ug{ nufpg'xf];\ clg ToxfF klg a.c. pTkfbg x'g] lgisif{df k'Ug ;xof]u ug'{xf];\ .

•• ;fy} ljB't\ k|flws/0fn] pknAw ug]{ ljB't\ nfOgnfO{ d]g nfOg elgg] tYo atfpg'xf];\ .

lj|mofsnfk %M k|Zgf]Q/

•• g]kfndf d]g nfOgaf6 k|fKt x'g] a.c. sf] cfj[lQ / ef]N6]h slt x'G5 ;f]Wg'xf];\ .
g]kfndf d]g nfOg a.c. sf] cfj[lQ 50 Hz / cf};t ef]N6]h 220 V b]lv 240 V x'G5 eGg'sf] cy{ 
a'‰g ;xof]u ug'{xf];\ . 

-d]g nfOgdf ef]N6]h z"Goaf6 a9]/ 300 V eGbf dfly k'U5 clg lg/Gt/ 36]/ –300 V -cyf{t\ 
300 V t/ ljk/Lt w|'j_ df k'U5 . To;kl5 k'gM j[l4 eO{ ;"Godf cfOk'U5 / Pp6f rs| k"/f u5{ . 
k|To]s ;]s]G8df of] k|ls|of 50 k6s bf]xf]l/G5 . ef]N6]h wgfTds x'Fbf s/]G6 Pp6f lbzfdf x'G5 eg] 
ef]N6]h C0fTds x'Fbf s/]G6sf] lbzf ljk/Lt x'G5 . To;}n] kl/kydf s/]G6sf] lbzf k|To]s ;]s]G8df 
50 k6s ;fl6G5 ._

lj|mofsnfk ^M 5nkmn

•• ljBfyL{x¿nfO{ ;d"xdf ljefhg ug'{xf];\ .
•• k|To]s ;d"xnfO{ ;d"xsf ;fylx¿;Fu 5nkmn u/L b}lgs hLjgdf k|of]u x'g] ljB'tLo pks/0fx¿sf] 

gfd ;ª\sng u/L lgDglnlvt tflnsf tof/ kfg{ nufpg'xf];\ M
•• ;d"x 5'6\ofpg ufx|f] ePdf æs] Tof] pks/0fdf Aof6«L x'G5 jf Aof6«Laf6 rN5 <Æ k|Zg ;f]Wg] 

/ hjfkm ;sf/fTds cfPdf Tof] pks/0f d.c. af6 rNg] pks/0f x'g] tYo atfP/ 5'§ofpg 
;xof]u ug'{xf];\ M

j|m=;=
d.c. af6 rNg] 
pks/0fx¿

a.c. af6 rNg] 
pks/0fx¿

a.c. / d.c. b'j}}df rNg] pks/0fx¿

!=

@=

•• pSt tflnsfnfO{ sIffdf k|:t't ug{ nufO{ 5nkmn u/fpg'xf];\ . 
•• cGTodf, ;a}sf] ;femf Pp6f rf6{ agfP/ sIffsf] ;"rgf kf6Ldf k|bz{g ug{ ;xof]u ug'{xf];\ .
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lj|mofsnfk *M dl:tis dGyg

•• s] d.c. af6 rNg] pks/0fx¿nfO{ a.c. ;|f]taf6 / a.c. af6 rNg] pks/0fx¿nfO{ d.c. ;|f]taf6 
rnfpg ;lsG5 < ljBfyL{nfO{ dl:tis dGyg u/fpg'xf];\ .

•• ljBfyL{nfO{ d.c. af6 rNg] pks/0fx¿nfO{ d.c. g} rflxG5 / a.c. af6 rNg] pks/0fx¿nfO{ 
a.c. g} rflxG5, t/ pks/0fdf s/]G6 k'Ug'eGbf clu g} s/]G6nfO{ cfjZostfcg';f/ kl/jt{g 
ug{ ;s]df a.c. af6 rNg] pks/0fx¿nfO{ a.c. sf] ;|f]taf6 / a.c. af6 rNg] pks/0fx¿nfO{ 
d.c. sf] ;|f]taf6 rnfpg ;lsG5 eGg] lgisif{df k'Ug ;xof]u ug'{xf];\ .

•• /]lS6kmfo/nfO{ a.c. nfO{ d.c. / OGe6{/nfO{ d.c. nfO{ a.c. df ¿kfGt/0f ug\]{ pks/0fsf ¿kdf 
kl/ro u/fpg'xf];\ . sDKo'6/, df]afOn kmf]g, l8lh6n 38L, cflb dWo] s'g} Pssf] rfh{/ b]vfpFb} 
rfh{/leq jf ;Fu} /]lS6kmfo/ x'g] tYo a'‰g ;xof]u ug'{xf];\ .

-3_ u[xsfo{ M cfˆgf] 3/df k|of]u x'g] ljB'tLo pks/0fx¿sf gfd n]vL ltgLx¿nfO{ s:tf] 
k|sf/sf] s/]G6 rflxG5, n]Vg'xf];\ .

bf];|f] lbg (Second day)
ljifoj:t' M ljB't\sf] r'DasLo c;/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• ljB't\sf] r'DasLo c;/sf] kl/ro lbg
•• ljB't\\ alx/x]sf] l;wf tf/ jl/kl/sf] r'DasLo If]qsf] /]vflrq sf]g{ tyf Right Hand Grip 

Rule atfpg

k"j{1fgM r'DasLo If]q / ljB't\\ rDassf af/]df ljBfyL{df k"j{ 1fg x'G5 .

k|d'v cjwf/0ffM ljB't\\ k|jfx eO/x]sf] l;wf tf/ jl/kl/] uf]nfsf/ r'DasLo If]q pTkGg ePsf] 
x'G5 / pSt If]qsf] lbzf kQf nufpg DofS;j]nn] k|ltkfbg u/]sf] Right Hand Grip Rule 
k|of]u ug{ ;lsG5 .

bflxg] xftsf] a'9Lcf}Fnfn] s/]G6 k|jfxsf] lbzf b]vfpg] u/L l;wf /fv]/ d'6\7L agfpFbf cf}Fnfx¿n] 
r'DasLo If]qsf] lbzf ;ª\s]t u5{g\ . 
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-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
b'O{cf]6f 8«fO;]n, Aof6«L aS;, l:jr, rfns tf/x¿, sDkf; lg8n, b'O{cf]6f s|f]sf]8fon lNskx¿, 
;fbf sfuhsf] kfgf jf kf]:6sf8{, kmnfdsf] w'nf] -cfO/g kmfOlnª\;\_, l/of]:6\of6 / Orsted sf] 
k|of]u;DaGwL lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ lgDglnlvt k|Zgx¿ ;f]w]/ k'gtf{huL u/fpg'xf];\ .

•• r'DasLo If]q eg]sf] s] xf] < 
•• r'DasLo If]qsf] lbzf s;/L lgwf{/0f ul/G5 <
•• 58 r'Dassf] r'DasLo If]qsf] lrq s:tf] x'G5 <
•• ljB't\ r'Das s;/L agfOG5 clg o;df s/]G6 k|jfxf x'Fbf lsg r'Das aG5 <

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

•• lgDglnlvt lrqdf b]vfOPsf] ljB't\ kl/ky lgdf{0f u/L rfns tf/sf] glhs} sDkf; lg8n 
/fVg'xf];\ .

•• l:jrnfO{ cg\ / ckm\ ug'{xf];\ . ;f]lx avtdf sDkf; lg8ndf s] x'G5 cjn]fsg u/L sflkdf 
l6kf]6 ug'{xf];\ .

sfo{ cjnf]sg

l:jr cg\ ubf{

l:jr ckm ubf{

•• ljB't\ kl/kydf l:jr cg ubf{ Ps lbzfdf / ckm ubf{ ljk/Lt lbzfdf sDkf; lg8n 3'Dg] 
tYo klxnf] k6s 8]lg; j}1flgs Hans Chrstiral Orsted n] cjnf]sg u/]sf] / ljleGg 
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k/LIf0fkZrft\ wf/f ljB't\ k|jfx ePsf] tf/sf] jl/kl/ r'DasLo If]q aG5 eGg] lgisif{{ lgsfn]sf] 
tYo atfpg'xf];\ jf ;Dej eP ;DalGwt lel8of] k|bz{g ug'{xf];\ .

lj|mofsnfk # k|bz{g

kf7\ok':tssf] k[i7 #)^ df lbOPsf ls|ofsnfkx¿ k|bz{g ug'{xf];\ . 

Gff]6 M of] ls|ofsnfk ubf{ ljB't\\ kl/kydf l/of:6\of6 / l:jr hf]8\g gla;{g'xf];\ . l/of]:6\of6n] ;6{ 
;ls{6sf] ;DefjgfnfO{ Go"gLs/0f u5{ . l:jr cg u/]kl5 l/of]:6\of6df cj/f]wsf] dfg kl/jt{g u/L 
tf/df s/]G6sf] dfqf cfjZostfcg';f/ kl/jt{g ug{'[xf];\ .

•• Tff/sf] jl/kl/ kmnfdsf w'nfn] lglZrt cfsf/ agfPkl5 ljBfyL{nfO{ Sofd/f jf :df6{ kmf]gsf] 
;xfotfn] kmnfdsf] w'nfn] agfPsf] cfs[ltsf] kmf]6f] lvRg nufpg'xf];\ . pSt kmf]6f]nfO{ cfjZos 
dfqfdf Ol86 u/]/ plrt df]afOn PlKns];gdfkm{t ;a} ljBfyL{nfO{ k7fpg ;xof]u ug'{xf];\ .
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lj|mofsnfk $M k|bz{g

kf7\ok':tsdf lbOPsf] lgDglnlvt ls|ofsnfk k|bz{g ug'[xf];\ .

•• sDkf; lg8n / k]lG;nsf] ;xfotfn] sf8{df Tff/sf] jl/kl/ r'DasLo an /]vf sf]g'{xf];\ / /]vfsf] 
ljleGg laGb'df sDkf;sf] pQ/L w|'j stf kmls{Psf] lyof] Totflt/ lrx\g nufpg'xf];\ . 

lgisif{ M l;wf rfns tf/df s/]G6 k|jfx x'Fbf tf/sf] jl/k/L j[Qfsf/ r'DasLo If]q pTkGg x'G5 .
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lj|mofsnfk $M k|bz{g

•• ljBfyL{nfO{ tnsf] lrqdf b]vfP h:t} u/L bflxg] xftsf] a'9Lcf}Fnf s/]G6sf] lbzflt/ kmsf{P/ 
tf/nfO{ d'6\7L kf/]/ ;dft]sf] gSsn ug{ nufpg'xf];\ . 

•• xftsf cf}Fnfn] r'DasLo an /]vfsf] k|ltgLlwTj u/] gu/]sf] ;f]Wg'xf];\ . o;sf cfwf/df 
DofS;j]nsf] lgod a'‰g ;xof]u ug'{xf];\ . 

-3_ u[xsfo{ M lgDglnlvt lrq sfkLdf ;f/]/ Right hand grip rule k|of]u u/L tf/sf] jl/kl/ 
pTkGg x'g] r'DasLo If]q sf8{df sf]g'{xf];\ . 

t];|f] lbg (Third day)
ljifoj:t' M Wff/fljB't\\sf] r'DasLo c;/ 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
;f]n]GjfO8sf r'DasLo If]q / w|'jx¿ klxrfg ug{
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k"j{1fg M ljB't\ k|jfx eO/x]sf] rfns tf/sf] jl/kl/ r'DsLo If]q x'G5 / DofS:j]nsf] /fO6 XofG8 
lu|k ?n k|of]u u/]/ o;sf] lbzf lgwf{/0f ug{ ;lsG5 eGg] k"j{1fg ljBfyL{df x'G5 .

k|d'v cjwf/0ff M ;f]n]GjfO8df s/]G6 k|jfx ePkl5 To;df r'DasLo If]q pTkGg x'G5 . pSt 
r'DasLo If]q :jfn]gf]O8sf] aflx/ 58 r'Dasdf h:t} x'G5 / leq ;dfgfGt/ x'G5 . o:tf] 
:ff]n]Gjf]O8n] 58 r'Dassf] h:tf] Jojxf/ b]vfpg] x'Fbf DofS:j]nsf] Right hand grip rule k|of]u 
u/L 3|'j klxrfg ug{ ;lsG5 . r'DasLo If]qsf] ltj|tf eg] kmGsfsf] ;ª\Vof / s/]G6sf] dfqfdf 
lge{/ x'G5 .

unt cjwf/0ff M :ff]n]GjfO8 / ljB't\ r'Das Ps} x'g\ .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
Tffdfsf] OG;'n]6]8 tf/ -sl/a ! ld6/ nfdf]_, r'DasLo sDkf;, 9V Aofl6« 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ DofS:j]nsf] /fO6 x\ofG8 lu|k ?n eGg nufP/ tyf cluNnf] lbgsf] u[xsfo{sf af/]df 
rrf{ u/]]/ k'gtf{huL u/fpg'xf];\ .

lj|mofsnfk @M k|bz{g

lgDglnlvt lrq k|bz{g u/L aflx/af6 OG;'n]6 ul/Psf] rfns tf/sf] SjfOnnfO{ ;f]n]GjfO8 elgG5 
egL ;f]n]GjfO8sf] kl/ro lbg'xf];\ .

•• ljB't\ r'Das / ;f]n]GjfO8df s] km/s 5 t < egL k|Zg ug'{xf];\ . 

-;f]n]GjfO8 leq kmnfdsf] 58 3';f/]df ljB't\ r'Das aG5 ._

lj|mofsnfk # M= dl:tis dGyg 

tnsf] k|Zg ;f]wL dl:tis dGyg u/fpg'xf];\ .
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-c_	 olb ljB't\ k|jfx eO/x]sf] rfns tf/sf] jl/kl/ r'DsLo If]q x'G5 eg] pSt tf/sf] 
SjfOn agfof] eg] s] xf]nf, lsg <

lj|mofsnfk $M k|bz{g

Aofl6«sf] sg]S;g kl/jt{g u/L s/]G6sf] lbzf pN6\ofpg'xf];\ / To;n] dflysf] glthfdf s:tf] 
kl/jt{g NofpF5 cjnf]sg ug'{xf];\ .
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lgisif{ M ljBfyL{nfO{ 5nkmnåf/f lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ .

lj|mofsnfk %M cjnf]sg

lgDglnlvt lrqdf b]vfOP em}F dflysf] ls|ofsnfkdf DofS;j]nsf] /fO6 x\ofG8 lu|k ?n nufP/ 
x]g'{xf];\ . s] sDkf; lg8nn] b]vfPsf] w|'j / DofS;j]nsf] /fO6 x\ofG8 lu|k ?nn] atfPsf] w|'j ldNof] <

    

gf]6 M oxfF cf}Fnfx¿n] s/]G6sf] k|jfx / a'9Lcf}Fnfn] r'DasLo pQ/L w|'j b]vfpF5g\ . 

lj|mofsnfk ^= dl:tis dGyg

•• olb DofS;j]nsf] lgod s/]G6 k|jfx eO/x]sf] l;wf rfns / ;f]n]GjfO8df ljk/Lt x'G5 eg] pSt 
lgodnfO{ s;/L nfu' ug]{ < dl:tis dGyd ug{ nufpg'xf];\ . 

lgisif{ M bflxg] xftnfO{ d'6\7L kfbf{ olb a'9Lcf}Fnfsf] 6'Kkf]n] s/]G6sf] lbzf b]vfpF5 eg] cf}Fnfx¿n] 
r'DasLo If]qsf] k|ltgLlwTj u5{g\ . t/ cf}Fnfx¿n] s/]G6sf] k|jfxsf] k|ltlglwTj u5{g\ eg] a'9Lcf}Fnfn] 
r'DasLo If]qsf] lbzf hgfpF5 .
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lj|mofsnfk &M k|of]ufTds sfo{

•• dflysf] ls|ofsnfkdf k|of]u ePsf] ;f]n]GjfO8nfO{ kmnfdsf lsnf jf lkg jf k]k/ lSnkx¿ 
5]p nfg'xf];\ / To;n] sltcf]6f lsnf, lkg jg lNsk tfGg ;S5 x]/]/ ;f]n]GjfO8sf] Ifdftf jf 
zlSt k/LIf0f ug'{xf];\ .

•• ;f]n]GjfO8df s/]G6sf] dfqf / SjfOndf kmGsfsf] ;+ª\Vof kl/jt{g ubf{ r'DasLo If]qsf] zlStdf 
s] kl/jt{g cfpF5 cjnf]sg u/fpg'xf];\ .

•• To;kl5, ;f]n]GjfO8df kmnfdsf] df]6f] lsnf jf /8sf] 6's|f 3';fpFbf r'DasLo If]qsf] zlStdf 
s] kl/jt{g cfpF5 cjnf]sg ug{ nufpg'xf];\ .

gf]6

•• ;f]n]GjfO8df w]/} s/]G6 k|jfx eof] eg] jf ;ls{6nfO{ w]/} a]/ cg /fVof] eg] ;f]n]GjfO8 tfTg 
;S5 . To;}n] ;f]n]GjfO8df lgolGqt dfqfsf] s/]G6 dfq k|of]u ug'{xf];\ . s]xL ;do k|of]u u/]kl5 
;ls{6df s/]G6 aGb ug'{xf];\ . of] s'/f ljBfyL{nfO{ klg atfpg'xf];\ .

•• ;f]n]GjfO8nfO{ s'g} 6fOn dfly /fVg'xf];\ / xftn] g5'g'xf];\ .
•• Ps k6sdf Po6f r/ dfq kl/jt{g ug'{xf];\ . of] s'/f ljBfyL{nfO{ klg atfpg'xf];\ . ;fy} k|To]s 

k6s :jtGq r/, cfl>t r/ / lgolGqt r/x¿ klxrfg ug{ nufpg'xf];\ .

lgisif{ M

-3_ u[xsfo{ M b}lgs hLjgdf ;f]n]GjfO8sf s'g} kfFr pkof]u n]v]/ Nofpg'xf];\ .

Rff}yf] lbg (Fourth day)
ljifoj:t' M r'DasLo k|jfx -ˆNfS;_

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• r'DasLo an/]vf / r'DasLo k|jfxsf] kl/ro lbg
•• zlStzfnL / sdhf]/ k|jfx 5'6\6\ofpg
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k"j{1fg M 58 r'Das tyf s/]G6 k|jfx eO/x]sf] l;wf tf/ / ;f]n]GjfO8sf] jl/kl/ pTkGg x'g] 
r'DasLo If]q / r'DasLo ansf] lbzfsf af/]df ljBfyL{df k"j{ 1fg x'G5 .

k|d'v cjwf/0ff M r'DasLo k|jfxn] r'DasLo If]qleqsf] ;txsf] If]qkmn eP/ hfg] an/]vfsf] 
s'n ;ª\VofnfO{ hgfpF5 . an/]vfsf] 3gTjn] r'DasLo k|jfxsf] dfqfnfO{ hgfpF5 .

unt cjwf/0ff M r'SasLo If]q, an/]vf / k|jfx Ps} x'g\ .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
58 r'Dassf] r'DasLo an/]vfx¿sf] lrq, r'/f jf l;Ssf

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M dl:tis dGyg

ljBfyL{nfO{ lgDglnlvt k|Zgx¿ ;f]Wg'xf];\ M

-c_	 an s] xf] < s] o;nfO{ b]Vg ;lsG5 < 

-cf_	 annfO{ lrqdf s;/L b]vfpg] <

	 -af0f lrx\g ePsf] /]vfn]_

-O_	 tnsf an/]vfn] s] hgfpF5g\ <

	

-A an/]vfn] 2N sf] an bfofFlt/ nfu]sf] hgfpF5 eg] B an/]vfn] ;f]xL dfqfsf] an afofFlt/ 
nfu]sf hgfpF5 . C an/]vfn] eg] 2N sf] an ;dntaf6 30o sf] sf]0fdf nfu]sf] an hgfpF5 .

-O{_	  o; k|sf/sf] an/]vfn] rflxF s] hgfpF5 lg <

-ljleGg laGb'df ansf] lbzf lg/Gt/ kl/jt{g eO/x]sf] 5 . x/]sf laGb'df as| /]vfsf] :kz{/]vf 
-tangent_ n] pSt laGb'df ansf] lbzf hgfpF5 ._

lj|mofsnfk @ lrq k|bz{g

•• 58 r'Dassf r'DasLo If]qsf] an/]vfsf] lrq af]8{df k|bz{g 
ug'{xf];\ .

•• ljleGg laGb'df ansf] lbzf klxrfg ug{ nufpg'xf];\ . o;af6 
r'DasLo an/]vfsf] kl/efiff atfpg ;xof]u ug'{xf];\ .

-r'DasLo If]qdf lvlrPsf] /]vf h;n] r'DasLo ansf] k|ltgLlwTj 
u5{ ._
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lj|mofsnfk #M dl:tis dGyg

-c_	 an/]vfdf af0f lrx\gn] ansf] lbzf hgfpF5 eg] ansf] 
dfqf s] n] hgfpF5 < lrq x]/L cg'dfg ug{ nufpg'xf];\ / 
5nkmn u/fpg'xf];\ .

	 -/]vfx¿sf] 3gTjn] ansf] dfqf hgfpF5 ._

-cf_	 lrqcg';f/ r'Dassf] an sxfF a9L / sxfF sd x'G5 JofVof 
ug{ ;3fpg'xf];\ .

	 -w'|jdf r'Dassf] an ;a}eGbf a9L x'G5, dWo If]qlt/ sd x'G5 / w]/} 6f9f z"Go x'G5 ._

lj|mofsnfk $M k|bz{g

•• af]8{df k|bz{g ePsf] lrqsf ljleGg 7fpF -w'|jsf] glhs, dWo efu, cGo s'g} efu_ df r'/f jf 
l;Ssfn] Psgf;] uf]nf agfpg nufpg'xf];\ / uf]nfleq sltcf]6f an/]vf k/] uGg nufpg'xf];\ .

•• r'DasLo k|jfxsf] kl/efiff lbg'xf];\ / lrqdf agfOPsf uf]nfx¿ eP/ uPsf an/]vfsf ;ª\Vofsf 
cfwf/df s'g 7fpFdf r'DasLo k|jfx ;a}eGbf a9L / s'g 7fpFdf sd 5 klxrfg ug{ ;xof]u 
ug'{xf];\ . o;/L t'ngf ubf{ lnOPsf] If]qkmn ;a} 7fpFdf a/fa/ x'g'k5{, gq lgikIf x'Fb}g egL 
a'emfpg'xf];\ ._

	 -r'DasLo If]q leqsf] ;txsf] If]qkmn eP/ hfg] an/]vfsf] s'n ;ª\Vofn] r'DasLo k|jfx 
hgfpF5 . w|'j glhs r'DasLo k|jfx ;a} eGbf w]/} x'G5 ._

•• r'DasLo k|jfx 7fpFcg';f/ km/s x'g] r'DasLo If]qnfO{ non-uniform / a/fa/ x'g]nfO{ 
uniform r'DasLo If]q elgG5 eGg] tYo atfpg'xf];\ / lgDglnlvt r'DasLo If]qx¿ uniform 
jf non-uniform x'g\ klxrfg ug{ ;xof]u ug'{xf];\ . 

-3_	 ljleGg lsl;dsf r'DasLo If]qdf r'DasLo k|jfx b]vfpg] lrq sf]g'{xf];\ M

kfFrf}F lbg (Fifth day)
ljifoj:t' M df]6/ c;/
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-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
df]6/ c;/sf] kl/ro lbg / b}lgs hLjgdf o;sf] pkof]u j0f{g ug{

k"j{1fg M rfnsdf s/]G6 k|jfx x'Fbf o;sf jl/kl/ r'DasLo If]q ljsfz x'G5 eGg] ljBfyL{df 
k"j{ 1fg x'G5 .

k|d'v cjwf/0ff M r'DasLo If]qdf cjl:yt rfns rfnsdf s/]G6 k|jfx x'Fbf pSt ;/rfnsdf 
rfn pTkGg x'g'nfO{ df]6/ c;/ elgG5 . oxL cjwf/0ffcg'¿k ljleGg k|sf/sf df]6/ lgdf{0f 
ul/G5 . 

unt cjwf/0ff M df]6/ r'DasLo x}g ljB'tLo c;/n] rNg] oGq xf] .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
U cfsf/sf] r'Das, nrsbf/ rfns tf/, 6V sf] d.c. ;KnfO jf 9 V sf] Aof6«L, wfuf], l:jr, 
df]6/sf] df]8]n jf ;fgf] jf:tljs df]6/, lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL 

ljBfyL{nfO{ lgDglnlvt k|Zgx¿ ;f]Wg'xf];\ .

-s_	 df]6/n] s] u5{ <

-v_	 df]6/ sxfF sxfF k|of]u x'G5 < 

-u_	 df]6/nfO{ rNg s] rflxG5 <

lj|mofsnfk @M kf7\ok':tssf] k[i7 #!) df lbOPsf] lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ . 
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lgisif{ M r'DasLo If]qdf :jtGq ¿kn] rNg ;Sg] u/L e'mG8\ofOPsf] tf/df ljB't\ k|jfx ubf{ pSt 
tf/df rfn pTkGg x'G5 . o;nfO{ df]6/ c;/ elgG5 .  of] lgisif{df k'Ug ;xof]u ug{[xf];\ .

lj|mofsnfk $M k|bz{g

-s_	 ;Fu}sf] lrq k|bz{g ug'{xf];\ / lrqdf b]vfOP h:t} :jtGq ¿kn] 3'Dg ;Sg] Pp6f ;fgf] 
r'DasnfO{ l:y/ 7'nf] r'Dassf] 5]pdf NofpFbf s] x'G5, ;f]Wg'xf];\ .

	
-v_	 ca ;fgf] r'Dassf] 7fpFdf tfdfsf] SjfOn -;f]n]GjfO8+_ /fv]/ s/]G6 k|jfx u/]df s] x'G5, 

;f]Wg'xf];\ .

	
-b'O{ r'Daslarsf] cfsif{0f ljsif{0fsf sf/0f SjfOn 7f8f] k5{ ._ 

-u_	 ca tnsf] SjfOndf s/]G6 k7fpFbf s] x'G5 JofVof ug{ nufpg'xf];\ . 

	 -SjfOnsf] kftfn] ;f]n]GjfO8sf] sfd u5{ . SjfOndf 38Lsf] ;'Osf] lbzfdf s/]G6 k|jfx x'G5 .  
To;}n] bfofF xftsf] lu|k ?ncg';f/ SjfOnsf] tnk6\l6 pQ/L w|'j aGg] u/L r'DasLo If]q 
pTkGg x'G5 clg of] ljB't\ r'Das / :yfoL r'Daslar cfsif{0f eO{ SjfOn 7f8f] k5{ ._

	

-3_	 dflysf] SjfOndf cN6/g]l6ª s/]G6 k7fpFbf s] xf]nf < 5nkmn ug{ nufpg'xf];\ .

-SjfOn lg/Gt/ w'D5 ._
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	 ;Dej ePdf df]6/ c;/sf] Plgd]6]8 lel8of] jf df]8]n jf jf:tljs df]6/ vf]n]/ k|bz{g u/L 
df]6/ c;/ lsg x'G5 / df]6/n] s;/L sfd u5{ a'‰g ;xof]u ug'{xf];\ . k':tssf] lgDglnlvt 
kl/R5]b]baf6 klg a'emfpg ;Sg'x'g] 5 .

lj|mofsnfk %M 5nkmn

ljB't\ r'Dassf] zlSt a9fpg] tl/sfsf] k"j{1fgsf cfwf/df df]6/sf] zlSt a9fpg s] ug'{knf{ < 
5nkmn u/fpg'xf];\ .

-o;sf cfwf/df SjfOndf kmGsfsf] ;ª\Vof a9fpg], s/]G6 a9fpg] / kmnfdsf] sf]/ /fVg] lgisif{ 
lgsfNg'xf];\_

-3_ kl/of]hgf sfo{
-s_	 glhssf] df]6/ d]sflgssxfF uP/ dd{t ub}{ u/]sf] df]6/sf] cWoog ug'{xf];\ .

-v_	 ;d"xdf d.c. jf a.c. df]6/sf] df]8]n agfpg ;xof]u ug'{xf];\ .

5}6f}F} lbg (Sixth day)
ljifoj:t' M ljB't\ r'DasLo pkkfbg / kmf/8]sf] lgod
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-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• ljB't\\ r'DasLo pkkfbgsf] kl/ro lbg
•• ljB't\\ r'DasLo pkkfbg;DaGwL kmf/f8]sf] lgod pNn]v ug{

k"j{1fg M r'DasLo an]/vf / k|jfxsf af/]df ljBfyL{nfO{ k"j{1fg x'G5 .

k|d'v cjwf/0ffM rfns;Fu ;DalGwt r'DasLo k|jfx kl/jt{g x'Fbf pSt rfnsdf e.m.f. pTkfbg 
x'G5 / pkkflbt e.m.f. rfns;Fu ;DalGwt r'DasLo k|jfxsf] kl/jt{g b/;Fu ;dfg'kflts 
x'G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
;f]n]GjfO8, 58 r'Das, UofNefgf]ld6/, kmf/f8]sf] kmf]6f] jf lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M k'gtf{huL

ljBfyL{nfO{ lgDglnlvt k|Zgx¿ ;f]Wg'xf];\ M

-s_	 58 r'Dassf] r'DasLo If]q s:tf] x'G5, uniform ls non-uniform<

-v_	 rDasLo k|jfx eg]sf] s] xf] <

-u_	 58 r'Dassf] r'DasLo k|jfx ;a}eGbf w]/} sxfF x'G5 <

-3_	 UofNefgf]ld6/n] s] gfK5 <

lj|mofsnfk @M kf7\ok':tssf] k[i7 #!@ df lbOPsf] lgDglnlvt ls|ofsnfk ug{ ;xof]u ug'{xf];\ . 
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s] ca 58 r'DasnfO{ l:y/ /fv]/ ;f]n]GjfO8nfO{ 58 r'Daslt/ jf 6f9f nfFbf UofNefgf]ld6/sf] 
lg8n cluh:t} rN5 <

lgisif{ M 58 r'Das / rfns tf/sf] SjfOn lar ;fk]lIfs rfn x'Fbf SjfOndf e.m.f. pTkGg x'G5 
/ kl/kydf s/]G6 k|jfx x'G5 . s/]G6sf] dfqf / lbzf r'Das / rfns larsf] ;fk]lIfs ultdf lge{/ 
x'G5 eGg] lgisif{df k'Ug ljBfyL{nfO{ ;xof]u ug'{xf];\ . 

lj|mofsnfk $M dl:tis dGyg

tnsf] lrq k|bz{g u/L lgDglnlvt k|Zgx¿df dl:tis dGyg u/fpg'xf];\ .

-c_	 r'Dassf] glhs SjfOn x'Fbf SjfOnsf] r'DasLo k|jfx w]/} x'G5 ls yf]/} < To:t}  6f9f x'Fbf s] 
x'G5 <

-cf_	 SjfOn / r'Daslar ;fk]lIfs ult x''Fbf, cyf{t\ SjfOn / r'Daslarsf] b'/L kl/jt{g x'Fbf, 
r'DasLo k|jfx l:y/ /xG5 jf kl/jt{g x'G5 <_

-O_	 r'DasnfO{ l:y/ /fVbf, cyf{t\ r'Das / SjfOnlar ;fk]lIfs ult z"Go x'Fbf SjfOndf r'DasLo 
k|jfx x'G5 ls x'Fb}g clg r'DasLo k|jfx kl/jt{g x'G5 ls x'Fb}g < s/]G6 lg <

lgisif{ M rfns;Fu ;DalGwt r'DasLo k|jfx kl/jt{g x'Fbf rfnsdf e.m.f. pTkfbg x'g]/x]5 eGg] 
tYo a'‰g ljBfyL{nfO{ ;xof]u ug{'xf];\ . r'Dassf] ;xfotfn] ljB't\ pTkGg ePsfn] o; ls|ofnfO{ 
ljB't\ r'DasLo pkkfbg elgPsf] tYo :ki6 kfg{'xf];\ .
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lj|mofsnfk %M 5nkmn

lgDglnlvt k|Zgx¿df 5nkmn u/fpg'xf];\ M 

-c_	 r'DasnfO{ lj:tf/} leq aflx/ ubf{ / rfF8f]leq aflx/ ubf{ s/]G6sf] dfqfdf s] leGgtf b]lvof] <

-cf_	 UofNefgf]ld6/n] b]vfpg] s/]G6sf] dfqf SjfOndf pkkflbt e.m.f. df lge{/ x'G5 . To;}n] 
pkkflbt e.m.f. / ljB'tLo k|jfxsf] af/]df s] lgisif{ lgsfNg ;lsG5 <

o;jf6 r'Dassf] ult a9\bf s/]G6sf] dfqf klg a9\of] . pkkflbt e.m.f. rfns;Fu ;DalGwt 
r'DasLo k|jfxsf] kl/jt{g b/;Fu ;dfg'kflts x'G5 - Induced e.m.f. is directly proportional 
to the rate of change of flux linkageeg]/ lgisif{ lgsfNg'xf];\ .

lj|mofsnfk ^M 5nkmn

•• ljBfyL{nfO{ ljB't\ r'DasLo pkkfbg;DaGwL l;s]sf s'/fsf] lgrf]8 Ps jf b'O{ jfSodf AoSt 
u'g'{k/]df s;/L ug]{ egL ;f]Wg'xf];\ / 5nkmnåf/f lgDglnlvt lgrf]8df k'Ug ;xof]u ug'{xf];\ . 
rfns;Fu ;DalGwt r'DasLo k|jfx kl/jt{g x'Fbf rfnsdf e.m.f. pTkfbg x'G5 / pkkflbt 
e.m.f. rfns;Fu ;DalGwt r'DasLo k|jfxsf] kl/jt{g b/;Fu ;dfg'kflts x'G5 .

•• dflysf] lgrf]8nfO{ kmf/f8]sf] ljB't\\ r'DasLo pkkfbg;DaGwL lgod elgG5 lslgls of] tYo 
;j{k|yd ;g\ 1831 df j]nfotsf j}1flgs dfOsn kmf/f8]n] kQf nufPsf lyP egL atfpg'xf];\ 
/ dfOsn kmf/f8]sf] lrq÷kmf]6f] k|bz{g ug'{xf];\ .

lj|mofsnfk &M dl:tis dGyg

-c_	 kmf/f8]sf] ljB't\ r'DasLo pkkfbg;DaGwL lgodn] zlSt ;l~rltsf] l;4fGt s;/L kfngf u5{ <  
5nkmn u/fpg'xf];\ .

-r'DasLo k|jfx kl/jt{g ug{ r'Das / rfnslar ;fk]lIfs ult x'g'k5{ . To;}n] oxfF ultzlSt 
ljB't\ zlStdf ¿kfGt/0f x'G5 . rfns / r'Daslar ;fk]lIfs ult hlt a9L eof] plt a9L 
ultzlSt ljB't\ zlStdf kl/jt{g x'G5 ._

;ftf}F lbg (Seventh day)
ljifoj:t' M 8fOgfdf] / a.c. h]]g]/]6/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• ljB't\ r'DasLo pkkfbg;DaGwL kmf/f8]sf] lgodsf cfwf/df P;L= h]g/]6/÷8fOgfdf]sf] sfo{ 

k|ls|of j0f{g ug{
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k"j{1fgM ljBfyL{df ljB't\\ r'DasLo pkkfbgsf] kl/efiff / k|efj kfg]{ tŒŒjx¿sf af/]df ;fwf/0f 
k"j{1fg x'G5 .

k|d'v cjwf/0ff M kmf/f8sf] ljB't\ r'DasLo pkkfbg;DaGwL lgod M rfns;Fu ;DalGwt 
r'DasLo k|jfx kl/jt{g x'Fbf pSt rfnsdf e.m.f. pTkfbg x'G5 / pkkflbt e.m.f. rfns;Fu 
;DalGwt r'DasLo k|jfxsf] kl/jt{g b/;Fu ;dfg'kflts x'G5 (Induced e.m.f. is directly 
proportional to the rate of change of flux linkage) . of] g} a.c. h]g]/]6/ tyf 8fOgfdf]sf] 
sfo{l;4fGt xf] .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation 
materials)
dfOsn kmf/f8]sf] kmf]6f] jf lrq, ;fOsn 8fOgfdf] tyf To;nfO{ vf]Ng] 
pks/0fx¿

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation 
activities)
lj|mofsnfk !M k'gtf{huL 

•• ljBfyL{nfO{ cluNnf] lbgsf] u[xsfo{df 5nkmn u/fP/ k'gtf{huL u/fpg'xf];\ .

lj|mofsnfk @M dl:tis dGyg

cluNnf] lbgsf] lj|mofsnfksf cjnf]sg;DaGwL lgDglnlvt k|Zgx¿df dl:tis dGyg u/fpg'xf];\ M

-c_	 kmf/f8sf] lgodcg';f/ s] r'Dassf] ;xof]un] ljB't\ pTkfbg ug{ ;lsG5 t < 5nkmn 
u/fpg'xf];\ . 

lgisif{ M 8fOgfdf] / h]g]/]6/ k|of]u u/]/ xfdL b}lgs hLjgdf k|z:t ljB't\ pTkfbg ul//x]sf 5f}F 
clg kmf/f8]sf] ljB't\ r'DasLo pkkfbg;DaGwL lgod g} 8fOgfdf] / h]g]/]6/sf nlu sfo{l;4fGt 
ePsf] tYo atfpg'xf];\ . 

lj|mofsnfk @M k|bz{g

•• ;Dej eP ;fOsn 8fOgfdf] vf]n]/ b]vfpg'xf];\ / r'Das 
3'Dbf aQL aNg] s'/f k|bz{g ug'{xf];\ .

•• cyjf lgDglnlvt lrq k|bz{g u/L 5nkmnåf/f o;sf] 
sfo{l;4fGt a'‰g ;xof]u ug'{xf];\ .
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lgisif{ M ;fOsnsf] rSsfn] r'Das 3'dfpFbf SjfOndf r'DasLo k|jfx kl/jt{g x'G5 / e.m.f. 
pkkfbg x'G5 . hlt l56f] 3'Dof] plt a9L s/]G6 pTkfbg x'G5 .

lj|mofsnfk #M 5nkmn

-c_	 8fOgfdf]df s'g lsl;dsf] s/]G6 pTkGg x'G5 < 8fO/]S6 s/]G6 jf cN6/g]l6ª\ s/]G6, 5nkmn 
u/fpg'xf];\ .

o;af6 8fOgfdfsf] SjfOndf r'Dassf] pQ/L w'|j glhs cfpFbf / blIf0fL w'|j glhs cfpFbf 
pkkflbt ljB't\ s/]G6sf] lbzf kljt{g x'G5 . To;}n} cN6/g]l6ª s/]G6 pTkGg x'G5 eg]/ lgisif{ 
lgsfNg'xf];\ ._

lj|mofsnfk $M >Job[Zo ;fdu|L k|bz{g

•• A.C. h]g]/]6/;Fu ;DalGwt lel8of] jf lgDglnlvt lrqx¿ k|bz{g u/fO{ o;sf] sfo{ l;4fGt 
a'‰g ;xof]u ug'{xf];\ .

   

lgisif{ M SjfOnnfO{ r'DasLo If]qdf 3'dfpFbf SjfOnn] r'DasLo an/]vfx¿nfO{ sf6\5 cyf{t\ 
SjfOnsf] r'DasLo k|jfx kl/jt{g x'G5 / kmf/f8]sf] ljB't\ r'DasLo pkkfbgsf] lgodcg';f/ 
SjfOndf e.m.f. pTkGg x'G5 . h;n] ubf{ kl/kydf ljB't\ s/]G6 k|jfx x'G5 . SjfOn dfly hfFbf / 
tn cfpFbf pkkflbt s/]G6sf] lbzf kl/jt{g x'guO{ cN6/g]l6ª s/]G6 pTkGg x'G5 .

lj|mofsnfk %M 5nkmn

-c_	 kmf/f8]sf] ljB't\ r'DasLo pkkfbg;DaGwL lgodcg';f/ a.c. h]g]/]6/sf] ljB't\ pTkfbg s;/L 
j[l4 ug{ ;lsG5 < 5nkmn u/fpg'xf];\ . 

lgisif{ M SjfOnnfO{ l56f] 3'dfpg] lsgls o;f] ubf{ ljB'tLo k|jfxsf] kl/jt{gsf] b/ a9\5 . 
ultzlSt a9\5 . SjfOndf kmGsf a9fpg] lsgls o;f] ubf{ SjfOndf s'n ljB'tLo k|jfx a9\5 clg 
r'DasLo k|jfx kl/jt{gsf] b/ a9\5 . r'Dassf] Ifdtf a9fpg] lsgls o;f] ubf{ r'Dassf an/]vfsf] 
;ª\Vof a9\5 clg r'DasLo k|jfx kl/jt{gsf] b/ a9\5 .
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-3_ u[xsfo{ M lgDglnlvt u[xsfo{ ug{ nufpg'xf];\ .

cf7f}F lbg (Eigth day)
ljifoj:t' M ljB't\sf 7'nf >f]tx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• hnljB't\\, yd{nljB't\\ / jfo'ljB't\\sf] ;fdfGo kl/ro, ;ª\lIfKt sfo{ljlw / dxŒj j0f{g ug{ 
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k"j{1fgM ljBfyL{df ljB't\\ r'DasLo pkkfbg / a.c. h]g]/]6/sf af/]df ;fwf/0f k"j{1fg x'G5 .

k|d'v cjwf/0ff

g]kfn hnljB't\sf] k|r'/ ;Defjgf ePsf] b]z xf] . t/ klg xfd|f] pTkfbgn] dfu k'lt{ ug{ ;s]
sf] 5}g . To;}n] jfo'ljB't\, ;f]o{ljB't\, hnljB't\, yd{nljB't\\ / jfo'ljB't\\sf ;|f]tsf ¿kdf /x]sf 
;a} h]g]/]6/n] 6af{Ogsf] ultzlStnfO{ ljB't\ zlStdf ¿kfGt/0f u5{g\ . ljB't\ pTkfbgsf nflu 
6af{Og 3'dfpg hnljB't\df kfgLsf] j]un] 3'dfpF5 eg] jfo'ljB't\df jfo'sf] j]un] / yd{nljB't\
df OGwgafn]/ lgl:sPsf] zlSt k|of]u x'G5 .

unt cjwf/0ff
•• ljB't\ vf]nfgfnfaf6 dfq pTkfbg ug{ ;lsG5 . 
•• g]kfndf k|of]u ul/g] ljB't\ hnljB't\ dfq xf] . 
•• hnljB't\ u[xdf kfgLnfO{ ljB't\df ¿kfGt/0f ul/G5 .

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
g]kfndf pTkfbg ul/g] ljB't\ ;|f]tx¿;DaGwL ljj/0f, ljleGg ljB't\ u[xsf pTkfbg Ifdtf;DaGwL 
ljj/0f, hnljB't\;DaGwL lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M 5nkmn

•• xfd|f] 3/ jf :s'ndf ljB't\ sxfFaf6 cfpF5 < 5nkmn u/fpg'xf];\ .
•• g]kfndf ljB't\sf] k|d'v ;|f]t hnljB't\ ePsf] tYo atfpFb} g]kfnsf s]xL rlr{t hnljB't\ 

u[xx¿sf af/]df rrf{ ug'{xf];\ .
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lj|mofsnfk @M lrq k|bz{g

lgDglnlvt lrq k|bz{g u/L hnljB't\ s;/L pTkfbg x'G5 a'‰g ;xof]u ug'{xf];\ M
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•• s] g]kfndf pTkflbt ljB't\ hnljB't\ dfq xf] t < 5nkmn u/fpg'xf];\ .

o;sf cfwf/df g]kfndf pTkflbt hnljB't\n] xfnsf] dfu wfGg g;Sg] x'Fbf cGo ;|f]tx¿sf] klg 
cfjZostf ePsf] lgisif{ lgsfNg'xf];\ .

lj|mofsnfk #M cjnf]sg

lgDglnlvt tflnsfsf] cjnf]sg ug{ nufO{ o;sf af/]df rrf{ u/fpg'xf];\ M 

lj|mofsnfk $

lgDglnlvt tYox¿ ljBfyL{nfO{ atfpg'xf];\ . 
•• ;a} k|sf/sf h]g/]6/df SjfOn / r'Daslar ;fk]lIfs ult pTkGg ug'{k5{ . To;sf nflu SjfOn 

3'dfOG5 . SjfOnnfO{ 6af{Og -dbfgL_ df hf]l8Psf] x'G5 . pSt 6af{OgnfO{ ljleGg zlStsf 
;|f]t k|of]u u/L 3'dfOG5, h:t}, hnljB't\ u[xdf tfnaf6 j]un] v;]sf] kfgLn] 6af{Og 3'dfP5 . 
jfo'ljB't\ u[xdf xfjfn] kª\vf 3'dfpF5 / kª\vfn] 6af{Og . yd{nljB't\ u[xdf sf]Onf afn]/ tfkn] 
kfgL ttfOG5 / afkm pTkfbg ul/G5 clg afkmn] 6af{Og 3'dfpF5 . 3/ jf ljBfnodf k|of]u 
ul/g] ;fgf h]g/]6/df l8h]n afn]/ OlGhg 3'dfOG5  OlGhgn] 6af{Og 3'dfp5 .

•• ;f}o{ljB't\df eg] 6af{Og k|of]u ul/Fb}g . kmf]6f];]nn] l;w} 8fO/]S6 s/]G6 pTkfbg u5{ .

-3_ u[xsfo{
-s_	 g]kfnsf] s'n ljB't\ dfu slt xf] / xfnsf] pTkfbg slt 5 < vf]hL u/L n]Vg'xf];\ .
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-v_	 æhnljB't\ g} xfd|f] eljio xf] .Æ zLif{sdf 5f]6f] lgaGw n]Vg'xf];\ jf sIffdf ;'gfpg'xf];\ .

-ª_ :ynut e|d0f M ;Dej eP;Dd ljBfyL{nfO{ glhssf] ljB't\ u[xsf] :ynut e|d0f u/fpg'xf];\ .

gjf}F lbg (Ninth day)
ljifoj:t' M 6«fG:kmd{/

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
6«fG:kmd{/sf] agfj6, sfo{ljlw / dxŒj atfpg / o;;DaGwL ;/n lx;fa ug{

k"j{1fgM ljBfyL{df ljB't\\ r'DasLo pkkfbgsf af/]df k"j{1fg x'G5 .

k|d'v cjwf/0ffM 6«fG:kmd{/n] a.c ef]N6]hsf] dfg kl/jt{g u5{ .  ef]N6]h a9fpg] 6«fG:kmd{/nfO{ 
:6]k ck 6«fG:kmd{/ / 36fpg]nfO{ :6]k 8fpg 6«fG:kmd{/ elgG5 . ljB't\ u[xaf6 u|fxs;Dd 
k'¥ofpg pRr ef]N6]h -11000 b]lv 400000V_ Go"g s/]G6 rflxG5 eg] 3/df k|of]u ul/g] k|fo 
;a} ljB't\Lo pks/0fx¿nfO{ eg] sd ef]N6]h -220V jf sd_ a9L s/]G6 rflxG5 . 6«fG:kmd{/n] 
klg ljB't\ r'DasLo pkkfbgs} l;4fGtdf sfd u5{ . 6«fG:fkmd{/ leq kmGsf ;ª\Vof km/s ePsf 
b'O{ SjfOn kmnfdsf] sf]/df a]/]/ /flvPsf] x'G5 . Pp6f SjfOndf cN6/g]l6ª s/]G6 k|jfx ubf{ 
Tof] ljB't\ r'Das aG5 / To;sf] jl/kl/ cl:y/ r'DasLo If]q ljsl;t x'G5 . o;sf r'DasLo 
an/]vfn] bf];|f] SjfOndf r'DasLo k|jfx l;h{gf u5{ . pSt k|jfx kl/jt{g eO/xFbf bf];|f] 
SjfOndf kmf/f8]sf] ljB't\ r'DasLo pkkfbg;DaGwL lgod cg';f/ a.c. pTkGg x'G5 h;sf] dfg 
kmGsfsf] ;ª\Vofdf lge{/ u5{ . 

6«fG:kmd{/df  lgod nfu' x'G5 .

unt cjwf/0ff M 6«fG:kmd{/n] ef]N6]h dfq kljt{g u5{, s/]G6 xf]Og .

		   6«fG:kmd{/n] ljB't\ zlSt j[l4 u5{ . 

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
;fgf] 6«fG:kmd{/ -k|of]uzfnfdf kfOg] Aof6«L Olnldg]6/leqsf] 6«fG:kmd{/ jf /]l8of] cflbdf kfOg] 
6«fG:kmd{/_

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk !M 5nkmn

•• ljBfyL{nfO{ lgDglnlvt k|Zgdf 5nkmn u/fpg'xf];\ M

-c_	 ljB't\ u[xaf6 ;x/;Dd k'¥ofpg] tf/df ef]N6]h slt x'G5 < xfd|f] 3/ jf ljBfnodf cfpg] 
d]g nfOgdf slt ef]N6 x'G5 < lsg o:tf] leGgtf <
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-33 b]lv 66 kV, 3/df 220 V, tf/ tyf cGo ljB'tLo pks/0fsf] tfTg] dfqf s/]G6sf] dfqfdf 
lge{/ x'G5 . ;|f]taf6 k|fKt ljB't\ zlStsf] dfqf s'g} klg pks/0fn] a9fpg ;Sb}gg\ clg P = IV 
x'G5 . To;}n] ljB't\ u[xaf6 ;x/;Dd NofpFbf tf/ tft]/ ljB't\ zlSt sd dfq gf; xf];\ eGg] x]t'n] 
tL tf/df Go"g s/]G6 pRr ef]N6]h x'G5 eg] 3/fo;L pks/0fx¿df l56f] tft'g\ eg]/ pRr s/]G6 
sd ef]N6]h agfOG5 .

-cf_	 ljB't\ u[xdf ePsf] h]g/]6/n] slt ef]N6 pTkfbg u5{ t <

	 -25 KV_

-O_	 df]afOn rfh{ ug{ slt ef]N6 rflxG5 <

	 -sl/a 5 V_

-O{_	 sd ef]N6df sfd ug]{ pks/0fnfO{ pRr 
ef]N6 lbOof] eg] Tof] pks/0f t'?Gt} 
hN5 . To;f] xf] eg] df]afOnnfO{ s;/L 
d]gnfOgdf rfh{ ug{ ;lsPsf] xf]nf t <

-p_	 h]g]/]6/n] pTkfbg u/]sf] 24 KV nfO{ 
tf/df k7fpFbf s;/L 66 kV agfOG5 
clg 3/df Nofpg To;nfO{ s;/L 220 V 
df kl/jt{g ul/G5 < 3/sf]  220 V nfO{ 
dfafOnsf nflu 5 V s;/L agfOG5 <

•• dflysf] 5nkmnaf6 6«fG:kmd{/sf] kl/ro 
lbg'xf];\ .

-ef]N6]h 36fpg] a9fpg] ljB'tLo pks/0f_
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lj|mofsnfk @M lrq k|bz{g

jf:tljs 6«fG:kmd{/ jf lrq jf kmf]6f] k|bz{g ug'{xf];\ .

   

lj|mofsnfk #M lrq k|bz{g

•• lgDglnlvt lrq k|bz{g u/L 6«fG:kmd{/sf] sfo{ l;4fGt a'emfpg'xf];\ . 

	

o;jf6 5f]6f] k[i6kf]if0f;lxt lgDglnlvt lgisif{ lgsfNg'xf];\ M

6«fG:kmd{/n] ljB't\ r'DasLo pkkfbgsf] l;4fGtdf sfd u5{ . 6«fG:kmd{/ leq kmGsf ;ª\Vof km/s 
ePsf b'O{ SjfOn kmnfdsf] sf]/df a]/]/ /flvPsf] x'G5 . Pp6f -k|fOd/L_ SjfOndf cN6/g]l6ª s/]G6 
k|jfx ubf{ Tof] ljB't\ r'Das aG5 / To;sf] jl/kl/ cl:y/ r'DasLo If]q ljsl;t x'G5 . o;sf 
r'DasLo an/]vfn] bf];|f] -;]s]G8/L_ SjfOndf r'DasLo k|jfx l;h{gf u5{ . pSt k|jfx kl/jt{g 
eO/xFbf bf];|f] SjfOndf kmf/f8]sf] ljB't\ r'DasLo pkkfbg;DaGwL lgodcg';f/ a.c. pTkGg x'G5 
h;sf] dfg kmGsfsf] ;ª\Vofdf lge{/ u5{ . of] k|ls|ofnfO{ Do'rn OG8S;g elgG5 ._
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lj|mofsnfk $

6«fG:kmd{/sf SjfOnnfO{ D cfsf/sf] kmnfdsf] sf]/df a]l/Psf] x'G5 . t/ sf]/df g} ljB't\ pTkfbg 
eO{ gtftf];\ eg]/ s'rfns k]G6sf] txn] 5'6\ofPsf kmnfdsf U cfsf/sf kftfx¿ ldnfP/ sf]/ 
agfOPsf] x'G5 egL a'emfpg'xf];\ .

lj|mofsnfk % 

6«fG:kmd{/sf] k|fOd/L SjfOndf lbOPsf] ef]N6 / ;s]G8/L SjfOndf pTkGg ef]N6 ltgLx¿sf SjfOnsf] 
;ª\Vofdf e/ k5{ . SjfOnsf] ;ª\Vof / ef]N6]hsf] ;DaGw lgDgfg';f/ x'g] tYo atfO{ cEof; 
u/fpg'xf];\ .

lj|mofsnfk ^M ul0ftLo ;d:of ;dfwfg

lgDglnlvt pbfx/0fx¿ a'‰g ;xof]u ug'{xf];\ .
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pbfx/0f ! M
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pbfx/0f @ M

lj|mofsnfk ^= 6«fG:kmd{/sf k|sf/

:6]k ck 6«fG:kmd{/ M ef]N6]h a9fpg] 6«fG:kmd{/nfO{ :6]k ck 6«fG:kmd{/ elgG5 . o;df, Ns > Np 
x'G5 . To;}n] Vs > Vp x'G5 . of] ljB't\ u[xdf ef]N6]h a9fpg k|of]u ul/G5 .

:6]k 8fpg 6«fG:kmd{/ M ef]N6]h 36fpg] 6«fG:kmd{/nfO{ :6]k 8fpg 6«fG:kmd{/ elgG5 . o;df, Ns < Np 
x'G5 . To;}n] Vs < Vp x'G5 . of] ;a:6];gdf 66 kV nfO{ 220 V df emfg{ k|of]u ul/G5 . Aof6«L 
rfh{/df klg :6]k 8fpg 6«fG:kmd{/ x'G5 .
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-3_ u[xsfo{ M lgDglnlvt u[xsfo{ ug{ nufpg'xf];\ .

-c_	 sf/0f lbg'xf];\ .

	
-cf_	 lx;fa ug{'xf];\ M

	
b;f}F lbg (Tenth day)
PsfO k/LIff		  ljifo M ljB't\\ / r'DasTj
!= ;xL pQ/ 5fGg'xf];\ M (1×2)
-s_	 tnsf dWo] s'g a.c. ;|f]t xf] <

-c_ ;fwf/0f ;]n		  -cf_ 8«fO;]n		  -O_ ;f]nf/ ;]n		  -O_ 8fOgfdf]
-v_	 6«fG;kmd{/sf] sfo{ l;4fGt s'g xf] <

-c_   	 -cf_  		 -O_   		 -O{_ 

@= w]/} 5f]6f] pQ/ lbg'xf];\ M (1×2)
-s_	 s:tf] s/]G6nfO{ cN6/g]l6ª s/]G6 elgG5 <
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-v_	 k"l0f{dfsf] ljrf/df df]6/af6 ljB't\ pTkfbg ug{ ;lsG5 . of] s;/L ;Dej xf]nf <

#= 5f]6f] pQ/ lbg'xf];\ M (2×4)
-s_	 df]6/ / h]g]/]6/lar k|d'v s'g} b'O{ leGgtf n]Vg'xf];\ .

-v_	 kmf/f8]sf] ljB't\ rDasLo pkkfbg;DaGwL lgod n]Vg'xf];\ .

-u_	 ljB't\ df]6/ / h]g]/]6/df x'g] zlSt ¿kfGt/0f n]Vg'xf];\ .

-3_	 lbOPsf] ;f]n]GjfO8sf] r'DasLo If]qdf x'g] an/]vfx¿sf] lrq sf]g'{xf];\ .

	

$= pQ/ n]Vg'xf];\ M (2×4)
-s_

 

dflysf] lrqdf rfh{/ k|of]u u/L df]afOn kmf]g rfh{ u/]sf] b]vfOPsf] 5 M

-i_	 of] s:tf] k|sf/sf] 6«fG;kmd{/ xf] <
-ii_	 rfh{/leq ePsf] 6«fG;kmd{/ s'g k|sf/sf]] 6«fG;kmd{/ xf] <

-iii_	 of] 6«fG;kmd{/df k|fOd/L SjfOn / ;]s]G8/L SjfOnsf kmGsfsf] cg'kft - _ lx;fa 
ug'{xf];\ .

-iv_	 rfh{/leq /x]sf] pks/0f X sf] gfd n]Vg'xf];\ .
-v_	 -i_   hnljB't\\afx]s g]kfndf k|of]udf cfPsf b'O{ k|sf/sf 7'nf ljB't\\\sf ;|f]tsf gfd n]Vg'xf];\ .

-ii_	 hnljB't\\\nfO{ lsg jftf/0fd}qL gjLs/0fLo phf{sf] ;|f]t dflgg'sf b'O{cf]6f sf/0fx¿ 
n]Vg'xf];\ .

-/]vfx¿sf] k|s[lt – !, lbzf – !_
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!= PsfO kl/ro

o; PsfOaf6 ljBfyL{x?n] pku|x, u|x, tf/f, Uofn]S;L cflb cGtl/Ifdf cl8g'sf] /x:odf u'?Tjfif{0f 
ansf] e"ldsf hfGg] 5g\ . lau Aofª l;4fGtcg';f/ a|x\df08sf] pTklQ af/] pNn]v ug]{ 5g\ . 
a|Xdf08sf lk08x¿ ;fk]lIfs ?kdf rfn cj:yfdf /x]sf x'G5g\ . o; PsfO cGtu{t tf/fk'~hx?sf] 
ult;DaGwL xAansf] cWoogsf] lgisif{ pNn]v ug'{ kg]{5 . ljBfyL{x?n] o;/L lg/Gt/ rfn cj:yfdf 
/x]sf tf/fk'~hx? nufot ;Dk"0f{ a|Dxf08sf] ;Defljt eljio -v'nf, ;dtn / aGb a|Dxf08_ af/] 
pNn]v ug{ ;Sg]5g\ .

o; PsfO cGtu{tsf kf7\oj:t'sf] ;'?jftdf ul/g] dl:tis dGygn] ljBfyL{x?df pT;'stf ;[hgf 
x'g] ePsfn] plgx?nfO{ ljifoj:t'df s]lGb|t u/fpg ;lsG5 . a|Xdf0fsf] lj:tf/ / o;sf] elj:o 
;DalGwsf cd"t{ cjwf/0ffx?nfO{ :ki6 kfg{ >Job[Zof ;fdu|Lx?sf] k|of]u ug{ ;lsG5 . ljBfyL{ 
s]lGb|t vf]h ljlw, e"ldsf lgjf{x ljlw, ;xsfo{ ljlw, k|of]ufTds ljlw, hf]l8 k9fO, 5nkmn, vf]h 
ljlw, gd'gf lgdf{0f cflbn] ljBfyL{x?df ;xsfo{ l;ksf] ljsf; x'G5 . sIffleq ;do Joj:yfkgsf 
nflu lzIfsx?n] AofVofg ljlw, k|bz{g ljlw k|of]u ug{ ;lsG5 . b}lgs kf7 cg';f/sf d"Nofª\sg 
tyf kl/of]hgf sfo{n] ljBfyL{x?sf] l;sfO ;'wf/ x'G5 .

@= l;sfO pknlAw

•• a|Dxf08df u'?Tjfsif{0f ansf] dxTj atfpg 
•• lju Jofª\u l;4fGtcg';f/ a|Dxf08sf] pTklQ j0f{g ug{
•• a|Dxf08sf lk08x¿sf] ult;DaGwL xansf] cWoogsf] lg:sif{ atfpg 
•• u'?Tjfsif{0f ansf] lgodsf cfwf/df a|Dxf08sf] ;Defljt eljio ;DalGw ts{ k|:t't ug{

a|Xdf08
(Universe)

cg'dflgt sfo{306f M %

!@
PsfO
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#= ljifoj:t' / ;do ljefhg 

j|m=;= ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -3G6fdf_

! u'?Tjfsif{0f an / 
a|Xdf08sf] cl:tTj

•• a|xdf08 kl/ro -pku|x, u|x, tf/f Uofn]S;L_
•• pku|u, u|x, tf/f, Uofn]S;L cflb cGtl/Ifdf 

cl8g'df u'?Tjfif{0f ansf] e"ldsf

!

@ a|Xdf08sf] pTklQ •• lju Aofª l;4fGtcg';f/ a|Xdf08sf] pTklQ 
pNn]v ug]{

!

# xAansf] lgod •• a|Xdf08sf lk08x?sf] ult ;DalGw xAansf] 
cWoogsf] lgisif{ n]Vg]

!

$ a|Xdf08sf] ;Defljt 
eljio

•• u'?Tjfsif{0f ansf] lgodsf cfwf/df 
a|Dxf08sf] ;Defljt eljio -v'nf, ;dtn / 
aGb a|Dxf08_ pNn]v ug]{

!

% k'g/fj[lQ, PsfOsf] d"Nof+sg !

$= l;sfO ;xhLs/0f lj|mofsnfk

klxnf] lbg
ljifoj:t' M u'?Tjfsif{0f an / a|Xdf08sf] cl:tTj

-s_ l;sfO pknlAw÷ljlzi6 p4]Zo
•• a|Xdf08, pku|x, u|x, tf/f, Uofn]S;Lsf] kl/ro lbg]
•• a|Dxf08df u'?Tjfsif{0f ansf] dxTj atfpg

k"j{1fgM cfsflzo lk08x? larsf] b'/L gfKg k|of]u x'g] PsfOaf/] cl3Nnf] sIffdf l;sfO ePsf] 
x'G5 . u|x pku|x, tf/f, ;f}o{d08n, g]a'nf / a|Xdf08sf] af/]df ljBfyL{x?df k"j{1fg x'G5 .

k|d"v cjwf/0ffM u'?Tjfsif{0f an a|Xdf08sf] cl:tTj / rfn -clIfo, slIfo, lj:tf/_sf] sf/s 
xf] . aXdf08 pTklQ b]lv lg/Gt/ lj:tf/ eO/x]sf] 5 . tf/fk'~hx? Ps csf{af6 6fl9b} uO/x]sf 
5g\ . o;sf] eljioaf/] ;}4flGts ?kdf cjwf/0ff lgdf0f{ eP tf klg s'g} olsg x'g ;s]sf] 5}g .

unt cjwf/0ff M
•• ljuAofu Pp6f laGb'sf] ljikmf]6g xf] .
•• a|xDdf08df cjl:yt 8fs{ d]6/ -dark matter_ uf9f sfnf] /ªsf] x'G5 .

-v_ z}Ifl0fs ;fdu|L M >Job[Zo ;fdu|L, sf8{af]8{, /ªx?,
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-u_ l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M 5nkmn

•• sIffsf ljBfyL{x?nfO{ rf/cf]6f ;d"xdf afF8\g'xf];\ / tn lbOPsf] lrqsf] cjnf]sg ug{ 
nufpg'xf];\ .

•• ljBfyL{x?n] b}lgs ¿kdf cjnf]sg tyf cg'ej u/]sf cfwf/df lbOPsf k|Zgaf/] 5nkmn u/L 
sIffdf ;d"xsf] lgisif{ k|:t't nufpg'xf];\ .

-c_	 cGtl/Ifdf s:tf s:tf cfsfzLo lk08x¿ cjl:yt 5g\ <
-cf_	 oL ;a} cfsfzLo lk08x¿ cGtl/Ifdf s;/L cl8Psf xf]nfg <
-O_	 oL ;a} cfsfzLo lk08 /x]sf] a|x\df08sf] pTklQ s;/L eof] xf]nf <
-O{_	 a|Xdf08df /x]sf ;a} cfsfzLo lk08 rfndf x'G5g\ xf]nf t <

lqmofsnfk @M dl:tis dGyg

-c_	 k[YjL lsg cIfdf 3'D5 <
-cf_	 k[YjL cfk\mgf] sIfdf s;/L cl8Psf] 5 <
	 -u'?Tjfsif{0f ann] ubf{_

lqmofsnfk #M Pgfnf]hL

•• sIffdf b'O{ hgf ljBfyL{x?nfO{ lrqdf b]vfOP h:t} xft afFw]/ b'a}n] cfk"mlt/ tfGg] u/L an 
nufpg / uf]nf] 3'Dg nufpg'xf];\ .

lg:sif{M a|Xdf08df /x]sf lk08x?df Pscsf{n] ubf{ nfUg] u'?Tjfsif{0f ann] sIf / cIfdf 3'Dg] 
u5{g\ .
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lqmofsnfk $M >Job[io ;fdu|L k|bz{g

a|Xdf08df u'?Tjfsif{0f ansf] dxTj a'emfpg >Job[Zo ;fdu|L k|bz{g ug'{xf];\ . pbfx/0fsf nflu 
NASA Video Rofgn k|of]u ug{ ;lsG5 .

https://youtu.be/FANglwyE5dw

lqmofsnfk %M lrq cjnf]sg

ljBfyL{x?nfO{ kf7\ok':tssf] kfgf #@( df lbOPsf] lrq cjnf]sg u/L tnsf k|Zgx?sf] pQ/ af/] 
5nkmn ug{ nufpg'xf];\ .

-c_	 dflysf lrqdf k[YjLsf] b'O{ ljk/Lt w'|jdf pleP/ Pp6f an kmfNbf b'j} an k[YjLsf] ;txlt/ 
v:g'sf] /x:o s] xf]nf <

-cf_	 lrqdf ;"o{, k[YjL / rGb|df b]vfOPsf] 5 . xfdLnfO{ yfxf 5 k[YjL ;"o{sf] jl/kl/ 3'D5 eg] 
rGb|df k[YjLsf] jl/kl/ 3'D5 . o;sf] sf/0f s] xf]nf <

-O_	 oL tLgcf]6} cfsfzLo lk08sf] cfˆg} u'?Tjan x'G5 t/ klg logLx¿ cfˆg} oyf:yfgdf /xg 
s;/L ;Dej ePsf] xf]nf <

-O{_	 u|xx¿ / pku|xx¿ cfˆgf] cIf / sIfdf kl/j|md0f / kl/e|d0f ubf{ Pscfk;df lsg 
g7f]lsPsf xf]nfg\ <

-3_ d"Nofª\sg
l;sfO d'Nofª\sgsf nflu ljBfyL{x?nfO{ tn pNn]v ePsf k|Zgx? ;f]Wg ;lsG5 .

-c_	 ;f}o{d08ndf /x]sf u|x tyf pku|xx?sf] rfnsf] d'Vo sf/0f s] xf] <
-cf_	 u'?Tjfsif{0f ann] k[YjLdf hLjx?sf nflu cfjZos jftfj/0f ;Dej ePsf] xf] . o; 

egfO{ nfO{ s'g} b'O{ ts{sf ;fy k'li6 ug'{xf];\ .
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-ª_ u[xsfo{
-c_	 a|Dxf08df u'?Tjfif{0f ansf] dxTjaf/] s'g} rf/cf]6f a'Fbf l6kf]6 ug'{xf];\ .
-cf_	 kf7\ok':tsdf lbOPsf] tnsf] lqmofsnfknfO{ ;fd"lxs ?kdf u[xsfo{ lbg'xf];\ .

-r_ kl/of]hgf sfo{
tn pNn]lvt kf7\ok':tsdf lbOPsf] lqmofsnfk 12.1 nfO{ kl/of]hgf sfo{sf ?kdf lbg'xf];\ . 

bf];|f] lbg
ljifoj:t' M a|Xdf08sf] pTklQ

-s_ l;sfO pknlAw÷ljlzi6 p4]Zo
•• lju Jofª\u l;4fGtcg';f/ a|Dxf08sf] pTklQ j0f{g ug{

-v_ z}Ifl0fs ;fdu|LM >Job[Zo ;fdu|L,

-u_ l;sfO ;xhLs/0f lj|mofsnfk 
lj|mofsnfk !M dl:tis dGyg

kf7\ok':tsdf lbOPsf tnsf k|Zgx?af6 dl:tis dGyg u/fpg'xf];\ .
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lqmofsnfk @M k|:t'lts/0f

ljBfyL{x?nfO{ cl3Nnf] lbgdf ;fd"lxs ?kdf lbOPsf] u[xsfo{nfO{ kfn}kfnf] sIffdf k|:t'lts/0f ug{ 
nufpg'xf];\ .

lj|mofsnfk #M >Job[Zo ;fdu|L k|bz{g 

;|f]t https://youtu.be/a2_0egSLmn0

lqmofsnfk $M hf]8L k9fO

sIffsf ljBfyL{x?nfO{ b'O{ b'O{ hgfsf] ;d"xdf ljefhg u/L Ps hgfnfO{ kf7\k':tsdf a|Xdf08sf] 
pTklQ ;DalGw lbOPsf cg'R5]b k9\g / csf]{nfO{ To;sf] ;f/fz+ eGg nufpg'xf];\ .

-3_ d"Nofª\sg
-c_	 lau Aofª\ l;4fGt s] xf] <
-cf_	 lau Aofª\ l;4fGtnfO{ k'li6 ug]{ s'g} Ps cfwf/ n]Vg'xf];\ .

t];|f] lbg
ljifoj:t' M xAansf] lgod

-s_ l;sfO pknlAw÷ljlzi6 p4]Zo
•• xAansf] lgod pNn]v ug]{
•• xAansf] lgodnfO{ lau Aofu l;4fGtsf] k|df0fsf ?kdf k|:t't ug]{

-v_ z}Ifl0fs ;fdu|LM a]n'g, d]6fsf8{, u|fkm,
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-u_ l;sfO ;xhLs/0f lj|mofsnfkM
lqmofsnfk !M k"j{1fg k/LIf0f

ljBfyL{x?nfO{ tnsf k|Zgx? ;f]w]/ o; kf7sf nflu cfjZos k"j{1fg k/LIf0f ug'{xf];\ .

-c_	 k|sfz jif{ eg]sf] s] xf] <
-cf_	 k|sfz jif{n] slt b'/LnfO{ hgfpF5 <
-O_	 kf/;]s / k|sfz jif{ larsf] ;DAGw slt x'G5 <

dflysf k|Zgx?sf] ;xL pQ/ gcfPdf ;xL pQ/ eGg'xf];\ .

1 Light year = 9.4607 × 1012 km, 		  1 parsec = 3.26 light years

oL PsfOx?n] a|Xdf0fdf /]x]sf lgs} 6f9fsf lk08 h:t} tf/k'~hsf] b'/L dfkg ul/g] hfgsf/L 
u/fpg'xf];\ . pSt b'/Lsf] dfkg o; kf7 cGu{t xAansf] cWoogdf nfu" x'g] klg hfgsf/L 
u/fpg'xf];\ .

lj|mofsnfk @M Pgfnf]hL

ljBfyL{x?nfO{ tn pNn]lvt kf7\ok':tssf] lqmofsnfk 12.3 ug{ nufpg'xf];\ .

•• Pp6f a]n'g lng'xf];\ . To;df clnslt xfjf eg'{xf];\ . To;kl5 xfjf glg:sg] u/L cf}+nfn] 
a]n'gsf] d'v RofKg'xf];\ / a]n'gsf] ;txdf ljleGg /ªsf ;fOgk]gn] yf]Knfx¿ agfpg'xf];\ . ca 
a]n'gnfO{ km'nfpb} hfg'xf];\ / yf]Knflarsf] b'/L cjnf]sg ug'{xf];\ . a]n'gsf] cfotg a9\bf k|To]s 
yf]Knflarsf] b'/L a9\5, 36\5 jf pxL /xG5 <

   

o; lqmofsnfkdf an'gnfO{ a|Xdf0f / o;sf] ;txdf sf]l/Psf yf]Knfx?nfO{ ljleGg tf/fk'~hsf] 
?kdf dfGg nufpg'xf];\ . pSt an'g k'msfpFbf o;sf] cfotg a[l4 eP h:t} a|Xdf08sf] klg cfotg 
a[l4 eO/x]sf] / o;sf] ;txdf sf]l/Psf yf]Knfx? Ps csf]{af6 6f9f—6f9f uP h:t} a|Xdf08df klg 
tf/fk'~hx? Ps csf{ af6 6f9f uO/x]sf] cjwf/0f :ki6 kfg'{xf];\ .
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lj|mofsnfk #M Pgfnf]hL

•• sIffdf Ps hgf ljBfyL{nfO{ sIffsf] lardf pleg nufpg'xf];\ . pSt ljBfyL{nfO{ xfd|f] 
Uofn]lS;sf] gfd ;f]Wg'xf];\ . ljBfyL{n] pQ/df cfsfz u+uf -Milky way_ eGg g;s]df xfd|f] 
Uofn]lS;sf] gfd cfsfz u+uf nfO{ Pp6f d]6fsf8{df n]vL pSt ljBfyL{sf] xftdf lbg'xf];\ .

•• csf{ b'O{ cf]6f ljBfyL{x?nfO{ ;'?df plePsf] ljBfyL{sf] bfofF afFo plEeg nufpg'xf];\ . b'O{ cf]6f 
tf/fk'~h Sagittarius Dwarf Spheroidal Galaxy / Andromeda Galaxy sf gfd 5'§f5'§} 
d]6fsf8{df n]vL tL b'O{ ljBfyL{x?n] xftdf lng nufpg'xf];\ .

•• bfofF / afFof plePsf ljBfyL{x? nfO{ lardf plePsf] ljByL{ af6 6f9f 6f9f hfFb} ubf{ cfk\mgf] 
lx8\g] ult klg a9fpg lgb]{zg lbg'xf];\ .

sIffsf ljBfyL{x?nfO{ o; lqmofsnfksf] lg:sif{ lgsfNg nufpg'xf];\ . cfjZos k/]sf] v08df 
tf/k'~hx? larsf] b'/L a9\b} hfFbf Ps csf{ af6 6fl9g] ult klg a9\5 elg hfgsf/L u/fpg'xf];\ . 

lqmofsnfk $M u|fkm sf]g]{

•• dflysf] lqmofsnfkdf lardf plePsf] ljBfyL{ af6 cGo ljBfyL{x?sf] b'/L / ltgsf] ultnfO{ 
tnsf] h:t} tflnsf agfP/ sIffdf k|:t't ug'{xf];\ . pSt tlnsfdf lbOPsf tYofª\snfO{ u|fkmdf 
eg{ nufpg'xf];\ .

lardf plePsf] ljBfyL{ af6sf] b'/L -ld6/_ 1 2 3

bfofF jf afofF uPsf] ljBfyL{sf] ult -m/s_ 1 2 3

•• dflysf] tflnsf] u|fkmnfO{ kf7\k':tssf] u|fkm 13.4 ;+u bfFHg nufO lg:sif{ lgsfNg nufpg'xf];\ . 
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ljBfyL{x?sf] sf]/]sf] u|fkmdf b'/Lsf] PsfO ld6/df 5 eg] xAansf] cWoogdf b'/Lsf] PsfO d]uf 
kf/;]s -1 megaparsecs = 3.0856776×1022 m_ df 5 . To:t} ultsf] PsfO klg bfFHg nufpg'xf];\ .

b'a} u|km bfFHbf lgis;{sf ?kdf a|Xdf08df tf/k'~hx?sf] Ps csf{ af6 6fl9g] ult ltgsf] larsf] 
b'/L ;+u ;dfg'kflts /x]sf] hfgsf/L u/fpg'xf];\ . o;nfO{ xAansf] lgod elgG5 .

ul0ftLo ?kdf,

hxfF, v = tf/fk'~hsf] 6fl9g] ult
 Ho= xan cr//fzL /
 d = tf/fk'~hsf] b'/L

lqmofsnfkM lg:sif{ lgsfNg]

•• lau Aofu l;4fGt / xAansf] lgod n]lvPsf d]6fsf8{x? sIffsf] AXfO6 af]8{df 6fF:g nufpg'xf];\ .
•• ljBfyL{x?nfO{ tL b'a}sf] cWoog u/L lg:sif{ lgsfNg nufpg'xf];\ .

ljBfyL{x?n] lgsfn]sf lg:sif{x? ;'Gg'xf];\ . cfjZos k/]sf] cj:yfdf lg:sif{ nfdf] ;do klxn] 
tf/k'~hx? Pscfk;df glhs lyP / a|Xdf08sf] pTklQsf] ;do ;a} kbfy{x? Pp6} laGb'df lyP 
eGg] s'/f cg'dfg nufpg ;lsG5 . xAansf] cWoogn] lau Aofªsf] l;4fGtnfO{ k'li6 ug{ dbt 
u5{ .

lqmofsnfk %M hf]8L k9fO{

•• sIffsf ljBfyL{x?nfO{ b'O{–b'O{ hgfsf] ;d"xdf ljefhg ug'{xf];\ .
•• Ps hgfnfO{ kf7\ok':tssf] kfgf ##@ df lbOPsf] xAansf] cWoog cGtu{tsf cg'R5]bx? k9\g 

nufpg'xf];\ . csf]{ ljBfyL{nfO{ ;f/fz+ eGg nufpg'xf];\ .

-3_ d"Nofª\sg 
-c_	 xAansf] lgod n]Vg'xf];\ .
-cf_	 xAan cr/ /flzsf] dfg slt x'G5 <
-O{_	 xAansf] cWoogn] lau Aofu l;4fGtnfO{ k|df0f k|:t't u/]sf] 5 . o; egfO{nfO{ k'li6 

ug'{xf];\ .

rf}yf] lbg
ljifoj:t' M a|Xdf08sf] ;Defljt eljio

-s_ l;sfO pknlAw÷ljlzi6 p4]Zo
•• a|Xdf08sf] ;Defljt eljio pNn]v ug{
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•• v'nf a|Xdf08, ;dtn a|Xdf08 / aGb a|Xdf08sf] cjwf/0f pNn]v ug{

-v_ z}Ifl0fs ;fdu|L M >Job[Zo ;fdu|L, a|Xdf08sf] eljio ;DalGw lrqx?,

-u_ l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

kf7\ok':tssf] lqmofsnfk 12.4 df lbOPsf lgDg k|Zg ;f]w]/ ljBfyL{x?nfO{ ljifoj:t' af/] pT;'s 
agfpg'xf];\ .

lqmofsnfk @M lrq k|bz{g

•• oxfF b]vfOPsf] h:t} lrq k|bz{g u/L a|Xdf08 pTklQsf] ;dob]lv lg/Gt/ lj:tf/ eO/x]sf] 
wf/0ff ljsf; ug'{xf];\ .

•• o; lrqdf a|Xdf08sf] ;fgf] v08 ;dtn /x]sf] b]lvPsf] 5 . ljBfyL{x?nfO{ s] a|Xdf08 Ps 
;dtndf /x]sf] 5 t< k|Zg ug'{xf];\ .

	 -a|Xdf08sf] cfsf/ o;df cjl:y kbfy{ / pmhf{df lge{/ /xg] af/] hfgsf/L u/fpg'xf];\ . 
a|Xdf08sf] elj:o ;DalGw v'nf a|Xdf08, aGb a|Xdf08 / ;dtn a|Xdf08 u/L tLg cf]6f 
kl/sNkgf af/] hfgsf/L u/fpg'xf];\ .
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lqmofsnfk #M :jfWofog

•• kf7\ok':tsf lbOPsf] hflg /fvf}F v08 cWoog ug{ nufpg'xf];\ .
•• k|ltlglw ?kdf s]xL ljBfyL{x?nfO{ o;sf] ;f/fz+ eGg nufpg'xf];\ . cfjZos k/]sf] cj:yfdf 

zxhLs/0f u/L r/d 3gTjsf] cjwf/0f ljsf; u/fpg'xf];\ .

lqmofsnfk $M k|bz{g

oxfF lbOPsf] h:t} tflnsf k|bz{g u/L r/d 3gTjsf] cfwf/df a|Xdf08sf ;Defljt cfsf/x?sf] 
cjwf/0ff ljsf; u/fpg'xf];\ .

cf};t 3gTj / r/d 3gTj a|Xdf08 c;/

cf};t 3gTj r/d 3gTj 
eGbf sd

v'nf a|Xdf08 tf/fk'~hx? ;w}el/ Ps csf{af6 6f9f uO/xg]

cf};t 3gTj / r/d 3gTj 
a/fa/

;dtn a|Xdf08 tf/fk'~hsf] 6fl9g] ult 36\b} hfg] / cGtdf 
a|Xdf08sf] lj:tf/ /f]lsg]

cf};t 3gTj r/d 3gTj 
eGbf a9L

aGb a|Xdf08 a|Xdf08sf] ;fOh lg/Gt/ v'Drg] / kgM laGb' 
h:t} aGg dfxf;ª\s'rg x'g]

lqmofsnfk %M >Job[Zo ;fdu|L k|bz{g

OG6/g]6sf] k|of]u u/L r/d 3gTj -critical density_ / a|xDdf08sf] eljio ;DalGw ;fGble{s 
>Job[Zo ;fdu|L v]hL u/L sIffdf k|bz{g ug'{xf];\ .

lqmofsnfk ^M u|fkm Knl6ª\

•• ljBfyL{x? lrqdf b]vfOP h:t} u|fkmsf] pb\ud ljGb'nfO{ lju Aofª\ af6 a|Xdf08sf] ;[hgf ePsf] 
dfGg nufpg'xf];\ .

•• x- cIfdf a9\b} u/]sf] ;do / y- cIfdf a|Xdf08sf] cw{Jof; nfO{ b]vfpg nufpg'xf];\ .
•• v'nf a|Xdf08, ;dtn a|Xdf08 / aGb a|Xdf08 b]vfpg] /]vflrq sf]g{ nufpg'xf];\ .
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-3_ d"Nofª\sg
-c_	 3gTjsf cfwf/df s'g cj:yfdf a|Xdf08sf] jt{dfg lj:tf/b/ 36\5 .
-cf_	 s] sf cfwf/df a|Xdf08sf cfsf/ / ;Defljt eljiosf] kl/sNkfgf ul/Psf] 5 <

-ª_ kl/of]hgf sfo{
ljBfyL{x?nfO{ kf7\ok':tsdf lbOPsf] tnsf] kl/of]hgf sfo{ ug{ nufpg'xf];\ .

kfrf}F lbg
PsfOsf] d"Nofª\sg

!= tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ .
-s_	 a|Xdf08sf] pTklQaf/] ;a}eGbf tYok/s l;4fGt s'gnfO{ dflgG5 <

-c_ x]lnof];]lG6«s l;4fGt 			   -cf_ lhof];]lG6«s l;4fGt
-O_ lau Aofª\ l;4fGt			   -O{_ u'?Tjfsif{0f ;DalGw l;4fGt .

-v_	 xAansf] lgodn] tndf dWo] s'gnfO{ k|dfl0ft ub{5 <

-c_ a|Xdf08 v'lDr/x]sf] 5 .			  -cf_ a|Xdf08 k}mln/x]sf] 5 .
-O_ a|Xdf08 l:y/ cj:yfdf 5 .
-O_ tf/fk'~hx? glhlsb} 5g\ .

-u_	 xAansf] l:y/fª\s -H_ sf] dfg slt x'G5 <

-c_ 80 km/s/Mpc				   -cf_ 83 km/s/Mpc
-O_ 70 km/s/Mpc				   -O{_ 73 km/s/Mpc
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-3_	 s'g cj:yfdf ;dtn a|Xdf08sf] kl/sNkgf ug{ ;lsG5 <

-c_	 cf};t 3gTj / r/d 3gTj a/fa/ ePsf] cj:yfdf
-cf_	 cf};t 3gTj, r/d 3gTjeGbf sd ePsf] cj:yfdf
-O_	 cf};t 3gTj r/d 3gTj eGbf a9L ePsf] cj:yfdf
-O{_	 cf};t 3gTj / r/d 3gTj t'ngf ug{ g;lsg] cj:yfdf

@= clt 5f]6f] pQ/ cfpg] k|Zgx?
-c_	 a|Xdf08df ePsf 7'nf lk08x?sf] cl:tTjsf nflu s'g 

an lhDd]jf/ x'G5 <
-cf_	 lbOPsf] /]vflrqdf aGb a|Xdf08 b]vfpg] /]vf s'g xf] <

# tnsf k|Zgx?sf] 5f]6f] pQ/ n]Vg'xf];\ .
-c_	 a|Xdf08df u'?Tjfsif{0f ansf b'O{cf]6f dxTjx? n]Vg'xf];\ .
-cf_	 a|Xdf08 ;DalGw xAansf] cWoogsf] lg:sif{ n]Vg'xf];\ .

$ tnsf k|Zgx?sf] pQ/ n]Vg'xf];\ .
-O_	 r/d 3gTjsf cfwf/df a|Xdf08sf] eljio s;/L cg'dfg ul/Psf] 5 < aGb a|Xdf08 / 

v'nf a|Xdf08 lar Pp6f km/s n]Vg'xf];\ .
-O{_	 a|Xdf08sf] eljiosf] cjwf/0ffsf cfwf/df a|Xdf08 s:tf] xf]nf, v'nf, ;dtn jf aGb< 

ts{;lxt cfk\mgf] cjwf/0ff k|:t't ug'{xf];\ .
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!= PsfO kl/ro (Unit introduction)

;"rgf tyf ;~rf/ k|ljlw PsfOsf] d'Vo p2]Zo l8lh6n l;Ugn, g]l6hgl;k, cgnfOg /]k'6];g 
/ l8lh6n cf/f]Uotfsf af/]df JofVof ug'{, cl8of] / lel8of] /]sl8{ª, sl6ª / Hjf]Olgª ug{ ;Sg' 
/x]sf] 5 . pSt p2]Zo k"/f ug{ l8lh6n ;ª\s]t, l8lh6n l;Ugn k|;f/0f, l8lh6n ;~rf/ k|0ffnLsf 
cjojx¿, Pgfnu / l8lh6n ;~rf/, a];AofG8 / a|f]8a]G8 k|;f/0f, l8lh6n k|;f/0fsf kmfObfx¿, 
;"rgf tyf ;~r/ k|ljlwsf] ljsf;df l8lh6n k|ljlwsf] k|efj, l8lh6n ldl8of, b}lgs hLjgdf 
l8lh6n k|ljlwsf ;sf/fTds / gsf/fTds k|efj, l8lh6n l;l6hgl;k, c;n g]l6hgsf ljz]iftf, 
cgnfOg /]k'6];g, l8lh6n cf/f]Uotf / >Jo tyf >Job[Zo ;fdu|L lgdf{0f h:tf ljifoj:t' 
;d]l6Psf 5g\ .

o; PsfOsf] ;xhLs/0f ubf{, k|bz{g ljlw, cjnf]sg ljlw, k|Zgf]Q/ ljlw, 5nkmn ljlw, kl/of]hgf 
sfo{ cflb ljifoj:t'sf] k|s[lt, ljBfyL{sf] Ifdtf, ;|f]t / ;dosf] pknAwtfsf cfwf/df k|of]u ul/G5 .  
/f]n Kn], u|flkm6L, hf]8Ldf k9fO, tftf] s';L{ ;fy} ;f]Rg] hf]8L agfpg] h:tf lj|mofsnfksf] k|of]u 
ul/Psf] 5 . l;sfO ;xhLs/0fs} cleGg cª\usf ¿kdf ljBfyL{ d"Nofª\sg ug]{ ;fwg M cjnf]sg, 
?la|S;, df}lvs k|Zgf]Q/ tyf ljifout / j:t'ut k|Zgåf/f ljBfyL{n] xfl;n ug]{ l;sfO pknlAwsf] 
n]vfhf]vf ul/g] 5 .

@= l;sfO pknlAw ( learning outcomes) 

-s_	 l8lh6n l;Ugnsf] kl/ro, k|;f/0f k|ls|ofsf] ;ª\lIfKt j0f{g ug{ / k|of]usf pbfx/0fx¿ 
pNn]v ug{

-v_	 ;"rgf tyf ;~rf/sf] ljsf;df l8lh6n k|ljlwsf] k|efjx¿ vf]hL ug{

-u_	 g]l6hgl;k, cgnfOg /]k'6];g / l8lh6n cf/f]Uotfsf] cjwf/0ff j0f{g ug{ / cjnDag ug{

-3_	 l8lh6n cf/f]Uotf cjnDag u/L >Jo tyf >Job[Zo dfWodaf6 z}Ifl0fs { k|bz{g ug{

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

cg'dflgt sfo{306f M !)

!#
PsfO
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#= ljifoj:t' / ;do ljefhg (Time allocation for contents)

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

!= l8lh6n l;Ugn, 
k|;f/0f k|lj|mof / 
k|of]u

•• Pgfnu l;Ugn / l8lh6n l;Ugn 
•• Pgfnu l;Ugn / l8lh6n l;Ugn lar km/s 

!

•• l8lh6n l;Ugn k|;f/0f k|0ffnLsf cjojx¿
•• Pgfnu ;~rf/ / l8lh6n ;~rf/lar leGgtf 

!

•• a];AofG8 k|;f/0f / a|f]8AofG8 k|;f/0f
•• l8lh6n ;~rf/sf kmfObf

!

@= ;"rgf tyf ;~rf/ 
sf] ljsf;df 
l8lh6n k|ljlwsf] 
k|efj

•• ;'rgf tyf ;~rf/ k|ljlwsf] ljsf;df 
l8lh6n k|ljlwsf] k|of]u

•• b}lgs hLjgdf k|of]u ul/g] l8lh6n k|ljlw

!

•• b}lgs hLjgdf l8lh6n k|ljlwsf] ;sf/fTds 
/ gsf/fTds k|efj

!

#= g]l6hgl;k, 
cgnfOg /]k'6];g 
/ l8lh6n 
cf/f]Uotf

•• l8lh6n l;l6hgl;k÷g]l6hgl;k,
•• c;n g]l6hgsf ljz]iftfx¿
•• cgnfOg /]k'6];g

!

•• l8lh6n cf/f]Uotf
•• l8lh6n cf/f]Uotfsf nflu ;hutf

!

$= >Jo tyf >Job[Zo 
;fdu|L lgdf{0f

cl8of]] /]sl8{ª, sl6ª / HjOlgª !

lel8of] /]sl8{ª, sl6ª / HjOlgª !

% k|ltlaDat l;sfO , l;sfO  ;+j[lå / PsfOsf] d"Nofª\sg !

$= PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ kIfx¿

ICT k|of]u u/]/ k|bz{g tyf 5nkmn, k|of]ufTds sfo{ / kl/of]hgf sfo{ h:tf lj|mofsnfksf] e/k'/ 
k|of]u ug'{xf];\ .

unt cjwf/0ff (Misconception)
•• l8lh6n k|;f/0fsf] ;ls{6 lgdf{0f ug{ uf¥xf] / dxFuf] k5{ eGg] wf/0f 5 t/ o;sf ;ls{6 

lgdf{0f ug{ ;lhnf] / ;:tf] k5{ .
•• cgnfOg /]k'6];gsf af/]df pknAw ;"rgfsf] dfqfdf dfq cfwfl/t 5 eGg] Pp6f ;fdfGo 

unt cjwf/0ff 5 t/ hfgsf/Lsf] u'0f:t/ / cflwsfl/stfdf cfwfl/t x'G5 .
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%= l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

klxnf] lbg (First day)
ljifoj:t' M l8lh6n l;Ugn

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• Pgfnu l;Ugn / l8lh6n l;Ugnsf] kl/efiff atfpg
•• Pgfnu / l8lh6n l;Ugnlar km/s atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
Pgfnu l6eL / l8lh6n l6eL, Pgfnu / l8lh6n 38Lsf] lrq, kf7\ok':tsdf ePsf] PlG6gf hl8t 
l6eL, s]an hl8t l6eL / l8; l6eLsf] lrq, 5V cN6/];6ª\\ s/]G6sf] ;|f]t, ;'rfnfs tf/, l:jr 
/ aNa, u|fkm k]k/

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

-c_	 tnsf lrqx¿ b]vfP/ lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

•• klxnf] lrqdf Pgfnu / l8lh6n l6eL s'g xf] <
•• klxnf] lrqdf Pgfnu / l8lh6n 38L s'g xf] <
•• PlG6gf hl8t l6eL, s]a'n hl8t l6eL / l8; l6eLdWo] s'g l6eLsf] >Job[Zo Sjfln6L sdhf]/ 

x'G5 xf]nf, lsg <
•• l6eLdf ;ª\s]t s;/L ¿kfGt/0f x'G5 <

lj|mofsnfk @ M ;f]Rg], n]Vg] / k|:t'tLs/0f (Think, write and presentation)

-c_	 ;do;Fu} kl/jt{g x'g] ef}lts kl/jt{g x'g] ef}lts kl/df0fx¿ ;f]Rg nufO{ sfkLdf l6kf]6 ug{ 
nufpg'xf];\ .

-cf_	 s]xL ljBfyL{x¿nfO{ l6kf]6 ul/Psf ef}lts kl/df0fx¿ k|:t't ug{ nufpg'xf];\ / lgDglnlvt 
lgisif{df k'¥ofpg'xf];\ .
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lgisif{

j]u, ult, tfkj|md, jfo'd08nLo rfk, P;L ef]N6]h, cfj[lt, dfgj tyf ;ª\uLtsf] Wjlg, lel8of]sf] 
rlDsnf]kgf cflb ;do;Fu} kl/jt{g x'g] ef}lts kl/df0fx¿ x'g\ . ;do;Fu} kl/jt{g x'g] ef}lts 
kl/df0fnfO{ l;Ugn xf] . 

lj|mofsnfk @ M k|of]usf] cjnf]sg / u|fkm lgdf{0f (Observation of experiment and 
graph preparation)

-c_	 lrqdf b]vfOP h:t} Pp6f 5V cN6/g]l6ª 
s/]G6 ;|f]t, aNa / l:jrnfO{ ;'rfnfs 
tf/n] h8fg u/L kl/ky lgdf{0f ug'{xf];\ .  
olb l:jr cg u/]sf] cj:yfdf kl/ky 
h8fg ul/Psf] aNasf b'O{ 5]plersf] 
kl/ky 5V 5 eg] pSt ef]N6]h High 
Signal (1) x'G5 / l:jr ckm u/]sf] 
cj:yfdf kf]6]lG;on km/s ) x'G5 h'g 
Low Signal (0) x'G5 . l:jrnfO{ k6s k6s cg ckm u/L z}Ifl0fs kf6Ldf tnsf] h:tf] 
tflnsf agfP/ eg'{xf];\ . l:jr cg u/]sf] cj:yfnfO{ High Signal (1) / l:jr ckm u/]sf] 
Low Signal (0) n]Vg'xf];\ .

-cf_	 x cIfdf ;do / y cIfdf ef]N6]h /fVg nufO{ tnsf] tflnsfdf ePsf h:t} tYofª\s 
k|of]u u/]/ ljBfyL{nfO{ u|fkm k]k/ sf]g'{ nufpg'xf];\ / gl7gfO ePsf] ljBfyL{nfO{ ;xhLs/0f 
u/fpg'xf];\ . Pp6f 6r{nfO6 lnP/ cg / ckm u/]/ klg l8lh6n l;Ugnsf] cjwf/0ff lbg 
;lsG5 .

;do 1 2 3 4 5 6 7 8

kf]6]lG;on km/s 0 1 0 0 1 0 1 1
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-O_	 dflysf ls|ofsnfknfO{ l:jr ckm gu/Lsg lrqdf h:t} afln/fVg'xf];\ / aNasf] b'O{ 5]plarsf] 
kf]6]lG;on km/s dfkg u/]/ u|fkm lrq sf]g{ nufpg'xf];\ / sl7gfO ePsf] ljBfyL{nfO{ 
;xhLs/0f ug'{xf];\ .

-p_	 ljBfyL{x¿n] sf]/]sf u|fkmnfO{ k|:t't ug{ nufpg'xf];\ . k|:t'tLs/0fsf] k[i7kf]if0f lbFb} lgDglnlvt 
s'/fx¿ atfpg'xf];\ . lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lgisif{

;do;Fu} v08 v08df kl/jt{g eO/xg] ef}lts kl/df0f l8lh6n ;ª\s]t xf] . o;nfO{{ Square 
wave n] hgfOG5 . o; k|sf/sf] ;ª\s]tdf b'O{ cf]6f dfg -afOg/L gDa/ k|0ffnLM 0 jf 1_ ePsf] 
0 ckm ePsf] cj:yf / 1 cg ePsf] cj:yf x'G5 . sDo'6/, df]afOn / 8f6f k|;f/0f pks/0fdf 
l8lh6n l;Ugnsf] k|of]u x'G5 . ;do;Fu} lg/Gt/ ¿kdf kl/jt{g eO/xg] ef}lts kl/df0fnfO{ 
Pgfnu l;Ugn xf] . o;nfO{ Sine wave n] hgfOG5 . o; k|sf/sf] ;ª\s]t k|fs[lts 36gfx¿ 
e"sDk, Wjlg, tfkj|md, cfj[lQ, k|sfzsf] cfj[lQ, NofG8nfOg kmf]g, Pgfnu l6eL cflbdf Pgfnu 
;ª\s]t x'G5 .

lj|mofsnfk # M dl:tis dGyg (Brain stroming)

ljBfyL{x¿ jf pgLx¿sf cleefjssf] df]afOnsf] :6f]/]h slt 5 / tL :6f]/]hx¿sf] t'ngf ug{ 
nufpg'xf];\ .

lj|mofsnfk $ M hf]8Ldf k9fO / 5nkmn (Pair reading and discussion)

-c_	 ljBfyL{nfO{ hf]8Ldf /xg nufpg], kf7\ok':tsdf /x]sf] afOg/L cª\ssf] kf7\of+z k9\g lbg'xf];\, 
k9\g] j|mddf
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Ps hgfn] k9\g / ;f/f+z lgsfNg nufpg'xf];\ / csf]{n] k|Zg ;f]Wg], k9\g]n] pQ/ lbg nufpg'xf];\ .  
ToxL j|md cfnf]kfnf] u/fpg'xf];\ .

-cf_	 afOg/L cª\ssf] cjwf/0ff lbFb} tnsf] tflnsf agfpg'xf];\ / sDKo'6/df d]df]/L e08f/0fsf] 
cjwf/0ff atfpg'xf];\ .

Table 1 Table 2
Number of binary digit Possible combination (2n) Binary numbers

1       0             1 0000                  0001

0010                  0011

0100                  1010

2
00	         01  
10	         11

3
000        001         010        011
100        101         110        111

ljBfyL{x¿ jf cleefjsx¿sf] df]afOnsf] e08f/0f Ifdtf, s'g} uLt jf kmf]6f]n] cf]u6\g] e08f0f 
cflbsf] pbfx/0f lbFb} 5nkmn u/L sDKo'6/ d]df]/Lsf af/]df atfpg'xf];\ . Bit, Nibble / Byte sf] 
cjwf/0ff lgDgcg';f/ atfpg'xf];\ M

•• cf7cf]6f afOg/L gDa/sf] Possible combination=2n (28=256) dWo] s'g} cª\s h:t}M 
10011001 z}Ifl0fs kf6Ldf n]Vg'xf];\ . s'g} Ps afOg/L cª\s 1 jf 0 Bit xf] . h'g;'s} rf/cf]6f 
afOg/L cª\snfO{ Nibble / cf7cf]6f afOg/L cª\snfO{ Byte elgG5 eg]/ atfpg'xf];\ .

•• ljBfyL{nfO{ Bit, Byte, kiloByte, Megabyte, Gigabyte, Terabyte / PetaBytes larsf] 
;DaGw cWoog ug{ nufpg'xf];\ / @÷# hgfnfO{ k|:t't ug{ nufpg'xf];\ M

Binary 0 or 1 1 bit
4 bits 1 Nibble
8 bits 1 Byte
1024 Bytes 1 kiloByte (kB)
1024 kiloByte (kB) 1 MegaBytes (MB)
1024 MegaBytes (MB) 1 GigaBytes (GB)
1024 GigaBytes (GB) 1 TeraBytes (TB)
1024 TeraBytes (TB) 1 PetaBytes (PB)
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lj|mofsnfk % M T rf6{  agfO{ Pgfnu / l8lh6n l;Ugnsf] t'ngf (Comparision between 
analog and digital signal by making T chart)

-c_	 l;Ugn ¿kfGt/0fdf ADC / DAC sf] e"ldsfsf] af/]df 5nkmn ug'{xf];\ .

-cf_	 ljBfyL{nfO{ Pgfnu l;Ugn / l8lh6n l;Ugnsf] lardf T rf6{ agfpg nufpg'xf];\ . l8lh6n 
l;Ugn / Pgfnu l;Ugnsf] lardf km/s n]Vg nufO{ k|:t't ug{ nufpg'xf];\ .

-O_	 k|:t'tLs/0fsf] k[i7kf]if0f lbg'xf];\ / lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

Pgfnu l;Ugn l8lh6n l;Ugn

lgisif{

l;Ugn Pgfnu / l8lh6n u/L b'O{ k|sf/sf] x'G5 . ;do;Fu} lg/Gt/ ¿kdf kl/jt{g eO/xg] 
ef}lts kl/df0f Pgfnu l;Ugn xf] / o;nfO{ Sine wave n] hgfOG5 eg] ;do;Fu} v08 v08df 
kl/jt{g eO/xg] ef}lts kl/df0f l8lh6n ;ª\s]t xf] / o;nfO{ Square wave n] hgfOG5 . 
ADC n] Pgfnu l;UgnnfO{ l8lh6n l;Ugndf ¿kfGt/0f ug{ / DAC n] l8lh6n l;UgnnfO{ 
Pgfnu l;Ugndf ¿kfGt/0f ug{ ;lsG5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
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•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 l;Ugn eg]sf] s] xf] < o;sf] k|sf/ n]Vg'xf];\ .
-cf_	 Bit, Nibble / Byte sf] kl/efiff n]Vg'xf];\ .
-O_	 Pgfnu l;Ugn / l8lh6n l;Ugnsf] lardf s'g} rf/cf]6f km/s 

n]Vg'xf];\ .
-O{_	 lbOPsf] lrq cWoog ul/ lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

o	s'gn] Pgfnu l;Ugn / l8lh6n l;Ugnsf] k|ltgLlwTj ub{5 <
o	s] X df ePsf] l;UgnnfO{ Y df ePsf] l;Ugndf ¿kfGt/0f ug{ 

;lsG5 < ;lsG5 eg] s:tf] sGe6{/n] ug{ ¿kfGt/0f u5{ <
o	 X sf] l;UgnnfO{ s'g j]a (sine or square) n] hgfpFb5 <

bf];|f] lbg (Second day)
ljifoj:t' M l8lh6n ;~rf/ k|0ffnLsf cjojx¿

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• l8lh6n ;~rf/ k|0ffnLsf cjojx¿ atfpg
•• l8lh6n ;~rf/ / Pgfnu ;~rf/lar km/s atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
PG8«f]O8 kmf]g, zAbkQL, Pgfnu l;Ugnsf] ˆnf]rf6{, l8lh6n ;~rf/ k|0ffnLsf] lel8of] - / l8lh6n 
;~rf/ k|0ffnLsf cjojx¿sf] ˆnf]rf6{sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 Pp6f df]afOnaf6 ul/Psf] 6]S:6 s;/L csf]{ df]afOndf k'U5 xf]nf <
-cf_	 FM /]l8of]sf] :6];gdf af]n]sf] s;/L /]l8of] ;]6;Dd k'U5 xf]nf <
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lgisif{

Pp6f df]afOnaf6 csf]{ df]afOndf 6]S:6 ubf{ 6]S;6fOk ubf{ l8lh6n l;Ugn x'g] / pSt 
l;UgnnfO{ Pgfnu l;Ugnsf ¿kdf df]afOnn] ¿kfGt/0f u/L /]l8of] j]asf ¿kdf df]afOnsf] 
PlG6gfn k|;f/0f u5{ To; If]qdf /x]sf] b"/;~rf/sf] 6fj/n] /]l8of] t/ª\unfO{ k|fKt ug]{ / k|;f/0f 
ug]{ sfo{ u5{ . k|fkssf] df]afOn /x]sf] If]qsf] b"/;~rf/sf] 6fj/n] pSt /]l8of] j]anfO{ k|fKt u/L 
k|fkssf] df]afOndf k|fkssf] df]afOndf k7fpF5 . k|fkssf] df]afOnn] /]l8of] j]jnfO{ l8lh6n 
l;Ugndf ¿kfGt/0f u5{ .

lj|mofsnfk @ M Anu lrq lgdf{0f / 5nkmn (Block diagram preparation and 
discussion)

-c_	 df]afOn kmf]gdf OP/kmf]g h8fg u/L :yflgo FM /]l8of] ahfpg'xf];\ . /]l8of] :6];gdf af]n]sf] 
s'/f s;/L /]l8of]df aH5 xf]nf < k|Zg ub}{ tnsf] h:tf] ˆnf]rf6{ -Anu lrq_ agfO{ /]l8ofsf]] 
k|;f/0f k|lj|mof b]vfpg'xf];\ . af]n]sf] :j/nfO{ dfOs|f]kmf]gn] ljB'tLo l;Ugndf ¿kfGt/0f 
u5{ . df]8\o'n]6/n] sd cfj[lQ ePsf] ljB't\ l;UgnnfO{ a9L cfj[lQ ePsf] ljB't\ l;Ugndf 
¿kfGt/0f u5{ . pSt ljB't\\ l;UgnnfO{ PlDKnkmfO{ u/]/ transmitting antenna df k'¥ofpF5 .  
Transmitting antenna n] ljB't\Lo l;UgnnfO{ /]l8of] j]jdf ¿kfGt/0f u5{ . /]l8of] j]a 
xfjfsf] dfWoda6 k|;f/0f eO{ /]l8of]sf] Receiving antenna n] /]l8of] j]anfO{ ljB'tLo 
l;Ugndf ¿kfGt/0f u5{ . l8df]8\o'n]6/n] a9L cfj[lQ ePsf] l;UgnnfO{ sd cfj[lQ ePsf] 
ljB't\ l;Ugndf ¿kfGt/0f u/L To; l;UgnnfO{ PlDKnkmfO{ u/]/ l:ks/df aH5 eGg] s'/f 
atfO{ l;Ugn k|;f/0fsf] cjwf/0ff ljsf; u/fpg'xf];\ .

	

-cf_	 s'g} k|;f/0f dfWod -Rofgn_ af6 l;Ugn :yfgfgt/0f x'g] k|ls|ofnfO{ l;Ugn k|;f/0f elgG5 
eg]/ l;Ugn k|;ff/0fsf] kl/efiff atfpg'xf];\ .

-O_	 ldl8od j]a, ;6{j]a, PkmPdsf] k|of]u ul/g] /]l8of] k|;f/0f Pgfnu l;Ugn k|;f/0f ePsf] 
atfpg'xf];\ . Pgfnu l;Ugn ljz]if u/L ldl8od j]a, ;6{j]asf] /]l8of]x¿df r6\ofª kbf{ ‰of/ 
‰of/ cfpg] s'/f atfpFb} jfo'd08nLo k|efj, cGo t/ª\usf] ld;fj6 eP/ c:ki6 ;'Gg] x'gfn] 
l;Ugn lalu|g], l;Ugn ;'/Iff h:tf ;d:of x6fpgsf] nflu Pgfnu l;UgnnfO{ l8lh6fOh 
ug'{kg]{ s'/f atfpg'xf];\ .
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lj|mofsnfk # M lel8of] cjnf]sg / d]df]/L u]d (Video observation and memory game)

-c_	 l8lh6n ;~rf/ k|0ffnLsf] lel8of] b]vfpg'xf];\ . lel8of] cjnf]sgsf] j|mddf dxŒjk"0f{ a'Fbfx¿ 
l6kf]6 ug{ nufpg'xf];\ . ljBfyL{sf] a'emfOnfO{ k|ltlaDag u/fpg'xf];\ .

-cf_	 ;|f]t, OGk'6 6«fG;8\o';/, OGsf]8/, df]8\o'n]6/, Rofgn, l8df]8\o'n]6/, l8sf]8/, cfp6k'6 
6«fG;8\o';/ / cfp6k'6 l;Ugn n]lvPsf] zAbkQLx¿ / ltgLx¿sf] kl/efiff ePsf] zAbkQLx¿ 
z}Ifl0fs kf6Ldf 6fF:g'xf];\ . s]xL ;do lbP/ ljBfyL{nfO{ cWoog u/L :d/0f ug{ nufpg'xf];\ .

-O_	 s]xL ljBfyL{x¿ ramdomly 5gf]6 u/]/ kl/efiff eGg nufpg'xf];\ .

lj|mofsnfk $ M ˆnf]rf6{ cjnf]sg / /f]n Kn] (Flochart observation and role play)

-c_	 b'O{cf]6f df]afOn lng'xf];\ / Pp6f df]afOnsf] Pp6f df]afOnaf6 6]S:6 n]v]/ csf]{ df]afOndf 
k7fpg'xf];\ . s;/L 6]S:6 k|;f/0f eof] xf]nf < eGg] k|Zgsf] af/]df 5nkmn ub}{, l8lh6n 
k|;f/0fsf cjojx¿ -;|f]t, OGk'6 6«fG;8\o';/, OGsf]8/, df]8\o'n]6/, Rofgn, l8df]8\o'n]6/, 
l8sf]8/, cfp6k'6 6«fG;8\o';/ / cfp6k'6 l;Ugn_ sf] af/]df tnsf] ˆnf]rf6{ b]vfpg'xf];\ / 
ljBfyL{nfO{ agfpg nufpg'xf];\ . k|To]s cjojx¿sf] sfo{ atfpg'xf];\ .

-cf_	 ( hgf ljBfyL{nfO{ cufl8 af]nfpg'xf];\ . k|To]s ljBfyL{nfO{ l8lh6n ;~rf/ k|0ffnLsf Ps 
Pscf]6f cjoj lbg'xf];\ / ;|f]t kg]{ ljBfyL{nfO{ !, OGk'6 6«fG;8\o';/ kg]{ ljBfyL{nfO{ @ 
c¿ ljBfyL{x¿nfO{ cjojsf] s|dcg';f/ s|dzM #, $, %, ^, &, * gDa/ lbFb} / cfp6k'6 
l;UgnnfO{ ( gDa/n] ;ª\s]t ug'{xf];\ . ! gDa/df kg]{ ljBfyL{n] d l8lh6n ;~rf/ k|0ffnLsf] 
;|f]t xf] . d s'g} Wjlg, j8{, ;ª\s]t, Od]h jf lel8of] x'g ;S5' eGg nufpg'xf];\ . To:t} 
@ gDa/df kg]{ ljBfyL{n] d Ogk'6 6«fG;8\o';/ xf], d}n] ;|f]taf6 cfPsf] zlStnfO{ ljB'tLo 
l;Ugndf ¿kfGt//0f u5'{ eGg nufpg'xf];\ . o;/L ;a} ljBfyL{x¿nfO{ cfcfˆgf] e"ldsfdf kg]{ 
cjojsf] af/]df atfpg nufpg'xf];\ .

lj|mofsnfk % M M chart agfO{ Pgfnu ;~rf/ / l8lh6n ;~rf/lar t'ngf (Comparision 
between analog and digital communication by making M chart)

-c_	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / 5nkmn u/L rf6{k]k/df tnsf] M chart agfO{ 
Pgfnu ;~rf/ / l8lh6n l;Ugnlar km/s n]Vg nufpg'xf];\ .
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cfwf/ Pgfnu ;~rf/ l8lh6n ;~rf/

l;Ugn

afx\o k|efj

sf]l8ª

AofG8lj8\y

-cf_	 k|To]s ;d"xsf] Ps hgfnfO{ k]g Og b ld8n ljlwaf6 5gf]6 u/L k|:t'lt ug{ nufpg'xf];\ . 
k|:t'ltsf] k[i7kf]ifg lbg'xf];\ . lbOPsf] lgisif{df k'¥ofpg'xf];\ .

lgisif{

s'g} Rofgn dfWodaf6 :yfgfGt/0f x'g] ls|ofnfO{ l;Ugn k|;f/0f elgG5 . l8lh6n l;Ugn 
cjojx¿ ;|f]t, Ogk'6 6«fG;8\o';/, OGsf]8/, df]8\o'n]6/, Rofgn, l8df]8\o'n]6/, l8sf]8/, cfp6k'6 
6«fG;8\o';/ / cfp6k'6 l;Ugn x'g\ . Pgfnu ;~rf/df 8f6fnfO{ Pgfnu l;Ugnsf] dfWodaf6 
k|zf/0f u5{ eg] l8lh6n l;Ugndf Pgfnu l;UgnnfO{ l8lh6ndf ¿kfGt/0f u/L k'gM Pgfnu 
l;Ugndf ¿kfGt/0f u/L k|;f/0f ul/G5 . Pgfnu ;~rf/nfO{ sf]l8ª ug{ g;lsg], k|;f/0fsf nflu 
sd AofG8lj8\y rflxg], afx\o k|efjaf6 cToflbs k|efljt xg] x'G5 eg] l8lh6n ;~rf/nfO{ 
sf]l8ª ug{ ;lsg], k|;f/0fsf nflu a9L AofG8lj8\y rflxg], afXo k|efjaf6 sd k|efljt xg] 
x'G5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)
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PsfO ;dodf ;~rf/ dfWodaf6 6«fG;km/ ug{ ;lsg] 8f6fsf] dfqfnfO{ AofG8lj8\y elgG5 . l8lh6n l;Ugnsf] 
AofG8lj8\y bits per second (bps), Megabits per second (Mbps) / Gigabits per second (Gbps) dfkg 
ul/G5 eg] Pgfnu l;Ugnsf] AofG8lj8\y cycle/second jf xh{ PsfOdf gflkG5 . ;~rf/ k|0ffnLdf tf/;lxt / 
tf/ljxLg u/]/ b'O{ k|sf/sf] Rofgn x'G5 . tf/;lxtsf] Rofgndf Twisted, Co-axial / Optical fiber x'G5 eg] 
tf/ /lxtdf Terrestrial microwave, Satellite microwave / radio broadcast x'G5 .

;~rf/df k|of]u x'g] ljleGg cfj[lQx¿
Medium Frequencies:

dWod cfj[lQx¿ -MFs 300– 3000–kHz 
(0.3– 3.0–MHz_ bfo/fdf 5g\ . o; bfo/fdf 
lk|mSj]G;Lsf] k|d'v k|of]u AM /]l8of] k|;f/0f -%#% 
b]lv !^)% kHz_ xf] . o; bfo/fdf cGo k|of]ux¿ 
ljleGg ;d'›L / Pd]Rof]/ /]l8of] ;+rf/ x'g\ .

High Frequencies:

pRr cfj[lQx¿ -HFs_ 3 b]lv 30 MHz bfo/fdf 5g\ . oL lk|mSj]G;Lx¿ ;fdfGotof 5f]6f] t/ª\ux¿ eg]/ 
lrlgG5g\ . o; bfo/fdf ;a} k|sf/sf l;DKn]S; k|;f/0f / cfwf 8'Kn]S; b'O{tkmL{ /]l8of] ;+rf/ x'G5g\ . EjfO; 
ckm cd]l/sf / la|l6; a|f]8sfl:6ª sDkgLaf6 k|;f/0fx¿ o; bfo/fdf x'G5g\ . ;/sf/L / ;}Go ;]jfx¿n] oL 
lk|mSj]G;Lx¿ b'O{tkmL{ ;~rf/sf nflu k|of]u u5{g\ .

Very High Frequencies:

w]/} pRr cfj[lQx¿ -VHFs_ n] 30– 300–MHz bfo/fnfO{ ;d]6\5 . of] lk|mSj]G;L bfo/f df]afOn /]l8of], ;d'›L 
/ ljdfgsf] ;~rf/, PkmPd /]l8of] k|;f/0f -88 b]lv 108 d]ufxh{_, / 6]lnlehg Rofgnnufot w]/} ;]jfx¿åf/f 
k|of]u ul/G5 .

Ultrahigh Frequencies

cN6«fxfO{ lk|mSj]G;L -UHFs_ n] 300– 3000–MHz) bfo/fnfO{ ;d]6\5 . of] UHF l6eL Rofgnx¿, NofG8 df]afOn 
;~rf/ / ;]jfx¿ h:t} ;]n'n/ 6]lnkmf]gx¿ ;fy} ;}Go ;~rf/sf nflu k|of]u ul/G5 . s]xL /8f/ / g]leu];g 
;]jfx¿n] klg k|of]u u5{g\ .

Microwaves and SHFs

1000MHz -1GHz_ / 30GHz bfo/flarsf] lk|mSj]G;Lx¿nfO{ dfOj|mf]a]e elgG5 . dfOj|mf]j]a cf]eg ;fdfGotof 
2.45 GHz df sfd ub{5 . ;'k/ pRr lk|mSj]G;Lx¿ -SHFs_ 3– 30 GHz bfo/fdf 5g\ . oL dfOj|mf]j]a 
lk|mSj]G;Lx¿ pku|x ;~rf/ / /8f/sf nflu Jofks ¿kdf k|of]u ul/G5 . jfo/n]; nf]sn Pl/of g]6js{ -LAN_ 
/ w]/} ;]n'n/ 6]lnkmf]g k|0ffnLx¿n] klg of] If]q cf]u6]sf] 5 .

Extremely High Frequencies

cTolws pRr cfj[lQx¿ -EHFs_ 30 b]lv 300 GHz ;Dd km}lnPsf] 5 . 30 GHz eGbf dflysf] lk|mSj]G;L ePsf 
ljB't\ r'DasLo ;ª\s]tx¿nfO{ ldlnld6/ t/ª\u elgG5 . o; bfo/fdf l;Ugnx¿ pTkGg ug{ / k|fKt ug{ k|of]u 
ul/g] pks/0fx¿ cToGt hl6n / dxFuf] x'G5\ t/ pku|x ;~rf/ 6]lnkmf]gL, sDKo'6/ 8f6f, 5f]6f] b'/Lsf] ;]n'n/ 
g]6js{x¿, / s]xL ljz]if /8f/x¿sf] nflu o; bfo/fsf] a9\bf] k|of]u eO/x]sf] 5 .
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-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 lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ .

-c_	 df]8\o'n]6/ / l8df]8\o'n]6/sf] kl/efiff n]Vg'xf];\ .
-cf_	 6«fG;8\o';/sf] sfo{ n]Vg'xf];\ .
-O_	 l8lh6n ;~rf/ k|0ffnLsf cjojx¿ n]Vg'xf];\ .
-O{_	 l8lh6n ;~rf/ k|0ffnLsf] Ans lrq agfpg'xf];\ .
-p_	 Pgfnu ;~rf/ / l8lh6n ;~rf/ k|0ffnLlar s'g} b'O{ km/s n]Vg'xf];\ .
-pm_	 tnsf] sG;]K6 Dofk k"/f ug'{xf];\ .

t];|f] lbg (Third day)
ljifoj:t' M a];AofG8 k|;f/0f / a|f]8a]G8 k|;f/0f

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• a];AofG8 / a|f]8a]G8 k|;f/0fsf] kl/efiff atfpg
•• l8lh6n k|;f/0fsf kmfObf atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
a];AofG8 / a|f]8AofG8sf] lrq, rf6{k]k/, l8lh6n k|;f/0fsf kmfObfx¿sf] lel8of] 

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf] lrq k|bz{g ug'{xf];\ / lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 dflysf lrqx¿df s'gn] 5f]6f] b'/L / s'gn] nfdf] b'/Ldf l8lh6n ;~rf/sf k|;f/0f u5{ <

-cf_	 s'gdf l8lh6n l;UgnnfO{ Pgfnu l;Ugndf kl/jt{g u/L k|;f/0f ul/Psf] 5 <
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	 w]/} klxn] / clxn]sf] OG6/g]6sf] l:k8sf af/]df cfˆgf] cg'ej ;'gfpFb} a|f]8AofG8 k|;f/0fsf] 
l:k8 af/]df pT;'stf a9fpg'xf];\ . pbf/0fsf nflu k/Dk/fut 8fonck -6]lnkmf]gaf6 
hf]l8Psf]_ OG6/g]6sf] t'ngfdf a|f]8AofG8n] OG6/g]6 pRr ultsf] OG6/g]6 ePsfn] 6f9f 
6f9f;Dd 7'nf] dfqfdf 8f6f k|;f/0f ;xh ePsf] hfgsf/L u/fpg'xf];\ .

lj|mofsnfk @ M OG6/g]6 hl8t pks/0fdf OG6/g]6sf] l:k8 kQf nufpg] (Internet speed 
detection on the internet connected device)

kf7\ok':tssf] ls|ofsnfk !#=@ ug{ nufpg'xf];\ / AofG8lj8sf] cjwf/0ff lbg'xf];\ .

lj|mofsnfk # M lrq cjnf]sg / 5nkmn (Picture observation and discussion)

-c_	 tnsf] lrq cjnf]sg ug{ nufpg'xf];\ / a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . ljBfyL{x¿sf] 
a'emfO{nfO{ k|ltlaDag u/fpg'xf];\ .

•• klxnf] lrqdf l8lh6n l;UgnnfO{ kl/jt{g ePsf] 5 ls 5}g < o; k|sf/sf] k|;f/0fnfO{ s] 
elgG5 <

•• s] of] k|;f/0f nfdf] b'/Lsf nflu ul/G5 <
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•• s'g k|;f/0fdf df]8\o'n];g ul/Psf] 5 <
•• df]8\o'n];g ul/Psf] l;UgnnfO{ k|;f/0f ug]{ ljlwnfO{ s] elgG5 <

lgisif{

l8lh6n l;UgnnfO{ Pgfnu l;Ugndf kl/jt{g gu/L Rofgndf l8lh6n l;Ugndf g} k|;f/0f 
ug]{ ljlwnfO{ a];AofG8 k|;f/0f elgG5 . o; lsl;dsf] k|;f/0f 5f]6f] b'/Lsf] nflu x'G5 . l8lh6n 
l;UgnnfO{ Pgfnu l;Ugndf kl/jt{g u/L Rofgndf k|;f/0f ug]{ ljlwnfO{ a|f]8AofG8 k|;f/0f 
elgG5 . o; lsl;dsf] k|;f/0f nfdf] b'/Lsf] nflu ul/G5 . a|f]8AofG8 k|;f/0fdf Ps} k6sdf 
w]/} 8f6fnfO{ k|;f/0f pRr ultdf k|;f/0f ug]{ ePsfn] o;nfO{ a|f]8AofG8nfO{ pRr ultsf] 
OG6/g]6sf] k|;f/0f klg elgG5 .

lj|mofsnfk # M lel8of] cjnf]sg / 5nkmn (Video observation and discussion)

-c_	 l8lh6n k|;f/0fsf kmfObfx¿sf] lel8of] b]vfpg'xf];\ . lel8of] cjnf]sgsf] j|mddf dxŒjk"0f{ 
a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ . l8lh6n k|;f/0fsf l6kf]6 ul/Psf] a'Fbfx¿sf] 
5nkmn u/L rf6{k]k/df l8lh6n k|;f/0fsf kmfObfx¿sf af/]df n]Vg nufpg'xf];\ .

-O_	 uf]nfk|yfaf6 k|To]s ;d"xsf] Ps Ps hgf 5gf]6 u/L k|:t't ug{ nufpg'xf];\ . 

-O{_	 k|:t'tLs/0fsf] k[i7kf]ifg lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ M

lgisif{

l8lh6n l;Ugndf afx\o ld;fj6sf] k|efj w]/} sd x'g], ;ls{6 clws ljZj;gLo x'g], ;ls{6 
l8hfOg ug{ ;lhnf] / ;:tf] x'g], l;Ugndf cf]e/Nofk tyf s|; 6ssf] ;Defjgf lgs} sd x'g], 
;fdfGotof u'0fdf kl/jt{g gcfpg], OGsf]l8ª / sDk|];4f/f ;"rgfsf] uf]Kotf sfod /fVg], q'l6 
sd x'g] h:tf kmfObfx¿ l8lh6n k|;f/0fdf 5g\ .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)
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a];AofG8 k|;f/0fsf nflu low pass channel cfjZos k5{ . o;df AofG8lj8\y z"Goaf6 ;'? 
x'G5 . o;n] 8f6fnfO{ b'O{ lbzfdf k|;f/0f ub{5 . o;n] Pp6} Rofgnaf6 8f6fnfO{ k7fpg] / k|fKt 
u5{ . o;df Twisted-pair s]an, coaxoal s]an / tf/sf] dfWodaf6 l8lh6n l;Ugn k|;f/0f 
x'G5 . a];AofG8 k|;f/0f  LAN (Local Area Network_ df w]/} k|of]u ul/G5 . o;nfO{ k|of]u 
ug{ ;lhnf], sd nfut, hf]8\g / dd{t ug{ ;lhnf] h:tf kmfObfx¿ ePtfklg k|;f/0fsf] ;Lldt 
b'/L, ;Lldt /]Gh, 5f]6f] se/]h, 8f6f / EjfO;nfO{ dfqf k|;f/0f ug]{ h:tf a]kmfObfx¿ 5g\ . 
a|f]8AofG8 k|;f/0fsf nflu band pass channel sf] cfjZostf k5{ . o;df AofG8ljy z"Goaf6 
;'? x'b}g . o;df ljleGg cfj[lQ ePsf w]/} l;Ugnx¿ Ps};fy k|;f/0f x'G5 . o;n] 8f6fnfO{ 
Pp6} lbzfdf dfq} k|;f/0f ub{5 . o;n] b'O{cf]6f Rofgn k|of]u ub{5, Pp6f Rofgnn] 8f6f k7fpg] 
/ csf]{ Rofgnn] 8f6f k|fKt u5{ . o;df l;Ugnx¿ x|f; geO{sg nfdf] b'/Ldf k|;f/0f x'G5 . 
o;df co-axial s]an, clK6sn kmfOa/ / /]l8of] j]asf dfWodaf6 l8lh6n l;Ugn k|;f/0f 
x'G5 . a|f]8AofG8 k|;f/0f 6]lnkmf]g g]6js{, s]an l6eL g]6js{, /]l8of] :6];g, OG6/g]6, jfOkmfO, 
kfj/nfOg ;~rf/ cflbdf k|of]u ul/G5 . o;n] a9L AofG8lj8\y k|bfg ug]{, o;n] 8f6f, EjfO; 
/ lel8of]nfO{ k|;f/0f ug]{ / nfdf] b'/Ldf k|;f/0f ug{ k|of]u ul/g] h:tf kmfObfx¿ eP tfklg 
hf]8\g w]/} nfut nfUg], dd{t ug{ ufx|f] x'g] / o;sf] s]alnª hl6n x'g] h:tf a]kmfObfx¿ 5g\ .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 a];AofG8 k|;f/0f / a|f]8AofG8 k|;f/0fsf] kl/efiff n]Vg'xf];\ .
-cf_	 lrqdf Pp6} xaaf6 sDKo'6/x¿ / lk|G6/ hf]l8Psf] b]vfOPsf] 5 . lrq cWoog u/L 

lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M
•• s'g k|sf/sf] k|;f/0f xf] <
•• o;df s:tf] k|sf/sf] l;UgnnfO{ k|:ff/0f ub{5 <
•• o; k|sf/sf] k|;f/0fsf] Pp6f kmfObf n]Vg'xf];\ .

-O_	 l;UgnnfO{ df]8\o'n];g u/L k|;f/0f ug]{ k|;f/0f s'g k|sf/sf] 
k|;f/0f xf] <

-O{_	 a];AofG8 k|;f/0f / a|f]8AofG8 k|;f/0flar km/s n]Vg'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 415

rf}yf] lbg (Fourth day)
ljifoj:t' M ;"rgf tyf ;~rf/sf] ljsf;df l8lh6n k|ljlwsf] k|efj

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• ;"rgf / l8lh6n k|ljlwsf] ljsf;df l8lh6n k|ljlwsf] k|of]u atfpg
•• b}lgs hLjgdf k|of]u ul/g] l8lh6n k|ljlwsf] af/]df atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
l8lh6n 6]lnsDo'lgs];g, l8lh6n ldl8of, l8lh6n l6eLsf] lrq, b}lgs hLjgdf k|of]u ul/g] 
l8lh6n / OGk|m/]8 ydf]{ld6/, SofNs'n]6/, :df6{kmf]g, :df6{ 38L

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 l8lh6n 6]lnsDo'lgs];g eg]sf] s] xf] <

-cf_	 l8lh6n ldl8ofx¿ s] s] x'g\ <

-O_	 lel8of]df n]lvPsf] HD sf] k"/f ¿k s] xf] <

lj|mofsnfk @ M lrq cjnf]sg (Picture observation)

ljBfyL{nfO{ l8lh6n k|ljlwsf] k|of]u u/]/ lgdf{0f ul/Psf ;"rgf / ;~rf/sf k|ljlwx¿ l8lh6n 
6]lnsDo'lgs];g, l8lh6n ldl8of / l8lh6n l6eLsf] lrq b]vfpg'xf];\ . b}lgs hLjgdf k|of]u x'g] 
;'rgf ;~rf/df l8lh6n k|ljlwsf] k|efjsf af/]df ljBfyL{sf] a'emfOsf] k|ltlaDag u/fpg'xf];\ .
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lj|mofsnfk @ M tftf] s';L{ v]n (Hot chair game)

-cf_	 ljBfyL{nfO{ tLg ;d"xdf ljefhg ug'{xf];\ . klxnf] ;d"xnfO{ l8lh6n sDo'lgs];g, bf];|f] 
;d"xnfO{ l8lh6n ldl8of / t];|f] ;d"xnfO{ l8lh6n l6eL zLif{sdf 5nkmn / cWoog 
u/L n]Vg nufpg'xf];\ . cfˆgf] ;d"xnfO{ kg]{ zLif{safx]ssf] zLif{sdf k|Zgx¿ lgdf{0f ug{ 
nufpg'xf];\ .

-O_	 k|To]s ;d"xsf] Ps hgfnfO{ uf]nfk|yf ljlwaf6 5gf]6 u/L k|:t't ug{ nufpg'xf];\ / cGo 
;d"xsf] ;b:ox¿nfO{ k|Zg ;f]Wg nufpg'xf];\ . olb k|:t't u/]sf] ljBfyL{n] pQ/ lbg g;s]df 
To; ljBfyL{sf] ;d"xsf] ;b:ox¿n] pQ/ lbg nufpg'xf];\ .

-O{_	 k|:t'lt / k|Zgf]Q/ ;s]kl5 yk hfgsf/L lbg'k/]df :ki6 kfg'{xf];\ . lgDglnlvt lgis{ifdf 
k'¥ofpg'xf];\ M

lgisif{

l8lh6n 6]lnsDo'lgs];gn] ubf{ b"/;~rf/ l56f] x'g] / Ps} ;dodf w]/} 6]lnkmf]g ug{ ;Sg] x'G5 .  
;~rf/sf nflu On]S6«f]lgs pks/0f k|of]u x'g] dfWod l8lh6n ldl8of x'g\ . xfO 8]lkmg];g 
l6eLdf l8lh6n k|ljlwsf] k|of]u ePsf] 5 . 
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lj|mofsnfk # M b}lgs hLjgdf k|of]u ul/g] l8lh6n pks/0fx¿sf af/]df 5nkmn / 
lrq cjnf]sg (Discussion about digital divice used in daily life and picture 
observation)

-c_	 ljBfyL{nfO{ cfjZostfcg';f/ ;d"x agfpg'xf];\ . ;d"xdf 5nkmn ug{ nufO{ b}lgs hLjgdf 
k|of]u ul/g] l8lh6n pks/0fx¿sf] gfd n]Vg nufpg'xf];\ . n]Vg ;s]kl5 k|:t't ug{ 
nufpg'xf];\ .

-cf_	 k|:t'tLs/0fkZrft\, l:k8f]ld6/, l8lh6n Sofd]/f / :df6{ 38Lsf] lrq l8lh6n ydf]{ld6/, 
SofNs'n]6/, l8lh6n 38L, l8lh6n Aofn]G;  / :df6{kmf]g -l8lh6n klqsf, l8lh6n jfn]6, 
l8lh6n k':tsfno, Sofn]G8/_ k|bz{g u/L b}lgs hLjgdf k|of]u ul/g] l8lh6n k|ljlwx¿af/] 
5nkmn ug{'xf];\ .

lgisif{

b}lgs hLjgdf k|of]u x'g] l8lh6n ydf]{ld6/, l8lh6n 38L, l8lh6n Sofd]/f, df]afOn kmf]g, 
SofNs'n]6/, l8lh6n t/fh', :df6{ jfr cflbdf l8lh6n k|ljlwsf] k|of]u ePsf] x'G5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .
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•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M 

-c_	 xfdLn] b}lgs hLjgdf k|of]u ul/g] l8lh6n k|ljlwsf s'g} rf/cf]6f pbfx/0f n]Vg'xf];\ .
-cf_	 lbOPsf] lrq cWoog u/L tnsf k|Zgx¿sf] pQ/ 

n]Vg'xf];\ .
•• lbOPsf] 6]lnlehgdf s'g k|ljlwsf] k|of]u ul/Psf] 5 <
•• l6eLdf n]lvPsf] HD sf] k"/f ¿k n]Vg'xf];\ / o;sf] cy{ 

n]Vg'xf];\ .
-O_	 l8lh6n ldl8of eg]sf] s] xf] < l8lh6n ldl8ofx¿ 

s]af6 xfdLn] x]g{ ldN5 <
-O{_	 l8lh6n 6]lnsDo'lgs];gsf] kmfObf n]Vg'xf];\ .

kfFrf}F lbg (Fifth day)
ljifoj:t' M ;"rgf tyf ;~rf/sf] ljsf;df l8lh6n k|ljlwsf] k|efj 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• b}lgs hLjgdf l8lh6n k|ljlwsf] ;sf/fTds / gsf/fTds k|efj atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
Nofk6k, :df6{ kmf]g, e'StfgLsf] nflu QR sf]8sf] lrq

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf] lrq b]vfO{ lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\  M

-c_	 lrqdf t/sf/L k;nsf] Jofkf/Ln] xftdf s] af]s]sf] xf]nf <

-cf_	 o;af6 s;/L e'StfgL ul/G5 <

-O_	 xfdLn] a}ª\sdf guOsg c¿nfO{ k};f k7fpg ldN5 <

lj|mofsnfk @ M l8lh6n k':tsfno, cgnfOg klqsf, l8lh6n e'StfgL, cgnfOg Jofkf/, 
;dflhs ;~hfn, dgf]/~hgsf] k|bz{g (Demonstration of digital library, online news, 
digital payment, online business, social media, entertainment)

-c_	 Nofk6kdf www.loc.gov, www.books.google.com, www.klib.gov.np h:tf kf]6{nx¿ 
l8lh6n k':tsfnox¿ vf]n]/ l8lh6n k':tsfnosf] af/]df atfpg'xf];\ .

-cf_ 	Nofk6kdf www.gorkhapatra.com, www.ekantipur.com, www.ratopati.com cflb 
kf]6{nx¿ vf]n]/ cgnfOg kqklqsf b]vfpFb} ;dfrf/x¿ k9\g ;lsg] s'/f atfpg'xf];\ .
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-O_	 l8lh6n e'StfgLsf Pkx¿ df]afOn a}ª\lsª, vNtL, O{–;]jf, connect IPS cflb :df6{kmf]gdf 
b]vfpFb} QR sf]8 :Sofg u/L ljs|]tfsf] a}ª\s vftfdf k};f k7fpg ;lsg], l8lh6n e'StfgLaf6 
/fh:j a'emfpg ;lsg], a;, s]ansf/, d'eL tyf xjfOhxfhsf] l6s6 sf6\g ;lsg], ljB't\, 
kfgL, l6eLsf] dx;'n ltg{ ;lsg], xf]6]n, ladf z'Ns, ljBfno, sn]hsf] lkm ltg{ ;lsg] cflb 
s'/f atfpg'xf];\ .

-O{_	 Nofk6kdf www.alibaba.com, www.daraz.com, www.hamrobazar.com cflb kf]6{nx¿ 
vf]n]/ / km];a'sdf cgnfOg l;kª k]hx¿ b]vfP/ ljleGg ;dfgx¿ lsgd]n ug{ ;lsg] s'/f 
atfpg'xf];\ .

-p_	 df]afOn kmf]gdf ePsf] ;fdflhs ;~hfnsf Pkx¿ Facebook, Snapchat, Skype, Twitter, 
Instagram, WhatsApp, Imo, Viber cflb b]vfP/ ;fdflhs ;~hfnsf af/]df atfpg'xf];\ .

-pm_	 dgf]/~hgsf ;fwgx¿ Youtube, music player, podcast, live streamming, u]dx¿ 
b]vfpFb} l8lh6n k|ljlwsf] k|of]un] dgf]/~hg ug{ ;lsg] s'/f atfpg'xf];\ .

lgisif{

b}lgs hLjgdf l8lh6n k':tsfnoaf6 k':ts k9\g] afgLsf] ljsf; x'G5, OG6/g]6 / :df6{kmf]gsf] 
k|of]un] cgnfOg kqklqsf vf]n]/ k9\g ;lsG5 . l8lh6n e'StfgLn] lsgd]nsf] nflu k};f af]s]/ 
hfg'kg]{ ;d:of ;dfwfg x'G5 . cgnfOgaf6 ljleGg ;fdgx¿ lsgd]n ug{ ;lsg], vfg]s'/fx¿ 
c8{/ ug{ ;lsg], ljleGg ;fdflhs ;~hfnx¿ Facebook. Imo, Viber, Instagram cflb k|of]u 
ug{ ;lsg], df]afOn u]dx¿, eRo'{cn u]dx¿, o'6\o'a, Do'lhs Kn]o/ cflbaf6 dgf]/~hg lng 
;lsG5 .

lj|mofsnfk # M cg'ej ;f6f;f6, 5nkmn / k|:t'tLs/0f (Experience exchange, 
discussion and presentation)

-c_	 ljBfyL{nfO{ cfjZostfcg';f/ ;d"xdf ljleGg ;d"xdf ljefhg ug'{xf];\ .

-cf_	 l8lh6n k|ljlwsf] gsf/fTds k|efjx¿sf af/]df cg'ej ;f6f;f6 / 5nkmn ug{ nufO{ 
gsf/fTds k|efjsf a'Fbfx¿ rf6{ k]k/df n]Vg nufpg'xf];\ .

-O_	 k]g Og b ld8n ljlwaf6 k|To]s ;d"xaf6 Ps hgfnfO{ 5gf]6 u/L k|:t't ug{ nufpg'xf];\ .

-O{_	 k|:t'tLs/0fkZrft\ k[i7kf]ifg lbFb} lgDglnlvt lgisif{df k'¥ofpg'xf];\ M
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lgisif{

b}lgs ¿kdf Ps csf{;Fu cGt/ls|of ug]{ z}nLdf kl/jt{g x'g], ;fdflhs ;~hfnaf6 x'g] 
ck/fwn] JolStsf] k|lti7fdf cfFr cfO{ dfgl;s tgfa x'g], l8lh6n ;fdu|Lsf] cToflws k|of]un] 
ef}lts ;dfu|Lsf] pkef]u sd eO{ Jofkf/ cj;/ u'Dg], afnaflnsfdf z/L/ sdhf]/ x'g], 
cgfjZos df]6f]kgf x'g] / eRo'{cn cl6hd x'g], dfgl;s :jf:Yodf c;/ kg]{, ;fOa/ ck/fw 
x'g] h:tf l8lh6n k|ljlwsf] gsf/fTds k|efj x'g ;S5 .

-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];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ . 

-c_	 b}lgs hLjgdf l8lh6n k|ljlwsf ;sf/fTds k|efjx¿ n]Vg'xf];\ .
-cf_	 b}lgs hLjgdf l8lh6n k|ljlwsf gsf/fTds k|efjx¿ n]Vg'xf];\ .
-O_	 df]afOn kmf]gsf] w]/} k|of]un] aRrfx¿df l8lh6n cl6hd x'g ;S5 . :ki6 kfg'{xf];\ .
-O{_	 lbOPsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M

o	 lrqdf s] b]vfOPsf] 5 < o;sf] k"/f ¿k s] xf] <
o	o;af6 s;/L  ug{ ;lsG5 <
o	s] o;sf] k|of]un] l8lh6n g]kfn agfpg] Pp6f cfofd x'g 

;lsG5 < cfˆgf] egfO /fVg'xf];\ .

5}6f}F lbg (Sixth day)
ljifoj:t' M g]l6hgl;k, cgngOg /]k'6];g / l8lh6n cf/f]Uotf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• l8lh6n l;l6hgl;k÷g]l6hgl;ksf] af/]df atfpg
•• c;n g]l6hgdf ljz]iftfx¿ atfpg
•• cgnfOg /]k'6];gsf af/]df atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials)
l8lh6n l;l6hgl;k÷g]l6hgl;k;DaGwL lel8of] l8lh6n /]k'6];g;DaGwL lel8of] cgnfOg 
/]k'6];gnfO{ k|efj kfg]{ tŒjx¿ / cgnfOg /]k'6];g Joj:yfkgsf pkfox¿ ePsf] rf6{
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-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 gful/s eg]sf] s] xf] <

-cf_	 s] OG6/g]6sf] klg gful/s x'G5 <

-O_	 OG6/g]6sf] gful/ssf] st{Jo s] s] xf]nf <

-O{_	 tkfO{Fx¿ dWo] s;s;sf] km];a'sdf jf:tljs gfd / k|f]kmfOndf jf:tljs kmf]6f] /flvPsf] 5 <

lj|mofsnfk @ M l8lh6n l;l6hgl;k÷g]l6hgl;ksf af/]df lel8of] cjnf]sg (Video 
observation about digital citizenship/netigenship )

-c_	 l8lh6n l;l6hgl;k;DaGwL lel8of] b]vfpg'xf];\ / lgDglnlvt k|Zgx¿ 5nkmn u/L 
ljBfyL{nfO{ pQ/ n]Vg nufpg'xf];\ .

•• l8lh6n l;l6hgl;k eg]sf] s] xf] <
•• g]l6hg eg]sf] s] xf] < sf] sf] OG6/g]6sf] gful/s xf] <
•• s'g s'g dfWodn] ljZjdf 5l/P/ /x]sf dflg;nfO{ hf]8\g ;lsG5 <
•• Unf]an len]h eg]sf] s] xf]nf <

-cf_	 @ hgf ljBfyL{nfO{ pQ/ k|:t't ug{ nufpg'xf];\ . k|:t'tLs/0fsf] k[i7kf]ifg lbFb} l8lh6n  
l;l6hgl;k;DaGwL lgDglnlvt lgisif{df k'¥ofpg'xf];\ .

lj|mofsnfk # M 5nkmn / k|:t'tLs/0f (Discussion and presentation)

ljBfyL{nfO{ rf/ d"xdf ljefhg ug{'xf];\ . lgDglnlvt k|Zgdf 5nkmn ug{ nufO{ rf6{k]k/df ;"rL 
tof/ kfg{ nufpg'xf];\ .

•• s'g} /fHosf] c;n gful/ssf ljz]iftf h:t} c;n l8lh6n gful/ssf s] s:tf ljz]iftf 
x'g'kb{5 <

-O{_	 k|To]s ;d"xaaf6 Ps hgf 5gf]6 u/L k|:t't ug{ nufpg'xf];\ . k|:t'tLs/0fkZrft\ k[i7kf]if0f 
lbFb} c;n g]l6hgsf ljz]iftfsf] af/]df lgDglnlvt lgisif{df k'¥ofpg'xf];\ M
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lgisif{

;lj|mo ¿kdf OG6/g]6sf] k|of]u ug]{ / o;df ;+nUg x'g] JolStnfO{ g]l6hg elgG5 . g]l6hgl;k 
eg]sf] c;n cEof;sf] ;]6 xf] h;n] OG6/g]6df s'g} JolStn] sfg'gL, ;'/lIft, g}lts / lhDd]jf/ 
tl/sfn] OG6/g]6 k|of]u ug'{ xf] . ljZj g} Pp6f ;d'bfosf] ¿kdf x]l/G5 h;df dflg; 6]lnkmf]g, 
OG6/g]6 kmf]g sn, ;fdflhs ;~hfn cflbn] hf]l8Psf x'G5g\ h;nfO{ Unf]an len]h elgG5 . 

cgnfOgaf6 ug]{ ;+jfb, Od]naf6 ul/g] ;~rf/, ;fdflhs ;~hfndf ;fj{hlgs ul/g] wf/0ffx¿ 
;Eo tyf lzi6 efiffsf] k|of]u ug'{kg]{, ;a}nfO{ cfb/k"j{s Jojxf/ ug'{kg]{, c¿nfO{ xflg x'g] kf]:6 
/ sd]G6 ug{ gx'g], s'g} JolStsf] JolStut d];]h, kmf]6f], lel8of] To; JolStsf] ;xdltlagf kf]:6 
ug{ gx'g], OG6/g]6sf] k|of]u u/]/ s'g} JolStsf] rl/q xTof ug{ gx'g], OG6/g]6df /flvPsf af}l4s 
;DklQsf] cglws[t k|of]u ug{ gx'g] h:tf c;n g]l6hgsf ljz]iftf x'g\ .

lj|mofsnfk $ M lel8of] cjnf]sg / 5nkmn (Video observation and discussion)

cgnfOg /]k'6];g;DaGwL lel8of] b]vfpg'xf];\ . lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

•• ;fdflhs ;~hfndf jf:tljs gfd / kmf]6f] /flvPsf] sf] sf] x'g'x'G5 <
•• tkfO{Fsf] ;fdlhs ;~hfn -km];a's_ df ;sf/fTds, /fd|f] s'/fx¿ /flvPsf] s'g} k]h jf JolSt 

5 <
•• km];a'sdf tkfO{Fx¿nfO{ Psbd} /fd|f] nfUg] s'g k]h jf JolSt xf] < To; k]hsf] kmnf]c/ slt 5 <
•• cgnfOg /]k'6];g eg]sf] s] xf]nf <
•• cgnfOg /]k'6];gnfO{ s;/L Joj:yfkg ug{ ;lsG5 <

lj|mofsnfk % M kmnf]c;{ / /]l6ª cjnf]sg (Followers and rating observation)

dflysf k|Zg 5nkmnkZrft\ km];a'sdf g]kfnsf] cgnfOg klqsfx¿ ;r{ u/]/ kmnf]c;{ / /]l6ª, 
OG6/g]6df ;r{ u/]/ g]kfnsf] xf]6nx¿sf] /]l6ª cflb cjnf]sg ug{ nufO{ cgnfOg /]k'6];gnfO{ 
OG6/g]6 / l8lh6n Kn]6kmd{x¿df s'g} JolSt, sDkgL, ;ª\3;:yf, Joj;fo jf cGo tŒjsf] 
k|lti7fsf ¿kdf kl/eflift ug'xf];\ . 

lj|mofsnfk % M rf6{ k|bz{g (Chart demonstration)

cgnfOg /]k'6];gnfO{ k|efj kfg]{ tŒjx¿ / cgnfOg /]k'6];g Joj:yfkg;DaGwL lgdf{0f ul/Psf] 
rf6{ k|bz{g ug'{xf];\ . s]xL ljBfyL{nfO{ rf6{df n]lvPsf] s'/f k9\g nufO{ JofVof ug{ nufpg'xf];\ .  
cgnfOg /]k'6];g ltgLx¿sf] nfOs, ;]o/, sd]G6, ;dLIff cflbn] hfFRg ;lsg] . g/fd|f] ;dLIff, 
unt hfgsf/Lsf] km}nfj6, ;fdflhs ;~hfndf gsf/fTds sd]G6, ;'/Iff pNnª\3gx¿, k|fljlws 
;d:ofx¿ cflbn] cgnfOg /]k'6];gnfO{ k|efj kfg]{ s'/fx¿ atfpg'xf];\ . k|of]ustf{ / kmnf]c;{x¿sf] 
/fo;NnfxnfO{ ;Ddfg / dxŒj lbg], gsf/fTds sd]G6x¿nfO{ ;w} r]s ug]{, j]a;fO6 tyf k]hdf 
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ul/g] sd]G6 tyf u'gf;fnfO{ ;dod} ;dfwfg ug]{, unt ;"rgfsf] Ifdfofrgf;lxt ;xL ;"rgf 
;Dk|];g u/]/ cgnfOg /]k'6];g Joj:yfkg ug{ ;lsg] s'/f atfpg'xf];\ / lgDglnlvt lgisif{df 
k'¥ofpg'xf];\ .

lgisif{

OG6/g]6 / l8lh6n Kn]6kmd{x¿df s'g} JolSt, sDkgL, ;ª\3;:yf, Joj;fo jf cGo tŒjsf] 
k|lti7fnfO{ cgnfOg /]k'6];g elgG5 . g/fd|f] ;dLIff, unt hfgsf/Lsf] km}nfj6, ;fdflhs 
;~hfndf gsf/fTds sd]G6, ;'/Iff pNnª\3gx¿, k|fljlws ;d:ofx¿ cflbn] cgnfOg 
/]k'6];gnfO{ k|efj kfb{5 . j]a;fO6 tyf k]hdf ul/g] sd]G6 tyf u'gf;fnfO{ ;dod} ;dfwfg 
ug]{, unt ;rgfsf] Ifdfofrgf;lxt ;xL ;rgf ;Dk|];g u/]/ cgnfOg /]k'6];gnfO{ Joj:yfkg 
ug{ ;lsG5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

s] xf] ;fOa/ ck/fw <

;fOa/ dfWodsf] b'?kof]u u/]/ x'g] unt tyf u}/sfg'gL ljifonfO{ ;fOa/ ck/fw elgG5 . 
ljB'to pks/0fx¿ sDKo'6/, df]afOn, tyf o;sf] g]6js{sf dfWodaf6 x'g] s'g} klg k|sf/sf 
cfk/flws sfo{nfO{ ;fOa/ ck/fwsf ¿kdf kl/eflift ul/Psf] 5 . cGo ck/fweGbf o;sf] 
k|s[lt / z}nL lans'n km/s 5 eg] o;sf] k|efj klg zlStzfnL / cfd ¿kdf x'G5 . ljB'tLo 
k|ljlwsf] unt k|of]un] lgDTofpg] of] ck/fw cGo ck/fweGbf leGg z}nLsf] 5 . OG6/g]6sf] 
k|of]udfkm{t ul/g] rl/q xTof, lx+;f km}nfpg] sfo{, of}ghGo lx+;f, OG6/g]6 k|m8, csf{sf] klxrfg 
cglws[t ¿kdf k|of]u, j|m]l86 sf8{ tyf PsfpG6 cflbsf] rf]/L u/L ul/g] a}ª\lss s;'/, csf{sf] 
sDKo'6/, ljB'tLo pks/0f tyf g]6js{df k'¥ofOg] Ifltnufot cj}wflgs sfo{nfO{ klg ljZjsf 
clwsf+z d'n'ssf sfg'gn] ;fOa/ ck/fw dfg]sf] 5 .

g]kfndf ;fOa/ ck/fwsf lgodgsf nflu ljB'tLo sf/f]af/ P]g, @)^# ag]sf] 5 . oxL P]gsf 
cfwf/df sf/afxL x'g] u/]sf] 5 . ljB'tLo sf/f]af/ P]g, @)^# sf] bkmf $& cg';f/ sDKo'6/, 
OG6/g]6nufotsf ljB'tLo ;~rf/ dfWodx¿df k|rlnt sfg'gn] k|sfzg tyf k|bz{g ug{ gx'g] 
egL /f]s nufPsf ;fdu|Lx¿ jf ;fj{hlgs g}ltstf, lzi6rf/ lj?4sf ;fdu|L jf s;}k|lt 
3[0ff jf å]if km}nfpg] jf ljleGg hft hflt / ;Dk|bfolar ;'dw'/ ;DaGw vnn kfg]{, ljleGg 
;fdu|Lx¿ k|sfzg jf k|bz{g ug]{, dlxnfnfO{ lh:sfpg], x}/fgL ug]{, ckdfg ug]{ jf o:t} cGo 
s'g} lsl;dsf] cdof{lbt sfo{ ug]{ jf ug{ nufpg] JolStnfO{ Ps nfv ?lkofF;Dd hl/jfgf jf 
kfFr jif{;Dd s}b jf b'j} ;hfo x'g ;Sg] Joj:yf 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 
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sl7gfO b]lvPsf ljBfyL{sf nflu yk ;xof]u ub}{ l;sfOsf] k|ultsf] clen]v /fVb} n]vfhf]vf 
ug'{xf];\ .

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ M

-c_	 g]l6hgl;k / g]l6hgsf] kl/efiff n]Vg'xf];\ .
-cf_	 c;n g]l6hgsf ljz]iftfx¿ n]Vg'xf];\ .
-O_	 cgnfOg /]k'6];gn] s'g} Joj;fonfO{ pQ/r9fj ug{ ;lsG5 s;/L, sf/0f n]Vg'xf];\ .
-O{_	 s'g} w]/} kmnf]c;{ ePsf] s'g} klqsfsf] Pp6f ;dfrf/n] ubf{ s]xL lbgdf nfvf}F kmnf]c;{ 

u'dfpg' k¥of], gsf/fTds sd]G6x¿ xhf/f}+F u/] eg] pSt klqsfn] cgnfOg /]k'6];g 
Joj:yfkg s;/L ug{ ;lsG5 <

;ftf}F lbg (Seventh day)
ljifoj:t' M g]l6hgl;k, cgngOg /]k'6];g / l8lh6n cf/f]Uotf

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)
•• l8lh6n cf/f]Uotfsf af/]df atfpg
•• l8lh6n cf/f]Uotfsf nflu ;hutf af/] atfpg

-v_ l;sfO ;xhLs/0f ;fdu|L (Learnisng facilitation materials) 
l8lh6n cf/f]Uotfsf] lel8of]

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\  M

-c_ cf/f]Uo zAbsf] cy{ s] xf]nf <

-cf_ tkfO{Fx¿n] lbgsf] slt df]afOn rnfpg'x'G5 <

-O_ w]/} df]afOn rnfPsf s] s:tf ;d:ofx¿ b]lvG5g\ <

lj|mofsnfk @ M lel8of] / lrq cjnf]sg (Video and picture observation)

l8lh6n cf/f]Uotf af/]sf] lel8of] / kf7\ok':tsdf df]afOn kmf]g w]/} rnfPsf] lrq k|bz{g ug'{xf];\
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lj|mofsnfk # M ;f]Rg], hf]8L agfpg] / cfbfgk|bfg ug]{ (Think –pair- share) 

-c_	 l8lh6n cf/f]Uotfsf af/]df k|To]s ljBfyL{nfO{ ;f]Rg nufpg'xf];\, ;f]rL;s]kZrft\ glhs} 
/x]sf] ;fyLnfO{ hf]8L agfpg nufO{ l8lh6n cf/f]Uotf ;DaGwdf cfkm"n] ;f]r]sf s'/fx¿ 
cfkm\gf ;fyLnfO{ cfbfgk|bfg ug{ nufpg'xf];\ . hf]8Ldf cfbfgk|bfg ug{ nufO;s]kl5 k|To]s 
hf]8Ldf ;]o/ ePsf] s'/fx¿ hf]8Ldf /x]sfdWo] Ps hgfnfO{ cleJoSt ug{ nufpg'xf];\ .

-O_	 ljBfyL{sf] cleJoSt ul/Psf s'/fx¿ l6Kb} hfg'xf];\ / cGtdf s]xL s'/f 5'6]sf] eP ljBfyL{x¿sf] 
k|ltlj|mofnfO{ ;d]6L yk k[i7kf]if0f k|bfg ug'{xf];\ . k[i7kf]ifgsf] s|ddf dflg;n] cgnfOg / 
ckmnfOg /xg] ;dolar ;Gt'ng /fvL ;du| dfgl;s, zf/Ll/s,  ;fdflhs / efjgfTds 
¿kn] :j:y /xg'nfO{ l8lh6n cf/f]Uotf elgG5 eg]/ kl/eflift ug'{xf];\ . kf7\ok':tsdf ePsf] 
l8lh6n cf/f]Uotfsf] lgDglnlvt lrqx¿ k|bz{g u/L l8lh6n cf/f]Uotfsf af/]df :ki6 
kfg'{xf];\ .

   

lj|mofsnfk $ M 5nkmn, a'Fbf l6kf]6 / k|:t'tLs/0f (Discussion, point note and 
presentation)

-c_	 kf7\ok':tssf] k]h g+= #%$ sf] ls|ofsnfk !#=# ug{ nufpg'xf];\ M

	

-cf_	 l8lh6n cf/f]Uotf k|fKt ug{sf nflu s] s:tf cEof; ug'{kb{5 < ljBfyL{nfO{ ;f]Rg / n]Vg 
nufpg'xf];\ . #÷$ hgfnfO{ k|:t't\ ug{ nufpg'xf];\ . ljBfyL{sf] k|:t'ltnfO{ ;d]6L lzIfsn] 
yk k[i7kf]if0f k|bfg ug'{xf];\ .
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-O_	 l8lh6n cf/f]Uotfsf nflu ;hstf ckgfpg Kn]:6f]/af6 l8lh6n cf/f]Uotf PlKns];gx¿ 
Digital Wellbeing (Beta), Digital Detox, Digitox, Forest, Google Family Link, 
Microsoft launcher, Niagra Launcher, Olouncher cflb OG;6n ug{ ;lsg] s'/f 
atfpg'xf];\ . cfOkmf]gdf ;]l6ªdf uP/ :s|f]n 8fpg u/]/ l:s|g 6fOddf lyr]/ l:s|g ;donfO{ 
Joj:yfkg ug{ ;lsG5 eGg] s'/f atfpg'xf];\ .

lj|mofsnfk $ M l8lh6n cf/f]Uotf PlKns];gsf] k|of]usf] k|bz{gL (Demonstration of use of 
digital wellbeing application)

u'un Kn]:6f]/af6 Digital Wellbeing (Beta) PlKns];g 8fpgnf]8 ug'{xf];\ . of] PlKns];g vf]n]/ 
:df6{kmf]gdf k|of]ustf{n] b}lgs ¿kdf slt ;do s'g s'g PlKns];g k|of]u u/] eGg] cjnf]sg 
u/fpg'xf];\ . of] PlKns];gsf] k|of]uaf6 gf]l6lkms];g aGb ug]{, s'g PlKns];gnfO{ slt ;do 
5'6\6\ofpg] tl/sf b]vfpg'xf];\ .

cfOkmf]gsf nflu ;]l6ªdf lSns u/]/ :s|f]n 8fpg u/]/ Screen time df 6\ofa ug'{xf];\ / 
cfOkmf]gdf k|of]ustf{n] b}lgs slt ;do s'g s'g Pkdf k|of]u u/] eGg] cjnf]sg u/fpg'xf];\ . 
o;df downtime, App limits, communication limit, content & privacy restrictions h:tf 
lkmr/x¿ b]vfpg'xf];\ . o;df cfˆgf] dfq} geO{ cGo kl/jf/sf] ;b:osf] klg l:s|g ;do x]g{ ldNg] 
s'/g atfpg'xf];\ .

lgisif{

dflg;n] cgnfOg / ckmnfOg /xg] ;dolar ;Gt'ng /fvL ;du| dfgl;s, zf/Ll/s,  ;fdflhs 
/ efjgfTds ?kn] :j:y /xg'nfO{ l8lh6n cf/f]Uotf elgG5 . l:s|g ;do 5'6\ofpg], ;fdflhs 
;~hfnsf] k|of]udf pd]/ ;Ldf 5'6\ofpg], vfgf vfg] ;do / ;'Tg' cl3 Uofh]6 grnfpg], 
sfo{:yndf df]afOnsf] gf]l6lkms];g ckm ug]{ h:tf cEof;n] l8lh6n cf/f]Uotf k|fKt ug{ 
;lsG5 . l8lh6n cf/f]Uotf ;DaGwL PlKns];gx¿n] k|of]u u/]/ :df6{kmf]gsf] k|of]ustf{sf] l:s|g 
;do 36fpg ;xof]u ub{5 .

lzIfssf nflu yk hfgsf/L (Additional information for the teacher)

l8lh6n km'6lk|G6 eg]sf] OG6/g]6 jf l8lh6n pks/0fx¿df 6«]; ug{ ldNg] l8lh6n ultljlwx¿, 
sfo{x¿, ;~rf/x¿sf] ;]6 xf] . xfdLn] OG6/g]6sf] k|of]u u/]kl5 5f8]sf /]s8{ 
jf 6«];x¿ g} l8lh6n km'6lk|G6 x'g\ . l8lh6n km'6lk|G6n] JolStsf] cgnfOg 
/]k'6];g / s|]l86 /]l6ª, /f]huf/Ldf cj;/, ;DaGw cflbdf lbuf] k|efj kfg{  
;S5 . JolStsf] cgnfOg /]k'6];gnfO{ lgwf{/0f ug{, sfdbf/ jf sd{rf/L elt{ 
ug'{ cl3 p;sf] ;f];n ldl8ofsf] ls|ofsnfk r]s ug{, cgnfOgdf kf]:6 
ul/Psf kmf]6f], lel8of] jf :6f6;x¿ hfFRg cflbsf] nflu l8lh6n km'6lk|G6sf] dxŒj x'G5 . 
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-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];\ . 

•• ljBfyL{sf] /rgfTds l;k, ;d"xdf sfo{ ug]{ l;k, ;~rf/ l;k / ;dfnf]rgfTds l;ksf] klxrfg 
ug{ lj|mofnfksf] cjlwdf JolStut tyf ;fd"lxs d"Nofª\sg ug'{xf];\ .

•• ;+1fgfTds If]qsf ljifoj:t'sf nflu lgDglnlvt k|Zgsf ;fy} cGo o:t} k|Zg txut ¿kdf 
cEof; u/fpg'xf];\ . 

-c_	 l8lh6n cf/f]Uotf eg]sf] s] xf] <
-cf_	 cToflws df]afOn rnfPdf dflg;df b]lvg] ;d:ofx¿ s] s] x'g\ <
-O_	 l8lh6n cf/f]Uotf x'gsf] nflu tkfO{n] ug]{ s'g} b'O{ pkfox¿ 

n]Vg'xf];\ .
-O{_	 lbOPsf] lrqsf k|of]ustf{sf] df]afOnsf] l:s|g ;do b]vfOPsf] 5 . 

lrqsf] cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M
•• pSt PlKn]s];g s]sf nflu k|of]u ul/G5 <
•• l:s|g ;doafx]s o; Pksf] k|of]u s] s] x'g\ <
•• olb l:s|g ;do cTolws ePdf s] s:tf ;d:ofx¿ b]vf kg{ 

;S5 <

cf7f}+ lbg (Eighth day)
ljifoj:t' M >Jo tyf >Job[Zo ;fdu|Lsf] lgdf{0f 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• cl8of] /]sl8{ª, sl6ª / HjOlgª ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
Nofk6k jf 8]S;6k / :df6{ df]afOn

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

tnsf] k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 df]afOndf s;/L cl8of] /]s8{ ul/G5 <

-cf_	 Nofk6kdf s;/L cl8of] /]s8{ ul/G5 <

-O_	 s] cl8of]nfO{ cfjZos lSnkdf sf6\g / cfjZos lSnkx¿ hf]8\g ;lsG5 <
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-O{_	 cl8of]sf] kmfOn kmd]{6 s] s] xf]nf <

ljBfyL{nfO{ sDKo'6/ Nofadf nfg'xf];\ / lgb]{zg lbFb} lgDglnlvt ls|ofsnfkx¿ ug{ nufpg'xf];\ 
. sl7gfO ePsf ljBfyL{nfO{ yk ;xhLs/0f ug'{xf];\ .

lj|mofsnfk @ M cl8of] /]sl8{ª cEof; (Audio Recording Practice)

-c_	 sDKo'6/df cl8of] /]sl8{ª cEof;

!=	 sDKo'6/ cg ug{'xf];\ . sDKo'6/ 8]:s6ksf] tNnf] afofF s'gdf /x]sf] :6f6{ a6g df lSns 
ug{'xf];\ . cyjf lsaf]8{df /x]sf ljG8f]h a6g lyRg'xf];\ . 

@=	 lsaf]8{ af6 Voice recorder 6fOk ug{'xf];\ . To;kl5 b]lvg] Voice recorder sf] 
cfOsgdf Ps k6s dfp;sf] afofF a6gn] lSns ug{'xf];\ . 

#=	 dfOs|f]kmf]g ePsf] x]8kmf]g k|of]u u/]/ cfkm"nfO{ rfx]sf] cfjfh /]s8{ u/]/ b]vfpg'xf];\ .

-cf_	 PG8/f]O8 kmf]gdf cl8of] /]sl8{ª cEof;

!=	 PG8«f]O8 kmf]gdf Voice recorder Pk 8fpgnf]8 ug'{xf];\ / open ug'{xf];\ . 
@=	 lsaf]8{ af6 Voice recorder 6fOk ug{] . To;kl5 b]lvg] Voice recorder sf] cfOsgdf 

Ps k6s dfp;sf] afofF a6gn] lSns ug{] . 
#=	 /]s8{ j6gdf lyr]/ cfjfh /]s{8 u/]/ b]vfpg'xf];\ .

lj|mofsnfk # M cl8of] sl6ª / HjOlgª cEof; (Audio cutting and Joining Practice)

-c_ sDKo'6/df

cl8of] sl6ª cEof;

!=	 sDKo'6/df MP3 cutter and Joiner Pk 
8fpgnf]8 u/L vf]Ng'xf];\ . 

@=	 b]a|]lt/sf] dflyNnf] sg{/df MP3 cutter df 
click ug'{xf];\ .

#=	 Add df click u/]/ u/]/ cfkm"n] rfx]sf] 
cl8of] kmfOn ;]n]S6 ug'{xf];\ .

$=	 cl8of] ahfpb}+ Start point / End point 
df cfkm"n] rfx]sf] cl8of]sf] kf6{sf nflu 
;do ldnfpg'xf];\ . 

%=	 Browse df lSns u/L kmf]N8/ ;]n]S6 u/L 
Start a6gdf click u/]/ cfkm"nfO{ rfx]sf] 
cl8of] lSnk sf6\g'xf];\ .
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cl8of] HjOlgª cEof;

!=	 MP3 cutter and Joiner Pk vf]Ng'xf];\ / 
b]a|]lt/sf] dflyNnf] sg{/df MP3 cutter sf] 
bfofFlt/ MP3 Joiner df click ug'{xf];\ .

@=	 Add df click u/L cfkm"nfO{ rflxPsf] 
cl8of]kmfOnx¿ ;]n]S6 ug'{xf];\ .

#=	 Browse df lSns u/L kmf]N8/ ;]n]S6 u/L 
Start a6gdf click u/]/ cfkm"nfO{ rfx]sf] 
cl8of] lSnkx¿ hf]8\g'xf];\ .

-cf_ PG8/f]O8 kmf]gdf

cl8of] sl6ª cEof;

kmf]gdf Music editor & Music editor/MP3 cutter/Ringtone maker Pkaf6 cl8of] sf6\g 
;lsG5 .

!=	 Audio Editor & Music editor 8fpgnf]8 u/L vf]Ng'xf];\ .

#=	 Trim audio df lyr]/ cfkm"n] rfx]sf] cl8of] kmfOn nf]8 ug'{xf];\ .

$=	 cl8of] Kn] ub}{ Start point / End point dfs{ u/]/ ;]edf lyRg'xf];\ .

%=	 sfl6Psf] cl8of]nfO{ gfd lbg'xf];\ .

cl8of] HjOlgª cEof;

kmf]gdf Music editor/MP3 cutter/Ringtone maker Pkaf6 cl8of] sf6\g ;lsG5 .

!=	 Audio Editor & Music editor Pk vf]Ng'xf];\ .
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@=	 Merge  df lyr]/ cfkm"n] rfx]sf] cl8of] kmfOnx¿ ;]n]S;g u/L Next df lyRg'xf];\ .

#=	 cl8of] kmfOnx¿ cknf]8 ePkl5 ;]edf lyrL ;]e ug'{xf];\ / gfd lbg'xf];\ .

lgisif{

cl8of] kmfOnsf] kmd]{6 MP3, WAV, AAC, WMA cflb x'g\ . ljleGg ;ˆ6cf]o/x¿ k|of]u u/]/ 
/ cgnfOgaf6 klg cl8of] /]sl8{ª, sl6ª, HjOlgª ug{ ;lsG5 . 

gjf}F lbg (Nineth day)
ljifoj:t' M >Jo tyf >Job[Zo ;fdu|Lsf] lgdf{0f 

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)  
•• lel8of] /]sl8{ª, sl6ª / HjOlgª ug{

-v_ l;sfO ;xhLs/0f ;fdu|L (Learning facilitation materials) 
•• Nofk6k jf 8]S;6k / :df6{ df]afOn

-u_ l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)
lj|mofsnfk ! M dl:tis dGyg (Brain storming)

lgDglnlvt k|Zgx¿ ;f]wL dl:tis dGyg u/fpg'xf];\ M

-c_	 lel8of]sf] kmfOn kmDof{6 s] xf]nf <

-cf_	 lel8of] sl6ª / HjOlgª Pk s'g s'g xf]nf <

lj|mofsnfk @ M lel8of] /]sl8{ª cEof; (Video recording Practice)

lel8of] /]sl8{ª;DaGwL kf7\ok':tssf] ls|ofsnfk !#=% ug{'xf];\ .

lel8of]sf] kmfOn kmDof{6 / lel8of] Ol8l6ª Pkx¿sf] af/]df atfpg'xf];\ .

lel8of] ;Dkfbg;DaGwL kf7\ok':tssf] ls|ofsnfk !#=^ ug{'xf];\ .
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sDKo'6/af6

-c_ lel8of] sl6ª cEof; (Video Cutting Practice)
/]s8{ ul/Psf] lel8of]nfO{ s6 u/L 5f]6f] lSnk 
tof/ kfg{ lgDglnlvt r/0fx¿ cjnDag 
ug'{xf];\ .

!=	 sDKo'6/ cg u/L ;r{af/df Video editor 
type u/L Video editor vf]Ng'xf];\ .

@=	 New video project df lSns u/L 
k|f]h]S6sf] gfd lbP/ Ok df lSns ug'{xf];\ .

#=	 sDKo'6/af6 sf6\g'kg]{ lel8of] k|f]h]S6 nfOa|]/Ldf 
Add ug'{xf];\ .

$=	 Add ePsf] lel8of]nfO{ 8«ofu u/L Ol8l6ª 
Kofgndf nfg'xf];\ .

%=	 pSt lel8of]nfO{ ;]n]S6 u/L trim df lSns 
ug'{xf];\ .

^=	 lel8of] sl6ª ug'{kg]{ :yfg 5fGgsf nflu 
pSt lel8of]nfO{ Kn] u/L start time / end 
time 8«ofuaf/n] 5'6\ofpg'xf];\ / cGTodf clip 
length hfFr u/L done df lSns ug'{xf];\ .

&=	 Ol8l6ª Kofgndf /x]sf] sfl6Psf] lSnknfO{ 
;]n]S6 u/L finish video df lSns ug'{xf];\ .

*=	 Window df b]lvg] export df lSns u/L sDKo'6/sf] s'g kmfOndf /fVg] 5gf]6 u/]/ ;]e 
ug'{xf];\ .
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-cf_ lel8of] HjOlgª cEof; (Video Joining Practice)
!=	 s6 ul/Psf] lel8of]sf] lSnkx¿ Pp6} 

kmf]N8/df /fVg'xf];\ . 

@=	 lel8of] Ol8l6ª ;ˆ6jo/ vf]n]/ cfjZos 
kmfOn sDKo'6/sf] km]N8/af6 5fg]/ 
nfOa|]/Ldf add ug'[xf];\ .

#=	 lel8of]x¿nfO{ select u/]/ 8«ofu u/L 
Ol8l6ª Kofgndf nfg'xf];\ .

$=	 Ol8l6ª Kofgndf join ug'{kg]{ ;Dk"0f{ kmfOn 
select ug'{xf];\ / finish lel8of]df lSns 
ug'{xf];\ / Video quality 5fg]/ export df lSns ug'{xf];\ .

%=	 Save ug'{kg]{ :yfg 5fg]/ save ug'{xf];\ .
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PG8/f]O8af6

-c_ lel8of] sl6ª cEof; (Video Cutting Practice)
!=	 Video Trimmer, Merger & Joiner 

app Kn]:6f]/af6 8fpgnf]8 u/L lyRg'xf];\ .

@=	 Trim Video df lyRg'xf];\ / lel8of] 
5fg]/ Next df lyRg'xf];\ .

#=	 sf6\g'kg]{ lel8of]sf] ;'?sf] ;do / 
clGtd ;do ;]6 ug'{xf];\ .

$=	 Trim df lyRg'xf];\ . 
%=	 Successful ePkl5 back df lyRg'xf];\ 

/ kmfOndf vf]h]/ sfl6Psf] lel8of] 
x]g'{xf];\ .

-cf_	 lel8of] Hjf]Olgª cEof;  
(Video Joining Practice)

!=	 Video Trimmer, Merger & Joiner 
app df lyRg'xf];\ . 

@=	 Join Video df lyRg'xf];\ .

#=	 hf]8\g'kg]{ lel8of]x¿ ;]n]S6 u/L next 
df lyRg'xf];\ .

$=	 Processed df lyRg'xf];\ .

%=	 Processing successful ePkl5 back df lyRg'xf];\ / kmfOndf sfl6Psf] lel8of] vf]h]/ 
x]g'{xf];\ .

PG8/f]O8df Kn]:6f]/ / cfOkmf]gdf Pk:6f]/af6 cGo lel8of] Ol8l6ª Pkx¿ kfOg] x'gfn] s'g} Ps Pk 
8fpgnf]8 u/L lel8of] sf6\g] / hf]8\g] sfo{ k|bz{g u/]/ b]vfpg'xf];\ .

kl/of]hgf sfo{
l8lh6n k|ljlwsf] k|of]un] ;dfhdf ;sf/fTds k|efj k/]sf] 5 eGg] kIf / l8lh6n k|ljlwsf] k|of]un] 
;dfhdf gsf/fTds k|efj k/]sf] 5 eGg] ljkIfdf sIffdf ;fyLx¿lar zLif{s afF8]/ jfbljjfb 
tof/L ug'{xf];\ / pko'St ;dodf -z's|af/sf] lbg ECA sfo{s|d_ sfo{s|d ;~rfng ug'{xf];\ .
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b;f}F lbg (Tenth day)
ljifoj:t' M k|ltlaDat l;sfO,  l;sfO  ;+j[lå / PsfOsf] d"Nofª\sg (Reflective learning, 
learning enhancement and unit assessment)

•• ljBfyL{x¿nfO{ cluNnf] sIffdf lbOPsf] kl/of]hgf sfo{ k|:t'tLs/0f / k|bz{g ug{ nufpg'xf];\ .
•• ljBfyL{x¿n] u/]sf lj|mofsnfkcfwf/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{x¿sf] 
kf]6{kmf]lnof]df cWofjlws u/L cfGtl/s d"Nofª\sgsf nflu clen]vLs/0f ug'{xf];\ .

?la|S;sf] gd'gf

l8lh6n k|ljlwsf] k|of]un] ;dfhdf ;sf/fTds / gsf/fTds k|efjsf] jfbljjfb

qm=;= dfkb08 jf 
cª\sgsf] cfwf/

cª\sg jf dfkgsf] tx

cTo'Qd -$_ pQd -#_ c;fdfGo -@_ lgDg-!_

!= ljifoj:t' alnof] 
bfaL;lxt /fd|f] 
JofVof

cf};t tYox¿ 
;lxt /fd|f] 
JofVof

cf};teGbf 
sd tYox¿ 
;lxt sdhf]/ 
JofVof

sdhf]/ jf 
tYox¿ gk'u 
jf sdhf]/ 
JofVof

@= ts{ :ki6 sf/0f / 
8f6f, egfO 
tyf pbfx/0fx¿ 
k|of]u ePsf]

w]/} ;fGble{s 
tYo÷pbfx/0f 
s]xL lbPsf] 

s]xL ;fGble{s 
tYo÷pbfx/0f 
lbOPsf] 

;fGble{s 
tYo÷pbfx/0f 
yf]/} jf gePsf]

#= ;ª\u7g / 
:ki6tf

k|:t'ltdf 
b[li6sf]0f / 
k|ltls|ofx¿ 
:ki6 / 
Jojl:yt

s|d};Fu w]/} 
:ki6tf

s]xL efudf 
:ki6tf 

w]/} h;f] 
c:ki6tf

$= phf{ / cfjfhdf 
pT;fx

w]/} sfpG6/ 
k|efjsf/L 
k|ltjfb 
/ ts{x¿ 
ljkIfLnfO{  
lbPdf 

s]xL k|efjsf/L 
k|ltjfb lbPdf

yf]/} k|efjsf/L 
k|ltjfb lbPdf

k|ltjfb 
k|efjsf/L 
gePsf]

%= xfpefp w]/} ;fGble{s 
xfpefp b]vfPdf

s]xL ;fGble{s 
xfpefp b]vfPdf

wf]/} xfpefp 
b]vfPdf

xfpefp 
gb]vfPdf

hDdf cª\s

•• o; PsfOsf] cGTodf sG;]K6 Dofk agfP/ k|:t't u/L ljBfyL{nfO{ kfn}kfnf] PsfOsf] ;du| 
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l;sfOsf] k|ltlaDag ug{ nufpg'xf];\\ . jf o:t} ;du| l;sfO emlNsg] cGo s'g} k|ltlaDagsf 
ljlw, tf}/tl/sf tyf /0fgLlt k|of]u ug{ ;lsg] 5 .

•• k|of]ufTds sfo{, kl/of]hgf sfo{, lj|mofsnfk, pkrf/fTds z}Ifl0fs,  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] z}Ifl0fs  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 afx\o 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

!= lbOPsf k|Zgsf] ;xL ljsNkdf uf]nf] 3]/f -)_ nufpg'xf];\ M
-s_	 tnsf dWo] s'g j]an] Pgfnu l;UgnnfO{ hgfOG5 <

i. Sine wave		  ii. Square wave
iii. Seismic wave		 iv. S wave

-v_	 tnsf dWo] s'g egfO ;xL 5 <

i. v08 v08 ¿kdf kl/jt{g x'g] Pgfnu l;Ugn xf] .
ii. Pgfnu l;Ugn ;do a9\bf s'g} lglZrt dfgn] kl/jt{g x'G5 .
iii. ADC n] Pgfnu l;UgnnfO{ l8lh6n l;Ugndf ¿kfGt/0f ub{5 .	
iv. DAC n] Pgfnu l;UgnnfO{ l8lh6n l;Ugndf ¿kfGt/0f ub{5 .

-u_	 00010101 df 0 jf 1 / ;a} cª\sn] s] hgfpF5 <

i. s|dzM Byte / Bit
ii. s|dzM Bit / Byte
iii. s|dzM Bit / Bytes
iv. s|dzM Bit / Nibble

-3_	 l8lh6n ;~rf/ k|0ffnLdf ;]G8/k6\l6sf] r/0fsf] j|md tnsf dWo] s'g ;xL 5 <

i. OGsf]8/, 6«fG;8\o';/, df]8\o'n]6/ / Rofgn
ii. Rofgn, df]8\o'n]6/, OGsf]8/ / 6«fG;8\o';/
iii. 6«fG;8\o';/, OGsf]8/, df]8\o'n]6/ / Rofgn
iv. 6«fG;8\o';/, df]8\o'n]6/, OGsf]8/ / Rofgn



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)436

-ª_	 tnsf dWo] s'g ;xL 5 <

	 sygM a];AofG8 k|;f/0fdf df]8\o'n]6/sf] cfjZostf kb{5 .

	 sf/0f M o;n] Pgfnu l;UgnnfO{ l8lh6n l;Ugndf ¿kfGt/0f u5{ .

i. syg unt / sf/0f ;xL
ii. syg ;xL / sf/0f unt
iii. syg / sf/0f b'j} ;xL
iv. syg / sf/0f b'j} unt

-r_	 l8lh6n k|;f/0fsf af/]df tnsf dWo] s'g egfO ;xL 5 <

a. l8lh6n ;ls{6 l8hfOg ug{ ufx|f] / dxª\uf] x'G5 .
b. l;Ugndf q'l6 ;Rofpg] sf]8 k|of]u ul/Psf] x'G5 .
c. l8lh6n l;Ugnsf u'0fdf kl/jt{g cfpF5 .
d. l8lh6n l;Ugndf ljs[lt, afx\o ld;fj6 w]/} sd x'G5 .
	 i. a / b ;xL 			  ii. b / c ;xL
	 iii. b / d ;xL			  iv. a / c ;xL

-5_	 tnsf ldNg] ;d"x s'g xf] <

i. l8lh6n ydf]{ld6/, SofNs'n]6/, :df6{ 38L
ii. Aof/f]ld6/, l8lh6n 38L, l:k8f]ld6/
iii. t/fh', SofNs'n]6/, df]afOn kmf]g
iv. Sofnf]/Lld6/, l:k8f]ld6/, Aof/f]ld6/

-h_	 xTof, lx+;f ;dfj]z ePsf l8lh6n u]dx¿n] tnsf dWo] s'g k|d'v c;/ xf] <

i. Ps csf{df cGtl/s|of ug]{ z}nLdf kl/jt{g x'G5 .  
ii. JolStsf] k|lti7fdf cfFr cfP/ dfgl;s tgfj x'G5 .
iii. af}l4s Ifdtfdf c;/ u/L dfgl;s tgfj x'G5 .
iv. dfgl;s :jf:Yodf c;/ k/L ;dfhdf ljs[lt km}nfpg] ;Defjgf x'G5 .

-em_	 xfdLn] ;f];n ldl8ofsf s'g} s'/f kf]:6 ubf{ ;hstf ckgfpg'kg]{sf] k|d'v sf/0f sf/0f s'g 
xf] <

i. xfd|f] ;fyL jf kmnf]c;{ 36\g ;S5 .
ii. ;dfhdf ljs[lt km}lng ;S5 .
iii. xfd|f] cgnfOg /]k'6];g 36\g ;S5 .
iv. g/fd|f] sd]G6x¿ cfpg ;S5 .

-~f_	 tnsf dWo] s'g lel8of] kmfOnsf] PS;6]G;g xf] <

i. .WAV				    ii. .WWA
iii. .AAC				   iv. .SVI
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@=	 l;Ugn eg]sf] s] xf] < l8lh6n l;Ugn / Pgfnu l;Ugnsf] s'g} b'O{ km/s n]Vg'xf];\ .

#=	 l;UgnnfO{ lsg l8lh6fOh ug'{kb{5 <

$=	 l;Ugn k|;f/0fb]lv l;Ugn l/l;e/;Ddsf] Ans lrq agfpg'xf];\ .

%=	 lrqdf Pp6} xaaf6 sDKo'6/x¿ / lk|G6/ hf]l8Psf] b]vfOPsf] 5 . lrq cWoog u/L lgDglnlvt 
k|Zgx¿sf] pQ/ n]Vg'xf];\ M

•• s'g k|sf/sf] k|;f/0f xf] <
•• o;df s:tf] k|sf/sf] l;UgnnfO{ k|:ff/0f ub{5 <
•• o; k|sf/sf] k|;f/0fsf] Pp6f kmfObf n]Vg'xf];\ .

^=	 l8lh6n k|ljlwn] xfd|f] b}lgs hLjgdf kfg]{ s'g} b'O{ ;sf/fTds k|efj / 
s'g} b'O{ gsf/fTds k|efjx¿ n]Vg'xf];\ .

&=	 s'g} /fHosf] c;n gful/ssf ljz]iftf h:t} c;n l8lh6n gful/ssf s] s:tf ljz]iftf  
x'g'kb{5 < s'g} b'O{ ljz]iftfx¿ n]Vg'xf];\ .

*=	 Ps hgf afns clws ¿kdf df]afOn kmf]g rnfP/ cleefjsnfO{ x}/fgL agfOPsf] /x]5 .  
h;n] ubf{ tL afnsnfO{ clgGb|f, Psxf]/f]kgf, PSnf]kgf / cfs|fds :jefj b]lvPsf] 5 . 
tkfO{Fn] pSt afnssf] cleefjsnfO{ l8lh6n cf/f]Uo agfpg s] s:tf pkfox¿ ;'emfpg'x'G5, 
n]Vg'xf];\ .

(=	 xfdLn] sDKo'6/sf] k|of]u u/]/ lel8of] sl6ª s;/L ug{ ;lsG5 < r/0fx¿ n]Vg'xf];\ .
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!= PsfO kl/ro

of] PsfOsf] d'Vo p2]Zo tŒjx¿sf] juL{s/0fsf]] sf/0f 5nkmn ub{} d]G8lnesf] k]l/of]l8s tflnsf / 
lgodsf] 5f]6s/Ldf k|:t'lt ub{} cfw'lgs k]l/of]l8s tflnsfsf] kl/ro, lgod, u'|k / lkl/o8sf] kl/
ro, ljz]iftfsf] cWoog ug]{, pk;]nsf cfwf/df kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf] On]S6«f]
gLs ljGof; ub{} lglZrt u'|ksf tyf lkl/o8sf tŒjx¿sf] kf/df0fljs ;fOh, On]S6«f]kf]lhl6le6L, 
On]S6«f]g]u]l6le6L, ;+o'Hotf / ;lj|motfdf x'g] cGt/ ljZn]if0f ug{] h:tf k]l/of]l8s tflnsfsf 
;DaGwL ljljw ljifoj:t'x¿ ;d]6\g] /x]sf] 5 .

o; PsfOsf] ;xhLs/0f ub{f l;w} ljifoj:t'df k|j]z ug{'eGbf cufl8 ljBfy{L{nfO{ dl:tis dGyg u/
fP/ pgLx¿df ePsf] k"j{ 1fgsf] k'g/jnf]sg ug{] cj;/x¿ lbg'k5{ . o:tf cj;/x¿n] ljBfyL{nfO{ 
cfkm\gf] k"j{ 1fg / gofF 1fglar ;DaGw :yflkt ug{ dbt u5{ . To; kl5 ljleGg gjk|jt{gfTds 
lzIf0f ljlwx¿ h:t} vf]hdf cfwfl/t ljlw, 5nkmndf cfwfl/t ljlw, v]n ljlw h:tf ljlwx¿sf] 
k|of]u ug{ ;lsG5 eg] a9LeGbf a9L ;d"x sfo{nfO{ k|fyldstfdf /fVg'k5{ . ;d"x sfo{n] ljBfyL{df 
ljleGg lsl;dsf Jojxf/ s'zn l;kx¿sf] ljsf; x'g'sf ;fy} z}Ifl0fs  lbuf] / /dfOnf] agfpg 
dbt u5{ .

@= PsfOut l;sfO pknlAw

–	 cfw'lgs k]l/of]l8s lgodsf] a'emfO k|bz{g ug{

–	 pk;]nsf cfwf/df kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf] On]S6«f]g ljGof; ug{

–	 cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿sf] juL{s/0f sf] JofVof ug{

–	 cfw'lgs k]l/of]l8s tflnsfdf wft', cwft' / cw{ wft'x¿sf :yfg JofVof ug{

–	 lglZrt u'|ksf tyf lkl/o8sf tŒjx¿sf] kf/df0fljs ;fOh, On]S6«f]kf]lhl6le6L, 
On]S6«f]g]u]l6le6L, ;+o'Hotf / ;lj|motfdf x'g] cGt/ ljZn]if0f ug{

k]l/of]l8s tflnsfsf] ljsf;j|md

tŒjx¿sf] juL{s/0f;DaGwL clxn] xfdLn] cWoog ug]{ u/]sf cfw'lgs k]l/of]l8s tflnsf;Dd 
k'Ug w]/} hgf j}1flgsx¿n] ljleGg lsl;dn] of]ubfg k'¥ofPsf] 5 . d'Vo j}1flgsx¿ / pxfFx¿n] 

tŒjx¿sf] juL{s/0f
(Classification of Elements)

cg'dflgt sfo{306f M %

!$
PsfO
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k'¥ofpg' ePsf] of]ubfg tnsf] ljj/0faf6 :ki6 x'G5 .

  

;ª\j|md0f tŒjsf] On]S6«f]lgs ljGof;

;a}h;f] tŒjx¿sf] clGtd On]S6«f]g clGtd ;a;]ndf hDdf x'G5 eg] 
k]l/of]l8s tflnsfsf] d Ansdf kg]{ ;ª\j|md0f tŒjx¿df clGtd On]S6«f]g 
clGtd ;a;]n s df geO{ clGtd bf];|f] ;a;]n d df hDdf x'G5 . lsgeg] 
s ;a;]nsf] phf{ :t/ (energy level) eGbf d ;a;]nsf] phf{ :t/ 
(energy level) sd x'G5 .

#= ljifoj:t' / ;do ljefhg

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

!= k]l/of]l8s tflnsf, 
cfw'lgs k]l/of]l8s 
tflnsf

k]l/of]l8s tflnsfsf] kl/ro, d]G8lnesf] 
k]l/of]l8s tflnsf / lgod, cfw'lgs k]l/of]l8s 
tflnsfsf] kl/ro, lgod, u'|k / lkl/o8sf] 
kl/ro

!
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@= cfw'lgs k]l/of]l8s 
tflnsfsf] ljz]iftf

cfw'lgs k]l/of]l8s tflnsfdf u'|k / lkl/o8sf] 
;ª\Vof, wft', cwft' / cw{wft'sf] :yfg, 
cNsfnL wft', cNsnfOg cy{ wft'sf] :yfg / 
ljz]iftf, ;ª\j|md0f wft'sf] :yfg, nfGy]gfO8\; 
/ OlS6gfO8\;sf] :yfg, lgl:j|mo wft'sf] :yfg, 
s, p, d / f Ansx¿

!

#= tŒjx¿sf] 
On]S6«f]lgs ljGof;

pk;]nsf cfwf/df tŒjx¿sf] On]S6«f]lgs 
ljGof;, ckmafpsf] l;4fGt

!

$= cfw'lgs 
k]l/of]l8s tflnsfdf 
tŒjx¿sf] 
ju{L{s/0f

cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿sf] 
juL{s/0f, wft', cwft' / cw{wft'

!

%= k]l/of]l8s 
tflnsfdf /x]sf] 
lkl/o8 / u'|ksf] 
ljz]iftf

k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf 
/x]sf tŒjx¿sf] ;+o'Hotf, kf/df0fljs 
;fOh, On]S6«f]kf]lhl6le6L, On]S6«f]g]u]l6le6L / 
/f;folgs ;lj|motf

!

$= PsfOleqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg{] kIfx¿

tŒjx¿sf] ju{L{s/0f kf7 /;fog zf:qsf] cfwf/e"t 1fg lbg] kf7 xf] . o;n] tŒjx¿sf]] cfsf/, 
k|sf/, /f;folgs ;lj|motf, ef}lts u'0fx¿ l56f] / ;/n 9+uaf6 hfGg dbt ub{5 . To;}n] o; 
kf7af6 ljBfy{L{x¿n] tŒjx¿sf cfwf/e"t u'0fx¿sf af/]df sf/0f;lxt :ki6 wf/0ff ljsf; ug{ 
;Sg'k5{ . o;sf nflu pgLx¿sf] k"j{ 1fgdf cfwfl/t u/fP/ gofF 1fgx¿ :yfkgf u/fpb} hfg'k5{ .  
cfkm"n] l;s]sf 1fgnfO{ ;s];Dd b]Vg ;Sg], 5'g ;Sg] / cg'ej ug{ ;Sg] cyf{t\ cjnf]sg ug{ ;Sg] 
jftfj/0fsf] lgd{f0f ug{'k5{ . sIffsf]7feGbf aflx/ nu]/ /dfOnf];Fu lzIf0f ug{'k5{ .

unt cjwf/0ff ;Totf

–	 of] kf7sf] ;Gbe{df clwsf+z ljBfyL{df 
k]l/of]l8s tflnsfsf] lkl/o8df afofFaf6 
bfofF hfFbf k/df0f'sf] cfsf/ a9\b} hfG5  
lsgeg] kf/df0fljs ;ª\Vof a9\b} hfG5 
eGg] unt cjwf/0ff /x]sf] kfOG5 . 

k/df0f'df ;]nsf] ;ª\Vof ga9\g] ePsfn] a9]sf] 
On]S6«f]gsf] ;ª\Vof ;f]xL ;]ndf ylkFb} hfG5 
;fy} Go'lSno;df /x]sf k|f]6f]g / On]S6«f]gx¿sf] 
cfsif{0f an a9\b} hfFbf On]S6«f]gx¿ Go'lSno;lt/ 
tflgP/ cfsf/ a9\g'sf] ;6\6f 36\5 . To;}n] 
k]l/of]l8s tflnsfsf] lkl/o8df afofFaf6 bfofF 
hfFbf k/df0f'sf] cfsf/ a9\b}g .
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–	 ;d"x IVA sf tŒjx¿sf] aflx/L ;]ndf 
$ cf]6f On]S6«f]g x'G5 To;}n] logLx¿ 
cw{wft' x'g\ .

unt wf/0ff ;Totf

NofGy]gfO8\; eg]sf] ;]l/odb]lv No'6]l6od 
;Ddsf] !$ cf]6f tŒjx¿sf]] ;d"x xf] .

NofGy]gfO8\; eg]sf] NofGy]gd / To;kl5sf 
;]l/odb]lv No'6]l6od ;Ddsf] !$ cf]6f 
tŒjx¿sf]] ;d"x xf] . cyjf NofGy]gfO8\; 
eGgfn] NofGy]gdb]lv No'6]l6od ;Ddsf] !% 
cf]6f tŒjx¿sf] ;d"x xf] . 

PlS6gfO8;\ eg]sf] yf]l/odb]lv n/]lG;od;Ddsf] 
!$ cf]6f tŒjx¿sf] ;d"x xf] .

PlS6gfO8;\ eg]sf] PlS6gd / To;kl5sf 
yf]l/od b]lv n/]lG;od ;Ddsf] !$ cf]6f 
tŒjx¿sf] ;d"x xf] . cyjf PlS6gfO8;\ 
eGgfn] PlS6gdb]lv n/]lG;od ;Ddsf] !% 
cf]6f tŒjx¿sf] ;d"x xf] .

NofGy]gfO8\; / PlS6gfO8;\ f Ans tŒjx¿ 
x'g\ .

NofGy]gfO8\; ;d"xcGtu{t NofGy]gd d 
Ansdf kb{5 eg]  To;kl5sf No'6]l6odb]lv 
n/]lG;od;Ddsf] !$ cf]6f tŒjx¿ dfq} f 
Ansdf kb{5g\ .

PlS6gfO8;\ ;d"x cGtu{t PlS6gd d 
Ansdf kb{5 eg] To;kl5sf yf]l/odb]lv 
n/]lG;od;Ddsf] !$ cf]6f tŒjx¿ dfq} f 
Ansdf kb{5g\ .
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oL unt cjwf/0ffx¿ ;Rofpgsf nflu lzIfsn] 5nkmn, ;fGbeL{s lrqx¿sf] k|bz{g / k|ZgpQ/af6 
:ki6 kfg{' kg]{ x'G5 .

%= l;sfO ;xhLs/0f lj|mofsnfkx¿

klxnf] lbg
d'Vo ljifoj:t'M k]l/of]l8s tflnsf, cfw'lgs k]l/of]l8s tflnsf

l;sfO pknlAw
klxnf] lbgsf] lzIf0f l;sfO lj|mofsnfkkl5 ljBfyL{ lgDglnlvt sfo{ ug{ ;Ifd x'g] 5g\ M

–	 tŒjx¿sf] juL{s/0fsf] dxŒj atfpg

–	 d]G8lne k]l/of]l8s tflnsfsf] kl/ro lbg / o;sf q'l6x¿ atfpg

–	 cfw'lgs k]l/of]l8s tflnsf;Fu ;DalGwt kbx¿sf] kl/ro lbg

–	 cfw'lgs k]l/of]l8s tflnsfsf] ;+/rgf / o;df ePsf u'|k / lkl/o8sf af/]df atfpg 

l;sfO ;xhLs/0fsf ;fdu|Lx¿
–	 cfw'lgs k]l/of]l8s tflnsfsf] rf6{ jf df]8]n, d]6fsf8{, kfj/kf]OG6 :nfO8

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !

•• ljBfyL{nfO{ cfˆgf] dgdf nfu]sf h'g;'s} j:t'x¿sf] gfd lng nufpg'xf];\ .
•• Ps hgf ljBfyL{nfO{ tL ;a} gfdx¿ l6Kg nufpg'xf];\ .
•• dfgf}F ljBfyL{n] 8]:s, a]Gr, lstfa, sfkL, snd, ;6{, KofG6, k|ms, sDKo'6/, df]afOn, lrd h:tf 

j:t'x¿sf] gfd eg] . ca tL j:t'x¿ ofb u/]/ eGg nufpg'xf];\ .
•• ca tL j:t'x¿nfO{ ldNbfh'Nbf u'0fsf cfwf/df juL{s/0f ug{ nufpg'xf];\ .
•• Ps hgf ljBfyL{nfO{ af]8{df tn lbOPsf] h:tf] tflnsf agfO{ ljleGg zLif{sdf j:t'x¿nfO{ 

tflnsf eg{ nufpg'xf];\ .

sIffsf]7fsf] ;fdfg :6];g/L ljBfno kf];fs ljB'tLo pks/0f ===========

8]:s lstfa, ;6{, sDKo'6/,

a]Gr

•• tflnsf cjnf]sg u/fpFb} ;dfg / c;dfg u'0fx¿sf cfwf/df j:t'x¿nfO{ ljleGg ;d"xdf 
5'6\ofpg] k|lj|mof juL{s/0f xf] eGg] lgisif{df k'Ug ;xof]u ug'{xf];\ .
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•• ca ljBfyL{nfO{ ;'?df j:t'x¿sf] gfd ofb ug{ ;lhnf] eof] jf ;dfg u'0fsf cfwf/df juL{s/0f 
ubf{ ;lhnf] eof] eGg] k|Zg ug{'xf];\ .

•• juL{s/0fn] s'g} klg ljifosf] cWoognfO{ ;lhnf] agfpF5 eGg] lgisif{ lgsfNg] ;xhLs/0f 
ug{'xf];\ .

lgisif{

;dfg u'0f / c;dfg u'0fsf cfwf/df ul/Psf] ;d"xLs/0fnfO{ jlu{s/0f elgG5 . o;n] s'g} klg 
ljifosf] cWoognfO{ ;lhnf] / l56f] agfpF5 .

lj|mofsnfk @ d]G8lnesf] k]l/of]l8s tflnsf

–	 lj|mofsnfk ! sf] dl:tis dGygdf u/]sf] 5nkmnsf cfwf/df lj1fgsf] ljsf; ;Fu;Fu} 
w]/}eGbf w]/} tŒjx¿sf] kQf nfUb} hfg] j|mddf ltgLx¿sf] Ps Ps u/L cWoog ug{ ;do 
/ ldlxg]tsf] lx;fan] uf/f] x'Fb} uof] / To;}n] juL{s/0f ug'{ k/]sf] hfgsf/L u/fpg'xf];\ . 
;s];Dd of] lgisif{ ljBfyL{x¿af6} cfcf];\ eGgsf] nflu ;xhLs/0f ug{'xf];\ .

–	 k]l/of]l8s tflnsfsf] lgdf{0fsf] ljifodf d]G8lnen] k'¥ofPsf] of]ubfgsf af/]df cfOl;6Lsf] 
k|of]uaf6 kfj/kf]OG6 :nfO8 k|bz{g u/L jf af]8{df dxŒjk'0f{ aFbfx¿ n]v]/ rrf{ ug{'xf];\ . 

–	 d]G8lnesf] k]l/of]l8s lgod n]lvPsf] d]6fsf8{ af]8{df 6fF:g'xf];\ / o;sf] cy{ s] xf]nf eg]/ 
5nkmn ug{'xf];\ .

–	 ljBfyL{af6 cfPsf s'/fx¿nfO{ ;d]6\b} o;sf] cy{ tŒjx¿sf] /f;folgs tyf ef}lts u'0f 
kf/df0fljs ef/ a9\b} hfg] j|mddf kl/jt{g x'Fb} hfG5 / Pp6f lglZrt cGt/fndf bf]xf]l/b} 
hfG5 eGg] xf] eg]/ a'emfpg'xf];\ .

–	 lzIfsn] cfO;f]6f]k eg]sf] s] xf] < xfO8«f]hgsf cfO;f]6kx¿ (1H
1, 1H

2, 1H
3) df kf/df0fljs 

;ª\Vof ;dfg t/ kf/df0fljs ef/ km/s km/s x'G5 eg]/ :ki6 kfg{'xf];\ . To;kl5 d]]G8lnesf] 
k]l/of]l8s tflnsfn] cfO;f]6f]ksf] :yfgsf af/]df atfpg g;Sg', kf/df0fljs ef/sf] a9\bf] 
j|mddf tŒjx¿sf] juL{s/0f ul/Psf] elgP tfklg s'g} s'g} :yfgx¿df sd kf/df0fljs ef/ 
ePsf] tŒj klxnf / a9L kf/df0fljs ef/ ePsf] tŒj -h:t} cfu{geGbf kf]6fl;od_ kl5 
cfPsf] h:tf sldsdhf]/Lsf af/]df 5f]6s/Ldf s'/f ug{'xf];\ .

lgisif{

sd ;dodf w]/} tŒjx¿sf] j}1flgs 9ª\uaf6 cWoog ug{sf nflu juL{s/0f ug{' k¥of] . ljleGg 
;dodf ljleGg j}1flgsx¿n] tŒjx¿sf] juL{s/0f ug]{ k|of; u/]sf lyP t/ k]l/of]l8s tflnsfsf] 
lgdf{0fdf d]G8lnen] k'¥ofPsf] of]ubfg dxŒjk"0f{ /x]sf] 5 . t/ d]G8lnesf] k]l/of]l8s tflnsfn] klg 
tŒjx¿sf] cWoog;Fu ;DalGwt ljljw s'/fx¿nfO{ ;d]6\g g;s]kl5 cfw'lgs k]l/of]l8s tflnsfsf] 
lgdf{0f eof] eGg] lgisif{ lgsfNg'xf];\ .
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lj|mofsnfk # ;DalGwt kbx¿;Fu kl/lrt x'g] .

–	 cfw'lgs k]l/of]l8s tflnsf;Fu ;DalGwt ;a} kbx¿ d]6f sf8{df n]Vg], h:t}M k]l/of]l8s, u'|k, 
lkl/o8, Ans, ;+o'Hotf, kf/df0fljs ;fOh, On]S6«f]kf]lhl6le6L, On]S6«f]g]u]l6le6L / /f;folgs 
;lj|motf cflb 

–	 oL kbx¿sf] zflAbs cy{ / kf7df o;sf] cy{sf af/]df 5nkmn ug]{

–	 kbx¿sf] kl/efiff n]lvPsf] d]6fsf8{ cufl8 /fVg] 

–	 ljBfyL{nfO{ kfn};Fu af]nfO{ kl/efiff / kb ldnfP/ af]8{df 6fF:g nufpg]

lgisif{

k]l/of]l8s eGgfn] lglZrt ;dosf] cGt/fndf bf]xf]l/g] eGg] a'lemG5 ., u'|k eGgfn] ;dfg u'0f ePsf 
tŒjx¿ ePsf] 7f8f] dxn (Column) eGg] a'lemG5 . lkl/o8 eGgfn] j|mdzM u'0fdf kl/jt{g x'Fb} 
hfg] tŒjx¿sf] t];f]{ nx/ (Row) eGg] a'lemG5 . Ans eGgfn] /f;folgs tyf ef}lts u'0f ;dfg 
ePsf tŒjx¿sf] ;d"xx¿ kg]{ k]l/of]l8s tflnsfsf] c+z eGg] a'lemG5, ;+o'Hotf eGgfn] tŒjx¿sf] 
c¿ tŒjx¿;Fu ;+of]hg ug{ ;Sg] Ifdtf eGg] a'lemG5 . kf/df0fljs ;fOh tŒjx¿sf] k/df0f'sf] 
cfsf/ eGg] a'lemG5 . On]S6«f]kf]lhl6le6L eGgfn] tŒjx¿sf] On]S6«f]g lbg ;Sg] Ifdtf eGg] a'lemG5 .  
On]S6«f]g]u]l6le6L eGgfn] tŒjx¿sf] On]S6«f]g lng ;Sg] Ifdtf eGg] a'lemG5 . To:t} /f;folgs 
;lj|motf eGgfn] tŒjx¿sf] /f;folgs k|ltlj|mofdf efu lng ;Sg] Ifdtf eGg] a'lemG5 . o;/L o; 
lj|mofsnfkaf6 ljBfyL{n] kf7;Fu ;DalGwt zAbx¿sf] cy{ yfxf kfpg] 5g\ .

lj|mofsnfk $M cfw'lgs k]l/of]l8s tflnsf

cfw'lgs k]l/of]l8s tflnsfdf kbx¿sf] kl/ro lbgsf nflu POE ( Predict, Observe, Explain) 
lj|mofsnfkcg';f/ lgDglnlvt sfo{ u/fpg'xf];\ M

-s_	 cfw'lgs k]l/of]l8s tflnsfsf] lrq af]8{df 6fF:g'xf];\ jf df]8]n 5 eg] df]8]n k|bz{g u/L u|'k, 
lkl/o8 / k]l/of]l8s zAbsf :yfg s'g s'g xf] < cg'dfg ug{ nufpg'xf];\ .

-v_	 ;a} ljBfyL{nfO{ Psl5g cjnf]sg ug{ nufO{ tL kbx¿ sxfF sxfF k5{g < vf]Hg nufpg'xf];\ .  
cfˆgf] cjnf]sgsf cfwf/df cg'ej u/]sf s'/fx¿ n]Vg nufpg'xf];\ .
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-u_	 o;sf cfwf/df k]lof]l8s tflnsfdf 7f8f] dxn u|'k, t];f]{ nx/ lkl/o8 / lglZrt cGt/fnkl5sf] 
k'g/fj[lt k]l/of]l8s xf] eg]/ 
JofVof ug{ nufpg'xf];\ . 
o;nfO{ k|ltlglwd"ns ¿kdf 
;femf ug{ nufpg'xf];\ .

-3_	 To;kl5 lj|mofsnfk @ df 
5nkmn u/]sf d]G8lnesf] 
k]l/of]l8s tflnsf;DaGwL 
q'l6x¿nfO{ :d/0f u/fpFb} 
cfw'lgs k]l/of]l8s tflnsfsf] kl/ro lbg'xf];\ . s;/L cfw'lgs k]l/of]l8s tflnsfn] oL 
sldsdhf]/Lx¿nfO{ ;Daf]wg u5{ 5nkmn ug{'xf];\ .

-ª_	 cfw'lgs k]l/of]l8s lgod n]lvPsf] d]6fsf8{ af]8{df 6fF:g'xf];\ / o;sf] cy{ s] xf]nf eg]/ 
5nkmn ug{'xf];\ .

-r_	 ljBfyL{af6 cfPsf s'/fx¿nfO{ ;d]6\b} o;sf] cy{ tŒjx¿sf] /f;folgs tyf ef}lts u'0f 
kf/df0fljs ef/ a9\b} hfg] j|mddf kl/jt{g x'Fb} hfG5 / Pp6f lglZrt cGt/fndf bf]xf]l/Fb} 
hfG5 eGg] xf] eg]/ lnlyod, ;f]l8od / kf]6fl;odsf] pbfx/0f lbFb}  a'emfpg'xf];\ .

-5_	 To:t} k]l/of]l8s tflnsfsf] s'g} Pp6f u'|k b]vfpFb} To;df /x]sf tŒjx¿sf] /f;folgs tyf 
ef}lts u'0fsf af/]df 5nkmn ug{'xf];\ / ;dfg u'0f ePsf sf/0fn] logLx¿nfO{ Pp6} 7f8f] 
sf]7fdf /flvPsf] eGb} u'|ksf] kl/ro lbg'xf];\ / hDdf !* cf]6f u'|k /x]sf] s'/f hfgsf/L 
lbg'xf];\ .

-h_	 To:t} k]l/of]l8s tflnsfsf] s'g} Pp6f lkl/o8 b]vfpFb} To;df /x]sf tŒjx¿sf] /f;folgs 
tyf ef}lts u'0fsf af/]df 5nkmn ug{'xf];\ / j||mdzM u'0fdf kl/jt{g cfpg] ePsf sf/0fn] 
logLx¿nfO{ Pp6} t];f]{ nx/df /flvPsf] eGb} lkl/o8sf] kl/ro lbg'xf];\ / hDdf & cf]6f 
lkl/o8 /x]sf] s'/f hfgsf/L lbg'xf];\ .

-em_	 k]l/of]l8s tflnsfdf sltcf]6f  /ªx¿ 5g\ cjnf]sg ug{ nufpg'xf];\ . tL /ªx¿n] s] ;ª\s]t 
ug{ vf]h]sf] xf]nf 5nkmn ug{ nufpg'xf];\ .

-`_	 k|To]s /ªn] s'g s'g u'|k hgfpg vf]h]sf] xf] / tL u'|ksf] tŒjx¿sf af/]df 5nkmn u/fpg'xf];\ .

-6_	 dflysf] k]l/of]l8s tflnsfdf /ftf] /ªn] cNsfnL wft'nfO{ hgfp5 . cNsfnL wft' k]l/of]l8s 
tflnsfsf] u'|k ! df kb{5 . logLx¿sf] aflx/L ;]ndf Pp6f dfq} On]S6«f]g x'G5 . To;}n] 
logLx¿n] /f;folgs k|ltlj|mofsf] j|mddf Pp6f On]S6«f]g lbP/ cfˆgf] lj|moflzntf hgfpF5 .  
h;sf sf/0f logLx¿df wft'sf] u'0f x'g] s'/f atfpg'xf];\ . To:t} logLx¿n] kfgLdf 3'n]/ 
cNsfnL agfpg] ePsfn] cNsfnL wft' elgg] s'/fsf] hfgsf/L lbg'xf];\ .

-7_	 To:t} u/L c¿ /ª / To; u'|k / u'|kdf kg]{ tŒjx¿sf af/]df 5nkmn ub}{ hfg'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)446

d]G8]lnesf] k]l/of]l8s tflnsfdf ePsf q'l6 jf sdhf]/Lx¿ ;'wf/ ug]{ j|mddf cfw'lgs k]l/of]l8s 
tflnsfsf] ljs; eof] . of] tflnsf cfw'lgs k]l/of]l8s lgoddf cfwfl/t 5 h;df tŒjnfO{ 
kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf ldnfP/ /flvPsf] 5 . o;df ;ftcf]6f lkl/o8 / 18 u|'k 
5g\ .

d"Nofª\sg
•• k|To]s lj|mofsnfk tyf cGt/ls|ofdf ljBfyL{sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 

gePsf ljBfyL{nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .
•• ;+1fgfTds If]qsf z}Ifl0fs  Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs 

¿kdf ;f]Wg'xf];\ .
•• tŒjx¿sf] juL{s/0f lsg ug{' k¥of] <
•• d]G8lnen]] k]l/of]l8s tflnsf s]sf cfwf/df tof/ u/]Psf lyP <
•• d]G8lnesf] k]l/of]l8s tflnsfsf] lgod / o;sf] cy{ eGg'xf];\ jf n]Vg'xf];\ .
•• cfw'lgs k]l/of]l8s tflnsf s]sf cfwf/df tof/ ul/Psf] lyof] <
•• cfw'lgs k]l/of]l8s tflnsfn] d]G8lnesf] k]l/of]l8s tflnsfsf] sldsdhf]/L x6fpg s;/L 

;kmn eof] <
•• cfw'lgs k]l/of]l8s tflnsfsf] lgod / o;sf] cy{ eGg'xf];\ .
•• u'|k / lkl/o8sf] kl/ro lbg'xf];\ .
•• cfw'lgs k]l/of]l8s tflnsfdf sltcf]6f u'|k / lkl/o8 5g\ <

o;sf cfwf/df ljBfyL{sf] a'emfO n]vfhf]vf u/L ;a}n] l;s]sf] ;'lglZrt ug{'xf];\ .

kl/of]hgf sfo{
Pp6f rf6{k]kdf cfw'lgs k]l/of]l8s tflnsfsf] kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿ ;d]6]/ 
tflnsf tof/ u/L To;df u|'k, lkl/o8nfO{ cnu cnu /ªåf/f ;ª\s]t u/L dflysf k|Zgx¿sf] pQ/ 
vf]HfL sIffdf k|:t't ug{ nufpg'xf];\ .

bf];|f] lbg
d'Vo ljifoj:t'

cfw'lgs k]l/of]l8s tflnsfdf u'|k / lkl/o8sf] ;ª\Vof, wft', cwft' / cw{wft'sf] :yfg, cNsfnL 
wft', cNsnfOg cy{ wft'sf] :yfg / ljz]iftf, ;ª\j|md0f wft'sf] :yfg, NofGy]gfO8\; / PlS6gfO8\;sf] 
:yfg, lgl:j|mo wft'sf] :yfg

l;sfO pknlAw
bf];|f] lbgsf] lzIf0f z}Ifl0fs  lj|mofsnfkkl5 ljBfyL{x¿ lgDglnlvt sfo{ ug{ ;Ifd x'g] 5g\ M

•• cfw'lgs k]l/of]l8s tflnsfsf] ;+/rgf / o;df ePsf u'|k / lkl/o8sf af/]df atfpg
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•• cfw'lgs k]l/of]l8s tflnsfdf wft', cwft' / cw{wft'sf] :yfg atfpg 
•• cNsfnL wft', cNsnfOg cy{ wft'sf] :yfg / ljz]iftf atfpg 
•• ;ª\j|md0f wft'sf] :yfg, nfGy]gfO8\; / PlS6gfO8\;sf] :yfg,  lgl:j|mo tŒjx¿sf] :yfg atfpg .

l;sfO ;xhLs/0fsf ;fdu|Lx¿
cfw'lgs k]l/of]l8s tflnsfsf] rf6{ jf df]8]n

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M k"j{ sIffsf] k'g/fj[lQ

QAP ( Question-Answer-Pair activity)
-s_	 Pp6f sf8{df Pp6f k|Zg h:t}M tŒjx¿sf] juL{s/0fsf] dxŒj s] 5 < d]G8lnesf] k]l/of]l8s 

tflnsfsf] q'l6 s] s] x'g\ < d]G8lnesf] k]l/of]l8s lgod s] xf] < cfw'lgs k]l/of]l8s lgod s] 
xf] < d]G8lnesf] k]l/of]l8s lgodsf] cy{ s] xf] < cfw'lgs k]l/of]l8s lgodsf] cy{ s] xf] < 
cfw'lgs k]l/of]l8s tflnsfsf] u'|k eg]sf] s] xf] < lkl/o8 eg]sf] s] xf] <  oL k|Zgsf] pTt/ 
cnu cnu sf8{df n]v]/ sIffdf 5l/lbg'xf];\ / ljBfyL{nfO{ k|Zg / pQ/sf] hf]8f ldnfpg 
nufpg'xf];\ .

-v_	 o;sf cfwf/df lzIfsn] ;a} k|Zgsf] pQ/ 5f]6s/Ldf :ki6 kf/L lbg'xf];\ .

lgisif{M

o;af6 cfw'lgs k]l/of]l8s tflnsfsf] kl/ro, u'|k / lkl/o8sf af/]df :ki6 wf/0ff ljsf; x'G5 .

lj|mofsnfk @M cfw'lgs k]l/of]l8s tflnsfsf] ljz]iftfx¿

-s_	 Pp6f cfw'lgs k]l/of]l8s tflnsfsf] /ª\uLg lrq sIffsf]7fdf ;j}n] b]Vg] u/L k|bz{g u/L 
k]l/of]l8s tflnsfdf sltcf]6f  /ªx¿ 5g\ cjnf]sg ug{  nufpg'xf];\ . tL /ªx¿n] s] ;ª\s]t 
ug{ vf]h]sf] xf]nf 5nkmn ug{ nufpg'xf];\ .

-v_	 k|To]s /ªn] s'g s'g u'|k hgfpg vf]h]sf] xf] k|To]s ljBfyL{nfO{ cfcfkmgf] sfkLdf l6kf]6 u/L 
k|ltgLlwd"n ¿kdf k|:t't ug{ nufpg'xf];\ .

-u_	 To:t} u/L c¿ /ª / To; u'|k / u'|kdf kg]{ 
tŒjx¿sf af/]df 5nkmn ub}{ hfg'xf];\ .

-ª_	 ljBfyL{nfO{ cNsfnL wft', cnsnfOg cy{ 
wft', cw{ wft', cwft', lgl:j|mo Uof;, ;ª\j|md0f 
wft', n]Gy]gfO8;\ / PlS6gfO8;\ ;a}sf af/]df 
hfgsf/L u/fO;s]kl5 ;d"xdf ljefhg ug{'xf];\ .

-r_	 ljBfyL{nfO{ ljleGg ;d"xdf ljefhg u/L Pp6f ;d"xnfO{ Pp6f kg]{ ul/ cNsfnL wft', 
cNsnfOg cy{ wft', cw{ wft', cwft', lgl:j|mo Uof;, ;ª\j|md0f wft', n]Gy]gfO8;\ / PlS6gfO8;\ 
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n]Vg nufpg'xf];\ / cfˆgf] z/L/df 6fF:g nufpg'xf];\ . ljBfyL{nfO{ cfˆgf] z/L/df h] n]lvPsf] 
5 tŒjx¿sf] To; ;d"xsf] ljz]iftfsf af/]df yfxf x'g'k5{ eGg] s'/fsf] hfgsf/L lbg'xf];\ .

-5_	 sIffsf]7f jf ljBfnosf] rp/df tn lbOPadf]lhdsf] vfnL k]l/of]l8s tflnsf lgdf{0f ug]{ / 
cfcfˆgf] :yfgdf a:g nufpg'xf];\ .

-h_	 ;f] :yfgdf lsg a;]sf] ljBfyL{nfO{ 
eGg nufpg'xf];\ . cyjf sf]xL 
;fly lsg Tof] :yfgdf a;]sf] xf] 
eg]/ csf]{ ;d"xsf] ljBfyL{nfO{ 
;f]Wg'xf];\ .

-em_	 logLx¿dWo] clGtd On]S6«f]g s 
caf{O6ndf kg]{ tŒjx¿ /x]sf 
u'|kx¿ /x]sf] k]l/of]l8s tflnsfsf] 
c+znfO{ s Ans, clGtd On]S6«f]g 
p caf{O6ndf kg]{ tŒjx¿ /x]sf 
u'|kx¿ /x]sf] k]l/of]l8s tflnsfsf] c+znfO{ p Ans, clGtd On]S6«f]g d caf{O6ndf kg]{ tŒjx¿ 
/x]sf u'|kx¿ /x]sf] k]l/of]l8s tflnsfsf] c+znfO{ d Ans,  clGtd On]S6«f]g f  caf{O6ndf 
kg]{ tŒjx¿ /x]sf u'|kx¿ /x]sf] k]l/of]l8s tflnsfsf] c+znfO{ f Ans elgG5 eGg] tYosf] 
hfgsf/L k]l/of]l8s tflnsfsf cfwf/df :ki6 kfb]{ lgDglnlvt lgisif{ lbg'xf];\ .
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;a;]nsf cfwf/df tŒjsf] On]S6«f]lgs ljGof; n]Vb} hfFbf k/df0f'sf] clGtd Eofn]G; ;a;]n s 
df On]S6«f]g 6'ª\luG5g\ eg] ;f] tŒj s Ansdf k5{ . To;} u/L p ;a;]ndf 6'ª\luFbf p Ans, d 
df 6'ª\lubf d Ans / f df 6'ª\lubf f Ans x'G5 .

d"Nofª\sgM
k|To]s lj|mofsnfk tyf cGt/ls|ofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
geP]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]lv df}lvs ¿kdf 
;f]Wg'xf];\ M

!=	 u'|k / lkl/o lar s] leGgtf 5 <

@=	 cfw'lgs k]l/of]l8s tflnsfdf wft', cwft' / cw{wft' s'g s'g u'|kdf /flvPsf 5g\ <

#=	 cNsfnL wft', cNsnfOg cy{ wft' s'g s'g u'|kdf /flvPsf 5g\ <

$=	 ;d"x ! sf tŒjx¿nfO{ cNsfnL wft' lsg elgPsf] xf] <

%=	 ;d"x @ sf tŒjx¿nfO{ cNsfnfOg cy{ wft' lsg elgPsf] xf] <

^=	 cfw'lgs k]l/of]l8s tflnsfdf ;ª\j|md0f wft'sf] :yfg, NoffGy]gfO8\; / PlS6gfO8\; / lgl:j|mo 
wft'sf] :yfg s'g s'g u'|kdf /flvPsf 5g\ <

&=	 NofGy]gfO8\; / PlS6gfO8\;nfO{ lsg d'Vo tflnsfsf] d'lg 5'6\6} tflnsf agfP/ /flvPsf] xf] <

 kl/of]hgf sfo{
kf/df0fljs ;ª\Vof ! b]vL @) ;Ddsf tŒjx¿nfO{ k]l/of]l8s tflnsfdf b]vfP/ To;df cNsfnL 
wft', cNsfnfOg cy{ wft', To;sf Ansx¿ -s,p _ ;ª\s]t u/L sIffdf k|bz{g ug{'xf];\ . ;fy} o;df 
d / f Ans tŒjx¿ o;df lsg c6fpg ;lsPg :ki6 kfg{'xf];\ .

t];|f] lbg
d'Vo ljifoj:t'

pk;]nsf cfwf/df tŒjx¿sf] On]S6«f]lgs ljGof;, ckmafpsf] l;4fGt 

l;sfO pknlAw
-s_	 ;]ndf pk;]nx¿ x'G5g\ / pk;]nx¿df lglZrt ;ª\Vofdf On]S6«f]gx¿ x'G5 eGg] wf/0ffsf] 

ljsf; x'g] 5 .

-v_	 tŒjx¿sf] pk;]nsf cfwf/df On]S6«f]g ljGof; ug{ ;Ifd x'g] 5g\ .

l;sfO ;xhLs/0fsf ;fdu|Lx¿
tflnsf tyf lrqx¿
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l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

-s_	 ljBfyL{x¿nfO{ lgDglnlvt k|Zgx¿ kfn}kfnf] APPLE ( A= Ask question in a whole 
group, P= pause for a while, P= pick a person, L= Listen carefully, E= Evaluate 
the answer)  Technique k|of]u u/]/  dl:tis dGyg u/fpg'xf];\ .

•• k/df0f'df On]S6«f]g sxfF /x]sf] x'G5 <
•• On]S6«f]g 3'Dg] af6f]nfO{ s] elgG5 <
•• ;]n / ;a;]n eg]sf] s] xf] <
•• caf{O6n eg]sf] s] xf] <

-v_	 o;sf cfwf/df k/df0f'df On]S6«f]g Go'lSno;sf] j/k/ lglZrt af6f]df 3'ld/x]sf] x'G5 . 
;f] lglZrt af6f]nfO{ ;]n elgG5 . t/ ;]ndf On]S6«f]g 3'D5 eGg] tYon] On]S6«f]gsf] ;a} 
ljz]iftfx¿ atfpg g;s]sfn] yk cWoog ug]{ j|mddf ;]nleq ;a;]n x'G5 / ;a;]nleq 
caf{O6n x'G5 / caf{O6nleq On]S6«f]gx¿ /x]sf] x'G5 eGg] lgisif{ lgsfNg'xf];\ .

lj|mofsnfk @

-s_	 k/df0f'df slt k|sf/sf ;]nx¿ x'G5g\ < eGg] k|Zgaf6 lj|mofsnfksf] ;'?cft ug{'xf];\ . K, 
L, M, N ;]nx¿ x'G5g\ eGg] pQ/ lbgsf nflu ;xhLs/0f ug{'xf];\ .

-v_	 tL ;]nx¿df sltcf]6f On]S6«f]gx¿ 
x'G5 eg]/ s;/L yfxf kfpg ;lsG5 <  
eGg] k|Zg ug{'xf];\ . 2n2 ;"q k|of]u 
u/L ;]nx¿df On]S6«f]gsf] ;ª\Vof 
kQf nufpg ;lsG5 eGg] pQ/ lbgsf nflu ;xhLs/0f ug{'xf];\ .

-u_	 2n2 ;"q k|of]u u/L ;]nx¿df x'g] On]S6«f]gsf] ;ª\Vof kQf nufpg lbg'xf];\ . ;a} ljBfyL{n] tn 
lbPadf]lhd ljleGg ;]nx¿df On]S6«f]gsf] ;ª\Vof kQf nufpg ;Sof] ;s]g cjnf]sg ug{'xf];\ .  
ug{ g;s]sf ljBfyL{nfO{ yk ;xfotf k|bfg ug{'xf];\ .
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-3_	 ca ljBfyL{nfO{ tn lbOPsf] h:tf] lrq b]vfpFb} 
of] lrqdf s] b]vfpg vf]h]sf] xf] ;f]Wg'xf];\ . 
ljBfyL{x¿sf] k|ltlj|mofx¿nfO{ ;d]6\b} K, L, M, N 
;]nx¿df ljleGg ;ª\Vofdf pk;]nx¿ x'G5g\ eGg] 
s'/fsf] hfgsf/L lbg'xf];\ . km]l/ klg lrqlt/} Wofg 
cfsif{0f u/L K ;]ndf Pp6f s,  L ;]ndf b'O{6f s, 
p, M ;]ndf tLgcf]6f s, p, d, N ;]ndf rf/cf]6f s, 
p, d / f pk;]nx¿ x'G5g\ eGg] hfgsf/L lbg'xf];\ .

-ª_	 s, p, d / f pk;]nx¿df /xg] On]S6«f]gx¿sf] ;ª\Vof km/s km/s x'G5 eGg] s'/fsf] hfgsf/L 
lbFb}  lbOPsf] tflnsfsf] dbtaf6 pk;]nx¿df /xg] On]S6«f]gx¿sf] ;ª\Vof atfpg'xf];\ .

;a;]n On]S6«f]gx¿sf] ;ª\Vof
s 2
p 6
d 10
f 14

-r_	 ;du|df tnsf] tflnsf 
b]vfO{ tŒjx¿sf] pk;]nsf 
cfwf/df On]S6«f]g ljGof; 
ug{ tof/ agfpg'xf];\ .

-5_	 On]S6«f]g ljGof; ubf{ Go"g 
zlSt ePsf] ;]ndf klxnf 
/ a9L zlSt ePsf] ;]ndf kl5 On]S6«f]gx¿ el/Fb} hfG5 eGg] ckmjfpsf] l;4fGtsf af/]df 
hfgsf/L ug{'xf];\ .

cyjf,

kf7\ok':tsdf ePsf] lbOPsf] qmd b]vfpg'xf];\ / 3d 
eGbf klxnf 4s, 4d eGbf klxnf 5s / 5d eGbf klxnf 
4f cfPsf] s'/fnfO{ Wofgk"j{s x]g{ nufpg'xf];\ .

-h_	 sIffdf ePsf ljBfyL{nfO{ cfjZostfcg';f/ 
;d"xdf ljefhg u/]/ k|To]s ;d"xnfO{ kf/df0fljs 
;ª\Vof ! b]lv @) ;Ddsf tŒjx¿sf] ;d"x 
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cg';f/ rf6{k]k/df ;a;]nsf cfwf/df On]S6«f]lgs ljGof; ug{ nufP/ sIffdf k|bz{g ug{ 
nufpg'xf];\ .
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k/df0f'sf] cjf{O6ndf On]S6«f]g /x]sf x'G5g\ . k|To]s ;a;]ndf /xg] Onf]S6«f]gsf] ;ª\Vof km/s 
km/s x'G5 h:t} M s df 2, p df 6, d df 10 / f df 14 On]S6«f]g /x]sf x'G5g\ . On]S6«f]lgs 
ljGof;sf] j|mddf Go"g

zlStb]lv j|mdz M pRr zlStsf] txdf eg]{ ul/G5 / clGtddf pRr zlSt ePsf] ;A;]ndf 
On]S6«f]g el/G5 . Pp6

lrqdf b]vfPcg';f/ x/]s cjf{O6ndf clwstd 
2 On]S6«f]g /xG5g\  eGg] s'/f :ki6 kfg'{xf];\ .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGtls{|ofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL gePsf 
ljBfyL{nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . 

;+1fgfTds If]qsf z}Ifl0fs  Ifdtfsf] d"Nofª\sg ug{ kfn}kfnf] tŒjx¿sf pk;]nsf cfwf/df 
On]S6«f]g ljGof; ug{ nufpg'xf];\ .

u[xsfo{
kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf tŒjx¿sf pk;]nsf cfwf/df On]S6«f]g ljGof; ug{'xf];\ .

rf}yf] lbg
d'Vo ljifoj:t'M cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿sf]] juL{s/0f, wft', cwft' / cw{wft' 

l;sfO pknlAw
-s_	 k]l/of]l8s tflnsfdf /x]sf wft', cw{ wft' / cwft'x¿ klxrfg ug{ 

-v_	 k]l/of]l8s tflnsfdf /x]sf wft', cw{ wft' / cwft'x¿sf] /f;folgs tyf ef}lts u'0fx¿ j0f{g 
ug{

l;sfO ;xhLs/0fsf ;fdu|Lx¿M k]l/of]l8s tflnsf

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

-s_	 kf7\ok':tsdf ePsf] lj|mofsnfk !$=% u/fpgsf] nflu rf/cf]6f ;d"x ljefhg ug{'xf];\ . 
k|To]s ;d"xnfO{ j|mdzM k|Zg g= !, @, # / $ lbg'xf];\ / 5nkmn u/L pQ/ vf]Hg nufpg'xf];\ .  
Go'hlk|G6 jf rf6{k]k/df n]Vg nufpg'xf];\ / kfn};Fu k|:t'lt ug{ nufpg'xf];\ .
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-v_	 ljBfyL{sf] ;d"xn] u/]sf] k|:t'ltdf cfˆgf] k[i7kf]if0f k|bfg ub}{ hfg'xf];\ . ljBfyL{n] u/]sf] 
k|:t'lt oL s'/fx¿ ;d]6]sf] x'g'k5{ .

•• xfO8«f]hgsf] aflx/L ;]ndf Pp6fdfq} On]S6«f]g x'G5 . o;n] cfˆgf]eGbf w]/} On]S6«f]g]u]l6le6L 
ePsf tŒjx¿;Fu  k|ltj|mof ubf{ (HCl, HBr) On]S6«f]g lbg] / cfˆgf]eGbf sd On]S6«f]g]u]l6le6L 
ePsf tŒjx¿;Fu k|ltj|mof ubf{ (NaH, KH) On]S6«f]g lng] u5{ To;}n] o;df ;d"x IA / VIIA 
b'j}}sf] u'0fx¿ x'G5 .

•• cNsfnL wft'x¿ eg]sf] ;d"x IA, df kg]{ tŒjx¿ x'g\ . logLx¿sf] aflx/L ;]ndf Pp6f, On]S6«f]g 
x'G5 / On]S6«f]g lbP/ lj|moflzntf hgfpF5 . To;}n] logLx¿df wft'sf] u'0fx¿ x'G5 .

•• x]nf]hg eg]sf] ;d"x VIIA df kg]{ tŒjx¿ x'g\ . logLx¿sf] aflx/L ;]ndf & cf]6f On]S6«f]gx¿ 
x'G5 / On]S6«f]g lnP/ lj|moflzntf hgfpF5 . To;}n] logLx¿df cwft'sf] u'0fx¿ x'G5 .

  

lj|mofsnfk @ M wft', cwft' / cw{wft'

–	 ljBfyL{x¿nfO{  A, B, C, D, E, F u/L 5 cf]6f ;d"xdf ljefhg ug{'xf];\ . 

–	 ;d"x A nfO{ wft',, B nfO{ cwft'  C nfO{ cw{wft' , D nfO{ lgl:j|mo Uof;, E nfO ;ª\j|md0f 
wft', / F nfO{ NofGy]gfO8 / PlS6gfO8 kf7\ok':tsaf6 cWoog ug{ nufO {d'Vo d'Vo 
a'Fbfx¿nfO{ Go'hlk|G6 jf rf6{k]k/df n]Vg nufpg'xf];\ / kfn};Fu k|:t'lt ug{ nufpg'xf];\ .
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–	 k|To]s ;d"xdf Pen in the middle lj|mofsnfk u/fO{ ;d"xsf] Ps hgf nfO{ k|:t't ug{ nufO{ 
afFsL ;d"xnfO{ ;'rgfd"ns k[i6kf]if0f k|bfg ug{ nufpg'xf];\ .

–	 Pen in the middle lj|mofsnfk u/fpg] tl/sf M Desk df pen 3'dfP/ :jtGq 5f]l8lbg] 
k]g /f]lsSbf h;nfO{ kf]OG6 u5{ p;nfO{ k|:t't ug{ nufpg]

o;sf cfwf/df lgDglnlvt lgisif{ lgsfNg]

–	 On]S6«f]g lbg] Ifdtf ePsf tŒjx¿nfO{ wft' elgG5 .

–	 On]S6«f]g lng] Ifdtf ePsf tŒjx¿ cwft' x'g\ .

–	 Aff]/f]g, l;lnsg, hd]{lgod cflb cw{wft' x'g\ .

–	 ;fdfGo cj:yfdf /;folgs k|ltlj|mofdf efu glng] tŒjx¿ lgl:j|mo Uof; x'g\ .

–	 clGtd On]S6«f]g clGtd bf];|f] ;]ndf el/g] tŒjx¿ ;ª\j|md0f wft' x'g\ .

–	 NofGy]gd b]vL n'6]l6od ;Ddsf !% cf]6f tŒjx¿nfO{ NofGy]gfO8 elgG5 .

–	 PlS6gdb]lv nj/]lG;od ;Ddsf !% cf]6f tŒjx¿ PlS6gfO8\; x'g .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGtls|ofdf ljBfyL{sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL gePsf 
ljBfyL{nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lbOPsf k|Zgx¿ ;f]Wg'xf];\ M

-s_	 k]l/of]l8s tflnsfdf /x]sf wft', cw{ wft' / cwft'x¿sf] :yfg sxfF sxfF /x]sf] 5 < 

-v_	 k]l/of]l8s tflnsfdf /x]sf wft'sf] /f;folgs tyf ef}lts u'0fx¿ j0f{g ug{'xf];\ .

-u_	 k]l/of]l8s tflnsfdf /x]sf cw{ wft'sf] /f;folgs tyf ef}lts u'0fx¿ j0f{g ug{'xf];\ .

-3_	 k]l/of]l8s tflnsfdf /x]sf cwft'x¿sf] /f;folgs tyf ef}lts u'0fx¿ j0f{g ug{'xf];\ .

 sIffsfo{
;d"x sfo{df l6kf]6 ul/Psf aF'bfx¿nfO{ rf6{k]k/df n]Vg  nufO leQfdf 6f:g nufpg] / To;kl5 
;a} ljBfyL{nfO{ nfOgdf pleP/ kfn}kfnf] cjnf]sg cWog ub}{ Uofn/L jfs ug{ nufpg] .

kl/of]hgf sfo{
:yfgLo :t/df kfOg] ;fdlu|x¿af6 cfw'lgs k]l/of]l8s tflnsfsf] gd'gf tof/ ug{'xf];\ . tof/ 
ul/Psf] gd'gf sIffdf k|:t't ug{ nufpg'xf];\ .

kfFrf}F lbg
d'Vo ljifoj:t'

k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] ;+o'Hotf, kf/df0fljs ;fOh, 
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On]S6«f]kf]lhl6le6L, On]S6«f]g]u]l6le6L / /f;folgs ;lj|motf 

l;sfO pknlAw
of] kf7sf] cWoog k5L ljBfyL{x¿ lgDglnlvt sfo{ ug{ ;Ifd x'g] 5g\ M

-s_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] ;+o'Hotf klxrfg ug{

-v_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] kf/df0fljs ;fOh j0f{g ug{ 

-u_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] On]S6«f]kf]lhl6le6L, On]S6«f]g]u]l6le6L 
/ /f;folgs ;lj|motf j0f{g ug{

l;sfO ;xhLs/0fsf ;fdu|Lx¿
tflnsf, lrqx¿

l;sfO ;xhLs/0f lj|mofsnfkx¿
lj|mofsnfk !M dl:tis dGyg

-s_	 k]l/of]l8s tflnsfsf] s'g} Pp6f u'|kdf 
/x]sf] ;a} tŒjx¿sf] kf/df0fljs ;+/rgf 
agfpg nufpg'xf];\ . h:t} u'|k ! / & sf 
tŒjx¿sf] kf/df0fljs ;+/rgf

-v_	 tL kf/df0fljs ;+/rgfx¿nfO{ /fd|/L 
cjnf]sg ug{ nufpg'xf];\ . ltgdf s] 
;dfgtf 5 < s] leGgtf 5 < 5nkmn 
ug{'xf];\ .

u_	 tL ;a} tŒjx¿df Go'lSno;b]lv aflx/L 
;]n ;Ddsf] b'/L gfKg nufpg'xf];\ . 
Go'lSno;b]lv aflx/L ;]n;Ddsf] b'/L / 
tŒjsf] On]S6«f]g lng] / lbg] Ifdtfdf s] ;DaGw 5 eGg] k|Zgsf ;fy 5nkmn ug{'xf];\ .

-3_	 s'g} klg u'|ksf] dflyaf6 tn hfFbf ;]nsf] ;ª\Vof a9\b} hfg] x'Fbf tŒjsf] kf/df0fljs cfsf/ 
a9\b} hfG5 . Go'lSno;b]lv aflx/L ;]n;Ddsf] b'/L a9\5 / aflx/L ;]ndf Go'lSno;sf] cfsif{0f 
zlSt sd x'g] ePsfn] tŒjsf] On]S6«f]g lbg] Ifdtf a9\5 eg] On]S6«f]g lng] Ifdtf 36\5 . 
cyjf k]l/of]l8s tflnsfsf] s'g} klg u'|ksf] dflyaf6 tn hfFbf On]S6«f]kf]lhl6le6L a9\b} hfG5 
eg] On]S6«f]g]u]l6le6L 36\b} hfG5 eGg] lgisif{ lgsfNg'xf];\ . ljBfyL{x¿df :ki6 wf/0ffsf] 
ljsf; ug{'xf];\ .
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On]S6«f]kf]lhl6le6L, On]S6«f]g]u]l6le6L / /f;folgs ;lj|motf 

l;sfO pknlAw
of] kf7sf] cWoog k5L ljBfyL{x¿ lgDglnlvt sfo{ ug{ ;Ifd x'g] 5g\ M

-s_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] ;+o'Hotf klxrfg ug{

-v_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] kf/df0fljs ;fOh j0f{g ug{ 

-u_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 / u'|kdf /x]sf tŒjx¿sf] On]S6«f]kf]lhl6le6L, On]S6«f]g]u]l6le6L 
/ /f;folgs ;lj|motf j0f{g ug{

l;sfO ;xhLs/0fsf ;fdu|Lx¿
tflnsf, lrqx¿

l;sfO ;xhLs/0f lj|mofsnfkx¿
lj|mofsnfk !M dl:tis dGyg

-s_	 k]l/of]l8s tflnsfsf] s'g} Pp6f u'|kdf 
/x]sf] ;a} tŒjx¿sf] kf/df0fljs ;+/rgf 
agfpg nufpg'xf];\ . h:t} u'|k ! / & sf 
tŒjx¿sf] kf/df0fljs ;+/rgf

-v_	 tL kf/df0fljs ;+/rgfx¿nfO{ /fd|/L 
cjnf]sg ug{ nufpg'xf];\ . ltgdf s] 
;dfgtf 5 < s] leGgtf 5 < 5nkmn 
ug{'xf];\ .

u_	 tL ;a} tŒjx¿df Go'lSno;b]lv aflx/L 
;]n ;Ddsf] b'/L gfKg nufpg'xf];\ . 
Go'lSno;b]lv aflx/L ;]n;Ddsf] b'/L / 
tŒjsf] On]S6«f]g lng] / lbg] Ifdtfdf s] ;DaGw 5 eGg] k|Zgsf ;fy 5nkmn ug{'xf];\ .

-3_	 s'g} klg u'|ksf] dflyaf6 tn hfFbf ;]nsf] ;ª\Vof a9\b} hfg] x'Fbf tŒjsf] kf/df0fljs cfsf/ 
a9\b} hfG5 . Go'lSno;b]lv aflx/L ;]n;Ddsf] b'/L a9\5 / aflx/L ;]ndf Go'lSno;sf] cfsif{0f 
zlSt sd x'g] ePsfn] tŒjsf] On]S6«f]g lbg] Ifdtf a9\5 eg] On]S6«f]g lng] Ifdtf 36\5 . 
cyjf k]l/of]l8s tflnsfsf] s'g} klg u'|ksf] dflyaf6 tn hfFbf On]S6«f]kf]lhl6le6L a9\b} hfG5 
eg] On]S6«f]g]u]l6le6L 36\b} hfG5 eGg] lgisif{ lgsfNg'xf];\ . ljBfyL{x¿df :ki6 wf/0ffsf] 
ljsf; ug{'xf];\ .

-ª_	 o;} wf/0ffdf cfwfl/t eP/ k]l/of]l8s 
tflnsfsf] s'g} Pp6f lkl/o8sf] c+z 
b]vfP/ o;sf] afofFaf6 bfofF hfFbf 
kf/df0fljs cfsf/df s:tf] kl/jt{g 
cfpF5 5nkmn ug{'xf];\ .

-r_	 k]l/of]l8s tflnsfsf] s'g} Pp6f 
lkl/o8sf] afofFaf6 bfofF hfFbf 
tŒjx¿sf] kf/df0fljs cfsf/ 36\b} hfg] 
ePsf]n] On]S6«f]kf]lhl6le6L 36\b} hfG5 
eg] On]S6«f]g]u]l6le6L a9\b} hfG5 eGg] 
lgisif{ lgsfNg'xf];\ . ljBfyL{x¿df :ki6 wf/0ffsf] ljsf; ug{'xf];\

unt wf/0ffM ;Totf

k]l/of]l8s tflnsfsf] s'g} Pp6f lkl/o8sf] 
afofFaf6 bfofF hfFbf tŒjx¿sf] kf/df0fljs 
cfsf/ a9\b} hfG5 lsgeg] lkl/o8sf] afofFaf6 
bfofF hfFbf tŒjx¿ kf/df0fljs ;ª\Vof a9\b} 
hfG5 .

k]l/of]l8s tflnsfsf] s'g} Pp6f lkl/o8sf] 
afofFaf6 bfofF hfFbf tTjx¿sf] kf/df0fljs 
cfsf/ 36\b} hfG5 lsgeg] lkl/o8sf] afofFaf6 
bfofF hfFbf tŒjx¿sf] kf/df0fljs ;ª\Vof a9\b} 
t hfG5 t/ a9]sf] On]S6«f]gsf] ;ª\Vof ;f]xL 
;]nd} ylkFb} hfG5 cyjf tTjx¿sf] kf/df0fljs 
;ª\Vof a9\b} uPklg ;]nx¿sf] ;ª\Vof a9\b}g . 
a? tTjx¿sf] kf/df0fljs ;ª\Vof a9\b} hfg] 
j|mddf k|f]6f]g / Go'6«f]g ;ª\Vof klg a9\b} hfG5 
cyjf Go'lSno;sf] lk08 klg a9\b} hfG5 h;sf] 
sf/0f Go'lSno;sf] cfsif{0f zlSt a9\b} hfg] 
ePsfn] Go'lSno;n] cfˆgf j/kl/sf ;]nx¿nfO{ 
a9L zlSt nufP/ tfG5 / kmn:j¿k k/df0f' 
v'lDrg hfG5 . To;}n] k]l/of]l8s tflnsfsf] s'g} 
Pp6f lkl/o8sf] afofFaf6 bfofF hfFbf tTjx¿sf] 
kf/df0fljs cfsf/ 36\b} hfG5 .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/ls|ofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gePsf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)458

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs 
¿kdf ;f]Wg'xf];\ M

-s_	 k]l/of]l8s tflnsfdf /x]sf] tŒjx¿sf] pk;]nsf] cfwf/df On]S6«f]g ljGof; b]vfpb} tL 
tŒjx¿sf] ;+o'Hotf, k]l/of]l8s tflnsfdf :yfg ;f]Wg'xf];\ . h:t} s'g} Ps tŒjsf] On]S6«f]g 
ljGof; 1s2 2s2 2p6 3s2 5 eg] tŒjsf] gfd, ;+o'Hotf / k]l/of]l8s tflnsfdf o;sf] :yfg 
kQf nufpg'xf];\ .

-v_	 k]l/of]l8s tflnsfdf /x]sf] lkl/o8 afofFaf6 bfofF hfFbf tŒjx¿sf] kf/df0fljs ;fOhdf s:tf] 
kl/jt{g cfpF5 <

-u_	 k]l/of]l8s tflnsfdf /x]sf] u'|kdf dflyaf6 tn hfFbf tŒjx¿sf] kf/df0fljs ;fOhdf s:tf] 
kl/jt{g cfpF5 <

-3_	 k]l/of]l8s tflnsfdf /x]sf] s'g} klg lkl/o8sf] afofFaf6 bfofF hfFbf tŒjx¿sf] 
On]S6«f]kf]lhl6le6Ldf s:tf] kl/jt{g cfp5 / lsg <

-ª_	 k]l/of]l8s tflnsfdf /x]sf] s'g} klg lkl/o8sf] afofFaf6 bfofF hfFbf tŒjx¿sf] On]S6«f]g]u]l6le6Ldf 
s:tf] kl/jt{g cfp5 / lsg <

-r_	 k]l/of]l8s tflnsfdf /x]sf] s'g} klg lkl/o8sf] afofFaf6 bfofF hfFbf tŒjx¿sf] /f;folgs 
;lj|motfdf s:tf] kl/jt{g cfp5 lsg/ <

-5_	 k]l/of]l8s tflnsfdf /x]sf] s'g} klg u'|kdf dflyaf6 tn hfFbf tŒjx¿sf] On]S6«f]kf]lhl6le6Ldf 
s:tf] kl/jt{g cfp5 / lsg <

-ª_	 k]l/of]l8s tflnsfdf /x]sf] s'g} klg u'|kdf dflyaf6 tn hfFbf tŒjx¿sf] On]S6«f]g]u]l6le6Ldf 
s:tf] kl/jt{g cfp5 / lsg <

-r_	 k]l/of]l8s tflnsfdf /x]sf] s'g} klg u'|kdf dflyaf6 tn hfFbf tŒjx¿sf /f;folgs ;lj|motfdf 
s:tf] kl/jt{g cfp5 / lsg <

kl/of]hgf sfo{
:yfgLo:t/df kfOg] ;fdu|Lx¿af6 cfw'lgs k]l/of]l8s tflnsfsf] gd'gf tof/ ug{'xf];\ .

yk hfgsf/L

k/df0f'sf] cWoog ug]{ ;'? ;'?sf lbgx¿df k/df0f' tLgcf]6f kf/df0fljs s0faf6 ag]sf] x'G5 . 
lgn af]/ eGg] j}1flgsn] k|f]6f]g / Go'6«f]g k/df0f'sf] s]G› Go'lSno;df /x]sf] x'G5 eg] On]S6«f]g 
Go'lSno;sf] jl/kl/ Pp6f lglZrt af6f]df 3'ld/x]sf] x'G5 / ;f] af6f]nfO{ ;]n elgG5 eGg] wf/0ff 
/fv] t/ la:tf/} cWoog ug]{ j|mddf On]S6«f]gsf] cjl:ylt Go'lSno;sf] jl/kl/ s'g} lglZrt 7fFpdf 
x'G5 eGg g;lsg] tYo kQf nufOof] . h;nfO{ x]hgju{sf] clglZrttfsf] l;2fGt klg elgG5 . 
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cWoog ub}{ hfg] j|mddf lb a|f]lUnn] On]S6«f]gsf] :yfg lglZrt ¿kdf eGg g;s] tfklg of] kfpg 
;lsg] ;Defljt :yfg rflx eGg ;lsg] s'/f kQf nufof] .

ls|ofsnfk M Kff7sf] cGtdf dfly d"Nofª\sgdf ;f]lwPsf k|Zgx¿ ;d]6]/ sIffdf ljBfyL{nfO{ 
;d"xx¿df ljefhg u/L xflh/L hjfkm k|ltof]lutf ;~rfng ug{'xf];\ .

-s_ On]S6«f]lgs ljGof; 1s2 ,2s2 ,2p6 ,3s2 ,3p6 ,4s1  ePsf] tŒj cfw'lgs k]l/of]l8s tflnsfsf] 
s'g ;d"xdf kb{5 <

i. I A			   ii . I B 
iii. VII A			  iv . VII B

-v_ lbOPsf tŒjdWo] ;a}eGbf sd lj|mofzLn tŒj s'g xf] <

i=Snf]l/g			   ii= ˆnf]l/g
iii= a|f]ldg			  iv. cfof]l8g

-u_ k]l/of]l8s tflnsfdf lgl:j|mo Uof; s'g ;d"xdf kb{5 <

i= !				    ii =@
iii=*				   iv. !*

-3_ k]l/of]l8s tflnsfdf 5f]6f] k]l/of]8Þ s'g xf] <

i= !				    ii= ! / @
iii= @ / #			  iv. # / $

tflnsfdf tŒjx¿ A ,B ,C ,D sf :yfgx¿ b]vfOPsf] 5 s'g tŒjx¿lsr /f;folgs k|ltlj|mof 
eP/ nj0f aG5 <

i. C / A			   ii. D / B
iii. C / B			  iv. A / D

;d"x – @

!=	 P Ans tŒj eg]sf] s] xf] <
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@=	 cfw'lgs k]l/of]l8s tflnsfsf] ;d"x ii A df dflyaf6 tnlt/ hfFbf tŒjsf] lj|mofzLntfdf 
s:tf] c;/ kb{5 / lsg <

#=	 SoflN;odsf] On]S6«f]lgs ljGof; n]vL cfw'lgs k]l/of]l8s tflnsfdf To;sf] :yfg :k:6 
kfg{'xf]; .

$=	 d]+8lnkm k]l/of]l8s tflnsfeGbf cfw'lgs k]l/of]l8snfO{ /fd|f] dflgG5 ,sf/0f;lxt :k:6 
kfg{'xf]; . 

%=	 k]l/of]l8s tflnsfsf] Ps c+z oxfF b]vfOPsf] 5, ;f] tflnsf cWoog u/L lbOPsf k|Zgsf] 
pQ/ lbg'xf]; M 

I A II A III A IV A V A VI A VII A O 

Period 2 Li B e B C N O F Ne 

Period 3 Na Mg Al Si P S Cl Ar 

i=	 Ps ;lj|mo cwft'sf] gfd n]Vg'xf];\ .

ii=	 k]l/o8 @ / ;+o'htf # x'g] tŒjsf] On]S6«f]lgs ljGof; n]Vg'xf];\ .

iii=	 ;a}eGbf lj|mofzLn wft' s'g xf] / lsg <



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 461

PsfOsf] kl/ro

o; PsfOsf] p2]Zo /f;folgs / ef}lts kl/jt{gsf af/]df 5nkmn ug]{, /f;folgs k|ltlj|mofsf] 
kl/efiff lbg] / o;sf lsl;dx¿nfO{ pbfx/0f;lxt j0f{g ug]{ ,/f;folgs k|ltlj|mofsf] b/nfO{ k|efj 
kfg]{ tŒjsf] klxrfg ug{, k/LIf0fåf/f k|bz{g ug]{ / JofVof ug]{ /x]sf 5g\ .

o; PsfOsf] ;xhLs/0f ubf{ ;}4flGts 1fg dfq} geP/ u/]/ l;Sg], k|of]uzfnfdf k/LIf0f ug]{, 
j}1flgs ;f]r / l;ksf] ;d]t ljsf; x'g] vfnsf lzIf0f z}Ifl0fs cj;/x¿ lbg'k5{ . o:tf 
cj;/x¿n] ljBfyL{nfO{ lj1fg k|of]uzfnfdf ckgfpg' kg]{ ;fjwfgLk|lt ;r]t agfpg'sf ;fy} 
eljiodf j}1flgs sfo{snfkx¿ ug{ l;ko'St / cfTdljZjf;L x'g dbt u5{ . To:t} ljleGg 
gjk|jt{gfTds lzIf0f ljlwx¿ h:t} lj|mofsnfkdf cfwfl/t ljlw, 5nkmndf cfwfl/t ljlw, k|of]udf 
cfwfl/t ljlw h:tf ljlwx¿sf] k|of]u ug{ ;lsG5 . sIffsf]7fdf Hands on activity u/fpg' k5{ .  
js{l;6x¿sf] ;dfwfg ug{ nufpg' k5{ . a9LeGbf a9L ;d"x sfo{df k|fyldstf lbg' k5{ . ;d"x 
sfo{n] lzIf0f l;sfOnfO{ /rgfTds agfpg'sf] ;fy} ljBfyL{x¿df ljleGg lsl;dsf Jojxf/ s'zn 
l;kx¿sf] ljsf; x'g'sf ;fy} z}Ifl0fs  lbuf] / /dfOnf] agfpg dbt u5{ .

PsfOut l;sfO pknlAw

-s_	 /f;folgs k|ltlj|mofsf lsl;dx¿nfO{ pbfx/0f;lxt j0f{g ug{

-v_	 /f;folgs k|ltlj|mofsf] b/nfO{ k|efj kfg tŒjx¿sf] k/LIf0fåf/f k|bz{g ug{ / JofVof ug{

/f;folgs k|ltlj|mof
(Chemical Reaction)

cg'dflgt sfo{306f M ^

!%
PsfO
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ljifoj:t' / ;do ljefhgM

qm=;= d'Vo ljifoj:t' ljifoj:t'sf] lj:t[tLs/0f ;do -306fdf_

!= ef}lts / /f;folgs kl/jt{g, 
/f;folgs k|ltlj|mofsf] kl/ro, 
/f;folgs ;dLs/0fsf] kl/ro

ef}lts / /f;folgs kl/jt{gsf] 5f]6f] 
k"g/fj[lQ, /f;folgs k|ltlj|mofsf] 
kl/ro, /f;folgs ;dLs/0fsf] 
kl/ro, lj|mofsnfk !%=@

!

@= /f;folgs k|ltlj|mofsf] lsl;d /f;folgs k|ltlj|mofsf] lsl;d
!= ;+of]hg k|ltlj|mof
@= ljR5]bg k|ltlj|mof
#= lj:yfkg k|ltlj|mof
$= cDn, Iff/ k|ltlj|mof

!

#= ljleGg /f;folgs 
k|ltlj|mof;Fu ;DalGwt 
k|of]ufTds sfo{

ljleGg /f;folgs k|ltlj|mof;Fu 
;DalGwt k|of]ufTds sfo{
lj|mofsnfk !%=#, !%=$ / !%=% / 
o;;Fu ;DalGwt 5nkmn

!

$= ;Gt'lnt /f;folgs ;dLs/0f 
n]Vg] cEof;

ljleGg lsl;dsf /f;folgs 
k|ltlj|mofnfO{ ;Gt'lnt /f;folgs 
;dLs/0f n]Vg] cEof;

!

%= /f;folgs k|ltlj|mofsf] b/ / 
/f;folgs k|ltlj|mofsf] b/df 
k|efj kfg]{ tŒjx¿

/f;folgs k|ltlj|mofsf] b/sf] kl/ro, 
lj|mofsnfk !%=^ / /f;folgs 
k|ltlj|mofsf] b/df k|efj kfg]{ tŒjx¿ 
-s_ pTk|]/s lj|mofsnfk !%=&

!

^= k|ltlj|mofsf] b/df k|efj kfg]{ 
tŒjx¿

/f;folgs k|ltlj|mofsf] b/df k|efj 
kfg]{ tŒjx¿ -v_ tfk, lj|mofsnfk 
!%=* -u_ rfk -3_ ;txsf] If]qkmn, 
lj|mofsnfk !%=( ª_ k|sfz, 
lj|mofsnfk !%=!)

!

PsfOleqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ kIfx¿

o; kf7df /f;folgs ;dLs/0fx¿ w]/}eGbf w]/} cEof; u/fO{ kf]Vt agfpg' kb{5 . o;sf nflu 
/f;folgs ;dLs/0f n]Vgsf nflu rflxg] k"j{ 1fg ljBfyL{df 5 eGg] s'/fdf lzIfs ljZj:t x'gsf 
nflu ljleGg ljlwx¿sf] k|of]u u/L k"j{ 1fgsf] k/LIf0f ug{' kb{5 . o;sf] nflu ljBfyL{x¿n] 
tŒj tyf /]l8snx¿sf] ;ª\s]t, ;+o'Hotf yfxf eP gePsf] of}lusx¿sf] cf0fljs ;"q n]Vg hfg] 
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ghfg]sf] x]g{' kb{5 . cfjZos ePdf k'g/fj[lQ ul/lbg' k5{ . ljleGg lsl;dsf /f;folg k|ltlj|mofx¿ 
b]Vg / cg'ej ug{ ;lsg] lj|mofsnfkx¿df hf]8 lbg'kb{5 .  

klxnf] lbg
d'Vo ljifoj:t'M ef}lts / /f;folgs kl/jt{gsf] 5f]6f] k'g/fj[lQ, /f;folgs k|ltlj|mofsf] kl/ro, 
/f;folgs ;dLs/0fsf] kl/ro, lj|mofsnfk !%=@

l;sfO pknlAw
-s_	 /f;folgs k|ltlj|mofsf] kl/ro lbg 

-v_	 /f;folgs ;dLs/0fsf] kl/ro lbg / o;sf ljleGg efux¿sf af/]df atfpg 

l;sfO ;xhLs/0fsf ;fdu|Lx¿
lrlg, rDrf, ag;g ag{/ jf l:k|6 NofDk

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

•• tkfO{Fx¿n] 3/df vfgf ksfpg' ePsf] 5 < vfgf s;/L kfS5 <
•• b'waf6 bxL aGg] s:tf] k|lj|mof xf] <
•• Uof; jf bfp/f afNbf tfk s;/L lg:sG5 < h:tf Jofjxfl/s k|Zgx¿ ;f]w]/ dl:tis dGyg 

u/fpg'xf];\ / ljBfyL{n] lbPsf x/]s hjfkmx¿ af]8{df l6kf]6 ug'{xf];\ . pgLx¿sf] x/]s hjfkmdf 
5nkmn ub}{ /f;folgs kl/jt{g / /f;folgs k|ltlj|mofsf] kl/ro lbg'xf];\ .

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

ljifo j:t' M ef}lts kl/jt{g / /f;folgs kl/jt{g

tLg tLg hgf ljBfyL{sf rf/cf]6f ;d"x lgdf{0f ug{'xf];\ 

-s_	 Ps ;d"xsf ljBfyL{nfO{ lrlgnfO{ lkg]/ w'nf] agfpg lbg'xf];\ .

-v_	 csf]{ ;d"xnfO{ rDrfdf lrgL xfn]/ afNg lbg'xf];\ .

-u_	 t];|f] ;d"xnfO{ Pp6f sfuh Roft]/ 6'j|mf 6'j|mf kfg{ nufpg'xf];\ 
;fy} rf}yf] ;d"xnfO{ sfuh hnfpg nufpg'xf];\ .

-3_	 afFsL ljBfyL{x¿nfO{ klxnf] ;d"x, bf];|f], t];|f] / rf}yf] ;d"xn] 
u/]sf] lj|mofsnfksf] cjnf]sgkZrft\ cfˆgf] ljrf/ eGg lbg'xf];\ . s'g ef}lts kl/jt{g xf] 
/ s'g /f;folgs kl/jt{g xf] < sf/0f;lxt eGg nufpg'xf];\ . ljBfyL{x¿n] lbPsf hjfkmx¿ 
;Daf]wg ub}{ ef}lts / /f;folgs kl/j{tgsf] cjwf/0ff :ki6 kfg'{xf];\ .

-ª_	 ljBfyL{n] /f;folgs kl/jt{gdf j:t' km]l/ klxnfs} cj:yfdf kl/0ft ug{ ;lsFb}g eg]kl5 lsg 
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/f;folgs kl/jt{gdf j:t'km]l/ klxnf s} cj:yfdf kl/0ft ug{ ;lsFb}g egL k|Zg ug{'xf];\ . 
ljBfyL{x¿n] lbg] x/]s pQ/nfO{ Wofg lbP/ ;'Gg'xf];\ .

o;sf cfwf/df] ljleGg ;d"xn] u/]sf] lj|mofsnfkdf lrlg lkg]/ w'nf] aGg' / sfuh Roft]/ 6'j|mf 
6'j|mf x'g' ef}lts kl/jt{g x'g eg] / sfuh hNg' / lrgL aNg' /f;folgs kl/jt{g x'g eGg] lgisif{df 
k'Ug ;xhLs/0f ug{'xf];\ . ;fy} /f;folgs kl/jt{gdf j:t'x¿sf] k/df0f'x¿sf] ;+of]hg, ljR5]bg 
jf lj:yfkg x'g] ePsfn] km]l/ klxnfs} cj:yfdf kl/0ft ug{ ;lsFb}g eg]/ lgrf]8df k'¥pg'xf];\ .

lj|mofsnfk #M hf]8Ldf 5nkmn

ljifoj:t' M /f;folgs k|ltlj|mof /

-s_	 dl:tis dGygsf j|mddf ;f]lwPsf k|Zgx¿df cfwfl/t eP/ rfdn kfs]/ eft aGg], b'w hd]/ 
bxL aGg], Uof; an]/ tfk lg:sg] k|lj|mofx¿ /f;folgs k|ltlj|mof x'g eg] oL pbfx/0fsf 
cfwf/df ;a} ljBfyL{nfO{ /f;folgs k|ltlj|mofsf] kl/efiff n]Vg nufpg'xf];\ . 

-v_	 glhs}sf] ;fy ;Fu hf]8fdf a:g nufO{ hf]8fsf] 5nkmnsf] lgisif{ sfkLdf n]Vg nufpg'xf];\ .

-u_	 k|To]s hf]8faf6 Ps hgfnfO{ csf]{ ;fyLn] eg]sf] s'/f gbf]xl/g] u/L k|:t't ug{ nufpg'xf]; 
/ af]8{df l6kf]6 ub}{ hfg'xf];\ . kbfy{df /f;folgs kl/j{tg eO{ gofF kbfy{ aGg] k|lj|mof g} 
/f;folgs k|ltlj|mof xf] eGg] hfgsf/L u/fpg'xf];\ ;fy} o;sf cfwf/df 5f]6f] k[i7kf]if0f;lxt 
/f;folgs kl/jt{gsf] bf}/fg j:t'x¿sf] k/df0f'x¿sf] lar x'g] ;+of]hg, ljR5]bg jf lj:yfkg 
k|lj|mofnfO{ g} /f;folgs k|ltlj|mof elgG5 eg]/ /f;folgs k|ltlj|mofsf] kl/ro lbg'xf];\ .

lj|mofsnfk $M ;d"x 5nkmn tyf k|:t'tLs/0f 

ljifoj:t' M /f;folgs ;dLs/0f

ljBfyL{nfO{ rf/ rf/ hgfsf] ;d"xdf ljefhg ug'{xf];\ .

•• ljBfyL{x¿sf] k"j{ 1fg k/LIf0f ug{ /f;folgs k|ltlj|mofnfO{ s;/L n]lvG5 < s]xL pbfx/0fx¿ 
lbg ;Sg'x'G5 egL k|Zg ug'{xf];\ . ljBfyL{nfO{ ;d"xdf 5nkmn u/L sfkLdf n]Vg nufpg'xf];\ . 
ljBfyL{x¿n] n]v]sf] k/LIf0f ul/ cfjZos k[i7kf]if0f lbFb} /f;folgs k|ltlj|mofdf efu lnPsf / 
pSt /f;folgs k|ltlj|mofkZrft\ pTkfbg x'g] pTkflbt kbfy{x¿sf] pko'St ;ª\s]t / c0f';"q 
k|of]u u/L /f;folgs k|ltlj|mofnfO{ hgfpg' g} /f;folgs ;dLs/0f xf] h:t}M

•• xfO{8«f]hg / clS;h lar /f;folgs k|ltlj|mof eO{ kfgL aGg] k|ltlj|mofnfO{ o;/L hgfpg ;lsG5 M
•• H2 +O2  H2O h:tf ljleGg pbfx/0f k|Zt't ub}{ ljBfyL{x¿nfO{ /f;flgs ;dLs/0fsf] cjwf/0ff 

lbg'xf];\ . pSt /f;folgs ;dLs/0fdf /x]sf k|ltlj|mof/t kbfy{ / pTkflbt kbfy{x¿sf af/]df 
;d"xdf 5nkmn u/fO{ klxrfg ug{ nufpg'xf];\ . ;fy} cGo o:t} pbfx/0fx¿ n]Vg nufpg'xf];\ 
/ To;df /x]sf k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ klxrfg ug{ nufpg'xf];\ . k|To]s ;d"xnfO{ 
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;d"xdf 5nkmn u/L o:t} lsl;dsf /f;folgs k|ltlj|mofx¿ sfkLdf n]Vg nufpg'xf];\ . 
ljBfyL{x¿sf] ;d"x 5nkmnkZrft k|To]s ;d"xaf6 Ps hgf k|ltlglwnfO{ cufl8 af]nfP/ 
pgLx¿n] n]v]sf /f;folgs k|ltlj|mof / /f;folgs ;dLs/0fx¿ af]8{df n]v]/ jf d]6fsf8{df 
n]v]/ k|:t't ug{ nufpg'xf];\. cfkm"n] n]v]sf ;dLs/0fdf k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ 
s'g s'g x'g sf/0f;lxt atfpg nufpg'xf];\ . k|:t'ltsf bf}/fg cGo ;d"xx¿nfO{ Wofgk"j{s x]g{ 
/ ;'Gg nufO{ Ps b'O{ hgfnfO{ k|:t'ltkZrft\ k|ltlaDag ug{ nufpg'xf];\ .

•• ljBfyL{x¿sf] k|:t'ltkZrft\ cfjZos k[i7kf]if0f lbFb} /f;folgs ;dLs/0f s;/L n]lvG5 5nkmn 
u/fO{ a'Fbfut ¿kdf af]8{df l6kf]6 ug'{xf];\ .

•• k|ltlj|mof/t kbfy{ / pTkflbt kbfy{x¿sf] :ki6 cjwf/0ff ljsf; u/fO{ afF8 lrx\gsf] k5fl8 jf 
k'R5/ k6\6L k|ltlj|mof/t kbfy{ / afF8 lrXgsf] cuf8L jf 6fpsf] k6\6L pTkflbt kbfy{ n]lvG5 
eGg] :ki6 cjwf/0ff lbg'xf];\ .

-3_	 clu dl:tis dGyg lj|mofsnfkdf lrlgsf] /f;folgs kl/jt{gsf] bf}/fg ePsf] /f;folgs 
k|ltlj|mofnfO{ s;/L k|:t't ug{ ;lsG5 eg]/ ljBfyL{nfO{ sfkLdf n]Vg nufpg'xf];\ .

-ª_	 ljBfyL{n] lbg] x/]s pQ/nfO{ k/LIf0f ug{'xf];\  cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

-r_	 o;kl5 /f;folgs ;dLs/0fsf] kl/ro lbFb} /f;folgs ;dLs/0f s;/L n]lvG5 af]8{df a'Fbfx¿ 
l6kf]6 ub}{ 5nkmn ug{'xf];\ .

-5_	 lrlgnfO{ afNbf x'g] /f;folgs kl/jt{gnfO{ /f;folgs ;dLs/0fsf ¿kdf n]v]/ k|ltlj|mof/t 
kbfy{, pTkflbt kbfy{nufot /f;folgs ;dLs/0fsf] cjojx¿sf] hfgsf/L lbg'xf];\ . o;sf 
;fy} k|To]s ljBfyL{nfO{ JolStut ¿kdf ;dLs/0f n]Vg] cEof; u/fpg'xf];\ .

	 C12H22O11    --------------->   CO2 + H2O + Heat

oxfF C12H22O11 k|ltlj|mof/t kbfy{ xf] eg] CO2 / H2O pTkflbt kbfy{x¿ x'g\ . af0f lrx\gn] 
kl/jt{gsf] lbzf jf /f;folgs kl/jt{gsf] lbzf hgfpF5 . /f;folgs k|ltlj|mof x'gsf nflu 
cfjZos sf/s tŒj af0f lrx\gsf] dfly jf tn n]lvG5 .

-ª_	 kf7\ok':tssf] lj|mofsnfk !%=@ u/fpg'xf];\ / kfn}kfnf] k|:t'tLs/0f ug{'xf];\ .
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lgisif{

/f;folgs ;dLs/0fdf jf0f lrx\gsf] k'R5/ jf k5fl8lt/ /x]sf kbfy{ k|ltlj|mof/t kbfy{ / 6fpsf] 
jf cufl8lt/ /x]sf kbfy{x¿ pTkflbt kbfy{ x'g\ .

lj|mofsnfk %M k|of]ufTds sfo{ / /f;folgs ;dLs/0f n]vg cEof;

k|To]s ;d"xxnfO{ Ps Ps 6'j|mf DofUg]l;od l/ag lbg'xf];\ .

pSt j:t' s] xf] ;f]Wg'xf];\ pgLx¿sf] hjfkmsf] k|tLIff ug'{xf];\ olb pgLx¿n] hjfkm lbg ;s]gg\ 
eg] cfk}mF pSt j:t' DofUg]l;od l/ag /x]sf] hfgsf/L u/fpg'xf];\ .

ca ljBfyL{nfO{ ;f]Wg'xf];\ DofUg]l;od l/agnfO{ hnfof] eg] s] x'G5 < plgx¿sf] hjfkmnfO{ 
;Daf]wg ub}{ DofUg]l;od l/agnfO{ hnfpFbf DofUg]l;od cS;fO8 aGg] lgisif{{df k'¥ofpg'xf];\ .

ca k|To]s ;d"xnfO{ nfO6/ jf ;nfO{sf] dbtn] pSt l/agnfO{ hnfpg nufpg'xf];\ / hnfpFbf x'g] 
kl/jt{g cjnf]sg ug{ nufpg'xf];\ .

DofUg]l;od l/ag hNbf x'g] /f;folgs k|ltlj|mofsf] /f;folgs ;dLs/0f n]Vg nufpg'xf];\ . pgLx¿n] 
n]v]sf] ;dLs/0f k/LIf0f u/L k[i7kf]if0f lbg'xf];\ .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gePsf ljBfyL{nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . lj|mofsnfksf j|mddf ljBfyL{sf] ;lj|motf, ;d"x 
sfo{df cu|;/tf, pgLx¿n]  cjnf]sg ug]{], lh1f;f /fVg], ;~rf/ ug]{, ;xsfo{ ug]{, k|ltlaDag 
Ifdtf, ;dfnf]rgfTds l;k, l;h{gfTds l;k nufotsf l;kx¿sf] n]vfhf]vf u/L pSt sfo{sf nflu 
cfjZos ;xhLs/0f;lxt lg/Gt/ k[i7kf]if0f k|bfg ug'{xf];\ . l;sfOdf ;d:of ePsf ljBfyL{nfO{ 
a9L ;xfotf -scaffolding_ ug'{xf];\ .

;+1fgfTds If]qsf z}Ifl0fs  Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs ¿kdf  
;f]Wg'xf];\ M

-s_	 /f;folgs kl/jt{g / ef}lts kl/jt{glar leGgtf 5'6\ofpg'xf];\ .

-v_	 /f;folgs k|ltlj|mof eg]sf] s] xf] <

-u_	 /f;folgs k|ltlj|mofdf j:t' klxn]s} cj:yfdf cfpg g;Sg'sf] sf/0f s] xf] <

-3_	 /f;folgs ;dLs/0f eg]sf] s] xf] <

-ª_	 /f;folgs ;dLs/0fsf] af0f lrx\gsf] dfly s] n]lvG5 <

u[xsfo{
xfd|f] b}lgs hLjgdf k|of]u x'g] /f;folgs kl/jt{gx¿sf] ;"rL lgdf{0f u/L ltgLx¿nfO{ /;folgs 
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;dLs/0fdf n]Vg nufpg'xf];\ .

bf];|f] lbg
d'Vo ljifoj:t'M /f;folgs k|ltlj|mofsf] lsl;d

!=	 ;+of]hg k|ltlj|mof

@=	 ljR5]bg k|ltlj|mof

#=	 lj:yfkg k|ltlj|mof

$=	 cDn, Iff/ k|ltlj|mof

l;sfO pknlAw
!=	 ;+of]hg k|ltlj|mofsf] pbfx/0f;lxt j0f{g ug{

@=	 ljR5]bg k|ltlj|mofsf] pbfx/0f;lxt j0f{g ug{

#=	 lj:yfkg k|ltlj|mofsf] pbfx/0f;lxt j0f{g ug{

$=	 cDn, Iff/ k|ltlj|mofsf] pbfx/0f;lxt j0f{g ug{

l;sfO ;xhLs/0fsf ;fdu|L
ljleGg /ªsf 6fFsx¿ jf Kn]8f] jf d'5]sf] ljleGg /ªsf] lk7f]sf] 8Nnfx¿ jf ljleGg /ªsf n]uf]x¿

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk ! M dl:tis dGyg

cl5Nnf] sIffsf] k'g/fj[lt ub}{ /f;folgs k|ltlj|mof s;/L x'G5 < /f;folgs k|ltlj|mofdf s'g s'g 
k|lj|mofaf6 gofF kbfy{x¿ aG5g\ < h:tf k|Zgx¿ ub}{ ljBfyL{x¿nfO{ s]xL ;do ;f]Rg lbg'xf];\ / 
sIffsf] ljleGg efux¿af6 s]xL ljBfyL{x¿nfO{ ;f]w]/ pgLx¿sf] hjfkmnfO{ af]8{df l6kf]6 ug'{xf];\ .  
pgLx¿sf] hjfkmnfO{ ;Daf]wg ub}{ /f;folgs k|ltlj|mof ;fdfGotof k|ltlj|mof/t kbfy{x¿sf] k/df0f' 
jf /]l8snx¿sf lardf ;+of]hg, ljR5]bg, lj:yfkg eO{ x'G5 eGg] lgisif{df k'¥ofpg'xf];\ .

lj|mofsnfk @ M /f;folgs k|ltlj|mof;Fu ;DalGwt kbx¿;Fu kl/lrt u/fpg]

•• /f;folgs k|ltlj|mofsf] lsl;d;Fu ;DalGwt ;a} kbx¿ d]6f sf8{df n]Vg], h:t}M ;+of]hg, 
ljR5]bg, lj:yfkg, /]l8sn, cDn, Iff/ k|ltlj|mof, lg/fs/0f, cDnLokgf, Iff/Lokgf, t6:y cflb 

•• oL kbx¿sf] zflAbs cy{ / kf7df o;sf] cy{sf] af/]df 5nkmn ug]{
•• kbx¿sf] kl/efiff n]lvPsf] d]6fsf8{ cufl8 /fVg] 
•• ljBfyL{nfO{ kfn};Fu af]nfO{ kl/efiff / kb ldnfP/ af]8{df 6fF:g nufpg] 

lgisif{

;+of]hg eGgfn] b'O{ jf b'O{eGbf a9L kbfy{x¿ ldn]/ Pp6f kbfy{ aGg' xf], ljR5]bg eGgfn] Pp6f 
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kbfy{ b'O{ jf b'O{eGbf a9L kbfy{x¿df 6'lj|mg' xf], lj:yfkg eGgfn] Pp6fsf] 7fFpdf csf]{ cfP/ a:g' 
xf], /]l8sn eGgfn] On]S6«f]Eofn]G6 of}lussf] ljR5]bgaf6 k|fKt rfh{o'St k/df0f' jf k/df0f'sf] ;d"x 
xf], cDn eg]sf] cldnf] jf 3f]n cj:yfdf xfO8«f]hg cfof]g lbg] kbfy{ xf], Iff/ eg]sf] lttf] jf wft' 
cS;fO8 jf 3f]n cj:yfdf xfO8«f]S;fO8 cfof]g lbg] kbfy{ xf], lg/fs/0f eg]sf] Pssf] u'0f csf]{n] 
;dfKt ug{' xf], cDnLokgf eg]sf] cDnsf] u'0f xf], Iff/Lokgf eg]sf] Iff/sf] u'0f xf], t6:y eg]sf] 
cDnLo jf Iff/Lo b'j} u'0f gx'g' xf] .

lj|mofsnfk @ M /f;folgs k|ltlj|mofsf] lsl;dsf] kl/ro

-s_ ;+of]hg k|ltlj|mof

-c_	 b'O{ leGg /ªsf Ans, n]uf], Kn] 8f], d'l5Psf] lk7f] kmf]6f]df b]vfP h:t} klxnf 5'6\6f5\6\6} / kl5 
;Fu} /fv]/ ;+of]hg k|ltlj|mofnfO{ visualize ug{ lbg'xf];\ .

-cf_	 ljBfyL{nfO{ s] b]Vg' eof] < oxfF s] eO/x]sf] 5 < eGg] h:tf k|Zgx¿ u/]/ pxfFx¿s} efiffdf 
;+of]hg k|ltlj|mofsf] kl/efiff lbg nufpg'xf];\ .

-O_	 ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbFb} d]6fsf8{df n]lvPsf] ;+of]hg 
k|ltlj|mofsf] kl/efiff b]vfpg'xf];\ / 7'nf] :j/n] k9]/ ;'gfpg'xf];\ .

-O{_	 kl/efiffsf] zAb zAb / Ans, n]uf], Kn] 8f], d'l5Psf] lk7f];Fu clu u/]sf] lj|mosnfknfO{ 
connect ub}{ ;+of]hg k|ltlj|mofsf] pbfx/0fx¿ k|:t't ug{'xf];\ .

-p_	 ljBfyL{x¿nfO{ cfcfˆgf] sfkLdf ;+of]hg k|ltlj|mofx¿ n]Vg nufpg'xf];\ .

-pm_	 kfn}kfnf] tL pbfx/0fx¿nfO{ Ans, n]uf], Kn] 8f], d'l5Psf] lk7f]sf] k|of]u u/]/ visualize 
u/fpg'xf];\ . h:t}

 xfO8«f]hg / clS;hg ldn]/ kfgL aG5 h;nfO{ 
;Gt'lnt /f;folgs ;dLs/0fdf o;/L n]lvG5

 xfO8«f]hg  + clS;hg →kfgL   

 2H2 + O2   → 2H2O

;f]l8od / Snf]l/g ldn]/ vfg]g'g cyf{t\ 
;f]l8od Snf]/fO8 aG5 h;nfO{ ;Gt'lnt 
/f;folgs ;dLs/0fdf o;/L n]lvG5

xfO8«f]hg  + clS;hg →kfgL

2Na + Cl2   → 2NaCl
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b'O{ jf b'O{eGbf a9L k|ltlj|mof/t kbfy{af6 Pp6f pTkflbt  
kbfy{ aGg] k|ltlj|mofnfO{ ;+of]hg k|ltlj|mof (combination 
reaction) elgG5 eg]/ . h:t} M A + B kbfy{ ;+of]hg eO{ 
AB pTkflbt kbfy{ aGg' .

-v_ ljR5]bg jf ljefhg k|ltlj|mofM

-c_	 b'O{ leGg /ªsf Ans, n]uf], Kn] 8f], d'l5Psf] lk7f] kmf]6f]df b]vfP h:t} klxnf ;Fu} / kl5 
5'\6\6f5\6\6} /fv]/ ljR5]bg jf ljefhg k|ltlj|mofnfO{ visualize ug{ lbg'xf];\ .

-cf_	 ljBfyL{nfO{ s] b]Vg' eof] < oxfF s] eO/x]sf] 5 < eGg] h:tf k|Zgx¿ u/]/ pxfFx¿ s} efiffdf 
ljR5]bg jf ljefhg k|ltlj|mofsf] kl/efiff lbg nufpg'xf];\ .

-O_	 ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbb} d]6fsf8{df n]lvPsf] ljR5]bg jf 
ljefhg k|ltlj|mofsf] kl/efiff b]vfpg'xf];\ / 7'nf] :j/n] k9]/ ;'gfpg'xf];\ .

-O{_	 kl/efiffsf] zAb zAb / Ans, n]uf], Kn] 8f], d'l5Psf] lk7f];Fu clu u/]sf] lj|mosnfknfO{ 
connect ub}{ ljR5]bg jf ljefhg k|ltlj|mofsf] pbfx/0fx¿ k|:t't ug{'xf];\ .

-p_	 ljBfyL{x¿nfO{ cfcfˆgf] sflkdf ljR5]bg jf ljefhg k|ltlj|mofx¿ n]Vg nufpg'xf];\ .

-pm_	 kfn}kfnf] tL pbfx/0fx¿nfO{ Ans, n]uf], Kn] 8f], d'l5Psf] lk7f]sf] k|of]u u/]/  visualize 
u/fpg'xf];\ . h:t} s]xL pbfx/0f

kfgLnfO{ ljB't\ ljR5]bgdfkm{t xfO8«f]hg / 
clS;hgdf 6\j|mfpg ;lsG5 h;nfO{ ;Gt'lnt 
/f;folgs ;dLs/0fdf o;/L n]lvG5 .

kfgL → xfO8«f]hg  + clS;hg

2H2O → 2H2 + O2

r'g9'ª\uf jf SoflN;od sfaf]{g]6nfO{ tfk lbFbf 
of] ljR5]bg eO{ lSjs nfOd jf r'g -SoflN;od 
cS;fO8_ /  sfa{g 8fOcS;fO8 aG5 h;nfO{ 
;Gt'lnt /f;folgs ;dLs/0fdf o;/L n]lvG5

SoflN;od sfaf]{g]6nfO tfk→ SoflN;od 
cS;fO8 + sfa{g 8fOcS;fO8

CaCO3 → CaO + CO2
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Pp6f k|ltlj|mof/t kbfy{af6 b'O{ jf b'O{eGbf a9L  
pTkflbt kbfy{df 6'lj|mg] jf ljR5]bg x'g] 
/f;folgs k|ltlj|mofnfO{ ljR5]bg k|ltlj|mof 
(decomposition reaction) elgG5, h:t} M AB 
kbfy{ ljR5]bg eO{ A / B pTkflbt kbfy{ aGg'

lzIfssf] nflu yk hfgsf/LM

dfgj z/L/df x'g] kfrg k|lj|mof ljR5]bg k|ltlj|mofsf] Pp6f pbfx/0f xf] . xfdLn] vfPsf] vfgfdf 
ePsf hl6n tŒjx¿nfO{ ljleGg kfrg /;df /x]sf OGhfOdx¿sf] dbtaf6 zl//n] ;f]:g ;Sg] 
;/n kf]ifs tŒjx¿df 6'lj|mG5 .

-u_ lj:yfkg k|ltlj|mof

Psn lj:yfkg k|ltlj|mof

-c_	 tLg leGg /ªsf Ans, n]uf], Kn] 8f], d'l5Psf] lk7f] kmf]6f]df b]vfP h:t} /fv]/ Psn lj:yfkg 
k|ltlj|mofnfO{ visualize ug{ lbg'xf];\ .

-cf_	 ljBfyL{nfO{ s] b]Vg' eof] < oxfF s] eO/x]sf] 5 < eGg] h:tf k|Zgx¿ u/]/ pxfFx¿ s} efiffdf 
Psn lj:yfkg k|ltlj|mofsf] kl/efiff lbg nufpg'xf];\ .

-O_	 ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbFb} d]6fsf8{df n]lvPsf] Psn 
lj:yfkg k|ltlj|mofsf] kl/efiff b]vfpg'xf];\ / 7'nf] :j/n] k9]/ ;'gfpg'xf];\ .

-O{_	 kl/efiffsf] zAb zAb / Ans, n]uf], Kn] 8f], d'l5Psf] lk7f];Fu clu u/]sf] lj|mosnfknfO{ 
connect ub}{ Psn lj:yfkg k|ltlj|mofsf] pbfx/0fx¿ k|:t't ug{'xf];\ .

-p_	 ljBfyL{x¿nfO{ cfcfˆgf] sflkdf Psn lj:yfkg k|ltlj|mofx¿ n]Vg nufpg'xf];\ .

-pm_	 kfn}kfnf] tL pbfx/0fx¿nfO{ Ans, n]uf], Kn] 8f], d'l5Psf] lk7f]sf] k|of]u u/]/ lgDglnlvtfg';f/sf 
/f;folgs k|ltlj|mofnf visualize u/fpg'xf];\ M
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Pp6f k|ltlj|mof/t kbfy{ (reactant) sf] /x]sf] Pp6f tŒj jf 
/]l8sn jf cfof]gn] k|ltlj|mof/t kbfy{ (reactant) sf] csf]{ tŒj 
jf /]l8snn] lj:yfkg u/L gofF pTkflbt kbfy{ (products) aG5 
eg] o;nfO{ Psn lj:yfkg k|ltlj|mof (single displacement 
reaction) elgG5 , h:t} A n] B nfO{ lj:yfkg u/L AC / B 
pTkflbt kbfy{ aGg'

bf]xf]/f] lj:yfkg k|ltlj|mof

-c_	 rf/ leGg /ªsf Ans, n]uf], Kn] 8f], d'l5Psf] lk7f] kmf]6f]df b]vfP h:t} /fv]/ bf]xf]/f] lj:yfkg 
k|ltlj|mofnfO{ visualize ug{ lbg'xf];\ .

-cf_	 ljBfyL{x¿nfO{ s] b]Vg' eof] < oxfF s] eO/x]sf] 5 < eGg] h:tf k|Zgx¿ u/]/ pxfFx¿ s} 
efiffdf bf]xf]/f] lj:yfkg k|ltlj|mofsf] kl/efiff lbg nufpg'xf];\ .

-O_	 ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbFb} d]6fsf8{df n]lvPsf] bf]xf]/f] 
lj:yfkg k|ltlj|mofsf] kl/efiff b]vfpg'xf];\ / 7'nf] :j/n] k9]/ ;'gfpg'xf];\ .

-O{_	 kl/efiffsf] zAb zAb / Ans, n]uf], Kn] 8f], d'l5Psf] lk7f];Fu clu u/]sf] lj|mosnfknfO{ 
connect ub}{ bf]xf]/f] lj:yfkg k|ltlj|mofsf] pbfx/0fx¿ k|:t't ug{'xf];\ .

-p_	 ljBfyL{x¿nfO{ cfcfˆgf] sfkLdf bf]xf]/f] lj:yfkg k|ltlj|mofx¿ n]Vg nufpg'xf];\ .

-pm_	 kfn}kfnf] tL pbfx/0fx¿nfO{ Ans, n]uf], Kn] 8f], d'l5Psf] lk7f]sf] k|of]u u/]/ visualize 
u/fpg'xf];\ . ;fy} lgDglnlvt pbfx/0fdf ;d]t 5nkmn ug'{xf];\ M
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Pp6f k|ltlj|mof/t kbfy{ (reactant) sf] /x]sf b'O{cf]6} tŒj jf /]l8sn jf cfof]gn] csf]{ 
k|ltlj|mof/t kbfy{ (reactant) sf b'O{cf]6} tŒj jf /]l8sn jf cfof]gnfO{ lj:yfkg u/L gofF 
pTkflbt kbfy{ (products) aG5 eg] o;nfO{ bf]xf]/f] lj:yfkg k|ltlj|mof (double displacement 
reaction) elgG5 . o;df cfof]gx¿lar kf/:kl/s cbnabn (ion exchange) k|lj|mof x'G5, 
h:t} AB / CD of}lusx¿lar k|ltlj|mof 
x'Fbf A n] C nfO{ / B n] D lj:yfkg u/L 
gofF pTkflbt kbfy{ AD / CB aGg'

-3_ cDn Iff/ k|ltlj|mof

-c_ cDn / Iff/sf] af/]df 5f]6f] k'g/fj[lQ ug{'xf];\ . cDn / Iff/sf] pbfx/0fx¿ ;f]Wg'xf];\ . ljBfyL{n] 
eg]sf pbfx/0fx¿ af]8{df l6Kb} hfg'xf];\ .

-cf_ ljBfyL{x¿nfO{ ;d"x ljefhg u/]/ b}lgs bfFt df‰bf bfFt ls/f nfUgaf6 s;/L aR5 < 
af?nfn] lrNbf sfutL bNg'sf] sf/0f, sldnfn] lrNbf ;fa'g kfgLn] w'g'sf] sf/0f, sDkf]:6 
dn k|of]u ug]{ v]tdf j]nf j]nfdf r'g xfNg'sf] sf/0f, ;x/ ahf/lt/ s]6Lx¿n] ;]Dk'n] skfn 
g'xfO;s]kl5 slG8;g/n] km]l/ skfn g'xfpg'sf] sf/0f lglZrt ;do -%–!) ldg]6_ lbP/ 
vf]hL ug{ nufpg'xf];\ .

-O_ ;do ;dfKtLkl5 cfkm"x¿n] vf]h]sf] pQ/ k|:t't ug{ nufpg'xf];\ . cfjZos dfqfdf k[i7kf]if0f 
lbg'xf];\ .

-O{_ ca ljBfyL{x¿nfO{ c¿ k|ltlj|mofx¿ h:t} cDn Iff/ k|ltlj|mof klg visualize ug{ tof/L 
u/fpg'xf];\ . rf/ leGg /ªsf Ans, n]uf], Kn] 8f], d'l5Psf] lk7f]nfO{ b'O{cf]6f /ªnfO{ cDnsf b'O{ 
/]l8snsf ¿kdf / afFsL b'O{cf]6f /ªnfO{ Iff/sf b'O{ /]l8snsf ¿kdf lrgfpg'xf];\ / kmf]6f]df 
b]vfP h:t} /fv]/ cDn Iff/ k|ltlj|mofnfO{ visualize ug{ lbg'xf];\ .

-cf_ ljBfyL{x¿nfO s] b]Vg' eof] < oxfF s] eO/x]sf] 5 < eGg] h:tf k|Zgx¿ u/]/ pxfFx¿s} efiffdf 
cDn Iff/ k|ltlj|mofsf] kl/efiff lbg nufpg'xf];\ .

-O_ ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbFb} d]6fsf8{df n]lvPsf] cDn Iff/ 
k|ltlj|mofsf] kl/efiff b]vfpg'xf];\ / 7'nf] :j/n] k9]/ ;'gfpg'xf];\ .

-O{_ kl/efiffsf] zAb zAb / Ans, n]uf], Kn] 8f], d'l5Psf] lk7f];Fu clu u/]sf] lj|mosnfknfO{ 
connect ub}{ cDn Iff/ k|ltlj|mofsf] pbfx/0fx¿ k|:t't ug{'xf];\ .

-p_ ljBfyL{x¿nfO{ cfcfˆgf] sfkLdf cDn Iff/ k|ltlj|mofx¿ n]Vg nufpg'xf];\ .

-pm_ kfn}kfnf] tL pbfx/0fx¿nfO{ Ans, n]uf], Kn] 8f], d'l5Psf] lk7f]sf] k|of]u u/]/ visualize 
u/fpg'xf];\ . o;;DaGwL lgDglnlvt pbfx/0f lbP/ yk :ki6 kfg'{xf];\ M
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xfO8«f]Snf]l/s Pl;8 -cDn_ / ;f]l8od 
xfO8«f]Snf]l/s 8 -Iff/_ lar k|ltlj|mof eO{ 
;f]l8od Snf]/fO8 -nj0f_ / kfgL aG5 h;nfO{ 
;Gt'lnt /f;folgs ;dLs/0fdf o;/L n]lvG5

 

Pp6f k|ltlj|mof/t kbfy{ cDn (acid) / csf]{ k|ltlj|mof/t 
kbfy Iff/ (base) lar k|ltlj|mof eO{ pTkflbt kbfy{sf 
¿kdf nj0f (salt) / kfgL (water) aG5 eg] o;nfO{ cDn 
Iff/ k|ltlj|mof (acid base reaction) cyf{t\ lg/fs/0f jf 
Go'6«nfOh];g k|ltlj|mof (neutralization reaction) klg 
elgG5 . o;df klg cfof]gx¿lar kf/:kl/s cbnabn (ion exchange) k|lj|mof x'gfn] bf]xf]/f 
lj:yfkg k|ltlj|mof x'G5

o;sf cfwf/df cDn / Iff/sf] lardf k|ltlj|mof eO{ nj0f aGg] k|ltlj|mofnfO{ cDn Iff/ k|ltlj|mof 
elgG5 eg]/ lgisif{ lgsfNg] . o;df Iff/ / cDnn] cfkm\gf] u'0f TofUg] ePsfn] o;nfO{ lg/fs/0f 
k|ltlj|mof elgG5 eg]/ k|:6 kfg]{ .
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lzIfssf nflu yk hfgsf/L

lj|moflzntfsf] z[ª\vnf eg]sf] wft'x¿sf] 36\bf] 
lj|moflzntfsf cfwf/df j|md ldnfP/ /flvPsf] 
z[ª\vnf xf] . o; z[ª\vnfdf a9L lj|moflzntf 
ePsf] wft'n] sd lj|moflzntf ePsf] wft'nfO{ 
/f;folgs k|ltlj|mof ubf{ lj:yfkg u5{ . t/ bf]xf]/f] 
lj:yfkg k|ltlj|mofdf klg lj|moflzntfsf] z[ª\vnf 
nfu' x'Fb}g . lsgeg] bf]xf]/f] lj:yfkg k|ltlj|mofdf 
Pp6f wft'n] csf]{ wft'nfO{ lj:yfkg ug]{eGbf klg 
cfof]gx¿sf] kf/:kl/s ;f6km]/ x'G5 .

d"Nofª\sg
•• ;+of]hg k|ltlj|mof eg]sf] s] xf] <
•• ljR5]bg jf ljefhg k|ltlj|mof eg]sf] s] xf]<
•• Psn lj:yfkg k|ltlj|mof eg]sf] s] xf] <
•• bf]xf]/f] lj:yfkg k|ltlj|mof eg]sf] s] xf] <
•• cDn Iff/ k|ltlj|mof eg]sf] s] xf] <
•• cDn Iff/ k|ltlj|mofnfO{ lg/fs/0f k|ltlj|mof elgG5, lsg <
•• tfdfsf] w'nf]nfO{ km]/; ;Nkm]6sf] 3f]ndf /fVbf s] x'G5 < sf/0f;lxt eGg'xf];\ n]Vg'xf];\ .
•• bf]xf]/f] lj:yfkg k|ltlj|mofdf klg lj|moflzntfsf] z[ª\vnf nfu' x'G5<

t];|f] lbg
d'Vo ljifoj:t' M ljleGg /f;folgs k|ltlj|mof;Fu ;DalGwt k|of]ufTds sfo{

lj|mofsnfk !%=#, !%=$ / !%=% / o;;Fu ;DalGwt 5nkmn

l;sfO pknlAw
of] kf7sf] l;sfO ;xhLs/0fkl5 ljBfyL{ lgDglnlvt sfo{ ug{ ;Ifd x'g] 5g\ M

!=	 ;+of]hg k|ltlj|mofsf] k|of]ufTds ¿kdf k|bz{g ug{

@=	 ljR5]bg k|ltlj|mofsf] k|of]ufTds ¿kdf k|bz{g ug{

#=	 lj:yfkg k|ltlj|mofsf] k|of]ufTds ¿kdf k|bz{g ug{

$=	 cDn, Iff/ k|ltlj|mofsf] k|of]ufTds ¿kdf k|bz{g ug{

l;sfO ;xhLs/0fsf ;fdu|L
las/, 6]:6 6\o'ax¿, #% ldlnln6/ hlt ;kmf / /ªlxg SoflN;od cS;fO8sf] 3f]n, :6« jf kfOk, 
rfdn, lrp/f, cfn' jf sfuhsf] 6'j|mfdf logLx¿sf] lrq jf kmf]6f], af0flrx\g, sfa{g8fOcS;fO8, 
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kfgL / zlj|m, sk/ ;Nkm]6, kmnfdsf] w'nf] jf lsnf, leg]u/, sfutLsf] /;, a]lsª ;f]8f

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 ljleGg lsl;dsf /f;folgs k|ltlj|mofx¿sf] k'g/fj[lQ ug{'xf];\ .

-v_	 kfn}kfnf] ljBfyL{nfO{ ;a} lsl;dsf /f;folgs k|ltlj|mofsf af/]df eGg nufpg'xf];\ .

lj|mofsnfk @M lj|mofsnfksf] nflu tof/L cj:yf

-s_	 cfhsf] sIffdf /f;folgs k|ltlj|mof;Fu ;DalGwt lj|mofsnfk ug]{ eg]/ ljBfyL{nfO{ ;';"lrrt 
ug{'xf];\\ .

-v_	 cDn Iff/ k|ltlj|mof;Fu ;DalGwt lj|mofsnfk ubf{ ckgfpg' kg]{ ;fjwfgLsf af/]df hfgsf/L 
lbg'xf];\ .

-u_	 5'6\6f5'6\6} 6]andf 5'6\6f5'6\6 lj|mofsnfksf nflu cfjZos ;fdlu|x¿, lnlvt ¿kdf 
lj|mofsnfk ug]{ tl/sf / ;fjwfgLsf pkfox¿sf ;fy tof/L ug{'xf];\ .

-3_	 ljBfyL{x¿nfO{ rf/ rf/ hgfsf] ;d"xdf ljefhg u/]/ k|To]s 6]a'ndf !)–!) ldg]6 ;do 
lbP/ kfn}kfnf] lj|mofsnfk u/fpg'xf];\ . 

-ª_	 ;+of]hg k|ltlj|mofsf] 6]andf cfjZos ;fdu|Lx¿, lnlvt ¿kdf lj|mofsnfk ug]{ tl/sf / 
;fjwfgLsf pkfox¿ 

•• Pp6f las/df #% ldlnln6/ hlt ;kmf / /ªxLg SoflN;od cS;fO8sf] 3f]n lng'xf];\ . 
•• Pp6f :6« jf kfOksf] dbtaf6 3f]ndf km'Sg'xf];\ .
•• 3f]ndf cfPsf] kl/jt{g cjnf]sg ug{'xf];\ . 
•• o; lj|mofsnfkdf ePsf] /f;folgs k|ltlj|mofsf] zAb ;dLs/0f, ;"q ;dLs/0f / k|sf/ cfˆgf] 

sfkLdf n]Vg'xf];\ .

;fjwfgLsf pkfox¿

-s_	 3f]ndf km'Sg] j]nfdf d'vleq 3f]n ghfcf];\ eGg] ;fjwfgL ckgfpg'xf];\ . 

ljR5]bg jf ljefhg k|ltlj|mof

7'nf] rf6{k]k/df dflg;n] vfPsf] vfgfaf6 s;/L zlSt pTkGg x'G5 eGg] k|Zg n]v]/ /fVg'xf];\ . 
pknAw eP ;Dd sfaf]{xfO8«]6 kfOg] s'g} klg vfgf h:t} rfdn, lrp/f, cfn' cflb Pp6f Kn]6df 
/fVg'xf];\ . pknAw gePsf] cj:yfdf Pp6f sfuhsf] 6'j|mfdf logLx¿sf] lrq jf kmf]6f] 6fF:g'xf]; 
To;} u/L sfuhsf] k|of]u u/]/ af0flrx\g agfpg'xf];\ . sfuhsf] 6'j|mfdf sfa{g8fOcS;fO8, kfgL 
n]v]/ /fVg'xf];\ . ca ljBfyL{nfO{ lbOPsf] k|Zgsf] pQ/ /f;folgs ;dLs/0fsf] ¿kdf ldnfP/ /fVg 
lgb]{zg lbg'xf];\ .
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lj:yfkg k|ltlj|mof

-s_	 kf7\ok':tsdf ePsf] lj|mofsnfk !%=$ u/fpg'xf];\ .

-v_	 Ps lbgkl5 3f]ndf cfPsf] kl/jt{g cjnf]sg ug{'xf];\ . 

-u_	 3f]ndf cfPsf] kl/jt{g lsg eof] 5nkmn ug{'xf];\ .

-3_	 o; lj|mofsnfkdf ePsf] /f;folgs k|ltlj|mofsf] zAb ;dLs/0f, ;"q ;dLs/0f / k|sf/ cfˆgf] 
sfkLdf n]Vg'xf];\ .

cDn Iff/ k|ltlj|mof-
-s_	 kf7\ok':tsdf ePsf] lj|mofsnfk !%=$ u/fpg'xf];\ .

-v_	 Ps l5gkl5 3f]ndf cfPsf] kl/jt{g cjnf]sg ug{'xf];\ .
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-u_	 3f]ndf cfPsf] kl/jt{g lsg eof] 5nkmn ug{'xf];\ .

-3_	 o; lj|mofsnfkdf ePsf] /f;folgs k|ltlj|mofsf] zAb ;dLs/0f, ;"q ;dLs/0f / k|sf/ cfˆgf] 
sfkLdf n]vfpg'xf];\ .

lgisif{

leg]u/ cDn / r'gkfgL Iff/ ePsfn] leg]u/ ePsf] lunf;df r'gkflg /fVbf cDn / Iff/sf] 
/f;folgs k|ltlj|mof eO nj0f / kfgL aG5 . h;nfO{ lg/fs/0f k|ltlj|mof klg elgG5 eGg] lgisif{ 
lgsfNg'xf];\ . 

d"Nofª\sg
tfdfsf] efF8fnfO{ b'O{tLg lbg af;L bxLn] ;kmf ubf{ l6lnSs 6lNsG5, s;/L <

rf}yf] lbg
d'Vo ljifoj:t'M ljleGg lsl;dsf /f;folgs k|ltlj|mofnfO{ ;Gt'lnt /f;folgs ;dLs/0f n]Vg] 
cEof;

l;sfO pknlAw
-s_	 /f;folgs k|ltlj|mofnfO{ ;Gt'lnt /f;folgs ;dLs/0fdf abNg 

l;sfO ;xhLs/0fsf ;fdu|Lx¿M sDtLdf %) cf]6f zAb ;dLs/0fx¿ n]lvPsf] js{l;6 

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M 

-s_	 /f;folgs ;dLs/0f n]Vg] j]nfdf Wofg lbg'kg]{ s'/fx¿ s] s] x'g\ < eg]/ kfn}kfnf] ;a} 
ljBfyL{nfO{ eGg nufpg'xf];\ .

-v_	 ljBfyL{n] lbPsf] pQ/nfO{ gbf]xf]l/g] u/L af]8{df l6kf]6 ub}{ hfg'xf];\

-u_	 o;sf cfwf/df 5f]6f] k[i7kf]if0f;lxt Wofglbg' kg]{ s'/fx¿ :ki6 kfg{'xf]; .

lj|mofsnfk @

ljBfyLnfO{ /f;folgs k|ltlj|mof ;Gt'ng ug]{ tl/sf, Simulation game - https://phet.colorado.edu/ 
en/simulations/balancing-chemical-equations_ h:tf lj|mofsnfk yKg' pko'St x'G5 .

lj|mofsnfk # 

•• sIffdf ePsf ljBfyL{nfO{ ;Dej eP;Dd rf/cf]6f ;d"xdf ljefhg  ug{'xf];\ .
•• k|To]s ;d"xnfO{ Pp6f Pp6f /;folgs k|ltlj|mofsf] zAb ;dLs/0f lbg'xf];'
•• kf7\ok':tssf] cWoog / ;fd"lxs 5nkmnsf] dfWodaf6 zAb ;dLs/0fnfO{ ;"q ;dLs/0fdf 

abnL ;Gt'ng ug{ nufpg'xf];\
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•• k|To]saf6 Ps hgfnfO{ k|:t't ug{ nufO afFsL ;d"xnfO{ k[i7kf]if0f k|bfg ug{ nufpg'xf];\

d"Nofª\sg
js{l;6df ePsf /f;folgs ;dLs/0fnfO{ ;Gt'ng ug{ nufpg'xf];\ .

u[xsfo{
sIffsfo{ k"/f ug]{ u[xsfo{ lbg'xf];\ .

kfFrf}F lbg
d'Vo ljifoj:t'M /f;folgs k|ltlj|mofsf] b/sf] kl/ro, lj|mofsnfk !%=^ / /f;folgs k|ltlj|mofsf] 
b/df k|efj kfg]{ tŒjx¿ -s_ pTk|]/s lj|mofsnfk !%=&

l;sfO pknlAw
-s_	 /f;folgs k|ltlj|mofsf] b/sf] kl/ro lbg

-v_	 /f;folgs k|ltlj|mofsf] b/df k|efj kfg]{ tŒjx¿sf] klxrfg ug{

-u_	 /f;folgs k|ltlj|mofsf] b/df pTk|]/ssf] e'ldsf atfpg

l;sfO ;xhLs/0fsf ;fdu|L
las/, sfutLsf] /;, a]lsª ;f]8f

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 s] ;a} /f;folgs k|ltlj|mof k"/f x'g plQs} ;do nfU5 <

-v_	 lsg s'g} /f;folgs k|ltlj|mof l56f] k"/f x'G5 eg] s'g} /f;folgs k|ltlj|mof k"/f x'g nfdf] ;do 
nfU5 <

-u_	 /f;folgs k|ltlj|mof eO/xFbf k|ltlj|mof/t kbfy{ / pTkflbt kbfy{df s:tf] kl/jt{g cfpF5 
xf]nf <

-3_	 5nkmndf cfPsf s'/fx¿ a'Fbfut ¿kdf l6Kb} hfg'xf];\ . ljBfyL{x¿n] eg]sf s'/fx¿df yk 
ug{' k/]df yKg'xf];\ 

-ª_	 s'g} klg s'/fsf] b/ -Rate_ eGgfn] s] a'lemG5 <

lgisif{M ;a} /f;folgs k|ltlj|mof k"/f x'g plQs} ;do nfUb}g . s'g} /f;folgs k|ltlj|mof l56f] k"/f 
x'G5 eg] s'g} /f;folgs k|ltlj|mof k"/f x'g nfdf] ;do nfU5 lsgeg] /f;folgs k|ltlj|mof l56f] 
of l9nf] x'g'df /f;folgs k|ltlj|mofdf efu lng] kbfy{sf] sG;G6«];g, pknAw cj:yf jf sf/s 
tŒjx¿, pTk|]/ssf] pkl:ylt / k|sf/ cflb h:tf s'/fx¿df e/ kb{5 . /f;folgs k|ltlj|mof x'g] 
j|mddf k|ltlj|mof/t kbfy{sf] sg;G6«];g 36\b} hfG5 eg] pTkfbs kbfy{sf] sg;G6«];g a9\b} hfG5 .  
b/ eGgfn] k|lt ;]s]G8 s'g} klg s'/fsf] kl/jt{g eGg] a'lemG5 .
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lj|mofsnfk @M /f;folgs k|ltlj|mofsf] b/

-s_	 /f;folgs k|ltlj|mof x'g] j|mddf k|ltlj|mof/t kbfy{sf] sg;G6«];g 36\b} hfG5 eg] pTkfbs 
kbfy{sf] sg;G6«];g a9\b} hfG5 eGg] wf/0ff / b/ eGg] zAbsf] cy{ ;a}df :ki6 eof] eGg] 
lgSof}{n ePkl5 p;f] eP /f;folgs k|ltlj|mofsf] b/ eg]sf] s] xf]nf t eGg] k|Zg ug{'xf];\ .

-v_	 ljBfynfO{ cfcfˆg} kl/efiff agfpg lbg'xf];\ .

cGtdf k|lt PsfO ;dodf k|ltlj|mof/t kbfy{ pTkflbt kbfy{df kl/jt{g x'g] ultnfO{ g} /f;folgs 
k|ltlj|mofsf] b/ elgG5 eGg] lgisif{ lgsfNg'xf];\ .

lj|mofsnfk #M  /f;folgs k|ltlj|mofsf] b/sf] k|of]u

-s_	 kf7\ok':tsdf ePsf] lj|mofsnfk !%=^ u/fpg'xf];\ .

lgisif{M o;sf cfwf/df k|lt PsfO ;dodf k|ltlj|mof/t kbfy{ pTkflbt kbfy{df kl/jt{g x'g] 
ultnfO{ g} /f;folgs k|ltlj|mofsf] b/ elgG5 eg]/ yk :ki6 kfg]{  .

d"Nofª\sg
-s_	 /f;folgs k|ltlj|mofsf] b/ eg]sf] s] xf] <

-v_	 /f;folgs k|ltlj|mofsf] b/df k|efj kfg]{ tŒjx¿ s] s] x'g\ <

-u_	 /f;folgs k|ltlj|mofsf] b/df pTk|]/ssf] e"ldsf s:tf] /x]sf] x'G5 <
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5}6f}F lbg
d'Vo ljifoj:t'M /f;folgs k|ltlj|mofsf] b/df k|efj kfg]{ tŒjx¿ -v_ tfk, lj|mofsnfk !%=*, -u_ 
rfk -3_ ;txsf] If]qkmn, lj|mofsnfk !%=( -ª_ k|sfz, lj|mofsnfk !%=!)

l;sfO pknlAw
-s_	 /f;folgs k|ltlj|mofsf] b/df tfksf] c;/sf af/]df atfpg / k|bz{g ug{ 

-v_	 /f;folgs k|ltlj|mofsf] b/df rfksf] c;/sf af/]df atfpg / k|bz{g ug{

-u_	 /f;folgs k|ltlj|mofsf] b/df ;txsf] If]qkmnsf] c;/sf af/]df atfpg / k|bz{g ug{

-3_	 /f;folgs k|ltlj|mofsf] b/df k|sfzsf] c;/sf af/]df atfpg / k|bz{g ug{

l;sfO ;xhLs/0fsf ;fdu|L
lunf;x¿, tftf] kfgL, lr;f] kfgL, le6fldg l; sf] rSsL
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lgisif{M o;sf cfwf/df /;folgs k|ltlj|mofsf] b/nfO{ tfk / k|sf;n] c;/ u5{ eg]/ lgisif{ 
lgsfNg] .
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d"Nofª\sg
;d"x – !
!=	 b'O{ of}lusdf /x]sf cfof]gx¿sf] cfbfgk|bfgåf/f cGo b'O{ gofF of}uLs aGg] /f;folgs 

k|ltlj|mof s'g xf] <

i= ;+of]hg					     ii= ljR5]bg
iii= lj:yfkg				    iii= bf]xf]/f] lj:yfkg

@=	 Fe +S  Fe S of] s'g k|sf/sf] /f;folgs k|ltlj|mof xf] <

i=;+of]hg					     ii= ljR5]bg
iii= Psn lj:yfkg				   iv= bf]xf]/f] lj:yfkg

#=	 kmnfdsf] lsnfnfO{ lkmSsf  xfO8«f]Snf]l/s  cDndf 8'afpFbf s] x'G5 <

i= k|ltlj|mof x'Fb}g				    ii= cfO/g Snf]/fO / xfO8«f]hg Uof; aG5
iii= Snf]l/g Uof; / cfO/g cS;fO8 aG5	 iv= cfO/g Snf]/fO / kfgL aG5

$=	 lbOPsf k|ltlj|mofx¿dWo] lg/fs/0f k|ltlj|mof x'g\ xf] <

i=	 h:tf / lkmSsf xfO8«f]Snf]l/s cdnflarsf] k|ltlj|mof
ii=	 SoflN;od sfaf]{g]6 / ;Nˆo'l/s cDnlarsf] k|ltlj|mof
iii=	 ;f]l8od / Snf]l/glarsf] k|ltlj|mof
iv=	 kf]6fl;od xfO8«f]cS;fO8 / gfO6«s cDnlarsf] k|ltlj|mof

%=	 lbOPsf] /f;folgs k|ltlj|mofdf k|ltlj|mof/t kbfy{ æAÆ s'g xf] <

CaCO3 + A	 	 CaCl2 +H2O +CO2
i. C l 2					     ii. C l 2+ H2O
iii. HC l					     iv. C a (O H )2 

;d"x – v
!=	 Uof;Lo k|ltlj|mof/t kbfy{df rfk lbFbf /f;folgs k|ltlj|mofsf] b/df s:tf] c;/ kb{5 <

@=	 wft'sf] efF8fdf crf/ /fVg' x'Fb}g, lsg <

#=	 /f;folgs k|ltlj|mofsf] b/ s;/L a9fpg ;lsG5 < pbfx/0f;lxt n]Vg'xf];\ .

$=	 gfO6«f]hg / xfO8«f]hg Uof;nfO{ pRr tfk / rfk;lxt pTk|]/s / k|df]6/sf] pkl:yltdf 
k|ltlj|mof u/fpFbf s] x'G5 < ;Gt'lnt /f;folgs ;dLs/0fåf/f b]vfpg'xf];\ .
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%=	 lrq x]/L ;f]lwPsf] k|Zgsf] pQ/ lbg'xf]; M

	

•• /f;folgs k|ltlj|mofsf] b/ eg]sf] s] xf] <
•• s'g sf]lgsn ˆnf:s df /f;folgs k|ltlj|mof ;a}eGbf l56f] x'G5 xf]nf / lsg <
•• olb sf]lgsn ̂ nf:s A / B sf] tfkj|md ;dfg 5 / b'j}}df a/fa/ dfqfdf DofUg]l;od /fvLPsf] 

5 eg] A df xfO8«f]Snf]l/s cDn / B df Pl;l6s cDn /flvPdf s'g sf]lgsn ˆnf:sdf 
/f;folgs k|ltlj|mof l56f] xf]nf / lsg <
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PsfOsf] kl/ro

o; PsfOdf sfa{g8fO cS;fO8 Uof; / Pdf]lgof Uof;sf af/]df lj:t[tdf 5nkmn ub}{ logLx¿nfO{ 
k|of]uzfnfdf agfpg] ljlw / cf}Bf]lus pTkfbgsf af/]df cWoog ul/G5 . o;sf ;fy} logLx¿sf] 
/f;folgs tyf ef}lts u'0fx¿sf af/]df klg hfgsf/L lnOG5 . To:t} u/L o; kf7df sfa{g8fO 
cS;fO8 Uof; / Pdf]lgof Uof;sf] pkof]lutfx¿ ljljw ljifoj:t'x¿ ;d]l6Psf 5g\ . o;sf ;fy} 
o; kf7df sfa{g8fO cS;fO8 Uof; / Pdf]lgof Uof;sf] k|of]uzfnfdf agfO{ logLx¿sf] k/LIf0f 
ug]{ h:tf lj|mofsnfkx¿ klg ;d]l6Psf 5g\ .

o; kf7sf] ;xhLs/0f ubf{ ;}4flGts 1fg dfq} geP/ u/]/ l;Sg], k|of]uzfnfdf k/LIf0f ug]{, j}1flgs 
;f]r / l;ksf] ;d]t ljsf; x'g] vfnsf lzIf0f l;sfO  cj;/x¿ lbg'k5{ . o:tf cj;/x¿n] 
ljBfyL{x¿nfO{ lj1fg k|of]uzfnfdf ckgfpg' kg]{ ;fjwfgLx¿ k|lt ;r]t agfpg'sf ;fy} eljiodf 
j}1flgs sfo{snfkx¿ ug{ l;ko'St / cfTdljZjf;L x'g dbt u5{ . To:t} ljleGg gjk|jt{gfTds 
lzIf0f ljlwx¿ h:t} lj|mofsnfkdf cfwfl/t ljlw, k|of]udf cfwfl/t ljlw, Inquiry based learning 
-IBL, art based learning - ABL_

h:tf ljlwx¿sf] k|of]u ug{ ;lsG5 . a9LeGbf a9L ;d"x sfo{df k|fyldstf lbg'xf];\ . ;d"x sfo{n] 
lzIf0f l;sfO nfO{ /rgfTds agfpg'sf] ;fy} ljBfyL{x¿df ljleGg lsl;dsf Jojxf/ s'zn 
l;kx¿sf] ljsf; x'g'sf ;fy} l;sfO lbuf] / /dfOnf] agfpg dbt u5{ .

PsfOut l;sfO pknlAw

-s_	 k|of]uzfnfdf sfa{g8fOcS;fO8 / Pdf]lgof Uof;x¿sf] lgdf{0f ug{ / u'0fx¿ j0f{g ug{

-v_	 sfa{g8fOcS;fO8 / Pdf]lgof Uof;x¿sf] pkof]lutfx¿ j0f{g ug{

-u_	 cDn jiff{sf] sf/0f, k|efj / Go"gLs/0fsf pkfox¿ atfpg

-3_	 xl/t u[x k|efjsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿ JofVof ug{

Uof;
(Gas)

cg'dflgt sfo{306f M !)

!^
PsfO
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ljifoj:t' / ;do ljefhg

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

!= sfa{g8fO cS;fO8 Uof;sf] 
kl/ro, k|of]uzfnfdf 
sfa{g 8fOcS;fO8 Uof; 
agfpg] -;}4flGts_

b}lgs hLjgdf k|of]u x'g] Uof;;DaGwL 
pbfx/0fx¿af6 kf7sf] ;'?cft, sfa{g 
8fOcS;fO8sf] kl/ro, k|of]uzfnfdf 
sfa{g 8fOcS;fO8 Uof; agfpg] tl/sf

!

@= sfa{g8fO cS;fO8 Uof;, 
k|of]uzfnf lgdf{0f

k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; 
agfpg] k|of]u, ;fjwfgL, k/LIf0f, ef}lts 
tyf /f;folgs u'0fx¿

!

#= sfa{g 8fOcS;fO8 Uof;sf] 
ef}lts tyf /f;folgs 
u'0fx¿, pkof]lutfx¿

sfa{g 8fOcS;fO8 Uof;sf] ef}lts tyf 
/f;folgs u'0fx¿, pkof]lutfx¿

!

$= Pdf]lgofsf] kl/ro, 
k|of]uzfnfdf Pdf]lgof 
Uof; agfpg] tl/sf

Pdf]lgofsf] kl/ro, k|of]uzfnfdf Pdf]lgof 
Uof; agfpg] tl/sf

!

%= Pdf]lgofsf] kl/ro, 
k|of]uzfnfdf Pdf]lgof 
Uof; agfpg] tl/sf

k|of]uzfnfdf Pdf]lgof Uof; agfpg] 
k|of]u, ;fjwfgL, k/LIf0f, ef}lts tyf 
/f;folgs u'0fx¿

!

^= Pdf]lgof Uof;sf] ef}lts 
tyf /f;folgs u'0fx¿, 
pkof]lutfx¿

Pdf]lgof Uof;sf] ef}lts tyf /f;folgs 
u'0fx¿, pkof]lutfx¿

!

&= xl/t u[x k|efj, sf/0f, 
c;/, Go"gLs/0fsf pkfo

xl/t u[x k|efj, s[lqd xl/t u[x, s[lqd 
xl/t u[xsf] dxŒj / pkof]lutf, k[YjLdf 
xl/t u[x k|efj 36fpg] d'Vo pkfox¿

!

*= cDn jiff{, sf/0f, c;/, 
Go"gLs/0fsf pkfo

cDnLo jiff{, cDnLo jiff{n] k[YjLdf kfg]{ 
c;/, o;nfO{ /f]Sg] tl/sf

!

PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ kIfx¿

o; PsfOdf lzIf0f ubf{ clgjfo{ ¿kdf k|of]uzfnfdf nuL sfa{g8fO cS;fO8 Uof; / Pdf]lgof 
Uof; agfpg] cEof; u/fpg' k5{ . oL Uof;x¿sf] pkof]lutfx¿ cWoog u/fpFbf ;s];Dd ljBfyL{x¿ 
b}lgs hLjgdf x'g] k|of]ux¿nfO{ pbfx/0f :j?k k|:t't ug{ nufpg'xf];\ .
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klxnf] lbg
d'Vo ljifoj:t'

b}lgs hLjgdf k|of]u x'g] Uof;;DaGwL pbfx/0fx¿af6 kf7sf] ;'?cft, sfa{g 8fOcS;fO8sf] 
kl/ro, k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] tl/sf 

l;sfO pknlAw
-s_	 sfa{g8fOcS;fO8 Uof;sf] kl/ro lbg 

-v_	 k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; agfpg] ljlw atfpg

l;sfO ;xhLs/0fsf ;fdu|Lx¿M sfa{g 8fOcS;fO8 Uof;sf] cWoogdf of]ubfg k'¥ofPsf 
j}1flgsx¿sf] gfd / pgLx¿n] u/]sf of]ubfg n]lvPsf] d]6fsf8{

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

dl:tis dGygsf] nflu lbOPsf] jf c¿ s'g} 36gf cWoog u/fO{ ug{ ;lsG5 . pbfx/0fsf nflu 
oxfF Pp6f 36gf k|:t't ul/OPsf] 5 .

36gf

hf8f]sf] df};d lyof] . /ftL hf8f] cem} a9]sf] lyof] . /];d / /];dsf] kl/jf/ cfFugdf a;L cfuf] 
tflk/x]sf] lyof] . ;'Tg] j]nf ePkl5 ;a} hgf cfcfˆgf] sf]7fdf ;'Tg] t/v/ ug{ yfn] . /];dnfO{ 
cem} lr;f] nflu/x]sf] lyof] . pgn] aflx/sf] cfuf] leq sf]7fdf NofP/ sf]7fnfO{ Gofgf] agfP/ ;'Tg] 
larf/ u/] / ‰ofn 9f]sf y'g]/ an]sf] cfuf] sf]7fdf /fv]/ ;'t] . ef]ln kN6 cfdfn] 9f]sf vf]n]/ x]bf{ 
t sf]7fel/ w'jfF lyof] / /];d cr]t cj:yfdf lyP . cfdf cflQb} a'afnfO{ af]nfpg'eof] / l56f] l56f] 
c:ktfn nfg' eof] . 8fS6/n] clS;hg lbPkl5 aNn /];dsf] xf]; v'Nof] .

5nkmnsf nflu k|Zg

-s_	 sf]7fdf w'jfF s;/L el/Psf] xf]nf <

-v_	 w'jfFdf s'g Uof;sf] dfqf w]/} x'G5 <

-u_	 s] sfa{g8fOcS;fO8 ljiffn' Uof; xf] <

-3_	 /];d lsg cr]t ePsf] xf]nf <

lgisif{

s'g} klg lrh aNbf clS;hg pkof]u u5{ / sfa{g8fOcS;fO8o'St w'Fjf lg:sG5 . To;}n] bfp/f 
an]/ sf]7fdf w'Fjf el/Psf] xf] . bfp/f aNbf ToxfFsf] ;a} clS;hg pkof]u eO;s]sf] x'G5 . w'Fjfdf 
w]/} dfqfdf sfa{g8fOcS;fO8 Uof; x'G5 . sfa{g8fOcS;fO8 Uof; ljiffn' Uof; t xf]Og t/ 
sf]7fdf clS;hgsf] sdL ePsfn] ;f; km]g{ ufx|f] eP/ dfG5] lg:;fl;P/ dg{ klg ;S5 . To;}sf 
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sf/0f /];d cr]t ePsf x'g\ eg]/ 5nkmnnfO{ lgisif{df k'¥ofpg'xf];\ .

lj|mofsnfk @M sfa{g 8fOcS;fO8sf] kl/ro

-s_	 sfa{g8fOcS;fO8 Uof; sxfF sxfF kfOG5 < eg]/ 5nkmnsf] ug{'xf];\ . ljBfyL{n] lbg] x/]s 
pQ/nfO{ Wofg lbP/ ;'Gg'xf];\ . ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbFb} 
sfa{g8fOcS;fO8 Uof; s'g} klg lrhx¿ afNbf, jfo'd08ndf )=)# k|ltzt kfOg] tyf 
wft'sf sfaf]{g]6x¿nfO{ pRr tfkj|mddf ttfpFbf tyf wft' sfaf]{g]6 / cDnlarsf] /f;folgs 
k|ltlj|mof x'Fbf klg aG5 eGg] h:tf s'/fx¿ ug{'xf];\ .

-v_	 ca sfa{g8fOcS;fO8 Uof;sf] cWoogdf of]ubfg k'¥ofPsf j}1flgsx¿sf] gfd / pgLx¿n] 
u/]sf of]ubfg n]lvPsf] d]6fsf8{x¿ b]vfpFb} pgLx¿sf af/]df 5f]6f] rrf{ ug{'xf];\ .

	 -klxnf] d]6fsf8{_
	 Eofg x]Ndf]G6, !^#), sf7nfO{ afn]/ sfa{g8fOcS;fO8 Uof; kQf nufPsf]

	 -bf];|f] d]6fsf8{_
	 hf];]km Anfs, !&%%, DofUg]l;od sfaf]{g]6nfO{ afn]/ sfa{g8fOcS;fO8 Uof; tof/ u/]sf]

	 t];|f] d]6fsf8{
	 Nofef]lho/, !&*#, sfa{g8fOcS;fO8 Uof; sfa{g / clS;hgaf6 ag]sf] of}lus xf] egL kQf 

nufPsf]_

-u_	 ca ljBfyL{nfO{ sfa{g8fOcS;fO8 Uof;sf] cf0fljs ;"q, cf0fljs lrq / cf0fljs ef/ kQf 
nufpg lbg'xf];\ . ;a}n] k|of; ub}{ ubf{ cjnf]sg ug{'xf];\ . ljBfyL{x¿nfO{ cfˆgf] k"j{ 1fgnfO{ 
;Demg / k|of; ug{ k|]l/t ug{'xf];\ . / cGtdf cfkm"n] af]8{df jf d]6f sf8{df n]v]/ b]vfpg'xf];\ .

-3_	 sfa{g8fOcS;fO8 Uof;;DaGwL ljleGg tYox¿sf] Psk6s km]l/ k'g/fj[lQ ug{'xf];\ / csf]{ 
lj|mofsnfksf] nflu tof/L ug{'xf];\ .

lj|mofsnfk #M k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] ljlw -;}4flGts_

-s_	 lj|mofsnfk @ df sfa{g 8fOcS;fO8 Uof; aGg] ljleGg ljlwx¿sf af/]df k'g 5nkmn 
ug{'xf];\ . To;dWo] wft'sf] sfaf]{g]6 / cDnlarsf] /f;folgs k|ltlj|mof x'Fbf klg aG5 eGg] 
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s'/fnfO{ :d/0f u/fpg'xf];\ . k|of]uzfnfdf r'g9'ª\ufsf 6'j|mfnfO{ lkmSsf xfO8«f]Snf]l/s cDn;Fu 
/f;folgs k|ltlj|mof u/L sfa{g 8fOcS;fO8 Uof; agfOG5 eGg] hfgsf/L lbg'xf];\ .

-v_	 ljBfyL{nfO{ pSt s'/fnfO{ zAb ;dLs/0f, ;"q ;dLs/0f / ;Gt'lnt ;"q ;dLs/0fdf n]Vg 
nufpg'xf];\ . ljBfyL{x¿n] n]v]sf l7s 5 5}g x]g{'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

-u_	 ca k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos pks/0fx¿ -pNkm af]tn, 
Uof;hf/, ly;n kmg]n, 8]lne/L 6\o'a, /a/ ss{ tyf k/LIf0f gnLx¿_ sf] hfgsf/L lbg'xf];\ .  
;Fu;Fu} k|of]uzfnfaf6 ;f] pks/0fx¿ NofO{ b]vfpFb} klg hfg'xf];\ .

-3_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos /;fogx¿ s] s] xf]nf t eg]/ 
ljBfyL{x¿nfO{ ;f]Wg'xf];\ . k|of]uzfnfdf kfOg] SoflN;od sfaf]{g]6sf] ;6\6fdf cfˆgf] 3/ 
cfFugdf kfOg] s] s] ;fdu|L k|of]u ug{ ;lsG5 5nkmn ug{'xf];\ . To;afx]s ag]sf] Uof; sfa{g 
8fOcS;fO8 Uof; g} xf] eg]/ yfxf kfpgsf] nflu k/LIf0f ug{'kg]{ / k/LIf0f ug{  r'g kfgLsf] 
3f]n, lkmsf ;f]l8od xfO8«f]S;fO8, lgnf] ln6d; k]k/ h:tf /;fogx¿ klg rflxg] hfgsf/L 
u/fpg'xf];\ .

-ª_	 csf]{ lbg k|of]uzfnfdf uO{ sfa{g 8fOcS;fO8 Uof; agfpg] hfgsf/L u/fpFb} lrq agfO{ 
a'Fbfut ¿kdf k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] ljlwsf] hfgsf/L u/fpg'xf];\ . 

-r_	 k|of]uzfnfdf uO{ sfa{g 8fOcS;fO8 Uof; agfpFbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿sf 
af/]df 5nkmn ug{'xf];\ .

-5_	 To:t} ;Dk"0f{ ljlwkZrft\ ag]sf] Uof; sfa{g 8fOcS;fO8 Uof; g} xf] eg]/ yfxf kfpgsf nflu 
k/LIf0f ug]{ ljlwx¿sf af/]df 5nkmn ug{'xf];\ .

k|of]uzfnfdf r'g9'ª\ufsf 6'j|mfnfO{ lkmSsf xfO8«f]Snf]l/s cDn;Fu /f;folgs k|ltlj|mof u/L 
sfa{g 8fOcS;fO8 Uof; agfOG5 . of] Uof; xfjfsf] tnlt/ lj:yfkg ljlwdfkm{t Uof; hf/df 
;ª\sng ul/G5 . of] k|ltlj|mofnfO{ ;Gt'lnt /f;folgs ;dLs/0fdf o;/L n]lvG5 M

CaCO3 + 2HCl    →    CaCl2 + H2O + CO2 

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . 

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs ¿kdf  
;f]Wg'xf];\ .

-s_	 sfa{g8fOcS;fO8 Uof; sxfF sxfF kfOG5 <

-v_	 wft' sfaf]{g]6x¿nfO{ a];/L ttfpFbf s] x'G5 < ;Gt'lnt /f;folgs ;dLs/0f;lxt pbfx/0f 
lbg'xf];\ .
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-u_	 wft' sfaf]{g]6 / cDnlarsf] /f;folgs k|ltlj|mof x'Fbf s] aG5 < ;Gt'lnt /f;folgs 
;dLs/0f;lxt n]Vg'xf];\ .

-3_	 k|of]uzfnfdf sfa{g8fOcS;fO8 agfpg cfjZos /;fogx¿ s] s] x'g\ <

-ª_	 k|of]uzfnfdf sfa{g8fOcS;fO8 agfpFbf x'g] /f;folgs k|ltlj|mofsf] ;Gt'lnt /f;folgs 
;dLs/0f;lxt n]Vg'xf];\ .

-r_	 k|of]uzfnfdf sfa{g8fOcS;fO8 agfpg] k|lj|mofdf ag]sf] Uof; sfa{g8fOcS;fO8 g} xf] egL 
yfxf kfpg s] ug{'k5{ <

u[xsfo{
dflysf k|Zgx¿sf] pQ/ sfkLdf n]v]/ Nofpg lgb]{zg lbg'xf];\ .

bf];|f] lbg
d'Vo ljifoj:t'M k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] k|of]u, ;fjwfgL, k/LIf0f, ef}lts 
tyf /f;folgs u'0fx¿

l;sfO pknlAw
-c_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos /;fogx¿sf] gfd atfpg

-cf_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos pks/0fx¿sf] gfd atfpg

-O_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg ljlwsf] lrq agfpg

-O{_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg

-p_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿ atfpg

-pm_	 ag]sf] Uof; sfa{g 8fOcS;fO8 Uof; g} xf] eg]/ yfxf kfpgsf nflu k/LIf0f ug{

l;sfO ;xhLs/0fsf ;fdu|L
pNkm af]tn, Uof;hf/, ly;n kmg]n, 8]lne/L 6\o'a, /a/ ss{ tyf k/LIf0f gnLx¿, SoflN;od 
sfaf]{g]6, lkmSsf xfO8«f]Snf]l/s Pl;8, km]gf]Nkmyflng, r'g kfgLsf] 3f]n, lkmsf ;f]l8od xfO8«f]S;fO8, 
lgnf] ln6d; k]k/ cflb .

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] ljlwsf] ;}4flGts 1fgsf] k'g/fj[lQ ug{'xf];\ . 
k'g/fj[lQ ubf{ lgDglnlvt k|Zgx¿ ;f]wL 5nkmnnfO{ clu a9fpg ;lsG5 .

-c_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos /;fogx¿ s] s] x'g\ <
-cf_	 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos pks/0fx¿ s] s] x'g\ <



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)490

-O_	 k|of]uzfnfdf uO{ sfa{g 8fOcS;fO8 Uof; agfpbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿ 
s] s] x'g\ <

-O{_	 ag]sf] Uof; sfa{g 8fOcS;fO8 Uof; g} xf] eg]/ yfxf kfpgsf nflu k/LIf0f ug]{ 
ljlwx¿ s] s] x'g\ <

lj|mofsnfk @

-s_	 sIffdf ePsf ljBfyL{x¿nfO{ cfjZostfcg';f/ rf/ jf kfFr ;d"xdf ljefhg u/L km/s 
km/s 6]a'ndf /fVg'xf];\ 

-v_	 sfj{g8fOcS;fO8 Uof; agfpgsf nflu ckgfpg' kg]{ ;'/Iffsf pkfo / ;fjwfgLx¿sf 
af/]df ljBfyL{x¿nfO{ k'g M :ki6 lgb]{zg ug{'xf];\ .

-u_	 k|To]s ;d"xdf cfjZos ;fdu|L pknAw u/fpg'xf];\ .

-3_	 kf7\ok':tssf] cWoogjf6 k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg cfjZos 
pks/0fx¿ h:t}M pNkm af]tn, Uof;hf/, ly;n kmg]n, 8]lne/L 6\o'a, /a/ ss{ tyf k/LIf0f 
gnLx¿ Ps Ps u/L  klxrfg ug{ nufpg'xf];\ . cfjZostfcg';f/ ;xhLs/0f ug{'xf];\ .

-ª_	 kf7\ok':tssf] lrq cjnf]sg ub}{ pks/0fx¿nfO{ ldnfpg lbg'xf];\ . cfjZos k/]sf] cj:yfdf 
;xof]u ug{'xf];\ .

-r_	 kf7\ok':tssf] k|of]u ljlwcg';f/ sfj{g8fOcS;fO8 Uof; lgdf{0f ug{ nufpg'xf];\ . SoflN;od 
sfaf]{g]6 / cDnlarsf] /f;folgs k|ltlj|mof kmf]sfsf ¿kdf b]lvPsf] ljBfyL{x¿nfO{ cjnf]sg 
u/fpg'xf];\ . oL kmf]sfx¿ g} sfa{g 8fOcS;fO8 Uof; x'g\ / o;/L ag]sf] sfa{g 8fOcS;fO8 
Uof; 8]lne/L 6\o'a x'Fb} l;wf /flvPsf] Uof; hf/df hDdf x'G5 eGg] s'/fx¿ ljBfyL{nfO{ 
cjnf]sg u/fpg'xf];\ .

-5_	 la:tf/} pNkm af]tndf SoflN;od sfaf]{g]6 ;lsFb} uPkl5 ljBfyL{x¿nfO{  ag]sf] Uof; sfa{g 
8fOcS;fO8 Uof; g} xf] eg]/ yfxf kfpgsf nflu k/LIf0f ug]{ ljlwx¿ k'gM :d/0f u/fpFb} 
Uof; hf/df ag]sf] Uof;sf] k/LIf0f u/fpg'xf];\  / cfPsf] glthf l6Kg nufpg'xf];\ .

-h_	 Uof; hf/df ag]sf] sfa{g 8fOcS;fO8 Uof;sf] cjnf]sg ug{ nufO{ sfa{g 8fOcS;fO8 
Uof;sf] ef}lts u'0fx¿sf af/]df cWoog ug{ nufpg'xf];\, h:t}M

-c_	 sfa{g 8fOcS;fO8 Uof; /ªxLg, :jfblxg / uGwxLg x'G5 .
-cf_	 sfa{g 8fOcS;fO8 Uof; xfjfeGbf ux|f} x'G5 .
-O_	 sfa{g 8fOcS;fO8 kfgLdf 3'n]/ cDn aG5 .
-O{_	 sfa{g 8fOcS;fO8 cfkm" klg aNb}g / c¿nfO{ aNg klg dbt ub}{g .

-h_	 lgDglnlvt k/LIf0fx¿ u/L sfa{g 8fOcS;fO8 Uof;sf] /f;folgs u'0fx¿sf] cWoog 
u/fpg'xf];\ .

-c_	 sfa{g 8fOcS;fO8 Uof;n] el/Psf] Uof; hf/sf] d'v glhs} aln/x]sf] ;nfO{sf] sfF6LnfO{ 
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nu]/ sfa{g 8fOcS;fO8 Uof; g cfkm" aN5 g t c¿nfO{ aNg g} dbt u5{ eGg] s'/fsf] 
cjnf]sg u/fpg'xf];\ .

-cf_	 ca aln/x]sf] DofUg]l;od l/agnfO{ klg sfa{g 8fOcS;fO8 Uof;n] el/Psf] Uof; 
hf/sf] d'v glhs} nfFbf s] x'G5 cjnf]sg ug{ lbg'xf];\ . aln/x]sf] DofUg]l;od l/agnfO{ 
klg sfa{g 8fOcS;fO8 Uof;n] el/Psf] Uof; hf/sf] d'v glhs} nfFbf emg t]lhnf] eP/ 
aN5 / cGtdf ;]tf] kfp8/ afFsL x'G5 . o; k|lj|mofnfO{ zAb ;dLs/0f, ;"q ;dLs/0f 
/ ;Gt'lnt ;"q ;dLs/0fdf n]Vg nufpg'xf];\ .

-O_	 Pp6f 6]:6 6\o'adf yf]/} kfgL lng'xf];\ / 8]lne/L 6\o'anfO{ ;f] 6]:66\o'adf k7fpg'xf];\ . 
Psl5g kl5 6]:66\o'asf] kfgLdf ln6d; k/LIf0f u/fpg'xf];\ . lgnf] ln6d; /ftf] /ªdf 
kl/0ft x'g'sf] sf/0f 5nkmn ug{'xf];\ . o; k|lj|mofnfO{ zAb ;dLs/0f, ;"q ;dLs/0f / 
;Gt'lnt ;"q ;dLs/0fdf n]Vg nufpg'xf];\ .

-O{_	 Pp6f las/df yf]/} SoflN;od xfO8«f]S;fO8nfO{ kfgLdf ld;fpg'xf];\ . s]xLa]/ grnfOsg 
/fVg'xf];\ . s]xLa]/ kl5 dfly lt/ ;kmf kfgL h:tf] t/n hDdf x'G5 eg] tnlt/ ;]tf] 
kbfy{ lylu|G5 . ;kmf kfgLnfO{ la:tf/} Pp6f 6]:6 6\o'adf ;fg{'xf];\ / ljBfyL{nfO{ o; 
3f]ndf clu h:t} 8]lne/L 6\o'asf] dbtaf6 sfa{g 8fOcS;fO8 Uof; k7fpg'xf];\ . 
o; k|lj|mofsf] s]xL ;dokl5 / cln nfdf] ;dokl5 ePsf] kl/jt{gx¿ cjnf]sg ug{ 
lbg'xf];\ / s]xL ;dokl5 b'lwnf] 3f]n aGg' / cln nfdf] ;dokl5 km]l/ /ªxLg 3f]n d} 
kl/0ft x'g'sf] sf/0f sfa{g 8fOcS;fO8 Uof;nfO{ ;kmf r'gkfgLdf s]xL a]/ k7fpbf 
;]tf] c3'nglzn SoflN;od sfaf]{g]6 aGg' xf] eg] sfa{g 8fOcS;fO8 Uof;nfO{ ;kmf 
r'gkfgLdf nfdf] ;do;Dd k7fO/xFbf 3'ngzLn SoflN;od afOsfaf]{g]6 aGg' xf] egL 
lgisif{df k'¥ofpg'xf];\ . / o; k|lj|mofnfO{ zAb ;dLs/0f, ;"q ;dLs/0f / ;Gt'lnt ;"q 
;dLs/0fdf n]Vg nufpg'xf];\ .

-em_	 k|of]usf] p2]Zo, k/LIf0f, ljlw, lrq, /f;folgs ;dLs/0f, u'0fx¿ / lgisif{;lxt k|of]ufTds 
cEof; sfkLdf clen]vLs/0f u/fpg'xf];\ .

-`_	 k|To]s af6 Ps hgfnfO{ ;d"xsf] cg'ej k|:t't ug{ nufpg'xf];\ .

sfa{g 8fOcS;fO8 Uof; xfjfeGbf ux|f}F 5 . of] cfkm" klg aNb}g / c¿nfO{ klg afNg dbt ub}{g .  
o;n] cDnLo u'0f b]vfpF5 / leh]sf] lgnf] ln6d; k]k/nfO{ /ftf] agfpF5 .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gePsf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs 
¿kdf ;f]Wg'xf];\ .
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!=	 sfa{g 8fOcS;fO8 Uof;sf] cf0fljs ;"q s] xf] <

@=	 sfa{g8fOcS;fO8 Uof;nfO{ k|of]uzfnfdf 7f8f] Uof; hf/df hDdf ul/g'sf] sf/0f s] xf]<

#=	 k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; agfpFbf lkmsf xfO8«f]Snf]l/s cDnsf] ;6\6fdf lkmsf 
;Nˆo'l/s cDn k|of]u u/]df sfa{g8fOcS;fO8 Uof; agfpg ;lsG5 ls ;lsFb}g, sf/0f;lxt 
n]Vg'xf];\ .

$=	 k|of]uzfnfdf r'g9'ª\uf jf SoflN;od sfaf]{g]6 gePsf] ;dodf :yfgLo :t/df kfOg] jf b}lgs 
hLjgdf k|of]u x'g] cGo s'g s'g kbfy{ k|of]u u/]/ sfa{g8fOcS;fO{8 Uof; agfpg ;lsG5 <

t];|f] lbg
d'Vo ljifoj:t'M sfa{g 8fOcS;fO8 Uof;sf] ef}lts tyf /f;folgs u'0fx¿, pkof]lutfx¿

l;sfO pknlAw
-s_	 sfa{g 8fOcS;fO8 Uof;sf] ef}lts u'0fx¿ atfpg 

-v_	 sfa{g 8fOcS;fO8 Uof;sf] /f;folgs u'0fx¿ atfpg

-u_	 sfa{g 8fOcS;fO8 Uof;sf] pkof]lutfx¿ atfpg

l;sfO ;xhLs/0fsf ;fdu|L
l:6sL gf]6 jf sfuhsf] ;fgf] ;fgf] 6'j|mf, rf6{ k]k/x¿

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 uPsf] sIffdf k|of]uåf/f kQf nfu]sf sfa{g 8fOcS;fO8 Uof;sf] ef}lts tyf /f;folgs 
u'0fx¿sf af/]df k'g/fj[lQ ug{'xf];\ . o;sf nflu ;a} ljBfyL{nfO{ l:6sL gf]6 jf sfuhsf] ;fgf] 
;fgf] 6'j|mf lbP/ cfkm"n] hfg]sf] sfa{g 8fOcS;fO8 Uof;sf] ef}lts tyf /f;folgs u'0fx¿ 
n]Vg nufpg'xf];\ .

-v_	 ljBfyL{n] n]v]sf sfuhsf 6'j|mfx¿ hDdf ug{'xf];\ .

-u_	 af]8{sf] Ps ;fO8df sfa{g 8fOcS;fO8 Uof;sf] ef}lts u'0f / csf]{ ;fO8df sfa{g 8fOcS;fO8 
Uof;sf] /f;folgs u'0fx¿ n]Vg'xf];\ . ca b'O{ hgf ljBfyL{nfO{ af]nfP/ hDdf ul/Psf 
sfuhx¿af6 ef}lts tyf /f;folgs u'0fx¿ 5'6\6fO{ ;DalGwt sf]nddf /fVg nufpg'xf];\ / 
7'nf] :j/n] k9\g nufpg'xf];\ .

-3_	 sIffsf ljBfyL{nfO{ tLg ;d"xdf af9\g'xf];\ . k|To]s ;d"xnfO{ j|mdzM lj|mofsnfk @, # / $ 
ug{ tof/ u/fpg'xf];\ .

lj|mofsnfk @

co2 Uof; tof/ ug{ /;fog / pks/0fsf] cefj ePsf ljBfnox¿sf nflu j}slNks ultljlw M
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tof/L M ljBfyL{nfO{ cG8fsf] aflx/L efu ;Íng ug{ Ps lbg clu ;"lrt ug{'xf];\. o;n] tTk/tf 
/ ;xeflutf ;'lglZrt ub{5. ultljlwsf nflu k|To]s ljBfyL{sf] n]dgdf kx'Fr 5 egL ;'lglZrt 
ug{'xf];\ .

kl/ro M ;xh ¿kdf pknAw ;fdu|Lx¿ k|of]u u/]/ sfa{g 8fOcS;fO8 Uof;sf] pTkfbg k|bz{g 
ug]{ ultljlwsf] p2]ZonfO{ ;ª\lIfKt ¿kdf JofVof ug{'xf];\.

;fdu|L ;ª\ngM ljBfyL{nfO{ lgb]{zgcg';f/ cG8fsf] aflx/L efu ;ª\ng ug{ lgb]{zg lbg'xf];\ .

k|To]s ljBfyL{ jf ;d"xsf nflu sfutL k|bfg ug{'xf];\ .

sfa{g 8fOcS;fO8sf] tof/L M k|lj|mofdfkm{t ljBfyL{x¿nfO{ dfu{bz{g ug{'xf]:M ljBfyL{nfO{ cG8fsf] 
5fnfnfO{ /fd|/L w'nf] agfpg lgb]{zg lbg'xf];\ . Ps sG6]g/df sfutLsf] /;;Fu w'nf] cG8fsf] uf]nf 
ldnfpg'xf];\ .

x'g] k|ltlj|mofnfO{ Wofg lbg'xf];\ .

cjnf]sg M ljBfyL{n] sfutLsf] /;–cG8fsf] vf]nsf] ld>0fdf a'na'n] lg:sg] ljz]iftfnfO{ k|efjsf/L 
b]Vg]5g\ .

cG8f /x]sf] SoflN;od sfaf]{g]6 / sfutLsf] /;df /x]sf] ;fOl6«s Pl;8larsf] k|ltlqmofsf sf/0f 
lg:sg] sfa{g8fOcS;fO8 Uof; aanx¿ x'g\ egL ljBfyL{nfO{ JofVof ug{'xf];\ .

JofVof M :ki6 ug{'xf];\ ls SoflN;od sfaf]{g]6 -cG8fsf] vf]ndf kfOG5_ / ;fOl6«s Pl;8 -sfutLsf] 
/;df kfOG5_ larsf] k|ltlj|mofn] sfa{g 8fOcS;fO8 Uof; pTkfbg u5{ . ljleGg k|fs[lts / 
cf}Bf]lus k|lj|mofx¿df sfa{g 8fOcS;fO8sf] dxŒjnfO{ hf]8 lbg'xf];\ .

5nkmn M ljBfyL{nfO{ cjnf]sg ul/Psf] 36gfsf] af/]df 5nkmndf ;+nUg ug{'xf];\ .

ljBfyL{nfO{ ultljlwsf af/]df pgLx¿sf] cjnf]sg, kl/sNkgf / k|Zgx¿ ;femf ug{ k|f]T;fxg 
lbg'xf];\ . sfa{g 8fOcS;fO8sf] jf:tljs–ljZj cg'k|of]ux¿ / ljleGg ;Gbe{x¿df o;sf] dxŒjaf/] 
5nkmn ug{'xf];\.

lgisif{M ultljlwsf d'Vo a'Fbfx¿ / /f;folgs k|ltlj|mofx¿ / Uof;x¿sf] u'0fx¿ a'‰gsf nflu 
o;sf] ;fGble{stfnfO{ k|:6 ug{'xf];\ . ljBfyL{x¿nfO{ sfa{g 8fOcS;fO8 / o;sf] pTkfbg;Fu 
;DalGwt yk k|of]u jf cg';Gwfgx¿ cGj]if0f ug{ k|f]T;fxg lbg'xf];\ . of] j}slNks ultljlw 
;~rfng u/]/, /;fog / ljz]if k|of]uzfnf pks/0fx¿df kx'Fr gePsf ljBfnox¿n] cem} klg 
ljBfyL{x¿nfO{ sfa{g 8fOcS;fO8 Uof;sf] pTkfbg / cjnf]sg;Fu ;DalGwt l;sfO cg'ejx¿df 
;+nUg ug{ ;S5g\ .
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lj|mofsnfk @M sfa{g 8fOcS;fO8 Uof;sf] ef}lts u'0fx¿

-s_	 af]8{df 6fFl;Psf] sfa{g 8fOcS;fO8 Uof;sf] ef}lts u'0fx¿afx]ssf c¿ u'0fx¿ ;d"xdf 
ldn]/ vf]vL ug{ nufpg'xf];\ . vf]hL ug{sf] nflu pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\, 
h:t}M OG6/g]6sf] ;'ljwfo'St cfOl;l6 Nofadf hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L 
ePsf] k':tsfnodf hfg lbg'xf];\ . ljBfnodf sIff !!÷!@ ;+rfngdf 5 eg] cfkm"eGbf 
l;lgo/ sIff !! !@ sf bfO, lbbLx¿;Fu ;f]Wg k7fpg'xf];\ . jf cfˆg} kf7\ok':ts k9\g 
nufpg'xf];\ . o;sf nflu a9Ldf !%–@) ldg]6 lbg'xf];\ .

-v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf] leQfdf 6fF:g 
nufpg'xf];\ .

sfa{g 8fOcS;fO8 Uof; xfjfeGbf 1.5 u'0ff ux|f}F 5 . of] Uof; kfgLdf rfksf] pkl:yltdf xNsf 
3'N5 . of] cfkm" klg aNb}g / c¿nfO{ klg afNg dbt ub}{g . of] Uof; -780C df lr:ofpFbf 8f]; 
a/km aG5 h;nfO{ dry ice elgG5 .

lj|mofsnfk #M sfa{g 8fOcS;fO8 Uof;sf] /f;folgs u'0fx¿

-s_	 af]8{df 6fFl;Psf] sfa{g 8fOcS;fO8 Uof;sf] /f;folgs u'0fafx]ssf c¿ u'0fx¿ ;d"xdf 
ldn]/ vf]vL ug{ nufpg'xf];\ . vf]hL ug{sf nflu pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\, 
h:t}M OG6/g]6sf] ;'lawfo'St cfOl;l6 Nofadf hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L 
ePsf] k':tsfnodf hfg lbg'xf];\ . ljBfnodf sIff !!÷!@ ;+rfngdf 5 eg] cfkm"eGbf 
l;lgo/ sIff !! !@ sf bfO, lbbLx¿;Fu ;f]Wg k7fpg'xf];\ . jf cfˆg} kf7\ok':ts k9\g 
nufpg'xf];\ . o;sf nflu a9Ldf !%–@) ldg]6 lbg'xf];\ .

-v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{ k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf] leQfdf 6fF:g 
nufpg'xf];\ .

sfa{g 8fOcS;fO8 Uof; kfgLdf 3'N5 / kfgL;Fu k|ltlj|mof u/L sfaf]{lgs Pl;8 agfpF5 . o;n] 
cNsfnL;Fu k|ltlj|mof u/L cw'ngzLn sfaf]{g]6 lbG5 eg] sfaf]{g]6;Fu k|ltlj|mof ubf{ 3'ngzLn 
afOsfaf]{g]6 lbG5 . xl/of la?jfn] h/faf6 ;f];]sf] kfgL / xfjfaf6 sfa{g 8fOcS;fO8sf] pkof]u 
u/L ;"o{sf] k|sfzsf] pkl:yltdf vfgf agfpF5g\ h;nfO{ k|sfz ;+Zn]if0f (photosynthesis) 
elgG5 .

lj|mofsnfk $M sfa{g 8fOcS;fO8 Uof;sf] pkof]lutfx¿

-s_	 sfa{g 8fOcS;fO8 Uof;sf pkof]lutfx¿ ;d"xdf ldn]/ vf]hL ug{ nufpg'xf];\ . vf]hL ug{sf 
nflu pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\, h:t}M OG6/g]6sf] ;'lawfo'St cfOl;l6 
Nofadf hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L ePsf] k':tsfnodf hfg lbg'xf];\ . 
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ljBfnodf sIff !! ÷ !@ ;~rfngdf 5 eg] cfkm"eGbf l;lgo/ sIff !! ÷ !@ sf bfO, 
lbbLx¿;Fu ;f]Wg k7fpg'xf];\ . jf cfˆg} kf7\ok':ts k9\g nufpg'xf];\ . o;sf nflu al9df 
!%–@) ldg]6 lbg'xf];\ .

-v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{ k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf] leQfdf 6fF:g 
nufpg'xf];\ . x/]s ;d"xnfO{ k|:t'lt ug{ nufpg'xf];\ / o;sf pko]usf ;DjGwdf 
lgDglnlvtfg';f/sf] lgisif{ atfOlbg'xf];\ M

•• of] Uof; -780C df lr:ofpFbf 8f]; a/km dry ice aG5 h;nfO{ df5f df;' t/sf/L kmnkm"n 
cflbnfO{ lr:ofO tfhf /fVg pkof]u ul/G5

•• o;nfO{ t/n cj:yfddf  lrgL ldndf pv'sf] /;af6 lrgL agfpg] sfaf]{g];g k|lj|mofdf 
pkof]u ul/G5

•• o;nfO{ /f;folgs dn o'l/of agfpg, s[lqd Zjf;k|Zjf;sf] nflu sfaf]{h]g agfpg / xNsf 
k]o kbfy{df cldnf] :jffbsf nflu k|of]u ul/G5

•• of] Uof; cfuf] lgefpg k|of]u ul/G5 .
•• xl/of la?jfn] kfgL / sfa{g 8fOcS;fO8sf] pkof]u u/L ;"o{sf] k|sfzsf] pkl:yltdf vfgf 

agfpF5g\ .

lj|mofsnfk @, # / $ Ps} k6s u/fpg ;lsG5 . ;a}n] vf]hL u/]sf hfgsf/Lx¿ sIffsf]7fsf] 
leQfdf 6fF; ul/;s]kl5 Uofn/L jfs u/fpg'xf];\ . 

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . 

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs 
¿kdf ;f]Wg'xf];\

!=	 sfa{g 8fOcS;fO8 Uof;sf ef}lts u'0fx¿ s] s] x'g\ <

@=	 sfa{g8fOcS;fO8 Uof;nfO r'gkfgLdf s]xL ;dosf] nflu k7fpFbf pSt r'gkfgL b'lwnf] 3f]n 
aGg' / cln nfdf] ;do kl5 km]l/ /ªxLg 3f]nd} kl/0ft x'g'sf] sf/0f s] xf]nf < o; s|ddf 
x'g] /f;folgs k|ltls|ofnfO{ ;dLs/0f;lxt n]Vg'xf]; .

#=	 sfa{g8fOcS;fO8 Uof; ePsf] Uof;hf/df aln/x]sf] DofUg]l;od l/ag k7fpFbf s] x'G5< ;f] 
/f;folgs k|ltlj|mofsf] ;Gt'lnt ;"q ;dLs/0f n]Vg'xf];\ . 

$=	 sfa{g8fOcS;fO8 Uof;n] leh]sf] lgnf] ln6d;nfO{ /ftf] /ªdf kl/0ft ug{'sf] sf/0f s] xf] < 
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lzIfssf nflu yk hfgsf/L

sfa{g8fO cS;fO8sf] cf}Bf]lus pTkfbg SoflN;od sfaf]{g]6nfO{ pRr tfkj|mddf  ttfP/ 
sfa{g8fOcS;fO8sf] cf}Bf]lus pTkfbg ul/G5 . o;sf nflu SoflN;od sfaf]{g]6 vflgaf6 
lgsflnG5 .

rf}yf] lbg
d'Vo ljifoj:t'M Pdf]lgofsf] kl/ro, k|of]uzfnfdf Pdf]lgof Uof; agfpg] tl/sf

l;sfO pknlAw
-s_	 Pdf]lgof Uof;;Fu kl/lrt x'g

-v_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg] ljlwsf] ;}4flGts 1fg k|fKt 

l;sfO ;xhLs/0fsf ;fdu|L
d]6fsf8{x¿, k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos pks/0fx¿, /;fogx¿

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 s'x]sf] df;'sf] s:tf] af;gf cfp5 <

-v_	 hgfj/x¿sf] ljsf/j:t' lsg uGxfp5 <

o:tf b}lgs hLjgdf x'g] ljljw j:t'x¿ s'lxg] k|lj|mofdf Pdf]lgof Uof;nufotsf c¿ Uof;x¿ 
pTkfbg x'g] s'/fsf] hfgsf/L lbFb} Pdf]lgof Uof;sf] uGwsf af/]df 5nkmn ug{'xf];\ .

lj|mofsnfk @M Pdf]lgofsf] kl/ro

-s_	 Pdf]lgof Uof; sxfF sxfF kfOG5 < eg]/ 5nkmnsf] ug{'xf];\ . ljBfyL{n] lbg] x/]s pQ/nfO{ 
Wofg lbP/ ;'Gg'xf];\ . ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ :ofaf;L lbb} Pdf]lgof 
Uof; s'g} klg h}ljs kbfy{x¿ s'lxFbf, h}ljs kbfy{x¿ s'lxFg] :yfg j/k/sf] jfo'd08ndf yf]/} 
dfqfdf kfOg] tyf Pdf]lgod Snf]/fO8, Pdf]lgod ;Nkm]6 h:tf of}lussf] ¿kdf kfOG5 eGg] 
h:tf s'/fx¿ ug{'xf];\ . 

-v_	 ca Pdf]lgof Uof;sf] cWoogdf of]ubfg k'¥ofPsf j}1flgsx¿sf] gfd / pgLx¿n] u/]sf 
of]ubfg n]lvPsf] d]6fsf8{x¿ b]vfpFb} pgLx¿sf af/]df 5f]6f] rrf{ ug{'xf];\ . -klxnf] d]6fsf8{

hf];]km Anfs, !&%^, Pdf]lgod Snf]/fO8 / DofUg]l;od cS;fO8nfO{ ttfO{ Pdf]lgof Uof;nfO{ 
;j{k|yd lgsfn]sf]
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bf];|f] d]6fsf8{

Snfp8] n'O; ayf]{n]6, !&*%, Pdf]lgof Pp6f gfO6«f]hg / tLgcf]6f xfO8«f]hgsf] k/df0f'af6 ag]sf] 
x'G5 eGg] s'/f kQf nufPsf]

t];|f] d]6fsf8{

lk|mh x\ofa/ / sfn{ af];, !()(, xfjfdf ePsf] gfO6«f]hgnfO{ xfO8«f]hg;Fu ld;fP/ sd nfutdf 
Pdf]lgof agfpg ;lsG5 eGg] s'/f kQf nufPsf] _

-u_	 ca ljBfyL{x¿nfO{ Pdf]lgof Uof;sf] cf0fljs ;"q, cf0fljs lrq / cf0fljs ef/ kQf nufpg 
lbg'xf];\ . ;a}n] k|of; ub}{ ubf{ cjnf]sg ug{'xf];\ . ljBfyL{nfO{ cfˆgf] k"j{ 1fgnfO{ ;Demg / 
k|of; ug{ k|]l/t ug{'xf];\ . / cGtdf cfkm"n] af]8{df jf d]6f sf8{df n]v]/ b]vfpg'xf];\ .

-3_	 Pdf]lgof Uof; DaGwL ljleGg tYox¿sf] Ps k6s km]l/ k'g/fj[lQ ug{'xf];\ / csf]{ lj|mofsnfksf 
nflu tof/L ug{'xf];\ .

Pp6f gfO6«f]hgsf] k/df0f';Fu tLgcf]6f xfO6«f]hgsf k/df0f'x¿ sf]Eofn]G6 af]G8dfkm{t Pscfk;df 
hf]l8P/ Pdf]lgofsf] Pp6 c0f' aG5 h;sf] c0f';"q NH3 / cf0fljs ef/ 17 x'G5 .

lj|mofsnfk #M k|of]uzfnfdf Pdf]lgof Uof; agfpg] ljlw -;}4flGts_

-s_	 lj|mofsnfk @ df Pdf]lgof Uof; kfOg] cj:yf / aGg] ljlwx¿sf af/]df k'gM 5nkmn ug{'xf];\ .  
k|of]uzfnfdf Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8nfO{ @M! sf] cg'kftdf ag]sf] 
ld>0fnfO{ ttfO{ agfOG5 eGg] hfgsf/L lbg'xf];\ .

-v_	 ljBfyL{x¿nfO{ pSt s'/fnfO{ zAb ;dLs/0f, ;"q ;dLs/0f / ;Gt'lnt ;"q ;dLs/0fdf n]Vg 
nufpg'xf];\ . ljBfyL{x¿n] n]v]sf l7s 5 5}g x]g{'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

-u_	 ca k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos pks/0fx¿ -xf8{ Unf; 6]:6 6\o'a, 
Uof;hf/, tfksf] ;|f]t -l:k|6 NofDk jf ag;g ag{/, 8]lne/L 6\o'a, :6\ofG8, nfOd6fj/ tyf 
k/LIf0f gnLx¿_ sf] hfgsf/L lbg'xf];\ . ;Fu;Fu} k|of]uzfnfaf6 ;f] pks/0fx¿ NofO{ b]vfpb} 
klg hfg'xf];\ .
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-3_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos /;fogx¿ s] s] xf]nf t eg]/ ljBfyL{nfO{ 
;f]Wg'xf];\ . To;afx]s ag]sf] Uof; Pdf]lgof Uof; g} xf] eg]/ yfxf kfpgsf nflu k/LIf0f 
ug{'kg]{ / k/LIf0f ug{ uf9f xfO8«f]Snf]l/s cDn, /ftf] ln6d; k]k/ h:tf /;fogx¿ klg rflxg] 
hfgsf/L u/fpg'xf];\ .

-ª_	 csf]{ lbg k|of]uzfnfdf uO{ Pdf]lgof Uof; agfpg] hfgsf/L u/fpFb} lrq agfO a'Fbfut ¿kdf 
k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] ljlwsf] hfgsf/L u/fpg'xf];\ .

-r_	 k|of]uzfnfdf uO{ Pdf]lgof Uof; agfpFbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿sf af/]df 5nkmn 
ug{'xf];\ .

-5_	 To:t} ;Dk"0f{ ljlwkZrft\ ag]sf] Uof; Pdf]lgof Uof; g} xf] eg]/ yfxf kfpgsf nflu k/LIf0f 
ug]{ ljlwx¿sf] af/]df 5nkmn ug{'xf];\ .

Kf|of]uzfnfdf Pdf]lgod Snf]/fO8 NH4Cl / SoflN;od xfO8«f]cS;fO Ca(OH)2 sf] 2:1 sf] 
ld>0fnfO{ ttfP/ Pdf]lgof Uof;  tof/ ul/G5 .

of] k|ltlj|mofnfO{ ;Gt'lnt /f;folgs ;dLs/0fdf o;/L n]lvG5 M

2NH4Cl + Ca(OH)2    →    CaCl2 + 2H2O + 2NH3

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gePsf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . 

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ df}lvs ¿kdf ;f]Wg'xf];\ M

!=	 Pdf]lgofsf] cf0fljs ;"q s] xf] <

@=	 k|of]uzfnfdf Pdf]lgof Uof; agfpFbf cfjZos /;fogx¿ s] s] x'G5g\ < 

#=	 k|of]uzfnfdf Pdf]lgof Uof; agfpFbf /f;folgs k|ltlj|mofsf] ;Gt'lnt ;"q ;dLs/0f n]Vg'xf];\ .

$=	 k|of]uzfnfdf Pdf]lgof Uof; agfpFbf Uof; hf/nfO{ 3f]K6f] kfl//fVg'sf] sf/0f s] xf] <

kfFrf}F lbg
d'Vo ljifoj:t'M k|of]uzfnfdf Pdf]lgof Uof; agfpg] k|of]u, ;fjwfgL, k/LIf0f, ef}lts tyf 
/f;folgs u'0fx¿

l;sfO pknlAw
-c_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos /;fogx¿sf] gfd atfpg

-cf_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos pks/0fx¿sf] gfd atfpg

-O_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg ljlwsf] lrq agfpg
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-O{_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg

-p_	 k|of]uzfnfdf Pdf]lgof Uof; agfpbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿ atfpg

-pm_	 ag]sf] Uof; Pdf]lgof Uof; g} xf] eg]/ yfxf kfpgsf] nflu k/LIf0f ug{

l;sfO ;xhLs/0fsf ;fdu|L
xf8{ Unf; 6]:6 6\o'a, Uof;hf/, tfksf] ;|f]t -l:k|6 NofDk jf ag;g ag{/_, 8]lne/L 6\o'a, :6\ofG8, 
nfOd6fj/ tyf k/LIf0f gnLx¿, leh]sf] /ftf] ln6d; k]k/,  uf9f xfO8«f]Snf]l/s cDndf 8'afOPsf] 
Unf; /8

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg] ljlwsf] ;}4flGts 1fgsf] k'g/fj[lQ ug{'xf];\ . k'g/fj[lQ 
ubf{ lgDglnlvt k|Zgx¿sf] pQ/ sfkLdf n]Vg nufpg'xf];\ .

-c_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos /;fogx¿ s] s] x'g\ <
-cf_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos pks/0fx¿ s] s] x'g\ <
-O_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg s'g ljlwsf] lrq agfpg ;lsG5 <
-O{_	 k|of]uzfnfdf uO{ Pdf]lgof Uof; agfpbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿ s] s] x'g\ <
-p_	 ag]sf] Uof; Pdf]lgof Uof; g} xf] eg]/ yfxf kfpgsf nflu k/LIf0f ug]{ ljlwx¿sf] s] 

s] x'g\ <

cGTodf ljBfyL{sf] pQ/ hfFrkl5 ;Gtf]ifhgs geP 5f]6f] k[i7kf]if0f;lxt oL k|Zgsf] pQ/ :ki6 
kfg{'xf];\ M

lj|mofsnfk @

-s_	 k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos pks/0fx¿ h:t}M xf8{ Unf; 6]:6 6\o'a, 
Uof;hf/, tfksf] ;|f]t -l:k|6 NofDk jf ag;g ag{/_, 8]lne/L 6\o'a, :6\ofG8, nfOd6fj/ tyf 
k/LIf0f gnLx¿ Ps Ps u/L b]vfpb} klxrfg u/fpg'xf];\ . o; j|mddf klxnf ljBfyL{nfO{ eGg 
nufpg'xf];\ / eGg g;s]sf] cj:yf jf gldn]sf] cj:yfdf ;xof]u ug{'xf];\ .

-v_	 ;fdu|L, /;fogsf] pknAwtf / ljBfyL{ ;ª\Vofsf cfwf/df ;d"x ljefhg ug{'xf];\ .

-u_	 ca ljBfyL{x¿nfO{ clu agfPsf] lrq x]b}{ pks/0fx¿nfO{ ldnfpg lbg'xf];\ . cfjZos k/]sf] 
cj:yfdf ;xof]u ug{'xf];\ .

-3_	 k|of]uzfnfdf uO{ Pdf]lgof Uof; agfpFbf ckgfpg' kg]{ ;fjwfgLsf pkfox¿ k'gM :d/0f 
u/fpg'xf];\ . / ;fjwfgL k"j{s ljlwsf] k|of]u u/L Pdf]lgof Uof; agfpg lbg'xf];\ .

-ª_	 Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8larsf] /f;folgs k|ltlj|mof kfgL klg aGg] 
ePsf]n] xf8{ Unf; 6]:6 6\o'anfO{ clnslt tnlt/ 9NsfP/ /fVg' k5{ eGg] s'/f ljBfyL{x¿nfO{ 
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cjut u/fpg'xf];\ . o;/L ag]sf] Pdf]lgof Uof; 8]lne/L 6\o'a x'Fb} 3f]K6\ofP/ /flvPsf] Uof; 
hf/df hDdf x'g' clu o;df ePsf] kfgLnfO{ ;f]:gsf nflu nfOd6fj/ eP/ Uof; hf/df 
k7fOPsf] xf] eGg] s'/fx¿ ljBfyL{x¿nfO{ cjnf]sg u/fpg'xf];\ .

-r_	 la:tf/} /f;folgs k|ltlj|mof ;lsFb} uPkl5 ljBfyL{x¿nfO{  ag]sf] Pdf]lgof Uof; g} xf] eg]/ 
yfxf kfpgsf] nflu k/LIf0f ug]{ ljlwx¿ k'gM :d/0f u/fpFb} Uof; hf/df ag]sf] Uof;sf] 
k/LIf0f u/fpg'xf];\ . / cfPsf] glthf l6Kg nufpg'xf];\ .

-5_	 Uof; hf/df ag]sf] sfa{g 8fOcS;fO8 Uof;sf] cjnf]sg ug{ nufO{ sfa{g 8fOcS;fO8 
Uof;sf ef}lts u'0fx¿sf af/]df 5nkmn ug{'xf];\, h:t},

-c_	 Pdf]lgof Uof; /ªxLg, :jfblxg / lk/f] uGw ePsf] Uof; xf] .
-cf_	 Pdf]lgof Uof; xfjfeGbf xn'sf x'G5 .
-O_	 Pdf]lgof kfgLdf 3'n]/ Iff/ aG5 .

-h_	 lgDglnlvt k/LIf0fx¿ u/L sfa{g 8fOcS;fO8 Uof;sf] /f;folgs u'0fx¿sf] cWoog 
u/fpg'xf];\ M

-c_	 leh]sf] /ftf] ln6d; k]k/ Uof; hf/sf] glhs nu]/ k/LIf0f ug{ lbg'xf];\ . cfPsf] 
kl/jt{gsf] sf/0f ;f]Wg'xf];\ .

-cf_	 uf9f xfO8«f]Snf]l/s cDndf 8'afOPsf] Unf; /8nfO{ Pdf]lgof Uof; ePsf] Uof; hf/sf] 
d'v lg/ nUbf w'Fjf lg:sG5 . o;sf] sf/0f s] xf]nf eGb} 5nkmn ug{'xf];\ .

Pdf]lgof Uof; xfjfeGbf xn'sf 5 / kfgLdf of] /fd|/L 3'N5 . To;}n] o;nfO{ xfjfsf] unlt/ 
lj:yfkg (downward displacement of air) ljlwaf6 Uof;hf/df ;ª\sng ul/G5 . o;sf] 
gld7f] uGw (pungent smell) x'G5 . o;n] leh]sf] /ftf] ln6d;nfO{ lgnf] /ªdf kl/0ft u5{ .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf l;sfO Ifdtfsf]] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ df}lvs ¿kdf ;f]Wg'xf];\ M

5}6f}F lbg
d'Vo ljifoj:t'M Pdf]lgof Uof;sf] ef}lts tyf /f;folgs u'0fx¿, pkof]lutfx¿

l;sfO pknlAw
-s_	 Pdf]lgof Uof;sf] ef}lts u'0fx¿ atfpg

-v_	 Pdf]lgof Uof;sf] /f;folgs u'0fx¿ atfpg

-u_	 Pdf]lgof Uof;sf] pkof]lutfx¿ atfpg
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l;sfO ;xhLs/0fsf ;fdu|L
l:6sL gf]6 jf sfuhsf] ;fgf] ;fgf] 6'j|mf, rf6{ k]k/

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 uPsf] sIffdf k|of]uåf/f kQf nfu]sf Pdf]lgof Uof;sf] ef}lts tyf /f;folgs u'0fx¿sf af/]df 
k'g/fj[lQ ug{'xf];\ . o;sf nflu ;a} ljBfyL{nfO{ l:6sL gf]6 jf sfuhsf] ;fgf] ;fgf] 6'j|mf lbP/ 
cfkm"n] hfg]sf] Pdf]lgof Uof;sf] ef}lts tyf /f;folgs u'0fx¿ n]Vg nufpg'xf];\ .

-v_	 ljBfyL{n] n]v]sf sfuhsf 6'j|mfx¿ hDdf ug{'xf];\ .

-u_	 af]8{sf] Ps ;fO8df Pdf]lgof Uof;sf] ef}lts u'0f / csf]{ ;fO8df Pdf]lgof Uof;sf] /f;folgs 
u'0fx¿ n]Vg'xf];\ . ca b'O{ hgf ljBfyL{x¿nfO af]nfP/ hDdf ul/Psf sfuhx¿af6 ef}lts 
tyf /f;folgs u'0fx¿ 5'§fO{ ;DalGwt sf]nddf /fVg nufpg'xf];\ . / 7'nf] :j/n] k9\g 
nufpg'xf];\ .

-3_	 sIffsf ljBfyL{x¿nfO{ tLg ;d"xdf af9\g'xf];\ . k|To]s ;d"xnfO{ j|mdzM lj|mofsnfk @, # / $ 
ug{ tof/ u/fpg'xf];\ .

lj|mofsnfk @M Pdf]lgof Uof;sf] ef}lts u'0fx¿

-s_	 af]8{df 6fFl;Psf] Pdf]lgof Uof;sf] ef}lts u'0fx¿afx]ssf c¿ u'0fx¿ ;d"xdf ldn]/ vf]hL 
ug{ nufpg'xf];\ . vf]hL ug{sf nflu pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\, h:t}M 
OG6/g]6sf] ;'lawfo'St cfOl;l6 Nofadf hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L ePsf] 
k':tsfnodf hfg lbg'xf];\ . kf7\ok':tsdf lbOPsf ef}lts u'0fx¿ k9\g nufpg'xf];\ . o;sf 
nflu a9Ldf !%–@) ldg]6 lbg'xf];\ .

-v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{ k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf] leQfdf 6fF:g 
nufpg'xf];\ .

o;/L tof/ u/]sf] ef}lts u'0fsf af/]df kfn}knf] k|:t'lt lbg nufpg'xf];\ kf= k=' sf] k]h $)# df 
lbOPsf a'Fbfx¿ lgisif{sf ¿kdf l6kf]6 ug{ nufpg'xf];\ M
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lj|mofsnfk #M Pdf]lgof Uof;sf] /f;folgs u'0fx¿

-s_	 af]8{df 6fFl;Psf] Pdf]lgof Uof;sf] /f;folgs u'0fx¿afx]ssf c¿ u'0fx¿ ;d"xdf ldn]/ 
vf]hL ug{ nufpg'xf];\ . vf]hL ug{sf nflu pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\,h:t}M 
OG6/g]6sf] ;'lawfo'St cfOl;6L Nofadf hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L ePsf] 
k':tsfnodf hfg lbg'xf];\ . ljBfnodf sIff !! !@ ;~rfngdf 5 eg] cfkm"eGbf l;lgo/ 
sIff !! !@ sf bfO, lbbLx¿;Fu ;f]Wg k7fpg'xf];\ . jf cfˆg} kf7\ok':ts k9\g nufpg'xf];\ . 
o;sf nflu a9Ldf !%–@) ldg]6 lbg'xf];\ .

-v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf] leQfdf 6fF:g 
nufpg'xf];\ . o;sf cfwf/df lgDglnlvt lgisif{ 5nkmn u/fpg'xf];\ M

•• Pdflgof Uof; kfgLdf 3'N5 / kfgL;Fu k|ltlj|mof u/L g/d cSsfnL Pdf]lgod xfO8«f]cS;fO8 
agfpF5 . o;nfO{ ;dLs/0fdf n]Vbf, NH3 + H2O → NH4OH

•• o;n] cDn;Fu k|ltlj|mof u/L Pdf]lgod nj0f agfpF5, h:t} Pp6f pbfx/0f M
  NH3 + H2SO4 → (NH4)2SO4

•• Pdf]lgof / sfa{g8fOcS;fO8sf] k|ltlj|mofaf6 o'l/of aG5 h;nfO{ ;dLs/0fdf n]Vbf, NH3 
+ CO2 → NH2CONH2 (urea) + H2O

lj|mofsnfk $M Pdf]lgof Uof;sf] pkof]lutfx¿

-s_	 Pdf]lgof Uof;sf] pkof]lutfx¿ ;d"xdf ldn]/ vf]hL ug{ nufpg'xf];\ . vf]hL ug{sf nflu 
pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\, h:t}M OG6/g]6sf] ;'ljwfo'St cfOl;6L Nofadf 
hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L ePsf] k':tsfnodf hfg lbg'xf];\ . ljBfnodf 
sIff !! !@ ;~rfngdf 5 eg] cfkm"eGbf l;lgo/ sIff !! !@ sf bfO, lbbLx¿;Fu ;f]Wg 
k7fpg'xf];\ . jf cfˆg} kf7\ok':tsdf k9\g nufpg'xf];\ . o;sf nflu a9Ldf !%–@) ldg]6 
lbg'xf];\ .
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-

v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf leQfdf 6fF:g 
nufpg'xf];\ / pkof]lutfsf af/]df lgDglnlvt a'Fbfdf 5nkmn u/L l6kf]6 ug{ nufpg'xf];\ .

lj|mofsnfk @, # / $ Ps} k6s u/fpg ;lsG5 . ;a}n] vf]hL u/]sf hfgsf/Lx¿ sIffsf]7fsf] 
leQfdf 6fF; ul/;s]kl5 Uofn/L jfs u/fpg'xf];\ .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf l;sfO Ifdtfsf]] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿df}lvs ¿kdf ;f]Wg'xf];\ .

!=	 Pdf]lgofsf] ef}lts u'0fx¿ s] s] x'g <

@=	 Pdf]lgof Uof; ePsf] Uof; hf/ leq leh]sf] lgnf] ln6d; k]k/ n}hfFbf s] x'G5 <

#=	 Pdf]lgofsf] pkof]lutfx¿ s] s] x'g <

lzIfssf nflu yk hfgsf/L

Pdf]lgofsf] cf}Bf]lus pTkfbg gfO6«f]hg / xfO8«f]hgnfO{ $%) l8lu| ;]lN;o;df ttfO{ @)) b]lv 
!))) jfo'd08nLo rfkdf kmnfdsf w'nf] pTk|]/s / df]lnA8]gdnfO{ k|f]df]6/sf] ¿kdf k|of]u u/L 
ul/G5 . o;sf nflu /ftf] x'g] u/L ttfOPsf] sf]sdf kfgLsf] jfkm k7fO xfO8«f]hg / t/n xfjfnfO{ 
k|mfS;gn l8l:6n];g u/L gfO6«f]hg k|fKt ul/G5 .
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;ftf}F lbg
d'Vo ljifoj:t'M xl/t u[x k|efj, s[lqd xl/t u[x, s[lqd xl/t u[xsf] dxŒj / pkof]lutf, k[YjLdf 
xl/t u[x k|efj 36fpg] d'Vo pkfox¿

l;sfO pknlAw
-s_	 xl/t u[x k|efjsf] kl/efiff lbg

-v_	 s[lqd xl/t u[xsf] kl/efiff lbg 

-u_	 s[lqd xl/t u[xsf] dxŒj / pkof]lutf j0f{g ug{

-3_	 k[YjLdf xl/t u[x k|efj 36fpg] d'Vo pkfox¿ atfpg / Jojxf/df nfu' ug{ 

l;sfO ;xhLs/0fsf ;fdu|L
•• s[lqd xl/t u[xsf] kmf]6f]
•• l;sfO ;xhLs/0f lj|mofsnfkx¿

lj|mofsnfk !M dl:tis dGyg

lbOPsf] jf To:t} s[lqd xl/t u[xsf] kmf]6f] jf ;lsG5 eg] ;flRrs}sf] s[lqd xl/t u[x e|d0f u/fP/ 
lgDglnlvt k|Zgx¿ ;f]Wg'xf];\ M

-s_	 kmf]6f]df b]vfOPsf] l;;fsf] 3/nfO{ s] elgG5 <

-v_	 o;sf] sfd s] xf] <

-u_	 k|fs[lts ¿kdf kfOg] o:t} l;;fsf] 3/sf af/]df ;'Gg' ePsf] 5 <

To:t} lbOPsf / o:t} k|Zgx¿ ;f]wL yk dl:tis dGyg ug{'xf];\ M

-s_	 k[YjLdf ;hLjx¿ /xg ;Sg'sf sf/0fx¿ s] s] x'g\ <

-v_	 k[YjLdf ;"o{sf] tfk / k|sfz gePsf] eP s] x'GYof] xf]nf <

-u_	 /ftL ;"o{ gePsf] cj:yfdf klg k[YjL tftf] x'g'sf] sf/0f s] xf]nf <

k[YjLsf] jl/kl/ /x]sf] xfjfsf] tx cyf{t\ jfo'd08nn] ubf{ k[YjLdf xl/t u[x k|efj x'G5 h;sf] 
sf/0f Gofgf]kg sfod /x]sf] x'gfn] hLjsf] cl:tTj ;Dej ePsf] xf] .
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lj|mofsnfk @M xl/t u[x k|efjsf] kl/ro

-s_	 kf/bz{s Knfl:6s jf sfFr h:tf kf/bz{s 
j:t'af6 ag]sf] 3/ h;n] ;f}o{ ljls/0faf6 
k|fKt tfknfO{ ;l~rt u/L af]6lj?jfsf] 
xl/of]kgnfO{ sfod /fVg ;3fpF5, To;nfO{ 
g} xl/t u[x elgG5 eGg] hfgsf/L lbFb} 
k[YjL klg Pp6f k|fs[lts xl/t u[x xf] 
eGg] s'/f ug{'xf];\ .

-v_	 s[lqd xl/t u[x / k|fs[lts xl/t u[x u/L xl/t u[x b'O{ k|sf/sf] x'G5 eGg] af/]df yk rrf{ 
ug{'xf];\ .

-u_	 ca k|fs[lts xl/t u[xsf af/]df lj:t[tdf hfgsf/L lbg'xf];\ .

-3_	 kf7\o k':tsdf lbOPsf] lrq b]vfO lrqn] b]vfpg vf]h]sf] s'/fdf 5nkmn ug{'xf];\ .

ljBfyL{x¿n] lbg] x/]s pQ/nfO{ Wofg lbP/ ;'Gg'xf];\ . ;a}n] cfˆgf] wf/0ff ;femf ul/;s]kl5 ;a}nfO{ 
:ofaf;L lbFb} k[\YjLsf] k|fs[lts xl/t u[x k|efjsf] sf/0fn] oxfF hLjg ;Dej ePsf] xf] . k|fs[lts 
xl/t u[x k|efj eGgfn] k[\YjLsf] jfo'd08ndf ePsf xl/t u[x Uof;x¿sf sf/0f ;"o{af6 cfPsf 
ljls/0fx¿nfO{ k[\YjLaf6 aflx/ hfg glbO{ ;"o{ gePsf] cj:yf klg tftf] x'g] k|lj|mofnfO{ a'emfOG5 . 

o;sf cfwf/df lgDglnlvt lgisif{ lgsfNg'xf];\ M

-s_	 lrqdf Psflt/ cfwf k[\YjL hln/x]sf] / csf]{lt/ cfwf k[[YjL lgnf] b]vfO/x]sf] 5 . lrqsf] 
bfofF efudf gljs/0fLo phf{sf ;|f]tx¿sf] k|of]u ePsf] 5 . ?v la?jf tyf xl/ofnL 5 . 
h;n] ubf{ jftfj/0fdf ePsf xl/t u[x Uof;x¿sf sf/0f dfq} xl/t u[x k|efj ePsf] 5 h'g 
;lhjx¿sf nflu cTofjZos 5 .

-v_	 lrqsf] afofF efudf cgljs/0fLo phf{sf ;|f]tx¿sf] cToflws k|of]u ePsf] 5 . tL 
cgljs/0fLo phf{sf ;|f]tx¿af6 pT;h{g ePsf xl/t u[x Uof; h:t}M sfa{g 8fOcS;fO8, 
sfa{g df]gf] cS;fO8 cflb Uof;xx¿nfO{ pkef]u ug]{ ?v, la?jf tyf xl/ofnL 5}g . h;n] 
ubf{ jftfj/0fdf ePsf xl/t u[x Uof;x¿sf ;fy;fy} ljljw dfgjLo lj|mofsnfkx¿af6 
pT;lh{t xl/t u[x Uof;x¿sf] sf/0f xl/t u[x k|efj x'g] ePsfn] cToflws xl/t u[x k|efj 
x'g hfG5 h'g ;hLjx¿sf nflu xflgsf/s x'G5 . cToflws xl/t u[x k|efjsf sf/0f k[YjLdf 
ljleGg gsf/fTds c;/x¿ kg{ hfG5 .

lj|mofsnfk #

cToflws xl/t u[x k|efjsf sf/0f k[YjLdf ljleGg gsf/fTds c;/x¿ / cToflws xl/t u[x k|efj 
36fpg] d'Vo pkfox¿
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-s_	 ljBfyL{nfO{ ;d"xdf ljefhg ug{'xf];\ . s'g} ;d"xnfO{ cToflws xl/t u[x k|efjsf sf/0f k[YjLdf 
ljleGg gsf/fTds c;/x¿ / s'g}nfO{ cToflws xl/t u[x k|efj 36fpg] d"Vo pkfox¿ 
vf]hL ug{ nufpg'xf];\ . vf]hL ug{sf nflu pknAw ;fwg / ;|f]tsf] k|of]u ug{ lbg'xf];\ h:t}M 
OG6/g]6sf] ;'ljwfo'St cfOl;6L Nofadf hfg lbg'xf];\, lj1fg ljifosf] ;Gbe{ ;fdu|L ePsf] 
k':tsfnodf hfg lbg'xf];\ . ljBfnodf sIff !!, !@ ;~rfngdf 5 eg] cfkm"eGbf l;lgo/ 
sIff !!, !@ sf bfO, lbbLx¿;Fu ;f]Wg k7fpg'xf];\ jf cfˆg} kf7\ok':ts k9\g nufpg'xf];\ . 
o;sf nflu a9Ldf !%–@) ldg]6 lbg'xf];\ .

-v_	 vf]hL u/]/ NofPsf hfgsf/Lx¿ rf6{k]k/df n]Vg lbg'xf];\ / sIffsf]7fsf] leQfdf 6fF:g 
nufpg'xf];\ .

-u_	 ;a}n] vf]hL u/]sf hfgsf/Lx¿ sIffsf]7fsf] leQfdf 6fF; ul/;s]kl5 Uofn/L jfs u/fpg'xf];\ .

	 jf

	 k[YjLdf xl/tu[x k|efj, o;sf] pkof]lutf tyf a9\bf] xl/tu[x k|efjsf sf/0fn] pTkGg 
;d:ofsf af/]df vf]h ug{ nufO;s]kl5 ljBfyL]{nfO{ To;;DaGwL Pp6f hgr]tgfTds gf6s 
k|:t'lt ug{ nufpg'xf];\ .

lj|mofsnfk $M s[lqd xl/t u[x, s[lqd xl/t u[xsf] dxŒj / pkof]lutf

-s_	 ljBfyL{nfO{ rf/ rf/ hgfsf] ;d"xdf ljefhg ug{'xf];\ . s[lqd xl/t u[xsf] df]8]n lgdf{0f 
ug]{ o;sf] dxŒj / pkof]lutf vf]hL u/L k|:t'lt ug]{ kl/of]hgf sfo{ lbg'xf];\ . ;fy} pSt 
df]8]nnfO{ cfwf 306f;Dd 3fddf /fv]/ ydf]{ld6/af6 aflx/ / leqsf] tfkj|md dfkg ug{ 
nufO{ lgisif{ lgsfNg'xf];\ . 

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs 
¿kdf ;f]Wg'xf];\
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-s_	 xl/t u[x eg]sf] s] xf] <

-v_	 xl/t u[xsf] sfo{ s] xf] <

-u_	 s[lqd xl/t u[xsf] b'O{cf]6f pkof]lutfx¿ s] s] x'g\ <

-3_	 cToflws xl/t u[x k|efj eg]sf] s] xf] <

-ª_	 o;sf] gsf/fTds c;/x¿ s] s] x'g\ <

-r_	 o;nfO{ s;l/ lgoGq0f ug{ ;lsG5 <

cf7f}F lbg
-s_	 ljBfyL{x¿nfO{ cfcfˆgf] ;d"xsf] kl/of]hgf sfo{ k|:t'lt ug{ lbg'xf];\ .

-v_	 afFsL ;d"xnfO{ ;"rgfd"ns k[i7kf]if0f k|bfg ug{ nufpg'xf];\ .

-u_	 ljBfyL{x¿sf] k|:t'ltnfO{ ?la|S;af6 d"Nofª\sg ug{'xf];\ . ?la|S;sf] Pp6f gd'gf lgDgadf]lhd 
lbOPsf] 5 M

cfwf/ cltpQd pQd ;fdfGo

;fdu|Lsf] k|of]u :yflgo ;|f]t ;fdu|Lsf] 
k|of]u u/]df, nfdf] 
;do ;Dd k|of]u x'g] 
k|of]u x'g] ;fdu|L ePdf

:yflgo ;fdu|L k|of]u 
ulPsf] t/ ;fdu|L Tolt 
nfdf] ;do;Dd l6sfp 
x'g] gePdf 

lsg]sf ;fdu|Lsf] k|of]u 
u/L df]8]n agfPdf

sf]nfaf]/];g lgdf{0fdf ;d"xsf 
;b:ox¿sf] :ki6 sfo{ 
ljefhg;lxt ;a}sf] 
k|of;af6 tof/ ul/Pdf

sfo{ ljefhg gu/L 
;a}n] sfo{ u/L df]8]n 
tof/ u/]df

s]xL ;b:odfq ;lj|mo 
b]lvPdf

Kf|:t'tLs/0f –	 pRr cfTd 
ljZjf;sf ;fy 
;xL ljifoj:t' 
k|:t't u/]df

pRr cfTdljZjf; ;fy 
k|of; u/]sf] jf sd 
cfTd ljZjf;sf ;fy 
;xL ljifoj:t' k|:t't 
u/]df

k|:t'tLs/0fdf 
cfTdljZjf;sf] sdL 
ePsf] / kof{Kt 
ljifoj:t' klg ;d]6\g 
g;s]sf]

d"Nofª\sg
;d"x sfo{nfO{ ljleGg lsl;dn] d"Nofª\sg ug{ ;lsG5 . tLdWo] Ps Peer assessment xf] . oxfF 
Pp6f ;d"xsf] d"Nofª\sg csf]{ ;d"xnfO{ u/fOG5 . o;sf nflu ljBfyL{nfO{ /fd|f];Fu d"Nofª\sgsf 
cfwf/x¿ -h:t} ?la|S;, r]sln:6 cflb_ sf af/]df hfgsf/ afgpg' k5{ .  d"Nofª\sg ubf{ 
Odfgbfl/tf ckgfpg s8f lgb]{zg lbg'k5{ .
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kl/of]hgf sfo{
Unf]an jfld{ª ljifocGtu{t /x]/ Pp6f kf]:6/ agfpg lbg'xf];\ . k|bz{gL cfof]hgf u/]/ ljBfnosf 
;a} ljBfyL{nfO{ b]vfpg] Joj:yf ldnfpg'xf];\ . k|bz{gLkl5 ljBfyL{n] agfPsf kf]:6/x¿nfO{ ;s] 
k|m]d u/]/ g;s] cGo pkfo nufP/ ljBfnosf leQf, naLx¿df ;hfpg'xf];\ .

gjf}F lbg
d'Vo ljifoj:t'M cDnLo jiff{, cDnLo jiff{n] k[YjLdf kfg]{ c;/, o;nfO{ /f]Sg] tl/sf

l;sfO pknlAw
!=	 cDnLo jif{fsf] kl/ro lbg]

@=	 cDn jiff{sf c;/x¿ atfpg

#=	 cDn jiff{af6 aRg] pkfo ;'emfpg]

l;sfO ;xhLs/0fsf ;fdu|L
cDn jiff{sf] lel8of]

l;sfO ;xhLs/0f lj|mofsnfkx¿
lj|mofsnfk !M dl:tis dGyg

-s_	 cDn jiff{;Fu ;DalGwt 5f]6f] lel8of] tnsf] lnª\saf6 8fpgnf]8 u/L k|bz{g ug{'xf];\ .

-v_	 lel8of] k|bz{gnfO{ lar lardf kh u/]/ clt 5f]6f] pQ/ cfpg] k|Zgx¿ ljBfyL{nfO{ kfn}kfnf] 
;f]w]/ cfjZostfcg';f/ k[i6kf]if0f k|bfg ug]{

o;sf cfwfdf lgDglnlvt lgisif{ lgsfNg'xf];\ .

cf}Bf]lus Uof;x¿ sfa{g8fO cS;fO{8, gfO6«f]hg / ;Nkm/sf cS;fO8x¿sf] kfgL;Ft k|ltlj|mof 
xF'bf cDnsf ¿kdf jiff{ x'G5 o;}nfO{ cDnjiff{ elgG5 . o;n] k"jf{wf/, af]6la?jf / hgfj/x¿nfO{ 
gsf/fTds c;/ u5{ .

lj|mofsnfk @

-s_	 lgDglnlvt k|Zgx¿ ;f]w]/ 5nkmn ug{'xf];\ .

-c_	 cDn s'g} la?jf jf hgfj/sf] 5fnfdf kbf{ s] x'G5 <
-cf_	 ejg, dlGb/ h:tf ;+/rgfx¿df s] c;/ k5{ t <
-O_	 o;sf] sf/0f s] xf]nf <
-O{_	 lsg o:tf] ePsf] xf]nf <
-p_	 o:tf] x'gaf6 hf]ufpg s] ug{'knf{ <

-v_	 5nkmnkl5 kf7\ok':tsdf ePsf] lj|mofsnfk u/fpg'xf];\ . 
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-u_	 cfszdf sfa{g8fOcS;fO8, ;Nkm/ tyf gfO6«f]hgsf cS;fO8x¿sf] sf/0f s;/L cDn aG5 
eGg] s'/f /f;folgs ;dLs/0f;lxt :ki6 kfg{'xf];\ . 

-3_	 cDn jiff{sf] gsf/fTds c;/ / aRg] pkfox¿sf af/]df 5nkmn u/L :ki6 kfg{'xf];\ . o;sf 
cfwf/df cDn jiff{sf sf/0f x'g] k|efjaf/] lgDglnlvt] lgisif{ 5nkmn ug'{xf];\ M

cDn jiff{sf sf/0f af]6la?jf tyf hgfj/x¿sf] :jf:Yodf gsf/fTds c;/ kf5{ . ejg, dlGb/ 
h:tf ;+/rgfx¿ klg lvOFb} hfG5g\ . To;}n] cDn jiff{ u/fpg] Uof;x¿sf] pT;h{gdf sdL u/]/ 
o;sf] /f]syfd ug{' ckl/xfo{ 5 .

lzIfssf nflu yk hfgsf/L

cDn jiff{ x'g clu cfsfzdf cDn aGbf x'g] /f;folgs k|ltlj|mof / cDn jiff{ eO;s]kl5 x'g] 
c;/x¿ 5f]6s/Ldf tnsf lrqaf6 hfgsf/L k|fKt ug{ ;lsG5 .

kl/of]hgf sfo{
cDn jiff{sf] ;Dk"0f{ hfgsf/L / cfjZos lrq tyf Go'hk]k/ sl6ªx¿ ;d]6L Pp6f a'sn]6 
agfpg'xf];\ .

cDn jiff{sf af/]df hgr]tgf hufpg] vfnsf] Pp6f syf tof/ ug{ nufpg'xf];\ tyf pSt syfnfO{ 
sIffdf k|:t't ug{ nufpg'xf];\ . 

!=	 gS;fsf] An'lk|G6 lgsfNg k|of]u x'g] Uof; s'g xf] <

-s_ CO2				    -v_ NH3
-u_ H2				    -3_ N2
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@=	 s'g Uof;n] leh]sf] lgnf] ln6d;nfO{ /ftf] /ªdf aN5 <

-s_ CO2					     -v_ NH3
-u_ H2					     -3_ O2

#=	 sfa{g 8fOcS;fO8nfO{ nfdf] ;do;Dd ;kmf r'gkfgLdf k7fpFbf aGg] of}lus tnsf dWo] s'g 
xf] <

-s_ SoflN;od cS;fO8			   -v_ SoflN;od sfaf]{g]6
-u_ SoflN;od afOsfaf]{g]6			   -3_ SoflN;od sfaf{O8

$=	 tnsf dWo] s'g egfO l7s xf] <

-s_	 Pdf]lgof Uof; xfjfnfO{ tnlt/ lj:yflkt u/]/ Uof; hf/df hDdf ul/G5 .
-v_	 Pdf]lgof Uof; xfjfnfO{ dflylt/ lj:yflkt u/]/ Uof; hf/df hDdf ul/G5 .
-u_	 Pdf]lgof Uof; kfgLnfO{ tnlt/ lj:yflkt u/]/ Uof; hf/df hDdf ul/G5 .
-3_	 Pdf]lgof Uof; kfgLnfO{ dflylt/ lj:yflkt u/]/ Uof; hf/df hDdf ul/G5 .

%=	 tnsf dWo] s'g Uof; xl/tu[x c;/sf] sf/s xf]Og <

-s_ CO2					     -v_ NH3
-u_ O					     -3_ N2

;d"x –v 

!=	 cDnLo jiff{ eg]sf] s] xf] < cDnLo jiff{ s;/L x'G5 < /f;folgs k|ltlj|mofåf/f b]vfpg'xf]; .

@=	 sfa{g8fOcS;fO8 Uof;nfO{ lsg v'nf / ;'N6f] hf/df hDdf ul/G5 <

#=	 cdf]lgof agfpg xf8{Unf; 6]:6 6\o'anfO{ To;sf] d'v tnlt/ kms{g]u/L 58\s] kf/]/ lsg 
ttfOG5 <

$=	 8«fOcfO; agfpg] Uof;sf] k|of]uzfnf pTkfbg emNsg] lrq agfO{ gfdfª\sg ug{'xf];\ .

%=	 lu|gxfp; Okm]S6sf] cfjZostf eOsg klg o;n] cfhef]ln gsf/fTds c;/ ub}{5, o; 
egfOnfO{ k'l:6 ug{'xf];\ .
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PsfO kl/ro

o; PsfOsf] p2]Zo kmnfd, cfn'ldlgod, tfdf, rfFbL / ;'g h:tf wft'x¿sf] kl/rosf ;fy d'Vo 
wfpsf af/]df 5nkmn ub}{ ltgLx¿sf] k|fKotfsf af/]df 5nkmn ul/g] 5 . o; PsfOsf] ;xhLs/0f 
ubf{ l;w} ljifoj:t'df k|j]z ug{'eGbf cufl8 ljBfyL{x¿nfO{ dl:tis dGyg u/fP/ plgx¿df ePsf] 
k"j{ 1fgsf] k'g/jnf]sg ug]{ cj;/x¿ lbg'k5{ . o:tf cj;/x¿n] ljBfyL{x¿nfO{ cfˆgf] k"j{ 1fg / 
gofF 1fglar ;DaGw :yflkt ug{ dbt u5{ . To;kl5 ljleGg gjk|jt{gfTds lzIf0f ljlwx¿ h:t} 
vf]hdf cfwfl/t ljlw, 5nkmndf cfwfl/t ljlw, v]n ljlw h:tf ljlwx¿sf] k|of]u ug{ ;lsG5 eg] 
a9LeGbf a9L ;d"x sfo{nfO{ k|fyldstfdf /fVg'k5{ . ;d"x sfo{n] ljBfyL{x¿df ljleGg lsl;dsf 
Jojxf/ s'zn l;kx¿sf] ljsf; x'g'sf ;fy} l;sfO  lbuf] / /dfOnf] agfpg dbt u5{ .

PsfOut l;sfO pknlAw

-s_	 vlgh / wfpsf] kl/ro lbg
-v_	 kmnfd, tfdf, rfFbL, cfn'ldlgod wft'x¿sf d'Vo wfpx¿sf] gfd atfpg
-u_	 wfpx¿af6 wft' k|zf]wg ug{ .

ljifoj:t' / ;do ljefhg

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

!= vlgh / wfpsf] 
kl/ro

wft', cw{wft' / cwft'sf] k'g/fj[lQ, ;d"x ljefhg, 
5nkmn, vlgh, wfp

!

@= kmnfd, cfn'ldlgod, 
tfdf, rfFbL / ;'gsf] 
wfpx¿

kmnfd, cfn'ldlgod, tfdf, rfFbL / ;'gsf] 
wfpx¿sf] gfd, lrqsf] k|:t'tLs/0f 

!

#= wft' lj1fg wft' lj1fgÙ dfOlgª wft' k|zf]wg ug]{ ;fdfGo 
ljlw
s_ u|fOlG8ª v_ sG;G6«];g, lj|mofsnfk !!=@

!

$= wft' lj1fg clS;8];gÙ /f]l:6ª SoflN;g];g, l/8S;g, :d]lN6Ë, 
l/kmfOlgË. l8l:6n];g, On]S6«f]l/kmfOlgË

!

%= lj|mofsnfk lj|mofsnfk !&=# / !&=$ !

wft'
(Metal)

cg'dflgt sfo{306f M %

!&
PsfO
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PsfOleqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ kIfx¿

wft' kf7sf] cWofkg ubf{ ljBfyL{x¿n] cWofkg u/fOPsf ljifoj:t'x¿ ;lhn} visualize ug{ 
g;Sg] ePsfn] lzIf0f l;sfOnfO{ d"t{ agfpgsf nflu ;DalGwt lel8of]x¿sf] pkof]u ug{ ;lsG5 .  
wft' lj1fg cGtu{tsf sltko zAbx¿ ljBfyL{x¿sf nflu gofF x'g] ePsfn] zAbfjnLnfO{ ljz]if 
dxŒjsf ;fy :ki6 kfg{'k5{ / To;kl5 dfq} ljifoj:t'df k|j]z ug{'k5{ .

klxnf] lbg
d'Vo ljifoj:t'M

wft', cw{wft' / cwft'sf] k'g/fj[lQ, ;d"x ljefhg, 5nkmn, vlgh, wfp

l;sfO pknlAw
-s_	 vlghsf] kl/ro lbg

-v_	 wfpsf] kl/ro lbg

-u_	 ;a} wfp vlgh x'g\ t/ ;a} vlgh wfp xf]Ogg\ eGg] wf/0ffsf] ljsf; ug{ 

l;sfO ;xhLs/0fsf ;fdu|L
wft'af6 ag]sf] lrhlahx¿ jf ltgLx¿sf kmf]6f]x¿, rf6{ k]k/, Go'hlk|G6 k]k/x¿

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 kf7\ok':tsdf ePsf] lj|mofsnfkaf6 dl:tis dGyg ug{'xf];\ .
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o;sf cfwf/df ljBfyL{x¿nfO{ yk cWoogsf nflu pTk|]l/t ub}{ oL pbfx/0fx¿nfO{ k]l/of]l8s 
tflnsf k|bz{g ub}{ o;df /x]sf !!* cf]6f tŒjx¿dWo] wft', cwft' jf cw{wft'dWo] s'g w]/} 5 eGg] 
k|Zg ub}{ ;a}eGbf w]/} wft', To;kl5 cwft' / ;a}eGbf sd cw{wft' x'G5g\ eGg] lgisif{df k'Ug'xf];\ .

-u_	 wft', cwft' / cw{wft'sf] u'0f, ;|f]t / dxŒjsf af/]df uPsf] sIffdf cWoog u/]sf] s'/fnfO{ 
;a} ljBfyL{x¿nfO{ cfcfkm\gf] sfkLdf l6kf]6 ug{ nufO{ kfn}kfnf] ;fyLn] eg]sf] s'/f gbf]xf]l/g] 
u/L k|:t't ub}{ k'g/fj[lQ ug{'xf];\ . cGTodf 5f]6f] k[i7kf]if0f;lxt :ki6 kfg'{xf];\ .

xfn;Dd k|s[ltdf 118 cf]6f tŒjx¿ kQf nfu]sf 5g\ h;nfO{ wft', cw{wft' / cwft'df juL{s/0f 
ul/Psf] 5 .

lj|mofsnfk @M vlghsf] kl/ro / u'0fx¿

-s_	 tnsf k|Zgx¿ ;f]w]/ 5nkmnsf] ;'?cft ug{'xf];\ M

-c_	 k[YjLsf] s'g txdf wft' kfOG5 <
-cf_	 wft' s'g cj:yfdf kfOG5 <
-O_	 z'4 cjf:yfdf kfOG5 ls cz'4 cj:yfdf kfOG5 <

o;sf cfwf/df w]/} h;f] wft'x¿ k[YjLsf] of}lussf ¿kdf cz'4 cj:yfdf j|m:6df kfOG5, k[YjLsf] 
j|m:6df kfOg] tŒj jf of}lusnfO vlgh elgG5 . 

lj|mofsnfk #

•• sIffdf ePsf ljBfyL{nfO{ cfjZostfcg';f/ ljleGg ;d"xdf ljefhg ug{'xf];\ .
•• k|To]s ;d"xnfO{ g]kfndf kfOg] vlghsf] af/]df kf7\ok':tsjf6 cWoog ug{ nufpg'xf];\ .

o;sf cfwf/df g]kfndf kfOg] vlgh / vlgh kfOg] g]kfnsf ljleGg :yfgsf] gfdx¿ rf6{ k]k/df 
n]vL sIffsf]7fdf 6fF:g nufpg'xf];\ .

k[YjLsf] j|m:6df wft' tyf cwft'sf of}lussf ¿kdf /x]sf k|foM r6\6fgL :j¿kdf kfOg] k|fs[lts 
kbfy{ vlgh x'g\ . vlghnfO{ vfgLaf6 vg]/ lgsflnG5 .

lj|mofsnfk $M wfpsf] kl/ro / u'0fx¿

-s_	 lj|mofsnfk @ df vlghsf] kl/ro;Fu ;DaGw :yflkt ub}{ vlghdf wft' kfOG5 t/ s] ;a} 
vlghaf6 wft' k|zf]wg ug{ ;lsG5 eGg] k|Zg ug{'xf];\ .

-v_	 ljBfyL{x¿sf] pQ/nfO{ Wofg lbP/ ;'Gg'xf];\ / ;a} vlghdf s'g} g s'g} wft' kfOG5 t/ ;a} 
vlghaf6 wft' k|zf]wg ug{ ;lsFb}g eGg] s'/fsf] hfgsf/L lbg'xf];\ .
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-u_	 h'g vlghaf6 ;lhn}, lskmfotL / kmfObfhgs ¿kdf wft' k|zf]wg ug{ ;lsG5 To; vlghnfO{ 
To; wft'sf] wfp elgG5 eg]/ k|:6 kfg{'xf];\ .

-3_	 ;a} wfp vlgh x'g\ t/ ;a} vlgh wfp xf]Ogg\, lsg eGg] k|Zg u/]/ ljBfyL{nfO{ 5nkmn 
u/]sf ljifoj:t'nfO{ cfˆgf] efiffdf k|:t't ug]{ cj;/ lbg'xf];\ .

;lhn} / k|ofKt dfqfdf wft' lgsfNg ldNg] vlgh kbfy{nfO{ wfp (ores) elgG5 . xfdLn] k|of]u 
ug]{ kmnfd, tfdf, cflNdlgod h:tf wft'x¿ ;DalGwt wfpaf6} k|zf]wg u/L k|fKt ul/G5 .

lj|mofsnfk %

•• sIffnfO{ kfFr ;d"xdf ljefhg ug{'xf];\ . k|To]s ;d"xnfO{ j|mdzM kmnfd, cfn'ldlgod, tfdf, 
rfFbL / ;'gsf] wfpx¿sf] cWoog ug]{ u/L sfo{ ljefhg ug{'xf];\ . 

•• kf7\ok':ts / cGo ;Gbe{ ;fdu|Lsf] cWoog, ;fd"lxs 5nkmnsf] cfwf/df bf];|f] lbg k|:t'tLs/0fsf 
nflu tof/L ug{ nufpg'xf];\ . o;sf ;fy}  ;d"xdf u/]sf] cWoogsf cfwf/df rf6{k]k/ jf 
Go'hlk|G6 k]k/sf] k|of]u u/L k|:t'tLs/0fsf nflu tof/L eP/ cfpg] lgb]{zg lbg'xf];\ . pknAw 
eP lj1fg k|of]uzfnfaf6 wfpsf] gd'gf geP kmf]6f] Nofpg k|]l/t ulg{xf];\ .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . ;d"x sfo{sf nflu ljBfyL{x¿ ;a}sf] ;lj|mo 
;xeflutf eP gePsf] cjnf]sg ug{'xf];\ .

;+1fgfTds If]qsf l;sfO Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs ¿kdf 
;f]Wg'xf];\ M

-s_	 vlgh eg]sf] s] xf] <

-v_	 wfp eg]sf] s] xf] <

-u_	 ;a} wfp vlgh x'g\ t/ ;a} vlgh wfp xf]Ogg\, lsg <

lzIfssf nflu yk hfgsf/L 

g]kfnsf] ljleGg :yfgx¿df kfOg]  wft'x¿sf af/]df hfgsf/L lng tnsf] lnª\s k|of]u u/L  
lel8of] x]g{'xf];\ .

bf];|f] lbg
d'Vo ljifoj:t'M kmnfd, cfn'ldlgod, tfdf, rfFbL / ;'gsf] wfpx¿sf] gfd, lrqsf] k|:t'tLs/0f

l;sfO pknlAw
-s_	 kmnfd, cfn'ldlgod, tfdf, rfFbL / ;'gsf] wfpx¿sf] gfd atfpg]
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-v_	 k|:t'tLs/0f l;ksf] ljsf; x'g]

l;sfO ;xhLs/0fsf ;fdu|Lx¿ M pknAw eP lj1fg k|of]uzfnfaf6 wfpsf] gd'gf geP kmf]6f], 
d]6fsf8{, rf6{k]k/

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 cluNNff] sIffdf 5nkmn u/]sf ljifoj:t'sf af/]df ljBfyL{nfO{ cluNnf] ;fyLn] eg]sf] s'/f 
gbf]xf]l/g] u/L kfn}kfnf] k|:t't ug{ nufpg'xf];\ . o;af6 dxŒjk'0f{ s'/fx¿ af]8{df l6kf]6 ub}{ 
:ki6 kf/L lbg'xf];\ .

lj|mofsnfk @M ;d"x sfo{sf] k|:t'tLs/0f

-s_	 ljBfyL{x¿nfO{ k|:t'tLs/0fsf nflu tof/L u/fpg'xf];\ / kfn}kfnf] k|:t'tLs/0f u/fpg'xf];\ .

-v_	 k|To]s ;d"xsf] k|:t'tLs/0fkl5 rf6{k]k/ sIffsf]7fsf] leQfdf 6fF:g'xf];\ .

-u_	 ;a}sf] k|:t'tLv/0f ;s]kl5 Uofn/L jfs u/fpg'xf];\ .

-3_	 ljBfyL{sf] k|:t'tLs/0fnfO{ d"Nofª\sg ug{ lbOPsf] jf To:t} ?la|S;sf] k|of]u ug{'xf];\ / 
clen]vLs/0f ug{'xf];\ .

d"Nofª\sg
;d"x sfo{nfO{ ?la|S;sf cfwf/df d"Nofª\sg ug{xf];\ jf Peer assessment u/fpg'xf];\ . o;sf 
nflu Pp6f ;d"xsf] d"Nofª\sg csf]{ ;d"xnfO{ u/fpg'xf];\ . o;sf nflu ljBfyL{x¿nfO{ /fd|f];Fu 
d"Nofª\sgsf cfwf/x¿ -h:t}M ?la|S;, r]sln:6 cflb_ sf af/]df hfgsf/ agfpg'k5{ / d"Nofª\sg 
ubf{ Odfgbfl/tf ckgfpg s8f lgb]{zg lbg'k5{ .

t];|f] lbg
d'Vo ljifoj:t'M wft' lj1fgÙ dfOlgª, wft' k|zf]wg ug]{ ;fdfGo ljlw 

-s_ u|fOlG8ª -v_ sG;G6«];g, lj|mofsnfk !!=@

l;sfO pknlAw
-s_	 wft' lj1fgcGtu{t dfOlgª, wft' k|zf]wg ug]{ ;fdfGo ljlw h:t}M -s_ u|fOlG8ª -v_ sG;G6«];gsf 

af/]df j0f{g ug{ ;Sg] 5g\ .

l;sfO ;xhLs/0fsf ;fdu|LM d]6fsf8{, rf6{k]k/, kmf]6fx¿
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l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 u|fOlG88, sG;G6«];g cflbsf lrqx¿ b]vfP/ lrqdf s] b]vfOPsf] xf] egL k|Zg ;f]wL 5nkmnsf] 
;'?cft ug{'xf];\ .

-v_	 ljBfyL{x¿sf] pQ/nfO{ Wofg lbP/ ;'Gg'xf];\ .

o;af6 wft' k|;f]wgsf] ;fdfGo cjwf/0ff lbFb} ljBfyL{x¿nfO{ cWoogsf nflu pTk|]l/t ug{'xf];\ .

Wffpaf6 wft' k|zf]wg ug]{ ljleGg ljlwx¿ 5g\ . u|fOlG8ª, sG;G6«];g, clS;8];g, l/8S;g / 
l/kmfOlgª wft' k|;f]wgsf k|d'v ljlwx¿ x'g\ .

lj|mofsnfk @M  dfOlgª / wft' lj1fgsf] kl/ro

-s_	 wfpx¿af6 wft' k|fKt ug{ ;j{k|yd k[YjLsf] wfp kfOg] :yfgx¿sf af/]df cWoog u/L 
;f] :yfgx¿ vg]/ wft' kfOg] vlgh jf wfpnfO{ aflx/ lgsfNg' k5{ eGg] s'/fsf] hfgsf/L 
u/fpg'xf];\ / o; k|lj|mofnfO{ dfOlgª elgG5 eg]/ dfOlgªsf] kl/efiff lbg'xf];\ .

-v_	 To:t} u/L cwft'sf] u'0f ltgsf] pTkfbg / wft' z'4Ls/0f ug]{ lj1fgsf] zfvfnfO{ wft' lj1fg 
elgG5 egL wft' lj1fgsf] kl/ro lbg'xf];\ .

-u_	 wft' lj1fgcGtu{t z'4 wft' k|zf]wg ug{ kfFrcf]6f d'Vo r/0fx¿ ckgfpg' kg]{ s'/fsf] rrf{ 
ub}{ d]6fsf8{df n]lvPsf wft' k|zf]wgsf kfFrcf]6f d'Vo r/0fx¿ ;ª\lIfKt kl/ro lbg'xf];\ .

wft' z'4Ls/0f ug]{ lj1fgsf] zfvfnfO{ wft' lj1fg (metallurgy) elgG5 . Vflgh wfpnfO{ vg]/ 
aflx/ lgsfNg] k|lj|mofnfO{ dfOlgª (mining) elgG5 .

lj|mofsnfk #M wft' k|zf]wgsf kfFr cf]6f d'Vo r/0fx¿

-s_	 lrq b]vfpFb} wft' k|zf]wgsf] klxnf] r/0fcGtu{t wfpx¿nfO ljleGg d]l;gx¿sf dbtaf6 
;fgf ;fgf s0fdf kl/0ft ug]{ k|lj|mofnfO{ u|fOlG8ª elgG5 eg]/ kl/ro lbg'xf];\ .
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-v_	 o;/L u|fOlG8ª ul/;s]sf] wfp z'4 x'G5 ls o;df cem} s]xL ld;fj6 x'G5 eg]/ ljBfyL{x¿nfO{ 
;f]Wg'xf];\ . pgLx¿n] lbPsf pQ/nfO{ Wofg lbP/ ;'Gg'xf];\ / u|fOlG8ª ul/;s]sf] wfpdf ePsf] 
df6f], afn'jfnufot c¿ cz'4Lx¿nfO{ ljleGg ljlwx¿sf] k|of]u u/L x6fOG5 o; k|lj|mofnfO{ 
sG;G6«];g elgG5 / of] wft' k|zf]wgsf] bf];|f] r/0f xf] eg]/ hfgsf/L lbg'xf];\ .

-u_	 wfpdf ePsf cz'4 kbfy{x¿sf] lsl;d / u'0fsf cfwf/df ltgLx¿nfO{ x6fpg] ljlw klg km/s 
km/s x'G5 eGb} ljleGg lsl;dsf sG;G6«];gsf ljlwx¿sf] kl/ro lbg'xf];\ .

-c_	 xfO8«f]lns jf u'?Tj ljlw
-cf_	 r'DasLo ljlw
-O_	 kfgLl;t cfsif{0f / ljsif{0f ljlw
-O{_	 k|mf]y ˆnf]6];g ljlw

-3_	 lrq b]vfpFb} ;a} ljlwx¿sf af/]df 5nkmn ug{'xf];\ M

   

d"Nofª\sg
lgDglnlvt k|Zgx¿ ;f]w]/ d"Nofª\sg ug{ ;lsG5 M

-s_	 wft' lj1fg eg]sf] s] xf] <

-v_	 dfOlgªcGtu{t s] ul/G5 <

-u_	 wft' k|zf]wg k|lj|mof eg]sf] s] xf] < wft'nfO{ lsg k|zf]wg ug{'k5{ <

-3_	 u|fOlG8ªcGtu{t s] ul/G5 <

-ª_	 wft' k|zf]wg k|lj|mofdf sG;G6«];gsf] dxŒj s] xf] <

-r_	 sG;G6«];gsf ljleGg ljlwx¿ s] s] x'g\ <

rf}yf] lbg
d'Vo ljifoj:t'M clS;8];gÙ /f]l:6ª, SoflN;g];g, l/8S;g, :d]lN6ª, l/kmfOlgª, l8l:6n];g, 
On]S6«f]l/kmfOlgª

l;sfO pknlAw
-s_	 wft' lj1fgcGtu{t clS;8];gÙ /f]l:6ª, SoflN;g];g, l/8S;g, :d]lN6ª, l/kmfOlgª l8l:6n];g, 

On]S6«f]l/kmfOlgªsf af/]df j0f{g ug]{
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l;sfO ;xhLs/0fsf ;fdu|L
d]6fsf8{, rf6{k]k/, kmf]6f]x¿

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]w]/ 5f]6f] k[i6kf]if0f;lxt k"j{ sIffsf] k'g/jnf]sg ug{'xf];\ .

-v_	 s] wfpnfO{ z'4Ls/0f u/]kl5 To;df ePsf] wft' k|fKt ug{ ;lsG5 < eGg] k|Zgaf6 cfhsf] 
sIffsf] 5nkmnnfO{ cufl8 a9fpg'xf];\ . ljBfyL{n] lbPsf pQ/x¿nfO{ Wofg lbP/ ;'Gg'xf];\ . 
cfjZos k[i7kf]if0f lbg'xf];\ .

-u_	 wft' lgsfNg] w]/}cf]6f ljlwx¿dWo] o;nfO{ wft' cS;fO8df kl/0ft u/L lgsfNg] Pp6f ;/n / 
pkof]uL ljlw xf] eGb} sG;G6«];gkl5 wft' k|zf]wg k|lj|mofsf] csf]{ r/0fsf ¿kdf clS;8];g 
xf] egL kl/ro lbg'xf];\ .

lj|mofsnfk @M clS;8];g

-s_	 clS;8];g zAbsf] cy{ cg'dfg ug{ 
nufpg'xf];\ .

-v_	 To;sf] cy{ kf7\ok':tssf] cWog u/L 
sfkLdf l6kf]6 ug{ nufpg'xf];\ .

-u_	 o;sf cfwf/df wft'nfO{ clS;hg;Fu 
/f;folgs k|ltlj|mof u/fO wft' cS;fO8df 
kl/0ft ug]{ k|lj|mofnfO{ clS;8];g elgG5 .

-3_	 To;kl5 clS;8];g ug]{ b'O{cf]6f ljlwx¿ 
/f]l:6ª / SoflN;g];gsf] cWoog ug{ 
lyª\s, lko/ / ;]o/ ljlw k|of]u ug{'xf];\ .  
o;sf nflu ljBfyL{x¿nfO{ klxnf 
kf7\ok':tsdf /f]l:6ª / SoflN;g];gsf] 
cWoog ug{ nufpg'xf];\ . klxnf cfkm"n] 
a'‰g sf]l;; -lyª\s_ u/fpg nufpg'xf];\ .  
To;kl5 cfkm"n] a'em]sf] s'/f;Fu} a:g] 
;fly;Fu -lko/_ ;femf -;]o/_ ug{ 
nufpg'xf];\ .

-ª_	 lbOPsf lrqx¿ b]vfP/ /f]l:6ª / 
SoflN;g];gsf] af/]df :ki6 wf/0ffsf] 
ljsf; u/fpg'xf];\ . o;sf cfwf/df 
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lgDglnlvt lgisif{ atfOlbg'xf];\ M

pRr tfkdf wfpx¿nfO{ ttfP/ xfjfsf] pkl:yltdf wft' cS:ffO8df kl/jt{g ug]{ k|lj|mof /f]l:68 
xf] eg] xfjf cg'kl:yltdf wft' cS;fO8 agfpg] k|lj|mof SoflN;g];g xf] .

lj|mofsnfk #M l/8S;g

-s_	 clS;8];g r/0fdf wft'nfO{ clS;hg;Fu /f;folgs k|ltlj|mof u/fO{ wft' cS;fO8df kl/0ft 
ul/;s]kl5 o;af6 wft'nfO{ dfq} s;/L 5'6\6\ofpg] xf]nf ljBfyL{nfO{ kfn}kfnf] ;f]w]/  5nkmn 
ug{'xf];\ .

-v_	 l/8S;g, l/8\o'l;8\ Ph]G6, :d]lN68sf af/]df kf7\ok':tsaf6 cWoog ug{ nufpg'xf];\ .

-u_	 To;kl5 5nkmnaf6 cfPsf s'/fx¿nfO{ lgisif{df k'¥ofpg l/8S;g, l/8\o'l;ª Ph]G6, 
l/8S;g On]S6«f]nfOl;; h:tf zAbx¿sf] cy{ :ki6 kfg{'xf];\ .

–	 clS;8];g r/0fkl5 ag]sf] wft' cS;fO8af6 wft' lgsfNg wft' k|zf]wg k|lj|mofsf] csf]{ r/0f 
l/8S;g xf] eGb} l/8S;gsf] kl/ro lbg'xf];\ . wft' cS;fO8af6 clS;hg x6fpg] ljlwnfO{ 
l/8S;g elgG5 eGb} l/8S;g ug{sf nflu l/8\o'l;ª Ph]G6sf] cfjZostf k5{ eGg] wf/0ffsf] 
ljsf; ub}{ l/8\o'l;ª Ph]G6x¿sf] pbfx/0fx¿ lbg'xf];\ . 

–	 wft' cS;fO8sf] lsl;dcg';f/ ljleGg lsl;dsf] l/8\o'l;ª Ph]G6x¿sf] k|of]u ul/g] s'/fsf] 
hfgsf/L lbg'xf];\ .

–	 wft' cS;fO8sf] lsl;dcg';f/ ljleGg lsl;dsf] l/8\o'l;ª Ph]G6x¿sf] k|of]u u/L wft'sf] 
kUng] tfkj|mdeGbf dflysf] tfkj|mddf /f;folgs k|ltlj|mof u/fO{ wft' cS;fO8af6 cwft'nfO{ 
t/nsf] ¿kdf 5'6\ofOG5 / afFsL /x]sf] cz'4 kbfy{ Uof; jf :nusf ¿kdf aflx/ lgsflnG5 .  
o; k|lj|mofnfO{ :d]lN6ª elgG5 .

   
-3_	 oL ljifoj:t'df APPLE technique k|of]u u/]/ k|Zg ;f]Wg'xf];\ . cfjZostfcg';f/ k[i6kf]if0f 

k|bfg ug{'xf];\ .

wft' cS;fO8sf] k|s[ltcg';f/ ljleGg lsl;dsf l/8\o'l;ª Ph]G6x¿sf] k|of]u ul/ wft'sf] kUng] 
tfkj|mdeGbf dflysf] tfkj|md lbP/ /f;folgs k|ltlj|mof u/fO{ wft' cS;fO8af6 t/n wft'sf 
¿kdf 5'6\ofOG5 / afFsL /x]sf] cz'4 kbfy{ Uof; jf :nusf ¿kdf aflx/ lgsflnG5 . o; 
k|lj|mofnfO{ :d]lN6ª (smelting) elgG5 .
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lj|mofsnfk $M l/kmfOlgª

-s_	 lzIfsn] l/kmfOlg8 eGg] kf7 kf7\ok':tsaf6 JolStut¿kdf cWoog ug{ nufpg]

-v_	 lzIfsn] lGfDglnlvt a'Fbfx¿nfO{ 5f]6s/Ldf atfOlbg'xf];\

–	 :d]lN6ª k|lj|mofaf6 cz'4 kbfy{ Uof; jf :nusf ¿kdf aflx/ lgsflng] eP klg wft'df cem} 
klg cz'4x¿ x'G5g\ tL cz'4Lx¿nfO{ l8l:6n];g tyf On]S6«f]l/kmfOlgª h:tf ljlwx¿sf] 
k|of]u u/L x6fOG5 o; k|lj|mofnfO{ l/kmfOlgª elgG5 .

–	 s'g rflxF l/kmfOlgªsf ljlw k|of]u ug]{ eGg] s'/f wft'sf] lsl;d, To;df ePsf] cz'4L h:tf 
s'/fx¿df e/ k5{ eGg] s'/fsf] hfgsf/L lbg'xf];\ .

–	 l/kmfOlgª ug]{ b'O{cf]6f ljlwx¿ l8l:6n];g tyf On]S6«f]l/kmfOlgª x'g\ .

To;kl5 sIffdf ePsf ljBfyL{nfO{ b'O{cf]6f ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ of] kf7;Fu 
;DalGwt kfFr kfFr k|Zgx¿ lgdf{0f ug{ nufO{ Pp6f ;d"xn] csf]{nfO{ kfn}kfnf] k|Zg pQ/ ug{ 
nufpg]

:d]lN6ª k|lj|mofaf6 cz'4 kbfy{ Uof; jf :nusf ¿kdf x6fOP tfklg wft'df cem} klg cz'4Lx¿ 
x'G5g\ tL cz'4Lx¿nfO{ l8l:6n];g tyf On]S6«f]l/kmfOlgª h:tf ljlwx¿sf] k|of]u u/L x6fOG5 
o; k|lj|mofnfO{ l/kmfOlgª (refining) elgG5 .

lj|mofsnfk %

–	 lbOPsf l8l:6n];g / On]S6«f]l/kmfOlgªsf 
lrqx¿ sIffdf k|bz{g ub}{ To;sf af/]df 
JofVof ug{'xf];\ .

–	 To:t} k|sf/sf] lrq af]8{df sf]/]/ ;Fu;Fu} 
ljBfyL{nfO{ klg lrq sf]g]{ cEof; 
u/fpg'xf];\ .

–	 k|ltlglwd"ns ¿kn] tLgrf/ hgf 
ljBfyL{nfO{ cfkm"n] agfPsf] lrqsf] JofVof 
ug{ nufpg'xf];\ .

–	 cGTodf ;a} ljBfyL{n] lgdf{0f u/]sf 
lrqx¿ sIffdf k|bz{g ug{'xf];\ .

d"Nofª\sg
lgDglnlvt k|Zgx¿ ;f]w]/ d"Nofª\sg ug{ 
;lsG5 M
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-s_	 clS;8];gcGtu{t s] ul/G5 <

-v_	 l/8S;g, l/8\o'l;ª Ph]G6, l/8S;g On]S6«f]nfOl;; eg]sf] s] xf] <

-u_	 wft' k|zf]wg k|lj|mofdf l/kmfOlgªsf] dxŒj s] xf] <

-3_	 l8l:6n];g tyf On]S6«f]l/kmfOlgªlar s] km/s 5 < 

kfFrf}F lbg
d'Vo ljifoj:t'M lj|mofsnfk !&=# / !&=$

l;sfO pknlAw
-s_	 cz'4 tfdfnfO{ On]S6«f]l/kmflgª ljlwaf6 z'4Ls/0f ug]{ lj|mofsnfk k|bz{g ug]{ 

-v_	 d]6fnhL{sf ljleGg r/0fnfO{ ˆnf]rf6{df k|bz{g ug{] 

l;sfO ;xhLs/0fsf ;fdu|L
ef]N6fld6/, lgnf]t'yf]sf] w'nf], cz'4 tfdfsf] kftf, z'4 tfdfsf] kftf, Aof6«L

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

s_	 uPsf sIffx¿df k9]sf s'/fx¿sf] k'g/fjnf]sg ug{'xf];\ .

lj|mofsnfk @M cz'4 tfdfnfO{ On]S6«f]l/kmflgª ljlwaf6 z'4Ls/0f ug]{

-s_	 kf7\ok':tssf] lj|mofsnfk !&=# u/fpg'xf];\ .
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cz'4 tfdfnfO{ z'4 ug{ On]S6«f]l/kmfOlgª ljlw ckgfOG5 . o;sf nflu cz'4 tfdfnfO{ Aof6«Lsf] 
kf]h]l6e 6ld{gn;Fu hf]8]/ Pgf]8 / z'4 tfdfsf] kftf jf /8nfO{ Aof6«Lsf] g]u]l6e 6ld{gn;Fu 
hf]8]/ Sofyf]8 agfO{ sk/ ef]N6fld6/ jf efF8f]df /flvPsf] sk/ ;Nkm]6sf] 3f]ndf 8'afO{ ljB't\ 
k|jfx u/fOG5 . Sofyf]8 tkm{ z'4 tfdf hDdf x'G5 eg] cz'4L hlt Pgf]8df/xG5 .

lj|mofsnfk #M  lrqdf b]vfOPsf] h:t} d]6fnhL{sf ljleGg r/0f emlNsg] ˆnf]rf6{ agfO{ k|bz{g 
ug{'xf];\ .

-v_	 of] rf6{;Fu ;DalGwt clt 5f]6f] pQ/ cfpg] k|Zgx¿ lgdf{0f u/L ljBfyL{x¿nfO{ ;f]w]/ 
cfjZostf cg';f/ k[i7kf]if0f k|bfg ub{5 . o;af6 d]6nhL{sf] cjwf/0ff :ki6 kfg{'xf];\ .

d"Nofª\sg M PsfO d"Nofª\sgsf nflu lgDglnlvt k|Zgx¿ ;f]w]/ PsfO k/LIff lng ;lsG5 M

!=	 rfFbLsf] k|d'v wfp s'g xf] <

-s_ x]df6fO6			   -v_ rfNsf]kfO/fO6
-u_ ch]{+6fO{6			   -3_ aS;fO6

@=	 lbOPsfdWo] ;xL egfO klxrfg ug{'xf];\ .

-s_	 rfFbLsf]  k|d'v wfp x]df6fO6 xf] .
-v_	 kmnfdsf] k|d'v wfp kfO/fO6 xf] .
-u_	 tfdfsf] k|d'v wfp anf}6] df6f] xf] .
-3_	 cfn'ldlgodsf] k|d'v wfp aS;fO6 xf] . 

#=	 wfpnfO{ sfa{g;Fu ld;fO{ xfjfsf] k|jfxlagf ttfpg' s'g k|lj|mof xf] <

-s_ l/8s;g\			   -v_ /f]l:6+u 
-Uf_ :d]nl6ª			   -3_ sfa{g l/8s;g
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$=	 lbOPsf dWo] ;a}eGbf ;xL egfO klxrfg ug{'xf];\ M

-s_	 wfpaf6  wft' lgsfNg ;lsG5 .
-v_	 wfpdf wft'sf] dfqf yf]/} x'G5 .
-u_	 wfpaf6 wft' lgsfNg ;ls+b}g .
-3_	 wfpaf6 gfkmfd"ns 9ª\un] wft' lgsfNg ;lsG5 .

%=	 wfpnfO{ z'4 kfbf{ ckgfOg] clGtd r/0f s'g xf] <

-s_ j|ml;ª / u|fOgl8ª		  -v_ l/kmfOlgª
-u_ /f]l:6ª				   -3_ sG;G6«];g

;d"x –v
!=	 d]6fnfhL{  eg]sf]  s] xf] <

@=	 ;'g k|s[ltdf z'4 ¿kdf kfOG5, lsg <

#=	 /f]l:6ª  / SolN;g];glar leGgtf n]Vg'xf];\ .

$=	 d]6fnhL{ Ps r/0fa4 k|lj|mof xf] o; egfOnfO{ ˆnf] rf6{åf/f k'li6 ug{'xf];\ .

%=	 lrq cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

•• A / B gfdfª\sg ug{'xf];\ .
•• o; k|lj|mofnfO{ s] elgG5 <
•• Sofyf]8, Pgf]8  / On]S6«f]nfO6sf ¿kdf s] s]sf] k|of]u  ul/G5 <
•• On]S6«f]nfO6df cGtdf s] afFsL /xG5 <
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PsfOsf] kl/ro

o; PsfOsf] p2]Zo sfa{g / o;sf of}lusx¿sf af/]df lj:t[tdf 5nkmn ub}{ ljleGg 
xfO8«f]sfa{gx¿sf] gfds/0f, ;+/rgf / pkof]lutfsf af/]df cWoog ug]{ /x]sf] 5 . o;sf ;fy} 
ljleGg pknAw ;fwgx¿sf] k|of]u u/L xfO8«f]sfa{gx¿sf] gd'gf lgdf{0f ug]{ h:tf lj|mofsnfkx¿ 
klg ;d]l6Psf 5g\ .

o; PsfOsf] ;xhLs/0f ubf{ ;}4flGts 1fg dfq} geP/ ljz]if u/L Hands on activity ug]{ 
vfnsf l;sfO cj;/x¿ ;d]6\g'kg]{ x'G5 . o:tf cj;/x¿n] ljBfyL{nfO{ k9]sf] lstfaL 1fgnfO{ 
visualize ug{ dvt u5{ ;fy} l;sfOnfO{  lbuf] / k|efjsf/L Pjd\ /f]rs agfpg dbt u5{ . 
To:t} ljleGg gjk|jt{gfTds lzIf0f ljlwx¿ h:t} lj|mofsnfkdf cfwfl/t ljlw, kl/of]hgf sfo{ 
ljlw, Inquiry Based Learning (IBL) h:tf ljlwx¿sf] klg k|of]u ug{ ;lsg] 5 . a9LeGbf a9L 
;d"x sfo{df k|fyldstf lbg'sf ;fy} ;xeflutfd"ns lzIf0f l;sfOdf hf]8 lbFb} kf7\oj|mdn] tf]s]sf 
l;sfO  pknlAw xfl;n ug{ ljz]if kxn cfjZos x'G5  . ;d"x sfo{n] lzIf0f l;sfOnfO{ /rgfTds 
agfpg'sf ;fy} ljBfyL{x¿df ljleGg lsl;dsf Jojxf/s'zn l;kx¿sf] ljsf; ug{ dbt u5{ .

PsfOut l;sfO pknlAw

-s_	 xfO8«f]sfa{gsf] pbfx/0f;lxt kl/ro lbg

-v_	 ;+t[Kt / c;+t[Kt xfO8«f]sfa{glarsf] km/s atfpg

-u_	 sfa{g ;Î\of Psb]lv rf/;Ddsf xfO8«f]sfa{gsf] gfd, ;+/rgf ;"q / pkof]u pNn]v ug{

-3_	 xfO8«f]S;fO8sf] ;ª\Vofsf cfwf/df cNsf]xnsf] k|sf/ / ;+/rgf ;"q n]Vg

-ª_	 ldy]gn, Oy]gn / lUn;/f]nsf] pkof]u kQf nufpg

sfa{g / o;sf of}lusx¿
(Carbon and its Compounds)

cg'dflgt sfo{306f M ^

!*
PsfO
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ljifoj:t' / ;do ljefhg

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

! = k|fª\ufl/s of}lussf] 
kl/ro

lj|mofsnfk !*=!, k|fª\ufl/s of}lus !

@= k|fª\ufl/s of}lussf] 
k|sf/x¿

lj|mofsnfk !*=@, k|fª\ufl/s of}lussf] 
k|sf/x¿, ;+t[Kt / c;+t[Kt xfO8«f]sfa{g, 
;+t[Kt / c;+t[Kt xfO8«f]sfa{g lardf leGgtf

!

#= xf]df]nf]u; 
z[ª\vnf, cnsfOn 
/]l8sn, kmª\;gn ¿k, 
xfO8«f]sfa{gsf] gfdfs/0f

xf]df]nf]u; z[ª\vnf, cnsfOn /]l8sn, 
kmª\;gn¿k, xfO8«f]sfa{gsf] gfds/0f

!

$= xfO8«f]sfa{gsf] gfdfs/0f xfO8«f]sfa{gsf] gfdfs/0fsf] cEof; !

%= xfO8«f]sfa{g / o;sf 
of}lusx¿, ldy]g, Oy]g, 
k|f]k]g, Ao'6]g

xfO8«f]sfa{g / o;sf of}lusx¿, ldy]g, Oy]g, 
k|f]k]g, Ao'6]g

!

^= cNsf]xn cNsf]xn !

PsfOleqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ kIfx¿

xfO8«f]sfa{g kf7sf] cWofkg ubf{ ljz]if u/L Hands on activity nfO{ hf]8 lbg'k5{ . ljBfyL{nfO{ 
k9]sf] lstfaL 1fgnfO{ visualize ug]{ df}sf lbg'k5{ o;sf nflu ;d"x sfo{, kl/of]hgf sfo{ h:tf 
lzIf0f l;sfOsf lj|mofsnfkx¿nfO{ a9L hf]8 lbg'k5{ .

klxnf] lbg
d'Vo ljifoj:t'M lj|mofsnfk !*=!, k|fª\ufl/s of}lus

l;sfO pknlAw
-s_	 cfˆgf] j/k/sf sfa{lgs / csfa{lgs of}lusx¿ lrGg

-v_	 k|fª\ufl/s of}lussf] kl/ro lbg .

l;sfO ;xhLs/0fsf ;fdu|L M rf6{k]k/, sfa{lgs / csfa{lgs of}lusx¿

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 xfd|f] j/k/sf kbfy{x¿ -of}lusx¿_ s]af6 ag]sf] x'G5g\ xf]nf <
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-v_	 kbfy{df kfOg] tŒjsf cfwf/df logLx¿nfO{ b'O{ lsl;ddf ljefhg ug{ ;lsg] s'/fsf] hfgsf/L 
lbFb} sfa{lgs / csfa{lgs of}lusx¿sf] kl/ro lbg'xf];\ .

-u_	 sfa{lgs / csfa{lgs of}lusx¿ lrGg kf7\ok':tsdf ePsf] lj|mofsnfk !*=! u/fpg'xf];\ .

lj|mofsnfk @M k|fª\ufl/s of}lus

-s_	 sIffdf ePsf ljBfyL{nfO{ cfjZostfcg';f/ s, v / u ;d"xdf ljefhg ug{'xf];\  .
-v_	 ;d"x s nfO{ k|f8\ufl/s of}lus, v nfO{ ck|f8\ufl/s of}lus u nfO{ af]G8sf af/]df cWoog 

ug{ nufpg] 

-u_	 k|ltgLlwd"ns ¿kdf k|To]saf6 k|:t't ug{ nufpg]

o;sf cfwf/df 5f]6f] k[i7kf]if0f;lxt lgDglnlvt lgisif{ lgsfNg] 

•• sfa{g / xfO8«f]hgaf6 ag]sf] of}lusnfO{ xfO8«f]sfa{g elgG5 eg]/ o;sf] xfd|f] b}lgs hLjgdf 
pkof]usf] af/]df 5f]6f] rrf{ ug{'xf];\ .

•• k|fª\ufl/s of}lusdf sfa{g / xfO8«f]hgafx]s clS;hg, gfO6«f]hg, x]nf]hg, ;Nkm/ / km:kmf]/; 
h:tf tŒjx¿ klg sd dfqfdf x'G5g\ . 

•• k|fª\ufl/s of}lusx¿sf] cWoog ug]{ /;fog zf:qsf] ljwfnfO{ sfa{lgs /;fogzf:q jf cuf{lgs 
s]ld:6«L elgG5 .

xfO8«f]hg / sfa{gaf6 ag]sf of}lusnfO{ xfO8«f]sfa{g elgG5 . aNg;sg] ;a}h;f] kbfy{df 
xfO8«f]sfa{g /x]sf] x'G5 h'g k|fª\ufl/s of}lus x'g\ . k|fª\ufl/s of}lusdf sfa{g / xfO8«f]hgafx]s 
clS;;hg, gfO6«f]hg, x]nf]hg, ;Nkm/, km:kmf]/; cflb tŒjx¿ klg /x]sf x'G5g\ . oL ;a}df 
sf]Eofn]G6 aG8 /x]sf] x'gfn] oL sf]Eofn]G6 x'g\ .
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o;sf ;fy ;fy} lGfDglnlvt lj|mofsnfk u/fpg'xf];\ M

-s_	 dfgj z/L/df kfOg] xfO8«f]sfa{gsf] ;"rL agfpg nufP/ sIffsf]7fdf 6fF:g nufpg'xf];\ .

-v_	 sf]Eofn]G6 af]G8sf] 5f]6f] k'g/fj[lQ u/]/ k|fª\ufl/s of}lusx¿df xfO8«f]hg / sfa{g jf sfa{g 
/ sfa{gsf lardf sf]Eofn]G6 af]G8 x'G5 eGg] hfgsf/L lbg'xf];\ .

-u_	 k|fª\ufl/s of}lusx¿sf] pbfx/0fx¿sf] ;"rL tof/ u/fpg'xf];\ / rf6{ k]k/df n]vL sIffsf]7fdf 
6fF:g'xf];\ .

d"Nofª\sgM (Evaluation) M oL k|Zgx¿ u/]/ d"Nofª\sg ug{'xf];\ M

-s_	 k|fª\ufl/s of}lus eg]sf] s] xf] <

-v_	 xfO8«f]sfa{g eg]sf] s] xf] <

-u_	 k|fª\ufl/s of}lusx¿df xfO8«f]hg / sfa{g jf sfa{g / sfa{gsf lardf s'g k|sf/sf] af]G8 
x'G5 <

-3_	 k|fª\ufl/s of}lusx¿sf] pbfx/0fx¿sf] ;"rL tof/ ug{'xf];\ .

-ª_	 sfa{g / xfO8«f]hgaf6 ag]sf] t/ ck|fª\ufl/s of}lusx¿sf] klg ;"rL agfpg'xf];\ .

-r_	 sfa{lgs /;fogzf:q jf cuf{lgs s]ld:6«L eg]sf] s] xf] <

lzIfssf nflu yk hfgsf/L 

;g !*)& df ah]{lno; eGg] l:j; /;fog zf:qLn] eGg] k|fª\ufl/s /;fog zf:q zAbsf] k|ltkfbg 
u/]sf lyP / pgn] k|fs[lts j:t'x¿af6 k|fKt x'g] of}lusx¿sf] cWoog ug]{ ljifosf ¿kdf o;nfO{ 
kl/eflift u/]sf lyP . pgn] k|fª\ufl/s of}lusx¿ efO6n kmf];{ gfds crDdsf] zlSt x'g] / o;}sf 
sf/0f k|fª\ufl/s of}lusx¿ aGg] tYo clu ;f/]sf] lyof] . o; ljz]if zlSt k|fs[lts j:t'df dfq} 
kfOg] ePsfn] k|of]uzfnfdf k|fª\ufl/s of}lusx¿ agfpg ;lsFb}g eGg] s'/f bfaL u/]sf lyP . 
;g !*@* ;Dd o; s'/fnfO{ dflg;x¿n] ;Tosf ¿kdf l:jsf/]sf lyP t/ ;g !*@* df hd{g 
/;fog zf:qL k|m]8l/r xf]n/n] ck|fª\ufl/s of}lus Pdf]lgod ;fog]6af6 o'l/of agfP/ ah]{lno;n] 
k|fª\ufl/s of}lusx¿ k|of]uzfnfdf agfpg ;lsFb}g eGg] s'/fnfO{ unt ;flat ul/lbP . To;kl5 
lj:tf/} c¿ /;fog zf:qLx¿n] w]/} k|fª\ufl/s of}lusx¿ k|of]uzfnfdf agfpg] yfn] . cfh (% Ü 
eGbf a9L k|fª\ufl/s of}lusx¿ k|of]uzfnfdf aG5g\ .

bf];|f] lbg
d'Vo ljifoj:t' M lj|mofsnfk !*=@, k|fª\ufl/s of}lussf] k|sf/x¿, ;+t[Kt / c;+t[Kt xfO8«f]sfa{g, 
;+t[Kt / c;+t[Kt xfO8«f]sfa{g lardf leGgtf

l;sfO pknlAw
-s_	 k|fª\ufl/s of}lussf] k|sf/x¿ atfpg
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-v_	 ;+t[Kt / c;+t[Kt xfO8«f]sfa{gsf] pbfx/0f;lxt kl/ro lbg 

-u_	 ;+t[Kt / c;+t[Kt xfO8«f]sfa{glardf leGgtf 5'6\ofpg 

l;sfO ;xhLs/0fsf ;fdu|L
an PG8 l:6s jf Kn] 8f] jf d'5]sf] lk7f] jf c¿ :yfgLo :t/df kfOg] xfO8«f]sfa{gsf] gd'gf agfpg 
ldNg] ;fdu|L, rf6{ k]k/ jf Go'h lk|G6

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 uPsf] sIffsf] k'g/fj[lQ ug{'xf];\ . k"g/fj[lQ ubf{  k|fª\ufl/s of}lus eg]sf] s] xf] < 
xfO8«f]sfa{gx¿df ljz]if u/L s'g s'g tŒjx¿ x'G5g\ < s] xfO8«f]sfa{gdf xfO8«f]hg / sfa{g 
dfq} x'G5g\ < eGg] h:tf k|Zgx¿af6 5nkmn ug{'xf];\ .

lj|mofsnfk @M xfO8«f]sfa{gsf k|sf/x¿

-s_	 sfa{gsf] On]S6«f]lgs ljGof; u/]/ o;nfO{ :yfloTj k|fKt ug{ sltcf]6f c¿ On]S6«f]gx¿ 
rflxG5 / tL On]S6«f]gx¿ c¿ tŒjx¿;Fu lnFbf s:tf] vfnsf] af]G8 agfpF5g\ < lsg To:tf] 
lsl;dsf] af]G8 agfp5g\ eGg] af/]df sIff gf} df k9]sf s'/fx¿nfO{ k'g/fj[lQ ug{'xf];\ . 
;s];Dd ljBfyL{x¿af6} pQ/ lgsfNg] k|of; ug{'xf];\ / cGTodf sfa{gn] hlxn] klg rf/cf]6f 
sf]Eofn]G6 af]G8 agfpF5 / xfO8«f]sfa{gx¿df sfa{gn] xfO8«f]hg jf sfa{g jf c¿ tŒjx¿;Fu 
rf/cf]6f af]G8 agfp5 eGg] lgisif{df k'Ug'xf];\ .

-v_	 xfO8«f]sfa{gx¿df sfa{gn] xfO8«f]hg jf sfa{g jf c¿ tŒjx¿;Fu agfpg] af]G8nfO{ visualize 
ug{ ljBfyL{x¿nfO{ kf7\ok':tsdf ePsf] lj|mofsnfk !*=@ u/fpg'xf];\ . o; lj|mofsnfksf] 
nflu kf7\ok':tsdf ePsf] ;fdu|Lx¿ jf pknAw ePdf an PG8 l:6ssf] klg k|of]u ug{ 
;lsG5 .

-u_	 o;/L sfa{gn] agfpg] af]G8sf] visualize eO;s]kl5, sfa{gn] rf/cf]6f af]G8 agfpg] 
j|mddf xfO8«f]sfa{gx¿df sfa{gn] csf]{ sfa{g;Fu sltcf]6f af]G8 agfof] eGg] cfwf/df 
xfO8«f]sfa{gx¿nfO{ b'O{ lsl;ddf ljefhg ul/Psf] 5 eg]/ hfgsf/L lbg'xf];\ . To;dWo] ;+t[Kt 
xfO8«f]sfa{gdf sfa{g sfa{glardf Pp6f dfq} af]G8 x'G5 eg] ;+t[Kt xfO8«f]sfa{gdf sfa{g 
sfa{glardf Pp6f eGbf a9L b'O6f cyjf tLgcf]6f af]G8 x'G5 eg] Tof] c;+t[Kt xfO8«f]sfa{g 
xf] eg]/ atfpg'xf];\ .

-3_	 an PG8 l:6s jf c¿ :yfgLo :t/df kfOg] ;fdu|Lsf] k|of]u u/L sfa{g / sfa{gsf lardf 
Pp6f dfq} af]G8 ePsf], sfa{g / sfa{gsf lardf b'O6f jf tLgcf]6f af]G8 ePsf] ePsf 
xfO8«f]sfa{gx¿ agfpg lbg'xf];\ .

	 lrq <



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 529

xfO8«f]sfa{gx¿ ;+t[Kt / c;+t[Kt u/L b'O{ k|sf/sf 5g\ . sfa{g sfa{glardf Pp6f dfq} 
sf]Eofn]g6 af]G8 x'G5 eg] To;nfO{ ;+t[Kt xfO8«f]sfa{g elgG5 . To;}u/L sfa{g sfa{glardf 
PseGbf a9L b'O{ cyjf tLgcf]6f af]G8 x'G5g\ eg] To;nfO{ ;+t[Kt xfO8«f]sfa{g elgG5 .

lj|mofsnfk #M ;+t[Kt / c;+t[Kt xfO8«f]sfa{glardf leGgtf

-s_	 ;+t[Kt xfO8«f]sfa{gsf af/]df lj:t[tdf 5nkmn ug{'xf];\ . o;sf] kl/efiff, cf0fljs ;"q n]Vg] 
;fdfGo ;"q, o;sf] ;lj|motf / pbfx/0fx¿sf af/]df hfgsf/L lbg'xf];\ .

-v_	 To:t} u/L c;+t[Kt xfO8«f]sfa{gsf af/]df klg lj:t[tdf 5nkmn ug{'xf];\ . o;sf] kl/efiff, 
cf0fljs ;"q n]Vg] ;fdfGo ;"q, o;sf] ;lj|motf / pbfx/0fx¿sf af/]df hfgsf/L lbg'xf];\ .

-u_	 sIffdf ljBfyL{ ;d"x ljefhg u/L ;+t[Kt / c;+t[Kt xfO8«f]sfa{g lardf leGgtfsf af/]df 
5nkmn u/fpg'xf];\ / rf6{ k]k/ jf Go'hlk|G6df n]Vg nufO{ lgDgcg';f/sf] k|:t'tLs/0f 
u/fpg'xf];\ .

	

;+t[Kt xfO8«f]sfa{gdf sfa{g sfa{glardf Pp6f dfq} sf]Eofn]g6 af]G8 x'G5 / o;sf] ;d"xnfO{ 
cNs]g elgG5 . o;nfO{ ;femf ;"q CnH2n + 2 n] hgfOG5 . To;}u/L sfa{g sfa{glardf 
PseGbf a9L, b'O{ cyjf tLgcf]6f af]G8 x'G5g\ eg] To;nfO{ c;+t[Kt xfO8«f]sfa{g elgG5 . sfa{g 
sfa{glar 8an af]G8 x'g] xfO8«f]sfa{gsf] ;d"xnfO{ clNsg elgG5 h;nfO{ ;femf ;"q CnH2n 
n] hgfOG5 . sfa{g sfa{glar lqkn af]G8 x'g] xfO8«f]sfa{gsf] ;d"xnfO{ cNsfOg elgG5 h;nfO{ 
;femf ;"q CnH2n-2 n] hgfOG5 . h:t} M
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d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . ;xefuL 
gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf l;sfO Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs ¿kdf 
;f]Wg'xf];\ M

-s_	 ;+t[Kt xfO8«f]sfa{gsf] kl/efiff lbg'xf];\ .

-v_	 ;+t[Kt xfO8«f]sfa{gsf] cf0fljs ;"q n]Vg] ;fdfGo ;"q n]Vg'xf];\ . 

-u_	 ;+t[Kt xfO8«f]sfa{gsf] pbfx/0fx¿ lbg'xf];\ .

-3_	 c;+t[Kt xfO8«f]sfa{gsf] kl/efiff lbg'xf];\ .

-ª_	 c;+t[Kt xfO8«f]sfa{gsf] cf0fljs ;"q n]Vg] ;fdfGo ;"q n]Vg'xf];\ . 

-r_	 c;+t[Kt xfO8«f]sfa{gsf] pbfx/0fx¿ lbg'xf];\ .

-5_	 ;+t[Kt / c;+t[Kt xfO8«f]sfa{gdWo] s'g a9L lj|mofzLn x'G5, sf/0f;lxt n]Vg'xf];\ .

To:t} u/L

;d"x sfo{nfO{ ?la|S;sf] cfwf/df d"Nofª\sg ug{xf];\ jf Peer assessment u/fpg'xf];\ . o;sf 
nflu Pp6f ;d"xsf] d"Nofª\sg csf]{ ;d"xnfO{ u/fpg'xf];\ . o;sf] nflu ljBfyL{nfO{ /fd|f];Fu 
d"Nofª\sgsf cfwf/x¿ -h:t} ?la|S;, r]sln:6 cflb_ sf] af/]df hfgsf/ agfpg'k5{ . / d"Nofª\sg 
ubf{ Odfgbfl/tf ckgfpg s8f lgb]{zg lbg'k5{ .

t];|f] lbg
d'Vo ljifoj:t' M xf]df]nf]u; z[ª\vnf, cNsfOn /]l8sn, kmª\;gn u|'k, xfO8«f]sfa{gsf] gfds/0f

l;sfO pknlAw
-s_	 xf]df]nf]u; z[ª\vnfsf] pbfx/0f;lxt kl/efiff lbg

-v_	 cNsfOn /]l8sn kl/efiff lbg

-u_	 kmª\;gn u|'k pbfx/0f;lxt kl/efiff lbg

-3_	 IUPAC Nomenclature lgodcg';f/ word root, prefix, suffix k|of]u u/L xfO8«f]sfa{gsf] 
gfds/0f ug{ 

l;sfO ;xhLs/0fsf ;fdu|Lx¿
xf]df]nf]u; z[ª\vnf, cNsfOn /]l8sn, kmª\;gn U?k, xfO8«f]sfa{gsf] gfds/0f -IUPAC 
Nomenclature, word root, prefix, suffix_ cflb n]lvPsf d]6f sf8{x¿
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l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGygÙ ;DalGwt kbx¿;Fu kl/lrt x'g] 

•• cfh k9\g] kf7;Fu ;DalGwt ;a} kbx¿ d]6f sf8{df n]Vg], h:t}M xf]df]nf]u; z[ª\vnf, cNsfOn 
/]l8sn, kmª\;gn Uf|'k, xfO8«f]sfa{gsf] gfds/0f -IUPAC Nomenclature, word root, prefix, 
suffix_ cflb .

•• oL kbx¿sf] zflAbs cy{ / kf7df o;sf] cy{sf] af/]df 5nkmn ug]{
•• kbx¿sf] kl/efiff n]lvPsf] d]6fsf8{ cufl8 /fVg] 
•• ljBfyL{nfO{ kfn};Fu af]nfO{ kl/efiff / kb ldnfP/ af]8{df 6fF:g nufpg] 

IUPAC sf] k"/f ¿k International Union of Pure and applied Chemistry x'G5 . o;n] 
cGt/fli6«o :t/df ljZje/ /;fogzf:qsf ultljlwsf] cWoog tyf cg';Gwfg u/L k|fKt 
glthfnfO{ k|dfl0fs/0f u/L j}Btf k|bfg ug'{sf ;fy} gjk|jt{g tyf j}1flgs 1fgnfO{ ljZjJofkL 
agfpg e"ldsf v]N5 .

lj|mofsnfk @M xf]df]nf]u; z[Înf

-s_	 lu|s efiffdf xf]df]nf]u; zAb b'O{cf]6f zAb xf]df] cyf{t\ ;dfg / nf]u; cyf{t\ ;DaGwaf6 
ag]sf] xf] eGb} xfO8«f]sfa{gx¿df xf]df]nf]u; z[ª\vnf eGgfn] Pp6} ;"qdf afF9\g ldNg] Pp6} 
kmª\;gn u|'k ePsf xfO8«f]sfa{gx¿sf] z[Înf xf] .

-v_	 s'g} Pp6f xf]df]nf]u; z[ª\vnfsf] pbfx/0f lbg'xf];\ .

-u_	 To; xf]df]nf]u; z[ª\vnfnfO{ /fd|f];Fu cjnf]sg ug{ lbg'xf];\ . To; xf]df]nf]u; z[ª\vnfsf 
;b:ox¿df s] s] ;dfgtf 5 / s] s] c;dfgtf 5 ljBfyL{nfO{ ;f]Wg'xf];\ . ljBfyL{x¿n] lbPsf] 
hjfkm Wofg lbP/ ;'Gg'xf];\ . ;xL pQ/sf nflu :ofaf;L lbg'xf];\ / unt pQ/sf nflu /fd|f] 
k|of; eg]/ k|f]T;flxt ug{'xf];\ .

-3_	 ljBfyL{x¿sf] s'/f ;'lg;s]kl5 ;a}sf] s'/f ;d]6]/ lgisif{df k'Ug'xf];\ . xf]df]nf]u; z[ª\vnfdf 
z[ª\vnfsf] dflyaf6 tn hfFbf k|To]s ;b:odf a9\b} hfG5 eGg] hfgsf/L lbg'xf];\ .

-ª_	 To:t} k|To]s ;b:ox¿df kf/df0fljs ef/ !$ n] km/s kb}{ hfG5 eGg] yk hfgsf/L lbg'xf];\ .

Pp6} ;femf ;"qdf afFWg ldNg] tyf Pp6} kmª\;gn u|'k ePsf xfO8«f]sfa{gx¿sf] z[ª\vnfnfO{ 
xf]df]nf]u; z[ª\vnf elgG5, h:t} M cNs]gsf] ;femf ;"q CnH2n+2 xf] eg]  cnsf]xnsf] ;femf 
;"q CnH2n+1+OH  xf] .

lj|mofsnfk #M cNsfOn /]l8sn

-s_	 ldyfOn cNsf]xn jf ldyfOn Snf]/fO8sf] pbfx/0f b]vfP/ s;/L cNsf]xn jf Snf]/fO8 
kmª\;gn u|'k cfpgsf nflu ldy]gn] Pp6f xfO8«f]hg u'dfpF5 eg]/ b]vfpg'xf];\ .
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-v_	 o;/L cNs]gaf6 Pp6f xfO8«f]hg sd x'Fbf aGg] /]l8snnfO{ cNsfOn /]l8sn elgG5 eg]/ 
a'emfpg'xf];\ .

-u_	 ljBfyL{nfO{ j|md};Fu cNs]g / To;af6 Pp6f xfO8«f]hg sd x'Fbf aGg] cNsfOn /]l8snsf] 
tflnsf agfpg nufpg'xf];\ .

;+t[Kt xfO8«f]sfa{g cyf{t\ cNs]gaf6 Pp6f xfO8«f]hg sd x'Fbf aGg] /]l8snnfO{ cNsfOn /]l8sn 
elgG5 .

h:t} ldy]g (CH4) sf] cNsfOn /]l8sn ldyfOn (CH3)  x'G5 . To;}u/L OyfOn (C2H6) sf] 
cNsfOn /]l8sn OyfOn (C2H5) x'G5 .

lj|mofsnfk $M kmª\;gn u|'k

-s_	 ljBfyL{nfO{ ldy]g, ldyfOn cNsf]xn / ldyfOn Snf]/fO8 tLg}cf]6fdf Pp6f dfq} sfa{g x'G5, 
s] ltgLx¿sf] u'0f Pp6} x'G5 t eg]/ ;f]Wg'xf];\ . x'G5 jf x'Fb}g eGg] b'j}} vfn] ljBfyL{nfO{ 
lsg eg]/ ;f]Wg'xf];\ .

-v_	 5nkmnsf] cGTodf ldy]g, ldyfOn cNsf]xn / ldyfOn Snf]/fO8 tLg}cf]6fdf Pp6f dfq} 
sfa{g x'G5, s] ltgLx¿sf] u'0f Pp6} x'Fb}g lsgeg] ldy]gdf Pp6f sfa{g;Fu rf/cf]6f 
xfO8«f]hgn] af]G8 agfPsf] 5, ldyfOn cNsf]xndf Pp6f sfa{g;Fu tLgcf]6f xfO8«f]hg 
/ Pp6f xfO8«f]lS;nn] af]G8 agfPsf] 5 / ldyfOn Snf]/fO8df Pp6f sfa{g;Fu tLgcf]6f 
xfO8«f]hg / Pp6f Snf]/fO8n] af]G8 agfPsf] 5 . eg]/ ;+/rgfTds ;"qaf6 :ki6 kfg{'xf];\ .

-u_	 To;}n] ldyfOn cNsf]xndf ePsf] Pp6f xfO8«f]lS;n u|'n] / ldyfOn Snf]/fO8 Pp6f Snf]/fO8 
u|'n] ltgLx¿nfO{ ldy]geGbf km/s agfPsf] xf] eGg] lgisif{df k'Ug'xf];\ .

-3_	 xfO8«f]sfa{gx¿df To:tf] k/df0f' jf kf/df0f'sf] ;d"x h:n] Tof] xfO8«f]sfa{gsf] ;Dk"0f{ ef}lts 
tyf /f;folgs u'0f lge{/ u/]sf] x'G5 To:tf] k/df0f' jf kf/df0f'sf] ;d"xnfO{ kmª\;gn u|'k 
elgG5 eg]/ a'emfpg'xf];\ .

-ª_	 kmª\;gn u|'ksf] pbfx/0fx¿ lbg'xf];\ . / ltgLx¿sf] gfds/0f ug]{ cEof; u/fpg'xf];\, h:t} M

cNs]g cNsfOn /]l8sn kmª\;gn u|'k Kf|fª\ufl/s of}lus -8]l/e]l6e_

ldy]g (CH4) ldyfOn (CH3) xfO8|f]lS;n (OH) ldyfgn (CH3OH)
cyf{t\ ldyfOn cNsf]xn

Oy]g (C2H6) OyfOn (C2H5) xfO8«f]S;n (OH) Oyfgn (C2H5OH)
cyf{t\ OyfOn cNsf]xn
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lj|mofsnfk %M xfO8«f]sfa{gsf] gfds/0f (IUPAC Nomenclature, word root, prefix, 
suffix)

-s_	 sfa{gn] rf/cf]6f af]G8 agfpF5 eGg] s'/f nfO{ k'gM:d/0f u/fpFb} ldy]g, Oy]g k|f]k]g, Ao'6]g  
/ k]g6]gsf] ;+/rfgTds ;"q af]8{df n]Vg'xf];\ . ca oL xfO8«f]sfa{gx¿sf] gfd s] xf]nf t < 
o;sf] ;+/rfgTds ;"q t xfdLn] n]Vof}F t/ logLx¿nfO{ s] eGg] t < c¿ of}lusx¿ h:t} 
logLx¿sf] klg gfd x'g' k¥of] eGb} IUPAC Nomenclature sf] kl/ro lbg'xf];\ .

-v_	 International Union of Pure and Applied Chemistry (IUPAC) n] xfO8«f]sfa{gx¿sf] gfd 
/fVg 5'6\6} lgod agfOlbPsf] s'/f pNn]v ug{'xf];\ . ;f] lgodcg';f/ xfdLn] xfO8«f]sfa{gx¿sf] 
gfd n]Vbf Prefix root  suffix ;"q k|of]u ul/g] t/ sIff !) df Prefix k|of]u ePsf 
xfO8«f]sfa{gx¿sf] gfds/0f ug{' gkg]{ ePsfn] xfdL word root  suffix ;"q dfq} k|of]u u5f}{ . 
hxfF word root n] sfa{gsf] ;ª\Vof / suffix n] sfa{g sfa{glarsf] af]G8sf] ;ªVof hgfpF5, 
h:t} ;+t[Kt xfO8«f]sa{gdf suffix= ane x'G5 eg] c;+t[Ktdf ene / yne x'G5 . oxfF C=1 x'Fbf 
Meth (word root)+ ane(suffix) = Methane, C=2 x'Fbf Eth (word root) + ane(suffix) 
= Ethane

o;/L sfa{g ;ª\Vofsf cfwf/df lgDglnlvt word root k|of]u u5f}F,  h;nfO{ tnsf] tflnsfaf6 
b]vfpg ;lsG5 M

 rf}yf] lbg
d'Vo ljifoj:t'M xfO8«f]sfa{gsf] gfds/0fsf] cEof;
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l;sfO pknlAw
-s_	 International Union of Pure and Applied Chemistry (IUPAC) lgodcg';f/ 

xfO8«f]sfa{gx¿sf] gfd n]Vg ;Sg] 5g\ .

l;sfO ;xhLs/0fsf ;fdu|L M an PG8 l:6s,

l;sfO ;xhLs/0f lj|mofsnfk
lj|mofsnfk !M dl:tis dGyg

-s_	 uPsf] sIffdf International Union of Pure and Applied Chemistry (IUPAC) lgod 
cg';f/ xfO8«f]sfa{gx¿sf] gfd n]Vg] lgodsf] k'g/jnf]sg ug{'xf];\ .

lj|mofsnfk @M xfO8«f]sfa{gsf] gfds/0fsf] cEof;

-s_	 sIffdf ljBfyL{x¿nfO{ b'O{ b'O{ hgfsf] hf]8f agfpg'xf];\ . hf]8f agfpFbf ljleGg /0fgLltsf] 
k|of]u ug{ ;lsG5 h:t} k9fOdf cufl8 k/]sf ljBfyL{ / k5fl8 k/]sf ljBfyL{ jf c¿ s'g} 
ljlw k|of]u ug{ ;lsG5 . 

-v_	 hf]8fdf 5nkmn ub}{ sfa{ ;Î\of ! b]lv !) ;Ddsf cNs]g, clNsg / cNsfOgsf] gfd, 
cf0fljs ;"q, ;+/rgfTds ;"q, sG8]G; ;"q n]Vg nufpg'xf];\ . 

-u_	 sIffsf] rf/} lt/ 3'd]/ ;a}n] ug{ ;ls/fv]sf] 5 ls 5}g x]g{'xf];\ . cfjZos k/]sf] hf]8fnfO{ 
;xof]u ug{'xf];\ . 

-3_	 o;/L ;"q / gfd n]Vg ;s]kl5 an PG8 l:6ssf] k|of]u u/L tL ;+/rfgTds ;"qsf] lqcfoflds 
df]8]n agfpg kfn} kfnf] af]nfpg'xf];\ .

cNs]g, clNsg / cNsfOgsf] gfd, cf0fljs ;"q, ;+/rgfTds ;"q / sG8]G; ;"qnfO{ l:6s / 
an df]8]naf6 klg JoSt ug{ ;lsG5 . 

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . hf]l8df sfo{ 
ubf{ ;xefuL gu/]sf ljBfyL{x¿nfO{ ;xefuL x'g k|]l/t ug{'xf];\ . 

kl/of]hgf sfo{
nf] s:6 gf] s:6 ;fdu|Lsf] k|of]u u/L ldy]g b]lv 8]sg ;Ddsf] xfO8«f]sfa{gsf] lqcfoflds df]8]n 
agfpg] kl/of]hgf sfo{ lbg'xf];\ . of] kl/of]hgf sfo{ cj:yf cg';f/ PSn}, hf]l8df jf tLg rf/ 
hgfsf] ;d"xdf ug{ lbg ;lsG5 .

kfFrf}+ lbg
d'Vo ljifoj:t'M xfO8«f]sfa{g / o;sf of}lusx¿, ldy]g, Oy]g, k|f]k]g, Ao'6]g
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l;sfO pknlAwM
s_	 xfO8«f]sfa{g / o;sf of}lusx¿, ldy]g, Oy]g, k|f]k]g, Ao'6]gsf] k|fKotf, ljz]iftf, pkof]lutf 

atfpg,
v_	 k|:t'tLs/0f l;ksf] ljsf; x'g]5 .

l;sfO ;xhLs/0fsf ;fdu|Lx¿M rf6{ k]k/

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M sIff tof/L

s_	 cfhsf] sIffdf cWoog ug]{ ljifoj:t' / ul/g] lj|mofsnfkx¿sf] af/]df hfgsf/L lbO{ 
ljBfyL{x¿nfO{ tof/L cj:yfdf Nofpg'xf];\ .

lj|mofsnfk @M

s_	 sIffnfO{ kfFr ;d"xdf ljefhg ug{'xf];\ . k|To]s ;d"xnfO{ qmdz ldy]g, Oy]g, k|f]k]g / Ao'6]gsf] 
cWoog ug]{ u/L sfo{ ljefhg ug{'xf];\ .

v_	 cWoog tyf k|:t'tLs/0f tof/Lsf] nflu #) ldg]6 ;do lbg'xf];\ .

lj|mofsnfk #M ;d"x sfo{sf] k|:t'tLs/0f

s_	 ljBfyL{x¿nfO{ k|:t'tLs/0fsf] nflu tof/L u/fpg'xf];\ . / kfn}kfnf] k|:t'tLs/0f u/fpg'xf];\ .

v_	 k|To]s ;d"xsf] k|:t'tLs/0f kl5 rf6{k]k/ sIffsf]7fsf] leQfdf 6fF:g'xf];\ .

u_	 ;a}sf] k|:t'tLs/0f ;s]kl5 Uofn/L jfs u/fpg'xf];\ .

3_	 ljBfyL{x¿sf] k|:t'tLs/0fnfO{ d"Nofª\sg ug{ tn lbOPsf] jf To:t} ?la|S;sf] k|of] u ug{'xf];\ 
/ ceLn]vLs/0f ug{'xf];\ .

d"Nofª\sg
;d"x sfo{nfO{ ?la|S;sf] cfwf/df d"Nofª\sg ug{xf];\ jf Peer assessment u/fpg'xf];\ . o;sf] 
nflu Pp6f ;d"xsf] d"Nofª\sg csf]{ ;d"xnfO{ u/fpg'xf];\ . o;sf] nflu ljBfyL{x¿nfO{ /fd|f];Fu 
d"Nofª\sgsf cfwf/x¿ -h:t} ?la|S;, r]sln:6 cflb_ sf] af/]df hfgsf/ agfpg' k5{ . / d"Nofª\sg 
ubf{ OdfGbfl/tf ckgfpg s8f lgb]{zg lbg' k5{ .

5}7f}+ lbg
d'Vo ljifoj:t'M cNsf]xn

l;sfO pknlAwM
s_	 cNsf]xnsf] kl/ro, k|sf/, cf0fljs ;"q, ;+/rgfTds ;"q, sG8]G; ;"q n]Vg ;Sg]5g\ .

v_	 ljleGg k|sf/sf cNsf]xnsf] pkof]lutf j0f{g ug{ ;Sg]5g\ .
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l;sfO ;xhLs/0fsf ;fdu|Lx¿M an PG8 l:6s ;fdu|L

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

tn lbOPsf jf o:t} ;fGble{s k|Zgx¿ ;f]w]/ dl:tis dGyg ug{'xf];\ .

s_	 cNsf]xn eg]sf] s] xf] <

v_	 /S;LnfO{ cFu|]hLdf cNsf]xn elgG5 s] /S;L dfq} cNsf]xn xf]ls c¿ klg cNsf]xnx¿ x'G5g\ <

u_	 hf8f] dlxgfdf xftuf]8fdf nfpg] lUnl;l/g s] xf]nf <

3_	 of] klg cNsf]xn x'g ;S5 t <

kmª\;nn u|'k OH ePsf] xfO8|f]sfa{gaf6 ag]sf] of}lus cNsf]xn xf] .

ljBfyL{x¿n] lbPsf pQ/ Wofg k"j{s ;'gL lj:tf/} ljifo k|j]z u/fpg'xf];\ .

lj|mofsnfk @M 

-s_	 xfO8«f]lS;n u|'k kmª\;gn u|'ksf ¿kdf /x]sf] xfO8«f]sfa{gnfO{ cNsf]xn elgG5 ag]/ cNsf]xn 
kl/ro lbg'xf];\ .

-v_	 ljBfyL{x¿nfO{ kfn}kfnf] ldy]g, Oy]g, k|f]k]gsf] Pp6f xfO8«f]hgnfO{ Pp6f xfO8«f]lS;n u|'kn] 
lj:yfkg u/]/ s'g of}lus aG5 x]g{ nufpg'xf];\ . / o;/L cNs]gsf] Pp6f xfO8«f]hgnfO{ 
Pp6f xfO8«f]lS;n u|'kn] lj:yfkg u/L ag]sf] cNsf]xnnfO{ df]gf]xfOl8«s cNsf]xn elgG5 egL 
kl/eflift ug{'xf];\ .

-u_	 ca ljBfyL{x¿nfO{ Oy]g / k|f]k]gsf] b'O{cf]6f xfO8«f]hgnfO{ b'O{cf]6f xfO8«f]lS;n u|'kn] lj:yfkg 
u/]/ s'g of}lus aG5 x]g{ nufpg'xf];\ . / o;/L cNs]gsf] b'O{cf]6f xfO8«f]hgnfO{ b'O{cf]6f 
xfO8«f]lS;n u|'kn] lj:yfkg u/L ag]sf] cNsf]xnnfO{ 8fOxfOl8«s cNsf]xn elgG5 egL 
kl/eflift ug{'xf];\ .

-3_	 km]l/ ljBfyL{nfO{ k|f]k]gsf] tLgcf]6f xfO8«f]hgnfO{ tLgcf]6f xfO8«f]lS;n u|'kn] lj:yfkg u/]/ s'g 
of}lus aG5 x]g{ nufpg'xf];\ . / o;/L cNs]gsf] tLgcf]6f xfO8«f]hgnfO{ tLgcf]6f xfO8«f]lS;n 
u|'kn] lj:yfkg u/L ag]sf] cNsf]xnnfO{ 6«fOxfOl8«s cNsf]xn elgG5 egL kl/eflift ug{'xf];\ .

-ª_	 o;/L cNs]gsf] sltcf]6f xfO8«f]hgnfO{ sltcf]6f xfO8«f]lS;n u|'kn] lj:yfkg u/L ag]sf] eGg] 
cfwf/df cNsf]xnnfO{ tLg k|sf/df ljefhg ul/Psf] 5 eGg] hfgsf/L lbg'xf];\ .

-r_	 ltg} lsl;dsf cNsf]xnx¿sf] ljz]iftf / pkof]lutfx¿ atfpg'xf];\, h:t} M OyfOn cNsf]xnsf 
pkof]lutfnfO{ lgDgfg';f/ a'Fbfut ¿kdf l6kf]6 u/L ;d"xdf 5nkmn ug{ nufpg'xf];\ M
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k|To]s ;d"xnfO{ b'O{ b'O{cf]6f pkof]lutf atfpg nufpg'xf];\ .

-5_	 ca km]l/ ljBfyL{nfO{ kfn}kfnf] af]nfO{ an PG8 l:6s ;fdu|Lsf] k|of]u u/L ljleGg cNsf]xnsf] 
gd'gf agfpg nufpg'xf];\ .

•• cNs]gsf] Pp6f xfO8«f]hgnfO{ Pp6f xfO8«f]lS;n u|'kn] lj:yfkg u/L ag]sf] cNsf]xnnfO{ 
dgf]xfOl8«s cNsf]xn elgG5 . o;sf pbfx/0fx¿ ldyfgn (CH3OH), Oyfgn (C2H5OH) 
x'g\ .

•• cNs]gsf] b'O{cf]6f xfO8«f]hgnfO{ b'O{cf]6f xfO8«f]lS;n u|'kn] lj:yfkg u/L ag]sf] cNsf]xnnfO{ 
8fOxfOl8«s cNsf]xn elgG5 . o;sf] pbfx/0f UnfOsf]n cyf{t\ C2H4(OH)2 xf] .

•• cNs]gsf tLgcf]6f xfO8«f]hgnfO{ tLgcf]6f xfO8«f]lS;n u|'kn] lj:yfkg u/L ag]sf] cNsf]xnnfO{ 
6«fOxfOl8«s cNsf]xn elgG5 . o;sf] pbfx/0f UnfO;/f]n cyf{t\ C3H5(OH)3 xf] .

d"Nofª\sg
k|To]s lj|mofsnfk tyf cGt/lj|mofdf ljBfyL{x¿sf] ;xeflutfsf] cjnf]sg ug{'xf];\ . af]8{df af]nfO{ 
cNsf]xnx¿sf] ;+/rgfTds ;"qx¿ n]Vg nufpFbf, an PG8 l:6s ;fdu|Lsf] k|of]u u/L ljleGg 
cNsf]xnsf] gd'gf agfpg nufpFbf ;xL 9ª\uuaf6 ;xefuL x' g;s]sf ljBfyL{x¿nfO{ yk ;xfotf 
k|bfg ub}{ cem} k|of; ug{ k|]l/t ug{'xf];\ .

;+1fgfTds If]qsf z}Ifl0fs Ifdtfsf] d"Nofª\sg ug{ lgDglnlvt k|Zgx¿ af]8{df n]vL df}lvs 
¿kdf ;f]Wg'xf];\ .
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-s_	 cNsf]xn eg]sf] s] xf] <

-v_	 cNsf]xn slt k|sf/sf x'G5g\ <

-u_	 ldyfOn cNsf]xnsf] pkof]lutf s] xf] <

-3_	 lUnl;l/gsf] ;+/rgfTds ;"q n]Vg'xf];\ .

-ª_	 OyfOlng UnfOsf]nsf] ;+/rgfTds ;"q n]Vg'xf];\ .

d"Nofª\sg M PsfO d"Nofª\sgsf nflu lgDglnlvt k|Zgsf] k|of]u ug{ ;lsG5 M

!=	 tnsf dWo] s'g xfO8«f]sfa{g cNsfOg ;d"xdf kb{5 <

-s_ Oy]g				    -v_ Olyg
-u_ OyfO{g				   -3_ OyfOn cNsf]xf]n

@=	 s'g xfO8«f]sfa{gaf6  UnfOsf]n agfOG5 <

-s_	 ldy]g				   -v_ Oy]g
-u_	 k|f]k]g				   -3_ Un'sf]h

#=	 lbOPsf dWo] ;xL syg klxrfg ug{'xf]; M

-s_	 ;+t[Kt xfO8«f]sfa{gdf b'O{ sfa{gx¿ lar Psn ;x;+of]hs af]G8 /x]sf] x'G5  .
-Vf_	 xfO8«f]sl;n kmª\U;gn ;d"xsf] ;ª\s]t –O– x'G5 |
-Uf_	 xf]df]nf]uf; >Lª\vnfsf ;b:ox¿sf] /f;folgs u'0f ;dfg x'G5 .
-3_	 cfO;f]d;{x¿sf] ;+/rgfTds ;"q ;dfg / cf0fljs ;"q km/s x'G5 .

-s_	 ;a} syg ;xL 5g\ 
-Vf_	 ;a} syg unt 5g\ .
-u_	 syg æuÆdfq ;xL 5 .
-3_	 syg æu æafx]s cGo ;a} ;xL 5g\ .

$=	 lbOPsf dWo] s'g c;+t[Kt xfO8«f]sfa{g xf] <

-s_ C3H8				    -v_.C3H6

-u_ C4H10				    -3_ C3H5(OH)3

%=	 lbOPsf] ;fwf/0f ;"q, CnH2n ePsf] xfO8«f]sfa{gsf gfdfª\sg ubf{ s'g l;kmS;sf] k|of]u 
x'G5 <

-s_ -ane				    -v_ -ene
-u_ -yne				    -3_ -yl
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;d"x – v
!=	 l:kl/6 NofDKdf k|of]u x'g] xfO8«f]sfa{g s'g xf] < o;sf] /f;folgs gfd / ;+/rgfTds ;"q 

n]Vg'xf]; .

@=	 Pl;6fOlngnfO{ c;+t[Kt  xfO8«f]sfa{g lsg elgG5 <

#=	 dfbs kbfy{ agfpg k|of]u x'g] xfO8«f]sfa{gsf] gfd, c0f';"q n]vL of] s'g k|sf/sf] xfO8«f]sfa{gaf6 
s;/L agfOG5 <:k:6 kfg{'xf];\ .

$=	 Oy]g / k|f]k]glar leGgtf n]Vg'xf];\ .

%=	 n Ao'6]g / cfO;f] Ao'6]glarsf] leGgtf / ltgsf] pkof]uaf/]df n]Vg'xf]; .
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PsfOsf] kl/ro

o; PsfOsf] p2]Zo b}lgs hLjgdf k|of]u x'g] /;fogx¿cGtu{t km'8 lk|h/e]l6E;, ;/;kmfOdf 
k|of]u x'g] /;fogx¿, ljiffbL cGtu{t ls6gfzs cf}ifwL cflbsf]] e08f/0f / k|of]u ubf{ ckgfpg'kg]{ 
;fjwfgLx¿, cf}Bf]lus /;fogx¿af6 x'g] k|b'if0fsf] klxrfg / lgoGq0fsf pkfox¿ h:tf ljljw 
ljifoj:t'x¿ sf] af/]df hfgsf/L lbg' /x]sf] 5 .

o; PsfOsf] ;xhLs/0f ubf{ l;w} ljifoj:t'df k|j]z ug{' eGbf cuf8L ljBfyL{x¿nfO{ b}lgs 
hLjgsf ljljw 36gfx¿sf] cWoog, lel8of] tyf kmf]6f] jf Go'h k]k/ sl6ªx¿sf] k|of]u u/L 
dl:tis dGyg u/fP/ plgx¿df ePsf] k"j{ 1fgsf] k'g/fjnf]sg ug]{ cj;/x¿ lbg'k5{ . o:tf 
cj;/x¿n] ljBfyL{x¿nfO{ cfˆgf] k"j{ 1fg / gofF 1fg lar ;DaGw :yflkt ug{ dbt u5{ . Tolt 
dfq geO{ ;d;dflos 36gfx¿ ljifodf cfˆgf ;dfnf]rgfTds ljrf/ k|:t't ug]{ cj;/ ;d]t 
k|bfg ub{5 .  lzIf0f z}Ifl0fs sf ljlwx¿df k/Dk/fut ljlw eGbf gjk|jt{gfTds lzIf0f ljlwx¿ 
h:t} vf]hdf cfwfl/t ljlw, 5nkmndf cfwfl/t ljlw, ;'rgf k|ljlwdf cfwfl/t ljlw, snfdf 
cfwfl/t ljlw cflbsf] k|of]u ug{ ;lsG5 eg] a9LeGbf a9L ;d"x sfo{nfO{ k|fyldstfdf /fVg'k5{ . 
;d"x sfo{n] ljBfyL{x¿df ljleGg lsl;dsf Jojxf/ s'zn l;kx¿sf] ljsf; x'g'sf ;fy} z}Ifl0fs  
lbuf] / /dfOnf] agfpg dbt u5{ .

PsfOut l;sfO pknlAwM 

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

v_	 ;/;kmfOdf k|of]u x'g] /;fogx¿sf] kl/ro lbO{ ltgLx¿sf] plrt tl/sfn] k|of]u ug{.

u_	 ljiffbLo'Qm /;fogx¿sf] e08f/0f / k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLk|lt ;r]t x'g .

3_	 cf}Bf]lus /;fogx¿af6 x'g] k|b'if0fsf] klxrfg / lgoGq0fsf pkfox¿sf] vf]hL ug{ .

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

cg'dflgt sfo{306f M %

!(
PsfO



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !) 541

ljifoj:t' / ;do ljefhgM

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

! kl/ro, vfB kl//IfL, 
/f;folgs / k|fs[lts 
km'8 lk|h/e]l6E;, s[lqd 
¿kdf kmnkm'n ksfpg] 
vfB kl//IfL

kl/ro, vfB kl//IfL, /f;folgs / k|fs[lts 
km'8 lk|h/e]l6E;, s[lqd ¿kdf kmnkm'n 
ksfpg] vfB kl//IfL

!

@ ;/;kmfOdf k|of]u x'g] 
/;fogx¿sf] kl/ro / 
k|of]u

;/;kmfOdf k|of]u x'g] /;fogx¿sf] kl/ro 
/ k|of]u

!

# ;fa'gsf] lgdf{0f ug]{ 
ljlw, l86/h]G6

;fa'gsf] lgdf{0f ug]{ ljlw, l86/h]G6, 
lj|mofsnfk !(=@

!

$ ljiffbLo'Qm /;fogx¿, 
ljiffbLsf] lsl;d, 
e08f/0f tyf k|of]u ubf{ 
ckgfpg' kg]{ ;fjwfgL

ljiffbLo'Qm /;fogx¿, ljiffbLsf] lsl;d, 
e08f/0f tyf k|of]u ubf{ ckgfpg' kg]{ 
;fjwfgL

!

% /f;folgs k|b'if0f /f;folgs k|b'if0f !

PsfO leqsf kf7x¿ lzIf0f ubf{ Wofg lbg'kg]{ kIfx¿M

o; kf7sf] ;xhLs/0f ubf{ ljBfyL{x¿nfO{ b}lgs hLjgsf ljljw 36gfx¿sf] cWoog, lel8of] tyf 
kmf]6f] jf Go'h k]k/ sl6ªx¿sf] k|of]u ug{'xf];\ . ljBfyL{nfO{ ;dfnf]rgfTds ljrf/x¿ /fVg] cj;/ 
lbg'xf];\ .

klxnf] lbg
d'Vo ljifoj:t'M kl/ro, vfB kl//IfL, /f;folgs / k|fs[lts km'8 lk|h/e]l6E;, s[lqd ¿kdf 
kmnkm'n ksfpg] vfB kl//IfL

l;sfO pknlAwM
s_	 b}lgs hLjgdf k|of]u x'g] /;fogx¿sf] hfgsf/L k|fKt ug{ .

v_	 vfB kl//IfL, /f;folgs / k|fs[lts km'8 lk|h/e]l6E;, s[lqd ¿kdf kmnkm'n ksfpg] vfB 
kl//IfLsf] kl/ro, k|of]u / k|sf/x¿sf] af/]df j0f{g ug{ .

l;sfO ;xhLs/0fsf ;fdu|Lx¿M
k]k/ jf Go'hlk|G6 k]k/, l:qmK6sf lk|G6x¿, pknAw eP 3/ tyf lj1fg k|of]uzfnfdf ePsf km'8 
lk|h/e]l6E;x¿sf] gd'gf geP kmf]6f]
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l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

s_	 ljBfyL{x¿nfO{ /;fog eGgfn] s] a'lemG5 eg]/ 5nkmn ug{'xf];\ .

v_	 xfldn] b}lgs ¿kdf k|of]u ug]{ g'g /;fog xf]ls x}g eg]/ k|Zg ug{'xf];\ .

u_	 xfd|f] j/k/sf ;Dk'0f{ j:t'x¿ c0f', k/df0f'af6 ag]sf] x'G5 / logLx¿sf] lelq agfj6 cWoog 
ubf{ lo c0f', k/df0f'x¿ lglZrt af]G8x¿af6 Pscfk;df hf]l8P/ Pp6f lglZrt Kof6«{g jf 
:6«Sr/df a;]sf] x'G5 To;}n] /;fog eg]sf] k|of]uzfnfdf ag]sf] j:t' dfq} geO k|fs[lts 
j:t'x¿ klg /;fog xf] . t/ hghLjgsf] efiffdf k|of]uzfnfdf ag]sf] j:t'nfO{ dfq} /;fog 
eGg] rng 5 eg]/ /;fogsf] ;Gbe{df :ki6 wf/0ffsf] ljsf; ug{'xf];\ .

3_	 /;fogsf] ;Gbe{df :ki6 wf/0ff alg;s]kl5 xfd|f] b}lgs hLjgdf ljleGg p2]Zosf] nflu 
/;fogx¿sf] k|of]u ul/g] s'/fnfO{ pbfx/0f ;lxt 5nkmn ug{'xf];\ .

ª_	 xfd|f] b}lgs hLjgdf k|of]u ug]{ /;fogx¿ lrGg ;d"xdf kf7\ok':tsdf ePsf] lj|mofsnfkaf6 
dl:tis dGyg u/fO kf7\ok':tsdf lbPsf] js{l;6 k"/f ug{ nufpg'xf];\ .

r_	 ;a} ljBfyL{x¿n] n]vL;s]kl5 cfkm"x¿n] n]v]sf] s'/fnfO{ k|:t't ug]{ cj;/ k|bfg ug{'xf];\ .

xfd|f] b}lgs hLjgdf ljleGg k|sf/sf /;fogx¿sf] k|of]u ul/G5 ltdWo] vfB kbfy{sf ¿kdf, 
kl/IfLsf]?Kfdf, ;/;kmfO / ljiffbLsf ¿kdf k|of]u x'g] /;fogx¿ D'fVo 5g .

lj|mofsnfk @M vfB kl//IfL ;DalGwt k|:t'tL

s_	 vfB kl//IfLsf] kl/ro lbg tn lbOPsf] jf To:t} clego ljlw k|of]u u/L lbg'xf];\ . jf s'g} 
c¿ snfdf cfwfl/t lzIf0f ljlw ckgfpg ;lsG5 .

v_	 clego ljlwsf] l:qmK6 klxn] g} tof/ ug{'xf];\ . gd'gfsf] nflu Pp6f l:qmK6 tn lbOPsf] 5 .  
o;sf] nflu ltg hgf ljBfyL{x¿nfO{ xh'/ cfdf, / xh'/cfdfsf] gfltgL / pgls ;flysf] 
e'ldsfsf] nflu 5gf}6 ug{'xf];\ . 5gf}6 ePsf ljBfyL{x¿nfO{ cfcfˆgf] ;+jfb k9\g lbg'xf];\ . 
cfjZos ePdf l/x;{n ug{ lbg'xf];\ . / tof/L k"/f eP kl5 k|:t'tL ug{ lbg'xf];\ .
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l:qmK6M

3/sf] cfFugdf lj:s'g ;'sfO/x]sf] 5 . xh'/ cfdf l;l;df sfFqmfsf] crf/ nufpb} x'G5 . xh'/ 
cfdfls gfltgL piffls ldNg] ;fly /];dL p;nfO{ af]nfpb} cfpl5g\ .

/];dL M piff P piff==

xh'/cfdf M P gfgL kf], piff t dfly efG5fdf 5] .

/];dL M P xh'/cfdf gd:sf/, piff;Fu e]6\g cfPsf] .

xh'/cfdf M a; g a; cfp5 ot} .

/];dL M xh'/cfdf s] ub}{ x'g' x'G5 lg <

xh'/cfdf M olx t xf]lg gflg, lo ev{/ lj:s'g ;'sfPF . clg bz}+ cfpg nfUof] eg]/ sfFqmfsf] crf/ 
xfNg nfsf] lg .

TolQs}df piff cfp5] . 

piff M P /];dL kf] cfls /lx5 .

/];dL M Tolx t d t xh'/cfdf;Fu ukm ub}{ . xh'/ cfdf of] lj:s'g rflx lsg ;'sfpg' ePsf] lg<

xh'/cfdf M ca o;nfO{ ;'sfPg eg] lalu|xfN5 lg . o;/L t/sf/L tyf u]8fu'l8x¿nfO{ 3fddf 
;'sfpFbf o;df ePsf] kfgL ;a} ;'S5 / nfdf] ;do;Dd klg lau|b}g .

piff M P xh'/cfdfn] hlxn] s] s] ;'sfO/fVg' x'G5 elg yfg]sf] t t/sf/L tyf u]8fu'l8x¿nfO{ nfdf] 
;do;Dd e08f/0f ul//xgsf] nflu kf] /x]5 .

xh'/cfdf M xf] t lg . klxnf klxnf clxn] h:tf] h'g vfgf klg hlxn] klg sxfF kfpYof] / < o;/L 
g} vfg]s'/f kfpg] j]nf htg u/]/ /fVof] clg gePsf] j]nf vfFrf] t5{ lg .

/];dL M Tolx t klxnfsf dfG5] t slt a'l2dfg x} . clxn] t vfgf nfdf] ;do ;Dd arfO/fVg 
ljleGg /;fogx¿sf] k|of]u ul/G5 /] . cl:t xfldnfO{ lj1fg k9fpg] ld;n] eGg' ePsf] .

piff M xf] t, t/ vfg]s'/fnfO{ 3fddf ;'sfP/ nfdf] ;do ;Dd arfO/fVg] kf/fDkl/s ljlw kf] /x]5 .

/];dL M Tolx t .

piff M clg xh'/cfdf lxhf] g'gdf df]n]/ 3fddf ;'sfPsf] sfFqmfsf 6'qmfx¿nfO{ cfh lsg l;l; leq 
/fVb} x'g' x'G5 <

xh'/ cfdf M crf/ xfNg lg .

/];dL M cf……df……… clg slt w]/} t]n xfNg' ePsf] lg<

xh'/cfdf M olQsf] t]n xfn]g eg] t lalu|xfN5 lg .

piff M eg]kl5 t]nn] klg vfg]s'/f lau|gaf6 hf]ufpg] /x]5 x} xh'/cfdf <

xh'/cfdf M xf] t . g'g,t]nn] klg vfg]s'/fnfO{ nfdf] ;do;Dd e08f/0f ug{ dbt u5{ . cl:t 
d'nfsf] crf/ xfNbf t]n xfNg la;]{5' slt l56f] 9'l; kl/xfNof] .
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/];dL M n cfh xfldn] xh'/cfdf;Fu a;]/ slt s'/f yfxf kfof}+ .

k|:t'tL kl5 5nkmn ug]{ k|Zgx¿M

c_	 t/sf/L tyf u]8fu'l8x¿nfO{ 3fddf ;'sfpFbfsf] kmfObf s] xf] <

cf_	 t/sf/L tyf u]8fu'l8x¿nfO{ 3fddf ;'sfpFbf nfdf] ;do;Dd lsg glau|]sf] xf]nf <

O_	 ;+jfbdf pNn]v ePsf] vfg]s'/fnfO{ nfdf] ;do;Dd arfO /fVg] csf]{ kf/Dkl/s ljlw s'g xf] <

O{_	 xh'/cfdfn] xfn]sf] d'nfsf] crf/ lau|g'sf] sf/0f s] xf] <

p_	 sfFqmfsf] crf/ glalu|of];\ eGgfsf] nflu xh'/cfdfn] s] ug{' eof] <

pm_	 ;+jfbdf /];dLn] cfw'lgs tl/sfaf6 s;l/ vfg]s'/fnfO{ nfdf] ;do;Dd arfOG5 eg]ls l5g\ <

lj|mofsnfk #M vfB kl//IfLsf] kl/ro

s_	 ljBfyL{x¿nfO{ k|To]s ;d"xdf ;Dje eP ;Dd a/fa/ ;ª\Vof kg]{ u/L b'Ocf]6f ;d"xdf 
ljefhg ug{'xf];\ .

v_	 k|To]s ljBfyL{nfO{ kf7\ok':tsjf6 vfB kl//IfL eGg] kf7 JolStut ¿kdf cWoog ug{ 
nufpg'xf];\ . ahf/df kfOg] tof/L vfg]s'/f h:t} rfprfp, lj:s'6, kfp/f]6L, h';, lrK;, 
bfndf]7, hfd, lrhaN;, ;; cflbsf] kfs]6 ;+sng u/L ljBfyL{x¿nfO{ afF8\g'xf];\ / plgx¿nfO{ 
To; vfg]s'/fdf k|of]u ul/Psf ;fdu|Lx¿ Kffs]6df n]lvPsf] cfwf/df eGg nufpg'xf];\ . 
To;af6 vfB kl//IfLnfO{ lrGg pgLx¿nfO{ dbt ug'{xf];\ .

u_	 o;k5L vfg]s'/f lau|g' Pp6f k|fs[lts k|lj|mof xf], ljR5]bsx¿ h:t} JofS6]l/of, lo:6, 
df]N8\;x¿n] lj:tf/} vfg]s'/fx¿nfO{ s'xfp5 . vfg]s'/fnfO{ logLx¿af6 arfpg ;s] 
;8\g, uNgaf6 aR5 / o;sf] nflu ljleGg ljlwx¿ tyf /;fogx¿sf] k|of]u ul/G5 To:tf 
/;fogx¿nfO{ vfB kl//IfL elgG5 . gf6sdf k|of]u ul/Psf] lrgL, sf7sf] w'jfF, d/d;nf, 
leg]u/, dx klg k|fs[lts ¿kdf k|of]u ul/g] vfB kl//IfLx¿ x'g\ eg]/ kl/ro lbg'xf];\ . 
logLx¿sf] k|of]u ubf{ dfqfsf] ;fdfGo 36a9n] vf; km/s gkg]{ s'/fsf] hfgsf/L lbg'xf];\ . 
o:tf vfB kl//IfLx¿x¿nfO{ k|yd >]0fLsf vfB kl//IfL elgG5 atfpg'xf];\ . 

	 To:t} u/L ;f]l8od jf kf]6fl;od gfO6«]6, a]Ghf]Os Pl;8 / To;sf nj0fx¿, ;Nkm/ 8fOcS;fO8 
cflb cfw'lgs vfB kl//IfLx¿sf pbfx/0fx¿ x'g\ elg :ki6 kfg{'xf];\ . logLx¿sf] k|of]u 
ubf{ tf]lsPsf] dfqfdf dfq k|of]u ug{' kg]{ / b'O{ jf b'O{ eGbf al9 lsl;dsf cfw'lgs vfB 
kl//IfLx¿ Ps};fy k|of]u ug{ gx'g] hfgsf/L lbg'xf];\ / o:tf cfw'lgs vfB kl//IfLx¿nfO{ 
låtLo >]0fLsf vfB kl//IfL elgG5 atfpg'xf];\ .

3_	 k|To]s ;d"xnfO{ of] kf7 ;Fu ;DjlGwt sDtLdf %.% cf]6f k|Zg lgdf{0f ug{ nufO Pp6f ;d"xn] 
csf]{ ;d"xnfO{ kfn}kfnf] k|Zgf]Tt/ ug{ nufpg'xf];\ .
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vfB kl//IfLnfO{ d'VotM b'O{ ;d"xdf afFl8Psf] 5 –s_ k|yd >]0fLsf vfB kl//lIf –v_ låtLo 
>]0fLsf vfB kl//IfL

lj|mofsnfk $M 

s_	 ljBfyL{x¿nfO{ tLg ;d"xdf afF9\g'xf];\ . Pp6f ;d"xnfO{ /f;folgs km'8 lk|h/e]l6E;, bf];|f] 
;d"xnfO{ k|fs[lts km'8 lk|h/e]l6E; / t];|f] ;d"xnfO{ s[lqd ¿kdf kmnkm'n ksfpg] Ripening 
agent sf] cWoog ug]{ lhDd]jf/L lbg'xf];\ .

v_	 ;d"xdf u/]sf] cWoogsf] cfwf/df rf6{ k]k/ jf Go'hlk|G6 k]k/sf] k|of]u u/L k|:t'tLs/0fsf] 
nflu tof/L eP/ cfpg] lgb]{zg lbg'xf];\ . pknAw eP 3/ tyf lj1fg k|of]uzfnfdf ePsf 
km'8 lk|h/e]l6E;x¿sf] gd'gf geP kmf]6f] Nofpg k|]l/t ulg{xf];\ .

bf];|f] lbg
d'Vo ljifoj:t'M ;d"x sfo{sf] k|:t'tLs/0f

l;sfO pknlAwM
s_	 /f;folgs km'8 lk|h/e]l6E;, k|fs[lts km'8 lk|h/e]l6E; / s[lqd ¿kdf kmnkm'n ksfpg] 

Ripening agent sf] af/]df j0f{g ug{,

v_	 k|:t'tLs/0f l;ksf] ljsf; .

l;sfO ;xhLs/0fsf ;fdu|Lx¿M k|:t'tLs/0f rf6{k]k/, r]slni6

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

s_	 uPsf] sIffdf 5nkmn u/]sf ljifoj:t'sf] af/]df 5f]6f]df 5nkmn ug{'xf];\ .

lj|mofsnfk @M ;d"x sfo{sf] k|:t'tLs/0f

s_	 ljBfyL{x¿nfO{ k|:t'tLs/0fsf] nflu tof/L u/fpg'xf];\ . / kfn}kfnf]  k|:t'tLs/0f u/fpg'xf];\ .

v_	 k|To]s ;d"xsf] k|:t'tLs/0f kl5 rf6{k]k/ sIffsf]7fsf] leQfdf 6fF:g'xf];\ .

u_	 ;a}sf] k|:t'tLs/0f ;s]kl5 Uofn/L jfs u/fpg'xf];\ .

3_	 ljBfyL{x¿sf] k|:t'tLs/0fnfO{ d"Nofª\sg ug{ tn lbOPsf] jf To:t} r]slni6 k|of]u ug{'xf];\ / 
ceLn]vLs/0f ug{'xf];\ .



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)546

qm=; cfwf/ 5 ;fdfGo 5 5}g 

1 lbOPsf] ljifoj:t'sf] af/]df :ki6 a'emfO k|:t't u/]sf]

2 ;d"x sfo{df ;a} hgfsf] ;dfg ;xeflutf b]lvPsf]

3 k|:t'tLs/0f cfTdljZjf; k|:t't u/]sf]

4 ;do l;df leq k|:t'tLs/0f u/]sf]

d"Nofª\sg
;d"x sfo{nfO{ r]slni6 cfwf/df d"Nofª\sg ug{xf];\ jf Peer assessment u/fpg'xf];\ . o;sf] 
nflu Pp6f ;d"xsf] d"Nofª\sg csf]{ ;d"xnfO{ u/fpg'xf];\ . o;sf] nflu ljBfyL{x¿nfO{ /fd|f];Fu 
d"Nofª\sgsf cfwf/x¿ -h:t} ?la|S;, r]sln:6 cflb_ sf] af/]df hfgsf/ agfpg' k5{ . / d"Nofª\sg 
ubf{ OdfGbfl/tf ckgfpg s8f lgb]{zg lbg' k5{ .

lzIfssf nflu yk hfgsf/L

vfB kl//lIfsf] ;'?jft

vfB kl//lIfsf] ;'?jft !$ cf}+ ztfAbL lt/af6 ePsf] xf] . vfgfnfO{ g'gn] df]n]/, df;' hGo kbfy{nfO{ 
w'Fjf cfpg] 7fFpdf /fv]/ vfB kbfy{nfO{ nfdf] ;do ;Dd ;'/lIft /fVg] 3/]n' k|ljlwsf] ;'?jft 
ePsf] xf] . vfB kbfy{x¿ h}ljs sf/0f JofS6]l/of, kmGhfO, tyf c¿ z'Id hLjf0f'x¿sf] sf/0fn] 
lau|G5, To:t} jfo'd08ndf ePsf] xfjf;Fu /f;folgs k|ltlj|mofsf] sf/0fn] lau|G5 . To:t} k|sfz, 
tfkh:tf ef}lts  sf/0f af6 klg lau|G5 . t/ vfB kl//lIfn] lo ;a} sf/sx¿af6 vfB kbfy{nfO{ 
hf]ufp5 . vfB kl//lIfx¿ ljz]if u/L PlG6dfOqmf]laon / PlG6clS;8]G6 u/L b'O{ lsl;dsf x'G5g\ . 
t/ ;NkmfO6;\ / gfO6«];\ h:tf vfB kl//lIfx¿n] b'j}}sf] sfd u5{ . ;lj{s Pl;8, a]Ghf]Os Pl;8 / 
o;sf kf]6fl;od, SoflN;od tyf ;f]l8od nj0fx¿ PlG6dfOqmf]laon vfB kl//lIfsf pbfx/0fx¿ 
x'g eg] P:slj{s Pl;8, ;fOl6«s Pl;8 PlG6clS;8]G6 vfB kl//lIfsf pbfx/0fx¿ x'g\ .

s] ;fFRr} g} /fk]lgË Ph]G6 v/fa xf] t <

kmnkm'n tyf t/sf/Lx¿df k|fs[lts ¿kdf kfOg] OyfOlngn] kmnkm'n tyf t/sf/Lx¿ ksfpg] 
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sfd u/]sf] x'G5 . t/ xfn ahf/sf] dfu wfGg s[lqd ¿kdf OyfOlngsf] k|of]u u/L kmnkm'n tyf 
t/sf/Lx¿nfO{ ksfpg] ul/G5 . o; j|mddf OyfOlng, SoflN;od sfaf{O8 h:tf /;fogx¿sf] 
k|of]u ug]{ u/]sf] kfOG5 . lglZrt dfqfdf ahf/df nfg' eGbf slDtdf ! xKtf cufl8 k|of]u u/]sf] 
v08df s[lqd /fk]lgË Ph]G6 klg w]/} xflgsf/s x'Fb}g . h:t} kmnkm'n tyf t/sf/Lx¿nfO{ ksfpg 
OyfOlng ! lklkod eP k'Ug]df Jojxf/df emG8} !))) lklkod ;Dd k|of]u ug]{ u/]sf] kfOPsf] 5 .  
h'g :jf:Yosf] b[li6sf]0fn] w]/} g} xflgsf/s x'G5 .

t];|f] lbg 
d'Vo ljifoj:t'M ;/;kmfOdf k|of]u x'g] /;fogx¿sf] kl/ro / k|of]u, ;fa'g, l86/h]G6, ;fa'gsf] 
lgdf{0f ug]{ ljlw -lj|mofsnfk !(=@_

l;sfO pknlAwM
s_	 ;/;kmfOdf k|of]u x'g] /;fogx¿ h:t} ;fa'g, l86/h]G6sf] kl/ro / k|of]u atfpg ;Sg]5g\ .

v_	 ;fa'gsf] lgdf{0f ug]{ ljlwsf] k|bz{g ug{ ;Sg]5g\ .

l;sfO ;xhLs/0fsf ;fdu|Lx¿M
l/Ýf, lkgf, v/fgL, ;lhjg / sfutLsf] /;, ;fa'g, l86/h]G6, hgfj/sf] af];f] jf ag:kltsf] t]n, 
;f]l8od xfO8«f]S;fO8, ;f]l8od Snf]/fO8

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

s_	 cfˆgf] 3/df ;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿sf] ;"lr agfpg nufpg'xf];\ .

v_	 ;a}nfO{ cfkm"n] n]v]sf ;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿ ;femf ug{ nufpg'xf];\ .

u_	 ljBfyL{x¿n] eg]sf ;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿ gbf]lxl/g]u/L af]8{df l6Kb} hfg'xf];\

3_	 ca ljBfyL{x¿nfO{ lo dWo] s'g s'g ;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿ k|fs[lts ¿kdf 
kfOG5 / s'g s'g ;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿ k|of]uzfnf jf sf/vfgfdf aGb5 
eg]/ 5'6\ofpg nufpg'xf];\ / cGtdf lgDglnlvt lgisif{ddf k'Ug'xf];\ M

;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿ k|fs[lts / dfga lgld{t b'O{ lsl;dsf x'G5g\ . k|s[lt 
kbfy{x¿ k|foM jftfj/0fd}qL x'G5g\ eg] s[lqd kbfy{ tyf /;fogx¿n] jftfj/0f k|b"if0f u5[g\ .

lj|mofsnfk @M ;/;kmfOdf k|of]u x'g] k|fs[lts kbfy{x¿

s_	 ljBfyL{x¿n] eg]sf k|fs[lts ¿kdf kfOg] ;/;kmfOdf k|of]u x'g] kbfy{x¿ dWo] l/Ýf, lkgf, 
v/fgL, ;lhjg / sfutLsf] /;sf] af/]df la:t[tdf cWoog ug]{ hfgsf/L lbg'xf];\ . 

v_	 logLx¿sf] af/]df cWoog ug{ :of6fnfO6 ljlwsf] k|of]u ug{'xf];\ . o;sf] nflu ljBfyL{x¿nfO{ 
kfFr ;d"xdf afF9\g'xf];\ . kfFr ;d"xnfO{ qmdz l/Ýf, lkgf, v/fgL, ;lhjg / sfutLsf] /;sf] 
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af/]df cWoog ug{ lbg'xf];\ . ;d"xdf cWoog ug{ ;s]kl5 ;d"xsf] Ps hgf Tolx ;d"xdf 
/ c¿ ;b:ox¿ c¿ ;d"xdf hfg] / ;d"x d} a;]sf] ;b:on] cfpGt's ;b:ox¿nfO{ cfˆgf] 
;d"xdf k/]sf] ljifoj:t'nfO{ a'emfpg] sf]lz; ug]{ / ;d"xsf ;b:ox¿n] cfˆgf] ;d"xdf kms]{/ 
Tolx a;]sf] ;b:onfO{ cfkm"n] l;s]sf] s'/f a'emfpg] k|of; ug{ nufpg'xf];\ .

u_	 k|To]s ;d"xaf6 l/Ýf, lkgf, v/fgL, ;lhjg / sfutLsf] /; dWo] s'g} Pp6fsf] af/]df eGg 
nufpg'xf];\ . h'g;'s} ;d"xn] kfFr dWo] h'g;'s} ljifodf klg eGg ;Sg] aGg eGgxf];\ .

l/Ýf, lkgf, v/fgL, ;lhjg / sfutLsf] /; ;/;kmfOdf k/+k/fut ¿kdf k|of]u x'Fb} cfPsf k|fs[lt 
kbfy{x¿ x'g h;sf] k|of]un] xfd|f] :jf:Yo / jftfj/0fnfO{ xfgL ub}{g .

lj|mofsnfk #M ;/;kmfOdf k|of]u x'g] /f;folgs kbfy{Ù ;fa'g

s_	 lj|mofsnfk ! df ljBfyL{x¿n] eg]sf ;/;kmfOdf k|of]u x'g] /f;folgs kbfy{ dWo] ;fa'g / 
l86/h]G6sf] af/]df la:t[tdf cWoog ug]{ hfgsf/L lbg'xf];\ .

v_	 ;fa'g s] af6 ag]sf] xf]nf eGg] k|Zg k|To]]s ljBfyL{nfO{ kfn}kfnf] ;f]Wb} plgx¿sf] pTt/ 
jf]8{{df l6kf]6 ub}{ 5nkmnsf] ;'?jf6 ug{'xf];\ .

u_	 ;fa'g hgfj/sf] af];f] jf ag:kltsf] t]naf6 aG5 eGg] hfgsfl/ lbg'xf];\ . hgfj/sf] af];f] jf 
ag:kltsf] t]nnfO{ ;f]l8od xfO8«f]S;fO8;Fu /f;folgs k|ltlj|mof u/fO ;fa'g pTkfbg ul/G5 
/ o; k|lj|mofdf clnslt ;f]l8od Snf]/fO8 klg /flvG5 . o;n] ;fa'gsf] k|]ll;k6];g x'g 
;xof]u u5{ . o;/L ;fa'g agfpg] k|lj|mofnfO{ ;fkf]lgkmLs];g elgG5 eGg] hfgsf/L lbg'xf];\ .

3_	 Ogf/sf] kfgLdf wf]Psf] ;]tf] n'uf lj:tf/} kx]Fnf] x'Fb} hfG5 lsg < eg]/ ;f]Wg'xf];\ .

ª_	 ljBfyL{x¿n] eg]sf s'/fx¿nfO{ Wofg lbP/ ;'Gg'xf];\ .  Ogf/sf] kfgL s8f x'G5 / o;df 
SoflN;od / DofUg]l;odsf] 3'nglzn nj0fx¿ /x]sf] x'G5 To;}n] Ogf/sf] kflgdf ;fa'gn] 
n'uf w'Fbf o;df ePsf] SoflN;od / DofUg]l;odsf] 3'nglzn nj0fx¿ / ;fa'gsf] lardf 
/f;folgs k|ltlj|mof eO v}/f] kbfy{ aG5 h;nfO{ :sd elgG5 / of] n'ufdf 6fFl;b} hfG5 / 
;]tf] n'uf lj:tf/} kx]Fnf] x'Fb} hfG5 eg]/ hfgsf/L lbg'xf];\ . 

Kfm\ofl6 Pl;8sf] ;f]l8od nj0f g} ;fag xf] . h:t} M ;f]l8od :6]/]6 . Jfg:klt t]n jf hgfj/sf] 
af];f]nfO{ ;f]l8od xfO8|cS;fO8 gfdsf] cNsfnL;Fu ttfpFbf xfO8|f]nfl;; k|ltlj|mof eO{ ;fa'g 
tyf lUn;/f]n aG5 . ;fa'gn] s8f kfgLdf /fd|/L lkmFh lbFb}g . t/ of] jftfj/0fdf ;lhn} ljR5]bg 
x'g ;Sg] x'Fbf o;n] jftfj/0f k|b"if0f ub}g .

lj|mofsnfk $M ;/;kmfOdf k|of]u x'g] /f;folgs kbfy{Ù l86/h]G6

s_	 ;fa'g s8f kfgLdf n'uf w'gnfO{ sfd nfUb}g eGg] lj|mofsnfk # sf] lgisif{nfO{ k'g/fj[lQ ub}{ 
p;f] eP s8f kfgLdf n'uf w'g s] ug]{ t eGg] k|Zg ug{'xf];\ .
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v_	 ljBfyL{x¿n] ljleGg lsl;dsf pQ/x¿ lbg]5g\ . ;a}nfO{ Wofg lbP/ ;'Gg'xf];\ . kfgLsf] 
s8fkg x6fpg] h:tf k"j{ 1fgdf cfwfl/t pQ/ klg lbg ;Sg]5g\ . ldn]sf] pQ/sf] nflu 
:ofaf;L lbb} gldn]sf] pQ/sf] nflu k|of; /fd|f] ePsf] eg]/ xf};nf a9fpg'xf];\ . 

u_	 j}1flgsx¿n] o; ;d:ofsf] ;dfwfg :j?k l86/h]G6sf] cflj:sf/ u/]sf] tYo :ki6 kfg{'xf];\ .

Kf]6«f]lnod xfO8|f]sfa{gaf6 ag]sf] ;fa'geGbf a9L 3'ngzLn ;+Zn]lift /f;folgs kbfy{ l86/h]G6 
xf] h;nfO{ ;fa'g /lxt ;fa'g (soapless soap) klg elgG5 . h:t} sodium lauryl sulphate, 
alkyl benzene sulphonate, sodium pyrophosphate

d'Nofª\sg M PsfOsf] d'Nofª\sgsfnflu lgDglnlvt k|Zgsf] k|of]u ug{ ;lsG5 M

!=	 ;fa'g s] af6 ag]sf] x'G5< 

@=	 ;fa'g s8f kfgLdf ;/;kmfO{ ug{ pko'Qm 5}g lsg<

#=	 l86/h]G6 s] af6 ag]sf] x'G5< 

$=	 ;fa'g / l86/h]G6df leGgtf 5'6\ofpg'xf];\ . 

%=	 jftfj/0fLo b[li6sf]0fn] ;fa'g / l86/h]G6 dWo] s'g k|of]u ug{' l7s xf] < sf/0f ;lxt n]Vg'xf];\ .

lzIfssf nflu yk hfgsf/L

;fa'g tyf l86/h]G6x¿n] kmf]x/ sk8f jf ;fdfgx¿ s;/L ;kmf agfpF5 <

;fa'g tyf l86/h]G6x¿df x'g] kfgL dg k/fpg] / kfgL dg gk/fpg] efusf sf/0f logLx¿n] 
;/;kmfO{ sfd /d|f];Fu ug{ ;s]sf] x'G5 . kmf]x/ sk8f jf ;fdfgx¿df ;fa'g jf l86/h]G6 kg]{ 
lalQs} kfgL dg gk/fpg] efu  sk8f jf ;fdfgx¿df ePsf] kmf]x/ lt/ / kfgL dg k/fpg] efu 
kfgL lt/ kb{5 / lrqdf b]vfP h:t} u/L ld;]nx¿ aGb5 . /  sk8f jf ;fdfgx¿af6 5'l§G5 /  
sk8f jf ;fdfgx¿ ;kmf x'G5 .

   

rf}yf] lbg
d'Vo ljifoj:t'M ljiffbLo'Qm /;fogx¿, ljiffbLsf] lsl;d, e08f/0f tyf k|of]u ubf{ ckgfpg' kg]{ ;fjwfgL
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l;sfO pknlAwM
s_	 ljiffbLo'Qm /;fogx¿ / ljiffbLsf] lsl;dsf] af/]df atfpg .

v_	 ljiffbLo'Qm /;fogx¿ e08f/0f tyf k|of]u ubf{ ckgfpg' kg]{ ;fjwfgLsf] af/]df j0f{g ug{ / 
Jojxf/df nfu' ug{ ;Sg]5g\ .

l;sfO ;xhLs/0fsf ;fdu|Lx¿M Go'h lk|G6 k]k/, k]k/ sl6ª cflb

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

s_	 v]taf/Ldf ljifflbsf] k|of]u a9\b} uPsf], o;af6 ePsf gsf/fTds c;/ x¿ jf c¿ o;};Fu 
;DalGwt Go'h k]k/ sl6ªx¿ Nofpg'xf];\ / ljBfyL{x¿nfO{ ;d"xdf ljefhg u/L cWoog ug{ 
lbg'xf];\ . 

v_	 cWoog kl5 ljsf; ePsf] wf/0ff Go'hlk|G6df j'Fbfut¿kdf l6kf]6 ug{ nufpg'xf];\ .

u_	 k|To]s af6 PshgfnfO k|:t'tLs/0f u/fpg'xf];\ .

o;sf cfwf/df lgDglnlvt lgisif{ lgsfNg'xf];\ .

–	 v]tjf/Ldf ljiffbLsf] k|of]ujf6 xfgLsf/s ls/fsf] ;fy;fy} pkof]uL ls/fx¿klg g:6 x'g 
;S5g .

–	 o;n] cfjZos ;fjwflgsf] cefjdf k|of]ustf{sf] :jf:Yodf gsf/fTds c;/ kg]{;S5 .

–	 ljiffbLo'St t/sf/L / kmnkm'njf6 pkef]Stf :jf:Yodf gsf/fTds c;/ kg]{ ;S5 .

lj|mofsnfk @M ls6gfzs ljiffbL

s_	 k|:t'tLs/0f kl5 xfdL ls6gfzs cf}iflw lsg k|of]u u5f}{ < ls6gfzs cf}iflwsf] kmfObfx¿ s] 
s] x'g\ < ls6gfzs cf}iflwsf] a]kmfObfx¿ s] s] x'g\ < ls6gfzs cf}iflwsf] ljsNksf] ¿kdf 
s] k|of]u ug{ l;sG5 < ls6gfzs cf}iflw k|of]u ubf{ Wofg lbg' kg]{ s'/fx¿ s] s] x'g\ < h:tf 
k|Zgx¿ sf] pQ/ sfkLdf n]Vg nufpg] .

v_	 ;fyLn] eg]sf] pQ/ gbf]xl/g] u/L kfn}kfnf] k|:t't ug{ nufpg'xf];\ .

cGtdf ;j} k|Zgsf] pQ/ 5f]6f] k[i6kf]if0f ;lxt k|i6 kf/L lbg'xf];\ .

lj|mofsnfk #M ls6gfzs ljiffbLsf lsl;d

s_	 ls6gfzs ljiffbLnfO jftfj/0fLo b[li6sf cfwf/df, nlIft hLjsf cfwf/df / sfo{ k|s[ltsf 
cfwf/df ljefhg ug{ ;lsG5 eGb} dfOG8 Dofksf] dfWodaf6 ls6gfzs ljiffbLsf lsl;dsf] 
af/]df hfgsf/L lbg'xf];\ .
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lj|mofsnfk $M ljiffbL e08f/0f tyf k|of]u ubf{ ckgfpg' kg]{ ;fjwfgL

s_	 ljiffbL e08f/0f tyf k|of]u ubf{ ckgfpg' kg]{ ;fjwfgLsf pkfox¿ s] s] xf]nf eg]/ ;f]Wg'xf];\ .  
ljBfyL{x¿n] eg]sf ;/;kmfOsf] nflu k|of]u ul/g] j:t'x¿ gbf]lxl/g] u/L af]8{df l6Kb} hfg'xf];\ .  
eGg 5'6]sf a'Fbfx¿ atfpg'xf];\ .

ljifbLx¿ cf}ifwL xf]Ogg / ljif g} x'g\ h;sf] plrt k|of]u gx'Fbf / ;fjwfgL gckgfpFbf 
jftfj/0fdf uDeL/ c;/ k'U5 . o;sf sf/0f kfl/l:ylts k|0ffnL (ecosystem) c;+t'ng eO{ 
dflg; nufot ;+k"0f{ hLjsf] hLjg k|lj|mofdf gsf/fTds c;/ k'U5 .

kfFrf} lbg
d'Vo ljifoj:t'M /f;folgs k|b'if0f

l;sfO pknlAwM
s_	 /f;folgs k|b'if0fsf] kl/efiff atfpg\,

v_	 /f;folgs k|b'if0fsf] sf/0fx¿ atfpg,

u_	 /f;folgs k|b'if0fsf c;/x¿ atfpg,

3_	 /f;folgs k|b'if0f x'g glbg ckgfpg' kg]{ pkfox¿ atfpg\ .

l;sfO ;xhLs/0fsf ;fdu|Lx¿M
/f;folgs k|b'if0f;Fu ;DalGwt lel8of]x¿

l;sfO ;xhLs/0f lj|mofsnfkx¿M
lj|mofsnfk !M dl:tis dGyg

s_	 /f;folgs k|b'if0f;Fu ;DalGwt lel8of]x¿ b]vfP/ dl:tis dGyg ug{'xf];\ . pbfx/0fsf] nflu 
tnsf lel8of]x¿ x]g{ ;lsG5 . lel8of]sf] k|s[lt cg';f/ 5nkmnsf k|Zgx¿ klxn] g} tof/ 
ug{'xf];\ . k|Zgx¿n] 5nkmnnfO{ kf7\oqmdn] tf]s] adf]lhdsf ljifoj:t'x¿ k:sg dbt u/f];\ 
eGg] s'/fdf Wofg lbg'xf];\ .

v_	 k|Zgx¿ o; k|sf/ x'g ;Sg]5g\ .

c_	 /f;folgs k|b'if0f eg]sf] s] xf]<
cf_	 /f;folgs k|b'if0fsf] sf/0fx¿ s] s] x'g\ <
O_	 /f;folgs k|b'if0fsf c;/x¿ s] s] x'g\ <
O{_	 /f;folgs k|b'if0f x'g glbg s] s] pkfox¿ ckgfpg ;lsG5 <



lzIfs lgb{]lzsf, lj1fg tyf k|ljlw, sIff !)552

 kl/of]hgf sfo{

!=	 tn lbOPsf dBaf6 k|fs[lts km'8 lk|he]{l6e s'g xf] <

s_ a]Ghf]Os Pl;8				   v_ ;f]l8od a]+hf]P6
u_ kf]6fl;od ;f]a]{6				   3_ ;f]l8od Snf]/fO8

@=	 tn lbOPsf /;fog dB afof]8Lu|]8Þ]an s'g xf] <

s_ ;fa'g					     v_ l86h]{+6
u_ laiffwL					    3_ s[lqd km'8 lk|he]{l6e

#=	 DDT s'g k|sf/sf] /;fog xf] <

s_ km'8 lk|he]{l6e				    v_ laiffwL
Uf_ l86h]{+6					    3_ ;fa'g

$=	 ;/;kmfO{sf] nfuL k|of]u x'g] /;fog s'g xf] <

s_ v/fgL					     v_ l/T7f
u_ ;hLjg					    3_ sfl:6s ;f]8f

%=	 tnsf dB ls6gfzs ;d"x s'g xf] <

s_	 8L =8L l6 ,la =Pr =;L ,PlN›g 
v_	 kf]6fl;od Snf]/fO8 ,dfnflyg, 8L =8L =l6=
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u_	 ldyf]S;L Snf]/fO8 ,a]lGhg ,a]Ghf]Os Pl;8 
3_	 kf]6f;Lod ;f]a]{6 ,;f]l8od n/]n ;Nkm]6 ,8fO PlN›g

;d"x – v
!=	 l86h]{+6nfO{ æ;f]kn]; ;f]k æ elgG5, lsg <

@=	 /f;folgs vfWo kl/l/IfL / k|fs[lts vfWo kl/l/IfL aLr leGgtf n]Vg'xf];\ .

#=	 /;foflgs k|b'if0f /f]Sg s] –s:tf pkfo ckgfpg ;lsG5 n]Vg'xf];\ .

$=	 ;/;kmfO{sf] nfuL k|of]u ug]{ ul/Psf :yfgLo ;fdu|Lsf] ;'rL agfO ltgsf] pkof]lutf s] s:tf] 
sfdsf] nfuL x'g] ul/Psf] 5 n]Vg'xf]; . ltgn] aftfj/0fdf kfg]{ c;/ af/] klg pNn]v ug{'xf];\ .

%=	 s[lifdf laiffwsf] cTolws k|of]un] dfgj :jf:Yo / jftfj/0fdf gsf/fTds c;/ kf/]sf] 5 . 
o; ;d:of ;dfwfgsf] nfuL s] s:tf pkfo ckgfpg ;lsG5 < ;'emfj lbg'xf];\ .



g]kfn ;/sf/
lzIff, lj1fg tyf k|ljlw dGqfno

kf7\oj|md ljsf; s]Gb|
;fgf]l7dL, eStk'/


